(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o comnsesmoemeroe 0 MMMV MIRY
CUC SO HUU TRi TUE
1-0036072
CO7D 471/04; CO7D 519/00; A61K (13) B
31/4709; A61K 31/4725; A61K 31/496;
A61K 31/506; A61K 31/5377; A61K
(51)  31/5386; A61P 1/16; A61P 25/16; A61P
25/28; A61P 3/04; A61P 3/06; A61P
3/10; AG61P 9/10; A61K 31/437; A61K
31/444
(21) 1-2019-02091 (22) 26/09/2017
(86) PCT/JP2017/034620 26/09/2017 (87) W02018/056453 29/03/2018
(30) 2016-187605 26/09/2016 JP
(45) 26/06/2023 423 (43) 26/08/2019 377A

(73) CHUGAI SEIYAKU KABUSHIKI KAISHA (JP)
5-1, Ukima 5-chome, Kita-ku, Tokyo 1158543, Japan

(72) YOSHINO, Hitoshi (JP); TSUCHIYA, Satoshi (JP); MATSUO, Atsushi (JP); SATO,
Tsutomu (JP); NISHIMOTO, Masahiro (JP); OGURI, Kyoko (JP); OGAWA, Hiroko
(JP); NISHIMURA, Yoshikazu (JP); FURUTA, Yoshiyuki (JP); KASHIWAGTI,
Hirotaka (JP); HORI, Nobuyuki (JP); KAMON, Takuma (JP); SHIRAISHI, Takuya
(JP); YOSHIDA, Shoshin (JP); KAWALI, Takahiro (JP); TANIDA, Satoshi (JP);
AOKI, Masahide (JP).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT PYRAZOLOPYRIDIN CO TAC DUNG CHU VAN THU THE
PEPTIT-1 GIONG GLUCAGON (GLP-1) VA DUGC PHAM CHUA HQP CHAT
NAY

(57) Sang ché dé cap den hop chét ¢ cau tao co ban dugc thé hién bang cong thuc (I),
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Linh vire k§ thuét dwoc dé cap
Sang ché dé cap dén hop chét 1a chit chii van thy thé GLP-1 c6 tic dung gidng

nhu GLP-1, mubi cta no, hodc solvat cia hop chét nay hoac mudi cia hop chét nay.
Sang ché con dé& cap dén thudc phong ngira hodc diéu tri bénh dai thao dwong phu
thudc insulin (bénh dai thdo dwdong Typ 2) hodc bénh béo phi chira hop chat nay, mudi
hodc solvat dudi dang hoat chét.
Tinh trang k§ thuit cia sing ché

Peptit-1 gidng glucagon (glucagon-like peptit-1 - GLP-1) 1a incretin dugc tiét
ra tir L c4c té bao trong rudt non khi cac chit dinh dudng di vao duong tiéu héa, va
cling da biét ring GLP-1 da chimg minh nhiéu tac dung rong rai qua thu thé GLP-1,
nhu thac déy viéc tiét insulin phu thudc glucoza, tc ché viéc tiét glucagon, lam tri
hodn viéc lam tréng da day, uc ché viéc an. Mic du chét tuong tu GLP-1 da dugc
thwong mai héa du6i dang chit didu tri bénh dai thao duong, va thiy ring 1a mot trong
s6 cac chit didu tri c6 tac dung nhét voi bénh dai thao duong do tic dung tiém tang
cua no vai viée lam gidm HbAlc va giam céan, toan bd céac chét nay doi héi viéc dung
dudi da theo kiéu x4m I4n. Do vay, van c¢6 nhu cau phat trién chit chu van thu thé
GLP-1 ma c6 thé duoc dung theo kiéu khong xam lan. Cac nd luc da duge tién hanh,
vi du, dé cai thién do sinh kha dung vao thoi diém ding qua dudng miéng chat tuong
tu GLP-1: Semaglutide by using an absorbefacient (natri N-(8-(2-hydroxybenzoyl)-
amino)caprylate: SNAC) (Tai liéu sang ché 1) va dé phat trién chét chu van thu thé
GLP-1 phén t nhé (Tai liéu sang ché 2 va 3), nhung can c6 tac dung cai thién hon vé
cac dic tinh duoc 1y bao gdbm hoat tinh, do bén chuyén héa va do sinh kha dung.

Hai hop chit sau trong céc tai liéu chuyén nganh hoa hoc di dugc biét 1a 2-

[(2.4,6,7-tetrahydro-SH-pyrazolo[4,3-c]|pyridin-5-yl)cacbonyl]-1H-indol.
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Ngoai ra, Tai liéu sang ché 4 mo ta din xuét pyrazolopyridin sau duéi dang
hop chit ma hitu ich trong viéc phong ngira/diéu tri bénh ngt chau Phi (sleeping
sickness), bénh do leishmania gdy ra hoac cac bénh tuong tur do sinh vat nhan thuc
gay ra: nhu bénh do blastocrithidia gay ra (vi du, Trypanosomatidae) bénh ky sinh cho
bénh nhan.

Danh sach céc tai liéu vién dan

Tai liéu sang ché 1: WO 2012/080471

Tai lidu sang ché 2: WO 2009/111700

Tai liéu sang ché 3: WO 2010/114824

Tai lidu sang ché 4: WO 2016/038045
Ban chét k§ thuit ciia sang ché

Vén d& dugc giai quyét béi sang ché 12 d& xuit hop chit ma 1a chét chi van
thu thé GLP-1 ¢6 tac dung gidng nhu peptit GLP-1 c6 thé duoc dung theo kiéu khong
xam l4n va c6 hoat tinh, d6 bén chuyén héa va do sinh kha dung dwgc cai thién, mubi
ctia nd, hodc solvat ctia hop chit nay hodc mubi cta hop chét nay, va con dé xuét
thudc phong ngira hodc diéu tri bénh dai thdo duong phu thudc insulin (bénh dai thao
dudng Typ 2) hodc bénh béo phi chira hgp chét nay, mubi hodc solvat dudi dang hoat
chét.

Céc tac gia sang ché da nghién ctru mot cach ty mi dé giai quyét van dé nay
va phat hién ra ring hop chét c6 Cong thirc (I), trong d6 nhan indol va ciu tric
pyrazolopyridin dugc gin véi nhau qua phan tir thé, c6 tac dung gidng nhu peptit
GLP-1 duéi dang chit chi van thu thé GLP-1, va do do, tao ra sang ché.

Noi cach khéc, cac sang ché sau duoc dé xuit dudi dang mot khia canh cua
sang ché.

[1] Hop chét c6 Cong thuc (I):
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py)

trong do, X 1a -N= hodc —CR?=; R? dugc chon tir nguyén tir hydro, nguyén tu
halogen, va Cy.6 alkyl;

Y duoc chon tir -C(=0)-, -CHR-, va -S(=0),-; R 1a nguyén ti hydro hoac Ci.6
alkyl;

Q' 1a Cg.10 aryl hodc heteroaryl c6 5 dén 10 canh, trong d6 Ce.10 aryl va
heteroaryl ¢6 5 dén 10 canh tily ¥ dugc thé bang tir 1 dén 5 phan tir thé doc 1ap duoc
chon tlr nguyén tir halogen, Ci. alkyl (trong d6 Ci. alkyl tuy y dugce thé bang mot
hodc nhiéu nguyén tir halogen), va Ci.¢ alkoxy;

Q? 14 heteroxyclyl ¢6 3 dén 12 canh hodc heteroaryl ¢6 5 dén 10 canh, trong
do heteroxyclyl ¢6 3 dén 12 canh va heteroaryl ¢6 5 dén 10 canh tiy ¥ duoc thé bing
mot dén ba phan tir thé doc 1ap duoc chon tir nguyén tir halogen, Ci. alkyl (trong d6
C1 alkyl thy v duoc thé bang mot hodc nhiéu nguyén tir halogen), Ci.6 alkoxy, va
“NR®R, vj further, hai nhém Ci.s alkyl cing véi nguyén tir cacbon ma ching gin
vao ¢6 thé tao thanh nhan vong cacbon c6 3 dén 8 nguyén tir cacbon; va R va R®
doc 1ap dugc chon tir nguyén tr hydro, Ci.6 alkyl, va (Ci.¢ alkyl)cacbonyl;

R!, R? va R3 mbi gbc doc 1ap dugce chon tir nguyén tir hydro va Ci. alkyl
(trong d6, Ci alkyl tiy ¥ dwoc thé bing mot hodc nhidu phan tir thé doc 1ap duoc
chon tir nguyén tir halogen, Ci.6 alkoxy, va hydroxy);

R*, R3 va R® doc 1ap dugce chon tir nguyén ti hydro, nguyén tir halogen, va Ci-
6 alkyl;

R” va R® cing v6i nguyén tir cacbon ma chung gan vao tao thanh nhan Cs.s
xycloalkan, trong d6 Cs.g xycloalkyl dugc tao thanh nhu vay tuy y duoc thé bang mot
hodc nhiéu Cis alkyl, trong d6 Cis alkyl tiy ¥ dugc thé bang mot hodc nhiéu
hydroxy;
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nl 1a sb nguyén nidm trong khoang tir 0 dén 3; n2 1a s nguyén nam trong
khoang tir 0 dén 5;
R® dugc chon tir nhém c6 Cong thire (I1a), (1Ib), (ILc), (IId):

! H
N {= N OTNRE NI
NP iN N N =

o {1ir

-CO2RY, va -C(=0)-NR%R%; va R%, R%, R%, R%, va R%mbi gdc doc 1ap duoc chon
tir nguyén tir hydro, C1.s alkyl (trong d6 Ci.s alkyl tity ¥ duge thé bang mét hodc nhiéu
phin tor thé doc 1ap duoc chon tir nguyén tir halogen va Cis alkoxy), va (Cis
alkyl)cacbonyl, R% 1a nguyén tir hydro, hodc Ci.s alkyl ma tiy y duge thé bang mot
hodc nhiéu nguyén tir halogen, R*f 14 nguyén tir hydro hoic Ci alkyl, R 1a nguyén
tir hydro, C1.6 alkyl, (C1.6 alkyl)cacbonyl, xyano, hoic -S(=0)w3-R%;n3 12 sé nguyén
nam trong khoang tir 0 dén 2, R% 1a C1.6 alkyl;

Z! @uoc chon tir nhom ¢6 Cong thire (I11a), (I1Ib), (IIc), (I11d), va (1lle):

o - * - . 1 - i . - REATLE b2 o ~
“ng 5§ = Fd g~ H - . oy . E R T 1
N d I N i d 4 + —N
1 . i i i
s id 5 —

Hiad i (Hic it

trong d6 R? duoc chon tir nguyén tit hydro, Ci-6 alkyl, va (Ci- alkyl)cacbonyl, R? va
R# doc 1ap 12 nguyén tir hydro hodc Ci alkyl, n4 14 s6 nguyén nim trong khoang tir 1
dén 3, n5 va n6 doc 1ap sb6 nguyén nim trong khoang tir 0 dén 10 (* 1a vi tri gin két
v6i clu trac pyrazolopyridin, ** 12 vi tri gin két véi Z2);
Z? dugc chon tir
i) Cs.15 xycloalkyl tuy ¥ dugc thé bang mot hodc nhidu -NR?R?, ii) Ce.19 aryl
tiy v duoc thé bing mot dén ba phan tir thé doc 1ap duoc chon tir Nhém C, va iii)
heteroaryl c¢6 5 dén 10 canh tuy ¥ duoc thé bang mot dén ba phan tir thé doc 1ap duoc
chon tir Nhéom D:
Nhoém C:  a) nguyén tir halogen,
b) -NR#2R?¢2; trong d6 R?¥ va R*? doc 1ap dugc chon tir nguyén tir hydro, Ci
alkyl va (Ci. alkyl)cacbonyl, trong d6 Ci alkyl tity ¥ duoc thé bang mét hodc nhiéu
Ci1-6 alkoxy,

¢) -S(=0)n7-R™!; trong d6 n7 14 s6 nguyén nim trong khoang tir 0 dén 2, R 1a

-5



36072

Ci.6 alkyl,

d) Ci-6 alkyl;

e) Cis alkoxy; trong d6 Cis alkoxy tuy y duoc thé bang mot hoic nhidu
hydroxy,

f) heteroaryl ¢6 5 dén 10 canh; trong d6 heteroaryl ¢6 5 dén 10 canh tily ¥ duoc
thé bang mot hodc nhiu phan ti thé doc 1ap duoc chon tir -NR*R?!, trong d6 R*! va
R?! doc 1ap duoc chon tr nguyén tir hydro va Ci alkyl.

Nhom D:  a) oxo,

b) nguyén tir halogen,

¢) Ci6 alkyl; trong d6 Ci alkyl tuy v duoc thé bang mot hodc nhiéu phan tir
thé doc 1ap duge chon tir nguyén tir halogen, hydroxy, Ci-¢ alkoxy, va heteroxyclyl c6
3 dén 12 canh, trong do6 heteroxyclyl c6 3 dén 12 canh tuy ¥ duoc thé bing mot hoidc
nhiéu C. alkyl, va

d) heteroxyclyl ¢6 3 dén 12 canh;
mudi ctia nd, hoac solvat ctia hop chét nay hoic mubi ciia hop chat nay.

[2] Hop chét theo [1], mubi ctia né, hoic solvat ciia hop chit nay hoic mudi
ctia hop chit nay, trong d6 Q' 1a phenyl hodc pyridyl, va phenyl hodc pyridyl duoc thé
bang mot dén bdn phan tir thé doc 1ap duge chon tir nguyén tir halogen va Ci.6 alkyl.

[3] Hop chét theo muc [1] hodc [2], mudi cua no, hodc solvat ctia hop chét
nay hodc mubdi cia hop chét nay, trong d6 Y 1a -C(=0)-.

[4] Hop chat theo muc bat ky trong sb cac muc tir [1] dén [3], mudi cua no,
hodc solvat cia hop chét nay hodc mubi ciia hop chit nay, trong d6 R! 1a nguyén tir
hydro.

[5] Hop chét theo muc bat ky trong sb cac muc tir [1] dén [4], mubi ctia no,
hodc solvat ciia hop chit nay hoic mudi ciia hop chét nay, trong d6 nl va n2 cing
bang 0.

[6] Hop chat theo muc bat ky trong sb cac muc tir [1] dén [5], mubi cia no,
hodc solvat ctia hop chét nay hoac mudi ctia hop chat nay, trong d6 R® c6 Cong thirc

(ITb):
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[7] Hop chét theo muc bt ky trong sb cac muc tir [1] dén [6], mudi cua no,
hodc solvat cda hop chét nay hodc mudi cta hop chét nay, trong d6 X la -N=, -CH=,
hoac -CF=.

[8] Hop chat theo muc bt ky trong s6 cac muc tir [1] dén [7], mubi cia no,
hoic solvat ctia hop chét nay hodc mudi cua hop chét nay, trong d6 Z' c6 Cong thirc

(ITTa):

(* 12 vi tri gén két v6i cdu trisc pyrazolopyridin, ** 13 vi tri gan két v6i Z2).
[9] Hop chét theo muc [1], mudi ctia n6, hodc solvat ctia hop chét hoic mubi

ctia hop chét c6 cong thie:
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[10] Hop chét theo muc [9], mudi cua né, hoic solvat ciia hop chét hodc mudi

ctia hop chét ¢ cong thirc:
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[11] Mubi hemicanxi hydrat ctia hop chét theo muc [10].

[12] Duoc phim chita hop chét theo muc bat ky trong s& cac muc tir [1] dén
[11], mubi caa no6, hodc solvat ciia hop chit nay hodc mubi ciia hop chét nay 1am hoat
chat.

[13] Hop chét theo muc bét ky trong s6 cac muc tir [1] dén [11], mudi cua no,
hoic solvat ctia hop chét nay hodc mubi ctia hop chat nay, ding dé phong ngira hoic
diéu tri bénh dai thao duong phu thudc insulin (bénh ddi thdo duong Typ 2), bénh
duong huyét cao, suy giam dung nap glucoza, bénh ddi thdo dudng phu thudc insulin
(bénh déi thao duong Typ 1), bién chimg ctia bénh dai thdo dudng, bénh béo phi, bénh
cao huyét ap, bénh m& cao cao, bénh xo ctiing dong mach, bénh tim mach vanh, bénh
nhdi mau ndo, bénh gan nhiém mé& khong lién quan dén ruou, bénh Parkinson, hoic
ching mat tri,

[14] Hop chét theo muc bat ky trong s6 cac muc tir [1] dén [11], mudi cia né,
hodc solvat ctia hop chét nay hodc mubi ctia hop chat nay, dung dé phong ngira hoic
diéu tri bénh dai thdo dudng phu thudc insulin (bénh dai thdo dudong Typ 2) hodc bénh
béo phi.

Sang ché con boc 16 thude phong ngira hodc diéu tri bénh dai thio dudng phu
thudc insulin (bénh dai thao dudong Typ 2), bénh duwong huyét cao, suy gidm dung nap
glucoza, bénh dai thao duong phu thudc insulin (bénh dai thao duong Typ 1), bién
chimng cda bénh dai thao duong, bénh béo phi, bénh cao huyét 4p, bénh m& cao cao,
bénh xo cung dong mach, bénh tim mach vanh, bénh nhdi mau ndo, bénh gan nhiém
md khong lién quan dén ruou, bénh Parkinson, hodc ching mét tri, trong do Thudc
phong ngira hodc diéu tri chira hop chét theo muc bét ky trong s cac muc tir [1] dén
[11], mubi cua noé, hodc solvat ctia hop chit nay hodc mudi cta hop chét nay duéi
dang hoat chat. Mot vi du vé ching maét trf 1a bénh Alzheimer.

Sang ché con boc 16 thude phong ngira hodc diéu tri bénh dai thio dwdng phu
thudc insulin (bénh dai thdo duong Typ 2) hodc bénh béo phi chira hop chét theo muc

bét ky trong sé cac muc tir [1] dén [11], mudi cia né, hodc solvat ctia hop chat nay
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hodc mubi ciia hgp chit nay dudi dang hoat chit.

Sang ché con boc 16 thude phwong phap phong ngira hodc diéu tri bénh dai
thao duong phu thudc insulin (bénh dai thdo duong Typ 2), bénh dudng huyét cao,
suy giam dung nap glucoza, bénh dai thdo duong phu thudc insulin (bénh dai thao
dudng Typ 1), bién ching clia bénh dai thio duong, bénh béo phi, bénh cao huyét ap,
bénh m& cao cao, bénh xo0 cing ddng mach, bénh tim mach vanh, bénh nhdi mau nio,
bénh gan nhiém m& khong lién quan dén rugu, bénh Parkinson, hodc ching mat tri,
bao gébm bude diung lwong hiru hidu ciia hop chat theo muc bét ky trong s6 cdc muc tir
[1] dén [11], mudi cua no, hodc solvat ctia hop chat nay hodc mudi cta hop chét nay
cho déi twong. Mot vi du vé ching mét tri 1a bénh Alzheimer.

Sang ché con boc 16 thudc phuong phap phong ngira hoic diéu tri bénh dai
thao duong phu thudc insulin (bénh dai thao duong Typ 2) hodc bénh béo phi, bao
g6m budc dung luong hitu hidu ctia hop chét theo muc bét ky trong s6 cac muc tir [1]
dén [11], mudi cia no, hodc solvat cla hop chét nay hodc mubi cia hop chét nay cho
dbi tuong.

Téc dung c6 loi ctia sang ché

Hop chit, mudi cia no, hoic solvat cua hop chét nay hodc mudi cia hop chét
nay cua sang ché c6 tac dung twong tu véi peptit GLP-1 duédi dang chat chi van thu
thé GLP-1, va tao ra chit phi peptit & phong ngira hodc diéu tri bénh dai thio duong
phu thudc insulin (bénh dai thao duong Typ 2) hodc bénh béo phi ma dugc mong doi
14 tao ra d6 sinh kha dung du dé ding qua dudong miéng.

M@ ta vin tit cac hinh vé

Fig. 1 thé hién két qua phé nhiéu xa tia X trén mau bot cia tinh thé ctia mubi
natri hydrat cia Hop chét 1 thu duge trong Vi du 163 (Mau 160a). Truc tung thé hién
cuong do nhiéu xa va truc hoanh thé hién g6c nhiéu xa 20 (°).

Fig. 2 thé hién két qua phd nhiéu xa tia X trén mau bdt cua tinh thé ctia mudi
natri hydrat cia Hop chét 1 thu duge trong Vi du 163 (Mau 160b). Truc tung thé hién
cudng d6 nhidu xa va truc hoanh thé hién géc nhidu xa 20 (°).

Fig. 3 thé hién két qua phd nhifu xa tia X trén mau bot cia tinh thé ctia Hop
chit vi du 66 thu duogc trong Vi du 163 (Mau 161a). Truc tung thé hién cuong do
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nhiu xa va truc hoanh thé hién goc nhiéu xa 26 (°).

Fig. 4 thé hién két qua phd nhidu xa tia X trén mau bot cia tinh thé ctia Hop
chit vi du 66 thu dugc trong Vi du 163 (MAu 161b). Truc tung thé hién cuong do
nhiu xa va truc hoanh thé hién goc nhiéu xa 20 (°).

Fig. 5 thé hién két qua phd nhidu xa tia X trén miu bt cia tinh thé ctia mudi
canxi hydrat cia Hop chét vi du 67 thu duoc trong Vi du 163 (MAu 162a). Truc tung
thé hién cuong do nhiéu xa va truc hoanh thé hién gbc nhiéu xa 20 (°).

Fig. 6 thé hién két qua phd nhidu xa tia X trén miu bot cia tinh thé ctia mubi
canxi hydrat ctia Hop chat vi du 67 thu duge trong Vi du 163 (Miu 162b). Truc tung
thé hién cudng do nhiéu xa va truc hoanh thé hién g6c nhiéu xa 20 (°).

Fig. 7 thé hién két qua ctia phén tich nhiét trong/ nhiét vi sai cua tinh thé ciia
mudi natri hydrat cia Hop chét 1 thu duge trong Vi du 164. Truc hoanh thé hién nhiét
d6 (°C), va truc tung bén phai thé hién su thay d6i trong lrong (%) ctia miu trong
phén tich nhiét trong. Truc tung bén trai thé hién luu lugng nhiét quan sat dugce trong
phan tich nhiét vi sai.

Fig. 8 thé hién két qua cua phan tich nhiét trong/ nhiét vi sai ciia tinh thé cia
mudi canxi hydrat ciia Hop chét vi du 67 thu dugc trong Vi du 164. Truc hoanh thé
hién nhiét do (°C), va truc tung bén phai thé hién su thay dobi trong luong (%) cua mau
trong phén tich nhiét trong. Truc tung bén trai thé hién luu lwgng nhiét quan sét duoc
trong phan tich nhiét vi sai.

Fig. 9 thé hién tac dong cia Hop chit vi du 67 va exenatit dbi voi viée tiét
insulin sau khi dung glucoza trong tinh mach cho khi duc. Dién tich du¢i duong cong
cua insulin dugc thé hién bing tri sé trung binh + sai sé chuan (n=6). Mdi dugc chat
dugc duge dung theo thiét ké bat cap. * chira réng tri s& ctia nhom thé hién su khac
biét c6 ¥ nghia v& mat thong ké so véi tri s6 cia nhom ding chét dan thudc véi
P<0,025 , va ** chi ra rang tri s6 ciia nhém thé hién sy khac biét c6 ¥ nghia vé mat
théng ké so v6i tri s cua nhom ding chét dan thude véi P<0,005 (thtt nghiém
Williams). Nong d6 cua mbi thudc 1a trj sb trung binh cta néng d6 do duoc ctia thude
trong huyét tuong.

Fig. 10 thé hién tac dong ctiia Hop chét vi du 67 va exenatit d6i v6i nong do
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glucoza trong huyét tuong sau khi ding glucoza trong tinh mach cho khi duc. Dién
tich dudi duomg cong cua insulin dugc thé hién bang tri sé trung binh + sai s6 chuin
(n=6). Mbi dugc chit dugc duge dung theo thiét ké bat cap. * chira réng tri s6 cta
nhém thé hién su khéc biét ¢ ¥ nghia vé mat théng ké so véi tri s6 ctia nhom dung
chét dan thubc véi P<0,025 , va ** chira réng tri s& cia nhoém thé hién su khac biét co
y nghia vé mat thong ké so véi tri sd ctia nhom dung chit dan thube véi P<0,005 (thi
nghiém Williams). Nong do ctia mdi thudc 12 tri sé trung binh ciia ndng do do duge
cta thubc trong huyét tuong.

Fig. 11 thé hién tac dong ciia Hop chat vi du 67 va exenatit dbi véi viéc hap thu
thitc an cta khi duc. Viée hdp thu thirc n dugc thé hién bang tri sé trung binh + do
1éch chuén (n=6). Mbi dugc chit dugc dugc ding theo thiét ké bét cap. * chi ra ring
tri s6 cua nhom thé hién su khac biét ¢6 y nghia vé mit théng ké so vai tri sb cua
nhém dung chit dan thudc voi P<0,025, va ** chira ré‘mg tri s& ctia nhom thé hién su
khac biét c6 y nghia vé mit théng ké so véi tri sd ctia nhom dung chat dan thudc véi
P<0,005 (thtr nghiém Williams).

Fig. 12 thé hién profin thoi gian cla ndéng do thude trong huyét twong sau khi
dung qua duong miéng hop chét nay cho khi duc. Nong dé trong huyét twong duoc
thé hién bang tri s trung binh cta n=2 dbi véi mdi lidu Iuwong.

M ta chi tiét sang ché
Dinh nghia

Thuit ngt “nguyén to halogen” theo sang ché c6 nghia la nguyén ti flo,
nguyén tr clo, nguyén tir brom, nguyén tr iot va cac nguyén tir twong tu. Nguyén tir
halogen ma dugc uu tién dudi dang phan tir thé cia aryl theo sang ché (vi du, R? khi
X trong Cong thirc (I) 1a -CR?=) 1a nguyén tir flo va nguyén tir clo. Nguyén tir halogen
ma duoc wu tién du6i dang phén tir thé cua alkyl theo sing ché (vi du, phén tir thé cta
Ci-6 alkyl khi Ce.10 aryl hodc heteroaryl c6 5 dén 10 canh cua Q! dugc thé bang Ci.6
alkyl) 1a nguyén tr flo va nguyén tir clo. Vi du cu thé vé Ci alkyl c6 nguyén tir
halogen dudi dang phin tir thé bao gébm flometyl, diflometyl, triflometyl, clometyl,
pentafloetyl, 2-floetyl, 2,2,2-trifloetyl, 2-cloetyl, heptaflopropyl, 3,3,3-triflopropyl,
2,3-diclopropyl, 1-flo-3-bromopropyl, 4-bromobutyl, 3,3.3,4,4-pentaflobutyl, 4,4-
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diclobutyl, 5-iodopentyl, 5,5-diflopentyl, 6-clohexyl, va 6,6,6-triflohexyl.

Thuét ngit “Ci.6 alkyl” theo sang ché 1a nhém alkyl mach thang hodc mach
nhanh c6 tir 1 dén 6 nguyén tir cacbon. Vi du bao gdm metyl, etyl, n-propyl, i-propyl,
n-butyl, i-butyl, sec-butyl, t-butyl, 1-metylpropyl, n-pentyl, isopentyl, 2-metylbutyl,
1,1-dimetylpropyl, 1-etylpropyl, n-hexyl, 4-metylpentyl, va 2-etylbutyl.

Thuét ngit “Ci alkoxy” theo sang ché c6 nghia 1a cdc nhém: nhém Ci
alkyl-O-, ma Ci.¢ alkyl cia no 1a da dugc xéac dinh. Vi du bao gdm metoxy, etoxy, n-
propoxy, i-propoxy, n-butoxy, i-butoxy, sec-butoxy, t-butoxy, 1-metylpropoxy, n-
pentyloxy, isopentyloxy, 2-metylbutoxy, 1,1-dimetylpropoxy, 1-etylpropoxy, n-
hexyloxy, 4-metylpentyloxy, va 2-etylbutoxy.

Thuat ngit “(Ci-6 alkyl)cacbonyl” theo séng ché ¢6 nghia 13 cic nhém: nhém
(Ci6 alkyl)-C(O)-, ma Ci.6 alkyl cia n6 la d3@ dugc xdc dinh. Vi du bao gdm
metylcacbonyl (axetyl), etylcacbonyl (propionyl), n-propylcacbonyl, i-propylcacbonyl,
n-butylcacbonyl,  i-butylcacbonyl,  sec-butylcacbonyl,  t-butylcacbonyl,  1-
metylpropylcacbonyl, n-pentylcacbonyl, isopentylcacbonyl, 2-metylbutylcacbonyl,
1,1-dimetylpropylcacbonyl, 1-etylpropylcacbonyl, n-hexylcacbonyl, 4-
metylpentylcacbonyl, va 2-etylbutylcacbonyl.

Thuét ngit “Ce.10 aryl” theo sang ché c6 nghia 1a nhém vong cacbon thom, va
n6 c6 thé chira phan khong thom ngoai phan thom. Nhan nay c6 thé 1a don vong, hoic
n6 ¢6 thé 1a aryl vong doi ma duoc ngung tu véi nhan benzen hodc nhén aryl don
vong. Vi du bao gém phenyl, 1-naphtyl, 2-naphtyl, azulenyl, isochromanyl, 2,4-
dihydro-1H-isoquinolin-3-onyl, va 1,3-dihydrobenzimidazol-2-onyl. Vi du dugc uu
tién 1a phenyl.

Thuat ngir “heteroaryl” theo sang ché c6 nghia 1a nhém vong thom c6 5 dén
10 canh ma bao gdm, trong s6 cc nguyén tir cAu thanh nhan, mét hodc nhiéu nguyén
tir khac loai dugc chon tir nguyén tir nito, nguyén tir oxy va nguyén ttr luu huynh, va
n6 c6 thé chira phan khong thom ngoai phan thom. Nhan nay c6 thé 12 nhan don vong,
hodc né co thé 1a heteroaryl vong d6i ma dugc ngung tu v6i nhan benzen hodc nhan
heteroaryl don vong. Vi du bao gém furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,

thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
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tetrazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl , triazinyl, benzofuranyl,
benzothienyl, benzothiadiazolyl, benzothiazolyl, benzooxazolyl, benzooxadiazolyl,
benzoimidazolyl, indolyl, isoindolyl, indazolyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, benzodioxolyl, indolizinyl, imidazopyridyl,
benzoisoxazolyl, va benzoisothiazolyl.

Thuét ngft “heteroxyclyl” theo sang ché c6 nghia 1a nhém vong khong thom
bao gdbm mot hodc nhidu nguyén tir khac loai dugc chon tir nguyén ti nito, oxy va luu
huynh, va n6 c6 thé 12 bdo hoa hoan toan hoic khong bio hoa mot phan. Nhan nay c6
thé 1 nhan don vong, nhan vong doi hodc nhan spiro ¢6 3 dén 12 canh, ot hon 13 ¢6 3
dn 10 canh. Vi du bao gbébm oxetanyl, azetidinyl, 3,7-dioxa-9-
azabixyclo[3,3,1]nonanyl, piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl,
pyrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 2-oxa-6-azaspiro[3,3]heptyl, 2-
azaspiro[ 3,3 Jheptyl, 2,6-diazaspiro[ 3,3 Jheptyl, 2-thia-6-azaspiro[3,3 Jheptyl,
oxazolidinyl, thiazolidinyl, imidazolidinyl, pyrazolidinyl, thianyl, oxanyl, thioxanyl,
indolinyl, isoindolinyl, tetrahydroindolinyl, quinuclidinyl, azepinyl, va tropanyl.

Thuét ngit “Cs.15 xycloalkyl” ctia sang ché c6 nghia 1a nhém hoa tri mot dugc
tao ra bang cach loai bé mot nguyén tir hydro bét ky ra khéi vong hydrocacbon bao
hoa béo c¢6 3 dén 15 nguyén tir cacbon. Twong tu, thuét ngit “Cs-s xycloalkyl” c6
nghia la xycloalkyl c6 tir ba dén tam nguyén tir cacbon. Vi du bao gbém xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Tuong tu, thuat ngix
“Csz-¢ xycloalkyl” c6 nghia 1a xycloalkyl c6 tu ba dén 6 nguyén tir cacbon. Khi hai
nhom cung véi nhau tao thanh nhan Cs.is xycloalkan, nhom thu dugc 1a héa tri hai. Vi
du bao gbm xyclopropan-1,1-diyl, xyclobutan-1,1-diyl, xyclopentan-1,1-diyl,
xyclohexan-1,1-diyl, xycloheptan-1,1-diyl, va xyclooctan-1,1-diyl.

Khi hai nhém trén hai nguyén tir cacbon duoc két hop dé tao thanh nhan vong
cacbon ¢6 3 dén 8 nguyén tir cacbon, nhan thu dugc tao thanh nhan duge ngung tu. Vi
du bao gdm céc cau triac nhan sao cho hai nguyén tir cacbon dugc lién két bang -CHo-,
-CH,CHz-, -CH,CH,CH»-, -CH,CH.CH»CHz-, -CH>CH,CH,CH,CHz-, va -
CH>CH>CH2CH2CH2CH>-.

Thém vao d6, nhan xycloalkan, nhan vong cacbon, vong hydrocacbon trong
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xycloalkyl c6 thé 14 nhan lién két ngang. Vi du vé nhan lién két ngang trong Cs.15
xycloalkyl bao gdém bixyclo[1,1,0]butan, bixyclo[3,2,1]octan, bixyclo[5,2,0]nonan,
bixyclo[4,3,2]Jundecan, trixyclo[2,2,1,0%]heptan, trixyclo[4,3,1,1%>°Jundecan,
trixyclo[3,3,1,1>7]decan ~ (adamantan),  trixyclo[3,3,1,1%"]decan-2-yliden  (2-
adamantyliden), pentaxyclo[4,2,0,0%5,038,0%7]octan (cuban), va vi du vé Ci.us
xycloalkyl bao gbém bixyclo[1,1,0]butyl, bixyclo[3,2,1]octyl, bixyclo[5,2,0]nonyl,
bixyclo[4,3,2]Jundexyl, trixyclo[2,2,1,0>¢]heptyl, trixyclo[4,3,1,1%Jundexyl,
adamantyl, 2-adamantylidenyl, va cubanyl.

Sang ché dé xuét hop chit c6 Cong thic (I), mudi ciia nd, hodc solvat ctia hgp

chat nay hodc mudi cua hgp chat nay.

iy -::'3;__
e Mo

el

NN

X 1a -N= hoic —CR?=; R? duogc chon tir nguyén tr hydro, nguyén tir halogen,
va C1.6 alkyl. X 14 tdt hon 1a -N=, -CH=, hoac -CF=, t6t hon nita 1a -CH=.

Y duoc chon tir -C(=0)-, -CHR-, va -S(=0),-; R la nguyén tir hydro hodc Ci
alkyl.

Q! 1a Ce.10 aryl hodc heteroaryl ¢c6 5 dén 10 canh, trong d6 Ce-10 aryl va
heteroaryl ¢6 5 dén 10 canh tity y dugc thé bang tir 1 dén 5 phan tir thé doc 1ap duoc
chon tir nguyén tr halogen, Ci6 alkyl (trong d6 Ci¢ alkyl tuy y dugc thé bang mot
hoic nhiéu nguyén tir halogen), va Ci.6 alkoxy. Q' 1a t6t hon 13 phenyl hodc pyridyl,
trong do6 phenyl hodc pyridyl dugc thé bing mot dén bén phan tir thé doc lap duoc
chon tir nguyén tir halogen va Ci alkyl. T6t hon nita 1a Q' 1a phenyl dugc thé bang
hai dén ba phén tir thé doc 1ap dugc chon tir nguyén tir halogen va Ci.6 alkyl.

Q? 12 heteroxyclyl ¢6 3 dén 12 canh hodc heteroaryl c6 5 dén 10 canh, trong
d6 heteroxyclyl ¢6 3 dén 12 canh va heteroaryl c¢6 5 dén 10 canh tiy y dugc thé bang

mot dén ba phan tir thé doc 1ap duge chon tir nguyén tir halogen, Ci-6 alkyl (trong d6

-14-



36072

C1 alkyl tdy ¥ duoc thé bing mot hodc nhidu nguyén tir halogen), Ci.¢ alkoxy, va -
NR®R® va hai nhém C.s alkyl cing v6i nguyén tir cacbon ma ching gan vao c6 thé
tao thanh nhan vong cacbon ¢6 3 dén 8 nguyén tir cacbon; va R va R doc 14p duoc
chon tir nguyén tir hydro, Ci.¢ alkyl, va (Ci.6 alkyl)cacbonyl. Tét hon néu, Q? 1a i)
heteroxyclyl 6 canh, trong d6 heteroxyclyl 6 canh nay tuy y duoc thé bang mot hoic
nhiéu Ci.6 alkyl, va hai nhém Ci.6 alkyl ciing v6i nguyén tir cacbon ma ching gin vao
¢6 thé tao thanh nhan vong cacbon c¢6 3 dén 8 nguyén tir cacbon, hoic ii) ¢6 5 dén 6
canh heteroaryl, trong d6 c6 5 dén 6 canh heteroaryl tlly y duoc thé bang mot dén ba
phan tir thé doc 1ap dugc chon tir nguyén tir halogen, Ci alkyl, Ci. alkoxy, va -
NRQRQ va R va R doc 1ap duoc chon tir nguyén tir hydro va Ci6 alkyl. Tét hon
néu, Q2 14 ¢6 5 dén 6 canh heteroxyclyl hodc heteroaryl, trong d6 heteroxyclyl c6 5
dén 6 canh va heteroaryl c6 5 dén 6 canh tily y dugc thé bang mot dén ba Ci.6 alkyl.

Mbi gbe R, R? va R? doc lap duge chon tir nguyén tir hydro va Cr.e alkyl

(trong d6, Cis alkyl tiy ¥ dugc thé bing mot hodc nhiéu phan tir thé doc 1ap dugc
chon tir nguyén tir halogen, C1.s alkoxy, va hydroxy). Tét hon néu, t6 hop cia R, R?
va R? duogc chon tir: toan bo cac nguyén tir hydro; R!1a nguyén ti hydro, R? 12 nguyén
ttr hydro, va R? 1a Ci alkyl; va R! 1a nguyén tir hydro, R? 1a Ci.6 alkyl, va R 12 Ci.6
alkyl.
[0048] R* R’ va R® doc 1ap dugce chon tir nguyén tir hydro, nguyén tir halogen, va Ci.
6 alkyl. Cling dwgc wu tién néu R*, R® va R® doc lap 1a nguyén tt hydro hodc nguyén
tir flo. T6t hon nita 13, t6 hop ciia R%, R, va R 1a: toan bo nguyén ti hydro; hodc R* 1a
nguyén tir hydro, R® 1a nguyén tr hydro, va R® 12 nguyén t flo.

R7 va R8® cing v&i nguyén tir cacbon ma chung gin vao tao thanh nhan Cs.g
xycloalkan, trong do Cs.g xycloalkyl dugc tao thanh nhu vay tuy y duoc thé bang mot
hoidc nhiéu Ci.¢ alkyl, trong d6 Cis alkyl tuy y duoc thé bang mot hodc nhidu
hydroxy. Tét hon néu Cs.g xycloalkyl 14 Cs.6 xycloalkyl. Cs.6 xycloalkyl dugc wu tién,
vi dy, 1a xyclopentyl.

nl 13 sé nguyén nam trong khoang tir 0 dén 3; n2 1a s6 nguyén nam trong
khoang tir 0 dén 5. Tt hon néu mdi nl va n2 1a 0 dén 2, tot hon nita 12 0 dén 1, va con

t6t hon nira 1a 0. Tuong tw, td hop cianl van2 latsthon1a0va 0,0va1,0va2, 1
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va0,1val,2va0,tdthonntala0va0,0val, 1va0,2vao0,vacon tdt hon nira 1a
0vao.
R’ dugc chon tir nhém c6 Cong thire (ITa), (IIb), (IIc), (11d):

'
| |
e e s e

Y | N

N NRE N TNR NP NR N7 TNR:

N=N o—4 =] 54

. i . ! )
(la) 2 (b} =ETE i) O ey

mdi gdc -CORY, va -C(=0)-NR2R%"; va R%, R, R%, R%, va R% doc 1ap duogc chon
tir nguyén tir hydro, Ci.6 alkyl (trong do Ci.¢ alkyl tuy y dugce thé bang mot hodc nhiéu
phin tir thé doc 14p dwoc chon tir nguyén tr halogen va Cis alkoxy), va (Cis
alkyl)cacbonyl, R% 1a nguyén tir hydro, hodc Ci.6 alkyl ma tuy y dugc thé bang mot
hodc nhiéu phan tir thé doc 1ap dugc chon tir nguyén tir halogen, R*f 1a nguyén tir
hydro ho#ic Ci-6 alkyl, R 1a nguyén tit hydro, Ci- alkyl, (Ci-6 alkyl)cacbonyl, xyano,
hodc -S(=0)n3-R%; n3 12 s6 nguyén nim trong khoang tir 0 dén 2, va R% 1a C . alkyl.
Z' duoc chon tr nhém c¢6 Cong thie (I1la), (I1Ib), (IIc), (I11d), va (1le):

+

Foepg g T Ty (G e v N B L

1, r'l\ -
— s 2 TR
i) < il g

trong d6 R? duoc chon tir nguyén tir hydro, Ci alkyl, va (Ci-6 alkyl)cacbonyl, R*
va R= doc 1ap 1a nguyén tir hydro hodc Ci alkyl, n4 1a s6 nguyén nim trong khoang
tir 1 dén 3, n5 va n6 doc 14p sb nguyén nam trong khoang tir 0 dén 10.

* 1a vi tri gén két véi cdu trac pyrazolopyridin, ** 13 vi tri gan két voi 72,

72 dugc chon tir i) Ca.is xycloalkyl ma thy y duge thé bing mot hodc nhiéu -
NRXRZ, ii) Cs.10 aryl ma ty ¥ duoc thé bang mot dén ba phéan tir thé doc lap duogc
chon tir Nhém C, va iii) heteroaryl ¢6 5 dén 10 canh ma tity y duoc thé bang mot dén
ba phén ttr thé doc 1ap dugc chon tr Nhém D.

Tét hon nita 13, Z2 dugc chon tir i) Ce-10 aryl ma tiy ¥ dugc thé bang mot dén
ba phén tr thé doc 1ap dugc chon tr Nhom C, va ii) heteroaryl c6 5 dén 10 canh ma
ty v duoc thé bang mot dén ba phan tir thé doc 1ap duge chon tir Nhém D.

Nhom C: a) nguyén tir halogen,

b) -NR*®R*2; trong d6 R*¥? va R*? doc 1ap duge chon tir nguyén tu
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hydro, Ci alkyl va (Ci.6 alkyl)cacbonyl, trong d6 Ci alkyl tuy y dugc thé
bing mét hodc nhidu Ci. alkoxy,

¢) -S(=0)x7-R?!; trong d6 n7 1a s6 nguyén nim trong khoang tir 0 dén
2, R™! [a Ci alkyl,

d) Ci.6 alkyl;

¢) Ci.6 alkoxy; trong d6 Cie alkoxy tuy y dugc thé bang mot hoic
nhiéu hydroxy,

f) heteroaryl c6 5 dén 10 canh; trong d6 heteroaryl ¢6 5 dén 10 canh
tuy y dugce thé béng mot hoac nhiéu phén tir thé doc 1ap dugc chon tur -
NRZ&IR?! trong d6 R*! va RA! doc 1ap duge chon tir nguyén tir hydro va Ci.s
alkyl.

Nhoém D: a) oxo,

b) nguyén tir halogen,

¢) Ci.¢ alkyl; trong d6 Ci alkyl tuy y dugc thé bang mot hodc nhiéu
phan tir thé doc 1ap duoc chon tir nguyén tir halogen, hydroxy, Ci.¢ alkoxy, va
heteroxyclyl ¢6 3 dén 12 canh, trong dé heteroxyclyl c6 3 dén 12 canh ™Y
duoc thé bang mot hodc nhidu Ci.6 alkyl, va
d) heteroxyclyl ¢6 3 dén 12 canh.

Hop chat c6 Cong thire (I) clia sang ché 1a t6t hon 1 sao cho Z' 1a nhém c6

Cong thire (Ia), Y 14 -C(=0)-, R? 1a nhém c6 Cong thirc (1Ib), R%° 12 nguyén tir hydro,

R7 va R® cung voi nguyén tr cacbon ma ching gin vao tao thanh nhin Cs.s

xycloalkan ma dwoc thé bang mot dén ba Ci.6 alkyl, va mot dén ba C1. alkyl 12 khong

duoc thé.

Tiép theo, vi du vé& phwong phap diéu ché hop chit c6 Cong thirc (I), mudi

ctia n6, hodc solvat ctia hop chat nay hodc mudi ctia hop chét nay duoc giai thich bang

cac so do sau.

Hop chit c6 Cong thire (I), mudi ctia n6, hodc solvat ctia hop chét nay hoac

mubi cta hop chit nay duoc tao ra bing cich tién hanh i) Phuong phap diéu ché

chung A1 hodc Phuong phép diéu ché chung A2, ii) Phuong phap diéu ché chung B,

va iii) Phuong phap diéu ché chung C. Phuong phap diéu ché nay 1a mot vi du vé
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phuong phap diéu ché dugc wu tién hop chét c6 Cong thic (I), trong d6 Z! 1a nhém c6
Cong thuc (Illa), Y duoc thé hién bing -C(=0)-, R’ la nhém c¢6 Cong thuc (IIb), va
R 14 nguyén tir hydro, nghia I3, hop chét c6 Cong thirc (Ia).

Ciing 13 mét vi du vé phuong phép diéu ché duoc vu tién voi hop chét trong
do R7 va R® cung véi nguyén tir cacbon ma chung gin vao tao thanh nhan Cs.is
xycloalkan dugc thé bang tir 1 dén 3 nhém Ci.s alkyl, trong d6 nhom alkyl l1a khong
duoc thé.

Luu y rang trong trudng hop trong dé chit ban diu hodc san pham dich cia
buéc da cho chiu sy bién dbi héa hoc khong mong mudn trong diéu kién phan tmg
clia cac bude do, cling ¢6 thé thu duge san pham dich ciia cac budc do bang cach bao
vé hodc khir nhém bao vé nhom chirc. T.W.Greene, P.G.M. Wauts, Protective Groups
in Organic Synthesis, Fourth Edition, John Wiley&Sons, Inc., New York (2007) co
thé duogc tham khao dé lya chon nhém bao vé va phuong phap bao vé va khir nhém
bao vé. Mot sb6 vi du vé viéc bao vé va khtr nhém bao vé ciia nhém chirc duge thé
hién trong so d6 dudi day.

<Phuong phap diéu ché chung A1>

Hop chét f ¢ thé duge téng hop bang Phwong phép didu ché chung A1 duoc

the hién bang so do sau.
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trong d6, P2 14 nguyén tir hydro hodc Ci.6 alkyl, P! 1a nhém bao vé amino, P>
va P doc 1ap Ci.6 alkyl, hodc P va P% ciing véi nguyén tir oxy ma ching gan vao va
nguyén tr cacbon ma vao d6 nguyén tu oxy gin vao c6 thé tao thanh nhan 1,3-
dioxaxycloalkan c6 5 dén 7 canh, Y' 1a xyano hodc -CO-OP?, Y? 1a =0 hodc =NH, va
X! 1a nhém roi chuyén duoc.

