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Linh vwe k§ thuét dwoe dé cap

Sang ché d& cap dén hop chat méi c6 tac dung chu van thu thé GLP-1, chat dong
phan cia hop chét nay, mubi duoc dung cta ching, duoc pham chira hop chét nay, va
phuong phap diéu ché hop chit nay.

Tinh trang ky thuit ctia sang ché

Peptit gidng glucagon 1 (GLP-1) la hormon polypeptit dugc tiét ra tir té bao L
clia rudt sau bira &n, va né c6 thé kich thich tiét insulin tir céc t€ bao B déo tuy, nho d6
1am én dinh mirc duong huyét sau bita an. GLP-1 lién két v6i thy thé GLP-1 (GLP-IR).
Thu thé GLP-1 12 protein thuc phan nhém thy thé 16p B cita céc thu thé lién hop protein
G (GPCR) diéu hoa cac qu4 trinh sinh 1y va sinh 1y bénh quan trong. Céu tric bac ba
clia 16 van chua duoc xac dinh, va vi thy thd GLP-1 c6 cach the lién két doc déo trong
viéce x4c dinh ai luc béng cach lién két dau cung N cia no véi phéi tr, n6 dugc cong
nhan 1a dich cia duoc chét ma rat kho dé phat trién phdi tir phan tir thap cho no.

Viéce st dung ngoai sinh GLP-1 binh thwong hoa mirc duong huyét & bénh nhan
bi dai thao duong typ 2. Vi tac dung ctia GLP-1 dbi v6i su giam muc duong huyét thay
dbi theo ndng do glucoza, nguy co duong huyét thip dugc lam giam déng ké trong khi
muc duong huyét duoc diéu hoa. Ngoai ra, cdc dugc chit dua trén GLP-1 nhu Byetta®
va Bydureon BCise® (exenatide), Ozempic® (semaglutide), Victoza® (liraglutide),
Adlyxin® (lixisenatide); Tanzeum® (albiglutide) va Trulicity® (dulaglutide) 1a cac chét
chti vén thu thé GLP-1, ma da dugc ban thanh cong trong nhidu nam gan dy, va da xac
dinh duoc la chiung c6 tac dung kiém soét dudng huyét hiru hiéu dé diéu tri cho bénh
nhan bi dai thao duong typ 2 ngoai tac dung gidm cén, bao tdn chic nang té bao beta,
lam giam bénh tang huyét ap, tinh trang duong huyét thap va/hodc tinh trang tang lipit
huyét.

Tuy nhién, vi GLP-1 va céc chat chu van thy thé GLP-1 dugc mo ta trén diy co
thé khong c6 sinh kha dung duong ubng thich hop ma can thiét cho cac thude st dung
bang dudng miéng dua trén peptit, c6 nhu cAu vé chit chu van phan t nho cta thu thé

GLP-1 c6 sinh kha dyng duong miéng.
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Ban chit k§ thuit ciia sang ché

Vén dé k¥ thuat

Sang ché dé xudt hop chit méi c6 tac dung lam chit chi van GLP-1.

Ngoai ra, sang ché dé xuét dugce pham dé ngan ngtra hodc diéu tri bénh chuyén
hoa hodc bénh thoai hoa than kinh, ma chtra hop chit méi nay lam thanh phan hoat chét.

Giai phap cho van dé

Dinh nghia vé mdi nhém duoc st dung trong phan md ta nay s& dugc mo ta chi
tiét du6i day. Trur khi c6 quy dinh khéc, mdi nhom c6 dinh nghia nhu sau.

“Halo” dugc sir dung ¢ day co thé 1a flo, clo, brom hodc iot.

“Alkyl” dugc st dung & day dé cap dén nhom hydrocacbon no béo mach thang
hoic nhanh, va cu thé 13, c6 thé 1a Crsalkyl, Ci-4alkyl hode Cisalkyl. Cde vidu vé alkyl
¢6 thé bao gdbm metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, 1-metylpropyl, hexyl, isohexyl, 1.1-dimetylbutyl, 2,2-
dimetylbutyl, 3,3-dimetylbutyl hodc 2-metylbutyl.

“Alkoxy” dugc su dung & day dé cap dén nhom oxy ma hydrocacbon no mach
théng ho#c nhanh dugc lién két don lién két voi no, va cu thé 1a, co thé 1a C1. alkoxy,
C1.4 alkoxy hodc Ci3 alkoxy. Cac vi du vé alkoxy ¢ thé bao gdbm methoxy, ethoxy,
propoxy, n-butoxy, tert-butoxy hodc 1-metylpropoxy.

“Xycloalkyl” duoc sir dung ¢ day d& cap dén nhom hydrocacbon no mach vong
duoc lién két don, va cu thé 1a Cs.s xycloalkyl hodc Cs.¢ xycloalkyl tuy theo sb luong
nguyén t& cacbon. Céac vi du vé xycloalkyl ¢ thé bao gdm xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl.

“Heteroxycloalkyl” duoc sir dung ¢ day dé cap dén nhoém hydrocacbon no mach
vong duogc lién két don bao gém mot hodc nhiéu nguyén tir khac loai nhu N, O hoac S
khéc v6i nguyén ti cacbon 1a nguyén t vong, va 6 thé 1a vong mot vong hodc vong
nhiéu vong dung hop. Cu thé 1a, heteroxycloalkyl c6 thé 1a heteroxycloalkyl 4 dén 10
canh, heteroxycloalkyl 4 dén 7 canh, ho#c heteroxycloalkyl 4 dén 6 canh, ma bao gém
mot hoac nhiéu, va tot hon 13, mot dén ba loai nguyén ti khac loai dugc chon tir nhom
bao gdm N, O va S. Céc vi du vé heteroxycloalkyl co thé bao gdm oxytanyl, aziridine,
pyrrolidine, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl hodc
tetrahydropyranyl.
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“Aryl” dugc su dung & day d& cap dén nhom thé thom c6 it nhat mot vong, ma
¢6 hé electron pi ddng héa tri, va co thé 12 vong mot vong hodc vong nhidu vong dung
hop (nghia 13, mdi vong ¢6 cac cap nguyén tir cacbon lidn k&). Cu thé 13, aryl nay c6 thé
14 Cs-10 aryl hodc Ce-10 aryl tuy theo s6 luong nguyén tr cacbon ¢6 trong vong, va vi du,
phenyl hodc naphtyl.

“Heteroaryl” dugc st dung ¢ day dé cap dén hop chét vong thom bao gdm mot
hozic nhiéu nguyén tir khéc loai nhu N, O hodc S, khong phai nguyén tir cacbon la nguyén
tir vong, va co thé 1a vong mdt vong hodc vong nhiéu vong dung hop. Cu thé 1,
heteroaryl ¢6 thé 12 heteroaryl 4 dén 10 canh, heteroaryl 4 dén 7 canh, hodc heteroaryl 4
dén 6 canh c6 mot hodc nhiéu, va tt hon 13, mot dén ba loai nguyén tir khac loai duoc
chon tr nhém bao gébm N, O va S. Cac vi du vé heteroaryl c6 thé 1a furanyl, pyranyl,
imidazoly, oxazolyl, isoxaazolyl, pyridyl, pyrazinyl, pyrimidyl, pyridazinyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, triazinyl, triazyl, hodc triazoyl, nhung sang ché khong bi gidi
han vao do.

“Nhém thé” duge st dung & day co thé 1a mot hodc nhiéu nhom dugc chon t
nhém bao gdm nhém halo, nhom nitril va nhém Ci.3 alkyl.

Sau day, sang ché s& duge mo ta chi tiét.

Dé dat duoc muc dich da mo ta trén day, sang ché dé xudt hop chét c6 cong thie
1 dudi day, chat ddng phan cia hop chat nay, hogc mubi duoc dung cua chung:

[Cong thire 1]

X
R
(R4)n—!— (Rg)n I

F Xze
77 \Izr

Ra)n
Trong cong thic nay,
A 12 -(CHa)m-, -O- hodc -N(Ry)-, trong d6 m la sd nguyén nim trong khoang tir
1 dén 3, va Ry 12 hydro hogc alkyl;
R; 1a  (xycloalkyl)alkyl, (heteroxycloalkyl)alkyl,  (aryDalkyl  hodc
(heteroaryl)alkyl;
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M>bi R,, R3 hodc R4 ddc 1ap 1a hydro, doteri, halo, alkyl, alkoxy, alkylamin hodc
nhom nitril;

n 12 sé nguyén nam trong khoang tir 1 dén 4, trong d6 khin 1a sd nguyén bang 2
hodc 16n hon, mdi Rz, R va R4 ¢ thé 1a giéng nhau hodc khac nhau;

M3i Z1, Za, 73, Za, Zs, Z hodc Z7 ddc 14p 1a CH, CF, CCL, CBr, CT or N;

trong do, alk'yl, alkoxy, alkylamin, xycloalkyl, heteroxycloalkyl, aryl, hodc
heteroaryl khong duoc thé hodc dugc thé.

Trong mdt phuong dn dugc léy lam vi du, A ¢6 thé 1a -CHz-, -O- hodc -N(Ra)-.

Trong mot phuong 4n dugc 14y 1am vi du, Ra cO thé 1a hydro hoac Ci alkyl.

Trong mot phuong an duge lay lam vi dy, R1 c6 thé 1a (Cs.sxycloalkyl)Ci3 alkyl,
(heteroxycloalkyl 4 dén 10 canh)Ci3 alkyl, (Cs-10 aryl)alkyl hodc (heteroaryl 4 dén 10
canh)C1.3 alkyl, trong do, heteroxycloalkyl hodc heteroaryl nay chira mot dén ba loai
nguyén tit khac loai dugc chon tir nhém bao gom N, O va S.

Trong mot phuong an dugc 14y lam vi du, mdi Ra, R3 hodc R4 doc lap 1a hydro,
doteri, E, Cl, Br, I, Ci3 alkyl, C13 alkoxy, Ci3 alkylamin hodc nhom nitril.

Trong mot phuong an dugc 14y lam vi du, n 12 s6 nguyén nam trong khoang tir 1
dén 3, trong do, khi n 1a sé nguyén bing 2 hodc 16n hon, moi Ra, Rs hodc R4 ¢6 thé 1a
gidng nhau hogc khac nhau.

Trong mot phuong an dugc 1éy lam vi du, mdi Z1, Z2, Z3, Z4, Zs, Z6 hodc Z7 co
thé doc lap 1a CH, CF hoac CCL.

Trong mdt phuong an dugc léy lam vi du, alkyl, alkoxy, alkylamin, xycloalkyl,
heteroxycloalkyl, aryl, hodc heteroaryl co thé khong duoc thé, hodc duoc thé halo hogc
Ci3 alkyl.

Trong mot phuong an dién hinh hon, A ¢6 thé 1a -CHz- hoic -O-.

Trong mdt phuong an dién hinh hon, R c6 thé la xyclopropylmetyl,
xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl, oxytanylmetyl,
tetrahydrofuranylmetyl, tetrahydropyranylmetyl, oxazolylmetyl, benzyl, triazolylmetylv
khong duogc thé hoic dugc thé propyl, hodc imidazolylmetyl khong duoc thé hodc duge
thé etyl.

Trong mét phuong 4n dién hinh hon, m3i Ra, Rs hodc Rs doc 14p 1a hydro, doteri,

F, Cl, hodc nhom nitril.
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Trong mot phuong an dién hinh hon, n 14 2, va mdi Rz, Rs hodc R4 co thé 1a giéng
nhau hodc khac nhau.

Céc vi du dién hinh vé céc hop chét c6 cong thuc 1 theo sang ché ¢6 thé bao gdm
c4c hop chit sau day, nhung sang ché khong bi giGi han vao do:

1] axit 2-(4-(6-((4-clo-2—ﬂ0benzyl)oxy)pyridin-2-yl)benzyl)-1-((tetrahydro
furan-2-yl)metyl)-1H-benzo[d] imidazol-6-carboxylic;

2] axit (S)—2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)-1-(oxetan-2-
ylmetyl)-lH—benzo[d]imidazol-6-carboxylic;

3] axit (S)-2-(4-(6-((4-Xyano—2-ﬂobenzyl)oxy)pyridin—Z-yl)benzyl)- 1-(oxetan-
2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

4] axit 2—(4-(6-((4-Xyan0-2;ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((1-etyl-1H-
imidazol-5-yl)metyl)-1H-benzo|[d] imidazol-6-carboxylic;

5] axit 2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)- 1-((1-etyl-
1 H-imidazol-5-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

6] axit (S)-2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin~2-yl)phenoxy)- 1-(oxetan-
2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

7] axit (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)-1—(oxetan-2-
ylmetyl)—lH-benzo[d]imidazol-6-carboxylic;

8] axit 2—(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)—1-(oxazol-5-
ylmetyl)-1H—benzo[d]imidazol-6-carboxylic;

9] axit 2—(4-(6-((4-Xyano-2—flobenzyl)oxy)pyridin-2-yl)phenoxy)-1-(oxazol-5-
ylmetyl)-1H—benzo[a’]imidazol-6-carboxylic;

10]  axit (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)-2-ﬂobenzyl)- 1-
(oxetan-2-ylmetyl)-1H -benzo[d]imidazol-6-carboxylic;

11] axit 2—(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂobenzyl)- 1-(oxazol-
S-ylmetyl)-1H—benzo[d]imidazol—6-carboxylic ;

12] axit (S)-2-(4-(6-((4-010—2-ﬂobenzyl)oxy)pyridin—2-y1)benzyl)- 1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

13] axit (R)-2-(4-(6-((4-clo-2-flobenzyl) oxy)pyridin-2-yl)benzyl)-1-
((tetrahydrofuran-2-yl)metyl)- 1A _benzo[d]imidazol-6-carboxylic;

14] axit 2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—Z—yl)benzyl)-1-((tetrahydro-

2 H-pyran-2-yl)metyl)- 1 H-benzo|[d]imidazol-6-carboxylic;
S
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15] axit (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3 -flobenzyl)-1-
(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

16] axit (S)-Z-(4-(6-((2—ﬂ0-4-(triﬂ0mety1)benzyl)oxy)pyridin—2-yl)benzyl)- 1-
(oxetan-2-ylmetyl)-1/-benzo[d] imidazol-6-carboxylic;

17] axit (53-2-(4-(6-((4-010-2-ﬂ0benzyl)oxy)pyridin—2-yl)—Z-ﬂophenoxy)- 1-
(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

18] axit (S)-Z-(Z-cl0-4-(6-((4-cl0-2-ﬂobenzyl)oxy)pyridin-Z—yl)phenoxy)— 1-
(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

19] axit (S)-2—(4-(6—((4-clo-2-ﬂ0benzyl)0xy)pyridin-2-yl)-2,6-diﬂ0phenoxy)- 1-
(oxetan-2-ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylic;

20] axit (S)-Z-(4-(6-((4—010-2—ﬂ0benzyl)oxy)pyridin—2-y1)-3-ﬂophenoxy)-x 1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

21] axit 2-(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin—2-yl)b enzyl)-1-
(oxazol-5-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

22] axit 2—(3-010-4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)-1-(oxazol-
5-ylmetyl)-1H- _benzo[d]imidazol-6-carboxylic;

23] axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3 -flobenzyl)-1-(oxazol-
S-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic;

24] axit 2-(4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-2-y1)benzyl)- 1-((4-propyl-4H-
1,2,4-triazol-3-yl)metyl)-1H “benzo[d]imidazol-6-carboxylic;

25] axit 2-(4-(6-((2-ﬂo—4-(triﬂometyl)benzyl)0xy)pyridin—2-yl)benzyl)-1-((4-
propyl-4H-1,2,4-triazol-3-yl)metyl)-1H- “benzo[d]imidazol-6-carboxylic;

26]  axit 2—(3-clo-4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-yl)benzy1)-1-((4-
propyl-4H-1,2,4-triazol-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;

27] axit 2—(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-y1)-3 -flobenzyl)-1-((4-
propyl-4H-1,2,4-triazol-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;

28] axit 2-(4-(6-((4-clo-2-flobenzyl) oxy)pyridin-2-yl)phenoxy)-1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

29] axit (53-2-(4—(6-((2-ﬂ0-4-(triﬂometyl)benzyl) oxy)pyridin-2-yl)benzyl)-1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

30] axit (S)-Z-(4-(6-((4-010—2-ﬂobenzyl)oxy)pyridin-2-yl)—2-ﬂobenzyl)- 1-

((tetrahydrofuran-2-yl)metyl)- 1 _benzo[d]imidazol-6-carboxylic;
6
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31] axit (S)—2-(4-(6—((4-010-2-ﬂobenzyl)oxy)pyridin-2—yl)-2-ﬂ0phenoxy)— 1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo[d] imidazol-6-carboxylic;

32] axit (S)-2-(2-010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2—y1)phenoxy)-1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

33] axit (R)-2-(4-(6-((4—c10-2-ﬂobenzyl)oxy)pyridin-2-yl)benzy1)-1-
((tetrahydrofuran-3-yl)metyl)-14- -benzo[d]imidazol-6-carboxylic;

34]  axit (5')—2-(3-010-4-(6-((4-010-2-ﬂ0benzy1)OXY)pyridin-2-yl)benzyl)-1-
((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;

35] axit (5')-2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)benzy1)-1-
((tetrahydrofuran-3-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

36] axit (5')-2-(4-(6-((2—ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-Z-yl)benzyl)-1-
((tetrahydrofuran-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic; va

37] axit (S)—2-(3-010-4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-y1)benzy1)—1-
((tetrahydrofuran—3-yl)metyl)-1H—benzo[d]imidazol-6-carboxylic.

Céc hop chét duoc bao gdm trong danh muc cla cong thuc 1 dugc mo ta trén
day c6 thé c6 tac dung chi van thy thé GLP-1 t6t, va do d6, ching c6 tac dung ha dudng
huyét va tac dung tich cyc trén céc té bao beta cua tuy do do chiing ¢ thé dugc str dung
hitu hi¢u dé diéu tri cac bénh chuyén hoa khéc nhau.

Trong khi do, hop chét co6 cong thire 1 ¢6 thé ¢6 tam cacbon bat dbi, va khi n6
6 tam cacbon bt d6i, no co thé ton tai dudi dang chét ddng phan quang hoc, chét dong
phén quang hoc mot phén hodc hdn hop raxemic cua chung, va tAt ca céc loai chat dong
phéan, bao gbm cac hop chét ma c6 thé duge bao gdm trong danh muc cac hop chét theo
mot phuong 4n cta sang ché. R rang 1a loai ch4t ddng phan bét ky cling dugc bao gbm
trong danh muc céac hop chét theo mot phuong an. Sau day, thudt ngir “chét dong phan”
dugc stir dung & day co thé dé cap dén thuat ngir chung cho cac hop chét khac nhau c6
cung cong thtc phén tu, “chét ddng phan quang hoc” ¢6 thé d& cap dén thuét ngit chung
cho tht ca céc chat dong phan 14p thé ma c6 thé ton tai cho cac hop chét theo mot phuong
4n, bao gdm céc chét dong phan hinh hoc gidng nhau.

Trong hop chét ¢6 cong thirc 1 theo mot phuong an, duoc hiéu 12 mdi nhom thé
¢6 thé duoc gin v6i tm bét dbi ctia nguyén tir cacbon. Ngoai ra, nguyén tit cacbon bét
d6i cta hop chét theo 1ot phuong an ¢ thé co mat & dang bat ky trong s6 cAu hinh (R)-,

(S)- hodc (R, S)-, va thich hop 13, ¢o thé c6 mit & cAu hinh (R)- hodc (S)-, ma la cac
7
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dang riéng biét. Ngoai ra, hop chit theo mot phuong an ¢ thé ¢6 mat & dang bAt ky
trong sd cac chét ddng phan kha thi hodc cac hén hop cta chung, vi du, dang bét ky cua
céc chit dong phan hinh hoc tinh khiét, chat dong phan khong dbi quang, chét dong
phén quang hoc, hon hop raxemic, va cac hdn hop cta chung. Ngoai ra, khi hop chét
theo mot phuong 4n c6 lién két doi, mdi nhom thé lién két voi lién két doi co thé 1a cau
hinh E hodc Z. Ngoai ra, khi hop chit theo mdt phuong 4n chira xycloalkyl dugc thé hai
1in, mdi nhom thé caa xycloalkyl nay c¢é thé ¢6 ciu hinh cis hodc trans.

