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(57) Sang ché d& cap dén cac hop chat co cong thic I:

3

R
Sal
Lo
0 0]

hodc chat déng phan lap thé, chat hd bién, mudi duge dung, dang da hinh, hodc solvat cua
chung, trong d6 tat ca cac bién la nhu dugc xac dinh trong ban mo ta nay. Cac hgp chat
nay la chat dieéu bién thy thé dugc ghép cap voi protein G GPR40 ma c6 thé dugce st dung
1am thudc.
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Linh vye ky thuit dwge dé cap

Séang ché d& cap dén cac hop chit pyrolidin duogc thé boi axit carboxylic méi,
va cac chit tuong tw ctia ching, ma 1 chit didu bién thu thé duogc ghép cip vai
protein G GPR40, dugc phim chira ching, va cac phuong phép st dung ching, vi du,

dé diéu tri bénh dai thao duodng va céc tinh trang bénh lién quan.

Tinh trang ky thuit cita sing ché

Bénh déi thdo dudng 12 réi loan 1am suy nhugc din din theo ty 1& nhiém bénh
din dén cac bién chung va trang thai bénh mach mau 16n va nhé khac nhau. Loai
bénh déi thao dudng phd bién nhét, bénh dai thao dudng typ 2, duoc dic trung béi su
téng tinh khang insulin két hop véi su tiét insulin khong du sau khoang thoi gian tang
insulin huyét bu. Cac axit béo tw do (free fatty acid - FFA) dugc chitng minh 14 anh
hudng dén su tiét insulin tir cac té bao B chi yéu bang cach 1am tang mrc tiét insulin
dugc kich thich béi glucoza (glucose-stimulated insulin secretion - GSIS). Céc thu
thé duge ghép cdp voi protein G (G-protein coupled receptor - GPCR) dugce biéu hién
trong céc té bao B dugc biét 1a didu bién su giai phong insulin dap tng véi cac thay
d6i vé ham lugng glucoza huyét tuong. GPR40, con duge goi 1a thu thé axit béo 1
(fatty acid receptor 1 - FFAR1), la thu thé FFA gén két mang ma dugc biéu hién wu
tién trong cic ddo tuy va dic biét 1a trong cac té bao P va didu phéi sy tiét insulin gdy
ra boi axit béo mach trung binh dén dai. GPR40 con duge biéu hién trong cic té bao
ndi tiét rudt trong do6 su hoat héa thac déy s tiét cac hormon incretin rudt, nhu GLP-
1, GIP, CCK va PYY. Pé lam giam génh ndng y hoc ctia bénh dai thao dudng typ 2
thong qua viéc ting cudng kiém soat lugng glucoza méu, céc hop chét diéu bién
GPR40 hira hen gy ra tac dung incretin dé thuc ddy GSIS cling nhu sy két hop tiém
nang v6i mot lugng 16n cic duoc chit chéng dai thio dudng.

Séng ché @& cap dén cac hop chét pyrolidin dugc thé méi c6 kha ning diéu
bién GPR40. Do d6, cic hop chét nay c6 thé hitu ich dé didu tri bénh dai théo dudng

va céc tinh trang bénh lién quan.
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Bén chét k§ thuét ciia sang ché

Sang ché @& xuét cac hop chit pyrolidin dugc thé, va cac chat twong tu cia
ching, hitu ich 1am chit didu bién GPR40, bao gdbm chit ddng phén 14p thé, chit hd
bién, mudi duge dung, dang da hinh, hodc solvat ctia ching.

Sang ché con dé xuét cac quy trinh va cac hop chit trung gian dé didu ché cac
hop chét theo sang ché hozic chét ddng phéan 14p thé, chit hd bién, mubi dugc dung,
dang da hinh, hodc solvat ciia chung.

Sang ché con dé xuét dugc phdm chira chit mang dwoc dung va it nhit mot
trong sb cac hop chét theo sang ché hozc chit ddng phan 1ap thé, chit hd bién, mubi
dugc dung, dang da hinh, hodc solvat ctia chuing.

Sang ché con dé xuit mét trong sb cac hop chét theo séng ché & dang tinh thé
hodc chét déng phan 13p thé, chét hd bién, mudi dugc dung, dang da hinh, ho#c solvat
cua chung.

Céc hop chét theo sang ché c6 thé duogc st dung trong viée diéu tri nhiéu bénh
hoafic r6i loan lién quan dén GPR40, nhu bénh dai thao dudng va cac tinh trang bénh
lién quan, céc bién chimg mach mau nhé lién quan dén bénh déi thao dudng, cac bién
chiing mach mau 16n li€n quan dén bénh dai thao dudng, cic bénh tim mach, hoi
ching chuyén héa va céc tinh trang bénh thanh phén ctia no, cic rdi loan chuyén héa
glucoza, bénh béo phi va cac bénh tat khac.

Céc hop chit theo séng ché co6 thé dugc st dung trong tri liéu.

Céc hop chét theo sang ché c6 thé duoc sir dung dé bao ché thubc dung dé
didu tri nhidu bénh hodc rdi loan lién quan dén GPR40.

Céc hop chit theo séng ché c6 thé duge sir dung riéng rg, két hop véi cac hop
chét khac theo sang ché, hoac két hop véi mot hodc nhiéu chit khéc.

Céc dAu hiéu va vu diém khic cla sdng ché s& dwoc 1am o hon dya vio phan
md ta chi tiét va yéu ciu bao ho dudi day.

Céc hop chét theo sang ché 13 hop chét c6 cong thie (I) nhw néu dudi day.

M té chi tiét sang ché

L Céc hop chét theo sang ché
Theo khia canh thir nhét, sang ché dé xult, khong ké nhitng déi twong khdc,
hop chét c6 cong thire (I):
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R3

_Q@/X\W

hoic chét df“mg phén 14p thé, chit hd bién, mudi duoc dung, dang da hmh, hodc solvat
cua no, trong do: ‘

X doc lap dugc chon tur: lién két, O, S, NH, N(C,.4 alkyl), CH,, CH,CH,,
CH(C,4 alkyl), OCH,, CH,0, OCH,CH,, va CH,CH,O;

R%s  (RY) (R%0.2
—I‘\ cf\/“l S AN
‘<;/ \ \;\5 < \éé
vong A doc 1ap 1a hogc

~ vong B doc 1ap 1a di vong no c¢6 4 dén 7 canh chira céc nguyén tir cacbon,
nguyén ti nito dugc thé hién trén vong B va 0-1 nguyén tir khac loai bd sung duge
chon tir N, O, va S; va vong B duge thé béi 0-4 R%;

G (G

R' doc lap 1a R0z, (R%-, phenyl, benzyl, naphtyl hoc
heteroaryl ¢6 5 dén 10 canh chta cac nguyén tir cacbon va 1-4 nguyén tir khac loai
dugc chon tir N, NR“, O, va S; trong d6 mdi nhém phenyl, benzyl, naphtyl va
heteroaryl néu trén dugc thé béi 0-3 R6;

R% & mdi 1in xuét hién, doc 1dp dugce chon tir: =0, OH, halogen, Cy¢ alkyl
duge thé boi 0-1 R'%, C.4 alkoxy dugc thé béi 0-1 R' Cy haloalkyl dugc thé boi
0-1 R", Cy4 haloalkoxy dugc thé béi 0-1 R™2, ~(CH,)-vong cacbon Cs duge thé béi
0-1 R" va -(CH,)y-(heteroaryl ¢6 5 d¢én 10 canh chira céc nguyén tr cacbon va 1-4
nguyén tir khac loai duge chon tir N, NR!!, O, va S); trong d6 heteroaryl néu trén
duoc thé bdi 0-1 R'2;

khi hai nhém R? dugc gin véi hai nguyén tir cacbon khéc nhau, ching c6 thé
két hop dé tao ra ciu ndi ngujrén ttr cacbon ¢6 1 d&n 3 canh trén vong B;

khi hai nhém R? dugc gin voi cung mdt nguyén tr cacbon, ching cé thé két
hop, clng véi nguyén tir cacbon ma chiing gén vao, dé tao ra vong spiro chira 3 dén 6

nguyén tir cacbon;
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R3 doc 1ap duge chon tir: Ci.¢ alkyl dugc thé bsi R'?, Ca.¢ alkenyl dwoc thé boi
RO, Cpg alkynyl duoc thé boi RI%, Cis haloalkyl dugc thé bsi RIS,
- O(CH1)1-20(CHaz)1-4 R1°, OR?, SR?, C(O)OR?, CO:R’, S(O)R®, SO2R?, va CONHR?;

R* va R* doc 1ap duogc chon tir: H, halogen, Ci.s alkyl, Ci.¢ alkoxy, va
- (CH2)m- vong cacbon Cs.g;

R’, & mdi 1an xuét hién, doc 1ap duoc chon tir: halogen, Ci.¢ alkyl, Ci.¢ alkoxy,
Ci-6 haloalkyl, va Ci.¢ haloalkoxy;

RS, & mdi 14n xuét hién, doc lap dugc chon tir: halogen, OH, Ci.4 alkylthio, CN,
SO(Ci-2 alkyl), N(Ci-4 alkyl),, Ci.4 haloalkyl, Ci.4 haloalkoxy, Ci-s alkyl dugc thé
boi 0- 1 R7, C1.6 alkoxy duge thé bsi 0- 1 R7, - (O)a- (CHa)m- (vong cacbon Cs.10 dugc
thé bai 0-2 R7), va - (CHz)m- (heteroaryl ¢6 5 dén 10 canh chira cic nguyén ti cacbon
va 1-4 nguyén tir khéc loai dugc chon tir N, NR'!, O, va S); trong d6 heteroaryl néu
trén duge thé bdi 0-2 R7;

R, & mdi 14n xuét hién, ddc 1ap dugc chon tir: halogen, OH, Ci.4 alkyl, C2-4
alkenyl, Ci-4 alkoxy, Ci-4 alkylthio, C1.4 haloalkyl, Ci-4 haloalkoxy, SCF3, CN, NO.,
NH>, NH(C;-4 alkyl), N(Ci-4 alkyl)z, SO2(C1-2 alkyl), va phenyl;

R® doc 1ap duge chon tir: H va Ci.4 alkyl;

R®, & mi 1an xuét hién, ddc 1ap dugc chon tir: Ci.6 alkyl duge thé bai R, va
C1-4 haloalkyl dugc thé bdi R0

R19 & mdi 1in xudt hién, doc 1ap dugc chon tir: CN, Ci.4 alkoxy, Ci-4
haloalkoxy, CO2(Ci-4 alkyl), SO2(Ci-4 alkyl), va tetrazolyl;

R!!, & mdi 14n xuét hién, doc 1ap duge chon tir: H, Ci-4 alkyl va benzyl;

R!2, & mdi 14n xuét hién, doc 1ap duge chon tir: OH, halogen, CN, Ci.4 alkyl,
C1.4 alkoxy, Ci.4 haloalkyl, Ci.4 haloalkoxy, CO2(Ci-4 alkyl), va tetrazolyl;

m, & mdi 14n xuét hién, doc l4p bang 0, 1, hodc 2; va

n, & mdi 14n xuét hién, doc 1ap bang 0 hodc 1.

Theo khia canh tht hai, séng ché d& xut hop chét c6 cong thic (I), trong do
R* 13 hydro va R® 14 hydro, cdn dugc dic trung bdi cong thire (1D):
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R3

R4a

OH

O
)

O a1y
hoic chét déng phén 14p thé, chit hd bién, mudi dugc dung, dang da hinh, hoz}c solvat
cua no, trong do:
X dgc 18p dugc chon tir: O, N(CH;), CH,, CH,0, va CH,CH,0:;

(R%0.3 (R%)0.

_l_ \ef/:l_
§< D N
\ /\‘hoac N—%{;

vong B doc 14p 1a dj vong no c¢6 4 dén 7 canh chita cac nguyén tir cacbon va

vong A doc 1ép la

nguyén tir nito duoc thé hién trén vong B; va vong B duoc thé béi 0-4 R

O X RN
gt (I3

R' doc 1ap 1a (R%o2, R%-2, phenyl, benzyl, naphtyl hoic
heteroaryl ¢6 5 dén 10 canh chtta cac nguyén tr cacbon va 1-4 nguyén tr khac loai
duge chon tir N, NRY, O, va S; trong d6 mdi nhém phenyl, benzyl, naphtyl va
heteroaryl néu trén dugc thé béi 0-3 R6;

R% & mdi 14n xuét hién, doc 1ap dugc chon tir: =0, OH, halogen, C;.4 alkyl
dugc thé bsi 0-1 R, Cpy alkoxy duge thé béi 0-1 R'% Cy haloalkyl, Ci
haloalkoxy, va benzyl;

khi hai nhém R? dugc gén voi hai nguyén tir cacbon khéc nhau, chiing c6 thé
két hop dé tao ra ciu ndi nguyén ttr cacbon ¢6 1 dén 3 canh trén vong B;

khi hai nhém R? dugce gin vé6i cing mdt nguyén tir cacbon, ching c6 thé két
hop, cling v6i nguyén tir cacbon ma ching gin vao, dé tao ra vong spiro chtra 3 dén 6
nguyeén tir cacbon;

R? doc 18p dugc chon tir: Cy4 alkyl dugc thé boi RIO, Cy.4 alkoxy dugc thé boi
R', Cy4 haloalkyl dugc thé bdi R'°, Cp4 haloalkoxy duoc thé bsi R, OR’, va
-O(CH,)120(CHy);.4 R";

R* ddc 18p dugc chon tir: H, halogen, C;_4 alkyl, Cy4 alkoxy, va -(CH,),-vong

cacbon Csg;
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R’, & mdi 14n xuét hi¢n, doc 1dp dugc chon tir: halogen, Ci¢ alkyl, Ci
haloalkyl, C,.¢ alkoxy, va C,.¢ haloalkoxy;

R6, & mdi 1an xuét hién, doc 1ap dugc chon tir: halogen, OH, C;.4 alkylthio,
CN, SO,(Cy, alkyl), N(Cy4 alkyl),, C;.4 haloalkyl, C;4 haloalkoxy, C,g alkyl duoc
thé bdi 0-1 R7, Cy4 alkoxy dugc thé béi 0-1 R, -(0),-(CH,),-(vong cacbon Cs.g duge
thé b6i 0-2 R7), -(CH,)-(naphtyl duge thé bsi 0-2 R7), va ~(CHy)m-(heteroaryl 6 5
dén 10 canh chtra cac nguyén tir cacbon va 1-4 nguyén tir khac loai dwoc chon tir N,
O, va S; trong d6 heteroaryl néu trén dugc thé bdi 0-2 R7);

R’, & mbi 14n xuét hién, doc 1ap dugc chon tir: halogen, OH, C;4 alkyl, Cy4
alkenyl, Cy4 alkoxy, Cy4 alkylthio, C;.4 haloalkyl, C;4 haloalkoxy, SCF;, CN, NO,,
NH,, NH(C\.4 alkyl), N(C,.4 alkyl),, SO,(C;., alkyl), va phenyl;

R9, & mbi 14n xudt hién, doc 1ap dugce chon tir: Cy4 alkyl duge thé boi RIO, va
C .4 haloalkyl dugc thé béi R

RIO, & mdi 1an xuit hién, doc 14p dugc chon tir: CN, Cp, alkoxy, Ci4
haloalkoxy, CO,(C;.4 alkyl), SO,(Cy4 alkyl), va tetrazolyl;

RH, & mbi 14n xuét hién, doc 1ap dugc chon tir: H, Cy4 alkyl va benzyl;

Rw, & mdi 1an xuit hién, doc 1ap dugc chon tir: halogen, CN, Cy4 alkyl, Ci4
alkoxy, C;.4 haloalkyl, C;_4 haloalkoxy, CO,(C,.4 alkyl), va tetrazolyl;

m, & mdi lan xudt hién, doc 1ap béng 0, 1, hodc 2; va

n, & mdi lan xuit hién, doc 1ap bang 0 hodc 1.

Theo khia canh thir ba, sang ché @& xuét hop chét ¢ cong thire (I) hodc (1),
hodc chét dong phén 1ap thé, chit hd bién, mudi dugce dung, dang da hinh, hodc solvat

ctia nd, thude pham vi ctia khia canh thir nhat hodc tht hai, trong do:

(R5)0_2 (T5)0-1 ’
=|= -~ S
K KO
vong A ddc lap 1a hoic N :
2
(R0 (o2

vong B doc 1ap duge chon tir: < N\)—% § N %

b b



25826

RY%2 Ry

o N /f.r | -§-N®§—, -§-N§>§—’ -§-N®§—, —§-N@§-,
"'“Q;\;
G (I

R' doc 1ap la R%o.1, (R%-1, phenyl duoc thé boi 0-3 RS hoic
heteroaryl dugc thé bai 0-2 RS; trong d6 heteroaryl néu trén duge chon tir: furanyl,
oxazolyl, thiazolyl, pyrazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl,

YU
Nj va

R? , & mbi lén xuét hi¢n, doc 1ap dugc chon tir: OH, halogen, C;.4 alkyl duoc
thé boi 0-1 R"?, C,4 alkoxy dugc thé bsi 0-1 R'2, va benzyl;

R® doc 14p dugc chon tir: Cy4 alkyl duge thé bai 1 Rw, C1.4 alkoxy dugc thé
boi 1 R', Cy4 haloalkyl dugc thé bsi 1 R, OR® va C, haloalkoxy duoc thé béi 1
RI.

R* doc 13p dugc chon tir: H, halogen Ci4 alkyl, Ci4 alkoxy, va Csg
xycloalkyl;

RS, & mdi 14n xuit hién, ddc 1dp duoc chon tir: halogen, OH, C;.4 alkyl dugc
thé bai 0-1 OH, Cy4 alkoxy, C;,4 alkylthio, Cy4 haloalkyl, C;4 haloalkoxy, CN,
SOy(C1.» alkyl), N(Cy4 alkyl),, Cs xycloalkyl dugc thé bdi 0-2 Cipy alkyl, Cs.
xycloalkenyl dugc thé bdi 0-2 C;y alkyl, -O-Cs.¢ xycloalkyl, benzyl, va oxazolyl;

R, & m&i 1an xuét hién, doc 14p dugc chon tir: Cy alkyl duge thé béi R, va
C .4 haloalkyl duoc thé bsi R,

R, & mdi lin xuét hién, doc 1dp dugc chon tir: CN, Cpy alkoxy, Cpq
haloalkoxy, CO,(C;.4 alkyl), SO,(C 4 alkyl), va tetrazolyl; va

R12, & mdi 14n xuit hién, ddc 1ap duge chon tir: halogen, CN, C;4 alkyl, C;.4
| alkoxy, C;4 haloalkyl, C;.4 haloalkoxy, CO,(C;., alkyl), va tetrazolyl.
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Theo khia canh tht tu, sing ché d& xuit hop chéit c6 cong thte (I) hodc (II),
hoic chét déng phéan 14p thé, chit hd bién, mudi dugce dung, dang da hinh, hodc solvat

clia n6, thudc pham vi ctia khia canh thir nhét, thir hai hoic thi ba, trong do:
O— X O
S OO
<o 3 ¢ o 3 ¢ ’
R! doc lap 1a (R%o-1 (R%.1, phenyl duoc thé bdi 0-3 RS, hoiic
~ heteroaryl dugc thé bai 0-2 RS; trong d6 heteroaryl néu trén dugc chon tir: thiazolyl,

N =N
é;b{ - g;\l -
pyridinyl, pyrimidinyl, pyrazinyl, Nx ,va Nx .

Theo khia canh thir ndm, sang ché dé xuét hop chit ¢co cong thuc (I) hoac (II),
hodc chat déng phén 14p thé, chit hd bién, mubi dugc dung, dang da hinh, hodc solvat

ctia no, thudc pham vi ctia khia canh bat ky trong so cdc khia canh néu trén, trong d:

5
R o ‘ —<—N<>-§— —E-N >—§—
vong B ddc 1ap dugc chon tir: , ,

(R?)o.2

+ /N(jX’ -§-Nd>§-’ -§-N®§-’ —§-N®§-’ —E-N@?—,
va _g_NQ; e

R' ddc 1ap 1a phenyl dugc thé bsi 0-3 RS, pyridinyl duoc thé bsi 0-2 RS,
pyrazinyl duoc thé béi 0-2 R, pyrimidiny] dugc thé bsi 0-2 RS, thiazolyl dugc thé

o AN 0 N
At (I3
béi 0-2 RS, (R%.1 hodc R%.1; va

R%, & mbi 1an xuét hién, doc 1ap duogc chon tir: OH, halogen, C,.4 alkyl dugc

thé bai 0-1 CN, Cy.4 alkoxy, benzyl, va tetrazolylmetyl.

Theo khia canh thtr sdu, sang ché dé xut hop chit c6 cOng thire (1) hodc (I0),
hoic chét d6ng phén 1ap thé, chit hd bién, mubi dugc dung, dang da hinh, hodc solvat

cua no, thudc pham vi ctia khia canh bat ky trong s6 c4c khia canh néu trén, trong do:
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2 - SN . _
vong B doc 14p duge chon tir: 3 N<>-§ é NQ%

(R%o.2
L al
ZH/N s -§'N\_—>‘§—.
> va ;

R', & mdi 1dn xuét hién, doc lap 1a phenyl dugc thé bsi 0-3 R® hodc pyridinyl
dugc thé béi 0-2RS;

R2, & mbi 1an xuét hién, doc 13p dugc chon tir: halogen, Cy_4 alkyl, C;.4 alkoxy
va tetrazolylmetyl,

R’, & m&i 14n xuét hién, doc 1p duoc chon fir: Cp4 alkyl dugc thé bdi R, Cy,
alkoxy dugc thé bai R', OR’ va -O(CH,),,0(CH,),4 R'; va

R6, & mdi 1an xuit hién, ddc 1ap dugce chon tir: halogen, Cl_g alkyl, Cy_4 alkoxy,
Ci4 haloalkyl, C,4 haloalkoxy, Cs xycloalkyl dugc thé bi 0-2 Cy, alkyl, Csg
xycloalkenyl dugc thé bai 0-2 C1.4 alkyl, va benzyl;

R’, & mdi lan xult hién, doc 1ap duge chon tir: Cy alkyl dugc thé bsi R', va
C .4 haloalkyl dugc thé bsi R': va

Rm, & mdi lan xuét hién, doc 1dp dugc chon tir: CN, C;4 alkoxy, Ci4
haloalkoxy, CO,(C;.4 alkyl), SO5(Cy4 alkyl), va tetrazolyl.

Theo khia canh tht bay, sang ché dé xuit hop chét ¢6 cong thire (III), (IIIa),
(I1Ib) hodc (IIIc):

R3
(R0 RE
ooy
R'-N (0] /\,
(R%)0.2 on
o
R3
(R%)o.2 :
R'-N O ,\—
(Rs)o-2 OH
O  (Illa)

-10-
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R3
(R2 Jo-2 o
R \__>‘ O/G
OH
(R5)o1
O  (Ib)
R3
(R?)o.2
/_ R4a
\l_->' OO/
(Rs)cL1 OH
O (I

hodc chat df‘)ng phén lap thé, chit h bién, mudi dugc dung, dang da hinh, hoic solvat
cua no, trong do:

R', & mdi 1an xuét hién, doc 14p 1a phenyl dugc thé bsi 0-3 R® hodc pyridinyl
dugc thé boi 0-2 RS;

R2, & mdi 1an xuét hién, doc 1dp dugc chon tir: halogen, C;4 alkyl, va Ci4
alkoxy;

R®, & mbi 1an xudt hién, doc 1ap duoc chon tir: Cpy alkyl dugc thé béi C,.,
alkoxy, va C;4 alkoxy dugc thé boi Cp4 alkoxy;

R4a, & mdi 14n xuit hién, doc 14p dugc chon tir: H, halogen, Cy4 alkyl, C;4
alkoxy, va xyclopropyl;

R5, & mdi 1an xuit hién, doc 14p duoc chon tir: halogen, Cy.4 haloalkyl, va C;.4
alkoxy; va
' RS, & mdi 1an xuit hién, dgc 1ap dugc chon tir: halogen, Cy4 alkyl, Cy_4 alkoxy,
Cs.6 xycloalkyl duoc thé boi 0-2 Ci.4 alkyl, va Cs4 xycloalkenyl dugc thé boi 0-2 C 14
alkyl.

Theo khia canh thtr tdm, séng ché dé& xuét hop chét c6 cong thire (I) (II), (I1D),
(I1a), (I1Ib) hodc (IIlc), hodc chat déng phén 1ap thé, chat hd bién, mudi dugc dung,
dang da hinh, hodc solvat cta nd, thudc pham vi ctia khia canh bat ky trong sb céac
khia canh néu trén, trong do:

R!, & mbi 14n xuét hién, doc lap 1a phenyl duoc thé boi 0-3 RS hodc pyridinyl
dugc thé béi 0-2 RS;

-11-
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Rz, & mdi 1an xuit hi€n, ddc 14p duoc chon tir: halogen va C,., alkyl;

R?, & mbi 1An xuit hién, doc 14p dugc chon tir: Cyy alkyl dugc thé boi Cis
alkoxy, va C,4 alkoxy dugc thé bdi Cy_4 alkoxy;

R4a, & mbi 14n xuét hién, doc 1ap duge chon tir: H va metyl;

R, & mSi lan xuét hién, doc 14p dugce chon tir: halogen, C;.4 haloalkyl, va Cy
alkoxy; va

R6, & mdi 1an xuét hi¢n, doc 1ap duoc chon tir: halogen, Cy4 alkyl, va Cy4

alkoxy.

Theo khia canh thir chin, sing ché dé xuit hop chét dugc chon tir cac hop chét
duroc minh hoa béng vi du hodc chét déng phan 1ap thé, chit hd bién, mudi duoc
dung, dang da hinh, hodc solvat ctia né.

7 Theo mdt khia canh khéc, séng ché dé xuét hop chét dugc chon tir danh muc
nhom bét ky cta cac hop chét hoac mot hop chét tir cac vi du dugc minh hoa thudc
‘pham vi ctia khia canh bét ky trong s6 cac khia canh néu trén.

Theo mdt phuong an khac, cac hop chét theo sang ché ¢6 tri sb EC5o hGPR40

<5 uM.
Theo mot phuong an khéc, cac hop chét theo sang ché ¢6 tri s6 ECsy hGPR40
<1uM.

Theo mét phuong an khéc, cac hop chét theo sang ché ¢6 tri s6 ECs, hGPR40
<0,5 uM.

Theo mét phuong an khéc, céc hop chét theo sang ché ¢6 tri sb EC5o hGPR40
<0,2 uM.

Theo mét phuong 4n khéc, céc hop chét theo sang ché c6 tri s§ ECso hGPR40
<0,1 uM.

II. Céc phuong 4n khic clia sang ché

Theo m¢t phuong 4n khéc, sang ché d& xuét ché phim chira it nhit mot trong
sd cac hop chét theo sang ché hodc chét d6ng phan 1ap thé, chét hd bién, mudi duoc
dung, dang da hinh, ho#c solvat cta no. '

Theo m{t phuong 4n khic, sang ché dé xuit dugc pham chtra chét mang dugc
dung va it nhit mét trong sb cac hop chit theo sang ché hoic chat ddng phan lap thé,

chat hd bién, mudi dugc dung, dang da hinh, ho#c solvat cdia no.
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Theo mét phuong 4n khéc, sang ché dé xudt duge phim chira chét mang dugc
dung va it nhit mét trong sb cac hop chit theo sang ché hodic cht ddng phén 14p thé,
chit hd bién, mubi duoc dung, dang da hinh, hodc solvat cia nd, véi lugng cé hidu
qua diéu trj bénh.

Theo mot phuong 4n khéc, sang ché dé xuét quy trinh diéu ché hop chét theo
sang ché hoic chét d@)ng phén 14p thé, chit hd bién, muéi_ dugc dung, dang da hinh,
hodc solvat cia no.

Theo mdt phuong 4n khéc, séng ché dé xuét hop chét trung gian dé didu ché
hop chit theo sang ché hodc chit dong phén 14p thé, chit hd bién, muébi dugc dung,
dang da hinh, ho3c solvat cta né.

Theo mdt phuong 4n khéc, sdng ché dé xuit dugce phdm con chira (c4c) chét tri
lieu bd sung. Vi dy vé (cac) chét tri lidu bd sung theo séng ché bao gdm, nhung
- khong chi gi6i han &, cht chdng dai thao duong, chét chdng tang glucoza huyét, chit

chéng tdng insulin huyét, chét trj bénh vdng mac, chit chéng bénh than kinh, chét
chéng bénh than, chit chéng xo vita d6ng mach, chit chéng thiu méu cuc bd, chét
chéng ting huyét ap, chat chéng béo phi, chit chéng rbi loan lipit mau, chét chéng
‘téng lipit mau, chit chéng tang triglyxerit méu, chit chéng ting cholesterol méu, chat
~ chéng tai phat hep, chét trj bénh tuy, chit ha lipit, chét gdy chén 4n, va chit lam giam
cam giac thém an.

Theo mét phuong 4n dugc uu tién, sang ché d& xudt duge phdm, trong d6 céc chit tri
liéu bd sung 13, vi du, chit tc ché DPP4 (vi du, chét dugc chon tir saxagliptin,
sitagliptin, vildagliptin, linagliptin, va alogliptin).

Theo mot phuong an dugc vu tién, sing ché d& xuét duoc phém, trong do céac
chét tri liu bd sung 13, vi du, chit tc ché SGLT2 (vi du, chét duogc chon tir
dapagliflozin, canagliflozin, empagliflozin va remagliflozin).

Theo mot phuong an khic, sang ché mé ta phuong phép diéu tri nhidu bénh
hoic rbi loan lién quan dén GPR40, bao gém viéc cho bénh nhan cén diéu tri dung it

nhat mot trong sb cac hop chét theo sang ché voi lugng c6 hidu qua didu tri bénh,
| rriéng ré, hodc, tuy v, Kkét hop véi mot hop chét khac theo sang ché va/hodc it nhét mot
loai chat tri liéu khéc.

Vi du vé cdc bénh hoic réi loan lién quan dén hoat tinh ctia GPR40 ma c6 thé
duoc ngan chin, duge didu bién, hodc duoc diéu tri theo sang ché bao gém, nhung
khong chi gi6i han &, bénh dai thio dudng, ching ting glucoza huyét, rbi loan dung

nap glucoza, bénh ddi thdo duong thai ky, chimg khang insulin, chimg ting insulin
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huyét, bénh vong mac, bénh thén kinh, bénh thén, bénh than do dai thao dudng, tdn
thuong than cép, hoi ching tim thén, hoi chirng mach vanh cép, chimng cham lién vét
thuong, bénh xo vita dong mach va céc di chung ciia n6, chirc ning tim bét thuong,
bénh suy tim sung huyét, chung thiéu méu cuc bd co tim, bénh ddt quy, hoi chimg
chuyén héa, bénh tang huyét ap, bénh béo phi, bénh gan nhiém md, loan lipit m4u, rdi
loan lipit méu, ching ting lipit méu, chung ting triglyxerit mau, chimg ting
cholesterol mdu, lipoprotein ty trong cao (high-density lipoprotein - HDL) thap,
lipoprotein ty trong thép (low-density lipoprotein - LDL) cao, ching thiéu mau cuc
bd khéng & tim, bénh viém tuy, r6i loan lipit, va cac bénh gan nhu NASH (Non-
Alcoholic SteatoHepatitis - bénh viém gan nhiém m& khéﬁg do rugu), NAFLD (Non-
Alcoholic Fatty Liver Disease - bénh gan nhiém m& khong do rugu), bénh xo gan,
bénh viém rudt két hop bénh viém loét dai trang va bénh Crohn, bénh Celiac, bénh
viém xuong khép, bénh viém thén, bénh vay nén, bénh viém da di Ging co dia, va
chung viém da.

Theo mdt phuong 4n khéc, sang ché mo ta phuong phap diéu tri bénh dai thdo
dudng, chitng ting glucoza huyét, bénh d4i thao duong thai ky, bénh béo phi, rdi loan
lipit méau, bénh ting huyét ap va chimg suy gidm nhén thirc, bao gdm viéc cho bénh
nhan can diéu tri diung it nht mdt trong sd cac hop chét theo sang ché véi lugng cé
hiéu qua diéu tri bénh, riéng r&, hodc, tly ¥, két hop véi mot hop chit khéc theo séng
ché va/hoic it nhét mot loai chét tri liéu khac.

Theo mdt phuong an khac, sang ché mo ta phuong phap diéu tri bénh dai thdo
dudng, bao gdm viéc cho bénh nhan cin didu tri dung it nhat mot trong sb cac hop
chét theo sang ché véi lugng c6 hiéu qua diéu tri bénh, riéng &, hoic, ty y, Kkét hop
v6i mot hop chéit khac theo sang ché va/hoic it nhat mcf)t. loai chét tri liéu khac.

Theo mot phuong 4n khéc, sang ché mé ta phuong phép diéu tri chimng tdng
glucoza huyét, bao gdm viéc cho bénh nhan cin didu trj ding it nht mot trong sb cac
hop chét theo sang ché véi lugng 6 hidu qua didu tri bénh, riéng ré&, hoic, tiry y, két
hop véi mot hop chét khéc theo sang ché va/hoic it nhat mot loai chét tri liéu khéc.

Theo mét phuong 4n khéc, sang ché mé ta phuong phap diéu tri bénh béo phi,
bao gdm viéc cho bénh nhan cin didu tri diing it nhat mot trong s6 cac hop chit theo
sang ché véi luong c6 hidu quéa diéu tri bénh, riéng &, hogc, ty ¥, két hop voi mot

hop chét khac theo sang ché va/hoic it nhat mot loai cht tri liéu khac.
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Theo mdt phuong 4n khéc, sang ché mé ta phuong phéap diéu trj ri loan lipit
méu, bao gdm viée cho bénh nhan can didu tri dung it nhit mét trong s cac hop chét
theo sang ché vai lugng c6 hiéu qua diéu tri bénh, riéng r€, hoic, tuy vy, Kkét hop véi
mot hop chét khac theo sang ché va/hodc it nhét mot loai chét tri liéu khac.

Theo mot phuong 4n khéc, sang ché mé ta phuong phap diéu tri bénh ting
huyét 4p, bao gdm viéc cho bénh nhén cin didu tri ding it nhat mot trong sb cac hop
chét theo sang ché véi lugng c6 hidu qua diéu trj bénh, riéng r8, hodc, tiy ¥, két hop
voi mot hgp chét khéc theo sang ché va/hodc it nht mot loai chét tri li€u khac.

Theo mét phuong 4n khic, sang ché mé ta phuong phép didu tri chimg suy
gidm nhén thire, bao gdm viéc cho bénh nhan can didu tri ding it nhit mot trong s6
céc hop chit theo sang ché véi luong c6 hiéu qua diéu tri bénh, riéng r&, hoic, tuy vy,
két hop v6i mot hop chét khéc theo sang ché va/hodc it nhat mot loai chét tri liéu
khéc.

Theo mét phuong 4n khéc, sang ché dé xuit hop chét theo sang ché dé st dung
trong tri li€u.

Theo mdt phuong 4n khac, sang ché dé xuét hop chét theo sang ché dé st dung
trong tri liéu dé diéu tri nhiéu bénh hozc rdi loan lién quan dén GPR40.

Theo mot phuong 4n khac, sang ché con mo ta viée sir dung hop chét theo
sang ché dé bao ché thubc dé didu trj nhidu bénh hoic rdi loan lién quan dén GPR40.

Theo mt phuong an khac, sang ché mo ta phuong phép diéu tri nhidu bénh hodc réi
loan lién quan dén GPR40, bao gém viéc cho bénh nhén can diéu tri dung chét tri liéu thit
nhit va thit hai véi luong c6 hidu qua didu trj bénh, trong d6 chét tri lidu thir nhét 13 hop chét
theo sang ché. Tét hon 13, chat trj liéu thir hai 13, vi du, chit tc ché DPP4 (vi dy, chit duge
chon tir saxagliptin, sitagliptin, vildagliptin, linagliptin va alogliptin).

Theo mdt phuong 4n khac, sang ché dé xudt ché phim két hop gdm hop chit
theo sang ché va (c4c) chit tri liéu bd sung dé ding ddng thoi, riéng r& hodc 1an luot
trong tri li€u.

Theo mdt phuong 4n khic, sing ché d& xudt ché phim két hop gdm hop chit
theo sang ché va (cac) cht tri lidu bd sung dé ding ddng thoi, riéng r& hodc 1an luot
trong diéu tri nhiéu bénh hoic rdi loan lién quan dén GPR40.

Néu mudn, hop chét theo sang ché c6 thé dugc sir dung két hop v6i mot hoic
nhiéu loai chét chéng dai thio dudng khac va/hodc mot hodc nhidu loai cic chit tri
liéu khac ma c6 thé duge ding qua dudng miéng & clng dang lidu, trong dang lidu

ding qua dudng miéng riéng ré hodc bing cach tiém. Loai chét chéng dai thio duong
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khdc ma 6 thé tily y duge ding két hop v6i chit didu bién thy thé GPR40 theo sang
ché ¢ thé 1a mot, hai, ba hoic nhidu chit chéng dai thao dudng hodc chét chéng ting
glucoza huyét ma c6 thé dugc dung qua dudng miéng & cing dang liéu, trong dang
lidu ding qua dudng miéng riéng ré&, hodc bing cach tiém d tao ra loi ich dugc 1y bd
sung.

Chat chéng dai thao dudng duge dung két hop véi chét didu bién thu thé
GPR40 theo sang ché bao gdm, nhung khéng chi gi6i han &, chét kich thich tiét
insulin hodc chét nhay cam véi insulin, chit diéu bién thu thé GPR40 khéc, hodc chat
chéng dai thao dudng khac. C4c chét nay bao gbm, nhung khong chi giéi han &, chét
tc ché DPP4 (vi du, sitagliptin, saxagliptin, alogliptin, linagliptin va vildagliptin),
biguanide (vi duy, metformin va phenformin), sulfonyl ure (vi du, glyburide,
glimepiride va glipizide), chét rc ché glucosidaza (vi dy, acarbose, miglitol), cht chi
van PPARy nhu thiazolidindion (vi du, rosiglitazone va pioglitazone), chit chii van
PPAR o/y kép (vi du, muraglitazar, tesaglitazar va aleglitazar), chit hoat héa
glucokinaza, chat didu bién thu th GPR119 (vi du, MBX-2952, PSN821, va
APDS597), chit diéu bién thu thé GPR120 (vi dy, nhu dugc mé ta trong Shimpukade,
B. et al., J. Med. Chem., 55(9):4511-4515 (2012)), chét trc ché SGLT2 (vi du,
dapagliflozin, canagliflozin, empagliflozin va remagliflozin), chit trc ché MGAT (vi
dy, nhu dugc md ta trong Barlind, J.G. et al., Bioorg. Med. Chem. Lett., 23(9):2721-
2726 (2013)), chét twong tur amylin nhu pramlintide, va/hoic insulin.

Chét diéu bién thu thé GPR40 theo sang ché ciing c6 thé ty y duge ding két
hop véi cac chat dé diéu tri bién chimg ciia bénh dai thdo dudng. Cac chit nay bao

'gdm chét e ché PKC va/hodc chit irc ché AGE.

Chét diéu bién thu thé GPR40 theo sang ché ciing c6 thé tuy y duge ding két
hop v6i mot hodc nhiéu chit 1am gidm hép thu thirc an va/hodc lam gidm can nhu
diethylpropion, phendimetrazine, phentermine, orlistat, sibutramine, lorcaserin,
pramlintide, topiramate, chat ddi khang thu thé MCHRI1, oxyntomodulin, naltrexone,
Amylin peptit, chit didu bién thu thd NPY Y5, chét didu bién thu thé NPY Y2, chét
diéu bién thu thé NPY Y4, cetilistat, chét diéu bién thu thé SHT2c, va cac chat tuong
tw. Chit diéu bién thu thé GPR40 theo sang ché ciing c6 thé dugc ding két hop véi
chit chil van cta thy thé peptit-1 gidng glucagon (glucagon-like peptide-1 receptor -
GLP-1 R), nhu exenatide, liraglutide, GLP-1(1-36) amit, GLP-1(7-36) amit, GLP-
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1(7-37), ma c6 thé dugc dung bz?mg cach tiém, trong miii, hodc dung cu ding qua da
hodc ma.
- Céac phuong 4n bd sung @ xuét cac hop chét ¢6 cac chu trac:
CHs CHj

/ocm é/ \Q JOCHS
@é % 7

OCH; )%o CH, OCH, CHs

Ho O

CH
OCH,CH 3
o OH 2CHs g” “OH
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CH
OCH, o e OCH,CH;

N~
OCH,

\\

nlo

HO

f?rg UQ M xQ oo

HO

e

Q \/\/OCH3

CHCHy /L OCH,CH; , CHs
HO

OCHj;

> >

CHj

F U"@N N ////OCHa
SASING 05N 3@*\7 o

\‘

OCH20H3 ko OCH2CH3 ko

HO HO
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CH, CH,
o8 Cf T,
N N ,Q__mo nQ
N 7 B F

CH OCH3 \'—\/OCHB‘
OCH3 OCHs o

2 b
CHs

ijér O Q "OVOwOCH3 ijé( QQ"MOWOCHZCH;,

OCHj OCH; OHCHS

s s

CH;
O
Joge Jone!
= I/N N N wQ =z N N
N - N ‘

Q.m\o\"\/
OCH
HG CHs 3

\ %n
OCH,4 3 OCH
o>\OH ’ 3 0% “OH ,
CHs CN CHs,
O
JoReWENETen WA
N

I \ N .n\\o I \ N N / N -u\\o
N~ & N~

OCHs; o CHa OCH; ko CHs

HO HO

hoic chét df)ng phén 1ap thé, chét hd bién, mudi duoc dung, dang da hinh, hoic solvat
cua chung.

Mot phuong 4n khéc ciia séng ché @& xuét hop chét c6 cong thirc ciu triic:
CH,

ér @ ////OCHa
&

CH,
Ho O
hoic chét dE‘)ng phén lép thé, chat hd bién, mubi duogc dung, dang da hinh, ho#c solvat

cua chung.

OCH,

Mot phuong 4n khéc clia sing ché dé xuit hop chét c6 cong thire cu tric:
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CH,
cl ~0 /‘J[/OCHa
N~ <
OCH; CHy

hoic chat dé)ng phén 1ap thé, chit hd bién, mudi dugc dung, dang da hinh, hoic solvat

cta chiing.

Mot phuong 4n khéc clia sang ché @& xuét hop chét c6 cong thirc cu tric:

CH,

Jonvian
N ~

B T::zmo

N~

N

CH,

OCH; oH

0]
hoic chét dﬁ‘)ng phén ldp thé, chit hd bién, mudi dugc dung, dang da hinh, hodc solvat

cua ching.

Mot phuong 4n khéc clia sdng ché d€ xuat hop chat c6 cdng thirc cau tric:

F 0 OCHs
N ﬁ/,
r\QIQ..\HO
CH
H,CH 3

- hoic chét dé)ng phan l4p thé, chit hd bién, mudi dugc dung, dang da hinh, hodc solvat

cua ching.

Mot phuong én khac clia sang ché dé xuét hop chit co cong thirc cAu tric:

YORONN A
N
I \ N .nl\o
N~

N

CH,

OCHg3 o ~OH

hoic chét déng phén lap thé, chét hd bién, mubi duoc dung, dang da hinh, ho#c solvat

cua ching.
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Mot phuong 4n khac cuia sang ché dé xuat hgp chat ¢6 cong thirc cAu tric:

N ™
I N N .nllO
N~

yL:? ‘\—w\~OCH3

OCH; CHs

Ho” O
hoic chét dong phan 14p thé, chét hd bién, mubi dugc dung, dang da hinh, hoic solvat
cua chung.

Mot phuong 4n khac ciia sang ché d& xuét hop chét ¢6 cong thirc cu triic:
CH, F

T (ljo@
| AN N Q wQ
N~ \”\»/OCH3

OCHs o re

hodc chét dﬁ‘)ng phén lap thé, chit hd bién, mubi dugc dung, dang da hinh, hoic solvat
cua ching.

Mot phuong 4n khéc ctia sang ché dé xuat hop chat c6 cong thire cdu tric:

CHs
. 0 OCH;
N

ol O

OCH,CHs )L:o CHs

hodc chét dé)ng phén 1ap thé, chit hd bién, mubi duogc dung, dang da hinh, hoic solvat
cua ching.

Mot phuong 4n khéc ctia sang ché dé xuét hop chét c6 cong thirc cu tric:

@ =4 C\
OCH,CH,4 ;Lto

HO
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hodc chét déng phén lap thé, chit hd bién, mudi dugc dung, dang da hinh, hodc solvat

cua ching.

Mot phuong 4n khéc ctia sang ché dé xuét hop chit ¢6 cong thue ciu tric:

CHs,
O RGN Ak

N

OCH,CHs o
HO

hoic chét déng phén 1ap thé, chit hd bién, mudi dugc dung, dang da hinh, hoic solvat

cua ching.

Mot phwong én khéc ciia sang ché @& xuét hop chét co cong thirc ciu tric:

A\

OCH,CHj ko

HO
hoic chét déng phén lap thé, chit hd bién, mubi dugc dung, dang da hinh, hoic solvat

cua ching.

Mot phuong 4n khic cta séng ché dé xuét hop chit c6 cong thire cu tric:

CHs
Q.

N

OCH,CHs CHs

Ho O
hodc chét dﬁ“)ng phén lap thé, chat hd bién, mudi dugc dung, dang da hinh, ho#c solvat

cua chung.

Mot phuong 4n khéic ctia sang ché dé xuét hop chit c6 cong thirc cu tric:
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CHs F
OCH,
i ﬁoﬁ -
N N~
S - T::?mo
N~
OCH, Xo CH,
HO

hoic chét déng phén lap thé, chit hd bién, mubi dugce dung, dang da hinh, hodc solvat

cta chuing.

Mot phurong 4n khac cia sang ché d€ xuat hop chét ¢6 cong thirc ciu tric:

CH;  CF,
O
_ i N N~ Q"“‘O

glij/ N \—’\¥—OCH3

CHj3

OCH, oH

0]
hodc chét déng phén lap thé, chit hd bién, mubi dugc dung, dang da hinh, hoidc solvat

cua ching.

Mot phuong dn khéc clia sang ché d€ xuat hgp chat c6 cong thirc cau triic:

N

CF,
Jops!
N N~
= N -
2
N ¢ T \OCH;
' CH

OCHj 3

OOH

hoic chét déng phan 18p thé, chit hd bién, mudi dugc dung, dang da hinh, hoic solvat

cua ching.

Sang ché c6 thé duoc thé hién & céc dang cu thé khic ma khéng vuot qua
pham vi hoic cac ddu hiéu co ban cia n6. Sang ché bao gdm tit ca cac td hop cua cac
khia canh dugc uu tién theo sang ché dugc néu trong ban mo ta nay. Can phai hiéu
ring phuong 4n bat ky va tt ca cac phwong 4n cia sang ché c6 thé dugc thuc hién
cung voi phuong 4n hodc cac phuong 4n khac bit ky & mé ta cac phuong 4n b
sung. Ciing cin phai hiéu ring méi phan tir riéng cta cac phuong an 1a phuong 4n

ddc 1ap cua chinh né. Hon nira, ph?m tir bat ky ctia mdt phuong an duge du dinh két
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hop v6i phén tir bat ky va tit ca cac phin tir khac tir phuong 4n bat ky d& mo ta

phuong 4an bd sung.

III. Hoéahoc

Xuyén sudt ban mé ta nay, cac vi du va cac diém yéu ciu bao hd kém theo,
cong thirc hoa hoc hoic tén nhét dinh s& bao ham tAt ca cac chit déng phén 1ap thé va
chat ddng phan quang hoc va céc raxemat ctia chiing khi cac chét ddng phan nay tdn
tai. Thuat ngit "(c4c) chit déng phan 1ap thé" duge ding dé chi (cac) hop chét ma c6
- thanh phin héa hoc gidng, nhung khac nhau v& sy sip xép cta cac nguyén tir hodc
cdc nhom trong khong gian. Trir khi c6 chi dAn khéc, tit ca cac dang khong d6i xung
(ddng phan dbi anh va dong phan khong ddi quang) va cac dang raxemic 1 ndm trong
pham vi ctia sang ché. Thuét ngit "khong ddi ximg" dirgc ding dé chi cac phén tr ma
c6 dic tinh khong chdng khit duge voi ddi tac anh guong, con thuat ngir "ddi ximg"
dugc diing dé chi cic phan tir ma chdng khit duge véi dbi tac anh guong cua ching.
Céc thuét ngft "hdn hop raxemic" va "raxemat" dugc ding dé chi hdn hop déng mol
clia hai loai chat ddng phén dbi anh, khéng c6 hoat tinh quang hoc.

Nhiéu chit ddng phan dj hinh cta lién két doi C=C, lién két d6i C=N, hé vong,
va céc nhém tuong tu ciing c6 thé c6 mit trong cic hop chit nay, va tit ca cac chét
ddng phéan én dinh ndy ciing dugc bao gdm trong sang ché. Cac chit dong phan di
hinh cis- va trans- (hodc E- va Z-) clia c4c hop chét theo sang ché duge mo ta va co
thé dugc tach dudi dang hdn hop céac chit dong phan hodc dudi dang cac chit déng
phén riéng ré. '

Cac hop chét theo sang ché c6 thé duoc tach & dang hoat quang hoic dang
raxemic. Céc dang hoat quang c6 thé dugc tao ra bang cach phén gidi dang raxemic
hoic bing cach tong hop tir nguyén liéu ban diu hoat quang. T4t ca cac quy trinh
dugc ding @ didu ché cac hop chét theo sang ché va cac hop chét trung gian duogc
tao ra trong d6 dugc coi 14 mot phin ctia sang ché. Khi céc san phim ddng phan dbi
~ 4nh hodc dong phan khong dbi quang dugc didu ché, chung c6 thé dugce téch ra bang
cac phuong phap thong thudng, vi du, bing cach sic ky hodc két tinh phén doan.

Tuy thude vao céc diu kién cta quy trinh ma céc san pham cudi ctia sang ché
thu dugc ¢ dang ty do (trung tinh) hoic dang mudi. Ca dang tu do va dang mudi cua
cac san phidm cudi nay 1a ndm trong pham vi cia séng ché. Nhu vay néu mudn, mot

dang ctia hop chit c6 thé dugc chuyén hoa thanh dang khac. Bazo hodc axit tr do ¢o
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thé duoc chuyén héa thanh mudi; mudi c6 thé duogc chuyén héa thanh hop chét tu do
hoic mudi khac; hdn hop gdm cac hop chét ddng phan theo sang ché c6 thé dugc tach
thanh céc chat ddng phén riéng r&. Cac hop chét theo sdng ché, dang tr do va mubi
ctia ching, c¢6 thé t6n tai & nhiéu dang hd bién, trong do cac nguyén tr hydro dugc
chuyén vi dén cac phin khéc coa phan tir va do d6, cac lién két hoa hoc gifta cac
nguyén tir cta phan tir dugc sip xép lai. Can phai hidu ring tit ca cac dang hd bién,
mién 13 chiing c6 thé tdn tai, dugc bao gbm trong pham vi ciia sang ché.
Trir khi ¢6 chi din khéc, nguyén tir khac loai bat ky c6 hoa tri chua duge déap

~ tmg duoc gia dinh 1a c6 nguyén tir hydro da dé dap vmg hoa tri.
Khi duge st dung trong ban mo ta nay, thuat ngit "alkyl" hodc "alkylen" duoc
- dy dinh bao gém cd cadc nhém hydrocacbon béo no mach théng va mach nhanh ¢6 s
nguyén ti cacbon di dinh. Vi du, "C; dén Cg alkyl" hodc "Cy_g alkyl" biéu thi alkyl co
| dn 6 nguyén tir cacbon. Nhém alkyl c6 thé khong duogc thé hodc duoc thé véi it
nhat mot hydro dugc thay thé bing mo6t nhém hoéa hoc khéc. Cac nhém alkyl vi du
bao gbém, nhung khoéng chi giéi han &, metyl (Me), etyl (Et), propyl (vi du, n-propyl
va isopropyl), butyl (vi du, n-butyl, isobutyl, #butyl), va pentyl (vi du, n-pentyl,
isopentyl, neopentyl). Khi "C, alkyl" hodc "C, alkylen" dugc sir dung, né dugc du
“dinh dé biéu thi lién két truc tiép.