Nhém bao vé ciia amino bao gdm vi du, formyl, (Ci-¢ alkyl)cacbonyl (axetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, v.v.), carbamoyl, Ci.6
alkoxycacbonyl (metoxycacbonyl, etoxycacbonyl, isopropyloxycacbonyl, sec-
butoxycacbonyl, t-butoxycacbonyl, v.v.), substituted silyl (trimetylsilyl, trietylsilyl,
triisopropylsilyl, t-butyldimetylsilyl, t-butyldiphenylsilyl, v.v.), aralkyloxycacbonyl
(benzyloxycacbonyl, 9-fluorenylmetyloxycacbonyl, v.v.), alyl, va aralkyl.

Nhém roi chuyén duge bao gdm, vi du, nguyén tir halogen, axetyloxy,
trifloaxetyloxy, metansulfonyloxy, paratoluensulfonyloxy.

Budc Al-1a:
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Hop chét al ¢6 thé thu duoc bang cho Hop chét phan ting véi bazo.

Vi du vé bazo bao gdm kim loai hydrua nhu natri hydrua, kali hydrua, lithi
hydrua; va alkoxit kim loai nhu kali t-butoxit, natri t-butoxit, lithi t-butoxit, kali t-
pentoxit, natri t-pentoxit, va lithi t-pentoxit. Alkoxit kim loai nhu kali t-butoxit la
duoc uu tién.

Vi du vé& dung méi bao gébm dung moi gbc ete nhu tetrahydrofuran (THF),
dietyl ete, va dioxan, va THF 1a duoc uu tién.

Nhiét d6 phan tng thong thuong 14 tir -30°C dén 30°C, tét hon 1a tir -10°C dén
10°C.

Thoi gian phan tmg thong thuong 1a 15 phut dén 5 h, tot hon 1a 30 phit dén
3h.

Hop chat al ¢6 thé duogc tach, hodc né co thé dugc cho vao budc Al-1b ma
khong can tach.

Hop chét a c6 thé thu duge duéi dang san phim thuong mai tir Aldlab
Chemicals, LLC hodc Tokyo Chemical Industry Co., Ltd. N6 cling c6 thé dugc tong
hop bang cach tham khao Bioorganic Medicinal Chemistry, 1999, 7, 795-809, hodc
CN 103086955.

Luu y rang Hop chét al c6 thé thu duge dudi dang mudi kim loai kiém nhu
mudi kali duge cho tiép xuc véi bazo duge st dung trong phan tng, va mudi nay c6
thé dugc cho vao budc tiép theo.

Buédc Al-1b:

Hop chét al ¢6 thé duge cho phan tng v6i v6i Hop chét a2 dé thu duoc Hop
chét b. Phan Gmg nay c6 thé t6t hon 1a duge tién hanh véi su c6 mit cua axit.

Vi du vé axit bao g@)m, vi dy, cac axit nhu axit clohydric, axit axetic, axit
metansulfonic, axit p-toluensulfonic, va mudi cua bazo yéu va axit manh nhu mubi
cla axit pyridin-clohydric.

Vi du v& dung méi bao gdm cic dung moi gbc hydrocacbon (hexan, heptan,
benzen, toluen, xylen, v.v.) va cdc dung moi gbc ruou (metanol, etanol, v.v.). Ngoai ra,
nuéc c6 thé tdn tai trong hén hop phan tng nay.

Nhiét do phan tng thong thuong 1a 40°C dén 200°C, t6t hon la 60°C dén
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150°C.
Thoi gian phan tng thong thuong 13 6 phit dén 30 h, t6t hon 1a 30 phut dén 3

ﬁngchéta2céthérnuaduqcnénthiuuéngduéidangrnuéivdihdeJCkmua
duoc gafm vao no tur Alfa Aesar, v.v. béng cach tham khao Synlett, 2011, 17, 2555-
2558, Hop chit a2 ma phan hydrazin ciia n6 dugc bao vé véi t-butoxycacbonyl c6 thé
dugc dua vao st dung sau khi né dugc khtt nhdm bdo vé véi axit nhu axit
metansulfonic. Twong tu, bang cach tham khao Jouwrnal of Medicinal Chemistry 2003,
46, 1546-1553, Hop chét a2 co thé dugc tong hop bang cach sir dung hop chét: Q'
NH> lam hop chét ban déu.

Buédc Al-2:

Hop chét b ¢6 thé dugc cho phan tmg v6i voi Hop chat bl hoic Hop chét b2
vO1 su ¢6 mat cia bazo dé thu duoc Hop chét c.

Vi du vé bazo bao gdm amin bic ba (trietylamin, N-metylmorpholin,
diisopropyletylamin, DBU, DABCO, v.v.), hop chit thom chua nito (pyridin,
dimetylaminopyridin, picolin, (2,6-)lutidin, pyrazin, pyridazin, v.v.), kim loai hydrua
nhu natri hydrua, kali hydrua, lithi hydrua; va alkoxit kim loai nhu kali t-butoxit, natri
t-butoxit, lithi t-butoxit, kali t-pentoxit, natri t-pentoxit, va lithi t-pentoxit. Khi s
dung Hop chit b2, alkoxit kim loai nhu kali t-butoxit 1a duge wu tién.

Vi du vé cac dung moi ma c6 thé duoce st dung bao gdm cac dung moi gbe
rugu nhu metanol, va etanol; dung méi géc ete nhu THF, va dietyl ete; cac dung moi
gbc este nhu etyl axetat, va metyl axetat; cac dung moi gbc nitril nhu axetonitril,
benzonitril, va benzyl xyanua; cic dung méi géc amit nhuw N,N-dimetyl axetamit
(DMA), N,N-dimetylimidazolidinon (DMI), va DMF. Dung mdi gbc amit nhu DMA
la dugc uu tién.

Nhiét d6 phan Gng thong thuong 1a -50°C dén 70°C, tt hon 14 -30°C dén 50°C.

Thoi gian phan tmg théng thuong 1a 15 phut dén 72 h, t6t hon 1a 1 h dén 30 h,

Hop chét bl ¢6 thé mua dugc trén thi truong tir Enamin LTD., v.v. Biang cach
tham khao WO 2006/048727, Hop chét bl c6 thé dugc téng hop bing cho phan tng
hop chét: Ho2NCH,CH(OP3)(OP?) va phosgen hodc triphosgen. Hop chat b2 c¢6 thé
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mua duoc trén thi trudong tir UkrOrgSyntez Ltd., v.v. Bang cach tham khao WO
99/50262, Hop chit b2 c6 thé dwoc téng hop biang cho hop chét:
H>NCH>CH(OP3#)(OP3?) phan trng v6i diisoxyanat nhu CDIL.

Budge A1-3:

Hop chét ¢ ¢6 thé dugc cho phan tmg véi véi axit dé thu duoc Hop chét d.

Vi du vé axit bao gdm axit v6 co (clohydric axit, axit bromhydric, axit
iodhydric, axit sulfuric, axit phosphoric, v.v.), axit sulfonic (axit metansulfonic, axit
benzensulfonic, axit toluensulfonic, v.v.), va axit carboxylic (axit formic (FA), axit
axetic, axit oxalic, axit maleic, axit fumaric, axit xitric, axit malic, axit sucxinic, axit
malonic, axit gluconic, axit mandelic, axit benzoic, axit salixylic, axit floaxetic, axit
trifloaxetic(TFA), axit tartric, axit propionic, axit glutaric, v.v.).

Vi du vé& dung méi bao gdm dung mdi gbc ete (ete, tetrahydrofuran (THF),
dioxan, dimetoxyetan, xyclopentylmetyl ete, v.v.), cic dung mdi gbc hydrocacbon
thom (benzen, toluen, xylen, quinolin, clobenzen, v.v.), cidc dung moi géc
hydrocacbon béo (pentan, hexan, heptan, octan, xyclohexan, v.v.), cdc dung moi géc
amit (N,N-dimetyl formamit, N,N-dimetyl axetamit, N-metylpyrolidon), cdc dung moi
géc rugu (metanol, etanol, 2,2,2-trifloetanol, n-propanol, isopropanol, n-butanol, sec-
butanol, pentanol, hexanol, xyclopropanol, xyclobutanol, xyclopentanol, xyclohexanol,
etylen glycol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol, v.v.), cdc dung moi géc
axetat este (metyl axetat, etyl axetat, isopropyl axetat), axetonitril, va hdn hop dung
mdi ctia chiing. Dung méi gbc ete nhu tetrahydrofuran 1a dwgc wu tién.

Nhiét d6 phan tng thong thuong 12 0°C dén 100°C, tét hon 1a 10°C dén 80°C.

Thoi gian phan tng thong thudng 12 10 phat dén 20h, tét hon 1a 30 phit dén 5

Buée Al-4:

a) Khi 72 1a Ci6 alkyl, Cs.15 xycloalkyl va heteroxyclyl ¢6 3 dén 12 canh, Hop
chét d ¢6 thé dugc cho phan tmg véi véi Hop chit d1 véi su ¢6 mit clia bazo dé thu
duoc Hop chat e.

Vi du vé bazo bao gom kim loai hydrua nhu natri hydrua, kali hydrua, va lithi

hydrua; alkoxit kim loai nhu kali t-butoxit, natri t-butoxit, lithi t-butoxit, kali t-
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pentoxit, natri t-pentoxit, va lithi t-pentoxit; va alkyl kim loai nhu butyllithi, va
etyllithi.

Vi du vé dung méi bao gdbm dung méi gbc ete (ete, tetrahydrofuran (THF),
dioxan, dimetoxyetan, xyclopentylmetyl ete, v.v.), cdc dung moi gbc hydrocacbon
thom (benzen, toluen, xylen, quinolin, clobenzen, v.v.), cdc dung moi géc
hydrocacbon béo (pentan, hexan, heptan, octan, xyclohexan, v.v.), va cidc dung moi
gbc amit (N,N-dimetyl formamit, N,N-dimetyl axetamit, N-metylpyrolidon, v.v.).
Dung mdi gbc amit nhu N,N-dimetyl axetamit 1a dugc uu tién.

Nhiét d6 phan tng thong thuong 1a 0°C dén 150°C, tét hon 1a 20°C dén 120°C.

Thoi gian phan tng thong thuong 14 15 phit dén 24h, t6t hon 12 30 phut dén 5

b) Khi Z2 14 Ce.10 aryl va heteroaryl c6 5 dén 10 canh, Hop chét d c6 thé duoc
cho phan tng v6i v6i Hop chét d1 véi su c6 mit clia bazo, chét xuc tac déng va phdi
tir, dé thu duogc Hop chéte.

Vi du vé bazo bao gém mudi vb co bazo yéu (natri cacbonat, kali cacbonat,
kali phosphat, xesi cacbonat, v.v.), va bazo hitu co (trietyl amin, pyridin,
tetrabutylamoni florua, v.v.). Mubi vé co bazo yéu nhu kali cacbonat 1a dugc uu tién.

Vi du v& chét xuc tac ddng bao gém dong iodua (I), dong bromua (I), dong
clorua (I), dong axetat (I), dong oxit (IT), va dong triflometansulfonat (I), va dong
iodua (I) 1a dugc vu tién.

Vi du vé phéi tt bao gém phenantrolin, quinolin-8-ol, 2,2,6,6-
tetrametylheptan-3,5-dion, va diamin nhu N,N’-dimetyletan-1,2-diamin, trans-
xyclohexan-1,2-diamin, va trans-N,N"-dimetylxyclohexan-1,2-diamin, va trans-N,N’"-
dimetylxyclohexan-1,2-diamin la dugc uu tién.

Vi du vé& dung méi bao gébm dung moi gbc ete (ete, tetrahydrofuran (THF),
dioxan, dimetoxyetan, xyclopentylmetyl ete, v.v.), cdc dung moi gbc hydrocacbon
thom (benzen, toluen, xylen, quinolin, clobenzen, v.v.), cdc dung moi géc
hydrocacbon béo (pentan, hexan, heptan, octan, xyclohexan, v.v.), cidc dung moi gbc
amit (N,N-dimetyl formamit, N,N-dimetyl axetamit, N-metylpyrolidon, v.v.), cac

dung moi géc rugu (metanol, etanol, 2,2,2-trifloetanol, n-propanol, isopropanol, n-
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butanol, sec-butanol, pentanol, hexanol, xyclopropanol, xyclobutanol, xyclopentanol,
xyclohexanol, etylen glycol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol, v.v.), cac
dung moi gdc axetat este (metyl axetat, etyl axetat, isopropyl axetat, v.v.), va
axetonitril, va dung moi gc amit nhur N-metylpyrolidon 13 duoc wu tién.
Nhiét d6 phan Gng thong thuong 14 30°C dén 200°C, t6t hon 1a 60°C dén 160°C.
Thoi gian phan tmg thong thudong 1a 1 h dén 15 h, t5t hon 1a 3 h dén 9 h.

Buéce Al-5:

Hop chét e c6 thé duge khir nhém bao vé dé thu dugc Hop cht .

Khi nhém bao vé P'? 1a Ci.6 alkoxycacbonyl nhu t-butoxycacbonyl, dugc vu
tién néu st dung axit dé khir nhom bao vé.

Vi du v& axit bao gém axit vd co (hydro clorua, axit bromhydric, axit
iodhydric, axit sulfuric, axit phosphoric, v.v.), axit sulfonic (axit metansulfonic, axit
benzensulfonic, toluen axit sulfonic, v.v.), va axit carboxylic (axit formic, axit axetic,
axit oxalic, axit maleic, axit fumaric, axit xitric, axit malic, axit sucxinic, axit malonic,
axit gluconic, axit mandelic, axit benzoic, axit salixylic, axit floaxetic , trifloaxetic
axit, axit tartric, axit propionic, axit glutaric, v.v.).

Vi du vé dung moi bao gdm dung mdi gbc ete (tetrahydrofuran,
metyltetrahydrofuran, dietyl ete, t-butylmetyl ete, diisopropyl ete, xyclopentylmetyl
ete, 1,2-dimetoxyetan, v.v.), cac dung mdi géc hydrocacbon (hexan, heptan, benzen,
toluen, v.v.), cac dung mdi géc amit (N,N-dimetyl formamit, N,N-dimetyl axetamit,
N-metylpyrolidon, v.v.), va cdc dung moi gbc halogen (diclometan, cloform, cacbon
tetraclorua, v.v.), va dung méi gbc amit nhu N-metylpyrolidon 1a dugc uu tién.

Nhiét do phan tmg théng thuong 14 0°C dén 200°C, t6t hon 1a 10°C dén 120°C.

Thoi gian phan tmg théng thuong 1a 30 phat dén 10 h, t6t hon 13 1 h dén 6 h.

Luu ¥ rang Hop chét f c6 thé thu dwoc dudi dang mubi véi axit duge sir dung
trong phan tng, va mudi nay c6 thé dwgc cho vao budce tiép theo.

<Phuong phap diéu ché chung A2>

Khi 72 1a nhém 16n nhu Cs.1s xycloalkyl ma duoc thé bang -NR*R?, ciing ¢
thé téng hop Hop chit p twrong tng v6i Hop chét f bang Phuong phép diéu ché chung

A2 nhu duoc thé hién béng so do sau.
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Trong cac cong thirc nay, Z* la Cs.s xycloalkyl khong dugc thé hoic
heteroxyclyl c6 3 dén 12 canh.

P!2 va P [a nhém bao vé amino,

mdi nhom X2, X3, X* va X5 doc 1ap 1a nhom roi chuyén duoc,

R1% v3 R1% doc 1ap 1a Ci6 alkyl, hodc R!% va R!% cung véi nguyén tir oxy
ma chung gian vao va nguyén tir cacbon ma vao d6 nguyén tir oxy gin vao ¢o thé tao
thanh nhan 1,3-dioxaxycloalkan c6 5 dén 7 canh.

Vi du vé& nhém bao vé amino bao gém formyl, (C1.¢ alkyl)cacbonyl (axetyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, v.v.), carbamoyl, Cis
alkoxycacbonyl (metoxycacbonyl, etoxycacbonyl, isopropyloxycacbonyl, sec-
butoxycacbonyl, t-butoxycacbonyl, v.v.), substituted silyl (trimetylsilyl, trietylsilyl,
triisopropylsilyl, t-butyldimetylsilyl, t-butyldiphenylsilyl, v.v.), aralkyloxycacbonyl
(benzyloxycacbonyl, 9-fluorenylmetyloxycacbonyl, v.v.), alyl, aralkyl.

Vi du vé nhém roi chuyén duoc bao gdm nguyén tir halogen, axetyloxy,
trifloaxetyloxy, metansulfonyloxy, va paratoluensulfonyloxy.

Budc A2-1:
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Hop chit g ¢6 thé duge cho phan tmg vé6i v6i azit véi s c6 mit cia bazo, dé
thu duoc Hop chét h.

Vi du vé bazo bao gém amin bac ba (trietylamin, N-metylmorpholin,
diisopropyletylamin, DBU, DABCO, v.v.).

Vi du vé azit bao gém kim loai azit nhu natri azit, trimetylsilyl azit, va
diphenylphosphoryl azit, va diphenylphosphoryl azit la dugc wu tién.

Vi du v& dung moi bao gém dung mdi gbc ete (tetrahydrofuran,
metyltetrahydrofuran, dietyl ete, t-butylmetyl ete, diisopropyl ete, xyclopentylmetyl
ete, 1,2-dimetoxyetan, v.v.), cic dung moi géc hydrocacbon (hexan, heptan, benzen,
toluen, v.v.), va cadc dung moi géc amit (N,N-dimetyl formamit, N,N-dimetyl axetamit,
N-metylpyrolidon), va dung mdi gbc hydrocacbon nhu toluen 1a dugc wu tién.

Nhiét d6 phan tng théng thudng 1 0°C dén 150°C, t6t hon 1a 10°C dén 100°C.

Thoi gian phan tmg thong thudong 13 1 h dén 10 h, tét hon 14 2 h dén 6 h.

Hop chit g dugc méd ta trong, vi du, Journal of the American Chemical
Society, 2016, 138, 1698-1708 va WO 2009/152133. N6 ciing c6 thé mua dugc trén
thi truong tir Enamine Ltd.

Budgc A2-2:

Hop chét b thu duoc & Budc Al-1b ¢6 thé dugc cho phan tng véi véi Hop
chit h voi su ¢6 mit cia bazo, dé thu duoc Hop chét i.

Vi du vé bazo bao gdm amin bic ba (trietylamin, N-metylmorpholin,
diisopropyletylamin, DBU, DABCO, v.v.), va hop chit thom chta nito (pyridin,
dimetylaminopyridin, picolin, (2,6-)lutidin, pyrazin, pyridazin, v.v.).

Vi du vé dung méi bao gdbm dung moi gdc ete nhu tetrahydrofuran (THF),
dietyl ete, dioxan; va cdc dung moi géc hydrocacbon nhu hexan, heptan, benzen,
toluen, v.v. Bazo nhu pyridin ciing c6 thé duoc sir dung lam dung moi.

Nhiét d6 phan Gng thong thuong 1a 0°C dén 60°C, tét hon 1a 5°C dén 45°C.

Thoi gian phan tng théng thuong 1a 30 phut dén 50 h, t6t hon 12 2 h dén 10 h.

Budc A2-3:

Hop chét i ¢6 thé dugc cho phan tng v6i v6i Hop chat il hogc Hop chat i2

v6i s ¢6 mit cua bazo dé thu duoc Hop chat j.
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Bazo bao gdbm mudi v6 co bazo yéu (natri cacbonat, kali cacbonat, xesi
cacbonat, v.v.), va kim loai hydrua (natri hydrua, kali hydrua, v.v.), va mubi v6 co
bazo yéu nhu xesi cacbonat 14 dwgc wu tién.

Vi du vé Hop chét il bao gém 1,2-diclo-1-metoxyetan, 1,2-diclo-1-etoxyetan,
ans 1,2-diclo-1-i-propoxyetan, va 1,2-diclo-1-t-butoxyetan, va 1,2-diclo-1-etoxyetan
la dugc uu tién. Hop chét il c6 thé mua dugc trén thi truong tor Tokyo Chemical
Industry Co., Ltd. hodc FCH Group.

Vi du vé Hop chét i2 bao g@)m 2-clo-1,1-dimetoxyetan, 2-clo-1,1-dietoxyetan,
2-bromo-1,1-dimetoxyetan, va 2-bromo-1,1-etoxyetan. Hop chat i2 ¢6 thé mua dugc
trén thi truong tir Tokyo Chemical Industry Co., Ltd.

Vi du vé dung méi bao gébm cac dung méi gbc ruou nhu metanol, etanol;
dung méi gbc ete nhu THE, dietyl ete; cac dung moi gdc este nhu etyl axetat, metyl
axetat; cac dung moi gbc nitril nhu axetonitril, benzonitril, benzyl xyanua; va céc
dung méi gbc amit nhuw N,N-dimetyl axetamit (DMA), N.N-dimetyl imidazolidinon
(DMI), DMF. Dung méi gbc amit nhir DMA 1a dugc wu tién.

Nhiét 6 phan tng théng thudng 14 0°C dén 60°C, tot hon 1a 20°C dén 45°C.

Thoi gian phan tmg thong thuong 12 1 h dén 72 h, t6t hon 13 12 phit dén 35 h.

Budc A2-4:

Hop chit j c¢6 thé duoc cho phan tng véi vai axit dé thu duoc Hop chat k.

Vi du v& axit bao gdm axit v co (clohydric axit, axit bromhydric, axit
iodhydric, axit sulfuric, axit phosphoric, v.v.), axit sulfonic (axit metansulfonic, axit
benzensulfonic, axit toluensulfonic, v.v.), va axit carboxylic (axit formic, axit axetic,
axit oxalic, axit maleic, axit fumaric, axit xitric, axit malic, axit sucxinic, axit malonic,
axit gluconic, axit mandelic, axit benzoic, axit salixylic, axit floaxetic, trifloaxetic axit,
axit tartric, axit propionic, axit glutaric, v.v.), va axit sulfonic nhu axit metansulfonic
la dugc wu tién.

Vi du vé& dung mébi bao gdm dung méi gdc ete nhu tetrahydrofuran (THF),
dietyl ete, va dioxan, va THF la dugc uu tién.

Nhiét d6 phan tng thong thuong 14 0°C dén 100°C, tét hon 1a 20°C dén 80°C.

Thoi gian phan tng thong thudng 1a 15 phut dén 6 h, tét hon 1a 30 phit dén 3
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Budc A2-5:

Hop chét k ¢6 thé dugc cho phan tmg véi véi Hop chét k1 v6i su c6 mit cla
bazo, dé thu duge Hop chat 1.

Vi du v& Hop chét k1 bao gdbm Ci.6 alkyl halogenua nhu metyl iodua, va (Ci
alkyl)cacbonyl halogenua nhu axetyl clorua. Khi R* 1a (Ci.s alkyl)cacbonyl, dugc uu
tién néu st dung axit anhydrit ma duoc thé hién bang ((C1-6 alkyl)cacbonyl),O, vi du,
axetic anhydrit thay cho Hop chat k1.

Vi du vé bazo bao gdm kim loai hydrua nhu natri hydrua, kali hydrua, va lithi
hydrua; va alkoxit kim loai nhu kali t-butoxit, natri t-butoxit, lithi t-butoxit, kali t-
pentoxit, natri t-pentoxit, va lithi t-pentoxit. Alkoxit kim loai nhu kali pentoxit la dugc
uu tién.

Vi du vé& dung méi bao gdm dung moi gbc ete nhu tetrahydrofuran (THF),
dietyl ete, dioxan; va cic dung moi gbc hydrocacbon nhu hexan, heptan, benzen,
toluen. THF 1a duoc wu tién.

Nhiét d6 phéan tng thong thuong 13 -50°C dén 50°C, tét hon 1a -40°C dén 40°C.

Thoi gian phén Gng thong thuong 1a 1 phut dén 2 h, tét hon 1a 3 phat dén 30
phut

Buéc A2-6:

Hop chit 1 ¢6 thé duge khir nhém bao vé dé thu duge Hop chat m.

Chét phan umg hodc diéu kién phan tmg phu hop c6 thé dugc chon theo loai
nhém bao vé trong qua trinh khir nhém bao vé. Khi nhoém bao vé 1a t-butoxycacbonyl,
phan ing véi axit la dugce vu tién.

Vi du vé& axit bao gdm axit vo co (clohydric axit, axit bromhydric, axit
iodhydric, axit sulfuric, axit phosphoric, v.v.), axit sulfonic (axit metansulfonic, axit
benzensulfonic, axit toluensulfonic, v.v.), va axit carboxylic (axit formic, axit axetic,
axit oxalic, axit maleic, axit fumaric, axit xitric, axit malic, axit sucxinic, axit malonic,
axit gluconic, axit mandelic, axit benzoic, axit salixylic, axit floaxetic, trifloaxetic axit,
axit tartric, axit propionic, axit glutaric, v.v.), va axit carboxylic nhu axit trifloaxeticla

dugc uu tién.
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Vi du v& dung mdi bao gébm dung moi gbc ete nhu dietyl ete, THF,
dimetoxyetan, v.v.; cdc dung moi gbc halogen nhu diclometan (CH2Cly), cloform,
cacbon tetraclorua; N,N-dimetylformamit; va axetonitril. A dung moi géc halogen
nhu CH2Cl 1a duoc wu tién.

Nhiét d6 phan tng thong thuong 1a 0°C dén 60°C, t6t hon 1a 10°C dén 40°C.

Thoi gian phan tng thong thuong 1 30 phut dén 10 h, t6t hon 1a 1 h dén 5 h.

Luu ¥ rang Hop chit m c6 thé thu dwgc dudi dang mudi véi axit dugc st
dung trong phan tmg, va mubi nay c6 thé duge cho vao Budc A2-7.

Budc A2-7:

Amino trong Hop chit m c6 thé dugc bao vé dé thu duoc Hop chit n.

Chéat phan tmg hoac diéu kién phan tmg phu hop c6 thé dugc chon theo loai
nhom bao vé trong qua trinh bao vé&. Khi nhém bao vé 1a Ci.¢ alkoxycacbonyl, phan
ung voi bazo 1a dugc wu tién.

Vi du vé& hop chit duge sir dung dé bao vé bao gdm metoxycacbonyl clorua,
etoxycacbonyl clorua, 2,2,2-tricloetoxycacbonyl clorua, benzoyl clorua (Z-Cl), 9-
fluorenylmetyloxycacbonyl clorua (Fmoc-Cl), va di-t-butyl dicacbonat, va di-t-butyl
dicacbonat 1a duoc wu tién.

Vi du vé bazo bao gém amin bic ba (trietylamin, N-metylmorpholin,
diisopropyletylamin, DBU, DABCO, v.v.), va hgp chat thom cha nito (pyridin,
dimetylaminopyridin, picolin, (2,6-)lutidin, pyrazin, pyridazin, v.v.), va amin bac ba
nhu trietyl amin l1a dugc vu tién.

Vi du vé dung méi bao gdm dung mdi gbc ete nhu dietyl ete, THF,
dimetoxyetan, v.v.; cac dung moi géc halogen nhu diclometan (CH2Cl), cloform,
cacbon tetraclorua; N,N-dimetylformamit; va axetonitril. Dung moi gbc halogen nhu
CH,Cl; la dugc wu tién.

Nhiét d6 phan tng thong thuong 14 0°C dén 60°C, tot hon 14 15°C dén 40°C.

Thoi gian phan Gng thong thudng 1a 30 phit dén 20 h, tét hon 1a 1 h dén S h.

Budgce A2-8:

Hop chét n ¢6 thé duge cho phin tmg véi v6i Hop chét nl véi su c6 mit cia

bazo dé thu duge Hop chit o.
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Vi du vé& Hop chét nl bao gdbm Ci.6 alkyl halogenua nhu metyl iodua, va (Ci.s
alkyl)cacbonyl halogenua nhu axetyl clorua. Khi R* 1a Ci alkyl, duoc uu tién néu
C1.6 alkyl 12 khong duge thé hodc duge thé bang Ci.6 alkoxy.

Budc nay duogc tién hanh teong tu véi Bude A2-5, va bazo, va dung moi

duoc st dung trong phan tng, va phan tmg nhiét do, thoi gian phan Ung 1a twong tu

voi Buoc A2-5.

Budc A2-9:
Hop chét o ¢6 thé dugc khir nhém bao vé dé thu dugc Hop chét p.

Chét phan Umg hodc diéu kién phan tng phu hgp ¢o thé duoc chon theo loai
nhém bao vé trong qué trinh khit nhém bao vé. Khi nhém bao vé P* 1a Cis
alkoxycacbonyl nhu t-butoxycacbonyl, viéc khir nhém béo vé¢ bang cach st dung axit
la duogc uu tién.
Budc nay duge tién hanh twong tw v6i Bude Al-5, va axit, va dung moi dugc
st dung trong phan ng, va phan (ng nhiét do, thoi gian phan Ung 1a twong tu voi
Buédc Al-5.

<Phuong phéap diéu ché chung B>
C6 thé téng hop Hop chét bf bang Phuwong phép didu ché chung B nhu dugc

the hién bang so do sau.
¥ 22 » F’ %
| .
- Q . iCH s
R T e LR il

4 ;‘::53‘%:-11-?‘-::::? ’ T L

ILT&H T -1 - bt CH
H T i F = R

- ‘:*h E“-E R ‘!:H;‘ —G

15 L ke

3 R L = - :E;E

) " = L:“T-’;“ : — al L ] - % o
— e e T -
. n M ‘[l " =T ; E& o 1
B-3 r R" 54 P r-il W = HO TR
H (CH &
T fdH 7 " H = Ho -5
—-R -‘-.‘l"-.“ .~<*';J:= I -i J .-‘i~:- h .LI:-._ "_
OTNCHY ik R ™ ioHa. T
b oz

Trong cac cong thirc nay, P?! 1a hydroxy, Ci.¢ alkoxy, hodc -NR?!#R?!- ya R?12

va R?™® ddc 14p 1a nguyén ti hydro, Ci-6 alkyl hodc Ce.10 aryl,
X?! 1a nguyén tit hydro, nguyén tir halogen, hodc -Zn-X?12,
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X?!2]a nguyén tir brom hodc nguyén tir iot, va
X2 13 nhém roi chuyén duoc.

Nhom roi chuyén dwoc bao gém, vi du, nguyén tir halogen, axetyloxy,
trifloaxetyloxy, metansulfonyloxy, paratoluensulfonyloxy.

Budce B-1:

Hop chit ba c6 thé dugc cho phan tig véi véi Hop chét bal v6i su c6 mit
cta chét xuc téc paladi dé thu duge Hop chét bb.

Phirc duoc tao thanh trong hdn hgp phan g nay bang cach bd sung riéng ré
hop chét paladi va phéi ti ¢6 thé duge st dung lam chét xtc tc paladi. Phirc ma da
duoc diéu ché riéng ré c¢6 thé duge s dung. Vi du vé phdi tir bao gdm 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthene, trimetylenbis(diphenylphosphin), 2-(di-
t-butylphosphino)biphenyl, 2-dixyclohexylphosphino-2’,4’,6’-triisopropylbiphenyl, 2-
(di-t-butylphosphino)-2°,4°,6’-triisopropyl-3,6-dimetoxy-1,1’-biphenyl, va 2-di-t-
butylphosphino-2°,4’,6’-triisopropylbiphenyl. Vi du v& hop chét paladi ma c6 thé
duoc két hop voi phdi tr bao gdm, vi du, di-p-clobis[(n-alyl)paladi(Il)],
tetrakis(triphenylphosphin)paladi(0).

Vi du vé chit xuc tac paladi ma c6 thé duge st dung véi budc nay bao gb6m
tris(dibenzylidenaxeton)dipaladi(0), 5,10,15,20-tetraphenyl-21H,23H-porphin
Cobalt(Il), paladi(Il) axetat, bis(di-t-butyl(4-dimetylaminophenyl)phosphin)diclo-
paladi(IT), san phém cong [1,1°-bis(diphenylphosphino)feroxen]paladi(Il)diclorua
diclometan, diclobis(triphenylphosphin)paladi(Il), paladi  hydroxit, tetrakis-
(triphenylphosphin)paladi(0), va di-p-clobis[(n-alyl)paladi(Il)]. Duoc wu ti€n néu sir
dung phuc dugce tao thanh tir hgp chét paladi cta di-p-clobis[(n-alyl)paladi(I)] va
phéi tir cua 2-(di-t-butylphosphino)-2°,4°,6>-triisopropyl-1,1°-biphenyl duéi dang chat
xuc tac & Bugce 11.

Luuy réng bude ¢6 thé dugc tién hanh véi sy ¢6 mat cia bazo.

Vi du vé bazo bao g@)m mudi vo co bazo yéu (natri cacbonat, kali cacbonat,
xesi cacbonat, natri axetat, kali axetat, canxi axetat, v.v.), kim loai hydrua (natri
hydrua, kali hydrua, v.v.), va alkoxit kim loai (kali t-butoxit, natri t-butoxit, lithi t-

butoxit, kali t-pentoxit, natri t-pentoxit, lithi t-pentoxit, v.v.).
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Vi du vé& dung méi phan tng bao gdm dung moi gbc ete nhu tetrahydrofuran
(THF), dietyl ete, dioxan, v.v.; cdc dung moi géc amit nhu N,N-dimetyl axetamit
(DMA), N,N-dimetylimidazolidinon (DMI), DMF. Dung méi c6 thé 14 hdn hop voi
nudc.

Nhiét do phan Ung thong thuong 1a 10°C dén 200°C, tét hon 1a 40°C dén
130°C.

Thoi gian phén tng thong thuomg 14 1 phit dén 20 h, t6t hon 1a 10 phut dén
10 h.

Hop chit ba c6 thé mua dugc trén thi trudng tir Aurora Fine Chemicals. N6
cling ¢6 thé duge tong hop bang cach tham khao Synthetic Communications, 39(14),
2506-2515, 2009. N6 ciing c6 thé thu duoc bing este hoa hodc amit hoa Hop chit ba,
trong d6 -COP?! 1a -COOH.

Hop chit bal ma X! 13 -Zn-X?'2 clia n6 c¢6 thé mua duge trén thi trudng tir
Focus Synthesis LLC. N6 c¢6 thé duoc tbng hop bang cich tham khio WO
2014/201206.

Buéc B-2:

Hop chét bb c6 thé dugc cho phan tmg véi v6i Hop chét bbl véi su c6 mit
clia bazo dé thu dugc Hop chat be.

Vi du vé bazo bao gdm kim loai hydrua nhu natri hydrua, kali hydrua, v.v., va
kim loai kiém hydroxit nhu lithi hydroxit, natri hydroxit, kali hydroxit, va xesi
hydroxit, va kali hydroxit 1a dugc wu tién.

Vi du vé& dung méi phan tng bao gdm cic dung mdi gbc amit nhu N,N-
dimetyl axetamit (DMA), N,N-dimetylimidazolidinon (DMI), va DMF, va DMI la
duoc vu tién. Dung moi ¢6 thé 1a hdn hop véi nuéc.

Nhiét do phan tmg thong thuong 13 -10°C dén 100°C, tét hon 1a 0°C dén 45°C.

Thoi gian phén tng thong thuong 1a 30 phit dén 10 h, t5t hon 1a 1 h dén 5 h.

Hop chét bb ¢6 thé mua dugc trén thi truong tir Aquila Pharmatech LLC. N6
c6 thé duge tong hop bang cach tham khao WO 2013/010904, Organic Letters, 7(18),
3965-3968, 2005, hoac US 5998438.

Buéc B-3:
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Hop chét be c6 thé duge cho phan tng véi véi hydroxyamin (H2NOH) dé thu
duoc Hop chit bd.

Vi du vé& dung méi phan tng bao gom cac dung mdi phan cuc khong proton
nhu dimetylsulfoxit (DMSO), dimetylformamit, dimetylaxetamit, va 1-metyl-2-
pyrolidinon, va cdc dung moi géc rugu nhu metanol va etanol, va DMSO 1a dugc vu
tién. Dung méi c6 thé 1a hdn hop véi nude.

Nhiét do phan tmg thong thuong 1a -10°C dén 100°C, tot hon 1a 20°C dén
45°C.

Thoi gian phéan (g thong thuong 12 2 h dén 72 h, tot hon 1a 3 h dén 36 h.

Hop chét bd ¢6 thé duoc cho vao Bude B-4 ma khong can tach hodc tinh ché.

Budc B-4:

Hop chét bd c6 thé duoc cho phan Gmg véi v6i triphosgen, este cua axit clo-
cacbonic (metyl clocacbonat, etyl clocacbonat, isopropyl clocacbonat, v.v.), cacbonyl
diimidazol, v.v., tt hon 1a cacbonyl diimidazol véi sy c6 mat cua bazo, dé thu duoc
Hop chét be.

Vi du vé bazo bao gdbm amin bic ba (trietyl amin, N-metylmorpholin,
diisopropyletylamin, 1,8-diazabixycloundec-7-en (DBU), DABCO, v.v.), va kim loai
hydroxit (natri hydroxit, kali hydroxit), va amin bac ba nhu DBU la duoc vu tién.

Vi du vé dung méi bao gdm céc dung mdi phan cuc khdng proton nhu
dimetylsulfoxit (DMSO), dimetylformamit, dimetylaxetamit, va 1-metyl-2-
pyrolidinon, cidc dung moi gbc ruou nhu metanol va etanol, va dung moi gbc ete nhur
tetrahydrofuran (THF), dietyl ete, va dioxan, va DMSO la dugc uu tién.

Nhiét d6 phan tng thong thuong 1a -10°C dén 100°C, tot hon 1a 20°C dén
45°C.

Thoi gian phan tng thong thuong 14 10 phut dén 10 h, t6t hon 1a 15 phut dén
2 h.

Budce B-5:

Hop chit be ma dugc bao vé véi P2 ¢6 thé duge khir nhém bao vé bang cach
sir dung bazo dé thu duoc Hop chét bf.

Vi du vé bazo bao gém kim loai kiém hydroxit nhu lithi hydroxit, natri
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hydroxit, kali hydroxit, va xesi hydroxit; va alkoxit kim loai nhu kali t-butoxit, natri t-
butoxit, lithi t-butoxit, kali t-pentoxit, natri t-pentoxit, va lithi t-pentoxit.

Vi du v& dung méi bao gdm cac dung moi gbc rugu nhu metanol, etanol,
metoxy etanol, t-butylruou; dung moi gbc ete nhu THF, dietyl ete; va cac dung moi
gbc amit nhu N,N-dimetyl axetamit (DMA), N,N-dimetylimidazolidinon (DMI), va
DMF. Dung mdi ciing ¢6 thé be hdn hop véi nude.

Nhiét do phan Gng thong thuong 1a -20°C dén 120°C, tét hon 1a 20°C dén
100°C.

Thoi gian phan tng thong thudng 1a 20 phut dén 10 h, tét hon 13 30 phut dén
5 h.

Luuy réng thr tu cda cac Bude B-1, B-2, B-3, B-4 va B-5 ¢o thé duoc thay
dbi. Vi du, Hop chét ba c6 thé dugc cho lién tiép vao Budc B-2, va Bude B-1 dé thu
dugc Hop chét bc. Hop chét ba co thé duoc lién tiép cho vao Budc B-2, Bude B-3,
Bu6c B-4, Budc B-5, va Budc B-1 dé thu dugc Hop chét bf. Hop chét ba c6 thé dugc
lién tiép cho vao Budc B-2, Bude B-3, Bude B-4, Budce B-1 va Buée B-5 dé thu duge
Hop chét bf.

Buéc B-Aa va Buge B-Ab:

Ngoai ra, khi X?! 1a nguyén ti halogen, Hop chét ba c6 thé dugc cho vao sau
Budc B-Aa va Buge B-Ab dé thu duoc Hop chat bb, va Hop chat bb ciing ¢6 thé duoc

cho vao Budc B-2.
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Trong cic cdng thirc nay, R% va R doc 1ap 1a nguyén tir hydro hodc Ci
alkyl, hodc R% va R cing véi nguyén tr oxy ma ching gin vdo va nguyén t
cacbon ma vao d6 nguyeén tr oxy gén vao c6 thé tao thanh 1,3,2-dioxaborolanyl hodc
1,3,2-dioxaborinanyl.

Budéc B-Aa:
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Hop chat ba c6 thé dugce cho phan tmg véi véi Hop chét ba2 hoic Hop chét
Ba3 voi1 su ¢6 mit cua chét xuc tac paladi dé thu dugc bo hitu co Hop chét baa. Budc
nay co thé duoc tién hanh véi su ¢6 mit cia bazo.

Budc nay dugce tién hanh tuong tu voi Bude B-1, va chét xuc tac paladi, bazo,
dung moi ndy dugc st dung trong phan g, hoac phan tng nhiét do, thoi gian phan
ung la tuong tu vai Bude B-1.

Vi du vé Hop chit ba2 bao gém pinacol boran, 4,6,6-trimetyl-1,3,2-
dioxaborinan. Hgp chit ba3 bao gém, vi du, axit diboronic, pinacol
diboran(4,4,4°,4°,5,5,5’,5’-octametyl-2,2’-bi(1,3,2-dioxaborolan)), bis(neopentyl
glycolato)dibo, va bis(hexylen glycolato)dibo. Cac hop chit nay c6 thé thu duge dudi
dang san pham thuong mai tir Tokyo Chemical Industry Co., Ltd. Bang cach tham
khao Journal of the American Chemical Society, 131(45), 16346-16347, 2009 hoac
Organic Synthesis, 77, 176-185, 2000, chung ciing c6 thé dugc tong hgp bang cach st
dung i) pinacol va ii) diboran, phitc BH3* THF hodc BHs - dimetyl sulfit phtrc.

Hop chét baa bo hitu co ¢6 thé dugc cho vao Bude B-Ab ma khong can tach.

Budc B-Ab:

Hop chét baa bo hitu co ¢6 thé duge cho phan tmg véi véi Hop chét bal voi
su ¢6 mat cuia bazo dé thu duoc Hop chét bb.

Vi du vé bazo bao gdm mudi vo co bazo yéu (natri cacbonat, kali cacbonat,
xesi cacbonat, natri axit cacbonat, kali axit cacbonat, v.v.), va natri cacbonat 1a dugc
uu tién.

Dung méi duoc st dung trong phan Gng hodc phan tng nhiét d9, thoi gian
phan tng 1a giéng voi Buée B-1.

Luu ¥ rang su bién ddi ciia Hop chét bal thanh hop chat bo hitu co tuong tu
v6i su bién dbi cua Hop chét ba thanh Hop chét baa, tiép theo 1a phan tng ctia n6 v6i
Hop chit ba ciing tao ra Hop chat bb.

Buéc B-B:

Ngoai ra, khi Hop chét bbl duoc thé hién bang X*'-(CH2)m-CH2-CN, Hop
chét bea twong umg v6i Hop chét be thu duge & Bude B-2 ¢ thé dugc cho vao Buéde

B-B, nghia 13, phan tmg véi Hop chat bel véi su c6 mit cia bazo dé tao ra Hop chét
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beb twong tng véi Hop chét be, trong d6 R7 va R® cung v6i nguyén tir cacbon ma
ching gin vao tao thanh nhan Cs.is xycloalkan, va nhan Cs.1s xycloalkan duoc tao
thanh béi viéc két hop R7 va R® ¢6 thé duogc thé bang mot dén ba Ci6 alkyl, va hop

chét thu dugc c6 thé duge cho vao Bude B-3.

Trong cac cong thirc nay, R7, R’ va R tdn tai trong nhiéu loai n8, mdi gbc
doc 14p 1a nguyén tir hydro hodc Ci.6 alkyl, van8 1a sb nguyén nam trong khoang tir 0
dén 3.

Bazo bao gdm, vi du, kim loai hydrua nhu natri hydrua, kali hydrua, lithi
bis(trimetylsilyl)amit (LiHMDS), va natri bis(trimetylsilyl)amit (NaHMDS), kali
bis(trimetylsilyl)amit (KHMDS), lithi diisopropylamit (LDA), va lithi 2,2,6,6-
tetrametylpyrrolidide, va KHMDS la dugc uu tién.

Dung mdi bao gém, vi du, dung moi gbc ete nhu THF, dietyl ete va dioxan,
cac dung moi gdc amit nhu N,N-dimetyl axetamit (DMA), N,N-
dimetylimidazolidinon (DMI), DMF, N,N'-dimetylpropylenure (DMPU), va dung moi
gb¢ amit nhu DMPU 1a duoc wu tién.

Nhiét d6 phan tmg 13, vi du, -20°C dén 40°C, t6t hon 14 -10°C dén 10°C.

Thoi gian phan ung 13, vi du, 30 phut dén 8 h, tot hon 1a 1 h dén 4 h.

Hop chét bel ¢6 thé thu duge dudi dang san pham thuong mai tir CGeneTech.
Inc. N6 ciing c¢6 thé duoc téng hop bang cach tham khao Organic Letters, 12(17),
3938-3941, 2010.

<Phuong phap diéu ché chung C>

Bugce C-1:
[Cong thirc hoa hoc 16]
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Hop chét f (hoac Hop chét p) va Hop chit bf ¢6 thé duoc ngung tu bang cach
sir dung chat ngung tu véi su c6 mit clia bazo, va Hop chét (Ia) c6 thé thu duoc.

Vi du v& chit ngung tu bao gébm chit ngung tu trén co s6 BOP nhu
benzotriazol-1-yloxy-tris(dimetylamino)phosphoni hexaflophosphat (BOP),
benzotriazol-1-yloxy-tris(pyrrolizino)phosphoni hexaflophosphat (PyBOP(Registered
Trademark)), PyAOP, BroP, PyCloP, PyBroP(Registered Trademark), DEPBT; 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua n-hydrat (DMT-MM), 2-
(1H-benzotriazol-1-y1)-1,1,3,3-tetrametyluroni tetrafloborat (TBTU),
[dimetylamino(triazolo[4,5-b]pyridin-3-yloxy)metyliden]-dimetylazani
hexaflophosphat (HATU), va etyl (hydroxyimino)xyanoaxetat (Oxyma). HATU la
duoc uu tién.

Vi du vé bazo bao gébm amin bic ba (trietyl amin, N-metylmorpholin,
diisopropyletylamin, DBU, DABCO, v.v.), va hgp chit thom chta nito (pyridin,
dimetylaminopyridin, picolin, (2,6-)lutidin, pyrazin, pyridazin, v.v.), va amin bac ba
nhu diisopropyletylamin la dugc wu ti€n.

Vi du vé dung mdi bao gdm dung mdi gbc ete nhu THF, dietyl ete va dioxan,
cac dung mdi phan cuc khong proton nhu dimetylsulfoxit (DMSO), dimetylformamit
(DMF), dimetylaxetamit, va 1-metyl-2-pyrolidinon, va dung moi phan cuc khong
proton nhu DMF 1a dugc uu tién.

Nhiét d6 phéan tmg 13, vi du, 0°C dén 80°C, t6t hon 1a 20°C dén 60°C.

Thoi gian phan tng 13, vi dy, 1 phut dén 10 h, tdt hon la 30 phit dén 5 h.

