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Sang ché dé cap dén dan xuat amit, chat ddng phan 1ap thé cta né hodc mudi duge dung

ctia n6 ¢ cong thirc dudi ddy; va duoc phadm chira hop chit nay. Cac dan xudt amit theo

sang ché, co tac dung lam chit chu vén thuy thé lién két voi protein G (GPR119) c6 thé

dugc dung dé diéu trj céc roi loan chuyén hoa, bao gém bénh dai thao duong (cu thé 1a

bénh dai thao duong typ II) va cac rdi loan lién quan.
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trong do, cac bién c6 y nghia nhu dugc néu trong phan mo ta.
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Linh vue ky thuit dwoc dé cip

Sang ché dé cép dén hop chat hitu dung trong diéu tri cac rdi loan chuyén hoéa, bao
gdm bénh déi thao dudng (typ I va II) va cac rdi loan lién quan, dugc phdm chira hop

chit nay dé sur dung trong diéu tri bénh.
Tinh trang ky thuit ciia sang ché

Bénh dai thdo duong 1a mot rdi loan nghiém trong ¢ anh hudng ngay cang nhiéu
nguoi trén thé gidi. Theo du doan cta Lién doan Bénh dai thdo dudong Qudc té, téng sd
lwong ngudi mic bénh dai thao duodng trén thé gisi s& 1a 380. 000. 000 (ba tram tdm muoi
tri¢u) cho dén nam 2025. Tdc d6 tAn cong cta bénh dai thao duong dang gia tang cung
v6i xu huéng phat trién bénh béo phi & nhiéu qubc gia. Anh huong nghiém trong cua
bénh dai thdo duong bao gdbm lam gia ting nguy co mic cac bénh ddt qui, bénh tim, suy
than, ma loa va cat cut chi. Cac rdi loan tim mach‘chié'm nhiéu hon 70% nguyén nhan
dan dau cia tat ca truong hop tir vong & ngudi mic bénh dai thao duong typ II(T2DM)
|B. Pourcet et al. Expert Opin. Emerging Drugs 2006, 11, 379-401].

Bénh dai thao dudng dic trung & viéc tiét insulin va/hoac rbi loan dap ung vdi tin
hi¢u insulin ¢ cdc mo6 ngoai vi. C6 hai loai bénh dai thao dudng, d6 la bénh dai thao
dudng phu thudc insulin va bénh ddi thao duong khong phu thudc insulin. Hiu hét cac
bénh nhan méc bénh dai thdo duong 1a méc bénh dai thao duong khong phu thudc
insulin, dugc goi la bénh dai thdo duong typ II hoac NIDDM. Do hu qua nghiém trong

cua bénh dai thao duong, viéc kieém soat bénh dai thao dudng 1a vo cling can thiét.

Viéc diéu tri NIDDM thuong bat du bang viéc giam can, dn kiéng va chuong
trinh tap luyén. Mic du cac yéu td nay la dic biét quan trong dé giai quyét nguy co gia
tang méc cac rdi loan tim mach lién quan dén bénh dai thao dudng, nhung chiing thuong
khong c6 hiéu qua dé kiém soét chinh bénh dai thao dudng. Co nhiéu thude hitu dung dé
di¢u trj bénh dai thdo duong, bao gf”)lﬂ insulin, metformin, sulfonylure, acarboza,
thiazolidindion, chét twong tw GLP-1 va chit e ché DPP IV. Tuy nhién, mot vai trong s6
céc thude didu tri nay gdy ra vin dé bao gdm nhidu hon mot bét loi trong sb tinh trang

giam duong huyét, tang can, cac van dé vé tiéu hoa va giam do dap tng véi thude diéu tri
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theo thoi gian.

Mac du nhiéu thude dé diéu trj bénh déi thao dudng théng qua cac co ché khac
nhau dugc phé chudn, nhidu thudc vin dang trong qua trinh kiém dinh 1am sang va van
¢6 nhu ciu phat trién hop chit méi dé didu tri bénh dai théo dudng. Gan day, két qua
nghién clru chi ra quan st ring chirc ning t& bao beta & bénh nhan dai thao dudng suy
giam theo thoi gian bét chp viée didu tri thanh cong hay that bai bang ché do an kiéng,
sulfonylure, metformin hogc insulin da dugc cong bd [R. R. Holman Metabolism 2006,

55, 82-S5].

GPR119 1a mot protein gdm 335 axit amin duge biéu hién trong té bao beta cla
dao tuy [Z. -L. Chu et al. , Endocrinol. 2007, J 48, 2601-2609] va duong da day-rudt [Z. -
L. Chu et. al. , Endocrinol. 2008, 149, -2047}; Protein nay thudc ho thu thé bat cap voi
protein G va mot sd Ung vién bao gdm oleoyletanolamit (OEA), N-oleoyldopamin va
olvanil duoc dé& xuét lam phéi tr noi tai [H. A. Overton et al. Brit. J. Pharmacol. 2008,

153, S76-81].

Céan ¢l vao nhiéu nghién ctu st dung dong té bao va dong vat GPR119 ¢o thé
thuc hién mot sd chace nang nhét dinh trong qua trinh tiét insulin phu thudc glucoza va
huéng dich dén thu thé GPR119 ¢6 thé c6 hiéu qua dé didu tri bénh déi thio duong. Su
hoat hoa thu thé GPR119 béi lisophosphatidilcholin thic déy qué trinh tiét phu thude
glucoza & dong té bao beta cua tuy & chudt va viéc tiét insulin co thé bi chan bdi siARN

dac hiéu GPR119 [T. Soga et al. Biochem. Biophys. Res. Commun. 2005,326].

Do d6, chit hoat hoa thu thé GPR119 1a cin thiét dé didu tri cac i loan, nhu bénh
dai thao duong.
Bén chat ky thuit ciia sang ché

Muc dich cua sang ché la dé xuat dan xuét amit méi, cac chét dong phan lap thé
cua no, mudi duge dung ctia né va phuong phap diu ché hop chét nay.

Muc dich khac cua sang ché la dé xuat dan xuat amit méi ¢6 kha nang kiém soat
hoat tinh GPR119 ¢6 tac dung phu thap, cac chit dong phén 1ap thé cta no, mudi dugc

dung cta né va phuong phap diéu ché hop chat nay.

bé dat dugc cac muc dich néu trén, sang ché dé xuat dan xuét amit méi o cong

thic 1 sau, cac chat dong phan lap thé cua né, hodc mudi dugc dung cua no:
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Cong thuce 1

R4

L ! {3

trong do
mdi nhom X, X3, X3, Xy, X5, Xg, X7 va Xy doc 1ap 1a C hodc N;
R, 1a -F hodc -alkyl duoc perflo héa c6 1 dén 3 nguyén ti cacbon:

mdi nhom R, va R;ddc lap duoc chon tir nhom bao gém halogen, -C,_salkyl va Cj.
sxycloalkyl, trong d6 moi nhom -Cy.salkyl va Cs¢xycloalkyl ¢ thé doc 1ap khong dugc

thé, hoac duoc thé béng halogen, -CN, -OC|_salkyl hodc -C_salkyl,

hodc R, va Rs, cing véi nguyén tir cacbon ma ching gin vao, c¢6 thé tao ra Cs.
sxycloalkyl (trong d6 Cjgexycloalkyl c6 thé khong dugc thé, hodc dugc thé bang

halogen, -OC,_salkyl hodc -C,_salkyl);
mdi nhom Ry va Rs doc 1ap 1a H, halogen hoac -C,_salkyl;
R4 va R; mdi nhém doc lap 1a H, halogen, -C,_salkyl hoic -CN;
Ry la H.-C,salkyl hodc -C,_salkylOCHj;
Ry 1a H, halogen hoac OH; va
m la 1 hoac 2.

Tot hon, sang ché dé xuat dan xuit amit méi co cong thirc 1 néu trén, cac chat dong

phan lap thé cta no, hoac mudi duoc dung cua né:
trong do
Ry 1a -F hodc -alkyl dugc perflo héa c6 1 dén 3 nguyén ti cacbon;
moi nhém R, va R; doc lap dugc chon tir nhom bao gdbm halogen va -C,_salkyl,

hodc R, va Rj, cling v6i nguyén tr cacbon ma ching gin vao, cé thé tao ra Cs.
sxycloalkyl (trong d6 Cigxycloalkyl c6 thé khong duoc thé, hodc duoc thé bing
halogen, -OC|_salkyl hodc -C,_salkyl);



23570

mdi nhém Ry va Rs doc lap 1a H;

mdi nhém Ry va R, doc 1ap 1a H, halogen hoac —CN;
Rs 1a H hodc -C_salkyl;

Ry 1a H hodac OH; va

mlal.

Tot hon nira, sang ché dé xuat dan xuat amit méi c6 cong thirc 1 néu trén, cac chit

dong phan 1ap thé cia nd, hodc mudi dugc dung cia no:

trong do
X, Xs5=Xg
= Ve
Xa|Xs X[ X |
Rs R7 la

w % @@

R, la -F hodc -alkyl dugc perflo héa c6 1 dén 3 nguyén tir cacbon;
mdi nhém R, va R; doc lap dugc chon tir nhoém bao g6m halogen va -C,_salkyl,

hodc R, va Rj, ciing v6i nguyén tir cacbon ma ching gian vao, ¢6 thé tao ra Cs.
oxycloalkyl (trong d6 Cjgexycloalkyl co thé khong duge thé, hodc duogc thé bang
halogen, -OC,_salkyl hoac -C,_salkyl);

moi nhom Ry va Rs doc lap 1a H;
Rg 1a H hodc -C_salkyl;

Ry la H hoac OH; va
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mlal.

Hop chét ¢6 cong thac 1 ¢co thé duoc st dung thuong la & dang mudi duge dung
ctia n6. Mudi duoc dung ctia n6 bao gébm mubi cong bazo va mudi cong axit dugc dung,
chéng han, mudi kim loai, nhu mudi kim loai kiém va kiém thd, mudi amoni, mudi cong
amin hitu co, mudi cong axit amin va mudi sulfonat. Mudi cdng axit bao gdbm mudi cong
axit vo co, nhu mudi hydro clorua, mudi axit sulfonic va mubi axit phosphoric; va mudi
cong axit hitu co, nhu alkyl sulfonat, aryl sulfonat, axetat, malat, fumarat, tartrat, xitrat va
lactat. Vi du vé& cac mubi kim loai bao gém mudi kim loai kiém, nhu mudi lithi, mudi
natri va mudi kali; mudi kim loai kiém thd, nhu mudi magie, mubi canxi, mubi nhom va
mudi kém. Vi du v& mudi amoni bao gém mudi amoni va mudi tetrametylamoni. Vi du
vé mudi cong amin hiru co bao gém mudi véi morpholin va piperidin. Vi du vé mudi
cOng axit amin bao gébm mubi véi glyxin, phenylalanin, axit glutamic va lysin. Vi du vé
mudi sulfonat bao g6m mesylat, tosylat va mudi ctia axit benzensulfonic.

Vi du cu thé vé cac hop chét co cong thirc 1 dugc uu tién theo sang ché bao gc“nn:

Hop chét 1148: (S)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxamit;

Hop chit 1191: (2S,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1192: (2S,45)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxamit;

Hop cht 1198: (28.48)-4-flo-1-(4"-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxamit:

Hop chét 1199: (2S,4R)-4-hydroxy-1-(4-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxamit;

Hop chét 1200: (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit;



23570

Hop chit 1204: (2S,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1205: (2S,4R)-1-(4°-(( 1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1206: (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chit 1207: (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yDmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chat 1208: (2S,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxamit;

Hop chat 1209: (28,4S)-4-flo-1-(4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-
carboxamit;

Hop chit 1210: (28,4S5)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit;

Hop chat 1211: (25,45)-1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit;

Hop chit 1220: (28,3S)-1-(2-flo-4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-3-
hydroxypyrolidin-2-carboxamit;

Hop chat 1229: (28.,3S)-1-(2’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3-flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;

Hop chat 1235: (28,3S)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-3-
hydroxypyrolidin-2-carboxamit;

Hop chat 1238: (S)-1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-3-
yl)-2-flobenzoyl)pyrolidin-2-carboxamit;
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Hop chat 1239: (S)-1-(3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
ylD)metoxy)biphenylcarbonyl)pyrolidin-2-carboxamit;

Hop chat 1240: (2S,4R)-1-(2°,3-diflo-4’-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
carboxamit;

Hop chat 1241: (2S,4R)-1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chit 1244: (28,3S)-1-(4’(( 1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3,3’-
diflobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;

Hop chét 1245: (28,3 S)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2’-
flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;

Hop chat 1249: (28,3S)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-3-
hydroxypyrolidin-2-carboxamit;

Hop chat 1253: (28,3S)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-3-
hydroxypyrolidin-2-carboxamit;

Hop chat 1255: (2S,4R)-1-(2-flo-4’-((1-((1-
triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxamit;

Hop chit 1256: (25,4R)-1-(3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1257: (25,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1258: (28.4R)-1-(2-flo-4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit;

Hop chat 1259: (S)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxamit;
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Hop chat 1261: (25,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chat 1262: 1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
ylhmetoxy)pyrazin-2-yl)benzoyl)-4-hydroxypiperidin-2-carboxamit;

Hop chat 1263: (S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyrazin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chit 1264 (S)-1-(2-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chit 1265: (2S,4R)-1-(2-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1266: (S)-1-(2-flo-4-(5-((1-(2,2,3.3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1267: (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1268: (28.,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxamit;

Hop chét 1269: (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1271: (25,4R)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1272: (2S.,4R)-1-(3’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3-flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chit 1276: (28,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1277: (2R,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1278: (25.4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

-O-
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Hop chét 1279: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chit 1280: (28,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxamit;

Hop chét 1281: (2S,4R)-4-hydroxy-1-(4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1286: (28,4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxamit;

Hop chat 1287: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylDmetoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chat 1288: (25,4R)-1-(3’-xyano-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chit 1290: (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit;

Hop chét 1291: (25,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1292: (2S.,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylmetoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1294: (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-

2-carboxamit;

Hop chat 1295: (28,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-

dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin

2-carboxamit;

Hop chit 1297: (S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
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Hop chét 1299: (S)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-
2-yl)-2-flobenzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1300: (S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1301: (S)-2-metyl-1-(4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1305: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chat 1306: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
ylD)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1307: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
ylmetoxy)pyridin-3-yl)-3-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1308: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chat 1309: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chat 1311: (2S,4R)-1-(3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
ylDmetoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1312: (S)-1-(3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1313: (S)-1-(3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yDmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1314: (S)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chat 1315: (S)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1316: (2S,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit;
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Hop chét 1317: (2S,4R)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxamit;

Hop chit 1318: (S)-1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1319: (S)-1-(2-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1320: (S)-2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxamit;

Hop chat 1321: (2R,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1322: (2S,4R)-4-hydroxy-1-(4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;

Hop chét 1323: (2S,4R)-1-(3-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxamit;

Hop chat 1325: (2S,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit;

Hop chat 1326: (2S,4R)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit;

Hop chét 1327: (2S.4R)-4-hydroxy-2-metyl- 1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxamit;

Hop chat 1328: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit; va
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Hop chit 1329: (2S.4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit.

Vi du cu thé khac vé cac hop chét co cdng thirc 1 dugc wu tién theo sang ché bao

Hop chét 1205: (25,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chét 1207: (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
ybhmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;

Hop chét 1279: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylh)metoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;

Hop chat 1280: (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxamit;

Hop chat 1290: (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit;

Hop chét 1291: (2S,4R)-1-(4-(5-((1-(2-ety1-2-vﬂobutyl)piperidin-4-
yDmetoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;

Hop chét 1323: (2S,4R)-1-(3-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxamit; va

Hop chat 1329: (2S,4R)-1-(3-flo-4-(5-((1-((1-
(tritffometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxamit.

Sang ché con dé cap dén duoc pham chira dan xuét amit c6 cong thirc 1, chat dong
phan lap thé cta né, hodc mudi duoc dung ctia né; va chét mang dugc dung cta no.

Tot hon 14, ché phém dugc dung dé didu tfi bénh lién quan dén chit chi van

GPRI119.
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Tot hon 13, bénh lién quan dén chét chi van GPR119 nay la bénh dai thdo dudng
va tét hon nita 13, bénh dai thao duong typ II.
Loi ich ctia sang ché

Sang ché c6 thé tao ra dan xut amit moi, chit dong phan lap thé cta né, hodc
mubi duoc dung cua né.

Ngoai ra, sang ché c6 thé tao ra dn xuét amit méi ¢6 kha ning kiém soét hoat tinh
cua GPR119 cé it tdic dung phu, chét déng phan lap thé caa né, hodc mubi duoc dung cia
no.

Hop chét theo sang ché thé hién do hoa tan trong nude rat tét va hoat tinh chdng
bénh dai thao duong tuyét voi so voi MBX-2982 cia hing Metabolex Inc.
(W0O2009014910) va GSK 1292263 ciia hang GSK Inc. (W02008070692), cac thudc nay
dang duoc thir nghiém 1&m sang & giai doan II 1am cac chét hoat hoa thu thé GPR119,
nhung ching c6 bét loi 14 do hoa tan trong nude thap.

Mo ta chi tiét sang ché

So db téng hop

So d6 phan tng 1

R4
/'I X4=X2
Boc—N\_ :>—\ + HO—<\ /)—( Cl, Br, 1)
FL OMs X4 X Ra
5
R r
1 ; Boc—N :>_\ X1:X2
R —> \ 0—\, /)—(Cl, Br,1)
4 - Rs .
ph X4=X5 X4-Xa
Boc—N :>—\ + Br—{\ ,)—(Cl,Br,1) Rg
N OH XX 5
Rs Re
2 4

V!
HN :>'_\ X1:X2
— o—(\4| )—(Cl,Br,1)
5

X 'X3
Re
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Hop chit (5) ¢6 thé duoc tong hop bing phan tng thé cua hop chét (1) vai hop
cht (3) hogc bang phan tng thé cta hop chit (2) voi hop chit (4). Va sau d6, thong qua
viéc loai nhom bao vé ctia hgp chét (5), hop chét (6) co thé duge téng hop.

So do phan tng 2

fl:>—\ X=X N/-Ii>—\ X=X
O_<\j]- ,5—( CL,Br 1)+ R27ﬂ ——»Ho—K; \ o—(\:J. /5—( Cl, Br, | )——»
Rz

Rs
R
6 N 7 8 8
R4
Val
N >—\ X1-X2 -XG
F—K; 0—\ | /)—(Cl, Br,1)+ (H0),B—{  Y—COy( Me, Et)
R, ° 4| 8| X7
Re R,
9 10
R4
/|
N :>_\ X1-X2 X5-XG
—— F—K: 0=\, 9\, /)—CO,( Me, Et)
R, 4| Xs Xel| X7
R;
1
R4
/]
N :>1 X1-X2 X5-X5
—_— F—K; | 0\, 7\ , /)—COH
R, 5 4|X3 Xg X7
Re R7

12
Hop chét (6), hop chit nay c6 thé duoc téng hop trong so dd phan ung 1, dugc cho
phan tng voi hop chét oxiran (7) tao ra hop chit (8), nhom hydroxyl ctia hop chét nay
duoc thé bang flo tao ra hop chit (9). Hop chit (9) va hop chat bo (10) duoc cho thuc
hién phan Ung ndi Suzuki tao ra hop chét (11), hop chét nay dugc thiy phan dé tao ra hop
chét (12).
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So do phan ting 3
Ry

|
Boc-N/->—\
. o—(\ ,)—( Cl,Br, 1)+ (HO)ZB—<’

Re
5
R4

/]
Boc—N :>—\ X4=X2
O—<\

X4-Xs
Rg
13

/'I
_K_ :>_\ _<X1-X2
F o—\
PR3 Re 4|X3

11
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)—COZ( Me, Et ) ——>

X7
R7

10

12

Va
X5 XG HN :>_\ X1-X2 X5:X6
2\ | /)—CO,( Me, Et ) —— \-I o—\ , / /)—CO,( Me, Et )
Xg X7 X X3 X 'X7
R7 RG R7
14
R4
/'I
x1.x2 xs.xG
o=\, 4 /)—COy( Me, Et ) ———3
Jx3 X%
Re R;
15
R4
/'I
X5 XG >_\ X1-X2 X5 XG
/)—CO4( Me, Et ) —— F—K; o\, /)—CO,H
B| R, s Rs X X3 XBI
Re

Hop chit (5), hop chét nay co thé dugc tong hop trong so dd phén tng 1, dugc cho

thuc hién phan tng ndi Suzuki véi hop chét bo (10) tao ra hop chét (13). Thong qua viéc

loai nhom bdo vé cua hop chat (13), hop chét (14) ¢ thé duogc téng hop. Hop chit (14)

dugc cho phan tng v6i hop chét (7) tao ra hop chit (15), nhém hydroxyl ctia hop chit

nay duge thé bang flo tao ra hop chit (11). Cudi cung, hop chét (11) duoc thuy phan dé

tao ra hop chat (12).
So d6 phan tng 4
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R4 R4
/! >_ 'S X=X
HN X1-X2 OTf 1=/2
0—<\4 J)—(CLBr1)+ g >(\ —*R‘g; % °_<‘4| /—(CLBr 1)
R 5
Re RG
6 16 17
Ra4
/|
X5 XG N :>_\ X1_X2 X5‘X6
+ (HO),B—{  9—CO,( Me, Et) —— R1—K; o—\ , 4 /)—COs( Me, Et)
XX R, st X X
R7 RG R7
10 18
R4
/]
N :>_\ X1:X2 X5.X6
—>R1—K; | o—\ , 4 /)—COH
R, ° °° 4|X3 XSI
R7
19

Hop chit (6) duoc didu ché trong so dd phan tng 1 dugc cho phan Gng véi hop
chat triplat (16), nho do tao ra hop chit (17). Hop chét (17) dugc cho thuc hién phan ng
ndi Suzuki v6i hop chét axit boronic (10) tao ra hop chit (18), hop chét nay dugc thuy
phan dé tao ra hop chét (19).

So d6 phan tmg 5

R,
/-I o Q /'I
HN }_\ X1_X2 %L >_\ X1"X2
O—<\J /)—(CLBr 1)+ OH — 3R, 0_<\J /)—(Cl,Br,1)
3

R2 R3 X X3

R Re
6 6 20 21

(o
X=X, Xs5~Xs
—_— R1—'{R3 o—(\Al ,)—( Cl,Br,1) + (HO),B —-(/el W—CO,( Me, Et ) ——3
2

Rs

X4-Xs Xd* X7
Rs R,
17 10
R4 R4
/| /'I
N :>1 X1-X2 X5:X6 X1-X2 X5.XG
R1—€ o—(\ )—(\ /)—COy( Ve, Et)—>R1—K— s o=\, )\ , /)—COH
R, Xs XX R, Re X% X
Re R7 RG R7
18 19

Hop chét (6) duogc diéu ché trong so dd phan ung 1 duoc cho phéan tng véi hop
chét (20) tao ra lién két amit, nho d6 tao ra hop chét (21). Sau d6, hop chit (21) bi khir
tao ra hop chat (17). Hop chat (17) duoc cho thuc hién phan tng ndi Suzuki véi hop chét
axit boronic (10) tao ra hop chat (18), hop chét nay duoc thuy phan dé tao ra hop chét
(19).

So do phan tmg 6
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0 Ry Ra
/! /!
R1><U\OH + HN :>—coz( Me, Et)——-> :>—coz( Me, Et ) ——= N :>-—\
R \ rR—r, o
2 R R5 1 R R3 R5
2
20 22 23 24

Hop chét (20) duoc cho phan tng véi hop chét (22) tao ra lién két amit va sau do
dugc khir nho d6 tao ra hop chét (24).
So db phan tng 7

X4-Xs3 Rs Rs
R X4-X
Rs Re 2 Re !

Rq :
/_|>—\ + Br—(X1-X2 (Cl, Br, 1) ——» f:>_\ Xi=X,
N )
R17[_ \-I OH R O—<\4| /)—(ClBr,1)

2

24 4 17
R4

/1
X5-Xg N :>—\ X4=X, xs.xs
+ (HO),B— ' W—CO,( Me, Et ) —— R1—K— 0=\, )\, /)—COy( Ve, Et)

Xd:X; R,N3 R 4| x3 Xgl- X7
R7 R7
10 18
74
Ve
N :>_\ X1-X2 X5-X6
—_"'>R1—K— 0—<\ )—( /)—002
R, ° J X3 Xsl
Ry
19

Hop chét (24) dugc diéu ché trong so db phan ing 6 dugc cho thuc hién phan ng
thé voi hop chét (4) tao ra hop chit (17). Hop chit (17) dugc cho thuc hién phan ing ndi
Suzuki v6i hop chét axit boronic (10) tao ra hop chit (18), hop chét nay dugc thiy phan
dé tao ra hop chét (19).

So do phan tng 8

X1-X2 X5 XG X1-X2 X5:X5
Ho—\ , »)—(cCl,Br, I)+(HO)2B—<’ )—coz( Me, Et ) ——3 HO—\ , /)—\ , /)—COy( Me, Et)
X4-X3 X7 XX Xgf X7
RG R7 Rﬁ R7
3 10 25
R4
R4 Val
/-l N % X1_X2 X5-X5
+ N\_:>—\ —->R1—K: \-R o—(\ ,)—(\ /)—COy( Me, Et ) ——>
R1 R3 | OH R2 3 5 3 X8 X7
R, R Re Ry
24 18
R4
Val
N >_\ X1_X2 X5:X6
R1—K-; o~ , )\, )—COH
R, ° XdXs XXz
Rs R;
19

Hop chét (3) dugc cho thuc hién phan Ung nbi Suzuki voi hop chét axit boronic
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(10) tao ra hop chat (25). Hop chét (25) dugc cho thuc hién phan ng Mizunobu véi hop
chit (24) tao ra hop chat (18), hop chét nay dugc thuy phan dé tao ra hop chét (19).
So do phan g 9

o, TBSO, TBSO,, Ry o— TBSO,, R, o—
EH e S bl
26 27 28 29

HO R7 O— HO,' R7 o— Ho/, R7 Oo— HO,' R7 o—
——— m wu\ — m /;yu\
Boc Boc HCI N Hci H
30 31 32 33

Nhom bao vé duge dua vao nhom hydroxyl ctia hop chét (26) dé tao ra hop chét
(27), ma R, duoc dua vao & diéu kién kiém manh tao ra cac hop chét (28) va (29). Cac
nhom bao vé g6m nhom hydroxyl va amin bac hai dugc loai bo tao ra céc hop chét (32)
va (33).
So do phan tmg 10

R4
/'I}_\ (o)
N X1_X2 XS:XG NH
2
', N o peom ¢ G
Ry x| Xef X7 AR
Re Ry, M Ry
12 or 19 34
R,
a
N :>_\ X1 x2
—‘—““’Rﬂ(; o= 4, NHz
R, 3 R5 x‘qx3 xa|x7

Cong thuc 1 X

Formula 1

Hop chat (12) duogc diéu ché trong so ) phan ung 2 hodc 3, hoac hop chét (19)
duogc diéu ché trong so dd phan tng 4, 5. 7 hoac 8 dugc cho phan tmg voi hop chit (34)
tao ra lién két amit, nho do tao ra hop chat ¢ cong thirc 1. Nho céc so dd phan ung trén
day. cic hop chat 1220, 1229, 1235, 1238, 1239, 1244, 1245, 1249, 1253, 1264, 1267,
1272, 1279, 1280, 1281, 1286, 1287, 1288, 1300, 1305, 1306, 1307, 1308, 1311, 1312,
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1314, 1316, 1317, 1321, 1322 va 1323 ¢6 thé duoc téng hop.
So d6 phan ung 11

Rg4 o
ND_‘\ X1:X2 Xng O/
R1-—£ ) O“'(\ /)—<\ /)—CO;H + HN Rs
R, 3 Rs X[Xs XX
R6 R7 m Rg
12 hoac 19 32 hodc 33 hoac 35
R4
XiXs XsXs © O
- R1—I<; /\:>_\0“<\ P /)—1( o
. 3 Rs XIXs  X4X; N—g
8
RG R7
36 Ro
R4
X1X2  XsXg (o}
R1_I<; D_\O—(\ s, OH
Rs XX X{X; N—~Cg.
Re R,
R
37
R4
N(D_\ X1X2 X5X6 o] (o)
— Ry o—< 2\ 4 NH,
R, 3 Rs X]X; X{X; N Rs
Rg Ry
A , Re
Cong thtc 1

Hop chét (12) duge diéu ché trong so dd phan tng 2 hodc 3, hodc hop chit (19)
dugc diéu ché trong so dd phan ung 4, 5, 7 hodc 8 duge cho phén ting véi hop chét (32),
(33) hodc (35) dugc diéu ché trong so dd phan Gng 9 tao ra lién két amit, nho do tao ra
hop chit (36). Nho phan ung thiy phan hop chét (36), hop chit (37) duoc tong hop va
sau d6 tao ra lién két amit thu duogc hop chit ¢6 cong thire 1. Nho céc so dd phan Ung
trén day, cac hop chat 1148, 1191, 1192, 1198, 1199, 1200, 1204, 1205, 1206, 1207,
1208, 1209, 1210, 1211, 1240, 1241, 1255, 1256, 1257, 1258, 1259, 1261, 1262, 1263,
1265, 1266, 1268, 1269, 1271, 1276, 1277, 1278, 1290, 1291, 1292, 1294, 1295, 1297,
1299, 1301, 1309, 1313, 1315, 1318, 1319, 1320, 1325, 1326, 1327, 1328 va 1329 c6 thé
dugc tong hop.

Céc chir viét tat

Céc chir viét tit va thuat ngi sau day c6 nghia dugc chi rd trong toan bd

ban mo ta:
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Ac = axetyl

Boc = t-butoxycarbonyl

Bu = butyl

DAST = dietylaminosulfur triflorua

DCM = MC = CH,Cl, = diclometan = metylen clorua
DIAD = diisopropyl azodicarboxylat

DIPEA = N,N-diisopropyletylamin

DME = dimetoxyetan

DMF = N,N-dimetylformamit

DMSO = dimetyl sulfoxit

dppp = 1,3-Bis(diphenylphosphino)propan

EDC = I-etyl-3-(3-dimetylaminopropyl) carbodiimit = EDCI
Et = etyl

EtOAc= etyl axetat = EA

EtOH = etanol

HATU = 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit
hexatlophosphat

HOBt = I-hydroxybenzotriazol
HX = Hx = hexan
LAH= lithi nhom hydrua

m-CPBA = axit meta-cloperoxybenzoic

Me = metyl

MeCN = metyl xyanua = axetonitril = ACN
MeOH = metanol

MsCl = metansulfonyl clorua

Pd(dbpf)Cl, = [1,1°-Bis(di-tert-butylphosphino)feroxen]diclopaladi(IT)
Pd(dppf)Cl, = [1,1"-Bis(diphenylphosphino)feroxen]diclopaladi(II)
PPh; =triphenylphosphin

t- hodc tert- = bac ba

TBAF = tetra-n-butylamoni florua

TEA = trietylamin

TFA - axit trifloaxetic

THF = tetrahydrofuran
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Vi du thuc hién sang ché

Hop chét ¢ cong thue 1 ¢6 thé duoc diéu ché bang phuong phap da biét tir nhiéu
tai liéu tham khao khéc nhau. Sau day, phuong phéap diéu ché hop chét c6 cong thuc 1 s&

duge mo ta chi tiét hon bang so d6 phan tng.
1. Tong hop cac chit trung gian

Tong hop chét trung gian l: axit 47-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

Fgcé‘@“o;

Bude 1: Tbéng hop tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat: 4-
Piperidinmetanol (5,00g, 43,4 1mmol), (Boc),0 (10,97mL, 47,75mmol) va TEA (7,22mL,
52,09mmol) duoc hoa tan trong DCM (50mL) & nhiét do trong phong. Khudy dung dich
& cung nhiét do nay nay trong 1 gio. B sung dung dich NH,CI bdo hoa trong nudc vao
hdn hop phan tng va chiét hon hop nay bang diclometan. Rira 16p hitu co bang nude, lam
khan bang MgSO, khan va sau d6 ¢o trong didu kién 4p suét giam. San phdm thu dugc

dugc sir dung ma khong can tinh ché thém (9,30g, 99%, dau mau vang).

Budc 2: Tong hop tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat:
tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (9,30g, 43,19mmol), MsCl (3,70mL,
47,51mmol) va TEA (7,18mL, 51,83mmol) dugc hoa tan trong DCM (50mL) ¢ 0°C.
Khuay dung dich & nhiét d6 trong phong trong 2 gio. B6 sung dung dich NH,CI bio hoa
trong nudc vao hon hop phan tng, va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co
bang dung dich NH,CI bdo hoa trong nudc, lam khan bang MgSO, khan va sau do co
trong diéu kién ap suat giam. Dich c¢6 dic duge tinh ché bing sic ky cot (SiO,, etyl
axetat/hexan = 5% dén 10%) va c6 dé thu duoc hop chit mong muén (11,80g, 93%) dudi

dang chat ran mau trang,

Budce 3: Tong hop tert-butyl 4-((4-bromophenoxy)metyl)piperidin-1-carboxylat:
tert-butyl  4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (6,60g, 22,49mmol), 4-
bromophenol (3.,89g, 22,49mmol) va Cs,CO; (10,99g, 33,74mmol) dugc hoa tan trong
axetonitril (50mL) & 65°C. Khudy dung dich & cung nhiét dd nay trong 5 gid. B6 sung

dung dich NH,ClI bao hoa trong nudc vao hon hop phan ung va chiét hdn hop nay bang
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etyl axetat. Rira 16p hitu co bing nudc, lam khan bang MgSO, khan va sau do ¢ trong
diéu kién ap suat giam. Dich ¢d dic duogc tinh ché bﬁng sdc ky cot (SiO,, etyl
axetat/hexan = 5% dén 10%) va c6 dé thu dugc hop chét mong mudn (7.88g, 94%) dudi

dang dau mau vang.

Budc 4: Toéng hop 4-((4-bromophenoxy)metyl)piperidin hydroclorua: tert-butyl 4-
((4-bromophenoxy)metyl)piperidin-1-carboxylat (7,88g, 21,28mmol) va HCI (dung dich
4,00M trong 1,4-dioxan, 21,28mlL, 85,12mmol) dugc hoa tan trong DCM (50mL) & nhiét
do trong phong. Khudy dung dich & cing nhiét do nay trong 1 gid. Thu chét ran két tua
bang cach loc va lam kho dé thu dugc hop chat mong mudn (6,34g, 97%) duéi dang chét

ran mau trang.

Buéc 5: Téng hop (4-((4-bromophenoxy)metyl)piperidin-1-yl)(1-
(triflometyl)xyclobutyl)metanon:  4-((4-Bromophenoxy)metyl)piperidin  hydroclorua
(2,00g, 6,52mmol) dugc hoa tan trong CH,Cl, (40mL) va sau d6 EDC (2,50g,
13,05mmol), HOBt (1,76g, 13,05mmol), DIPEA (2,31mL, 13,05mmol), axit 1-
(triflometyl)xyclobutan carboxylic (1,09g, 6,52mmol) dugc bd sung vao d6. Hon hop nay
dugc khuay ¢ nhiét do trong phong trong 12 gio. Loai bo dung moi ra khoi hon hop phan
ang nay trong diéu kién ap suét giam. B sung nudc vao dich ¢d dic thu dugc va chiét
hon hop nay bang diclometan. Ria 16p hitu co bing dung dich NaHCO; bao hoa trong
nudc, lam khan bang MgSO, khan va sau d6 co tronlcl,y diéu kién ap suat giam. Dich ¢c6 dic
dugc tinh ché bang sic ky cot silicagel (EtOAc/hexan = 1/4) tao ra chét rin mau trang
(2.10g, 76%). |

Budc 6: Téng hop 4-((4-bromophenoxy)metyl)-1-((1-
(triflometyl)xyclobutyl)metyl)piperidin:  (4-((4-Bromophenoxy)metyl)piperidin-1-yl)(1-
(triflometyl)xyclobutyl)metanon (0,81g, 1,93mmol) dugc hoa tan trong THF (10mL).
Dung dich phtc Boran dimetyl sulfua 2,00M (4,83mL, 9,66mmol) trong THF duoc bd
sung vao d6 va sau d6 duoc khudy trong 2 gio & nhiét do trong phong. Bo sung nude vao
hdn hop phan tng va chiét hdn hop nay bang EtOAc. Rua l6p hitu co bang dung dich
NaHCOs bdo hoa trong nudc, lam khan bang MgSO4 khan va sau d6 cb trong diéu kién
ap suat giam. Dich ¢b dic duge tinh ché bang sic ky cot silicagel (EtOAc/hexan = 1/8)

tao ra chit rin mau vang (0,48¢g, 61%).

Budc 7: Tong hop metyl 4-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
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yl)metoxy)biphenyl-4-carboxylat: Axit 4-(metoxycarbonyl)phenyl boronic (0,17g,
0.98mmol), Pd(dbpf)Cl, (0,03g, 0,04mmol) va Cs,CO; (0,64g, 1,96mmol), 1,4-dioxan
(4mL)nudéec  (1mL) dugc bd sung vao  4-((4-bromophenoxy)metyl)-1-((1-
(triflometyl)xyclobutyl)metyl)piperidin (0,40g, 0,98mmol). Hon hop duoc dun néng
bang bic xa vi séng & 120°C trong 20 phit va sau d6 dugce lam mat dén nhiét do trong
phong. B sung nude vao hdn hop phan tng va chiét hdn hop nay bang diclometan. Rura
|6p hitu co bang dung dich NaCl bo hoa trong nuéc, lam khan bang MgSO, khan va sau
d6 ¢o trong diéu kién ap suat giam. Dich ¢b dic duge tinh ché bang sic ky cot (SiO,, 16i
12g; etyl axetat/hexan = 0% dén 20%) va cd dé thu duoc hop chat mong mudn (0,35g,

77%) duéi dang chat rin mau vang nhat.

Budce &: Téng  hop  chdt  trun g  gian I:Metyl  4°-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,35g,
0.75mmol) va LiOH (0,15g, 3.79mmol) dugc tron trong THF (3mL)/metanol (1mL)/H,0O
(ImL) & nhiét do trong phong. Hon hop nay duogc bd sung LiOH H,O (lugng du) va
dugc khudy & 80°C trong 5 gid. Co hdn hop phan tng trong diéu kién ap suét giam. Bd
sung nude (20mL) vao dich c6 dic nay. Sau khi khuéy, thu chét rin két tia béng cach loc

va lam kho dé thu duogc hop chat mong muén (0,31g, 91%) dudi dang chét ran mau trang.

Téng hop chét trung gian 2: Axit 2-flo-4-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

A IO

Buéce 1: Tdng hop metyl 2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)biphenyl-4-carboxylat: ~ Axit4-bromo-3-flobenzoic  (0,45g, 2,30mmol),
Pd(dpph)Cl, (0,07g, 0,09mmol) va Cs,CO; (1,25¢g, 3,84mmol),DME (9mL)/H,0 (3mL)
dugc bo sung vao 4-((4-bromophenoxy)metyl)-1-((1-
(triflometyl)xyclobutyl)metyl)piperidin (budc 6 clia chét trung gian 1, 0,78g, 1,92mmol).
Hon hop duge dun néng bang birc xa vi song & 110°C trong 20 phut va sau d6 dugce lam
mét dén nhiét do trong phong. Bb sung nude vao hdn hop phéan tng va chiét hdn hop nay
bang EtOAc. Rira 16p hitu co bang dung dich NH,Cl bdo hoa trong nuéc, lam khan bang

MgSO, khan va sau d6 co trong diéu kién ap suat giam. Dich c¢o dac duoc tinh ché bang
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sic ky cot (Si0,, EtOAc/hexan = 0% dén 100%) va cd dé thu dugc hop chit mong mudn
(0,54g, 59%) duéi dang chat rin mau trang.

Budc  2: Téng hop chét trung gian 2: Metyl 2-flo-4’-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,54¢,
1.13mmol) va LiOH H,O (0,23g, 5,68mmol) dugc hoa tan trong THF (8mL)/MeOH
(8mL)/H,0 (4mL) ¢ nhiét do trong phong. Khudy dung dich ¢ cung nhiét do nay trong 1
gio. Thu chét rin két tia bang cach loc va lam kho dé thu duoc hop chidt mong mudn

(0,50g, 94%) dudi dang chat rdn mau tring.

Tong hop chét trung gian 3: Axit 4-(5-((1-((1-
(Triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoic

Oyl
F3C6 o) [\q / S
Buéc 1: Tong hop etyl 1-(1-(triflometyl)xyclobutancarbonyl)piperidin-4-
carboxylat: Axit 1-(Triflometyl)xyclobutancarboxylic (0,50g, 2,97mmol), etyl piperidin-
4-carboxylat (0,51g, 3,27mmol), EDC (1,14g, 5,94mmol) va HOBt (0,80mg, 5,95mmol)
dugc hoa tan trong CH,Cl, (10mL). DIPEA (1,05mL, 5,95mmol) dugc bd sung vao do.
Ching dugc phan ung ¢ nhiét do trong phong trong 8 gio. Dung dich NH,4CI bdo hoa
trong nude va EtOAc duge bd sung vao hdn hop phan Ung va sau do6, 16p hitu co dugc
chiét tir hdn hop nay. Lép hitu co duge chiét duge 1am khan bang MgSO, va loc. Tinh
ché dich loc thu duogc béng sdc ky cot silicagel (10-70% EtOAc/hexan) tao ra hop chét
mong muén (0,75g, 82%) duéi dang dau khong mau.

Buéc 2: Tong hop (I-((I-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metanol:
Etyl  1-(1-(triflometyl)xyclobutancarbonyl)piperidin-4-carboxylat  (0,76g, 2,47mmol)
dugc hoa tan trong THF khan (20mL). o) 0°C, LAH (1,00M trong THF, 12,34mL,
12,34mmol) dugc bd sung tir tir vao do. Chung duge phan tng & 50°C trong 10 gio. O
0°C, MeOH duoc bd sung vao do tir tir nho d6 lam cho phan Ung hoan thanh. Nudc va
EtOAc dugce bd sung vao hdn hop phan tng va sau d6, 16p hitu co dugc chiét tir hdn hop
nay. Lop hitu co duoc chiét duoc lam khan béng MgSO,, loc va lam khd du, thu dugce

hop chat mong mudn (0,58g, 94%) dudi dang dau khong mau.
Bude 3: Téng hop 2-i0do-5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
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yl)metoxy)pyrazin: (1-((1-(Triflometyl)xyclobutyl)metyl)piperidin-4-yl)metanol (0,88g,
3,50mmol) dugc hoa tan trong THF (30mL). O 0°C, NaH (0,13g, 5,25mmol) duoc bd
sung vao d6. Hon hop nay duge khudy trong 30 phit. 2-bromo-5-iodopyrazin (1,09g,
3.85mmol) duoc bd sung vao do, sau do khudy ¢ 55°C trong 10 gid. Bd sung nudc vao
hdn hop phan tng va chiét hdn hop nay bang EtOAc. Rua 16p hitu co bang dung dich
nuée mubi bao hoa, lam khan bing MgSO, khan va sau do ¢ trong diéu kién ap suét
giam. San pham thu dugc duoc st dung ma khong can tinh ché thém. (1,40g, 87%, dau

khong mau).

Buéc 4: Téng hop metyl 4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoat:4-(metoxycarbonyl)phenylaxit boronic (0,15g,
0,85mmol), Pd(dbpf)Cl, (15mg, 0,02mmol) va Cs,CO; (0,74mg, 2,31mmol),1,4-dioxan
(10mL)/nudc (5mL) duoc bd sung vao 2-10do-5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin (0,35g, 0,77mmol). Hon
hop dugce dun néng bang birc xa vi séng & 110°C trong 45 phut va sau dé dugc lam mat
dén nhiét do trong phong. B6 sung nudc vao hdn hop phan tmg va chiét hdn hop nay
bang EtOAc. Rira I6p hitu co bang dung dich nuéc mudi bao hoa, 1am khan bang MgSO,
khan va sau d6 co trong diéu kién ap suét giam. Dich ¢o dic duogc tinh ché béng sac ky
ot (Si0,, 161 12g; EtOAc/hexan = 5% dén 25%) va ¢6 dé thu duogc hop chit mong muén

(0,21g, 59%) dudi dang chét rin mau tréng.

Budc 5: Téng hop  chit trung gian 3:  Metyl  4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoat (0,21g,
0.45mmol) va LiOH H,O (38mg, 0,91mmol) dugc hoa tan trong THF (10mL)/nudc
(5mL) ¢ nhiét do trong phong. Khudy dung dich ¢ 60°C trong 4 gio. CO hdn hop phan
ting trong diéu kién ap suét giam. Bd sung dung dich nuéc HCI 1,00M (10mL) vao dich
¢ nay va khudy. Thu chét ran két tua bang cach loc va lam kho dé thu duoc hop chét

mong mudn (0,20g, 98%) dudi dang cht rin mau tring.

Tong hop chét trung gian 4: Axit 2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoic

5O,
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Budc 1: Tong hop etyl 2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyrazin-2-yl)benzoat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,18g,
0.85mmol), Pd(dbpf)Cl, (15mg, 0,02mmol) va Cs,CO; (0,74g, 2,31mmol),1,4-dioxan
(10mL)/nudc (5mL) duoc bd sung vao 2-iodo-5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin (buéc 3 ciia chat trung gian
3, 0,35g, 0.77mmol). Hon hop dugc dun néng bing biic xa vi song & 110°C trong 45 phiit
va sau do dugc lam mat dén nhiét do trong phong. B6 sung nude vao hdn hop phéan ung
va chiét hdn hop nay bang EtOAc. Rira 16p hitu co bang dung dich nudc mudi bio hoa,
lam khan bing MgSO, khan va sau d6 ¢ trong diéu kién &p suét giam. Dich cd dic duoc
tinh ché bang sic ky cot (SiO,, 161 12g; EtOAc/hexan = 5% dén 25%) va ¢d dé thu duoc

hop chat mong mudn (0,30g, 79%) dudi dang chat rin mau tring.

Buéc 2: Tdéng hop chét trung gian 4: Etyl 2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoat (0,30g,
0.61lmmol) va LiOH H,O (51mg, 1,2Immol) dugc hoa tan trong THF (10mL)/nudc
(35mL) & nhiét do trong phong. Khudy dung dich & 60°C trong 4 gio. CO hdn hop phan
ung trong diéu kién ap suét giam. Bd sung dung dich HCI 1M trong nudc (10mL) vao
dung dich ¢6 dic nay va khudy Thu chét ran két tia bang cach loc va lam kho dé thu

dugc hop chat mong mubn (0,282, 99%) dudi dang chat rin mau trang.

Tong hop chat trung gian 5: Axit 3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoic

Orviry o
F,C O—\
ol WaWak
F

Budce 1. tert-butyl 4-((5-bromopyridin-2-yloxy)metyl)piperidin-1-carboxylat: tert-
butyl 4-(hydroxymetyl)piperidin-1-carboxylat (buéc 1 cta chét trung gian 1, 2,00g,
9.29mmol) va NaH (60%, 0,55g, 13,93mmol) dugc tron trong DMF (100mL) & 0°C. Hon
hop nay dugc bd sung 2,5-dibromopyridin (2,42g, 10,21mmol) va duoc khudy & 80°C
trong 5 gio. Bo sung nude(200mL) vao hdn hop phan ting nay. Thu chat rin két tia bing
cach loc va lam kho dé thu duogc hop chét mong mudn (3,00g, 87%) dudi dang chét rin

mau trang.
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Bude 2: Téng hop 5-bromo-2-(piperidin-4-ylmetoxy)pyridin hydroclorua: tert-
butyl 4-((5-bromopyridin-2-yloxy)metyl)piperidin-1-carboxylat (3,00g, 8,08mmol) va
HCI (dung dich 4,00M trong 1,4-dioxan, 10,10mL, 40,40mmol) dugc tron trong etyl
axetat (200mL) ¢ nhiét d trong phong. Hon hop nay duoc khudy & nhiét do trong phong
trong 12 gid. Va sau do, thu chét rin két tia bang cach loc va lam kho dé thu duoc hop

chat mong mudn (2,00g, 80%) dudi dang chit ran mau tring.

Buéc 3: Téng hop (4-((5-bromopyridin-2-yloxy)metyl)piperidin-1-y1)(1-
(triflometyl)xyclobutyl)metanon: 5-Bromo-2-(piperidin-4-ylmetoxy)pyridin hydroclorua
(2.00g, 6,50mmol), axit 1-(triflometyl)xyclobutancarboxylic (2,18g, 13,00mmol), HATU
(4.94¢g, 13,00mmol) va DIPEA (5,67mL, 32,50mmol) dugc trdn trong DMF (100mL) &
nhiét do trong phong. Hon hop dugc khudy ¢ ciing nhiét do nay trong 12 gio. Bo sung
nuge vao hon hop phan ang nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co
bang dung dich NH,CI bdo hoa trong nuée, lam khan bang MgSO, khan va sau dé co
trong diéu kién ap suét giam. Dich ¢b ddc duoc tinh ché bé‘lng sdc ky ¢t (SiO,, 161 40g;
etyl axetat/hexan = 0% dén 20%) va c6 dé thu duoc hop chit mong mubdn (2,54g, 92%)

dudi dang dau mau vang.

Budc 4: Toéng hop S-bromo-2-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin: (4-((5-Bromopyridin-2-yloxy)metyl)piperidin-1-yl)(1-
(triflometyl)xyclobutyl)metanon (2.54g, 6,03mmol) va boran dimetyl sulfua (dung dich
2,00M trong THF, 15,07mL, 30,14mmol) dugc tron véi tetrahydrofuran (150mL) & 0°C.
Hon hop nay dugce khudy & 60°C trong 12 gid va sau d6 duogc lam lanh dén 0°C tir tir. O
cung nhiét do nay, MeOH dugc bd sung vao do tir tir nhd do lam cho phan Ung hoan
thanh. B6 sung nudc vao hdn hop phén tng va chiét hn hop nay bang etyl axetat. Rira
[6p hitu co bang nude, 1am khan bing MgSOy khan va sau d6 c6 trong diéu kién ap sut
giam. Dich ¢ dac dugce tinh ché bang sic ky cot (SiO,, 13i 40g; etyl axetat/hexan = 0%
dén 20%) va c¢6 dé thu dugc hop chat mong mudn (1,07g, 43%) dudi dang dau khong

madu.

Bude 5: Tong hop etyl 2-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,26g,
1.22mmol), Pd(dbpf)Cl, (0,04g, 0,06mmol) va Cs,CO; (0,80g, 2,45mmol),1,4-dioxan
(8mL)/nudc (2mL) duoc bd sung vao 5-bromo-2-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin (0,50g, 1,22mmol). Hdn
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hop duoc dun néng bang buc xa vi song & 120°C trong 20 phut va sau dé dugc lam mat
dén nhiét d¢ trong phong. BS sung nude vao hdn hop phan ung va chiét hdn hop nay
bang diclometan. Rira 16p hitu co bing dung dich NaCl bdo hoa trong nudc, [am khan
bang MgSO, khan va sau do6 cd trong diéu kién ap suat giam. Dich ¢b dic dugc tinh ché
bing sac ky cdt (SiO,, 161 12g; etyl axetat/hexan = 0% dén 20%) va ¢d dé thu duoc hop

chat mong mudn (0,43 g, 70%) dudi dang chat ran mau trang.

Buéc 6: Tdéng hop chat trung gian 5:  Etyl 2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoat (0,43¢g,
0.87mmol) va LiOH H,O (0,18g, 4,34mmol) dugc hoa tan trong tetrahydrofuran
(9mL)/metanol (3mL)/nu6e (3mL) & nhiét d§ trong phong. Hon hop nay duge khudy &
cung nhiét d6 nay trong 12 gid. Loai bd dung mdi ra khoéi hdn hgp phan tng nay trong
diéu kién ap suat giam. Dung dich HCI 1N trong nude (10mL) duge bd sung vao dich ¢d
dic nay va khudy. Thu chét rin két taa bang céach loc, rira bing nudc va lam kho dé thu

dugc hop chat mong muén (0,35 g, 86%) dudi dang chit rin mau trang.

Téng hop chét trung gian 6: Axit 2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

O ;
<O
OH

CN F

Bude 1: Tong hop tert-butyl 4-((4-bromo-3-xyanophenoxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (budc 2 cua
chét trung gian 1, 2,00g, 6,81mmol), 2-brom0-5-hydroxybenzonitril (1,35g, 6,87mmol)
va K,COs (1,88 g, 13,63 mmol) duge hoa tan trong DMF (50 mL) ¢ 80°C. dung dich
dugc khudy & cung nhiét do nay trong 5 gid. BS sung nude vao hdn hop phan tng va
chiét hdn hop nay bing EtOAc. Rira 16p hitu co bang dung dich NH,Cl bdo hoa trong
nude, lam khan bang MgSO, khan va sau d6 ¢d trong didu kién ap sudt giam. Dich ¢6 dic
dugc tinh ché bang sic ky cot (Si0,, 15i 12g; EtOAc/hexan = 0% dén 30%) va cb dé thu
dugc hop chat mong mubn (1,90g, 70%) duéi dang chat rin mau trang.

Budc 2: Tong hop 2-bromo-5-(piperidin-4-ylmetoxy)benzonitril hydroclorua: tert-
butyl 4-((4-bromo-3-xyanophenoxy)metyl)piperidin-1-carboxylat (1,90g, 4,80mmol) va
dung dich HCV/1,4-dioxan 4,00M (6,00mL, 24,03mmol) dugc hoa tan trong CH,Cl,
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(15mL) & nhiét do trong phong. Hon hop nay duoc khudy & cing nhiét do nay trong 2
gid. Va sau do, thu chat ran két tia bang cach loc va 1am kho dé thu duoc hop chét mong

mubdn (1,52g, 95%) dudi dang chat rin mau trang.

Buéc 3: Toéng hop 2-bromo-5-((1-(2-hydroxy-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril: 2,2-dimetyl oxiran (4,61mL, 51,86mmol) va K,CO; (3,58¢g,
25,93mmol),EtOH (8mL)/H,0 (2mL) dugc bd sung vao 2-bromo-5-(piperidin-4-
ylmetoxy)benzonitril hydroclorua (1,72g, 5,18mmol). Hdn hop dugc dun néng bing birc
xa vi séng & 110°C trong 20 phut va sau d6 dugc 1am mat dén nhiét do trong phong. Bo
sung nudc vao hdn hop phan tng va chiét hdn hop nay bang EtOAc. Rira 16p hitu co
bang dung dich nudc mudi bdo hoa, lam khan bing MgSO, khan va sau dé co trong diéu
kién ap suat giam. San pham thu duge duoc st dung ma khong can tinh ché thém (1,70g,

89%. chét rin mau trang).

Budc 4: Téng  hop  2-bromo-5-((1 -(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril: 2-Bromo-5-((1-(2-hydroxy-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril (1,70g, 4,62mmol) dugc hoa tan trong CH,Cl, (20mL). O 0°C,
DAST (0,72mL, 5,55mmol) dugc bd sung vao do, sau do khudy & cing nhiét do nay
trong 2 gid. B6 sung dung dich NaHCO; bdo hoa trong nudc vao hdn hgp phan tung va
chiét hdn hop nay bing EtOAc. Rua I6p hitu co bang dung dich NaHCO; bdo hoa trong
nude, lam khan bang MgSO, khan va sau d6 ¢o trong diéu kién ap suét giam. Dich c6 dac
duoc tinh ché bang sac ky cot (SiO,, 161 12g; EtOAc/hexan = 0% dén 30%) va ¢b dé thu

dugc hop chat mong mubn (1,10g, 64%) dudi dang chat ran mau trang.

