CHAT CHU VAN STING

Dan chieu cac don sang che lién quan

Don sang ché nay hudng quyén loi tir Pon dang ki sang ché Han Qudc sb 10-
2022-0147897, ndp don ngay 08 thang 11 nam 2022, ndi dung dugc tich hop vao
ban mé ta qua dan chiéu toan bo.

Boi canh ky thuit ciia sang ché

Bo6 kich hoat gen interferon (STING) 1a mt protein c6 khdi luong phén tur
thép, hién dang thu hit sy quan tam nhu mot muc ti€u trong cac li¢u phap diéu tri
ung thu. STING la mét protein thich tng trong con duong cGAS (cyclic GMP-AMP
synthase)-STING, day 1a mdt con duong nhan dién c6 kha nang khaoi phat hoat hoa
interferon loai I (IFN loai I) va cac cytokine gay viém khac, tir d6 khéi phat déap ting
mién dich chéng virus va khéi u (Chen, Q. et al. Regulation va function of the cGAS-
STING pathway of cytosolic DNA sensing. Nat. Immunol. 2016, 17, 1142—-1149;
Woo, S.R. et al. STING-dependent cytosolic DNA sensing mediates innate immune
recognition of immunogenic tumors. Immunity 2014, 41, 830-842). Ngoai ra,
STING con kich hoat phan tir trung gian truyén tin hiéu va hoat hoa phién ma STAT6
va yéu t6 phién ma diéu hoa interferon 3 (IRF3) thong qua kinase TANK-binding
kinase 1 (TBK1) trong cic dap tng mién dich bam sinh va chdng virus (Burdette
DL, Vance RE, STING va the innate immune response to nucleic axits in the cytosol,
2013, Nature Immunology. 14 (1): 19-26). Cac chat chii van STING ciing c6 thé
khoi phat thé hién cytokine, din dén dép ung mién dich bam sinh qua trung gian té
bao T, tir d6 trc ché sy phat trién cta té bao ung thu. Tuy nhién, viéc phan phdi toan
than cac chat cha van STING c6 thé gy ra tinh trang viém lan rong.

Nhiéu chét chii van STING di dugc thir nghiém trong méi trudng tién 1am
sang va 1am sang. Nhiéu loai chat chu van dang duoc phat trién theo cac chién luoc
khac nhau duéi dang cac hop chat CDN (dinucleotide vong) nhu ADU-S100, BI-
STING, GSK532, INJ-4412, SB11285, MK-1454, TAK676....; vecto vi khuan
(SYNB1891, STACT-TREX-1); cac hop chat khong phai dinucleotide vong (non-
CDN) nhu ALG-031048, INJ-6196, MK-2118, MSA-1, MSA-2, CRD-5500,...; vic
xin nano (PC7A NP, cGAMP-NP,...); va ADC (XMT-2056, TAKS500,...).



Hop chat tién 1am sang duoc sir dung rong rai nhat, DMXAA (tac nhan pha
huy mach mau), d ting duoc st dung trong 1am sang két hop véi paclitaxel va
carboplatin, nhung hiéu qua diéu tri khong dugc chimg minh & giai doan 3. Ngoai
ra, ADU-S100 — chét cha van STING dau tién dugc st dung trong lam sang — da bi
dinh chi vao nam 2020.

Céc vi du vé cac chit chu van STING da duge boc 19, chfmg han nhu trong
W02021/014365 (mdt hop chat vong 16n hoat dong nhu chat chu van STING),
US2021/0139473 (mot hop chét di vong c6 chita nhoém amit hoat dong nhu chat diéu
bién protein), US2022/0073509 (mdt hop chit di vong hoat héa STING), va KR
2022-0024467 (mot chat chu van STING chira di vong), ma toan bd ndi dung cua
ting tai lidu trén duogc tich hop vao vin ban nay qua dan chiéu.

Tuy nhién, cac chat cht van STING hién c¢6 duong nhu chi thé hién kha dung
sinh hoc han ché va yéu cu phai dugc dua truc tiép vao khdi u do hién tuong hoat
hoa qua mirc thé hién cytokine, hodc phai duoc st dung két hop véi cac hop chat
khac. Do d6, van con nhu ciu phat trién cac chat chi van STING c6 hiéu qua diéu
tr1.

Tom tat sang che

Trong mot s6 khia canh nhat dinh, sdng ché nay lién quan dén cac hop chat
dugc thé hién bdi cong thic cau trac (I), va cdc mudi céd thé chap nhan vé mat dugc
pham cua chung.
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Trong do:

T 1a mot phan doan cAu tric chtra chit chu van Bo kich hoat gen Interferon
(STING agonist),

p bang 1 hoic 2,



mdi R' doc 1ap 1a CH20R'"! hosic COOR 2,
mdi R'%, R'®, R', va R!! doc 1ap 1a H hodc nhém bao vé hydroxyl,
moi trudng hop cua R'? doc 1ap 1a H hodc nhém bao vé carboxyl,

mdi R? va R? doc 1ap 1a H hoic alkyl, hodc R? va R? cuing véi nguyén tir carbon
ma chung g.’fm vao tao thanh mdt cycloalkyl,

mdi R4 doc 1ap duogc chon tir halogen, alkyl, CN, va NO,,
mdi k doc 1ap bﬁng 0, 1, 2 hoac 3,

mdi Y doc 1ap duoc chon tir H, -C(O)NHL!U, C(O)NR'(L'U), -C(O)N(L'U),,
va C(O)OH,

mdi Lu 12 mot lién két thir nhat,

mdi U doc 1ap duogc chon tir H, alkyl, amino, azido, acetylenyl, alkylamino,
heterocyclyl, alkoxy, -COOH, -P(O)(OH),, -OH, -DBCO, va mdt saccharide
(duong),

mdi R' doc lap dugc chon tir alkyl, cycloalkyl, alkoxy, alkylthio, mono- hoac
di-alkylamino, heteroaryl, va aryl.

Trong mdt vai khia canh, sang ché nay lién quan dén cac ché pham duoc bao
gdm mot hop chét theo sang ché, chang han nhu hop chét ¢ cong thire (1), hodc mot
mudi duoc dugc hoc chap nhan cua hop chat do, cing véi mot ta duge duoge dugce
hoc chip nhan.

Trong mdt vai khia canh, sang ché nay lién quan dén mot phuong phap phong
ngira hodc diéu tri bénh c¢6 co ché lién quan dén bo kich hoat gen interferon (STING)
& mot doi tuong can duoc diéu tri, béng cach dua vao co thé dbi tuong d6 mot hop
chét theo sang ché, ch:fmg han nhu hop chét c6 cong thuc (I), hodc mot mudi duoc
duoc hoc chép nhan cua hop chit d6, hodc mot ché phém dugc theo sang ché.

O mot s6 khia canh, sang ché nay lién quan dén mot phuong phap kich thich
dap tmg mién dich & mot ddi twong can thiét, bang cach dua vao co thé dbi tuong do
mot hop chat theo sang ché, chang han nhu hop chat c6 cong thire (I), hodc mot mudi
duoc duoc hoc chép nhan cua hop chit d6, hodc mot ché phém duoc theo sang ché.

O mot s khia canh, sang ché nay lién quan dén mot phuong phap diéu hoa
hoat tinh cua protein thich tmg STING, bao gém viéc cho protein thich tmg STING



tiép xtc v6i mot hop chat duge mo ta trong sang ché ndy, ching han nhu hop chat
c6 cong thuc (I), hoac muoi duge duge hoc chap nhan ctua hop chat d6, hoac mat
ché pham dugc pham chira hop chat do.

M0 ta Hinh vé

HINH 1A: hop chét cha van STING (Hop chat 214, 221 va 230) kich thich
san xuat cytokine (CXCL-10 & ngudi).

HINH 1B: hop chat chii van STING (Hop chét 214, 221 va 230) kich thich
san xut cytokine (IFNo ¢ nguoi)

HINH 2A: Té bao u MDA-MB-468 dugc xtr Iy bang hop chét chi van STING
(Hop chét 313).

HINH 2B: Té bao u BxPC3 duoc xir 1y bang hop chat chii van STING (Hop
chét 313).

HINH 3A: Ting thé hién phéan tar ddng kich thich CD86 khi té bao THP-1
duoc xir Iy bang hop chat chu van STING (Hop chét 313).

HINH 3B: Tang thé hién phan tt MHC 16p II HLA-DR khi té bao THP-1
duoc xtr Iy bang hop chat chi van STING (Hop chat 313).

HINH 4A: Hop chat chu van STING (Hop chat 274 va 277) 1am tang thé hién
CD69 trén té bao T CD8+.

HINH 4B: Hop chit chu van STING (Hop chit 274 va 277) 1am ting thé hién
CD69 trén té bao NK.

HINH 5A: Hop chat cht van STING (Hop chat 344 va 361) thiic day sy ting
sinh ciia té bao T CD8+ di duoc kich hoat.

HINH 5B: Hop chét chii van STING (Hop chat 344 va 361) thiic day sy ting
sinh ctia té bao NK d4 duoc kich hoat.

HINH 6A: Biéu d6 thé hién dugc dong hoc trong huyét tuong & chudt Balb/C
chua qua xtr 1y sau khi dung mot liéu don hop chét chii van STING (hop chat 221).

HINH 6B: Biéu do thé hién duoc dong hoc huyét twong & chudt Balb/C chua
qua xt 1y sau khi dung mot liéu don hop chét chii van STING (Hop chat 277).



HINH 6C: Biéu dd thé hién duoc dong hoc huyét tuong ¢ chudt Balb/C chua
qua xtr Iy sau khi dung mat liéu don hop chét chii van STING (Hop chat 281).

HINH 6D: Biéu do thé hién duoc dong hoc huyét tuong ¢ chudt Balb/C chua
qua xtr Iy sau khi ding mot liéu don hop chat chu van STING (Hop chat 274), so
sanh v6i hop chat dbi chung #1 va #2.

HINH 7A: Thé tich khéi u (mm?) sau khi diéu tri bang hop chat chu van
STING (Hop chat 214 va 221) trong mo hinh chudt ddng huyét CT26. Khi thé tich
khéi u dat 70 mm?, mdi hop chét duoc tiém tinh mach véi liéu 1,5 mg/kg mdi 3 hoic
4 ngay (tong cong ba lan).

HINH 7B: Trong luong co thé (%) sau khi diéu tri bang hop chat chu véan
STING (Hop chét 214 va 221). Khi thé tich khéi u dat 70 mm?, mdi hop chat dugc
tiém tinh mach véi lidu 1,5 mg/kg mdi 3 hodc 4 ngay (tong cong ba lan).

HINH 8: Thé tich khbi u (mm?) sau khi diéu tri bang hop chat chu van STING
(Hop chat 274) trong mé hinh chudt CT26 véi cac lidu khac nhau.

HINH 9: Thé tich khbi u (mm?) sau khi diéu tri bang hop chat chu van STING
(Hop chét 274 va 281) so v6i hop chat dbi chimg #1 trong mo hinh chudt déng huyét
CT26. Khi thé tich khéi u dat 55 mm?, mdi hop chat dugc tiém tinh mach véi liéu
0,5 mg/kg mot 1an mdi tudn trong ba tuan. So sanh vai hop chat d6i ching #1, su
phat trién trung binh ctia khdi u theo thoi gian dugc theo dai.

HINH 10A: Thé tich khdi u (mm?) sau khi diéu tri bang hop chét chii van
STING (Hop chét 274, 313, 344 va 396) so voi hop chat d6i chimg #3 trong mé hinh
chudt dong huyét CT26. Khi thé tich khéi u dat 80 mm?, mdi hop chat duoc tiém
tinh mach véi lidu 0,3 mg/kg mot 1an mdi tuan trong 3 tuan. So sanh véi hop chat
dbi chimg #3, su phat trién khéi u theo thdi gian duoc theo déi.

HINH 10B: Trong lugng co thé (mm?) sau khi diéu tri bang hop chat chu van
STING (Hop chat 274, 313, 344 va 396) so voi hop chat d6i chimg #3 trong mé hinh
chudt dong huyét CT26. Khi thé tich khdi u dat 80 mm?, mdi hop chat duoc tiém
tinh mach véi liéu 0,3 mg/kg mot lan mdi tuan trong 3 tuan. So sanh véi hop chat
dbi chung #3, trong lugng co thé theo thoi gian duoc theo ddi.

HINH 11: Thé tich khdi u (mm?) sau khi diéu tri bang hop chat chii van STING
(Hop chét 274 va 313) so v6i hop chat ddi ching #1 va #2 trong mé hinh chudt dong
huyét EMT6. Khi thé tich khéi u dat 100 mm?3, mdi hop chit duogc tiém tinh mach



v6i liéu 0,125 mg/kg mot 1an mdi tudn trong ba tuan. So sanh v6i hop chat ddi chung
#1 va #2, sy phat trién trung binh cta khoi u theo thoi gian dugce theo doi.

HINH 12A: Thé tich khéi u (mm?) sau khi diéu tri bang hop chat chu véan
STING (Hop chat 313) véi cac liéu khac nhau trong moé hinh EMT6.

HINH 12B: Trong lugng co thé (%) sau khi diéu tri bang hop chét chu van
STING (Hop chat 313) véi cac liéu khac nhau trong mo hinh EMT6.

Detailed Description

Trong mot vai khia canh, sang ché nay lién quan dén cac hop chat dugc thé
hién qua cong thirc (I), va mudi dugce chap nhan vé mat dugc pham cia ching:
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T 14 mét nhém céu trac dic trung chira chit chi van cta bd kich hoat gen
interferon (STING),

P béng 1 hoac 2,
Mbi R1 doc 1ap 1a CH:OR'! hosic COOR 2,

Trong do:

mdi R', R'®, R'* va R'! doc 1ap 1a H hodc mot nhom bao vé hydroxyl,
moi R'? doc 1ap 1a H hoic mot nhom bao vé carboxyl,

moi R? va R? doc lap 1a H hodc alkyl, hodc R? va R? cuing véi nguyén tir carbon
ma chung lién két tao thanh mot vong cycloalkyl,

moi R* doc 1ap duge chon tir halogen, alkyl, CN va NO.,
mdi k doc 1ap bang 0, 1, 2 hoic 3,



mdi Y doc 1ap duge chon tir H, -C(O)NHL'U, -C(O)NR'(L*U), -C(O)N(L"U):
va -C(O)OH,

mdi Lu 12 mot lién két tha nhat,

mdi U ddc 1ap duoc chon tir H, alkyl, amino, azido, acetylenyl, alkylamino,
heterocyclyl, alkoxy, -COOH, -P(O)(OH)., -OH, -DBCO va mdt saccharide, va

mdi R' doc 1ap duoge chon tir alkyl, cycloalkyl, alkoxy, alkylthio, mono- hoic
di-alkylamino, heteroaryl va aryl.

Trong mét sb phuong an, hop chit cua cong thirc (I) 12 hop chat ctia cong thire
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Trong mot s6 phuong an, p bang 1 va T 1a mot nhém cau triic dic trung, dugc
thé hién bang mdt trong nhiing cong thirc sau:
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Trong mdt s6 phuong an, T 13 mot nhém céu tric dic trung duge thé hién boi
cong thuc (Ilc):

(ITb).



B (Ilc),
Trong do:

T duogc lién két voi doan -C(O)OCRR?- trong cong thire (I) thong qua W',
W2, A, B hoac L?,

M la N, C(X*R?) hogc C(X"L'L?),
Q la -X*R®* hogc —X"L2L2-,

moi W' va W2 doc 1ap duogc chon tir alkyl, amino, amido, axit carboxylic, este
va hydrazido, vi du: -C(O)NH-alkyl-N(alkyl)- hodac -C(O)NH-N(alkyl)-;

nvamdoc 1ap 1a 0, 1, 2 hoac 3,

Z dugc chon tir alkylene, alkenylene va alkynylene,
A va B doc lap 1a aryl hodc heteroaryl,

X? va X® doc 1ap duoc chon tir CHz, NH, O va S.

R? dugc chon tu: hydro (H), alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene)carboxylic axit, -(alkylene)guanidino, -
(alkylene)NHC(O)CHz:guanidino, -(alkylene)O(alkylene)guanidino va -
O(alkylene)guanidino.

L' duoc chon tir: alkylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene va heteroarylene.

L2 1a mot lién két (bond), hodc mot nhom ndi (linker moiety) lién két voi L1
va bao gdm mdt nguyén tir nito duoc lién két véi doan -C(O)O(CR2Rs3)- ctia hop
chét c6 cong thuc ciu trac (I). Bit ky nhom ndi phi hop nao ciing c6 thé duoc sir
dung.



Trong mot sb phuong an thuc hién, Q 1a -X*R?.

Trong mot sb phuong an thuc hién, M 1a C(X*R?).

Trong mot sb phuong an thuc hién, Q 1a -X°R®* hodac M 1a C(X*R?).
Trong mot sb phuong an thuc hi¢én, X*1a O.

Trong mdt s6 phuong an thuc hién, Ra duoc chon tir alkyl ¢6 1 dén 6 nguyén
tr cacbon, heterocyclylalkyl, cycloalkylalkyl, -(alkylene)carboxylic axit va -
(alkylene)guanidino.

Trong mdt sb phuong an thuc hién, nhom alkyl 13 alkyl c6 tir 1 dén 6 nguyén
tir cacbon, vi du: alkyl v&i 3 nguyén tir cacbon.

Trong mot s6 phuong an thuc hién, nhoém alkylene 1a alkylene co tur 1 dén 6
nguyén tur cacbon, vi du: alkylene v61 3 nguyén tir cacbon.

Trong mot ) phuong an thuc hién, M 1a C(X?*R?), vi du: M c6 cau trac duoc
chon tur:
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Trong d6 mo1 1 la mQt diém nodi v41 phan con lai cua vong phenyl.

Trong mét s6 phuwong 4n thue hién, Q 1 -X*R?, vi du nhu Q ¢6 ciu trac dugce
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Trong dd mo1 T 1a mdt di€ém nodi véi voi vong phenyl.
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Trong mot s6 phuong an thuc hién, M c6 cau trac: ™ NH
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, trong d6 n 1a mot s nguyén tir 1 dén 15, vi du nhu ™ NH  trong

|
v

déo moi T 1a mot diém ndi véi phan con lai cia vong phenyl.
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Trong mdt s6 phuong an thuc hién, Q c6 cau tric:
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trong d6 n 13 s6 nguyén tir 1 ¢én 15, vi du nhu NH | trong do ™17
1a mot diém ndi véi vong phenyl.

Trong mdt s6 phuwong an thuc hién, M 1a C(XbL1L2-) hodc Q 1a -XbL1L2-.
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Trong mdt s6 phuong an thyc hién, L? dugc chon tir mot lién két,, ~  NH2
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F2N , H | va *heterocyclylene**, trong d6 dau

* 1a diém ndi véi L' va dau ** 1a diém nbi v6i doan -C(O)O(CR?R?)- cuia hop chat
duoc biéu dién theo cong thirc ciu trac (I).

Trong mdt s6 phuong an thuc hién, T dugc thé hién bang cong thirc (I1a).



Trong mdét sé phwong 4n  thuc  hién, hop chit Ia
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Trong mdt s6 phuwong an thuc hién, T duoc thé hién bang cong thirc (IIb).
Trong mot sd phuong an thuc hién, hop chat 1a
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Trong mot sb phuong an thuc hién, T dugc thé hién béng cong thuc (Ilc).
Trong mdt sd phuong an thyc hién, T duogc lién két v6i doan -C(O)OCRR*-

thong qua W2, va T 1a mot nhom cau tric duge biéu dién theo cong thire (Ilc1):
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Trong d6 “I 1a didm ndi doan véi -C(O)O(CR2RY)- cita hgp chét dugc bidu
din theo cong thirc cau trac (I).
Trong mdt s6 phuong an thuc hién, T lién két doan véi -C(O)OCR2R?- thong

qua B, va T 13 mot nhém céu triic duge thé hién theo cong thirc (IIc2):
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Trong d6 ™ 1a diém néi doan v6i -C(O)O(CRZR?)- ciia hop chét duoc bidu

dién theo cong thirc cau trac (I).
Trong mdt vai phuong an thuc hién, T lién két doan voi -C(O)OCR?R?- thong

qua L?, va T 1a mot nhom cAu tric duoc thé hién theo cong thure (Ilc3):
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Trong d6 ™ 1a diém néi doan v6i -C(O)O(CRZR?)- ciia hop chét duoc bidu

dién theo cong thirc ciu trac (I).
Trong mdt s6 phuong an thuc hién, T lién két doan v6i -C(O)OCR2R?- thong

qua L, va T 1a mot nhom cAu triac duoc thé hién theo cong thuce (Ilc4):
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Trong d6 ™ 1a diém néi doan v6i -C(OYO(CRZR?)- ciia hop chét duoc bidu

dién theo cong thirc cau trac (I).
Trong mot vai phuong 4n thuc hién. L2 14 lién két thir hai, C6 thé sir dung bat

ki nhom lién két phut hop nao.
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N
Trong mot vai phuwong an thuc hién, L2 duoc chon tir mét lién két, =  NHz
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diém lién két v6i L! va ** 1a diém lién két voi doan -C(O)O(CR'RY)- ctia hop chat
duoc biéu thi theo cong thire cau trac (I).

Trong mdt sé phuong 4n thyc hién, L2 1a lién két thir hai chira *OC(O)NR>-
L*-NRS, *OC(0)-L*-NRS, or “OC(O)NR>-L*-(mach di vong), trong do:

Mach di vong chtra mot nguyén tir nito lién két véi doan -C(O)O(CR2R?)- ctia
hop chit duoc biéu dién béi cong thire cau tric (I), trong d6 ky hiéu # 1a diém lién
két vai LY,

MBJi trudng hop cta L4 1a riéng biét va c6 thé 1a alkylene hoic arylalkylene,

Mbi trudng hop ctia R5 duge chon riéng biét tir nhom gém H, alkyl, va
dialkylaminoalkyl, va

MJi trudng hop ctia R6 duge chon riéng biét tir nhom gém H, alkyl, va

dialkylaminoalkyl.

@)

@)
I
)J\ /\/N |
#0O N I
| #O)J\/\/N\**

Trong mét s6 phwong an, L? duoc chon tir ,

-

, va |, trong d6 ** biéu thi diém ndi v&i phan -

C(0O)O(CR2R?)- ctia hop chit dugc biéu dién boi cong thirc ciu tric (I).



Trong mat $6 phuong an thuc hién, L2 dugc chon tu ,

0 *x |
/ O | N\**
#0 e | , ,va #07 0 _

| /
. #O)J\N/\/N\** #O)J\N/\C)
Trong mot sO phuong 4n thuc hién, L? 1a | or | .

Trong mot $6 phuong an thyc hién, p br?mg 1 va T 1a mot nhém ciu trac duoc

thé hién bang cong thire (Ilc5):

L2
(WHnsZ LT 2
(W
</_N )l(bAQ( )m
N. N
YT NN
O«__NH e
HN_ _O
A
B (Ilc5)

Trong do:

T duoc lién két voi manh -C(O)OCR2R3- cta hop chit dugc biéu dién boi
cong thire cau trac () thong qua L2,

Mbi truong hop cia W' va W? duoc chon doc 1ap tir nhom ankyl, amino,
amido, axit cacboxylic, este va hydrazido.

n va m moi cai dugc chon doc 1ap 14 0, 1, 2 hoic 3.

Z dugc chon tir ankylene, alkenylene va alkynylene.

A va B mdi cai duoc chon doc lap 1a aryl hodc heteroaryl.

X?®va X® mbi cai duoc chon doc 1ap tir CH,, NH, O va S.



Ra dugc chon tur H, ankyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene)carboxylic axit, -(alkylene)guanidino, -
(alkylene)NHC(O)CHaguanidino, -(alkylene)O(alkylene)guanidino, va -
O(alkylene)guanidino.

L' dugc chon tor ankylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene va heteroarylene.

L21a mot liét két, hodc mot nhom ndi véi L va chira mot nguyén tir nito ndi
v6i -C(0O)O(CR?R?)- ciia hop chét dugc bicu dién bai cong thire cau trac (I), hodc
mot nhom ndi thir hai, va

“ 1a diém néi v6i -C(O)OCRZR>-,

Trong mdt s6 phuong an thyc hién, L2 13 mot lién két ndi tht hai bao gdm
*OC(O)NR>-LA-NR®, *OC(0)-L*-NR®, hodc *OC(O)NR>-L*-(heterocyclylene), trong
do:

Heterocyclylene bao gdm mdt nguyén tir nito lién két véi mach -
C(0O)O(CRZR?)- ctia hop chat dugc thé hién boi cong thirc ciu trac (I), trong d6 dau
#1a diém lién két véi L.

MBbi truong hop cua L* doc 1ap 1a alkylene hoic arylalkylene.

Mbi truong hop ctiia R doc 1ap duoc chon tir H, alkyl, hodc dialkylaminoalkyl.

MOi truong hop ctiia R® doc 1ap duoc chon tir H, alkyl, hoic dialkylaminoalkyl.

Trong mot sd phuong an thuc hién, p bang 2 va T 1a mot phan nhoém duoc

biéu dién bé1 mdt trong cac cong thirc cau triac sau day:



g, O . N=
/=N M o
)\{\ NT O O\P/\SH
S NH N o
(I1d) or
H \/\N%
HS\F/’/~Q 5 ,\FN/ N\«O \
/ \)\\( 0
4 =T e
NRN Dﬂ /\ ]
o \ o
\ »\N)\@ g
N 0 H N
e (Ile),

| \ ,
Trong d6 ™ 1a diém lién két v4i -C(O)OCR?R>-.
Trong mot s6 phuong &n thuc hién, T 1a mot phén nhém duge thé hién boi
cong thire cau trac (IIf), trong d6 T lién két véi mbi mach -C(O)OCRZR3- cia cong

thire (I) mot cach doc 1ap thong qua hai trong s6 cac nhom W', W2, A, B, hoac L%

W1

( )n/\’ \\M / X(wZ)m
\/_< Q
DAY

O M o
A

B (I1),
Trong do:

M 1a N, C(X*R?), hodc C(X°L'L2-),
Q la -X*R* hogc -XPL'L>-,



mdi trudng hop cia W' va W? duoc chon doc 1ap tir alkyl, amino, amido, axit
carboxylic, este va hydrazido,

n va m dugc chon doc 1ap 1a 0, 1, 2 hoac 3,

Z dugc chon tir alkylene, alkenylene va alkynylene,

A va B duoc chon doc lap 1a di vong thom 5 canh (5-membered heteroaryl),

X? va X® duoc chon doc 1ap tir CHz, NH, O va S,

moi truong hop ciia R* duge chon doc 1ap tir H, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl,
heteroaralkyl, heterocyclylalkyl, cycloalkylalkyl, -(alkylene)axit carboxylic, -
(alkylene)guanidino, -(alkylene)NHC(O)CHzguanidino, -
(alkylene)O(alkylene)guanidino va -O(alkylene)guanidino,

moi truong hop cia L' duoc chon doc 1ap tir alkylene, heteroalkylene,
alkenylene, alkynylene, cycloalkylene, heterocyclylene, arylene va heteroarylene,

mdi truong hop ctia L? duge chon doc 1ap 1a mot lién két (bond), mot nhom
lién két (linker moiety) lién két voi L' twong ing va chira nguyén tir nito lién két véi
phan doan -C(O)O(CR:zRs)- twong tng cua hop chat duoc biéu dién bdi cong thirc
cau trac (I), hoic 1a mot nhom lién két thir hai.

Trong mot sé phuong an thyc hién, T 12 mot nhom (moiety) cé cong thirc
(11d).

Trong mot s6 phuong an thyc hién, T 12 mot nhom co cong thire (Ile).

Trong mot s6 phuong an thuc hién, hop chat 1a



Trong mot s6 phuong an thyc hién, T 1a mot nhom co cong thuc (11f).
Trong mot s6 phuong an thuc hién, T duge ndi véi timg doan -C(O)OCR:Rs-
thong qua W' va W2, va T 1a mot nhom duoc biéu thi boi cong thire (IIf1):

1 a |
(W ); G \\M )Flz / \/> (WZ)
1 a \

YN\/Z/\N N

Z
o
! Y

Trong d6 moi *I" 1a didm néi véi cic doan -C(0)O(CR?R?)- cuia hop chat duogc

(IIf1),

biéu thi bdi cong thic cau trac ().
Theo mdt s6 phuong an thuc hién, T duoc ndi véi timg doan -C(O)O(CR?R?)-
thong qua A va B, va T 1a mot nhom thé hién béi cong thue (11£2):



HN O

% B
E s (11£2),

Trong d6 mi " 1a diém lién két véi cac doan -C(O)O(CRZR)- cita hop chit
duoc thé hién boi cong thire cau trac ().

Theo mdt s6 phuong an thuc hién, T duoc ndi véi timg doan -C(O)O(CR2R?)-
thong qua hai L% va T 1a mot nhom thé hién boi coéng thire (II£3):

o
! L
Wing N\ 5 U e
S Y I/ S
NSNS N

e
O _NH e
HN @)
A Y
B (1If3),

Trong d6 mdi ™1 1a diém lién két voi cac doan -C(O)O(CR2R?)- ctia hop chét

duoc thé hién boi cong thirc cau trac (I).



Trong cac phuong 4n thyc hién nay, L2 dugc chon tir lién két, , ©  NHz,

| NH NH,

HN » -, )\ P
/ \ *k

)=NH *—(alkylene)N, "N—(alkylene)-NH 2 HN™ N 7

' H . (alkylene)—NH
2 5 , ,

- — N NH

\N—(alkylene)—(heterocyclyl) \\S” ,N—(alkylene)—(heterocyclylene)—<
%7 oS . NH2
9 ’ ,
/** .

" (arylene)N / *—(heteroarylene)—(alkylene)—NH
(ery ) ~H *—(heterocyclylene)—NH ( y )—(alky ) U
b , ,

*k

*—(heteroarylene)—N/

*%

/ * %
/
*—(heterocyclenylalkylene)—N *_
\ , COzH’ (alkylene)N\ ’
0]
*)K((alkylene)—NH
=NH P
.~ NH H.N *—(heteroarylene)—N . i .
2 , H | va *heterocyclylene**, trong d6 * la

diém lién két voi L' va ** 1a diém lién két v6i doan -C(O)O(CRZR?)- cuia hop chat
dugc biéu dién bang cong thire cau trac (I).

Theo mét sd phuong thtc thuc hién, mdi L? doc 1ap 1a mot chét ndi th hai
chira “OC(O)NR?-L°-NR®, *OC(0O)-L*-NR® hoic “OC(O)NR3-L3-(heterocyclylene),
trong d6 heterocyclylene chira mot nguyén tir nito lién két v6i doan -C(O)O(CR2R?)-
tuwong tmg cua hop chat dugc biéu dién bang cong thire cau tric (1), va trong d6 # 1a
diém lién két voi L! twong ung.

Mbi L° doc lap 1a mot nhém ankylene hoic arankylene, va

Mbdi R’ va mdi R® doc 1ap duge chon tr hydro (H), ankyl, va
dialkylaminoanky].

Theo mot sb phuong thurc thuc hién, p béng 1 va T 1a mot nhém duoc biéu

dién theo cong thirc (111):



H
e \Q/\O)J\ T,
B
0" T (1IT)
trong do Q la mot chét nbi phan nhanh,

T. va Ty, mdi nhom doc 1ap 1a mot nhém chira chit hoat hoa gen kich thich
interferon
| \ ’ ’ \ 4 2 ~
" 1a diém noi dén phan manh -C(O)O(CR?R?)- cua hop chat duoc biéu dién
bang cong thuc cau trac (I11).
Trong mot s6 phuong an thuc hién, T 1a nhom (moiety) duoc biéu dién bang

cong thuc (Il1a):

O (Illa),
Trong do:
“ 1a diém néi dén phan manh -C(O)O(CR2R?)- ctia hop chét duogc thé hién
bang cong thuc cau trac (1),

Ta va Tb riéng ré 1a mot nhom dugce thé hién bang cong thirc (IV):

X (W2
/_|\/| Q / (( )m
O NH H\N( o
A
B V),



Ta va Tb mdi cai doc 1ap lién két v6i doan -C(O)OCR2R?- ciia cong thire (1)
thong qua W', W2, A, B, hodc L.

M 1a N, C(X?R?) hodc C(X°L!L?-),

Q 1a -X*R® hodc -X°L'L?%-,

Mbi W' va W2 duoc chon doc 1ap tir nhém gom alkyl, amino, amido, axit
carboxylic, este, va hydrazido, vi du: -C(O)NH-(alkyl)-N(alkyl)-;

n va mriéng ré doc lap 1a 0, 1, 2, hoac 3,

Z duogc chon tu alkylene, alkenylene va alkynylene,

A va B mdi cai doc 1ap 1a aryl hoic heteroaryl,

X? va X® mdi cai doc 1ap duoc chon tir CH,, NH, O, va S,

R?* dugc chon tu H, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene)carboxylic axit, -(alkylene)guanidino, -
(alkylene)NHC(O)CH2guanidino,  -(alkylene)O(alkylene)guanidino, va -
O(alkylene)guanidino,

L' dugc chon tr alkylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene, va heteroarylene,

L2 1a mot lién két, mot nhom lién két duoc ndi véi L1 va chira mot nguyén tir
nito lién két v6i phan doan -C(O)O(CR?R?)- ctia hop chét duoc biéu dién bang cong
thie cdu trac (I11a) hodc 13 mét lién két thu hai.

Theo mét sb phuong thuc thyc hién, A va B modi nhém riéng 1€, doc lap duoc
chon tir pyrazole hodc oxazole c6 hoic khong co thé.

Theo mot sd phuong thuc thuc hién, A va B mdi nhém riéng 1€, doc lap 1a
pyrazole c6 thé hodc oxazole ¢ thé, trong d6 ca pyrazole va oxazole déu duoc thé

bang hai nhom alkyl c6 tir 1 dén 3 nguyén tir cacbon.



Theo mot sd phuong thure thuc hién, p béng 1 va T 12 mot nhoém duoc biéu

dién bang cong thire (I1Ib):

(11b),

“I" 1a diém lién két v6i doan -C(O)O(CR2R)- ctia hop chét duoc thé hién boi

cong thire cau trac ().

Trong mot sb phuong an thyuc hién, A va B moi nhom doc lap 1a di vong thom
5 canh, c6 thé dugc thé béi tir 1 dén 4 nhém dugc chon riéng 1€ tur: halogen, OH,
CN, NO, amin, amit, amidin; -(CH,);NR*R"!; alkyl ¢6 tir 1 dén 10 nguyén tu
cacbon, alkenyl c6 tir 2 dén 10 nguyén tir cacbon va alkynyl c6 tir 2 dén 10 nguyén
tr cacbon; trong d6: mdi q duoc chon doc 1ap tir 0, 1, 2 hoidc 3, va RY va RY! mdi
nhoém doc 1ap duoc chon tir hydro, alkyl c6 tur 1 dén 10 nguyén tir cacbon, alkenyl
c6 tir 2 dén 10 nguyén tir cacbon, va alkynyl ¢ tir 2 dén 10 nguyén tir cacbon.

Vi dy, A va B ¢6 thé duoc chon riéng ré tor cac nhom: pyrazole, imidazole,
oxazole, isoxazole, thiazole va isothiazole. Trong mot $6 phuong an thuc hién duoc

wu tién, A va B déu la pyrazole.



Trong mot $6 phuong an thuc hién, A va B modi nhom doc 1ap 1a pyrazole, co
hoic khong c6 nhom thé. Vi du, trong mot s6 phuong an thuc hién duoc vu tién, A
va B déu 1a pyrazole duoc thé v6i hai nhom alkyl ¢6 tir 1 dén 3 nguyén tir cacbon.

Trong mot $6 phuong 4n thyc hién, A va B mdi nhom ddc 1ap 1a oxazole, c6
hoic khong c6 nhom thé. Vi du, trong mot sé phuong an thuc hién duoc vu tién, A
va B déu 1a oxazole dugc thé v6i hai nhom alkyl c6 tir 1 d&én 3 nguyén tir cacbon.

Trong mot ) phuong an thuc hién, A va B mdi nhom doc lap 1a pyrazole hoic
oxazole, c6 hodc khong c6 nhom thé.

Trong mot sb phuong 4n thuc hién, A va B mdi nhoém doc 1ap 1a pyrazole da
dugc thé hodc oxazole d3 duoc thé, trong do pyrazole va oxazole déu duoc thé vai
hai nhém alkyl c6 tir 1 dén 3 nguyén tir cacbon.

Trong mot ) phuong 4an thuc hién, A va B mdi nhom doc 1ap duoc biéu thi

bo1 mot trong cac cong thure cau truc sau day:

NV, VoV AANN N VvV
x1 x1
RN R R~ g s X, —R O)E/R
\ / _ _
N=—7 —N —N N N
Rx1 , Rx1 , Rx1 , RX , RX , va
NV WVl
R~
_
N

R

Trong d6 R* va R*! mdi nhom doc 1ap dugc chon tu: hydro, alkyl c6 tur 1 dén
5 nguyén tir cacbon, haloalkyl c¢6 tir 1 dén 5 nguyén tir cacbon, halogen, OH, -
OP(O)(RYR*!),, -ORy, -NRYRY!, -OCOR?, -CO2R?, -SOR?, -SO2RY, -CONRYRY!, -
SO:NRYRY!, -OCONRYRY!, -NRyCOR®!, -NRySORY!, -NRyCO:.RY!, va -
NRYSO:RY!; trong d6 RY va RY' mdi nhom ddc 1ap duoc chon tir hydro, alkyl co tir 1



dén 10 nguyén tir cacbon, alkenyl c6 tir 2 dén 10 nguyén tir cacbon, va alkynyl c6 tir
2 dén 10 nguyén tir cacbon.
Vidy, A va B mdi nhom c6 thé doc 1ap duoc biéu dién béi mot trong cac cong

thure cau trac sau:

[VaVaVaVal
oV, ¥,V S a¥aAVaVal

RX\N AN S)E/RM O)E/RM
\
N

— —N —N
RX1 , RX , Vé— RX

Trong mot s6 phuong an dugc uvu tién, A va B duogc thé hién bﬁng cong thuc

cau truc sau:

RX_

l/%

z/Z

Rx1
Trong mdt sé phuong an duge uu tién, A va B duoc thé hién bang cong thirc

cau truc sau:

/\N\ AN
N=—

Trong mdt sé phuong an duge uu tién, A va B duoc thé hién bang cong thirc

cau truc sau:

&

Trong mot $6 phuong an dugc uvu tién, A va B duogc thé hién b@ing cong thuc

cau truc sau:



Trong mot s6 phuong an thyc hién, mdi truong hop cua lién két du tién dugc
chon doc lap trong tung trudong hop tur cac nhom *(alkylene)O(alkylene)**,
*(heteroalkylene)™*, *(alkylene)**, *(heteroaralkylene)™*,
*(heteroalkylene)(heterocyclylene)**, *CH,CH,C(O)NHCH**, *(CH,CH,O),-**,
va *(alkylene)(heteroarylene)(CH,CH,O),**,

trong d6 * 1a diém lién két véi doan -C(O)NH- ctia hop chat duoc biéu dién
bang cong thire cu tric (I), ** 1a diém lién két v6i U, va t 1a mot s6 nguyén tir 1 dén
15.

Trong mot s6 phuong an thyc hién, mdi truong hop cua lién két du tién dugc
chon doc 1ap tir cac nhom sau:

*(CH,CH,0)CH, **, *(CH2CH20),CH,CH,N(CH3)CH, **,
*(CH2CH20),CH,CH,N(CH3)**,  *(CH,CHO)**, *(CH2CH,0).CH,CH,NH**,
*CH,CHy**,  *(CH,CH,0),CH,**,  *(CH,CH,0)CH,CH;heterocyclylene**,
*(CH2CH20)CH,**, *(CH,CH,0)CH,CH,**, va *(CH,CH,O)NH**,

Trong mot sb phuong an thuc hién, t 1a mot ) nguyén tu 1 dén 6. Trong cac
phuong 4n thuc hién khac, t 1a mot s6 nguyén tir 1 dén 3.

Trong mot sb phuong an thuc hién, U 1a H. Trong cac phuong an thyuc hi¢n
khac, U 1a mot nhom phan ung. Bat ky nhom phan tng phit hop nao cling c6 thé
duoc str dung, mién 1a mot nhém chirc bo sung ¢6 nhém phan tng bod sung tuwong
g co thé lién két v6i hop chét co cong thire (I) thong qua phan tng véi U. Trong
mot sb phuong an nhu vay, nhom phan ung c6 thé 1a amino, azido, acetylenyl, -
COOH, -P(O)(OH),, hodc -OH. Trong mdt sd phuong an thuc hién, U 13 nhém

alkylamino, di vong (heterocyclyl), hoic alkoxy. Trong mot s phuong an thyc hién,



U 1a mot di vong (heterocyclyl) chira it nhat mot nguyén tir nito, nguyén tir nay chinh
1a diém lién két v6i LY. Trong mot s phuong an thyc hién, U 1a -N(alkyl),, vi du -
N(CHs)s.

Trong mot s& phuong an thuc hién, U 1a -(O)alkyl, vi du -OCHj.

Trong mot s6 phuong an thue hién, U 13 -NH(CH3), -N(CHs),, -OCH3, hoic

Trong mdt s6 phuong an thuc hién, hop chat duoc chon tir
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Trong mdt s6 phuong an thyc hién, U 1a mot saccharide. Trong mot s6

phuong an thuc hién, saccharide 1 glucuronide. Trong mét sé phuong an thyc

OH
HO,, WOH

hién, glucuronide la % O ~COH

Trong mot sb phuong an thyc hién, hop chit dugc chon tir
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Trong mdt s6 phuong an thuc hién, Y duoc chon tir:

H H H
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Trong d6 n 1a mot sd nguyén tir 1 dénl5.

Trong mot sb phuong an thuc hién, Y duoc chon tu:
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Trong mot sb phuong an thuc hién, hop chit duoc chon tir:
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Trong mat s6 phuong &n thuc hién, sang ché hién tai lién quan dén cac ché
pham duoc pham bao gdom mot hop chat theo sang ché, chang han nhu hop chat
c6 cong thure (I) hodc mudi duoc hoc chép nhan cua hop chat do, va ta duoc duge
hoc chap nhén.

Trong mot s6 phuong an thuc hién, sang ché hién tai lién quan dén phuong
an diéu tri hodc phong ngira bénh 1y ¢6 sy diéu hoa boi STING chat kich thich
gen interferon) & mot ddi twong can duogc diéu tri, phuong an bao gom viéc dua
vao co thé ddi tuong hop chat co cong thire (I) hodc mudi duge duoc hoc chip
nhan ctia hop chét d6, hoic ché pham dugc pham cé chira hop chat ¢ cong thic

() hodc mudi dugc duoc hoc chip nhan cua hop chat do.



Trong mot $6 phuong an thuc hién, sang ché hién tai lién quan dén viéc st
dung hop chit co cong thue (I) hoac mudi duoc duge hoe chép nhan cta hop chét
d6, hodc ché pham duoc phim co chira hop chét c6 cong thire (I) hodc mudi duge
duoc hoc chép nhan cua hop chat do, dé diéu tri hodc phong ngtra bénh 1y ¢6 su
diéu hoa boi STING & ddi tuong can diéu tri.

Trong mot $6 phuong an thuc hién, sang ché hién tai lién quan dén viéc st
dung hop chit co cong thue (I) hoac mudi duoc duge hoe chép nhan cua hop chét
d6, hodc ché phém duoc phém c6 chtra hop chét c6 cong thue (I) hoac mudi duge
duoc hoc chap nhan cua hop chat d6, dé diéu tri hoic phong ngira bénh 1y ¢6 sy
diéu hoa boi STING & ddi tuong can diéu tri.

Trong mdt s6 phuong an thuc hién, bénh 1y duoc diéu hoa boéi STING la
ung thu.

Trong mot s6 phuong an thyc hién, ung thu dugc lya chon tur: ung thu phéi,
ung thu phoi té bao nhé, ung thu dudng tiéu hoa, ung thu dai truc trang, ung thu
rudt, ung thu v, ung thu budng tring, ung thu tuyén tién liét, ung thu tinh hoan,
ung thu gan, ung thu than, ung thu bang quang, ung thu tuy, ung thu ndo, sarcoma,
osteosarcoma, sarcoma Kaposi va u ac hic t6 (melanoma).

Trong mét sé phwong an thuc hién, sang ché ndy lién quan dén mot phuong
phap kich thich dap ing mién dich & doi tuong c6 nhu cau, phuong phap bao gdm
viéc dua vao co thé doi tuong hop chét theo cong thuc (I) hoac mudi duoc duge
Iy chap nhén ctia hop chét 6, hodc ché pham dugc chtra hop chét theo cong thirc
(I) hodc mubi dugc duoc 1y chap nhan ciia hop chét dé.

Trong mot sé phuong an thuc hién, sang ché nay lién quan dén viéc sir
dung hop chit theo cong thire (I), hodc mudi duoc dugc Iy chip nhan cia hop
chét d6, hodc ché pham duoc chira hop chét theo cong thirc (I) hodc mudi dugc
dugc 1y chap nhén cua hop chat d6 dé kich thich dap Gng mién dich ¢ d6i twong
c¢6 nhu cau.

Trong mét sé phuwong an thuc hién, sang ché nay lién quan dén hop chat

theo cong thire (I) hodc mudi duge duoge ly chéip nhan cua hop chit do, hodc ché



pham duoc chtra hop chét theo cong thie (I) hodc mubi duge duoc 1y chdp nhan
ctia hop chat d6 duoc sir dung dé kich thich dap tng mién dich & ddi tuong co
nhu cau.

Trong mot ) phuong 4n thuc hién, viéc kich thich dap tmg mién dich co
hi€u qua trong viéc phong ngtra hoac diéu tri bénh 1y duogc diéu hoa boi STING
& ddi tugng.

Trong mot sé phuong an thuc hién, bénh 1y duoc diéu hoa boi STING la
ung thu.

Trong mot ) phuong an thuc hién, ung thu dugc lua chon tur: ung thu phéi,
ung thu phdi té bao nho, ung thu dudng tiéu hoa, ung thu dai truc trang, ung thu
rudt, ung thu v, ung thu budng trimg, ung thu tuyén tién liét, ung thu tinh hoan,
ung thu gan, ung thu than, ung thu bang quang, ung thu tuy, ung thu ndo, sarcoma,
osteosarcoma, sarcoma Kaposi va u ac hic t6 (melanoma).

Trong mdt s6 phuong an thuc hién, sang ché nay lién quan dén mot phuong
phap diéu hoa hoat tinh cta protein tiép hop STING, phuong phap bao gdm viéc
tiép xtic protein tiép hop STING v&i hop chat theo Cong thire (I) hodc mudi dugc
duoc 1y chip nhan ctia hop chit do.

Trong mdt sd phuong an thuc hién, hop chét 1am ting hoat tinh cta protein
tiép hop STING.

Trong mdt $6 phuong an thuc hién, bénh 1y dugc diéu hoa bai STING la
ung thu, bénh nhiém khuén, bénh nhiém virus, bénh nhiém nam, rdi loan do mién
dich, bénh hé than kinh trung uwong, bénh hé than kinh ngoai bién, bénh thoai hoa
than kinh, bénh mach mau ndo, bénh dong mach ngoai bi€n, bénh tim mach, b¢nh
di img hodc viém. Trong cac phuong an cu thé, bénh 1y dugc diéu hoa bi STING
1a ung thu hoac bénh truyén nhiém.

Trong mdt s6 phwong an thuc hién, ung thu 13 ung thu phdi, ung thu phoi
té bao nho, ung thu dudng tiéu hoa, ung thu dai tryc trang, ung thu rudt, ung thu

v, ung thu budng trimg, ung thu tuyén tién liét, ung thu tinh hoan, ung thu gan,



ung thu than, ung thu bang quang, ung thu tuy, ung thu ndo, sarcoma,
osteosarcoma, sarcoma Kaposi va u ac hic t6.

Trong mot $6 phuong an thuc hién, ché phém duoc c6 thé chira thém mot
luong c6 hi¢u luc diéu trj cua mot tic nhan hoa tri.

Trong mot sb phuong an thuc hién, ché ph:flm duoc c6 thé bao gém mot
hodc nhiéu tac nhan diéu tri phéi hop; va cé thé bao gém thém mot ta duoc duoc
dugc 1y chap nhan.

Trong mdt sd phuong an thyc hién, tic nhan diéu tri phéi hop 1a mot tac
nhan co6 tac dung phong ngtra, cai thién hodc diéu tri d6i vé&i cac bénh Iy duoc
diéu hoa bai STING, hoic 1a tic nhan c6 kha nang 1am giam thé hién cua cac tac
dung phu phat sinh khi dung tac nhan diéu tri bénh 1y do STING diéu hoa, hodc
(nhung khong gidi han) 1a tac nhan cé tic dung ting cuong mién dich. Khi duoc
ap dung dudi dang mot ché pham két hop véi chét chi van STING duoc dai dién
bo1 hop chét nay, tac nhan do cho théy hiéu qua diéu tri hitu ich va/hodc cai thién
d6 6n dinh cuia chét phan giai protein, va/hodc giam cac tac dung phu co thé phat
sinh khi str dung chat chii van STING dai dién boi hop chét ndy, va/hodc bat ky
tac nhan nao c6 kha ning t6i da hoa hiéu qua diéu tri thong qua viée ting cudng
mién dich déu c6 thé duoc ap dung két hop.

Céac tac nhan diéu tri phéi hop co thé st dung bao gém, vi du: auristatin,
bexarotene, bicalutamide, BMS 184476, bleomycin, semadotin, chlorambucil,
cyclophosphamide, docetaxol, docetaxel, carboplatin, carmustine, cisplatin,
cryptophycin, decitabine, dolastatin, doxorubicin, mibobulin isethionate,
rhizoxin, sertenef, streptozocin, mitomycin, methotrexate, cac taxane, nilutamide,
nivolumab, Onapristone, paclitaxel, procarbazine, tamoxifen, tasonermine,
tretinoin, vinblastine, vincristine, cac chat doi khang PD-1, chat d6i khang CTLA-
4, cac phan tu déng kich thich B7, interleukin-2, interleukin-7, v.v.

Trong mot s6 phuong an thyuc hién, ung thu c6 thé 1 ung thu phoi, ung thu
phé)i té& bao nho, ung thu duong ti€u hoa, ung thu dai truc trang, ung thu rudt, ung

thu v, ung thu budng trimg, ung thu tuyén tién liét, ung thu tinh hoan, ung thu



gan, ung thu than, ung thu bang quang, ung thu tuy, ung thu ndo, sarcoma,
osteosarcoma, sarcoma Kaposi va u ac hic t6 (melanoma); tuy nhién, bat ky loai
ung thu biéu m6 nao ma chit chi van STING duoc dai dién boi hop chét co thé
mang lai hiéu qua diéu tri déu co thé ap dung. Trong mot ) phuong an thuc hién,
sang ché nay cung cAp mot phuong phép phong ngira hoic diéu tri cac bénh 1y
duoc diéu hoa boi STING, bao gém viéc dua ché phém duoc vao co thé nguoi
bénh. Ngoai ra, hop chat theo Cong thirc (I) trong sang ché nay cé thé duoc sir
dung nhu mot chit bd trg trong diéu tri cac bénh truyén nhiém khac, hodc cac
bénh hay rdi loan khac bao gom ung thu, dudi bat ky dang tautomer, dong phan

1ap thé hodc mudi dugc dung nao ciia hop chat do.

Liéu phap két hop

Trong mot s6 phuong an thuc hién, hop chat, dong phan quang hoc, dong
phan lap thé, dang hoa tan, tautomer hodc mudi duoc dugc dung chép nhan cua
hop chit d6, hodc mot ché phrflm duoc bao gém cac dang nay, co thé dugc su
dung don 1& hodc két hop véi mot hodc nhiéu lidu phap bo sung khac (vi du: diéu
tri bang thubc hodc cac phuong phap diéu tri khac).

Li¢u phap két hop, vi duy, c6 thé bao gém su két hop cua hai liéu phap hoac
ba liéu phap (vi du: liéu phap ba thudc véi ba tac nhan diéu tri), hodc nhiéu hon.
Liéu dung ctia mot hodc nhiéu liéu phap bo sung (vi du: cac diéu tri khong dung
thudc hodc cac phuong phap diéu tri khac) c6 thé dugc giam so véi lidu tiéu chuin
khi cac liéu phap nay dugc sur dung don Ié.

Trong mot s6 phuong an thuc hién, hop chat, dong phan quang hoc, dong
phan lap thé, dang hoa tan, tautomer hodc mudi duoc dugc dung chép nhan cua
hop chit do, hoic mot ché phém duoc chtra cac dang nay, co thé duoc sir dung
trudc, sau hoac déng thoi voi mot hodc nhiu lidu phap bod sung néu trén.

Trong mot s6 phwong an thyuc hién, hop chat c6 thé duoc dung dong thoi,

vi duy, trong cung mdt ché phém duoc, hodc ¢6 thé duoc dung riéng ré. Khi dugc



dung riéng &, viéc dung ndy c6 thé dién ra dong thoi hodc tudn ty. Viée dung
tuan tu c6 thé duge thuc hién cach nhau trong thoi gian ngrfm hoac dai.

Trong mot s6 phuong an thuc hién, hop chit va liéu phap bd sung c6 thé
bao gém viéc sir dung mot tac nhan han ché tac dung phu. Vi du vé cac tac nhan
han ché tac dung phu 1a céc tac nhan co thé dugc st dung dé diéu tri budn non,
bao gdm dronabinol, granisetron, metoclopramide, ondansetron va
prochlorperazine, hoac cac mudi dugce duoge dung chép nhan cua cac chét nay.

Trong mot s6 phuong an thuc hién, hop chat va liéu phap bo sung c6 thé
bao gom liéu phap khong dung thube (vi du: phau thuat hodc xa tri). Cac vi du vé
diéu tri khong dung thudc bao gém, nhung khong gidi han 6, xa tri, liéu phap lanh
(cryotherapy), ting than nhiét (hyperthermia), phau thuat (vi du: phau thuat cat
boé mé khéi u), va liéu phap truyén té bao T thich nghi (adoptive T cell transfer —
ACT).

Trong mot sb phuong an thuc hién, cac tdc nhan diéu tri c6 thé duoc phéi
hop 1a cac hop chit dugc st dung trong diéu trj ung thu hodc cac tinh trang lién
quan, va cac steroid pht hop bao gom: 21-acetoxy pregnenolone, alcomethasone,
algestone,  amcinonide, = beclomethasone,  betamethasone, desonide,
chloroprednisone, clobetasol, clocortolone, cloprednol, corticosterone, cortisone,
cortibazole, deflazacort, desonide, desoximethasone, dexamethasone,
diflorasone, diflucortolone, difuprednate, enoxolone, fluazacort, fluchloronide,
flumethasone, flunisolide, fluocinolone acetonide, fluocinonide, fluocortin butyl,
fluocortolone, fluorometholone, fluperolone acetate, fluprednidene acetate,
fluprednisolone,  flurvarenolide, fluticasone  propionate, formocortal,
halocinonide, halobetasol propionate, halomethasone, hydrocortisone, prednol
etabonate, mazipredone, medrisone, meprednisone, methylprednisolone,
mometasone furoate, paramethasone, predcarbate, prednisolone, prednisolone
25-diethylaminoacetate, prednisolone sodium phosphate, prednisone, prednival,

prednylidene, rimexolone, thixocortol, triamcinolone, triamcinolone acetonide,



triamcinolone venetonide, triamcinolone hexacetonide va cac mudi hodc dan xuit
ctia chung, nhung khong gidi han ¢ cac chat nay.

Trong mot $6 phuong an thuc hién, tdc nhan sinh hoc cé thé 1a mot tac nhan
sinh hoc (vi du: mdt cytokine (chéng han nhu interferon hoac interleukin nhu IL-
2)) duoc sir dung trong diéu tri ung thu hodc céc tinh trang lién quan dén ung thu.
Trong mdt $6 phuong an thuc hién, tac nhan sinh hoc 1a mdt tdc nhan sinh hoc
dua trén immunoglobulin, chang han nhu khang thé don dong (vi du: khang thé
ngudi hoa, khang thé ngudi hoan toan, protein dung hop véi ving Fe hodc cac
doan chtic ning ciia chung). Cac thube lién hop khang thé — thubc ciing dugc
bao gdm.

Trong mot sb phuong an thuc hién, chat trc ché diém kiém soat mién dich
c6 thé 1a mot khang thé don hiéu, chang han nhu khang thé don dong, mot protein
dung hop, vi du nhu protein dung hop thu thé-Fc, cu thé hon 1a chat ¢c ché CTLA-
4 (vi du: khang thé trc ché hodc chat (rc ché phan tir nho) (chang han nhu khang
thé khang CTLA-4 hodc protein dung hop), chit trc ché hodc d6i khang PD-1 (vi
du: khang thé trc ché hodc chat trc ché phan tir nho), chat (e ché hodc d6i khang
PDL-1 (vi dy: khang thé trc ché hodc chét trc ché phan tir nho), chat e ché hoic
dbi khang PDL-2 (vi du: khang thé tic ché, protein dung hop Fc hodc chat trc ché
phan tir nho) (chang han nhu protein dung hgp PDL-2/Ig), va cac chat tuong tu,
nhung khong giéi han & cac vi du néu trén.

Trong mat $6 phuong an thuc hién, tac nhan chéng ung thu c6 thé 13, vi du,
mot tac nhan hoa tri hoac mdt liéu phap nham trung dich. Cu thé, cic tac nhan
chng ung thu bao gdm chat trc ché phan bao, khang sinh xen vao phan tir DNA
(intercalating antibiotics), chat trc ché yéu to tang trudng, chat tc ché chu ky té
bao, enzym, chét trc ché topoisomerase, chit diéu bién dap trng sinh hoc, tac nhan
alkyl hoa, chat dbi khang chuyén hoa (antimetabolites), cac chit twong tu axit
folic, chat tuong tu pyrimidine, chat twong tu purine va cac chat trc ché lién quan,
alkaloid vinca, epipodophyllotoxin, khang sinh, L-asparaginase, chat tc ché

topoisomerase, interferon, cac phirc chat phdi tri bach kim (platinum coordination



complexes), anthracenedione, cac dan xudt ure c6 gbc thé, dan xudt
methylhydrazine, chat wc ché tuyén thuwong than, corticosteroid, progestin,
estrogen, chat khang estrogen, varogen, chit khang varogen va cac chat tuong tu
hormone huéng sinh duc (gonadotropin analogues). Céc tac nhan chong ung thu
bd sung c6 thé bao gdm leucovorin (LV), irinotecan, oxaliplatin, capecitabine,
paclitaxel, docetaxel, chit (rc ché ALK, chét (rc ché thu thé kinase (RTK)/thu thé
yéu t6 tang trudong (vi du: chat e ché cac thanh phan phia sau nhu chét tc ché
SHP2, SOS1), chat trc ché Raf, MEK, ERK, PI3K, PTEN, AKT hoic mTOR,
chat trc ché Ras, vaccine Ras, chat e ché con dudng kinase MAP (MAPK
inhibitors), chat pha v& hoic trc ché con dudng RAS-RAF-ERK hoic PI3K-AKT-
TOR hoic tin hiéu PI3K-AKT, chat d6i khang PD-1 hoac PD-L1, chat diéu bién
mién dich loai imide (ImiD), chat chi van GITR, té bao T bién d6i gen (vi du, té
bao CAR-T), khang thé hai dic hiéu (vi du: BiTE), cac chat chdng PD-1, PD-L1,
CTLA-4, LAG-3 va OX40, chat ttc ché EGFR, chat trc ché IGF-1R; va c4c chat
tuong tu, nhung khong gidi han ¢ cac vi du néu trén.

Trong mot s6 phuong an thuc hién, cac tac nhan chdng tao mach (anti-
angiogenic agents) bao gdm, nhung khong gidi han &, cac hop chat hoa hoc tong
hop in vitro, khang thé, ving gin khang nguyén, dong vi phong xa, cling nhu cac
dang phéi hop hodc lién hop cia chung.

Trong mat s6 phuong an thuc hi¢n, chit uc ché qua trinh tu thyc bao
(autophagy  inhibitor) c¢6 thé 13  chloroquine, 3-methyladenine,
hydroxychloroquine (Plaquenil™), bafilomycin Al, 5-amino-4-imidazole
carboxamide riboside (AICAR), axit okadaic, cac loai doc td tao trc ché tu thue
bao ¢6 kha nang turc ché phosphatase protein loai 2A hodc loai 1, cAMP, va cac
thudc lam ting mic cAMP nhu adenosine, LY204002, N6-mercaptopurine
riboside, va vinblastine, nhung khong giéi han & nhitng vi du néu trén.

Cac hop chat theo sang ché nay c6 thé dugc st dung két hop véi cac tac
nhan da dugc mo t4 & day hodc cac tac nhan thich hop khéc, tuiy thude vao tinh

trang bénh dugc diéu trj. Do do, trong mot $6 phuong an thuc hi¢n, mot hoac



nhiéu hop chét cta sang ché nay s& dugc dung dong thoi véi cac lidu phap khac
nhu dd m6 ta. Khi duge sir dung trong liéu phap phédi hop, cac hop chat mo ta ¢
day c6 thé duoc dung dong thoi hodc riéng biét véi tac nhan thr hai. Viée phdi
hop c6 thé bao gém: dung ddng thoi ca hai tac nhan trong cung mot dang bao
ché; dung dong thoi trong cac dang bao ché riéng biét; hoic dung riéng biét theo
trinh tu. Cu thé, mot hop chit mé ta trong sang ché nay va bat ky tac nhan nao
duoc mo ta co thé dugc bao ché chung trong ciing mot dang bao ché va dugc
dung dong thoi. Ngoai ra, hop chat ciia ban sang ché va bat ky liéu phap nio mo
ta tai ddy c6 thé dugc dung dong thoi nhung dudi dang cac ché pham riéng biét.
Trong mot phuong an khac, hop chit cia sang ché nay c6 thé duoc dung trude
hodc sau bat ky liéu phap nao duoc mo ta, va ngugc lai. Trong mot s6 phuong an
thuc hién vdi phac d6 dung riéng biét, hop chat ciia ban sang ché va bat ky liéu
phap nao duogc mé ta cé thé duogc ding cach nhau vai phat, vai gio hodc vai ngay.

Trong mdt sé phuong an thuc hién cua bat ky phuong phap nao duge mo
ta tai ddy, liéu phap dau tién (vi du, mot hop chét ctia phat minh) va mot hodc
nhiéu liéu phap bd sung c6 thé duoc sir dung theo bat ky thi tu ndo, dong thoi
hoac theo trinh tu.

Hop chat mé ta & trén trong dang bao ché duoc pham cta phat minh nay
chtra mot luong c6 hiéu qua diéu tri hodc c¢6 hiéu qua phong ngira. Liéu luong wu
tién cta hop chét theo phat minh nay thay ddi tuy thudc vao tinh trang va can
nang cua bénh nhan, mic d§ nghi€m trong cua bénh, loai thudc, duong dung va
thoi gian diéu tri, nhung c6 thé duogc lya chon phi hop béi nguoi 6 chuyén mén
trong linh vuc nay. Tuy nhién, dé dat duoc hiéu qua mong mudn, hop chit co
cong thirc (I) ciia phat minh nay c6 thé duoc sir dung vai liéu tir 0,0001 dén 1000
mg/kg, wu tién tir 0,01 dén 500 mg/kg, chia 1am mot hodc nhiéu lan dung trong
ngay.

Trong thanh phdn md ta & trén, hop chat c¢6 cong thuc (1) ¢6 thé duoc tron
voi ty 1€ tr 0,0001 dén 50% theo trong luong so voi téng trong lugng cia toan bo

thanh phan.



Dang bao ché dugc pham

Céc thanh phan va phuong phap cta sang ché nay c6 thé dugc str dung dé
diéu tri cho ca thé can thiét. Trong mdt sb phuong an thuc hién, ca thé 1a dong
vat c6 vu nhu nguoi hodc dong vat c6 va khong phai nguoi. Khi dung cho dong
vat, chrfmg han nhu ngudi, thanh phﬁn hoac hop chit duoc wu tién st dung duoi
dang dang bao ché duoc phim bao gdm, vi du, hop chét ciia sang ché va chat
mang duoc phém chép nhan duogc. Céc chit mang dugc phém chép nhan duoc la
nhiig chat da duoc biét dén trong k¥ thuat va bao gom, vi du, dung dich nudc
nhu nudéc hodc dung dich dém sinh 1y hodac cac dung moi, td& dugc khac nhu
glycol, glycerol, dau (vi du dau 6 liu), hodc este hitu co ding tiém. Trong cac
phuong an wu tién, khi cac dang bao ché duoc pham nay dung cho nguoi, dic biét
1a cac duong dung xam 1an (vi du: duong tiém hodc cdy ghép, 1a cac duong di
qua ma thudc khong can phai van chuyén hodc khuéch tan qua hang rao biéu mo),
dung dich nudc phai khong co pyrogen hodc gan nhu khong cé pyrogen. Céc ta
duoc c6 thé duoc lua chon, vi du, dé dat hiéu ung phong thich chdm cua tac nhan
hodc dé nham muc tiéu chon loc dén mot hodc nhiéu loai té bao, mo6 hodc co quan.
Dang bao ché duoc pham c6 thé ¢ dang don vi liéu nhu vién nén, vién nang (bao
gdm vién nang rac va vién nang gelatin), hat, dang dong kho dé pha lai, bot, dung
dich, siro, thudc dit, dung dich tiém hodc cac dang tuong tu. Thanh phﬁn cling c6
thé c6 trong hé théng dan thudc qua da, vi du nhu miéng dan da. Thanh phan ciing
c6 thé co trong dung dich thich hop cho bdi ngoai da nhu kem dudng, kem hoic
md& boi.

Chat mang dugc pham chap nhin duoc c6 thé bao gom cac tac nhan sinh
1y chap nhan dugc, co tac dung, vi du, 6n dinh, ting do tan hoic ting kha ning
héap thu ctia mdt hop chét, chiang han nhu hop chét cta sang ché. Cac tac nhan
sinh 1y chap nhan dugc nay bao gom, vi du, cac loai cacbohydrat nhu glucose,
sucrose hodc dextran, cac chat chdng oxy hoa nhur axit ascorbic hodc glutathione,

cac tac nhan tao phirc (chelating agents), protein c6 khdi lwong phén tir thap hozc



céc chat on dinh hodc ta duge khac. Viéc lua chon chit mang duogc phém chép
nhan duoc, bao gém ca tac nhan sinh ly chép nhan dugc, phu thudc vi du vao
duong dung cta dang bao ché. Dang bao ché hodc thanh phan dugc pham co thé
1a hé dan thudc ty nhii trong hoa (self-emulsifying drug delivery system) hodc hé
dan thudc tu vi nhil twong hoa (self-microemulsifying drug delivery system).
Thanh phan dugce pham ciing c6 thé 1a liposome hodc ma tran polymer khéc, trong
d6 co thé duge két hop, vi du, mot hop chét cua sang ché. Liposome, vi dy, bao
gdém phospholipid hodc céc lipid khac, 1 cac chat mang khong doc hai, sinh 1y
chip nhan duoc va cé thé chuyén hoa dugc, tuong ddi d& ché tao va sir dung.

"duogc pham chip nhan duoc" duoc st dung trong sang ché nay dé chi
nhiing hop chat, vat liéu, thanh phan va/hodc dang liéu ma trong pham vi danh
gia y hoc hop 1y, phu hop dé tiép xtic v6i cac mo ciia con ngudi va dong vat ma
khong gy doc tinh qua mirc, kich Gmg, phan tmg di ing hodc céc van dé hay bién
ching khac, phu hop voi ty 1€ loi ich/nguy co hop 1.

"chat mang duoc phrfun chép nhan duoc" nhu dugc st dung trong ban mo
ta ndy c6 nghia 12 mot vat liéu, thanh phan hoic chit mang dugc pham phu hop,
chéng han nhu chit don, chat pha loang, ta dugc, dung moi hodc vat liéu bao boc,
& dang long hodc ran. Mdi chat mang phai “chap nhan duoc” theo nghia twong
thich v6i cac thanh phan khac cta cong thitc va khong gy hai cho bénh nhén.

Mbt s6 vi du vé cac vat lidu c6 thé dung lam chat mang dugc phrflm chép
nhan duoc bao gém: (1) céac loai duong nhu lactose, glucose va sucrose; (2) tinh
bot nhu tinh bot ngd va tinh bot khoai tay; (3) cellulose va cac dan xuat cia no,
nhu natri carboxymethyl cellulose, ethyl cellulose va cellulose acetate; (4) bot
tragacanth; (5) malt; (6) gelatin; (7) talc; (8) cac ta dugc nhu bo cacao va sap dat
tryc trang; (9) cac loai dau nhu dau dau phong, dau hat bong, dau hoa cic, dau
me, dau 6 liu, diu ngd va dau dau nanh; (10) cac glycols nhu propylene glycol;
(11) cac polyol nhu glycerin, sorbitol, mannitol va polyethylene glycol; (12) céc
este nhu ethyl oleate va ethyl laurate; (13) agar; (14) cac chat dém nhu magié

hydroxide va nhom hydroxide; (15) axit alginic; (16) nudc khong co6 pyrogen;



(17) dung dich mudi dang trwong; (18) dung dich Ringer; (19) con etylic; (20)
cac dung dich dém phosphate; va (21) cac chat khong doc khac twong thich duge
st dung trong cac cong thirc dugce pham.

Mot thanh phan dugc pham (dang bao ché) c6 thé duge dung cho dbi tuong
theo nhiéu dudng dung khac nhau bao gdm, vi du: dudng udng (nhu dung dich
nuéc hodc dung dich khong nude, huyén dich, vién nén, vién nang (bao gdm vién
nang rac va vién nang gelatin), vién 16n, bot, hat, hoac kem boi 1€n ludi); hép thu
qua niém mac mi¢ng (vi du dudi ludi); dudi da; qua da (vi du nhu miéng dan trén
da); va tai chd (vi du kem, md hodc binh xit boi 1én da). Hop chét ciing ¢ thé
duoc bao ché dé hit vao. Trong mot sé trudng hop, hop chat ¢ thé chi don gian
duoc hoa tan hodc huyén dich trong nudc vo trung. Chi tiét vé cac dudong dung
pht hop va céac cong thire thich hop c6 thé dugc tim thiy trong cac bang sang ché,
vi du nhu U.S. Pat. Nos. 6,110,973; 5,763,493; 5,731,000, 5,541,231, 5,427,798;
5,358,970 va 4,172,896, cling nhu cac béng sang ché dugc trich dan trong do.

Cac cong thirc bao ché co thé duoc trinh bay duéi dang lidu don vi mot
cach thuan tién va co thé duoc diéu ché bang bat ky phuong phap nio di biét
trong linh vuc bao ché duoc pham. Lugng hoat chat c6 thé két hop véi chat mang
dé tao thanh mét lidu don vi s& thay d6i tuy thudc vao dbi tuong dugc diéu tri va
phuong thirc dung thude cu thé. Lugng hoat chat nay néi chung 1a luong du dé
tao ra hiéu qua diéu tri. Thong thuong, tinh theo téng khoi luong 100%, lugng
hoat chat nay s& nam trong khoang tir khoang 1% dén khoang 99%, uu tién tur
khoang 5% dén khoang 70%, va wu tién cao nhat 1a tir khoang 10% dén khoang
30%.

Phuong phap diéu ché cac cong thic hodc ché pham ndy bao gom budc két
hop hop chit c6 hoat tinh, chang han mot hop chat duoc mo ta trong sang ché
nay, voi chat mang va, néu can thiét, véi mot hodc nhiéu thanh phﬁn phu trg. Nhin
chung, cong thirc bao ché dugc diéu ché bang cach phdi hop déng déu va chat
ché& hop chét cua sang ché nay v6i chat mang dang 16ng, chat mang ran min, hodc

ca hai, sau do, néu can, tao hinh cho san pham.



Céc cong thirc theo sang ché phu hop véi dudng udng c6 thé & dang vién
nang (bao gdm vién nang rac va vién nang gelatin), vién thudc det (cachets), vién
nén, vién nhong, vién ngadm (thuong st dung nén co huong vi, nhu sucrose va
keo arabic hodc tragacanth), dang dong kho, bot, hat, hoic dung dich hay hén
dich trong chat 1ong nudc hodc khong nude, hodc nhii twong dau-trong-nude hay
nu’éc-trong-dﬁu, hoac ¢ dang elixir, siro, hodc vién mém (pastilles, stir dung nén
tro nhu gelatin va glycerin, hodc sucrose va keo arabic), va’/hodc ¢ dang nudc suc
miéng va tuong tu, mdi dang chira mot lugng xac dinh hop chat duoc mo ta trong
sang ché nay 1am hoat chat. Cac ché pham hodc hop chét ciing ¢ thé duoc ding
dudi dang vién 16n (bolus), hon hop mém (electuary) hoac dang bot nhao.

Pé bao ché dang thubc ran ding duong udng (vién nang — bao gdbm vién
nang rac va vién nang gelatin, vién nén, vién nhong, vién bao dudng, bot, hat va
cac dang tuong tu), hoat chit duoc tron véi mot hodc nhiéu chat mang dugc chép
nhéan vé duoc dung, chéng han nhu natri citrat hodc dicalci phosphat, va/hoac bat
ky thanh phan nao sau day: (1) Chat don hodc chat lam day, nhu tinh bot, lactose,
sucrose, glucose, mannitol va/hodc axit silicic; (2) Chét két dinh, chéng han nhu
carboxymethylcellulose, alginat, gelatin, polyvinyl pyrrolidon, sucrose va/hoac
keo arabic; (3) Chat giir am, chiang han nhu glycerol; (4) Chat r4, nhu agar-agar,
calci carbonat, tinh bot khoai tay hodc tinh bt san, axit alginic, mot s silicat va
natri carbonat; (5) Chat lam cham hoa tan, chang han nhu paraffin; (6) Chat ting
hép thu, chéng han nhu céac hop chit ammonium bac bdn; (7) Chat hoat hoa bé
mit, nhu cetyl alcohol va glycerol monostearat; (8) Chat hap phu, chang han nhu
cao lanh va dat sét bentonit; 9) Chét boi tron, nhu talc, calci stearat, magnesi
stearat, polyetylen glycol ran, natri lauryl sulfat va hdn hop ciia cac chat nay; (10)
Chét tao phirc, nhu céc loai cyclodextrin di bién tinh hodc chua bién tinh; (11)
Chét tao mau. DPdi v6i vién nang (bao gém vién nang ric va vién nang gelatin),
vién nén va vién nhong, cac ché phém dugc cling co thé chira chat dém pH. Ché

pham ran tuong tu cling c6 thé dugc sur dung lam chat don trong vién nang mém



va cing chira gelatin, st dung cac ta duoc nhu lactose hodc duong sira, cling nhu
polyethylene glycol c6 khdi lugng phén tir cao va cac chét tuong tu.