Luu y rang Hop chét (Ta) c6 thé thu duoc bang cach thay dbi thi tw cia céc
bude, vi du, bing cach cho lién tiép Hop chit d vao Bude Al-5, Bude C-1, Bude Al-
4, cho lién tiép Hop chat ba vao Budc B-2, Budc B-3, Bude B-4, Buge B-5, Bude C-1,

va Budce B-1.
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Ngoai ra, hop chét c6 Cong thire (I) c6 thé duogc cho tiép xuc véi hodc phan
g v6i axit hodc bazo ma c6 thé duoc sir dung trong qua trinh bao ché dugc phdm dé
thu duoc mubi cia n6. Mudi c6 thé 1a mubi duge dung bét ky, va vi du vé cac mudi
nay bao gdm mubi axit vé co (mubi axit clohydric, mubi axit bromhydric, mubi axit
iodhydric, mubi axit sulfuric, mudi axit phosphoric, v.v.), mudi axit sulfonic (muéi
axit metansulfonic, mudi axit etansulfonic, mudi axit benzensulfonic, mudi axit toluen
sulfonic, v.v.), mudi axit carboxylic (muéi axit formic, mudi axit axetic, mudi axit
oxalic, mudi axit maleic, mubi axit fumaric, mubi axit xitric, mudi axit malic, mubi
axit sucxinic, mudi axit malonic, mudi axit gluconic, mubi axit mandelic, mudi axit
benzoic, mubi axit salixylic, mudi axit floaxetic, mubi axit trifloaxetic, mudi axit
tartric, mudi axit propionic, mudi axit glutaric, mudi axit adipic, mubi axit nicotinic,
v.v.), mudi kim loai kiém (mubi lithi, mudi natri, mudi kali, mudi xesi, mudi rubidi,
V.V.), mudi kim loai kiém thd (muéi magie, mubi canxi, V.V.), mudi amoni (muéi
amoni, mudi alkylamoni, mudi dialkylamoni, mudi trialkylamoni, mudi
tetraalkylamoni, v.v.), va mubi axit amin bazo (muéi lysin, mubi arginin, v.v.), va
mubi kim loai kiém va mubi kim loai kiém thd dugc wu tién, va mudi natri va mubi
canxi la dugc uvu tién hon ca. Vi duy, dang tu do cua hop chét ¢6 Cong thtc (I) co thé
duoc tao huyén phu hodc hoa tan trong rugu, nhu metanol, va etanol, hodc axetonitril,
axeton, dimetylsulfoxit, v.v. va dung dich nudc bazo chira ion natri tir natri hydroxit,
v.v., dung dich metanol chira natri metoxit, hodc dung dich etanol chira natri etoxit
duoc bd sung vao do, dé thu duge mubi natri ctia hop chat c6 Cong thie (I). Nhiét do
phan tng 13, vi du, tir 0°C dén 80°C, t6t hon 1a tir 20°C dén 60°C.

Hop chit c6 Cong thirc (1) hodc mudi ctia né c6 thé 1a solvat, hoic khong
phai solvat. Dung moi c6 mdt trong solvat co thé 14 nudc hoic dung moi hiru co.
Ruou (vi du, metanol, etanol, n-propanol), dimetylformamit, axetonitril, axeton,
dimetylsulfoxit c¢6 thé duoc st dung lam dung mai hitu co. Hop chat c6 Cong thire (I)
va mudi cua no co thé 1a tét hon 1a dugc st dung & dang hydrat, va con tét hon la
dugc sir dung & dang khong phai solvat. Ty phan cia phan tir dung moi (t6t hon 14
phén tir nuéce) véi hop chét phan tir riéng ré c6 Cong thirc (I) hoic mudi cta né 13, vi

du, tr 0,1 dén 10, va tir 0,5 dén 6 1a dugc wu tién hon. Ngoai ra, ty phan c6 thé bi dnh
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huéng boi do 4m, phuong phap diéu ché, va mua san Xuét.

Solvat ctia hop chit c6 Cong thire (I) hoic mudi cua n6 c¢6 thé thu dugc bang
phuong phép thong thuong, nhu két tia Hop chét c6 Cong thirc (1) hodc mubi ciia nd
tr dung moi. Ngoai ra, hydrat co thé thu dugc bang cach két tia hop chét c6 Cong
thire (I) hodic mubi ciia n6 tir dung moi hitu co chira nudc.

Solvat cta hop chét c6 Cong thirc (I) hoic mudi cta né co thé duge bién doi
thanh hop chét c6 Cong thirc (I) hodc mudi cta n6 bang phuong phép thong thudong
nhu dun néng dudi ap sudt giam.

Hop chit duoc st dung dudi dang duoc chit t6t hon 12 Hop chit dugc thé
hién bang chinh Cong thirc (I) (dang tw do), hydrat ciia dang tu do, mudi ciia dang tu
do, va hydrat cua mubi, tbt hon nira 13, dang tu do, hydrat cia dang tu do, mudi natri
cua dang tu do, hydrat cta natri mubi, mubi canxi cta dang tu do, va hydrat cua mudi
canxi.

Hop chit c¢6 Cong thie (I) hodc mubi cta no, hodc solvat ctia hgp chit nay
hodc mubi cua hop chét nay, cua sang ché co thé dugce st dung & dang tinh thé, hoic
trang thai vo dinh hinh.

Sang ché bao gdm toan bo cac chét ddng phan lap thé cta hop chét c6 Cong
thire (I) (vi du, chit ddng phan ddi anh, cht dong phan khong dbi quang (bao gdm
cac chat ddng phan hinh hoc cis- va trans-)), dang raxemic cla chét ddng phén, va céc
hdn hop khéc. Vi du, hgp chét theo sang ché c¢6 thé c6 mot hodc nhidu tAm 1ap thé, va
sang ché bao gdbm hdn hop raxemic, hon hop céc chét dong phan khong d6i quang, va
chét ddng phan dbi anh cta hop chat nay.

Sang ché bao gdbm phuong 4n trong d6 nguyén ti céu thanh phan tir hop chat
theo sang ché c6 Cong thirc (I) 1a chét ddng vi, va bao gdm phuong 4n trong do it nhat
mot nguyén tir duge thé bang nguyén tir ¢ ciing s6 nguyén tir (sd proton) va khac 5O
khéi (tbng proton va notron). Vi du vé chét déng vi c6 mit trong hop chét theo sang
ché bao gdbm nguyén tir hydro, nguyén ti cacbon, nito nguyén ti, nguyén tir oxy,
nguyén tir phospho, nguyén tr luu huynh, nguyén tir flo, nguyén tir clo, ma lan luot
bao gdm 2H, °H, 13C, 14C, 1N, 170, 180, 3'p, 32p, 35S, '8, 36CI. Dic biét, chat dong vi

phéng xa ma phét ra phéng xa nhu dang phén ra cua chung, nhu *H hogc *C, 12 hitu
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ich 1am dugc pham hodc trong céac thir nghiém dia hinh hop chét in vivo. Chat dong vi
bén s& khong phan ri cling nhu thay dbi khéi luong cua ching, khdng c6 hoat tinh
phong xa, vi vy, ching c6 thé duge st dung mot céch an toan. Khi nguyén ti ciu
thanh phan t& hop chét theo séng ché 1a chét d@)ng vi, n6 ¢6 thé duge bién d6i theo céc
phuong phap thong thuong bing cach thay thé chét phan tmg duoc str dung trong qué
trinh tdng hop bang chit phan tng chira chét déng vi tuong tng.

Hop chét theo sang ché, mudi cia né, hoic dung méi cua ching c6 tac dung
chu van thu thé GLP1 va tac dung 1am giam ndng d6 glucoza huyét, va n6 c6 thé duge
sir dung dé phong ngira hodc didu tri bénh ddi thao dudng phu thude insulin (bénh dai
thao duong Typ 2), bénh dudong huyét cao, suy giam dung nap glucoza, bénh dai théo
duong phu thudc insulin (bénh déi thado duong Typ 1), bién chung cta bénh dai thao
duong, bénh béo phi, bénh cao huyét ap, bénh md cao cao, bénh xo cliing dong mach,
nhdi mau co tim, bénh tim mach vanh, bénh nhdi mau nio, bénh gan nhiém m& khong
lién quan dén rugu, bénh Parkinson, hodc chimg mét tri, bang cach cho bénh nhéan
dung n6 ¢ dang duogc phim vé6i lwong c6 tac dung diéu tri bang phuong phéap ding
phu hop.

“Bénh dai thdo dudng” theo sang ché 13 tinh trang hodc bénh trong do6 viéc
chuyén héa dé tao ra va sir dung glucoza tré nén thiéu hut do khong duy tri dugc
lwong glucoza huyét phi hop trong co thé, va bao gdbm bénh déi thao duong phu thudc
insulin (bénh dai thao duong Typ 1) va bénh dai thao duong phu thudc insulin (bénh
dai thao duong Typ 2).

“Bénh duong huyét cao” dung dé chi tinh trang trong d6 luong glucoza trong
huyét twong khi d6i hodc sau khi dung glucoza cao hon mtrc binh thuong (vi du, 80
dén 110 mg/dL & nguoi khi d6i), va no la triéu ching dién hinh ctia bénh déi théo
duong.

“Chtg suy giam dung nap glucoza” bao gbm sy suy giam dung nap glucoza
khang insulin va viéc tiét khong dt insulin.

“Bién chimg cta bénh dai thdo duong” la bién ching gy ra boi bénh dai thao
dudng hodc bénh duong huyét cao, va nd c6 thé 1a bién chimg cép tinh hodc bién

chirng man tinh. Thuat ngi “bién chimg cép tinh” bao gdm nhiém xeton-axit, va bénh
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truyén nhidm (vi dy, nhiém tring da, nhiém tring mé mém, nhiém tring dudng mat,
nhiém trung hé ho hép, nhidm tring duong tiét niéu), va “bién ching man tinh” bao
gdm, vi du, bénh mao mach (vi dy, bénh than, bénh vong mac), bénh than kinh (vi du,
rdi loan than kinh cam giac, rbi loan thin kinh van dong, rdi loan than kinh tuw dong),
va hoai thu. Bién ching chinh ciia bénh dai thdo duong bao gbém bénh vdng mac do
dai thao duong, bénh than do dai thao duong, va bénh than kinh do dai thao duong.
“Bénh tim mach vanh” bao gém nhdi méu co tim va con dau thit nguc.

“Chung mét tri” bao gém, vi du, bénh Alzheimer, sa sut tri tué ndo mach, va
chimg mét tri do dai thao dudng.

Phuong phap ding c6 thé 1a dung toan than bao gbdm ding qua dudng miéng,
dung trong truc trang, dung trong tinh mach, dung trong mang nhay, dung dudi da,
dung trong 4m dao, dung trong mang bung, dung trong bang quang, va xong, cling
nhu ding khu tra bang thude ma, gel, va kem.

Khi stt dung hop chét theo sang ché, mudi cia né, hoic solvat ctia hop chét
nay hodc mudi ctia hop chét nay & dang duge phim, né thong thudong duge bao ché
thanh dugc phdm nhit dinh (dang lidu lwong). Vi du vé duoc phim nay bao gém vién
nén, vién nang, thudc cdm, bot, thudc cdm, vién thudc tron, dung dich nuéc hodc
dung dich khong nuéc hoic hon dich. Ngoai ra, hop chét theo sang ché, mubi cia no,
hoic solvat ctia hop chit nay hodc mubi ctia hop chét nay ciing c6 thé duoc sir dung &
dang cac ché phdm giai phong co kiém soat. Vi du vé cac ché phim giai phéng c6
kiém soat bao gbém, vi du, cac ché phim duoc nhiing trong co thé, cac ché pham dugc
dung cho niém mac miéng hodc miii. Dung dich hoac hon dich ¢6 thé duge nhoi vao
d6 chira thich hop dé chia thanh cac lwong ding tuong tmg dé bao quan.

Mot s duge phim co6 thé duoc bao ché bing cac phuong phap di biét & bang
cach tron hop chét theo sang ché, mudi cia né, hodc solvat ctia hop chét nay hoic
mubi ctia hop chit nay va chat phu gia duge dung. Vi du vé cac chit phu gia nay bao
gdm, vi dy, ta duoc, chét bodi tron (chét bao), cht két dinh, chat gay rd, chat 6n dinh,
chit diéu hoa, chit nén, chat phén tén, chét pha lodng, chit hoat dong bé mat, hoac
chét nhil héa.

Vi du vé t4 duoc bao gdm tinh bot (tinh bot, tinh bot khoai tdy, tinh bdt ngd,
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v.v.), lactoza, xenluloza tinh thé, va dicanxi phosphat.

Vi du vé chét bdi tron (chit bao) bao gdm etyl xenluloza, hydroxypropyl
xenluloza, hydroxypropylmetyl xenluloza, senlac, bot talc, sap carnauba, va parafin.

Vi du v& chit két dinh bao gdm polyvinyl pyrolidon, macrogol, va hop chét
gidng véi cac ta duge néu trén.

Vi du v& chit gay rd bao gdm tinh bot bién tinh héa hoc va xenluloza, nhu
croscarmeloza natri, natri carboxymetyl tinh bot, polyvinyl pyrolidon lién két ngang,
va hop chét gidng véi cac ta duge néu trén.

Vi du v& chét én dinh bao gdm para-oxybenzoats nhu metyl paraben, va
propyl paraben; benzalkoni clorua; phenol nhu phenol, va cresol; thimerosal; axit
dehydroaxetic; va axit sorbic.

Vi du vé chit diéu hoa bao gém chét tao ngot, chét axit héa, va huong lidu,
ma thuong dugc stt dung.

Vi du vé chét nén bao gém chit béo nhu m& lon; dau thue vt nhu dau oliu va
dau ving; rugu cao hon nhu rugu stearylic, va xetanol; dau dong vat; axit lanolin;
vaselin; parafin; bentonit; glyxerin; va dau glycol.

Vidu vé chét phan tan bao gém din xuét xenluloza (cao su Arabic, tragacanth,
metyl xenluloza, v.v.), polyeste cia axit stearic, sorbitan sesquioleat, nhom
monostearat, natri alginat, polysorbat, va este cla axit sorbitan béo.

Vi du vé dung méi hodc chét pha lodng trong ché pham 16ng bao gbm phenol,
clocresol, nudc tinh ché, nuéc cét, v.v.

Vi du vé chit hoat dong bé mit hoic chét nhii hoa bao gdm polysorbat 80,
polyoxyl 40 stearat, lauromacrogol.

Ham luong ciia hop chat theo séng ché, mudi cta no6, hodc solvat ciia hgp
chit nay hoic mudi ciia hop chat nay trong dugc pham khéac nhau theo dang lidu
lugng, nhung thuong ndm trong khoang tir 0,01 dén 100 % trong lugng.

Duoc phém 6 thé chtra mot hodc hai hoac nhiéu loai hop chét theo sang ché,
mudi cta né, hodc solvat ciia hop chat nay hodc mudi ctia hop chat nay.

Khi st dung hop chét theo sang ché, mubi cua no, hodc solvat ctia hop chat

nay hodc mudi ctia hop chét nay dudi dang Thudce phong ngira hodc diéu tri bénh dai
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thao duong phu thudc insulin (bénh dai thao duong Typ 2) hodc bénh béo phi, luong
duoc dung co thé dugc xac dinh phu hop theo mirc d§ nghiém trong cua triéu chung,
tudi, thé trong, tinh trang stc khoe cung, cac thudc khac duoc két hop, va phuong
phap dung. Vi du, khi dbi twgng dung l1a dong vat mau nong, dac biét la nguoi, lidu
lugng mdi ngay ndm trong khoang tir 0,01 dén 10000 mg, tot hon 14 tir 0,1 dén 1000
mg, khi ding qua dudng miéng, va tir 0,001 dén 3000 mg, tot hon 1a tir 0,01 dén 300
mg khi dung khong qua dudng miéng. Luu y rang lidu lugng néu trén c6 thé duoc
dung mot 1an mdi ngay dén vai tudn, hodc no c¢6 thé duoc chia thanh hai hozc nhiéu
14n mdi ngay.

Luogng hitu hi€u cua hop chét theo sang ché, mubi cta né, hoic solvat cia hop
chét nay hozc mubi cta hop chét nay co6 nghia 1a lwong c6 tac dung diéu tri hodc
phong ngtra, va né co thé duoc xac dinh phu hgp theo mirc d¢ nghiém trong cua triéu
ching, tudi, thé trong, tinh trang sirc khoe cung, cac thubc khac duge két hop, va
phuong phép dung.

Vi du thwe hién sang ché

Noi dung cua sang ché s& duoc giai thich cu thé hon bang cdc Vi du va Vi du
tham khéo sau. Toan bd cac chit ban dau va chat phan tmg thu duge tir cic nha cung
cép thwong mai hodc dugc téng hop bang cac phuwong phip da biét thong thuong.
Nhiét do trong phong (rt) 1a nhiét do nim trong khoang tir 5 dén 35°C. Silicagel dugc
st dung 1a SHOKO Scientific Purif-Pack (Registered Trademerk) SI 60 um (Shoko
Scientific Co., Ltd.), Biotage (Registered Trademark) SNAP Ultra Silica Cartridge
(Biotage), hoic SNAP KP-Sil Cartridge (Biotage), silicagel pha ddo la Wakosil
(Registered Trademark) 25C18 (Wako Pure Chemical Industries, Ltd.), hodc Biotage
(Registered Trademark) SNAP Ultra C18 Cartridge (Biotage). Viéc tinh ché HPLC
ctia hop chét dwoc tién hanh bang cach st dung hé tinh ché tuy dong HPLC/MS
(Waters) hodc hé HPLC diéu ché véi chic ning bom/phin doan (Gilson). Pho 'H-
NMR duge do bang cach khong sir dung hodc st dung MesSi lam chét noi chuan, va
bang cach st dung ECP-400 (JEOL), Agilent 400-MR (Agilent Technologies Japan,
Ltd), AVANCE3 300MHz (Bruker) hoaic AVANCE3 600MHz Cryo-TCI (Bruker)

(s=vach don, brs= vach don rong, d= vach doi, t= vach ba, q= vach bon, dd=cdp vach

-43-



36072

d6i, ddd= cap cap vach doi, m=da vach). Do chuyén dich héa hoc cia dit liéu NMR st

dung MesSi hodc dung mdi khir doteri lam chét tham chiéu, va duoc thé hién theo

ppm (phﬁn triéu, 0), va héng s6 lién hop (J) duoc thé hién béng cach st dung Hz

(Hertz). LC/MS duoc tién hanh bang cach do thoi gian luu va thuc hién do phé khéi

bing cach sir dung thiét bi va diéu kién phan tich ctia Bang 1. Vi séng dugc birc xa
bang cach st dung InitiatorTM (Biotage). Phd khéi theo LC/MS dugc tién hanh bang
cach st dung thiét bi quang phd ké sau: SQD (Waters), SQD2 (Waters), 2020
(Shimadzu), hoac 2010EV (Shimadzu).

[Bang 1]

Bang 1. Thiét bi va diéu kién phan tich dugc st dung cho LC/MS

Dbiéu kién phan

tich LC/MS s6 Thiétbi | Cot Pha dong, gradient va luu lugng
nexera/2 Speed Core C18 0,1%FA H,0/0,1%FA MeCN
SMD-FA05-1 020 2,1lmmlI.D.x50mm, | =95/5—0/100(1,5 phut)—0/100(0,5
2,7um phut), 1 mL/phut
nexera/2 Metoric Core C18 0,1%FA H>O/0,1%FA MeCN
SMD-FA05-2 020 2,1mmlI.D.x50mm, |=95/5—0/100(1,5phut)—0/100(0,5
2,7um phut), 1 mL/phut
orayy | A3centis EXPress | g o4p A H,0/0,1%FA MeCN
SMD-FA05-3 020 5 1oamL.D.x50mm =95/5—0/100(1,5 phut)—0/100(0,7
2,7Hm e > | phat), 1 mL/phut
nexera/2 Speed Core C18 0,1%FA H>0/0,1%FA MeCN
SMD-FAO05-long 020 2,1mmI.D.x50mm, |=05/95—0/100(4,5 phut)—
2,7um 0/100(0,5 phat), 1 mL/phtt
Phenomenex
- 0,1%FA H20/0,1%FA MeCN
SMD-FAL0-1 | QeS| Kimetex CH8 1 —50/10—0/100(1.2 phut)—
2,6um e > 1 0/100(0,5 phut), 1,5 mL/phut
UFLCX Kinetex XB-C18 0,1%FA H>0/0,1%FA MeCN
SMD-FA10-2 R/2020 3,0mmI.D.x50mm, |=90/10—0/100(1,2 phut)—
2,6um 0/100(0,5 phat), 1,5 mL/phut
UFLCX Kinetex XB-C18 0,1%FA H,0/0,1%FA MeCN
SMD-FA10-3 R/2020 3,0mmI.D.x50mm, |=90/10—0/100(1,1 phuat)—
2,6um 0/100(0,7 phat), 1,5 mL/phut
UFLCX Acquity BEH C18 0,1%FA H>0/0,1%FA MeCN
SMD-FA10-4 R/2020 2,1mmI.D.x50mm, |=90/10—0/100(1,1 phut)—
1,7um 0/100(0,5 phut), 0,7 mL/phut
Nexera/2 Accucore 0,1%FA H20/0,1%FA MeCN
SMD-FA10-5 020 2,1mmI.D.x50mm, |=90/10—0/100(1,1 phut)—
2,7um 0/100(0,5 phut), 1,0 mL/phut
UFLCX Kinetex XB-C18 0,1%FA H,0/0,1%FA MeCN
SMD-FA1060-1 R/2020 3,0mmlI.D.x50mm,2 | =90/10—40/60(4,0 phut)—5/95(0,5
,bpum phut), 1,5 mL/phut
Phenomenex
. 0,1%FA H>0/0,1%FA MeCN
SMD-FA10-long | Rhago¢ | Snetex G851 =90/10—0/100(4,5 phiit)—

,6um

0/100(1,3 phat), 1,1 mL/pht
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Ascentis Express

0,05%TFA H20 /0,05%TFA MeCN

SMD-TFA05-1 | Bexeral2 | G180 o | =95/5—0/100(1,5 phiit)—0/100(0.5
2’7um 7 > | phut), 1 mL/phut
| Metoric Core CI8 | 0,05%TFA H;0 /0.05%TFA MeCN
SMD-TFA05-2 | BSX 2.ImmlL.D.x50mm, | =95/5—0/100(1,5 phut)—0/100(0,5
: 2, 7um phut), 1 mL/phut
oy | Kinetex L7uCI8 | 0,05%TFA H;0 /0.05%TFA MeCN
SMD-TFA05-3 | DX 2. 1mml.D.x50mm, | =95/5—0/100(1,5 phit)—0/100(0,5
1,7um phut), 1 mL/phut
corafy | Decntis EXPIESs ] 0 0504TEA H,0 /0.05%TFA MeCN
SMD-TFA05-4 | DX 18 o somm. | ~93/5—0/100(1.1 phiit)—0/100(0.5
2’7M S > | phut), 1 mL/phut
UFLCx | Shim-pack XR-ODS | 0,05%TFA H;0/0,05%TFA MeCN
SMD-TFA05-5 | oiacsac | 3.0mmLD.x50mm, | =95/5—0/100(1.2 phiit)—0/100(1,0
2,2um phut), 1 mL/phut
UFLex | Shim-pack XR-ODS | 0,05%TFA H0/0,05%TFA MeCN
SMD-TFA05-6 | Rho5a | 3.0mmIDx50mm.2 | =95/5—0/100(2.2 phiit)—0/100(1,0
,2um phut), 1 mL/phtt
Ascentis Express
: 0.1%FA H,0/0,1%FA MeCN
SMD-FA0s-Rp | BeXera2 | RE-Amide . 1 —55/5-0/100(1.5 phiit)—~0/100(0,5
2’7Hm o > | phuat), 1 mL/phut
Ascentis Express
. 0.1%FA H20/0,1%FA MeCN
SMD-FASO-Rp | Bgxera2 | RE-Amide | =50/50—0/100(1,0 phit)—
2’7Hm : > 1 0/100(1,0 phat), 1 mL/phut
Ascentis Express
. 0.05%TFA H:0/0,05%TFA MeCN
SMD-TFA0s-RP | BSXera/2 | RE-Amide . 1 —55/5-0/100(1.5 phiit)—~0/100(0,5
2’7Hm o > | phut), 1 mL/phut
Ascentis Express
: 0.05%TFA H>0/0,05%TFA MeCN
SMD-TFAS0-RP | exera/2 | RE-Amide 1 =50/50-0/100(1 phtit)—0/100(1
257“ — > | phut), Iml/phut
SOD-FAG Aquity | Ascentis Express 0%6FA H:0/0.194F A %\/IeC/N (
_FA05-1 =95/5—0/100(1,0 phiit)—0/100(0,4
Slass/SQ %,%Elélnl.D.XSOmm, phat), 0,9 mL/phit
Aguity | ASCentis EXPIEss 1 0,1%FA H0/0.1%FA MeCN
SQD-FA0S2 | dEECSE | Bl D ocs0mm, | ~03/5~>0/100(1.0 pht)—0/100(0.4
D 2z7um : > | phut), 1 mL/phut
% | Aguity Aseentis EXpIess | 0 195FA H,0/0.1%FA MeCN
D-FA05- UPLC/S =95/5—0/100(1,0 phiit)—0/100(0,4
QD %a%ﬁgm'x”mm’ phat), 1 mL/phut
SQD-FA05-4 OB Cre e 0 IL/bO/? 0 o %weCN
_FA05- o =95/5—0/100(1,0 phitt)—0/100(0,4
QD2 %=%§£H~D'X50m= phat), 1 mL/phut
Aquity | Ascentis BXpress 1o 19FA H,0/0.1%FA MeCN
SQD-FA50—1 Class/SQ | 2,1mmlI.D.x50mm, 6/51%/8 00—370/ 111(,)?(01’7 p{’}lt})l_t)
D 297“~m (a pU), m pu
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. Aguity | Ascentis Express 10mMACONH, FOMeOH
SQD-AA05-1 - ~95/5—0/100(1 phat)— 100(0,4
IC)lass/SQ %hlnr?mI.D.XSOmm, phit), 1 mL/phit
Aquity | Ascentis Express 10mMACONT, LOMEOH
SQD-AA05-2 | UPLC/S ~95/5—0/100(1 phat)— 100(0,4
QD %%glr;nl-nxwmm’ phat), 1 mL/phut
o Aquity Aseentis EXpress | 10mMAcONH, H,0MeOl
SQD-AA50-1 | UPLC/S =50/50—0/100(0,7 phut)—100(0,7
QD %ﬂéﬁlﬂﬂx”mm phut), 1 mL/pht
Aguity | Aseentis EXPIess | o 196 A H,0/0,1%FA MeCN
SQD-FA0S-long | C1eCdt | 1 hmi D xsomm, | 03/5"0/100(4.5 phiit)—0/100(0.5
D 2,7Mm o > | phat), 1 mL/phut
SOD-FA0550- Aguity | Aseentis EXPress | o 196FA Hy0/0,1%FA MeCN
DQ ClaS0 | S imLDxs0mm, | ~93/55/50(4.5 phiat)—0/100(0.01
g 5 um > | phiit)—0/100(0,49 phut), 1 mL/phut
; Aguity | Ascentls Express L0mMACONEH, F,O MeOH
SQD-AA50-long =50/50—0/100(4,5 phiit)—100(0,5
I(%lass/SQ %,ulr;nmI.D.XSOmm, phit), 1 mL/phat
Aquity Ascentis Express 10mMAcONH4 H>O /MeOH
SQD-AA0550- | UPLC-I- | CI8 ~95/5—50/50(4,5 phit)—
long Class/SQ | 2,1mmI.D.x50mm, | 0/100(0,01 phat)—0/100(0,49
D Spum phut), 1 mL/phut
<Vidul>  Tbéng hop 3-[(1S,2S)-1-[2-[2-(3,5-dimetylphenyl)-3-[3-(1-

metylindazol-5-yl)-2-oxoimidazol-1-yl1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-

cacbonyl]-5-(2-etyl-3-metylpyridin-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-

oxadiazol-5-on (Hop chét 1)
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<Budc 1-1>

Kali [(5-xyano-1,2,3,6-tetrahydropyridin-4-yl)amit] (Hop chét 1b)

B6 sung dung dich THF (179 mL) chita kali tert-butoxit 1M vao dung dich
tetrahydrofuran (THF) (179 mL) chira 3-(2-xyanoetylamino)propannitril (Hop chét 1a,
22,0 g, 179 mmol) va hon hop nay duge khudy & nhiét do trong phong trong 1 h. Hon
hop phéan ung nay dugc loc bang céach rira bing THF (50 mL), va tiép theo, dich loc
duogc sdy dudi ap suét giam dé thu dugc Hop chét 1b néu & dé muc nay (23,8 g, hiéu
suét 83%) dudi dang chét rin mau nau nhat. |

LC/MS phd khéi: m/z 124 ([M+H]").

LC/MS thoi gian luu: 0,14 phut (diéu kién phan tich:SMD-FA05-1).

TH-NMR (400MHz, MeOH-d4) 6:3,33 (2H, t, J=1,3 Hz), 2,90 (2H, t, J=5,9 Hz),
2,21 (2H, tt, J=5.9, 1,3 Hz).

<Buéce 1-2>

tert-Butyl 3-amino-2-(3,5-dimetylphenyl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-carboxylat (Hop chét 1d)

B6 sung axit clohydric 2N (23,2 mL, 46,3 mmol) vao dung dich etanol (57,9
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mL) chtra 3,5-dimetylphenylhydrazin hydroclorua (Hop chét 1c, 5,00 g, 29,0 mmol)
va Hop chét 1b thu duoc & Buée 1-1 (4,67 g, 29,0 mmol), va hén hop nay duoc khqu
& 50°C trong 1 h. Sau khi hdn hgp phan tng dugc lam mat xudng 0°C, dung dich nuéc
natri hydroxit 5SM (9,27 mL, 46,3 mmol) va di-tert-butyl dicacbonat (6,64 g, 30,4
mmol) duge bd sung vao va hdn hop nay dugc khudy & 0°C trong 1 h. B6 sung nuéc
vao hdn hop phan tmg nay va tién hanh chiét bang cach st dung etyl axetat, tiép theo,
16p hitu co dugce rua bang nudc mudi va lam khd bang khan magie sulfat. Sau khi loc,
dich loc duoc cd dudi ap suét giam, va can dugc dugc tinh ché bé'mg séc ky cot
silicagel (etyl axetat/hexan=0:1 dén 1:1) dé thu duoc Hop chit 1d néu & dé muc nay
(7,82 g, hiéu suét 79%) dudi dang chit rin mau vang nhot.
LC/MS phd khéi: m/z 343 ([M+H]"),
LC/MS thoi gian luu: 0,99 phut (diéu kién phén tich: SMD-FA05-3).
<Budce 1-3>

tert-Butyl 3-(2,2-dimetoxyetylcarbamoylamino)-2-(3,5-dimetylphenyl)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 1f)

B6 sung 2-isoxyanato-1,1-dimetoxyetan (Hop chét le, 1,94 g, 14,8 mmol) vao
dung dich pyridin (7,39 mL) chtta Hop chit 1d (2,53 g, 7,39 mmol) thu dugc ¢ Budc
1-2, va hon hop nay duge khudy & nhiét do trong phong. Sau 3 gid va 15 pht, bd
sung dietylamin (1,08 g, 14,8 mmol) va hon hop nay dugc khudy & nhiét do trong
phong trong 5 phut, tiép theo, bd sung nude (50,6 mL), va hdn hop thu dugc dugc
khudy & nhiét do trong phong trong 20 phit. Hon hop phan tng ma da chuyén thanh
huyén phu duoc loc, va chét ran thu duoc duogc rira bé‘mg nude (12,7 mL), tiép theo,
sy duéi ap sudt giam dé thu dugc Hop chat 1f néu & d& muc nay (3,20 g, hiéu suat
91%) dudi dang chat rdn mau vang nhot.

LC/MS phb khéi: m/z 474 (IM+H]").

LC/MS thoi gian luu: 0,78 phut (diéu kién phén tich: SQD-FA05-1).

<Bude 1-4>
3-[2-(3,5-Dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-yl]-1H-
imidazol-2-on (Hop chit 1g)

B sung axit formic (3,84 mL, 100 mmol) vao Hop chat 1f (158 mg, 0,334
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mmol) thu duoc ¢ Bude 1-3, va hdn hop nay duoc khudy & nhiét do trong phong trong
21 h. Hon hop phan tng nay dugc co dudi ap sudt giam, va bd sung toluen va dung
mdi ndy duogc loai bo bang cach 1am bay hoi duéi ap sudt giam. B sung diclometan
(1 mL) vao can dé hoa tan can, va tiép theo, bd sung hydro clorua (dung dich dioxan
4M, 0,835 mL, 3,34 mol) & nhiét do trong phong. Hon hgp phan ng nay dugc cd
dudi 4p sudt giam. B6 sung toluen va dung moi nay dugc loai bo bang cach 1am bay
hoi dué6i ap sudt giam dé thu duge san pham thd (176 mg) Hop chét 1g néu ¢ dé muc
nay.

LC/MS phé khéi: m/z 310 ([M+H]).

LC/MS thoi gian luu: 0,39 phut (diéu kién phan tich: SQD-FA05-3).

<Budc 1-5>

4-Bromo-2-etyl-3-metylpyridin (Hop chat 1i)

Dung dich THF (75,0 mL) chira 4-bromo-2,3-dimetylpyridin (Hop chit 1h,
7,05 g, 37,9 mmol) dugc 1am mat xudng -78°C, va tiép theo, bd sung tir tir dung dich
lithi diisopropylamit n-hexan-THF 1,11 M (35,8 mL, 39,8 mmol). Hon hop phan tng
nay dugc khudy & -78°C trong 5 phiit, va tiép theo, bd sung iodometan (2,84 mL, 45,5
mmol). Hon hop phan Gng nay dugc khudy & -78°C trong 5 phut, va lam 4m tir tir dén
nhiét do trong phong. Tiép theo, hdn hop phan Gng nay duoc khudy trong 30 phut va
dung méi nay duoc loai bo bang cach 1am bay hoi duéi ap suit giam. Can dugc duge
tinh ché bang sic ky cot silicagel (diclometan /etyl axetat), va Hop chét 1i néu & dé
muc nay (6,98 g, hiéu suét 92%) thu dugc dudi dang chét dang dau mau da cam.

LC/MS phd khéi: m/z 200 ([M+H]").

LC/MS thoi gian luu: 0,38 phut (diéu kién phan tich: SQD-FA05-3).

<Bude 1-6>

Etyl  5-bromo-1-[(1S,  2S)-1-xyano-2-metylxyclopropyl]indol-2-carboxylat
(Hop chit 11)

Dung dich N,N’-dimetylpropylenure (117 mL) chtra etyl 5-bromo-1-
(xyanometyl)indol-2-carboxylat (Hop chét 1j, 3,60 g, 11,7 mmol) va (4R)-4-metyl-
1,3,2-dioxathiolan 2,2-dioxit (Hop chét 1k, 4,86 g, 35,2 mmol) dugc loai khi duéi ap

suét giam, tiép theo, nito dugc dua vao binh phan tng va hdn hop nay duoc 1am mat
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xudng 0°C. Trong mdi trudng nito, bd sung nhd giot tir tr dung dich THF (46,9 mL,
46,9 mmol) chira 1,0 M kali bis(trimetylsilyl)amit. Hon hgp phan tng nay dugc Kkhudy
& 0°C trong 2.5 h, tiép theo, bd sung axit formic (5,30 mL, 141 mmol) va tién hanh
chiét bang cach str dung hdn hop gdm hexan/etyl axetat (1:3). Lop hiru co dugc ria ba
14n bing nudc, hai 1an bang dung dich nudc natri hydro cacbonat bao hoa, va mot 1an
béng nude mudi, va tiép theo, lam kho bz:ng natri sulfat. Sau khi loc, dich loc dugc co
dudi 4p sudt giam va cin dugc dugc tinh ché bang sic ky cot silicagel (etyl
axetat/hexan =1:19 dén 1:4) dé thu duge Hop chit 11 néu & d& muc nay (1,70 g, hiéu
suét 42%) dudi dang chét rdn mau tring.

LC/MS phé khéi: m/z 347 (IM+H]).

LC/MS thoi gian luu: 0,69 phut (diéu kién phan tich: SQD-AAS50-1).

<Budc 1-7>

Etyl 1-[(1S,2S)-1-xyano-2-metylxyclopropyl]-5-(2-etyl-3-metylpyridin-4-
yl)indol-2-carboxylat (Hop chat 1m)

Huyén phu dioxan (44 mL) chira Hop chéat 11 (2,70 g, 7,78 mmol) thu dugc &
Buéc 1-6, 4,4,4°,4°.,5,5,5,5 -octametyl-2,2’-bi(1,3,2-dioxaborolan) (2,17 g, 8,55
mmol) va kali axetat (1,15 g, 11,7 mmol) duoc loai khi duéi ap suét giam, va tiép theo,
nito duwgc dua vao binh phan ung. Trong moi trudong nito, bd sung phuc 1,1°-
bis(diphenylphosphino)feroxen-paladi (II) diclorua-diclometan (1,29 g, 1,56 mmol),
va hén hop nay duge khudy & 100°C trong 3 h. Sau khi dung dich dugc lam mat
xudng nhiét d6 trong phong, 4-bromo-2-etyl-3-metylpyridin (Hop chét 1i, 2,33 g, 11,7
mmol), natri cacbonat (2,47 g, 23,3 mmol), va nuéc (7,4 mL) dugc bd sung vao dung
dich nay, va tiép theo, dung dich nay dugc cho loai khi duéi ap suat giam. Nito duoc
dua vao binh phan tng, va dung dich nay duoc khudy & 100°C trong 2 h. Dung dich
nay dugc lam mat Xuéng nhi¢t do trong phong, va tiép theo, nudc (5,4 mL), va N-
axetyl xystein (0,635 g, 3,89 mmol) dugc bd sung vao. Hon hop nay duoc khudy
trong 0,5 h. Hon hgp phan ung nay dugc chiét bang etyl axetat, va 16p hitu co duge
rira mot 1an bang nudc mudi, va tiép theo, lam kho bang cach st dung natri sulfat. Sau
khi loc, dich loc dugc c6 dudi ap suét giam va can dugc dugc tinh ché béng sic ky cot

silicagel (etyl axetat/hexan=1:19 dén 2:3) dé thu dwoc Hop chat 1m néu & dé muc
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nay (2,92 g, hiéu suét 97 %) dudi dang san phém dang gobm mau vang nhot.

LC/MS phé khéi: m/z 388 (IM+H]).

LC/MS thoi gian luu: 1,06 phut (diéu kién phén tich: SQD-AA05-2).

<Budc 1-8>

Etyl 5-(2-etyl-3-metylpyridin-4-y1)-1-[(1S,2S)-2-metyl-1-(5-0x0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylat (Hop chat 1n)

B6 sung dung dich nudc hydroxyamin 50% (0,356 mL, 5,81 mmol) vao dung
dich dimetylsulfoxit (DMSO) (2,9 mL) chtra Hop chit 1m (0,225 g, 0,581 mmol) thu
dwoc & Budce 1-7, va hdn hop nay duoc khudy & nhiét do trong phong trong 17 h. Bb
sung etyl axetat (50 mL), hdn hop nay dugc rira bang nude (10 mL) va nuée mubi (10
mL), va tiép theo, lam kho béng magie sulfat. Sau khi hdn hop nay dugc loc, dich loc
dugc c6 dudi ap sudt giam, va cin thu duge duge hoa tan trong DMSO (1,9 mL). Tiép
theo, cacbonyl diimidazol (188 mg, 1,16 mmol) va 1,8-diazabixycloundec-7-en (0,219
mL, 1,45 mmol) duogc bd sung vao va hdn hop thu dugc duge khuéy & nhi¢t do trong
phong trong 0,5 h. B6 sung axit formic vao hén hgp nay, ma tiép theo, né dugc tinh
ché bang sic ky pha dao (axetonitril/nuréc, axit formic 0,1%) dé thu dugc Hop chét In
néu & dé muc nay (169 mg, hiéu sut 65%) dudi dang bot mau tréng.

LC/MS phé khdi: m/z 447 ([M+H]").

LC/MS thoi gian luu: 0,80 phut (diéu kién phan tich: SMD-FA05-3).

<Bude 1-9>

Axit 5-(2-Etyl-3-metylpyridin-4-y1)-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chét 10)

B6 sung dung dich nuéc natri hydroxit 2M (10,1 mL, 20,2 mmol) vao dung
dich DMSO (40 mL) chira Hop chét 1n (3,61 g, 8,08 mmol) thu dugc & Budc 1-8, va
hén hop nay duge khudy & nhiét do trong phong trong 1,5 h. B6 sung axit formic vao
hén hop nay, ma tiép theo, n6 duge tinh ché bang sic ky pha dao (axetonitril/nuéc,
axit formic 0,1%) dé thu duge Hop chét 1o néu & d& muc nay (3,38 g, hiéu suat 100%)
dudi dang bot mau tring.

LC/MS ph6 khéi: m/z 419 ([M+H]").

LC/MS thoi gian luu: 0,83 phut (diéu kién phan tich: SQD-AA05-2).
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<Bugce 1-10>
3-[(18S,28)-1-[2-[2-(3,5-dimetylphenyl)-3-(2-ox0-1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-etyl-3-metylpyridin-4-yl)indol-
1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 1p)

B6 sung diisopropyletylamin (3,15 mL, 18,1 mmol) vao dung dich N,N’-
dimetylformamit (DMF) (24,1 mL) chtra Hop chét 1g (1,25 g, 3,61 mmol) thu dugc &
Budéc 1-4, Hop chit 1lo (1,59 g, 3,80 mmol) thu dugc & Budéc 1-9, va
[dimetylamino(triazolo[4,5-b]pyridin-3-yloxy)metyliden]-dimetylazani
hexaflophosphat (1,51 g, 3,98 mmol) va hdn hgp nay dugc khudy ¢ nhiét do trong
phong trong 30 phut. Hon hop phén tng nay dugc tinh ché truc tiép bang sic ky cot
pha ddo (axetonitril/nudce, axit formic 0,1%) va Hop chét 1 p néu & dé muc nay (2,44 g,
hiéu suit 95%) thu dugc dudi dang bot mau niu nhat.

LC/MS phd khéi: m/z 710 ([M+H]).

LC/MS thoi gian luu: 0,85 phit (diéu kién phan tich: SMD-FA05-3).

<Buéce 1-11>
3-[(1S,2S)-1-[2-[2-(3,5-Dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chat 1)

B6 sung dong (I) iodua (1,1 mg, 0,0056 mmol) & nhiét do trong phong vao N-
metylpyrolidon (0,188 mL) huyén phu chira Hop chét 1p (20 mg, 0,028 mmol) thu
duoc & Budc 1-10, 5-bromo-1-metylindazol (Hop chét 1g, 11,9 mg, 0,056 mmol),
(18,2S9)-1-N,2-N-dimetylxyclohexan-1,2-diamin (1,6 mg, 0,011 mmol) va kali
cacbonat (11,7 mg, 0,085 mmol), va hdn hop nay duoc khudy trong méi truong nito &
130°C trong 3 h. Hon hop phan {mg nay dugc duge tinh ché bang sic ky silicagel pha
dao (axetonitril/nudc, axit formic 0,1%), va Hop chit 1 néu & dé muc nay (17,2 mg,
hiéu suét 73 %) thu dugc dudi dang bot mau nau nhat.

LC/MS phd khéi: m/z 840 ([M+H]").

LC/MS thoi gian lwu: 1,12 phut (diéu kién phan tich: SMD-TFA05-3).

<Vi dy 2 dén 50>
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Thao tac tuong tu voi Budce 1-11 cta Vi du 1 duoc tién hanh bang cach st dung

td hop gébm hop chat 2-oxoimidazol dugc thé hién trong Bang 2-2 va hop chét

halogen dugc thé hién trong Bang 2-3 duéi ddy, cling nhu dudi dang phu hop chét

phan tng, va Hop chét vi du 2 dén 50 duogc thé hién trong Bang 2-1 thu duoc bang

phén tng sau.