Budc S: ttong hop etyl 2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenyl-4-carboxylat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,17g,
0.97mmol), Pd(dppf)Cl, (0,03g, 0,04mmol) va Cs,CO; (0,52g, 1,62mmol),DME
(4mL)/H,0 (1mL) dugc bd sung vao 2-bromo-5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril (0,30g, 0,81 mmol). Hon hgp duge dun néng bang birc xa vi song &
110°C trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong. Hon hop phan
ung dugc loc qua dém Xelit nho d6 loai bo chét rén. B sung nudc vao dich loc nay va
chiét hon hop nay bang EtOAc. Rua 16p hitu co bang dung dich NH,CI bdo hoa trong
nude, lam khan bang MgSO, khan va sau d6 ¢ trong diéu kién ap suét giam. Dich ¢ dac
dugc tinh ché bing sic ky cot (SiO,, 18i 4g; EtOAc/hexan = 0% dén 40%) va ¢b dé thu
dugc hop chat mong mudn (0,16g, 43%) dudi dang chét rin mau trang.
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Budc 6:Tong hop chédt trung gian 6: Etyl 2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,16g, 0,35mmol) va LiOH
H,O (0,07g, 1,75Smmol) dugc hoa tan trong THF (8mL)/MeOH (8mL)/H,O (2mL) &
nhiét do trong phong. Khudy dung dich & cung nhiét do ndy trong 12 gio. Cd hdn hop
phan tng trong diéu kién ap suét giam. BS sung nude (15mL) vao dich ¢o dic nay. Thu
chét ran két tia bing cach loc va lam kho dé thu dugc hop chit mong mudn (0,15 g, 93%)

dudi dang chat ran mau trang.

Tong hop chét trung gian 7: Axit 3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoic

(O~ = 0

F,C 0

+ A Yavad
F

Budc l: Tong hop metyl 3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoat:2-flo-4-
(metoxycarbonyl)phenylaxit boronic (0,17g, 0,85mmol), Pd(dbpf)Cl, (15mg, 0,02mmol)
va Cs,COs5 (0,75g, 2,3 1mmol),1,4-dioxan (10mL)/nuéc (5SmL) dugc bd sung vao 2-iodo-
S-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin (budc 3 cua chét
trung gian 3, 0,35g, 0,77mmol). Hon hop dugc dun nong bang birc xa vi séng & 110°C
trong 45 phut va sau d6 duoc lam mét dén nhiét do trong phong. Bd sung nudc vao hdn
hop phan tmg va chiét hdn hop nay bang EtOAc. Rira 16p hitu co bing dung dich nudc
mudi bao hoa, lam khan bing MgSO, khan va sau do ¢ trong diéu kién ap suat giam.
Dich ¢6 ddc duge tinh ché bang séc ky cot (Si0,, 161 12g; EtOAc/hexan = 5% dén 25%)

va ¢ dé thu dugc hop chat mong mudn (0,21 g, 57%) duéi dang chat rdn mau trang.

Bu6c 2:Téng hop chét trung gian 7: Metyl  3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoat (0,21g,
0.44mmol) va LiOH H,O (37mg, 0,87mmol) dugc hoa tan trong THF (10mL)/nudc
(5SmL) ¢ nhiét do trong phong. Khudy dung dich & 60°C trong 4 gio. Co hén hop phan
ang trong diéu kién ap suét giam. B6 sung dung dich nude HCI 1,00M (10mL) vao dich
cd nay va khuéy. Thu chét ran két taa béng cich loc va lam kho dé thu duogc hop chét

mong mudn (0.20g, 98%) dudi dang chat rdn mau trng.
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Tong hop chat trung gian 8: Axit 2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoic

Oy =y ¢
~SC b~ }—/(
N OH

F

Buéc 1: Tdéng hop tert-butyl 4-((2-clopyrimidin-5-yloxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (budc 2 cua
chét trung gian 1, 2,00g, 6,82mmol) dugc hoa tan trong DMF (80mL). K,COs (3,33g,
10,23mmol) dugc bd sung vao do, sau do khudy trong 5 phut. 2-clopyrimidin-5-ol
(890mg, 6,82mmol) dugc bo sung vao do, sau do khudy & 80°C trong 5 gio. BS sung
nuGe vao hon hop phan ung va chiét hon hop nay bang EtOAc. Rua 16p hitu co bang
dung dich NH,Cl bdo hoa trong nuéc, lam khan bang MgSO, khan va sau dé ¢6 trong
didu kién ap suidt giam. Dich c¢6 dic dugc tinh ché bing sic ky cot silicagel

(EtOAc/hexan= 30% ~ 70%) tao ra chit ran mau trang (2,10g, 94%).

Buéc 2: Téng hop 2-clo-5-(piperidin-4-ylmetoxy)pyrimidin hydroclorua: tert-
butyl 4-((2-clopyrimidin-5-yloxy)metyl)piperidin-1-carboxylat (2,10g, 6,41mmol) duoc
hoa tan trong CH,Cl; (50mL). HCI 4M trong 1,4-dioxan (32,03mL, 128,12mmol) dugc
bo sung vao do, sau do khudy trong 1 gid. Thu chit rin két tua bang cach loc, thu

duocchdt rin mau trfmg (1,50g, 88%).

Buoc 3: Tong hop 1-(4-((2-clopyrimidin-5-yloxy)metyl)piperidin- 1-yl)-2-
metylpropan-2-ol:  2-clo-5-(piperidin-4-ylmetoxy)pyrimidin ~ hydroclorua  (1,50g,
5.68mmol), 2,2-dimetyloxiran (5,06mL, 56,79mmol), K,CO; (392mg, 2,84mmol) dugc
hoa tan trong EtOH (5SmL) va H,0 (SmL). Bang birc xa vi song, dung dich dugc dun
nong & 110°Ctrong 15 phut va sau d6 duoc lam mat dén nhiét do trong phong. B sung
nude vao hon hop phan tmg va chiét hdn hop nay bang EtOAc. Ria 16p hitu co bang
dung dich nudc mubi bao hoa, lam khan bing MgSO, khan va sau dé co trong diéu kién
ap suat giam. Chat ran mau tring thu duoc ( 1,70g, 99%) dugc str dung ma khong can tinh

ché thém.

Budc 4: Tong hop 2-clo-5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin: 1-(4-((2-clopyrimidin-5-yloxy)metyl)piperidin-1-yl)-2-
metylpropan-2-ol (1,10g, 3,66mmol) dugc tron trong diclometan (20mL) & 0°C, hon hop
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nay duoc bo sung DAST (0,57mL, 4,40mmol) va khudy & nhiét do trong phong trong 3
gio. B6 sung dung dich NaHCO; bdo hoa trong nuéc vao hdn hgp phan g nay va chiét
hdn hop nay bang diclometan. Rira 16p hitu co bang dung dich NaHCO; bdo hoa trong
nuée, lam khan bang MgSO, khan va sau d6 cd trong diéu kién 4p sudt giam. San pham

thu dugc dugc su dung ma khong can tinh ché thém (0,90g, 81%., chét rdn mau tréng).

Buéc S: Toéng hop etyl 2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,69g,
3.28mmol), Pd(dbpf)Cl, (0,19g, 0,29mmol) va Cs,COs (1,94g, 5,96mmol),dimetoxyetan
(8mL)/nudc (2mL) duoc bd sung vao 2-clo-5-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)pyrimidin (0,90g, 2,98mmol). Hon hop dugc dun noéng bang burc xa vi song &
120°C trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong. Hon hop phéan
ung dugc loc qua dém Xelit nhd d6 loai bo chét ran. B sung dung dich NH,CI bao hoa
trong nudc vao dich loc nay va chiét hdn hop nay bang etyl axetat. Rura 16p hitu co bing
dung dich NaCl bdo hoa trong nuéc, lam khan bing MgSO, khan va sau d6 co trong diéu
kién ap sudt giam. Dich ¢6 dic dugc tinh ché béng sc ky c0t (SiO,, 16i 40g; etyl
axetat/hexan = 5% dén 30%) va c6 dé thu dugc hop chét mong muén (0,88g, 68%) dusi

dang chat rdn mau trang.

Buéc 6: Tong hop chét trung gian 8: Etyl 2-flo-4-(5-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)benzoat (0,88g, 2,03mmol) va LiOH’
H,O (0.42¢g. 10,15mmol) dugc tron trong THF/MeOH (1:1) (16mL)/nuéc (2mL) & nhiét
do trong phong. Hon hop nay duogc khudy ¢ 80°C trong 5 gio. C6 hdn hop phan tng
trong diéu kién ap sut giam. BS sung dung dich HCI 2M trong nudc (10mL) va nudce
(30mL) vao dich c6 ddc nay. Thu chit rin két tia bing cach loc va lam kho dé thu duge

hop chit mong mudn (0,70g, 85%) dudi dang chat rdn mau tring.

Tong hop chit trung gian 9: Axit 3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

K004

Buée 1: Tong hop tert-butyl 4-((4-bromo-2-xyanophenoxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (buéc 2 cia
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chat trung gian 1, 0,80g, 2,73mmol) duoc hoa tan trong ACN (80mL). O nhiét do trong
phong, 5-bromo-2-hydroxybenzonitril (0,54g, 2,73mmol) dugc bd sung vao do, sau dé
khuay trong 5 phut. Cs,CO; (1,33g, 4,09mmol) dugc bd sung vao do, sau do khudy &
80°C trong S gio. Bo sung nude vao hdn hop phan tng va chiét hn hop nay bing EtOAc.
Ria 16p hitu co bang dung dich nude mudi bao hoa, 1am khan bang MgSO, khan va sau
d6 co trong diéu kién &p suit giam. Dich ¢6 dic duge tinh ché bang sic ky cot (SiO,, 16i
12g; EtOAc/hexan = 30% ~ 70%) va c6 dé thu dugc hop chit mong muén (0,65g, 60%)

dudi dang chat ran mau trang.

Budc 2: Toéng hop 5-bromo-2-(piperidin-4-ylmetoxy)benzonitril hydroxyclorua:
tert-butyl 4-((4-bromo-2-xyanophenoxy)metyl)piperidin-1-carboxylat (0,65mg,
1.66mmol) duogc hoa tan trong CH,Cl, (10mL). O nhiét do trong phong, dung dich
HCI/1.4-dioxan 4M (414 uL, 1,66mmol) duoc bd sung vao dé, sau do khudy & ciing nhiét
do nay trong 1 gio. Va sau do, thu chit ran két tua bing cach loc va lam khé dé thu dugc

hop chat mong mudn (0,54g, 98%) dudi dang chit rin mau trang.

Buéc 3: Toéng hop 5-bromo-2-((1-(2-hydroxy-2-metylpropyl)piperidin-4-
yh)metoxy)benzonitril:2,2-dimetyl oxiran (1,45mL, 16,3mmol) va K,CO; (0,11g,
0.81mmol).EtOH (SmL)/H,O (SmL) dugc bd sung vao S-bromo-2-(piperidin-4-
ylmetoxy)benzonitril hydroxyclorua (0,54g, 1,63mmol). Hon hop dugc dun néng bang
buc xa vi soéng & 110°C trong 20 phut va sau d6 duoc lam mat dén nhiét dd trong phong.
B6 sung nudc vao hdn hop phéan tng va chiét hdn hop nay bang EtOAc. Rira 16p hitu co
bang dung dich nudc mudi bao hoa, lam khan bing MgSO, khan va sau d6 c¢o trong diéu
kién 4p suat giam. San phdm thu dugc, chit rin mau trang (0,44g, 73%) dugc st dung ma

khong can tinh ché thém.

Buoc  4: Téng  hop 5 -bromo-2-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril: 5-Bromo-2-((1-(2-hydroxy-2-metylpropyl)piperidin-4-
ylmetoxy)benzonitril (0,44g, 1,20mmol) dugc hoa tan trong CH,Cl, (10mL). O 0°C,
DAST (158,00 pL. 1,20mmol) dugc bd sung vao d6, sau do khudy & nhiét do trong
phong trong 1 gid. B sung nude vao hdn hop phan mg va chiét hdn hop nay bang
EtOAc. Rira 16p hitu co bang dung dich nuée mudi bao hoa, lam khan bing MgSO, khan

va sau do co trong di€u kién dp suat giam. Dich ¢6 ddc dugc tinh ché bang sic ky cot
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(SiO,, 161 12g; EtOAc/hexan = 30% ~ 70%) va ¢ dé thu dugc hop chit mong mudn
(0,25g, 57%) dudi dang chit ran mau tring.

Budc S: Tong hop etyl 3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
ylmetoxy)biphenyl-4-carboxylat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,16g,
0,76mmol), Pd(dppf)Cl, (0,056g, 0,07mmol) va Cs,CO; (0,44g, 1,38mmol),nuéc
(2mL)/DME (6mL) dugc bd sung vao 5-bromo-2-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril (0,25g, 0,69mmol). Hon hgp duge dun néng bang bic xa vi song &
110°C trong 15 phut va sau d6 dugc lam mat dén nhiét do trong phong. BS sung nudce vao
hon hop phan tng va chiét hdn hop nay bang EtOAc. Rira 16p hitu co bing nudc mudi
bado hoa, lam khan bang MgSO, khan va sau d6 co trong diéu kién ap sut giam. Dich co
dac duogc tinh ché bang sic ky cot silicagel (EtOAc/hexan = 30% ~ 70%) tao ra chét ran
mau trang (0,20g, 65%).

Bu6c 6: Tong hop chit trung gian 9: Etyl 3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,20g, 0,45mmol) dugc hoa
tan trong THF (10mL) va nudc (SmL). O nhiét do trong phong, LiOH' H,0 (0,09¢g,
2,25mmol) duoc bd sung tir tir vao do, sau do khudy trong 1 gid. Sau khi hoan thanh
phan ung, ¢6 hon hgp phan tng trong diéu kién ap sudt giam. Thu chat rin két tua bang

cach loc va lam kho dé thu duoc chit rdn mau tring (0,12g, 62%).

Téng hop chit trung gian 10: Axit 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2-flobiphenyl-4-carboxylic

004

F

Budce 1: Téng hop 2,2-dietyloxiran: 3-Metylenpentan (24,63mL, 201,99mmol) va
mCPBA (55.75g, 323,19mmol) dugc hoa tan trong DCM (300mL) & 0°C. Khudy dung
dich ¢ nhiét do trong phong trong 18 gid. B6 sung dung dich nudc Na2SO3 vao hdn hop
phan (g nay va chiét hdn hop nay bing etyl axetat. Rira [6p hitu co bang dung dich
NaCl bdo hoa trong nudc, lam khan bing MgSO, khan va sau d6 co trong diéu kién ap
suét giam. San phém thu duge duoc st dung ma khong can tinh ché thém (20,00g, 97%,

dau khong mau).

-35-



23570

Bude 2: Tong hop 3-((4-((4-bromophenoxy)metyl)piperidin- 1-yl)metyl)pentan-3-
ol:2,2-dietyloxiran (budc 1 cua chat trung gian 10, 4,08g, 40,76mmol) va K,CO; (2,05g,
16,30mmol),  etanol  (8mL)nuéc (2mL) dugc b6 sung vao  4-((4-
bromophenoxy)metyl)piperidin hydroclorua (buéc 4 ctia chat trung gian 1, 2,50g,
8.15mmol). Hon hop dugc dun néng bang birc xa vi séng & 110°C trong 15 phut va sau
do dugc lam mat dén nhiét do trong phong. BS sung nude vao hdn hop phan tng va chiét
hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc,
lam khan bang MgSO, khan va sau do co trong diéu kién ap suit giam. San pham thu

duoc duogc s dung ma khong can tinh ché thém (2,98g, 98%, chit rin mau do).

Budc 3: Tong hop 4-((4-bromophenoxy)metyl)-1-(2-etyl-2-flobutyl)piperidin:3-
((4-((4-Bromophenoxy)metyl)piperidin-1-yl)metyl)pentan-3-ol (2,98g, 8,04mmol) duoc
tron trong diclometan (10mL) & 0°C. Hén hop nay duoc bd sung DAST (1,26mL,
9,65mmol) va khudy & nhiét do trong phong trong 3 gio. B6 sung dung dich NaHCO; bdo
hoa trong nudc vao hdn hop phan tng nay va chiét hdn hop nay bang diclometan. Rua
16p hitu co bang dung dich NaHCO, bdo hoa trong nudc, lam khan bang MgSO, khan va
sau do co trong diéu kién ap suat giam. San pham thu duoc dugc sir dung ma khong can

tinh ché thém (2,70g, 90%, chét rin mau do).

Budc 4: Toéng hop metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenyl-4-carboxylat: ~ Axit  2-flo-4-(metoxycarbonyl)phenyl boronic  (0,57g,
2,90mmol), Pd(dbpf)Cl, (0,07g, 0,12mmol) va Cs,CO; (1,57g, 4,83mmol),dimetoxyetan
(8mL)nudéc (2mL) dugc bd sung vao 4-((4-bromophenoxy)metyl)-1-(2-etyl-2-
flobutyl)piperidin (0,90g, 2,41mmol),. Hon hgp dugc dun néng bing birc xa vi séng &
120°C trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong. B6 sung nudce
vao hon hop phan Gmg va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung
dich NaCl bao hoa trong nudce, lam khan bang MgSO, khan va sau d6 ¢ trong diéu kién
ap suat giam. Dich ¢6 dac duoc tinh ché bang sic ky cot (Si0,, 13i 40g; etyl axetat/hexan
= 5% dén 70%) va co dé thu duoc hop chit mong muén (0,31g, 29%) dudi dang chét ran

mau trang.

Buoc 5: Tong hop chat trung gian 10: Metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2-flobiphenyl-4-carboxylat (0,31g, 0,70mmol) va LiOH H,0 (0,14g,
3.53mmol) dugc tron trong THF/metanol (1:1) (16mL)/nudec (2mL) & nhiét do trong
phong. Hon hop dugc khudy ¢ cuing nhiét do nay trong 5 gid. C6 hon hop phan Gng trong
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diéu kién 4p suat giam. Bd sung dung dich HCI 1M trong nudc (15mL) vao dich ¢d dac
nav. Thu chat rin két tia bing cach loc va lam kho dé thu duoc hop chit mong mudn

(0,20g, 65%) duédi dang chét rin mau trang.

Tong hop chat trung gian 11: Axit 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)biphenyl-4-carboxylic

OO0,

Budc 1: Tong hop metyl 4°-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)biphenyl-
4-carboxylat: Axit 4-(Metoxycarbonyl)phenyl boronic (0,522g, 2,90 1mmol), Pd(dbpf)Cl,
(0.07g. 0.12Zmmol) va Cs,CO; (1,57g, 4,83mmol),dimetoxyetan (8mL)/nudc (2mL) dugc
bd sung vao 4-((4-bromophenoxy)metyl)-1-(2-metyl-2-flobutyl)piperidin (budc 3 cua
chat trung gian 10, 0,90g, 2,41mmol). Hon hop dugce dun néng bang bic xa vi song &
120°C trong 20 phut va sau d6 duoc lam mat dén nhiét do trong phong. B6 sung nuéc
vao hdn hop phan tng va chiét hdn hop nay bing etyl axetat. Rtra 16p hitu co bang dung
dich NaCl bao hoa trong nudc, lam khan béng MgSO, khan va sau dé cd trong diéu kién
ap suit giam. Dich ¢6 dic dugc tinh ché bang sic ky cot (Si0,, 13i 40g; etyl axetat/hexan
= 5% dén 70%) va ¢ dé thu duoc hop chit mong mudn (0,21g, 20%) dudi dang chit rin

mau trang.

Budc 2: Tong hop chét trung gian 11: Metyl 4°-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)biphenyl-4-carboxylat (0,21g, 0,50mmol) va LiOH H,O (0,10g, 2,51 mmol)
dugc tron trong THF/metanol (1:1) (16mL)/nude (2mL) ¢ nhiét do trong phong. Hon hop
duoc khudy & ciing nhiét do ndy trong 5 gio. C6 hdn hop phan tmg trong diéu kién ap
sut giam. B6 sung dung dich HCI IM trong nudc (15mL) vao dich ¢ dic nay. Thu chit
ran két tua béng cach loc va lam kho dé thu duoc hop chét mong mudn (0,20g, 96%)

dudt dang chat ran mau trang.

Téng hop chét trung gian 12: Axit 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3-flobiphenyl-4-carboxylic
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Budc 1: Téng hop metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)biphenyl-
4-carboxylat:  Axit  4-(etoxycarbonyl)-3-flophenyl boronic (0,56g, 2,65mmol),
Pd(dbpf)Cl, (0,08g, 0,12mmol) va Cs,CO; (1,57, 4,83mmol),dimetoxyetan (8mL)/nudc
(2mL) dugc bd sung vao 4-((4-bromophenoxy)metyl)-1-(2-metyl-2-flobutyl)piperidin
(budc 3 cia chat trung gian 10, 0,90g, 2,4 lmmol). Hdn hop dugc dun nong bang birc xa
vi song ¢ 120°C trong 20 phut va sau dé dugc lam maét dén nhiét do trong phong. Bo
sung nude vao hdn hgp phan tng va chiét hdn hop nay bing etyl axetat. Ria 16p hitu co
bang dung dich NaCl bio hoa trong nude, 1lam khan bang MgSO, khan va sau dé co trong
diéu kién 4p suét giam. Dich ¢ dic duoc tinh ché bing séc ky cot (SiO,, 16i 40g; etyl
axetat/hexan = 5% dén 70%) va ¢ dé thu dugc hop chit mong mudn (0,35g, 31%) duéi

dang chat ran mau trang.

Budc 2: Tong hop chit trung gian 12: Metyl 4°-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)biphenyl-4-carboxylat (0,35g, 0,76mmol) va LiOH H,0(0,16g, 3,80mmol)
dugc tron trong THF/metanol (1:1) (16mL)/nude (2mL) & nhiét d§ trong phong. Hon hop
dugc khudy ¢ cing nhiét do nay trong 5 gid. CO hdn hop phan ung trong diéu kién ap
suat giam. Bo sung dung dich HCI 1M trong nude (15mL) vao dich co dic nay. Thu chét
ran két tia bang cach loc va lam kho dé thu duoc. hop chat mong muén (0,26g, 79%)

dud1 dang chat rdn mau trang.

Tong hop chat trung gian 13: Axit 2’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3-flobiphenyl-4-carboxylic

-

Buéc 1:  Tdéng hop  2-bromo-5-(( 1-(2-etyl-2-hydroxybutyl)piperidin-4-
ymetoxy)benzonitril:2,2-dietyloxiran (3,02 g, 30,15 mmol) va K,CO; (1,25 g, 9,04
mmol),etanol (8 mL)nuéc (2 mL) duoc bd sung vao 2-bromo-5-(piperidin-4-
ylmetoxy)benzonitril hydroclorua (buéc 2 ctia chét trung gian 6, 2,00g, 6,03mmol) . Hdn
hop duoc dun néng bang birc xa vi song ¢ 110°C trong 20 phut va sau do dugc lam mat
dén nhiét do trong phong. B sung nude vao hon hop phan Gng va chiét hon hop nay

bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
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bang MgSO, khan va sau d6 co trong didu kién ap suit giam. San pham thu dugc duge st

dung ma khong can tinh ché thém (2,20g, 92%, chét rin mau vang).

Budc 2: Tong hop 2-bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)benzonitril: 2-Bromo-5-((1-(2-etyl-2-hydroxybutyl)piperidin-4-
yl)metoxy)benzonitril (2,20g, 6,63mmol) dugc tron trong diclometan (20mL) & 0°C. Hon
hop nay duge bd sung DAST (1,043mL, 7,960mmol) va khudy & nhiét do trong phong
trong 4 gio. B6 sung dung dich NaHCO; bio hoa trong nuGe vao hon hop phan tng nay
va chiét hdn hop nay bang etyl axetat. Rura 16p hitu co bang dung dich NaHCO; bao hoa
trong nude, lam khan bang MgSO, khan va sau d6 co trong diéu kién ap suit giam. Dich
¢6 dac duoc tinh ché béng séc ky ¢dt (SiO,, 16i 12g; etyl axetat/hexan = 0% dén 30%) va

co dé thu duoce hop chit mong mudn (0,79g, 30%) duéi dang ddu khong mau.

Budce 3: Tong hop etyl 2°-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-
3-flobiphenyl-4-carboxylat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,50 g, 2,38
mmol), Pd(dppf)Cl, (0,07 g, 0,09 mmol) va Cs,CO; (1,29 g, 3,97 mmol),1,4-dioxan (8
mL)/nuéc (2 mL) dugc bd sung vao 2-bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)benzonitril (0,79g, 1,98mmol). Hon hop dugc dun néng bang burc xa vi song &
120°C trong 20 phut va sau d6 duoc lam mat dén nhiét do trong phong. Bb sung nudce
vao hon hop phan (g va chiét hdn hop nay bing etyl axetat. Rua 16p hitu co bang dung
dich NaCl bao hoa trong nudc, lam khan béng MgSO, khan va sau dé co trong diéu kién
ap suat giam. Dich ¢6 dic dugc tinh ché bang sic ky cot (SiO,, 15i 12g; etyl axetat/hexan
= 0% dén 30%) va co dé thu dugc hop chét mong muén (0,73 g, 75%) dudi dang chét rin

mau trang.

Budc 4: Toéng hop chit trung gian 13: Etyl 2’-xyano-4’-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-3-flobiphenyl-4-carboxylat (0,75g, 1,56mmol) va LiOH
H,0 (0,32g, 7,82mmol) dugc tron trong THF/metanol (1:1) (16mL)/nuéc (2mL) & nhiét
do trong phong. Hon hop dugc khudy & cung nhiét do nay trong 5 gio. C6 hdn hop phan
ng trong diéu kién ap sut giam. B sung dung dich HCI 1M trong nuéc (10mL) va
nude (50mL) vao dich co dic nay. Thu chét ran két taa bang cach loc va lam kho dé thu

duoc hop chat mong mudn (0,71g, 99%) duéi dang chat rin mau tring.

Tong hop chédt trung gian 14: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoic
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Buéc 1: Toéng  hop 3-((4-((2-clopyrimidin-5-yloxy)metyl)piperidin-1-
yDmetoxy)pentan-3-ol: 2-clo-5-(piperidin-4-ylmetoxy)pyrimidin hydroclorua (budc 2
cua chét trung gian 8, 2,00g, 7,57mmol), 2,2-dietyloxiran (3,79g, 37,85mmol) va K,CO;
(2.09g, 15,14mmol) duoc tron voi etanol(12mL)/nude(3mL). Hon hop duge dun néng
bang buc xa vi song & 110°C trong 20 phut va sau d6 duoc lam mat dén nhiét do trong
phong nho d6 lam cho phan tng hoan thanh. B6 sung nude vao hdn hop phan ung va
chiét hon hop nay bing diclometan. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nudc, lam khan bffmg MgSO, khan, loc va sau d6 c6 trong diéu kién ap suét giam. San
pham thu dugc duge sir dung ma khéng cin tinh ché thém (2,40g, 96%, chét rin mau

vang).

Budc 2: Tong hop 2-clo-5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyrimidin:
3-((4-((2-clopyrimidin-5-yloxy)metyl)piperidin-1-yl)metoxy)pentan-3-ol (2,40g,
7.32mmol) dugc hoa tan trong diclometan(20mL) & 0°C. B sung DAST (1,15mL,
8,78mmol) vao dung dich nay, sau d6 khudy & nhiét do trong phong trong 4 gio. Va sau
do, bo sung natri bicarbonat vao hdn hop phan Gng nay ¢ 0°C, sau d6 khudy trong 20
phut nhd d6 lam cho phan tng hoan thanh. B sung nudc vao hdn hop phan g va chiét
hdn hop nay bang etyl axetat. Rura 16p hitu co biang dung dich NaHCO; bdo hoa trong
nude, lam khan bang MgSO, khan, loc va sau do cd trong diéu kién ap sut giam. San

phiam thu duoc duoc sir dung ma khong cén tinh ché thém (1,71g, 70%, ddu mau vang).

Budc 3: Téng hop etyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoat: 2-clo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylhmetoxy)pyrimidin (1,71g, 5,18mmol), axit 4-(etoxycarbonyl)-3-flophenyl boronic
(1,64g, 7,77mmol), Pd(dppf)Cl, (0,42¢g, 0,51mmol) va Cs,CO; (3,37g, 10,36mmol) dugc
tron voi 1.4-dioxan(12mL)/nuée(3mL). Hon hop duoc dun nong béng buc xa vi song &
110°C trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong nh¢ do lam cho
phan Gng hoan thanh. Hon hop phan ting duge loc qua dém Xelit nho d6 loai bo chit rin.
Bo sung nudc vao dich loc nay va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co

bang dung dich NaCl bdo hoa trong nudc, lam khan biang MgSO, khan, loc va sau d6 c6
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trong diéu kién ap suat giam. Dich c¢d dic duoc tinh ché bang sic ky cot (SiO,, 16i 12¢;
etyl axetat/hexan = 0% dén 50%) va c¢6 dé thu duoc hop chit mong muén (1,29g, 57%)

dudi dang chat ran mau trang.

Budc 4: Tong hop chét trung gian 14: Etyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoat (1,29g, 2,97mmol) va LiOH (0,35g, 14,87mmol)
dugc hoa tan trong tetrahydrofuran (8mL)/metanol(8mL)/nuéc(2mL) & nhiét do trong
phong. Dung dich nay duoc khudy & ciing nhiét do nay trong 5 gi0. Loai bé dung mdi ra
khoi hon hop phan Gng nay trong diéu kién ap sut giam. B6 sung dung dich HCI 1M
trong nude (10mL) va nude (60mL) vao dich ¢o dic nay va khudy. Thu chit rin két tia
bfmg cach loc, rira béng nude va lam kho dé thu duoc hop chét mong mudn (1,24g, 96%)

dudi dang chat ran mau trang.

Téng hop chit trung gian 15: Axit 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3,3’-diflobiphenyl-4-carboxylic

O :
Wl
OH

F F
Budec 1: Téng hop tert-butyl 4-((4-bromo-3-flophenoxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (budc 2 cua
chét trung gian 1, 3,00g, 10,22mmol), 4-bromo-3-flophenol (2,14g, 11,24mmol) va
Cs,CO;5 (4,33g, 13,29mmol) duge tron trong axetonitril (14mL) & nhiét do trong phong.
Hon hop nay dugc dun néng c6 hdi luu trong 12 gio va sau d6 duge lam mat dén nhiét do
trong phong. B sung nuée vao hon hop phan tng va chiét hdn hop nay bang etyl axetat.
Rira 16p hitu co bang dung dich NaCl bio hoa trong nudc, lam khan bing MgSO, khan,
loc va sau d6 cb trong diéu kién 4p suét giam tao ra hgp chat mong muén, hop chét nay

duoc s dung ma khong cén tinh ché thém (3,97 g, 100%, dau khong mau).

Buge 2: Tong hop 4-((4-bromo-3-flophenoxy)metyl)piperidin hydroclorua: tert-
butyl 4-((4-bromo-3-flophenoxy)metyl)piperidin-1-carboxylat (3,95g, 10,17mmol) dugc
hoa tan trong diclometan (12mL) & nhiét do trong phong. B6 sung HCI (dung dich 4,00M
trong 1,4-dioxan, 2,79mL, 11,19mmol) vao dung dich nay, sau do khuéy ¢ cung nhié¢t do
nay trong | gio. Thu chat rin két tia bing cach loc, ria bing etyl axetat va lam kho dé
thu dugc hop chét mong mudn (3,20g, 96%) dudi dang chit rin mau tréng.
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Budc 3: Téng  hop 3-((4-((4-bromo-3-flophenoxy)metyl)piperidin-1-
yl)metyl)pentan-3-ol: 4-((4-Bromo-3-flophenoxy)metyl)piperidin hydroclorua (2,00g,
6,16mmol), 2,2-dietyloxiran (3,08g, 30,80mmol) va K,CO; (1,70g, 12,32mmol) dugc
tron voi etanol (6mL)/nuéce (3mL). Hon hop duogc dun nong béng btrc xa vi song & 120°C
trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong nhd d6 1am cho phan tng
hoan thanh. Loai bé dung mdi ra khoi hdn hop phan Gng nay trong diéu kién ap suit
giam. B6 sung nudc vao dich ¢ dac thu duge va chiét hdn hop nay bang etyl axetat. Rira
l6p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan, loc va
sau d6 ¢o trong diéu kién ap sudt giam. San phdm thu duoc duge sir dung ma khong can

tinh ché thém (2,20 g, 92%, chét rin mau tréng).

Budce 4: Tong hop 4-((4-bromo-2-flophenoxy)metyl)-1-(2-etyl-2-
flobutyl)piperidin:  3-((4-((4-Bromo-3-flophenoxy)metyl)piperidin- 1-yl)metyl)pentan-3-
ol (2.20g, 5,66mmol) dugc hoa tan trong diclometan(10mL) & 0°C. B sung DAST
(1,18g, 7,36mmol) vao dung dich nay, sau d6 khudy & nhiét do trong phong trong 3 gid.
B6 sung dung dich NaHCO; bao hoa trong nudc vao hdn hop phan tng nay va chiét hdn
hop nay bang diclometan. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, [am
khan béng MgSO, khan, loc va sau do6 co trong diéu kién ap suét giam. Dich ¢6 dac duoc
tinh ché bang sic ky cot (Si0,, 16i 12g; etyl axetat/hexan = 10% dén 30%) va co dé thu

dugc hop chit mong mudn (1,10g, 49%) du6i dang dau khong mau.

Budc 5: Tong hop metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3,3’-
diflobiphenyl-4-carboxylat: 4-((4-Bromo-2-flophenoxy)metyl)-1-(2-etyl-2-
flobutyl)piperidin (0,54g, 1,38mmol), axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,35g,
[,66mmol), Pd(dbpf)Cl, (0,05g, 0,06mmol) va Na,COs (0,22g, 2,07mmol) duoc tron vai
1,2-dimetoxyetan (6mL)/nuéc (2mL). Hon hop duge dun néng bing birc xa vi séng &
nhiét do trong phong trong 20 phut va sau d6 duoc lam mat dén nhiét do trong phong nhd
do lam cho phan Gng hoan thanh. Hon hop phan tmg duoc loc qua dém Xelit nho do loai
bo chét ran. Bd sung dung dich NaHCO; bdo hoa trong nudc vao dich loc nay va chiét
hdn hop nay bang etyl axetat. Rira 16p hiru co bang dung dich NaCl bdo hoa trong nudc,
lam khan béng MgSO, khan, loc va sau do cd trong diéu kién ap suét giam. Dich c6 dac
duoc tinh ché béng séc ky cot (S10,, 101 12g; etyl axetat/hexan = 15% dén 25%) va cd dé

thu duoc hop chit mong mudn (0,39g, 59%) dudi dang chét rin mau tring.
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Budc 6: Tong hop chit trung gian 15: Metyl 4°-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3.3°-ditlobiphenyl-4-carboxylat (0,39g, 0,84mmol) va LiOH H,O (0,07g,
1.68mmol) dugc hoa tan trong tetrahydrofuran (6mL)/metanol (3mL)/nuéc(2mL) & nhiét
do trong phong. Dung dich nay dugc khudy & cing nhiét do nay trong 8 gio. Loai bo
dung mdi ra khoi hdn hgp phan tmg nay trong diéu kién ap suit giam. Bd sung mot luong
nho HCI vao dich c6 dic nay va khudy. Thu chat rin két tua bang cach loc, ria bing etyl
axetat va lam kho dé thu dugc hop chit mong mudn (0,36g, 96%) dudi dang chat rin

mau trang.

Téng hop chit trung gian 16: Axit 4°-((1-(2-etyl-2-flobutyl)piperidin-4-
ylD)metoxy)-2’-flobiphenyl-4-carboxylic

Ve
OH
F
Buéc 1: Tdéng hop tert-butyl 4-((4-bromo-2-flophenoxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat (buéc 2 cua
chét trung gian 1, 3,00g, 10,22mmol), 4-bromo-2-flophenol (2,14g, 11,24mmol) va
Cs,CO; (4,33g, 13,29mmol) dugc tron trong axetonitril (14mL) ¢ nhiét do trong phong.
Hon hop nay dugc dun nong cé hoi luu trong 12 gi¢ va sau d6 dugc lam mat dén nhiét do
trong phong. B6 sung nude vao hdn hop phan ng va chiét hdn hop nay bing etyl axetat.
Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan bing MgSO, khan,
loc va sau do co trong diéu kién ap suét gidm tao ra hop chit mong mubn, hop chét nay

dugc str dung ma khong can tinh ché thém (3,95 g, 99%, dau khong mau).

Budc 2: Tong hop 4-((4-bromo-2-flophenoxy)metyl)piperidin hydroclorua: tert-
butyl 4-((4-bromo-2-flophenoxy)metyl)piperidin-1-carboxylat(3,90g, 10,04mmol) duoc
hoa tan trong diclometan(12mL) ¢ nhiét do trong phéng. B6 sung HCI (dung dich 4,00M
trong 1.4-dioxan, 2,76mL, 11.04mmol) vao dung dich nay, sau d6 khudy & cing nhiét do
nay trong 1 gio. Thu chat ran két tia bang cach loc, rira bang etyl axetat va lam kho dé
thu dugc hop chat mong mubn (3,20g, 98%) dudi dang cht rin mau tring.

Buéc  3: Toéng hop 3 -((4-((4-bromo-2-flophenoxy)metyl)piperidin-1-
yhmetyl)pentan-3-ol:  4-((4-Bromo-2-flophenoxy)metyl)piperidin hydroclorua (2,00g,
6.16mmol), 2,2-dietyloxiran (3,08g, 30,80mmol) va K,CO; (1,70g, 12,32mmol) duoc
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tron vaéi etanol (6mL)/nuée (3mL). Hon hop dugc dun néng béng burc xa vi séng & 120°C
trong 20 phut va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho phan ting
hoan thanh. Loai b6 dung méi ra khéi hdn hop phan tng nay trong diéu kién ap sudt
giam. B6 sung nudce vao dich ¢b dac thu duge va chiét hdn hop nay bing etyl axetat. L16p
hitu co duge rira biang dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO, khan,
loc va sau do ¢ trong diéu kién ap suat giam tao ra hop chét mong mudn, hop chit nay

dugce sir dung ma khong can tinh ché thém (2,15 g, 89%, chit rin mau tréng).

Budc 4: Tong hop 4-((4-bromo-3-flophenoxy)metyl)-1-(2-etyl-2-
flobutyl)piperidin:  3-((4-((4-Bromo-3-flophenoxy)metyl)piperidin-1-yl)metyl)pentan-3-
ol (2,15g, 5,53mmol) dugc hoa tan trong diclometan (10mL) & 0°C. B sung DAST
(1.16g. 7,19mmol) vao dung dich nay, sau d6 khudy & nhiét do trong phong trong 3 gio.
B sung dung dich NaHCO5 bao hoa trong nudc vao hon hop phan Gng nay va chiét hdn
hop nay bang diclometan. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam
khan béng MgSO, khan, loc va sau d6 cd trong diéu kién &p suét giam. Dich ¢d diac duoc
tinh ché bang sic ky cot (SiO,, 161 12g; etyl axetat/hexan = 0% dén 30%) va co dé thu

duoc hop chit mong mudn (0,95g, 44%) dudi dang dau khong mau.

Budc S5: Tong hop metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2’-
flobiphenyl-4-carboxylat: 4-((4-Bromo-3-flophenoxy)metyl)-1-(2-etyl-2-
flobutyl)piperidin (0,38g, 0,97mmol), 4-(metoxycarbonyl)phenyl axit boronic (0,21g,
I,16mmol), Pd(dbpf)Cl; (0,04g, 0,04mmol) va Na,CO5 (0,15g, 1,46mmol) dugc tron voi
1.2-dimetoxyetan (6mL)/nudc (2mL). Hon hop duoc dun nong béng buc xa vi séng &
120°C trong 20 phut va sau dé duge lam mat dén nhiét do trong phong nho do6 lam cho
phan ng hoan thanh. Hon hgp phan tmg duoc loc qua dém Xelit nhor d6 loai bé chét ran.
B6 sung dung dich NaHCOj; bao hoa trong nudc vao dich loc nay va chiét hdn hop nay
bang etyl axetat. Rua l6p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
béng MgSOy khan, loc va sau d6 c6 trong diéu kién ap suét giam. Dich ¢d dic duge tinh
ché béng sac ky cot (SiO,, 161 12g; etyl axetat/hexan = 15% dén 25%) va co dé thu duogc

hop chat mong mudn (0,282, 64%) dudi dang chét rin mau tring.

Budc 6: Tong hop chét trung gian 16: Metyl 4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2’-flobiphenyl-4-carboxylat (0,28g, 0,62mmol) va LiOH H,0 (0,05g,
[.25mmol) dugc hoa tan trong tetrahydrofuran (6mL)/metanol (3mL)/nuée (2mL) & nhiét
do trong phong. Dung dich nay dugc khudy & cing nhiét do nay trong 8 gio. Loai bo
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dung mai ra khéi hdn hop phan tng nay trong diéu kién ap suét giam. B4 sung mot lugng
nho HCI vao dich ¢d dic nay va khudy. Thu chét rén két taa bang cach loc, rira bang etyl
axetat va lam kho dé thu duoc hop chét mong mudn (0,26g, 95%) dudi dang chat rin

mau trang.

Téng hop chét trung gian 17: Axit 2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoic

O
F3C7<.‘ ®) \N / -
F

Bude 1: Tong hop 1-(4-((5-bromopyridin-2-yloxy)metyl)piperidin-1-yl)-3,3,3-
triflo-2,2-dimetylpropan-1-on:  5-Bromo-2-(piperidin-4-ylmetoxy)pyridin hydroclorua
(budc 2 cha chét trung gian 5. 1,50g, 4,87mmol), HATU (3,70g, 9,75mmol) va DIPEA
(1.72mL, 9,75mmol) dugc tron trong DMF (20mL) ¢ nhiét dd trong phong. Hon hop nay
dugc bo sung axit 3,3.3-triflo-2,2-dimetylpropanoic (1,52 g, 9,75 mmol) va duoc khudy &
80°C trong 48 gio. Bo sung nude vao hdn hop phan tng va chiét hdn hop nay bing etyl
axetat. Rua 16p hitu co bang dung dich NH,C| bdo hoa trong nudc, lam khan bang
MgSO, khan va sau d6 co trong diéu kién ap sut giam. Dich ¢6 dic dugce tinh ché bing
sac ky cot (SiO,. 16i 12g; hexan/etyl axetat = 5% dén 20%) va c6 dé thu duoc hop chét

mong mudn (0.30g. 15%) dudi dang chit rin mau vang.

Bude 2: Tong hop 5-bromo-2-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin: 1-(4-((5-Bromopyridin-2-yloxy)metyl)piperidin-1-yl)-3,3,3-triflo-2,2-
dimetylpropan-1-on (1,02g, 2,49mmol) dugc tron trong tetrahydrofuran (40mL) & 0°C,
hdn hop nay duoc bd sung BH;(SMe,) (dung dich 2,0M trong THF, 6,23mL, 12,46mmol)
va dugc khuay ¢ 50°C trong 5 gid. BS sung nude vao hdn hop phan tng va chiét hon hop
nay bang etyl axetat. Rtra |6p hitu co bang dung dich NaHCOj; bdo hoa trong nudc, lam
khan bang MgSO, khan va sau dé co trong diéu kién ap suét giam. Dich ¢6 dac duoc tinh
ché bing sic ky cot (SiO,, 16i 12g; hexan/etyl axetat = 5% dén 35%) va ¢ dé thu dugc
hop chat mong mubn (0,44, 44%) dudi dang chat rin mau trang.

Bude 3: Tong hop etyl 2-flo-4-(6-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoat: Axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,28 g,
.33 mmol), Pd(dppH)Cl, (0,09 g, 0,11 mmol) va Cs,CO; (0,72 g, 2722
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mmol),dimetoxyetan (12 mL)/nuéc (3 mL) dugc bd sung vao 5-bromo-2-((1-(3,3,3-triflo-
2.2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin (0,44g, 1,11mmol). Hon hop duogc dun
nong bang bire xa vi song ¢ 110°C trong 20 phut va sau d6 dugc lam mat dén nhiét do
trong phong. Hon hop phan tmg duoc loc qua dém Xelit nho d6 loai bo chét rin. B sung
nude vao dich loc nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung
dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan va sau dé ¢o trong diéu kién
ap suat giam. Dich ¢6 dic duoc tinh ché bang sic ky cot (SiO,, 15 12g; hexan/etyl axetat
= 5% dén 40%) va co dé thu duoc hop chat mong mudn (0,38g, 70%) dudi dang chét ran

mau trang.

Budc 4: Tong hop chét trung gian 17: Etyl 2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoat (0,38g, 0,78mmol) duogc trdn
trong tetrahydrofuran (6mL)/MeOH (6mL)/nuéc (3mL) & nhiét d6 trong phong. Hdn hop
nay dugc bo sung LiOH H,0 (0,16g, 3,93mmol) va khudy & cung nhiét d nay trong |
gi0. C6 hdn hop phan ung trong diéu kién ap suét giam. B6 sung nuéc (2mL) va dung
dich HCI 2M trong nudce (1mL) vao dich ¢d dac nay. Thu chét ran két taa béng cach loc

va lam kho dé thu duoc hop chit mong mudn (0,33g, 92%) duéi dang chét ran mau tréng.

Tong hop chit trung gian 18: Axit 2°,3-Diflo-4’-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

A,

Bugse 1. 1-(4-((4-bromo-3-flophenoxy)metyl)piperidin-1-yl)-3,3,3-triflo-2,2-
dimetylpropan-1-on:  4-((4-Bromo-3-flophenoxy)metyl)piperidin hydroclorua (buéc 2
ctia chat trung gian 16, 1,05¢g, 3,23mmol), axit 3,3,3-triflo-2,2-dimetylpropanoic (1,01g,
6.46mmol). HATU (2,46g, 6,46mmol) va DIPEA (1,14mL, 6,46mmol) dugc trdn trong
DMF (40mL) ¢ nhiét do trong phong. Hén hop nay dugc khudy & 80°C trong 5 giv. Bb
sung nudc vao hon hgp phan tng va chiét hdn hop nay bang etyl axetat. Rura 16p hitu co
bang dung dich NH,CI bao hoa trong nudc, lam khan bing MgSO, khan va sau d6 ¢
trong dicu kién 4p suét giam. Dich ¢6 didc dugc tinh ché bang sic ky cot (SiO,, 161 40g;
hexan/etyl axetat = 5% dén 20%) va c¢o dé thu duoc hop chat mong mudn (0,51g, 37%)

duoi dang chat ran mau trang.
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Busc 2: Tong hop  4-((4-bromo-3-flophenoxy)metyl)-1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin: 1-(4-((4-Bromo-3-flophenoxy)metyl)piperidin-1-yl)-3,3,3-triflo-
2.2-dimetylpropan-1-on (1,20g, 2,81mmol) dugc tron trong tetrahydrofuran (20mL) &
0°C. Hdn hop nay duoc bd sung BH;(SMe,) (dung dich 2,0M trong THF, 7,03mL,
14,07mmol) va dugc khudy & 50°C trong 5 gio. B6 sung nude vao hdn hop phan tng va
chiét hon hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nude, lam khan bang MgSO, khan va sau do co trong diéu kién ap sudt giam. Dich co dic
duoc tinh ché bang sic ky cot (SiO,, 16i 12g; hexan/etyl axetat = 0% dén 10%) va co dé

thu duogc hop chét mong muén (0,81 g, 69%) dudi dang dau khong mau.

Budc 3: Tong hop etyl 2°,3-diflo-4"-(( 1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)biphenyl-4-carboxylat: ~ 4-((4-Bromo-3-flophenoxy)metyl)-1-(3,3,3-triflo-
2.2-dimetylpropyl)piperidin  (0,81g, 1,96mmol), axit 4-(etoxycarbonyl)-3-flophenyl
boronic (0,54g, 2,55mmol), Pd(dppf)Cl,(0,16g, 0,19mmol) va Cs,CO3(0,96g, 2,94mmol)
dugce tron voi DMF (10mL). Hon hop duoc dun nong bé‘mg buc xa vi song 6 110°C trong
20 phut va sau d6 dugc lam mét dén nhiét d6 trong phong nho d6 lam cho phan tng hoan
thanh. Hon hgp phan tng duoc loc qua dém Xelit nhor do loai bo chat ran. B sung nudce
vao dich loc nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich
NaCl bdo hoa trong nudc, lam khan bang MgSO, khan, loc va sau do co trong diéu kién
ap suat giam. Dich ¢6 ddc duoc tinh ché bang sic ky cot (Si0,, 13i 12g; etyl axetat/hexan
= 0% dén 40%) va co dé thu dugc hop chit mong muén (0,432, 43%) dudi dang chét ran

mau trang.

Budc 4: Téng hop chét trung gian 18: Etyl 2°,3-diflo-4’-((1-(3,3.3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,43g, 0,86mmol) dugc hoa
tan trong tetrahydrofuran (6mL)/metanol(6mL)/nudc(3mL) ¢ nhiét do trong phong.
LiOH" H,O (0,18g, 4,30mmol) dugc bd sung vao dung dich ndy, sau do khudy & cling
nhi¢t do nay trong 1 gio. Loai bo dung méi ra khoi hon hop phan ung nay trong diéu kién
ap sudt giam. Bo sung nudc (2mL) va dung dich HCI IM trong nudc (1mL) vao dich ¢
dic nay va khudy. Thu chét rin két taa bang cach loc, rira bang nudc va lam kho dé thu

dugc hop chat mong mudn (0,32g, 78%) duéi dang chét rin mau tring.

Tong hop  chét trung gian 19:  Axit  2-flo-4-(5-((1-(3.3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic
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Budc 1. Etyl 1-(3.3,3-triflo-2,2-dimetylpropanoyl)piperidin-4-carboxylat: Axit
3.3,3-triflo-2,2-dimetylpropanoic (1,00g, 6,40mmol), etyl piperidin-4-carboxylat (2,01g,
12,81mmol), EDC (2,45g, 12,81mmol), HOBt (1,73g, 12,8 1mmol) va DIPEA (2,26mL,
12,81mmol) dugc hoa tan trong DMF (30mL) & 80°C. Khuéy dung dich & cung nhiét do
ndy trong 12 gio va sau d6 dugc lam mat dén nhiét do trong phong nhd dé lam cho phan
tmg hoan thanh. B6 sung nudc vao hdn hop phan tng va chiét hdn hop nay bing etyl
axetat. Rira 16p hitu co bang dung dich NH,CI bdo hoa trong nude, lam khan bing
MgSO, khan, loc va sau d6 co trong diéu kién 4p suét giam. Dich ¢ ddc duoc tinh ché
bing sic ky ¢t (SiO,, 161 12g; etyl axetat/hexan = 0% dén 30%) va ¢o dé thu duge hop

chat mong mubn (1,10g, 58%) du6i dang dau khong mau.

Budc 2: Tong hop (1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metanol: Etyl
1-(3.3.3-triflo-2,2-dimetylpropanoyl)piperidin-4-carboxylat (1,44g, 4,87mmol) duoc hoa
tan trong tetrahydrofuran (10mL). O 0°C, LAH (dung dich 1,0M trong THF, 24,38mL,
24,38mmol) dugc bd sung vao dé, sau do khudy & cung nhi€t d§ nay trong 5 phut. Va
hon hop phan tmg nay tiép tuc dugc khudy ¢ 50°C trong 12 gio va sau d6 dugc lam mat
dén nhiét do trong phong nhd d6 lam cho phan ting hoan thanh. B6 sung nude vao hdn
hop phan Gng va chiét hon hop nay bing etyl axetat. Rua I6p hitu co bang dung dich
NaCl bado hoa trong nudc, lam khan béng MgSO, khan, loc va sau d6 ¢o trong diéu kién
ap suat giam. Dich ¢o dic duoc tinh ché bang sic ky cot (SiO,, 15i 12g; etyl axetat/hexan
= 0% dén 30%) va cd dé thu duoc hop chat mong muén (0,38g, 33%) duéi dang dau

khong mau.

Buéc 3: Toéng hop metyl  2-flo-4-(5-hydroxypyridin-2-yl)benzoat:  6-
Bromopyridin-3-ol  (0,50g, 2,87mmol), 3-flo-4-(metoxycarbonyl)phenylaxit boronic
(0,74g, 3,73mmol), Pd(dppf)Cl, (0,23g, 0,28mmol) va Na,CO; (0,45¢g, 4,31mmol) duogc
tron trong tetrahydrofuran (12mL)/nudc (6mL) & nhiét do trong phong. Hon hop nay
dugc khuay ¢ 70°C trong 18 gid. Hon hgp phan ung dugc loc qua dém Xelit nho dé loai
bo chét rin. B sung nudc vao dich loc ndy va chiét hon hop nay bing etyl axetat. Rira

I6p hitu co bang dung dich NaCl bdo hoa trong nudc, 1am khan bang MgSO, khan va sau
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do ¢d trong diéu kién ap suét giam. Dich ¢d ddc duoc tinh ché béng sdc ky cot (SiO,, 101
12g; hexan/etyl axetat = 5% dén 70%) va cd dé thu duoc hop chat mong mudn (0,32g,

45%) dudi dang chét ran mau tring.

Bué6c 4: Tong hop metyl 2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoat: Metyl 2-flo-4-(5-hydroxypyridin-2-yl)benzoat (0,20g,
0,80mmol), (1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metanol (0,38g, 1,6 1mmol),
DIAD (0,27mL, 1,78mmol) va PPh; (0,44g, 1,69mmol) dugc tron trong tetrahydrofuran
(10mL). Hon hgp nay duge khudy & 0°C trong 5 phut va sau d6 ¢ nhiét do trong phong
trong 5 gid nita. B6 sung nuéc vao hdn hop phan tng va chiét hdn hop nay bing etyl
axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO,
khan, loc va sau do co trong diéu kién ap suét giam. Dich ¢6 dic duogc tinh ché béng sdc
ky cdt (SiO,, 161 12g; etyl axetat/hexan = 0% dén 20%) va c6 dé thu duoc hop chat mong

mudn (0.30g. 79%) dudi dang chét rin mau trang.

Bu6e 5: Tong hop chat trung gian 19: Metyl 2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (0,30g, 0,64mmol) dugc hoa
tan trong tetrahydrofuran (3mL)/metanol (3mL)/nuéc(IlmL) & nhiét d6 trong phong.
LiOH H,0 (0,13g, 3,20mmol) duoc bd sung vao dung dich nay, sau dé khudy & cing
nhiét do nay trong 1 gio. Loai bo dung mdi ra khéi hon hop phan tmg nay trong diéu kién
ap suat giam. B6 sung nude (2mL) va dung dich HCI 1M trong nuéc (ImL) vao dich c¢o
dac nay va khudy. Thu chit rin két tha bang cach loc, rira bing nudc va lam kho dé thu

duoc hop chat mong mudn (0,25g, 85%) dudi dang chét rin mau tring.

Tong hop chit trung gian 20: Axit 4-(6-((1-(2,2-Diflobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoic

/_,(NQ% = ;

F N OH
F

Budc 1: Toéng hop 1-(4-((5-bromopyridin-2-yloxy)metyl)piperidin-1-yl)-2,2-
diflobutan-1-on:  5-Bromo-2-(piperidin-4-ylmetoxy)pyridin hydroclorua (budc 4 cua
chat trung gian 5, 1,13g, 9,10mmol), HATU (3,46g, 9,10mmol) va DIPEA (1,61mL,
9.10mmol) dugc tron trong DMF (20mL) & 80°C. Hon hop dugc khuéy ¢ cung nhiét do
nay trong 14 gio va sau d6 duge lam mat dén nhiét do trong phong nho do lam cho phan
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ang hoan thanh. B4 sung nudc vao hdn hop phan Gmg va chiét hdn hop nay bang etyl
axetat. Rtra 16p hitu co bang dung dich NH,CI bdo hoa trong nudc, lam khan bang
MgSOy khan, loc va sau do c6 trong diéu kién ap suét giam. Dich ¢d dic duoc tinh ché
bang sic ky cot (SiO,, 15i 12g; etyl axetat/hexan = 0% dén 30%) va cd dé thu duoc hop

chat mong mudn (1,00g, 58%) dudi dang dau khong mau.