Vién nén co thé duoc san xuét béng cach nén hodc dtc khuon, co thé kem
theo mot hodc nhiéu thanh phﬁn phu trg. Vién nén nén co thé duoc diéu ché béng
cach sir dung chat két dinh (chang han nhu gelatin hozc hydroxypropylmethyl
cellulose), chat boi tron, chat pha lodng tro, chat bao quan, chit rd (chang han
nhu natri starch glycolat hodc carboxymethylcellulose natri lién két chéo), chét
hoat hoa bé mit hoic chat phan tan. Vién nén dtc khudn co thé duoc san xuat
bang cach duc trong may chuyén dung mot hdn hop bot hoat chat di dugc 1am
am bang mot chat pha lodng 16ng tro.

Vién nén va cac dang thudc ran dung dudng udng khac cia ché pham dugc,
chang han nhu vién bao duong, vién nang (bao gém vién nang rac va vién nang
gelatin), vién nhong va hat, co thé duge rach ranh hodc bao ché vai céac 16p bao
hoac vo, chéng han nhu bao tan trong rudt va cac loai bao khac da duoc biét dén
rong rai trong k¥ thut bao ché duoc pham. Cac dang bao ché nay ciing c6 thé
dugc thiét ké dé gidi phong hoat chat cham hodc co kiém soat, vi du béng cach
str dung hydroxypropylmethyl cellulose véi ty 1& khac nhau dé tao ra ho so giai
phong mong mudn, hodc bang ma tran polymer, liposome va/hodc vi cau. Ché
pham ciing c6 thé duoc tiét trung, vi du, bang cach loc qua mang loc giir vi khuén,
hodc bang cach dwa vao chat tiét trung dudi dang ché pham ran vo tring c6 thé
dugc hoa tan trong nudc vo trung hodc moi truong tiém vo trung khac ngay trude
khi str dung. Nhitng ché pham nay ciing c6 thé chira thém chat lam mo (opacifying
agents), va co thé duoc thiét ké sao cho hoat chit chi duoc giai phong tai mot
phan nhat dinh cta dudng tiéu hoa, va c6 thé giai phong cham theo thoi gian. Vi
du vé chét bao vi thé c6 thé str dung bao gdm cac chat polymer va sap. Hoat chat
cling co thé duoc vi bao, néu thich hop, cung vd1 mdt hodc nhiéu t4 duoc di duge
mo ta ¢ trén.

Dang thudc 16ng dung duong udng bao gém cac nhii twong duoc dung,

thube dong kho dé hoan nguyén, vi nhil tuong, dung dich, hdn dich, siro va thudce



bd ngot (elixir). Ngoai hoat chit, cac dang thudc 16ng con c6 thé chira cac chat
pha loang tro thuong duogc st dung trong nganh dugc, chéng han nhu nudc hoac
dung moi khac, cyclodextrin va cac dan xuét cia chiing, chat hoa tan, chat nhii
hoa, ching han nhu ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
cac loai dau (dac biét la dau hat bong, dau lac, dau ngo, dau mam laa mi, dau 6
liu, dau thau dau va dau mé), glycerol, tetrahydrofuryl alcohol, polyethylene
glycol va cic este axit béo cua sorbitan, ciing nhu cac hdn hop cia chiing.

Ngoai cac chat pha loang tro, ché pham dudng udng ciing ¢ thé chira cac
phu ta nhu chit lam u6t, chit nhii hoa va phan tan, chét tao ngot, tao huong, tao
mau, tao mui va chat bao quan.

Hoén dich, ngoai hoat chét, con c6 thé chira cac chat 1am tang do phan tan,
chang han nhu ruou isostearyl ethoxyl hoa, cac este ctia polyoxyethylene sorbitol
va sorbitan, cellulose vi tinh thé, nhom metahydroxit, bentonite, thach agar-agar,
nhuya kho (tragacanth) va cac hon hop ciia chiing.

Dang bao ché dung ngoai da hoic qua da bao gom bét, xit, thudc md, thude
dan, kem bdi, stra boi, gel, dung dich, miéng dan va ché phém hit. Hoat chét co
thé duoc tron trong diéu kién vo trung vai ta dugce dugce chép nhan vé duoc dung,
cung véi cac chat bao quan, chat dém hodc chat day khi néu can.

Céac thudc md, thude dan, kem va gel co thé chua, ngoai hoat chét, cac ta
duoc nhu chét béo dong vat va thuc vat, dau, sap, parafin, tinh bot, nhya kho
(tragacanth), cac dan xuét cellulose, polyethylene glycol, silicon, bentonite, axit
silicic, bot talc, kém oxit, hodc cac hdn hop clia chiing.

Miéng dan qua da con c6 uu diém 1a cung cap hoat chat dugc kiém soat
vao co thé. Cac dang bao ché nay c6 thé dugc san xuat bang cach hoa tan hodc
phan tan hoat chat vao méi truong thich hop. C6 thé str dung thém cac chit ting
cuong hap thu dé tiang toc d6 khuéch tan cua hoat chat qua da. Toc d6 khuéch tan
nay co thé duoc kiém soat bang cach sir dung mang kiém soét tbc d6 phong thich

hozc phan tan hoat chat trong nén gel hoic ma tran polyme.



“tiém ngoai duong ti€u héa” hodc “dugc tiém ngoai duong ti€u héa” nhu
duoc st dung trong sang ché ndy, c6 nghia 1a cac dudng dung ngoai tiéu hoa va
ngoai da, thudng 1a dudng tiém, bao gdm nhung khong giéi han & cac dudng tiém
tinh mach, tiém bép, tiém dong mach, tiém tuy séng, tiém bao khdp, tiém quanh
nhén cau, tiém tim, tiém trong da, tiém phic mac, tiém khi quan, tiém dudi da,
tiém dudi biéu bi, tiém khép, tiém dudi bao, tiém dudi nhén, tiém tay séng va
tiém xwong trc, ciing nhu truyén dich. Ché pham dugc dung dé tiém ngoai dudng
tiéu hoa co thé bao gém mét hodc nhiéu hoat chit, phéi hop vo1 mot hodc nhiéu
dung mdi vo tring cé tinh dang truong, c6 thé 1a nude hoic khong chia nude, &
dang dung dich, hon dich, nhii tuong, hodc bot vo trung cod thé hoa tan hodc phan
tan lai thanh dung dich vo tring ngay trudc khi sir dung. Cac ché pham nay ciing
c6 thé chuia chat chdng oxy hoa, chat dém, chat tc ché vi khuan, cac chat hoa tan
dé diéu chinh d6 drfmg truong so voi mau cua ngudi nhan, hoac chit lam dic va
chét treo.

Vi du vé céc ta duogc long co thé sur dung dugc (ca chtra nudc va khong
chtra nudce) trong cac ché pham duoc theo ndi dung cua sang ché nay bao gom:
nuoc, ethanol, polyol (nhu glycerol, propylene glycol, polyethylene glycol, va
cac chat twong tir), cac hdn hop phu hop cua cac chat ndy, dau thuc vat nhu dau
6 liu, va cac este hitu co c6 thé tiém dugc nhu ethyl oleate. Tinh 16ng thich hop
c6 thé duoc duy tri, vi duy, b'fmg céc chét tao mang nhu lecithin, bé‘mg cach duy tri
kich thudc tiéu phéan thich hop trong truong hop hdn dich, hodc bang cac chat
hoat dong bé mat.

Cac ché pham nay ciing c6 thé chira cac ta dugc bd tro nhu chét bao quan,
chét thAm uét, chat nhii héa va chat phan tan. Viéc phong ngira su phét trién cta
vi sinh vat c¢6 thé dugc dam bao bang cach bo sung cac chat khang khuan va
khang nam, vi du nhu paraben, chlorobutanol, phenol, axit sorbic, va céac chit
tuong tu. Ngoai ra, c6 thé thém cac chat diéu chinh d6 dang truong nhu duong,

natri clorid, va cac chat twong tu vao ché pham. Hon nira, viéc kéo dai hap thu



ctia dang thudc tiém ciing c6 thé dat dugc thong qua bod sung cac chét lam cham
hap thu, chang han nhu aluminum monostearate va gelatin.

Trong mét sb trudng hop, dé kéo dai tac dung cua thude, ngudi ta mong
mudn 1am cham qua trinh hép thu thudc tir dudng tiém dudi da hodc tiém bap.
Diéu nay co thé thuc hién duoc bﬁng cach sur dung hon dich 16ng chuaa chét tinh
thé hodc vo dinh hinh c6 do tan kém trong nuoc. Tbc d6 hép thu cua thude khi do
s€ phu thudc vao tdc do hoa tan cua thude, va toc do hoa tan nay lai phu thudc
vao kich thudc va dang tinh thé. Ngoai ra, viéc tri hodn hap thu cua dang thudc
tiém ngoai duong tiéu hoa cling c6 thé dat duoc bang cach hoa tan hodc phan tan
thudc trong dung moi dau.

Céc dang thudc tiém depot (dang luu trit kéo dai) c6 thé duoc bao ché bang
cach tao vi nang chira hoat chat trong cic chit nén vi mé bang polymer phan huy
sinh hoc nhu polylactide-polyglycolide. Tuy thudc vao ty 1& gitta thudc va
polymer, ciing nhu ban chit cta loai polymer dugc st dung, téc d6 giai phong
thudc c6 thé dugc kiém soat. Cac polymer phan huay sinh hoc khac co thé bao
gém poly(orthoeste) va poly(anhydride). Cac ché pham tiém depot ciing c6 thé
duoc bao ché bang cach bao boc thudc trong liposome hodc vi nhil twong tuong
thich véi mé co thé.

Pé sir dung trong cac phuong phap theo nodi dung cia sang ché nay, cac
hop chat hoat tinh c6 thé duogc sir dung dudi dang nguyén chéat hoic dudi dang
ché phém duoc chira thanh phﬁn hoat tinh v&1 ham lugng, vi dy, tr 0,1 dén 99,5%
(wru tién hon 12 0,5 dén 90%) , két hop vai ta duge phi hop dung trong duoc pham.

Céac phuong phép dua thude vao co thé ciing ¢6 thé dugc thuc hién thong
qua cac thiét bi c6 thé sac lai hodc phan hily sinh hoc. Trong nhitng nim gan day,
nhiéu thiét bj polymer giai phong cham da dugc phat trién va thir nghiém trén co
thé sdng nham giai phong thude c6 kiém soat, bao gdm ca cic ché pham sinh hoc
c6 ngudn goc protein. Mot loat polymer tuong thich sinh hoc (bao gom hydrogel),

gdm ca polymer phan huy sinh hoc va khong phan huay sinh hoc, ¢6 thé duoc str



dung dé tao thanh thiét bi cdy ghép (implant) nham giai phong kéo dai hop chit
tai vi tri dich cu thé.

Liéu luong thuc té ctia cac hoat chat trong cac ché phém duoc co thé duoge
diéu chinh sao cho dat duge hiéu qua diéu tri mong mudn ddi véi tung bénh nhan,
ché pham va duong dung, ma khong giy doc cho nguoi bénh.

Mtc lieu duge chon s& phu thudc vao nhiéu yéu t6 khac nhau, bao gé)m
hoat tinh ctia hop chit cu thé hodc su két hop cac hop chit duoc sir dung, hodc
dang este, mudi hodc amide cua chung; duong dung thudc; thoi diém st dung;
tdc do thai trir ciia hop chat (hodc cac hop chat) dang sir dung; thoi gian diéu tri;
cac thude, hop chat va/hodc vat liéu khac duoc phdi hop voi hop chat dang dung;
tudi tac, gidi tinh, cAn ning, tinh trang sirc khoe tong quat va tién sir bénh 1y cia
bénh nhan duge diéu tri; cung cac yéu to twong tu khac da duoc biét rong rai trong
linh vuc y khoa.

Bac si hodc bac si thi y ¢6 trinh d§ chuyén mon thong thuong trong linh
vuc ndy c6 thé d& dang xac dinh va ké don liéu luong hop 1y cta ché pham dugc
can thiét. Vi du, bac si hodc bac sithu y co thé bat dau véi lidu thép hon mirc can
thiét dé dat dugc hiéu qua diéu tri mong mudn, sau d6 ting dan liéu lugng cho
dén khi dat dugc hiéu qua d6. “Liéu luong diéu tri hiéu qua” (therapeutically
effective amount) dugc hiéu 1a nong d6 ctia hop chat du dé tao ra hiéu qua diéu
tri mong mudn. Thong thuong, lidu luong hiéu qua cua hop chat s& thay doi tiy
theo can nang, gioi tinh, tudi tac va tién sir bénh 1y cua ddi tuong st dung. Céc
yéu t6 khac anh huong dén liéu luong hiéu qua c6 thé bao gdm, nhung khong gidi
han, mirc d§ nghiém trong cua tinh trang bénh nhan, bénh 1y dang diéu tri, tinh
6n dinh cua hop chat, va néu can, loai tac nhan diéu tri khac dugc st dung phbi
hop vé6i hop chat trong sang ché nay. Liéu tong thé 16n hon cé thé duoc dua vao
co thé bang nhiéu 1an str dung thudc. Cac phuong phéap xac dinh hiéu qua va lidu
luong da duoc nhitng ngudi c6 chuyén mén trong linh vuc biét dén va ap dung
(Isselbacher et al. (1996) Harrison’s Principles of Internal Medicine, 13th ed.,
trang 1814-1882, ndi dung dugc dua vao ddy theo tham chiéu).



Nhin chung, mét lidu lugng mdi ngay cua hop chat hoat héa dung trong
ché pham va cac thuong phap néu trong sang ché sé 1a luong ctia hop chat, 1a lidu
thép nhép ma van mang lai hiéu qua trj liéu. Mot liéu luong nhu vay s€ duoc dua
vao cac yéu td néu trén.

Néu can, liéu lwong hoat chat hiéu qua trong mot ngdy c6 thé duoc chia
thanh mot, hai, ba, bdn, nim, sau hodc nhiéu liéu nho hon, dung riéng biét véi
khoang cach thoi gian phu hop trong ngay, c6 thé & dang don vi liéu. Trong mot
s6 truong hop cu thé cta sang ché ndy, hoat chét c¢6 thé duoc dung hai hoic ba
lan mdi ngay. Trong cac trudng hop uu tién, hoat chét s& dugc dung mot 1an mdi
ngay.

Bénh nhan nhén diéu trj nay co thé 1a bat ky dong vat nao can thiét, bao
gém cac loai linh trudng, dac biét 1a nguoi; cac dong vat c6 va khac nhu ngua,
gia suc, lgn, ctru, meo, va cho; gia cam; cling nhu cac vat nuoi noi chung.

Trong mot s6 truong hop, cac hop chat theo sang ché ¢6 thé dugce sir dung
riéng 1¢ hodc phéi hop véi mot loai tic nhan diéu tri khac.

Sang ché ndy bao gom viée str dung cac mudi hop phap duge 1y cua cac
hop chét trong cac ché pham va phuong phép ctia sang ché. Trong mot s6 truong
hop, cac mudi duge xem xét bao gdm, nhung khong gi6i han, cac mudi amoni
bac alkyl, dialkyl, trialkyl hodc tetra-alkyl. Trong mot s6 trudng hop, cac mubi
dugc xem xét bao gdm, nhung khong gidi han, mudi cia L-arginine,
benethamine, benzathine, betaine, calcium hydroxide, choline, deanol,
diethanolamine,  diethylamine,  2-(diethylamino)ethanol,  ethanolamine,
ethylenediamine, N-methylglucamine, hydrabamine, 1H-imidazole, lithium, L-
lysine, magnesium, 4-(2-hydroxyethyl)morpholine, piperazine, potassium, 1-(2-
hydroxyethyl)pyrrolidine, sodium, triethanolamine, tromethamine, va cac mubi
kém. Trong mét sd trudng hop, cac mudi duge xem xét bao gdm, nhung khong
gi61 han, cac mudi kim loai Na, Ca, K, Mg, Zn hodc céc mudi kim loai khac.
Trong mot sb trudng hop khac, cac mudi duoc xem xét bao gdm, nhung khong

gidi han, cac mudi cua cac axit nhu: 1-hydroxy-2-naphthoic axit, 2,2-



dichloroacetic axit, 2-hydroxyethanesulfonic axit, 2-oxoglutaric axit, 4-
acetamidobenzoic axit, 4-aminosalicylic axit, acetic axit, adipic axit, L-ascorbic
axit, L-aspartic axit, benzenesulfonic axit, benzoic axit, (+)-camphoric axit, (+)-
camphor-10-sulfonic axit, capric axit (axit decanoic), caproic axit (axit hexanoic),
caprylic axit (axit octanoic), carbonic axit, cinnamic axit, citric axit, cyclamic
axit, dodecylsulfuric axit, ethane-1,2-disulfonic axit, ethanesulfonic axit, formic
axit, fumaric axit, galactaric axit, gentisic axit, D-glucoheptonic axit, D-gluconic
axit, D-glucuronic axit, glutamic axit, glutaric axit, glycerophosphoric axit,
glycolic axit, hippuric axit, hydrobromic axit, hydrochloric axit, isobutyric axit,
lactic axit, lactobionic axit, lauric axit, maleic axit, L-malic axit, malonic axit,
mvaelic axit, methanesulfonic axit, naphthalene-1,5-disulfonic axit, naphthalene-
2-sulfonic axit, nicotinic axit, nitric axit, oleic axit, oxalic axit, palmitic axit,
pamoic axit, phosphoric axit, proprionic axit, L-pyroglutamic axit, salicylic axit,
sebacic axit, stearic axit, succinic axit, sulfuric axit, L-tartaric axit, thiocyanic
axit, p-toluenesulfonic axit, trifluoroacetic axit, va cac mudi cia undecylenic axit.

Cac mubi dang axit hop phap dugc pham ciing co thé ton tai dudi dang céac
solvat khac nhau, chéng han nhu solvat voi nudc, methanol, ethanol,
dimethylformamide va cac dung moi twong tu. Hon hop ciia cac solvat nay ciing
c6 thé duoc diéu ché. Ngudn goc cia solvat ndy co thé 1a tir dung moi két tinh,
von ¢ trong dung méi st dung dé chuén bj hodc két tinh, hodc dén tir cac dung
moi ngoai lai.

CAc tac nhan 1am u6t, chat nhii hoa va chat boi tron nhu natri lauryl sulfate
va magié stearat, cling nhu cac chit tao mau, chit lam bong troc, chat phu, chat
1am ngot, chat tao huong va tao mui thom, chit bao quan va chat chong oxy hoa
cling c6 thé c6 mit trong cac ché pham.

Vi du vé cac chit chdng oxy hoa hop phap duoc pham bao gdm: (1) Céc
chat chéng oxy héa hoa tan trong nudc, chang han nhu axit ascorbic, cysteine
hydrochloride, natri bisulfate, natri metabisulfite, natri sulfite va cac chét tuong

tu; (2) Cac chit chdéng oxy hoa hoa tan trong dau, ching han nhu ascorbyl



palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),
lecithin, propyl gallate, alpha-tocopherol va cac chét twong tu; (3) Cac chat tao
phtrc véi kim loai, chéng han nhu axit citric, ethylenediamine tetraacetic axit

(EDTA), sorbitol, axit tartaric, axit phosphoric va cac chat tuong tu.

Dinh nghia

Trur khi dugc dinh nghia khac, cac thuat nglr khoa hoc va k¥ thuét st dung
trong don nay s& co nghia theo cach hiéu chung ciia nhiing ngudi ¢6 ky niang
chuyén mon trong linh vuc. N6i chung, cach dit tén va cac ky thuat lién quan dén
hoa hoc, nuoi céy té& bao va mo, sinh hoc phan tur, sinh hoc té bao va ung thu, than
kinh hoc, hda than kinh, virology, mién dich hoc, vi sinh, duoc 1y, di truyén hoc,
cling nhu hoa hoc protein va axit nucleic dugc mé ta & day déu 1a nhimng kién
thirc phé bién, duoc st dung rong rai trong nganh.

Cac phuong phap va k¥ thuat duoc trinh bay trong sang ché nay néi chung
duoc thuc hién theo cac phuong phéap truyén thong da duogc biét rong rii trong
linh vuc, trir khi c6 chi dan khéc, va duoc mo ta trong nhiéu tai liéu tham khao
chung ciing nhu chuyén sau dugc trich din va ban luan xuyén sudt ban mo ta nay.
Tham khdo vi du: Principles of Neural Science, McGraw-Hill Medical, New
York, N.Y. (2000); Motulsky, Intuitive Biostatistics, Oxford University Press,
Inc. (1995); Lodish va cong sw, Molecular Cell Biology, an ban tha 4, W. H.
Freeman & Co., New York (2000); Griffiths va cong su, Introduction to Genetic
Analysis, 4n ban thtt 7, W. H. Freeman & Co., N.Y. (1999); va Gilbert va cong
su, Developmental Biology, 4n ban thr 6, Sinauer Associates, Inc., Sunderlva,
MA (2000).

Céc thuat ngtr hoa hoc dugc stir dung trong sang ché nay, trir khi c6 dinh
nghia khac, duoc ap dung theo cach st dung truyén théng trong nganh, vi du nhu
trong The McGraw-Hill Dictionary of Chemical Terms, Parker S., bién tap,
McGraw-Hill, San Francisco, C.A. (1985).



Tat ca cac tai liéu néu trén, ciing nhu bét ky 4n pham, bang sang ché hoic
don xin cdp bang sang ché nao duoc tham chiéu trong don nay déu duoc tich hop
tham chiéu vao tai liéu hién tai. Trong truong hop c6 mau thuan, ndi dung cia
ban mo ta hién tai, bao gém ca cac dinh nghia cu thé, s& duge wu tién ap dung.

Thuat ngit “tac nhan” (agent) dugc str dung trong sang ché nay dé chi mot
hop chat hoa hoc (nhu hop chit hitu co hodc v6 co, hdn hop cac hop chit hoa
hoc), mdt dai phan tir sinh hoc (nhu axit nucleic, khang thé, bao gém cacac phﬁn
ctia nd ciing nhu khang thé ngudi hoa, khang thé lai va khang thé don dong), mot
protein hodc phﬁn cua nd, vi du nhu peptide, lipid, carbohydrate, hoac mot chiét
xuit duoc tao ra tir nguyén liéu sinh hoc nhu vi khuan, thuc vat, nAm, hodc té bao
hay mo dong vat (dac biét 1a dong vat co vi). Cac tac nhan bao gom, vi du, cac
tac nhan co cau trac da biét va ca nhiing tac nhan co cau trac chua dugc xac dinh.

Céc thuat ngit “bénh nhan,” “d6i tuong,” hodc “ca thé” dugc st dung thay
thé cho nhau va chi mét con nguoi hoic mot dong vat khong phai nguoi. Cac
thuat ngit nay bao gém céc loai dong vat c6 vi, chang han nhu nguoi, linh trudng,
dong vat gia stc (bao gém bo, lon, v.v.), dong vat déng hanh (vi du: cho, méo,
v.v.) va cac loai gam nham (vi du: chudt va chudt nhit).

“Piéu tr1” mot tinh trang hodc mot bénh nhan chi viéc thyc hién cac bién
phap nham dat duoc két qua c6 loi hoic mong mudn, bao gdm ca két qua 1am
sang. Két qua 1am sang c6 loi hodc mong mudn co thé bao gdm, nhung khong
gid1 han &, gidm nhe hoac cai thién mot hoac nhiéu tri¢u chung hoac tinh trang
bénh, giam pham vi bénh, duy tri trang thai on dinh (tic khong x4u di) cta bénh,
ngan ngua su lan rong cua bénh, tri hoan hoac lam cham tién trién cta bénh, cai
thién hodc lam gidm bt trang thai bénh, va su thuyén giam (du 1a mot ph?m hoac
hoan toan), c6 thé phat hién dugc hodc khong phat hién dugc. “Diéu tri” ciing co
thé hiéu 1a kéo dai thoi gian sdng so voi thoi gian sdng du kién néu khong dugc
diéu tri.

Thuat ngttr “ngdn ngwra” 1a mgt thuat nglr da dugc cong nhan trong nganh,

va khi dugc sir dung lién quan dén mét tinh trang, ch.‘fmg han nhu tai phat cuc bo



(vi du: dau), mot bénh nhu ung thu, mdt hdi chimg phirc hop nhu suy tim hoac
bét ky tinh trang y té nao khac, duoc hiéu rd trong nganh va bao gdm viéc sir
dung mot ché pham 1am giam tan suat hoic tri hodn sy khéi phat cac triéu chimg
cua tinh trang y té 36 & mot ddi tuong so voi ddi tuong khong nhan dugc ché
pham. Do d6, viéc phong ngira ung thu bao gom, vi du, giam s luong cac khoi
u ung thu cé thé phat hién duoc trong nhém bénh nhan duogc diéu trj dy phong so
v6oi nhom ddi chung khong diéu tri, va/hodc tri hodn sy xuit hién cta cac khoi u
ung thu co thé phat hién dugc & nhém dugce diéu tri so v&i nhom dbi chung khong
diéu tri, vi du nhu véi mic do c6 ¥ nghia thong ké va/hodc 1am sang.

“Vi¢c dung” hodc “sy dung” mdt cht, hop chit hodc tac nhan cho mot ddi
tugng c6 thé duge thuc hién bang mot trong nhiéu phuong phap khac nhau da
duoc nhitg ngudi o6 chuyén mén trong nganh biét dén. Vi du, mot hop chat hoic
tac nhan co thé duogc dung qua duong tinh mach, dong mach, duéi da, tiém co,
tiém trong phiic mac, tiém duéi da, qua mat, dudi ludi, dudng udng (bang cach
nudt), qua miii (bang cach hit), tiém vao tiy sdng, tiém vao ndo, va qua da (bang
cach hap thy, vi du qua dng dan trén da). Mot hop chat hodc tic nhan ciing c6 thé
duoc dua vao bﬁng cac thiét bi polyme co thé nap lai hodc phan huy sinh hoc hoac
cac thiét bi khac, vi du nhu miéng dan hodc bom, hoac cac dang bao ché giup giai
phong kéo dai, cham hoic kiém soat hop chat hoic tic nhan. Viéc ding cling co
thé duoc thuc hién, vi du, mot 1an, nhiéu 1an, va/hodc trong mot hoac nhiéu
khoang thoi gian kéo dai.

Phuong phap thich hop dé dung mot chit, hop chat hoic tac nhan cho mot
doi tuong cling s€ phu thudc, vi dy, vao tudi tc va/hodc tinh trang thé chét cua
dbi tuong, ciing nhu cac dic tinh hoa hoc va sinh hoc ctia hop chat hoic tac nhan
(vi du: do hoa tan, kha nang ti€u hoa, sinh kha dung, tinh 6n dinh va doc tinh).
Trong mdt s trudng hop, mot hop chat hodc tic nhan duge dung qua dudng
udng, vi du, cho dbi tuong bang cach nubt. Trong mot s trudng hop khac, hop

chat hodc tac nhan dung dudng ubng duoc bao ché dudi dang giai phong kéo dai



hodc giai phong cham, hoac dugc dung béng thiét bi hd trg gidi phong cham hoac
kéo dai nhu vay.

Nhu duge sir dung trong sang ché ndy, cum tir “dung phdi hop” (conjoint
administration) chi bat ky hinh thtrc nao trong viéc dung hai hodc nhiéu tac nhan
diéu tri khac nhau sao cho tac nhan th{ hai duoc dung trong khi tac nhan diéu tri
da dung trude d6 van con tac dung trong co thé (vi du, hai tic nhan cung co hiéu
qua dong thoi trén bénh nhan, co thé bao gdm hiéu tng hiép luc giita hai tac
nhan). Vi dy, cac hop chit diéu tri khac nhau c6 thé dugc dung trong cling mot
dang bao ché hoic trong cac dang bao ché riéng biét, c6 thé ding dong thoi hodc
1an lugt. Do d6, mot ca thé nhan dugc phuong phap diéu tri nhu vay c6 thé huong
loi tir hiéu qua két hop cua céc tac nhan diéu tri khac nhau.

“Mot lidu luong hiéu qua vé mat diéu tri” hodc “mét liéu luong hi¢u qua
diéu tri” ciia mot loai thude hodc tac nhan 1a lugng thude hodc tac nhan ma khi
duoc dung cho d6i tuong sé& c6 hiéu qua diéu tri nhu mong mudn. Hiéu qua diéu
trj day dt khong nhat thiét xay ra chi sau mot lan dung liéu, va co thé chi xay ra
sau khi dung mot chudi liéu. Do d6, mot lidu lwong hiéu qua diéu tri c¢6 thé duoc
dung qua mot hoac nhiéu lan dung. Liéu luong hiéu qua cu thé can thiét cho mét
doi tuong s€ phu thudce, vi du, vao kich thudc co thé, tinh trang suc khoe va tudi
tac cua d6i tuong, cling nhu ban chat va mirc d6 cua tinh trang can diéu tri, chang
han nhu ung thu hoac MDS (Hoi chimg rdi loan sinh tay). Nguoi c6 chuyén mén
c6 thé dé dang xac dinh liéu luong hiéu qua cho ting truong hop cu thé thong
qua céc thi nghiém thong thuong.

Nhu dugce sir dung trong sang ché nay, cac thuat ngit “tuy chon” hodc “c6
thé tuy chon” c6 nghia la su kién hoac diéu kién dugc mo ta tiép theo c6 thé xay
ra hodc co thé khong xay ra, va mo ta bao gém ca truong hop su kién hoac diéu
kién d6 xay ra ciing nhu truong hop n6 khong xay ra. Vi du, “alkyl c¢6 thé dugc
thé” nghia 1a nhoém alkyl d6 c6 thé dugc thé hodc ciing c6 thé khong duoc thé.

Puoc hiéu ring cac nhoém thé va mau thé trén cac hop chit trong sang ché

nay c6 thé dugc ngudi c6 chuyén mon trong linh vuc lya chon sao cho tao ra cac



hop chét ¢ tinh 6n dinh vé mit héa hoc va c6 thé dé dang tong hop bang cac ki
thuat da biét trong linh vuc, cling nhu cac phuong phap dugc trinh bay dudi day,
bat dau tr cac vat lidu nguén 6 san. Néu mot nhom thé duoc thé bai nhiéu hon
mot nhom khac, duge hiéu rang cac nhom ndy c6 thé ndm trén cung mot nguyén
tir carbon hodc trén cic nguyén tir carbon khac nhau, mién 1a tao thanh cAu trac
6n dinh.

Nhu duoc sir dung trong sang ché nay, thuat ngit “c6 thé dugc thé” chi viéc
thay thé tir mot dén sau nguyén tir hydro trong cau tric cho trude bang nhom thé
duoc chi dinh, bao gébm nhung khong gidi han & cac nhom thé: hydroxyl,
hydroxyalkyl, alkoxy, halogen, alkyl, nitro, silyl, acyl, acyloxy, aryl, cycloalkyl,
heterocyclyl, amino, aminoalkyl, cyano, haloalkyl, haloalkoxy, -OCO-CH,-O-
alkyl, -OP(0)(O-alkyl), hoic —CH,-OP(0)(O-alkyl),. Uu tién hon, “cé thé dugc
thé” chi viéc thay thé tir mot dén bdn nguyén tir hydro trong cau tric cho trudc
bang cac nhoém thé ké trén. Uu tién hon nita, tir mot dén ba nguyén tir hydro duoc
thay thé bang cac nhom thé da dé cap. Puogc hiéu rang nhoém thé nay c6 thé tiép
tuc dugc thé thém.

Thuat ngit “alkyl” dugc sit dung trong sang ché nay dé chi nhém
hydrocarbon, don chtrc, co6 thé 1a mach th'fmg hodac mach nhanh. Vi du, nhom
alkyl c6 thé c6 tir 1 dén 10 nguyén tir cacbon, hodc tir 1 dén 8 nguyén tir cacbon,
hodc tir 1 dén 6 nguyén tir cacbon, hoac tu 1 dén 4 nguyén tu cacbon. Cac vi du
vé nhom alkyl bao gom: methyl (Me, -CHs), ethyl (Et, -CH,CH3), 1-propyl (n-Pr,
n-propyl, -CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3),), 1-butyl (n-Bu, n-
butyl, -CH,CH,CH,CH3), 2-methyl-1-propyl (i-Bu, i-butyl, -CH,CH(CH3),), 2-
butyl (s-Bu, s-butyl, -CH(CH3)CH,CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -
C(CH3)3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CHs), 2-pentyl (-
CH(CH3)CH,CH,CH3), 3-pentyl (-CH(CH:CHs),), 2-methyl-2-butyl (-
C(CHj3),CH,CH3), 3-methyl-2-butyl (-CH(CH3)CH(CHs3),), 3-methyl-1-butyl (-
CH,CH,CH(CHs3),;), 2-methyl-1-butyl (-CH,CH(CH3;)CH,CH3), 1-hexyl (-
CH,CH,CH,CH,CH,CH3), 2-hexyl (-CH(CH3;)CH,CH,CH,CH3), 3-hexyl (-



CH(CH,CH3)(CH,CH,CH3)), 2-methyl-2-pentyl (-C(CH3)2CH2CH,CH3), 3-
methyl-2-pentyl (-CH(CH3)CH(CH3)CH,CH3), 4-methyl-2-pentyl (-
CH(CH;3)CH,CH(CHj3),), 3-methyl-3-pentyl (-C(CH3)(CH,CHj3),), 2-methyl-3-
pentyl (-CH(CH,CH3)CH(CH3),), 2,3-dimethyl-2-butyl (-C(CHs),CH(CHj3),),
3,3-dimethyl-2-butyl (-CH(CH3)C(CHj3)3), va octyl (-(CH,)7CHj3), nhung khong
gid1 han & cac vi du trén.

Hon nira, thuat ngir “alkyl” con chi cac nhom aliphatic no, bao gdm cac
nhom alkyl mach théng, alkyl mach nhanh, nhom cycloalkyl (alicyclic), nhom
cycloalkyl ¢ thé alkyl, va nhom alkyl c6 thé cycloalkyl. Trong cac cach thuc
hién uu tién, nhém alkyl mach thang hodc mach nhanh c6 téi da 30 nguyén tir
cacbon trong chudi chinh (vi du, tir I dén 30 nguyén tir cacbon d6i voi mach
thang, tir 3 dén 30 nguyén tir cacbon ddi véi mach nhanh), va uu tién hon 1a 20
nguyén tir cacbon hodc it hon. Trong mot s6 cach thuc hién, alkyl khong duoc
thé, trir khi ¢6 quy dinh khac. Tuy nhién, néu khéng c6 quy dinh khéc, thuit ngir
“alkyl” dugc stir dung trong toan bo ph?m mo ta, vi du va cac yéu cau béo ho duoc
hiéu bao gom ca nhom alkyl khong thé va nhom alkyl co thé, trong d6 nhom thé
c6 thé thay thé mot hodc nhiéu nguyén tir hydro trén mot hodc nhiéu nguyén tir
cacbon ctia chudi hydrocarbon, bao gdm ca cidc nhém haloalkyl nhu
trifluoromethyl va 2,2,2-trifluoroethyl, v.v.

Thuat ngit “alkenyl” dwgc st dung trong sang ché nay dé chi gdc
hydrocarbon don chitrc, c6 thé 1a mach thﬁng hodc mach nhanh, chtra it nhat mot
lién két ddi carbon-carbon. Vi du, nhom alkenyl ¢ thé bao gdm tir 2 ¢én 8 nguyén
tir cacbon (ky hiéu Ca.g alkenyl), hodc tir 2 dén 6 nguyén tir cacbon (Ca.¢ alkenyl),
hoic tir 2 dén 4 nguyén tir cacbon (Cy.4 alkenyl). Vi du vé nhom alkenyl bao gdm
ethylene hoac vinyl (-CH=CH,), allyl (-CH,CH=CH,), 5-hexenyl (-
CH,CH,CH,CH,CH=CH;), va 3-hexenyl (-CH,CH,CH=CHCH,CH,), nhung
khong gidi han & cac vi du trén. Trong toan bd phan mé ta nay, mot nguyén tir

hydro ¢ dau mut ctia nhom alkenyl c6 thé bi bo qua dé két ndi véi nhom lién két



tiép theo. Trong mot s cach thuc hién, alkenyl khong duogc thé, trir khi co quy
dinh khac.

Thuat ngit “alkylene” dugc sir dung trong sang ché nay dé chi nhom
hydrocarbon no, hai churc (divalent), mach théng hodc mach nhanh, c6 tir 1 dén 6
nguyén tir cacbon (Cy6). Vi du, nhom alkylene ¢ thé co tir 1 dén 4 nguyén tir
cacbon (C1.4). Cac vi du bao gdm nhung khong gidi han & methylene, ethylene,
trimethylene (propylene), va tetramethylene (n-butylene).

Thuat ngit “alkynyl” duoc st dung trong sang ché nay dé chi goc
hydrocarbon don chirc, mach théng hodc mach nhanh, c6 it nhat mot lién két ba
carbon-carbon. Vi du, nhom alkynyl c6 thé bao gdm tir 2 dén 8 nguyén tir cacbon
(Crsalkynyl), hodc 2 dén 6 nguyén tir cacbon (Ca. alkynyl), hodc 2 dén 4 nguyén
tir cacbon (Ca4 alkynyl). Vi du vé nhom alkynyl bao gom acetylenyl (-C=CH),
propargyl (-CH,C=CH), va -CH,-C=C-CHj3, nhung khong giéi han & cac vi du
trén. Trong mot s6 cach thyc hién, alkynyl khong duoc thé, trir khi c6 quy dinh
khac.

Thuat nglr “acyl” 1a thudt nglr dugc cong nhan trong nganh va chi nhom co
cong thirc tong quat hydrocarbylC(O)-, uu tién 1a alkylC(O)-.

Thuat nglr “acylamino™ la thuat nglt dugc cong nhan trong nganh va chi
nhém amino duoc thé bang nhom acyl, c6 thé duge biéu dién vi dy boi cong thic
hydrocarbylC(O)NH-.

Thuat ngir “acyloxy” 1a thuat nglr dugc cong nhan trong nganh va chi nhém
c6 cong thire tong quat hydrocarbylC(O)O-, wu tién 1 alkylC(O)O-.

Thuét ngir “alkoxy” chi nhém alkyl cé gdn mot nguyén tir oxy. Vi du dién
hinh vé nhom alkoxy bao gdm methoxy, ethoxy, propoxy, tert-butoxy va céac
nhom tuong tu.

Thuét ngit “alkoxyalkyl” chi nhom alkyl dugc thé bang nhom alkoxy va c6
thé dugc bicu dién bang cong thire tong quat alkyl-O-alkyl.

Thuat ngit “alkyl” chi cac nhom aliphatic no, bao gdm nhom alkyl mach

thang, nhom alkyl mach nhanh, nhém cycloalkyl (alicyclic), nhom cycloalkyl



duoc thé boi alkyl, va nhém alkyl duge thé boi cycloalkyl. Trong cac cach thuc
hién wu tién, nhom alkyl mach thang hodc mach nhanh cé chudi chinh gdm 30
nguyén tir cacbon hodc it hon (vi du, C1-30 cho mach théng, C3-30 cho mach
nhanh), va uu tién hon nira 1a 20 nguyén tir cacbon hodc it hon.

Hon nita, thuat ngir “alkyl” duoc st dung xuyén sudt trong ban mé ta, cac
vi du va cac yéu cau bao ho duge hiéu bao gdbm ca nhom alkyl khong thé va nhom
alkyl c6 thé, trong d6 nhom alkyl c6 thé chi cac phan tir alkyl ma tai 6 mot hozc
nhiéu nguyén tir hydro trén cacbon ctia chudi hydrocarbon bi thay thé bang nhom
thé khac, bao gdom cac nhém haloalkyl nhu trifluoromethyl va 2.,2.2-
trifluoroethyl, v.v.

Thuat ngir “Cy.,” hodc “Cy-C,”, khi dugc sir dung cung véi mot nhom hoa
hoc nhu acyl, acyloxy, alkyl, alkenyl, alkynyl hodc alkoxy, nham chi cdc nhoém
chtra tir x dén y nguyén tir cacbon trong chudi. Vi du, Coalkyl biéu thi hydro khi
nhom & vi tri dau muat, hodc mot lién két néu nhom & vi tri bén trong chudi. Mot
nhom Calkyl, vi dy, chtra tir mot dén sau nguyén tir cacbon trong chudi.

Viéc gﬁn hau t6 “ene” vao mot nhom biéu thi nhém d6 1a mot nhom
divalent, vi du: alkylene 1a nhém divalent cta alkyl, alkenylene la nhom divalent
cua alkenyl, alkynylene 1a nhom divalent cua alkynyl, heteroalkylene 1a nhom
divalent cua heteroalkyl, heteroalkenylene 1a nhom divalent cua heteroalkenyl,
heteroalkynylene 1la nhom divalent cua heteroalkynyl, carbocyclylene la nhom
divalent cua carbocyclyl, heterocyclylene 1a nhom divalent cua heterocyclyl,
arylene la nhém divalent cua aryl, va heteroarylene 1la nhom divalent cua
heteroaryl.

Thuat ngtr “alkylamino”, nhu dugc sit dung & day, chi nhém amino duoc
thay thé boi it nhat mot nhom alkyl.

Thuat ngtr “alkylthio”, nhu dugc st dung ¢ day, chi nhém thiol dugc thay

thé boi mot nhom alkyl va c6 thé duoc biéu thi boi cong thic tong quat alkylS-.

Thuat nglr “amido”, nhu dugc stir dung & day, chi mot nhom
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Trong d6 R? va R mdi cai doc 14p dai dién cho mot nguyén tir hydro hodc nhém
hydrocarbyl, hodc R? va R cling véi nguyén tir nito (N) ma ching lién két tao
thanh mot vong di vong (heterocycle) cé tir 4 dén 8 nguyén tir trong cau tric vong.

Cac thuat nglr “amine” va “amino” 1a nhitng thuat ngir da dugc cong nhan
trong nganh va chi ca amine khong thay thé va amine c6 thay thé cling nhu céac

muodi cua chung, vi dy, mot nhom co6 thé dugc bi€u thi bang

RO R?
E_N' hoac g_[{r_Rm
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Trong d6 R®, R va R'°’ mdi cai doc 1ap dai dién cho mot nguyén tir hydro
hodc mot nhém hydrocarbyl, hodc R? va R' cung véi nguyén tir nito (N) ma
chung lién két tao thanh mot vong di vong (heterocycle) co tir 4 dén 8 nguyén tir
trong cau triic vong.

Thuat nglr “aminoalkyl”, dugc sir dung & day, chi mot nhom alkyl dugc
thay thé bang mot nhém amino.

Thuat ngtr “aralkyl” hodc “arylalkyl”, dugc str dung & day, chi mot nhém
alkyl dugc thay thé bang mot nhom aryl.

Thuat ngit “aryl” duoc str dung ¢ day bao gdm cac nhém thom don vong,
c6 thé duogc thay thé hodc khong, trong d6 mdi nguyén tir cia vong 13 nguyén tir
cacbon. Uu tién 14 vong c6 tir 5 dén 7 nguyén tir, va wu tién hon 14 vong 6 nguyén
tir. Thuat ngit “aryl” cling bao gdm cac hé vong da vong c6 hai hodc nhiéu vong
lién két, trong d6 hai hodc nhiéu nguyén tir cacbon 1a chung cho hai vong ké nhau,
trong do it nhat mot trong cac vong 1a vong thom, vi du, cac vong kém theo ¢
thé 1a cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl va/hoic
heterocyclyl. Cac nhom aryl bao gom benzen, naphtalen, phenantren, phenol,

anilin va tuong tu.



Thuat ngit “carbamate” 1a thuat ngir da dugc cong nhan trong nganh va chi
mot nhom
O O
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Trong d6 R° va R mdi cai doc lap dai dién cho hydro hoic mot nhom
hydrocarby]l.

Thuat ngtr “carbocyclylalkyl”, dugc st dung & day, chi mdt nhom alkyl
duoc thay thé bang mot nhoém carbocycle.

Thuat ngir “carbocycle” bao gdm céc vong don (monocyclic) ¢ tir 5 dén
7 nguyén tir va cac vong kép (bicyclic) ¢ tir 8 dén 12 nguyén tir. Mdi vong cla
mot carbocycle kép c6 thé 1a vong bio hoa (saturated), khong bio hoa
(unsaturated) hodc vong thom (aromatic). Carbocycle bao gdm céc phan tir vong
kép trong d6 mot, hai hodc ba hodc nhiéu nguyén tir duoc chia sé giita hai vong.
Thuat ngit “fused carbocycle” (carbocycle hop nhat) chi mot carbocycle vong kép
ma trong d6 mdi vong chia sé hai nguyén tir lién ké vdi vong kia. Mdi vong clia
mot carbocycle hop nhat co thé 1a vong bao hoa, khong bao hoa hodc thom. Trong
cac vi du minh hoa, mdt vong thom, vi du nhu phenyl, co thé dugc hop nhat véi
mot vong bao hoa hodc khong bao hoa, vi du nhu cyclohexane, cyclopentane hodc
cyclohexene. Bat ky su két hop nao gitta cac vong bio hoa, khong bdo hoa va
thom trong cac vong kép, mién 1 thoa man hoa tri, déu dugce bao gdm trong dinh
nghia vé carbocyclic. Cac vi du vé “carbocycle” bao gém cyclopentane,
cyclohexane, bicyclo[2.2.1]heptane, 1,5-cyclooctadiene, 1,2,3,4-
tetrahydronaphthalene, bicyclo[4.2.0]oct-3-ene, naphtalen va adamantane. Cac vi
du vé carbocycle hop nhat bao gém decalin, naphtalen, 1,2,3,4-
tetrahydronaphthalene, bicyclo[4.2.0]octane, 4,5,6,7-tetrahydro-1H-indene va
bicyclo[4.1.0Thept-3-ene. “Carbocycle” ¢ thé duoc thay thé & mot hodc nhiéu vi

tri ¢c6 kha nang mang nguyén tir hydro.



Thuat ngit “cycloalkyl” bao gém cac ciu triic vong don khong thom, co
thé di duoc thay thé hodc chua thay thé, uu tién cac vong co tir 4 dén 8 nguyén
tir, va rru tién hon nita 1a cac vong co tir 4 dén 6 nguyén tir. Thuat ngir “cycloalkyl”
cling bao gdm céac hé thdng vong da vong (polycyclic) c6 hai hodc nhiéu vong
trong d6 hai hodc nhiéu nguyén tir cacbon chung giita hai vong ké nhau, trong d6
it nhat mot trong cac vong 1a cycloalkyl va nhom thé (vi du nhu R'%°) duoc gin
vao vong cycloalkyl do; vi dy, cac vong khac c6 thé 1a cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl, heteroaryl va/hodc heterocyclyl. Cac nhoém heteroaryl bao
gém, vi du, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, pyrazole,
pyridine, pyrazine, pyridazine, pyrimidine, benzodioxane, tetrahydroquinoline,
va cac nhom tuong tu. Cac vi du khong gidi han cia cycloalkyl monocyclic bao
gém cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-
enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl va
1-cyclohex-3-enyl.

Thuat ngir “este”, duoc sir dung trong sang ché nay, chi nhém -C(O)OR®
trong do6 R°® dai di¢n cho mgt nhém hydrocarbyl.

Thuét ngir “ether” dugc st dung trong sang ché ndy chi nhom hydrocarbyl
lién két qua nguyén tir oxy véi mot nhom hydrocarbyl khac. Do d6, mot nhom
thé ether cia nhom hydrocarbyl c6 thé 1a hydrocarbyl-O-. Ether c6 thé 1a d6i xtmg
hodc khong ddi xtmg. Vi du vé ether bao gém, nhung khong gi6i han, nhom
heterocycle-O-heterocycle va aryl-O-heterocycle. Ether ciing bao gdm cac nhom
“alkoxyalkyl”, c6 thé duogc biéu dién boi cong thic chung alkyl-O-alkyl.

Thuat ngit “halo” va “halogen” nhu dugc stir dung ¢ day c6 nghia la halogen
va bao gom clo, flo, brom va i6t.

Céc thuat ngtt “heteroarylalkyl”, “hetaralkyl” va “heteroaralkyl” dugc str
dung trong sang ché nay chi nhom alkyl dugc thay thé biang nhom hetaryl.

Thuat ngit “heteroaryl” dugc st dung trong sang ché nay chi mot vong
thom don c6 it nhat mot nguyén tir khong phai carbon trong vong, trong do

nguyén tir ndy co thé 1a oxy, nito hodc luu huynh, va “heteroaryl” ciing c6 thé bao



gdém hé vong da hop c6 it nhat mot vong thom nhu vay. Hé vong da hop s& dugc
mo ta chi tiét hon sau. Do d6, “heteroaryl” c6 thé bao gém vong thom don cd
khoang tir 1 dén 6 nguyén tir carbon va khoang 1 dén 4 nguyén tir di vong dugc
chon tir oxy, nito va luu huynh. Nguyén tir luu huynh va nito cling ¢6 thé ton tai
du6i dang oxy hoa, mién 13 vong van giit tinh thom. Vi du vé cac hé vong
heteroaryl bao gdm, nhung khong gidi han, pyridyl, pyrimidinyl, oxazolyl hozc
furyl. Trong mot s6 trudng hop, “heteroaryl” bao gdm hé vong da hop (vi du nhu
hé vong gém 2, 3 hoic 4 vong), va nhom heteroaryl nhu da dinh nghia & trén ¢
thé tao thanh hé vong da hop béng cach ngung tu vai it nhat mot vong duoc chon
tir heteroaryl (dung dé tao vi du nhu 1,8-naphthyridinyl), heterocycle (dung dé
tao vi du nhu 1,2,3,4-tetrahydro-1,8-naphthyridinyl), carbocycle (dung dé tao vi
du nhu 5.6,7,8-tetrahydroquinolyl), va aryl (dung dé tao vi du nhu indazolyl). Do
d6, mot heteroaryl (vong thom don hodc hé vong da hop) c6 thé co khoang 1-20
nguyén tur carbon va khoang 1-6 nguyén tir di vong trong vong heteroaryl. Cac
hé vong da hop nay co6 thé co phan carbocycle hoic heterocycle dugc thay thé
bﬁng mdt hodc nhiéu nhom oxo (vidu 1, 2, 3 hoac 4 nhom oxo). Cac vong trong
hé vong da hop co thé duge ndi v6i nhau thong qua lién két hop vong (fusion),
lién két spiro hodc lién két chéo mién sao thoa man yéu cau vé hoa tri. Cac vong
riéng 1é trong hé vong da hop co6 thé ndi véi nhau theo bat ky thir ty nao. Piém
gin két ctia heteroaryl hoic hé vong da hop heteroaryl c6 thé 1a bat ky nguyén tur
thich hop nao trong heteroaryl hoic hé vong da hop d6, bao gdm nguyén tir carbon
hodc nguyén tir di vong (vi du nhu nito). Khi dé cap dén heteroaryl c6 pham vi
nguyén ttr cu thé (vi du heteroaryl (c6 tir 5 dén 10 nguyén tir cacbon), pham vi
nguyén tir nay duoc hiéu 13 lién quan dén tong s6 nguyén tir trong vong heteroaryl,
bao gdm ca nguyén tir carbon va nguyén tir di vong. Vi du, heteroaryl c¢6 5 nguyén
tir cacbon c6 thé bao goém thiazolyl, va heteroaryl c6 10 nguyén tir cacbon c6 thé
bao gdm quinolinyl. Vi du vé cac nhém heteroaryl bao gdm pyridyl, pyrrolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, furyl, oxadiazolyl, thiadiazolyl, quinolyl,



isoquinolyl, benzothiazolyl, benzoxazolyl, indazolyl, quinoxalyl, quinazolyl,
5,6,7,8-tetrahydroisoquinolinyl, benzofuranyl, benzimidazolyl, thianaphthenyl,
pyrrolo[2,3-b]pyridinyl, quinazolinyl-4(3H)-one, triazolyl, 4,5,6,7-tetrahydro-
1H-indazole, va  3b,4,4a,5-tetrahydro-1H-cyclopropa|3,4]cyclopenta[1,2-
c]pyrazole, va khong gidi han trong sd nay.

Thuat ngit “heterocyclyl” hodc “heterocycle” dugce str dung trong sang ché
nay chi mot hop chat khong thom c6 vong don bio hoa hoic vong khong bio hoa
mot phan, hoic hé théng vong da khong thom trong dé ¢6 it nhat mot nguyén tir
di vong (tirc 1a it nhat mot nguyén tir trong vong duoc chon tir oxy, nito va luu
huynh). Trir khi duoc quy dinh khac, cdc nhom heterocyclyl thudng cé tir 5 dén
khoang 20 nguyén tir vong, chang han tir 3 dén 12 nguyén tir vong, hoic tir 5 dén
10 nguyén tir vong. Do d6, thuat ngir nay bao gom vong don bao hoa hoic khong
bao hoa mot phén (vi du: vong 3, 4, 5, 6 hodc 7 nguyén tur), trong d6 c6 khoang
1 dén 6 nguyén tir carbon vong va khoang 1 dén 3 nguyén tir di vong duge chon
tir oxy, nito va luu huynh trong vong. Cac vong trong hé vong da hop c6 thé dugc
nbi véi nhau qua cac lién két hop vong (fusion), lién két spiro hodc lién két chéo
mién 13 cac yéu cau vé hoa tri dugc thoa min. Vi du vé cac heterocycle bao gdm
azetidine, aziridine, imidazolidine, morpholine, oxirane (epoxide), oxetane,
piperazine, piperidine, pyrazolidine, pyrrolidine, pyrrolidinone, tetrahydrofuran,
tetrahydrothiophene, dihydropyridine, tetrahydropyridine, quinuclidine, N-
bromopyrrolidine, N-chloropiperidine, va cac vi du tuong tu.

Thuat ngit “hydrocarbyl” dugc sir dung trong sang ché nay chi mot nhom
lién két qua nguyén tir carbon khong mang nhém thé =O hodc =S, thudng c6 it
nhat mot lién két carbon-hydro va c6 phan khung chinh 13 carbon, nhung ciing ¢
thé bao gdm nguyén tir di vong. Vi dy, cac nhém nhu methyl, ethoxyethyl, 2-
pyridyl, tham chi trifluoromethyl déu duoc coi 13 hydrocarbyl theo dinh nghia
nay. Tuy nhién, cic nhom thé nhu acetyl (c6 nhém =O gin vao nguyén tir carbon
lién két) va ethoxy (lién két qua nguyén tir oxy, khong phai carbon) thi khong
duge coi 1a hydrocarbyl. Nhém hydrocarbyl bao gdm, nhung khong gidi han,



aryl, heteroaryl, carbocycle, heterocycle, alkyl, alkenyl, alkynyl va céc t6 hop cia
chung.

Thuat ngit “hydroxyalkyl” duoc sir dung trong sang ché nay chi nhém alkyl
dugc thay thé bai nhém hydroxyl (-OH).

Thuat ngit “lower” khi dugc str dung két hop v6i mot nhoém héa hoc, chang
han nhu acyl, acyloxy, alkyl, alkenyl, alkynyl hoic alkoxy, dugc hiéu 13 bao gdm
cac nhom c6 muoi nguyén tir hodc it hon trong nhom thé, vu tién 1a sdu nguyén
tu hodc it hon. Vi du, “lower alkyl” chi nhom alkyl chira mudi nguyén tir carbon
hodc it hon, uu tién 1a sdu nguyén tir carbon hodc it hon. Trong mot sb truong
hop cu thé, cac nhom thé acyl, acyloxy, alkyl, alkenyl, alkynyl hodc alkoxy dugc
dinh nghia ¢ day tuong tng la lower acyl, lower acyloxy, lower alkyl, lower
alkenyl, lower alkynyl hodc lower alkoxy, du chiing xuét hién riéng 1& hoac két
hop véi cac nhom thé khéc, vi du nhu trong cac nhém hydroxyalkyl va aralkyl
(trong truong hop ndy, cac nguyén tir trong nhom aryl khong duoc tinh khi dém
s6 nguyén ttr carbon trong nhom alkyl thé).

Céc thuat ngit “polycyclyl”, “polycycle” va “polycyclic” dung dé chi hai
hozc nhiéu vong (vi du: cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl
va/hodc heterocyclyl) trong d6 hai hodc nhiéu nguyén tir chung cho hai vong ké
nhau, tirc 1a cac vong duoc “hop vong” (fused rings). Mdi vong trong polycycle
c¢6 thé c6 hodc khong c¢6 nhoém thé. Trong mot s6 trudng hop, mdi vong trong
polycycle chtra tir 3 dén 10 nguyén tt, vu tién tir 5 dén 7 nguyén tir.

Thuat ngir “sulfate” dugc hiéu trong nganh va chi nhém —OSO3H, hoic
mudi duge phém chép nhan duoc cua no.

Thuét nglt “sulfonamido” cling 1a thuat nglr dugc cong nhan trong nganh
va chi nhom duogc biéu dién boi cong thirc tong quat (ban chua cung cip phan

cong thirc tong quat nén chua dich phan nay dugc).

9 R1 0 O\\ /R1 0
§—§—N\ hodc g_NfS\\o
o R° ‘

RQ



trong d6, R® va R'" mdi cai doc 1ap dai dién cho nguyén tir hydro hodc nhom
hydrocarby]l.

Thuat ngit “sulfoxide” dugc cong nhan trong nganh va chi nhém —S(O)-.

Thuat ngt “sulfonate” dugc cong nhin trong nganh va chi nhém SO3H,
hodc mudi duoc phém chép nhan duoc cia no.

Thuéat ngit “sulfone” dugc cong nhan trong nganh va chi nhoém —S(O).-.

Thuét ngir “thay thé” chi cac nhom chirc ¢6 cac nhom thé thay thé nguyén
tir hydro trén mot hodc nhiéu nguyén tir carbon ciia khung chinh. Hiéu rang “thay
thé” hay “thay thé bang” bao ham diéu kién ngam dinh rang su thay thé d6 phai
tuan thu hoa tri cho phép ctia nguyén tir duoc thay thé va nhom thé, va su thay
thé phai tao ra hop chét 6n dinh, vi du khong tu chuyén hoa nhu tai sép xép, tao
vong, loai bo, v.v. O ddy, thuat ngit “thay thé” dugc hiéu bao gém tat ca cac nhém
thé cho phép trong hop chat hiru co. Trong pham vi rong, cac nhom thé cho phép
bao gém cac nhom mach hd hodc mach vong, phan nhanh hoic khong phan
nhanh, carbocyclic hodc heterocyclic, thom hodc khong thom. Cac nhom thé nay
c6 thé 1a mot hodc nhiéu nhom, cing loai hodc khac loai, tiy theo hop chat hitu
co phi hop. Trong phan md ta ndy, cic nguyén tir di nguyén (nhu nito) cé thé co
nhom hydro va/hoic cac nhoém thé hiru co duge mé ta & day phi hop voi héa tri
ctia chung. Nhom thé c6 thé bao gom bat ky nhom thé nao dugc mod ta ¢ day, vi
du nhu halogen, hydroxyl, carbonyl (nhu carboxyl, alkoxycarbonyl, formyl, hodc
acyl), thiocarbonyl (nhu thioeste, thioacetate, hoac thioformate), alkoxyl,
phosphoryl, phosphate, phosphonate, phosphinate, amino, amido, amidine,
imine, cyano, nitro, azido, sulthydryl, alkylthio, sulfate, sulfonate, sulfamoyl,
sulfonamido, sulfonyl, heterocyclyl, aralkyl, hodac nhom thom hoac
heteroaromatic. Ngoai ra, nhirng ngudi ¢6 chuyén mén sé& hiéu rang cac nhém thé
trén chudi hydrocarbon ciing c6 thé dugc thay thé thém néu thich hop.

Thuat ngit “thioalkyl”, theo cach dung & day, chi nhom alkyl dugc thé bang

nhom thiol.



Thuét ngir “thioeste”, theo cach dung & day, chi nhom -C(O)SR?® hodc —
SC(O)R?, trong d6 R’ dai dién cho nhom hydrocarbyl.

Thuat ngit “thioether”, theo cach dung ¢ day, tuong duong vai ether, nhung
nguyén tir oxy duogc thay bang nguyén tir luu huynh.

Thuat ngit “urea” duoc céng nhan trong nganh va co thé duoc biéu dién
bang cong thic tong quat
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Trong do6, R’ va R'% doc 1ap dai dién cho nguyén tir hydro hodc mot nhom
hydrocarbyl.

Thuat ngir “azido” dugc cong nhan trong nganh va c6 thé dugc biéu dién
bang cong thirc tong quat

P

N3

Thuat ngit “hydrazido” dugc cong nhan trong nganh va co thé dugc biéu
dién bang cong thirc tong quat:
o} 312 O alkyl
oyt oy
R (vi du mot nhom lién keét H ),
Trong do, R11 va R12 doc 1ap dai dién cho nguyén tir hydro hodc mdt nhém
hydrocarbyl.
Thuat ngit “guanidino” dugc cong nhan trong nganh va co thé dugc bicu
dién bang cong thirc tong quat
R™3 F|{14
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Trong d6, R va R doc 1ap dai dién cho nguyén tir hydro hoic mdt nhom
hydrocarby]l.

Thuét ngit “DBCO” duoc sir dung trong sang ché nay dung dé chi mot
nhom dibenzocyclooctyne c6 thé dugc thay thé , vi du nhu cau tric sau:



Thuat ngit “diéu hoa (modulate)” nhu duogc st dung trong sang ché nay
bao gdm ca viéc tc ché hodc kim him mot chirc nang hay hoat dong (chang han
nhu sy tang sinh té bao), cling nhu viée ting cudng mot chirc nang hay hoat dong
do.

Cum tur “dugc dugc ly ché\p nhan” 1a mdt thuat nglr da dugc cong nhan
trong linh vic chuyén mon. Trong mot sé phuwong dién, thuat ngit nay bao gdm
cac ché phém, t4 duoc, chat bo tro, polyme va cac vat liéu va’/hodc dang bao ché
khac ma theo nhan dinh y khoa hop 1y, 1a phu hop dé tiép xic véi mo ciia ngudi
hodac dong vat ma khong gay doc tinh qua muec, kich tng, phan ting di ing hay
cac van dé hodc bién chimg khac, twong xtmg véi ty 18 loi ich/rti ro hop 1y.

“Mubi duoc duoc 1y chap nhan” hay “mudi” dugc sir dung trong sang ché
nay dé chi mot loai mudi tao bdi phan img vai axit hoac base, thich hgp hoac
tuong thich dé di€u tri cho bénh nhan.

Thuat ngir “mubi axit bo sung duge dugc 1y chdp nhan” nhu duge sit dung
& day co nghia 13 bat ky mudi khong doc hai nao, hitu co hodc vo co, ciia cac hop
chét base dugc biéu dién theo Cong thac 1. M6t s6 axit vO co tiéu biéu c6 thé tao
thanh cac mudi phu hop bao gdm axit hydrochloric, hydrobromic, sulfuric va
phosphoric, ciing nhu cac mudi kim loai nhu natri monohydrogen orthophosphat
va kali hydrosulfat. Cac axit hitu co tiéu biéu c6 thé tao thanh mudi phu hop bao
gdm céc axit mono-, di- va tri-carboxylic nhu glycolic, lactic, pyruvic, malonic,
succinic, glutaric, fumaric, malic, tartaric, citric, ascorbic, maleic, benzoic,
phenylacetic, cinnamic va salicylic, cling nhu céc axit sulfonic nhu p-
toluenesulfonic va methanesulfonic. C6 thé tao thanh mudi mono- hodc di-axit,
va cac mudi nay co thé ton tai dudi dang ngdm nudc, cd dung méi hodc gan nhu
khan. Nhin chung, mubi axit bd sung ctia cac hop chit theo Cong thirc I c6 d6 tan
t6t hon trong nudc va cac dung moi hitu co wa nude khac, déng thoi thudng co
diém nong chay cao hon so véi dang base tu do. Viéc lua chon mudi thich hop s€
duoc ngudi co chuyén mon trong linh vuc nay hiéu rd. Ngoai ra, cac mudi khong
duoc duoc ly chép nhan, vi du nhu oxalat, cling c6 thé dugc st dung, chéng han
trong viéc phan 1ap cac hop chat theo Cong thirc I trong phong thi nghiém hoic
dé chuyén d6i vé sau sang dang mudi axit bd sung duoc duoc 1y chap nhan.

Thuat ngit “mudi base bo sung duoc duge Iy chap nhan (pharmaceutically
acceptable basic addition salt)” nhu duogc sir dung & ddy co nghia 1a bat ky mubi
base bo sung nao, hitu co hodc vo co, khong doc hai, ciia bat ky hgp chat axit nao



duoc biéu dién theo Cong thirc I hodc bat ky trung gian nao cia ching. Mot sd
base vO co tiéu biéu c6 thé tao thanh mudi phu hop bao gém hydroxide cia
lithium, natri, kali, canxi, magi€ hodac bari. Mgt s6 base hitu co tiéu biéu tao thanh
mudi phtt hop bao gdm céc amin hitu co mach hd, mach vong no hodc vong thom
nhu methylamin, trimethylamin va picolin hodc amoniac. Viéc lua chon mubi
thich hop s€ do ngudi c6 chuyén moén trong linh vuc xac dinh.

Nhiéu hop chét co ich trong cic phuong phap va ché pham dugc mé ta
trong sang ché nay c6 it nhat mot trung tim bt ddi (stereogenic center) trong cau
tric cta chung. Trung tim bat d6i ndy co thé ton tai dudi dang cdu hinh R hoic
S, ky hiéu R va S dugc sir dung tuong (mg véi cac quy tic mé ta trong tai liéu
Pure Appl. Chem. (1976), 45, trang 11-30. Sang ché ndy bao ham tit ca cic dang
ddng phan 1ap thé, bao gém ca dong phan ddi hinh (enantiomer) va dong phan
khac hinh (diastereomer) ctia cac hop chat, mudi ciia chung hodc hén hop cac
dang nay (bao gébm moi hdn hop c6 thé co ciia cac dong phan 1ap thé). Xem, vi
du, WO 01/062726.

Hon nita, mot s hop chat chira nhom alkenyl c¢6 thé ton tai dudi dang dong
phan Z (zusammen — cuing phia) hoic E (entgegen — d6i phia). Trong moi truong
hop, sang ché nay bao gém ca hdn hop va cac dong phan riéng biét cia chung.

Cum tr “ta dugc duoc duogc 1y chép nhan” nhu dugc sur dung ¢ day cé
nghia 1a mdt vat li¢u, thanh phén hodc chit dan duoc duge ly chép nhan, chéng
han nhu chat long hodc chét ran lam chat nén, chét pha loang, t4 dugc, dung moi
hoac vat li¢u bao gobi ¢o ich trong viéc bao ché thubc dé st dung trong y hoc hodc
diéu tri.

Thuat nglt “Log cua dd hoa tan”, “LogS” hoac “logS” nhu dugc st dung &
day 1a thuat ngir chuyén nganh dung dé dinh luong d6 hoa tan trong nude ciia mot
hop chat. Po hoa tan trong nudc cia mdt hop chat anh huong dang ké dén dic
tinh hap thu va phan bd cta nd. Do hoa tan thap thuong di kém voi kha nang hap
thu kém. Gia tri LogS 1a logarit (co s6 10) khong don vi ciia d6 hoa tan dugc do
bang mol/lit.

Thuat ngit “nhém c6 thé bi cat” dung dé chi mot nhom hoa hoc 6 thé phan
ly khi chiu tdc dong ctia mdt kich thich, chéng han nhu moéi truong axit, moi
truong base, diéu kién khir, diéu kién oxy hoa, &nh sang, nhiét hodc enzyme, vi
du nhu estease.

Vidu



Sang ché da duoc mo ta mot cach téng quat, s& dé hiéu hon khi tham khao
cac vi du sau day, dugc dua ra chi nham muc dich minh hoa cho mot sd khia canh
va phuong an thyuc hién ctia phat minh nay, chtr khong nhim gii han pham vi
ctia sang ché.

Piéu ché cac hop chat

Vi du Piéu ché 1: Piéu ché hop chit trung gian 2
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Piéu ché hop chat trung gian 1

Sau khi hoa tan axit 1-ethyl-3-methyl-1H-pyrazole-5-carboxylic (8 g, 51,9
mmol) trong dichloromethane (50 mL), oxalyl clorua (4,97 mL, 57,1 mmol) va
N,N-dimethylformamide (0,1 mL) dugc thém vao ¢ 0 °C, va dung dich phan tng
duoc khudy & nhiét d6 phong trong 2 gid. Dung dich phan tng duoc co dic dudi
ap suat giam dé c6 hop chat trung gian 1.

Piéu ché hop chat trung gian 2

Sau khi hoa tan Hop chét trung gian 1 (thd) trong axeton (100 mL), kali
thiocyanate (6,5 g, 67,5 mmol) dugc thém vao ¢ 0 ° C. Sau khi khuéy dung dich
phan g ¢ nhiét do phong trong 30 phut, hexan (100 mL) dugc thém vao va chat
ran d3 hinh thanh duoc loc. Dung dich da loc dugc ¢6 dac dudi ap suét giam va
tinh ché bang sac ky cot dé tao ra Hop chit trung gian 2 (9,7 g, 95%).

"H-NMR (400 MHz, CDCl;), 8 7,78 (d, 1H), 7,41 (s, 1H), 7,38 (d, 1H),
3,88 (s, 3H), 2,57 (s, 3H). EI-MS m/z: [M+H] " 196.00.

Vi du Piéu ché 2: Piéu ché hop chit trung gian 5
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Pi¢u ché hop chat trung gian 3



Dé methyl 4-chloro-3-methoxy-5-nitrobenzoate (15 g, 61,1 mmol), dung
dich amoniac nudc (28 ~ 30% amoniac, 200 mL) dugc thém vao. Dung dich phan
g duogc khudy & 50 ° C trong 6 giod, dé ngudi dén nhiét ¢ phong, sau dé ria
bang nudc, loc va dong kho dé co duoc Hop chat trung gian 3 (9,51 g, 68%).

"H-NMR (400 MHz, CDCl;) & 8,29 (s, 1H), 8,04 (d, 1H), 7,87 (d, 1H),
7,78 (s, 1H), 4,01 (s, 3H).

Pi¢u ché hop chat trung gian 4

Hop chat trung gian 3 (300 mg, 1,30 mmol) dugc thém vao
dichloromethane (9 mL), va sau d6 nhom clorua (1,04 g, 7,81 mmol) dugc thém
vao ¢ 0 ° C. Dung dich phan tmg duoc khudy trong 21 gid & nhiét d6 phong dudi
nito. Dung dich phan tng duoc thém vao nudc da, sau d6 chat ran thu duoc duge
loc va dong kho dé tao ra Hop chét trung gian 4 (223 mg, 79%).

"H-NMR (400 MHz, CDCl;), § 11,73 (s, 1H), 8,21 (s, 1H), 7,92 (s, 1H),
7,80 (s, 1H), 7,66 (s, 1H).

Piéu ché hop chit trung gian 5

Hop chét trung gian 4 (2 g, 9,23 mmol) va cesium cacbonat (3,61 g, 11,08
mmol) dugc thém vao N,N-dimethylformamide (15 mL) & 0 °C du6i nito va sau
do khqu trong 5 phut. Trans-1,4-dibromo-2-butene (5,93 g, 27,70 mmol) duoc
thém vao dung dich phan Gng & nhiét do phong dudi nito va khudy trong 2 gio.
Dung dich thu dugc dugc chiét xuat bang etyl axetat (20 mL x 3) va rira bang
nude cat (15 mL x 2) va nude mudi (15 mL). Cac 16p hiru co két hop dugc 1am
kho trén natri sunfat khan va loc. Dich loc da duoc c6 dic. Sau khi dong dic bang
cach stir dung dichloromethane va hexane, n6 dugc loc va séy kho dé c6 duge Hop
chét trung gian 5 (2,53 g, 78%).

"H-NMR (400 MHz, CDCl3), 5 8.23 (s, 2H), 8.02 (d, J= 1.8 Hz, 2H), 7.84
(d, J=1.8 Hz, 2H), 7.73 (s, 2H), 6.16-5.98 (m, 4H), 5.70 (s, 1H), 4.83 (d, J=3.5
Hz,4H), 4.25 (d,J=5.4 Hz, 1H), 4.20-4.14 (m, 3H). EI-MS m/z: [M+H] "350.98.

Vi du diéu ché 3: Piéu ché hop chit trung gian 9
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Piéu ché hop chit trung gian 6

Sau khi hoa tan 4-chloro-3-methoxy-5-nitro-benzamide (11,4 g, 61,57
mmol) trong etanol (100 mL), Hop chat trung gian 3 (10 g, 43,4 mmol) va N,N-
diisopropylethylamine (14,9 mL, 86,7 mmol) dugc thém vao va khudy & 120 °C
trong 12 gio. Dung dich phan tng dugc cd dac va pha loang vai diethyl ether (40
mL), sau d6 chat rin thu duoc duoc loc va sy kho dé tao ra Hop chat trung gian
6 (12,6 g, 76%).