[Bang 2-1]

ZZ _py

Béng 2-1. Hop chét vi du 2 dén 50 thu dugc

Vi du so

Cong thirc cdu tao

Hop chat

Diéu kién
phén tich

LC/MS
thoi
gian

(phut)

LC/MS,
phé khéi
(m/z)

3-[(18S,29)-1-[5-(2-etyl-3-
metylpyridin-4-yl)-2-[2-
(4-flo-3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,15

858
(IM+H]")

3-[(1S,25)-1-[5-(2-etyl-3-
metylpyridin-4-yl)-2-[2-
(4-flo-3,5-
dimetylphenyl)-3-[3-(3-
metyl-1,2-benzothiazol-6-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,22

875
(IM+HT")

-53-




36072

3-[(1S,2S)-1-[5-(2-etyl-3-
metylpyridin-4-yl)-2-[2-
(4-flo-3,5-
dimetylphenyl)-3-[3-(3-
flo-4-metoxyphenyl)-2-
oxoimidazol-1-yl1]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,21

852
(IM+HT")

3-[(1S,2S)-1-[2-[3-]3-
(1,3-dimetylindazol-6-
yl)-2-oxoimidazol-1-yl]-
2-(4-flo-3,5-
dimetylphenyl)-6,7-
dihydro-4H-pyrazolo[4,3-
c¢]pyridin-5-cacbonyl]-5-
(2-etyl-3-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,18

872
(IM+HT")

3-[(1S,29)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-[3-
[1-(2-hydroxy-2-
metylpropyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-metoxy-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,40

919
([M+H]")

3-[(18S,29)-1-[5-(2,2-
dimetylmorpholin-4-yl)-
2-[2-(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,32

896
(IM+H]")

3-[(1S,28)-1-[2-[2-(4-1lo-
3,5-dimetylphenyl)-3-[2-
ox0-3-[1-[(3R)-oxolan-3-
yl]indazol-5-yl]imidazol-
1-y1]-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,38

879
(IM+H]")
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N-[4-[3-[2-(4-flo-3,5-
dimetylphenyl)-5-[ 1-
[(1S,2S)-2-metyl-1-(5-
oxo0-4H-1,2,4-oxadiazol-
3-yD)xyclopropyl]-5-
(oxan-4-yl)indol-2-
cacbonyl]-6,7-dihydro-
4H-pyrazolo[4,3-
c]pyridin-3-yl]-2-
oxoimidazol-1-yl]-2-
metoxyphenyl]-N-(3-
metoxypropyl)axetamit

SMD-
TFA05-2

1,33

929
(IM+H]")

10

3-[(1S,25)-1-[2-[2-(4-1lo-
3,5-dimetylphenyl)-3-[2-
oxo0-3-[1-(2,2,2-
trifloetyl)indazol-5-
yl]imidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-2

1,47

891
(IM+H]")

11

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-metoxy-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,49

919
(IM+H]")

12

3-[(18,25)-1-[2-[(4S)-2-
(4-f1o0-3,5-
dimetylphenyl)-4-metyl-
3-|3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-metoxy-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,45

874
(IM+H]")

13

3-[(1S,2S)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-hydroxy-2-
metylpropyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]|pyridin-5-
cacbonyl]-5-(2-metoxy-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,42

932
(IM+HT")

-55-




36072

14

3-[(1S,25)-1-[2-[(4S)-2-
(4-tlo-3,5-
dimetylphenyl)-4-metyl-
3-[2-0x0-3-[1-[(3S)-
oxolan-3-yl|indazol-5-
yl]imidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(3-flo-2-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,15

918
(IM+H]")

15

3-[(1S,25)-1-[5-[2-
(dimetylamino)-3-
metylpyridin-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]|-4H-
1,2,4-oxadiazol-5-on

SQD-
FA05-1

0,75

887
(IM+HT")

16

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl1]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-2

1,45

882
(IM+H]")

17

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-[1-[(3-metyloxetan-
3-yD)metyl]indazol-5-yl]-
2-oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,45

908
(IM+H]")

18

3-[(1S,285)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-(3-metyl-1,2-
benzothiazol-6-yl)-2-
oxoimidazol-1-yl}-6,7-
dihydro-4H-pyrazolo[4,3-
¢]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,50

854
(IM+H]")

-56-
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19

3-[(18S,2S)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
(2-hydroxyetoxy)-3-
metylphenyl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,36

857
(IM+H]")

20

3-[(1S,25)-1-[2-[(4S)-2-
(4-t10-3,5-
dimetylphenyl)-3-[3-[4-
(1-hydroxy-2-
metylpropan-2-yl)oxy-3-
metoxyphenyl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,40

901
(IM+HT")

21

3-](1S,25)-1-[2-[(4S)-3-
[3-(4-etylsulfonylphenyl)-
2-oxoimidazol-1-yl]-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,37

875
(IM+H]")

22

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[2-0x0-3-[1-[(3S)-
oxolan-3-yl]indazol-5-
yl]imidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,40

893
(IM+HT")

23

3-[(18S,25)-1-[2-[(4S)-2-
(4-1lo-3,5-
dimetylphenyl)-3-[3-(4-
flo-1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,41

855
(IM+H]")

-57-
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24

3-[(1S,25)-1-[2-[(4S)-3-
[3-(1,1-dimetyl-3,4-
dihydroisocromen-6-yl)-
2-oxoimidazol-1-yl]-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,52

867
(IM+H]")

25

3-[(1S,2S)-1-[2-[(4S)-3-
[3-[4-[6-

(dimetylamino)pyrimidin-
4-y1]-3-metylphenyl]-2-
oxoimidazol-1-yl]-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,12

918
(IM+H]")

26

3-](1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-floetyl)indazol-5-yl1]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,39

869
(IM+H]")

27

3- [(IS 2S)-1-[2-[(4S)-2-
4-flo-3,5-
dlmetylphenyl) 3-[3-(6-
flo-1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,39

855
(IM+HT")

28

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2,2,2-
tr1ﬂoetyl)1ndazol 5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydr0-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFAO05-1

1,44

923
(IM+H]")

-58-
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29

3-[(1S,2S)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-[(3-metyloxetan-3-
yl)metyl]indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin—S—
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,40

925
(IM+HT")

30

3-[(1S,25)-1-[2-[(4S)-2-
4-flo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2-hydroxy-2-
metylpropyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4 metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-S-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,36

913
(IM+HT")

31

3-[(1S,25)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4 3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-2

1,48

909
(IM+H]")

32

3-[(18,25)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-3-[3-(1,3-dimetyl-
2-oxobenzoimidazol-5-
yl)-2-oxoimidazol-1-yl]-
2-(4-flo-3,5-
dimetylphenyl)-4-metyl-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-1

1,39

895
([M+H]")

33

3-[(18S,25)-1-[5-[(45)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-f10-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)-3-metyl-
2-oxobenzoimidazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.,4-oxadiazol-5-on

SMD-
TFA05-1

1,41

939
(IM+H]")

-5O-
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34

3-[(1S,25)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-3-[3-(1H-
indazol-5-yl)-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,37

851
([M+HT")

35

3-[(1S,25)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)- 3- [3-[4-
flo-1-(2,2,2-
tr1ﬂoetyl)1ndazol 5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4 3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,51

951
(IM+HT")

36

3-[(1S,25)-1-[5-[(45)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-f10-3,5-
dimetylphenyl)-3-[3-[4-
o-1-(2-
metoxyetyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-1

1,46

927
(IM+H]")

37

3-[(1S,2S)-1-[5-[(45)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-[(3-metyloxetan-3-
yl)metyl]indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7- d1hydr0 4H-
pyrazolo[4,3-c]pyridin—S-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,46

953
(IM+HT")

38

3-[(1S,2S)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-fl0-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2-hydroxy-2-
metylpropyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin—S-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.4-oxadiazol-5-on

SMD-
TFAO05-1

1,42

941
(IM+H]")

-60-
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39

3-[(1S,25)-1-[5-[(45)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-fl0-3,5-
dimetylphenyl)-4-metyl-
3-[3-(2-metyl-3-o0x0-1,4-
dihydroisoquinolin-6-yl)-
2-oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.,4-oxadiazol-5-on

SMD-
TFA05-1

1,33

894
(IM+H]")

40

3-[(1S,2S)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-[(3S)-oxolan-3-
yl]indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFAO05-1

1,46

939
(IM+H]")

41

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-(4-
flo-1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-[(2S,45)-2-
metyloxan-4-yl]indol-1-
yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,44

869
(IM+HT")

42

3-[(18S,25)-1-[2-[(4S)-2-
4-clo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2,2,2-
trifloetyl)indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-[(45)-2,2-
dimetyloxan-4-yl]indol-1-
yl]-2-metylxyclopropyl]-
4H-1,2.4-oxadiazol-5-on

SMD-
TFA05-1

1,56

967
(IM+HT")

43

3-[(18S,25)-1-[2-[(45)-2-
(4-clo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2-
metoxyetyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-[(45)-2,2-
dimetyloxan-4-yl]indol-1-
yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,53

943
([M+HT")

-61-
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44

3-[(1S,2S)-1-[2-[(4S)-2-
(4-clo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2,2,2-
trifloetyl)indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl}-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,50

939
(IM+H]")

45

3-[(1S,25)-1-[2-[(4S)-2-
(4-clo-3,5-
dimetylphenyl)-3-[3-[4-
flo-1-(2-
metoxyetyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-1

1,46

915
(IM+HT")

46

3-[(1S,2S)-1-[2-[(4S)-2-
(4-flo-3-metylphenyl)-3-
[3-[4-flo-1-(2,2,2-
trifloetyl)indazol-5-yl]-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,39

909
(IM+H]")

47

3-[(1S,25)-1-[2-[(4S)-3-
[3-]4-flo-1-(2-
metoxyetyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-2-(4-
flo-3-metylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,34

885
(IM+H]")

48

3-[(1S,2S)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-
[(4S)-3-[3-[4-flo-1-(2-
metoxyetyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-2-(4-
flo-3-metylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,41

913
(IM+HT")

-62-
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3-[(1S,2S)-1-[2-[(4S)-3-[3-
' . (4-clo-1-metylindazol-5-
e AN yl)-2-oxoimidazol-1-yl]-2-
P (4-flo-3-metylphenyl)-4-
metyl-6,7-dihydro-4H- SMD- 1.42 885
7 pyrazolo[4,3-c]pyridin-5- TFA05-1 ’ (IM+H]"
LY W cacbonyl]-5-[(4S5)-2,2-
S dimetyloxan-4-yl]indol-1-
- yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on

49

3-[(18,2S)-1-[5-[(4S)-2,2-
VAR , dimetyloxan-4-yl]-2-[(4S)-
ot 2-(4-flo-3-metylphenyl)-4-
M P TS metyl-3-[3-(1-metylindazol-
50 | - 5-yl)-2-oxoimidazol-1-yl]- | SMD-
I 6,7-dihydro-4H- TFAO05-1
LAY pyrazolo[4,3-c]pyridin-5-
ST cacbonyl]indol-1-yl]-2-
o metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

851

BT s

Céc hop chit trong Bang 2-1 ¢6 céac chét dong phan quay, va bang cach vi du,
IH-NMR ciia Vi du 2 hop chit dugc thé hién duéi day.

Chat ddng phan quay A: '"H-NMR (600 MHz, CDCls) §: 11,29 (1H, s), 8,40
(1H, d, J=5,2 Hz), 7,93 (1H, s), 7,74 (1H, d, J=1,5 Hz), 7,70 (1H, d, J]=8,6 Hz), 7,56
(1H, s), 7.45 (1H, dd, J=9,0, 1,5 Hz), 7,38 (1H, d, J=9,0 Hz), 7,28 (1H, m), 7,14 (1H,
d, J=5,2 Hz), 7,04 (2H, d, Jur=5,9 Hz), 6,82 (1H, s), 6,59 (1H, d, J=3,0 Hz), 6,08 (1H,
d, J=3,0 Hz), 4,96 (1H, d, J=16,0 Hz), 4,92 (1H, d, J=16,0 Hz), 4,69 (1H, ddd, =131,
4.4, 4.4 Hz), 4,06 3H, s), 3,75 (1H, ddd, J=13,1, 9,5, 5,0 Hz), 3,07 (2H, m), 2,97 (2H,
q, J=7.6 Hz), 2,26 (3H, s), 2,25 (6H, s), 1,88 (1H, s), 1,51 (2H, m), 1,37 (3H, t, ]=7.6
Hz), 1,17 (3H, d, J=5,6 Hz).

Chat ddng phan quay B: 'H-NMR (600 MHz, CDCl3) &: 11,29 (1H, s), 8,44
(1H, d, J=5.2 Hz), 8,04 (1H, s), 7,90 (1H, d, J=1,4 Hz), 7,73 (1H, d, J=8,8 Hz), 7,63
(1H, dd, J=9.0, 1,4 Hz), 7,60 (1H, s), 7,51 (1H, d, J=9,0 Hz), 7,30 (1H, m), 7,20 (1H,
d, J=5,2 Hz), 7,11 (2H, d, Jur=6,0 Hz), 6,81 (1H, s), 6,71 (1H, d, J=3,0 Hz), 6,22 (1H,
d, J=3,0 Hz), 5,24 (1H, d, J=16,3 Hz), 4,64 (1H, d, J=16,3 Hz), 4,45 (1H, ddd, J=13,5,
4.6, 4,0 Hz), 4,12 (3H, s), 3,87 (1H, ddd, J=13,5, 10,2, 3,8 Hz), 3,17 (1H, ddd, J=15,5,
10,2, 4,6 Hz), 3,02 (1H, m), 3,00 (2H, q, J=7.6 Hz), 2,30 3H, s), 2,28 (6H, s), 1,96
(1H, dd, J=6,0 Hz), 1,64 (1H, m), 1,58 (1H, dd, J=9.4, 6,0 Hz), 1,39 (3H, t, I=7,6 Hz),
1,19 (3H, d, J=6,1 Hz).
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Bang 2-2. Hop chét 2-oxoimidazol dugc st dung

Vi du so

Hop chét
oxoimidazol

2-

Hop chét

Diéu
kién
phén
tich

LC/MS
thoi
gian luu

(phtit)

LC/MS,
pho khéi
(m/z)

(Hop chét 2g)

2-5

3-[(1S,2S)-1-[5-(2-etyl-3-
metylpyridin-4-yl)-2-[2-(4-
flo-3,5-dimetylphenyl)-3-
(2-oxo-1H-imidazol-3-yl)-
60,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-3

0,86

728
(IM+HT")

(Hop chit 6i)

6

3-[(18,25)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-(2-
oxo-1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-(2-
metoxy-3-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-2

1,33

730
(IM+HT")

(Hop chét 7c)

7

3-[(1S,285)-1-[5-(2,2-
dimetylmorpholin-4-yl)-2-
[2-(4-fl0-3,5-
dimetylphenyl)-3-(2-o0xo0-
1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2.4-oxadiazol-5-on

SMD-
FAO05-3

1,22

722
(IM+HT")

(Hop chét 8¢)

8-
10

3-[(1S,2S)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-(2-
oxo-1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
¢]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FAO05-1

1,19

693
(IM+H]")
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11-
13

(Hop chét 11m)

3-[(18,25)-1-[2-[(4S)-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-(2-
metoxy-3-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FAO05-1

1,33

744
(IM+H]")

14

(Hop chét 14d)

3-[(1S,25)-1-[2-[(4S)-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-(3-
flo-2-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,15

732
(IM+H]")

15

(Hop chét 15d)

3-[(18S,25)-1-[5-[2-
(dimetylamino)-3-
metylpyridin-4-y1]-2-[(4S)-
2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-
(2-oxo0-1H-imidazol-3-yl)-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SQD-
FA05-1

0,67

757
(IM+H]")

16-
30

(Hop chét 16a)

3-[(1S,25)-1-[2-[(4S)-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,21

707
(IM+H]")

31-

40

(Hop chét 311)

3-[(1S,2S)-1-[5-[(4S)-2,2-
dimetyloxan-4-yl]-2-[(4S)-
2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-
(2-oxo-1H-imidazol-3-yl)-
6,7-dihydro-4H-
pyrazolo[4,3-c|pyridin-5-
cacbonyl]indol-1-yl}-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FAO05-1

1,29

735
(IM+H]")
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41

(Hop chét 41f)

3-[(18S,2S)-1-[2-[(4S)-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
[(2S,45)-2-metyloxan-4-
yl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SQD-
FA05-1

0,96

722
(IM+HT")

4-
43

(Hop chét 42¢)

3-[(1S,2S)-1-[2-[(4S)-2-(4-
clo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
[(4S)-2,2-dimetyloxan-4-
yl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,34

751
([M+H]")

44-
45

(Hop chét 44a)

3-[(1S,2S)-1-[2-[(4S)-2-(4-
clo-3,5-dimetylphenyl)-4-
metyl-3-(2-oxo0-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,27

723
(IM+H]")

46-
47

(Hop chét 46f)

L N

3-[(1S,25)-1-[2-[(4S)-2-(4-
flo-3-metylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,16

693
(IM+HT")

48-

50

(Hop chét 48a)

3-[(1S,2S)-1-[5-[(45)-2,2-
dimetyloxan-4-yl]-2-[(4S)-
2-(4-flo-3-metylphenyl)-4-
metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FA05-1

1,24

721
(IM+HT")
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[Bang 2-3]
Bang 2-3. Hop chét halogen duoc sir dung
\(8 \(8 \(8
| Hop chét halogen 2 | Hop chét halogen 2 | Hop chét halogen
> > >
2 / |
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Br r N
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/ Br
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~ Hop chit 2-oxoimidazol (3-[(1S,2S)-1-[5-(2-etyl-3-metylpyridin-4-yl)-2-[2-
(4-flo-3,5-dimetylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-

c]pyridin-5-cacbonyl]indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on, Hop

chét 2g) duoc sir dung dé tdng hop Hop chat vi du 2 dén 5 dugce tong hop biang quy

trinh sau.
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<Bugc 2-1>

4-flo-3,5-dimetylanilin hydroclorua (Hop chat 2b)

B sung 4-flo-3,5-dimetylanilin (Hop chét 2a, 3,97 g, 28,5 mmol) & nhiét do
trong phong trong khi axit clohydric ddm dac (20 mL) va nuée (20 mL) dugc khudy.
Hon hop phan tmg nay dugc khudy trong 1 gio & nhiét d do, tiép theo, chat rin trong
hdn hop phan tng nay dugc gom bang céach loc va sdy. B sung metoxyxyclopentan
(20 mL) vao chét rén thu dugc, va hdn hop nay duge khudy ¢ 50°C trong 1 h, tiép
theo, & nhiét do trong phong trong 1,5 h. Chét rén két tua dugc gom bang cach loc va
rira bang metoxyxyclopentan (12 mL). Chét rén thu duoc dugc say duéi ap suét giam
dé thu duoc Hop chét 2b néu & dé muc nay (4,88 g, hiéu sut 97%) dudi dang chit rin
mau tring duc.

Hop chét nay duoc duge st dung tryc tiép trong budc tiép theo, <Budc 2-2>.
<Buéc 2-2>

(4-flo-3,5-dimetylphenyl)hydrazin hydroclorua (Hop chét 2c¢)

B6 sung axit clohydric ddm dic (10 mL) vao Hop chét 2b (1,00 g, 5,69 mmol)
thu duge & Budce 2-1, va bd sung dung dich nuéc (2,4 mL nude) natri nitrit (511 mg,
7,40 mmol) trong thoi gian 1 phut trong khi hdn hop nay dugc khudy manh & 0°C, tiép
theo, hon hop nay duoc khudy ¢ 0°C trong 30 phut. Tiép theo, bd sung dung dich
nuée (2,4 mL nude) thiée(IT) clorua (2,27 g, 12,0 mmol) trong thoi gian 2 phut. Ngoai
ra, b sung nuéc (7 mL), va hon hop nay dugce khudy & nhiét do trong phong trong 1 h.
Chét ran trong hén hop phan ng nay dugc gom bang céach loc va rira bang nudc (2
mL). Tiép theo, no dugc séy dé thu duoc Hop chét 2¢ néu & dé muc nay (1,75 g, hiéu
suét 77%, ham lugng 48%) dudi dang chét rin mau xam.

LC/MS phd khéi: m/z 155 ([M+H]").

LC/MS thoi gian luu: 0,54 phut (diéu kién phan tich: SMD-FA05-1).

<Budc 2-3>

tert-Butyl  3-amino-2-(4-flo-3,5-dimetylphenyl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-carboxylat (Hop chét 2d)

Hop chit néu & dé muc nay thu duoc tir Hop chét 1b thu duoc & Budc 1-1 va

Hop chat 2¢ thu duge & Budc 2-2 bang cach tién hanh cac thao tac twong tu v6i Bude
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1-2 ctia Vi du 1 bang cach st dung chét phan tng pht hop.

LC/MS phé khéi: m/z 361 ((M+H]Y).

LC/MS thoi gian luu: 1,04 phut (diéu kién phan tich: SMD-FA05-3).

<Budce 2-4>

tert-Butyl  3-(2,2-dimetoxyetylcarbamoylamino)-2-(4-flo-3,5-dimetylphenyl)-
6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chit 2e)

Hop chat néu & dé muc nay dugc téng hop tir Hop chét 2d thu dugc & Budc 2-3
bing cach tién hanh cac thao tac tuong ty v6i Bude 1-3 cia Vi du 1 bang cach st
dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 492 ([M+H]Y).

LC/MS thoi gian luu: 1,07 phut (diéu kién phan tich: SMD-FA05-3).

<Budc 2-5>

3-[2-(4-flo-3,5-dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-yl]-
1H-imidazol-2-on hydroclorua (Hop chét 2f)

Hop chat néu & d& muc nay duoc téng hop tir Hop chét 2e thu dugc & Buéde 2-4
bing cach tién hanh céc thao tic tuwong tu v6i Bude 1-4 cua Vi du 1 bang cach sit
dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 328 ([M+H]").

LC/MS thoi gian luu: 0,61 phut (diéu kién phan tich: SMD-FA05-3).

<Budce 2-6>

3-[(18,28)-1-[5-(2-Etyl-3-metylpyridin-4-yl)-2-[2-(4-flo-3,5-dimetylphenyl)-3-
(2-0x0-1H-imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-
yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat 2g)

Hop chét néu & d& muc nay duogc tong hop tir Hop chét 2f thu duoc & Buéde 2-5
va Hop chat 1o thu duge & Buée 1-9 bing cach tién hanh cac thao téc twong tu voi
Budc 1-10 cta Vi du 1 bing cach sir dung chét phan tmg phu hop.

Hop chit 2-oxoimidazol (3-[(1S,2S)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-(2-
oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-
metoxy-3-metylpyridin-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-
on, Hop chét 6i) dugc sir dung dé tong hop Hop chat vi du 6 duoc tdng hop bang quy
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trinh sau.

<Budéc 6-1>
5-Bromo-1-(xyanometyl)-N-metyl-N-phenylindol-2-carboxamit (Hop chét 6¢)
Hop chét néu & dé muc nay duoc téng hop tlr 5-bromo-1-(xyanometyl)indol-2-
carboxylic axit (Hop chét 6a) va N-metylanilin (Hop chit 6b) bang cach tién hanh céc
thao tac tuong ty véi Bude 1-10 cua Vi du 1 bang cach st dung chét phan tmg phu
hop.
LC/MS phd khéi: m/z 368 ([M+H]").
LC/MS thoi gian luu: 1,25 phat (diéu kién phan tich: SMD-FA05-3).
<Budc 6-2>
5-Bromo-1-[(18,2S)-1-xyano-2-metylxyclopropyl]-N-metyl-N-phenylindol-2-
carboxamit (Hop chét 6d)
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Hop chét néu & dé muc nay duoc tong hop tir Hop chét 6¢ thu duge & Budce 6-1
bang cach tién hanh cac thao tac twong tu voi Bude 1-6 ctia Vi du 1 bang cach sir
dung chat phan tmg phu hop.

LC/MS thoi gian luu: 1,37 phut (diéu kién phan tich: SMD-FA05-1).

'H-NMR (400 MHz, DMSO-ds) 6: 7,69 (1H, s), 7,65-7,25 (7TH, m), 6,02 (1H,
brs), 3,44 (3H, s), 3,31 (3H, d, J=9,5 Hz), 2,04-1,74 (3H, m).

<Budc 6-3>
5-Bromo-N-metyl-1-[(1S,2S)-2-metyl-1-(5-0x0-4H-1,2,4-o0xadiazol-3-
ylh)xyclopropyl]-N-phenylindol-2-carboxamit (Hop chit 6e)

Hop chét néu & dé& muc nay dugc téng hop tr Hop chat 6d thu dugc & Bude 6-2
bing cach tién hanh céc thao tac twong tw v6i Bude 1-8 cia Vi du 1 bing cach st
dung chét phan ttng phul hop.

LC/MS phé khéi: m/z 467 ([M+H]Y).

LC/MS thoi gian luu: 1,33 phit (diéu kién phan tich: SMD-FA05-01).

<Buédc 6-4>

Axit 5-Bromo-1-[(18,2S)-2-metyl-1-(5-ox0-4H-1,2,4-oxadiazol-3-
yl)xyclopropyl]indol-2-carboxylic (Hop chét 6f)

Hbn hop gdm Hop chit 6e (9,70 g, 20,8 mmol) thu dugc & Bude 6-3, kali
hydroxit (11,7 g, 208 mmol), va metoxyetanol (41,5 mL) dugc khudy & 100°C trong 4
h. B sung axit clohydric 6N (51,9 mL) trong diéu kién 1am lanh bang d4, va huyén
phu nay duoc khudy & nhiét do trong phong trong 30 phit. Chit rdn duoc gom bang
cach loc va rura béng nudc (29,1 mL), tiép theo, séy dudi ap suét giam dé thu dugc
Hop chat 6f néu & dé muc nay (7,42 g, hiéu suit 95%) dudi dang chét rin mau nau
nhat.

LC/MS phb khéi: m/z 376 ([M-H]").

LC/MS thoi gian luu: 1,10 phut (diéu kién phan tich: SMD-FA05-2).

<Buéc 6-5>

Axit 5-(2-Metoxy-3-metylpyridin-4-y1)-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chét 6h)

Huyén phit DMSO (34,7 mL) chira Hop chat 6f (3,00 g, 7,93 mmol) thu dugc &
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Budc 6-4, paladi(Il) axetat (0,178 g, 0,793 mmol), dixyclohexyl (2°,4°,6’-triisopropyl-
[1,1°-biphenyl]-2-yl)phosphan (0,756 g, 1,587 mmol), 4,4,4’,4°,5,5,5°,5’-octametyl-
2,2°-bi(1,3,2-dioxaborolan) (3,02 g, 11,9 mmol), kali phosphat (10,1 g, 47,6 mmol)
duoc loai khi ¢ nhiét do trong phong dudi ap sut giam, tiép theo, nito dugc dua vao
binh phan Gng. Trong mdi trudng nito, huyén phu duge khudy & 100°C trong 0,5 h,
tiép theo, 1am mét xubng nhiét do trong phong. 4-Iodo-2-metoxy-3-metylpyridin (Hop
chét 6g, 1,98 g, 7,93 mmol), nudc (4,96 mL) dugc bd sung vao dung dich nay, va
dung dich nay dugc cho loai khi du6i ap sudt giam. Nito dugce dwa vao binh phan tng,
va dung dich nay dugc khudy & 100°C trong 0,5 h. Sau khi 1am ngudi dén nhiét do
trong phong, nudc (12,4 mL) va axit formic (6 mL) duoc bd sung vao dung dich nay.
Sau khi loc, dich loc duoc tinh ché truc tiép béng sic ky pha dao (axetonitril/nuéec,
axit formic 0,1%) dé thu duoc Hop chét 6h néu & d& muc nay (1,83 g, hiéu suat 55%).

LC/MS phd khéi: m/z 421 ([M+H]").

LC/MS thoi gian lru: 1,10 phit (diéu kién phan tich: SMD-FA05-1).

<Budc 6-6>

3-[(18S,2S)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-(2-0x0-1H-imidazol-3-y1)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-metoxy-3-metylpyridin-4-
yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 61)

Hop chét néu & dé muc nay dugc tbng hop tir Hop chat 2f thu duoc ¢ Bude 2-5
va Hop chét 6h thu dugc & Budc 6-5 bang cach tién hanh cac thao tac twong tu véi
Bude 1-10 cia Vi du 1 bang cach st dung chét phan tng phu hop.

Hop chit halogen (1-(5-bromoindazol-1-yl)-2-metylpropan-2-ol, Hop chét 61)
duogc str dung dé tong hop Hop chét vi du 6 dugc tdng hop bang quy trinh sau.
<Budc 6-7>

1-(5-Bromoindazol-1-yl)-2-metylpropan-2-ol (Hop chét 6k)

6] G|

5-Bromoindazol (Hop chét 6j, 150 mg, 0,761 mmol) va 2,2-dimetyloxiran
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(Hop chét 6k, 274 mg, 3,81 mmol) dugc hoa tan trong 1-metylpyrolidin-2-on (NMP)
(1,52 mL), ma vao d6 kali cacbonat (526 mg, 3,81 mmol) duogc bd sung. Dung dich
nay dugc khudy trong diéu kién vi séng & 180°C trong 30 phut. B6 sung nuéc vao hon
hop phan tmg nay, va tién hanh chiét bang cach sir dung etyl axetat. Lop hitu co duge
rira bang nude, va dung moi nay duogc loai bo bang cach lam bay hoi duéi ap suét
giam. San phdm thu dugc dwoc tinh ché bing sic ky cot silicagel (etyl
axetat/hexan=1:1) dé thu dwoc Hop chét 61 néu & dé muc nay (115 mg, hiéu suit 56%).
LC/MS phd khéi: m/z 269 ([M+H]Y.
LC/MS thoi gian luu: 1,00 phit (diéu kién phan tich: SMD-FA05-2).
Chét phan tmg 2-oxoimidazol (3-[(1S,2S)-1-[5-(2,2-dimetylmorpholin-4-yl)-
2-[2-(4-flo-3,5-dimetylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-
| pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on, Hop chét 7¢) duge st dung dé tdng hop Hop chit vi du 7 dugc tong
hop bang quy trinh sau.

<Budc 7-1>

Axit 5-(2,2-Dimetylmorpholin-4-yl)-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chat 7b)

Huyén phi NMP (44 mL) chita 2,2-dimetylmorpholin (Hop chét 7a, 1,98 g,
17,2 mmol), tris (dibenzylidenaxeton)dipaladi(0) (0,121 g, 0,132 mmol), 2-
dixyclohexylphosphino-2°,6-di-i-propoxy-1,1°-biphenyl (0,123 g, 0,264 mmol), natri
tert-butoxit (5,08 g, 529 mmol) dugc loai khi ¢ nhiét do trong phong dudi ap suét
giam, tiép theo, nito dugc dua vao binh phan tmg. Trong moéi truong nito, bd sung

Hop chét 6f (5,0 g, 13,2 mmol) thu dugc & Bude 6-4 vao huyén phi ndy, va hdn hop
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nay duge khudy & 100°C trong 0,5 h. Tiép theo, 1am mat xubng nhiét do trong phong.
B6 sung axit formic vao hén hop nay, va san pham thu duoc duge tinh ché truc tiép
bing sic ky pha dio (axetonitril/nuéc, axit formic 0,1%) dé thu dugc Hop chét 7b néu
& d& muc nay (5,26 g, hiéu suit 96%).

LC/MS phd khéi: m/z 413 ([M+H]).

LC/MS thoi gian luu: 1,00 phut (diéu kién phan tich: SMD-FA05-1).

<Bugce 7-2>

3-[(18,2S)-1-[5-(2,2-Dimetylmorpholin-4-yl)-2-[2-(4-flo-3,5-dimetylphenyl)-3-
(2-oxo0-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-
yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 7c)

Hop chit néu & d& muc nay duoc tong hop tir Hop chét 7b thu duoc & Bude 7-1
bing cach tién hanh cac thao tac twong tw véi Bude 1-10 cua Vi du 1 bang cach sir
dung chét phan img pht hop.

Chét phan tmg 2-oxoimidazol (3-[(1S,25)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-
3-(2-0x0-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on, Hop chat 8c)
duge str dung dé tong hop Hop chét vi du 8 dén 10 duoc téng hop bang quy trinh sau.

<Budc 8-1>
Axit 1-[(18,2S)-2-Metyl-1-(5-ox0-4H-1,2,4-oxadiazol-3-yl)xyclopropyl]-5-
(oxan-4-yl)indol-2-carboxylic (Hop chit 8b)
Huyén phu N,N-dimetylaxetamit (DMA) (2,64 mL) chira Hop chat 6f (0,30 g,
0,793 mmol) thu dugc & Bude 6-4, paladi(Il) axetat (35,6 mg, 0,159 mmol), 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (0,148 g, 0,317 mmol) dugc loai
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khi dudi ap suat giam, tiép theo, nito dugc dua vao binh phan tmg va huyén phu nay
dugce khudy ¢ nhiét do trong phong trong 15 phut. Trong moi truong nito, bd sung
dung dich DMA (7,9 mL, 7,93 mmol) chira (tetrahydro-2H-pyran-4-yDkém (II) iodua
1M (Hop chét 8a), va hdn hop nay duge khudy & 80°C trong 15 phit, va tiép theo, hon
hop nay duge lam mat xubng nhiét do trong phong. B sung axit formic vao hdn hop
nay, va san phdm thu duge duogc tinh ché truc tiép bang sic ky pha dao
(metanol/nudc) dé thu duge Hop chét 8b néu & dé muc nay (0,19 g, hiéu sudt 61%).

LC/MS phd khéi: m/z 382 ([M-H]").

LC/MS thoi gian lwu: 1,00 phut (diéu kién phan tich: SMD-FA05-2).

<Budc 8-2>

3-[(18,28)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-(2-0xo0-1H-imidazol-3-y1)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chit 8c)

Hop chat néu & dé muc nay duoc téng hop tir Hop chét 8b thu duoc & Bude 8-1
bing cach tién hanh cac thao tac twong tw voi Bude 1-10 ctia Vi du 1 bang cach sir
dung chét phan tmg phu hop.

Hop chit halogen (5-bromo-1-[(3R)-oxolan-3-yl]indazol, Hop cht 8f) dugc
str dung dé tong hop Hop chét vi du 8 duoc tdng hop bang quy trinh sau.

<Budce 8-3>
Axit 4-Metylbenzensulfonic [(3S)-oxolan-3-yl] (Hop chét 8e)
B6 sung pyridin (1,28 mL, 15,9 mmol) va 4-metylbenzensulfonyl clorua (1,51
g, 7,95 mmol) & 0°C vao dung dich diclometan (3,78 mL) of (3S)-oxolan-3-ol (Hop
chét 8d, 500 mg, 5,68 mmol). Dung dich nay dugc khuéy & nhiét do trong phong, tiép
theo, 15 h. Sau d6, nudc va axit clohydric 1N duoc bd sung vao dé tach 16p hitu co.

Lép hitu co dugce rira li€n tiép bang dung dich natri hydro cacbonat bdo hoa, va nuéc
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mubi. Dung méi duoc loai bo bang cach lam bay hoi dudi ap sudt giam dé thu duoc
Hop chét 8e néu & d& muc nay (1,36 g, hiéu suét 99%).

LC/MS thoi gian luu: 0,96 phut (diéu kién phan tich: SMD-FA05-1).

'H-NMR (400 MHz, CDCls) &: 7,79 (2H, d, J=8 Hz), 7,35 (2H, d, J=8 Hz),
5,12 (1H, m), 3,93-3,76 (4H, m), 2,46 (3H, s), 2,13-2,05 (2H, m).

<Budc 8-4>

5-Bromo-1-[(3R)-oxolan-3-yl]indazol (Hop chét 8f)

B sung xesi cacbonat (992 mg, 3,05 mmol) va Hop chit 8¢ (369 mg, 1,52
mmol) thu dugc & Budc 8-3 vao dung dich DMF (3,8 mL) chira 5-bromo-1H-indazol
(Hop chét 6j, 300 mg, 1,52 mmol), va hdn hgp nay duoc khudy & 100°C trong 2 h.
Sau khi 1am nguoi dén nhiét do trong phong, bd sung nuéc vao dung dich phan tmg va
tién hanh chiét bang cach st dung etyl axetat. Lép hitu co duge ria bang nudc, va
dung mdi nay duoc loai bo bang cach lam bay hoi dudi ap sut giam. San pham thu
duoc duge tinh ché bang sdc ky cot silicagel (etyl axetat/hexan=1:1) dé thu dugc Hop
chét 8f néu & d& muc nay (198 mg, hiéu suit 49%) dudi dang san phém dang dau
khong mau.

LC/MS phd khéi: m/z 267 ([M+H]).

LC/MS thoi gian luu: 1,07 phut (diéu kién phan tich: SMD-FA05-1).

Hop chat halogen (N-(4-bromo-2-metoxyphenyl)-N-(3-metoxypropyl)
axetamit, Hop chat 9¢) duge st dung dé téng hop Hop chat vi du 9 dugc tdng hop

bang quy trinh sau.
<Budc 9-1>
- ab -
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B6 sung lién tiép natri hydrua (50 % phén tan trong dau) (18,9 mg, 0,39
mmol) va 1-bromo-3-metoxypropan (75 mg, 0,49 mmol) vao dung dich DMF (0,8
mL) chira N-(4-bromo-2-metoxyphenyl)axetamit (Hop chit 9a, 80 mg, 0,33 mmol),
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va hén hop thu duge duge khudy & nhiét do trong phong trong 12 h. B6 sung axit
formic vao dung dich phan tmg nay, va san pham thu dugc dugc tinh ché bang sic ky
silicagel pha dao (axetonitril/nudc, axit formic 0,1%) dé thu dugc Hop chat 9¢ néu &
dé muc nay (103 mg, hiéu sudt 99%) dudi dang san phdm dang gdm khong mau.

LC/MS ph6 khéi: m/z 316 ([M+H]Y).

LC/MS thoi gian luu: 1,02 phut (diéu kién phan tich: SMD-FA05-1).

Hop chét halogen (5-bromo-1-(2,2,2-trifloetyl)indazol, Hop chét 10b) duoc

sir dung dé téng hop Hop chéat vi du 10 duoc tdng hop bang quy trinh sau.

<Bude 10-1>

FF
F= . F
'if F F
10& e F
X (10 - 1) .
N g [N
6i 10b

Hop chit néu & dé& muc nay dugc tbng hop tir 2,2.2-trifloetyl
triflometansulfonat (Hop chét 10a) va 5-bromo-1H-indazol (Hop chét 6j) bang cach
tién hanh cac thao tac tuong tw vi Budc 8-4 ctia Vi du 8 bang cach sir dung chét phan
tng phu hop.

LC/MS phd khéi: m/z 279 ([M+H]").
LC/MS thoi gian luu: 1,17 phut (diéu kién phan tich: SMD-FA05-1).

Chit phan tmg 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-(2-metoxy-3-metylpyridin-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on, Hop chit 11m) duoc st dung dé tong
hop Hop chét vi du 11 dén 13 dugc téng hop bang quy trinh sau.
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tert-Butyl N-(4-flo-3,5-dimetylphenyl)-N-[(2-metylpropan-2-
yl)oxycacbonylamino]carbamat (Hop chat 11b)

5-Bromo-2-flo-1,3-dimetylbenzen (Compund 11a, 4,66 g, 22,6 mmol) dugc hoa
tan trong THF (47,6 mL) va lam mat trong diéu kién nhiét d6 bén ngoai 1a -70°C. Bo
sung nho giot 1,55M n-Butyl lithi (13,1 mL, 20,4 mmol) & nhiét do -70°C hoac thép
hon va khudy trong 1 h. B4 sung nho giot dung dich toluen (25,0 g, 21,7 mmol) chira
20 % trong luong di-tert-butyl azodicarboxylat ¢ nhiét do bén trong la -40°C hodc
thip hon, va hén hop nay dugc khudy trong 30 phut. Tiép theo, hdn hop ndy dugc lam
4m dén nhiét do trong phong trong thoi gian 1 h, va heptan (23,8 mL) va 20% dung
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dich amoni clorua (47,6 mL) dugc bd sung vao dé tién hanh chiét. Lép hitu co duge
b va bd sung heptan (7,14 mL) vao 16p hitu co da cd, va hdn hop nay duge dun nong
dén nhiét do bén ngoai 1a 70°C dé thuc diy viéc hoa tan. Tiép theo, dung dich nay
duoc lam mat trong thoi gian 1 h dé gay ra viéc két tua cac tinh thé. Cac tinh thé nay
dwoc gom bang cach loc va rira bang heptan (2,38 mL). Céc tinh thé nay duoc siy dé
thu duoc san phém tho (3,53 g, hiéu suét 44%) Hop chit 11b néu & dé muc nay.

'H-NMR (400 MHz, DMSO-Dg) 6: 9,64-9,51 (0,8H, m), 9,24-9,07 (0,2H, m),
7,09-6,91 (2H, m), 2,29-2,09 (6H, m), 1,53-1,32 (18H, m).

LC/MS thoi gian lwu: 1,40 phut (diéu kién phén tich: SMD-FA05-3).

<Bude 11-2, 3, va 4>

tert-Butyl (2S)-3-xyano-2-metyl-4-oxopiperidin-1-carboxylat (Hop chét 11g)

(3S)-3-Aminobutannitril hydroclorua (Hgp chéat 11c, 10,0 g, 82,9 mmol) dugc
hoa tan trong etanol (50,0 mL), va trietyl amin (13,9 mL, 99,5 mmol) va, vao hén hop
nay, etyl acrylat (10,8 mL, 99,5 mmol) duoc bd sung vao & nhiét do trong phong.
Dung dich nay duoc khudy & nhiét do bén ngoai 1a 70°C trong 3 h, tiép theo, lam mat
xubng nhiét do trong phong dé thu duoc hdn hop chira etyl 3-[[(2S)-1-xyanopropan-2-
yl]Jamino]propanoat (Hop chét 11e).

B6 sung di-tert-butyl dicacbonat (21,7 mL, 99,5 mmol) vao dung dich phan
ung nay & nhiét do trong phong. Dung dich nay dugc khudy & nhiét do trong phong
trong 14 h, tiép theo, bd sung N-metylpiperazin (2,76 mL, 24,9 mmol) va hdn hop nay
duoc khudy trong 4 h. Tiép theo, bd sung axit clohydric IN (50 mL) va tién hanh chiét
bang cach sir dung toluen (50 mL). Lép hitu co duge rira bang dung dich nudc natri
clorua 15% (50,0 mL). Lép hitu co duge cd dudi ap sudt giam dé thu duoc hdn hop
chira etyl 3-[[(2S)-1-xyanopropan-2-yl]-[(2-metylpropan-2-
yl)oxycacbonyl]amino]propanoat (Hgp chét 11f).

B6 sung THF (50,0 mL) vao hdn hop nay, tiép theo, bd sung kali tert-butoxit
(10,2 g, 91,2 mmol) & nhiét do bén trong 1a 30°C hodc thip hon. Tiép theo, hdn hop
nay duoc khudy & nhiét do trong phong trong 1 h. O nhiét do bén trong la 15°C, bd
sung axit clohydric 2N (82,9 mL, 99,5 mmol) va tién hanh chiét bang cach st dung

etyl axetat. Lop hitu co dugc cd sau khi né dugc rira hai lan bang dung dich nuéc natri
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clorua 15% (50,0 mL) dé thu duoc Hop chét 11g néu & d& muc nay (15,8 g, hiéu suat
80%).

LC/MS phd khéi: m/z 237 ([M-H]").

LC/MS thoi gian luu: 0,92 phut (diéu kién phén tich: SMD-FA05-1).

<Buéce 11-5>

tert-Butyl  (4S)-3-amino-2-(4-flo-3,5-dimetylphenyl)-4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 11h)

Hop chat 11b (2,13 g, 6,01 mmol) thu dugc & Bude 11-1 duge hoa tan trong
NMP (6,39 mlL), ma vao d6 axit metansulfonic (1,30 g, 13,2 mmol) duogc bd sung va
hdn hop nay dugc khudy & nhiét do6 bén ngoai 1a 80°C trong 7 h. Sau khi dung dich
phéan tng dugc lam mat xuéng nhiét do trong phong, toluen (12,8 mL), kali cacbonat
(0,914 g), va nude (12,8 g) duge bd sung vao d6, va dung dich phan tmg nay duoc
khudy & nhiét d6 trong phong trong 10 phut. Sau khi loai bo 16p nude, dung dich
toluen (6,3 mL) choa Hop chat 11g (1,43 g, 6,01 mmol) thu dugc & Bude 11-4,
pyridin hydroclorua (71,0 mg, 0,60 mmol) va toluen (4,2 mL) dugc bd sung vao va
dung dich phan ung nay dugc khudy & nhiét do bén ngoai 1a 90°C trong 1 h. Dung
dich phan tng nay dugc lam mat, tiép theo, rira bang dung dich nuéc natri hydroxit
IM (12,6 mL). Lép hitu co duge o dudi 4p sudt giam dé tong hop Hop chat 11h néu
& dé muc nay (1,68 g, hiéu sut 75%).

LC/MS phd khéi: m/z 375 ([M+H]").

LC/MS thoi gian luu: 1,08 phut (diéu kién phéan tich: SMD-FA05-1).

<Bude 11-6>

tert-Butyl (4S)-3-(2,2-dimetoxyetylcarbamoylamino)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop
chat 11j)

B6 sung N-(2,2-dimetoxyetyl)imidazol-1-carboxamit (Hop chét 11i, 62,0 mg,
0,311 mol) vao dung dich DMA (0,53 mL) chira Hop chét 11h (106 mg, 0,283 mmol)
thu duoc & Budce 11-5, tiép theo, kali tert-butoxit (95,0 mg, 0,849mol) dugc bd sung
trong moi trudng nito, va hdn hgp nay dugc khudy & nhiét do bén ngoai la 25°C trong

4 h. B6 sung nuéc vao dung dich phén ng nay va tién hanh chiét bang cach sir dung
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etyl axetat. Lép hitu co dugce rioa bang nude, va dung moi ndy dugce loai bo bang cach
lam bay hoi dudi ap suit gidm. San pham thu dwgc dugc tinh ché bang sic ky cot
silicagel (etyl axetat/hexan=3:2) dé thu dugc Hop chit 11j néu & dé muc nay (105 mg,
hiéu suét 73%).
LC/MS phd khéi: m/z 506 ([M+H]").
LC/MS thoi gian luu: 1,09 phut (diéu kién phan tich: SMD-FA05-1).
<Buéc 11-7>

tert-Butyl ~ (4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-
yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 11k)

Hop chét 11j (4,45 g, 8,79 mmol) thu duge & Bude 11-6 dugc tao huyén phu
bing cach bd sung THF (44,5 mL), tiép theo, axit metylsulfonic (0,676 g, 7,03 mmol)
duoc bd sung, va hén hop thu dugc duoc khuéy & nhiét d6 bén ngoai 12 60°C trong 2 h.
Sau khi 1am nguoi dén nhiét do trong phong, bd sung dung dich chita trikali phosphat
(1,87 g, 8,79 mmol) trong nuéce (17,8 mL), bd sung di-tert-butyl dicacbonat (0,768 g,
3,52 mmol), va hdn hop thu duoc duge khudy & nhiét do trong phong trong 1 h. Bo
sung nudc vao dung dich phan ung nay va tién hanh chiét bang cach st dung etyl
axetat. Lop hitu co duge rira bang dung dich nuéc natri clorua bao hoa, tiép theo, sy
bang cach s dung magie sulfat. Sau khi loc, 16p hitu co dugce c6 dudi ap suét giam,
va tinh ché bang sic ky cot silicagel (etyl axetat/hexan=3:7) dé thu dugc Hop chét 11k
néu & dé muc nay (3,43 g, hiéu suat 88%).

LC/MS phd khéi: m/z 442 ([M+H]").

LC/MS thoi gian Ivu: 1,09 phat (diéu kién phén tich: SMD-FA05-1).

<Buéce 11-8>
3-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
¢]pyridin-3-yl]-1H-imidazol-2-on hydroclorua (Hop chat 111)

B6 sung dung dich hydro clorua dioxan 4M (10,5 mL, 41,9 mmol) vao
diclometan (8,38 ml) dung dich chtira Hop chat 11k (1,85 g, 4,19 mmol) thu dugc &
Buge 11-7. Hon hop nay duoc khudy & nhiét do trong phong trong lh, va hdn hop
phan tng nay dugc cd dudi ap sudt giam dé thu dugc san pham tho (1,63 g) chira Hop

chat 111 néu & dé muc nay dudi dang chat rdn mau nu.
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LC/MS phd khéi: m/z 342 ([M+H]Y).
LC/MS thoi gian luu: 0,63 phit (diéu kién phan tich: SMD-FAO05-1).

<Bude 11-9>

3-[(18S,28)-1-[2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-metoxy-3-
metylpyridin-4-yl)indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 11m)

Hop chit néu ¢ dé muc nay dugc téng hop tir Hop chét 111 thu duoc & Budc
11-8 va Hop chat 6h thu duge & Budce 6-5 bang cach tién hanh cac thao tac tuong tu
v6i Buée 1-10 cta Vi du 1 bang cach sir dung chat phan g phu hop.

Chit phan tng 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-(3-flo-2-metylpyridin-4-yl)indol-1-yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on, Hop chat 14d) dwgc st dung dé tong hop Hop chét vi du 14
duoc téng hop bang quy trinh sau.

<Buéce 14-1>

Axit 5-(2-clo-3-flopyridin-4-y1)-1-[(1S,2S)-2-metyl-1-(5-0ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chét 14b)
Hop chat néu & dé muc nay duoc tong hop tir Hop chét 6f thu dugc & Budc 6-4
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va 2-clo-3-flo-4-iodopyridin (Hop chat 14a) bang céach tién hanh cac thao tac twong tu
v6i Bube 6-5 cia Vi du 6 bang cach sir dung chat phan Gmg phu hop.

LC/MS phd khéi: m/z 429 ([M+H]").

LC/MS thoi gian lwu: 1,14 phut (diéu kién phan tich: SMD-TFA05-3).

<Budce 14-2>

Axit 5-(3-flo-2-metylpyridin-4-y1)-1-[(1S,2S)-2-metyl-1-(5-0x0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chét 14c)

Vao hdn hop huyén phii chira DMSO/nuéce véi ty 1€ 7:1 (13,2 mL) chira Hop
chét 14b (810 mg, 1,32 mmol) thu dugc & Bude 14-1, 1,1°-bis (diphenylphosphino)-
feroxen-paladi(Il) diclorua (48 mg, 0,066 mmol), kali cacbonat (2,74 g, 19,8 mmol),
axit metylboronic (792 mg, 13,2 mmol) duoc loai khi dudi ap suit giam & nhiét do
trong phong, tiép theo, nito dwgc dwa vao binh phan tmg. Trong mdi truong nito, hon
hop nay duoc khudy & 100°C trong 0,5 h, tiép theo, lam mét xubng nhiét do trong
phong. B6 sung axit formic vao hdn hgp nay, ma né dugce tinh ché truc tiép bing sac
ky pha dao (axetonitril/nuéc, axit formic 0,1%) dé thu duge Hop chét 14c néu & dé
muc nay (124 mg, hiéu sudt 23%) dudi dang chét rdn mau vang nhot.