Trong khi d6, thuat ngt “mudi dugc dung” dugce s dung ¢ diy co thé 1a thuat
ngit chung cho céac mudi dugc uvu tién hon vé tinh chat duoc ly, sinh hoc hodc cac tinh
chét khac, ma dam béo tuong duong vé tac dung sinh hoc va cac tinh chit cua hop chat
¢6 cong thue 1 theo mdt phuong dn. Cac vi du khong 2161 han vé mubi nay ¢o thé bao
g@)m mudi ma bazo vo co hodc hitu co duge cong hgp vao hop chit c6 cong thire 1, hodc
mudi cong axit. Cac vi du vé axit hiru co, ma co thé tao ra mubi cdng axit nay, co thé
bao gdm axit axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit maleic,
axit malonic, axit suxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit
xinnamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic,
hodc axit salixylic, va cac vi du v axit vo co ¢6 thé bao gdm axit hydrocloric, axit
hydrobromic, axit sulfuric, axit nitric hodc axit phosphoric.

Mudi duge dung cua hop chét theo phuong an dugc mo ta trén day co thé duogc
tong hop tir hop chét kiéu bazo tu do, hodc gbe bazo hodc axit thu duge tir do béng
phuong phéap hoa hoc thong thuong. Ngoai ra, mubi duoc dung thi hai c6 thé dugc tong
hop tr mudi duogc durg thu nhit. Vi du cu thé 1a mudi cdng axit ctia hop chéit theo mot
phuong an c6 thé thu duoc bang cach cho hop chat kiéu bazo tu do phéan ung véi lugng
hoa lugng phap cua axit thich hop. O day, phan ang nay co thé duoc thuc hién trong
nuée, dung mdi hitu co hodc hdn hop cta ching, va cu thé 13, trong mdi truong khong
phai nudc nhu ete, etyl axetat, etanol, isopropanol hodc axetonitril. Ngoai ra, tuy theo
loai mubdi dugc dung, mdi loai mubi c6 thé thu duoc bang phan ung thong thuong da
duoc biét 15 di v6i ngudi co hiéu biét trung binh trong linh vuc nay.

Trong khi d6, theo phuong dn khéc ctia sang ché, dugc pham dé ngin ngtra hodc
diéu tri bénh chuyén hoa, ma chira hop chit c6 cong thie 1 duge mo ta trén day, chét
ddng phan ctia hop chét nay hodc mudi duoc dung cua chung lam thanh phan hoat chét

dwoc d& xuat. Nhu duge md ta trén day, vi cac hop chét c6 cong thire 1 theo sang ché ¢
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thé c6 tac dung hoat hoa thu thé GLP-1 (GLP-1R), dugc pham chira hop chét nay c6 thé
c6 tac dung ha duong huyét hitu hiéu va tac dung tich cyc trén cac té bao beta cua tuy,
va ¢6 tac dung cdi thién chuyén hoa lipit, ma 1a yéu t6 nguy co tim mach mén tinh, va
do d6, chung 12 hitu hiéu trong viéc diéu tri va/hodc phong ngtra bénh lién quan dén hoat
tinh ctia thy thé GLP-1, vi du, bénh chuyén hoa hodic bénh thoai héa than kinh. Bénh
chuyén hoa ndy c6 thé 1a bénh duge chon tir nhém bao gom bénh déi théo duong (t6t
hon 13, bénh dai thdao duong typ 2), bénh tang huyét 4p, bénh tang duong huyét, tinh
trang tang lipit huyét (réi loan lipit mau), bénh xo vita dong mach, bénh mach vanh, cac
roi loan tim mach, tao cuc mau dong bt thudng, bénh béo phi, cac bién ching ctia bénh
dai thao duong, bénh vong mac do dai thao duong, bénh gan, bénh gan mat, bénh gan
nhiém md, bénh viém gan nhidm m& do ruou, bénh thdn mén tinh, tinh trang khang
insulin va tinh trang dung nap glucoza bi suy giam. Bénh thoai hoa than kinh ¢ thé 1a
bénh dugc chon tir nhém bao g@)m bénh Parkinson va bénh Alzheimer.

Dugc phdm chira hop chét ¢6 cong thirc 1 dugc mo ta trén day, chét dong phan
cua hop chét nay hodc mudi dugce dung ctia chiing lam thanh phén hoat chit co thé duoc
st dung ¢ dang duoc pham thong thuong. Nghia 13, dugc pham c6 thé duogc sir dung &
nhidu dang lidu khac nhau nhu dang sir dung bang dudng miéng hodc ngoai dudng ti€u
hoa khi st dung 1am sang thuc té, va c6 thé dugc st dung thich hop ¢ dang st dung
bang duong miéng. Ngoai ra, duge phim nay co thé duoc bao ché bing cach bd sung
tiép ta dugc hodc chét pha loang dugc dung nhu chit don, chit lam dic, chit két dinh,
chit 1am w6t, chit gay rd hodc chét hoat dong bé mit thong thuong tiy theo dang lidu.

Ché phidm rin dé st dung bang duong miéng co thé 1a vién nén, vién tron, bot,
hat ho#c vién nang, va ché phém ran nay co thé duoc tao ra bang céach tron v6i thanh
ph?m hoat chit nhu tinh bét, canxi cacbonat, sucroza, lactoza hodc gelatin. Ngoai ra,
ngoai ta dugc, chit 1am tron nhu magie stearat hodc bot tale co thé duoc str dung. Ngoai
ra, ché pham léng @& stir dung bang cudng miéng co thé 1a huyén phu, chét 1ong st dung
bing duong miéng, nhil trong hodc siro, va ché pham léng c6 thé chtra nhiéu ta dugc
khéc nhau, vi du, chét 1am ué6t, chat lam ngot, chét tao mui vi hodc chit bao quan, ngoai
chét pha loang don gian nhu nuGe hodc paraffin long. Ngoai ra, ché pham dé str dung
ngoai duong tiéu hoa co thé 1a dung dich nudc tiét trung, dung moi khong chtra nudec,
huyén phu, nhil twong, ché phim dong kho hodc thude dan. Ché pham st dung ngoai

duong ti€u hoa co thé bao gdbm dung mdi khong chira nude, va chét tao huyén phu 1a
9
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propylen glycol, polymetylen glycol, dAu thuc vat nhu dau oliu, hodc este tiém duoc
nhu etyl oleat co thé duoc st dung. Nén cho thudc dan 1a Witepsol, Macrogol, Tween
61, bo cacao, laurin hodc glyxerogelatin ¢ thé duogc str dung.

Ngoai ra, hop chét co cong thirc 1 cua duge pham theo séng ché chura hop chét
nay hodc mubi duge dung cua né 1am thanh phan hoat chét, va thanh phan chét dong
phéan cua ching co thd c6 mit véi luong hitu hiéu trong khoang st dung xap xi tir 0,1
dén 1.000 mg. Ché pham nay c6 thé duoc st dung ¢ nhiéu lidu khac nhau va theo nhiéu
cach khac nhau, vi du, mot 1an mdi ngay hodc vai 14n bang cach chia cac lidu hang ngay,
tuy theo thé trong cua bénh nhan, tudi, gidi tinh, tinh trang stc khoe, ché do an, thoi
g1an st dung, phuong phap st dung, tdc do dao thai va mac do nghiém trong ctia bénh.

Séang ché ciing dé xuét phuong phép didu ché hop chit c6 cong thuc 1.

Sau ddy, dé gitip hidu rd sang ché, phuong phap diéu ché hop chat c6 cong thirc
1 s& dugc mo ta dua vao so dd phan tng minh hoa. Tuy nhién, ngudi co hiéu biét trung
binh trong linh vuc cla sang ché c6 thé didu ché hop chit c6 cong thie 1 bing nhiéu
phuong phap khéc nhau dua vao cAu tric cua cong thic 1, va cac phuong phap nay s€
duoc hiéu 1a duoc bao gdm trong pham vi clia sing ché. Nghia 13, hop chét c6 cong thire
1 ¢6 thé dugc didu ché bang cach két hop nhiéu phuong phap tong hop khac nhau duoc
md ta trong phan mo ta ndy hodc trong linh vuc lién quan, ma s€ dugc hiéu 1a duoc bao
gbm trong pham vi cta sang ché, va phuong phép didu ché hop chét c6 cong thie 1
khong bi gii han vao cac phuwong phap duge mo ta dudi day.

Trong mot phuong 4n dugc liy lam vi dy, khi A ctia hop chét c6 cong thuc 1
theo sang ché 1a cacbon, hop chét co cong thuc 1 ¢6 thé duge diéu ché bang phuong
phap diéu ché bao gdm cac budc sau ddy:

1) cho hop chét ¢ cong thirc 2 dudi ddy phan ang voi hop chét c6 cong thic 3
duédi day khi c6 mat chét xuc tac paladi 8 thu duoc hop chit c6 cong thie 4 dudi day;

2) cho hop chét c6 cong thic 4 dudi day thu duge trong budce 1) phan Umg v&i
hop chét c6 cong thire 5 dudi day khi c6 mat chét xtc tac paladi, sau d6 thuy phan san
pham phén ng tao thanh dé thu duge hop chét c6 cong thire 6 dudi day; va

3) ghép doi hop chét ¢6 cong thirc 6 dudi day thu dugc trong bude 2) vi hop
chét c¢6 cong thirc 7 dudi déy, sau d6 ngung tu va thuy phan san pham phan (mg tao

thanh dé thu dugc hop chét c6 cong thire 1 dudi day.
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Céc bazo duoc st dung trong bude 1) va 2) ¢o thé 1a nguyén liéu dugc chon tir
nhém bao gdm Ci.4 trialkylamin, diisopropyletylen amin (DIPEA, bazo Hunig), pyridin,
K>CO;3, KOH, NaOH, Na;COs3, NaOAc, Ca(OH),, NaHCOs, Cs:COs va LiOH, ma ¢6
thé duoc st dung mot minh hodc két hop cua ching, va cc phéi tir duge st dung trong
bude 1) va 2) co thé 1a triarylphosphin, trialkylphosphin, biaryl (dialkyl)phosphin,
diphosphin, carbene di vong N, xyclopentadienide, axetylaxetonat, diamin, bipyridin,
pyridin, DIOP, DiPAMP, BINAP, chiraphos ho#c tuong tu, nhung khong bi gi6i han vao
do.

Phan tng thiy phén cua budc 2) co thé duoc thuc hién bang cach st dung NaOH,
KOH hoic LiOH & 0 dén 80°C, 10 dén 70°C, 20 dén 60°C, nhiét do phong hodc 50°C,
nhung khong bi gi¢i han vao do. Ngoai ra, phan (g nay co thé duoc thuc hién bing
cach khudy trong khoang thoi gian thich hgp, ma c6 thé duoc kiém soat thich hop.

Phuong phap didu ché duge md ta trén day c6 thé duoce thé hién bing so do phan
ung 1:

[So dd phan ting 1]

N X Chét xtic tac paladi, bazo, phéi o

e X
(R@n{- \} + E

~“ S CH,0H &
(Ra)n
2 3
(Ron
;. A_O.
ety O,
w2l O )
(Ra)n — /ﬁ -~ B s (Ro)n
* E 3&"‘0 . Ran - 7oA. OH
R /N7 s s N Ao -
© ’N%‘/’X 1) Chét xtc téc paladi, bazo, phoi tu O'\""N‘i‘(/};\“zﬂ” Zs O
L [
~ 2) Thity phén- S
Ran 4 (Ra)n 6
O
RiHN._Z3 I\ o
!
Y4 R (Ron R4
HoNT 2752 1 (Ro)n ﬁj\ \\z5 AN
X gZ§7 :{ \\.li \;)"“Zg /OH
1) Phan tmg ghép no6i O\“’”N‘\\‘J”/\ZZ Zs N‘"‘ﬁ/ —
\ | ZyZy O
2) Axit axetic, hoi luu (ngung tu) o 1
3) Thfly phén (Ry)n
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Trong mdt phuong an dugc 1y lam vi duy, khi A ctia hop chét c¢6 cong thuc 1
theo sang ché 1a oxy, hop chéit ¢6 cong thirc 1 ¢6 thé duge didu ché bang phuong phap
didu ché bao gdm céc budce sau day:

1’) ghép ddi hop chit c6 cong thire 4 dudi day véi hop chét c6 cong thre 8 dudi
day dé thu duge hop chét co cong thic 9 dudi day; va

2”) thyc hién phan Gng thé ctia hop cht c6 cong thirc 9 dudi day thu duoc trong
budce 1°) véi hop chét ¢6 cong thire 10 dudi ddy khi c6 mat bazo, sau do thiy phan san
pham phan tng tao thanh 8 thu duoc hop chét co cong thire 1 dudi day.

T4t ca cac bazo, cac phdi tir va céc diéu kién thiy phén dugc st dung trong
phuong phap didu ché nay co thé 1a gibng nhu duge mo ta trong phuong phap diéu ché
duoc st dung khi A 12 cacbon.

Phuong phap diéu ché dugc mo ta trén déy co thé dugc thé hién biang so dd phan

ung 2 dudi day.
[So dd phan (mg 2]
(Ra)n
A6, OH
can <H0>;B”'lzlé£’ g (Ran --“{ﬁ\/ (Rz)n‘zs
O. Ny X Chét xuc tac paladi, bazo, phéi t \?3 N, )Z{Z:Z[fj
|4 ik
(Rgn 4 (Ra)n 3
R o

l ) \  5—Z3 OH
1) Bazo N O._Ng 7 Zs N \(' . \ﬁ
l Z¢Z, O
2) Thity phén V i

Hop chit c6 cong thtre 10 duoc sir dung trong so d6 phan tmg 2 ¢6 thé duoc diéu
ché bang phuong phap diéu ché, bao gom:

a) thyc hién phan tng tao vong hop chét c6 cong thie 6 dudi day, va sau do la
phan tng thé voi benzyl halogenua dé thu duoc hop chit c6 cong thac 11 dudi day; va

b) thuc hién phan tmg oxy hoa hop chit c6 cong thiic 11 thu dugc trong budc a)

dé thu dugc hop chét c6 cong thuce 10.
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Phan Ung tao vong cua budc a) cd thé duoc thuc hién bang cach st dung chét
ghép ndi thich hgp. Cac vi du vé chat ghép nbi c¢6 thé bao gdom 1,1°-
thiocacbonyldiimidzole (TCDI), 1,1°-cacbonyldiimidzole (CDI) hoac cac chét tuong tu,
nhung khong bi gi¢i han vao do. Ngoai ra, bazo duoc sur dung trong budc a) co thé 1a
gidng nhu da dugc mo ta trong phuong phép diéu ché duoc sir dung khi A 1a cacbon.

Ngoai ra, phan tng oxy hoéa ctia budc b) co thé duoc thuc hién bang cach su
dung chat oxy hoéa thich hop. Cac vi du vé& chét oxy héa ¢ thé bao gdm axit m-
cloperoxybenzoic (m-CPBA), hydro peroxit, kali peroxymonosulfat, natri periodat, natri
percacbonat, kali permanganat, ruteni oxit hodc cac chét twong tw, nhung khong bi gidi
han vao do. Chét oxy hoa co thé duqé str dung khi c6 mat mot hodc nhiéu chét phu gia,
vi du, KF, KHCO3, NEt3, AcONa, hodc cac chét tuong tu. Nguoi co hiéu biét trung binh
trong linh vuc nay co6 thé nhan ra 1a chat phu gia c6 thé dugc lua chon theo chét oxy héa
va cac diéu kién phan tGng s& dugc st dung.

Phuong phap didu ché duoc mo ta trén déy co thé duoc thé hién bing so dd phan

ung 3 dudi day.

[So dd phan tng 3]
s
O /): - R. Q
{ + ; - N . [y /'
R'HMF N L s
- gt / - o - // \‘x W/ L Z'
HNT 273 2) <X Bazo &xm/ NTz

6 f ] 11

R, O
m-CPBA N 75 Ao
{/ N v _&\“NM‘L,:ZO
4

10

Trong mdt phuwong an dugc 14y lam vi dy, khi A cua hop chét c6 cong thic 1 1a
nito, hop chét ¢é cong thirc 1 co thé duoc didu ché bang phuong phap diéu ché bao gobm
cac budce sau day:

1) ghép ddi hop chat c6 cong thirc 4 dudi day voéi hop chét c6 cong thic 12
duéi day dé thu duoc hop chét ¢6 cong thic 13 dudi day; va

13
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2”’) thuc hién phan g thé cta hop chit co cong thire 13 dudi day thu dugce trong
bude 17) v6i hop chét c6 cong thiic 14 khi c6 mat cht xic tac axit, sau d6 thuy phan
san phdm phan tng tao thanh dé thu duge hop chét co cong thire 1 dudi day.

Phuong phap diéu ché dugc mo ta trén day co thé duoc thé hién bang so d6 phan

ung 4 dudi day.
[So dd phan Gng 4]
\ (Ra)n
| \Z6._NH; X (Ra)n
(RmQ )ZI}S\I/ 2 (R4)n—@\ \\Zﬁ NH,
/,Zr Z = B
ON_X  (HORB” “Zi™ oo I I
M\\j . \1!/ \\j/ 7 5
& Chét xuc tac paladi, Bazo !/\»/f
Rs)n
Rain Ron 12
Ri 9
N 23\ ,/U\O,/
CI*<\N:E .2, X R2)n Ry
; Zy (Ra)n
1) Chét xtic téc axit 13 % Z7Z6TA\“~N\>_” o on
> o N M Lz N T
\E N 707y 0
ty pha ) 122
2) Thuy phén £ [
(Ra)n 1

Tét ca cac bazo, cac phéi tir va cac diéu kién thuy phan dugce st dung trong
phuong phép didu ché nay c6 thé 1a gidng nhu duge mo ta trong phuong phép didu ché
duoc st dung khi A la cacbon.

Ngoai ra, chit xuc tac axit dugc st dung trong budc 27) ¢o thé 1a chét xuc tac
duoc chon tr nhém bao gém axit axetic, axit sulfuric, axit paratoluensulfonic, axit
hydrocloric, axit phosphoric va axit nitric, nhung khong bi gi6i han vao do.

Trong céac so dd phén Umg 1 dén 4, m, n, Ra, R1, Ra, Rs, Ra, Z1, 22, 73, Za, Zs, 26
va Z7 12 nhu duge x4c dinh trong cong thire 1;

Rs 1a alkyl; va

X 12 halo, va tot hon 14, C, Br hodc L.

Hop chat khong duge md ta cu thé trong phuong phap diéu ché cua phan mo ta
1a hop chét da biét, hodc hop chét ¢6 thé duoc tong hop dé dang tir hop chit da biét bang

phuong phép tong hop da biét hodc phuong phap tuong tu v6i phuong phép nay.
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Hop chét ¢6 cong thue 1 thu duoc bang phuong phap da mo ta trén day co thé
duoc phén 1ap hodc tinh ché bing nhiéu phuong phap khac nhau bao gdm phwong phap
két tinh lai, phuong phap dién chuyén ion, sdc ky cot silica gel hodc sdc ky nhya trao
ddi ion tir san pham phan Gmg.

Nhu duge md ta trén day, cac hop chét theo sang ché, va nguyén liéu khéi dau
hodc céc chét trung gian dé didu ché chung c6 thé duoc tong hop bing nhiéu phuong
phép khic nhau, va cdc phuong phép nay nén duoc hiéu 1a duge bao gbm trong pham
vi clia séng ché vé phuong phap didu ché hop chét c6 cong thire 1.

Hiéu qua c6 loi cua sang ché

Hop chit méi theo sang ché 1a hitu ich dé lam chit dieu trj hodc phong ngua
bénh béo phi hodc nhiéu bénh chuyén hoa khac nhau nhu bénh dai thao duong va bénh
tang lipit huyét nho téc dung chti van GLP-1 t6t va cdc tinh chit DMPK tét.

M6 ta chi tiét sang ché
Céch thirc thuc hién sang ché

Sau day, sang ché s& duge mo ta chi tiét hon kém theo tham khao cac vi du va
c4c vi du thtr nghiém sau dy. Tuy nhién, cac vi du va cac vi du thtr nghiém sau day chi
1a minh hoa, va chi dugc cung chp dé hiéu sang ché dé& dang hon, va sang ché khong bi
gi¢i han vao do.

Trong céc vi dy nay, cac tu viét tit sau day dugc dinh nghia dé thé hién céc
nguyén li¢u sau day.

