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Linh vuc k§ thuat dwoc dé cap
Sang ché dé cap dén hop chét 13 cac chét tc ché autotaxin, phwong phép didu ché
cac hop chét nay, dugc pham va thudc chtta cac hop chét nay dé st dung trong didu tri

c4c tinh trang bénh, cac bénh, hodc céc r6i loan lién quan dén hoat tinh autotaxin.

Tinh trang k¥ thuét ctia sang ché

Axit lysophosphatidic (LPA) 1a mot chét didu bién lipit c6 chic ning, vi du,
lam chét chit gdy gisn phan, chit hoéa Gimg dong, va yéu t6 sdng sét cho nhiéu loai té
bao. Su truyén tin hiéu LPA duogc cho 1a c6 lién quan dén, vi du, bénh ung thu va cac
bénh xo hoa.

Céc cong bd don qudc t& s6 WO 2012-166415 Al (Amira Pharmaceuticals, Inc,
06/12/2012) va WO 2012-024620 A2 (Amira Pharmaceuticals, Inc, 23/02/2012) da
boc 10 cac hop chét 12 chét trc ché autotaxin c6 cAu trac gbe 1-((aryl hodc heteroaryl ¢6
6 canh duoc thé axit carboxyl)thio)-3-hetaryl-indol dugc sir dung dé diéu tri cac tinh

trang bénh, c4c bénh, hodc cac rdi loan lién quan dén hoat tinh autotaxin.

Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché 1a d8 xuét cac chét trc ché autotaxin (ATX). Theo mot sb
phuong an, cac chét e ché autotaxin dugc sang ché d& xuét hitu ich lam cac chat dé
diéu tri hoic ngin nglra cic bénh hodc céc tinh trang bénh trong d6 ATX va/hoac LPA
c6 tham gia vao, c6 li€n quan dén nguyén nhan gy bénh hodc bénh hoc cla cac bénh
néu trén, hoic theo cach khic né thuong di kem vdi it nhat mot triéu ching ctia bénh.
Viéc e ché hoat tinh sinh Iy ciia ATX va/hodc LPA s€ hitu ich trong nhiéu bénh hoic
tinh trang bénh. Con dutng truyén tin hiéu ATX-LPA duoc cho la ¢ lién quan dén
cac bénh xo hoa va ung thu.

Céc hop chit dugc sang ché dé xuét dugc stir dung trong diéu tri cac bénh hodc
céc tinh trang bénh trong d6 hoat tinh autotaxin gop phén tao ra triéu chimg hodc su
tién trién cua bénh, r6i loan hoidc tinh trang bénh. Theo mot khia canh, cac phuong
phép, cac hop chét, dwgc phdm, va thubc dugc md ta trong sang ché chira cac chat tic

ché autotaxin.
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Theo mot khia canh, dugc mo ta trong sang ché 12 hop chit c6 cong thirc (I),

hodc mubi dugce dung, hodc solvat ctia no:

Cong thuce (1)

trong do,

R!1a -F, -Cl, -Br, -CN, vinyl, C3-Cexycloalkyl, -NHz, -NH(C:1-Cs alkyl), -N(Ci-
Cs alkyl)y, -0-C1-Cy alkyl, hodc -S-C1-Cy alkyl;

R? 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=O)R’, -S(=0)R’, -
S(=0)N(R%),, -NR! §(=0),R’, -C(=0)R’, -OC(=O)R’, -COR!, -OCO2R?, -N(R!%),,
-C(=O)N(R!),, -OC(=O)N(R!?),, -NHC(=O)R’, -NHC(=0)OR®, Ci-Csalkyl, Ci-
Csfloalkyl, Ci-Casdeuteroalkyl, Ci-Cshydroxyalkyl, Ci-Csheteroalkyl, Cs-Cexycloalkyl,
phenyl dugc thé hodc khong duoc thé, hoic heteroaryl don vong dugc thé hoic khong
duoc thé;

Vong A 1 aryl don vong, aryl hai vong, heteroxycloalkyl don vong, heteroaryl
don vong hoac héteroaryl hai vong;

mdi RA 12 H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=O)R’, -S(=0)R’, -
S(=0)N(R!),, -NR!? S(=0):R?, -C(=O)R’, -OC(=0)R?, -COR!, -OCO2R?, -N(R'),
-C(=0)N(R!%),, -OC(=O)N(R!"),, -NHC(=O)R’, -NHC(=0)OR’, Ci-Cealkyl, Ci-
Csfloalkyl, Ci-Cedeuteroalkyl, Ci-Csheteroalkyl, C3-Cioxycloalkyl dugce thé hoac
khong duoc thé, Ca-cioheteroxycloalkyl duoc thé hodc khong duge thé, phenyl dugc
thé hoic khong duogc thé, hodc heteroaryl don vong duoc thé hodc khong duoc thé;

m béng 0, 1, hodc 2;

L! khong c6 mit, Ci-Cealkylen, Ci-Csfloalkylen, hodc C3-Cexycloalkylen;

Q 1a —COH, —COy(Ci-Csalkyl), -OH, -CN, -B(OH), ~C(=O)NHSO2R’, —
C(=0)N(R!9),, -SO,NHC(=O)R’, -CN, tetrazolyl, -OP(=0)(OH),, -P(=O)(OH). hodc
nhém ding cdu sinh hoc clia axit carboxylic;

L? khong c6 mit, Ci-Caalkylen, hodc Cs-Crxycloalkylen;

-
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L3 14 -S-, S(=0), S(=0)z2, hodc -O-;

Vong B 14 aryl don vong, aryl hai vong, heteroaryl don vong hodc heteroaryl
hai vong;

mdi RB doc lap 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=O)R’, -
S(=0%R?, -S(=0)N(R!%),, -NR!S(=0),R’, -C(=O)R’, -OC(=O)R®, -CORY, -
OCO,R?, -N(R1%),, -C(=0)N(R!?),, -OC(=0)N(R""),, -NHC(=O)R’, -NHC(=0)OR’,
Ci1-Csalkyl, Ci-Csfloalkyl, Ci-Cedeuteroalkyl, Ci-Csheteroalkyl, Cs-Cioxycloalkyl
dugc thé hoic khong duge thé, Ca.cioheteroxycloalkyl dugc thé hodc khong duoc thé,
phenyl duoc thé hodc khong dwgc thé, Ci-Csalkylen-(phenyl dugc thé hoic khong
duoc thé), heteroaryl don vong dugc thé hoac khong duge thé, Ci-Caalkylen-
(heteroaryl don vong dugc thé hoic khong duoc thé), heteroaryl hai vong dugc thé
hoic khong duoc thé, hoic Ci-Csalkylen-(heteroaryl hai vong dugc thé hoic khong
duoc thé);

n béng 0, 1, hodc 2;

R® 1a C1-Cealkyl, Ci-Cefloalkyl, Ci-Cedeuteroalkyl, Cs-Cexycloalkyl, phenyl
duoc thé hodc khong duge thé, heteroaryl don vong dugc thé hodc khong duoc thé,
hodc heteroaryl hai vong dugc thé hogc khong dugc thé;

mdi R!® ddc lap duge chon tir H, C1-Csalkyl, Ci-Csfloalkyl, C1-Cedeuteroalkyl,
Cs-Cexycloalkyl, phenyl dugc thé hodc khong dugc thé, hogc heteroaryl don vong
duoc thé hodc khong dugc thé; hoac

hai nhém R gén véi cling nguyén tit N cing v6i nguyén tir N ma ching gin
vao tao ra di vong dugc thé hoic khong duge thé.

Déi véi phuong an bét k¥ hodc tit ca cdc phuong an, cic nhém thé duoc chon
trong sb cac tap con cua cac phuong an duogc liet ké & day. Vi du, theo mot sb phuong
4n, X 13 -O-, -S-, -S(=0)-, hodc -S(=0),-. Theo cac phuong an khac, X 1a -O- hodc -S-.
Theo cac phuong an khéc, X 1a -S-, -S(=0)-, hodc -S(=0),-. Theo mot s6 phuong an,
X 1a-S-.

Theo mdt s6 phuong 4n, R 1a -F, -Cl, -Br, -CN, vinyl, xyclopropyl, xyclobutyl,
-NH,, -NH(CHj3), -N(CHz)2, -O-CHs, hodc -S-CH3,

Theo mot s6 phuong 4n, R! 1a vinyl, xyclopropyl, hodc xyclobutyl.

Theo mdt s6 phwong an, R! 1a xyclopropyl, hodc xyclobutyl.

Theo mét sé phuong an, R! 1 -F, -Cl, hodc -Br.

3-
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Theo mét sb phuong an, L2 khong c6 mat, hodc Ci-Caalkylen; L3 1a -S-, S(=0),
hodc S(=0)..

Theo mot s6 phuong 4n, L khong c¢6 mit, -CHa-, -CH2CHy-, -CH2CH2CHa-,
hodc -CH(CHa)-. .

Theo mot sé phuong an, L! khong ¢6 mit, -CHy-, -CH2CHa-, -CH2CH2CH>-, -
CH(CH;) -, -CH(CH2CHs)-, -C(CHs):-,-C(CH2CH3)a-, xyclopropyl-1,1-diyl,
xyclobutyl-1,1-diyl, xyclopentyl-1,1-diyl hodc xyclohexyl-1,1-diyl; Q la —CO>H, —
CO,(C1-Csalkyl), -C(=O)NHSO2R® hoic tetrazolyl.

Theo mot sb phuong 4n, L! khong c6 mit hodc -CHz-; Q la —~CO:H, hodc —
COy(Cy-Cealkyl).

Theo mot s phuong 4n, hop chit c6 Cong thie (I) ¢ cu tric cia Cong thire

(IT) sau day:
<RA>m@L1
Q

L3

2 N
R \

R3 L2

(RB)n

Cong thire (IT)

hoidc mubi duogc dung, hodc solvat clia no.

Theo mét sé phuong 4n, vong A 1a phenyl, naphtyl, heteroaryl don vong chira
1-4 nguyén ti nito va 0 hodc 1 nguyén tir O hodc S, heteroaryl don vong chira 0-4
nguyén tir nito va 1 nguyén tir O hodc S, heteroaryl hai vong chira 1-4 nguyén t nito
va 0 hodc 1 nguyén tir O hodc S, hoic heteroaryl hai vong chira 0-4 nguyén tir nito va
1 nguyén tir O hozc S; vong B 1a phenyl, naphtyl, heteroaryl don vong chira 1-4
nguyén tir nito va 0 hodc 1 nguyén tir O hodc S, heteroaryl don vong chira 0-4 nguyén
tit nito va 1 nguyén tir O hodc S, heteroaryl hai vong chira 1-4 nguyén t nito va 0
hodc 1 nguyén tir O hozc S, hodc heteroaryl hai vong chira 0-4 nguyén tir nito va 1
nguyén ti O hodc S.

Theo mot s& phuong 4n, vong A 1a phenyl, naphtyl, furanyl, pyrolyl, oxazolyl,

thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,

4-
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quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, naphtyridinyl, indolyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzimidazolyl, purinyl, cinnolinyl, phthalazinyl, pteridinyl, pyridopyrimidinyl,
pyrazolopyrimidinyl, hodc azaindolyl.

Theo mot sb phuong 4n, vong A 12 phenyl hodc naphtyl.

Theo mdt s phwong 4an, vong A la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mdt séb phwong 4an, vong A 1a pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, hodc triazinyl.

Theo mét sé phwong 4n, vong A la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, hoac
thiadiazolyl.

Theo mot s phuong 4n, vong A 1a quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, naphtyridinyl, indolyl, indazolyl, benzoxazolyl, benzisoxazolyl,
benzofuranyl, benzothienyl, benzothiazolyl, benzimidazolyl, purinyl, cinnolinyl,
phthalazinyl, pteridinyl, pyridopyrimidinyl, pyrazolopyrimidinyl, hodc azaindolyl.

Theo mot s& phuong 4n, mdi RA 1a H, halogen, -CN, -OH, -OR?, -SR’, Ci-
Csalkyl, C1-Cefloalkyl, C1-Csdeuteroalkyl, Ci-Ceheteroalkyl.

Theo mot sb phwong 4n, L 13 -S-.

Theo mdt sb phuong 4n, L2 khong c6 mit.

Theo mét s6 phuong 4n, hop chét c¢6 Cong thirc (I) hodc Cong thire (II) c6 cau
trac theo Cong thire (III) sau day:

X
L I a
R3 s7w L
DT Hwe
R2 Z =N

Cong thtc (11T)
trong do,
W 12 CH, CF hoac N;
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hoac mubi duogc dung, hodc solvat cua no.
Theo mdt s6 phuong 4n, L! khdng c6 mat; va Q 1a -CO-H.
Theo mdt sd phuong 4n, dugc md ta trong sang ché 12 hop chit c6 cong thirc

(IIT), hodc mubi duge dung, hodc solvat cuia nd:

<F<B)n

Cong thuce (III)

trong do,

R!1a -Cl, -Br, -CN, hodc C3-Csxycloalkyl;

R? 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=0)R’, -S(=0):R’, -
S(=0),N(R!%),, C1-Caalkyl, C1-Cafloalkyl, Ci-Cadeuteroalkyl, hodc Cs-Cexycloalkyl;

R3 1a H, halogen, -CN, -OH, Ci-Caalkyl, Ci-Cufloalkyl, C1-Cadeuteroalkyl, Ci-
Caalkoxy, hodc C1-Csfloalkoxy;

W 1a CH, CF hoac N;

mdi RA 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=0)R’, -S(=0):R’, -
S(=0):N(R!%),, C1-Csalkyl, hodc Ci-Cefloalkyl;

L! khong ¢6 mat, C1-Csalkylen, hodc C;-Cesxycloalkylen;

Q la —CO;H, —CO»(Ci-Csalkyl), -OH, -CN, -B(OH), —C(=O)NHSO2R®, —
C(=0)N(R!?),, -SO,NHC(=O)R’, -CN, tetrazolyl, -OP(=O)(OH)., -P(=0)(OH). hodc
nhom déng cdu sinh hoc cla axit carboxylic;

Vong B 1a heteroaryl don vong;

mdi R® doc 1ap 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=0)R’, -
S(=0%R’, -S(=0%N(R!?),, Ci-Csalkyl, Ci-Cefloalkyl, Ci-Csdeuteroalkyl, Ci-
Csheteroalkyl, C3-Croxycloalkyl dugc thé hodc khong dugc thé, Ca.cioheteroxycloalkyl
dugc thé hodc khong duoc thé, phenyl duoc thé hodc khong duoc thé, Ci-Csalkylen-
(phenyl dugc thé hoac khong duge thé), heteroaryl don vong dugc thé hodc khong
dugc thé, Ci-Caalkylen-(heteroaryl don vong dugc thé hodc khong dugc thé),
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heteroaryl hai vong dugc thé hodic khéng duoc thé, hodc Ci-Caalkylen-(heteroaryl hai
vong dugc thé hoac khong duogc thé);

n bf?mg 0, 1, hoac 2;

R? 14 Ci-Cealkyl, Ci-Cefloalkyl, Ci-Csdeuteroalkyl, Cs-Cexycloalkyl, phenyl
duoc thé hoac khong duogc thé, heteroaryl don vong duoc thé hoic khong duoc thé,
hoic heteroaryl hai vong dugc thé hodc khong dugce thé;

mdi R0 doc lap 1a H, Ci-Cealkyl, Ci-Cefloalkyl, Ci-Cedeuteroalkyl, Cs-
Cexycloalkyl, phenyl duoc thé hoic khong duoc thé, hodc heteroaryl don vong duge
thé hodc khong dugc thé; hodc

hai nhém R gin v&i cling nguyén t&r N cung v6i nguyén tit N ma ching gin
vao tao ra di vong dugc thé hoac khong dugc thé.

Theo mot sb phuong an, R! 13 -Cl, -Br, -CN, hoic xyclopropyl. Theo mdt sb
phuong 4n, R! 12 xyclopropyl. Theo mot s6 phuong 4n, R 1a -CI.

Theo mot sb phuong 4an, L! khong ¢6 mit, -CHa-, -CH2CHa-, -CH2CH2CHa-, -
CH(CH3)-, -CH(CH,CH3)-, -C(CHj3)2-,-C(CH2CHj3)s-, xyclopropyl-1,1-diyl,
xyclobutyl-1,1-diyl, xyclopentyl-1,1-diyl hodc xyclohexyl-1,1-diyl; va Q la -CO2H, —
COy(C1-Cealkyl), -C(=O)NHSO2R’ hodc tetrazolyl.

Theo mdt sé phuong an, L! khong ¢6 mat, -CH-, -CH(CH3) -, -C(CHs)2-, hogc
xyclopropyl-1,1-diyl; va Q 1a —CO2H, hodc —CO»(Ci-Cealkyl).

Theo mot s6 phuong 4n, L! khong c6 mit hoac 1a -CHa-; va Q 1a —COxH, hodc
—COx(C1-Cealkyl).

Theo mdt s phuong 4n, vong B 12 heteroaryl don vong chira 1-4 nguyén ti nito
va 0 hodc 1 nguyén tir O hodc S, hodc heteroaryl don vong chira 0-4 nguyén tir nito va
1 nguyén t& O hodc S.

Theo mdt s phuong 4an, vong B la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mot s phwong 4n, mdi RA 12 H, halogen, -CN, -OH, -OR’, -SR?, C;-
Csalkyl, hodac Ci-Cefloalkyl.

Theo mét sd phuong 4an, L! khong c6 mat, -CHs-, -CH(CH3) -, -C(CHs)o-, hoac
xyclopropyl-1,1-diyl; va Q la -CO2H.

Theo mét s6 phuong an, L' khong c6 mit; va Q 1a—CO.H.

-7-
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Theo mot sb phuong 4n, hop chét c6 Cong thie (III) c6 cAu tric sau day:

RA
X
/[\W | 1/C02H

L
\ R1
R? N

RS
(R®), G

hodc mubi duge dung, hoic solvat cia no.

Theo mdt sb phuong an, R?1a H, F, Cl, Br, I, -CN, -OH, -CHs, —CF3, —-CDs3, —
OCH3, ~-OCH>CH3s, —OCF3, hoic -OCH2CF3; R* 1a H, F, Cl, Br, I, -CN, -OH, —CHj3, —
CF3, —-CD3, -OCHj3, ~OCH,CHj3, —OCF3, hodc -OCH,CF3.

Theo mdt s6 phuong 4n, R? 1a Cl; R 1a H, F, hozc Cl.

Theo mdt sb phuong 4n, vong B 1a furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hogc triazinyl.

Theo mdt s6 phuong 4n, vong B 1a pyrazolyl.

Theo mdt s6 phuong 4n, hop chét c¢6 cong thire (IIT) ¢6 cAu tric sau day:
RA
9
LI com
s” w” L

\ R1
R2 N
3
R 2/\\‘
N

/N/
RB

hodc mubi dugc dung, hodc solvat cua no.

Theo mot s6 phuong 4n, R 1a H, halogen, -CN, -OH, -OR’, -SR?, C1-Cealkyl,
hoac Ci-Cefloalkyl;

R® 12 H, C1-Cealkyl, C1-Csfloalkyl, hodc Ci-Cedeuteroalkyl; R!1a -Cl, -Br, -CN,
hoic xyclopropyl; R? 1a H, halogen, -CN, -OH, C;-Caalkyl, C1-Csfloalkyl, Ci-
Cadeuteroalkyl, Ci-Csalkoxy, hodc Ci-Cafloalkoxy; va R3? 1a H, halogen, -CN, -OH,
C1-Caalkyl, Ci-Csfloalkyl, Ci-Cadeuteroalkyl, Ci-Csalkoxy, hodc C1-Csfloalkoxy.

Theo mot s6 phuong 4n, R! 13 -Cl, hodc -Br. Theo mot sd phuong 4n, R! 12

xyclopropyl.
-8-
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Theo mdt s6 phuwong 4n, hop chét c6 Cong thire (IIT) c6 cAu tric sau day:

RA
X
/[\ | COH
W L

ho#ic mudi duge dung, hodc solvat cua no.

Theo mot sé phuong 4n, hop chéit c6 Cong thire (IIT) ¢6 cAu tric sau day:
RA
X
LI con
1
S W L

N Cl
R? N
3
R 2/\”
N

N
RB/

hodc mubi duge dung, hodc solvat cua nod.

Theo mét s phuong an, R* 1a H, F, Cl, Br, I, -CN, -OH, -OCHs, -OCH2CHj, -
OCF3, -OCH,CF3, -CHs, -CH2CH3, -CF3, hodc -CD:.

Theo mot sb phuong 4n, R® 1a C;-Cealkyl.

Theo mot s6 phuong an, R? 13 H, F, CL, Br, I, -CN, -OH, —CH3, —CF3, —CDs, —
OCH3s, ~OCH,CH3, ~OCF3, hoic ~OCHCF3; R* 1a H, F, CI, Br, I, -CN, -OH, —CHs, —
CF3, —CD3, “OCH3, -OCH2CHj3, —OCF3, hodc ~OCH2CFs.

Theo mdt s& phuong an, R? 1a Cl; R® 1a H, F, hoac Cl.

Theo mdt s6 phuong 4n, L' khong ¢6 mit, -CH-, -CH(CHs) -, -C(CHs)2-, hodc
xyclopropyl-1,1-diyl.

Theo mdt s6 phuong an, L! khong c6 mat.

Theo mot sé phuong 4n, hop chéit c6 Cong thic (1), Cong thuc (II), hodc Cong
thtre (I11) ¢6 cAu tric theo Cong thue (IV) sau day:
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trong do,

W la CH, CF hoac N;

hodc mudi duge dung, hodc solvat cia no.

Theo mot sb phuong 4n, R? 1a H, halogen, -CN, -OH, Ci-Csalkyl, Ci-Cafloalkyl,
C1-Cadeuteroalkyl, Ci-Csalkoxy, Ci-Cafloalkoxy, hodc C1-Cshydroxyalkyl.

Theo mdt sb phuong an, R? 1a H, F, Cl, Br, L, -CN, -OH, —CHs, —CF3, —CDs, —
OCHj3, -OCH,CH3, —OCF3, -OCH2CF3, hodc —CH,OH.

Theo mét sé phuong an, R? 1a Cl.

Theo mot sb phuong én, R3 13 H, halogen, -CN, -OH, C1-Caalkyl, Ci-Csfloalkyl,
C1-Cadeuteroalkyl, C1-Caalkoxy, Ci-Cafloalkoxy, hodc Ci-Cshydroxyalkyl.

Theo mot sb phuong an, R?*1a H, F, Cl, Br, I, -CN, -OH, —CH3, —CF3, —CDs, —
OCHj3, —-OCH,CH3, —OCF3, -OCH2CF3, hodc —CH2OH.

Theo mdt s6 phuong 4n, R3 13 H, F, hodc Cl.

Theo mét sé phuong 4n, vong B 12 phenyl, naphtyl, furanyl, pyrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, naphtyridinyl, indolyl, indazolyl,
benzoxazolyl, benzisoxazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzimidazolyl, purinyl, cinnolinyl, phthalazinyl, pteridinyl, pyridopyrimidinyl,
pyrazolopyrimidinyl, hodc azaindolyl.

Theo mdt sé phuong 4n, vong B 1a phenyl hodc naphtyl.

Theo mot sd phuong an, vong B la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,

thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.
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Theo mot ) phuong 4n, vong B 1a furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, hodc
thiadiazolyl.

Theo mot sé phuong 4n, vong B 1a pyrazolyl.

Theo mdt sb phuwong 4n, vong B 1a pyrazolyl; va mdi R® ddc 1lap 1a H, Ci-
Cealkyl, Ci-Csfloalkyl, hodc Ci-Csdeuteroalkyl; n bang 1.

Theo modt s6 phuwong 4n, vong B la pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, hodc triazinyl.

Theo mét sb phuwong an, vong B 1a quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, naphtyridinyl, indolyl, indazolyl, benzoxazolyl, benzisoxazolyl,
benzofuranyl, benzothienyl, benzothiazolyl, benzimidazolyl, purinyl, cinnolinyl,
phthalazinyl, pteridinyl, pyridopyrimidinyl, pyrazolopyrimidinyl, hodc azaindolyl.

Theo mdt sb phuong an, hop chét c6 Cong thirc (1) ¢6 cAu tric theo Cong thirc

(V) sau day:
RA
L
s W” O COLH
N R
R2 N
R3
.
N’N
/
RB
Cong thuc (V)
trong do,
W la CH, CF hodc N;

hodc mubi duoc dung, hodc solvat ctia né.

Theo mdt sb phuong an, RA 1a H, halogen, -CN, -OH, -OR?, -SR’, C-Cealkyl,
Ci1-Cefloalkyl, Ci-Cedeuteroalkyl, Ci-Csheteroalkyl; RE 1a H, Ci-Cealkyl, Ci-
Csfloalkyl, hodc Ci-Cedeuteroalkyl; R! 14 -F, -Cl, -Br, -CN, C3-Csxycloalkyl, -NHo,
hodc -O-Ci1-Cs alkyl; R? 1a H, halogen, -CN, -OH, Ci-Caalkyl, Cy1-Cafloalkyl, Ci-
Caydeuteroalkyl, Ci-Csalkoxy, Ci-Csfloalkoxy, hoac Ci-Cshydroxyalkyl; R® 12 H,
halogen, -CN, -OH, Ci-Caalkyl, Ci-Cafloalkyl, C1-Csdeuteroalkyl, Ci-Csalkoxy, Ci-
Cafloalkoxy, hodc Ci-Cshydroxyalkyl.
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Theo mot sb phwong 4n, R! 13 -F, -Cl, -Br, -CN, xyclopropyl, -NHa, hodc -O-
CHs. Theo mdt sb phuong an, R! 13 -F, -Cl, hodc -Br. Theo mot sb phuong an, R! 13
C3-Csxycloalkyl. Theo mot s6 phuong 4n, R! 1a xyclopropyl.

Theo mdt sb phuong 4n, hop chéit c¢6 Cong thire (I) hodc Cong thuc (V) cb chu

Ry
7

trac theo Cong thirc (VI) sau day:

CO,H

RB
Cong thuce (VI)

trong do,

W la CH, CF hodc N;
hodc mudi duge dung, hodc solvat cla no.

Theo mot sd phuong 4n, R* 1a H, F, CL, Br, I, -CN, -OH, -OCHj3, -OCHCHj, -
OCF3, -OCH,CF3, -CH3, -CH2CH3, -CF3, hodc -CD3. Theo mot s6 phuong 4n, RA 12 H.

Theo mot sd phuong an, R® 1a Ci-Csalkyl. Theo mot s6 phuong 4n, R® 1a -CHs,
-CH,CHj, hoic -CH,CH,CHj3, hodc -CH(CHs)a.

Theo mdt sé phuong an, R? 1a H, F, Cl, Br, L, -CN, -OH, —~CHs, —CF3, -CD3, —
OCH3, ~-OCH,CH3, —OCF3, ~OCH,CF3, hoac —CH,OH. Theo mot sb phuong 4n, R? 1a
CL

Theo mot sb phuong 4n, R31a H, F, Cl, Br, I, -CN, -OH, —CHj3, —CF3, —CDs3, —
OCH3;, ~OCH,CHj3, —OCF3, -OCH,CF3, hoac -CH2OH. Theo mot sb phuong an, R3 1a
H, F, hoac Cl.

Theo mot sd phuong an, hop chét c6 Cong thirc (I), hodc mudi duge dung, hoic
solvat ctia n¢ la:

axit 3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)benzoic
(hop chét sb 1-1);

axit 3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-3);
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axit 3-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-4);

axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-7);

axit 3-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét sb 1-2);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chét s6 1-10);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1 H-indol-3-
yl)thio)-2-flobenzoic (hop chat s6 1-16);

axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-yl)thio)-2-
flobenzoic (hop chét sé 1-13);

axit 3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yDthio)-2-flobenzoic (hop chat s6 1-34);

axit 6-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-92);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1 H-pyrazol-4-yl)-1H-indol-3 -yDthio)-2-
flobenzoic (hop chit s6 1-119);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-hydroxyetyl)- 1 H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chat s6 1-120);

axit 3-((1-(1-(2-(carbamoyloxy)etyl)- 1 H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7-
flo-1H-indol-3-yl)thio)-2-flobenzoic (hop chat s 1-121);

axit 3-((1-(1-(2-aminoetyl)-1H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7-flo- L H-
indol-3-yl)thio)-2-flobenzoic (hop chat s6 1-122);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-ureidoetyl)-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-123);

axit 3-((1-(1-(3-carboxypropyl)- 1H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7-flo-
1H-indol-3-yl)thio)-2-flobenzoic (h¢p chét s6 1-124);

axit 3-((1-(1-(4-amino-4-oxobutyl)- 1 H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7-
flo-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-125);

axit 3-((2,6-diclo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chat s6 1-49);
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axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2,2,2-trifloetyl)-1 H-pyrazol-4-yl)-1H-
indol-3-y1)thio)-2-flobenzoic (hop chét s 1-126);

axit 3-((6-clo-2-xyclopropyl-1-(1-(etyl-ds)-1 H-pyrazol-4-yl)-7-flo-1 H-indol-3-
yl)thio)-2-flobenzoic (hop chét s6 1-127);

axit 3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
flobenzoic (hop chit s6 1-31);

axit 3-((2,6-diclo-7-flo-1-(pyridin-3-yl)-1H-indol-3-yl)thio)-2-flobenzoic (hop
chét sb 2-1);

axit 3-((2-bromo-6-clo-7-flo-1-(pyridin-3-yl)-1H-indol-3 -y1)thio)-2-flobenzoic
(hop chét s6 2-2);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(pyridin-3-y1)- 1 H-indol-3-yl)thio)-2-
flobenzoic (hop chit sb 2-3);

axit 3-((1-(1-(6-aminoetyl)-1H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7-flo-14-
indol-3-yl)thio)-2-flobenzoic (hop chit s 1-128);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(hex-5-yn-1-y1)-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chit s6 1-129);

axit 3-((1-(1-(3-hydroxy-2,2-dimetylpropyl)-1 H-pyrazol-4-yl)-6-clo-2-
xyclopropyl-7-flo-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-130); hodc

3—((6-010-2-xyclopropy1—1-(1-(6-(3-(3',6'-dihydr0xy-3-0xo-3H-spiro[isobenzo
furan-1,9'-xanthen]-5-yl)ureido)hexyl)-1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
flobenzoic (Hop chat 1-131).

T6 hop bét ky ctia cac nhom dugc néu trén cho cac bién khéac nhau duoc du
dinh bao gbdm trong séng ché. Trong toan bd ban md ta nay, cac nhém va cac nhom thé
cua ching s€ dugce nguodi ¢o kién thirc trung binh trong linh vuc nay lua chon dé tao ra
cac gdc va cac hop chit 6n dinh.

Theo mot khia canh, dugc mo ta trong sang ché 1a dugc phém chtra hop chét
dugc mo ta trong sang ché, hoic mubdi duge dung, hoidc solvat ctia né, va it nhat mot ta
duoc duoc dung. Theo mdt s6 phuong 4n, duge pham nay dugc bao ché dé dung cho
dong vat co vu béng cach dung trong tinh mach, dung duéi da, dung qua duong miéng,
x6ng hit, ding qua mii, ding cho da, hodc dung cho mit. Theo mdt s phuong an,
dugc phdm nay & dang vién nén, vién tron, vién nang, dich 16ng, huyén phu, gel, hén

dich, dung dich, nhii twong, thubc m&, hodc thudc xtc.
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Theo mdt khia canh, sang ché mo ta phuong phéap didu tri hodc ngin ngira bénh
hodc tinh trang bénh bét ky trong sb cac bénh hodc céc tinh trang bénh duoc md ta
trong sang ché bao gdm st dung cho ddng vat co vl can diéu tri lugng c6 tic dung
diéu tri cia hop chit dugc md ta trong séng ché, hoic mubi duge dung, hodc solvat
cua no.

Theo khia canh khéc, sang ché mo ta phuong phap diéu tri hoic ngin nglra
bénh ung thu, hodc ching xo héa, hodc cac td hop cua ching & dong vat c6 va bao
gdm str dung cho dong vét c6 vu can diéu tri lwong c6 tac dung didu tri cia hop chét
duoc mo ta trong sang ché, hoic mudi duogc dung, hodc solvat ciia no.

Theo mdt khia canh, sang ché md ta phuong phap diéu tri hodc ngin nglra bénh
ung thu & dong vat c6 vu bao gbm sir dung cho dong vat co vl can diéu tri luong c6
tac dung diéu tri ciia hop chit dugc md ta trong sang ché, hodc mudi duoc dung, hodc
solvat ctia né. Theo mot s6 phuong 4n, bénh ung thu nay c6 thé chita khoi bang cach
didu tri bang chét trc ché autotaxin. Theo mdt s phuong 4n, phuong phap nay con bao
gdm viéc st dung cho dong vat c6 vi dugc chét tht hai ngoai hop chét dugc mé ta
trong sang ché, hoic mubi duge dung, hodc solvat ciia no.

Theo mot khia canh, sang ché mo td phuong phap didu tri hodc ngin nglra
chirng xo héa & ddng vat c6 vu bao gém viéc st dung cho dong vat c6 va can diéu tri
luong c6 tac dung diéu tri ciia hop chat dugc mo ta trong sang ché, hodc mubi dugc
dung, hoic solvat ctia n6. Theo cac phuong an khac, ching xo hoa c6 thé chira khoi
bang cach didu tri bing chat Grc ché autotaxin. Theo mdt sb phuwong an, phuong phap
nay con bao gbm viéc stt dung cho dong vat c6 vi dugc chit thtt hai ngoai hop chat
dugc mo ta trong sang ché, hoic mubi dugc dung, hodc solvat clia no.

Theo khia canh bat ky trong sd cac khia canh néu trén 1a cac phuong én khac
trong do6 lugng hitu hiéu cua hop chit dugc mo ta trong sang ché, hoic mudi dugc
dung ctia né: (a) duge st dung toan than cho dong vat ¢6 vi; va/hoic (b) duge str dung
bing dudong miéng cho dong vét c6 vii; va/hodc (c) duge sir dung trong tinh mach cho
dong vat c¢6 va; va/hodc (d) duge st dung bang cach xong hit; va/hodc (e) duogc st
dung bang cach ding qua miii; hodc va/hodc (f) dugc st dung bang céch tiém vao
dong vat c¢6 va; va/hodc (g) duge st dung khu tra cho dong vat co vi; va/hodc (h)

duoc st dung béng cach dung cho mét; va/hoic (i) dugce st dung béng dudng truc
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trang cho dong vat c6 vu; va/hodc (j) duge s dung khu tri hodc khong theo dudng
toan than cho ddng vat c6 vu.

Theo khia canh bt ky trong s& cac khia canh néu trén 13 cdc phuong 4n khéc
bao gdm viéc sir dung don 1€ lugng hiru hiéu ciia hop chét nay, ké ca cac phuong an
khac trong d6 hop chét nay duoc sir dung mot 14n mot ngay cho dong vat c6 vi hodc
hop chét nay dugc sit dung cho dong vét c6 vi nhiéu 1an trong ca mot ngay. Theo mdt
) phuong 4n, hop chét nay duoc dung theo lich st dung lidu lién tuc. Theo mdt sd
phuong an, hop chét nay dugc dung theo lich st dung lidu hiang ngay lién tuc.

Theo khia canh bét ky trong sd céc khia canh néu trén lién quan dén viéc didu
tri cac bénh hodc céc tinh trang bénh phu thudc vao ATX la cdc phuong an khéc bao
gbm st dung it nhét mot chit bd sung ngoai viéc stt dung hop chét dugc md ta trong
sang ché, hodc mudi duge dung ctia né. Theo cac phuwong an khic nhau, mdi chit duoc
dung theo thir tu bt ky, ké ca dong thoi.

Theo phuong an bat ky duge md ta trong sang ché, dong vat c6 v 1a nguoi.

Theo mot sb phuong 4n, cac hop chit duogc sang ché dé xuét dugc dung cho
nguoi.

Theo mot s& phuong 4n, cac hop chit dugc sang ché dé xuét duge ding qua
duong miéng.

Sang ché d& xuét san phim ciia qué trinh sén xuét, bao gdm vat liéu bao goi,
hop chit duge md ta trong séng ché, hodc mudi duge dung ctia n6, bén trong vét liéu
bao goi nay, va nhan dan chi ra rang hop chét nay hogc ché phdm, hoic mubdi duoc
dung, chit hd bién, N-oxit duoc dung, sin phém chuyén hoa cé tac dung lam thudc,
tién duogc chét dugc dung, hodc solvat duge dung ciia nd, duge sir dung dé @e ché hoat
tinh ctia autotaxin, hodc dé diéu tri, ngan ngira hodc lam gidm mot hodc nhiéu triéu
ching ctia bénh hodc tinh trang bénh cé loi nho tic dung uc ché hoat tinh cua
autotaxin. |

Cac muc dich, ddu hiéu va wu diém khac cua hop chat, phuong phap va ché
pham dugc mo ta trong séng ché s& 13 rang tir phan mo ta chi tiét sau day. Tuy nhién,
nén hiéu ring, phdn md ta chi tiét va cac vi du cu thé, mic du chi ra cac phwong 4n cu
thé, nhung dugc dua ra chi d& minh hoa, do céc thay ddi va cai bién khac nhau nim
trong pham vi va tinh than cla sang ché s& tré nén rd rang dbi v6i ngudi c6 kién thirc

trung binh trong linh vuc nay tu phin mo ta chi tiét séng ché.
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MG ta chi tiét sang ché
Autotaxin va LPA

Autotaxin (ATX, NPP2, hoic ENPP2), glycoprotein khodng 120kDa, la
nucleotit pyrophosphataza/phosphodiesteraza (NPP) dugc tiét ra c6 hoat tinh
lysophospholipaza D ma chuyén hoa lysophosphatidylcholin (LPC) ngoai bao va céc
lysophospholipit khac thanh axit lysophosphatidic (LPA). Hop chit ATX dugc coi la
chiu trach nhiém chinh trong viéc san sinh LPA tudn hoan.

LPA tac dong thong qua tép hop cac thu thé két cap protein G dic hiéu (specific
G protein-coupled receptor - GPCR), nhuw LPA1, LPA2, LPA3, LPA4, LPAS, LPAS6,
LPA7, LPAS, theo kiéu tu tiét va can tiét dé tao ra nhiéu dap tng sinh hoc khéc nhau.
Vi du, c4c lysophospholipit, nhu axit lysophosphatidic (LPA), dugc biét 13 anh hudng
dén cac chirc niang sinh hoc nhu ting sinh, biét hoa, kha ning séng, di chuyén, bam
dinh, xAm chiém, va tao hinh thai t& bao. Ngoai ra, LPA dugc biét 1a c6 vai trd trong
cac qua trinh nhu hoat hoa tiéu clu, co thit co tron, sy hinh thanh sgi ang suét actin,
va di chuyén té bao.

ATX va LPA dugc phat hién trong nhiéu dich sinh hoc khic nhau nhu huyét
thanh, huyét twong, dich ndo tay, tinh dich, nudc tiéu, va nudc bot, ca & dong vat va
ngudi, goi ¥ ring chiing 1a céc chét chi thi sinh hoc tiém nang dé du bao mot s6 bénh.
Vi du, ndng d6 va hoat tinh ATX trong huyét thanh ting 1én & bénh nhan mic cac bénh
gan man tinh va & phu nit c6 thai. Ngoai ra, ndng do6 ATX dugc phat hién 1a thap hon
& bénh nhan ung thu hau phau do tdn thuong hau phiu hoic tinh trang dinh dudng
kém. Ngodi ra, hop chdt ATX da duoc biét 12 thiét yéu dé phat trién binh thuong. Vi
du, chuot thiéu hut ATX chét vao ngay phoi 9,5 véi cac khiém khuyét rd rang & mach
méau trong ci bao nodn hoan va phoi. Ngoai ra, vao ngay phdi 8,5, phdi thiéu hut ATX
dugc phét hién 1a ¢6 tdi niéu di hinh, khuyét tt dng than kinh, va nép nhan ndo khong
d6i xtng.

Bénh ung thu

ATX duoc ching minh 1a 1am tdng kha ndng van dong té bao, hinh thanh mach
mau méi, ting sinh va xam 14n ctia khéi u. N6 duoc didu hoa tang trong nhiéu dong
khéi u khac nhau, nhu ung thu v, than, gan, u nguyén bao dém, budng tring va tuyén

tién liét.
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Theo mdt sd phuong 4n, sang ché d& cap dén phuong phép didu tri bénh ung
thw bang hop chat duge mo ta trong sang ché.

ATX 13 enzym tién di can bat dAu dugc phén 1p tir mdi trudng 6 diéu kién cla
cac t& bao u melanin ciia ngudi. Ngoai ra, su biéu hién qua mic ATX thudng duge
quan sat thdy trong cic mo khoi u 4c tinh nhu bénh ung thu va, bénh ung thu than, u
lympho Hodgkin, caxindm té bao tao huyét, bénh ung thu tuyén tuy va u nguyén bao
dém. LPA con gép phan vio qué trinh tao u bang cach 1am tang kha ning van dong va
xam 14n ctia té bao.

Thuét ngit "bénh ung thu" nhu dugc dung ¢ dy, chi sy phat trién bat thudng
cta t& bao ¢6 xu huéng ting sinh theo cach khong kiém soat duoc va, trong mdt sb
truong hop, di can (lan rong). Céc loai bénh ung thu bao gbm, nhung khong chi gidi
han &, khdi u rén (nhu khdi u trong bang quang, rudt, ndo, vi, ndi mac tir cung, tim,
thén, phéi, gan, da con, md bach huyét (u lympho), buéng tring, tuyén tuy hodc co
quan ndi tiét khic (tuyén giap), tuyén tién liét, da (u melanin hogc bénh ung thu té bao
nén) hodc khdi u mau (nhu bénh bach cAu va u lympho) & giai doan bénh bét ky co
hodc khong di can.

Ching xo hoa

Theo mdt sd phuong 4n, sang ché d& cap dén phuong phép diéu tri ching xo
hoéa bing hop chit dwgc md ta trong sang ché.

“Chiing x0 héa,” nhu dugc dung & ddy, chi su tich tu cac thanh phén nén ngoai
bao xut hién sau chan thuong, viém, stra chita mo, phan tmg mién dich, ting san té
bao, va tao u.

Theo mét sé phuong 4n, sang ché d& cap dén phuong phép lam giam chung xo
héa trong md bao gdm viéc cho té bao hoic mo xo hoa tiép xtc v6i hop chét duge mo
t4 trong sang ché, vé6i lugng du dé 1am giam hodc tc ché chimg xo héa. Theo mot s6
phuong an, chiing xo hoa bao gbm tinh trang xo hoa.

Theo mét sb phuong 4n, viéc lam giam ching xo hoa, hoac viéc diéu tri tinh
trang X0 hda, bao gém viéc lam gidm hodc Gc ché mot hodc nhiéu trong s6: sy hinh
thanh hoac léng dong protein nén ngoai bao; sb loai t& bao tién xo héa (vi dy, sb
nguyén bao soi hodc s t& bao mién dich); ham lugng collagen té bao hoic
hydroxyprolin trong thuong tdn xo; su biéu hién hodc hoat tinh cua protein xo hoa;

hogc 1am giam chiing xo hoa lién quan dén dap Gmg viém.
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Theo mdt sb phuwong 4n, tinh trang xo hoéa la ching xo h6a nguyén phat. Theo
mdt s§ phuong 4n, tinh trang xo hoa 1a nguyén phat. Theo mdt s6 phwong 4n, tinh
trang xo hoda lién quan dén bénh (vi du, tht phat); doc td; chan thuvong (vi du, nguy hai
tr moi truong); viéc didu tri bang thude, hodc td hop cua chiing.

Theo mot sd phuong 4n, tinh trang xo hoa 12 tinh trang xo hoa cua phéi (chimg
x0 hoa phéi), tinh trang xo hoa gan (ching xo hoa thén), tinh trang xo hoa tim hodc hé
mach (ching xo héa tim), tinh trang xo héa than (chimg xo hoa than), tinh trang xo
héa da, tinh trang xo héa duong da day rudt, hodc dang két hop ctia cé4c tinh trang néu
trén.

Theo mot s6 phuong 4n, tinh trang xo héa 1a tinh trang xo hoa cua phdi. Theo
mot s6 phwong én, tinh trang xo hoa cla phéi duge chon tir mot hodc nhidu trong s6
céc tinh trang xo hda sau: ching xo hoa phoi, chimg xo héa phdi nguyén phét (IPF),
viém phdi k& thong thuong (usual interstitial pneumonitis - UIP), bénh phéi k&, viem
phé nang xo héa v can (cryptogenic fibrosing alveolitis - CFA), viém tiéu phé quan,
hodc gidn phé quan. Theo mot s6 phuong 4n, tinh trang xo hoa phdi duge diéu tri bang
cac phuong phép theo sang ché 13 do viéc diéu tri ung thu (vi du, thir phat).

Theo mdt sb phuong 4n, tinh trang xo hoa 12 tinh trang xo hoa gan.

Theo mdot sb phuong an, tinh trang xo hoa la tinh trang xo hoa tim.

Theo mot sb phuong éan, tinh trang xo hoa la tinh trang xo hoa than.

Theo mot sb phuong 4n, tinh trang xo hoa la tinh trang xo hoa da.

Theo mdt s phuong 4n, tinh trang xo hoa la tinh trang xo hoa duong da day
ruot.

Céc hop chat

Céac hop chat dugc md ta trong sang ché, bao gdbm mubi duge dung, cac tién
duqcchégcécs&nphénlchuyénhéacélumitﬁﬂlvacécsohmiduchungcﬁachﬁng
1a c4c chét tc ché autotaxin.