LC/MS phd khéi: m/z 409 ([M+H]").

LC/MS thoi gian luu: 0,85 phut (diéu kién phén tich: SMD-FA05-3).

<Budc 14-3>

3-[(18,25)-1-[2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo0-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(3-flo-2-
metylpyridin-4-yl)indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 14d)

Hop chét néu & d& muc nay duoc tong hop tir Hop chét 111 thu dugc & Budc
11-8 va Hop chat 14c thu dugce & Budce 14-2 bang cach tién hanh c4c thao téc twong tu
v6i Buée 1-10 cia Vi du 1 bang cach sir dung chat phan tmg phu hop.

Chiat phan tng 2-oxoimidazol (3-[(18S,2S)-1-[5-[2-(dimetylamino)-3-
metylpyridin-4-yl]-2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl1]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on, Hop chat 15d) duoc st dung dé tong
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hop Hop chét vi du 15 duoc tdng hop bang quy trinh sau.

o ST 15c

13d

<Budce 15-1>
4-Todo-N,N,3-trimetylpyridin-2-amin (Hop chét 15b)
Dung dich DMF (7,9 mL) chira 2-clo-4-iodo-3-metylpyridin (Hop chét 15a,
500 mg, 1,97 mmol), N-etyl-N-propan-2-ylpropan-2-amin (0,515 mL, 2,96 mmol), va
dung dich THF (2,96 mL, 5,92 mmol) chtra dimetylamin 2M duoc khqu d 130°C
trong 17 h, tiép theo, dung dich nay dugc lam mat xubng nhiét d trong phong va b
sung axit formic (0,4 mL). Dung dich nay dugc duoc tinh ché bang sic ky pha dao
(axetonitril/nudce, axit formic 0,1%) dé thu dugc Hop chét 15b néu & dé muc nay (258
mg, hiéu suét 50%) dudi dang dung dich mau nau nhat.
LC/MS phd khéi: m/z 263 ([M+H]").
LC/MS thoi gian luu: 0,52 phat (diéu kién phan tich: SQD-FA05-1).
<Bude 15-2>
Axit  5-[2-(Dimetylamino)-3-metylpyridin-4-yl]-1-[(1S,2S)-2-metyl-1-(5-0xo-
4H-1,2,4-oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chat 15¢)
Hop chit néu & dé muc nay thu dugc tr Hop chét 6f thu dugc & Budc 6-4 va
Hop chét 15b thu duoc & Bude 15-1 bing céach tién hanh cic thao tac twong tu voi
Budc 6-5 ctia Vi du 6 bing cach sir dung chét phan tmg pht hop.
LC/MS phd khéi: m/z 432 ([M-H]").
LC/MS thoi gian luu: 0,51 phut (diéu kién phan tich: SQD-FA05-1).
<Budc 15-3>

3-[(18,29)-1-[5-[2-(Dimetylamino)-3-metylpyridin-4-yl]-2-[(4S)-2-(4-flo-3,5-
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dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 15d)

Hop chit néu & dé muc nay dugc téng hop tir Hop chét 15¢ thu dugc & Budc
15-2 va Hop chat 111 thu dugc & Bude 11-8 bang cach tién hanh céc thao téc tuong tu
v6i Bude 1-10 ctia Vi du 1 bang cach st dung chat phan tng phu hop.

Chit phin tmg 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-flo-3,5-
dimetylphenyl)-  4-metyl-3-(2-oxo0-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on, Hop chat 16a) dwgc st dung dé tong hop Hop chét vi du 16 dén 30
duoc téng hop bang quy trinh sau.

L_,:; 1+

<Budc 16-1>
3-[(18S,28)-1-[2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 16a)
Hop chét néu & d& muc nay thu dugce tir Hop chat 111 thu duge 6 Budc 11-8 va
Hop chit 8b thu dugc & Budc 8-1 bang cach tién hanh céc thao tac tuong tu véi Bude
1-10 cua Vi du 1 bang cach st dung chét phan tng phu hop.
Hop chét halogen (5-bromo-1-[(3-metyloxetan-3-yl)metyl]indazol, Hop chét
17b) duoc sir dung dé tong hop Hop chét vi du 17 dugc tbng hop bang quy trinh sau.

<Bugc 17-1>
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Hop chat néu o d® muc nay duoc tong hop tir 3-metyl-3-[(4-
metylphenyl)sulfonylmetyl]oxetan (Hop chat 17a) va 5-bromo-1H-indazol (Hop chét
67) bang cach tién hanh cac thao tac twong ty v6i Budce 9-1 cua Vidu 9 bang céach sir
dung chét phan tmg phui hop.

LC/MS phd khéi: m/z 281 ([M+H]).

LC/MS thoi gian lwu: 1,10 phit (diéu kién phan tich: SMD-FA05-2).

Hop chit halogen (2-(4-bromo-2-metoxyphenoxy)-2-metylpropan-1-ol, Hop
chat 20b) duoc st dung dé tong hop Hop chét vi du 20 dugc tong hop bang quy trinh
sau.

<Budc 20-1>

2-(4-Bromo-2-metoxyphenoxy)-2-metylpropan-1-ol (Hop chat 20b)

Trong moi trudng nito, bd sung nhé giot dung dich THF (0,95M, 4,37 mL,
4,15 mmol) chira boran & 0°C vao dung dich THF (1,38 mL) chira axit 2-(4-bromo-2-
metoxyphenoxy)-2-metylpropan carboxylic (Hop chat 20a, 400 mg, 1,38 mmol) va
hon hop thu duogc duoc khudy trong 24 h. Sau khi bd sung dung dich nudc natri
hydroxit 1M vao hdn hgp nay va hdn hop nay duoc khudy, bd sung axit clohydric 1N
dé trung hoa. Tiép theo, bd sung etyl axetat dé tién hanh chiét. L6p hitu co duoc ria
bang nudc va dung moi ndy dugce loai bo bang cach 1am bay hoi duéi ap sudt giam dé
thu dugc Hop chit 20b néu & dé muc nay (339 mg, hiéu suét 89%).
LC/MS thoi gian luu: 1,04 phut (diéu kién phéan tich: SMD-FA05-3).
'H-NMR (400 MHz, CDCls) 6: 7,04-7,01 (2H, m), 6,90-6,86 (1H, m), 3,85 (3H,
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s), 3,44 (2H, m), 3,34 (1H, m), 1,28 (6H, s).
Hop chit halogen (5-bromo-1-[(3S)-oxolan-3-yl]indazol, Hop chét 22¢) dugc
str dung dé tong hop Hop chét vi du 22 duoc tong hop bing quy trinh sau.

<Bugc 22-1>

(3R)-Oxolan-3-yl 4-metylbenzensulfonat (Hop chét 22b)

Hop chét néu & dé muc nay duge dugc tbng hop bang cach tién hanh cac thao
tac tuong tu voi Bude 8-3 ctia Vi du 8 bang cach st dung (3R)-oxolan-3-o0l va chét
phéan Gng phu hop.

LC/MS thoi gian luu: 0,95 phut (diéu kién phéan tich: SMD-FA05-3).

<Budc 22-2>

5-Bromo-1-[(3S)-oxolan-3-yl]indazol (Hop chit 22¢)

Hop chét néu & d& muc nay duogc tong hop tir Hop chét 22b thu duge & Budce
22-1 va 5-bromo-1H-indazol bang cach tién hanh céc thao tac twong tu voi Budce 8-4
ctia Vi du 8 bing cach str dung chat phan tng phu hop.

LC/MS phd khéi: m/z 267 ([M+H]").

LC/MS thoi gian luu: 1,06 phut (diéu kién phan tich: SMD-FA05-3).

Hop chit halogen (6-bromo-1,1-dimetyl-3,4-dihydroisocromen, Hop chét
24d) duoc sir dung dé tong hop Hop chét vi du 24 dugc tdng hop bang quy trinh sau.

- - \ = _.
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<Buéc 24-1>
(1,1-Dimetyl-3,4-dihydroisocromen-6-yl) triflometansulfonat (Hop chét 24b)
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Hop chit néu & dé& muc ndy dwge téng hop tr 1,1-dimetyl-3,4-
dihydroisocromen-6-ol (Hop chit 24a) va triflometylsulfonyl triflometansulfonat
(triflat anhydrit) bang cach tién hanh céc thao tac twong tu véi Buéc 8-3 cta Vi du 8
bing cach sir dung chat phan tmg phu hop.

LC/MS thoi gian luu: 0,96 phut (diéu kién phan tich: SQD-FA05-01).

<Budc 24-2>
2-(1,1-Dimetyl-3,4-dihydroisocromen-6-yl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (Hop chat 24c)

Sau khi 1,4-dioxan (2,58 mL) dung dich chita Hop chat 24b (120 mg, 0,387
mmol) thu dugc & Bude 24-1, 4.4.55-tetrametyl-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,3,2-dioxaborolan (147 mg, 0,580 mmol), trietyl amin (0,162 mL,
1,16 mmol), [1,1’-bis (diphenylphosphino)feroxen]diclopaladi(Il) (14,2 mg, 0,019
mmol) duoc loai khi dudi 4p suét giam, nito dwgc dua vao binh phan ung va dung
dich nay duoc khudy & 100°C trong 14 h. Dung dich nay dugc 1am mat xubng nhiét do
trong phong, tiép theo, bd sung axit formic va san pham thu duge duge tinh ché bang
sdc ky pha dao (axetonitril/nuée, axit formic 0,1%) dé thu duoc hdn hop (134 mg)
chira Hop chat 24¢ néu & dé muc nay dudi dang chét 16ng mau nau nhat.

LC/MS phé khdi: m/z 289 ([M+H]").

LC/MS thoi gian luu: 1,03 phut (diéu kién phan tich: SQD-FA05-1).

<Buéc 24-3>

6-Bromo-1,1-dimetyl-3,4-dihydroisocromen (Hop chét 24d)

vao metanol (1,9 mL) dung dich chtra Hop chét 24¢ (111 mg, 0,385 mmol) thu
duge & Bude 24-2, bd sung dung dich nudce (1,9 mL) chta ddng(Il) bromua (258 mg,
1,16 mmol) va hdon hop nay duge khudy & 60°C trong 6 h. Sau khi hdn hgp nay duoc
lam mat xudng nhiét do trong phong, bd sung dung dich amoni clorua bdo hoa, tiép
theo, chiét bang cach st dung diclometan dugc tién hanh hai 14n, va tiép theo, 16p hitu
co duge 1am kho bang magie sulfat. Sau khi loc, dich loc duge ¢d dudi ap suit giam
va cin duoc duoc tinh ché bang sic ky cot silicagel (etyl axetat/hexan=1:4) dé thu
dwoc Hop chat 24d néu & dé muc nay (47,7 mg, hiéu sut 51%) dudi dang chét long

khong mau.
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TH-NMR (400 MHz, CDCls) &: 7,29 (1H, dd, J=2,0, 8,4 Hz), 7,24-7,22 (1H, m),
6,97 (1H, d, J=8,4 Hz), 3,92 (2H, t, J=5,6 Hz), 2,80 (2H., t, J=5,6 Hz), 1,50 (6H, s).
LC/MS thoi gian lIuu: 0,96 phut (diéu kién phan tich: SQD-FA05-1).
Hop chat halogen (6-(4-bromo-2-metylphenyl)-N,N-dimetylpyrimidin-4-amin,
Hop chét 25b) duge sir dung dé tong hop Hop chét vi du 25 duoc téng hop bang quy

trinh sau.

<Buéc 25-1>

6-(4-Bromo-2-metylphenyl)-N,N-dimetylpyrimidin-4-amin (Hop chét 25b)

B6 sung dung dich THF chira dimetylamin 2M (0,227 mL, 0,455 mmol) vao
metanol (0,2 mL) dung dich chira 4-(4-bromo-2-metylphenyl)-6-clopyrimidin (Hop
chét 25a, 12,9 mg, 0,045 mmol), va hdn hop nay dugc khudy & nhiét do trong phong
trong 3 h. Hén hop phéan tmg nay duogc dugc tinh ché bing sic ky pha ddo cot
silicagel (axetonitril/nude, axit formic 0,1%) dé tdng hop Hop chit 25b néu & dé muc
nay (9,2 mg, hiéu suit 69%) dudi dang chét rdn mau tring duc.

LC/MS phé khéi: m/z 292 ([M+H]").

LC/MS thoi gian luu: 0,67 phut (diéu kién phén tich: SMD-FA05-3).

Hop chit halogen (5-bromo-4-flo-1-(2,2,2-trifloetyl)indazol, Hop chét 28b)
dugc sit dung dé tong hop Hop chét vi du 28 dugc tdng hop bing quy trinh sau.
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<Budc 28-1>
5-Bromo-4-flo-1-(2,2,2-trifloetyl)indazol (Hop chét 28b)

Hop chit néu o dé muc nay duoc téng hop tur 2,2,2-trifloetyl
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triflometansulfonat (Hop chéat 10a) va 5-bromo-4-flo-1H-indazol (Hop chét 28a) bing
céch tién hanh cac thao tac twong tu véi Bude 8-4 ctia Vi du 8 bang cach sir dung chit
phan ng phu hop.
LC/MS phd khéi: m/z 297 ([M+H]").
LC/MS thoi gian luu: 1,20 phit (diéu kién phan tich: SMD-FA05-1).
Hop chit halogen (5-bromo-4-flo-1-[(3-metyloxetan-3-yl)metyl]indazol, Hop
chét 29a) duge sir dung dé tong hop Hop chit vi du 29 dugc tdng hop bang quy trinh

sau.
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<Buéc 29-1>

5-Bromo-4-flo-1-[(3-metyloxetan-3-yl)metyl]indazol (Hop chét 29a)

Hop chit néu & d® muc nay dugc tong hop tUr 3-metyl-3-[(4-
metylphenyl)sulfonylmetyl]oxetan (Hop chit 17a) va 5-bromo-4-flo-1H-indazol (Hop
chat 28a) bing cach tién hanh cac thao tac tuong tu v6i Bude 8-4 clia Vi du 8 bang
cach str dung chit phan tmg phu hop.

LC/MS phd khéi: m/z 299 ([M+H]").

LC/MS thoi gian luu: 1,11 phut (diéu kién phan tich: SMD-FA05-1).

Hop chat halogen (1-(5-bromo-4-floindazol-1-yl)-2-metylpropan-2-ol, Hop
chat 30a) duoc sir dung dé tong hop Hop chit vi du 30 duoc téng hop bang quy trinh

sau.
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<Budce 30-1>

1-(5-Bromo-4-floindazol-1-yl)-2-metylpropan-2-ol (Hop chét 30a)

Hop chit néu & dé muc nay dugc tong hop tir 5-bromo-4-flo-1H-indazol (Hop
chét 28a) va 2,2-dimetyloxiran (Hop chét 6k) bang cach tién hanh cac thao tac twong
tu v6i Bude 6-7 cua Vi du 6 bang cach sir dung chét phan tmg phu hop.

LC/MS phd khéi: m/z 287 ([M+H]Y).

LC/MS thoi gian lwu: 1,01 phit (diéu kién phan tich: SMD-FA05-1).

Chét phan tmg 2-oxoimidazol (3-[(1S,2S)-1-[5-[(4S)-2,2-dimetyloxan-4-yl]-
2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on, Hop chit 311) dugc sir dung dé téng hop Hop chét vi du 31 dén 40
dugc téng hop bang quy trinh sau.
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<Bugc 31-1>

Etyl 5-(2,2-dimetyloxan-4-yl)-1H-indol-2-carboxylat (Hop chat 31c)

Bot kém (1,95 g, 29,8 mmol) dugc tao huyén phit trong DMF (6 mL), va huyén
phu nay dugc cho thay thé nito. Clotrimetylsilan (0,417 mL, 3,28 mmol), va 1,2-
dibromoetan (0,284 mL, 3,28 mmol) dugc bd sung vao va hén hop thu duge dugc
khudy & nhiét do trong phong trong 5 phit. Bé sung nhé giot dung dich DMF (9 mL)
chtra 4-i0do-2,2-dimetyltetrahydropyran (5,37 g, 22,4 mmol) vao hdn hop nay, va hdn
hop nay dugc khudy & nhiét do trong phong trong 20 phit. B6 sung vao paladi(Il)
axetat (0,084 g, 0,373 mmol), va 4-(N,N-dimetylamino)phenyl]di-tert-butylphosphin
(0,198 g, 0,746mol), etyl 5-bromoindol-2-carboxylat (2,0 g, 7,46 mmol) vao dung
dich nay, va nito dugc dua vao binh phéan Ung. Hon hop nay dugc khuéy o nhiét do
bén ngoai la 50°C trong 1 h, tiép theo, nhiét 6 bén ngoai dugc lam mat xuéng 0°C, va
B sung axit clohydric SN (6 mL) dé trung hoa. Dung dich nudc natri clorua 30% (50
mL) va etyl axetat (100 mL) dugc bd sung vao va cac chat khong hoa tan dugc loai bo
bang cerite. Dich loc duoc chiét bang cach sir dung etyl axetat va 16p hitu co duge ria
bang dung dich nuée natri clorua 30%. Tiép theo, n6 dugc lam kho bang magie sulfat
va cho chay qua phéu loc, va dung mdi nay dugc loai bo bang cach 1am bay hoi dudi
ap suat giam. Cin dugc dugc tinh ché bang sic ky cot silicagel (etyl axetat/hexan) dé
téng hop Hop chét 31¢ néu & dé& muc nay (1,86 g, hiéu suét 83%) dudi dang chét ran
mau hong nhot.

LC/MS phb khéi: m/z 302 ([M+H]").

LC/MS thoi gian luu: 0,90 phit (diéu kién phan tich: SQD-FA05-4).
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<Buéc 31-2>

Etyl 5-[(4S)-2,2-dimetyloxan-4-yl]-1H-indol-2-carboxylat (Hop chét 31d)

Chét ddng phan 1ap thé c6 mit trong Hop chat 31¢ (900 mg) thu dugc bang
Budc 31-1 duoge tach bang sic ky 1éng siéu t6i han dé thu dugc Hop chat néu & dé
muc nay 31d (423 mg, hiéu suat 47%).

Diéu kién tach

Thiét bi: SFC15 (Waters)

Cot: CHIRALPAK-IE/SFC, 10x250 mm, 5 pm (Daicel)

Nhiét do cot: 40°C

Dung moéi: cacbon dioxit siéu téi han/metanol: etyl axetat (1:1)=60/40 (hé dong
nhét)

Luu lugng: 15 mL/phut, 140 bar

Piéu kién phan tich

Thiét bi: Nexera (Shimadzu)

Cot: CHIRALPAK-IE, 4,6x250 mm, 5 um (Daicel)

Nhiét @ cot: 25°C

Dung mdi: hexan/etanol=30/70 (hé déng nhat)

Luu lwgng: 1 mL/phut, nhiét 4 trong phong

Hop chét néu & d& muc nay thoi gian luu: 9,98 phut, chat dong phan thoi gian
luu: 6,86 phut

Luu ¥ rang hop chit néu & dé muc nay dugce xac dinh la chét déng phan S
bang tinh thé hoc tia X ctia Hop chat 31j.
<Budc 31-3>

Axit 5-[(4S)-2,2-Dimetyloxan-4-yl]-1H-indol-2-carboxylic (Hop chét 31e)

Hop chit 31d (993 mg, 3,29 mmol) thu dugc & Bude 31-2 duge hoa tan trong
metanol (14,9 mL), va bd sung nhé giot dung dich nudc natri hydroxit 2M (3,62 mL,
7,25 mmol) vao hdn hop nay va hon hop nay duge khudy & nhiét d6 bén ngoai 1a 65°C
trong 1 h. Dung dich phan (mg nay dugc lam mat ¢ nhiét do bén ngoai la 15°C, va bd
sung nhé giot axit clohydric 5N (1,52 mL, 7,58 mmol) vao dung dich phan Gng nay.

B6 sung nho giot nuéc (7,45 mL), va chét rn két tia dugc gom bang cach loc. Chét
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rén thu dugc duoc rira bang nuée (5,0 mL) va sdy dudi 4p suat giam dé thu dugc Hop
chit 31e néu & dé muc nay (827 mg, hiéu suat 96%).
LC/MS phd khéi: m/z 274 ((M+H]).
LC/MS thoi gian luu: 0,65 phut (diéu kién phan tich: SQD-FA05-4).
<Budc 31-4>
5-[(4S)-2,2-Dimetyloxan-4-y1]-N-metyl-N-phenyl-1H-indol-2-carboxamit (Hop
chét 311)

Hop chat 31e (805 mg, 2,95 mmol) thu dugc & Bude 31-3 dugc hoa tan trong
DMA (8,0 mL), va bd sung nhé giot thionyl clorua (0,256 mL, 3,53 mmol) vao dung
dich nay & nhiét d bén trong 1a 10°C hozc thip hon. Sau khi dung dich dugc khudy
trong mot gid, N-metylanilin (0,384 mL, 3,53 mmol) va trietyl amin (0,985 mL, 7,07
mmol) dugc bd sung vao nhé giot & 10°C hodc thip hon, va dung dich nay duoc
khudy & nhiét do trong phong trong 1 h. B6 sung nho giot nudce (4,0 mL) vao dung
dich nay, va chét ran két tua duoc gom bé‘mg cach loc. Chét rin thu duogc duoc ria
bang nuée (8,0 mL) va sdy dudi ap suét giam dé thu duoc Hop chét 31f néu & dé muc
nay (995 mg, hiéu suat 93%).

LC/MS phé khéi: m/z 363 ([M+H]").

LC/MS thoi gian luu: 1,20 phut (diéu kién phan tich: SMD-FA05-1).

<Budce 31-5>
1-(xyanometyl)-5-[(4S)-2,2-dimetyloxan-4-yl]-N-metyl-N-phenylindol-2-
cmboxanﬂtﬂiqpchét3lh)

Hop chét 31f (101 mg, 0,276 mmol) thu dugc ¢ Bude 31-4 dugc hoa tan trong
1,3-dimetyl-2-imidazolidinon (DMI) (1,0 mL) & nhiét do trong phong, va dung dich
nuée kali hydroxit 8M (0,103 mL, 0,828 mmol) va nuéc (0,10 mL) duge bd sung vao
dung dich nay. B6 sung 2-cloaxetonitril (0,026 mL, 0,414 mmol) vao dung dich thu
duoc & nhiét do bén ngoai 1a 10°C, va dung dich nay duoc khudy trong 2,5 h. Axit
clohydric 5N (0,193 mL), nude (0,10 mL), va xyclopentylmetyl ete (1,0 mL) duoc bd
sung vao dung dich phéan ung dé tién hanh chiét, va 16p nudc duogc cho chiét 1an hai
bang cach sir dung xyclopentylmetyl ete (1,0 mL). Gom céc 16p hitu co, rua bang
dung dich natri clorua 15% (1,0 mL), tiép theo, Hop chat 31h néu & dé& muc nay thu
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duoc dudi dang san pham dang diu mau ndu nhat bang cich ¢ & diéu kién ap suét
giam & nhiét d0 bén ngoai 1a 40°C va duoc st dung & Budc 31-6 tiép theo ma khong
can tinh ché.
LC/MS phd khéi: m/z 402 ([M+H]").
LC/MS thoi gian luu: 0,93 phat (diéu kién phan tich: SMD-FA05-1).
<Budc 31-6>
1-[(18,28)-1-xyano-2-metylxyclopropyl]-5-[(4S)-2,2-dimetyloxan-4-yl]-N-
metyl-N-phenylindol-2-carboxamit (Hop chét 31i)
Hop chit néu & d& muc nay dugc tong hop tir Hop chét 31h thu duge & Bude
31-5 bang céach tién hanh cac thao tac twong ty v6i Budce 1-6 cia Vidu 1 bang cach st
dung chat phan tmg phu hop.
LC/MS phd khoi: m/z 442 ([M+H]).
LC/MS thoi gian luu: 0,95 phit (diéu kién phan tich: SQD-FA05-1).
<Budc 31-7>
5-[(4S)-2,2-Dimetyloxan-4-y1]-N-metyl-1-[(1S,25)-2-metyl-1-(5-ox0-4H- 1‘,2,4-
oxadiazol-3-yl)xyclopropyl]-N-phenylindol-2-carboxamit (Hop chét 31j)
Hop chit néu & dé muc nay duogc tong hop tir Hop chét 31i thu dugc & Bude
31-6 bang céach tién hanh cac thao tac tuong ty voi Budce 1-6 ctia Vidu 1 bang cach st
dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 501 ([M+H]").
LC/MS thoi gian luu: 0,99 phut (diéu kién phan tich: SQD-FA05-1).
<Buéce 31-8>
5-[(4S)-2,2-Dimetyloxan-4-y1]-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic axit (Hop chat 31k)
Hop chit néu & d& muc nay dugc tong hop tir Hop chat 31j thu dwoc & Bude
31-7 bang cach tién hanh cac thao tac twong tw v6i Bude 6-4 ciia Vi du 6 bang céch str
dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 401 ([M-H]").
LC/MS thoi gian luu: 1,05 phut (diéu kién phan tich: SMD-FA05-1).

<Budc 31-9>
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3-[(18S,2S)-1-[5-[(4S)-2,2-Dimetyloxan-4-yl]-2-[ (45)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-(2-oxo0-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 311)

Hop chét néu ¢ dé muc nay dugc tdng hop tir Hop chit 111 thu dugc & Budce
11-8 va Hop chét 31k thu dugc & Bude 31-8 bang céach tién hanh cic thao téc twong tu
v6i Bude 1-10 cta Vi du 1 bang cach sir dung chét phan tmg phu hop.

Hop chat halogen 5-bromo-1-(2-metoxyetyl)-3-metylbenzoimidazol-2-on

(Hop chét 33b) duge sit dung dé tong hop Hop chét vi du 33 duoc tong hop bing quy
trinh sau.

<Bugc 33-1>

33a 33b'

Hop chit néu & dé muc nay dugc tong hop tir 5-bromo-3-metyl-1H-
benzoimidazol-2-on (Hop chét 33a) bing cach tién hanh céc thao tac twong tu voi
Buéc 8-4 cua Vi du 8 bang cach sir dung chét phan tmg phu hop.

LC/MS phd khéi: m/z 285 ([M+H]").

LC/MS thoi gian Iuu: 0,95 phut (diéu kién phan tich: SMD-FA05-1).

Hop chit halogen (5-bromo-4-flo-1-(2-metoxyetyl)indazol, Hop chit 36a)
dugc st dung dé tong hop Hop chét vi du 36 dugc tdng hop bang quy trinh sau.

<Budc 36-1>

J T C3R-1) P

Hop chét néu & dé muc nay dugc tong hop tir 5-bromo-4-flo-1H-indazol (Hop

chét 28a) bang cach tién hanh céc thao téc twong tw véi Budce 8-4 ciia Vi du 8 bang
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cach st dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 273 ((M+H]).
LC/MS thoi gian luu: 1,10 phat (diéu kién phén tich: SMD-FAQ5-1).
Hop chit halogen (5-bromo-4-flo-1-[(3S)-oxolan-3-yl]indazol, Hop chét 40a)
duoc st dung dé tong hop Hop chét vi du 40 dugce téng hop bang quy trinh sau.

<Budc 40-1>

e, IR li‘x( .--'.':,
..T_‘_»__ = e =0
| | - '
H Loe R A
‘.‘:‘ - - L ".:' r
Y. oo :
eI S8 . 4
ar \‘X_,s SaD-1 N
| —_— = - a
r Bro =
28a
F o o40a

Hop chét néu & dé muc nay duoc tong hop tir 5-bromo-4-flo-1H-indazol (Hop
chéat 28a) va (3R)-oxolan-3-yl 4-metylbenzensulfonat (Hop chét 22b) bang cach tién
hanh céc thao tac tvong tu voi Budce 8-4 cia Vidu 8 bang cach sir dung chét phan (mg
phu hop.

LC/MS phd khéi: m/z 285 ([M+H]").
LC/MS thoi gian luu: 1,10 phut (diéu kién phan tich: SMD-FA05-1).

Chat phan mg 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-[(2S,4S)-2-metyloxan-4-ylJindol-1-yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on, Hop chét 41f) dugc su dung dé téng hop Hop chit vi du 41
duoc téng hop bang quy trinh sau.
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41d

41f

<Budc 41-1 va 2>
1-[(18,28)-1-xyano-2-metylxyclopropyl]-N-metyl-5-[(2S,4S)-2-metyloxan-4-
yl]-N-phenylindol-2-carboxamit (Hop chét 41c)

Sau khi huyén phit DMA (0,12 mL) chira kém (29 mg, 0,44 mmol) dugc loai
khi & nhiét d6 trong phong, nito dugc dua vao binh phan ing. Trong moi trudong nito,
B6 sung hdn hogp dung dich chua clotrimetylsilan/1,2-dibromoetan voi ty 1€ 7:5
(0,0083 mL, 0,039 mmol clotrimetylsilan), va hdn hop nay duge khuéy trong 15 phut,
tiép theo, bd sung nhé giot (25)-4-iodo-2-metyltetrahydro-2H-pyran (80 mg, 0,35
mmol) & nhiét dd trong phong va hdn hop nay duge khudy trong 30 phut dé thu dugc
hdn hop chira iodo-[(2S)-2-metyloxan-4-yl] kém (Hop chét 41b). Paladi(II) axetat (6,4
mg, 0,028 mmol), 2-dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (26 mg,
0,057 mmol), 5-bromo-1-[(18S,2S)-1-xyano-2-metylxyclopropyl]-N-metyl-N-
phenylindol-2-carboxamit (58 mg, 0,14 mmol), va DMA (0,123 mL) dugc bd sung
vao, va hdn hop nay dugc loai khi dudi ap suét giam, tiép theo, nito dugce dua vao
binh phan tmg va hdn hop nay duge khudy trong mot gio & 80°C. Hon hop nay duge
lam mat xubng nhiét d6 trong phong, ma vao dé etyl axetat va axit clohydric 1N dugc
bd sung vao, va hon hop nay duge loc. Tiép theo, dich loc dugc chiét bang cach st

dung etyl axetat. Lép hitu co duge rira mét lan bang nudc mudi va cd dudi ap suat
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giam, tiép theo, cin dugc dugc tinh ché bing sic ky cot silicagel (etyl
axetat/hexan=1:1) dé thu dugc Hop chit 41c néu ¢ d& muc nay (31 mg, hiéu suét
51%).
LC/MS phd khéi: m/z 428 ([M+H]Y).
LC/MS thoi gian luu: 1,01 phit (diéu kién phan tich: SQD-AA05-1).
<Budc 41-3>
N-Metyl-5-[(28S,4S)-2-metyloxan-4-y1]-1-[(1S,2S)-2-metyl-1-(5-0x0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]-N-phenylindol-2-carboxamit (Hop chét 41d)
Hop chit néu ¢ d& muc nay dugc téng hop tir Hop chét 41c thu duge & Budce
41-2 bang cach tién hanh cac thao tac trong tu voi Bude 1-8 ctia Vi du 1 bang céch st
dung chét phan tmg phit hop.
LC/MS phd khéi: m/z 487 ([M+H]").
LC/MS thoi gian hru: 1,30 phat (diéu kién phan tich: SMD-FA05-1).
<Buéc 41-4>
Axit 5-[(28,4S)-2-Metyloxan-4-yl1]-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-
oxadiazol-3-yl)xyclopropyl]indol-2-carboxylic (Hop chét 41e)
Hop chét néu & dé muc nay duogc téng hop tir Hop chét 41d thu duoc & Budc
41-3 bang cach tién hanh cac thao tac trong tw véi Bude 6-4 clia Vi du 6 bang cach sit
dung chat phan tmg phu hop.
LC/MS phb khéi: m/z 396 ([M-H]").
LC/MS thoi gian luu: 1,02 phut (diéu kién phén tich: SMD-FA05-1).
<Budc 41-5>
3-[(18,2S)-1-[2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-[(2S.4S)-2-
metyloxan-4-yl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat
411)
Hop chét néu ¢ dé muc nay dugc téng hop tir Hop chét 41e thu dugc & Bude
41-4 bang céach tién hanh cac thao tac twong tu véi Buge 1-10 cua Vi du 1 bang cach
st dung chit phan ung phi hop.
Chat phan tUng 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-clo-3,5-
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dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-[(4S)-2,2-dimetyloxan-4-yl]indol-1-yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on, Hop chit 42g) duoc sir dung dé tbng hop Hop chét vi du 42
va 43 duogc tdng hop bang quy trinh sau.
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<Budc 42-1, 2>

tert-Butyl (4S)-3-amino-2-(4-clo-3,5-dimetylphenyl)-4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 42c¢)

Sau khi (4-clo-3,5-dimetylphenyl)hydrazin hydroclorua (Hop chit 42b) thu
duoc tir 4-clo-3,5-dimetylanilin (Hop chét 42a) bang cach tién hanh céc thao tac
turong tu véi Bude 2-2 ctua Vi du 2 bang cach str dung chét phan tmg phu hop, Hop
chét 11g thu duge & Bude 11-4 va chat phan ung phu hgp dugce dugce s dung dé tong
hop Hop chit 42¢ bang cac thao tic tuong tw véi Bude 1-2 caa Vi du 1.

LC/MS phd khéi: m/z 391 ([M+H]").

LC/MS thoi gian luu: 1,22 phat (diéu kién phan tich: SMD-FA10-4).

<Budc 42-3>

tert-Butyl (4S)-2-(4-clo-3,5-dimetylphenyl)-3-(2,2-
dimetoxyetylcarbamoylamino)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
carboxylat (Hop chat 42d)
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Hop chét néu & dé muc nay dugc téng hop tir Hop chét 42¢ thu dugc & Budc
42-2 bang cach tién hanh cac thao tic twong ty v6i Budce 1-3 cua Vi du 1 bang cach st
dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 522 ([M+H]Y).
LC/MS thoi gian luu: 1,55 phut (diéu kién phan tich: SMD-TFA05-5).
<Budc 42-4>
tert-Butyl  (4S)-2-(4-clo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-
y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 42e)
Hop chit néu & dé muc nay dugc téng hop tir Hop chéat 42d thu duoc & Bude
42-3 bing cach tién hanh céc thao téc twong tu v6i Bude 11-8 clia Vi du 11 bang cach
sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 458 ([M+H]").
LC/MS thoi gian luu: 1,16 phut (diéu kién phén tich: SMD-FA05-1).
<Budc 42-5>
3-[(4S)-2-(4-clo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-yl]-1H-imidazol-2-on hydroclorua (Hop chét 42f)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 42e thu duge & Bude
42-4 bang cach tién hanh céc thao tac tuong tw voi Bude 111-8 cia Vi du 11 bang
cach st dung chat phan tng phu hop.
LC/MS phd khéi: m/z 358 ([M+H]").
LC/MS thoi gian luu: 0,69 phut (diéu kién phan tich: SMD-FA05-1).
<Budc 42-6>
3-[(18,25)-1-[2-[(4S)-2-(4-clo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-[(4S)-2,2-
dimetyloxan-4-ylJindol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 42g)
Hop chét néu & dé muc nay dugc tong hop tir Hop chét 42f thu duoc & Buéde
42-5 va Hop chat 31k thu duoc & Bude 31-8 bﬁng céch tién hanh cac thao tac twong tu
v6i Bude 1-10 cia Vi du 1 bang cach sir dung chét phan tng phu hop.
Chit phan tng 2-oxoimidazol  (3-[(1S,2S)-1-[2-[(4S)-2-(4-clo-3,5-
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dimetylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
cJpyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2.4-
oxadiazol-5-on, Hop chét 44a) dugc st dung dé tong hop Hop chét vi du 44 va 45
duoc téng hop bing quy trinh sau.

<Buéce 44-1>
3-[(18,2S)-1-[2-[(4S)-2-(4-clo-3,5-dimetylphenyl)-4-metyl-3-(2-oxo-1H-
imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 44a)
Hop chit néu & dé muc nay duoc tong hop tir Hop chéat 42f thu duge & Budce
42-5 va Hop chat 8b thu dugc & Budc 8-1 bang cach tién hanh cic thao tac tuong tu
v6i Bude 1-10 ctia Vi du 1 bang cach sir dung chét phan Gmg phu hop.

Chit phan tng  2-oxoimidazol  (3-[(18S,2S)-1-[2-[(4S)-2-(4-flo-3-
metylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2.4-
oxadiazol-5-on, Hop chét 46f) dugc st dung dé téng hop Hop chat vi du 46 va 47
duoc tong hop bang quy trinh sau.
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“48b

<Budc 46-1>

tert-Butyl (4S)-3-amino-2-(4-flo-3-metylphenyl)-4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 46b)

Hop chét néu & dé muc nay dugc tong hop tir (4-flo-3-metylphenyl)hydrazin
hydroclorua (Hop chét 46a) va Hop chat 11g thu duoc & Budce 11-4 bang céach tién
hanh céc thao tac tuong ty véi Bude 1-2 ciia Vidu 1 bang cach sir dung chét phan Gmg
phu hop.

LC/MS phd khéi: m/z 361 ([M+H]).

LC/MS thoi gian luu: 1,02 phut (diéu kién phan tich: SMD-FA05-1).

<Budc 46-2>

tert-Butyl (4S)-3-(2,2-dimetoxyetylcarbamoylamino)-2-(4-flo-3-metylphenyl)-
4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 46¢)

Hop chit néu & dé muc nay dugc tong hop tir Hop chét 46b thu duoc & Budc
46-1 bang cach tién hanh céc thao tac tuong tu v6i Bude 1-3 cia Vi du 1 bang cach st
dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 492 ([M+H]").

LC/MS thoi gian luu: 1,03 phut (diéu kién phan tich: SMD-FA05-1).
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<Budc 46-3>

tert-Butyl  (4S)-2-(4-flo-3-metylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-
6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 46d)

Hop chit néu & dé muc nay duoc tong hop tir Hop chét 46¢ thu duge & Budc
46-2 bing cach tién hanh c4c thao tac twong tu véi Bude 11-7 ciia Vi du 11 bang céach
str dung chit phan g pht hop.

LC/MS phd khéi: m/z 428 ([M+H]Y).

LC/MS thoi gian luu: 2,11 phut (diéu kién phan tich: SMD-FA05-long).

<Budc 46-4>

3-[(4S)-2-(4-flo-3-metylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-yl]-1H-imidazol-2-on hydroclorua (Hop chét 46e)

Hop chit néu & d& muc nay duge tong hop tir Hop chét 46d thu dugc & Bude
46-3 bang cach tién hanh cac thao tac twong ty véi Bude 11-8 ctia Vidu 11 bang cach
str dung chit phan tmg phu hop.

LC/MS phé khéi: m/z 328 ([M+H]").

LC/MS thoi gian luu: 0,59 phut (diéu kién phan tich: SMD-FA05-3).

<Budc 46-5>

3-[(18,28)-1-[2-[(4S)-2-(4-flo-3-metylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-
3-y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-y1]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat 46f) |

Hop chét néu & dé muc nay duoc tong hop tir Hop chét 46e thu duge & Bude
46-4 va Hop chét 8b thu duoc & Buéce 8-1 bang cach tién hanh cac thao tic twong tu
v6i Bude 1-10 ctia Vi du 1 bang cach sir dung chat phan tmg phu hop.

Chét phan ung 2-oxoimidazol (3-[(1S,2S)-1-[5-[(4S)-2,2-dimetyloxan-4-yl]-
2-[(4S)-2-(4-flo-3-metylphenyl)-4-metyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on, Hop chét 48a) dugc su dung dé té)ng hop Hop chit vi du 48 dén 50
duoc téng hop bang quy trinh sau.
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<Budéc 48-1>
3-[(1S,28)-1-[5-[(4S)-2,2-dimetyloxan-4-y1]-2-[(4S)-2-(4-flo-3-metylphenyl)-
4-metyl-3-(2-oxo0-1H-imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 48a)
Hop chét néu & d& muc nay dugc téng hop tir Hop chét 46e thu dugc ¢ Bude
46-5 va Hop chét 31k thu dugc & Bude 31-8 bang céach tién hanh c4c thao tac twong tu
v6i Bude 1-10 cta Vi du 1 bang cach sir dung chét phan tg pht hop.
<Vidu 51 dén 53>
Thao tac twong tu véi Bude 7-1 cua Vi du 7 duoc tién hanh bang cach sir dung
3-[(18,25)-1-[5-bromo-2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-y1]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 51d), morpholin da thé va chat
phan tmg pht hop dé thu dugce Hop chat vi du 51 dén 53 duoc thé hién trong Bang 2-4

bang phan ting sau.