DMF: dimetylformamit

THF: tetrahydrofuran

TEA: trietylamin

EtOAc: etyl axetat

MgSO4: magie sulfat

MPLC: Séc ky 1éng &p suét trung binh

Pd/C: paladi trén cacbon

AcOH: axit axetic

HCI: axit clohydric

CSy: cacbon disulfua

NaH: natri hydrua

DCM: diclometan
15
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mCPBA: axit 3-cloperbenzoic

NaHCOs3: natri bicacbonat

-BuOK: kali tert-butoxit

Cs2COs: xesi cacbonat

K,COs: kali cacbonat

BINAP: (2,2'-bis(diphenylphosphino)-1,1 '-binaphtyl)

Pdy(dba)s: tris(dibenzylidenaxeton)dipaladi

Fe: sit

NH4Cl: amoni clorua

CDI: carbodiimidazol

DCE: 1,2-dicloetan

POClIs: phosphoryl clorua

NaOH: natri hydroxit

H>O: nudc

MeOH: metanol

HOBt: hydroxybenzotriazol

EDC: l-etyl-3-(3-dimetylaminopropyl)carbodiimit

Dppf: 1,1'-bis( diphenylphosphino)ferrocene

NaSO4: natri sulfat

NMR: cdng hudng tir hat nhén

HATU: (1-[bis(dimetylamino)metyliden]-IH—l,2,3-triazolo[4,5-b]pyridini 3-
oxit hexaflo phosphat

[Vi du diéu ché 1: Diéu ché 2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin]

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin

(4-clo-2-flophenyl)metanol (1236 mg, 7 mmol) dugc hoa tan trong 10 mL DMF,
va NaH (hdn dich 60% trong diu khoang, 420 mg, 10,5 mmol) dugc b6 sung vao & 0°C.
Sau khi khuéy & cung nhiét do trong 10 phut, 2,6-diclopyridin (1036 mg, 7 mmol) dugc

bd sung vao va sau do duge khudy trong 2 git' ¢ nhigt do phong. Nude duge bo sung
16
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vao sau phan Ung, sau do chiét bang EtOAc. Lép hitu co duge lam kho bang NaSOs,
dugc ¢b dic dudi 4p suat giam va dugc tinh ché bang cach st dung MPLC, nho d6 thu
duoc 2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (1,06 g, 4,21 mmol, 60%).

'H NMR (500 MHz, CDCl3) § 7,54 (t, J = 8,0 Hz, 1H), 7.46 (t, J=138,0 Hz, 1H),
7.16 — 7,11 (m, 2H), 6,93 (d, J=7.5 Hz, 1H), 6,70 (d, /= 8,0 Hz, 1H), 5,39 (s, 2H); LC-
MS(ESI): 272,14 [M+H]"

[Vi du didu ché 2: Pidu ché axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetic]

axit 2-(4-(6—((4-c10-2-ﬂobenzyl)oxy)pyridin-z-yl)phenyl)axetic

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (520 mg, 2,06 mmol) thu dugc trong Vi
du didu ché 1, Pd(dppH)ClL-DCM (163 mg, 0,2 mmol), Cs2COs (1879 mg, 5,77 mmol),
va etyl 2—(4-(4,4,5,5-tetrametyl—1,3,2-dioxabororan-2-yl)phenyl)axetat (707 mg, 2,43
mmol) duge hoa tan trong 20 mL THE/H>O (9/1), sau do6 1a phan tng thé nito. Céc chét
phan tng dugc khudy trong 5 gio & 85°C. Sau khi phan img hoan thanh, nuge duge bd
sung vao, va sau do viéc chiét duoc thuc hién béng cach st dung EtOAc.

L6p hitu co duge lam khod bang NaySO4 va duge ¢d ddc dudi ap sudt giam, nho
d6 thu duoc chét trung gian, etyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetat. Chét trung gian tao thanh dugc hoa tan trong 8 mL MeOH ma khong
cAn tinh ché thém, va 8 mL 1N NaOH dugc bd sung vao. Céc chat phan (g duge khudy
trong 22 gi & 50°C. Sau khi phan ng hoan thanh, dung dich tao thanh duoc diéu chinh
dén pH 4 bang cach st dung 1IN HCI, sau do chiét bang EtOAc. Ldp hitu co dugce lam
kho bing Na;SO4 va dugc cd dac dudi ap suit giam, va dugc tinh ché bang cach s dung
MPLC, nhd d6 thu duoc axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetic (358 mg, 0,962 mmol, 47%).

'H NMR (500 MHz, MeOD) & 8,00 (d, /= 8.5 Hz, 2H), 7,72 (t, J= 8,0 Hz, 1H),
7,55 (t, J= 8,0 Hz, 1H), 7,47 (d, J = 7,5 Hz, 1H), 7,38 (d, J = 8,5 Hz, 2H), 7,25 - 7,17
(m, 2H), 6,76 (d, J = 8,5 Hz, 1H), 5,53 (s, 2H), 3,67 (s, 2H); LC-MS(ESI): 372,28

[M+H]"
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[Vi du didu ché 3: Didu ché metyl 4-nitro-3(((tetrahydrofuran-2-

yl)metyl)amino)benzoat]

0.0

D
NO, 0

metyl 4-nitro-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat

metyl 3-flo-4-nitrobenzoat (1 g, 5,02 mmol) dugc hoa tan trong DMF,
(tetrahydrofuran-2-yl)metanamin (660 mg, 6,53 mmol) va K,CO3 (693 mg, 5,02 mmol)
duoc bd sung vao & nhiét do phong. Céc chit phan (g dugc khudy trong 4 gitr & 50°C.
Nudce duoc bd sung vao, va viéc chiét duoc thuc hién béng cach st dung DCM. L6p
hitu co dugce lam kho bang Na»SO4, dugc ¢d dac dudi ap suét giam, va dugc tinh ché
bing MPLC, nho d6 thu duoc metyl  4-nitro-3(((tetrahydrofuran-2-
yl)metyl)amino)beﬁzo_at (1,38 g, 4,92 mmol, 98%).

'H NMR (500 MHz, CDCl3) § 8,25 — 8,12 (m, 2H), 7,57 (d, J= 1,5 Hz, 1H),
7,22 (dd, J=9,0, 1,5 Hz, 1H), 4,25 — 4,18 (m, 1H), 4,00 — 3,91 (m, 4H), 3,87 = 3,77 (m,
1H), 3,56 — 3,47 (m, 1H), 3,44 —3,34 (m, 1H), 2,16 — 2,04 (m, 1H), 2,02 - 1,91 (m, 2H),
1,77 — 1,64 (m, 1H),

[Vi du didu ché 4: Diéu ché metyl 4-amino-3-(((tetrahydrofuran-2-

yl)metyl)amino)benzoat]

0.0

H/\O
NH, 0

metyl 4-amino-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat

Metyl 4-nitro-3(((tetrahydrofuran-2-yl)metyl)amino)benzoat (1,38 g, 4,92 mmol)
thu duoc trong Vi du diéu ché 3 duoc hoa tan trong 50 mL MeOH/DCM (1/1), 10%
Pd/C (138 mg) dugc bd sung vao va duge khudy trong 17,5 gid' dudi hydro & nhiét do
phong. Sau khi phan tng hoan thanh, Pd/C duogc loc qua Celite va sau do viée ¢o ddc
dudi ép sudt giam dugc thyc hién, nho d6 thu duge metyl 4-amino-3-(((tetrahydrofuran-
2-yl)metyl)amino)benzoat (1,23 g, 4,92 mmol, 100%).

18
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'H NMR (400 MHz, CDCl3) § 7,46 (dd, J=17.8, 1,8 Hz, 1H), 7,34 (d,J=1,8 Hz,
1H), 6,67 (d, J = 8,4 Hz, 1H), 4,20 (qd, /= 7,3, 3,3 Hz, 1H), 3,92 - 3,77 (m, 7H), 3,26
(dd, J= 11,9, 3,2 Hz, 1H), 3,09 (dd, J= 11,9, 8,2 Hz, 1H), 2,10 - 2,03 (m, 1H), 1,98 -
1,91 (m, 2H), 1,74 - 1,67 (m, 1H); LC-MS(ESI): 251,28 [M+H]"

[Vi du diéu ché 5: Diéu ché metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-((tetrahydrofuran-2-ylmetyl)- 177 -benzo[d]imidazol-6-carboxylat]

metyl 2-(4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo[d] imidazol-6-carboxylat

Metyl 4-amino-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat (121 mg, 0,48
mmol) thu dugc trong Vi du didu ché 4 va axit 2-(4-(6—((4-010—2-ﬂobenzyl)oxy)pyridin—
2-yl)phenyl)axetic (150 mg, 0,40 mmol) thu duoc trong Vi du didu ché 2 duoc hoa tan
trong 2 mL DMF, va EDC (155 mg, 0,81 mmol) va HOBt (108,9 mg, 0,81 mmol) dugc
bd sung vao va sau d6 dugc khudy trong 15,5 gitr & nhiét do phong. Sau khi phan ung
hoan thanh, nudc duge bd sung vao, va viéc chiét dugc thue hién voi EtOAc. Lép hitu
co duge lam kho bang NaxSO4 va duge ¢ ddc dudi ap sudt giam, nho d6 thu duge chat
trung gian, metyl 4-(2-(4-(6-((4—clo-2-ﬂobenzyl)oxy)pyridin—2—yl)phenyl)axetamido)-
3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat. Chét trung gian tao thanh dugc hoa tan
trong 20 mL axit axetic ma khong cAn tinh ché thém, va dugc khudy trong 2 gid & 120°C.
Nuéc duge bd sung vao, va viée chiét duoc thuc hién véi EtOAc. Lép hitu co duoc lam
kho bang Na,SOs, duge cd dac dudi ap suit giam va dugc tinh ché bang cach st dung
MPLC, nho d6 thu dugce metyl 2-(4-(6-((4-010-2-ﬂ0benzy1)oxy)pyridin-Z-yl)benzyl)-1-
((tetrahydrofuran—2-yl)metyl)-lH-benzo[a’]imidazol—6-carboxylat (135 mg, 0,23 mmol,
48%).

TH NMR (500 MHz, CDCl3) & 8,08 (s, 1H), 7,98 - 7,94 (m, 3H), 7,76 (d, J= 8,5
Hz, 1H), 7,63 (t, J= 8,0 Hz, 1H), 7,46 (t, J= 8,2 Hz, 1H), 7,35 — 7,31 (m, 3H), 7,13 -
7,11 (m, 2H), 6,73 (d, J = 8,2 Hz, 1H), 5,51 (s, 2H), 4,51 (dd, J = 36,6, 15,9 Hz, 2H),
421 (dd, J=14,2,2,3 Hz, 1H), 4,17 - 4,07 (m, 2H), 3,94 (s, 3H), 3,86 (dd, /= 15,1, 6,9
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Hz, 1H), 3,75 - 3,71 (m, 1H), 2,04 - 1,99 (m, 1H), 1,89 - 1,82 (m, 2H), 1,57 - 1,50 (m,
1H); LC-MS(ESI): 586,32 [M+H]"
[Vi du didu ché 6: Diéu ché metyl (S)-4-nitro-3-((oxetan-2-

ylmetyl)amino)benzoat]

O 0

metyl (S)-4-nitro-3-((oxetan-2-ylmetyl)amino)benzoat

(S)-oxetan-2-ylmetylamin (539 mg, 6,19 mmol) dugc hoa tan trong DMF (7 mL)
va THF (~10 mL), va TEA (2,59 mL, 18,56 mmol) va metyl 3-flo-4-nitrobenzoat (1,23
g, 6,19 mmol) dugc bd sung vao, sau do khudy trong 16 gi¢ dudi nito ¢ nhi¢t do phong.
Sau khi phan trng hoan thanh, dung moi phan tmg duoc o dac dudi ap sudt giam. Nude
duoc bd sung vao, viéc chiét duoc thuc hién béng cach str dung EtOAc, va viéc lam kho
duoc thue hién véi MgSOq, sau d6 co ddc dudi ap sut giam. Dich ¢d ddc tao thanh dugc
tinh ché bang cach st dung MPLC, nho d6 thu dugc metyl (S)-4-nitro-3-((oxetan-2-
ylmetyl)amino)benzoat (813 mg, 3,05 mmol, 49%).

IH NMR (500 MHz, CDCls) & 8,36 (br s, 1H), 8,24 (d, /= 8,5 Hz, 1H), 7,63 (d,
J=1,5Hz, 1H), 7,28 (d, J= 1,5 Hz, 1H), 5,16-5,20 (m, 1H), 4,73-4,76 (m, 1H), 4,61-
4,65 (m, 1H), 3,94 (s, 3H), 3,62-3,65 (m, 2H), 2,76-2,80 (m, 1H), 2,59-2,75 (m, 1H);
LC-MS(ESI): 267,26 [M+H]"

[Vi du didu ché 7: Didu ché metyl (S)-4-amino-3-((oxetan-2-

ylmetyl)amino)benzoat]

metyl (S)-4-amino-3 -((oxetan-2-ylmetyl)amino)benzoat

Metyl (S)—4-nitro-3-((0xetan-2-ylmetyl)amino)benzoat (813 mg, 3,05 mmol) thu
dwoc trong Vi du didu ché 6 duge hoa tan trong THF (13 mL), 10% Pd/C (325 mg) dugc
bd sung vao, va dugc khudy trong 4 gi¢ trong hydro ¢ nhiét do phong. Sau khi phan tng
hoan thanh, san phém phan tng tao thanh dugc loc qua Celite st dung EtOAc va dugc

20



51403 S 1/105

cd dac dudi éap sudt giam, nhy d6 thu dugc metyl (S)-4-amino-3-((oxetan-2-
ylmetyl)amino)benzoat (720 mg, 3,05 mmol, 100%).

'H NMR (500 MHz, CDCls) § 7,48 (dd, J= 8,0, 1,5 Hz, 1H), 7,38 (d,J= 1,5 Hz,
1H), 6,68 (d, J= 8,0 Hz, 1H), 5,12-5,10 (m, 1H), 4/77-4,73 (m, 1H), 4,64-4,59 (m, 1H),
3,86 (s, 5H), 3,53 (br s, 1H), 3,46-3,42 (m, 1H), 3,37-3,34 (m, 1H), 2,78-2,74 (m, 1H),
2,61-2,57 (m, 1H); LC-MS(ESI): 237,27 [M+H]"

[Vi du didu ché 8: Didu ché 4-(((6-clopyridin-2-yl)oxy)metyl)-3-flobenzonitril]

4-(((6—clopyridin-2-yl)oxy)metyl)-3-ﬂobenzonitril

2,6-diclopyridin (1,18 g, 7,94 mmol) duoc hoa tan trong 1,4-dioxan (20 mL), (2-
flo-4-isoxyanophenyl)metanol (600 mg, 3,97 mmol) va Cs2CO3 (2,59 g, 7,94 mmol)
dugc bd sung vao, va sau do phan ng thé nito dugc thuc hién thich hop. BINAP (124
mg, 0,198 mmol) va Pdx(dba); (109 mg, 0,119 mmol) dugc bd sung vao, va phan Gng
thé nito lai dugc thuc hién, sau do khudy trong 24 gi & 90°C. Sau khi phan Gmg hoan
thanh, san phim phéan tng tao thanh dugc dé ngudi dén nhiét do phong, dugc loc qua
Celite bang cach sit dung EtOAc, va sau d6 dugc cd dac dudi ap suét giam. Dich ¢d déc
tao thanh duoc tinh ché bing cach sir dung MPLC, nho d6 thu duge 4-(((6-clopyridin-
2-yl)oxy)metyl)-3-flobenzonitril (678 mg, 2,58 mmol, 65%).

' NMR (500 MHz, CDCl) 8 7,65 (t, J=7.3 Hz, 1H), 7,57 (t, J = 8,6 Hz, 1H),
7,48-7,47 (m, 1H), 7,40-7,38 (m, 1H), 6,96 (d, J= 7.5 Hz, 1H), 6,74 (d, J= 8,5 Hz, 1H),
5,49 (s, 2H),

[Vidu diéu ché 9: Pidu ché etyl 2-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin-2-
yl)phenyl)axetat]

NC F

\@ o~
O_N o)

N

%%

etyl 2-(4-(6-((4-Xyano-2—ﬂobenzyl)oxy)pyridin-Z-yl)phenyl)axetat
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4-(((6-clopyridin-2-yl)oxy)metyl)-3-flobenzonitril (160 mg, 0,609 mmol) thu
dugc trong Vi du didu ché 8 duoc hoa tan trong 1,4-dioxan/nude (2 mL/2 mL), va etyl
2-(4-(4,4,5,5-tetramety1—l,3,2-dioxabororan—z-yl)phenyl)axetat (194 mg, 0,670 mmol)
va NapCOs (129 mg, 1,218 mmol) dugc bd sung vao, sau d6 1a phan mg thé nito thich
hop. Pd(PPh3)s (36 mg, 0,030 mmol) dugc bd sung vao, va phan Gng thé nito lai dugc
thuc hién, sau do khudy trong 24 git & 90°C. Sau khi phan ng hoan thanh, san pham
phan g tao thanh dugc dé ngudi dén nhiét do phong, dugc loc qua Celite bang cach
st dung EtOAc, va dugc c6 dic dudi ap suét giam. Dich cd dac tao thanh duoc tinh ché
bing cach st dung MPLC, nho doé thu duoc etyl 2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetat (132 mg, 0,338 mmol, 55%).

'H NMR (500 MHz, CDCl3) & 7,94 (d, J= 8,5 Hz, 2H), 7,67-7,65 (m, 2H), 7,45
(d, J= 8,5 Hz, 1H), 7,40-7,36 (m, 4H), 6,78 (d, J = 8,5 Hz, 1H), 5,63 (s, 2H), 4,17 (q, J
= 7.3 Hz, 2H), 3,66 (s, 2H), 1,27 (t, J= 7,0 Hz, 3H); LC-MS(ESI): 391,34 [M+H]"

[Vi du diéu ché 10: Diéu ché metyl 3-(((1-etyl-1H-imidazol-5-yl)metyl)amino)-

4-nitrobenzoat]

)

/N

N T~
HN

o,N -

metyl 3-(((1-etyl- 1 H-imidazol-5-yl)metyl)amino)-4-nitrobenzoat

Metyl 3-flo-4-nitrobenzoat (700 mg, 3,52 mmol) dugc hoa tan trong THF (12
mL), va (1-etyl-1H-imidazol-5-yl)metanamin dihydroclorua (696 mg, 3,52 mmol) va
TEA (1,47 mL, 10,55 mmol) duoc bd sung vao, sau do khudy trong 24 git ¢ 80°C dudi
nito. Sau khi phan Gng hoan thanh, san phim phan tmg tao thanh duge dé ngudi dén
nhiét dd phong, va sau d6 dung mdi phan ung dugc ¢6 ddc dudi ap suét giam. Nudc
dugc bd sung vao, viée chiét dugc thuc hién béng cach st dung BtOAc, va viéc lam khd
duge thuc hién véi MgSOs, sau do6 ¢b dac dudi ép suit giam. Dich c6 dac tao thanh dugc
tinh ché bing céch sir dung MPLC, nh& do thu duge metyl 3-(((1-etyl-1/-imidazol-3-
yl)metyl)amino)-4-nitrobenzoat (442 mg, 1,452 mmol, 41%).
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'H NMR (500 MHz, CDCl3) § 8,25 (d, J = 9.0 Hz, 1H), 7,94 (br s, 1H), 7,69 (d,
J=1,5Hz, 1H), 7,57 (s, 1H), 7,34 (dd, J= 9.0, 1,5 Hz, 1H), 7,11 (s, 1H), 4,54 (d, J =
5.0 Hz, 2H), 3,99 (m, SH), 1,48 (t, J = 7,5 Hz, 3H); LC-MS(ESD): 305,1 [M+H]"

[Vi du didu ché 11: Piéu ché metyl 4-amino-3-(((1-etyl-1H-imidazol-5-
yl)metyl)amino)benzoat] '

metyl 4-amino-3-(((1-etyl- 1 H-imidazol-5-yl)metyl)amino)benzoat

Metyl 3-(((l-etyl-IH-imidazol-S—yl)metyl)amino)—4-—nitrobenzoat (440 mg,
1,446 mmol) thu duoc trong Vi du diéu ché 10 dugc hoa tan trong MeOH/H>0 (6 mL/2
mL), va Fe (242 mg, 4,34 mmol) va NH4Cl (1,55 g, 28,9 mmol) duoc bd sung vao, va
sau d6 viéc khudy duoc thuc hién trong 3 git ¢ 80°C dudi nito. Sau khi phan img hoan
thanh, san phém phan Ung tao thanh dugc dé ngudi dén nhiét 4o phong, viéc chiét duoc
thuc hién béng cach st dung EtOAc, viéc 1am kho duge thuc hién véi MgSOs, va viéc
¢6 dic duogc thuc hién dudi ép sudt giam. Dich ¢6 déc tao thanh duoc tinh ché béng cach
s¢ dung MPLC, nho dé thu dugc metyl 4-amino-3-(((1-etyl-1H-imidazol-5-
yl)metyl)amino)benzoat (254 mg, 0,925 mmol, 64%).