"H-NMR (400 MHz, DMSO-dy), 6 8.18 (d, 1H), 8.01 (s, 1H), 7.73 (t, 1H),
7.55 (d, 1H), 7.31 (s, 1H), 6.92 (s, 1H), 5.53 (s, 2H), 4.08 (s, 2H), 3.47 (s, 2H),
1.35 (m, 9H).

Pi¢u ché hop chat trung gian 7

Sau khi hoa tan Hop chét trung gian 6 (10 g, 26,28 mmol) trong metanol
(90 mL), dung dich nuéc amoniac (28 ~ 30% amoniac, 90 mL) va natri
hydrosulfit (Na2S204, 45 g, 262,8 mmol) dugc thém tuan ty & 0 °C, va hdn hop
duoc khudy & nhiét d6 phong trong 1 gid 30 phit. Sau khi thém metanol (100
mL) vao dung dich phan g, chét ran thu duoc duoc loc, dung dich loc dugc cod

dic, sau d6 pha lodng vé6i dichloromethane (100 mL) va rira bang nudc cat (50



mL), va 16p hitu co duogc lam kho trén natri sunfat khan. Sau khi loc, né dugc co
dic dudi ap suat giam dé co dugc Hop chit trung gian 7 (6,9 g, 75%).

"H-NMR (400 MHz, DMSO-dy), 6 7.62 (br s, 1H), 6.98 (br s, 1H), 6.92 (t,
1H), 6.87 (d, 1H), 6.79 (d, 1H), 5.57 (q, 2H), 4.67 (br s, 2H), 3.82 (br s, 1H), 3.76
(s, 3H), 3.51 (dd, 4H), 1.37 (s, 9H).

Diéu ché hop chit trung gian 8

Sau khi hoa tan Hop chét trung gian 7 (6,9 g, 19,7 mmol) trong N,N-
dimethylformamide (50 mL), Hop chat trung gian 2 (4,9 g, 25,59 mmol) dugc
thém vao ¢ 0 °C

va khudy ¢ nhiét ¢ phong trong 30 phut. Triethylamine (5,4 mL, 39,38
mmol) va N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide (4,2 g, 27,56
mmol) duoc thém vao ¢ 0 °C va hon hop duoc khudy ¢ nhiét do phong trong 17
gi0. Sau khi ¢6 dac dung dich phan tng, n6é dugc pha loang vai diethyl ether (20
mL) va chét ran thu duoc duogc loc dé co duge Hop chat trung gian 8 (7,7 g, 76%).

'H-NMR (400 MHz, DMSO-ds), 6 12,86 (s, 1H), 8,02 (s, 1H), 7,67 (s,
1H), 7,40 (m, 2H), 6,93 (m, 1H), 6,65 (s, 1H), 5,67 (m, 2H), 4,93 (d, 2H), 4,61
(q, 2H), 3,98 (s, 3H), 3,51 (m, 2H), 2,55 (m, 2H), 2,18 (s, 3H), 1,35 (t, 3H), 1,32
(s, 9H).

Pi¢u ché hop chit trung gian 9

Sau khi hoa tan Hop chat trung gian 8 (7,7 g, 15,05 mmol) trong
dichloromethane (25 mL) va metanol (25 mL), axit clohydric (dung dich4 M 1,4-
dioxane, 27 mL) duoc thém vao va khudy trong 2 gid 30 phtt. Dung dich phan
tmg duogc cb dic, pha loang voi diethyl ether (20 mL), sau d6 chat ran thu duoc
duoc loc dé tao ra Hop chét trung gian 9 (5,6 g, 76%).

"H-NMR (400 MHz, DMSO-d) 5 8,02 (s, 1H), 8,67 (d, 1H), 7,41 (d, 1H),
7,37 (s, 1H), 6,66 (s, 1H), 6,01 (m, 1H), 5,65 (m, 1H), 4,97 (d, 2H), 4,60 (q, 2H),
3,98 (s, 3H), 2,66 (m, 5H), 2,33 (m, 3H), 1,35 (m, 3H). EI-MS m/z: [M+H] "
823.0.

Vi du 1: Piéu ché hop chit trung gian 13
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Pi¢u ché hop chat trung gian 10

Sau khi hoa tan Hop chat trung gian 5 (580 mg, 1,66 mmol) trong N,N-
dimethylformamide (5 mL), morpholine (0,13 mL, 1,01 mmol) va cesium
carbonate (590 mg, 1,81 mmol) dugc thém vao dudi nito. Dung dich phan tmg
duoc khudy & nhiét d6 phong trong 2 gid, pha lodng véi etyl axetat (50 mL), rira
sach bang nudc cat (50 mL x 2) va sdy kho bang natri sunfat khan. Sau khi loc,
hdn hop duoc ¢ dic dudi ap suat giam, pha lodng véi dichloromethane va
hexane, va chét ran thu dugc dugc loc va say kho dé c6 Hop chat trung gian 10
(504 mg, 70%).

"H-NMR (400 MHz, CDCls), 8 7,73-7,66 (m,1H), 6,03-5,84 (m,1H), 4,75
(dd, J=5,0, 1,2 Hz, 1H), 3,75-3,68 (m, 2H), 3,06 (dd, /= 6,0, 1,1 Hz, 1H), 2,46
(t,J=4,7 Hz, 2H). EI-MS m/z: [M+H]" 356.09.

Pi¢u ché hop chat trung gian 11

Sau khi hoa tan Hop chat trung gian 9 (818 mg, 1,68 mmol) va Hop chat
trung gian 10 (300 mg, 0,84 mmol) trong con butyl thong thuong (13 mL), N, N-
diisopropylethylamine (0,74 mL, 4,21 mmol) dugc thém vao & nhiét do phong,



dun néng dén 120 °C va khudy trong 24 gio. Sau khi 1am nguoi dung dich phan
g dén nhiét 46 phong, dung dich phan tmg duoc pha lodng voi dichloromethane
(100 mL) va metanol (20 mL) va rtra sach bang nudc cat (50 mL). Cac 16p hitu
co duoc két hop, séy kho trén natri sunfat khan va loc. Dich loc duogc c6 dac duoi
ap suét giam. Sau khi pha lodng voi diethyl ether, chét ran thu dugc dugc loc va
sdy kho dé co dugc Hop chit trung gian 11 (129 mg, 21%). EI-MS m/z: [M+H]
"731.03.

Pi¢u ché hop chat trung gian 12

Sau khi hoa tan Hop chét trung gian 11 (129 mg, 0,17 mmol) trong rugu
metyl (2 mL) va nude cAt (0,1 mL), dung dich amoniac nudc (28-30% amoniac,
0,17 mL) va natri hydrosulfit (Na2S204, 321 mg, 1,84 mmol) dugc thém vao
dung dich phan ung duéi nito. Sau khi khudy & nhiét do phong trong 1 gio,
metanol (50 mL) dugc thém vao dung dich phan tng, va chét ran thu duoc dugc
loc, va dung dich loc dugc ¢6 dic, sau d6 pha loang voi dichloromethane (100
mL), rira sach bang nudc cat (50 mL), sau d6 1am khé 16p hitu co bang natri sulfat
khan. Sau khi loc, né duge co dic dudi ap suat giam dé co6 duoc Hop chat trung
gian 12 (126 mg, tho). EI-MS m/z: [M+H] *701.08.

Piéu ché hop chit trung gian 13

Sau khi hoa tan Hop chét trung gian 12 (126 mg, 0,18 mmol, thd) trong
N, N-dimethylformamide (2 mL), Hop chét trung gian 2 (39 mg, 0,2 mmol) duoc
hoa tan trong N, N-dimethylformamide (1 mL) duéi nito va thém vao do. Sau khi
khudy ¢ nhiét do phong trong 1 gio, N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (40 mg, 0,21 mmol) va triethylamine (0,04 mL,
0,27 mmol) duoc thém vao va khudy ¢ nhiét do phong trong 16 gio. Vat liéu thu
duoc duoc cd dic dudi 4p suat giam va tinh ché bang HPLC dé tao ra Hop chat
trung gian 13 (5,6 mg, 4%). EI-MS m/z: [M+H] " 862.03.

Vi du 2: Piéu ché hop chat trung gian 18
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Pi¢u ché hop chat trung gian 14

Sau khi hoa tan Hop chat trung gian 5 (265 mg, 0,76 mmol) trong N, N-
dimethylformamide (4 mL), t-butyl piperidin-4-ylcarbamate (167 mg, 0,83 mmol)
va cesium cacbonat (296 mg, 0,91 mmol) dugc thém vao dudi nito. Dung dich
phan tmg duoc khudy & nhiét 6 phong trong 2 gio, pha lodng vdi etyl axetat (50
mL), rira sach bang nudc cat (50 mL x 2) va siy kho bang natri sunfat khan. Sau
khi loc, hdn hop duogc cb dic dudi ap suat giam, pha lodng véi dichloromethane
va hexane, va chat ran thu duoc duge loc va sdy kho dé co hop chat trung gian 14
(248 mg, 70%). EI-MS m/z: [M+H] " 469.06.

Piéu ché hop chat trung gian 15

Sau khi hoa tan Hop chét trung gian 9 (628 mg, 1,3 mmol) va Hop chat
14 (304 mg, 0,65 mmol) trong rwgu butyl binh thuong (5 mL),
diisopropylethylamine (0,56 mL, 3,24 mmol) dugc thém vao & nhiét o phong,
dun nong dén 120 °C va khudy trong 24 gid. Sau khi 1am ngudi dung dich phan

{rmg dén nhiét 46 phong, dung dich phan timg duoc pha lodng voi dichloromethane



(100 mL) va metanol (20 mL) va rira sach bang nuéc cat (50 mL). Dung dich
phan trng dugc lam kho bﬁng natri sulfat khan, loc, c6 dac dudi ap suét giam, pha
loang véi dichloromethane va hexane, chét rin thu duoc duge loc va séiy kho dé
c¢6 hop chat trung gian 15 (124 mg, 23%). EI-MS m/z: [M+H] * 844.02.

Pi¢u ché hop chat trung gian 16

Sau khi hoa tan Hop chat trung gian 15 (124 mg, 0,15 mmol) trong
metanol (4 mL) va nudc cat (0,5 mL), dung dich amoniac nuéc (28 ~ 30%
amoniac, 0,4 mL) va natri hydrosulfit (Na2S204, 218 mg, 2,94 mmol) dugc thém
vao dung dich phan ung dudi nito. Hon hop duoc khudy ¢ nhiét d6 phong trong
1 gi0, pha lodang v41 metanol (50 mL) va loc. Loc duoc c6 dac dudi ap suét giam,
pha lodng véi dichloromethane (100 mL) va metanol (20 mL), va rira bang nudc
cat (50 mL). Vat liéu rtra sach duoc lam kho béng natri sunfat khan va loc. Loc
duoc c6 dic dudi ap suat giam dé c6 duoc Hop chét trung gian 16 (119 mg, thd).
EI-MS m/z: [M+H] " 814.81.

Piéu ché hop chat trung gian 17

Sau khi hoa tan Hop chét trung gian 16 (119 mg, 0,15 mmol, thd) trong
N, N-dimethylformamide (1 mL), Hop chat trung gian 2 (32 mg, 0,16 mmol) duoc
hoa tan trong N, N-dimethylformamide (1 mL) dué6i nito va thém vao do. Sau khi
khudy ¢ nhiét do phong trong 1 gio, N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (35 mg, 0,18 mmol) va triethylamine (0,06 mL,
0,44 mmol) dugc thém vao va khqu ¢ nhiét do phong trong 16 gid. Dung dich
phan tng dugc co dic dudi ap suat giam va tinh ché bang sic ky cot dé tao ra
Hop chat trung gian 17 (36 mg, 25%). EI-MS m/z: [M+H] * 975.15.

Pi¢u ché hop chat trung gian 18

Sau khi hoa tan Hop chét trung gian 17 (36 mg) trong dichloromethane (1
mL), axit trifluoroacetic (1 mL) dugc thém vao & 0 °C dudi nito. Dung dich phéan
g duoc khuay ¢ nhiét do phong trong 2 gid, c6 dic, sau d6 tinh ché bang HPLC
dé tao ra Hop chit trung gian 18 (15,2 mg, 47%). EI-MS m/z: [M+H] * 875.06.

Vi du 3: Piéu ché hop chit trung gian 23
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Picu ché hop chat trung gian 19

Sau khi hoa tan Hop chat trung gian 5 (500 mg, 1,43 mmol) trong N,N-
dimethylformamide (5 mL), t-butyl piperazine-1-carboxylate (320 mg, 1,71
mmol) va cesium carbonate (512 mg, 1,57 mmol) dugc thém vao dudi nito. Dung
dich phan tmg duoc khudy & nhiét 46 phong trong 2 gio, pha lodng véi etyl axetat
(50 mL), rira sach bang nudc cat (50 mL x 2) va sdy kho bang natri sunfat khan.
Dung dich phan ung dugc loc, co dic dudi ap sudt giam, pha lodng véi
dichloromethane va hexane, va chét ran thu dugc duge loc va séy kho dé tao ra
Hop chat trung gian 19 (472 mg, 72%).

"H-NMR (400 MHz, DMSO-dy), 6 8,26 (s, 1H), 8,06 (s, 1H), 7,88 (s, 1H),
7,78 (s, 1H), 5,91-5,83 (m, 2H), 4,84 (d, 1H), 3,29-3,27 (m, 4H), 2,98 (d, 2H),
2,73 (t, 4H), 1,39 (s, 9H). EI-MS m/z: [M+H] " 455.11.

Diéu ché hop chat trung gian 20

Sau khi hoa tan Hop chat trung gian 9 (495 mg, 1,02 mmol) va Hop chat
trung gian 19 (310 mg, 0,68 mmol) trong rugu butyl binh thuong (7 mL),
diisopropylethylamine (0,59 mL, 3,41 mmol) dugc thém vao & nhiét 40 phong,



dun néng dén 120 °C va khudy trong 24 gid. Dung dich phan tng duoc 1am lanh
dén nhiét 46 phong, pha lodng véi dichloromethane (100 mL) va metanol (20
mL), va rira bang nudc cit (50 mL). Lop hiru co duoce 1am kho bang natri sunfat
khan, loc va sau d6 c¢6 dic dudi ap suat giam. Chét ran thu duoc bang cach pha
lodng v&i dichloromethane va diethyl ether duoc loc va sdy kho dé c6 Hop chat
trung gian 20 (336 mg, 46%). EI-MS m/z: [M+H] * 830.01.

Pi¢u ché hop chat trung gian 21

Sau khi hoa tan Hop chét trung gian 20 (336 mg, 0,31 mmol) trong
metanol (10 mL) va nudc cat (I mL), dung dich amoniac nudc (28 ~ 30%
amoniac, 0,33 mL) va natri hydrosulfit (Na,S;04, 549 mg, 3,16 mmol) dugc thém
vao dung dich phan ung dudi nito. Hon hop duoc khudy ¢ nhiét d6 phong trong
1 gio, pha lodng véi metanol (50 mL), sau d6 loc. Loc dugc ¢6 dic dudi 4p suit
giam, pha loang vé1 dichloromethane (100 mL) va metanol (20 mL), sau do rira
bang nude cat (50 mL). Lép hitu co duge lam kho bang natri sunfat khan, loc va
sau d6 co dac dudi ap sudt giam dé tao ra Hop chét trung gian 21 (153 mg, 60%,
tho). EI-MS m/z: [M+H] * 800.09.

Pi¢u ché hop chit trung gian 22

Sau khi hoa tan Hop chét trung gian 21 (153 mg, 0,19 mmol, thd) trong
N, N-dimethylformamide (2 mL), Hop chat trung gian 2 (45 mg, 0,23 mmol) duoc
hoa tan trong N, N-dimethylformamide (1 mL) duéi nito va thém vao do. Sau khi
khudy ¢ nhiét do phong trong 1 gio, N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (192 mg, 0,28 mmol) va triethylamine (0,1 mL,
0,76 mmol) dugc thém vao, va khuéy & nhiét do phong trong 13 gio. Dung dich
phan tng dugc co dic dudi ap suat giam va tinh ché bang sic ky cot dé tao ra
Hop chat trung gian 22 (116 mg, 63%). EI-MS m/z: [M+H] © 961.07.

Piéu ché hop chat trung gian 23

Sau khi hoa tan Hop chét trung gian 22 (41 mg) trong dichloromethane (5

mL), axit trifluoroacetic (1 mL) dugc thém vao & 0 °C dudi nito. Dung dich phéan



g duoc khudy ¢ nhiét do phong trong 2 gid, c6 dic, sau d6 tinh ché bang HPLC
dé tao ra Hop chat trung gian 23 (26 mg, 46%).

"H-NMR (400 MHz, DMSO-ds), & 8,66 (br s, 1H), 7,96 (d, 2H), 7,65 (s,
2H), 7,37 (br s, 2H), 7,30 (d, 2H), 6,53 (d, 2H), 5,86-5,63 (m, 4H), 4,93-4,89 (m,
4H), 4,56-4,50 (m, 6H), 3,71 (s, 3H), 2,11 (d, 6H) 1,30-1,25 (m, 6H). EI-MS m/z:
[M+H] " 861.21.

Vi du 4: Piéu ché hop chat trung gian 28
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Picu ché hop chat trung gian 24

t-Butyl 3-oxopiperazine-1-carboxylate (300 mg, 0,86 mmol) dugc hoa tan
trong tetrahydrofuran (4 mL), va kali hydroxit (57,7 mg, 1,02 mmol) va TBAB
(tetrabutylammonium bromide, 55,3 mg, 0,17 mmol) duoc thém tuan tu, sau do
khudy & nhiét d6 phong trong 30 phat. Hop chat trung gian 5 (300 mg, 0,858
mmol) dugc hoa tan trong THF (2 mL), sau do tur tir thém vao dung dich phan
g, va khudy & nhiét do phong trong 2 gid. Dung dich phan tmg duoc pha lodng

v6i etyl axetat (50 mL), rira bang nudc cat (30 mL), sau d6 say kho bang magié



sulfat khan. Dung dich phan tmg duogc loc, ¢6 dic dudi ap sudt giam va tinh ché
bang sic ky cot dé tao ra Hop chat trung gian 24 (213 mg, 52,9%).

"H-NMR (400 MHz, CDCl;), & 8,26 (br s, 1H), 8,06 (s, 1H), 7,87 (s, 1H),
7,78 (s, 1H), 5,90-5,80 (m, 2H), 4,84 (d, /=4,4 Hz, 1H), 4,00 (d, /=4,8 Hz, 2H),
3,92 (s, 2H), 3,53-3,51 (m, 2H), 3,27-3,24 (m, 2H), 1,41 (s, 9H). EI-MS m/z:
[M+H] " 469.07.

Pi¢u ché hop chat trung gian 25

Sau khi hoa tan Hop chat trung gian 9 (440 mg, 0,91 mmol) va Hop chat
trung gian 24 (213 mg, 0,45 mmol) trong con butyl thong thuong (4,5 mL),
diisopropylethylamine (0,43 mL, 2,49 mmol) dugc thém vao & nhiét do phong va
khudy trong 24 gio trong khi dun néng dén 120 °C. Dung dich phan tng dugc
lam lanh dén nhiét d6 phong va sau d6 pha lodng véi dichloromethane (100 mL)
va metanol (20 mL) va rtra bang nudc cat (50 mL). Lép hitu co duge lam kho
bang natri sunfat khan, loc va cd dic dudi ap suat giam. Chat ran thu dugc bang
cach pha lodng voi dichloromethane va diethyl ether duogc loc va sdy kho dé tao
ra Hop chét trung gian 25 (213 mg, 55,5%). EI-MS m/z: [M+H] * 844.04.

Pi¢u ché hop chat trung gian 26

Sau khi hoa tan Hop chét trung gian 25 (210 mg, 0,25 mmol) trong
metanol (6 mL) va nudc cat (1 mL), dung dich amoniac nudc (28 ~ 30%, 0,44
mL) va natri hydrosulfit (Na2S5204, 433 mg, 2,48 mmol) dugc thém vao dung
dich phan tng dudi nito. Hon hop duoc khudy & nhiét do phong trong 1 gidr 45
phut, pha lodng v6i metanol (50 mL), sau d6 loc. Loc dugc co dic dudi 4p suat
giam, pha loang vdi dichloromethane (100 mL) va metanol (20 mL), sau d6 rtra
bang nudc cat (50 mL). Lép hitu co duoc say kho bang natri sunfat khan va loc.
Loc dugc tap trung dudi ap sudt giam dé c6 duoc Hop chét trung gian 26 (thd).
EI-MS m/z: [M+H] * 814.14.

Piéu ché hop chat trung gian 27

Sau khi hoa tan Hop chit trung gian 26 (0,24 mmol, thd) trong N,N-
dimethylformamide (2,5 mL), Hop chit trung gian 2 (50,9 mg, 0,26 mmol) dugc



hoa tan trong N, N-dimethylformamide (1 mL) dudi nito va thém vao do. Sau khi
khudy & nhiét do phong trong 1 gid, N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (68,1 mg, 0,35 mmol) va triethylamine (0,1 mL,
0,71 mmol) duoc thém vao va khudy & nhiét d6 phong trong 18 gi¢ 30 phut. Dung
dich phan tmg dugc c6 dic dudi ap suit giam va tinh ché bang sic ky cot dé tao
ra Hop chat trung gian 27 (48 mg, 20%). EI-MS m/z: [M+H] * 975.19.

Pi¢u ché hop chat trung gian 28

Sau khi hoa tan Hop chét trung gian 27 (48 mg) trong dichloromethane
(3,2 mL), axit trifluoroacetic (0,8 mL) dugc thém vao & 0 °C dudi nito. Dung
dich phan tmg duoc khudy & 0 °C trong 40 phit, co dic, sau d6 tinh ché bang
HPLC dé c6 duge Hop chat trung gian 28 (10,2 mg, 17%).

'"H-NMR (400 MHz, DMSO-d¢), 8 1.28 (br s, 2H), 9.13 (br s, 1H), 7.96
(d, J=14.7 Hz, 2H), 7.65 (s, 2H), 7.37 (br s, 2H), 7.30 (s, 2H), 6.53 (d, /= 6.3
Hz, 2H), 5.86-5.63 (m, 4H), 4.92-4.89 (m, 4H), 4.56-4.50 (m, 4H), 3.31 (s, 5H),
2.11 (d, J=4.9 Hz, 6H) 1.29-1.25 (m, 6H). EI-MS m/z: [M+H] " 875.11.

Vi du 5: Diéu ché hop chit trung gian 33
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Pi¢u ché hop chat trung gian 29



Hop chét trung gian 4 (1,5 g, 6,93 mmol) va cesium carbonate (2,5 g, 7,62
mmol) dugc hoa tan trong N, N-dimethylformamide (6 mL) ¢ 0 °C dudi nito, sau
d6 khudy trong 5 phut. Cis-1,4-dibromo-2-butene (3,7 g, 17,32 mmol) dugc thém
vao dung dich phan tmg ¢ nhiét do phong dudi nito va khudy trong 2 gio. Dung
dich phan mg dugc pha lodng véi etyl axetat (50 mL) va rira sach bang nudc cét
(20 mL x 2) va nuéc mudi (20 mL). Lop hiru co duge sdy kho bang natri sulfat
khan, loc va c6 dic. Chét ran thu duogc bﬁng cach pha loang véi dichloromethane
va hexane dugc loc va sdy kho dé tao ra Hop chat trung gian 29 (1,64 g, 67%).
EI-MS m/z: [M+H] "351.23.

Piéu ché hop chat trung gian 30

Sau khi hoa tan Hop chét trung gian 29 (450 mg, 1,29 mmol) trong N, N-
dimethylformamide (5 mL), morpholine (0,1 mL, 1,17 mmol) va cesium
carbonate (417 mg, 1,28 mmol) dugc thém vao dudi nito. Dung dich phan tng
duoc khudy & nhiét d6 phong trong 2 gid, pha lodng véi etyl axetat (50 mL), rira
sach bang nudc cit (50 mL x 2), sau d6 say kho bang natri sunfat khan. Dung
dich phan tng duoc loc va co dic dudi ap suat giam, chat ran thu duge bang cach
pha loang voi dichloromethane va hexane dugc loc va say kho dé c6 Hop chat
trung gian 30 (298 mg, 71%). EI-MS m/z: [M+H] "356.11.

Pi¢u ché hop chit trung gian 31

Sau khi hoa tan Hop chat trung gian 9 (592 mg, 1,22 mmol) va Hop chit
trung gian 30 (290 mg, 0,82 mmol) trong rugu butyl binh thuong (6 mL),
diisopropylethylamine (0,71 mL, 4,08 mmol) dugc thém vao ¢ nhiét do phong va
khudy trong 24 gio trong khi dun néng dén 120 °C. Dung dich phan tng duoc
1am lanh dén nhiét 46 phong, sau d6 pha loang v6i dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nudc cat (50 mL). Dung dich phan tng dugc
1am kho bang natri sunfat khan, loc va sau d6 c6 dic dudi ap suat giam. Chat ran
thu dugc bang cach pha lodng véi dichloromethane va diethyl ether dugc loc va
sdy kho dé co6 Hop chat trung gian 31 (174 mg, 29%). EI-MS m/z: [M+H] *
731.05.



Diéu ché hop chit trung gian 32

Sau khi hoa tan Hop chét trung gian 31 (173 mg, 0,24 mmol) trong
metanol (2 mL) va nudc cit (0,1 mL), dung dich amoniac nudc (28 ~ 30%, 0,34
mL, 4,76 mmol) va natri hydrosulfit (Na2S204, 412 mg, 2,37 mmol) dugc thém
vao dung dich phan tng dudi nito. Hon hop duoc khudy & nhiét d6 phong trong
1 gid, pha lodng v6i metanol (50 mL) va loc. Loc duoc ¢6 dic dudi ap sudt giam,
pha lodng véi dichloromethane (100 mL) va metanol (20 mL), sau d6 rira bang
nude cit (50 mL). Vat liéu rira dugc lam kho bf?lng natri sunfat khan, loc va sau
d6 co dac dudi ap suat giam dé co duge Hop chat trung gian 32 (48 mg, tho,
29%). EI-MS m/z: [M+H] *701.22.

Picu ché hop chat trung gian 33

Sau khi hoa tan Hop chét trung gian 32 (48 mg, 0,07 mmol, thd) trong
N, N-dimethylformamide (1 mL), Hop chat trung gian 2 (16 mg, 0,08 mmol) duoc
hoa tan trong N, N-dimethylformamide (1 mL) dudi nito va thém vao do. Sau khi
khudy ¢ nhiét d6 phong trong 1 gid, N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (16 mg, 0,09 mmol) va triethylamine (0,03 mL,
0,2 mmol) duogc thém vao va khudy ¢ nhiét 46 phong trong 16 gio. Dung dich
phan ung duoc ¢6 dic dudi ap sudt giam va tinh ché bang HPLC dé tao ra Hop
chét trung gian 33 (17,5 mg, 30%). EI-MS m/z: [M+H] * 862.08.

Vi du 6: Piéu ché hop chét trung gian 38
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Picu ché hop chat trung gian 34

Sau khi hoa tan Hop chét trung gian 29 (649 mg, 1,86 mmol) trong N, N-
dimethylformamide (6 mL), t-butyl piperidin-4-ylcarbamate (338 mg, 1,69 mmol)
va cesium carbonate (660 mg, 2,03 mmol) dugc thém vao dudi nito. Dung dich
phan tmg duoc khudy & nhiét 6 phong trong 2 gio, pha lodng vdi etyl axetat (50
mL), rira sach bang nudc cat (50 mL x 2), sau d6 say kho bang natri sunfat khan.
Vit liéu thu duoc duoge loc va ¢d dic dudi ap sudt giam, va chit ran thu duoc
bang cach pha lodng véi dichloromethane va hexane duoc loc va siy kho dé co
Hop chat trung gian 34 (628 mg, 79%).

"H-NMR (400 MHz, DMSO), & 8.21 (s, 1H), 8.01 (s, 1H), 7.83 (s, 1H),
7.73 (s, 1H), 6.16 - 6.01 (m, 2H), 4.82 (d, J = 3.5 Hz, 2H), 4.17 (d, J = 5.5 Hz,
2H). EI-MS m/z: [M+H] "469.49.

Diéu ché hop chat trung gian 35

Sau khi hoa tan Hop chat trung gian 9 (413 mg, 0,85 mmol) va Hop chat
trung gian 34 (600 mg, 1,28 mmol) trong rugu butyl binh thuong (8 mL),



diisopropylethylamine (0,74 mL, 4,27 mmol) dugc thém vao & nhiét do phong va
khudy trong 24 gio trong khi dun néng dén 120 °C. Dung dich phan ung duoc
1am lanh dén nhiét 46 phong, sau d6 pha lodng vé6i dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nudc cat (50 mL). Vit liéu rira duoc 1am kho
bﬁng natri sunfat khan, loc va sau d6 c6 dac dudi ap suét giam. Chét ran thu duoc
bang cach pha lodng vé6i dichloromethane va diethyl ether dugc loc va say kho dé
c6 Hop chat trung gian 35 (147 mg, 20%). EI-MS m/z: [M+H] * 844.13.

Piéu ché hop chat trung gian 36

Sau khi hoa tan Hop chét trung gian 35 (147 mg, 0,17 mmol) trong
metanol (3 mL) va nudc cat (0,1 mL), dung dich amoniac nuéc (28 ~ 30%, 0,25
mL) va natri hydrosulfit (Na2S204, 303 mg, 1,74 mmol) duoc thém vao dung
dich phan tng dudi nito. Hon hop duoc khudy & nhiét d6 phong trong 1 gid, pha
loang vé1 metanol (50 mL), sau d6 loc. Loc duge ¢6 dac dudi ap suat giam, pha
lodng v&i dichloromethane (100 mL) va metanol (20 mL), sau d6 rira bang nudc
cat (50 mL). Vat li¢u rtra duoc sﬁy kho béng natri sunfat khan, loc va sau do co
dac dudi ap suat giam dé co duoc Hop chat trung gian 36 (141 mg, tho). EI-MS
m/z: [M+H] " 814.81.

Piéu ché hop chat trung gian 37

Sau khi hoa tan Hop chét trung gian 36 (141 mg, 0,17 mmol, thd) trong
N, N-dimethylformamide (1 mL), Hop chit 2 (37 mg, 0,19 mmol) dugc hoa tan
trong N, N-dimethylformamide (1 mL) duéi nito va thém vao d6. Sau khi khudy &
nhiét do phong trong 1 gio, N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (50 mg, 0,09 mmol) va triethylamine (0,03 mL, 0,22 mmol) dugc
thém vao va khudy ¢ nhiét 46 phong trong 16 gid. Dung dich phan tng dugc co
dic dudi ap suat giam va tinh ché bang sac ky cot dé tao ra Hop chat trung gian
37 (48 mg, 28%). EI-MS m/z: [M+H] " 975.16.

Piéu ché hop chat trung gian 38

Sau khi hoa tan Hop chat trung gian 37 (48 mg) trong dichloromethane (1

mL), axit trifluoroacetic (1 mL) dugc thém vao & 0 °C dudi nito. Dung dich phéan



g duoc khudy ¢ nhiét do phong trong 2 gid, c6 dic, sau d6 tinh ché bang HPLC
dé tao ra Hop chat trung gian 38 (6,4 mg, 14%). EI-MS m/z: [M+H] * 875.17.
Vi du 7: Piéu ché hop chit trung gian 43
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Picu ché hop chat trung gian 39

t-Butyl 3-oxopiperazine-1-carboxylate (210 mg, 1,05 mmol) dugc hoa tan
trong N,N-dimethylformamide (6 mL) va kali hydroxit (66,2 mg, 1,02 mmol)
duoc thém vao va sau d6 khudy ¢ nhiét dd phong trong 30 phut. Sau khi hoa tan
Hop chét trung gian 29 (350 mg, 1,20 mmol) trong N,N-dimethylformamide (4
mL), n6 duoc thém tir tir vao dung dich phan ing va khudy & nhiét d6 phong trong
2 gid. Dung dich phan ng dugc pha lodng véi etyl axetat (50 mL), rira bang nudc
ct (30 mL), sau do séy kho b'fmg magié sulfat khan. Vat liéu séy kho duoc loc,
sau d6 co dic dudi ap suat giam va tinh ché bang sic ky cot dé co hop chat trung
gian 39 (432 mg, 92,0%).

'"H-NMR (400 MHz, CDCI;) & 7,80 (s, 1H), 7,87 (s, 1H), 7,62 (s, 1H),
5,82-5,81 (m, 2H), 4,76, (d, 1H), 4,10-4,05 (m, 4H), 3,65 (t, 2H), 3,34 (t, 2H),
1,47 (s, 9H). EI-MS m/z: [M+H] " 469.10.



Diéu ché hop chat trung gian 40

Sau khi hoa tan Hop chat trung gian 9 (542 mg, 1,11 mmol) va Hop chat
trung gian 39 (350 mg, 0,746 mmol) trong ruou butyl thong thuong (4,5 mL),
diisopropylethylamine (0,65 mL, 3,73 mmol) dugc thém vao ¢ nhiét do phong va
khudy trong 24 gio trong khi dun néng dén 120 °C. Dung dich phan ung duoc
1am lanh dén nhiét 46 phong, sau d6 pha lodng vé6i dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nude cat (50 mL). Lép hitu co duge 1am kho
bﬁng natri sunfat khan, loc va sau d6 c6 dac dudi ap suét giam. Chét ran thu duoc
bang cach pha lodng v6i dichloromethane va diethyl ether dugc loc va say kho dé
tao ra Hop chét trung gian 40 (135 mg, 21,4%). EI-MS m/z: [M+H] * 844.12.

Picu ché hop chit trung gian 41

Sau khi hoa tan Hop chét trung gian 40 (135 mg, 0,16 mmol) trong
metanol (6 mL) va nudc cat (1 mL), dung dich amoniac nuéc (28 ~ 30%, 0,3 mL)
va natri hydrosulfit (Na2S204, 278 mg, 1,59 mmol) duoc thém vao dung dich
phan tg duéi nito. Hon hop dugc khudy & nhiét do phong trong 2 gid, pha lodng
v6i metanol (50 mL), sau d6 loc. Loc dugc ¢6 dic dudi ap suat giam, pha lodng
v6i dichloromethane (100 mL) va metanol (20 mL), va rira bang nudc cat (50
mL). Lép hitu co duge lam kho bﬁng natri sunfat khan, loc va sau d6 co dac duoi
ap suat giam dé tao ra Hop chat trung gian 41 (91 mg, 69,8%). EI-MS m/z: [M+H]
" 814.12.

Pi¢u ché hop chat trung gian 42

Sau khi hoa tan Hop chat trung gian 41 (91 mg, 0,11 mmol) trong N,N-
dimethylformamide (2,5 mL), Hop chit trung gian 2 (32,7 mg, 0,16 mmol) dugc
hoa tan trong N, N-dimethylformamide (1 mL) dudi nito va thém vao do. Sau khi
khudy & nhiét d6 phong trong 1 gid, N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (34 mg, 0,22 mmol) va triethylamine (0,03 mL,
0,24 mmol) dugc thém vao va khudy & nhiét d6 phong trong 16 gid. Dung dich
phan tGmg duoc co dic dudi ap suit giam dé co dugc Hop chit trung gian 42 (125

mg, thd). EI-MS m/z: [M+H] "975.17.



Diéu ché hop chit trung gian 43

Sau khi hoa tan Hop chat trung gian 42 (125 mg, thd) trong
dichloromethane (3,2 mL), axit trifluoroacetic (0,8 mL) dugc thém vao ¢ 0 °C
dudi nito. Dung dich phan tng dugc khuay ¢ 0 °C trong 40 phut, c¢6 dic, sau d6
tinh ché bang HPLC dé c6 duogc Hop chét trung gian 43 (34 mg, 25%).

"H-NMR (400 MHz, DMSO-dy), 6 12,84 (bs, 2H), 9,16 (bs, 2H), 7,97 (d,
2H), 7,65 (s, 2H), 7,36 (s, 2H), 7,30 (s, 2H), 6,53 (d, 2H), 5,79 (s, 2H), 5,73-5,60
(m, 2H), 4,90 (bs, 4H), 4,55-4,50 (m, 6H), 3,84 (d, 2H), 3,73 (s, 2H), 3,69 (s, 4H),
2,11 (d, 6H), 1,29-1,24 (m, 6H). EI-MS m/z: [M+H] " 875.13.

Vi du 8: Piéu ché hop chit trung gian 48
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Pi¢u ché hop chat trung gian 44

Sau khi hoa tan Hop chét trung gian 4 (2,0 g, 9,23 mmol) trong N,N-
dimethylformamide (10 mL), 1,4-dibromo-2-butyne (5,8 g, 27,70 mmol) va
cesium carbonate (3,6 g, 11,08 mmol) dugc thém vao dudi nito. Dung dich phan

g duoc khudy & nhiét d6 phong trong 2 gid, pha lodng véi etyl axetat (100 mL),



rira bang nudc cat (50 mL x 2) va siy kho bang natri sunfat khan. Vat liéu siy
kho duoc loc va c6 dac dudi ap suét giam, va chét rin thu duogc bf?lng cach pha
lodng v6i dichloromethane va hexane duoc loc va sy kho dé co Hop chét trung
gian 44 (2,0 g, 62%).

"H-NMR (400 MHz, DMSO-dy), 6 8,25 (s, 1H), 8,12 (s, 1H), 7,95 (s, 1H),
7,80 (s, 1H), 5,22 (s, 2H), 4,34 (t, J = 5,5 Hz, 2H). EI-MS m/z: [M+H] " 348.99.

Pi¢u ché hop chat trung gian 45

Sau khi hoa tan Hop chét trung gian 44 (300 mg, 0,86 mmol) trong N, N-
dimethylformamide (3 mL), morpholine (0,09 mL, 1,03 mmol) va cesium
carbonate (309 mg, 0,95 mmol) dugc thém vao dudi nito. Hon hop dugc khqu
& nhiét d6 phong trong 3 gio, pha lodng véi etyl axetat (50 mL), rira sach bang
nude cat (50 mL x 2) va séy kho bﬁng natri sunfat khan. Vat liéu kho duoc loc,
o dic dudi ap suat giam va tinh ché bang sac ky cot dé co hop chat trung gian
45 (230 mg, 75%).

"H-NMR (400 MHz, DMSO-dy) 5 8,25 (s, 1H), 8,11 (s, 1H), 8,01 (s, 1H),
7,79 (s, 1H), 5,17 (s, 2H), 3,52 (t, J= 11,5 Hz, 4H), 3,29 (s, 2H), 2,36 (t,J=11,0
Hz, 4H). EI-MS m/z: [M+H] " 354.13.

Piéu ché hop chat trung gian 46

Sau khi hoa tan Hop chat trung gian 9 (500 mg, 1,03 mmol) va Hop chat
trung gian 45 (215 mg, 0,60 mmol) trong con butyl binh thuong (4 mL),
diisopropylethylamine (0,53 mL, 3,03 mmol) dugc thém vao ¢ nhiét do phong va
khudy trong 24 gio trong khi dun néng dén 120 °C. Dung dich phan tng dugc
lam lanh dén nhiét do phong, sau d6 pha loang vai dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nudc cat (50 mL). Lop hitu co duoc sy kho
bé“mg natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suat giam. Chét ran
thu dugc bang cach pha loang véi dichloromethane va diethyl ether dugc loc va
sdy kho dé co6 Hop chat trung gian 46 (303 mg, 68%). EI-MS m/z: [M+H] *
729.11.

Diéu ché hop chat trung gian 47



Sau khi hoa tan Hop chét trung gian 46 (303 mg, 0,41 mmol) trong
metanol (10 mL) va nudc cit (I mL), dung dich amoniac nudc (28 ~ 30%
amoniac, 0,45 mL) va natri hydrosulfit (Na2S204, 724 mg, 4,16 mmol) duoc
thém vao dung dich phan tng dudi nito. Hon hop dugc khudy & nhiét d6 phong
trong 1 gio, pha loang véi metanol (50 mL) va loc. Loc dugc ¢ dic dudi ap suét
giam, pha loang véi dichloromethane (100 mL) va metanol (20 mL), sau d6 rira
bang nudc cat (50 mL). Lép hitu co duge 1am kho bang natri sunfat khan, loc va
sau d6 c6 dic dudi ap suat giam dé co duge Hop chat trung gian 47 (97 mg, 33%,
tho). EI-MS m/z: [M+H] ©699.07.

Piéu ché hop chat trung gian 48

Sau khi hoa tan Hop chét trung gian 47 (97 mg, 0,14 mmol, thd) trong
N, N-dimethylformamide (1,5 mL), Hop chét trung gian 2 (32 mg, 0,17 mmol)
dugc hoa tan trong N,N-dimethylformamide (0,5 mL) dudi nito va thém vao do.
Sau khi khudy & nhiét do phong trong 1 gid, N- (3-dimethylaminopropyl) -N"-
ethylcarbodiimide hydrochloride (40 mg, 0,21 mmol) va triethylamine (0,06 mL,
0,42 mmol) dugc thém vao va khudy & nhiét 46 phong trong 13 gid. Dung dich
phan tng dugc c¢o dic dudi ap suat va tinh ché bang HPLC dé tao ra Hop chat
trung gian 48 (38 mg, 32%).

"H-NMR (400 MHz, MeOD-ds), 8 7.60 (d, /= 1.3 Hz, 1H), 7.58 (d, J =
1.3 Hz, 1H), 7.44 (d, J= 1.4 Hz, 1H), 7.31 (d, J= 1.4 Hz, 1H), 6.60 (d, J = 0.6
Hz, 1H), 6.58 (d, J = 0.6 Hz, 1H), 5.89-5.86 (m, 4H), 5.04-5.01 (m, 4H), 4.61-
4.55 (m, 4H), 4.07 (s, 2H), 3.71 (s, 3H), 2,20 (s, 3H), 2,18 (s, 3H), 1,37-1,30 (m,
6H). EI-MS m/z: [M+H] " 860.08.

Vi du 9: Piéu ché hop chit trung gian 55
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Piéu ché hop chat trung gian 49

Dung dich 4-nitropyrazole (1 g, 6,13 mmol) trong metanol (20 mL) duoc
thém dung dich amoniac (28-30% amoniac, 2,2 mL) va natri hydrosulfit (7,7 g).
Sau khi khudy & nhiét 6 phong trong 1 gid, dung dich phan tmg duoc loc qua
Celite va dich loc dugc bay hoi duéi ap suit giam. Methanol (15 mL) duoc thém
vao dich loc dam dac va sau do di-t-butyl dicarbonate (2,24 mL, 9,73 mmol) va
triethylamine (1,86 mL, 13,27 mmol) duogc thém vao ¢ nhi¢t dd phong. Dung dich
phan tmg duoc khudy & nhiét do phong trong 16 gid va sau d6 pha loang véi etyl
axetat (50 mL) va rtra sach bang nuéc cat (50 mL x 2). Lép hitu co duge 1am kho
trén natri sunfat khan va loc. Dich loc dugc co dic dudi ap suat giam. Chat khir
duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 49 (0,7 g, 43%).

"H-NMR (400 MHz, DMSO-d¢) 8 9,05 (s, 1H), 7,44 (s, 1H), 1,42 (s, 9H).

Picu ché hop chat trung gian 50

Dbi v6i dung dich Hop chit trung gian 49 (0,7 g, 3,82 mmol) trong N, N-
dimethylformamide (15 mL) dugc thém cesium carbonate (3,7 g, 11,46 mmol) va
trans-1,4-dibromo-2-butene (2,45 g, 11,46 mmol). Sau khi khqu 0 nhiét do
phong trong 2 gi0, dung dich phan trng dugc pha lodng vai etyl axetat (50 mL)

va sau do rira bang dung dich amoni clorua nudc bdo hoa (50 x 2 mL). Lép hitu
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co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét
giam. Du lugng duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 50
(867 mg, 71%).

"H-NMR (400 MHz, CDCl3) 8 7.66 (s, 1H), 7.33 (s, 1H), 6.24 (s, 1H),
6.00 - 5.90 (m, 1H), 5.87 (td, J=13.2, 5.9 Hz, 1H), 4.69 (d, J = 5.6 Hz, 2H), 3.94
(d, J=6.9 Hz, 2H), 1.50 (s, 9H). EI-MS m/z: [M+H] + 317.26.

Pi¢u ché hop chat trung gian 51

Vao dung dich Hop chét trung gian 4 (540 mg, 2,5 mmol) trong N,N-
dimethylformamide (15 mL) dugc thém cesium carbonate (894 mg, 2,75 mmol)
va hop chét 50 (867 mg, 2,75 mmol). Sau khi khudy ¢ nhiét do phong trong 2 gio,
dung dich phan tng duoc pha lodng voéi etyl axetat (50 mL) va rira sach bang
dung dich amoni clorua nudc bao hoa (50 x 2 mL). Lép hitu co duge 1am kho
trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suat giam. Du luong
duoc tinh ché bang sac ky cot dé tao ra Hop chét trung gian 51 (830 mg, 73%).

"H-NMR (400 MHz, DMSO-d¢) 6 9.12 (s, 1H), 8.24 (s, 1H), 8.05 (s, 1H),
7.88 (s, 1H), 7.75 (s, 1H), 7.65 (s, 1H), 7.30 (s, 1H), 6.08 (d, J = 15.4 Hz, 1H),
5.86 (d,/J=15.8Hz, 1H), 4.82 (d, /= 5.4 Hz, 2H), 4.74 (d, /= 5.9 Hz, 2H), 1.44
(d, J=2.3 Hz, 9H). EI-MS m/z: [M+H]" 452.31.

Pi¢u ché hop chit trung gian 52

Vao dung dich Hop chét trung gian 51 (830 mg, 1,83 mmol) va hop chat
9 (1,13 g, 2,76 mmol) trong n-butanol (11 mL) dugc thém vao N,N-
diisopropylethylamine (1,6 mL, 9,18 mmol). Dung dich phan tmg dugc khudy &
0 °C trong 5 phiit sau d6 dun nong dén 120 °C trong 24 gid. Sau khi 1am lanh dén
nhiét do phong, dung dich phan tng duoc c6 dic dudi ap suat giam. Du lugng
thu duoc duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian 52 (420 mg,
28%). EI-MS m/z: [M+H] *827.39.

Piéu ché hop chit trung gian 53

Dung dich Hop chét trung gian 52 (420 mg, 0,51 mmol) trong metanol (5

mL) dugc thém dung dich amoniac nuéc (28 ~ 30% amoniac, 1,8 mL, 12,66



mmol) va natri hydrosulfit (882 mg, 5,06 mmol). Sau khi khudy ¢ nhiét d6 phong
trong 2,5 gid, dung dich phan trng duoc loc qua Celite va rira b::ing metanol. Loc
duoc co dic dudi ap sudt giam va tinh ché bang sic ky cot pha nguoc dé tao ra
Hop chat trung gian 53 (400 mg). EI-MS m/z: [M+H] * 797.48.

Pi¢u ché hop chat trung gian 54

Péi v6i dung dich Hop chat trung gian 53 (400 mg, 0,51 mmol) trong N, N
-dimethylformamide (1,5 mL) & 0 °C dugc thém hop chat 2 (109 mg, 0,55 mmol)
trong N, N-dimethylformamide (1 mL). Sau 30 phut, N- (3-dimethylaminopropyl)
-N'-ethyl carbodiimide (0,1 mL, 0,61 mmol) va triethylamine (0,35 mL, 2,53
mmol) duoc thém vao dung dich phan tng. Sau khi khudy & nhiét d6 phong trong
15 gio, dung dich phan tng duoc ¢6 dic dudi ap suit giam va tinh ché bang sac
ky pha nguoc dé tao ra Hop chat trung gian 54 (97 mg, 20%).

Piéu ché hop chat trung gian 55

Dung dich Hop chit trung gian 54 (30 mg, 0,03 mmol) trong
dichloromethane (1 mL) dugc thém vao axit trifluoroacetic (0,2 mL) & 0 °C. Sau
khi khudy & nhiét d6 phong trong 30 phut, hdn hop phan ting dugc co dic va tinh
ché bang HPLC dé tao ra Hop chét trung gian 55 (10 mg, 27%).

"H-NMR (400 MHz, CD30D) & 7.80 (s, 1H), 7.57 (d, J = 11.4 Hz, 3H),
7.29 (s, 1H), 7.23 (s, 1H), 6.62 (d, J=1.7 Hz, 1H), 6.56 (s, 1H), 5.85 (d, /= 18.0
Hz, 3H), 5.70 (d, J = 15.6 Hz, 1H), 5.01 (s, 4H), 4.63 (s, 3H), 4.61 — 4.52 (m,
2H), 4.45 (s, 2H), 3.74 (s, 2H), 3,31 (m, 3H), 2,65 (s, 1H), 2,20 (d, /= 12,3 Hz,
6H), 1,34 (dt, J=21,7, 6,9 Hz, 6H). EI-MS m/z: [M+H] " 858.54.

Vi du 10: Piéu ché hop chit trung gian 65
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Piéu ché hop chat trung gian 56

Déi v6i dung dich Hop chét trung gian 4 (5 g, 23,08 mmol) trong N, N-
dimethylformamide (30 mL) dugc thém cesium carbonate (11,2 g, 34,62 mmol)
¢ 0 °C dudi nito. Sau 5 phut, Ethyl 4-bromobutyrate (5,4 g, 27,70 mmol) dugc
thém vao Giai phap phan Gng & nhiét do phong duéi nito. Sau khi khudy trong 2

gio, dung dich phan ing duoc pha lodng véi etyl axetat (60 mL) va rira sach bang



nude cat (15 mL x 2) va nude mudi (15 mL). Lép hitu co duge lam kho trén natri
sunfat khan va loc. Dich lgoc da dugc c6 dac. Sau khi dong dac st dung
dichloromethane va hexane, chat ran thu dugc duoc loc va séy kho dé co Hop
chat trung gian 56 (4,7 g, 61%), dugc st dung ma khong hon nita Purification.

"H-NMR (400 MHz, CDCl;) & 8.28 (s, 1H), 8.04 (s, 1H), 7.86 (s, 1H),
7.73 (s, 1H), 4.25 (m, 2H), 4.09-4.04 (q,/=7.2 Hz, 2H), 1.19-1.15 (t,J= 7.2 Hz,
3H). EI-MS m/z: [M+H] " 331.20.

Piéu ché hop chat trung gian 57

Vao dung dich Hop chét trung gian 56 (4,5 g, 13,60 mmol) trong etanol
(30 mL) dugc thém t-butyl (E)-(4-aminobut-2-en-1-yl) carbamate (2,5 g, 13,60
mmol) va N,N-diisopropylethylamine (2,37 mL, 27,21 mmol). Sau khi khudy &
120 °C trong 12 gid, dung dich phan tmg duoc lam ngudi dén nhiét do phong.
Hon hop phan tmg dugc pha lodng ethyl acetate (60 mL) va rira sach bang nudc
cat (15 mL x 2) va nude mudi (15 mL). Lép hitu co dugc say kho trén natri sunfat
khan dugc loc va c6 dac. Du lugng thu dugc dugce tinh ché béng sdc ky cot dé tao
ra Hop chét trung gian 57 (4,5 g, 68%).

"H-NMR (400 MHz, DMSO-ds) & 8,10 (s, 1H), 8,01 (s, 1H), 7,68 (t, 1H),
7,58 (s, 1H), 7,30 (s, 1H), 6,90 (s, 1H), 5,54 (s, 2H), 4,10 (m, 6H), 3,48 (s, 3H),
2,07 (m, 2H) 1,35 (m, 9H) 1,17 (m, 4H). EI-MS m/z: [M+H] " 481.28.

Piéu ché hop chat trung gian 58

Dung dich Hop chat trung gian 57 (4,4 g, 9,156 mmol) trong metanol (20
mL) dugc thém dung dich amoniac nudc (28 ~ 30% amoniac, 10 mL) va natri
hydrosulfit (Na2S204, 15 g, 91,6 mmol) ¢ 0 °C. Sau khi khudy ¢ nhiét d6 phong
trong 1,5 gi0, dung dich phan timg duogc loc qua Celite vdi metanol. Loc dugc co
dac dudi ap suat giam dé co hop chat trung gian 58 (4 g, 96%). EI-MS m/z:
[M+H]" 451.31.

Picu ché hop chat trung gian 59

Déi v6i dung dich Hop chit trung gian 58 (4,0 g, 8,87 mmol) trong N, N-
dimethylformamide (30 mL) duoc thém vao hop chat 2 (1,9 g, 9,76 mmol) & 0



°C. Sau khi khudy & nhiét d6 phong trong 30 phut, triethylamine (3,7 mL, 26,63
mmol) va N- (3-dimethylaminopropyl) -N'-ethyl carbodiimide (2,7 g, 17,75
mmol) dugc thém vao dung dich phan img ¢ 0 ° C. Dung dich phan tng thu dugc
dugc khudy ¢ nhiét d6 phong trong 17 gio. Sau d6, dung dich phan tmg dugc cd
dac, va du lugng thu duogc dugc tinh ché b.;ing sdc ky cot dé taora Hop chét trung
gian 59 (3,8 g, 71%).

"H-NMR (400 MHz, DMSO-d¢) 8 12,86 (s, 1H), 7,99 (s, 1H), 7,66 (s, 1H),
7,37-7,35 (m, 2H), 6,89 (m, 1H), 6,63 (s, 1H), 5,79-5,72 (d, /=16 Hz, 1H), 5,58-
5,54 (d, J =16 Hz, 1H) 4,94 (s, 2H), 4,62 (m, 2H), 4,22 (s, 3H), 4,20 (m, 6H),
2,31 (m, 3H), 2,11 (s, 2H), 1,36 (m, 9H), 1,17 (m, 4H). EI-MS m/z: [M+H] *
612.31.

Piéu ché hop chat trung gian 60

Dung dich Hop chit trung gian 59 (3.8 g, 6,21 mmol) trong
dichloromethane (50 mL) dugc thém axit clohydric (dung dich 4 M 1,4-dioxane,
11,5 mL). Sau khi khudy trong 2 gio, dung dich phan tung duoc c6 dic, va pha
lodng v&i diethyl ether (20 mL). Chat ran thu dugc di duogc loc dé tao ra Hop chat
trung gian 60 (3,9 g, 99%).

"H-NMR (400 MHz, DMSO-ds) 6 8,04 (s, 1H), 7,88 (m, 2H), 7,68 (s, 1H),
7,39 (s, 2H), 6,67 (s, 1H), 6,08-6,04 (d, /=16 Hz, 1H), 5,59-5,55 (d, /=16 Hz,
1H), 5,00 (s, 2H), 4,61 (m, 2H), 4,22 (m, 2H), 4,10 (m, 2H), 2,19 (s, 3H), 2,11
(m, 2H), 1,37 (m, 3H), 1,19 (m, 3H). EI-MS m/z: [M+H] " 512.31.

Picu ché hop chat trung gian 61

Péi voi dung dich Hop chit trung gian 60 (3,8 g, 6,63 mmol) va Hop chat
trung gian 51 (2 g, 4,42 mmol) trong n-butanol (13 mL) dugc thém vao N,N-
diisopropylethylamine (3,85 mL, 22,13 mmol) & nhiét dd phong. Sau khi khudy
& 100 °C trong 21 gid, dung dich phan tng dugc 1am lanh dén nhiét do phong.
Dung dich phan tmg dugc pha loang voi dichloromethane (100 mL) va metanol
(20 mL) va rira bang nude cat (50 mL). Cac 16p hitu co két hop duoc lam kho

trén natri sunfat khan va loc. Dich loc dugc ¢6 dac dudi ap sut gidm va tinh ché



bang sic ky cot dé tao ra Hop chat trung gian 61 (1,6 g, 38%). EI-MS m/z: [M+H]
7926.98.

Diéu ché hop chit trung gian 62

Dung dich Hop chét trung gian 61 (1,6 g, 1,83 mmol) trong metanol (8
mL) dugc thém dung dich amoniac (28-30% amoniac, 3,2 mL) va natri
hydrosulfit (NaxS;04, 3,1 g, 18,3 mmol) dudi nito. Dung dich phan Umg dugc
khudy ¢ nhiét d6 phong trong 1 gid va sau d6 thém metanol (50 mL) va chat rin
thu duoc dugc loc ra. Loc dugc ¢6 dac va pha loang véi dichloromethane (100
mL) va rira sach bang nudc cit (50 mL). Lép hitu co dugc 1am kho trén natri
sunfat khan va ¢ dic dudi ap suét giam dé tao ra Hop chét trung gian 62 (1,4 g,
85%). EI-MS m/z: [M+H] * 897.05.

Piéu ché hop chat trung gian 63

Péi voi dung dich Hop chat trung gian 62 (1,35 g, 1,51 mmol) trong N, N-
dimethylformamide (10 mL) duoc thém hop chat 2 (324 mg, 1,66 mmol) trong
N, N-dimethylformamide (1 mL) duéi nito. Dung dich phan tng duoc khudy &
nhiét d§ phong trong 1 gio va sau d6 thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (465 mg, 3,02 mmol) va triethylamine (0,63
mL, 4,53 mmol). Sau khi khudy & nhiét d6 phong trong 16 gio, dung dich phan
g duoc cd dic dudi ap suat giam va tinh ché bang sac ky cot dé tao ra Hop chat
trung gian 63 (560 mg, 35%). EI-MS m/z: [M+H] © 1057.96.

Piéu ché hop chat trung gian 64

Dung dich Hop chét trung gian 63 (100 mg, 0,094 mmol) trong metanol
(2 mL) dugc thém lithium hydroxit monohydrate (13,8 mg, 0,28 mmol) trong
nudée cat (1 mL) & -50 °C dudi nito. Sau khi khudy ¢ 0 °C trong 2 gid, dung dich
phan tmg dugc axit hoa voi axit axetic dén pH 4-5 va sau d6 c6 dic va dong kho
dé c6 dugc Hop chat trung gian 64 (100 mg, thd), duoc sir dung ma khong can
tinh ché thém. EI-MS m/z: [M+H]* 1029.95.

Diéu ché hop chat trung gian 65



Déi v6i dung dich Hop chit trung gian 64 (100 mg, 0,097 mmol, tho) trong
dichloromethane (5 mL) dugc thém axit trifluoroacetic (1 mL) & 0 °C dudi nito.
Sau khi khudy ¢ nhiét d6 phong trong 2 gid, dung dich phan tmg duoc c6 dic va
tinh ché bang HPLC d¢é tao ra Hop chat trung gian 65 (42 mg, 34%).

"H-NMR (400 MHz, DMSO-d¢) 8 12,80 (s, 1H), 9,77 (s, 2H), 7,96 (s, 1H),
7,87 (m, 2H), 7,65 (s, 2H), 7,53 (s, 1H), 7,34 (s, 2H), 7,28 (s, 2H), 6,53 (s, 2H),
5,79 (m, 3H), 5,65 (m, 1H), 4,90 (s, 4H), 4,62 (m, 2H), 4,50 (m, 6H), 3,92 (m,
3H), 2,24 (s, 2H), 2,11 (m, 6H), 1,74 (m, 2H), 1,26 (m, 6H). EI-MS m/z: [M+H]
7929.98.

Vi du 11: Piéu ché hop chit trung gian 69
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Piéu ché hop chat trung gian 67

Déi v6i dung dich Hop chit trung gian 66 (300 mg, 0,32 mmol, Hop chat
trung gian 66 duoc diéu ché bang phuong phap dugc mo ta trong 4n pham bang
sang ché qubc té s6. WO 2022/155518 A1) trong dichloroethane (30 mL) duoc
thém boron tribromide (1,0 M trong dichloromethane, 3,2 mL, 3,16 mmol). Sau

khi khudy dudi trao ngugc trong 17 gio, dung dich phan tng duoc co dic dudi



ap sudt giam va pha loang véi dichloromethane / diethyl ether (50 mL / 50 mL).
Chét ran thu dugc dugc loc dé co hop chat trung gian 67 (280 mg, 84%). EI-MS
m/z: [M+H] " 709.15.

Diéu ché hop chit trung gian 68

Péi véi dung dich Hop chét trung gian 67 (280 mg, 0,27 mmol) trong N, N-
dimethylformamide (2 mL) dugc thém cesium carbonate (607 mg, 1,87 mmol) va
Hop chét trung gian 50 (101 mg, 0,32 mmol). Sau khi khudy & nhiét 46 phong
trong 18 gid, dung dich phan tng dugc c6 dic dudi ap suat giam va tinh ché bang
sac ky cot pha nguoc dé tao ra Hop chat trung gian 68 (158 mg, 62%). EI-MS
m/z: [M+H] " 945.00.

Pi¢u ché hop chat trung gian 69

Dung dich Hop chat trung gian 68 (50 mg) trong dichloromethane (1,5
mL) dugc thém vao axit trifluoroacetic (0,5 mL) dudi nito & 0 ° C. Sau khi khudy
o nhiét d0 phong trong 1 gid, dung dich phan tng duogc ¢6 dac va du lugng thu
duoc duogc tinh ché bang HPLC dé tao ra Hop chét trung gian 69 (8 mg).

"H-NMR (400 MHz, CD30D) 6 7.82 (d, J= 0.8 Hz, 1H), 7.58 (d, /= 0.8
Hz, 1H), 7.53 (d, J= 1.3 Hz, 1H), 7.42 (d, J= 1.5 Hz, 1H), 7.24 (d, /= 1.4 Hz,
1H), 7.17 (d, J= 1.4 Hz, 1H), 6.61 (d, J= 0.7 Hz, 1H), 6.49 (d, /= 0.7 Hz, 1H),
5.95-5.80 (m, 3H), 5.78 —=5.67 (m, 1H), 5.04 (dd, /= 17.4, 3.9 Hz, 4H), 4.67 —
4.57 (m, 4H), 4.57 — 4.46 (m, 4H), 2.20 (s, 3H), 2.16 (s, 3H), 1.36 (t, J="7.1 Hz,
3H), 1.28 (t,J= 7.1 Hz, 3H). EI-MS m/z: [M+H] " 845.07.

Vi du 12: Piéu ché hop chat trung gian 79

O O

H H
Br/\/\/Br — )ko/\/\/Br - )'LO/\/\/N\/\/N\BOC
70 71
(0] ffmoc H Teoc
- > —_— N N.
)'LO/\%\/N\/\/N\BOC HO NSNS N
72 73

Teoc
N N.
—_— Mso/\/\/ ~""Boc

74



Boc Boc

Teoc—N HN
o) o] (o]
0 \ Q \ Q
H,N HoN H,N
NH, om NH, ou NH,
OMe HO e IS e o
N N\/\/\N 74 Ny N\/\/\N _N Ny N\/\/\N _N
R N ¥
NH NH NH
o HN_ _o °© HN__o ° HN_o
X X
NS /N Z /N Z
/\ \N,_ a N0 N= _ NN N= — NN
=N N N
75 76 77
Boc
HN HaN
Boc—N ; HN
DN >
Boc—N HoN
H o]
o) \ o § o
H,N HoN
NH, om NH;
OMe o € o)
N A
N N
NY \/\/\NYN Y NN _N
NH NH
o HN. o 0 HN__o
BN X
N y /N ~
a4 N= _ NN N= - NN

Picu ché hop chat trung gian 70

Dung dich trans-1,4-dibromo-2-butene (10,4 g, 48,7 mmol) trong N, N-
dimethylformamide (30 mL) dugc thém natri axetat (2,0 g, 24,4 mmol) ¢ 0 °C
duéi nito. Dung dich phan tmg dugc khudy & nhiét do phong trong 17 gid va sau
d6 pha lodng véi etylic axetat (100 mL) va rira bang nudc cat (50 mL x 2). Lop
hitu co duoc 1am khé trén natri sunfat khan. Sau khi loc va c6 dic dudi ap suit
giam, du luong thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chat trung
gian 70 (2,98 g, 63%)).

"H-NMR (400 MHz, CDCl3) 6 6.02-5.82 (m, 2H), 4.59 (d, /= 5.6 Hz, 2H),
3.95(d,J=7.2 Hz, 2H), 2.08 (s, 3H).

Pi¢u ché hop chit trung gian 71

Vao dung dich Hop chét trung gian 70 (838 mg, 4,34 mmol) trong
dichloromethane (60 mL) dugc thém triethylamine (1,83 mL, 13,02 mmol) va t-
butyl (3-aminopropyl) carbamate (2,27 g, 13,02 mmol) trong dichloromethane
(40 mL) & 0 °C. Dung dich phan tmg dugc khudy & nhiét d6 phong trong 18 gior



va sau d6 c6 dic dudi 4p suit giam. Du luong thu duge duge tinh ché bang sic
ky cot dé tao ra Hop chat trung gian 71 (380 mg, 30%).

"H-NMR (400 MHz, CDCl;) 6 5.87-5.71 (m, 2H), 4.99 (s, 1H), 4.58-4.52
(m, 2H), 3.26 (d, J= 5.7 Hz, 2H), 3.23-3.18 (m, 2H), 2.70-2.65 (m, 2H), 2.07 (d,
J=2.7Hz,3H), 1.68 (d, /= 6.6 Hz, 2H), 1.45 (d, /= 2.6 Hz, 9H).

Diéu ché hop chit trung gian 72

Vao dung dich Hop chit trung gian 71 (790 mg, 2,76 mmol) trong
dichloromethane (10 mL) dugc thém fluorenylmethyloxycarbonyl clorua (Fmoc-
Cl, 856 mg, 3,31 mmol) va N,N-diisopropylethylamine (0,78 mL, 5,52 mmol).
Sau khi khudy & nhiét d6 phong trong 2 gio, dung dich phan tmg duogc pha lodng
v6i dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lép hitu co
duoc 1am kho trén natri sunfat khan. Sau khi loc va ¢6 dic dudi ap suat giam, du
lwgng thu dugc duoc tinh ché béng sdc ky cot dé tao ra Hop chét trung gian 72
(1,4 g, 98%). EI-MS m/z: [M+H] " 509.19.

Piéu ché hop chit trung gian 73

Vao dung dich Hop chat trung gian 72 (790 mg, 2,76 mmol) trong metanol
(20 mL) duoc thém kali cacbonat (1,96 g, 14,15 mmol) ¢ 0 °C. Sau khi khudy &
nhiét d§0 phong trong 30 phut, dung dich phan Uung dugc pha lodang voi
dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lop hitu co dugc
lam kho trén natri sunfat khan. Sau khi loc va c6 dac dudi ap sut gidm, du luong
thu dugc dugce hoa tan trong dichloromethane (10 mL) va sau do6 4-nitrophenyl
(2- (trimethylsilyl) ethyl) carbonate (Teoc-PNP, 962 mg, 3,39 mmol) va N,N-
diisopropylethylamine (0,80 mL, 5,66 mmol) dugc thém vao va dung dich phan
mg dugc khudy & nhiét do phong trong 18 gid. Dung dich phan tmg duoc pha
lodng v&i dichloromethane (100 mL) va rira bang nudc cat (50 mL). Lop hitu co
dugc lam kho trén natri sunfat khan. Sau khi loc va c6 dac dudi ap suét giam, du
luong thu dugc dugc tinh ché bang sac ky cot dé tao ra Hop chét trung gian 73
(596 mg, 54%). EI-MS m/z: [M+H] " 389.28.

Piéu ché hop chat trung gian 74



Vao dung dich Hop chit trung gian 73 (300 mg, 0,77 mmol) trong
dichloromethane (5 mL) duoc thém triethylamine (0,33 mL, 2,31 mmol) va
methanesulfonyl anhydride (175 mg, 1,00 mmol) & 0 °C. Sau khi khudy & nhiét
do phong trong 1 gi0, dung dich phan img dugc pha loang véi dichloromethane
(50 mL) va rira sach bang nudc cat (30 mL). Lép hitu co duoc 1am kho trén natri
sunfat khan. Loc va ndng d6 duéi ap suit giam cho Hop chét trung gian 74 (380
mg, tho) dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+H] © 467.17.

Piéu ché hop chat trung gian 76

Péi v6i dung dich Hop chat trung gian 75 (450 mg, 0,62 mmol, Hop chat
trung gian 75 dugc didu ché theo phuong phap duoc mo ta trong 4n pham bang
sang ché qudc té s6. WO 2022/155518 A1) trong N, N-dimethylformamide (5 mL)
duoc thém cesium carbonate (811 mg, 2,49 mmol) va Hop chat trung gian 74
(349 mg, 0,75 mmol) trong N,N-dimethylformamide (2 mL). Sau khi khudy &
nhiét do phong trong 3 gid, dung dich phan tmg duogc c6 dic dudi ap suat giam
va pha lodng vé6i dichloromethane (50 mL) va metanol (10 mL) va rira sach bang
nuée cat (30 mL). Lép hitu co duoc 1am khé trén natri sunfat khan. Sau khi loc
va c6 dac dudi ap suat giam, du luong thu dugc dugc tinh ché béng sdc ky cot dé
tao ra Hop chét trung gian 76 (468 mg, 68%). EI-MS m/z: [M+H] * 1093.72.

Picu ché hop chat trung gian 77

Dung dich Hop chat trung gian 76 (468 mg, 0,43 mmol) trong
tetrahydrofuran (10 mL) dugc thém tetrabutylammonium fluoride (dung dich
tetrahydrofuran 1,0 M, 2,1 mL, 2,14 mmol). Sau khi khuéy dudi sy hoi luu trong
5 gid, dung dich phan ung duoc cd dic dudi ap sudt giam va du luong thu dugc
duoc tinh ché bang sic ky cot pha ngugc, tao ra Hop chat trung gian 77 (256 mg,
63%). EI-MS m/z: [M+H] " 950.12.

Diéu ché hop chat trung gian 78

Vao dung dich Hop chét trung gian 77 (256 mg, 0,27 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém N, N-bis (t-butoxycarbonyl) -1H-pyrazole-
1-carboxamidine (126 mg, 0,40 mmol) va triethylamine (0,11 mL, 0,81 mmol).



Sau khi khudy & 60 °C trong 17 gid, dung dich phan tmg duoc c6 dic dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chat
trung gian 78 (103 mg, 32%). EI-MS m/z: [M+H] " 1192.17.

Diéu ché hop chit trung gian 79

Dung dich Hop chat trung gian 78 (103 mg, 0,09 mmol) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (1 mL) & 0 °C dudi nito.
Dung dich phan tmg dugc khudy ¢ nhiét do phong trong 2 gio. Sau khi co dic,
du lugng thu duogc duoc tinh ché béng HPLC dé tao ra Hop chat trung gian 79
(48 mg, 45%)

"H-NMR (400 MHz, CD30D) 6 7.29 (d, J= 1.4 Hz, 1H), 7.26 (d,J=1.4
Hz, 1H), 6.59 (d, J= 0.6 Hz, 1H), 6.56 (d, /= 0.6 Hz, 1H), 5.88 — 5.77 (m, 2H),
5.75 = 5.69 (m, 2H), 5.02 (d, J = 3.3 Hz, 4H), 4.64 — 4.50 (m, 6H), 3.94 (d, J =
4.2 Hz, 2H), 3.75 (s, 3H), 3,42 — 3,32 (m, 4H), 3,01 — 2,93 (m, 2H), 2,24 — 2,17
(m, 6H), 1,97 (p, J = 7,8 Hz, 2H), 1,34 (dt, J = 14,6, 7,1 Hz, 6H). EI-MS m/z:
[M+H] " 891.09.

Vi du 13: Piéu ché hop chit trung gian 89
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Picu ché hop chat trung gian 80

Dung dich 4-Piperidinethanol (5 g, 38,7 mmol) trong dichloromethane

(200 mL) dugc thém triethylamine (8,1 mL, 58,05 mmol) va di-t-butyl

dicarbonate (9,78 mL, 42,57 mmol) duéi nito. Dung dich phan (mg dugc khudy

o nhiét do phong trong 3 gid va sau do6 pha lodng véi etyl axetat (50 mL) va rira

sach bang nudc cit (50 mL x 2). Lép hitu co duge 1am kho trén natri sunfat khan.

Sau khi loc va c6 dac duoi ap suat giam, du luong thu dugc dugc tinh ché béng

sdc ky cot dé tao ra Hop chét trung gian 80 (7,25 g, 81,6%).

'H-NMR (CDCls) &: 1,04-1,10 (m, 2H), 1,48 (s, 9H), 1,49-1,55 (m, 3H),
1,60-1,66 (m, 2H), 2,27 (s, 1H), 2,64 (t, ] = 8,0 Hz, 2H), 3,64 (t, J = 8,0 Hz, 2H),

4,03-4,08 (m, 2H). EI-MS m/z: [M + Na] *252.26.



Diéu ché hop chit trung gian 81

Dung dich Dimethyl sulfoxide (0,93 mL, 13,08 mmol) trong
dichloromethane (20 mL) dugc thém tur tir oxalyl clorua (0,34 mL, 3,93 mmol) &
-78 ° C dudi nito. Sau khi khudy trong 30 phut, dung dich phan tng duoc thém
Hop chat trung gian 80 (1 g, 4,36 mmol) trong dichloromethane (5 mL). Dung
dich phan tmg duoc khudy & -50 °C trong 2 gid. Dung dich phan tmg duogc thém
triethylamine (1,8 mL, 13,1 mmol). Sau khi nang 1én 0°C khudy trong 30 phut,
dung dich phan tmg dugc pha lodng voi etyl axetat (50 mL), rira sach bang nudc
cat (30 mL). LSp hitu co dugc 1am kho trén natri sunfat khan. Sau khi loc va ¢
dac dudi ap suét giam, du lugng thu duge duogc tinh ché bﬁng sdc ky cot dé tao ra
Hop chat trung gian 81 (990 mg, 99%).

'"H-NMR (300 MHz, CDCl3), & (ppm): 9,78 (br s, 1H), 4,08 (br d, 2H),
2,74 (br t, 2H), 2,39 (d, 2H), 2,12-1,89 (m, 1H), 1,79-1,64 (m, 2H), 1,45 (s, 9H),
1,26-1,10 (m, 2H). EI-MS m/z: [M+H] " 228.23.