[Bang 2-4]
Béang 2-4. Hop chat vi du 51 dén 53 thu dugc
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Vi du so

Cong thirc cdu tao

Hop chit

Diéu
kién
phan tich

LC/MS
thoi
gian luu
(phut)

LC/MS phd
khoi -
(m/z)

51

3-[(1S,2S)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-cacbonyl]-5-
(5-oxa-8-
azaspiro[3,5|nonan-8-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAOQS-

1,31

864
(IM+HT")

52

3-[(1S,2S)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-
(4-oxa-7-
azaspiro[2,5]octan-7-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAOQ5-

1,16

850
(IM+H]")

53

3-[(1S,25)-1-[5-[(2S)-2-
etylmorpholin-4-yl]-2-[2-
(4-flo-3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-

1,21

852
(IM+H]")

Hop chat 51d duge duoc tong hop nhu sau.
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- - S1a  CH

51d

<Budc 51-1>
tert-Butyl 2-(4-flo-3,5-dimetylphenyl)-3-(2-oxo0-1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 51a)
B6 sung trietyl amin (0,936 mL, 6,72 mmol), di-tert-butyl dicacbonat (0,425
mL, 1,85 mmol) vao huyén phu diclometan (16,8 mL) chira Hop chat 2f (0,611 g,
1,68 mmol) thu dugc & Bude 2-5, va huyén phu nay dugc khudy & nhiét do trong
phong trong 2 h. Nuéc (20,0 mL) va dung dich nude kali hydro sulfat 5% (20,0 mL)
duge bd sung vao dung dich phan tng, tiép theo, tién hanh chiét bang cach sir dung
diclometan, va san phim thu dugc duge lam kho bang cach str dung magie sulfat. Sau
khi loc, dich loc dugce c¢6 dudi ap suit giam va can dugc dugc tinh ché béng sic ky cot
silicagel (etyl axetat/hexan=0:1 dén 1:0) dé thu duogc Hop chét 51a néu & dé muc nay
(0,360 g, hiéu suit 50%).
LC/MS phb khoi: m/z 428 ([M+H]").
LC/MS thoi gian luu: 1,06 phut (diéu kién phan tich: SMD-FA05-3).
<Budce 51-2>
tert-Butyl 2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-y1)-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop chat
51b)
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Hop chét néu & dé muc nay dugc téng hop tir Hop chét 51a thu dugc & Budc
51-1 va 5-bromo-1-metylindazol bang cich tién hanh cac thao tac twong tu véi Bude
1-11 cta Vi du 1 bang cach sir dung chét phan ung phut hop.
LC/MS phd khéi: m/z 558 ([M+H]Y).
LC/MS thoi gian Iuu: 1,25 phut (diéu kién phan tich: SMD-FA05-1).
<Bude 51-3>
1-[2-(4-flo-3,5-dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c|pyridin-3-yl]-
3-(1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chat 51c)
Hop chit néu & dé muc nay duoc téng hop tir Hop chat 51b thu duoc & Budc
51-2 bing cach tién hanh céc thao tac twong tw voi Bude 11-9 ciia Vi du 11 bang cach
sir dung chat phan tng phu hop.
LC/MS phd khéi: m/z 458 ((M+H]Y).
LC/MS thoi gian luu: 0,78 phut (diéu kién phan tich: SMD-FAO05-1).
<Bude 51-4>
3-[(18,2S)-1-[5-Bromo-2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-
yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 51d)
Hop chét néu & dé muc nay dugc téng hop tir Hop chét S1c thu duge & Bude
51-3 va Hop chat 6f thu dugc & Budc 6-4 bang cach tién hanh céc thao téc tuong tu
v6i Bude 1-10 cia Vi du 1 bang cach sir dung chét phan tmg phu hop.
LC/MS phb khéi: m/z 817 ([M+H]").
LC/MS thoi gian luu: 1,41 phit (diéu kién phén tich: SMD-FA05-1).
<Vi du 54 dén 73>
Thao tac trong tu v6i Bude 1-10 cua Vi du 1 duge tién hanh bang cach sir dung
dAn xuét amin va dan xuét axit carboxylic dé thu dugc Hop chat vi du 54 dén 72 duoc

thé hién trong Bang 2-5 va Hop chét vi du 73 bang phéan tmg sau.
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Bang 2-5. Hop chét vi du 54 dén 72 thu duoc

Ne)
95

Vi du

Cong thirc ciu tao

Hop chét

Piéu kién
phan tich

LC/MS
thoi
gian luu
(phit)

LC/MS
pho
khoi
(m/z)

54

3-[(1S,25)-1-[2-[2-(4-
flo-3,5-
dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-cacbonyl]-
5-(oxan-4-yl)indol-1-
yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFA05-3

1,41

823

55

on
3-[(1S,25)-1-[2-[2-(4-
clo-3,5-
dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
c¢|pyridin-5-cacbonyl]-
5-(oxan-4-yl)indol-1-
yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFA05-2

1,43

839
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56

3-[(1S,2S)-1-[2-[2-(4-
0-3,5-

dimetylphenyl)-3-[3-
1-(2-

metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-
y1]-6,7-dihydro-4H-
pyrazolo[4,3-
c¢|pyridin-5-cacbonyl]-
5-(oxan-4-
yl)pyrrolo[2,3-
b]pyridin-1-yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFA05-2

1,23

868

57

on
N-[4-[3-[(4S)-2-(4-
flo-3,5-

dimetylphenyl)-4-
metyl-5-[1-[(1S,25)-
2-metyl-1-(5-oxo0-4H-
1,2,4-oxadiazol-3-
yDxyclopropyl]-5-
(oxan-4-yl)indol-2-
cacbonyl]-6,7-
dihydro-4H-
pyrazolo[4,3-
¢|pyridin-3-yl]-2-
oxoimidazol-1-
yl]cuban-1-y1]-N-(2-
metoxyetyl)axetamit

SMD-
TFA05-1

1,34

924

58

3-[(18S,2S)-1-[5-(2,2-

dimetylmorpholin-4-

yl)-2-[2-(4-flo-3-

metylphenyl)-3-[3-[1-
2

metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-
yl]-6,7-dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2.,4-oxadiazol-5-

SMD-
TFA05-3

1,29

883

59

on
3-[(1S,25)-1-[5-[(4S)-
2,2-dimetyloxan-4-
yl]-2-[2-(4-flo-3,5-
dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFA05-2

1,44

851
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60

3-[(1S,25)-1-[5-[(4S)-
2,2-dimetyloxan-4-
yl]-2-[2-(3,5-
dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFAO05-1

1,41

833

61

on
3-[(1S,25)-1-[2-[(4S)-
2-(4-flo-3,5-
dimetylphenyl)-4-
metyl-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-cacbonyl]-
5-[(28S,4S5)-2-
metyloxan-4-yl]indol-
1-yl]-2-
metylxyclopropyl]-
4H-1,2.4-oxadiazol-5-
on

SMD-
TFA05-1

1,45

851

62

3-[(1S,2S)-1-[2-[(4S)-

2-(4-flo-3,5-

dimetylphenyl)-3-[3-
1-(2-

metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-
yl]-4-metyl-6,7-
dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-cacbonyl]-
5-[(2S,4S)-2-
metyloxan-4-yljindol-
1-yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFAO05-1

1,45

895

63

on

3-[(1S,25)-1-[7-flo-2-

[(4S)-2-(4-fl0-3,5-

dimetylphenyl)-3-[3-
1-(2-

metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-
y1]-4-metyl-6,7-
dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-cacbonyl]-
5-(oxan-4-yl)indol-1-
yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFAO05-1

1,38

899
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64

3-[(18S,25)-1-[7-flo-2-
[(4S)-2-(4-flo-3,5-
dimetylphenyl)-4-
metyl-3-[2-0x0-3-[1-
[(3R)-oxolan-3-
yl]indazol-5-
yl]imidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-cacbonyl]-
5-(oxan-4-yl)indol-1-
yl]-2-
metylxyclopropyl]-
4H-1,2.,4-oxadiazol-5-

SMD-
TFA05-1

1,38

911

65

on
3-[(1S,2S)-1-[2-[(4S)-
2-(4-clo-3,5-
dimetylphenyl)-3-[3-
(4-flo-1-metylindazol-
5-yl)-2-oxoimidazol-
1-yl]-4-metyl-6,7-
dihydro-4H-
pyrazolo[4,3-
¢|pyridin-5-cacbonyl]-
5-[(4S)-2,2-
dimetyloxan-4-
yl]indol-1-yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFAO05-1

1,53

899

66

3-[(1S,2S)-1-[5-[(4S)-
2,2-dimetyloxan-4-
y1]-2-[(4S)-2-(4-flo-
3,5-dimetylphenyl)-4-
metyl-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFA05-2

1,47

866

67

on
3-[(1S,2S)-1-[5-[(4S)-
2,2-dimetyloxan-4-
y1]-2-[(4S)-2-(4-1lo-
3,5-dimetylphenyl)-3-
[3-(4-flo-1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-
4H-pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFAO05-1

1,46

883

-113-




36072

68

3-[(1S,25)-1-[2-[(4S)-
3-|3-(4-clo-1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-2-
(4-flo-3,5-
dimetylphenyl)-4-
metyl-6,7-dihydro-
4H-pyrazolo[4,3-
c¢]pyridin-5-cacbonyl]-
5-[(4S5)-2,2-
dimetyloxan-4-
yl]indol-1-yl]-2-
metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFA05-1

1,47

899

69

on
3-[(1S,25)-1-[5-[(4S)-
2,2-dimetyloxan-4-
y1]-2-[(4S)-3-[3-(4-
flo-1-metylindazol-5-
yl)-2-oxoimidazol-1-
y1]-2-(4-flo-3-
metylphenyl)-4-metyl-
6,7-dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFAO05-1

1,40

869

70

on
3-[(1S,2S)-1-[5-[(4S)-
2,2-dimetyloxan-4-
y1]-2-[(4S)-2-(4-flo-
3,5-dimetylphenyl)-3-
[3-(6-flo-1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-
metyl-6,7-dihydro-
4H-pyrazolo[4,3-
c]pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-

SMD-
TFA05-1

1,43

883

71

on
3-[(1S,2S)-1-[5-[(4S)-
2.2-dimetyloxan-4-
yl1]-2-[(4S)-2-(4-flo-
3,5-dimetylphenyl)-3-
[3-[6-flo-1-(2-
metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-
yl]-4-metyl-6,7-
dihydro-4H-
pyrazolo[4,3-
c|pyridin-5-
cacbonyl]indol-1-yl]-
2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-
on

SMD-
TFA05-1

1,44

927
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3-[(1S,25)-1-[2-[(4S)-
3-|3-(4-clo-1-

I metylindazol-5-yl)-2-
oxoimidazol-1-yl}-2-

O (4-flo-3,5-
AT dimetylphengl)—4-
L o metyl-6,7-dihydro- SMD-
72 4H-pyrazolo[4,3- TFA05-1 | 140|871

T ¢]pyridin-5-cacbonyl]-
> = 5-(oxan-4-yl)indol-1-
. yl]-2-

d metylxyclopropyl]-
4H-1,2.,4-oxadiazol-5-
on

Luu y rang cac hop chét trong Bang 2-5 c6 cac chét déng phan quay, va bang
cach vi du, "TH-NMR ctia Hop chit vi du 66 va 67 dugc thé hién dudi day.
<Hop chét vi du 66>
Chét ddng phan quay chinh
'TH-NMR (600MHz, CDCl3) &: 11,32 (1H, s), 8,04 (1H, d, J=0,4 Hz), 7,86 (1H,
d, J=1,4 Hz), 7,61 (1H, m), 7,59 (1H, m), 7,52 (1H, s), 7,50 (H, d, J=9,0 Hz), 7,27 (1H,
m), 7,15 (2H, d, Jur=6,0 Hz), 6,74 (1H, d, J=3,1 Hz), 6,70 (1H, s), 6,32 (1H, d, J=3.1
Hz), 5,79 (1H, q, J=6,6 Hz), 4,47 (1H, dd, J=13,6, 5,0 Hz), 4,12 (3H, s), 3,89-3.81
(2H, m), 3,60 (1H, ddd, J=13.6, 13,1, 3,6 Hz), 3,15 (1H, ddd, J=16,0, 13,1, 5,0 Hz),
3,09-2,98 (2H, m), 2,27 (6H, d, Jur=1,4 Hz), 1,91 (1H, dd, J=6,0 Hz), 1,82-1,60 (4H,
m), 1,60-1,50 (2H, m), 1,55 (3H, d, J=6,6 Hz), 1,34 (3H, s), 1,28 (3H, s), 1,19 (3H, d,
J=5,9 Hz).
Chét ddng phan quay phu
'H-NMR (600 MHz, CDCls) &: 11,26 (1H, s), 7,93 (1H, s), 7,65 (1H, s), 7,57
(1H, d, J=8.,6 Hz), 7,49 (1H, m), 7,34 (2H, s), 7,25 (1H, m), 7,05 (2H, d, Jur=6,0 Hz),
6,69 (1H, s), 6,59 (1H, d, J=3,1 Hz), 6,09 (1H, d, J=3,1 Hz), 5,26 (1H, q, J=6,6 Hz),
4,87 (1H, dd, J=12,8, 5,1 Hz), 4,07 (3H, s), 3,90-3,78 (2H, m), 3,40 (1H, ddd, J=12.8,
12,6, 4,5 Hz), 3,10-2,98 (3H, m), 2,23 (6H, s), 1,82-1,37 (10H, m), 1,33 (3H, s), 1,25
(3H, s), 1,06 (3H, d, J=6,2 Hz).
<Hop chét vi du 67>
Chét ddng phan quay chinh
'H-NMR (600 MHz, CDCl3) &: 11,32 (1H, s), 8,13 (1H, d, Jur=0,7 Hz), 7,59
(1H, d, J=8,6 Hz), 7,52 (1H, s), 7,48 (1H, dd, J=8,9 Hz, Jur=6,9 Hz), 7,28 (1H, d,
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J=8,9 Hz), 7,26 (1H, dd, J=8.,6, 1,7 Hz), 7,16 (2H, d, Jur=6,1 Hz), 6,70 (1H, s), 6,61
(1H, dd, J=3,0 Hz, Jur=1,1 Hz), 6,31 (1H, d, J=3,0 Hz), 5,79 (1H, q, J=6.7 Hz), 4,47
(1H, dd, J=13,5, 5,2 Hz), 4,12 (3H, s), 3,88 (1H, m), 3,83 (1H, m), 3,60 (1H, ddd,
J=13,5, 12,9, 3,6 Hz), 3,15 (1H, ddd, J=15.8, 12,9, 5,2 Hz), 3,04 (1H, m), 3,00 (1H,
m), 2,29 (6H, d, Jur=1,1 Hz), 1,91 (1H, dd, J=6.1, 5,8 Hz), 1,79-1,76 (2H, m), 1,74
(1H, m), 1,65 (1H, m), 1,57 (3H, d, J=6,7 Hz), 1,60-1,55 (1H, m), 1,52 (1H, dd, J=9.5,
5,8 Hz), 1,34 (3H, s), 1,28 (3H, s), 1,20 (3H, d, J=6,0 Hz).
Chét ddng phan quay phu

IH-NMR (600 MHz, CDCls) &: 11,27 (1H, s), 8,04 (1H, s), 7,55 (1H, d, J=8,7
Hz), 7,52 (1H, s), 7,25-7,22 (2H, m), 7,12 (1H, d, ]=8,8 Hz), 7,06 (2H, d, Jur=6,0 Hz),
6,71 (1H, s), 6,47 (1H, m), 6,08 (1H, d, J=3,0 Hz), 5,26 (1H, q, J=6,6 Hz), 4,87 (1H,
dd, J=13,1, 4,8 Hz), 4,07 (3H, s), 3,90-3,80 (2H, m), 3,39 (1H, ddd, J=13,1, 12,2, 4.6
Hz), 3,08-2,97 (3H, m), 2,25 (6H, s), 1,79-1,73 (3H, m), 1,67 (3H, d, J=6,6 Hz), 1,64
(1H, m), 1,45-1,37 (2H, m), 1,34 (3H, s), 1,28 (3H, s), 1,06 (3H, d, J=6,0 Hz).

Hop chit 55e dugc sir dung dé téng hop Hop chit vi du 55 duge dugc tong

hop nhu sau.
| rl
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<Budc 55-1>
tert-Butyl 3-amino-2-(4-clo-3,5-dimetylphenyl)-6,7-dihydro-4H-pyrazolo[4.3-
¢]pyridin-5-carboxylat (Hop chét 55a)

Hop chit néu & dé muc nay duoc tong hop tir Hop chit 42a thu duoc & Bude

-116-



36072

42-1 va Hop chat 1b thu dwgc & Bude 1-1 bang cach tién hanh cic thao tac tuong tu
v6i Bude 1-2 cia Vi du 1 bang cach sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 377 ((M+H]).
LC/MS thoi gian lwu: 0,87 phut (diéu kién phén tich: SQD-FA05-1).
<Budc 55-2>
tert-Butyl ~ 2-(4-clo-3,5-dimetylphenyl)-3-(2,2-dimetoxyetylcarbamoylamino)-
6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 55b)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 55a thu dugc & Budc
55-1 bang cach tién hanh céc thao tac twong tw v6i Bude 1-3 ctia Vidu 1 bang cach st
dung chét phan tng phii hop.
LC/MS phé khéi: m/z 508 ([M+H]).
LC/MS thoi gian lwu: 0,83 phut (diéu kién phan tich: SQD-FA05-1).
<Buédce 55-3>
tert-Butyl 2-(4-clo-3,5-dimetylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 55¢)
Huyén phu DMF (7,11 mL) chira Hop chit 55b (903 mg, 1,78 mmol) thu duoc
& Budc 55-2 va monohydrat axit p-toluensulfonic (338 mg, 1,78 mmol) dugc khudy &
80°C trong 1 h. Sau khi huyén phu duoc 1am méat xubng nhiét do trong phong, kali
phosphat (377 mg, 1,78 mmol), nu6e (3,5 mL), va di-tert-butyl dicacbonat (388 mg,
1,78 mmol) duoc bd sung vao va hén hop thu dugc duoc khuéy ¢ nhi¢t d§ trong
phong trong 1 h. B6 sung nudc vao hdn hop phén Gng nay, va tién hanh chiét bang
cach st dung etyl axetat, tiép theo, 16p hitu co duge rira béng nude mubi va san phém
thu dugc duoc lam kho béng magie sulfat anhydrit. Sau khi loc, dich loc dugc c6 dudi
4p sudt giam va cin dugc dugce tinh ché biang sic ky cot silicagel (etyl
axetat/hexan=1:4 dén 1:0) dé thu dugc Hop chit 55¢ néu & dé muc nay (799 mg, hiéu
suit 100%) dué6i dang bot mau vang nhot.
LC/MS phd khéi: m/z 444 ([M+H]).
LC/MS thoi gian luu: 0,82 phut (diéu kién phan tich: SQD-FA05-1).
<Budce 55-4>

tert-Butyl 2-(4-clo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-y1)-2-
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oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat ~ (Hop chét
55d)
Hop chét néu ¢ dé muc nay duoc tdng hop tir Hop chét 55¢ thu duge & Bude
55-3 va 5-bromo-1-metylindazol (Hop chit 1q) bang cich tién hanh céac thao tac
tuong tu voi Budc 1-11 cta Vidu 1 bang cach sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 574 ([M+H]").
LC/MS thoi gian luu: 1,34 phut (diéu kién phan tich: SMD-FAO05-1).
<Budc 55-5>
1-[2-(4-clo-3,5-dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-yl]-
3-(1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chat 55e)
Hop chit néu & d& muc nay dugc téng hop tir Hop chét 55d thu duoc & Bude
55-4 bing cach tién hanh céc thao tac twong tw véi Bude 11-8 ciia Vi du 11 bang céch
str dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 474 ([M+H]).
LC/MS thoi gian luu: 0,81 phut (diéu kién phan tich: SMD-FAO05-1).
Hop chit 56¢ duge st dung dé téng hop Hop chat vi du 56 duoc duoc téng
hop nhu sau.

F6b

<Budc 56-1>
tert-Butyl  2-(4-flo-3,5-dimetylphenyl)-3-[3-[1-(2-metoxyetyl)indazol-5-yl]-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat ~ (Hop chat
56b)
Hop chét néu & dé muc nay duoc tong hop tir Hop chét 51a thu dugc & Buéde
51-1 va 5-bromo-1-(2-metoxyetyl)indazol (Hop chét 56a) bing cach tién hanh cac

thao tac twong tu véi Bude 1-11 cua Vidu 1 bang cach st dung chét phan ting phu
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hop.
LC/MS phd khéi: m/z 602 ([M+H]).
LC/MS thoi gian Ivu: 1,30 phut (diéu kién phan tich: SMD-FA05-2).
<Budce 56-2>
1-[2-(4-flo-3,5-dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c|pyridin-3-yl]-
3-[1-(2-metoxyetyl)indazol-5-yl]imidazol-2-on hydroclorua (Hop chét 56¢)
Hop chat néu & dé muc nay dugc téng hop tir Hop chét 56b thu dugc & Budc
56-1 bing cach tién hanh céc thao tac twong tw voi Bude 11-8 clia Vi du 11 bang cach
sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 502 ([M+H]Y).
LC/MS thoi gian luu: 0,54 phut (diéu kién phan tich: SQD-FA05-1).
Dan xuét amin (Hop chét 57j) dugc st dung dé téng hop Hop chét vi du 57

duoc tong hop nhu sau.
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<Budc 57-1>

tert-Butyl N-(4-isoxyanatocuban-1-yl) carbamat (Hop chat 57b)

B6 sung & nhiét do trong phong trietyl amin (0,0676 mL, 0,487 mmol) va
diphenylphosphoryl azit (0,10 mL, 0,465 mmol) vao toluen (2,1 mL) dung dich chira
axit 4-[(2-metylpropan-2-yl)oxycacbonylamino]cuban-1-carboxylic (Hop chat 57a,
111 mg, 0,423 mmol), va hdn hop thu duge duoc khudy & nhiét do trong phong trong
100 phut, tiép theo, [r 85°C trong 3,5 h. Dung méi trong hdn hop phan ng nay duoc
loai bo bang cach 1am bay hoi dudi ap suat giam, va Hop chét 57b néu & dé muc nay
thu dugc du6i dang san pham thu.

TH-NMR (400 MHz, CDCI3) 8: 12,3 (1H, brs), 3,95 (6H, brs), 1,45 (9H, s).

<Bugc 57-2>

tert-Butyl  (4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[[4-[ (2-metylpropan-2-
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yl)oxycacbonylamino]cuban-1-yljcarbamoylamino]-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-carboxylat (Hop chat 57¢c)

Hop chat néu & dé muc nay dugc tong hop tir Hop chét 57b thu duge & Bude
57-1 va Hop chat 11h thu dugc bing Budce 11-5 bing cach tién hanh cac thao tac
tuongtuvéiBuéc1—3cﬁa\ﬁ(hl1béngcédlm&dungchﬁtph$1ﬁngphuhgp.

LC/MS phd khéi: m/z 636 ([M+H]).

LC/MS thoi gian Iuu: 0,93 phut (diéu kién phan tich: SQD-FA05-1).

<Buéce 57-3>

tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-3-[5-hydroxy3-[4-[(2-metylpropan-
2-yl)oxycacbonylamino]cuban-1-yl]-2-oxoimidazolidin-1-yl]-4-metyl-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 57d)

B6 sung vao & nhiét do trong phong 1,2-diclo-1-etoxyetan (0,0155 mL, 0,127
mmol) vao huyén phit DMA (0,25 mL) chira Hop chat 57¢ (31,6 mg, 0,050 mmol) thu
dugc & Bude 57-2 va xesi cacbonat (82,8 mg, 0,254 mmol), va hdn hop nay duge
khudy & nhiét do trong phong trong 170 phut. Xesi cacbonat (104 mg, 0,32 mmol) tiép
theo 1a 1,2-diclo-1-etoxyetan (0,0184 mL, 0,162 mmol) dugc bd sung vao hdn hop
phéan Gmg nay ¢ nhi¢t do trong phong, va hén hop thu dugc duge khudy & nhiét do
trong phong trong 16 h. Hon hgp phéan tmg nay duoc pha loang véi etyl axetat va
nude, tiép theo, bd sung axit clohydric 1N (0,54 mL) dé diéu chinh do pH dén 7, va
tiép theo, tién hanh chiét bing cach s dung etyl axetat. Lop hiru co duge lam kho
bﬁgc%hﬁuhmumgkmﬁﬂJépmagmmgm&n@dkamﬂmbhgcthm
bay hoi du6i ap suat giam, va tiép theo, bd sung toluen va dung méi nay dugc loai bo
bang cach 1am bay hoi dudi ap suét giam dé thu dugc Hop chit 57d néu & d& muc nay
dudi dang san pham phu.

LC/MS phd khéi: m/z 678 ([M+H]").

LC/MS thoi gian luu: 0,98 phiit (diéu kién phén tich: SQD-FA05-1).

<Bude 57-4>

tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[3-[4-[(2-metylpropan-2-
yl)oxycacbonylamino]cuban-1-yl]-2-oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4.3-
cJpyridin-5-carboxylat (Hop chét 57¢)
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Véodung(ﬁdnTTﬂ?(LllnL)chﬁaI{Qpchét57d(115rng,OJ71nnuﬂ)ﬂn1dugc
& Budc 57-3 & nhiét do trong phong B6 sung metylsulfonic axit (0,011 mL, 0,17
mmol), tiép theo, hdn hop nay dugc khudy & 60°C trong 90 phut Kali phosphat (36,5
mg, 0,172 mmol), nuéc (0,45 mL) va (2-metylpropan-2-yl)oxycacbonyl tert-butyl
cacbonat (0,012 mL, 0,052 mmol) dugc bd sung vao hdn hop phan tng nay, va hdn
hop thu duge dugc khudy trong 1 h. Tiép theo, sau khi hon hop phan ng nay dugc
pha lodng véi diclometan, n6 duoc rira bang nudc. Lép hitu co duge lam kho bing
cach str dung magie sulfat, va dung moéi nay duoc loai bo bang cach 1am bay hoi dudi
ap suit giam. Can dugc duge tinh ché bang sic ky cot silicagel (etyl axetat/hexan=1:2
dén 1:1) dé thu duoc Hop chét 57¢ néu & dé muc nay (48,5 mg, hiéu suat 43%).

LC/MS phb khdi: m/z 660 ([M+H]").

LC/MS thoi gian lwu: 1,04 phut (diéu kién phan tich: SQD-FA05-1).

<Budc 57-5>

tert-Butyl (4S)-3-[3-[4-[axetyl-[(2-metylpropan-2-yl)oxycacbonyl Jamino]-
cuban-1-yl]-2-oxoimidazol-1-yl]-2-(4-flo-3,5-dimetylphenyl)-4-metyl-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chat 57f)

B sung dung dich chira Hop chét 57e (16,1 mg, 0,024 mmol) thu dugc & Bude
57-4 & -26°C vao THF (0,22 mL), dung dich toluen chura kali pentoxit 1,7M (0,024
mL, 0,041 mmol), va hon hop nay dugc khudy & -30°C trong 3 phut. B6 sung axetic
anhydrit (8 pL, 0,085 mmol) vao hdn hgp phéan Gng ndy ¢ -30°C, va hdn hop nay duge
khudy & nhiét do bing -30°C dén -25°C trong 5 phit va & nhiét do -25°C dén nhiét do
trong phong trong 3 phut. Sau khi bd sung nude (0,5 mL) vao hdn hop phan tng nay,
hdn hop nay duge pha lodng bang cach st dung etyl axetat, va bd sung thém nudc va
tién hanh chiét bang cach sir dung etyl axetat. Lép hitu co duoc lam kho bang cach str
dung magie sulfat, va dung moi nay duoc loai bo bang cach chung cht dudi ap sudt
giam, tiép theo, san phém thu dugc duoc tinh ché béng sic ky cot silicagel (etyl
axetat/hexan=1:3 dén 2:3) dé thu dugc Hop chit 57f néu & dé muc nay (9,2 mg, hiéu
suit 54%).

LC/MS phd khéi: m/z 701 ((M+H]").

LC/MS thoi gian luu: 1,12 phut (didu kién phan tich: SQD-FA05-1).
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<Budce 57-6>

N-[4-[3-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-
tetrahydropyrazolo[4,3-c]pyridin-3-yl]-2-oxoimidazol-1-yl]cuban-1-ylJaxetamit 2,2,2-
trifloaxetat (Hop chét 57g)

B6 sung TFA (0,019 mL) vao dung dich diclometan (0,097 mL) chira Hop chat
57f (8,5 mg, 0,012 mmol) thu dugc & Bude 57-5 & nhiét do trong phong, va hén hop
thu dugc duoc khudy & nhiét do trong phong trong 3 h. Sau khi dung moi trong hon
hop phan ung nay dugc loai bo bang cach 1am bay hoi dudi ap sudt giam, bd sung
toluen va dung moi nay dugc loai bo bang cach lam bay hoi, va b6 sung hexan-
diclometan va dung moéi nay duogc loai bd bing cach lam bay hoi dé thu dugc Hop
chit 57g néu & dé muc nay (9,4 mg) dudi dang san pham thu.

LC/MS phd khdi: m/z 501 ([M+H]Y).

LC/MS thoi gian luu: 0,49 phut (diéu kién phan tich: SQD-FA05-1).

<Budce 57-7>

tert-Butyl  (4S)-3-[3-(4-axetamitcuban-1-yl)-2-oxoimidazol-1-yl]-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop
chét 57h)

Hop chét néu & dé muc nay duoc tong hop tir Hop chét 57g thu dugc & Bude
57-6 bing cach tién hanh céc thao tic twong tw v6i Bude 51-1 clia Vi du 51 bang cach
str dung chét phan tng phu hop.

LC/MS phd khdi: m/z 602 ([M+H]").

LC/MS thoi gian luu: 0,85 phut (diéu kién phan tich: SQD-FA05-1).

<Buéc 57-8>

tert-Butyl (4S)-3-[3-[4-[axetyl(2-metoxyetyl)amino]cuban-1-yl]-2-
oxoimidazol-1-yl]-2-(4-flo-3,5-dimetylphenyl)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-
c]pyridin-5-carboxylat (Hop chat 57i)

Hop chit néu & d& muc nay duoc tong hop tir Hop chét 57h thu duoc & Budc
57-7 bang céach tién hanh céc thao tac twong ty voi Bude 57-5 cta Vi du 57 bang cach
sir dung cht phan tmg phii hop.

LC/MS phd khéi: m/z 660 ((M+H]").
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LC/MS thoi gian lwu: 0,93 phut (diéu kién phan tich: SQD-FA05-1).
<Bugc 57-9>
N-[4-[3-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-
tetrahydropyrazolo[4,3-c]pyridin-3-yl]-2-oxoimidazol-1-yl]cuban-1-y1]-N-(2-
metoxyetyl)axetamit; hydroclorua (Hop chat 57j)
Hop chit néu & dé& muc nay dugc téng hop tir Hop chét 57i thu dugc & Budc
57-8 bang cach tién hanh cic thao tac twong ty voi Bude 11-8 ctia Vidu 11 bang cach
sir dung chit phan tng phi hop.
LC/MS phé khéi: m/z 560 ([M+H]).
LC/MS thoi gian luu: 0,53 phit (diéu kién phan tich: SQD-FA05-1).
Hop chit 58¢ duoc st dung dé téng hop Hop chat vi du 58 dugc duge téng

hop nhu sau.
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<Budc 58-1>

tert-Butyl 3-amino-2-(4-flo-3-metylphenyl)-6,7-dihydro-4H-pyrazolo[4,3-
¢]pyridin-5-carboxylat (Hop chat 58a)

Hop chét néu & dé muc nay duge tdng hop tir Hop chat 1b thu duoc & Bude 1-1
va Hop chit 46a thu dugc & Budc 46-1 bang cach tién hanh céc thao tdc twong tu voi
Budce 1-2 caa Vi du 1 bang cach sir dung chét phan tng phu hop.

LC/MS phé khéi: m/z 347 ([M+H]").
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LC/MS thoi gian luu: 0,98 phut (diéu kién phan tich: SMD-FA05-3).
<Budc 58-2>
tert-Butyl  3-(2,2-dimetoxyetylcarbamoylamino)-2-(4-flo-3-metylphenyl)-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 58b)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 58a thu dugc & Buéde
58-1 bing cach tién hanh cac thao tac twong tw v6i Bude 1-3 ctia Vi du 1 bang cach sir
dung chit phan tng phu hop.
LC/MS phd khéi: m/z 478 ([M+H]).
LC/MS thoi gian luu: 1,03 phut (diéu kién phan tich: SMD-FA05-3).
<Bude 58-3>
tert-Butyl ~ 2-(4-flo-3-metylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 58¢)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 58b thu dugc & Buéde
58-2 bing cach tién hanh céc thao tac twong tw voi Bude 11-7 ciia Vi du 11 bang cach
sir dung chit phan tmg phi hop.
LC/MS phd khéi: m/z 414 ([M+H]).
LC/MS thoi gian luu: 0,72 phut (diéu kién phan tich: SQD-FA05-1).
<Buéc 58-4>
tert-Butyl 2-(4-flo-3-metylphenyl)-3-[3-[ 1-(2-metoxyetyl)indazol-5-yl]-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop chét
58d)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 58c thu dwgc & Budc
58-3 va 5-bromo-1-(2-metoxyetyl)indazol (Hop chit 56a) bang cach tién hanh céc
thao tac twong tu v4i Bude 1-11 cia Vi dy 1 bang cach sir dung chét phan tng phu
hop.
LC/MS phé khéi: m/z 588 ([M+H]").
LC/MS thoi gian luu: 0,88 phut (diéu kién phan tich: SQD-FA05-1).
<Budc 58-5>
1-[2-(4-flo-3-metylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-y1]-3-[1-
(2-metoxyetyl)indazol-5-yl]imidazol-2-on hydroclorua (Hop chét 58¢)
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Hop chit néu & dé muc nay dugc téng hop tir Hop chét 58d thu duogc & Buéde
58-4 bing cach tién hanh cac thao tac tuong tw v6i Bude 11-9 ctia Vi du 11 bang cach
st dung chét phan tng phu hop.
LC/MS phd khéi: m/z 488 ([M+H]).
LC/MS thoi gian luu: 0,50 phut (diéu kién phén tich: SQD-FA05-1).
Hop chit 60c dugc sir dung dé tdng hop Hop chét vi du 60 dugc tdng hop
bang quy trinh sau.

e Bla T ? Bk Ry Glc

<Bude 60-1>

tert-Butyl 2-(3,5-dimetylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 60a)

Hop chét néu & dé muc nay dugc tong hop tir Hop chét 1g thu dugc & Bude 1-4
bang cach tién hanh cac thao tac twong tw véi Bude 51-1 clia Vi du 51 bang cach sir
dung chét phan tng phu hop.

LC/MS phd khéi: m/z 410 ([M+H]").

LC/MS thoi gian Iuu: 0,77 phut (diéu kién phan tich: SQD-FA05-1).

<Buéc 60-2>

tert-Butyl 2-(3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-
yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop chét 60b)

Hop chét néu & dé muc nay duoc tong hop tir Hop chét 60a thu duge & Bude
60-1 va 5-bromo-1-metylindazol (Hop chit 1q) bang cach tién hanh cac thao tac
twong tu v6i Bude 1-11 cta Vi du 1 bang cach sir dung chat phan (mg phu hop.

LC/MS phd khdi: m/z 540 ([M+H]").

LC/MS thoi gian Ivu: 1,24 phat (diéu kién phan tich: SMD-FA05-3).

<Budc 60-3>
1-[2-(3,5-Dimetylphenyl)-4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-yl]-3-
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(1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chét 60c)
Hop chat néu & d& muc nay dugc téng hop tir Hop chat 60b thu dugc & Bude
60-2 bing cach tién hanh céc thao tac twong tw voi Bude 11-8 ctia Vi du 11 béng céch
st dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 440 ([M+H]Y).
LC/MS thoi gian luu: 0,74 phut (diéu kién phan tich: SMD-FA05-2).
Hop chat 61b duge st dung dé téng hop Hop chét vi du 61 dugc téng hop

bing quy trinh sau.

<Bude 61-1>
tert-Butyl  (4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop
chét 61a)
Hop chét néu & dé muc nay duoc tong hop tir Hop chéat 11k thu dugc & Budc
11-7 va 5-bromo-1-metylindazol (Hop chdt 1q) bang cach tién hanh cac thao tac
tuong tu vai Budce 1-11 ciia Viduy 1 bang cach st dung chét phan tng phu hop.
LC/MS phb khéi: m/z 572 ((M+H]").
LC/MS thoi gian luu: 1,30 phut (diéu kién phan tich: SMD-FA05-1).
<Budce 61-2>
1-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-yl]-3-(1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chét 61b)
Hop chit néu & dé muc nay duogc tong hop tir Hop chét 61a thu dugc & Bude
61-1 bang cach tién hanh c4c thao tac twong tu v6i Bude 11-8 cua Vi du 11 bang cach
sir dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 472 ((IM+H]").
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LC/MS thoi gian luu: 0,79 phut (diéu kién phan tich: SMD-FA05-1).
Hop chét 62b duogc st dung dé tong hop Hop chit vi du 62 dugc tong hop
bang quy trinh sau.

<Budc 62-1>

tert-Butyl  (4S)-2-(4-flo-3,5-dimetylphenyl)-3-[3-[1-(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-y1]-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat
(Hop chét 62a)

Hop chét néu & dé muc nay dugc téng hop tir Hop chat 11k thu duoc & Budc
11-7 va 5-bromo-1-(2-metoxyetyl)indazol (Hop chét 56a) bing cach tién hanh céc
thao tac twong tu voi Bude 1-11 ctia Vi du 1 bang cach st dung chit phan tmg phu
hop.

LC/MS phd khéi: m/z 616 ([M+H]).

LC/MS thoi gian luu: 1,29 phut (diéu kién phan tich: SMD-FA05-1).

<Bude 62-2>

1-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
¢]pyridin-3-y1]-3-[1-(2-metoxyetyl)indazol-5-yl]imidazol-2-on hydroclorua (Hop chét
62b)

Hop chit néu & dé muc nay duoc tong hop tir Hop chat 62a thu duge & Budc
62-1 bang cach tién hanh cic thao tac twong tw v6i Bude 11-8 ciia Vi du 11 bang cach
sir dung chat phan tmg phu hop.

LC/MS phb khéi: m/z 516 ([M+H]").

LC/MS thoi gian Ivu: 0,76 phut (diéu kién phan tich: SMD-FA05-1).

Hop chét 63g duge sit dung dé téng hop Hop chat vi du 63 dugce tong hop

bang quy trinh sau.
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<Budc 63-1>

5-Bromo-7-flo-N-metyl-N-phenyl-1H-indol-2-carboxamit (Hop chét 63b)

Hop chét néu & dé muc nay duoc téng hop tir 5-bromo-7-flo-1H-indol-2-
carboxylic axit (Hop chét 63a) bang cach tién hanh céc thao tac twong tw v6i Bude 1-
10 cta Vi du 1 bang cach sir dung chét phan tng phu hop.

<Budc 63-2>
5-Bromo-1-(xyanometyl)-7-flo-N-metyl-N-phenylindol-2-carboxamit (Hop
chét 63c)

Hop chét néu & d& muc nay dugc téng hop tir Hop chédt 63b thu dugc & Budce
63-1 bang cach tién hanh cac thao tac twong tw v6i Bude 9-1 ctia Vi du 9 bing cach st
dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 386 ([M+H]").

LC/MS thoi gian Ivu: 3,17 phut (diéu kién phan tich: SMD-FA10-long).

<Buéc 63-3>
5-Bromo-1-[(18,2S)-1-xyano-2-metylxyclopropyl]-7-flo-N-metyl-N-
phenylindol-2-carboxamit (Hop chét 63d)
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Hop chat néu & d& muc nay dugc tong hop tir Hop chat 63¢ thu dugc ¢ Bude
63-2 bang céch tién hanh céc thao tdc twong tw voi Bude 1-6 clia Vidu 1 bang cach sir
dung chit phan tmg phu hop.
LC/MS phd khéi: m/z 426 ([M+H]Y).
LC/MS thoi gian luu: 1,36 phut (diéu kién phan tich: SMD-FA05-1).
'H-NMR (300 MHz, CDCl3) &: 7,75 (1H, s), 7,43-7,30 (6H, m), 6,08 (1H, brs), 3,44
(3H, s), 2,11-1,69 (3H, m), 1,40-1,35 (3H, m).
<Budc 63-4>
1-[(1S,2S)-1-xyano-2-metylxyclopropyl]-7-flo-N-metyl-5-(oxan-4-y1)-N-
phenylindol-2-carboxamit (Hop chét 63¢)
Hop chét néu & dé muc nay duoc tong hop tir Hop chét 63d thu dugc & Budce
63-3 va (tetrahydro-2H- pyran-4-yl)kém (II) iodua (Hop chét 8a) bang céch tién hanh
che thao tac trong tu véi Budce 8-1 ciia Vi du 8 bang cich sit dung chét phan ng phu
hop.
LC/MS phd khéi: m/z 432 ((M+H]").
LC/MS thoi gian luu: 1,22 phut (diéu kién phén tich: SMD-FA05-1).
<Buéc 63-5>
7-flo-N-metyl-1-[(18,2S)-2-metyl-1-(5-0x0-4H-1,2,4-oxadiazol-3-
yl)xyclopropyl]-3-(oxan-4-yl)-N-phenylindol-2-carboxamit (Hop chat 63f)
Hop chit néu & dé muc nay duoc tong hop tir Hop chét 63e thu duge & Bude
63-4 bang cach tién hanh cac thao tac tuong ty v6i Bude 1-8 clia Vidu 1 bang cach sir
dung chat phan tmg phu hop.
LC/MS phé khéi: m/z 491 ([M+H]").
LC/MS thoi gian luu: 1,21 phut (diéu kién phan tich: SQD-FA05-01).
<Budc 63-6>
7-flo-1-[(18,2S)-2-metyl-1-(5-ox0-4H-1,2,4-0xadiazol-3-yl)xyclopropyl]-5-
(oxan-4-yl)indol-2-carboxylic axit (Hop chét 63g)
Hop chit néu & dé muc nay duogc tong hop tir Hop chét 63f thu duogc & Bude
63-5 bang cach tién hanh céc thao tac twong t v6i Bude 6-4 ciia Vi du 6 bang cach sir

dung chét phan tng phu hop.
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LC/MS phd khéi: m/z 402 ((M+H]Y).
LC/MS thoi gian lwu: 0,97 phut (didu kién phan tich: SMD-FA05-1).
Hop chit 64b dugc st dung dé tong hop Hop chét vi du 64 dugc tong hop

bang quy trinh sau.
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<Budc 64-1>
tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[2-ox0-3-[ 1-[(3R)-

oxolan-3-ylJindazol-5-yl]imidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
carboxylat (Hop chét 64a)
Hop chét néu & dé muc nay dugc tong hop tir Hop chét 11k thu duogc & Budc
11-7 va Hop chét 8f thu dugc & Bude 8-4 bang cach tién hanh céc thao tac tuong tu
v6i Bude 1-11 ctia Vi du 1 bing céach sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 628 ([M+H]").
LC/MS thoi gian luu: 1,32 phut (diéu kién phén tich: SMD-FA05-1).
<Budc 64-2>
1-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4.3-
c]pyridin-3-yl]-3-[1-[(3R)-oxolan-3-yl]indazol-5-yl]imidazol-2-on hydroclorua (Hop
chét 64b)
Hop chéit néu & dé muc nay duoc tong hop tir Hop chét 64a thu dugc & Bude
64-1 bang cach tién hanh céc thao tac twong tu v6i Bude 11-8 clia Vi du 11 bang céch
stir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 528 ([M+H]").
LC/MS thoi gian Ivu: 0,78 phut (diéu kién phan tich: SMD-FA05-1).
Hop chat 65¢ dugc st dung dé téng hop Hop chét vi du 65 duoc tong hop
bang quy trinh sau.
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<Buéc 65-1>
tert-Butyl (4S)-2-(4-clo-3,5-dimetylphenyl)-3-[3-(4-flo-1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop
chit 65b)
Hop chat néu & d& muc nay dugc tong hop tir Hop chét 42e thu dugc & Bude
42-4 va 5-bromo-4-flo-1-metylindazol (Hop chit 65a) bang cach tién hanh cic thao
tac twong tu vai Budce 1-11 ctia Vidu 1 bang cach sir dung chét phan ttng phu hop.
LC/MS phd khéi: m/z 606 ([M+H]").
LC/MS thoi gian luu: 1,38 phut (diéu kién phan tich: SMD-FA05-1).
<Budce 65-2>
1-[(4S)-2-(4-clo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
clpyridin-3-yl]-3-(4-flo-1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chét
65¢)
Hop chit néu & dé muc nay dugc téng hop tir Hop chét 65b thu duogc & Bude
65-1 bang cach tién hanh cic thao tac twong tu voi Bude 11-8 clia Vidy 11 bang cach
sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 506 ([M+H]").
LC/MS thoi gian luu: 0,86 phut (diéu kién phén tich: SMD-FA05-1).
Hop chét 67b dugc sir dung dé tong hop Hop chat vi du 67 dugc tong hop
bang quy trinh sau.
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<Budc 67-1>
tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-3-[3-(4-flo-1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop
chét 67a)
Hop chét néu & d& muc nay duoc téng hop tir Hop chét 11k thu duoc & Budc
11-7 va 5-bromo-4-flo-1-metylindazol (Hop chét 65a) bang cach tién hanh cac thao
tac trong ty v6i Bude 1-11 ctia Vi du 1 bang cach sir dung chét phan tmg phu hop.
LC/MS phé khéi: m/z 590 ([M+H]").
LC/MS thoi gian luu: 1,31 phat (diéu kién phan tich: SMD-FAO05-1).
<Budc 67-2>
1-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-y1]-3-(4-flo-1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chat
67b)
Hop chit néu & dé muc nay duoc tong hop tir Hop chit 67a thu dugc & Budc
67-1 bang cach tién hanh céc thao tac twong tu voi Bude 11-8 clia Vidy 11 bang cach
sir dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 490 ([M+H]").
LC/MS thoi gian luu: 0,80 phut (diéu kién phén tich: SQD-FA05-1).
Hop chat 68c dugc st dung dé téng hop Hop chit vi du 68 duoc tong hop
bang quy trinh sau.
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<Budc 68-1>

tert-Butyl (4S)-3-[3-(4-clo-1-metylindazol-5-yl)-2-oxoimidazol-1 -yl]-2-(4-flo-

3,5-dimetylphenyl)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat
(Hop chit 68b)

Hop chit néu & dé muc nay dugc tdng hop tir Hop chét 11k thu dugc & Budce
11-7 va 5-bromo-4-clo-1-metylindazol (Hop chét 68a) bang cach tién hanh c4c thao
tac tuong tu v6i Budce 1-11 cia Vi du 1 bang cach st dung chét phan ting phu hop.

LC/MS phd khdi: m/z 606 ((M+H]").

LC/MS thoi gian luu: 1,34 phut (diéu kién phan tich: SMD-FA05-1).
<Budc 68-2>

1-(4-clo-1-metylindazol-5-y1)-3-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-

4,5,6,7-tetrahydropyrazolo[4,3-c]pyridin-3-yl]imidazol-2-on hydroclorua (Hop chat
68c¢)

Hop chét néu & dé muc nay duoc tong hop tir Hop chét 68b thu dugc & Budc

68-1 bang cach tién hanh cac thao tac twong tu v6i Buée 11-8 cua Vi du 11 bang cach
sir dung chat phan tmg phu hop.

LC/MS phb khéi: m/z 506 ([M+H]").
LC/MS thoi gian Iuvu: 0,83 phut (diéu kién phén tich: SMD-FA05-1).

Hop chat 69b duoc st dung dé tong hop Hop chét vi du 69 dugc tong hop
bang quy trinh sau.
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<Bude 69-1>
tert-Butyl  (4S)-3-[3-(4-flo-1-metylindazol-5-yl)-2-oxoimidazol-1-yl]-2-(4-flo-
3-metylphenyl)-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat  (Hop
chét 69a)
Hop chit néu & dé muc nay duoc tong hop tir Hop chéat 46d thu dugc & Budc
46-3 va 5-bromo-4-flo-1-metylindazol (Hop chét 65a) bing cach tién hanh céc thao
tac trong tu v6i Bude 1-11 cua Vidu 1 bang cach st dung chét phan trng phu hop.
LC/MS phd khéi: m/z 576 ((M+H]").
LC/MS thoi gian luu: 1,25 phat (diéu kién phan tich: SMD-FAO05-1).
<Bude 69-2>
1-(4-flo-1-metylindazol-5-y1)-3-[(4S)-2-(4-flo-3-metylphenyl)-4-metyl-4,5,6,7-
tetrahydropyrazolo[4,3-c]pyridin-3-yl]imidazol-2-on hydroclorua (Hop chit 69b)
Hop chit néu & dé muc nay dugc tbng hop tir Hop chit 69a thu dugc & Bude
69-1 bang cach tién hanh céc thao tac twong tu v6i Bude 11-8 cia Vidu 11 bang cach
sir dung chét phan ing pht hop.
LC/MS phd khéi: m/z 476 ([M+H]").
LC/MS thoi gian Iuu: 0,77 phut (diéu kién phén tich: SMD-FA05-1).
Hop chat 70c dugc su dung dé tdng hop Hop chit vi du 70 dugce tong hop
bang quy trinh sau.
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<Budce 70-1>

tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-3-[3-(6-flo-1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carboxylat (Hop
chat 70b)
Hop chit néu & dé muc nay dugc téng hop tir Hop chét 11k thu duogc & Budc
11-7 va 5-bromo-6-flo-1-metylindazol (Hop chét 70a) bang cach tién hanh céc thao
tac twong tu v4i Budce 1-11 ctia Vidu 1 bang cach sir dung chét phan tmg phu hop.
LC/MS phd khdi: m/z 590 ([M+H]").
LC/MS thoi gian luu: 1,28 phit (diéu kién phén tich: SMD-FA05-1).
<Buéc 70-2>
1-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-y1]-3-(6-flo-1-metylindazol-5-yl)imidazol-2-on hydroclorua (Hop chét
70¢)
Hop chit néu & dé muc nay duoc tong hop tir Hop chat 70b thu duoc & Bude
70-1 bang cach tién hanh céc thao téc twong tu v6i Bude 11-8 clia Vi dy 11 bang cach
sir dung chit phan tmg phu hop.
LC/MS phd khéi: m/z 490 ([M+H]").
LC/MS thoi gian luu: 0,81 phut (diéu kién phan tich: SMD-FA05-1).
Hop chat 71b duge st dung dé téng hop Hop chat vi du 71 dugc tdong hop
bing quy trinh sau.
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<Buéc 71-1>

5-Bromo-6-flo-1-(2-metoxyetyl)indazol (Hop chét 71b)

Hop chét néu & dé muc nay duge tong hop tir 5-bromo-6-flo-1H-indazol (Hop
chat 71a) bang cach tién hanh cic thao tac twong tu v6i Budc 8-4 ciia Vi du 8 bang
cach st dung chat phan ting ph hop.

LC/MS phd khéi: m/z 273 ([M+H]").

LC/MS thoi gian luu: 1,06 phit (diéu kién phan tich: SMD-FA05-1).

<Buée 71-2>

tert-Butyl (4S)-2-(4-flo-3,5-dimetylphenyl)-3-[3-[6-flo-1-(2-
metoxyetyl)indazol-5-yl]-2-oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-pyrazolo[4.3-
c]pyridin-5-carboxylat (Hop chét 71c)

Hop chit néu & dé muc nay duoc tong hop tir Hop chét 11k thu dugc & Bude
11-7 va Hop chat 71b thu dugc & Bude 71-1 bang cach tién hanh céc thao tac tuong tw
v6i Buge 1-11 cta Vi du 1 bang cach sir dung chét phan tmg pht hop.

LC/MS phd khéi: m/z 634 ([M+H]").

LC/MS thoi gian luu: 1,30 phat (diéu kién phan tich: SMD-FAO05-1).

<Budc 71-3>
1-[(48S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-4,5,6,7-tetrahydropyrazolo[4,3-
c]pyridin-3-yl]-3-[6-flo-1-(2-metoxyetyl)indazol-5-ylJimidazol-2-on hydroclorua
(Hop chét 71d)

Hop chét néu ¢ dé muc nay dugc téng hop tir Hop chat 71c thu duge & Bude
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71-2 bang cach tién hanh céc thao tac twong tu v6i Bude 11-8 ctia Vidu 11 bang cach
st dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 534 ([M+H]).

LC/MS thoi gian luu: 0,83 phut (diéu kién phan tich: SMD-FA05-1).

<Vi du 73> Téng hop 3-[(18,2S)-1-[5-(2-etyl-3-metylpyridin-4-yl)-2-

[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-
1-y1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-y1}-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 73)

<Bugc 73-1>

B6 sung HATU (26,6 mg, 0,070 mmol) va N,N-diisopropyletylamin (18,1 mg,
0,14 mmol) vao dung dich DMF (1,5 mL) chtra dang raxemic (Hop chit 73a, 29.6 mg,
0,058 mmol) dugc tong hop bang phuong phap twong ty v6i Hop chét thu duoc &
Budc 61-2 va Hop chét lo (26,8 mg, 0,064 mmol) thu dugc & Budc 1-9 dugce, va hon
hop nay dugce khudy & nhiét d trong phong trong mdt gio. Dung dich phan mg nay
duoc pha lodng bang etyl axetat, va rira bing nude cat. Lép hitu co dwge ¢d dudi ap
sudt giam dé thu dugc cin ma 1a hdn hop gdm chét dbng phan lap thé. Céc chét dong
phan 1ap thé dugc tach bang HPLC pha dio dé thu dugc Thyc thé A (14,5 mg, hi¢u
suét 29%) va Thuc thé B (15,5 mg, hiéu suit 31%), ma 1a Hop chit 73 néu & dé muc
nay ¢ dang chét rdn mau tring.