'H NMR (400 MHz, CDCls) 8 7,53-7,50 (m, 2H), 7,46 (d, J= 1,6 Hz, 1H), 7,03
(s, 1H), 6,70 (d, J = 8,4 Hz, 1H), 4,27 (s, 2H), 4,01 (q, J = 7,4 Hz, 2H), 3,87 (s, 3H),
1,45 (t, J= 7,2 Hz, 3H); LC-MS(ESI): 275,1 [M+H]"

[Vi du didu ché 12: Piéu ché metyl 3-((1-etyl-1H-imidazol-5-yl)metyl)-2-0xo-
2,3-dihydro-1H-benzo[d]imidazol-5 -carboxylat]

Ox N
O
HN
@)
metyl 3-((1-etyl-1H-imidazol-5 -yl)metyl)-2-0x0-2,3-dihydro- 1 H-benzo[d]

imidazol-5-carboxylat
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Metyl 4-amino-3-(((1-etyl-1H-imidazol-5-yl)metyl)amino)benzoat (80 mg,
0,292 mmol) thu dugc trong Vi du diéu ché 11 duoc hoa tan trong THF (1 mL), va CDI
(118 mg, 0,729 mmol) dugc bd sung vao, sau do khuéy trong 24 gi0 ¢ nhiét do phong.
Sau khi phan ng hoan thanh, nude duogc bd sung vao, viéc chiét duoc thuc hién véi
EtOAc, va viéc lam kho dugce thuc hién véi MgSOs, sau dé co dac dudi ap sudt giam.
Dich ¢6 dic tao thanh dugc tinh ché béng cach str dung MPLC, nho d6 thu duge metyl
3-((1-etyl-1H-imidazol-5-yl)metyl)-2-0x0-2,3 -dihydro-1H-benzo[d]imidazol-5-
carboxylat (53 mg, 0,176 mmol, 61%).

'H NMR (400 MHz, CDCls) & 8,19 (br s, 1H), 7,84 (dd, J = 1.6, 1,6 Hz, 1H),
7,75 (s, 1H), 7,49 (s, 1H), 7,22 (s, 1H), 7,06 (d, J = 8,0 Hz, 1H), 5,08 (s, 2H), 4,08 (q, J
= 7.3 Hz, 2H), 3,90 (s, 3H), 1,33 (t, /= 7,3 Hz, 3H).

[Vi du didu ché 13: Didu ché metyl 2-clo-1-((1-etyl-1H-imidazol-5-yl)metyl)-
1 H-benzo|d]imidazol-6-carboxylat]

7N

=

Cl N
N
@)
metyl 2-clo-1-((1-etyl-1H-imidazol-5-yl)metyl)- 1 H-benzo[d]imidazol-6-
carboxylat
Metyl 3-((1-etyl-1H-imidazol-5 -yDmetyl)-2-0x0-2,3-dihydro-1H-

benzo[d]imidazol-5-carboxylat (62 mg, 0,206 mmol) thu dugc trong Vi du didu ché 12
duoc hoa tan trong DCE (1 mL), va TEA (2 mL, 14,35 mmol) va POCl3 (1,35 mL, 14,45
mmol) duoc bd sung vao, sau do khudy trong 24 gi & 80°C. Sau khi phan tng hoan
thanh, san phim phan Gmg tao thanh dugc dé nguoi dén nhiét do phong, va dung moi
phan g dugc co dic dudi ap sudt giam. Viée tinh ché bang MPLC dugc thuc hién, nho
do thu dugc metyl ?v-clo-l-((l-ety}-1H—imidazol-S-yl)metyl)-1H-benzo[a’]imidazol-6-
carboxylat (30 mg, 0,094 mmol, 46%).

IH NMR (500 MHz, CDCls) § 8,04 (d, J= 1,0 Hz, 1H), 8,00 (dd, J= 8.5, 1,5 Hz,
1H), 7,73 (d, J= 9,0 Hz, 1H), 7,53 (s, 1H), 7,08 (s, 1H), 5,44 (s, 2H), 3,94-3,90 (m, SH),
1,30 (t, J= 17,3 Hz, 3H).
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[Vi du didu ché 14: Didu ché 3-flo-4-(((6-(4-hydroxyphenyl)pyridin-2-
yl)oxy)metyl)benzonitril]

NC F
< .

3-ﬂo-4-(((6-(4-hydroxyphenyl)pyridin—2-yl)oxy)metyl)benzonitril

4-(((6-clopyridin~2-yl)oxy)metyl)-3-ﬂobenzonitril (150 mg, 0,571 mmol) thu
dugc trong Vi du didu ché 8 dugc hoa tan trong 1,4-dioxan/nuéc (1 mL/1 mL), va axit
(4-hydroxyphenyl)boronic (95 mg, 0,685 mmol) va KoCO3 (95 mg, 0,685 mmol) dugc
bd sung vao, sau do 1a phan mg thé nito thich hop. Pd(PPhs)s (27 mg, 0,023 mmol)
dugc bd sung vao, va phan Gng thé nito lai dugc thuc hién, sau do khudy trong 24 gid &
90°C. Sau khi phan ing hoan thanh, san phim phan ung tao thanh dugc dé nguoi dén
nhiét do phong, dugc loc qua Celite bang cach str dung EtOAc, va sau d6 dugc co déc
dudi ap sudt giam. Dich ¢6 ddc tao thanh dugc tinh ché bang cach st dung MPLC, nho
do thu-dugc 3—ﬂ0-4-(((6-(4-hydroxyphenyl)pyridin-z-yl)0xyjmety1)benzonitril (65 mg,
0,203 mmol, 35%).

'H NMR (500 MHz, CDCl3) 8 7,39 (d, J= 8,5 Hz, 2H), 7,67-7,63 (m, 2H), 7,45
(d, J= 8.5 Hz, 1H), 7,39 (dd, J = 9.5, 1,5 Hz, 1H), 7,31 (d, J = 7.5 Hz, 1H), 6,91-6,89
(m, 2H), 6,73 (d, J= 8,5 Hz, 1H), 5,63 (s, 2H); LC-MS(ESI): 321,28 [M+H]"

[Vi du diéu ché 15: Bidu ché metyl 2-(4-(6-((4-xyano-2-flobenzyl)oxy)pyridin-
2-yl)phenoxy)-1-((1-etyl-1H-imidazol-5 -yD)metyl)-1H-benzo[d] imidazol-6-carboxylat]

7N

N
NC F \9%
o
O N\ N
\ 0
metyl 2-(4—(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin—Z-yl)phenoxy}- 1-((1-etyl-1H-
imidazol-5-yl)metyl)-1 H-benzo[d] imidazol-6-carboxylat
3-F10-4—(((6-(4-hydroxyphenyl)pyridin—2-yl)oxy)metyl)benzonitril (20 mg,
0,062 mmol) thu dugc trong Vi du didu ché 14 dugc hoa tan trong DCM (1 mL), va TEA

(0,522 mL, 3,75 mmol) va metyl 2-clo-1-((1-etyl-1H-imidazol-5-yl)metyl)- 1 H-
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benzo[d]imidazol-6-carboxylat (20 mg, 0,062 mmol) thu dugc trong Vi du diéu ché 13
duoc bd sung vao, sau do khudy trong 24 gio & 40°C. Sau khi phan ng hoan thanh, san
pham phan tng tao thanh dugc dé ngudi dén nhiét do phong, va dung mdi phan tng
duoc ¢o dic dudi ap sut giam. Viée tinh ché bang MPLC dugc thye hign, nho do thu
dugc metyl 2—(4-(6—((4-xyan0-2-ﬂobenzyl)oxy)pyridin—Z-yl)phenoxy)- 1-((1-etyl-1H-
imidazol-5-yl)metyl)-1H-benzo[d]imidazol-6-carboxylat (10 mg, 0,017 mmol, 27%).

'H NMR (500 MHz, MeOD) § 7,90-7,66 (m, 8H), 7,37 (d, J = 7.5 Hz, 1H), 7,15
(d, J= 8,0 Hz, 1H), 7,12 (s, 1H), 7,03 (d, J=7.5 Hz, 1H), 6,87-6,82 (m, 2H), 6,72 (d, J
= 8,0 Hz, 1H), 5,62 (s, 2H), 5,20 (s, 2H), 4,16-4,13 (m, 2H), 3,90 (s, 3H), 1,29 (t, J =
7,0 Hz, 3H).

[Vi du didu ché 16: Diu ché metyl (S)-2-mercapto-1-(oxetan-2-ylmetyl)-1.14-

benzo[d]imidazol-6-cérboxylat]
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metyl (S)-2-mercapto-1 -(0xetan-2-ylmety1)— 1H -benzo[d]imidazoi-6-carb0xy1at

Metyl (S)-4-amino-3-((oxetan-2-ylmetyl)amino)benzoat (300 mg, 1,270 mmol)
thu dugc trong Vi du didu ché 7 duoc hoa tan trong THF (5 mL), va TEA (0,354 mL,
2,54 mmol) dugc bd sung vao, sau do khudy trong 15 phdt dudi nito & nhiét do phong.
CS2 (0,115 mL, 1,905 mmol) dugc bd sung chim tirng giot ¢ 0°C, va sau d6 duoc khuéy
trong 24 gid & 90°C. Sau khi phén ing hoan thanh, san phdm phén (mg tao thanh dugc
dé nguoi dén nhiét do phong. Sau khi nudc duge bd sung vao, san pham tao thanh dugc
chibt v6i EtOAc, duoc lam kho voi MgSOs, va duge ¢d dic dudi ap sudt giam. Dich ¢
dic tao thanh dugc tinh ché bing cach sit dung MPLC, nho d6 thu dugc metyl (5)-2-
mercapto-1-(oxetan—2-y1metyl)-1H-benzo[a’]imidazol-6-carboxylat (235 mg, 0,844
mmol, 67%).

IH NMR (500 MHz, CDCl3) 8 9,70 (br s, 1H), 8,10 (s, 1H), 7,96 (dd, J= 8,5, 1,5
Hz, 1H), 7,21 (d, J= 8,0 Hz, 1H), 5,32-5,28 (m, 1H), 4,66-4,60 (m, 3H), 4,47-4,42 (m,
1H), 3,94 (s, 3H), 2,81-2,68 (m, 2H); LC-MS(ESI): 279,24 [M+H]"

[Vi du didu ché 17: Pidu ché metyl (S)-2-benzylthio-1-(oxetan-2-ylmetyl)-14-
benzo[d]imidazol-6-carboxylat]
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metyl (S)-2-(benzylthio)-1-(oxetan-2-ylmetyl)- 1/ -benzo|d]imidazol-6-
carboxylat

Metyl (S)-2-mercapto-1-(oxetan-2-ylmetyl)- 1 H-benzo[d|imidazol-6-carboxylat
(235 mg, 0,844 mmol) thu dugc trong Vi du diéu ché 16 duoc hoa tan trong THF (5 mL),
va NaH (hdn dich 60% trong dau khoang, 68 mg, 1,689 mmol) dugc bd sung vao, sau
d6 khudy trong 15 phut dudi nito & nhiét do phong. BnBr (0,131 mL, 1,098 mmol) dugc
bd sung cham tung giot vao hdn hop phéan tmg, va sau do dugc khudy trong 4 gior & nhiét
d6 phong. Sau khi phan tng hoan thanh, nudc dugc bd sung vao, viéc chiét duoc thuc
hién v6i EtOAc, va viéc lam kho duge thue hién v6i MgSOs, sau d6 co dac dudi ap sut
giam. Dich c6 ddc tao thanh duoc tinh ché bang cach st dung MPLC, nho do thu duoc
metyl (S)-Z-benzylthio-1-(oxetan-2-ylmetyl)-lH-b‘enzo[d]imidazol-6-carboxylat (248
mg, 0,673 mmol, 80%). |

'H NMR (500 MHz, CDCls) § 8,11 (d, J= 1,0 Hz, 1H), 7,97 (dd, J=8,5,1,5 Hz,
1H), 7,70 (d, J= 8,5 Hz, 1H), 7,43-7,41 (m, 2H), 7,31-7,27 (m, 3H), 5,14-5,11 (m, 1H),
4,66 (s, 2H), 4,59-4,57 (m, 1H), 4,38-4,32 (m, 3H), 3,94 (s, 3H), 2,71-2,66 (m, 1H),
2,47-2,43 (m, 1H); LC-MS(ESI): 369,32 [M+H]"

[Vi du diéu ché 18: Pidu ché metyl (S)-2-benzylsulfonyl-1-(oxetan-2-ylmetyl)-
1 H-benzo[d]imidazol-6-carboxylat]

0O
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metyl (S)-2-(benzylsulfonyl)-1 -(oxetan-2-ylmetyl)-1H- -benzo[d]imidazol-6-
carboxylat

mCPBA (348 mg, 2,019 mmol) dugc hoa tan trong DCM (3 mL), va metyl (5)-
2-benzy1thio-1-(oxetan—2-y1mety1)-IH-benzo[d]imidazol-6-carboxy1at (248 mg, 0,673
mmol) thu dugc trong Vi du didu ché 17 duoc hoa tan trong DCM (3 mL) ¢ 0°C va dugce
bd sung cham tung giot vao hén hop phan tng, sau do khudy trong 4 gid ¢ nhiét do

phong dudi nito. Sau khi phan tng hoan thanh, nudc duoc bd sung vao, va dung dich
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tao thanh dugc trung hoa dén pH ~7 v6i NaHCOs. San phém tao thanh duoc chiét véi
EtOAc, dugc 1am kho véi MgSOa, va sau d6 duge cd dac dudi ap suét giam. Dich ¢0
ddc tao thanh dugc tinh ché bing cach st dung MPLC, nh¢ d6 thu dugc metyl (S)-2-
benzylsulfonyl-1-(oxetan—2-y1metyl)-1H—benzo[d]imidazol-6-carb0xy1at (250 mg,
0,624 mmol, 93%).

'H NMR (400 MHz, CDCls) & 8,30 (d, J= 0,8 Hz 1H), 8,07 (d, J=1,5 Hz, 1H),
7,93 (d, J = 1,5 Hz, 1H), 7,39-7,20 (m, 5H), 4,95-4,91 (m, 1H), 4,90 (s, 2H), 4,60-4,51
(m, 2H), 4,42-4,32 (m, 2H), 3,95 (s, 3H), 2,60-2,69 (m, 1H), 2,31-2,39 (m, 1H); LC-
MS(ESI): 401,31 [M+H]"

[Vi du didu ché 19: Didu ché metyl (S)-2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)-1 -(oxetan-2-ylmetyl)-1H-benzo|d] imidazol-6-

carboxylat]
r%
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metyl (S)-2-(4-(6-((4-xyano-2~ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-(oxetan-
2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylat

3-ﬂ0-4-(((6-(4_—hydr0xyphenyl)pyridin—2-yl)oxy)metyl)benzonitril (44 mg,
0,137 mmol) thu dugc trong Vi du didu ché 14 duoc hoa tan trong DMF (2 mL), va -
BuOK (23 mg, 0,206 mmol) dugc bd sung vao, sau do khudy trong 15 phut duéi nito ¢
nhiét do phong. Metyl (S)-2-benzylsulfonyl-1 -(oxetan-2-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat (55 mg, 0,137 mmol) thu duoc trong Vi du diéu ché 18
duoc bb sung vao, va sau d6 duge khudy trong 3 giv & nhiét do phong. Sau khi phan
g hoan thanh, nuéc dugc bd sung vao, viéc chiét duoc thuc hién véi EtOAc, va vige
lam kho duoc thuc hién v6i MgSOs, sau do ¢o dac dudi ap suét giam. Dich ¢0 déc tao
thanh duogc tinh ché bang cach st dung MPLC, nho do thu duoc metyl (S)-2-(4-(6-((4-
Xyano-2-ﬂobenzyl)oxy)pyridin—Z-yl)phenoxy)- 1-(oxetan-2-ylmetyl)- 1 H-
benzo[d]imidazol-6-carboxylat (41 mg, 0,073 mmol, 53%).

IH NMR (500 MHz, CDCl3) 8 8,13 (s, 1H), 8,08 (m, 2H), 7,94 (dd, /= 28,5, 1.5
Hz, 1H), 7,70-7,55 (m, 5H), 7,47 (d, J= 2,0 Hz, 2H), 7.45 (d, J= 1,5 Hz, 1H), 7,37 (d,
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J=17.5Hz, 1H), 6,79 (d, J= 8,0 Hz, 1H), 5,63 (s, 2H), 5,27-5,25 (m, 1H), 4,68-4,65 (m,
1H), 4,50-4,12 (m, 3H), 3,94 (s, 3H), 2,82-2,81 (m, 1H), 2.63-2.61 (m, 1H).
[Vidu didu ché 20: Diéu ché 4—(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)phenol]

Cl F
\©; OH

4-(6-((4-clo—2-ﬂobenzyl)oxy)pyridin-Z-yl)phenol

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (100 mg, 0,368 mmol) thu dugc trong
Vi du didu ché 1 dwoc hoa tan trong THF/H2O (3 mL/0,3 mL), va axit (4-
hydroxyphenyl)boronic (56 mg, 0,404 mmol) va Cs2COs3 (300 mg, 0,919 mmol) dugce
b6 sung vao, sau do 12 phan tmg thé nito thich hop. Pd(dppH)Cl-DCM (30 mg, 0,037
mmol) dugc bd sung vao, va phan ung thé nito lai dugc thuc hién, sau do khuéy trong 6
gio & 90°C. Sau khi phan tmg hoan thanh, san phdm phan ng tao thanh dugc dé ngudi
dén nhiét 46 phong, dugc loc qua Celite bing céch st dung EtOAc, va sau do dugc co
dac dudi ap suit giam. Dich cd dac tao thanh duoc tinh ché bang cach st dung MPLC,
nho do thu dugce 4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)phenol (30 mg, 0,091 mmol,
25%).

'H NMR (500 MHz, CDCl3) § 7,93 (d, J= 8,5 Hz, 2H), 7,62 (t, J= 8,0 Hz, 1H),
7,48 (t,J=8,3 Hz, 1H), 7.29 (d, /=75 Hz, 1H), 7,14-7,12 (m, 2H), 6,91 (d, /= 8,5 Hz,
2H), 6,69 (d, J= 8,5 Hz, 1H), 5,53 (s, 2H), 4,83 (s, 1H)

[Vi du didu ché 21: Didu ché metyl (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-
2-yl)phenoxy)-1-(oxetan-2-ylmetyl)- 1/ _benzo[d]imidazol-6-carboxylat]
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metyl (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—Z—yl)phenoxy)- 1-(oxetan-2-
ylmetyl)—1H—benzo[d]imidazol-6-carboxy1at
4-(6-((4-010-2—ﬂ0benzy1)oxy)pyridin-Z-yl)phenol (60 mg, 0,182 mmol) thu
duoc trong Vi du didu ché 20 dugc hoa tan trong DMF (2 mL), va -BuOK (31 me, 0,273
mmol) dugc bd sung vao, sau do khudy trong 15 phut dudi nito ¢ nhiét do phong. Metyl
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(S)-2-benzylsulfonyl-1-(oxetan-2-ylmetyl)-14; -benzo|d]imidazol-6-carboxylat (73 mg,
0,182 mmol) thu dugc trong Vi du didu ché 18 duogc bd sung vao va dugce khudy trong
3 gio ¢ nhiét d6 phong. Sau khi phan ing hoan thanh, nudc dugc bd sung vao, viéc chiét
duoc thuc hién voi EtOAc, va viée tam kho duge thuc hién véi MgSOs4, sau d6 cd ddc
dudi ap sudt giam. Dich ¢o dic tao thanh dugc tinh ché bang cach sir dung MPLC, nho
do thu dugc metyl (53-2-(4-(6-((4-010—2-ﬂobenzyl)oxy)pyridin-2-y1)phenoxy)—1-
(oxetan-2-ylmetyl)-1H-benzo[d]imidazol-6-carboxylat (86 mg, 0,150 mmol, 82%).

'H NMR (500 MHz, CDCl3) & 8,13-8,09 (m, 3H), 7,94 (dd, /=8,5, 1.5 Hz, 1H),
7,67 (t, J= 8,0 Hz, 1H), 7,58 (d, J= 8,5 Hz, 1H), 7,50-7.46 (m, 3H), 7,36 (d, J="7,5 Hz,
1H), 7,15-7,05 (m, 2H), 6,76 (d, J = 8,5 Hz, 1H), 5,54 (s, 2H), 5,28-5,25 (m, 1H), 4,69-
4,65 (m, 1H), 4,52-4,43 (m, 3H), 3,94 (s, 3H), 2,84-2,81 (m, 1H), 2,63-2,59 (m, 1H)

[Vidu diéu ché 22: Didu ché metyl 4-nitro-3-((oxazol-5-ylmetyl)amino)benzoat]

e

metyl 4-nitro-3-((oxazol-5-ylmetyl)amino)benzoat

Metyl 3-flo-4-nitrobenzoat (904 mg, 4,54 mmol) duoc hoa tan trong THF (15
mL), va oxazol-5-ylmetanamin hydroclorua (600 mg, 4,33 mmol) va TEA (1,81 mL,
12,98 mmol) dugce bd sung vao, sau do khudy trong 16 giv dudi nito ¢ nhiét d phong.
Sau khi phan ing hoan thanh, dung moi phan ing duoc ¢d dac dudi ap sudt giam. Nuégc
duoc bd sung vao, viéc chiét duoc thuc hién véi EtOAc, va viée lam kho dugc thuc hién
v6i MgSOy, sau d6 ¢o dac dudi ap suét giam. Dich c6 dédc tao thanh dugc tinh ché bing
cich st dung MPLC, nho d6 thu duoc metyl  4-nitro-3-((oxazol-5-
ylmetyl)amino)benzoat (682 mg, 2,46 mmol, 57%).