Piéu ché hop chit trung gian 82

Dung dich lithium clorua (17,2 g, 40,65 mmol) trong acetonitrile (40 mL)
duogc thém triethylphosphonoacetate (7,33 mL, 50,81 mmol) ¢ nhiét do phong
dudi nito. Sau khi khudy trong 5 phat, dung dich phan tng duoc thém
Triethylamine (5,67 mL 40,65 mmol) ¢ nhiét 6 phong trong 10 phat. Hop chat
81 (7,7 g, 33,88 mmol) trong acetonitrile (60 mL) dugc thém vao dung dich phan
tmg. Sau khi khudy & nhiét 46 phong trong 17 gid, dung dich phan tng duoc pha
lodng véi etyl axetat (150 mL), rira sach bang nudc cat (150 mL). Lép hitu co
duoc séy kho trén magié€ sulfat khan. Sau khi loc va ¢6 dac dudi ap suét giam,
can thu duoc dugc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 82 (5,59
g, 58,2%).

"H-NMR (400 MHz, CDCls), & (ppm): 6,96-6,88 (m, 1H), 5,85-5,811 (m,
1H), 4,08 (s, 2H), 3,73 (s,3H), 2,07-2,64 (m, 2H), 2,17-2,13 (m, 2H), 1,67 (s, 2H),
1,59-1,55 (m, 1H), 1,54 (s, 9H), 1,18-1,11 (m, 2H). EI-MS m/z: [M+H] "284.01.

Piéu ché hop chit trung gian 83



Vao dung dich Hop chat trung gian 82 (2,5 g, 8,82 mmol) trong
dichloromethane (30 mL) duogc thém diisobutylaluminium hydride (dung dich
cyclohexane 1,0 M, 19 mL, 19,00 mmol) & -78 °C du6i nito. Sau khi khqu 0 -
78 °C trong 3 gi0, dung dich phan ting dugc thém metanol (100 mL). Dung dich
phan tng dugc loc qua Celite va rira bang metanol. Loc duoc loai bé duéi ap suat
giam va duoc st dung ma khong can tinh ché dé c6 hop chét trung gian 83 (1,91
g, 84,8%).

"H-NMR (400 MHz, CDCI;): § = 5.70-5.65 (m, 2H), 4.18-4.01 (m, 4H),
2.69 (t, 2H, J = 12.6 Hz), 2.02 (t, 2H, J = 5.6 Hz), 1 .72-1 .62 (m, 3H), 1 .47 (s,
9H), 1 .11 (qd, 2H, J =12.2 Hz, 3.9 Hz). EI-MS m/z: [M+H] "256.06.

Pi¢u ché hop chat trung gian 84

Dung dich Hop chit trung gian 83 (1,91 g, 7,48 mmol) trong
dichloromethane (20 mL) duogc thém triethylamine (1,6 mL, 11,2 mmol) va
methanesulfonyl clorua (0,87 mL, 11,2 mmol) & 0 °C. Sau khi khuéy 0 nhiét do
phong trong 3 gid, hdn hop phan tmg pha lodng véi etyl axetat (20 mL) va rira
sach bang nudc cat (30 mL). Lép hitu co duge lam kho trén natri sunfat khan.
Sau khi lgc, dich loc dugc loai bé dudi ap suat gidm va st dung ma khong can
tinh ché dé c6 hop chét trung gian 84 (2,59 g, tho).

Picu ché hop chat trung gian 85

Dung dich Hop chat trung gian 5 (1 g 4,62 mmol) trong N,N-
dimethylformamide (15 mL) dugc thém kali cacbonat (766 mg, 5,54 mmol) va
hop chat 84 (2,3 g, 6,94 mmol). Sau khi khudy ¢ nhiét 46 phong trong 14 gio,
hdn hop phan ting pha lodng véi etylic axetat (20 mL) va rira sach bang nudc cét
(30 mL). Lop hitu co dugc lam kho trén natri sunfat khan va loc. Dich loc duogc
o dac dudi ap suat giam. Du luong duoc tinh ché bang sac ky cot dé tao ra Hop
chét trung gian 85 (1,18 g, 56,3%).

"H-NMR (400 MHz, CDCI;): 6 = 7,82-7,72, 5,83-5,69 (m, 2H), 4,80-4,71
(m, 2H), 4,04-4,03 (m, 2H), 2,65 (s, 2H), 2,05-1,93 (m, 1H), 1,07-1,04 (m, 2H).
EI-MS m/z: [M+H] *454.17.



Diéu ché hop chat trung gian 86

Vao dung dich Hop chat trung gian 85 (550 mg, 1,21 mmol) trong n-
butanol (5 mL) dugc thém vao Hop chat trung gian 9 (1,17 g, 2,42 mmol) va N, N-
diisopropylethylamine (1,05 mL, 6,06 mmol). Sau khi khudy & 0 °C trong 5 phit,
dung dich phan ung duoc dun néng dén 120 °C va khudy trong 24 gio 1di dé
ngudi dén nhiét d6 phong. Hon hop phan tmg duge cd dic dudi ap sudt giam. San
pham phan tmg dam dic dugc tinh ché bang sac ky cot dé tao ra Hop chat trung
gian 86 (157 mg, 15,6%). EI-MS m/z: [M+H] " 829.22.

Picu ché hop chat trung gian 87

Dung dich Hop chét trung gian 86 (157 mg, 0,19 mmol) trong metanol (3
mL) duoc thém dung dich amoniac (28-30% amoniac, 0,5 mL, 4,74 mmol) va
natri hydrosulfit (Na,S,04, 330 mg, 1,89 mmol). Sau khi khudy & nhiét do phong
trong 1 gioy, dung dich phan tmg duoc dua qua bd loc Celite va rira bang metanol.
Sau khi loc, dich loc duogc loai bé dudi ap suat giam va dugc st dung ma khong
can tinh ché dé co dugc Hop chét trung gian 87 (151 mg, thd), dugc sir dung ma
khong can tinh ché thém.

Picu ché hop chat trung gian 88

Péi v6i dung dich Hop chat trung gian 87 (151 mg, 0,19 mmol) trong N, N-
dimethylformamide (2 mL) duoc thém vao hop chat 2 (40 mg, 0,21 mmol) & 0
°C. Dung dich phan tng dugc khudy trong 30 phat va sau d6 thém N- (3-
dimethylaminopropyl) -N'-ethylcarbodiimide (0,04 mL, 0,24 mmol) va
triethylamine (0,11 mL, 0,76 mmol) va dung dich phan ung duoc khuéy O nhiét
d6 phong trong 15 gio. Dung dich phan tmg duoc c6 dic dudi ap sudt giam va
tinh ché bang sac ky cot dé tao ra Hop chét trung gian 88 (100 mg, 54%). EI-MS
m/z: [M+H] "961.13.

Diéu ché hop chat trung gian 89

Péi v6i dung dich Hop chét trung gian 88 (20 mg, 0,02 mmol) trong
dichloromethane (2 mL) dugc thém axit trifluoroacetic (0,4 mL) ¢ 0 °C dudi nito.

Dung dich phan tng duoc khudy & nhiét do phong trong 0.5 gid. Sau khi c6 dic,



du luong thu dugc duge tinh ché bang HPLC dé tao ra Hop chét trung gian 89
(4,8 mg, 27%). EI-MS m/z: [M+H] " 861.30.
Vi du 14: Piéu ché hop chit trung gian 95
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Picu ché hop chat trung gian 90

Dung dich 3-Aminophenol (1 g, 9,16 mmol) trong tetrahydrofuran (10
mL) dugc thém di-t-butyl dicarbonate (2,52 mL, 10,99 mmol). Sau khi khuéy
trong 16 gio & nhiét dg phong, dung dich phan ing dugc pha loang vai etyl axetat
(50 mL) va rira sach bang dung dich amoni clorua nudc bdo hoa (50 x 2 mL).
Dung dich phan tng dugc lam kho trén natri sunfat khan. Sau khi loc, dung moi
duoc loai bo dudi ap sudt giam va sir dung ma khong can tinh ché dé c6 dugc
Hop chat 90 (1,8 g, 93%).

"H-NMR (400 MHz, CDCl;) & 9,24 (s, 1H), 9,18 (s, 1H), 6,88 (m, 2H),
6,83 (m, 1H), 6,35 (m, 1H), 1,46 (s, 9H). EI-MS m/z: [M+H] "209.10.

Pi¢u ché hop chit trung gian 91

Dung dich Hop chit trung gian 90 (300 mg, 1,43 mmol) trong N,N-

dimethylformamide (5 mL) dugc thém cesium carbonate (560 mg, 1,72 mmol) va



Hop chét trung gian 5 (551 mg, 1,57 mmol) & 0 °C dudi nito. Sau khi khudy trong
2 gi0, dung dich phan tng dugc pha loang vai etyl axetat (30 mL) va rua sach
bang nude ¢t (15 mL x 2) va nude mudi (15 mL). Lép hiru co duoc lam kho trén
natri sulfat khan va loc va c6 dic. Chat ¢d dic duoc dong dac bﬁng cach thém
dichloromethane va diethyl ether, sau d6 dugc loc va say kho dé c6 dugec Hop
chat trung gian 91 (474 mg, 69%), duoc sir dung ma khéng can tinh ché thém.

"H-NMR (400 MHz, CDCl3) 8 9,29 (s, 1H), 8,26 (s, 1H), 8,06 (s, 1H),
7,90 (s, 1H), 7,75 (s, 1H), 7,12 (m, 2H), 7,10 (d, 1H), 6,56 (m, 1H), 6,14 (m, 2H),
4,87 (d,J=3,6 Hz,2H), 4,57 (d,J=3,2 Hz, 2H), 1,46 (s, 9H). EI-MS m/z: [M+H]
" 478.00.

Pi¢u ché hop chit trung gian 92

Vao dung dich Hop chét trung gian 9 (607 mg, 1,47 mmol) va Hop chét
trung gian 91 (470 mg, 0,98 mmol) trong n-butanol (5 mL) dugc thém
diisopropylethylamine (0,68 mL, 3,93 mmol) ¢ nhiét d§ phong. Sau khi dun néng
dén 120 °C trong 24 giod, dung dich phan tng dugc lam lanh dén nhiét 46 phong.
Dung dich phan tng duoc pha loang voi dichloromethane (100 mL) va metanol
(20 mL) va rtra bang nude cat (50 mL). Lop hitu co duoc lam kho trén natri sunfat
khan va duoc loc va co dic dé c6 duoge Hop chat trung gian 92 (100 mg, 12%),
duoc str dung ma khong can tinh ché thém. EI-MS m/z: [M+H] * 853.30.

Piéu ché hop chit trung gian 93

Dung dich Hop chét trung gian 92 (100 mg, 0,11 mmol) trong metanol (5
mL) dugc thém dung dich amoniac (28-30% amoniac, 0,209 mL) va natri
hydrosulfit (Na,S,04, 204 mg, 1,172 mmol) dudi nito. Sau khi khudy & nhiét do
phong trong 1 gid, dung dich phan tmg dugc pha lodng véi metanol (50 mL) roi
loc. Dich loc dugc ¢6 dac duoi ap suat giam. Hon hop phan tng dugc pha lodng
v6i dichloromethane (100 mL) va metanol (20 mL) va rtra sach bang nudc cit
(50 mL). Lop hitu co duoc lam kho trén natri sunfat khan va duoc loc va c6 dac
dé tao ra Hop chét trung gian 93 (100 mg, tho), duoc sir dung ma khong can tinh
ché thém. EI-MS m/z: [M+H]* 823.36.



Diéu ché hop chat trung gian 94

Péi véi dung dich Hop chét trung gian 93 (100 mg, 0,12 mmol, thd) trong
N, N-dimethylformamide (2 mL) duoc thém vao Hop chét trung gian 2 (26 mg,
0,13 mmol) trong N, N-dimethylformamide (1 mL) & 0 °C dudi nito. Sau khi khudy
& nhiét do phong trong 1 gid. Hon hop phan ung dugc thém N- (3-
dimethylaminopropyl) -NV'-ethylcarbodiimide hydrochloride (28 mg, 0,18 mmol)
va triethylamine (0,05 mL, 0,36 mmol) Sau khi khudy ¢ nhiét do phong trong 13
gid, dung dich phan tmg dugc cd dic dudi ap sudt giam va dong dic bang
dichloromethane va diethyl ether, sau d6 loc va siy kho dé c6 duoc Hop chat
trung gian 94 (54 mg, 53%). EI-MS m/z: [M+H] " 984.84.

Pi¢u ché hop chat trung gian 95

Dung dich Hop chat trung gian 94 (50 mg, 0,061 mmol) trong
dichloromethane (2 mL) dugc thém axit trifluoroacetic (0,4 mL) ¢ 0 °C duéi nito.
Sau khi khuay & nhiét 46 phong trong 40 phut, dung dich phan ting duoc co dic
va tinh ché bang HPLC dé tao ra Hop chét trung gian 95 (1,7 mg, 3%). EI-MS
m/z: [M+H] * 884.37.

Vi du 15: Piéu ché hop chit trung gian 104
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Picu ché hop chat trung gian 96

Dung dich metyl 3-nitrocinnamate (3,5 g, 16,89 mmol) trong metanol (20
mL) va nude cat (5 mL) dugc thém conc. axit clohydric (0,25 mL) va bot sat (9
g, 161,15 mmol). Sau khi dun néng dé hdi luu bang cach khuay trong 17 gio,
dung dich phan tmg dugc loc qua Celite va co dic dudi ap suat giam dé co dugc
Hop chat trung gian 96 (2,7 g, thd) ma khong can tinh ché.

"H-NMR (400 MHz, DMSO-d¢): 6 7.48 (d, J = 15.8 Hz, 1H), 7.06 (t, J =
7.8 Hz, 1H), 6.85-6.79 (m, 2H), 6.65-6.61 (m, 1H), 6.41 (d, J = 15.8 Hz, 1H),
5.19 (s, 2H), 3.71 (s, 3H).

Diéu ché hop chat trung gian 97

Péi v6i dung dich Hop chat trung gian 96 (2,7 g, 15,24 mmol) duoc hoa
tan trong 1,4-dioxan (10 mL dugc thém di-t-butyl dicarbonate (3,85 mL, 16,76



mmol) va dung dich natri bicacbonat trong nuédc bao hoa (3,2 g, 38,09 mmol) hoa
tan trong nudc (50 mL). Sau khi khudy & nhiét d6 phong trong 21 gid, hdn hop
phan tmg dugc pha lodng véi etyl axetat (50 mL) va rira sach bang nuéc cit (50
mL x 2). Dung dich phan ting dugc lam kho trén natri sunfat khan. Sau khi loc,
dich loc dugc co dic dudi ap sudt giam va tinh ché bang sic ky cot dé tao ra Hop
chat trung gian 97 (3 g, 71%).

"H-NMR (CD30D, 400 MHz) 6 7,65 (s, 1H), 7,62 (d, 1H, J = 16,1 Hz),
7,43 (d, 1H, J=17,6 Hz), 7,28 (t, 1H, J= 7,6 Hz), 7,20 (d, 1H, J = 7,6 Hz), 6,47
(d, IH, J=16,1 Hz), 3,76 (s, 3H), 1,51 (s, 9H).

Piéu ché hop chat trung gian 98

Pbi voi dung dich Hop chat trung gian 97 (1,3 g, 4,69 mmol) trong
dichloromethane (20 mL) dugc thém diisobutylaluminum hydride (1,0M trong
cyclohexane, 19 mL, 18,75 mmol) & -78 © C dudi nito. Sau khi khuéy 0 -78 °C
trong 3 gi0, dung dich phan ing dugc thém metanol (100 mL) & nhiét d§ phong.
Dung dich phan ting dugc loc qua Celite. Dich loc dugc ¢6 dac dudi ap suét giam.
Can dugc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 98 (815 mg,
70%). EI-MS m/z: [M + Na] * 272.05.

Piéu ché hop chat trung gian 99

Dung dich Hop chat trung gian 98 (800 mg, 3,21 mmol) trong
dichloromethane (16 mL) duogc thém triethylamine (0,7 mL, 4,81 mmol) va
methanesulfonyl clorua (0,3 mL, 3,53 mmol) ¢ 0 °C. Sau khi khqu O nhiét do
phong trong 3 gid, dung dich phan ung pha loang véi etyl axetat (20 mL) va ria
sach bang nuéc cat (30 mL). Lép hitu co duge lam kho trén magié sulfat khan va
loc. Dich loc dugc ¢6 dac dudi ap suat giam dé c6 Hop chat trung gian 99 (1 g,
95%), duoc str dung ma khong can tinh ché thém.

Piéu ché hop chat trung gian 100

Pbi voi dung dich Hop chat trung gian 4 (762 mg, 3,52 mmol) trong N, N-
dimethylformamide (15 mL) dugc thém kali cacbonat (663 mg, 4,8 mmol) va hop
chat 99 (1,05 g, 3,2 mmol). Sau khi khudy & 50 °C trong 15 gid, dung dich phan



g pha lodng vdi etyl axetat (20 mL) va rira sach bang nudc cat (30 mL). Lép
hiru co dugc lam kho trén natri sunfat khan va loc. Loc dugc c6 dac dudi ap suat
giam dé c6 hop chit trung gian 100 (815 mg, 57%), dugc stir dung ma khong can
tinh ché thém. EI-MS m/z: [M+H] * 448.25.

Piéu ché hop chat trung gian 101

Déi voi dung dich Hop chét trung gian 100 (500 mg, 1,12 mmol) trong n-
butanol (6 mL) dugc thém hop chat 9 (811 mg, 1,68 mmol) va N,N-
diisopropylethylamine (0,8 mL, 4,47 mmol). Sau khi khudy ¢ 0 °C trong 5 phut,
hdn hop phan tmg dugc lam néng dén 120 °C va khudy trong 23 gio. Dung dich
phan tGng duoc 1am lanh dén nhiét do phong va c6 dic dudi ap suit giam. Du
lugng thu duge duoc tinh ché bang sac ky cot dé c6 Hop chat trung gian 101 (316
mg, 34%). EI-MS m/z: [M+H]" 823.42.

Piéu ché hop chit trung gian 102

Dung dich Hop chét trung gian 101 (316 mg, 0,38 mmol) trong metanol
(6 mL) dugc thém dung dich amoniac nudc (28 ~ 30% amoniac, 0,7 mL, 9,6
mmol) va natri hydrosulfit (Na,S,04, 668 mg, 3,84 mmol). Sau khi khuay & nhiét
d6 phong trong 1 gid, két tia dugc loc qua Celite va rira bang metanol. Loc duoc
¢ dic dudi ap suit giam va thu duoc Hop chét trung gian 102 (304 mg, tho),
duoc str dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *793.51.

Piéu ché hop chit trung gian 103

Péi voi dung dich Hop chét trung gian 102 (304 mg, 0,38 mmol) trong
N, N-dimethylformamide (2 mL) dugc thém hop chat 2 (82 mg, 0,42 mmol) & 0
°C. Sau khi khudy trong 30 phut, dung dich phan ung duoc thém N- (3-
dimethylaminopropyl) -N'-ethylcarbodiimide (0,08 mL, 0,48 mmol) va
triethylamine (0,21 mL, 1,54 mmol) ¢ nhiét d§ phong trong 15 gid. Dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bing
sic ky cot dé tao ra Hop chat trung gian 103 (12 mg, 3%). EI-MS m/z:
[M+H]954.47.

Piéu ché hop chit trung gian 104



Déi voi dung dich Hop chét trung gian 103 (12 mg, 0,001 mmol) trong
dichloromethane (1 mL) dugc thém vao axit trifluoroacetic (0,4 mL) ¢ 0 °C dudi
nito. Sau khi khudy & nhiét d6 phong trong 0,5 gid, dung dich phan tng duogc co
dic. Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chat trung gian
104 (4,3 mg, 40%). EI-MS m/z: [M+H]"855.46.

Vi du 16: Piéu ché hop chit trung gian 110
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Pi¢u ché hop chat trung gian 105

vao dung dich t-butyl prop-2-en-1-ylcarbamate (1,0 g, 6,44 mmol) trong
N,N-dimethylformamide (9 mL) va metanol (1 mL) dugc thém trimethylsilylazide
(1,27 mL, 9,66 mmol) va dong (I) iodide (613 mg, 3,22 mmol). Sau khi khuay &
90 °C trong 18 gi0, dung dich phan ing dugc pha loang véi etyl axetat (200 mL)
va rira sach bang dung dich amoni clorua nudc bdo hoa (50 mL x 2) va siy kho
trén natri sunfat khan. Sau khi loc va c¢6 dac dudi ap suét gidm, du lugng thu dugc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 105 (373 mg, 29%).

"H-NMR (400 MHz, CDCl;) & 7,65 (s, 1H), 5,09 (s, 1H), 4,43 (d,J = 6,0
Hz, 2H), 1,46 (s, 9H).

Piéu ché hop chat trung gian 106



Vao dung dich Hop chat trung gian 105 (122 mg, 0,62 mmol) va hop chét
5 (315 mg, 0,68 mmol) trong N, N-dimethylformamide (55 mL) dugc thém kali
cacbonat (102 mg, 0,74 mmol) & nhiét d6 phong dudi nito. Sau khi khudy trong
16 g10, dung dich phan trng dugc pha loang voi etyl axetat (200 mL) va rtra sach
bang nude cat (150 mLx2) va nudc mudi (150 mL). Dung dich phan tmg duoc
lam kho trén natri sunfat khan. Sau khi loc va c6 dac dudi ap sut giam, du luong
thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 106 (146
mg, 50%).

"H-NMR (400 MHz, DMSO) & 8.27 (s, 1H), 8.06 (s, 1H), 7.86 (d, J = 8.3
Hz, 2H), 7.78 (s, 1H), 7.30 (s, 1H), 6.17 - 6.07 (m, 1H), 5.97 — 5.93 (m, 1H), 5.07
(d, J=6.0 Hz, 2H), 4.84 (d, /= 5.2 Hz, 2H), 4.16 (d, J = 5.9 Hz, 2H), 1.38 (s,
9H).

Piéu ché hop chat trung gian 107

Vao dung dich Hop chét trung gian 106 (265 mg, 0,57 mmol) va Hop chét
trung gian 9 (412 mg, 0,85 mmol) trong n-butanol (3 mL) dugc thém vao N, N-
diisopropylethylamine (0,49 mL, 2,84 mmol) & nhi¢t d§ phong. Sau khi dun nong
dén 100 °C va khuay trong 21 gio, dung dich phan tmg dugc 1am ngudi dén nhiét
do phong va pha loang véi dichloromethane (100 mL) va metanol (20 mL) va rira
sach bang nudc cit (50 mL). Lép hitu co duoc 1am khé trén natri sunfat khan va
loc. Dich loc dugce co dac dudi ap suat giam. Du lugng thu dugc duge tinh ché
bang sic ky cot dé tao ra Hop chat trung gian 107 (352 mg, 73%). EI-MS m/z:
[M+H] * 842.42.

Piéu ché hop chat trung gian 108

Dung dich Hop chét trung gian 107 (352 mg, 0,42 mmol) trong metanol
(10 mL) va nudc cat (2 mL) dugc thém dung dich amoniac (28-30% amoniac, 0,6
mL) va natri hydrosulfit (Na,S,04, 728 mg, 4,2 mmol) dudi nito. Sau khi khudy
¢ nhiét do phong trong 2 gio, dung dich phan Uimg dugc pha loang v4i metanol
(50 mL) r6i loc. Dich loc dugc ¢6 dic dudi ap suat giam. Hon hop phan tng dugc

pha lodng véi dichloromethane (100 mL) va metanol (20 mL) va rira sach bang



nuée cat (50 mL). Lép hitu co dugc 1am kho trén natri sulfat khan va dugce loc va
co dic dé c6 Hop chat trung gian 108 (100 mg, 29%), duoc sir dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]+ 812.47.

Diéu ché hop chit trung gian 109

Pbi v6i dung dich Hop chat trung gian 108 (100 mg, 0,12 mmol) trong
N, N-dimethylformamide (3 mL) dugc thém hop chat 2 (29 mg, 0,15 mmol) trong
N, N-dimethylformamide (1 mL) dudi nito. Sau khi khudy & nhiét d6 phong trong
1 gio, dung dich phan ung dugc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (0,03 mL, 0,17 mmol) va triethylamine (0,05 mL, 0,05 mmol)
& nhiét d6 phong trong 16 gid. Dung dich phan tng duoc c6 dic dudi ap suit
giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 109 (80 mg, 66%). EI-MS m/z: [M+H]" 973.54.

Piéu ché hop chat trung gian 110

Dung dich Hop chat trung gian 109 (80 mg, 0,08 mmol) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (1 mL) & -78 °C duéi nito.
Sau khi khudy ¢ nhiét d6 phong trong 2 gid, dung dich phan tng dugc co dic
dué6i ap suét giam. Du luong thu dugc duge tinh ché bang HPLC dé tao ra hop
chét trung gian 110 (25 mg, 35%).

"H-NMR (400 MHz, DMSO) & 12.84 (s, 1H), 8.19 (s, 2H), 8.04 — 7.91 (m,
3H), 7.65 (s, 2H), 7.37 (s, 2H), 7.30 (s, 2H), 6.52 (d, J=2.6 Hz, 2H), 5.96 — 5.79
(m, 3H), 4.95 - 4.87 (m, 6H), 4.58 — 4.48 (m, 6H), 4.10 (q, /= 5.7 Hz, 2H), 3.70
(s, 3H), 2.10 (d, J = 6.5 Hz, 6H), 1,26 (q, J=7,1 Hz, 6H). EI-MS m/z: [M+H]"
873.55.

Vi du 17: Piéu ché hop chit trung gian 120



(2,2 g, 10,93 mmol) trong dichloromethane (20 mL) dugc thém dimethyl
sulfoxide (5 mL), triethylamine (9,2 mL, 65,6 mmol) va phurc hgp sulfur trioxide
pyridine (4,3 g, 27,33 mmol) & 0 °C. Sau khi khudy & nhiét d6 phong trong 17
gi0, dung dich phan tmg dugc pha loang v6i dichloromethane (100 mL) va rira
sach bang nudc cat (50 mL) va dung dich axit clohydric 0,1 N (50 mL) va say
kho trén natri sunfat khan. Sau khi loc va c6 dic dudi ap suat giam, san pham
duoc tinh ché bang sic ky cot dé co6 Hop chat trung gian 111 (1,65 g, 75%).
"H-NMR (400 MHz, CDCl;) 6 9.60 — 9.44 (m, 1H), 4.13 (d, J= 61.6 Hz,
1H), 3.62 —3.40 (m, 2H), 2.23 — 1.82 (m, 4H), 1.46 (d, J=19.7 Hz, 9H).
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Pi¢u ché hop chat trung gian 111

Dung dich I t-butyl (S) -2- (hydroxymethyl) pyrrolidine-1-carboxylate

Piéu ché hop chat trung gian 112



Dung dich Lithium clorua (421 mg, 9,94 mmol) va trimethyl
phosphonoacetate (2,2 g, 12,42 mmol) trong acetonitrile (8 mL) dugc thém
triethylamine (1,4 mL, mmol) & 0 °C. Dung dich phan tmg dugc khudy ¢ nhiét
d6 phong trong 10 phut. Dung dich phan tng dugc thém Hop chit trung gian 111
(1,6 g, 8,28 mmol) trong acetonitrile (12 mL) Sau khi khudy & nhiét d6 phong
trong 17 gio, dung dich phan ing dugc pha loang vai diethyl ether (100 mL) va
rira sach bang dung dich amoni clorua nudc bio hoa (50 mL) va nude mudi (50
mL). Lop hitu co duge 1am kho trén natri sunfat khan. Sau khi loc va c6 dac duoi
ap suat giam, du luong thu dugc dugc tinh ché bang sic ky cot dé tao ra Hop chat
trung gian 112 (1,43 g, 67%).

"H-NMR (400 MHz, CDCl;) § 6.14 (t,J=10.0 Hz, 1H), 5.74 (d,J=11.4
Hz, 1H), 5.32 - 5.22 (m, 1H), 3.71 (s, 3H), 3.59 — 3.34 (m, 2H), 2.31 (d, /= 12.9
Hz, 1H), 1.84 (ddt, J = 12.5, 8.4, 6.0 Hz, 2H), 1.67 (dt,J = 13.2, 6.6 Hz, 1H),
1.42 (d, J=22.5 Hz, 9H).

Piéu ché hop chit trung gian 113

Dung dich Hop chat trung gian 112 (700 mg, 2,74 mmol) trong
tetrahydrofuran (20 mL) dugc thém natri hydroxit (219 mg, 5,48 mmol) trong
nude cat (10 mL) ¢ 0 °C Sau khi khudy & nhiét d6 phong trong 17 gid, dung dich
phan tng dugc pha lodng véi etyl axetat (200 mL) va rira sach bang dung dich
axit clohydric 1 N (100 mL). L&p hitu co duge 1am kho trén natri sunfat khan.
Loc duogc c6 dic dudi ap suét giam dé c6 Hop chét trung gian 113 (660 mg, 99%),
duogc str dung ma khong can tinh ché thém.

"H-NMR (400 MHz, CDCl3) 6 6.91 (d, J=13.0 Hz, 1H), 5.84 (d, /= 15.6
Hz, 1H), 4.46 (d, J=56.8 Hz, 1H), 3.45 (s, 2H), 2.10 (s, 1H), 1.87 (q, /= 6.6 Hz,
5H), 1.49 - 1.40 (m, 9H).

Piéu ché hop chat trung gian 114

Vao dung dich Hop chat trung gian 113 (660 mg, 2,74 mmol) trong
tetrahydrofuran (10 mL) dugc thém isobutyl chloroformate (0,37 mL, 2,87 mmol)
va triethylamine (0,46 mL, 3,28 mmol) & -78 °C. Sau khi khudy & nhiét ¢ phong



trong 1 gio, dung dich phan tmg dugc thém metanol (5 mL) va natri borohydride
(310 mg, 8,21 mmol). Dung dich phan ting dugc khudy & nhiét do phong trong 2
gid va pha lodng véi etyl axetat (100 mL) va rira sach bang nudc cat (50 mL).
Lo6p hitu co duge 1am kho trén natri sunfat khan va duoc loc va c6 dac dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét
trung gian 114 (494 mg, 79%).

"H-NMR (400 MHz, CDCl;) 6 5.66 (s, 1H), 4.31 (d, J = 39.6 Hz, 1H),
4.14 (d,J=5.0Hz, 2H), 3.39 (s, 1H), 2.01 (s, 1H), 1.94 - 1.76 (m, 3H), 1.71 (ddd,
J=11.0,6.7,3.1 Hz, 4H), 1.45 (d, /= 6.8 Hz, 9H).

Piéu ché hop chat trung gian 115

Vao dung dich Hop chat trung gian 114 (494 mg, 2,17 mmol) trong
dichloromethane (20 mL) dugc thém vao N-methylmorpholine (0,48 mL, 4,34
mmol) va methanesulfonyl anhydride (416 mg, 2,39 mmol) & -78 °C. Sau khi
khudy & nhiét d6 phong trong 2 gio, dung dich phan ung dugc pha lodng véi
dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lép hitu co duge
1am kho trén natri sunfat khan va loc va co dic dudi ap suat giam dé c6 duoc Hop
chat trung gian 115 (632 mg, 95%), duoc st dung ma khong can tinh ché thém.

"H-NMR (400 MHz, CDCls) & 5.82 (s, 1H), 5.67 (s, 1H), 4.72 (d, J=6.5
Hz, 2H),4.32 (d,/J=39.2 Hz, 1H), 4.17 - 4.09 (m, 1H), 3.40 (s, 1H), 3.02 (s, 3H),
2.05 (s, 1H), 1.84 (p, J = 6.4 Hz, 2H), 1.58 (s, 2H), 1.44 (s, 9H).

Piéu ché hop chat trung gian 116

Vao dung dich Hop chat trung gian 115 (632 mg, 2,07 mmol) va hop chét
5 (448 mg, 2,07 mmol) trong N,N-dimethylformamide (15 mL) dugc thém kali
cacbonat (314 mg, 2,27 mmol) & nhiét do phong dui nito. Sau khi khudy trong
16 gid, dung dich phan ing dugc pha loang voi etyl axetat (200 mL) va rtra sach
bang nudc cat (100 mL x 2) va nude mudi (100 mL). Lép hitu co duoc 1am khod
trén natri sunfat khan va duoc loc va ¢ dic dudi ap suat giam. Du lugng thu
duge dugc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 116 (563 mg,
63%).



"H-NMR (400 MHz, DMSO) 6 8.25 (s, 1H), 8.04 (d, J= 1.9 Hz, 1H), 7.89
(s, IH), 7.77 (s, 1H), 5.92 — 5.82 (m, 1H), 5.69 — 5.62 (m, 1H), 4.83 (d, J=5.9
Hz, 2H), 4.21 (s, 1H), 3.29 - 3.19 (m, 2H), 1.77 (q, J= 6.7 Hz, 2H), 1.65 (s, 1H),
1.33 (d, J=27.7 Hz, 9H).

Piéu ché hop chat trung gian 117

Vao dung dich Hop chét trung gian 116 (300 mg, 0,70 mmol) va Hop chét
trung gian 9 (511 mg, 0,98 mmol) trong n-butanol (4 mL) dugc thém vao N,N-
diisopropylethylamine (0,61 mL, 3,52 mmol) & nhi¢t d§ phong. Sau khi dun nong
dén 120 °C va khqu trong 20 gio, dung dich phan tng dugc lam lanh dén nhiét
do phong. Hon hop phan tmg pha lodng véi dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nude cat (50 mL). Lép hitu co duge 1am kho
trén natri sunfat khan va duoc loc va cd dic dudi ap suat giam. Du lugng thu
duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung gian 117 (263 mg,
46%). EI-MS m/z: [M+H]" 801.41.

Piéu ché hop chat trung gian 118

Dung dich Hop chét trung gian 117 (263 mg, 0,32 mmol) trong metanol
(10 mL) va nudc cat (2 mL) dugc thém dung dich amoniac (28-30% amoniac, 0,5
mL) va natri hydrosulfit (Na2S204, 572 mg, 3,28 mmol) dudi nito. Sau khi khudy
¢ nhiét d§ phong trong 2 gid, dung dich phan tng dugc thém metanol (50 mL).
Hén hop phan tng dugc loc qua Celite va rira bﬁng metanol. Loc duoc c6 dac va
pha loéng v&i dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lép
hitu co dugc 1am kho trén natri sunfat khan va loc. Loc dugc ¢6 dic dudi ap suit
giam dé cung cip Hop chat trung gian 118 (223 mg, 88%) ma khong can tinh ché.
EI-MS m/z: [M+H]" 771.43.

Piéu ché hop chat trung gian 119

Déi voi dung dich Hop chét trung gian 118 (223 mg, 0,29 mmol) trong
N,N-dimethylformamide (2 mL) dugc thém vao N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (0,07 mL, 0,43 mmol) va triethylamine (0,12 mL, 0,87 mmol)
duéi nito. Sau khi khudy ¢ nhiét d6 phong trong 1 gid, dung dich phan tng dugc



thém Hop chét trung gian 2 (47 mg, 0,24 mmol) trong N, N-dimethylformamide
(1 mL). Sau khi khudy & nhiét d6 phong trong 16 gid, dung dich phan tmg duogc
o dic dudi ap suat giam. Du lugng thu duoc dugce tinh ché bang sic ky cot dé
tao ra Hop chit trung gian 119 (99 mg, 36%). EI-MS m/z: [M+H] * 932.48.

Piéu ché hop chat trung gian 120

Dung dich Hop chit trung gian 119 (99 mg, 0,11 mmol) trong
dichloromethane (1,6 mL) dugc thém vao axit trifluoroacetic (0,4 mL) ¢ -78 °C
duéi nito. Sau khi khudy ¢ nhiét d6 phong trong 1 gid, dung dich phan ting dugc
cd dac dudi ap suat giam. Du luong thu duoc duoc tinh ché bang HPLC dé tao ra
hop chét trung gian 120 (56 mg, 64%).

Vi du 18: Piéu ché hop chat trung gian 127
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Piéu ché hop chat trung gian 121

Dung dich 5-nitroindole (1 g, 6,13 mmol) trong metanol (15 mL) dugc
thém palladium/than cai (85 mg). Sau khi khudy & nhiét d6 phong duéi bong
hydro trong 3 gi¢, dung dich phan ung dugc dua qua Celite. Dich loc dugc ¢6 dac



duéi ap suat giam. Loc dam dic dugc hoa tan trong N, N-dimethylformamide (15
mL) & nhiét 6 phong va sau dé di-t-butyl dicarbonate (1,3 g, 6,13 mmol) va
diisopropylethylamine (0,79 g, 6,13 mmol) duoc thém vao. Sau khi khudy ¢ nhiét
do phong trong 5 gid, hon hop phan tng pha lodng véi etyl axetat (50 mL) va ria
sach bang dung dich amoni clorua nudc bdo hoa (50 mL x 2) va say kho trén natri
sunfat khan. Dung dich phan tng dugc loc va cd dic dudi ap suat giam dé c6
duoc Hop chat trung gian 121 (1,15 g, 80%), duoc sir dung ma khong can tinh
ché thém.

"H-NMR (400 MHz, DMSO-dg) 8 12,88 (s, 1H), 9,25 (s, 1H), 7,96 (s, 1H),
7,87 (s, 1H), 7,42 (d, J = 8,4 Hz, 1H), 7,35 (d, J = 8,8 Hz, 1H), 1,48 (s, 9H).

Picu ché hop chat trung gian 122

Dung dich Hop chat trung gian 121 (1 g, 4,28 mmol) trong N,N-
dimethylformamide (40 mL) dugc thém kali cacbonat (711 mg, 5,14 mmol) va
trans-1,4-dibromo-2-butene (2,75 g, 12,86 mmol) & nhiét do phong. Sau khi
khudy ¢ 60 °C trong 18 gio trong 6 gid. Dung dich phan tng duoc pha lodng véi
etyl axetat (50 mL) va rira bang nudc cat (50 mL x 2) va say kho trén natri sunfat
khan. Dung dich phan tng duoc loc va ¢6 dic dudi ap suat giam. Du lugng thu
duge dugc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 122 (372 mg,
23%).

"H-NMR (400 MHz, DMSO) & 9.21 (s, 1H), 8.19 (s, 1H), 7.85 (s, 1H),
7.49 (d,J=8.9Hz, 1H), 7.21 (d,J =8.5 Hz, 1H), 6.14 (dd, J = 15.1, 7.1 Hz, 1H),
5.88 (q, J=7.5Hz, 1H), 5.05 (d, J = 6.0 Hz, 2H), 4.23 (d, J = 6.8 Hz, 1H), 4.16
(d, J=7.3 Hz, 2H), 1,48 (s, 9H).

Picu ché hop chit trung gian 123

Dung dich Hop chat trung gian 122 (369 mg, 1,0 mmol) trong N,N-
dimethylformamide (4 mL) dugc thém vao 4-chloro-3-hydroxy-5-nitrobenzamide
(182 mg, 0,84 mmol) va kali cacbonat (174 mg, 1,26 mmol) dudi nito. Sau khi
khudy & 50 °C trong 5 gid, dung dich phan tng duoc pha lodng voi etyl axetat

(50 mL) va rira bang nude cat (50 mL x 2). Lép hitu co duoc 1am kho trén natri



sunfat khan. Dich loc dugc c6 dac dudi ap suét giam. Du luong thu duoc duogc
tinh ché bang sac ky cot dé tao ra Hop chit trung gian 123 (312 mg, 74%).

"H-NMR (400 MHz, DMSO-ds) 6 9.23 (s, 1H), 8.24 (d, J = 17.5 Hz, 2H),
8.06 (s, 1H), 7.87 (d, J = 13.6 Hz, 2H), 7.78 (s, 1H), 7.50 (d, J = 9.2 Hz, 1H),
7.22(d,J=9.2Hz, 1H), 6.21 (dt, J=15.8, 6.2 Hz, 1H), 6.01 - 5.90 (m, 1H), 5.10
(d, J=6.1 Hz, 2H), 4.86 (d, J= 5.3 Hz, 2H), 1.48 (s, 9H). EI-MS m/z: [M+H]"
502.31.

Piéu ché hop chat trung gian 124

Vao dung dich Hop chét trung gian 123 (310 mg, 0,62 mmol) va Hop chét
trung gian 9 (406 mg, 0,98 mmol) trong n-butanol (6 mL) dugc thém
diisopropylethylamine (0,21 mL, 1,24 mmol) & nhiét d§ phong. Sau khi dun néng
dén 120 °C va khqu trong 20 gio, dung dich phan tng dugc lam lanh dén nhiét
do phong. Hon hop phan tmg pha lodng véi dichloromethane (100 mL) va
metanol (20 mL) va rira sach bang nudc cat (50 mL). Lép hitu co duge 1am kho
trén natri sunfat khan va loc. Dich loc duogc ¢6 dac dudi ap suét giam. Sau khi
pha loang véi dichloromethane va diethyl ether, chét ran thu duoc dugc loc. Chat
ran dugc say kho dé co dur 124 (thd), duoc s dung ma khong can tinh ché thém.
EI-MS m/z: [M+H]" 877.59.

Pi¢u ché hop chat trung gian 125

Dung dich Hop chat trung gian 124 (0,20 mmol, thd) trong metanol (7
mL) va nudc ct (1 mL) dugc thém dung dich amoniac (28 ~ 30% amoniac, 0,2
mL) va natri hydrosulfit (Na,S,04, 355 mg, 2,04 mmol). Sau khi khudy ¢ nhiét
do phong trong 1 gid, hon hop phan ung dugc pha lodng voi metanol (50 mL) va
loc. Loc dugc ¢ dic va pha lodng véi acetonitrile (10 mL), va chat ran thu duoc
dugc loc. Chét rin duoc séy kho dé co hop chét trung gian 125 (thd), dugc st
dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 847.58.

Piéu ché hop chat trung gian 126

Vao dung dich Hop chit trung gian 125 (0,20 mmol, thd) trong N,N-
dimethylformamide (4 mL) dugc thém Hop chat trung gian 2 (47 mg, 0,24 mmol)



trong N, N -dimethylformamide (1 mL) dudi nito. Sau khi khudy & nhiét 6 phong
trong 1 gid, dung dich phan ung dugc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (47 mg, 0,30 mmol) va triethylamine (0,72 mL, 0,61 mmol) &
nhiét do phong trong 16 gid. Dung dich phan tmg dugc ¢ dic dudi ap suit giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
126 (83 mg, 40%). EI-MS m/z: [M+H]" 1008.64.

Piéu ché hop chat trung gian 127

Dung dich Hop chat trung gian 126 (33 mg, 0,03 mmol) trong
dichloromethane (1,6mL) dugc thém axit trifluoroacetic (0,4mL) & -78 °C dudi
nito. Sau khi khudy ¢ nhiét d6 phong trong 1 gid, dung dich phan tmg c6 dic dudi
ap suat giam. Du luong thu dugc duge tinh ché bang HPLC dé tao ra hop chat
trung gian 127 (11 mg, 27%).

"H-NMR (400 MHz, DMSO-d¢) 8 12.84 (s, 1H), 8.25 (s, 1H), 7.98 (s, 1H),
7.93 (s, 1H), 7.68 - 7.60 (m, 3H), 7.45 (s, 1H), 7.37 - 7.28 (m, 3H), 7.06 (d, J =
9.2 Hz, 1H), 6.52 (s, 2H), 6.02 (dt, J = 14.1, 6.5 Hz, 1H), 5.79 (s, 2H), 4.90 (dd,
J =20.3,7.7Hz, 5H), 4.52 (dq, J=14.1, 6.3 Hz, 5H), 3.69 (s, 3H), 2.10 (d, J =
10.6 Hz, 6H), 1.25 (q, /= 7.9 Hz, 6H). EI-MS m/z: [M+H]" 908.54.

Vi du 19: Piéu ché hop chit trung gian 133
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Piéu ché hop chat trung gian 128

Dung dich t-butyl carbazate (5 g, 37,83 mmol) trong N,N-
dimethylformamide (30 mL) dugc thém natri hydrua (60%, 3,8 g, 94,6 mmol) &
0 °C. Sau khi khudy & 0 ° C trong 0,5 gid, dung dich phan tng dugc thém 1,3-
dibromopropane (3,8 mL, 37,8 mmol) & nhiét &6 phong trong 3 gid. Hon hop
phan tng dugc pha lodng véi etyl axetat (300 mL) va rira sach bang nudc cét (150
mL x 2). Lép httu co dugce 1am kho trén natri sulfat khan va sau do6 loc. Dich loc
dd duoc ¢ dic. Du lugng thu dugc dugce tinh ché bang sic ky ¢t dé tao ra Hop
chét trung gian 128 (3,9 g, 57%).

"H-NMR (400 MHz, CDCl;) 8 3.86 (s, 1H), 3.49 — 3.41 (m, 2H), 3.07 -
2.99 (m, 2H), 2.03 (p, J = 6.8 Hz, 2H), 1.52 — 1.44 (m, 9H).

Piéu ché hop chat trung gian 129

Vao dung dich Hop chat trung gian 128 (1,2 g, 6,86 mmol) va Hop chat
trung gian 5 (2,0 g, 5,72 mmol) trong N, N-dimethylformamide (15 mL) dugc thém
kali cacbonat (1,1 g, 8,58 mmol) & nhiét 46 phong dudi nito. Sau khi khuay trong
18 gid, hdn hop phan ung duoc pha lodng véi etyl axetat (200 mL) va ria sach

bang nude cat (100 mLx2). Lép hitu co duoc lam kho trén natri sulfat khan va



sau do loc. Dich lgc da dugc cod dac. Du lugng thu dugc dugce tinh ché béng sac
ky cot dé tao ra Hop chat trung gian 129 (2,0 g, 80%).

"H-NMR (400 MHz, DMSO) 6 8.28 (s, 1H), 8.05 (d, J=2.1 Hz, 1H), 7.88
(s, 1H), 7.78 (s, 1H), 6.02 — 5.83 (m, 2H), 4.81 (d, /= 5.1 Hz, 2H), 3.26 (d, J =
6.0 Hz, 2H), 2.84 (t, J = 6.8 Hz, 2H), 2.00 (t, /= 7.3 Hz, 2H), 1.37 (s, 9H).

Diéu ché hop chit trung gian 130

Péi voi dung dich Hop chét trung gian 129 (2 g, 4,54 mmol) va Hop chét
trung gian 9 (4,7 g, 9,07 mmol) trong n-butanol (35 mL) dugc thém N,N-
diisopropylethylamine (5,5 mL, 31,8 mmol) ¢ nhiét do phong va dun néng dén
100 °C. Sau khi khudy trong 21 gid, hdn hop phan tng dugc 1am ngudi dén nhiét
d6 phong va pha loang véi dichloromethane va diethyl ether. Chét ran thu dugc
duoc loc va rira sach ete. Chét ran da loc dugc tinh ché béng sdc ky cot dé tao ra
Hop chat trung gian 130 (1,0 g, 28%). EI-MS m/z: [M+H]* 816.52.

Pi¢u ché hop chat trung gian 131

Pbi véi dung dich Hop chat trung gian 130 (1,0 g, 1,29 mmol) trong
metanol (20 mL) va nuéc (4 mL) dugc thém dung dich amoniac (28-30%
amoniac, 1,4 mL) va natri hydrosulfit (Na2S204, 2,2 g, 12,87 mmol) duéi nito.
Sau khi khudy ¢ nhiét d6 phong trong 2 gid, dung dich phan tmg dugc thém
metanol (50 mL). Chat ran thu duge da dugce loc. Loc dugc ¢b dic va pha lodng
v6i dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). L6p hitu co
duoc lam kho trén natri sulfat khan va sau do loc. Dich loc da duoc c6 dac. Du
lugng thu duge dugce tinh ché bang sac ky cot dé tao ra Hop chat trung gian 131
(1,0 g, tho). EI-MS m/z: [M+H]" 786.58.

Pi¢u ché hop chit trung gian 132

Pbi voi dung dich Hop chat trung gian 131 (1,0 g, 1,29 mmol) trong N, N-
dimethylformamide (6 mL) dugc thém vao hop chét 2 (301 mg, 1,54 mmol) trong
N, N-dimethylformamide (3 mL) dui nito & nhiét d6 phong. Sau khi khudy trong
1 gio, hon hop phan ung duogc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide hydrochloride (0,34 mL, 1,93 mmol) va triethylamine (0,36



mL, 2,57 mmol) & nhiét do phong trong 17 gio. Hon hop phan ung dugc o dic
duéi ap suat giam. Du luong thu dugce dugc tinh ché bang sic ky cot dé tao ra
Hop chat trung gian 132 (545 mg, 44%). EI-MS m/z: [M+H]" 947.62.

Diéu ché hop chit trung gian 133

Péi voi dung dich Hop chét trung gian 132 (63 mg, 0,07 mmol) duoc hoa
tan trong dichloromethane (2 mL) va axit trifluoroacetic (0,2 mL) dugc thém vao
& -0 °C dudi nito. Sau khi khudy & nhiét d6 phong trong 2 gid, hdn hop phan tmg
duoc c6 dac dudi ap suét giam. Du luong thu dugc duogc tinh ché béng HPLC dé
tao ra Hop chét trung gian 133 (42 mg, 53%). EI-MS m/z: [M+H]+ 847.55.

Vi du 20: Piéu ché hop chit trung gian 139
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Pi¢u ché hop chat trung gian 134
Dung dich Hop chat trung gian 5 (300 mg, 0,86 mmol) trong N,N-
dimethylformamide (5 mL) dugc thém natri azide (84 mg, 1,29 mmol) ¢ 0 °C.



Sau khi khudy & 0 °C trong 2 gid, hdn hop phan tmg duoc pha lodng véi etyl
axetat (100 mL) va rira sach bang nudc cat (150 mL x 2). Lép hitu co duge 1am
kho trén natri sulfat khan va sau d6 loc. Loc dugc cd6 dac va pha loang voi
dichloromethane va hexane. Chét ran thu duoc dugc loc va séy kho dé tao ra Hop
chét trung gian 134 (225 mg, 84%), duoc st dung ma khong can tinh ché thém.

"H-NMR (400 MHz, DMSO) 6 8.27 (s, 1H), 8.07 (d, J= 1.7 Hz, 1H), 7.90
(s, 1H), 7.78 (s, 1H), 6.11 - 5.94 (m, 2H), 4.88 (d, J = 4.7 Hz, 2H), 3.97 (d, J =
5.5 Hz, 2H).

Pi¢u ché hop chat trung gian 135

Vao dung dich Hop chét trung gian 134 (225 mg, 0,72 mmol) trong etanol
(3 mL), dichloromethane (2 mL) va nuéc (3 mL) dugc thém t-butyl propa-2-
ynylcarbamate (145 mg, 0,94 mmol), dong (II) sulfat pentahydrate (36 mg, 0,14
mmol) va natri L-ascorbate (57 mg, 0,29 mmol) & 0 °C. Sau khi khqu O nhiét do
phong trong 2 gid, hdn hop phan ung duoc pha lodng véi dichloromethane (100
mL) va metanol (10 mL) va rira sach bang dung dich amoni clorua nudc béo hoa
(50 mL). Lép hitu co dugce 1am kho trén natri sulfat khan va sau d6 loc. Loc dugc
c0 dac, sau do pha loang véi dichloromethane va hexane. Chét ran thu duge duogc
loc va sdy kho dé c6 Hop chét trung gian 135 (283 mg, 84%), duoc st dung ma
khong can tinh ché thém.

"H-NMR (400 MHz, DMSO) 6 8.27 (s, 1H), 8.06 (s, 1H), 7.86 (d, J = 8.3
Hz, 2H), 7.78 (s, 1H), 7.30 (s, 1H), 6.17 - 6.07 (m, 1H), 5.97 — 5.93 (m, 1H), 5.07
(d, J=6.0 Hz, 2H), 4.84 (d, /= 5.2 Hz, 2H), 4.16 (d, J = 5.9 Hz, 2H), 1.38 (s,
9H).

Pi¢u ché hop chat trung gian 136

Vao dung dich Hop chét trung gian 135 (243 mg, 0,52 mmol) va Hop chat
trung gian 9 (428 mg, 1,04 mmol) trong n-butanol (3 mL) dugc thém N,N-
diisopropylethylamine (0,45 mL, 2,60 mmol) & nhi¢t d§ phong. Sau khi dun nong
dén 100 °C va khudy trong 21 gid, dung dich phan tng ¢ nhiét d6 phong. Dung
dich phan trng dugc pha loang véi dichloromethane (100 mL), metanol (20 mL)



va rira sach bang dung dich amoni clorua nudc bdo hoa (50 mL). Lép hitu co
duoc lam kho trén natri sulfat khan va sau do6 loc. Dich loc da duogc c¢6 dac. Du
lwong thu duge duoc tinh ché bang sic ky cot dé c6 Hop chét trung gian 136 (241
mg, 55%). EI-MS m/z: [M+H] " 842.54.

Piéu ché hop chat trung gian 137

Dung dich Hop chét trung gian 136 (241 mg, 0,29 mmol) trong metanol
(10 mL) va nudce (2 mL) duge thém dung dich amoniac (28-30% amoniac, 0,4
mL) va natri hydrosulfit (Na2S204, 498 mg, 2,86 mmol) vao hon hop phan tng
dudi nito. Sau khi khuay ¢ nhiét d6 phong trong 2 gid, dung dich phan ting dugc
thém metanol (50 mL). Chét rin thu duoc da duge loc. Loc duoge 6 dic va pha
lodng voi dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lop
hitu co dugc 1am kho trén natri sulfat khan va sau d6 loc. Loc dugc cb dic dé tao
ra Hop chit trung gian 137 (168 mg, thd), duoc str dung ma khong can tinh ché
thém. EI-MS m/z: [M+H]" 812.54.

Piéu ché hop chat trung gian 138

Péi voi dung dich Hop chét trung gian 137 (168 mg, 0,21 mmol) trong
N,N-dimethylformamide (2 mL) dugc thém hop chat 2 (48 mg, 0,25 mmol) trong
N,N-dimethylformamide (1 mL) vao hon hop phan ung dudi nito ¢ nhiét do
phong. Sau khi khudy trong 1 gio, dung dich phan ung dugc thém N- (3-
dimethylaminopropyl) -N-ethylcarbodiimide hydrochloride (59 mg, 0,31 mmol)
va triethylamine (0,09 mL, 0,62 mmol) & nhiét do phong trong 16 gid. Hon hop
phan tmg duoc cd dic dudi ap suat giam. Du luong thu dugce dugce tinh ché bang
sic ky cot dé c6 hop chat trung gian 138 (175 mg, 87%). EI-MS m/z: [M+H]*
973.60.

Piéu ché hop chat trung gian 139

Dung dich Hop chit trung gian 138 (72 mg, 0,07 mmol) trong
dichloromethane (2 mL) dugc thém vao axit trifluoroacetic (0,5 mL) & -0 °C dudi

nito. Sau khi khudy & nhiét do phong trong 2 gio, dung dich phan tmg dugc co



dac dudi ap suét giam. Du luong thu dugc dugc tinh ché bﬁng HPLC dé tao ra
Hop chat trung gian 139 (51 mg, 56%). EI-MS m/z: [M+H]* 873.52.
Vi du 21: Piéu ché hop chit trung gian 147
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Pi¢u ché hop chat trung gian 140

Dung dich di-t-butyl-iminodiacetate (684 mg, 3,15 mmol) trong N,N-
dimethylformamide (7 mL) dugc thém cesium carbonate (1,12 mg, 3,43 mmol).
Sau khi khudy & nhiét 6 phong trong 10 phat, dung dich phan tng dugc thém
Hop chét trung gian 5 (1 g, 2,86 mmol) ¢ nhiét &6 phong trong 17 gid. Hon hop

phan tng dugc pha lodng véi etyl axetat (20 mL) va rira sach bang nudc cit (30



mL). Lép hitu co dugc 1am kho trén magié€ sulfat khan va sau d6 loc. Dich loc
duoc c6 dac dudi ap suét giam. Du lugng thu dugc dugc tinh ché béng sac ky cot
dé tao ra Hop chat trung gian 140 (1,05 g, 71%).

"H-NMR (400 MHz, CDCl3) 6 7,79 (d, J= 1,9 Hz, 1H), 7,63 (d, J=1,9
Hz, 1H), 6,62 (s, 1H), 5,95 (dt, J = 16,0, 5,2 Hz, 1H), 5,81 (dt, J= 15,7, 5,6 Hz,
1H), 4,74 (d, J = 5,4 Hz, 2H), 4,24 (d, /= 5,1 Hz, 2H), 1,48 (s, 18H).

Piéu ché hop chat trung gian 141

Dung dich Hop chét trung gian 140 (423 mg, 0,87 mmol) trong metanol
(4 mL) va tetrahydrofuran (10 mL) dugc thém natri hydroxit (105 mg, 2,61 mmol)
trong nudc (0,5 mL). Sau khi khudy & nhiét d6 phong trong 1 gio, hdn hop phan
mg dugc pha lodng véi etyl axetat (20 mL) va rira sach bang nudc cat (30 mL).
Lo6p hitu co dugce 1am kho trén magié sulfat khan va sau do6 loc. Dich loc dugc c6
dac duoi ap suét giam. Du lugng thu dugc dugc tinh ché b.;ing sac ky cot dé tao
ra Hop chét trung gian 141 (223 mg, 69%).

"H-NMR (400 MHz, DMSO) & 8.24 (s, 1H), 8.04 (d, J=2.2 Hz, 1H), 7.88
(s, 1H), 7.76 (s, 1H), 7.04 (s, 1H), 5.95 - 5.72 (m, 2H), 4.80 (d, J = 5.5 Hz, 2H),
3.60 (d, J=6.0 Hz, 2H), 1.37 (s, 9H).

Pi¢u ché hop chat trung gian 142

Vao dung dich Hop chat trung gian 141 (650 mg, 1,68 mmol) va hop chét
9 (831 mg, 2,02 mmol) trong n-butanol (8 mL) dugc thém vao N,N-
diisopropylethylamine (1,2 mL, 8,42 mmol) & -0 °C. Sau khi khudy trong 5 phut,
hdn hop phan tng duge dun noéng dén 120 ° C trong 20 gid. Dung dich phan tmg
dugc co dac dudi ap suét giam. Du lugng thu duogc dugc tinh ché bé‘mg sac ky cot
dé tao ra Hop chat trung gian 142 (297 mg, 23%). EI-MS m/z: [M+H]" 761.45.

Piéu ché hop chat trung gian 143

Dung dich Hop chét trung gian 142 (294 mg, 0,39 mmol) trong metanol
(6 mL) dugc thém dung dich amoniac (28-30% amoniac, 0,7 mL, 9,5 mmol) va
natri hydrosulfit (Na2S204, 672 mg, 3,86 mmol). Sau khi khuay & nhiét d6 phong

trong 1 gio, chét rin thu duoc duoc loc qua Celite va rura béng metanol. Loc duoc



c6 didc dudi ap suat giam dé co duoc Hop chit trung gian 143 (202 mg, tho), dugc
str dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 731.5.

Diéu ché hop chit trung gian 144

Déi voi dung dich Hop chét trung gian 143 (202 mg, 0,28 mmol) trong
N, N-dimethylformamide (1 mL) duoc thém hop chat 149 (30 mg, 0,15 mmol)
trong N, N-dimethylformamide (1 mL). Sau khi khudy & 0 ° C trong 30 phit, dung
dich phan tng dugc thém N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
(43,7 mg, 0,28 mmol). Dung dich phan tng duoc khuéy ¢ nhi¢t do phong trong
15 gio. Hon hop phan ung duoc c6 dic dudi ap suat giam. Du lugng thu dugc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 144 (122 mg, 49%).
EI-MS m/z: [M+H]" 892.5.

Picu ché hop chat trung gian 145

Dung dich Hop chéit trung gian 144 (50 mg, 0,05 mmol) trong
dichloromethane (0,8 mL) dugc thém vao axit trifluoroacetic (0,2 mL) & -0 °C.
Sau khi hdn hop phan ing duoc nang 1én nhiét d6 phong va khudy duéi nito trong
1 gio, hdn hop phan tmg duge ¢6 dic dudi ap suat giam dé c6 duoc Hop chat
trung gian 145 (63 mg, tho), dugc sir dung ma khong can tinh ché thém. EI-MS
m/z: [M+H]" 792.53.

Pi¢u ché hop chat trung gian 146

Vao dung dich Hop chét trung gian 145 (35,4 mg, 0,04 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém vao N,N-diisopropylethylamine (0,04 mL,
0,22 mmol), carbonyldiimidazole (22 mg, 0,13 mmol) va 1- (t-butoxycarbonyl)
piperazine (25 mg, 0,13 mmol). Sau khi khudy ¢ nhiét do phong trong 20 gio,
dung dich phan tng c6 dic dudi ap suat giam dé tao ra Hop chat trung gian 146
(45 mg, tho), dugc st dung ma khong can tinh ché thém. EI-MS m/z: [M+H]*
1004.59.

Piéu ché hop chat trung gian 147

Dung dich Hop chat trung gian 146 (45 mg, 0,04 mmol) trong

dichloromethane (1 mL) dugc thém axit trifluoroacetic (0,2 mL) & -0 °C. Sau khi



khudy & nhiét d6 phong duéi nito trong 1 gioy, hon hop phan timg dugc ¢o dic. Du
luong thu duoc duge tinh ché bang HPLC dé tao ra Hop chat trung gian 147 (5,4
mg, 9,5%).

Vi du 22: Piéu ché hop chit trung gian 151
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Pi¢u ché hop chat trung gian 148

Pén dung dich axit 4-ehyl-2-methyl-oxazole-5-carboxylic (100 mg, 0,64
mmol, dugc diéu ché theo phuong phap duoc mo ta trong an pham bang sang ché
ctia Trung Quéc s6. CN 111471056 A) trong tetrahydrofuran (1 mL) duoc thém
oxalyl clorua (0,82 mL, 0,96 mmol) va N,N-dimethylformamide (0,1 mL) & 0 °C.
Sau khi khudy & nhiét 6 phong trong 2 gio, hdn hop phan tmg duogc ¢6 dic dudi
ap sudt giam dé tao ra Hop chit trung gian 148 (tho), duoc sir dung ma khong can
tinh ché thém.

Pi¢u ché hop chat trung gian 149

Vao dung dich Hop chét trung gian 148 (thd) trong axeton (1 mL) duoc
thém kali thiocyanate (125 mg, 1,28 mmol) ¢ 0 °C. Sau khi khuéy o nhiét do
phong trong 30 phut, dung dich phan tng duoc thém hexane (10 mL). Chat ran

thu duoc da duogc loc. Dich loc dugce ¢6 dac dudi ap suat giam. Du lugng thu



duoc duoc tinh ché biang sic ky cot dé tao ra Hop chét trung gian 149 (64 mg,
50%).

"H-NMR (400 MHz, CDCl3), § 2.90 (q, J = 7.6 Hz, 2H), 2.54 (s, 3H), 2.72
(t,J=17.6 Hz, 3H). EI-MS m/z: [M+H]"197.21.

Piéu ché hop chat trung gian 150

Dbi véi dung dich Hop chét trung gian 53 (112 mg, 0,14 mmol) trong N, N-
dimethylformamide (1,5 mL) dugc thém hop chat 149 (30 mg, 0,15 mmol) trong
N, N-dimethylformamide (1 mL). Sau khi khudy & 0 ° C trong 30 phitt, dung dich
phan tng dugc thém N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide (43,7
mg, 0,28 mmol) va triethylamine (0,06 mL, 0,42 mmol) va khqu O nhiét do
phong trong 15 gio. Hon hop phan tmg duoc ¢ dic dudi ap suat giam. Du lugng
thu dugc va tinh ché bang sac ky cot dé tao ra Hop chat trung gian 150 (25 mg,
19%). EI-MS m/z: [M+H]" 959.24.

Pi¢u ché hop chit trung gian 151

Péi v6i dung dich Hop chat trung gian 150 (25 mg, 0,03 mmol) trong
dichloromethane (0,8 mL) dugc thém axit trifluoroacetic (0,2 mL) & -0 °C. Sau
khi khudy & nhiét d6 phong trong 2 gio. Dung dich phan tGng dugc ¢6 dic. Du
lwong thu duoc duge tinh ché bang HPLC dé tao ra Hop chit trung gian 151 (9,3
mg, 42%).

"H-NMR (400 MHz, DMSO-d) 6 8.00 - 7.83 (m, 2H), 7.65 (s, 1H), 7.54
(s, IH), 7.36 (s, 1H), 7.31 (s, 1H), 6.51 (s, 1H), 5.91 (d, J=15.0 Hz, 1H), 5.76
(d, J=14.3 Hz, 2H), 4.89 (s, 3H), 4.66 (d, /= 5.9 Hz, 1H), 4.51 (d, /= 7.3 Hz,
2H), 3.71 (s, 2H), 2.82 (q, J=17,9 Hz, 1H), 2,40 (s, 2H), 2,10 (s, 2H), 1,25 (t, J
=7,2 Hz, 2H), 1,02 (t, /= 7,7 Hz, 2H). EI-MS m/z: [M+H] " 859.27.

Vi du 23: Piéu ché hop chit trung gian 155
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Pi¢u ché hop chat trung gian 152

Dung dich axit 4-ethyl-2-methylthiazole-5-carboxylic (100 mg, 0,58
mmol) trong tetrahydrofuran (I mL) duogc thém oxalyl clorua (0,75 mL, 0,87
mmol) va N,N-dimethylformamide (0,1 mL) & 0 °C. Sau khi khudy & nhiét do
phong trong 2 gio, hdn hop phan tmg dugc ¢o dic dudi ap suat giam dé co duoc
Hop chat trung gian 152 (thd), dugc st dung ma khong can tinh ché thém.

Picu ché hop chit trung gian 153

Vao dung dich Hop chét trung gian 152 (thd) trong axeton (1 mL) duoc
thém kali thiocyanate (113 mg, 1,16 mmol) ¢ 0 °C. Sau khi khudy & nhiét do
phong trong 30 phit, hdn hop phan tng dugc thém hexane (10 mL). Chat ran thu
dugc da dugce loc di. Dich loc dugce c6 dac dudi ap suét giam. Du lugng thu duoc
duoc tinh ché bang sic ky cot dé tao ra Hop chit trung gian 153 (21 mg, 16%).
EI-MS m/z: [M+H]" 213.20.

Pi¢u ché hop chat trung gian 154

Péi v6i dung dich Hop chat trung gian 53 (166 mg, 0,15 mmol) trong N, N-
dimethylformamide (1,5 mL) duoc thém vao Hop chit trung gian 153 (35 mg,
0,16 mmol) hoa tan trong N, N-dimethylformamide (1 mL) & 0 °C. Sau khi khudy
trong 30 phut, dung dich phan tng dugc thém N- (3-dimethylaminopropyl) -N'-



ethylcarbodiimide (46 mg, 0,29 mmol) va triethylamine (0,06 mL, 0,44 mmol) &
nhiét do phong trong 15 gio. Dung dich phan tmg dugc cd dic dudi ap suat giam.
Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
154 (30 mg, 21%). EI-MS m/z: [M+H]" 975.26.

Piéu ché hop chat trung gian 155

Dung dich Hop chit trung gian 154 (30 mg, 0,03 mmol) trong
dichloromethane (0,8 mL) dugc thém axit trifluoroacetic (0,2 mL) ¢ -0 °C. Sau
khi khudy & nhiét do phong trong 2 gid. Dung dich phan tng duoc c6 dic dudi
ap suat giam. Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chat
trung gian 155 (18mg, 68%).

'"H-NMR (400 MHz, DMSO-d¢) 8 7.88 (d, J = 14.1 Hz, 1H), 7.82 (s, 1H),
7.56 (d, J=8.4 Hz, 1H), 7.47 (s, OH), 7.30-7.21 (m, 2H), 6.45 (s, 1H), 5.77 (dq,
2H), 4.81 (d, J=17.4 Hz, 2H), 4.60 (d, /= 6.0 Hz, 1H), 4.51 (s, 1H), 4.44 (d, J
= 7.7 Hz, 1H), 3.64 (s, 2H), 3,03 (q, J = 7,9 Hz, 2H), 2,66 (s, 2H), 2,02 (s, 2H),
1,19 (t, J=7,4 Hz, 2H), 1,07 (t, J= 7,7 Hz, 2H). EI-MS m/z: [M+H]" 875.24.

Vi du 24: Piéu ché hop chit trung gian 160
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Piéu ché hop chat trung gian 156
Dung dich methyl 4-nitro-1H-pyrazole-3-carboxylate (100 mg, 0,54
mmol) trong N, N-dimethylformamide (3 mL) dugc thém cesium carbonate (285



mg, 0,88 mmol) va trans-1,4-dibromo-2-butene (625 mg, 2,92 mmol). Sau khi
khudy ¢ nhiét d6 phong trong 2 gio, hdn hop phan tmg duoc pha lodng véi etyl
axetat (50 mL), rtra sach bang dung dich amoni clorua nuéc bdo hoa (50 x 2 mL).
Lo6p hitu co duoc 1am kho trén natri sulfat khan va sau do6 loc. Loc duoc ¢6 dac
duéi ap suat giam dé c6 dugc Hop chét trung gian 156 (592 mg, 94%), duoc st
dung ma khong can tinh ché thém.

Piéu ché hop chat trung gian 157

Péi voi dung dich Hop chét trung gian 156 (592 mg, 1,55 mmol) trong
metanol (10 mL) dugc thém hydrazine monohydrate (0,2 mL, 4,64 mmol). Sau
khi khudy & nhiét do phong trong 1 gid, dung dich phan Gng dugc thém
Dichloromethane va diethyl ether. Chat ran thu duogc d3 duoc loc. Dich loc duge
¢ dic dudi ap suat giam. Du luong thu duge duoc tinh ché bang sic ky cot dé
tao ra Hop chét trung gian 157 (352 mg, 90%).

Pi¢u ché hop chat trung gian 158

Vao dung dich Hop chat trung gian 157 (350 mg, 1,39 mmol) trong
dichloromethane (20 mL) dugc thém vao N,N'-diisopropylethylamine (1,2 mL,
6,93 mmol) va bis (pentafluorophenyl) carbonate (1,6 g, 4,16 mmol) ¢ -0 °C. Sau
khi khudy ¢ nhiét do phong trong 1 gio, hdn hop phan tng duoc co dic dudi ap
suat giam. Hon hop phan tng duoc thém dichloromethane va hexane. Chat rin
thu duoc dugc loc va sdy kho dé c6 Hop chit trung gian 158 (310 mg, 24%), dugc
str dung ma khong can tinh ché thém.

Pi¢u ché hop chat trung gian 159

Vao dung dich Hop chét trung gian 158 (97 mg, 0,11 mmol) trong N, N-
dimethylformamide (2 mL) dugc thém vao Hop chit trung gian 75 (50 mg, 0,05
mmol) va N,N-diisopropylethylamine (0,05 mL, 0,26 mmol). Sau khi khuay &
nhiét do phong trong 2 gid, hdn hop phan ting dugc ¢ dic dudi ap suat giam.
Hon hop phan tGng duoc thém dichloromethane va hexane. Chét ran thu dugc
duoc loc va sdy kho dé co6 Hop chit trung gian 159 (59 mg, thd), duoc sir dung

ma khong can tinh ché thém.



Piéu ché hop chit trung gian 160

Pbi voi dung dich Hop chit trung gian 159 (59 mg, tho) trong
dichloromethane (1,5 mL) dugc thém axit trifluoroacetic (0,5 mL) & -0 °C. Sau
khi khudy & nhiét d6 phong trong 2 gio. Hon hop phan tmg dugc ¢6 dic dudi ap
suat giam. Du luong thu dugc duoc tinh ché bé“mg HPLC dé tao ra Hop chét trung
gian 160 (30 mg, 45%).

Vi du 25: Piéu ché hop chit trung gian 164
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Piéu ché hop chit trung gian 161
Dung dich methyl 4-nitro-1H-pyrazole-3-carboxylate (100 mg, 0,54
mmol) trong N, N-dimethylformamide (3 mL) dugc thém cesium carbonate (285
mg, 0,88 mmol) va trans-1,4-dibromo-2-butene (625 mg, 2,92 mmol) Sau khi
khudy ¢ nhiét d6 phong trong 2 gio, hdn hop phan tmg duoc pha lodng véi etyl
axetat (50 mL) va rtra bang dung dich amoni clorua trong nudc bio hoa (50 x 2

mL). Lép hitu co duge lam kho trén natri sunfat khan va loc. Dich loc duoc c6



dac duoi ap suét giam. Du lugng thu duoc dugc tinh ché béng sac ky cot dé tao
ra Hop chat trung gian 161 (111 mg, 62%). EI-MS m/z: [M+H]" 304.11.

Diéu ché hop chit trung gian 162

Dung dich Hop chat trung gian 66 (50 mg, 0,07 mmol) trong N,N-
dimethylformamide (2 mL) dugc thém cesium carbonate (34 mg, 0,1 mmol) va
Hop chit trung gian 161 (23 mg, 0,08 mmol). Sau khi khudy ¢ nhiét 46 phong
trong 2 gid, hon hgp phan tmg duge pha lodng véi dichloromethane (20 mL) va
rira sach bang nudc cat (30 mL). Lop hitu co duoc 1am khé trén natri sunfat khan
va loc. Dich loc dugc c6 dac dudi ap suat gidm. Du lugng thu dugce dugc tinh ché
bang sic ky cot dé tao ra Hop chét trung gian 162 (16 mg, 24%). EI-MS m/z:
[M+H]" 946.27.

Pi¢u ché hop chat trung gian 163

Dung dich Hop chét trung gian 162 (67 mg, 0,07 mmol) trong axit axetic
(1 mL) duoc thém vao bot kém (46 mg). Sau khi khudy & nhiét do phong trong 2
gid, hdn hop phan tung dugc loc qua Celite sau d6 rira bang metanol. Hon hop
phan tmg duoc cd dic dudi ap suat giam. Du luong thu dugce dugce tinh ché bang
HPLC dé tao ra Hop chét trung gian 163 (3,2 mg, 3,6%). EI-MS m/z: [M+H]*
916.03.