"Alkenyl" hodc "alkenylen" dugc dy dinh bao gdm cic mach hydrocacbon c6
cdu hinh thing hodc nhénh c6 sé nguyén tir cacbon di dinh va mot hoic nhiéu, tbt
hon 12 mét dén hai, lién két doi cacbon-cacbon ma ¢6 thé x4y ra & vi tri dn dinh bt
ky doc theo mach. Vi du, "C, dén Cs alkenyl" hodc "C,4 alkenyl" (hodc alkenylen),
duoc du dinh bao gém cac nhém C,, C;, Cy4, Cs, va Cg alkenyl. Vi du vé alkenyl bao
gbm, nhung khong chi giéi han &, etenyl, 1-propenyl, 2-propenyl, 2-butenyl, 3-
butenyl, 2-pentenyl, 3, pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl, 2-metyl-2-propenyl, va 4-metyl-3-pentenyl.

Thuat ngir "alkoxy" hodc "alkyloxy" dugc ding dé chi nhém -O-alkyl. Vi duy,
"C,; dén C¢ alkoxy" hodc "Cy¢ alkoxy" (hodc alkyldxy), dugc du dinh bao gém cac
nhém C;, C,, Cs, Cy, Cs, va Cq4 alkoxy. Cac nhom alkoxy vi du bao gém, nhung
khong chi gidi han ¢, metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy); va
butoxy (vi du, n-butoxy, isobutoxy va r-butoxy). Twong tu, "alkylthio" hodc
- "thioalkoxy" biéu thi nhém alkyl nhu dugc x4c dinh trén day véi sb nguyén tir cacbon

da néu dugc gin thong qua ciu ndi luu huynhb; vi du, metyl-S- va etyl-S-.
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"Halo" hodc "halogen" bao gf"nn flo, clo, bromo, va iodo. "Haloalkyl" dugc du
dinh bao gdm cac nhém hydrocacbon béo no ca mach thing va nhanh c6 sb nguyén
tr cacbon da dinh, dugc thé bsi 1 hodc nhiéu halogen. Vi du vé haloalkyl bao g(*)m;-
nhung khong chi gi6i han ¢, flometyl, diflometyl, triflometyl, triclometyl,
pentafloetyl, pentacloetyl, 2,2,2-trifloetyl, heptaflopropyl, va heptaclopropyl. Vi du
vé haloalkyl con bao gdm "floalkyl" ma duoc dy dinh bao gdm céc nhém
hydrocacbon béo no ca mach thing va nhanh c¢6 s§ nguyén tir cacbon da dinh, dugc
thé béi 1 hoic nhiu nguyén tir flo.

"Haloalkoxy" hodc "haloalkyloxy" biéu thi nh6m haloalkyl nhu dugc x4c dinh
trén day véi sd nguyén tir cacbon da néu dugc gin thong qua cu ndi oxy. Vi dy, "C;.
¢ haloalkoxy", dugc du dinh bao gém cac nhom C;, C,, C;, C4, Cs, va Cq haloalkoxy.
Vi du vé haloalkoxy bao gém, nhung khoéng chi giéi han ¢, triflometoxy, 2,2,2-
trifloetoxy, va pentaflotoxy. Tuong tu, "haloalkylthio" hodc "thiohaloalkoxy" biéu thi A
nhom haloalkyl nhu dugc xac dinh trén ddy véi s nguyén tir cacbon da néu duoc gin
thong qua cau ndi lru huynh; vi du, triflometyl-S-, va pentafloetyl-S-.

Thuét ngfr "xycloalkyl" chi nhém alkyl dugc déng vong, bao gdm hé vong cé
mdt, hai hodc nhiéu vong. Vi dy, "C; dén Cq xycloalkyl" hodc "Cs_ xycloalkyl" dugc
du dinh bao gdm cic nhém Cs, Cy, Cs, va Cy xycloalkyl. Cac nhom xycloalkyl vi du
bao gdém, nhung khéng chi giéi han &, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, va norbornyl. Céc nhom xycloalkyl mach nhanh nhu 1-metylxyclopropyl
va 2-metylxyclopropyl dugc bao gém trong dinh nghia cta "xycloalkyl". Thuit ngit
"xycloalkenyl" dugc ding d& chi cic nhém alkenyl dugc dong vong. Cyg
xycloalkenyl duoc du dinh bao gém cdc nhoém C,4, Cs, va Cq xycloalkenyl. C4c nhom
xycloalkenyl vi du bao gdm, nhung khong chi giéi han &, xyclobutenyl,
xyclopentenyl, va xyclohexenyl.

Khi dugc sir dung trong ban mé ta nay, "vong cacbon", "carboxyclyl" hoic
"gbc vong cacbon" duge du dinh c6 nghia 1a vong c6 mot vong hodc hai vong cé 3, 4,
5, 6, 7, hodc 8 canh hoéc vong c¢d hai vong hodc ba vong ¢6 7, 8, 9, 10, 11, 12, hoic
13 canh 6n dinh bét ky, vong bét ky trong chiing c¢6 thé no, khéng no mot phan,
khong no hogc thom. Vi du vé céc vong cacbon nay bao gdm, nhung khong chi gidi
han &, xyclopropyl, xyclobutyl, xyclobutenyl, xyclopentyl, xyclopentenyl,
xyclohexyl, xycloheptenyl, xycloheptyl, xycloheptenyl, adamantyl, xyclooctyl,

xyclooctenyl, xyclooctadienyl, [3.3.0]bixyclooctan, [4.3.0]bixyclononan,
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[4.4.0]bixyclodecan (decalin), [2.2.2]bixyclooctan, fluorenyl, phenyl, naphtyl,
indanyl, adamantyl, anthracenyl, va tetrahydronaphtyl (tetralin). Nhu d3 néu trén, cac
vong ¢6 cau ciing duge bao gém trong dinh nghia cua vong cacbon (Vi du,
[2.2.2]bixyclooctan). Céc vong cacbon duge wu tién, trir khi duge chi dinh khéc, 1a
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, phenyl, indanyl, va
tetrahydronaphtyl. Khi thudt ngir "vong cacbon" dugc sir dung, né dugc du dinh bao
gbm "aryl". Vong c6 cdu xay ra khi mot hodc nhidu, tt hon 1a mdt dén ba, nguyén tir
cacbon ndi hai nguyén t&r cacbon khong lién ké. Céc ciu duoc wu tién 12 mot hodc hai
- nguyén tir cacbon. Luu ¥ rang ciu ludn ludn chuyén vong c6 mot vong thanh vong c6
ba vong. Khi mét vong duge tao ciu, thi cac phén tir thé duoc néu dbi véi vong nay
cling ¢6 thé c6 mit trén cu.

Khi dugc st dung trong ban mo ta nay, thuét ngit "vong cacbon c6 hai vong"
hoidc "nhém'vc‘)ng cacbon hai vong" dugc du dinh c¢6 nghia 1a hé vong cacbon c¢6 9
hoc 10 canh 6n dinh ma chira hai vong ngung tu va duge ciu thanh tir cac nguyén tir
cacbon. Trong sb hai vong ngung tu, mdt vong 1a vong benzo dugc ngung tu véi
vong thir hai; va Vc‘)ng_ thir hai 1a vong cacbon ¢6 5 hodc 6 canh ma no, khong no mot
phén, hoic khong no. Nhom vong cacbon hai vong c6 thé dugc gin véi nhom bén cia
n6 & nguyén tir cacbon bit k¥ tao ra cdu tric én dinh. Nhém vong cacbon hai vong
duoc md ta trong ban mo ta nay c6 thé dugc thé trén nguyén tir cacbon bat ky néu
hop chit thu dugc 1a 6n dinh. Vi du v& nhém vong cacbon hai vong 18, nhung khong
chi gii han &, naphtyl, 1,2-dihydronaphtyl, 1,2,3,4-tetrahydronaphtyl, va indanyl.

Nhom "aryl" dugc dung @ chi hydrocacbon thom c6 mot vong hodc hai vong,
bao gdm, vi duy, phenyl, va naphtyl. Cac gbc aryl 1a da biét va dugc mo ta trong, vi
dy, Lewis, R.J., ed., Hawley's Condensed Chemical Dictionary, 13th Edition, John
Wiley & Sons, Inc., New York (1997). "Cq.19 aryl" dugc ding dé chi phenyl va
naphtyl.

Thuft ngir "benzyl", dugc sir dung trong ban md ta nay, dé chi nhom metyl ma
trén d6 mot trong sd cic nguyén tir hydro dugc thay thé biang nhém phenyl.

Khi duge sir dung trong ban m6 ta nay, thuat ngir "di vong", "heteroxyclyl",
hodc "nhém di vong" dugc dy dinh c6 nghia 1a di vong én dinh gém mot vong hodc
hai vong ¢6 3, 4, 5, 6, hodc 7 canh hodc da vong ¢6 7, 8, 9, 10, 11, 12, 13, hoac 14
canh ma no, khdng no mot phén, hodc hoan toan khong no, va chira nguyén tir cacbon

va 1, 2, 3 hodc 4 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gdbm N, O va S;
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va bao gdm nhém da vong bat ky trong d6 vong bat ky trong s cac vong di vong néu
trén dugc dung hop véi vong benzen. Nguyén it khéc loai nito va luu huynh c6 thé
tuy y dugc oxy héa (#itc la N—O va S(O),, trong d6 p bang 0, 1 hodc 2). Nguyén tir
Mw®MHwMEM@@MyMWMG@hNM@MMmg%RBHm&
mot ph?m tir thé khac, néu duoc xé4c dinh). Vong di vong c¢é thé duoc gén véi nhom
bén clia né & nguyén tir khac loai hodc nguyén tir cacbon bét ky tao ra ciu tric dn
dinh. Céc vong di vong dugc mé ta trong ban md ta néy c6 thé dugc thé trén nguyén
tir cacbon hodc trén nguyén tir nito néu hop chit thu duogc 1a 4n dinh. Nguyén tr nito
trén di vong ndy c6 thé tuy y dugc tao thanh bazo bac bén. S& tét hon néu khi téng sb
nguyén tir S va O trén di vong vuot qué 1, thi cic nguyén tir khac loai nay 1a khong
lién ké v6i nhau. S& t5t hon néu tdng sé nguyén tr S va O trén di vong khong vugt
qua 1. Khi thudt ngir "di vong" duoc sir dung, n6 duge dy dinh bao gdm heteroaryl.
Vi du v& cac di vong bao gdm, nhu‘ng khong chi giéi han &, acridinyl,
azetidinyl, azocinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, ~benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, cromanyl, cromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-
1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, ~imidazolinyl, imidazolyl, 1H-indazolyl, imidazolopyridinyl,
imidazopyridazinyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl,
isobenzofuranyl, isocromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isothiazolopyridinyl, isoxazolyl, isoxazolopyridinyl,
metylendioxyphenyl, morpholinyl, naphtyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, oxazolidinyl, oxazolyl, oxazolopyridinyl, oxazolidinylperimidinyl,
oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phtalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-
piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, ~pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolyl, pyridazinyl,
- pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridinyl, = pyrimidinyl,
pyrolidinyl, pyrolinyl, 2-pyrolidonyl, 2H-pyrolyl, pyrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl,  quinoxalinyl, = quinuclidinyl, tetrazolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl,  tetrahydroquinolinyl, = 6H-1,2,5-thiadiazinyl, 1,2,3-
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thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thiazolopyridinyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, va xantehyl. Sang ché ciing bao gbm cac hop chét vong ngung tu va
spiro chira, vi du, cic di vong néu trén.

Vi du vé cac di vong ¢6 5 dén 10 canh bao gdm, nhung khong chi giéi han &,
- pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl,
pyrimidinyl, pyrazinyl, imidazolyl, imidazolidinyl, indolyl, tetrazolyl, isoxazolyl,
morpholinyl, oxazolyl, oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl,
thiadiazolyl, thiazolyl, triazinyl, triazolyl, benzimidazolyl, 1H-indazolyl,
benzofuranyl, benzothiofuranyl, benztetrazolyl, benzotriazolyl, benzisoxazolyl,
benzoxazolyl, oxindolyl, benzoxazolinyl, benzthiazolyl, benzisothiazolyl,
imidazolopyridinyl, imidazopyridazinyl, isatinoyl, isoquinolinyl,
octahydroisoquinolinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
isoxazolopyridinyl, quinazolinyl, quinolinyl, isothiazolopyridinyl, thiazolopyridinyl,
oxazolopyridinyl, imidazolopyridinyl, pyrazolopyridinyl va pyrazolopyrimidiny].

Vi du vé cac di vong c6 5 dén 6 canh bao gf‘)m, nhung khong chi gigi han &,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, piperazinyl, piperidinyl,
pyrimidinyl, imidazolyl, imidazolidinyl, indolyl, tetrazolyl, isoxazolyl, morpholinyl,
oxazolyl, oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, va triazolyl. Sang ché ciing bao gdm céc hop chét vong ngung tu
va spiro chl’xa, vi dy, cac di vong néu trén.

Khi dugc sir dung trong ban mé ta nay, thuit nglt "di vong hai vong" hoic
"nhém di vong hai vong" dugc dy dinh c6 nghia 13 hé vong di vong dn dinh ¢6 9 hoidc
10 canh ma chira hai vong ngung tu va duge cdu thanh tir cac nguyén tir cacbon va 1,
2, 3, hodc 4 nguyén tr khac loai doc 14p duoc chon tir nhém bao g6m N, O va S.
Trong sb hai vong ngung tu, mdt vong l1a vong thom mot vong c6 5 hodc 6 canh chira
vong heteroaryl c6 5 canh, vong heteroaryl c6 6 canh hogc vong benzo, mdi vong nay
dugc ngung tu v6i vong thir hai. Vong thir hai 12 vong mot vong ¢ 5 hodc 6 canh ma
no, khéng no mét phén, hodc chua no, va chira di vong ¢6 5 canh, di vong ¢6 6 canh
hodc vong cacbon (mién 1a vong thir nhat khong phai 12 benzo khi vong thr hai 12

vong cacbon).
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. Nhom di vong hai vong c6 thé dugce gin véi nhém bén cia néd & nguyén tir
khac loai hogc nguyén tir cacbon bét ky ma tao ra cdu tric dn dinh. Nhém di vong hai
vong dugc md ta trong ban mo ta nay c6 thé duoc thé trén nguyén tir cacbon hoac
trén nguyén tir nito néu hop chit thu duge 12 én dinh. 'Sé‘tét hon néu khi téng sb
nguyén tr S va O trén di vong vuot qua 1, thi cic nguyén tir khac loai nay 13 khong
lién k& v6i nhau. S& tét hon néu téng s nguyén tir S va O trén di vong khong vuot
qua 1.

Vi du vé nhém dj vong hai vong la, nhung khong chi giéi han &, quinolinyl,
isoquinolinyl, phtalazinyl, quinazolinyl, indolyl, isoindolyl, indolinyl, 1H-indazolyl,
benzimidazolyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,
5,6,7,8-tetrahydro-quinolinyl, ~ 2,3-dihydro-benzofuranyl,  cromanyl, 1,2,3,4-
tetrahydro-quinoxalinyl, va 1,2,3,4-tetrahydro-quinazolinyl.

Khi dugc sir dung trong ban mé ta nay, thut ngit "nhém di vong thom" hoic
"heteroaryl" dugc dy dinh c6 nghia 1a cdc hydrocacbon thom &n dinh mdt vong va da
vong chira it nhit mot nguyén tir trén vong 1a nguyén tir khac loai nhu luu huynh,
0xy, hodc nito. Cac nh6m heteroaryl bao gdm, nhung khong chi gigi han &, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyroyl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, benzodioxolanyl, va
benzodioxan. Cac nhom heteroaryl duge thé hoic khong duge thé. Nguyén tr nito
duoc thé hodc khong duge thé (fic la N hodic NR trong d6 R 13 H hodc phin tir thé
khac, néu dugc xac dinh). Nguyén tir khac loai nito va Iuu huynh cé thé tuy v duge
oxy héa (fikc la N—O va S(O),, trong d6 p bing 0, 1 hoic 2).

Vi du vé heteroaryl ¢6 5 dén 6 canh bao gbm, nhung khong chi gidi han ¢,
pyridinyl, furanyl, thienyl, pyrolyl, pyrazolyl, pyrazinyl, imidazolyl, imidazolidinyl,
tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, oxazolidinyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, va triazolyl.

Céc vong c6 ciu ciing duge bao gbm trong dinh nghia cta di vong. Vong co
cau xay ra khi mot hozc nhiéu, tét hon 1a mot dén ba, nguyén ti (e la C, O, N, holic
S) ndi hai nguyén tir cacbon hodc nito khong lién ké&. Vi du v& céc vong ¢ cu bao
gbm, nhung khong chi gi6i han &, mot nguyén tir cacbon, hai nguyén tir cacbon, mot

nguyén tr nito, hai nguyén tir nito, va nhém cacbon-nito. Luu y ring cau ludn ludn
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chuyén vong c6 mot vong thanh vong c6 ba vong. Khi mdt vong dugce tao ciu, thi cac
phin tir thé dugc néu ddi véi vong nay ciing c6 thé c6 mit trén cAu.

Thuat ngit "ion dbi" duogc st dung dé biéu thi loai tich dién 4m nhu clorua,
bromua, hydroxit, axetat, va sulfat hogc loai tich dién duong nhu natri (Na+), kali
(K+), canxi (Ca®")amoni (R.NHp,+ trong d6 n=0-4 va m=0-4) va céc loai twong tu.

Khi dugc s dung trong ban mé ta nay, thuit nglt "nhém bao vé amin" co
nghia 13 nhém bit ky da biét trong linh vuc tong hop hitu co dé bao vé cic nhém
amin én dinh v6i chét khir este, hydrazin dugc thé hai 1dn, R4-M va R7-M, tic nhén
4i nhan, chit khir hydrazin, chét hoat hoa, bazo manh, bazo amin bi can tré va chét
déng vong. Céc nhém bao vé amin nay phit hop céc tiéu chudn bao gdm cic tidu
chuin dugc liét ké trong Wuts, P.G.M. et al., Protecting Groups in Organic
Synthesis, Fourth Edition, Wiley (2007) and The Peptides: Analysis, Synthesis,
Biology, Vol. 3, Academic Press, New York (1981), ndi dung ctia né duoc phéi hop
vdo ban md ta ndy bing cich vién din. Vi du v& cac nhém bao vé amin bao gdm,
nhung khong chi gi¢i han &, nhur sau: (1) loai axyl nhu formyl, trifloaxetyl, phtalyl,
va p-toluensulfonyl; (2) loai carbamat thom nhu benzyloxycacbonyl (Cbz) va céc
benzyloxycacbonyl dugc thé, 1-(p-biphenyl)-1-metyletoxycacbonyl, va 9-
florenylmetyloxycacbonyl (Fmoc); (3) loai carbamat béo nhu fert-butyloxycacbonyl
(Boc), etoxycacbonyl, diisopropylmetoxycacbonyl, va alyloxycacbonyl; (4) loai alkyl
carbamat vong nhu xyclopentyloxycacbonyl va adamantyloxycacbonyl; (5) loai alkyl
nhu triphenylmetyl va benzyl; (6) trialkylsilan nhu trimetylsilan; (7) loai chira thiol
nhu phenylthiocacbonyl va dithiasucxinoyl; va (8) loai alkyl nhu triphenylmetyl,
metyl, va benzyl; va loai alkyl dugc thé nhu 2,2,2-tricloetyl, 2-phenyletyl, va t-butyl;
va loai trialkylsilan nhu trimetylsilan. _

Khi dugc dé cap dén trong ban mo ta nay, thuat ngit "dwogc thé" c6 nghia 14 it
nhit mét nguyén tir hydro dugc thay thé bing nhém khong phai hydro, véi didu kién
1a céc hoa tri binh thudng dugc duy tri va su thay thé tao ra hop chit 6n dinh. Cac
lién két doi trén vong, dugce sir dung trong ban mé ta nay, 1a c4c lién két doi duoc tao
ra gifta hai nguyén tir lién ké trén vong (vi du, C=C, C=N, hoic N=N).

Trong trudng hop c6 cac nguyén tir nito' (vi dy, amin) trén hop chét theo sing
ché, chiing c6 thé dugce chuyén ho4 thanh N-oxit bing cach xir Iy bing chat oxy héa
(vi du, mCPBA va/hoic hydro peroxit) dé thu duogc cac hop chit khac theo sang ché.
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Do d6, céc nguyén tir nito d néu va dugc bao ho duge coi 1a bao ham ca nguyén tr
nito d4 néu nay va dan xuit N-oxit ciia né (N —0).

Khi bién bt ky x4y ra hon mot lan trong c4u tir hodc cong thirc bét ky cia mét
hop chét, thi dinh nghia cia né & mdi 14n xuét hién 1a ddc 1ap véi dinh nghia cia n6 &
mbi 14n xuét hién khac. Do d6, vi du, néu méot nhém dugc thé hién 1a dugc thé bai 0-3
R, thi nhém niy c6 thé tity y dugc thé boi 1én dén ba nhém R, va & mdi 13n xuét hién
R duogc chon ddc 1ap tir dinh nghia cta R.

Khi lién két v6i phin tir thé duge thé hién 1a qua lién két néi hai nguyén tir trén
mot vong, thi phan tir thé nay c6 thé duoc lién két véi nguyén tir bat ky trén vong
nay. Khi phan tir thé duoc liét ké ma khéng chi ra nguyén tir ma qua n6 phén tir thé
nay duge lién két v6i phin con lai cua hop chit c¢6 cong thirc nhit dinh, thi phan tir
thé nay c6 thé dugc lién két thong qua nguyén tir bt ky trong phan tr thé nay.

Viéc két hop cac phin tir thé va/hoic cc bién chi dugc phép khi cac két hop
nay tao ra hop chét én dinh.

Cum tir "duge dung" duge dung trong ban md ta nay dé chi cac hop chit,
nguyén liéu, ché phim, va‘hoic dang liéu ma, trong pham vi danh gid y hoc dling
dan, thich hop dé sir dung tiép xtic v6i mod cua ngudi va dong vat ma khong cé doc
tinh, kich tng, dap tng di tmg, va/hoic vin dé hodc bién chirg khéc qua muc, trong
ung vai ty 1€ loi ich/rti ro hop ly.

Céc hop chét theo sang ché c6 thé tao ra muébi cling nim trong pham vi cta
sang ché. Trir khi ¢6 chi din khéc, viéc dé cap dén hop chét theo sang ché dugc hiéu
12 bao gbm viéc @& cap dén mot hodc nhidu mudi cia né. Cac mudi dugc dung 1a
duoc wu tién. Tuy nhién, cac mudi khac c6 thé hiru ich, vi du, trong budc tach hodc
tinh ché ma c6 thé dugce dung trong qua trinh diéu ché, va do d6, dugc bao gbm trong
pham vi ctia sang ché.

Khi dugc st dung trong ban mo ta nay, "cac mubi dugc dung" dugc dung dé
chi c4c din xuét cuia cac hop chét theo sang ché trong d6 hop chét gbc dugc bién dbi
béng cach tao ra cac mudi axit hoidc bazo cta né. Vi du vé cac mubi dugc dung bao
gbm, nhung khong chi gi6i han &, mudi khoang hodic mudi axit hitu co ciia cdc nhém
bazo nhu amin; va mudi kiém hodc mudi hitu co cda cic nhém axit nhu axit
carboxylic. Cac mudi duoc dung bao gbm cac mudi khong doc thong thudng hoidc
~ cdc mudi amoni bac bén cua hop chét géc dugc tao ra, vi duy, tir cac axit vd co hoidc

hitu co khong doc. Vi dy, cac mudi khong doc thong thudng ndy bao gébm cac mudi
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thu dugc tir cic axit vO co nhu clohydric, bromhydic, sulfuric, sulfamic, phosphoric,
va nitric; va cac mubi dugc didu ché tir céc axit hitu co nhu axetic, propionic,
sucxinic, glycolic, stearic, lactic, malic, tartric, xitric, ascorbic, pamoic, maleic,
hydroxymaleic, phenylaxetic, glutamic, benzoic, salixylic, sulfanilic, 2-
axetoxybenzoic, fumaric, toluensulfonic, metansulfonic, etan disulfonic, oxalic, va
isethionic, va céc axit tuong tu.

Céac mubi dugc dung theo sang ché co6 thé dugc téng hop tir hop chit gbc chtra
gbc bazo hodc axit bing céc phuong phép héa hoc théng thudng. Noi chung, cic
mudi nhu vy c6 thé duge didu ché bﬁng cach cho céc hop chit nay & dang axit hodc
bazo ty do phan Umg véi mot lugng ty lugng bazo hodc axit thich hop trong nudce
- hodc trong dung mdi hitu co, hogc trong hdn hop gdm hai chét nay; néi chung, méi
truong khong phai dang nuéc nhu ete, etyl axetat, etanol, isopropanol, hoic
axetonitril 12 dugc wu tién. Danh sich cac mudi thich hop duge tim thdy trong Allen,
L.V., Jr., ed., Remington: The Science and Practice of Pharmacy, 22nd Edition,
Pharmaceutical Press, London, UK (2012), ndi dung ctia né dwgc phdi hop vao ban
‘md ta nay bang cach vién dan.

Ngoai ra, céc hop chét c6 cong thic I ¢6 thé c6 dang tién duoc chét. Hop chét
bét ky ma s& dugc chuyén héa in vivo dé tao ra chit c6 hoat tinh sinh hoc (#itc la hop
chit c6 cong thuc (1)) 12 tién duge chit nim trong pham vi cla sang ché. Céc dang
tién dugc chit khac nhau 13 da biét trong linh vuc nay. Vi du vé cdc din xuit tién
duqcchétnéy,xenr

a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985);

b) Widder, K. et al., eds., Methods in Enzymology, 112:309-396,
Academic Press (1985);

c) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs", 4
Textbook of Drug Design and Development, pp. 113-191, Krosgaard-Larsen, P. et al.,
eds., Harwood Academic Publishers, publ. (1991);

d) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992);

e) Nielsen, N.M. et al., J. Pharm. Sci., 77:285 (1988);

f) Kakeya, N. et al., Chem. Pharm. Bull., 32:692 (1984); va

g) Rautio, J., ed., Prodrugs and Targeted Delivery (Methods and
Principles in Medicinal Chemistry), Vol. 47, Wiley-VCH (2011).
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Céac hop chét chira nhém carboxy c6 thé tao ra céc este d& thiy phén sinh ly |
ma ding l1am tién duogc chét bang cach dugc thity phan trong co thé dé thu dwoc chinh
~ hop chit c6 cong thue (I). Tét hon 13, cic tién dugc chat nhu vy dugc ding qua
dudng miéng do sy thity phén trong nhiéu trurdong hop chii yéu xay ra dudi anh huéng
ctia cic enzym tiéu héa. Viéc dung ngoai dudng tiéu hda c6 thé duoc st dung khi bdn
thdn este ¢ hoat tinh, hodc trong céc truomg hgp ma sy thity phan xay ra trong mau.
Vi du vé céc este d& thity phéan sinh Iy cta cac hop chat ¢6 cong thire I bao gdm C,.
salkyl, Cpalkylbenzyl, 4-metoxybenzyl, indanyl, phtalyl, metoxymetyl, C,.
alkanoyloxy-C¢alkyl ~ (vi  du., axetoxymetyl, pivaloyloxymetyl hodc
propionyloxymetyl), Cjsalkoxycacbonyloxy-C,¢alkyl (vi du, metoxycacbonyl-
oxymetyl hodc etoxycacbonyloxymetyl, glyxyloxymetyl, phenylglyxyloxymetyl, (5-
metyl-2-oxo0-1,3-dioxolen-4-yl)-metyl), va céc este d& thiy phan sinh ly khac da biét
duoc st dung, vi dy, trong linh virc vé penicillin va cephalosporin. Céc este nhu vay
c6 thé duogc diéu ché bang c4c k§ thuat thong thuong da biét trong linh vuc nay.

Viée diéu ché cac tién duge chét 1a da bibt trong linh vyc nay va dugc mo ta
trong, vi du, King, F.D., ed., Medicinal Chemistry: Principles and Practice, The
Royal Society of Chemistry, Cambridge, UK (Second Edition, reproduced (2006));
Testa, B. et al., Hydrolysis in Drug and Prodrug Metabolism. Chemistry,
Biochemistry and Enzymology, VCHA and Wiley-VCH, Zurich, Switzerland (2003);
Wermuth, C.G., ed., The Practice of Medicinal Chemistry, Third Edition, Academic
Press, San Diego, CA (2008).

Sang ché con bao gdm céc hop chét theo sang ché dugc danh diu dong vi,
trong d6 mot hogc nhidu nguyén tir dugce thay thé bing nguyén tir ¢6 clng sd hiéu
nguyén tir, nhung khéi lugng nguyén tir hodc sb khdi khac véi khéi lugng nguyén ti
hodc s khéi thuong duge tim thy trong tw nhién. Vi du v& c4c chat ddng vi thich
hop dé bao gdm trong céc hop chit theo sang ché bao gbm cac chét dong vi cua
hydro, nhu *H (con dugc biéu dién duéi dang 'D' déi véi doteri) va *H, cacbon nhu
'c, B¢, va 'C, nito, nhu N va N, oxy, nhu ©°0, 170, va 0. Cac hop chit theo
sang ché dugc danh diu ddng vi nhét dinh, vi dy, cac hop chit két hop ddng vi phong
Xa, 1a hiru ich trong cac nghién ctru vé su phén bd duoc chét va/hoidc co chét trong
mo. Cac dff)ng vi phéng xa triti, 3’H, va cacbon-14, 14C, 1a dic biét hiru ich nhim muc
dich nay xét vé mat d& két hop cia chiing va cdc cach phét hién sin c6. Su thay thé

bang c4c chat dong vi nang hon nhu doteri, 2H, c6 the tao ra cac vu diém tri liéu nhat
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dinh thu duoc tir 6 6n dinh chuyén héa 16n hon, vi duy, tang thoi gian ban thai in vivo
hodc cac yéu ciu vé lidu lugng gidm, va vi vay, cb thé dugce wu tién trong mot )
trudng hop. Su thay thé biang cic chit ddng vi phét xa positron, nhur ''C, °0, va 1N,
c6 thé hitu ich trong cac nghién ctru chup positron cit 16p (Positron Emission
Topography - PET) @ kiém tra su chiém giit thy thé co chit. Cac hop chit theo sang
ché dugc danh déu ddng vi n6i chung c6 thé duge diéu ché bang céc k¥ thuat thong
thudng da biét dbi v6i ngudi c6 hiéu biét trung binh v& linh vuc nay hodc bing cac
quy trinh twong tw nhu céc quy trinh dugc mo ta trong ban md ta ndy, bang cach sir
dung chét phan tmg dugc danh diu ddng vi thich hop thay cho chét phén ung khong
dugc danh d4u néu khéng s& duogc dung.

Thuét ngir "solvat" c6 nghia 1 lién két vét Iy gitta hop chét theo sang ché véi
mdt hoic nhidu phén tir dung méi, du 12 hitu co hodc vé co. Lién két vat 1y nay bao
gbm lién két hydro. Trong c4c trudng hop nhét dinh, solvat s& c¢6 kha ning tach ra, vi
du, khi mét hoiic nhiéu phén tir dung moéi dugc két-hqp vao ludi tinh thé cua chit rin
két tinh. Céc phan ti dung moi trong solvat c6 thé c6 mit theo cach sép xép thong
thudng va/hoic cach sip xép khong c6 trat tu. Solvat c6 thé bao gébm mot lugng ty
lwong hodc khong ty lugng céc phéan tir dung moi. "Solvat" bao gdm ca solvat trong
pha dung dich va solvat d& tich. Céc solvat lam vi du bao gdm, nhung khong chi gidi
han &, hydrat, etanolat, metanolat, va isopropanolat. Cic phuong phép solvat hoa 1a
da biét phd bién trong linh vuc nay.

Khi duoc sir dung trong ban mo ta nay, "(c4c) dang da hinh" chi (c4c) dang két
tinh ¢6 cling c4u trac hoa hoc/thanh phan nhung kiéu bd tri cua cac phén tir va/hodc
cac ion trong khdng gian khac nhau tao ra cac tinh thé. Céc hop chét theo sang ché co
thé dugc dé xuét dudi dang chit rin vo dinh hinh hodc chit rin két tinh. Viéc lam
dong kho c6 thé dugc ding dé tao ra hop chét theo sang ché dudi dang rén.

Céc tir viét tit duoc sir dung trong badn mo td nay dugc xac dinh nhu sau: "1 x"
thay cho mot lan, "2 x" thay cho hai 1in, "3 x" thay cho ba lan, "A" thay cho
"Angstrom", "°C." thay cho do Celsius, "eq" thay cho duong lugng hodc cac duong
lugng, "g" thay cho gam hodc cic gam, "mg" thay cho miligam hodc cic miligam,
"L" thay cho lit hodc cac lit, "mL hodc ml" thay cho mililit hodc c4c mililit, "uL" thay
cho microlit hodc cdc microlit, "N" thay cho binh thuong, "M" thay cho mol, "N"
thay cho binh thudng, "mmol" thay cho milimol hodc cdc milimol, "min" thay cho

phut hogc phut, "h" thay cho gi¢ hodc gio, "rt" thay cho nhiét do trong phong, "RT"
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thay cho thoi gian luu, "atm" thay cho khi quyén, "psi" thay cho pao trén mdi inso
vudng, "conc." thay cho san phdm dic, "aq" thay cho "dang nudc", "sat" hodc "sat'd"
thay cho bdo hoa, "MW" thay cho khdi Iugng phan ti, "mp" thay cho diém néng
chay, "MS" hodc "Mass Spec" thay cho khéi phd, "ESI" thay cho khéi phd ion hoa
bing phun dién tir, "HR" thay cho d9 phén gii cao, "HRMS" thay cho khdi phd c6
do phan giai cao, "LCMS" thay cho khéi phd sic ky 16ng, "HPLC" thay cho séc ky
16ng cao ap, "RP HPLC" thay cho HPLC pha déo, "RP-Prep. HPLC" thay cho HPLC
diéu ché pha dao, "TLC" hogc "tlc" thay cho sic ky 16p méng, "NMR" thay cho
- quang phd hoc cong hudng tir hat nhan, "nOe" thay cho quang phd hoc hiéu img
Overhauser hat nhan, "'H" thay cho proton, "8" thay cho delta, "s" thay cho vach don,
"d" thay cho vach d6i, "t" thay cho vach ba, "q" thay cho vach bdn, "m" thay cho
vach boi, "br" thay cho rong, "Hz" thay cho héc, va "a", "B", "R", "S", "E", va "Z" 1a

cac ky hi¢u hoa hoc 1ap thé quen thudc véi ngudi cd hiéu bict trung binh vé linh vuc

nay.
AcCl axetyl clorua
Ac,O anhydrit axetic
AcOH axit axetic
ADDP 1,1'-(azodicacbonyl)dipiperidin
Ag,O bac oxit
AlMes trimetyl nhom
atm khi quyén
9-BBN 9-borabixyclo[3.3.1]nonan
BF;-OFEt, bo triflorua dietyl eterat -
BF;-SMe, bo triflorua dimetyl sulfua
BH; -DMS phtrc hgp boran dimetyl sulfua
Bn benzyl
Boc tert-butyloxycacbonyl

- Boc,O di-fert-butyl dicacbonat
Bu butyl
Bu,BOTf dibutylbo triflometansulfonat
n-BuOH n-butanol
BusP tributylphosphin
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CBr;
CDClI;
CD,(Cl,
cDNA
CH,Cl, hoidc
-DCM
CH;CN hoic
MeCN
CHCl;
CO,
CSA
Cs,CO;
Cu(OAc),
Cul
CuBr-SMe,
DAST
DBAD
DEAD
DIAD
DIBAL-H
'DIPEA
DMAP
DMF
DMSO
DtBPF
EDTA
Et
Et,O
EtOAc
EtOCOCI
EtOH
H,
H,0,
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cacbon tetraclorua
dotero-clorofom
dotero-diclometan
ADN bb trg

diclometan
axetonitril

clorofom

cacbon dioxit

axit camphorsulfonic

xesi cacbonat

dong(II) axetat

dong(I) iodua

phirc hop ddng(T) bromua dimetylsulfua
(dietylamino)luu huynh triflorua
di-fert-butyl azodicarboxylat
dietyl azodicarboxylat
diisopropyl azodicarboxylat
nhém diisobutyl hydrua
diisopropyletylamin
4-(dimetylamino)pyridin
dimetyl formamit

dimetyl sulfoxit
1,1'-bis(di-fert-butylphosphino)feroxen
axit etylendiamintetraaxetic

etyl

dietyl ete

etyl axetat

etyl clorofomat

etanol

hydro phén tir

hydro peroxit
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H,S0,
HCl
Hex
i-Bu
i-Pr

i-PrOH hodc IPA

KCN
K,CO;
K,HPO,
KHSO,4
KI

KOH
KOtBu
K3POq4
LAH
LDA
L.G.
LHMDS
LiBH,4
LiOH
L-Selectride
Me

Mel
MelLi
MeOH
MgSO,
MSA
MsCl
MTBE
NaBH(OAc);
NaDCC
NaHMDS
NaNO,
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axit sulfuric

axit clohydric

hexan

isobutyl

isopropyl

isopropanol

kali xyanua

kali cacbonat

dikali phosphat

kali bisulfat

kali iodua

kali hydroxit

kali tért—butoxit

trikali phosphat

lithi nhém hydrua

lithi diisopropylamit
nhém rdi chuyén

lithi hexametyldisilazit
lithi bohydrua

lithi hydroxit _
lithi tri-sec-butylbohydrua
metyl

iodometan

metyl lithi

metanol

magie sulfat

axit metansulfonic
metansulfonyl clorua
metyl fert-butylete
natri triaxetoxybohydrua
natri dicloisoxyanurat
natri hexametyldisilazit

natri nitrit
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Na,SO,
Na,S,0;
NaBH,
NaCl
NaCN

NCS

NaH
NaHCO;
NaOH
NaOtBu
NH;

NH,CI
NH,OH
Pd(OAc),
Pd(OH),
Pd/C
PdCly(dppf)
PdCl,(dtbpf)
PdCl,(PPh;),
Pd,(dba);
Pd(PhsP),
P.G.

Ph

Ph;P

Pr

PS

PtO,

SFC

Si0O,

SPhos
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natri sulfat

natri thiosulfat

natri bohydrua

natri clorua

natri Xxyanua

N-closucxinimit

natri hydrua

natri bicacbonat

natri hydroxit

natri fert-butoxit

amoniac

amoni clorua

amoni hydroxit

paladi(II) axetat

paladi hydroxit

paladi trén cacbon _
1,1'-bis(diphenylphosphino)feroxen-paladi(II)diclorua
[1,1'-bis(di-tert-butylphosphino)feroxen]diclopaladi(Il)
bis(triphenylphosphin)paladi(Il) diclorua
tris(dibenzylidenaxeton)dipaladi(0)
tetrakis(triphenylphosphin)paladi(0)

nhc')m bao vé

phenyl

triphenylphosphin

propyl

polystyren

platin(IV) oxit

sic ky 1ong siéu t6i han

silic dioxit

2-dixyclohexylphosphino-2',6'-dimetoxy-1,1'-biphenyl

tién chit xtic tac san pham cong clo(2-dixyclohexylphosphino-2',6'-dimetoxy-

SPhos

1,1'-biphenyl) [2-(2-aminoetylphenyl)]paladi(Il) - metyl-z-
butyl ete
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TBAF tetrabutylamoni florua

-Bu tert-butyl

TBDPS-CI tert-butylclodiphenylsilan

TBS-CI fert-butyldimetylsilyl clorua

TBSOTf - tert-butyldimetylsilyl triflometansulfonat
TCCA axit tricloisoxyanuric

TEA hodc NEt; trietylamin

TEMPO 2,2,6,6-tetrametyl-1-piperidinyloxy
TFA axit trifloaxetic

T£,0 triflometansulfonic anhydrit

THF tetrahydrofuran

TiCly titan tetraclorua

TMS-CI clotrimetylsilan

TsCl 4-metylbenzen-1-sulfonyl clorua

TsOH hodc axit para-toluensulfonic

pTsOH

XPhos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl

Céc hop chét theo sang ché ¢6 thé duoc didu ché theo mot sé cach da biét dbi
v6i ngudi c6 hidu biét trung binh vé linh vuc téng hop hitu co. Cac hop chét theo
sang ché c6 thé dugc tdng hop bing cach st dung céc phuong phép dugc md ta dudi
day, cung véi céc phuong phép tong hop da biét trong Iinh vuc héa hitu co tdng hop,
hoic bang cac bién ddi trén d6 nhu dugc hidu bai ngudi 6 hiéu biét trung binh vé
linh vye ndy. Céc phuong phép dugc wu tién bao gbm, nhung khéng chi gid¢i han &,
cac phuong phéap dugec mo td dudi ddy. Cac phan tmg duge thuc hién trong dung moi
hogc hdn hop dung mdi thich hop véi cac chit phan tmg va cac nguyén liéu dugc
dung va thich hop d6i véi cac bién d6i dugc thuc hién. Naudi c6 hiéu biét trung binh
vé linh vuc tdng hop hitu co s& hidu ring nhém chirc ¢6 mat trén phén tir cin phai
phit hop v6i cac bién dbi dugc dé xuét. Pidu ndy d6i khi s& yéu ciu quyét dinh thay
ddi thir tu cac bude téng hop hodc chon mét so dd quy trinh cu thé so véi mdt so d6
khéc dé thu dugc hop chit mong mudn theo sang ché.

Céc hop chét méi theo sang ché c6 thé duge didu ché bang cach str dung cac

phén ing va céc k¥ thuit dugc md ta trong phin nay. Ngoai ra, trong phin mé ta cac
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phuong phép tdng hop duge néu dudi day, can phai hidu ring tit ca cac diéu kién
phan tmg dugc @ xuét, bao gdm viée lya chon dung mdi, mdi truong phan (ng, nhiét
dd phan tng, thoi gian thir nghiém va quy trinh thue hién, duge chon 13 cac diéu kién
chudn cho phéan tng d6, ma d& dang x4c dinh dugc béi ngudi 6 hiéu biét trung binh
vé linh vue ndy. Céc gidi han dbi voi cic phin tir thé twong hop véi cac didu kién
phén g s& 1a hién nhién d& dang dbi v6i ngudi c6 hidu biét trung binh v& linh vuc

ndy va sau d6 cac phuong phap thay thé phai duge st dung.

Téng hop

Céc hop chét c6 cong thirc (I) c6 thé dugc didu ché bang cac quy trinh lam vi
du dugc mo ta trong cic so dd va vi du thyc hién sau, cling nhu céc quy trinh lién
quan trong céc tai liéu chuyén nganh dmjc cong bd ma dugc sir dung boi ngudi co
hidu biét trung binh v& linh vuc ndy. Céc chét phan tmg va cic quy trinh 1am vi du
d6i véi cac phan Ging nay xuét hién duéi day va trong céc vi du thuc hién. Viéc béo
vé va loai bdo vé trong cac quy trinh dudi ddy c6 thé duge thuc hién bing céc quy
trinh n6i chung da biét trong linh vuc nay (xem, vi du, Wuts, P.G.M. et al., Protecting
Groups in Organic Synthesis, Fourth Edition, Wiley (2007)). C4c phuong phéap tong
hop hitu co chung va cac bién dbi v& nhém chie duge tim thy trong: Trost, B.M. et
al., eds., Comprehensive Organic Synthesis: Selectivity, Strategy & Efficiency in
Modern Organic Chemistry, Pergamon Press, New York, NY (1991); Smith, M.B. et
al., March's Advanced Orgam'c Chemistry: Reactions, Mechanisms, and Structure.
Sixth Edition, Wiley & Sons, New York, NY (2007); Katritzky, A.R. et al., eds.,
Comprehensive Organic Functional Groups Transformations II, Second Edition,
Elsevier Science Inc., Tarrytown, NY (2004); Larock, R.C., Comprehensive Organic
Transformations, VCH Publishers, Inc., New York, NY (1999), va céc tai liéu tham
khéo trong do.

Céc phuong phép dé tong hop nhidu hop chit pyrolidin duge thé hitu ich 1am
nguyén liéu ban diu dé didu ché cac hop chét theo sang ché 1a da biét trong linh vuc
nay. Vi du vé cic phuong phap hitu ich dé didu ché cac nguyén lidu pyrolidin xem
cic tai liéu tham khao sau va céc tai liéu dugce trich dan trong d6: Katritzky et al.,
eds., Comprehensive Heterocyclic Chemistry, Pergamon Press Inc., New York
(1996); Bellina, F. et al., Tetrahedron, 62:7213 (2006); Wolfe, J.P., Eur. J. Org.
Chem., 571 (2007); Deng, Q.-H. et al., Organic Letters, 10:1529 (2008); Pisaneschi,
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F. et al., Synlett, 18:2882 (2007); Najera, C. et al., Angewandte Chemie, International
Edition, 44(39):6272 (2005); Sasaki, N.A., Methods in Molecular Medicine,
23(Peptidomimetics Protocols):489 (1999); Zhou, J.-Q. et al., Journal of Organic
Chemistry, 57(12):3328 (1992); Coldham, L. et al., Tetrahedron Letters, 38(43):7621
(1997); Schlummer, B. et al., Organic Letters, 4(9):1471 (2002); Larock, R.C. et al.,
Journal of Organic Chemistry, 59(15):4172 (1994); Galliford, C.V. et al., Organic
Letters, 5(19):3487 (2003); Kimura, M. et al., Angewandte Chemie, International
Edition, 47(31):5803 (2008); Ney, J.E. et al., Adv. Synth. Catal., 347:1614 (2005);
Paderes, M.C. et al., Organic Letters, 11(9):1915 (2009); Wang, Y.-G. et al., Organic
- Letters, 11(9):2027 (2009); Cordero, F.M. et al., Journal of Organic Chemistry,
74(11):4225 (2009); Hoang, C.T. et al., Journal of Organic Chemistry, 74(11):4177
(2009). Luly, J.R. et al., Journal of the American Chemical Society, 105:2859 (1983);
Kimball, F.S. et al., Bioorganic and Medicinal Chemistry, 16:4367 (2008); Bertrand,
M.B. et al., Journal of Organic Chemistry, 73(22):8851 (2008); Browning, R.G. et
‘al., Tetrahedron, 60:359 (2004); Ray, JK. et al., Bioorganic and Medicinal
Chemistry, 2(12):1417 (1994); Evans, G.L. et al., Journal of the American Chemical
Society, 72:2727 (1950); Stephens, B.E. et al., Journal of Organic Chemistry,
74(1):254 (2009); Spangenberg, T. et al., Organic Letters, 11(2):261 (2008); va Qiu,
X.-L. et al., Journal of Organic Chemistry, 67(20):7162 (2008).

‘Céc hop chit c¢6 cong thire (I) c6 thé dugc tdng hop bét ddu tir pyrolidin A
thong qua viéc ghép cip vé6i hop chét trung gian B bing cach sit dung, vi dy, Cul va
NaOH dé thu duoc prolinol C, nhu duoc thé hién trén so dd 1. Su hoat héa hop chét
trung gian C, théng qua metansulfonyl clorua va bazo ching han, va sy chiém chd
bang natri xyanua tao ra nitril D. Viéc loai bd P.G. trén hop chét trung gian D, nhu
hydro phén (khi P.G. 12 benzyl ete), thu dugc phenol E. Nhoém R' cia hop chit trung
gian J dugc nbi vao thong qua su chiém chd cia L.G. trong hop chét trung gian F
théng qua amin H bing cach sir dung tidn chét xac téc S-Phos va bazo, nhu LiHMDS
hodc, tiy y théng qua su chiém chd khong duge xuc téc cia L.G. Hydroxyl ciia amin
J c6 thé dugce hoat hoa béng, vi du, para-toluensulfonyl clorua va bazo, nhu pyridin,
~ dé thu dugc tosylat K. Hop chit trung gian K va phen01 E c6 thé duoc ghép ciip bing
cach st dung bazo, nhu Cs,COs, dé thu dugce hop chét trung gian L. Nhém xyano
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ho#ic metyl este ¢ thé dugc thiy phéan théng qua NaOH ching han, @ thu duoc hop
C_hét ¢ cong thire (I).

So db 1
B / 1. MsCl, bazo, vd., Net
/—/—\ R4 /- A\ R4 ) > > 3
HN Cul, NaOH . N \T 2.NaCN .
s R4a - PG~y a7\ R -
R R
A C
R3 /R3
4 . /——\ R4
N ! SR loaibaove PG, VNS
\ 4a - Lan R4a
P.Gxg RQ&R HO R®
CN E G
D trong d6 G = CN

tidn chét xtic tac SPhos

p bazo, v.d., LIHMDS Ts-Cl, bazo, vd., pyridin
R-L.G.+ H @—OH > R1-@—OH >

F ' H J
R3
R3
rhore
N 12 R4
J&R“a N X
HO R R4a
R- B —OTs E G , R1_@—X R8>(\G
U— bazo, L
K vd., Cs,CO;

trong d6 X = O, G = CN hodc CO,Me

, v
thuy phan . p /@R 8>(\n/

vd., NaOH

Hop chét c6 cong thirc (1) ¢6 thé duge tdng hop bang phan tmg cta rugu J véi
phehol E thong qua phan mg Mitsunobu bang cich sir dung azodicarboxylat, nhu
ADDP, va phosphin (vi du, BusP) nhu duoc thé hién trén so db 2 dé thu duge hop
chat L. Hop chét trung gian L ¢6 thé dugc chuyén hoa thanh hop chét ¢6 cong thic
' (I) bang cach thity phan bang bazo, nhu NaOH.
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So dd 2

azodicarboxylat

, RS vd., ADDP, R3
Y phosphin .
N/— \/) R vd., Bu;P N/_ /_\TR thity phan
Rh{l_:‘s\—OH + Rt Ngta — O
-/ HO RE R1—@—x R® vd, NaOH
J E G G

L
trong d6 X = 0, G = CN hoic CO,Me

trong d6 G = CN hoic CO,Me

Hop chét ¢6 cong thire (I) ¢6 thé duge téng hop bt diu tir xeton CC, ma ¢6
thé dugc khir thanh rugu H bing ngudn hydrua hoic phan gidi dong luc hoc bing
cach st dung glucoza dehydrogenaza ching han, tiép theo loai bao vé P.G. bang cach
hydro phan (khi P.G. 1a nhém benzyl) nhu dugc thé hién trén so dd 2.2. Sy chiém chd
cua L.G., nhu clorua, trén hop chit F béng cach sir dung bazo, nhu K,COj, tao ra hop
chit J. Hydroxyl cia hop chét J ¢6 thé chiém chd L.G. trén hop chét trung gian DD
bang cach sir dung bazo, nhu KOtBu, dé thu dugc hop chit EE. Nhém nitro ¢6 thé
duge khtt théng qua Fe va NH,CI ching han, dé thu dugce amin FF.