'H NMR (400 MHz, CDCls) & 8,25-8,23 (m, 2H), 7.87 (s, 1H), 7,64 (d, J=1,2
Hz, 1H), 7,33 (dd, J= 2,0, 1,2 Hz, 1H), 7,09 (s, 1H), 4,66 (d, J= 5,6 Hz, 2H), 3,94 (s,
3H)

[Vi du didu  ché 23: Didu ché metyl 4-amino-3-((oxazol-5-

ylmetyl)amino)benzoat|
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HoN
metyl 4-amino-3 -((oxazol-5-ylmetyl)amino)benzoat
Metyl 4-nitro-3-((oxazol-5-ylmetyl)amino)benzoat (682 mg, 2,46 mmol) thu
dugc trong Vi du didu ché 22 duoc hoa tan trong THF (12 mL), va 10% Pd/C (262 mg)
dugc bd sung vao, sau d6 khudy trong 24 gid dudi hydro ¢ nhiét d phong. Sau khi phan
tng hoan thanh, san pham phén ung tao thanh dugc loc qua Celite bang cach si dung
EtOAc, va duoc ¢6 dac dudi ap suét giam, nho d6 thu dugc metyl 4-amino-3-((oxazol-
5-ylmetyl)amino)benzoat (600 mg, 2,43 mmol, 99%).
IH NMR (500 MHz, CDCl3) § 7,86 (s, 1H), 7,52 (dd, J = 8.0, 1,5 Hz, 1H), 7,43
(d, J=2,0 Hz, 1H), 7,04 (s, 1H), 6,72 (d, /= 8,0 Hz, 1H), 4,41 (d, J= 5,5 Hz, 2H), 3,86
(s, 3H), 3,83 (s, 2H), 3,46 (s,1H); LC-MS(ESI): 248,25 [M+H]"
[Vidu didu ché 24: Didu ché metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-(oxazol-5-ylmetyl)-1H-benzo [d]imidazol-6-carboxylat|

"
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metyl 2-(4—(6-((4-01ow2-ﬂobenzyl)oxy)pyridin—2-y1)benzyl)- 1-(oxazol-5-

ylmetyl)-IH-benzo[d]imidazol-6-carboxylat

Axit 2-(4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2—yl)phenyl)axetic (40 mg, 0,108
mmol) thu duoc trong Vi du didu ché 2 dugc hoa tan trong DMF (1 mL), va metyl 4-
amino-3-((oxazol-5-ylmetyl)amino)benzoat (30 mg, 0,118 mmol) thu dugc trong Vi du
didu ché 23, HATU (82 mg, 0,215 mmol) va TEA (0,08 mL, 0,538 mmol) dugc bd sung
vao. Céc chét phan ng tao thanh dugc khudy trong 24 gid dudi nito ¢ nhiét do phong.
Sau khi phan @ng hoan thanh, nudce duoc b6 sung vao, viéc chiét duoc thuc hién véi
EtOAc, va viéc lam kho dugc thuc hién vGi MgSOs, sau do ¢ dac dudi &p sut giam.
Dich ¢6 dic tao thanh duoc tinh ché béng cach st dung MPLC, nh¢ d6 thu duoc metyl
4-(2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)phenyl)axetamido)-3—((oxazol-S-

ylmetyl)amino)benzoat. Metyl 4-(2-(4-(6-((4-c10-2-ﬂ0benzyl)oxy)pyridin-2-
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yl)phenyl)axetamido)-3-((oxazol-S—ylmetyl)amino)benzoat duoc hoa tan trong AcOH
(1,5 mL, 26,6 mmol) ma khong cAn tinh ché thém, va duoc khudy trong 3 gior & 120°C.
Sau khi phan tng hoan thanh, viéc cd ddc duoc thue hién dudi ap sudt giam. Nude dugc
bd sung vao, viéc chiét duoc thuc hién véi EtOAc, va viée lam khd duogc thuc hién véi
MgSOs, sau d6 cd dac dudi ap suét giam. Dich c0 ddc tao thanh duoc tinh ché béng cach
st dung MPLC, nhd dé thu dugc metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)—1-(oxazol—5-ylmetyl)—IH-benzo[d]imidazol-6-carboxy1at (49 mg, 0,084
mmol, 63%). |

IH NMR (500 MHz, CDCl3) § 8,13 (s, 1H), 8,02 (dd, J = 8.5, 1,5 Hz, 1H), 7,81
(d, J= 8,5 Hz, 1H), 7,77 (s, 1H), 7,56-7.53 (m, 4H), 7,43 (t, J=1.5 Hz, 2H), 7,36-7.31
(m, 4H), 6,84 (s, 1H), 5,28 (s, 2H), 4,48 (s, 2H), 3,95 (s, SH).

[Vi du didu ché 25: Pidu ché metyl 2-(benzylthio)-1-(oxazol-5-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat]

/0
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metyl 2-(benzylthio)- 1-(oxazol-5-ylmetyl)-1H- -benzo[d]imidazol-6-carboxylat

Metyl 4-amino-3-((oxazol-5-ylmetyl)amino)benzoat (300 mg, 1,213 mmol) thu
dugc trong Vi du didu ché 23 duge hoa tan trong THF (12 mL), va TCDI (360 mg, 1,820
mmol) dugc bd sung vao, sau do khudy trong 24 gio dudi nito ¢ nhiét do phong. Nudce
duoc bd sung vao, viéc chiét duogc thuc hién vai EtOAc, va vige ]am kho duoc thuc hién
vGi MgSOs, sau d6 cd dac dudi ap sudt giam. Viéc tinh ché dich cd dic tao thanh duoc
thuc hién bang cach st dung MPLC, nho do6 thu duoc metyl 2-mercapto-1-(oxazol-5-
ylmetyl)—1H—benzo[djimidazol-6-carboxylat (350 mg, 1,210 mmol, 100%). Metyl 2-
mercapto-1-(oxazol-S-ylmetyl)-1H—benzo[d]imidazol-6-carboxylat duoc hoa tan trong
THF (7 mL) ma khong cdn tinh ché thém, va NaH (hon dich 60% trong dau khoéng, 97
mg, 2,420 mmol) duge bd sung vao, sau do khudy trong 15 phut dudi nito & nhiét do
phong. BnBr (0,187 mL, 1,573 mmol) dugc ) sung cham tlng giot vao, va sau do dugce
khudy trong 4 gid ¢ nhiét d6 phong. Sau khi phan tng hoan thanh, nugc dugc bd sung
vao, viec chiét dugc thue hién voi EtOAc, va viéc lam kho duoc thuc hién vii MgSOs,

sau do co dac dudi ap suét giam. Dich cd dac tao thanh duoc tinh ché br?lng cach sir dung

32



51403 33/105

MPLC, nhd d6 thu dugc metyl 2-(benzylthio)-1-(oxazol-5-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat (450 mg, 1,186 mmol, 98%).

'H NMR (500 MHz, CDCl3) § 8,09 (d, J= 9,5 Hz, 1H), 7,99 (dd,J=28.5, 1,5 Hz,
1H), 7,79 (s, 1H), 7,71 (d, J= 8,5 Hz, 1H), 7,42 (d, J = 6,5 Hz, 2H), 7,34-7,29 (m, 3H),
7,05 (s, 1H), 5,30 (s, 2H), 4,66 (s, 2H), 3,95 (s, 3H)

[Vidu didu ché 26: Diéu ché metyl 2-(benzylsulfonyl)- 1-(oxazol-5-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat]
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metyl 2-(benzylsulfonyl)-1-(oxazol-5-ylmetyl)- 14 -benzo[d]imidazol-6-
carboxylat

mCPBA (877 mg, 3,56 mmol) dugc hoa tan trong DCM (5 mL), va sau d6 metyl
2-(benzylthi0)—1—(oxazol-5-y1metyl)-1H—benzo[d]imidazol-6-carboxylat (450 mg,
1,186 mmol) thu dugc trong Vi du didu ché 25 dugc hoa tan trong DCM (5 mL) va dugc
bd sung cham ting giot & 0°C, sau do khudy trong 4 gio dudi nito ¢ nhigt do phong. Sau
khi phan tng hoan thanh, nude duge bd sung vao, va dung dich tao thanh dugc trung
hoa dén pH ~7 v6i NaHCO3. San pham tao thanh duoc chiét v6i EtOAc, dugce 1am kho
voi MgSOs, va sau d6 duge ¢d déc dudi ap sut giam. Dich ¢6 ddc tao thanh duoc tinh
ché bang cach st dung MPLC, nh¢ do6 thu dugc metyl 2-(benzylsulfonyl)-1-(oxazol-5-
ylmetyl)-1H—benzo[d]imidazol-6-carboxy1at (285 mg, 0,693 mmol, 58%).

'H NMR (500 MHz, CDCls) 8 8,30 (s, 1H), 8,13 (d, /= 8,5 Hz, 1H), 7,96 (d, J
= 8,5 Hz, 1H), 7,73 (s, 1H), 7,35 (t, J= 6,8 Hz, 1H), 7,28-7,25 (m, 2H), 7,20 (d, J= 7,0
Hz, 2H), 7,05 (s, 1H), 5,41 (s, 2H), 4,84 (s, 2H), 3,99 (s, 3H); LC-MS(ESI): 412,28
[M+H]"

[Vi du diéu ché 27: Diéu ché metyl 2-(4-(6-((4-xyano-2-flobenzyl)oxy)pyridin-
2-yl)phenoxy)-1-(oxazol-5-ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylat]
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metyl 2-(4-(6-((4-xyano-2-flobenzyl)oxy)pyridin-2-yl)phenoxy)-1 -(oxazol-5-
ylmetyl)-1H-benzo[d]imidazol-6-carboxylat

3-ﬂ0-4-(((6—(4-hydroxypheny1)pyridin-2—yl)oxy)metyl)benzonitril (70 mg,
0,219 mmol) thu dugc trong Vi du diéu ché 14 duogc hoa tan trong DMF (2 mL), va ¢-
BuOK (37 mg, 0,328 mmol) dugc bd sung vao, sau d6 khudy trong 15 phut dudi nito &
nhiét dd phong. Metyl 2-(benzylsulfonyl)-1-(oxazol-5-ylmetyl)-lH-benzo[d]imidazol-
6-carboxylat (90 mg, 0,219 mmol) thu duge trong Vi du diéu ché 26 duoc bd sung vao,
va sau do dugc khuéy trong 3 gid ¢ nhiét do phong. Sau khi phan ung hoan thanh, nude
dugc bd sung vao, va san phém tao thanh duoc chiét vai EtOAc, dugc lam khd véi
MgSOq, va sau d6 duge cd dic dudi dp suat giam. Dich cd ddc tao thanh duge tinh ché
bang cach st dung MPLC, nho do thu dugc metyl 2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)-1-(oxazol-5 -ylmetyl)-1 H-benzo[d]imidazol-6-
carboxylat (64 mg, 0,111 mmol, 51%).

TH NMR (500 MHz, CDCls) § 8,09-8,05 (m, 3H), 7,96 (dd, J = 8,5, 1,5 Hz, 1H),
7,87 (s, 1H), 7,72-7,67 (m, 2H), 7,58 (d, J= 8,0 Hz, 1H), 7,47 (d,J=9,0 Hz, 3H), 7,41~
7,38 (m, 2H), 7,20 (s, 1H), 6,81 (d, J = 8,0 Hz, 1H), 5,64 (s, 2H), 5,45 (s, 2H), 3,96 (s,
3H),

[Vi du diéu ché 28: Didu ché axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-
2-flophenyl)axetic]

Cl F E
OH

axit 2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂophenyl)axetic

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (908 mg, 3,34 mmol) thu dugce trong Vi
du didu ché 1, va Pd(dppH)ClL-DCM (273 mg, 0,334 mmol), Cs2COs (2718 mg, 8,34
mmol), va axit (4-(2-ethoxy-2-oxoety1)—3-ﬂophenyl)boronic (830 mg, 3,67 mmol) dugc
hoa tan trong 13 mL THE/H20 (9/1) va duge dua vao phan Ung thé nito. Cac chat phan
ung dugc khudy trong 5 git & 85°C. Sau khi phan img hoan thanh, nude duge bd sung
vao, va viéc chiét duogc thuc hién béng cach st dung EtOAc. Lép hitu co duge lam kho
bang Na,SOs, va duge c¢d ddc dudi ap sudt giam, nho do thu duoc chét trung gian, etyl
2-(4-(6-((4-010—2-ﬂobenzy1)oxy)pyridin—Z-yl)-2-ﬂopheny1)axetat. Chét trung gian nay
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dugc hoa tan trong 10 mL THE/H,O (1/1) ma khong cAn tinh ché thém, va NaOH (210
mg, 5,24 mmol) dugc bd sung vao. Chét phan (mg nay duoc khudy trong 24 gid & nhiét
d6 phong. Sau khi phan tng hoan thanh, dung dich tao thanh duoc didu chinh dén pH
~2 bang cach st dung 1N HCI, viéc chiét duge thuc hién bang cach str dung EtOAc.
L&p hitu co duge lam kho béng Na»SOys, duoc cd dac dudi ap suét giam, va duogc tinh
ché bang cich st dung MPLC, nho do thu duoc axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-y1)-2-flophenyl)axetic (650 mg, 1,668 mmol, 95%).

'H NMR (400 MHz, CDCl3) § 7,75-7,74 (m, 2H), 7,65 (t, J = 8,4 Hz, 1H), 7,46
(t, J= 8,0 Hz, 1H), 7,34-7,32 (m, 2H), 7.13 (d, /= 8.8 Hz, 2H), 6,76 (d, /= 8,0 Hz, 1H),
5,51 (s, 2H), 3,77 (s, 2H); LC-MS(ESI): 390,26 [M+H]"

[Vi du didu ché 29: Pidu ché metyl (S)-4-nitro-3(((tetrahydrofuran-2-
yl)metyl)amino)benzoat]

| .
0._0
o)
(s)
N
NO,

metyl (S)-4-nitro-3-(((tetrahydrofuraﬁ-fl-yl)metyl)amino)benzoat

Metyl 3-flo-4-nitrobenzoat (1 ,-39 g, 7,0 mmol) dugc hoa tan trong DMEF (2,5 mL),
va (S)-(tetrahydrofuran-2-yl)metanamin (0,868 mL) va K»,CO3 (967 mg) dugc bd sung
vao & nhiét do phong. Céac chét phan tng duoc khudy trong 4 git & 50°C. Nude duge
bd sung vao, va viéc chiét duogc thuc hién bang cach st dung EtOAc. Lp hitu co dugc
Jam kho bing Na;SOs, dugc co dic dudi dp sult giam, va dugc tinh ché bang cach st
dung MPLC, nhy d6 thu dugc metyl  (S)-4-nitro-3(((tetrahydrofuran-2-
yl)metyl)amino)benzoat (1,69 g, 6,86 mmol, 86%).

'HNMR (400 MHz, CDCl3) & 8,26 - 8,12 (m, 2H), 7,59 (d,J=1,8Hz, 1H), 7,24
(dd, J=9,1, 1,8 Hz, 1H), 4,22 (qd, /=6.9, 4.1 Hz, 1H), 4,02 - 3,91 (m, 4H), 3,87 - 3,77
(m, 1H), 3,53 (td, J = 8,7, 4,3 Hz, 1H), 3,46 - 3,34 (m, 1H), 2,18 - 2,04 (m, 1H), 2,05 -
1,90 (m, 2H), 1,82 - 1,61 (m, 1H); LC-MS(ESI): 281,28 [M+H]"

[Vi du didu ché 30: Didu ché metyl (S)-4-amino-3-(((tetrahydrofuran-2-

ylmetyl)amino)benzoat]
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|
0._0
OS
N
NH,

metyl (S)-4-a1ﬁino-3 -(((tetrahydrofuran-2-yl)metyl)amino)benzoat

Metyl (S)-4-nitro—3(((tetrahydrofuran-2-yl)metyl)amino)benzoat (1,69 g, 6,86
mmol) thu dugc trong Vi du diéu ché 29 duge hoa tan trong THF (50 mL), va 10% Pd/C
(169 mg) duge bd sung vao, sau d6 khudy trong 17,5 gio duéi hydro ¢ nhiét do phong.
Sau khi phan ting hoan thanh, Pd/C duoc loc qua Celite, va sau do viéc cd dac dudi ap
sudt giam dugc thuc hién, nhd d6 thu dugce metyl (S)-4-amino-3-(((tetrahydrofuran-2-
yl)metyl)amino)benzoat (1,68 g, 6,72 mmol, 98%).

IH NMR (500 MHz, CDCl3) 8 7,46 (dd, /= 8,1, 1.7 Hz, 1H), 7,34 (d,J= 1,5 Hz,
1H), 6,67 (d, J= 7,9 Hz, 1H), 4,20 (qd, J=7.3, 3,2 Hz, 1H), 3,96 - 3,76 (m, 5H), 3,53
(brs, 1H), 3,26 (dd, J= 11,9, 3,1 Hz, 1H), 3,15 - 3,03 (m, 1H), 2,14 - 2,04 (m, 1H), 2,00
- 1,90 (m, 2H), 1,77 - 1,63 (m, 1H); LC-MS(ESI): 251,29 [M+H]"

[Vi du didu ché 31: Didu ché metyl (R)-4-nitro-3(((tetrahydrofuran-2-
yl)metyl)amino)benzoat]

|

0._0
O :
”/

NO,

metyl (R)-4-nitro-3 -(((tetrahydroﬁlran-2-yl)metyl)amino)b enzoat

Metyl 3-flo-4-nitrobenzoat (1,39 g, 7,0 mmol) dugc hoa tan trong DMF (2,5 mL),
va (R)-(tetrahydrofuran-2-yl)metanamin (0,868 mL) va K2COs (967 mg) dugc bd sung
vao & nhiét do phong. Céc chét phan (g duge khudy trong 4 git & 50°C. Nude duoc
bd sung vao va sau do viéc chiét duogc thuc hién bang cach st dung EtOAc. Lop hitu co
duoc 1am kho bang Na;SOq, duoc cd dac dudi ap sut giam, va dugc tinh ché bang cach
s¢ dung MPLC, nho d6é thu dugc metyl (R)-4-nitro-3(((tetrahydrofuran-2-
yl)metyl)amino)benzoat (1,82 g, 6,47 mmol, 92%).

IH NMR (400 MHz, CDCls) § 8,30 - 8,14 (m, 2H), 7,58 (d, J=1,8 Hz, 1H), 7,24
(dd, J=8,9, 1,6 Hz, 1H), 4,22 (qd , J= 6.9, 4,1 Hz, 1H), 4,06 - 3,90 (m, 4H), 3,88 - 3,78
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(m, 1H), 3,53 (dt, J= 12,8, 4,7 Hz, 1H), 3,46 - 3,30 (m, 1H), 2,17 - 2,04 (m, 1H), 2,05 -
1,85 (m, 2H), 1,78 - 1,61 (m, 1H); LC-MS(ESI): 281,28 [M+H]*

[Vi du didu ché 32: Piéu ché metyl (R)-4-amino-3-(((tetrahydrofuran-2-
yl)metyl)amino)benzoat]

0.0
O :
H/

NH,

metyl (R)-4-amino-3 -(((tetrahydrofuran-2-y1)mety1)amino)benzoat

Metyl (R)-4-nitro-3(((tetrahydrofuran-2-y1)mety1)amino)benzoat (1,82 g, 6,47
mmol) thu duge trong Vi du diéu ché 31 dugc hoa tan trong THF (50 mL), va 10% Pd/C
(182 mg) duoc bd sung vao, sau do khudy trong 12 gio dudi hydro & nhiét do phong.
Sau khi phan ng hoan thanh, Pd/C duoc loc qua Celite, va sau do viéc ¢d dac dudi ap
suét giam dugc thye hién, nho d6 thu dugce metyl (R)-4-amino-3-(((tetrahydrofuran-2-
yl)metyl)amino)benzoat (1,58 g, 6,34 mmol, 98%).