Budc 2: Tong hop 5-bromo-2-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin:
1-(4-((5-Bromopyridin-2-yloxy)metyl)piperidin-1-yl)-2,2-diflobutan- 1-on (0,87g,
2.32mmol) dugc hoa tan trong tetrahydrofuran (20mL). Dung dich nay duoc khudy ¢ 0°C
trong 5 phut. BH;(SMe,) (5,80mL, 11,61mmol) dugce bd sung vao do. Va hdn hop phéan
ng nay tiép tuc dugc khuéy ¢ 50°C trong 5 gid va sau d6 duoc lam mat dén nhiét do
trong phong nho d6 lam cho phan tmg hoan thanh. B6 sung nude vao hdn hop phéan ung
va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaHCO; bao hoa
trong nudc, lam khan bing MgSO, khan, loc va sau dé ¢o trong diéu kién ap sudt giam.
Dich ¢6 diac duoc tinh ché bé‘mg sdc ky cot (SiO,, 161 12g; etyl axetat/hexan = 0% dén

20%) va c6 dé thu dugc hop chét mong mubn (0,32g, 37%) dudi dang dau khong mau.

Budc 3: Tong hop etyl 4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-3-
vh)-2-tlobenzoat:  5-Bromo-2-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin (0,32,
0.88mmol), axit 4-(etoxycarbonyl)-3-flophenyl boronic (0,24g, 1,14mmol), Pd(dppf)Cl,
(0.07g, 0,08mmol) va Cs,CO;5 (0,43g, 1,32mmol) dugc tron voi 1,2-dimetoxyetan
(10mL)/ nudce (2,5mL). Hon hop duge dun néng bang birc xa vi song ¢ 110°C trong 20
phut va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho phan tng hoan
thanh. Hon hop phan tng duoc loc qua dém Xelit nhd d6 loai bo chét ran. B sung nudc
vao dich loc nay va chiét hon hop nay bang etyl axetat. Rua [6p hitu co bang dung dich
NaCl bao hoa trong nudc, lam khan béng MgSO, khan, loc va sau d6 cd trong diéu kién
ap suat giam. Dich ¢6 ddc duoc tinh ché bang sic ky cot (SiO,, 16i 12¢; etyl axetat/hexan
= 0% dén 45%) va co dé thu dugc hop chat mong mudn (0,21g, 52%) dudi dang chét ran

mau trang.

Budc 4: Tong hop chit trung gian 20: Etyl 4-(6-((1-(2,2-diflobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoat (0,21g, 0,46mmol) dugc tron trong tetrahydrofuran
(6mL)/metanol (6mL)/nuéc (3mL) ¢ nhiét dd trong phong. Hon hop nay dugc bd sung
LiOH H,0 (0,09g, 2,33mmol) va khudy & cung nhi¢t do nay trong 1 gio. Loai b6 dung
mdi ra khoi hdn hop phan tng nay trong diéu kién ap suat giam. B sung nudc (2mL) va

-50-



23570

dung dich HCI IM trong nu¢e (ImL) vao dich ¢6 dic nay va khudy. Thu chét rén két tta
bang cach loc, rira bang nuéc va lam kho dé thu duoc hop chat mong muén (0,17g, 88%)

dudi dang chat ran mau trang.

Tong  hop  chat trung gian  21:  Axit  3-flo-4’-((1-(2,2,3.3,3-
pentaflopropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylic

IO,

Budc l: Tong hop 4-((4-bromophenoxy)metyl)-1-(2,2,3,3,3-
pentaflopropyl)piperidin: 2,2,3,3,3-Pentaflopropyl triflometansulfonat (budc 4 cta chét
trung gian 1, 0,50g, 1,77mmol), 4-((4-bromophenoxy)metyl)piperidin hydroclorua
(0,54¢g, 1,77mmol) va trietylamin (0,49mL, 3,54mmol) dugc tron v&i 2-propanol(15mL).
Hon hop duge dun néng bang bic xa vi song ¢ 140°C trong 1 gio va sau d6 dugce lam
mét dén nhiét do trong phong nho d6 lam cho phan tmg hoan thanh. Loai bé dung mdi ra
khoi hon hop phan tng nay trong diéu kién 4p suét giam. Dich ¢6 dic dugce tinh ché bang
sic ky cot (Si0,, 16i 40g; etyl axetat/hexan = 5% dén 10%) va co dé thu dugc hop chat

mong mudn (0,58g, 81%) dudi dang du khéng mau.

Buéc 2: Toéng hop etyl 3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyrenyl-4-carboxylat: 4-((4-Bromophenoxy)metyl)-1-(2,2,3,3,3-
pentaflopropyl)piperidin (0,80g, 1,98mmol), axit 4-(etoxycarbonyl)-3-flophenyl boronic
(0.50g. 2.38mmol), Pd(dbpf)Cl, (0,03g, 0,06mmol) va xesi carbonat (1,93g, 5,96mmol)
dugc tron vai 1,4-dioxan(10mL)/nude(5SmL). Hon hop duoc dun néng béng blrc xa vi
song & 110°C trong 30 phut va sau d6 duoc 1am mat dén nhiét do trong phong nho dé
lam cho phén (g hoan thanh. B6 sung nuéc vao hdn hop phén tng va chiét hdn hop nay
bang etyl axetat. Rura I6p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau do co trong diéu kién ap suét giam. Dich ¢6 dac duoc tinh
ché béng sdc ky ¢t (SiO,, 15i 40g; etyl axetat/hexan = 5% dén 30%) va cd dé thu duoc
hop chat mong mudn (0,962, 98%) dudi dang chat ran mau trang.

Budc 3: Téng hop chit trung gian 21: Etyl 3-flo-4-((1-(2.2,3.3.3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrenyl-4-carboxylat (0,96g, 1,96mmol) va LiOH
H,O ( 0.16¢g. 3,92mmol) dugc hoa tan trong tetrahydrofuran (40mL)/nuéc(20mL) & nhiét
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do trong phong. Khudy dung dich & 50°C trong 12 gid. Hon hop phéan tng dugc lam mat
dén nhiét do trong phong nho d6 1am cho phan tng hoan thanh. Loai bo dung moi ra khoi
hdn hop phan Gng nay trong diéu kién ap suit giam. Bd sung dung dich HCI IN trong
nude (20mL) vao dich ¢o didc nay va khudy. Thu chét rin két tia bang cach loc, rira bang
nude va lam kho dé thu duoc hop chit mong muén (0,34g, 37%) duéi dang chit rin mau

trang.

Téng hop chit trung gian 22: Axit 3’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3-flobiphenyl-4-carboxylic

00,

NC F

Bu6c 1: Toéng hop 5-bromo-2-((1-(2-etyl-2-hydroxybutyl)piperidin-4-
yl)metoxy)benzonitril: 5-Bromo-2-(piperidin-4-ylmetoxy)benzonitril hydroclorua (budc
2 ctia chit trung gian 9, 2,00g, 6,03mmol), 2,2-dietyloxiran (budc 1 clia chét trung gian
10, 3,02g, 30,15mmol) va K,CO; (1,66g, 12,06mmol) duoc trOon voi
etanol(12mL)/nuée(3mL). Hon hop duoc dun néng béng buc xa vi séng ¢ 110°C trong
20 phtt va sau d6 dugc lam mat dén nhiét do trong phong nho d6 1am cho phan trng hoan
thanh. B6 sung nudc vao hdn hop phan ting va chiét hdn hop nay bang diclometan. Ria
I6p hitu co bang dung dich NaCl bio hoa trong nudc, lam khan bang MgSO, khan, loc va
sau d6 co trong diéu kién ap suét giam. San pham thu dugc duge su dung ma khong cin

tinh ché thém (2,30g, 96%, chét rin mau vang).

Budc 2: Tdéng hop 5-bromo-2-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)benzonitril: 5-Bromo-2-((1-(2-etyl-2-hydroxybutyl)piperidin-4-
yl)metoxy)benzonitril (2,30g, 5,8 lmmol) dugc hoa tan trong diclometan (20mL) & 0°C.
B6 sung DAST (0,91mL, 6,98mmol) vao dung dich nay, sau d6 khudy & nhiét do trong
phong trong 4 gid. Va sau d6, bd sung natri bicarbonat vao hdn hgp phan ting nay ¢ 0°C,
sau d6 khuay trong 20 phit nho d6 lam cho phan tng hoan thanh. B sung nudce vao hdn
hop phan tng va chiét hdn hop nay bang diclometan. Rira 16p hitu co bang dung dich
NaHCOj; bdo hoa trong nuéc, lam khan bang MgSO, khan, loc va sau do6 co trong diéu
kién ap suat giam. San pham thu duogc dugc st dung ma khong céan tinh ché thém (1,52g,

65%, chat ran mau vang).
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Budc 3: Téng hop etyl 3’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-
3-flobiphenyl-4-carboxylat: 5-Bromo-2-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)benzonitril (1,52g, 3,82mmol), axit 4-(etoxycarbonyl)-3-flophenyl boronic
(1,21g, 5,73mmol), Pd(dppf)Cl, (0,31g, 0,38mmol) va Cs,COs3 (2,49¢g, 7,65mmol) duoc
tron v6i 1,4-dioxan(12mL)/nuée(3mL). Hon hop dugc dun nong bang buc xa vi song &
110°C trong 20 phut va sau d6 duoc lam mat dén nhiét do trong phong nho dé lam cho
phan tng hoan thanh. Hon hgp phan tng duoc loc qua dém Xelit nho d6 loai bé chit rén.
B6 sung nuée vao dich loc nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co
béng dung dich NaCl bao hoa trong nuéc, lam khan béng MgSO, khan, loc va sau do cd
trong diéu kién 4p sudt giam. Dich ¢6 ddc dugc tinh ché bang sic ky cot (SiO,, 15i 12g;
etyl axetat/hexan = 0% dén 30%) va ¢6 dé thu duoc hop chét mong muén (1,16g, 62%)

dudi dang chat ran mau trang.

Buéc 4: Téng hop chat trung gian 22: Etyl 3’-xyano-4’-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-3-flobiphenyl-4-carboxylat (1,16g, 2,39mmol) va LiOH
(0,28g, 11,96mmol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol (8mL)/nuéc
(2mL) ¢ nhiét d trong phong. Dung dich nay dugc khudy & cing nhiét do nay trong 5
gio. Loai bo dung moéi ra khoi hdn hop phan tng niy trong didu kién ap suét giam. B
sung dung dich HCI IM trong nuéc (10mL) va nudc (60mL) véo dich ¢o dic nay va
khudy. Thu chét rén két tua bang cach loc, rira bing nudc va lam kho dé thu duoc hop

chat mong mudn (1,03g, 94%) dudi dang chit ran mau trang.

Téng hop chat trung gian 23: Axit 2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoic

O o4
F O /
\ N OH
F
Buéc 1: Tong hop tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat: Piperidin-4-
ylmetanol (50,00g, 434,14mmol) dugc tron trong diclometan (300mL) & nhiét do trong
phong. Hon hop nay duoc bd sung TEA (72,61mL, 520,96mm01) va khudy trong 10 phut.
Boc anhydrit (104.22¢g. 477.55mmol) duoc bd sung vao do, sau do khuéy 0 cung nhiét do
nay trong 1 gid. B6 sung nude vao hon hop phan tng va chiét hon hop nay bang

diclometan. Rira 16p hitu co bang dung dich NH,Cl bdo hoa trong nudc, lam khan bing
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MgSO, khan va sau d6 c6 trong diéu kién 4p sudt giam. San phdm thu dugc duge su dung

ma khong can tinh ché thém (93,00g, 99%, chit rin mau tring).

Budc 2: Tong hop tert-butyl 4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat:
tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (93,00g, 431,97mmol), MsCI (54,43g,
475,17Tmmol) va TEA (72,25mL, 518,37mmol) duoc tron trong diclometan (400mL) &
0°C. Hon hop duge khudy & nhiét do trong phong trong 2 gid. Bb sung nuée vao hdn hop
phan tng va chiét hdn hop nay bing diclometan. Rira 16p hitu co bang dung dich NH,Cl
bdo hoa trong nudc, lam khan bing MgSO, khan va sau dé co trong diéu kién ap suit
gidm. Bo sung etyl axetat (40mL) va hexan (100mL) vao dich cb dic nay. Thu chét rin
két tua béng cach loc va lam kho dé thu duoc hop chét mong mudn (120,00g, 94%) dudi

dang chat rdan mau trang,.

Budc 3: Tong hop tert-butyl 4-((6-bromopyridin-3-yloxy)metyl)piperidin-1-
carboxylat:  tert-butyl  4-((metylsulfonyloxy)metyl)piperidin-1-carboxylat  (12,43g,
42,36mmol). 6-bromopyridin-3-ol (8,10g, 46,60mmol) va Cs,CO; (20,70g, 63,55mmol)
dugc tron trong axetonitril (250mL) ¢ nhiét do trong phong. Hon hgp nay dugc dun néng
¢6 hoi luu trong 5 gio va sau d6 duge lam mat dén nhiét do trong phong. BS sung nudc
vao hdn hop phan g va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung
dich NaCl bao hoa trong nudc, lam khan bé“mg MgSO, khan, loc va sau d6 co trong didu
kién ap suat giam. Dich ¢ dac dugc tinh ché bing sic ky cot (SiO,, 16i 12g; etyl
axetat/hexan = 0% dén 40%) va c¢6 dé thu duoc hop chat mong mubn (12,00g, 76%) dudi

dang chat rdn mau trang.

Budc 4: Tong hop tert-butyl 4-((6-(4-(etoxycarbonyl)-3-flophenyl)pyridin-3-
yloxy)metyl)piperidin-1-carboxylat: tert-butyl 4-((6-bromopyridin-3-
yloxy)metyl)piperidin-1-carboxylat (9,88g, 26,61mmol), axit 4-(etoxycarbonyl)-3-
flophenyl boronic (7.33g, 34.59mmol), Pd(dppH)Cl, (2,17g, 2,66mmol) va Cs,CO;
(17,34g, 53,22mmol) dugc tron trong 1,4-dioxan(240mL)/nuée (60mL) & 90°C. Hon hop
dugc khudy & cliing nhiét do nay trong 12 git va sau, d6 dugc lam mat dén nhiét do trong
phong nho d6 lam cho phan tmg hoan thanh. Hon hgp phan ung dugc loc qua dém Xelit
nho do loai bo chat ran. B6 sung nude vao dich loc nay va chiét hon hop nay bang etyl
axetat. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudce, lam khan bang MgSO,
khan, loc va sau d6 c6 trong diéu kién ap sudt giam. B sung etyl axetat (10mL) va hexan

(30mL) vao dich co6 dac nay va khuéy. Thu chét ran két tua béng cach loc, rua bﬁng
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hexan va lam kho dé thu dugce hop chét mong muén (9,50g, 77%) dudi dang chit rin

mau trang.

Bugc S: Tong hop etyl 2-flo-4-(5-(piperidin-4-ylmetoxy)pyridin-2-yl)benzoat
hydroclorua: tert-butyl 4-((6-bromopyridin-3-yloxy)metyl)piperidin-1-carboxylat
(23,60g, 51,47mmol) dugc hoa tan trong diclometan (500mL) & nhiét do trong phong. B6
sung HCI (dung dich 4,0M trong 1,4-dioxan, 51,47mL, 205,88mmol) vao dung dich nay,
sau do khudy ¢ cung nhiét do nay trong 1 gio. Thu chat rén két tia bang cach loc, ria
bing hexan va lam kho dé thu duoc hop chit mong muén (20,00g, 98%) dudi dang chat

rdn mau trang.

Buéc 6: Tong hop etyl 2-flo-4-(5-((1-(2-hydroxy-2-metylpropyl)piperidin-4-
vl)metoxy)pyridin-2-yl)benzoat: Etyl 2-flo-4-(5-(piperidin-4-ylmetoxy)pyridin-2-
yhbenzoat hydroclorua (20,00g, 50,65mmol), 2,2-dimetyl oxiran (45,65mL,
506.49mmol) va K,CO; (3,50g, 25,32mmol) dugce tron véi etanol (10mL). Hon hop dugc
dun néng bang burc xa vi song ¢ 110°C trong 15 phut va sau d6 dugc lam mat dén nhiét
dg trong phong nho do lam cho phéan (mg hoan thanh. B6 sung nudc vao hdn hop phan
ng va chiét hon hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bao hoa
trong nude, lam khan bang MgSO, khan, loc va sau d6 co trong diéu kién ap sudt giam.
San pham thu duoc duoc st dung ma khong can tinh ché thém ( 18,00g, 82%, chit ran

mau trang).

Buoc 7: Tong hop etyl 2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoat: Etyl 2-flo-4-(5-((1-(2-hydroxy-2-metylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoat (20,10g, 46,68mmol) dugc hoa tan trong diclometan
(300mL). Dung dich nay dugc khudy & 0°C trong 5 phat. DAST (6,16mL, 46,68mmol)
duoc bo sung vao do, sau do khudy & nhiét do trong phong trong 1 gid nita. B6 sung
nude vao hon hgp phan tmg va chiét hdn hop nay bing diclometan. Rira 16p hitu co bing
dung dich NaHCOs bao hoa trong nuéc, lam khan bang MgSO, khan, loc va sau do6 ¢
trong didu kién ap sudt giam. San phim thu duoc dugc st dung ma khong can tinh ché

thém (20,00g, 99%, chit rin mau nau).

Buéc 8: Tong hop chat trung gian 23: Etyl 2-flo-4-(5-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (20,00g, 46,24mmol) va LiOH’
H,0 (9,70g, 231,21mmol) duoc hoa tan trong tetrahydrofuran
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(100mL)/metanol(100mL)/nuéc (SOmL) & nhiét do trong phong. Dung dich nay duoc
khuay & cung nhiét d6 nay trong 1 gi0. Loai bd dung mdi ra khoi hdn hop phan tng nay
trong didu kién ap suét giam. Loc chét ran két tua, ria bing nude va lam khé dé thu duge

hop chat mong mudn (18,00g, 96%) dudi dang chét ran mau tring.

Téong hop  chét trung gian  24:  Axit  2-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

F3C—-|<_ 0— ,>—< ;}—Q
Fr N OH
F

Budc 1: Tong hop 2-bromo-5-(piperidin-4-ylmetoxy)pyridin hydroclorua: tert-
butyl 4-((6-bromopyridin-3-yloxy)metyl)piperidin-l;carboxylat (budc 3 cua chat trung
gian 23, 1,10g, 2,96mmol) duoc hoa tan trong diclometan (50mL). O 0°C, HCI (dung
dich 4,00M trong 1,4-dioxan, 2,22mL, 8,88mmol) duoc bd sung vao do, sau do khuéy o
nhiét do trong phong trong 4 gid. Loai bo dung mdi ra khéi hdn hop phan tng nay trong
diéu kién ap sudt giam. San phdm thu dugc duge sir dung ma khong cin tinh ché thém

(0,85g, 93%, chit ran mau trang).

Buéc 2: Téng hop 2-bromo-5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin: 2,2,3,3,3-Pentaflopropy! triflometansulfonat (0,50g, 1,77mmol), 2-
bromo-5-(piperidin-4-ylmetoxy)pyridin hydroclorua (0,60g, 1,95mmol) va trietylamin
(0.35g, 3.54mmol) dugc trdn véi 2-propanol(13mL). Hon hop duogc dun néng béng buc
xa vi song 6 140°C trong 1 gid va sau d6 dugc lam mat dén nhiét do trong phong nhd do
lam cho phan tng hoan thanh. B6 sung nude vao hdn hop phan tng va chiét hon hop nay
bang etyl axetat. Rira 16p hiru co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau do ¢d trong diéu kién ap suét giam. Dich ¢6 dic dugc tinh
ché béng SAc ky cot (SiO,, 161 12g; etyl axetat/hexan = 0% dén 5%) va ¢o dé thu duoc

hop chit mong mudn (0,50g, 70%) dudi dang dau khéng mau.

Budc 3: Tong hop metyl 2-flo-4-(5-((1-(2,2,3.3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoat:  2-Bromo-5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin  (0,50g, 1,20mmol), 3-flo-4-(metoxycarbonyl)phenylaxit boronic
(0,25g, 1.48mmol), Pd(dbpf)Cl, (24mg, 0,03mmol) va xesi carbonat (1,20g, 3,72mmol)
dugc tron voi 1.4-dioxan (10mL)/nuéc (4mL). Hon hop dugc dun néng béng buc xa vi
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song ¢ 110°C trong 30 phut va sau d6 dugc lam mat dén nhiét do trong phong nho do
lam cho phéan mg hoan thanh. B6 sung nuéc vao hdn hop phéan tmg va chiét hdn hop nay
bang etyl axetat. Rira 16p hifu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSOy, khan, loc va sau d6 co trong diéu kién 4p sudt giam. Dich ¢6 dac dugc tinh
ché bang sic ky cot (SiO,, 13i 40g; etyl axetat/hexan = 5% dén 40%) va cd dé thu duoc

hop chat mong muén (0,30g, 50%) dudi dang chét rin mau tring.

Buéc 4: Toéng hop chit trung gian 24: Metyl 2-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat(0,30g, 0,63mmol) va LiOH
H,0 (53mg, 1,25mmol) dugc hoa tan trong tetrahydrofuran (30mL)/nude (10mL) & nhiét
do trong phong. Khuay dung dich & 50°C trong 10 gid va sau d6 duoc lam mat dén nhiét
do trong phong nho d6 lam cho phan ng hoan thanh. Loai bé dung méi ra khoi hon hop
phan ung nay trong diéu kién 4p suat giam. B3 sung dung dich HCl 1M trong nudc
(5mL) vao dich co dic nay va khudy. Thu chit rin két tua bang cach loc, rira bang nudc

va lam kho dé thu dugc hop chét mong mubn (0,27g, 92%) dudi dang chét ran mau tréng.

Tong hop chét trung gian 25: (2S,4R)-Metyl 4-hydroxy-2-metylpyrolidin-2-
carboxylat HCI

Budce 1: Tong hop (2S,4R)-1-tert-butyl 2-metyl 4-(tert-
butyldimetylsilyloxy)pyrolidin-1,2-dicarboxylat: ~ (2S,4R)-1-tert-butyl ~ 2-metyl  4-
hydroxypyrolidin-1,2-dicarboxylat (10,00g, 40,77mmol) va tert-butyldimetylsilyl clorua
(7.37g, 48,93mmol) dugc hoa tan trong DMF (100mL) & nhiét do trong phong. B sung
imidazol (5,55g, 81,54mmol) vao dung dich nay, sau d6 khudy & cuing nhiét do nay trong
16 giv. B6 sung dung dich nuéec HCI 0,2N vao hdn hop phan tng va chiét hon hop nay
bang etyl axetat. Rira [6p hitu co bang dung dich NaHCO; bo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau do6 ¢ trong diéu kién ap suat giam tao ra hop chéat mong
mubn (14,60 g, 100%) dudi dang diu khéng mau. San phdm thu duge duge st dung ma

khong cén tinh ché thém
Budce 2: Téng hop (25.,4R)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-2-
metylpyrolidin-1,2-dicarboxylat; (2R,4R)-1-tert-butyl 2-metyl 4-(tert-
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butyldimetylsilyloxy)-2-metylpyrolidin-1,2-dicarboxylat: ~ Diisopropylamin  (9,79mL,
69,85mmol) dugc hoa tan trong tetrahydrofuran (400mL). Dung dich dugc lam lanh dén
0°C va n-butyl lithi (dung dich hexan 1,60M, 43,15mL, 69,04mmol) duoc bd sung vao
do tir tlr, sau d6 khudy ¢ cung nhiét do nay trong 10 phut. Hon hop phan ung dugc lam
lanh dén -20°C wva 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon  (16,70mL,
138,07mmol) dugc bd sung vao do, sau do khudy & cung nhiét do nay trong 10 phut nira.
(28,4R)-1-tert-butyl ~ 2-metyl  4-(tert-butyldimetylsilyloxy)pyrolidin-1,2-dicarboxylat
(14,60g, 40,6 1mmol) duogc hoa tan trong tetrahydrofuran (100mL). Dung dich nay duoc
b6 sung vao hén hgp phan tng. Hon hop phén tng dugc dun néng dén 0°C trong 1 gio.
Va sau d6, hén hop phdn Ung dugc lam lanh dén -78°C. Iodometan (3,79mL,
60,9 1mmol) dugc bd sung vao do, sau do khudy & cung nhiét d§ nay trong 4 gid. B sung
dung dich amoni clorua bdo hoa trong nudc vao hdn hgp phan ting va chiét hn hop nay
bang etyl axetat. Rira 16p hitu co bang nudc, lam khan bang MgSO, khan, loc va sau dé
co trong diéu kién 4p suat giam. Dich ¢6 ddc dugc tinh ché bang sic ky cot (SiO,, 16i
80g; etyl axetat/hexan = 0% dén 10%) va cd dé thu duoc hop chat mong muén (2S,4R)-
I-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-2-inetylpyrolidin-1,2-dicarb0xylat (dau
khong mau, 6,21g, 41%) va (2R,4R)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-2-
metylpyrolidin-1,2-dicarboxylat (ddu khong mau, 2,02g, 13%).

'H-NMR (400 MHz, CDCly) & 4,40 - 4,36(m, 1 H), 3,75 - 3,64 (m, 4 H), 3,44 -
3,33 (m, 1 H), 2,32 - 2,24 (m, 1 H), 1,94 - 1,90 (m, 1 H), 1,63 - 1,61 (m, 3 H), 1,44 - 1,40
(m, 9 H), 0,88 - 0,87 (m, 9 H), 0,06 - 0,05 (m, 6 H).

'"H-NMR (400 MHz, CDCl;) § 4,39 - 4,32 (m, 1 H), 3,78 - 3,64 (m, 4 H), 3,33 -
3,23 (m, 1 H), 2,23 - 2,03 (m, 2 H), 1,56 - 1,55 (m, 3 H), 1,44 - 1,40 (m, 9 H), 0,87 - 0,85
(m, 9 H), 0,06 - 0,04 (m, 6 H).

Budc 3: Tong hop (2S,4R)-1-tert-butyl 2-metyl 4-hydroxy-2-metylpyrolidin-1,2-
dicarboxylat: (25,4R)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-2-
metylpyrolidin-1,2-dicarboxylat (6,21g, 16,62mmol) duoc hoa tan trong tetrahydrofuran
(30mL) ¢ nhiét do trong phong. B6 sung TBAF (dung dich tetrahydrofuran 1,00M,
21,61mL. 21,6 Immol) vao dung dich nay, sau d6 khudy & cling nhiét do nay trong 1 gio.
Bo6 sung nudc vao hdn hop phan (mg va chiét hdn hop nay bing etyl axetat. Rira 16p hitu
co bang dung dich NaCl bio hoa trong nudc, lam khan bang MgSO, khan, loc va sau dé
cd trong diéu kién 4p sudt giam. Dich ¢ dic dwoc tinh ché bing séc ky cot (SiO,, 15i
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40g; etyl axetat/hexan = 50% dén 100%) va cd dé thu duoc hop chit mong muén (4,21g,

98%) du6i dang dau mau vang nhat.

Budc 4: Tong hop chét trung gian 25: (2S,4R)-1-tert-butyl 2-metyl 4-hydroxy-2-
metylpyrolidin-1,2-dicarboxylat (4,21g, 16,24mmol) dugc hoa tan trong 1,4-dioxan
(5mL) ¢ nhiét do trong phong. B sung HCI (dung dich 1,4-dioxan 4,00 M, 16,24mL,
64,94mmol) vao dung dich nay, sau dé khudy & cing nhiét do nay trong 1 gio. Loai bo
dung mdi ra khdi hon hgp phan tng nay trong diéu kién ap sudt giam. B sung dietylete
(100mL) vao dich c¢6 dic nay va khudy. Thu chit rin két taa bang cach loc, rira bang
hexan va lam kho dé thu dugc hop chit mong mudn (3,10g, 98%) dudi dang chét rin

mau trang.

'"H-NMR (400 MHz, CD;0D) 5 4,58 - 4,55 (m, 1 H), 3,89 (s, 3 H), 3,48 - 3,44 (m,
1 H). 3.40 - 3,36 (m, 1 H), 2,62 - 2,57 (m, 1 H), 2,18 - 2,13 (m, 1 H), 1,82 (s, 3 H).

Toéng hop chit trung gian 26: (2R,4R)-Metyl 4-hydroxy-2-metylpyrolidin-2-

o)
Hci H

carboxylat HCI

HO

Budce 1: Tong hop (2R,4R)-1-tert-butyl 2-metyl 4-hydroxy-2-metylpyrolidin-1,2-
dicarboxylat: (2R,4R)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-2-
metylpyrolidin-1,2-dicarboxylat (budc 2 cia chét trung gian 25, 2,02g, 5,40mmol) dugc
hoa tan trong tetrahydrofuran (10mL) & nhiét d6 trong phong. B6 sung TBAF (dung dich
1.00M trong THF, 7,03mL, 7,03mmol) vao dung dich ndy, sau dé khudy & cing nhiét do
nay trong 1 gio. B6 sung nudc vao hdn hop phan tmg va chiét hdn hop nay bing etyl
axetat. Rita 1¢p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bing MgSO,
khan, loc va sau do cd trong diéu kién ap suét giam. Dich c6 dic duge tinh ché béng sic
ky cot (SiO,, 161 40g; etyl axetat/hexan = 50% dén 100%) va co dé thu duoc hop chét

mong mudn (1,36g, 97%) dudi dang diu mau vang nhat.

Budc 2: Tong hop chat trung gian 26: (2R,4R)-1-tert-butyl 2-metyl 4-hydroxy-2-
metylpyrolidin-1,2-dicarboxylat (1,36g, 5,24mmol) dugc hoa tan trong 1,4-dioxan (3mL)
& nhiét do trong phong. Bé sung HCI (dung dich 4,00M trong 1,4-dioxan, 9,17mL,
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36,71mmol) vao dung dich nay, sau d6 khuéy ¢ cung nhiét do nay trong 1 gio. Loai bd
dung mdi ra khoi hdn hop phan (g nay trong diéu kién ap suit giam. B sung etyl axetat
(10mL) va dietylete (50mL) vao dich ¢6 dic nay va khudy. Thu chit rén két tua bing
cach loc, rira bang hexan va lam kho dé thu duoc hop chit mong mudn (0,90g, 87%)

dudi dang chat rdn mau trang.

"H-NMR (400 MHz, CD;0D) & 4,56 - 4,54 (m, 1 H), 3,87 (s, 3 H), 3,61 - 3,57 (m,
1 H), 3,40 - 3,36 (m, 1 H), 2,67 - 2,62 (m, 1 H), 2,23 - 2,18 (m, 1 H), 1,73 (s, 3 H).

Tong  hop  chit  trung  gian  27:  Axit  2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

O
F3C-6 o \ ﬂ/ o
F

Budge 1: Tong hop metyl 2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat: (1-((1-
(Triflometyl)xyclobutyl)metyl)piperidin-4-yl)metanol (budc 2 ciia chit trung gian 3,
0,50g, 1,99mmol), metyl 2-flo-4-(5-hydroxypyridin-2-yl)benzoat (buéc 3 cua chét trung
gian 19, 0,98¢g, 3,97mmol) va PPh; (1,09g, 4,17mmol) dugc tron trong tetrahydrofuran
(30mL). Hon hop nay dugc khudy ¢ 0°C trong 10 phut. DIAD (0,68mL, 4,37mmol) dugc
bo sung vao dé, sau d6 khudy & nhiét do trong phong trong 5 gio nita. Loai bé dung moi
ra khoi hon hop phan tng nay trong didu kién ap suét giam. Dich ¢d dic duogc tinh ché
béng sdc ky ¢dt (SiO,, 16i 12g; etyl axetat/hexan = 0% dén 20%) va cd dé thu duoc hop

chat mong mudn (0,62g, 64%) dudi dang chat rin mau tring.

Buéc 2: Toéng hop chit trung gian 27: Metyl 2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (0,62g,
1,29mmol) va LiOH (0,15g, 6,45mmol) dugc trdn trong tetrahydrofuran (9mL)/metanol
(3mL)/nudce (3mL). Hon hop dugc khuéy ¢ nhiét do trong phong trong 20 phut va duoc
khudy tiép & 60°C trong 12 gidr va sau d6 dugc lam mét dén nhiét do trong phong nho do
lam cho phan tung hoan thanh. Loai bé dung mdi ra khéi hdon hop phan tmg nay trong
diéu kién 4p suit giam. Bd sung dung dich HCI 1N trong nudc vao dich ¢d dic nay va
khudy. Thu chat rin két tia bang cach loc, rira bing nude va lam kho dé thu duoc hop
chat mong mudn (0.47¢g, 78%) dudi dang chét rin mau tréng.

-60-



23570

Téng hop chat trung gian 28: Axit 4-(5-((1-(2,2,3,3,3-Pentaflopropyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoic

N\/:>—-\ _fN O

Budc 1: Tdéng hop tert-butyl 4-((5-bromopyrazin-2-yloxy)metyl)piperidin-1-
carboxylat: tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (buéc 1 ciia chat trung
gian 1, 10,00g, 46,44mmol), NaH (60%, 2,78g, 69,67mmol) va 2,5-dibromopyrazin
(12,15g, 51,09mmol) dugc hoa tan trong N,N-dimetylformamit (200mL). Khudy dung
dich & nhiét do trong phong trong 1 gior va dugc khudy tiép & 80°C trong 5 gio va sau dé
dugc lam mét dén nhiét do trong phong nhd d6 lam cho phan tng hoan thanh. B sung
nuée (250mL) vao hdn hgp phan tmg va khudy. Thu chit ran két tua bang cach loc, rira
bang nudc va lam kho dé thu dugc hop chit mong mudn (11,00g, 63%) dudi dang chét

ran mau vang.

Buge 2: Tong hop 2-bromo-5-(piperidin-4-ylmetoxy)pyrazin hydroclorua: tert-
butyl 4-((5-bromopyrazin-2-yloxy)metyl)piperidin-1-carboxylat (11,00g, 29,54mmol) va
HCI (dung dich 4,00M trong 1,4-dioxan, 22,16mL, 88,64mmol) dugc hoa tan trong etyl
axetat (10mL) ¢ nhiét d§ trong phong. Dung dich nay dugc khudy ¢ cung nhiét do nay
trong 3 gio. Thu chét rin két tia bang cach loc, rua bing etyl axetat va lam kho dé thu
duge 2-bromo-5-(piperidin-4-ylmetoxy)pyrazin hydroxyclorua (8,00g, 87%) dudi dang

chat ran mau trang.

Buéc 3: Tong hop 2-bromo-5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyrazin: 2-Bromo-5-(piperidin-4-ylmetoxy)pyrazin hydroxyclorua (1,00g,
3.24mmol), 2,2.3,3,3-pentaflopropyl triflometansulfonat (1,00g, 3,56mmol) va TEA
(0,54mL, 3,88mmol) dugc tron vdi 2-propanol (15mL). Hon hop nay duoc khuéy O nhiét
do trong phong trong 20 phit. Hon hop dugc dun nong bang buc xa vi song ¢ 140°C
trong 1 gio va sau d6 dugc lam mét dén nhiét do trong phong nho d6 lam cho phan ng
hoan thanh. B6 sung nude (20mL) vao hdn hop phan tmg va khudy. Thu chat rin két tha
bang cach loc, rira bang nudc va lam khé dé thu duge hop chit mong muén (0,80g, 61%)

dud1 dang chat ran mau trang.
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Buéc 4: Tong hop metyld-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
ylD)metoxy)pyrazin-2-yl)benzoat:  2-Bromo-5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
vh)metoxy)pyrazin (0,40g, 0,99mmol), 4-(metoxycarbonyl)phenylaxit boronic (0,17g,
0.99mmol), Pd(dbpf)Cl, (0,03g, 0,04mmol) va Cs,CO5 (0,64g, 1,97mmol) duoc trdn véi
I,4-dioxan (12mL)/nuée (3mL). Hon hop dugc dun néng biang bic xa vi song & 120°C
trong 20 phit va sau dé duge lam mat dén nhiét d6 trong phong nhd dé 1am cho phan ung
hoan thanh. B6 sung nudc vao hdn hop phan ung va chiét hdn hop nay bang diclometan.
Rira 16p hitu co biang dung dich NaCl bdo hoa trong nude, lam khan bang MgSO, khan,
loc va sau do cd trong diéu kién ap suét gidm. Dich ¢6 didc dugc tinh ché béng sic ky cot
(Si0,, 16i 12g; etyl axetat/hexan = 0% dén 20%) va cd dé thu duge hop chit mong mudn

(0,32g, 70%) dudi dang chit rdn mau tring.

Buéc S5: Tdéng hop chit trung gian 28: Metyld-(5-((1-(2,2,3.3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoat (0,32g, 0,69mmol) va LiOH
(0.08g. 3.48mmol) dugc tron vai tetrahydrofuran (9mL)/metanol (3mL)/nudc (3mL).
Hon hop duge khudy ¢ nhiét do trong phong trong 20 phut va duge khudy tiép & 60°C
trong 12 gio va sau d6 dugc lam mat dén nhiét do trong phong nhd d6 lam cho phan Gng
hoan thanh. Loai bo dung moi ra khoi hdn hop phén ng nay trong diéu kién ap suét
giam. B6 sung nudc (20mL) vao dich c¢o déac nay va khudy. Thu chat rin két tua bang
cach loc, ria béng nude va lam kho dé thu duoc hop chét mong mudn (0,30g, 96%) dudi

dang chat rdn mau trang.

Tong hop chét trung gian 29: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-2-yl)-2-flobenzoic

OH

Oy o
(®]
N
F
Budc 1: Tong hop 2-bromo-5-(pyridin-4-ylmetoxy)pyridin hydroclorua: tert-butyl
4-((6-bromopyridin-3-yloxy)metyl)piperidin- 1-carboxylat (budc 3 ciia chat trung gian 23,
10,00g, 26,86mmol) dugc hoa tan trong diclometan (200mL) & nhiét do trong phong. B

sung HCl (dung dich 4,00M trong dioxan, 26,86mL, 107,45mmol) vao dung dich nay,

sau d6 khudy & ciing nhiét do nay trong 5 gio. Thu chat rin két tia bang cach loc, rira
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bang diclometan va lam kho dé thu dugce hop chit mong mudn (8,10g, 97%) dudi dang

chat ran mau trang.

Buéc 2: Toéng  hop 3-((4-((6-bromopyridin-3-yloxy)metyl)piperidin-1-
yhmetyl)pentan-3-ol:  2-Bromo-5-(pyridin-4-ylmetoxy)pyridin  hydroclorua  (3,00g,
9.75mmol), 2,2-dietyloxiran (budc 1 ciia chét trung gian 10. 4,88g, 48,76mmol) va
K,CO5 (2,69g. 19,50mmol) dugc tron voi etanol (8mL)/nude (2mL). Hon hop duogc dun
néng béng birc xa vi song & 110°C trong 20 phit va sau d6 duoc lam mat dén nhiét do
trong phong nho do lam cho phan tmg hoan thanh. B6 sung nuéc vao hdn hop phan ung
va chiét hdn hop nay bing etyl axetat. Rtra 16p hitu co bang dung dich NaCl bdo hoa
trong nuéc, lam khan bang MgSO, khan, loc va sau d6 co trong didu kién ap suit giam.
San pham thu duoc duoc sir dung ma khéng cén tinh ché thém (3,20g, 88%, chét rin mau

vang).

Budc 3: Tong hop 2-bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin:  3-((4-((6-Bromopyridin-3-yloxy)metyl)piperidin-1-yl)metyl)pentan-
3-ol (3,20g, 8,61mmol) duoc hoa tan trong diclometan (10mL). Dung dich nay duoc
khudy & 0°C trong 10 phut. DAST (1,46mL, 11,20mmol) duogc bd sung vao dé, sau do
khudy ¢ nhiét do trong phong trong 5 gi& nita. B6 sung nude vao hdn hop phan ung va
chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bing dung dich NaCl bao hoa trong
nude, lam khan biang MgSO, khan, loc va sau dé ¢o trong didu kién ap sudt giam. Dich
¢6 ddc duoc tinh ché béng sdc ky ¢dt (SiO,, 18i 40g; etyl axetat/hexan = 0% dén 30%) va

cd dé thu dugc hop chit mong mudn (1,10g, 34%) duéi dang chat rdn mau trang.

Buéc 4  Toéng hop  metyl  4-(5-((1 -(2-etyl-2-flobutyl)piperidin-4-
ylh)metoxy)pyridin-2-yl)-2-flobenzoat: 2-Bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylmetoxy)pyridin  (1,10g, 2,94mmol), 3-flo-4-(metoxycarbonyl)phenylaxit boronic
(0,70g, 3,53mmol), Pd(dppf)Cl, (0,12g, 0,14mmol) va Cs,CO; (1,92g, 5,89mmol) duoc
tron voi 1,4-dioxan (8mL)/nude (2mL). Hon hop duge dun néng béng buc xa vi séng &
120°C trong 20 phit va sau d6 dugc lam mat dén nhiét do trong phong nh¢o d6 lam cho
phan ung hoan thanh. Hon hop phan tng duoc loc qua dém Xelit nhd do loai bé chét rén.
B6 sung nude vao dich loc nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co
béng dung dich NaCl bao hoa trong nudc, lam khan béng MgSO, khan, loc va sau do ¢o

trong diéu kién ap suat giam. Dich c6 ddc duoc tinh ché béng sdc ky ¢t (SiO,, 161 12g;
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etyl axetat/hexan = 0% dén 50%) va c¢d dé thu dugc hop chit mong mubn (0,95g, 72%)

dudi dang chat ran mau trang.

Budc 5: Tong hop chat trung gian 29: Metyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)pyridin-2-yl)-2-flobenzoat (0,95g, 2,12mmol) va LiOH (0,25g, 10,63mmol)
dugc hoa tan trong tetrahydrofuran (16mL)/metanol(16mL) /nuGe(4mL) & nhiét do trong
phong. Dung dich nay dugc khudy & cuing nhiét do nay trong 18 gid. Loai bé dung moi ra
khoi hén hop phan Gng nay trong diéu kién ap suét giam. B6 sung dung dich HCl 1M
trong nude(20mL) va nude (80mL) vao dich ¢ dic nay va khudy. Thu chét ran két tia
bang cach loc, rita bang nudc va lam kho dé thu dugc hop chit mong muén (0,49¢g, 54%)

dudi dang chat rdn mau trang.

Tong hop chét trung gian 30: Axit 3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

Oy (4
A0,
F

Buéc 1: Téng hop metyl 3-flo-4-(5-hydroxypyridin-2-yl)benzoat:  6-
Bromopyridin-3-ol (5,00g, 28,73mmol), 2-flo-4-(metoxycarbonyl)phenylaxit boronic
(6,82¢g, 34,48mmol), Pd(dbpf)Cl, (0,56g, 0,86mmol) va Cs,CO; (27,91g, 86,20mmol)
dugc tron véi 1,4-dioxan(10mL)/nude (SmL). Hon hop dugc dun néng bang birc xa vi
song ¢ 110°C trong 30 phut va sau d6 dugc lam mat dén nhiét do trong phong nho dé
lam cho phan tng hoan thanh. B6 sung nudc vao hdn hop phan tng va chiét hdn hop nay
bang etyl axetat. Rira I6p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bing MgSO, khan, loc va sau d6 ¢ trong diéu kién ap sudt giam. Dich ¢6 dic dugc tinh
ché bang sic ky cot (SiO,, 15i 80g; etyl axetat/hexan = 5% dén 50%) va cd dé thu dugc

hop chat mong mudn (4,20g, 59%) dudi dang chat rin mau tréng.

Budce 2: Téng hop metyl 3-flo-4-(5-((1-((1-
(tritflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat: (1-((1-
(Triflometyl)xyclobutyl)metyl)piperidin-4-yl)metanol (buéc 2 clia chét trung gian
3.1,00g. 3,97mmol), metyl 3-flo-4-(5-hydroxypyridin-2-yl)benzoat (1,08g, 4,37mmol) va
PPhs (1,35g, 5,17mmol) dugc hoa tan trong tetrahydrofuran (30mL) & nhiét do trong
phong. B6 sung DIAD (1,019mL, 5,173mmol) vao dung dich nay, sau d6 khudy ¢ cung
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nhiét do nay trong 12 gid. Bo sung nudc vao hdn hop phan tmg va chiét hdn hop nay
bang etyl axetat. Rira 1¢p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau d6 ¢ trong diéu kién ap sudt giam. Dich ¢d dic dugc tinh
ché béng sac ky cdt (Si0,, 15i 40g; etyl axetat/hexan = 5% dén 20%) va cd dé thu duoc

hop chat mong mubn (0,70g, 36%) dudi dang chit ran mau tring.

Buéc 3: Toéng hop chat trung gian 30: Metyl 3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (0,90g,
1.87mmol) va LiOH H,O (0,15g, 3,74mmol) dugc hoa tan trong tetrahydrofuran
(30mL)/nudc (SmL) & nhiét do trong phong. Khudy dung dich & 50°C trong 10 gio va sau
do dugc lam mat dén nhiét do trong phong nhd do l[am cho phan ing hoan thanh. Loai bd
dung mai ra khéi hon hop phan tng nay trong didu kién ap sut giam. B6 sung dung dich
HCI IM trong nuGe (8mL) vao dich ¢ dic nay va khudy. Thu chét ran két tia bang cach
loc. rita bang nude va lam kho dé thu dugc hop chit mong mudn (0,80g, 91%) dudi dang

chat rin mau trang.

Téng hop chét trung gian 31: Axit 2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoic

NO—\ — 0
A0,
F

Buoc I Téng hop  metyl 2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoat: ~ 5-Bromo-2-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin (budc 4 cta chét
trung gian 5,0,50g, 1,22mmol),3-flo-4-(metoxycarbonyl)phenylaxit boronic(0,53g,
2.70mmol), Pd(dbpf)Cl, (0,04g, 0,07mmol) va Cs,CO; (2,38g, 7,36mmol) duogc tron
trong 1.4-dioxan (8mL)/nuéc (4mL) & nhiét do trong phong. Hon hop duge dun nong
bing buc xa vi song & 110°C trong 30 phut va sau d6 duoc lam mat dén nhiét do trong
phong nho d6 1am cho phéan Gng hoan thanh. BS sung nude vao hdn hop phan Ung va
chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bing dung dich NaCl bao hoa trong
nude, lam khan béng MgSO, khan, loc va sau do6 cd trong diéu kién ap suét giam. Dich
co ddc duoc tinh ché bang sic ky cot (Si0,, 161 12g; etyl axetat/hexan = 5% dén 30%) va

o dé thu duoc hop chét mong mudn (1,00g, 84%) dudi dang chét rdn mau tréng.
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Buéc 2: Téng hop chit trung gian 31: Metyl 2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoat (1,00¢g,
2,08mmol) va LiOH H,O (0,17g, 4,16mmol) dugc hoa tan trong tetrahydrofuran
(50mL)/nude (15mL) & nhiét d trong phong. Khudy dung dich ¢ 50°C trong 10 gio va
sau d6 duoc lam mat dén nhiét do trong phong nho d6 lam cho phan Ging hoan thanh.
Loai bo dung mdi ra khoi hdn hop phan tmg nay trong diéu kién ap suét giam. B sung
dung dich HCI 1M trong nuéc (10mL) vao dich ¢6 dic nay va khudy. Thu chét rén két
tia bang cach loc, rira bang nudc va lam kho dé thu duge hop chit mong muén (0,70g,

72%) dudi dang chat rdn mau tring.

Tong hop chét trung gian 32: Axit 4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoic

Oy 0
FBCé OWOH

Buée 1: Tong hop metyl 4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoat: 5-Bromo-2-((1-((1-
(triffometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin (buéc 4 ciia chit trung gian
5. 1.00g, 2.45mmol),axit 4-(metoxycarbonyl)phenyl boronic (0,48g, 2,70mmol),
Pd(dbpf)Cl, (0,04g, 0,07mmol) va Cs,CO; (2,38g, 7,36mmol) dugc tron trong 1,4-dioxan
(8mL)/nudc (4mL) & nhiét do trong phong. Hon hgp dugc dun néng bing birc xa vi séng
6 110°C trong 30 phut va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho
phan Gng hoan thanh. B6 sung nuéc vao hdn hop phan tng va chiét hdn hop nay bing
etyl axetat. Rura 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bing
MgSOy khan, loc va sau d6 ¢d trong diéu kién ap sudt giam. Dich ¢6 dic duoc tinh ché
bang sic ky cot (SiO,. 161 12g; etyl axetat/hexan = 5% dén 30%) va c6 dé thu duge hop

chat mong mudn (1,00g, 88%) dudi dang chét rin mau tring.

Bude 2: Tong hop  chat trung gian  32:  Metyl  4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoat (1,00g,
2,16mmol) va LiOH H,O (0,18g, 4,32mmol) dugc hoa tan trong tetrahydrofuran
(50mL)/nude (15mL) 6 nhiét dd trong phong. Khuéy dung dich & 50°C trong 10 gio va

sau d6 dugc lam mat dén nhiét d6 trong phong nh¢o d6 1am cho phan ng hoan thanh.
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Loai bo dung mdi ra khéi hdn hgp phan Gng nay trong diéu kién ap suit giam. Bd sung
dung dich HCI 1M trong nudc (10mL) vao dich ¢6 dic nay va khudy. Thu chit rin két
tha bang cach loc, rira bang nudc va lam kho dé thu dugce hop chit mong mudn (0,84g,

86%) dudi dang chét rin mau tring.

Toéng hop chit trung gian  33:  Axit  3-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

Oy
FSC_F‘(F W OH
F

Budc 1: Tong hop tert-butyl 4-(((6-(2-flo-4-(metoxycarbonyl)phenyl)pyridin-3-
yhoxy)metyl)piperidin-1-carboxylat: tert-butyl 4-(((metylsulfonyl)oxy)metyl)piperidin-
I-carboxylat (budc 2 cua chit trung gian 1, 2,00& 6,8 Immol), metyl 3-flo-4-(5-
hydroxypyridin-2-yl)benzoat (budc 1 clia chét trung gian 30, 1,682, 6,81mmol) va
Cs,CO5 (4.44¢g, 13,63mmol) dugc tron v6i axetonitril (25mL) & nhiét do trong phong.
Hon hop nay dugc khuéy 0 80°C trong 15 gid va sau d6 duoc lam mat dén nhiét do trong
phong nho d6 lam cho phan Gng hoan thanh. B6 sung nude (40mL) vao hdn hop phan
ang va khudy. Thu chét ran két tua bing cach loc, rira bing nudc va lam kho dé thu duogc

hop chit mong mudn (2,71g, 89%) dudi dang chét rin mau tring.

Budc 2: Toéng hop metyl 3-flo-4-(5-(piperidin-4-ylmetoxy)pyridin-2-yl)benzoat
hydroclorua: tert-butyl 4-(((6-(2-flo-4-(metoxycarbonyl)phenyl)pyridin-3-
yhoxy)metyl)piperidin-1-carboxylat (2,70g, 6,07mmol) va HCI (4,00M solution in 1,4-
dioxan, 7,59mL, 30,30mmol) dugc hoa tan trong DCM (20mL) & nhiét do trong phong.
Dung dich nay dugc khudy & cung nhiét do nay trong 18 gio. Va sau do, thu chat ran két
thia bang cach loc va lam kho dé thu duoc hop chit mong muén (2,30g, 99%) dudi dang

chat rdn mau trang.

Budc 3: Tong hop metyl 3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoat: ~ Metyl  3-flo-4-(5-(piperidin-4-ylmetoxy)pyridin-2-
yh)benzoat hydroclorua (1,00g, 2,62mmol), 2,2,3,3,3-pentaflopropyl triflometansulfonat
(1,48g, 5,25mmol) va TEA (0,72mL, 5,25mmol) dugc trdn v6i 2-propanol (18mL). Hon
hop duge dun nong bing birc xa vi séng & 140°C trong 1 gid va sau d6 dugc lam mat dén
nhi¢t do trong phong nho dé 1am cho phan ting hoan thanh. Loai bé dung méi ra khéi hon
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hop phan tng nay trong didu kién ap suét giam. Dich c6 dic dugc tinh ché bang sic ky
cot (SiO,, 181 40g; etyl axetat/hexan = 5% dén 10%) va c6 dé thu dugc hop chit mong

mubn (0,57g, 46%) dudi dang chit rin mau tring.

Budc 4: Téng hop chat trung gian 33: Metyl 3-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (0,57g, 1,20mmol) duoc hoa
tan trong tetrahydrofuran (10mL)/metanol (SmL)/nudc (5mL) & nhiét do trong phong.
LiOH H,0 (0,05g, 2,41mmol) dugc bd sung vao dung dich nay, sau dé khudy ¢ 80°C
trong 15 gio. Loai bé dung mdi ra khéi hdn hop phan ing nay trong diéu kién ap sudt
giam. B6 sung dung dich nude HCI (20mL) vao dich ¢o dic nay va khudy. Thu chét ran
két tha bang cach loc, rua bang nudc va lam kho dé thu duoc hop chit mong mubn

(0,41g, 73%) dudi dang chat rin mau trang.

Tong hop chét trung gian 34: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-3-flobenzoic

F N O
(-0
—N OH
F

Budce 1:  Téng hop metyl  4-(5-((1 -(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin-2-yl)-3-flobenzoat: 2-Bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin (budc 3 cta chét trung gian 29, 0,89g, 2,38mmol), axit 2-flo-4-
(metoxycarbonyl)phenyl boronic (0,61g, 3,09mmol), Pd(dppf)Cl, (0,09g, 0,11mmol) va
Cs,CO5 (1,55g, 4,76mmol) dugc tron voi 1,4-dioxan (8mL)/nude (2mL). Hon hop duoc
dun nong bang bitic xa vi song & 120°C trong 20 phut va sau d6 duogc lam mét dén nhiét
d trong phong nho d6 lam cho phan ng hoan thanh. Hon hgp phan tng dugc loc qua
dém Xelit nho do loai bo chét ran. B sung nudc vao dich loc nay va chiét hon hop nay
bang etyl axetat. Ria 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
béng MgSO, khan, loc va sau d6 co trong diéu kién ap suét giam. Dich ¢6 dac duoc tinh
ché béng sac ky cot (Si0,, 16i 12g; etyl axetat/hexan = 10% dén 50%) va c6 dé thu duoc

hop chat mong muén (0,73 g, 68%) dudi dang chét rin mau tring.

Budc 2: Tong hop chit trung gian 34: Metyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)pyridin-2-yl)-3-flobenzoat (0,73g, 1,64mmol) va LiOH (0,19g, 8,20mmol)
dugce hoa tan trong tetrahydrofuran (8mL)/metanol (8mL)/nudc (2mL) & nhiét do trong
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phong. Dung dich nay dugc khudy & cliing nhiét do nay trong 18 gi0. Loai bé dung mdi ra
khoi hdn hop phan ung nay trong diéu kién ap suat giam. BS sung dung dich HCl 1M
trong nude (20mL) va nude (10mL) vao dich co dic nay va khudy. Thu chét ran két tua
bang céch loc, rira bang etyl axetat va lam kho dé thu duoc hop chat mong muén (0,58g,

81%) dudi dang chét rin mau trang.

Téng hop chét trung gian 35: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoic

F N O
-0
—N OH

Buoc 1: Tong hop metyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
vl)metoxy)pyridin-2-yl)benzoat: 2-Bromo-5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin (1,90g, 5,09mmol), axit 4-(metoxycarbonyl)phenyl boronic (1,48g,
7.63mmol). Pd(dppf)Cl »(0,20g, 0,25mmol) va Cs,COs (3,31g, 10,17mmol) duoc tron véi
1.4-dioxan (8mL)/nude (2mL). Hon hop dugc dun néng béng blrc xa vi song ¢ 120°C
trong 20 phat va sau d6 duge lam mat dén nhiét do trong phong nhd d6 lam cho phan Ung
hoan thanh. Hon hop phan ing duoc loc qua dém Xelit nhd do loai bod chét rin. B6 sung
nudce vao dich loc ndy va chiét hdn hop néty‘ bang etyl axetat. Rura 16p hitu co bing dung
dich NaCl bdo hoa trong nuéc, lam khan bang MgSO, khan, loc va sau dé co trong diéu
kién 4p sudt gidm. Dich c6 ddc dugc tinh ché bing sic ky cot (SiO,, 16i 40g; etyl
axetat/hexan = 10% dén 50%) va ¢d dé thu dugc hop chat mong mudn ( 1,10g, 50%) dudi

dang chat rdn mau trang.