HH phu trg khéng dbi xtmg dugc axyl hoa c6 thé duge cho phan tng vai 2,2-
dimetoxyaxetaldehyt GG bang cach sir dung axit Lewis, nhu TiCl, hoic Bu,BOTf
clng v6i bazo, nhu DIPEA, @ thu duoc san phdm aldol JJ. Chét phu trg khong dbi
xtng dugc loai bo bing cich st dung AlMe; va N,O-dimetylhydroxylamin
hydroclorua dé thu dugc amit Weinreb KK. Hop chét trung gian KK c6 thé dugc
alkyl héa bing hop chét trung gian LL bang cach sir dung bazo, nhu NaH, va chit
chuyén pha; nhu TBAF, dé thu dugc hop chét trung gian MM. Amit Weinreb MM ¢6
thé dwgc cho phan tng v6i chdt phan tng hydrua, nhu DIBAL-H, & thu dugc
aldehyt NN. Hop chét trung gian NN ¢6 thé duoc cho phan mg v6i CBry va PhyP dé
thu duge dibromua OO. Dibromua OO c6 thé dugc cho phan tmg véi bazo, nhu 7-
BuLi, va chit axyl hoa, nhu etyl clorofomat, dé thu dugc alkyn PP. Alkyn c6 thé
duoc hydro héa bang cach sir dung chét xtc tac Pd, nhu chit xtc tac Lindlar, ¢ thu
duoc alken QQ. Nhém axetal ctia hop chét trung gian QQ c6 thé duge loai bo béng
céch st dung nuéc axit, nhu HCI, dé thu dugc aldehyt RR. Aldehyt nay c6 thé dugc
amin hoa khir bing amin FF bang cach st dung ngudn hydrua, nhu NaBH(OAc);, dé
thu duge amin SS. Amin SS c6 thé dugc déng vong thanh hop chét trung gian L bing
cach str dung bazo, nhu NaOtBu. Viéc thity phan este L thong qua LiOH ching han,
c6 thé thu duogc hop chét co cong thire (I).
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So dd 2.2

1. [H] ho#c phan giai dong lirc hoc R-LG. F
vd., glucoza dehydrogenaza

2. loai bao vé P.G bazo, vd., K,CO;
1

cc H J

L.G.@_N o,
DD
bazo, vd., KOtBu @ vd., Fe NH;CI @NHz
T e @
FF

trong d6 X=0
axit Lewis, vd.,
TiCl, hodc BuzBOTf OH O
bazo, vd., DIPEA
4 Cl-
/OW)L y R® JJ\ e /J\ AlMes, HCHHN(OMe)Me o Yk” \)LN,O\
Rua R4 R4 ]
/O
GG HH JJ KK
RS-LG. LL
. bazo, vd., NaH
chat chuyén pha, vd., TBAF é]\ [H], vd., DIBAL-H R3 j’\ CBry, PhyP
MM NN
. (0]
bazo, vd., n-BuLi 3 . 3 R8 nude axit
Br EtOCOCI R\\ # O chitxtPdH, R\\ vd,HCl
., ~ 2
e gl J I ey
Br /O /O o O/\
(o]e) PP
trong d6 R®*=H QQ

/®,NH
20
FF R8

3 RS , H R3 bazo,

o R\\/ [H], vd., NaBH(OAc); /@ vd., NaOtBu
.,\ —_—
4a 4 I
HO R @_

N
0 O/\ 0}
RR
3 B3

4
/®/ thiy phan /@/ N/— / :\\TR

1 8 4a

l‘— R V4, LOH gl @ X r7\ R ol

trong d6 G = CO,Et m 0]

Theo cach khéc, hop chit c6 cong thire (I) c6 thé duge tdng hop bét diu tir etyl
1-benzyl-4-oxopiperidin-3-carboxylat (hop chit trung gian M), ma c6 thé dugc cho
phan tmg v6i R? - L.G., nhu trong hop chét trung gian N, bing cach sir dung bazo,
nhu KOtBu, d thu dugc B-ketoeste O nhu duoc thé hién trén so dd 3. Este co6 thé
duoc loai bd thong qua su tach nhém carboxyl b%mg axit, vi du, HCI, dé thu duoc
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piperidinon P. Mudi metyl iodoni Q c6 thé duoc tao ra tir piperidinon P bang cach str
dung Mel. Mubi Q c6 thé dugc chuyén hoa thanh piperidinon S bang cach phan tng
v6i amin R va bazo (vi du, K,CO3). Xeton S c6 thé duge khi béng cach st dung
nguén hydrua, nhu NaBH,, d thu dugc rugu J. Rugu J ¢6 thé dugc chuyén hoéa thanh
hop chét c6 cong thire (I) theo trinh tir dwgc minh hoa trén so dd 1 hodc so dd 2.

So d6 3
RZL.G.
N
0o 0 bazo, 0o o it Q Q
opp o Kome vd, HCI R Mel R?
N N N A
Bn Bn B Bn’ Me
M O P “
1
R F’{\IHZ R2 [H], vd., NaBH, o @ Sodd1 !
- pl_
bazo R JOH ho‘zfi‘kc ( )
22 N1 J Sodo2
S R trong d6 B = vong 6 canh

Hop chét c6 cong thuc (IIla) c6 thé duoc téng hop théng qua phan ung cda
pyrolidin T véi NaDCC tiép theo su khir béng cach st dung bazo (vi du, NEt3) nhu
duge thé hién trén so db 4. Hop chét trung gian U thu dugc c6 thé duge bao vé béng
nhém bao vé€ va bazo (v dy, 2,6-lutidin) @& thu dugc V. Phan tng Michael vé6i chét
phéan mg Grignard hogc alkyl lithi W va CuBr-SMe, tao ra hop chit trung gian X.
Viéc loai bao v¢ hop chit trung gian X tao ra hydroxyl Y, ma c6 thé duoc alkyl hoa
bing nh6m alkoxyalkyl Z va bazo, nhu NaH dé thu dugc AA. Este ndy c6 thé duge
khir bﬁng nguén hydrua, nhu LiBH,, va sau d6, nhém bao vé trén nito c6 thé duoc
loai bé. Hop chét trung gian BB thu dugc c6 th dugce chuyén hoéa thanh hop chit co
cong thirc (Illa) théng qua trinh tu tuong ti,r nhu trinh tu dugc thé hién trén so dd 1

hoic 2.
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So do 4
1. NaDCC
P.G.— O P.G.—0O P.G.-Cl P.G.—O
2. bazo, vd, NEt; 7=, bazo, vd., 2,6-lutidin, Vo
N 0 LNB\(O N
H  OMe OMe b OMe
U v
R4—Lj
hodc
R%—MgX _
w s alkoxyalkyl—LG
vd., chit phan tmg Grignard pg—0O  R* L HO R z
CuBr.SMe, o loai bao vé P.G. o bazo, vd., NaH
- . '
pG. OMe pG. OMe
X Y
R3
R® R¥  1.[H]vd,LiBH, R} R . (R¥)o2
2. loai bao vé P.G. Sodo1 P NN R4
© ' ” hoic R1_N\_)7 0 ’\’
N N X b OH
p.g. OMe H OH Sado 2 (Rs)o-2
AA BB (ITIa) o}
IV. Sinh hoc

Bénh dai thdo dudng 1a bénh nghiém trong gay ra cho trén 100 triéu ngudi trén
toan thé giéi. N6 duogc chdn doan 1a nhém rbi loan duge dic trung béi su ndi can
bing glucoza bit thudng géy ra ting glucoza mau. Bénh dai thdo dudng 1a hoi ching
VvO1 cac yéu td chuyén héa, mach mau, va than kinh c6 quan hé vdi nhau. Sy bt
thudong vé chuyén hoa noi chung dugc dic trung béi ching ting glucoza huyét va cac
bién d6i vé sy chuyén hoa hydrat cacbon, chit béo va protein géy ra do su tiét insulin
gidm hodc mét di va/hodc su tiét insulin khong hiéu qua. Hoi chirng mach mau bao
gdm céc bat thuong trong mach méu din dén c4c bién chimg tim mach, vOng mac va
than. C4c bét thudng trong hé thin kinh ngoai bién va ty dong cling 13 mot phin cua
hdi chirg dai thio duong. Pang chi y, bénh dai thdo dudng 1a nguyén nhan ding thir
tu cla cac cai chét do bénh trén toan ciu, nguyén nhén 16n nhét 13 bénh suy than &
c4c nudc phat trién, nguyén nhan dan diu 1a su suy giam thi luc & cac nude cong
nghiép hoa va c¢6 mitc tang ty 1€ mic bénh 16n nhét & cac nude dang phat trién.

Bénh dai thdo dudng typ 2, chiém 90% trong cac truong hop déi thdo duong,
dugc dic trung béi sy ting tinh khang insulin dugc két hop vé6i su tiét insulin khong
di sau mot khoang thoi gian tang insulin huyét bi. Cac nguyén nhan vé sy suy gidm

thir phét té bao P chua dugc hiéu hoan toan. Su tén thuong hodc hiy hoai dao tuy
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méc phai va/hodc cac yéu td di truyén gy ra tinh min cam véi su tiét khong du cua
dao tuy da duge gia thuyét.

Céc axit béo tur do (free fatty acid - FFA) dugc ching minh 13 anh hudéng dén
su tiét insulin tir céc té bao B chii yéu bing cach lam ting sy tiét insulin duoc kich
thich béi glucoza (glucose-stimulated insulin secretion - GSIS). Mic du glucoza duge
nhén dién 1 chét kich thich tiét insulin chu yéu tir cac té bao B, cac kich thich khéc,
nhu céc axit amin, hormon, va FFA, cling diéu hoa su tiét insulin. Do do, duéi cac
thiét 1ap binh thudng, su tiét insulin tr cac té bao B d4p tng véi sy hip thu thirc 3n
duoc gy ra bdi cac kich thich chung ciia cac chit dinh dudng, nhu glucoza, axit
amin, va FFA, va cdc hormon nhu incretin peptit gidng glucagon 1 (glucagon-like
peptide 1 - GLP-1). C4c axit béo ciing da biét 1a kich thich su tiét mot s& hormon béo
no trong rudt, bao gdm cholocystokinin (CCK), GLP-1, va peptit YY (PYY).

Cic thu thé duoc ghép cdp v6i protein G (G-protein coupled recéptor - GPCR)
dugc bidu hién trong céc té bao B dugc biét 1a didu bién su giai phong insulin dap mg
v6i cac thay d6i vé& ham hrong glucoza huyét tuong. GPR40, con dugc goi 1a thy thé
axit béo 1 (fatty acid receptor 1 - FFAR1), 14 thu thé FFA gin két mang ma duoc biéu
hién wu tién trong cac dao tuy va dic biét 1a trong cac t& bao B. GPR40 (vi du, GPR40
cia nguoi, RefSeq mRNA ID NM 005303; v/ du, GPR40 cta chudt nhit RefSeq
mRNA ID NM_194057) 1a GPCR nim trén nhiém sic thé 19q13.12. GPR40 duoc
hoat héa béi céc axit béo mach trung binh dén dai va tir dé, kich hoat dgt tao tin hiéu
gdy ra ting ham lugng [Ca®]; trong cac t& bao B va kich thich tiép theo 1a su tiét
insulin (toh et al., Nature, 422:173-176 (2003)). Cac chét chu van phan t& nho chon
loc cia GPR40 da dugc thé hién 1a thuc déy GSIS va lam giam glucoza mau & chudt
nhét (Tan et al., Diabetes, 57:2211-2219 (2008)). N6i ngén gon, khi c4c chat hoat héa
GPR40 dugc dung cho chudt nhit binh thuomg hodc chudt nhét d& bi bénh dai thao
dudng do 4ot bién di truyén, trude thtr nghiém dung nap glucoza, thi sy cai thién kha
ning dung nap glucoza dugc quan sat thdy. Sy ting trong thoi gian ngin ham luong
insulin huyét trong ciing dugc quan st thdy & cc con chudt nhét dugc didu tri nay.
Ciing dugc thé hién ring cac chat chii vin GPR40 phuc hdi GSIS trong céc té bao B
tuy tir chudt cong STZ so sinh goi ¥ rang céc chét chi vin GPR40 s& ¢6 hiéu qua
trong cic bénh dai thdo dudng cé chirc ning va khéi lugng té bao B bi anh huodng.
Céc axit béo da biét 1a kich thich su tiét mot sb hormon bio no trong rudt, bao gém
cholocystokinin (CCK), GLP-1, va peptit YY (PYY), vda GPR40 da dugc thé hién 1a
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nam ciing vi tri v&i cac té bao tiét cac hormon nay (Edfalk et al., Diabetes, 57:2280-
2287 (2008); Luo et al., PLoS ONE, 7:1-12 (2012)). Céc axit béo con dugc biét 1a
d6ng vai trd trong sy phét trién va chirc ning cta noron, va GPR40 da duge bio céo
1a chét diéu bién tiém ndng tac dung cua axit béo trén cac noron (Yamashima, T.,
Progress in Neurobiology, 84:105-115 (2008)).

Dua vao su ting s6 lugng bénh nhan trén toan thé giGi bi bénh dai théo duong
typ 2, can phai c6 céc liéu phap diéu tri méi c6 hidu qua voi cac bién cb bat loi dugc
lam giam dén mirc t6i thidu. D& lam giam ginh ning y hoc cuia bénh dai thdo duong
~ typ 2 thong qua viée ting cuong kiém soét lvong glucoza mau, cac hop chit didu bién

GPR40 theo sang ché da dugc khao sat vé tac dung incretin ciia chiing dé thuc diy
GSIS ciing nhu su két hop tiém ning v6i mot lugng 16n céc duge chét chéng dai thao
duong.

Thuat ngitr "chit didu bién" dugc ding @& chi hop chit héa hoc ¢6 kha ning
lam tdng (vi du, hoat tinh "chu van") hodc 1am ting mdt phén (vi du, hoat tinh "chu
van tling phén") hodc trc ché (vi dyu, hoat tinh "dbi khéng" hoic hoat tinh "chu van
nguoc") thude tinh chirc ndng cia hoat tinh hodc quy trinh sinh hoc (vi du, hoat tinh
enzym hoic gin két thu thé); su ting hodc trc ché nay c6 thé phu thudc vao su xuét
hién cua bién ¢b cu thé, nhu su hoat hoa qua trinh tai nap tin hiéu, su ndi héa thu thé,
va/hoiic c6 thé chi bidu hién trong céc loai té bao cuy thé.

Ciing mong mudn va wu tién tim ra cac hop chét ¢6 cac dic diém c6 loi va cai
thién so vé&i cc chét chéng dai thdo duong da biét, & mot hodc nhiéu muyc duge dua
ra lam vi du sau, va khong dugc dyu dinh giGi han cdc muc nay: (a) cic daflc tinh duoc
dong hoc, bao gdm do sinh kha dung dung qua dudng miéng, thoi gian ban thai, va
do thanh thai; (b) cac dic tinh duge hoc; (c) cac yéu cau vé lidu lwong; (d) cac yéu t6
lam giam dic diém dinh-d4y coa ndng do dugc chit trong méu; (e) cac yéu té lam
‘ting ndng d6 duoc chét & thu thé; (f) cac yéu t6 1am giam kha ning bj tuong tac dugc
chit-dugce chat trong 14m sang; (g) cac yéu t6 1am giam tiém ning ddi voi cdc tac
dung phu bét loi, bao gém tinh chon loc so v6i céc dich sinh hoc khac; va (h) chi )
trj liéu dugc céi thién véi it khuynh huéng gidm glucoza huyét.

Khi duoc sir dung trong ban mo ta nay, thuit ngit "bénh nhan" bao gom tit ca
cac loai dong vat cd vi.

Khi dugc sir dung trong bén mé ta nay, thuit ngit "ddi trong" chi sinh vat bt

ky 1a ngudi hodc khong phéi nguoi ma co6 thé c6 loi tir viéc diéu tri bing chat diéu
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bién GPR40. Cac dbi tuong lam vi du bao gdm ngudi & do tudi bat ky c¢6 yéu t6 nguy
co dbi v6i bénh chuyén hoa. Céc yéu td nguy co phd bién bao gdm, nhung khong chi
gi6i han 0, tudi, gidi tinh, can ning, tién sir gia dinh, hoidc cac diu hiéu khéang insulin
nhu bénh gai den, bénh ting huyét ap, ri loan lipit mau, hodc héi chimg budng trimg
da nang (polycystic ovary syndrome - PCOS).

Khi duge sir dung trong ban md ta nay, "viéc diéu tri" hodc "diéu tri" bao ham
diéu tri tinh trang bénh & dong vat c6 v, cu thé 1a & nguoi, va bao gém: (a) tc ché
tinh trang bénh, ffc Id kim ham sy phat trién cta n6; (b) lam thuyén gidm tinh trang
bénh, nifc la gy ra sy thoéi trién tinh trang bénh; va/hoic (c) ngédn khong cho tinh
trang bénh xuét hién & dong vat c6 vu, cu thé 13, khi dong vat cé va nay bi phoi
nhiém trudc tinh trang bénh nhung khéng dugc chin doan 13 ¢6 bénh.

Khi dugc st dung trong ban md ta nay, "viéc phong" hodc "phong" bao ham
viéc diéu tri phong ngira (tre 1o dy phong va/hodc 1am gidm nguy co) tinh trang bénh
can 1am sang & dong vat c6 vii, dic biét 1a & ngudi, nhim muc dich 1am giadm x4c suit
xuét hién tinh trang bénh 1am sang. Céc bénh nhan dugc chon dé didu tri phong ngira
trén co so cac yéu t6 da biét 1a 1am tdng nguy co bi tinh trang bénh 1am sang so vaGi
quan thé néi chung. Cac liéu phap diéu tri "dw phong" c6 thé dugc chia thanh (a)
phong nguyén phat va (b) phong thir phat. Phong nguyén phét duge dinh nghia 13 viéc
diéu tri & dbi twong ma khong c6 biéu hién tinh trang bénh lam sang, con phong thir
phét duge dinh nghia 13 viéc phong sur xuit hién 14n thir hai cta tinh trang bénh lam
sang gidng hoic trong ty.

Khi dugc str dung trong ban md ta ndy, "sy lam giam nguy co" bao ham cac
liéu phap diéu trj 1am giam ty 18 méc phai clia su phét trién tinh trang bénh 1am sang.
Nhu vay, céc liéu phap diéu tri phong nguyén phét va thir phat 13 cac vi du vé viéc
lam gidm nguy co. '

"Lugng ¢6 hi¢u qua diéu tri bénh" duoc du dinh bao gém mot luong hop chét
theo séng ché ma c6 hiéu qua khi duoc dung riéng ré hodc két hop dé didu bién
GPR40 va/hodc phong hodc diéu tri cac rdi loan dugc liét ké trong bdn mo ta nay.
Khi dugc dung két hop, thudt nglt nay dugce dung dé chi cac luong két hop cia céc
hoat chit ma gdy ra tic dung phong hoidc diéu tri bénh, du dugc ding két hop mot

cach lién tiép hozc dong thoi.

Céc tht nghiém GPR40 in vitro
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Thir nghiém canxi ndi bao trén co s& FDSS

Céc dong té bao biéu hién GPR40 duoc tao ra bang cach sit dung hé biéu hién
gen pDEST-3xFLAG va dugc nudi cdy trong mdi truedong nudi cdy chtra cc thanh
phan sau: F12 (Gibco #11765), 10% huyét thanh thai bo tach lipit, 250 pg/ml zeocin
va 500 pg/ml G418. Pé tién hanh thtr nghiém dong canxi trén co s& may doc dia tao
anh huynh quang (fluorescent imaging plate reader - FLIPR) dé danh gia dép tmg
Ca** noi bao, cac t& bao bidu hién GPR40 duoc dit 1én trén dia 384 156 (BD Biocoat
#356697) & mat d6 20.000 té bao/20 pul méi trudong mdi 16 trong d6 phenol va DMEM
khong chira huyét thanh (Gibco #21063-029) va u qua dém. Bing céach sir dung b kit
BD #s 80500-310 hoic -301, cac té bao dugc 0 bing 20 pl dung dich muéi dém cua
Hank mdi 16 véi probenecid 1,7 mM va Fluo-3 & nhiét d 37°C trong 30 phat. Cac
hop chét dugc hoa tan trong DMSO va duge pha loing dén cac ndng d6 mong mudn
bﬁng dung dich dém thtr nghiém va duoc bd sung vao cac té bao duéi dang dung dich
3x (20 pL mdi 16). Chay médy doc huynh quang/phat quang FDSS (Hamamatsu) dé
doc dap tmg Ca”* noi bao.

Céc vi du minh hoa dugc néu dudi diy duoc kiém tra trong thitr nghiém in
vitro GRP40 cta ngudi duoc Iﬁé ta trén ddy va da duogc phat hién 13 c6 hoat tinh diéu
bién hGRP40.

Thir nghiém GPR40 IP-One HTRF trong cic dong té biao cam tng
HEK293/GPR40

Thir nghiém IP-One HTRF ndi bao gian tiép qua GPR40 ciia ngudi, chudt nhét
va chudt céng duoc thiét 1ap bé.ng cach st dung cac té bao HEK293 than phéi ngudi
dd dugc chuyén nhiém n dinh véi thu thé GPR40 cla ngudi, chudt nhit hoic chuot
cbng d& cam tmg boi tetracycline. Céc té bao duoc nudi ciy thong thudng trong moi
trudng phat trién chita DMEM (Gibco Cat. #12430-047), 10% FBS du tiéu chudn
(Sigma, Cat. #F2442), 200 pg/ml hygromycin (Invitrogen, Cat. #16087-010) va 1,5
pg/ml blasticidin (Invitrogen, Cat. #R210-01). Khoang 12-15 triéu té bao dugc dua
vao binh nuéi cdy mé T175 (BD Falcon 353112) cing véi mdi trudng phat trién va
dugc i trong 16-18 gid (qua dém) & nhiét d6 37°C véi 5% CO,. Ngay tiép theo, moi
truomg thir nghiém duge trao dbi bing méi trudng phat tridn chira 1000 ng/ml
tetracycline (Fluka Analytical, Cat. #87128) dé gy ra su biéu hién GPR40 trong 18-

24 gi6 & nhiét 49 tu u1a 37°C véi 5% CO,. Sau khi cadm ung, cac té bao nay duogc rira

-51-



25826

bang PBS (Gibco, Cat. #14190-036) va dugc tach ra bang té bao Stripper (Cellgro,
Cat. #25-056-CL). 10-20 ml mdi trudng phét trién duoc bd sung vao binh va céc té
bao duge gom lai trong dng dung tich 50ml (Falcon, Cat. #352098) va dugc quay ly
tam & téc d6 1000 vong/phit trong 5 phut. Mdi trrdng nudi cdy duge hit ra va céc té
bao dugc tao huyén phu lai trong 10 ml dung dich dém kich thich 1X IP-One tl‘I. bo kit
Cisbio IP-One (Cisbio, Cat. #62IPAPEJ). Cac té bao nay dwoc pha lodng dén 1,4 x
10° t& bao/ml trong dung dich dém kich thich.

Céc hop chit thir nghiém dwgc pha lodng lién tiép gép 3 1an, 11 diém trong
DMSO trong dia thir nghiém REMP (Matrix Cat. #4307) bang Biocel (Agilent). Cac
hop chét nay dugc chuyén sang dia Echo (Labeyte, Cat. #LP-0200) va 20 nL hop chét
da pha lodng duge chuyén sang dia thir nghiém (proxi-plate cia Perkin Elmer, Cat.
#6008289) bang may rét Echo acoustic nano (Labeyte, kiéu may ECHO550). Sau do,
14 uL té bao da pha lodng duoc bd sung vao dia thir nghiém bing Thermo (SN 836
330) CombiDrop va dugc 0 & nhiét do trong phong trong 45 phut. Sau d6, 3 pL IP1
dugc ghép cip véi thude nhudém D2 tir bo kit Cisbio IP-One duge bd sung vao dia thir
nghiém tiép theo bd sung 3 pL Lumi4-Tb cryptate K tir bg kit nay. Pia nay dugce d
thém & phong trong 1 gid trude khi doc trén Envision (Perkin Elmer Model2101)
theo quy trinh HTRF. Dit liéu hoat hoa d6i véi hop chit thir nghiém qua mét khoang
ndng do duge v& dd thi dudi dang ty 1& phan trim hoat héa ctia hop chét thir nghiém
(100% = d4p g 16n nhét). Sau khi higu chinh dudng nén [(trung binh cdng cta chi
s6 miu ctia ddi ching thip) / (trung binh cong clia ddi chimg cao - trung binh cdng
ctia d6i chimg thip)] (d6i chung thip 1a DMSO ma khéng chira hop chét bat ky), cac
tri 6 ECs, dugc xac dinh. ECs¢ dugc xac dinh dudi dang néng do cua hop chét thi
nghiém ma tao ra 50% dép tmg 16n nhét va duoc dinh luong bang cich sir dung
phuong trinh logistic 4 théng s6 @& khép dir lidu. Tri s6 Y 16n nhit quan st duoc (%
Ymax) dugce tinh so véi hop chét tham chiéu chudn BMS & ndéng d6 cudi cung la
0,625 pM.

Mot sb trong cac vi du minh hoa dugc bdc 19 dudi day dugc kiém tra trong thir
nghiém in vitro GRP40 cia nguoi duge mo ta trén ddy va di dugce phat hién 1a c6
hoat tinh diéu bién hGRP40 dugc béo cdo dusi dang ~AGPR40 IP1 ECs,.

Céc hop chét theo sang ché c6 hoat tinh nhu chit diéu bién ciia GPR40, va, do
d6, c6 thé dugce st dung trong viéc diéu tri cac bénh lién quan dén hoat tinh GPR40.

Thong qua su diéu bién cua GPR40, cac hop chét theo sang ché tét hon 1a c6 thé
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dugce dung dé didu bién sy san xuét/su tiét insulin va/hodc cic hormon rudt, nhu
GLP-1, GIP, CCK va amylin.

Do d6, cac hop chit theo sang ché co thé dugc ding cho dong vat co va, tét
hon 14 ngudi, d diéu tri nhidu tinh trang bénh va rdi loan, bao g0m, nhung khong chi
gi6i han &, diéu tri, phong, hodc 1am cham tién trién ctia bénh d4i thdo dudng va cac
tinh trang bénh lién quan, cic bién chimg mach mau nhé lién quan dén bénh dai thio
dudng, cac bién chimg mach mau 16n lién quan dén bénh dai théo dudng, bénh tim
mach, hoi chimg chuyén héa va céc tinh trang bénh thanh phin cia nd, bénh viém va
céc bénh khac. Do d6, tin twéng ring cac hop chit theo sang ché c6 thé dugc sir dung
trong viéc phong, rc ché, hodc diéu tri bénh déi thdo dudng, chimg ting glucoza
huyét, rbi loan dung nap glucoza, bénh dai thao dudng thai ky, chirng khéng insulin,
ching ting insulin huyét, bénh vong mac, bénh thin kinh, bénh than, bénh thén do
dai thdo duong, tdn thuong than cz"lp, hoi ching tim thin, hoi chirng mach vanh cép,
chimg cham lién vét thwong, bénh xo vita dong mach va céc di ching cia né (hoi
ching mach vanh Cf’lp, bénh nhdi mau co tim, bénh dau thit nguc, bénh mach ngoai
bién, chimg khap khiéng gidn cach, ching thiéu mau cuc bd co tim, bénh dot quy,
bénh suy tim), hdi chiing chuyén héa, bénh ting huyét ap, bénh béo phi, bénh gan
nhiém m®, rdi loan lipit mau, chimg tang lipit m4u, chimg ting triglyxerit mau, chung
tang cholesterol mau, HDL thip, LDL cao, chiing tai phat hep mach m4u, bénh dong
mach ngoai bién, i loan lipit, cdc bénh gan nhu NASH (Non-Alcoholic
SteatoHepatitis - bénh viém gan nhiém m& khéong do rugu), NAFLD (Non-Alcoholic
Fatty Liver Disease - bénh gan nhiém m& khong do rugu) va bénh xo gan, bénh thoai
hoa than kinh, chimg suy giam nhan thirc, chtmg sa st tri tué, va didu trj cac tac dung
phu lién quan dén bénh dai thao dudng, bénh loan dudng lipit va bénh lodng xuong tir
viéc diéu trj bang corticosteroit.

Hoi chimg chuyén hoa hodc "Hoi ching X" duoc md ta trong Ford et al., J.
Am. Med. Assoc., 287:356-359 (2002) and Arbeeny et al., Curr. Med. Chem. - Imm.,
Endoc. & Metab. Agents, 1:1-24 (2001).

GPR40 dugc biéu hién trong céc t& bao noron than kinh, va c6 lién quan dén
su phét trién va duy tri sttc khoe ctia noron trong ndo, nhu dugc md ta trong
Yamashima, T., Progress in Neurobiology, 84:105-115 (2008).

V. DUGQC PHAM, SAN PHAM VA SU KET HOP
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Céc hop chét theo sang ché c6 thé dugc ding cho muc dich bét ky trong sb cac
muc dich sir dung dugc md ta trong ban mo ta nay theo cach thich hop bat ky, vi du,
qua dudng miéng, nhu vién nén, vién nang (mdi loai bao gdm san phdm giai phong
kéo dai hodc gidi phong theo thoi gian), vién tron, bot, thude cém, cdn ngot, cdn
thudc, huyén phil (bao gdm huyén phil ¢& nano, huyén phu ¢& micro, dang phén tan
ducjc 1am khé bang cach phun), xird, va nhii twong; dudi ludi; qua ma; ngoai dudng
tiéu héa, nhu bang cach tiém dudi da, trong tinh mach, trong co, hodc trong xXuong
trc, hodc céc k¥ thuét tiém truyén (vi dy, duéi dang dung dich hodc huyén phu dang
nuée hogc khong phai nudc vo tring dé tiém); qua miii, bao gbm viéc ding vao niém
mac mii, nhu béng cach phun xit; tai chd, nhu & dang kem hodc thubc md; hoic qua
tryc trang nhu & dang thube dit. Chung c6 thé duoc ding riéng r8, nhung néi chung
s& dugc dung vé6i chat mang duoc dung dwoc chon dua trén dudng diung da chon va
thuc hanh dugc chuén. '

Thuat ngit "dugc phdm" c6 nghia 13 ché phim chira hop chit theo sang ché két
hop véi it nhit mot chit mang duoc dung bd sung. "Chit mang dugc dung" dugc
ding @ chi méi truong néi chung duge chip nhan trong linh vyc nay dé phan phéi
cac chét c¢6 hoat tinh sinh hoc vao dong vat, dic biét ké ca dong vat c6 v, tize la chét
bd trg, t4 dugc hodc chit din, nhu chit pha loang, chét bao quén, chit don, cac chét
didu chinh dong chay, chét gy ra, cht thdm wét, chit nhii hoa, chét tao huyén ph,
chit 1am ngot, chét tao huong vi, céac chit tao mui, chét khéang khuén, chét khang
nim, chit 1am tron chay va chit phén tan, tuy thudc vao ban chit cua phuong thire
ding va dang liéu. _

Chét mang dugc dung dugce bao ché theo mot sb yéu td da biét trong pham vi
hiéu biét ciia ngudi ¢6 hiéu biét trung binh v& linh vuc nay. Cac yéu t6 nay bao gdm,
nhung khong chi gigi han &, loai va ban chét cua hoat chat dugc bao ché; ddi tugng
ma dugc phdm chira hoat chit nay dwgc dua vio; dudng ding du dinh cia dugc
pham niy; va chi dinh diéu tri bénh dugc huéng téi. Chit mang duge dung bao gdm
c4 moi trudng 1éng dang nudc va khong phai nude, cling nhu nhidu dang lidu rin va
ban rin. Cac chit mang nay c6 thé bao gdm nhiéu thanh phan va cac chit phu gia
khac nhau ngoai hoat chat, cac thanh phin bd sung niy c6 mit trong ché phim nay vi
nhiéu Iy do, vi du, 6 6n dinh ciia hoat chét, ta dugc dinh, v.v.., 1a da biét 15 ddi véi
ngudi c6 hiéu biét trung binh vé linh virc nay. M6 ta vé cac chét mang dugc dung

thich hop, va céc yéu t lién quan dén viéc Iya chon chiing, dwgc tim thiy trong nhiéu
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ngudn sin c6 nhur Allen, L.V., Jr. et al., Remington: The Science and Practice of
Pharmacy (2 Volumes), 22nd Edition, Pharmaceutical Press (2012).

Ché d¢ lidu dbi véi cic hop chit theo sang ché s&, tit nhién, bién dbi phu
thudc vao cac yéu t6 da biét, nhu cac dic didm duoc lrc hoc cua chit cu thé va trang
- thai va duong diung cta no; loai, tudi, gidi tinh, sttc khoe, tinh trang bénh, va cin
ndng cda dbi tugng nhan; ban chéit va pham vi cta céc tri€u chimg; loai bién phap
diéu tri bénh ding ddng thoi; tAn suét didu tri; duong dung, chic ning gan va than
clia bénh nhén, va tac dung mong mubn.

Bing hudng dan chung, lidu hing ngay ding qua dudng miéng cia mdi hoat
chét, khi duogc stir dung cho céc tac dung da dinh, sé& nam trong khoang tir 0,001 dén
5000 mg m&i ngay, t6t hon 1a ndm trong khoang tir 0,01 dén 1000 mg mdi ngay, va
t6t nhat 12 nim trong khoang tir 0,1 dén 250 mg mdi ngay. Pbi v6i dung trong tinh
mach, liéu duoc vu tién nhét s& ndm trong khoang tir 0,01 dén 10 mg/kg/phit trong
qué trinh tiém truyén véi tbe d6 khong dbi. Cac hop chét theo sang ché co thé dugc
dung & dang lidu hing ngay don, hoic lidu hing ngay téng cong c6 thé dugce ding
theo céc liéu chia thanh hai, ba, hoic bdn 14n mdi ngay.

Céc hop chét thuong duge ding & dang tron 13n véi chét pha loang, ta dugc,
hodc chit mang duoc dung thich hop (trong ban md ta ndy dwoc goi chung 1a chét
mang dugc dung) dugce chon thich hgp theo cac dang dung da dinh, vi du, vién nén,
vién nang, con ngot, va xird ding qua miéng, va phu hop véi thuc hanh dugc thong
thudng.

Dang liéu (dugc phdm) thich hop dé ding c6 thé chwa trong khoédng tur 1
miligam d&n 2000 miligam hoat chit mdi don vi lidu. Trong cac dugc phdm nay, hoat
chat thuong c6 mit véi lugng khoang 0,1-95% khdi lugng tinh theo téng khéi lugng
ctia dugce phim.

Vién nang dién hinh dé dung qua dudng miéng chira it nhat mot trong s cac
hop chét theo sang ché (250 mg), lactoza (75 mg), va magie stearat (15 mg). Hon hop
ndy dugc cho di qua ray 60 mesh va duge nap vao nang gelatin sé 1.

Ché phim dé tiém dién hinh dugc bao ché bing cach dua mot cach vo trung it
nhit mot trong s cac hop chét theo sang ché (250 mg) vao trong lo, sdy thang hoa vo
trung va bit kin. DPé sir dung, céc thanh phﬁn trong 1o dugc tron véi 2 ml nude mubi

sinh ly, @& tao ra ché phim dé tiém.
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Sang ché bao gom trong pham vi ciia né duge phim chira hoat chét 13 it nhat
mot trong sb cac hop chét theo sang ché véi lugng c6 hidu qua diéu trj bénh, riéng ré
hoe}c két hop véi chat mang dugce dung. Tuy ¥, cic hop chit theo sang ché c6 thé
duge str dung riéng r&, két hop vé6i cac hop chét khac theo sang ché, hoic két hop véi
mdt hodc nhiéu chét tri liéu khac, vi du, chit chéng dai thdo dudng hodc chét ¢6 hoat
tinh dugc hoc khac.

Céc hop chét theo sang ché c6 thé duoc dung két hop v6i cac chit didu bién
GPR40 khéc hodc mot hodc nhidu chét tri liéu thich hop khéc hitu ich trong viéc diéu
tri cac rdi loan néu trén bao gdm: chit chdng dai thdo dudng, chét chdng ting glucoza
~ huyét, chit chdng ting insulin huyét, chit tri bénh vong mac, chit chdng bénh thin
kinh, chét chéng bénh than, chat chén g X0 vita dong mach, chét chéng thiéu mau cuc
b, chit chdng ting huyét ap, chit chéng béo phi, chit chéng rdi loan lipit méau, chit
chéng tang lipit mau, chit chdng ting triglyxerit mau, chat chéng ting cholesterol
mau, chét chéng tai phat hep, chét tri bénh tuy, chét ha lipit, chét gdy chan an, va chét
lam gidm cdm giac thém &n.

Néu mubn, hop chét theo sang ché c6 thé duogc sir dung két hop véi mot hodc
nhiéu loai chét chéng d4i thao duong khac va/hoic mdt hoic nhiéu loai cdc chét tri
liéu khac ma c6 thé ducjc ding qua duong miéng & cing dang lidu, trong dang liéu
ding qua dudng miéng riéng r& hoic bing cach tiém. Loai chit chdng dai thdo duong
khéac ma c6 thé tiiy ¥ dwoc ding két hop vai chét diéu bién thu thé GPR40 theo sang
ché c6 thé 13 mot, hai, ba hodc nhiéu chat chdng dai thdo duong hodc chit chdng ting
glucoza huyét ma c6 thé dugc ding qua dudng miéng & cing dang liéu, trong dang
lidu ding qua dudng miéng riéng ré, hoic bang cach tiém dé tao ra loi ich dugc Iy bd
sung.

Chat chéng dai thao dudong duge dung két hop véi hop chét theo sang ché bao
gdm, nhung khong chi gidi han &, chit kich thich tiét insulin hodc chat nhay cam véi
insulin, chit diéu bién thu thé GPR40 khac, hoic chéit chdng déi thio dudong khéc.
Céc chat nay bao gbm, nhung khong chi gi¢i han &, chét @c ché dipeptidyl peptidaza
IV (DPP4i; vi’ du, sitagliptin, saxagliptin, alogliptin, vildagliptin), biguanide (vi du,
metformin, phenformin), sulfonyl ure (vi du, gliburide, glimepiride, glipizide), chét
we ché glucosidaza (vi du, acarbose, miglitol), chit chi vin PPARy nhu
thiazolidindion (vi du, rosiglitazone, pioglitazone), chét chu vin kép PPAR a/y (vi

du, muraglitazar, tesaglitazar, aleglitazar), chét hoat héa glucokinaza (nhu duge mo ta
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trong Fyfe, M.C.T. et al., Drugs of the Future, 34(8):641-653 (2009) va dugc két hop
vao ban mo ta nay béng céach vién dan), cic chét diéu bién thu thé GPR40 khac (vi du,
TAK-875), chit diéu bién thyu thé GPR119 (vi du, MBX-2952, PSN821, APD597),
chét diéu bién thu thé GPR120 (vi dy, nhu duge mo ta trong Shimpukade, B. et al., J.
Med. Chem., 55(9):4511-4515 (2012)), chét trc ché chit van chuyén natri-glucoza-2
(sodium-glucose transporter-2 - SGLT2) (vi du, dapagliflozin, canagliflozin,
empagliflozin, remagliflozin), chit wrc ché 11b-HSD-1 (vi du, MK-0736, BI35585,
BMS-823778, va LY2523199), chét wc ché MGAT (vi du, nhu dugc mé ta trong
Barlind, J. G. et al, Bioorg. Med Chem. Lett. (2013), doi:
10,1016/j.bmcl.2013.02.084), chit twong tyr amylin nhu pramlintide, va/hodc insulin.
Viéc xem xét cac li€u phap diéu tri bénh hién c6 va dang nghién clru dé diéu tri bénh
dai thao dudng c6 thé duogc tim thdy trong: Mohler, M.L. et al., Medicinal Research
Reviews, 29(1):125-195 (2009), and Mizuno, C.S. et al., Current Medicinal
Chemistry, 15:61-74 (2008).

Chét diéu bién thu thé GPR40 c6 cong thire I ciing ¢6 thé tiy ¥ duoc ding két
hop véi cac chit @ didu trj bién chimg cta bénh dai thio dudmg. Cac chit nay bao
gbm chat trc ché PKC va/hoic chit trc ché AGE.

Chét diéu bién thu thé GPR40 c6 cong thire I ciing ¢6 thé tiry v duoc ding két
hop v6i mot hodc nhidu chdt 1am giam hdp thu thic &n nhu diethylpropion,
phendimetrazine, phentermine, orlistat, sibutramine, lorcaserin, pramlintide,
topiramate, chit d6i khang thu thé MCHRI, oxyntomodulin, naltrexone, Amylin

peptit, chat diéu bién thu thé NPY Y35, chit didu bién thu thé NPY Y2, chit didu bién
thu thé NPY Y4, cetilistat, chdt diéu bién thu thé 5SHT2c, va cic chét twong tu. Hop
chét ¢ cong thirc cu triac I ciing c6 thé  duge ding két hop v6i chét cht vén cta thu
thé peptit-1 gibng glucagon (glucagon-like peptide-1 receptor - GLP-1 R), nhu
exenatide, liraglutide, GPR-1(1-36) amit, GLP-1(7-36) amit, GLP-1(7-37) (nhu dugc
bdc 16 trong patent My sb 5,614,492 ciia Habener, ndi dung cia patent d6 dugc két
hop vao ban mé ta nay bing cach vién din), c6 thé duge ding bang cach tiém, trong
mii, hodc béng dung cu dung qua da hodc ma. Viéc xem xét cac li€u phép diéu tri
bénh hién c¢6 va dang nghién ctru dé diéu tri bénh béo phi ¢ thé dugc tim thay trong:
Melnikova, 1. et al., Nature Reviews Drug Discovery, 5:369-370 (2006); Jones, D.,
Nature Reviews: Drug Discovery, 8:833-834 (2009); Obici, S., Endocrinology,
150(6):2512-2517 (2009); va Elangbam, C.S., Vet. Pathol., 46(1):10-24 (2009).
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Céac chét tri liéu khac néu trén, khi duge dung Kkét hop véi cac hop chét theo
sang ché, co thé dugc sir dung, vi du, véi cac lwong néu trong Physicians' Desk
Reference, nhu trong céc patent néu trén, hodc néu khong nhu duge xac dinh boi
ngudi c6 hiéu biét trung binh v& linh vyc niy.

Dic biét 14 khi duogc cung cép dudi dang mot don vi lidu, c6 kha ning ton tai
tuong tac héa hoc gifra cac hoat chit dugc két hop. Vi Iy do nay, khi hop chét theo
séng ché va chét tri liéu thi hai duge két hop trong mdt don vi lidu, ching dugc bao
ché sao cho mic du cac hoat chit duge két hop trong mét don vi lidu, nhung su tiép
xuc vét Iy giita cic hoat chit dugc 1am giam dén mirc t6i thiéu (tic 13, duoc giam).
Vi du, mot hoat chét co thé dugce bao tan trong rudt. Béng cach bao tan trong rudt,
mét trong s6 cac hoat chat, khong chi c6 thé lam giam dén muc t5i thidu sy tiép xuc
gitra cac hoat chit dugc két hop, ma con c6 thé kiém soat su giai phong ciia mot trong
s6 cac thanh phan nay trong dudng tiéu héa sao cho mot trong s cac thanh phén nay
khong duoc giai phong trong da day ma duoc giai phong trong rudt. Mot trong sb céac
hoat chit ciing c6 thé dugc bao bang nguyén liéu ma anh huéng dén su giai phong
kéo dai trong toan bd dudng tiéu héa va ciing c6 tac dung lam giam dén mirc t6i thidu
su tiép xtic vat 1y giita cac hoat chit duogc két hop. Hon thé nita, thanh phin giai
phong kéo dai c6 thé con duogc bao tan trong rudt sao cho su giai phong thanh phan
nay chi xay ra trong rudt. Van con phuong phap khac dé bao ché san phdm két hop
trong d6 mot thanh phin duoc bao bing polyme giai phong kéo dai va/hoic tan trong
ru6t, va thanh phin khic ciing dugc bao bing polyme nhu hydroxypropyl
metylxenluloza (HPMC) c6 d6 nhét thip hoidc cac chét thich hop khac da biét trong
linh vuc nay, dé tach hon nita c4c hoat chét. Viéc bao béng polyme co tac dung tao ra
hang rao bd sung dbi v4i su trong tac voi thanh phan khéc.

Céc nay ciling nhu cac cach khac 1am giam dén murc t6i thidu sy tiép xtc gitra
céc thanh phan ciia san phim két hop theo sang ché, dit duoc ding trong mot dang
lidu hodc dugc ding & cac dang riéng ré nhung ddng thoi theo ciing mot cach, s& 1a
hién nhién d6i v6i nguoi c6 hiéu biét trung binh vé linh vire ndy, nhim muc dich cua
sang ché.

Céc hop chét theo sang ché c6 thé dugc ding riéng r& hoic két hop véi mot
hodic nhiéu chét tri liéu bd sung. Cum tir "dugc ding két hop v6i" hodc "li€u phéap
diéu tri két hop" c6 nghia 13 hop chét theo sang ché va mot hogic nhidu chét tri liéu bd

sung duge ding ddng thoi cho dong vét c¢6 vii cdn duge didu tri. Khi duge ding két
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hop, mdi thanh phén c6 thé dugc ding ddng thoi hodc 14n luot theo thir tu bat ky &
c4c thoi diém khac nhau. Do d6, mdi thanh phin c6 thé dugce ding mot cach riéng r&
nhung di gén vé thoi gian sao cho tao ra tac dung didu tri bénh mong mudn.

Céc hop cht theo sang ché con hitu ich 1am hop chit chudn hodc tham chibu,
vi du, 1am chit chuin vé chit lwong hodc chit ddi chimg, trong cac thi nghiém hodc
thir nghiém lién quan dén thy thé GPR40. Céc hop chit nay c¢6 thé duge cung cip
trong bd kit c6 ban trén thi truong, vi du, dé st dung trong nghién ctru dugc hoc lién
quan dén GPR40 hoic tac dung chdng dai thao dudng. Vi du, hop chét theo sang ché
c6 thé dugc sir dung 1am chét dbi chiéu trong thir nghiém dé so sanh hoat tinh da biét
clia né v6i hop chit c6 hoat tinh chwa biét. Didu niy s& bao dam cho ngudi lam thi
nghiém réng thir nghiém dugc thuc hién mot cach chinh xac va tao co sd cho viée so
sanh, dic biét néu hop chat thir nghiém 14 dain xuét cta hop chét tham chiéu. Khi
nghién ctru céc thir nghiém hodc quy trinh méi, cac hop chit theo sang ché c6 thé
dugc str dung dé thur nghi€ém hi¢u qua cta ching.

Céc hop chét theo sang ché ciing c6 thé duogc st dung trong cac thi nghiém
chén doén lién quan dén GPR40.

Sang ché con bao gdm san phdm san xuit. Khi dugce st dung trong ban md ta
nay, san phém san xuét duge du dinh bao gém, nhung khong chi giéi han &, bo kit va
bao go6i. San phdm san xuét theo sang ché, bao gdm: (a) vat chira thu nhét; (b) dugc
phim dugc dwa vao trong vét chira thir nhét nay, trong d6 dugc phdm nay chira: chit
tri liéu th nhét, bao gém hop chéf theo sdng ché hoac dang mubi duge dung cua no;
va, (c) to huéng dan sir dung chi ra ring dugc phim nay c6 thé duge st dung dé didu
tri nhiéu bénh hoic rdi loan lién quan dén GPR40 (nhu dugc xé4c dinh trén day). Theo
mot phuong an khéc, t& huéng din st dung chi ra rang dugc phdm nay c6 thé duge
sit dung két hop (nhu duge xac dinh trén ddy) voi chét tri liéu tht hai dé didu tri
nhiéu bénh hozcrdi loan lién quan dén GPR40. San phim sén xuét nay c6 thé con bao
gbm: (d) v4t chira thir hai, trong d6 cac thanh phan (a) va (b) duoc dua vao trong vat
chira thir hai niy va thanh phén ¢) dugc dé bén trong hodc bén ngoai vat chira thr hai
nay. Duogc dua vao trong céc vat chira thir nhét va thtr hai ¢6 nghia 13 vat chira tuong
g giit thanh phan ndy trong ranh gi6i cia né.

Vit chira thir nhét 12 chd chira duge dung dé giit dugce phim. Vat chtra nay c6
thé duoc diung dé san xuét, luu trir, van chuyén, va/hoic ban riéng/hang loat. Vit
chira thir nhit duge du dinh bao ham chai, binh, lo, binh ¢b nho, bom tiém, éng (vi
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du, @i véi ché phdm dang kem), hodc vat chira bit ky khac dugc ding dé san xuit,
gift, Irru trit, hogic phan phét san phdm duoc.

Vat chira thtr hai 14 vét chira duge ding dé giit vat chira thir nhit va, ty ¥, to
huéng dan sit dung. Vi du vé vét chira thir hai bao gdm, nhung khong chi gi6i han &,
hdp (vi du, bia cling hodc chét déo), thung thua, hdp bia cling, tai (vi du, ti giéy hoac
thi bang chat déo), tii nhd, va géi. To hudng dan sir dung c6 thé dugce gin bang vit Iy
v6i mat ngoai clia vét chira thir nhét thong qua bang dinh, keo, kep, hodc mot phuong
phép gin khac, hogc n6 c¢6 thé nim bén trong vat chira thir hai ma khéng cin bién
phép gin bang vét 1y bt ky véi vét chira thir nhit. Theo cach khac, to huéng dan six
dung nim trén mat ngoai cta vt chira thir hai. Khi ndm trén mat ngoai cua vat chira
thtr hai, wu tién ring to huéng din st dung dugc gin bing vat ly thong qua bang
dinh, keo, kep, hodc mot phuong phép gin khac. Theo cach khéc, n6 c6 thé sit ngay
hoic cham vao mit ngoai ctia vat chira thir hai ma khéng duge gin bang vat ly.

T huéng dan st dung 13 tem, nhén, vat ghi, v.v. ma trich dan thong tin lién
quan dén dugc phdm nim trong vét chtra thir nhit. Théng tin dugc trich din thuong
s& dugc quyét dinh béi co quan quan 1y cia viing ma san phim san xuit nay dugce ban
(vi du, Cyc quan 1y Dugc phdm va Thuc phim Hoa K¥). Tét hon 13, t huéng din st
dung trich dan cu thé cac chi dinh ma dugc phdm nay da dugc phé chuén. To hudng
din str dung cé thé dugc 1am tir nguyén li€u bat ky ma trén d6 moi nguoi cd thé doc
thong tin dugc chira trong d6 hodc trén do. Tét hon 13, to huéng dan st dung 13
nguyén liéu c6 thé in dugc (vi du, gidy, chit déo, bia clng, gidy kim loai, gidy hodc
chit déo dinh mat sau, v.v.) ma trén d6 thong tin mong mubn da dugc tao ra (vi du,
dugc in hodc dugc dua vao).

Céc d4u hiéu khéc ciia sang ché s& trd nén hién nhién trong qud trinh mo t4 céc
phuong 4n minh hoa sau ma duge dura ra nhim muyc dich minh hoa sang ché va khoéng

dugc du dinh giéi han pham vi cia sang ché.

Vi du thye hién sang ché

Céc vi du sau dugc dua ra dé minh hoa, 13 mot phén pham vi va cac phuong an
cu thé cia sang ché va khong du dinh gi6i han pham vi ctia sang ché. Cac hop chét
theo sang ché c6 thé c6 mot hodc nhidu tim khong dbi ximg. Xuyén sudt cc vi du va
yéu ciu bao h$ keém theo, cong thirc hodc tén hoa hoc nhét dinh s& bao ham tAt c& cac

chit dong phan 1ap thé va chit dong phén quang hoc va céc raxemat cta ching trong
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treong hop céc chit ddng phan nay ton tai. Trir khi c6 chi din khéc, tit ca cac dang
khong d6i xtmg (déng phan di 4nh va ddng phén khong ddi quang) va cic dang
raxemic déu nim trong pham vi clia sang ché.