Theo mot khia canh, dugc mo ta trong sang ché 1a hop chét ¢ cong thue (1),

hodc mudi duge dung, hodc solvat cua no:
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Cong thire (I)

trong do,

R! 1a -F, -C, -Br, -CN, vinyl, C3-Cexycloalkyl, -NH,, -NH(C1-Cs alkyl), -N(Ci-
C4 alkyl)z, -O-Ci-Cy4 alkyl, hodc -S-Ci-Cs alkyl;

R? 1a H, halogen, -CN, -NO, -OH, -OR’, -SR?, -S(=O)R’, -S(=0)R’, -
S(=0)N(R!),, -NR' S(=0),R’, -C(=0)R’, _OC(=0)R?, -COR!?, -OCO,R?, -N(R'),,
-C(=0)N(R?),, -OC(=O)N(R'"),, -NHC(=0)R®, -NHC(=O)OR’, Ci-Csalkyl, Ci-
Cafloalkyl, Ci-Csdeuteroalkyl, Ci-Cshydroxyalkyl, C1-Csheteroalkyl, C3-Cexycloalkyl,
phenyl duoc thé hodc khong duoc thé, hodc heteroaryl don vong duoc thé hoic khong
duge thé;

Vong A la aryl don vong, aryl hai vong, heteroxycloalkyl don vong, heteroaryl
don vong hodc heteroaryl hai vong;

mdi RA 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR?, -S(=0)R’, -S(=0):R’, -
S(=0):N(R!%),, -NR’S(=0),R?, -C(=0)R?, -OC(=O)R’, -COR", -OCO2R?, -N(R!),,
-C(=O)N(R7),, -OC(=O)N(R'""),, -NHC(=0)R’, -NHC(=0)OR’, Ci-Cealkyl, Ci-
Csfloalkyl, Ci-Cedeuteroalkyl, Ci-Csheteroalkyl, Cs-Cioxycloalkyl dugc thé hoic
khong dugc thé, C,.Cioheteroxycloalkyl dugc thé hoic khong dugc thé, phenyl dugc
thé hodc khong dugc thé, hoic heteroaryl don vong dugc thé hodc khong duge thé;

nlbéngO,l,hoaCZ;

L! khong c6 mit, C1-Cealkylen, C1-Csfloalkylen, hodc Cs-Cexycloalkylen;

Q la —COzH, —CO(C1-Csalkyl), -OH, -CN, -B(OH), —C(=O)NHSO2R’, —
C(=0)N(R!?),, -SO,NHC(=O)R’, -CN, tetrazolyl, -OP(=0)(OH),, -P(=0)(OH), hodc
nhom déng cdu sinh hoc cla axit carboxylic;

1.2 khong c6 mit, Ci-Csalkylen, hodc C3-Crxycloalkylen;

L3 14 -S-, S(=0), S(=0)2, hodc -O-;
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vong B 14 aryl don vong, aryl hai vong, heteroaryl don vong hodc heteroaryl hai
vong;

mdi R® doc 1ap 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=O)R’, -
S(=0)1R®, -S(=0):N(R!"),, NRUS(=0)R®, -C(=0)R’, -OC(=O)R’, -CO2RY,
OCO3R®, -N(R1%),, -C(=0)N(R!?),, -OC(=O)N(R'?), -NHC(=O)R’, -NHC(=0)OR’,
C1-Csalkyl, Ci-Csfloalkyl, Ci-Cedeuteroalkyl, Ci-Csheteroalkyl, Cs-Croxycloalkyl
duoc thé hodc khong duge thé, C,.Cioheteroxycloalkyl duoc thé hodc khong duoc thé,
phenyl dugc thé hodc khong dugc thé, Ci-Csalkylen-(phenyl dugc thé hozc khong
duoc thé), heteroaryl don vong dugc thé hodc khong duoc thé, Ci-Csalkylen-
(heteroaryl don vong dugc thé hoic khong duge thé), heteroaryl hai vong duoc thé
hodc khong dugc thé, hodc Ci-Caalkylen-(heteroaryl hai vong dugc thé hoic khong
duogc thé);

nbéngO,l,hoécZ;

R® 1a C1-Cealkyl, Ci1-Cefloalkyl, Ci-Cedeuteroalkyl, Cs-Cexycloalkyl, phenyl
duoc thé hodc khong duge thé, heteroaryl don vong dugc thé hoac khong dugc thé,
hoic heteroaryl hai vong dugc thé hoic khong dugc thé;

mdi R doc 1ap duoce chon tir H, C1-Cealkyl, Ci-Csfloalkyl, Ci-Csdeuteroalkyl,
C3-Cexycloalkyl, phenyl dugc thé hodc khong dugc thé, hodc heteroaryl don vong
duoc thé hodc khong dugc thé; hodc

hai nhém R!° gén véi cing nguyén tir N cling v6i nguyén tr N ma chung gan
vao tao ra di vong dugc thé hoidc khong duoc thé.

Péi véi phuong én bét ky hoic tAt ca cac phuong én, cac nhém thé dugc chon
trong sd céc tip con clia cac phuong an dugc ligt ké & day. Vi du, theo mdt s phuong
4n, X 1a -O-, -S-, -S(=0)-, hodc -S(=0),-. Theo cac phuong an khac, X 1a -O- hodc -S-.
Theo céc phuong 4n khéc, X 1a -S-, -S(=0)-, hoic -S(=0),-. Theo mot ) phuong an,
X 1a-S-.

Theo mot sd phwong an, R! 14 -F, -Cl, -Br, -CN, vinyl, xyclopropyl, xyclobutyl,
-NH,, -NH(CH3), -N(CH3),, -O-CHs, hodc -S-CHs,

Theo mdt sb phuong 4n, R! 1a vinyl, xyclopropyl, hodc xyclobutyl.

Theo mdt sb phuong 4n, R! 1a xyclopropyl, hodc xyclobutyl.

Theo mot s& phuong 4n, R! 1a -F, -Cl, hodc -Br.
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Theo mdt sd phuong 4n, L2 khdng c6 mit, hodc la Ci-Caalkylen; L3 1a -S-,
S(=0), hodc S(=0)s.

Theo mdt s6 phuong 4n, L2 12 khong c6 mit, -CHa-, -CH2CHy-, -CH2CH2CHo-,
hoidc -CH(CHz)-.

Theo mot sb phuong 4n, L! 14 khong ¢6 mat, -CHa-, -CH,CHa-, -CH2CH2CHa-,
-CH(CH3)-, -CH(CH2CH3)-,  -C(CHs)-,-C(CH2CH3),-,  xyclopropyl-1,1-diyl,
xyclobutyl-1,1-diyl, xyclopentyl-1,1-diyl hodc xyclohexyl-1,1-diyl; Q 1a -CO-H, —
CO(Ci1-Csalkyl), -C(=0)NHSO2R® hoic tetrazolyl.

Theo mdt sd phuong an, L! khong c6 mat hodc 1a -CHz-; Q 1a ~CO2H, hogc —
CO(Cq-Cealkyl).

Theo mét sé phuong 4n, hop chét c6 Cong thire (I) c6 chu trac theo cong thirc

(II) sau day:
(RA)m@»q
Q

L3

2 N
R \

R3 L2

(RB)n

Cong thuc (II)

hodc mudi dugc dung, hoic solvat cla no.

Theo mdt s phuong an, vong A 12 phenyl, naphtyl, heteroaryl don vong chira
1-4 nguyén tr nito va 0 hodc 1 nguyén tir O hodc S, heteroaryl don vong chua 0-4
nguyén tlr nito va 1 nguyén tir O hodc S, heteroaryl hai vong chia 1-4 nguyén tr nito
va 0 hodc 1 nguyén tir O hodc S, hodc heteroaryl hai vong chira 0-4 nguyén tr nito va
1 nguyén tor O hoic S; vong B la phenyl, naphtyl, heteroaryl don vong chira 1-4
nguyén ti nito va 0 hodc 1 nguyén tir O hodc S, heteroaryl don vong chira 0-4 nguyén
tt nito va 1 nguyén tir O hodc S, heteroaryl hai vong chira 1-4 nguyén tir nito va 0
hodc 1 nguyén tir O hodc S, hodc heteroaryl hai vong chira 0-4 nguyén tir nito va 1
nguyén t& O hodc S.

Theo mdt s6 phuong 4n, vong A 1a phenyl, naphtyl, furanyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,

oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
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quinolinyl, isoquinolinyl, ~quinazolinyl, quinoxalinyl, naphthyridinyl, indolyl,
indazolyl, benzoxazolyl, benzisoxazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzimidazolyl, purinyl, cinnolinyl, phthalazinyl, pteridinyl, pyridopyrimidinyl,
pyrazolopyrimidinyl, hodc azaindolyl.

Theo mdt sé phuong 4n, vong A 13 phenyl hodc naphtyl.

Theo mdt sb phuong 4an, vong A la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mdt sé phwong 4n, vong A la pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, hodc triazinyl.

Theo mot sé phuong 4n, vong A 1a furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, hodc
thiadiazolyl.

Theo mdt s6 phwong 4n, vong A 12 quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, naphtyridinyl, indolyl, indazolyl, benzoxazolyl, benzisoxazolyl,
benzofuranyl, benzothienyl, benzothiazolyl, benzimidazolyl, purinyl, cinnolinyl,
phthalazinyl, pteridinyl, pyridopyrimidinyl, pyrazolopyrimidinyl, hodc azaindolyl.

Theo mot sé phuong 4n, mdi RA 1a H, halogen, -CN, -OH, -OR’, -SR’, C-
Cgealkyl, C1-Csfloalkyl, C1-C5deuteroalkyl, C1-Ceheteroalkyl.

Theo mdt s phuong &n, L 1a -S-.

Theo mot sb phuong 4n, L2 khong c6 mit.

Theo mot s& phwong an, hop chét c6 Cong thite (I) hodc Cong thirc (II) ¢6 chu
trac theo cong thirc (I1I) sau day:

Cong thtre (1IT)
trong do,

W 1a CH, CF hoac N;

3.



52584 24/140

hoidc mubi dugc dung, hoic solvat clia no.
Theo mot s6 phuwong 4n, L! khong c6 mit; va Q 1a -CO,H.
Theo mdt s6 phuwong an, duge mo ta trong sang ché 12 hop chét c6 cong thirc

(I1I), hoac mubi dugc dung, hodc solvat cta no:

Cong thuc (I1I)

trong do,

R! 14 -Cl, -Br, -CN, hodc C3-Cesxycloalkyl;

R? 13 H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=0)R?, -S(=0)R’, -
S(=0);N(R!%),, C1-Caalkyl, C1-Cafloalkyl, Ci-Cadeuteroalkyl, hodc Cs-Coxycloalkyl;

R3 1a H, halogen, -CN, -OH, Ci-Caalkyl, C1-Cafloalkyl, Ci-Csdeuteroalkyl, Ci-
Cialkoxy, hodc Ci-Cafloalkoxy;

W 1la CH, CF hodc N;

mdi RA 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR’, -S(=O)R?, -S(=0)R’, -
S(=0)N(R!%),, C1-Cgalkyl, hodc Ci-Cefloalkyl;

L! khong c6 mit, C1-Csalkylen, hodc Cs-Cexycloalkylen;

Q 1a —COyH, —COy(Ci-Cealkyl), -OH, -CN, -B(OH), ~C(=0)NHSO2R’, —
C(=0)N(R!),, -SO,NHC(=O)R’, -CN, tetrazolyl, -OP(=0)(OH),, -P(=0)(OH). hodc
nhém ding cdu sinh hoc cla axit carboxylic;

vong B 1a heteroaryl don vong;

mdi RB ddc 1ap 1a H, halogen, -CN, -NO,, -OH, -OR’, -SR?, -S(=O)R’, -
S(=0)RR%, -S(=0)N(R!?);, Ci-Cealkyl, Ci-Csfloalkyl, Ci-Cedeuteroalkyl, Ci-
Ceheteroalkyl, Cs3-Cioxycloalkyl —duoc thé hoic khong dugc thé, Ca
Cioheteroxycloalkyl dugc thé hodc khong dugc thé, phenyl dugc thé hodc khong dugc
thé, C1-Csalkylen-(phenyl dugc thé hogc khong duoc thé), heteroaryl don vong dugc
thé hoic khong dugc thé, Ci-Caalkylen-(heteroaryl don vong duogc thé hoic khong
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duoc thé), heteroaryl hai vong dugc thé hoic khong duogc thé, hoac C1-Csalkylen-
(heteroaryl hai vong dugc thé hodc khong dugc thé);

11b5ng0,1,h0éc2;

R? 13 Ci-Cealkyl, Ci-Cefloalkyl, Ci-Csdeuteroalkyl, Cs-Cexycloalkyl, phenyl
duogc thé hodc khong duoc thé, heteroaryl don vong dugc thé hoac khong dugc thé,
hodc heteroaryl hai vong dugc thé hodc khong dugc thé;

mdi R doc lap 1a H, Ci-Cealkyl, Ci-Csfloalkyl, Ci-Cedeuteroalkyl, Cs-
Cexycloalkyl, phenyl dugc thé hodc khong duoc thé, hodc heteroaryl don vong dugc
thé hodc khong duoc thé; hoic

hai nhém R gin v&i cling nguyén tir N cung v6i nguyén tt N ma ching gin
vﬁotaoradivbngduqcthéhoéckhéngduqcthé

Theo mot sb phuong an, R! 14 -Cl, -Br, -CN, hodc xyclopropyl. Theo mdot sb
phuong 4n, R! 1 xyclopropyl. Theo mot s6 phwong an, R! 1a -CL.

Theo mdot sb phuong an, L! 12 khong ¢6 mit, -CHa-, -CH2CH,-, -CH2CH2CH»-,
-CH(CH3)-, -CH(CH,CH3)-, -C(CHs)-, -C(CH2CHs)-, xyclopropyl-1,1-diyl,
xyclobutyl-1,1-diyl, xyclopentyl-1,1-diyl hodc xyclohexyl-1,1-diyl; va Q la -CO-H, —
CO2(C1-Csalkyl), -C(=0)NHSOR’® hoic tetrazolyl.

Theo mdt sé phuong 4n, L! 1a khong ¢6 mit, -CHp-, -CH(CH3) -, -C(CHs)a-,
hoic xyclopropyl-1,1-diyl; va Q 1a —CO2H, hodc —~CO2(Ci-Cealkyl).

Theo mdt sb phuong an, L! 13 khong ¢6 mit, -CHs-, -CH2CHa-, -CH2CH2CHa-,
-CH(CHj3) -, -CH(CH,CH3)-, -C(CHs)2-, hodc -C(CH2CH3),-. Theo mot sd phuong 4n,
L! 1a khong c6 miat, -CHp-, -CH(CHs)-, -CH(CH>CHs)-, -C(CHs)-, hodc -
C(CH2CHj3)2-. Theo mot sb phuong 4n, L! 12 khong c6 mit, -CHa-, -CH(CH3) -, hoac -
C(CHj3)2-. Theo mdt s& phwong an, L' khong c6 mit, hodc 1a -CHo-.

Theo mot sb phuong 4n, L! 1a -CH,-, -CH,CH,-, -CH,CH,>CH>-, -CH(CH3) -, -
CH(CH,CH3)-, -C(CH3)2-, hodc -C(CH2CHzs),-. Theo mot sd phuong 4n, L! 1 -CHy-, -
CH(CH3) -, -CH(CH,CHj3)-, -C(CHs)2-, hodc -C(CH2CHs)2-. Theo mot s6 phuong 4n,
L! 13 -CHy-, -CH(CH;) -, hodc -C(CHs)o-. Theo mdt s6 phuong an, L' 12 -CHa-.

Theo mot sd phuong an, L! khong c¢6 mat hodc la -CHa-; va Q la —COyH, hodc
—CO(C1-Coalkyl).
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Theo mot sd phuong 4n, vong B 14 heteroaryl don vong chira 1-4 nguyén tr nito
va 0 hodc 1 nguyén tir O hodc S, hodc heteroaryl don vong chtra 0-4 nguyén tir nito va
1 nguyén t O hodc S.

Theo mdt sb phuong 4n, vong B la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mdt sb phuong 4n, mdi RA 1a H, halogen, -CN, -OH, -OR?, -SR’, Ci-
Cealkyl, hodc C1-Cefloalkyl.

Theo mot sé phuong 4an, L' 12 khong ¢6 mat, -CHa-, -CH(CHs) -, -C(CHs)2-,
hoic xyclopropyl-1,1-diyl; va Q la ~CO2H.

Theo mdt sb phuong 4n, L! khdng c6 mat; va Q 1a—-COH.

Theo mdt sé phuong 4n, hop chéit c6 Cong thirc (I11) co chu tric sau day:

RA
X
/E\ | 1/C02H
W L

\ R‘I
R? N

R3
(R%,—\ B

hozc mubi duoc dung, hodc solvat cua no.

Theo mot sb phuong an, R?1a H, F, Cl, Br, 1, -CN, -OH, —-CH3, —CF3, —CDs, —
OCH3, —~OCH,CH3, —OCF3, hodc ~OCH2CF3; R* 1a H, F, Cl, Br, L, -CN, -OH, —CHj, —
CF3, —~CD3, —OCH3, -OCH,CH3, —OCF3, hodc ~OCH2CFs.

Theo mdt s6 phuong an, R? 1a Cl; R® 1a H, F, hogc Cl.

Theo mot s phuong 4n, vong B 13 furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mdt sd phuong 4n, vong B 1a pyrazolyl.

Theo mdt s& phuong 4n, hop chét c6 cong thire (I11) ¢b ciu trac sau day:
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X
i\w Il com
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hoédc mudi duge dung, hodc solvat clia nd.

Theo mdt sd phuong an, R* 1a H, halogen, -CN, -OH, -OR?, -SR?, Ci-Cealkyl,
hoic Ci-Csfloalkyl;

RB 13 H, C1-Cealkyl, C1-Csfloalkyl, hodc Ci1-Cedeuteroalkyl; R! 14 -Cl, -Br, -CN,
hoic xyclopropyl; R? 1a H, halogen, -CN, -OH, Ci-Caalkyl, Ci-Cafloalkyl, Ci-
Csdeuteroalkyl, Ci-Csalkoxy, hodc C1-Cafloalkoxy; va R® 13 H, halogen, -CN, -OH,
C1-Caalkyl, C1-Cafloalkyl, Ci-Cadeuteroalkyl, Ci-Caalkoxy, hodc C1-Cafloalkoxy.

Theo mdt sb phuong 4n, R! 1a -Cl, hodc -Br. Theo mot sd phuong 4n, R! 1a
xyclopropyl.

Theo mdt sé phuong an, hop chét c6 Cong thure (IIT) c6 cAu tric sau day:
RA
X
LI cos
s” w” Lt

N
R? N
3
R 2&\“
N

N
/
RB
hodc mudi duoc dung, hodc solvat cua nod.

Theo mdt s phuong &n, hop chét c6 Cong thire (IIT) c6 ciu trac sau day:
RA
X
s” w” Lt

N Cl
R? N
3
R 2>\n
N

N~
/
RB

27-



52584 28/140

hodc mudi duoc dung, hodc solvat ciia né.

Theo mdt s6 phuong an, R* 1a H, F, Cl, Br, I, -CN, -OH, -OCHs, -OCH>CHj, -
OCF3, -OCH,CF3, -CH3, -CH2CHj, -CF3, hodc -CDs.

Theo mdt s6 phuong an, R® 12 C1-Cealkyl.

Theo mot s6 phuong an, R21a H, F, Cl, Br, I, -CN, -OH, —CHs, —CF3, —-CD3, —
OCHj3, -OCH,CH3, —OCF3, hoic ~OCH,CF3; R* 1a H, F, Cl, Br, I, -CN, -OH, —CHs, -
CF3, —CD;3, -OCH3, —OCH>CH3, —OCF3, hodc ~OCH2CFs.

Theo mot s6 phuong 4n, R? 14 CI; R 1a H, F, hozc Cl.

Theo mot sd phuong 4n, L! 1a khong ¢6 mat, -CHp-, -CH(CHs) -, -C(CHa)o-,
ho#c xyclopropyl-1,1-diyl.

Theo mdt s6 phuong an, L! khong ¢b mit.

Theo mét sé phuong an, hop chit c¢6 Cong thire (I), Cong thic (II), hoac Cong
thirc (IIT) co chu tric theo cong thirc (IV) sau day:

trong do,

W 1a CH, CF hodc N;

hodc mubi dugc dung, hodc solvat clia nd.

Theo mdt s6 phuong an, R2 1a H, halogen, -CN, -OH, C1-Csalkyl, C1-Cafloalkyl,
C1-Cydeuteroalkyl, Ci-Csalkoxy, Ci-Cafloalkoxy, hodc C1-Cshydroxyalkyl.

Theo mt s phuong 4n, R? 1a H, F, CL, Br, I, -CN, -OH, ~CHs, —CF3, —CD3, —
OCH;s, —-OCH,CH3, —OCF3, ~OCH,CF3, hodc ~CH>OH.

Theo mdt sé phuong 4n, R* 1a Cl.

Theo mot sb phuong 4n, R® 1a H, halogen, -CN, -OH, C1-Caalkyl, C1-Cafloalkyl,
C1-Cydeuteroalkyl, Ci-Csalkoxy, Ci-Cafloalkoxy, hodc C1-Cshydroxyalkyl.

Theo mdt s phuong 4n, R? 1a H, F, CL Br, I, -CN, -OH, ~CHs, —CF3, -CDs, —
OCH3, —-OCH,CH3;, —~OCF3, ~OCH,CF3, hodc ~CH2OH.

Theo mdt s6 phuong 4n, R? 12 H, F, hodc Cl.

8-
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Theo mdt sb phuong 4n, vong B 1a phenyl, naphtyl, furanyl, pyrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, naphtyridinyl, indolyl, indazolyl,
benzoxazolyl,  benzisoxazolyl, benzofuranyl,  benzothienyl, benzothiazolyl,
benzimidazolyl, purinyl, cinnolinyl, phthalazinyl, pteridinyl, pyridopyrimidinyl,
pyrazolopyrimidinyl, hodc azaindolyl.

Theo mdt s phuong an, vong B 1a phenyl hodc naphtyl.

Theo mdt sé phuong 4an, vong B la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Theo mdt sé phuong 4n, vong B la furanyl, pyrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, hodc
thiadiazolyl.

Theo mdt s6 phuong 4n, vong B 1a pyrazolyl.

Theo mot sb phuong 4n, vong B 1a pyrazolyl; va mdi RB doc 14p 1a H, Ci-
Cealkyl, C1-Csfloalkyl, hoic Ci-Cedeuteroalkyl; n bang 1.

Theo mdt sb phuong 4an, vong B la pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, hodc triazinyl.

Theo mdt s6 phuong 4an, vong B la quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, naphtyridinyl, indolyl, indazolyl, benzoxazolyl, benzisoxazolyl,
benzofuranyl, benzothienyl, benzothiazolyl, benzimidazolyl, purinyl, cinnolinyl,
phthalazinyl, pteridinyl, pyridopyrimidinyl, pyrazolopyrimidinyl, hodc azaindolyl.

Theo mét s6 phuong én, hop chét c6 Cong thire (I) ¢6 cAu tric theo cong thic

(V) sau day:
RA
L
S

N

3
R 2/\”
N

N~
/
RB
Cong thue (V)
29-
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trong do,

W 1a CH, CF hoac N;

hodc mubi dugc dung, hoic solvat ciia nd.

Theo mot s phuong 4n, RA 1a H, halogen, -CN, -OH, -OR?, -SR’, Ci-Cealkyl,
C1-Cefloalkyl, Ci-Cedeuteroalkyl, Ci-Ceheteroalkyl; RE 1a H, Ci-Cealkyl, Ci-
Csfloalkyl, hodc Ci-Csdeuteroalkyl, R! 1a -F, -Cl, -Br, -CN, C3-Csxycloalkyl, -NHo,
hodc -O-Ci-Caalkyl; R? 1a H, halogen, -CN, -OH, C1-Caalkyl, Ci-Cafloalkyl, Ci-
Cadeuteroalkyl, Ci-Casalkoxy, Ci-Cafloalkoxy, hodc C1-Cshydroxyalkyl; R3 1a H,
halogen, -CN, -OH, C;-Caalkyl, Ci-Cafloalkyl, C1-Cadeuteroalkyl, Ci-Csalkoxy, Ci-
Cifloalkoxy, hodc Ci1-Cshydroxyalkyl. ‘

Theo mdt sb phuong an, R! 1a -F, -Cl, -Br, -CN, xyclopropyl, -NHz, hodc -O-
CHs. Theo mét sb phurong an, R! 12 -F, -Cl, hodc -Br. Theo mét s6 phuong 4n, R! 1a -
Cl. Theo mdt sb phuong an, R! 12 Cs3-Cexycloalkyl. Theo mot s phuong 4n, R! 12
xyclopropyl.

Theo mét s6 phuong an, hop chét c6 Cong thirc (1) hoac Cong thire (V) c6 ciu

RA
L

s W™ CoH

trac sau day Cong thuc (VI):

Cong thuc (VI)
trong do,
W 1a CH, CF hoac N;
hodc mudi duoc dung, hodc solvat clia nd.
Theo mdt sé phuong an, hop chit c¢6 Cong thire (I) hodc Cong thirc (V) ¢ ciu
trac theo Cong thic (VII) sau day:
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Cong thuc (VII)

trong do,

W 1a CH, CF hodc N;

hodc mudi duoc dung, hodc solvat ctia nd.

Theo mdt sé phuong 4n, R 1a H, F, Cl, Br, L, -CN, -OH, -OCHs, -OCH2CHs, -
OCF3, -OCH,CF3, -CHs, -CH2CHj, -CF3, hodc -CDs. Theo mot s6 phuong éan, RA 1a H.

Theo mot sb phwong an, R® 1a Ci-Cealkyl. Theo mot s6 phuong 4n, R 1a -CHs,
-CH,CHj3, hoic -CH,CH,CH3, hodc -CH(CHzs)a.

Theo mot sb phuong an, R%1a H, F, CL, Br, I, -CN, -OH, —-CH3, —CF3, —CD3, —
OCH3, ~OCH,CH3, —OCF3, ~OCH2CF3, hodc -CH2OH. Theo mot s6 phuong 4an, R? 1a
CL

Theo mdt s6 phuong an, R? 1a H, F, CL, Br, I, -CN, -OH, —CHjs, ~CF3, -CDs, —
OCH3, -OCH,CH3, ~OCF3, ~OCH,CF3, hodc ~CH2OH. Theo mot $6 phuong an, R31a
H, F, hoac Cl.

Theo mét sd phuong an, W 1a CH, CF hogc N. Theo mdt s6 phuong an, W 1a
CH. Theo mot sb phuong an, W 1a CH hodc CF. Theo mot sb phuong an, W 1a CF.
Theo mot sé phuong 4n, W 1a N.

Theo mdt s6 phuong an, hop chét c6 Cong thuc (1) ¢6 chu triic sau day:

CO,H

W/
N
R1

trong do,

31-
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hodc muoi dugce dung, hodc solvat cua no.
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Theo mét sé phuong 4n, R! 13 -Cl hodc xyclopropyl. Theo mot sd phuong 4n,

R’ 13 -Cl. Theo mét s6 phwong 4n, R! 1a xyclopropyl.

Theo mdt s6 phwong 4n, R! 1a nhw duge néu trong cic Bang 1 va 2. Theo mot

s& phuong 4n, R? 1a nhu duoc néu trong cac Bang 1 va 2. Theo mot s6 phuwong 4n, R®

14 nhw dugc néu trong cac Bang 1 va 2. Theo mot sb phuong 4n, R', R? va R® 1a nhu

duoc néu trong cac Bang 1 va 2. Theo mot sd phuong 4n, L' 12 nhu duoc néu trong

Bang 2.

Céch két hop bét ky clia cdc nhém duge néu trén cho céc bién khéc nhau dugc

du dinh bao gbm trong sang ché. Trong toan bd ban md ta nay, cac nhom va cac nhém

thé cta ching s& dugc nguoi co kién thirc trung binh trong linh vuc nay lwya chon dé

tao ra cac goc va cac hgp chat on dinh.

Céc hop chét dugc 14y 1am vi du bao gbm cac hop chét sau day:

Béng 1:
CO,H
W/
s—\ /
N Rt
cl N
3
©
N~

/

RB
Hop chit sb RB R! W | R?
1-1 1-propyl -Cl CH | H
1-2 1-propyl -Br CH | H
1-3 1-propyl -CN |CH | H
1-4 1-propyl ¢-C3Hs | CH | H
1-5 1-propyl -NH, |CH | H
1-6 1-propyl -OMe |CH | H
1-7 1-propyl -Cl CH| F
1-8 1-propyl -Br CH | F
1-9 1-propyl -CN |CH | F
1-10 1-propyl ¢-CsHs | CH | F
1-11 1-propyl -NH, |CH | F
1-12 1-propyl -OMe |CH | F
1-13 1-propyl -Cl CF | F
1-14 1-propyl -Br CF | F

-32-



52584

Hop chit sb RB R! W | R®
1-15 1-propyl -CN | CF | F
1-16 1-propyl c-CsHs | CF | F
1-17 1-propyl -NH, | CF | F
1-18 1-propyl -OMe | CF | F
1-19 etyl -Cl CH | H
1-20 etyl -Br CH | H
1-21 etyl -CN |CH | H
1-22 etyl ¢c-C3Hs | CH | H
1-23 etyl -NH, |CH | H
1-24 etyl -OMe |[CH | H
1-25 etyl -Cl CH | F
1-26 etyl -Br CH | F
1-27 etyl -CN |CH | F
1-28 etyl c-C3Hs | CH | F
1-29 etyl -NH, |CH | F
1-30 etyl -OMe | CH | F
1-31 etyl -Cl CF | F
1-32 etyl -Br CF | F
1-33 etyl -CN | CF | F
1-34 etyl c-CsHs | CF | F
1-35 etyl -NH, | CF | F
1-36 etyl -OMe | CF | F
1-37 metyl -Cl CH| H
1-38 metyl -Br CH | H
1-39 metyl -CN |CH | H
1-40 metyl c-C3Hs | CH | H
1-41 metyl NH, |CH | H
1-42 metyl -OMe |CH | H
1-43 metyl -Cl CH | F
1-44 metyl -Br CH | F
1-45 metyl -CN |CH | F
1-46 metyl c-CsHs | CH | F
1-47 metyl -NH, [CH | F
1-48 metyl -OMe | CH | F
1-49 metyl -Cl CF | F
1-50 metyl -Br CF | F
1-51 metyl -CN | CF | F
1-52 metyl ¢c-C3Hs | CF | F
1-53 metyl -NH, | CF | F
1-54 2-propyl -Cl CH | H
1-55 2-propyl -Br CH | H
1-56 2-propyl -CN |CH | H
1-57 2-propyl ¢c-CsHs |CH | H
1-58 2-propyl -NH, |CH | H
1-59 2-propyl -OMe | CH | H
1-60 2-propy! -Cl CH | F

-33-
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Hop chit sb RB R! W | R
1-61 2-propyl -Br CH | F
1-62 2-propyl -CN |CH | F
1-63 2-propyl ¢c-C3Hs | CH | F
1-64 2-propyl -NH, | CH | F
1-65 2-propyl -OMe |CH | F
1-66 2-propyl -Cl CF | F
1-67 2-propyl -Br CF | F
1-68 2-propyl -CN | CF | F
1-69 2-propyl ¢c-C3Hs | CF | F
1-70 2-propyl -NH, | CF | F
1-71 1-propyl -Cl N | H
1-72 1-propyl -Br N | H
1-73 1-propyl -CN N | H
1-74 1-propyl c-CsHs | N | H
1-75 1-propyl -NH, | N | H
1-76 1-propyl -OMe | N | H
1-77 1-propyl -Cl N | F
1-78 1-propyl -Br N | F
1-79 1-propyl -CN N F
1-80 1-propy! ¢c-C3Hs | N | F
1-81 1-propyl -NH, | N | F
1-82 1-propyl -OMe | N | F
1-83 etyl -Cl N | H
1-84 etyl -Br N | H
1-85 etyl -CN N | H
1-86 etyl ¢c-C3Hs | N | H
1-87 etyl -NH, | N | H
1-88 etyl -OMe | N | H
1-89 etyl -Cl N | F
1-90 etyl -Br N | F
1-91 etyl -CN N | F
1-92 etyl c-C3Hs | N | F
1-93 etyl -NH, | N | F
1-94 etyl -OMe | N | F
1-95 metyl -Cl N | H
1-96 metyl -Br N | H
1-97 metyl -CN N | H
1-98 metyl c-C3Hs | N | H
1-99 metyl -NH, | N | H

1-100 metyl -OMe | N | H
1-101 metyl -Cl N | F
1-102 metyl -Br N | F
1-103 metyl -CN N | F
1-104 metyl c-CsHs | N | F
1-105 metyl -NH, | N | F
1-106 metyl -OMe | N | F

34.-
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Hop chit s6 RE R! W | R®
1-107 2-propyl -Cl N | H
1-108 2-propyl -Br N | H
1-109 2-propyl -CN N | H
1-110 2-propyl c-CsHs | N | H
1-111 2-propyl -NH, | N | H
1-112 2-propyl -OMe | N | H
1-113 2-propyl -Cl N | F
1-114 2-propyl -Br N | F
1-115 2-propyl -CN N | F
1-116 2-propyl ¢c-CsHs | N | F
1-117 2-propyl -NH, | N | F
1-118 2-propyl -OMe | N | F
1-119 H c-CsHs | CF | F
1-120 -CH,CH,OH c-C3Hs | CF | F
1-121 -CH>CH2OC(O)NH> c-CsHs | CF | F
1-122 -CH,CH2NH» ¢c-CsHs | CF | F
1-123 -CH,CH2NHC(O)NH, c-CsHs | CF | F
1-124 -CH,CH>CH,CO,H ¢c-C3Hs | CF | F
1-125 -CH,CH,CH,CONH» ¢c-CsHs | CF | F
1-126 -CH,CF3 ¢c-CsHs | CF | F
1-127 -CD2CD;s c-CsHs | CF | F
1-128 -(CH2)sNH> c-C3Hs | CF | F
1-129 -(CH2)sCCH c-C3Hs | CF | F
1-130 -CH,C(CHj3),CH,OH c-C3Hs | CF | F
1-131 -(CH2)sNHC(O)N- c-CsHs | CF | F

florescein
1-132 -CH,CH,CH,C(O)NHCH3 | ¢-C3Hs | CF | F
1-133 - c-C3Hs | CF | F
CH,CH,CH>C(O)NH(CHs),
1-134 -CH,CH,C(CH3)2C(O)NH; | ¢-CsHs | CF | F
1-135 -CH,CH,CH2C(O)NH> c-CsHs | N | F
1-136 -CH,CH,CH>C(O)NHCH;3 | ¢-CsHs | N F
1-137 - ¢-CsHs | N | F
CH,CH,CH>C(O)NH(CH3),
1-138 -CH,CH,C(CH3),C(O)NH, | ¢-CsHs | N F

Céc hop chat trong Bang 1 ¢6 tén nhu sau:

axit 3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic

(hop chat s6 1-1);

axit 3-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-

yl)thio)benzoic (hgp chét sb 1-2);

axit 3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-

yl)thio)benzoic (hop chét s6 1-3);

-35-
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axit 3-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chét s6 1-4);

axit 3-((2-amino-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chat s6 1-5);

axit 3-((6-clo-2-methoxy-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hgp chat s6 1-6);

axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-7);

axit 3-((2-bromo-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s 1-8);

axit 3-((6-clo-2-xyano-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chét s6 1-9);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-10);

axit 3-((2-amino-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chit sb 1-11);

axit 3-((6-clo-7-flo-2-methoxy-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chit s6 1-12);

axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)-2-
flobenzoic (hop chat s6 1-13);

axit 3-((2-bromo-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-
2-flobenzoic (hop chit s6 1-14);

axit 3-((6-clo-2-xyano-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-
2-flobenzoic (hop chit s6 1-15);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)-2-flobenzoic (hop chét sb 1-16);

axit 3-((2-amino-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-
2-flobenzoic (hop chit s6 1-17);

axit 3-((6-clo-7-flo-2-methoxy-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)-2-flobenzoic (hgp chat s6 1-18);

axit 3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3 —yl)thio)benzdic (hop
chét s6 1-19);

36-



52584 37/140

axit 3-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic
(hop chét s& 1-20);

axit 3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic
(hop chét s 1-21);

axit 3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chét sd 1-22);

axit 3-((2-amino-6-clo-1-(1-etyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic
(hop chét s6 1-23);

axit 3-((6-clo-2-methoxy-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét sd 1-24);

axit 3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)benzoic
(hop chat s6 1-25); |

axit 3-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-tlo- 1H-indol-3-
yl)thio)benzoic (hop chét s6 1-26);

axit 3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7 -flo-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-27);

axit 3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yDthio)benzoic (hgp chét sb 1-28);

axit 3-((2-amino-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)benzoic (hgp chét s6 1-29);

axit 3-((6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-2-methoxy- 1H-indol-3-
yl)thio)benzoic (hop chét sé 1-30);

axit 3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chat s6 1-31);

axit 3-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chét sb 1-32);

axit 3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chét s6 1-33);

axit 3-((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flobenzoic (hop cht s6 1-34);

axit 3-((2-amino-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chat 36 1-35);
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axit 3-((6-clo-2-methoxy-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-
2-flobenzoic (hop chit sb 1-36);

axit 3-((2,6-diclo-1-(1-metyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)benzoic (hop
chét s6 1-37);

axit 3-((2-bromo-6-clo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic
(hop chét s6 1-38);

axit 3-((6-clo-2-xyano-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)benzoic
(hop chat s6 1-39);

axit 3-((6-clo-2-xyclopropyl-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hgp chat s6 1-40);

axit 3-((2-amino-6-clo-1-(1-metyl-1H-pyrazol-4-y1)-1H-indol-3 -yl)thio)benzoic
(hop chét sb 1-41);

axit 3-((6-clo-2-methoxy-1-(1-metyl-1H-pyrazol-4-yl)-1 H-indol-3-
yDthio)benzoic (hop chét sb 1-42);

axit 3-((2,6-diclo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)benzoic
(hop chét 36 1-43);

axit 3-((2-bromo-6-clo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)-1 H-indol-3-
yDthio)benzoic (hgp chat s6 1-44);

axit 3-((6-clo-2-xyano-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hgp chét s6 1-45);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-metyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét sb 1-46);

axit 3-((2-amino-6-clo-7-flo-1-(1-metyl- 1H-pyrazol-4-yl)-1H-indol-3-
yD)thio)benzoic (hgp chét s 1-47);

axit 3-((6-clo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)-2-methoxy- 1H-indol-3-
yl)thio)benzoic (hop chét s6 1-48);

axit 3-((2,6-diclo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chét sb 1-49);

axit 3-((2-bromo-6-clo-7-flo-1-(1-metyl- 1H-pyrazol-4-yl)-1H-indol-3-yl)thio)-
2-flobenzoic (hgp chét sb 1-50);

axit 3-((6-clo-2-xyano-7-flo-1-(1-metyl- 1H-pyrazol-4-yl)-1 H-indol-3-yl)thio)-
2-flobenzoic (hop chit s6 1-51);
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axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)-2-flobenzoic (hgp chét s6 1-52);

axit 3-((2-amino-6-clo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-
2-flobenzoic (hop chit s6 1-53);

axit 3-((2,6-diclo-1-(1-isopropyl-1H-pyrazol-4-yl)-1 H-indol-3-yl)thio)benzoic
(hop chét sb 1-54);

axit 3-((2-bromo-6-clo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hgp chét s6 1-55);

axit 3-((6-clo-2-xyano-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (hop chét sb 1-56);

axit 3-((6-clo-2-xyclopropyl-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hgp chat sb 1-57);

axit 3-((2-amino-6-clo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yDthio)benzoic (hgp chat s6 1-58);

axit 3-((6-clo-2-methoxy-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hgp chat s6 1-59);

axit 3-((2,6-diclo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)benzoic (h¢p chét s6 1-60);

axit 3-((2-bromo-6-clo-7-flo-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-61);

axit 3-((6-clo-2-xyano-7-flo-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hgp chat sb 1-62);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-63);

axit 3-((2-amino-6-clo-7-flo-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (hop chét sb 1-64);

axit 3-((6-clo-7-flo-1-(1-isopropyl-1 H-pyrazol-4-yl)-2-methoxy-1H-indol-3-
yl)thio)benzoic (hop chét s6 1-65);

axit 3-((2,6-diclo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chat s& 1-66);

axit 3-((2-bromo-6-clo-7-flo-1-(1-isopropyl-1 H-pyrazol-4-yl)-1H-indol-3-
yl)thio)-2-flobenzoic (hgp chét sb 1-67);
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axit 3-((6-clo-2-xyano-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)-2-flobenzoic (hgp chét s 1-68);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)-2-flobenzoic (hop chét s6 1-69);

axit 3-((2-amino-6-clo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)-2-flobenzoic (hop chét s6 1-70);

axit 6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét s6 1-71);

axit 6-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-72);

axit 6-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chat s6 1-73);

axit 6-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chét s6 1-74);

axit 6-((2-amino-6-clo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chat s6 1-75);

axit 6-((6-clo-2-methoxy-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hgp chét sb 1-76);

axit 6-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-77);

axit 6-((2-bromo-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chét s6 1-78);

axit 6-((6-clo-2-xyano-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hgp chét sb 1-79);

axit 6-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-80);

axit 6-((2-amino-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yDthio)picolinic (hgp chét sb 1-81);

axit 6-((6-clo-7-flo-2-methoxy-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol-3-
yDthio)picolinic (hop chit s6 1-82);

axit 6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic (hop
chit s6 1-83);
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axit 6-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét s& 1-84);

axit 6-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét sb 1-85);

axit 6-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-86);

axit 6-((2-amino-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét s6 1-87);

axit 6-((6-clo-1-(1-etyl-1H-pyrazol-4-yl)-2-methoxy-1H-indol-3-
yD)thio)picolinic (hop chat s6 1-88);

axit 6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3 -yl)thio)picolinic
(hop chét sb 1-89);

axit 6-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)picolinic (hop chét s 1-90);

axit 6-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)picolinic (hgp chat s6 1-91);

axit 6-((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yD)thio)picolinic (hgp chat s 1-92);

axit 6-((2-amino-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)picolinic (hop chat s6 1-93);

axit 6-((6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-2-methoxy- 1H-indol-3-
yDthio)picolinic (hgp chit s6 1-94);

axit 6-((2,6-diclo-1-(1-metyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét sb 1-95);

axit 6-((2-bromo-6-clo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-96);

axit 6-((6-clo-2-xyano-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chét s6 1-97);

axit 6-((6-clo-2-xyclopropyl-1-(1-metyl-1 H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-98);

axit 6-((2-amino-6-clo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yD)thio)picolinic (hgp chit s6 1-99);
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axit 6-((6-clo-2-methoxy-1-(1-metyl-1H-pyrazol-4-yl)-1H-indol-3-
yDthio)picolinic (hgp cht s6 1-100);

axit 6-((2,6-diclo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét sb 1-101);

axit 6-((2-bromo-6-clo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hop chét s6 1-102);

axit 6-((6-clo-2-xyano-7-flo-1-(1-metyl-1H-pyrazol-4-yl)-1 H-indol-3-
yDthio)picolinic (hop chét sb 1-103);

axit 6-((6-clo-2-xyclopropyl-7-flo-1-(1-metyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hop chét s6 1-104);

axit 6-((2-amino-6-clo-7-flo-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yDthio)picolinic (hop chét s6 1-105);

axit 6-((6-clo-7-flo-2-methoxy-1-(1-metyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-106);

axit 6-((2,6-diclo-1-(1-isopropyl-1H-pyrazol-4-yl)-1H-indol-3 -yl)thio)picolinic
(hop chét s6 1-107);

axit 6-((2-bromo-6-clo-1-(1-isopropyl-1H-pyrazol-4-yl)-1 H-indol-3-
y)thio)picolinic (hop chét s6 1-108);

axit 6-((6-clo-2-xyano-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-109);

axit 6-((6-clo-2-xyclopropyl-1-(1-isopropyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hgp chét s 1-110);

axit 6-((2-amino-6-clo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hgp chét s 1-111);

axit 6-((6-clo-1-(1-isopropyl-1H-pyrazol-4-yl)-2-methoxy- 1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-112);

axit 6-((2,6-diclo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)-1 H-indol-3-
yl)thio)picolinic (hgp chét s6 1-113);

axit 6-((2-bromo-6-clo-7-flo-1-(1-isopropyl-1 H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-114);

axit 6-((6-clo-2-xyano-7-flo-1-(1-isopropyl-1 H-pyrazol-4-yl)-1H-indol-3-
yl)thio)picolinic (hgp chét s6 1-115);
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axit 6-((6-clo-2-xyclopropyl-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yl)thio)picolinic (hgp chét s 1-116);

axit 6-((2-amino-6-clo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)- 1H-indol-3-
yD)thio)picolinic (hop chit s6 1-117);

axit 6-((6-clo-7-flo-1-(1-isopropyl-1H-pyrazol-4-yl)-2-methoxy- 1H-indol-3-
yl)thio)picolinic (hgp chét sb 1-118);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1H-pyrazol-4-y1)- 1H-indol-3-yl)thio)-2-
flobenzoic (hop chit s& 1-119);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-hydroxyetyl)- 1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chat s6 1-120);

axit 3-(1-(1-(2-(carbamoyloxy)etyl)- 1H-pyrazol-4-y1)-(6-clo-2-xyclopropyl-7-
flo-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-121);

axit 3-(1-(1-(2-aminoetyl)- 1H-pyrazol-4-yl)-(6-clo-2-xyclopropyl-7-flo-1H-
indol-3-yl)thio)-2-flobenzoic (hop chit s6 1-122);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-ureidoetyl)- 1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-123);

axit 3-(1-(1-(3-carboxypropyl)-1 H-pyrazol-4-yl)-(6-clo-2-xyclopropyl-7-flo-
1H-indol-3-yl)thio)-2-flobenzoic (hop chét sb 1-124);

axit 3-(1-(1-(4-amino-4-oxobutyl)- 1H-pyrazol-4-y1)-(6-clo-2-xyclopropyl-7-
flo-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s 1-125);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2,2,2-trifloetyl)-1 H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-126);

axit 3-((6-clo-2-xyclopropyl-1-(1 -(*Hs )etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3
yD)thio)-2-flobenzoic; (hop chét sb 1-127);

axit 3-(1-(1-(6-aminohexyl)- 1H-pyrazol-4-yl)-(6-clo-2-xyclopropyl-7-flo-1H-
indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-128);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(hex-5-ynyl)- 1H-pyrazol-4-yl)-1H-
indol-3-y1)thio)-2-flobenzoic (hgp chat s 1-129);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(3 -hydroxy-2,2-dimetylpropyl)-1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-130);
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axit 3-((6-clo-2-xyclopropyl-1-(1-(6-(3-(3',6'-dihydroxy-3 -ox0-3H-
spiro[isobenzofuran-1,9'-xanthen]-5 -yl)ureido)hexyl)-1H-pyrazol-4-yl)-7-flo-1H-
indol-3-yl)thio)-2-flobenzoic (hgp chit s6 1-131);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1 -(4-(metylamino)-4-oxobutyl)-1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)-2-flobenzoic (hop chét s6 1-132);

axit 3-(6-clo-2-xyclopropyl-1-(1-(4-(dimetylamino)-4-oxobutyl)-1H-pyrazol-4-
y1)-7-flo-1H-indol-3-ylthio)-2-flobenzoic (hop chét s6 1-133);

axit 3-(1-(1-(4-amino-3,3-dimetyl-4-oxobutyl)- 1H-pyrazol-4-yl)-6-clo-2-
xyclopropyl-7-flo-1H-indol-3-ylthio)-2-flobenzoic (hop chét s6 1-134);

axit 6-(1-(1-(4-amino-4-oxobutyl)- 1H-pyrazol-4-y1)-(6-clo-2-xyclopropyl-7-
flo-1H-indol-3-yl)thio)picolinic (hop chét s6 1-135);

axit 6-((6-clo-2-xyclopropyl-7-flo-1-(1 -(4-(metylamino)-4-oxobutyl)-1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)picolinic (hop chét s6 1-136);

axit 6-((6-clo-2-xyclopropyl-1-(1 -(4-(dimetylamino)-4-oxobutyl)-1H-pyrazol-
4-y1)-7-flo-1H-indol-3-yl)thio)picolinic (hop chét s6 1-137);

axit 6-(1-(1-(4-amino-3,3-dimetyl-4-oxobutyl)- 1H-pyrazol-4-yl)-(6-clo-2-
xyclopropyl-7-flo-1H-indol-3-yl)thio)picolinic (hop chét sb 1-138).