Bude 2: Tong hop chit trung gian 35: Metyl 4-(5-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoat (0,80g, 1,86mmol) va LiOH (0,22g, 9,33mmol) duoc
hoa tan trong tetrahydrofuran (12mL)/metanol (12mL)/nuéc (3mL) & nhiét do trong
phong. Dung dich nay dugc khudy & cung nhiét do nay trong 18 gio. Loai bé dung moi ra
khoi hon hop phan Gng nay trong diéu kién ap sudt giam. B sung dung dich HCI 1M
trong nuoc (20mL) va nudc (60mL) vao dich cd déé nay va khudy. Thu chét rin két tua
bang cach loc, rira bang nudc va lam khd dé thu duoc hop chit mong muén (0,5 lg, 66%)

dud1 dang chat rdn mau trang.

-69-



23570

Toéng hop chét trung gian 36: Axit 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoic

N OH

F\)< NO_\O 7 7

Buéc 1: Toéng hop 3-((4-(((5-bromopyridin-2-yl)oxy)metyl)piperidin-1-
yl)metyl)pentan-3-ol: 5-Bromo-2-(piperidin-4-ylmetoxy)pyridin hydroclorua (bué¢c 2 cua
chat trung gian 5, 3,00g, 9,75mmol), 2,2-dietyloxiran (budc 1 ciia chit trung gian 10,
4,88g, 48,76mmol) va K,CO; (2,69g, 19,50mmol) dugc trdn véi etanol(8mL)/nudc
(2mL). Hon hop duge dun néng bang birc xa vi song ¢ 110°C trong 20 phut va sau dé
dugc lam mat dén nhiét d6 trong phong nhd d6 lam cho phan ng hoan thanh. B4 sung
nude vao hon hgp phan tng va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang
dung dich NaCl bdo hoa trong nuéc, lam khan bang MgSO, khan, loc va sau dé co trong
diéu kién ap sudt giam. San pham thu duoc duoc sir dung ma khong cén tinh ché thém

(3.60g. 99%., dau mau do).

Budc 2: Tong hop 5-bromo-2-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin: 3-((4-(((5-Bromopyridin-2-yl)oxy)metyl)piperidin-1-yl)metyl)pentan-
3-0l (3,60g, 9,69mmol) dugc hoa tan trong metylen clorua (30mL). Dung dich nay duoc
khuay & 0°C trong 10 phiit. B6 sung DAST (1,65mL, 12,60mmol) vao d6, sau d6 khudy &
nhiét do trong phong trong 4 gid nita. B6 sung dung dich NaHCO; bdo hoa trong nudgc
vao hon hgp phan tng nay va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang
dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO, khan, loc va sau dé co trong
diéu kién ap suét giam. Dich ¢d dic dugc tinh ché béng sdc ky cot (SiO,, 15i 40g; etyl
axetat/hexan = 5% dén 50%) va c¢o dé thu duoc hop chit mong mudn (1,82g, 50%) dudi

dang dau mau do.

Budce 3: Téng hop metyl 4-(6-((1-(2-etyl-2-flobutyl)pyridin-4-yl)metoxy)pyridin-
3-yhbenzoat:  5-Bromo-2-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin ~ (1,50g,
4,0Immol), axit 4-(metoxycarbonyl)phenyl boronic (1,16g, 6,02mmol), Pd(dppf)Cl,
(0,16g, 0,20mmol) va Cs,CO5 (2,61g, 8,03mmol) dugc tron véi 1,4-dioxan (8mL)/nude
(2mL). Hon hgp duge dun néng bang birc xa vi song ¢ 120°C trong 30 phut va sau do

dugc lam mat dén nhiét do trong phong nho d6 1am cho phan ung hoan thanh. Hon hop
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phan ung duoc loc qua dém Xelit nho d6 loai bo chét rin. B sung nudc vao dich loc nay
va chiét hon hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa
trong nude, lam khan bang MgSO, khan, loc va sau dé cd trong diéu kién 4p sudt giam.
Dich ¢é ddc dugc tinh ché bing sic ky cot (Si0,, 13i 40g; etyl axetat/hexan = 0% dén
50%) va cd dé thu duoc hop chit mong muén (1,40g, 81%) dudi dang chét rin mau
trémg.

Budc 4: Tong hop chét trung gian 36: Metyl 4-(6-((1-(2-etyl-2-flobutyl)pyridin-4-
yl)metoxy)pyridin-3-yl)benzoat (1,40g, 3,26mmol) va LiOH (0,39g, 16,33mmol) dugc
hoa tan trong tetrahydrofuran (16mL)/metanol (16mL)/nudc (4mL) & nhiét dd trong
phong. Dung dich nay duogc khudy & ciing nhiét do nay trong 1 gio. Loai bé dung moi ra
khoi hén hgp phan tng nay trong diéu kién ap sudt giam. Bd sung HCI (10mL) va nudc
(70mL) vao dich cd dic nay va khudy. Thu chét ran két tia bing cach loc, rira bing
hexan va lam kho dé thu dugc hop chit mong mudn (0,82g, 60%) dudi dang chét ran

mau trang.

Tong hop chat trung gian 37: Axit 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoic

Oy
Sl Vel
F

Budc 1: Toéng hop etyl 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-
3-yl)-2-flobenzoat: 5-Bromo-2-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin
(budc 2 cua chat trung gian 36, 1,50g, 4,01lmmol), axit 4-(etoxycarbonyl)-3-flophenyl
boronic (1,19g, 6,02mmol), Pd(dppf)Cl, (0,16g, 0,20mmol) va Cs,CO; (2,61g,
8.03mmol) dugc tron voi 1.4-dioxan (8mL)/nude (2mL). Hon hop dugc dun nong béng
burc xa vi song 6 120°C trong 30 phut va sau d6 dugc lam mét dén nhiét do trong phong
nho do lam cho phan tng hoan thanh. Hon hop phan tng duge loc qua dém Xelit nho do
loai bo chét ran. BS sung nudc vao dich loc nay va chiét hdn hop nay béng etyl axetat.
Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan,
loc va sau do6 co trong didu kién ap suét giam. Dich ¢6 didc duoc tinh ché bang sic ky cot
(Si0,, 16i 40g; etyl axetat/hexan = 0% dén 50%) va cd dé thu duoc hop chét mong mudn

(0,62g, 33%) duéi dang chét rin mau vang.
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Budc 2: Tong hop chat trung gian 37:Etyl 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoat (0,62g, 1,34mmol) va LiOH (0,16g, 6,73mmol)
dugc hoa tan trong tetrahydrofuran (12mL)/metanol(12mL)/nudc (3mL) & nhiét do trong
phong. Dung dich nay duge khudy & cung nhiét d6 nay trong 1 gid. Loai bo dung moi ra
khoi hon hop phan tng nay trong didu kién ap sudt giam. B6 sung dung dich HCI IM
trong nudc (20mL) va nudc (50mL) vao dich ¢d dac nay va khudy. Thu chét rén két tua
bang cach loc, rira bang nude va lam kho dé thu duge hop chét mong mubn (0,582, 99%)

dudi dang chat ran mau trang.

Tong hop chét trung gian 38: Axit 3’-xyano-4’-((1-(2-flo-2-metylpropyl)piperidin-
4-yl)metoxy)biphenyl-4-carboxylic

A OO,

NC

Bu6c 1: Toéng hop metyl 3’-xyano-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)biphenyl-4-carboxylat: Axit 4-(metoxycarbonyl)phenyl boronic (0,14g,
0.81mmol), Pd(dppf)Cl, (0,02g, 0,03mmol) va Cs,CO; (0,44g, 1,35mmol), DME
(4mL)YH,0 (1mL) dugc bd sung vao S-bromo-2-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)benzonitril (budc 4 ctia chét trung gian 9, 0,25g, 0,67mmol). Han hop duoc
dun néng bang buic xa vi séng & 110°C trong 20 phiit va sau d6 duoc lam mat dén nhiét
do trong phong. Hon hop phan tng duge loc qua dém Xelit nho d6 loai bo chét rin. BS
sung nude vao dich loc nay va chiét hdn hop nay biang EtOAc. Rira I6p hitu co bang
dung dich NH,4Cl bdo hoa trong nuéc, lam khan bang MgSO, khan va sau do ¢ trong
didu kién ap sudt giam. Dich ¢6 dic dugc tinh ché béng sdc ky cot (SiO,, 161 12g;
EtOAc/hexan = 0% dén 30%) va c¢6 dé thu duoc hop chat mong mudn (0,22g, 78%) dudi

dang chat ran mau trang.

Budc 2: Tong hop chit trung gian 38: Metyl 3’-xyano-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenyl-4-carboxylat (0,22g, 0,53mmol) va LiOH
H,O (0,11g, 2,65mmol) dugc hoa tan trong THF/MeOH (8mL)/H,O (2mL) & nhiét do
trong phong. Khudy dung dich ¢ cing nhiét do nay trong 2 gio. C6 hdn hop phan tng
trong diéu kién ap suét giam. Thu chét ran két taa bﬁng cach loc va lam khd dé thu duoc

hop chat mong mudn (0,18g, 86%) dudi dang chat rin mau tring.

-72-



23570

Téng hop  chét trung gian  39:  Axit  4-(5-((1-(3,3,3-Triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

N — O
el e O
N OH

Budc 1: Tong hop metyl 4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoat: (1-(3,3,3-Triflo-2,2-dimetylpropyl)piperidin-4-
yDmetanol (buéc 3 ciia chit trung gian 19, 1,40g, 5.85mmol), metyl 4-(5-
hydroxypyridin-2-yl)benzoat (1,34g, 5,85mmol) va triphenylphosphin (1,68g, 6,43mmol)
dugc hoa tan trong THF (16mL). Dung dich nay dugc khudy ¢ 0°C trong 30 phuat. DIAD
(1,14mL, 5,85mmol) dugc bd sung vao do, sau do khudy & nhiét do trong phong trong 8
gio nira. BO sung dung dich amoni clorua bdo hoa trong nudc vao hon hop phan tng va
chiét hon hop nay bang etyl axetat. Ria 16p hitu co bang dung dich NaCl bdo hoa trong
nude, lam khan bing MgSO, khan, loc va sau do ¢ trong diéu kién ap suit giam. San
pham thu duoc duoc st dung ma khong can tinh ché thém (2,90g, 110%, chit rin mau

trang).

Buéc 2: Téng hop chét trung gian 39: Metyl 4-(5-((1-(3,3,3-triflo-2.2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (2,00g, 4,44mmol) va LiOH
H,0 (0.21g, 8,88mmol) dugc hoa tan trong tetrahydrofuran (10mL)/metanol (6mL)/nuédc
(4mL) & nhiét do trong phong. Khudy dung dich & SOOC trong 6 gi¢ va sau d6 dugc lam
mat dén nhiét do trong phong nhd d6 lam cho phan tng hoan thanh. Loai bo dung moi ra
khoi hon hgp phan Gmg nay trong diéu kién ap suét giam. Bo sung mot luong nhd dung
dich HCI 12N trong nudc vao dich ¢d ddc nay va khuéy. Thu chét ran két taa béng cach
loc, rira béng metylen clorua va lam kho dé thu dugc hop chét mong mubn (0,20g, 10%)

dudi dang chat ran mau trang.

Tong hop chat trung gian 40: Axit  3-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoic

Oy ot

F.C (@]

e e,
F

-73-



23570

Bud6e 1: Téng hop metyl 3-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoat: (1-(3,3,3-Triflo-2,2-dimetylpropyl)piperidin-4-
yDmetanol (budc 3 cia chét trung gian 19, 1,20g, 5,0lmmol), metyl 3-flo-4-(5-
hydroxypyridin-2-yl)benzoat (1,24g, 5,0lmmol) va triphenylphosphin (1,45g, 5,52mmol)
dugc hoa tan trong tetrahydrofuran (20mL). Dung dich nay duoc khudy & 0°C trong 30
phut. DIAD (0,98mL, 5,01mmol) dugc bd sung vao do, sau dé khudy & nhiét do trong
phong trong 6 gid nita. B6 sung dung dich amoni clorua bdo hoa trong nudc vao hdn hop
phan Gng va chiét hon hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl
bao hoa trong nudc, lam khan bang MgSO, khan, loc va sau dé co trong diéu kién ap suét
giam. Dich ¢6 ddc dugc tinh ché bang sic ky cot (Si0,, 181 12g; etyl axetat/hexan = 10%
dén 30%) va co dé thu dugc hop chét mong muén 0,75 g, 31%) dudi dang chét rin mau
tréng.

Budc 2: Toéng hop chat trung gian 40: Metyl 3-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoat (0,20g, 0,43mmol) va LiOH’
H,O (0,02¢g, 0,85mmol) dugc hoa tan trong tetrahydrofuran (6mL)/metanol (4mL)/nuédc
(2mL) ¢ nhiét do trong phong. Dung dich nay dugc khudy trong 6 gio ¢ cung nhiét do
nay. Loai bo dung moéi ra khoi hdn hop phan tng nay trong diéu kién ap suét giam. B
sung mot luong nho dung dich HCI 12N trong nude vao dich ¢6 dic nay va khuéy. Thu
chit ran két tia bang cach loc, ria bing nuéc va lam khd dé thu dugc hop chit mong

muén (0,14g, 72%) duéi dang chéit rin mau tring.

Tong hop chit trung gian 41: Axit 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
ylhmetoxy)pyridin-3-yl)-3-flobenzoic

R N O
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Budc l: Tong hop  metyl 4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-3-flobenzoat: 5-Bromo-2-((1-(2-etyl-2-flo)piperidin-4-
yD)metoxy)pyridin (budc 2 ctia chdt trung gian 36, 1,50g, 4,01lmmol), axit 2-flo-4-
(metoxycarbonyl)phenyl boronic (1,19g, 6,02mmol), Pd(dppf)Cl, (0,16g, 0.20mmol) va

Cs,CO5 (2,61g, 8,03mmol) dugc tron voi 1,4-dioxan (8mL)/nuéc (2mL). Hon hop duoc

dun nong bang buc xa vi song ¢ 120°C trong 30 phit va sau do duge lam mat dén nhiét
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d$ trong phong nho d6 1am cho phan ng hoan thanh. Hon hgp phan tung duge loc qua
dém Xelit nho d6 loai bd chat rin. B sung nudc vao dich loc nay va chiét hdn hop nay
bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau dé co trong diéu kién ap sut giam. Dich c6 dac dugc tinh
ché bang sic ky cot (SiO,, 16i 40g; etyl axetat/hexan = 0% dén 50%) va c6 dé thu duoc

hop chit mong mudn (0,56g, 31%) duéi dang chét rin mau vang.

Budc 2: Tong hop chét trung gian 41: Metyl 4-(6-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)pyridin-3-yl)-3-flobenzoat (0,52g, 1,16mmol) va LiOH (0,13g, 5,82mmol)
duoc hoa tan trong tetrahydrofuran (12mL)/metanol(12mL)/nuéc (3mL) & nhiét do trong
phong. Dung dich nay dugc khudy & ciing nhiét do nay trong 18 gi¢. Loai bo dung moi ra
khoi hon hop phan ng nay trong diéu kién 4p suét giam. B sung dung dich HCI 1M
trong nude (16mL) va nude (40mL) vao dich c6 dac nay va khuéy. Thu chét ran két tua
bang cach loc, rira bang nudc va lam kho dé thu dugc hop chit mong muén (0,50g, 99%)

dudi dang chat ran mau trang.

2. Tong hop cac hop chat ‘
Tong  hop  hop  chat 1148  (S)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxamit

: {Oﬂo -
CN F J

Buoc 1@ (S)-metyl 1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yh)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylat: Chét trung gian 6 (0,10g,
0.23mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat (0,05g, 0,35mmol), EDC (67mg,
0.35mmol), HOBt (47mg, 0,35mmol) va DIPEA (0,08mL, 0,46mmol) dugc hoa tan trong
DMF (4mL) & nhiét d6 trong phong. Khudy dung dich & 80°C trong 12 gid. BS sung
dung dich NH,Cl bdo hoa trong nuéc vao hdn hgp phan tng, va chiét hdn hop nay bang
etyl axetat. Rra 16p hitu co bang dung dich NaCl bio hoa trong nudc, lam khan bang
MgSOy khan va sau d6 co trong diéu kién ap suét giam. Dich ¢6 dic duoc tinh ché bing
sdc ky cot (Si0,. 16i 12g; etyl axetat/hexan = 5% dén 50%) va c6 dé thu dugc hop chét

mong mubn (0,11 g, 86%) dudi dang chét rdn mau tréng.

-75-



23570

Buéc 2: Axit (S)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2°-xyano-3-
flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-
metylpyrolidin-2-carboxylat (0,11g, 0,19mmol) va LiOH H,O (17mg, 0,39mmol) duoc
hoa tan trong THF (10mL)/H,O (5mL) & nhiét d6 trong phong. Khudy dung dich & 60°C
trong 12 gio. Co hdn hop phan ung trong diéu kién ap suét giam. San pham thu duoc

dugce st dung ma khong can tinh ché thém (0,10g, 93%, chit ran mau nau).

Budc 3: Tong hop hop chat 1148: Axit (S)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylic
(0,10g, 0,18mmol), amoni clorua (15mg, 0,27mmol), EDC (53mg, 0,27mmol), HOBt
(38mg, 0,27mmol) va DIPEA (0,06mL, 0,37mmol) dugc hoa tan trong DMF (5mL) &
nhiét do trong phong. Khudy dung dich & 80°C trong14 gid. Co6 hdn hop phan tng trong
diéu kién ap suédt giam. Dich co dic dugc tinh ché bing sic ky cot (Waters, C18,
axetonitril/0,1% TFA trong nudc = 5% dén 75%) va qua 161 SPE (PL-HCO3 MP SPE),

sau do ¢ dé thu duoc hop chét mong mudn (0,05g, 50%) dudi dang chit rin mau tréng.

'H NMR (400 MHz, CDCly) § 7,54 - 7.51 (m, 1 H), 7,50 - 7,42 (m, 2 H), 7,39 -
7.20 (m, 3 H), 7,18 (m, 1 H), 5,72 (m, 1 H), 3,97 - 3,90 (m, 3 H), 3,54 - 3,52 (m, 2 H),
3.27-3.21 (m, 2 H), 2,85 - 2,61 (m, 5 H), 2,33 - 2,27 (m, 2 H), 2,16 - 2,11 (m, 3 H), 1,96
- 1.90 (m, 2 H), 1,88 (s, 3 H), 1,67 - 1,61 (m, 6 H); MS (ESI) m/z 539,2 (M" + H).

Tong hop hop chidt 1191: (2S,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

F 7(,01 ;j(j\LNHz
CN F

HO

Budce 1: (25,4R)-metyl 1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylat: Chat trung gian 6 (0,30g,
0.70mmol), (2S.4R)-metyl 4-hydroxypyrolidin-2-carboxylat (0,12g, 0,84mmol), HOBt
(0.18g, 1.40mmol), EDC (0,26, 1,40mmol) va DIPEA (0,24mL, 1,40mmol) dugc hoa
tan trong DCM (10mL) ¢ nhiét d trong phong. Khudy dung dich & cung nhi¢t do nay
trong 18 gio. Bo sung dung dich NH,CI bao hoa trong nudc vao hdon hop phan ung va
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chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nudc, lam khan bang MgSO, khan va sau do ¢d trong diéu kién ap suét giam. Dich cd dic
duoc tinh ché béng s&c ky cot (SiO,, 161 12g; metanol/diclometan = 0% dén 30%) va co

dé thu dugc hop chat mong mudn (0,12g, 30%) dudi dang chat ran mau tring.

Bude 2: Axit (25,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic:  (2S,4R)-Metyl 1-(2’-
Xyano-3-flo-4°-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxylat (0,12g, 0,2Immol) va LiOH H,O (0,04g, 1,08mmol)
dugc hoa tan trong THF/MeOH (4/4mL)/H,0 (1mL) & nhiét do trong phong. Khudy dung
dich ¢ cung nhiét do nay trong 18 gio. C6 hdn hop phan mg trong didu kién 4p suit
giam. San pham thu duoc duogc st dung ma khong can tinh ché thém (0,10g, 85%, chat

ran mau trang).

Budc 3: Tong hop hop chéat 1191: Axit (2S,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic
(0,10g. 0,18mmol), amoni clorua (0,05g, 0,92mmol), HOBt (0,05g, 0,36mmol), EDC
(0,07g. 0,36mmol) va DIPEA (0,06mL, 0,36mmol) dugc tron véi DMF (20mL) & 80°C.
Hén hop duogc khudy & ciing nhiét do nay trong 18 gio. CO hdn hop phan tng trong diéu
kién ap sut giam. Dich ¢d dic dugc tinh ché béng sdc ky cot (Waters, Cyg,
axetonitril/0,1% TFA trong nudc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP SPE).
Co 1op hitu co thu dugce tao ra hop chét mong muén (0,04g, 40%) dudi dang chét rin

mau trang.

'"H NMR (400 MHz, CDCl;) 6 7,37 - 7,61 (m, 3 H), 7,16 - 7,30 (m, 3 H), 6,99 -
6.98 (m, 1 H), 5.55 (m, 1 H), 4,99 (t, | H,J=7,8 Hz), 4,54 (s, 1 H), 3,92 - 3,93 (m, 3 H),
3.66 - 3,70 (m, 1 H), 3,44 - 3.47(m, 1 H), 3,01 - 3,28 (m, 2 H), 2,65 - 2,76 (m, 3 H), 2,20
- 2.25 (m, 1 H), 2,01 - 2,08 (m, 4 H), 1,78 - 1,80 (m, 3 H), 1,57 (s, 3 H), 152 (s. 3 H):
MS (ESI) m/z 541,2 (M" + H).

Tong hop hop chit 1192: (2S,4S)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxamit
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Bude 1: (25,4S)-metyl 1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-

Tleee

yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxylat: Chat trung gian 6 (0,30g,
0,70mmol), (2S,4S)-metyl 4-flopyrolidin-2-carboxylat (0,12g, 0,84mmol), HOBt (0,18g,
1,40mmol), EDC (0,26g, 1,40mmol) va DIPEA (0,24mL, 1,40mmol) dugc hoa tan trong
DCM (10mL) & nhiét do trong phong. Khuy dung dich ¢ ciing nhiét do nay trong 18 gio.
B6 sung dung dich NH,CI bdo hoa trong nudc vao hdn hgp phan Gng va chiét hdn hop
nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bio hoa trong nudc, lam khan
bing MgSO, khan va sau dé ¢o trong diéu kién 4p sudt giam. Dich ¢b dac duoc tinh ché
bing sic ky cot (SiO,, 161 12g; metanol/diclometan = 0% dén 30%) va ¢ dé thu duoc

hop chat mong mudn (0,3 8g, 97%) dudi dang chit rin mau tréng.

Bude 2: Axit (285,45)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxylic: (2S,4S)-Metyl 1-(2’-xyano-3-
flo-4°-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-
2-carboxylat (0,325¢g, 0,583mmol) va LiOH H,O (0,12g, 2,91mmol) dugc hoa tan trong
THF/ MeOH (4/4mL)/H,0 (1mL) & nhiét do trong phong. Khudy dung dich & cung nhiét
dd nay trong 18 gio. C6 hdn hgp phan Gmg trong didu kién ap suét giam. San pham thu

dugc dugc st dung ma khong can tinh ché thém (0,30g, 94%, chit rin mau tring).

Budc 3: Tong hop hop chit 1192: Axit (28,4S)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxylic
(0,30g, 0,55mmol), amoni clorua (0,14g, 2,77mmol), HOBt (0,15g, 1,10mmol), EDC
(0.21g, 1,10mmol) va DIPEA (0,14g, 1,10mmol) dugc tron véi DMF (20mL) & 80°C.
Hon hop dugc khudy & cung nhiét do nay trong 18 gio va cd trong didu kién ap suét
giam. Dich ¢o dic dugc tinh ché béng sac ky cot (Waters, Cg, axetonitril/0,1% TFA
trong nude = 5% dén 70%) va qua 161 SPE (PL-HCO3 MP SPE). Cé 16p hitu co thu dugc
tao ra hop chét mong mudn (0,03g, 12%) dudi dang chit rin mau vang.

'H NMR (400 MHz, CDCl3) & 7,49 - 7,59 (m, 1 H), 7,38 - 7,45 (m, 2 H), 7,28 -
7,36 (m, 1 H), 7.23 - 7,17 (m, 2 H), 6,63 (s, 1 H), 5,78 (s, 1 H), 5,20 - 5,30 (m, 1 H), 4,97
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- 5,01 (m, 1 H), 3,61 - 4,07 (m, 6 H), 3,32 - 3,42 (m, 2 H), 2,68 - 2,95 (m, 3 H), 2,40 -
2,44 (m, 1 H), 2,00 - 2,28(m, 5 H), 1,57 (s, 3 H), 1,52 (s, 3 H); MS (ESI) m/z 543,2 (M
+ H).

Tong hop hop chét 1198: (2S,48)-4-tlo-1-(4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-

carboxamit

Facg@‘“ozjm

g

Budc 1: (25,4S)-metyl 4-flo-1-(4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxylat: Chit trung gian 1 (0,15 g,
0,33mmol), (285,4S)-metyl 4-flopyrolidin-2-carboxylat (0,09g, 0,67mmol), HATU (0,25g,
0,67mmol) va DIPEA (0,29mL, 1,67mmol) dugc tron trong DMF (5mL) & nhiét do trong
phong. Hon hop nay dugce khudy & 80°C trong 5 gio. Loai bo dung mdi ra khoi hdn hop
phan tung nay trong diéu kién ap suit giam. B sung nuoc vao dich c6 dac thu dugce va
chiét hon hop nay bang diclometan. Rua 16p hitu co bang dung dich NaCl bao hoa trong
nude, lam khan bang MgSO, khan va sau d6 ¢ trong diéu kién ap suat giam. Dich ¢6 ddc
duoc tinh ché bang sic ky cot (Si0,, 16 12g; metanol/diclometan = 0% dén 10%) va ¢

dé thu dugc hop chét mong muén (0,18, 93%) dudi dang chit rdn mau cam.

Bude 2: Axit (2S,4S)-4-flo-1-(4-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxylic: (2S,4S)-Metyl 4-flo-1-(4"-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxylat (0,18g, 0,3lmmol) va LiOH (0,06g, 1,56mmol) duoc tron trong
tetrahydrofuran (3mL)/MeOH (1mL)/H,O (ImL) & nhiét do trong phong. Hon hop nay
dugc khudy ¢ 80°C trong 3 gio. Co hdn hgp phan ng trong diéu kién ap suit giam. B
sung nudc (10mL) vao dich ¢d dic nay. Thu chét ran két tia bang cach loc va lam kho dé

thu duoc hop chat mong muén (0, 1 5g, 85%) dudi dang chét rin mau tréng :

Budc 3: Tong hop hop chit 1198: Axit (2S,4S)-4-flo-1-(4’-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxylic (0,15g, 0,26mmol), HATU (0,20g, 0,53mmol) va DIPEA (0.23mL,
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1,33mmol) duoc tron trong DMF (5mL) & nhiét d§ trong phong. Hon hop nay duoc bd
sung NH,CI (0,07¢g, 1,33mmol) va dugc khudy & 60°C trong 12 gid. C6 hdn hop phan
Gng trong diéu kién &p suat giam. Dich ¢b dic duoc tinh ché bang sic ky cot (Waters,
C18, axetonitril/0,1% TFA trong nudc = 5% dén 75%) va qua 161 SPE (PL-HCO3 MP
SPE), sau d6 ¢o dé thu duoc hop chit mong mudn (0,05g, 37%) dudi dang chét rin mau

vang nhat.

'"H NMR (400 MHz, CDCl3) & 7,55 - 7,46 (m, 6 H), 6,91 (d, 2 H, J= 8,3 Hz), 5,25
- 4,87 (m, 2 H), 3,99 - 3,90 (m, 1 H), 3,80 - 3,75 (m, 2 H), 3,67 - 3,57 (m, 4 H), 2,97 -
2,94 (m, 2 H), 2,63 - 2,37 (m, 3 H), 2,27 - 2,17 (m, 5 H), 2,09 - 1,78 (m, 6 H); MS (ESI)
m/z 562 (M" + H).

Tong  hop  hop  chit 1199: (2S,4R)-4-Hydroxy-1-(4’-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-

carboxamit
O ,
F3C‘6 O§\“NH:
HO
Budce l: (25,4R)-metyl4-hydroxy-1-(4-((1-((1-

(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-

carboxylat: Chat trung gian 1 (0,15g, 0,33mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-
carboxylat (0.09g, 0,67mmol), HATU (0,25g, 0,67mmol) va DIPEA (0,29mL,
1,67mmol) dugc tron trong DMF (SmL) ¢ nhiét do trong phong. Hon hop nay duoc
khudy & 80°C trong 5 gid. Loai bo dung mdi ra khéi hdn hgp phan tng nay trong diéu
kién ap suét giam. Bd sung nude vao dich cd dic thu duoc va chiét hdn hop nay béng
diclometan. Ria 16p hitu co bang dung dich NaCl bdo hoa trong nude, lam khan bang
MgSO, khan va sau d6 c6 trong diéu kién ap suét giam. Dich c6 dic duoc tinh ché bang
sdc ky cot (Si0,, 161 12g; metanol/diclometan = 0% dén 10%) va c6 dé thu duoc hop chit

mong mudn (0,17g, 88%) dudi dang chét rdn mau vang nhat.

Budc 2: Axit (2S,4R)-4-hydroxy-1-(4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxylic: (2S,4R)-Metyl 4-hydroxy-1-(4’-((1-((1-
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(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-

carboxylat (0,17g, 0,29mmol) va LiOH (0,06g, 1,47mmol) dugc tron trong THF
(3mL)/metanol (1mL)/H,O (ImL) & nhiét do trong phong. Hon hop nay duoc khudy &
80°C trong 5 gid. Co hdn hop phan mg trong diéu kién ap suét giam. San pham thu dugc

dugc str dung ma khong can tinh ché thém (0,15g, 90%, ddu mau vang).

Buéc 3: Téng hop hop chit 1199: Axit (2S,4R)-4-Hydroxy-1-(4’-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)pyrolidin-2-
carboxylic (0,15g, 0,26mmol), HATU (0,20g, 0,53mmol) va DIPEA (0,23mL,
1,33mmol) duoc tron trong DMF (5SmL) & nhiét d6 trong phong. Hon hop nay dugce bd
sung NH,CI (0,07g, 1,33mmol) va dugc khudy & 60°C trong 12 gio. Loai bé dung moi ra
khoi hdn hop phan tng nay trong diéu kién ap suét giam. B sung nudce vao dich ¢o dic
thu dugc va chiét hon hgp nay bing diclometan. Rira [6p hitu co bang nuéc, lam khan
bang MgSO, khan va sau do cd trong diéu kién 4p suét giam. Dich c6 dic dugc tinh ché
bang sdc ky cot (Waters, C18, axetonitril/0,1% TFA trong nudc = 5% dén 70%) va qua
16i SPE (PL-HCO3 MP SPE), sau d6 co dé thu duoc hop chat mong mudn (0,03g, 25%)

dudt dang chat ran mau vang nhat.

'"H NMR (400 MHz, CDCly) § 7,60 - 7,54 (m, 4 H), 7,49 (d, 2 H, J = 8,0 Hz), 6,95
(d, 2 H, J= 8.8 Hz), 4,81 - 4,80 (m, 1 H), 4,40 (brs, 1 H), 3,83 - 3,76 (m, 3 H), 3,56 - 3,53
(m, 1 H), 2,91 - 2,88 (m, 2 H), 2,54 (s, 2 H), 2,31 - 2,17 (m, 6 H), 2,08 - 1,78 (m. 6 H),
1.44 - 1,41 (m, 2 H); MS (ESI) m/z 560 (M™ + H).

Tong hop hop chat 1200: (2S,4R)-1-(2-tlo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit

F3c_6 ND_\O-(; }—Q—/(: W,

F

HO
Budc l: (2S,4R)-metyl 1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxylat: Chét trung gian 4 (0,12g, 0,25mmol), HATU (0,19g,
0.51mmol) va DIPEA (0,22mL, 1,28mmol) dugc trdn trong DMF (3mL) & nhiét do trong
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phong. Hoén hop nay dugc bd sung (2S,4R)-metyl4-hydroxypyrolidin-2-carboxylat
(0,06g, 0,51mmol) va duge khudy & 60°C trong 12 gio. Loai bé dung moi ra khoi hon
hop phan Gng nay trong diéu kién 4p sudt giam. Bd sung nudc vao dich ¢6 dic thu dugc
va chiét hon hop nay bing diclometan. Rira 16p hitu co bang nudc, lam khan bing
MgSO, khan va sau d6 co trong diéu kién ap suét giam. Dich ¢6 dic dugce tinh ché bang
sac ky cot (SiO,, 161 12g; metanol/diclometan = 0% dén 10%) va c6 dé thu duoc hop chit

mong mudn (0,15g, 98%) dudi dang chit rin mau vang nhat .

Budce 2: Axit (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(2-flo-4-(5-((1-((1-

(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxylat (0,12g, 0,20mmol) va LiOH H,O (0,04g, 1,00mmol)
duoc tron trong THF (12mL)/metanol (4mL)/H,0 (4mL) & nhiét do trong phong. Hon
hop nay dugc khudy ¢ 80°C trong 5 gio. C6 hdn hop phan tmg trong diéu kién ap sudt
giam. B6 sung dung dich HCI IN trong nuéc vao dich ¢ dic nay. Thu chat rin két taa
bang cach loc va lam kho dé thu duoc hop chit mong mudn (0,05g, 49%) dudi dang chat

ran mau trang.

Buéc 3: Toéng hop hop chit 1200: Axit (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxylic (0,07g, 0,12mmol), HATU (0,09g, 0,24mmol) va DIPEA
(0.10mL, 0,60mmol) dugc hoa tan trong DMF (SmL). Khudy dung dich ¢ nhiét do trong
phong trong 30 phtt. Amoni clorua (0,03g, 0,60mmol) dugc bd sung vao d6. Va hdn hop
phan tng nay tiép tuc duoc khudy & 60°C trong 12 gior va sau d6 dugc lam mat dén nhiét
do trong phong nho do lam cho phan tng hoan thanh. Loai boé dung mdi ra khéi hdn hop
phan tmg nay trong diéu kién ap suét giam. B) sung diclometan (10mL) va nuéc (10mL)
vao dich ¢6 déc thu dugc, sau do loc qua thiét bi loc béng nhua. C6 16p hitu co thu dugce
va tinh ché phan cb thu duoc bing sic ky (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nudc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP SPE), sau d6 co dé

thu dugc hop chét mong mudn (0,03g, 50%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCl;) & 8,48 (s, 1 H), 8,25 (s, 1 H), 7,74 - 7,66 (m, 2 H),
7.57 (t, 1 H, J= 6,0 Hz), 4,84 (t, 1 H, J= 10,0 Hz), 4,43 (brs, 1 H), 4,23 (d, 2 H, J= 6,0
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Hz), 3,70 - 3,67 (m, 1 H), 3,43 - 3,37 (m, 2 H), 36,22 (brs, 2 H), 2,91 (brs, 2 H), 2,67 -
2,35 (m, 5 H), 2,31 - 1,88 (m, 9 H); MS (ESI) m/z 580 (M" + H).

Tong hop hop chit 1204: (2S,4R)-1:(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
ylh)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

H

Budce 1:(2S,4R)-metyl 1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylat: Chéat trung gian 11
(0,10g, 0,24mmol), (25,4R)-metyl4-hydroxypyrolidin-2-carboxylat hydroclorua (0,06g,
0,36mmol), HATU (0,18g, 0,48mmol) va DIPEA (0,08mL, 0,48mmol) dugc tron trong
DMF (10mL) ¢ nhiét dd trong phong. Hon hop nay duogc khudy & 50°C trong 3 gio. Bb
sung nude vao hon hop phan tng nay. Chiét hdn hop nay voi etyl axetat, loc qua bg loc
béng nhua duoc gén voi 161 Na,SO, dé loai phén chét ran con lai va 16p nudc va sau do
cd trong diéu kién ap sudt giam. Dich ¢6 ddc dugc tinh ché bing sic ky cot (SiO,, 15i 4g;
metanol/diclometan = 0% dén 15%) va ¢o dé thu dugc hop chét mong mudn (0,09g,

72%) duéi dang chét rin mau vang.

Budc 2: Axit (25,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(4’-((1-
(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
carboxylat (0,09g, 0,17mmol) va LiOH H,O (0,03g, 0,87mmol) duogc tron vdi
THF/metanol (1:1) (8mL)/nudc (ImL) & S0°C. Hon hop dugc khuéy 0 cung nhiét do nay
trong 18 gid. C6 hdn hop phan tng trong diéu kién ap sudt giam. San pham thu dugc

dugc str dung ma khong can tinh ché thém (0,09g, 97%, chat rin mau vang).

Buéc 3: Tong hop hop chit 1204: Axit (2S,4R)-1-(4*-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic
(0,09¢g, 0,171mmol), amoni clorua (0,02g, 0,51mmol), HATU (0,19g, 0,51mmol) va
DIPEA (0,06mL, 0,34mmol) dugc tron trong DMF (10mL) & nhiét do trong phong. Hon
hop nay duogc khudy ¢ 50°C trong 18 gi¢. Co hdn hgp phan ng trong diéu kién ap suét

giam. Dich ¢d dic dugc tinh ché béng sdc ky cot (Waters, C18, axetonitril/0,1% TFA
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trong nudc = 5% dén 70%) va cb. Hoa tan phan ¢6 thu duge trong dung méi va cho qua
181 SPE (PL-HCO3 MP SPE), sau d6 c¢6 dé thu dugc hgp chit mong muén (0,01g, 10%)

dudi dang chat rdn mau trang.

'"H NMR (400 MHz, CDCls) 8 7,59 - 7,53 (m, 4 H), 7,49 (d, 2 H, J = 8,6 Hz), 6,94
(d, 1 H,J=8.,6 Hz), 5,82 (s, 1 H), 4,88 - 4,92 (m, 1 H), 4,43 (s, 1 H), 3,82 (d,2 H, /=59
Hz), 3,57 - 3,77 (m, 2 H), 2,98 - 3,26 (m, 2 H), 2,15 - 2,61 (m, 6 H), 1,50 - 1,91 (m, 11
H).0.88 (t. 6 H. J= 7.5 Hz); MS (ESI) m/z 526,3 (M" + H).

Téng hop hop chit 1205: (25,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2-flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

?CND_\OH W, "'/<CN) 3\~NH2
Y
HO

Budc 1. (25,4R)-metyl 1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydropyrolidin-2-carboxylat: Chat trung gian 10 (0,10g,
0.23mmol),  (2S.4R)-metyl  4-hydroxypyrolidin-2-carboxylat hydroclorua (0,06,
0,34mmol), HATU (0,17g, 0,46mmol) va DIPEA (0,08mL, 0,46mmol) dugc tron trong
DMF (10mL) & nhiét do trong phong. Hon hop nay duoc khudy & 50°C trong 5 gid. Bd
sung nudc vao hdn hgp phin tng nay. Chiét hdn hop nay véi diclometan, loc qua bo loc
bé‘mg nhua duogc gén v6i 161 Na,SO, dé loai chit ran con lai va 16p nude va sau do co
trong diéu kién ap suit giam. Dich ¢ dic duoc tinh ché bé‘lng sdc ky cot (SiO,, 151 4g;
metanol/diclometan = 0% dén 15%) va ¢ dé thu dugc hop chit mong muén (0,10g,

81%) dudi dang dau mau vang.

Budéc 2:  Axit (2S.4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydropyrolidin-2-carboxylic (2S,4R)-Metyl 1-(4°-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-2-flobiphenylcarbonyl)-4-hydropyrolidin-2-carboxylat
(0,10g, 0,18mmol) va LiOH H,0 (0,03g, 0,94mmol) dugc tron trong THF/metanol (1:1)
(8mL)/nude (ImL) & 50°C. Hon hgp duge khudy & cing nhiét do nay trong 18 gio. Co
hén hop phén Gng trong diéu kién ap suat giam. San phim thu dugce duoc st dung ma

khéng can tinh ché thém (0,10g, 97%, chét rén mau vang).
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Buéc 3: Toéng hop hop chét 1205: Axit (2S,4R)-1-(4’-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-2-flobiphenylcarbonyl)-4-hydropyrolidin-2-carboxylic
(0,10g. 0.18mmol), amoni clorua (0,02g, 0,55mmol), HATU (0,20g, 0,55mmol) va
DIPEA (0,06mL, 0,36mmol) dugc tron trong DMF (10mL) & nhiét do trong phong. Hon
hop nay duge khudy & 50°C trong 18 gio. Tinh ché hdn hop phéan Gng nay bing sic ky
cot (Waters, C18, axetonitril/0,1% TFA trong nuéc = 5% dén 70%) va c6. Hoa tan phﬁn
¢6 thu dugc trong dung moéi va cho qua 161 SPE (PL-HCO3 MP SPE), sau d6 c6 dé thu

duoc hop chat mong mudn (0,01g, 14%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCls) 6 7,30 - 7,54 (m, 5 H), 6,89 (d, 2 H, J= 8,7 Hz), 6,23
(s. 1 H), 4.91 (s, 1 H), 4,42 (m, 1 H), 3,60 - 3,76 (m, 3 H), 3,53 - 3.55 (m, 1 H), 2,92 -
3.15(m, 2 H), 2,01 - 2,63 (m, 7 H), 1,46 - 1,76 (m, 8 H), 1,32 - 1,43 (m, 2 H), 0,88 (t, 6
H..J=7.5 Hz); MS (ESI) m/z 544,3 (M" + H).

Téng hop hop chat 1206: (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit

F%‘NQ—\O _C}_Q_{j O\:\:,,—NH;.
F O‘

Budc 1:(S)-metyl 1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chit trung gian 8
(0,202, 0,49mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat (0,10g, 0,74mmol), HATU
(0.37g, 0,98mmol) va DIPEA (0,17mL, 0,98mmol) dugc tron trong DMF (15mL) &
50°C. Hon hop duge khudy & ciing nhiét do nay trong 18 gi¢. Loai boé dung méi ra khoi
hon hop phan tng nay trong diéu kién ap sudt giam. B6 sung dung dich NH,CI bdo hoa
trong nudc vao dich co dic thu duge. Chiét hon hop nay véi diclometan, loc qua bo loc
bang nhua dé loai chit rdn con lai va 16p nude va sau d6 cd trong diéu kién ap sudt giam.
Dich ¢6 dic duogc tinh ché béng sdc ky cot (SiO,, 13i 4g; metanol/diclometan = 0% dén
15%) va co dé thu dugc hop chét mong mudn (0,13g, 52%) duéi dang chét ran mau vang.

Buoc 2: Axit (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-
(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,16g, 0,32mmol) va LiOH H,0 (0,06g, 1,62mmol) dugc
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tron trong THE/MeOH (1:1) (16mL)/nude (4mL) & 50°C. Hon hop duoc khuéy O cung
nhiét do nay trong 18 gid. Co6 hdn hop phan ung trong diéu kién ap sudt giam. Thu chit
ran két tia bang cach loc va lam kho dé thu duoc hop chat mong muébn (0,16g, 99%)

dudi dang chat rdn mau vang.

Bu6c 3: Toéng hop hop chét 1206: Axit (S)-1-(2-flo-4-(5-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)benzoyl)-2-metylpyrolidin-2-
carboxylic (0,16g, 0,32mmol), amoni clorua (0,05g, 0,97mmol), HATU (0,36g,
0.97mmol) va DIPEA (0,11mL, 0,64mmol) dugc trdn trong DMF (20mL) & nhiét do
trong phong. Hon hop nay dugc khudy & 50°C trong 18 gio. B sung nude vao hdn hop
phan tng va chiét hdn hop nay bang etyl axetat. Rua I6p hitu co bang dung dich NaCl
bao hoa trong nudc, lam khan bing MgSO, khan va sau do6 co trong diéu kién 4p suét
giam. Dich ¢6 dic duoc tinh ché béng sic ky cot (Si0O,, 161 4g; metanol/diclometan = 0%
dén 15%) va co dé thu duoc hop chét mong mudn (0,05g, 30%) dudi dang chét rdn mau
trang.

'H NMR (400 MHz, CDCl5) § 8,44 (s, 2 H), 8,19 (dd, 1 H, J= 8,0, 1,5 Hz), 8,09
(dd, 1 H,J=11,1, 1,2 Hz), 7,46 (t, | H, 7,5 Hz), 7,06 (s, 1 H), 5,61 (s, 1 H), 3,94 (d, 2 H,
J=06.,0 Hz), 3,44 - 3,48 (m, 2 H), 2,94 - 3,00 (m, 2 H), 2,58 - 2,63 (m, 1 H), 2,46 - 2,40
(m, 2 H), 2,16 - 2,19 (m, 2 H), 1,76 - 2,15 (m, 9 H). 1,42 - 1,48 (m, 2 H), 1,38 (s, 3 H),
1.32 (s, 3 H); MS (ESI) m/z 516,2 (M" + H).

Tong hop hop chét 1207: (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)pyridin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit

; _,CNQWO-Q—Q—«EﬁiLNHZ
F

Budc l: (S)-metyl 1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yD)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chit trung gian 23
(1.00g, 2.47mmol). (S)-metyl 2-metylpyrolidin-2-carboxylat(0,70g, 4.94mmol), EDC
(0.942. 4.94mmol). HOBt (0.66g, 4,94mmol) va DIPEA (0.87mL, 4,.94mmol) dugc hoa
tan trong diclometan (50mL) ¢ nhiét d6 trong phong. Dung dich nay duogc khudy ¢ cing
nhiét d nay trong 12 gio. B6 sung nudc vao hdn hop phan tng va chiét hdn hop nay

bang etyl axetat. Rira [6p hitu co bing dung dich NH,CI bdo hoa trong nuéc, lam khan
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béng MgSO, khan, loc va sau d6 c6 trong diéu kién ap sudt gidm. Dich c6 didc duogc tinh
ché bang sic ky cot (SiO,, 16 12g; metanol/diclometan = 0% dén 10%) va c6 dé thu duoc

hop chét mong mudn (0,88g, 67%) dudi dang chét rin mau tréng.

Budc 2: Axit (S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yDmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-(5-
((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-
2-carboxylat ~ (0,60g, 1,13mmol) dugc hoa tan trong tetrahydrofuran
(6mL)/metanol(6mL)/nuéc (3mL) ¢ nhiét d6 trong phong. LiOH H,0 (0,23g, 5,66mmol)
dugc bo sung vao dung dich nay, sau d6 khuiy & cung nhiét do nay trong 1 gid. Loai bo
dung moi ra khoi hdn hop phan tng nay trong diéu kién ap sudt giam. B sung nudc
(2mL) va dung dich HCI IN trong nude (ImL) vao dich ¢d dic nay va khuéy. Thu chét
ran két tia bang cach loc, rira bang nu6e va lam kho dé thu duoc hop chit mong mubn

(0,31g, 53%) dudi dang chit rin mau tring.

Buéc 3: Toéng hop hop chit 1207: Axit (S)-1-(2-flo-4-(5-((1-(2-flo-2-
metvipropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic
(0.31g, 0,60mmol), NH4CI (0,32g, 6,0lmmol), HATU (0,45g, 1,203mmol) va DIPEA
(0,21mL, 1,20mmol) dugc hoa tan trong DMF (10mL) & 80°C. Khuéy dung dich ¢ cung
nhiét do nay trong 14 gio va sau dé duge lam mat dén nhiét do trong phong nho do lam
cho phan ting hoan thanh. B6 sung nuée vao hon hop phan tng va chiét hon hop nay
biang etyl axetat. Rira 16p hitu co bing dung dich NH,CI bao hoa trong nude, lam khan
bang MgSOy khan, loc va sau do ¢ trong didu kién ap sudt giam. Dich ¢6 dac dugc tinh
ché b?mg sac ky ¢dt (SiO,, 16i 12g; metanol/diclometan = 0% dén 10%) va co dé thu duoc

hop chat mong muén (0,15 g, 48%) dudi dang chét ran mau nau.

'H NMR (400 MHz, CD;0D) & 8,33 (brs, 1 H), 7,89 - 7,79 (m, 3 H), 7,59 - 7,55
(m, 1 H),7.52 -7,48 (m, 1 H), 4,04 - 4,02 (m, 2 H), 3,80 - 3,77 (m, 2 H), 3,62 - 3,56 (m,
2 H), 3,50 - 3,45 (m, 2 H), 3,24 - 3,17 (m, 2 H), 2,36 - 2,30 (m, 1 H), 2,20 - 2,00 (m, 6
H), 1.91 - 1.79 (m, 2H), 1,78 (s, 3 H), 1,62 (s, 3 H), 1,59 (s, 3 H); MS (ESI) m/z 5152
(M™ + H).

Tong hop hop chit 1208: (2S.,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-

carboxamit
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Budce 1: (25,4R)-metyl 1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylat: Chét trung gian 17
(0,20g, 0,44mmol), (25,4R)-metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua (0,16g,
0.88mmol), EDC (0,16g, 0,88mmol), HOBt (0,11g, 0,88mmol) va DIPEA (0,15mL,
0.88mmol) duoc tron trong diclometan (3mL) & nhiét dd trong phong. Hon hop duoc
khudy & cung nhiét do nay trong 12 gio. BS sung nude vao hdn hop phan tng nay va
chiét hdn hop nay bang etyl axetat. Rira [6p hitu co'bang dung dich NaCl bao hoa trong
nudc, lam khan bang MgSO, khan va sau d6 ¢o trong didu kién ap sudt giam. Dich co dic
duoc tinh ché bang sic ky cot (SiO,, 16i 12g; diclometan/metanol = 0% dén 10%) va c6

dé thu dugc hop chit mong muén (0,13 g, 50%) dudi dang chét rin mau tring.

Budc 2: Axit (25,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-ylmetoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-
(2-flo-4-(6-((1-(3.3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-
ylhbenzoyl)-4-hydroxypyrolidin-2-carboxylat  (0,13g, 0,22mmol) dugc tron trong
tetrahydrofuran (6mL) /MeOH (6mL)/ nudc (3mL) ¢ nhiét do trong phong. Hon hop nay
dugc bd sung LIOH H,0 (0,04g, 1,11mmol) va khudy & cing nhiét do nay trong 1 gio.
C6 hon hop phan ung trong diéu kién ap suat giam. B sung nudc (2mL) va dung dich
HCI 2M trong nude vao dich ¢ ddc nay. Thu chét rin két tua br:?mg cach loc va lam kho

dé thu dugc hop chat mong muén (0,12g, 98%) dudi dang chét rin mau tring.

Budc 3: Tong hop hop chit 1208: Axit (2S,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxylic (0,12g, 0,22mmol), NH,CI (0,11g, 2,20mmol), HATU (0,16g, 0,44mmol) va
DIPEA (0,07mL, 0,44mmol) dugc tron trong DMF (SmL) & nhiét do trong phong. Hon
hop nay dugc khudy & 80°C trong 24 gio. B6 sung nudce vao hén hop phan tng va chiét
hon hop nay bang etyl axetat. Ria 16p hitu co bang dung dich NH,CI bio hoa trong nudc,
lam khan béng MgSO, khan va sau d6 c6 trong diéu kién ap suat gidm. Dich ¢6 dac duogc
tinh ché béng séc ky cot (Si0,, 161 12g; diclometan/metanol = 0% dén 10%) va co dé thu

dugc hop chat mong mudn (0,08g, 64%) dudi dang chét rin mau tring.
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'"H NMR (400 MHz, CDCls) 8 8,57 - 8,57 (m, 1 H), 8,12 - 8,11 (m, 1 H), 7,67 (d,
1 H,J= 11,6 Hz), 7,63 - 7.60 (m, 1 H), 7,56 - 7,54 (m, 1 H), 7,46 (s, 0,7 H,), 7,21 (s, 0.2
H), 7,02 (s, 0,7 H), 6,94 - 6,91 (m, 1 H), 6,80 (s, 0,2 H), 5,18 (m, 0,3 H), 5,04 (d, 0,7 H, J
=32 Hz), 4,51 - 4,43 (m, 1 H), 4,36 - 4,28 (m, 1 H), 4,17 (d, 2 H, J= 6,2 Hz), 3.59 - 3,57
(m, 1 H), 3,19 - 3,16 (m, 1 H), 2,80 (d, 2 H, J= 11,0 Hz), 2,38 (s, 2 H), 2,36 - 2,22 (m, 2
H). 2.28 - 2,16 (m, 1 H), 1,97 - 1,90 (m, 1 H), 1,71 (d, 3 H, J= 11,2 Hz), 1,38 - 1,33 (m,
2 H), 1.08 (s. 6 H); MS (ESI) m/z 567,2 (M + H).

Tong hop hop chét 1209: (28,48)-4-flo-1-(4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-
carboxamit

NQ—\ =N o o
e o
’ _6 {f@‘gj\\*wz
F
Budce 1: (2S,4S)-Metyl 4-flo-1-(4-(5-((1-((1-

(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-

carboxylat: Chat trung gian 3 (0,10g, 0,22mmol), HATU (0,16g, 0,44mmol) va DIPEA
(0,19mL, 1,11mmol) dugc tron trong DMF (3mL) & nhiét d§ trong phong. Hon hgp nay
dugc bod sung (2S.4S)-metyl 4-flopyrolidin-2-carboxylat (0,06g, 0,44mmol) va dugc
khudy & 60°C trong 12 gio. C6 hdn hop phan tng trong diéu kién ap suét giam. Dich cd
ddc dugce tinh ché bang sic ky cot (SiO,, 16i 12g; metanol/diclometan = 0% dén 10%) va

6 dé thu dugc hop chit mong mubn (0,07g, 54%) dudi dang chat rdn mau vang nhat.

Budc 2: Axit (2S,4S)-4-flo-1-(4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-
carboxylic: (25.,4S)-Metyl 4-flo-1-(4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxylat (0,07g, 0,12mmol) va LiOH
(0,01g, 0,60mmol) dugc tron trong THF (3mL)/H,O (ImL)/metanol (ImL) & nhiét d6
trong phong. Hon hop dugc khudy & ciing nhiét do nay trong 12 gio. C6 hdn hop phan
ung trong diéu kién ap sut giam. B6 sung nude (10mL) vao dich co dic nay va khuay,
sau do bo sung HCI IN. Thu chat rén két taa biang cach loc va lam kho dé thu dugc hop

chat mong muén (0,06g, 87%) dudi dang chit rdn mau trang.
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Budc 3: Toéong hop hop chét 1209: Axit (2S,4S)-4-flo-1-(4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-
carboxylic (0,06g, 0,10mmol), HATU (0,082, 0,21mmol) va DIPEA (0,09mL,
0,53mmol) dugc tron trong DMF (SmL) & nhiét do trong phong. Hon hop nay dugc b6
sung NH,Cl (0,02 g, 0,53 mmol), dugc khudy & 60°C trong 12 gio va sau do cd trong
diéu kién ap suét giam. Dich co dic duoc tinh ché bang sic ky cot (Waters, C18,
axetonitril/0,1% TFA trong nudc = 5% dén 70%) va c6. Hoa tan phan ¢6 thu duoc trong
dung méi va cho qua 16i SPE (PL-HCO3 MP SPE), sau d6 cd dé thu dugc hop chit mong

mudn (0,03g. 58%) dudi dang chét rin mau tring.

'"H NMR (400 MHz, CDCl3) § 8,53 (s, 1 H), 8,30 (s, 1 H), 8,00 - 7,99 (m, 2 H),
7,65 (d. 2 H, J= 8,3 Hz), 5,32 - 5,19 (m, 1 H), 5,03 - 5,01 (m, 1 H), 4,24 (d, 2 H, J= 6,3
Hz), 4,01 - 3,93 (m, 1 H), 3,44 - 2,93 (m, 1 H), 2,59 - 2,22 (m, 7 H), 2,13 - 1,80 (m, 7 H),
1,51 - 1,26 (m, 5 H); MS (ESI) m/z 565 (M + H).