Céc tir viét tit va cac ky hiéu héa hoc c6 nghia thong thudng va hay dugc
dung ctia chiing trir khi c6 chi dAn khéc. Trir khi c6 chi din khéc, cac hop chit dugc
md ta trong ban md ta ndy da dugc didu ché, tach va mo ta dic diém bang cach st
dung cac so dd va cac phuong phap khac duge boc 16 trong ban md ta ndy hodc c6

thé dugc didu ché bing cach sir dung ciing so d6 va phuong phép.

Céc phuong phap HPLC/MS va HPLC diéu ché/phan tich dugc ding trong viéc md
t4 dic diém hodc tinh ché cia cac hop chét vi du

HPLC/MS phén tich (trir khi ¢6 luu y khéc) dugc thuc hién trén may sdc ky
1éng Shimadzu SCL-10A va khéi phé ké Waters MICROMASS® ZQ (khi khir
solvat: nito; Nhiét do khir solvat 250°C; Nhi¢t 4o nguén jon: 120°C; diéu kién phun
dién tir drong) bang cach str dung phwong phép sau:

Gradien tuyén tinh tir 0% dén 100% dung méi B trong 2 pht, v&i 1 phut gitt &
100% B;

Hién 4nh bing UV & 220 nm;

Cot: PHENOMENEX® Luna C18 (2) 30 mm x 4,60 mm; 5m hat (dugc gia
nhiét dén nhiét do 40°C);

‘Téc @6 dong: 5 ml/phut;

Dung mdi A: 10% MeCN-90% H,0-0,1% TFA; hodc, 10% MeOH-90% H,O-
0,1% TFA; va

Dung méi B: 90% MeCN-10% H,0-0,1% TFA; hodc, 90% MeOH-10% H,0-
0,1% TFA.

HPLC didu ché (trir khi ¢6 luu y khéac) duoc thuc hién trén may sic ky 1ong
Shimadzu SCL-10A véi gradien tuyén tinh 14 20-100% dung mdi B trong 10 hogc 30
phit, v6i mdi 2 hodc 5 phit (1an luot) giit & 100% dung méi B;

Hién 4nh bing UV ¢ 220 nm;

Co6t: PHENOMENEX® Luna Axia Sp C18 30x100 mm;

© Tbc @6 dong: 20 ml/phut;
Dung mdi A: 10% MeCN-90% H,0-0,1% TFA; va
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Dung méi B: 90% MeCN-10% H,0-0,1% TFA.

HPLC phén tich (trir khi c6 lwu ¥ khac) duogc thuc hién dé xac dinh do tinh

khiét ctia hop chét trén Shimadzu SIL-10A bing cach sir dung phuong phap sau (trir

khi ¢6 chi din khac, thoi gian Iuu duoc 1iét ké trong cac vi du chi thoi gian luu cua -

cot 1):

hoic

Gradien tuyén tinh tir 10% dén 100% dung méi B trong 15 phit;
Hién anh bing UV & 220 nm va 254 nm;

Cot 1: SunFire C18 3,5 pm, 4,6x150mm;

Cot 2: XBridge Phenyl 3,5um, 4,6x150 mm;

Téc @ dong: 1 ml/phut (d6i v6i ca hai cot);

Dung mbi A: 5% MeCN- 95% H,0-0,05% TFA; va

Dung méi B: 95% MeCN -5% H,0-0,05% TFA.

Gradien tuyén tinh tir ty 16 phan trim ban du da dinh dén 100% dung moi B

trong 8 phtt;

Hién 4nh bing UV & 220 nm;

Cot: ZORBAX® SB C18 3,5 um, 4,6x75mm;

Tdc @ dong: 2,5 ml/phut;

Dung méi A: 10% MeOH-90% H,0-0,2% H;PO,; va
Dung méi B: 90% MeOH-10% H,0-0,2% H;PO,.

NMR dugc dung trong viéc md ta dac diém cta cac hop chét vi du

Phd 'H NMR (trir khi ¢6 hru ¥ khac) thu dugc bing céc phd ké bién ddi

JEOL® hoéc Bruker FOURIER® hoat dong & 400 MHz hodc 500 MHz. Thit nghiém
"H-nOe dugc thyc hién trong mot sb truong hop dé giai thich v& hoa hoc chon loc
huéng phan tmg bing phd ké bién déi 400 MHz Bruker FOURIER®.

Dir liéu phé dugc bao cdo dudi dang do dich chuyén hoéa hoc (d6 bdi, sb lugng

hydro, hing s6 ghép cap tinh theo Hz) va duogc bao céo theo ppm (don vi d) so véi

chuan ndi (tetrametylsilan = 0 ppm) dbi v6i phd "H NMR, hodc duoc dbi chiéu véi
pic dung mdi du (2,49 ppm dbi v6i CD;SOCD,H, 3,30 ppm dbi voi CD,HOD, 1,94
d6i véi CHD,CN, 7,26 ppm dbi véi CHCls, 5,32 ppm d6i véi CDHCL).
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Vidul
Axit 2-((2S,3S,4R)-1-(4-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-
4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

CH3
////OCH3
e}

N Pz

OCH, /L CHs

1A. (R)-1-benzyl 2-metyl 4-((tert—butyld1metylsi1yl)0xy)—4,5-dihydro-IH-
pyrol-1,2-dicarboxylat: Dung dich chua (2S4R)-metyl 4-hydroxypyrolidin-2-
carboxylat, HC1 (10,0 g, 55,3 mmol) trong CH-Cl, (76 ml) & rt dugc bd sung
imidazol (8,66 g, 127 mmol) va TBS-C1 (9,17 g, 60,8 mmol). Hén hop phan tng nay
dugce khudy o rt qua dém. Hon hop phéan tmg niy dugc rira bing dung dich nuéc
Na,CO3; 10% (75 ml). Céc 16p duoc tach ra va 16p nude duge chiét b?mg CH,CI, (75
ml). Lép hiru co gdp lai duge co dén mot thé tich nhé va sau do, toluen duge bd sung
vao va cac phén dugc ¢6 dén ~75 ml. Pha toluen dugc ria b%tng nudc va sau do, duoc
sit dung truc tiép & budc tiép theo. Dung dich chita (2S,4R)-metyl 4-((tert-
butyldimetylsilyl)oxy)pyrolidin-2-carboxylat trong toluen di duoc 1am lanh xubng
nhiét d6 0°C duge bd sung nudc (25 ml) tiép theo NaDCC (6,69 g, 30,4 mmol). Sau
30 phut, hdn hop phan ting ndy duogc loc qua CELITE®, duge rira bang toluen (30
ml), Va céc pha duoc tach ra. Pha hitu co duge rira bang nuée, 1am lanh xudng nhiét
d6 0°C, va NEt; (9,3 ml, 66 mmol) dugc bd sung vao. Hén hop phéan tng ndy dugc
khudy trong 1 h & nhiét d6 0°C va sau d6 qua dém & rt. Dung dich hitu co dugc rira
bing nudc (2x), lam khoé (MgSO,), va ¢d. Nguyén lidu thd duge sir dung truc tip &
bude tiép theo ma khong can tinh ché thém. Dung dich chtta (R)-metyl 3-((tert-
butyldimetylsilyl)oxy)-3,4-dihydro-2H—pyrol-5-carboxyiat trong CH,Cl, (101 ml) &
nhiét @ -10°C duoc bd sung 2,6-lutidin (11,8 ml, 101 mmol) tiép theo bd sung timg
giot benzyl clorofomat (7,9 ml, 56 mmol) va hdn hop phan tng nay dugc lam 4m dén
rt va dugc khudy qua dém. Etylendiamin (0,50 ml, 7,4 mmol) duoc bd sung vao hdn
hop phan g nay, hdn hop niy duge khudy trong 15 min & rt va sau do, duoc rira
bang dung dich nudc axit xitric 1 N (60 ml) va dung dich nuée HCI 1 N (50 ml). Lép
hitu co duoc rira béng nude, dung dich nuée KH,PO4 1,5 N, va nude mubi. Lép hitu

co dugce 1am kho (Na,SOy), loc va ¢d. San phdm thd dugc tinh ché bang sic ky silic
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dioxit dé thu duoc hop chét 1A (16,3 g, 41,6 mmol, hiéu sudt 82%) dudi dang dau
khong mau. Phan tich LC-MS Tinh dugc dbi véi CyoH9NOsSi: 391,55, tim ra [M+H]
392,0. "TH NMR (500 MHz, CDCl5) & 7,40 - 7,29 (m, 5H), 5,69 - 5,62 (m, 1H), 5,20 -
5,11 (m, 2H), 4,94 (dt, /=7,7, 3,2 Hz, 1H), 3,98 (dd, J/~=12,4, 8,0 Hz, 1H), 3,79 (dd,
J=12,2, 3,4 Hz, 1H), 3,71 - 3,62 (m, 3H), 0,88 (s, 9H), 0,07 (d, J/=3,3 Hz, 6H).
1B. (2R3S,4R)-1-benzyl  2-metyl 4-((tert-butyldimetylsilyl)oxy)-3-
metylpyrolidin-1,2-dicarboxylat: CuBr-SMe, (4,78 g, 23,2 mmol) duoc tao huyén
phil trong Et,0 khan (51 ml) va dugc 1am lanh xudng nhiét d6 -40°C. Dung dich
MeLi 1,6 M trong Et,0 (29,1 ml, 46,5 mmol) dugc bd sung vao timg giot gua phéu
bd sung. Dung dich nay dugc khudy trong 1 h va sau d6, dung dich chira hop chit 1A
(7,00 g, 17,9 mmol) trong Et,0 (20,4 ml) dugc bd sung vio timg giot gua phéu bd
_sung. Hn hop phan tng nay duoc khudy trong 45 min & nhiét d6 -45°C va sau do,
duogc chuyén gua 6ng thong vio dung dich dang dugc khudy manh chtra nuée NH,Cl
bdo hoa va dugc khudy trong 30 min. Lép hitu co duoc tich ra va dugc rira bing
dung dich nuéc NH4Cl béd hoa. Lép nuée gdp lai duge chiét b%mg hexan. Lép hitu co
g0p lai duoc 1am kho (MgS04) va cd. Nguyén lidu tho dugc tinh ché bang sic ky silic
dioxit dé thu duoc hop chit 1B (5,11 g, 12,5 mmol, hi¢u sut 70%) dudi dang dau
khong mau. Phén tich LC-MS Tinh dugc d6i véi C, Ha3NOsSi: 407,58, tim ra [M+H]
408,2. '"H NMR (500 MHz, CDCL3) § (hai chit ddng phan hinh hoc) 7,40 - 7,27 (m,
5H), 5,21 - 5,00 (m, 2H), 4,01 - 3,90 (m, 1H), 3,87 - 3,80 (m, 1,6H), 3,77 - 3,71 (s va
m, 1,8H), 3,57 (s, 1,6H), 3,36 - 3,28 (m, 1H), 2,33 - 2,25 (m, 1H), 1,11 (dd, J=7,2, 2,2
Hz, 3H), 0,86 (s, 9H), 0,08 - 0,01 (m, 6H).
1C. (2R,3S.4R)-1-benzyl 2-metyl 4-hydroxy-3-metylpyrolidin-1,2-
dicarboxylat: Dung dich chira hop chit 1B (5,10 g, 12,5 mmol) trong THF (42 ml)
dugc bd sung dung dich TBAF 1 M trong THF (19 ml, 19 mmol) va hdn hop phan
tmg nay dugc khudy & rt trong 1 h. Hon hop phan ng nay dugc pha lodng bing
EtOAc va dugc rira bang nu6e va nude mubi, 1am khoé (MgSO,), va cb. Nguyén lidu
thd dugc tinh ché bing sic ky silic dioxit dé thu dwugc hop chdt 1C (3,61 g, 12,3
mmol, hiéu sudt 98%) dudi dang dau khéng mau, ddu nay két tinh thanh chit rin mau
tring khi dé yén. Phan tich LC-MS Tinh dugc d6i véi CysH;oNOs: 293,32, tim ra
[M+H] 294,0. 'TH NMR (400 MHz, CDCL3) & 7,41 - 7,27 (m, 5H), 5,25 - 4,97 (m,
2H), 4,09 - 3,96 (m, 1H), 3,95 - 3,87 (m, 1H), 3,86 - 3,70 (m, 3H), 3,69 - 3,57 (m,
- 2H), 3,10 - 2,83 (m, 1H), 2,37 (td, J=6.9, 2,9 Hz, 1H), 1,12 (d, /=7,3 Hz, 3H).
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ID.  (2R3S,4R)-1-benzyl  2-metyl  4-(alyloxy)-3-metylpyrolidin-1,2-
dicarboxylat: Dung dich chita hop chit 1C (0,405 g, 1,38 mmol) trong DMF (6,9 ml)
& nhiét do 0°C dugc bd sung NaH 60% (0,083 g, 2,1 mmol). Hon hop phan Ung nay
duoc khqu trong 30 min va sau d6, alyl bromua (0,18 ml, 2,1 mmol) duoc bd sung
vao. Hon hop phéan tmg nay dugc 1am 4m dén rt va duge khudy trong 1 h. Hdn hop
phan tng nay duge 1am ngimg bang nuée va dugc pha lodng bing EtOAc. Cac 16p
dugc tach ra va 16p hitu co dugce rira bing nude (4x). L6p hitu co duge ria bang nuée
mudi, 1am khé (MgSOy), va cb. San phim tho dugce tinh ché bing séc ky silic dioxit
dé thu dugc hop chét 1D (0,446 g, 1,34 mmol, hidu sudt 97%) du6i dang dau khong
mau. Phan tich LC-MS Tinh dugc ddi véi CisHpsNOs: 333,38, tim ra [M+H] 334,0.
"H NMR (500 MHz, CDCl3) § (hai chit déng phan hinh hoc) 7,41 - 7,27 (m, 5H),
5,90 - 5,77 (m, 1H), 5,29 - 4,99 (m, 4H), 4,09 - 3,90 (m, 3H), 3,86 va 3,80 (2 dd,
J=11,3, 5,6 Hz, 1H), 3,73 va 3,57 (2 s, 3H), 3,67 - 3,61 (m, 1H), 3,46 (ddd, /~11,0,
6,1, 4,7 Hz, 1H), 2,59 - 2,44 (m, 1H), 1,14 (dd, /<7,2, 1,1 Hz, 3H).

1E. (2R,35,4R)-1-benzyl 2-metyl 4-(3-hydroxypropoxy)-3-metylpyrolidin-1,2-
dicarboxylat: Dung dich chira hop chéit 1D (2,74 g, 8,20 mmol) trong THF (4,1 ml) &
nhiét dd 0°C dugc bd sung dung dich BH;-THF 1 M (2,8 ml, 2,8 mmol) trong THF.
Sau 15 min, hdn hop phan ting nay duoc khudy & rt trong 2,2 h. BH; THF b sung (1
M trong THF) (0,2 ml, 0,2 mmol) dugc bb sung vao va hdn hop phan ung nay dugc
khudy trong 15 min nira. Nu6c (4,1 ml) va natri perborat-4H,0 (1,29 g, 8,37 mmol)
dugc bd sung vao. Sau khi khudy trong 2 h, hén hop phan tmg nay dugc pha loang
bing EtOAc, dugc rira bang nudc mudi, 1am kho (MgSO,), va cb. San phim thd dugc
tinh ché bang séc ky silic dioxit dé thu dugc hop chit 1E (2,17 g, 6,18 mmol, hidu
sudt 75%) du6i dang diu khong mau. Phan tich LC-MS Tinh dugc d6i véi
C1sHsNOg: 351,39, tim ra [M+H] 352,0. '"H NMR (500 MHz, CDCl;) & (hai chét
ddng phén hinh hoc) 7,43 - 7,27 (m, 5H), 5,26 - 5,00 (m, 2H), 4,18 - 3,98 (m, 1H),
3,84 - 3,76 (m, 1H), 3,75 va 3,61 (hai s, 3H), 3,73 - 3,66 (m, 2H), 3,61 - 3,50 (m, 4H),
2,62 - 2,50 (m, 1H), 2,04 - 2,00 (m, 1H), 1,77 (quind, J=5,7, 2,9 Hz, 2H), 1,12 (d,
J=7,2 Hz, 3H).

1F. (2R,35,4R)-1-benzyl 2-metyl 4-(3-metoxypropoxy)-3-metylpyrolidin-1,2-
~dicarboxylat: Dung dich chira hop chat 1E (2,17 g, 6,18 mmol) trong MeCN (7,7 ml)
dugc bd sung Ag,0 (3,58 g, 15,4 mmol) va Mel (3,9 ml, 62 mmol). Hén hop phan
ung nay dugc khuéy & nhiét d6 50°C trong 18 h. Hon hop nay dugce loc va cd. San
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phim thé dugc tinh ché bang séc ky silic dioxit d& thu dugc hop chét 1F (2,71 g, 7,42
mmol, hiéu suét 81%). Phan tich LC-MS Tinh dugc ddi v6i C1oH,7NOg: 365,42, tim
ra [M+H] 367,0. "H NMR (500 MHz, CDCl;) & 7,41 - 7,27 (m, 5H), 5,24 - 4,99 (m,
2H), 4,08 - 3,94 (m, 1H), 3,89 - 3,76 (m, 1H), 3,73, 3,58 (2 s, 3H), 3,57 - 3,53 (m,
1H), 3,51 - 3,42 (m, 3H), 3,40 (t, J/=6,2 Hz, 2H), 3,32, 3,3 (2 s, 3H), 2,49 (dtd, J=6.9,
4,7, 2,2 Hz, 1H), 1,76 (quind, J=6,3, 2,1 Hz, 2H), 1,13 (dd, /=7.2, 3,0 Hz, 3H).

1G. (2R,3S.,4R)-benzyl 2-(hydroxymetyl)-4-(3-metoxypropoxy)-3-
metylpyrolidin-1-carboxylat: Dung dich chira hgp chét 1F (4,13 g, 11,3 mmol) trong
THF (57 ml) & nhiét d6 0°C duge bd sung dung dich LiBH, 2 M (11,3 ml, 22,6
mmol) trong THF. Hon hgp phan tmg nay dugc 1am 4m dén rt va dugc khudy trong
17 h. Hon hop phén tmg nay duge 1am lanh xubng nhiét d6 0°C, 1am ngimg cin thin
biang dung dich nuwée NH,Cl'bdo hoa, va duge pha lodng bing EtOAc/nude. Cac 16p
duoc tach ra va 16p hitu co duoc rira bang nudc mudi, lam kho (MgSO,), va ¢d. San
phim thd dugc tinh ché bang sic ky silic dioxit dé thu dugc hop chit 1G (3,25 g, 9,15
mmol, 81%) dudi dang diu khong mau. Phan tich LC-MS Tinh dugc dbi vdi
C1sHyNOs: 337,41, tim ra [M+H] 338,0. '"H NMR (500 MHz, CDCl;) § 7,40 - 7,28
(m, 5H), 5,14 (s, 2H), 4,41 - 4,31 (m, 1H), 3,85 - 3,70 (m, 3H), 3,69 - 3,61 (m, 1H),
3,57 - 3,47 (m, 3H), 3,46 - 3,39 (m, 2H), 3,34 - 3,26 (m, 3H), 2,06 - 1,94 (m, 1H),
1,81 (quin, J=6,4 Hz, 2H), 1,09 (dd, J=9,9, 7,2 Hz, 3H).

1H. ((2R,3S,4R)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metanol: Hdn
hop gdm hop chét 1G (3,25 g, 9,63 mmol) va Pd/C (0,820 g, 0,771 mmol) trong
MeOH (193 ml) dugc thdi khi agon (3x) va sau d6, H, (3x). Hon hop phan Gng nay
duoc khudy dudi khi H, (1 atm (101,325 kPa)) & rt trong 3,5 h. Hon hop nay dugc loc
qua CELITE® va cb dé thu duoc hop chat 1H (2,03 g, 9,99 mmol, hiéu suét 100%).
Phan tich LC-MS Tinh duge ddi v6i CgH,NOs: 203,28, tim ra [M+H] 204,1. 'H
NMR (500 MHz, CDCls) 6 3,63 (dd, J=11,1, 3,4 Hz, 1H), 3,55 - 3,49 (m, 2H), 3,47
(t, J=6,3 Hz, 2H), 3,43 (td, J=6,3, 2,1 Hz, 2H), 3,31 (s, 3H), 3,06 - 3,00 (m, 1H), 2,98
- 2,90 (m, 1H), 2,85 - 2,76 (m, 1H), 1,85 (dt, J=6,9, 3.4 Hz, 1H), 1,83 - 1,75 (m, 2H),
1,05 (d, J=7,2 Hz, 3H).

11. 4-bromo-2-metoxypyridin: Hén hgp phan ung khong ddng nhéit gdm 4-
bromo-2-flopyridin (2,64 ml, 25,6 mmol) va NaOMe (8,29 g, 153 mmol) trong
MeOH (36,5 ml) dugc cho phan tmg trong 6ng chiu 4p ¢ nhiét do 155°C trong 5 h.

Hon hop phan tmg nay duoc dé ngudi xubng nhiét do rt va chit rin dugce loc va ria
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bang EtOAc. Phéan dich loc duogc ¢d thanh diu mau vang xam v6i mot it chit rin mau
tring. Dau mau vang duoc gan va duoc pha loang bing nudc va dung dich nay dugc
chiét bang EtOAc (2x). Céc 16p hiru co gdp lai duge rira bing nude va nuée mudi,
1am khd bing MgSO;, loc va cb dé thu dugc hop chét 11 (4,43 g, 21,20 mmol, hiéu
sut 83%) du6i dang ddu mau vang. Phan tich LC-MS Tinh dugc dbi véi CgHgBINO:
188,02, tim ra [M+H] 187,9, 189,9. '"H NMR (400 MHz, CDCl;) & 7,98 (d, J=5,5 Hz,
1H), 7,02 (dd, J=5,5, 1,5 Hz, 1H), 6,94 (d, /=1,8 Hz, 1H), 3,92 (s, 3H).

1J. 4-bromo-5-clo-2-metoxypyridin: Dung dich chira hop chit 11 (2,00 g, 10,6
mmol) trong DMF (21 ml) duge bd sung NCS (2,98 g, 22,3 mmol). Hén hop phéan
ng nay dugc khudy & rt qua dém. Hon hop phan tng ndy duge lam ngimg bang
nuée, dugc pha lodng bang EtOAc, va cac 16p duoc tach ra. Lé6p nuée duge chibt
bing EtOAc va phin chiét hitu co g0p lai duoc rira bang nude mudi, lam kho bang
MgSOy, va cb. San phim thd dugc tinh ché bang sic ky silic dioxit d& thu dugc hop
chit 17 (2,15 g, 9,18 mmol, hiéu suét 86%) dudi dang chét rn mau tréng. Phan tich
LC-MS Tinh dugc dbi véi CgHsBrCINO: 220,92, tim ra [M+H] 223,8. 'H NMR (400
MHz, CDCly) 6 8,15 (s, 1H), 7,05 (s, 1H), 3,91 (s, 3H).

IK. (3,4-cis)-1-benzyl-3-metylpiperidin-4-ol: Dung dich chira 1-benzyl-3-
metylpiperidin-4-on (24,8 g, 122 mmol) trong THF (102 ml) & nhiét do -78°C dugc
bb sung timg giot dung dich L-Selectride 1 M (183 ml, 183 mmol) trong THF. Hén
hop phén tng nay dugc khudy & nhiét do -78°C trong 90 min. EtOH (22 ml), nudc
(55 ml), va dung dich nuéc NaOH 1 M (55 ml) lan luot dugc bd sung vao. Hon hop
phén tng nay dugc 1am 4m dén 0°C va dung dich nudéc H,O, 30% (55 ml) dugce bd
sung vao timg giot. B& 1am lanh duoc 14y ra va hdn hop phan tng nay dugc khudy &
rt trong 2 h. Hon hop phan tmg nay dugc pha lodng bing EtOAc va chét rin mau
tréng khong tan dugc loai bo. Lép hitu co dugc rira béng dung dich nudc NaHCO;
bdo hoa va nude mudi, 1am khd (MgSO,), va ¢ dé thu dugc san phdm thé dudi dang
dau. Tinh ché théng qua sic ky silic dioxit thu dugc hop chét 1 K dudi dang chét rin
mau tring (22,2 g, hiéu sudt 88%). Phan tich LC-MS Tinh dugc ddi v6i Ci3H;oNO:
205,30, im ra [M+H] 206,2. "H NMR (500 MHz, CDCls) & 7,40 - 7,20 (m, SH), 3,84
(s, 1H), 3,55 (s, 2H), 2,60 - 1,73 (m, 7H), 0,97 (d, 3H).

IL. (3,4-cis)-1-benzyl-4-((tert-butyldimetylsilyl)oxy)-3-metylpiperidin: Dung
dich chira hop chit 1 K (21,86 g, 106,5 mmol) va NEt; (44,5 ml, 320 mmol) trong
CH,Cl, (107 ml) & nhiét d@6 0°C dugc bd sung TBSOTS (29,4 ml, 128 mmol). Hdn
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hop phan tmg nay duoc khudy & nhiét d6 0°C trong 1 h. Dung dich nuéc NaHCOs;
bdo hoa (180 ml) dugc bd sung tir tir vao hdn hop phan tmg nay. Hon hop nay duoc
cd, pha loang béng EtOAc, rira b'cllng nude va nude mudi, 1am khod (MgS0,), va cd.
Tinh ché théng qua sic ky silic dioxit thu dwoc hop chét 1L duéi dang diu (31,48 g,
hiéu suit 92%). Phan tich LC-MS Tinh dugc d6i véi CioHsNOSi: 319,56, tim ra
[M+H] 320,3. '

IM. (3,4-cis)-4-((tert-butyldimetylsilyl)oxy)-3-metylpiperidin: Hén hgp gdm
hop chit 1L (15,7 g, 49,3 mmol) va Pd/C 10% (3,15 g) trong MeOH (493 ml) dugc
thdi khi agon (3x) va H, (3x). Hon hop phan img nay dugc khudy dudi khi H, (1 atm
(101,325 kPa)) & rt i:rong 24 h. Hon hop nay duge loc qua CELITE® va phan dich loc
duge ¢6 d& thu duge hop chit 1M (11,3 g, 49,3 mmol, hiéu sudt 100%). 'H NMR
(500 MHz, CDCly) 6 3,80 (s, 1H), 2,90 (m, 1H), 2,70 - 2,50 (m, 4H), 1,60 - 1,50 (m,
3H), 0,86 (s, 9H), 0,80 (d, 3H), 0,00 (s, 6H).

IN. 4-((3,4-cis)-4-((tert-butyldimetylsilyl)oxy)-3-metylpiperidin-1-y1)-5-clo-
2-metoxypyridin: Hon hop gdm hop chét 17 (9,70 g, 43,6 mmol), hop chét 1M (10,0
g, 43,6 mmol), va K,CO; (12,0 g, 87,0 mmol) trong DMSO (14,5 ml) duoc khuéy
manh & nhiét d6 110°C qua dém. Hdn hop phéan tmg nay duoc pha lodng bang nudc
va chiét bang EtOAc. Lép hitu co dugc rira bang nudc va nudc mudi, 1am kho
(MgSO,), va cd. Tinh ché théng qua sic ky silic dioxit thu dugc hop chét IN dudi
dang diu (14,3 g, 38,6 mmol, hiéu sudt 77%). Phén tich LC-MS Tinh dugc dbi véi
C15H3,CIN,0,Si: 370,18, tim ra [M+H] 371,2. "H NMR (400 MHz, CDCl3) & 7,94 (s,

1H), 6,27 (s, 1H), 3,90 - 3,85 (m, 4H), 3,25 (dtd, /~11,7, 3,9, 1,8 Hz, 1H), 3,14 - 3,02
(m, 2H), 2,84 (t, /~11,0 Hz, 1H), 2,00 - 1,88 (m, 1H), 1,88 - 1,81 (m, 1H), 1,80 - 1,71
(m, 1H), 0,94 - 0,89 (m, 12H), 0,06 (s, 6H).

10. (3.4-cis)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-ol: Dung
dich chtra hop chét 10 (10,0 g, 27,0 mmol)) trong THF (27 ml) dugc bd sung dung
dich TBAF 1 M trong THF (81 ml, 81 mmol). Hén hgp phan tmg nay dugc khudy &
nhiét do 23°C trong 16 h. Dung dich nuéc NaHCO; béo hoa (100 ml) dugce bd sung
tir tir vao hdn hop phén tmg nay. Hon hop nay dugc chiét bing EtOAc (2 x 100 ml)
va ph?m chiét hiru co g0p lai dugc rira béng nudc (50 ml) va nude mudi (50 ml), 1am
kho (Na,SO,), loc va cb. Tinh ché théng qua sic ky silic dioxit thu dwgc hop chit 10
duéi dang bot mau tra"mg (7,00 g, 27,0 mmol, hi¢u suét 99%). Phan tich LC-MS Tinh
dugc d6i véi CpH,CIN,O,: 256,10, tim ra [M+H] 257,0. 'H NMR (400 MHz,
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CDCls) 6 7,96 (s, 1H), 6,27 (s, 1H), 3,98 - 3,91 (m, 1H), 3,88 (s, 3H), 3,26 - 3,18 (m,
1H), 3,16 - 3,06 (m, 2H), 2,90 (dd, /~=11,7, 9,9 Hz, 1H), 2,11 - 2,00 (m, 1H), 2,00 -
1.84 (m, 2H), 1,40 (d, J/=3,7 Hz, 1H), 1,03 (d, J=6,8 Hz, 3H).

1P. (3,4-cis)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-ol, chét ddng
phan 1 va chét ddng phan 2: Hop chit 10 (8,8 g, 34,2 mmol) dugc tach ra bang SFC
khong d6i ximg dé thu duoc hop chat 1P dudi dang cac chét ddng phan don. Hop
chét 1P, chit ddng phan 1 (3,00 g, 11,7 mmol, hiéu suit 34%) dugc tach ra dudi dang
diu khong mau. Phan tich LC-MS Tinh dugc di véi C,H;,CIN,0,: 256,10, tim ra
[M+H] 257,0. "H NMR (400 MHz, CDCl5) & 7,96 (s, 1H), 6,27 (s, 1H), 3,97 - 3,91
(m, 1H), 3,88 (s, 3H), 3,27 - 3,17 (m, 1H), 3,16 - 3,04 (m, 2H), 2,90 (dd, J~=11,7, 9,9
Hz, 1H), 2,05 (dd, J=6,9, 2,9 Hz, 1H), 2,00 - 1,83 (m, 2H), 1,42 {(d, J=3,8 Hz, 1H),
1,03 (d, J=7,0 Hz, 3H). Hop chét 1P, chét ddng phan 2 (3,00 g, 11,7 mmol, higu sudt
34%) dugc tach ra du6i dang diu khong mau. Phan tich LC-MS Tinh dugc adi véi
C12H;7CIN,O,: 256,10, tim ra [M+H] 257,0. '"H NMR (400 MHz, CDCl3) § 7,96 (s,
1H), 6,27 (s, 1H), 3,97 - 3,91 (m, 1H), 3,88 (s, 3H), 3,27 - 3,17 (m, 1H), 3,16 - 3,04
(m, 2H), 2,90 (dd, J~11,7, 9,9 Hz, 1H), 2,05 (dd, J=6.9, 2,9 Hz, 1H), 2,00 - 1,83 (m,
2H), 1,42 (d, J=3,8 Hz, 1H), 1,03 (d, /=7,0 Hz, 3H).

1Q. | 5-clo-4-((3,4-trans)-4-(4-iodophenoxy)-3-metylpiperidin-1-yl)-2-
metoxypyridin: Dung dich chtra hop chét 1P, chit dong phan 1 (0,519 g, 2,02 mmol),
4-iodophenol (0,579 g, 2,63 mmol), va BuzP (0,80 ml, 3,2 mmol) trong toluen (25
ml) duge bd sung ADDP (0,817 g, 3,24 mmol). Hon hop phén tmg ndy dugc siéu am
trong 99 min. Hon hop phan tmg nay dugc rét vao hexan, duge loc va ¢d. San phim
thd duoc tinh ché bing séc ky silic dioxit d& thu dwoc hop chit 1Q (0,482 g, 1,05
mmol, hidu sudt 52%) duéi dang diu khong mau. Phan tich LC-MS Tinh dugc déi
v6i C1gHp0ClIN,O,: 458,72, tim ra [M+H] 459,0. "H NMR (400 MHz, CDCl3) § 7,98
(s, 1H), 7,61 - 7,50 (m, 2H), 6,75 - 6,66 (m, 2H), 6,27 (s, 1H), 3,99 - 3,90 (m, 1H),
3,89 (s, 3H), 3,56 - 3,46 (m, 2H), 2,93 - 2,82 (m, 1H), 2,65 (dd, J=12,3, 9,0 Hz, 1H),
2,23 - 2,08 (m, 2H), 1,82 (dtd, J~=13,1, 9,7, 3,9 Hz, 1H), 1,10 (d, J=6,6 Hz, 3H).

IR. ((2R,3S.,4R)-1-(4-(((3.,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yDmetanol: Hop chét 1Q (0,191 g, 0,416 mmol), hop chit 1H (0,0770 g, 0,379
mmol), Cul (0,014 g, 0,076 mmol), va NaOH (0,045 g, 1,1 mmol) duoc gfp lai trong

bng ding duoc trong 10 vi séng, ma dugc thdi khi agon. #-BuOH (1,9 ml) dugc bd
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sung vao va hdn hgp phan tmg niy dugc gia nhiét dén nhiét d6 90°C qua dém. Hon
hop phan tng néy dugc @& ngudi xudng nhiét do rt va 1am ngimg bing dung dich
nuée NH,Cl bio hoa. San phdm nay duge chiét bing CH,Cl, (3x). Céc 16p hitu co
g0p lai dugc rra béng nude mudi, 1am kho (MgSQy), va co. San phém thd duogc tinh
ché bang sic ky silic dioxit dé thu dugc hop chitIR (0,144 g, 0,269 mmol, hiéu sut
71%) du6i dang ddu mau hd phach. Phan tich LC-MS Tinh dwoc dbi véi
C,gH4CIN;Os: 534,09, tim ra [M+H] 534,2. '"H NMR (400 MHz, CDCl;) & 7,96 (s,
1H), 6,86 (d, /=9,0 Hz, 2H), 6,59 (d, J=9,0 Hz, 2H), 6,26 (s, 1H), 3,95 - 3,89 (m,
'1H), 3,88 (s, 3H), 3,77 (td, J=8,6, 4,1 Hz, 1H), 3,74 - 3,67 (m, 2H), 3,65 - 3,54 (m,
3H), 3,54 - 3,49 (m, 3H), 3,48 - 3,40 (m, 3H), 3,33 (s, 3H), 2,86 - 2,77 (m, 2H), 2,62
(dd, J=12,1, 9,2 Hz, 1H), 2,46 (q, /=7,3 Hz, 1H), 2,20 - 2,07 (m, 2H), 1,89 - 1,75 (m,
3H), 1,14 (d, J=6,6 Hz, 3H), 1,05 (d, J/=7,3 Hz, 3H). |

1S. 2-((25.3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetonitril: Hop chit 1R (0,144 g, 0,269 mmol) dugc hoa tan trong CH,Cl, (2,7
ml) va dung dich nay dugc lam lanh xuéng nhiét d6 0°C. MsCl (0,031 ml, 0,40
mmol) va NEt; (0,075 ml, 0,54 mmol) dugc bd sung vao 14n lugt va hdn hgp phan
tmg nay dugc khudy & nhiét d6 0°C trong 40 min. H3n hop phan tng nay duoc pha
loang bang EtOAc va dugc rira bang dung dich nuée HCI 1 N, dung dich nudc
NaHCO; bio hoa, va nudc mudi. Lép hitu co duge 1am khé (MgSO,) va cd. San
phém thd dugc hoa tan lai trong DMSO (2,7 ml) va NaCN (0,053 g, 1,1 mmol) dugc
bd sung vao. Hon hop phan tng nay dugc khudy & nhiét 4o 50°C qua dém. Hén hop
phan tmg nay dugc dé ngudi xubng nhiét do rt va 1am nging bing nude. San phim
nay dugc chiét bing EtOAc (3x). Céc 16p hitu co gop lai duge rira bing nude mubi,
1am khd (MgSOy), va cb. San phim thé dugce tinh ché bang sic ky silic dioxit dé thu
dugc hop chét 1S (0,1294 g, 0,238 mmol, hiéu suét 88%) dudi dang diu khong mau.
Phan tich LC-MS Tinh dugc dbi v6i CpoHzgCIN,O,: 543,10, tim ra [M+H] 543,2. 'H
NMR (400 MHz, CDCl;) & 7,97 (s, 1H), 6,90 (d, J=9,0 Hz, 2H), 6,49 (d, J=9,0 Hz,
2H), 6,26 (s, 1H), 3,89 (s, 3H), 3,83 - 3,72 (m, 2H), 3,69 (dd, J=9,1, 3,4 Hz, 1H), 3,63
- 3,46 (m, 6H), 3,44 (t, J/=6,2 Hz, 2H), 3,35 - 3,32 (m, 3H), 2,90 - 2,71 (m, 3H), 2,68 -
2,49 (m, 2H), 2,22 - 2,08 (m, 2H), 1,89 - 1,74 (m, 3H), 1,14 (d, /=6,6 Hz, 3H), 1,05
(d, J=7,3 Hz, 3H).
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1T. 2-((28.,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetat:
Dung dich HCI/MeOH/CH,Cl, ~3 M [25,2 ml, dugc pha ché béng cach bd sung AcCl
(5,2 ml) vao dung dich CHCl,/MeOH ty 1€ 3/2 (20 ml) & nhiét d6 0°C va sau do,
khudy & rt trong 20 min] dugc bd sung vao hop chét 1S (0,129 g, 0,238 mmol). Dung
dich thu dugce duge dé yén & rt trong 72 h. Hon hop phéan tng nay dugc ¢d va dugc
lam bay hoi quay bing MeOH (2x). Sau d6, dung dich HCI/MeOH ~3M [25,2 ml,
dugc pha ché bang cach bd sung AcCl (5,2 ml) vio dung dich CHCl/MeOH ty 1€ 3/2
(20 ml) & nhiét d6 0°C va sau do, khuéy ¢ rt trong 20 min] dugc bd sung vao cdn, roi
dugc gia nhiét dén nhiét 6 40°C qua dém ma khong khudy. Hn hop phan tmg niy
- dugce ¢6 va duge trung hoa bing dung dich nuéc Na,CO; bio hoa. San phdm nay
dugce chiét béng CH,Cl, (3x). Céc 16p hiru co gop lai duge rira béng nuée mubi, lam
khd (MgS0,), va cd. San phim thd dugc tinh ché bing sic ky silic dioxit tiép theo
RP-Prep HPLC va trung hoa bing dung dich nuéc NaHCO; béo hoa dé thu duge hop
chét 1T (0,0809 g, 0,140 mmol, hiéu suit 59%) duéi dang diu khong mau. Phén tich
LC-MS Tinh duge déi v6i C3oHypCIN;Og: 576,12, tim ra [M+] 576,3. "H NMR (500
MHz, CDCl5) & 7,97 (s, 1H), 6,88 (d, J/=9,1 Hz, 2H), 6,51 (d, /=9,1 Hz, 2H), 6,26 (s,
1H), 3,88 (s, 3H), 3,80 - 3,74 (m, 2H), 3,72 (br. s, 1H), 3,71 (s, 3H), 3,60 - 3,48 (m,
4H), 3,47 - 3,42 (m, 4H), 3,34 - 3,31 (m, 3H), 2,85 - 2,77 (m, 2H), 2,75 - 2,67 (m,
1H), 2,62 (dd, J~=12,4, 9,4 Hz, 1H), 2,36 (q, J=7.4 Hz, 1H), 2,19 - 2,08 (m, 2H), 1,87
- 1,76 (m, 3H), 1,14 (d, J=6,6 Hz, 3H), 1,01 (d, /7,4 Hz, 3H).
Vi du 1: Dung dich chira hop chét 1T (0,0809 g, 0,140 mmol) trong THF (3,9
ml), i-PrOH (0,39 ml), va nuédc (0,39 ml) dugc bd sung dung dich nuéc LiOH 1 M
(0,70 ml, 0,70 mmol). Hdn hop phan tng nay dugc khudy & rt qua dém. Hon hop
phan tmg nay duoc cd gin hét va sau d6, duge pha lodng bing nudc/hexan. Cac 16p
dugc tach ra va 16p nude duge axit hda dén do pH=2 béng dung dich nu6c HC1 1 M.
San phdm nay dugc chiét bang CH,Cl, (3x). Lép hitu co gdp lai dugc 1am kho
(MgSOy) va ¢b dé thu dwoc hop chét vi du 1 (0,0773 g, 0,136 mmol, hiéu suit 97%)
duéi dang bot mau trang 1a chit déng phan don. Phan tich LC-MS Tinh dugc 6i véi
CaoHyoCIN;Og: 562,10, tim ra [M+] 562,2. 'TH NMR (500 MHz, CD,Cl,) & 7,95 (s,
1H), 6,89 (d, /=9,1 Hz, 2H), 6,63 (d, J=8,8 Hz, 2H), 6.29 (s, 1H), 3,86 (s, 3H), 3,81
(td, /=8.7, 4,0 Hz, 1H), 3,75 - 3,70 (m, 1H), 3,65 (br. s, 1H), 3,60 - 3,54 (m, 1H), 3,54
- 3,40 (m, 7H), 3,30 (s, 3H), 2,87 - 2,80 (m, 1H), 2,80 - 2,68 (m, 2H), 2,63 (dd,
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J=12,1, 9,4 Hz, 1H), 2,39 - 2,32 (m, J=7,2 Hz, 1H), 2,20 - 2,13 (m, 1H), 2,13 - 2,05
(m, 1H), 1,86 - 1,79 (m, 2H), 1,79 - 1,72 (m, 1H), 1,12 (d, J=6,6 Hz, 3H), 1,04 (d,
J=7,2 Hz, 3H). HPLC phan tich: RT = 10,0 min, HI: 98,9%. #GPR40 EC5, = 56 nM.
hGPR40 IP1 ECsy =5 nM.
1U. (3R,4R)-1-Benzyl-3-metylpiperidin-4-ol: Thiét bi phan tmg 20 L 14n luot
duoc rnia béng 2,0 L MeOH va 2,0 L nuéc MILLI-Q®. Thiét bi phéan tng nay dugc
nap 1,0 kg 1-benzyl-3-metylpiperidin-4-on va 7,8 L nuéc duéi moi truong khi nito &
nhiét do 25°C. Binh nay dugc nap 1,2 kg D-(+)-glucoza, 1,0 L dung dich dém
phosphat ¢6 @ pH=7,0, va 0,5 L dung dich dém tris-clorua ¢6 d6 pH=7,4. Hon hop
nay dugc khudy trong thoi gian 10 min. Dung dich ndy dugc bd sung 6,64 g
nicotinamit adenin dinucleotit va 20 g glucoza dehydrogenaza (GDH-105, Codexis).
" Nhiét dd phan tig dugc ning 1én dan dan dén 30°C va dung dich nay duoc khudy
“trong 36 h. Hon hop phan tng ndy duogc 1am lanh xudng nhiét d6 10 °C va &6 pH
dugc diéu chinh dén 11 bing NaOH. Dung dich thu dugc duge khudy trong 1 h va
sau d6, loc qua mang loc vai ¢ 10 um. Chét rén dugc rira bing nude va duge dé huit
kho trong 3 h. Cin duge hoa tan trong 20 L MTBE va chit khong tan duge loai bo
bing céach loc. Lép hiru co duge ¢d dén khdi lwong 3,0 kg va 5,0 L heptan duge bd
sung vio. Dung dich nay dugc cd & nhiét d6 45°C dén khéi luong 5 kg tiép theo
khudy trong 1 h trong qua trinh két tinh. H3n hop nay duoc loc va chit rén dugc lam
kho dé thu duge 0,785 kg (hiéu suit 78%) hop chit 1U du6i dang chét rin mau vang
nhot. Phéan tich LC-MS Tinh duoc ddi voi Ci3H;oNO: 205,30, tim ra [M+H] 206,1.
"H NMR (400 MHz, CDCl3) & 7,33 - 7,24 (m, 5H), 3,48 (s, 2H), 3,14 - 3,13 (m, 1H),
2,88 - 2,77 (m, 2H), 2,05 (dd, J=2,8, 12 Hz, 1H), 1,99 - 1,87 (m, 1H), 1,73 - 1,58 (m,
4H), 0,95 (d, J/=6.,4, 3H).
1V. (3R, 4R)-1-(5-clo-2-metoxypyridin-4-y1)-3-metylpiperidin-4-ol,  mubi
"MSA: MeOH (23,9 kg) dugc nap vao thiét bj hydro héa dung tich 250 L. Hop chét
1U (2,92 kg) dugc hoa tan tfong MeOH (14,6 kg) va dugc nap vao thiét bi hydro héa
néu trén. Ap suét khi nito (0,5 kg/cm?) dugc dua vao. Hon hop phéan Gng nay dugc
khudy trong 5 min tiép theo giai phéng 4p suét khi nito. Thao tic ndy dugc l3p lai
(3x). Huyén phu dic chira PA(OH), 10% (290 g) trong MeOH (10,8 L) dugc nap vao
thiét bi hydro hoa néu trén & rt. Ap suét khi nito (0,5 kg/cm?) duge dua vao. Hon hop
phan tmg nay duoc khudy trong 5 min tiép theo giai phéng ap suét khi nito. Thao tac
ndy dugc lip lai (3x). Axit axetic (0,15 L) va MeOH (4,0 L) duoc nap vao thiét bi
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hydro hoa néu trén. Ap suit khi nito (0,5 kg/cm®) duge dwa vao. Hon hop phan tng
nay duogc khudy trong 5 min tiép theo giai phéng dp suét khi nito. Thao tac nay dugc
13p lai (3x). Thiét bi hydro hoa nay dugc nén bing 4p sudt khi hydro 4,7 kg/cmz. Hén
hop phén Ung nay dugc khudy duéi 4p sudt khi hydro 4,0-5,0 kg/ cm’® & nhiét d6 moi
truong (20-35 °C) trong 16 h.-Ap suét khi hydro duoc giai phong. Ap sudt khi nito
(0,5 kg/cm?) duogc dwa vao san phim hydro héa. Hon hop phan tmg niy dugc khudy
trong 5 min tiép theo giai phong ap sudt khi nito. Thao tac ndy dugc lap lai (4x). Hon
hop phén tng nay dugc loc qua CELITE® va duge rira bing MeOH (69,29 kg). Phin
dich loc gdp lai durge nap thong qua cdt loc vao thiét bi phéan tmg c6 16t hallar va c6
dén 9 L trong chan khong, duy tri nhiét dd dudi 60°C. Toluen (25,31 kg) dugc nap
vao va san phém thd dugc co, duy tri nhiét do duwdi 60°C. Quy trinh nay dirge 13p lai

2x). Dimetyl sulfoxit (25,5 kg) dugc nap vao thiét bi phan tmg néu trén, duy tri nhiét
do du6i 70°C va hdn hop phan Gng nay duge c6 dén 26,5 L trong chan khéng, duy tri
nhiét d6 dw6i 70°C. Hn hop phan g nay duoc @ ngudi xudng nhiét @6 rt. Hop
chat 17 (3,8 kg, 1,2 eq) va K,COs (7,0 kg, 3.5 eq) duoc nap vao hdn hop phan g
trén & nhiét d6 moi tredng (20-35°C). Hon hop phén tmg niy duge gia nhiét dén 115-
120°C trong 20 h. Hon hop phén tmg nay ducc ¢é ngudi xubng nhiét do méi truong
(duéi 30°C). Nude (53,0 kg) duogc bd sung vio hdn hop phan g nay dong thoi duy
tri nhiét d6 dudi 30°C va hdn hop phan tng nay dugc khudy trong 30 min. EtOAc
(21,0 kg) dwgc nap vao va hdn hop phan tmg nay duoc khudy trong 15 min. Cac 16p
dwoc tach ra. EtOAc (21,0 kg) dugc bd sung vao 1ép nudc va hdn hop nay duge
khudy trong thoi gian 15 min. Cac 16p duge tach ra. Lép hitu co gop lai duoc bd sung
dung dich nuéc HC1 1,5 N (18 kg) va hdn hop nay duge khudy trong thdi gian 10
min. Cac 16p dugc tich ra. Lép hiru co duge bd sung dung dich nuge HCI 1,5 N
(12,55 kg) va dung dich nay dugc khudy trong 10 min. Céc 16p dugc tach ra. Lép
nude axit-gop lai dugc bazo hoa dén d6 pH=8,1 tir d6 pH=0,8 bang cach nap dung
dich nudc NaHCO; 10% (16,5 kg). Dung dich nuéc duge bd sung EtOAc (26,2 kg)
‘va dung dich nay duoc khudy trong 10 min. Cac 16p dugc tach ra. Quy trinh ndy dugc
1ap lai (2x). Lép hitu co gop lai duge bd sung dung dich nudc NaCl 34% khdi luong
(15 kg) va hén hop nay dugc khudy trong thoi gian 10 min. Cac 16p duoc tach ra va
16p hitu co duge lam khd bﬁng Na,S04 (292 g), loc qua bd loc nutsche, va phén dich
loc dugc nap vao thiét bi phan tmg c6 16t hallar. Hn hop nay dwoc ¢b dén 15 L trong

chan khéng, duy tri nhiét d6 dudi 60°C dé thu dwgc chit idng nhét mau nau dam.
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EtOAc (26,2 kg) duge nap vao thiét bi phéan Ung trén, duy tri nhiét 49 dudi 60°C. Su
trao ddi EtOAc dugc tiép tuc cho dén khi ham Iuong nuéce dat t6i < 1,0% bang cach
chudn d6 KF. Han hop phén tng nay dugce dé ngudi xubng nhiét d6 45-50°C. Dung
dich chira MSA (1.,5 kg, 1,1 eq.) trong EtOAc (14,0 kg) duoc bd sung vao hén hop
phan tmg nay & nhiét 6 45-50°C trong 1 h. H3n hop phan mg nay dugc khudy trong
20 min & nhiét d§ 45-50°C. Hdn hop phan tng nay duoc dé ngudi xudng nhiét d6 moi
* truong (20-35 °C) va duge khudy trong 30 min. H3n hop phan tmg nay duoc loc qua
bo loc 4p luc nutsche va chit rén nay duge rira bang EtOAc (6,0 L) va duogc dé hut
kho trong 20 min. Sau d6, san phdm nay duoc lam khd & nhiét d6 50-55°C trong chan
- khdng trong 15 h dé thu dugc hop chit 1V (2,89 kg, hidu sudt 56%) du6i dang chat
- rAn‘mau nau xam. 'H NMR (400 MHz, DMSO) 6 8,08 (s, 1H), 6,42 (s, 1H), 3,87 (s,
3H), 3,64 - 3,43 (m, 2H), 3,22 - 3,09 (m, 1H), 2,92 - 2,78 (m, 1H), 2,59 - 2,51 (m,
1H). 2,44 (s, 3H), 1,95 - 1,83 (m, 1H), 1,66 - 1,42 (m, 2H), 0,94 (d, J/=7,0 Hz, 3H).
1W. 5-clo-2-metoxy-4-((3R,4R)-3-metyl-4-(4-nitrophenoxy)piperidin-1-
" yl)pyridin: Dung dich dang dugc khudy chira hop chat 1V (100 g, 283 mmol) trong -
nuée (500 ml) va EtOAc (500 ml) duoc bazo héa bing dung dich nuée NaHCO; 10%
dé diéu chinh d6 pH dén ~7.5. HOn hop phan tng ndy dugc khudy trong 15 min & rt.
“Céc 16p duge tach ra va 16p nuée duge chiét bang EtOAc (200 ml). Cac I6p hiru co

20p lai duoc rira bang nude (250 ml) va nude mudi (200 ml), 1am kho bing Na,SO,

- khan, va ¢ dé thu dugc (3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-

ol thd (74 g), chét nay dugc sir dung ma khong cin tinh ché thém. Dung dich dang
dugc khudy chua (3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-ol (74
g) trong THF (1,25 L) du6i méi trudng khi nito duoc bd sung dung dich KOtBu 1 M
trong THF (595 ml, 595 mmol) theo timg giot & nhiét d§ 27°C trong 15 min. Dung
dich chira 1-flo-4-nitrobenzen (44,0 g, 312 mmol) trong THF (250 ml) dugc bd sung
~timg giot vao hdn hop phin tng nay trong 15 min. Hén hop phan tmg nay dugc
khudy trong 1 h & nhiét d6 27°C. Phan tmg nay dwgc lam ngimg bing nude (3,0 L) va
" san phdm niy dugc chiét bing EtOAc (2 x 2,0 L). Céc 16p hiru co g0p lai dugc rira
: b%mg nude mudi (500 ml), 1am khod (Na,S04), va cb. San phdm thd dugce tinh ché
 bang séc ky silic dioxit dé thu duoc hop chit 1W (80,0 g, 210 mmol, hiéu suit 74%)
‘dudi dang chét rin mau vang. Phan tich LC-MS Tinh dugc d6i véi CgH,oCIN;O,:
377,11, tim ra [M+H] 378,0. "H NMR (400 MHz, CDCl;) & 8,28 - 8,17 (m. 2H), 8,02
(s; 1H), 7,09 - 6,88 (m, 2H), 6,31 (s, 1H), 4,17 (td, J=8,5, 4,1 Hz, 1H), 3,92 (s, 3H),
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3,56 (dq, J/~=12,3, 1,9 Hz, 2H), 2,96 (ddd, /=12,5, 10,1, 2,9 Hz, 1H), 2,72 (dd, J=12,4,
9,1 Hz, 1H), 2,35 - 2,18 (m, 2H), 1,96 - 1,83 (m, 1H), 1,15 (d, J=6,6 Hz, 3H).