Picu ché hop chat trung gian 164

Vao dung dich Hop chat trung gian 163 (43 mg, 0,05 mmol) trong metanol
(1,5 mL) dugc thém lithium hydroxit monohydrate (24 mg, 0,14 mmol) hoa tan
trong nude (0,5 mL) & -50 °C. Sau khi khudy & 0 °C trong 20 gid, hdn hop phan
mg duoc diéu chinh dén pH 4-5 bang axit axetic. Hon hop phan tmg dugc co dic
duéi 4p suét giam. Du lugng thu duge duoc tinh ché bang HPLC dé ¢6 duge Hop
chét trung gian 164. (1 mg, 1,7%). EI-MS m/z: [M+H]" 902.00.

Vi du 26: Piéu ché hop chit trung gian 166
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Diéu ché hop chit trung gian 165

Déi véi dung dich Hop chét trung gian 145 (40 mg, 0,04 mmol) trong N, N-
dimethylformamide (1 mL) dugc thém triethylamine (0,10 mL, 0,745 mmol) va
N,N-bis (t-butoxycarbonyl) -1H-pyrazole-1-carboxamidine (17 mg, 0,06 mmol)
Sau khi khudy & nhiét do phong trong 3 gid, hdn hop phan tmg duoc ¢o dic dudi
ap suat giam dé tao ra Hop chat trung gian 165 (37 mg, tho), dugc sir dung ma
khong can tinh ché thém. EI-MS m/z: [M+H]* 1035.01.

Piéu ché hop chat trung gian 166

Dung dich Hop chat trung gian 165 (45 mg, 0,04 mmol) trong
dichloromethane (2 mL) dugc thém vao axit trifluoroacetic (0,5 mL) & -0 °C. Sau
khi khuay & nhiét d6 phong trong 1 gid, hdn hop phan ting duoc ¢6 dic. Du lugng
thu dugc dugce tinh ché bang HPLC dé tao ra Hop chét trung gian 166 (23,8 mg,
46%). EI-MS m/z: [M+H]" 835.09.

Vi du 27: Piéu ché hop chait trung gian 168
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Piéu ché hop chat trung gian 167



Déi voi dung dich Hop chét trung gian 67 (2,0 g, 2,07 mmol, Hop chét
trung gian 67 dugc diéu ché theo phuong phap duoc mo ta trong 4n pham bang
sang ché qudc té s6. WO 2022/155518 Al) trong N,N-dimethylformamide (20
mL) dugc thém cesium carbonate (5,4 g, 16,54 mmol) va Hop chét trung gian 50
(654 mg, 2,07 mmol) trong N,N-dimethylformamide (5 mL). Sau khi khudy &
nhiét 46 phong trong 3 gid, hdn hop phan tmg duge cd dic dudi ap suat giam va
thém chloroform (100 mL) va metanol (20 mL) va rira sach bang nudc cat (30
mL). Lép hitu co dugce lam kho trén natri sunfat khan va loc. Dich loc dugc co
dic dudi ap suat giam. Du lugng thu duoc duge tinh ché bang sic ky cot pha
nguoc dé tao ra Hop chét trung gian 167 (958 mg, 38%). EI-MS m/z: [M+H]*
1179.46.

Pi¢u ché hop chat trung gian 168

Vao dung dich Hop chit trung gian 167 (40 mg, 0,03 mmol) trong
dichloromethane (1 mL) dugc thém axit trifluoroacetic (0,2 mL) ¢ -0 °C. Sau khi
khudy ¢ nhiét do phong duéi nito trong 1,5 gio, hdn hop phan tmg duoc co dic.
Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chat trung gian 168
(17 mg, 29%). EI-MS m/z: [M+H]" 979.29.

Vi du 28: Piéu ché hop chit trung gian 175
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Piéu ché hop chat trung gian 169



Dung dich 4-aminopyrazole (5,89 g, 70,8 mmol) trong tetrahydrofuran
(200 mL) duogc thém triethylamine (15 mL, 106,13 mmol) va di-t-butyl
dicarbonate (48,8 mL, 212,26 mmol) duéi nito. Sau khi khudy ¢ nhiét do phong
trong 20 gid, hdn hop phan tmg duge thém etyl axetat (50 mL) va rira sach bang
nude cat (50 mL x 2). Lop hitu co duoc lam kho trén natri sunfat khan va loc.
Dich loc dugc c6 dac dudi ap suat gidm. Du lugng thu dugc dugce tinh ché bﬁng
sic ky cot dé tao ra Hop chét trung gian 169 (5,9 g, 29%).

"H-NMR (400 MHz, CDCl;) & 8,19 (s, 1H), 7,63 (s, 1H), 6,34 (s, 1H), 1,64
(d, J=3,9 Hz, 9H), 1,52 (s, 9H).

Piéu ché hop chat trung gian 170

Vao dung dich Hop chét trung gian 169 (1,1 g, 3,88 mmol) trong
acetonitrile (30 mL) duoc thém kali cacbonat (590 mg, 4,27 mmol), 18-crown-6
(513 mg, 1,94 mmol) va methyl acrylate (367 mg, 4,27). Sau khi khudy ¢ nhiét
do phong trong 30 phut, dung dich phan ing dugc thém Ethyl acetate (50 mL) va
rira sach bang nudc cit (50 mL x 2). Lop hitu co duoc 1am khé trén natri sunfat
khan va loc. Dich loc dugc c6 dic dudi ap suat giam. Du luong thu duge duoc
tinh ché bang sic ky cdt dé c6 hop chét trung gian 170. (1,38 g, 96 %).

"H-NMR (400 MHz, CDCl3) 8 7.77 (s, 1H), 7.27 (d, ] = 3.1 Hz, 1H), 3.92
(dt, J=9.4, 5.8 Hz, 2H), 3.71 — 3.65 (m, 3H), 2.68 — 2.59 (m, 2H), 1.65 (q, J =
2.4 Hz, 9H), 1.54 — 1.48 (m, 9H). EI-MS m/z: [M+H]" 370.32.

Piéu ché hop chit trung gian 171

Vao dung dich Hop chat trung gian 170 (1,38 g, 3,73 mmol) trong metanol
(20 mL) duoc thém kali cacbonat (770 mg, 5,6 mmol) & -0 °C. Sau khi khudy &
nhiét do phong trong 30 phut, dung dich phan img duoc thém vao Ethyl axetat
(50 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu co duoc 1am kho trén
natri sunfat khan va loc. Dich loc dugc c6 dac duoi ap suat giam. Du lugng thu
duoc duoc tinh ché bang sac ky cot dé ¢ hop chat trung gian 171. (950 mg, 94
%).



"H-NMR (400 MHz, CDCl5) 6 7.66 (s, 1H), 7.53 (s, 1H), 3.96 — 3.87 (m,
2H), 3.67 (s, 3H), 2.64 (p, ] = 5.0 Hz, 2H), 1.50 (s, 9H).

Diéu ché hop chit trung gian 172

Déi voi dung dich Hop chét trung gian 171 (167 mg, 0,62 mmol) trong
N,N-dimethylformamide (30 mL) dugc thém cesium carbonate (303 mg, 0,93
mmol) va trans-1,4-dibromo-2-butene (397 mg, 1,86 mmol). Sau khi khudy &
nhi¢t 4o phong trong 3 gid, dung dich phan tng 1a Ethyl acetate (50 mL) va rira
sach bang nudc cat (50 mL x 2). Lp hitu co dugc 1am kho trén natri sunfat khan
va loc. Dich loc dugc c6 dac dudi ap suat gidm. Du lugng thu dugce dugc tinh ché
bang sic ky cot dé tao ra Hop chat trung gian 172 (177 mg, 71%). EI-MS m/z:
[M+H] *402.24.

Pi¢u ché hop chit trung gian 173

Péi voi dung dich hop chat trung gian 66 (264 mg, 0,37 mmol) trong N, N-
dimethylformamide (2 mL) dugc thém cesium carbonate (179 mg, 0,43 mmol) va
hop chét 172 (177 mg, 0,44 mmol) Sau khi khudy & nhiét d6 phong trong 12 gio,
dung dich phan ting dugc thém Ethyl acetate (50 mL) va rira sach bang nudc cét
(50 mL X 2). Lép hitu co dugce lam kho trén natri sunfat khan va loc. Dich loc
dugc co dac dudi ap suét giam. Du lugng thu duoc dugc tinh ché bé‘mg sac ky cot
dé tao ra Hop chét trung gian 173 (133 mg, 34%). EI-MS m/z: [M+H] * 1045.34.

Piéu ché hop chat trung gian 174

Péi voi dung dich Hop chét trung gian 173 (150 mg, 0,14 mmol) trong
dichloromethane (1 mL) dugc thém axit trifluoroacetic (0,25 mL) ¢ -0 °C. Sau
khi khudy ¢ nhiét do phong trong 1 gio, hdn hop phan tng duoc co dic dudi ap
suit giam dé c6 dugc Hop chat trung gian 174 (135 mg, tho), dugc st dung ma
khong can tinh ché thém.

Piéu ché hop chat trung gian 175

Déi véi dung dich Hop chét trung gian 174 (135mg, thd) trong metanol (1
mL) dugc thém vao lithium hydroxit monohydrate (11,7 mg, 0,28 mmol) trong
nuée (1 mL) & -45 °C. Sau khi khudy & -0 °C trong 2 gid, hdn hop phan tng dugc



diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tGng duoc c6 dic dudi ap
suat giam. Du luong thu dugc duoc tinh ché bé“mg HPLC dé tao ra Hop chét trung
gian 175 (34 mg, 42%). EI-MS m/z: [M+H] " 902.

Vi du 29: Piéu ché hop chit trung gian 178
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Piéu ché hop chat trung gian 176

Péi véi dung dich Hop chét trung gian 49 (300 mg, 1,64 mmol) trong N, N-
dimethylformamide (10 mL) dugc thém cesium carbonate (693 mg, 2,13 mmol)
va 1,4-dibromo-2-butene (1,04 g, 4,91 mmol). Sau khi khudy & nhiét 46 phong
trong 1 gio, hdn hop phan tmg duoc pha lodng véi etyl axetat (50 mL), rira sach
bang dung dich amoni clorua trong nudc bao hoa (2 x 50 mL). Lép hitu co duoc
lam kho trén natri sunfat khan va loc. Dich loc dugc ¢6 dac dudi ap suat giam.
Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
176 (320 mg, 62%).

Pi¢u ché hop chat trung gian 177

Déi v6i dung dich Hop chit trung gian 66 (400 mg, 0,42 mmol, Hop chat
trung gian 66 dugc diéu ché theo phuong phap duoc mo ta trong an pham bang
sang ché qudc té s6. WO 2022/155518 A1) trong N, N-dimethylformamide (5 mL)
dugc thém cesium carbonate (548 mg, 1,68 mmol) va Hop chét trung gian 176
(158 mg, 0,50 mmol) trong N,N-dimethylformamide (2 mL). Sau khi khudy &
nhiét do phong trong 3 gid, hdn hop phan ting dugc ¢ dic dudi ap suat giam.
Hén hop phan tng dugc thém dichloromethane (50 mL) va metanol (10 mL) va

rira bang nude cat (30 mL). Lép hitu co duoc 1am kho trén natri sunfat khan va



loc. Dich loc dugc co dac dudi ap suat giam. Du lugng thu dugc dugce tinh ché
bang sic ky cot dé tao ra Hop chat trung gian 177 (246 mg, 61%). EI-MS m/z:
[M+H] " 956.52.

Diéu ché hop chit trung gian 178

Dung dich Hop chit trung gian 177 (246 mg, 0,26 mmol) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (1 mL) ¢ -0 °C. Sau khi
khudy ¢ nhiét d6 phong duéi nito trong 1,5 gid, hdn hop phan tng duoc cd dic
duéi ap suat giam. Du luong thu duge dugc tinh ché bang HPLC dé tao ra Hop
chét trung gian 178 (92 mg, 30%). EI-MS m/z: [M+H] * 856.48.

Vi du 30: Piéu ché hop chit trung gian 187
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Piéu ché hop chat trung gian 179
Dung dich 3-bromopropanol (2,0 g, 14,39 mmol) trong axeton (30 mL)
duoc thém kali thiocyanat (1,8 g, 15,83 mmol) & -0 °C dudi nito. Sau khi khudy

& nhiét d6 phong trong 17 gid, hdn hop phan tng duoc ¢6 dic dudi ap suat giam.



Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
179 (1,26 g, 65%).

"H-NMR (400 MHz, CDCl;) 6 3.65 (q, J = 5.6 Hz, 2H), 3.01 (dq, J = 9.3,
3.3 Hz, 2H), 2.39 - 2.30 (m, 3H), 2.04 (t, J = 5.8 Hz, 1H), 1.83 (q, J = 6.0 Hz,
2H).

Diéu ché hop chit trung gian 180

Vao dung dich Hop chit trung gian 179 (1,26 g, 9,39 mmol) trong
dichloromethane (30 mL) dugc thém imidazole (958 mg, 14,08 mmol) va
triisopropylsilyl clorua (2,0 g, 10,33 mmol) ¢ -0 °C. Sau khi khudy ¢ nhiét do
phong trong 4 gid, hon hgp phan tng duge pha loang véi dichloromethane (100
mL), rira sach bang dung dich amoni clorua nudc bao hoa (70 mL) va nudc cat
(70 mL). Lop hitu co dugc 1am kho trén natri sunfat khan va loc. Dich loc duogc
o dic dudi ap suat giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé
tao ra Hop chét trung gian 180 (2,7 g, 99%).

'"H-NMR (400 MHz, CDCl3) 6 3.74 (q, J = 5.4 Hz, 2H), 2.99 (q, J = 6.3
Hz, 2H), 2.35 - 2.30 (m, 3H), 1.81 (q, J = 6.2 Hz, 2H), 1.06 (s, 21H).

Piéu ché hop chit trung gian 181

Vao dung dich Hop chét trung gian 180 (2,7 g, 9,29 mmol) trong metanol
(30 mL) dugc thém metyl iodide (0,69 mL, 10,2 mmol) va kali cacbonat (4,1 g,
30,25 mmol) & -0 °C. Sau khi khudy & nhiét d6 phong trong 30 phut, hdn hop
phan tmg duoc pha lodng voi dichloromethane (100 mL) va rira sach bang nudc
cat (70 mL). Lép hitu co dugc 1am kho trén natri sunfat khan va loc. Dich loc
dugc co dac dudi ap suét giam. Du lugng thu duogc dugc tinh ché bé‘mg sac ky cot
dé tao ra Hop chat trung gian 181 (1,73 g, 65%).

"H-NMR (400 MHz, CDCl;) 8 3.86 - 3.73 (m, 2H), 2.60 (tt, J = 7.0, 2.5
Hz, 2H), 2.11 (q, J=2.3 Hz, 3H), 1.82 (q, /= 6.2 Hz, 2H), 1.15 - 1.02 (m, 21H).

Piéu ché hop chat trung gian 182

Vao dung dich Hop chat trung gian 181 (1,2 g, 4,57 mmol) trong metanol

(20 mL) dugc thém iodobenzene diacetate (3,7 g, 11,43 mmol) va amoni cacbonat



(1,3 g, 13,71 mmol) & -0 °C. Sau khi khudy va trao nguoc trong 2 gid, hdn hop
phan trng dugc c6 dac. Du lugng thu dugc dugce tinh ché béng cach tinh ché béng
HPLC dé tao ra Hop chat 182 (1,5 g, thd).

"H-NMR (400 MHz, CDCls) 6 3.84 (q, J = 5.4 Hz, 2H), 3.28 — 3.21 (m,
2H), 3.03 —2.97 (m, 3H), 2.11 — 2.03 (m, 2H), 1.06 (d, J=4.4 Hz, 21H).

Diéu ché hop chit trung gian 183

Pbi v6i dung dich Hop chit trung gian 182 (1,5 g, thd) trong
dichloromethane (20 mL) dugc thém pyridine (0,71 mL, 8,86 mmol) va ethyl
chloroformate (0,51 mL, 5,31 mmol) ¢ 0 °C. Sau khi khudy & nhiét d6 phong
trong 2 gid, hon hop phan ung duoc pha lodng véi dichloromethane (100 mL),
rira bang dung dich axit clohydric 0,5 N (70 mL) va nudc cat (70 mL). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc ¢ dac dudi ap suat
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 183 (1,47 g, 91%).

"H-NMR (400 MHz, CDCl;) 6 4.15 (s, 2H), 3.83 (t, J = 5.2 Hz, 2H), 3.51
(d, J=10.0 Hz, 2H), 3.25 (s, 3H), 2.10 (s, 2H), 1.29 (t, /= 5.8 Hz, 3H), 1.06 (d,
J=4.3Hz, 21H).

Piéu ché hop chat trung gian 184

Dung dich Hop chit trung gian 183 (1,5 g, 4,02 mmol) trong
dichloromethane (30 mL) dugc thém vao axit clohydric (dung dich 4 M 1,4-
dioxane, 12 mL) & 0 °C. Sau khi khudy trong 2,5 gi®, hon hop phan tmg duogc cd
dac. Hon hop phan tmg duoc thém etyl axetat (100 mL) va nudc cat (70 mL).
Lop nudc thu dugc da dugc co6 dac. Hon hop phan Ung duogc thém
dichloromethane (50 mL), metanol (5 mL). L&p hitu co duge 1am kho trén natri
sunfat khan va loc. Loc dugc c¢6 dac dudi ap suat giam dé cung cép Hop chat
trung gian 184 (752 mg, 89%).

"H-NMR (400 MHz, CDCl;) & 4.14 (tt, J = 8.5, 4.5 Hz, 2H), 3.81 (t, J =
5.4 Hz, 2H), 3.67 — 3.42 (m, 2H), 3.31 — 3.25 (m, 3H), 2.16 (q, J = 6.1 Hz, 2H),
1.29 (dt,J=18.7, 4.8 Hz, 3H).



Piéu ché hop chit trung gian 185

Vao dung dich Hop chit trung gian 184 (50 mg, 0,24 mmol) trong
dichloromethane (3 mL) dugc thém triethylamine (0,07 mL, 0,48 mmol) va
methanesulfonyl anhydride (50 mg, 0,29 mmol) & -0 °C. Sau khi khudy ¢ nhiét
do phong trong 2 gid, hdn hop phan tng duoc pha loang véi dichloromethane (50
mL) va rira sach bang nudc cit (20 mL). Lép hiru co duge 1am kho trén natri
sunfat khan va loc. Loc duoc c6 dic dé cung cdp Hop chét trung gian 185 (50 mg,
73%), dugc sir dung ma khong can tinh ché thém.

"H-NMR (400 MHz, CDCl;) 6 4.41 (d, J= 5.9 Hz, 2H), 4.15 (dq, J = 10.5,
3.7 Hz, 2H), 3.51 (d, J = 53.9 Hz, 2H), 3.30 (q, /= 2.4 Hz, 3H), 3.06 (q, /= 2.4
Hz, 3H), 2.40 (d, /= 8.7 Hz, 2H), 1.35 — 1.25 (m, 3H).

Pi¢u ché hop chat trung gian 186

Péi voi dung dich Hop chét trung gian 66 (100 mg, 0,11 mmol, Hop chét
trung gian 66 dugc diéu ché theo phuong phap duoc mo ta trong an pham bang
sang ché qubc té s6. WO 2022/155518 Al) trong N,N-dimethylformamide (2
mL) duoc thém cesium carbonate (113 mg, 0,35 mmol) va Hop chét trung gian
185 (36 mg, 0,13 mmol) hoa tan trong N,N-dimethylformamide (1 mL). Sau khi
khudy ¢ nhiét d6 phong trong 3 gio, hdn hop phan tng duoc ¢ dic dudi ap suat
giam. Hon hop phan tmg duoc thém dichloromethane (50 mL) va metanol (10
mL) va rira bang nudc cat (30 mL). Lép hitu co duoc 1am kho trén natri sunfat
khan va lgc. Dich lgc dugc ¢6 dac dudi ap suét giam. Du lugng thu dugc dugce
tinh ché bang sic ky cot dé tao ra Hop chat trung gian 186 (48 mg, 50%). EI-MS
m/z: [M+H] " 914.41.

Pi¢u ché hop chat trung gian 187

Péi voi dung dich Hop chat trung gian 186 (48 mg, 0,05 mmol) trong
etanol (20 mL) dugc thém natri ethoxide (21% w/w ethanol, 0,24 mL, 0,64
mmol). Sau khi khudy va trao ngugc trong 14 gio, hdn hop phan ung dugc co
dac. Du luong thu dugc dugc tinh ché b?mg HPLC dé tao ra Hop chit trung gian
187 (25 mg, 55%). EI-MS m/z: [M+H] " 842.39.
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Diéu ché hop chit trung gian 188

Péi voi dung dich Hop chat trung gian 4 (400 mg, 1,85 mmol) trong N, N-
dimethylformamide (5 mL) dugc thém cesium carbonate (782 mg, 2,40 mmol) va
hop chét 185 (584 mg, 2,03 mmol). Sau khi khudy & nhiét d6 phong trong 2 gio,
hdn hop phan tmg duogc pha lodng véi etyl axetat (50 mL) va rira sach bang dung
dich amoni clorua nudc bao hoa (50 x 2 mL). Lop hitu co dugce 1am kho trén natri
sunfat khan va loc. Dich loc duge co dic dudi ap suat giam. Du luong thu duoc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 188 (600 mg, 80%).

"H-NMR (400 MHz, CDCl;) 8 7.85 (s, 1H), 7.73 (d, J=4.3 Hz, 1H), 4.38
(q, J = 6.0 Hz, 2H), 4.13 (q, J = 6.5 Hz, 2H), 3.81 — 3.65 (m, 1H), 3.54 (d, J =
14.8 Hz, 1H), 3.37 — 3.25 (m, 3H), 2.56 — 2.48 (m, 2H), 1.29 (q, /= 6.6 Hz, 3H).

Piéu ché hop chat trung gian 189

Dung dich Hop chét trung gian 188 (600 mg, 1,47 mmol) trong ethanol
(10 mL) dugc thém t-butyl (E)-(4-aminobut-2-en-1-yl) carbamate (548 mg, 2,94



mmol) va triethylamine (0,62 mL, 4,41 mmol). Sau khi khudy & 120 °C trong 20
gi®, hon hop phan tng dugc co dic dudi ap suat giam. Du luong thu dugc duoc
tinh ché bang sic ky cot dé tao ra Hop chit trung gian189 (550 mg, 67%). EI-MS
m/z: [M+H] * 558.31.

Piéu ché hop chat trung gian 190

Déi voi dung dich Hop chét trung gian 189 (550 mg, 0,99 mmol) trong
metanol (5 mL) va nuéc cat (1 mL) duge thém dung dich amoniac (28 ~ 30%
amoniac, 1 mL) va natri hydrosulfit (Na,S,04, 1,7 g, 9,86 mmol) ¢ -0 °C. Sau khi
khudy & nhiét 46 phong trong 1,5 gio, dung dich phan mg dugc thém metanol
(10 mL). Chét ran thu duoc duoc loc va rira béng metanol. Dich loc duoc c6 dac
dué6i ap suat giam. Hon hop phan Gmg duge thém vao va rira sach bang nudc cat
(20 mL). Lép hiru co duge lam kho trén natri sunfat khan va loc. Loc dugc c6
dic dudi ap suat giam dé co duge Hop chit trung gian 190 (339 mg, 65%), dugc
str dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 528.39.

Pi¢u ché hop chat trung gian 191

Péi voi dung dich Hop chét trung gian 190 (339 mg, 0,64 mmol) trong
N, N-dimethylformamide (3 mL) duoc thém vao Hop chét trung gian 2 (150 mg,
0,77 mmol) & -0 °C. Sau khi khudy & nhiét do phong trong 30 phat, dung dich
phan ung dugc thém N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (160 mg, 0,84 mmol) va triethylamine (0,05 mL, 0,38 mmol) &
nhiét d6 phong trong 17 gio. Hon hop phan tmg duoc ¢6 dic dudi ap sudt giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
191 (390 mg, 88%). EI-MS m/z: [M+H] " 689.37.

Pi¢u ché hop chit trung gian 192

Dung dich Hop chat trung gian 191 (390 mg, 0,57 mmol) trong
dichloromethane (5 mL) va metanol (1 mL) dugc thém axit clohydric (dung dich
4 M 1,4-dioxane, 1,5 mL). Sau khi khudy trong 2 gid, hdn hop phan tmg dugc cd
dic. Hon hop phan tng dugc thém diethyl ether (20 mL). Chat ran thu duge dugc



loc va sdy kho dé co Hop chét trung gian 192 (360 mg, 96%). EI-MS m/z: [M+H]
" 589.38.

Diéu ché hop chit trung gian 193

Déi voi dung dich Hop chét trung gian 192 (360 mg, 0,54 mmol) trong n-
butanol (3 mL) duoc thém hop chat 51 (170 mg, 0,38 mmol) va triethylamine
(0,26 mL, 1,88 mmol) -0 °C. Sau khi khudy & 120 °C trong 24 gi®, hdn hop phan
g nguoi dén nhiét d6 phong. Hon hop phan tmg duoc ¢6 dic dudi ap sut giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
193 (127 mg, 34%). EI-MS m/z: [M+H] " 1004.40.

Piéu ché hop chat trung gian 194

Dung dich Hop chét trung gian 193 (127 mg, 0,13 mmol) trong metanol
(5 mL) va nuéc cat (1 mL) duge thém dung dich amoniac (28 ~ 30% amoniac,
0,2 mL) va natri hydrosulfit (220 mg, 1,26 mmol) & -0 °C. Sau khi khudy & nhiét
d6 phong trong 2.5 gid, hdn hop phan tng dugc thém metanol (10 mL). Chat rin
thu duoc duoc loc va rira béng metanol. Dich loc dugc c6 dac dudi ap suét giam.
Hon hop phan tmg dugc thém dichloromethane (60 mL) va rira bang nude cat (20
mL). Lép hitu co duoc say kho bang natri sunfat khan va loc. Loc dugc ¢6 dic dé
tao ra Hop chat trung gian 194 (74 mg, 60%), dugc sit dung ma khéng can tinh
ché thém. EI-MS m/z: [M+H] " 974.47.

Piéu ché hop chat trung gian 195

Déi véi dung dich Hop chét trung gian 194 (74 mg, 0,08 mmol) trong N, N-
dimethylformamide (1 mL) dugc thém hop chat 2 (18 mg, 0,09 mmol) & -0 °C.
Sau khi khudy ¢ nhiét d6 phong trong 15 phut, hdn hop phan Gng dugc thém N-
(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (19 mg, 0,10
mmol) va triethylamine (0,05 mL, 0,38 mmol) & nhi¢t do phong trong 15 gio.
Hdn hop phan tng duoc cd dic dudi ap suit giam. Du luong thu dugce duge tinh
ché bang sac ky cot dé tao ra Hop chat trung gian 195 (42 mg, 49%). EI-MS m/z:
[M+H] " 1135.55.

Piéu ché hop chit trung gian 196



Dbi v6i dung dich Hop chat trung gian 195 (42 mg, 0,04 mmol) trong
etanol (2 mL) duoc thém natri ethoxide (21% w/w ethanol, 0,14 mL, 0,37 mmol).
Sau khi khudy hoi luu trong 7 gio, hdn hop phan tng duge 6 dic dudi ap suat
giam dé tao ra Hop chat trung gian 196 (50 mg, tho), duoc sir dung ma khong can
tinh ché thém. EI-MS m/z: [M+H]* 1063.53.

Diéu ché hop chit trung gian 197

Pbi voi dung dich Hop chit trung gian 196 (50 mg, thd) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (1 mL) ¢ -0 °C duéi nito.
Sau khi khudy & nhiét 6 phong trong 1 gio, hdn hop phan tmg duogc ¢6 dic dudi
ap suat giam. Du luong thu dugce duoc tinh ché bang HPLC dé tao ra Hop chét
trung gian 197 (23 mg, 49%).

"H-NMR (400 MHz, DMSO) 8 7.96 (d, J=20.3 Hz, 2H), 7.86 (d, J= 0.8
Hz, 1H), 7.67 (dd, J = 14.8, 1.2 Hz, 2H), 7.41 — 7.36 (m, 2H), 7.28 (dd, /= 7.1,
1.4 Hz, 2H), 6.53 (s, 2H), 5.87 — 5.54 (m, 5H), 4.95 — 4.85 (m, 4H), 4.54 (dq, J =
20.2, 6.5 Hz, 6H), 4.47 —4.41 (m, 2H), 4.01 (t, J=6.1 Hz, 3H), 2.12 (d, J= 7.1
Hz, 6H), 2.00 (q, J = 7.1 Hz, 2H), 1.27 (dt, J = 9.3, 7.1 Hz, 6H) EI-MS m/z:
[M+H] " 963.53.

Vi du 32: Piéu ché hop chit trung gian 199
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Piéu ché hop chit trung gian 198

Vao dung dich Hop chat trung gian 64 (90 mg, 0,08 mmol) trong N,N-
dimethylformamide (10 mL). dugc thém axit alendronic (80 mg, 0,32 mmol),
N,N,N-TETRAMETHYL-O- (1H-benzotriazol-1-yl) uronium
hexafluorophosphate (HBTU, 91 mg, 0,24 mmol) va triethylamine (0,04 mL,



0,32 mmol) dudi nito. Sau khi khudy & nhiét d6 phong trong 3 ngay, dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang
HPLC dé tao ra Hop chét trung gian 198 (32 mg, 31%). EI-MS m/z: [M+H] *
1262.42.

Piéu ché hop chat trung gian 199

Dbi v6i dung dich Hop chat trung gian 198 (32 mg, 0,02 mmol) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (1 mL) & 0 °C dudi nito.
Sau khi khudy & nhiét d6 phong trong 0,5 gid. Dung dich phan tmg duoc co dic
dué6i ap suat giam. Du lugng thu duge duge tinh ché bang HPLC dé tao ra Hop
chét trung gian 199 (14 mg, 47%). EI-MS m/z: [M+H] * 1162.53.

Vi du diéu ché 4: Piéu ché hop chat trung gian 204
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Piéu ché hop chat trung gian 204

Pbi voi dung dich ciia Hop chat trung gian 203 (2,0 g, 2,74 mmol, hop
chat 203 dugc diéu ché theo phuong phap duge mo ta trong an pham bang sang
ché qudc té sb. WO 2018 / 182341 A1) trong N,N-dimethylformamide (10 mL)
duogc thém vao bis(pentafluorophenyl)carbonate (881 mg, 2,23 mmol) va N,N-
diisopropylethylamine (0,66 mL, 3,72 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 17 gid, hdn hop phan tmg dugc pha lodng véi etyl axetat
(100 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu co duwoc 1am kho trén
natri sunfat khan va loc. Dich loc dugc c6 dac duoi ap suat giam. Du lugng thu
duoc duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 204 (1,38 g,
98%).

"H-NMR (400 MHz, CDCI3) 6 8.14 (s, 1H), 7.52 (d, J= 8.8 Hz, 2H), 7.10
(d, J=8.4 Hz, 1H), 5.41-5.30 (m, 4H), 4.25-4.18 (m, 1H), 3.73 (s, 4H), 3.59 (s,



3H), 3.43 (d, J = 1.4 Hz, 3H), 2.06 (d, J = 2.0 Hz, 9H). EI-MS m/z: [M+H] "
751.96.
Vi du diéu ché 5: Piéu ché hop chit trung gian 207
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Piéu ché hop chat trung gian 206

Déi v6i dung dich ctia Hop chat trung gian 205 (162 mg, 0,33 mmol, hop
chét 205 dugc diéu ché theo phuong phap duoc mé ta trong an pham bang sang
ché quéc té s6. WO 2018/182341 Al) trong N,N-dimethylformamide (3 mL)
dugc thém vao 2,5,8,11,14,17-hexaoxanonadecan-19-amine (100 mg, 0,33
mmol), N,N,N',N'-tetramethyl-O- (1H-benzotriazol-1-yl) uronium
hexafluorophosphate (HBTU, 154 mg, 0,41 mmol), va N,N-
diisopropylethylamine (0,12 mL, 0,68 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét d§ phong trong 2 gio, dung dich phan mg dugc pha loang véi etyl axetat
(50 mL) va sau d6 rtra sach bang dung dich natri bicacbonat nuéc bdo hoa (50
mL) va nude cat (50 mL). Lop hitu co dugc 1am kho trén natri sunfat khan va loc.
Dich loc dugc co6 dac dudi ap suat gidm. Du lugong thu dugce dugce tinh ché b:?lng
sac ky cot dé tao ra Hop chat trung gian 206 (185 mg, 72%). EI-MS m/z: [M+Na]*
784.18, [M+H]" 762.17.

Piéu ché hop chat trung gian 207

Vao dung dich Hop chat trung gian 206 (185 mg, 0,24 mmol) trong
dichloromethane (5 mL) dugc thém bis (pentafluorophenyl) cacbonat (115 mg,
0,29 mmol) va N, N-diisopropylethylamine (0,06 ml, 0,36 mmol) & 0 °C dudi nito.



Sau khi khudy & nhiét do phong trong 5 gio, dung dich phan tmg dugc pha lodng

v6i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lép hitu

co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc ¢ dac dudi ap suat

giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 207 (92 mg, 39%). EI-MS m/z: [M+H] " 972.13.
Vi du 33: Piéu ché hop chat 214
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Piéu ché hop chat trung gian 208



Dung dich t-butyl piperidin-4-ylcarbamate (1,2 g, 5,99 mmol) trong N, N-
dimethylformamide (15 mL) dugc thém hop chat 5 (2,2 g, 6,59 mmol) va sau do
la cesium carbonate (2,14 g, 6,59 mmol) & nhiét do phong dudi nito. Sau khi
khudy trong 16 gio, dung dich phan tmg dugc thém véi nude cat (100 mL) va
chiét xuit bang etyl axetat (200 mL x 3). Lép hitu co dugc 1am kho trén natri
sunfat khan va lgc. Dich loc dugc ¢6 dac dudi ap suat giam. Du lugng thu duogc
duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 208 (1,92 g, 70%).

"H-NMR (400 MHz, CDCls) 6 7,69 (s, 2H), 4,43 (m, 1H), 4,22 (t, J= 6.4
Hz, 2H), 3.46 (m, 1H), 2.85-2.82 (m, 2H), 2.53 (t, /= 7,2 Hz, 2H), 2,12-2,01 (m,
4H), 1,94-1,91 (m, 2H), 1,44-1,42 (m, 10H). EI-MS m/z: [M+H]" 457.52.

Pi¢u ché hop chat trung gian 209

Vao dung dich Hop chét trung gian 208 (1,30 g, 2,85 mmol) va hop chat
9 (2,75 g, 5,69 mmol) trong n-butanol (30 mL) dugc thém vao N,N-
diisopropylethylamine (2,48 mL, 14,22 mmol). Sau khi khuay & 120 °C trong 48
gio, hdn hop phan tng duogc 1am ngudi dén nhiét do phong va co dac dudi ap suét
giam. Hon hop phan tng duogc pha lodng véi acetonitrile va diethyl ether dé két
tha chat ran va sau d6 loc. Chit ran duogc sdy kho dé co hop chat trung gian 209
(2,48 g, 84%), dugc str dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *
832.09, [M/2+H]" 416.82.

Piéu ché hop chat trung gian 210

Dung dich Hop chét trung gian 209 (2,48 g, 2,39 mmol) trong metanol (50
mL) duoc thém natri hydrosulfit (Na2S204, 4,17 g, 23,95 mmol) trong nudc cat
(30 mL) va dung dich amoniac (28 ~ 30% amoniac, 4,6 mL, 59,9 mmol). Sau khi
khudy ¢ nhiét d6 phong trong 2.5 gid, két tua duoc loc qua Celite va rira bang
metanol. Dich loc duoc ¢6 dac dudi ap suét giam. Du lugng thu duoc dugc tinh
ché bang sic ky cot pha nguoc dé tao ra Hop chit trung gian 210 (1,4 g, 73%).
EI-MS m/z: [M+H]" 802.25.

Picu ché hop chat trung gian 211



Déi voi dung dich Hop chét trung gian 210 (760 mg, 0,95 mmol) trong
N, N-dimethylformamide (15 mL) duoc thém hop chét 2 (241 mg, 1,23 mmol)
trong N, N-dimethylformamide (5 mL). Sau khi khudy ¢ 30 phut, dung dich phan
ung dugc thém N- (3-dimethylaminopropyl) -NV'-ethylcarbodiimide (221 mg, 1,42
mmol) va triethylamine (0,26 mL, 1,89 mmol) ¢ nhi¢t d0 phong trong 15 gio.
Dung dich phan tng dugc ¢6 dic dudi ap suit giam. Du luong thu dugc duge
tinh ché bang sic ky cot dé tao ra Hop chét trung gian 211 (730 mg, 79%). EI-
MS m/z: [M+H]" 963.04, [M/2+H]" 482.36.

Pi¢u ché hop chat trung gian 212

Dung dich Hop chit trung gian 211 (730 mg, 0,76 mmol) trong
dichloromethane (8 mL) dugc thém vao axit trifluoroacetic (0,4 mL) ¢ 0 °C dudi
nito. Sau khi khudy ¢ nhiét do phong trong 0,5 gio. Dung dich phan tng dugc ¢o
dac dudi ap suét giam. Du luong thu duge dugc tinh ché b.%mg HPLC dé tao ra
Hop chét trung gian 212 (830 mg, 90%).

"H-NMR (400 MHz, DMSO-d¢) 6 12,85 (s, 1H), 8,00 (s, 2H), 7,66 (d, J =
7,2 Hz, 2H), 7,38 (s, 2H), 7,30 (s, 2H), 6,52 (d, J= 5,2 Hz, 2H), 5,75 (d, J = 20,8
Hz, 2H), 4,90 (s, 4H), 4,53 (d, J= 7,8 Hz, 4H), 4,01 (s, 2H), 3,69 (s, 3H), 3,06 (s,
3H), 2,92 (d, J=12,5 Hz, 2H), 2,12 (s, 6H), 2,06 (d, J= 13,4 Hz, 2H), 1,68 (d,
J=13,8 Hz, 2H), 1,28 (t, /= 7,1 Hz, 6H). EI-MS m/z: [M+H] " 863.07, [M/2+H]
"432.34,

Piéu ché hop chit trung gian 213

Dung dich Hop chit trung gian 212 (68 mg, 0,05 mmol) trong N,N-
dimethylformamide (3 mL) duoc thém vao hop chat 11 (38 mg, 0,05 mmol) va
N, N'-diisopropylethylamine (0,045 mL, 0,25 mmol). Sau khi khudy ¢ nhiét do
phong trong 15 gid, dung dich phan tng dugc ¢o dic dudi ap suat giam. Du lugng
thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 213 (60 mg,
89%). EI-MS m/z: [M+Na]" 1453.26, [M+H]" 1431.27, [M/2+H]" 716.55.

Pi¢u ché hop chat trung gian 214



Dung dich Hop chét trung gian 213 (60 mg, 0,042 mmol) trong metanol
(1,5 mL) dugc thém vao lithium hydroxit monohydrate (7,04 mg, 0,17 mmol)
trong nude cat (1,5 mL) ¢ -50 °C dudi nito. Sau khi khudy & 0 °C trong 3 gio,
hdn hop phan tng duoc diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan
ung duoc co dac dudi ap suét giam. Du lugng thu duoc duoc tinh ché béng HPLC
dé tao ra Hop chat trung gian 214 (32 mg, 59%).
Vi du 34: Piéu ché hop chat 221
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Pi¢u ché hop chat trung gian 215
Dung dich t-butyl 3-oxopiperazine-1-carboxylate (569 mg, 2,84 mmol) va
dugc hoa tan trong tetrahydrofuran (12 mL), kali hydroxit (159 mg, 2,84 mmol)



va TBAB (tetrabutylammonium bromide, 152 mg, 0,47 mmol) dugc thém vao va
khudy & nhiét do phong trong 30 phat. Hon hop phan tng duoc thém Hop chat
trung gian 5 (800 mg, 2,37 mmol) trong tetrahydrofuran (4 mL) ¢ nhi¢t 40 phong
trong 2 gid. Hon hop phan tmg duoc pha lodng voi etyl axetat (50 mL) va ria
sach bang dung dich amoni clorua nudc bdo hoa (50 x 2 mL) va say kho trén natri
sunfat khan sau d6 loc. Dich loc dugc c6 dac dudi ap suét giam. Du luong thu
duge dugce tinh ché bﬁng sac ky cot dé tao ra Hop chat trung gian 215 (760 mg,
70,2%).

HHNMR (400 MHz, DMSO-d6) § 8.27 (s, 1H), 8.05 (d, J= 1.7 Hz, 1H), 7.84
(d, J=1.9 Hz, 1H), 7.77 (s, 1H), 4.24 (t, J= 6.0 Hz, 2H), 3.86 (s, 2H), 3.53 (dt,
J=13.4, 5.8 Hz, 4H), 3.37 (t, J= 5.4 Hz, 2H), 2.02 (td, J = 11.2, 4.8 Hz, 2H),
1.41 (d, J=3.2 Hz, 9H). EI-MS m/z: [M+H]" 457.08.

Piéu ché hop chat trung gian 216

Vao dung dich Hop chat trung gian 215 (296 mg, 0,45 mmol) dugc thém
Hop chit trung gian 9 (440 mg, 0,91 mmol) va N, N-diisopropylethylamine (0,43
mL, 2,49 mmol) ¢ nhiét d6 phong. Sau khi khudy & 120 °C trong 24 gio, dung
dich phan tUng dugc lam lanh dén nhiét d6 phong va pha lodng voi
dichloromethane (100 mL), metanol (20 mL) va rira sach bang nudc cat (50 mL).
Lop hitu co dugc 1am kho trén natri sunfat khan va loc. Dich loc dugc c¢6 dac
duéi ap sudt giam dé c6 duge Hop chat trung gian 216 (thd), duoc sir dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] " 832.05, [M/2+H] * 366.77.

Pi¢u ché hop chat trung gian 217

Péi v6i dung dich Hop chét trung gian 216 (thd, 0,45 mmol) trong metanol
(10 mL) dugc thém natri hydrosulfit (Na2S204, 433 mg, 2,48 mmol) va dung
dich amoniac (28 ~ 30% amoniac, 0,55 mL). Sau khi khudy & nhiét d6 phong
trong 3 gio, két tia duoc loc qua Celite va rtra béng metanol. Dich loc duoc co
dac dudi ap suat giam. Hon hop phan tmg dugc pha lodng voi dichloromethane
(100 mL) va metanol (20 mL) va rtra sach bang nude cat (50 mL). Lép hitu co

dugc say kho bang natri sunfat khan va loc. Loc dugc c6 diac dudi ap suat gidm



dé co duoc Hop chét trung gian 217 (229 mg, 43%), dugc st dung ma khong can
tinh ché thém. EI-MS m/z: [M+H]* 802.11, [M/2+H]* 365.25.

Diéu ché hop chit trung gian 218

Déi voi dung dich Hop chét trung gian 217 (229 mg, 0,28 mmol) trong
N, N-dimethylformamide (4 mL) dugc thém vao Hop chat trung gian 2 (83,6 mg,
0,42 mmol) trong N,N-dimethylformamide (1 mL) & -0 °C. Sau khi khudy trong
30 phat, dung dich kéo dugc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (88,6 mg, 0,57 mmol) va triethylamine (0,09 mL, 0,63 mmol)
& nhiét 46 phong trong 19 gid. Hon hop phan tmg duge ¢6 dic dudi ap suit giam.
Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
218 (110 mg, 40%). EI-MS m/z: [M+H] " 963.19, [M/2+H] * 482.31.

Pi¢u ché hop chat trung gian 219

Péi v6i dung dich Hop chat trung gian 218 (50 mg) trong dichloromethane
(1,4 mL) duoc thém axit trifluoroacetic (0,6 mL) & 0 °C dudi nito. Sau khi khudy
& nhiét do phong trong 40 phat, dung dich phan tng dugc ¢6 dic dudi ap suit
giam. Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chét trung gian
219 (33 mg, 52%).

IHNMR (400 MHz, DMSO-d6) & 12,81 (s, 1H), 9,09 (s, 2H), 7,97 (d, J =
19,3 Hz, 2H), 7,64 (s, 2H), 7,36 (d, J = 13,6 Hz, 2H), 7,31 (s, 1H), 7,25 (s, 1H),
6,55 (s, 1H), 6,52 (s, 1H), 5,86 (d, J = 15,9 Hz, 1H), 5,76 (d, J = 15,8 Hz, 1H),
4,96 (s, 2H), 4,88 (d, J=4,9 Hz, 2H), 4,53 (t,J=7,9 Hz, 4H), 3,95 (s, 2H), 3,71
(s, 3H), 3,65 (s, 2H), 2,12 (d, J= 5,9 Hz, 6H), 1,75 (s, 2H), 1,27 (q, J = 7,7 Hz,
6H). EI-MS m/z: [M+H] "863.09, [M/2+H ] 432.41.

Pi¢u ché hop chat trung gian 220

Péi voi dung dich Hop chét trung gian 219 (20 mg, 0,017 mmol) trong
N, N-dimethylformamide (2 mL) dugc thém hop chat 11 (12,3 mg, 0,05 mmol) va
N, N-diisopropylethylamine (0,014 mL, 0,083 mmol). Sau khi khudy & nhiét do

phong trong 15 gid, dung dich phan tmg duoc c6 dic dudi ap sudt giam va tinh



ché bang sic ky cot dé tao ra Hop chit trung gian 220 (23 mg, 97%). EI-MS m/z:
[M+Na]" 1453.19, [M+H]" 1431.19, [M/2+H]" 716.48.

Diéu ché hop chat 221

Dung dich Hop chét trung gian 220 (23 mg, 0,016 mmol) trong metanol
(1 mL) dugc thém vao lithium hydroxit monohydrate (1,67 mg, 0,06 mmol) trong
nuée cat (1 mL) ¢ -50 °C dudi nito. Sau khi khudy & 0 °C trong 3 gid, hdn hop
phan tng dugc diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan tmg duoc
co dac dudi ap suat giam. Du lugng thu dugc dugc tinh ché b:fmg HPLC dé tao ra
Hop chat 221 (4,4 mg, 21%).

"H-NMR (400 MHz, DMSO-d¢) 6 12,80 (s, 1H), 8,31 (s, 1H), 7,95 (d, J =
13,8 Hz, 2H), 7,82 (s, 1H), 7,64 (d, J = 4,1 Hz, 2H), 7,52 (d, J = 8,5 Hz, 1H),
7,37-7,21 (m, 5H), 6,57 (s, 1H), 6,50 (s, 1H), 5,90-5,80 (m, 1H), 5,76 (d, /= 15,6
Hz, 1H), 5,15 (d, J = 6,8 Hz, 1H), 5,08 (s, 2H), 4,96 (s, 2H), 4,88 (s, 1H), 4,51
(dt, J=121,9, 7,3 Hz, 4H), 3,97 (d, J = 9,5 Hz, 1H), 3,87 (d, J = 17,5 Hz, 4H),
3,69 (s, 3H), 3,52 (s, 4H), 3,46 (d, J=3,7 Hz, 3H), 3,28 (s, 2H), 3,19 (s, 1H), 2,11
(d, J=15,9 Hz, 6H), 1,68 (s, 2H), 1,27 (dt, J = 21,1, 7,0 Hz, 6H). EI-MS m/z:
[M+H] " 1291.07, [M+H]" 646.39.

Vi du 35: Piéu ché hop chat 230
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Picu ché hop chit trung gian 222
Dung dich rugu 3-aminobenzyl (800 mg, 6,49 mmol) trong

tetrahydrofuran (9,3 mL) duoc thém di-t-butyl dicarbonate (1,64 mL, 7,14

mmol). Sau khi khudy ¢ nhiét d6 phong trong 24 gid, dung dich phan tmg duoc

co dic dudi ap suat giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé

tao ra Hop chét trung gian 222 (1,45 g, 99%).

'H-NMR (400 MHz, CDCls) & 7.44 (s, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.22

(d,J=8.1 Hz, 1H), 7.04 (d, /= 7.3 Hz, 1H), 6.50 (s, 1H), 4.66 (s, 2H), 1.52 (s,

9H).

Diéu ché hop chit trung gian 223
Dung dich Hop chit trung gian 222 (700 mg, 3,13 mmol) trong

dichloromethane (5 mL) dugc thém triethylamine (0,65 mL, 4,70 mmol) va

methanesulfonyl clorua (0,29 mL, 3,76 mmol) & 0 °C. Sau khi khudy & 0 °C trong



3 gio, dung dich phan tng dugc co dic dudi ap suét giam. Du luong thu duoc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 223 (508 mg, 53%).

"H-NMR (400 MHz, CDCl5) 6 9,45 (s, 1H), 7,61 (s, 1H), 7,41 (d, J = 8,2
Hz, 1H), 7,29 (d, J = 16,0 Hz, 1H), 7,03 (d, /= 7,5 Hz, 1H), 5,19 (s, 2H), 3,24-
3,19 (m, 3H), 1,48 (s, 9H).

Diéu ché hop chit trung gian 224

Péi voi dung dich Hop chat trung gian 4 (300 mg, 1,38 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém kali cacbonat (287 mg, 2,08 mmol) va hop
chét 223 (500,9 mg, 1,66 mmol). Sau khi khudy & 50 °C trong 1 gid, dung dich
phan tmg duoc pha lodng vdi etyl axetat (50 mL) va rira sach bang nudc cit (50
mL). Lép hitu co dugce 1lam kho trén natri sulfat khan va loc loc dugce c6 dac duoi
ap suat giam dé c6 dugc Hop chat trung gian 224 (487 mg, 83%), duoc st dung
ma khong can tinh ché thém.

'"H-NMR (400 MHz, DMSO-d¢) 6 9,44 (s, 1H), 8,27 (s, 1H), 8,07 (d, J =
1,7 Hz, 1H), 7,98 (d, J = 1,8 Hz, 1H), 7,78 (s, 1H), 7,62 (s, 1H), 7,46-7,39 (m,
1H), 7,30 (t, /= 7,8 Hz, 1H), 7,09 (d, J= 7,5 Hz, 1H), 5,33 (s, 2H), 1,48 (s, 9H).
EI-MS m/z: [M+H] " 422.13.

Piéu ché hop chat trung gian 225

Vao dung dich Hop chét trung gian 224 (350 mg, 0,83 mmol) va Hop chét
trung gian 9 (683 mg, 1,41 mmol) trong n-butanol (6 mL) dugc thém vao N,N-
diisopropylethylamine (0,79 mL, 4,56 mmol) & nhiét d§ phong. Sau khi dun nong
dén 120 °C va khudy trong 40 giod, dung dich phan tmg dugc lam lanh dén nhiét
do phong. Hon hop phan tung dugc pha lodng véi dichloromethane (100 mL),
metanol (20 mL) va rira sach bang nude cat (50 mL). Lép hitu co duge 1am kho
trén natri sunfat khan va duogc loc va ¢6 dac dudi ap suat giam. Sau khi thém
dichloromethane va diethyl ether, chét rin can duogc loc. Chat rin cin duoc séy
kho dé co du 225 (thod), dugc sir dung ma khong can tinh ché thém. EI-MS m/z:
[M+H] " 797.08.

Piéu ché hop chit trung gian 226



Sau khi hoa tan Hop chét trung gian 225 (thd, 0,83 mmol) trong metanol
(14 mL) va nude cat (2 mL) duge thém dung dich amoniac nudc (28 ~ 30%, 1,05
mL) va natri hydrosulfit (Na2S204, 1,05 g, 6,02 mmol) dudi nito. Sau khi khudy
¢ nhi¢t do phong trong 1 gi0, dung dich phan ing duoc pha loang véi metanol
(50mL) 101 loc. Dich loc dugc ¢b dic dudi ap suat giam. Hon hop phan tng duoc
pha lodng véi etyl axetat (100 mL) va metanol (20 mL) va rira sach bang nuéc
cit (50 mL). Lop hitu co dugce séy kho béng natri sunfat khan va loc. Dich loc
duoc ¢o dic dudi ap sut giam dé co6 duoc Hop chét trung gian 226 (thd), duoc
str dung ma khong can tinh ché thém. EI-MS m/z: [M+H] * 767.08.

Piéu ché hop chat trung gian 227

Pbi véi dung dich hop chét trung gian 226 (0,83 mmol, thd) trong N, N-
dimethylformamide (5 mL) dugc thém hop chéat 2 (100 mg, 0,52 mmol) trong
N, N-dimethylformamide (1 mL) dui nito. Sau khi khudy & -0 °C trong 1 gio, hdn
hop phan tng dugc thém N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (114 mg, 0,65 mmol) va triethylamine (0,18 mL, 1,29 mmol) &
nhiét d6 phong. Hon hop phan tng duoc khudy trong 18 gid. Hon hop phéan tng
duoc ¢ dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang séc ky cot
dé tao ra Hop chat trung gian 227 (128 mg, 32%). EI-MS m/z: [M+H] * 928.02.

Pi¢u ché hop chat trung gian 228

Dung dich Hop chét trung gian 227 (50 mg) trong dichloromethane (2.4
mL) dugc thém vao axit trifluoroacetic (0,6 mL) & 0 °C dudi nito. Sau khi khudy
& nhiét 46 phong trong 30 phut, dung dich phan tmg dugc co dic dudi ap suit
giam. Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chét trung gian
228 (17 mg, 27%).

"H-NMR (400 MHz, DMSO-d6) 8 7.97 (s, 1H), 7.66 (d, J = 9.3 Hz, 2H),
7.43 (s, 1H), 7.37 (s, 1H), 7.28 (s, 1H), 7.14 (t, J= 7.8 Hz, 1H), 7.06 (s, 1H), 6.93
(s, 1H), 6.51 (d, J = 7.0 Hz, 2H), 5.85-5.74 (m, 1H), 5.68-5.58 (m, 1H), 5.07 (s,
2H), 4.88 (dd, J=18.8, 5.6 Hz, 4H), 4.54-4.49 (m, 4H), 3.64 (s, 3H), 2.10 (d, J
=4.4 Hz, 6H), 1.25 (q, J= 7.6 Hz, 6H). EI-MS m/z: [M+H] " 828.07.



Piéu ché hop chit trung gian 229

Vao dung dich Hop chét trung gian 228 (40 mg, 0,03 mmol) trong N, N-
dimethylformamide (2 mL) duoc thém hop chat 11 (25 mg, 0,03 mmol), N,N-
diisopropylethylamine (0,027 mL, 0,15 mmol) va HOAt (1-Hydroxy-7-
azabenzotriazole, 0,9 mg, 0,01 mmol). Sau khi khudy & nhiét d6 phong trong 19
gid, hdn hop phan tng duoc c6 dic dudi ap sudt giam dé tao ra Hop chét trung
gian 229 (thd), dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+H]*
1395.83.

Picu ché hop chat 230

Péi v6i dung dich Hop chat trung gian 229 (81 mg, 0,051 mmol) trong
metanol (0,7 mL) va tetrahydrofuran (0,7 mL) dugc thém lithium hydroxit
monohydrate (10,76 mg, 0,25 mmol) trong nudc cat (0,9 mL) & -45 °C dudi nito.
Sau khi khudy & 0 °C trong 1 gio, hdn hop phan ting dugc diéu chinh dén pH 4-
5 bang axit axetic. Dung dich phan g dugc ¢ dic dudi ap suat giam. Du luong
thu duoc dugce tinh ché br?mg HPLC dé tao ra Hop chit 230 (3,9 mg, 8,9%).

"H-NMR (400 MHz, DMSO-ds) 8 12,81 (s, 3H), 9,81 (s, 1H), 8,29 (s, 1H),
7,96 (s, 2H), 7,88 (s, 1H), 7,66 (d, J= 11,3 Hz, 2H), 7,61 (s, 1H), 7,52 (d, J= 8,6
Hz, 1H), 7,44 (s, 1H), 7,34 (t, J= 9,1 Hz, 3H), 7,25 (d, J = 8,6 Hz, 2H), 7,08 (t, J
=79 Hz, 1H), 6.83 (d, /J=7.6 Hz, 1H), 6.49 (d, J=16.8 Hz, 2H), 5.82 (d, J =
14.8 Hz, 1H), 5.61 (d, J = 15.2 Hz, 2H), 5.15 (d, J = 6.8 Hz, 1H), 5.08 (d, J =
21.2 Hz, 4H), 4.88 (dd, J = 35.7, 5.6 Hz, 4H), 4.49 (dq, J = 14.0, 7.2 Hz, 4H),
3.96 (d, J=9.5 Hz, 1H), 3.62-3.28 (m, 15H), 2.09 (d, /= 9.3 Hz, 6H), 1.24 (dt,
J=14.2,7.0 Hz, 6H). EI-MS m/z: [M+H] " 1445.20.

Vi du 36: Piéu ché hop chat 239
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Piéu ché hop chit trung gian 231

Dung dich con 4-aminophenethyl (2 g, 14,96 mmol) trong tetrahydrofuran
(50 mL) dugc thém di-t-butyl dicarbonate (3,8 mL, 16,46 mmol) & 0 °C. Sau khi
khudy ¢ nhiét d6 phong trong 6 gio, dung dich phan ung dugc pha lodng véi
dichloromethane (100 mL) va rira sach bang nudc cat (50 mL). Lop hitu co dugc
lam kho trén natri sunfat khan va lgc. Dung dich phan img dugc ¢6 dac dudi ap

suit giam dé c6 dugc Hop chat trung gian 231 (3 g, 85%), duogc st dung ma khong

can tinh ché thém.

'H-NMR (400 MHz, CDCl3) & 7.30 (d, J = 8.1 Hz, 2H), 7.15 (d, J = 8.2
Hz, 2H), 3.83 (q, J = 6.4 Hz, 2H), 2.82 (t, J = 6.5 Hz, 2H), 1.52 (s, 9H).

Piéu ché hop chit trung gian 232



Vao dung dich Hop chat trung gian 231 (850 mg, 3,58 mmol) trong
dichloromethane (15 mL) duogc thém triethylamine (0,75 mL, 5,37 mmol) va
methanesulfonyl clorua (0,41 mL, 5,37 mmol) & 0 °C. Sau khi khuéy 0 nhiét do
phong trong 2 gid, dung dich phan ing dugc pha loang vo1 dichloromethane (100
mL) va rira sach bang nude cat (50 mL x 2). Lop hitu co duoc 1am kho trén natri
sunfat khan va loc. Dung dich phan tmg dugc c6 dic dudi ap suat giam dé tao ra
Hop chét trung gian 232 (114 mg, thd), duoc sir dung ma khong can tinh ché
thém.

Pi¢u ché hop chit trung gian 233

Vao dung dich Hop chat trung gian 4 (703 mg, 3,25 mmol) trong N, N-
dimethylformamide (6 mL) dugc thém kali cacbonat (673 mg, 4,88 mmol) va Hop
chét trung gian 232 (1,1 g, 3,57 mmol). Sau khi khudy & 50 °C trong 22 gid, dung
dich phan mg dugc pha lodng véi etyl axetat (50 mL) va rira sach bang nudc cét
(15 mL x 2) va nuéc mudi (15 mL). Lop hitu co dugc lam kho trén natri sunfat
khan va loc. Dung dich phan tmg dugc ¢ dic dudi ap suat giam dé tao ra Hop
chét trung gian 233 (1,06 g, 74%).

"H-NMR (400 MHz, DMSO-ds) 8 9,21 (s, 1H), 8,22 (s, 1H), 7,97 (d, J =
1,7Hz, 1H), 7,82 (d,J= 1,8 Hz, 1H), 7,71 (s, 1H), 7,34 (d, J= 8,2 Hz, 2H), 7,19
(d, J=8,3 Hz, 2H), 4,33 (t,J= 6,7 Hz, 2H), 3,00 (t, J= 6,7 Hz, 2H), 1,42 (s, 9H).
EI-MS m/z: [M+H] "436.13.

Piéu ché hop chat trung gian 234

Vao dung dich Hop chét trung gian 233 (530 mg, 1,22 mmol) va Hop chét
trung gian 9 (650 mg, 1,58 mmol) trong n-butanol (6 mL) dugc thém N,N-
diisopropylethylamine (0,95 mL, 5,47 mmol) & nhiét 46 phong. Sau khi khudy ¢
120 °C trong 21 gi0, dung dich phan ung dugc pha loang vdi dichloromethane
(100 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu co dugc 1am kho trén
magié sulfat khan va loc. Dung dich phan tng dugc c6 dic dudi ap suat giam. Du
lugng thu dugc dugc tinh ché b.'?lng sic ky cot dé tao ra Hop chit trung gian 234
(657 mg, 67%). EI-MS m/z: [M+H]"436.13-



Piéu ché hop chit trung gian 235

Dung dich hop chét trung gian 234 (373 mg, 0,46 mmol) trong metanol (5
mL) dugc thém dung dich amoniac nuée (28-30% amoniac, 0,82 mL) va natri
hydrosulfit (Na2S204, 800 mg, 46 mmol) duéi nito. Sau khi khudy & nhiét do
phong trong 30 phut, dung dich phan tmg dugc thém metanol (50 mL). Chéat ran
thu duoc duoc loc va rira béng metanol. Loc dugc ¢6 diac va pha loang véi
dichloromethane (100 mL), metanol (20 mL) va rira bang nuéc cat (50 mL). Lop
hiru co dugc lam kho trén natri sunfat khan va loc. Dung dich phan ung dugc c6
ddc dudi ap suat giam dé c¢6 duge Hop chat trung gian 235 (360 mg, tho), duoc
str dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 781.21.

Picu ché hop chat trung gian 236

Péi voi dung dich Hop chét trung gian 235 (360 mg, 0,46 mmol) trong
N, N-dimethylformamide (2 mL) dugc thém hop chat 2 (98 mg, 0,51 mmol) trong
N, N-dimethylformamide (1 mL) duéi nito. Sau khi khudy ¢ nhiét d6 phong trong
30 phat, hon hop phan tng duoc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (0,18 mL, 1,01 mmol) va triethylamine (0,2 mL, 1,38 mmol).
Sau khi khudy & nhiét do phong trong 1,5 gio, dung dich phan (g dugc co dic
duéi ap suat giam. Du luong thu dugc duoc tinh ché bang sic ky cot dé tao ra
Hop chat trung gian 236 (137 mg, 32%). EI-MS m/z: [M+H] * 943.1.

Piéu ché hop chat trung gian 237

Dung dich Hop chét trung gian 236 (50 mg) trong dichloromethane (2 mL)
duoc thém axit trifluoroacetic (0,2 mL) & 0 °C dudi nito. Sau khi khudy & nhiét
d6 phong trong 40 phut, dung dich phan tng duoc cd dic dudi ap suat giam. Du
luong thu duge duoc tinh ché bang HPLC dé tao ra Hop chét trung gian 237 (14
mg, 31%).

"H-NMR (400 MHz, DMSO-d¢) 6 7.91 (d, J=12.5 Hz, 1H), 7.60 (d, J =
12.4 Hz, 1H), 7.28 (t, J= 7.0 Hz, 2H), 7.14 (d, /= 8.0 Hz, 1H), 7.05 (d, J=7.9
Hz, 1H), 6.48 (d, J=14.1 Hz, 1H), 5.72 (d, /= 9.4 Hz, 2H), 4.85 (s, 1H), 4.65 (s,
1H), 4.46 (p, J=17,1 Hz, 2H), 4,14 (t, J = 6,7 Hz, 1H), 3,67 (s, 2H), 2,79 (t, J =



6,7 Hz, 1H), 2,46 (s, 2H), 2,05 (d, /= 8,9 Hz, 3H), 1,21 (dt, /= 10,6, 7,4 Hz, 3H).
EI-MS m/z: [M+H] " 842.14.

Diéu ché hop chit trung gian 238

Vao dung dich Hop chét trung gian 237 (50 mg, 0,06 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém vao Hop chat trung gian 11 (50 mg, 0,07
mmol), N,N'-diisopropylethylamine (0,05 mL, 0,3 mmol) va 1-Hydroxy-7-
azabenzotriazole (HOAL, 1,6 mg, 0,012 mmol). Sau khi khudy ¢ nhiét do phong
trong 2 gid, hdn hop phan tng duoc ¢o dic dudi p sut giam dé tao ra Hop chat
trung gian 238 (114 mg), duoc sir dung ma khong can tinh ché thém. EI-MS m/z:
[M+H] " 1410.5.

Picu ché hop chat 239

Péi voi dung dich Hop chét trung gian 238 (114 mg, 0,08 mmol) trong
metanol (1 mL) va tetrahydrofuran (1 mL) dugc thém vao lithium hydroxit
monohydrate (20 mg, 0,48 mmol) trong nudc cat (0,75 mL) & -50 °C dudi nito.
Sau khi khudy & 0 °C trong 2 gio, hdn hop phan g dugc diéu chinh dén pH 4-
5 bang axit axetic. Hon hop phan tng duoc cd dic dudi p suat giam. Du luong
thu duoc duoc tinh ché bang HPLC dé tao ra Hop chat 239 (29 mg, 24%).

"H-NMR (400 MHz, DMSO-ds) 6 9,63 (s, 1H), 8,25 (s, 1H), 7,92 (s, 2H),
7,80 (s, 1H), 7,60 (d, J = 11,1 Hz, 2H), 7,46 (d, J = 8,5 Hz, 1H), 7,34-7,24 (m,
5H), 7,20 (d, J = 8,6 Hz, 1H), 7,02 (d, J = 8,2 Hz, 2H), 6,47 (s, 2H), 5,10 (d, J =
6,7 Hz, 1H), 5,04 (s, 2H), 4,84 (s, 2H), 4,72 (s, 2H), 4,49-4,41 (m, 4H), 4,10 (s,
2H), 3,91 (d, J=9,3 Hz, 1H), 3,67 (s, 3H), 3,23 (s, 2H), 2,74 (s, 2H), 2,04 (d, J
= 11,7 Hz, 5H), 1,86 (s, 1H), 1,20 (dt, J= 12,8, 7,0 Hz, 6H), 0,81 (d, /= 11,8 Hz,
1H). EI-MS m/z: [M+H] " 1269.52.

Vi du 37: Piéu ché hop chat 252
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Piéu ché hop chat trung gian 240

Dung dich diethyl malonate (2 g, 12,49 mmol) trong tetrahydrofuran (50
mL) dugc thém natri hydrua (60% phan tan trong dau khoang, 0,9 g, 24,93 mmol)
& 0 °C. Sau khi khudy & 0 ° C trong 0,5 gid, dung dich phan tmg duoc thém 2-
chloro-5-nitropyridine (2,08 g, 13,11 mmol) & nhiét d6 phong trong 18 gid. Hon
hop phan tmg dugc pha lodng voi etyl axetat (50 mL) va rira sach bang nudc cit
(50 mL X 2). Lép hitu co dugc lam kho trén natri sunfat khan va loc. Dich loc
dugc co dac dudi ap suét giam. Du lugng thu dugc dugc tinh ché béng sac ky cot

dé tao ra Hop chat trung gian 240 (3,3 g, 94%).



"H-NMR (400 MHz, CDCl3) 6 9.37 (d, J = 2.7 Hz, 1H), 8.51 (dt, J = 8.7,
2.4 Hz, 1H), 7.77 (dd, J = 8.7, 1.6 Hz, 1H), 5.06 (d, J = 1.5 Hz, 1H), 4.35-4.19
(m, 4H), 1.33-1.25 (m, 6H). EI-MS m/z: [M+H] " 283.41.

Diéu ché hop chit trung gian 241

Péi v6i dung dich Hop chat trung gian 240 (3,3 g, 11,69 mmol) trong
Dimethyl sulfoxide (33 mL) dugc thém natri clorua (0,72 g, 12,27 mmol) trong
nudée (0,3 mL). Sau khi khudy & 120 °C trong 5 gio, hn hop phan tmg dugc pha
lodng voi etyl axetat (50 mL) va rtra sach bang nudc cat (50 mL x 2). Lép hiru co
duogc lam kho trén natri sunfat khan va lgc. Dich loc dugc ¢6 diac dudi ap suat
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 241 (1,27 g, 51%).

"H-NMR (400 MHz, CDCl;) 6 9.38 (d, /= 2.7 Hz, 1H), 8.46 (dd, J= 8.4,
3.0 Hz, 1H), 7.54 (dd, J = 8.5, 2.3 Hz, 1H), 4.26-4.16 (m, 2H), 3.98 (d, J=2.3
Hz, 2H), 1.28 (td, J=17.3, 2.3 Hz, 3H). EI-MS m/z: [M+H] * 211.39.

Piéu ché hop chit trung gian 243

Dung dich Hop chét trung gian 241 (775 mg, 3,68 mmol) trong metanol
(15 mL) dugc thém paladi / than cui (10% trong lugng Pd / C, 77 mg). Sau khi
khudy ¢ nhiét d6 phong duéi khinh khi cau hydro trong 3 gio, dung dich phan
ung duoc loc qua Celite. Dich loc dugce ¢6 dac dudi ap suat giam. Du luong thu
dugc dugc hoa tan trong 1,4-dioxan (12 mL) & nhiét do phong va sau do di-t-
butyl dicarbonate (885 mg, 4,06 mmol) dugc thém vao. Sau khi khudy & 100 °C
trong 17 gio, dung dich phan tmg dugc c¢6 dic dudi ap suat giam. Du lugng thu
duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung gian 243 (906 mg,
87%).

"H-NMR (400 MHz, CDCl;) 6 8,36 (d, J= 2,6 Hz, 1H), 7,98-7,93 (m, 1H),
7,29-7,19 (m, 1H), 4,17 (qd, J= 7,2, 2,0 Hz, 2H), 3,78 (d, J = 2,0 Hz, 2H), 1,52
(d,/J=2,3 Hz, 9H), 1,25 (td, J= 7,2, 2,1 Hz, 3H). EI-MS m/z: [M+H] " 281.30.

Piéu ché hop chit trung gian 244



Dung dich Hop chit trung gian 243 (906 mg, 3,23 mmol) trong
tetrahydrofuran (10 mL) dugc thém tir tr Lithium borohydride (1 M trong
tetrahydrofuran, 9,69 mL, 9,69 mmol) ¢ 0 °C. Sau khi khqu ¢ nhi¢t do phong
trong 4 gio, dung dich phan img dugc pha loang voi etyl axetat (50 mL) va rira
sach bang nudc cat (15 mL x 2). Lp hitu co dugc 1am kho trén natri sunfat khan
va loc. Dung dich phan tmg dugc c6 dic dudi ap sudt giam. Du luong thu dugc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 244 (294 mg, 38%).

"H-NMR (400 MHz, CDCl5) & 8.65 (s, 1H), 8.16 (s, 1H), 7.43 (d, J= 8.6
Hz, 1H), 6.59 (s, 1H), 4.05 (q, J = 5.8 Hz, 2H), 3.40 (t, /= 6.2 Hz, 2H), 2.65 (bs,
1H), 1.53 (s, 9H). EI-MS m/z: [M+H] " 239.29.

Pi¢u ché hop chat trung gian 245

Vao dung dich Hop chat trung gian 244 (294 mg, 1,23 mmol) trong
dichloromethane (6 mL) dugc thém triethylamine (0,22 mL, 1,60 mmol) va
methanesulfonyl clorua (0,11 mL, 1,36 mmol) ¢ 0 °C dudi nito. Sau khi khuay &
nhiét 46 phong trong 1 gid, dung dich phan tmg duoc c6 dic dudi ap suat giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
245 (390 mg, 99%).

"H-NMR (400 MHz, CDCl5) 6 8.47 (d, J= 2.6 Hz, 1H), 7.99 (s, 1H), 7.20
(d, J= 8.5 Hz, 1H), 6.83-6.76 (m, 1H), 4.62 (t, J = 6.6 Hz, 2H), 3.20 (t, J = 6.5
Hz, 2H), 2.92 (s, 3H), 1.53 (s, 9H). EI-MS m/z: [M+H] " 317.57.

Pi¢u ché hop chat trung gian 246

Péi voi dung dich Hop chat trung gian 4 (220 mg, 1,02 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém kali cacbonat (210 mg, 1,52 mmol) va hop
chat 245 (385 mg, 1,22 mmol). Sau khi hdn hop phan tng dugc khudy & 50 °C
trong 15 giod, sau d6 nhiét d6 phan tng duoc nang 1én 80 °C va khuay trong 4 gio.
Dung dich phan tmg duoc pha lodng véi etyl axetat (50 mL) va rira bang nudc
cat (50 mL x 2). Lép hitu co dugc lam kho trén magié sulfat khan va loc. Dich
loc duoc ¢6 dac dudi ap suét giam. Du lugng thu dugc dugc tinh ché b@ing sic ky

cot dé tao ra Hop chit trung gian 246 (270 mg, 60%).



"H-NMR (400 MHz, DMSO-ds) 6 9,49 (s, 1H), 8,54 (s, 1H), 8,28 (s, 1H),
8,02 (s, 1H), 7,91 (s, 1H), 7,81 (d, J = 8,5 Hz, 1H), 7,76 (s, 1H), 7,30 (d, J = 8,5
Hz, 1H), 4,55 (t, J = 6,7 Hz, 2H), 3,20 (t, J = 6,6 Hz, 2H), 1,47 (d, J = 1,8 Hz,
9H). EI-MS m/z: [M+H] " 437.26.

Piéu ché hop chat trung gian 247

Dbi v6i dung dich Hop chat trung gian 246 (270 mg, 0,62 mmol) va Hop
chét trung gian 9 (508 mg, 1,05 mmol) duoc hoa tan trong n-butanol (5 mL) va
sau do N,N -diisopropylethylamine (0,59 mL, 3,40 mmol) dugc thém vao & nhiét
d6 phong. Sau khi khudy & 120 °C trong 18 gio, Dung dich phan tmg duoc c6 dic
duéi ap suat giam. Du luong thu dugce duoc tinh ché bang sic ky cot dé tao ra
Hop chét trung gian 247 (200 mg, 39%). EI-MS m/z: [M+H] * 812.48.

Picu ché hop chat trung gian 248

Dung dich Hop chét trung gian 247 (213 mg, 0,26 mmol) trong metanol
(7 mL) va nuée cat (1 mL) duoc thém dung dich amoniac (28 ~ 30% amoniac,
0,25 mL) va natri hydrosulfit (Na2S5204, 456 mg, 2,62 mmol) & -0 °C. Sau khi
khudy & nhiét d6 phong trong 1 gid, dung dich phan tmg duoc thém metanol (50
mL). Chét ran thu duge duoc loc va rira béng metanol. Loc duoc c6 dac dudi ap
suit giam va pha lodng v&i acetonitrile. Chat ran thu duoc dugc loc dé co hop
chét trung gian Hop chat trung gian 248 (thd), duoc st dung ma khong can tinh
ché thém. EI-MS m/z: [M+H]" 782.35.