Tong hop hop chit 1210: (25.,4S)-1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit

?C\&O ch\\)\ﬂ\m2

F
:

Bude 1 (2S.4S)-metyl  1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylat: Chit trung gian 10 (0,10g, 0,23mmol),
(25,4S)-metyl 4-flopyrolidin-2-carboxylat (0,05g, 0,34mmol), HATU (0,17g, 0,46mmol)
va DIPEA (0,08mL, 0,46mmol) dugc tron trong DMF (10mL) & nhiét do trong phong.
Hon hop nay duoc khudy ¢ S0°C trong 5 gio. B sung nuée vao hdn hop phan Ung nay.
Chiét hon hop nay voi diclometan, loc qua bo loc béng nhua duogc gén v6i 161 Na,SO, dé
loai chat ran con lai va 16p nuée va sau do cd trong diéu kién 4p suat giam. Dich ¢6 dic
dugc tinh ché bang séc ky cot (SiO,, 16i 4g; metanol/diclometan = 0% dén 15%) va co dé

thu duge hop chat mong mudn (0,10g, 83%) dudi dang dau mau vang.

Bude 20 Axit  (25,4S)-1-(4-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylic ~ (2S,4S)-Metyl  1-(4°-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-2-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylat
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(0.10g, 0,19mmol) va LiOH H,O (0,04g, 0,96mmol) dugc tron trong THF/metanol (1:1)
(8mL)/nude (ImL) & 50°C. Hon hop duoc khuéy ¢ cung nhiét d§ nay trong 18 giv. Co
hon hop phan tng trong diéu kién ap suét giam. B6 sung dung dich HCI 1M trong nudc
(20mL) vao dich co dic nay. Thu chét ran két tua béng cach loc va lam kho dé thu duoc

hop chit mong mudn (0,08g, 80%) duéi dang chét rin mau vang.

Bu6ée 3: Tong hop hop chat 1210: Axit (25,4S)-1-(4°-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-2-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylic
(0,082, 0,15mmol), amoni clorua (0,02g, 0,46mmol), HATU (0,17g, 0,46mmol) va
DIPEA (0,05mL, 0,31mmol) duoc tron trong DMF (10mL) & nhiét do trong phong. Hon
hop nay dugc khudy & 50°C trong 18 gid. Co hdn hop phan tng trong diéu kién ap sudt
giam. Dich ¢ dic dugc tinh ché bang sic ky cot (Waters, C18, axetonitril/0,1% TFA
trong nudc = 5% dén 70%) va cd. Hoa tan phan ¢6 thu duoc trong dung moi,va qua 1oi
SPE (PL-HCO3 MP SPE), sau d6 c¢o dé thu dugc hop chét mong mubn (0,01g, 11%)

dudi dang chat ran mau trang.

'"H NMR (400 MHz, CDCly) § 7,31 - 7,63 (m, 5 H), 6,97 (d, 2 H, J = 8,8 Hz), 5,62
- 6,71 (m, 1 H), 5,00 - 5,02 (m, 1 H), 5,00 - 5,02 (m, 1 H), 3,93 - 4,02 (m, 1 H), 3,86 (d, 2
H, /=58 Hz), 3,59 - 3,81 (m, 1 H), 3,27 - 2,16 (m, 7 H), 1,51 - 1,88 (m, 11 H), 0,91 (t. 6
H,J=7,5 Hz); MS (ESI) m/z 546,2 (M" + H).

Tong hop hop chat 1211: (25.48)-1-(4-((1-(2-etyl-2-flobutyl)piperidin-4-
vl)metoxy)-3-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit

?C\JQ—\O O O Z i:\‘Lr\lH2
-
g
Buoe 1: (25,45)-metyl  1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylat: Chat trung gian 12 (0,10g, 0,23mmol),
(28.48)-metyl 4-flopyrolidin-2-carboxylat (0,05g, 0,34mmol), HATU (0,17g, 0,46mmol)
va DIPEA (0,08mL, 0,46mmol) dugc tron trong DMF (10mL) & nhiét do trong phong.
Hon hop nay duoc khudy ¢ 50°C trong 5 gio, bo sung nudc vao hdn hop phan tmg. Chiét
hon hop nay voi diclometan, loc qua bd loc béng nhua dugc gén v6i 161 Na,SO, dé loai

chat rdn con lai va 16p nude va sau do cd trong diéu kién ap suat giam. Dich ¢6 dac duoc
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tinh ché béng sdc ky cot (Si0O,, 1561 4g; metanol/diclometan = 0% dén 15%) va cd dé thu

dugc hop chit mong mubdn (0,10g, 83%) dudi dang ddu mau vang.

Budce 2: Axit (2S,4S)-metyl 1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylic:(2S,4S)-Metyl 1-(4°-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-3-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylat
(0,12¢g, 0,21mmol) va LiOH H,0 (0,05g, 1,07mmol) dugc tron trong THF/metanol (1:1)
(8mL)/nuéc (1ImL) & 50°C. Hdn hop duge khudy ¢ cing nhiét do nay trong 18 gio. Co
hdn hop phan ung trong didu kién ap sudt giam. BS sung dung dich HCI 1M trong nudc
(20mL) vao dich ¢o dic nay. Thu chit ran két tua béng cach loc va lam kho dé thu duoc

hop chat mong mudn (0,09g, 76%) dudi dang chat rén mau vang.

Budc 3: T6ng hop hop chat 1211: Axit (2S,4S)-Metyl 1-(4’-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)-3-flobiphenylcarbonyl)-4-flopyrolidin-2-carboxylic
(0,09g, 0,16mmol), amoni clorua (0,02g, 0,49mmol), HATU (0,182, 0,49mmol) va
DIPEA (0,05mL, 0,32mmol) dugc tron trong DMF (10mL) & nhiét do trong phong. Hon
hop nay duoc khudy & 50°C trong 18 gid. C6 hdn hop phan g trong diéu kién ap suét
giam. Dich ¢6 dic dugc tinh ché bang sic ky cot (Waters, C18, axetonitril/0,1% TFA
trong nuoc = 5% dén 70%) va co. Hoa tan phan ¢ thu dugce trong dung moi va cho qua
10i SPE (PL-HCO3 MP SPE), sau d6 co dé thu dugc hop chat mong mudn (14mg, 15%)
dudi dang chat rin mau tring.

'H NMR (400 MHz, CDCls) § 7,27 - 7,51 (m, 5 H), 6,97 (d, 2 H, J= 8.8 Hz), 6,65
(s. 1 H). 5,60 (s, 1 H), 5,18 - 5,31 (m, 1 H), 4,99(d, 2 H, /= 9,8 Hz), 3,81 - 3,90 (m, 2 H),
3.59-3.72 (m, 1 H), 2,88 - 3,10 (m, 2 H), 2,54 - 2,70 (m, 2 H), 2,15 - 2,42 (m, 6 H), 1,54
- 1,96 (m, 10 H), 0,90 (t, 6 H, J= 7.5 Hz); MS (ESI) m/z 546,3 (M" + H).

Tong hop hop chét 1220: (2S,35)-1-(2-flo-4’-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-3-

hydroxypyrolidin-2-carboxamit

Fgc—SND—\oEj?LNHZ
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Chit trung gian 2 (0,15g, 0,32mmol), HATU (0,24g, 0,64mmol) va DIPEA
(0.28mL. 1,61mmol) dugc tron trong DMF (10mL). Hon hop nay duoc l(huéy & nhiét do
trong phong trong 20 gid. Bo sung (28,3S)-3-hydroxypyrolidin-2-carboxamit (0,08g,
0,64mmol) vao d6. Va hdn hop phan ting nay tiép tuc dugc khudy & 60°C trong 12 gid va
sau d6 dugc lam mat dén nhiét do trong phong nho dé lam cho phan rng hoan thanh.
Loai b6 dung mdi ra khéi hdn hop phan (g nay trong diéu kién ap suét giam. B sung
nudce vao dich ¢d ddc thu duge va chiét hdn hop nay bing diclometan. Rira 16p hitu co
bang dung dich NaCl bdo hoa trong nuéc, lam khan bang MgSO, khan, loc va sau d6 ¢
trong diéu kién 4p suat giam. Dich ¢6 dic duoc tinh ché bing séc ky cot (Waters, C18;
axetonitril/0.1%-dung dich axit trifloaxetic trong nuéc = 5% dén 65%) va qua 15i SPE
(PL-HCO3 MP SPE) tao ra hop chét mong mubn (0,07g, 38%) dudi dang chit rin mau

vang nhat.

'"H NMR (400 MHz, CDCl; +CD;0D) & 7,44 - 7.28 (m, 5 H), 6,91 - 6,87 (m, 2 H),
3,84 - 3,82 (m, 2 H), 3,76 - 3,65 (m, 2 H), 3,15 - 3,11 (m, 3 H), 2,81 - 2,62 (brs, 2 H),
2.37-2.29 (m, 2 H), 2,25 - 2,15 (m, 3 H), 2,11 - 1,69 (m, 11 H); MS (ESI) m/z 578 (M
+H).

Tong hop hop chét 1229: (28,35)-1-(2’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)-3-flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit

}?CNQ_\O O O z)fiLNHz

N
OH

Chét trung gian 13 (0,07g, 0,15mmol), (2S,3S)-3-hydropyrolidin-2-carboxamit
(0,03g. 0.23mmol), HATU (0,17g, 0,46mmol) va DIPEA (0,04g, 0,30mmol) duogc tron
trong DMF (4mL) ¢ nhiét d9 trong phong. Hon hop nay dugc khudy & 50°C trong 18 gio.
Bo sung nude vao hdn hop phan tng va chiét hdn hop nay bang etyl axetat. Rira 16p hitu
co bang dung dich NaCl bao hoa trong nude, lam khan bang MgSO, khan va sau do6 co
trong diéu kién ap suét giam. Dich ¢6 dac duoc tinh ché béng sdc ky cot (Waters, C18,
axetonitril/0,1% TFA trong nudc = 5% dén 70%) va ¢ dé thu duoc hop chit mong mudn

(0,05g. 55%) dudi dang ddu mau vang.
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"H NMR (400 MHz, CDCl3) 8 7,55 (t, 1 H, J = 7,5 Hz), 7,33 - 7,43 (m, 2 H), 7.24
- 7,26 (m, 1 H), 7.20 - 7,21 (m, 1 H), 7,12 - 7,17 (m, 1 H), 6,31 (s, 1 H), 4,62 - 4,64 (m, 2
H), 3.84 (d, 2 H, J = 6.1 Hz), 3,63 - 3,67 (m, 2 H), 3,10 - 3,13 (m, 2 H), 2,67 - 2,69 (m, 3
H), 2,13 - 2,23 (m, 4 H), 2,01 - 2,08 (m, 1 H), 1,91 - 1,94 (m, 3 H), 1,79 - 1,82 (m, 4 H),
1.71- 1,75 (m, 2 H), 0,89 (t, 6 H, J= 7,5 Hz); MS (ESI) m/z 569,2 (M" + H).

Tong hop hop chét 1235: (28,3S)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-3-

hydroxypyrolidin-2-carboxamit

O
cm~6 °= 4 SR
7,

Chét trung gian 5 (0,07g, 0,15mmol), EDC (0,05g, 0,30mmol), HOBt (0,04g,
0.30mmol) va DIPEA (0,13mL, 0,75mmol) duoc tron trong DMF (2mL). Hon hop nay
dugc khudy & nhiét do trong phong trong 30 phut. (28,3 S)-3-Hydroxypyrolidin-2-
carboxamit (0,03g, 0,30mmol) dugc bd sung vao d6. Va hdn hop phan tng nay tiép tuc
dugc khuay 6 60°C trong 12 gior va sau dc'). dugc lam mat dén nhiét d6 trong phong nho
do lam cho phan mg hoan thanh. Loai bé dung mdi ra khéi hon hgp phan tng nay trong
diéu kién ap suat giam. B sung nudc vao dich ¢d dac thu dugc. Chiét hdon hop nay véi
diclometan, loc qua bo loc béng nhua duoc grfm v6i 16i Na,SO, khan dé loai chit ran con
lai va 16p nudce va sau do co trong diéu kién ap Sut giam. Dich ¢d dic dugc tinh ché
bang sic ky cot (Waters, C18; axetonitril/0,1%-dung dich axit trifloaxetic trong nugc =
0% dén 65%) va qua 16i SPE (PL-HCO3 MP SPE), sau d6 ¢6 dé thu duoc hop chit mong
mudn (0,04g, 56%) dudi dang chét rin mau tring.

'"H NMR (400 MHz, CD;0D) & 8,38 - 8,36 (m, 1 H), 7,95 - 7,93 (m, 1 H), 7,62 -
7,51 (m, 3 H), 6,95 -6.93 (m, 1 H), 4,48 - 4,23 (m, 3 H), 3,76 - 3,73 (m, 2 H), 3,65 - 3,61
(m, 3 H),3.23 - 3,21 (m, 2 H), 2,51 - 2,47 (m, 2 H), 2,32 - 2,12 (m, 13 H); MS (ESI) m/z
579 (M + H).

Tong hop hop chat 1238: (S)-1-(4-(6-((1-(2,2-Diflobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoyl)pyrolidin-2-carboxamit
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Chéat trung gian 20 (0,04g, 0,09mmol), (S)-pyrolidin-2-carboxamit (0,02g,
0,18mmol), EDC (0,03g, 0,18mmol), HOBt (0,02g, 0,18mmol) va DIPEA (0,03mL,
0.18mmol) dugc hoa tan trong diclometan(1mL) ¢ nhiét d6 trong phong. Dung dich nay
dugc khudy ¢ cung nhiét do nay trong 12 gid. BS sung nuée vao hdn hop phan ung va
chiét hdn hop nay bang etyl axetat. Rira [6p hitu co bang dung dich NaCl bdo hoa trong
nude, lam khan bang MgSO, khan, loc va sau d6 cd trong diéu kién ap suét giam. Dich
¢6 dic duoc tinh ché béng sdc ky cot (Si0,, 13i 4g; metanol/diclometan = 0% dén 10%)

va ¢d dé thu dugc hop chit mong muédn (0,03 g, 73%) duéi dang chét ran mau tring.

'H NMR (400 MHz, CDCl;) § 8,38 - 8,37 (ﬁl, 1 H), 7,80 - 7,77 (m, 1 H), 7,54 -
7.50 (m, 1 H), 7,41 - 7,39 (m, 1 H), 7,31 - 7,28 (m, 1 H), 6,93 (brs, 1 H), 6,85 (d, 1 H, J=
8,6 Hz), 5,59 (brs, 1 H), 4,84 - 4,81 (m, 1 H), 4,21 (d, 2 H, J= 6,1 Hz), 3,58 - 3,52 (m, 1
H), 3,47 - 3,41 (m, 1 H), 3,06 - 3,03 (m, 2 H), 2,79 - 2,72 (m, 2 H), 2,50 - 2,46 (m, 1 H),
2,32 (brs, 2 H), 2,16 - 1,83 (m, 8 H), 1,51 - 1,26 (m, 2 H), 1,05- 1,01 (m, 3 H); MS (ESI)
m/z 567,2 (M" + H).

Tong hop hop chat 1239: (S)-1-(3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxamit

Nf\:>ﬂ o q
Fsc—f: oN S,
-

Chét trung gian 21 (0,05g, 0,10mmol), (S)-pyrolidin-2-carboxamit (25mg,
0.21mmol). HATU (0,08g, 0,21mmol) va DIPEA (0,03mL, 0,21mmol) duoc hoa tan
trong DMF (4mL) & nhiét do trong phong. Khudy dung dich & 80°C trong 12 gid va sau
do dugc lam mat dén nhiét do trong phong nhd d6 1am cho phin tmg hoan thanh. B
sung dung dich amoni clorua bdo hoa trong nudc vao hdn hgp phan tng va chiét hdn hop
nay bang etyl axetat. Rira 16p hitu co bing dung dich NaCl bdo hoa trong nudc, lam khan
béng MgSO, khan, lgc va sau d6 co trong diéu kién ap suét giam. Dich ¢6 dac dugc tinh
ché béng sdc ky cot (SiO,, 18i 4g; etyl axetat/hexan = 5% dén 50%) va cd dé thu duoc

hop chit mong mudn (24mg, 39%) dudi dang chat rdn mau trang.
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'H NMR (400 MHz, CDCls) & 7,54 - 7,41 (m, 4 H), 7,32 - 7,29 (m, 1 H), 7,00 -
6,95 (m, 3 H), 5,52 (m, 1 H), 4,84 (m, 1 H), 3,88 (m, 2 H), 3,55 (m, 1 H), 3,45 (m, 1 H),
3,11 (m, 4 H), 2,50 - 2,46 (m, 3 H), 2,13 - 2,06 (m, 2 H), 1,93 - 1,89 (m, 4 H), 1,80 - 1,52
(m, 2 H); MS (ESI) m/z 558,2 (M" + H).

Tong hop hop chit 1240: (2S,4R)-1-(2°,3-Diflo-4’-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-

carboxamit
O :
P ¥ Q
HO
Buoc l: (2S,4R)-metyl 1-(2°,3-diflo-4’-((1-(3,3,3-triflo-2,2-

dimetylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
carboxylat: Chét trung gian 18 (0,20g, 0,42mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-
carboxylat hydroclorua (0,15g, 0,84mmol), EDC (0,16g, 0,84mmol), HOBt (0,11g,
0,84mmol) va DIPEA (0,15mL, 0,84mmol) dugc hoa tan trong diclometan(5mL) & nhiét
do trong phong. Dung dich nay duge khudy & cing nhiét do nay trong 12 gio. B sung
nudc vao hon hop phan tng va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang
dung dich NaCl bao hoa trong nuéc, lam khan bang MgSO, khan, loc va sau d6 cd trong
diéu kién ap suét giam. Dich ¢6 dic duoc tinh ché béng sic ky cot (SiO,, 16i 12g;
metanol/diclometan = 0% dén 10%) va cd dé thu duoc hop chat mong muén (0,14g,
55%) dudi dang chét rin mau tring.

Budce 2: (2S,4R)-Metyl 1-(2°,3-diflo-4’-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
carboxylat ~ (0,14g,  0,23mmol) dugc hoa tan trong tetrahydrofuran
(6mL)/metanol(6mL)/nuéc (3mL) & nhiét do trong phong. LiOH H,0 (0,05g, 1,18mmol)
duoc bd sung vao dung dich ndy, sau d6 khudy & ciing nhiét do nay trong 1 gio. Loai bd
dung mdi ra khoi hdn hop phan tng nay trong diéu kién p suét giam. San pham thu dugc
duogc st dung ma khong can tinh ché thém (0,11g, 79%., chit rin mau tréng).

Buéc 3: Tong hop hop chit 1240: Axit (2S,4R)-1-(2°,3-Diflo-4’-((1-(3,3,3-triflo-
2,2-dimetylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
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carboxylic (0,11g, 0,18mmol), NH,4CI (0,02g, 0,37mmol), HATU (0,14g, 0,37mmol) va
DIPEA (0,06mL, 0,37mmol) dugc hoa tan trong DMF (10mL) & 80°C. dung dich dugc
khudy ¢ cing nhiét do ndy trong 14 gid va sau d6 dugc lam maét dén nhiét do trong phong
nho d6 1am cho phan tng hoan thanh. B sung nude vao hdn hop phan Gng va chiét hdn
hop nay bang etyl axetat. Ria 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam
khan bang MgSO, khan, loc va sau d6 co trong diéu kién ap suat giam. Dich ¢b ddc dugc
tinh ché bang sic ky cot (Si0,, 18i 12g; metanol/diclometan = 0% dén 10%) va c6 dé thu

dugc hop chat mong mudn (0,02g, 18%) dudi dang chat rdn mau tring.

'"H NMR (400 MHz, CDCly) & 7,55 - 7,41 (m, 1 H), 7,38 - 7,28 (m, 3 H), 7,13
(brs, 1 H), 6,79 - 6,70 (m, 2 H), 5,72 - 5,69 (m, 1 H), 5,00 - 4,97 (m, 1 H), 4,52 (s, 1 H),
3,83 (d, 2 H, J= 5,5 Hz), 3,80 - 3,69 (m, 1 H), 3,48 - 3,45 (m, 1 H), 2,90 - 2,84 (m, 1 H),
2,67 - 2,59 (m, 1 H), 2,42 (s, 1 H), 2,38 - 2,26 (m, 3 H), 1,80 - 1,62 (m, 5 H), 1,43 - 1,40
(m, 2 H), 1,30 (s, 1 H), 1,13 (s, 6 H); MS (ESI) m/z 584,2 (M + H).

Téng hop hop chdt 1241: (25,4R)-1-(4-(6-((1-(2,2-Diflobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit

/_#:NQ—\O .../ 0 CiLNHZ
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Budce 1: (2S,4R)-metyl 1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-
3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxylat: Chét trung gian 20 (0,13g,
0.32mmol), (2S,4R)-metyl  4-hydroxypyrolidin-2-carboxylat hydroclorua (0,11g,
0,63mmol), EDC (0,12g, 0,63mmol), HOBt (0,08g, 0,63mmol) va DIPEA (0,11mL,
0.63mmol) duoc hoa tan trong diclometan(3mL) ¢ nhiét d§ trong phong. Dung dich nay
dugc khudy ¢ cung nhiét do ndy trong 12 gid. B sung nudc vao hdn hgp phén Ung va
chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bao hoa trong
nude, lam khan bang MgSO, khan, loc va sau dé ¢ trong diéu kién dp suét giam. Dich
¢ dic duoc tinh ché bﬁng SAc ky cot (SiO,, 18i 12g; metanol/diclometan = 0% dén 10%)

va o dé thu dugc hop chit mong mudn (0,11g, 66%) dudi dang chit rdn mau trang.

Budge 2: Axit (2S,4R)-1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-3-
y1)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxylic: - (2S, 4R)-Metyl 1-(4-(6-((1-(2,2-
diflobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-
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carboxylat ~ (0,11g,  0,20mmol) duwgc hoa tan trong tetrahydrofuran
(6mL)/metanol(6émL)/nuéc (3mL) 6 nhiét d6 trong phong. LiOH H,O (0,04g, 1,00mmol)
duoc bo sung vao dung dich nay, sau do khudy & ciing nhiét do nay trong 1 gio. Loai bo
dung mdi ra khoi hdn hop phan tng nay trong diéu kién ap suat giam. San pham thu duoc

dugc sir dung ma khong can tinh ché thém (0,08g, 74%, chét rin mau tring).

Bu6c 3: Tong hop hop chit 1241: Axit (2S,4R)-1-(4-(6-((1-(2,2-
Diflobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-
carboxylic (0,08g, 0,14mmol), NH,CI (0,01g, 0,29mmol), HATU (0,11g, 0,29mmol) va
DIPEA (0,05mL, 0,29mmol) dugc hoa tan trong DMF (10mL) & 80°C. Khudy dung dich
¢ cung nhiét d§ nay trong 14 gio va sau dé duogc lam mat dén nhiét do trong phong nho
d6 lam cho phéan (g hoan thanh. B6 sung nudc vao hdn hop phan tmg va chiét hdn hop
nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bing MgSO, khan, loc va sau dé co trong diéu kién 4p sudt giam. Dich cé dic duogc tinh
ché bang sac ky cot (SiOy, 151 12g; metanol/diclometan = 0% dén 10%) va c6 dé thu duoc

hop chit mong muén (0,02¢g, 26%) dudi dang chét rin mau tréng.

'"H NMR (400 MHz, CDCl;) & 8,46 - 8,42 (m, 1 H), 8,03 - 8,00 (m, 1 H), 7.62 -
7.48 (m, 3 H), 6,93 -6,89 (m, 1 H), 4,76 - 4,72 (m, 0,8 H), 4,45 - 4,44 (m, 1,2 H), 421 -
4,18 (m, 2 H), 3,79 - 3,75 (m, 1 H), 3,39 - 3,36 (m, 1 H), 3,04 - 3,01 (m, 2 H), 2.76 - 2,68
(m, 2 H), 2,37 - 2,35 (m, 1 H), 2,29 - 2,14 (m, 3 H), 2,02 - 1,91 (m, 2 H), 1,83 - 1,80 (m,
3 H), 1,47 - 1,44 (m, 2 H), 1,04 - 1,00 (m, 3 H); MS (ESI) 535,1 m/z(M" + H).

Tong hop hop chit 1244: (2S.38)-1-(4-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-3,3’-diflobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit

N o
O
?C °N L,
: F (U,
Chét trung gian 15 (0,17g, 0,37mmol), EDC (0,14g, 0,7Smmol), HOBt (0,10g,
0.75mmol) va DIPEA (0,14g, 1,13mmol) dugc hoa tan trong diclometan (2mL) ¢ nhiét
do trong phong. Bo sung (28,3S)-3-hydroxypyrolidin-2-carboxamit (0,07g, 0,56mmol)
vao dung dich nay, sau d6 khudy & ciing nhiét do nay trong 16 gio. BS sung dung dich
amoni clorua bao hoa trong nudce vao hon hgp phan tng va chiét hon hop nay bang etyl

axetat. Rtra 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bing MgSO,
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khan, loc va sau dé c6 trong diéu kién ap suét giam. Dich ¢d dic dugc tinh ché béng sdc
ky cot (SiO,, 18i 12g; metanol/diclometan = 2% dén 10%) va c6 dé thu dugc hop chit

mong mudn (0,08g, 37%) duéi dang chét rin mau trang.

'"H NMR (400 MHz, CD;0D) § 7,53 (m, 1 H), 7,46 (m, 4 H), 7,17 (m, 1 H), 4,49 -
4.23 (m, 2 H), 3,97 (m, 2 H), 3,90 (m, 1 H), 3,09 (m, 2 H),2,58 (m, 2 H), 2,23 (m, 3 H),
1,77 (m, 4 H), 1,69 (m, 4 H), 1,53 (m, 2 H), 1,38 (m, 2 H), 0,92 (t, 6 H, J = 7.5 Hz); MS
(ESI) 562,3 m/z(M" + H).

Tong hop hop chat 1245: (28,38)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2’-flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit

F OH

Chét trung gian 16 (0,13g, 0,30mmol), EDC (0,11g, 0,60mmol), HOBt (0,08g,
0,60mmol) va DIPEA (0,11g, 0,90mmol) dugc hoa tan trong diclometan (2mL) & nhiét
do trong phong. B6 sung (28,3S)-3-hydroxylpyrolidin-2-carboxamit (0,05g, 0,45mmol)
vao dung dich nay, sau d6 khudy & cing nhiét do nay trong 16 gio. B6 sung dung dich
amoni clorua bdo hoa trong nuée vao hdn hop phan tng va chiét hdn hop nay biang etyl
axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO,
khan. loc va sau do co trong diéu kién ap suét giam. Dich cd dic duoc tinh ché béng sdc
ky ¢ot (SiO,, 16i 12g; metanol/diclometan = 2% dén 10%) va cd dé thu duoc hop chat
mong mudn (0,07g, 42%) dudi dang chit rin mau tring.

'"H NMR (400 MHz, CD;0D) 6 7,64 (m, 4 H), 7,41 (m, 2 H), 6,82 (m, 1 H), 4,60 -
4,21 (m, 2 H), 3,86 (m, 3 H), 3,73 (m, 2 H), 3,05 (m, 2 H),2,54 - 2,48 (m, 2 H), 2,17 (m,
3 H), 1,77 - 1,64 (m, 8 H), 1,43 (m, 2 H), 1,35 (m,(2 H), 0,89 (t, 6 H, J = 17,5 Hz); MS
(ESI) 544,2 m/z(M" + H).

Tong hop hop cht 1249: (28,38)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-3-

hydroxypyrolidin-2-carboxamit

NQ—\ =N o o
Ay A4 S
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Chat trung gian 4 (0,06g, 0,12mmol), EDC (0,04g, 0,25mmol), HOBt (0,03g,
0.25mmol) va DIPEA (0,11mL, 0,64mmol) dugc tron trong DMF (5mL). Hon hop nay
dugc khudy & nhiét do trong phong trong 30 phut. (2S,3S)-3-Hydroxypyrolidin-2-
carboxamit (0,03g, 0,25mmol) dugc bd sung vao d6. Va hon hop phan Grng nay tiép tuc
dugc khudy & 60°C trong 12 gid va sau d6 dugc 1am mat dén nhiét do trong phong nho
d6 lam cho phan tng hoan thanh. Loai bé dung méi ra khéi hdn hop phan tng nay trong
diéu kién ap suét giam. Dich ¢6 dic duoc tinh ché béng sdc ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 15i SPE
(PL-HCO3 MP SPE), sau d6 ¢6 dé thu duge hop chit mong mudn (0,04g, 56%) dudi

dang chat ran mau trang.

'H NMR (400 MHz, CDCl;) & 8,48 (m, 1 H), 8,24 (m, 1 H), 7,74 - 7,70 (m, 2 H),
7.55-7,51 (m, 1 H), 4,53 - 4,51 (m, 2 H), 4,26 - 4,24 (m, 3 H), 3,62 - 3,48 (m, 6 H),2,81
-2.78 (m, 5 H), 2,40 - 1,82 (m, 9 H); MS (ESI) m/z 580 (M" + H).

Téng hop hop chét 1253: (28,35)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-3-

hydroxypyrolidin-2-carboxamit

FSC‘END_\O{‘}_Q—«ELNHZ

F
OH

chét trung gian 7 (0.05g, 0,10mmol), EDC (0,04g, 0,21mmol), HOBt (0,02g,
0,21mmol) va DIPEA (0,09mL, 0,53mmol) dugc hoa tan trong DMF (5mL). Khuéy dung
dich ¢ nhiét do trong phong trong 30 phut. (28,3S)-3-Hydroxypyrolidin-2-carboxamit
(0.02g, 0,21mmol) dugc bd sung vao d6. Va hdn hop phén tGng nay tiép tuc dugc khudy &
60°C trong 12 gio va sau d6 dwoc lam mat dén nhiét do trong phong nho dé lam cho
phan tng hoan thanh. Loai bo dung mai ra khoi hdn hgp phan ing nay trong diéu kién ap
sudt giam. Dich c¢6 dac dugc tinh ché bang sic ky cot (Waters, C18; axetonitril/0,1%-
dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP
SPE). sau d6 ¢b dé thu duoc hop chét mong mudn (0,03g, 48%) dudi dang chét rdn mau
trang.

'"H NMR (400 MHz, CD;0D) & 8,64 (m, 1 H), 8,36 - 8.35 (m, 1 H), 8,07 - 8,05
(m, 1 H), 7,58 - 7,53 (m, 2 H), 4,67 - 4,45 (m, 3 H), 4,32 (d, 2 H, J= 6,0 Hz), 3,76 - 3,73
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(m, 1 H), 3.21 (m, 2 H), 3,04 - 3,01 (m, 2 H), 2,75 - 2,45 (m, 2 H), 2,34 - 2,32 (m, 2 H),
2.24 - 2,17 (m. 3 H), 2,06 - 1,94 (m, 6 H), 1,63- 1,60 (m, 2 H); MS (ESI) m/z 580,3 (M"
+ H).

Tong hop hop chét 1255: (28,4R)-1-(2-flo-4’-((1-((1-
triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-

hydroxypyrolidin-2-carboxamit
N © o
oy DﬁoN N,
: Q
HO

Budc l: (2S,4R)-Metyl 1-(2-flo-4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxylat: Chit trung gian 2 (0,07g, 0,15mmol), EDC (0,05g,
0,30mmol), HOBt (0,04g, 0,30mmol) va DIPEA (0,13mL, 0,75Smmol) dugc tron trong
DMF (5mL). Hon hop nay dugc khudy & nhiét do trong phong trong 30 phut. B4 sung
(2S5,4R)-Metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua (0,05g, 0,30mmol) vao do.
Va hon hop phan tng nay tiép tuc duge khudy & 60°C trong 12 gio va sau d6 dugc lam
mat dén nhiét do trong phong nho dé lam cho phan tng hoan thanh. Loai bé dung moi ra
khoi hon hop phan (mg nay trong diéu kién ap suit giam. Dich ¢d dic duge tinh ché bing
sdc ky cot (Si0,, 16i 12g; metanol/diclometan = 0% dén 10%) va co dé thu duogc hop chét

mong mudn (0,06g, 67%) dudi dang chat rdn mau tring.

Budc 2: Axit (2S,4R)-1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(2-
flo-4°-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxylat (0,06g, 0,10mmol) dugc tron trongTHF (3mL)/H,0O
(ImL)/metanol (ImL). Hon hop nay dugc khudy ¢ nhiét do trong phong trong 30 phut.
LiOH (0,01g, 0,50mmol) duoc bd sung vao do. Va hon hop phan tng nay tiép tuc duoc
khudy ¢ 60°C trong 12 gidr va sau d6 dugc lam mat dén nhiét do trong phong nho dé lam
cho phan tng hoan thanh. Loai bé dung mdi ra khdi hdn hop phan (g nay trong diéu
kién ap suét giam. San phém thu duoc dugc st dung ma khong can tinh ché thém (0,03g,

54%. chat ran mau trang).
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Budc 3: Téng hop hop chit 1255: Axit (2S.,4R)-1-(2-flo-4-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxylic (0,03g, 0,05mmol), EDC (0,02g, 0,11mmol), HOBt
(0,01g, 0,11mmol) va DIPEA (0,04mL, 0,27mmol) duoc tron trong DMF (5SmL). Hon
hop duoc khudy & nhiét do trong phong trong 30 gio va NH4CI (0,01g, 0,27mmol) dugc
b6 sung vao d6. Va hdn hop phan Gng nay tiép tuc duoc khudy & 60°C trong 12 gio va
sau d6 dugc lam mat dén nhiét do trong phong nhd d6 lam cho phan ung hoan thanh.
Loai bo dung moi ra khoi hdn hop phan tng nay trong diéu kién ap sudt giam. Bd sung
nude vao dich ¢d dic thu duoc va chiét hdn hop nay béng diclometan. Rira 16p hitu co
béng dung dich NaCl bao hoa trong nuédc, lam khan béng MgSO, khan, loc va sau do co
trong diéu kién ap sudt giam. Dich ¢ ddc duoc tinh ché bang sic ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE
(PL-HCO3 MP SPE), sau d6 c6 dé thu duoc hop chit mong mudn (0,01g, 37%) dudi

dang chat ran mau trang.

'"H NMR (400 MHz, CD;0D) & 7,60 - 7,48 (m, 5 H), 7,36 - 7,28 (m, 2 H), 5,07 -
491 (m, 3 H), 4,77 - 4,44 (m, 1 H), 3,93 - 3,83 (m, 3 H), 3,78 - 3,66 (m, 1 H), 3,20 - 3,13
(m.2 H).2.41-213 (m, 8 H), 1,99 - 1,97 (m, 2 H), 1,91 - 1,68 (m, 5 H); MS (ESI) m/z
578.1 (M + H).

Tong  hop  hop  chit 1256:  (2S,4R)-1-(3-flo-4"-((1-(2,2.,3.,3.3-
pentaflopropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-

. _END_\OEjiLNHZ
z

HO

carboxamit

Buée 1: (2S,4R)-metyl 1-(3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylat: Chit trung gian 21
(0.10g. 0.21mmol), (25.4R)-metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua (79mg,
0.43mmol). HATU (0,16g, 0,43mmol) va DIPEA (0,07mL, 0,43mmol) dugc hoa tan
trong DMF (4mL) & nhiét d6 trong phong. Khudy dung dich & 60°C trong 12 gi& va sau
d6 duogc lam mét dén nhiét d trong phong nhd d6 1am cho phan tng hoan thanh. B
sung dung dich amoni clorua bao hoa trong nuéc vao hdn hgp phan tng va chiét hon hop
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nay bang etyl axetat. Rua 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
hfmg MgSO, khan, loc va sau do cd trong diéu kién ap suét gidm. Dich ¢6 dac duoc tinh
ché bang sic ky cot (SiO,, 151 12g; etyl axetat/hexan = 5% dén 30%) va ¢b dé thu dugc

hop chat mong mudn (0,12g, 94%) dudi dang dau khong mau.

Bude 2 Axit  (25.,4R)-1-(3-flo-4’-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)—Metyl 1-(3-flo-
47-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)biphenylcarbonyl )-4-
hydroxypyrolidin-2-carboxylat (0,12g, 0,20mmol) va LiOH H,O (17mg, 0,40mmol)
dugc hoa tan trong tetrahydrofuran (25mL)/nuéc (10mL) & nhiét d trong phong. Khudy
dung dich ¢ 50°C trong 12 gid. hdn hop phan tng duoc lam mat dén nhiét do trong
phong nho do lam cho phan img hoan thanh. Loai bé dung mdi ra khéi hdn hgp phan tng
nay trong diéu kién ap sudt giam. San pham thu dugc dugc st dung ma khoéng can tinh

ché thém (0,11g, 93%, chit rin mau trang).

Buéc 3: Tong hop hop chét 1256: Axit (2S,4R)-1-(3-flo-4°~((1-(2,2,3,3.3-
pentaflopropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-
carboxylic (0,11g, 0,19mmol), amoni clorua (0,02g, 0,38mmol), EDC (0,05g, 0,28mmol),
HOBt (39mg, 0,28mmol) va DIPEA (0,04g, 0,38mmol) dugc hoa tan trong DMF (8mL)
¢ nhiét do trong phong. Khuay dung dich & 60°C trong 14 gid va sau dé dugc lam mat
dén nhiét do trong phong nhor d6 1am cho phan ung hoan thanh. Loai bé dung méi ra khoi
hon hop phan ting nay trong diéu kién ap suét giam. Dich ¢6 dic dugc tinh ché bang sic
ky cot (Waters, C18; axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén
70%) va c¢d dé thu duoc hop chét mong mudn (0,03g, 27%) dudi dang chit rin mau
trang.

'H NMR (400 MHz, CDCI; + CD;0D) 6 7,48 - 7,44 (m, 3 H), 7,36 - 7,33 (m, 1
H). 7.29 - 7.22 (m, 1 H), 6.92 - 6,89 (m, 2 H), 4,73 (m, 1 H), 4,37 (m, 1 H), 3,82 (m, 2
H), 3,67 (m, 2 H), 3,33 - 3,29 (m, 6 H), 2,77 (m, 2 H), 2,26 (m, 2 H), 1,89 - 1,86 (m, 3
H); MS (ESI) m/z 574,1 (M" + H).

Tong hop hop chat 1257: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit
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Budc 1: (2S,4R)-metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyrimidin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxylat: Chéat trung
gian 14 (0,30g, 0,69mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua
(0,18g, 1,03mmol), HOBt (0,182, 1,38mmol), EDC (0,26g, 1,38mmol) va DIPEA
(0,24mL, 1,38mmol) dugc hoa tan trong diclometan(10mL) & nhiét d§ trong phong.
Dung dich nay duoc khudy & cing nhiét do nay trong 18 gio. BS sung nude vao hdn hop
phan Gng va chiét hdn hop nay bang etyl axetat. Rira I6p hitu co bang dung dich NaCl
bao hoa trong nudc, lam khan béng MgSO;, khan, loc va sau do ¢o trong diéu kién ap suét
giam. Dich ¢d dic duogc tinh ché béng sic ky cot (Si0O,, 161 4g; metanol/diclometan = 0%

dén 15%) va c6 dé thu duoc hop chit mong mudn (0,26g, 67%) dudi dang chit ran mau

trin g.

Budc 2: Axit (2S,4R)-1-(4-(5-((1-(2-etyl2-flobutyl)piperidin-4-
yl)metoxy)pyrimidin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-
Metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)-2-

[lobenzoyl)-4-hydroxypyrolidin-2-carboxylat (0,26g, 0,46mmol) va LiOH (0,05¢,
2.31mmol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol(8mL)/nudc (2mL) & nhiét
do trong phong. Dung dich nay dugc khudy & cung nhiét do nay trong 18 gid. Loai bo
dung méi ra khoi hdn hop phan tng nay trong diéu kién ap sudt gidm. San pham thu duoc

duge st dung ma khong can tinh ché thém (0,24g, 94%, dau mau vang).

Buge 3: Tong hop hop chdt 1257: Axit (2S,4R)-1-(4-(5-((1-(2-etyl2-
flobutyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-
carboxylic  (0,30g, 0,54mmol), amoni clorua (0,08g, 1,64mmol), HOBt (0,14g,
1.09mmol), EDC (0,21g, 1,09mmol) va DIPEA (0,18mL, 1,09mmol) dugc hoa tan trong
diclometan(10mL) & nhiét d§ trong phong. Dung dich nay dugc khuéy O cung nhiét do
ndy trong 18 gio. Bo sung nudce vao hdn hop phén tng va chiét hdn hop nay bang etyl
axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan bing

MgSOgkhan. loc va sau d6 co trong diéu kién ap suat giam. Dich ¢6 dic dugc tinh ché
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béng séc ky cot (SiO,, 161 4g; metanol/diclometan = 0% dén 10%) va co dé thu dugc hop

chit mong muén (0, 10g, 33%) dudi dang chit rin mau vang.

'"H NMR (400 MHz, CDCl;) & 8,57 - 8,59 (m, 2 H), 8,14 - 8,28 (m, 2 H), 7.41 -
7,65 (m, 1 H), 4,72 - 4,76 (m, 1 H), 4,43 - 4,44 (m, 1 H), 4,04 - 4,07 (m, 2 H), 3,76 - 3,79
(m, 1 H), 3,33 - 3,38 (m, 4 H), 3,03 - 3,06 (m, 2 H), 2,46 - 2,52 (m, 2 H), 2,34 - 2,36 (m,
1 H), 2,13 - 2,19 (m, 3 H), 1,81 - 1,84 (m, 3 H), 1,66 - 1,75 (m, 4 H), 1,47 - 1,51 (m, 2
H), 0,92 (t, 6 H, J="7.5 Hz); MS (ESI) m/z 546,2 (M" + H).

Tong hop hop chat 1258: (2S,4R)-1-(2-flo-4>-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit

ﬂcd—ND-\o;ngN H;

HO

Budc 1: (25,4R)-metyl 1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: ~Chét trung
gian 2 (0,20g, 0,43mmol), chét trung gian 25 (0,10g, 0,51mmol), EDC (0,16g,
0,85mmol), HOBt (0,11g, 0,85mmol) va DIPEA (0,16g, 1,28mmol) dugc hoa tan trong
diclometan (6mL) & nhiét do trong phong. Dung dich nay duoc khudy & cing nhiét do
nay trong 8 gio. Bo sung nude vao hdn hop phan tng va chiét hdn hop nay bang etyl
axetat. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan bang MgSO,
khan, loc va sau d6 co trong diéu kién ap suét giam. Dich ¢d dic duoc tinh ché béng sdc
ky cot (SiO,, 161 12g; metanol/diclometan = 0% dén 5%) va ¢ dé thu dugc hogp chét

mong mudn (0,19g, 72%) dudi dang chit rin mau trang.

Bude 2: Axit (25,4R)-1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-

4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: (2S,4R)-
Metyl 1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat (0,19¢,

0,3lmmol) va LiOH H,O (0,02g, 0,62mmol) dugc hoa tan trong tetrahydrofuran
(10mL)/metanol (SmL)/nude (3mL) & nhiét do trong phong. Khudy dung dich ¢ 50°C
trong 8 gid va sau do duge lam mat dén nhiét do trong phong nho d6 lam cho phan ng

hoan thanh. Loai bé dung moi ra khoéi hdn hop phan ng nay trong diéu kién ap suat
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giam. B6 sung mét lwong nho dung dich HCI] 12N trong nudc vao dich ¢6 dic nay va
khudy. Thu chét ran két tua bang cach loc, rira bing etyl axetat va lam kho dé thu duoc

hop chat mong mudn (0,15g, 80%) duéi dang chit ran mau tring.

Buéc 3: Téng hop hop chit 1258 Axit (2S,4R)-1-(2-flo-4"-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic (0,15g, 0,25mmol), NH,Cl (0,04g, 0,75mmol), EDC (0,09g,
0,50mmol), HOBt (0,06g, 0,50mmol) va DIPEA (0,09g, 0,75mmol) dugc hoa tan trong
DMF (2mL) & nhiét d6 trong phong. Khudy dung dich & 70°C trong 2 gio va sau dé duogc
lam mat dén nhiét do trong phong nho dé lam cho phan tGng hoan thanh. B6 sung nudc
vao hon hgp phan tng va chiét hdn hop nay bing etyl axetat. Rira I6p hitu co bang dung
dich NaCl bao hoa trong nuéc, lam khan bing MgSO, khan, loc va sau d6 ¢6 trong didu
kién 4p suét gidm. Dich c6 dic dugc tinh ché bing sic ky cot (SiO, 151 4g;
metanol/diclometan = 0% dén 10%) va cd dé thu duoc hop chat mong muén (0,09¢g,

63%) dudi dang chat rin mau tring.

'"H NMR (400 MHz, CD;0D) § 7,53 (m, 3 H), 7,42 (m, 2 H), 7,03 (d,2H,J=28.,8
Hz), 4,61 (s, 1 H), 4,45 (m, 1 H), 3,90 - 3,85 (m, 3 H), 3,57 (m, 1 H), 2,95 - 2,92 (m, 2
H). 2,58 (s, 2 H), 2,46 (dd, 1 H, J= 12,8, 5,0 Hz), 2,24 (m, 4 H), 2,15 - 1,89 (s, 3 H), 1,82
(m, 3 H), 1,46 (m, 3 H); MS (ESI) m/z 592,2 (M" + H).

Tdng hop hop chét 1259: (S)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxamit

5 th

Bude 1 (S)-metyl 1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-

NH,

yhmetoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylat: Chét trung gian 9 (0,25g,
0.58mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,21g, 1,16mmol),
HOBt (0.15g, 1.16mmol), EDC (0,22g, 1,16mmol) va DIPEA (0,15g, 1,16mmol) duoc
hoa tan trong diclometan(10mL) & nhiét d¢ trong phong. Dung dich nay duoc khudy &
cung nhiét do nay trong 18 gid. B4 sung nude vao hdn hop phén ting va chiét hdn hop
nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan

béng MgSO, khan, loc va sau d6 co trong diéu kién ap suét giam. Dich ¢6 dac duoc tinh
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ché bang sic ky cot (SiO,, 18i 4g; metanol/diclometan = 0% dén 15%) va co dé thu dugc

hop chit mong mudn (0,22g, 68%) duéi dang chat rin mau tring.

Bude 2: Axit (S)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(3’-xyano-3-
flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-
metylpyrolidin-2-carboxylat (0,25g, 0,45mmol) va LiOH (0,05g, 2,25mmol) dugc hoa
tan trong tetrahydrofuran (8mL)/metanol(8mL)/nudc (2mL) & nhiét dd trong phong.
Dung dich nay dugc khudy & cung nhiét do nay trong 18 gid. Loai bd dung moi ra khoi
hdn hop phan tng nay trong diéu kién ap suét giam. San phdm thu duogc duoc st dung

ma khong can tinh ché thém (0,18, 73%, diu mau vang).

Budc 3: Téng hop hop chit 1259: Axit (S)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxylic
(0,18¢g, 0,33mmol), amoni clorua (0,05g, 1,00mmol), HOBt (0,09g, 0,66mmol), EDC
(0,12g, 0,66mmol) va DIPEA (0,08g, 0,66mmol) dugc hoa tan trong DMF (10mL) &
nhiét do trong phong. Dung dich nay duogc khudy ¢ cung nhiét do nay trong 18 gio. B
sung nudc vao hdn hop phin tng va chiét hdn hop nay bing etyl axetat. Rura 16p hitu co
bang dung dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan, loc va sau d6 cd
trong diéu kién 4p sudt giam. Dich ¢ ddc duge tinh ché bang sic ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE
(PL-HCO3 MP SPE), sau d6 c¢6 dé thu dugc hop chét mong mudn (32mg, 17%) dudi

dang chat rin mau trang.

"H NMR (400 MHz, CDCL3) § 7,65 - 7,70 (m, 2 H), 7,46 (t, 1 H, J= 7,4 Hz), 7,30
- 7,33 (m, 1 H), 7,20 - 7,25 (m, 1 H), 6,99 - 7,01 (m, 1 H), 6,95 (s, 1 H), 5,91 (s, 1 H),
3.96 (d, 2 H, J = 6,0 Hz), 3,43 - 3,48 (m, 2 H), 3,32 - 3,34 (m, 2 H), 2,78 - 2,85 (m, 2 H),
2,51 - 2,60 (m, 3 H), 1,85 - 1,97 (m, 6 H), 1,77 - 1,79 (m, 5 H), 1,48 (s, 3 H), 1,43 (s, 3
H): MS (ESI) m/z 539,2 (M" + H).

Tong hop hop chat 1261:  (2S,4R)-1-(3’-xyano-3-flo-4’~((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

F>CNC>_\O§)§LNHZ

HO
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Budce 1: (25,4R)-metyl 1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylat: Chét trung gian 9 (0,25¢g,
0,58mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua (0,21g,
I,16mmol), HOBt (0,15g, l,16mmol), EDC (0,22g, 1,16mmol) va DIPEA (0,15g,
1,16mmol) dugc hoa tan trong diclometan(10mL) & nhiét d§ trong phong. Dung dich nay
dugc khudy ¢ ciing nhiét do nay trong 18 gio. B6 sung nudc vao hdn hop phéan tng va
chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nuoc, lam khan béng MgSO, khan, loc va sau dé co6 trong diéu kién 4ap suét giam. Dich
co dac duoc tinh ché bang sic ky cot (SiO,, 16i 4g; metanol/diclometan = 0% dén 15%)

va co dé thu duoc hop chét mong mudn (0,21g, 64%) dudi dang chit rin mau tréng.

Budc 2: Axit (2S,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic:  (2S,4R)-Metyl 1-(3’-
xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxylat (0,21g, 0,37mmol) va LiOH (0,05g, 1,89mmol) duoc hoa
tan trong tetrahydrofuran (16mL)/metanol(16mL)/nu6c (4mL) & nhiét do trong phong.
Dung dich nay dugc khudy & cing nhiét do nay trong 18 gi¢. Loai bé dung méi ra khoi
hon hop phan ng nay trong diéu kién ap sudt giém. San pham thu dugc dugc sir dung

ma khong can tinh ché thém (0,15g, 75%, dau mau vang).

Budc 3: Tong hop hop chit 1261: Axit (28.4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxylic
(0,15g, 0,28mmol), amoni clorua (0,05g, 0,85mmol), HOBt (0,07g, 0,56mmol), EDC
(0,10g, 0,56mmol) va DIPEA (0,07g, 0,56mmol) dugc hoa tan trong DMF (10mL) &
nhiét do trong phong. Dung dich nay dugc khudy ¢ cing nhiét do nay trong 18 gio. B
sung nude vao hon hop phan ting va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co
biang dung dich NaCl bdo hoa trong nuéc, lam khan bang MgSO, khan, loc va sau d6 co
trong diéu kién ap suét giam. Dich ¢6 dic duoc tinh ché b?lng sdc ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nuéc = 0% dén 30%) va qua 15i SPE
(PL-HCO3 MP SPE), sau d6 ¢b dé thu duoc hop chét mong muén (0,01g, 6%) dudi dang
chét rdn mau tréng.

'"H NMR (400 MHz, CDCls) § 7,66 - 7,70 (m, 2 H), 7,48 (t, 1 H,J=17,4 Hz), 7,28
- 7,35 (m, 1 H), 7,18 - 7,20 (m, 1 H), 6,98 - 7,01 (m, 1 H), 4,67 - 4,71 (m, 1 H), 4,39 (s, 1
H), 3.94 (s, 1 H), 3,93 - 3,95 (m, 2 H), 3,59 - 3,94 (m, 5 H), 3,27 - 3,48 (m, 4 H), 2,79 -
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293 (m, 2 H), 2,20 -2,26 (m, 2 H), 1,91 - 2,10 (m, 6 H), 1,40 - 1,47 (m, 6 H); MS (ESI)
m/z 541.2 (M" + H).

Tong hop hop chét 1262: 1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-

hydroxypiperidin-2-carboxamit
NC>—\ =N 00
Fgc—6 o—(J—Q—J( NH,
N N
F
OH

Bude 1. metyl 1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
vhmetoxy)pyrazin-2-yl)benzoyl)-4-hydroxypiperidin-2-carboxylat: Chit trung gian 4
(0.12g. 0,25mmol), metyl 4-hydroxypiperidin-2-carboxylat HCI (0,10g, 0,51 mmol), EDC
(0,09¢g. 0,5Immol), HOBt (0,06g, 0,5Immol) va DIPEA (0,09mL, 0,51mmol) dugc hoa
tan trong DMF (4mL) & nhiét d6 trong phong. Khudy dung dich & 60°C trong 10 gio va
sau d6 dugc lam mat dén nhiét do trong phong nhd d6 1am cho phan tmg hoan thanh. B6
sung dung dich amoni clorua béo hoa trong nude vao hdn hop phan tmg va chiét hdn hop
nay bang diclometan. Rira 16p hitu co bang dung dich NaCl bio hoa trong nudc, lam
khan béng MgSO, khan, loc va sau do ¢o trong diéu kién ap suét gidm. Dich ¢6 diac duoc
tinh ché bang sic ky cot (SiO,, 16 4g; etyl axetat/hexan = 5% dén 70%) va co dé thu

dugc hop chat mong mudn (0,07g, 44%) dudi dang dau khong mau.

Bude 20 Axit  1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-4-hydroxypiperidin-2-carboxylic: Metyl 1-(2-flo-4-(5-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-
hydroxypiperidin-2-carboxylat (0,07g, 0,1 Immol) va LiOH H,O (0,01g, 0,23mmol) duogc
hoa tan trong tetrahydrofuran (30mL)/nuéce (10mL) & nhiét d§ trong phong. Khudy dung
dich ¢ 50°C trong 10 gi¢' va sau d6 dugc lam mét dén nhiét do trong phong nho d6 lam
cho phan ng hoan thanh. Loai bé dung mdi ra khéi hdn hop phan tng nay trong didu
kién 4p suat giam. San phdm thu dugc duoc sir dung ma khong can tinh ché thém (68mg,

99%. chat ran mau vang).

Budc  3: Téng hop  hop chdt 1262:  Axit 1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-4-
hydroxypiperidin-2-carboxylic (68mg, 0,11mmol), amoni clorua (0,01g, 0,22mmol),
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EDC (0,04g, 0,22mmol), HOBt (0,03g, 0,22mmol) va DIPEA (0,04mL, 0,22mmol) duoc
hoa tan trong DMF (10mL) & nhiét d9 trong phong. Khudy dung dich & 60°C trong 10
2i0 va sau do dugc lam mét dén nhiét do trong phong nho do lam cho phan ng hoan
thanh. Loai b6 dung mdi ra khoi hon hgp phan tng nay trong diéu kién ap sudt giam.
Dich ¢6 dac duoc tinh ché bé’mg séc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nuéc = 5% dén 70%) va qua 161 SPE (nhua PL-HCO3 MP), sau d6 c¢b

dé thu dugc hop chét mong mudn (0,02g, 29%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CD;0D) & 8,73 - 8,71 (m, 1 H), 8,32 - 8,31 (m, 1 H), 7,96 -
7,89 (m, 2 H), 7,65 - 7,42 (m, 1 H), 5,22 (m, 1 H), 4,31 (m, 2 H), 4,12 (m, 2 H), 3,80 (m,
1 H), 3,41 (m, 1 H), 3,15 (m, 2 H), 2,92 (m, 2 H), 2,60 - 2,40 (m, 3 H), 2,31 (m, 2 H),
2,18 (m, 2 H), 2,10 - 1,50 (m, 9 H); MS (ESI) m/z 594,1 (M" + H).