Bang 2:

- COzH

Hop chit s6 RB R!' | W L!

2-1 pyridin-3-yl -Cl | CF | khong cd mit
2-2 pyridin-3-yl -Br | CF | Kkhong c6 mat
2-3 pyridin-3-yl c-C3Hs | CF | khong c6 mit
2-4 pyridin-3-yl -CN | CF | Kkhongco mit
2-5 1-etyl-1H-pyrazol-4-yl -Cl1 | CF CH,

2-6 1-etyl-1H-pyrazol-4-yl -Br | CF CHy

2-7 1-etyl-1H-pyrazol-4-yl | ¢-CsHs | CF CHy

2-8 1-etyl-1H-pyrazol-4-yl -CN | CF CHy

2-9 1-etyl-1H-pyrazol-4-yl -Cl | CF C(CHs),
2-10 1-etyl-1H-pyrazol-4-yl -Br | CF C(CHs)2

44-



Hop chit sb RB R' | W L!
2-11 1-etyl-1H-pyrazol-4-yl | c-CsHs | CF C(CHa),
2-12 1-etyl-1H-pyrazol-4-yl -CN | CF C(CHs)
2-13 1-etyl-1H-pyrazol-4-yl -Cl |CF| C(CH:CHy)2
2-14 1-etyl-1H-pyrazol-4-yl -Br |CF| C(CHCHy)
2-15 1-etyl-1H-pyrazol-4-yl | ¢-CsHs | CF |  C(CH2CHa)o
2-16 1-etyl-1H-pyrazol-4-yl -CN |CF| C(CH2CH2)
2-17 1-propyl-1H-pyrazol-4-yl -C1 | CF CH»
2-18 1-propyl-1H-pyrazol-4-yl -Br | CF CH;
2-19 1-propyl-1H-pyrazol-4-yl | ¢-CsHs | CF CH,
2-20 1-propyl-1H-pyrazol-4-yl | -CN | CF CHy
2-21 1-propyl-1H-pyrazol-4-yl -Cl | CF C(CH3z)
2-22 1-propyl-1H-pyrazol-4-yl -Br | CF C(CH3z)
2-23 1-propyl-1H-pyrazol-4-yl | ¢-CsHs | CF C(CHs)
2-24 1-propyl-1H-pyrazol-4-yl | -CN | CF C(CHa)
2-25 1-propyl-1H-pyrazol-4-yl -Cl |CF| C(CH:CH2)2
2-26 1-propyl-1H-pyrazol-4-yl | -Br |CF| C(CH,CHz)
2-27 1-propyl-1H-pyrazol-4-yl | ¢c-C3Hs | CF C(CH2CHa)2
2-28 1-propyl-1H-pyrazol-4-yl | -CN | CF C(CH2CHa),
2-29 1-etyl-1H-pyrazol-4-yl -Cl N CH»
2-30 1-etyl-1H-pyrazol-4-yl -Cl N C(CHas)2
2-31 1-etyl-1H-pyrazol-4-yl -Cl N C(CH2CHa),
2-32 1-propyl-1H-pyrazol-4-yl -Cl N CHy
2-33 1-propyl-1H-pyrazol-4-yl -Cl N C(CHaz),
2-34 1-propyl-1H-pyrazol-4-yl -Cl N C(CH,CH2)2

Céc hop chét trong Bang 2 ¢6 tén nhu sau:

axit 3-((2,6-diclo-7-flo-1-(pyridin-3-yl)-1H-indol-3 -yD)thio)-2-flobenzoic (hop

chét s6 2-1);

45/140

axit 3-((2-bromo-6-clo-7-flo-1-(pyridin-3-yl)-1H-indol-3 -yl)thio)-2-flobenzoic

(hop chét sb 2-2);
axit 3-((6-clo-2-xyclopropyl-7-flo-1-(pyridin-3-yl)-1H-indol-3 -yD)thio)-2-
flobenzoic (hop chét sb 2-3);

axit 3-((6-clo-2-xyano-7-flo-1-(pyridin-3-yl)-1H-indol-3 -yl)thio)-2-flobenzoic

(hop chét sb 2-4);
axit 2-(3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-

flophenyl)axetic (hop chét s6 2-5);

axit 2-(3-((2-bromo-6-clo-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-

2-flophenyl)axetic (hop chit s6 2-6);
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axit 2-(3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét sb 2-7);

axit 2-(3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-
2-flophenyl)axetic (hop chét s6 2-8);

axit 2-(3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
flophenyl)-2-metylpropanoic (hop chét s 2-9);

axit 2-(3-((2-bromo-6-clo-1-(l-etyl-1H-pyrazol-4-yl)—7-ﬂ0-1H-indol-3—yl)thio)-
2-flophenyl)-2-metylpropanoic (hop chét s6 2-10);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)-2-metylpropanoic (hop chét s6 2-11);

axit 2-(3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3 -yD)thio)-
2-flophenyl)-2-metylpropanoic (hop chét s6 2-12)

axit 1-(3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
flophenyl)xyclopropancarboxylic (hop chét s6 2-13);

axit 1-(3-((2-bromo-6-clo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-
2-flophenyl) xyclopropancarboxylic (hop chét s6 2-14);

axit 1-(3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yDthio)-2-flophenyl)xyclopropancarboxylic (hop chét s6 2-15);

axit 1-(3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-
2-flophenyl) xyclopropancarboxylic (hgp chét s6 2-16);

axit 2-(3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-yl)thio)-2-
flophenyl)axetic (hop chét s6 2-17);

axit 2-(3-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét s6 2-18);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét s6 2-19);

axit 2-(3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét sb 2-20);

axit 2-(3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-y1)-7-flo- 1H-indol-3-yl)thio)-2-
flophenyl)-2-metylpropanoic (hop chét s6 2-21);

axit 2-(3-((2-bromo-6-clo-1-(1-propyl- 1H-pyrazol-4-y1)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)-2-metylpropanoic (hop chét sb 2-22);
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axit 2-(3-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)-2-flophenyl)-2-metylpropanoic (hop chét sb 2-23);

axit 2-(3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)-2-metylpropanoic (hop chét s6 2-24)

axit 1-(3-((2,6-diclo-1-(1—propyl-1H-pyrazol-4-yl)-7-ﬂ0-1H—ind01—3-yl)thi0)-2-
flophenyl)xyclopropancarboxylic (hgp chét s6 2-25);

axit 1-(3-((2-br0mo-6-clo—1-(1-propyl-1H-pyraz01—4-yl)-7-ﬂo-1H—ind01-3-
yl)thio)-2-flophenyl) xyclopropancarboxylic (hop chét s6 2-26);

axit 1-(3-((6-clo-2-xyclopropyl-1-(1-propyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)xyclopropancarboxylic (hop chét s6 2-27);

axit 1-(3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-7 -flo-1H-indol-3-
y1)thio)-2-flophenyl) xyclopropancarboxylic (hop chit s 2-28);

axit 2-(6-((2,6-dic10-1-(1-etyl-1H—pyrazol-4-y1)-7-ﬂ0-1H-indol-3-
yl)thio)pyridin-2-yl)axetic (hop chét s6 2-29);

axit 2-(6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)pyridin-2-yl)-2-metylpropanoic (hgp chét sb 2-30);

axit 1-(6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)pyridin-2-yl)xyclopropancarboxylic (hop chét s6 2-31);

axit 2-(6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)pyridin-2-yl)axetic (hop chét s6 2-32);

axit 2-(6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)pyridin-2-yl)-2-metylpropanoic (hop chét s6 2-33);

axit 1-(6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
y1)thio)pyridin-2-yl)xyclopropancarboxylic (hop chét s6 2-34).

Theo mot khia canh, cac hop chit dugc sang ché dé xuit ¢ dang mubi duoc
dung. Ciling nhu vay, cac san pham chuyén héa c6 hoat tinh cta cac hop chét nay ma
¢6 cung kiéu hoat tinh dugc bao gbm trong pham vi clia sang ché. Ngoai ra, c4c hop
chit dugc mo ta trong sang ché c6 thé ton tai & dang khong dugc solvat héa cling nhu
cac dang dugc solvat hoa véi cac dung mdi duge dung nhu nude, etanol, va cac dung
moi tuong tu khac. Cac dang solvat cua cac hop chét dugc dé xuét & day ciing dugce

xem 1a duogc bao gdbm trong sang ché.
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“Dugc dung,” nhu dugc dung & day, chi nguyén liéu, nhu chét mang hodc chét
pha lodng, khong lam mét hoat tinh sinh hoc hodc céc tinh chét cua hop chit nay, va
tuong di khong doc, nghia 13, nguyén liéu nay dugc dung cho ca thé ma khong giy ra
cac tac dung sinh hoc khong mong mubn hodc tuong tac theo cach gdy hai dén thanh
phan bét ky cua ché pham chira hop chét nay.

Thuat ngit “mudi dugc dung” chi dang cua dugc chit chtra dang cation cla
duoc chit nay két hop v6i anion thich hop, hodc theo cdc phuong an khac, dang anion
ctia dugc chat két hop véi cation thich hgp. Handbook of phamaceutical acceptable
salts: Properties, Selection and Use. International Union of Pure and Applied
Chemistry, Wiley-VCH 2002. S.M. Berge, L.D. Bighley, D.C. Monkhouse, J. Pharm.
Sci. 1977, 66, 1-19. P. H. Stahl and C. G. Wermuth, editors, Handbook of
phamaceutical acceptable salts: Properties, Selection and Use,
Weinheim/Ziirich: Wiley-VCH/VHCA, 2002. Cac mudi dugc dung thuong d& tan hon
va tan nhanh hon trong da day va dich rudt hon so v6i cac loai khong ion hoa va do do,
n6 c6 thé duge dung ¢ dang liéu ran. Ngoai ra, do do tan cua ching thuong ty 1€ v6i do
pH nén c6 thé hoa tan chon loc trong mot phan hosc phan khac cua dudng tiéu hoa va
kha ndng nay co thé duoc xtr 1y thanh tac dung giai phong cham va kéo dai. Tuong tu,
do phéan tu tao mubi c6 thé & trang thdi can bang vé6i dang trung tinh, nén viéc di qua
cac mang sinh hoc ¢6 thé duoc diu chinh.

Theo mdt s& phuong 4n, mubi dugc dung thu dugc bang cach cho hop chét
dugce md ta trong sang ché phan tmg v6i axit. Theo mot s6 phuong 4an, hop chét duoc
md ta trong sang ché (nghia 13, dang bazo tu do) c6 tinh bazo va duge cho phan ung
véi axit hitu co hodc axit vo co. Cac axit vo co bao gém, nhung khong chi gi6i han 6,
axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit nitric, va axit
metaphosphoric. Cac axit hitu co bao gdm, nhung khong chi gi6i han ¢, axit 1-
hydroxy-2-naphtoic; axit 2,2-dicloaxetic; axit 2-hydroxyetansulfonic; axit 2-
oxoglutaric; axit 4-axetamidobenzoic; axit 4-aminosalixylic; axit axetic; axit adipic;
axit ascorbic (L); axit aspartic (L); axit benzensulfonic; axit benzoic; axit camphoric
(+); axit camphor-10-sulfonic (+); axit capric (axit decanoic); axit caproic (axit
hexanoic); axit caprylic (axit octanoic); axit cacbonic; axit xinamic; axit xitric; axit
xyclamic; axit dodexylsulfuric; axit etan-1,2-disulfonic; axit etansulfonic; axit formic;

axit fumaric; axit galactaric; axit gentisic; axit glucoheptonic (D); axit gluconic (D);
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axit glucuronic (D); axit glutamic; axit glutaric; axit glyxerophosphoric; axit glycolic;
axit hippuric; axit isobutyric; axit lactic (DL); axit lactobionic; axit lauric; axit maleic;
axit malic (- L); axit malonic; axit mandelic (DL); axit metansulfonic; axit naphtalen-
1,5-disulfonic; axit naphtalen-2-sulfonic; axit nicotinic; axit oleic; axit oxalic; axit
palmitic; axit pamoic; axit phosphoric; axit proprionic; axit pyroglutamic (-L);
salixylic; axit sebacic; axit stearic; axit suxinic; axit sulfuric; axit tartaric (+L);
thioxyanic; axit toluensulfonic (p); va axit undexylenic.

Theo mét s6 phwong 4n, hop chit dugc md ta trong sang ché dugc didu ché
dudi dang mubi clorua, mudi sulfat, mubi bromua, mubi mesylat, mubi maleat, mubi
xitrat hodc mubi phosphat. Theo mot sd phuong 4n, hop chit dugc md ta trong sang
ché dugc didu ché duéi dang mudi hydroclorua.

Theo mét sb phuong én, mudi duge dung thu duge bang cach cho hop chét
dugc mo ta trong sang ché phan ting v6i bazo. Theo mot s6 phwong 4n, hop chét duoc
mo ta trong sang ché co tinh axit va dugc cho phan Gng véi bazo. Trong cac truong
hop nay, proton axit cta hop chit dugc mo ta trong sang ché dugc thay thé bang ion
kim loai, vi duy, ion lithi, natri, kali, magie, canxi, hodc nhom. Trong mot sb truong
hop, cac hop chit duoc md ta trong sang ché két hop véi bazo hitu co, nhu, nhung
khéng gi6i han &, etanolamin, dietanolamin, trietanolamin, trometamin, meglumin, N-
metylglucamin, dixyclohexylamin, tris(hydroxymetyl)metylamin. Trong cac truong
hop khéc, cac hop chit dugc mo ta trong sang ché tao mudi véi cac axit amin nhu,
nhung khong giéi han &, arginin, lysin, va cac axit amin tuong tu khac. Cac bazo vo
co chip nhan duge duge st dung dé tao mudi véi cac hop chét chira proton axit, bao
gﬁ‘)m, nhung khdng chi gigi han ¢, nhom hydroxit, canxi hydroxit, kali hydroxit, natri
cacbonat, kali cacbonat, natri hydroxit, lithi hydroxit, va céc hydroxit twong tu khéc.
Theo mét s6 phuong 4n, cac hop chit dugc sang ché dé xuit dugc didu ché dudi dang
mubi natri, mudi canxi, mudi kali, mubi magie, mubi meglumin, mudi N-
metylglucamin hodc mudi amoni. Theo mdt s6 phuwong 4n, cac hop chit dugc sang ché
d2 xuét duoc didu ché dudi dang mubi natri.

Can hiéu rang khi & cap dén mubi duge dung cling s& bao gdm céc dang cong
dung moi. Theo mot sd phuong 4n, céc solvat chira cic lugng theo hé s6 ty luong hodc
khong theo hé s6 ty lugng ctia dung moi, va dugce tao thanh trong qua trinh két tinh v6i

cac dung mdi dugc dung nhu nudc, etanol, va cac dung moi tuong tu khac. Cac hydrat
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dugc tao thanh khi dung mdi nay 1a nude, hodc cic alcoholat dugce tao thanh khi dung
moi 13 rugu. Céc solvat cia cac hgp chit duge sang ché dé xuit dé dang dugce didu ché
hodc duoc tao thanh trong cac quy trinh duge mo ta trong sang ché. Ngoai ra, cac hop
chit duoc sang ché dé xuit tiy y tdn tai & dang khong dugc solvat hoa cling nhu duge
solvat hoa.

Céac phuong phap va cac ché phdm dugc md ta trong sing ché déu st dung N-
oxit (néu thich hop), cac dang tinh thé (cling duoc biét 1a dang da hinh), hodc mudi
duoc dung cua cac hop chit dugc md ta trong sang ché, ciing nhu cac san pham
chuyén hoa c6 hoat tinh cta céc hop chét ndy ma c6 cung kiéu hoat tinh.

Theo mét sb phwong 4n, vi tri trén cac gbc hitu co (vi du, cac nhom alkyl, cac
vong thom) cta cac hop chit duoc sang ché dé xuit d& tham gia vao nhiéu phan tng
chuyén hoa khic nhau. Viéc két hop cac nhom thé thich hop vao céac gbe hitu co sé
lam giam, giam thiéu hoic loai bé con dudng chuyén héa ndy. Theo cac phuong an cu
thé, nhém thé thich hop dé 1am gidm hogc loai bo tinh d& tham gia phan tng chuyén
héa ciia vong thom 1a, br:fmg cach chi léy vi du, halogen, doteri, nhém alkyl, nhém
haloalkyl, hodc nhoém deuteroalkyl.

Theo phuong an khac, cac hop chit duoc sang ché @& xuét duge dénh diu
ddng vi (vi du, bang ddng vi phong xa) hodc bang cach khac, bao gdm, nhung khong
gidi han 0, viéc st dung gbc mang mau hodc gbc phat 4nh séang huynh quang, chét
danh diu phat quang sinh hoc, hodc chét danh d4u phat quang hoa hoc.

Céc hop chat duge md ta trong sang ché bao gdm céc hop chit dugc danh dau
ddng vi, giéng véi céc hop chét duoc thé hién bang cac cong thirc va cac chu triic khac
nhau dugc dé xuit & ddy, nhung thuc té mot hodc nhidu nguyén tt duge thay thé bang
nguyén tr ¢O khdi lugng nguyén tir hodc s6 khéi khac voi khoi lugng nguyén tir hodc
s6 khdi thuong dugc phat hién trong tu nhién. Vi du v& cac ddng vi cb thé duoc két
hop vao hop chit theo sang ché bao gbm cac ddng vi ctia hydro, cacbon, nito, oxy, flo
va clo, nhu, vi du, 2H, 3H, 13C, 1C, PN, 120, 170, S, ’F, 36C1. Theo mot khia canh,
cac hop chét duge déanh diu dong vi dugc md ta trong sang ché, vi du cac hop chit ma
duge két hop chit dong vi phéng xa nhu *H va '*C, c6 thé duge st dung trong thur
nghiém phén bd dugc chét va/hoidc thir nghiém phén bd co chat & md. Theo mdt khia

canh, viéc thay thé bﬁng cac déng vi nhu doteri tao ra mot sb loi ich nhét dinh vé mat
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didu tri nho @6 6n dinh chuyén hoa cao hon, nhu, vi du, thoi gian ban thai in vivo ting
hoic yéu cu vé lidu lwong giam.

Theo mot sb phuong an, cac hop chit dugc mo ta trong sang ché c6 mdt hodc
nhiéu trung t4m l4p thé va mdi trung tAm 14p thé nay ton tai doc 1ap & cAu hinh R hoic
S. Cac hop chat dugc d& xuit ¢ day bao gom tAt ca cac dang dong phan khong dbi
quang, dong phan dbi anh, cac chit dong phan khong quay (atropisomer), va cic dang
epime cling nhu hdn hop thich hgp cta ching. Cac hop chat va phwong phap dugc
sang ché d& xuét bao gdm tit ca céc chét ddng phan cis, trans, syn, anti, entgegen (E),
va zusammen (Z) ciing nhu hdn hgp thich hop ciia ching.

Céc chét ddng phan 13p thé don 1 thu duoc, néu mudn, bing cach phuong phap
nhu, téng hop chon loc 1ap thé va/hodc phan tach cac chét ddng phan lap thé bang cac
cot sic ky khong ddi ximg. Theo mot s6 phuong 4n nhét dinh, cac hop chét duge séng
ché d xudt dugc didu ché dusi dang cac chit déng phéan 1ap thé riéng 1¢ cla ching
bang cach cho hdn hop raxemic cua hop chét nay phan tng véi chét phéan tach hoat
quang dé tao ra mot cap mudi/hgp chit dong phan khong dbi quang, tach riéng céc
chit ddng phan khong ddi quang va thu hdi céc chat ddng phan ddi anh tinh khiét vé
mit quang hoc. Theo mdt s6 phuong 4n, viéc phén tach cac chat ddng phan dbi anh
duoc tién hanh bing cich sit dung cac dAn xuét dong phan khong d6i quang dong hoa
tri ctia cac hop chit dugc mo ta trong sang ché. Theo phuong 4n khac, céac chét dong
phan khong d6i quang dugc phan tach bang cac k¥ thuat phan tach/phan giai dya trén
d6 tan khac nhau. Theo cdc phuong 4n khéc, vige phén tach cac chét ddng phén 1ap thé
dugc tién hanh bang sic ky hogc bang céach tao thanh céc mudi 12 cac chat ddng phan
khong d6i quang va phan tach bang k¥ thuat tai két tinh, hodc sdc ky, hodc két hop cac
k§ thudt néu trén. Jean Jacques, Andre Collet, Samuel H. Wilen, “Enantiomers,
Racemates and Resolutions”, John Wiley and Sons, Inc., 1981. Theo mot sb phuong
&n, cac chat ddng phan 1ap thé thu duoc bang cach téng hop chon loc 14p thé.

Theo mdt sd phuong an, cac hop chit duoc sang ché @& xuét duogc didu ché
duédi dang cac tién duoc chat. “Tién dugc chat” chi chat duoc chuyén héa thanh dugc
chit gbc in vivo. Céc tién duoc chét thuong hitu ich do, trong mot sd truong hop,
ching dé& dung hon so véi duge chét gbc. Vi du, chung c6 do sinh kha dung khi ding
qua dudng miéng trong khi dugc chét gbc thi khong. Ngoai ra hodc theo cach khéc,

tién dugc chét ciing c6 dd tan trong dugc pham duoc cai thién so v6i duge chat goc.
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Theo mdt sé phuwong 4n, viéc thiét ké tidn dugc chét 1am ting do tan trong nudc hiéu
qua. Vi dy, ma khong gi6i han, v& tién dwoc chit 1a hop chat duge md ta trong sang
ché, duoc dung dudi dang este (“tién dugc chat”) nhung sau d6 dugc thiy phén
chuyén hoa dé tao ra gbc c6 hoat tinh. Vi du khac v& tién dugc chat 13 peptit ngin
(polyaxitamin) lién két v&i nhom axit trong d6 peptit ndy duoc chuyén hoa dé 16 ra
nhom c6 hoat tinh. Theo mdt ) phuong an nhét dinh, khi dung in vivo, tién duoc chét
duoc chuyén héa héa hoc thanh dang c6 hoat tinh sinh hoc, dugc ly, hodc tac dung
diéu tri cua hop chit nay. Theo mot s phuong 4n nhét dinh, tién dugc chit dugc
chuyén héa bing enzym bing mot hodc nhiéu budc va quy trinh thanh dang c6 hoat
tinh sinh hoc, dugc 1y, hodc tac dung diéu tri cua hop chét nay.

Céc tién dugc chit cia cac hop chit dugc mo ta trong sang ché bao gdm, nhung
khong chi gi¢i han 6, cac este, cdc ete, cac cacbonat, cac thiocacbonat, cac dan xuit N-
axyl, dan xuht N-axycloxyalkyl, din xuAt bac bdn ctia amin bac ba, bazo N-Mannich,
bazo Schiff, cac thé lién hop axit amin, cac este phosphat, va céc este sulfonat. Xem vi
du tai liéu: Design of Prodrugs, Bundgaard, A. Ed., Elseview, 1985 va Method in
Enzymology, Widder, K. et al., Ed.; Academic, 1985, vol. 42, p. 309-396; Bundgaard,
H. “Design and Application of Prodrugs” in A Textbook of Drug Design and
Development, Krosgaard-Larsen and H. Bundgaard, Ed., 1991, Chapter 5, p. 113-191;
va Bundgaard, H., Advanced Drug Delivery Review, 1992, 8, 1-38, tung tai liéu nay
dugce két hop vao day bang cach vién din. Theo mot s6 phuong 4n, nhom hydroxyl
trong céc hop chat dugc mo ta trong sang ché dugc st dung dé tao ra tién duoc chét,
trong d6 nhom hydroxyl dugc két hop vao axycloxyalkyl este,
alkoxycacbonyloxyalkyl este, alkyl este, aryl este, phosphat este, dudng este, ete, va
cac chét twong tu khac. Theo mot sd phuong 4n, nhom hydroxyl cua cac hop chét duoc
md ta trong sang ché 1a tidn duoc chit trong d6 hydroxyl nay sau do dugce chuyén héa
in vivo dé tao ra nhoém axit carboxylic. Theo mot s6 phuong 4n, nhém carboxyl duge
str dung dé tao ra este hodc amit (nghia 1, tién duoc chét), sau d6 duoc chuyén héa in
vivo dé tao ra nhom axit carboxylic. Theo mot s6 phuong an, cac hop chét duogc sang
ché d& xuét duge diéu ché dudi dang céc tién duoc chét alkyl este.

Céc dang tién dugc chét cta cac hop chit duoc sang ché dé xuét, trong d6 tién
duoc chit dugc chuyén hoa in vivo d2 tao ra hop chit dwgc mo ta trong sang ché nhu

duoc néu ¢ day dugc bao gom trong pham vi ciia cac di€m yéu cau bao hd. Trong mot
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sb trudng hop, mot sb cac hop chét duge mo ta & déy la tidn dugc chit cho din xut
hoac hoat chét khéc.

Ngoai ra hoic trong cac phuong an khac, cac hop chit duogc séang ché dé xuit
dugc chuyén héa khi dung cho sinh vét cAn dé tao ra san pham chuyén héa ma sau do
duoc ding dé tao ra tac dung mong mudn, bao gdm tac dung diéu tri mong muén.

“San pham chuyén héa” ctia hop chit dugc mod ta trong sang ché 1 din xuét
cta hop chit ma duge tao thanh khi hop chét nay dugc chuyén hoa. Thuét ngit “san
pham chuyén hoa c6 hoat tinh” chi dAn xuét c6 hoat tinh sinh hoc cta hgp chét ma
dugc tao thanh khi hop chét nay duoc chuyén hoa. Thuat ngt “dugc chuyén ho6a”, nhu
duogc dung ¢ day, dung dé chi toan bo cac quy trinh (bao g6m, nhung khong gidi han
&, cac phan tmg thily phan va cac phan Gng dugc enzym xic tac) ma theo d6 mot hop
chét cu thé duogc thay ddi boi sinh vat. Do d6, cac enzym c6 thé tao ra nhiing thay dbi
chu trac diic biét cho hop chat. Vi dy, xytocrom P450 xdc tac rat nhiéu phan tng oxy
hoéa va khir khac nhau trong khi enzym uridin diphosphat glucuronyltransferaza lai xuc
tac cho viéc chuyén phan tt axit glucuronic da hoat hoa thanh céc ruou thom, cac rugu
béo, cac axit carboxylic, cac amin va cdc nhom sulphydryl ty do. Cdc san phim
chuyén héa cua céc hop chit duoc mo ta trong sang ché tuy y duge xéac dinh bang cach
stt dung hop chét cho vat chu va phan tich céc mau md thu dugc tir vét chu nay, hodc
bang cach 1 cac hop chét nay véi cac té bao gan in vitro va phén tich cac hop chét tao
thanh.

Téng hop cac hop chét

Céc hop chét dugc sang ché @& xuht duoc tdng hop bang cich s dung cic k¥
thuat tong hop chuin hoic st dung phuong phéap da biét trong linh vuc nay két hop v6i
phuong phap dugc mo ta trong sang ché.

Céac indol dé dang dugc didu ché bang cach téng hop hoa hoc st dung hé
phuong phap chudn duoc mod ta trong tai lieu: “Practical methodologies for the
synthesis of indols” Humphrey and Kuethe, Chem. Rev., 2006, 106, 2875-2911. Cac
hop chét duoc didu ché bang cach sir dung cac k¥ thuét héa hoc hitu co chuén nhu cic
k¥ thuat dugc md ta trong, vi du, March’s Advanced Organic Chemistry, 6™ Edition,
John Wiley and Sons, Inc. Cac diéu kién phan ung khac cho céc bién dbi tong hop
duge mo ta trong sang ché c6 thé dugc sir dung nhu thay d6i dung moi, nhiét do phan

g, thoi gian phan tmg, cling nhu cdc chat phan ing hoa hoc khac nhau va céc di€u
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kién phéan tng khac. Cac nguyén li€u ban dAu c6 thé mua dugce trén thi trudng hodc dé
dang didu ché dugc. Nhiéu hop chét indol va 2-oxindol dugc tao chic cé thé mua
duoc trén thi truong.

Theo mot s& phwong 4n, quy trinh didu ché cac hop chét indol bét dau véi trinh

tu cac budc dugc thé hién trong So o 1.

So dd I
TMS H
2 e 4 R2
R\\ | =—TMS RZ\\ X N
N — [ — [ )
NH NH N
| |
Boc Boc H
1 -2 13

Theo mdt s& phuong 4n, 2-iodoanilin dugc bao vé bang nhém Boc (I-1) dugce
xtr 1y bang TMS-axetylen st dung céc diéu kién tao cip chéo Sonogashira dé tao ra
alkyn I-2 ma, khi xt ly bing bazo thi déng vong tao ra cac indol ¢6 cong thirc chung I-
3.

Theo cac phuong an khéc, viéc didu ché cac hop chét indol b4t ddu véi trinh tu

cac budc dugce thé hién trong So dd 1L

So dd 11
R H
2
S
Z>No, Z>No, N
H
-1 11-2 -3

Viéc téng hop indol Leimgruber-Batcho dugec mé ta trong So dd II. O-
nitrotoluen duoc thé II-1 c6 thé duge cho phan mg véi dimetylformamit dimetyl
axetal (DMFDMA) d8 tao ra san phim trung gian vinyl II-2. Sau d6 phén tng dong
vong khi st dung, vi dy, niken borua va hydrazin tao ra indol ¢6 codng thirc chung II-3.

Theo cac phuong an khéc, viéc didu ché cac hop chit indol bat dau véi trinh ty
cac bude duge thé hién trong So d6 I,

So @b 111
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2 2
Rl\\ Bng)\/ R\|\ X\ »
= NOZ Z N
R3 R3 H
-1 -2

Viéc tong hop indol Bartoli duoc thé hién trong So d6 III va can nitrobenzen
dugc thé & vi tri ortho (ITI-1). Viée xit Iy I1I-1 bang chat thir vinyl magie Grignard tao
ra indol ¢6 cong thuc chung III-2.

Theo mdt sb phwong 4n, cac indol 2-H dugc tao chirc nhu duoc thé hién trong
So do IV.

So dd IV

\R| R'
V4 V-3
- R  RI=BrOl
R ° - RE
=" | DR
Z N Z N\
\
. R
2 V-4

V-2 Iv-4
Theo mot sb phuong an, viéc xit Iy cac indol 2-H c6 cong thirc chung IV-1 hodc
V-2 v6i NCS hodc NBS trong dung mdi tro tao ra 2-clo hodc brom indol ¢6 cong thire
chung IV-3 hodc IV-4.
Theo phuong 4n khéac nita, 2-oxindol dugc st dung dé diéu ché cac hop chét
dugc md ta trong sang ché nhu dugc thé hién trong So dd V.

So dd vV
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R2 2 SR
o RSN RN
| O — | RI — > | R
Z N Z~N Z~N
\ \ \
R1 ' RI
VA X =Br, Cl va R'=Br, Cl
1 V-2
s-R s-R

Theo mot s& phuong an, 2-oxindol nhu V-1 duge xtr ly bang POCI3 hodc POBr3
d8 tao ra dan xuét 2-clo hodc 2-brom V-2. Theo mot s6 phuong 4an, hop chét V-2 sau
d6 dugc tao chuc ¢ C-3 cua indol d& dua vio nhom 3-thioete bing phan ung véi
arylthiol dugc thé thich hop khi ¢6 mit NCS dé tao ra cic hop chét c6 ciu tric V-3.
Theo cac phuong an khic, nhom thé 2-halo sau d6 dugc chuyén héa thanh V-4 chira
nhém thé 2-xyano. Theo mot s6 phuong éan, viéc chuyén dbi nay dugc thyc hién s
dung chat thir kim loai hitu co nhu, vi du, Zn(CN): khi c¢6 mat chét xtc tac paladi nhu
Pda(dba); va cac phéi tir nhu xantphos. Cac ngudn CN thay thé c6 thé duge st dung
nhu CuCN & nhiét do cao. Céach khac dé didu ché cac 2-xyanoindol bao gém loai nudc
cia amit bic mot twong Ung. Theo mot s6 phuong é4n, viéc dwa vao nhoém 2-
xyclopropyl dugc thuc hién bang cach xir Iy V-3 bang axit xyclopropylboric trong
diéu kién tao cip kiéu Suzuki dé tao ra V-5.

Theo mot sb phuong an, cac hop chét indol dugc sang ché dé xuit duoc diéu
ché nhu duoc thé hién trong So dd VI

So dd VI
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0
2 2 H 2
a A N2 yiaa Z N
'I\IHZ é‘] R'
Vi1 Vi-2 V-4
0
>— R
S
Vi-3b s-R
R2
Cry—<
Z N
Rl
VI-5

Theo mot sd phuong an, phan tmg indol Fisher st dung hydrazin VI-1 hodc VI-
2 va xyclopropylketon VI-3a dugc st dung dé didu ché 2-xyclopropyl indol c6 cong
thirc chung VI-4 (So dd VI). Theo mdt s6 phuong an, 2-xyclopropyl indol dugc thé 3-
thio VI-5 duoc diéu ché bang cach sir dung xyclopropylketon VI-3b.

Céc indol N-H c6 cong thirc chung VII-1 con c6 thé duge bién doi thém nhu
duoc thé hién trong So dd VII.

So dd VII
R R R
R3 3 R3
XN R N
RN R2TNF N R27NF TN
vl Arhet " H vi2 \\Ar/het

Viéc xir Iy bing bazo nhu NaH sau d6 alkyl hoa bang chat ai dién tir (vi du,
BrCH,CONR’R” hoic BrCH,CH,CO»tBu hogc CICH2Aryl) sau do c6 thé tao ra cic
hop chét c6 cong thire chung VII-2. Céc bién dbi héa hoc sau d6 ¢6 thé dugce tao ra
cho cac nhom thé N trong indol st dung céc bién dbi hoa hoc chuin. Viéc aryl hoa
hodc heteroaryl hoa truc tiép 6 thé duge thuc hién béng cach s dung cac diéu kién
phén ung kidu Ullman dé tao ra VII-3.

Theo mdt s phurong &n, cac hop cht duge sang ché dé xuét duogc tong hop nhu
duogc néu trong cac vi du.

Mot s6 thuat ngit
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Trir khi ¢6 quy dinh khac, cc thudt ngfr sau ddy khi duge ding trong sang ché
s& ¢6 nghia dugc néu dudi day. Viée sir dung thuét nglr “bao gdm” cling nhu cac dang
khac nhu “bao gdm”, va “dugc bao gbm,” khdng mang tinh gi6i han. Céc phin tiéu dé
duge dung trong sang ché chi dé tao bd cuc va khdng duge coi la lam giéi han dbi
tugng duge mo ta.

Nhu duoc dung ¢ day, Ci1-Cx bao gdm Ci-Ca, C1-Cs... C1-Cx. Vi dy, nhém duge
ky hiéu 1a "C;-C4" thé hién rang c6 mot dén 4 nguyén tir cacbon trong gbc nay, nghia
13 cdc nhom nay chia 1 nguyén tr cacbon, 2 nguyén tir cacbon, 3 nguyén tr cacbon
hodc 4 nguyén tir cacbon. Do do, vi du, "C1-Cs alkyl" thé hién rang c6 mot dén 4
nguyén tir cacbon trong nhom alkyl, nghia la, nhém alkyl nay dugc chon trong s6
metyl, etyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, va t-butyl.

Nhém “alkyl” chi nhém hydrocacbon béo. Nhom alkyl 1a mach nhanh hodc
mach thing. Theo mot sd phuong 4n, nhom “alkyl” ¢6 1 dén 10 nguyén t& cacbon,
nghia 1a C1-Cioalkyl. B4t ¢t khi ndo c¢6 mit trong ban mo ta nay, khoang sd nhu “1 dén
10” @& cap dén mdi s6 nguyén trong khoang da néu; vi du, “1 dén 10 nguyén tr
cacbon” nghia 1a nhém alkyl bao gdm 1 nguyén t cacbon, 2 nguyén tir cacbon, 3
nguyén t& cacbon, v.v., 1én t6i va bao gdm 10 nguyén ti cacbon, mic du dinh nghia
nay cling bao gbm su xuét hién cua thuat ngtr “alkyl” khi khoang sb khong duge ky
hiéu. Theo mdt sé phuong 4n, alkyl 1a Ci-Cealkyl. Theo mdt khia canh, alkyl 1a metyl,
etyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, hodc t-butyl. Cac nhém alkyl
dién hinh bao gdm, nhung khong giéi han boi, metyl, etyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, butyl bac ba, pentyl, neopentyl, hodc hexyl.

Nhém “alkylen” chi gbc alkyl héa tri hai. Céc nhém alkyl héa trj mot bat ky
néu trén c6 thé 1a alkylen bing cach iy di nguyén tir hydro thir hai ra khoi alkyl. Theo
mot s6 phuwong 4n, alkelen 12 Ci-Cealkylen. Theo cac phuong an khéc, alkylen la Ci-
Csalkylen. Cac nhom alkylen dién hinh bao gdm, nhung khong chi gidi han &, -CHo-, -
CH(CHz)-, -C(CHs)-, -CH2CHa-, -CHCH(CHs)-, -CH2C(CHs)o-, -CH,CH2CH»-, -
CH,CH,CH,CH;-, va cic nhoém tuong tu khac.

“Deuteroalkyl” chi nhém alkyl trong d6 1 hodc nhiéu nguyén tit hydro cua alkyl
dugc thay thé bang doteri.

Thuét ngit “alkenyl” chi logi nhém alkyl trong d6 c6 mit it nhat mot lién két doi

cacbon-cacbon. Theo mdt phuong 4n, nhom alkenyl ¢ cong thire —C(R)=CR;, trong
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d6 R chi cac phan con lai ciia nhém alkenyl, ma ¢ thé 1 giéng nhau hodc khéc nhau.
Theo mdt s6 phuong 4n, R 12 H hodc alkyl. Vi du khong gi6i han vé nhom alkenyl bao
gbm -CH=CH,, -C(CH3)=CH,, -CH=CHCHj, -C(CH3)=CHCH3, va -CH,CH=CHo>.

Thuét ngit “alkynyl” chi mot loai nhém alkyl trong d6 c6 mat it nhét mot lién
két ba cacbon-cacbon. Theo mot phwong 4n, nhom alkenyl c6 cong thite -C=C-R,
trong d6 R chi céac phén con lai ctia nhém alkynyl. Theo mot sb phuong 4n, R 1a H
hodc alkyl. Vi du khong gi¢i han v& nhém alkynyl bao gdom -C=CH, -C=CCHs -
C=CCH,CHj3, -CH,C=CH.

Nhoém “alkoxy” chi nhém (alkyl)O-, trong d6 alkyl la nhu dugc xac dinh & trén.

Thuat ngit “alkylamin” chi nhém —N(alkyl)xHy, trong d6 x bing 0 va y bang 2,
hoic trong d6 x bang 1 vay bang 1, hoic trong do x bang 2 vay bang 0.

Thuét ngit “thom” chi vong phéng cO hé dién t = chuyén vi chira 4n+2 dién tu
n, trong d6 n la s6 nguyén. Thuat nglt “thom” bao gdm ca nhém carboxylic aryl
(“aryl”, vi du, phenyl) va heteroxyclic aryl (hodc “heteroaryl” hodc “di vong thom™)
(vi du, pyridin). Thuét ngit nay bao gdm nhém don vong hodc da vong nhén ngung tu
(nghia la, céc vong c6 chung cdp nguyén ti cacbon 1ién k8).

Thuét ngit “carboxyclic” hodc “vong cacbon” chi vong hodc hé vong trong do
cac nguyén tir tao ra khung ctua vong déu 1a nguyén tir cacbon. Do d6, thuat nglt nay
giup phéan biét carboxylic v6i cac vong “di vong” hodc “cac di vong”, trong d6 khung
ctia vong chtra it nhét mot nguyén tir khong phai 1a nguyén tir cacbon. Theo mot s6
phuong 4n, it nhét mdt trong hai vong cia hé vong cacbon hai vong la vong thom.
Theo mot s phuong 4n, c& hai vong cta hé vong cacbon hai vong déu 1a vong thom.

Nhu dugc dung & day, thuit ngit “aryl” chi vong thom trong do mdi nguyén tu
tao vong nay 1a nguyén tr cacbon. Theo mét khia canh, aryl 1a phenyl hodc naphtyl.
Theo mdt s6 phuong 4n, aryl 1a phenyl. Theo mot s6 phuong an, aryl 1a Cg-Choaryl.
Phuy thudc vao ciu tric, nhém aryl 1a gbc don hodc gbc doi (nghia 13, nhém arylen).

Thuét ngit “xycloalkyl” chi gbc don vong hodc da vong béo, khong thom, trong
d6 mdi nguyén tir tao vong nay (nghia 13, cdc nguyén tr khung) la nguyén tr cacbon.
Theo mét sb phuong an, céc xycloalkyl la cac hop chét vong spiro hogc ¢6 cau nbi.
Theo mdt s& phwong 4n, céc xycloalkyl tiy y duge ngung tu vGi vong thom, va diém
gfn 1a & cacbon khong phai 14 nguyén tir cacbon vong thom. C4ac nhom xycloalkyl bao

gdm cac nhém c6 3 dén 10 nguyén tir trong vong. Theo mot sb6 phuong én, cac nhom
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xycloalkyl dugc chon trong sb6 xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl,
xyclohexyl, xyclohexenyl, xycloheptyl, xyclooctyl, spiro[2.2]pentyl, norbornyl va
bicycle[1.1.1]pentyl. Theo mot sb phuong 4n, xycloalkyl 1& C3-Cexycloalkyl.

Thuét ngit “halo” hodc, theo cach khac 1a “halogen” hodc “halua” chi flo, clo,
brom hodc iot. Theo mot sb phuong 4n, halo 1a flo, clo, hodc brom.

Thuét ngit “floalkyl” chi alkyl trong d6 mdt hodc nhiéu nguyén tit hydro dugc
thay thé bang nguyén tt flo. Theo mot khia canh, floalkyl la Ci-Csfloalkyl.

Thuat ngit “heteroalkyl” chi nhém alkyl trong d6 mot hoac nhidu nguyén tir
khung cua alkyl dugc lya chon tir nguyén tir khong phai 1a nguyén tu cacbon, vi du,
oxy, nito (vi du —-NH-, -N(alkyl)-, luu huynh, hodc hén hop cta ching. Heteroalkyl
dwoc gan vao phén con lai cia phén tir & nguyén tir cacbon cia heteroalkyl. Theo mot
khia canh, heteroalkyl 1a C1-Csheteroalkyl.

Thuét ngir "di vong" hodc “heteroxyclic” chi cic vong thom di vong (cling
duoc biét 12 cac heteroaryl) va céc heteroxycloalkyl (cling dugc biét 13 cac nhém di
vong béo) chira mot dén bdn nguyén tir khac loai trong (cac) vong, trong do mdi
nguyén tir khac loai trong (cac) vong dugc chon tir O, S va N, trong d6 mdi nhém di
vong ¢6 tir 3 dén 10 nguyén tir trong hé vong ctia no, va véi didu kién vong bit ky
khong chira hai nguyén t& O hodc S lién k&. Cac nhom di vong khong thom (cling
duoc biét 1a cac heteroxycloalkyl) bao gdm cac vong c6 tir 3 dén 10 nguyén tir trong
hé vong cia nd va cac nhoém di vong thom bao gdm cac vong ¢6 5 dén 10 nguyén tir
trong hé vong ctia nd. Cac nhém di vong bao gdm céac hé vong ngung tu benzo. Vi du
vé cac nhom di vong khong thom 13 pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, oxazolidinonyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl,  piperidinyl, ~morpholinyl, thiomorpholinyl,  thioxanyl,
piperazinyl, aziridinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, pyrolin-2-
yl, pyrolin-3-yl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl,  imidazolinyl, imidazolidinyl, 3-azabixyclo[3.1.0]hexanyl,  3-
azabixyclo[4.1.0Theptanyl, 3H-indolyl, indolin-2-onyl, isoindolin-1-onyl, isoindoline-
1,3-dionyl,  3,4-dihydroisoquinolin-1(2H)-onyl, 3,4-dihydroquinolin-2(1H)-onyl,
isoindoline-1,3-dithionyl, benzo[d]oxazol-2(3H)-onyl, 1H-benzo[d]imidazol-2(3H)-
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onyl, benzo[d]thiazol-2(3H)-onyl, va quinolizinyl. Vi du vé cac nhom di vong thom 12
pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrolyl, quinolinyl, isoquinolinyl,
indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl,
pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphtyridinyl, va furopyridinyl. Cac nhém néu trén duoc
gin C (hoic lién két C) hoic dugc gén N trong tit ca cac truong hop 6 thé. Vi du,
nhém thu dugce tir pyrol bao gbm ca pyrol-1-yl (dugc gin N) hodc pyrol-3-yl (dugc
gan C). Ngoai ra, nhom thu dugc tir imidazol bao gdm imidazol-1-yl hodc imidazol-3-
yl (ca hai déu duogc gin N) hodc imidazol-2-yl, imidazol-4-yl hodc imidazol-5-yl (tét
ca déu dugc gan C). Cac nhom di vong bao gbm cac hé vong ngung tu benzo. Céc di
vong khong thom tuy y duoc thé bang mot hodc hai gbc oxo (=0), nhu pyrolidin-2-on.
Theo mot sé phuong én, it nhét mot trong hai vong ctia di vong hai vong la vong thom.
Theo mdt s6 phwong 4n, ca hai vong ctia di vong hai vong déu 1a vong thom.