1X. 4-((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-
‘yloxy)anilin: Huyén phi chira hop chdt 1W (6,23 g, 16,5 mmol) trong MeOH (100
ml) duge bd sung NH,CI (8,82 g, 165 mmol) va nude (25 ml), tiép theo 1a bot sit (4,6
g, 82 mmol). Huyén phii nay duoc thdi khi bang ludng khi nito trong 2 min va sau d6,

khudy manh & nhiét d6 95°C trong 2 h. Sau khi dé ngudi xudng rt, h6n hop phéan Ung

nay tré thanh huyén phi dic mau den, huyén phii ndy duge loc qua 16p dém
-CELITE®. Lép dém nay dugc rira bing MeOH va EtOAc va cic phén dich loc gop

lai duge c6 d& loai bé hau hét MeOH. Pha nudce con lai dugc chiét bing EtOAc (3x).
Phén chiét hitu co g0p lai dugc rira b%mg nuée va nude mudi, 1lam khod (Na,S0y), va

c6. Cin thu dugc duoc 1am kho du6i chan khong cao trong 2 h dé thu duge hop chét
- 1X (5,73 g, 16,3 mmol, hiéu suét 99%) dudi dang bot mau nau nhat. Phan tich LC-
MS Tinh dugc dbi v6i CigHpCIN;O,: 347,14, tim ra [M+H] 348,1. "H NMR (400
MHz, CDCl;) 6 7,99 (s, 1H), 6,90 - 6,76 (m, 2H), 6,71 - 6,59 (m, 2H), 6,29 (s, 1H),
4,15 (d, /=7,0 Hz, 1H), 3,91 (s, 3H), 3,81 (td, J=8,6, 4,1 Hz, 1H), 3,60 - 3,47 (m, 3H),
2,91 - 2,77 (m, 1H), 2,67 - 2,59 (m, 1H), 2,22 - 2,11 (m, 2H), 1,82 (dd, J=13,1, 2,8
Hz, 1H), 1,16 (d, J/=6,8 Hz, 3H).

17. (R)-4-benzyl-3-((2R,3R)-3-hydroxy-4,4-dimetoxy-2-metylbutanoyl)
oxazolidin-2-on: Binh dung tich 1 L duoc bd sung dung dich nudc 2,2-
dimetoxyaxetaldehyt 60% (250 g, 1441 mmol) va benzen (300 ml). Hdn hop nay
duogc hdi luu va nuée duge loai bod béng 6ng Dean-Stark. 130 ml nudc dugc loai bd
trong 3 h. Sau khi @& ngudi dudi khi nito, dung dich benzen dugc chuyén sang binh
dung tich 1 L sach bang sang phan tir 4 A va dugc pha lodng bing CH,Cl, khan (300
" ml) dé thu dugc dung dich 2,2-dimetoxyaxetaldehyt 14,6% khéi luong. "H NMR (400
MHz, CDC;) 8 9,49 (d, J~=1,3 Hz, 1H), 4,50 (d, J=1,5 Hz, 1H), 3,48 (s, 6H). (R)-4-
benzyl-3-propionyloxazolidin-2-on (10,0 g, 42,9 mmol) dugc hoa tan trong CH,Cl,
khan (50,0 ml) trong binh dung tich 500 ml khé 3 ¢. Dung dich nay dugc 1am lanh
xuéng nhiét d6 duéi -20°C. Dung dich TiCl; 1 M trong CH,Cl, (45,0 ml, 45,0 mmol)
~duge bd sung vao tir tir. Sau khi bd sung, hdn hgp phan ting nay dugc 1am 4m dén
nhiét d6 0°C. Ngay khi nhiét d6 bén trong dat t6i 0°C, hdn hop phan tng nay dugc
lémr lanh trd lai xubng -20°C. TMEDA (9,70 ml, 64,3 mmol) dugc bd sung vao tir tir.
DIPEA (7,49 ml, 42,9 mmol) duoc bd sung vao tir tir. Hon hop phan tmg nay dugc
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1am 4m dén nhiét d6 0°C trong 5-10 min. Dung dich mau dé d4m nay dwgc lam lanh
lai xuéng nhiét d6 dudi -40°C. Dung dich lanh 2,2-dimetoxyaxetaldehyt 14,6% khéi
1uqng(45$3nﬂ,729Innuﬂ)duqcbésungvﬁoquaphélbésungduéidangdbng.Sau
khi b sung, nhiét d§ bén trong dugc nang lén dén 0°C va sau d6, mot cach cin than
dén 15°C. Hén hop phan tmg ndy dugc 1am lanh lai xuéng nhiét ¢ -20°C va lam
ngimg bang dung dich nudc NH,CI bdo hda (150 ml) va sau do, khudy & nhiét do 1t
trong 30 min. Hau hét pha CH,Cl, trong dugc tach ra. Dung dich con lai ¢6 két tha
dinh mau vang dugc loc qua 16p dém CELITE®. Phin dich loc dugc chiét bang
CH,Cl,. Pha CH,Cl, dugc gop lai, rira béng dung dich nuéc NH,4Cl bdo hoa (2 x 50
ml) va nuéc mudi, 1am kho (MgSO,), va cb. Hexan (400 ml) dugc bb sung vao va
iﬁnmmpMnmgn@dmmﬂm@ﬁmg%hmnS%pﬁmdﬁmk&mmim&ﬁn
duoc loc va sau d6, duge hoa tan trong mot lugng CH,Cl, tbi thiéu (~30 ml). Hexan
(400 ml) dugc bd sung vao ddng thoi khudy dé két tinh lai san pham nay. Chét rén
dugce loc dé thu dugc hop chét 1Z (10,5 g, 31,1 mmol. hiéu suat 73%) duéi dang chét
tAn mau tring. Phén tich LC-MS Tinh duge dbi v6i Ci7Hy3NOg: 337,37, tim ra [M-
MeOH+H] 306,1. '"H NMR (400 MHz, CDCl;) & 7,36 - 7,30 (m, 2H), 7,30 - 7,27 (m,
1H), 7,23 - 7,18 (m, 2H), 4,74 - 4,63 (m, 1H), 4,33 (d, /=6,0 Hz, 1H), 4,23 - 4,14 (m,
2H), 4,07 - 3,95 (m, 2H), 3,42 (s, 3H), 3,38 (s, 3H), 3,27 (dd, /=13.4, 3,1 Hz, 11H),
2,78 (dd, /~13,3, 9,5 Hz, 1H), 2,55 (d, /=3,5 Hz, 1H), 1,32 (d, /=6,8 Hz, 3H).
1AA. (2R,3R)-3-hydroxy-N,4,4-trimetoxy-N,2-dimetylbutanamit: Huyén phu
chira N,0-dimetylhydroxylamin hydroclorua (147 g, 1510 mmol) trong THF (750 ml)
& nhiét d6 -40°C duge bd sung dung dich trimetyl nhém 2 M trong toluen (756 ml,
1510 mmol). Sau khi bd sung, hdn hop phan tmg nay dugc 1am lanh xubng nhiét do
-78°C va dung dich chtra hop chit 1Z (170 g, 504 mmol) trong THF (750 ml) duge Y]
sung vao. Hon hop phan tng nay dugc 1am 4m dén nhiét d 0°C va dugc khudy trong
1 h. Céc ¢6 mé dung tich 5 L chira dung dich nuée mudi Rochelle bio hoa di duge
1am lanh bing d4 kh6 duogc bd sung hdn hop phan tng theo timg phén. Sau khi khudy
trong 15 min, dung dich nuéc NH4CI bao hoa dugc bd sung vao. Hbn hop nay duogc
pha loding bang CH,Cl, va cac 16p dugc tach ra. Lép nude dugce chiét bing CH,ClL.
Céc 16p hitu co gdp lai dugce rira b?mg nuée mudi, [am kho b'?mg Na,S0,, va ¢o. San
phim thé duoc tinh ché bang SFC khéng dbi ximg (cot: Luxcellulose-2 (250 x 30
mm, 5 puM); 70% CO,, pha dong: 0,25% DEA trong MeOH; tdng dong: 100 g/min;
dbi 4p: 100 bar (10.000 kPa); 25°C; pha ché miu: 173 mg/ml). San phdm nay dugc
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gom lai va ¢ dé thu dugc hop chit 1AA (85 g, 38 mmol, hiéu sudt 75%). Phan tich
LC-MS Tinh dugc d6i v6i CoHoNOs: 221,25, tim ra [M-MeOH+H] 190,1. 'H NMR
(300 MHz, CDCls) 6 4,31 (d, J=6,0 Hz, 1H), 3,94 - 3,85 (m, 1H), 3,70 (s, 3H), 3,43
(s, 3H), 3,40 (s, 3H), 3,23 (d, J=2,6 Hz, 1H), 3,18 (s, 3H), 3,15 - 3,04 (m, 1H), 1,22
(d, J=6,8 Hz, 3H).
IBB. (2R,3R)-N,4,4-trimetoxy-3-(3-metoxypropoxy)-N,2-dimetylbutanamit:
Binh ddy tron dung tich 5 L dugc bd sung hop chit 1AA (104 g, 470 mmol), THF.
(800 ml), 3-metoxypropyl metansulfonat (158 g, 940 mmol), THF (200 ml), va dung
dich TBAF 1 M trong THF (705 ml, 705 mmol). Dung dich niy dugc 1am lanh xudng
- nhiét ¢ 0°C va sau d6, NaH 60% (75,0 g, 1800 mmol) duoc bd sung vao theo ting
phan. Sau khi viéc bd sung dugc hoan thanh, hdn hop phén ‘mg ndy dugc khudy
trong 1 h, giit nhiét d6 du6i 20°C. Hdn hop nay duoc rét vao cbe c6 mé dung tich 5 L
chira dé/nuée. Dung dich nude NH4Cl bio hoa duge bd sung vao cho dén khi do pH
~8. San phdm nay dugc chiét bang FtOAc va CH,CL, (3 x 250 ml). Lép hitu co gdp
lai dugc lam kho béng Na,SO4 va ¢6. San phém thd duoc tinh ché béng séc ky silic .
- dioxit dé thu dugc hop chit 1BB (125 g, 426 mmol, hiéu suit 91%) dudi dang dau
~mau d6. Phan tich LC-MS Tinh duge ddi véi Ci3H,;NOg: 293,36, tim ra [M-
‘'MeOH+H] 262,1. 'TH NMR (400 MHz, CDCLy) & 4,24 (d, J=4,8 Hz, 1H), 3,82 (dt,
J=9,1, 6,2 Hz, 1H), 3,68 (s, 3H), 3,66 - 3,56 (m, 2H), 3,47 (t, J=6,4 Hz, 2H), 3,40 (s,
3H), 3,38 (s, 3H), 3,32 (s, 3H), 3,17 (s, 3H), 3,15 - 3,07 (m, 1H), 1,92 - 1,75 (m, 2H),
1,20 (d, J=7,0 Hz, 3H). - ,
1CC. (2R,3R)-4,4-dimetoxy-3-(3-metoxypropoxy)-2-metylbutanal: Dung dich
chira hop chét 1BB (240 g, 818 mmol) trong THF (2500 ml) dugc b sung dung dich
DIBAL-H 1 M trong THF (1227 ml, 1227 mmol) trong 10 min & nhiét dot -78°C.
~ Hobn hop phan tmg nay duge khudy trong 2 h. Dung dich nudec mudi Rochelle bao
hoa & 0°C dugc bd sung vao hdn hop phan ing nay. Hon hop phan ung nay duoc
chiét bang EtOAc. Cac 16p hiru co gdp lai duoc rira bang nudc mudi, 1am khod bing
‘Na,S0y, va ¢d dé thu dugce hop chat 1CC (170 g, 726 mmol, hiéu sudt 89%), hop chit
nay dugce st dung ma khong can tinh ché thém. '"H NMR (400 MHz, CDCls) 6 9,78 -
9,51 (m, 1H), 4,29 (d, J=5,9 Hz, 1H), 3,81 - 3,75 (m, 1H), 3,72 (dd, J=6,1, 4,7 Hz,
1H), 3,55 - 3,48 (m, 2H), 3,46 (s, 3H), 3,40 (s, 3H), 3,41 (t, /=6,3 Hz, 1H), 3,31 (s,
3H), 2,67 - 2,57 (m, 1H), 1,84 - 1,74 (m, 2H), 1,14 (d, J/=7,0 Hz, 3H).
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- 1DD. (3S,4R)-1,1-dibromo-5,5-dimetoxy-4-(3-metoxypropoxy)-3-metylpent-
1-en: Dung dich chira CBry (299 g, 901 mmol) trong CH,Cl, (2000 ml) & nhiét do
0°C dugc bd sung PhsP (472 g, 1800 mmol) theo ting phin. Dung dich nay dugc
khudy & nhiét @6 0°C trong 10 min va sau d6, dung dich cht’ta hop chit 1CC (176 g,
751 mmol) trong CH,Cl, (1000 ml) bd sung vao theo ting giot. H6n hop phan Ung
nay dugc khudy manh & nhiét d6 0°C trong 1 h. Dibromophosphoran du dugc 1am
" ngimg bing cach bd sung lan luot Et;N (253 ml, 1800 mmol) tiép theo 14 MeOH (76
ml, 1900 mmol) va dung dich ndy dugc khudy & rt. Sau d6, dung dich nay dugc bd
- sung vao dung dich chira hexan:Et,0 theo ty 1¢ 5:1 (1800 ml), tao ra su két tia cta
triphenylphosphin oxit. Chét rin mau ndu nhat dugc loai bd b%lng céch loc va duogc
rira bang hexan (750 ml). Phan dich loc dugc 1am bay hoi va tinh ché bing séc ky
silic dioxit dé thu dugce hop chit 1DD (212 g, 543 mmol, hiéu sudt 72%) dudi dang
- dau mau d6. "H NMR (400 MHz, CDCLy) § 6,39 (d, /=9,7 Hz, 1H), 4,22 (4, J=6,4 Hz,
1H), 3,82 (dt, J=9,2, 5,9 Hz, 1H), 3,45 (s, 3H), 3,55 - 3,43 (m, 3H), 3,39 (s, 3H), 3,34
(s, 3H), 3.22 (dd, J=6.,4, 4,2 Hz, 1H), 2,75 (dqd, J=9,6, 6.8, 4,2 Hz, 1H), 1,89 - 1,75
(m, 2H), 1,03 (d, J=6,8 Hz, 3H). *C NMR (126 MHz, CDCl;) & 141,5, 105,6, 87,7,
81,0, 69,5, 69,5, 58,6, 55,7, 54,1, 39,8, 30,4, 13,2.

1EE. (4S,5R)-etyl 6,6-dimetoxy-5-(3-metoxypropoxy)-4-metylhex-2-ynoat:
Dung dich chira hgp chit 1DD (212 g, 543 mmol) trong THF (2000 ml) & nhiét do
-78°C dugc bd sung dung dich chtra dung dich #-BuLi 2,5 M trong hexan (456 ml,
1141 mmol). Hdn hop phan mg nay dugc khudy & nhiét d6 -78°C trong 30 min va
- sau d6, etyl clorofomat (110 ml, 1140 mmol) duoc bd sung vao. Hon hop phan tng
nay dugc 1am 4m dn rt va dugc khudy trong 1 h. Hbn hop phén tng nay dwoc 1am
ngimg bing dung dich nuéc NH,CI bdo hoa va chiét bing EtOAc. Cac 16p hitu co
~ g0p lai dugc rira béng nude mudi, 1am kho b%mg Na,SOy,, va ¢b. San phém tho dugc
-tinh ché bang séc ky silic dioxit d& thu dugc hop chét 1EE (142 g, 446 mmol, hiéu
sudt 82%) dudi dang ddu khong mau. '"H NMR (400 MHz, CDCL3) & 4,31 (d, J=5,5
“Hz, 1H), 4,20 (q, J/=7,3 Hz, 2H), 3,86 - 3,76 (m, 1H), 3,69 (dt, J/=9.4, 6,3 Hz, 1H),
-3,46 (s, 3H), 3,49 - 3,43 (m, 2H), 3,39 (s, 3H), 3,41 - 3,37 (m, 1H), 3,31 (s, 3H), 2,88
(qd, J=7,0, 4,6 Hz, 1H), 1,89 - 1,79 (m, 2H), 1,29 (t, J=7,1 Hz, 3H), 1,23 (d, J=7,0
Hz, 3H). °C NMR (126 MHz, CDCl;) § 153,7, 105,2, 91,0, 81,2, 73,8, 69.8, 69,6,
61,7, 58,5, 55,9, 55,0, 30,3, 27,7, 14,6, 14,0.
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IFF. (4S,5R,Z)-etyl 6,6-dimetoxy-5-(3-metoxypropoxy)-4-metylhex-2-enoat:
Dung dich chira hop chét 1EE (53,0 g, 175 mmol) trong THF (500 ml) va pyridin
(42,5 ml, 526 mmol) dugc bd sung chat xtc tac Lindlar (44,8 g, 21,0 mmol). Hon hop
phén g nay duoc loai khi va duoc khqu & nhiét do rt dudi khi H, (1 atm (101,325
kPa)) trong 8 h. Hén hop phan g nay dugc loc qua CELITE® va c6. Nguyén liéu
- thdé duge tinh ché bang sic ky silic dioxit dé thu dugc hop chit 1FF (45,5 g, 148
mmol, hiéu suit 84%) dudi dang du khong mau. "H NMR (300 MHz, CDCL) § 6,18
(dd, /~11,7, 10,2 Hz, 1H), 5,71 (dd, /~11,7, 1,1 Hz, 1H), 4,24 (d, J=6.8 Hz, 1H), 4,15
(g, J=7,1 Hz, 2H), 3,84 - 3,69 (m, 2H), 3,52 - 3,44 (m, 3H), 3,43 (s, 3H), 3,37 (s, 3H),
3,32 (s, 3H), 3,22 (dd, J=6,8, 4,2 Hz, 1H), 1,86 - 1,75 (m, 2H), 1,27 (t, J=7,2 Hz, 3H),
1,03 (d, J=6,8 Hz, 3H). °C NMR (101 MHz, clorofom-d) § 166,2, 152,6, 118.3, -
105,9, 82,1, 77,2, 69,7, 69,5, 59,8, 58,5, 55,5, 53,9, 34,3, 30,5, 14,2.

1GG. (45,5R,Z)-etyl 5-(3-metoxypropoxy)-4-metyl-6-oxohex-2-enoat: Dung
dich chtra hop chit 1FF (9,91 g, 32,6 mmol) trong THF (65 ml) duoc bd sung dung
. dich nuéc HC1 1 N (67,8 ml, 67,8 mmol). Hon hop phén tng nay dugc gia nhiét dén
nhiét do 50°C qua dém. Hn hop phéan img nay dugc dé ngudi xubng nhiét do rt va
~ dugc pha loang bing EtOAc. Cac 16p dugc tach ra. Lép nudc duge chiét bang
EtOAc. Phén chiét hiru co gop lai duoc rira bang nuée mudi, 1am kho (MgS0y), va cd
8 thu dugc hop chit 1GG (8,41 g, 32,6 mmol, hiéu sudt 100%) duéi dang dau khong
mau, diu nay dugc s dung ma khong cin tinh ché thém. Phén tich LC-MS Tinh
duoge déi voi Cp3H,0s: 258,31, tim ra [M+H] 259,0. "H NMR (500 MHz, CDCl;) &
9,64 (d, 1,9 Hz, 1H), 6,12 (dd, J~11.,4, 10,0 Hz, 1H), 5,80 (dd, J/~11,4, 1,0 Hz, 1H),
4,17 (q, J=7,0 Hz, 2H), 4,05 - 3,92 (m, 1H), 3,69 (dt, J=9,3, 6,1 Hz, 1H), 3,58 (dd,
J=5,6, 2,1 Hz, 1H), 3,54 - 3,44 (m, 3H), 3,33 (s, 3H), 1,92 - 1,82 (m, 2H), 1,29 (t,
J=7,2 Hz, 3H), 1,08 (d, J=6,9 Hz, 3H). °C NMR (101 MHz, CDCl;) § 202,9, 165,9,
149,6, 120,3, 87,4, 69,3, 68,3, 60,1, 58,6, 34,0, 30,1, 15,1, 14,2. ,

IHH. Etyl 2-((25,3S,4R)-1-(4-(((BR,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetatt:
Dung dich chita NaBH(OAc); (11,0 g, 51,9 mmol) va hgp chat 1X (12,0 g, 34,6
mmol) trong CH,Cl, (176 ml) dang dugc khudy manh & rt dugc bd sung dung dich
chira hop chét 1GG (9,11 g, 35,3 mmol) trong CH,Cl, (88 ml) theo ting giot trong 50
min. Hn hop phan tmg nay dugc khudy & rt trong 20 min. Hon hgp phén tng nay
dugc lam lanh xuéng nhiét do 0°C va dung dich nuéc KHPO,4 1,5 M (150 ml) duoc

-79-



25826

bd sung vao theo timg giot qua ph&u bd sung. H3n hop phan Gng nay dugc khudy & rt
trong 15 min va chiét bing CH,Cl, (3x). Céc phén chiét CH,Cl, gp lai dugc rira
bing nuée mudi, lam kho (MgSO,), va ¢b dé thu duge san phim thd (4S,5R,Z)-etyl 6-
((4-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-
yl)oxy)phenyl)amino)-5-(3-metoxypropoxy)-4-metylhex-2-enoat dué6i dang diu mau
nau dam, diu nay duoc sir dung truc tiép & buée tiép theo. Dung dich chira (4S,5R,Z)-
etyl : 6-((4-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-
yl)oxy)phenyl)amino)-5-(3-metoxypropoxy)-4-metylhex-2-enoat trong THF (346 ml)
&t dugc bd sung NaOtBu (3,66 g, 38,0 mmol) theo mét s6 phan. Sau khi bd sung,
hdn hop phan tmg nay duge khudy & rt trong 5 min. H6n hop phén tng nay dugc lam
ngimg bang dung dich nuéc NH,C1 bio hoa. San phdm nay duoc chiét bang EtOAc
(3x). C4c 16p hitu co gop lai dugc rira bing nuéc mudi, 1am kho (NaySOy), va ¢b. San
phdm thd dwoc tinh ché bang sic ky silic dioxit dé thu dugce etyl 2-((2S,3S,4R)-1-(4-
(((BR,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-yl)oxy)phenyl)-4-(3-
metoxypropoxy)-3-metylpyrolidin-2-yl)axetat (14,9 g, 25,2 mmol, hiéu suit 73%)
- dué6i dang ddu mau vang. 137 g (232 mmol) cia nguyén liéu ndy dugc tinh ché tiép
bing SFC khong dbi ximg (c6t Lux Cellulose-4 (3 x 25 cm, 5 pM); 100 bar (10.000
~ kPa); 50°C; 160 ml/min; pha dong: CO,/MeOH (67/33); budc song detecto: 220 nM;
- chuong trinh tach: tiém lién tuc; tiém: 3,0 ml theo thoi gian chu ky 4,55 min; chuin
bi mau: 137 g/900 ml MeOH:CH,CI, theo ty 1& 3:1 (15,2 mg/ ml)) dé thu dugce etyl 2-
((28,3S,4R)-1-(4-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-
yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetat (120 g, 203 mmol,
~ hiéu suét 88%) dudi dang diu mau cam nhat. Chéit nay dugc tinh ché lai béng cach
séc ky silic dioxit d& thu dugc hop chét 1HH (120 g) vé6i hiéu suét dinh lugng dudi
dang ddu mau vang nhat. Phan tich LC-MS Tinh dugc d6i v&i C3HyCIN;Og: 589,29,
tim ra [M+H] 590,1. "H NMR (400 MHz, CDCl3) § 7,96 (s, 1H), 6,88 (d, /=9,0 Hz,
2H), 6,51 (d, J=9,0 Hz, 2H), 6,26 (s, 1H), 4,17 (q, J/~7,2 Hz, 2H), 3,88 (s, 3H), 3,80 -
3,73 (m, 2H), 3,72 - 3,68 (m, 1H), 3,61 - 3,55 (m, 1H), 3,55 - 3,48 (m, 3H), 3,48 -
3,39 (m, 4H), 3,36 - 3,28 (m, 3H), 2,86 - 2,73 (m, 2H), 2,73 - 2,55 (m, 2H), 2,36 (q,
J=7,1 Hz, 1H), 2,21 - 2,05 (m, 2H), 1,88 - 1,73 (m, 3H), 1,28 (t, /=7,0 Hz, 3H), 1,14
(d, J=6,6 Hz, 3H), 1,00 (d, /=7,3 Hz, 3H). °C NMR (101 MHz, CDCL3) § 172,6,
164.1, 157,6, 148,8, 146,6, 141,8, 118,8, 118,2, 112,5, 100.,4, 84,7, 80,9, 69,6, 65,9,
62,3, 60,3, 58,6, 55,0, 53,6, 52,9, 48,3, 43,3, 37,2, 36,1, 30,1, 29,8, 18,6, 15,7, 14,3.
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Vi du 1: Dung dich dang dugc khqu chtra hop chat 1HH (21,5 g, 36,4 mmol)
trong THF da duoc loai khi (260 ml), IPA (52 ml), va nudc (52 ml) & nhiét do 0°C .
dugc bd sung dung dich nuée LiOH 1 M (109 ml, 109 mmol) theo timg giot. Hon
hop phan tng nay dugc lam 4m dén rt mot cach tir tir va duge khudy trong 16 h. Hén
hop phan @ng nay dugc phan bd gita nude (500 ml) va hexan (600 ml) va cac 16p-
~ dugc tach ra. Lép nudc dugce lam lanh xuéng nhiét @0 0°C va sau do, axit héa bz"mg
cach bd sung dung dich nude HCI 1 M theo timg giot cho dén khi d6 pH ~ 4-5 két
“hop khudy. San phim nay dwoc chiét bing CH,Cl, (3 x 250 ml). Phén chiét hiru co
g0p lai duge 1am kho (MgS04), ¢b bang cach lam bay hoi quay & rt, va sau d6, lam
khé duéi chan khéng cao trong 16 h ddng thoi bao vé khéi 4nh sang dé thu duoc hop
“chit vi du 1 (20,5 g, 36,5 mmol, hiéu suit 100%) dudi dang bot mau tring nhd. Phén
tich LC-MS Tinh duge dbi v6i CagHyoCIN3Og: 561,26, tim ra [M+H] 562,2. 'H NMR
(400 MHz, CDCl3) 6 7,97 (s, 1H), 6,90 (d, /=9,0 Hz, 2H), 6,58 (d, J=9,0 Hz, 2H),
6,26 (s, 1H), 3,88 (s, 3H), 3,79 (td, J=8.,7, 4,0 Hz, 1H), 3,76 - 3,69 (m, 2H), 3,63 -
3,41 (m, 8H), 3,34 (s, 3H), 2,89 - 2,70 (m, 3H), 2,62 {dd, J=12,1, 9,2 Hz, 1H), 2,40
(g, ~7,1 Hz, 1H), 2,22 - 2,06 (m, 2H), 1,89 - 1,75 (m, 3H), 1,14 (d, J/=6,8 Hz, 3H),
1,04 (d, J=7,3 Hz, 3H). C NMR (126 MHz, DMSO-dg) & 173,2,163,7, 157.2, 148 4,
146,3, 141,6, 118,3, 117,2, 112,3, 100,3, 83,8, 79,7, 68,9, 65,3, 62,2, 57,8, 54,2, 53,3,
52,6,47.,8, 42,8, 37,0, 36,0, 29,7, 29,6, 18,4, 15.3.

Vi du 1, mubi MSA: Hop chit Vidu 1 (28,8 g, 51,2 mmol) dugc hoa tan trong
"CH;3CN (256 ml). Dung dich nay dugc lam lanh xuéng nhiét d6 0°C va MSA (4,92 g,
51,2 mmol) dugc bd sung vao theo timg giot. Sau khi bd sung, dung dich niy duoc
cd. Cén thu dugce dugc hoa tan trong CH,Cl, (60 ml) va hexan dugc bd sung vao theo
tirng giot (~240 ml). Chét rin dinh duoc tao ra va dung dich nay dugc gan. Chét rin

~ dinh nay dugc cb va 1am kho dudi chan khéng cao két hop bao vé khéi anh sang dé
thu dugce hop chéit vi du 1, mudi MSA (33,0 g, 50,1 mmol, hi¢u sut 98%) duéi dang
chét rin mau be nhat. Phan tich LC-MS Tinh duoc ddi véi CpoHagCIN;Oq: 561,26,
tim ra [M+H] 562,2. "H NMR (500 MHz, CH;CN-d;) & 8,04 (s, 1H), 7,17 (br d, J=8,0
Hz, 2H), 7,01 (d, J=9,1 Hz, 2H), 6,40 (s, 1H), 4,13 - 4,06 (m, 1H), 3,94 (s, 3H), 3,92 -
3,87 (m, 1H), 3,82 - 3,75 (m, 1H), 3,75 - 3,66 (m, 3H), 3,66 - 3,60 (m, 1H), 3,53 (td,
J=6,4, 1,2 Hz, 2H), 3,43 (t, J/=6,3 Hz, 2H), 3,27 (s, 3H), 3,10 (ddd, /=13,0, 10,5, 2,9
Hz, 1H), 2,88 (dd, J/~=12,9, 9,6 Hz, 1H), 2,82 - 2,74 (m, 1H), 2,73 - 2,65 (m, 1H), 2,63
(s: 3H), 2,38 - 2,31 (m, 1H), 2,25 - 2,16 (m, 1H), 2,11 - 2,01 (m, 1H), 1,78 (quin,
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J=6,3 Hz, 2H), 1,75 - 1,66 (m, 1H), 1,13 (d, J=7.2 Hz, 3H), 1,08 (d, J=6,9 Hz, 3H).
BC NMR (126 MHz, 120°C, DMSO-d) § 1721, 163,4, 156,8, 148,9, 145,6, 140,8,
135,6, 117,9, 116,5, 113,0, 99.4, 83,4, 79,5, 68,6, 65,3, 62,4, 57,2, 53,7, 53,0, 52,9,
47,2, 43,0, 36,4, 35,5, 29,3, 29,2, 17,5, 14,6.

Vidu2
Axit 2-((28,3S5,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetic, HCI1

CHs

N
L0,
N N A N "“‘Of"
N~
OCHj; ChHs

OOH

2A. 5-clo-4-((3,4-trans)-4-((5-iodopyridin-2-yl)oxy)-3-metylpiperidin-1-yl)-2-
metoxypyridin: Dung dich chira hop chét 1P, chit dong phan 1 (494 mg, 1,92 mmol)
va 5-iodopyridin-2-ol (340 mg, 1,54 mmol) trong toluen (8 ml) dugc bd sung BusP
(0,58 ml, 2,3 mmol). ADDP (582 mg, 2,31 mmol) dugc bd sung theo ba phén vao
h5_n hop phan ting nay trong 11 min vd hdn hop phan tng nay trd thanh huyén phu
dic. Hon hop phan tng nay dugc siéu m trong 1 h, khudy & nhiét d6 60°C trong 2 h,
va sau d6, khudy & nhiét d6 rt trong 16 h. Hon hop phan tmg nay duoc xi Iy bing
hexan (50 ml). Sau khi khqu trong 5 min, hén hop nay duogce loc va c¢6. Cén dugce
tinh ché bang cach sic ky silic dioxit dé thu duoc hop chét 2A (534 mg, 1,05 mmol,
hiéu suit 68%) dudi dang chit rin mau tring. Phéan tich LC-MS Tinh dugc ddi véi
Ci7H19CIIN;O,: 459,71, tim ra [M+H] 460,1, 461,9. 'H NMR (400 MHz, CDCl;) &
8,29 (dd, J=2.,4, 0,7 Hz, 1H), 7,96 (s, 1H), 7,77 (dd, J=8.,8, 2,4 Hz, 1H), 6,58 (dd,
J=8,7, 0,6 Hz, 1H), 6,26 (s, 1H), 4,82 (td, J/=9.3, 4,3 Hz, 1H), 3,88 (s, 3H), 3,60 -
3,46 (m, 2H), 2,99 - 2,84 (m, 1H), 2,61 (dd, J=12.3, 9,7 Hz, 1H), 2,33 - 2,22 (m, 1H),
2,20 -2,07 (m, 1H), 1,84 - 1,73 (m, 1H), 1,02 (d, J/=6,6 Hz, 3H).

2B. 2-((28,38,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetonitril: Hop chét 2B dugc diéu ché tir hop chét 2A theo quy trinh cta vi du 1.
- Phan tich LC-MS Tinh duoc d6i v6i CogH3sCINsOy: 544,09, tim ra [M+] 544,2. 'H
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NMR (400 MHz, CDCls) 8 7,97 (s, 1H), 7,47 (d, J=2,9 Hz, 1H), 6,94 (dd, J=9,0, 3,1
Hz, 1H), 6,70 (d, J=8,8 Hz, 1H), 6.28 (s, 1H), 4,73 (td, J=9,3, 4,3 Hz, 1H), 3,89 (s,
3H), 3,77 (d, /=2,0 Hz, 1H), 3,65 (dd, J=9.1, 3,6 Hz, 1H), 3,62 - 3,50 (m, 4H), 3,49 -
3,40 (m, 4H), 3,33 (s, 3H), 2,99 - 2,88 (m, 1H), 2,87 - 2,77 (m, 1H), 2,76 - 2,67 (m,
1H), 2,66 - 2,51 (m, 2H), 2,35 - 2,24 (m, 1H), 2.20 - 2,07 (m, 1H), 1,89 - 1,71 (m,
3H), 1,06 (d, J=3,5 Hz, 3H), 1,04 (d, /2,9 Hz, 3H).
Vi du 2: Dung dich chira hop chét 2B (33 mg, 0,061 mmol) trong EtOH (0,5
ml) duge bd sung dung dich nudec KOH 6 M (0,20 ml, 1,2 mmol). Hdn hgp phan tmg
nay dugc gia nhiét trong lo dung dugc trong 10 vi séng da dugc diy kin dén nhiét do
125°C trong 5 h va sau d6, dé ngudi xudng rt. Hon hop phan tmg nay dugc cd, dugc
axit hoa bing dung dich nuéc HCI 1 N, va dugc chiét bing CH,Cl,. Céc 16p hitu co
gop lai duge ria bing nude va nudc mudi, 1am kho (Na,SO,), va co. Sén phém thd
dugc tinh ché bing RP-Prep. HPLC va céc phén doan chira san pham dugc dong khé.
San phdm nay dugc xir Iy bang CH;CN (0,5 ml) va dung dich nué¢e HCI 3 N (0,5 ml)
v ¢6. Quy trinh nay dugc lap lai (2x) @ thu duge hop chét vi du 2 (11 mg, 0,018
mmol, hiéu sudt 29%) dudi dang bot mau xanh 14 cay. Phan tich LC-MS Tinh duoc
d6i v6i CrgH3oCINOg: 562,2, tim ra [M+H] 563,2. "H NMR (400 MHz, DMSO-dg) &
8,03 (s, 1H), 7,55 - 7,35 (m, 1H), 7,25 - 7,04 (m, 1H), 6,95 - 6,76 (m, 1H), 6,43 (s,
1H), 4,73 - 4,61 (m, 1H), 3,82 (s, 3H), 3,79 - 3,71 (m, 1H), 3,66 - 3,57 (m, 1H), 3,55 -
3,30 (m, 8H), 3,21 (s, 3H), 2,99 - 2,84 (m, 1H), 2,74 - 2,64 (m, 1H), 2,63 - 2,53 (m,
2H), 2,39 - 2,24 (m, 1H), 2,22 - 2,12 (m, 1H), 2,04 - 1,86 (m, 1H), 1,73 (s, 2H), 1,67 -
1,50 (m, 1H), 0,96 (dd, J=17.3, 6,9 Hz, 6H). HPLC phan tich: RT = 8,15 min, HI:
95,7%. hGPR40 ECs, = 180 nM. AGPR40 IP1 ECs, =27 nM.

Vidu3
Axit  2-((25.,3S,4R)-1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-4-(3-
metoxypropoxy)-3-metylpyrolidin-2-yl)axetic, HCI

(F;/ UOQT\? . /’—//OCHg

CH
OCH,CH 3
o ~OH

3A. 1-(5-etoxy-2-flophenyl)piperidin-4-ol: Hoén hop gdbm 4-etoxy-1,2-
diflobenzen (17,5 ml, 126 mmol), piperidin-4-ol (39,2 g, 379 mmol), DMSO (42 ml),
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va pyridin (21,1 ml) trong binh dugc trang bi bo phan ngung tu héi luu dudi khi nito
dugc gia nhiét dén nhiét 6 140°C trong 48 h. HOn hop phan tng nay duoc dé nguoi
xuéng nhiét 49 rt, dugc pha lodng béng hexan/EtOAc theo ty 1€ 4/1, va dugc rira bf?mg
dung dich nuéc NaHCOj; 2%, nuée, va nudc mudi. Lép hitu co duge lam kho
(MgS0,) va cb. San pham thd dugc tinh ché bang sic ky silic dioxit dé thu dwgc hop
chit 3A (10,6 g, 44,2 mmol, hidu suit 35%) du6i dang diu mau vang. Phan tich LC-
MS Tinh dugc ddi v6i Ci3H;gFNG,: 239,29, tim ra [M+H] 240,1. '"H NMR (400
- MHz, CDCls) 8 6,90 (dd, J=12,3, 8,8 Hz, 1H), 6,51 (dd, J=7,4, 3,0 Hz, 1H), 6,39 (dt,
J=8.8, 3,2 Hz, 1H), 3,97 (q, J/=7,0 Hz, 2H), 3,89 - 3,78 (m, 1H), 3,41 - 3,30 (m, 2H),
2,82 (ddd, J=12,2, 9.5, 3,0 Hz, 2H), 2,04 - 1,95 (m, 2H), 1,74 (dtd, /~=12,9, 9.2, 3,7
Hz, 2H), 1,53 - 1,46 (m, 1H), 1,39 (t, /=6,9 Hz, 3H).
3B. 1-(5-etoxy-2-flophenyl)piperidin-4-yl 4-metylbenzensulfonat: Dung dich
chira hop chit 3A (10,4 g, 43,4 mmol) va 4-metylbenzen-1-sulfonyl clorua (12,4 g,
65,1 mmol) trong CH,Cl, (108 ml), dugc bd sung pyridin (35,1 ml, 434 mmol) vao
~ theo ting giot. Hon hop phan tng nay dugc khudy & rt qua dém. Hdn hop phan tng
nay dugc pha lodng bing FtOAc, dugc rira bing nuée va nude mudi, lam kho
(MgSO,), va ¢d. San phim thd dugc tinh ché bang sic ky silic dioxit dé thu duge hop
chit 3B (13,4 g, 34,1 mmol, hiéu suit 79%) duéi dang dau khoéng mau. Phan tich LC-
MS Tinh duge ddi v6i CogHpFNO,S: 393,47, tim ra [M+H] 394,1. 'H NMR (400
MHz, CDCl;) & 7,86 - 7,78 (m, 2H), 7,39 - 7,31 (m, 2H), 6,88 (dd, J=i2,1, 8,8 Hz,
1H), 6,46 (dd, J=7.,4, 3,0 Hz, 1H), 6,39 (dt, /=8.9, 3.2 Hz, 1H), 4,69 (tt, /=74, 3,8
Hz, 1H), 3,96 (q, J=6,9 Hz, 2H), 3,22 (ddd, J=11,8, 7.3, 4,0 Hz, 2H), 2,90 (ddd,
J=11,8, 7,6, 3,9 Hz, 2H), 2,46 (s, 3H), 2,03 - 1,86 (m, 4H), 1,38 (t, J/=6,9 Hz, 3H).
3C. 1-(5-etoxy-2-flophenyl)-4-(4-iodophenoxy)piperidin: Dung dich chira 4-
iodophe_nol (5,62 g, 25,6 mmol), hop chit 3B (6,704 g, 17,04 mmol), va Cs,CO;3
(16,7 g, 51,1 mmol) trong DMF khan (43 ml) dwoc gia nhiét d&n nhiét d6 55°C trong
16 h. Hdn hop phan tng nay dugc pha iodng bang EtOAc va nudc va duge chiét bang
EtOAc (3x). Cac 16p hitu co gop lai duge rira bing nuée, 1am khd (MgSOy), va ¢o.
San phdm thé duge tinh ché bang sic ky silic dioxit d& thu duoc hop chit 3C (3,99 g,
9,04 mmol, hiéu suét 53%) dudi dang chit rin mau tréng. Phan tich LC-MS Tinh
dugc dbi véi CoHy FINO,: 441,28, tim ra [M+H] 442,0. "H NMR (400 MHz, CDCl;)
8 7,61 - 7,51 (m, 2H), 6,91 (dd, J=12,1, 8,8 Hz, 1H), 6,76 - 6,67 (m, 2H), 6,53 (dd,
J=74, 3,0 Hz, 1H), 6,40 (dt, J=8.,8, 3,2 Hz, 1H), 4,42 (tt, J=7,2, 3,6 Hz, 1H), 3,98 (q,
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- J=6,9 Hz, 2H), 3,31 (ddd, J/~11.,6, 7.8, 3,5 Hz, ZH), 2,98 (ddd, J~11,8, 8,0, 3,5 Hz,
2H), 2,17 - 2,05 (m, 2H), 2,02 - 1,90 (m, 2H), 1,39 (t, J=6,9 Hz, 3H).

Hop chét vi du 3 (bt mau xanh 14 cdy, 13 mg) duoc didu ché tir hop chit 3C
theo quy trinh cta vi du 1. Phéan tich LC-MS Tinh dugc dbi véi C30H»FN,Og: 544.3,
tim ra [M+H] 545,3. '"H NMR (400 MHz, DMSO-d¢) & 7,01 (dd, J=12.5, 8,8 Hz, 1H),
6,90 (d, J=8,8 Hz, 2H), 6,60 - 6,42 (m, 4H), 4,30 (br. s., 1H), 3,97 (q, J=7,0 Hz, 2H),
3,74 (d, J=4,0 Hz, 1H), 3,62 (d, J=9,5 Hz, 1H), 3,54 - 3,40 (m, 3H), 3,37 (t, J=6,3 Hz,
2H), 3,30 - 3,22 (m, 2H), 3,21 (s, 3H), 2,90 (t, J/=8,8 Hz, 2H), 2,70 - 2,57 (m, 1H),
2,27 (d, J=7,0 Hz, 1H), 2,27 - 2,20 (m, 1H), 2,27 - 2,20 (m, 1H), 2,07 - 1,93 (m, 2H),
1,80 --1,66 (m, 4H), 1,30 (t, J=6,9 Hz, 3H), 0,95 (d, /=7,0 Hz, 3H). HPLC phén tich:
- RT = 10,0 min, HI: 94,8%. hGPR40 ECs, = 200 nM.
Vidu4 -
- Axit 2-(€2S,35,4R)-1-(4-((1-(5-clo-2-metoxypyridin-4-yl)piperidin-4-yl)oxy)phenyl)-

- 4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

n AN N N "‘“O . .
- i N / ) \\\\q

CHs

OCH;4 OH

)

4A. 1-(5-clo-2-metoxypyridin-4-yl)piperidin-4-ol: Dung dich chira hop chét 1)

(2,80 g 12,6 mmbl), piperidin-4-ol (1,40 g, 13,8 mmol), va K,CO5; (8,70 g, 62,9

mmol) trong DMSO (30 ml) duge khudy & nhiét d6 110°C trong 14 h. Hdn hop phan

"1'rng nay duoc phan bd gitra nude (150 ml) va EtOAc (150 ml). Lép hitu co duge tach

ra, duoc rira bﬁng nudce (2 x 100 ml) va nude mubi (100 ml), lam kho bé'mg MgSOq,

| loc va c6. Can ’dudc tinh ché bang céach sic ky silic dioxit ¢ thu duge hop chit 4A

(2,70 g, 11,1 mmol, hiéu sut 88%) du6i dang ddu khong mau. Phan tich LC-MS

Tinh duge déi véi CyHysCIN,O,: 242,70 tim ra [M+H] 243,0. "H NMR (400 MHz,

CDCL) & 7,97 (s, 1H), 6,27 (s, 1H), 3,94 - 3,84 (m, 4H), 3,51 - 3,37 (m, 2H), 2,90
(ddd, J=12,3, 9,2, 3,0 Hz, 2H), 2,07 - 1,95 (m, 2H), 1,84 - 1,66 (m, 2H).

Hop chét vi du 4 (bdt mau tring, 28 mg) duge didu ché tir hop chit 4A theo

quy trinh cua vi du 1. Phén tich LC-MS Tinh dugc dbi voi CpgHigCIN;Og: 547,2, im

ra [M+H] 548,2. "TH NMR (400 MHz, CD5CN) & 7,96 (s, 1H), 6,87 (d, J=9,0 Hz, 2H),

6,54 (d, J=9,0 Hz, 2H), 6,35 (s, 1H), 4,48 - 4,14 (m, 1H), 3,82 (s, 3H), 3,75 - 3,70 (m,
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1H), 3,68 - 3,61 (m, 1H), 3,57 - 3,43 (m, 2H), 3,40 (t, J=6,3 Hz, 4H), 3,24 (s, 3H),
3,07 - 2,90 (m, 2H), 2,73 - 2,51 (m, 2H), 2,37 - 2,24 (m, 1H), 2,20 - 1,98 (m, 4H),
1,76 (t, J=6,3 Hz, 4H), 0,96 (d, J/=7,3 Hz, 3H). HPLC phan tich: RT = 9,26 min, HI:
98,2%. hGPR40 ECso = 73 nM. hGPR40 IP1 ECsp=13nM.

Vidus
Axit 2-((25.,3S,4R)-1-(6-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)pyridin-3-y1)-4-
(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

B " SN o

A o \
] \ CH —\"’OCHQ,
OCH,CHs 5 T8

v HO

Hop chat vi du 5 (chit rdn mau be, 59 mg) dugc diéu ché tir hop chét 3A va 5-
Viodopyridin-Z-ol theo quy trinh cta vi du 2. Phén tich LC-MS Tinh dirgc d6i voi
CaoH4FN304: 545,64, tim ra [M+H] 546,3. "H NMR (400 MHz, CD;CN) & 7,48 (d,
J=3,1 Hz, 1H), 7,04 (dd, J=8.9, 3,2 Hz, 1H), 6,93 (dd, J=12,4, 8,9 Hz, 1H), 6,64 (d,
J=8,8 Hz, 1H), 6,54 (dd, J=7.4, 3,0 Hz, 1H), 6,42 (dt, /=8.,9, 3,2 Hz, 1H), 4,97 (tt,
J=8,2, 4,0 Hz, 1H), 3,97 (q, J=6,9 Hz, 2H), 3,77 - 3,72 (m, 1H), 3,71 - 3,64 (m, 1H),
3,57 - 3,44 (m, 2H), 3,43 - 3,35 (m, 4H), 3,34 - 3,26 (m, 2H), 3,25 (s, 3H), 2,92 (ddd,
J=12,0, 9,1, 3,1 Hz, 2H), 2,75 - 2,58 (m, 2H), 2,34 (q, J=7,1 Hz, 1H), 2,15 - 2,02 (m,
'2H), 1,88 - 1,70 (m, 4H), 1,32 (t, J=7,0 Hz, 3H), 0.97 (d, /=7,3 Hz, 3H). HPLC phan
‘tich: RT = 8,1 min, HI: 99,1%. AGPR40 ECso = 170 nM.

Vidu6 ' , _
Axit  2-((2S,3S,4R)-1-(6-((1-(5-clo-2-metoxypyridin-4-yl)piperidin-4-yl)oxy)pyridin-
: 3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

&S

\ CH,
Ho O

Hop chét vi du 6 duogc diéu ché tir hop chét 4A va 5-iodopyridin-2-ol theo quy

o)

\—,\—-OCH3

OCH;

trinh cta vi du 2 dé thu dugc hop chit vi du 6 (chét rin mau tréng, 21 mg). Phan tich
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L.C-MS Tinh dugc dbi v6i C,7Hz,CIN,Og: 549,06, tim ra [M+H] 549,2. 'H NMR (400
MHz, CD;CN) & 7,96 (s, 1H), 7,48 (d, /=3,1 Hz, 1H), 7,04 (dd, J=9,0, 3,1 Hz, 1H),
6,64 (d, J=8,8 Hz, 1H), 6,35 (s, 1H), 5,04 (it, J=7.8, 3,9 Hz, 1H), 3,83 (s, 3H), 3,75
(dt, J=4.6, 1,7 Hz, 1H), 3,68 (ddd, J=9,1, 4,0, 1,2 Hz, 1H), 3,58 - 3,46 (m, 2H), 3,46 -
3,34 (m, 6H), 3,25 (s, 3H), 3,04 (ddd, J=12.2, 8,7, 3,1 Hz, 2H), 2,75 - 2,59 (m, 2H),
2,34 (q, J=7,3 Hz, 1H), 2,15 - 2,04 (m, 2H), 1,89 - 1,80 (m, 2H), 1,77 (quin, J=6,3

-~ Hz, 2H), 0,97 (d, J=7,3 Hz, 3H). HPLC phén tich: RT = 7,2 min, HI: 97,9%. hGPR40 -

ECso =200 nM. hGPR40 IP1 ECsp = 19 nM.

Vidu?7
Axit 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-y!)-3-
metylpiperidin-4-yl)oxy)-3-flophenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
ylaxetic ' '
- CH, F

Joge!