'H NMR (500 MHz, CDCl3) & 7,48 (dd, /=79, 1.8 Hz, 1H), 7,36 (s, 1H), 6,69
(d, J=7,9 Hz, 1H), 4,27 - 4,18 (m, 1H), 4,00 - 3,79 (m, SH), 3,56 (brs, 1H), 3,27 (dd, J
— 11,9, 3,1 Hz, 1H), 3,11 (dd, J= 11,9, 8,2 Hz, 1H), 2,16 - 2,06 (m, 1H), 2,02 - 1,90 (m,
2H), 1,79 - 1,66 (m, 1H); LC-MS(ESI): 251,29 [M+H]*

[Vi du didu ché 33: Didu ché metyl (R)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-
2-yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylat]

metyl (R)-Z—(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-yl)benzy1)- 1-((tetrahydro
furan-2-yl)metyl)-1H-benzo[d] imidazol—é-carboxylat

Metyl (R)-4—amino-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat (150 mg,
0.6 mmol) thu dugc trong Vi du dicu ché 32 va axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (186 mg, 0,5 mmol) thu dugc trong Vi du diéu
ché 2 dugc hoa tan trong 2 mL of DMF, va EDC (192 mg, 1,0 mmol) va HOBt (135 mg,
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1,0 mmol) duge bd sung vao, sau do khudy trong 24 gio & nhiét do phong. Sau khi phan
g hoan thanh, nudc dugc bd sung vao, va viéc chiét duoc thuc hién béng cach stir dung
EtOAc. L6p hitu co duge 1am kho bang Na>SOs, va duge c0 dic dudi ap sudt giam, nho
d6 thu dugc chét trung gian, metyl (R)-4-(2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetamido)-3-(((tetrahydrofuran-Z-yl)metyl)amino)benzoat. Chét trung gian
nay dugc hoa tan trong 10 mL axit axetic ma khong cAn tinh ché thém, va sau d6 dugc
khudy trong 2 giv & 120°C. Nué6e dugce bd sung vao, va viéc chiét dugc thuc hién bing
cach stt dung EtOAc. Lop hitu co dugc 1am kho bang Na2SOs, dugce ¢d dic dudi dp sudt
giam, va duoc tinh ché bing cach st dyng MPLC, nhr d6 thu duge metyl (R)-2-(4-(6-
((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((tetrahydrofuran-2-yl)metyl)- 1 -
benzo|[d]imidazol-6-carboxylat (144 mg, 0,25 mmol, 49%).

'H NMR (500 MHz, CDCl3) § 8,08 (s, 1H), 7,98 (d, /= 8.5 Hz, 1H), 7,93 (d, J
— 8,0 Hz, 2H), 7,75 (d, J= 8,5 Hz, 1H), 7,64 (t, /=75 Hz, 1H), 7,46 (t,J= 28,1 Hz, 1H),
735 —7,28 (m, 3H), 7,17 - 7,08 (m, 2H), 6,73 (d, /= 8,2 Hz, 1H), 5,54 - 5,43 (m, 2H),
4,51 (dd, J=38,1, 15,9 Hz, 2H), 4,25 - 4,17 (m, 1H), 4,15 - 4,06 (m, 2H), 3,94 (s, 3H),
3,86 (dd, J=15,1, 6,9 Hz, 1H), 3,75 - 3,69 (m, 1H), 2,04 - 1,97 (m, 1H), 1,92 - 1,80 (m,
2H), 1,59 - 1,47 (m, 1H); LC-MS(ESI): 586,33 [M+H]"

[Vi du didu ché 34: Pidu ché metyl 4-nitro-3-(((tetrahydro-2H-pyran-2-
yl)metyl)amino)benzoat]

I
0._0O

H/\O
NO, 0

metyl 4—nitro-3—(((tetrahydro-2H-pyran-2—yl)metyl)amino)benzoat

Metyl 3-flo-4-nitrobenzoat (1,0 g, 5.0 mmol) duoc hoa tan trong DMF (1,8 mL),
va (tetrahydro-2 H-pyran-2-yl)metanamin (0,868 mL) va KoCOs (693 mg) duoc bd sung
vao & nhiét do phong. Cac chét phan tmg dugc khudy trong 4 giv ¢ 50°C. Nudge duge
bd sung vao, va viec chiét duogc thuc hién béng cach st dung EtOAc. Lép hitu co duge
lam kho béng Na2S0ys, dugce cd dic dudi ap suét giam, va duoc tinh ché bang cach st
dung MPLC, nhy d6 thu duge metyl 4-nitro-3-(((tetrahydro-2 H-pyran-2-
yl)metyl)amino)benzoat (1,37 g, 4,9 mmol, 98%).
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'H MR (500 MHz, CDCl3) & 8,29 - 8,15 (m, 2H), 7,54 (d, /= 1,5 Hz, 1H), 7,22
(dd, J = 8,8, 1,8 Hz, 1H), 4,07 — 4,04 (m, 1H), 3,94 (s, 3H), 3,68 - 3,58 (m, 1H), 3,50
(td, J = 11,6, 2,4 Hz, 1H), 3,42 (ddd, J = 12,7, 5,7, 3,9 Hz, 1H), 3,37 - 3,27 (m, 1H),
2,00 - 1,84 (m, 1H), 1,72 - 1,40 (m, 5H); LC-MS(ESI): 295,31 [M+H]"

[Vi du didu ché 35: Piéu ché metyl 4-amino-3-({(tetrahydro-2H-pyran-2-
yl)metyl)amino)benzoat]

|
0.0

N/\O
NH 0

metyl 4-amino-3-(((tetrahydro-2H—pyran-2-yl)metyl)amino)benzoat

4-nitro-3-(((tetrahydro—2H—pyran—2-yl)metyl)amino)benzoat (1,45 g, 4,94 mmol)
thu dugc trong Vi du didu ché 34 duoc hoa tan trong MeOH (50 mL) va DCM (30 mL),
va 10% Pd/C (145 mg) duoc bd sung vao, sau do khudy trong 15 gio dudi hydro ¢ nhiét
d6 phong. Sau khi phdn tng hoan thanh, Pd/C duoc loc qua Celite, va sau do viéc co
dac dudi ap suét giam dugc thyc hién, nho d6 thu dugc metyl 4-amino-3-(((tetrahydro-
2H-pyran-2-yl)metyl)amino)benzoat (1,28 g, 4,84 mmol, 98%) .

IH NMR (500 MHz, CDCl3) & 7,45 (dd, J= 8,1, 1,7 Hz, 1H), 7,33 (d, J= 1,8 Hz,
1H), 6,67 (d, J= 8,2 Hz, 1H), 4,09 - 3,97 (m, 1H), 3,93 - 3,69 (m, 5H), 3,62 — 3,55 (m,
1H), 3,53 - 3,42 (m, 1H), 3,19 (dd, J= 12,2, 3.1 Hz, 1H), 3,09 (dd, J= 12,2, 8,2 Hz, 1H),
1,91 — 1,80 (m, 1H), 1,68 - 1,39 (m, 5H); LC-MS(ESI): 265,32 [M+H]"

[Vi du didu ché 36: Diéu ché metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
ylbenzyl)-1-((tetrahydro-2H; -pyran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylat]

metyl 2-(4—(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-1-((tetrahydro-2H—
pyran-2-ylymetyl)-14- _benzo[d|]imidazol-6-carboxylat

Metyl 4-amino-3-(((tetrahydro—ZH—pyran-2-yl)metyl)amino)benzoat (158 mg,
0.6 mmol) thu dugc trong Vi du didu ché 35 va axit 2-(4-(6-((4-clo-2-
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flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (186 mg, 0,5 mmol) thu dugc trong Vidu didu
ché 2 dugc hoa tan trong 2 mL DMF, va EDC (192 mg, 1,0 mmol) va HOBt (135 mg,
1,0 mmol) duoc bd sung vao, sau d6 khudy trong 24 gir ¢ nhiét do phong. Sau khi phan
mg hoan thanh, nu¢ec duge bd sung vao, va viéc chiét dugc thuc hién véi EtOAc. Lop
hitu co duoc 1am kho bang NaySO4 va dugc c6 dac du6i ap sudt giam, nho d6 thu dugc
chét trung gian, metyl 4-(2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetamido)-3-(((tetrahydro—2H—pyran—2-yl)metyl)amino)benzoat. Chét trung
gian ndy dugc hoa tan trong 10 mL axit axetic ma khong can tinh ché thém, va duge
khuéy trong 2 gid ¢ 120°C. Nudc duoc bd sung vao va viéc chiét duoc thue hién béng
cach st dung EtOAc. Lop hitu co dugc lam kho bang Na»SOq, duoc cd ddc dudi ap suat
giam va dugo tinh ché bing cach sir dung MPLC, nhr d6 thu dugc metyl 2-(4-(6-((4-
clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 ~((tetrahydro-2 H-pyran-2-yl)metyl)-14-
benzo[d]imidazol-6-carboxylat (156 mg, 0,26 mmol, 52%).

IH NMR (500 MHz, CDCls) 8 8,05 (s, 1H), 8,00 - 7,91 (m, 3H), 7,75 (d, J= 8.5
Hz, 1H), 7,63 (t, J= 7,5 Hz, 1H), 7,46 (t, J = 8,0 Hz, 1H), 7,35 - 7,29 (m, 3H), 7,15 -
7,06 (m, 2H), 6,72 (d, J= 8,2 Hz, 1H), 5,58 - 5,42 (m, 2H), 4,49 (s, 2H), 4,09 (d,/=9.2
Hz, 1H), 4,06 - 4,00 (m, 1H), 3,94 (s, 3H), 3,93 - 3,86 (m, 1H), 3,55 - 3,44 (m, 1H), 3,25
-3,16 (m, 1H), 1,84 (d, J= 11,9 Hz, 1H), 1,66-1,29 (5H); LC-MS(ESI): 600,36 [M+H]"

[Vi du didu ché 37: Diéu ché 4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3-
flophenol]

cl F ,
m OH

4—(6—((4—clo-Z-ﬂobenzyl)oxy)pyridin-Z-yl)-3-ﬂophenol

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (2,00 g, 7,35 mmol) thu dugc trong Vi
du didu ché 1, Pd(dppfCl-DCM (600 mg, 0,735 mmol), Cs2COs (5,99 g, 18,38 mmol)
va 3-ﬂ0-4-(4,4,S,S-tetrametyl—1,3,2-dioxabororan—Z-yl)phenol (1,84 g, 7,72 mmol)
dwoc hoa tan trong 22 mL THF/H20 (9/1), va duoc dua vao phan ing thé nito. Cac cht
phan trng duoc khudy trong 24 gitr 6 85°C. Sau khi phan Gng hoan thanh, san pham phéan
mg tao thanh dugc aé ngudi dén nhiét @6 phong, duoc loc qua Celite st dung EtOAc

va duoc co dic dudi ap sudt giam. Dich ¢ dic tao thanh duge tinh ché bing MPLC,
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nho d6 thu dugce 4-(6-((4-(:10-2-ﬂobenzyl)oxy)pyridin-Z-yl)-3-ﬂophenol (2,12 g, 6,10
mmol, 83%).

'H NMR (500 MHz, MeOD) § 7,89 (t, /= 9,0 Hz, 1H), 7,69 (q. J=1,7Hz, 1H),
7,55 (t, J=8,1 Hz, 1H), 7,39 (dd, J= 7,6, 1,5 Hz, 1H), 7,21-7,28 (m, 2H), 6,70-6,74 (m,
2H), 6,60 (td, J = 6,8, 2,2 Hz, 1H), 5,50 (d, J= 5.2 Hz, 2H),

[Vi du didu ché 38: Diéu ché metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)-3-flophenyl)axetat]

metyl 2-(4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)-3-ﬂophenyl)axetat

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (673 mg, 2,47 mmol) thu dugc trong Vi
du diéu ché 1, Pd(dppHCl-DCM (202 mg, 0,247 mmol), Cs2CO;3 (2,01 g, 6,18 mmol),
va metyl 2—(3-ﬂo-4-(4,4,5,S-tetrametyl-1,3,2-dioxabororan-2-y1)phenyl)axetat (800 mg,
2,72 mmol) dugc hoa tan trong 8 mL THF/H0 (9/1) va dugc dua vao phan img thé nito.
Céc chit phan (ng dugc khudy trong 24 gid 6 85°C. Sau khi phan Umg hoan thanh, san
phém phan tng tao thanh dugc dé nguoi dén nhiét do phong, dugc loc qua Celite bang
cach st dung EtOAc, va dugc cd dic dudi ap suét giam. Dich c6 déc tao thanh dugc
tinh ché bing cach st dung MPLC, nhy d6 thu dwoe metyl 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-3-flophenyl)axetat (720 mg, 1,78 mmol, 72%).

'H NMR (500 MHz, MeOD) § 7,99 (t, J= 8,1 Hz, 1H), 7,76 (t,J=17,9 Hz, 1H),
7.47-7,57 (m, 2H), 7,16-7,27 (m, 4H), 6,83 (d, /= 8,2 Hz, 1H), 5,52 (s, 2H), 3,74 (d, J
= 8,5 Hz, SH).

[Vi du didu ché 39: Pidu ché 2-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenol]

cl F o
OH
2-010-4—(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)phenol
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2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (1,20 g, 4.41 mmol) thu dugc trong Vi
du didu ché 1, Pd(dppf)CL-DCM (360 mg, 0,441 mmol), Cs2COs (3,59 g, 11,03 mmol),
va axit (3-clo-4-hydroxyphenyl)boronic (798 mg, 4,63 mmol) dugc hoa tan trong 18 mL
THE/H,0 (9/1) va dugc dua vao phan Ging thé nito. Cac chat phan tmg duoc khudy trong
24 gio & 85°C. Sau khi phan ung hoan thanh, san phidm phan ung tao thanh dugc dé
ngudi dén nhiét do phong, duge loc qua Celite bang cach st dung EtOAc, va duge ¢o
dac dudi ap suét giam. Dich cd ddc tao thanh dugc tinh ché b%mg cach st dung MPLC,
nho d6 thu dugc 2—010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-y1)phen01 (250 mg, 0,686
mmol, 16%).

IH NMR (500 MHz, CDCl3) § 8,04 (dd, J= 6,4, 2,1 Hz, 1H), 7.85 (dd, J = 8.5,
2.1 Hz, 1H), 7,63-7,67 (m, 1H), 7,43-7,58 (m, 2H), 7,16-7,22 (m, 2H), 7,11 (d, J= 8,5
Hz, 1H), 6,72 (dd, J= 14,2, 8,1 Hz, 1H), 5,54-5,58 (m, 2H).

[Vi du didu ché 40: Pidu ché 4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-2-
flophenol] '

| F
¢ F
OH

4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂophenol

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (1,00 g, 3,68 mmol) thu dugc trong Vi
du didu ché 1, Pd(dppfHCl-DCM (300 mg, 0,368 mmol), Cs2CO3 (2,99 g, 9,19 mmol)
va axit (3-flo-4-hydroxyphenyl)boronic (602 mg, 3,86 mmol) dugc hoa tan trong 14 mL
THF/H,0 (9/1), va duge dua vao phan (ng thé nito. Cac chét phan Gmg duge khudy
trong 24 gi & 85°C. Sau khi phan ing hoan thanh, san phidm phan Gng tao thanh dugc
dé ngudi dén nhiét do phong va duge loc qua Celite bang cach st dung EtOAc, sau do
cd diac dudi ap sudt giam. MPLC dugc thuc hién, nho d6 thu duoge 4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flophenol (190 mg, 0,546 mmol, 15%).

'H NMR (500 MHz, MeOD) 6 7,79 (dd, J = 13,0, 2,0 Hz, 1H), 7,71 (t, J= 7.8
Hz, 1H), 7,54-7,57 (m, 1H), 7,37-7,42 (m, 2H), 7,22-7,30 (m, 2H), 6,97-7,01 (m, 1H),
6,73 (d, J= 8,2 Hz, 1H), 5,55 (d, /= 10,4 Hz, 2H).

[Vi du didu ché 41: Dieu ché  metyl  2-(4-(6-((2-flo-4-
(triﬂometyl)benzyl)oxy)pyridin-2-yl)phenyl)axetat]
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metyl 2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-Z—yl)phenyl)axetat

2-clo-6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin (1,78 g, 5,82 mmol),
Pd(dppf)Cl-DCM (476 mg, 0,582 mmol), Cs2CO;3 (4,74 g, 14,56 mmol), va metyl 2-
(4-(4,4,5,5-tetrametyl—1,3,2-dioxaborolane-Z-yl)phenyl)axetat (1,77 g 6,41 mmol)
dwoc hoa tan trong 15 mL THF/H>O (9/1), va dugc dua vao phan img thé nito. Céc chat
phan g duoc khudy trong 24 git & 85°C. Sau khi phan tmg hoan thanh, san phim phan
rng tao thanh dugc dé ngudi dén nhiét do phong, dugc loc qua Celite béng cach st dung
EtOAc, va duge co ddc dudi ép suét giam. Dich c6 ddc tao thanh dugc tinh ché bang
cach st dung MPLC, nho d6 thu duoc  metyl  2-(4-(6-{(2-flo-4-
(triﬂometyl)benzyl)oxy)pyridin-2-yl)phenyl)axetat (1,71 g, 4,07 mmol, 70%).

'H NMR (400 MHz,CDCl3) 8 7,94 (dd, /= 6.4, 1.8 Hz, 2H), 7,73-7,59 (m, 2H),
7.46-7,31 (m, 5H), 6,76 (d, J = 8,2 Hz, 1H), 5,68-5,53 (2H), 3,70 (s, 3H), 3,67 (d, J =
2,7 Hz, 2H).

[Vi du diéu ché 42: Diéu ché metyl 4-nitro-3-(((4-propyl-4 H-1,2 4-triazol-3-
yl)metyl)amino)benzoat]

N//\N/\/

\N/)\ o
HN: : /U\o/
O,N

metyl 4-nitro-3-(((4-propyl-4H-1 2.4-triazol-3-yl)metyl)amino)benzoat

Metyl 3-flo-4-nitrobenzoat (934 mg, 4,69 mmol) dugc hoa tan trong THF (10
mL)/MeOH (6,67 mL), va (4-propyl-4H—l,2,4-triazol-3-yl)metanamin dihydroclorua
(696 mg, 4,69 mmol) va TEA (3,27 mL, 23,46 mmol) duoc bo sung vao, sau do khuéy
trong 24 gio & nhiét do phong dudi nito. Sau khi phan Gng hoan thanh, san phim phan
g tao thanh duoc d& nguoi dén nhiét do phong, va sau d6 dung moi phan tmg dugc ¢o
dac dudi ap sudt giam. Nudc duge bd sung vao, viée chiét duoc thyc hién bang cach su
dung EtOAc, va vigc lam kho duoce thue hién véi MgSOs, sau do co dac dudi ap sudt

giam. Dich ¢6 dac tao thanh dugc tinh ché bing cach st dung MPLC, nho do thu dugce
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metyl 4-nitro-3-(((4-propyl-4H-1,2,4-triazol-3-yl)metyl)amino)benzoat (918 mg, 2,87
mmol, 61%). ‘

'H NMR (500 MHz, MeOD) & 8,54 (s, 1H), 8,27 (d, J = 8.8 Hz, 1H), 7,76 (d,J
=1,5 Hz, 1H), 7,34 (dd, J = 8,5, 1,5 Hz, 1H), 491 (d, J=3.4 Hz, 2H), 4,15 (t, J= 7.5
Hz, 2H), 3,93 (s, 3H), 1,81-1,91 (m, 2H), 0,98 (t, J=7.3 Hz, 3H).

[Vi du didu ché 43: Pidu ché metyl 4-amino-3-(((4-propyl-4H-1,2,4-triazol-3-
yl)metyl)amino)benzoat]

N//\N/\/

\N)\‘ o
HN: : /U\O/
H,N

metyl 4-amino-3-(((4-propyl-4H-1,2,4-triazol-3 -yl)metyl)amino)benzoat

Metyl 4-nitr9-3-(((4-propyl—4H—1,2,4—triazol-3-yl)metyl)amino)benzoat (918
mg, 2,87 mmol) thu dugc trong Vi du diéu ché 42 duogc hoa tan trong THF (10 mL), va
10% Pd/C (922 mg) duoc bd sung vao, sau do khudy trong 24 gio dudi hydro ¢ nhiét do
phong. Sau khi phan Umg hoan thanh, san phém phan tmg tao thanh dugc loc qua Celite
bang cach str dung EtOAc va duge cd dac dudi ap sudt giam. Dich ¢6 ddc tao thanh duoc
tinh ché bing cach st dung MPLC, nh¢ d6 thu duge metyl 4-amino-3-(((4-propyl-4H-
1,2 4-triazol-3-yl)metyl)amino)benzoat (500 mg, 1,73 mmol, 60%).

'H NMR (500 MHz, MeOD) § 8,55 (d, J = 25,0 Hz, 1H), 7,39 (dd, J= 8,1, 1,7
Hz, 1H), 7,32-7,35 (m, 1H), 6,70 (d, J= 8,2 Hz, 1H), 4,62 (d, J= 18,3 Hz, 2H), 4,12 (,
J=1.5 Hz, 2H), 3,80-3,88 (m, 3H), 1,82-1,91 (m, 2H), 0,92-1,02 (m, 3H).