Diéu kién tach

Cot: YMC Actus ODS-A, 20x100 mm, 5 pm

Dung mdi: dung dich nu6c axit formic 0,1%/dung dich axit formic 0,1%
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axetonitril=40/60 (hé dong nhat)

Luu lugng: 20 mL/phit, nhiét do trong phong

Thye thé A

LC/MS phd khéi: m/z 872 ([M+H]Y).

LC/MS thoi gian luu: 0,99 phit (diéu kién phan tich: SMD-FA05-3).

Thuc thé B (Hop chét 73)

LC/MS phd khéi: m/z 872 ([M+H]Y).

LC/MS thoi gian luu: 1,01 phut (diéu kién phén tich: SMD-FA05-3).

<Vidu 74> Téng hop 3-[(1S.2S)-1-[6-flo-2-[(4S)-2-(4-flo-3,5-

dimetylphenyl)-4-metyl-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-yl}-6,7-dihydro-
4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(2-metoxy-3-metylpyridin-4-yl)indol-1-yl]-
2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 74)

<Budc 74-1>
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5-Bromo-6-flo-N-metyl-N-phenyl- 1H-indol-2-carboxamit (Hop chét 74b)

Hop chit néu & dé muc nay duoc tong hop tir 5-bromo-6-flo-1H-indol-2-
carboxylic axit (Hop chét 74a) bang cach tién hanh cac thao tac twong tu voi Bude 1-
10 cta Vi du 1 bang cach st dung chét phan tng phu hop.

LC/MS phb khéi: m/z 347 ((M+H]).

LC/MS thoi gian luu: 1,06 phit (diéu kién phan tich: SMD-TFA05-4).

<Budc 74-2>
5-Bromo-1-(xyanometyl)-6-flo-N-metyl-N-phenylindol-2-carboxamit (Hop
chét 74c)

Hop chit néu & dé muc nay duoc tong hop tir Hop chéat 74b thu duoc & Budce
74-1 bing cach tién hanh cAc thao tac twong tu véi Bude 9-1 clia Vi du 9 bang cach sit
dung chat phan tmg phu hop.

LC/MS phd khéi: m/z 386 ([M+H]").

LC/MS thoi gian luu: 1,06 phut (diéu kién phén tich: SMD-TFA50-4).

<Budc 74-3>
5-Bromo-1-[(1S,25)-1-xyano-2-metylxyclopropyl]-6-flo-N-metyl-N-
phenylindol-2-carboxamit (Hop chat 74d)

Hop chéit néu & dé muc nay duoc tong hop tir Hop chét 74c thu duge & Budc
74-2 va (4R)-4-metyl-1,3,2-dioxathiolan 2,2-dioxit (Hop chat 1k) bang cach tién hanh
céac thao tac twong tu véi Bude 1-6 ciia Viduy 1 bang cach st dung chét phan tng phu
hop.

LC/MS phd khéi: m/z 426 ([M+H]).

LC/MS thoi gian luu: 1,04 phuat (diéu kién phan tich: SMD-FA10-5).

<Buéc 74-4>
5-Bromo-6-flo-N-metyl-1-[(1S,2S)-2-metyl-1-(5-ox0-4H-1,2,4-oxadiazol-3-
yl)xyclopropyl]-N-phenylindol-2-carboxamit (Hop chét 74e)

Hop chit néu & dé muc nay duoc téng hop tir Hop chét 74d thu dugc & Budc
74-3 bang cach tién hanh cac thao tac twong tw véi Bude 1-8 ctia Vi du 1 bang cach sir
dung chét phan tmg pht hop.

LC/MS phd khéi: m/z 485 (7).
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LC/MS thoi gian lwu: 1,33 phut (diéu kién phan tich: SMD-FA05-1).

<Budc 74-5>
5-Bromo-6-flo-1-[(1S,28)-2-metyl-1-(5-ox0-4H-1,2,4-oxadiazol-3-
yl)xyclopropyl]indol-2-carboxylic axit (Hop chét 74f)

Hop chét néu & dé muc nay dugc téng hop tir Hop chéat 74e thu dugc & Bude
74-4 bing cach tién hanh cdc thao tac tuong tu voi Bude 6-4 cla Vi dy 6 bing cach st
dung chit phan tng phu hop.

LC/MS phd khéi: m/z 396 ([M+H]).

LC/MS thoi gian luu: 0,80 phut (diéu kién phan tich: SQD-FA05-1).

<Budc 74-6>
3-[(18,28)-1-[5-Bromo-6-flo-2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-
[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4.3-c] pyridin-
5-cacbonyl]indol-1-y1]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 74g)

Hop chit néu & dé muc nay duoc tong hop tir Hop chat 74f thu dugc & Budc
74-5 va Hop chét 61b thu duge & Buge 61-2 bang cach tién hanh cac thao tac twong tu
v6i Bude 1-10 cta Vi du 1 bang cach sir dung chét phan tng phu hop.

LC/MS phd khéi: m/z 849 ([M+H]").

LC/MS thoi gian luu: 1,42 phut (diéu kién phan tich: SMD-FA05-1).

<Budc 74-7>
3-[(18,25)-1-[6-flo-2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-4-metyl-3-[3-(1-
metylindazol-5-yl)-2-oxoimidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4,3 -c]pyridin-5-
cacbonyl]-5-(2-metoxy-3-metylpyridin-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on (Hop chét 74)

Hop chét néu & dé muc nay dugc duoc tong hop bang cach tién hanh c4c thao
tac twong tu voi Bude 6-5 cia Vi du 6 bing cach st dung Hop chét 74g thu dugc &
Budc 74-6 va 4-iodo-2-metoxy3-metylpyridin (Hop chit 6g), va chit phan ing phu
hop.

LC/MS phd khéi: m/z 892 ([M+H]").

LC/MS thoi gian luu: 1,48 phut (diéu kién phan tich: SMD-TFA05-1).

<Vidu 75-77>
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Thao tac twong tu voi Bude 8-1 cua Vi du 8 dugc tién hanh bang cach sir dung

hop chét indol bromua va dan xuét iodo (oxan-4-yl) kém, va chét phan tmg phu hop

dé thu duoc Hop chat vi du 75 dén 77 dugc thé hién trong Bang 2-6 bang phan ting

sauL.
NI/ __— R ‘r ‘:'{'{j::, B
Nt ] . / .y ‘..4,,;»-4'f g
[ T . — | s
2 — i =
N 1 _--‘,v - . ‘—*
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- 3 ':}?‘EF’JH - \M—
O MY
N o i = a 75 - ??
[Bang 2-6]
Bang 2-6. Hop chét vi du 75 dén 77 thu duoc
e Dicu LC/MS 2 11 A
= Céng thirc cau tao Hop chit ki¢n thoi gian El(ljc}l\ljlhsm
S g : op phan Iuu (/2)
> tich (phut)
i 3-[(1S,25)-1-[2-]2-(4-
ﬂ0-3,(5-dimetylphenyl)-
9 N 3-[3-(1-metylindazol-5-
P N)LNJ@ y1)-2-oxoimidazol-1-yl]-
\=/ 6,7-dihydro-4H- SMD- 378
75 N pyrazolo[4,3-c]pyridin- | TFA05- | 1,57 ([M+H])
P 5-cacbonyl]-5-(6- 2
N . oxaspiro[4,5]decan-9-
A yl)indol-1-yI]-2-
N7 NH metylxyclopropyl]-4H-
\04\0 1,2,4-oxadiazol-5-on
f o— | 3-[(1S,29)-1-[5-(2,2-
%j— /J Elin%letyloxan-4-y1)-2-[2-
0 N 4-flo-3,5-
P N)LN@” dimetylphenyl)-3-[3-[1-
\—/ (2-metoxyetyl)indazol-5- | SMD- 805
76 N yl]-2-oxoimidazol-1-yl]- | TFAOS- | 1,44 ([M-+H])
P 6,7-dihydro-4H- 2
N/ o pyrazolo[4,3-c]pyridin-
)>)"\ 5-cacbonyl]indol-1-yl]-
N7 A 2-metylxyclopropyl]-
S 4H-1,2,4-oxadiazol-5-on
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F 3-[(1S,2S)-1-[5-
%;y [(25.48)-(2-ctyloxan-4-
g o N yl)-2-[2-(4-fl0-3,5-
P N dimetylphenyl)-3-[3-(1-
(Y\ \=/ metylindazol-5-yl)-2- SMD- 351
77 N oxoimidazol-1-y1]-6,7- | TFA05- | 1,51 ([M+H]H)
0PNz — dihydro-4H- 2
NN, CO pyrazolo[4,3-c]pyridin-
" 5-cacbonyl]indol-1-yl]-
N\’i 2-metylxyclopropyl]-
0o 4H-1,2,4-oxadiazol-5-on
Hop chit 75b duge st dung dé téng hop Hop chit vi du 75 duogc tong hop
bang quy trinh sau.
<Bude 75-1>
Todo(6-oxaspiro[4,5]decan-9-yl) kém (Hop chét 75b)
iﬁff"r_'_'ﬁ:“' fI5 -1 .-_——"- !
- P = §
75a 750

Hop chat néu & d& muc nay dugc tong hop tir 9-iodo-6-oxaspiro[4,5]decan
(Hop chét 75a) bang cich tién hanh céc thao tac tuong tu v6i Bude 41-1 ctia Vi du 41
bang cach st dung chét phan tng phu hop.

Hop chét nay duogc duge sir dung truc tiép trong budc tiép theo.

Hop chat 76a dugc s dung dé tong hop Hop chit vi du 76 dugc tong hop
bing quy trinh sau.

<Buéc 76-1>
3-[(1S,2S)-1-[ 5-Bromo-2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-[ 1-(2-
metoxyetyl)indazol-5-yl]-2-oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-
¢]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1 ,2,4-oxadiazol-5-on (Hop
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chét 76a)

Hop chét néu & dé muc nay dugc téng hop tir Hop chét 56b thu dugc & Budc
56-1 va Hop chét 6f thu duoc & Budc 6-4 bang cach tién hanh cac thao tac tuong tu
v6i Bude 1-10 ctia Vi du 1 bang cach st dung chat phan tng phu hop.

LC/MS phd khéi: m/z 861 ([M+H]).

LC/MS thoi gian luu: 1,45 phut (diéu kién phan tich: SMD-FA05-2).

<Vidu 77>
e
- 7701 ~ 12 —
H —— e = l——f e = el | —
178 1Tk TTe
P e L
— 1 i — —
“ .LfL ) e = : t
(] = e (7 =

<Budc 77-1>

2-Etyl-4-iodooxane (Hop chét 77b)

B4 sung lién tiép propionaldehyt (0,650 mL, 9,01 mmol) va lithi iodua (2,78 g,
20,8 mmol) vao dung dich axit axetic (2,48 mL) chira but-3-en-1-ol (0,588 mL, 6,93
mmol), va hdn hop nay duoc khudy & 60°C trong 1 h. B6 sung nudc vao hon hgp phan
g nay, va tién hanh chiét bang cach st dung diclometan. Lép hitu co dugc rira bang
dung dich nuéc natri thiosulfat 10% va dung dich nudc axit natri cacbonat bao hoa,
tiép theo, 1am kho bang magie sulfat. Sau khi loc, dich loc duoc ¢6 duéi dp suit giam
(gi6i han dudi 1a 150 hpa), va cin thu dugc dugc tinh ché bang silicagel sic ky (etyl
axetat/hexan=0:1 dén 1:9) dé thu dwoc Hop chat 77b néu & dé muc nay dudi dang dau
mau mau vang nhot 1a hdn hgp cac chét déng phan khong d6i quang (1,12 g, hiéu sut
67%, syn:khang=1,00:0,45).

"TH-NMR (400 MHz,CDCl3):
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syn &: 4,31-4,23 (1H, m), 3,90-3,82 (1H, m), 3,44-3,37 (1H, m), 3,21-3,15 (1H,
m), 2,37-1,38 (6H, m), 0,92 (3H, t, J=7.,4 Hz).

khang &: 4,87-4,84 (1H, m), 3,90-3,82 (2H, m), 3,70-3,64 (1H, m), 2,37-1,38
(6H, m), 0,94 (3H, t, J=7,6 Hz).

<Bude 77-2>

(2-Etyloxan-4-yl)-iodo kém (Hop chét 77c¢)

B6 sung nhé giot tir tir hdn hop gbm clo(trimetyl)silan (0,017 mL, 0,137 mmol)
va 1,2-dibromoetan (0,012 mL, 0,137 mmol) vao DMA (0,25 mL) dung dich chira
kém (102 mg, 1,56 mmol) trong mdi trudong nito trong khi duy tri nhiét d§ ¢ 65°C
hoc thip hon, va hén hgp nay dugc khudy & nhiét d6 trong phong trong 15 phit. Tiép
theo, bd sung nhé giot tir tir dung dich chira Hop chit 77b (300 mg, 1,25 mmol) thu
duogc & Buge 77-1 trong DMA (0,625 mL) vao hdn hop nady trong khi duy tri nhiét do
bing 65°C hodc thip hon, va hdn hop nay duogc khudy trong méi truong nito' & nhiét
do6 trong phong trong 30 phut dé thu dugc dung dich DMA (0,86M) chita hdn hop cac
chét ddng phan khong d6i quang cuia hop chét 77¢ néu & dé‘ muc nay.

<Budc 77-3>
3-[(18,2S)-1-[5-(2-Etyloxan-4-y1)-2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-oxoimidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chit 77)

B6 sung paladi(Il) axetat (2,20 mg, 0,00978mmol), va 2-(2-
dixyclohexylphosphanylphenyl)-1-N,1-N,3-N,3-N-tetrametylbenzen-1,3-diamin (8,54
mg, 0,020 mmol) vao DMA (0,163 mL) dung dich chira Hop chat 51d (40,0 mg,
0,049 mmol) thu dugc 6 Bude 51-4, va hdn hop nay duge loai khi dudi ap suat giam,
tiép theo, nito dugc duwa vao binh phan Ung va hdn hop nay dugc khuéy ¢ nhiét do
trong phong trong 5 phut. Tiép theo, bd sung dung dich DMA (0,86 M, 0,398 mL,
0,342 mmol) chira Hop chét 77¢ thu duge & Bude 77-2 va hén hop nay duge khudy &
nhiét d6 trong phong trong 1,5 h. B sung axit formic vao hdn hop phan tUng nay, va
hdn hop phan Ung nay dugc dugc tinh ché bing sic ky silicagel pha dao
(axetonitril/nude, axit formic 0,1%) dé thu duoc hdn hop loai syn gbm cac chét dong

phan khong d6i quang. Hon hop loai syn céac chét dong phan khong d6i quang dugc
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tach thanh cac chit déng phan 1ap thé bang HPLC pha dao dé thu duoc Thuc thé A vo
dinh hinh mau tring (17,4 mg, hidu suit 41%) va Thyc thé B v6 dinh hinh mau trang
(14,9 mg, hiéu sut 37%), ma 1a Hop chit 77 néu & dé muc nay.
Diéu kién tach

Cot: CHIRALCEL OD-RH 5 pm, 4,6 mmx=150 mm (Daicel)

Dung méi: dung dich nuéc axit formic 0,1%/dung dich axit formic 0,1%
axetonitril=20/80 (hé ddng nht)

Luu lugng: 1,0 mL/phut, nhiét do trong phong

Thuc thé A

LC/MS phd khéi: m/z 851 ((M+H]).

HPLC thoi gian luu: 4,99 phut (Diéu kién tach).

LC/MS thoi gian Ivu: 1,46 phut (diéu kién phan tich: SMD-FA05-1).

Thuc thé B (Hop chat 77)

LC/MS phd khdi: m/z 851 ([M+H]).

HPLC thoi gian luu: 6,64 phut (Diéu kién tach).

LC/MS thoi gian huu: 1,46 phut (diéu kién phan tich: SMD-FA05-1).

<Vidu 78> Toéng hop 3-[(18,29)-2-Etyl-1-[2-[2-(4-flo-3,5-

dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-yl1]-6,7 -dihydro-4H-
pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1 -yl]xyclopropyl]-4H-1,2,4-
oxadiazol-5-on (Hop chét 78)
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<Buéce 78-1>

2-[5-Bromo-2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-y1)-2-

oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-
yl]axetonitril (Hop chat 78a)

Hop chét néu & d& muc nay dugc téng hop tir Hop chét S1c thu duge & Bude
51-3 va axit 5-bromo-1-(xyanometyl)indol-2-carboxylic (Hop chét 6a) bang cach tién
hanh céc thao tac twong tu véi Bude 1-10 cia Vi du 1 bang cach st dung chét phan
ung phu hop.

LC/MS phd khéi: m/z 718 ([M+H]").

LC/MS thoi gian luu: 1,30 phut (diéu kién phan tich: SMD-FA05-1).

<Buéc 78-2>

2-[2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-
yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-yl)indol-1-
yl]axetonitril (Hop chat 78b)

Hop chit néu & dé muc nay duoc tong hop tir Hop chét 78a thu dugc & Bude
78-1 va (tetrahydro-2H-pyran-4-yl)kém (II) iodua (Hop chat 8a) bang cach tién hanh
céac thao tac twong tu v6i Budce 8-1 cua Vi du 8 bang cach st dung chét phan tng phu

hop.
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LC/MS phd khdi: m/z 724 ([M+H]").
LC/MS thoi gian luu: 1,21 phut (diéu kién phan tich: SMD-FA05-1).
<Budc 78-3>
(18,28)-2-Etyl-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-yl)-
2-oxoimidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-
yl)indol-1-yl]xyclopropan-1-cacbonitril (Hop chét 78d)
Hop chit néu & dé muc nay duoc téng hop tir Hop chat 78b thu dugc & Budc
78-2 bang cach tién hanh cac thao tac twong tu voi Budce 1-6 ctia Vidu 1 bang céach sir
dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 778 ((M+H]").
LC/MS thoi gian hvu: 1,27 phut (diéu kién phan tich: SMD-FA05-RP).
<Buéc 78-4>
3-[(18,28)-2-Etyl-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-
yl)-2-ox0imidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-S-cacbonyl]—S—(oxan-
4-yl)indol-1-yl]xyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chét 78)
Hop chit néu & dé muc nay duoc tong hop tir Hop chit 78d thu duoc & Bude
78-2 bang cach tién hanh cac thao tac twong tw voi Budc 1-8 clia Vidu 1 bang céach sir
dung chét phan tmg phu hop.
LC/MS phd khéi: m/z 837 ([M+H]").
LC/MS thoi gian luu: 1,39 phut (diéu kién phéan tich: SMD-TFA05-2).
<Vidu 79> Téng hop 3-[(1S,2S)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-2-oxoimidazol-1-yl]-6,7 -dihydro-4H-pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-yl)indol-1-y1]-2-(hydroxymetyl)xyclopropyl]-4H-1,2,4-
oxadiazol-5-on (Hop chét 79)
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<Buéce 79-1>
5-Bromo-1-[(18,2S)-1-xyano-2-(phenylmetoxymetyl)xyclopropyl]-N-metyl-N-
phenylindol-2-carboxamit (Hop chét 79b)

Hop chét néu & dé muc nay duoc téng hop tir Hop chét 6¢ thu dugc & Bude 6-1
va (4R)-4-(phenylmetoxymetyl)-1,3,2-dioxathiolan 2,2-dioxit (Hop chat 79a) bang
céch tién hanh cac thao tac twong tu v6i Bude 1-6 ciua Viduy 1 bé’mg cach st dung chét
phan ung phu hop.

LC/MS phé khéi: m/z 514 ([M+H]").

LC/MS thoi gian luu: 1,48 phut (diéu kién phan tich: SMD-FA05-1).

<Buéc 79-2>
1-[(18,2S)-1-xyano-2-(phenylmetoxymetyl)xyclopropyl]-N-metyl-5-(oxan-4-
yl)-N-phenylindol-2-carboxamit (Hop chét 79c¢)

Hop chét néu ¢ d& muc nay dugc téng hop tir Hop chéat 79b thu duoc & Bude
79-1 va (tetrahydro-2H-pyran-4-yl)kém (II) iodua (Hop chét 8a) bang cach tién hanh
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cac thao tac twong tu vdi Bude 8-1 cua Vidy 8 bang cach st dung chét phan (g phu
hop.
LC/MS phd khéi: m/z 520 ([M+H]").
LC/MS thoi gian luu: 1,37 phut (diéu kién phan tich: SMD-FA05-1).
<Budce 79-3>
N-Metyl-5-(oxan-4-yl)-1-[(1S,25)-1-(5-0x0-4H-1,2,4-oxadiazol-3-yl)-2-
(phenylmetoxymetyl)xyclopropyl]-N-phenylindol-2-carboxamit (Hop chat 79d)
Hop chit néu & dé muc nay duoc tong hop tir Hop chit 79¢ thu duge & Budc
79-2 bang céach tién hanh cac thao téc twong tu v6i Bude 1-8 cua Vi du 1 bang céch st
dung chat phan tmg phu hop.
LC/MS phd khéi: m/z 579 ([M+H]").
LC/MS thoi gian luu: 1,37 phit (diéu kién phén tich: SMD-FA05-1).
<Budc 79-4>
5-(Oxan-4-yl)-1-[(18S,2S)-1-(5-0x0-4H-1,2,4-oxadiazol-3-yl)-2-
(phenylmetoxymetyl)xyclopropyl]indol-2-carboxylic axit (Hop chat 79)
Hop chit néu & dé muc nay duoc tong hop tir Hop chit 79d thu duoc & Bude
79-3 bing cach tién hanh cac thao tac twong tu v6i Budce 6-4 ctia Vi dy 6 bang cach s
dung chét phan tmg phu hop.
LC/MS phb khéi: m/z 490 ([M+H]").
LC/MS thoi gian luu: 1,12 phut (diéu kién phan tich: SMD-FA05-1).
<Budc 79-5>
3-[(18,2S)-1-[2-[2-(4-flo-3,5-dimetylphenyl)-3-[3-(1-metylindazol-5-y1)-2-
oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-(phenylmetoxymetyl)xyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop
chét 79f)
Hop chat néu & dé muc nay duoc tong hop tir Hop chéat 79e thu duge & Bude
79-4 va Hop chét 51c thu duoc ¢ Bude 51-3 bang céach tién hanh cac thao tac tuong tu
v6i Buée 1-10 ciia Vi du 1 bing cach sir dung chat phan ung phu hop.
LC/MS phd khéi: m/z 929 ([M+H]").
LC/MS thoi gian luu: 1,41 phut (diéu kién phan tich: SMD-FA05-1).
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<Budc 79-6>
3-[(1S,ZS)-1—[2-[2-(4-ﬂ0-3,5—dimety1phenyl)-3-[3-(1—metylindazol-S-yl)-2-
oxoimidazol-1—yl]-6,7-dihydro—4H-pyrazolo[4,3-c]pyridin-S-cacbonyl]-S-(oxan-4-
yl)indol-1-y1]-2-(hydroxymetyl)xyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat 79)
Dung dich diclometan (0,762 mL) chira Hop chat 79f (35,4 mg, 0,038 1mmol)
thu dugc & Budce 79-5 duge lam mat xuéng 0°C, va dung dich hexan (0,191 mL, 0,191
mmol) chita 1M bo triclorua dugc bd sung tir tir. Dung dich phan Gng nay dugc 1am
Am dén nhiét do trong phong va khudy trong 105 phut, va tiép theo, bd sung dung dich
natri axit cacbonat bdo hoa vao dung dich phan tng va 16p nudc duge chiét bang cach
st dung diclometan. Lop hitu co duoc rura bang nuéc mudi va lam kho bang natri
sulfat. Sau khi loc, dich loc dugc c6 dudi ap sut giam va can dugc duoc tinh ché
bang sic ky cot pha dao (axetonitril/nuée, axit formic 0,1%) d8 thu duoc hop chit néu
& d& muc nay (18,5 mg, hiéu sudt 50%).
LC/MS phd khdi: m/z 839 ([M+H]).
LC/MS thoi gian luu: 1,20 phat (diéu kién phan tich: SMD-TFA05-1).
<Vi du 80> Tong hop 3-[(18S,2S)-1-[2-[(4S,6R)-2-(4-flo-3,5-
dimetylphenyl)-4,6-dimetyl-3-[3-(1 -metylindazol-5-yl)-2-oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-c]pyridin-5 -cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat 80)
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Etyl (E)-3-[[(2S)-1-xyanopropan-2-ylJamino]but-2-enoat (Hop chét 80¢)

B6 sung etyl 3-oxobutanoat (Hop chat 80a, 13 g, 99,9 mmol) vao axetonitril
(50 mL) dung dich chra (3S)-3-aminobutannitril (Hop chit 80b, 7,0 g, 83,2 mmol) va
iodin (2,12 g, 8,35 mmol), va hdn hgp nay dugc khudy & nhiét d§ trong phong trong 4
h. Dung dich phan ung nay dugc c¢d dudi ap suit giam va dung moi nay dugc loai bo
bang cach lam bay hoi, va tiép theo, can dugc duge tinh ché bang sic ky cot silicagel
(xang/etyl axetat=1:0 dén 3:2) dé thu duoc Hop chét néu & d& muc nay 80c (9,5 g,
hiéu suit 58%) dudi dang chét dang dau mau vang.

LC/MS phd khéi: m/z 197 ([M+H]Y).

LC/MS thoi gian Iuu: 0,86 phut (diéu kién phan tich: SMD-FA10-1).

<Budc 80-2>

Etyl 3-[[(2S)-1-xyanopropan-2-yl]Jamino]butanoat (Hop chét 80d)

B6 sung axit axetic (3 mL) vao diclometan (200 mL) dung dich chira Hop chét
80c (10g, 51,0 mmol) thu duge & Budc 80-1 va natri triaxetoxybohydrua (43,3 g, 204
mmol), va hon hop nay duge khudy & nhiét do trong phong trong 16 h. Nuéc va axit
axetic duoc bd sung vao dung dich phan tng, va d6 pH dugc didu chinh dén 5, va tiép
theo, nudc 16p duoc chiét bang cach st dung etyl axetat. Lop hitu co duoc ria bang
nuéc mudi va sdy bang cach sit dung natri sulfat. Sau khi loc, dich loc duge c6 dudi
4p sudt giam, va cin dugc dugc tinh ché bang sic ky cot silicagel (xang/etyl
axetat=1:0 dén 1:4) @é thu duoc Hop chit néu & dé muc nay 80d (5,5 g, hiéu sut
54%) dudi dang chat dang diu mau vang.

LC/MS thoi gian luu: 0,83 phut (diéu kién phan tich: SMD-FA10-4).

<Budce 80-3>
(6S)-1-Formyl-4-hydroxy-2,6-dimetyl-3,6-dihydro-2H-pyridin-5-cacbonitril
(Hop chét 80e)

B6 sung nho giot tir tir dung dich toluen (5 mL) chira Hop chét 80d (1,0 g, 5,04
mmol) thu duge & Bude 80-2 & 80°C vao dung dich toluen (10 mL) chira kali tert-
butoxit (680 mg, 6,06 mmol). Sau khi dung dich dugc khudy & 80°C trong 1h, dung
dich nay dugc lam mat xubng nhiét do trong phong dé thu dugc dung dich toluen

chura (6S)-4-hydroxy-2,6-dimetyl-1,2,3,6-tetrahydropyridin-5-cacbonitril.
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B6 sung nhé giot tir tir dung dich toluen (5 mL) chira axetic anhydrit (12,1 g,
118 mmol) vao axit formic (7,26 g) 6 0°C va khudy ¢ 0°C trong 30 phut, va tiép theo,
bd sung nho giot tir tir dung dich toluen chtra (6S)-4-hydroxy-2,6-dimetyl-1,2,3,6-
tetrahydropyridin-5-cacbonitril ma da dugc diéu ché. Sau khi dung dich phan img
dugc khudy ¢ 110°C trong 16 h, né duge lam mat xubng nhiét do trong phong va co
dudi ap suét giam dé loai bo dung mdi nay bang cich lam bay hoi, va thu duoc hdn
hop (1,3 g) chtra Hop chét 80e néu & dé muc nay duéi dang chét dang dau.

<Budce 80-4>

(4S)-3-Amino-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-carbaldehyt (Hop chét 80f)

Dung dich etanol (30 mL) chira Hop chét 80e (1,30 g, 7,21 mmol) thu dugc &
Budc 80-3 va (4-flo-3,5-dimetylphenyl)hydrazin hydroclorua (Hop chét 2c, 690 mg,
3,62 mmol) duoc dun néng dén 75°C va duge khudy trong 16 h. Dung dich phan tmg
nay dugc lam mat xubng nhiét do trong phong va cd dudi ap suit giam. Can duge
duoc tinh ché bang sic ky cot silicagel (diclometan /metanol=1:0 dén 9:1), va Hop
chét 80f néu & dé& muc nay (2 budc tir Bude 80-3, 800 mg, hi¢u suit 35%) thu duoc
duéi dang mau vang chét rin.

LC/MS phd khéi: m/z 317 ([M+H]").

LC/MS thoi gian luu: 0,79 phut (diéu kién phan tich: SMD-FA10-3).

<Bude 80-5>
1-(2,2-Dimetoxyetyl)-3-[(4S)-2-(4-flo-3,5-dimetylphenyl)-5-formyl-4,6-
dimetyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-3-yljure (Hop chat 80g)

B6 sung 2,2-dimetoxyetan-1-amin (1,14 g, 10,8 mmol) ¢ 0°C vao dung dich
DMA (50 mL) chita N,N’-carbodiimidazol (1,63 g, 10,1 mmol), va hén hop nay duge
khudy trong 30 phit. B4 sung lién tiép kali tert-butoxit (5,62 g, 50,1 mmol) va Hop
chét 80f (2,64 g, 8,34 mmol) thu dugc & Budc 80-4 vao dung dich nay. Sau khi hdn
hop nay duoc khudy & nhiét do trong phong trong 6 h, bb sung nudce, va 16p nude
duge chiét bang cach st dung etyl axetat. Sau khi 16p hiru co dugc ria bang nudc
mudi, n6 duogc lam kho bi?mg natri sulfat. Sau khi loc, dich loc duogc co dudi ap suét

giam dé thu duoc Hop chét 80g néu & dé muc nay (2,80 g, hiéu sut 75%) dudi dang
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chit dang ddu mau nau.
LC/MS phd khéi: m/z 448 ([M+H]").
LC/MS thoi gian Iuu: 0,84 phut (diéu kién phan tich: SMD-FA10-2).

<Budce 80-6>

(4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-3-(2-oxo-1H-imidazol-3-
yl)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-carbaldehyt (Hop chét 80h)

Dung dich DMF (30 mL) chira Hop chét 80g (2,50 g, 5,59 mmol) thu dugc &
Bude 80-5 va axit 4-metylbenzensulfonic (1,06 g, 6,16 mmol) dugc dun néng dén
80°C va khudy trong 2 h. Sau khi dung dich duoc lam mat xubng nhiét do trong phong,
bd sung nuéc va 16p nudce duge chiét bang cach sir dung etyl axetat. Lép hitu co duoc
rira bing nude mudi, va 1am kho bang natri sulfat. Sau khi loc, dich loc duge c6 duéi
4p suat giam. Cin thu dwgc dugc tinh ché bing sic ky cot silicagel (xang/etyl
axetat=1:0 dén 3:1), dé thu dwgc hdn hop céc chét dong phan khong d6i quang (480
mg) chira hop chat néu & dé muc nay (Hop chét 80h) dudi dang chét rin mau trang.

LC/MS phd khéi: m/z 384 ([M+H]").

LC/MS thoi gian luu: 1,64 phut (diéu kién phan tich: SMD-TFA05-6).

Hon hop cac chét ddng phan khong d6i quang (480 mg, 5,59 mmol) chira hop
chit néu & dé muc nay (Hop chit 80h: (4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4.,6-
dimetyl-3-(2-oxo-1H-imidazol-3-y1)-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
carbaldehyt) duogc tich thanh cht ddng phan 1ap thé bing SFC dé thu dugc Thuc thé
A (155 mg, hiéu suét 7,0%) ma 1a Hop chét 80h néu & d& muc nay va Thuc thé B (270
mg, hiéu suit 12%).

Diéu kién tach SFC

Cot: CHIRALPAK AD-H, 50x500 mm, 3 pm (Daicel)

Dung mdi: siéu téi han cacbon dioxit/etanol=70:30 (hé déng nhét)
Luu luong: 150 mL/phtt, 35°C

Budce song phét hién: 254 nm

Thuc thé A (Hop chat 80h)

SFC thoi gian luu: 4,07 phut

LC/MS phd khéi: m/z 384 ([M+H]").
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LC/MS thoi gian luu: 2,15 phut (diéu kién phan tich: SMD-FA1060-1).
IH-NMR (300 MHz, DMSO-Ds) &: 10,35 (1H, s), 8,24 (1H, s), 7,11 (2H, d,
J=6,3 Hz), 6,60-6,58 (2H, m), 5,21-5,14 (1H, m), 4,46-4,21 (1H, m), 2,96-2,89 (1H,
m), 2,74-2,68 (1H, m), 2,20 (6H, s), 1,27-1,13 (6H, m).
Luu y rang Hop chit 80h dugc xac dinh 1a chit dong phan R tur két qua thu
duoc bang 2D-NOESY cAu hinh 1ap thé ciané 1a cAu hinh cis.
Thyc thé B
SFC thoi gian luu: 5,60 phut
LC/MS phé khéi: m/z 384 ([M+H]").
LC/MS thoi gian lvu: 2,16 phut (diéu kién phan tich: SMD-FA1060-1).
IH-NMR (300 MHz, DMSO-Ds) &: 10,35 (1H, s), 8,31 (1H, s), 7,08 (2H, d,
J=6,3 Hz), 6,61-6,54 (2H, m), 5,39 (1H, q, J=6.9 Hz), 3,89-3,84 (1H, m), 2,90 (1H, dd,
J=3.3, 15,6 Hz), 2,59-2,51 (1H, m), 2,20 (6H, d, J=2,1 Hz), 1,55 (3H, d, J=6,6 Hz),
1,18 (3H, d, J=6,6 Hz).
<Budce 80-7>
3-[(4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-4,5,6,7-
tetrahydropyrazolo[4,3-c]pyridin-3-yl]-1H-imidazol-2-on (Hop chét 80i)
B& sung dung dich natri hydroxit 5M (0,261 mL) vao dung dich etanol (1,0
mL) chira Hop chat 80h (100 mg, 0,261 mmol) thu dugc & Bude 80-6, va hon hop nay
duoc khudy & 80°C trong 10 h. Sau khi hén hop nay duge lam mat xubng nhiét do
trong phong va khudy trong 60 h, b6 sung dung dich nugc amoni clorua bao hoa va
hdn hop nay duge chiét bang céach sir dung etyl axetat dé tong hop Hop chét 80i néu &
dé muc nay (79%, 73 mg) dudi dang chét rin mau trang.
LC/MS phd khéi: m/z 356 ([M+H]").
LC/MS thoi gian luu: 0,44 phut (diéu kién phan tich: SQD-FA05-2).
<Budc 80-8>
1-[(4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-4,5,6,7-
tetrahydropyrazolo[4,3-c]pyridin-3-yl1]-3-(1-metylindazol-5-yl)imidazol-2-on (Hop
chat 80j)

B6 sung dong iodua (I) (4,02 mg, 0,021 mmol) & nhiét do trong phong vao
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huyén phti N-metylpiperazin (0,188 mL) chira Hop chét 80i (15 mg, 0,042 mmol) thu
duoc & Budc 80-7, 5-bromo-1-metylindazol (Hop chét lg, 10,7 mg, 0,051 mmol),
(18,25)-1-N,2-N-dimetylxyclohexan-1,2-diamin (6,00 mg, 0,042 mmol), va kali
cacbonat (17,5 mg, 0,127 mmol), va hdn hop nay dugc khudy trong moi trudng nito &
130°C trong 90 phiit. Hon hgp phéan tmg nay dugc dugce tinh ché bang sic ky silicagel
pha d&o (axetonitril/nudc, axit formic 0,1%) va c¢6 & diéu kién 4ap sudt giam. Bb sung
dung dich nudGc axit natri cacbonat bdo hoa vao can, va tién hanh chiét béng cach st
dung etyl axetat, va tiép theo, 16p hitu co duge cd dudi ap sut giam dé thu duoc Hop
chét 80j néu & d& muc nay (17,4 mg, hidu suat 85%).

LC/MS phd khéi: m/z 486 ([M+H]).

LC/MS thoi gian luu: 0,51 phut (diéu kién phan tich: SQD-FA05-2).

<Budce 80-9>

2-Trimetylsilyletoxymetyl 5-(oxan-4-y1)-1-[(18S,2S)-2-[5-0x0-4-(2-
trimetylsilyletoxymetyl)-1,2,4-oxadiazol-3-yl]-2-metylxyclopropyl]indol-2-carboxylat
(Hop chit 80k)

B6 sung natri hydrua 55 % trong luong (34,1 mg, 0,782 mmol) va 2-
(trimetylsilyl)etoxymetylclorua (0,116 mL, 0,652 mmol) vao DMF (2,6 mL) dung
dich chira Hop chét 8b (100 mg, 0,261 mmol) thu duge & Budc 8-1, va hdn hop nay
dugc khudy & nhiét do trong phong trong 1 h. B6 sung dung dich amoni clorua bdo
hoa, va tién hanh chiét bang cach st dung etyl axetat. Tiép theo, can thu duge sau khi
nbéng do duge dugc tinh ché bang sic ky cot pha binh thuong (etyl axetat/hexan) dé
thu duoc Hop chat 80k néu & dé muc nay (147 mg, hiéu suat 88%) dudi dang chét
dang gdm mau vang.

LCﬂASﬂﬁﬁgmnhnx121phﬁ(d@uk@nph®1ﬁdrSCH}FAOSQ)

<Bude 80-10>

Axit  5-(Oxan-4-yl)-1-[(1S,25)-1-[5-0x0-4-(2-trimetylsilyletoxymetyl)-1,2,4-
oxadiazol-3-yl]-2-metylxyclopropyl]indol-2-carboxylic (801)

B& sung phirc magie bromua/dietyl ete (295 mg, 1,14 mmol) vao dung dich
diclometan (2,3 mL) chta Hop chét 80k (147 mg, 0,228 mmol) thu dugc & Budc 80-9
va hon hop nay duoc khudy & 0°C trong 6,5 h. Hon hop nay duoc lam 4m dén nhiét do
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trong phong va khudy trong 30 phut, va tiép theo, bd sung dung dich nuéc amoni
clorua bdo hoa. Tiép theo, tién hanh chiét bang cach sir dung etyl axetat, va san pham
thu duogc duoc co, va tiép theo, cin duoc pha lodng v6i DMSO va nuée va tinh ché
bang sic ky pha dio (axetonitril/nuée, axit formic 0,1%) dé téng hop Hop chéit 801
néu & d& muc nay (60 mg, hiéu suat 51%).

LC/MS phd khéi: m/z 512 ([M-H]").

LC/MS thoi gian luu: 1,03 phut (diéu kién phan tich: SQD-FA05-2).

<Budce 80-11>

5-(Oxan-4-yl)-1-[(18,2S)-2-[ 5-0x0-4-(2-trimetylsilyletoxymetyl)-1,2,4-
oxadiazol-3-yl]-2-metylxyclopropyl]indol-2-cacbonylclorua (Hop chét 80m)

B6 sung 1-clo-N,N,2-trimetylprop-1-en-1-amin (0,0057 mg, 0,043 mmol) vao
dung dich axetonitril (0,36 mL) chtra Hop chit 801 (18 mg, 0,036 mmol) thu dugc &
Budc 80-10 va hdn hop nay duge khudy & nhiét d6 trong phong trong 2 h, va tiép theo,
né duoc cd dé thu dugc san pham tho ciia Hop chét 80m néu & dé muc nay. Hop chét
nay dugc su dung truc tiép trong budc tiép theo.

<Budce 80-12>
3-[(18,28)-2-[2-[(4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-3-[3-(1-
metylindazol-5-yl)-2-oxoimidazol-1-yl]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-metylxyclopropyl]-4-(2-
trimetylsilyletoxymetyl)-1,2,4-oxadiazol-5-on (Hop chét 80n)

Hop chit 80m thu dugc & Bude 80-11 duge hoa tan trong THF (0,717 mL), va
Hop chat 80j (19,1 mg, 0,036 mmol) thu dugc ¢ Budéc 80-8 va NN-
diisopropyletylamin (0,0188 mL, 0,108 mmol) dugc bd sung vao dung dich nay, tiép
theo, hon hop nay duge khudy & nhiét d6 trong phong trong 22 h, va tiép theo,
metanol va axit formic dugc bd sung vao. Hon hop nay duge co, va can dugc pha
lodng véi DMSO va nudce va tinh ché bang sic ky cot pha ddo (axetonitril/nudc, axit
formic 0,1%) dé tong hop Hop chit 80n néu & d& muc nay (32 mg, hiéu suat 91%).

LC/MS phd khéi: m/z 982 ([IM+H]").

LC/MS thoi gian luu: 1,12 phut (diéu kién phan tich: SQD-FA50-1).

<Budc 80-13>
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3-[(18,2S)-1-[2-[(4S,6R)-2-(4-flo-3,5-dimetylphenyl)-4,6-dimetyl-3-[3-(1-
metylindazol-5-yl)-2-oxoimidazol-1-y1]-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-yl)indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on
(Hop chit 80)

Bb sung axit axetic (0,0019 mL, 0,033 mmol) vao THF (0,326 mL) dung dich
chira Hop chét 80n (32 mg, 0,033 mmol) thu duoc & Budc 80-12 va dung dich THF
(0,065 mL, 0,065 mmol) tetrabutylamoni florua 1M, va hdn hop nay duge khuéy 1§
80°C trong 66 h. Axit axetic (0,0019 mL, 0,033 mmol) va dung dich THF (0,065 mL,
0,065 mmol) of 1M tetrabutylamoni florua dugc bd sung vao, va hén hgp nay duoc
khudy trong 23,5 h. Ngoai ra, bd sung dung dich THF (0,065 mL, 0,065 mmol) chira
tetrabutylamoni florua 1M, tiép theo, hdn hop nay duge khudy trong 7 h, va tiép theo,
bd sung axit formic. Sau khi ¢d, hdn hop nay duoc pha loang véi DMSO va nudc va
tinh ché bang sic ky cot pha ddo (axetonitril/nude, axit formic 0,1%) dé tong hop Hop
chét 80 néu ¢ d& muc nay (18 mg, hiéu suét 65%).

LC/MS phd khéi: m/z 851 ([M+H]").

LC/MS thoi gian luu: 1,42 phut (diéu kién phéan tich: SMD-TFA05-1).