Téng hop hop chét 1263: (S)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-2-

metylpyrolidin-2-carboxamit

FBC_END__\O_(?\J:}—Q_«EiBLNHZ
F

Bude 1: (S)-metyl 1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chat trung gian 4
(0.12g. 0.25mmol). (S)-metyl 2-metylpyrolidin-2-carboxylat HCI (0,09g, 0,5Immol),
EDC (0,09¢g, 0,51mmol), HOBt (0,06g, 0,51mmol) va DIPEA (0,09mL, 0,51mmol) dugc
hoa tan trong DMF (4mL) & nhiét d¢ trong phong. Khudy dung dich & 60°C trong 10 gio
va sau d6 dugc lam mét dén nhiét do trong phong nhd do 1am cho phan Gng hoan thanh.
Bo sung dung dich amoni clorua bio hoa trong nudc vao hon hop phan tng va chiét hon
hop nay bang diclometan. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam
khan béng MgSO, khan, loc va sau dé co trong diéu kién ap suét giam. Dich ¢6 dac duoc
tinh ché biang sic ky cot (SiO,, 15i 4g; etyl axetat/hexan = 5% dén 50%) va cd dé thu

dugc hop chat mong mudn (0,13g, 85%) dudi dang dau khong mau.

Bude 2: Axit (S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-(5-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-2-
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metylpyrolidin-2-carboxylat (0,13g, 0,21mmol) va LiOH H,O (18mg, 0,43mmol) duoc
hoa tan trong tetrahydrofuran (30mL)/nudc (10mL) & nhiét d6 trong phong. Khudy dung
dich ¢ 50°C trong 10 gid va sau d6 dugc lam mat dén nhiét do trong phong nhd do lam
cho phan tng hoan thanh. Loai bé dung méi ra khéi hdn hop phan tng nay trong diéu
kién ap sudt giam. San phdm thu dugc duoc st dung ma khong can tinh ché thém (0,12g,

94%, chat ran mau vang).

Buéc 3: Téng hop hop chit 1263: Axit (S)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylic (0,12g, 0,20mmol), amoni clorua (0,02g, 0,41mmol), EDC
(0,08g, 0,41mmol), HOBt (0,05g, 0,41mmol) va DIPEA (0,07mL, 0,41mmol) dugc hoa
tan trong DMF (10mL) & nhiét do trong phong. Khudy dung dich & 60°C trong 10 gior va
sau do dugc lam mat dén nhiét do trong phong nho d6 lam cho phan Ung hoan thanh.
Loai bo dung moi ra khoi hdn hgp phan tng nay trong didu kién ap sudt giam. Dich co
dac dugc tinh ché bing sic ky cdt (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE (nhua PL-HCO3 MP), sau do ¢6

dé thu duoc hop chat mong mudn (0,03 g, 25%) duéi dang chit ran mau tring.

'"H NMR (400 MHz, CD;0D) & 8,71 (m, 1 H), 8,31 (m, 1 H), 7,93 - 7,86 (m, 2 H),
7.61 - 7.57 (m, 1 H), 4,30 (m, 2 H), 3,57 (m, 2 H), 3,12 (m, 2 H), 2,90 - 2,84 (m, 2 H),
2.49 (m, 2 H), 2,34 (m, 3 H), 2,29 (m, 2 H), 2,28 - 1,83 (m, 8 H), 1,76 (s, 3 H), 1,60 -
1.50 (m, 2 H); MS (ESI) m/z 578,2 (M" + H).

Tong hop hop chat 1264: (S)-1-(2-flo-4-(5-((1-(2,2.3,3.3-pentaflopropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit

FBC—K: © <\ ’> < } ( Ny
F N b 2
F

Chét trung gian 24 (0,05g, 0,10mmol), "(S)-pyrolidin-2-carboxamit (25mg,
0.21mmol), EDC (0,04g, 0,2Immol), HOBt (0,02g, 0,2Immol) va DIPEA (0,03mL,
0.21mmol) dugc hoa tan trong DMF (4mL) & nhiét do trong phong. Khudy dung dich &
60°C trong 10 gio va sau d6 dugc lam maét dén nhiét do trong phong nho d6 lam cho
phan tng hoan thanh. B sung dung dich amoni clorua bio hoa trong nudc vao hdn hop

phan tung va chiét hon hop nay bang diclometan. Rira 16p hitu co bang dung dich NaCl
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bao hoa trong nudc, lam khan bang MgSO, khan, loc va sau d6 ¢o trong didu kién ap suit
giam. Dich ¢6 dic duge tinh ché bing sic ky cot (SiO,, 161 4g; etyl axetat/hexan = 5%
dén 70%) va ¢ dé thu duge hop chat mong mudn (35mg, 58%) dudi dang chit rin mau

trang.

'H NMR (400 MHz, CDCl3) & 8,40 (m, 1 H), 7,80 - 7,78 (m, 2 H), 7,70 (m, 1 H),
7.54 -7.50 (m, 1 H), 7,33 - 7,30 (m, 1 H), 6,94 (br, 1 H), 5,54 (br, 1 H), 4,84 - 4,81 (m, 1
), 3,93 (m, 2 H), 3,56 - 3,40 (m, 2 H), 3,11 (m, 4 H), 2,59 - 2,45 (m, 3 H), 2,21 - 2,04
(m, 3 H), 1.92 - 1,90 (m, 3 H), 1,62 (m, 2 H); MS (ESI) m/z 559,1 (M" + H).

Tong hop hop chét 1265: (2S,4R)-1-(2-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-

carboxamit
£t
FsC ° / .
Fr N Ny NH2
HO

Budc 1: (25,4R)-metyl 1-(2-flo-4-(5-((1-(2,2.3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin—2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylat: Chét trung gian 24
(0,10g, 0.21mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-carboxylat HCl (79mg,
0.43mmol), EDC (0,08g, 0,43mmol), HOBt (0,05g, 0,43mmol) va DIPEA (0,07mL,
0.43mmol) dugc hoa tan trong DMF (4mL) & nhiét do trong phong. Khudy dung dich &
60°C trong 10 gid' va sau d6 dugc lam mat dén nhiét do trong phong nhd d6 lam cho
phéan mg hoan thanh. BS sung dung dich amoni clorua bdo hoa trong nudc vao hdn hop
phan ing va chiét hdn hop nay bang diclometan. Rira 16p hitu co bing dung dich NaCl
bao hoa trong nude, 1am khan bing MgSO, khan, loc va sau d6 ¢d trong diéu kién ap suét
giam. Dich ¢o dic dugc tinh ché bang sic ky cot (Si0,, 16i 4g; etyl axetat/hexan = 5%
dén 50%) va co dé thu dugc hop chit mong mudn (0,11g, 86%) dudi dang dau khong

mau.

Bude 2: Axit (2S.4R)-1-(2-flo-4-(5-((1-(2,2.3.3.3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(2-
flo-4-(5-((1-(2.2.,3,3,3-pentatlopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-
hydroxypyrolidin-2-carboxylat (0,11g, 0,18mmol) va LiOH H,O (16mg, 0,37mmol)
dugc hoa tan trong tetrahydrofuran (30mL)/nuéc (10mL) & nhiét d6 trong phong. Khuay

-112-



23570

dung dich ¢ 50°C trong 10 gitr va sau d6 duge lam mat dén nhiét do trong phong nho do
lam cho phan ung hoan thanh. Loai bé dung moi ra khéi hdn hop phin Gng nay trong
diéu kién ap sudt giam. San phdm thu dugc duge s dung ma khong can tinh ché thém

(0.10g, 93%, chét ran mau tring).

Buéc 3: Tong hop hop chét 1265: Axit (2S,4R)-1-(2-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxylic (0,10g, 0,17mmol), amoni clorua (19mg, 0,34mmol), EDC (0,06g,
0.34mmol), HOBt (0,04g, 0,34mmol) va DIPEA (0,06mL, 0,34mmol) dugc hoa tan trong
DMF (10mL) & nhiét do trong phong. Khudy dung dich & 60°C trong 10 gid va sau do
dugc lam mat dén nhiét do trong phong nhd d6 lam cho phén Uing hoan thanh. Loai bo
dung moi ra khoi hon hop phan tmg nay trong diéu kién ap sudt giam. Dich ¢d dic dugc
tinh ché bang sac ky cot (Waters, C18; axetonitril/0,1%-dung dich axit trifloaxetic trong
nude = 5% dén 70%) va qua 18i SPE (nhwa PL-HCO3 MP), sau d6 ¢b dé thu duoc hop

chat mong mubn (0,02g, 20%) duéi dang chit ran mau tring.

'H NMR (400 MHz, CD;0D) & 8,35 (m, 1 H), 7,91 - 7,79 (m, 3 H), 7,65 - 7,61
(m, 1 H),7.51 - 7,48 (m, 1 H), 4,74 (m, 1 H), 4,44 (m, 1 H), 4,00 (m, 2 H), 3,76 (m, 1 H),
3.43-3.27 (m, 3 H), 3,21 (m, 2 H), 2,66 (m, 2 H), 2,38 (m, 1 H), 2,18 (m, 1 H), 1,95 (m,
3 H), 1,57(m, 2 H); MS (ESI) m/z 575,2 (M" + H).

Tong hop hop chat 1266: (S)-1-(2-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit

P e WONONVE
F

Buge 1. (S)-metyl  1-(2-flo-4-(5-((1-(2,2,3.3,3-pentaflopropyl)piperidin-4-
vhmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chat trung gian 24
(0,10g, 0.21mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat HCI (0,07g, 0,43mmol),
EDC (0.08g, 0,43mmol), HOBt (0,05g, 0,43mmol) va DIPEA (0,07mL, 0,43mmol) duogc
hoa tan trong DMF (4mL) ¢ nhiét do trong phong. Khuéy dung dich & 60°C trong 12 gio
va sau d6 duge 1am mat dén nhiét do trong phong nho dé lam cho phan tng hoan thanh.
Bo6 sung dung dich amoni clorua bao hoa trong nudc vao hdn hgp phan tng va chiét hdn

hop nay bang diclometan. Rira 16p hitu co bing dung dich NaCl bao hoa trong nuéc, lam
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khan bang MgSO, khan, loc va sau do ¢d trong diéu kién ap suét giam. Dich c6 dic dugc
tinh ché bang sac ky cot (SiO,, 161 4g; etyl axetat/hexan = 5% dén 40%) va co dé thu

dugc hop chit mong mudn (0,11g, 86%) dudi dang dau khong mau.

Budée  2:  Axit  (S)-1-(2-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-(5-
((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,11g, 0,18mmol) va LiOH H,0O (16mg, 0,37mmol) dugc
hoa tan trong tetrahydrofuran (30mL)/nuéc (10mL) & nhiét do trong phong. Khudy dung
dich ¢ 50°C trong 10 gio va sau d6 dugc lam mat dén nhiét d6 trong phong nho do lam
cho phan ung hoan thanh. Loai bé dung moi ra khoi hdn hop phan ung nay trong diéu
kién 4p sudt giam. San pham thu dugc duge st dung ma khoéng can tinh ché thém (0,10g,

93%, chat rdn mau tring).

Buéc 3: Téng hop hop chdt 1266: Axit (S)-1-(2-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-
carboxylic (0,10g, 0,17mmol), amoni clorua (19mg, 0,34mmol), EDC (0,06g,
0,34mmol), HOBt (0,04g, 0,34mmol) va DIPEA (0,06mL, 0,34mmol) duoc hoa tan trong
DMF (10mL) ¢ nhiét do trong phong. Khudy dung dich & 60°C trong 10 gitr va sau d6
lam mat dén nhiét do trong phong nho d6 lam cho phan ung hoan thanh. Loai b6 dung
mdi ra khdi hdn hgp phan tmg nay trong diéu kién ap suét giam. Dich ¢6 dic duge tinh
ché bﬁng sdc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit trifloaxetic trong nudc
= 5% dén 70%) va qua 16i SPE (nhua PL-HCO3 MP), sau d6 ¢6 dé thu duge hop chét

mong mudn (0,02g, 20%) dudi dang chat ran mau trang.

'H NMR (400 MHz, CD;0D) & 8,35 (m, 1 H), 7,90 - 7,80 (m, 3 H), 7,52 - 7,48
(m, 2 H), 3,98 (m, 2 H), 3,57 (m, 2 H), 3,17 - 3,02 (m, 4 H), 2,43 (m, 2 H), 2,31 (m, 1 H),
2,10 - 2,01 (m, 3 H), 1,87 (m, 3 H), 1,72 (s, 3 H), 1,51 - 1,47 (m, 2 H); MS (ESI) m/z
5742 (M + H).

Tong  hop  hop  chdt  1267:  (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2.2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit

FBC—,CND—\QWO ?\LNHZ
N N—y
-
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Chit trung gian 19 (0,05g, 0,12mmol), (S)-pyrolidin-2-carboxamit (0,02g,
0.24mmol), EDC (0,04g, 0,24mmol), HOBt (0,03g, 0,24mmol) va DIPEA (0,04mL,
0.24mmol) dugc hoa tan trong diclometan (1mL) ¢ nhiét dd trong phong. Dung dich nay
dugc khudy ¢ cung nhiét do nay trong 12 gid. B sung nude vao hdn hop phan ung va
chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nudce, lam khan béng MgSO, khan, loc va sau d6 co trong diéu kién ap suét giam. Dich
c¢d dic duge tinh ché bang sic ky cot (SiO,, 16 12g; metanol/diclometan = 0% dén 10%)

va ¢ dé thu dugc hop chit mong mudn (0,04g, 63%) dudi dang chét rin mau tring.

'"H NMR (400 MHz, CDCl;) 8 8,39 (d, 1 H, J= 2.8 Hz). 7,79 - 7,76 (m, 2 H), 7.70
- 7,68 (m, 1 H), 7,53 - 7,49 (m, 1 H), 7,30 - 7,27 (m, 1 H), 6,94 (brs, 1 H), 5,53 (brs, 1 H),
4,84 - 4,82 (m, 1 H), 3,91 (d, 2 H, J= 6,0 Hz), 3,56 - 3,50 (m, 1 H), 3,45 - 3,39 (m, 1 H),
2.87 - 2,85 (m, 2 H), 2.50 - 2,46 (m, 1 H), 2,42 (s, 2 H), 2,38 - 2,33 (m, 2 H), 2,15 - 2,04
(m, 2 H), 1,94 - 1,90 (m, 1 H), 1,89 - 1,81 (m, 3 H), 1,48 - 1,42 (m, 2 H), 1,16 (s, 6 H);
MS (ESI) m/z 551,1 (M" + H).

Toéng hop hop chit 1268  (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2.2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-

{Dﬂ{y@_« -
%

HO

carboxamit

Bude 1: (2S.4R)-metyl 1-(2-flo-4-(5-((1-(3.3,3-triflo-2,2-dimetylpropy!)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylat: Chét trung gian 19
(0,16g, 0,37mmol), (2S,4R)-metyl 4-hydroxypyrolidin-2-carboxylat hydroclorua (0,13g,
0,73mmol), EDC (0,14g, 0,73mmol), HOBt (0,10g, 0,73mmol) va DIPEA (0,13mL,
0,73mmol) dugc hoa tan trong diclometan(10mL) ¢ nhiét d6 trong phong. Dung dich nay
dugc khudy ¢ cung nhiét do nay trong 12 gid. B sung nude vao hdn hop phan ung va
chiét hon hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bdo hoa trong
nudce, lam khan biang MgSO, khan, loc va sau d6 co trong diéu kién 4p suét giam. Dich
cd déc dugc tinh ché bang séc ky cot (SiO,, 16i 12g; metanol/diclometan = 0% dén 10%)

va ¢ dé thu duogc hop chét mong mudn (0,17g, 80%) dudi dang chat rdn mau tring.
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Budc 2: Axit (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxylic: (2S,4R)-Metyl 1-
(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yDbenzoyl)-4-hydroxypyrolidin-2-carboxylat (0,17g, 0,29mmol) dugc hoa tan trong
tetrahydrofuran (3mL)/metanol(3mL)/nudc (ImL) & nhiét d6 trong phong. LiOH H,O
'(0,06g, 1,48mmol) dugce bd sung vao dung dich nay, sau do khudy & cung nhiét do nay
trong 1 gid. Loai bo dung mdi ra khéi hdn hop phan tng ndy trong diéu kién ap suét
giam. San pham thu duoc dugc st dung ma khong can tinh ché thém (0,12g, 71%, chét

ran mau trang).

Budc 3: Tong hop hop chét 1268: Axit (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-
carboxylic (0,12g, 0,21mmol), NH,Cl (0,11g, 2,16mmol), EDC (0,08g, 0,43mmol),
HOBt (0,05g, 0,43mmol) va DIPEA (0,07mL, 0,43mmol) dugc tron trong DMF (5mL).
Hon hop dugc khudy & nhiét do trong phong trong 5 phit va dwgc khudy tiép & 80°C
trong 14 gio va sau dé dugc lam mat dén nhiét do trong phong nho do lam cho phan ing
hoan thanh. B6 sung nudc vao hdn hop phan tmg va chiét hdn hop nay bing etyl axetat.
Rita 16p hitu co bang dung dich NH,CI bao hoa trong nudc, lam khan bang MgSO, khan,
loc va sau do co trong diéu kién ap suét giam. Dich ¢ dic duoc tinh ché béng sdc ky cot
(Si0,. 16i 12g; metanol/diclometan = 0% dén 10%) va co dé thu dugc hop chét mong
mudn (0,09g. 74%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCl;) & 8,35 - 8,33 (m, 1 H), 7,90 - 7,79 (m, 3 H), 7,64 -
7,60 (m, 1 H), 7,49 - 7,46 (m, 1 H), 4,75 (t, 1 HJ = 8,4 Hz), 4,45 - 4,43 (m, 1 H), 3,98 -
3,95 (m, 2 H), 3,79 - 3,76 (m, 1 H), 3,40 - 3,36 (m, 1 H), 2,91 - 2,88 (m, 2 H), 2,44 (s, 2
H). 2,39 - 2,34 (m, 3 H), 2,34 - 2,14 (m, 1 H), 1,83 - 1,80 (m, 3 H), 1,49 - 1,14 (m, 2 H),
1,16 (s, 6 H); MS (ESI) m/z 567,1 (M" + H).

Tong  hop  hop  chit  1269:  (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2.2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-

FxC{ND_\OQ—Q—«Eﬁi\LNHZ
F
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Bude 1: (S)-metyl 1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)2-metylpyrolidin-2-carboxylat: Chat trung gian 19
(0,20g, 0,44mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,15g,
0,88mmol), EDC (0,16g, 0,88mmol), HOBt (0,11g, 0,88mmol) va DIPEA (0,15mL,
0.88mmol) dugc hoa tan trong diclometan(SmL) & nhiét dd trong phong. Dung dich nay
duoc khudy & cung nhiét do nay trong 12 gio. B6 sung nudce vao hdn hop phan Ung va
chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bao hoa trong
nude. lam khan bang MgSO, khan, loc va sau do6 co trong diéu kién ap suét giam. Dich
¢o dic dugc tinh ché béng sdc ky ¢ot (Si0,, 13i 12g; metanol/diclometan = 0% dén 10%)

va co dé thu duoc hop chat mong mudn (0,21g, 82%) dudi dang chét rin mau tréng.

Bude 2: Axit (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
ylmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-(5-
((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)2-
metylpyrolidin-2-carboxylat (0,21g, 0,36mmol) va LiOH H,0 (0,07g, 1,81mmol) dugc
hoa tan trong tetrahydrofuran (6mL)/metanol (6mL)/nudc (3mL) & nhiét dd trong phong.
Dung dich nay duoc khudy & cung nhiét do nay trong 1 gio. Loai béd dung mdi ra khoi
hon hop phan Gng nay trong diéu kién ap sudt gidm. San pham thu duoc duge st dung

ma khong can tinh ché thém (0,12g, 58%, chat rin mau tring).

Budc 3: Tong hop hop chit 1269: Axit (S)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-
carboxylic (0,12g, 0,21mmol), NH,CI (0,11g, 2,12mmol), EDC (0,08g, 0,42mmol),
HOBt (0,05g, 0,42mmol) va DIPEA (0,07mL, 0,42mmol) dugc hoa tan trong DMF
(10mL). Khuay dung dich & nhiét do trong phong trong 5 phut va dugc khuay tiép & 80°C
trong 14 gio va sau d6 dugc lam mat dén nhiét d6 trong phong nho d6 lam cho phan ung
hoan thanh. B6 sung nudc vao hdn hgp phan tmg va chiét hdn hop nay bang etyl axetat.
Rira 16p hitu co bang dung dich NH,Cl bao hoa trong nudc, lam khan bang MgSO, khan,
loc va sau do co trong diéu kién ap suit giam. Dich ¢d dic dugc tinh ché béng sdc ky cot
(Si0,. 16i 12g; metanol/diclometan = 0% dén 10%) va co dé thu duoc hop chét mong

mudn (0.07g. 61%) dudi dang chét rin mau trang.

'"H NMR (400 MHz, CDCI3) & 8,39 - 8,38 (m, 1 H), 7,78 - 7,75 (m, 2 H). 7.69 -
7.67 (m, 1 H), 7,47 (t, 1 H, J=7,6 Hz), 7,30 - 7,27 (m, 1 H), 7,16 (brs, 1 H), 5,41 (brs, 1
H), 3.91 (d, 2 H, J = 6,0 Hz), 3,53 - 3,48 (m, 2 H), 2,87 - 2,85 (m, 2 H), 2,72 - 2,64 (m, 1
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H). 2.42 (s, 2 H). 2,39 - 2,33 (m, 2 H), 1,96 - 1,79 (m, 6 H), 1,66 (s, 3 H), 1,48 - 1,41 (m,
2 H), 1,16 (s, 6 H); MS (ESI) m/z 565,2 (M" + H).

Téng  hop  hop  chét  1271:  (2S.4R)-1-(2-flo-4-(5-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-

F 7<— NQTQW S\LNHZ
: Q\

HO

carboxamit

Buéc 1. (254R)-metyl  1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chét trung
gian 32 (0.45g, 1,11mmol), EDC (0,42g, 2,22mmol), HOBt (0,30g, 2,22mmol) va
DIPEA (0,43g, 3,33mmol) duoc hoa tan trong diclometan (10mL) & nhiét do trong
phong. B6 sung chat trung gian 25 (0,26¢, 1,33mmol) vao dung dich nay, sau dé khudy &
cung nhiét do nay. Bo sung nudc vao hdn hop phan tng va chiét hdn hop nay bang etyl
axetat. Rtra 16p hitu co bang dung dich NaCl bao hoa trong nuéc, lam khan bang MgSO,
khan, loc va sau do cd trong diéu kién ap suét giam. Dich c6 dic dugc tinh ché béng sdc
ky cot (SiO,, 18i 12g; metanol/diclometan = 0% dén 5%) va c¢d dé thu duoc hop chét

mong mudn (0.41g, 67%) dudi dang chét rin mau trang.

Buoe 2. Axit  (2S,4R)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: (2S,4R)-
Metyl 1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yhbenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat (0,40g, 0,73mmol) va LiOH H,O
(0,03g, 1,46mmol) dugc hoa tan trong tetrahydrofuran (10mL)/metanol (6mL)/nudc
(4mL) & nhiét do trong phong. Dung dich nay dwgc khudy & cung nhiét do nay trong 1
gio. Loai bo dung méi ra khoi hdn hgp phan tmg nay trong diéu kién ap suét giam. B6
sung mot lugng nhé dung dich HCI 12N trong nudc vao dich ¢d dic nay va khuéy. Thu
chat ran két tua bang cach loc, rira bang etyl axetat va lam kho dé thu dugc hop chit

mong muén (0,38g, 97%) dudi dang chét rin mau tring.

Budc 3: Téng hop hop chdt 1271: Axit (2S,4R)-1-(2-flo-4-(5-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)met0xy)pyridin-2-yl)benzoyl)-4-hydr0xy-2-metylpyro1idir1-2-
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carboxylic (0,36g, 0,67mmol), EDC (0,26g, 1,35mmol), HOBt (0,18g, 1,35mmol) va
DIPEA (0,26g, 2,03mmol) dugc hoa tan trong DMF (4mL) & nhiét do trong phong. Bo
sung NHyCl (0,11g, 2,03mmol) vao dung dich nay, sau d6 khudy & 80°C trong 6 gio. Va
sau d6, hon hop phan ing dugc 1am mat dén nhiét do trong phong nho d6 lam cho phan
ung hoan thanh. Loai bé dung mdi ra khéi hdn hop phan tng nay trong diéu kién ap suét
giam. Dich ¢6 dic dugc tinh ché bing sic ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 16i SPE (SO3H trén Si), sau do

¢d dé thu duge hop chit mong muén (0,04g, 12%) duéi dang chit rin mau ndu sang.

'"H NMR (400 MHz, CD;OD) & 8,33 (d, 1 H, J= 2,8 Hz), 7.88 - 7,78 (m. 3 H),
7.53 (t, 1 H,J=7,5Hz), 7,47 (dd, 1 H, J= 8,8, 2,9 Hz), 4,42 (m, 1 H), 3,97 (d,2 H, J =
5.9 Hz), 3,75 (dd, 1 H, J= 11,0, 5,2 Hz), 3,42 (dd, 1 H, J= 10,9, 3,5 Hz), 3,05 - 3,03 (m,
2 H), 2,51 -2,44 (m, 3 H), 2,21 - 2,15 (m, 2 H), 2,05 (dd, 1 H, J= 13,0, 4,1 Hz), 1,88 (s,
3H). 1,81 (m, 3 H), 1,53 - 1,44 (m, 2 H), 1,37 (s, 3 H), 1,32 (s, 3 H); MS (ESI) m/z 5312
(M + H).

Tong hop hop chét 1272: (25,4R)-1-(3’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-
4-yl)metoxy)-3-flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

HO

Chat trung gian 22 (0,12g, 0,26mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,08g, 0,52mmol), HOBt (0,07g, 0,52mmol), EDC (0,10g, 0,52mmol) va
DIPEA (0,09mL, 0,52mmol) dugc hoa tan trong diclometan(10mL) & nhiét do trong
phong. Dung dich nay dugc khudy ¢ cung nhiét do nay trong 18 gio. B6 sung nudc vao
hon hop phan Gng va chiét hdn hop nay bing etyl axetat. Rira |6p hitu co bang dung dich
NaCl bdo hoa trong nudc, lam khan bang MgSO, khan, loc va sau d6 ¢ trong diéu kién
ap sudt giam. Dich cd dic dugc tinh ché bing sic ky cot (SiO, I8 4g;
metanol/diclometan = 0% dén 15%) va c¢d dé thu duoc hop chit mong mubn (0,07g,

46%) dudi dang chat ran mau tring.

'"H NMR (400 MHz, CD;0OD) & 7,91 - 7,98 (m, 2 H), 7,60 - 7,64 (m, 1 H), 7,45 -
7.57 (m, 2 H),7.25-7.29 (m, 1 H), 4,72 - 4,76 (m, 1 H), 4,43 - 4,54 (m, 1 H), 4,03 - 4,05

(m, 2 H), 3,75 -3,79 (m, 1 H), 3,35 - 3,38 (m, 1 H), 3,07 - 3,09 (m, 2 H), 2,52 - 2,58 (m,
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2 H). 2,34 - 2,38 (m, 1 H), 2,14 - 2,23 (m, 3 H), 1,86 - 1,89 (m, 3 H), 1,67 - 1,77 (m, 4
H), 1,49 - 1,55 (m, 2 H), 0,92 (t, 6 H, J= 7,5 Hz); MS (ESI) m/z 569,3 (M" + H),

Tong hop hop chit 1276: (2S,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-

carboxamit

HO

Budce 1: (2S,4R)-metyl 1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chét trung gian
9 (0,40g, 0,93mmol), EDC (0,35g, 1,86mmol), HOBt (0,25g, 1,86mmol) va DIPEA
(0,36g, 2,80mmol) duogc hoa tan trong diclometan (8mL) & nhiét do trong phong. B6
sung chat trung gian 25 (0,21g, 1,12mmol) vao dung dich nay, sau d6 khudy & cing nhiét
do nay. B6 sung nudc vao hdn hop phan tung va chiét hdn hop nay bing etyl axetat. Rira
16p hitu co bang dung dich NaCl bdo hoa trong nuée, lam khan bang MgSO, khan, loc va
sau do co trong diéu kién ap suét giam. Dich ¢6 dic dugc tinh ché béng sdc ky cot (Si0O,,
161 12g; metanol/diclometan = 0% dén 5%) va cd dé thu duoc hop chat mong mubn

(0.32g. 60%) dudi dang cht rdn mau tring.

Budc 2: Axit (2S,4R)-1-(3’-xyano-3-lo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic (2S,4R)-Metyl 1-
(37-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxy-2-metylpyrolidin-2-carboxylat (0,30g, 0,52mmol) va LiOH H,O (0,02g,
1,05mmol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol (4mL)/nuéc (2mL) & nhiét
do trong phong. Khuay dung dich & 50°C trong 6 gio va sau d6 dugce lam mat dén nhiét
do trong phong nho d6 lam cho phan tmg hoan thanh. Loai bo dung moi ra khoi hon hop
phén (ng nay trong diéu kién ap suét giam. Bd sung mot luong nho dung dich HCI 12N
trong nudce vao dich co dac nay va khudy. Thu chét rin két tia bang cach loc, rira bing
ctyl axetat va lam kho dé thu duoc hop chat mong muén (0,25g, 85%) dudi dang chét ran

mau trémg.
Bude 3: Tong hop hop chit 1276: Axit (28,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-
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carboxylic (0,20g, 0,36mmol), EDC (0,13g, 0,72mmol), HOBt (0,09g, 0,72mmol) va
DIPEA (0,14g, 1,08mmol) dugc hoa tan trong N,N-dimetylformamit (3mL) & nhiét do
trong phong. B sung NH,Cl (0,05g, 1,08mmol) vao dung dich nay, sau d6 khudy & 80°C
trong 16 gio. Va sau do, hdn hop phan ing duoc lam mét dén nhiét do trong phong nho
do 1am cho phan ung hoan thanh. Loai bé dung mdi ra khoi hdn hop phan ang nay trong
diéu kién 4p suét giam. Dich ¢o dic duoc tinh ché bing sic ky cot (Waters, C18;
axetonitril/0.1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va cd bang cach
cho qua 15i SPE (PL-HCO3 MP SPE). Tinh ché phan ¢6 thu dugc bang sic ky (SiO,, 16
4g; metanol/diclometan = 3% dén 10%) va co dé thu duoc hop chét mong mudn (0,02¢,

12%) dudi dang chét rin mau trang.

"H NMR (400 MHz, CD;0D) 8 8. 00 (d, 1 H, J=2,4 Hz), 7,97 (dd, 1 H, J= 102,
7.8 Hz), 7,59 - 7,50 (m, 3 H), 7,30 (d, 1 H, J= 8,9 Hz), 4,55 (m, 1 H), 3,93 (m, 1 H), 3.50
(m, 1 H), 3,09 - 3,06 (m, 2 H), 2,55 - 2,50 (m, 3 H), 2,21 (m, 2 H), 2,14 (m, 1 H), 1,93 (s,
3H), 1,90 - 1,86 (m, 3 H), 1,53 (m, 2 H), 1,40 (s, 3 H), 1,34 (s, 3 H)

Tong hop hop chét 1277:  (2R.4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-

Bude 1: (2R, 4R)-metyl 1-(3°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-

carboxamit

yh)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chét trung gian
9 (0.40g. 0.93mmol), EDC (0,35g, 1,86mmol), HOBt (0,25g, 1,86mmol) va DIPEA
(0,36, 2,80mmol) dugc hoa tan trong diclometan (6mL) ¢ nhiét do trong phong. B
sung chét trung gian 26 (0,21g, 1,12mmol) vao dung dich nay, sau d6 khudy & cing nhiét
do nay trong 30 phut. Bd sung nudce vao hdn hop phan tmg va chiét hon hop nay bing
diclometan. Rtra 16p hitu co bing dung dich NaCl bio hoa trong nudc, lam khan bang
MgSO, khan, loc va sau d6 co trong diéu kién ap suét giam. Dich c6 dic dugc tinh ché
bang sic ky cot (SiO,, 15i 12g; metanol/diclometan = 0% dén 5%) va ¢o dé thu dugc hop

chat mong mudn (0,19g, 35%) dudi dang chét rin mau tring.
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Budc 2: Axit (2R,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
ylhmetoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic  (2R,4R)-Metyl
1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-
4-hydroxy-2-metylpyrolidin-2-carboxylat (0,18g, 0,31mmol) va LiOH H,0 (0,02g,
0,63mmol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol (4mL)/nuéc (2mL) & nhiét
do trong phong. Khuay dung dich ¢ 50°C trong 8 giv va sau d6 dwoc lam mat dén nhiét
do trong phong nho d6 1am cho phéan Gng hoan thanh. Loai bé dung méi ra khoi hdn hop
phan mg nay trong diéu kién ap suit giam. BS sung mot luong nhod dung dich HCI 12N
trong nude vao dich ¢o dic nay va khudy. Thu chit ran két taa bang cach loc, rira bang
etyl axetat va lam kho dé thu dugc hop chit mong mudn (0,17g, 96%) dudi dang chét ran

mau trang.

Bude 3: Tong hop hop chét 1277: Axit (2R,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-
carboxylic (0,15g, 0,27mmol), EDC (0,10g, 0,54mmol), HOBt (0,07g, 0,54mmol) va
DIPEA (0,10g, 0,81mmol) dugc hoa tan trong N,N-dimetylformamit (3mL) ¢ nhiét do
trong phong. BS sung NH,Cl (0,04g, 0,8 i mmol) vao dung dich nay, sau d6 khudy ¢ cling
nhi¢t do nay trong 24 gio. Loai bo dung moi ra khoi hdn hop phan tng nay trong diéu
kién ap suat giam. Dich c¢d dic duoc tinh ché bang sic ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va c¢b bing céach
cho qua 16i SPE (PL-HCO3 MP SPE). Tinh ché phan c6 thu dugc bang séc ky (SiO,, 15i
4g: metanol/diclometan = 3% dén 10%) va ¢6 dé thu duoc hop chat mong mudn (0,03g,

23%) dudi dang chat ran mau trang.

'"H NMR (400 MHz, CD;0D) & 7,99 (d, 1 H, J= 2,3 Hz), 7,95 (dd, 1 H, J = 8.8,
2.4 Hz). 7.59 - 7,51 (m, 3 H), 7,29 (d, 1 H, J = 8,9 Hz), 4,36 (m. 1 H), 4,05 (d, 2 H, J =
6.1 Hz), 3,76 - 3,72 (m, 1 H), 3,45 (m, 1 H), 3,07 - 3,04 (m, 2 H), 2,53 - 2,47 (m, 2 H),
2.37 (m, 1 H), 2,26 (m, 3H), 1,85 (m, 3 H), 1,71 (s, 3 H), 1,55 - 1,50 (m, 2 H), 1,39 (s. 3
H), 1,34 (s, 3 H); MS (ESI) m/z 555,2 (M" + H).

Téng  hop hop chat 1278: (2S,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-

carboxamit
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Budce 1: (25,4R)-metyl 1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
ylmetoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chét trung gian
6 (0.35g, 0.8Immol), EDC (0,31g, 1,63mmol), HOBt (0,22¢g, 1,63mmol) va DIPEA
(0,31g, 2,45mmol) dugc hoa tan trong diclometan (6mL) & nhiét do trong phong. Bd
sung chat trung gian 25 (0,19g, 0,98mmol) vao dung dich nay, sau d6 khudy & ciing nhiét
do nay trong 1 gio. . B6 sung nude vao hdn hop phan ang va chiét hdn hop nay bing
diclometan. Rira 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan bang
MgSO, khan, loc va sau do co trong diéu kién ap suét giam. Dich ¢o ddc duoc tinh ché
bang sdc ky cot (SiOy, 15i 12g; metanol/diclometan = 0% dén 5%) va ¢6 dé thu duoc hop

chat mong mudn (0.16g. 34%) dudi dang dau mau vang.

Budc 2: Axit (25.4R)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic (2S,4R)-Metyl 1-
(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxy-2-metylpyrolidin-2-carboxylat (0,16g, 0,28mmol) va LiOH H,O (0,03g,
0.56mmol) duoc hoa tan trong tetrahydrofuran (8mL)/metanol (4mL)/nude (2mL) & nhiét
do trong phong. Khudy dung dich & 50°C trong 8 gio va sau d6 dugce lam mat dén nhiét
do trong phong nho d6 lam cho phan ung hoan thanh. Loai b dung méi ra khoi hon hop
phén tmg nay trong diéu kién ap suat giam. B& sung mot lugng nho dung dich HCI 12N
trong nudc vao dich ¢d ddc nay va khudy. Thu chat rén két tia bang cach loc, ria bing
etyl axetat va lam kho dé thu duoc hop chat mong mudn (0,15g, 96%) dudi dang chét rin

mau trang.

Bué6c 3: Tong hop hop chit 1278: Axit (25,4R)-1-(2’-xyano-3-flo-4’-((1-(2-tlo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-
carboxylic (0,14g, 0,25mmol), EDC (0,09g, 0,50mmol), HOBt (0,06g, 0,50mmol) va
DIPEA (0,09g, 0,75mmol) dugce hoa tan trong N,N-dimetylformamit (3mL) & nhiét do
trong phong. B sung NH,Cl (0,04g, 0,75mmol) vao dung dich nay, sau d6 khudy ¢ cing
nhiét do nay trong 24 gio. Loai bé dung mdi ra khoi hdn hop phan tng nay trong didu

kién ap sudt giam. Dich ¢o6 dic duoc tinh ché béng sdc ky cot (Waters, CI18;
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axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va co bang cach
cho qua 16i SPE (PL-HCO3 MP SPE). Tinh ché phdn ¢6 thu dugc bang sic ky (SiO,, 16
4¢: metanol/diclometan = 3% dén 10%) va c6 dé thu duoc hop chiat mong mudn (0,03g,

21%) dudi dang chét rin mau trang.

'"H NMR (400 MHz, CD;0D) & 7,61 - 7,53 (m, 2 H), 7,48 - 7,39 (m, 3 H), 7,33
(dd. 1 H, J =87, 2.6 Hz), 445 (m, 1 H), 3,94 (d, 2 H, J = 5,8 Hz), 3,77 (m, 1 H), 3.47 -
3.43 (m, 1 H), 3,06 - 3,03 (m, 2 H), 2,55 - 2,46 (m, 3 H), 2,21 - 2,15 (m, 2 H), 2,08 (m, |
H), 1,90 (s, 3H), 1,82 (m, 3 H), 1,52 - 1,46 (m, 2 H), 1,39 (s, 3 H), 1,34 (s, 3 H); MS
(ESI) m/z 555.2 (M" + H).

Tong hop hop chat 1279: (28,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
ylmetoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit

= O
F CND_\O C f\LNHZ

HO

Chét trung gian 29 (0,07g, 0,16mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,05g, 0,32mmol), EDC (0,04g, 0,32mmol), HOBt (0,06g, 0,32mmol) va
DIPEA (0,05mL, 0,32mmol) duoc hoa tan trong diclometan (SmL) & nhiét do trong
phong. Dung dich nay duoc khudy & cing nhiét d6 nay trong 18 gi. BO sung nudc vao
hdn hop phan tng va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung dich
NaCl béo hoa trong nudc, lam khan bang MgSO, khan, loc va sau dé co trong diéu kién
ap suét giam. Dich c¢6 dic dugc tinh ché béng séc ky cot (Si0,, o1 4g;
metanol/diclometan = 0% dén 15%) va cd dé thu duoc hop chét mong mudn (0,04¢,

54%) dudi dang chit rin mau trang.

'"H NMR (400 MHz, CD;0D) 5 8,33 - 8,35 (m, 1 H), 7,79 - 7,90 (m, 3 H), 7,60 -
7,64 (m, 1 H), 7,46 - 7,50 (m, 1 H), 4,72 - 4,76 (m, 1 H), 4,43 - 4,44 (m, 1 H), 3,95 - 3,98
(m, 2 H), 3,75 - 3,84 (m, 1 H), 3,36 (s, 1 H), 3,02 - 3,05 (m, 2 H), 2,45 - 2,51 (m, 2 H),
2.34-2.39 (m, 1 H), 2,12 - 2,20 (m, 3 H), 1,66 - 2.83 (m, 7 H), 1,46 - 1,52 (m, 2 H), 0,92
(t. 6 H, J=7.5 Hz); MS (ESI) m/z 5452 (M" + H).
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Tong hop hop chét 1280: (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit
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Chét trung gian 27 (0,06g, 0,12mmol), EDC (0,04g, 0,25mmol), HOBt (0,03g,
0.25mmol) va DIPEA (0,11mL, 0,64mmol) dugc tron trong N,N-dimetylformamit
(10mL). Hon hop nay dugc khudy & nhiét do trong phong trong 30 phut. (2S,4R)-4-
Hydroxypyrolidin-2-carboxamit hydroclorua (0,04g, 0,25mmol) duge bo sung vao dé. Va
hon hop phdn Gng nay tiép tuc duge khudy & 60°C trong 12 gio va sau dé dugc lam mat
dén nhiét do trong phong nho do lam cho phan Ung hoan thanh. Loai bo dung moi ra khoi
hdn hop phéan tng nay trong diéu kién ap sut giam. B6 sung nuéc vao dich ¢6 dic thu
dugc va chiét hon hop nay bang diclometan. Rua 16p hitu co bang dung dich NaCl bao
hoa trong nudc, lam khan bé’mg MgSO, khan, loc va sau do cd trong diéu kién ap suét
giam. Dich ¢o dac dugc tinh ché béng séc ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP SPE), sau

do co dé thu duoc hop chét mong muén (0,03g, 47%) dudi dang chét rdn mau tring.

'"H NMR (400 MHz, CD;0D) 6 8,30 (m, 1 H), 7,87 - 7,75 (m, 3 H), 7,60 - 7,58
(m, 1 H), 7.47 - 7,44 (m, 1 H), 4,72 - 4,70 (m, 2 H), 4,40 (brs, 1 H), 4,00 (d, 2 H, J= 8.0
Hz), 3,72 - 3,79 (m, 2 H), 3,41 - 3,32 (m, 3 H), 2,40 - 2,27 (m, 6 H), 2,12 - 2,02 (m, 7 H),
1,79 - 1,62 (m, 2 H); MS (ESI) m/z 579,2 (M" + H).

Tong hop hop chat 1281: (2S,4R)-4-Hydroxy-1-(4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit

HO

Chat trung gian 28 (0,09¢g, 0,20mmol), EDC (0,07g, 0,40mmol), HOBt (0,05,
0.40mmol) va DIPEA (0.17mL, 1,0lmmol) dugc tron trong N,N-dimetylformamit
(10mL). Hon hop nay duoc khudy & nhiét do trong phong trong 20 phat. (2S,4R)-4-
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Hydroxypyrolidin-2-carboxamit hydroclorua (0,06g, 0,40mmol) dugc bd sung vao do. Va
hon hop phan ung nay tiép tuc duoc khudy ¢ 60°C trong 12 gi0 va sau d6 dugc lam mat
dén nhiét do trong phong nho d6 lam cho phan ung hoan thanh. B6 sung nude (10mL)
vao hon hop phéan tng, sau d6 khudy. Loc chét ran két taa, ria bang nudc va lam kho.
Tinh ché vat liéu thu duoc béng SAc ky (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nuéc = 5% dén 70%) va qua 18i SPE (PL-HCO3 MP SPE), sau d6 c6 dé

thu duoc hop chit mong muén (0,09g, 79%) dudi dang chét ran mau tring.

'"H NMR (400 MHz, CD;0D) & 8,70 (s, 1 H), 8,31 (s, 1 H), 8,09 - 8,07 (m, 2 H),
7.78 - 7,76 (m, 2 H). 4.45 (brs, 1 H), 4,29 (d, 2 H, J = 6,2 Hz), 3,95 - 3,91 (m, 1 H), 3.51
(d, 1 H, J = 12,0 Hz), 3,23 - 3,07 (m, 5 H), 2,49 (t, 2 H, J = 12,0 Hz), 2,41 - 2,38 (m, 1
H). 2.20 - 2.12 (m. 1 H). 1.88 - 1.85 (m. 3 H). 1,52 - 1,49 (m, 2 H); MS (ESI) m/z 558.2
(M'+ H),

Tong hop hop chat 1286: (2S,4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit
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Chat trung gian 30 (0,08¢g. 0.17mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0.03g. 0.20mmol). HATU (0,13g, 0.34mmol) va DIPEA (0,06mL,
0.34mmol) dugc hoa tan trong N,N-dimetylformamit (3mL) & nhiét do trong phong.
Khuay dung dich ¢ 60°C trong 12 gid va sau d6 dugc lam mat dén nhiét do trong phong
nho d6 lam cho phan tng hoan thanh. Loai bo dung mdi ra khéi hon hop phan ting nay
trong diéu kién ap suét giam. Dich ¢6 dic duoc tinh ché bang sic ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE
(nhua PL-HCO3 MP), sau d6 co dé thu dugc hop chit mong mudn (0,04g, 40%) dudi

dang chat rdn mau trang.

"H NMR (400 MHz, CD;0D) § 8,37 (m, 1 H), 7,97 - 7,93 (m, 1 H), 7.82 - 7.80
(m, 1 H), 7,59 - 7,50 (m, 3 H), 4,89 - 4,73 (m, 1 H), 4,65 (m, | H), 4,44 (m, 1 H), 3.99 -
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3,89 (m, 2 H), 3,87 - 3,73 (m, 1 H), 3,52 (m, 1 H), 2,96 - 2,93 (m, 2 H), 2,59 (s, 2 H),
2,39 (m, 1 H), 2,38 - 1,83 (m, 12 H), 1,59 - 1,41 (m, 2 H); MS (ESI) m/z 579,2 (M" + H),

Tong hop hop chit 1287: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin-2-yl)-3-tflobenzoyl)-4-hydroxypyrolidin-2-carboxamit

7 N\ \_
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Chét trung gian 34 (0,07g, 0,16mmol), (2S,4R)-4-hydropyrolidin-2-carboxamit
hydroclorua (0,05g, 0,32mmol), HOBt (0,04g, 0,32mmol), EDC (0,06g, 0,32mmol) va
DIPEA (0,05mL, 0,32mmol) dugc hoa tan trong metylen clorua (10mL) & nhiét do trong
phong. Khudy dung dich & 50°C trong 18 gid va sau d6 duoc lam mat dén nhiét do trong
phong nho d6 1am cho phan Gmg hoan thanh. B6 sung nuéc vao hdn hop phan ung va
chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang dung dich NaCl bio hoa trong
nudce, lam khan béng MgSO4 khan, loc va sau do co trong diéu kién ap suét giam. Dich
¢o dac duoc tinh ché béng sdc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nude = 5% dén 70%) va qua 151 SPE (PL-HCO3 MP SPE), sau d6 ¢ dé
thu dugc hop chat mong muébn (0,04g, 47%) duéi dang chat ran mau trang.

'H NMR (400 MHz, CD;0D) § 8,34 - 8,33 (m, 1 H), 7,90 - 7,86 (m, 1 H), 7,78 -
7,76 (m, 1 H), 7,53 - 7,46 (m, 3 H), 4,70 - 4,66 (m, 1 H), 4,38 (s, 1 H), 4,02 - 4,01 (m, 2
H), 3,86 - 3,82 (m, 1 H), 3,74 - 3,71 (m, 2 H), 3,45 - 3,39 (m, 3 H), 3,18 - 3,08 (m, 2 H),
2,39 -2,21 (m, 1 H), 2,10 - 2,06 (m, 4 H), 1,86 - 1,72 (m, 6 H), 0,96 (t, 6 H, J= 7,5 Hz);
MS (ESI) m/z 5452 (M" + H).

Tong  hop  hop  chit  1288:  (2S.4R)-1-(3’-xyano-4’-((1-(2-flo-2-
metylpropyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

N —~ = 2 0
F7§ C>_\o N\ /N qj‘\\\\NHZ

NC

HO

Chét trung gian 38 (0,07g, 0,17mmol), EDC (0,06g, 0,34mmol), HOBt (0,04¢,
0,34mmol) va DIPEA (0,06g, 0,51mmol) dugc hoa tan trong metylen clorua (2mL) &
nhiét do trong phong. B6 sung (25,4R)-4-hydroxypyrolidin-2-carboxamit hydroclorua
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(0,03g, 0,20mmol) vao dung dich nay, sau d6 khudy & ciing nhiét d6 nay. B4 sung nudc
vao hdn hop phan tng. Chiét hdn hop nay vai etyl axetat, loc qua bd loc bang nhua duge
gén véi 161 Na, SO, khan dé loai chét rén con lai va 16p nudce va sau dé co trong diéu kién
ap suét giam. Dich cd dic dugc tinh ché béng sic ky cot (Waters, Cg; axetonitril/axit
trifloaxetic = 5% dén 70%) va qua 15i SPE (PL-HCO3 MP SPE), sau d6 ¢o dé thu duoc

hop chat mong mubn (0,05g, 65%) dudi dang chit ran mau tring.

'H NMR (400 MHz, CD;0D) & 7,85 (m, 2 H), 7,71 (d, 2 H, J = 8.4 Hz), 7.61 (m.
2 H),7.18 (d, 1 H, J= 6,4 Hz), 4,24 (s, 2 H), 4,01 (d, 2 H, J= 6,3 Hz), 3,87 (m, 1 H),
3.52 (d. 1 H, J= 112 Hz), 3,05 - 3,02 (m, 2 H), 2,52 (s, 1 H), 2.46 (s. 1 H), 2.33 (m. 1
H), 2,22 - 2,13 (m, 3 H), 1,91 - 1,85 (m, 3 H), 1,45 (m, 2 H), 1,39 (s, 3 H), 1,34 (s, 3 H):
MS (ESI) m/z 523,2 (M" + H).

Té)ﬂg hop hop chét 1290: (25,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit

O SN IY

F4C 0

o Rl W W i ST
e
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Budc 1: (2S,4R)-metyl 1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat: Chét trung gian 27 (0,30g, 0,64mmol), EDC (0,24g,
[,28mmol), HOBt (0,17g, 1,28mmol) va DIPEA (0,56mL, 3,21mmol) duoc tron trong
N.N-dimetylformamit (10mL). Hon hop nay dugc khudy & nhiét do trong phong trong 30
phut. (2S,4R)-metyl 4-hydroxy-2-metylpyrolidin-2-carboxylat (0,12g, 0,77mmol) duoc
b sung vao do. Va hon hop phan tng nay tiép tuc dugc khudy & 60°C trong 12 gio va
sau do duoc lam mat dén nhiét do trong phong nho dé 1am cho phan ng hoan thanh.
Loai bo dung mdi ra khéi hdn hop phan ung nay trong diéu kién ap sudt giam. Dich co
dic duoc tinh ché béng sdc ky cot (SiO,, 16i 12g; metanol/metylen clorua = 0% dén 5%)

va ¢d dé thu duogc hop chét mong muén (0,18g, 46%) dudi dang chit rin mau tréng.
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Budce 2: Axit (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(2-flo-4-(5-((1-((1-

(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat (0,18g, 0,29mmol) va LiOH (0,03g, 1,48mmol) dugc tron
trong tetrahydrofuran (9mL)/metanol (3mL)/nudc (3mL) & nhiét do trong phong. Hon
hop nay dugc khudy & ciing nhiét do nay trong 12 gid. Loai bo dung mdi ra khoi hdn hop
phan tmg nay trong diéu kién ap suét giam. B6 sung nudc (25mL) vao dich ¢o dic nay va
khudy. Thu chit rin két tia bang cach loc, rira bing nudce va lam kho dé thu dugc hop

chit mong mudn (0,15g, 85%) dudi dang chat rin mau vang.

BuSc 3: Téng hop hop chit 1290: Axit (2S,4R)-1-(2-flo-4-(5-((1-((1-
(triﬂometyl)xyclobutyl)metyl)piperidin—4-yl)metoxy)pyridin—2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic (0,15g, 0,25mmol), EDC (0,09g, 0,50mmol), HOBt (0,06g,
0,50mmol) va DIPEA (0,22mL, 1,26mmol) dugc tron trong N,N-dimetylformamit
(10mL). Hon hop duogc khudy & nhiét do trong phong trong 1 gio va NH4CI (0,02g,
0,50mmol) dugc b sung vao do. Va hdn hop phan tmg nay tiép tuc duogc khudy & 60°C
trong 12 giv va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho phan Ung
hoan thanh. Loai bé dung mdi ra khoi hdn hgp phan tng nay trong diéu kién ap suét
giam. BO sung nudc vao dich ¢d dic thu duoc va chiét hdn hop nay bang diclometan.
Rira 16p hitu co bang dung dich NaCl bao hoa trong nude, lam khan bing MgSO, khan,
loc va sau d6 co trong diéu kién ap sudt giam. Dich ¢6 dic duoc tinh ché béng sdc ky cot
(Waters, Cg; axetonitril/0,1%-dung dich axit trifloaxetic trong nuéc = 5% dén 70%) va
qua 16i SPE (PL-HCO3 MP SPE), sau d6 ¢6 dé thu duoc hop chét mong muén (0,03g,

47%) dudi dang chat ran mau trang.

'H NMR (400 MHz, CDCI;) & 8,32 (s, 1 H), 7,71 - 7,63 (m,2 H), 7,47 - 7,43 (m, 1
H), 7.28 - 7,25 (m, 2 H), 7,01 (brs, 1 H), 5,93 (brs, 1 H), 4,41 - 4,38 (m, 1 H), 3,90 - 3,89
(m, 2 H), 3,68 - 3,64 (m, 1 H), 3,59 - 3,58 (m, 1 H), 2,67 - 2,48 (m, 3 H), 2,27 - 2,16 (m,
3H),2,02-195(m,4H), 1,90 -1,17 (m, 12 H); MS (ESI) m/z 593,2 (M’ + H).

Téng hop hop chit 1291: (25,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit
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Budc l: (2S,4R)-metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yDmetoxy)pyridin-2-yl)-2-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: ~ Chét
trung gian 29 (0,25g, 0,57mmol), (2S,4R)-metyl 4-hydroxy-2-metylpyrolidin-2-
carboxylat hydroclorua (0,22g, 1,15mmol), HOBt (0,15g, 1,15mmol), EDC (0,22g,
I,I15mmol) va DIPEA (0,14g, 1,15mmol) dugc hoa tan trong metylen clorua (15mL) &
nhiét d¢ trong phong. Dung dich nay dugc khudy & cing nhiét do nay trong 18 gio. B
sung nude vao hon hop phan ung va chiét hon hop niy bang etyl axetat. Rira 16p hitu co
bing dung dich NaCl bdo hoa trong nuéc, lam khan bing MgSO, khan, loc va sau do co
trong diéu kién ap sudt giam. Dich ¢o dic duge tinh ché bang sic ky cot (SiO,, 15i 12¢;
metanol/metylen clorua = 0% dén 15%) va co dé thu dugc hop chét mong mudn (0,22g,

66%) dudi dang chat ran mau tring.

Budc 2: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoic: (2S.4R)-Metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-
2-yl)-2-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat  (0,22g, 0,38mmol) va
LiOH (0,04, 1,.91mmol) dugc hoa tan trong tetrahydrofuran
(12mL)/metanol(12mL)/nuéc (3mL) ¢ nhiét dd trong phong. Khuéy dung dich & 50°C
trong 18 gio va sau d6 duge lam mat dén nhiét do trong phong nho dé lam cho phan tng
hoan thanh. Loai bo dung mdi ra khéi hon hop phan tng nay trong diéu kién ap suét
giam. San pham thu duoc duoc st dung ma khong can tinh ché thém (0,20g, 93%, chat

ran mau trang).