A U

N~ \\S\QCH;, M\ ock,
OCHj3 o 0

Hop chét vi du 7 (diu mau Véng, 31,9 mg) dugc didu ché dudi dang chit dong
phén don tir 2-flo-4-iodophenol va hop chét 1P, chat déng phén 1 theo quy trinh ctia
{fi dl_}. 1. Phan tich LC-MS Tinh dugc dbi v6i CpoHseCIEN;Og: 579,2, tim ra [M+H].
580,3. "H NMR (400 MHz, CD,Cl,) & 7,94 (s, 1H), 6,96 (t, /=9,1 Hz, 1H), 6,36 (dd,
J=14,0, 2,8 Hz, 1H), 6,30 (d, J=2,6 Hz, 1H), 6,28 (s, 1H), 3,85 (s, 3H), 3,78 - 3,65
(m, 3H), 3,64 - 3.36 (m, 8H), 3,30 (s, 3H), 2,85 - 2,72 (m, 3H), 2,60 (dd, J=12,2, 9,6
- Hz, 1H), 2,41 (q, J=7.0 Hz, 1H), 2,16 - 2,03 (m, 2H), 1,88 - 1,73 (m, 3H), 1,16 (d,
J=6,8 Hz, 3H), 1,00 (d, /=7,3 Hz, 3H). HPLC phan tich (phuong phip ZORBAX®,
bt diu 0% dung moi B): RT = 8,6 min, HI: 100%. 2GPR40 ECsy = 97 nM.

Vidu8

Axit  2-((2S,3S,4R)-1-(4-((1-(5-clo-2-etylpyridin-4-yl)piperidin-4-yl)oxy)phenyl)-4-
(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic, HC] '
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CH,CHs

D N

CH,
Ho O
8A. 8-(2-clopyridin-4-yl)-1,4-dioxa-8-azaspiro[4, 5]decan Dung dich chtra 2-
clo- 4 ﬂopyr1d1n (2,63 g, 20,0 mmol) va 1 ,4-dioxa-8- azasp1ro[4 5]decan (3,01 g, 21,0
mmol) trong DMF (8 ml) dugc bd sung NEt; (3,1 mi, 22 mmo]) Hén hop phan tmg
nay duge khudy & rt trong 40 h. H6n hop phan tmg ndy dugc pha loang biang EtOAc
va 16p hitu co duogc rua béng nude mudi, 1am khé, va cd. San phém thé dugce tinh ché
~ bing sic ky silic dioxit dé thu dugc hop chit 8A (4,78 g, 18,8 mmol, hi¢u suit 94%).
_— Phan tich LC-MS Tinh duoc dbi v6i CoH;sCIN,O,: 254,08, tim ra [M+H] 255,1. 'H
" NMR (400 MHz, CDCLy) 5 8,03 (d, J=6,1 Hz, 1H), 6,69 (d, J=2,5 Hz, 1H), 6,6 (dd,
J=6,1, 2,5 Hz, 1H), 4,02 (s, 4H), 3,52 - 3,50 (m, 4H), 1,80 - 1,58 (m, 4H).
8B. 8-(2-etylpyridin-4-yl)-1,4-dioxa-8-azaspiro[4.5]decan: Dung dich chira

hop chét 8A (1,90 g, 7,48 mmol) trong dioxan (19 ml) dugc bd sung PdCl,(dppf)
(0,14 g, 0,19 mmol) va tiép theo 1a dung dich chira dietyl kém (7,9 ml, 7,9 mmol) (1
M trong hexan). Hon hop phan tg nay dugc khudy & nhiét ¢ 70°C trong 1 h. Hon
hop phan ting nay dugc 1am ngimg bang dung dich nuéc NaHCO; bio hoa va duge
pha loang bing EtOAc. Céc 16p dugc tich ra va 16p hitu co dugce rira bing nuée va
" nuée mudi, 1am kho (MgSOy,), va ¢d. Tinh ché théng qua sie ky silic dioxit thu dugc
hop chéit 8B (1,9 g, 7,5 mmol, hiéu sudt 100%). Phan tich LC-MS Tinh dugc ddi véi
C1aH50N,05: 248,15, tim ra [M+H] 249,1. '"H NMR (400 MHz, CDCl;) & 8,19 (d,
J=6,1 Hz,. 1H), 6,56 - 6,51 (m, 2H), 3,99 (s, 4H), 3,49 - 3,47 (m, 4H), 2,73 - 2,68 (m,
2H), 1,78 - 1,76 (m, 4H), 1,28 (t, J=7,6, 7,6 Hz, 3H).
» 8C. 8-(5-clo-2-etylpyridin-4-yl)-1,4-dioxa-8-azaspiro[4.5]decan: Dung dich

.- chua hop chét 8B (150 mg, 0,60 mmol) trong CH;CN (2,3 ml) & rt dugc bd sung
: K,CO; (142 mg, 1,03 mmol) tiép theo 1a NCS (137 mg, 1,03 mmol). H5n hgp phan
ng nay dugc khudy & rt trong 3,5 h. K,COs (25 mg, 0,18 mmol) va NCS (24,2 mg,

0,18 mmol) duge bd sung viao va hén hop phén tmg nay dugce khudy & rt trong 1 h.
" Hén hop phan tng nay dugc pha lodng bing EtOAc, dugc rira bing dung dich nuéc
NaHCO; bdo hoa, nude, va nude mudi, lam kho (MgSO,), va cd. Tinh ché théng qua
sic ky silic dioxit thu dugc hop chét 8C (52 mg, hiéu sudt 30%). Phan tich LC-MS
Tinh dﬁqc d6i véi C14H9CIN,O,: 282,11, tim ra [M+H] 283,0. "H NMR (400 MHz,
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CDCly) 6 8,31 (s, 1H), 6,72 (s, 1H), 4,01 (s, 4H), 3,29 - 3,27 (m, 4H), 2,76 - 2,71 (m,
2H), 1,90 - 1,88 (m, 4H), 1,29 - 1,26 (m, 3H).
8D. 1-(5-clo-2-etylpyridin-4-yl)piperidin-4-on: Dung dich chira hgp chét 8C
(68 mg, 0,24 mmol) trong axeton (4,2 ml) va nuée (1,8 ml) duge bd sung TsOH (140
mg, 0,72 mmol). H3n hop phéan img nay duoc gia nhiét dén nhiét d6 60°C trong 19 h
va c_6 Hbn hop phan tmg nay duge xir Iy bing NaHCO; ran va duge pha lodng bing
EtOAc. Lorp hitu co durge rira bang dung dich nuée NaHCO; bio hoa, nude, va nudc
mudi, 1am kho (MgSOy,), va co. Tinh ché théng qua séc ky silic dioxit thu dugc hop
ch}at 8D (37,4 mg, 0,157 mmol, hiéu suht 65%). Phén tich LC-MS Tinh duogc dbi voi
| C12H15C.1N20: 238,09, tim ra [M+H] 239,1. '"H NMR (400 MHz, CDCl;) & 8,37 (s,
1H), 6,74 (s, 1H), 3,51 - 3,48 (m, 4H), 2,78 - 2,73 (m, 2H), 2,66 - 2,64 (m, 4H), 1,31 -
1,27 (m, 3H).

7 8E. 1-(5-clo-2-etylpyridin-4-yl)piperidin-4-ol: NaBH, (18 mg, 0,47 mmol)
dugc bd sung theo timg phan vao dung dich chtra hop chét 8D (37 mg, 0,16 mmol)
| tfdhg MeOH (1 ml) va THF (0,6 ml) & nhiét dd C°C. Hon hop phan tmg ne‘iy duogc
khudy & nhiét d6 0°C trong 30 min va & rt trong 10 min. Hon hop phan tmg nay duoc
1am lanh xubng nhiét d6 0°C va lam ngimg bang dung dich nuéc NaHCO; bio hoa (2
ml). MeOHV va THF dwoc 1am bay hoi. Cin dugc chiét bang EtOAc. Cac phan chiét
gép lai duogc rira béng nude va nude mudi, 1lam khod (MgS0O,), va cd dé thu dugc hop
chét 8E dudi dang gom, (38 mg, 0,16 mmol, hiéu suét 100%), hop chét nay dugc su
~dyng, ma khong cdn tinh ché thém. Phénr tich LC-MS Tinh dugc d6i véi
C12H17CIN,O: 240,103, tim ra [M+H] 241,1.

8F. 5-clo-2-etyl-4-(4-(4-iodophenoxy)piperidin-1-yl)pyridin: Dung dich chua
hop chét 8E (180 mg, 0,75 mmol) va 4-iodophenol (330 mg, 1,5 mmol) trong toluen
(12 ml) duoc bd sung BusP (0,30 ml, 1,2 mmol) tiép theo 14 ADDP (300 mg, 1,2
mmol). Hon hop phan mg nay dugc khudy & nhiét d6 50°C trong 3 h va sau do, & rt
qua dém. Hdn hop phén g nay dugc xir Iy bang toluen/hexan theo ty 18 2:1 (10 ml),
loc, va chét ran nay dugc ria bang toluen/hexan theo ty 18 2:1. Phan dich loc duge cb.
Tinh ché san pham thd théng qua sac ky silic dioxit thu duoc hop chét 8F (186 mg,
0,420 meI, hiéu suit 56%). Phan tich LC-MS Tinh dugc d8i véi CysH,CIIN,O:
442,031, tim ra [M+H] 443,0. "H NMR (400 MHz, CDCL3) & 8,31 (s, 1H), 7,58 - 7,55

 (m, 2H), 6,74 - 6,70 (m, 3H), 4,51 - 4,48 (m, 1H), 3,42 - 3,37 (m, 2H), 3,16 - 3,10 (m,

2H), 2,76 - 2,71 (m, 2H), 2,14 - 2,09 (m, 4H), 1,28 (t, /~7,7, 7,7 Hz, 3H).
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8G. ((2R,3S5,4R)-1-(4-((1-(5-clo-2-etylpyridin-4-yl)piperidin-4-yl)oxy)phenyl)-
4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metanol: Dung dich chira hop chit 8F
(180 mg, 0,41 mmol) va hop chit 1H (70 mg, 0,34 mmol) trong #-BuOH (1,7 ml)
dugc bd sung NaOH (48 mg, 1,2 mmol) va Cul (6,6 mg, 0,034 mmol). Hdn hop phén
g nay dugc thdi khi agon va lo phan tng duoc ddy kin va dugc khudy & nhiét do
90°C trong 17 h. Hon hop nay dugc rét vao dung dich nude NH,Cl bdo hoa, va dugce
chiét bing CH,Cl,. C4c phan chiét gdp lai dwgc rtra bing nudc mudi, lam khod
(MgS0,), va cd. Tinh ché théng qua sic ky silic dioxit thu dugc hop chit 8G (140
mg, 0,270 mmol, hiéu suit 78%). Phan tich LC-MS Tinh dugc dbi v6i CpgHsoCIN;Oy:
517,271, tim ra [M+H] 518,3.

8H. ((2R,3S.4R)-1-(4-((1-(5 -cl0-2-etylpyridin-4-yl)piperidin-4-yl)oxy)phenyl)-
4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metyl metansulfonat: Dung dich chtra
hop chit 8G (160 mg, 0,31 mmol) trong CH,Cl, (3,1 ml) & nhiét do 0°C, duoc bd
sung NEt; (0,11 ml, 0,77 mmol) tiép theo 12 MsCl (0,040 ml, 0,53 mmol). Hon hop
phan tmg nay dugc khudy & nhiét d6 0°C trong 0,5 h. HOn hop phan tng nay dugce
pha lodng bing CH,Cl,. Lép hitu co duge rira bing nudc va nuéc mudi, 1am khd
bang MgSOy, loc va c6 dé thu dugce mesylat, chit nay dugce st dung & bude tiép theo
ma khong cdn tinh ché. Dung dich chira nguyén liéu thd trong DMSO (1,5 ml), duoc
bb sung NaCN (45 mg, 0,93 mmol). Hdn hop phan tmg nay dugc khudy & nhiét do
50°C trong 3 h. Hon hop phan tmg nay dugc pha lodng bing EtOAc, duge rira bing
‘dung dich nuéc NaHCO;, nudc, va nude mubi, 1lam khd (MgS0y), va cd. Tinh ché
théng qua sic ky silic dioxit thu duge hop chit 8H (131 mg, 0,249 mmol, hiéu suét
81%). Phéan tich LC-MS Tinh dugc dbi v6i CpHseCIN,O5: 526,271, tim ra [M+H]
527,3. "H NMR (400 MHz, CDCl;) § 8,31 (s, 1H), 6,92 - 6,89 (m, 2H) 6,72 (s, 1H),
6,51 - 6,49 (m, 2H), 4,35 (br. s, 1H), 3,76 - 3,42 (m, 10H), 3,33 (s, 3H), 3,11 - 2,71
(m, 6H), 2,09 - 1,82 (m, 6H), 1,30 - 1,27 (m, 4H), 1,06 (d, J/=7,4 Hz, 3H).

8L. Metyl 2-((28.,3S,4R)-1-(4-((1-(5-clo-2-etylpyridin-4-yl)piperidin-4-
yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetat: = Dung  dich
- HCI/MeOH/CH,Cl,/MeOAc 3 M [25,2 ml, dugc pha ché bf?mg cach b sung AcCl
(5,2 ml) vao dung dich CH,Cl,/MeOH ty 1€ 3/2 (20 ml) & nhiét 3§ 0°C va sau do,
khudy & rt trong 20 min] duoc bd sung vao hop chit 8H (130 mg, 0,25 mmol). Hdn
hop phan tmg nay duoc dé yén trong 16 h & rt. Hon hop phan tng nay dugc co va
dugc 1am bay hoi quay biang MeOH (2x). Sau d6, dung dich HC/MeOH 3 M [25,2
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ml, duge pha ché bing cach bd sung AcCl (5,2 ml) vao dung dich CHCl,/MeOH ty 1&
3/2 (20 ml) & nhiét do 0°C va sau d6, khudy & rt trong 20 min] duge bd sung vao hén
hop, rdi duoc gia nhiét dén nhiét do 40°C trong 24 h ma khong khudy. H8n hop phan
ing ndy dugc cd va duge pha lodng bang EtOAc. Lép hitu co duge rira bing dung
dich nuéc NaHCO3, nudc, va nude mudi, 1am kho (MgSO0y), va co. Tinh ché thong
qua shc ky silic dioxit thu dugc hop chét 8I (118 mg, 0,211 mmol, hi¢u suét 85%).
Phan tich LC-MS Tinh dugc déi véi CsHypCIN3Os: 559,28, tim ra [M+H] 560,4. 'H
" NMR (400 MHz, CDCls) 6 8,30 (s, 1H), 6,91 - 6,88 (m, 2H) 6,72 (s, 1H), 6,53 - 6,51
(m, 2H), 4,32 (br. s, 1H), 3,72 - 3,42 (m, 13H), 3,33 (s, 3H), 3,10 - 2,70 (m, 6H), 2,08
- 1,81 (m, 7H), 1,30 - 1,26 (t, J=7,6, 7,6 Hz, 3H), 1,02 - 1,00 (m, 3H).

Vi du 8: Dung dich chira hop chét 8I (70 mg, 0,13 mmol) trong THF (3,5 ml),
dugc bd sung dung dich nuée LiOH 1 N (0,75 ml, 0,75 mmol). Hon hgp phan tng
nay dugc khudy & rt trong 24 h. Hén hop nay duoc 1am lanh xubng nhiét do 0°C,
duoc trung hoa dén do pH < 7 bing dung dich nuwéc HCI 1 N, va chiét bang CH,Cl,.
Lép hitu co gdp lai duge lam kho (MgSOy), loc va ¢6. Cin duoc tinh ché théng qua
RP-Prep. HPLC. San phdm nay dugc xir Iy bing CH5CN (5 ml) va dung dich nuée
HCI 1 N (0,3 ml) va ¢6. Quy trinh nay dugc 1ap lai (2x) @& thu duogc hop chit vi du 8
(0,011 g, 0,018 mmol, hiéu suit 14%) duéi dang chét rén mau tring nho. Phan tich
LC-MS Tinh dugc dbi v6i CroHygCIN3Os: 545,266, tim ra [M+H] 546,3. '"H NMR
(400 MHz, D,0) & 8,20 (s, 1H), 7,47 - 7,45 (d, J=8,3 Hz, 2H) 7,15 - 7,14 (d, J=9,1
Hz, 2H), 7,04 (s, 1H), 4,79 (br. s, 1H), 4,09 (br. s, 1H), 3,95 - 3,80 (m, 5H), 3,60 -
3,51 (m, 6H), 3,33 (s, 3H), 2,79 - 2,69 (m, 4H), 2,31 (m, 1H), 2,17 - 2,13 (m, 2H),
1,93 - 1,82 (m, 4H), 1,25 - 1,22 (m, 6H). HPLC phén tich: RT = 5,8 min, HI: 97,0%.
hGPR40 ECso = 1100 nM.

Vidu9

Axit 2-((28,3S,4R)-1-(6-(((3,4-trans)-1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-
yl)oxy)pyr1d1n~ -yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic, HCI

@@U ~

OCH,CH )L: CHs

OGCH;
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9A. 5-etoxy-2-floanilin: Dung dich chta axit (5-etoxy-2-flophenyl) boronic
(10,1 g, 55,0 mmol) trong MeOH (220 ml) dugc bd sung dung dich nuéc NH,OH
14,8 M (18,6 ml, 275 mmol) va sau d6 1a oxit déng (1,57 g, 11,0 mmol). Hén hop
phan tmg nay dugce khudy duéi khong khi trong 7 h. Hén hop phan tng nay dugc cd.
San phdm thé dugc hoa tan trong EtOAc/hexan (2:1). Nguyén lidu naydugce loc qua
CELITE® va cb. Nguyén liéu thd duoc tinh ché bing séc ky silic dioxit dé thu dugc
hop chit 9A (4,10 g, 26,4 mmol, hiéu sudt 48%) dudi dang ddu mau nau. Phén tich
LC-MS Tinh duoc déi véi CgH;oFNO: 155,17, tim ra [M+H] 156,1. "H NMR (400
MHz, CDCIs) 6 6,86 (dd, /=10,9, 8,8 Hz, 1H), 6,32 (dd, J=7.5, 2,9 Hz, 1H), 6,20 (dt,
J=8.8, 3,3 Hz, 1H), 3,94 (q, /=6,9 Hz, 2H), 3,68 (br. s, 2H), 1,37 (t, J/=6,9 Hz, 3H).

9B. 1-benzyl-1,3-dimetyl-4-oxopiperidin-1-i, mudi iodua: Dung dich chira 1-
benzyl-3-metylpiperidin-4-on (14,0 g, 68,9 mmol) trong axeton (68,9 ml) & rt dugc
bd sung Mel (8,61 ml, 138 mmol) theo timg giot. Hon hop phan (mg nay dugc khudy
- & 1t qua dém va sau d6, co d& thu duoc hop chit 9B (24,0 g, 69,5 mmol, hiéu suét
101%) dudi dang bot mau vang nhat. Phan tich LC-MS Tinh duoc dbi v6i Cy4HNO:
218,15, tim ra [M+H] 219,2.

9C. 1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-on: Dung dich chtra hop chét
9A (7,87 g, 50,7 mmol) trong EtOH (103 ml) duoc bd sung K,CO; (1,05 g, 7,61
mmol), hop chit 9B (26,3 g, 76,0 mmol), va nudc (46,6 ml). Hon hop phan Ung nay
dugc gia nhiét dén nhiét do 95°C qua dém. Hon hop phan tng ndy dugc dé ngudi
xudng nhiét do rt va dugc pha lodng bing EtOAc/nude. Cac 16p dugc tach ra va lép
nuée duge chiét bing EtOAc (2x). Cac 16p hitu co gdp lai duoc rira bang nude mudi,
lam khd (MgSOy), va cd. San phidm thd dugc tinh ché bang sic ky silic dioxit dé thu
dugc hop chat 9C (10,1 g, 40,3 mmol, hi¢u suét 79%) dudi dang dau khéng mau, dau
nay hoa rin qua dém. Phan tich LC-MS Tinh dugc d6i v6i Cy4H,sFNO;: 251,13, tim
ra [M+H] 252,2. '"H NMR (400 MHz, CDCl3) & 6,95 (dd, J=12,1, 8,8 Hz, 1H), 6,52
(dd, J=7.5, 2,9 Hz, 1H), 6,44 (dt, J=8.8, 3,2 Hz, 1H), 3,98 (q, /=7.3 Hz, 2H), 3,75 -
3 64i'(m 2H), 3,12 (td, /~=11,7, 3,5 Hz, 1H), 2,85 - 2,69 (m, 3H), 2,49 (dt, /=14,1, 3,3
Hz, 1H), 1,40 (t, /=6,9 Hz, 3H), 1,09 (d, J/=6,1 Hz, 3H).

9D. (3.4-cis)-1-(5-etoxy-2-flophenyl)-3-etylpiperidin-4-ol: Dung dlCh chira
hop chit 9C (4,920 g, 19,58 mmol) trong THF (98 ml) & nhiét d9 -78°C duogc bd sung
dung dich L-Selectride 1 M (23,5 ml, 23,5 mmol) trong THF. Sau 1 h, hdn hgp phan
{ng nay dugc 1am ngimg bang dung dich nuéc NaOH 1 M (23,5 ml, 23,5 mmol) va
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lam 4m dén nhiét d6 0°C. Dung dich nuéc H,0, 30% (7,4 ml, 72 mmol) dugc bd
sung vio theo timg giot va hdn hop phan tmg nay duge 1am 4m dén rt va dugc khudy
trong 1 h. H3n hop phan tng ndy dugc pha lodng bing EtOAc/nudc va céc 16p dugce
tach ra. Lép nude duge chiét bang EtOAc (2x). Céc 16p hiru co gdp lai duoc rira bang
nude mubi, lam khd (MgSQ,), vi ¢b. San phdm thd dugce tinh ché bing sic ky silic
dioxit dé thu duoc hop chit 9D (4,453 g, 17,58 mmol, hiéu sudt 90%) du6i dang dau
khong mau. Phan tich LC-MS Tinh dugc d6i v6i C1aHxFNO,: 253,31, tim ra [M+H]
254,0. 'TH NMR (500 MHz, CDCl5) & 6,89 (dd, J=12,1, 8,8 Hz, 1H), 6,52 (dd, J=7.3,
2,9 Hz, 1H), 6,37 (dt, J=8.,8, 3,2 Hz, 1H), 3,97 (q, J=7.1 Hz, 2H), 3,90 (br. s, 1H),
- 3,13 - 3,02 (m, 2H), 3,02 - 2,95 (m, 1H), 2,84 (dd, J=11.4, 9,8 Hz, 1H), 2,05 (dqt,
J=10,1, 6,7, 3,6 Hz, 1H), 2,00 - 1.91 (m, 1H), 1,91 - 1,83 (m, 1H), 1,50 (br. s, 1H),
-1,38 (t, J=6,9 Hz, 3H), 1,03 (d, J=6.9 Hz, 3H).

9E. (3,4-cis)-1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-ol, chit ddng phan 2:
Hop chét 9D (29,2 g, 115 mmol) dugc tinh ché bang SFC khong ddi xing dé thu
dugc hop chit 9E duéi dang chit ddng phan don. Hop chit 9E, chit ddng phén 2
(13,5 g, 53,5 mmol, hi¢u sudt 47%) thu duge dudi dang diu khong mau sau khi cd.
Phén tich LC-MS Tinh dugc dbi véi C4H;sFNO,: 251,13, tim ra [M+H] 252,2. 'H
NMR (400 MHz, CDCl;) 6 6,95 (dd, /~=12,1, 8,8 Hz, 1H), 6,52 (dd, J=7,5, 2,9 Hz,
1H), 6,44 (dt, J=8.,8, 3,2 Hz, 1H), 3,98 (q, /=7,3 Hz, 2H), 3,75 - 3,64 (m, 2H), 3,12
(td, J~11,7, 3,5 Hz, 1H), 2,85 - 2,69 (m, 3H), 2,49 (dt, J=14,1, 3,3 Hz, 1H), 1,40 (t,
J=6,9 Hz, 3H), 1,09 (d, J=6,1 Hz, 3H).

Hop chét vi du 9 (chét rin mau vang, 29,3 mg) duoc diéu ché dudi dang chit
ddng phéan don tir hop chét 9E va 5-iodopyridin-2-ol theo quy trinh cta vi du 2. Phan
tich LC-MS Tinh dugc déi véi C3oH4FN3Og: 559,67, tim ra [M+H] 560,2. "H NMR
(500 MHz, CD;CN) 6 8,01 (br. s, 1H), 7,77 (d, /=6,4 Hz, 1H), 7,53 (br. s, 1H), 7,38
(d, J=7,0 Hz, 1H), 7,28 (dd, J=11,6, 9,4 Hz, 1H), 7,03 (d, J=8,6 Hz, 1H), 5,01 - 4,83
(m, 1H), 4,05 (q, J=6,8 Hz, 2H), 4,00 - 3,89 (m, 1H), 3,88 - 3,78 (m, 3H), 3,72 (d,
J=9,7; Hz, 1H), 3,64 - 3,45 (m, 5H), 3,40 (t, /=6,3 Hz, 2H), 3,25 (s, 3H), 3,09 - 2,93
(m, 1H), 2,74 (d, J=6,2 Hz, 2H), 2,70 - 2,58 (m, 1H), 2,58 - 2,47 (m, 1H), 2,46 - 2,37
(m, 1H), 1,76 (quin, J=6,2 Hz, 2H), 1,37 (t, J=6,7 Hz, 3H), 1,14 (d, J=5,7 Hz, 3H),
0,98 (d, J=7,3 Hz, 3H). HPLC phan tich: RT = 9,1 min, HI: 95,5%. hGPR40 ECsy =
170 nM. AGPR40 IP1 ECsy =35 nM.
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Viduy 10
Axit 2-((2R,4R)-1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-4-(3-
metoxypropyl)pyrelidin-2-yl)axetic, TFA

YORe!
o )
= &
OCH,CHj Xo

HO
10A. (R)-1-benzyl 2-metyl 4-oxopyrolidin-1,2-dicarboxylat: Dung dich chia
(2R.,4R)-1-benzyl 2-metyl 4-hydroxypyrolidin-1,2-dicarboxylat (16,7 g, 59,7 mmol)
trong CH,Cl, (149 ml) dugc bd sung TCCA (13,9 g, 59,7 mmol) tiép theo bd sung
TEMPO (0,093 g. 0,60 mmol) vio. Hon hop phan tmg nay dugc 1am 4m dén rt va

ot OCH3
\__/

duge khudy trong 15 min. H8n hop phan tmg nay duge loc va duge rira bing dung
~dich Na,CO; bdo hoa, dung dich nudc HCI 0,1 M, va nudc mudi. Lép hitu co dugc
1am kho (MgSO,) va co. Chét nay duoc loc qua nit silicagel dé thu dwoc hop chit
10A (12,6 g, 45,3 mmol, hi¢u suét 76%) dudi dang dau khong mau, dau nay dugc hda
rin khi dé yén thanh chit rdn mau vang nhot. Phan tich LC-MS Tinh duoc déi véi
C14HsNOs: 277,27, tim ra [M+H] 278,0. "H NMR (500 MHz, CDCl;) § 7,43 - 7,28
(m, SH), 5,27 - 5,20 (m, 1H), 5,19 - 5,08 (m, 1H), 4,92 - 4,78 (m, 1H), 4,07 - 3,88 (m,
2H), 3,81 - 3,56 (m, 3H), 3,03 - 2,87 (m, 1H), 2,61 (dd, /~=18.,8, 2,6 Hz, 1H).
10B. (R)-7-benzyl 8-metyl 1,4-dioxa-7-azaspiro[4,4]nonan-7,8-dicarboxylat:
Hop chit 10A (12,6 g, 45,3 mmol) va etan-1,2-diol (2,5 ml, 45 mmol) dugc hoa tan
trong toluen (450 ml). TsOH (1,01 g, 5,89 mmol) dugc bd sung vao. Hon hop thu
dugc dugc gia nhiét dén hdi luu trong 18 h. Hén hop phéan tng nay duoc dé ngudi.
Xuéng nhiét do rt, duge rét vao nude da, chiét béng EtOAc (3x), rira bﬁng nude mudi,
1am kho (MgSOy), va c6. San pham thd duge tinh ché bang sic ky silic dioxit dé thu
o dugc hop chét 10B (8,58 g, 26,7 mmol, hi¢u suét 59%) dudi dang dau mau vang xam,
du nay hoa rin khi @€ yén. Phan tich LC-MS Tinh dugc d6i v&i Ci6H oNOg: 321,33,
tim ra [M+H] 322,0. "H NMR (400 MHz, CDCls) & 7,42 - 7,27 (m, 5H), 5,25 - 4,99
(m, 2H), 4,60 - 4,42 (m, 1H), 4,02 - 3,87 (m, 4H), 3,82 - 3,53 (m, 5H), 2,48 - 2,34 (m,
1H), 2,29 - 2,17 (m, 1H).
10C. (8)-2-(7-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-1,4-
dioxa-7-azaspiro[4,4]nonan-8-yl)axetonitril: Hop chit 10C duogc didu ché tir hop chit
10B va 3C theo quy trinh ctia vi du 1. Phan tich LC-MS Tinh dugc dbi véi
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C,7H3,FN;0,: 481,56, tim ra [M+H] 482,2. '"H NMR (500 MHz, CDCl;) § 6,95 - 6,87
(m, 3H), 6,53 (dd, /=74, 3,0 Hz, 1H), 6,51 - 6,45 (m, 2H), 6,40 (dt, J=8.8, 3,2 Hz,
1H), 4,29 (tt, =74, 3,6 Hz, 1H), 4,23 - 4,16 (m, 1H), 4,10 - 4,05 (m, 1H), 4,05 - 4,01
(m, 1H), 4,01 - 3,95. (m, 4H), 3,47 - 3,43 (m, 1H), 3,42 - 3,37 (m, 1H), 3,37 - 3,30 (m,
2H), 2,94 (ddd, J/=11,8, 8,3, 3,3 Hz, 2H), 2,80 - 2,75 (m, 1H), 2,75 - 2,68 (m, 1H),
2,46 (dd, /~13,3, 8,1 Hz, 1H), 2,22 (dd, J=13,2, 1,4 Hz, 1H), 2,12 - 2,05 (m, 2H),
1,99 - 1,90 (m, 2H), 1,39 (t, J/=7,0 Hz, 3H).

v 10D. (S)-2-(1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-4-
oiopyrolidin 2- y‘)axetonitril" Dung dich chira hop chat 10C (1,36 g, 2,82 mmol)
trong axeton (39 ml) va nuée (17 ml) (duge thdi khi agon trong 10 min) duoc bd
sung TSOLI (2 14 g, 11,3 mmol). Hon hop phan tmg nay dugc gia nhiét dén nhiét 4o

56°C trong 30 h. Hon hgp phén Ung nay dugce dé ngudi xuong nhiét do rt va duoc pha

iofng bang EtOAc/nudce. Dung dich nuée K,HPO, 1,5 M dugce b sung vao dé bazo
» héa' hén hop phé’u; ung va céc 16p dugc tach ra. Lép nude duge chiét bing EtOAc va
céc 16p hitu éo g0p lai dugc ria béng nuée mudi, 1am kho (MgS0,), va ¢o. Hop chét
10D (1,16 g, 2,66 mmol, hi¢u suét 94%) dugc tach ra dudi dang chit rin mau rau
nhat va dugc st dung ma khong cin tinh ché thém. Phan tich LC-MS Tinh dugc ddi
vai CpsHpgFN;0;: 437,51‘, tim ra [M+H] 43‘8,1. 'H NMR (400 MHz, CDCl3) § 7,00 -
6,95 (m, 2H), 6,91 (dd, J/~12,1, 8,8 Hz, 1H), 6,67 - 6,61 (m, 2H), 6,54 (dd, J=7.4, 3,0
Hz, 1H), 6,40 (dt, /=8,8, 3,1 Hz, 1H), 4,58 (it, J=8,0, 2,9 Hz, 1H), 4,34 (&, /=7.4, 3,7
Hz, 1H), 3,98 (q, /=6,9 Hz, 2H), 3,86 - 3,71 (m, 2H), 3,39 - 3,28 (m, 2H), 3,05 (dd,
J=18.6, 8,5 Hz, 1H), 2,96 (ddd, J=11,9, 8,1, 3,3 Hz, 2H), 2,72 (ddd, J=17,6, 12,3, 2,5
Hz, 2H), 2,57 (dd, J=16,8, 7,6 Hz, 1H), 2,16 - 2,06 (m, 2H), 2,02 - 1,89 (m, 2H), 1,40
(1, J=6,9Hz, 3H).
: - V_IOE. (S)-5-(xyanometyl)-1-(4-({1-(5-etoxy-2-flophenyl)piperidin-4-
_,yl)oxy)phenyl) -2,5-dihydro-1H-pyrol-3-yl triflometansulfonat: Dung dich NaHMDS
1 M (0,75 ml, 0,75 mmol) trong THF (3,4 ml) & nhiét do -78°C duoc bb sung dung
dich chu.'a hop chét 10D (0,300 g, 0,686 mmol) trong THF (3,4 ml) theo timg giot.
Hbn ho]j phéﬁ tng ndy dugc khudy trong 30 min va sau do, dung dich chta 1,1,1-
triflo-N-phenyl-N-(triflometyl)sulfonyl metansulfonamit (0,294 g, 0,823 mmol) trong
THF (3,4 ml) dugc bd sung vao theo timg giot. Hon hop phan ttng nay dugc khuéy
trong .2 h & nhiét'd(f) -78°C. Hon hop phan tng nay dugc lam ngimg bang dung dich
nudc KoHPO4 1,5 M va chiét béng EtOAc (2x). Céc 16p hitu co gdp lai dugc rua
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bang nudc mudi, 1am khd (MgSO,), va co. San phim thé dugc tinh ché bang sic ky
silic dioxit dé thu dwoc hop chit 10E (0,309 g, 0,543 mmol, hiéu suit 79%) duéi
‘dang dau khong mau. Phéan tich LC-MS Tinh duogc dbi voi CreHyrF4N3058: 569,57,
tim ra [M+H] 570,0. "H NMR (400 MHz, CDCl;) § 6.98 - 6,86 (m, 3H), 6,58 - 6,49
(m, 3H), 6,40 (dt, J=8,8, 3,2 Hz, 1H), 5,93 (q, J/~1.8 Hz, 1H), 4,93 - 4,83 (m, 1H),
4,53 (ddd, J=13,3, 6,7, 1,9 Hz, 1H), 4,36 - 4,27 (m, 1H), 4,22 - 4,15 (m, 1H), 3,98 (q,
J=7,0 Hz, 2H), 3,39 - 3,28 (m, 2H), 2,95 (ddd, J=11,8, 8,2, 3,3 Hz, 2H), 2,82 - 2,78
(m, 2H), 2,15 - 2,05 (m, 2H), 2,01 - 1,88 (m, 2H), 1.40 (t, J/=6,9 Hz, 3H).
10F.  (S,E)-2-(1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-4-(3-
metoxyprop-1-en-1-yl)-2,5-dihydro-1H-pyrol-2-yl)axetonitril: Dung dich chita hop
chit 10E (0,035 g, 0,062 mmol), va (E)-2-(3-metoxyprop-1-en-1-yl)-4,4,5,5-
tetrametyl-1,3,2-dioxaborelan (0,013 ml, 0,062 mmol) trong dioxan (0,63 ml) dugc
" b6 sung dung dich chira Na,COj; (0,016 g, 0,16 mmol) trong nude (0,063 mi). Hon
hop phan tmg nay dugc thdi khi agon trong 10 min va sau d6, Pd(PhsP), (1,4 mg, 1,2
pmol) dugc bd sung vao. Hon hop phan tmg nay duge dun bing vi song & nhiét do
*150°C trong 3 min. Hon hop phan tng ndy dugc pha lodng bing EtOAc/nude va cic
16p- dugc tach ra. Lép hitu co duge rira 'bfmg nude mudi, 1am kho (MgSQ4), va ¢o.
San phim thé duoc tinh ché bang sic ky silic dioxit dé thu duoc hop chéit 10F (0,011
-g, 0,023 mmol, hi¢u suét 37%). Phan tich LC-MS Tinh duoc dbi v6i CroH34FN;05:
491,60, tim ra [M+H] 492,2. "H NMR (500 MHz, CDCl;) & 6,96 - 6,87 (m, 3H), 6,57
- 6,52 (m, 3H), 6,48 (d, J~16,0 Hz, 1H), 6,40 (dt, /=8,8, 3,2 Hz, 1H), 5,90 (s, 1H),
5,80 (dt, J=16,0, 5,6 Hz, 1H), 4,84 - 4,78 (m, 1H), 4,49 (ddd, J=12.9, 5,6, 1,4 Hz,
1H), 4,29 (tt, J=7,4, 3,7 Hz, 1H), 4,14 (d, J=12,9 Hz, 1H), 4,04 (d, J=5,8 Hz, 2H),
3,98 (q, /=7,1 Hz, 2H), 3,38 (s, 3H), 3,37 - 3,31 (m, 2H), 2,95 (ddd, /~11.8, 8,2, 3,2
- Hz, 2H), 2,81 (dd, J=16,6, 3,2 Hz, 1H), 2,64 (dd, J=16,6, 7,0 Hz, 1H), 2,10 (tdd,
"~ J=1,5, 3,6, 1,8 Hz, 2H), 2,00 - 1,92 (m, 2H), 1,40 (t, /=7,0 Hz, 3H).
~Vidu 10: Dung dich chira hgp chét 10E (0,011 g, 0,023 mmol) trong MeOH (2
ml) va EtOAc (2 ml) duoc bd sung dung dich Pd/C 10% (2,4 mg, 2.3 umol). Hon hop
phan g nay duoc thdi khi agon (3x) va sau d6, khi H, (3x) va dugc khudy dudi khi
“H, (1 atm (101,325 kPa)) & rt qua &&m. Hon hgp phén tng nay dugc loc va ¢d dé thu
~ dwoc hop chit 9G (0,0100 g, 0,020 mmol, hidu suat 89%) dudi dang ddu mau vang

~ x4m. Nguyén liéu thd dugc hoa tan trong EtOH (0,28 ml) va dung dich nuéc KOH 6

"M (0,092 ml, 0,55 mmol) duge bd sung vao. Phan tmg niy duoc ddy kin va gia nhiét
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& nhiét d6 120°C trong 2 h. Hn hgp phan tng nay dugc ¢d va dugc hoa tan lai trong
EtOAc. Dung dich nay duoc axit héa dén do pH=2 bang dung dich nuéc HCI 1 N va
'san phdm nay duoc chiét bing EtOAc (3x). Lép hitu co gop lai dwoc lam kho
(MgSO4)vva‘1 cb. San phidm tho duge tinh ché bing RP-Prep. HPLC. Céc phan doan
HPLC dugc lam bay hoi quay dé loai b6 CH;CN va sau d6, 16p nuée duge chibt bing
CH,Cl, (3x). Lép hiru co gop lai duge lam khé (MgSO,) va cd6. Can dugce hoa tan -
trong CH;CN va 0,5 ml dung dich nuéc HCI 3 N duogc bd sung vao. Hon hop phan
tng nay dugc ¢b va quy trinh dwoc 13p lai (2x). Lép nude duge dong khod qua dém dé
thu duge hop chét vi du 10 (0,0044 g, 6,7 pmol, hiéu sudt 24%) dusi dang dau khong
mau. Phan tich LC-MS Tinh dugc d6i véi CoeH30FN,Os: 514,63, tim ra [M+H] 515,3.
'H NMR (500 MHz, CD;CN) 6 7,41 (d, /=8,0 Hz, 2H), 7.10 (d, J=9,1 Hz, 2H), 7,00
(dd, J=12,4, 8,8 Hz, 1H), 6,64 (dd, J=7,2, 3,0 Hz, 1H), 6,52 (dt, /=8.9, 3,3 Hz, 1H),
4,58 (br. s, 1H), 4,18 - 4,08 (m, 1H), 4,02 (q, J=6,9 Hz, 2H), 3,67 (d, J=6,9 Hz, 2H),
3,43 - 3,33 (m, 4H), 3,30 (s, 3H), 3,05 (ddd, J=12.0, 8,5, 3,2 Hz, 2H), 2,81 - 2,72 (m,
1H), 2,72 - 2,57 (m, 3H), 2,21 - 2,11 (m, 2H), 1,94 - 1,86 (m, 2H), 1,74 - 1,65 (m,
1H), 1,65 - 1,53 (m, 4H), 1,36 (t, J=7,0 Hz, 3H). HPLC phén tich: RT = 7,1 min, HI:
95,1% hGPR40 ECsy= 380 nM. 2#GPR40 IP1 EC;5y =47 nM.

Vidu 11
“Axit 2-((2R,AR)-1-(4-(((3,4-trans)-1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-
vl)oxy)phenyl) 4-(3- metoxypropoxy)pyro11d1n 2-ylaxetic, HCI

-
¢

\

OCH,CHs )QO

HO
11A. (2R,4R)-tert—butyl 4-hydroxy-2-(hydroxymetyl)pyrolidin-1-carboxylat:
Axit (2R,4R)-1-(tert—butoxycacbonyl)—4-hydr0xypyrolidin-2-carboxylic (6,98 g, 30,2
mmol) dugc hoa tan trong THF khan (123 ml) va lam lanh xudng nhiét d6 -10°C. Sau
-~ do, 4¥mety1morpholi~n (3,5 ml, 32 mmol) va isobutyl clorofomat (4,2 ml, 32 mmol)
duge bd sung vao va hén hop phan g nay dugc khudy & nhiét d6 -10°C trong 45
min. Hén hop phan tng ndy duoc loc va duge bd sung vio theo ting giot vao dung

- dich chtra NaBH, (2,28 g, 60,4 mmol) trong nuée (16 ml) da duoc 1am lanh xudng
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nhiét 9 0°C. Hdn hop phéan tmg nay dugc khudy trong 2 h va 1am 4m dan dén nhiét
do rt. Hon hop phan Gng nay dugc lam ngimg biang dung dich nudc NH,Cl va san
pham nay dugc chiét bing EtOAc (3x). Cac 16p hitu co gdp lai duge rira bing nuéce
mudi, 1am kho (MgSOD’, va cb. San phdm tho dugc tinh ché bang séic ky silic dioxit
dé thu duoc hop chit 11A (5,98 g, 27,5 mmol, hiéu sudt 91%) duéi dang ddu khong
‘mau, ddu nay hoa rin thanh chit rin mau tring khi & yén. Phén tich LC-MS Tinh
duogc d6i voi CioHsNO,: 217,26, tim ra [M+H] 218,0. "H NMR (500 MHz, CDCl3) &
4,35 - 4,09 (m, 2H), 4,09 - 3,88 (m, 2H), 3,67 - 3,33 (m, 3H), 2,44 - 2,24 (m, 1H),
2,07 - 1,71 (m, 2H), 1,53 - 1,40 (m, 9H). |
- 11B. (2R,AR)-tert-butyl 2-(((tert-butyldiphenylsilyl)oxy)metyl)-4-
hydroxypyrolidin-1-carboxylat: Dung dich chira hop chét 11A (3,00 g, 13,8 mmol)
trong DMF (69 ml) duoc bd sung TBDPS-CI (3,9 ml, 15 mmol) va imidazol (1,41 g,
20,7 mmol). Hon hop phan tng nay dugce khudy & rt trong 2 h. Hén hop phan ting
nay dugc pha lodng bang EtOAc va dugc rira bing nude (5x). Lép hitu co duge rira
bang nudc mudi, 1am khd (MgSO,), va ¢b. San phim thd dugce tinh ché bang sic ky
silic dioxit dé thu dugc hop chét 11B (2,58 g, 5,66 mmol, hiéu suit 41%) dudi dang
dau khong mau. Phan tich LC-MS Tinh dugc ddi véi CasHssNO,Si: 455,66, tim ra-
[M+H] 456,1. 'TH NMR (500 MHz, CDCls) & 7,72 - 7,60 (m, 4H), 7,48 - 7,34 (m,
6H), 4,78 (d, /=11,0 Hz, 0.5H), 4,50 (d, J=10,2 Hz, 0.5H), 4,37 - 4,20 (m, 1.5H), 4,01
(br. s, 1H), 3,89 (d, /=9,4 Hz, 0.5H), 3,62 - 3,42 (m, 3H), 2,45 - 2,29 (m, 1H), 2,12 -
1,96 (m, 1H), 1,54 - 1,43 (s, 4.5H), 1,29 (s, 4.5H), 1,08 (s, 9H).
11C. (2R,AR)-tert-butyl 2-(((tert-butyldiphenylsilyl)oxy)metyl)-4-(3-
metoxypropoxy)pyrolidin-1-carboxylat: Dung dich chira hop chat 11B (0,098 g, 0,22
mmol) trong THF (2,2 ml) & nhiét d6 0°C dugc bd sung dung dich NaH 60% (0,060
g, 1,5 mmol). Hdn hop.phén tmg nay dugc khudy trong 30 min va sau d6, 1-bromo-3-

metoxypropan (0,17 ml, 1,5 mmol) duoc bd sung vao. Hbn hop phan tmg nay duoc

- 1am 4m d&én rt va hoi luu qua @ém. Hon hop phan mg nay dugc 1am nglmg bing nudc

~va dugc pha lodng bang EtOAc. Cac 16p duogc tach ra va 16p nude duge chiét bing
EtOAc. Cac 16p hiru co gop lai duge rira bing nude mudi, 1am khd (MgSO,), va cb.
San phim tho dugc tinh ché bing sic ky silic dioxit dé thu duge hop chit 11C (0,028
g, 0,053 mmol, hiéu suit 25%) dué6i dang diu khong mau. Phan tich LC-MS Tinh
 dugce d6i v6i C3oHusNOsSi: 527,77, tim ra [M+H] 528,3. "TH NMR (400 MHz, CDCl;)

87,73 - 7,60 (m, 4H), 7,46 - 7,30 (m, 6H), 3,99 (br. s, 1H), 3,94 - 3,74 (m, 2H), 3,71 -
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3,59 (m, 2H), 3,52 - 3,36 (m, 4H), 3,36 - 3,31 (m, 1H), 3,30 (s, 3H), 2,49 - 2,22 (m,
1H), 2,15 - 2,02 (m, 1H), 1,83 - 1,70 (m, 2H), 1,49 - 1,25 (m, 9H), 1,06 (s, 9H).

11D. (2RAR)-tert-butyl 2-(hydroxymetyl)-4-(3-metoxypropoxy) pyrolidin-1-
carboxylat: Dung dich chira hop chat 11C (0,367 g, 0,696 mmol) trong THF (3,5 ml)
& 1t dugc bd sung dung dich TBAF 1 M (1,0 ml, 1,0 mmol) trong THF. Hén hop
phan tmg nay dugc khudy & rt qua dém. HOn hop phan tmg nay dugc pha lodng bing
EtOAc/nuéc va cac 16p duge tach ra. Lop nude duge chiét bang EtOAc va céac 16p
hiru co gdp lai dugc rira bdng nude mudi, 1am kho (MgSO,), va cb. San phdm tho
duoc tinh ché bing sic ky silic dioxit d& thu dugc hop chit 11D (0,187 g, 0,647
mmol, hiéu sudt 93%) du6i dang diu khéng mau. Phan tich LC-MS Tinh dugc d6i -
v&i CrHp7NOs: 289,37, tim ra [M+H] 290,1. 'H NMR (500 MHz, CDCls) & 4,43 (d,
J=6,9 Hz, 1H), 4,11 - 4,02 (m, 1H), 4,02 - 3,90 (m, 1H), 3,87 - 3,58 (m, 2H), 3,57 -
3,47 (m, 3H), 3,47 - 3,37 (m, 3H), 3,33 (s, 3H), 2,18 (m, 1H), 1.82 (quin, J=6,3 Hz,
2H), 1,46 (s, 9H). -

11E. ((2R.,4R)-4-(3-metoxypropoxy)pyrolidin-2-yl)metanol, HCl: Dung dich
HC! 4 N (1,00 ml, 4,00 mmol) trong dioxan duoc bd sung vao hop chat 11D (0,079 g,
0,27 mmol). Hdn hop phan tmg nay dugc khudy & rt trong 1 h. Hdn hop phan tng
nay duge ¢b va dugc 1am bay hoi quay bang MeOH (2x) dé thu duoc hop chit 11E
(0,062 g, 0,27 mmol, hiéu sudt 100%) dué6i dang dau khéng mau. Phan tich LC-MS
Tinh duogc d6i véi CoHoNOs: 189,25, tim ra [M+H] 190,0.

11F. (3,4-trans)-1-(5-etoxy-2-flophenyl)-4-(4-iodophenoxy)-3-metylpiperidin:
Dung dich chtra hop chdt 9E (0,511 g, 2,02 mmol), 4-iodophenol (0,577 g, 2,62
mmol), va BusP (0,80 ml, 3,2 mmol) trong toluen (25 ml) dugc bd sung ADDP
(0,815 g, 3,23 mmol). Hén hop phan ting ndy dugc siéu 4m trong 99 min. Hon hop
phan ng nay duogc rét vao hexan, dugce loc va ¢o6. San phim th6 dugc tinh ché bing
séc ky silic dioxit dé thu dugc hop chat 11F (0,643 g, 1,41 mmol, hiéu suat 70%)
dudi dang diu khong mau. Phén tich LC-MS Tinh dugc d8i v&i CyoHasFINO,:
455,31, tim ra [M+H] 456,2. "H NMR (400 MHz, CDCls) § 7,62 - 7,49 (m, 2H), 6,91
(dd, 12,1, 8,8 Hz, 1H), 6,76 - 6,67 (m, 2H), 6,50 (dd, /7.5, 2,9 Hz, 1H), 6,40 (dt,
J=8.8, 3,2 Hz, 1H), 3,98 (q, /=6,9 Hz, 2H), 3,89 (td, /=9,0, 4,0 Hz, 1H), 3,51 - 3,36
(m, 2H), 2,81 (td, /~11,5, 2,8 Hz, 1H), 2,57 (dd, J=12,1, 9,6 Hz, 1H), 2,22 - 2,08 (m,
2H), 1,90 - 1,75 (m, 1H), 1,40 (t, /=6.9 Hz, 3H), 1,08 (d, /=6,6 Hz, 3H).
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Hop chit vi du 11 (chét rin mau be, 25 mg) dugce diéu ché dudi dang chét
ddng phén don tir hop chat 11E va 11F theo quy trinh ctia vi du 1. Phan tich LC-MS
Tinh dugc dbi v6i C3HaFN,Og: 544,66, tim ra [M+H] 545,3. "H NMR (500 MHz,
CD;CN) 6 7,80 (br. s, 1H), 7,74 (d, J/=8.8 Hz, 2H), 7,21 (dd, J~12,1, 9,1 Hz, 1H),
7,11 (d, J=9,1 Hz, 2H), 6,92 (dt, J=9.,0, 3.1 Hz, 1H), 4,50 - 4,43 (m, 1H), 4,33 (td,
~-J=9.8, 4,7 Hz, 1H), 4,21 - 4,12 (m, 1H), 4,03 (q, J/=6,9 Hz, 2H), 3,83 (dd, /~12,4, 3,3
Hz, 1H), 3,74 - 3,63 (m, 3H), 3,62 - 3,56 (m, 1H), 3,51 (tq, J/=6.3, 3,0 Hz, 2H), 3,46 -
3,41 (m, 2H), 3,37 (t, J/=12,1 Hz, 1H), 3,27 (s, 3H), 3,01 - 2,92.(m, 1H), 2,92 - 2,84
(m, 1H), 2,78 (dt, /~13,4, 6,6 Hz, 2H), 2,46 - 2,28 (m, 2H), 2,15 - 2,05 (m, 1H), 1,77
(quin, J=6,3 Hz, 2H), 1,36 (t, J=6,9 Hz, 3H), 1,08 (d, /=6,6 Hz, 3H). HPLC phan
tich: RT = 10,5 min, HI: 97,3%. #GPR40 ECso = 100 ntM. A#GPR40 IP1 ECs = 16
nM.