Piéu ché hop chat trung gian 249

Péi véi dung dich Hop chat trung gian 248 (thd, 0,26 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém hop chét 2 (58 mg, 0,30 mmol) trong N, N-
dimethylformamide (1 mL) & -0 °C. Sau khi khudy & nhiét d6 phong trong 1 gio,
dung dich phan tUng dugc thém N- (3-dimethylaminopropyl) -N'-
ethylcarbodiimide (58 mg, 0,37 mmol) va triethylamine (0,10 mL, 0,75 mmol).
Sau khi khudy & nhiét d6 phong trong 20 gio, hdn hop phan tmg duoc c6 dic dudi
ap suit giam. Du luong thu duoc duogc tinh ché bang sic ky cot dé tao ra Hop

chét trung gian 249 (116 mg, 49%). EI-MS m/z: [M+H] * 943.49.



Piéu ché hop chit trung gian 250

Dung dich Hop chét trung gian 249 (50 mg) trong dichloromethane (1,6
mL) duoc thém vao axit trifluoroacetic (0,4 mL) ¢ 0 °C dudi nito. Sau khi khudy
& nhiét do phong trong 1 gid, dung dich phan tng duogc c6 dic dudi ap suit giam.
Du lugng thu dugc dugc tinh ché br?mg HPLC dé tao ra Hop chat trung gian 250
(25 mg, 36%).

"H-NMR (400 MHz, DMSO-d¢) 6 7,94 (s, 2H), 7,64 (d, J = 10,4 Hz, 2H),
7,54 (q, J=9,0 Hz, 2H), 7,37 (s, 2H), 7,32 (d, /= 16,5 Hz, 2H), 6,48 (d, J = 26,9
Hz, 2H), 5,69 (s, 2H), 4,86 (s, 2H), 4,76 (s, 2H), 4,48 (p, J = 7,0 Hz, 4H), 4,38 (t,
J=6,5Hz, 2H), 3.70 (s, 3H), 2.09 (d, /= 7.0 Hz, 6H), 1.23 (q, /= 6.4 Hz, 6H).
EI-MS m/z: [M+H] " 843.41.

Picu ché hop chat trung gian 251

Péi véi dung dich Hop chét trung gian 250 (46 mg, 0,04 mmol) trong N, N-
dimethylformamide (2 mL) duoc thém Hop chat trung gian 11 (29 mg, 0,04
mmol), N, N-diisopropylethylamine (0,03 mL, 0,16 mmol) va HOAt (1-Hydroxy-
7-azabenzotriazole (0,9 mg, 0,01 mmol). Sau khi khudy & nhiét d6 phong trong
21 gid, hdn hop phan tmg duoc pha lodng véi etyl axetat (20 mL), rira sach bang
nude cét (8 mL), séy kho trén natri sunfat khan va loc. Dich loc duoc ¢6 dac dudi
ap suat giam dé c6 duoc Hop chét trung gian 251 (thd), duoc st dung ma khong
can tinh ché thém. EI-MS m/z: [M+H] + 1410.60.

Piéu ché hop chat 252

Péi véi dung dich Hop chat trung gian 251 (thd, 0,04 mmol) trong metanol
(0,3 mL) va tetrahydrofuran (0,3 mL) dugc thém vao lithium hydroxit
monohydrate (7,45 mg, 0,18 mmol) trong nude cat (0,3 mL) & -45 °C dudi nito.
Sau khi khudy ¢ 0 °C trong 1 gio, hdn hop phan tng duoc diéu chinh dén pH 4-
5 bang axit axetic. Dung dich phan tmg dugc c¢6 dic dudi ap suit giam. Du luong
thu dugc duoc tinh ché bang HPLC dé tao ra Hop chat 252 (10,5 mg, 23,4% cho
2 budc).



"H-NMR (400 MHz, DMSO) & 10,04 (s, 1H), 8,60 (s, 1H), 8,28 (s, 1H),
7,95 (s, 1H), 7,87 (s, 2H), 7,63 (d, J=3,7 Hz, 2H), 7,51 (d, J= 8,6 Hz, 1H), 7,37-
7,28 (m, 4H), 7,28-7,20 (m, 2H), 6,50 (d, J = 13,4 Hz, 2H), 5,74 (s, 2H), 5,14 (d,
J=11,1 Hz, 3H), 4,87 (s, 2H), 4.74 (s, 2H), 4.49 (d, J = 7.6 Hz, 4H), 4.36 (s,
2H), 3.96 (d, J=9.4 Hz, 2H), 3.72-3.46 (m, 13H), 3.38 (d, J= 6.3 Hz, 3H), 3.27
(s, 3H), 3.02 (s, 2H), 2.08 (d, J = 5.2 Hz, 6H), 1.23 (d, J = 6.5 Hz, 6H). EI-MS
m/z: [M+H] " 1270.66.

Vi du 38: Piéu ché hop chit trung gian 254
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Piéu ché hop chit trung gian 253
Déi v6i dung dich Hop chat trung gian 228 (70 mg, 0,06 mmol) trong N, N-
dimethylformamide (3 mL) duoc thém vao hop chat 207 (45 mg, 0,05 mmol),



N,N'-diisopropylethylamine (0,045 mL, 0,25 mmol) va HOAt (1-Hydroxy-7-
azabenzotriazole, 2,5 mg, 0,02 mmol). Sau khi khudy ¢ nhiét d6 phong trong 15
gid, dung dich phan g dugc c6 dic dudi ap suit giam. Du luong thu duge duge
tinh ché bang sac ky cot dé tao ra Hop chat trung gian 253 (74 mg, 98%). EI-MS
m/z: [M+Na] " 1637.23, [M+H] " 1615.23, [M/2+H] " 808.62.

Piéu ché hop chit 254

Dung dich Hop chét trung gian 253 (74 mg, 0,045 mmol) trong metanol
(1,5 mL) dugc thém vao lithium hydroxit monohydrate (7,68 mg, 0,18 mmol)
trong nudc cat (1,5 mL) & -50 °C dudi nito. Sau khi khudy & 0 °C trong 3 gio,
hdn hop phan tng duoc diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan
tmg duoc cd dic dudi ap suat giam. Du lugng thu duoc duge tinh ché bang HPLC
dé tao ra Hop chat 254 (29 mg, 43%).

"H-NMR (400 MHz, DMSO-ds) & 9,80 (s, 1H), 8,28 (d, J= 5,8 Hz, 1H),
7,95 (s, 2H), 7,87 (d, J = 2,3 Hz, 1H), 7,66 (d, J = 11,5 Hz, 2H), 7,60 (s, 1H),
7,55-7,48 (m, 1H), 7,44 (s, 1H), 7,32 (d, /= 8,3 Hz, 3H), 7,25 (d, /= 8,5 Hz, 2H),
7,08 (t,J=7,8 Hz, 1H), 6.83 (d,J=7.6 Hz, 1H), 6.48 (d, J=16.9 Hz, 2H), 5.81
(d, J=15.3 Hz, 1H), 5.65-5.56 (m, 1H), 5.13 (d, J = 6.9 Hz, 1H), 5.10 (s, 2H),
5.05 (s, 2H), 4.92 (s, 1H), 4.83 (d, J = 5.6 Hz, 2H), 4.49 (dd, J = 13.1, 6.9 Hz,
4H), 3.96 (d, J=9.5 Hz, 1H), 3,61 (s, 2H), 3,51 (d, J=22,0 Hz, 20H), 3,22 (d,
J=1,5Hz, 3H), 2,08 (d, /=9,3 Hz, 6H), 1,23 (dt, J = 14,2, 7,1 Hz, 6H). EI-MS
m/z: [M+H] " 1476.67, [M/2+H] " 739.23.

Vi du 39: Piéu ché hop chat trung gian 262
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Pi¢u ché hop chat trung gian 255

Dung dich 2- (2- (2-azidoethoxy) ethoxy) ethan-l-amine (2 g, 11,48
mmol) trong dichloromethane (20 mL) dwgc thém di-t-butyl dicarbonate (3,16
mL, 13,78 mmol) va triethylamine (3,16 mL 13,78 mmol) & 0 °C. Hon hop phan
g duoc khudy & nhiét d6 phong trong 5 gid. Hon hop phan tmg dugc pha lodng
v6i etyl axetat (20 mL) va rira bang dung dich nudc hydrochloride 1N (20 mL).
Lo6p hitu co dugce lam kho trén natri sunfat khan va loc. Dich loc dugc c6 dac
duéi ap suat giam dé c6 dugc Hop chét trung gian 255 (3 g, thd), duoc st dung

ma khong can tinh ché thém.



"H-NMR (400 MHz, CDCl;) 5,02 (br, 1H), 3,69-3,59 (m, 6H), 3,56 (t, J
=4,8 Hz, 2H), 3,42 (t, J= 4,8 Hz, 2H), 3,33 (d, /J=4,4 Hz, 2H), 1,45 (s, 9H).

Diéu ché hop chit trung gian 256

Dbi véi dung dich Hop chat trung gian 255 (1,9 g, 6,93 mmol) trong
metanol (20 mL) dugc thém palladium / than cui (10% trong luong Pd / C, 190
mg). Sau khi khudy & nhiét d6 phong dudi bong hydro trong 3 gio, dung dich
phan ung dugc dua qua Celite. Dich loc dugc c6 dac dudi ap suat giam dé co
duoc Hop chét trung gian 256 (1,7 g, thd), duoc st dung ma khong can tinh ché
thém.

'"H-NMR (400 MHz, CDCl;) & 5,19 (br, 1H), 3,63-3,54 (m, 6H), 3,32 (s,
2H), 2,94 (s, 2H), 2,60 (s, 2H), 1,44 (s, 9H).

Picu ché hop chat trung gian 257

Vao dung dich Hop chat trung gian 256 (452 mg, 1,82 mmol) trong
metanol (10 mL) va nudc cat (1 mL) duoc thém paraformaldehyde (175 mg, 3,65
mmol) va natri cyanoborohydride (251 mg, 4,00 mmol) va kém clorua (99 mg,
0,98 mmol). Sau khi khudy ¢ nhiét 46 phong trong 16 gio, hdn hop phan tng
duoc pha lodng véi dichloromethane (20 mL) / metanol (2 mL) va rira sach bang
nude cét (10 mL) va séy kho trén magié sulfat khan va loc. Dich loc dugc c6 dac
du6i ap suat giam. Du luong thu duge duoc tinh ché bang sic ky cot dé tao ra
Hop chét trung gian 257 (207 mg, 41%).

"H-NMR (400 MHz, CDCls) 6 5,20 (br, 1H), 3,61-3,31 (m, 8H), 3,31 (d,
J=4,0Hz, 2H), 2,52 (t, J = 5,6 Hz, 2H), 2,27 (s, 6H), 1,44 (s, 9H).

Piéu ché hop chat trung gian 258

Dung dich Hop chat trung gian 257 (207 mg, 0,75 mmol) trong
dichloromethane (2 mL) duoc thém vao axit trifluoroacetic (0,4 mL) & 0 °C. Hon
hop phan tng dugc nang 1én nhiét d6 phong va khuay trong 1 gio. Hon hop phan
g duoc pha loang véi dichloromethane/metanol (10/1, 20 mL x 2) va rira bang

dung dich nudc natri hydroxit 3N (5 mL). Lép hitu co duge 1am kho trén natri



sunfat khan va lgc. Dich loc duoc c6 dac dudi ap suét giam dé co Hop chét trung
gian 258 (105 mg, 80%), duoc sir dung ma khong can tinh ché thém.

"H-NMR (400 MHz, CDCI;) 6 3,62 (s, 4H), 3,58 (t, J = 4,4 Hz, 2H), 2,86
(t,J=4,0 Hz, 2H), 2,52 (d, J=4,0 Hz, 2H), 1,67 (br, 2H).

Piéu ché hop chat trung gian 259

Vao dung dich Hop chat trung gian 258 (240 mg, 0,49 mmol) trong N, N-
dimethylformamide (10 mL) dugc thém vao Hop chat trung gian 205 (105 mg,
0,59 mmol), N,N,N’, N'-Tetramethyl-O- (1H-benzotriazol-1-yl) uronium
hexafluorophosphate (HBTU, 244 mg, 0,64 mmol), N,N-diisopropylethylamine
(0,19 mL, 0,99 mmol) & -0 °C. Sau khi nang lén nhi¢t do phong va khqu dudi
nito trong 3 gid. Hon hop phan tmg dugc pha lodng voi etyl axetat (50 mL) va
rira sach bang nuéc cit (50 mL). Lép hitu co duge 1am khé trén natri sunfat khan
va loc. Loc duoc ¢6 dic dudi ap sudt giam dé c6 duoc Hop chét trung gian 259
(380 mg, tho), duoc str dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *
643.41.

Pi¢u ché hop chat trung gian 260

Vao dung dich Hop chat trung gian 259 (490 mg, 0,76 mmol) trong
dichloromethane (10 mL) dugc thém bis (pentafluorophenyl) carbonate (361 mg,
0,92 mmol) va N,N-diisopropylethylamine (0,4 ml, 0,29 mmol) ¢ 0 °C. Sau khi
nang 1én nhiét do phong va khudy dudi nito trong 5 gid. Hon hop phan tng dugc
pha lodng v&i dichloromethane (15 mL) va rira bang nudc cat (15 mL x 2). Lép
hitu co dugc 1am kho trén natri sunfat khan va loc. Loc dugc ¢6 dic dudi ap suit
giam dé c6 dugce Hop chit trung gian 260 (400 mg, tho), duoc sir dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]* 853.39.

Piéu ché hop chat trung gian 261

Déi véi dung dich Hop chét trung gian 237 (60 mg, 0,05 mmol) trong N, N-
dimethylformamide (3 mL) duoc thém hop chat 260 (52 mg, 0,06 mmol), N, N-
diisopropylethylamine (0,04 mL, 0,26 mmol) va HOAt (1-Hydroxy-7-
azabenzotriazole, 1,4 mg, 0,01 mmol). Sau khi khudy & nhiét do phong trong 2



gid, hdn hop phan tng duoc c6 dic dudi ap suit giam dé tao ra Hop chét trung
gian 261 (80 mg, tho), dugc sir dung ma khong can tinh ché thém. EI-MS m/z:
[M+1/2]" 756.82, [M+H] " 1511.96.

Piéu ché hop chat 262

Péi voi dung dich Hop cht trung gian 261 (thd 80 mg, 0,053 mmol) trong
metanol (1 mL) va tetrahydrofuran (1 mL) dugc thém lithium hydroxit
monohydrate (22 mg, 0,53 mmol) trong nudc cat (1 mL) & -50 °C dudi nito. Sau
khi khudy & 0 °C trong 3 gi®, hdn hop phan tng dugc diéu chinh dén pH 4-5 bang
axit axetic. Dung dich phan tmg duoc c6 dic dudi ap suat giam. Du luong thu
duoc duoc tinh ché bang HPLC dé tao ra Hop chat 262 (12,2 mg, 17%). EI-MS
m/z: [M/2+H] * 686.25.

Vi du 40: Piéu ché hop chat 270
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Diéu ché hop chit trung gian 263

Déi v6i dung dich 2- (2- (2-chloroethoxy) ethoxy) ethan-1-ol (10 g, 59,3
mmol) trong N, N-dimethylformamide (30 mL) dugc thém natri azide (4,63 g, 71,2
mmol) ¢ 0 °C. Sau khi khudy ¢ 100 °C trong 16 gid, hdn hop phan ting dugc pha

lodng véi chloroform (50 mL) va rra sach bang nudc cat (15 mL). Lop hitu co



dugc lam kho trén natri sunfat khan va lgc. Dich loc dugc ¢6 dic dudi ap suét
giam dé c6 dugc Hop chét trung gian 263 (10,8 g, dau thd), dugc st dung ma
khong can tinh ché thém.

"H-NMR (400 MHz, CDCI3) 6 3.74 (t,J= 5.0 Hz, 2H), 3.71-3.65 (m, 6H),
3.64 - 3.59 (m, 2H), 3.40 (t, /J=5.0 Hz, 2H), 2.34 (t, J = 6.2 Hz, 1H). EI-MS m/z:
[M+Na] " 198.25.

Piéu ché hop chat trung gian 264

Dung dich Hop chat trung gian 263 (2 g, 12,49 mmol) trong
tetrahydrofuran (50 mL) dugc thém natri hydrua (60% phan tan trong dau khoang,
501 mg, 20,9 mmol) & 0 °C. Hdn hop phan tmg duoc khudy ¢ 0 ° C trong 10 phut.
T-butyl dimethylchlorosilane (2,3 ml, 12,6 mmol) dugc thém vao hdn hgp phan
mg va khudy ¢ nhiét do phong trong 15 gid. Hon hop phan tng dugc pha loing
v6i etyl axetat (20 mL x 3) va rira sach bang nuéc mudi (15 mL) va sdy kho trén
natri sunfat khan va loc. Dich loc duogc c6 dic dudi ap suat giam. Du luong thu
duoc duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 264 (3,05 g,
92%).

"H-NMR (400 MHz, CDCl;) 8 3.77 (t, J= 5.3 Hz, 2H), 3.72-3.62 (m, 6H),
3.57 (t, J=5.4 Hz, 2H), 3.39 (t, J = 5.1 Hz, 2H), 0.90 (s, 9H), 0.07 (s, 6H). EI-
MS m/z: [M+Na] " 312.36, [M+H] " 290.38.

Piéu ché hop chat trung gian 265

Vao dung dich Hop chit trung gian 264 (3,05 g, 10,5 mmol) trong
tetrahydrofuran (30 mL) dugc thém vao triphenylphosphine (4,63 g, 71,2 mmol).
Sau khi khudy ¢ 100 °C trong 16 gi®, hdn hop phan tmg duoc co dic dudi ap suét
giam dé tao ra Hop chat trung gian 265 (1,5 g, 54%), dugc sir dung ma khong can
tinh ché thém.

"H-NMR (400 MHz, CDCI3) 6 3.77 (t,J = 5.5 Hz, 2H), 3.68-3.65 (m, 2H),
3.64-3.61 (m, 2H), 3.56 (t, J = 5.4 Hz, 2H), 3.51 (t, /= 5.2 Hz, 2H), 2.86 (t, J =
5.3 Hz, 2H), 0.89 (s, 9H), 0.07 (s, 6H). EI-MS m/z: [M+H]" 264.38.

Piéu ché hop chit trung gian 266



Vao dung dich Hop chét trung gian 265 (2,20 g, 4,54 mmol) trong N, N-
dimethylformamide (12 mL) dugc thém vao Trung gian 205 (1,44 g, 5,45 mmol),
N,N'-Tetramethyl-O- (1H-benzotriazol-1-yl) uronium hexafluorophosphate
(HBTU, 2,24 g, 5,90 mmol), N,N-diisopropylethylamine (1,6 mL, 9,08 mmol) &
-0 °C. Sau khi nang 1én nhiét do phong va khudy dudi nito trong 3 gi. Hon hop
phan tng dugc pha lodng véi etyl axetat (50 mL) va rira sach bang natri hydro
cacbonat nudc bdo hoa (50 mL) va nude cat (50 mL). Ldp hitu co duoc 1am kho
trén natri sunfat khan va loc. Dich lgc dugc c6 dac dudi ap suat giam. Du luong
thu duoc duoc tinh ché bang sac ky cot dé tao ra Hop chat trung gian 266 (830
mg, tho).

"H-NMR (400 MHz, CDCl3) 8 7.96 (s, 1H), 7.46 (d, J = 8.5 Hz, 1H), 7.36
(d, J=6.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 5.43 — 5.22 (m, 4H), 4.67 (s, 2H),
4.20 (d, J=9.3 Hz, 1H), 3.77 — 3.72 (m, 6H), 3.69 — 3.65 (m, 6H), 3.55 (t, J =
5.5 Hz, 3H), 2.05 (s, 9H), 0,05 (d, /= 1,4 Hz, 6H). EI-MS m/z: [M+Na]" 752.41,
[M+H]" 730.44.

Picu ché hop chat trung gian 267

Vao dung dich Hop chat trung gian 266 (830 mg, 1,14 mmol) trong
dichloromethane (5 mL) dugc thém bis(pentafluorophenyl)cacbonat (538 mg,
1,36 mmol) va N,N-diisopropylethylamine (0,59 ml, 3,41 mmol) & 0 °C. Sau khi
nang 1én nhiét do phong va khudy dudi nito trong 3 gid. Hon hop phan tng dugc
pha lodng v&i dichloromethane (15 mL) va rira bang nudc cat (15 mL x 2). Lép
hitu co dugc lam kho trén natri sunfat khan va lgc. Dich loc duoc c6 dac dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét
trung gian 267 (270 mg, 25%).

"H-NMR (400 MHz, CDCls) 8 8.11 (d, J = 2.6 Hz, 1H), 7.51 (d, J = 8.4
Hz, 1H), 7.37 (s, 1H), 7.09 (d, J = 8.5 Hz, 1H), 5.45-5.31 (m, 3H), 5.30-5.27 (m,
3H), 4.22 (d, J=9.1 Hz, 1H), 3.80-3.64 (m, 13H), 3.56 (t, /= 5.6 Hz, 3H), 2.06
(s, 9H), 0.91-0.86 (m, 9H), 0.05 (t, J= 1.2 Hz, 6H). EI-MS m/z: [M+H]" 940.43.

Piéu ché hop chit trung gian 268



Dung dich Hop chat trung gian 267 (75,4 mg, 0,06 mmol) trong N, N-
dimethylformamide (2 mL) dugc thém vao hop chat 237 (65,8 mg, 0,07 mmol),
N,N-diisopropylethylamine (0,06 mL, 0,32 mmol) va HOAt (1-Hydroxy-7-
azabenzotriazole, 1,7 mg, 0,01 mmol). Sau khi khudy & nhiét do phong trong 2
gid, hdn hop phan ung duoc c6 dic dudi ap suat giam dé tao ra Hop chét trung
gian 268, duoc sir dung ma khong can tinh ché thém. EI-MS m/z: [M/2+H] *
799.81.

Piéu ché hop chat trung gian 269

Péi voi dung dich Hop chét trung gian 268 (101 mg, 0,06 mmol) trong
metanol (1 mL) dugc thém lithium hydroxit monohydrate (13 mg, 0,32 mmol)
trong nudc cat (0,75 mL) & -50 °C dudi nito. Sau khi khudy ¢ 0 °C trong 2 gio,
hdn hop phan ung dugc diéu chinh dén pH 4-5 bang axit axetic. hon hop phan
tmg duoc ¢ dic dudi ap suat giam dé tao ra Hop chat trung gian 269 (tho), duoc
str dung ma khong can tinh ché thém. EI-MS m/z: [M/2+H] " 730.34.

Piéu ché hop chat 270

Pbi v6i dung dich Hop chat trung gian 269 (0,06 mmol, thd) trong
dichloromethane (2 mL) dugc thém axit trifluoroacetic (0,6 mL) ¢ 0 °C dudi nito.
Sau khi khudy ¢ nhiét d6 phong trong 2 gid, dung dich phan tng dugc co dic
dué6i ap suat giam. Du lugng thu duge duge tinh ché bang HPLC dé tao ra Hop
chat 270 (53,8 mg, 54%; 2 budc). EI-MS m/z: [M+H] * 1344.70, [M/2+H] *
673.21.

Vi du 41: Piéu ché hop chat 272
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Piéu ché hop chit trung gian 271

Vao dung dich Hop chat trung gian 55 (39 mg, 0,03 mmol) trong N, N-
dimethylformamide (2 mL) duoc thém vao Hop chat trung gian 204 (25 mg, 0,03
mmol), NV, N'-diisopropylethylamine (0,03 mL, 0,16 mmol) va HOAt (1-Hydroxy-
7-azabenzotriazole, 0,4 mg, 0,003 mmol). Sau khi khudy & nhiét do phong trong
3 gid, hdn hop phan tng duoc ¢ dic dudi ap sudt giam dé tao ra Hop chit trung
gian 271 (thd), dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *
1425.67.

Piéu ché hop chat 272

Dung dich Hop chét trung gian 271 (thd, 0,03 mmol) trong metanol (0,5
mL) va tetrahydrofuran (0,5 mL) dugc thém vao lithium hydroxit monohydrate
(13,5 mg, 0,3 mmol) trong nudc cat (0,7 mL) & -45 ° C duéi nito. Sau khi khudy
& 0 °C trong 1 gid, hdn hop phan tmg dugce diéu chinh dén pH 4-5 bang axit
axetic. Dung dich phan tmg dugc co dic dudi ap suit giam. Phan du luong thu
duoc dugce tinh ché bang HPLC dé tao ra Hop chét 272 (14 mg).

"H-NMR (400 MHz, DMSO-d¢) 8 9.51 (s, 1H), 8.29 (s, 1H), 7.95 (d, J =
15.5 Hz, 2H), 7.83 (s, 1H), 7.64 (d, J = 6.9 Hz, 2H), 7.48 (d, J = 8.6 Hz, 1H),
7.36-7.28 (m, 4H), 7.24 (d, /= 8.6 Hz, 1H), 6.51 (s, 2H), 5.91-5.88 (m, 1H), 5.79
(s, 2H), 5.69-5.64 (m, 1H), 5.14 (d, J = 6.7 Hz, 1H), 5.05 (s, 2H), 4.89 (d, J =



10.7 Hz, 3H), 4.54-4.49 (m, 6H), 3.96 (d, J=9.5 Hz, 1H), 3.70 (s, 3H), 2.09 (t, J
= 2.8 Hz, 6H), 1.25 (q, J = 6.8 Hz, 6H). EI-MS m/z: [M+H]* 1285.54.
Vi du 42: Piéu ché hop chit 274
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Piéu ché hop chit trung gian 273

Vao dung dich Hop chat trung gian 55 (34 mg, 0,04 mmol) trong N, N-
dimethylformamide (2 mL) duogc thém Hop chét trung gian 260 (40 mg, 0,03
mmol), N, N-diisopropylethylamine (0,03 mL, 0,17 mmol) va HOAt (1-Hydroxy-
7-azabenzotriazole, 0,9 mg, 0,007 mmol). Sau khi khudy & nhiét do phong trong
3 gid, hdn hop phan tng duoc ¢ dic dudi ap sudt giam dé tao ra Hop chit trung
gian 273 (thd), dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+1/2]
©764.28, [M+H] " 1527.93.

Piéu ché hop chat 274

Pbi voi dung dich Hop chét trung gian 273 (thd, 0,039 mmol) trong
metanol (2 mL) dugc thém lithium hydroxit monohydrate (16 mg, 0,39 mmol)
trong nudc cat (1 mL) ¢ -50 °C dudi nito. Sau khi khuay ¢ 0 °C trong 3 gio, hdn
hop phan tmg duoc diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan tng
dugc c6 dac dudi ap suét giam. Du luong thu dugc duge tinh ché bé‘mg HPLC dé
tao ra Hop chat 274 (10,6 mg, 19%). EI-MS m/z: [M+1/2] * 694.16, [M+H] *
1386.77.

Vi du 43: Piéu ché hop chat 277
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Vao dung dich Hop chét trung gian 55 (40 mg, 0,033 mmol) trong N, N-

dimethylformamide (1 mL) duoc thém Hop chét trung gian 267 (34,3 mg, 0,037
mmol), N,N'-diisopropylethylamine (0,03 mL, 0,167 mmol) va HOAt (1-

Hydroxy-7-azabenzotriazole, 0,9 mg, 0,007 mmol). Sau khi khur?iy 0 nhiét do

phong trong 4 gid, hdn hop phan tng dugc ¢6 dic dudi ap sudt giam dé tao ra

Hop chat trung gian 275 (thd), duoc sir dung ma khong can tinh ché thém. EI-

MS m/z: [M/2+H]* 807.55.



Piéu ché hop chit trung gian 276

Vao dung dich Hop chat trung gian 275 (53,7 mg, 0,033 mmol) trong
metanol (0,75 mL) va tetrahydrofuran (0,75 mL) dugc thém lithium hydroxit
monohydrate (14 mg, 0,33 mmol) trong nudc cat (1 mL) & -50 °C duéi nito. Sau
khi khudy & 0 °C trong 4 gid, hdn hop phan tng dugc diéu chinh dén pH 4-5 bang
axit axetic. Dung dich phan tng duoc co dic dudi ap suat giam dé c6 duge Hop
chét trung gian 276 (tho), dugc str dung ma khong can tinh ché thém. EI-MS m/z:
[M/2-+H]" 737.69.

Picu ché hop chat 277

Pbi voi dung dich Hop chét trung gian 276 (thd, 0,033 mmol) trong
dichloromethane (1 mL) dugc thém axit trifluoroacetic (1 mL) & 0 °C dudi nito.
Sau khi khudy ¢ nhiét d6 phong trong 2 gid, dung dich phan tng dugc co dic
duéi ap suat giam. Du luong thu duge dugc tinh ché bang HPLC dé tao ra Hop
chat 277 (13 mg, 29%; 3 budc). EI-MS m/z: [M+H] * 1359.59, [M/2+H]* 680.61.

Vi du 44: Piéu ché hop chat 281
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Pi¢u ché hop chat trung gian 278
Déi v6i dung dich hop chét trung gian 205 (1 g, 2,06 mmol, hop chét 205
duoc diéu ché theo phuong phap duoc mo ta trong 4n pham bang sang ché qudc

té s6. WO 2018 / 182341 A1) duoc hoa tan trong N,N-dimethylformamide (10



mL) dugc thém B-Alanine ethyl este hydrochloride (380 mg, 2,48 mmol), 2- (1H-
Benzotriazole-1-yl) -1,1,3,3-tetramethylaminium tetrafluoroborate (HBTU, 1,02
g, 2,68 mmol) va N, N'-diisopropylethylamine (0,72 mL, 4,13 mmol) ¢ -0 °C. Sau
khi nang 1én nhiét 6 phong va khudy dudi nito trong 18 gid. Hon hop phan tmg
duoc pha lodng véi etyl axetat (50 mL) va rira sach bang natri hydro cacbonat
nude bdo hoa (50 mL) va nuéde cat (50 mL). Lép hitu co duge 1lam kho trén natri
sunfat khan va loc. Dich loc dugc c6 dac dudi ap suit giam. Du lugng thu duoc
duoc tinh ché bang sic ky cot dé tao ra Hop chat trung gian 278 (398 mg, 32%).

"H-NMR (400 MHz, CDCI3) 6 8.02 (d, J=2.6 Hz, 1H), 7.71 (s, 1H), 7.48
(d, J=8.5 Hz, 1H), 7.26 (s, 2H), 7.06 — 6.99 (m, 1H), 5.40 (dt, /= 18.9, 7.7 Hz,
3H), 5.29 (d,J=7.3 Hz, 1H), 4.68 (d, J=2.6 Hz, 2H), 4.26 — 4.14 (m, 3H), 3.79
(d, /=69 Hz, 1H), 3.74 (d, J= 2.6 Hz, 3H), 3.69 — 3.60 (m, 1H), 2.67 (d, J =
7.0 Hz, 2H), 2.09 — 2.03 (m, 9H), 1.29 (td, /= 7.2, 2.5 Hz, 3H).

Pi¢u ché hop chat trung gian 279

Vao dung dich Hop chat trung gian 278 (398 mg, 0,68 mmol) trong
dichloromethane (4 mL) dugc thém bis(pentafluorophenyl)cacbonat (323 mg,
0,82 mmol) va N,N-diisopropylethylamine (0,36 ml, 2,04 mmol) & -0 °C. Sau khi
nang 1én nhiét do phong va khudy dudi nito trong 14 gio. Hon hop phan tng dugc
pha lodng v&i dichloromethane (15 mL) va rira bang nudc cat (15 mL x 2). Lép
hitu co dugc lam kho trén natri sunfat khan va loc. Loc dugc ¢6 dac dudi ap suét
giam dé c6 duoc Hop chit trung gian 279 (280 mg, 51%). EI-MS m/z: [M+H] *
793.88.

Piéu ché hop chat trung gian 280

Péi véi dung dich Hop chét trung gian 55 (300 mg, 0,25 mmol) trong N, N-
dimethylformamide (5 mL) dugc thém hop chat 279 (218 mg, 0,28 mmol) va
N,N'-diisopropylethylamine (0,22 mL, 0,13 mmol). Sau khi khudy ¢ nhiét do
phong trong 4 gid, dung dich phan tmg duoc c¢o dic dudi ap suat giam. Du lugng
thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung gian 280 (370
mg, tho). EI-MS m/z: [M+H] " 1467.76.



Piéu ché hop chat 281

Dung dich Hop chét trung gian 280 (36 mg, 0,025 mmol) trong metanol
(1 mL) va tetrahydrofuran (1 mL) dugc thém vao lithium hydroxit monohydrate
(5,24 mg, 0,13 mmol) trong nude cit (1 mL) ¢ -50 °C dudi nito. Sau khi khudy &
0 °C trong 4 gid, hdn hop phan tmg duoc diéu chinh dén pH 4-5 bang axit axetic.
Dung dich phan tng dugc ¢6 dic dudi ap suit giam. Du luong thu dugc duge
tinh ché bang HPLC dé tao ra Hop chat 281 (13 mg). EI-MS m/z: [M+H] *
1299.88.

Vi du 45: Piéu ché hop chat trung gian 285
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Piéu ché hop chat trung gian 282

Déi v6i dung dich hop chét trung gian 205 (1 g, 2,06 mmol, hop chét 205
duoc diéu ché theo phuong phap duoc mo ta trong 4n pham bang sang ché qudc
té s6. WO 2018/182341 A1) dugc hoa tan trong dichloromethane (3 mL) dugc



thém vao methyl 17-amino-3,6,9,12,15-pentaoxaheptadecanoate (766 mg, 2,48
mmol), N-methylmorpholine (0,57 mL, 5,16 mmol), N-Ethyl-N'- (3-
dimethylaminopropyl) carbodiimide hydrochloride (EDC- HCI, 415 mg, 2,17
mmol) va 1-Hydroxybenzotriazole (306 mg, 2,27 mmol) & -0 °C. Sau khi nang
1én nhiét do phong va khudy dudi nito trong 18 gio. Hon hop phan tmg dugc pha
lodng véi etyl axetat (50 mL) va rira sach bang natri hydro cacbonat nuéc bio hoa
(50 mL) va nude cat (50 mL). Lép hitu co duoc lam kho trén natri sunfat khan va
loc. Dich loc dugc c¢6 dac duoi ap suat giam. Du lugng thu duoc dugc tinh ché
bang sac ky cot dé tao ra Hop chat trung gian 282 (673 mg, 42%). EI-MS m/z:
[M+H] ¥ 775.97.

Picu ché hop chit trung gian 283

Vao dung dich Hop chat trung gian 282 (670 mg, 0,86 mmol) trong
dichloromethane (5 mL) dugc thém bis(pentafluorophenyl)cacbonat (408 mg,
1,04 mmol) va N,N-diisopropylethylamine (0,45 ml, 2,59 mmol) ¢ -0 °C. Sau khi
nang 1én nhiét d6 phong va khudy dudi nito trong 18 gio. Hon hop phéan tng dugc
pha lodng v&i dichloromethane (15 mL) va rira bang nudc cat (15 mL x 2). Lép
hitu co dugc lam kho trén natri sunfat khan va lgc. Dich loc duoc c6 dac dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét
trung gian 283 (280 mg, 51%). EI-MS m/z: [M+H] " 986.17.

Piéu ché hop chat trung gian 284

Péi voi dung dich Hop chét trung gian 283 (300 mg, 0,25 mmol) trong
N,N-dimethylformamide (1,5 mL) duoc thém N,N'-diisopropylethylamine (0,05
mL, 0,28 mmol) va Hop chét trung gian 55 (60 mg, 0,06 mmol) ¢ 0 °C dudi nito.
Sau khi khudy ¢ nhiét d6 phong trong 4 gid, dung dich phan tng dugc co dic
dudi ap suat giam. Du lugng thu dugce duoc tinh ché bang sic ky cot dé tao ra
Hop chat trung gian 284 (91,9 mg, thd). EI-MS m/z: [1/ 2M+H] * 830.331.

Piéu ché hop chat 285

Déi v6i dung dich Hop chat trung gian 284 (92 mg, 0,06 mmol) trong

tetrahydrofuran (1 mL) va metanol (1 mL) dugc thém vao lithium hydroxit



monohydrate (23 mg, 0,55 mmol) trong nuéc cat (1 mL) & -70 °C duéi nito. Sau
khi khudy & 0 °C trong 4 gid, hdn hop phan tng dugc diéu chinh dén pH 4-5 bang
axit axetic. Dung dich phan tmg duoc c6 dic dudi ap suit giam. Du luong thu
dugc dugc tinh ché bang HPLC dé tao ra Hop chat 285 (35 mg, 42%). EI-MS
m/z: [M+H] " 1505.876.

Vi du 46: Piéu ché hop chat 291
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Piéu ché hop chat trung gian 286

1-Azido-2- (2- (2-bromoethoxy) ethoxy) ethane (1,5 g, 6,3 mmol) dugc
thém vao morpholine (1,63 mL, 18,9 mmol). Sau khi khudy & 50 °C trong 5 gio,
dung dich phan ting dugc co6 dac dudi ap suét giam. Can thu dugc duge tinh ché
bang sac ky cot dé tao ra Hop chét trung gian 286 (793 mg, 52%).

Piéu ché hop chit trung gian 287

Déi v6i dung dich Hop chat trung gian 286 (793 mg, 3,25 mmol) trong
tetrahydrofuran (3 mL) dugc thém triphenylphosphine (937 mg, 3,57 mmol) va

nuée cit (1 mL) ¢ 0 °C duéi nito. Hon hop phan tung duoc trao ngugc trong 15



gid. Sau khi ¢6 dic dudi ap suat giam, du luong thu dugce duge tinh ché bang sic
ky cot dé tao ra Hop chat trung gian 287 (607 mg, 86%).

"H-NMR (400 MHz, CDCI3) 6 3.72 (t, J = 4.6 Hz, 4H), 3.63 (d, J=2.5
Hz, 5H), 3.55 (d, J= 5.0 Hz, 1H), 2.98 - 2.88 (m, 4H), 2.60 (td, J = 5.9, 2.8 Hz,
2H), 2.51 (t,J= 4.8 Hz, 4H).

Diéu ché hop chit trung gian 288

Péi voi dung dich Hop chat trung gian 205 (607 mg, 2,78 mmol, Hop chét
trung gian 205 duoc diéu ché bang phuong phap dugc mé ta trong an pham bang
sang ché quoc té s6. WO 2018 / 182341 A1) trong dichloromethane (15 mL) dugc
thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide hydrochloride
(EDC - HCI, 560 mg, 2,92 mmol), 1-hydroxybenzotriazole (HOBt, 413 mg, 3,06
mmol), Hop chét trung gian 287 (1,62 g, 3,34 mmol) va N-methylmorpholine
(0,76 mL, 6,95 mmol) & 0 °C dudi nito. Sau khi khudy & nhiét d6 phong trong 15
gid, dung dich phan img dugc pha lodng voi etyl axetat (50 mL) va rira sach bang
dung dich natri bicacbonat nudc bdo hoa (50 mL) va nudce cat (50 mL). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc ¢ dac dudi ap suat
giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 288 (1,07 mg, 56%). EI-MS m/z: [M+H] " 685.98.

Pi¢u ché hop chat trung gian 289

Vao dung dich Hop chat trung gian 288 (100 mg, 0,15 mmol) trong
dichloromethane (1 mL) dugc thém bis (pentafluorophenyl) carbonate (73 mg,
0,18 mmol) va N,N'-diisopropylethylamine (0,08 mL, 0,44 mmol) ¢ 0 °C dudi
nito. Sau khi khudy ¢ nhiét do phong trong 6 gio, dung dich phan tng duoc pha
lodng v&i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lop
hitu co dugc lam kho trén natri sunfat khan va loc. Dich loc duoc c6 dac dudi ap
suit giam dé c6 duoc Hop chat trung gian 289 (120 mg), duoc sir dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]* 895.98.

Piéu ché hop chat trung gian 290



Déi voi dung dich Hop chat trung gian 55 (40 mg, 0,05 mmol) trong N, N-
dimethylformamide (0,05 mL) dugc thém vao N,N'-diisopropylethylamine (0,04
mL, 0,22 mmol) va Hop chat trung gian 289 (54 mg, 0,05 mmol) & 0 °C dudi
nito. Sau khi khudy ¢ nhiét d6 phong trong 17 gid, dung dich phan tng dugc cd
dic dudi 4p sut giam dé tao ra Hop chét trung gian 290 (thd), dugc sir dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] " 1568.97.

Piéu ché hop chat 291

Péi v6i dung dich Hop chat trung gian 290 (70 mg, 0,05 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dwgc thém lithium hydroxit
monohydrate (18,76 mg, 0,45 mmol) trong nudc cat (1 mL) ¢ -70 °C dudi nito.
Sau khi khuay ¢ 0 °C trong 3 gid, hdn hop phan tmg duoc diéu chinh dén pH 4-
5 véi axit axetic va co dac duoi ap suat giam. Du lugng thu dugc dugc tinh ché
bang HPLC dé tao ra Hop chat 291 (42 mg, 53%). EI-MS m/z: [M+H]* 1429.19.

Vi du 47: Piéu ché hop chat 299
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Piéu ché hop chat trung gian 293



Déi v6i dung dich Hop chit trung gian 292 (10 g, 17,41 mmol, Hop chét
trung gian 292 duoc diéu ché bang phuong phap dugc mé ta trong an pham bang
sang ché qudc té sb. WO 2018/182341 A1) trong dichloromethane (15 mL) dugc
thém vao imidazole (2,4 g, 34,81 mmol) va t-butyldimethylsilyl clorua (3,94 g,
26,11 mmol) duéi nito. Sau khi khudy & nhiét d6 phong trong 2 gid, dung dich
phan tng dugc pha lodng véi dichloromethane (50 mL) va rira sach bang nudc
cit (50 mL x 2). Lép hitu co dugce lam kho trén natri sunfat khan va loc. Dich loc
duoc c6 dac dudi ap suét giam. Du lugng thu duoc dugc tinh ché béng sac ky cot
dé tao ra Hop chat trung gian 293 (10,4 g, 87%).

"H-NMR (400 MHz, CDCI3) § 7.70 (s, 1H), 7.47 - 7.30 (m, 6H), 7.15 (d,
J=28.7Hz, 1H),5.31 (d,J=17.6 Hz, 5H), 5.14 (d, /= 5.6 Hz, 1H), 4.68 (s, 2H),
418 -4.11 (m, 1H), 3.73 (d, J=2.9 Hz, 3H), 2.05 (s, 9H), 0.92 (d, J = 3.0 Hz,
9H), 0.08 (d, J=2.9 Hz, 6H).

Pi¢u ché hop chat trung gian 294

Pbi voi dung dich Hop chat trung gian 293 (10 g, 15,1 mmol) trong
tetrahydrofuran (110 mL) va metanol (110 mL) dugc thém 5% palladium / than
cti (520 mg) va nude cat (10 mL) dudi hydro. Sau khi khudy & nhiét d6 phong
trong 2 gio, dung dich phan tmg duoc loc qua Celite va cd dic dudi ap suit giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
294 (7,9 g, 87%).

"H-NMR (400 MHz, CDCI13) 6 8.01 (d, J= 2.5 Hz, 1H), 7.58 (d, J = 8.2
Hz, 1H), 7.21 (d, J = 8.5 Hz, 1H), 5.46 — 5.26 (m, 4H), 4.72 (s, 2H), 430 (d, J =
8.2 Hz, 1H), 3.69 (d, J = 1.9 Hz, 3H), 2.14 — 1.99 (m, 9H), 0.94 (d, J = 2.0 Hz,
9H), 0.10 (s, 6H).

Pi¢u ché hop chat trung gian 295

Vao dung dich Hop chat trung gian 294 (500 mg, 0,84 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém iodomethane (0,3 mL, 4,18 mmol) va kali
cacbonat (144 mg, 1,04 mmol) duéi nito. Sau khi khudy & nhiét d6 phong trong

4 gi¢, dung dich phan tng dugc pha loang voi dichloromethane (15 mL) va rira



bang nude cat (15 mL x 2). Lop hitu co dugc lam kho trén natri sunfat khan va
loc. Dich loc dugc c¢6 dac duoi ap suat giam. Du lugng thu duogc dugc tinh ché
bang sic ky cot dé tao ra Hop chat trung gian 295 (510 g, 99%). EI-MS m/z:
[M+Na] " 634.976.

Piéu ché hop chat trung gian 296

Dbi voi dung dich Hop chét trung gian 295 (510 mg, 0,83 mmol) trong
metanol (3 mL) dugc thém axit camphorsulfonic (39 mg, 0,17 mmol) & 0 °C duoi
nito. Sau khi khudy ¢ 0 °C trong 2 gio,dung dich phan tmg dugc pha lodng véi
etyl axetat (15 mL) va rira sach bang nudc cat (15 mL x 2). L6p hitu co duoc lam
kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét giam. Du
lugng thu duge dugce tinh ché bang sic ky cot dé tao ra Hop chat trung gian 296
(360 g, 87%). EI-MS m/z: [M+Na] © 521.024.

"H-NMR (400 MHz, CDCI3) 6 7.76 (s, 1H), 7.47 (d, J= 8.4 Hz, 1H), 7.26
(s, 2H), 7.15 (dd, J= 8.9, 2.5 Hz, 1H), 5.40 — 5.30 (m, 3H), 5.15 (d, /= 5.9 Hz,
1H), 4.67 (d, /J=4.8 Hz, 2H), 4.23 — 4.15 (m, 1H), 3.86 (d, /= 2.7 Hz, 3H), 3.74
(d, J=2.8 Hz, 3H), 2.10 —2.02 (m, 9H).

Pi¢u ché hop chat trung gian 297

Vao dung dich Hop chat trung gian 296 (185 mg, 0,24 mmol) trong
dichloromethane (5 mL) dugc thém bis(pentafluorophenyl)cacbonat (342 mg,
0,87 mmol) va N,N-diisopropylethylamine (0,38 ml, 2,17 mmol) ¢ 0 °C dué1 nito.
Sau khi khudy & nhiét d6 phong trong 14 gio, dung dich phan tmg duoc pha lodng
v6i dichloromethane (15 mL) va rira bang nuéc cat (15 mL x 2). Lép hiru co duge
lam kho trén natri sunfat khan va loc. Dich loc dugc ¢6 dac dudi ap suét giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
297 (410 mg, 80%). EI-MS m/z: [M+Na] * 730.794.

Piéu ché hop chat trung gian 298

Dung dich Hop chat trung gian 297 (50 mg, 0,04 mmol) trong N,N-
dimethylformamide (0,05 mL) duoc thém vao N,N'-diisopropylethylamine (0,04
mL, 0,21 mmol) va Hop chit trung gian 55 (35 mg, 0,05 mmol) dudi nito. Sau



khi khudy ¢ nhiét do phong trong 15 gio, dung dich phan tmg duogc co dic dudi
ap sudt giam dé tao ra Hop chat trung gian 298 (125 mg, thd), duoc st dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] " 1832.77.

Piéu ché hop chit 299

Péi v6i dung dich Hop chat trung gian 298 (58 mg, 0,04 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dugc thém vao lithium hydroxit
monohydrate (17,48 mg, 0,42 mmol) trong nudc cat (1 mL) ¢ -70 °C dudi nito.
Sau khi khudy & 0 °C trong 3 gid, hdn hop phan tng duoc diéu chinh dén pH 4-
5 véi axit axetic va co dac duoi ap suat giam. Du lugng thu dugc dugc tinh ché
bang HPLC dé tao ra Hop chat 299 (50 mg, 82%). EI-MS m/z: [M/2+H]* 614.87.

Vi du 48: Piéu ché hop chat 302
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Piéu ché hop chat trung gian 300

Vao dung dich Hop chat trung gian 28 (30 mg, 0,02 mmol) trong N,N-
dimethylformamide (1 mL) duoc thém vao Hop chit trung gian 267 (25,5 mg,
0,03 mmol), N, N'-diisopropylethylamine (0,02 mL, 0,12 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 2 mg, 0,02 mmol) dudi nito. Sau khi khuéy 0 nhiét do
phong trong 2 gid, dung dich phan tng dugc ¢6 dic dudi ap suit giam dé tao ra
Hop chat trung gian 300 (thd), duoc st dung ma khong can tinh ché thém. EI-
MS m/z: [M/2+H] " 759.25.

Picu ché hop chit trung gian 301

Péi véi dung dich Hop chét trung gian 300 (36,5 mg, 0,02 mmol) trong
tetrahydrofuran (0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (5,1 mg, 0,12 mmol) trong nudc cat (0,5 mL) & -70 °C dudi nito.
Sau khi khudy & 0 °C trong 2 gio, hdn hop phan g dugc diéu chinh dén pH 4-
5 véi axit axetic va co dic dudi ap suat giam dé tao ra Hop chat trung gian 301
(tho), duoc sir dung ma khong can tinh ché thém. EI-MS m/z: [M/2+H]* 746.27.

Picu ché hop chat 302

P6i v6i dung dich Hop chat trung gian 301 (36,5 mg) trong
dichloromethane (1 mL) dugc thém axit trifluoroacetic (0,25 mL) ¢ 0 °C dudi
nito. Sau khi khudy ¢ nhiét do phong trong 40 phut, dung dich phan tng dugc ¢o
dac dudi ap suét giam. Du luong thu dugc dugc tinh ché bﬁng HPLC dé tao ra
Hop chat 302 (24,8 mg, 63%). EI-MS m/z: [M+H] * 1376.63, [M/2+H]* 689.09.

Vi du 49: Piéu ché hop chat 307
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Picu ché hop chat trung gian 304

Péi voi dung dich Hop chat trung gian 303 (300 mg, 0,60 mmol, Hop chat
trung gian 303 duoc diéu ché bang phuong phap dugc mé ta trong an pham bang
sang ché quoc té sb. WO 2018 / 182341 Al) trong N, N-dimethylformamide (3
mL) dugc thém vao N, N, N, N-TETRAMETHYL-O- (1H-benzotriazol-1-yl)
uronium hexafluorophosphate (HBTU, 297 mg, 0,78 mmol), Hop chét trung gian
265 (190 mg, 0,72 mmol) va N, N'-diisopropylethylamine (0,23 mL, 2,16 mmol)
d 0 ° C dudi nito. Sau khi khudy & nhiét d6 phong trong 3 gid, dung dich phan
tmg duoc pha lodng véi etyl axetat (50 mL) va rira sach bang dung dich natri
bicacbonat nudc bdo hoa (50 mL) va nude cat (50 mL). Lop hitu co duge 1am
kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét giam. Du
lugng thu dugc duge tinh ché bang sic ky cot dé tao ra Hop chat trung gian 304
(379 mg, 85%).

"H-NMR (400 MHz, CDCI3) 6 8.04 (s, 1H), 7.46 (d, J= 8.5 Hz, 1H), 7.38
(s, 1H), 7.06 (d, J = 8.5 Hz, 1H), 5.58 — 5.46 (m, 2H), 5.16 (d, J = 6.6 Hz, 2H),
4.68 (s, 2H), 4.25 - 4.09 (m, 3H), 3.74 (d, /= 6.2 Hz, 3H), 3.67 (d, /= 10.4 Hz,
6H), 3.54 (t, /= 5.8 Hz, 3H), 2,22 (s, 3H), 2,06 (d, /= 2,7 Hz, 6H), 2,02 (s, 3H),
0,89 (d, J=2,0 Hz, 9H), 0,07 (s, 6H). EI-MS m/z: [M/2+H] " 744.19.



Piéu ché hop chit trung gian 305

Vao dung dich Hop chat trung gian 304 (379 mg, 0,51 mmol) trong
dichloromethane (5 mL) dugc thém bis (pentafluorophenyl) carbonate (241 mg,
0,61 mmol) va N, N-diisopropylethylamine (0,27 ml, 1,53 mmol) ¢ 0 °C dudi nito.
Sau khi khudy & nhiét d6 phong trong 3 gio, dung dich phan tmg duogc pha lodng
v6i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 305 (424 mg, 87%). EI-MS m/z: [M+H] " 954.08.

Piéu ché hop chat trung gian 306

Péi voi dung dich Hop chat trung gian 55 (30 mg, 0,03 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém Hop chat trung gian 305 (26,2 mg, 0,03
mmol), N,N'-diisopropylethylamine (0,02 mL, 0,13 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 0,7 mg, 0,005 mmol) ¢ 0 °C dud1i nito. Sau khi khqu o
nhiét d6 phong trong 2 gio, dung dich phan tng duogc c6 dic dudi ap suit giam
dé tao ra Hop chét trung gian 306 (thd), duoc sir dung ma khong can tinh ché
thém. EI-MS m/z: [M/2+H] " 814.51.

Piéu ché hop chat 307

Dung dich Hop chat trung gian 306 (40 mg, 0,02 mmol) trong
tetrahydrofuran (0,3 mL) va metanol (0,3 mL) duoc thém vao lithium hydroxit
monohydrate (10,3 mg, 0,25 mmol) trong nudc cit (0,3 mL) & -70 °C dudi nito.
Sau khi khudy ¢ 0 °C trong 2 gid, hdn hop phan tng duoc diéu chinh dén pH 4-
5 véi axit axetic va co dic dudi ap sudt giam. Hon hop phan tng trong
dichloromethane (2 mL) dugc thém axit trifluoroacetic (0,4 mL) ¢ 0 °C dudi nito.
Sau khi khudy ¢ nhiét 46 phong trong 2 gid, dung dich phan tng dugc co dic
duéi ap suat giam. Du luong thu duge duogc tinh ché bang HPLC dé tao ra Hop
chét 307 (24,4 mg, 63%). EI-MS m/z: [M+H] * 1346.20, [M/2+H] * 673.38.

Vi du 50: Piéu ché hop chat 309
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Diéu ché hop chit trung gian 308

Vao dung dich Hop chét trung gian 28 (59 mg, 0,049 mmol) trong N, N-
dimethylformamide (2 mL) dugc thém vao Hop chét trung gian 260 (62 mg,
0,073 mmol), N,N'-diisopropylethylamine (0,04 mL, 0,24 mmol) va 1-hydroxy-
7-azabenzotriazole (HOALt, 1,3 mg, 0,009 mmol) ¢ 0 °C du6i nito. Sau khi khqu
& nhiét do phong trong 17 gid, dung dich phan tng duogc ¢6 dic dudi ap suit
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 308 (34 mg, 45%). EI-MS m/z: [M/2+H] * 772.64.

Picu ché hop chat 309

Péi voi dung dich Hop chét trung gian 308 (30 mg, 0,019 mmol) trong
tetrahydrofuran (0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (8,1 mg, 0,19 mmol) trong nudc cat (0,3 mL) & -70 °C duéi nito.
Sau khi khudy & 0 °C trong 2 gio, hdn hop phan tng dugc diéu chinh dén pH 4-
5 véi axit axetic va co dac duoi ap suat giam. Du lugng thu dugc dugc tinh ché
bang HPLC dé tao ra Hop chat 309 (14 mg, 51%). EI-MS m/z: [M/2+H]* 702.56.

Vi du diéu ché 6: Piéu ché hop chat trung gian 310
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Piéu ché hop chat trung gian 310



Dung dich Hop chit trung gian 259 (300 mg, 0,47 mmol) trong
dichloromethane (60 mL) dugc thém triethylamine (0,13 ml, 0,93 mmol) va 4-
nitrophenyl chloroformate (122 mg, 0,61 mmol) & 0 °C dudi nito. Sau khi khudy
0 nhiét d§ phong trong 4 gid, dung dich phan Ung dugc pha loang véi
dichloromethane (50 mL) va rtra sach bang dung dich natri bicacbonat trong nuéc
bdo hoa (50 mL) va nude cat (50 mL). Lép hiru co dugc 1am kho trén natri sunfat
khan va loc. Loc dugc ¢6 dac dudi ap suat giam dé co duge Hop chat trung gian
310 (342 mg, Tho), duoc str dung ma khéng can tinh ché thém. EI-MS m/z:
[M+H] " 808.22.

Vi du 51: Piéu ché hop chat 313
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Piéu ché hop chat trung gian 311
Dung dich Hop chat trung gian 63 (500 mg, 0,09 mmol) trong
dichloromethane (3 mL) dugc thém vao axit trifluoroacetic (1 mL) dudi nito ¢ 0

° C. Sau khi khudy ¢ nhiét ¢ phong trong 1,5 gid, dung dich phan tng dugc co



dic dudi ap suit giam. Du luong thu duoc duoge tinh ché bang sic ky cot pha
nguoc dé tao ra Hop chat trung gian 311 (286 mg, 47%). EI-MS m/z: [M+H] *
958.99.

Diéu ché hop chit trung gian 312

Vao dung dich Hop chat trung gian 311 (286 mg, 0,22 mmol) trong N, N-
dimethylformamide (3 mL) dugc thém vao Hop chét trung gian 310 (213 mg,
0,26 mmol), N,N'-diisopropylethylamine (0,2 mL, 1,10 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 3 mg, 0,02 mmol) & 0 °C duéi nito. Sau khi khudy &
nhiét do phong trong 21 gid, dung dich phan ing dugc c6 dic dudi ap suat giam.
Du lugng thu duge dugce tinh ché bang sic ky cot pha nguoc dé tao ra Hop chat
trung gian 312 (294 mg, 68%). EI-MS m/z: [M+H] © 1626.61.

Picu ché hop chat 313

Dung dich Hop chét trung gian 312 (294 mg) trong tetrahydrofuran (1,5
mL) va metanol (1 mL) dugc thém vao lithium hydroxit monohydrate (93 mg,
2,24 mmol) trong nude cat (4 mL) & -70 °C dudi nito. Sau khi khudy & 0 °C trong
6 gio, hdn hop phan tng dugc diéu chinh dén pH 4-5 véi axit axetic va co dic
duéi ap suat giam. Du lugng thu dugc dugce tinh ché bang HPLC dé tao ra Hop
chét 313 (115 mg, 42%).

"H-NMR (400 MHz, MeOD) 4 7.87 (d, J=2.3 Hz, 1H), 7.66 (s, 1H), 7.58
(dd, J=6.9, 1.3 Hz, 2H), 7.49 — 7.40 (m, 1H), 7.36 (s, 1H), 7.28 — 7.20 (m, 3H),
6.57 (d, J=15.2 Hz, 2H), 5.94 — 5.60 (m, 4H), 5.09 (d, /= 4.9 Hz, 2H), 4.96 (t,
J=15.4 Hz, 2H), 4.87 (s, 2H), 4.77 (s, 4H), 4.56 (q, J = 6.4 Hz, 4H), 4.48 (d, J
=5.4Hz, 2H),4.05 (d,J=9.5Hz, 1H), 3.92 (t,J= 6.4 Hz, 2H), 3.79 (dd, J=5.7,
4.4 Hz, 2H), 3.70 (s, 2H), 3.69 — 3.48 (m, 4H), 2.84 (s, 6H), 2.31 (t, /= 7.3 Hz,
2H), 2.18 (d, /= 6.3 Hz, 6H), 1.84 (p, /= 6.9 Hz, 2H), 1.33 — 1.29 (m, 6H). EI-
MS m/z: [M+H] * 1459.85.

Vi du 52: Piéu ché hop chat 316
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Pi¢u ché hop chat trung gian 314

Péi voi dung dich Hop chét trung gian 311 (120 mg, 0,09 mmol) trong
N,N-dimethylformamide (1 mL) dugc thém vao Hop chit trung gian 267 (104 mg,
0,11 mmol), N,N'-diisopropylethylamine (0,1 mL, 0,59 mmol) & 0 °C dudi nito.
Sau khi khudy ¢ nhiét 46 phong trong 2 gid, dung dich phan tng dugc co dic
dué6i ap suat giam dé tao ra Hop chét trung gian 314 (thd), dugc sir dung ma
khong can tinh ché thém. EI-MS m/z: [M/2+H] * 857.39.

Piéu ché hop chat trung gian 315



Déi voi dung dich Hop chét trung gian 314 (139 mg, 0,08 mmol) trong
tetrahydrofuran (1,3 mL) va metanol (1,3 mL) dugc thém vao lithium hydroxit
monohydrate (17 mg, 0,41 mmol) trong nude cat (1,3 mL) & -70 °C duéi nito.
Sau khi khudy & 0 °C trong 6 gio, hdn hop phan tmg dugc diéu chinh dén pH 4-
5 v6i axit axetic va co dic dudi ap suat giam dé co duoc Hop chét trung gian 315
(thd), dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M/2+H]* 773.34.

Piéu ché hop chat 316

Péi v6i dung dich Hop chat trung gian 315 (121 mg, 0,08 mmol) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (0,6 mL) ¢ 0 °C dudi nito.
Sau khi khudy ¢ nhiét ¢ phong trong 2 gid, dung dich phan tng dugc co dic
dué6i ap suat giam. Du lugng thu duge duge tinh ché bang HPLC dé tao ra Hop
chét 316 (58,9 mg, 45%). EI-MS m/z: [M+H] * 1431.89, [M/2+H] " 716.28.

Vi du 53: Piéu ché hop chat 320
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Piéu ché hop chat trung gian 318



Déi véi dung dich Hop chét trung gian 317 (1,6 g, 2,90 mmol, Hop chét
trung gian 317 dugc diéu ché theo phuong phap dugc mo ta trong 4n pham bang
sang ché qudc té s6. WO 2018 / 182341 A1) trong N, N-dimethylformamide (10
mL) dugc thém vao bis(pentafluorophenyl)cacbonat (1,4 g, 3,48 mmol) va N,N-
diisopropylethylamine (1,03 ml, 5,80 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét do phong trong 17 gio, dung dich phan ing dugc pha loang véi etyl axetat
(100 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu co duoc 1am kho trén
natri sunfat khan va loc. Dich loc dugc c6 dac duédi ap suat giam. Du luong thu
duoc dugce tinh ché bang sic ky cot dé tao ra Hop chat trung gian 318 (2,0 g,
90%). EI-MS m/z: [M+H] * 765.89.

Pi¢u ché hop chat trung gian 319

Vao dung dich Hop chat trung gian 318 (25 mg, 0,021 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém Hop chéit trung gian 55 (17 mg, 0,022
mmol), N,N'-diisopropylethylamine (0,02 mL, 0,104 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 0,8 mg, 0,006 mmol) ¢ 0 °C du61 nito. Sau khi khqu o
nhiét do phong trong 3 gid, dung dich phan tmg duoc c6 dic dudi ap suit giam
dé tao ra Hop chat trung gian 319 (32 mg, Tho), duoc sir dung ma khong can tinh
ché thém. EI-MS m/z: [M/2+H] " 1440.26.

Picu ché hop chat 320

Dung dich Hop chét trung gian 320 (32 mg, Thd) trong tetrahydrofuran
(0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit monohydrate (9,3
mg, 9,33 mmol) trong nudc cat (0,5 mL) ¢ -70 °C dudi nito. Sau khi khuay & 0
°C trong 3 gi®, hdn hop phan tng duoc diéu chinh dén pH 4-5 vdi axit axetic va
cd dac dudi ap suit giam. Du luong thu duoc duoc tinh ché bang HPLC dé tao ra
Hop chat 320 (23 mg). EI-MS m/z: [M+H]* 1271.95.

Vi du 54: Piéu ché hop chat 328
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Piéu ché hop chit trung gian 321

Dung dich axit 3- ((t-butylcarbonyl) amino) propanoic (500 mg, 2,64
mmol) trong dichloromethane (20 mL) dugc thém vao N- (3-
dimethylaminopropyl) -N'-ethylcarbodiimide hydrochloride (EDC - HCI, 760
mg, 3,96 mmol) va N-hydroxysuccinimide (423 mg, 3,96 mmol). Sau khi khudy
¢ nhi¢t do phong trong 17 gid, dung dich phan Ung dugc pha loang voi
dichloromethane (50 mL) va sau d6 rira bang dung dich natri bicacbonat trong

nudce bio hoa (50 mL) va nude cat (50 mL). Lép hiru co duoc 1am khé trén natri



sunfat khan va loc. Loc dugc co dac dudi ap suét giam dé c6 duoc Hop chit trung
gian 321 (806 mg, Tho), duoc sir dung ma khong can tinh ché thém.

"H-NMR (400 MHz, CDCl;) & 5.10 (s, 1H), 3.55 - 3.50 (m, 2H), 2.85 -
2.80 (m, 6H), 1.45 (s, 9H).

Piéu ché hop chat trung gian 322

Dung dich axit f-glutamic hydrochloride (1 g, 5,45 mmol) trong metanol
(30 mL) duoc thém thionyl clorua (2 mL, 27,23 mmol) ¢ 0 °C dudi nitd. Sau khi
khudy & nhiét d6 phong trong 4 giod, dung dich phan Gmg duoc c6 dic dudi ap suat
giam dé tao ra Hop chat trung gian 322 (1,17 g, thd), dugc sir dung ma khong can
tinh ché thém.

"H-NMR (400 MHz, MeOD) 6 3.75 (s, 6H), 2.89 - 2.71 (m, 4H).

Pi¢u ché hop chit trung gian 323

Hop chat trung gian 322 (493 mg, 2,82 mmol) trong dichloromethane (20
mL) dugc thém vao N,N-diisopropylethylamine (1,47 mL, 8,45 mmol) va Hop
chat trung gian 321 (806 mg, 2,82 mmol) ¢ 0 °C dud1i nito. Sau khi khqu O nhiét
do phong trong 17 gid, dung dich phan ing dugc pha loang véi dichloromethane
(100 mL) va sau d6 rira sach bang dung dich natri bicacbonat nuéc bdo hoa (50
mL) va nudc cat (50 mL). L6p hitu co duoc lam kho trén natri sunfat khan va loc.
Dich loc duoc ¢6 dic dudi ap suat giam. Du luong thu duge duoge tinh ché bang
sac ky cot dé tao ra Hop chét trung gian 323 (903 mg, 92%).

"H-NMR (400 MHz, CDCl;) 8 5.19 (s, 1H), 4.68 - 4.58 (m, 1H), 3.70 (s,
6H), 3.39 (d, J= 6.6 Hz, 2H), 2.76 - 2.58 (m, 4H), 2.36 (t, /= 6.0 Hz, 2H), 1.44
(s, 9H).

Pi¢u ché hop chat trung gian 324

Dung dich Hop chat trung gian 323 (903 mg, 2,61 mmol) trong
dichloromethane (10 mL) dugc thém hydro clorua (dung dich 4M 1,4-dioxane. 5
mL). Sau khi khudy & nhiét d6 phong trong 2 gid, dung dich phan tmg duoc cd
dic dudi ap suat giam dé tao ra Hop chit trung gian 324 (845 mg, Tho), dugc st
dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 247.22.



Piéu ché hop chit trung gian 325

Pbi véi dung dich Hop chét trung gian 205 (1,0 g, 2,06 mmol, Hop chét
trung gian 205 duoc diéu ché bang phuong phap dwgc mé ta trong 4n pham bing
sang ché qudc té s6. WO 2018 / 182341 A1) trong dichloromethane (20 mL) dugc
thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide hydrochloride
(EDC - HCl, 415 mg, 2,27 mmol), 1-hydroxybenzotriazole (HOBt, 306 mg, 2,27
mmol), Hop chét trung gian 324 (700 mg, 2,48 mmol) va N-methylmorpholine
(0,68 mL, 6,19 mmol) & 0 °C dudi nito. Sau khi khudy & nhiét d6 phong trong 2
gi0, dung dich phan ing dugc pha loang véi dichloromethane (50 mL) va rira
sach bang dung dich nudc natri bicacbonat bao hoa (50 mL) va nudc cat (50 mL).
Lop hitu co dugc 1am kho trén natri sunfat khan va loc. Dich loc dugc ¢ dac
dué6i ap suat giam. Du luong thu dugce duoc tinh ché bang sic ky cot dé tao ra
Hop chét trung gian 325 (1,03 mg, 70%).

'"H-NMR (400 MHz, DMSO-ds) 6 7.98 - 7.88 (m, 2H), 7.59 (s, 1H), 7.39
(d, J=8.5Hz, 1H), 7.11 (d, J= 8.5 Hz, 1H), 5.71 (d, /= 7.9 Hz, 1H), 5.49 (t, J
=9.6 Hz, 1H), 5.28 - 5.18 (m, 2H), 5.09 (t, /= 9.8 Hz, 1H), 4.74 (d, /= 9.9 Hz,
1H), 4.46 (d,J=5.2 Hz, 2H),4.39 (d, /J=7.8 Hz, 1H), 3.65 (s, 3H), 3.57 (s, 6H),
2.33 -2.28 (m, 4H), 2.01 (s, 9H).

Pi¢u ché hop chat trung gian 326

Péi v6i dung dich Hop chat trung gian 325 (1,03 g, 1,45 mmol) trong
dichloromethane (30 mL) dugc thém bis (pentafluorophenyl) cacbonat (627 mg,
1,59 mmol) va N,N-diisopropylethylamine (0,38 mL, 2,17 mmol) & 0 °C dudi
nito. Sau khi khudy & nhiét 46 phong trong 5 gid, dung dich phan tng pha lodng
v6i dichloromethane (100 mL) va rira sach bang dung dich natri bicacbonat nuéc
bao hoa (50 mL). Lop hitu co dugc lam kho trén natri sunfat khan va loc. Dich
loc duoc ¢6 dac dudi ap suét giam. Du lugng thu dugc dugce tinh ché b@ing sic ky
cot dé tao ra Hop chat trung gian 326 (92 mg, 39%). EI-MS m/z: [M+H] * 922.89.

Piéu ché hop chat trung gian 327



Vao dung dich Hop chét trung gian 55 (50 mg, 0,04 mmol) trong N,N-
dimethylformamide (1 mL) duoc thém Hop chat trung gian 326 (40 mg, 0,04
mmol), N, N'-diisopropylethylamine (0,04 mL, 0,21 mmol) & 0 °C dudi nito. Sau
khi khudy & nhiét d6 phong trong 3 gio, dung dich phan tng duogc c6 dic dudi ap
suat giam dé c6 dugc Hop chat trung gian 327 (70 mg, Tho), duoc st dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] " 1596.94.

Piéu ché hop chat 328

Pbi v6i dung dich Hop chat trung gian 327 (70 mg, Thd) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dwgc thém lithium hydroxit
monohydrate (34,7 mg, 0,83 mmol) trong nudc cat (1 mL) & -45 °C dudi nito.
Sau khi khudy ¢ 0°C trong 1 gid, hdn hop phan tmg duoc diéu chinh dén pH 4-5
bang axit axetic. va tip trung dudi ap suat giam. Du luong thu dugc duoc tinh
ché bang HPLC dé tao ra Hop chat 328 (39 mg). EI-MS m/z: [M+H] * 1428.89.

Vi du 55: Piéu ché hop chit 330
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Piéu ché hop chat trung gian 329

Dung dich Hop chit trung gian 69 (100 mg, 0,08 mmol) trong N,N-
dimethylformamide (2 mL) dugc thém vao Hop chét trung gian 260 (82 mg, 0,40
mmol), N,N'-diisopropylethylamine (0,08 mL, 0,42 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 2,0 mg, 0,02 mmol) ¢ 0 °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 20 gid, dung dich phan tng duoc cd dic dudi ap suat giam
va tinh ché bang sic ky cot pha nguoc dé tao ra Hop chat trung gian 329 (58 mg).
EI-MS m/z: [M+H] " 1513.05.



Piéu ché hop chit 330

Pbi voi dung dich Hop chit trung gian 329 (58 mg, thd) trong
tetrahydrofuran (0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (6,4 mg, 0,15 mmol) trong nudc cét (0,5 mL) & -70 °C duéi nito.
Sau khi khudy ¢ 0 °C trong 3 gid, hdn hop phan tng duoc diéu chinh dén pH 4-
5 véi axit axetic va co dac duoi ap suét giam. Du lugng thu dugc dugc tinh ché
bang HPLC dé tao ra Hop chit 330 (17 mg, 32%). EI-MS m/z: [M+H] * 1428.89.

Vi du 56: Piéu ché hop chat 332
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Pi¢u ché hop chit trung gian 331

Pbi véi dung dich Hop chét trung gian 79 (35 mg, 0,028 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém vao Hop chét trung gian 289 (25 mg, 0,028
mmol), N, N'-diisopropylethylamine (0,02 mL, 0,142 mmol) ¢ 0 °C dudi nito. Sau
khi khudy & nhiét &6 phong trong 6 gio, dung dich phan tng duoc ¢6 dic dudi ap
suat giam dé tao ra Hop chét trung gian 331 (45 mg, Tho), duoc st dung ma
khong can tinh ché thém. EI-MS m/z: [M+H]* 1601.84.

Piéu ché hop chat 332

Pbi véi dung dich Hop chat trung gian 331 (45 mg, Tho) trong
tetrahydrofuran (0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (12 mg, 0,28 mmol) trong nudc cat (0,5 mL) & -70 °C dudi nito.
Sau khi khudy ¢ 0 °C trong 3 gid, hdn hop phan tng duoc diéu chinh dén pH 4-



5 véi axit axetic va co dac duoi ap suét giam. Du lugng thu dugc dugc tinh ché
bang HPLC dé tao ra Hop chat 332 (32 mg). EI-MS m/z: [M+H]* 1461.96.
Vi du 57: Piéu ché hop chat 337
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Piéu ché hop chat trung gian 334

Péi voi dung dich Hop chat trung gian 333 (300 mg, 0,60 mmol, Hop chat
trung gian 333 duoc diéu ché bang phuong phap dugc mé ta trong 4n pham bang
sang ché qudc té sb. WO 2018 / 182341 Al) trong N, N-dimethylformamide (3
mL) dugc thém vao N, N, N, N-TETRAMETHYL-O- (1H-benzotriazol-1-yl)
uronium hexafluorophosphate (HBTU, 297 mg, 0,78 mmol), Hop chét trung gian
65 (127 mg, 0,72 mmol) va N,N'-diisopropylethylamine (0,20 mL, 1,20 mmol) &
0 °C dudi nito. Sau khi khudy & nhiét do phong trong 17 gid, dung dich phan Gmg
dugc co dac dudi ap suét giam. Du lugng thu duogc dugc tinh ché bé‘mg sac ky cot
dé tao ra Hop chét trung gian 334 (190 mg, 48%). EI-MS m/z: [M+H]* 657.14.