Céc thuat ngit “heteroaryl” hodc, theo cach khac, “di vong thom” chi nhom aryl
bao gbm mot hogc nhidu nguyén tir khéc loai trong vong dugc lya chon tir nito, oxy va
luu huynh. Vi du minh hoa vé cac nhém heteroaryl bao gdm céc heteroaryl don vong
va céc heteroaryl hai vong. Céac heteroaryl don vong bao gdm pyridinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
thiazolyl, oxazolyl, isothiazolyl, pyrolyl, pyridazinyl, triazinyl, oxadiazolyl,
thiadiazolyl, va furazanyl. Céc heteroaryl don vong bao gdm indolizin, indol,
benzofuran, benzothiophen, indazol, benzimidazol, purin, quinolizin, quinolin,
isoquinolin, xinolin, phtalazin, quinazolin, quinoxalin, 1,8-naphtyridin, va pteridin.
Theo mot s phuong én, heteroaryl chira 0-4 nguyén tu nito trong vong. Theo mdt sb
phuong 4n, heteroaryl chira 1-4 nguyén tir nito trong vong. Theo mot sd phuong é4n,
heteroaryl chira 0-4 nguyén ta N, 0-1 nguyén tir O, va 0-1 nguyén ta S trong vong.
Theo mot sb phwong an, heteroaryl chira 1-4 nguyén tir nito, 0-1 nguyén tir O, va 0-1
nguyén tir S trong vong. Theo mot s6 phuong 4n, heteroaryl 1a Ci1-Coheteroaryl. Theo
mot sb phuong 4n, heteroaryl don vong la C1-Csheteroaryl. Theo mot s6 phuong 4n,
heteroaryl don vong 13 heteroaryl c6 5 canh hodc 6 canh. Theo mot s phuong 4n,

heteroaryl hai vong 13 Ce-Coheteroaryl.
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Nhém “heteroxycloalkyl” hodc “di vong béo” chi nhém xycloalkyl bao gbm it
nhit mot nguyén tir khac loai duoc lya chon tlr nito, oxy va luu huynh. Theo mot 36
phuong 4n, heteroxycloalkyl dugc ngung tu v6i an aryl hodc heteroaryl. Theo mot 5O
phuong 4n, heteroxycloalkyl la oxazolidinonyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, morpholinyl,
thiomorpholinyl, piperazinyl, piperidin-2-onyl, pyrolidin-2,5-dithionyl, pyrolidin-2,5-
dionyl, pyrohdhunnd,inﬁdazoﬁdhnd,inﬂdazohdhk2-onyL hoidc thiazolidin-2-onyl.
Thuat ngit “di vong béo” cling bao gbm tét ca cac dang vong cua hydratcacbon, bao
gdm nhung khong gi6i han & cdc monosacarit, cac disachari va cac oligosacarit. Theo
mdt khia canh, heteroxycloalkyl 1a Ca.cioheteroxycloalkyl. Theo khia canh khéc,
heteroxycloalkyl 1 Cs4-Croheteroxycloalkyl. Theo mot s6 phuong 4n, heteroxycloalkyl
chira 0-2 nguyén tir N trong vong. Theo mot s6 phuong 4n, heteroxycloalkyl chira 0-2
nguyén tr N, 0-2 nguyén tir O va 0-1 nguyén ttr S trong vong.

Thuét ngd “lién két” hodc “lién két don” chi lién két hoa hoc gitta hai nguyén
ttr, hodc hai gdc khi cdc nguyén tir néi v6i nhau bing lién két duge coi 1a mot phén cia
cAu tric con 16n hon. Theo mét khia canh, khi nhém dugc mo ta trong sang ché 1a lién
két, thi nhém nay khong c6 mit theo d6 cho phép lién két duoc tao thanh gitta cac
nhom da biét con lai.

Thuat ngt “gbc” chi phﬁn ddc hiéu hodc nhom chirc cua phén tir. Cac gbc hoa
ththubngduqcth&anhénlacéchqpchéthéahocnénluonghoécgénvéophﬁnh&

Thuét nglt “tuy y dugc thé” hodc “dugc thé” c6 nghia 1a nhém dugc dé cap dén
tily ¥ dugc thé bang mot hode nhidu nhém khac riéng 1¢ va doc 1ap duoc lua chon ti
halogen, -CN, -NHa, -NH(alkyl), -N(alkyl):, -OH, -COzH, -COqalkyl, -C(=O)NHa, -
C(=0)NH(alkyl), -C(=O)N(alkyl), -S(=0)NHa, -S(=0),NH(alkyl), -S(=O)N(alkyl),
alkyl, xycloalkyl, floalkyl, heteroalkyl, alkoxy, floalkoxy, heteroxycloalkyl, aryl,
heteroaryl, aryloxy, alkylthio, arylthio, alkylsulfoxit, arylsulfoxit, alkylsulfon, va
arylsulfon. Theo mot sb phuong an, cdc nhom thé tuy y doc lap dugc lwa chon tur
halogen, -CN, -NH;, -NH(CHs), -N(CHs), -OH, -COzH, -COy(Ci-Caalkyl), -
C(=O)NHz, -C(=O)NH(C;-Csalkyl), -C(=O)N(Ci-Csalkyl)y,  -S(=0):NHa, -
S(=0),NH(Ci-Caalkyl), -S(=0)2N(Ci-Caalkyl), C1-Caalkyl, Cs-Csxycloalkyl, Ci-
Cyfloalkyl, Ci-Csheteroalkyl, Ci-Csalkoxy, (C1-Cafloalkoxy, -SCi1-Caalkyl, -S(=0)Ci-
Cualkyl, va -S(=0),Ci-Caalkyl. Theo mot sé phuwong én, nhém thé tuy y doc 1ap dugc
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lwa chon tir halogen, -CN, -NH, -OH, -NH(CH3), -N(CH3)2, -CHs, -CH,CH;3, -CF3, -
()C}h,va-OCﬁ%.Theornétséphuongén,cécnhénlduqcthéduocthébéngrn@thoac
hai nhém néu trén. Theo mdt s6 phuong an, nhom thé tily ¥ trén nguyén tt cacbon béo
(kh6ngvbnghoacvbng)baog6n10x0(=0)

Thu@tngﬁf“chép nhan duoc” trong ndi dung dé cap dén dang bao ché, ché
pham hodc thanh phan, nhu dugc ding & ddy, co nghia la khong c6 tac dong bét loi lau
dai dén strc khoe chung cta dbi twgng duogc diéu tri.

Thuat ngt “didu bién” nhu duoc dung & day, chi su tuong tac voi dich tryc tiép
hodc gian tiép sao cho lam thay ddi hoat tinh cua dich, bao gbm, vi du, lam ting hoat
tinh cua dich, dé uc ché hoat tinh cua dich, han ché hoat tinh cta dich, hodc kéo dai
hoat tinh cua dich.

Thuét ngit “chat diéu bién” nhu dugc dung & day, chi phan tir twong tac vai
dich truc tiép hodc gian tiép. Céc twong tac ndy bao gbm, nhung khong chi gi¢i han 0,
céctuongtéccﬁachétchﬁ\én,chétchﬁx@nlnétphﬁn,chétdéikhéng,chétchﬁx@n
nguoce, chét phan hiy hogc céc hdn hop cua cac chét néu trén. Theo mdt s& phwong én,
chit didu bién 1a chét ddi khang. Theo mot s6 phuong an, chét didu bién 12 chét phan
huy.

Thuét ngit “stt dung” ¢ dang dong tlr, danh tu, danh ddng tir va cac dang khac,
nhu dugc dung & day, chi cac phuong phéap co thé dugc stt dung dé cho phép phan
phéi cac hop chét hoic cac ché pham t6i vi tri can tac dong sinh hoc. Cac phuwong phap
nay bao gdm, nhung khdng chi gi6i han &, st dung bang dudng miéng, dudng trong ta
trang, tiém ngoai duodng ti€u hoa (ké ca trong tinh mach, dudi da, trong mang bung,
trong co, trong mach hodc truyén), st dung khu tri va qua duong truc trang. Nguoi co
kién thirc trung binh trong linh vuc nay da biét cac ky thuat dung c6 thé dugc st dung
chocéchqpchétvéphucngphépGUchnéténnngséngché.Theornétséphuongén,
céc hop chit va céc ché pham theo sang ché duoc st dung qua duong miéng.

Thuat nglt “st dung ddng thoi” hodc cdc thuat nglt twong tu khac, nhu dugc
dung & déy, c6 nghia la bao gbm viéc sir dung céac duoc chit d3 chon cho modt bénh
nhan duy nhét, va dugc du dinh bao gbm céc phac dd diéu tri trong d6 cac chét nay
duogc st dung bang dudng stt dung gidng hozc khac nhau hodc ¢ thoi diém trung hodc

khéac nhau.
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Thuét ngt “lugng hitu hiéu” hodc “lwong co tac dung diéu tri,” nhu duogc sir
dung & déy, chi lugng thich hop ctua chit hogc hop chat dwgc sir dung, s€ lam giam téi
mot mirc do nhét dinh mot hozc nhiéu triéu chimg cua bénh hogc tinh trang bénh dugc
didu tri. Két qua nay bao gbm lam giam va/hodc loai bo cac déu hiéu, triéu ching hodc
nguyén nhan giy ra bénh, hodc tao ra cac thay d4i mong mudn bat ky khac cho hé
théng sinh hoc. Vi dy, “luong hitu hiéu” dé diéu trj 12 lugng ché pham chira hop chét
nhu dugc mo ta trong sang ché can thiét dé 1am giam c4c triéu chimg bénh ¢ mirc c6 ¥
nghia 14m sang. Lugng “hiru hi¢u” thich hop trong timg truong hop bét ky tuy ¥ dugc
xé4c dinh bang cach st dung céc k¥ thuat, nhu nghién ctru tang dan lidu.

Thuét ngit “ting cudng” & dang dong tir hodc danh dong tr nhu dugc dung &
day, c6 nghia 12 1am ting hodc kéo dai tdc dung mong mudn ca vé hiéu luc hodc thoi
gian tac dung. Do do, lién quan dén viéc 1am ting tac dung cla cac dugc chét, thuat
ngit “tang cuong” chi kha ning lam tang hodc kéo dai tac dung cta duogc chét khac, ci
vé hiéu luc ho#c thdi gian tic dong, trén hé théng. “Lugng c6 tc dung ting cuong”
nhu dugc dung & day, chi lugng thich hop dé tang cuodng tac dung cua chét tri liéu
khac trong hé thong mong mudn.

Thuét ngit “hdn hop thudc” nhu duge dung & day, chi san phim thu dugc tr
viéc tron hodc két hop nhiéu hon mot thanh phan hoat chét va bao gdm ca hdn hop
dugc cb dinh hodc khong duge ¢ dinh cua cic thanh phﬁn hoat chét. Thuat ngit “hén
hop dugce cb dinh” c6 nghia 13 cac thanh phﬁn hoat chét, vi du hop chit dugc md ta
trong sang ché, hoac mudi duoc dung cia no, va déng hoat chét, ca hai duoc st dung
ddng thoi cho bénh nhén ¢ dang mot duge pham duy nhit hodc mét litu duy nhét.
Thuat ngit “hdn hop khong duge ¢ dinh” nghia la cac thanh phan hoat chét, vi du hop
chit dugc mo ta trong sang ché, hoic mudi duoc dung cta no, va déng hoat chét, duoc
st dung cho bénh nhén dudi dang cac dugce pham riéng biét theo cach ddng thoi, cling
lac hodc 1an lugt ma khong gidi han khoang thoi gian cu thé gitta cac thoi diém st
dung, trong d6 viéc sit dung nay tao ra mic hiéu qua ctia hai hop chét trong co thé
bénh nhén. Viéc st dung 1an luot ciing 4p dung cho liéu phap phdi hop, vi du sit dung
ba hodc nhidu thanh phan hoat chét.

Thuét ngtt “kit” va “san pham” duoc dung v6i nghia nhu nhau,

Thuat ngl “d6i twong” hodc “bénh nhan” bao gém cac dong vat co vi. Vi du vé

c4éc dong vat c6 vu bao gbm, nhung khong chi gi6i han &, thanh vién bt ky cua 16p
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dong vat c6 vi: ngudi, dong vat linh truong khong phai 12 ngudi nhu tinh tinh, va cac
loai vuon va céac loai khi khéc; cac dong vat nudi trong nong trai nhu gia suc, ngua,
clru, dé, lon; cac vat nudi nhu tho, cho, meo; cac dong vat thi nghiém bao gém cac loai
gam nhdm nhu chudt cdng, chudt nhat va chudt lang; va cac dong vat twong tu kKhac.
Theo mot khia canh, ddng vat ¢6 v la ngudi.

Thuét nglt “didu tri” & dang dong tir, danh tir, hodc danh dong tur nhu duoc
dung & day, bao gém viéc 1am giam, loai b hodc cai thién it nhat mot triéu ching cia
bénh hodc tinh trang bénh, ngdn nglra céc triéu ching bd sung, kiém ché bénh hoic
tinh trang bénh, vi du, ngén can su phat trién cia bénh hodc tinh trang bénh, lam giam
bénh hodc tinh trang bénh, lam thoéi lui bénh hodc tinh trang bénh, lam gidm tinh
trang bi gy ra béi bénh hodc tinh trang bénh nay, hodc lam ngung céc triéu chimg cta
bénh hoic tinh trang bénh v6i muc dich phong ngira va/hoic diéu tri.

Dugc phim

Theo mét sb phwong 4n, cac hop chit theo sang ché dugc bao ché thanh dugc
phim. Dugc phim dugc bao ché theo cach thong thudong st dung mot hodc nhiéu
thanh phén khoéng c6 hoat tinh dugc dung tao thuan loi cho viéc xur 1y céc hoat chét
thanh céc ché pham duoc st dung lam duoc pham. Dang bao ché thich hop phu thudc
vao dudng st dung dugc chon. Téng két vé céc dugc phdm duge md ta & ddy dugc tim
théy trong, vi du, Remington: The Science and Practice of Pharmacy, Nineteenth Ed
(Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E., Remington’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Liberman,
H.A. va Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York,
N.Y., 1980; va Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh
Ed. (Lippincott Williams & Wilkins1999), dugc dwa vao day bang cach vién dan dén
phan md ta ndy.

Theo mdt sé phwong én, céc hop chét dugc sang ché dé xuét duge st dung mot
minh hoéc két hop véi cac chét mang, td dugc hodc cac chét pha lodng dugc dung,
trong dugc phim. Viéc sit dung cic hop chét va cac ché phim theo séng ché c6 thé
dugc thuc hién theo phuong phap bét ky cho phép phén phéi cac hop chit dén vi tri tac
dong. Cac phuong phép nay bao gdm, nhung khong chi gi6i han &, phén phdi qua
duong rudt (bao gbm 6ng thong qua miéng, da day hodc ta trang, thudc dan st dung

cho truc trang va dung dich thyt rira tryc trang), cac duong su dung ngoai duong tiéu
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héa (tiém hodc truyén, bao gdm trong dong mach, trong tim, trong da, trong ta trang,
trong tly xuong, trong co, trong Xuong, trong mang bung, ndi tuy mac, trong mach,
trong tinh mach, trong dich thuy tinh, ngoai mang ctng, va duéi da), x6ng hit, qua da,
qua niém mac, dudi ludi, ngdm trong ma, va khu trt (bao gém biéu bi da, da, thut rira,
thudc nhé mat, thudc nho tai, trong mili, am dao), mic du duong st dung thich hop
nhét phu thudc vao tinh trang bénh va r6i loan & nguodi nhan. Vi dy, cac hop chét duoc
mo ta trong sang ché ¢6 thé duogc st dung tai chd cho khu vuc cin diéu tri, vi du,
truyén tai chd khi md, stt dung khu tri nhu & dang kem boi hodc thubc ma, tiém, st
dung qua dng thong hodc chy ghép. Viéc st dung nay ciing c6 thé dugc thuc hién bang
cach tiém truc tiép vao vi tri mo hodc co quan bi bénh.

Theo mot s& phuong 4n, dugce pham thich hop dé st dung qua dudng miéng
dugc trinh bay dudi dang cac don vi rdi rac nhu vién nang, vién nhén hoac vién nén,
mdi don vi ndy chita mot lugng xéac dinh trude cua thanh phén hoat chit; dudi dang
bot hodc hat; dudi dang dung dich hodc huyén phi trong chét 1ong chira nude hodc
chit 16ng khong chira nudc; hodc dudi dang nhil twong long dau trong nuée hodc nhil
trong 16ng nudc trong diu. Theo mot sb phwong én, thanh phén hoat chét dugc trinh
bay & truyén tinh mach nhanh, thudc ngot hodc bot nhio.

Duoc phém c6 thé duoc st dung qua dudong miéng bao gbm cac vién nén, cac
vién nang 10ng khit dugce lam tir gelatin, cling nhu cac vién nang mém, kin, lam tir
gelatin va chit hoa déo, nhu glyxerol hodc sorbitol. Cc vién nén co thé duogc tao ra
b:ing cach dap hodc dic, tuy y cling voi mdt hodc nhiéu thanh phﬁn hd trg. Cac vién
nén dép c6 thé duge tao ra bang cach dap thanh phan hoat chit & dang chay tu do nhu
bot hodc hat trong may thich hop, tuy y trdn véi cac td duge dinh, cac chét pha loing
tro, hodc ta4 dugc tron, chét hoat dong bé mit hodc chét phan tan. Céc vién nén dugc
dtic c6 thé duge tao ra bang cach dic trong may thich hop hdn hop cac hop chét &
dang bot duge lam 4m bang chat pha lodng 16ng tro thich hop.

Theo mdt s6 phwong 4n, cac vién nén duge bao ngoai hoac khia va duoc bao
ché dé tao ra dic tinh giai phong cham hodc ¢ kiém soat cta thanh phﬁn hoat chét
trong vién nén. TAt ca cac ché phdm dé st dung qua duong miéng nén & cac lidu thich
hop dé st dung nhu vay. Cac vién nang 16ng khit c6 thé chira cc thanh phan hoat chét
trong hdn hop véi cac chit don nhu lactoza, t4 dugc dinh nhu tinh bot, va/hodc cac ta

dugc tron nhu bt talc hodc magie stearat va, tuy y, chét 1am 6n dinh. Trong cac vién
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nang mém, cac hoat chét co6 thé duge hoa tan hodc tao huyén phu trong céac chét long
thich hop nhu dau béo, parafin 16ng hodc polyetylen glycol 16ng. Theo mot sd phuong
an, cac chét 1am &n dinh duoc bd sung vao. Lai cua vién bao dudng duge tao ra véi
cac 16p bao thich hop. Pé thuc hién didu ndy, dung dich dudng cd déc c6 thé duoc st
dung, co thé thy y chira gdbm arabic, bdt talc, polyvinyl pyrolidon, gel carbopol,
polyetylen glycol, va/hodc titan dioxit, dung dich son va c4dc dung moi hitu co thich
hop hodc hdn hop dung moéi thich hop. Thudc nhudm hodc chit tao mau co thé dugc
bd sung vao cac vién nén hodc cic 16p bao cia vién bao dudng dé nhéan dién va mo ta
cac hdn hop khéc nhau cta cac lidu hoat chat.

Theo mdt s6 phwrong an, dugc phim duoc bao ché dé st dung ngoai duong tiéu
hoa béng cach tiém, vi du, béng cach tiém tinh mach nhanh hodc truyén lién tuc. Cac
ché phdm dé tiém c6 thé duoc trinh bay & dang liéu don vi, vi du, trong céc bng thude
tiém hodc trong vat chira da lidu, c6 bd sung chét bao quan. Cac ché phim c6 thé c6
céc dang lidu nhu huyén phtl, dung dich, hodc nhil twong trong ta dugc 1ong chua dau
hodc chra nuéce, va cod thé chira cac ta duoc bao ché nhu chét tao huyén phu, chit 1am
6n dinh va/hodc chat phan tan. Céc ché pham c6 thé duoc trinh bay trong cac vat chira
don lidu hodc da lidu, vi du trong céc éng tiém kin va céc lo thiy tinh kin, va c6 thé
duoc bao quan ¢ dang bot hodc trong diéu kién dong kho (khod lanh) chi can bd sung
chit mang 16ng vo trung, vi du nudc mudi hoic nudc vo trang khong chira chét gay
sbt, ngay trude khi st dung. Céac dung dich va huyén phu dugc sir dung dé tiém ngay
¢6 thé duge bao ché tir cac bot, hat vo trung va cac vién nén loai nay da mo ta & trén.

Céc duoc phidm duge st dung ngoai dudng tiéu héa bao gbm cac dung dich
tiém vo trung chita nuéc va khong chira nude (dang déau) chira hoat chat, ma c6 thé
chtra chét chéng oxy hoa, cac chét dém cac chét kim vi khudn va cac chat tan ma lam
cho ché pham nay déng truong voi mau ciia nguoi nhan dy kién; va cac huyén phi vo
trung chira nudc va khong chira nude co thé bao gdm cac chét tao huyén phu va céc
chit 1am dic. Cac dung mbi hodc céc ta duge long wa lipit thich hop bao gbdm cac dau
béo nhu diu vimng hodc céc este cla axit béo tbng hop, nhu etyl oleat hodc céc
triglyxerit, hodc cac liposom. Céc huyén phui tiém chira nuée c6 thé chtra cac hop chit
lam tang dd nhdt cua huyén phtt nhu natri carboxymetyl xenluloza, sorbitol, hodc

dextran. Tuy ¥, huyén phil ndy ciing c6 thé chira cac chét lam 6n dinh thich hop hodc
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cac chét 1am ting do tan cta cac hgp chét dé cho phép tao ra cac dung dich c6 do dam
dac cao.

Dugc pham c6 thé dugc bao ché & dang thudc tiém giai phong kéo dai. Céc ché
pham tac dung kéo dai nay c6 thé duoc st dung bang cach ciy ghép (vi dy, dudi da
hodc trong co) hodc bang céch tiém trong co. Do d6, vi du cac hop chit c6 thé dugc
bao ché cing v6i nguyén liu 1a polyme hodc cac nguyén liéu ky nudce thich hgp (vi
du, dudi dang nhil tuong trong du chip nhan dugc) hodc cac nhua trao d6i ion hoac
duéid@ngcécdﬁnxuétﬁtan,viducécrnuéiﬁtan.

DPé sur dung trong ma hodc dudi ludi, cac ché phém ¢ thé c6 dang vién nén,
thudc hinh thoi, vién ngdm hodc gel duogc bao ché theo cach thong thuong. Cac ché
pham nay c6 thé chira thanh phan hoat chit trong chit nén dugc bd sung huong liéu
nhu sucroza va acacia hodc tragacanth.

Dugc phim ciing c6 thé duoc bao ché trong céac ché phdm st dung qua duong
truc trang nhu thude dan hodc dung dich thudc st dung trong truc trang, vi du, chira
chét nén bao ché thudc dan thong thudng nhu bo ca cao, polyetylen glycol, hodc cac
glyxerit khac.

Dugc phdm c6 thé duoc str dung khu tra, nghia 13 bang cach st dung khong
qua dudng toan than. Viéc st dung nay bao gbm bdi ngoai hop chét theo sang ché 1én
biéu bi hoic khoang ma va nho hop chét nay vao tai, mét va mili, sao cho hop chét nay
khong di vao dong mau mot cach dang ké. Nguoc lai, viéc st dung toan than chi viée
st dung qua dudng miéng, trong tinh mach, trong mang bung va trong co.

Dugc pham thich hop dé str dung khu tra bao gdm ché pham 16ng hodc ban
long thich hop dé thAm qua da dén vi tri viém nhu gel, dau xoa bop, thude xtre, kem,
thudc m& hoic bot nhio, va dang giot thich hop dé st dung cho mét, tai hoic miii.
Thanh phin hoat chit ¢6 thé chira, dé si dung khu trd, tir 0,001% dén 10% w/w, vi du
tir 1% dén 2% khdi lugng ctia ché pham.

Dugc phdm dé sir dung bang cach xong hit dugc phan phéi thuan loi tr may
théi, lo khi dung ap luc hodc cac phuong tién thuén tién khac dé phan phéi sol khi. Lo
ap luc co thé chira chét déy thich hop nhu diclodiflometan, tricloflometan,
diclotetrafloetan, cacbon dioxit hodc khi thich hgp khac. Trong truong hop sol khi ap
luc, don vi lidu c6 thé dugc x4c dinh bang cach tao ra van dé phan phéi lugng dugc

dinh lidu. Theo cach khac, d& str dung bing céch xong hit hodc théi, duge pham co thé
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¢ dang ché phém bot kho, vi du hon hop bot cua hop chit nay va chit nén bot thich
hop nhu lactoza hodc tinh bot. Ché phém bot ¢co thé & dang liéu don vi, vi du, vién
nang, dau dan, gelatin hodc vi thudc tir d6 bot co thé dugc st dung véi su hd trg cia
may x0ng hodc may thoi.

CAn hiéu ring ngoai cic thanh phan dugc néu cy thé & trén, cac hop chét va
ché phdm dugc mo ta trong sang ché c6 thé bao gdm cac chit khéac phd bién trong linh
vuc nay tuy theo loai dang bao ché can quan tAm, vi du cac hop chét va ché pham thich
hop dé st dung qua dudng miéng co thé bao gdm chét tao mui vi.

Phuong phép dinh lidu va phac db diéu tri

Theo mdt phuong an, cac hop chit dugc mo ta trong sang ché, hoac mudi
duoc dung ciia nd, duge sit dung trong viéc bao ché thudc dé didu tri cac bénh hodc
cac tinh trang bénh & dong vat c6 vii ma s& duge loi tir viée uc ché hodc 1am giam hoat
tinh autotaxin. Phuong phap diéu tri cdc bénh hodc céc tinh trang bénh bét ky dugc mod
ta trong sang ché & dong vat c6 vu can diéu tri, bao gém viéc st dung cho ddng vét co
va ndy dugc phadm bao gbm it nhit mot hop chit duge mo ta trong sang ché hoic mudi
duoc dung, san phém chuyén hda c6 hoat tinh, tién duoc chit, hodc solvat duge dung
cta no, & lugng co tac dung diéu tri bénh.

Theo mot sb phuong 4n, ché pham chira hop chét theo sang ché dugc st dung
dé didu tri phong bénh va/hodc chita bénh. Trong mot sb tng dung diéu tri, céac ché
phém duoc st dung cho bénh nhan di bi méc bénh hoic tinh trang bénh, véi luong du
dé chita khoi hodc it nhét 1 1am nglng phan nao it nhit mot trong sb céc triéu chimg
ctia bénh hodc tinh trang bénh. Lugng hiéu qua cho tmg dung nay phu thudc vao mirc
d6 nghiém trong va giai doan bi bénh hodc tinh trang bénh, li¢u phap diéu tri trudce do,
tinh trang strc khoe cta bénh nhan, can ning, va dap ung vé6i thube, va y kién ctia thay
thude diéu tri. Luong c6 tac dung diéu tri duoc x4c dinh tuy y bang phuong phép bao
gbm, nhung khdng gi6i han &, ting dn lidu va/hodc thir nghiém 1am sang khoang lidu.

Trong tmg dung phong bénh, ché phdm chira céc hop chit duoc sang ché dé
xuat dugc st dung cho bénh nhan d& méc hoic theo cach khac la c6 nguy co méc
bénh, rdi loan hodc tinh trang bénh cu thé. Luong nay duogc xac dinh 1a "luong hodc
lidu c6 tac dung phong bénh". Trong tmg dung nay, luong chinh xac cling phu thudc
vao tinh trang stc khoe ciia bénh nhén, can n@ng, va cac yéu t6 twong tu khac. Khi

dugc st dung & bénh nhan, lugng hitu hiéu cho ung dung nay s& phu thudc vao muc
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dd nghiém trong va giai doan bi bénh, roi loan hoic tinh trang bénh, liéu phap diéu tri
truéc do, tinh trang stc khoe ctia bénh nhan va dap tng vdi thube, va y kién cua th?ly
thudc diéu tri. Theo mdt khia canh, cac phuong phép diéu tri phong bénh bao gbm str
dung cho dong vat c6 v trude d6 da bi it nhit mat triéu chirmg cia bénh can diéu tri va
hién dang thuyén gidm, dugc pham chira hop chit dugc mo ta trong sang ché, hoic
mudi duge dung ctia né, dé ngin nglra sy tai phét cua triéu ching cua bénh hodc tinh
trang bénh.

Theo mot sb phuong 4n trong d6 tinh trang bénh clia bénh nhén khong cai
thién, dua trén quyét dinh cua bac sy viéc st dung cac hop chit s& duogc st dung
thuong xuyén, tic 13, trong khoang thoi gian kéo dai, ké ca trong sudt cudc doi cia
bénh nhan dé 1am diu hodc theo cach khac 1a kidm soat hodc han ché céc triéu chimg
bénh hoic tinh trang bénh cua bénh nhén.

Theo mot sb phuong an trong d6 tinh trang cia bénh nhan khong cai thién,
lidu cta thudc duge stt dung duge lam giam tam thoi hodc duge dung tam thoi trong
khoang thoi gian nhit dinh (nghia l&, “thdi gian nghi ding thude”). Theo céc phuong
4n cu thé, khoang thdi gian nghi dung thubc nam trong khoang tir 2 ngay dén 1 nam,
bao gdm bang céach chi 14y vi du, 2 ngdy, 3 ngdy, 4 ngdy, 5 ngay, 6 ngay, 7 ngay, 10
ngdy, 12 ngady, 15 ngay, 20 ngay, 28 ngay, hodc nhiéu hon 28 ngay. Viéc giam lidu
trong thoi gian nghi dung thudc 13, bang cich chi 14y vi du, 10% dén 100%, bao gdm
bing cach chi ldy vi du 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, va 100%.

Khi ¢6 su cai thién cac tinh trang bénh cla bénh nhén, lidu duy tri dugc s
dung néu can. Sau d6, theo cac phuong an cu thé, lidu dung hodc tAn sudt st dung,
hodc ca hai, dugc giam xuéng, phu thudc vao triéu chimg, dén muc @6 ma tai d6 bénh,
r6i loan hodc tinh trang bénh da cai thién dugc duy tri. Tuy nhién, theo mot sb phuong
4n nhét dinh, bénh nhan can phuong phap diéu tri gian doan trén co s lau dai tuy theo
su tai phat bat ky cla céc triéu ching

Luogng hoat chét da cho twong Gng véi lugng nay thay d6i phu thudc vao cac
yéu t6 nhu hop chét cu thé, tinh trang bénh va tinh nghiém trong cua nd, dac diém (vi
du, cAn nang, gidi tinh) cua d6i tuong hodc vat chu cin duoc diéu tri, nhung tuy nhién

duoc x4c dinh trong nhitng truong hop cu thé xung quanh trudng hop nay, bao gdm, vi
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du, chét cu thé dugc st dung, dudng st dung, tinh trang bénh Iy dugc didu tri, va dbi
twgng hodc vat chii dugc diu tri.

Tuy nhién, néi chung, lidu duge st dung dé diéu tri cho ngudi truéng thanh
thudng nam trong khoang tir 0,01 mg dén 5000 mg mdi ngay. Theo mot khia canh,
lidu dugc st dung dé diéu tri cho nguoi trudng thanh nam trong khoang tir khoang 1
mg dén khoang 1000 mg mdi ngay. Theo mt phuong 4n, lidu mong mubn dugce trinh
bay thuén tién & lidu don hodc lidu duge chia nhé duge si dung ddng thoi hodc ca csh
nhau céac khoang thoi gian thich hop, vi du duéi dang hai, ba, bbn hodc nhiéu lidu con
mdi ngay. _

Theo mot phuong an, lidu hang ngay thich hop dbi vé6i cac hop chét duoc md
ta trong sang ché, hoic mubi duge dung cua ching, ndm trong khoang tir 0,01 dén
khoang 50 mg/kg thé trong. Theo mot s6 phuong an, liéu hang ngay hodc lugng co tac
dung trong dang lidu 12 thip hon hoic cao hon cac khoang duge chi ra trong ban md
ta, trén co s& nhiéu bién lién quan dén phac dd diéu tri cho ca thé. Theo cac phuong 4n
khac nhau, lidu don vi va liéu hang ngay dugc bién ddi phu thu@c vao nhiéu bién bao
gbm, nhung khong gi6i han ¢, hoat tinh ctia hop chit duoc st dung, bénh hodc tinh
trang bénh duoc diéu tri, cach thirc st dung, cac yéu cAu cua ting ngudi bénh, tinh
nghiém trong ctia bénh hodc tinh trang bénh dugc diéu tri, va danh gia cla béc s§.

Poc tinh va tic dung didu tri bénh clia phac dd dicu tri ndy duoc xdc dinh
bing cac quy trinh dugc chudn trong moi truong nudi cdy té bao hodc dong vat thir
nghiém, bao gbm, nhung khong gidi han &, xac dinh LDso va EDso. Ty 1¢ liéu gitta doc
tinh va tac dung didu tri 14 chi sé didu tri va dugc biéu dién bang ty 1¢ gilta LDso va
EDso. Theo mot sd phuwong én nhét dinh, dit liéu thu duge tir cac thir nghiém nudi céy
té bao va cac nghién ctu trén dong vat dugce st dung @ bao ché khoang liéu hang
ngay co tac dung didu tri va/hodc luong lidu don vi c6 tac dung didu tri dé st dung cho
dong vat, bao gbm ngudi. Theo mdt sd phwong 4n, luong liéu hang ngay cla cac hop
chét duoc mo ta trong sang ché nam trong khoang céc ndng d6 tudn hoan bao gbm gia
tri EDso véi ddc tinh t6i thidu. Theo mot s6 phuong 4n, khoang lidu hang ngay va/hodc
luong liéu don vi thay d6i trong khoang nay phu thudc vao dang liéu luong dugce st
dung va duong st dung dugc st dung.

Theo mot s6 phuong an, doc tinh cho gan c6 thé dugc danh gia thich hop

trong céac tht nghiém in vivo. Theo mot sb phuong 4n, doc tinh cho gan dugc danh gia
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bang cach theo dbi sy tang ndéng do chét chi chi gan ALT, AST, AlkP va bilirubin. Vi
du, trong nghién ctru ddc tinh cho gan cho thich hop, hop chét (1-34) thé hién cac chét
chi thi gan ting cao khong mong mudn trong khi hop chét (1-13) khong thé hién cac
tac dung twong tu. Theo mot s phwong 4n, khong quan sat thiy su ting chét chi thi
gan ALT, AST, AIKP va bilirubin d&i véi hop chat (1-13) khi dugc st dung lidu
100mpk trong thoi gian 5 ngay.

Theo khia canh bét k¥ trong s céc khia canh néu trén 1a cac phuong an khac
trong d6 lugng hitu hig¢u cta hop chit dugc mo ta trong sang ché, hodc mubi dugc
dung ctia chang: (a) duge st dung toan than cho dong vat ¢6 va; va/hodc (b) duoc su
dung bang duong miéng cho dong vét c6 vi; va/hoic (c) duge st dung trong tinh
mach cho ddng vat c¢6 vu; va/hodc (d) duge sir dung bang cach tiém cho dong vét c6
vii; va/hodc (e) duge s dung khu trd cho dong vat c6 vu; va‘hodc () duoc st dung
khong toan than hodc khu tri cho dong vat ¢ vu.

Theo khia canh bét ky trong s& cac khia canh néu trén la cac phuong an khac
bao gdbm mot lan st dung luwong hiru hiéu cta hgp chét nay, bao gbm céc phuong 4n
khac trong d6 (i) hop chit nay duoc stt dung mot 14n mot ngay; hodc (ii) hop chét nay
duoc st dung cho ddng vat c6 va nhiéu 14n trong khoang thoi gian kéo dai mot ngay.

Theo khia canh bét ky trong s cac khia canh néu trén 1a cac phuong an khac
bao gdm nhiéu 14n st dung luong hitu hiéu ctia hop chit nay, bao gdm cac phuong 4n
khac trong d6 (i) hop chét nay duoc st dung lién tuc hodc khong lién tuc: dudi dang
lidu don; (ii) thoi gian gitta nhiéu lin st dung 1a mi 6 gio mot 14n; (iii) hop chat nay
duoc st dung cho dong vat co vu mdi 8 gid mot lan; (iv) hop chét nay dugc st dung
cho déng vat c6 vu mdi 12 gio mot lan; (v) hop chét nay dugc st dung cho dong vat c6
v mbi 24 giov mot 1an. Theo cac phuong 4n khéc hodc phuong an thay thé, phuong
phép nay bao gbm thoi gian ding thudc, trong d6 viéc sit dung hop chét nay duoc
dirng tam tho1 hodc liéu cua hop chét nay duoc st dung bi giam tam thoi; khi két thac
thoi gian dung thubc, viéc st dung lidu hop chit nay dugc bat dau lai. Theo mot
phuong 4n, d§ dai cla thoi gian dung thudc thay dbi tir 2 ngay dén 1 nam.

Trong mot s6 trudng hop, thich hop dé str dung it nhat mot hop chét dugc md
ta trong sang ché, hoic mudi duoc dung cta ching, két hop v6i mot hodc nhiéu dugc
chét khac. Theo mot sb phuong an, dugc phém nay con chira mot hodc nhidu chét

chéng ung thu.
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Theo mot phuong an, tic dung diéu tri bénh ctia mot trong cac hop chét duoc
md ta trong sang ché duoc ting cudng bang cach st dung ta dugc (nghia la, chinh ta
dugc ndy c6 loi ich diéu trj bénh i thiéu, nhung khi két hop v6i dugc chét khac, loi
ich diéu tri chung cho bénh nhan dugc tang cuong). Hodc, theo mot s6 phuong 4n, loi
ich cho bénh nhan dugc gia ting bang cach st dung mot trong cac hop chét dugc md
ta trong sang ché véi mot chét khac (ma ciing bao gdm phéc d6 diéu tri) ma cling c6
lgi ich diéu tri.

Theo mot phuong an cu thé, hop chét dugc mo ta trong sang ché, hodc mubi
duoc dung cia ching, dugc sit dung déng thoi véi duoc chéit thtr hai, trong d6 hop
chit dugc mo ta trong sang ché, hoic mudi duge dung cta ching, va dugc chét tht hai
didu bién cac khia canh khac nhau cta bénh, chimng 161 loan hodc tinh trang bénh ly
dugc didu tri, nhd d6 tao ra loi ich chung 16n hon so véi viéc st dung mdt minh duoc
chét.

Trong truong hop bét ky, bat ké bénh, ching 61 loan hodc tinh trang bénh 1y
duoc didu tri, loi ich chung cho bénh nhén don gian la sy cong hop cda hai dugc chét
ho#c bénh nhan dugc nhan loi ich hiép ddng.

Theo mdt $6 phuong an nhét dinh, cac lidu c6 tac dung diéu tri bénh khac
nhau cua céc hop chat dugc md ta trong sang ché s& duge st dung dé bao ché duoc
phim va/hodc trong cac phac dd didu tri khi cac hop chat dugc mo ta trong sang ché
dugc str dung Kkét hop voi mot hodc nhidu chit bd sung, nhu thude co tac dung diéu tri
bénh bd sung, ta dugc hodc cac chét tuong tu khac. Liéu c6 tac dung diéu tri ctia thude
va c4c chit khac dé sir dung trong phac dd diéu tri két hop tily y dugc xac dinh bang
phuong phap tuong tu véi phuong phép dugc dua ra ¢ trén dbi voi chinh hoat chét.
Hon thé nita, cic phuong phap ngin ngira/diéu tri dugc md ta trong sang ché bao gdm
viéc st dung lidu theo nhip, nghia 13, cung cép lidu thap hon, thuong xuyén hon aé
giam thiéu tac dung phu gay doc. Theo mot sd phuong 4n, phéac dd diéu tri két hop bao
gdm phéc dd diéu tri trong d6 viéc sit dung hop chit dugc mo ta trong sang ché, hoic
mubi dugce dung cta ching, dugc bat du trude, trong, hodc sau khi diéu tri béng chét
thtr hai dwgc mo ta trong sang ché, va lién tuc cho dén thoi diém bét ky trong qua trinh
didu tri bing chat thi hai hodc sau khi két thac viéc diéu tri bang chat thir hai. Phuong
4n nay ciing bao gdm cic phuong phép diéu tri trong d6 hop chit dugc md ta trong

sang ché, hodc mubi duoc dung clia chiing, va chét thtr hai dang dugc st dung két hop
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duoc st dung ddng thoi hodc & thoi diém khac nhau va/hodc cich nhau cac khoang
thoi gian giam hodc tang trong giai doan didu tri. Viée diéu tri két hop con bao gbm
céc phuong phép didu tri dinh ky ma bat dau va ding ¢ céc thoi diém khac nhau dé
gitp quan ly 1am sang bénh nhan.

Puoc hiéu réng phéc dd lidu dé diéu tri, ngin nglra, hodc cai thién (cac) tinh
trang bénh ly can dugc giam nhe, dugc thay dbi theo cac yéu td khac nhau (vi du bénh,
chimg rdi loan hoic tinh trang bénh Iy ma ngudi bénh méc phai; tudi, can ning, gidi
tinh, ché do an, va tinh trang y hoc cta dbi tugng). Do do, trong mot $6 trueong hop,
phéc dd lidu duoc st dung thuc té thay ddi va, theo mot s6 phuong 4n, 1&ch v6i phac
dd liéu dugc duarara ¢ day.

Péi v6i cac litu phap két hop duge md ta trong sang ché, lidu cta cac hop
chit dugc st dung déng thoi c6 thé thay dbi phu thudc vao loai dE‘)ng dugc chét duge
st dung, phu thudc vao loai thude cu thé duoc st dung, phu thudc vao bénh hodc tinh
trang bénh ly duoc diéu tri va v.v.. Theo cac phuong an bd sung, khi dugc sit dung
ddng thoi véi mot hodc nhidu duoc chit khac, hop chit duoc sang ché dé xuét duoc st
dung déng thoi vai mot hoac nhiéu duogc chét khac, hodc lan luot.

Trong céc liéu phéap két hop, nhiéu dugc chét (mot trong céc dugce chét nay 1a
mot trong céc hop chét dugc md ta trong sang ché) duoc st dung theo thir tu bét ky
ho#c tham chi 1a déng thoi. Néu viée st dung 1a déng thoi, thi nhiéu dugc chét, béng
céch chi 14y vi du, dugc cung cap dudi dang lidu don, dugc hop nhét, hodc dudi dang
da liéu (vi du, du6i dang mot vién thudc hodc dudi dang hai vién thudc riéng biét).

Céc hop chit dugc md ta trong sang ché, hoic mudi dugc dung cua chung,
cling nhu céc li¢u phap két hop, dugce sir dung trudc, trong hodc sau khi xuét hién bénh
hogc tinh trang bénh 1y, va viéc xac dinh thoi gian su dung ché phém chra hop chét
thay ddi. Do @6, theo mot phuong an, cac hop chit dugc d& xuét theo sang ché duoc st
dung dé phong nglra va dugc st dung lién tuc cho dbi twgng c6 xu hudng phat trién
cac tinh trang bénh hodc cac bénh dé ngédn ngua sy xuat hién ctia bénh hodc tinh trang
bénh. Theo phuong an khdc, cac hop chét va ché phdm duge st dung cho dbi tuong
trong qué trinh b4t dau co triéu ching hodc sém nhét c6 thé sau khi bét ddu co tridu
tring. Theo cic phuong an cu thé, hop chit duoc mo ta trong sang ché duoc str dung
ngay khi co thé sau khi khoi phat bénh hogc tinh trang bénh ly dugc phat hién hodc

nghi ngo, va trong khoang thoi gian can cho viéc diéu tri bénh. Theo mot sé phwong
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4n, khodng thoi gian cAn thiét cho viéc didu tri thay dbi, va khoang thoi gian diéu tri
nay dugc didu chinh dé phit hop v6i nhu cau cy thé ciia mdi d6i tuong. Vi du, theo cac
phuong an cu thé, hop chat dwgc mo ta trong sang ché hogc ché phdm chira hop chét
nay dugc str dung trong thoi gian it nhat 2 tuln, tir khoang 1 thang dén khoang 5 nam.

Theo mét s phwong 4n, hop chit dugc mo ta trong sang ché, hodc mudi duoc
dung cta ching, dugc sit dung két hop véi lidu phap hoa tri, liéu phdp phong bé
hormon, xa tri, cac khang thé don dong, hoic hdn hop cua chang.

Liéu phap hoa tri bao gbm viéc st dung cac chét chéng ung thu.
Vi du thue hién sang ché

Céc vi du sau day dugc cung cép chi nham muc dich minh hoa va khong gidi

han pham vi cua céc didm yéu cau bao duge néu & day.

Tbng hop etyl 2-flo-3-mercaptobenzoat (Chét trung gian A):

4

F F PMBSH F F
Br COH  EtOH, H,SO4 Br CO,Et Pd,(dba); Xantphos PMB/S CO,Et TFA HS CO,t
Hbi luu, 24 giv DIPEA, 1,4-dioxan 80°C, 12 gio
1 2 90°C, 2 gio 3 A

Buéc 1: Tong hop etyl 3-bromo-2-flobenzoat (2):

B6 sung H,SO4 ddc (3 mL) vao dung dich duoc khudy chtra axit 3-bromo-2-
flobenzoic 1 (25,0 g, 114,15 mmol) trong etanol (400 mL) & nhiét do phong va khudy
& nhiét do hdi luu trong 24 gid. Phan tng nay duge theo doi bang LC-MS; sau khi
hoan thanh phan tmg, hdn hop phan Gng dugc ¢d dé thu duoc cin. Can nay duoc pha
loang bang EtOAc (500 mL), rira bang nuée (300 mL), nude mudi (300 mL), 1am kho
bang Na»SO04, loc va ¢d dudi ap sudt giam tao ra hop chét 2 (26,0 g, 92%) 1a chét long
mau vang nhat. "H NMR (400 MHz, CDCls): ¢ 7,88-7,84 (m, 1H), 7,72-7,69 (m, 1H),
7,08-7,04 (m, 1H), 4,39 (q, J= 7,2 Hz, 2H), 1,39 (t, J=7.2 Hz, 3H).