Vidu 12
Axit 2-(QRAR)-1-(4-((1-(5 -etoxy-2-ﬂophenyl)piperidin-4-yl)oxy)phenyl)-4-(3 -
metoxypropoxy)pyrohdm— -yDaxetic, HCO,H

e O /

HO

Hop chat vi du 12 (9,5 mg) duoc diéu ché tir hop chit 11E va 3C theo quy

trinh ciia vi du 1. Phén tich LC-MS Tinh dugc dbi v6i CrgHsoFN,Og: 530,63, tim ra
[M+H] 5,31,,2”. 'H NMR (500 MHz, DMSO-dy) & 7,00 (dd, J=12,0, 9,2 Hz, 1H), 6,88
(d, 'J=8,0 Hz, 2H), 6,52 (d, J=7,7 Hz, 1H), 6,50 r(d, J=8,3 Hz, 2H), 6,47 - 6,43 (m,
1H), 4,31 - 4>,24-(m, 1H), 4,16 - 4,11 (m, 1H), 4,01 - 3,93 (m, 3H), 3,52 - 3,42 (m,
2H), 3,41 - 3,22 (m, 6H), 3,21 (s, 3H), 2,91 - 2,83 (m, 2H), 2,62 (d, J=15,1 Hz, 1H),
” 2,43 (dd, J=15,0, 10,6 Hz, 1H), 2,14 (dt; J=13,4, 6,6 Hz, 1H), 2,04 - 1,95 (m, J=13,2
Hz, 3H), 1,78 - 1,67 (m, 4H); 1,29 (t, J=6,9 Hz, 3H). HPLC phan tich (phuong phap
Acquity): RT = 1,8 min, HI: 98,3%. AGPR40 ECso = 160 nM. hGPR40 IP1 ECso = 39
nM.

Vidu 13
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Axit 2-((2R,4R)-1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-4-(2-
metoxyetoxy )pyrolidin-2-yl)axetic, TFA

S,
oy

OCH,CHj }\
o7 ~OH

i Hop chét vi du 13 (d4u mau Véﬁg, 13,6 mg) dugce diéu ché tir 1-bromo-2-
metoxyétan va ho*p chét 3C theo quy trinh ctia vi du 11. Phén tich LC-MS Tinh dugc
- dbi vei CasH37FN,Oq: 516,26, tim ra [M+H] 517,1. "H NMR (400 MHz, DMSO-dg) &

7,01 (dd, J=8.,8, 12,5 Hz, 1H), 6,89 (d, J=9,0 Hz, 2H), 6,56 - 6,44 (m, 4H), 4,32 -
424 (m, 1H), 4,19 (t, /~4,9 Hz, 1H), 4,03 - 3,95 (m, 1H), 3,97 (q, J=7.0 Hz, 2H),
3,63 - 3,50 (m, 2H), 3,49 - 3,44 (m, 2H), 3,30 - 3,23 (m, 3H), 3,2'8 (s, 3H), 2,92 - 2,84
(m, 2H), 2,69 - 2,58 (m, 1H), 2,48 - 2,43 (m, 2H), 2,19 - 2,10 (m, 1H), 2,06 - 1,95 (m,
3H), 1,77 - 1,67 (m, 2H), 1,30 (t, /=7,0 Hz, 3H). HPLC phéan tich (12 min gradien, 15
" min ngfrng): RT = 10,1 min, HI: 98,0%. 7GPR40 EC5, = 1000 nM.

Vidu 14

Axit  2-((2S,3S,4R)-1-(4-(((3,4-trans)-1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-
yl)oxy)phenyl)-4-(3 -metoxypropoxy)-3 -metylpyrolidin-2-yl)axetic, HCI

& \@Q&.ﬁ

OCH,CHj o

~OCHs

Hop chét vi du 14 (chét rin mau nau vang, 38,0 mg) duoc diéu ché dudi dang
chét déng phan don tir hop chét 11F theo quy trinh ciia vi du 1. Phan tich LC-MS
Tinh dugc dbi véi C31HysFN,Og: 558,68, tim ra [M+H] 559,2. 'TH NMR (500 MHz,
- CDsCN) 8 8,04 (dd, J=6,1, 3,0 Hz, 1H), 7,83 (d, J/=9,1 Hz, 2H), 7,27 (dd, J~=12,1, 9,1
Hz, 1H), 7,13 (d, J/=9,1 Hz, 2H), 7,02 (dt, /9,2, 3,4 Hz, 1H), 4,41 (td, J=10,2, 4,1
Hz, 1H), 4,11 - 4,01 (m, 3H), 3,93 (dt, J=11,3, 5,6 Hz, 1H), 3,87 (td, /=12.4, 2,6 Hz,
1H), 3,83 - 3,75 (m, 2H), 3,72 (d, J/=12,1 Hz, 1H), 3,68 - 3,61 (m, 1H), 3,58 - 3,49
(m, 3H), 3,43 (td, J=6,3, 1,1 Hz, 2H), 3,26 (s, 3H), 3,05 - 2,97 (m, 1H), 2,97 - 2,88
(m, 1H), 2,81 (dd, /=17.3, 5,5 Hz, 1H), 2,58 - 2,46 (m, 1H), 2,45 - 2,33 (m, 2H), 1,77
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(quin, J=6,3 Hz, 2H), 1,37 (t, /=7,0.Hz, 3H), 1,20 (d, J=6,9 Hz, 3H), 1,09 (d, J=6.,6
Hz, 3H). HPLC phén tich: RT = 11,2 min, HI: 95,8%. #GPR40 ECsy = 51 nM.
hGPR40 IP1 ECs5y =7 nM.

Vidu 16
Axit 2-((28,3S,4R)-1-(4-((1-(5-etoxy-2-flophenyl)piperidin-4-yl)oxy)phenyl)-3-
metyl-4-(3-(metylsulfonyl)propoxy)pyrolidin-2-yl)axetic

SO

- 16A. 3-(metylthio)propyl 4-metylbenzensulfonat: Dung dich chtta 3-
(metylthio)propan-1-ol (0,97 ml, 9,4 mmol), NEt; (2,0 ml, 14 mmol), va N,N,N'N'-
tetrametyl-1,6-hexandiamin (0,20 ml, 0,94 mmol) trong toluen (9,4 ml) lam lanh
xuéng nhiét 46 0°C. Dung dich chira TsCl (2,69 g, 14,1 mmol) trong toluen (9,4 ml)
dugc bd sung vao theo timg giot. Hon hop phan tmg nay dugc 1am 4m dén rt va duge
khudy trong 3 h. Hon hop phan tmg nay dugc pha lodng bang nudc va chiét bing
EtOAc. Cac 16p hitu co gdp lai duoc rira bang nude mudi, 1lam khé (MgSO,), va cb.
San phim thd duge tinh ché bing séc ky silic dioxit dé thu duge hop chit 16A (2,17
g, 8,31 mmol, hidu suit 88%) duéi dang diu khong mau. Phan tich LC-MS Tinh
dwgc dbi voi CH;605S,: 260,37, tim ra [M+H] 261,0.

16B. 3-(metylsulfonyl)propyl 4-metylbenzensulfonat: Dung dich chtra hgp
chit 16A (2,16 g, 8,31 mmol) trong MeOH (44 ml) dd dugc lam lanh Xuéng nhiét do
0°C duge bd sung dung dich chira OXONE® (10,2 g, 16,6 mmol) trong nudc (44 ml).
Bé @4 duogc @& cho 4m din dén rt va hdn hop phan tmg ndy dugc khudy trong 3 h.
MeOH dugc loai bé duéi ap suit giam va hdn hop phan Gng nay duoc pha lodng
bang nude. Lop nuée duge chibt bing EtOAc (3x) va cac 16p hitu co gop lai dugc rira
bing nudc mudi, lam khd (MgSO,), va cd dé thu dugc hop chit 16B (2,39 g, 8,17
mmol, hiéu suét 98%) duéi dang chét rdn'mau tréng. Phan tich LC-MS Tinh dugc dbi
v6i C11H1605S,: 292,37, tim ra [M+H] 293,0.

Hop chét vi du 16 (8,4 mg) dugc diéu ché tir hop chit 16B va 3C theo quy
trinh cta vi du 1. Phan tich LC-MS Tinh dugc dbi véi C30H41FN,O5S: 592,72, timra
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[M+H] 593,2. 'H NMR (500 MHz, DMSO-d) & 7,00 (t, J=10,5 Hz, 1H), 6,88 (d,
J=17,4 Hz, 2H), 6,56 - 6,50 (m, 1H), 6,50 - 6,42 (m, 3H), 4,32 - 4,23 (m, 1H), 4,00 -
3,91 (m, 2H), 3,75 (br. s, 1H), 3,60 (d, /=10,2 Hz, 1H), 3,54 (d, J=6,6 Hz, 2H), 3,43
- 3,39 (m, 2H), 3,24 (br. s, 2H), 3,14 (br. s, 2H), 2,97 (br. s, 3H), 2,92 - 2,81 (m, 2H),
2,61 (d, J/=15,4 Hz, 1H), 2,48 - 2,41 (m, 1H), 2,32 - 2,22 (m, 1H), 2,04 - 1,96 (m,
© 2H), 1,95 - 1,88 (m, 2H), 1,77 - 1,66 (m, J=8,3 Hz, 2H), 1,32 - 1,26 (m, 3H), 0,94 (d,
J=6,3 Hz, 3H). HPLC phan tich (Acquity): RT = ‘1,7 min, HI: 100%. hAGPR40 ECs, =
980 nM.

Vi du 18, chét dong phan 1 va chit ddng phén 2
Axit 2-((28,3S,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
isobutylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-

yl)axetic

=
! | . N o O
N~ &

OCH; o A\OH CHs

18A. Etyl 1-benzyl-3-isobutyl-4-oxopiperidin-3-carboxylat: Dung dich chtra
etyl 1-benzyl-4-oxopiperidin-3-carboxylat, HC1 (9,27 g, 31,1 mmol) trong i-PrOH
(31 ml) dugc bd sung KOtBu (72 ml, 72 mmol) (1 M trong i-PrOH) va 1-iodo-2-
metylpropan (5,4 ml, 47 mmol). Hon hop phén ting niy duoc khudy & rt trong 20 min
va sau d6, & nhiét d6 75°C trong 12 h. Hbn hop phan tmg nay dugc dé ngudi xudng rt
va duge 16t vao dung dich nuée NH,Cl bdo hoa. San phdm nay dugc chiét bing
EtOAc, rira bing nuéc mudi, 1am khoé (Na,SO,), va cd. San phim thé dugc tinh ché
bang sic ky silic dioxit dé thu dugc hop chét 18A (4,70 g, 14,8 mmol, hidu suit 48%)
du6i dang diu khong mau. Phan tich LC-MS Tinh duge di véi CioHpNO;: 317,42,
tim ra [M+H] 318,2. "H NMR (400 MHz, CDCl3) & 7,35 - 7,29 (m, 4H), 7,29 - 7,27
(m, 1H), 3,58 (s, 2H), 3,44 (dd, J/=11,6, 2,8 Hz, 1H), 3,07 - 2,93 (m, 1H), 2,92 - 2,78
(m, 1H), 2,47 - 2,33 (m, 2H), 2,23 (d, /=11,4 Hz, 1H), 2,04 (s, 1H), 1,82 - 1,75 (m,
1H), 1,74 - 1,63 (m, 1H), 1,45 (dd, J=13.9, 5,9 Hz, 1H), 1,30 - 1,22 (m, 4H), 0,88 (d,
J=6,6 Hz, 3H), 0,83 (d, J=6,6 Hz, 3H). :
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18B. 1-benzyl-3-isobutylpiperidin-4-on: Binh chita hgp chat 18A (4,70 g, 14,8
mmol) duge b6 sung dung dich nuéc HCI 6 M (49 ml, 300 mmol). Hon hgp phan tmg
nay dugc khudy & nhiét d6 100°C trong 12 h. Hén hop phéan tmg nay dwoc dé ngudi
xubng nhiét do rt va duoc rét vao dung dich NaOH/nudc d4 5 N va dung dich NaOH
5 N b6 sung duge thém vio cho dén khi d6 pH ~8. Hon hop phén ung nay dugc pha
loﬁng bﬁng EtOAc, dugc rira béng nude va nude mudi, 1am khod b?mg Na,SOy, va co.
San phdm th6 dugc tinh ché bing sic ky silic dioxit d& thu dwugc hop chét 18B (2,11
g, 8,60 mmol, hi€u suét 58%) dudi dang dau khong mau. Phan tich LC-MS Tinh
duge dbi v6i CiHpNO: 245,36, tim ra [M+H] 246,2. '"H NMR (400 MHz, CDCL;) &
7,38 - 7,31 (m, 4H), 7,30 - 7,27 (m, 1H), 3,72 - 3,62 (m, 1H), 3,60 - 3,50 (m, iH),
3,05 - 2,91 (m, 2H), 2,63 - 2,46 (m, 3H), 2,44 - 2,35 (m, 1H), 2.23 (dd, /=11,1, 9.4
Hz; 1H), 1,72 (ddd, J=13.9, 7,9, 6,2 Hz, 1H), 1,59 - 1,45 (m, 1H), 1,09 (dt, J/=13.,8,
6,8 Hz, 1H), 0,87 (d, J=6,6 Hz, 3H), 0,84 (d, J/=6,6 Hz, 3H).

18C. (3,4-cis)-1-benzyl-3-isobutylpiperidin-4-ol: Dung dich chira hop chét
18B (1,51 g, 6,15 mmol) trong THF (31 ml) ¢ nhiét d6 -78°C duroc bd sung dung dich
L-Selectride 1 M (9,2 ml, 9,2 mmol) trong THE. Hon hop phan tmg nay dugc khudy
-& nhiét d6 -78°C trong 1,5 h va sau d6, 1am ngimg béng dung dich nuéc NaOH 1 M
(9,2 ml, 9,2 mmol) va lam 4m dén rt. Dung dich nuéc H,O, 30% (9.4 ml, 92 mmol)
dugc bd sung vao va hdn hop phan tmg nay duoc khudy & rt trong 0,5 h. Hén hop
phan ung nay dwgc pha loing biang EtOAc/nude va cac 1op duoge tach ra. Lép nude
dugc chiét bang EtOAc (2x). Cac 16p hitu co gdp lai duoc ria bing nude mudi, (am
kho (Na,SOy), va cd. San phém thd duoc tinh ché béng sdc ky silic dioxit dé thu dugc
hop chét 18C (0,66 g, 2,7 mmol, hiéu suit 43%) dudi dang diu khong mau. Phén tich
LC-MS Tinh duoc dbi voi C1sHpsNO: 247,38, tim ra [M+H] 248,1. 'H NMR (400
- MHz, CDCl3) 8 7,33 - 7,28 (m, 4H), 7,26 - 7,21 (m, 1H), 3,87 (br. s., 1H), 3,59 - 3,50
(m, 1H), 3,49 - 3,42 (m, 1H), 2,55 (d, J=11,0 Hz, 1H), 2,47 (d, J/=8,6 Hz, 1H), 2,41 -
2,28 (m, 1H), 2,10 (t, /=10,7 Hz, 1H), 1,87 - 1,70 (m, 3H), 1,65 - 1,55 (m, 2H), 1,24 -
1,17 (m, 2H), 0,87 (d, J=6,6 Hz, 6H).

18D. (3,4-cis)-3-isobutylpiperidin-4-ol: Dung dich chira hop chit 18C (0,66 g,
2,7 mmol) trong MeOH (18 ml) dugc bd sung Pd/C 10% (0,142 g, 0,133 mmol). Hén
hop ndy duge hat.chan khong va duge théi khi H, (3x) va sau d6, duoc khudy dudi
bau khi H, trong 4 h. H3n hop phan tng nay duoc loc qua CELITE® va cb dé thu
duoc hop chat 18D (0,39 g, 2,480 mmol, hi¢u suét 93%) dudi dang chit rin mau
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tring. Phén tich LC-MS Tinh dugc dbi v6i CoH;oNO: 157,25, tim ra [M+H] 158,1. 'H
NMR (400 MHz, CDCly) & 3.93 (g, J=3,4 Hz, 1H), 3,04 - 2,90 (m, 1H), 2,77 (dt,
J=12,2, 4,1 Hz, 1H), 2,72 - 2,67 (m, 2H), 1,76 (br. s., 2H), 1,74 - 1,67 (m, 3H), 1,67 -
1,57 (m, 1H), 1,24 - 1,08 (m, 2H), 0,89 (d, J=6,6 Hz, 6H). |
- 18E. (3,4-cis)-1-(5-clo-2-metoxypyridin-4-yl1)-3-isobutylpiperidin-4-ol: Dung
dich chira hop chét 18D (320 mg, 2,04 mmol) va K,CO; (1130 mg, 8,14 mmol) trong
DMSO (4,1 ml) dugc bd sung hop chét 1J (475 mg, 2,14 mmol). Hn hop phén tmng
ndy duoc khudy & nhiét do 110°C trong 1 h va sau d6, & nhiét d6 90°C qua dém. Hon
hop phan tmg nay dugc pha lodng bing EtOAc va 16p hitu co dugce rira bing nudc va
nude mudi, 1am khod béng Na,S0,, va ¢b. San phé,m tho dugc tinh ché bﬁng sic ky
silic dioxit dé thu dugc hop chét 18E (493 mg, 1,65 mumol, hiéu sudt 8 %) dudi dang
dau khong mau. Phén tich LC-MS Tinh dugc dbi véi C;sHasCIN,O,: 298,81, tim ra
[M+H] 299,1. "H NMR (400 MHz, CDCl;) 8 7,93 (s, 1H), 6,26 (s, 1H), 3,97 (d, J=3,3
Hz, 1H), 3,86 (s, 3H), 3,29 - 3,22 (m, 1H), 3,19 (ddd, J=11.9, 3,9, 1,7 Hz, 1H), 3,06
(td, /=11,8, 3,1 Hz, 1H), 2,77 (t, J=11,2 Hz, 1H), 1,99 - 1,88 (m, 2H), 1,88 - 1,80 (m,
1H), 1,70 (br. s., 1H), 1,68 - 1,58 (m, 1H), 1,23 - 1,18 (m, 2H), 0,91 (d, /~4,0 Hz,
3H), 0,89 (d, /~4,2 Hz, 3H).

"**" Hop chét vi du 18, chit ddng phan 1 va chét ddng phan 2 duogc didu ché tir hop
chét 18E theo quy trinh ctia vi du 2 tiép theo 1a SFC khéng dbi ximg dé tach hai chét
dong phan nay. Hop chit vi du 18, chit dong phan 1 (19,4 mg). Phéan tich LC-MS
Tinh duoc d6i v6i C31HysCIN,Oq: 605,17, tim ra [M+] 605,30. '"H NMR (500 MHz,
-DMSO-dg) 6 8,02 (s, 1H), 7,43 (br. s., 1H), 7,04 (d, J=8.8 Hz, 1H), 6,70 (d, J=8,8 Hz,
1H), 6,43 (s, 1H), 4,72 (br. s., 1H), 3,81 (s, 3H), 3,73 (br. s., 1H), 3,66 - 3,54 (m, 3H),
3,51 - 3,37 (m, 6H), 3,21 (s, 3H), 2,99 - 2,83 (m, 2H), 2,58 (d, J=15,1 Hz, 2H), 2,36 -
2,23 (m, 1H), 2,17 (d, J=11,6 Hz, 1H), 2,01 - 1,86 (m, 1H), 1,78 - 1,50 (m, 4H), 1,39

~(t; I=10,9 Hz, 1H), 1,13 (d, J=9,1 Hz, 1H), 1,00 - 0,77 (m, 9H). HPLC phan tich
(Acquity): RT = 1,9 min, HI: 97,4%. hGPR40 ECso = 1300 nM. Hop chét vi du 18,
chit ddng phan 2 (19,2 mg). Phan tich LC-MS Tinh duge d8i v6i Cs;HysCIN,Og:
605,17, im ra [M+] 605,30. "H NMR (500 MHz, DMSO-dg) & 8,02 (s, 1H), 7,52 -
~7,33 (m, 1H), 7,11 - 6,96 (m, 1H), 6,77 - 6,69 (m, 1H), 6,43 (s, 1H), 4,83 - 4,58 (m, -
1H), 3,81 (s, 3H), 3,74 - 3,70 (m, 1H), 3,63 - 3,44 (m, 4H), 3,41 - 3,30 (m, 5H), 3,21
-~ (s, 3H),, 2,89 (s, 2H), 2,63 - 2,51 (m, 2H), 2,31 - 2,24 (m, 1H), 2,21 - 2,09 (m, 1H),
2,00 - 1,86 (m, 1H), 1,77 - 1,68 (m, 2H), 1,65 - 1,57 (m, 2H), 1,46 - 1,31 (m, 1H),
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1,21 - 1,06 (m, 1H), 1,01 - 0,69 (m, 9H). HPLC phén tich (Acquity): RT = 1,9 min,
HI: 97,7%. hGPR40 ECs, = 290 nM.

Hop chét vi du 19, chit ddng phan 1 va chat ddng phan 2

Axit 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-y1)-3-
isobutylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetic -

CHs
(C ///OCH3
i ‘N/\ 0

Hs

O——
O

Oy\OH

Hop chét vi du 19, chét ddng phan 1 va chét ddng phén 2 dugc diéu ché tir 4-
iodophenol theo quy trinh ctia vi du 18. Hop chit vi du 19, chat déng phan 1 (12,6
mg). Phan tich LC-MS Tinh dugc ddi v6i CaHeCIN;Og: 604,18, tim ra [M+] 604,3.
'H NMR (500 MHz, DMSO-dy) & 8,02 (s, 1H), 6,87 (d, J=8,0 Hz, 2H), 6,47 (d, J=8,3
‘Hz, 2H), 6,41 (s, 1H), 3,95 - 3,85 (m, 1H), 3,80 (s, 3H), 3,72 (br. s., 1H), 3,62 - 3,52
(m, 2H), 3.50 - 3,44 (m, 3H), 3,34 - 3,25 (m, 3H), 3,20 (s, 3H), 2,95 - 2,83 (m, 1H),
2,65 - 2,52 (m, 3H), 2,26 (q, J=6,8 Hz, 1H), 2,11 - 2,01 (m, 1H), 1,94 - 1,85 (m, 1H),
1,77 - 1,55 (m, 4H), 1,50 (t, J=10,6 Hz, 1H), 1,26 - 1,15 (m, 2H), 0,93 (d, /~7.2 Hz,
3H), 0,88 (d, J=6,3 Hz, 6H). HPLC phan tich (Acquity): RT = 2,2 min, HI: 94,3%.
hGPR40 ECsy = 1500 nM. Hop chét vi du 19, chit ddng phén 2 (12,9 mg). Phén tich
LC-MS Tinh dugc ddi v&i Cs,HysCIN3Og: 604,18, tim ra [M+] 604,4. "H NMR (500
MHz, DMSO-d¢) 6 8,02 (s, 1H), 6,87 (d, J=8,0 Hz, 2H), 6,47 (d, J=8,0 Hz, 2H), 6,41
(s, 1H), 3,94 - 3,87 (m, 1H), 3,80 (s, 3H), 3,72 (d, J=3,0 Hz, 1H), 3,61 - 3,41 (m, 6H),
3,34 - 3,28 (m, 2H), 3,20 (s, 3H), 2,93 - 2,85 (m, 1H), 2,64 - 2,51 (m, 3H), 2,30 - 2,23
(m, lH), 2,08 (d, J/~11,0 Hz, 1H), 1,88 (d, J/=4,4 Hz, 1H), 1,77 - 1,55 (m, 4H), 1,49 (t,
J=10,9 Hz, 1H), 1,26 - 1,16 (m, 2H). 0,93 (d, J=6,9 Hz, 3H), 0,88 (d, J=6,3 Hz, 6H).
HPLC phan tich (Acquity): RT = 2,2 min, HI: 96,6%. #"GPR40 ECs, = 230 nM.

Vidu 20
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Axit  2-((25,35,4R)-1-(4-(((3,4-trans)-1-(5-etoxy-2-flophenyl)-3-metylpiperidin-4-
yloxy)-3-flophenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

¢fj<>

OCH,CHj

Q:? \’“\/OCHa

CHs
OH

Vi du 20 (chit rin mau tring, 43 mg) duogc diéu ché dudi dang chit dong phan
don tir 2-flo-4-iodophenol theo quy trinh cda vi du 14. Phéan tich LC-MS Tinh dwoc
d6i voi C3;HpF,N,Og: 576,67, tim ra [M+H] 577,3. "H NMR (400 MHz, CD,Cl,) &
6;97 - 6,83 (m, 2H), 6,47 (dd, /=7.4, 3,0 Hz, 1H), 6,40 - 6,30 (m, 2H), 6,27 (dd,
J=8.,8, 1,8 Hz, 1H), 3,94 (q, J=7,0 Hz, 2H), 3,73 (d, /=4,0 Hz, 2H), 3,62 (td, J=9,1,
4,2 Hz, 1H), 3,59 - 3,34 (m, 9H), 3,28 (s, 3H), 2,85 - 2,73 (m, 1H), 2,67 (td, /~11,6,
2,5 Hz, 1H), 2,49 (dd, J~12,1, 9,9 Hz, 1H), 2,45 - 2,36 (m, 1H), 2,12 - 1,99 (i, 2H),
1,87 - 1,71 (m, 3H), 1,35 (t, /=7,0 Hz, 3H), 1,12 (d, J=6,6 Hz, 3H), 0,99 (d, /=7,0 Hz,
3H). HPLC phén tich (ZORBAX®, bit dau 0% B): RT = 8,5 min, HI: 160%
hGPR40 ECsp= 110 nM.

Hop chét vi du 21, chit ddng phan 1 va chit déng phan 2

Axit 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yi)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-metoxy-2-metylpropoxy)-3-metylpyrolidin-2-

- %e

yl)axetic

OCH;
CH3

OCH, o

| Hop chit vi du 21 duoc diéu ché tir 3-bromo-2-metylprop-1-en theo quy trinh-

cta vi du 1. Hai chit dong phan dugce tach ra bing SFC khong dbi xtmg. Hop chat vi
du 21, chit ddéng phan 1 (27,4 mg). Phan tich LC-MS Tinh duge ddi véi
C30HyCIN3Og: 576,12, tim ra [M+] 576,3. "H NMR (500 MHz, DMSO-d) & 8,01
(br. s., 1H), 6,88 (d, /=7,7 Hz, 2H), 6,47 (d, J=7,7 Hz, 2H), 6,40 (br. s., 1H), 3,92 -
3,83 (m, 1H), 3,80 (br. s., 3H), 3,70 (br. s., 1H), 3,59 (d, /=9.,4 Hz, 1H), 3,35 - 3,22
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- (m, 7H), 3,20 (br. s.; 3H), 3,17 (br. s., 1H), 2,88 - 2,80 (m, 1H), 2,69 - 2,61 (m, 1H),
2,60 - 2,52 (m, 1H), 2,27 (d, J=7,2 Hz, 1H), 2,08 (d, J~12,1 Hz, 1H), 1,91 (d, J=6,1
Hz, 2H), 1,57 (d, J=11,0 Hz, 1H), 1,29 - 1,19 (m, 1H), 1,04 (d, J=5,8 Hz, 3H), 0,92
(d, J=6,3 Hz, 3H), 0,87 (d, J=6,3 Hz, 3H). HPLC phén tich (Acquity): RT = 2,0 min,
HI: 94,6%. hGPR40 ECs, = 120 nM. Chét ddng phan thir hai durge tinh ché lai bang
RP-Prep. HPLC d& thu duoc hop chit vi du 21, chit ddng phén 2, TFA (26,8 mg).
Phan tich LC-MS Tinh dugc dbi v6i C3oHpCIN3Og: 576,12, tim ra [M+] 576,3. 'H
NMR (500 MHz, DMSO-d¢) & 8,02 (br. s., 1H), 6,88 (d, J~7,2 Hz, 2H), 6,49 (d,
- J=7,4 Hz, 2H), 6,40 (br. s., 1H), 3,86 (br. s., 1H), 3,80 (br. s., 3H), 3,71 (br. s., 1H),
3,43 - 3,23 (m, 8H), 3,21 (br. s., 3H), 3,17 (br. s., 1H), 2,87 - 2,81 (m, 1H), 2,69 -
2,53 (m, 3H), 2,26 (d, J=6,6 Hz, 1H), 2,08 (d, J~12,4 Hz, 1H), 1,92 (d, /~4,7 Hz,
2H), 1,58 (d, J=10,7 Hz, 1H), 1,05 (d, J=4,7 Hz, 3H), 0,93 (d, J=6,1 Hz, 3H), 0,87 (d,
J=5,0 Hz, 3H). HPLC phan tich (Acquity): RT = 2,0 min, HI: 94,6%. hGPR40 ECs, =
100 nM.

Vidu 22

- Axit 2-((28,3S,4R)-1-(6-(((3 ,4-ir'ans)- 1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)-5-flopyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-
2-yl) axetic

) CHs3 F
OCH
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’ HO\A ©
22A. 2-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-

yl)bxy-)—3-ﬂo¥5-io'dopyridin: Dung dich chira hop chit 1P, chit ddng phan 1 (410 mg,
1,60 mmol) trong DMF (7 ml) & nhiét d6 0°C dugc bd sung dung dich NaH 60% (96

‘mg;, 2,4.-mmol).- Hon hop phan Gng nay dugc khuéy ¢ nhiét d6 0°C trong 10 min va
sau ('I(),&'u:(jc Jam 4m dén rt trong 20 min. Hon hop phan ang niy dugc 1am lanh lai
.xuéng nhiét d6 0°C va 2,3-diflo-5-iodopyridin (385 mg, 1,60 mmol dugc bd sung -
vao. H5n hop phan tmg nay dwgc lam 4m dén rt va duoc khudy trong 105 min. Hon

~ hop phén tng nay dugc lam lanh xubng nhiét d6 0°C va lam ngimng bing dung dich
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nuée NH,CI bdo hoa. Hn hop phéan tng nay duroc phan bd gitta EtOAc/nude. Pha

nude duge chibt bang EtOAc (2x). Phin chiét hitu co gop lai duoc rira bang nude va

nuée mudi, 1am kho (MgSO04), va cd. San phim thé dugc tinh ché bang sic ky silic
dioxit dé thu dugc hop chit 22A (532 mg, 1,11 mmol, hi¢u suét 70%) dudi dang chét
rin mau be. Phan tich LC-MS Tinh duoc ddi véi C;7H;sCIFIN;O,: 477,70, tim ra

[M+H] 478,0. '"H NMR (400 MHz, CDCl;) & 8,08 (d, J/~1,8 Hz, 1H), 7,99 (s, 1H),

7,61 (dd, /9,1, 1,9 Hz, 1H), 6,28 (s, 1H), 4,91 (td, J=9.2, 4,4 Hz, 1H), 3,92 (s, 3H),

3,64 - 3,53 (m, 2H), 3,01 - 2,90 (m, 1H), 2,68 (dd, J=12,3, 9,7 Hz, 1H), 2,34 - 2,19

(m, 2H), 1,95 - 1,81 (m, 1H), 1,06 (d, /=6,6 Hz, 3H).

. 22B. - ((2R.3S,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
~metylpiperidin-4-yl)oxy)-5-flopyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-
2-yl)metanol va ((2R,3S,4R)-1-(5-butoxy-6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-

yl)-3-metylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-
2-yl)metanol: Lo chiu é&p chtra hop chit 22A (72,8 mg, 0,153 mmol) dugce bd sung
hop chat 1H (31 mg, 0,15 mmol), Cul (5,8 mg, 0,031 mmol) va NaOH (18,3 mg,

0,458 mmol), va n-BuOH (1 ml). Huyén phd thu dugc duoc suc bang khi agon trong
-2 min, duoc diy kin, va khudy & nhiét d6 90°C trong 16 h. Hdon hop phan tng nay

‘duge 38 ngudi xudng nhiét do rt, duge pha lodng bing nude, va chiét bang CH,CI,

(3x). Phan chiét hitu co gop lai dugc rira béng nude mubi, 1am khod (MgS0,), va co.

Can duoe tinh ché bang cach séc ky silic dioxit dé thu duoc ((2R,3S,4R)-1-(6-(((3,4-

trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-yl)oxy)-5-flopyridin-3-yi)-

4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metanol (54 mg, 0,083 mmol, hiéu suit

54%) va ((2R,3S,4R)-1-(5-butoxy-6-(((3,.4-trans)-1-(5—010—2-metoxypyridin-4-yl)-3-

metylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yDmetanol (~13%) duéi dang hén hop khéng tach duge. ((2R,3S,4R)-1-(6-(((3,4-
-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-yl)oxy)-5-flopyridin-3-yl)-
4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metanol. Phan tich LC-MS Tinh duogc
d(“’)ir vai Cy7HzgCIFN4Os: 553,07, tim ra [M+] 553,3. ((2R,3S,4R)-1-(5-butoxy-6-
(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-yl)oxy)pyridin-3-
- y1)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)metanol. Phan tich LC-MS Tinh
duge dbi véi C3HyyCIN,Og: 606,32, tim ra [M+H] 607,3.

_ Hop chét vi du 22 (chét rin mau tréng nho, 22,1 mg) dugc diéu ché duéi dang

chét ddng phan don tir hdn hop khong tach dugc chira hop chét 22B theo quy trinh
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ctia vi du 1. Phan tich LC-MS Tinh dugc d6i v6i CagHzsCIFN,Og: 581,08, tim ra
[M+] 581,3. '"H NMR (400 MHz, CDCl3) & 7,98 (s, 1H), 7,28 (d, J/=2.,6 Hz, 1H), 6,77
(dd, /=123, 2,6 Hz, 1H), 6,28 (s, 1H), 4,76 (td, /=9,1, 4,1 Hz, 1H), 3,90 (s, 3H), 3,76
(br. s., 1H), 3,73 (dd, J=8.3, 5,4 Hz, 1H), 3,64 - 3,42 (m, 8H), 3,33 (s, 3H), 2,94 (t,
J=10,5 Hz, 1H), 2,84 - 2,78 (m, 2H), 2,71 - 2,61 (m, 1H), 2,45 (q, J=7,2 Hz, 1H),
2,33 - 2,18 (m, 2H), 1,92 - 1,79 (m, 3H), 1,07 (d, J/=6,8 Hz, 3H), 1,02 (d, J=7,3 Hz,
3H). HPLC phén tich (ZORBAX®, bit ddu 50% B): RT = 7,3 min, HI: 96,3%.
hGPR40 ECs, = 89 nM. '

Vidu23

Axit 2-((25,3S,4R)-1-(5-butoxy-6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
ylaxetic, TFA

CHs
CHs o)
O OCH3
Cl i AN ////
N N~
| \ N .uI\O
N~
OCHs Xo Chy
HO

Hop chét vi du 23 (chit rin mau xam, 2,6 mg) tach dugc dudi daﬁg san pham
phu 1a chit ddng phan don trong qué trinh diéu ché hop chat vi du 22. Phan tich LC-
'MS Tinh dugc déi v6i CiHeCIN,O7: 635,19, tim ra [M+] 635,4. 'H NMR (400
MHz, CDCl;) 8 8,11 (s, 1H), 7,21 (s, 1H), 6,88 (s, 1H), 6,30 (d, /=13,0 Hz, 1H), 4,90
- 4,76 (m, 1H), 4,09 (br. s., 1H), 4,01 (s, 3H), 3,89 - 3,64 (m, 3H), 3,61 - 3,43 (m,
| 5H), 3,34 (s, 3H), 3,30 (br. s., 1H), 3,23 - 3,02 (m, 1H), 2,99 - 2,68 (m, 2H), 2,61 -
2,43 (m, 2H), 2,41 - 2,16 (m, 2H), 2,02 - 1,70 (m, 7H), 1,58 - 1,42 (m, 2H), 1,13 (d,
J=6,6 Hz, 3H), 1,05 - 0,97 (m, 6H). HPLC phén tich (ZORBAX®, bit diu 50% B):
RT = 8,0 min, HI: 93,5%. 2GPR40 ECsy = 110 nM.

Vidu 24
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Axit : - 2-((28,35,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)-5-(triflometyl)pyridin-3-yl)-4-(3-metoxypropoxy)-3-
metylpyrolidin-2-yl)acxtic

ﬁﬁﬁ

OCH

Q \/\/OCH3

CHj3
OH

24A. (3,4-trans)-1-benzy1-3-metylp1per1din—4-ol: Dung dich chra 1-benzyl-3-
metylpiperidin-4-on (27,0 g, 133 mmol) trong MeOH (80 ml) va nuéc (200 ml) dugc
) sung axit phosphoric (10,0 ml, 146 mmol) & nhiét do -10°C. NaBH, (10,1 g, 266
mmol) dugc bd sung vao hdn hop nay theo timg phin trong khoang thdi gian 1 h.
Hdn hop phan tmg nay dugc lam 4m din dén nhiét d9 rt va dugc khudy qua dém.
Hdn hop phan mg niy duge 1am lanh xudng nhiét d6 0°C va duge bazo héa bing
dung dich nuéc NaOH 10% (5 ml). San phim nay dugc chiét bang EtOAc (3 x 150
ml). Cac 16p hitu co gdp lai duge 1am kho (Na,SO4) va ¢ dé thu dugc hop chit 24A
(27,3 g, 133 mmol, hiéu suét 100%) dudi dang gobm mau ndu. Phén tich LC-MS Tinh
duge ddi voi Cy3HioNO: 205,30, tim ra [M+H] 206,2. '"H NMR (400 MHz, CDCl;) &
7,36 - 7,28 (m, 4H), 7,26 - 7,21 (m, 1H), 3,48 (s, 2H), 3,20 - 3,09 (m, 1H), 2,91 - 2,83
(m, 1H), 2,82 - 2,75 (m, 1H), 2,03 (td, J=11,8, 2,5 Hz, 1H), 1,94 - 1,85 (m, 1H), 1,76
- - 1,68 (m, 1H), 1,67 - 1,57 (m, 2H), 1,37 (d, J=5,0 Hz, 1H), 0,96 (d, J=6,0 Hz, 3H).

24B. (3,4-trans)-1-benzyl-3-metylpiperidin-4-ol, chit dong phan 1 va chit
ddng phan 2: Hop chét 24A (37,0 g, 180 mmol) tinh ché bing SFC khong dbi ximg
-d@& thu dugc hop chét 24B, chét déng phan 1 va chit dong phan 2 dudi dang diu mau
nau. Hop chit 24B, chét déng phén 1 (16,0 g, 78,0 mmol, hiéu suét 43%). Phan tich
LC-MS Tinh dugc dbi v6i C3HioNO: 205,30, tim ra [M+H] 206,0. 'H NMR (400
- MHz, CDCly) 6 7,36 - 7,29 (m, 4H), 7,26 - 7,21 (m, 1H), 3,48 (s, 2H), 3,15 (br. s.,
1H), ﬁ,91 - 2,83 (m, 1H), 2,79 (dt, J=11,0, 3,0 Hz, 1H), 2,03 (td, /~11,8, 2,5 Hz, 1H),
1,90 (ddt, J=12,5, 4,5, 3,0 Hz, 1H), 1,75 - 1,67 (m, 1H), 1,67 - 1,57 (m, 2H), 1,38 (br.
s., 1H), 0,96 (d, J=6,0 Hz, 3H). Hop chit 24B, chét dong phan 2 (14,0 g, 68,2 mmol,
hiéu sudt 38%). Phan tich LC-MS Tinh duogc dbi véi Ci3HioNO: 205,30, tim ra
[M+H] 206,2. "H NMR (400 MHz, CDCl;) & 7,35 - 7,29 (m, 4H), 7,26 - 7,22 (m,
- 1H), 3,48 (s, 2H), 3,14 (td, J=9.9, 4,8 Hz, 1H), 2,91 - 2,83 (m, 1H), 2,79 (dt, J=10,9,
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2,8 Hz, 1H), 2,03 (td, J=11,8, 2,5 Hz, 1H), 1,90 (ddt, /=12,4, 4,8, 2,9 Hz, 1H), 1,75 -
1,67 (m, 1H), 1,67 - 1,56 (m, 3H), 0,95 (d, /=6,0 Hz, 3H). '

24C. (3,4-trans)-3-metylpiperidin-4-ol: Dung dich chtra hop chit 24B, chét
ddng phan 2 (14,0 g, 68,2 mmol) trong MeOH (150 ml) dugc bd sung Pd/C 10%
(3,63 g). Hon hop phan tmg nay dugc khudy & rt dudi khi H, (1 atm (101,325 kPa))
qua dém. Hdn hop phan tmg nay dugc loc qua CELITE® va phin dich loc dugc ¢o
d8 thu duoc hop chit 24C (7,50 g, 65,1 mmol, hiéu sudt 95%) dudi dang chét rin
mau tring nho. 'H NMR (400 MHz, CDCls) & 3,21 (td, J=10,1, 4,4 Hz, 1H), 3,09
(ddt, J~12,6, 4,2, 2,4 Hz, 1H), 3,00 (ddd, J=12,7, 4,2, 1,6 Hz, 1H), 2,62 (td, J=12,5,
2,8 Hz, 1H), 2,31 - 2,18 (m, 1H), 1,99 - 1,88 (m, 1H), 1,48 - 1,31 (m, 2H), 0,97 (d,
J=6,5 Hz, 3H). |

24D. (3.4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-ol: Dung
dich chtra hop chéit 24C (7,50 g, 65,1 mmol) trong DMSO (50 ml) & nhiét do 0°C
duoc bd sung K,CO; (14 g, 98 mmol). Sau khi khudy trong 15 min, hop chit 17 (14,5
g, 65,1 mmol) duoc bd sung vao va hdn hop phan tng nay duge gia nhiét dén nhiét
d6 110°C qua dém. Hn hop phan tng nay duoc dé ngudi xudng nhiét do rt va chiét
béng EtOAc (3 x 100 ml). Céc 16p hitu co gdp lai duge 1am khd (Na,SO,4) va ¢d. San
phdm thd duoc tinh ché bing sic ky silic dioxit dé thu dugc hop chit 24D (13,2 g,
51,4 mmol, hiéu sut 79%) duéi dang dAu mau nau. Phan tich LC-MS Tinh dugc dbi
v6i CpH;7CIN,O,: 256,73, tim ra [M+H] 257,0. '"H NMR (400 MHz, CDCL3) § 7,96
(s, 1H), 6,25 (s, 1H), 3,88 (s, 3H), 3,63 - 3,53 (m, 1H), 3,49 (ddd, J=12,3, 4,0, 2,8 Hz,
1H), 3,34 (tt, /=9,7, 4,8 Hz, 1H), 2,76 (td, J/~=11,8, 2,5 Hz, 1H), 2,43 (dd, J=12,0, 10,5
Hz, 1H), 2,08 - 2,01 (m, 1H), 1,86 - 1,67 (m, 2H), 1,49 (d, J=5,5 Hz, 1H), 1,06 (d,
- J=7,0 Hz, 3H).

24E. 2-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-4-
y1)oxy)-5-iodo-3-(triflometyl)pyridin: Dung dich chira hop chat 24D (220 mg, 0,857
mmol) trong DMF (4 ml) & rt duge bd sung NaH 60% (103 mg, 2,57 mmol) va hon
hop phan tmg nay dugc khudy trong 15 min. 2-clo-5-iodo-3-(triflometyl)pyridin (277
mg, 0,900 mmol) dugc bd sung vao va hén hop thu duge dugc khuéy & nhiét do
120°C trong 12 h. Phan tng nay duoc lam ngimg bang dung dich nuéc NaHCOj; bio
hoa va chiét bing EtOAc (3 x 25 ml). Cac phan chiét hiru co gdp lai dugc rira bing
nude (3x) va nude mudi, 1am khd (NaS,04), va ¢d dé thu dugc san phim thé. Tinh
ché théng qua sic ky silic dioxit thu dugc hop chét 24E (260 mg, 0,493 mmol, hi¢u
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sudt 58%) dudi dang diu mau tring. Phan tich LC-MS Tinh dugc dbi véi

C1sH;5CIF5IN;O,: 527,71, tim ra [M+H] 528,2. '"H NMR (400 MHz, CD,CL,) & 8,56 -

8,43 (m, 1H), 8,19 - 8,07 (m, 1H), 7,96 (s, 1H), 6,30 (s, 1H), 4,98 (td, /=9.0, 4,3 Hz,

1H), 3,86 (s, 3H), 3,52 (dt, /=12,2, 1,9 Hz, 2H), 2,95 (ddd, /=12,6, 10,3, 2,9 Hz, 1H),

2,69 (dd, J=12,3, 9,2 Hz, 1H), 2,32 (dtd, J=12,7, 4,6, 3,1 Hz, 1H), 2,27 - 2,13 (m,
-1H), 1,93 - 1,77 (m, 1H), 1,06 (d, J=6,6 Hz, 3H).-

Hop chét vi du 24 (chit rdn mau tring, 14 mg) dugc diéu ché dusi dang chit
ddng phan don tir hop chit 24E theo quy trinh cta vi du 1. Phan tich LC-MS Tinh
duoc dbi voi ChoHssCIFaN4Og: 631,08, tim ra [M+H] 631,3. 'H NMR (400 MHz,
CD,Cl,) 8 7,95 (s, 1H), 7,68 (d, J/=2,4 Hz, 1H), 7,20 (d, J=2,6 Hz, 1H), 6,29 (s, 1H),
4,84 (td, J=8.,8, 4,2 Hz, 1H), 3,86 (s, 3H), 3,77 (br. s., 2H), 3,63 - 3,55 (m, 1H), 3,54 -
3.38 (m, 7H), 3,29 (s, 3H), 2,98 - 2,87 (m, 1H), 2,76 (br. s., 2H), 2,66 (dd, /~12,2, 9,4
Hz, 1H), 2,45 (q, J=6,2 Hz, 1H), 2,34 - 2,25 (m, 1H), 2,22 - 2,09 (m, 1H), 1,88 - 1,73
(m, 3H), 1,04 (d, J=6,6 Hz, 3H), 1,01 (d, J=7,0 Hz, 3H). HPLC phén tich: RT = 12,5
min, HI: 95,4%. hGPR40 ECsy = 65 nM.

Vidu25
Axit 2-((28,3S,4R)-1-(6-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)-5-metylpyridin-3-yl)-4-(3-metoxypropoxy)-3-
metylpyrolidin-2-y1) axetic
CH, CHs
Oﬁ)\
Cl A
I
N N%T\ "0
NF - \’\/OCH3
OCH; o 3
HO

Hop chét vi du 25 (ddu mau vang, 5 mg) dugc diéu ché dudi dang chit dong
phan don tir 2-clo-5-iodo-3-metylpyridin theo quy trinh ctia vi du 24. Phan tich LC-
MS Tinh dugc ddi véi CpoHyCIN,Og: 577,11, tim ra [M+] 577,4. '"H NMR (400
MHz, CD,Cl,) § 7,93 (s, 1H), 7,36 (br. s., 1H), 6,89 (br. s., 1H), 6,28 (s, 1H), 4,74
(td, J=9,0, 4,1 Hz, 1H), 3,85 (s, 3H), 3,77 - 3,69 (m, 1H), 3,65 (d, /=6,4 Hz, 1H), 3,59
- 3,38 (m, 9H), 3,28 (s, 3H), 2,99 - 2,84 (m, 2H), 2,64 (dd, J=12,2, 9,6 Hz, 1H), 2,36
(br. s., 1H), 2,32 - 2,23 (m, 1H), 2,17 (s, 3H), 2,13 - 2,05 (m, 1H), 1,86 - 1,66 (m,
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3H), 1,06 - 0,97 (m, 6H). HPLC phén tich (ZORBAX®, bit diu 0% B): RT = 8,6
min, HI: 95,6%. AGPR40 ECs; = 300 nM.

Vi du 26
Axit 2-((28.3S,4R)-1-(4-(((3.,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)-2-flophenyl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
- yDaxetic
CHs
5 G
N~ % ’_\/OCH;,,
OCH3 o 3

HO
Hop chat vi du 26 (d4u khong mau, 25 mg) dugc diéu ché dudi dang chét dong
~ phén don tir 3-flo-4-iodophenol theo quy trinh cta vi dy 1. Phén tich LC-MS Tinh
duge dbi voi CaeHseCIFN;Og: 580,09, tim ra [M+] 580.4. '"H NMR (500 MHz,
CD,Cl) 0 7,96 (s, 1H), 6,99 (t, /=9,1 Hz, 1H), 6,79 - 6,67 (m, 2H), 6,29 (s, 1H), 3,93
(td, J/=8.8, 4,1 Hz, 1H), 3,86 (s, 3H), 3,72 - 3,64 (111, 1H), 3,57 - 3,48 (m, SH), 3,47 -
3,42 (m, 3H), 3,31 (s, 3H), 3,24 (dd, J=10,5, 6,6 Hz, 1H), 2,94 - 2,84 (m, 1H), 2,65
(dd, /~12,4, 9,4 Hz, 1H), 2,59 (dd, J=16,8, 5,5 Hz, 1H), 2,52 (dd, /~=16,8, 2,5 Hz,
1H), 2,23 - 2,16 (m, 1H), 2,16 - 2,09 (m, 2H), 1,87 - 1,74 (m, 3H), 1,18 (d, /=6,9 Hz,
3H), 1,10 (d, /=6,6 Hz, 3H). HPLC phén tich: RT = 11,4 min, HI: 99,0%. 2GPR40
ECso =110 nM.