Hop chét vi du tir 101 dén 159 dugc thé hién trong Bang 2-7 dudi day thu

dugc twong tu véi Vi du tir 1 dén 80.
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Vi du so

Cong thirc cdu tao

Hop chit

Diéu kién
phén tich

LC/M
S thoi
gian
luu

(phut)

LC/MS,
pho khdi
(m/z)

101

=N P
N__ 0

o]
—N
N

3-[(1S,2S)-1-[5-(2-etyl-
3-metylpyridin-4-yl)-2-
[2-(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,16

902
(IM+HT")

102

3-[(1S,2S)-1-[5-(2-etyl-
3-metylpyridin-4-yl)-2-
[2-(4-flo-3,5-
dimetylphenyl)-3-[3-[4-
(1-hydroxy-2-
metylpropan-2-yl)oxy-3-
metoxyphenyl]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,17

922
(IM+H]")

103

3-[(1S,2S)-1-[5-(2-etyl-
3-metylpyridin-4-yl)-2-
[2-(3-flo-5-metylphenyl)-
3-(3-isoquinolin-6-yl-2-
oxoimidazol-1-yl)-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

0,96

841
(IM+H]")

104

3-[(1S,2S)-1-[2-[2-(4-
clo-3,5-dimetylphenyl)-
3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,20

875
(IM+H]")
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3-[(1S,25)-1-[2-[3-[3-
(1,3-dimetyl-2-
oxoquinolin-6-yl)-2-
oxoimidazol-1-yl]-2-(3-
metylphenyl)-6,7-

105 dihydro-4H- SMD- 116 | 867
pyrazolo[4,3-c]pyridin-5- | TFA05-3 | 7 (IM+H]")
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on
3-[(1S,25)-1-[2-[2-(2.6-
dimetylpyridin-4-yl)-3-
[3-(1-metylindazol-5-yl)-
I ) 2-oxoimidazol-1-yl]-6,7-
ﬁf\ dihydrcl)-4H- ; SMD- 0g6 | 841
106 N pyrazolo[4,3-c]pyridin-5- , +
0PN cacbonyl]-5-(2-etyl-3- TFA05-3 (IM+HT")
K 7 metylpyridin-4-yl)indol-
A — 1-yl]-2-
N7 NH metylxyclopropyl]-4H-
\O’L\o 1,2.4-oxadiazol-5-on
F 3-[(1S,285)-1-[5-(2,3-
O b |iippamisde
0 N__0 -(4-110-5,>-
P 3,0y dimetylphenyl)-3-[3-(1-
& =/ rriit%fl-2—oxoc(11uinollin-6l- SMD- L0 871
107 N yl)-2-oxoimidazol-1-yl]- , +
A 6.7-dihydro-4H- TFA05-3 (IM+H])
N/ @) pyrazolo[4,3-c]pyridin-5-
FL / cacbonyl]indol-1-yl]-2-
N\/’Z” metylxyclopropyl]-4H-
N 1,2,4-oxadiazol-5-on
3-[(1S,2S)-1-[2-[2-(2-flo-
F@ N 3-metylphenyl)-3-[3-[1-
w8 /é)“\/\c{ (2-metoxyetyl)indazol-5-
® N)LN yl]-2-oxoimidazol-1-yl]-
\—/ 6,7-dih1ydr0—4H- ; SMD 3 290
108 N pyrazolo[4,3-c]pyridin-5- za |1 +
0P NF o— cacbonyl]-5-(2-metoxy- TFA05-3 (IMFH]")
N N 3-metylpyridin-4-
A \ yl)indol-1-y1]-2-
N/J':H metylxyclopropyl]-4H-
0o 1,2,4-oxadiazol-5-on
3-[(1S,2S)-1-[2-[2-(4-1lo-
A N 3,5-dimetylphenyl)-3-[3-
I /@:/)N (4-flo-1-metylindazol-5-
#NEJN yl)-2-oxoimidazol-1-y1]-
109 " ’ 6,7-dihydro-4H- SMD- 134 | 841
pyrazolo[4,3-c]pyridin-5- | TFAO5-1 | ™ (IM+H]")
e cacbonyl]-5-(oxan-4-
o P yl)indol-1-yl]-2-
)>>\NH metylxyclopropyl]-4H-
ok 1,2,4-oxadiazol-5-on
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110

3-[(18,25)-1-[2-[2-(4-1lo-
3,5-dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl1]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-
metylpyrazol-3-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,30

820
(IM+HT")

111

3-[(18,25)-1-[5-(3-clo-2-
metylpyridin-4-yl)-2-[2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-metoxyetyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl|indol-1-yl1]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-3

1,24

908
(IM+H]")

112

3-[(18S,28)-1-[2-[2-(3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-
etylpyridin-4-yl)indol-1-
yl]-2-metylxyclopropyl]-
4H-1,2,4-oxadiazol-5-on

SMD-
FAO05-3

0,95

826
(IM+H]")

113

3-[(1S,2S)-1-[2-[2-(4-1lo-
3,5-dimetylphenyl)-3-[3-
(1-metylindazol-5-yl)-2-
oxoimidazol-1-yl1]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(5-
oxaspiro|3,5]nonan-8-
yl)indol-1-yl}-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,47

863
(IM+H]")

114

3-[(1S,25)-1-[2-[2-(3,5-
dimetylphenyl)-3-[3-
(oxan-4-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,07

795
(IM+H]")
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115

3-[(18S,2S)-1-[2-[2-(3,5-
dimetylphenyl)-6-metyl-
3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,17

854
(IM+H]")

116

3-[(1S,2S)-1-[2-[(4S)-2-
(4-tlo-3,5-
dimetylphenyl)-4-metyl-
3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,39

837
(IM+HT")

117

O

3-[(1S.2S)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-3-[3-[1-
(2-hydroxyetyl)indazol-
5-yl]-2-oxoimidazol-1-
yl]-4-metyl-6,7-dihydro-
4H-pyrazolo[4,3-
¢]pyridin-5-cacbonyl]-5-
(oxan-4-yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,27

867
(IM+H]")

118

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-[4-(oxan-4-
yl)phenyl]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFA05-1

1,49

867
([M+H]")

119

3-[(18S,2S)-1-[2-[(4S)-3-
[3-[1-[(3S)-1-
axetylpyrolidin-3-
yl]indazol-5-yl]-2-
oxoimidazol-1-yl]-2-(4-
flo-3,5-dimetylphenyl)-4-
metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,29

934
(IM+H]")
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120

3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-[1-[2-[4-(oxetan-3-
yl)piperazin-1-
yl]etyl]indazol-5-y1]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFAO05-1

1,08

992
(IM+HT")

121

O

3-[(1S,25)-1-[2-[(4S)-2-
(4-tlo-3,5-
dimetylphenyl)-4-metyl-
3-[3-[3-metyl-4-[6-(4-
metylpiperazin-1-
yl)pyrimidin-4-
yl]phenyl]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on

SMD-
TFAO05-1

0,96

973
(IM+H]")

122

3-[(1S,2S5)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[2-0x0-3-[1-(2,2,2-
trifloetyl)indazol-5-
yl]imidazol-1-y1]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-1

1,45

905
(IM+H]")

123

3-[(1S,25)-1-[2-[(4S)-2-
(4-t10-3,5-
dimetylphenyl)-4-metyl-
3-[3-(3-

metylimidazo[1,5-
a]pyridin-7-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl}-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

1,07

837
(IM+HT")
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3-[(1S,25)-1-[2-[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-

'7“; N)LN SN A metylimidazo[ 1,5-
4 T Dl 11)_21_] 6.7- |SMD- |7 |87
12 N oxoimidazol-1-yl]-6,7- , +
A dihydro-4H- TFA05-1 (IM+H]")
N o pyrazolo[4,3-c]pyridin-5-
A\ cacbonyl]-5-(oxan-4-
N7 N yl)indol-1-yl]-2-
O’L\o metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on
f 3-[(18,2S)-1-[2-[(4S)-3-
b- N [31)-(1,4-dime‘gflin(llazoll-]5-
0 \ yl)-2-oxoimidazol-1-yl]-
i N)LN@Q“ 2-(4-flo-3,5-
ﬁj{L =/ dimetylphenyl)-4-metyl- SMD- 851
125 N7 6,7'd1hydr0‘4H' TFAOS'I 1,37 ([M+H]+)
PN pyrazolo[4,3-c]pyridin-5-
N o cacbonyl]-5-(oxan-4-
h yl)indol-1-y1]-2-
N7 NH metylxyclopropyl]-4H-
\04\0 1,2,4-oxadiazol-5-on
3-[(1S,2S)-1-[2-[(4S)-3-
f [3-[1-[2-
%j, \ (dimetylamino)etyl]indaz
| N~ ol-5-yl]-2-oxoimidazol-
P! )/ 1-y1]-2-(4-flo-3,5-
ﬁf Y Q’L dimetylphenyl)-4-metyl- | gy . 922
126 N O ~ 6,7-dihydro-4H- TEA05-1 1,15 ([M+HT)
P pyrazolo[4,3-c]pyridin-5- )
N o cacbonyl]-5-[(45)-2,2-
A ] dimetyloxan-4-ylJindol-
N7 TNH 1-yl]-2-
°No metylxyclopropyl]-4H-
1,2.4-oxadiazol-5-on
F 3-[(1S.,2S)-1-[2-[(4S)-3-
[3-(1,4-dimetylindazol-5-
N yl)-2-oxoimidazol-1-yl]-
NN SL N 2-(4-flo-3,5-
&NL’JN dimetylphenyl)-4-metyl-
127 " 6,7-dihydro-4H- SMD- 1.44 879
pyrazolo[4,3-c]pyridin-5- | TFA05-1 | ™ (IM+H]")

cacbonyl]-5-[(45)-2,2-
dimetyloxan-4-yl]indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on
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3-[(18,25)-1-[5-(2,2-
dimetylmorpholin-4-yl)-
2-[(4S)-2-(4-flo-3,5-
dimetylphenyl)-3-[3-(4-

P
\—/ flo-1-metylindazol-5-yl)- SMD 384
128 N 2-oxoimidazol-1-yl]-4- S 1,30 +
N metyl-6,7-dihydro-4H- | 1EA03-1 (IM+H])
N v o pyrazolo[4,3-c]pyridin-5-
)>>"\ — cacbonyl]indol-1-yl]-2-
N\/’ZH metylxyclopropyl|-4H-
0y 1,2.4-oxadiazol-5-on
F 3-[(18,2S)-1-[6-flo-2-
| imeyiphenyD-dmety!
0 N imetylphenyl)-4-metyl-
N Q! 3-[3-(1-metylindazol-5-
\=/ yl)-%-%xc()iimidazol—l-yl]— SMD- |38 855
129 | w7 6,7-dihydro-4H- , N
e pyrazolo[4,3-c]pyridin-5- TFA05-1 (IMFH])
N 0 cacbonyl]-5-(oxan-4-
PX yl)indol-1-y1]-2-
NN F metylxyclopropyl]-4H-
09 1,2,4-oxadiazol-5-on
F 3-[(18,2S)-1-[3-flo-2-
as imaryfphenyD)-d-mety]
0 N imetylphenyl)-4-metyl-
P N)LN/Q;N 3-[3-(1-metylindazol-5-
\=/ yl)-%-%xcc)limiilazol-l-yl]- SMD- 40 355
130 N~ F 6,7-dihydro-4H- 1, +
0N pyrazolo[4,3-c]pyridin-5- TFA05-1 (IMFH])
N4 0 cacbonyl]-5-(oxan-4-
Pt yl)indol-1-yl]-2-
N”ZH metylxyclopropyl]-4H-
00 1,2,4-oxadiazol-5-on
F 3-[(18,2S)-1-[4-flo-2-
A% e
0 N imetylphenyl)-4-metyl-
,‘f N)LN/QQN 3-[3-(1-metylindazol-5-
ﬁf O yI)-2-oxoimidazol-1-yll- | gy 055
131 N~ 6,7'dlhydr0'4H‘ TFAO_S'I 1,38 ([M+H]+)
o~ S pyrazolo[4,3-c]pyridin-5-
N4 0 cacbonyl]-5-(oxan-4-
Pt yl)indol-1-y1]-2-
N”'EH metylxyclopropyl]-4H-
0™ 1,2.4-oxadiazol-5-on
F \
P 3-[1-[2-][2-(4-flo-3,5-
§ dimetylphenyl)-3-[3-[1-
NN j\ /@ (2-metoxyetyl)indazol-5-
et 2 yl]-2-oxoimidazol-1-yl]-
132 = 6,7-dihydro-4H- SMD- 128 853
] pyrazolo[4,3-c]pyridin-5- | TFA05-2 | (IM+H]")
Y cacbonyl]-5-(oxan-4-
N o yl)indol-1-
b;NH yl]xyclopropyl]-4H-

1,2,4-oxadiazol-5-on
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-
%;& a-[l-[2-[%-(4-ﬂo-3[,35-(
imetylphenyl)-3-[3-(1-
e @/ metylindazol-5-yl)-2-
&N N A oxoimidazol-1-y1]-6,7-
dihydro-4H- SMD-
1 pyrazolo[4,3-c]pyridin-5- | TFA05-2
07N cacbonyl]-5-(oxan-4-
yl)indol-1-
yl]xyclopropyl]-4H-
Nk 1,2,4-oxadiazol-5-on

809

133 (IM+H])

1,26

5/?
z
4
ey

(o)

é» ) 3—[[2—[2-(4-ﬂ0-3,5-

0 N imetylphenyl)-3-[3-(1-

P )LJ@Q metylindazol-5-yl)-2-

=/ oxoiénidazol-l-yl]-6,7- SMD- o | 783

134 N dihydro-4H- 1,1 +
pyrazolo[4,3-c]pyridin-5- TFA05-2 ([M+H])

N_Y/ o cacbonyl]-5-(oxan-4-

yl)indol-1-yl|metyl]-4H-

N7 TN 1,2,4-oxadiazol-5-on

o

d 3-[(18,28)-1-[2-[2-(4-flo-
%37 , ?,S—dimftylphe?yl)a).[?,_
N N 1-metylindazol-5-yl)-2-
’7_/ N)LN/@N oxoimidazol-1-y1]-6,7-
(NE(L\:J gggggl)(-)‘[lgé—c]pyridind- %}?0' s | 1,30 ?[51\§I+H]*)
cacbonyl]-5-(oxan-4-
o yl)indol-1-yl]-2-

/OA (metoxymetyl)xycloprop
L yl]-4H-1,2,4-oxadiazol-

0™ 5-on

135

F 3-[(1S,2R)-1-[2-[2-(4-

@ %o-(3,5-dirriet§(filpheinyl)-§-

/ -(1-metylindazol-5-yl)-

N 3 N | 2-oxoimidazol-1-y1]-6,7-
(%NL,JN dihydro-4H-

N pyrazolo[4,3-c]pyridin-5- | SMD- 1.04 908
O c?)c.bgnifl]-Sﬁozxan-é’r- TFA05-1 | > (IM+H]")
N o yl)indol-1-yl]-2-

O\:NAH (morpholin-4-

5 N’O Ao ylmetyl)xyclopropyl]-

3 4H-1,2,4-oxadiazol-5-on;
axit formic

136
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3-[(2S,3R)-1-[2-[2-(4-

flo-3,5-dimetylphenyl)-3-
[3-(1-metylindazol-5-yl)-
2-oxoimidazol-1-yl]-6,7-

137 dihydro-4H- o SMD- 139 | 837 .
pyrazolo[4,3-c]pyridin-5- | TFA05-2 | = ([M-+H]")
a0 cacbonyl]-5-(oxan-4-
A o yl)indol-1-y1]-2,3-
) - dimetylxyclopropyl]-4H-
"ok 1,2,4-oxadiazol-5-on
]
%—[(1R,%1S)-1-[12-k[1[2-(‘1‘)- ;
/ 0-3,5-dimetylphenyl)-3-
3 [3-(1-metylindazol-5-yl)-
| N ——
&NEJ 2-oxoimidazol-1-y1]-6,7-
138 N dihydro-4H- SMD- 128 859
4 pyrazolo[4,3-c]pyridin-5- | TFA05-1 ’ ([IM+H]")
o @_C yl]sulfonyl]-5-(oxan-4-
/ P yl)indol-1-yl1]-2-
S metylxyclopropyl]-4H-
0 1,2,4-oxadiazol-5-on
F
@ 3-[(1R)-1-[2-[2-(4-flo-
WN O , %,S-dimi:tycllphe{l%l)—%)-[é’)-
- N 1-metylindazol-5-yl)-2-
e N\iN&N oxoimidazol-1-y116,7- | gy 197
PV, pyrazolo[4,3-c]pyridin-5-
. cacbonyl]-5-(oxan-4-
iH yD)indol-1-yl]etyl]-4H-
N l 1,2,4-oxadiazol-5-on
00
G A, 1)-3-[3<(
/ imetylphenyl)-3-[3-(1-
N @;NN metylindazol-5-y1)-2-
(%NEJN 7 oxoimidazol-1-yl]-6,7-
140 N dihydro-4H- SMD- 0.90 816
o= pyrazolo[4,3-c]pyridin-5- | FA05-3 ’ (IM+H]")
N/ =\ cacbonyl]-5-(2-etyl-3-
\_/ metylpyridin-4-yl)indol-
;é 1-yl]-2,2-
0 dimetylbutanoic axit
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3-[2-[2-(3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]propanoic axit

SMD-
TFAO05-3

774
(IM+H]")

2-[2-[2-(4-f10-3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(oxan-4-
yl)indol-1-yl]axetic axit

SMD-
TFA05-2

743
(IM+H]")

(1S,25)-1-[2-[2-(3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropan-1-
carboxylic axit

SMD-
TFA05-3

800
(IM+H]")

F

1-[2-(4-flo-3,5-
dimetylphenyl)-5-[5-
(oxan-4-yl)-1-(1H-1,2,4-
triazol-5-ylmetyl)indol-2-
cacbonyl]-6,7-dihydro-
4H-pyrazolo[4,3-
¢]pyridin-3-yl]-3-(1-
metylindazol-5-
yl)imidazol-2-on

SMD-
TFAO05-1

766
(IM+H]")
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1-[2-(4-flo-3,5-
dimetylphenyl)-5-[1-
[(1S,2S)-2-metyl-1-(5-
sulfanyliden-4H-1,2,4-
oxadiazol-3-

SMD- 839
145 yl)xyclopropyl]-5-(oxan- 1,45 +
A 4-yljindol-2-cacbonyl]- | 1FA03-2 (IMFH])
N o 6,7-dihydro-4H-
A\ pyrazolo[4,3-c]pyridin-3-
N7 M yl]-3-(1-metylindazol-5-
O/L\s yl)imidazol-2-on
3-[(18,28)-1-[2-[2-(4-flo-
3,5-dimetylphenyl)-3-[3-
NN = SN (1-metylindazol-5-yl)-2-
&N N@N\ oxoimidazol-1-yl]-6,7-
146 T dihydro-4H- SMD- Lag | 839
! pyrazolo[4,3-c]pyridin-5- | TFA05-2 | (IM+H]")
e cacbonyl]-5-(oxan-4-
A\N 0 yl)indol-1-y1]-2-
) " metylxyclopropyl]-4H-
Nk 1,2,4-thiadiazol-5-on
0]
.
1-[2-(4-flo-3,5-
dimetylphenyl)-5-[1-
s <y [(1S.,2S)-2-metyl-1-(1H-
[ ) N/—\N@N\ tetrazol-5-
147 l( yl)xyclopropyl]-5-(oxan- | SMD- 1.26 807
N 4-yljindol-2-cacbonyl]- | TFA05-2 | ** ([M+H]")
0N 6,7-dihydro-4H-
N 0 pyrazolo[4,3-c]pyridin-3-
A\ yi]-3-(1-metylindazol-5-
N yl)imidazol-2-on
N=!
g (18,38)-1-[12-&2-(4i-ﬂ0—[3
J 3,5-dimetylphenyl)-3-[3-
e 3 (i-metylindazol-5-y1)-2-
&\j oxoimidazol-1-y1]-6,7-
g | S dihydro-4H- SMD- 131 | 860
pyrazolo[4,3-c|pyridin-5- | TFA05-1 | ™ (IM+H]")
) cacbonyl]-5-(oxan-4-

a
(]
(o]

yl)indol-1-yl]-2-metyl-N-
metylsulfonylxyclopropa
n-1-carboxamit
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149

3-[(1S,25)-1-[2-[[(4S)-2-
(4-flo-3,5-
dimetylphenyl)-4-metyl-
3-[3-(1-metylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
yl]metyl]-5-(oxan-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-2

1,17

823
(IM+HT")

150

2-[2-[3-[3-
(xyclohexylmetyl)-2-
oxoimidazolidin-1-yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2,3-
dimetylpyridin-4-
yl)indol-1-yl1]-2-
metylpropanoic axit

SMD-
TFA05-3

1,13

714
(IM+HT")

151

3-[2-[2-[3-[3-
(xyclohexylmetyl)-2-
oxoimidazolidin-1-yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2,3-
dimetylpyridin-4-
yl)indol-1-yl]propan-2-
yl]-4H-1,2,4-oxadiazol-
5-on

SMD-
TFA05-3

1,10

755
(IM+HT")

152

3-[(1S,28)-1-[2-[3-[3-
(2,2-dimetylpropyl)-2-
oxoimidazolidin-1-yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-y1]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,11

754
(IM+H]")

153

3-[(18,2S)-1-[5-(2-etyl-
3-metylpyridin-4-yl)-2-
[2-(4-flo-3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazolidin-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,15

860
(IM+H]")
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154

3-[(1S,2S)-1-[2-[2-(3.5-
dimetylphenyl)-3-[3-(4-
imidazol-1-ylphenyl)-2-
oxoimidazolidin-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFAO05-1

0,86

854
(IM+H]")

155

3-[(1S,25)-1-[2-[2-(3,5-
dimetylphenyl)-3-[3-(1-
metylindazol-5-yl)-2-
oxoimidazolidin-1-yl]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2.,4-oxadiazol-5-on

SMD-
TFAO05-3

1,14

842
(IM+H]")

156

3-[(18,25)-1-[2-[2-(3,5-
dimetylphenyl)-3-(5-
imidazol-1-yl-3-oxo-1H-
isoindol-2-yl)-6,7-
dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]-5-(2-etyl-3-
metylpyridin-4-yl)indol-
1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
FAO05-3

0,79

825
(IM+H]")

157

3-[(1S,2S)-1-[2-[2-(3,5-
dimetylphenyl)-3-[N,3-
dimetyl-4-(3-propan-2-
yl-1,2,4-triazol-4-
yl)anilino]-6,7-dihydro-
4H-pyrazolo[4,3-
c]pyridin-5-cacbonyl]-5-
(2-etyl-3-metylpyridin-4-
yl)indol-1-yl]-2-
metylxyclopropyl]-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,10

856
(IM+H]")

158

3-[(1S,2S)-1-[5-(2-etyl-
3-metylpyridin-4-yl)-2-
[2-(4-flo-3,5-
dimetylphenyl)-3-[N-
metyl-4-(2-propan-2-
ylimidazol-1-yl)anilino]-
6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-
cacbonyl]indol-1-yl]-2-
metylxyclopropyl|-4H-
1,2,4-oxadiazol-5-on

SMD-
TFA05-3

1,05

859
(IM+HT")
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F 3-[(1S,2S)-1-[5-(2-etyl-
@ ~« 3-metylpyridin-d-yl)-2-
N =N [2-(4-flo-3,5-
Py NN dimetylphenyl)-3-[4-(3-
(YL H pro%an-%-ylj 1,2,4-triazol- SMD- 0 46
159 N 4-yl)anilino]-6,7- 91 +
A dihydro-4H- FAO05-3 (IM+H]")
N Y pyrazolo[4,3-c]pyridin-5-
A W cacbonyl]indol-1-yl]-2-
N7 NH metylxyclopropyl]-4H-
0~g 1,2,4-oxadiazol-5-on

<Vidu 160> Diéu ché tinh thé mudi mononatri hydrat cia Hop chat 1

Bé sung axetonitril (3,02 mL) vao 3-[(1S,25)-1-[5-[(4S)-2,2-dimetyloxan-4-
y1]-2-[(48)-2-(4-flo-3,5-dimetylphenyl)-3-[3-(4-flo-1-metylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-
1-yl]-2-metylxyclopropyl]-4H-1,2,4-oxadiazol-5-on (Hop chat 1, 1005,5 mg) thu
duoc trong Vi du tir 1 dé hoa tan Hop chit ¢ nhiét do trong phong. Dung dich nude
natri hydroxit SM (0,495 mL) va tinh thé mAm ctia mudi natri hydrat cia Hop chét 1
duoc bd sung vao dung dich nay, va hon hop nay dugc khudy ¢ nhiét do trong phong
trong 2 h. Tert-Butylmetyl ete (3,02 mL) cling duoc bd sung, va hdn hop nay duoc
khudy & nhiét do trong phong trong 1 h, va tiép theo, bo sung tert-butylmetyl ete (9,05
mL) va hon hop nay duoc khudy & nhiét d trong phong trong 2 h dé thu duge cac
tinh thé mudi natri hydrat ca hop chét néu & d& muc nay (1007,0 mg) dudi dang cac
tinh thé dang bot (MAu 160a). Luu y ring tinh thé mam thu dugc bang phuong phap -
sau.

DMSO (0,244 mL) va dung dich nuéc natri hydroxit 2M (0,032 mL) dugc bd
sung vao Hop chét 1 (26,9 mg). Dung dich nay (0,030 mL) duoc dugc lam dong khod
nhanh & -20°C trong 2 ngay. B6 sung axetonitril (0,015 mL) vao san pham da lam
dong kho nhanh thu duge, va hdn hop nay duge khudy bang cach lac & nhiét do trong
phong trong 2 ngay, va tiép theo, bd sung tert-butylmetyl ete (0,015 mL), va hdn hop
nay duoc khudy bang cach lic ¢ nhiét do trong phong trong 12 ngay dé thu duoc cac
tinh thé mudi natri hydrat ciia Hop chit 1 dudi dang c4c tinh thé dang bot (Mau 160b).

<Vi dy 161> Diéu ché tinh thé ctia Hop chét vi du 66

3-[(18,28)-1-[5-[(4S)-2,2-Dimetyloxan-4-yl]-2-[(45)-2-(4-flo-3,5-
dimetylphenyl)-4-metyl-3-[3-(1-metylindazol-5-yl)-2-oxoimidazol-1-yl]-6,7-dihydro-
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4H-pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on (Hop chét vi du 66, 400,3 mg) dugc tao huyén phu trong etanol (8,00
mL), ma vao dé tinh thé mam cia Hop chét vi du 66 dwoc bd sung vao, va hon hop
nay dugc khudy & 70°C trong 5 phiit. Sau khi huyén phu nay duoc khudy ¢ 50°C trong
1 h, n6 dugc khudy & nhiét do trong phong trong 17 h dé thu dugc céc tinh thé (381,1
mg) cua Hop chét vi du 66 duéi dang céc tinh thé dang bot (Mau 161a). Luu y rang
tinh thé mam thu dwoc bang phuong phép sau.

Hop chét vi du 66 (31,8 mg) dugce tao huyén phu trong etanol (0,636 mL), va
khudy ¢ 80°C. Sau khi huyén phu dugc khudy & 40°C trong 1 h, n6 dugc khudy &
nhiét d9 trong phong trong 22 h dé thu dugc cac tinh thé (24,2 mg) cta Hop chét vi du
66 dudi dang cac tinh thé dang bot (Mau 161b).

<Vidu 162> Diéu ché tinh thé mubi hemicanxi hydrat cua Hop chét vi du
67

Etanol (5,60 mL) va dung dich nudc natri hydroxit 2M (0,75 mL) dugc b6 sung
vao 3-[(18,28)-1-[5-[(4S)-2,2-dimetyloxan-4-y1]-2-[(4S)-2-(4-flo-3,5-dimetylphenyl)-
3-[3-(4-flo-1-metylindazol-5-y1)-2-oxoimidazol-1-yl]-4-metyl-6,7-dihydro-4H-
pyrazolo[4,3-c]pyridin-5-cacbonyl]indol-1-yl]-2-metylxyclopropyl]-4H-1,2,4-
oxadiazol-5-on (Hop chét vi du 67, 1120 mg) va Hop chét nay dugc hoa tan ¢ nhiét
dd trong phong. 1,26 M dung dich nudc canxi axetat (0,68 mL), tinh thé mam cua
mudi canxi hydrat ctia Hop chat vi du 67 va nude (0,68 mL) dugc bd sung vao dung
dich nay, va hon hgp nay duoc khudy & nhiét do trong phong trong 3 h. Ngoai ra, bd
sung nude (1,2 mL) va hdn hop nay dugce khudy & nhiét d trong phong trong 1 h, va
tiép theo, bd sung nuée (2,3 mL) va hdn hop nay dugc khudy & nhiét do trong phong
trong 1 h dé thu dwgc céc tinh thé mubi canxi hydrat (973,0 mg) cua Hop chét vi du
67 dudi dang cac tinh thé dang bot (Mau 162a). Luu y rang tinh thé mam thu dugc
bang phwong phép sau.

Hop chit vi du 67 (69,0 mg) dugc hoa tan trong DMSO (0,229 mL), va bd
sung canxi metoxyetoxit 1,06M (0,147 mL). Dung dich nay (0,015 mL) dugc dugc
lam déng kho nhanh & -20°C trong 2 ngay. B6 sung hon hgp nudc-axetonitril (3:1,
0,015 mL) vao san phim di lam dong kho nhanh thu dugc, va hén hop nay duogc
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khudy bang cach lic & nhiét do trong phong trong 7 ngay dé thu duoc céc tinh thé
mubi canxi hydrat ctia Hop chét vi du 67 dudi dang céc tinh thé dang bot (Mau 162b).
<Vidy 163>  Phd nhiéu xa tia X trén mau bot
Céc tinh thé mudi natri hydrat (MAu 160a va 160b) cta Hop chat 1 thu dugc
trong Vi du 160, cac tinh thé (MAu 161a va 161b) ciia Hop chat vi du 66 thu dugc
trong Vi du 161, céc tinh thé mudi canxi hydrat (Mau 162a va 162b) cia Hop chét vi
du 67 thu duoc trong Vi du 162 dugce cho chay phé nhiéu xa tia X trén mau bot béng
phuong phép do sau. K&t qua dugc thé hién trén cac hinh tir Fig. 1 dén Fig. 6.
Thiét bi do: D8 Discover v6i nhidu xa ké GADDS CS (Bruker AXS)
Anot: Cu
Dién thé: 40 kV
Dong dién: 40 mA
Khoang quét: 5-25,3°
Do dai budce: 0,02°
<Vidu 164>  Phéan tich nhiét trong/nhiét vi sai
MB3i tinh thé mudi natri hydrat cia Hop chét 1 (MAu 160a) va tinh thé mudi
canxi hydrat cua Hop chit vi du 67 (Mau 162a) dugc cho qua phan tich nhiét
trong/nhiét vi sai bang phuong phép do sau. Két qua duge thé hién trén Fig. 7 va Fig.
8. Luu y ring Mu 160a dugc loai nuée & khoang 110°C va khong thé hién diém chay
13 rang. Twong tw, Mau 162a dugc loai nude & khoang 240°C va khong thé hién diém
chay r0 rang.
Thiét bi do: EXSTAR TG/DTA6200R (Seiko Instruments Inc. (Tén cong ty
hién tai: Hitachi High-Tech Science Corporation))
Khoang do: 30-350°C
Tbc d6 gia nhiét: 10°C/phut
Khi quyén: Nito
<Vidu 165> Xac dinh ham luong nuéc Karl Fischer
Ty 16 ham lugng nudce trong tinh thé mubi natri hydrat ctia Hop chat 1 (Mau
160a) va tinh thé mubi canxi hydrat (Mau 162a) ctiia Hop chét vi du 67 dugc do dugc

béng cach st dung thiét bi 4m ké Karl Fischer so mau (Metrohm, 756 KF Coulometer).
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Két qua la 7,4% voi Mau 160a va 6,2% véi Mau 162a.

Tir Két qua cta Vi du 164 va Vi du 165, da khing dinh dugc ring nuéc cé
mat trong tinh thé mubi natri hydrat ctia Hop chét 1 va tinh thé mubi canxi hydrat ctia
Hop chét vi du 67 chi yéu 1a nuéc & dang tinh thé.

<Vi du thtt nghiém 1> Do mirc d6 hoat hoa tin hi¢u cAMP in vitro cta Hop
chét trén GLP1R & ngudi

<Peptit>

GLP-1 & ngudi (7-37) duge 13y tir PEPTIDE INSTITUTE, INC., va duoc hoa
tan trong dung dich nuwéc mubi dém phosphat dén ndng do 200 pM, tiép theo, bao
quéan trong tu lanh ¢ -80°C.

<Dong té bao>

Dong té bao biéu hién 6n dinh GLPIR & nguoi (hGLP1R-HEK293) dugc dugc
str dung trong thtr nghiém. Céc té bao dugc dugc nudi cdy trong méi trudng Eagle
bién tinh Dulbecco (DMEM) chira 10% huyét thanh bao thai bé (Sigma-Aldrich), 100
don vi/mL penicillin G va 100 pg/mL streptomycin sulfat (Gibco), va 500 pg/mL
Geneticin (Gibco), trong méi trudong dm uét chira 5% CO, & 37°C.

<Thtr nghiém cAMP>

hGLPIR-HEK293 duge cdy vao dia 96 156 voi mat do 2,0x10* t€ bao mdi 16 va
nudi ciy qua dém. Moi trudong nudi cdy cac té bao duoc thay dbi bang 50 pL Moi
truong A (DMEM, 20 mM HEPES, 0,05% BSA, 0,5 mM 3-isobutyl-1-metylxanthin)
vao ngay tiép theo, va cac té bao dugc u & 37°C trong 30 phut. Tiép theo, b6 sung 50
ul Mbi truong B (DMEM, 20 mM HEPES, 0,05% BSA, 0,5 mM 3-isobutyl-1-
metylxanthin) chita GLP-1 hodc hop chét, va cac té bao dugc i & 37°C trong 30 phut
nira. Tiép theo, bd sung 100 pL dung dich dém phan giai thir nghiém (Applied
Bioscience), va cac té bao dugc 0 & 37°C trong 30 phut. Néng dd cAMP duoc dinh
lwong bang cach st dung kit cAMP HiRange (Cisbio Bioassays).

<Tinh toan ECsp>

Béng cach thiét 14p ndng do cAMP khi GLP-1 & nguoi (7-37) dugc dua vao
hoat dong & néng do 1 nM dén 100%, néng d6 cAMP ctia mdi 16 duoc chuyén hoéa

thanh ty 1& phan g (%). Bang cach sir dung phép phan tich hdi quy 4 thong s6 XLf{it

-176-



36072

(ver 5.4.0.8), dudong cong dap ung liéu cia mdi Hop chit vi du dugc tao ra, va nong

d6 tac dung ban t6i da (50%) (ECso) dugc tinh. Két qua dugc thé hién trong Bang 3.

[Bang 3]

Bang 3.,EC50 ctia mdi Hop chit vi du ’ ,
Viduso |EC50 (nM) Vidusdo |ECS50(nM) Viduso |EC50 (M)
1 8,8 28 1.9 55 3,7
2 5.6 29 1.4 56 3.4
3 6,1 30 1,4 57 8,1
4 12 31 0,74 58 7,6
5 6,1 32 0,94 59 1,5
6 2.9 33 1.6 60 4.9
7 3,2 34 3,0 61 1,6
8 2,5 35 3,2 62 1,1
9 1,8 36 2,1 63 1,1
10 2,8 37 2,5 64 2,0
11 1,1 38 1,7 65 3,5
12 2,7 39 1,0 66 0,81
13 3,7 40 2,2 67 1,2
14 23 41 2.4 68 1,8
15 2,2 42 1,9 69 2,8
16 0,51 43 1,5 70 1,5
17 1,0 44 1,5 71 1,3
18 1,3 45 1,6 72 2,3
19 1,3 46 3.3 73 2,5
20 1,9 47 2,0 74 6,2
21 1,6 48 3,0 75 6,2
22 2,3 49 3,8 76 2.4
23 1,8 50 2.9 77 1,4
24 2,5 51 8,7 78 3,6
25 4.0 52 6,7 79 2.4
26 0,77 53 2.9 80 2.4
27 23 54 3.9
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<V1i du thir nghiém 2>: Téac dung thic day viéc tiét insulin va giam glucoza huyét

Dung dich chita Hop chit vi du 67 (thanh phan dung méi: PEG400 (10 % thé
tich): propylen glycol (10 % thé tich): 100 mM dung dich dém glyxin-NaOH, pH=9,0
(80 % thé tich)) duoc dung trong tinh mach cho khi duc trong didu kién gay mé, trong
40 phut lién tuc, va dat dugc néng do thudc 6n dinh trong huyét tuong 1a 0,94, 1,6
hoic 4,8 nmol/L. Tuong tu, dung dich chira exenatit (dung moi: Tween 0,05%/PBS(-
)), ma la thube dbi chirg, duoc dung theo cach twong tu, va dat dugc néng do thube
4n dinh trong huyét trong 1a 9,2 hogc 23,9 pmol/L. V6i nhém dbi chimg ding chét
dan thudc, s& dung dung moi cua Hop chét vi du 67. Tiép theo, dung dich glucoza
50% (luong glucoza dung so véi khi: 0,5 g/kg) duge dung trong tinh machva mau
mau dugc 14y 5 phit hoic 10 phut mot lan dé do ndng do insulin va glucoza trong
huyét twong. Dién tich du6i dudong cong dugce tinh tir khodng thoi gian cua mdi thdng
s& sau khi ding thuéc dé danh gia tic dung thic day tiét insulin va tac dung giam
glucoza huyét.

Trong nhém duge dung Hop chéit vi du 67, do tang dién tich dudi dudng cong
cua ihsulin (Fig. 9) va do giam dién tich dudi duong cong cua glucoza trong huyét
tuong (Fig. 10) theo kiéu phu thudc lidu, quan sat duoc ¢ néng d6 6n dinh trong huyét
trong nam trong khoang tr 0,94 dén 4,8 nmol/L. P9 ting tuong tu vé dién tich duéi
dudng cong cua insulin (Fig. 9) va do giam dién tich dudi duong cong cua glucoza
trong huyét twong (Fig. 10) cling quan sat dugc véi nhém dugc dung exenatit (thude
ddi chimg) & ndng d6 on dinh trong huyét twong ndm trong khoéng tir 9,2 dén 23,9
pmol/L bang cach dung lién tuc trong tinh mach.

Luu vy rang 9,2 pmol/L. (38,5 pg/mL) exenatit 1a gan v6i gi6i han dudi cua
khoang nong do diéu tri (50-350 pg/mL) exenatit & ngudi bénh dai thao duong (Drug
interview form, Byetta hypodermic injection 5 pg Pen 300, Byetta hypodermic
injection 10 pg Pen 300, September 2016 (revised ver. 9)). Két qua nay chi ra rang
Hop chit vi du 67 c6 tac dung thuc day tiét insulin va tic dung gidm glucoza huyét
turogn duong voi exenatit, & ndng do huyét tuong 1a 1,6 nmol/L hodc cao hon.

<V1i du thtt nghiém 3>: Tac dung gay chan dn

Hop chét vi du 67 duogc dung qua dudng miéng cho khi duc, trong 5 ngay lién
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tiép, va danh gia tdc dung cua nd d6i voi su hip thu thirc an trong 90 phut tir 3 h sau
khi dung hang ngay. Tuong tu, exenatit, ma 1a thubc ddi chimg, duoc dung dudi da
trong 5 ngay lién tiép, va danh gid tic dung cia né dbi v6i su hap thu thirc dn trong 90
phiit tir 30 phut sau khi ding. V6i nhom déi chimg ding chét dén thude, n6 duge ding
ca dung mdi dé ding qua dudng miéng cua Hop chit vi du 67 (DMSO (10 % thé
tich): Cremophor EL (10 % thé tich): PEG 400 (15 % thé tich): 100 mM dung dich
dém glyxin-NaOH, pH 10 (65 % thé tich), 1 mL/kg) va dung moi dé dimg exenatit
dudi da (0,05 % trong luong/thé tich Tween/PBS(-), 0,1 mL/kg). Vao cung thoi diem,
dung méi dé dung duéi da duge ding bd sung cho nhém duge dung Hop chét vi du 67
(nbng do cla thuéc duge dung, 0,05 hodc 0,1 mg/mL), va dung moi dé dung qua
duong miéng dugc dung bd sung cho nhém duge dung exenatit (nbéng do cta thube
duoc dung, 3 hodc 6 pg/mL).

Hop chét vi du 67 trc ché sy hép thy thic an theo kiéu phu thudc lieu (Fig.
11A). Mtic do tc ché gin nhu twong dwong véi thubc ddi chung exenatit (Fig. 11B).
Nong do thudc trong huyét twong (tri s6 trung binh + sai s6 chuén) ngay sau khi do do
hép thu thitc #n trong nhom la 8,0+1,0 nM (0,05 mg/kg nhom) va 16,3+2,3 nM (0,1
mg/kg nhom) v6i nhom duge dung Hop chat vi du 67 va 91+8,5 pM (0,3 pg/kg nhom)
va 199+13.1 pM (0,6 pg/kg nhom) voi nhom duge dung exenatit.

<Vi duy thtr nghiém 4> Duoc dong hoc cia cac hop chét

Sau khi dung qua duong miéng (dung qua 6ng thong bang cach s dung éng
thong da day) huyén phi tinh thé mudi canxi hydrat (Mau 162a) (liéu luong: 0,05,
0,15, 0,45 va 1,35 mg/kg) dugc diéu ché tir Hop chat vi du 67 thu dugc trong Vi du
162 cho khi duc (n=2 déi v6i mdi lidu lugng), lién tiép 14y méau tir tinh mach dé thu
duoc huyét twong. Nong do cia thude trong huyét twong duge xac dinh bing sic ky
pho khéi tandem chét long. Gioi han dudi cia viéc dinh lwong 1a 0,3 ng/mL. Profin
thoi gian ctia ndng do thudc trong huyét twong duge thé hién trén Fig. 12 va thoi gian
dé dat ndng do thude t6i da cta thudc trong huyét tuong (Tmax), ndng d6 toi da cua
thudc trong huyét tuong (Cmax) va dién tich duéi duong cong noéng do huyét tuong

thoi gian cta thude dén 24 h sau khi dung (AUCo.24n) dugc thé hién trong Bang 4.
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Trong toan bd cac lidu luong, ndng do cla thudc trong huyét twong dat dén
Cmax va0 thoi diém 2 h sau khi dung qua dudng miéng, va tiép theo, dd giam theo kiéu
profin thoi gian tuong ty. D9 tdng viéc tiép xuc véi thudc trong huyét tuong & cac lidu
lugng 0,05, 0,15, 0,45 va 1,35 mg/kg (ty 1¢ lidu luong: 1:3:9:27) gan nhu ty 1& v6i do
ting lidu luong (7 16 Comax: 1,0:4,3:6,7:31, 3 18 AUCo2an: 1,0:5,7:8.8:44). Diéu do cho
thiy hop chét theo sang ché duoc hép thu ty 1€ theo lidu luong trong rudt non va dugc
thanh thai.

[Bang 4]

Bang 4. Tmax, Cmax, vd& AUCo.24n sau khi dung hop chét theo sang ché qua duong miéng
cho khi duc

Liéu lugng | Tmax Cmax AUCo-24n
(mg/kg) | (tyl¢) (h) (ng/ml) | (ty1¢) |(mgh/ml)| (ty1¢)
0,05 1,0 2,0 4,78 1,0 23,7 1,0
0,15 3,0 2,0 20,7 4,3 135 5,7
0,45 9,0 2,0 32,0 6,7 208 8.8
1,35 27 2,0 148 31 1040 44
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thie (1):

trong do, X 1a -N= hodc —~CR?=; R? dugc chon tir nguyén tit hydro, nguyén tir
halogen, va Ci.¢ alkyl; |

Y duoc chon tir -C(=0)-, -CHR-, va -S(=0)2-; R 1a nguyén tir hydro hoac Ci
alkyl;

Q! 14 Ce.10 aryl hodc heteroaryl c6 5 dén 10 canh, trong d6 Ce.10 aryl va
heteroaryl c6 5 dén 10 canh dugc thé tily y bang mot dén nam phan tir thé doc lap
duoc chon tir nguyén tir halogen, Ci alkyl (trong d6 Ci alkyl tuy y dugc thé bang
mot hodc nhiéu nguyén tir halogen), va Ci.¢ alkoxy;

Q? 1a heteroxyclyl c6 3 dén 12 canh hodc heteroaryl c6 5 dén 10 canh, trong
do heteroxyclyl co6 3 dén 12 canh va heteroaryl c6 5 dén 10 canh duoc thé tuy y bing
mot dén ba phan tir thé doc 1ap duge chon tir nguyén tir halogen, Ci.6 alkyl (trong d6
Ci6 alkyl tuy y dugc thé bang mot hoac nhiéu nguyén ti halogen), Ci- alkoxy, va
'NR®R®, v hai nhom C.6 alkyl cing véi nguyén tir cachon ma chiing gén vao tao
thanh Cs.g vong cacbon; va R va R® doc 14p duoc chon tir nguyén tur hydro, Ci-6
alkyl, va (Ci.6 alkyl)cacbonyl;

mdi gbc R!, R? va R? doc 1ap dugce chon tir nguyén tit hydro va Ci.s alkyl
(trong d6, C1.6 alkyl tiy ¥ dwgc thé bang mot hogc nhiéu phan tir thé doc 1ap duoc
chon tir nguyén tir halogen, Ci.6 alkoxy, va hydroxy);

R4, R% va R® doc 1ap duge chon tir nguyén tir hydro, nguyén tir halogen, va Ci.
¢ alkyl;

R’ va R® cling v6i nguyén tir cacbon ma chung gan vao tao thanh nhan Cs.
xycloalkan, trong d6 Cs.g xycloalkyl dugc tao thanh nhu vay tuy y duoc thé béng mot
hodc nhidu Cie alkyl, trong d6 Cis alkyl tiy y dugc thé bang mot hogc nhiéu
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hydroxy;

nl 1a sb nguyén nam trong khoang tir 0 dén 3; n2 1a sb6 nguyén nam trong
khoéng tir 0 dén 5;

R® dugc chon tir nhém ¢6 cdng thire (I1a), (1Ib), (Ilc), (11d):

[ Ni=i= A MR Ki NR= » RIDE
N NP N N N N 1324

3

-CO2RY, va -C(=0)-NR%%R®"; va mbi gdc R%, R, R*, R%, va R’ doc lap dugc chon
tr nguyén tir hydro, Ci.6 alkyl (trong d6 Ci-6 alkyl tuy y dugc thé bang mot hodc nhiéu
phan tr thé doc lap duoc chon tir nguyén tir halogen va Cis alkoxy), va (Cis
alkyl)cacbonyl; R% 1a nguyén ti hydro, hodc Ci.¢ alkyl tuy y duge thé bang mot hoic
nhidu nguyén tir halogen; R*f 1a nguyén tit hydro hodc Cis alkyl; R* 1a nguyén tir
hydro, Ci-6 alkyl, (C1.6 alkyl)cacbonyl, xyano, hodc -S(=0)n3-R%;n3 12 sd nguyén nam
trong khoang tir 0 dén 2; va R” la Ci.6 alkyl;

7' dugc chon tir nhom c6 cong thire (Ia), (I1Ib), (Ilc), (I11d), va (Ille):

I
trong d6 R* duoc chon tir nguyén ti hydro, Ci. alkyl, va (Ci- alkyl)cacbonyl; R? va
R? doc 1ap nguyén tir hydro hodc Ci alkyl; n4 1a s6 nguyén nam trong khoang tir 1
dén 3; n5 va n6 doc 14p sb nguyén ndm trong khoang tir 0 dén 10 (* 1a vi tri gén két
v6i cAu tric pyrazolopyridin, va ** 1a vi tri gin két v6i Z2);

7? dugce chon tir i) Cs.is xycloalkyl tuy y dugc thé bang mot hoic nhiéu
NRZRZ, ii) Ce.10 aryl tiy ¥ duge thé bang mot dén ba phan tir thé doc 1ap duge chon
tr Nhom C, va iii) heteroaryl c6 5 dén 10 canh tiy y dugc thé bang mot dén ba phan
tir thé doc 1ap duoc chon tir Nhém D:

Nhom C:  a) nguyén tu halogen,

b) -NR22R?2; trong d6 R*? va R*? dc 14p dugc chon tir nguyén tir hydro, Ci-s
alkyl va (C1.¢ alkyl)cacbonyl, trong d6 Ci.6 alkyl tiry ¥ duge thé bang mot hodc nhiéu
C1-6 alkoxy,

¢) -S(=0)w7-R?!; trong d6 n7 1a s6 nguyén nam trong khoang tir 0 dén 2, R 1a
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Ci6 alkyl,

d) Ci6 alkyl;

e) Ci alkoxy; trong d6 Ci¢ alkoxy tuy y duoc thé b;‘?mg mdt hodc nhiéu
hydroxy,

f) heteroaryl ¢6 5 dén 10 canh; trong d6 heteroaryl c6 5 dén 10 canh tiy y duoc
thé bing mot hodc nhiéu phan tir thé doc 1ap duoc chon tir -NR*'R?!, trong d6 R*! va
R#! doc 1ap dugc chon tir nguyén tir hydro va Ci alkyl;

Nhom D:  a) oxo,

b) nguyén tu halogen,

¢) Ci alkyl; trong d6 Cis alkyl tuy y duoc thé bing mot hozc nhiéu phan tir
thé doc 1ap dugc chon tir nguyén tir halogen, hydroxy, Ci alkoxy, va heteroxyclyl ¢6
3 dén 12 canh, trong d6 heteroxyclyl c6 3 dén 12 canh tiy y duoc thé bang mot hoic
nhiéu Ci. alkyl, va

d) heteroxyclyl ¢6 3 dén 12 canh;
mudi cta né, hodc solvat ctia hop chat nay hodc mudi cua hop chét nay.
2. Hop chét theo diém 1, mubi ctia né, hodc solvat ctia hop chét nay hogc mudi cua
hop chit nay, trong d6 Q' 1a phenyl hodc pyridyl, va phenyl hodc pyridyl la duge thé
bing mdt dén bon phan tu thé doc 1ap duge chon tir nguyén tir halogen va Ci.s alkyl.
3. Hop chét theo diém 1 hoic 2, mubi cta nd, hodc solvat ctia hop chéat nay hoic
mudi ciia hop chét nay, trong d6 Y 1a -C(=0)-.
4. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, mudi cua né, hodc solvat
ctia hop chat nay hoic mubi cua hop chét nay, trong d6 R! 1a nguyén tir hydro.
5. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, mudi cua nd, hodc solvat
ctia hop chét nay hodc mubi ciia hop chét nay, trong d6 canl va n2 cung 1a 0.
6. Hop chat theo diém bét ky trong sb cac diém tur 1 dén 5, mudi ciia n6, hoic solvat

ctia hop chat nay hodc mudi cua hop chét nay, trong d6 R’ c6 cong thic (IIb):

AN
N7 ONRT

Oy
S,

7. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 6, mudi cia nd, hoic solvat
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ctia hop chit nay hodc mubi cua hop chit nay, trong d6 X 1a -N=, -CH=, hoac -CF=.
8. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 7, mudi cua no, hodc solvat

ctia hop chit nay hodc mubi cia hop chét nay, trong d6 Z! c6 cong thirc (IlTa):

trong d6 * 12 vi tri gin ket v6i cau tric pyrazolopyridin, va ** 1a vi tri gan két voi 72,
9. Hop chat theo diém 1, mudi ciia nd, hodc solvat ctia hop chét hoac muoi cua hop

chét c6 cong thirc:

10. Hop chét theo diém 9, mudi cua no, hodc solvat ctia hgp chét hoac mubi cla hop

chét co cong thirc:

11. Mudi hemicanxi hydrat ciia hgp chét theo diém 10.
12. Duoc phdm chira hop chit theo diém bét k¥ trong s cac diém tir 1 dén 11, mubi

clia n6, hoic solvat ciia hgp chat nay hodc mudi cua hgp chat nay lam hoat chat.
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Tri sO trung binh + sai sO chuan
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Fig. 11
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