Budce 2: Tong hop etyl 2-flo-3-((4-metoxybenzyl)thio)benzoat (3):

1,4-dioxan (250 mL) dugc khir khi bang cach suc bang khi N, trong 30 phut va
bb sung vao d6 dung dich chira hop chit 2 (13,2 g, 53,4 mmol) trong 1,4-dioxan (50
mL; da dwoc khik khi), (4-metoxyphenyl)metanthiol (PMBSH) (8,2 g, 53,4 mmol),
xantphos (1,54 g, 2,66 mmol), diisopropyl etyl amin (19,6 mL, 106,8 mmol) va
Pdy(dba)s (1,22 g, 1,33 mmol) & nhiét d§ phong. Hon hop phéan tng dugc gia nhiét dén
90°C va khudy trong 2 gid. Phan ing nay dugc theo doi bang TLC; sau khi hoan thanh
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phan tng, hdn hop phan tng duoc pha lodng bang hexan (450 mL) va khudy & nhiét
d6 phong trong 15 phut. Dung dich tao ra dugc loc qua xelit va rira bang hexan (100
mL). Phan dich loc dugc rira bing nude (250 mL), lam kho bang NaxSOq, loc va cd
dudi 4p sudt giam thu duge hop chét tho. Hop chét nay dugce tinh ché bang sic ky cot
silicagel bang cach st dung 3-4% EtOAc/Hexan tao ra hop chét 3 (15 g, 88%) la chét
rin mau vang nhat. 'H NMR (500 MHz, CDCl): 6 7,78-7,74 (m, 1H), 7,43-7,39 (m,
1H), 7,19 (d, J = 8,0 Hz, 2H), 7,07-7,04 (m, 1H), 6,80 (d, /= 8,0 Hz, 2H), 4,41 (q, J =
7.2 Hz, 2H), 4,08 (s, 2H), 3,78 (s, 3H), 1,41 (t, J= 7,2 Hz, 3H). LC-MS (ESI): 89,7%;
m/z 318,9 (M - HY); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 4,22 phut; 5
mM NH4OAc: ACN; 0,8 mL/phut).

Buéc 3: Tong hop etyl 2-flo-3-mercaptobenzoat (A):

Dung dich di duoc khudy cta hop chét 3 (30,0 g, 93,75 mmol) trong TFA (54,5
mL) dugc gia nhiét dén nhiét do 80°C va khudy trong 12 gid trong khi quyén tro. Phan
tmg nay dugc theo doi bang TLC; sau khi hoan thanh phén (mg, cac chét d& bay hoi
dugc loai bd dudi ap sudt giam. Cin dugc hoa tan trong nude da lanh (100 mL), bazo
héa bang natri bicacbonat rin va chiét bang FtOAc (2 x 200 mL). Cac dich chiét hiru
co két hop dugc 1am kho bing NazSOu, loc va ¢d dusi 4p sudt giam thu duge hop chét
thd. Hop chét nay dugc tinh ché bang sic ky cot silicagel bang cach st dung 3%
EtOAc/Hexan dé tao ra hop chét A (11,7 g, 62%) 1a sird mau nau nhat. "H NMR (500
MHz, CDCls): 6 7,70-7,66 (m, 1H), 7,48-7,44 (m, 1H), 7,08-7,04 (m, 1H), 4,20 (g, J =
7.5 Hz, 2H), 3,67 (s, 1H), 1,40 (t, J= 17,5 Hz, 3H); LC-MS (ESI): 91,8%; m/z 199,0 M
- HY); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT 2,60 phut; 5 mM NH4OAc:
ACN; 0,8 mL/phut).

Tbng hop 4-bromo-1-propyl-1H-pyrazol (Chét trung gian B):

Br
=
N B

Dung dich cta 4-bromo-1H-pyrazol (25,0 g, 170,10 mmol) trong THF (100
mL) dugc b sung timg giot vao NaH (10,2 g, 255,0 mmol; 60% trong dau) trong THF
(200 mL) & nhiét d6 0°C trong khi quyén tro va khudy trong 30 phit. Hon hop phan
rng nay sau do dugc lam 4m dén nhiét do phong va viéc khudy dugc tiép tuc trong 45
phut nita. Iodopropan (31,8 g, 204,12 mmol) dugc bd sung vao hdn hop phan tng nay
& nhiét d6 0°C; 1am Am dén nhiét do phong va khudy trong 12 gid. Phan ing nay duoc
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theo ddi bing TLC; sau khi hoan thanh phan tng, hdn hop phan tmg duoc dap t4t bang
nuéce (40 mL) va chiét bing BtOAc (3 x 50 mL). Céc dich chiét hitu co két hop duoc
1am khd bang NaSOs, loc va cd dudi ap sudt giam dé thu dugc hop chit tho. Hop chit
nay duoc tinh ché bang sic ky cot silicagel bing cach st dung 2-5% EtOAc/Hexan dé
tao ra hop chét trung gian B (4-bromo-1-propyl-1H-pyrazol; 27,3 g, 86%) 1a dau
khong mau. 'H NMR (400 MHz, CDCL): 6 7,44 (s, 1H), 7,38 (s, 1H), 4,04 (t,J=172
Hz, 2H), 1,90-1,82 (m, 2H), 0,92 (t, J=7,2 Hz, 3H); MS (ESI): m/z 189 (M + H").
Téng hop 4-bromo-1-metyl-1H-pyrazol (Chét trung gian C):
Br.

N
|

Cc
Theo quy trinh dbi v6i chit trung gian B nhung s dung Etl thay cho
iodopropan, chét trung gian C dugc didu ché 1a chit 16ng mau vang nhat. "H NMR
(500 MHz, CDCl3): 6 7,45 (s, 1H), 7,38 (s, 1H), 3,79 (s, 3H).
Toéng hop 4-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1 H-pyrazol (Chét trung
gian D):

Theo quy trinh d6i v6i chét trung gian B nhung st dung SEM clorua thay cho
iodopropan, Chét trung gian D dugc didu ché 1a chit 1ong mau vang. 'H NMR (500
MHz, DMSO-ds): ¢ 8,15 (s, 1H), 7,63 (s, 1H), 5,38 (s, 2H), 3,52 (t, /= 8,5 Hz, 2H),
0,82 (t, J=17,5 Hz, 2H), 0,04 (s, 9H).

Tbng hop 4-bromo-1-(etyl-ds)- LH-pyrazol (Chét trung gian E):

Br

\
2/ /\N
N
D&D
D D
D

E
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Theo quy trinh d6i v6i chét trung gian B nhung sit dung etyl iodua-ds thay cho
iodopropan, chét trung gian E dugc didu ché 13 dau khong mau. 'H NMR (500 MHz,
CDCls): 6 7,44 (s, 1H), 7,40 (s, 1H).

Tbng hop 4-bromo-1-(2,2,2-trifloetyl)-1H-pyrazol (Chét trung gian F):

Theo quy trinh d6i v6i chét trung gian B nhung st dung 1,1,1-triflo-2-iodoetan
thay cho iodopropan va Cs2CO; /DMF thay cho NaH/THF, chit trung gian F dugc
didu ché 1a diu khong mau. 'H NMR (400 MHz, CDCls): 6 7,55 (s, 1H), 7,54 (s, 1H),
4,67 (q, 2H).

Vi du 1: Toéng hop axit 3-((2,6-diclo-1-(l-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio)benzoic (Hop chét 1-1)

Br.
\TTNN—J/_—
SN B

HS COOEt
N,N’-dimetyl mCI \©/
/©j>:o POCl3 mq etylendiamin _  Cl N _
cl N Toluen 1100c  © N KsPOs, Cul, toluen, 2/\” NCS, CH,Cl,

1 giv 120°C, 12 giv -N Nhiét do phong, 12 git

N-
1 2 $
) -
CO,Et CO,H
cl N LiOH. HZO cl N
%*7] THFFbO é*\
N %
11

- Nhiét d6 phong, 12 gid

Budc 1: Tong hop 2,6-diclo-1H-indol (2):

B6 sung N,N-dimetylanilin (362 mg, 2,99 mmol) va POCI3 (918 g, 5,98 mmol)
vao dung dich dugc khudy chira 6-cloindolin-2-on 1 (500 mg, 2,99 mmol) trong toluen
(25 mL) trong khi quyén tro & nhiét do phong; dugc gia nhiét dén 110°C va khudy
trong 1 gid. Phan tng ndy dugc theo ddi bang TLC; sau khi hoan thanh phan Ung, hdn
hop phan tmg dwoc ddp tht bing dung dich nude NaHCOs 10% (30 mL) va chiét bang
EtOAc (2 x 30 mL). Céc dich chiét hitu co két hop duge lam khd bang NaxSOq, loc va
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cd dudi &p suét giam dé thu duge hop chét thd. Hop chit thd nay dwoc tinh ché bing
séc ky cot silicagel bang cach st dung 5% EtOAc/ Hexan tao ra hop chét 2 (350 mg,
63%) 12 chét rin mau tring nhat. "H NMR (400 MHz, CDCL): 6 8,09 (br s, 1H), 7,41
(d, J= 8,4 Hz, 1H), 7,28 (s, 1H), 7,09 (d, J = 8,4 Hz, 1H), 6,39 (s, 1H); MS (ESI): m/z
184 (M - H")

Buéce 2: Tong hop 2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)- 1 H-indol (3):

Bd sung 4-bromo-1-propyl-1H-pyrazol (chit trung gian B; 422 mg, 2,27
mmol), kali phosphat (1 g, 4,72 mmol), N,N -dimetyletylen diamin (66,7 mg, 0,75
mmol) va Cul (36 mg, 0,18 mmol) vao dung dich dugc khudy chita hop chét 2 (350
mg, 1,89 mmol) trong toluen (10 mL) trong khi quyén tro & nhiét 4o phong; dugc gia
nhiét dén 120°C va khudy trong 12 gi& trong binh dwoc déy kin. Phan tng nay dugc
theo doi béng TLC; sau khi hoan thanh phan tUng, cac chit d& bay hoi dugc loai bod
dudi 4p sudt giam thu dugc chit thd. Hop chit ndy dugc tinh ché bang sic ky cot
silicagel bang cach st dung 5-7% EtOAc/Hexan tao ra hop chat 3 (200 mg, 36%) 1a
diu khong mau. 'H NMR (500 MHz, CDCls): 6 7,63 (s, 1H), 7,59 (s, 1H), 7,44 d,J=
9,0 Hz, 1H), 7,14 (s, 1H), 7,11 (d, J = 9,0 Hz, 1H), 6,55 (s, 1H), 4,18 (t, /= 7,0 Hz,
2H), 2,02-1,97 (m, 2H), 0,98 (t, J = 7,5 Hz, 3H); LC-MS (ESI): 59,4%; m/z 294,2 (M
+ H"Y); (cdt: X Select C-18, 50 x 3,0 mm, 3,5 um); RT 4,66 phut; 5 mM NHsOAc:
ACN; 0,8 mL/phut).

Budge 3: Tong hop etyl 3-((2,6-diclo-1-(1-propyl- 1 H-pyrazol-4-yl)-1H-indol-3-
yl)thio) benzoat (4):

B4 sung NCS (109 mg, 0,81 mmol) vao dung dich duge khudy chia etyl 3-
mercaptobenzoat (124,9 mg, 0,68 mmol) trong CH2Cl (20 mL) trong khi quyén tro &
nhiét d6 0°C; lam 4m dén nhiét do phong va khudy trong 1 gio. B sung hop chét 3
(200 mg, 0,68 mmol) vao dung dich nay ¢ nhiét do 0°C; lam Am dén nhiét do phong va
khudy trong 12 gid. Phan Gmg nay dugc theo doi bang TLC; sau khi hoan thanh phan
mg, hdn hgp phéan ung dugc pha lodng bang nuéc (25 mL) va chiét bang CH,Cl» (3 x
25 mL). Cac dich chiét hitu co két hop duge lam kho bang NaaSOs, loc va ¢b dudi dp
suit giam thu duge hop chit tho. Hop chit nay dugce tinh ché bang HPLC didu ché dé
tao ra hop chat 4 (15 mg, 5%) 1a diu khong mau. 'H NMR (500 MHz, CDCls): 6 7,90
(s, 1H), 7,79-7,77 (m, 1H), 7,69 (s, 1H), 7,66 (s, 1H), 7,48 (d, J= 9,0 Hz, 1H), 7,26~
7,22 (m, 3H), 7,16 (d, J = 9,0 Hz, 1H), 4,32 (¢, J = 7,5 Hz, 2H), 4,20 (t, J = 7,0 Hz,
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2H), 2,02-1,98 (m, 2H), 1,37-1,34 (t, J = 7,5 Hz, 3H), 1,01 (t, /= 7,0 Hz, 3H); LC-MS
(ESI): 92,7%; m/z 475,8 (M + H"); (cot: X Select C-18, 50 x 3,0 mm, 3,5 um); RT
5,03 phut; 5 mM NH4OAc: ACN; 0,8 mL/phtt).

Buéc 4: Tng hop axit 3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-3-
yl)thio) benzoic:

B6 sung LiOH.H,O (5,3 mg, 0,12 mmol) vao dung dich dugc khudy chta hop
chit 4 (15 mg, 0,031 mmol) trong THF:H,O (1:1, 5 mL) trong khi quyén tro & nhiét do
0°C; lam 4m dén nhiét d6 phong va khudy trong 12 gid. Phan ng nay dugc theo doi
bing TLC; sau khi hoan thanh phan mg, cac chét d& bay hoi dugc loai bo dudi ap suit
giam. Can ndy dugc pha loang bang nude (20 mL), dugc axit héa bing axit xitric va
chiét bing CH,Cly (2 x 20 mL). Céc dich chiét hitu co két hop duge lam kho bang
NazSOs4, loc va co dudi ap suét giam dé tao ra hop chét néu & d& muc 1-1 (10 mg,
71%) 12 chét rin mau tring nhat. 'H NMR (400 MHz, CD3;0D): ¢ 8,12 (s, 1H), 7,78-
7,75 (m, 3H), 7,49 (d, J = 8,4 Hz, 1H), 7,32-7,31 (m, 2H), 7,22-7,18 (m, 2H), 4,24 (t,J
= 7.2 Hz, 2H), 2,02-1,93 (m, 2H), 0,98 (t, J = 7,2 Hz, 3H); MS (ESI): m/z 446,3 (M");
HPLC: 98,8%; (cot: Acquity BEH C-18 (50 x 2,1 mm, 1,7 p); RT 2,94 phut; ACN:
0,025% TFA (trong nudce); 0,5 mL/phut.

Vi du 2: Téng hop axit 3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-y1)-1H-
indol-3-yl)thio)benzoic (Hop chét 1-3)

/N\
);/N~\_ S
Br B COzEt
N,N’-dimetyl ~ Cl N\
m o COzEt N NBS, CCI4
N -
cl N

etylen diamin

A
N
/
K3POq, Cul, N~ NCS, CHyCl,, / Nhiét d§ phong,
Toluen, 140°C, 12 gid S Nhiét d phong, 12 gid N-N

12 gio

AN

S’<:i2 S’<:iz s
Xantphos,
mm COEt  pd,(dba)s m oy COE!  LioHHO m o oo
cl N B6t Zn, Zn(CN)2, DMA N THF: MeOH: H,0, N
2/\” phén tr luong, 120°C, 2/\” Nhiét do phong, 4 glor 2\”
g,N
4

30 phut ; %
13

Buéc 1: Tong hop 6-clo-1-(1-propyl-1H-pyrazol-4-yl)- 1H-indol (2):

N -N
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B4 sung N,N’-dimetyletylen diamin (233 mg, 2,64 mmol), kali phosphat (3,50
g, 16,55 mmol) va 4-bromo-1-propyl-1H-pyrazol (Chét trung gian B; 1,23 g, 6,62
mmol) vao dung dich dugc khqu chtra 6-clo-1H-indol 1 (1,0 g, 6,62 mmol) trong
toluen (25 mL) trong khi quyén tro & nhiét do phong va sau d6 khir khi trong mdi
trudng argon trong 15 phut. B6 sung Cul (126 mg, 0,66 mmol) vao dung dich nay va
day kin binh phan ting. Hon hop phén tmg dugc gia nhi€t dén 140°C va khudy trong
12 gio. Phan Gng nady duoc theo doi bang TLC; sau khi hoan thanh phan tng, hdn hop
phan g dugc loc va dich loc duge co dudi ap suit giam thu dugc chét thd. Chét nay
dugc tinh ché bang sic ky cot silicagel bang céach st dung EtOAc/Hexan 10-15% tao
ra hop chét 2 (1,5 g, 88%) duéi dang diu mau vang. 'H NMR (500 MHz, CDCl): ¢
7,68 (s, 1H), 7,62 (s, 1H), 7,55 (d, J = 10,0 Hz, 1H), 7.35 (s, L1H), 7,17 (d, J = 3,5 Hz,
1H), 7,11 (d, J= 10,0 Hz, 1H), 6,59 (d, J= 3,5 Hz, 1H), 4,17 (t, J=17,5 Hz, 2H), 2,00-
1,96 (m, 2H), 1,00 (t, J= 7,5 Hz, 3H); LC-MS (ESI): 93,3%; m/z 260,2 (M + H"); (cot:
X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 4,04 phut; 5 mM NH4OAc: ACN; 0,8
mL/phut).

Buéc 2: Tbéng hop etyl 3-((6-clo-1-(1-propyl- 1H-pyrazol-4-yl)-1H-indol-3-
yl)thio) benzoat (3):

B6 sung NCS (271 mg, 2,03 mmol) vao dung dich dugc khudy chira etyl 3-
mercaptobenzoat (372 mg, 2,03 mmol) trong CH2Cl2 (20 mL) trong khi quyén tro &
nhiét d@d 0°C; 1am 4m dén nhiét do phong va khudy trong 45 phit. B4 sung hop chét 2
(500 mg, 1,93 mmol) vao dung dich nay & nhiét d6 0°C; lam Am dén nhiét dd phong va
khudy trong 12 gi¢. Phan tng nay dugc theo doi bang TLC; sau khi hoan thanh phan
tmg, hdn hop phan tng dugc pha loang bang nude (40 mL) va chiét bang CH,Cl (3 x
20 mL). Dich chiét hitu co két hop duge 1am kho bang NaxSOs, loc va cb dudi ap suét
giam thu dugc hop chét thd. Hop chét nay dugc tinh ché bing sic ky cot silicagel béang
cach st dung 10-15% EtOAc/Hexan tao ra hop chat 3 (700 mg, 83%) dudi dang dau
mau vang. 'H NMR (400 MHz, CDCl): J 7,89 (s, 1H), 7,76-7,74 (m, 1H), 7,72 (s,
1H), 7,68 (s, 1H), 7,49-7,47 (m, 2H), 7,40 (s, 1H), 7,24-7,23 (m, 2H), 7,15 (d, J= 8,4
Hz, 1H), 4,32 (q, J= 7,2 Hz, 2H), 4,18 (t, /= 7.2 Hz, 2H), 2,01-1,96 (m, 2H), 1,34 (4,
J =12 Hz, 3H), 1,00 (t, J= 7,2 Hz, 3H); LC-MS (ESI): 72,2%; m/z 440,4 M + H");
(cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT 4,87 phat; 5 mM NH4OAc: ACN;
0,8 mL/phut).
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Buée 3: Téng hop etyl 3-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio) benzoat (4):

B4 sung NBS (44,85 mg, 0,25 mmol) vao dung dich dugc khudy chira hop chét
3 (100 mg, 0,22 mmol) trong CCls (10 mL) & nhiét do phong trong khi quyén tro va
khudy trong 12 gid. Phan Gng nay dugc theo ddi bang TLC; sau khi hoan thanh phéan
tmg, hdn hop phan umg dugc pha loang bang nude (20 mL) va chiét bang CH>Cl> (3 x
20 mL). Cac dich chiét hiru co két hop duge lam kho bang natri sulphat, loc va c6 dudi
ap suét giam thu dugc chit thd. Hop chét nay dugc tinh ché bang sic ky cot silicagel
bang cich st dung 10-15% EtOAc/Hexan tao ra hop chét 4 (55 mg, 47%) la chét ran
mau tring nho. '"H NMR (500 MHz, CDCls): d 7,90 (s, 1H), 7,78-7,77 (m, 1H), 7,68
(s, 1H), 7,66 (s, 1H), 7,49 (d, J= 8,5 Hz, 1H), 7,25-7,24 (m, 2H), 7,20 (s, 1H), 7,14 (d,
J= 28,5 Hz, 1H), 4,35 (q, J= 7,0 Hz, 2H), 4,20 (t, J= 7,5 Hz, 2H), 2,03-1,98 (m, 2H),
1,35 (t, J= 7,0 Hz, 3H), 1,01 (t, J= 7,5 Hz, 3H); LC-MS (ESI): 93,3%; m/z 520,8 (M"
+2); (cdt: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT 5,02 phut; 5 mM NH4OAc:
ACN; 0,8 mL/phut).

Bugc 4: Tong hop etyl 3-((6-010-2-xyano-1-(1-propy1-1H—pyrazol-4—yl)-1H-
indol-3-yl) thio) benzoat (5):

Bd sung bodt kém (5,02 mg, 0,07 mmol), ZnCN, (67,8 mg, 0,58 mmol),
xantphos (89,5 mg, 0,15 mmol), Pdx(dba)s (70,85 mg, 0,07 mmol) vao dung dich duogc
khudy chira hop chét 4 (200 mg, 0,38 mmol) trong DMA (20 mL) trong khi quyén tro
& nhiét 4o phong; gia nhi€t dén 120°C trong vi séng trong 30 phut. Phan tmg nay duogc
theo ddi bang TLC; sau khi hoan thanh phan ung, hdn hop phén tng duge pha lodng
bing nuéc (20 mL) va chiét bang CH2Cly (3 x 20 mL). Céc dich chiét hitu co két hop
duogc lam kho bang NazSOs, loc va ¢ dudi ép suit giam thu dugc hop chét tho. Hop
chét nay dugc tinh ché bang sac ky cdt silicagel bang cach stt dung EtOAc/ Hexan 10-
15% tao ra hop chit 5 (60 mg, 33%) la chét rin mau tring nho. 'H NMR (500 MHz,
CDCls): 6 7,99 (s, 1H), 7,87 (d, J= 7,5 Hz, 1H), 7,78 (s, 2H), 7,54 (d, J = 8,5 Hz, 1H),
7.42-7,27 (m, 3H), 7,24-7,22 (m, 1H), 4,36 (¢, J = 7,0 Hz, 2H), 4,21 (t, J = 7,5 Hz,
2H), 2,02-1,98 (m, 2H), 1,36 (t, J = 7,0 Hz, 3H), 1,01 (t, J = 7.5 Hz, 3H); LC-MS
(ESD): 92,5%; m/z 465 (M + H*Y); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT
4,92 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).
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Buéc 5: Téng hop axit 3-((6-clo-2-xyano-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl) thio) benzoic:

B4 sung LiOH.H,0 (16,3 mg, 0,38 mmol) vao dung dich dugc khudy chtra hop
chét 5 (60 mg, 0,12 mmol) trong THF:MeOH:H20 (3:1:1, 5 mL) trong khi quyén tro &
nhiét do 0°C; 1am 4m dén nhiét do phong va khudy trong 4 gio. Phan Gng nay duoc
theo ddi bang TLC; sau khi hoan thanh phan Ung, cac chit d& bay hoi dugc loai bd
dudi ap sudt giam. Cin nay duoc pha lodng bang nuée (15 mL), duge axit hoa bang
axit xitric dén do pH ~ 2,0. Chét rin thu dugce duoc loc va duge lam kho dudi ap suht
giam dé tao ra hop chit néu & dé muc 1-3 (20 mg, 35%) dudi dang chét rén mau tring
nho. 'H NMR (400 MHz, CD;0D): 6 8,23 (s, 1H), 7,88 (s, 1H), 7,87 (s, 1H), 7,82 (d, J
= 8,0 Hz, 1H), 7,57 (d, J = 8,4 Hz, 1H), 7,43 (d, J = 8,4 Hz, 1H), 7,38-7,32 (m, 2H),
727 (d, J = 8,4 Hz, 1H), 4,25 (t, J = 7,2 Hz, 2H), 2,02-1,93 (m, 2H), 0,98 (t, J= 7,2
Hz, 3H); LC-MS (ESI): 96,4%; m/z 435,4 (M - H"); (cot: X Select CSH C-18, 50 x 3,0
mm, 3,5 pm); RT 3,19 phat; 5 mM NH4OAc: ACN; 0,8 mL/phat); HPLC: 94,6%;
(cdt: Acquity BEH C-18 (50 x 2,1 mm, 1,7 p); RT 2,78 phut; ACN: 0,025% TFA
(trong nuée); 0,5 mL/phit.

Vi du 3: Téng hop axit 3-((6-c10-2-xyclopropyl-1-(1-propyl-1H-pyrazol—4-y1)-

1H-indol-3-yl)thio)benzoic (Hop chat 1-4)
1 1

)
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Buge 1: Téng hop etyl 3-((6-clo-2-xyclopropyl-1-(1-propyl-1H-pyrazol-4-yl)-
1 H-indol-3-yl)thio)benzoat (2):

B6 sung axit xyclopropyl boronic (16,6 mg, 0,19 mmol), KOAc (56,8 mg, 0,58
mmol) vao dung dich dugc khudy chira etyl 3-((2-bromo-6-clo-1-(1-propyl-1H-
pyrazol-4-y1)-1H-indol-3-yl)thio)benzoat 1 (Vi du 2, Buée 3; 100 mg, 0,19 mmol)
trong DME (20 mL) trong khi quyén tro & nhiét do phong va dugce khir khi trong 15
phut. Bé sung Pd(dppf)Clz (28,3 mg, 0,038 mmol) vao dung dich nay, gia nhiét dén
85°C va khudy trong 7 gid. Phan ting nay dugc theo d&i bang TLC; sau khi hoan thanh
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phan tng, hdn hgp phan ing dugc pha loang bang nuéc (20 mL) va chiét bang CH,Cl,
(3 x 20 mL). C4c dich chiét hitu co két hop duge 1am kho bang NaxSOs, loc va cb dudi
ap suét giam thu dugc hop chit thd. Hop chét thd dugc tinh ché bang sic ky cot
silicagel bang cach st dung 8-10% EtOAc/Hexan d8 tao ra 43 mg hop chat 2 c6 do
tinh khiét 1a 51%. Nguyén lidu khong tinh khiét dugc tinh ché thém bing HPLC diéu
ché dé tao ra hop chét tinh khiét 2 (25 mg, 27%) dudi dang dau khong mau. 'H NMR
(500 MHz, CDCls): 6 7,83 (s, 1H), 7,74 (d, J= 7.5 Hz, 1H), 7,69 (s, 1H), 7,65 (s, 1H),
741 (d, J = 8,5 Hz, 1H), 7,26-7,22 (m, 2H), 7,14-7,08 (m, 2H), 4,34 (q, J = 7,5 Hz,
2H), 4,21 (t, J=7,0 Hz, 2H), 2,03-1,98 (m, 2H), 1,76-1,75 (m, 1H), 1,05-1,01 (m, 2H),
1,36 (t, J = 7,5 Hz, 3H), 1,00 (t, J = 7,0 Hz, 3H), 0,87-0,84 (m, 2H); LC-MS (ESI):
89,7%; m/z 480,5 (M + H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 4,83
phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Buge 2: Tong hop axit 3-((6-010-2-xyclopropyl—1-(1-propyl-1H-pyrazol-4-y1)—
1H-indol-3-yl)thio)benzoic:

B4 sung LiOH.H20 (6,5 mg, 0,15 mmol) vao dung dich duge khudy chira hop
chét 2 (25 mg, 0,05 mmol) trong THF:H>O (1:1, 5 mL) trong khi quyén tro & nhiét do
0°C; 1am 4m dén nhiét do phong va khudy trong 12 gid. Phan tung nay dugc theo doi
bing TLC; sau khi hoan thanh phan tmg, céc chat dé bay hoi dugc loai bo dudi ap suét
giam. Can nay dugc pha loang bang nuéce (15 mL), duoc axit hoa bang axit Xitric va
chiét bing EtOAc (2 x 20 mL). Céc dich chiét hitu co két hop duge lam kho bang
Na,SO0s, loc va cd dudi ap suit giam thu dugc hop chét thd. Hop chit tho dugc nghién
min voi n-pentan (2 x 5 mL) 8 tao ra hop chét néu & dé& muc 1-4 (10 mg, 43%) 12 chét
rén mau tring nhé. 'H NMR (400 MHz, CD;OD): 6 8,07 (s, 1H), 7,76 (s, 1H), 7,71 (d,
J=17,6 Hz, 1H), 7,68 (s, 1H), 7,38 (d, J = 8,0 Hz, 1H), 7,31-7,28 (m, 1H), 7,21-7,18
(m, 1H), 7,09-7,05 (m, 2H), 4,24 (t, J = 7,2 Hz, 2H), 2,02-1,97 (m, 2H), 1,86-1,82 (m,
1H), 1,01-0,97 (m, 5H), 0,85-0,82 (m, 2H); MS (ESI): m/z 452,3 (M + H"); HPLC:
86,9%; (cot: Acquity BEH C-18 (50 x 2,1 mm, 1,7 w); RT 3,00 phat; ACN: 0,025%
TFA (trong nudce); 0,5 mL/phut.

Vi du 4: Toéng hop axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)benzoic (Hop chét 1-7)
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gN ;,N ;,N
4 5 1-7

Bude 1: Téng hop 6-clo-7-flo-1H-indol (2):

Bb sung vinyl magie bromua (1 trong dung dich THF; 170 mL, 170,94
mmol) vao dung dich dugc khudy chira 1-clo-2-flo-3-nitrobenzen 1 (10,0 g, 56,98
mmol) trong THF (100 mL) trong khi quyén tro & nhiét do phong, lam lanh xudng
nhiét d6 -40°C va khudy trong 30 phut. Phan ng nay dwgc theo ddi bang TLC; sau khi
hoan thanh phan Ung, hdn hop phan tng dugc dap t4t bang dung dich NH4Cl bdo hoa
(50 mL), chiét bang EtOAc (2 x 50 mL). Cdc chét chiét hitu co két hop dugc rira bang
dung dich NH4Cl (40 mL), lam kho bang Na»SO04, loc va cd dudi ap suit giam thu
dugc chét thod. Chét nay dugc tinh ché bing sic ky cot silicagel bang cach st dung
EtOAc/ Hexan 2% tao ra hop chat 2 (1,1 g, 11,4%) duéi dang dau mau nau. '"H NMR
(500 MHz, CDCls): 6 8,36 (br s, 1H), 7,31 (d, J = 8,0 Hz, 1H), 7,25-7,22 (m, 1H),
7,08-7,05 (m, 1H), 6,56-6,54 (m, 1H).

Budce 2: Tong hop 6-clo-7-ﬂo-1-(1-propyl-1H—pyrazol-4-yl)-lH—indol 3):

B4 sung N,N’-dimetyl etylen diamin (229 mg, 2,60 mmol), kali phosphat (3,44
g, 16,27 mmol), 4-bromo- 1-propyl-1H-pyrazol (Chét trung gian B; 1,21 g, 6,50
mmol), Cul (124 mg, 0,65 mmol) vao dung dich duoc khudy chtra hop chit 2 (1,1 g,
6,48 mmol) trong toluen (15 mL) trong khi quyén tro & nhiét do phong, khir khi trong
mdi truong argon trong 15 phut; gia nhiét dén 140°C va khudy trong 20 gid trong binh
day kin. Phan Gng nay dugc theo doi bang TLC; sau khi hoan thanh phén tng, hdn hop

phan tng dugc pha loang bang EtOAc (30 mL), loc va dich loc dugce cd dudi ap suét
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giam thu dugc hop chét tho. Hop chét nay dugc tinh ché bang séic ky cot silicagel bang
cach st dung 8-10% EtOAc/ Hexan tao ra hgp chat 3 (1,3 g, 72%) 1a chét 16ng mau
nau. '"H NMR (500 MHz, CDCls): 6 7,64 (s, 1H), 7,60 (s, 1H), 7,31 (d, /= 7,5 Hz,
1H), 7,12-7,07 (m, 2H), 6,60 (s, 1H), 4,13 (t, J= 7,0 Hz, 2H), 1,99-1,91 (m, 2H), 0,97
(t, J = 8,0 Hz, 3H); LC-MS (ESI): 93,5%; m/z 278,2 (M + H"); (cot: X Select CSH C-
18, 50 x 3,0 mm, 3,5 um); RT 4,08 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Bude 3: Téng hop etyl 3-((6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-indol-
3-yl) thio)benzoat (4):

B4 sung NCS (48,2 mg, 0,36 mmol) vao dung dich duoc khudy chira etyl 3-
mercaptobenzoat (66 mg, 0,36 mmol) trong CH2Clz (5 mL) trong khi quyén tro & nhiét
do phong va khudy trong 50 phit. B6 sung hop chét 3 (100 mg, 0,36 mmol) vao dung
dich nay & nhiét d phong va khudy trong 16 gid. Phan ing nay dugc theo doi bang
TLC; sau khi hoan thanh phan g, hdn hop phan tng dugc pha lodng bang nudc (25
mL) va chiét bing CH>Cl (2 x 20 mL). C4c dich chiét hitu co két hop dugc rira bing
nude mudi (20 mL), 1am kho bang NaSO4, loc va cb dudi ap suét giam thu duge hop
chét tho. Hop chat nay duge tinh ché bang sic ky ct silicagel bang cach st dung 9%
EtOAc/Hexan tao ra hop chit 4 (100 mg, 61%) la sird khong mau. TH NMR (500
MHz, CDCl): 6 7,88 (s, 1H), 7,77-7,76 (m, 1H), 7,69 (s, 1H), 7,67 (s, 1H), 7,43 (s,
1H), 7,27-7,24 (m, 3H), 7,15-7,12 (m, 1H), 4,33 (¢, J = 7,5 Hz, 2H), 4,15 (t, J= 7,0
Hz, 2H), 1,98-1,94 (m, 2H), 1,35 (t, J=7,5 Hz, 3H), 0,98 (t, J = 7,0 Hz, 3H); LC-MS:
94,6%; m/z 458,4 (M + H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT 4,91
phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Buge 4: Toéng hop etyl 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)benzoat (5):

B4 sung NCS (87 mg, 0,65 mmol) vao dung dich dugc khudy chira hop chét 4
(150 mg, 0,32 mmol) trong CH2Clz (3 mL) trong khi quyén tro & nhiét do phong. Sau
khi khudy 16 gio, bd sung NCS (87 mg, 0,65 mmol) mét 1an nita & nhiét do phong va
khudy trong 24 gid nita. Phan Gng nay duoc theo ddi biang TLC; sau khi hoan thanh
phan ting, hdn hop phan tng dugc pha loang bang nude (15 mL) va chiét bang CH,2Cla
(2 x 20 mL). Céc dich chiét hitu co két hop duoc ria bang nude (15 mL), lam khd
bang NaySOs, loc va cb dudi dp suit giam thu dugc hop chét thd. Hop chét nay duoc
tinh ché bing sic ky cot silicagel bang cach stt dung 7% EtOAc/n-Hexan tao ra hop
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chét 5 (100 mg, 62%) la cht rin mau nau. 'H NMR (500 MHz, CDCL): & 7,89 (s,
1H), 7,80-7,79 (m, 1H), 7,67 (s, 1H), 7,65 (s, 1H), 7,28-7,26 (m, 3H), 7,17-7,14 (m,
1H), 4,33 (q, J = 7,5 Hz, 2H), 4,18 (t, J = 7,5 Hz, 2H), 2,00-1,95 (m, 2H), 1,36 (t, J =
7,5 Hz, 3H), 0,98 (t, J = 7,5 Hz, 3H); LC-MS (ESI): 97,6%; m/z 492,4 (M + H"Y); (cot:
X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 5,07 phut; 5 mM NH4OAc: ACN; 0,8
mL/phut).

Bu6c 5: Toéng hop axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)benzoic:

B4 sung LiOH.H,0 (25,6 mg, 0,61 mmol) vao dung dich dugc khudy chira hop
chit 5 (100 mg, 0,20 mmol) trong THF:EtOH:H20 (3:1:1, 5 mL) trong khi quyén tro &
nhiét d phong va khudy trong 5 gio. Phan ung nay dugc theo doi bang TLC; sau khi
hoan thanh phan {mg, cic chit d& bay hoi dugc loai bo dudi ap sudt giam. Cin nay
duogc pha lodng bang nude (10 mL), rira bang Et20 (2 x 10 mL). Lép trong nude duge
axit hoa bang HCI 1N va chiét bang CHxClz (2 x 20 mL). Cac dich chiét hitu co két
hop dugc ria bang nude (15 mL), 1am khd bang NazSOs, loc va ¢d dudi ap suét giam
thu dugc hop chit tho. Hop chét thd duoc nghién min v6i n-pentan (2 x 5 mL) dé tao
ra hop chét néu & dé muc 1-7 (60 mg, 64%) 1a chét rén mau tring nho. 'H NMR (400
MHz, DMSO-ds): § 12,90 (br s, 1H), 8,31 (s, 1H), 7,82 (s, 1H), 7,72-7,70 (m, 2H),
7,37-7,28 (m, 4H), 4,16 (t, J = 6,8 Hz, 2H), 1,87-1,82 (m, 2H), 0,85 (t, J = 7,6 Hz,
3H); MS (ESI): m/z 464,2 (M + H"); HPLC: 99,1%; (cot: Acquity BEH C-18 (50 x 2,1
mm, 1,7 p); RT 2,94 phat; ACN: 0,025% TFA (trong nude); 0,5 mL/phut.

Vi du 5: Téng hop axit 3-((2-bromo-6-clo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio) benzoic (Hop chat 1-2)

) g
mm CO,Et mBr CO,H
2/\” THF.H:0, nhiét do phong, 2/\”
12 giv
g -N gt g -N
1 1-2

Bé sung LiOH.H20 (17 mg, 0,40 mmol) vao dung dich dugc khudy chira etyl 3-
((2-bromo-6-clo-1-(l-propyl-1H—pyrazol-4-y1)-1H—indol-3—yl)thio)benzoat 1 (Vi du 2,
Buéc 3; 70 mg, 0,13 mmol) trong THF:H20 (1:1, 10 mL) trong khi quyén tro & nhiét
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d6 0°C; 1am 4m dén nhiét 6 phong va khudy trong 12 gid. Phan Gng nay dugc theo
doi bang TLC; sau khi hoan thanh phan Gng, céc chat dé bay hoi dugc loai bo dudi ap
suit giam. Cin nay dugc pha lodng bang nuéce (15 mL), duge axit héa bang axit xitric
dén do pH ~ 2,0. Chét ran thu dugce duogc loc va duge lam khd dudi ap suét giam dé
tao ra hop chét néu & d& muc 1-2 (50 mg, 76%) 1a chét rén mau tring nho. '"H NMR
(400 MHz, CD30D): § 8,10 (s, 1H), 7,77-7,75 (m, 3H), 7,49 (d, J=8,4 Hz, 1H), 7,32-
7,30 (m, 2H), 7,20-7,16 (m, 2H), 4,24 (t, J= 7,2 Hz, 2H), 2,02-1,93 (m, 2H), 0,98 (t, J
— 7.2 Hz, 3H); LC-MS (ESI): 90,8%; m/z 488,8 (M - H"); (cot: X Select CSH C-18, 50
x 3,0 mm, 3,5 pm); RT 3,35 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut); HPLC:
96,4%; (cot: Acquity BEH C-18 (50 x 2,1 mm, 1,7 p); RT 2,96 phut; ACN: 0,025%
TFA (trong nuéc); 0,5 mL/phit.

Vi du 6: Tong hop axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-
4-y1)-1H-indol-3-yl)thio)benzoic (Hop chat 1-10)

CO,Et CO,Et CO,

OH
S S D—B\OH S
/@f\g NBS, CCl mBr Pd(dppf)Cly, KOAC, /@\/\S_Q
N —— N - N
cl Nhiét d6 phong, 16 gitr ' DME, 80°C, 16 giv~ ©
Foo F h F %
gN

1 2 3

LIOH.H,0 N\
THF:EtOH:H,0, Cl N
Nhiét d trong phong, 8 giv F 7
/
N-N
1-10

Budc 1: Téng hop etyl 3-((2-bromo-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-
1 H-indol-3-yl)thio)benzoat (2):

B4 sung NBS (391 mg, 2,18 mmol) vao dung dich dugc khudy chira etyl 3-((6-
clo-7-ﬂ0-1-(1-propyl-1H—pyrazol-4-yl)-1H—indol-3-yl)thio)benzoat 1 (Vi du 4, Budce 3;
500 mg, 1,09 mmol) trong CCls (10 mL) trong khi quyén tro & nhiét do phong va
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khudy trong 16 gio. Phan Gng ndy duogc theo ddi bing TLC; sau khi hoan thanh phan
tmg, hdn hop phan ung dugc pha loang bang nuéce (30 mL) va chiét bang CH.Cl» (2 x
30 mL). Céc dich chiét hitu co két hop dugc rira bang nuéce (30 mL), lam kho bing
Na»SOq, loc va c¢d dudi 4p suét giam thu duge hop chét tho. Hop chét ndy dugc tinh
ché bing sic ky cot silicagel bang cach st dung 10% EtOAc/ Hexan tao ra hop chét 2
(360 mg, 62%) 1a chét rén mau tring nho. 'H NMR (400 MHz, CDCL): 6 7,89 (br s,
1H), 7,80-7,78 (m, 1H), 7,67 (s, 1H), 7,65 (s, 1H), 7,29-7,27 (m, 2H), 7,24-7,23 (m,
1H), 7,16-7,13 (m, 1H), 4,34 (q, J = 7,2 Hz, 2H), 4,19 (t, J = 6,8 Hz, 2H), 2,01-1,95
(m, 2H), 1,36 (t, J = 6,8 Hz, 3H), 0,98 (t, J = 7,2 Hz, 3H); LC-MS (ESI): 97,6%; m/z
536,8 (M + H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 5,03 phut; 5 mM
NH4OAc: ACN; 0,8 mL/pht).

Buée 2: Tong hop etyl 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-
4-y1)-1H-indol-3-yl)thio)benzoat (3):

B4 sung KOAc (197 mg, 2,01 mmol), Pd(dppf)CL (98 mg, 0,13 mmol), axit
xyclopropylboronic (57,8 mg, 0,67 mmol) vao dung dich duoc khudy chtta hop chét 2
(360 mg, 0,67 mmol) trong DME (5 mL) trong khi quyén tro & nhiét do phong va khir
khi trong moi truong Ar trong 20 phut; gia nhiét dén 80°C va khudy trong 16 gio. Phan
g nay dugc theo doi bang TLC; sau khi hoan thanh phan ung, hdn hgp phan ung
dugc pha loang bang EtOAc (40 mL), duoc loc qua xelit. Phan dich loc dugc rira bang
nude (25 mL), nude mudi (25 mL), lam khd bang NaySO4 va cd dudi ap suit giam thu
dugc hop chat thd. Hop chét thd nay dugc tinh ché bang sic ky cot silicagel va sau do
1a HPLC didu ché d& tao ra hop chét tinh khiét 3 (50 mg, 15%) 1a chit rin mau trang.
IH NMR (500 MHz, CDCL): 6 7,79 (s, 1H), 7,74 (d, J = 7,5 Hz, 1H), 7,67 (s, 1H),
7,63 (s, 1H), 7,25-7,18 (m, 2H), 7,12 (d, J = 8,0 Hz, 1H), 7,06-7,05 (m, 1H), 4,33 (q, J
=17.5 Hz, 2H), 4,18 (t, J = 7,5 Hz, 2H), 2,00-1,95 (m, 2H), 1,70-1,69 (m, 1H), 1,36 (t,
J= 15 Hz, 3H), 1,07-1,05 (m, 2H), 0,99-0,97 (t, J = 7,5 Hz, 3H), 0,87-0,84 (m, 2H);
LC-MS (ESI): 99,7%; m/z 498,5 (M + H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5
pm); RT 5,11 phat; 5 mM NH4sOAc: ACN; 0,8 mL/phut).

Buge 3: Tong hop axit 3-((6-clo-2-xyclopropyl-7-ﬂo—1-(1-propy1—1H-pyrazol-
4-yl)-1H-indol-3-yl)thio)benzoic:

B6 sung LiOH.H,0 (12,6 mg, 0,30 mmol) vao dung dich dugc khudy chira hop
chét 3 (50 mg, 0,10 mmol) trong THF:EtOH:H>O (3:1:1, 5 mL) trong khi quyén tro &
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nhiét do phong va khudy trong 8 gid. Phan tmg nay dugc theo ddi bang TLC; sau khi
hoan thanh phan ung, cac chit d& bay hoi dugc loai bo dudi ap suét giam. Cin nay
dugce pha lodng bang nuéc (20 mL), axit hoa bang HCI IN dén do pH~2 va chiét bing
CH,Clz (2 x 20 mL). Céc dich chiét hitu co két hop dugc 1am kho bang NaySOs, loc va
¢6 dudi ap suét giam dé thu dugc hop chét tho. Hop chét tho duge nghién min véi n-
pentan (2 x 5 mL) va lam kho dudi ap sut giam dé tao ra hop chét néu & dé muc 1-10
(25 mg, 53%) 1a chit rin mau tring nhd. 'H NMR (400 MHz, DMSO-ds): 9 12,90 (br
s, 1H), 8,26 (s, 1H), 7,79 (s, 1H), 7,66 (d, J= 7,6 Hz, 1H), 7,61 (s, 1H), 7,34 (t, J= 7,6
Hz, 1H), 7,19-7,16 (m, 3H), 4,15 (t, J = 6,8 Hz, 2H), 1,87-1,78 (m, 3H), 0,95-0,92 (m,
2H), 0,87-0,80 (m, SH); MS (ESI): m/z 470,7 M + H"); HPLC: 97,8%; (cot: Acquity
BEH C-18 (50 x 2,1 mm, 1,7 p); RT 3,00 phuat; ACN: 0,025% TFA (trong nude); 0,5
mL/phut.