Vidu 27
Axit 2-((2R,3S5.4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)-2- ﬂophenyl) 4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetic
2’“3
I8 @
CH3 OCH3

OCH
? HO O
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- Hop chét vi du 27 (d4u mau vang, 6,6 mg) thu dugc dudi dang san phdm phu
thir yéu 1 chat ddng phan don trong qué trinh didu ché hop chét vi du 26. Phan tich
LC-MS Tinh duge d8i véi CosHzoCIFN;Og: 580,09, tim ra [M+] 580,4. 'H NMR (500
MHz, CD,Cl,) & 7,96 (br. s., 1H), 7,00 (t, J=9,4 Hz, 1H), 6,75 - 6,66 (m, 2H), 6,29 (s,
1H), 4,18 - 4,10 (m, 1H), 3,92 - 3,87 (m, 2H), 3,86 (s, 3H), 3,71 - 3,67 (m, 1H), 3,54 -
3,48 (m, 3H), 3,48 - 3,43 (m, 1H), 3,40 - 3,35 (m, 2H), 3,24 (s, 3H), 2,99 (d, J~11,0
Hz, 1H), 2,92 - 2,78 (m, 1H), 2,69 - 2,61 (m, 1H), 2,59 - 2,49 (m, 2H), 2,43 (dd,
J=16.8, 8,0 Hz, 1H), 2,24 - 2,16 (m, 1H), 2,15 - 2,07 (m, 1H), 1,84 - 1,73 (m, 3H),
1,10 (d, J=6,9 Hz, 3H), 1,07 (d, J=7.4 Hz, 3H). HPLC phan tich: RT = 11,3 min, HI:
99,0%. hGPR40 ECs, = 2000 nM. |

Vidu 28
Axit - 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-((2-metoxyetoxy )metoxy)-3-metylpyrolidin-2-
-yDaxetic

CH3

Fope!
L _N_
=~ N a
N Q OO och,

o)

“Hop chét vi du 28 (bot mau tréng nho, 8 mg) dugce diéu ché dudi dang chét
ddng phan don tir 2-metoxyetoxymetyl clorua theo quy trinh céia vi du 2. Phan tich
LC-MS Tinh dugc ddi véi CogHyoCIN3O5: 578,10, tim ra [M+] 578,4. '"H NMR (400
MHz, CDCly) & 7,97 (s, 1H), 6,90 (d, J=9,0 Hz, 2H), 6,63 (d, J=9,0 Hz, 2H), 6,27 (s,
1H), 4,79 (d, J=1,1 Hz, 2H), 4,03 (dt, J=5,0, 2,4 Hz, 1H), 3,89 (s, 3H), 3,81 (td,
J=8,6, 4,1 Hz, 1H), 3,75 - 3,71 (m, 2H), 3,68 (dt, J=8.8, 3,0 Hz, 1H), 3,60 - 3,55 (m,
2H), 3,55 - 3,45 (m, 4H), 3,40 (s, 3H), 2,88 - 2,72 (m, 3H), 2,63 (dd, /=12,3, 9,2 Hz,
'1H), 2,40 - 2,32 (m, 1H), 2,22 - 2,08 (m, 2H), 1,87 - 1,76 (m, 1H), 1,14 (d, J/=6,8 Hz,
3H), 1,08 (d, J=7,3 Hz, 3H). HPLC phan tich: RT = 9,4 min, HI: 99,0%. 2GPR40
ECso= 180 nM. B | |

Vi du 29
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Axit 2-((28,3S.4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-etoxypropoxy)-3-metylpyrolidin-2-yl)axetic,
TFA

O "“‘O\/\'/OCH2CH3
Nx
CHs

OCH; OH

Hep chét vi du 29 (chat rin mau nau, 45 mg) dugc didu ché dudi dang chét -
ddng phan don tir etyl iodua theo quy trinh cia vi du 1. Phan tich LC-MS Tinh duoc
d6i voi C3oHuCIN;Oy: 376,12, tim ra [M+] 576,2. "H NMR (460 MEz, DMSO-dg) 8
8,02 (s, 1H), 6,88 (d, /=9,0 Hz, 2H), 6,48 (d, /=9,0 Hz, 2H), 6,40 (s, 1H), 3,86 (td,
J=8,8, 4,0 Hz, 2H), 3,81 (s, 3H), 3,73 (d, J=5,0 Hz, 2H), 3,62 - 3,57 (m, 3H), 3,51 -
3,43 (m, 3H), 3,42 - 3,31 (m, 4H), 2,94 - 2,80 (m, 1H), 2,69 - 2,57 (m, 2H), 2,30 -

-2,23 (m, 1H), 2,12 - 2,05 (m, 1H), 2,00 - 1,89 (m, 1H), 1,72 {quin, /~=6,4 Hz, 2H),
- 1,65 - 1,53 (m, 1H), 1,09 (t, /=7,0 Hz, 3H), 1,05 (d, J=6,5 Hz, 3H), 0,94 (d, /=7,5 Hz,
3H). HPLC phan tich: RT = 12,9 min, HI: 99,0%. AGPR40 ECso = 220 nM.

Vidu 30
Axit 2-((28,3S,4R)-1-(6-((1-(5-clo-2-metoxypyridin-4-ylpiperidin-4-yl)oxy)-5-
(triflometyl)pyridin-3-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl) axetic

P ﬁ
\; \\?CH \/\/OCH3
3
OCH, o

A Holp-chéf vi du 30 (chét ran mau tring, 4 mg) duoc didu ché tir hop chit 4A
theo quy trinh cta vi du 24. Phan tich LC-MS Tinh dugc dbi vi CogHsgCIF3N,Og:
617,06, tim ra [M+] 617,3. 'TH NMR (400 MHz, CD,Cl,) & 7,94 (s, 1H), 7,67 (d,
J=2,6 Hz, 1H), 7,18 (d, J=3,1 Hz, 1H), 6.30 (s, 1H), 3,85 (s, 3H), 3,77 (br. s., 2H),
3,58 (dt, /=9,0, 6,4 Hz, 1H), 3,53 - 3,42 (m, 5H), 3,41 (s, 3H), 3,36 - 3,30 (m, 1H),
3,29 (s, 3H), 3,17 - 3,09 (m, 2H), 2,76 (br. s., 1H), 2,47 - 2,38 (m, 1H), 2,15 - 2,06
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- (m, 2H), 2,01 - 1,93 (m, 2H), 1,81 (quin, /=6,2 Hz, 2H), 1,00 (d, J=7,3 Hz, 3H).
‘HPLC phan tich: RT = 11,8 min, HI: 98,0%. #GPR40 ECsy = 61 nM.

Vidu 31
Axit  2-((2S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-
4-yl)oxy)phenyl)-4-(3-metoxypropoxy)-3,3-dimetylpyrolidin-2-yl)axetic

Cm

N PN
NS \’\vocm
OCHs J\H'

31A. (R)-2-benzyl 1-tert-butyl 3,3-dimetyl-4-oxopyrolidin-1,2-dicarboxylat:
-~ Dung dich chtta (R)-2-benzyl 1-tert-butyl 4-oxopyrolidin-1.2-dicarboxylat (3,00 g,
*.'9,39 mmol) trong THF (35 ml) & nhiét d6 -78°C, duoc bd sung dung dich LiHMDS 1
‘M trong THF (10,3 ml, 10,3 mmol). Hon hgp phén tmg nay dugc khudy & nhiét d6
:=78°C trong 1 h. Mel (2,9 ml, 47 mmol) dudc bd sung vao theo mot phén; Bé 1am
“lanh dwoc 14y ra va hdn hop phan tng nay duoc lam 4m dén dén nhiét do rt va duoc
khudy trong 2 h. Phan tmg nay dugc lam ngimg bing dung dich nuée NH,CI bio hoa,
duoc pha lodng bang EtOAc, rira bing nudc va nude mubi, 1am kho, va cd. San pham
- thé duoc tinh ché bang sic ky silic dioxit dé thu dugc hop chit 31A (506 mg, 1,46
mmol, hiéu sult 16%) dudi dang bot mau tring. Phan tich LC-MS Tinh dugc ddi véi
CyoH,sNOs: 347,41, tim ra [M+H-Boc] 248,2. '"H NMR (400 MHz, CDCl;) § 7,18
(br. s., 5H), 5,17 - 4,86 (m, 2H), 4,34 - 4,11 (m, 1H), 3,98 - 3,72 (m, 2H), 1,33 - 1,20
(m, 9H), 1,14 - 1,09 (m, 3H), 0,87 - 0,82 (m, 3H).
31B.  (2R)-2-benzyl  1-tert-butyl  4-hydroxy-3,3-dimety!pyrolidin-1,2-
dicarboxylat: Dung dich chtra hop chit 31A (500 mg, 1,44 mmol) trong THF (5 ml)
duqcl; bd sung huyén phu chira NaBH, (218 mg, 5,76 mmol) trong MeOH (5 ml) &
- nhiét 46 0°C. Hdn hgp phan tmg nay duoc khudy & nhiét 6 0°C trong 1,5 h. Phan
Ung nay dugc _léfn nging bang dung dich nuéec NH,C1 bdo hoa va duge pha lodng
: bang EtOAc/nuge. Céc 16p dugce tich ra va 16p hitu co durge rira bang nudc muéi, lam
~ kho (MgSOy), va ¢b. San pham thd duoc tinh ché bing séc ky silic dioxit dé thu duoc
hop chét 31B (453 mg, 1,30 mmol, hiéu sut 90%) duéi dang dau khong mau. Phan
‘tich LC-MS Tinh dugc d8i v6i CioHpsNOs: 349,42, tim ra [M+H-Boc] 250,2. 'H
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NMR (400 MHz, CDCL3) & 7.48 - 7,29 (m, 5H), 5,42 - 5,06 (m, 2H), 4,07 - 3,87 (m,
1H), 3,85 - 3,59 (m, 3H), 1,52 - 1,31 (m, 9H), 1,12 (d, /~4,4 Hz, 3H), 1,03 (d, J=12,1
Hz, 3H).

Hop chét vi du 31 (chét rin mau tring, 17 mg) dugc diéu ché dudi dang chét
‘ddng phan don tir hop chét 31B theo quy trinh cta vi du 1. Phén tich LC-MS Tinh
duge d6i véi CyoHuCIN;Og: 576,12, tim ra [M+] 576,5. 'H NMR (500 MHz,
metanol-dy) & 7,91 (s, 1H), 6,88 (d, J=8,8 Hz, 2H), 6,52 (d, J=9,1 Hz, 2H), 6,36 (s,
1H), 3,85 (s, 3H), 3,84 - 3,78 (m, 2H), 3,63 (dt, /=9,1, 6,1 Hz, 1H), 3,55 - 3,47 (m,
5H), 3,45 (dt, J=9,1, 6,0 Hz, 1H), 3,41 - 3,37 (m, 2H), 3,32 (s, 3H), 2,90 - 2,82 (m,
2H), 2,63 (dd, J=12.2, 9,7 Hz, 1H), 2,52 (dd, /16,7, 2,3 Hz, 1H), 2,20 - 2,13 (m,
1H), 2,09 - 1,98 (m, 1H), 1,82 (quin, /=6,2 Hz, 2H), 1,75 - 1,65 (m, 1H), 1,16 (s, 3H),
* 1,13 (d, J=6,6 Hz, 3H), 0,98 (s, 3H). HPLC phén tich (ZORBAX®, bit ddu 0% B):
~RT = 8,6 min, HI: 99,0%. AGPR40 ECs, = 310 nM.

- Vidu32
Axit - 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
- metylpiperidin-4-yl)oxy)phenyl)-4-(3-xyanopropoxy)-3-metylpyrolidin-2-yl)axetic
; CH3
JoneUg
I X N\) N “m(}
L N = . \“‘Q
CH
OCH 3
’ HO\A\ O

32A.  (2R,3S.4R)-1-benzyl = 2-metyl  4-(3-(metoxymetoxy)propoxy)-3-
metylpyrolidin-1,2-dicarboxylat: Dung dich dang dugc khudy chira hgp chét 1E
(0,130 g, 0,370 mmol) trong CH,Cl, (3 ml), & nhiét do -10°C, dugc bd sung DIPEA
(0,32 ml, 1,9 mmol) va clometyl metyl ete (0,070 ml, 0,93 mmol) vao 14n lugt dudi
khi nito. Hén hop phan tmg nay duoc lam 4m dén rt va dugc khudy qua dém. Hon
~ hop phé.n tmg ndy duge chiét bing CH,Cl, (2x), duge rira bing dung dich nudc
"NaHCOj; bdo hoa, nude, va nude mudi, 1am khod (Na,SOy), va co. San phém tho duoc
tinh ché bang sic ky silic dioxit dé thu dugc hop chat 32A (0,100 g, 0,253 mmol,
hiéu sudt 68%) dudi dang diu dinh. Phan tich LC-MS Tinh dugc ddi véi Cy0H,oNO-:
395,45, tim ra [M+H,0] 413,0. 'TH NMR (400 MHz, CDCL3) & 7,43 - 7,27 (m, 5H),
5,26 - 4,97 (m, 2H), 4,71 - 4,56 (m, 2H), 4,13 - 3,94 (m, 1H), 3,74 (s, 3H), 3,61 - 3,53
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(m, 4H), 3,53 - 3,39 (m, 3H), 3,34 (d, J=3,5 Hz, 3H), 2,57 - 2,42 (m, 1H), 1,88 - 1,70
" (m, 2H), 1,13 (dd, J=7,0, 2,0 Hz, 3H).
32B. Axit 2-((2S,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-(metoxymetoxy)propoxy)-3-metylpyrolidin-2-
ylaxetic: Hop chét 32B dugc didu ché tir hop chit 32A theo quy trinh caa vi du 2.
Phén tich LC-MS Tinh duge ddi véi C3oHpCIN3O;: 592,12, tim ra [M+] 592,4. 'H
NMR (400 MHz, DMSO-dg) 6 12,20 (br. s., 1H), 8,01 (s, 1H), 6,92 - 6,85 (m, 2H),
6,48 (d, /=9,0 Hz, 2H), 6,40 (s, 1H), 4,56 - 4,50 (m, 2H), 3,86 (td, /=8.,9, 4,3 Hz, 1H),
3,81 (s, 3H), 3,73 (d, J~4,0 Hz, 1H), 3,60 (d, J=7,5 Hz, 1H), 3,56 - 3,42 (m, 6H), 3,42
-3,34 (m, 2H), 3,27 - 3,20 (m, 3H), 2,94 - 2,78 (m, 1H), 2,75 - 2,56 (m, 2H), 2,32 -
2,21 (m, 1H), 2,15 - 2,02 (m, 1H), 2,00 - 1,91 (m, 2H), 1,76 (quin, J=6,3 Hz, 2H),
- 1,65 - 1,51 (m, 1H), 1,05 (d, J=6,5 Hz, 3H), 0,94 (d, J=7,5 Hz, 3H).
- 32C. Etyl 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
- metylpiperidin-4-yl)oxy)phenyl)-4-(3-hydroxypropoxy)-3-metylpyrolidin-2-yl)axetat:
Dung dich chra hop chit 32B (0,035 g, 0,059 mmol) trong EtOH (2 ml) dugc bd
sung H,SO; (0,032 ml, 0,59 mmol). H3n hop phan tmg nay duoc gia nhiét dén nhiét -
- d6 80°C trong 2 h. Hon hop phan tmg nay duge pha lodng bang nudc va chiét bang
EtOAc (3x). Cac phén chiét hiru co gdp lai duge 1am khd (Na,SO,) va ¢b. San phim
tho duge tinh ché bang sic ky silic dioxit dé thu dwgc hop chét 32C (0,017 g, 0,030
mmol, hiéu sudt 50%) dudi dang diu dinh mau nau. Phan tich LC-MS Tinh duoc dbi
v61 C30HypCIN3Og: 576,12, tim ra [M+] 576,4.
32D. Etyl 2-((2S,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-3-metyl-4-(3-((metylsulfonyl)oxy)propoxy)
pyrolidin-2-yl)axetat: Dung dich chtra hop chét 32C (0,015 g, 0,026 mmol) trong
CH,CI, (10 ml) & nhiét 46 0°C dugc bd sung NEt; (11 pl, 0,078 mmol), MsCl (4,1 pl,
0,052 mmol), va DMAP (3.2 pg, 0,026 pmol). Hon hop phan tng nay duoc khudy &
nhiét d6 0°C trong 1 h. Hdn hop phan tmg nay dugc pha lodng bing nudc va chiét
b?lng CH,Cl,. Lép hitu co dugce rira béng dung dich nuéc HCI 1,5 N, dung dich nuéce
NaHCO; 10%, va nuéc mubi, 1am khd (Na,SO,), va cd dé thu dugce hop chét 32D
(0,016 g, 0,024 mmol, hiéu sudt 94%) dudi dang diu mau nau, diu nay duoc sir dung
ma khong cn tinh ché thém. Phén tich LC-MS Tinh dwogc d8i v&i CiHysCIN;O4S:
654,21, tim ra [M+] 654,2.
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- 32E. Etyl 2-((28,3S,4R)-1-(4-(((3,4-trans)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)phenyl)-4-(3-xyanopropoxy)-3-metylpyrolidin-2-yl)axetat:
Dung dich chtra hop chit 32D (0,016 g, 0,024 mmol) trong DMSO (10 ml) dugc bd
sung NaCN (0,012 g, 0,25 mmol). Hon hgp phén tmg niy dugc gia nhiét dén nhiét do
50°C qua dém. Hdn hop phan tmg nay duoc pha loing bing nuéc va chiét bing
EtOAc (3x). Céc 16p hitu co gdp lai dugce rira béng nude mudi, 1am khd (Na,S0,), va-
co dé thu duge hop chét 32E (0,0080 g, 0,014 mmol, hidu suit 56%) dudi dang dau
mau nau. Phan tich LC-MS Tinh duqé dbi v6i C3Hy CIN,Os: 585,13, tim ra [M+]
585,2.

, Hop chét vi du 32 (chét rin mau nau, 15 mg) dugc diéu ché tir hop chat 32E

~theo quy trinh cta vi du 1. Phén tich LC-MS Tinh dugc dbi véi Cs5HyCIN,Os:
585,13, tim ra [M+] 585,2. "H NMR (400 MHz, DMSO-dg) & 8,01 (s, 1H), 6,88 (d,
- J=9,0 Hz, 2H), 6,48 (d, J=9,0 Hz, 2H), 6,40 (s, 1H), 3,86 (td, /=8.9, 4,3 Hz, 1H), 3,81
(s, 3H), 3,76 (d, J=4,5 Hz, 1H), 3,61 (d, /=10,5 Hz, 1H), 3,56 - 3,48 (m, 2H), 3,47 (d,
J=3,5 Hz, 1H), 3,44 (d, /=2,5 Hz, 1H), 3,42 - 3,38 (m, 1H), 3,35 (br. s., 2H), 2,86 (t,
“J=10,3 Hz, 1H), 2,71 - 2,56 (m, 2H), 2,55 - 2,52 (m, 1H), 2,47 - 2,38 (m, 1H), 2,28
(q, /<7,4 Hz, 1H), 2,14 - 2,02 (m, 1H), 2,00 - 1,87 (m, 1H), 1,86 - 1,74 (m, 2H), 1,68
- 1,49 (m, 1H), 1,05 (d, J=6,5 Hz, 3H), 0,94 (d, /=7,0 Hz, 3H). HPLC phén tich (25
min gradien): RT = 18,9 min, HI: 97,0%. AGPR40 ECs, = 190 nM.

Vidu 33
Axit 2-((2S.3S.,4R)-1-(2-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metyipiperidin-
4-yl)oxy)pyrimidin-5-y1)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetic

CH,
0

wO ANy OCH
2O
J o

OCHj ) CHs
Ho O

33A.  (2R,3S,4R)-benzyl 2-(hydroxymetyl)-4-(3-metoxypropoxy)-3-
metylpyrolidin-1-carboxylat: Huyén phi dang duge khudy chira ((2R,3S,4R)-4-(3-
mefbxypropoxy)—i%-metylpyrolidin—2-yl)metanol (0,950 g, 4,67 mmol) va natri
bicacbonat (0,491 g, 5,84 mmol) trong dung mdi da tron gdbm DCM (10 ml) va nuée
(10 ml) & rt dugce bd sung benzyl carbonocloridat (0,843 ml, 5,61 mmol) theo timg
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giot trong 5 min. Sau khi b sung, hén hop nay dugc khudy manh & rt trong 1 h, LC-
MS cho thdy phén tmg chwa hoan thanh. Khoang 0,2 ml benzyl clorofomat dugc bd
sung vao. Sau khi khudy trong thém mét gid nita, phan tng ndy dwgc lam ngimg bing
nude. Hon hop nay duogc chiét bing FtOAc (3x). Cac phin chiét hiru co gdp lai dugc
rira bang nudc va nuéc mudi, 1am khé (MgSO,) va cb. San phim thé dugc tinh ché
bing séc ky nhanh rira giai bing hexan/EtOAc (0%-50%, 20 min; 50%, 10 min; 50-
100%, 15 min; 100%, 10 min). Cac phan doan mong mudn duge g0op lai, dugce co va
- 1am khé trong chén khong dé thu duoc hop chat 33A (0,954 g, 2,80 mmol, hiéu suét
60%) dudi dang ddu khéng mau, phan tich LC-MS Tinh dugc d6i v6i CygHyNOs:
337,19, tim ra [M+H] 338,1. '"H NMR (400 MHz, CDCl3) § 7,43 - 7,32 (m, 5H), 5,20
- 5,14 (m, 2H). 4,43 (dd, J=7.9, 3,1 Hz, 1H), 3,86 - 3,76 (m, 2H), 3,71 - 3,64 (m, 1H),
3,59 -.3,50 (m, 3H), 3,48 - 3,42 (m, 2H), 3,34 (s, 2H), 2,06 - 1,96 (m, 1H), 1,83 (quin,
J=6,1 Hz, 2H), 1,14 - 1,07 (m, 3H), 1,16 - 1,07 (m, 3H).

33B. (2R,3S,4R)-benzyl 4-(3-metoxypropoxy)-3-metyl-2-(((metylsulfonyl)
- oxy)metyl)pyrolidin-1-carboxylat: Dung dich dang dugc khudy chira hgp chét 33A
(0,954 g, 2,83 mmol) trong DCM (12 ml) d4 dugc lam lanh & nhiét 4o 0°C dugc bd
sung Et;N (0,788 ml, 5,65 mmol), tiép theo 1a metansulfonyl clorua (0,330 ml, 4,24
mmol) theo tig giot trong 5 min. Sau khi bd sung, dung dich duc thu dugc dugc
khudy & nhiét d6 0°C trong 1 h. LC-MS cho thiy phan Gng di hoan thanh. Hdn hop
phan (g nay dugc pha lodng bing EtOAc, dugc rira bang nude (2x), dung dich nudce
NaHCO; bdo hoa, nudc mudi, 1am khd (MgSO,) va cb. Cin diu thu duge duoc lam
khd trong chan khong cao dé thu duge hop chit 33B dudi dang cdn dau, can nay
dugc str dung ngay trong thir nghiém 35C.

33C. (25,3S,4R)-Benzyl 2-(xyanometyl)-4-(3-metoxypropoxy)-3-
metylpyrolidin-1-carboxylat: Dung dich chira hop chit 33B trong DMSO (9 ml) duoc
bd sung NaCN (555 mg, 11,32 mmol). Sau khi bd sung, hdn hop niy duoc khudy &
nhiét d6 50°C. Sau khi khudy trong 16 h, LC-MS cho thdy phan tmg da hoan thanh.
Hbn hop phan tmg nay dugc dé ngudi xudng rt, sau d6, 1am ngimg bang nudc. Hon
hop nay duoc chiét bang EtOAc (3x). Cac phén chiét gop lai duge rira bang nudc
(2x), nuée mubi, 1am kho (MgSO,) va ¢6 dén kho. San phim thé duge tinh ché bing
sic ky nhanh; rira giai bing EtOAc/hexan (0-60%, 15 min; 60%, 10 min; 60-100%,
10 min) dé thu dugc hop chét 35C (830 mg, 2,372 mmol, hiéu suét 84%) duéi dang
déu khong mau. Phan tich LC-MS Tinh dugc ddi v6i C9HaeN,O4: 346,189, tim ra
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[M+H] 347,1. 'H NMR (400 MHz, CDCL3) § 7,49 - 7,32 (m, 5H), 5,30 - 5,06 (m,
2H), 3,85 - 3,41 (m, 8H), 3,35 (s, 3H), 3,04 - 2,71 (m, 2H), 2,53 - 2,34 (m, 1H), 1,84
(quin, J=6,2 Hz, 2H), 1,19 - 0,96 (m, 3H).

33D..  2-((28S,3S,4R)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-yl)axetonitril:
Dung dich chitra hop chit 33C (430 mg, 1,241 mmol) trong EtOAc (25 ml) dugc bd
. sung Pd/C (210 mg, 0,099 mmol) (5% chit khé, loai Degussa). Sau khi thdi khi hydro
(3x), huyén phu ndy dugc khudy manh & nhiét do rt dudi bau khi hydro trong 16 h.
LC-MS cho thiy phan tng da hean thanh. H3n hop nay duoc loc va chit xic tic gom
duoc duoc rira bﬁng EtOAc. Phén dich loc duge co dén kho, lam kho trong chén
khong cao trong 30 min dé thu dugce hop chét 35D (251 mg, 1,123 mmol, hi¢u suét
90%) dudi dang diu mau vang x4m. Phan tich LC-MS Tinh duoc d6i voi
- CijHyN,0,: 212,152, tim ra [M+H] 213,4. "H NMR (400 MHz, CDCl;) 5 3,48 (m,
1H), 3,43 - 3,34 (m, 4H), 3,29 - 3,22 (m, 4H), 3,09 - 3,01 (m, 1H), 2,99 - 2,85 (m,
2H), 2,58 - 2,37 (m, 2H), 1,88 - 1,69 (m, 3H), 1,05 - 1,01 (m, 3H).

33E. 5-bromo-2-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-metylpiperidin-
4-yl)oxy)pyrimidin: Dung dich dang dugc khudy choa (3R,4R)-1-(5-clo-2-
metoxypyridin-4-yl)-3-metylpiperidin-4-ol (350 mg, 1,363 mmol) trong DMF (6 ml)
d3 duge 1am lanh & nhiét do 0°C dugc bd sung NaH (60% trong du khoang) (82 mg,
2,045 mmol) theo mdt phan. Huyén phu thu dugce duoe khudy & nhiét do 0°C trong 10
min, sau d6, & rt trong 20 min. Dung dich mau Va‘mg'xérri thu duge duge 1lam lanh 14n
nita ¢ nhiét do 0°C, 5-bromo-2-clopyrimidin (264 mg, 1,363 mmol) duoc bd sung
vao. Hon hop hoi ndu thu duoc duoc khudy & rt. LC-MS cho thy phan tng chua
hoan thanh sau 1,5 h. Phan mg nay duoc khudy tiép tuc & rt qua dém, sau dé, & nhiét
d6 50°C trong thém 4 h nita. Hon hop phén tng nay dugce lam lanh & nhiét do 0°C,
lam ngimg bang cich bd sung dung dich nude NH,C1 bdo hoa. Hon hop nay dugc
phan bd gitra EtOAc va nude. Pha nude tach duge duoc chiét bing EtOAc (2x). Cac
phan chiét gop lai duge rira bang nude mudi, 1am kho (MgSO4) va cb. Chit thd duoc
tinh ché bﬁng séc ky nhanh, rra giai bﬁng EtOAc/hexan (0-20%, 20 min; 20%, 5 min;
20-40%, 10 min). C4c phan doan mong muén dugc gop lai, cb va lam khé trong chan
khong cao dé thu dugc hop chit 33E (205 mg, 0,496 mmol, hiéu suit 36,3%) dudi
dang chit rin mau tréng. Phan tich LC-MS Tinh dugc ddi véi Ci6H;sBrCIN,O,:
412,03, tim ra [M+H] 412.9, 414,9 (c4c chét déng vi brom).
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33F. 2-((2S,3S,4R)-1-(2-(((3R,4R)-1-(5-clo-2-metoxypyridin-4-yl)-3-
metylpiperidin-4-yl)oxy)pyrimidin-5-yl)-4-(3-metoxypropoxy)-3-metylpyrolidin-2-
yl)axetonitril: H3n hop phan tmg chira hop chét 33E (35 mg, 0,085 mmol), hop chét
35D (21,55 mg, 0,102 mmol), (2Qbi‘phenyl)di-tert—butylphosphin (5,05 mg, 0,017
mmol), natri fert-butoxit (9,76 mg, 0,102 mmol) va Pd,(dba); (3,87 mg, 4,23 pumol)
dugc khudy & nhiét d6 75°C dudi khi agon trong 16 h. LC-MS cho thiy phan tmg
chua hoan thanh. Mot luong bd sung Pd,(dba); (3,87 mg, 4,23 pmol) va (2-
biphenyl)di-tert-butylphosphin (5,05 mg, 0,017 mmol) duoc bd sung viao hdn hop
phan Gng nay, rdi dugc gia nhiét & nhiét d6 110°C trong thém 4 gid nita. Sau khi dé
ngudi xudng rt, hdn hop phan img nay duoc pha lodng bing nude, dugc chiét bing
DCM (3x). Céc chit hitu co gbp lai duge rira bang nude mudi, 1am khoé (MgSO,) va

- ¢0 dé thu dugce cdn dau mau t6i. S&n pham thd duge tinh ché bang sdc ky nhanh, rira

o giai béng EtOAc/hexan (0-30%, 15 min; 30%, 8 min; 30-50%, 10 min, 50%, 15 min).

Céac phan doan mong mudn duogc gdp lai, duge c6 dén kho dé thu dugc hop chét 33F
(11 mg, &b tinh khiét 60%) dudi dang cin nhu thiy tinh. LC-MS cho thdy san phim
'bi nhiém (2-biphenyl)di-tert-butylphosphin dugc oxy hoa (ty 1& khoang 2 : 3 so véi
san phdm mong mudn). Phén tich LC-MS Tinh dugc déi véi CoyH;;CINGO,: 544,256,
tim ra [M+H] 545,3.

Vi du 33: Lo diung dugc. trong.lb vi séng chira hop chét 33F (6 mg, 0,011

"~ mmol) dugc bd sung EtOH (0,2 ml) va dung dich KOH 6 M (0,037 ml, 0,220 mmol).

Lo phén g dugc day kin va duogc khqu & nhiét d6 120°C trong 2,5 h. LC-MS cho
thdy phéan tmg da hoan thanh. H8n hop phéan mg nay dugc dé ngudi xudng rt va duoc
cd dé loai bé hau hét EtOH. Pha nuéc con lai duge didu chinh dén d6 pH=26 béng
dung dich nudc HCI 1 N, sau d6, chiét bing DCM (3x). Cac phan chiét gop lai duoc
rira bang nude mubi, 1am khoé (MgSOy) va cd dén kho dé thu duoc san phdm tho, san
phidm nay dugc tinh ché bing prep HPLC. Cac phan doan mong mudn duoc gop lai
va dugc cd dé loai bd cac chit dé bay hoi. Huyén phit nuée con lai duge trung hoa
bang dung dich nuéc NaHCO; bdo hoa dén d pH = 6, sau d6, chiét bang DCM (3x).
Céc phidn chiét DCM duoc rira bing nudc muéi, 1am kh6 (MgS0,) va ¢b dé thu duoc
cdn nhu thay tinh, cdn nay dugc dong kho trong AcCN/nudce dé thu duge san phém
mong mudn hop chét vi du 35 (2,05 mg, 3,63 umol, hi¢u suét 33,0%) dudi dang san
phidm déng kh6 mau tring nhd. Phan tich LC-MS Tinh dugc d6i vai CpHsCINsOg:
563,251, tim ra [M+H] 564,3, 'H NMR (400 MHz, CDCL3) & 7,89 (m, 3H), 6,21 (s,
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1H), 4,63 (d, /4,0 Hz, 1H), 3,82 (s, 3H), 3,71 (d, J=3,1 Hz, 2H), 3,61 - 3,34 (m,
&H), 3,31 - 3,22 (m, 3H), 2,95 - 2,80 (m, 1H), 2,78 - 2,67 (m, 2H), 2,58 (s, 1H), 2,40
(d, J=7,3 Hz, 1H), 2,31 - 2,09 (m, 2H), 1,79 (dt, J=12,3, 6,1 Hz, 4H), 1,01 (d, J=6,6
Hz, 3H), 0,96 (d, /=7,3 Hz, 3H). \GPR40 ECs5y = 101 nM. :
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Yéu ciu bao hd

1. Hop chét ¢6 cong thie (I):

“hodc chét déng phén 1ap thé, chit hd bién, mudi duge dung, hodc solvat cua no, trong
do:
X ddc 18p dugc chon tu: lién két, O, S, NH, N(Ci.4 alkyl), CH,, CH,CH>,
CH(C1-4 alkyl), OCH2, CH20, OCH,CHa, va CH.CH2O;

(R )o 3 (R5)0.0 x (Ts)o-z
,— Ve
vong A doc lap 1a “hoge N ;{;

vong B doc 18p 1a di vong no c¢6 4 dén 7 canh chra cc nguyén tir cacbon,
nguyén tir nito dwgc thé hién trén vong B va 0- 1 nguyén tir khac loai bd sung duoc
chon tr N, O, va S; va vong B dugc thé boi 0-4 R%;

BN
< [ | \,j§
. o)
R! doc lap 1a (R )oz, (R%:-2 , phenyl, benzyl, naphtyl hodc

heteroaryl ¢6 5 dén 10 canh chira c4c nguyén ti cacbon va 1-4 nguyén tir khac loai
duogc chon tr N, NR!!, O, va S: trong 6 mdi nhém phenyl, benzyl, naphtyl va
heteroaryl néu trén dwoc thé boi 0-3 RS

R2, & mdi 14n xuét hién, ddc 1ap dugc chon tir: =0, OH, halogen, Ci.¢ alkyl
duoc thé boi 0- 1 R12, Cy.g alkoxy dwoc thé bdi 0- 1 R12, Ci.4 haloalkyl duge thé boi
0-1 R'2, Cy.4 haloalkoxy dugc thé bsi 0-1 R12, - (CHz)m- vong cacbon Cs.¢ duge thé
boi 0- 1 R'2, va - (CHa)u- (heteroaryl ¢6 5 dén 10 canh chira cic nguyén tir cacbon va
1-4 nguyén ti khéc loai dugc chon tir N, NR!!, O, va S); trong d6 heteroaryl néu trén
dugc thé boi 0-1 R'%;

khi hai nhém R? dugc gin v6i hai nguyén ti cacbon khac nhau, ching c6 thé

két hop @€ tao ra ciu ndi nguyén tir cacbon c6 1 dén 3 canh trén vong B;
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khi hai nhém R?* dugc gan voi cimg mdt nguyén tir cacbon, ching c6 thé két
hop, cuing v6i nguyén tir cacbon ma chiing gin vao, dé tao ra vong spiro chira 3 dén 6
nguyén tr cacbon;
R? ddc 14p duge chon tir: Cy6 alkyl duoc thé bai R, C,. alkenyl dugc thé boi
R!® C,¢ alkynyl dugc thé bsi R', C,, haloalkyl duoc thé bsi R,
-O(CH,)1.,0(CH,),.4 R', OR’, SR’, C(O)OR’, CO,R’, S(O)R’, SO,R’, va CONHR’;
R* va R*® doc 1ap dugc chon tu: H, halogen, Cy4 alkyl, C;¢ alkoxy, va
-(CHy)pp-vOng cacbon Cs.;
R5, & mdi 14n xuit hién, doc 1ap dugce chon tir: halogen, Ci¢ alkyl, Cig
haloalkyl va Cy¢ haloalkoxy;
| R®, & mdi 14n xuét hién, doc lap dugce chon ti: halogen, OH, C;4 alkylthio,
CN, SOy(C,., alkyl), N(C,.4 alkyl),, Ci.4 haloalkyl, C, haloalkoxy, C;_g alkyl dugc
thé bdi 0-1 R7, Cp¢ alkoxy duge thé bdi 0-1 R7, -(0),-(CHy),-(vong cacbon Cs.q
duoc thd bdi 0-2 R"), va -(CH,)p-(heteroaryl ¢6 5 dén 10 canh chira cic nguyén tir
cacbon vd 1-4 nguyén tir khac loai dugc chon tor N, NR' 0O, va S); trong d6
heteroaryl néu trén dugc thé béi 0-2 R7;
R, & mdi 1an xuét hién, ddc 14p dugc chon tir: halogen, OH, Cy4 alkyl, C,4
- alkenyl, C;4 alkoxy, Cy4 alkylthio, C;4 haloalkyl, C,_4 haloalkoxy, SCF;, CN, NO,,
NH,, NH(C, 4 alkyl), N(C,_4 alkyl),, SO,(C; ., alkyl), va phenyl;
R® ddc 1ap dagce chon tir: H va Cy_4 alkyl;
' Rg, & mdi 14n xuét hién, doc 1ap dugc chon tu: C.1_6 alkyl dugc thé bai R', va
01 4 haloalkyl duoc thé bai R'; |
RIO‘, & mdi 1an xuht hién, doc 1dp dugc chon tir: CN, C,4 alkoxy, Ci4
haloalkoxy, COy(Cy4 alkyl), SO,(Cy4 alkyl), va tetrazolyl;
- R, & mbi 1an xuét hién, doc 1ap duoc chon tir: H, Cy.4 alkyl va benzyl;
R, & mdi 14n xuét hién, doc 1ap dugce chon tur: OH, halogen, CN, C;4 alkyl,
" Cia alkoxy, C,.4 haloalkyl, C;_4 haloalkoxy, CO,(C,4 alkyl), va tetrazolyl;
| ‘m, & mdi 1an xuét hién, doc lap béng 0, 1, hodc 2; va

n, & mdi 1an xuét hién, doc 1ap bang 0 hoic 1.

2. Hop chit theo didm 1, trong d6 R* 1a hydro va R® 1a hydro, ¢on dugc dic trung boi
cong thirc (11):
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R3
. ’ ———‘ R*2
R1—-@—X/ OH

1

O D)
hodc chit ddng phan 14p thé, chit hd bién, mudi duge dung, hodc solvat ctia nd, trong
do:
X dbc lap dugce chon tir: O, N(CH3), CH,, CH,0, va CH,CH,0;

5
, (R%o-3 R (R%)o.2
K N 5
vong A doc lap ia 5 f{ hoijc N— - ;{ ;
vang B doc 14p 13 di vong no ¢6 4 dén 7 canh chira cac nguyén tir cacbon va

~ nguyén ti nito dugc thé hién trén vong B; va vong B duge thé béi 0-4 R%;

O O\/\
< O]@% [O/IL\’/\/)—E

R' doc iap 1a (R%o-2, R%.-2, phenyl, benzyl, naphtyl hoac
heteroaryl ¢6 5 dén 10 canh chtra cic nguyén tir cacbon va 1-4 nguyén tir khac loai
duoc chon tr N, NR”, O, va S; trong d6 mdi nhém phenyl, benzyl, naphtyl va
heteroaryl néu trén dugc thé bai 0-3 RY;

| Rz, & mdi 1an xuét hién, doc 1ap dugce chon tir: =O, OH, halogen, Cy4 alkyl
duoc thé boi 0-1 R Cp4 alkoxy duge thé boi 0-1 R, Ci4 haloalkyl, Ci4
haloalkoxy, va benzyl;
| khi hai nhém R? dugc gén v6i hai nguyén tir cacbon khéc nhau, ching ¢6 thé
két hop dé tao ra ciu ndi nguyén tir cacbon c6 1 dén 3 canh trén vong B;
_ khi hai nhém R?* dugc gin véi cling mot nguyén tir cacbon, ching c¢6 thé két
hop, cling véi nguyén tir cacbon ma ching gén vio, dé tao ra vong spiro chira 3 dén 6
nguyén t cacbon;

R? ddc 1ap dugc chon tir: Cy4 alkyl dugce thé boi RIO, Cy.4 alkoxy dugc thé béi
R', C,. haloalkyl duoc thé bdi R', C,4 haloalkoxy dugc thé bai R'’, OR’, va
-O(CHy)1.,0(CHy)1.4 R™; |

\. R ddc 1ap duogce chon tir: H, halogen, Cy4 alkyl, C;.4 alkoxy, va -(CH,),-vong

cacbon Cs.;
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R’, & mdi 1an xuét hién. doc 14p duoc chon tir: halogen, Cig alkyl, Cy¢
haloalkyl, va Cy.¢ haloalkoxy;

R6, & mdi 14n xuét hién, doc 1ap dugc chon tir: halogen, OH, C;.4 alkylthio,
CN, SO,(Cy.; alkyl), N(Cy4 alkyl),, C;4 haloalkyl, Cy4 haloalkoxy, C,.g alkyl dugc
thé boi 0-1 R, Cy4 alkoxy dugc thé boi 0-1 R, -(0)p-(CH,)n-(vOng cacbon C;_¢ duge
thé bgi 0-2 R7), -(CH,)-(naphtyl duge thé bai 0-2 R7), va -(CH,)y-(heteroaryl ¢6 5
- dén 10 canh chira cac nguyén tir cachon va 1-4 nguyén tir khac loai dugc chon tr N,
0, va-S; trong d6 heteroaryl néu trén dugce thé bai 0-2 R7);
- R’, & mdi 14n xuét hién, doc 1ap dugce chon tur: halogen, OH, Ci4 alkyl, Cy4
alkenyl, Cy.4 alkoxy, Ci4 alkylthio, C|4 haloalkyl, Cy4 haloalkoxy, SCF;, CN, NO,,
NH,, NH(C;_4 alkyl), N(C;_4 alkyl),, SO,(C,_; alkyl), va phenyl;

R’ & mdi 14n xuét hién, doc 1ap dugce chon tur: Cy alkyl dugc thé bai R', va

C.4 haloalkyl duoc thé bai R';

o Rm, & mdi 14n xuét hién, doc 1ap dugc chon tir: CN, Ci4 alkoxy, Ci4
| haloalkoxy, CO,(C,.4 alkyl), SO,(C,_4 alkyl), va tetrazolyl; |

R, & mdi 14n xuét hién, doc 1ap dugc chon tir: H, Cy4 alkyl va benzyl;

R, & mdi 14n xuét hién, ddc 1ap dugce chon tir: halogen, CN, Cy4 alkyl, Ci4
alkoxy, Ci.4 haloalkyl, C;_4 haloalkoxy, CO,(C,.4 alkyl), va tetrazolyl; |

m, & mdi 14n xuét hién, ddc lap bﬁng 0, 1, hodac 2; va

n, & mdi 1an xuat hién, doc 1ap biang 0 hoic 1.

3. Hop chét theo diém 1 hogc 2, trong do:

(R%)0-2 (R%)0.1
- )F )+
vong A doc lap 1a hoac N ;
. ) 2
- (R2).2 f‘ o2
' ' e
—ZN\é—g‘ 4N \>§-
vong B doc 1ap dugce chon tir: , ,

R%p  (R¥)oy

//@< | —§-N¢>-§—,—§-N®§—,-§~N®§— —§~N'\/Z>§—

b k >
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w0
va ;\; ,
O O™

7 R! doc 1ap 1a (R%o-1, (R, phenyl dugc thé boi 0-3 R® hoic
heteroaryl dugcrthé boi 0-2 R% trong d6 heteroaryl ndy dugc chon tir: furanyl,
oxazolyl, thiazolyl, pyrazolyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl,

i Ci
o ’}‘)\;2. l§
No % va NI E

Rzg. & mdi 1an xuét hién, doc 1ap dugce chon tir: OH, halogen, C;.4 alkyl duge
thé b&i 0-1 R'2, Cy4 alkoxy duoc thé bai 0-1 R'2 va benzyl;

R® doc 1ap dugce chon tir: Cy4 alkyl duogc thé bai 1 R Cy.4 alkoxy dugc thé
bsi 1 R'%, C,, haloalkyl duge thé boi 1 R', OR?, va Cy haloalkoxy duoc thé boi 1
RI.

R* doc 14p dugc chon tir: H, halogen Ci4 alkyl, Cp4 alkoxy, va Cig
xycloalkyl;

R6, & mdi 1an xuét hién, doc 1ap dugc chon tur: halogen, OH, Cy alkyl dugc
thé bai 0-1 OH, Cy4 alkoxy, C;.4 alkylthio, C;4 haloalkyl, Cy4 haloalkoxy, CN,
SO,(Cy., alkyl), N(Cy.4 alkyl),, Cs6 xycloalkyl dugc thé béi 0-2 Cia alkyl, Cs
xycloaikenyl dugc thé béi 0-2 C,4 alkyl, -O-Cs. xycloalkyl, benzyl, va oxazolyl;

R9, & mdi 14n xuét hién, doc 13p dugc chon tir: Cy4 alkyl dugc thé bai R'?, va
C.4 haloalkyl dugc thé bai R';

R!® & mdi 1an xuit hién, doc lap duoc chon ti: CN, C;4 alkoxy, Ci4
haloalkoxy, CO,(C,.4 alkyl), SO,(C,4 alkyl), va tetrazolyl; va

R'2, & mbi 14n xuét hién, doc 1ap duoc chon tu: halogen, CN, C;4 alkyl, Cy4
alkoxy, C;_4 haloalkyl, Cy_4 haloalkoxy, CO,(C;_, alkyl), va tetrazolyl.

4. Hop chét theo theo diém bt ky trong s cac diém 1-3, trong d6:
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Oy, - AN
S O
1 <O ,\/)5 0 ,\/)j ' £ 6
R" doc 1ap la R%0-1, (R%o-1, phenyl dugc the béi 0-3 R°, hodc
heteroaryl duoc thé bai 0-2 R®; trong d6 heteroaryl nay dugc chon tir: thiazolyl,
N =N
q\ e %/h e
N ,va NJ .

pyridinyl, pyrimidinyl, pyrazinyl,

5. Hop chét theo theo diém bét ky trong s6 cac diém 1-4, trong d6:

5 3 /
o SO W
vong B ddc 1ap duge chon tir: , ,

(R?)o.2

a@\ '§-N®§', 'E'N6>§_, WO _g_N@é—’

S

4N
va ;\-;

'R' doc 14p 1a phenyl dugc thé bsi 0-3 RS, pyridiny! duge thé béi 0-2 RS,
pyrazinyi duge thé boi 0-2 R®, pyrimidinyl dugc thé bai 0-2 R®, thiazolyl duge thé

ST (I
M ¢ [ N
125 ~im 6 © \RG = O \Re R
boi 02 R, (R®)e-1 hodc (R%)o.1; va

R2, & mdi 14n xuét hién, doc 1ap dugc chon tir: OH, halogen, Cy.4 alkyl dugc
thé boi 0-1 CN, Cy alkoxy, benzyl, va tetrazolylmetyl.

6. Hop chét theo theo diém bét ky trong sb céc diém 1-5, trong d6:

| s NN S
rV(‘)ng B doc 1ap dugc chon tur: ? N&E % N\/ é )

(R%)o.2
Qe O
’:1‘/ " “'J ,va ) ;
Rl, & mdi 1an xuét hién, doc 18p 1a phenyl dugc thé boi 0-3 R® hodc pyridinyl

duoc thé béi 0-2 RS;
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R2 & mdi 1an xuét hién, doc 18p dugce chon tir: halogen, C;.4 alkyl, C;.4 alkoxy
va tetrazolylmetyl

R & mdi 14n xuit hién, doc 1ap duogc chon tir: Cy4 alkyl duge thé boi R Cl 4
alkoxy dugc thé boi R'’, OR’, va -O(CH,)1,0(CH,)14 R'Y; '

R6, & mdi 14n xuét hién, doc 1ap dugc chon tir: haiogen, Ci6 alkyl, Cy_4 alkoxy,
Ci.4 haloalkyl, C;4 haloalkoxy, Cs¢ xycloalkyl dugc thé béi 0-2 Ciq alkyl, Cs.
xycloalkenyl dugc thé béi 0-2 Cy.4 alkyl, va benzyl; |

R’, & mbi lan xut hién, doc 14p duge chon tir: Cyg alkyl dugce thé bsi R', va
Cia haloalkyl dugc thé boi R'; va

R!® & mdi 14n xuédt hién, doc 1dp duogc chon tir: CN, Ci4 alkoxy, Ci4
haloalkoxy, CO,(Cy.4 alkyl), SO,(C,.4 alkyl), va tetrazolyl.

7.Hop chit c6 cong thirc (IT1), (IITa), (IIIb) hozc (IIIc):

(R2)02
O ﬁ

(R%)0.2
o
(R2)02
& @
(Rs)oz
O (Il
, R3
(R?)o.2 R4a
-
& O/O/
(R5)01
O  (mb)
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B R3
(R?)o.2 \
N\ —N 4a
/ . R
R1_N\|} OQ
OH
(Rs)o-1
O (i)

hodc chit dﬁ‘)ng phén 13p thé, chat hd bién, mudi duge dung, hoic solvat cia n6, trong
-do:

R, & mdi 14n xuét hién, doc 14p 12 phenyl duoc thé boi 0-3 RS hoic pyridinyl
dugc thé bsi 0-2 R%;

R?, & mdi 1an xuit hién, doc 1ap dugc chon tir: halogen, C;.4 alkyl, va Ci4
alkoxy;

R®, & mdi 1an xuét hién, doc 1ap duoc chon tir: C.4 alkyl duge thé boi Cry
alkoxy, va Cy4 alkoxy duogc thé boi C alkoxy; |

R* & mdi 14n xuit hién, doc 1ap duoc chon tir: H, halogen, C;4 alkyl, C;4
alkoxy, va xyclopropyl;

R’ , & mdi 1an xuét hién, doc 14p dugc chon tir: halogen, va C;_4 haloalkyl; va

: R6, & mdi 14n xuét hién, doc 14p dugc chon tir: halogen, Cy.¢ alkyl, C;.4 alkoxy,

C;.6 xycloalkyl dugce thé boi 0-2 Cy.4 alkyl, va Cs.¢ xycloalkenyl dugc thé boi 0-2 Cp4
alkyl.

8. Hop chét theo diém 7, trong do:

R!, & mdi 1an xuét hién, doc 14p 14 phenyl dugc thé bai 0-3 R® hoic pyridinyl
dugc thé boi 0-2 RS;

" R?, & mbi 14n xuét hién, doc 1ap dugce chon tu halogen va C;_, alkyl;

R®, & mdi 14n xuét hién, doc 1ap dwoc chon tir: Cyy4 alkyl duge thé bsi Ci4
alkoxy, va C;4 alkoxy dugc thé boi Cyy alkoxy;

R4a, & modi 14n xudt hién, doc 1ap dugc chon tir: H va metyl;

R’, & mdi 1an xuét hién, doc 14p dugc chon tir: halogen, va Cyq.4 haloalkyl; va

R6, & mdi 1an xuét hién, ddc 14p dugc chon tir: halogen, Ci alkyl, va Ci4

alkoxy.

9. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir:
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cl O/O /NI
N A
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OCH,CHs

@Q/

OCH,CH,

N~ X T\0CH,
OCHjs o CH,
HO
0
LT QL
| AN N D..mo
N A o \/\/OCHa
CH,CHs o e
HO
CH,

\@ //fOCHs

ol O

S

Lo
\Q //fOCHg,

\\\

Ho  ©
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[fij/gi:j/O\I::]\ /_JPCH3

o b
CH,
- o~ I OCH;
N x
N o)
L
OCH,CHs o CHs
HO

(\ N l\\O
| S
OCH,CHs o
HO
CHy
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OCHs
CHj
cl ({:j/o
f) o
N
OCHjs
CHj
cl Kf:j/o
s
N~
OCHj
C
l\
NRZ
OCHjs
CHj
cl r/L\/O
(N
N
OCHj
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Om
&:;j/ O\/O\“/\OCHs

\
CH
OCHs J~on
O 2
CH,
N
/ 7~
NKL ’ N5 w0~ _OCH,CH;
N o
OCH }OHCH3
o b
T
cl C::j/o N
/ i/N N /\N ml\O
NS \\“"\\(CH S\ ock,
OCHs 2~0H
O b
CH,

OH ,
CHy
CN
ORI
N
7 N0
N~ \
\  ¢CH
OCHs . CHs
Ho O ,
CH,

e OCH
Cl 3
A SRS el
J Q
o)

OCH;

hodic chit déng phén 14p thé, mubi duoc dung, hoic solvat ctia chiing.
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10. Hop chét thec diém 1, trong d6 hop chét nay dugc chon tir

AN = /”//
ﬁ X N O
N~

CH
OCHj } 8
CH
O.__N
Cl I/ J ////OCH3
N P
| N N Q0
N~ o
CHj
OCH, ,

HO
CHs
1.0 OCHs
L
\ N \ N/\““‘O
N._~ \\(
OCH; o CHs
HO
CHs,
0 OCHj
F
i N (j\,\Q ////
'““O
OCH,CHs o Chs
HO ,va
' CF4
= [ N N /\N/\‘"“O .
N \\\c\\< \/\\/ OCHj
OCHs }\OHCH3
o

hodc chit ddng phén 14p thé, mudi dugc dung, hoic solvat ciia ching.

11. Hop chét c¢6 cong thirc:
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CHa

i SR A
N

X

II\’/\]/ N 0

N__—~

OCH, CHs
Ho  ©

hodc chét ddng phén 1ap thé, mudi dugc dung, hodc solvat ctia chung.

12. Hop chét ¢6 cong thifc:

CHs
O.__N :
I
N =
H/ N N .-\\\O
N~
OCHj CHs

OOH

hodc chét déng phén 1ap thé, mudi dugc dung, hodc solvat cua ching.

13. Hop chét ¢o cong thirc:

CHj3
r\
CI é_\\\\o\©\ ////O'JHE}
N

I XV Q,,mo
N. .~ 5

OCHs )Qo CHs

HO

hodc chit ddng phan 14p thé, mudi dugc dung, hoic solvat ctia ching.

14. Dugc phdm chira chit mang duge dung va hop chit theo diém bit ky trong sb
cac diém tir 1 dén 13.

15. Dugc phim theo diém 14, trong d6 dugc phim nay con chira chit wc ché

dipeptidyl peptidaza-IV va/hodc chét trc ché chét van chuyén natri-glucoza-2.
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