Piéu ché hop chat trung gian 335

Dung dich Hop chit trung gian 334 (57 mg, 0,09 mmol) trong
dichloromethane (3 mL) dugc thém bis(pentafluorophenyl)cacbonat (34 mg, 0,09
mmol) va N,N-diisopropylethylamine (0,01 mL, 0,26 mmol) & 0 °C dudi nito.



Sau khi khudy ¢ nhiét 6 phong trong 3 gid, dung dich phan tng dugc co dic
duéi ap suat giam, dé c6 duoc Hop chét trung gian 335 (thd), duge st dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] " 867.76.

Diéu ché hop chit trung gian 336

Vao dung dich Hop chit trung gian 335 (50 mg, 0,06 mmol) trong
dichloromethane (3 mL) dugc thém Hop chét trung gian 55 (60 mg, 0,07 mmol),
N,N'-diisopropylethylamine (0,03 mL, 0,17 mmol) va I-hydroxy-7-
azabenzotriazole (HOAt, 1,6 mg, 0,01 mmol) ¢ 0 °C dudi nito. Sau khi khudy &
nhiét do phong trong 18 gid, dung dich phan ing dugc c6 dic dudi ap suat giam.
Du lugng thu duge dugce tinh ché bang sic ky cot pha nguoc dé tao ra Hop chat
trung gian 336 (36 mg, 40%). EI-MS m/z: [M+H] * 1450.92.

Picu ché hop chat 337

Dung dich Hop chét trung gian 336 (36 mg, Tho) trong tetrahydrofuran (1
mL) va metanol (1 mL) dugc thém vao lithium hydroxit monohydrate (10 mg,
0,24 mmol) trong nude cat (1 mL) & -70 °C dudi nito. Sau khi khudy & 0 °C trong
2 gid, hén hop phan mg dugc diéu chinh dén pH 4-5 véi axit axetic va cod dic
dué6i ap suat giam. Du lugng thu duge duge tinh ché bang HPLC dé tao ra Hop
chat 337 (10 mg, 30%). EI-MS m/z: [M+H] * 1372.04.

Vi du 58: Piéu ché hop chat 344
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Piéu ché hop chat trung gian 339

Péi voi dung dich Hop chat trung gian 338 (300 mg, 0,755 mmol, Hop
chét trung gian 338 duogc diéu ché bang phuong phép dugc mé ta trong an pham
bang sang ché qudc té s6. WO 2018 / 182341 A1) trong dichloromethane (5 mL)
dugc thém vao Ray phan tir (500 mg), t-butyl (2- (2- (2-hydroxyethoxy) ethoxy)
ethyl) carbamate (226 mg, 0,91 mmol) va trifluoromethanesulfonate (233 mg,
0,91 mmol) & 0 ° C dudi nito. Sau khi khudy & nhiét do phong trong 40 phit,
dung dich phan tng dugc pha loang voi dichloromethane (100 mL) va rira sach
bang nudc cat (50 mL). Lop hitu co duoc 1am kho trén natri sunfat khan va loc.
Dich loc dugc co6 dac dudi ap suat gidm. Du lugong thu dugce dugce tinh ché b:?lng
sic ky cot dé tao ra Hop chat trung gian 339 (150 mg, 35%). EI-MS m/z: [M+H]
" 566.19.

Diéu ché hop chit trung gian 340

Dung dich Hop chét trung gian 339 (150 mg, 0,265 mmol) trong

dichloromethane (1 mL) dugc thém axit trifluoroacetic (0,1 mL) & 0 °C dudi nito.
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Sau khi khudy ¢ nhiét d6 phong trong 4 gid, dung dich phan tmg dugc o dic
dudi ap suat giam dé tao ra Hop chat trung gian 340 (153 mg, tho), duoc sir dung
ma khéng can tinh ché thém. EI-MS m/z: [M+H] * 466.19.

Diéu ché hop chit trung gian 341

Péi voi dung dich Hop chat trung gian 338 (154 mg, 0,32 mmol, Hop chét
trung gian 338 duoc diéu ché bang phuong phap dwgc mé ta trong 4n pham bing
sang ché qudc té sb. WO 2018 / 182341 Al) trong N, N-dimethylformamide (1
mL) dugc thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (EDC - HCI, 53,38 mg, 0,28 mmol), 1-hydroxybenzotriazole
(HOBt, 39,4 mg, 0,29 mmol), Hop chat trung gian 185 (153 mg) va N-
methylmorpholine (0,07 mL, 0,66 mmol) & 0 °C duéi nito. Sau khi khudy & nhiét
do phong trong 15 gid, dung dich phan tng duoc pha loang véi etyl axetat (100
mL) va rira sach bang dung dich natri bicacbonat nudc bao hoa (50 mL) va nude
cat (50 mL). Lép hitu co dugc 1am kho trén natri sunfat khan va loc. Dich loc
dugc co dac dudi ap suét giam. Du lugng thu duoc dugce tinh ché béng sac ky cot
dé tao ra Hop chat trung gian 341 (139 mg, 56%). EI-MS m/z: [M+H] * 932.01.

Pi¢u ché hop chit trung gian 342

Dung dich Hop chit trung gian 341 (130 mg, 0,14 mmol) trong
dichloromethane (1 mL) dugc thém bis (pentafluorophenyl) cacbonat (66 mg,
1,17 mmol) va N,N-diisopropylethylamine (0,07 ml, 0,42 mmol) ¢ 0 °C dud1 nito.
Sau khi khudy & nhiét d6 phong trong 20 gio, dung dich phan tmg duoc pha lodng
v6i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét
giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 342 (159 mg, 99%). EI-MS m/z: [M+H] * 1141.92.

Diéu ché hop chit trung gian 343

Déi v6i dung dich Hop chat trung gian 55 (184 mg, 0,15 mmol) trong N, N-
dimethylformamide (1 mL) dugc thém vao Hop chat trung gian 187 (159 mg, 0,14
mmol) va N,N'-diisopropylethylamine (0,12 mL, 0,7 mmol) & 0 °C dudi nito. Sau



khi khudy & nhiét d6 phong trong 3 gid, dung dich phan tmg dugc pha lodng vai
etyl axetat (50 mL) va rira sach bang dung dich natri bicacbonat nuéc bio hoa
(50 mL) va nude cit (50 mL). L6p hitu co duge 1am kho trén natri sunfat khan va
loc. Dich loc dugc co dac dudi ap suat giam. Du lugng thu dugc dugce tinh ché
bang sic ky cot dé tao ra Hop chét trung gian 343 (90 mg, 36%). EI-MS m/z:
[M+H] * 908.59.

Piéu ché hop chat 344

Dung dich Hop chat trung gian 341 (90 mg, 0,05 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dugc thém vao lithium hydroxit
monohydrate (20,8 mg, 0,5 mmol) trong nudc cit (1 mL) & -70 °C duéi nito. Sau
khi khudy & 0 °C trong 2 gio, hdn hop phan ung dugc diéu chinh dén pH 4-5 véi
axit axetic va co dic dudi ap suat giam. Du lugng thu dugc dugce tinh ché bang
HPLC dé tao ra Hop chét 344 (13,8 mg, 18%). EI-MS m/z: [M+H]* 1535.25.

Vi du 59: Piéu ché hop chat 350
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Piéu ché hop chit trung gian 346



Pbi v6i dung dich Hop chit trung gian 345 (2 g, 3,84 mmol) trong
dichloromethane (20 mL) dugc thém bis (pentafluorophenyl) cacbonat (1,65 g,
4,99 mmol) va N,N-diisopropylethylamine (2 ml, 11,51 mmol) & 0 °C duéi nito.
Sau khi khudy ¢ nhiét do phong trong 3 gio, dung dich phan tmg duoc pha lodng
v6i dichloromethane (50 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc ¢6 dac dudi ap suét
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 346 (2 g, 71%).

"H-NMR (400 MHz, DMSO0) & 7.96 (d, J = 6.4 Hz, 1H), 7.74 (s, 1H), 7.59
(d,J=8.6 Hz, 1H), 7.23 (d, J =8.6 Hz, 1H), 5.79 (d,J = 7.9 Hz, 1H), 5.49 (t,J =
9.8 Hz, 1H), 5.39 (s, 2H), 5.22 (t, ] = 8.9 Hz, 1H), 5.08 (t, ] =9.7 Hz, 1H), 4.75
(d, J=10.4 Hz, 1H), 4.12 (d, J = 2.5 Hz, 2H), 4.08 —3.96 (m, 1H), 3.64 (d, J =
2.2 Hz, 4H), 3.54 (q, J = 5.1 Hz, 10H), 2.06 — 1.96 (m, 10H). EI-MS m/z: [M+H]
" 731.84.

Piéu ché hop chat trung gian 347

Vao dung dich Hop chét trung gian 55 (108 mg, 0,09 mmol) trong N, N-
dimethylformamide (1 mL) duoc thém Hop chat trung gian 346 (26,2 mg, 0,03
mmol) va N,N'-diisopropylethylamine (0,02 mL, 0,13 mmol) ¢ 0 °C dudi nito.
Sau khi khudy & nhiét d6 phong trong 6 gio, dung dich phan tmg duogc pha lodng
v6i etyl axetat (50 mL) va rira sach bang dung dich natri bicacbonat nuéc bio hoa
(50 mL) va nude cit (50 mL). Lép hitu co duge 1am kho trén natri sunfat khan va
loc. Loc duoc c¢d dic dudi ap suat giam dé c6 duge Hop chat trung gian 347 (128
mg, tho), dugc st dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *
1405.24.

Pi¢u ché hop chat trung gian 349

Dbi v6i dung dich Hop chét trung gian 347 (124 mg, 0,091 mmol) trong
etanol (2 mL), dichloromethane va nudc cat (2 mL) duoc thém vao Hop chat
trung gian 348 (37 mg, 0,091 mmol, Hop chét trung gian 348 dugc diéu ché bang
phuong phap duoc mé ta trong 4n pham bang sang ché ciia Hoa Ky No. US 2010-



0323973 A1), Tirs (3-hydroxypropyltriazolymethyl) amine (THPTA, 4,7 mg,
0,04 mmol), Pong (IL.) sulfat pentahydrate (18,2 mg, 0,073 mmol) va axit
ascorbic (24,1 mg, 0,136 mmol) ¢ 0 °C dudi nito. Sau khi khudy ¢ nhiét d6 phong
trong 6 gid, dung dich phan img dugc pha loang voi etyl axetat (50 mL) va rira
sach bang dung dich natri bicacbonat nudc bao hoa (50 mL) va nudc cat (50 mL).
Lo6p hitu co dugce 1am kho trén natri sunfat khan va loc. Loc dugc c6 dac dudi ap
suit giam, trung gian dé c6 hop chat 349 (164 mg, thd), duoc sir dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]* 1808.89.

Picu ché hop chat 350

Péi voi dung dich Hop chét trung gian 349 (164 mg, 0,09 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dugc thém vao lithium hydroxit
monohydrate (17 mg, 0,41 mmol) trong nudc cat (1 mL) & -70 °C dudi nito. Sau
khi khudy & 0 °C trong 1 gio, hdn hop phan ung dugc diéu chinh dén pH 4-5 véi
axit axetic va ¢6 dic dudi ap suat giam. Du luong thu duge duoc tinh ché bang
HPLC dé tao ra Hop chét 350 (16 mg, 11%). EI-MS m/z: [M/2+H] " 1529.044.

Vi du 60: Piéu ché hop chat 352
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Piéu ché hop chit trung gian 351

Vao dung dich Hop chat trung gian 69 (100 mg, 0,08 mmol) va Hop chat
trung gian 310 (82 mg, 0,10 mmol) trong N, N-dimethylformamide (2 mL) dugc
thém 1-hydroxy-7-azabenzotriazole (HOAt, 2 mg, 0,02 mmol) va NN'-
diisopropylethylamine (0,08 mL, 0,42 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét d¢ phong trong 20 gi¢ dudi nito, dung dich phan tmg dugce c6 dic dudi ap



suat giam. Can thu duoc duoc tinh ché bang sic ky cot pha ngugc dé tao ra Hop
chét trung gian 351 (58 mg). EI-MS m/z: [M+H] * 1513.05.

Piéu ché hop chat 352
Dung dich Hop chét trung gian 351 (58 mg) trong tetrahydrofuran (1 mL) va
metanol (I mL) dugc thém vao lithium hydroxit monohydrate (38 mg, 0,91
mmol) trong nude cat (1 mL) ¢ -70 °C. Sau khi khudy trong 6 gio & nhiét do
phong, hdn hop phan tmg duoc diéu chinh dén pH 4-5 véi axit axetic. Dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang
HPLC dé tao ra Hop chat 352 (17 mg, 2 budc 15%). EI-MS m/z: [M+H] *
1372.54.

Vi du 61: Piéu ché hop chat 357
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Piéu ché hop chat trung gian 354

Péi v6i dung dich Hop chét trung gian 353 (300 mg, 0,52 mmol, Hop
chét trung gian 353 dugc diéu ché bang phuong phap dugc mo ta trong an pham
bang sang ché qudc té s6. WO 2018 / 182341 A1) trong dichloromethane (10 mL)
dugc thém bis(pentafluorophenyl)carbonate (417 mg, 1,06 mmol) va N,N'-
diisopropylethylamine (0,27 mL, 1,58 mmol) ¢ 0 °C dudi nito. Sau khi khudy &
nhi¢t do phong trong 3 gid, dung dich phan tUng duoc pha loang voi
dichloromethane (30 mL) va rira sach bang nudc cat (30 mL x 2). Lép hitu co

dugc lam kho trén natri sunfat khan va loc. Dich loc dugc c¢6 diac dudi &p suat



giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 354 (402 mg, 97%). EI-MS m/z: [M+H] " 777.54.

Diéu ché hop chit trung gian 355

Vao dung dich Hop chit trung gian 55 (100 mg, 0,11 mmol) va Hop chat
trung gian 354 (108 mg, 0,08 mmol) trong N, N-dimethylformamide (1 mL) duoc
thém vao N,N'-diisopropylethylamine (0,06 mL, 0,35 mmol) & 0 °C duéi nito.
Sau khi khudy & nhiét d6 phong trong 6 gio, dung dich phan tmg duogc pha lodng
v6i etyl axetat (30 mL) va rira sach bang dung dich natri bicacbonat nuéc bio hoa
(30 mL) va nudc cat (30 mL). Lop hitu co duge lam kho trén natri sunfat khan.
Sau khi loc va c6 dic dudi ap suét giam dé c6 duge Hop chat trung gian 355 (128
mg. tho), dugc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+H] *
1450.47.

Piéu ché hop chat trung gian 356

Pbi voi dung dich hop chat trung gian 355 (64 mg) va but-3-yn-1-yl
dihydrogen phosphate (299 mg, 1,10 mmol) trong etanol (2 mL),
dichloromethane (2 mL) va nudc cat (2 mL) dugc thém vao tris (3-
hydroxypropyltriazolylmethyl) amine (THPTA, 4,4 mg, 0,02 mmol), déng (II)
sulfat pentahydrate (18,2 mg, 0,073 mmol) va natri ascorbate (3,5 mg, 0,02) ¢ 0
°C duéi nito. Sau khi khudy ¢ nhiét d6 phong trong 6 gid, dung dich phan tng
duoc pha lodng véi etyl axetat (50 mL) va rira sach bang nudc cat (50 mL). Lop
hitu co duoc lam kho trén natri sunfat khan. Sau khi loc va ¢6 dac dudi ap suét
giam dé c¢6 dugc Hop chét trung gian 356 (72 mg, tho), duoc st dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]*1601.37.

Picu ché hop chat 357

Dung dich Hop chat trung gian 356 (72 mg) trong tetrahydrofuran (1 mL)
va metanol (1 mL) dugc thém vao lithium hydroxit monohydrate (70,8 mg, 0,49
mmol) trong nudc cat (1 mL) & -45 °C. Sau khi khuay trong 1 gid & nhiét do
phong, hdn hop phan tng dugc diéu chinh dén pH 4-5 bang axit axetic. Dung



dich phan Umg duogc c6 dac dudi ap suét giam. Du luong thu duoc dugc tinh ché
bang HPLC dé tao ra Hop chat 357 (10 mg). EI-MS m/z: [M+H]* 1461.43.
Vi du 62: Piéu ché hop chat 359
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Piéu ché hop chat trung gian 358

Vao dung dich Hop chét trung gian 168 (100 mg, 0,08 mmol) va Hop chét
trung gian 310 (152 mg, 0,19 mmol) trong N, N-dimethylformamide (3 mL) dugc
thém 1-hydroxy-7-azabenzotriazole (HOAt, 4 mg, 0,03 mmol) va NN'-
diisopropylethylamine (0,07 mL, 0,38 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét o phong trong 17 gid, dung dich phan tng dugc cd dic dudi ap sudt giam.
Du lugng thu duge dugce tinh ché bang sic ky cot pha nguoc dé tao ra Hop chat
trung gian 358 (168 mg, 80%). EI-MS m/z: [1 /2M+H] * 1158.97, [1 / 3M+H] "
772.95.

Picu ché hop chat 359
Pbi véi dung dich Hop chat trung gian 358 (168 mg, 0,073 mmol) trong
tetrahydrofuran (2 mL) va metanol (2 mL) dugc thém vao lithium hydroxit
monohydrate (92 mg, 2,18 mmol) trong nudc cat (3 mL) & -70 °C. Sau khi khudy
trong 6 gid ¢ nhiét d6 phong, hdn hop phan tmg dugc diéu chinh dén pH 4-5 véi
axit axetic. Dung dich phan tmg duoc c6 dic dudi ap suat giam. Du luong thu
duge dugc tinh ché bang HPLC dé tao ra Hop chat 359 (22 mg, 15%). EI-MS
m/z: [M+H] " 2036.20, [1 / 2M+H] " 1018.64.

Vi du 63: Piéu ché hop chat 361
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Diéu ché hop chit trung gian 360

Vao dung dich Hop chét trung gian 311 (45 mg, 0,034 mmol) va Hop chét
trung gian 289 (31 mg, 0,034 mmol) trong N, N-dimethylformamide (1 mL) dugc
thém N,N'-diisopropylethylamine (0,02 mL, 0,14 mmol) ¢ 0 °C dudi nito. Sau
khi khudy & nhiét &6 phong trong 6 gio, dung dich phan tng duogc ¢6 dic dudi ap
suat giam dé tao ra Hop chat trung gian 360 (51 mg, tho), dugc st dung ma khong
can tinh ché thém. EI-MS m/z: [M+H]* 1668.24.

Piéu ché hop chat 361
Dung dich Hop chat trung gian 360 (51 mg) trong tetrahydrofuran (0,5 mL) va
metanol (0,5 mL) dugc thém vao lithium hydroxit monohydrate (12 mg, 0,28
mmol) trong nuée cat (0,5 mL) & -70 °C. Sau khi khudy trong 3 gio & 0 °C, hdn
hop phéan tng dugc diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tng
dugc c6 dac dudi ap suét giam. Du lugng thu dugc duge tinh ché bé‘mg HPLC dé
c6 duge Hop chéat 361 (22 mg, 15%). EI-MS m/z: [M+H]* 1500.26.

Vi du 64: Piéu ché hop chat 363
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Piéu ché hop chat trung gian 362

Vao dung dich Hop chét trung gian 174 (178 mg, 0,19 mmol) va Hop chét
trung gian 310 (183 mg, 0,23 mmol) trong N, N-dimethylformamide (2 mL) dugc
thém vao 1-hydroxy-7-azabenzotriazole (HOAt, 5 mg, 0,04 mmol) va N,N-
diisopropylethylamine (0,13 mL, 0,94 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét d0 phong trong 40 gi¢ dudi nito, dung dich phan trng dugc pha loang voi
etyl axetat (50 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu co duoc lam
kho trén natri sunfat khan va loc. Dich loc duogc c6 dac dudi ap suat giam. Du
lwgng thu dugc duoc tinh ché br?mg sdc ky cot dé tao ra Hop chit trung gian 362
(65 mg, 21%). EI-MS m/z: [M/2+H] " 807.37.

Piéu ché hop chat 363

Péi v6i dung dich Hop chat trung gian 362 (72 mg, 0,05 mmol) trong
tetrahydrofuran (0,5 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (9,4 mg, 0,22 mmol) trong nudc cat (1 mL) & -45 °C. Sau khi khudy
0 0 °C trong 1 gid, dung dich phan ing dugc thém lithium hydroxit monohydrate
(20 mg, 0,48 mmol) trong nudc cat (5 mL) & 0 °C. Sau khi khudy trong 4 gid &
nhiét o phong, hdn hop phan tmg duoc diéu chinh dén pH 4-5 bang axit axetic.
Dung dich phan tmg duoc c¢6 dac dudi ap suat giam. Du luong thu duoc duoc
tinh ché bang HPLC dé tao ra Hop chat 363 (23 mg, 35%). EI-MS m/z: [M+H]*
1458.92.

Vi du 65: Piéu ché hop chat 367
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Picu ché hop chat trung gian 364

Péi voi dung dich Hop chat trung gian 205 (350 mg, 0,72 mmol, Hop chét
trung gian 205 duoc diéu ché bang phuong phap dugc mé ta trong an pham bang
sang ché qudc té sb. WO 2018 / 182341 Al) trong N, N-dimethylformamide (2
mL) duoc thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (EDC - HCI, 411 mg, 1,08 mmol), 1-hydroxybenzotriazole (HOBt,
140 mg, 1,08 mmol), 2- (2- (2-azidoethoxy) ethoxy) ethanamine (151 mg, 0,86
mmol) va N,N'-diisopropylethylamine (0,23 mL, 2,16 mmol) ¢ 0 ° C dudi nito.
Sau khi khudy & nhiét d6 phong trong 15 gio, dung dich phan tmg duoc pha lodng
v6i etyl axetat (50 mL) va rira sach bang dung dich natri bicacbonat nuéc bio hoa
(50 mL) va nudc cat (50 mL). Lop hitu co dugc 1am kho trén natri sunfat khan va
loc. Dich loc dugce co dac dudi ap suat giam. Du lugng thu dugc duge tinh ché
bang sac ky cot dé tao ra Hop chat trung gian 364 (250 mg, 54%).

"H-NMR (400 MHz, CDCI;) 6 8,03 (m, 2H), 7,47 (m, 1H), 7,39 (m, 1H),
7,04 (m, 1H), 5,40 (m, 3H), 5,24 (s, 1H), 4,69 (s, 2H), 4,20 (m, 1H). 3,74 (m,
13H), 3,57 (m, 4H), 3,37 (m, 3H), 2,95 (s, 4H), 2,89 (s, 4H), 2,07 (s, 9H). EI-MS
m/z: [M+H] " 762.17.



Piéu ché hop chit trung gian 365

Dung dich Hop chit trung gian 364 (250 mg, 0,39 mmol) trong
dichloromethane (2 mL) dugc thém bis (pentafluorophenyl) carbonate (307 mg,
0,78 mmol) va N, N'-diisopropylethylamine (0,2 mL, 1,17 mmol) & 0 °C dudi nito.
Sau khi khudy ¢ nhiét d6 phong trong 14 gio, dung dich phan (mg dugc pha lodng
v6i dichloromethane (50 mL) va rira sach bang nudc cat (50 mL x 2). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc c6 dac dudi ap suét
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 365 (230 mg, 69%). EI-MS m/z: [M+H] " 851.25.

Piéu ché hop chat trung gian 366

Vao dung dich Hop chat trung gian 55 (223 mg, 0,26 mmol) va Hop chat
trung gian 365 (150 mg, 0,17 mmol) trong N, N-dimethylformamide (3 mL) dugc
thém 1-hydroxy-7-azabenzotriazole (HOAt, 2,3 mg, 0,017 mmol) va N,N"-
diisopropylethylamine (0,12 mL, 0,69 mmol) & °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 3 gid, dung dich phan tmg duoc c6 dic dudi ap suat giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
366 (240 mg, 90%). EI-MS m/z: [M/2+H] * 763.14

Piéu ché hop chat 367

Dung dich Hop chat trung gian 366 (210 mg, 0,13 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dugc thém vao lithium hydroxit
monohydrate (26 mg, 0,61 mmol) trong nude cat (2 mL) & -50 °C. Sau khi khudy
trong 3 gio & 0 °C, hdn hop phéan Gmg duoc diéu chinh dén pH 4-5 véi axit axetic.
Dung dich phéan Umg dugc c¢6 dic dudi ap suat giam. Du lugng thu duogc duoc
tinh ché bang HPLC dé tao ra Hop chat 367 (80 mg, 41%).

"H-NMR (400 MHz, DMSO) 6 9.50 (s, 1H), 8.20 (t, /= 8.0 Hz, 1H), 7.92
(d, /J=16.0 Hz, 2H), 7.95 (s, 1H), 7.83 (m, 3H), 7.64 (m, 1H), 7.30 (m, 4H), 7.20
(m, 1H), 6.50 (s, 2H), 5.92 (m, 1H), 5.79 (m, 2H), 5.69 (m, 2H), 5.42 (m, 2H),
5.12 (d, J = 8.0 Hz, 1H), 2,05 (s, 2H), 4,90 (m, 4H), 3,97 (d, J= 16,0 Hz, 1H),



3,69 (s, 3H). 3,61 (m, 8H), 2,68 (s, 2H), 2,33 (s, 2H), 2,09 (m, 6H), 1,27 (m, 8H).
EI-MS m/z: [M/2+H] " 693.12.
Vi du 66: Piéu ché hop chat 372
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Picu ché hop chat trung gian 368

Péi voi dung dich Hop chat trung gian 205 (169 mg, 0,68 mmol, Hop chat
trung gian 205 duoc diéu ché bang phuong phap dugc mé ta trong an pham bang
sang ché qudc té sb. WO 2018 / 182341 Al) trong N,N-dimethylformamide (5
mL) duoc thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (EDC - HCl, 178 mg, 0,92 mmol), 1-hydroxybenzotriazole (HOB,
125 mg, 0,92 mmol), Hop chat trung gian 256 (300 mg, 0,61 mmol) va N,N'-
diisopropylethylamine (0,2 mL, 1,85 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét d¢ phong trong 15 gio, dung dich phan Uing dugc pha loang voi etyl axetat
(50 mL) va rtra sach bang dung dich natri bicacbonat nudc bo hoa (50 mL) va
nude cat (50 mL). L6p hitu co duge 1am kho trén natri sunfat khan va loc. Dich
loc dugc ¢o dic dudi 4p suat giam. Du luong thu duoc dugc tinh ché bang sac ky
cot dé tao ra Hop chit trung gian 368 (390 mg, 88%).

"H-NMR (400 MHz, CDCI;) & 7.89 (t, J = 5.7 Hz, 1H), 7.59 (d, J = 2.3
Hz, 1H), 7.39 (dd, J = 8.5, 2.3 Hz, 1H), 7.12 (d, J = 8.6 Hz, 1H), 6.74 (s, 1H),



5.77-5.70 (m, 1H), 5.49 (t, J = 9.6 Hz, 1H), 5.20 (dd, J = 9.7, 7.9 Hz, 2H), 5.07
(t, J=9.7 Hz, 1H), 4.73 (d, J =9.9 Hz, 2H), 4,46 (d, J = 4,8 Hz, 2H), 3,63 (s,
1H), 3,59-3,48 (m, 6H), 3,43-3,37 (m, 4H), 3,06 (q, J = 6,0 Hz, 2H), 2,04-1,96
(m, 9H), 1,37 (s, 10H). EI-MS m/z: [M+Na] * 715.44.

Diéu ché hop chit trung gian 369

Vao dung dich Hop chat trung gian 368 (150 mg, 0,20 mmol) trong
dichloromethane (3 mL) dugc thém bis(pentafluorophenyl)cacbonat (124 mg,
0,31 mmol) va N, N'-diisopropylethylamine (0,1 mL, 0,62 mmol) & 0 °C dudi nito.
Sau khi khudy & nhiét d6 phong trong 14 gio, dung dich phan tmg duoc pha lodng
v6i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lép hitu
co dugc lam kho trén natri sunfat khan va loc. Dich loc dugc ¢ dac dudi ap suat
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 369 (180 mg, 92%).

"H-NMR (400 MHz, DMSO) & 7.98 (t, J= 5.7 Hz, 1H), 7.74 (d, J = 2.3
Hz, 1H), 7.59 (dd, J = 8.6, 2.4 Hz, 1H), 7.22 (d, J = 8.7 Hz, 1H), 6.73 (s, 1H),
5.84-5.73 (m, 3H), 5.49 (t, J = 9.6 Hz, 1H), 5.39 (s, 2H), 5.22 (dd, J = 9.7, 7.8
Hz, 1H), 5.08 (t,J=9,7 Hz, 1H), 4,75 (d, J= 10,0 Hz, 1H), 3,64 (s, 3H), 3,53 (dt,
J=10,8, 5,4 Hz, 6H), 3,39 (q, J = 5,9 Hz, 6H), 3,06 (q, J = 6,0 Hz, 2H), 2,69—
2,65 (m, 1H), 2,35-2,30 (m, 1H), 1,36 (s, 9H). EI-MS m/z: [M+H] " 925.42.

Piéu ché hop chat trung gian 370

Vao dung dich Hop chét trung gian 55 (70 mg, 0,08 mmol) va Hop chét
trung gian 369 (90 mg, 0,10 mmol) trong N, N-dimethylformamide (3 mL) dugc
thém 1-hydroxy-7-azabenzotriazole (HOAt, 1,1 mg, 0,01 mmol) va N,N"-
diisopropylethylamine (0,07 mL, 0,40 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 3 gid, dung dich phan tmg duoc c6 dic dudi ap suat giam.
Du luong thu dugc dugce tinh ché bang sac ky cot dé tao ra Hop chat trung gian
370 (120 mg, 91%).



"H-NMR (400 MHz, DMSO) § 12,82 (s, 2H), 9,49 (s, 1H), 8,48 (s, 3H),
7,92 (s, 3H), 7,63 (d, J = 8,7 Hz, 3H), 7,46 (d, J= 8,1 Hz, 1H), 7,31 (d, J= 7,4
Hz, 4H), 7,15 (d, J = 8,6 Hz, 1H), 6,72 (s, 1H), 6,50 (d, J = 2,8 Hz, 2H), 5,85-
5,63 (m, 4H), 5,48 (t, /= 9,6 Hz, 1H), 5.21 (d, J = 8.1 Hz, 1H), 5.12-5.00 (m,
3H), 4.89 (d,J=10.2 Hz, 3H), 4.72 (d, /= 9.9 Hz, 1H), 4.52 (t,J= 8.5 Hz, 6H),
3.69 (s, 2H), 3.62 (s, 7H), 3.56-3.47 (m, 5H), 3.20-3.11 (m, 6H), 3.05 (d, /= 6.0
Hz, 5H), 2.09 (d, J = 3.8 Hz, 4H), 2.05-1.98 (m, 6H), 1.36 (s, 9H). EI-MS m/z:
[M/2+H] " 801.00.

Pi¢u ché hop chat trung gian 371

Péi v6i dung dich Hop chét trung gian 370 (120 mg, 0,075 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) dwgc thém lithium hydroxit
monohydrate (12 mg, 0,30 mmol) trong nudc cat (2 mL) & -50 °C. Sau khi khudy
trong 3 gid & 0 °C, hdn hop phan g duoc diéu chinh dén pH 4-5 véi axit axetic.
Dung dich phan tng dugc ¢6 dic dudi ap suat giam. Du luong thu duoc duge
tinh ché bang HPLC dé tao ra Hop chit trung gian 371 (80 mg, 73%). EI-MS m/z:
[M/2+H] " 730.32.

Picu ché hop chat 372
Dung dich trung gian 371 (80 mg, 0,075 mmol) trong dichloromethane (3 mL)
duoc thém axit trifluoroacetic (0,45 mL) ¢ 0 °C dudi nito. Sau khi khudy & nhiét
d6 phong trong 1,5 gio dudi nito, dung dich phan tng dugc c6 dic dudi 4p suat
giam. Du lugng thu duoc duoc tinh ché bang sic ky cot pha ngugc dé tao ra Hop
chét 372 (90 mg, 96%). EI-MS m/z: [M/2+H] * 680.30.

Vi du 67: Piéu ché hop chat 374
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Diéu ché hop chit trung gian 373

Vao dung dich Hop chit trung gian 259 (38 mg, 0,06 mmol) trong
dichloromethane (2 mL) dugc thém N,N'-diisopropylethylamine (0,02 mL, 0,13
mmol) va triphosgene (8 mg, 0,03 mmol) ¢ -70 °C dudi nito. Sau khi khudy trong
2 gid & -70 °C dudi nito, dung dich phan tng dugc thém Hop chit trung gian 178
(40 mg, 0,03 mmol) va N,N'-diisopropylethylamine (0,023 mL, 0,17 mmol) trong
N, N-dimethylformamide (3 mL) & -70 °C. Sau khi khudy & nhiét d6 phong trong
16 gio, dung dich phan tng dugc co dic dudi ap suat giam dé tao ra Hop chat
trung gian 373 (60 mg, thd), dugc sir dung ma khong can tinh ché thém. EI-MS
m/z: [M+H] " 1524.75.

Picu ché hop chat 374

Dung dich Hop chat trung gian 373 (60 mg) trong tetrahydrofuran (0,4
mL) va metanol (0,2 mL) dugc thém vao lithium hydroxit monohydrate (20 mg,
0,49 mmol) trong nude cat (1,2 mL) & -70 °C. Sau khi khudy trong 6 gid ¢ 0 °C,
hdn hop phan tmg dugc didu chinh dén pH 4-5 véi axit axetic. Dung dich phan
tmg duoc cd dic dudi ap suat giam. Du lugng thu duoc duge tinh ché bang HPLC
dé tao ra Hop chit 374 (22 mg, 39%). EI-MS m/z: [M+H]* 1384.70, [1 / 2M+H]
" 693.18.

Vi du 68: Piéu ché hop chat 376
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Diéu ché hop chit trung gian 375

Vao dung dich Hop chat trung gian 259 (30 mg, 0,045 mmol) trong
dichloromethane (1 mL) dugc thém vao N,N'-diisopropylethylamine (0,01 mL,
0,08 mmol) va triphosgene 5 mg, 0,017 mmol) & -70 °C dudi nito. Sau khi khudy
trong 2 gior & -70 °C, dung dich phan tng dugc thém Hop chat trung gian 197 (15
mg, 0,011 mmol) va N,N'-diisopropylethylamine (0,008 mL, 0,056 mmol) trong
N, N-dimethylformamide (3 mL) & -70 °C. Sau khi khudy & nhiét d6 phong trong
16 gio dudi nito, dung dich phan tng duoc co dic dudi ap suat giam dé tao ra
Hop chat trung gian 375 (40 mg, thd), duoc sir dung ma khong can tinh ché thém.
EI-MS m/z: [1 /2M+H] " 1151.05, [1/3M+H] * 767.81.

Picu ché hop chat 376

Péi v6i dung dich Hop chét trung gian 375 (40 mg) trong tetrahydrofuran
(0,4 mL) va metanol (0,2 mL) dugc thém vao lithium hydroxit monohydrate (14
mg, 0,33 mmol) trong nudce cat (1,2 mL) ¢ -70 °C. Sau khi khudy trong 6 gio ¢ 0
°C, hon hop phan tng duoc diéu chinh dén pH 4-5 véi axit axetic. Dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang
HPLC dé tao ra Hop chat 376 (5 mg, 19%). EI-MS m/z: [M+H] * 2020.33,
[1/2M+H] " 1011.01, [1/3M+H] " 674.39.

Vi du 69: Piéu ché hop chat 381
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Picu ché hop chat trung gian 377

Péi v6i dung dich 3- (2- (2-azidoethoxy) ethoxy) prop-1-yne (260 mg,
1,53 mmol) trong tetrahydrofuran (3 mL) dugc thém triphenylphosphine (443
mg, 1,68 mmol) va nudc ct (0,27 mL, 15,3 mmol) & 0 °C dudi nito. Hon hop
phan tng duogc trao ngugc trong 16 gio. Sau khi phan irng hoan thanh, dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duge dugce tinh ché bang
sac ky cot dé tao ra Hop chét trung gian 377 (160 mg, 72%).

"H-NMR (400 MHz, CDCl;) 6 4,22 (s, 2H), 4,14-3,93 (m, 4H), 3,66-3,59
(m, 2H), 2,95-3,93 (m, 2H). EI-MS m/z: [M+H] " 144.28.

Piéu ché hop chat trung gian 378

Péi voi dung dich Hop chat trung gian 205 (141 mg, 0,99 mmol, Hop chét
trung gian 205 duoc diéu ché bang phuong phap dugc mé ta trong 4n pham bang
sang ché qudc té sb. WO 2018 / 182341 Al) trong N,N-dimethylformamide (5
mL) dugc thém vao N- (3-dimethylaminopropyl) -N'-ethylcarbodiimide
hydrochloride (EDC - HCl, 189 mg, 0,99 mmol), 1-hydroxybenzotriazole (HOBt,
133 mg, 0,99 mmol), Hop chat trung gian 377 (320 mg, 0,66 mmol) va N,N'-
diisopropylethylamine (0,21 mL, 1,98 mmol) ¢ 0 °C dudi nito. Sau khi khudy &
nhiét do phong trong 15 gio, dung dich phan ing dugc pha loang véi etyl axetat



(50 mL) va rtra sach bang dung dich natri bicacbonat nudc bdo hoa (50 mL) va
nudc cat (50 mL). Lp hitu co duge 1am kho trén natri sunfat khan va loc. Dich
loc duoc ¢6 dac dudi ap suét giam. Du lugng thu dugc duogc tinh ché bﬁng sic ky
cot dé tao ra Hop chit trung gian 378 (330 mg, 81%).

"H-NMR (400 MHz, DMSO) 6 7.95 (s, 1H), 7.89 (t, J= 5.6 Hz, 2H), 7.60
(d,/J=2.3 Hz, 1H), 7.39 (dd, J = 8.6, 2.3 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 5.78-
5.70 (m, 2H), 5.49 (t,J=9.6 Hz, 2H), 5.20 (dd, J=9.7, 7.9 Hz, 3H), 5.07 (t, J =
9.8 Hz, 2H),4.73 (d, J=9,9 Hz, 2H), 4,46 (s, 3H), 4,15 (d, J= 2,4 Hz, 4H), 3,63
(s, 5H), 3,58 (s, 8H), 2,89 (s, 3H), 2,73 (s, 3H), 2,05-1,98 (m, 12H). EI-MS m/z:
[M+H] " .610.34.

Pi¢u ché hop chat trung gian 379

Vao dung dich Hop chat trung gian 378 (110 mg, 0,18 mmol) trong
dichloromethane (3 mL) dugc thém bis (pentafluorophenyl) carbonate (71 mg,
0,18 mmol) va N, N'-diisopropylethylamine (0,1 mL, 0,62 mmol) & 0 °C dudi nito.
Sau khi khudy & nhiét d6 phong trong 14 gio, dung dich phan tmg duoc pha lodng
v6i dichloromethane (15 mL) va rira sach bang nudc cat (15 mL x 2). Lép hitu
co dugc 1am kho trén natri sunfat khan va loc. Dich loc dugc ¢6 dic dudi ap suat
giam. Du luong thu dugc dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 379 (140 mg, 94%). EI-MS m/z: [M+H] " 820.34.

Piéu ché hop chat trung gian 380

Pbi voi dung dich Hop chat trung gian 55 (44 mg, 0,05 mmol) va Hop
chét trung gian 379 (50 mg, 0,04 mmol) trong N,N-dimethylformamide (2 mL)
dugc thém vao N,N'-diisopropylethylamine (0,036 mL, 0,20 mmol) & 0 °C dudi
nito. Sau khi khudy & nhiét 46 phong trong 3 gid, dung dich phan tng duoc co
dac dudi ap suat giam. Du luong thu duoc duoc tinh ché bang sac ky cot dé tao
ra Hop chat trung gian 380 (62 mg, 99%). EI-MS m/z: [M/2+H] * 747.67.

Piéu ché hop chat 381

Dbi v6i dung dich Hop chat trung gian 380 (60 mg, 0,04 mmol) trong

tetrahydrofuran (1 mL) va metanol (1 mL) duogc thém lithium hydroxit



monohydrate (7,5 mg, 0,18 mmol) trong nudc cat (2 mL) & -50 °C. Sau khi khudy
trong 3 gid & 0 °C, hdn hop phan uing duoc diéu chinh dén pH 4-5 véi axit axetic.
Dung dich phan tng dugc ¢6 dic dudi ap suit giam. Du luong thu dugc duge
tinh ché bang HPLC d¢é tao ra Hop chat 381 (40 mg, 73%).

"H-NMR (400 MHz, DMSO) § 12.82 (s, 1H), 9.51 (s, 1H), 8.29 (s, 1H),
7.94 (d, J=15.6 Hz, 2H), 7.83 (d, J=2.3 Hz, 1H), 7.64 (d, J= 6.5 Hz, 2H), 7.54
—7.43 (m, 1H), 7.37-7.27 (m, 3H), 7.24 (d, J= 8.6 Hz, 1H), 6.50 (s, 2H), 5.88 (s,
1H), 5.79 (s, 2H), 5.70 (s, 2H), 5.13 (d, J= 7.3 Hz, 1H), 5.05 (s, 2H), 4.89 (d, J
=10.7Hz, 3H), 4.53 (d, /=9.5 Hz, 5H), 4.14 (d, J=2.4 Hz, 1H), 3.96 (d, /=9.5
Hz, 2H), 3.69 (s, 2H), 3.57 (s, 3H), 3.52 (d, /= 6.1 Hz, 2H), 2.67 (p, J = 1.9 Hz,
4H), 2.33 (p, J = 1,9 Hz, 3H), 2,09 (d, J = 3,8 Hz, 5H), 1,91 (s, 1H), 1,25 (q, J =
6,8 Hz, SH). EI-MS m/z: [M/2+H] " 677.68.

Vi du 70: Piéu ché hop chat 396
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Piéu ché hop chat trung gian 395

Vao dung dich Hop chét trung gian 311 (150 mg, 0,16 mmol) va Hop chét
trung gian 343 (150 mg, 0,13 mmol) trong N, N-dimethylformamide (5 mL) duogc
thém 1-hydroxy-7-azabenzotriazole (HOAt, 3,6 mg, 0,026 mmol) va N,N-
diisopropylethylamine (0,11 mL, 0,65 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét do phong trong 13 gio, dung dich phan ing dugc pha loang véi etyl axetat
(50 mL) va rira sach bang nudc cat (50 mLx2). Lop hitu co duoc lam kho trén

natri sunfat khan va loc. Dich loc duoc ¢6 dic dudi ap suat giam. Du luong thu



duoc duoc tinh ché bang sic ky cot dé tao ra Hop chit trung gian 395 (274 mg,
98%). EI-MS m/z: [M/2+H] " 958.92.

Piéu ché hop chit 396

Dung dich Hop chit trung gian 395 (274 mg, 0,14 mmol) trong
tetrahydrofuran (2 mL) va metanol (2 mL) dugc thém vao lithium hydroxit
monohydrate (60 mg, 1,43 mmol) trong nudc cit (2 mL) & -45 °C. Sau khi khudy
trong 0,5 gio0 ¢ 0 °C, dung dich phan ung dugc thém lithium hydroxit
monohydrate (60 mg, 1,43 mmol) trong nudc cit (12 mL) & 0 °C. Sau khi khudy
trong 1 gid & nhiét d6 phong, hdon hop phan tmg dugc diéu chinh dén pH 4-5 bang
axit axetic. Dung dich phan tmg duoc c6 dic dudi ap suit giam. Du luong thu
duoc dugc tinh ché bang HPLC dé tao ra Hop chat 396 (48 mg, 21%). EI-MS
m/z: [M+H] " 1608.92.

Vi du 71: Piéu ché hop chat 400
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Piéu ché hop chat trung gian 397

Dung dich trans-2-butene-1,4-diol (1,5 g, 11,94 mmol) trong
dichloromethane (100 mL) dugc thém trimethylamine (2,2 mL, 15,92 mmol) va
t-butyldimethylsilyl clorua (1,0 g, 7,96 mmol) & 0 °C duéi nito. Sau khi khudy &
nhi¢t do phong trong 4 gio, dung dich phan tUng duoc pha loang voi



dichloromethane (100 mL) va rtra sach bang dung dich amoni clorua nuéc bio
hoa (50 mL) va nudc cat (50 mL). Lp hiru co duoc 1am kho trén natri sunfat
khan va lgc. Dich lgc dugc ¢6 dac dudi ap suét giam. Du lugng thu dugc dugc
tinh ché bang sic ky cot dé tao ra Hop chat trung gian 397 (1,2 g, 74%).

"H-NMR (400 MHz, MeOD) & 5.88 - 5.71 (m, 2H), 4.19 (dt, ] = 4.3, 1.4
Hz, 2H), 4.09 - 4.02 (m, 2H), 0.92 (s, 9H).

Piéu ché hop chat trung gian 398

Dung dich Hop chit trung gian 397 (200 mg, 0,99 mmol) trong
dichloromethane (10 mL) dugc thém trimethylamine (0,28 mL, 1,98 mmol) va
methanesulfonyl anhydride (206 mg, 1,19 mmol) & 0 °C dudi nito. Sau khi khudy
¢ nhiét do phong trong 2 gio, dung dich phan ung dugc pha loang vai
dichloromethane (50 mL) va rira sach bang nudc cat (50 mL). Lép hitu co duge
lam kho trén natri sunfat khan va loc. Loc dugc c6 dac dudi ap suét giam dé c6
duoc Hop chét trung gian 398 (140 mg, tho), dugc s dung ma khong can tinh
ché thém.

"H-NMR (400 MHz, CDCl3)  6.05 - 5.83 (m, 2H), 4.74 (dq, /= 6.3, 1.2
Hz, 2H), 4.21 (dt, J=4.2, 1.6 Hz, 2H), 3.01 (s, 3H), 0.91 (s, 9H), 0.08 (s, 6H).

Piéu ché hop chat trung gian 399

Péi véi dung dich Hop chat trung gian 66 (400 mg, 0,42 mmol, Hop chat
trung gian 66 duoc diéu ché bang phuong phap duge mo ta trong 4n pham bang
sang ché qudc té s6. WO 2022/155518 A1) va Hop chét trung gian 398 (130 mg,
0,46 mmol) trong N,N-dimethylformamide (3 mL) dugc thém vao cesium
carbonate (685 mg, 2,10 mmol) dugc thém vao & 0 °C dudi nito. Sau khi khuéy
& nhiét d6 phong trong 3 gid, dung dich phan tng dugc c6 dic dudi ap suit giam
va pha lodng vé6i dichloromethane (50 mL) va metanol (10 mL) va rira sach bang
nuée cit (50 mL). L6p hitu co dugce 1am kho trén natri sunfat khan va loc. Dich
loc dugc co dic dudi ap suat giam. Du luong thu duoc dugc tinh ché bang sac ky
cot dé tao ra Hop chat trung gian 399 (128 mg, 33%). EI-MS m/z: [M+H] *
907.58.



Piéu ché hop chit 400
Pbi v6i dung dich Hop chit trung gian 399 (20 mg, 0,02 mmol) trong
dichloromethane (0,4 mL) va metanol (0,2 mL) dugc thém axit clohydric (4,0 M
trong dung dich 1,4-dioxan, 0,03 mL) & 0 °C dudi nito. Sau khi khuéy 0 nhiét do
phong trong 2 gid, dung dich phan tmg duoc c¢o dic dudi ap suat giam. Du luong
thu duoc duoc tinh ché bang HPLC dé tao ra Hop chat 400 (10 mg, 42%). EI-MS
m/z: [M+H] " 794.27.

Vi du 72: Piéu ché hop chat 408
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Piéu ché hop chz‘it trung gian 401



Dung dich Hop chit trung gian 397 (500 mg, 2,47 mmol) trong
dichloromethane (10 mL) dugc thém trimethylamine (1,04 mL, 7,41 mmol),
pyridine (0,60 mL, 7,41 mmol) va 4-nitrophenyl chloroformate (747 mg, 3,70
mmol) & 0 °C duéi nito. Sau khi khudy ¢ nhiét d6 phong trong 20 gid, dung dich
phan tmg duoc pha lodng voi dichloromethane (100 mL) va rira sach bang dung
dich nudce natri bicacbonat bao hoa (50 mL) va dung dich nuéc natri hydroxit 2%
(50 mL). Lép hitu co dugce lam kho trén natri sunfat khan va loc. Dich loc dugc
o dic dudi ap suat giam. Du lugng thu duoc duoc tinh ché bang sic ky cot dé
tao ra Hop chét trung gian 401 (729 mg, 80%).

"H-NMR (400 MHz, CDCI;) 6 8.32 - 8.24 (m, 2H), 7.42 - 7.34 (m, 2H),
6.04 - 5.84 (m, 2H), 4.78 (dq, J=5.9, 1.1 Hz, 2H), 4.23 (dq, J=4.2, 1.4 Hz, 2H),
0.92 (s, 9H), 0.08 (s, 6H).

Piéu ché hop chit trung gian 402

Vao dung dich Hop chat trung gian 401 (729 mg, 1,98 mmol) trong
dichloromethane (10 mL) dugc thém trimethylamine (0,56 mL, 3,97 mmol) va
tert-butyl methyl (2- (methylamino) ethyl) carbamate (485 mg, 2,58 mmol) & 0 °C
duéi nito. Sau khi khudy & nhiét 46 phong trong 3 gid, dung dich phan tmg duoc
pha lodng véi dichloromethane (100 mL) va rira sach bang dung dich nuéc natri
bicacbonat bao hoa (50 mL) va dung dich nudc natri hydroxit 2% (50 mL). Lop
hitu co dugc lam kho trén natri sunfat khan va lgc. Dich loc dugc c6 dac dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét
trung gian 402 (825 mg, 99%).

"H-NMR (400 MHz, CDCl5) 6 5.85 - 5.78 (m, 2H), 4.58 (s, 2H), 4.18 (d,
J=2.6Hz, 2H), 3.37 (s, 4H), 2.94 (s, 3H), 2.88 (s, 3H), 1.45 (s, YH), 0.91 (s, 9H),
0.07 (s, 6H).

Piéu ché hop chit trung gian 403

Dung dich Hop chat trung gian 402 (825 mg, 0,43 mmol) trong
tetrahydrofuran (10 mL) dugc thém dung dich tetrabutylammonium florua (1,0

M trong tetrahydrofuran, 3 mL, 2,97 mmol) & 0 °C du61 nito. Sau khi khuéy o



nhiét do phong trong 17 gio, dung dich phan ung dugc pha loang vai
dichloromethane (100 mL) va rira sach bang dung dich natri bicacbonat nuéc bio
hoa (50 mL) va dung dich amoni clorua nudc bao hoa (50 mL). Lép hitu co dugce
lam kho trén natri sunfat khan va loc. Dich loc dugc ¢6 dac dudi ap suét giam.
Du lugng thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chét trung gian
403 (514 mg, 86%),).

"H-NMR (400 MHz, CDCl;) & 5.96 - 5.73 (m, 2H), 4.58 (d, J = 5.9 Hz,
2H), 4.15(d,J=12.5 Hz, 2H), 3.45 - 3.27 (m, 4H), 2.94 (d, /= 5.0 Hz, 3H), 2.87
(d, J=11.5 Hz, 3H), 1.45 (s, 9H).

Piéu ché hop chat trung gian 404

Dung dich Hop chat trung gian 403 (150 mg, 0,50 mmol) trong
dichloromethane (5 mL) dugc thém trimethylamine (0,14 mL, 0,99 mmol) va
methanesulfonyl anhydride (103 mg, 0,59 mmol) & 0 °C dudi nito. Sau khi khudy
¢ nhiét do phong trong 2 gio, dung dich phan ung dugc pha loang vai
dichloromethane (50 mL) va rira sach bang nudc cat (50 mL). Lép hitu co duge
1am kho trén natri sunfat khan va loc. Loc tap trung duéi ap suat giam dé co dugc
Hop chét trung gian 404 (164 mg, thd), duoc sir dung ma khong can tinh ché
thém.

"H-NMR (400 MHz, CDCl3) & 6.06 - 5.77 (m, 2H), 4.73 (dt, J=6.2, 1.1
Hz, 2H), 4.63 (s, 2H), 3.38 (s, 4H), 3.03 (s, 3H), 2.95 (s, 3H), 2.87 (d, J= 7.8 Hz,
3H), 1.45 (s, 9H).

Picu ché hop chat trung gian 405

Déi v6i dung dich Hop chit trung gian 66 (350 mg, 0,37 mmol, Hop chat
trung gian 66 duoc diéu ché bang phuong phap dugc mo ta trong 4n pham bang
sang ché qubc té s6. WO 2022/155518 A1) va Hop chét trung gian 404 (154 mg,
0,40 mmol) trong N,N-dimethylformamide (2 mL) dugc thém vao cesium
carbonate (600 mg, 1,84 mmol) dugc thém vao ¢ 0 °C dudi nito. Sau khi khudy
& nhiét d6 phong trong 3 gio, dung dich phan tng duoc ¢o dic dudi ap suat giam

va pha lodng vé6i dichloromethane (50 mL) va metanol (10 mL) va rira sach bang



nude cit (30 mL). Lép hitu co duge 1am kho trén natri sunfat khan va loc. Dich
loc dugc co dac duoi ap suét giam. Du lugng thu duoc dugc tinh ché b:?mg sac ky
cot dé tao ra Hop chét trung gian 405 (207 mg, 56%). EI-MS m/z: [M+H] *
1007.74.

Piéu ché hop chat trung gian 406

Dung dich trung gian 405 (75 mg, 0,12 mmol) trong dichloromethane (1
mL) duoc thém axit trifluoroacetic (0,2 mL) ¢ 0 °C dudi nitd. Sau khi khudy &
nhiét 46 phong trong 2 gio, dung dich phan tng duogc c6 dic dudi ap suit giam
dé tao ra Hop chét trung gian 406 (93 mg. tho), duoc sir dung ma khong can tinh
ché thém. EI-MS m/z: [M+H]* 908.38.

Picu ché hop chat trung gian 407

Pbi v6i dung dich Hop chét trung gian 204 (50 mg, 0,067 mmol) va Hop
chét trung gian 406 (93 mg) trong N, N-dimethylformamide (2 mL) dugc thém vao
N,N'-diisopropylethylamine (0,039 mL, 0,280 mmol) ¢ 0 °C dudi nito. Sau khi
khudy & nhiét do phong trong 19 gid, dung dich phan tmg duoc c6 dic dudi ap
suat giam. Chat ran dugc pha tron véi dichloromethane va diethyl ether. Hon hop
phan tng duogc loc va sdy khé dé tao ra Hop chét trung gian 407 (77 mg, 74%),
duoc sir dung ma khong can tinh ché thém. EI-MS m/z: [M+H]* 1475.87.

Picu ché hop chat 408

Déi voi dung dich Hop chat trung gian 407 (77 mg) trong tetrahydrofuran
(1 mL) va metanol (0,5 mL) dugc thém vao lithium hydroxit monohydrate (14
mg, 0,33 mmol) trong nudce cat (1,5 mL) ¢ -70 °C. Sau khi khudy trong 4 gid ¢ 0
°C, hon hop phan tng duoc diéu chinh dén pH 4-5 véi axit axetic. Dung dich
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duge dugce tinh ché bang
HPLC dé tao ra Hop chat 408 (42 mg, 75%). EI-MS m/z: [M+H] * 1335.77.

Vi du 73: Piéu ché hop chat 415
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Piéu ché hop chat trung gian 409

Pbi véi dung dich Hop chat trung gian 7 (741 mg, 1,95 mmol) trong
metanol (2 mL) dugc thém axit clohydric (4,0 M trong dung dich 1,4-dioxan, 4,2
mL) ¢ 0 °C dudi nito. Sau khi khudy ¢ nhiét d6 phong trong 2 gio, hdn hop phan
tmg duoc pha tron voi dichloromethane va diethyl ether. Hon hop phan tng duoc
loc va sdy kho dé c6 Hop chét trung gian 409 (614 mg, 89%), duoc st dung ma
khong can tinh ché thém. EI-MS m/z: [M+H] * 281.41.

Piéu ché hop chat trung gian 410

Vao dung dich Hop chét trung gian 409 (469 mg, 1,33 mmol) va Hop chat
trung gian 51 (300 mg, 0,66 mmol) trong rugu butyl thong thuong (3 mL) duoc



thém triethylamine (0,65 mL, 4,65 mmol) ¢ nhiét 46 phong. Sau khi khudy 120
°C trong 60 gio dudi kin. Dung dich phan tmg dugc 1am lanh dén nhiét d6 phong
va co dic dudi ap suat giam. Du lugng thu dugc dugce tinh ché bang séc ky cot
dé tao ra Hop chat trung gian 410 (140 mg, 30%). EI-MS m/z: [M+H] * 697.06.

Piéu ché hop chat trung gian 411

Dung dich Hop chét trung gian 410 (140 mg, 0,30 mmol) trong metanol
(4 mL) va nudc cat (1 mL) duoc thém dung dich amoniac nudc (28 ~ 30%
amoniac, 0,4 mL) va natri hydrosulfit (700 mg, 4,02 mmol). Sau khi khudy &
nhiét do phong trong 2 gid, dung dich phan img dugc pha loang vdi metanol (10
mL) va loc. Loc duoc cd dic dudi ap sudt giam dé co duoc Hop chit trung gian
411 (120 mg, thd), duoc sir dung ma khong can tinh ché thém. EI-MS m/z:
[M+H] " 637.04.

Pi¢u ché hop chat trung gian 412

Péi véi dung dich Trung gian 411 (120 mg) trong N, N-dimethylformamide
(2 mL) duoc thém hop chat 149 (148 mg, 0,75 mmol) trong N,N-
dimethylformamide (1 mL) & 0 °C dudi nito. Sau khi khudy & nhiét do phong
trong 1 gi0, dung dich phan ting triethylamine (0,19 mL, 1,32 mmol) va N- (3-
dimethylaminopropyl) -N'-ethyl carbodiimide (144 mg, 0,75 mmol) dugc thém
vao ¢ 0 °C. Sau khi khudy & nhiét do6 phong trong 16 gid, dung dich phan tng
dugc co dac dudi ap suét giam. Du lugng thu duoc dugc tinh ché bé‘mg sac ky cot
dé tao ra Hop chat trung gian 412 (25 mg, 14%). EI-MS m/z: [M+H] * 961.42.

Picu ché hop chit trung gian 413

Dung dich trung gian 412 (25 mg, 0,07 mmol) trong dichloromethane (2
mL) duoc thém axit trifluoroacetic (0,5 mL) & 0 °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 2 gid, dung dich phan ung duoc ¢6 dic dudi ap suat giam.
Du lugng thu dugc dugce tinh ché b.'?lng HPLC dé tao ra Hop chat trung gian 413
(10 mg, 56%). EI-MS m/z: [M+H] " 861.31.

Piéu ché hop chat trung gian 414



Déi voi dung dich Hop chét trung gian 204 (5,5 mg, 0,007 mmol) va Hop
chét trung gian 413 (8 mg, 0,007 mmol) trong N, N-dimethylformamide (0,3 mL)
dugc thém N, N'-diisopropylethylamine (0,006 mL, 0,033 mmol) & 0 °C du6i nito.
Sau khi khudy ¢ nhiét do phong trong 3 gio, dung dich phan tmg duoc co dic
dudi ap suat giam dé tao ra Hop chat trung gian 414 (9 mg, thd), duoc st dung
ma khong can tinh ché thém. EI-MS m/z: [M+H]* 1428.79.

Pi¢u ché hop chat 415

Dung dich Hop chét trung gian 414 (9 mg) trong tetrahydrofuran (0,2 mL)
va metanol (0,1 mL) dugc thém vao lithium hydroxit monohydrate (4 mg, 0,095
mmol) trong nuée cat (0,3 mL) & -70 °C. Sau khi khudy trong 4 gio & 0 °C, hdn
hop phan tng dugc diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tng
duoc co dic dudi ap suat giam. Du luong thu duge duge tinh ché bang HPLC dé
tao ra Hop chat 415 (6,8 mg, 71%). EI-MS m/z: [M+H] * 1288.80.

Vi du 74: Piéu ché hop chfit 417
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Piéu ché hop chat trung gian 416

Dung dich hop chat 28 (56 mg, 0,046 mmol) trong N,N-
dimethylformamide (2 mL) dugc thém Hop chat trung gian 204 (35 mg, 0,046
mmol), N,N'-diisopropylethylamine (0,064 mL, 0,370 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 0,6 mg, 0,005 mmol) dudi nito. Sau khi khqu o nhiét
d6 phong trong 2 gio, dung dich phan tng duoc c6 dic dudi ap suat giam dé tao
ra Hop chat trung gian 416 (66 mg, thd), dugc st dung ma khong can tinh ché
thém. EI-MS m/z: [M+1/2] " 722.10.



Piéu ché hop chat 417

Dung dich Hop chat trung gian 416 (66 mg) trong metanol (0,5 mL) va
tetrahydrofuran (0,5 mL) dugc thém vao lithium hydroxit monohydrate (39 mg,
0,92 mmol) trong nudc cat (0,7 mL) & -50 °C dudi nito. Sau khi khudy trong 4
gio & 0 °C, hdon hop phan tung dugc diéu chinh dén pH 4-5 véi axit axetic. Dung
dich phan Umg duogc c6 dac dudi ap suét giam. Du luong thu duoc dugc tinh ché
bang HPLC dé tao ra Hop chat 417 (30 mg, 50%). EI-MS m/z: [M+1/2] * 652.10,
[M+H] " 1302.65.

Vi du 75: Piéu ché hop chat 419
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Pi¢u ché hop chat trung gian 418

Vao dung dich hop chat 133 (30 mg, 0,025 mmol) trong N,N-
dimethylformamide (3 mL) dugc thém Hop chat trung gian 204 (22 mg, 0,030
mmol), N,N'-diisopropylethylamine (0,02 mL, 0,12 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 1 mg, 0,01 mmol) duéi nito. Sau khi khudy ¢ nhiét do
phong trong 2 gio, dung dich phan tng duoc ¢ dic dudi ap suat giam. Hon hop
phan ung dugc thém acetonitrile. Chét ran thu dugc duoc loc va lam kho dé c6
Hop chat trung gian 418 (35 mg, thd), duoc str dung ma khong can tinh ché thém.
EI-MS m/z: [M+1/2]" 708.16, [M+H]" 1414.67.

Piéu ché hop chat 419

Dung dich Hop chét trung gian 418 (35 mg) trong metanol (1 mL) dugc
thém vao lithium hydroxit monohydrate (9 mg, 0,22 mmol) trong nudc cat (1 mL)

& -50 °C duéi nito. Sau khi khudy trong 3 gio & 0 °C, hdn hop phéan tGng dugc



diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tGng duoc c6 dic dudi ap
suat giam. Du luong thu dugc duoc tinh ché bﬁng HPLC dé tao ra Hop chit 419
(10 mg, 32%). EI-MS m/z: [M+1/2]" 638.09, [M+H] " 1274.53.

Vi du 76: Piéu ché hop chat 422
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Pi¢u ché hop chat trung gian 420
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Dung dich Hop chét trung gian 267 (122 mg, 0,13 mmol) trong N,N-
dimethylformamide (1 mL) dugc thém hop chét 133 (140 mg, 0,12 mmol), N, N-
diisopropylethylamine (0,1 mL, 0,59 mmol) va HOAt (1-Hydroxy-7-
azabenzotriazole, 3 mg, 0,02 mmol). Sau khi khudy & nhiét d6 phong trong 3 gio,
hdn hop phan tng duogc cd diac dudi ap suat giam dé co6 duge Hop chat trung gian
420 (189mg, thd), duoc sir dung ma khéng can tinh ché thém. EI-MS m/z:
[M/2+H]" 801.90.

Piéu ché hop chat trung gian 421

Péi v6i dung dich Hop chat trung gian 420 (189 mg, thd) trong metanol
(0,5 mL) va tetrahydrofuran (0,5 mL) dugc thém vao lithium hydroxit
monohydrate (49 mg, 1,17 mmol) trong nudc cat (0,5 mL) & -50 °C dudi nito.
Sau khi khudy & 0 °C trong 3 gio, hdn hop phan tng dugc diéu chinh dén pH 4-
5 bang axit axetic. Hon hop phan tmg duoc ¢6 dic dudi ap suat giam dé tao ra
Hop chat trung gian 421 (172 mg, tho), dugc st dung ma khong can tinh ché
thém. EI-MS m/z: [M/2+H]" 731.84.

Picu ché hop chat 422

DPbi v6i dung dich Hop chit trung gian 421 (172 mg, thd) trong
dichloromethane (3 mL) dugc thém axit trifluoroacetic (0,6 mL) ¢ 0 °C dudi nito.

Sau khi khudy ¢ nhiét ¢ phong trong 2 gid, dung dich phan tng dugc co dic



duéi ap suat giam. Du luong thu duge duge tinh ché bang HPLC dé tao ra Hop
chét 422 (70 mg, 38%). EI-MS m/z: [M+1/2]" 674.80, [M+H]" 1347.93.
Vi du 77: Piéu ché hop chat 424
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Piéu ché hop chit trung gian 423

Dung dich hop chat 133 (42 mg, 0,05 mmol) trong N,N-
dimethylformamide (2 mL) duoc thém Hop chat trung gian 260 (63 mg, 0,07
mmol), N,N'-diisopropylethylamine (0,04 mL, 0,25 mmol) va 1-hydroxy-7-
azabenzotriazole (HOAt, 1 mg, 0,01 mmol) & 0 °C duéi nito. Sau khi khuay &
nhiét do phong trong 17 gid, dung dich phan ting dugc cd dic dudi ap sudt giam.
Du luong thu dugc duoc tinh ché bang HPLC dé tao ra Hop chat trung gian 423
(40 mg, tho). EI-MS m/z: [M+1/2]" 758.66, [M+H]" 1515.77.

Piéu ché hop chat 424

Dung dich Hop chit trung gian 423 (40 mg) trong tetrahydrofuran (0,75
mL) va metanol (0,75 mL) dugc thém vao lithium hydroxit monohydrate (11 mg,
0,26 mmol) trong nude cat (1 mL) & -40 °C dudi nito. Sau khi khudy & 0 °C trong
3 gio, hdn hop phan tng duoc diéu chinh dén pH 4-5 bang axit axetic. Hon hop
phan tmg duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang
HPLC dé tao ra Hop chat 424 (9,7 mg, 26%). EI-MS m/z: [M+1/2] * 688.56,
[M+H] " 1376.62.

Vi du diéu ché 7: Piéu ché hop chit trung gian 430
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Picu ché hop chat trung gian 425

Dung dich 1,3-benzenedimethanol (10,0 g, 72,4 mmol) trong N,N-
dimethylformamide (40 mL) dugc thém imidazole (24,6 mg, 361,9 mmol) va fert-
butyldimethylsilyl clorua (27,3 g, 180,9 mmol) & 0 °C duéi nito. Sau khi khudy ¢
nhiét do phong trong 16 gio, dung dich phan ing dugc pha loang voi etyl axetat
(100 mL) va rira sach bang dung dich amoni clorua nudc bdo hoa (70 mL) va
nuée cit (70 mL). L6p hitu co dugce 1am kho trén natri sunfat khan va loc. Dich
loc duoc cd dic dudi ap suat giam. Du luong thu duoc duoc tinh ché bang sic ky
cot dé tao ra Hop chat trung gian 425 (21,5 g, 81%).

"H-NMR (400 MHz, CDCl;) 6 7,35-7,15 (m, 4H), 4,74 (s, 4H), 0,95 (s, 18
H), 0,10 (s, 12H).

Piéu ché hop chat trung gian 426

Vao dung dich axit nitric (12,1 mL, 60%) trong anhydrit axetic (100 mL)
duoc thém vao & 0 °C dudi nito. Sau khi khudy ¢ nhiét d6 phong trong 0,5 gio,
dung dich phan tmg Hop chét trung gian 425 (21,5 g, 58,6 mmol) trong anhydrit
axetic (45 mL) dugc nho giot & -20 °C. Sau khi khudy ¢ 0 °C trong 0,5 gio, dung



dich phan tng dugc pha lodng véi etyl axetat (100 mL) va rira bang nudc cat (80
mL), dung dich natri bicacbonat trong nuédc bao hoa (70 mL x 3) va dung dich
amoni clorua trong nudc bao hoa (70 mL). Lép hitu co duge 1am kho trén natri
sunfat khan va lgc. Dich loc dugc ¢6 dac dudi ap suat giam. Du lugng thu duogc
duoc tinh ché bang sic ky cot dé tao ra Hop chét trung gian 426 (13,1 g, 54%).

"H-NMR (400 MHz, CDCl;) & 8.09 (d, J = 8.4 Hz, 1H), s, 7.88 (s, 1H),
7.36 (d, J = 6.0 Hz, 1H), 5.11 (s, 2H), 4.82 (s, 2H), 0.96 (d, J = 7.2 Hz, 18H),
0.14 (d, J=8.8 Hz, 12H).

Picu ché hop chat trung gian 427

Pbi voi dung dich Hop chat trung gian 426 (4,0 g, 9,7 mmol) trong
metanol (10 mL) va tetrahydrofuran (40 mL) dugc thém palladium / than cui (5%
w/w, 200 mg) va amoni formate (980 mg, 15,5 mmol). Sau khi khudy & nhiét do
phong duéi khinh khi cau hydro trong 2 gid, dung dich phan tng duoc loc qua
Celite va rtra sach bang dichloromethane (200 mL). Dung dich phan tmg dugc ¢o
dac dudi ap suét giam. Cén thu dugc duogc tinh ché béng sdc ky cot dé tao ra Hop
chét trung gian 427 (3,6 g, 96%).

TH-NMR (400 MHz, CDCI3) § 7 02-6.99 (m, 2H), 6.63 (d, J = 8.0 Hz, 1H), 4.70 (s,
2H), 4.61 (s, 2H), 0.90 (d, /= 9.6 Hz, 18H), 0.07 (s, 12H). EI-MS m/z: [M+H] +
382.42.

Piéu ché hop chat trung gian 428

Péi voi dung dich Hop chat trung gian 204 (2,0 g, 2,66 mmol) va Hop
chét trung gian 427 (349 mg, 2,93 mmol) trong N, N-dimethylformamide (10 mL)
dugc thém vao N,N'-diisopropylethylamine (1,4 mL, 8,00 mmol) & 0 °C du6i
nito. Sau khi khudy & nhiét 6 phong trong 19 gid, dung dich phan tmg dugc pha
lodng véi etyl axetat (40 mL) va rira sach bang nudc cat (30 mL x 3). Lép hitu co
dugc lam kho trén natri sunfat khan va lgc. Dich loc dugc ¢6 diac dudi ap suét
giam. Du luong thu duge dugce tinh ché bang sic ky cot dé tao ra Hop chit trung
gian 428 (1,9 g, 77%).



"H-NMR (400 MHz, CDCl;)  8.33 (s, 1H), 8.06 (d, J= 2.3 Hz, 1H), 7.96
(s, 1H), 7.50 (dd, J= 8.5, 2.4 Hz, 1H), 7.45 (d, J= 6.8 Hz, 1H), 7.21 (dd, /= 8.4,
2.0 Hz, 1H), 7.05-7.02 (m, 2H), 5.44 — 5.31 (m, 3H), 5.31 — 5.25 (m, 1H), 5.17
(s, 2H), 4.71 (s, 2H), 4.66 (s, 2H), 4.19 (d, J = 8.7 Hz, 1H), 3.78-3.68 (m, 4H),
3.62 —3.52 (m, 3H), 3.42 (s, 3H), 2.06 (s, 9H), 0.90 (d, J = 18.4 Hz, 18H), 0.07
(d, J=3.0 Hz, 12H).

Piéu ché hop chat trung gian 429

Pbi v6i dung dich Hop chét trung gian 428 (1,94 g, 2,05 mmol) trong
metanol (40 mL) dugc thém vao (1S) - (+) -10-axit camphorsulfonic (190 mg,
0,82 mmol) & 0 ° C duéi nito. Sau khi khudy trong 2 gid ¢ 0 °C, dung dich phan
mg duoc trung hoa bang triethylamine. Sau khi giam ap suat nong do, du lugng
thu dugc duogc tinh ché bang sac ky cot dé tao ra Hop chat trung gian 429 (1,41
g, 95%).

"H-NMR (400 MHz, CDCl;) 6 8.08 (d, J= 1.6 Hz, 1H), 8.05-7.85 (m, 2H),
7.53 —7.44 (m, 2H), 7.29 (dd, J= 8.1, 2.1 Hz, 1H), 7.19 (s, 1H), 7.04 (d, J= 8.5
Hz, 1H), 5.44 — 5.24 (m, 2H), 5.17 (s, 2H), 4.70 (d, /=4.4 Hz, 2H), 4.63 (d, J =
4.2 Hz, 2H), 4.19 (d, J =9.0 Hz, 1H), 3.74-3.65 (m, 4H), 3.62 — 3.50 (m, 3H),
3.42 (s, 3H), 2.38-2.32 (m, 1H), 2.06 (s, 9H), 1.76 (s, 1H).

Picu ché hop chat 430

Péi voi dung dich Hop chét trung gian 429 (590 mg, 0,82 mmol) trong
dichloromethane (10 mL) dugc thém pyridine (0,4 mL, 4,91 mmol) va 4-
nitrophenyl chloroformate (825 mg, 4,09 mmol) & 0 °C dudi nito. Sau khi khudy
¢ nhi¢t do phong trong 16 gid, dung dich phan ing dugc pha loang voi etyl axetat
(40 mL) va rira sach bang nudc cat (30 mL). Lép hitu co duoc 1am khé trén natri
sunfat khan va loc. Dich loc dugc ¢ dic dudi ap suat giam. Du luong thu dugc
duoc tinh ché bang sic ky cot dé tao ra Hop chat 430 (819 mg, 95%).