Buéc 3:Tdng hop hop chdt 1291: Axit 4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-2-yl)-2-flobenzoic  (0,27g, 0,48mmol), amoni clorua (0,07g,
[.44mmol), HOBt (0,13g, 0,96mmol), EDC (0,18'g, 0,96mmol) va DIPEA (0,17mL,
0,96mmol) duoc hoa tan trong N,N-dimetylformamit (15mL) & 80°C. Khudy dung dich &
cung nhiét d6 nay trong 18 gio va sau d6 dugc lam mat dén nhiét do trong phong nho do
lam cho phan tng hoan thanh. B6 sung nuéc vao hdn hop phan tmg va chiét hdn hop nay
bang etyl axetat. Rira I6p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan

bang MgSO, khan, loc va sau do co trong diéu kién 4p suét giam. Dich c6 dac duoc tinh
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ché béng Sdc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit trifloaxetic trong nudc
= 5% dén 70%) va qua 16i SPE (PL-HCO3 MP SPE), sau d6 c6 dé thu dugc hop chét

mong mudn (0,03g, 12%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDs;OD) 6 8,35 (d, 1 H, J = 2,8 Hz), 7,90 - 7,80 (m, 3 H),
7,57 -7,48 (m, 2 H), 4,46 - 4,43 (m, 1 H), 4,00 - 3,98 (m, 2 H), 3,78 - 3,74 (m, 1 H), 3,46
- 3,42 (m, 1 H), 3,14 - 3,11 (m, 2 H), 2,64 - 2,58 (m, 2 H), 2,51 - 2,46 (m, 1 H), 2,38 -
2,20 (m, I H), 2,09 - 2,04 (m, 1 H), 1,90 - 1,85 (m, 6 H), 1,78 - 1,68 (m, S H), 1,54 - 1,51
(m, 2 H), 0,93 (t, 6 H, J= 17,5 Hz); MS (ESI) m/z 559,2 (M" + H).

Tong hop hop chit 1292: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit

XND_\O—«“I:H; >" Qiiﬁ\NHz
F
HO

Budc l: (2S,4R)-metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: ~ Chét
trung gian 34 (0,25g, 0,57mmol), (2S,4R)-metyl 4-hydroxy-2-metylpyrolidin-2-
carboxylat hydroclorua (0,22g, 1,15mmol), HOBt (0,15g, 1,15mmol), EDC (0,22¢g,
I,15mmol) va DIPEA (0,20mL, 1,15mmol) dugc hoa tan trong metylen clorua (10mL) &
nhiét do trong phong. Dung dich nay dwgc khudy & ciing nhiét do nay trong 18 gio. Bo
sung nude vao hon hgp phan tng va chiét hon hop nay bang etyl axetat. Ria 16p hitu co
bang dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO, khan, loc va sau do co
trong diéu kién ap sudt giam. Dich ¢b dic duge tinh ché bing sic ky cot (SiO,, 15i 12g;
metanol/metylen clorua = 0% dén 15%) va ¢ dé thu dugc hop chit mong muén (0,30g,

90%) dudi dang chat ran mau trang.

Budc 2: Axit (2S.4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-

yl)metoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic:
(2S.,4R)-Metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-3-

flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat (0,30g, 0,52mmol) va LiOH
(0.06g, 2,6 Immol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol (8mL)/nuéc (2mL)
& 50°C. Khuay dung dich & cung nhiét do nay trong 18 gio va sau d6 duogc lam mat dén

nhi¢t do trong phong nho do lam cho phan tng hoan thanh. Loai bo dung moi ra khoi hon
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hop phéan mg nay trong diéu kién 4p suat giam. San phdm thu duoc duoc st dung ma

khong can tinh ché thém (0,28g, 95%, chat rin mau trang).

Budce 3: Téng hop hop chat 1292: Axit (2S,4R)-1-(4-(5-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-3-flobenzoyl)-4-hydroxy-2-metylpyrolidin-
2-carboxylic (0,29g, 0,51mmol), amoni clorua (0,08g, 1,55mmol), HOBt (0,14g,
1.03mmol), EDC (0,19¢g, 1,03mmol) va DIPEA (0,18mL, 1,03mmol) dugc hoa tan trong
N,N-dimetylformamit (20mL) & nhiét d trong phong. Khudy dung dich & 80°C trong 18
gid va sau d6 dugc lam mét dén nhiét d trong phong nhd d6 lam cho phan tGng hoan
thanh. B6 sung nudc vao hdn hop phan tmg va chiét hdn hop nay bang etyl axetat. Rua
[6p hitu co bang dung dich NaCl bio hoa trong nude, lam khan bing MgSO, khan, loc va
sau do co trong diéu kién &p sudt giam. Dich ¢6 dic duge tinh ché bang sic ky cot
(Waters, C18; etyl axetat/hexan = 0% dén 30%) va qua 16i SPE (PL-HCO3 MP SPE), sau

do ¢o dé thu dugc hop chit mong muén (0,13 g, 44%) duéi dang chit rdn mau tring.

'"H NMR (400 MHz, CD;0D) 6 8,38 (d, 1 H, J=3. 0 Hz), 7,94 (t, 1 H. J = 7.9
Hz). 7.82 - 7.79 (m, 1 H), 7,52 - 7,42 (m, 3H), 4,48 - 4,43 (m, 1 H), 4,02 - 4,01 (m, 2 H),
3.88 - 3.84 (m, 1 H), 3,57 - 3,53 (m, 1 H), 3,33 - 3,21 (m, 2 H), 2,89 - 2,77 (m, 2 H), 2,55
- 2,42 (m, 3 H), 2,10 - 2,06 (m, 1 H), 1,97 - 1,90 (m, 6 H), 1,82 - 1,72 (m, 4 H), 1,64 -
1,61 (m, 2 H), 0,95 (t, 6 H, J= 17,5 Hz); MS (ESI) m/z 560,2 (M" + H).

Téng hop  hop chit  1294: (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-

Ore oy
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2-carboxamit

Budce 1: (25,4R)-metyl 1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chat trung
gian 19 (0,30g, 0,66mmol), EDC (0,25g, 1,32mmol), HOBt (0,17g, 1,32mmol) va
DIPEA (0.35mL, 1,98mmol) dugc hoa tan trong metylen clorua (6mL) ¢ nhiét do trong
phong. Chét trung gian 25 (0,15g, 0,79mmol) dugc bd sung vao dung dich nay, sau do
khuay ¢ cung nhiét do nay trong 14 gio. B6 sung dung dich amoni clorua bao hoa trong
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nudc vao hdn hop phan tmg va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co bang
dung dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan, loc va sau d6 ¢o trong
diéu kién 4p sudt giam. Dich c6 ddc duoc tinh ché bing sic ky cot (SiO,, 16i 12g;
metanol/metylen clorua = 0% dén 10%) va ¢ dé thu dugc hop chét mong mubn (0,25g,

63%) dudi dang dau mau vang.

Buge 2: Axit (2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: ~ (2S,4R)-
Metyl  1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yhbenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat (0,25g, 0,42mmol) va LiOH H,O
(0,02g, 0,84mmol) dugc hoa tan trong tetrahydrofuran (8mL)/metanol (4mL)/nuéc (3mL)
¢ 50°C. dung dich dugc khudy & cing nhiét do nay trong 8 gi¢ va sau do dugc lam mat
dén nhiét do trong phong nh¢ d6 lam cho phéan tng hoan thanh. Loai bé dung méi ra khoi
hon hop phan tng nay trong diéu kién ap suit giam. B sung mot lugng nhé dung dich
HCI 12N trong nudc vao dich co dic nay va khudy. Thu chét rin két tia bing cach loc,
rira bang etyl axetat va lam kho dé thu duoc hop chit mong mudn (0,21g, 86%) dudi

dang chat rdn mau trang.

Budc 3: Tong hop hop chat 1294: Axit (28,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-
2-carboxylic (0.15g, 0.26mmol), EDC (0,10g, 0,51mmol), HOBt (0,07g, 0,51mmol) va
DIPEA (0,10g, 0,77mmol) dugc hoa tan trong N,N-dimetylformamit (2mL) & nhiét do
trong phong. B6 sung NH,Cl (0.04g, 0,77mmol) vao dung dich ndy, sau d6 khudy & 50°C
trong 8 gid. Va sau do, hdn hop phan tng duoc 1am mat dén nhiét do trong phong nho dé
lam cho phdn tng hoan thanh. Loai bé dung mdi ra khéi hdn hgp phan tmg nay trong
diéu kién ap suét giam. B sung nudc vao dich co dic thu dugc va chiét hon hop nay
bang etyl axetat. Rura I6p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
b?mg MgSO, khan, loc va sau d6 co trong diéu kién ap suét giam. Dich ¢6 ddc duoc tinh
ché bang sic ky cot (SiO,, 15i 4g; metanol/metylen clorua = 0% dén 10%) va ¢o. Tinh
ché phan ¢6 thu duge mot 1an nira bang sic ky (Waters, C,y; axetonitril/axit trifloaxetic =
5% dén 70%) va qua 16i SPE (PL-HCO3 MP SPE), sau do ¢6 dé thu duoc hop chit mong

mudn (0,02g, 13%) dudi dang chét rdn mau trang.

'"H NMR (400 MHz, CD;0D) 6 8,36 (d, 1 H,2,8 Hz), 7,84 (m, 3 H), 7,58 (t, 1

H.7.5 Hz), 7,51 (dd, 1 H,8.,8, 3,0 Hz), 4,00 (d, 2 H,5,8 Hz), 3,59 (t, 2 H,6,6 Hz), 3,09 (m,
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2 H), 2,58 (s. 1 H),2,52 (s, 1 H), 2,35 (m, 1 H), 2,25 (t,2 H, J= 11,4 Hz), 2,09 - 2,00 (m,
3 H), 1,87 - 1,85 (m, 3 H), 1,77 (s, 3 H), 1,51 (m, 2 H), 1,36 (s, 3 H), 1,31 (s, 3 H); MS
(EST) m/z 581,2 (M" + H).

Tong hop hop chat 1295  (2S,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-

2-carboxamit
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Bude 1: (2S,4R)-metyl 1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chét trung
gian 17 (0,30g, 0,66mmol), EDC(0,25¢g, 1,32mmol), HOBt (0,18g, 1,32mmol) va DIPEA
(0.25g, 1,98mmol) dugc hoa tan trong metylen clorua (6mL) & nhiét d6 trong phong. B
sung chat trung gian 25 (0,15g, 0,79mmol) vao dung dich nay, sau d6 khudy ¢ cing nhiét
d6 nay trong 1 gio. BO sung nude vao hdn hop phan tmg va chiét hdn hop nay bang
metylen clorua. Rira 16p hitu co bang dung dich NaCl bo hoa trong nudce, lam khan bang
MgSO, khan, loc va sau d6 c6 trong diéu kién 4p sudt giam. Dich ¢6 dic duoc tinh ché
bang sic ky cot (SiO,, 15i 12g; metanol/metylen clorua = 0% dén 10%) va cd dé thu dugc

hop chit mong mudn (0,25g, 63%) dudi dang chét rin mau tring.

Budge 2: Axit (2S,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: ~ (2S,4R)-
Metyl  1-(2-flo-4-(6-((1-(3,3.3-triflo-2,2-dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-
yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat (0,25g, 0,42mmol) va LiOH H,0O
(0.02¢g, 0,84mmol) duoc hoa tan trong tetrahydrofuran (8mL)/metanol (4mL)/nudc (3mL)
& nhiét do trong phong. Khuay dung dich & 50°C trong 5 gi¢r va sau do duoc lam mat dén
nhi€t do trong phong nho d6 lam cho phan g hoan thanh. Loai bo dung mdi ra khoi hon
hop phin (mg nay trong diéu kién ap suét giam. B sung mot lugng nho dung dich HCI
12N trong nudc vao dich ¢ dic nay va khudy. Thu chit ran két tiia bang cach loc, ria
bing etyl axetat va lam kho dé thu duoc hop chét mong mudn (0,19g, 77%) dudi dang

chat ran mau vang.
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Budc 3: Tong hop hop chét 1295: Axit (2S,4R)-1-(2-flo-4-(6-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-
2-carboxylic (0,15g, 0,26mmol), EDC (0,10g, 0,51mmol), HOBt (0,07g, 0,51mmol) va
DIPEA (0,10g, 0,77mmol) dugc hoa tan trong N,N-dimetylformamit (3mL) & nhiét do
trong phong. B6 sung NH,CI (0,04g, 0,77mmol) vao dung dich nay, sau d6 khudy & 50°C
trong 8 gid. Va sau do, hdn hop phan tng dugce lam mat dén nhiét do trong phong nho dé
lam cho phan g hoan thanh. Loai bé dung mdi ra khoéi hon hop phan ung nay trong
diéu kién ap suét giam. Dich cd dic duoc tinh ché béng sac ky cot (Waters, Cg;
axetonitril/axit trifloaxetic = 5% dén 70%) va qua 161 SPE (PL-HCO3 MP SPE), sau d6

co dé thu dugc hop chat mong mudn (0,11g, 73%) dudi dang chat rdn mau trang.

'"H NMR (400 MHz, CD;0D) & 8,44 (d, 1 H, J= 2.5 Hz), 8,03 (dd, 1 H, J= 8.7,
2.6 Hz), 7,56 (d, 2 H, J=3,9 Hz), 7,51 (d, 1 H, J= 11,1 Hz), 6,93 (d, 1 H, J = 8,7 Hz),
4.47 (m. 1 H), 4,18 (d, 2 H, J= 6,0 Hz), 3,77 (dd, 1 H, J= 11,0, 5,2 Hz), 3.45 (dd, 1 H, J
= 10,9, 3.7 Hz), 2.89 - 2,87 (m, 2 H), 2,49 (dd, 1 H, J= 13,4, 5,6 Hz), 2.43 (s, 1 H), 2,35
(t. 2 H, J= 10,9 Hz), 2,08 (dd, 1 H, J= 13,2, 4,1 Hz), 1,89 (s, 3 H), 1,77 (m, 3 H), 1,43
(m. 2 H), 1,13 (s. 6 H); MS (EST) m/z 581,1 (M" + H).

Tong hop hop chét 1297: (S)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-

metylpyrolidin-2-carboxamit

N/\:>—\ = 2 L

FsC (o]
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Budge 1: (S)-metyl 1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chat trung gian 27
(0.15g. 0.32mmol), EDC (0,12g, 0,64mmol), HOBt (0,08¢g, 0,64mmol) va DIPEA
(0.28mL. 1.60mmol) dugc hoa tan trong N,N-dimetylformamit (10mL). Khudy dung dich
0 nhi¢t do trong phong trong 25 phut. (S)-metyl 2-metylpyrolidin-2-carboxylat (0,07g,
0,64mmol) dugc bd sung vao dé. Va hdn hop phan tng nay tiép tuc duoc khudy ¢ 60°C
trong 12 gi&r va sau d6 duge lam mat dén nhiét do trong phong nho d6 1am cho phan ting
hoan thanh. Loai bé dung méi ra khéi hdn hgp phan tmg nay trong diéu kién ap sudt

giam. B6 sung nudc vao dich cd dic thu dugc va chiét hdn hop nay béng metylen clorua.
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Rira 16p hitu co bang dung dich NaCl béo hoa trong nudc, lam khan bang MgSO, khan,
loc va sau do cd trong diéu kién ap suét giam. Dich ¢6 dic dugc tinh ché béng sdc ky cot
(SiO,. 161 12g; metanol/metylen clorua = 0% dén 5%) va co dé thu duoc hop chit mong

mudn (0,12g, 63%) dudi dang chét rin mau vang.

Budge 2: Axit (S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic:(S)-Metyl 1-(2-flo-4-(5-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,12g, 0,20mmol) va LiOH (0,02g, 1,01lmmol) dugc tron
trong tetrahydrofuran (9mL)/metanol (3mL)/nuéc (3mL). Hon hop duogc khuéy O nhiét
do trong phong trong 20 phut va dugc khudy tiép & 60°C trong 5 gid va sau d6 dugc lam
mét dén nhiét do trong phong nho d6 lam cho phan Gng hoan thanh. Loai bo dung méi ra
khoi hdn hgp phan tng nay trong diéu kién ap sudt giam. San pham thu duoc duge st

dung ma khong can tinh ché thém (0,10g, 85%, chét rin mau trdng ).

Buéc 3: Tong hop hop chat 1297 Axit (S)-1-(2-flo-4-(5-((1-((1-
(triﬂometyl)xyclobutyl)metyl)piperidin—4-yl)metoxy)pyridin—2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylic (0,10g, 0,17mmol), EDC (0,06g, 0,34mmol), HOBt (0,04,
0.34mmol) va DIPEA (0,15mL, 0,86mmol) dugc tron trong N,N-dimetylformamit
(10mL). Hon hop nay duoc khudy & nhiét do trong phong trong 30 phut. NH,Cl (0,01g,
0,34mmol) duge bd sung vao do. Va hdn hop phén g nay tiép tuc duge khudy ¢ 60°C
trong 12 gid va sau d6 duoc lam mat dén nhiét do trong phong nh¢ d6 lam cho phan Gng
hoan thanh. Loai bo dung mdi ra khéi hon hgp phan ting nay trong diéu kién ap suét
eiam. B6 sung nude vao dich ¢ dic thu duge va chiét hdn hop nay bing metylen clorua.
Rua 16p hitu co bing dung dich NaCl bao hoa trong nudce, lam khan bang MgSO, khan,
loc va sau d6 co trong diéu kién ap sudt giam. Dich ¢d dac dugce tinh ché bang sic ky cot
(S10,, 161 12g; metanol/metylen clorua = 0% dén 5%) va cb dé thu dugc hop chét mong
muon (0,05g, 52%) dudi dang chét ran mau vang nhat.

'"H NMR (400 MHz, CDCl5) & 8,41 - 8,37 (m, 1 H), 7,77 - 7,74 (m, 2 H), 7,70 -
7.66 (m, 1 H), 7,46 (t, 1 H, J= 8,0 Hz), 7,31 - 7,13 (m, 1 H), 7,12 (brs, 1 H), 5,43 (brs, 1
H),3.92(d. 2 H, J= 8,0 Hz), 3,53 - 3,48 (m, 2 H), 3,03 - 2,89 (m, 2 H), 2,67 - 2,65 (m, 3
H). 2,32 -2,18 (m, 6 H), 2,08 - 0,98 (m, 13 H); MS (ESI) m/z 577.1 (M" + H).
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Téng hop hop chit 1299: (S)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-2-yl)-2-flobenzoyl)-2-metylpyrolidin-2-carboxamit

N N—~—¢
J

Bude 1: (S)-metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-
yh)-2-flobenzoyl)-2-metylpyrolidin-2-carboxylat: Chit trung gian 29 (0,15g, 0,34mmol),
(S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,12g, 0,69mmol), EDC (0,09¢,
0,69mmol), HOBt (0,13g, 0,69mmol) va DIPEA (0,12mL, 0,69mmol) dugc hoa tan trong
metylen clorua (10mL) ¢ nhiét do trong phong. Dung dich nay dugc khudy & cung nhiét
do nay trong 18 gio. B6 sung nude vao hdn hop phan g va chiét hdn hop nay biang etyl
axetat. Rta 16p hitu co bang dung dich NaCl bao hoa trong nudc, lam khan biang MgSO,
khan, loc va sau do cd trong diéu kién ap suét giam. Dich ¢b dic duoc tinh ché béng sdc
ky cot (SiO,, 151 4g; etyl axetat/hexan = 0% dén 30%) va ¢d dé thu duoc hop chat mong

mubn (0,19g, 98%) dudi dang chét rin mau trang.

Bude 2: Axit (S)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-
yl)-2-flobenzoyl)-2-metylpyrolidin-2-carboxylic (S)-Metyl 1-(4-(5-((1-(2-etyl-2-
fTobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-flobenzoyl)-2-metylpyrolidin-2-
carboxylat (0,19g, 0.,34mmol) va LiOH (0,04g, 1,70mmol) dugc hoa tan trong
tetrahydrofuran (4mL)/metanol(4mL)/nuéc (ImL) & nhiét do trong phong. Dung dich nay
duoc khudy & cung nhiét do nay trong 18 gid. Loai bo dung moi ra khoi hdn hop phan
ung nay trong diéu kién ap suét giam. Bd sung dung dich HCI 1M trong nudc(10mL) va
nuge (20mL) vao dich ¢6 dic nay va khudy. Thu chét rin két tia bing céch loc, ria bing
nude va lam kho dé thu duogc hop chét mong mudn (0,16g, 87%) dudi dang chit rin mau
trang.

Bude 3: Tong hop hop chit 1299: Axit (S)-1-(4-(5-((1-(2-etyl-2-
flobutylpiperidin-4-yl)metoxy)pyridin-2-yl)-2-flobenzoyl)-2-metylpyrolidin-2-
carboxylic (0,16g, 0,29mmol), NH,CI (0,04g, 0,89mmol), EDC (0,08g, 0,59mmol),
HOBt (0,11g, 0,59mmol) va DIPEA (0,10mL, 0,596mmol) duoc hoa tan trong N,N-
dimetylformamit (10mL) & nhiét do trong phong. Khudy dung dich ¢ 50°C trong 18 gio

va sau do dugc lam mat dén nhiét do trong phong nho d6 lam cho phan Gng hoan thanh.
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B sung nude vao hdn hop phan tng va chiét hdn hop nay bing etyl axetat. Rira [6p hitu
co bang dung dich NaCl bdo hoa trong nudc, lam khan bang MgSO, khan, loc va sau do
b trong diéu kién ap suét giam. Dich ¢6 dic dugc tinh ché béng sdc ky cot (Si0O,, 1061 4g;
metanol/metylen clorua = 0% dén 15%) va cd dé thu duoc hop chét mong mudn (0,05g,
32%) duéi dang chat ran mau tring.

"H NMR (400 MHz, CDCl3) 8 8.37 (d, 1 H, J=2.8 Hz), 7,73 - 7,76 (m, 2 H), 7,65
- 7,67 (m, 1 H), 7,43 - 7,47 (m, 1 H), 7,25 - 7,28 (m, 1 H), 7,14 (s, 1 H), 5,47 (s, 1 H),
3,88 - 3,89 (m, 2 H), 3,46 - 3,49 (m, 2 H), 2,64 - 2,70 (m, 1 H), 2,41 - 2,47 (m, 2 H), 2,10
-2.17(m, 2 H), 1,82 - 1,89 (m, 8 H), 1,54 - 1,78 (m, 5 H), 1,41 - 1,46 (m, 2 H), 0,89 (t, 6
H.J=7,5Hz); MS (ESI) m/z 543,2 (M" + H).

Tong hop hop chét 1300: (S)-1-(2-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-

'S SUNJAPY
I S

N N~
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Chat trung gian 27 (0,07g, 0,15mmol), EDC (0,05g, 0,30mmol), HOBt (0,04g,
0.30mmol) va DIPEA (0,13mL, 0,75mmol) dugc tron trong N,N-dimetylformamit

carboxamit

(10mL). Hon hop nay duoc khudy & nhiét do trong phong trong 30 phut. (S)-pyrolidin-2-
carboxamit (0,03g, 0,30mmol) dugc bo sung vao dé. Va hdn hop phan Ung nay tiép tuc
duge khudy ¢ 60°C trong 12 gid va sau d6 dugc lam mat dén nhiét do trong phong nho
do 1am cho phan tng hoan thanh. Loai bo dung mdi ra khdi hon hop phan tng nay trong
diéu kién 4p suat giam. Bd sung nude vao dich ¢d ddc thu duoc va chiét hdn hop nay
bang metylen clorua. Rua I6p hitu co bang dung dich NaCl bdo hoa trong nudc, lam khan
bang MgSO, khan, loc va sau dé ¢ trong diéu kién ap sudt giam. Dich ¢6 dac duogc tinh
ché bfmg sdc ky cot (SiO,, 16i 12g; metanol/metylen clorua = 0% dén 5%) va co dé thu

dugc hop chat mong mudn (0,02g, 32%) dudi dang chét rin mau tréng.

'"H NMR (400 MHz, CDCl;) § 8,38 (m, 1 H), 7,78 - 7,75 (m, 2 H), 7,67 (d, 1 H. J
= 12,0 Hz). 7,52 - 7.48 (m, 1 H), 7.29 - 7.26 (m, 1 H), 6.95 (brs, 1 H), 5,71 (brs, 1 H),
4.83 - 4.80 (m. 1 H).3.92 - 3.89 (m. 2 H). 3.54 - 3.50 (m. 1 H). 3.44 - 3.40 (m. 1 H). 2.92
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- 2,90 (m. 2 H), 2,55 (s, 2 H), 2,46 - 2,42 (m, 5 H), 2,28 - 1,88 (m, 12 H); MS (ESI) m/z
563.2 (M + H).

Téng  hop  hop  chit  1301:  (S)-2-Metyl-1-(4-(5-((1-(2,2,3,3.,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit

FscF%;NQﬁo(_'\/}—Q—Z(O Cg\—NHZ
N U

Buée 1: (S)-metyl 2-metyl-1-(4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxylat: Chét trung gian 28 (0,09¢,
0.20mmol), EDC (0,07g, 0,40mmol), HOBt (0,05g, 0,40mmol) va DIPEA (0,17mL,
I.0Immol) dugc hoa tan trong N,N-dimetylformamit (10mL). Khudy dung dich & nhiét
do trong phong trong 30 phut. (S)-Metyl 2-metylpyrolidin-2-carboxylat (0,05g,
0.40mmol) duoc bé sung vao do. Va hdn hop phan tng nay tiép tuc duoc khudy ¢ 60°C
trong 24 gio va sau d6 duoc lam mat dén nhiét do trong phong nho dé lam cho phan ung
hoan thanh. B6 sung nudc (20mL) vao hdn hop phan tmg, sau d6 khudy. Loc chit rén két
tia. rra biang nude va lam kho. Tinh ché vat lidu thu duoc bang sic ky (SiO,, 13i 4g; etyl
axetat/hexan = 5% dén 70%) va c¢d dé thu dugc hop chit mong mudn (0,03g, 27%) dusi

dang chat ran mau trang.

Buge 20 Axit  (S)-2-metyl-1-(4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
vl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxylic: (S)-Metyl 2-metyl-1-(4-(5-((1-
(2,2,3,3,3-pentatlopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-
carboxylat (0,03g, 0,05mmol) va LiOH (0,0l1g, 0,28mmol) dugc hoa tan trong
tetrahydrofuran (12mL)/metanol (4mL)/nuée (4mL). Khuéy dung dich & nhiét do trong
phong trong 1 gid va duge khudy tiép ¢ 60°C trong 2 gid va sau d6 dugc lam mat dén
nhi¢t do trong phong nh¢o d6 lam cho phan tng hoan thanh. Loai bé dung mdi ra khoéi hon
hop phan (mg nay trong diéu kién ap suét giam. San phim thu duoc duoc st dung ma
khong can tinh ché thém (0,03g, 96%, chit rin mau tréng ).

Bude 3: Tong hop hop chdt 1301: Axit (S)-2-Metyl-1-(4-(5-((1-(2,2,3,3.3-
pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxylic
(0.03g. 0.05mmol). EDC (0,02g, 0,10mmol), HOBt (0,01g, 0,10mmol) va DIPEA
(0,04mL, 0,27mmol) duoc tron trong N,N-dimetylformamit (10mL). Hon hop nay duogc
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khuay & nhiét do trong phong trong 20 phut. NH,C1 (0,01g, 0,10mmol) dugc bd sung vao
d6. Va hon hop phan tGng nay tiép tuc duoc khudy & 50°C trong 12 gio va sau dé duogc
lam mat dén nhiét do trong phong nho d6 lam cho phan Urng hoan thanh. Loai bd dung
moi ra khoi hdn hop phan Gmg nay trong didu kién 4p suét giam. B3 sung nuée vao dich
co dic thu dugc va chiét hdn hop nay bing metylen clorua. Rua 16p hitu co bang dung
dich NaCl bo hoa trong nuée, lam khan bang MgSO, khan, loc va sau d6 ¢o trong diéu
kién 4p sudt giam. Dich c¢6 dic dugc tinh ché bing sic ky cot (SiO,, 16i 12g;
metanol/metylen clorua = 0% dén 10%) va c6 dé thu duoc hop chit mong mudn (0,02g,

76%) dudi dang chét rin mau tring.

'"H NMR (400 MHz, CDCl3) § 8,51 (s, 1 H), 8,29 (s, 1 H), 7,96 - 7,94 (d, 2 H, J =
8.0 Hz). 7.59 - 7.57 (m, 2 H), 7.16 (brs, 1 H), 5,52 (brs, 1 H), 4,23 (d, 2 H, J = 4,0 Hz)
3.57 (m, 2 H), 3,13 - 3,11 (m, 1 H), 3,04 - 2,96 (m, 1 H), 2,39 - 2,36 (m, 1 H), 2,05 (m, 2
H). 1.90 - 1.84 (m, 9 H), 1,49 - 1,46 (m, 1 H), 1,27 - 1,23 (m, 3 H); MS (ESI) m/z 556.2
(M" + H).

Tong hop hop chat 1305: (2S,4R)-1-(4<(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit

R N O 0
R( C>—\o Q—Q—EJ’LNHZ

HO

Chat trung gian 35 (0,08g, 0,19mmol), (2S,4R)-4-hydroxy pyrolidin-2-carboxamit
hydroclorua (0,06g, 0,38mmol), HOBt (0,05g, 0,38mmol), EDC (0,07g, 0,38mmol) va
DIPEA (0,06mL, 0.38mmol) dugc hoa tan trong metylen clorua (10mL) & nhiét do trong
phong. Dung dich nay duge khudy ¢ cting nhiét do nay trong 18 gid. B6 sung nudc vao
hon hop phan tng va chiét hdn hop nay bing etyl axetat. Rira Iép hitu co bang dung dich
NaCl bao hoa trong nudc, lam khan béng MgSO, khan, loc va sau d6 cd trong diéu kién
ap suat giam. Dich ¢6 ddc duoc tinh ché bang sac ky cot (Waters, C18; axetonitril/0,1%-
dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE (PL-HCO3 MP
SPE). sau d6 ¢6 dé thu duogc hop chét mong mubn (0,03g, 37%) dudi dang chét rin mau
trang.

'"H NMR (400 MHz, CD;0D) & 8,28 (d, 1 H, J =28 Hz), 7,97 - 7,91 (m, 2 H),
7.82-7,78 (m, 1 H), 7,71 - 7,50 (m, 2 H), 7,44 - 7,41 (m, 1 H), 4,72 - 4,70 (m, 1 H), 4,60

-140-



23570

(s.1H).3.98 -3,96 (m, 2 H), 3,88 - 3,84 (m, 1 H), 3,78 - 3,43 (m, 4 H), 3,35 - 3,25 (m, 1
H), 3.12 - 3,03 (m, 2 H), 2,35 - 2,30 (m, 1 H), 2,10 - 2,01 (m, 4 H), 1,87 - 1,74 (m, 6 H),
0.95 (t, 6 H. J= 7.5 Hz): MS (ESI) m/z 527,3 (M* + H).

Tong hop hop chit 1306: (2S.4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit

Chat trung gian 36 (0,082, 0,19mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,06g, 0,38mmol), HOBt (0,05g, 0,38mmol), EDC (0,07g, 0,38mmol) va
DIPEA (0,06mL, 0,38mmol) dugc hoa tan trong mefylen clorua (10mL) & nhiét d¢ trong
phong. Dung dich nay duoc khudy ¢ cung nhiét do nay trong 18 gid. B6 sung nudce vao
hon hop phan ng va chiét hon hop nay bang etyl axetat. Rira 16p hitu co bang dung dich
NaCl bdo hoa trong nudc, lam khan béng MgSO, khan, loc va sau d6 co trong diéu kién
ap sudt giam. Dich ¢d dic duoc tinh ché bang sic ky cot (Waters, C18; axetonitril/0,1%-
dung dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP
SPL), sau d6 co dé thu duge hop cht mong mubn (0,02g, 25%) duéi dang chat rin mau

n

[aSTES

tr

([Q

'"H NMR (400 MHz, CD;0D) & 8,37 - 8,33 (m, 1 H), 7,97 - 7,94 (m, 1 H), 7,70 -
7.49 (m. 4 H), 6,86 - 6,83 (m, 1 H), 4,71 - 4,67 (m, 1 H), 437 (s, | H), 4,12 (d, 2 H, J =
0.0 Hz), 3.87 - 3,77 (m, 1 H), 3.45 (d, 1 H, J = 11,4 Hz), 2,98 (d, 2 H, J = 11,8 Hz), 2.44
(m. 2 H),2.34-2.28 (m, 1 H), 2,12 - 1,99 (m, 3 H), 1,75 - 1,60 (m, 7 H), 1,44 - 1,35 (m,
2 H), 0.85 (t, 6 H, J=7.5 Hz); MS (ESI) m/z 527,3 (M + H).

Tong hop hop chit 1307: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-3-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit

HO
Chét trung gian 41 (0,08¢g, 0,18mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit

hydroclorua (0.06g. 0.37mmol). HOBt (0,05g, 0,37mmol), EDC (0,07g, 0,37mmol) va
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DIPEA (0,06mL, 0,37mmol) dugc hoa tan trong metylen clorua (10mL) & nhiét do trong
phong. Dung dich nay dugc khudy & ciing nhiét d6 nay trong 18 gid. B sung nudc vao
hdn hop phan tng va chiét hn hop nay bang etyl axetat. Rira 16p hitu co bang dung dich
NaCl bdo hoa trong nudc, lam khan bé‘mg MgSO, khan, loc va sau do6 co trong diéu kién
ap suét gidm. Dich c6 dac dugc tinh ché béng sdc ky cot (Waters, C18; axetonitril/0,1%-
dung dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP
SPE), sau d6 co dé thu dugc hop chét mong mudn (0,01g, 16%) dudi dang chét rdn mau
trang.

'H NMR (400 MHz, CD0D) 6 8,29 (s, 1 H), 7.94 - 7,86 (m, 1 H), 7,58 - 7,46 (m,
3 H), 6,87 - 6,84 (m, 1 H), 4,70 - 4,66 (m, 1 H), 4,37 (s, 1 H), 4,13 (d, 2 H, J= 6,0 Hz),
3.86 - 3,82 (m, 1 H), 3,45 - 3,42 (m, 1 H), 2,98 (d, 2 H, J = 11,5 Hz), 2,46 - 2,40 (m, 2
H), 2,34 - 2,29 (m, 1 H), 2,11 - 2,02 (m, 3 H), 1,76 - 1,60 (m, 7 H), 1,44 - 1,38 (m, 2 H),
0.85 (t, 6 H, J= 7,5 Hz); MS (ESI) m/z 5452 (M" + H).

Tong hop hop chat 1308: (2S,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)-2-flobenzoyl)-4-hydroxypyrolidin-2-carboxamit

HO

Chat trung gian 37 (0,08g, 0,18mmol), (25,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,06g, 0,37mmol), HOBt (0,05g, 0,37mmol), EDC (0,07g, 0,37mmol) va
DIPEA (0,06mL, 0.37mmol) dugc hoa tan trong metylen clorua (10mL) & nhiét do trong
phong. Dung dich nay dugc khudy ¢ cing nhiét do nay trong 18 giv. B sung nudc vao
hdn hop phan tng va chiét hdn hop nay bang etyl axetat. Rira 16p hitu co biang dung dich
NaCl bao hoa trong nudc, lam khan bﬁng MgSO, khan, Ioc va sau do6 cd trong diéu kién
ap suat giam. Dich c6 dic duogc tinh ché béng sic ky cot (Waters, C18; axetonitril/0,1%-
dung dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP
SPE). sau do ¢o dé thu duoc hop chét mong muén (0,01g, 14%) dudi dang chét rin mau
tréng.

'H NMR (400 MHz, CDCI3) & 8,40 - 8,39 (m, 1 H), 7,97 - 7.94 (m, 1 H), 7.58 -
7.41 (m, 3 H), 6,86 - 6,84 (m, 1 H), 4,68 (t, 1 H, J=8,4 Hz), 4,37 (s, 1 H), 4,13 - 4,11 (m,

2 H).3.73 - 3,69 (m, 1 H), 3,31 (d, | H, J= 11,6 Hz), 2,98 - 2,95 (m, 2 H), 2,45 - 2,39
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(m. 2 H), 2,35 - 2,28 (m, 1 H), 2,11 - 2,05 (m, 3 H), 1,75 - 1,60 (m, 7 H), 1,40 - 1,37 (m,
2 H), 0.85 (t, 6 H, J= 7,5 Hz); MS (ESI) m/z 545,3 (M* + H).

Tong hop hop chit 1309: (2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit

?CQD_\O{\—»—( >‘40 7
N $u|/<
NH2
HO

Budc l: (2S,4R)-metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chit trung
gian 35 (0,25g, 0,60mmol), (2S,4R)-metyl 4-hydroxy-2-metylpyrolidin-2-carboxylat
hydroclorua (0,23g, 1,20mmol), HOBt (0,16g, 1,20mmol), EDC (0,23g, 1,20mmol) va
DIPEA (0,21mL, 1,20mmol) dugc hoa tan trong metylen clorua (15mL) & nhiét do trong
phong. Dung dich nay dugc khudy & ciing nhiét do nay trong 18 gio. B sung nude vao
hon hop phan Gng va chiét hdn hop nay bing metylen clorua. Rira 16p hitu co bing dung
dich NaCl bao hoa trong nuéc, lam khan bing MgSO, khan, loc va sau dé ¢ trong diéu
kién ap suat giam. Dich c¢6 dic dugc tinh ché bing sic ky cot (SiO,, 13 4g;
metanol/metylen clorua = 0% dén 15%) va cd dé thu duoc hop chat mong mudn (0,25g,

75%) dudi dang chit ran mau tring.

Budc 2: Axit (25,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: (2S,4R)-
Metyl 1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-
hydroxy-2-metylpyrolidin-2-carboxylat (0,25g, 0,45mmol) va LiOH (0,05g, 2,27mmol)
duoc hoa tan trong tetrahydrofuran (8mL)/metanol (8mL)/nuéc (2mL) & nhiét do trong
phong. Khudy dung dich & 50°C trong 18 gi¢ va sau d6 duoc lam mét dén nhiét do trong
phong nho d6 lam cho phan tmg hoan thanh. Loai bo dung moi ra khoi hdon hgp phan tng
nay trong diéu kién ap suét giam. San pham thu dugc dugc su dung ma khong cén tinh

ché thém (0.24g, 99%, chit rin mau tréng).

Buge 3: Tong hop hop chit 1309: Axit (25,4R)-1-(4-(5-((1-(2-etyl-2-
flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-
carboxylic (0,24g, 0,45mmol), amoni clorua (0,07g, 1,35mmol), HOBt (0,12g,

0.90mmol), EDC (0,17g, 0,90mmol) va DIPEA (0,16mL, 0,90mmol) dugc hoa tan trong
-143-



23570

N.N-dimetylformamit (12mL) & nhiét d¢ trong phong. Khudy dung dich & 80°C trong 18
gio va sau dé duge lam mat dén nhiét d6 trong phong nho d6 lam cho phan Ung hoan
thanh. Loai bo dung mdi ra khoéi hdn hop phan tng nay trong didu kién ap suét giam.
Dich ¢b dac duoc tinh ché bﬁng séc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nudc = 0% dén 30%) va qua 13i SPE (PL-HCO3 MP SPE), sau do6 co dé

thu duoc hgp chat mong mudn (0,09g, 38%) dudi dang chat rin mau tring.

'H NMR (400 MHz, CDCI3) § 8,36 - 8,35 (m, 1 H), 7,93 (d,2 H, J = 8,2 Hz), 7,66
(d. 1 H,J=28,7Hz), 7,55 - 7,51 (m, 2 H), 7,27 - 7,24 (m, 1 H), 5,48 (s, 1 H), 4,46 - 4,43
(m, 1 H), 3,90 - 3,87 (m, 2 H), 3,69 - 3,53 (m, 2 H), 3,00 - 2,72 (m, 3 H), 2,70 - 2,14 (m,
4 H),2,04 - 1,89 (m, 3 H), 1,82 - 1,44 (m, 10 H), 1,28 - 1,25 (m, 2 H), 0.89 (t, 6 H, /= 7.5
Hz); MS (ESI) m/z 541,3 (M" + H).

Tong hop hop chat 1311: - (2S,4R)-1-(3-flo-4-(5-((1-(2,2,3,3,3-
pentatlopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-

carboxamit

O s
F F \ N N NH2

HO

Chat trung gian 33 (0,08, 0,17mmol), (25,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0.03g. 0,20mmol), HATU (0,13g., 0,34mmol) va DIPEA (0,06mL,
0.34mmol) dugc tron trong DMF (2mL) ¢ nhiét d trong phong. Hon hop nay duoc
khuay & 60°C trong 12 gior va sau d6 duoc lam mat dén nhiét do trong phong nho d6 lam
cho phan ung hoan thanh. Loai bé dung moi ra khoi hdn hop phan mg nay trong diéu
kién ap suat giam. Dich ¢ dic duoc tinh ché béng sdc ky cot (Waters, C18; 0,1%-dung
dich axit trifloaxetic trong nudc/axetonitril = 5% dén 65%) va qua 161 SPE (PL-HCO3
MP SPE), sau d6 c¢d dé thu dugc hop chét mong mudn (0,04g, 41%) dudi dang chét rin

mau nau.

'"H NMR (400 MHz, CD30D) § 8,39 (d, 1 H,J=28Hz), 796 (t, 1 H, J=179
Hz). 7.82 (d. 1 H, J= 8,7 Hz). 7,60 - 7,50 (m, 3 H), 4,76 (t, 1 H, J= 8,7 Hz), 4,45 (s, 1
H), 4,01 (d,2 H, J=5,8 Hz), 3,92 (dd, 1 H, /= 11,4, 3,4 Hz), 3,52 (d, 1 H, J= 11,4 Hz),
3,16 -3.04 (m, 4 H), 2,47 - 2,37 (m, 3 H), 2,17 - 2,10 (m, 1 H), 1,88 (d, 3 H, J= 10,2 Hz),
1.51(q, 2 H, J= 11,5 Hz); MS (ESI) m/z 575,2 (M" + H).
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Tong hop hop chit 1312: (S)-1-(3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit

Oy S
F N N K F4
<O

Chét trung gian 33 (0.05g. 0.10mmol), (S)-pyrolidin-2-carboxamit (0,01g,
0.16mmol), EDC (0,03g, 0,16mmol), HOBt (0,02g, 0.16mmol) va DIPEA (0,03mL,
0.21mmol) duoc hoa tan trong DMF (2mL) & nhiét do trong phong. Khudy dung dich &
60°C trong 15 gid va sau d6 dugc lam mat dén nhiét do trong phong nho do lam cho
phan ung hoan thanh. Loai bé dung moi ra khoi hdn hgp phan tng nay trong didu kién ap
suét giam. Dich ¢6 dic duoc tinh ché béng sic ky cot (Waters, C18; 0,1%-dung dich axit
trifloaxetic trong nudc/axetonitril = 5% dén 65%) va qua 16i SPE (PL-HCO3 MP SPE),

sau d6 co dé thu duoc hop chét mong mubn (0,04g, 78%) dudi dang chit rdn mau tring.

'"H NMR (400 MHz, CDCI3) 4 842 (d, 1 H, J=2,8 Hz), 8,05 (t, 1 H, J=7,9 Hz),
7.80 (d. 1 H, J= 8,8 Hz), 7,44 (dd, 1 H, J= 8,0, 1,3 Hz), 7,35 (td, 2 H, /= 9,9, 1,7 Hz),
6,94 (s, 1 H), 5,58 (s, 1 H), 4,77 (t, 1 H, J=6,3 Hz), 3,93 (d, 2 H, J= 5,9 Hz), 3,66 - 3,60
(m. 1 H), 3,56 - 3,50 (m, 1 H), 3,14 (bs, 4 H), 2,56 (bs, 2 H), 2,46 - 2,38 (m, 1 H), 2,17-
2.04 (m, 2 H), 1,91 - 1,83 (m, 4 H), 1,61 (bd, 2 H, J= 8,3 Hz); MS (ESI) m/z 559,2 (M"
+ H).

Tong hop hop chat 1313: (S)-1-(3-flo-4-(5-((1-(2,2.3,3,3-pentaflopropyl)piperidin-
4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit

NC>—\ — 0
0
F3C"<; o= />—§ >—4 1.
F N . D NH,

Buge  1: (S)-metyl  1-(3-flo-4-(5-((1-(2,2,3.3,3-pentaflopropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chat trung gian 33
(0.10g.  0.2Immol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclqrua (0,05g,
0.28mmol), EDC (0,08g, 0,43mmol), HOBt (0,05g, 0.43mmol) va DIPEA (0,07mL,
0.43mmol) dugc tron trong DMF (2mL) & nhiét do trong phong. Hon hop nay duoc
khudy & 60°C trong 15 gid va sau d6 duoc lam mat dén nhiét do trong phong nho d6 lam

cho phan tng hoan thanh. Loai bé dung modi ra khéi hdn hop phan tng nay trong didu
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kién ap suét giam. Dich ¢6 dic duoc tinh ché béng sdc ky cot (SiO,, 161 4g; 0,1%-hexan
aqueous solution/etyl axetat = 20% dén 45%) va c6 dé thu dugc hop chit mong mudn

(0,11g, 91%) duéi dang dau mau vang.

Buéc  2:  Axit  (S)-1-(3-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yD)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(3-flo-4-(5-
((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,15g, 0,25mmol) va LiOH (0,01g, 0,51mmol) duoc hoa
tan trong tetrahydrofuran (10mL)/nudc (3mL)/metanol(3mL) & nhiét do trong phong.
Khuay dung dich & 50°C trong 15 gior va sau d6 duoc lam maét dén nhiét do trong phong
nho d6 lam cho phan ng hoan thanh. Loai bo dung moi ra khéi hdn hgp phan tng nay
trong diéu kién ap sudt giam. San pham thu duoc dugc st dung ma khong can tinh ché

thém (0,14g, 98%, chit rin mau tring).

Budc 3: Toéng hop hop chét 1313: Axit (S)-1-(3-flo-4-(5-((1-(2,2,3,3,3-
pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-
carboxylic (0,14g, 0,25mmol), amoni clorua (0,02g, 0,50mmol), EDC (0,09¢g, 0,50mmol),
HOBt (0,06g, 0,56mmol) va DIPEA (0,09mL, 0,50mmol) dugc hoa tan trong DMF
(4mL) ¢ nhiét d trong phong. Khudy dung dich ¢ 60°C trong 15 gi¢ va sau do6 dugc lam
mét dén nhiét do trong phong nhd do lam cho phan tng hoan thanh. Loai b6 dung moi ra
khoi hon hop phan tng nay trong diéu kién ap sut giam. Dich c6 dac duoc tinh ché bang
sdc ky cot (Waters, C18; 0,1%-dung dich axit trifloaxetic trong nudc/axetonitril = 5%
dén 65%) va qua 15i SPE (PL-HCO3 MP SPE), sau d6 ¢6 dé thu duoc hop chdt mong

mubn (0,08g, 60%) dudi dang dau méu vang.

'"H NMR (400 MHz, CD30D) & 8,38 (d, 1 H, J = 2.8 Hz), 794 (t, 1 H, J =79
Hz).7.81 (dd, 1 H, J= 8.7, 1,6 Hz), 7,53 - 7,46 (m, 3 H), 4,00 (d, 2 H, J= 5,9 Hz), 3,72 -
3,68 (m, 1 H), 3,38 (s, 2 H), 3,16 - 3,03 (m, 4 H), 2,44 (t, 2 H, J= 11,0 Hz), 2,34 - 2,24
(m, I H), 2,11 - 1,98 (m, 3 H), 1,89 - 1,87 (m, 3 H), 1,77 (s, 3 H), 1,50 (ddd, 2 H, J =
24,6, 12,6, 3,0 Hz); MS (ESI) m/z 573,3 (M" + H).

Tong hop hop chat 1314: (S)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-

carboxamit
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Chat trung gian 30 (0,05g, 0,10mmol), (S)-pyrolidin-2-carboxamit (0,01g,
0,13mmol), EDC (0,04g, 0,21mmol), HOBt (0,02g, 0,21mmol) va DIPEA (0,03mL,
0.2Immol) duoc hoa tan trong N,N-dimetylformamit (4mL) & nhiét do trong phong.
Khudy dung dich & 60°C trong 12 gio va sau d6 dugc lam mat dén nhiét do trong phong
nho do lam cho phan tng hoan thanh. B6 sung dung dich amoni clorua bdo hoa trong
nude vao hdn hop phan tng va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bing
dung dich NaCl bao hoa trong nudc, lam khan bang MgSO, khan, loc va sau d6 ¢ trong
diéu kién 4p suat giam. Dich c6 ddc dugc tinh ché bing sic ky cot (SiO,, 16i 4g; etyl
axetat/hexan = 0% dén 30%) va c6 dé thu duoc hop chit mong mubn (0,03g, 49%) dudi

dang chat rdn mau trang.

'"H NMR (400 MHz, CDCl; + CD;0D) & 8,38 (m, 1 H), 7,94 (m, 1 H), 7,72 (m, 1
H), 7.42 -7,34 (m, 2 H), 7,28 - 7,25 (m, 1 H), 4,65 (m, 1 H), 4,31 (m, 0,5 H), 3,89 (m, 2
H). 3.72 (m. 0,5 H). 3,68 - 3,42 (m, 2 H), 2,91 - 2,81 (m, 2 H), 2,80 - 2,65 (m, 3 H), 2,52
(s,2H),2,28 - 1,77 (m, 11 H), 1,44 (m, 2 H); MS (ESI) m/z 563,3 (M" + H).

Tong hop hop chét 1315: (S)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-

metylpyrolidin-2-carboxamit

NC>—\ — o o
F3C6 O\ 7 Sn,
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Budce 1: (S)-metyl 1-(3-flo-4-(5-(( 1-((1-(triﬂdmetyl)xyc10butyl)metyl)piperidin—4-
yDmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chét trung gian 30
(0,10g, 0,2Immol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,05g,
0.27mmol), EDC (0,08g, 0,42mmol), HOBt (0,05g, 0.42mmol) va DIPEA (0,07mL,
0.42mmol) dugc hoa tan trong N,N-dimetylformamit (4mL) & nhiét do trong phong.
Khudy dung dich & 60°C trong 12 gitr va sau d6 duoc lam mét dén nhiét do trong phong
nho d6 1am cho phan tmg hoan thanh. B6 sung dung dich amoni clorua bdo hoa trong

nudc vao hon hop phan Gng va chiét hdn hop nay bing etyl axetat. Rira I6p hitu co bang
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dung dich NaCl bao hoa trong nuéc, 1am khan bang MgSO, khan, loc va sau d6 co trong
diéu kién ap sudt giam. Dich ¢ dic dugc tinh ché bing sic ky cot (SiO,, 18i 4g; etyl
axetat’hexan = 25% dén 90%) va c6 dé thu dugc hop chit mong mudn (0,08g, 63%) dudi

dang chat rdn mau trang.

Bude 2: Axit (S)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(3-flo-4-(5-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,11g, 0,18mmol) va LiOH H,0 (0,01g, 0,37mmol) duoc
hoa tan trong tetrahydrofuran (15mL)/nuéc (SmL) & nhiét do trong phong. Khudy dung
dich ¢ 50°C trong 10 gid va sau d6 duoc lam mat dén nhiét do trong phong nho d6 lam
cho phan ung hoan thanh. Loai bd dung méi ra khoéi hdn hop phin ung nay trong diéu
kién 4p suét giam. San pham thu dwoc duogc st dung ma khong can tinh ché thém (0,10g,

93%, chét rdn mau tring).

Buéc 3: Toéng hop hop chit 1315: Axit (S)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-2-
metylpyrolidin-2-carboxylic (0,10g, 0,17mmol), amoni clorua (0,02g, 0,51mmol), EDC
(0,06g, 0,34mmol), HOBt (0,04g, 0,34mmol) va DIPEA (0,06mL, 0,34mmol) dugc hoa
tan trong N.N-dimetylformamit (SmL) & nhiét do trong phong. Khudy dung dich ¢ 60°C
trong 12 giv va sau d6 dugc lam mat dén nhiét d6 trong phong nhd d6 lam cho phan Ung
hoan thanh. Loai bo dung mdi ra khéi hdn hop phén ng nay trong diéu kién ap sut
giam. Dich ¢6 ddc duoc tinh ché bang sic ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE (nhua PL-HCO3 MP),

sau d6 co dé thu duge hop chit mong mubn (0,04g, 40%) dudi dang chat rin mau tréng.

'H NMR (400 MHz, CDCl; + CD;OD) 6 8,33 (m, 1 H), 7,95 (m, 1 H), 7,71 (m, 1
H). 7.38 - 7.32 (m, 2 H), 7.29 - 7.21 (m, 1 H), 3,89 (m, 2 H), 3,60 (m, 2 H), 3,42 - 3.91
(m. 3 H), 291 -2.20 (m, 10 H), 2,19 - 1,88 (m, 7 H), 1,75 (m, 4 H); MS (ESI) m/z 577.3
(M" + H).

Tong hop hop chét 1316: (25,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit
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Chét trung gian 5 (0,08g, 0,17mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,03g, 0,20mmol), HATU (0,13g, 0,34mmol) va DIPEA (0,06mL,
0.34mmol) dugc hoa tan trong N,N-dimetylformamit (2mL) & nhiét do trong phong.
Khudy dung dich & 60°C trong 12 gid va sau d6 dugc lam mét dén nhiét do trong phong
nho do lam cho phan ung hoan thanh. Loai b dung méi ra khoi hdn hop phan ung nay
trong diéu kién ap sudt giam. Dich ¢6 dic duoc tinh ché bang sic ky cot (Waters, C18;
axetonitril/0,1%-dung dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 15i SPE
(nhya PL-HCO3 MP), sau d6 c6 dé thu duoc hop chdt mong mudn (0,03g, 30%) dudi

dang chat rdn mau trang.

'"H NMR (400 MHz, CDCl; + CD;0D) & 8,28 (m, 1 H), 7,79 (m, 1 H), 7.45 - 7.41
(m, 3 H), 6.81 (m, 1 H), 4,82 (m, 1 H), 4,45 (m, 1 H), 4,22 (m, 2 H), 3,80 (m, 1 H), 3,56
(m, 1 H). 3,43 (m, 2 H), 3,22 (m, 2 H), 2,77 (m, 2 H), 2,60 - 2,20 (m, 5 H), 2,19 - 1,99
(m. 6 H), 1,83 (m. 2 H); MS (ESI) m/z 579,3 (M" + H).

Tong hop hop chit 1317: (28,4R)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-

hydroxypyrolidin-2-carboxamit

Ot s

F,C 0 N

° ‘6 ?u / S TNH:
: Q

HO

Chat trung gian 31 (0,08g, 0,17mmol), (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,03g, 0,20mmol), HATU (0,13g, 0,34mmol) va DIPEA (0,06mL,
0.34mmol) dugc hoa tan trong N,N-dimetylformamit (2mL) & nhiét do trong phong.
Khuéy dung dich & 60°C trong 12 gid va sau d6 dugc lam mat dén nhiét do trong phong
nho d6 lam cho phan ng hoan thanh. Loai bé dung méi ra khéi hdn hop phan tmg nay
trong diéu kién ap suét giam. Dich c¢o dic dugc tinh ché bing sic ky cot (Waters, C18;

axetonitril/dung dich 0,1% axit trifloaxetic trong nuéc = 5% dén 70%) va qua 161 SPE
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(nhua PL-HCO3 MP), sau d6 c6 dé thu dugc hop chit mong muén (0,04g, 40%) dusi

dang chat rdn mau trang.

'"H NMR (400 MHz, CDCl; + CD;0D) 6 8,26 (m, 1 H), 7,75 (m, 1 H), 7,54 (m, 1
H). 7.28 (m, 1 H), 7,22 (m, 1 H), 6,78 (m, 1 H), 4,78 (m, 1 H), 4,40 (m, 1 H), 4,17 (m, 2
H), 3,66 (m, 1 H), 3,43 - 3,62 (m, 7 H), 2,39 - 2,21 (m, 6 H), 2,18 - 1,91 (m, 5 H), 1,81
(m, 2 H); MS (ESI) m/z 579,3 (M" + H).

Tong hop hop chat 1318: (S)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-

metylpyrolidin-2-carboxamit

N:>‘\ o 2 C{L

FsC 0]

’ 6 » Q dN Nz
F

Budc 1: (S)-metyl 1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
ylhmetoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chit trung gian 5
(0.12g, 0.25mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,06g,
0,33mmol), EDC (0,09g, 0,51mmol), HOBt (0,07g, 0,5Immol) va DIPEA (0,09mL,
0,5Immol) dugc hoa tan trong N,N-dimetylformamit (4mL) & nhiét do trong phong.
Khudy dung dich & 60°C trong 12 gio va sau d6 duoc lam mat dén nhiét do trong phong
nho d6 lam cho phan Gng hoan thanh. Bé sung dung dich amoni clorua bao hoa trong
nude vao hon hgp phan tmg va chiét hdn hop nay bing etyl axetat. Ria 16p hitu co bang
dung dich NaCl bao hoa trong nudc, lam khan br?mg MgSO, khan, loc va sau d6 c6 trong
diéu kién ap suat giam. Dich ¢d dic duoc tinh ché béng sdc ky ¢t (Si0O,, 151 4g; etyl
axetat/hexan = 10% dén 90%) va c6 dé thu duoc hop chit mong mudn (0,10g, 65%) dudi

dang dau khong mau.