[Vidu didu ché 44: Diéu ché metyl 2-mercapto- 1-((tetrahydrofuran-2-yl)metyl)-
1 H-benzo[d]imidazol-6-carboxylat]

S
N
oM
Wesa
N

metyl 2-mercapto- 1-((tetrahydrofuran-2-ylmetyl)- 1 H-benzo[d}imidazol-6-
carboxylat
Metyl 4-amino-3-(((tetrahydrofuran—2-yl)metyl)amino)benzoat (322 mg, 1,213
mmol) thu duge trong Vi du diéu ché 4 dwgc hoa tan trong THF (6,4 mL), va TCDI (344
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mg, 1,930 mmol) dugc bd sung vao, sau d6 khudy trong 4,5 gio dudi nito ¢ nhiét do
phong. Nude duoc bd sung vao, viéc chiét dugc thuc hién voi EtOAc, va viée lam kho
duge thuc hién v6i NazSOs, sau d6 ¢6 ddc dudi ap sudt gidm. Vige tinh ché dich ¢6 ddc
tao thanh dugc thuc hién bé'lng cach st dung MPLC, nho d6 thu dugc metyl 2-mercapto-
1-((tetrahydrofuran—Z-yl)metyl)-lH-benzo[a’]imidazol-6-carboxylat (321 mg, 1,098
mmol, 85%).

'H NMR (500 MHz, CDCls) & 11,34 (brs, 1H), 8,04 (s, 1H), 7,93 (d, J= 8,5 Hz,
1H), 7,24 (d, J= 8,2 Hz, 1H), 4,54 (dd, /= 14.3,3,7 Hz, 1H), 4,38 - 4,48 (m, 1H), 4,22
- 433 (m, 1H), 3,94 (s, 3H), 3,89 (dd, J= 14,8, 6,6 Hz, 1H), 3,72 - 3,76 (m, 1H), 2,06 -
2,16 (m, 1H), 1,89 - 1,95 (m, 2H), 1,80 - 1,88 (m, 1H).

[Vi du didu ché 45: Pidu ché metyl 2-(benzylthio)-1-((tetrahydrofuran-2-
yl)metyl)-1H-benzo[d]imidazol-6-carboxylat]

metyl 2-(benzylthio)-1 -((tetrahydrofuran-2-yl)metyl)-1/-benzo [d]imidazol-6-
carboxylat

Metyl 2-mercapto- 1-((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-
carboxylat (320 mg, 1,095 mmol) thu dugc trong Vi du diéu ché 44 dugc hoa tan trong
THF (6,8 mL), va NaH (hdn dich 60% trong dau khoang, 88 mg, 2,189 mmol) dugc bd
sung vao ¢ 0°C, sau do khudy trong 10 phtt dudi nito ¢ nhiét do phong. BnBr (0,169
mL, 1,423 mmol) duoc bd sung cham ting giot vao, va khudy trong 4 gio ¢ nhiét do
phong. Sau khi phan tmg hoan thanh, nuéce duoc bd sung vao, viée chiét duoc thuc hién
v6i EtOAc, va viée 1am kho duge thuc hién v6i NaxSOq, sau do cd dac dudi ap suét
giam. Dich ¢ dac tao thanh dugc tinh ché b?mg cach st dung MPLC, nh¢ d6 thu dugc
metyl 2-(benzylthio)-1 -((tetrahydrofuran-2-yl)metyl)- 14 -benzo|d]imidazol-6-
carboxylat (389 mg, 1,023 mmol, 93%).

IH NMR (400 MHz, CDCl3) & 8,08 (d, /= 1.4 Hz, 1H), 7,96 (dd, J= 8.2, 1,4 Hz,
1H), 7,69 (d, J= 8,7 Hz, 1H), 7,27 - 7,44 (m, 5H), 4,66 (s, 2H), 4.22 - 4,29 (m, 1H),
4,10 - 4,19 (m, 2H), 3,94 (s, 3H), 3,82 - 3,87 (m, 1H), 3,69 - 3,75 (m, 1H), 1,99 (dt, J =
18,9, 6,7 Hz, 1H), 1,81 - 1,88 (m, 2H), 1,59 - 1.67 (m, 1H).
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[Vi du didu ché 46: Diéu ché metyl 2-(benzylsulfonyl)-1-((tetrahydrofuran-2-
yl)metyl)-1 H-benzo[d]imidazol-6-carboxylat]

metyl 2-(benzylsulfonyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo[d]
imidazol-6-carboxylat

Metyl 2-(benzylthio)-1 ~((tetrahydrofuran-2-yl)metyl)- 14 -benzo[d]imidazol-6-
carboxylat (410 mg, 1,072 mmol) thu dugc trong Vi du diu ché 45 dugc hoa tan trong
CILCl, va m-CPBA (555 mg, 3,22 mmol) dugc bd sung vao & 0°C, sau do khudy trong
2 gid duéi nito ¢ nhiét do phong. Sau khi phan rng hoan thanh, sén pham phan (mg tao
thanh dugc trung hoa dén pH 7 bing cach bo sung NaHCOs(aq). Viée chiét dugc thuc
hién v6i CH2Cly, va viée lam kho duge thuc hién véi NaaSOq, sau d6 cd dac dudi &p
suAt giam. Dich ¢6 ddc tao thanh duge tinh ché bang céch sir dung MPLC, nho do thu
dugc metyl 2-(benzylsulf0nyl)-1-((tetrahydrofuran-2-yl)metyl)-lH-benzo[d]imidazol-
6-carboxylat (322 mg, 0,777 mmol, 72,5%).

'H NMR (500 MHz, CDCls) 5 8,26 (s, 1H), 8,08 (dd, /= 8.5, 1,5 Hz, 1H), 7,92
(d, J= 8,5 Hz, 1H), 7,23 - 7,35 (m, 5H), 4,87 (dd, J = 19.8, 14,0 Hz, 2H), 4,27 - 4,38
(m, 2H), 4,06 (qd, J= 7.3, 3,4 Hz, 1H), 3.97 (s, 3H), 3,84 (q, J=7,3 Hz, 1H), 3,66 (dd,
J=142,7,8 Hz, 1H), 1,97 - 2,02 (m, 1H), 1,80 - 1,90 (m, 2H), 1,50 - 1,58 (m, 1H).

[Vi du didu ché 47: Piéu ché metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenoxy)- 1-((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylat]

CI\@: @
(@] N
O Ny \NW 7 N\ P
l — OMe
=

metyl 2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)- 1-((tetrahydro
furan-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylat

4—(6—((4-010-2-ﬂobenzy1)oxy)pyridin-2-y1)phenol (66 mg, 0,2 mmol) thu dugc
trong Vi du didu ché 20 dugc hoa tan trong DMF (2,94 mL), va -BuOK (33,7 mg, 0,3
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mmol) duoc bd sung vao, sau d6 khudy trong 10 phut dudi nito ¢ nhiét do phong. Metyl
2-(benzylsulfonyl)-1-((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylat
(82,9 mg, 0,20 mmol) thu dugc trong Vidu diéu ché 46 duoc b6 sung vao, sau do khuéy
trong 2 gid & nhiét do phong. Sau khi phan ung hoan thanh, nudc dugc bd sung vio,
dung dich tao thanh dugc chiét v6i EtOAc, dugc lam kho voi NaaSOa, va dugce cd dic
dudi ap sudt giam. Dich co dic tao thanh dugc tinh ché bang cach st dung MPLC, nho
d6 thu dugc metyl 2-(4-(6--((4-010—2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)-1-
((tetrahydrofuran—Z-yl)metyl)-1H—benz0[d]imidazol-6-carboxy1at (94,4 mg, 0,161
mmol, 8§0%).

'H NMR (500 MHz, CDCl3) § 8,07 - 8,10 (m, 3H), 7,92 (dd, J = 8.2, 1,5 Hz,
1H), 7,67 (t, J= 17,8 Hz, 1H), 7,56 (d, J = 8,2 Hz, 1H), 7,46 - 7,50 (m, 3H), 7,36 (d, J =
7.6 Hz, 1H), 7,12 - 7,15 (m, 2H), 6,76 (d, J= 8,2 Hz, 1H), 5,54 (s, 2H), 4,37 - 4,42 (m,
1H), 4,28 (d, J= 5,8 Hz, 2H), 3,95 (s, 3H), 3,89 (dd, J=15.1, 6,9 Hz, 1H), 3,79 (dd, J
= 15,1, 6,9 Hz, 1H), 2,11 (dt, J= 19,2, 6,9 Hz, 1H), 1,90 - 1,96 (m, 2H), 1,74 - 1,81 (m,
1H).

[Vi du didu ché 48: Diéu ché metyl (S)-2-mercapto-1-((tetrahydrofuran-2-
yDmetyl)- 1 H-benzo[d]imidazol-6-carboxylat]

oL
N
oM
T
N

metyl (S)-2-mercapto- 1-((tetrahydrofuran-2-yl)metyl)- LA -benzo[d]imidazol-6-
carboxylat

Metyl (S)-4-amino-3-(((tetrahydrofuran-Z-yl)metyl)amino)benzoat (677 mg,
2,70 mmol) thu duoc trong Vi du didu ché 30 duogc hoa tan trong THE (6,1 mL), va
TCDI (723 mg, 4,06 mmol) dugc bd sung vao, sau do khudy trong 4 gio dudi nito ¢
nhiét dd phong. Nudc duge bd sung vao, viée chiét duoc thuc hién v6i EtOAc va vige
lam kho dugc thuc hién vi Na2SOs, sau do ¢o dac dudi ap sudt giam. Dich ¢6 déc tao
thanh duogc tinh ché bing cach st dung MPLC, nho do6 thu duoc metyl (S)-2-mercapto-
1-((tetrahydrofuran-2-yl)metyl)-lH—benzo[d]imida.zol-6—carboxy1at (648 mg, 2216
mmol, 82%).
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'H NMR (400 MHz, CDCl3) & 10,14 (brs, 1H), 8,03 (d, J= 1.4 Hz, 1H), 7,94
(dd, J=8,5, 1,6 Hz, 1H), 7,21 (d, J = 8,2 Hz, 1H), 4,55 (dd, /= 14,2, 3,7 Hz, 1H), 4,44
(qd, J = 17,0, 3,7 Hz, 1H), 4,21 - 4,32 (m, 1H), 3,95 (s, 3H), 3.87 - 3,92 (m, 1H), 3,71 -
3,77 (m, 1H), 2,08 - 2,15 (m, 1H), 1,78 - 1,96 (m, 3H).

[Vi du didu ché 49: DPidu ché metyl (S)-2-(benzylthio)-1-((tetrahydrofuran-2-
yl)metyl)-1H-benzo[d}imidazol-6-carboxylat]

metyl (S)-2-(benzylthio)-1 ~((tetrahydrofuran-2-yl)metyl)-1/-benzo[d]imidazol
-6-carboxylat

Metyl (S)-2-mercapto-1 -((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-
carboxylat (458 mg, 2,2 mmol) thu dugc trong Vi du diéu ché 48 dugc hoa tan trong
THF (10,0 mL), va NaH (hdn dich 60% trong dau khoang, 176 mg, 4,4 mmol) duge bd
sung vao ¢ 0°C, sau do khudy trong 10 phat dudi nito & nhiét do phong. BnBr (0,340
mL, 2,86 mmol) duoc bd sung cham ting giot vao, va dugc khudy trong 12 gio & nhiét
d6 phong. Sau khi phan tng hoan thanh, nu6c dugce bd sung vao, viée chiét duoc thuc
hién v6i EtOAc, va viéc lam kho dugc thuc hién v6i Na2SOs, sau d6 cd ddc dudi ap suét
giam. Dich cb dac tao thanh duoc tinh ché brﬁmg cach st dung MPLC, nho do thu dugc
metyl (S)-2-(benzylthio)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo[d] imidazol-6-
carboxylat (590,8 mg, 1,98 mmol, 90%).

'H NMR (500 MHz, CDCl3) § 8,07 (d, J= 0,6 Hz, 1H), 7,95 (dd, J=8.4, 1,1 Hz,
1H), 7,68 (d, J= 8,2 Hz, 1H), 7,27 - 7,43 (m, 5H), 4,65 (s, 2H), 4,23 - 4,28 (m, 1H),
4,13 - 4,16 (m, 2H), 3,94 (s, 3H), 3,85 (q, J= 7,3 Hz, 1H), 3,70 - 3,76 (m, 1H), 1,98 (dt,
J=193, 6,8 Hz, 1H), 1,82 - 1,87 (m, 2H), 1,59 - 1,66 (m, 1H).

[Vidu diéu ché 50: Didu ché metyl (S)-2-(benzylsulfonyl)-1-((tetrahydrofuran-
2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylat]
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metyl (S)-2-(benzylsulfonyl)-1 ~((tetrahydrofuran-2-yl)metyl)-1H-benzol[d]
imidazol-6-carboxylat

Metyl (S)-2-(benzylthio)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo[d] imidazol
-6-carboxylat (590 mg, 1,98 mmol) thu duoc trong Vi du diéu ché 49 dugc hoa tan trong
CH,Cl,, va m-CPBA (1023 mg, 5,93 mmol) dugc bd sung vao ¢ 0°C, sau do khudy trong
5 git dudi nito & nhiét do phong. Sau khi phan (g hoan thanh, san pham phén tng tao
thanh dugc trung hoa dén pH 7 bang cach bd sung NaHCOs(aq). Viée chiét dugc thuc
hién v6i CH2Cly, va viée 1am kho duge thue hién v6i NazSOq, sau d6 co ddc dudi ap
sudt giam. Dich co dic tao thanh duoc tinh ché bang cach st dung MPLC, nho doé thu
duogc metyl (S)-Z-(benzylsulfonyl)-1-((tetrahydrofuran-2-y1)metyl)-1H—
benzo[d]imidazol-6-carboxylat (458 mg, 1,386 mmol, 70%).

IH NMR (500 MHz, CDCls) 8 8,26 (s, 1H), 8,08 (d, J=7,6 Hz, 1H), 7,92 (d, J
= 8,5 Hz, 1H), 7,23 - 7,36 (m, 5H), 4,87 (dd, J=20,1, 14,0 Hz, 2H), 4,27 - 4,37 (m, 2H),
4,06 (qd, J= 1.3, 3,4 Hz, 1H), 3,97 (s, 3H), 3,84 (dd, J= 15,0, 6,7 Hz, 1H), 3,66 (dd, J
— 14,3, 7,6 Hz, 1H), 1,97 - 2,05 (m, 1H), 1,82 - 1,92 (m, 2H), 1,50 - 1,59 (m, 1H).

[Vi du didu ché 51: Didu ché metyl (R)-4-nitro-3-(((tetrahydrofuran-3-
yl)metyl)amino)benzoat]

d_ ),

1 0
HND/U\OMe
O,N

metyl (R)-4-nitro-3 -(((tetrahydrofuran-3-yl)metyl) amino)benzoat

Metyl 3-flo-4-nitrobenzoat (1315 mg, 6,60 mmol) duge hoa tan trong DMF (5
mL), va (R)—(tetrahydrofuran-3-yl)metanamin hydroclorua (1000 mg, 7,267 mmol) va
K>COs (1004 mg, 7,267 mmol) duge bd sung vao & nhiét do phong. Cac chit phan mg
duogc khqu trong 4 gid ¢ nhiét do phong. Nude duge bd sung vao va viéc chiét duoc
thuc hién voi EtOAc. L6p hitu co dugce lam kho bé“mg NaxSOs, duogc ¢o dac dudi ap sudt
giam va dugc tinh ché bing cach sit dung MPLC, nho do thu duoc metyl (R)-4-nitro-3-
(((tetrahydrofuran-3-yl)metyl)amino)benzoat (1,0 g, 3,57 mmol, 54%).

IH NMR (500 MHz, CDCls) & 8,20 (d, /= 8.8 Hz, 1H), 8,00 (s, 1H), 7,54 (s,
1H), 7,24 (dd, J= 8.8, 1,5 Hz, 1H), 3,88 - 3,98 (m, 5H), 3,79 (q, J= 7.8 Hz, 1H), 3,71 -
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3,61 (m, 1H), 3,32 - 3,41 (m, 2H), 2,64 - 2,69 (m, 1H), 2,14 - 2.21 (m, 1H), 1,70 - 1,79
(m, 1H),

[Vi du didu ché 52: Pidu ché metyl (R)-4-amino-3-(((tetrahydrofuran-3-
yl)metyl)amino)benzoat|

d_ ),

1 0
HN:[::TJKOMe
H,N
metyl (R)-4-amino-3-(((tetrahydrofuran-3 -yl)metyl)amino)benzoat
Metyl (R)-4#nitro-3—(((tetrahydrofuran—3-yl)metyl)amino)benzoat (1,0 g, 3,57
mmol) thu dugc trong Vi du didu ché 51 duoc hoa tan trong 10 mL THE, va 10% Pd/C
(100 mg) dugc bd sung vao, sau do khudy trong 15 gio dudi hydro ¢ nhiét do phong.
Sau khi phan tng hoan thanh, Pd/C dugc loc qua Celite, va sau do viéc ¢ dac dudi ap
sudt giam dugc thuc hién, nho do thu dugc metyl (R)-4-amino-3-(((tetrahydrofuran-3-
yl)metyl)amino)benzoat (879 mg, 3,51 mmol, 98%).
I NMR (500 MHz, CDCl;) 8 7,60 (d, J=7.9 Hz, 1H), 7,48 (s, lH) 6,82 (d, J
— 7.9 Hz, 1H), 4,02 - 4,11 (m, 2H), 3,99 (s, 3H), 3,84 - 3,97 (m, 3H), 3,79 (dd, J= 28,5,
5,5 Hz, 1H), 3,27 - 3,34 (m, 3H), 2,69 - 2,75 (m, 1H), 2,24 -230 (m, 1H), 1,87 (dt, J =
19,4, 6,9 Hz, 1H).
[Vidu didu ché 53: Piéu ché metyl 2-(4-brom-3-clophenyl)axetat]

O\

Cl

metyl 2-(4-brom-3-clophenyl)axetat

Axit 2-(4-brom-3-clophenyl)axetic (5 g, 20,04 mmol) dugc hoa tan trong MeOH
(100 mL), va axit sulfuric (1 mL) duoc bd sung vao, sau do hoi luu trong 24 gio.
NaHCOs(aq) duoc bd sung vao & 0°C dé trung hoa san pham tao thanh dén pH 7, sau
do c6 dac dudi ap suét giam. Nguyén liéu hitu co duge chiét v6i CH2Cla, va 16p hitu co
dwoc 1am kho bing NaySOs, duge b déc dudi ap suat giam va dugc tinh ché bang cach
st dung MPLC, nhd d6 thu duoc metyl 2-(4-brom-3-clophenyl)axetat (4418 mg, 16,77
mmol, 84%).
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'H NMR (500 MHz, CDCl3) § 7,56 (d, J= 8,2 Hz, 1H), 7,39 (d, /= 1,8 Hz, 1H),
7,04 (dd, J= 8,1, 1,7 Hz, 1H), 3,71 (s, 3H), 3,57 (s, 2H).

[Vi du didu ché 54: Didu ché metyl 2-(3-clo-4-(4.4,5,5-tetrametyl-1,3.2-
dioxabororan-2-yl)phenyl)axetat]

o<
O\'Bm |
o dcl

metyl 2-(3-clo-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)axetat

Metyl 2-(4-brom-3-clophenyl)axetat (2108 mg, 8 mmol) thu duoc trong Vi du
didu ché 53 duoc hoa tan trong DMSO (47 mL), va 4.44'4'5,5,5,5'-octametyl-2,2'-
bi(1,3,2-dioxaborolane) (2437 mg, 9,6 mmol) va KOAc (2198 mg, 22,4 mmol) dugc b
sung vao, sau do 1a phan tng thé nito ba 1an. Pd(dppHCL-DCM (653 mg, 0,8 mmol)
dugce bd sung vao va phan tmg thé nito lai duoc thuc hién, sau do khudy trong 21 gio &
85°C. Sau khi phan tng hoan thanh, san pham phan tng tao thanh dugc dé nguoi dén
nhiét do phong va dugc loc qua Celite bang cach st dung EtOAc. Nudge duge bd sung
vio va viée chiét duoc thuc hién véi EtOAc. Dich chiét duge lam kho bang NaxSOx,
dugc ¢6 dac dudi ap sudt giam va dugc tinh ché bang cach st dung MPLC, nho d6 thu
dugc  metyl 2-(3-,010-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolane-Z—yl)phenyl)axetat
(1630 mg, 5,25 mmol, 65,6%).