Vi du 7: Tong hop axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-
4-yl)-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-16)

. COft COgEt

E COLEt
OH

8

Cl

HS’@ A S@ S
NCS, CH,Clp /@E\g NBS, CCly /@j%—m
, N
Nhiét d6 phong cl N Nhiét d6 phong, KOAG, PA(@pPACl;

16gi0 F h 16 giv / DME, 90 °C
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Buége 1: Toéng hop etyl 3-((6-010-7-ﬂo-1-(1-propyl-1H-pyrazol-4-y1)-lH-indol-
3-yl)thio)-2-flobenzoat (2):

Bé sung NCS (72 mg, 0,54 mmol) vao dung dich duge khudy chira etyl 2-flo-3-
mercaptobenzoat (Chét trung gian A; 108 mg, 0,54 mmol) trong CH:Cl» (3 mL) trong
khi quyén tro & nhiét do phong va khudy trong 1 gid. B sung hop chat 1 (Vi du 4,
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Budc 2; 150 mg, 0,54 mmol) vao dung dich nay va khudy trong 16 gid. Phan tng nay
duogc theo doi bang TLC; sau khi hoan thanh phan ung, hén hop phan Gng dugc pha
lodng bang nuéc (25 mL) va chiét bang CH>Cl, (2 x 25 mL). Céc dich chiét hiru co két
hop duogc rira bang nuéc mudi (20 mL), lam kho bang Na,SOs, loc va ¢d dudi ap suét
giam thu dugc hop chét thé. Hop chit ndy dugc tinh ché bang séc ky cot silicagel bang
cach st dung 10% EtOAc/Hexan tao ra hop chit 2 (130 mg, 50%) 1a chét rén mau
tréng nho. 'H NMR (500 MHz, CDCl): 6 7,69 (s, 1H), 7,67-7,64 (m, 2H), 7,44 (s,
1H), 7,29-7,27 (m, 1H), 7,17-7,14 (m, 1H), 7,01-6,94 (m, 2H), 4,40 (q, J = 7,5 Hz,
2H), 4,15 (t, J = 8,0 Hz, 2H), 1,98-1,94 (m, 2H), 1,40 (t, J=1,5 Hz, 3H), 0,98 (t, J =
8,0 Hz, 3H); LC-MS (ESI): 97,6%; m/z 476,7 (M + H"); (cot: X Select CSH C-18, 50
x 3,0 mm, 3,5 pm); RT 4,84 phit; 5 mM NHsOAc: ACN; 0,8 mL/phut).

Budge 2: Tong hop etyl 3-((2-bromo-6-clo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-
1 H-indol-3-yl)thio)-2-flobenzoat (3):

Bésung?ﬂBS(lSOrng,Q84Innuﬂ)véodung(ﬁdlduqckhuéychﬁahqpchét2
(200 mg, 0,42 mmol) trong CCls (3 mL) trong khi quyén tro & nhiét 4o phong va
khudy trong 16 gio. Phan Gmg ndy dugc theo ddi bang TLC va LC-MS; sau khi hoan
thanh phan Ung, hdn hop phan tmg dugc pha loang bing nude (20 mL) va chiét bang
CHCl> (2 x 20 mL). Céc dich chiét hitu co két hop duge rira bing nudc mudi (15
mL), 1am kho bang Na,SOs, loc va ¢d dudi ap suit giam thu dugc hop chét tho. Hop
chit nay dugc tinh ché bang sic ky cot silicagel bang cach st dung 10-15%
EtOAc/Hexan tao ra hop chit 3 (100 mg, 43%) 1a chét rén mau tring nho. 'H NMR
(400 MHz, CDCL): 6 7,71-7,67 (m, 1H), 7,66 (s, 1H), 7,64 (s, 1H), 7,31 (d, J = 8,8
Hz, 1H), 7,18-7,15 (m, 1H), 7,00-6,96 (m, 2H), 4,40 (q, /= 7.2 Hz, 2H), 4,18 (t, J =
ZZHLZHL2QZJS3Gm2HL1AO@”F=12HL3HLOB7GNF=Z2HL3HﬁLC-
MS (ESD): 98,1%; m/z 556,2 (M" + 2); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5
um); RT 4,94 phat; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Bu6e 3: Toéng hop etyl 3-((6-clo-2-xyclopr0pyl—7-ﬂo-1-(1-propyl-1H-pyrazol-
4-y1)-1H-indol-3-yl)thio)-2-flobenzoat (4):

Bd sung axit xyclopropylboronic (40,4 mg, 0,47 mmol), Pd(dppf)2Cl2 (69 mg,
0,09 mmol), KOAc (138 mg, 1,41 mmol) vao dung dich dugc khudy chira hop chét 3
(260 mg, 0,47 mmol) trong DME (5 mL) trong khi quyén tro & nhiét do phong; gia
nhiét dén 90°C va khudy trong 16 gi®. Phan Gmg nay duoc theo doi bang TLC; sau khi
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hoan thanh phan tng, hdn hop phan tng dugc pha loéng bang nude (20 mL) va chiét
bing EtOAc (2 x 25 mL). Céc dich chiét hitu co két hop dugc rira bang nude mudi (20
mL), 1am khé bing Na;SOs, loc va cb dudi ap suét giam dé thu duge hop chét tho.
Hop chat nay dugc tinh ché bing sic ky cot silicagel bang cach st dung 7-9%
EtOAc/Hexan dé tao ra 70 mg hop chat 4, hop chit nay dugc tinh ché thém bang
HPLC didu ché dé tao ra hop chit tinh khiét 4 (20 mg, 9%) 14 siro mau vang. '"H NMR
(400 MHz, CDCl3): 6 7,67 (s, 1H), 7,64-7,60 (m, 2H), 7,18 (d, J = 8,8 Hz, 1H), 7,10-
7,06 (m, 1H), 6,95-6,91 (m, 1H), 6,79-6,75 (m, 1H), 4,41 (q, /= 7,2 Hz, 2H), 4,18 (t,J
= 7.2 Hz, 2H), 2,00-1,93 (m, 2H), 1,74-1,67 (m, 1H), 1,41 (t, J= 7,2 Hz, 3H), 1,08-
1,06 (m, 2H), 0,99 (t, J = 7,2 Hz, 3H), 0,87-0,84 (m, 2H); LC-MS (ESI): 99,9%; m/z
516,5 (M + H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 5,00 phut; 5 mM
NH4OAc: ACN; 0,8 mL/phut).

BuGe 4: Toéng hop axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-propyl-1H-pyrazol-
4-y1)-1H-indol-3-yl)thio)-2-flobenzoic:

Bé sung LiOH.H,0 (7,3 mg, 0,17 mmol) vao dung dich dugc khudy chira hop
chét 4 (30 mg, 0,058 mmol) trong THF:EtOH:H20 (3:1:1, 2,5 mL) trong khi quyén tro
& nhiét do phong va khudy trong 8 gid. Phan tmg nay dugc theo doi bang TLC; sau khi
hoan thanh phan ung, cac chit dé bay hoi dugc loai bo dudi ap suit giam. Cin nay
dugc pha loang bing nude (10 mL), rira bang Et20 (2 x 10 mL). Lép nuéce duge axit
hoa bing dung dich HCI IN va chiét béﬁg CH>Cl, (2 x 15 mL). Cac dich chiét hitu co
két hop dugc rira bing nude mudi (15 mL), lam kho bang NaxSOa, loc va ¢ dudi ap
suit giam thu dugc hgp chit tho. Hop chét nay dugc nghién véi n-pentan (5 mL) dé
tao ra hop chit néu & d& muc 1-16 (25 mg, 89%) 1a chét rén mau tring nho. '"H NMR
(400 MHz, DMSO-ds): J 8,25 (s, 1H), 7,80 (s, 1H), 7,18-7,14 (m, 3H), 6,81 (t, J= 17,6
Hz, 1H), 6,42 (t, J = 7,6 Hz, 1H), 4,15 (t, J = 6,8 Hz, 2H), 1,87-1,76 (m, 3H), 0,95-
0,93 (m, 2H), 0,86-0,80 (m, 5H); MS (ESI): m/z 488,4 (M +H"); HPLC: 99,7%; (cot:
Acquity BEH C-18 (50 x 2,1 mm, 1,7 p); RT 2,88 phut; ACN: 0,025% TFA (trong
nudce); 0,5 mL/phut.

Vi du 8: Téng hop axit 3-((2,6-diclo-7-flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (Hop chét 1-13)
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Buéc 1: Téng hop etyl 3-((2,6-diclo-7 -flo-1-(1-propyl-1H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoat (2):

B sung NCS (33,7 mg, 0,25 mmol) vao dung dich duoc khudy chtra etyl 3-((6-
clo-7-ﬂo-1-(1-propyl-1H—pyrazol-4-yl)-1H—indol-3-yl)thio)-2-ﬂ0benzoat 1 (Vi du 7,
Budce 1; 100 mg, 0,21 mmol) trong CH2Cl> (3 mL) & nhiét do phong trong khi quyén
tro. Sau khi khuéy 8 gio, bd sung thém NCS (33,7 mg, 0,25 mmol) & nhiét 46 phong
va khudy mot 1in nita trong 24 gid. Phan tng nay dugc theo doi bang TLC; sau khi
hoan thanh phan tng, hdn hop phan ting dugc pha lodng bing nude (20 mL) va chiét
bang CH,Cly (2 x 20 mL). Céc dich chiét hiru co két hop dugc ria bang nudc mudi
(15 mL), 1am kho bang Na»SOs, loc va cd dudi ap suit giam thu dugc hop chét tho.
Hop chéit nay duge tinh ché bang sic ky cot silicagel bang cich st dung 9-11%
EtOAc/Hexan d tao ra hop chét 2 (50 mg, 47%) la chét rin mau tring nho. 'H NMR
(400 MHz, CDCL3): 6 7,71-7,67 (m, 1H), 7,66 (s, 1H), 7,64 (s, 1H), 7,30 (d, J = 8,8
Hz, 1H), 7,18 (dd, J = 8,4, 6,0 Hz, 1H), 7,04-6,97 (m, 2H), 4,40 (q, J = 7,2 Hz, 2H),
4,18 (t, J = 7,2 Hz, 2H), 2,04-1,93 (m, 2H), 1,40 (t, J= 7,2 Hz, 3H), 0,97 (t, J= 17,2
Hz, 3H); LC-MS (ESI): 98,8%; m/z 510,4 (M + H"); (cot: X Select CSH C-18, 50 x
3,0 mm, 3,5 pm); RT 4,94 phat; 5 mM NH4OAc: ACN; 0,8 mL/phtt).

Buéc 2: Téng hop axit 3-((2,6-diclo-7-ﬂo-1-(1-propyl-1H-pyrazol-4-yl)—1H-
indol-3-yl)thio)-2-flobenzoic:

Bé sung LiOH.H20 (12,3 mg, 0,29 mmol) vao dung dich duogc khudy chita hop
chét 2 (50 mg, 0,09 mmol) trong THF:EtOH:H,0 (3:1:1, 5 mL) trong khi quyén tro &
nhiét d phong va khudy trong 5 gi¢. Phan ung nay dugc theo doi bang TLC; sau khi
hoan thanh phan mg, cac chit d& bay hoi dugc loai bo dudi ap suit giam. Cn nay
duoc pha lodng bang nuéc (10 mL), axit hoa bang HCI 1IN va chiét bing CH2Cl (2 x
10 mL). Céc dich chiét hitu co két hop dugc rira bang nuée mudi (10 mL), 1am kho
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bang Na,SO4, loc va ¢d dudi ap suit giam d8 thu dugc hop chét thd. Hop chét nay
duge nghién v6i n-pentan (2 x 5 mL) dé tao ra hop chit néu 6 dé muc 1-13 (15 mg,
34%) 12 chit rin mau tring nhd. 'H NMR (400 MHz, DMSO-d): 6 13,24 (br s, 1H),
8,29 (s, 1H), 7,83 (s, 1H), 7,64-7,60 (m, 1H), 7,36-7,34 (m, 2H), 7,15-7,05 (m, 2H),
4,16 (t, J = 7,2 Hz, 2H), 1,89-1,80 (m, 2H), 0,85 (t, J = 7,2 Hz, 3H); MS (ESI): 480,1
(M - H); HPLC: 97,0%; (cdt: Acquity BEH C-18 (50 x 2,1 mm, 1,7 p); RT 2,86 pht;
ACN: 0,025% TFA (trong nudc); 0,5 mL/phut.

Vi du 9: Téng hop axit 3-((6-010-2-xyclopr0pyl-1-(1-etyl-lH—pyrazol-4-y1)-7-
flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-34):

Céch 1
AICL, BCls T <
cloaxetonitril o CyclopropyMgBr N
cl NH, CH:Cl, hdi lru | NH, Toluen, 0°C-Nhiétdd  CI N
F 14 gid, HCI 3N, hdi hru, 3 gid F phong, 1 gid F
1 2 3

. COuEt
s s
HS 6

. L A\ N
N.N’-dimetyl etylendiamin
j C[m—q NCS,CH,Ch, N
K4POy Cul, F 2/\” Nhiét do trong phong, F 2/\”
N

Toluen, 140°C, 16 gio -N 16 gio N-N

7
. . CO,H
NaOH P
_—

F i | F 2/\”
N’N N’N
Mubi natri cia hop chét 1-34 Hop chét 1-34
F F PMBSH F F
Br\©/002H E{OH, H,S0, Br\©/0025t Pda(dba)s, Xantphos MB,S\©/COZEt TFA HS\©/CC
Hbi luu, 24 gidy DIPEA, 1,4-dioxan 80°C, 12 gio
A1 A2 A3 6

Budce 1: Tong hop 1-(2-amin0-4-clo-3-ﬂophenyl)-Z—cloetan—l-on (2):
B4 sung 3-clo-2-floanilin 1 (9,0 g, 6,18 mmol) tiép theo 12 dung dich chura
cloaxetonitril (11,6 g, 153,64 mmol) trong CH2Cla (20 mL) vao dung dich dugc khuéy
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chira AICI; (10,0 g, 75,01 mmol) va BCl; (1M trong n-hexan) (74 mL, 75,01 mmol)
trong CH2Cl> (80 mL) & nhiét d6 0°C trong khi quyén tro. Hon hop phéan tng duoc
khqu & nhiét dd phong trong 30 phut; dugc gia nhiét dén nhiét do6 hoi luu va duy tri
trong 14 gio nita. Hdn hop phan g nay sau d6 dugc lam lanh xudng 0°C, bd sung
dung dich HCI 3N trong nudc (100 mL) va tang nhiét do dén nhiét do hdi luu va khudy
trong 3 gio. Sau khi hoan thanh phan Ung bang TLC, hén hop phan tng duge lam
ngudi xubng nhiét do phong, duoc pha loang bang nuéc (50 mL) va chiét bing CHCl>
(2 x 150 mL). Céc dich chiét hitu co két hop duge lam kho bang NaySOs, loc va cb
dudi ap sudt giam thu dugc hop chét tho. Hop chit tho dugc tinh ché bang cach nghién
vGi n-pentan tao ra hop chat 2 (4,5 g, 33%) la chét rin mau tring nho. 'H NMR (500
MHz, DMSO-ds): 8 7,61 (d, T = 9,0 Hz, 1H), 7,35 (br s, 2H), 6,72 (d, J=9,0 Hz, 1H),
5,06 (s, 2H).

Buéc 2: Tdng hop 6-clo-2-xyclopropyl-7-flo-1H-indol (3):

B6 sung xyclopropyl magie bromua (0,5 M trong THEF; 102,0 mL, 50,9 mmol)
vao dung dich dugc khudy chtra hop chét 2 (4,5 g, 20,3 mmol) trong toluen (50 mL) &
nhiét do 0°C trong khi quyén tro. Hon hop phan tng nay duoc khudy & nhiét do 0°C
trong 15 phut va sau d6 lam Am dén nhiét do phong va tiép tuc khudy trong 1 gid nita.
Sau khi hoan thanh phan tng bang TLC, hon hop phan ng dugc dap tit bang dung
dich amoni clorua bdo hoa (10 mL) va chiét bang EtOAc (3 x 75 mL). Céac dich chiét
hitu co két hop duge lam khod bing NaSOs, loc va c6 dudi ap suit giam thu dugc hop
chét thd. Hop chit thd nay dugce tinh ché (sic ky silicagel; 1% EtOAc/Hexan) tao ra
hop chét 3 (2,7 g, 63%) 1a chét rin mau tring nho. 'H NMR (500 MHz, DMSO-ds): 6
11,55 (s, 1H), 7,18 (d, J = 8,5 Hz, 1H), 6,97 (dd, J = 8.5, 6,5 Hz, 1H), 6,16 (s, 1H),
2,03-1,99 (m, 1H), 0,99-0,96 (m, 2H), 0,83-0,80 (m, 2H); LC-MS (ESI): 91,6%; m/z
208,1 (M - HY); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 um); RT 4,32 phat; 5 mM
NH;OAc: ACN; 0,8 mL/phut).

Buéce 3: Tdng hop 4-bromo-1-etyl-1H-pyrazol (4):

Bb sung dung dich chira 4-bromo-1H-pyrazol (50 g, 0,34 mol) trong THF (100
mL) vao dung dich dugc khqu chira NaH (34,0 g, 0,85 mol; 60% trong dau khoéang)
trong THF (400 mL) & nhigt do 0°C trong khi quyén tro. Hbn hop phan Gng duoc 1am
4m dén nhiét do phong va duy tri & nhiét do nay trong 1 gid. Hon hgp phan tng nay
mot 14n nita duge lam lanh xubng 0°C va bd sung tir tir Bl (63,67 g, 0,408 mol) trong
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5 phut. Dung dich tao thanh dugc dé Am dén nhiét do phong va sau do6 khudy trong 16
gi. Sau khi hoan thanh phan tmg (theo doi bang TLC), hdn hop phan tmg duoc dép
tht bing nuéc da lanh (100 mL) va chiét bing EtOAc (3 x 250 mL). Cac dich chiét hiru
co két hop dugce lam kho bang NaSOs, loc va cd dudi ap suit giam dé thu dugc hop
chét tho. Hop chét thd nay duogc tinh ché (séc ky silicagel; 4-6% EtOAc/Hexan) tao ra
hop chéit 4 (43 g, 72%) 1a chat 16ng mau vang nhat. 'H NMR (500 MHz, CDCl): o
745 (s, 1H), 7,41 (s, 1H), 4,15 (q, T = 7,5 Hz, 2H), LAT (t, ] = 7,5 Hz, 3H); MS (ESI):
m/z 175,0 (M + H).

Bugc 4: Toéng hop 6-clo-2-xyclopropyl-1-(1-etyl-1H-pyrazol-4-yl)-7-flo-1H-
indol (5):

B6 sung 4-bromo-1-etyl-1H-pyrazol 4 (4,0 g, 22,8 mmol), kali phosphat (11,0
g, 51,2 mmol), N,N’-dimetyletylendiamin (722 mg, 8,2 mmol) va Cu(DI (390 mg, 2,0
mmol) vao dung dich chira hop chét 3 (4,3 g, 20,5 mmol) trong toluen (50 mL) ¢ nhiét
do phong trong khi quyén tro. Dung dich phan ting nay dugc suc bang argon trong 15
phut va sau d6 ddy kin binh phan tng. Hon hop phén tng dugc gia nhiét dén 140°C va
khudy trong 16 gid. Sau khi hoan thanh phan tng bing TLC, hdn hop phan Gmg nay
dugc lam ngudi xubng nhiét do phong, dugc pha loang bang EtOAc (50 mL) va loc.
Phan dich loc dugc rira bang nuéc (40 mL), nudce mubi (40 mL), 1am kho bang
NazSOs, loc va ¢b dudi ap suat giam thu duge hop chat tho. Hop chét thd nay dugc
tinh ché (sic ky silicagel; 9% EtOAc/Hexan) tao ra hop chat 5 (3,9 g, 63%) la chit ran
mau nau nhat. 'H NMR (400 MHz, CDCl): 8 7,64 (s, 1H), 7,60 (s, 1H), 7,16 (d, J =
8,4 Hz, 1H), 7,01 (dd, T = 8,4, 6,4 Hz, 1H), 6,12 (s, 1H), 4,25 (q, J = 7,2 Hz, 2H), 1,69-
1,62 (m, 1H), 1,56 (t, J = 7.2 Hz, 3H), 0,92-0,87 (m, 2H), 0,76-0,72 (m, 2H); LC-MS
(ESI): 98,6%; m/z 304,3 (M + H*Y); (cot: X Select C-18, 50 x 3,0 mm, 3,5 um); RT
4,23 phut; 5 mM NH4OAc: ACN; 0,8 mL/phit).

Budce 5: Toéng hop etyl 3-bromo-2-flobenzoat (A2):

Bé sung HSO4 dic (3 mL) vao dung dich dugc khudy chira axit 3-bromo-2-
flobenzoic Al (25,0 g, 114,15 mmol) trong etanol (400 mL) & nhiét d0 phong va
khudy & nhiét d hdi luu trong 24 gio. Phan tng nay duoc theo doi bang LC-MS; sau
khi hoan thanh phan Ung, hdn hop phéan tng duge co dé thu dugc cin. Can nay duogc
pha lodng bang EtOAc (500 mL), rira bang nuéc (300 mL), nude mubi (300 mL), 1am
kho bing Na2SOu, loc va cb dudi dp suat giam tao ra hop chét A2 (26,0 g, 92%) la chat
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16ng mau vang nhat. 'H NMR (400 MHz, CDCls): 8 7.88-7,84 (m, 1H), 7,72-7,69 (m,
1H), 7,08-7,04 (m, 1H), 4,39 (4, T = 7,2 Hz, 2H), 1,39 (¢, T = 7,2 Hz, 3H).

Buéc 6: Tdng hop etyl 2-flo-3-((4-metoxybenzyl)thio)benzoat (A3):

1,4-dioxan (250 mL) dugc khir khi bang cach suc bang khi N> trong 30 phit va
bd sung dung dich chira hop chéat A2 (13,2 g, 53,4 mmol) trong 1,4-dioxan (50 mL; da
dwoc khir khi), (4-metoxyphenyl)metanthiol (PMBSH) (8,2 g, 53,4 mmol), xantphos
(1,54 g, 2,66 mmol), diisopropyl etyl amin (19,6 mL, 106,8 mmol) va Pda(dba)s; (1,22
g, 1,33 mmol) vao dung dich nay ¢ nhiét do phong. Hon hop phan tmg dugc gia nhiét
dén 90°C va khudy trong 2 gid. Phan tmng nay duoc theo doi bang TLC; sau khi hoan
thanh phan tng, hdn hop phan Gng duge pha loang bang hexan (450 mL) va khudy &
nhiét do phong trong 15 phit. Dung dich tao ra duoc loc qua xelit va rira bang hexan
(100 mL). Phin dich loc dugc rira bang nude (250 mL) lam khd bang Na»SOs, loc va
o dudi ap suét giam 8 thu dugc hop chit thd. Hop chét thd nay duoc tinh ché bing
sic ky cdt silicagel bang cach st dung 3-4% EtOAc/Hexan & tao ra hop chit A3 (15
o, 88%) 1a chét rin mau vang nhat. "H NMR (500 MHz, CDCl): § 7.78-7,74 (m, 1H),
7.43-7,39 (m, 1H), 7,19 (d, J = 8,0 Hz, 2H), 7,07-7,04 (m, 1H), 6,80 (d, J = 8,0 Hz,
2H), 4,41 (q, J = 7,2 Hz, 2H), 4,08 (s, 2H), 3,78 (s, 3H), 1,41 (t, J = 7,2 Hz, 3H). LC-
MS (ESI): 89,7%; m/z 318,9 (M - H*); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5
um); RT 4,22 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Buéc 7: Tong hop etyl 2-flo-3-mercaptobenzoat (6):

Dung dich da dugc khudy cta hop chit A3 (30,0 g, 93,75 mmol) trong TFA
(54,5 mL) dugc gia nhiét dén nhiét do 80°C va khudy trong 12 gi® trong khi quyén tro.
Phan g nay dugc theo doi bang TLC; sau khi hoan thanh phén Gng, cac chit dé bay
hoi dugc loai bo duéi ap suit giam. Can dugc hoa tan trong nude da lanh (100 mL),
bazo hoa bang natri bicacbonat tin va chiét bang EtOAc (2 x 200 mL). Céc dich chiét
hitu co két hop duoc 1am khd bang Na2SOs, loc va cb dudi ap suét giam dé thu duge
hop chét thd. Hop chét thd nay dugc tinh ché qua sic ky cot silicagel bang cach sir
dung 3% EtOAc/Hexan dé tao ra hop chét 6 (11,7 g, 62%) 1a sird mau néu nhat. H
NMR (500 MHz, CDCls): § 7,70-7,66 (m, 1H), 7,48-7,44 (m, 1H), 7,08-7,04 (m, 1H),
4,20 (q, J = 7,5 Hz, 2H), 3,67 (s, 1H), 1,40 (t, J = 7,5 Hz, 3H); LC-MS (ESI): 91,8%;
m/z 199,0 M - H"); (ct: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 2,60 phut; 5
mM NH4OAc: ACN; 0,8 mL/phut).
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Buéc 8: Tong hop etyl 3—((6-010-2-xyc10pr0pyl-1-(1=etyl-1H-pyrazol—4-y1)-7-
flo-1H-indol-3-yl)thio)-2-flobenzoat (7):

B4 sung NCS (1,9 g, 14,0 mmol) vao dung dich dugc khudy chira etyl 2-flo-3-
mercaptobenzoat 6 (2,8 g, 14,0 mmol) trong CHCl> (30 mL) trong khi quyén tro &
nhiét do phong va dugc khudy trong 2 gio. B6 sung hop chat 5 (3,9 g, 12,8 mmol)
trong CH>Cl» (10 mL) vao dung dich nay & nhiét dd phong va khudy trong 16 gid. Sau
khi hoan thanh phan ung bing TLC, hdn hop phéan tmg dugc pha loang bang nudc
(100 mL) va chiét bang CH2Cl> (2 x 80 mL). Céc dich chiét hiru co két hop dugce rira
bing nude (2 x 200 mL), lam khd bang NaSOq, loc va cb dudi ap sudt giam dé thu
duoc hop chét thd. Hop chét tho duge tinh ché bing cach nghién véi n-pentan (2 X 50
mL) d& tao ra 7 (5,2 g, 81%) 1a chét rin mau vang nhat. 'H NMR (400 MHz, CDCL):
§ 7,66-7,7,60 (m, 3H), 7,18 (d, J = 8,4 Hz, 1H), 7,08 (dd, J = 8,4, 6,5 Hz, 1H), 6,93 (t,
] = 8,4 Hz, 1H), 6,79-6,75 (m, 1H), 4,40 (q, J = 7,2 Hz, 2H), 4,26 (q,J =17,6 Hz, 2H),
1,74-1,68 (m, 1H), 1,56 (t, = 7,2 Hz, 3H), 1,41 (t. ] = 7,6 Hz, 3H), 1,08-1,04 (m, 2H),
0,89-0,84 (m, 2H); MS (ESI): m/z 502,5 (M + H"); HPLC: 97,5%; (cot: Acquity BEH
C-18 (50 x 2,1 mm, 1,7 p); RT 3,44 phat; ACN: 0,025% TFA (trong nudc); 0,5
mL/phut.

Bude 9: Tong hop mudi natri cua axit 3-((6-clo-2-xyclopropyl-1-(1-etyl-1H-
pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-flobenzoic (Mubi natri ctia hop chét 1-34):

B4 sung NaOH 1,0 M (10,25 mL, 10,2 mmol) vao dung dich chira hop chét 7
(5,14 g, 10,2 mmol) trong THF/MeOH (3: 1)(56 mL). Hon hop nay dugc gia nhiét &
nhiét do 65°C trong 1,5 gio. B sung thém NaOH 1,0 M (0,23 mL, 0,2 mmol) vao
phan ting ndy va gia nhiét ¢ nhi¢t 4o 65°C trong 0,5 gio. Hon hop nay duge co dudi ap
sudt giam dé tao ra mudi natri cia axit thd (5,12 g, 100%) 1a chét rén mau hong nhat.
Chét rén thd (600 mg) trong THF/EtOH (4: 1) (6 mL) va vai giot nudc. Hdn hop nay
duqclocvécﬁduéiépsuﬁtgwnlvacécchétkéﬂﬁata)ﬂMnh.Ch&nﬁnduqclocravé
rira bing THF/EtOH (9: 1) dé tao ra mudi natri cua axit 3-((6-clo-2-xyclopropyl-1-(1-
etyl-1H-pyrazol-4-y1)-7-ﬂo-1H-indol-3-yl)thio)-2-ﬂobenzoic (mudi natri cia hop chét
1-34; 449 mg) 13 chit rin mau tring nho. 'H NMR (300 MHz, DMSO-dg): 6 8,26 (s,
1H), 7,79 (m, 1H), 7,18-7,13 (m, 3H), 6,81 (t, 1H), 6,43-6,38 (m, 1H), 4,21 (q, 2H),
1,84-1,72 (m, 1H), 1,42 (t, 3H), 0,96-0,93 (m, 2H), 0,84-0,80 (m, 2H); LC-MS: 474
(M).

-08-



52584 99/140

Budc 9: Axit 3-((6-010-2-xyc10pr0pyl-1-(1-etyl—1H-pyrazol-4-yl)-7-ﬂo—lH-
indol-3-yl)thio)-2-flobenzoic (Hop chét 1-34):

Bé sung dung dich axit xitric bdo hoa vao mudi natri cia hop chat 1-34 (50 mg,
0,10 mmol) duogc tao huyén phti trong CH2Clz (1 mL) va nude (1 mL) cho dén khi do
pH=3. Huyén phu ndy dugc khudy cho dén khi dung dich trong. L6p hitu co duge tach
ra, roa béng nurée mudi, 1am kho béng NaSOq, loc, va c6 dudi ap sut giam thu dugc
nguyén liéu thd tao ra hop chét B 13 chét rén mau tring (33 mg, 70%) "H NMR (300
- MHz, DMSO-ds): 8 13,39 (s, 1H), 8,24 (s, 1H), 7,79 (s, 1H), 7,57 (t, 1H), 7,22-7,06
(m, 3H), 6,80 (t, 1H), 4,21 (q, 2H), 1,84-1,72 (m, 1H), 1,42 (t, 3H), 0,96-0,88 (m, 2H),
0,86-0,80 (m, 2H); LC-MS: 474 (M").

Phuong phap khéc 8 tao ra hop chét trung gian 7:
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Budce 1: Tong hop 6-010-1-(1-ety1-1H-pyrazol-4-yl)-7-ﬂ0-lH-indol (9):

Bé sung 4-bromo-1-etyl-1H-pyrazol 4 (Budc 3 néu trén; 414 mg, 2,36 mmol),
kali phosphat (1,25 g, 5,91 mmol), N,N’-dimetyletylendiamin (84 mg, 0,95 mmol) va
Cu(DI (45 mg, 0,24 mmol) vao dung dich duoc khudy chira 6-clo-7-flo-1H-indol 8
(400 mg, 2,36 mmol) trong toluen (10 mL) & nhiét d0 phong trong khi quyén tro.
Dung dich thu dugc dugc suc béng argon va déy kin binh phan ung. Sau d6 hdn hop
phan tng dugc gia nhigt dén 140°C trong 16 gid. Sau khi hoan thanh phan ng (theo
doi bang TLC), hdn hop phan ung nay dugc lam nguoi xudng nhiét 4o phong, dugc
pha lodng bang hexan (10 mL) va loc qua tAm xelit ngan. Phan dich loc dugc rira bang
nude (2x10 mL), lam kho bang NaySOq, loc va ¢d dudi ap suat gidm dé thu dugc hop
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chit tho. Hop chat tho nay dugc tinh ché (séc ky silicagel; 8-10% EtOAc/Hexan) tao
ra hop chét 9 (224 mg, 36%) la chét 1ong dic mau nau nhat. '"H NMR (500 MHz,
CDCl): & 7,64 (s, 1H), 7,61 (s, 1H), 7,31 (d, T = 8,0 Hz, 1H), 7,12-7,07 (m, 2H), 6,60-
6,59 (m, 1H), 4,22 (q, J = 7,5 Hz, 2H), 1,55 (t, ] = 7,5 Hz, 3H); LC-MS (ESI): 94,7%;
m/z 264,1 (M + HY); (cdt: X Select C-18, 50 x 3,0 mm, 3,5 pm); RT 3,87 phuat; 5 mM
NH4OAc: ACN; 0,8 mL/pht).

Bué6e 2: Toéng hop etyl 3—((6-010-1-(1-ety1-1H—pyrazol-4—y1)-7-ﬂo-1H—indol-3-
yl)thio)-2-flobenzoat (10):

B6 sung NCS (156 mg, 1,16 mmol) vao dung dich dugc khudy chira etyl 2-flo-
3-mercaptobenzoat 6 (Buéc 7 néu trén; 212 mg, 1,06 mmol) trong CHCl> (4 mL)
trong khi quyén tro & nhiét o 0°C va dé khudy & nhiét d phong trong 1 gio. Hon hop
phan Gng nay dugc lam lanh xubng 0°C va bd sung tir tir hop chét 3 (280 mg, 1,06
mmol) trong CH2Cl (1 mL) va khudy & nhiét do phong trong 16 gio. Sau khi hoan
thanh phan Gng bing TLC, hdn hop phan tng dugc pha loang bang CH,Cl, (15 mL)
va rira bang nude (2 x 20 mL), 1am kho bang Na»SO4, loc va co dudi ap suit giam thu
dugc hop chit tho. Hop chit thd nay dugc tinh ché (sic ky silicagel; 8-10%
EtOAc/Hexan) tao ra hop chat 10 (300 mg, 61%) 1a chit rin mau nau nhat. '"H NMR
(500 MHz, CDCl): 8 7,69-7,64 (m, 3H), 7,44 (s, 1H), 7,27 (t, J = 8,0 Hz, 1H), 7,16
(dd, T = 8,3, 6,0 Hz, 1H), 7,01-6,94 (m, 2H), 4,39 (q, T =7,5 Hz, 2H), 4,24 (4, ] = 7.0
Hz, 2H), 1,57 (t, T = 7,0 Hz, 3H), 1,40 (t, ] = 7.5 Hz, 3H); LC-MS (ESI): 98,6%; m/z
462,3 (M + H"); (cdt: X Select C-18, 50 x 3,0 mm, 3,5 pm); RT 4,70 phat; 5 mM
NH4OAc: ACN; 0,8 mL/phtt).

Bué6e 3: Téng hop etyl 3-((2-br0mo-6-clo-1-(l-etyl-1H-pyrazol-4-y1)-7-ﬂo-IH-
indol-3-yl)thio)-2-flobenzoat (11):

B4 sung NBS (178 mg, 0,99 mmol) vao dung dich dugc khudy chira hop chat
10 (200 mg, 0,43 mmol) trong CCls (10 mL) trong khi quyén tro & nhiét do phong va
khudy trong 16 gid. Sau khi hoan thanh phan Ung bang TLC, hdn hop phan tmg dugc
pha loding bing nuéc (10 mL) va chiét bang CHaClz (2 x 20 mL). Céac dich chiét hitu
co két hop dugc rira bang nudc mudi (10 mL), 1am kho bang NazSO0s, loc va co dudi
ap suit giam d8 thu dwoc hop chét tho. Hop chit tho nay duoc tinh ché (sdc ky
silicagel; 5-7% EtOAc/Hexan) tao ra hop chét 11 (180 mg, 77%) I chét rén mau tring
nhd. 'H NMR (500 MHz, CDCL): 8 7,70-7,67 (m, 1H), 7,65 (s, 2H), 7,30 (d, J = 8,0
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Hz, 1H), 7,17 (dd, J = 8,5, 6,0 Hz, 1H), 7,00-6,98 (m, 2H), 4,40 (q, J = 7,5 Hz, 2H),
427 (q, J = 7,5 Hz, 2H), 1,58 (t, J = 7.5 Hz, 3H), 1,40 (t, J = 7,5 Hz, 3H); LC-MS
(ESI): 99,5%; m/z 542,4 (M* + 2); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm);
RT 4,80 phut; 5 mM NHsOAc: ACN; 0,8 mL/phut).

Buée 4: Toéng hop etyl 3—((6-010-2-xyc10pr0py1—1-(1-ety1-1H—pyrazol-4—y1)-7-
flo-1H-indol-3-yl)thio)-2-flobenzoat (7):

Dung dich chtra hgp chét 11 (150 mg, 0,27 mmol) trong toluen (10 mL) trong
khi quyén tro duge suc bing argon & nhiét do phong trong 10 phut. B sung axit
xyclopropylboronic (48 mg, 0,55 mmol), trixyclohexyl phosphin (16 mg, 0,05 mmol),
Pd(OAc), (6 mg, 0,02 mmol) va kali phosphat (202 mg, 0,01 mmol) vao dung dich
nay & nhiét d¢ phong trong argon. Dung dich tao thanh dugc suc lai béng argon & nhiét
d6 phong trong 5 phut. Sau do, hdn hop phan Gng dugc gia nhiét dén nhiét d6 hoi luu
va khudy trong 3 giod. Phan mg nay duoc theo dai bang TLC & LC-MS; sau khi hoan
thanh phan ng, phan Gmng nay duogc 1am nguoi xuéng nhiét d6 phong, dugc pha loang
bing EtOAc (20 mL) v loc. Phan dich loc dugc rira bang nude (2 x 10 mL) va nude
mubi (10 mL), lam kho béng Na2SOs, loc va ¢o dudi ap suét giam dé thu duoc hop
chit tho. Hop chat nay dugc tinh ché (séc ky silicagel; 6% EtOAc/Hexan) dé tao ra
hop chat 7 1a chit rdn mau vang nhat. 'H NMR (400 MHz, CDCL): § 7,66-7,7,60 (m,
3H), 7,18 (d, T = 8,4 Hz, 1H), 7,08 (dd, ] = 8.4, 6,5 Hz, 1H), 6,93 (t, J = 8,4 Hz, 1H),
6,79-6,75 (m, 1H), 4,40 (q, J = 7,2 Hz, 2H), 4,26 (q, J = 7,6 Hz, 2H), 1,74-1,68 (m,
1H), 1,56 (t, J = 7,2 Hz, 3H), 1,41 (t, T = 7,6 Hz, 3H), 1,08-1,04 (m, 2H), 0,89-0,84 (m,
2H); LC-MS (ESI): 92,9%; m/z 502,5 (M"); (cdt: X Select CSH C-18, 50 x 3,0 mm,
3,5 pm); RT 4,85 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut); HPLC: 93,1%; (cot:
Acquity BEH C-18 (50 x 2,1 mm, 1,7 ); RT 3,44 phat; ACN: 0,025% TFA (trong
nuée); 0,5 mL/phut.

Vi du 10: Tong hop axit 6-((6-010-2-Xyclopropy1-1-(1-etyl-lH-pyrazol—4-y1)-7-
flo-1H-indol-3-yl)thio)picolinic (Hop chat 1-92)
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Budce 1: Téng hop 1-(2-amino-4-clo-3-flophenyl)-2-cloetan-1-on (2):

B sung 3-clo-2-floanilin 1 (9,0 g, 6,18 mmol), tiép theo 1a dung dich chra
cloaxetonitril (11,6 g, 153,64 mmol) trong CH2Cl2 (20 mL) vao dung dich dugc khudy
chtta AICL; (10,0 g, 75,01 mmol) va BCl3 (1M trong n-hexan) (74 mL, 75,01 mmol)
trong CH>Cl> (80 mL) ¢ nhigt d¢ 0°C trong khi quyén tro. Hon hop phan Gng dugc
khudy & nhiét do phong trong 30 phut; duoc gia nhi€t dén nhiét d6 hoi lvu va duy tri
trong 14 gio nira. Hdn hop phan Gng nay sau d6 dugc lam lanh xubng 0°C, bd sung
dung dich HCI 3N trong nuée (100 mL) va téng nhiét dd dén nhiét 6 hdi luu va khudy
trong 3 gio. Sau khi hoan thanh phan Ung (TLC), hdn hop phan tng duge lam ngudi
xubng nhiét dd phong, duge pha lodng bang nudc (50 mL) va chiét bang CH2Cl (2 x
150 mL). C4c dich chiét hiru co két hop duge 1am kho bang NaSOq, loc va ¢d dudi ap
suét giam dé thu dugc hop chét tho. Hop chit thd dugce tinh ché bang cach nghién véi
n-pentan tao ra hop chat 2 (4,5 g, 33%) 1a chét rin mau trdng nho. 'H NMR (500 MHz,
DMSO-de): & 7,61 (d, J = 9,0 Hz, 1H), 7,35 (br s, 2H), 6,72 (d, J = 9,0 Hz, 1H), 5,06

(s, 2H).
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Budc 2: Téng hop 6-clo-2-xyclopropyl-7-flo-1H-indol (3):

B4 sung xyclopropyl magie bromua (0,5 M trong THF; 102,0 mL, 50,9 mmol)
vao dung dich duoc khudy chtra hop chét 2 (4,5 g, 20,3 mmol) trong toluen (50 mL) &
nhiét do 0°C trong khi quyén tro. Hon hop phan tng nay duoc khudy & nhiét do 0°C
trong 15 phut va sau d6 lam Am dén nhiét do phong va tiép tuc khudy trong 1 gid nita.
Sau khi hoan thanh phan ung (TLC), hon hop phan Gng dugce dap tit bang dung dich
NH.Cl bao hoa (10 mL) va chiét bing EtOAc (3 x 75 mL). Céc dich chiét hiru co két
hgp dugc lam kho bing Na,S04, dugce loc va cd dudi ap suit giam dé thu duogc hop
chit tho. Hop chit tho nay dugc tinh ché (sic ky cot silicagel; 1% EtOAc/Hexan tao ra
hop chét 3 (2,7 g, 63%) la chit rin mau tring nho. 'H NMR (500 MHz, DMSO-de): 8
11,55 (s, 1H), 7,18 (d, J = 8,5 Hz, 1H), 6,97 (dd, J = 8,5, 6,5 Hz, 1H), 6,16 (s, 1H),
2,03-1,99 (m, 1H), 0,99-0,96 (m, 2H), 0,83-0,80 (m, 2H); LC-MS (ESI): 91,6%; m/z
208,1 (M - H"); (cot: X Select CSH C-18, 50 x 3,0 mm, 3,5 pm); RT 4,32 phut; 5 mM
NH4OAc: ACN; 0,8 mL/phut).

Buge 3: Toéng hop 6-c10-2-xyclopropyl-1-(l-etyl-1H—pyrazol-4-y1)-7-ﬂo-lH-
indol (5):

B4 sung 4-bromo-1-etyl-1H-pyrazol 4 (Vi du 2, Budc 3; 4,0 g, 22,8 mmol), kali
phosphat (11,0 g, 51,2 mmol), N,N’-dimetyletylendiamin (722 mg, 8,2 mmol) va
Cu(DI (390 mg, 2,0 mmol) vao dung dich chtra hop chit 3 (4,3 g, 20,5 mmol) trong
toluen (50 mL) & nhiét do phong trong khi quyén tro. Dung dich phan tng nay dugc
suc bang argon trong 15 phut va sau d6 déy kin binh phan tmg. Hon hop phan tng
dugc gia nhiét dén 140°C va khudy trong 16 gid. Sau khi hoan thanh phan ng (TLC),
hdn hop phan ung nay dugce lam ngudi xubng nhiét 4o phong, dugc pha loang bang
EtOAc (50 mL) va loc. Phin dich loc dugc rira bang nuée (40 mL), nude mudi (40
mL), lam kho bang Na,SO4, loc va c6 dudi ap suit giam dé thu duoc hop chit tho.
Hop chét thd nay duge tinh ché (séc ky cot silicagel; 9% EtOAc/Hexan) tao ra hop
chét 5 (3,9 g, 63%) 1a chit rfn mau nau nhat. 'H NMR (400 MHz, CDCl): & 7,64 (s,
1H), 7,60 (s, 1H), 7,16 (d, J = 8,4 Hz, 1H), 7,01 (dd, J = 8.4, 6,4 Hz, 1H), 6,12 (s, 1H),
425 (q, T = 7,2 Hz, 2H), 1,69-1,62 (m, 1H), 1,56 (t, T = 7,2 Hz, 3H), 0,92-0,87 (m,
2H), 0,76-0,72 (m, 2H); LC-MS (ESI): 98,6%; m/z 304,3 (M + H); (cot: X Select C-
18, 50 x 3,0 mm, 3,5 pm); RT 4,23 phut; 5 mM NH4OAc: ACN; 0,8 mL/phut).

Budc 4: Tong hop metyl 6-((4-metoxybenzyl) thio) picolinat (8):
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Bé sung (4-metoxyphenyl) metanthiol (5,7 g, 37,0 mmol), xantphos (1,1 g, 1,9
mmol), diisopropyl etyl amin (13,6 mL, 74,0 mmol), Pda(dba)s (847 mg, 0,9 mmol)
vao dung dich duogc khudy chira metyl 6-brompicolinat 7 (8 g, 37,2 mmol) trong 1, 4-
dioxan (110 mL) trong khi quyén tro & nhiét do phong, khir khi trong argon trong 15
phtt; gia nhi¢t dén nhiét d6 hdi luu va khudy trong 1 gid. Sau khi hoan thanh phan tmg
(TLC), hdn hop phan tng dugc pha loang bing nude (500 mL) va chiét bang EtOAc
(3 x 500 mL). Céc dich chiét hitu co két hop duge lam khd bing NaSO04, loc va ¢
dudi 4p suét gidm dé thu dugc hop chét tho. Hop chét thd nay dugc tinh ché (sic ky
cdt silicagel; 10% EtOAc/Hexan) tao ra hgp chéat 8 (8 g, 75%) 1a chét rin mau vang.
'H NMR (400 MHz, CDCl3): § 7,78 (d, J = 7,6 Hz, 1H), 7,57 (t, ] = 8,0 Hz, 1H), 7,42-
7,40 (m, 2H), 7,29-7,25 (m, 1H), 6,82 (d, J = 8,4 Hz, 2H), 4,44 (s, 2H), 4,00 (s, 3H),
3,77 (s, 3H); LC-MS: 95,7%; 290,3 (M*+1); (cdt: X Select C-18, 50 x 3,0 mm, 3,5
pm); RT 4,10 phat 5 mM NHsOAc: ACN; 0,8 mL/phut).