"H-NMR (400 MHz, CDCl;) 6 8.27 (dd, J=9.2, 3.6 Hz, 4H), 8.14 (d, J =
2.3 Hz, 1H), 7.93 (d, /= 8.2 Hz, 1H), 7.54 — 7.45 (m, 5H), 7.41 — 7.33 (m, 4H),
7.05 (d, J= 8.5 Hz, 1H), 5.45-5.31 (m, 6H), 5.27 (s, 2H), 5.20 (s, 2H), 4.19 (d, J



=9.0 Hz, 1H), 3.75-.3.71 (m, 4H), 3.63 —3.52 (m, 3H), 3.42 (s, 3H), 2.08 — 2.02
(m, 9H). EI-MS m/z: [M+H] + 1050.81.
Vi du 78: Piéu ché hop chit 432

432
Picu ché hop chat trung gian 431
Dung dich hop chat 28 (43 mg, 0,036 mmol) va Hop chét trung gian 430
(18 mg, 0,017 mmol) trong N,N-dimethylformamide (2 mL) dugc thém 1-
hydroxy-7-azabenzotriazole (HOAt, 0,46 mg, 0,003 mmol) va NN'-



diisopropylethylamine (0,024 mL, 0,137 mmol) & 0 °C duéi nito. Sau khi khudy
& nhiét 6 phong trong 19 gid, hdn hop phan tng duoc ¢6 dic dudi ap suat giam.
Chét ran thu duoc dugc rira sach bang acetonitrile va sdy kho dé c6 Hop chat
trung gian 431 (16 mg, tho), dugc sir dung ma khong can tinh ché thém. EI-MS
m/z: [M+H] " 2499.57, [M/2+H] " 1250.63.

Piéu ché hop chat 432

Dung dich Hop chat trung gian 431 (16 mg) trong metanol (0,5 mL) dugc
thém vao lithium hydroxit monohydrate (1,1 mg, 0,025 mmol) trong nudc cét
(0,5 mL) & -50 °C. Sau khi khudy trong 3 gid & 0 °C, hdn hop phan tmg dugc
diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tGng duoc ¢6 dic dudi ap
suat giam. Du luong thu duoc dugc tinh ché bang HPLC dé tao ra Hop chét 432
(3,4 mg, 22%). EI-MS m/z: [M+H] " 2359.62, [M/2+H] " 1180.70.

Vi du 79: Piéu ché hop chit 436
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Piéu ché hop chit trung gian 433

Dung dich vadimezan (100 mg, 0,35 mmol) trong N, N-dimethylformamide
(2 mL) dugc thém N, N'-dicyclohexylcarbodiimide (DCC, 80 mg, 0,39 mmol), 1-
hydroxybenzotriazole (HOBt, 53 mg, 0,39 mmol), 1- (tert-butoxycarbonyl)
piperazine (72 mg, 0,39 mmol) va triethylamine (0,15 mL, 1,06 mmol) ¢ 0 °C
duéi nito. Sau khi khudy & nhiét d6 phong trong 15 gio, dung dich phan tng dugc
pha lodng véi etyl axetat (15 mL) va rira sach bang nuéc cat (15 mL x 2). Lép



hitu co dugc lam kho trén natri sunfat khan va lgc. Dich loc duoc c6 dac dudi ap
suat giam. Du luong thu dugce duge tinh ché bang sic ky cot dé tao ra Hop chat
trung gian 433 (53 mg, 33%). EI-MS m/z: [M+H]" 451.136.

Diéu ché hop chit trung gian 434

Dung dich trung gian 433 (53 mg, 0,12 mmol) trong dichloromethane (1
mL) dugc thém axit trifluoroacetic (0,6 mL) ¢ 0 °C dudi nito. Sau khi khudy &
nhi¢t d§ phong trong 0,5 gi¢ dudi nito, dung dich phan ting dugc c6 dac dudi ap
suat giam dé tao ra Hop chat trung gian 434 (54 mg, tho), dugc st dung ma khong
can tinh ché thém. EI-MS m/z: [M+H] " 351.148.

Piéu ché hop chat trung gian 435

Pbi véi dung dich Hop chat trung gian 434 (54 mg, 0,11 mmol) va Hop
chét trung gian 310 (90 mg, 0,11 mmol) trong N,N-dimethylformamide (3 mL)
dugc thém 1-hydroxy-7-azabenzotriazole (HOAt, 3,2 mg, 0,02 mmol) va N,N'-
diisopropylethylamine (0,1 mL, 0,59 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét d6 phong trong 19 gid, dung dich phan tng duoc cd dic dudi ap suat giam
dé tao ra Hop chat trung gian 435 (113 mg), duoc sir dung ma khong can tinh ché
thém. EI-MS m/z: [M+H] " 1019.74.

Piéu ché hop chat 436

Dung dich Hop chat trung gian 435 (113 mg) trong tetrahydrofuran (1 mL)
va metanol (1 mL) dugc thém vao lithium hydroxit monohydrate (23,4 mg, 0,56
mmol) trong nude cit (1 mL) & -45 °C. Sau khi khudy trong 4 gid ¢ 0 °C, hdn
hop phéan tng dugc diéu chinh dén pH 4-5 véi axit axetic. Dung dich phan tng
dugc c6 dac dudi ap suét giam. Du luong thu dugc duge tinh ché bé‘mg HPLC dé
tao ra Hop chat 436 (40 mg, 41%). EI-MS m/z: [M+H]* 878.994.

Vi du 80: Piéu ché hop chit 440
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Piéu ché hop chat trung gian 437

Dung dich MSA-2 (444 mg, 1,51 mmol) trong N,N-dimethylformamide
(10 mL) duogc thém N,N,N’ ,N'-tetramethyl-O- (1H-benzotriazol-1-yl) uronium
hexafluorophosphate (HBTU, 858 mg, 2,26 mmol), 1- (tert-butoxycarbonyl)
piperazine (309 mg, 1,65 mmol) va N,N'-diisopropylethylamine (0,78 mL, 4,52
mmol) ¢ 0 °C duéi nito. Sau khi khudy & nhiét d6 phong trong 18 gid, dung dich
phan tng dugc pha lodng véi etyl axetat (50 mL) va rira sach bang dung dich natri
bicacbonat nudc bdo hoa (50 mL) va nude cat (50 mL). Lop hitu co duge 1am
kho trén natri sunfat khan va loc. Dich loc duogc c6 dac dudi ap suat giam. Du
luong thu dugc duge tinh ché bang sic ky cot dé tao ra Hop chat trung gian 437
(650 mg, 93%). EI-MS m/z: [M+H]" 463.05.

Picu ché hop chat trung gian 438

Dung dich trung gian 437 (650 mg, 1,41 mmol) trong dichloromethane (4
mL) dugc thém axit clohydric (4,0 M trong dung dich 1,4-dioxan, 1 mL) ¢ 0 °C
dudi nito. Sau khi khudy & nhiét d6 phong trong 2,5 gio, chat ran thu dugc bang
cach pha lodng véi diethyl ether duoc loc va sy kho dé c6 Hop chét trung gian
438 (559 mg, 99%), duoc st dung ma khong can tinh ché thém. EI-MS m/z:
[M+H] " 363.17.

Piéu ché hop chat trung gian 439

Pbi v6i dung dich Hop chat trung gian 438 (156 mg, 0,39 mmol) va Hop
chét trung gian 310 (315 mg, 0,39 mmol) trong N, N-dimethylformamide (3 mL)
dugc thém vao N,N'-diisopropylethylamine (0,2 mL, 1,17 mmol) ¢ 0 °C dudi



nito. Sau khi khudy ¢ nhiét do phong trong 12 gid, dung dich phan tng duoc co
dac dudi ap suét giam. Du lugng thu dugc dugc tinh ché bﬁng sac ky cot dé tao
ra Hop chat trung gian 439 (350 mg, 86%). EI-MS m/z: [M+H] * 1030.90.

Piéu ché hop chit 440

Pbi v6i dung dich Hop chat trung gian 439 (113 mg, 0,34 mmol) trong
tetrahydrofuran (1 mL) va metanol (1 mL) duoc thém lithium hydroxit
monohydrate (64,1 mg, 1,52 mmol) trong nuéc cat (1 mL) ¢ -45 °C. Sau khi
khudy trong 4 gi & 0 °C, hdn hop phan ting duoc diéu chinh dén pH 4-5 véi axit
axetic. Dung dich phan ung duoc c6 dic dudi ap suat giam. Du luong thu dugc
duoc tinh ché bang HPLC dé tao ra Hop chat 440 (163 mg, 54%). EI-MS m/z:
[M+H] " 890.92.

Vi du 81: Piéu ché hop chat 446
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Piéu ché hop chat trung gian 442

Dung dich tert-butyl (2-hydroxyethyl) (methyl) carbamate (880 mg, 5,0
mmol) trong dichloromethane (5 mL) dugc thém pyridine (0,97 mL, 11,7 mmol)
va dung dich phosgene (15% trong luong trong toluene, 7,2 mL, 10,8 mmol) trong



dichloromethane (15 mL) ¢ -78 °C dudi nito. Sau khi khudy & nhiét do phong
trong 0,5 gid, dung dich phan img Hop chét trung gian 441 (50 mg, 0,054 mmol,
Hop chit trung gian 441 dugc diéu ché bang phuong phap duoc mé ta trong an
pham bang sang ché qudc té s6. WO 2020 / 092617 A1) trong pyridine (2,5 mL)
dugc thém vao & 0 °C. Sau khi khudy & nhiét do phong trong 4 gid, dung dich
phan tmg duoc pha lodng voi dichloromethane (5 mL) va rira sach bing nuéc cat
(15 mL). Lép hitu co dugce 1am kho trén natri sunfat khan va loc. Dich loc dugc
o diac dudi ap suat giam. Du luong thu duge dé cung cap Hop chét trung gian
442 (120 mg), duoc st dung ma khong can tinh ché thém. EI-MS m/z: [M+H]*
1498.75.

Pi¢u ché hop chit trung gian 443

Dung dich Hop chét trung gian 442 (120 mg) trong metanol (2 mL) dugc
thém vao methylamine (33% trong etanol, 2 mL) & 0 °C duéi nito. Sau khi khudy
& nhiét d6 phong trong 2 gio, hdn hop phan tmg duoc cd dic dudi ap suat giam.
Chét ran thu duoc bang cach pha lodng véi diethyl ether dugc loc va sdy kho dé
tao ra Hop chat trung gian 443 (48 mg, tho), dugc st dung ma khong can tinh
ché thém. EI-MS m/z: [M+H]* 1097.25.

Pi¢u ché hop chat trung gian 444

Pbi v6i dung dich trung gian 443 (48 mg, tho) trong dichloromethane (1
mL) duoc thém axit trifluoroacetic (0,25 mL) & 0 °C duéi nito. Sau khi khudy &
nhiét 46 phong trong 2 gid, dung dich phan tmg duoc c6 dic dudi ap suat giam.
Chét ran thu duoc bang cach pha lodng véi metanol va acetonitrile duoc loc va
sdy kho dé c6 Hop chét trung gian 444 (59 mg, tho), duoc sir dung ma khong can
tinh ché thém. EI-MS m/z: [M+H] * 896.94.

Piéu ché hop chat trung gian 445

Vao dung dich Hop chét trung gian 204 (78 mg, 0,104 mmol) va Hop chét
trung gian 444 (49 mg, 0,043 mmol) trong N, N-dimethylformamide (2 mL) dugc
thém vao 1-hydroxy-7-azabenzotriazole (HOAt, 0,4 mg, 0,003 mmol) va N,N'-
diisopropylethylamine (0,04 mL, 0,217 mmol) & 0 °C dudi nito. Sau khi khudy &



nhiét d6 phong trong 3 gio, dung dich phan tng duogc c6 dic dudi ap suit giam
dé c6 dugc Hop chat trung gian 445 (50 mg, thd), duoc sir dung ma khong can
tinh ché thém. EI-MS m/z: [M+H]* 2031.53.

Piéu ché hop chit 446

Dung dich hop chét trung gian 445 (50 mg, thd) tetrahydrofuran (1 mL)
va metanol (1 mL) dugc thém dung dich tetramethylammonium hydroxit (10%
trong luong trong nudce, 0,03 mL) va lithium hydroxit monohydrate (8,2 mg, 0,19
mmol) trong nude cat (1 mL) & -45 °C. Sau khi khudy ¢ 0 °C trong 2 gid, hdn
hop phan tmg duoc diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan tng
dugc c6 dac dudi ap suét giam. Du lugng thu dugc duge tinh ché béng HPLC dé
tao ra Hop chat 446 (4,8 mg, 11%). EI-MS m/z: [M+H] * 1751.32.

Vi du 82: Piéu ché hop chat 447
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Piéu ché hop chat 447
Pbi voi dung dich Hop chat 372 (70 mg, 0,04 mmol) va 5-
carboxyfluorescein N-succinimidyl este (21 mg, 0,044 mmol) trong N,N-
dimethylformamide (2 mL) dugc thém triethylamine (0,03 mL, 0,21 mmol) ¢ 0
°C dudi nito. Sau khi khudy & nhiét d6 phong trong 3 gio, dung dich phan tmg
duogc co dac dudi ap suét giam. Du luong thu dugc dugc tinh ché béng HPLC dé

tao ra Hop chit 447 (47 mg).



1H-NMR (400 MHz, DMSO) & 10.15 (s, 2H), 9.50 (s, 1H), 8.89 (s, 1H),
8.46 (s, 1H), 8.30 (s, 1H), 8.27 — 8.22 (m, 1H), 7.94 (d, ] = 15.4 Hz, 2H), 7.83 (d,
J=2.3 Hz, 1H), 7.67 — 7.60 (m, 2H), 7.47 (d, J = 10.8 Hz, 1H), 7.40 — 7.28 (m,
5H), 7.24 (d, J=8.7 Hz, 1H), 6,68 (d, J =2.4 Hz, 1H), 6,58 (s, 1H), 6,55 (d, J =
2,3 Hz, 1H), 6,50 (s, 1H), 5,78 (s, 2H), 5,14 (d, J = 7,0 Hz, 2H), 5,05 (s, 2H), 4,89
(d, I = 10,4 Hz, 3H), 4,52 (d, ] = 15,8 Hz, 6H), 3,97 (d, ] = 9,5 Hz, 1H), 3,69 (s,
3H), 3,56 (d, I = 15,7 Hz, 7H), 2.11 —2.03 (m, 5H), 1.91 (s, 1H), 1.24 (q, ] = 6.8
Hz, SH).

Vi du 83: Piéu ché hop chat 453
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Piéu ché hop chit trung gian 451
Dbi voi dung dich Hop chat trung gian 450 (25,5 mg, 0,03 mmol, Hop
chét trung gian 450 dugc diéu ché bang phuong phap duoc mo ta trong Pon ding



ky bang sang ché ctia Han Quéc s6 10-2023-0099038 va Hop chét trung gian 55
(30 mg, 0,02 mmol) trong N,N-dimethylformamide (1 mL) dugc thém vao 1-
hydroxy-7-azabenzotriazole (HOAt, 0,7 mg, 0,005 mmol) va NN'-
diisopropylethylamine (0,02 mL, 0,12 mmol) & 0 °C dudi nito. Sau khi khudy &
nhiét 46 phong trong 2 gio, dung dich phan tng dugc c6 dic dudi ap suit giam
dé tao ra Hop chét trung gian 451 (36 mg, tho), duoc sir dung ma khéng can tinh
ché thém. EI-MS m/z: [M/2+H]* 759.25.

Piéu ché hop chat trung gian 452

Dung dich Hop chat trung gian 451 (36 mg, tho) trong metanol (0,5 mL)
dugc thém vao lithium hydroxit monohydrate (5,1 mg, 0,12 mmol) trong nudc
cat (0,5 mL) & -50 °C. Sau khi khuay trong 2 gid & 0 °C, hon hop phan tng dugc
diéu chinh dén pH 4-5 bang axit axetic. Dung dich phan tng duoc c6 dic dudi ap
suat giam dé c6 Hop chét trung gian 452 (36 mg, tho), dugc st dung ma khong
can tinh ché thém. EI-MS m/z: [M/2+H] " 746.27.

Piéu ché hop chat 453

Dung dich trung gian 452 (36 mg) trong dichloromethane (1 mL) duogc
thém vao axit trifluoroacetic (0,35 mL) & 0 °C duéi nito. Sau khi khudy & nhiét
d6 phong trong 2 gid dudi nito, dung dich phan tng dugc co dic dudi ap sut
giam. Du luong thu duoc dugce tinh ché biang HPLC dé tao ra Hop chit 453 (25
mg, 63%). EI-MS m/z: [M+H] " 1376.63, [M/2+H] " 689.09.

Vi du 84: Piéu ché cac hop chat 454 dén 500

Cac hop chat tir 454 dén 500, nhu thé hién trong Bang A dudi day, duoc
diéu ché theo cac quy trinh twong tu nhu cac quy trinh dugc néu trong Vi du 83
& trén bang cach str dung cac monome thich hop duge mé ta nhu cac Vi du & trén,

hodc thu dugc tir cdc ngudn thuong mai, trong budc ghép noi va giai bdo vé.

Bang A.
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Vi du 86: Piéu ché Hop chit dbi chirng #1
Hop chat cua Hop chat ddi ching 1 ¢6 cau tric sau va duoc mua tir

ChemScene (#CS-0077291) va su dung.

Vi du 87: Piéu ché Hop chat d6i chirng #2

Hop chét ctia Hop chét dbi chiung #1 ¢6 ciu tric sau va duoc diéu ché
bang phuong phap dugc mé ta trong an pham bang sang ché cua Hoa Ky s6 2021-
0032269 Al.
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Vi du 88: Piéu ché Hop chat ddi chirng #3
Hop chit ctia Hop chit dbi chimg # 3 ¢6 ciu trac sau va 1a duoc diéu ché
bang phuong phap dugc mo ta trong an pham bang sang ché cua Hoa Ky s6 2022-
0267364 Al.
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Thir nghiém cic hop chat

Vi du thue nghiém 1: Panh gia kich hoat STING va lién két STING
truee tiép

Pé danh gia hiéu luc cua cac hop chat cha van STING duoc md ta & day,
cac té bao THPI1-Dual™ (NF-kB-SEAP va IRF-Lucia luciferase reporter
monocytes, InvivoGen) da duogc su dung. Céc té bao bao céo dugc g0 vao
hSTING-WT (R232, #thpd-r232), bién thé HAQ (#thpd-nfis) hoic bién thé H232
(#thpd-h232). Tét ca céc té bao duoc nudi cay ¢ nhiét dd 37 °© C trong 16ng 4p am
v6i 5% CO2 va duy tri trong méi truong RPMI 1640 (Gibco, #12400097) dugc



bd sung 10% FBS bat hoat nhiét va 1 x Pen-Strep (Gibco, #15140122). Bé do
hoat dong IRF3 qua trung gian chit chu van STING, céc té bao (9,0 x 104 té bao
mdi giéng) dugc gieo hat trong mot dia 96 giéng day phang. Ngay hom sau, cac
té bao dugc xtr Iy bang cac hop chat pha loang nbi tiép trong 24 gid. Sau do, 20
uL phan noi nudi cay té bao va 50 uL thude thir QUANTI-Luc™ (InvivoGen,
#rep-glc) duoc tron trong mot tm tring 96 giéng va sau d6, hoat dong cia
luciferase dugc do béng cach su dung dau doc da nhan EnVision Xcite. Dit liéu
duoc phan tich bang phan mém Prism8 (4 thong sd).

Hiéu lyc cua cac hop chat chil van STING duoc danh gia bang cach kich
hoat con dudng Interferon loai I bang cach sir dung xét nghiém bao cao THP-1
IRF3. Mac du cac hoat dong khac nhau gitra cac hop chét cha van STING, nhung
mot nira gia tri nong d6 hiéu qua toi da (EC50) cho tit ca cac hoat hoa IRF3 dudi
1 uM va c6 thé so sanh véi Hop chat d6i chimg #1 hodc #1, nhu thé hién trong
Bang 1 bén dudi. Ngoai ra, cac hop chat cha van STING di kich hoat cac bién
thé STING ctia con ngudi, chang han nhu HAQ va H232, nhu thé hién trong Bang
2. N6i chung, nhiing két qua nay chi ra rang cac hop chat chu van STING kich
thich manh mé& con dudng tin hiéu STING.

Bang 1. Hoat dong STING sir dung té bao hSTING-R232

Hop chit No. [EC50 (nM)
Doi chimg #1 6.8
Pbi ching #2 212.6
174 44.41
214 15.99
221 68.30
230 3.96
239 4.46
262 6.78
270 16.72
272 18.84
274 9.95
277 27.36




281 39.17
285 33.49
291 8.86
299 7.20
302 46.70
307 5.36
309 31.20
313 68.30
316 88.16
320 3.65
328 80.71
330 9.80
332 573.80
337 16.25
344 11.07
347 10.48
357 5041
359 462.70
361 35.81
363 402.50
367 7.67
372 54.63
376 286.90
396 239.80
417 24.65
419 38.09
422 45.00
424 72.00

Bang 2. Hoat dong STING st dung té bao hSTING-HAQ hoac H232

;. + HAQ H232
Hop chatso. b oso M) [EC50 (nM)
Pbi ching #1 (6.8 9.7
Pbi ching #2 212.6 36.6
302 83.50 96.60
422 476.90 119.10
274 14.80 48.30
309 52.00 70.40
424 516.90 116.90




316 399.70 250.60
313 115.40 216.40
281 108.10 96.70

Ngoai ra, dé phan tich hiéu luc lién két truc tiép cta cac hop chat chu van
STING dugc mé ta & day ddi véi STING & ngudi, bo lién két WT STING CUA
NGUOI (Cisbio, #64BDSTGPEG) di duoc sir dung theo hudng dan ciia nha san
xuat. Nguoi ta di x4c nhan rang cac hop chat cha van STING lién két truc tiép
v6i protein STING ctia con ngudi trong dng nghiém va dir liéu két qua tom tit

dugc trinh bay dudi dang EC50 trong Bang 3.

Bang 3. Hiéu lyc lién két

Hop chit s6. [EC50 (nM)
Pbi ching #1 (0.55
Dbi ching #2 0.13
270 0.39
277 0.20
302 0.38
422 0.92
274 0.19
309 0.40
424 1.60
307 0.18
320 0.04
337 0.19
313 0.08
285 0.30
328 0.04
291 0.26
299 0.27
344 0.24
357 0.14
359 0.17
361 0.10
363 0.80




Vi du thuc nghiém 2: Xét nghiém in vitro cim &ng san xuit cytokine

Pé phan tich san xut cytokine do chat chu van STING gay ra, céc té bao
don nhan mau ngoai vi cua nguoi (PBMC, STEMCELL, # 70025.3) va cac dong
té bao ung thu & ngudi (BxPC-3 (ATCC, #CRL-1687) va MDA-MB-468 (DSMZ,
#ACC 738)) dugc nudi cay trong mdi trudng RPMI 1640 (Gibceo, #12400097)
duge bo sung 10% FBS bét hoat nhiét va 1x khang sinh-khang ndm (Gibco,
#15240062). Cac té bao (2,0 x 104 té bao mdi giéng) dugc gieo hat trong mot dia
96 giéng day phang. PBMC duoc kich thich bang céc hop chat chi van STING
duoc mo ta & day (Hop chat 214, 221 va 230) & 1 uM trong 24 gio. Cac té bao
khéi u BxPC-3 va MDA-MB-468 duoc xtr Iy bang cac hop chét chi van STING
duoc mo ta & day (Hop chat 313) trong do pha lodng ndi tiép 5 1an tir 3 uM trong
24 gio, tuong Gmg. Murc dd cytokine trong phan ndi nudi cay dugc do bang bod
dung cu ELISA (h¢ théng R & D, #DY266, #DY9345-05) theo hudng dan cua
nha san xuét.

Tom lai, mdi giéng cua dia 96 giéng dugc pha 100 pL khang thé bat dugc
pha loing trong PBS va 0 qua dém & nhiét d6 phong (RT). Ngay hom sau, moi
giéng dugc rira bang dung dich dém rira (0,05% Tween 20 trong PBS) ba lan bang
may giat ty dong. Cac tAm duogc chin bang 300 puL Chat pha loang thude thtr (1%
BSA trong PBS) trong 1 gio & RT. Budc choc hiit / rira duoc 1ip lai. 100 L mau
hozc chat chudn pha lodng trong Chat pha lodng thudc thir duoc thém vao mdi
giéng va 0 trong 2 gio & RT. Sau khi rira, 100 uL Khang thé Phat hién dugc pha
lodng trude trong Chat pha loang thudc thir dugce thém vao mdi giéng va 1 trong
2 gi0 ¢ RT. Sau khi rtra, 100 pL Streptavidin-HRP pha loang dang lam vi¢c trong
Chat pha loang thudc thtr duge thém vao va u trong diéu kién anh sang dju trong
20 phut, sau d6 hat / rira nhiéu lan. 100 uL dung dich chat nén (hén hop H202
va Tetramethylbenzidine theo ty 1€ 1:1) dugc thém vao va u trong 20 phut & RT
dé tranh tiép xtic truc tiép voi anh sang. Phan ung dugc dung lai bang cach thém
50 pL dung dich dimg (2N H2S04). Mat do quang hoc dugc x4c dinh bang cach
su dung dau doc dia vi md (Thiét bi phan tir VersaMax Microplate Reader). Mat



d6 quang hoc (OD) cua mdi giéng duoc chuin hoa bang cach trir di sé doc & 570
nm tir chi s6 & 450 nm.

Vi STING duoc thé hién trong ca té& bao khoi u va té bao mién dich, céc
hop chat cha van STING d3 gdy ra san xut cytokine thong qua viéc kich hoat
con duong STING trong cac té bao do. Cu thé, as dugc thé hién trong HINH. 1
va 2, cac hop chat cha van STING d3 lam trung gian manh mé viéc san xuét
CXCL-10 cua con nguoi va IFN cta con nguoia, 1a cac cytokine ha luu quan

trong cua con duong STING.

Vi du thue nghiém 3: Xét nghiém in vitro kich hoat té bao mién dich

Pé kiém tra tac dung cua cac hop chét chu van STING duoc mo ta & day
trong viéc kich hoat cac té bao mién dich bam sinh va thich (mg, do té bao dong
chay (FACS) di duoc thyc hién. Céc té bao THP-1 ciia ngudi (Ngan hang dong
té bao Han Qudc, # 40202) va PBMC duoc gieo hat ¢ 1,2 x 105 té bao mdi giéng
trong mot dia 96 giéng day tron trong mdi truong RPMI 1640 (Gibceo,
#12400097) dugc bo sung 10% FBS bat hoat nhiét va 1x khang sinh-Khang nAm
(Gibco, #15240062) va nghi ngoi trong 24 gid & 37 ° C. Céc té bao duoc kich
thich bang cac hop chat chu van STING nhu mo ta; Pé kich thich THP-1, cac té
bao dugc xir Iy bang hop chat chi van STING (Hop chat 313) trong qué trinh
pha lodng ndi tiép 5 1an tir 1 pM trong 48 gid. Su cam Ung cla cac dau hiéu kich
hoat bé mit té bao, CD86 (phan tir dong kich thich) va HLA-DR (MHC-16p II),
duoc do bang phép do té bao dong chay. Pdi voi PBMC, cac té bao duoc kich
thich bang cac hop chat chu van STING, Hop chat 274 va 277 ¢ 100 nM trong
48 gio hodc Hop chat 344 va 361 6 3 pM trong 24 gio, tuong (mg. Dé phan tich
té bao dong chay, cac té bao dugc kich thich duge ly tim & 300g trong 5 phut &
4 ° C, va sau do treo lai trong dung dich dém FACS (2% FBS, 2 mM EDTA trong
PBS). Sau khi nhuém té bao bang thudc chen Fc & ngudi (BD Biosciences, #
564220) trong dung dich dém FACS trong 10 phiit & 4 ° C. Sau d0, céc té bao
dugc nhudm bang cac khang thé lién hop huynh quang chdng lai CDS8, CD3,



CD56 va CD69 dé kich hoat té bao CD8 T va NK va chéng lai CD86 va MHC-II
dé kich hoat té bao thp-1 trong 40 phut & 4 ° C. Sau khi rira ba 1an bang dung
dich dém FACS, céc té bao duoc treo lai trong dung dich dém FACS va duoc
phan tich bang FACSlyric (BD bioscience). Dit liéu dugc phéan tich bang phan

mém Flowjo 9.0 (BD bioscience).

Bang 4. Khang thé duoc st dung trong FACS

Muc tiéu Clone Huynh quang ln)ilutio Nha san xuét | Méo

PiaCD3  |SK7 PE-Cy7 1:50 gﬂﬁioc Blg-)" 557851
CDS SK1 ﬁ‘lexaﬂuorm 1:50 gﬂﬁi@c BIS’C 560176
CD56 NCAM-1 |PE 1:50 gﬂﬁi@c B}I‘fc 562432
CD69 FN50 BV421 1:50 gﬂﬁioc Blg-)" 562884
CD86 %/315_11)(\/[}1 APC 1:50 gﬂﬁioc Blg-)" 555660
HLA-DR  |Lép46-6 |FITC 1:50 gﬂﬁi@c BII‘)‘-’C 555811

Khi dai thuc bao va bach cau don nhan thé hién ham lugng protein STING
cao, dong té bao don nhan THP-1 ¢ ngudi ciing cho thiy thé hién STING cao.
Nhu thé hién trong HINH. 3A va 3B, khi THP-1 duoc xtr 1y bang cac hop chat
cht van STING, phan tir ddng kich thich CD86 va phan tdt MHC 16p II HLA-DR
da duoc diéu chinh tang trén bé mit té bao theo cach phu thudc vao liéu luong.
Nhiing diéu nay cho thiy rang cac hop chat chu van STING kich hoat cac té bao
dong tay, chang han nhu dai thuc bao va té bao dudi gai, va c6 thé ting cudng
thé hién khang nguyén khéi u cia chiing thong qua viéc diéu chinh ting bo may
trinh bay khang nguyén.

Sau khi xir Iy PBMC & ngudi bang cac hop chat chu van STING, n6 da
duoc phan tich sy kich hoat ciia té bao T CD8 + va té bao NK bang cach do CD69,



mot ddu hiéu kich hoat, trén bé mit té bao cua chung bang phép do té bao dong
chay. Cac hop chit chu van STING ting cuong déng ké thé hién CD69 trén ca té
bao CD8 + T va NK (HiNH 4A va 4B), va su md rdng cua cac té bao duoc kich
hoat d6 (HINH 5A va 5B).

Do d6, két qua cho thiy rang cac hop chat chii van STING gy ra hiéu qua

cac phan ung té bao mién dich bam sinh va thich ung.

Vi du thyc nghiém 4: Panh gia dwgec dong hoc

Pé danh gia in vivo cac hop chit cha van STING duoc md ta ¢ day ¢ chudt
Balb/c ngdy tho, liéu duy nhat cua cac hop chat chii van STING duoc tiém tinh
mach véi liéu 1,5 mg/kg vao chudt Balb/c cai (Orientbio, Han Quéc) lic 6-8 tuan
tudi. Duogc dong hoc da duoc nghién ctru sau khi tiém cac hop chat chu van
STING vao chudt Balb/c. Cac miu huyét twong duoc 13y tai cac thoi diém khac
nhau va bao quan dong lanh dé phan tich. Nong do huyét tuong cua cac hop chat
cht van STING tai cac thoi diém dugc chi dinh duge do bang phuong phap phan
tich LC-MS / MS.

Tom lai, 250 uLL dung dich acetonitrile (ACN) dugc thém vao ca 50 uL
mau va 50 pL huyét twong c6 chira 10 nM Dextromethorphan (tiéu chuin bén
trong), va cac dung dich duoc tron manh bang may tron xoay trong 5 phut. Céc
mau sau d6 duoc quay xudng & téc d6 14.000 vong / phut, 4 ° C trong 5 phat. 100
uL phan trén dugc két hop véi 100 pL pha di dong A (0,1% axit formic trong
nudce voi 5% ACN) va tron k§. Cac mau duge do cho cac hop chat chi van STING
bang cach sir dung LC-MS / MS (Nexera LC40 (SHIMADZU) va QTRAP4500
(SCIEX)).

Ho so PK ctia Hop chat 221,277, 281, 274, B6i chung #1 va #1 dugc tom
tit trong Bang 5 dén 10. Biéu dién dd hoa cua PK huyét twong dugc thé hién trong
HINH. 6A dén 6D. So véi Béi chimg #1 va 2, cac hop chat chii van STING cho

théy ho so duoc dong hoc 6n dinh dang ké & chudt.



Bang 5. Hop chat 221

Chudt (Balb/c)Il\’/S énoﬁ ’/ i‘i 3
AUClast

(ug*h/mL) 6.67 £(0.22
AUCoo

ug*h/mkL) 6.80 H(0.23
AUCo, dinh

muc (kg*h/L) 4.53 =*[0.15
CL (L/h/kg) 10.22 £[0.01
VSS (L/kg) 0.26 [£/0.01
Cmax (ug/mL)[8.06  +/0.45
Cmax, dinh

murc (kg/L) 5.37  [£0.30
CO (ug/mL) 9.79 £/0.43
t1/2(h) 1.06 [£/0.04
F (%) (100)

Bang 6. Hop chat 277

Chuét (Balb/c) IIVS ;noi ’/ fi 3
AUClast

(ug*h/mL) 10.5 [£0.49
AUCoo

ug*h/mL) 11.1  H[0.37
AUCo0, dinh

muc (kg*h/L) [7.37 H0.25
CL (L/h/kg) 10.14 H=[0.00
VSS (L/kg) 0.27 [£0.03
Cmax (ug/mL)|6.06 H|0.36
Cmax, dinh

murc (kg/L) 4.04 £|0.24
CO (ug/mL) 16.53 H[0.32
t1/2(h) 1.38  10.19
F (%) (100)

Bang 7. Hop chit 281

Chuot (Balb/c)1,5 mg / kg




IV don,n=3
AUClast
(ug*h/mL) 14.8 [[1.35
AUCoo
ug*h/mL) 14.8 H[1.34
AUCo0,  dinh
muc (kg*h/L) [9.89 £0.90
CL (L/h/kg) 10.10 £0.01
VSS (L’kg)  10.32  £0.03
Cmax (ug/mL)6.16 =£(0.42
Cmax, dinh|
muc (kg/L) 4.11  =[0.28
CO (ug/mL) 16.50 H(0.49
t1/2(h) 2.80 H0.27
F (%) (100)

Bang 8. Hop chat 274

Chugt (Balb/c)ll\’ls ;noi ,/ fi 3
AUClast

(ug*h/mL)  |56.9 [{4.12
AUCoo

ng*h/mL) 57.1  E3.90
AUCw, dinh

mirc (kg*h/L) [38.1 1+[2.60
CL (L/Vkg) [0.03  [+0.00
VSS (L/kg)  [0.17  [[0.01
Cmax (ug/mL)[9.65 H(0.61
Cmax, dinh|

mic (kg/L)  [6.44  1£)0.41
CO (ug/mL) |10.0 |[+[0.64
t1/2(h) 426 1£(0.74
F (%) (100)

Bang 9. Déi chimg #1

Chuét (Balb/c) Ilvs ;ngi ,/ fi 3
AUClast

(ug*h/mL)  |0.98 [[0.10




AUCoo

ug*h/mL) 0.99 H0.10
AUCo0, dinh

muc (kg*h/L) 10.66 £0.07
CL (L/h/kg) |1.53 H[0.16
VSS (L/kg)  10.70 [ £[0.15
Cmax (ug/mL) [2.91 £(0.45
Cmax, dinh

muc (kg/L) 1.94 H=(0.30
CO (ug/mL) |4.63 H|0.86
t1/2(h) 091 [£0.04
F (%) (100)

Bang 10. Bdi chimg #2
Chuét (Balb/c) Ilvs ;noi ,/ fi 3
AUClast

(ug*h/mL) 0.07 [£/0.01
AUCoo

ug*h/mL) 0.08 £/0.01
AUCo0,  dinh

muc (kg*h/L) (0.05 [£/0.01
CL (L/h/kg) [19.7 [£2.59
VSS (L/kg)  |5.10 [ £[1.01
Cmax (ug/mL)|0.24  H=(0.03
Cmax, dinh

muc (kg/L) 0.16 £0.02
CO (ug/mL) 10.38 [0.05
t1/2(h) 0.20 £/0.03
F (%) (100)

Vi du thue nghiém 5: Panh gia in vitro vé ddc tinh té bao binh thuwong
PBMC ciing duoc mua tir STEMCELL™ (#700025.2). Cac té bao (8,0 x
104 té bao mdi giéng) dugc gieo trong mot dia 96 giéng day phang trong moi
truong RPMI 1640 (Gibco, #12400097) vai 10% FBS bat hoat nhiét va 1 x khang
sinh-khang nam (Gibco, #15240062) va nghi ngoi trong 24 gio & 37 © C. Cac té



bao duge xur Iy bang cac hop chit chii van STING duoc mé ta & day (Hop chat
277,302, 422, 274, 309, 424, 316, 313, 281, Ddi chimg #1 va #1) trong mot pha
lodng nbi tiép. Sau 72 gio, kha ning ton tai cua té bao duoc do bang cach st dung
Xét nghiém kha ning séng cua té bao phat quang CellTiter-Glo (Promega,
#G7573) theo huéng dan cia nha san xuat. Tin hiéu duoc phat hién bang cach st
dung dau doc da nhin EnVision Xcite va dit liéu dugc phan tich bang phan mém
GraphPad Prism 8.

Pé xac minh tac dung ctia cac hop chat chu van STING dbi v6i doc tinh
té bao binh thuong, PBMC dugc xir Iy bang cac hop chat chii van STING trong
3 ngay va do ty 1& phan tram chét t& bao. Nhu duoc thé hién trong cac gia tri nong
d6 doc té bao 50% (CC50) trong Bang 11, so véi D6i ching #1 va #1, tat ca cac
hop chit chi van STING déu c¢6 gid tri CC50 cao hon, ngu y doc tinh té bao thép

hon trong cac té bao mién dich binh thuong.

Bang 11. Pc tinh té bao trong dng nghiém trong PBMC

Hop chit s6. |[CC50 (nM)
Dbi ching #1 [3.34
Doi chimg #2 16.28
277 32.11
302 59.21
422 207.3
274 16.02
309 4431
424 147.2
316 206.9
313 98.03
281 126.6

Céc té bao gbc tao mau CD34 + (HSC) dugc mua tir STEMCELL™ (#
70002.3). Cac té bao (2 x 104 té bao mdi giéng) dugc nudi cay trong moi trudng
StemSpan™ SFEM II duoc bo sung StemSpan™ CD34 + B sung mé rong (#
02691) trong dia 6 giéng & 37 ° C trong 7 ngdy. Vao ngay thir 3 hodc 4, mot khoi



lwong méi trudng hoan chinh twoi bang nhau duge thém vao nudi cy té bao. Vao
ngay tht 7, cac té bao (4 x 104 té bao mdi giéng) dugc gieo trong mot dia trang
96 giéng va nghi ngoi trong 24 gid trong diéu kién tuwong tu.

Pé xac minh tac dung ctia cac hop chat chu van STING dugce mé ta & day
trong doc tinh té bao binh thuong, HSC dugc xtr Iy bang cac hop chat cha van
STING duoc mé ta & day (Hop chat 277, 302, 422, 424, 313, 363, 396 va Ddi
chung #1) trong pha lodng ndi tiép. Sau 72 gid, kha nang ton tai ciia té bao dugc
do bang cach sir dung Xét nghiém kha niang song cua té bao phat quang CellTiter-
Glo (Promega, # G7573) theo hudng din ctia nha san xuat. Tin hiéu duogc phat
hién béng cach sir dung dau doc da nhdn EnVision Xcite va dit liéu duoc phan
tich bang phan mém GraphPad Prism 8. Nhu duoc thé hién trong gia trj nong do
doc té bao 50% (CC50) trong Bang 12, so voi Hop chat Ddi ching #1, tat ca cac
hop chét chii van STING déu c6 gia tri CC50 cao hon, ngu ¥ doc tinh té bao thap
hon & HSC.

Bang 12. Pc tinh té bao trong dng nghiém trong CD34 + HSC

Hop chat sb. |CC50 (nM)
Hop chat Doi

ching #1 2.10

277 13.50

302 21.50

422 32.10

424 30.60

313 44.50

363 86.10

396 156.10

Vi du thuc nghiém 6: Hiéu qua in vivo trong cic mé hinh chudt dong
gen

Chudt cai Balb/c (KOTECH, Han Quéc) 6 tuan tudi, duoc st dung cho tat
ca cac nghién ctru duoc hoan thanh dudi su chap thuin caa Uy ban Chiam soc va

Str dung Bong vat Thé ché (IACUC) cua Khoa hoc Legochembio. Céc té bao



CT26 hoac EMT6 (American Type Culture Collection (ATCC), #CRL-2638,
#CRL-2755) duoc duy tri trong moi truong RPMI 1640 (Gibco, #12400097)
duge bod sung 10% FBS bat hoat nhiét va 1 x khang sinh-khang nam (Gibco,
#15240062) & 37 ° C v6i 5% CO2. Cac té bao 4m tinh véi mycoplasma duoc st
dung cho tat ca cac thi nghiém va xét nghiém mycoplasma dugc thuc hién thuong
xuyén bang cach str dung B6 phat hién PCR mycoplasma e-Myco™ VALID (cong
nghé sinh hoc iNtRON, #15239). Té bao CT26 (2x105 té bao/chudt) hoic té bao
EMT6 (5%105 té bao/chudt) trong PBS duoc cdy dudi da vao suon phai da cao.
Thé tich khdi u va trong lugng co thé dugc do 3 dén 4 ngay mot 1an va thé tich
tomor duoc tinh theo cong thirc 0,5 x (chiéu dai) x (chiéu rong)>

Cu thé, dé xac dinh hiéu qua in vivo cua cac hop chat chi van STING
(Hop chat 214 va 221) trong md hinh chudt dong gen CT26, khi thé tich khdi u
dat 70 mm3, mdi hop chit dugc tiém tinh mach véi lidu 1,5 mg/kg mdi 3 hoic 4
ngay mot 1an (tong cong ba 1an). Pé xac dinh hiéu qua in vivo cta hop chat chi
van STING (Hop chét 274) trong mé hinh chudt ddng gen CT26, khi thé tich khéi
u 55 mm?, hop chat dugc tiém tinh mach mot 1an mdi tuan trong 3 tuan ngoai trur
liéu duy nhat 1 mg / kg. Pé so sanh hiéu qua in vivo ctia cic hop chat chil van
STING (Hop chat 274 va 281) trong mé hinh chudt ddng gen CT26 véi Hop chét
dbi chimg #1, khi thé tich khdi u 55 mm?, mdi hop chat dugc tiém tinh mach 0,5
mg/kg mdi tudn mot 1an trong ba tudn. Pé so sanh hiéu qua in vivo ctia cac hop
chét chii van STING (Hop chét 274, 313, 344 va 396) trong md hinh chudt déng
gen CT26 voi Hop chat doi chimg # 3, khi thé tich khéi u 80 mm?®, mdi hop chat
dugc tiém tinh mach 0,3 mg/kg mdi tudn mot 1an trong 3 tuan. Pé so sanh hiéu
qua in vivo ctia cac hop chat chu van STING (Hop chat 274 va 313) trong md
hinh chudt dong gen EMT6 v&i Hop chat di chtmg #1 va #2, khi thé tich khdi u
100 mm?, mdi hop chit duoc tiém tinh mach 0,125 mg/kg mdi tudn mot 1an trong
ba tuan. Dé xac dinh hiéu qua in vivo ctia hop chat chil van STING (Hop chat
313) trong mé hinh chudt ddng gen EMT6, khi thé tich khéi u 100 mm?, hop chét

dugc ti€m tinh mach & liéu chi dinh mo6i1 tuan mat lan trong 3 tuan ngoai trur licu



0,05 mg/kg hai 1an mot tudn.

Mot hé thong ddng gen da duoc sir dung dé danh gia kha ning cta cac hop
chat chu van STING gay ra phan ing mién dich va thiic diy phan tmg mién dich
chdng khdi u. Trong ca hai m6 hinh ddng gen CT26 va EMT6, céac hop chét chi
van STING kiém soat dang ké sy phat trién ctia khdi u ¢ cac lidu khac nhau
(HINH 7 dén 12).

Pic biét, Hop chat 274 di loai bo hoan toan cac khdi u trong nhom 0,5
mg/kg (2 trong s6 5 con chudt) va trong nhom liéu don 1mg/kg (2 trong s 5 con
chudt) trong moé hinh CT26 (HINH 8). Hop chét 313 ciing loai bo cac khdi u &
tat ca cac nhom (1 trén 5 cho 0,05 mg / kg, 2 trong s 5 cho 0,1 mg / kg, 5 trong
s6 5 cho ca 0,3 va 0,6 mg / kg) trong md hinh EMT6 (HINH 12).

Phu hop vai1 hi€u qua in vitro, cac hop chit chii van STING dugc mo ta &
day cho thay hiéu qua in vivo vuot troi trong cac mé hinh chudt dong gen khac
nhau.

Két hop v6i nhau, cac hop chit chu van STING dugc md ta & day co ciu

hinh canh tranh manh mé vé hoat tinh chéng khéi u cao, nhung ddc tinh thap.

Tai li€éu tham khao

Tat ca cac 4n pham va bang sang ché duoc dé cap & day duoc két hop toan
bd bang cach tham chiéu nhu thé mdi 4n phim hodc bang sang ché riéng 1¢ duoc
chi ra cy thé va riéng 1 dé duoc két hop bang cach tham chiéu. Trong trudng hop
c6 xung dot, tng dung hién tai, bao gdm bat ky dinh nghia nao ¢ day, s& duoc

kiém soat.

Cac twong duong

Trong khi cac hién than cu thé cia tiét 16 da duoc thao luan, dic diém ky
thuat trén mang tinh minh hoa va khong han ché. Nhiéu bién thé cta boc 19 & trd
nén rd rang doi voi nhitng ngudi c6 ki nang trong linh vuc nay khi xem xét thong

s6 k¥ thuat ndy va cac diém dudi day. Pham vi day du cua viée tiét 10 phai dugc



xac dinh bang cach tham khao cac diém bdi thudng, cing véi pham vi tuong

duong day du cua ching va dic diém ki thuat, cung voi cac bién thé do.



YEU CAU BAO HO

1. Mot hop chit duoc biéu thi b.':fmg cong thirc cAu trac (I), hodac mot loai mudi

c6 thé chap nhan dugc vé mat dugc pham cua ching:

R1
') Y
1
RaO\Q’O =
|
RO HRte (RZ‘\ 0 T
k R2 RSO

P (161),

Trong do:

T 1a mot phan bao gdm chit chii van Stimulator of Interferon Genes (STING),

p bang 1 hoic 2,

mdi trudng hop cua R! duge CH?OR!! doc 1ap hoic COOR'?,

moi trudng hop cua R'%, R'™®, R'® va R!! 1a H ddc 1ap hodc mot nhom bao vé
hydroxyl,

mdi ca thé R'2 1a H doc 1ap hodc mot nhom bao vé carboxyl,

moi trudng hop cua R? va R? 1a H hoic alkyl doc 1ap, hoic R? va R? cung véi
mot nguyén tir cacbon ma chung dugc gin vao tao thanh mot cycloalkyl,

moi trudong hop cua R* dugce chon doc 1ap tir halogen, alkyl, CN va NO?,

MBOi truong hop cua k bang 0, 1, 2 hoic 3 doc lap,

mdi ¢4 thé Y duoc chon doc lap tir H, -C(O)NHL'U, - C(O)NR'(L"U), -
C(O)N(L"U), va C(O)OH,

mdi trudng hop cua L 1a mot lién két dau tién,

moi truong hop U duoc chon doc 1ap tir H, alkyl, amino, azido, acetylenyl,
alkylamino, heterocyclyl, alkoxy, -COOH, -P(O)(OH),, -OH, -DBCO va mdt

saccharide, va



mdi truong hop R' duge chon loc doc lap tur alkyl, cycloalkyl, alkoxy,

alkylthio, mono- hodc di-alkylamino, heteroaryl va aryl.

2. Hop chét cua diém 1, trong d6 hop chét cua cong thire (I) 1a mot hop chit caa
cong thuc (Ia):

R1

O
1
O

R1bO R1C

3. Hop chat cua diém 1 hodc 2, trong d6 p 1 1 va T 1a mot phan dugc biéu thi
bang mot trong cac cong thirc cau tric sau:

0O

N

N 0

T A0
O (Ila) va

OMe

OMe

(\N
N

(IIb),

trong d6 *" 1a didm két néi v6i manh -C(O)O(CR2RY)- ciia hop chét duge bidu thi

bang cong thirc cau trac ().



4, Hop chit cua diém 1 hodc 2, trong do, T 1a mot phﬁn duoc biéu thi béng Cong
thure (Ilc):

W1
Wi, _<:§Mﬂm
>_< Q
N« N
YT NG
o
A
B (llc),
Trong do:

T dugce ghép vGi doan -C(O)OCR?R?3- cua cong thire (I) thong qua W!, W2,
A, B hoac L2,

M 1a N, C (X*R?) hodc C (X°L'L?-),

Q 13 -X°R? hodc -X°L!L>2-,

mdi trudng hop W' va W2 duge chon loc doc 1ap tir alkyl, amino, amido, axit
cacboxylic, este va hydrazido, vi du: -C(O)NH-alkyl-N(alkyl)- hoac -C(O)NH-
N(alkyl)-;

n vam bang 0, 1, 2 hodc 3 doc lap,

Z duogc chon tir alkylene, alkenylene va alkynylene,

A va B déu la aryl hoac heteroaryl doc 1ap,

X# va X® duoc chon doc 1ap tir CH, NH, O va S,

Ra dugc chon tr H, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene)carboxylic axit, -(alkylene)guanidino, -
(alkylene)NHC(O)CH,guanidino, -(alkylene)O(alkylene)guanidino va -
O(alkylene)guanidino,



L' dugc chon loc tr alkylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene va heteroarylene,

L2 1a mot lién két, hodc mot phan lién két duoc ghép véi L! va bao gdm mot
nguyén tir nito duoc ghép véi manh -C(O)O(CR2R?)- cua hop chit dugc biéu thi

bang cong thuc cau trac (I).

5. Hop chét cua diém 4, trong d6 X* 13 O.

6. Hop chit cua diém 4 hoic 53, trong d6 R* 1a Pugc chon tur alkyl ¢o6 tur 1 dén 6
nguyén tur cacbon, heterocyclylalkyl, cycloalkylalkyl, -(alkylene) axit carboxylic va

-(alkylene)guanidino.
7. Hop chat cua bat ky mot trong cac diém 4-6, trong d6 L? 1a dugc chon tir mot
i’ NH
“\ NH HN ” o
N\
.. X */N_/<NH *>:NH *—(alkylene)N_ */N—(alkylene)-NH NH
trai  phiéu, 2, , H, ,
/* . **\ O N_**
HN™ N / N—(alkylene)—(heterocyclyl) g
(alkylene)—NH *7 *7UN
2 9 2
**\ NH /**
*/N—(alkylene)—(heterocyclylene)—< *—(arylene)N Vs
NH, =~ *—(heterocyclylene)—NH
2 2 M
*—(heteroarylene)—N/
/**
*—(heteroarylene)—(alkylene)—NH *—(heterocyclenylalkylene)—N
*x \ CO,H
9 2 2
O
. (alkylene)—NH
* Ikyl N/ )KI\E >:NH *—(heteroarylene)—N/**
(a y ene) N , *% 7 H2N , H , V{;I



*heterocyclylene**, va trong d6 * 1a diém két n6i voi L! va ** 1a diém két noi vai

manh -C(O)O(CR2R?)- ctia hop chat duoc biéu thi bang cong thire cau trac (I).

8. Hop chét cua diém 3, trong d6 T duoc biéu thi bang cong thic ciu tric (Ila).

0. Hop chét cua diém 8, trong d6 hop chat 1a 0

10.  Hop chét ciia diém 3, trong d6 T duoc biéu thi biang cong thic cau trac (IIb).

11.  Hop chét cua diém 10, trong d6 hop chat 1a

H

0. N\/\O/\/O\/\N/ OMe
I
HO,Co_ 0.0 o ’ OMe
HO™ ™ "oH N s
OH o

>
OE/NJ

12.  Hop chét cta bat ky mot trong cac diém 4-6, trong d6 T duoc ghép ndi voi -
C(O)OCR?R3- manh ctia hop chit dugc biéu thi biang cong thirc cau trac (I) qua W2,

va T 12 mot phan dugc dai dién bdi cong thie (Ilcl):



WH, R?
L Xa \>
— I
N N (W )m1
NH
© HN @)
A
B (Ilc1),

trong d6 " 1a diém két néi v6i manh -C(O)O(CR2R?)- ciia hop chit dugc biéu thi

bang cong thuc cau trac (I).

13.  Hop chat cia bat ky mot trong cac diém 4-6, trong d6 T duoc ghép nbi véi
manh -C(0O)O(CR?R?)- ctia hop chat dugc biéu thi bang cong thirc cau trac (I) thong
qua B, va T 13 mot phan dugc biéu thi bang cong thirc (Ilc2):

WhHasZ R? 2
(W
/_M )&a\Q( )m
N N
S
@) NH
HN @)
A
B\/\N/'?_LL
|

(11c2),

trong 46 "1 1a diém két ndi véi manh -C(O)O(CR?R?)- ctia hop chat duoc biéu thi

bang cong thuc cau trac (I).

14.  Hop chat cua bat ky mot trong cac diém 4-6, trong d6 T duoc ghép ndi voéi
manh -C(0)O(CR2R?)- ctia hop chat duoc biéu thi bang cong thirc cau trac (I) thong
qua L? va T 1a mot phan dugc biéu thi bang cong thuc (Ilc3):



L2
WhnZ LT 2
(W
</_M )l(bQ( )m
N N
YT
O« _NH M
HN O
A
B (I1c3),

trong d6 ™ 1a diém két ndi véi manh -C(O)O(CR2R?) - ctia hop chit dugc biéu thi
bang cong thuc cau trac (I).

15.  Hop chat cia bat ky mot trong cac diém 4-6, trong d6 T duoc ghép ndi voéi
manh -C(0)O(CR?R?)- ctia hop chat duoc biéu thi bang cong thirc cau trac (I) thong

qua L2, va T 1a mot phan duoc biéu thi bang cong thic (1lc4):

L2
L1
I
_ Q \
N~ N
YN
OxNH T
HN O

A
(Ilc4),
trong 46 "1 1a diém két ndi véi manh -C(O)O(CR?R?)- ctia hop chat duoc biéu thi

bang cong thirc cau trac ().



16. Hop chit cua bat ky mdt trong diém 14 hodc 15, trong d6 L? 1a duoc chon tur

*%

| NH
**\ NH HN N .
[ N NH
A ;. e */N_< *>:NH *—(alkylene)N_ ,N—(alkylene)—NH 2
mot trdi phiéu, NH ’ H, |
NH,
/* *% O o
*% \
o f _N—(alkylene)-(heterocyclyl) Y
(alkylene)—NH . 8
> , ’
**\ NH N
/N—(alkylene)—(heterocyclylene)—< *—(arylene)N/ n

/
NH, *—(heterocyclylene)—NH
9

5 b

*—(heteroarylene)—N/
*%

/
*—(heteroarylene)—(aIkerne)—NH** *—(heterocyclenylalkylene)—N\

CO,H
9 9 9
0]
. (alkylene)—NH
*—(alkyl N/** )J\N/H J=NH *—(heteroarylene)_N/**
(alkylene) N s H,oN N vi

9 9 9
*heterocyclylene**, va trong do * 1a diém ket noi vai L va ** 13 diém két noi vai

manh -C(O)O(CR2R?)- ctia hop chat duoc biéu thi bang cong thire cau trac (I).

17. Hop chét ctia diém 14 hodc 15, trong d6 L? 123 mot trinh lién két thur hai Bao
goém *OC(O)NR>-L*-NR®, *OC(O)-L*-NR6, hodc *OC(O)NR>-L*-
(heterocyclylene), trong do:
heterocyclylene bao gdm mot nguyén tir nito dugc két ndi véi doan -
C(0O)O(CRZR?) - ctia hop chit dugc biéu thi bang cong thire cu trac (1), va trong d6
# 1a diém két ndi véi L,
moi trudong hop cua L* 13 alkylene hoic arylalkylene doc 1ap, va

mdi c4 thé ctia RS duge chon doc lap tir H, alkyl va dialkylaminoalkyl, va



mdi truong hop cua R dugc chon loc doc 1ap tr H, alkyl va

dialkylaminoalky]l.
Q |
, » s NN
18. Hop chat cua diém 17, trong d6 L? duwoc chon tur | ,
Q ** o) IL
O )J\ N | Nkx
| #0~ "N %(\/N\**
s N, ) wo oo

, , va
trong d6 ** cho biét diém két ndi v6i doan -C(O)O(CR2R?)- cua hop chit

duoc biéu thi bang cong thuc cau trac (I).

|
. 2 #0~ NN
19. Hop chat cua diém 18, trong d6 L? duoc chon tur |

Nokx

|
0 N
R Y el
#0 S | va #0~ S0



. , #O)J\N/\/N\** #0 N/\C\l)
20. Hop chat cua diém 19, trong d6 L? 1a | hodc | .

21.  Hop chat cia diém 1, trong d6 p bang 1 va T 1a médt phan dugc biéu thi boi

cong thuc (IlcS):
T
L2
WhHaZ L 2
TN I Q(W )
N« _N
YOTE NN
O<NH Y
HN O
A
B (Ilc5)
Trong do:

T dugc ghép véi manh -C(O)O(CRZR?) - ciia hop chit duogc biéu thi boi Cong
thire cau trac (I) thong qua L2,

moi truong hop W' va W2 duoc chon doc 1ap tir alkyl, amino, amido, axit
carboxylic, este va hydrazido,

n va m bang 0, 1, 2 hodc 3 doc lap,

Z duogc chon tur alkylene, alkenylene va alkynylene,

AvaBdéula aryl hoac heteroaryl doc lap,

X2 va X® duoc chon doc 1ap tir CHy, NH, O va S,

Ra dugc chon tor H, alkyl, alkenyl, alkynyl, heteroalkyl cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene) axit carboxylic, -(alkylene)guanidino, - (alkylene)
NHC(O)CH,guanidino, -(alkylene)O(alkylene)guanidino va -
O(alkylene)guanidino,



L' duwoc chon loc tir alkylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene va heteroarylene,

L2 1a mot lién két, mot phan lién két duoc ghép v6i L' va bao gdm mot nguyén
tir nito két hop voi manh -C(O)O(CR2R?)- cua hop chit duoc biéu thi bang cong

thie cdu trac (I), hodc chat lién két thtr hai,

trong d6 14 diém két ndi véi manh -C(O)O(CRZR?)- ciia hop chét duoc

biéu thi bang cong thirc ciu trac (I).

22.  Hop chét caa diém 21, trong d6 L? 1a mot trinh lién két thir hai Bao gom
*OC(O)NR>-L*-NRS, *OC(0)-L4-NR6, hodc *OC(O)NR>-L*-(heterocyclylene),
trong do:

heterocyclylene bao gdm mot nguyén tir nito dugc két nbi véi doan -
C(0O)O(CR2R3)- ctia hop chit dugc biéu thi bang cong thirc cdu trac (I), va trong d6
# 1a diém ket noi véi L,

moi trudng hop cua L* 13 alkylene hoic arylalkylene doc lap,

mdi ca thé cuia R® duge chon doc 1ap tir H, alkyl va dialkylaminoalkyl, va

mdi truong hop cua R® duoc chon loc doc lap tr H, alkyl va

dialkylaminoalkyl.

23.  Hop chat cia diém 1 hoic 2, trong d6 p bang 2 va T 1a mot phan dugc biéu

thi bd1 mot trong cac cong thure cau truc sau:

N
HS_ /i F N—
P—Q 0 N\e/\\( ;
. O N
Lo~ P
\ /N7 O O—p_
)\(\ P~SH

N 0 (11d) va



H N
HS. =N N\«O\/\\
SN b
£, L L<j N=~
=N IH /(5 F
o) )\\/g\N 0 O—pP—gH
\ »\N Na o
N—” O H
o (1le),

x s .2 LA .
trong d6 moi la ™ mot diém két noi voi cac manh -C(O)O(CR?R?)- cua hop

chét dugc biéu thi bang cong thire cau trac (1),

hodc T 1a mot phan dugc biéu thi bang cong thirc cau trac (IIf), trong 46 T
duoc ghép véi mdi doan -C(O)OCR?R3- cua cong thire (I) mot cach ddc 1ap thong
qua hai trong s6 W', W2, A, B hoic L%

VV1
( )n}’ \\M / \((WZ)m
>_< Q
DA
O N o
A
B (1),
Trong do:

M 1a N, C (X*R?) hodc C (X°L'L?-),

Q la -X*R* hodc -XbL'L?-,

mdi truong hop W' va W? duoc chon doc 1ap tir alkyl, amino, amido, axit
carboxylic, este va hydrazido,

n va mbang 0, 1, 2 hoic 3 doc lap,

Z duogc chon tir alkylene, alkenylene va alkynylene,

A va B déu 1a heteroaryl 5 nguyén ttr doc 1ap,



X# va X® duoc chon doc 1ap tir CHy, NH, O va S,

mdi trudng hop R* dugc chon doc 1ap tr H, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl,
heteroaralkyl, heterocyclylalkyl, cycloalkylalkyl, -(alkylene) axit carboxylic, -
(alkylene)guanidino, -(alkylene)NHC(O)CH,guanidino, -
(alkylene)O(alkylene)guanidino va -O (alkylene)guanidino,

moi truong hop cia L' duge chon loc ddc 1ap tir alkylene, heteroalkylene,
alkenylene, alkynylene, cycloalkylene, heterocyclylene, arylene va heteroarylene,

mdi truong hop ciia L2 duoc chon ddc 1ap tir mot lién két, mot phan lién két
duoc ghép vé6i L1 twong tng va bao gdm mot nguyén tir nito dugce ghép véi manh -
C(0)O(CR?R?)- tuong tmg ctia hop chit dugc biéu thi bang cong thirc cau trac (1),

hogc mot lién két thir hai.
24.  Hop chat ctia diém 23, trong d6 T 1a mot phan cua cong thire (11d).
25.  Hop chat ciia diém 23, trong d6 T 1a mot phan cua cong thire (Ile).

26. Hop chit cia diém 25, trong d6 hop chat Ia

N
~"oMe
HOZCU

Hs, O
P
P~ N
o 98 N
\ )L)\%\N’Q\ §/N
N0 ” Nﬂ O\P/o F
Z
oH 4"sH
HO. WOH

27.  Hop chat ctia diém 23, trong d6 T 1a mot phan cua cong thire (1If).



28.  Hop chit cta diém 23, trong d6 T dugc ghép véi mdi manh -C(O)O(CRR?)
- théng qua W' va W2, va T 1a mot phan duoc biéu thi bang cong thuc (1If1):

| NV V.V
1 — . |
1 L a \

NYN\/Z N\f
O-_ _NH
ﬁ/ HN_ _O

A
B (1If1),

trong d6 moi la ™" mot diém két noi v6i cac manh -C(O)O(CR?R?)- cua hgp chat

duoc biéu thi bang cong thuc cau trac (I).

29.  Hop chét cua diém 23, trong d6 T dugc ghép véi mdi manh -C(O)O(CR2R?)-
thong qua A va B, va T 1a mot phan duoc biéu thi bang cong thic (1If2):

W1
( )n\(’ \\M ;IR(: / X(wZ)m

~
O NH \(

HN O

k4 B

(11£2),

trong d6 moi 1a ™17 mot diém két ndi voi cdc manh -C(O)O(CR?R?)- ciia hgp chat

duoc biéu thi biang cong thuc cau trac (I).



30. Hop chat ctia diém 23, trong d6 T duoc ghép voi mdi manh -C(O)O(CR2R?)-
thong qua hai L2, va T 1a mot phan dugc biéu thi bang cong thire (11£3):

lev [VaVaVaVy
L2 |'_2
(W) L
n\/ \ I | \ W2
/_ xPb o / \( )m
N N
YT NN
0 _NH e
HN O
A
B (11f3),

trong d6 moi la ™77 mot diém két ndi voi cdc manh -C(O)O(CR?R?)- cua hop chat

duoc biéu thi bang cong thuc cau trac (I).

31.  Hop chit caa diém 30, trong d¢6 mdi L? 1a mot lién két thir hai doc 1ap bao
g6m *OC(O)NR’-L’-NRS, *OC(0)-L*-NRS, hodc *OC(O)NRS-L3-(heterocyclylene),
trong d6 heterocyclylene bao gdom mét nguyén tir nito dugc két ndi véi tuong Gmg -
C (0) O (CR?R?)- manh ctia hop chat duogc biéu thi bang cong thic cau tric (I), trong
d6 # 1a diém két ndi véi L' twong tGng,

mdi L’ 1a alkylene hodc aralkylene doc lap, va

mdi R® va mdi R° déu duge chon loc doc 1ap tir H, alkyl va dialkylaminoalkyl.

32.  Hop chét cta diém 1 hodc 2, trong d6 p 13 1 va T 1a mot phan duoc biéu thi
bang cong thic (I11):



" T (IID),
trong d6 Q 13 mot phan lién két phan nhanh,

T2 va T* déu 1a mot phan doc 1ap bao gdm chit chu van (STING), va

| 9 , / , ”
"7 1a mot diém két noi voi -C(O)O(CR?R?)- manh cuia hgp chat duogc bicu thi

bang cong thire cau trac (110).

33.  Hop chat caa diém 32, trong d6 T 13 médt phan dugc biéu thi bang cong thic
(IITa):

o (Illa),
Trong do:
| o , , 4 2
"1a diém ket noi voi manh -C(O)O(CR?R?)- cua hop chat dugce biéu thi
bang cong thuc cau trac (1),

Ta va Tb la mot phén doc 1ap duoc biéu thi bﬁng cong thuce (IV):

WhHnZ 2

7 Y (W

¢ o M Q / (( )m
O NH HN o

B V),



Trong do:

T? va T® dugc ghép doc 1ap vdi doan -C(O)OCR?R?- ctia cong thire (1) thong
qua W!, W2, A, B hoic L?,

M 1a N, C (X*R?) hoac C (X°L!L?-),

Q 1a -X*R*hodc -X°L'L2-,

mdi trudng hop cua W' va W2 duoc chon loc doc 1ap tir alkyl, amino, amido,
axit cacboxylic, este va hydrazido, vi du: -C(O)NH-(alkyl)-N(alkyl)-;

nvam br?lng 0, 1, 2 hoac 3 doc lap,

Z duoc chon tir alkylene, alkenylene va alkynylene,

A va B déu la aryl hoac heteroaryl doc 1ap,

Xa va Xb dugc chon doc 1ap tir CH,, NH, O va S,

Ra dugc chon tr H, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl, aralkyl, heteroaralkyl, heterocyclylalkyl,
cycloalkylalkyl, -(alkylene) carboxylic axit, -(alkylene)guanidino, -(alkylene)
NHC(O)CH,guanidino, -(alkylene)O(alkylene)guanidino, va -
O(alkylene)guanidino,

L' duoc chon loc tir alkylene, heteroalkylene, alkenylene, alkynylene,
cycloalkylene, heterocyclylene, arylene va heteroarylene,

L2 1a mot lién két, hodc mot phan lién két dugce ghép véi L' va bao gdm mot
nguyén tir nito duoc ghép voi manh -C(O)O(CR2R?)- cua hop chéit duoc biéu thi

bang cong thic cau trac (I1a) hodc chat lién két thir hai.

34.  Hop chat cua bat ky mot trong cac diém 4-7, 10-23, 27-31 va 33, trong d6 A
va B la pyrazole thay thé doc 1ap hodc khong thay thé hodc oxazole thay thé hoac
khong thay thé.



35.  Hop chét cia diém 34, trong d6 A va B mdi pyrazole duoc thay thé doc 1ap
hoic oxazole thay thé, trong d6 pyrazole va oxazole mdi loai dugc thay thé bang hai

alkyl co tir 1 dén 3 nguyén ttr cacbon.

36. Hop chat cua bat ky mot trong cac diém 1-35, trong d6 mdi trudng hop cia

chat lién két dau tién dugc chon doc lap trong mdi trudng hop tur

*(alkylene)O(alkylene)**, *(heteroalkylene)**, *(alkylene)**,
*(heteroaralkylene)™*, *(heteroalkylene)(heterocyclylene)™*,
*CH,CH,C(O)NHCH**, *(CH,CHO)-**, va

*(alkylene)(heteroarylene)(CH,CH,O)**,
trong d6 * cho biét diém két ndi voi doan -C(O)NH- ctia hop chét dugc biéu
thi bang cong thirc cau trac (I), ** biéu thi diém két ndi véi U va t dai dién cho mot

s6 nguyén tir 1-15.

37. Hop chit caa diém 36, trong d6 mdi trudng hop cua trinh lién két dau tién
dugc chon doc lap tor *(CH,CH,O)CH,**, *(CH,CH,0),CH,CH,N (CH3) CHy**,
*(CH,CH,0),CH,CH:N (CH3)**, *(CH,CH,O)¢**, *(CH2CH20)CH,CH,NH**,
*CH,CHy**,  *(CH,CH,0),CH,**,  *(CH,CH,0),CH,CH;heterocyclylene**,
*(CH,CH,0)CH,**, *(CH,CH,0O){CH,CH,**, va *(CH,CH,O)NH**

38. Hop chét cia diém 36 hoic diém 37, trong do t dai di¢én cho mot $6 nguyén tu

1-6.
39.  Hop chit ctia diém 38, trong d6 t dai dién cho mét s6 nguyén tir 1-3.

40. Hop chat cua bat ky mot trong cac diém 1-39, trong d6 mdi trudng hop ctia U
la H.



41. Hop chét cia bat ky mot trong cac diém 1-39, trong d6 mdi truong hop U

duoc chon loc ddc 1ap tur alkyl, amino, azido, acetylenyl, alkylamino, heterocyclyl,

alkoxy, -COOH, -P(O)(OH),, -DBCO va -OH.

42.  Hop chat cua diém 41, trong d6 heterocyclyl bao gdm it nhat mot nito 1a diém

két no1 vai LY

43. HQ‘p chat ciia diém 1, trong do h(_)p chat 1a

N._N
N
O0<_NH Y YN
HN o) 0+ NH H o
X
SN % NS z
N= ‘N/N/\ /\ N= RNN/\

HoN § 2
NH,
OMe O\ﬁ\
N N
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44. Hop chat cta bat ky mot trong cac diém 1-39, trong d6 mdi trudng hop ciia U

la mét saccharide.

45.  Hop chat cua diém 44, trong d6 saccharide 1a glucuronide.

46.




47. Hop chat cua diém
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48. Mot thanh phan dugc pham bao gdm mot hop chét cta bat ky mot trong cac

diém 1-47 va mot ta duoc duoc chép nhan vé mat duoc phém.

49. Mot phuong phap ngin ngira hodc diéu tri mot bénh duoc trung gian bai chat

kich thich gen interferon (STING) ¢ mot d6i tugng can chung, bao gdm viée sir dung

cho dbi tugng hop chét ctia bat ky mot trong cac diém 1-47 hodc thanh phan dugc

pham cua diém 48.

50. Phuong phap cta diém 49, trong d6 bénh trung gian boi STING 12 ung thu.



51. Phuong phap cua diém 50, trong d6 ung thu dugc chon tir ung thu phoi, ung
thu phoi té bao nho, ung thu duong tiéu hoa, ung thu dai truc trang, ung thu rudt,
ung thu v, ung thu budng trimg, ung thu tuyén tién liét, ung thu tinh hoan, ung thu
gan, ung thu than, ung thu bang quang, ung thu tuyén tuy, ung thu nio, sarcoma,

sarcoma xuong, sarcoma Kaposi va khoi u ac tinh.

52. Mot phuong phap gy ra phan tmg mién dich & mot déi tuong can nd, bao
gbm viéce sir dung cho ddi twong hop chit ctia bat ky mot trong cac diém 1-47 hodc

thanh phan dugc pham cta diém 48.

53.  Phuong phép ctia diém 52, trong d6 viéc kich thich dap tng mién dich c6 hiéu

qua dé ngin ngira hoic diéu tri mot bénh do STING trung gian & ddi tuong.
54.  Phuong phap cta diém 53, trong d6 bénh do STING trung gian la ung thu.

55.  Phuong phap cta diém 54, trong d6 ung thu duoc chon tir ung thu phoi, ung
thu phoi té bao nho, ung thu duong tiéu hoa, ung thu dai truc trang, ung thu rudt,
ung thu v, ung thu budng trimg, ung thu tuyén tién liét, ung thu tinh hoan, ung thu
gan, ung thu than, ung thu bang quang, ung thu tuyén tuy, ung thu ndo, sarcoma,

sarcoma xuong, sarcoma Kaposi va khoi u ac tinh.

56. Mot phuong phap diéu chinh hoat dong cua protein chuyén d6i STING bao
gbm viéc tiép xtic vai protein chuyén doi STING véi hop chat ciia bat ky mot trong

cac diém 1-47.

57.  Phuong phap cta diém 56, trong d6 hop chat lam ting hoat dong cuia protein
chuyén doi STING.



58.  Phuong phéap cua bit ky mot trong cac diém 49-51, bao gdm viéc st dung cho

doi tuong mdt hodc nhicu tac nhan dicu tri bo sung.

59.  Phuong phéap cua bat ky mot trong cac diém 52-55, bao gdm viéc st dung cho

doi tuong mdt hoac nhi€u tac nhan di€u tri bo sung.
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HINH 6A
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