Bude 2: Axit (S)-1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(3-flo-4-(6-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,07g, 0,12mmol) va LiOH (6mg, 0,25mmol) dugc hoa tan
trong tetrahydrofuran (8mL)/nuge (4mL) & nhiét d trong phong. Khudy dung dich &
50°C trong 10 gio va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho

phdn Gmg hoan thanh. Loai bo dung moi ra khoi hon hop phén (mg nay trong diéu kién ap

-150-



23570

suat giam. San phdm thu dugc duge si dung ma khong can tinh ché thém (0,07g, 95%,

chét rdn mau trang).

Budc 3: Téng hop hop chit 1318: Axit (S)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-
metylpyrolidin-2-carboxylic (0,07g, 0,12mmol), amoni clorua (0,01g, 0,24mmol), EDC
(0,04g, 0,24mmol), HOBt (0,03g, 0,24mmol) va DIPEA (0,04mL, 0,24mmol) dugc hoa
tan trong N,N-dimetylformamit (4mL) & nhiét d6 trong phong. Khudy dung dich & 60°C
trong 12 gio va sau d6 duge 1am mat dén nhiét do trong phong nho do6 lam cho phan Gng
hoan thanh. Loai b6 dung méi ra khoi hon hop phan tng nay trong diéu kién ap suét
giam. Dich ¢d dic duge tinh ché bing sic ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nuéc = 5% dén 70%) va qua 156i SPE (nhwa PL-HCO3 MP),

sau do co dé thu duoc hop chét mong mudn (0,03g, 42%) du6i dang chét rdn mau tring.

'"H NMR (400 MHz, CDCl; + CD;0D) § 8,32 (m, 1 H), 7,80 (m, 1 H), 7,46 (m, 1
H), 7.37 - 7,27 (m, 2 H), 6,83 (m, 1 H), 4,27 (m, 2 H), 3,65 - 3,60 (m, 2 H), 3,45 - 3.29
(m, 2 H), 3.16 - 3,08 (m, 2 H), 2,64 (m, 2 H), 2,53 - 2,38 (m, 4 H), 2,09 - 1,70 (m, 10 H),
1,68 - 1,31 (m, 4 H); MS (ESI) m/z 577.3 (M" + H).

Tong hop hop chat 1319: (S)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-

metylpyrolidin-2-carboxamit

NC>———\ = o 0o
F,C 0— >—< \>—< .
s ‘6 \N / N\_.v NH>
-

Budce 1: (S)-metyl 1-(2-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxylat: Chat trung gian 31
(0,12g, 0,25mmol), (S)-metyl 2-metylpyrolidin-2-carboxylat hydroclorua (0,06g,
0,33mmol), EDC (0,09g, 0,51mmol), HOBt (0,07g, 0,51mmol) va DIPEA (0,09mL,
0,5Immol) dugc hoa tan trong N,N-dimetylformamit (4mL) & nhiét do trong phong.
Khuay dung dich ¢ 60°C trong 12 gio va sau d6 duge 1am mat dén nhiét do trong phong
nho d6 1am cho phéan tng hoan thanh. B sung dung dich amoni clorua bdo hoa trong
nuge vao hdn hop phan tmg va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bang

dung dich NaCl bao hoa trong nuéc, lam khan bing MgSO, khan, loc va sau dé co trong
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diéu kién 4p suédt giam. Dich c6 dic dugc tinh ché bing sic ky cot (SiO,, 15i 4g; etyl
axetat/hexan = 10% dén 90%) va c6 dé thu duoc hop chit mong muén (0,10g, 65%) dudi

dang dau khong mau.

Bude 2: Axit (S)-1-(2-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
ylmetoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxylic: (S)-Metyl 1-(2-flo-4-(6-
((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-
metylpyrolidin-2-carboxylat (0,10g, 0,16mmol) va LiOH (8mg, 0,33mmol) dugc hoa tan
trong tetrahydrofuran (8mL)/nuéc (4mL) & nhiét do trong phong. Khudy dung dich &
50°C trong 10 gid va sau d6 dugce lam mat dén nhiét do trong phong nho do lam cho
phan Gng hoan thanh. Loai bo dung méi ra khoi hon hop phan ting nay trong diéu kién ap
suat giam. San phdm thu duoc dugc st dung ma khong can tinh ché thém (0,09g, 97%,

chat rdn mau trang).

Buéc 3: Toéng hop hop chat 1319: Axit (S)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-2-
metylpyrolidin-2-carboxylic (0,09g, 0,16mmol), amoni clorua (0,01g, 0,32mmol), EDC
(0,06g, 0,32mmol), HOBt (0,04g, 0,32mmol) va DIPEA (0,05mL, 0,32mmol) dugc hoa
tan trong N,N-dimetylformamit (4mL) & nhiét do trong phong. Khudy dung dich ¢ 60°C
trong 12 gio va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho phan ng
hoan thanh. Loai bo dung mdi ra khdi hon hop phan ung nay trong diéu kién ap suat
giam. Dich cd dic duoc tinh ché béng sdc ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 16i SPE (nhwa PL-HCO3 MP),

sau d6 c¢o dé thu dugc hop chit mong mudn (0,03 g, 36%) dudi dang chét rin mau tring.

'"H NMR (400 MHz, CDCl; + CD;0D) & 8,32 (m, 1 H), 7,76 (m, 1 H), 7,46 (m, 1
H). 7.37 (m, 1 H), 7,24 (m, 1 H), 6,81 (m, 1 H), 4,21 (m, 2 H), 3,50 (m, 2 H), 3,18 (m, 2
H), 2.90 (m, 2 H), 2,52 (m, 2 H), 2,38 - 2,16 (m, 5 H), 2,14 - 1,82 (m, 8 H), 1,89 (m, 3
H), 1,67 (m, 2 H); MS (ESI) m/z 577,3 (M" + H).

Tong hop hop chét 1320: (S)-2-Metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-

carboxamit
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Budc 1: (S)-metyl 2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxylat: Chat trung gian 32 (0,12g, 0,26mmol), (S)-metyl 2-metylpyrolidin-2-
carboxylat hydroclorua (0,06g, 0,34mmol), EDC (0,10g, 0,53mmol), HOBt (0,07g,
0.53mmol) va DIPEA (0,09mL, 0,53mmol) dugc hoa tan trong N,N-dimetylformamit
(4mL) & nhi¢t do trong phong. Khudy dung dich & 60°C trong 12 gid va sau dé duogc lam
mét dén nhiét do trong phong nhd do lam cho phan tmg hoan thanh. B6 sung dung dich
amoni clorua bdo hoa trong nude vao hdn hgp phan tng va chiét hdn hop nay bang etyl
axetat. Rira 16p hiru co bang dung dich NaCl bdo hoa trong nuéce, lam khan bang MgSOy
khan, loc va sau d6 co trong diéu kién ap sudt giam. Dich c6 dic dugc tinh ché bing sic
ky cot (SiO,, 16 4g; etyl axetat/hexan = 10% dén 90%) va ¢ dé thu dugc hop chit mong
muon (0,10g, 65%) dudi dang dau khong mau.

Budce 2: Axit (S)-2-metyl-1-(4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-
4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-carboxylic: (S)-Metyl 2-metyl-1-(4-(6-((1-
((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-
2-carboxylat (0,11g, 0,19mmol) va LiOH (9mg, 0,38mmol) dugc hoa tan trong
tetrahydrofuran (8mL)/nudc (4mL) & nhiét do trong phong. Khudy dung dich & 50°C
trong 10 gid va sau d6 duoc lam mat dén nhiét do trong phong nh¢ d6 lam cho phan tng
hoan thanh. Loai bo dung méi ra khéi hon hgp phan tng nay trong diéu kién ap suét
giam. San pham thu dugc duoc st dung ma khong can tinh ché thém (0,10g, 93%, chét

ran mau trang).

Buée 3: Tong hop hop chét 1320: Axit (S)-2-Metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxylic (0,10g, 0,17mmol), amoni clorua (0,01g, 0,35mmol), EDC (0,06¢g, 0.35mmol),
HOBt (0,04g. 0,35mmol) va DIPEA (0,06mL, 0,35mmol) dugc hoa tan trong N,N-
dimetylformamit (4mL) & nhiét do trong phong. Khudy dung dich & 60°C trong 12 gio va
sau d6 dugc lam mat dén nhiét do trong phong nhd d6 lam cho phan rng hoan thanh.
Loai bé dung mdi ra khéi hdn hop phin tng nay trong didu kién ap sudt giam. Dich ¢o
ddc duge tinh ché bang sic ky cot (Waters, C18; axetonitril/0,1%-dung dich axit
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trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE (nhua PL-HCO3 MP), sau d6 co

dé thu duoc hop chit mong muén (0,03 g, 30%) dudi dang chat rdn mau tring.

'"H NMR (400 MHz, CDCl; + CD;0D) § 8,27 (m, 1 H), 7,75 (m, 1 H), 7.54 - 7.49
(m, 4 H), 6,76 (m, 1 H), 4,15 (m, 2 H), 3,81 - 3,20 (m, 6 H), 2,93 (m, 2 H), 2,41 - 2.25
(m. 5 H), 2,11 - 1,82 (m, 10 H), 1,71 (s, 3 H); MS (ESI) m/z 559,3 (M* + H).

Tong hop hop chit 1321: (2R,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)-2-flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit

Chét trung gian 10 (0,20g, 0,36mmol), EDC (0,14g, 0,73mmol), HOBt (0,10g,
0,73mmol) va DIPEA (0,14g, 1,10mmol) dugc hoa tan trong N,N-dimetylformamit
(5mL) ¢ nhiét d§ trong phong. B sung NH,4CI (0,06g, 1,10mmol) vao dung dich nay, sau
do khudy ¢ 50°C trong 16 gid. Va sau do, hdn hop phan ing duogc lam mét dén nhiét do
trong phong nhd dé lam cho phan tng hoan thanh. Loai bo dung mdi ra khéi hén hop
phdn g nay trong diéu kién ap suét giam. Dich co dac duge tinh ché bang sic ky cot
(Waters, C,q; axetonitril/axit trifloaxetic = 5% dén 70%) va qua 16i SPE (PL-HCO3 MP
SPE), sau dé ¢ dé thu dugc hop chét mong mudn (0,14g, 70%) dudi dang chit rin mau
tréng.

"H NMR (400 MHz, CDs0D) & 7,50 (m, 5 H), 7,01 (d, 2 H, J= 8,7 Hz), 3,88 (d, 2
H. /=58 Hz), 3,70 (m, 1 H), 3,03 - 3,00 (m, 2 H), 2,51 (s, 1 H), 2,45 (s, 1 H), 2,29 (d, 2
H,/J=4,6Hz), 2,13 (m, 2 H), 1,82 (m, 3 H), 1,71 - 1,65 (m, 4 H), 1,33 (m, 2 H), 1,22 (m,
2 H), 0,90 (t, 6 H, J= 7,5 Hz); MS (ESI) m/z 544,3 (M" + H).

Téng hop hop chat 1322: (2S,4R)-4-Hydroxy-1-(4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)bénzoy!l)pyrolidin-2-carboxamit

N — O o
el o
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Chét trung gian 39 (0,07g, 0,16mmol), EDC (0,06g, 0,32mmol), HOBt (0,04g,
0,32mmol) va DIPEA (0,06g, 0,48mmol) duoc hoa tan trong N,N-dimetylformamit
(SmL) & nhiét do trong phong. B6 sung (2S,4R)-4-hydroxypyrolidin-2-carboxamit
hydroclorua (0,03g, 0,19mmol) vao dung dich nay, sau dé khudy & cing nhiét do nay.
Loai bé dung mdi ra khoi hdn hop phan tng nay trong diéu kién ap suét giam. Dich ¢d
dac duoc tinh ché béng sdc ky cdt (Waters, C,g; axetonitril/axit trifloaxetic = 5% dén
70%) va qua 151 SPE (PL-HCO3 MP SPE), sau d6 c6 dé thu duoc hop chit mong muén
(0.04g, 51%) duéi dang chat rdn mau tring.

'"H NMR (400 MHz, CD;0D) 5 8,32 (d, 1 H, J = 2.8 Hz), 7,99 (d, 2 H, J = 6,7
Hz), 7,85 (d, 1 H, J= 8,8 Hz), 7,75 (d, 2 H, J = 6,5 Hz), 7,48 (dd, 1 H, J= 8,8, 2,9 Hz),
4,76 (m, 2 H), 4,44 (m, 1 H), 3,97 - 3,91 (m, 3 H), 3,53 (m, 1 H), 2,90 - 2,88 (m, 2 H),
2,44 (s, 2 H), 2,37 (m, 2 H), 2,14 (m, 1 H), 1,83 - 1,80 (m, 2 H), 1,48 (m, 2 H), 1,36 (s, 6
H); MS (ESI) m/z 549,3 (M" + H).

Tong hop hop chét 1323: (2S,4R)-1-(3-tlo-4-(5-((1-(3,3,3-triflo-2,2-
dimetylpropyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-

Q
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carboxamit

Chét trung gian 40 (0,07g, 0,15mmol), EDC (0,06g, 0,31mmol), HOBT (0,04g,
0.31mmol) va DIPEA (0,06g, 0,46mmol) dugc hoa tan trong metylen clorua (2mL)/N,N-
dimetylformamit (ImL) & nhiét d9 trong phong. Bo sung (2S,4R)-4-hydroxypyrolidin-2-
carboxamit hydroclorua (0,03g, 0,18mmol)vvao dung dich nay, sau d6 khudy & cing
nhiét d6 nay trong 8 gio. Loai bo dung mdi ra khoi hdn hop phan g nay trong diéu kién
ap sudt giam. Dich ¢d dic duoc tinh ché béng sdc ky cot (Waters, C,g; axetonitril/axit
trifloaxetic = 5% dén 70%) va qua 18i SPE (SO3H trén Si), sau d6 c6 dé thu duoc hop

cht mong mudn (0,03g, 40%) duéi dang chat rdn mau tring.

'H NMR (400 MHz, CD;0D) § 8,35 (d,1H,J=2,8Hz), 7,87 (t, 1 H, J= 6,8 Hz),
7.64 (m, 2 H), 7,53 (m, 2 H), 7,38 (m, 1 H), 4,75 (m, 2 H), 4,45 (m, 1 H), 3,96 (d, 2 H, J
=58Hz).391(dd, 1 H,J=11,5,3,5Hz),3,52 (d, | H, J=11,4 Hz), 2,92 (d,2 H. J =
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11,4 Hz), 2,47 (s, 2 H), 2,43 (m, 2 H), 2,16 (m, 1 H), 1,83 (m, 2 H), 1,80 (m, 2 H), 1,13
(s, 6 H); MS (ESI) m/z 567,3 (M" + H).

Tong hop hop chat 1325: (2S,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit
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Budc 1: (25,4R)-metyl 1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat: Chat trung gian 5 (0,20g, 0,42mmol), chat trung gian 25
(0.08g, 0,42mmol), EDC (0,16g, 0,85mmol), HOBt (0,11g, 0,85mmol) va DIPEA
(0.15mL. 0,85mmol) duogc hoa tan trong N,N-dimetylformamit (3mL) & nhiét do trong
phong. Khudy dung dich & 60°C trong 12 gid va sau d6 duge lam mat dén nhiét do trong
phong nho d6 1am cho phan tng hoan thanh. Loai bé dung méi ra khéi hdn hop phan ung
nay trong diéu kién ap suat giam. Dich ¢o dic duge tinh ché bang sic ky cot (SiO,, 15i
4g: etyl axetat/hexan = 10% dén 90%) va c¢d dé thu duoc hop chit mong mubn (0,15¢,

57%) dudi dang dau khong mau.

Budc 2: Axit (2S,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic: (2S.,4R)-Metyl 1-(3-flo-4-(6-((1-((1-

(triffometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat (0,15g, 0,24mmol) va LiOH (12mg, 0,49mmol) duoc hoa
tan trong tetrahydrofuran (8mL)/nude (3mL) & nhiét do trong phong. Khuay dung dich &
50°C trong 10 gio va sau do duge lam mét dén nhiét do trong phong nho dé lam cho
phan tmg hoan thanh. Loai bo dung mdi ra khoi hdn hgp phan tmg nay trong diéu kién ap
suét giam. San phém thu dugc duge sir dung ma khong can tinh ché thém (0,10g, 68%,

chat rdn mau trang).

Budc 3: Téng hop hop chat 1325: Axit (25,4R)-1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
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metylpyrolidin-2-carboxylic (0,06g, 0,10mmol), amoni clorua (0,01g, 0,30mmol), EDC
(0,03g, 0,20mmol), HOBt (0,02g, 0,20mmol) va DIPEA (0,03mL, 0,20mmol) dugc hoa
tan trong N.N-dimetylformamit (3mL) & nhiét d6 trong phong. Khudy dung dich & 60°C
trong 12 gio va sau d6 dugc lam mat dén nhiét do trong phong nho d6 lam cho phan ung
hoan thanh. Loai b6 dung mdi ra khoi hon hgp phan (mg nay trong diéu kién 4p suét
giam. Dich ¢ dic duoc tinh ché béng sic ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 161 SPE (nhua PL-HCO3 MP),

sau d6 co dé thu duge hop chit mong muén (0,03 g, 50%) dudi dang chat rdn mau tring.

'"H NMR (400 MHz, CD;0D) & 8,35 (m, 1 H), 7,93 (m, 1 H), 7,62 (m, 1 H), 7.43
(m, 2 H), 6,93 (m, 1 H), 4,43 (m, 1 H), 4,20 (m, 2 H), 3,88 - 3,82 (m, 1 H), 3,60 - 3,53
(m, 1 H), 2,93 (m, 2 H), 2,58 (m, 2 H), 2,51 - 2,41 (m, 1 H), 2,31 - 2,21 (m, 4 H). 2.20 -
2.13 (m. 2 H), 2,15 - 1,92 (m, 3 H), 1,91 (s, 3 H), 1,90 - 1,78 (m, 3 H), 1,47 (m, 2 H): MS
(EST) m/z 593.3 (M" + H).

Tong hop hop chét 1326: (2S,4R)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit

HO

Budc 1: (25,4R)-metyl 1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat: Chét trung gian 31 (0,20g, 0,42mmol), chét trung gian 25
(0.08¢g. 0.42mmol), EDC (0,16g, 0,8Smmol), HOBt (0,11g, 0.85mmol) va DIPEA
(0.15mL, 0.85mmol) dugc hoa tan trong N,N-dimetylformamit (3mL) & nhiét do trong
phong. Khuay dung dich & 60°C trong 12 gid va sau d6 dugc lam mat dén nhiét do trong
phong nho do lam cho phan ung hoan thanh. Loai bo dung mdi ra khéi hdn hop phan tng
nay trong diéu kién ap suat giam. Dich ¢6 dic duoc tinh ché bang sic ky cot (SiO,, 15i
4g; etyl axetat/hexan = 10% dén 90%) va co dé thu duoc hop chit mong mudn (0,17g,

05%) dudi dang dau khong mau.
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Budc 2: Axit (2S,4R)-1-(2-flo-4-(6-((1-((1-
(trifflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat (0,17g, 0,28mmol) va LiOH (13mg, 0,56mmol) dugc hoa
tan trong tetrahydrofuran (8mL)/nuéc (3mL) & nhiét do trong phong. Khudy dung dich &
50°C trong 10 gid va sau d6 dugc lam mét dén nhiét do trong phong nhd d6 lam cho
phan ung hoan thanh. Loai b6 dung moéi ra khéi hdn hop phan ng nay trong diéu kién ap
Suét giam. San phém thu duoc dugc sit dung ma khong can tinh ché thém (0,10g, 60%,

chét ran mau trang).

Buéc 3: Toéng hop hop chét 1326: Axit (2S,4R)-1-(2-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic (0,06g, 0,10mmol), amoni clorua (0,01g, 0,30mmol), EDC
(0,03g, 0,20mmol), HOBt (0,02g, 0,20mmol) va DIPEA (0,03mL, 0,20mmol) dugc hoa
tan trong N,N-dimetylformamit (3mL) & nhiét do trong phong. Khudy dung dich & 60°C
trong 12 gio va sau d6 dugce lam mat dén nhiét do trong phong nho d6 lam cho phéan Gng
hoan thanh. Loai bé dung moi ra khoi hon hop phén ung nay trong didu kién ap sut
giam. Dich ¢6 ddc duogc tinh ché béng sdc ky cot (Waters, C18; axetonitril/0,1%-dung
dich axit trifloaxetic trong nudc = 5% dén 70%) va qua 181 SPE (nhua PL-HCO3 MP),

sau d6 co dé thu duoc hop chét mong mubn (0,03g, 50%) dudi dang chit rin mau trang.

"H NMR (400 MHz, CDCl; + CD;0D) & 8,29 (m, 1 H), 7,74 (m, 1 H), 7,42 (m, 1
H), 7,34 (m, 1 H), 7,24 (m, 1 H), 6,78 (m, 1 H), 4,37 (m, 1 H), 4,13 (m, 2 H), 3,63 (m, 1
H), 3,39 (m, 1 H), 2,85 (m, 2 H), 2,60 (m, 1 H), 2,49 (m, 2 H), 2,22 - 2,12 (m, 4 H), 2,05
- 1,83 (m, 8§ H), 1,78 (m, 3 H), 1.41 (m, 2 H); MS (ESI) m/z 593,3 (M" + H).

Tong hop hop chit 1327: (2S,4R)-4-Hydroxy-2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-

carboxamit

NQﬁ = e
F3C‘§ O—<?\J />_< > /<§)£\NH2

HO
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Budc l: (2S.,4R)-metyl 4-hydroxy-2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxylat: Chét trung gian 32 (0,20g, 0,44mmol), chét trung gian 25 (0,08g, 0,44mmol),
EDC (0,17g, 0,89mmol), HOBt (0,12¢g, 0,89mmol) va DIPEA (0,15mL, 0,89mmol) duoc
hoa tan trong N.N-dimetylformamit (3mL) & nhiét do trong phong. Khudy dung dich &
60°C trong 12 gid va sau do dugc lam mat dén nhiét do trong phong nho do lam cho
phan ung hoan thanh. Loai bé dung mdi ra khéi hon hop phan ting nay trong diéu kién ap
suét giam. Dich ¢6 dac duoc tinh ché béng sdc ky cot (SiO,, 16i 4g; etyl axetat/hexan =
10% dén 90%) va c6 dé thu dugc hop chit mong mudn (0,15g, 57%) dudi dang dau

khong mau.

Budc 2: Axit (28,4R)-4-hydroxy-2-metyl-1-(4-(6-((1-((1-
(tritflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxylic: (2S,4R)-Metyl 4-hydroxy-2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxylat (0,15g, 0,25mmol) va LiOH (12mg, 0,50mmol) dugc hoa tan trong
tetrahydrofuran (8mL)/nuéc (3mL) & nhiét do trong phong. Khudy dung dich ¢ 50°C
trong 10 gio va sau d6 duoc lam mat dén nhiét do trong phong nho dé lam cho phan tGng
hoan thanh. Loai bo dung mdi ra khéi hdn hop phan tng nay trong diéu kién ap suat
giam. San pham thu dugc duge su dung ma khong can tinh ché thém (0,10g, 68%, chat

rdn mau trang).

Budc 3: Tong hop hop chit 1327:  Axit (25,4R)-4-Hydroxy-2-metyl-1-(4-(6-((1-
((1-(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-
2-carboxylic (0,05g, 0,09mmol), amoni clorua (0,01g, 0,28mmol), EDC (0,03g,
0.19mmol). HOBt (0,02g, 0.19mmol) va DIPEA (0,03mL, 0,19mmol) dugc hoa tan trong
N.N-dimetylformamit (3mL) & nhiét d¢ trong phong. Khudy dung dich & 60°C trong 12
eid va sau d6 duge 1am mét dén nhiét do trong phong nhd d6 lam cho phan ng hoan
thanh. Loai b dung moi ra khéi hon hop phan ing nay trong diéu kién ap sudt giam.
Dich ¢6 dic duoc tinh ché bé“mg sdc ky cot (Waters, C18; axetonitril/0,1%-dung dich axit
trifloaxetic trong nuéc = 5% dén 70%) va qua 101 SPE (nhya PL-HCO3 MP), sau do ¢o

dé thu dugc hop chat mong mudn (0,03 g, 63%) dudi dang chat ran mau tring.

'"H NMR (400 MHz, CDCI; + CD;0D) 6 8,30 (m, 1 H), 7,77 (m, 1 H), 7,51 (m, 4

H), 6,78 (m. 1 H), 4,38 (m, 1 H), 4,12 (m, 2 H), 3,71 (m, 1 H), 3,50 (m, 1 H), 2,85 (m, 2
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H), 2,58 (m, 1 H), 2,49 (m, 2 H), 2,22 - 2,13 (m, 4 H), 2,03 - 1,87 (m, 5 H), 1,84 (m, 3
H). 1.74 (m, 3 H), 1,42 (m, 2 H); MS (ESI) m/z 575,3 (M" + H).

Tong hop hop chit 1328: (25,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
ylmetoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit

N qﬂ.\. (N "
HO

Budc l: (2S,4R)-metyl 1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylat: Chéit trung
gian 36 (0,20g, 0,48mmol), (2S,4R)-metyl 4-hydroxy-2-metylpyrolidin-2-carboxylat
hydroclorua (0,10g, 0,53mmol), HOBt (0,13g, 0,96mmol), EDC (0,18g, 0,96mmol) va
DIPEA (0,17mL, 0,96mmol) duoc hoa tan trong metylen clorua (10mL) & nhiét do trong
phong. Khudy dung dich & 40°C trong 18 gior va sau d6 dugce lam mat dén nhiét do trong
phong nho d6 lam cho phéan tng hoan thanh. B sung nudc vao hdn hop phén Ung va
chiét hon hop nay bang metylen clorua. Rira 16p hitu co bang dung dich NaCl bdo hoa
trong nudc, lam khan bing MgSO, khan, loc va sau d6 cd trong diéu kién ap suét giam.
Dich ¢d dic dugc tinh ché béng sdc ky cot (SiO,, 16i 4g; metanol/metylen clorua = 0%

dén 15%) va c¢o dé thu duoc hop chat mong mudn (0,14g, 53%) dudi dang dau mau vang.

Buoc 2: Axit (2S,4R)—1-(4-I(6—((1-(2-etyl-Z-ﬂobutyl)piperidin—4-
yhmetoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxylic: (2S,4R)-
Metyl 1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-
hydroxy-2-metylpyrolidin-2-carboxylat (0,14g, 0,25mmol) va LiOH (0,03g, 1,28mmol)
dugc hoa tan trong tetrahydrofuran (8mL)/metanol(8mL)/nu¢c (2mL) & nhiét do trong
phong. Khuay dung dich & 50°C trong 18 gid va sau d6 duoc lam mat dén nhiét do trong
phong nho d6 lam cho phan tng hoan thanh. Loai bé dung méi ra khéi hdn hop phan tng
nay trong diéu kién ap suét giam. Séan phim thu duoc duge sir dung ma khéng can tinh

ché thém (0,13g, 99%, chét rin mau vang).

Buéc 3: Toéng hop hop chit 1328: Axit (2S,4R)-1-(4-(6-((1-(2-etyl-2-
fTobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-
carboxylic (0,13g, 0,25mmol), amoni clorua (0,04g, 0,76mmol), HOBt (0,06g,
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0.5Immol), EDC (0,09¢g, 0,51mmol) va DIPEA (0,09mL, 0,51mmol) dugc hoa tan trong
N,N-dimetylformamit (10mL) & nhiét do trong phong. Khuay dung dich & 50°C trong 18
gio va sau d6 duoc lam mét dén nhiét do trong phong nho d6 lam cho phan Ung hoan
thanh. B6 sung nude vao hdn hop phan tng va chiét hdn hop nay bang etyl axetat. Rira
I¢p hitu co bang dung dich NaCl bio hoa trong nudc, 1am khan bang MgSO, khan, loc va
sau d6 cd trong diéu kién ap suét gidm. Dich c6 dic duge tinh ché bang sic ky cot
(Waters, C18; axetonitril/axit trifloaxetic = 5% dén 70%) va qua loi SPE (PL-HCO3 MP
SPE), sau d6 ¢6 dé thu dugc hop chit mong mudn (0,02g, 18%) dudi dang chit rin mau

trang.

'"H NMR (400 MHz, CDCl3) § 8,35 (s, 1 H), 7.79 - 7.77 (m, 1 H), 7,57 - 7.53 (m, 4
H), 6,81 (d, 1 H, J= 8,8 Hz), 5,45 (s, 1 H), 4,52 - 4,19 (m, 1 H), 4,25 - 4,15 (m, 2 H),
3,84 - 3,58 (m, 2 H), 3,15 - 2,85 (m, 4 H), 2,44 - 2,06 (m, 4 H), 1,96 - 1,64 (m, 12 H),
1,53 - 1,42 (m, 2 H), 0,91 - 0,73 (m, 6 H); MS (ESI) m/z 541,4 (M" + H).

Tong hop hop chat 1329: (2S,4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-

metylpyrolidin-2-carboxamit
FsC ND_\ == %
3 0 0O
5 \CN’ Q &«4
F ) NH»
HO

Budc l: (2S,4R)-metyl 1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat: Chét trung gian 30 (0,20g, 0,42mmol), (2S,4R)-metyl 4-
hydroxy-2-metylpyrolidin-2-carboxylat hydroclorua (0,09g, 0,47mmol), HOBt (0,11g,
0,85mmol), EDC (0,16g, 0,85mmol) va DIPEA (0,15mL, 0,85mmol) dugc hoa tan trong
metylen clorua (10mL) & nhiét do trong phong. Khudy dung dich ¢ 40°C trong 18 gio va
sau do dugc lam mat dén nhiét do trong phong nhd do lam cho phan tng hoan thanh. B6
sung nudce vao hon hgp phéan ting va chiét hdn hop nay bang metylen clorua. Rtra 16p hitu
co bang dung dich NaCl bdo hoa trong nudc, lam khan biang MgSO, khan, loc va sau d6
cd trong diéu kién ap sut giam. Dich ¢o dic dugce tinh ché bé‘mg sac ky ¢t (SiO,, 15i 4g;
etyl axetat/hexan = 0% dén 15%) va co dé thu duoc hop chat mong mudn (0,18¢g, 71%)
duéi dang dau khong mau.
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Budc 2: Axit (2S,4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic: (2S,4R)-Metyl 1-(3-flo-4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylat (0,19g, 0,31mmol) va LiOH (0,03g, 1,58mmol) dugc hoa
tan trong tetrahydrofuran (8mL)/metanol(8mL)/nudc (2mL) & nhiét do trong phong.
Khuay dung dich ¢ 50°C trong 18 gid va sau d6 duoc lam mét dén nhiét do trong phong
nho dé lam cho phan tng hoan thanh. Loai bé dung mai ra khéi hdn hgp phan tng nay
trong diéu kién ap suat giam. San pham thu dugc duoc sir dung ma khong can tinh ché

thém (0,18g, 99%, chét ran mau tring).

Budc 3: Téng hop hop chit 1329: Axit (2S,4R)-1-(3-flo-4-(5-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-
metylpyrolidin-2-carboxylic (0,18g, 0,31mmol), amoni clorua (0,05g, 0,94mmol), HOBt
(0,08g, 0,63mmol), EDC (0,12g, 0,63mmol) va DIPEA (0,11mL, 0,63mmol) dugc hoa
tan trong N,N-dimetylformamit (10mL) & nhiét d6 trong phong. Khudy dung dich & 50°C
trong 18 gio va sau d6 duoc lam mét dén nhiét do trong phong nhd d6 lam cho phén ung
hoan thanh. B6 sung nudc vao hdn hop phan tng va chiét hdn hop nay bing etyl axetat.
Rira 16p hitu co bang dung dich NaCl bdo hoa trong nuée, lam khan bang MgSO, khan,
loc va sau do ¢ trong diéu kién ap suit giam. Dich c¢6 ddc duogc tinh ché bang sic ky cot
(Waters, C18; axetonitril/axit trifloaxetic = 5% dén 70%) va qua 15i SPE (PL-HCO3 MP
SPE), sau do ¢6 dé thu duoc hop chét mong mubn (0,09g, 48%) dudi dang chét rin mau
tréng.

'H NMR (400 MHz, CDCl;) § 8,32 (d, 1 H, J=2,9 Hz), 7.86 (t, 1 H, J= 7,9 Hz),
7.70 - 7,68 (m, 1 H), 7,35 - 7,24 (m, 3 H), 4,41 - 4,35 (m, 1 H), 3,89 (d, 2 H, J= 6,0 Hz),
3.73-3,69 (m, 2 H), 3,50 - 3,46 (m, 1 H), 3,37 - 3,34 (m, 4 H), 3,34 - 3,02 (m, 2 H), 2,79
- 2,76 (m, 2 H), 2,58 - 2,54 (m, 2 H), 2.45 - 2,12 (m, 4 H), 2,06 - 1,85 (m, 8 H), 1,70 -
1.58 (m, 2 H); MS (ESI) m/z 593,3 (M" + H).

Cong thire cdu tao cua cac hop chat néu trén dugc thé hién trong cac bang tir 1 dén

10 sau day.
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Quy trinh thtt nghiém: Thit nghiém hoat tinh ctia hop chat theo sang ché

St dung san pham thuong mai lam nhém déi ching, hoat tinh diéu tri cua cic
hop chat co cong thie 1 theo sang ché dbi voi bénh dai thao duong typ I da dugc thi

nghiém va do an toan ctia hgp chat c6 cong thire 1 cling duoc kiém tra.
Vi du thit nghiém 1: Thtr nghiém hoat tinh ddi voi thu thé GPR 119 (in vitro)
1. Té bao thu thé GPR119 ctia nguoi

Dong té bao “té bao GeneBLAzerTM T-Rex GPR 119 CHO-K1 DA” duogc ban
san trén thi truong cla hang Invitrogen dugc dung lam té bao biéu hién thu thé GPR119
clia nguoi cho thir nghiém nay. Té bao duoc u trong moéi truong DMEM chira 1% huyét
thanh bao thai bo dugc thim tach v. v. . Thiét bi 1 té bao dugcgiit énhiét do khong déi va

d6 am khong dbi 1a 37°C, 5% CO,.
2. Thit nghiém hoat tinh ddi véi thu thé GPR119 ctia ngudi

Str dung té bao biéu hién thu thé GPR119 cla nguoi trong thtr nghiém nay. Tung
hop chat thu nghiém duogc bd sung dé dat néng dd cudi la 0.1, 1, 10 uM trong 96 16 va
duoc thir nghiém hai 1an. Mot luong ¢b dinh té bao duoc bd sung vao mdi 16 trong )
96 10 riéng biét va sau d6 duge xir ly bang hop chét thir nghiém trong 5 gi0. Sau khi xtr ly
bang tac nhan hién mau trong 2 gio, tri s6 huynh quang duoc xac dinh bang thiét bi doc
dia. Bugc song anh sang ctia 16 dbi chimg, 18 khéng dugc xu Iy bdng miu, ma trong do
chi chtra chét dn thude (ttc 1a t& bao), tinh toan ty sé budc séng anh séng cua 18 thi

nghiém, 16 duge xr Iy véi miu va sau do chuyén thanh trj s6 ECs.
3. Xr Iy thong ké

Tét ca cac két qua duoc biéu hién dudi dang tri sb trung binh + SD va tung
nhom thtt nghiém va nhém dbi ching duoc so sanh bang cach st dung tht nghiém t -

student dé xac dinh hi€u qua cua tung nhom thur nghiém.

4. Két qua cuathir nghiém hoat tinh ddi véi GPR119 cia nguoi
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Bang 11. Két qua th nghi¢m hoat tinh dbi véi GPR119 cta nguoi

Hop chdt | hGPR119 ECso (uM) | Hop chdt | hGPRI19 ECsy (uM)
1199 0,012 1267 0,00009
1200 0,0008 1268 0,00007
1205 0,002 1269 0,00009
1206 0,009 1271 0,065
1207 0,00007 1276 0,024
1208 0,003 1279 0,013
1209 0,00009 1280 0,038
1210 0,0002 1286 0,003
1211 0,00008 1287 0,02

1220 0,0001 1290 0,006
1238 0.0009 1291 0.013 |

1239 0,0001 1292 0,012
1240 0,0001 1294 0,019
1244 0,0003 1295 0,018
1245 0,001 1297 0,004
1249 0,0001 1299 0,009
1253 0,0002 1309 0,047
1255 0,002 | 1316 0,065
1256 0,0004 1317 0,060
1257 0,010 1321 0,053
1258 0,001 1322 0,006
1259 0,005 1323 0,004
1262 0,0008 1325 0,014

1263 0,00004 1326 0,05
1264 0,00009 1327 0,065
1265 0,00005 1329 0,01

Trong bang 11, “ECs,” thé hi¢n mirc do hoat hoa ctia thu thé GPR119 cua nguoi
do cac hop chat thu nghiém & mdi nong do gay ra. Tri s6 ECs, cang thap, hoat tinh cang
tot. Cac hop chat 1200, 1205, 1207, 1208, 1209, 1210, 1211, 1220, 1238, 1240, 1244,
1245, 1249. 1253, 1255, 1256. 1262, 1263, 1264, 1265, 1267, 1268, 1269, 1279, 1280,
1286, 1290, 1291, 1292, 1294, 1295, 1297, 1299, 1322, 1323, 1325 va 1329 thé hién hoat

tinh rat tot.
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Vi du thtr nghiém 2: Thtr nghiém trén dong vat vé hoat tinh déi véi thu thé GPR 119 &

chuot binh thuong (in vivo)
1. Phuong phap thir nghiém vé su dung nap glucoza

Chuét duc C57/6] Jms 6-7 tudn tudi duge bo doi 16 gio trude khi bat dau thu
nghiém vé su dung nap glucoza. Cac nhom dong vat thu nghiém gom: Nhom dung ta
dugc (10% EtOH, 20% HPBCD trong nudc mudi); va nhom thir nghiém duoc cho dung
mdi hop chét (10 mg/kg).

Trude khi dung hop chét, tirc 13, 0 gio, xac dinh muc glucoza trong mau toan phan
nho str dung may do Glucometer (ACCU-CHEK, Roche). 30 phut sau khi dung hop chét,
xdc dinh lai mérc glucoza trong méu toan phin va cho dung glucoza 20% (2g/kg/10mL)
qua duong miéng. Xéc dinh muc glucoza trong méau toan phan vao cac thoi diém 20, 40,
60, 80 va 120 phut sau khi dung glucoza 20%. Lap biéu dd gitta mirc glucoza trong mau
toan phan theo thoi gian. Thu dugc dién tich dudi duong cong (AUC) cia muc glucoza
trong mau toan phan nho st dung GraphPad Prism 4.0. Hiéu qua dung nap glucoza dugc
xac dinh theo dién tich dudi duong cong hi¢u chinh (cAUC), gia tri co s¢ cua dién tich

glucoza dudi duong cong dugc loai trir trén do.
2. Két qua thtr nghiém dung nap glucoza

Trong bang 12, “% AUC giam” thé hién mure-dd giam ciia murc glucoza trong mau
toan phan nho st dung cac hop chét tha nghiém sau khi dua glucoza theo duong miéng
vao chudt binh thuong. Tri s6 % AUC giam cang cao c6 nghia 14 tac dung ha thap muc
glucoza trong mau cang tét. Mot vai trong sb cac hop chét theo sang ché thé hién tac
dung ha thép muc glucoza trong mau rit tbt & mi¢ cao hon 30%. Céc hop chat 1199,
1205, 1207, 1208 va 1240 thé hién tac dung ha thip muc glucoza trong mau rat tot lan
lugt & mirc 31%. 37%, 32% 38% va 35%.

Bang 12. Két qua ctia thir nghiém dung nap glucoza & liéu 10 mg/kg

% AUC giam o liéu 10 mg/kg
MBX-2982 20~30% |
GSK-1292263 10~20%
Hop chat 1199 31%
Hop chat 1205 36,7%
Hop chat 1207 41,9%
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Hop chat 1208 38%
Hop chét 1240 35%

Bang 13. Két qua cta thir nghiém dung nap glucoza & lidu thap hon 2,5 va 5 mg/kg

| % AUC giam & liéu 2,5 mg/kg | % AUC giam ¢ liéu 5 mg/kg
|

| MBX-2982 9,5% 18,5%

Hop chit 1207 | 31,3% 45,1%

Hop chdt 1279 20.8% 30.2%

Hop chit 1291 15,7% 38.0%

3. Thir nghiém kha nang tiét peptit 1 tvong tu glucagon (GLP-1)

Chuot duc C57/6] Jms 6-7 tuan tudi duoc b doi 16 giv trude khi bit dau thu
nghiém kha nang tiét GLP-1. Cac nhom dong vét thir nghiém gém:Nhom dung ta dugc
(100% DI nuéc); va nhom thi nghiém dugce cho dung mdi hop chét (10 mg/kg). Liy miu
mau tu tinh mach trong héc mét cta cac con vat trong thtr nghiém. Xac dinh mac GLP-1
trong huyét tuong nhd st dung kit GLP-1 ELISA (Tdng GLP-1 ELISA, ALPCO). Trén
co s¢ 30 phut trude khi dung hop chét, 1ay ting mau mau vao cac thoi diém 30, 60, 120
va 210 phat sau khi dung hgp chét. Dung dich Glucoza 30% (3g/ kg/10mL) duoc dua vao
qua dudong miéng 5 phut trude mdi 1an 14y mau. Tir méau thu duoce, chi tach Iy huyét
tuong bang cach ly tam (12000 vong trén phut, 15 phut) va gitt & -80°C trude khi phan
tich. Lap biéu d6 mirc GLP-1 trong huyét tuong theo thot gian. Thu dugc dién tich dudi
duong cong (AUC) ctia mtrc GLP-1 trong huyét twong nho sir dung GraphPad Prism 4.0.
Tat ca cac két qua duoc thé hién dudi dang tri sb trung binh £ SD va ting nhém thir
nghiém va nhém ddi chimg duoge so sanh nho st dung thir nghiém ANOVA mét chiéu
(thu nghiém Dunnett. *p <0. 05, **p <0. 01, ***p <0. 001) dé xac dinh hiéu qua cua tung

nhom thu nghiém.
4. Két qua cua tha nghiém kha nang tiét peptit 1 twong tu glucagon (GLP-1)

Trong bang 14, su thay d6i mic GLP-1 trong huyét tuong ¢ chudt binh thuong
dugc cho dung qua dudong miéng ting hop chét thu nghiém dugc thé hién véi dién tich

dudi duong cong (AUC). Tri s6 AUC cang cao c6 nghia 1a kha ning tiét GLP-1 cang tdt.
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Bang 14. Két qua cua thir nghiém kha ning tiét GLP-16 lidu 10 mg/kg

Su tiét GLP-1 (%) 6 liéu 10 mg/kg

Ta dugc long

100%
(nudce)

MBX-2982 114%
Hop chat 1207 223%
Hop chat 1279 324%
Hop chat 1291 347%

Vi dy tht nghiém 3: Thir nghiém vé d6 hoa tan ctia céc hop chét cha van GPR 119
1. Phuong phap thir nghiém vé d6 hoa tan

Tung hgp chat thir nghiém duoc hoa tan trong dung dich nuéc DMSO 5% lam
dung mdi & cac ndng do khac nhau. Khi chiéu tia laze vao dung dich nay, cac hat, khong
hoa tan trong dung mdi, lam phéan tan anh sang. Muc do anh sang dugc phéan tan phu
thudc vao sb luong hat, do d6 do hoa tan ctia hop chét thu nghiém trong dung dich c¢6
thé duoc xac dinh bang cach st dung mbi twong quan nay. Nephelostar dugc sir dung

l[am dung cu tht nghiém.

2. Két qua cua thir nghiém vé do hoa tan

Trong timg dung dich ¢6 do pH khac nhau, d6 hoa tan cta cic hop chét theo sang
ché duogc so sanh voi do hoa tan cia MBX-2982. Két qua la, xac nhan ré’mg, trong tat ca

cac do pH thir nghiém, d¢ hoa tan ctia cac hop chét theo sang ché déu rat tdt.

Bang 15.

D0 hoa tan (microgam/mlL)
pH 2 pH 4 pH 6 pH 8
MBX-2982 >208 133 61 39
 Hopchat 1205 | >271 271 157 55
~ Hop chat 1207 >257 >257 >257 >257
Hop chat 1268 >283 >283 >283 54
Hop chat 1279 >272 270 >272 133
" Hop chat 1286 289 | >289 | =289 | 108
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Hop chat 1290 >296 >296 >296 102
Hop chat 1291 >279 >279 >279 166
Hop chat 1292 >279 >279 >279 >279
Hop chat 1294 >290 >290 203 52
Hop chat 1322 >274 >274 >274 89
Hop chét 1323 >283 >283 355 88
Hop chat 1325 >296 >296 >296 114
Hop chat 1329 >296 >296 >296 112
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YEU CAU BAO HO

1. Dan xuat amit c6 cong thirc 1 dudi day, chat dong phan lap thé cia no, hodc muodi
duoc dung cua no:

Cong thtre 1

TA
NC >—\ X=X, Xs= Xe
R1—/<-R—3 Fl{ O—<\ \ H
R, 5

|x3 XX N
Re R, \
m g,

trong do:

mdi nhom X, Xy, X3, Xy, Xs, X, X7 va Xy doc 1ap 1a C hodc N;

R, 1a -F hodc -alkyl dugc perflo héa ¢o 1 dén 3 nguyén tu cacbon;

moi nhom R, va Ry doc 1ap dugc chon tir nhém bao gém halogen, -C,_salkyl va Cs.
sxycloalkyl, trong d6 mdi nhém -Csalkyl va Cs4xycloalkyl ¢o thé doc lap khong duogc
thé, hoac dugc thé bang halogen, -CN, -OC_salkyl hoic -C _salkyl,

hoac R, va Rj, cung véi nguyén tir cacbon ma chung gén vao, co thé tao ra Cj.
¢xycloalkyl (trong d6 Csgxycloalkyl c6 thé khong duoc thé, hodc dugc thé bing
halogen, -OC,_salkyl hodc -C,_salkyl);

moi nhém Ry va Rs doc lap 1a H, halogen hoidc -C_salkyl;

R, va R; mdi nhom dode lap la H, halogen, -Cl_se}ll(yl hodc —CN;

Ry la H, -C,salkyl hodc -C_salkylOCHj3;

Ry 1a H, halogen hoac OH; va

m la 1 hoac 2.
2. Dan xuét amit, chit déng phan lap thé cua no hodc mudi dugc dung cta no theo diém
1, trong do:

Ry 1a -F hodc -alkyl dugc perflo héa c¢6 1 dén 3 ﬁguyén tu cacbon,;

mdi nhém R, va R; doc lap duogc chon tir nhom bao g&n halogen va -C_salkyl,

hoac R, va R;, cung véi nguyén tir cacbon ma ching gin vao, c6 thé tao ra Cs.
cxycloalkyl (trong d6 Csigxycloalkyl c¢é thé khong duogc thé, hodc dugc thé bang
halogen, -OC | salkyl hodc -C,_salkyl);

moi nhom Ry va Rs doc lap la H;

mdi nhom Ry va Ry doc lap 1a H, halogen hodc —~CN;
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Rg 1a H hodc -C_salkyl;

Ry la H hoac OH; va

mlal.
3. Dan xuét amit, chét déng phén lap thé ctia n6 hodc mudi duoc dung cia né theo diém
1, trong do:

X=X, xs_x6

K S

X4 X5 x8| x7

B@Q*@@*@@
Oa 000
O 0P

R, la -F hoac -alkyl duoc perflo hoa co 1 dén 3 nguyén ti cacbon;

J~/~f

F hodc

moi nhom R, va Ry doc 1ap duoc chon tir nhom bao gff)m halogen va -C,_salkyl, :
hodc R, va R;, cing véi nguyén tr cacbon ma ching gén vao, ¢ thé tao ra Cs.
sxycloalkyl (trong dé Cs.exycloalkyl c¢6 thé khong dugc thé, hodc dugc thé béng
halogen. -OC, salkyl hoac -C_salkyl);
moi nhom Ry va Rs doc lap 1a H;
Rg [a H hodc -C_salkyl;
Ry [a H hoac OH; va
mlal.
4. Dan xuat amit, chat dong phan 1ap thé cta n6 hodc mudi duge dung ctia né theo diém
I, trong d6 dan xuét amit duoc chon tir nhém bao gdm:
(S)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-ca£b0xamit;
(25,4R)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(2S,4S)-1-(2’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-flopyrolidin-2-carboxamit;
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(28,45)-4-flo-1-(4*-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-hydroxy-1-(4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
vl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxamit;
(25,4R)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)biphenylcarbonyl)-4-
hydroxypyrolidin-2-carboxamit;
(25,4R)-1-(4°~((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyrimidin-2-
vl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yhbenzoyl)-2-metylpyrolidin-2-carboxamit;
(2S.,4R)-1-(2-flo-4-(6-((1-(3,3,3-tritlo-2,2-dimetylpropyl)piperidin-4-
yhmetoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25.45)-4-flo-1-(4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
vl)metoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit;
(25.45)-1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit;
(2S.48)-1-(4°-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-4-flopyrolidin-2-carboxamit;
(2S.35)-1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yhmetoxy)biphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;
(2S,35)-1-(2’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;
(2S,3S)-1-(3-tlo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yhmetoxy)pyridin-3-yl)benzoyl)-3-hydroxypyrolidin-2-carboxamit;
(S)-1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-2-
flobenzoyl)pyrolidin-2-carboxamit;
(S)-1-(3-flo-4°-((1-(2,2,3,3,3-pentatlopropyl)piperidin-4-

vl)metoxy)biphenylcarbonyl)pyrolidin-2-carboxamit;
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(2S.4R)-1-(2°,3-diflo-4’-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.4R)-1-(4-(6-((1-(2,2-diflobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-2-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.3S)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3,3’-
diflobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;
(2S,3S)-1-(4"-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2°-
flobiphenylcarbonyl)-3-hydroxypyrolidin-2-carboxamit;
(28,3S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-3-hydroxypyrolidin-2-carboxamit;
(28.35)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyrazin-2-yl)benzoyl)-3-hydroxypyrolidin-2-carboxamit;
(25.,4R)-1-(2-flo-4’-((1-((1-triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.4R)-1-(3-flo-4"-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(25.4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyrimidin-2-yl)-2-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25.4R)-1-(2-flo-4’-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl )meloxy)biphenylcarbonyl)-4-hydr0xy—2-metylpyrblidin—2-carboxamit;
(S)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
vl)metoxy)biphenylcarbonyl)-2-metylpyrolidin-2-carboxamit;
(25.4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
vhmetoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
1-(2-tlo-4-(5-((1-((1 -(triﬂometyl)xyclobutyl)nﬁetyl)piperidin-4-yl)metoxy)pyrazin—
2-yl)benzoyl)-4-hydroxypiperidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-((1 -(triﬂometyl)xyclobufyl)metyl)piperidin—4-
vh)metoxy)pyrazin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-(2,2,3.3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)pyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-
2-yh)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
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(S)-1-(2-flo-4-(5-((1-(2.2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-tlo-4-(5-((1-(3.3,3-triflo-2,2-dimetylpropyl)piperidin-4-
ylh)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-(3.3,3-triflo-2,2-dimetylpropyl)piperidin-4-
ylhmetoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(25,4R)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(25,4R)-1-(3’-xyano-4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-3-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(25,4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2R.4R)-1-(3’-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yl)metoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(25,4R)-1-(2°-xyano-3-flo-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
ylmetoxy)biphenylcarbonyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(28,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit; '
(2S,4R)-1-(2-tlo-4-(5-((1-((1 -(triﬂometyl)xyciobutyl)metyl)piperidin-4-
ylh)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S,4R)-4-hydroxy-1-(4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-
ylhmetoxy)pyrazin-2-yl)benzoyl)pyrolidin-2-carboxamit;
(2S.,4R)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-3-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25.4R)-1-(3’-xyano-4’-((1-(2-flo-2-metylpropyl)piperidin-4-
yhmetoxy)biphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.,4R)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
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(2S.4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-3-
flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(6-((1-(3.3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)m'etoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxainit;
(S)-2-metyl-1-(4-(5-((1-(2,2,3,3,3-pentaflopropyl)piperidin-4-yl)metoxy)pyrazin-
2-yl)benzoyl)pyrolidin-2-carboxamit; '
(25,4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit; |
(25,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-3-
yvhbenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-3-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S.4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-3-yl)-2-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25.4R)-1-(4-(5-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(25,4R)-1-(3-flo-4-(5-((1 -(2,2,3,3,3-pentaﬂopfopyl)piperidin-4-yl)metoxy)pyridin—
2-yh)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(S)-1-(3-tlo-4-(5-((1-(2,2,3,3.3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)pyrolidin-2-carboxamit;
(S)-1-(3-flo-4-(5-((1-(2,2,3,3.3-pentaflopropyl)piperidin-4-yl)metoxy)pyridin-2-

yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
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(S)-1-(3-tlo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yDmetoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;
(S)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25,4R)-1-(2-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
vhmetoxy)pyridin-3-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(S)-1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yhmetoxy)pyridin-3-yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(6-((1-(( 1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)—2-mety1pyrolidin—2;carboxamit;
(S)-2-metyl-1-(4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin—3-yl)benzoyl)pyrolidin—Z-carboxainit;
(2R,4R)-1-(4’-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(28.4R)-4-hydroxy-1-(4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)pyrolidin-2-carboxamit;
(25,4R)-1-(3-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(25,4R)-1-(3-flo-4-(6-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyro1idin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(6-((1-((1 -(triﬂometyl)xyciobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-3-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S.,4R)-4-hydroxy-2-metyl-1-(4-(6-((1-((1-
(triflometyl)xyclobutyl)metyl)piperidin-4-yl)metoxy)pyridin-3-yl)benzoyl)pyrolidin-2-
carboxamit;
(2S5,4R)-1-(4-(6-((1-(2-etyl-2-flobutyl)piperidin-4-yl)metoxy)pyridin-3-
yh)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit; va
(2S,4R)-1-(3-flo-4-(5-((1-((1 -(triﬂometyl)xyciobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit.

5. Dan xuat amit, chat dong phan lap thé cua n6, mudi dugc dung cua né theo die¢m 4,
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trong d6 din xuat amit dugc chon tir nhém bao gbm:
(25,4R)-1-(4-((1-(2-etyl-2-tlobutyl)piperidin-4-yl)metoxy)-2-
flobiphenylcarbonyl)-4-hydroxypyrolidin-2-carboxamit;
(S)-1-(2-flo-4-(5-((1-(2-flo-2-metylpropyl)piperidin-4-yl)metoxy)pyridin-2-
yl)benzoyl)-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(4-(5-((1-(2-etyl-2-tlobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
ylh)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit;
(2S,4R)-1-(2-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yhmetoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S.4R)-1-(4-(5-((1-(2-etyl-2-tlobutyl)piperidin-4-yl)metoxy)pyridin-2-yl)-2-
flobenzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit;
(2S,4R)-1-(3-flo-4-(5-((1-(3,3,3-triflo-2,2-dimetylpropyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxypyrolidin-2-carboxamit; va
(2S,4R)-1-(3-flo-4-(5-((1-((1-(triflometyl)xyclobutyl)metyl)piperidin-4-
yl)metoxy)pyridin-2-yl)benzoyl)-4-hydroxy-2-metylpyrolidin-2-carboxamit.
6. Dugc pham chira dan xudt amit, chét dong phan 1ap thé ciia né hodc mubi duge dung

ctia no theo diém bat ky trong so cac diém tir 1 dén 5 va chat mang dugc dung.
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