Buéc 5: Tong hgp metyl 6-mercaptopicolinat (6):

Dung dich da duoc khuéy cua hop chit 8 (6 g, 20,7 mmol) trong axit triflo
axetic (50 mL) trong khi quyén tro dugc gia nhiét dén nhiét d6 hdi luu va khudy trong
16 gid. Sau khi hoan thanh phan tng (TLC), cac chit d& bay hoi dugc loai bd dudi ap
sudt giam. Cin ndy duoc pha lodng bang EtOAc (500 mL), ria bang dung dich nudc
NaHCO3 (3 x 250 mL). Dich chiét hitu co dugc lam kho bing NaxS04, loc va ¢d dudi
ap suét giam @8 thu duoc hop chét 6 (3,5 g, hop chét tho) 1a chat rdn mau nau nhat.
LC-MS: 61,1%; 170 (M*+1); (cdt: X Select C-18, 50 x 3,0 mm, 3,5 um); RT 1,41 phat
5 mM NH4OAc: ACN; 0,8 mL/phtt).

Buéc 6: Toéng hop metyl 6-((6-010-2-xyclopropyl-l-(l-etyl-1H—pyrazol-4-yl)-7 -
flo-1H-indol-3-yl)thio)picolinat (9):

Bb sung NCS (2,49 g, 18,63 mmol) vao dung dich duogc khqu chira metyl 6-
mercaptopicolinat 6 (3,15 g, hop chét tho) trong CH2Cla (50 mL) trong khi quyén tro &
nhiét 4o phong va khudy trong 1 gio. B6 sung vao dung dich nay indol 5 (5,6 g, 18,47
mmol) trong CH>Cl> (50 mL) ¢ nhi¢t do phong va khudy trong 16 gid. Sau khi hoan
thanh phan tng (TLC), hén hop phdn tng nay dugc pha loang CH2Cl (100 mL) rtra
bang nuéc (3 x 100 mL). Dich chiét hitu co duoc 1am kho bang NaxSOa, loc va ¢d
dudi 4p sudt giam dé thu dugc hop chét tho. Hop chat tho ndy dugc tinh ché (sic ky
cot silicagel; 10% EtOAc/ Hexan) dé tao ra hop chéit 9 (2,8 g, 32%) la chit rin mau
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nau nhat. 'H NMR (500 MHz, DMSO-de): 8 7,79 (d, J = 7,5 Hz, 1H), 7,66 (d, J =10,5
Hz, 2H), 7,51 (t, 1 =7,5 Hz, 1H), 7,19 (d, J = 8,5 Hz, 1H), 7,10-7,07 (m, 1H), 6,78 (d,
J = 8,0 Hz, 1H), 4,28 (q, 2H), 4,00 (s, 3H), 1,75-1,69 (m, 1H), 1,58 (t, ] = 7,0 Hz, 3H),
1,09-1,08 (m, 2H), 0,87-0,84 (m, 2H); LC-MS: 98,4%; m/z 471.4 (M + H");(cot; X-
select CSH C-18, (50 x 3,0 mm, 3,5 pm); RT 4,25 phut. 5,0 mM NH4OAc (trong
nuéc): ACN; 0,8 mL/phut); HPLC: 98,1%; (cot: Acquity BEH C-18 (50 x 2,1 mm, 1,7
u); RT 3,02 phut. ACN: 0,025% TFA (trong nude); 0,5 mL/phit).

Buge 7: Tong hop mubi natri ctia axit 6-((6-clo-2-xyclopropyl-1-(1-etyl-1H-
pyrazol-4-yl)-7-ﬂo-1H—ind01—3-yl)thio)picolinic (mubi natri ctia hop chét 1-92):

B4 sung dung dich nuéc NaOH 1M (6,03 mL, 6,03 mmol) vao dung dich dugc
khudy chira hop chét 9 (2,81 g, 5,97 mmol) trong THF: nu6c (4:1) (40 mL) va hon hop
nay dugc gia nhiét & nhiét do 60°C trong 1 gid. Sau khi hoan thanh phan tmg, dung
mbi nay duge loai bo dé tao ra hop chét 1-92 (2,83 g, 100%) la chét rin mau nau nhat.
LC-MS: 457 (M*+1).

Vi du 11: Téng hop mubi natri cua axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)-Z-ﬂobenzoic (Hop chét 1-119)

¢ GOt
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Qj%_q etylen d1am1n \ 3N HCI
cl N X .
r H Cul, K03PO4 toluen NGS, CH,Cl,, cl N EtOH, hoi luu, 3 gio
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1 N’
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\ N
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F / F 2/\”
N~ N~
H r H r
4 Mudi natri ctia hop chat 1-119

Buéc 1: Toéng hop etyl 3-((6-clo-2-xyclopropy1—7-ﬂo-1-(1-((2-(trimetylsilyl)
etoxy) metyl)-1H-pyrazol-4-yl)- 1 H-indol-3-yl)thio)-2-flobenzoat (3):

Theo quy trinh ctia Vi du 9, cac bude 3 va 4 nhung st dung chét trung gian D
thay cho chét trung gian B trong Budc 3, hop chit néu & d& muc 3 thu duoc 12 sird
mau nau nhat. 'H NMR (400 MHz, CDCl3): 6 7,85 (s, 1H), 7,73 (s, 1H), 7,64 (t, J =

7.5 Hz, 1H), 7,20 (d, J = 8,0 Hz, 1H), 7,12-7,09 (m, 1H), 6,95 (t, /= 7.5 Hz, 1H), 6,79
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(t, J= 6,5 Hz, 1H), 5,54 (s, 2H), 4,42 (q, 2H), 3,62 (t, J= 7,5 Hz, 2H), 1,70-1,65 (m,
1H), 1,42 (t, J = 7,0 Hz, 3H), 1,06-1,05 (m, 2H), 0,96 (t, J = 8,5 Hz, 2H), 0,89-0,87
(m, 2H), 0,03 (s, 9H); LC-MS (ESD): m/z 604,6 (M + HY).

BuéGe 2: Toéng hop etyl 3-((6-010-2-Xyclopropyl-7-ﬂ0-1-(1H—pyrazol-4-yl)-1H—
indol-3-yl)thio)-2-flobenzoat (4):

B4 sung 3 N HCI (4 mL) vao dung dich duoc khudy chira hop chét 3 (140 mg,
0,23 mmol) trong EtOH (17 mL) & nhiét d phong va dugc gia nhiét dén nhiét d6 hoi
lwu trong 3 gio. Sau khi hoan thanh phan tng (TLC), 46 pH cua hdn hop nay duogc
trung hoa bang EtsN (2 mL) va chiét bang EtOAc (2 x 30 mL). Cac dich chiét hitu co
két hop duge lam khd (NazSO4), loc va ¢b dwéi 4p suat giam 8 thu duoc hop chét tho.
Hop chét thd duge nghién véi n-pentan, duge lam kho dudi ap suit giam dé tao ra hop
chat 4 (90 mg, 90%) 1a chét riin mau nau nhat. 'H NMR (500 MHz, DMSO-dg): 9
13,21 (br s, 1H), 8,24 (s, 1H), 7,84 (s, 1H), 7,60 (t, J = 6,5 Hz, 1H), 7,21-7,11 (m, 3H),
6,84 (t, J = 6,5 Hz, 1H), 4,34 (q, 2H), 1,81-1,76 (m, 1H), 1,32 (t, J = 8,0 Hz, 3H),
0,93-0,90 (m, 2H), 0,84-0,79 (m, 2H); LC-MS (ESI): m/z 474,9 (M + H").

Buge 3: Tong hop mubi natri cia axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)-?_-ﬂobenzoic (Hop chét 1-119) |

B4 sung dung dich nuéc NaOH 1M (0,063 mL, 0,063 mmol) vao dung dich
chira hop chét 4 (30 mg, 0,063 mmol) trong THE: nuée (3:1) (4 mL) & nhiét do phong
va sau d6 gia nhiét & 60°C qua dém. Sau khi hoan thanh phan tng, dung mdi dugc loai
b6 tao ra mudi natri ctia hop chit 1-119 (29 mg, 100%) la chét rin mau tring nho. LC-
MS: m/z 446 (M+1).

Vi du 12: Téng hop mudi natri ctia axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-
hydroxyetyl)-1H—pyrazol-4-y1)-1H—ind01—3-yl)thio)-z-ﬂorobenzoic (Hop chét 1-120)

CO,Et COzNa
. COEt
ba! s O
S
Er/\/OH N N
N N N
cl N Cs,CO3, DMF, 2/\‘ 2\’
F 2/\” Nhiét do phong, N IN
N-N 16 gio S
H
HO HO
1 2 Mubi natri cia hop chét 1-120

Budc 1: Téng hop etyl 3—((6-clo=2=xyclopropyl-7-ﬂo—1-(1-(2-hydr0xyetyl)-1H-
pyrazol-4-yl)-1H-indol-3 -yD)thio)-2-flobenzoat (2):
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Bb sung Cs2COs (1,32 g, 4,05 mmol) va 2-brometan-1-ol (152 mg, 1,27 mmol)
vao dung dich dugc khudy chira indol 1 (Vi du 11, Budc 3; 480 mg, 1,01 mmol) trong
DMF (10 mL) trong khi quyén tro & nhiét do phong va khudy trong 16 gio. Hon hop
ndy dugc pha loang bing nuéc (20 mL) va chiét bang EtOAc (3 x 20 mL). Céc dich
chiét hitu co két hop duoc 1am khd (Na2SO4), loc va ¢ dudi ap suét giam thu dugce
hop chét tho. Hop chét nay dugc tinh ché (silicagel; 55% EtOAc/ Hexan) dé thu dugc
hop chét 2 (100 mg, 19%) 1a sird khong mau. 'H NMR (400 MHz, CDCls): 6 7,72 (d,
J= 6,8 Hz, 2H), 7,62 (dt, J = 8,0 Hz, 1,6 Hz, 1H), 7,18 (d, J = 8,4 Hz, 1H), 7,10-7,07
(m, 1H), 6,94 (t, J= 8,0 Hz, 1H), 6,78 (dt, J = 8,0, 1,6 Hz, 1H), 4,41 (q, 2H), 4,36-4,34
(m, 2H), 4,10 (t, J = 4,8 Hz, 2H), 2,72 (br s, 1H), 1,74-1,67 (m, 1H), 1,41 (t, J=17,2
Hz, 3H), 1,08-1,04 (m, 2H), 0,90-0,85 (m, 2H); LC-MS: m/z 518,7 (M + H").

Buge 2: Téng hop mubi natri cta axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-
hydroxyetyl)-1H-pyrazol-4-yl)-1H-indol-3-yl)thio)-2-ﬂobenzoic (Hop chét 1-120)

Theo quy trinh ctia Vi du 11, Bude 3 nhung su dung chit trung gian 2 thay cho
chét trung gian 4 trong Budc 3, mubi natri ctia hop chit 1-120 néu & d& muc thu dugc
13 chit rén mau tring. LC-MS: m/z 490 (M+1).

Vi du 13: Tdng hop mubi natri cua axit 3-((1-(1-(2-(carbamoyloxy)etyl)-1H-
pyrazol—4-yl)-6-clo-2-xycl0propyl-7-ﬂo-1H—indol-3-yl)thio)-Z-ﬂobenzoic (Hop chét 1-
121)
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Buéc 1: Toéng hop etyl 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-phenoxy
cacbonyl)oxy)etyl)-1H-pyrazol-4-yl)-1H-indol-3 -yD)thio)-2-flobenzoat (2):

B4 sung phenyl cloformat (18 mg, 0,11 mmol) vao dung dich dugc khudy chtra
indol 1 (Vi du 12, Buéc 1; 50 mg, 0,096 mmol) trong pyridin (2 mL) trong khi quyén
tro & nhiét dd 0°C; duoc gia nhiét dén 60°C va khudy trong 1 gio. Hon hgp nay dugc
pha lodng bang nuée (20 mL), axit héa bang dung dich nuéc HCI 1N (5 mL) va chiét
bang EtOAc (2 x 10 mL). C4c dich chiét hiru co két hop dugce rira bang nuée mudi (10
mL), 1am khd (Na:SOx), loc va ¢b dudi 4p suét giam thu duoc hop chét tho. Hop chit
nay dugc tinh ché (silicagel; 30% EtOAc/ Hexan) tao ra hop chét 2 (20 mg, 32%) la
diu mau vang. LC-MS (EST): m/z 638,5 (M + H).

Buéc 2: Tong hop etyl 3-((1-(1-(2-(carbamoyloxy)etyl)-1H—pyrazol-4-yl)-6-clo-
2-xyclopropyl-7-flo-1H-indol-3 -yl)thio)-2-flobenzoat (3):

Khi amoniac dugc cho di qua dung dich dugc khudy chira hop chét 2 (20 mg,
0,031 mmol) trong THF (3 mL) trong khi quyén tro & nhiét do 0°C trong 15 phut; lam
4m dén nhiét d6 phong va khudy trong 30 phut. Céc chit d& bay hoi dugc loai bo dudi
ap suit giam va hgp chét théd dugc tinh ché bang cach nghién v6i n-pentan (2 x 5 mL)
va lam kho dudi dp sudt giam dé tao ra hop chit 3 (6 mg, 35%) 1a diu mau nau nhat.
IH NMR (500 MHz, CDCls): 6 7,73 (s, 1H), 7,70 (s, 1H), 7,64 (t,J= 8,0 Hz, 1H), 7,20
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(d, J = 8,5 Hz, 1H), 7,11-7,08 (m, 1H), 6,95 (t, J = 8,0 Hz, 1H), 6,79 (t, J = 8,0 Hz,
1H), 4,65 (br s, 2H), 4,54-4,47 (m, 4H), 4,42 (q, 2H), 1,74-1,70 (m, 1H), 1,43 (t, J =
7.5 Hz, 3H), 1,07-1,05 (m, 2H), 0,91-0,88 (m, 2H); LC-MS: mlz 561,7 M + H").

Buéc 3: Tong hop mubi natri cua axit 3-((1-(1-(2-(carbamoyloxy)etyl)-1H-
pyrazol-4-yl)-6-clo-2-xyclopropyl-7 -flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-
121)

Bb sung dung dich nuéc NaOH IM (0,009 mL, 0,009 mmol) vao dung dich
chira hop chét 3 (5 mg, 0,009 mmol) trong THF: nudc (3:1) (4 mL) ¢ nhiét d¢ phong
qua dém. Sau khi hoan thanh phan Ung, dung moi dugc loai bo tao ra mudi natri clia
hop chét 1-121 (5 mg, 100%) 12 chét rén mau tring nhy. LC-MS: m/z 533 (M+1).

Vi du 14: Toéng hop mudi natri cia axit 3-((1-(1-(2-aminoetyl)-1H-pyrazol-4-
yl)—6-clo-2-xyclopropyl-7-ﬂo-1H—indol-3-yl)thio)—2-ﬂobenzoic (Hop chét 1-122)
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Busc 1: Téng hop etyl 3-((1-(1-(2-((tert—butoxycacbonyl)amino)etyl)- 1H-
pyrazol-4-yl)—6-clo-2-xyclopropyl-7-ﬂo- 1H-indol-3-yl)thio)-2-flobenzoat (3):

B sung Cs2CO3 (310 mg, 0,95 mmol) va tert-butyl (2-brometyl)carbamat 2
(213 mg, 0,95 mmol) vao dung dich dugc khuéy chira indol 1 (Vi du 11, Buéc 3; 300
mg, 0,63 mmol) trong DMF (5 mL) trong khi quyén tro & nhiét d0 phong va khudy
trong 16 gio. Hon hop nay duge dap t4t bang dung dich nudc NH4Cl bdo hoa (10 mL)
va chiét bing EtOAc (2 x 30 mL). Cac dich chiét hiru co két hop dugc lam kho
(Na2S04), loc va co dudi ap suit giam thu duge hop chét thd duoc tinh ché (silicagel;
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30% EtOAc/Hexan) tao ra hop chit 3 (200 mg, 51%) la sird khong mau. 'H NMR
(500 MHz, CDCl3): 6 7,71 (s, 1H), 7,65-7,62 (m, 2H), 7,19 (d, J = 8,5 Hz, 1H), 7,11-
7,08 (m, 1H), 6,95 (t, J = 8,0 Hz, 1H), 6,79 (t, J= 6,5 Hz, 1H), 4,82 (br s, 1H), 4,41 (q,
2H), 4,34 (t, J = 5,0 Hz, 2H), 3,65-2,04 (m, 2H), 1,72-1,68 (m, 1H), 1,43 (t, J= 7.5
Hz, 3H), 1,29 (s, 9H), 1,06-1,03 (m, 2H), 0,89-0,85 (m, 2H); LC-MS: 517,4 (Des-Boc)
(M+H").

Buéc 2: Tbéng hop etyl 3-((1-(1-(2-aminoetyl)-1 H-pyrazol-4-y1)-6-clo-2-
xyclopropyl-7-flo- 1 H-indol-3-yl)thio)-2-flobenzoat (4):

Dung dich chtra hop chét 3 (200 mg, 0,32 mmol) trong HCI 4,0 M trong 1,4-
dioxan (5 mL) trong khi quyén tro dugc khudy & nhiét do nam trong khoang tir 0°C
dén nhiét dd phong trong 2 gio. Cac chit d& bay hoi dugc loai bé dudi ap suét giam.
Can nay dugc pha loang bang nudc (5 mL), bazo hoéa bang dung dich nuéc NaHCO3
(5 mL) va chiét bang EtOAc (2 x 20 mL). Céc dich chiét hiru co két hop duge 1am khd
(Na2S0s), loc va ¢d dudi ap suét giam dé tao ra 4 (130 mg, 81%) la chét rin mau tring
nho. 'TH NMR (400 MHz, DMSO-ds): ¢ 8,24 (s, 1H), 7,82 (s, 1H), 7,60 (t, J = 6,8 Hz,
1H), 7,22-7,11 (m, 3H), 6,84 (t, J= 6,8 Hz, 1H), 4,33 (q, 2H), 4,17 (t, J = 6,0 Hz, 2H),
2,98 (t, J = 6,0 Hz, 2H), 1,84-1,80 (m, 3H), 1,32 (t, J = 7,2 Hz, 3H), 0,92-0,91 (m,
2H), 0,84-0,82 (m, 2H); MS: m/z 517,6 (M + HY).

Budce 3: Tong hop mudi natri ctia axit 3-((1-(1-(2-aminoetyl)- 1 H-pyrazol-4-yl)-
6-clo-2-xyclopropyl-7 -flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-122)

Theo quy trinh ctia Vi du 11, Budc 3 nhung su dung chét trung gian 4 thay cho
chét trung gian 4 trong Budc 3, mubi natri cia hop chit 1-122 néu & d& muyc thu duoc
14 chét rin mau tréng nho. LC-MS: m/z 489 (M+1).

Vi du 15: Tong hop mudi natri cia axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-
ureidoetyl)-1H-pyrazol-4-y1)-1H-ind01—3-yl)thio)-2-ﬂobenzoic (Hop chét 1-123)
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Bu6e 1: Tong hop etyl 3—((6-clo-2—xyclopropyl-7-ﬂo-1-(1-(2-ureidoety1)-1H-
pyrazol-4-yl)- 1H-indol-3-yl)thio)-2-flobenzoat (2)

Bé sung Et:N (0,04 mL, 0,31 mmol) va triphosgen (18,3 mg, 0,06 mmol) vao
dung dich duogc khudy chira indol 1 (Vi du 14, Bude 2; 80 mg, 0,15 mmol) trong THF
(5 mL) trong khi quyén tro & nhiét do 0°C, khudy trong 1 gid, lam Am dén nhiét @6
phong va khudy trong 2 gi. Khi amoniac dwgc cho qua dung dich chira isoxyanat tho
nay & nhiét do -78°C trong 10 phut; dugc d8 4m dén 0°C va khudy trong 1 gid. Hon
hop nay dugc pha lodng bang nuée va chiét bang EtOAc (2 x 20 mL). C4c dich chiét
hitu co két hop dugc lam khd (Na2SO4), loc va ¢d dudi ap sudt giam thu duge hop chét
tho. Hop chét nay duoc tinh ché bing céch nghién véi EnO (2 x 5 mL) va lam kho
dudi 4p sudt giam dé tao ra hop chét 2 (30 mg, 34%) la chét rén mau tring nho. 'H
NMR (400 MHz, DMSO-ds): ¢ 8,19 (s, 1H), 7,82 (s, 1H), 7,60 (t, J = 7,2 Hz, 1H),
7,22-7,11 (m, 3H), 6,84 (t, J= 7,2 Hz, 1H), 6,04-6,03 (m, 1H), 5,53 (br s, 2H), 4,33 (q,
2H), 4,21 (t, J= 6,0 Hz, 2H), 3,43 (t, J= 6,0 Hz, 2H), 1,84-1,78 (m, 1H), 1,32 (t, J =
7.2 Hz, 3H), 0,92-0,91 (m, 2H), 0,87-0,85 (m, 2H); MS: m/z 560,6 (M + H").

Buégc 2: Toéng hop mudi natri cta axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(2-
ureidoetyl)-1H-pyrazol-4-y1)-1H—indol-3—yl)thio)-2-ﬂ0benzoic (Hop chét 1-123)

Theo quy trinh ctia Vi du 13, Budce 3 nhung stt dung chét trung gian 2 thay cho
chét trung gian 3 trong Budc 3, mubi natri cia hop chit 1-123 néu & d& muc thu dugc
13 chét rén mau tring nhd. LC-MS: m/z 532 (M+1).

Vi du 16: Téng hop mudi natri cta axit 3-((1-(1-(3-carboxypropyl)-1H-pyrazol-
4-y1)—6-clo-2-xyclopropyl-7-ﬂo-1H—indol-3-yl)thio)-2-ﬂobenzoic (Hop chit 1-124)
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Buéc 1: Tong hop etyl 3-((1-(1-(4-(tert-butoxy)-4-oxobutyl)-1H—pyrazol-4—yl)—
6-clo-2-xyclopropyl-7-flo-1H-indol-3-yl)thio)-2-flobenzoat (2):

Bé sung Cs2CO3 (206 mg, 0,63 mmol) va tert-butyl 4-brombutanoat (141 mg,
0,63 mmol) vao dung dich dugc khuéy chira indol 1 (Vi du 11, Buéc 3; 200 mg, 0,42
mmol) trong DMF (5 mL) trong khi quyén tro & nhiét do phong va khudy trong 16 gid.
Hon hop nay dugc pha lodng bang nuée déa lanh (20 mL) va chiét bang EtOAc (3 x 30
mL). Céc dich chiét hitu co két hop dugc 1am kho (Na2SOs), loc va cb dudi dp suét
giam thu dugc hop chét tho. Hop chat ndy dugc tinh ché (séc ky silicagel; 20%
EtOAc/ Hexan) tao ra hop chéit 2 (180 mg, 70%) la dAu mau nau nhat. 'H NMR (400
MHz, CDCL): 6 7,67 (s, 1H), 7,64 (s, 1H), 7,63-7,60 (m, 1H), 7,18 (d, J = 8,4 Hz,
1H), 7,10-7,06 (m, 1H), 6,93 (t, J = 8,0 Hz, 1H), 6,77 (t, J=7,6 Hz, 1H), 4,41 (q, 2H),
4,28 (t, J = 6,8 Hz, 2H), 2,28-2,19 (m, 4H), 1,74-1,66 (m, 1H), 1,46 (s, 9H), 1,41 (t, J
= 7.2 Hz, 3H), 1,06-1,02 (m, 2H), 0,89-0,84 (m, 2H); LC-MS (ESI): m/z 618,6 (M +
H").

Buéc 2: Téng hop axit 4-(4—(6-010-2-Xyclopropy1—3-((3-(etoxycacbonyl)-Z-
flophenyl) thio)-7-flo-1H-indol-1-yl)- 1H-pyrazol-1-yl)butanoic (3):

Dung dich chtra hop chét 2 (100 mg, 0,29 mmol) trong HCI 4,0 M trong 1,4-
dioxan (2 mL) trong khi quyén tro duge khudy & nhiét d6 0°C dén nhiét do phong
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trong 16 gio. Cac chét d& bay hoi dugc loai bo trong chén khong va cin nay dugc pha
lodng bing nudc (5 mL), bazo hoa bang dung dich nuéc NaHCO; (5 mL) va chiét
bing BtOAc (2 x 20 mL). Céc dich chiét hitu co két hop duge 1am kho (NaxSO«), loc
va b dudi 4p suit gidm d8 thu dugc hop chét thd. Hop chét nay dugc tinh ché bang
cach xi Iy bang axit-bazo 2 tao ra hop chét 3 (50 mg, 56%) la chét rin mau tring. 'H
NMR (500 MHz, DMSO-dj): 6 12,75 (br s, 1H), 8,24 (s, 1H), 7,82 (s, 1H), 7,59 (t, J=
7,0 Hz, 1H), 7,22-7,10 (m, 3H), 6,84 (t, J= 7,5 Hz, 1H), 4,33 (q, 2H), 4,22 (t, J=7,0
Hz, 2H), 2,21 (t, J = 7,5 Hz, 2H), 2,06-2,03 (m, 2H), 1,81-1,78 (m, 1H), 1,32 (t, J =
7,0 Hz, 3H), 0,89-0,88 (m, 2H), 0,82-0,81 (m, 2H); MS: m/z 560,7 (M + H").

Budce 3: Tong hop mudi natri cua axit 3-((1-(1-(3-carboxypropyl)-1H-pyrazol-
4-yl)-6-010-2-Xyclopropy1-7-ﬂo-1H-indol-3-yl)thio)-Z-ﬂobenzoic (Hop chét 1-124)

B4 sung dung dich nuéc NaOH 1M (0,036 mL, 0,036 mmol) vao dung dich
chira hop chét 3 (10 mg, 0,018 mmol) trong THE: nuée (3:1) (4 mL) & nhiét d phong
va sau d6 gia nhiét & nhiét 4o 60°C qua dém. Sau khi hoan thanh phan Gng, dung mdi
duoc loai bo tao ra mubi natri ctia hop chit 1-124 (10 mg, 100%) la chét rén mau
tring. LC-MS: m/z 532 (M+1).

Vi du 17: Téng hop mudi natri cua axit 3-((1-(1-(4-amino-4-oxobutyl)-1H-
pyrazol—4-yl)-6-clo-2-xyclopropyl-7-ﬂo-1H-indol—3-yl)thio)-2-ﬂ0benzoic (Hop chét 1-
125)

COzNa

"

Musi natri hop chit 1-125

Bugc 1: Tong hop etyl 3-((1-(1-(4-amino-4-oxobutyl)- 1 H-pyrazol-4-yl)-6-clo-
2-xyclopropyl-7-flo-1H-indol-3 -yl)thio)-2-flobenzoat (2):

B6 sung EDCIL.HCI (36 mg, 0,40 mmol), HOBt (61,5 mg, 0,40 mmol), NMM
(0,07 mL, 0,67 mmol) vao dung dich duoc khudy chwa indol 1 (Vi du 16, Bude 2; 150
mg, 0,26 mmol) trong DMF (3 mL) trong khi quyén tro & nhiét d0 phong va khudy
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trong 10 phut. B4 sung NH4Cl (17,1 mg, 0,32 mmol) vao dung dich nay & nhiét do
phong va khudy trong 16 gio. Hbn hop nay dugc pha lodng bang nuéc (30 mL) va
chibt bing EtOAc (2 x 30 mL). Céc dich chiét hitu co két hop dugc rira bang nudce
mudi (20 mL), 1am khd (Na2SOa), loc va lam kho dudi ap sut giam dé thu duge hop
chét thé. Hop chét ndy dugc tinh ché (silicagel; 2% MeOH/ CH2Cl) tao ra hop chét 2
(15 mg, 10%) 12 cht rin mau tring nho. 'H NMR (400 MHz, DMSO-ds): 6 8,23 (s,
1H), 7,81 (s, 1H), 7,60 (dt, J = 8,0, 1,6 Hz, 1H), 7,29 (br s, 1H), 7,22-7,11 (m, 3H),
6,84 (dt, J = 8,0, 1,6 Hz, 1H), 6,78 (br s, 1H), 4,33 (q, 2H), 4,20 (t, J = 6,4 Hz, 2H),
2,08-2,02 (m, 4H), 1,82-1,77 (m, 1H), 1,32 (t, J = 7,2 Hz, 3H), 0,92-0,88 (m,2H),
0,86-0,80 (m, 2H); MS: m/z 559,6 (M + H").

Bu6c 2: Tong hop mudi natri cta axit 3-((1-(1-(4-amino-4-oxobutyl)-1H-
pyrazol-4-yl)-6-clo-2-xyc10propyl-7-ﬂo-1H-indol-3—yl)thio)-2—ﬂobenzoic (Hop chét 1-
125)

Theo quy trinh cia Vi du 11, Budc 3 nhung st dung chét trung gian 2 thay cho
chét trung gian 4 trong Budce 3, mudi natri cua hgp chét 1-125 néu & d& muc thu dugc
12 chét rén mau tring. LC-MS: m/z 531 (M+1).

Vi du 18: Téng hop mudi natri cta axit 3-((2,6-diclo-7-flo-1-(1-metyl-1H-
pyrazol—4-yl)-1H-indol-3-yl)thio)-2-ﬂobenz0ic (Hop chét 1-49)
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Buéc 1: Tdng hop etyl 3-((6-clo-7-flo-1-(1 -metyl-1H-pyrazol-4-yl)-1H-indol-3-

yl)thio)-2-flobenzoat (3):
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Theo quy trinh ciia Vi du 9, cac budc 3 va 4 nhung sit dung chét trung gian A
thay cho chét trung gian B trong Budc 3, hop chét néu & dé muc 3 thu dugc 12 chét ran
mau nau nhat. "H NMR (400 MHz, CDCLs): 6 7,68 (s, 1H), 7,67-7,64 (m, 2H), 7,43 (s,
1H), 7,28 (d J = 8,4 Hz, 1H), 7,16 (dd, J = 8,4, 6,0 Hz, 1H), 7,00-6,93 (m, 2H), 4,40
(q, J = 6,8 Hz, 2H), 3,99 (s, 3H), 1,40 (t, J= 6,8 Hz, 3H); LC-MS (ESI): m/z 448,4 (M
+H").

Bu6c 2: Téng hop etyl 3-((2,6-diclo-7-flo-1-(1-metyl- 1 H-pyrazol-4-yl)-1H-
indol-3-yl)thio)-2-flobenzoat (4):

B sung SO2Cl, (87 mg, 0,65 mmol) vao dung dich dugc khudy chira hop chét
3 (150 mg, 0,33 mmol) trong EtO (10 mL) trong khi quyén tro & nhiét d6 0°C va
khudy trong 1 gid. Hon hop phéan Gng duoc dap t4t bang nudc (10 mL) va chiét bang
EtOAc (2 x 20 mL). Céc dich chiét hitu co két hop dugc 1lam kho bang NaySOq4 va cd
dudi ap sut giam d8 thu duge hop chét thd. Hop chét tho nay dugc tinh ché (silicagel;
15% EtOAc/ n-Hexan) dé tao ra 4 (35 mg, 22%) la chét rén mau tring nho. 'H NMR
(500 MHz, CDCL): 6 7,72-7,68 (m, 1H), 7,62 (s, 1H), 7,58 (s, 1H), 7,36 (d, J = 8,5
Hz, 1H), 7,24-7,19 (m, 1H), 7,08-6,79 (m, 2H), 4,42 (q, J = 7,0 Hz, 2H), 4,08 (s, 3H),
1,42 (t, J= 17,0 Hz, 3H); LC-MS: m/z 482,4 (M.

Buéc 3: Tong hop mubi natri cua axit 3-((2,6-diclo-7-flo-1-(1-metyl-1H-
pyrazol-4-yl)-1H-indol-3-yl)thio)-2-ﬂobenzoic (Hop chét 1-49):

Theo quy trinh cua Vi du 11, Bude 3 nhung sir dung chét trung gian 4 thay cho
chét trung gian 4 trong Buéc 3, mubi natri ctia hop chit 1-49 néu & dé muc thu dugc 1a
chét rin mau nau vang. LC-MS: m/z 454 (M+1).

Vi du 19: Téng hop mudi natri cta axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-
(2,2,2-triﬂoety1)-1H—pyrazol-4-yl)-1H-indol-3-yl)thio)-z-ﬂobenzoic (Hop chét 1-126)
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Buéc 1: Tong hop etyl 3-((6-010-2-Xyclopropyl-7-ﬂo-1-(1-(2,2,2—triﬂoetyl)-lH-
pyrazol-4-yl)-1H-indol-3-yl)thio)-2-flobenzoat (3):

Theo quy trinh cua Vi du 9, cac bude 3 va 4 nhung su dung chét trung gian F
thay cho chét trung gian B trong Budc 3, hop chét néu & d& muc 3 thu duge 1a chét rin
mau tréng nho. 'H NMR (400 MHz, CD;0D): 6 8,23 (s, 1H), 7,88 (s, 1H), 7,61 (dt, J
= 8,0, 1,6 Hz, 1H), 7,20 (d, J = 8,4 Hz, 1H), 7,15-7,11 (m, 1H), 7,02 (t, J = 8,0 Hz,
1H), 6,84 (dt, J= 8,4, 1,6 Hz, 1H), 5,04 (q, 2H), 4,39 (q, 2H), 1,81-1,73 (m, 1H), 1,41-
1,38 (m, 3H), 0,98-0,90 (m, 2H), 0,88-0,84 (m, 2H); MS: m/z 556,5 (M + H").

Bu6c 2: Toéng hop mudi natri cua axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-
(2,2,2-triﬂoetyl)-1H-pyrazol—4-y1)-1H—indol-3-yl)thio)-2-ﬂobenzoic (Hop chét 1-126)

Theo quy trinh cua Vi du 11, Bude 3 nhung st dung chét trung gian 3 thay cho
chét trung gian 4 trong Budc 3, mubi natri cua hop chét 1-126 néu & dé muc thu duge
13 chét rin mau tring nhd. LC-MS: m/z 528 (M+1).

Vi du 20: Téng hop axit 3-((6-010-2-xyclopropyl-1-(1-(etyl-ds)-lH-pyrazol-4-
yl)—7-ﬂo-1H-indol-3-yl)thio)-?_-ﬂobenzoic (Hop chét 1-127)
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Hop chit 1-127

Budce 1: Tong hop etyl 3-((6-010-2-xyc10propyl-1-(1—(etyl-ds)-1H—pyraz01—4-yl)-
7-flo-1H-indol-3-yl)thio)-2-flobenzoat (3):

Theo quy trinh ctia Vi du 9, cic bude 3 va 4 nhung su dung chét trung gian E
thay cho chét trung gian B trong Buéc 3, hop chit néu & d& muc 3 thu duogc 1a chét ran
mau d6. 'H NMR (500 MHz CDClL): 6 7,67-7,61 (m, 3H), 7,18 (d, J = 8,0 Hz, 1H),
7,09-7,07 (m, 1H), 6,94 (t, J = 8,0 Hz, 1H), 6,92-6,75 (m, 1H), 4,41 (q, 2H), 1,72-1,68
(m, 1H), 1,41 (t, J="7,5 Hz, 3H), 1,08-1,05 (m, 2H), 0,89-0,85 (m, 2H); LC-MS (ESD):
509,5 (M + H").

Budce 2: Tong hop axit 3-((6-010-2-xyclopropyl-1-(1-(ety1—d5)-1H-pyrazol-4-y1)—
7-flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-127):

B sung LiOH.HO (66 mg, 1,57 mmol) vao dung dich dugc khudy chira indol
3 (200 mg, 0,39 mmol) trong THE:MeOH:H,O (2:2:1, 5 mL) & nhi¢t do phong va
khudy trong 8 gid. Cac chét d& bay hoi duoc loai bo trong chén khong. Can nay dugc
pha lodng bang nudc (5 mL), axit hoa bang dung dich nuéc HC1 2 M (5 mL); chit rin
thu dugc duoc loc, rira bang nuée (25 mL), nghién véi n-pentan (2 x 5 mL) va lam kho
duéi 4p sudt giam d8 tao ra hop chit 1-127 néu & dé muc (110 mg, 59%) la chét ran
mau tréng nho. 'TH NMR (400 MHz, DMSO-ds): ¢ 13,49 (br s, 1H), 8,22 (s, 1H), 7,73
(s, 1H), 7,51 (t, J = 6,8 Hz, 1H), 7,19-7,13 (m, 2H), 7,04 (t, J= 8,0 Hz, 1H), 6,74 t,J
~7.2 Hz, 1H), 1,80-1,73 (m, 1H), 0,91-0,90 (m, 2H), 0,82-0,80 (m, 2H); MS (ESI): m/z
480,8 (M+ H").
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Vi du 21: Téng hop mubi natri cia axit 3-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-
yl)-7 -flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-31)

(. COEt
CO,Et
B, N,N’-dimetyl etylen N F © @
/[:;:I:?> diamin cl N HS A \ NCS, CH,C
- e ’ 212,
N F _
cl H KsPOy, Cul, 7 1 Ncs,cHch,  © N Nhiét do phong,
F Toluen, 140°C, 16 gid Q Nhiét do phong, Foo/ 16 gio
p ) 17 gio Q -N
3
r GOt g CO2Na
hg' :
N—ci M—cl
cl N cl N
e e
N~ Q’
4 C  Mubi natri hop chét 1-31

Buéc 1: Toéng hop etyl 3-((6-010-1-(1-etyl-lH—pyrazo1-4-y1)-/—Ilo-Lu-lndol-3-
yl)thio)-2-flobenzoat (3):

Theo quy trinh cta Vi du 9, cc bude 3 va 4 nhung st dung indol 1 (Vi du 4,
Budc 1) thay cho indol 3 trong Bude 3, hop chit néu ¢ d& muc 3 thu dugc la chét ran
mau nau nhat. 'H NMR (500 MHz, CDCl): 5 7,69-7,64 (m, 3H), 7,44 (s, 1H), 7,27 (t,
J= 8,0 Hz, 1H), 7,16 (dd, J = 8,5, 6,0 Hz, 1H), 7,01-6,94 (m, 2H), 4,40 (q, J=7.5 Hz,
2H), 4,26 (q, J= 8,0 Hz, 2H), 1,57 (t, J= 8,0 Hz, 3H), 1,57 (t, J= 7,5 Hz, 3H); LC-MS
(ESI): m/z 462,5 M+ H"),

Buéc 2: Tong hop etyl 3-((2,6-diclo-1-(1-ety1-1H-pyrazol-4-yl)-7-ﬂo-1H-ind01—
3-yl)thio)-2-flobenzoat (4):

B4 sung NCS (58 mg, 0,43 mmol) vao dung dich chta hop chit 3 (100 mg,
0,21 mmol) trong CH>Clz (3 mL) trong khi quyén tro & nhiét d phong va khudy trong
16 gid. Hén hop phan ting dugc pha loang bang nuée (10 mL) va chiét bang CH2Cl, (2
x 15 mL). Céc dich chiét hiru co két hop duge lam kho bang NaySO4 va ¢d dudi ap
suit giam thu dugc hop chét tho. Hop chit tho nay dugc tinh ché (silicagel; 14-17%
EtOAc/Hexan) dé tao ra hop chat 5 (35 mg, 33%) la chét rin mau tring nho. 'H NMR
(400 MHz, CDCL): 6 7,71-7,66 (m, 3H), 730 (d, J = 7,6 Hz, 1H), 7,19 (dd, J = 8.8,
6.4 Hz, 1H), 7,04-6,97 (m, 2H), 4,40 (q, J= 7,2 Hz, 2H), 4,27 (q, J= 7,6 Hz, 2H), 1,58
(t,J=1,6 Hz, 3H), 1,49 (t, J=7,2 Hz, 3H); LC-MS (ESI): m/z 496,7 (M + HY).
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Buéc 3: Tong hop axit 3-((2,6-diclo—1-(1—ety1-1H—pyrazol-4-yl)-7-ﬂo—IH-indol-
3-yl)thio)-2-flobenzoic (Hop chat 1-31)

Theo quy trinh ctia Vi du 11, Bu6e 3 nhung str dung chét trung gian 4 thay cho
chét trung gian 4 trong Buéc 3, mudi natri ctia hop chét 1-31 néu & d& muc thu duoc 1a
chét rin mau tréng nhd. LC-MS: m/z 468 (M+1).

Vi du 22: Téng hop mubi natri cta axit 3-((2,6-diclo-7-flo-1-(pyridin-3-yl)-1H-
indol-3-yl)thio)-2-flobenzoic (Hop chét 2-1)

A

A N,N’-dimetyl N S
» etvlen diamin cl N NCS, NaHCOs N $0,Cl,, Et,0 N
T H K3POj, Cul, F #\  DCE,nhigtdo N 0°C-Nhiét do N
Toluen, 140°C, 16 gidy N phong 25 giv © phong, 1 gio &
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1 2 N N
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F COoNa
c N Musi natri hop chit 2-1
F 7 Y

—_—

Buéce 1: Tong hop 6-clo-7-flo-1-(pyridin-3-yl)-1H-indol (2):

B sung 3-brompyridin (2,9 g, 17,7 mmol), N,N’-dimetyletylendiamin (418
mg, 4,73 mmol), K3PO4 (6,3 g, 29,5 mmol), Cul (225 mg, 1,18 mmol) vao dung dich
duoc khqu chira indol 1 (Vi du 4, Buéc 1; 2,0 g, 11,8 mmol) trong toluen (50 mL) &
nhiét do phong trong khi quyén tro. Hbn hop nay dugc suc bang argon trong 15 phut
va duogc gia nhiét dén 140°C trong binh day kin trong 16 gio. Hbn hgp phan ung nay
dugce 1am ngudi xudng nhiét d6 phong, bd sung n-hexan (20 mL), khudy trong 5 phut
va sau do loc. Phan dich loc dugc pha lodng bang nuge (20 mL) va chiét bang EtOAc
(2 x 50 mL). Céc dich chiét hitu co két hop dugc ria bang nude va dung dich nude
mubi, 1am kho bang NaSO04, loc va ¢o dudi ap suét giam thu duoc hop chét tho. Hop
chat tho nay dugc tinh ché (silicagel; EtOAc/ Hexan 10%) tao ra hop chit 2 (2,0 g,
69%) 1 chét rin mau nau nhat. "H NMR (500 MHz, DMSO-ds): 6 8,84 (s, 1H), 8,66
(d, J= 5,0 Hz, 1H), 8,06-8,02 (m, 1H), 7,74-7,72 (m, 1H), 7,64-7,58 (m, 1H), 7,52 (d,
J=8,0 Hz, 1H), 7,28-7,24 (m, 1H), 6,82 (m, 1H).

Budc 2: Tong hop etyl 3-((6-010-7-ﬂo-1-(pyridin—3—yl)-1H-ind01—3-yl)thi0)—2—
flobenzoat (3):
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B& sung NCS (163 mg, 1,21 mmol) vao dung dich duogc khudy chira chét trung
gian A (243 mg, 1,21 mmol) trong 1,2-dicloetan (8 mL) trong khi quyén tro & nhiét do
phong va khudy trong 1 gid. B6 sung hop chat 2 (200 mg, 0,81 mmol) trong 1,2-
dicloetan (2 mL) va NaHCO; (204 mg, 2,45 mmol) vao dung dich nay & nhi€t do
phong. Sau khi khudy trong 24 gid ¢ nhi¢t do phong, hén hgp phan ung duoc pha
lodng bing nude (15 mL) va chiét bang EtOAc (2 x 30 mL). Céc dich chiét hiru co két
hop duogc rua bang nuée (30 mL) va nudce mubi (30 mL), l[am kho bang Na»SO0s, loc
va ¢6 du6i 4p sudt giam thu dugc hop chat thd. Hop chét tho nay duogc tinh ché
(silicagel; 10% EtOAc/Hexan) tao ra hop chét 3 (50 mg, 9%) la chit rin mau tring
nhd. 'H NMR (500 MHz, DMSO-ds): J 8,91 (s, 1H), 8,70 (d, J= 5,0 Hz, 1H), 8,30 (s,
1H), 8,18-8,15 (m, 1H), 7,66-7,762 (m, 2H), 7,36-7,34 (m, 2H), 7,17-7,13 (m, 2H),
434 (q, J= 1,5 Hz, 2H), 1,32 (t, J=7.5 Hz, 3H).

Buéc 3: Tong hop etyl 3-((2,6-diclo-7-ﬂo-1-(pyridin—3-yl)-1H-indol-3-yl)thio)—
2-flobenzoat (4):

B6 sung tir tr SO2ClL (18 mg, 0,13 mmol) vao dung dich dugc khudy chira hop
chit 3 (50 mg, 0,11 mmol) trong Et0 (10 mL) trong khi quyén tro & nhiét do 0°C va
khudy trong 1 gid. Sau khi hoan thanh phan Gng bang TLC, hdn hop phan ung dugc
dap tit bing nudc (10 mL) va chiét bang EtOAc (2 x 20 mL). Cac dich chiét hitu co
két hop dugc ria bang nudce, dung dich nude mubi, 1lam kho bang Na;SO4 va cb dudi
ap suét giam d8 thu dugc hop chét thd. Hop chét thd nay dugce tinh ché bang HPLC
didu ché dé tao ra 4 (17 mg, 32%) 1a chit rin mau tring nho. 'H NMR (400 MHz,
DMSO-ds): 6 8,93 (d, J = 2,4 Hz, 1H), 8,80 (dd, J = 4,8, 1,6 Hz, 1H), 8,23-8,21 (m,
1H), 7,71-7,66 (m, 2H), 7,39-7,38 (m, 2H), 7,20-7,18 (m, 2H), 4,34 (q, J = 7.2 Hz,
2H), 1,32 (t, J=7,2 Hz, 3H); LC-MS: m/z 479,4 (M).

Buéce 4: Tong hop mudi natri cua axit 3-((2,6-diclo-7-flo-1-(pyridin-3-y1)-1H-
indol-3-yl)thio)-2-flobenzoic (Hop chat 2-1):

Bd sung dung dich nuéc NaOH 1M (0,033 mL, 0,033 mmol) vao dung dich
chira hgp chit 4 (16 mg, 0,033 mmol) trong THF: nude (3:1) (4 mL) & nhiét 4o phong
va sau d6 gia nhiét & nhiét do 60°C trong 3 gid. Sau khi hoan thanh phan ung, dung
mdi duoc loai bo tao ra mudi natri cua hop chat 2-1 (16 mg, 100%) la chét rin mau
tring nho. LC-MS: m/z 451 (M+1).

Phuong phap thay thé dé didu ché hop chit 4:
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Budc 1: Tong hop etyl 3-((6-clo-7-flo- 1 H-indol-3-yl)thio)-2-flobenzoat (2):

B6 sung NCS (792 mg, 5,91 mmol) vao dung dich dugc khudy chitra chét trung
gian A (1,18 g, 5,91 mmol) trong CH,Cl, (30 mL) trong khi quyén tro & nhiét do
phong va khudy trong 1 gio. B6 sung indol 1 (Vi du 4, Bude 1; 1,0 g, 5,91 mmol)
trong CH>Cl (20 mL) vao dung dich nay & nhiét do phong va khudy trong 4 gid. Sau
khi hoan thanh phan ing bang TLC, hdn hop phan tmg dugc pha loang bang nudce (40
mL) va chiét bing CHaCls (2 x 60 mL). Céc dich chiét hitu co két hop duoc rira bang
nude (50 mL) va nude mudi (50 mL), 1am khd bang Na»SOs, loc va co dudi ap suét
giam dé thu dugc hop chét tho. Hop chit thd nay dugce tinh ché (silicagel; 10%
FtOAc/Hexan) tao ra hop chit 2 (1,2 g, 55%) la chét rin mau nau sang. "H NMR (500
MHz, DMSO-ds): 6 12,60 (br s, 1H), 8,00 (d, J = 4,0 Hz, 1H), 7,61-7,57 (m, 1H),
7,24-7,17 (m, 2H), 7,09 (t, J = 8,0 Hz, 1H), 6,90-6,86 (m, 1H), 4,34 (q, J = 7.5 Hz,
2H), 1,32 (t, J=17,5 Hz, 3H); MS: m/z 368,6 (M +H").

Tbng hop etyl 3-((6-clo-7-ﬂo-1-(pyridin—3-yl)-1H—indol-3-yl)thio)-2-ﬂobenzoat
(3):

B4 sung 3-brompyridin (131 mg, 0,81 mmol), trans-1,2-diaminoxyclohexan
(24,8 mg, 0,21 mmol), K3PO4 (288 mg, 1,35 mmol), Cu(DI (10,3 mg, 0,05 mmol) vao
dung dich dugc khudy chtta hop chét 2 (200 mg, 0,54 mmol) trong toluen (mlL) ¢
nhiét dd phong trong khi quyén tro. Hon hop nay dugc suc bang argon for 15 phuit va
duoc gia nhiét dén 140°C trong binh ddy kin trong 16 gio. Hon hgp phéan Gng nay
duogc lam ngudi xubng nhiét dd phong, bd sung n-hexan (6 mL), khudy trong 5 pht va
sau d6 loc. Phén dich loc duoc pha loéng bang nude (20 mL) va chiét bing EtOAc (2 x
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50 mL). Céac dich chiét hitu co két hop dugc rira bang nuéc va dung dich nude mudi,
lam kho bing Na;SOs, loc va ¢d dudi ap sudt giam thu dugc hop chét tho. Hop chat
tho nay duogc tinh ché (silicagel; 10-12% EtOAc/ Hexan) tao ra hop chat 3 (130 mg,
54%) 1a chat rin mau tring nho.

Vi dy 23: Téng hop axit 3—((2-bromo-6-clo-7-ﬂo-1—(pyridin-3—yl)-1H-indol-3-
y1)thio)-2-flobenzoic (Hop chat 2-2)

. 0,Et F  com
S’Z :Z; NBS P j LIOH.H,0 SD
m CH:Cls, higtdo |, m B' THF:H:O, Nhiét |, )@f\&B
cl N phong, 16 git £ d6 phong, 5 git ol N r
N

Hop chit2-2 %2

Buéc 1: Tong hop etyl 3—((2-br0m0-6-c10-7-ﬂ0-1-(pyridin—3-yl)-1H—indol-3-
yDthio)-2-flobenzoat (2):

B6 sung NBS (60 mg, 0,33 mmol) vao dung dich dugc khudy chira indol 1 (Vi
du 22, Buéc 2; 60 mg, 0,13 mmol) trong CH,Cl, (5 mL) trong khi quyén tro & nhiét do
phong va khudy trong 16 gio. Hon hop nay dugc pha loang bang nude (10 mL) va
chiét bing CHaCly (2 x 25 mL). Cée dich chiét hitu co két hop dugc rira bang nude
mudi (10 mL), 1am kho (Na2SO4), loc va c6 dudi ap suét giam thu dugc hop chat tho.
Hop chét nay dugc tinh ché (silicagel; 10% EtOAc/ Hexan) tao ra hop chit 2 (35 mg,
50%) 1a chét r&n mau nau nhat. 'H NMR (500 MHz, DMSO-ds): 6 8,91 (s, 1H), 8,81-
8,80 (m, 1H), 8,20 (d, J = 8,5 Hz, 1H), 7,70-7,66 (m, 2H), 7,40-7,37 (m, 2H), 7,18 (t,J
= 8,0 Hz, 1H), 7,16-7,13 (m, 1H), 4,33 (q, 2H), 1,32 (t, J = 7,5 Hz, 3H); MS: m/z
5253 M+ 2).

Bu6c 2: Toéng hop axit 3-((2-brom0-6-clo-7-ﬂo-1-(pyridin—3-yl)—1H—ind01-3-
yl)thio)-2-flobenzoic (Hop chét 2-2):

B sung LiOH.H,O (11,2 mg, 0,26 mmol) vao dung dich dugc khqu chira hop
chéit 2 (35 mg, 0,06 mmol) trong THF: H20 (1:1, 4 mL) ¢ nhiét dd phong va khudy
trong 5 gio. Cac chét d& bay hoi dugc loai bo dudi ap suit giam va can ndy dugc pha
lodng bang nudc (5 mL), duoc axit hoa bang axit xitric va chiét bang EtOAc (2 x 25
mL). Cac dich chiét hitu co két hgp dugc rira bing nuéc mudi (10 mL), 1am kho
(NazS0s), loc va co dudi ap sut giam dé thu dugc hop chét thd. Hop chit nay dugc
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nghién véi n-pentan (2 x 5 mL) va lam kho trong chén khong dé tao ra hop chét néu &
d& muc 2-2 (25 mg, 76%) 12 chét rin mau ndu nhat. 'H NMR (500 MHz, DMSO-dy): 6
13,41 (br s, 1H), 8,93 (s, 1H), 8,81-8,80 (m, 1H), 8,20 (d, J= 7,5 Hz, 1H), 7,70-7,64
(m, 2H), 7,40-7,35 (m, 2H), 7,17-7,11 (m, 2H); LC-MS (ESI): m/z 497,3 (M" + 2).

Vi du 24: Téng hop mubi natri cua axit 3-((6-clo-2-xyclopropyl-7-flo-1-
(pyridin—3-yl)-1H-ind01—3-yl)thio)-Z-ﬂobenzoic (Hop chét 2-3)

CO,Et
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0 ~
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cl N e -h Ll /@f\g_q xyclohexan /@f\g_q
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F 140°C, 16 giv
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Mubi natri hop chét 2-3

Bu6c 1: Toéng hop etyl 3-((6-clo-2—xyclopropy1-7-ﬂo-1H—indol-3-yl)thio)-2-
flobenzoat (3):

Bé sung NCS (128 mg, 0,95 mmol) vao dung dich duogc khudy chira chét trung
gian A (190 mg, 0,95 mmol) trong CH,Cl, (10 mL) trong khi quyén tro & nhiét do
phong va khudy trong 1 gio. B4 sung indol 1 (Vi du 9, Bude 2; 200 mg, 0,95 mmol)
trong CH>Clz (5 mL) vao dung dich nay & nhiét 4o phong va khudy trong 12 gio. Hon
hop nay dugc pha lodng bang nude (50 mL) va chiét bang CH2Cl> (3 x 50 mL). Cac
dich chiét hitu co két hop duge rira bang nude mudi (100 mL), 1am kho (Na2804), loc
va c¢6 dudi ap sut giam dé thu duoc hop chét thd. Hop chét nay dugce tinh ché (sic ky
silicagel; 5-10% EtOAc/Hexan) dé thu dugc hop chat 2 (300 mg, 77%) la chét rdn mau
hdng nhat. 'H NMR (400 MHz, DMSO-ds): 6 11,91 (s, 1H), 7,89-7,84 (m, 1H), 7,57
(t, J = 8,0 Hz, 1H), 7,14-7,07 (m, 2H), 6,78 (t, J = 8,0 Hz, 1H), 4.35-4,29 (m, 2H),
2,32-2,25 (m, 1H), 1,33-1,28 (m, 3H), 1,15-1,10 (m, 2H), 1,08-1,03 (m, 2H); LC-MS
(ESI): m/z 406,3 (M - H").
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Budc 2: Tong hop etyl 3-((6-010-2-xyc10pr0py1—7-ﬂo-1-(pyridin-S-yl)-lH—indol-
3-yl)thio)-2-flobenzoat (3):

B4 sung 3-brompyridin (59,3 mg, 0,36 mmol), trans-1,2-diaminoxyclohexan
(11,2 mg, 0,098 mmol), K3PO4 (130 mg, 0,65 mmol), Cul (4,6 mg, 0,024 mmol) vao
dung dich dugc khudy chtra hop chit 2 (100 mg, 0,24 mmol) trong toluen (5mL) ¢
nhiét do phong trong modi trudng argon trong binh dy kin. Dung dich nay dugc suc
bang argon; dugc gia nhigt dén 140°C va khudy trong 40 gio. Hdn hop nay dugc dé
ngudi xubng nhiét do phong, bd sung n-hexan (6 mL), khudy trong 5 phat va sau do
loc. Phan dich loc dugc pha loéng bang nude (20 mL) va chiét bing EtOAc (2 x 50
mL). Céc dich chiét hitu co két hop dugc rua b?mg nuéc va dung dich nude mubi, 1am
khd (Na2804), loc va cd dudi ap sudt giam dé thu dugc hop chit tho. Hop chit nay
duoc tinh ché (silicagel; 5-10% EtOAc/ Hexan) tao ra hop chit 3 (10 mg, 8,4%) la
chét rin mau nau nhat. 'H NMR (400 MHz, CDCls): 58,77 (br s, 2H), 7,81 (d, J= 8,0
Hz, 1H), 7,68-7,62 (m, 1H), 7,53-7,50 (m, 1H), 7,25-7,23 (m, 1H), 7,17-7,11 (m, 1H),
6,96 (t, J= 7,6 Hz, 1H), 6,82 (dt, J= 8,4, 1,6 Hz, 1H), 4,40 (q, 2H), 1,65-1,60 (m, 1H),
1,41 (t, J= 7,2 Hz, 3H), 0,91-0,82 (m, 4H); LC-MS (ESI): m/z 485,5 M + HY).

Buéce 3: Téng hop mudi natri cta axit 3-((6-clo-2-xyclopropy1—7-ﬂo-1-(pyridin—
3-yl)-1H-indol-3-yl)thio)-2-ﬂobenzoic (Hop chét 2-3)

Theo quy trinh cia Vi du 11, Bude 3 nhung st dung chét trung gian 3 thay cho
chét trung gian 4 trong Budc 3, mubi natri ciia hgp chét 2-3 néu & d& muc thu dugc la
chit rén mau tring nho. LC-MS: m/z 457 (M+1).

Vi du 25: Téng hop mubi natri cla axit 3-((1-(1-(6-aminoetyl)-1H-pyrazol-4-
yl)-6-clo-2-xyclopropy1—7-ﬂo-1H-indol-3-yl)thio)-2-ﬂ0benzoic (Hop chét 1-128)
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COzEt COzNa
F COzEt F F
s S S
A\ N N\
N Cs,COs, DMF, N cl N
F / Nhiét do phong, / F h
N-N 16 gio N’ n-N
N K/\/x K/Vx
4 R =Boc NHR . o NH,
TFA Mudi natri cia
1 5R=H hop chat 1-128
/\/\/\/OH Bocz0, THF - /\/\/\/OH _____—>TPP’ CBry /\/\/\/Br
HaN BocHN > BocHN
Nhiét d6 phong, Toluen, nhiét do
6 gid 2 phong, 3 gi¢ 3

Buéc 1: Tong hop tert-butyl (6-hydroxyhexyl)carbamat (2):

Bb sung BocO (1,86 g, 8,55 mmol) vao dung dich duoc khudy chira 6-
aminohexan-1-ol (1 g, 8,55 mmol) trong THF (20 mL) & nhiét 4o phong trong khi
quyén tro va khudy trong 6 gio. Hbn hop nay duogc pha loéng bang nudc (50 mL) va
chiét bang EtOAc (3 x 60 mL). Cac dich chiét hitu co két hop duoc lam kho bang
NaySOs, loc va co dudi ap suat giam d8 thu dugc hop chét tho. Hop chét thod nay duoc
tinh ché (séc ky silicagel; 30% FtOAc/ Hexan) tao ra hop chit 2 (1 g, 54%) 1a xird
khong mau. '"H NMR (400 MHz, CDCL): 6 4,51 (br s, 1H), 3,63 (t, J = 6,4 Hz, 2H),
3,14-3,09 (m, 2H), 1,60-1,53 (m, 2H), 1,52-1,48 (m, 2H), 1,47 (s, 9H), 1,41-1,30 (m,
4H); LC-MS (ESI): m/z 118,1 (M"-Boc).

Buéc 2: Tong hop tert-butyl (6-bromhexyl)carbamat (3):

B4 sung PhsP (1,81 g, 6,91 mmol) va CBr4 (2,29 g, 6,91 mmol) vao dung dich
duoc khudy chira hop chét 2 (1 g, 4,61 mmol) trong toluen (30 mL) & nhiét 4 phong
trong khi quyén tro va khudy trong 3 gio. Hdn hop nay dugc pha loang bang nuéde (50
mlL) va chiét bang EtOAc (3 x 60 mL). Cac dich chiét hiru co két hop duge lam kho
bang Na»SO4, loc va cb trong chan khong dé thu dugc hop chét thd. Hop chét thd nay
duoc tinh ché (silicagel; 20% FEtOAc/ Hexan) tao ra hop chat 3 (1 g, 78%) la dau
khong mau. 'H NMR (400 MHz, CDCL): ¢ 4,51 (br s, 1H), 3,40 (t, J= 6,8 Hz, 2H),
3,13-3,08 (m, 2H), 1,89-1,82 (m, 2H), 1,52-1,42 (m, 13H), 1,37-1,31 (m, 2H).

Budc 3: Tong hop mudi natri cua axit 3-((1-(1—(6-aminohexy1)—lH-pyrazol-4-
y1)-6-clo-2-xyclopropyl-7 _flo-1H-indol-3-yl)thio)-2-flobenzoic (Hop chét 1-128)
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Theo quy trinh cua Vi du 14 nhung st dung hop chit 3 thay cho zert-butyl (2-
brometyl)carbamat, mudi natri cia hop chét 1-128 néu & dé& muc thu duoc 1a chét rin
mau tring nhd. LC-MS: m/z 545 (M+1).

Vi du 26: Téng hop mubi natri cta axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-
(hex—S-yn-l-yl)-1H-pyrazol-4-yl)-1H-ind01-3-yl)thio)-Z-ﬂobenzoic (Hop chét 1-129)

CO,Et CO,Na
£ COMEt . QF
S/C? \\\/\/\ > °
Br
N CI% N CI%
cl N Cs,COs, DMF, d N i
F 2/\“ Nhiét do phong, 16 gidy h 7
_ —-N
N-N N-N N
H
1 2 Mubi natri hep chit 1-129

Theo quy trinh cia Vi du 12 nhung st dung 6-bromhex-1-yn thay cho 2-
brometan-1-ol trong Budce 1, mudi natri cia hop chit 1-129 néu & d& muc thu dugc la
chét rén mau tring. LC-MS: m/z 526 (M+1).

Vi du 27: Téng hop mubi natri cta axit 3-((1-(1-(3-hydroxy-2,2-
dimetylpropyl)- 1H-pyrazol-4-yl)-6-clo-2-xyclopropyl-7 -flo-1H-indol-3-yl)thio)-2-
flobenzoic (Hop chét 1-130)

COEt CO,Et . CONa

F
S
$ Bro_>C_OH s@
N\ N
_— N - >
cl N Cs:C0s N Cl N

F
Fh F7T 2/\"

-N
N -N
H N

F.

Mubi natri ciia hop chét 1-130
Theo quy trinh cia Vi du 12 nhung sir dung 3-bromo-2,2-dimetyl-propan-1-ol
thay cho 2-brometan-1-ol trong Budc 1, mudi natri cia hop chit 1-130 néu & d& myc
thu duoc 1a cht rin mau tring. LC-MS: m/z 481 (M+1).
Vi du 28: Téng hop mudi natri cia axit 3-((6-clo-2-xyclopropyl-1-(1-(6-(3-
(3°,6’-dihydroxy-3 -oxo0-3H-spiro[isobenzofuran-1,9’-xanthen]-5 -yl)ureido)hexyl)-1H-
pyrazol-4-yl)-7-ﬂo-1H-indol-3-yl)thio)-Z-ﬂobenzoic (Hop chét 1-131)
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COzNa COzNa

0

S
B —
A\ N\
Cl N cl N
F / | F / |
N-N N-N )
Mudi n?tri cta
hop chit 1-131
1
H,N HN
7;0
HN

Bé sung floresxein isothioxyant (7,6 mg, 0,020 mmol), tiép theo 1a DIEA (3,4
uL, 0,020 mmol) vao dung dich duoc khuéy chita amin 1 (Vi du 25; 11,1 mg, 0,020
mmol) trong CH2Cl (2 mL) trong Kkhi quyén tro. Hon hgp nay sau d6 dugc khudy &
nhiét dd phong trong N2 qua dém. Sau khi hoan thanh phéan Gng, hon hop nay duoc
cho bay hoi dén kho. Sau do, hop chét thé dugce tinh ché bé‘mg HPLC diéu ché dé tao ra
3 mg hop chét néu & dé muc 1-131 1a chét rén mau cam. LC-MS: m/z 934 (M+1).
Vi du 29: Tong hop axit 2-(3—((6-clo-2—xyclopropy1—7-ﬂo-1-(1-etyl-1H-pyrazol—
4-y1)-1H—indol-3-yl)thio)-2-ﬂopheny1)axetic (hop chét 2-7):
E COzH F COZH
S;z:f7 s;Z:f;
\ N
Cl N e cl N
N
-

. .
N

NN

Bé sung thionyl clorua (0,22 mL, 3,0 mmol) vao dung dich dugc khudy chua
axit  3-((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3 -yl)thio)-2-
flobenzoic hop chit 1-34 (Vi du 9; 30 mg, 0,058 mmol) trong toluen (2,0 mL) trong
khi quyén tro va hdn hop nay dugc gia nhiét & nhiét do 85°C trong 2 gio. Cac chét dé
bay hoi dugc loai bo dudi ap suét giam va phan cgn dugc tao huyén phu lai trong dung
dich toluen (2,0 mL) va (trimetylsilyl)diazometan (2,0 M trong hexan, 0,88 mL, 0,88
mmol). Sau khi giai phong khi, bd sung t-butylalcohol (2,0 mL) va hdn hop nay duoc
gia nhiét trong 0,5 gid' & nhiét do 50°C. Phén cin dugc tinh ché bang sdc ky silicagel
(0-20% Hx/EtOAC). Sau khi bay hoi cac phan, chét cin dugc hoa tan trong HC1 4,0 M
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trong 1,4-dioxan (0,5 mL) va dung dich nay duoc khudy & nhiét do phong trong 2 gio.
Dung mdi nay dugc loai b6 va phén cin dugc tinh ché bang HPLC tao ra hop chét dich
14 mang trong subt. MS (ESI): m/z 488,0 (M +H").

Vi du 30: Dugc pham sir dung ngoai dudng tiéu hoa

Pé bao ché duge phdm st dung ngoai dudong tiéu hoa thich hgp st dung bing
cach tiém (duéi da, trong tinh mach), 1-100 mg mudi tan trong nude cua hop chét
dugc mo ta trong sang ché, hoic mudi dugc dung hodc solvat clia nd, dugc hoa tan
trong nudc vo trang va sau d6 dugc tron v6i 10 mL nuéc mudi vo trung 0,9%. Dém
thich hop tuy y dugc bd sung vio cling nhu axit hodc bazo tuy y dé didu chinh @ pH.
Hon hop nay duogc két hop thanh dang don vi lidu thich hop dé st dung bang cach
tiém.

Vi du 31: Dung dich st dung bang dudng miéng

D& bao ché dugc phim st dung qua dudng miéng, lwong thich hop cua hop
chit dugc md ta trong sang ché, hoac mudi dugce dung cia nd, dugc bd sung vao nudc
(v6i (céc) chit hoa tan tuy ¥, (céc) chit dém tuy y va céc ta dugc d8 che vi) dé tao ra
dung dich 20 mg/mL.

Vi du 32: Vién nén st dung bang dudong miéng

Vién nén duoc bao ché bang céch tron 20-50% khdi luong cta hop chét duoc
mo ta trong sang ché, hoic mudi dugc dung cia no, 20-50% khdi luong xenluloza vi
tinh thé, 1-10% khéi lrong hydroxypropyl xenluloza dugc thé bac thép, va 1-10% khi
luong magie stearat hodc céc ta duoc thich hop khac. Vién nén dugc bao ché bing
cach nén truc tiép. Tong khdi luong ciia vién nén da nén duge duy tri & 100 -500 mg.

Vi du 33: Vién nang st dung bang duong miéng

Pé bao ché dugc phim dé st dung bang dudong miéng, 10-500 mg cla hop chét
dugc mo ta trong sang ché, hoic mudi dugc dung clia n6, dugc tron vdi tinh bot hodc
céc hdn hop bot thich hgp. Hn hop nay duge dua vao don vi lidu st dung bang dudng
miéng nhu vién nang gelatin cing, thich hop dé st dung qua duong miéng.

Theo phuong 4n khac, 10-500 mg cia hop chat dugc md ta trong sang ché,
hoac mudi duge dung cia nd, dugc cho vao vién nang c& 4, hodc vién nang cO 1
(hypromeloza hodc gelatin ctng) va vién nang nay dugc dong lai.

Vi du 34: Ché phim gel str dung khu trd
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Pé bao ché dugc pham gel st dung khu tra, hop chit duoc mo ta trong séng
ché, hoic mudi duge dung cia no, duge tron véi hydroxypropyl xenluoza, propylen
glycol, isopropyl myristat va c¢dn tinh khiét USP. Hon hop gel thu dugc sau d6 dugc
két hop vao vat chira, nhu cac bng, thich hop dé sir dung khu tru.

Vi du 35: Phén tich autotaxin ctia nguoi

Hoat tinh ATX dwgc phan tich trong mdi truong cd déc ¢d didu kién tir cac té
bao caxinom té bao gan clia ngudi Hep3B bang cach do Iugng cholin dugc giai phong
khéi co chat, lysophosphatidylcholin (LPC) khi n6 bi cit thanh LPA. Moi truong co6
diéu kién dugc thu gom tir cac té bao Hep3B hop dong va dugc cd dac 20 lan str dung
thiét bi loc Centriprep-30 (Millipore). Pé phan tich tic dung i ché autotaxin, 10-20
pL moi trudong co ddc co diéu kién dugc u véi 2,5 puL hop chit thir nghiém trong
DMSO v 72,5-82,5 pL dém lyso-PLD (Tris 100 mM pH =9, NaCl 500 mM, MgCL 5
mM, CaCl, 5 mM, Triton X-100 0,05% trong diéu kién c6 mit hodc khong c6 mit
0,2% albumin huyét thanh nguoi khong chira axit béo) trong 15 phut & 37°C. Sau khi u
15 phat, 5 ul LPC 2 mM (14:0; Avanti Polar Lipids Cat# 855575C) dugc pha loang
trong dém lyso-PLD dugc bd sung vao cho ndng do cudi 12 100 uM va tiép tuc u trong
1,5-3 gio ¢ 37°C. 100 pl hdn hop mau chira 4-aminoantipyrin 4,5 mM, N-etyl-N-(2-
hydroxy-3-sulfopropyl)-m-toluidin 2,7 mM, horseradish peroxidaza 21 don vi/ml va 3
don vi /ml cholin oxidaza trong Tris 50 mM, pH = 8, MgCl» 4,5 mM duoc bd sung va
tiép tuc 0 trong 15 phit & nhigt do phong truée khi doc d6 hép thu & 555 nm.

Hoat tinh sinh hoc minh hoa ctia céc hop chit dai dién trong thu nghiém

autotaxin ciia ngudi duge mo ta trong sang ché dugc trinh bay trong bang dudi day:
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Hep chit sb ICso (pM)
1-1
1-2
1-3
1-4
1-7
1-10
1-13
1-16
1-31
1-34
1-49
1-92

1-119
1-120
1-121
1-122
1-123
1-124
1-125
1-126
1-127
1-127
1-128
1-129
1-130
1-131
2-1
2-2
2-3
2-7
A <0,5 uM; B >0,5 uM nhung <3 pM; C>3 uM.

1>3>D>>>>D>D>D>>>>>>>>>>>>>>>>>>>>>>

Vi du 36: Phan tich autotaxin trong mau toan phan cta ngudi

Tac dung uc ché hoat tinh ATX trong mau toan phan ctia ngudi dugc phén
tich bang cach do ndng dd ctia LPA 20:4 trong huyét trong sau khi 0 kéo dai ¢ 37°C.
Mau dugc 1ay vao cac dng heparin vacutainer tir nguoi tinh nguyén va bd sung cac
luong 200 pl vao 2 ul hop chét thir nghiém trong DMSO hogc mot minh DMSO. Mot
s6 dng ta dugc 16ng dugc ly tdm ngay & tbc d6 800 x g trong 10 phut & 4°C va huyét
tuong dugc 14y ra dé xtr 1y dé xac dinh ndng d dudng co s cua LPA 20:4. Cac mau
méu con lai chia ta4 dugce 1ong hodc hop chét thir nghiém duge G & 37°C trong 4 gio
trirée khi ly tim & 800 x g trong 10 phut 6 4°C @ thu duoc huyét tuong. Huyét twong
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dugc xtr Iy cho LCMS nhu sau: 40 ul huyét twong dugc Ay rava 5 thé tich metanol
chtra 125 ng/ml LPA 17:0 lam chat chuin ndi duoc bd sung vao va hon hop duge u &
-20°C trong 10 phut truge khi ly tim ¢ 4000 x g trong 10 phut & 4°C. 150 pl chét ndi
bé mit duge chuyén vao dia 96 giéng va dugc pha lodng bang 100 pl dung dich hitu co
(90:10:0,1 nugc/axetonitril/amoni hydroxit) dé phan tich cac ndng do LPA 20:4 bing
LCMS. LPA 204 va chét chuén ni (LPA 17:0) dugc phén tich trén méy do khéi phd
t&r cuc (ABI Sciex 4000QTrap) & ché @6 ion am (ESI) bang cach theo ddi nhiéu phan
tmg (multiple reaction monitoring - MRM). Pha dong chira 0.1% amoni hydroxit trong
90% nudc/10% axetonitril (dung mdi A) va 0,1% amoni hydroxit trong 90%
axetonitril/10% nudc (dung moi B). Tbc d6 chay dugce gilt ¢ 0,8 mL/phat va tbng thoi
gian chay 1a 3 phut. Chét phan tich dugc tach riéng sir dung gradien tuyén tinh nhu
sau: 1) pha dong dugc giit trong 0,5 phut & 10% B; 2) B dugce tang tir 10% dén 90%
trong 1 phut tiép theo; 3) B duoc gift khong dbi trong 0,5 phut & 90%; va 4) B dugc
quay lai diéu kién gradien ban dau.

Cac vi du va phuong an sang ché @& cap dén chi nham muc dich minh hoa va
céc cai bién va sira d6i khac duoc dé xuét v6i nguoi co hiéu biét trung binh trong linh
vuc nay dugc bao gdm trong pham vi ctia don nay va pham vi cua cdc yéu ciu bao ho

kém theo.
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YEU CAU BAO HQ

Hop chit c6 Cong thirc (IIT), hodc mudi duge dung, hodc solvat clia nd:

Cong thue (III)

trong do,

R! 14 -Cl, -Br, -CN, hodc C3-Csxycloalkyl;

R? 13 H, halogen, -CN, -NO2, -OH, -OR?, -SR?, -S(=0)R’, -S(=0)2R?, -
S(=0)N(R%),, C1-Caalkyl, C1-Cafloalkyl, Ci-Cadeuteroalkyl, hoic Cs-
Cexycloalkyl;

R? 12 H, halogen, -CN, -OH, C1-Caalkyl, C1-Csfloalkyl, C1-Cqdeuteroalkyl, Ci-

Csalkoxy, hodc Ci-Cafloalkoxy;

W 1a CH, CF hoac N;

mdi RA 13 H, halogen, -CN, -NO2, -OH, -OR?, -SR?, -S(=0)R’, -S(=0)2R’, -
S(=0)N(R!%),, Ci-Csalkyl, hodc Ci-Csfloalkyl;

1! khong c6 mit, C1-Cealkylen, hodc C3-Cexycloalkylen;

Q 1a —CO,H, —C0»(C1-Cealkyl), -OH, -CN, -B (OH),, -C(=O)NHSO2R’, —
C(=O)N(R!%),, -SO,NHC(=0)R’, -CN, tetrazolyl, -OP(=0)(OH)y, -
P(=0)(OH), hodc nhom ddng vi sinh hoc clia axit carboxylic;

vong B 14 heteroaryl don vong;
m3i R 14 -CH,CH,0H, -CH,CH,OC(O)NH>, -CH2CH2NH>, -

CH,CH,NHC(O)NH,, -CH,CH2CH2CO2H, -CH,CH,CH2CONHo, -
(CHa)sNH; -(CH2)4CCH, -CH,C(CH3):CH20OH, -(CH2)sNHC(O)N-

fluorescein, -CH>CH,CH,C(O)NHCH3, -CHCH2CH2C(O)NH(CHs), -

CH,CH,C(CHz3),C(O)NHz, -CH2CH>CH2C(O)NH, -
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CH,CH,CH,C(O)NHCHj3, -CH,CHCH>C(O)NH(CHs)z, hodc -
CH2CH,C(CHj3)2C(O)NHo;
n b?mg 0, 1, hoac 2;
R? 1a C1-Csalkyl, Ci1-Csfloalkyl, Ci-Cedeuteroalkyl, C3-Cexycloalkyl, phenyl

duoc thé hoic khong duge thé, heteroaryl don vong dugc thé hodc khong

dugc thé, hodc heteroaryl hai vong dugc thé hoic khong dugc thé;

mdi R doc 1ap 1a H, C1-Csalkyl, Ci-Cefloalkyl, C1-Cedeuteroalkyl, Cs-
Cexycloalkyl, phenyl duoc thé hoic khong dugc thé, hoic heteroaryl don

vong dugc thé hoic khong duge thé; hozic

hai nhém R gén véi ciing nguyén tir N cuing v6i nguyén tor N ma ching gén

vao tao ra di vong dugc thé hoic khong dugc thé.

Hop chét theo diém 1, hodc mudi duge dung, hodc solvat cia nd, trong do:

R! 14 -Cl, -Br, -CN, hodc xyclopropyl.

Hop chét theo diém 1, hoic mudi duge dung, hodc solvat ctia nd, trong do:

R! 1a xyclopropyl.

Hop chét theo diém 1, hodc mudi duge dung, hodc solvat ctia no, trong do:

R!l1a-ClL.

Hop chét theo diém bét ky trong s céc diém tir 1 dén 4, hoac mudi duge dung,

hodc solvat cua nd, trong do:

L! khong c6 mit, -CHa-, -CH2CHa-, -CH,CH,CH,-, -CH(CH3) -, -
CH(CH,CH3)-, -C(CHs)2-, -C(CH,CHz),-, xyclopropyl-1,1-diyl, xyclobutyl-
1,1-diyl, xyclopentyl-1,1-diyl hodc xyclohexyl-1,1-diyl; va

Q 1a —CO,H, —CO»(Ci-Cealkyl), —C(=0)NHSO3R’ hoic tetrazolyl.

Hop chit theo didm bét ky trong s& cac didm tir 1 dén 5, hoac mudi duge dung,

hodc solvat cua nd, trong do:

L! 12 khong c¢6 mit, -CHa-, -CH(CHs) -, -C(CHz)2-, hoac xyclopropyl-1,1-diyl;
va

Q 12 —CO,H, hodc —CO2(C1-Cealkyl).
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Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 5, hoic mudi duge dung,

hoic solvat ctia nd, trong do:

L! 1a khong ¢6 mat hodc -CHa-; va

Q 14 —CO;H, hodc —CO2(Ci-Cealkyl).

Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 7, hodc mudi duge dung,

hoic solvat ciia n6, trong do:

vong B 12 heteroaryl don vong chira 1-4 nguyén tir N va 0 hoac 1 nguyén tt O
hoic S, hodc heteroaryl don vong chira 0-4 nguyén tir N va 1 nguyén tir O
hoac S.

Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 8, hodc mudi dugc dung,

ho#c solvat ctia nd, trong do:

vong B 1a furanyl, pyrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, hodc triazinyl.

Hop chét theo diém bAt ky trong sb cac diém tir 1 dén 9, hoic mudi duoc dung,

hoic solvat ctia nd, trong do:

mdi RA 1a H, halogen, -CN, -OH, -OR’, -SR?, C1-Cealkyl, hodc Ci-Cefloalkyl.

Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 5, hoic mubi duge dung,

hoic solvat ctia no, trong do:

L! 12 khéng c6 mit, -CHz-, -CH(CH3) -, -C(CH3),-, hodc xyclopropyl-1,1-diyl;
va

Q 1a—-COH.

Hop chét theo diém bat ky trong s cac didm tir 1 dén 11, hodc mudi duge

dung, hodc solvat cta no, trong do:

L! khong c6 mat; va

Q 1a—-CO,H.

Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12, trong d6 hop chét nay

cb cau tric sau day:
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RA
X
J;W | 1/COZH

L
\ R1
R? N

R3
w2
hoac mudi duge dung, hoic solvat ctia no.

Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 13, hodc mudi duge

dung, hodc solvat ciia n6, trong do:

R21a H, F, Cl, Br, I, -CN, -OH, —CH3, —CF3, —CD3, “OCHs, —~OCH,CH3, —
OCF3, hodc —OCH,CF3;

R31aH,F, Cl, Br, I, -CN, -OH, —CH3, —CF3, —CDs, —OCHj3, ~OCH,CH3, —
OCF3, hoic —OCH,CFs.

Hop chit theo diém bét ky trong s cac diém tir 1 dén 14, hodc mudi dugce

dung, hodc solvat ctia nd, trong do:
R?1a Cl;
R31aH, F, hoic CL

Hop chét theo diém bét ky trong s cac didm tir 1 dén 15, hodc mudi dugc

dung, hodc solvat ctia nd, trong do:

vong B 1a furanyl, pyrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, hoac triazinyl.

Hop chit theo diém bét ky trong sé cac didm tir 1 dén 15, hodc mudi dugc

dung, hodc solvat ctia no, trong do:
vong B la pyrazolyl.

Hop chét theo diém 1, trong d6 hop chét nay c6 cAu trac sau day:
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RA

X

J Y
s” w” L!

hodc mudi dugc dung, hodc solvat ctia no.

Hop chét theo diém 18, hoac mudi dugc dung, hodc solvat cua no, trong do:
R! 12 -Cl, ho#c -Br.

Hop chét theo diém 18, hodc mudi dugce dung, hodc solvat ctia nd, trong do:
R! 14 xyclopropyl.

Hop chét theo diém 18, trong d6 hop chét ndy c6 céu tric sau day:

RA
X
w™ L

hoic mudi dugc dung, hodc solvat clia no.

Hop chét theo diém 18, trong d6 hop chét nay ¢6 cAu tric sau day:

hodc mudi duge dung, hodc solvat cua no.
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Hop chét theo diém bt ky trong s6 cac diém tir 18 dén 22, hoic mubi duge

dung, hodc solvat ctia né, trong do:

RA 13 H, F, Cl, Br, 1, -CN, -OH, -OCH3, -OCHCHs, -OCF3, -OCH2CF3, -CHs, -
CH,CHs, -CF3, hodc -CDs.

Hop chét theo diém bét ky trong s6 cac diém tir 18 dén 23, hoic mudi dugc

dung, hoic solvat cta no, trong do:

R213aH, F, Cl, Br, I, -CN, -OH, —CHs, —CF3, —-CD3, ~OCH, —~OCH2CHs, —
OCF3, hodc -OCH,CF3;

R313aH, F, Cl, Br, I, -CN, -OH, —CH3, —CF3, —-CD3, ~OCH, ~OCH2CH3, —
OCF3, hodc ~OCH2CFs.

Hop chit theo diém bét ky trong s cac diém tir 18 dén 24, hodc mudi duge

dung, hodc solvat cta nd, trong do:
R?1aCl;
R31aH, F, hoac CL

Hop chét theo diém bt ky trong s6 cac diém tir 18 dén 25, hodc mudi duge

dung, hodc solvat cua no, trong do:
L! 12 khong c6 mit, -CHa-, -CH(CH3) -, -C(CHzs),-, hodc xyclopropyl-1,1-diyl.

Hop chét theo diém bat ky trong sé cac didm tir 18 dén 25, hodc mubi dugc

dung, hodc solvat cta no, trong do:
L! khong c¢6 miit.
Hop chét, trong d6 hop chét nay la:

axit 3-((6-clo-2-xyclopropyl-1-(1-(6-(3-(3 ' 6'-dihydroxy-3-oxo0-3H-
spiro[isobenzofuran-1,9'-xanthen]-5 -yl)ureido)hexyl)- 1H-pyrazol-4-yl)-7-flo-
1H-indol-3-yl)thio)-2-flobenzoic (hop chat 1-131);

axit 3-((6-clo-2-xyclopropyl-7-flo-1-(1-(4- (metylammo) -4-oxobutyl)-1H-
pyrazol-4-yl)-1H-indol- 3-yl)thio)-2-flobenzoic (hop chét 1-132);

axit 3-(6-clo-2-xyclopropyl-1-(1-(4- (d1mety1am1no) -4-oxobutyl)-1H-pyrazol-4-
y1)-7-flo-1H-indol-3-ylthio)-2- flobenzoic (hop chét 1-133);
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axit 3-(1-(1-(4-amino-3,3-dimetyl-4-oxobutyl)-1H- pyrazol- 4-y1) -6-clo-2-
xyclopropyl-7-flo-1H-indol-3 -ylthio)-2-flobenzoic (hop chét 1-134);

axit 6-(1-(1-(4-amino-4-oxobutyl)- 1H-pyrazol-4-y1)-(6-clo-2-xyclopropyl-7-flo-
1H-indol-3- yl)thio)picolinic (hop chét 1-135);

axit 6-((6-clo-2-xyclopropyl-7-flo-1-(1 -(4-(metylamino)-4-oxobutyl)-1H-
pyrazol-4-yl)-1H- indol-3-yD)thio)picolinic (hop chét 1-136);

axit 6-((6-clo-2-xyclopropyl-1-(1 -(4-(dimetylamino)-4-oxobutyl)-1H-pyrazol-
4-y1)-7-flo-1H-indol-3-yl)thio)picolinic (hop chét 1-137);

axit 6-(1-(1-(4-amino-3,3-dimetyl-4-oxobutyl)- lH-pyrazol -4-yl)-(6-clo-2-
xyclopropyl-7-flo-1H-indol-3 -yDthio)picolinic (hop chét 1-138);

axit 3-((6-clo-2-cyano-7-flo-1-(pyridin-3-yl)- 1H-indol-3-yl)thio)-2-flobenzoic
(hop chét 2-4);

axit 2-(3-((2,6-diclo-1-(I-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
fluorophenyl)axetic (hop chét 2-5);

axit 2-(3-((2-bromo-6-clo-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-yD)thio)-
2- fiuorophenyl)axetic (hop chét 2-6);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3 -
yDthio)-2- flophenyl)axetic (hop chét 2-7);

axit 2-(3-((6-clo-2-xyano-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-
2- flophenyl)axetic (hop chét 2-8);

axit 2-(3-((2,6-diclo-1-(1-etyl- 1H-pyrazol-4-y1)-7-flo-1H-indol-3-yl)thio)-2-
flophenyl)-2-metylpropanoic (hop chét 2-9);

axit 2-(3-((2-brom-6-clo-1-(1-etyl-1H- pyrazol -4-y1)-7-flo-1H-indol-3-yl)thio)-
2- flophenyl)-2 -metylpropanoic (hop chét 2-10);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-etyl-1H- pyrazol -4-yl)-7-flo-1H-indol-3-
y1)thio)-2- flophenyl)-2-metylpropanoic (hop chit 2-11);

axit 2-(3-((6-clo-2-xyano-1-(1-ety1-1H-pyrazol -4-y1)-7-flo-1H-indol-3-yl)thio)-
2- flophenyl)-2-metylpropanoic (hop chét 2-12);

axit 1-(3-((2,6-diclo-1-(1-etyl-1H-pyrazol- 4—y1) -7-flo-1H-indol-3-yl)thio)-2-
flophenyl)xyclopropanecarboxylic (hop chét 2-13);

axit 1-(3-((2-brom-6-clo-1-(1-etyl-1H-pyrazol- -4-y1)-7-flo-1H-indol-3-yD)thio)-
2- flophenyl) xyclopropanecarboxylic (hop chét 2-14);
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axit 1-(3 -((6-clo-2-xyclopropyl-1-(1-etyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
y1)thio)-2- flophenyl)xyclopropancarboxylic (hop chét 2-15);

axit 1 -(3-((6-clo-2-xyano-1-(1-etyl-1H-pyrazol-4-y1)-7-flo- 1H-indol-3-yl)thio)-
2- flophenyl) xyclopropancarboxylic (hop chét 2-16);

axit 2-(3 -((2,6-diclo-1-(1-propyl-1H-pyrazol-4-y1)-7-ﬂ0-1H-indol-3 -yl)thio)-
2- flophenyl)axetic (hop chét 2-17);

axit 2-(3-((2-brom-6-clo-1-(1-propyl- [H-pyrazol-4-yl)-7-flo- 1 H-indol-3 -
yD)thio)-2-flophenyl)axetic (hop chét 2-18);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-propyl-1 H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét 2-19);

axit 2-(3-((6-clo-2-xyano-1-(1 -propyl- 1H-pyrazol-4-y1)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)axetic (hop chét 2-20);

axit 2-(3-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-y1)-7-flo- 1H-indol-3-yl)thio)-2-
flophenyl)-2-metylpropanoic (hop chét 2-21);

axit 2-(3-((2-brom-6-clo-1-(1-propyl- 1H-pyrazol-4-y1)-7-flo-1H-indol-3 -
y1)thio)-2-flophenyl)-2-metylpropanoic (hop chét 2-22);

axit 2-(3-((6-clo-2-xyclopropyl-1-(1-propyl- 1H-pyrazol -4-yl)-7-flo-1H-indol-3
-yD)thio)-2-flophenyl)-2-metylpropanoic (hop chét 2-23);

axit 2-(3-((6-clo-2-xyano-1-(1-propyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)-2-flophenyl)-2-metylpropanoic (hop chét 2-24)

axit 1-(3-((2,6-diclo-1-(1-propyl- 1H-pyrazol-4-yl)-7-flo-1H-indol-3-yl)thio)-2-
flophenyl)xyclopropancarboxylic (hop chét 2-25);

axit 1-(1-propyl-1H-pyrazol-4-yl)-7-flo-1H-indol-3 -yD)thio)-2-flophenyl)
xyclopropancarboxylic acid (hop chét 2-26);

axit 1-(3-((6-clo-2-xyclopropyl-1-(1-propyl-1H- pyrazol -4-y1)-7-flo-1H-indol-3-
yl)thio)-2- flophenyl)xyclopropancarboxylic (hop chét 2-27);

axit 1-(3-((6-clo-2-xyano-1-(1-propyl-1H- pyrazol-4- yl) -7-flo-1H-indol-3-
yl)thio)-2-flophenyl) xyclopropancarboxylic (hop chét 2-28);

axit 2-(6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-y1)-7 -flo-1H-indol-3-
yl)thio)pyridin-2-yl)axetic (hop chét 2-29);

axit 2-(6-((2,6-diclo-1-(I-etyl-1H-pyrazol-4-y1)-7- flo-1H-indol-3-
yl)thio)pyridin-2-yl)-2-metylpropanoic (hop chét 2-30);
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axit 1-(6-((2,6-diclo-1-(1-etyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)pyridin-2-yl)xyclopropancarboxylic (hop chét 2-31);

axit 2-(6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yl)thio)pyridin-2-yl)axetic (hp chat 2-32);

axit 2-(6-((2,6-diclo-1-(1-propyl-1H-pyrazol-4-yl)-7-flo- 1H-indol-3-
yDthio)pyridin-2-yl)-2-metylpropanoic (hop chét 2-33);

axit 1-(6-((2,6-diclo-1-(1-propyl-1 H-pyrazol-4-yl)-7-flo-1H-indol-3-
yl)thio)pyridin-2-yl)xyclopropancarboxylic (hop chét 2-34);

hoiic mudi duoc dung, hodc solvat cia no.

29.  Hop chét theo diém 28, trong d6 hop chét nay 12 axit 3-((6-clo-2-xyclopropyl-1-
(1-(6-(3-(3',6'-dihydroxy-3-0x0-3 H-spiro[isobenzofuran-1,9'-xanthen]-5-
yl)ureido)hexyl)-1H-pyrazol-4-yl)-7-ﬂ0-1H—indol-3—yl)thio)-Z-ﬂobenzoic, hodc mubi

dugc dung hodc solvat cua no.

30. Hop chit theo diém 28, trong d6 hop chit nay la axit 2-(3-((6-clo-2-
xyclopropyl-1-(1-etyl-1H-pyrazol-4-y1)-7 -flo-1H-indol-3-yl)thio)-2-flophenyl)axetic,

hodc mudi duge dung hodc solvat cia no.

31.  Duogc pham chira hop chit theo diém bt ky trong s cac didm tir 1 dén 30, hodc

mudi dugc dung, hodc solvat ctia nd, va it nhat mot ta duoc dugc dung.

32.  Dugc pham theo diém 31, trong d6 duoc pham nay dugc bao ché dé dung cho
dong vat c6 va bang cach dung trong tinh mach, dung dudi da, dung qua duong mi€ng,

x6ng hit, ding qua miii, dung cho da, hogc dung cho mét.

33. Duogc phém theo diém 31, trong d6 dugc phém nay & dang vién nén, vién tron,
vién nang, dich long, huyén phu, gel, hdn dich, dung dich, nhil twong, thudc m&, hoic

kem long.
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