1 NMR (400 MHz, CDCl3) 6 7,64 (d, J = 7,8 Hz, 1H), 7,27 (s, 1H), 7,14 (d, J
— 7.8 Hz, 1H), 3,67 (s, 3H), 3,58 (s, 2H), 1,35 (brs, 12H).

[Vi du didu ché 55 Didu ché metyl 2-(3-clo-4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetat]

Cl F
1 SR
Oo.__N O
‘ N
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metyl 2-(3-010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)pheny1)axetat

2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (1,19 g, 4,376 mmol) thu dugc trong Vi
du didu ché 1 dugc hoa tan trong THF/H,O (38,7 mL/4,3 mL), va metyl 2-(3-clo-4-
(4,4,5,5-tetramety1-1,3,2-dioxaboro1ane-2-yl)phenyl)axetat (1,63 g, 5,25 mmol) thu
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dugc trong Vi du didu ché 54 va Cs2COs (3,99 g, 12,25 mmol) dugce bd sung vao, sau
do6 1a phan ung thé nito ba 1an. Pd(dppf)Cl.-DCM (357 mg, 0,4376 mmol) dugc bd sung
vao va phan (g thé nito lai duge thuc hién, sau d6 khudy trong 21 g ¢ 85°C. Sau khi
phan (mg hoan thanh, san phdm phén tng tao thanh dugc dé ngudi dén nhiét do phong,
dugc loc qua Celite bang cach st dung EtOAc va duge cb dac dudi ap suat giam. Dich
¢b dic tao thanh dugo tinh ché bang cach st dung MPLC, nho d6 thu duge metyl 2-(3-
c10—4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-yl)phenyl)axetat (1198 mg, 2,85 mmol,
65,2%).

'H NMR (400 MHz, CDCl3) § 7,65 (t, J = 8,0 Hz, 1H), 7,54 (d, J=8,2 Hz, 1H),
745 (t, J= 8,2 Hz, 1H), 7,40 (d, J= 1,4 Hz, 1H), 7.23 - 7,27 (m, 2H), 7,09 - 7,13 (m,
2H), 6,78 (d, J= 8,2 Hz, 1H), 5,44 (s, 2H), 3,72 (s, 3H), 3,65 (s, 2H).

[Vidu didu ché 56: Diéu ché axit 2-(3-010-4-(6-((4-clo-Z-ﬂobenzyl)oxy)pyridin-
2-yl)phenyl)axetic]

Cl F
\O; OH
Oo_N @)
l N
= Cl

axit 2-(3-010—4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-yl)pheny1)axetic

Metyl 2-(3—010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-y1)phenyl)axetat (1198
mg, 2,85 mmol) thu dugc trong Vidu didu ché 55 duoc hoa tan trong 10 mL MeOH, va
10 mL 1N NaOH duoc bd sung vio. Céc chét phan tmg dugc khudy trong 15 gio ¢ 40°C.
Sau khi phan tmg hoan thanh, pH dugc diéu chinh dén pH 4 bang cach st dung INHCL,
sau do chiét bé‘mg EtOAc. Lop hitu co duge lam kho béng Na»SO4, dugce cd dac dudi ap
suAt giam va dugc tinh ché bing cach sir dung MPLC, nho d6 thu duge axit 2-(3-clo-4-
(6-((4-clo-2—ﬂobenzyl)oxy)pyridin-2-y1)phenyl)axetic (1024 mg, 2,52 mmol, 88%).

'H NMR (500 MHz, CDCl3) 8 7,66 (t, J=7.8 Hz, 1H), 7,56 (d, J=17.9 Hz, 1H),
7,43 - 7,47 (m, 2H), 7,26 - 7,31 (m, 2H), 7,10 - 7,14 (m, 2H), 6,79 (d, J = 8,2 Hz, 1H),
5,45 (s, 2H), 3,70 (s, 2H).

[Vi du didu ché 57: Dilu ché metyl (S)-4-nitro-3-(((tetrahydrofuran-3-

yl)metyl)amino)benzoat]
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metyl (S)-4-nitro-3-(((tetrahydrofuran-3 -yl)metyl)amino)benzoat

Metyl 3-flo-4-nitrobenzoat (1 g, 5,02 mmol) dugc hoa tan trong DMF (2 mL),
va (S)-(tetrahydrofuran-3-yl)metanamin hydroclorua (760 mg, 5,522 mmol) va K»COs
(762 mg, 5,52 mmol) dugc bd sung vao & nhiét do phong. Cac chét phan ing dugc khudy
trong 19 gi¢ ¢ nhiét do phong. Nudc duogc bd sung vao va viéc chiét duoc thuc hién
béng cach st dung EtOAc. Lép hitu co dugc lam kho béng NaSOs, dugce ¢6 dac dudi
ap suét giam va dugc tinh ché bang cach st dung MPLC, nho d6 thu duoc metyl (5)-4-
nitro-3-(((tetrahydrofuran-3-yl)metyl)amino)benzoat (1,198 g, 4,27 mmol, 85%).

'H NMR (500 MHz, CDCls) & 8,20 (d, /= 8,8 Hz, 1H), 8,05 (brs, 1H), 7,54 (s,
1H), 7,24 (dd, J= 8,8, 1,5 Hz, 1H), 3,89 - 3,98 (m, 5H), 3,79 (q, J= 7,8 Hz, 1H), 3,59 -
3,73 (m, 1H), 3,32 - 3,41 (m, 2H), 2,65 - 2,70 (m, 1H), 2,15 - 2,22 (m, 1H), 1,74 (td, J
=12,8,7,3 Hz, 1H).

[Vi du didu ché 58: Diu ché metyl (S)-4-amino-3-(((tetrahydrofuran-3-

yl)metyl)amino)benzoat]

o)
0]

HN:[::T)kOMe
H,N
metyl (S)-4-amin0-3-(((tetrahydrofuran-3-yl)metyl)amino)benzoat
Metyl (S)-4-nitro-3-(((tetrahydrofuran-3-yl)metyl)amino)benzoat (1204 mg,
4,295 mmol) thu dugc trong Vi du didu ché 57 duoc hoa tan trong 42 mL THEF, va 10%
Pd/C (120 mg) dugc bd sung vao, sau do khudy trong 17 gid' dudi hydro ¢ nhiét do
phong. Sau khi phan Ung hoan thanh, Pd/C dugc loc qua Celite, va sau do6 viée co dac
dudi ap sut giam duge thuc hién, nhg d6 thu duogc metyl (S)-4-amino-3-
(((tetrahydrofuran—3-yl)metyl)amino)benzoat (1053 mg, 4,209 mmol, 98%).
IH NMR (500 MHz, CDCls) 8 7,46 (dd, J=".9, 1,5Hz, 1H), 7,35 (d, J= 1,5 Hz,
1H), 6,69 (d, J = 8,2 Hz, 1H), 3,90 - 3,94 (m, 2H), 3,86 (s, 3H), 3,71 - 3,81 (m, 3H),
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3,66 (dd, J= 8,5, 5,5 Hz, 1H), 3,13 - 3,20 (m, 3H), 2,56 - 2,61 (m, 1H), 2,10 - 2,17 (m,
1H), 1,74 (td, J= 13,0, 7,1 Hz, 1H).

[Vi du diéu ché 59: Didu ché 4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-2,6-
diflophenol]

CI\@E? -
OH
4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-yl)-2,6—diﬂophen01
2-clo-6-((4-clo-2-flobenzyl)oxy)pyridin (680 mg, 2,5 mmol) thu dugc trong Vi
du didu ché 1 duoc hoa tan trong THF/H,O (15,8 mL/9,1 mL), va axit (3,5-diflo-4-
hydroxyphenyl)boronic (608,7 mg, 3.5 mmol) va Cs2CO;3 (2280 mg, 7 mmol) duoc bd
sung vao, sau d6 1a phan (mg thé nito ba 1an. Pd(dppf)Cl-DCM (204 mg, 0,25 mmol)
dugc bd sung vao, phan Gng thé nito lai dugc thue hién, sau do khudy trong 21 gio &
85°C. Sau khi phan tng hoan thanh, san phim phéan tng tao thanh dugc dé ngudi dén
nhiét dd phong, duoc loc qua Celite béng cach str dung EtOAc, va dugc cd dac dudi ap
suét giam. Dich ¢6 ddc tao thanh duge tinh ché bang céch sir dung MPLC, nhg do thu
duogc 4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-z-yl)-2,6-diﬂophenol (586,3 mg, 1,603
mmol, 64,1%).

'H NMR (500 MHz, CDCl3) § 7,57 - 7,65 (m, 3H), 7,46 (t, J=179Hz, 1H), 7,24
(d,J=7,3 Hz, 1H), 7,14 (d, J = 8,5 Hz, 2H), 6,73 (d, J= 8,2 Hz, 1H), 5,50 (s, 2H).

[Vi du diéu ché 60: Didu ché metyl (S5)-4-(2-(4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin-Z—yl)phenyl)axetamido)-3-((oxetan-2-y1mety1)amin0)benzoat]

metyl (5’)-4-(2-(4-(6-((4—clo-2-ﬂobenzyl)oxy)pyridin—Z-yl)phenyl)axetamido)-

3-((oxetan-2-ylmetyl)amino)benzoat

Metyl (S)-4-amino-3-((oxetan-2-ylmetyl)amino)benzoat (97 mg, 0,411 mmol)

thu duge trong Vi du didu ché 7 duge hoa tan trong DMF (3 mL), va axit 2-(4-(6-((4-
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clo-2-flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (139 mg, 0,374 mmol), EDC (143 mg,
0,748 mmol), va HOBt (28,6 mg, 0,187 mmol) dugc bd sung vao. Hon hop tao thanh
duoc khudy trong 24 gidr dudi nito ¢ nhigt do phong. Sau khi phan ung hoan thanh, nuge
duoc bd sung vao va dung dich tao thanh dugc chiét voi EtOAc, dugce 1am kho véi
MgSOs va duge ¢ dic dudi ap sudt gidgm. Dich 6 dic tao thanh dugc tinh ché bang
cich st dung MPLC, nho d6 thu dugc metyl  (S)-4-(2-(4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin-2-yl)phenyl)axetamido)-3-((oxetan—2-ylmetyl)amino)benzoat
(100 mg, 0,169 mmol, 45%).

'H NMR (500 MHz, CDCl3) § 8,08 (d, J= 8,0 Hz, 2H), 7,80 (d, J=18,5 Hz, 1H),
7,68 (t, J=17,5 Hz, 1H), 7,57-7,55 (m, 2H), 7,47 (t, /= 7,3 Hz, 3H), 7,40 (d, J= 7.0 Hz,
1H), 7,15-7,13 (m, 2H), 6,77 (d, J = 8,0 Hz, 1H), 5,55 (s, 2H), 4,87-4,85 (m, 1H), 4,59-
4,57 (m, 1H), 4,45-4,43 (m, 1H), 3,88-3,85 (m, 5H), 3,58 (br's, 1H), 3,28-3,25 (m, 1H),
3.17-3,14 (m, 1H), 2,59-2,55 (m, 1H), 2,40-2,36 (m, 1H).

[Vi du didu ché 61: Didu ché metyl (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-
2-yl)benzyl)-1-(oxetan-2-ylmetyl)- 1 “benzo[d]imidazol-6-carboxylat]

Cl F (gj\

m "] ‘(NMO
O__N N/ N -
vy HoA

metyl (S)-2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-(oxetan-2-
ylmetyl)-lH-benzo[d]imidazol-6-carboxylat

Metyl (S)-4-(2-(4-(6—((4-010-2-ﬂobenzyl)oxy)pyridin-2—y1)phenyl)axetamido)v -
3-((oxetan-2-ylmetyl)amino)benzoat (100 mg, 0,169 mmol) thu duoc trong Vi du didu
ché 60 duoc hoa tan trong AcOH (2 mL, 34,9 mmol), va duoc khudy trong 3 gitr 6 120°C.
Sau khi phan ng hoan thanh, san phdm phan Gng tao thanh duoc ¢d dic dudi ap suat
giam. Nudc dugc bd sung vao, viéc chiét duoc thuc hién bé’lng cach st dung EtOAc va
viéc 1am kho duoc thue hién v6i MgSOs4, sau d6 cd ddc dudi ap suét giam. Dich cb dic
tao thanh duoc tinh ché bang cach sir dung MPLC, nh¢ d6 thu duge metyl (S)-2-(4-(6-
((4-clo-2-flobenzyl) oxy)pyridin-2-yl)benzyl)-1 -(oxetan-2-ylmetyl)-1H-benzo[d]
imidazol-6-carboxylat (89 mg, 0,156 mmol, 92%).

IH NMR (500 MHz, CDCl) 6 8,07 (d, /= 1,0 Hz, 1H), 8,00-7,96 (m, 3H), 7,79
(d, J= 8,5 Hz, 1H), 7,64 (t, J="T7.8 Hz, 1H), 7,43-7,49 (m, 1H), 7,36-7,33 (m, 3H), 6,73-
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6,74 (m, 2H), 6,73 (d, J = 8,0 Hz, 1H), 5,52 (s, 2H), 5,09-5,07 (m, 1H), 4,62-4,50 (m,
3H), 4,40-4,35 (m, 2H), 4,33-4,27 (m, 1H), 3,94 (s, 3H), 2,66-2,64 (m, 1H), 2,36-2,32
(m, 1H). |

[Vi du didu ché 62: Dicu ché metyl  (S)-4-(2-(4-(6-((4-xyano-2-
ﬂobenzyl)oxy)pyridin-2-yl)pheny1)axetamido)-3-((oxetan-2-ylmety1)amino)benzoat]

metyl (53-4-(2-(4-(6-((4-xyan0-2-ﬂobenzyl)oxy)pyridin-2-y1)pheny1)axetamido)
-3-((oxetan-2-ylmetyl)amino)benzoat

Etyl 2-(4-(6-((4-xyan0-2-ﬂobenzyl)oxy)pyridin—2-yl)phenyl)axetat (60 mg,
0,154 mmol) thu dugc trong Vi du didu ché 9 duoc hoa tan trong EtOH/HO (1 mL/1
mL), va NaOH (18 mg, 0,461 mmol) dugc bd sung vao, sau do khudy trong 24 gi¢ &
nhiét do phong. Sau khi phin ing hoan thanh, nudc dugce bd sung vao va dung dich tao
thanh duoc trung hoa dén pH ~2 bang cach st dung IN-HCL Viée chiét duoc thuc hién
béng cach str dung EtOAc, viéc lam kho duoc thuc hién véi MgSO4, va viée ¢d dac duoc
thuc hién dudi ap sudt giam, nho do thu dugc axit 2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (55 mg, 100%, 0,154 mmol) ma khong can
tinh ché.

Metyl (s)-4-amino-3-((oxetan-Z-ylmetyl)amino)benzoat (88 mg, 0,373 mmol)
dugc hoa tan trong DMF (2 mL), va axit 2-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin—2-
yl)phenyl)axetic (123 mg, 0,339 mmol), EDC (195 mg, 1,018 mmol) va HOBt (26 mg,
0,170 mmol) dugc bd sung vao. Hon hop tao thanh duoc khudy trong 24 gid dudi nito
& nhiét do phong. Sau khi phan Gng hoan thanh, nudc duoc bd sung vao va dung dich
tao thanh dugc chiét ¥6i EtOAc, duge 1am kho véi MgSO4 va duge cd dac dudi ap suét
giam. Dich ¢6 dic tao thanh dugc tinh ché bing cach sir dung MPLC, nho d6 thu duge
metyl (S)—4-(2-(4-(6—((4-Xyano-2-ﬂobenzyl)oxy)pyridin-.’z-yl)phenyl)axetamido)—3-
((oxetan-2-ylmetyl)amino)benzoat (100 mg, 0,172 mmol, 51%).

'H NMR (500 MHz, CDCls) & 8,02 (m, 2H), 7,58-7,55 (m, 5H), 7,47-7,38 (m,

SH). 6,81 (d, J = 8,0 Hz, 1H), 5,64 (s, 2H), 4,89-4,88 (m, 1H), 4,62-4,59 (m, 1H), 4.47-
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4,44 (m, 1H), 3,88-3,84 (m, 5H), 3,28-3,27 (m, 1H), 3,19-3,16 (m, 1H), 2,63-2,56 (m,
1H), 2,44-2,37 (m, 1H).

[Vi du didu ché 63: Diéu ché metyl (S)-2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-
carboxylat]

i
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metyl (S)-2-(4-(6-((4-Xyano-2-ﬂ0benzyl)oxy)pyridin-2-yl)b enzyl)-1-(oxetan-2-
ylmetyl)—lH-benzo[d]imidazol-6-carboxy1at

Metyl (S)—4-(2—(4-(6-((4-Xyan0-2-ﬂobenzyl)oxy)pyridin-2-y1)pheny1)axetamido)
-3-((oxetan-2-ylmetyl)amino)benzoat (100 mg, 0,172 mmol) thu dugc trong Vi du diéu
ché 62 dugc hoa tan trong AcOH (2 mL, 34,9 mmol), va duoc khudy trong 3 gid ¢ 120°C.
Sau khi phan rng hoan thanh, viéc o dic duoc thyc hién dudi ap suét giam. Nudc dugc
b sung vao, viéc chiét dugc thuc hién bing cach st dung EtOAc va vie lam khd dugc
thuc hién véi MgSOs, sau do ¢b dac dudi ap suét giam. Dich ¢6 déc tao thanh duoc tinh
ché b%mg cach st dung MPLC, nho d6 thu duoc metyl (S)-2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-
carboxylat (34 mg, 0,060 mmol, 35%).

'H NMR (500 MHz, CDCl;) & 8,07 (brs, lH) 7,99 (dd, J = 8,5, 1,5, 1H), 7,92
(d, 8,5 Hz, 2H), 7,79 (d, J = 8.5 Hz, 1H), 7,69 - 7,63 (m, 2H), 7,44 (d. J= 7.5 Hz, 1H),
7.41 - 7,30 (m, 4H), 6,77 (d, J = 8,0 Hz, 1H), 5,61 (s, 2H), 5,11 - 5,02 (m, 1H), 4,64 -
4,57 (m, 1H), 4,56 - 4,47 (m, 2H), 4,41 - 4,30 (m, 2H), 4,26 (dd, J= 15,5, 3.0 Hz, 1H),
3,96 (s, 3H), 2,70 - 2,61 (m, 1H), 2,41 - 2,28 (m, 1H).

[Vidu 1: Diéu ché axit 2-(4-(6-((4-cl0-2-ﬂobenzyl)oxy)pyridin—Z-yl)benzyl)—1—
((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic]
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Axit 2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-1-((tetrahydrofuran—
2-y)metyl)-1H-benzo[d]imidazol-6-carboxylic

Metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((tetrahydrofuran
-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylat (62,5 mg, 0,107 mmol) thu dugc trong
Vi du didu ché 5 dugc hoa tan trong 0,5 mL MeOH, va 0,5 mL 1N NaOH dugc bd sung
vao céc chit phan ing va sau d6 dugc khudy trong 24 it ¢ 50°C. IN HCI dugc bd sung
vao dé didu chinh pH dén pH 4, sau do chiét bang EtOAc. L6p hitu co duge lam kho
bang NaySO4, dugce cd dic dudi ap sudt giam va dugc tinh ché bang cach st dung MPLC,
nhd d6 thu duge axit 2-(4-(6-((4-010-2-ﬂ0benzyl)oxy)pyridin—2-yl)benzyl)-1-
((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic (45,4 mg, 0,079
mmol, 74%).

IH NMR (500 MHz, MeOD) § 8,25 (s, 1H), 8,02 (d, /= 8,0 Hz, 2H), 7,97 (d, J
=8.5 Hz, 1H), 7,72 (t, J= 8,0 Hz,1H), 7,67 (d, J= 8,5 Hz, 1H), 7,53 (t,J= 8,0 Hz, 1H),
7,46 (d, J=17,5Hz, 1H), 7,36 (d, J= 8,0 Hz, 2H), 7,27 — 7,14 (m, 2H), 6,76 (d, J= 8.5
Hz, 1H), 5,52 (s, 2H), 4,50 (s, 2H), 4,41 (dd, J= 15,5, 3,0 Hz, 1H), 4,25 (dd, J = 15,5,
8,5 Hz, 1H), 4,15 — 4,05 (m, 1H), 3,90 — 3,80 (m, 1H), 3,72 —3,65 (m, 1H), 2,09 —2,00
(m, 1H), 1,91 - 1,80 (m, 2H), 1,66 — 1,57 (m, 1H); LC-MS(ESI): 572,30 [M+H]"

[Vi du 2: Diéu ché axit (S)—2-(4-(6-((4—c10-2—ﬂobenzyl)oxy)pyridin—2—
yl)benzyl)-1-(oxetan-2-ylmetyl)-1H-benzo[d]imidazol—6-carboxyiic]

Axit (S)-2-(4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-2—y1)benzyl)- 1-(oxetan-2-
ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylic

Metyl (S)-2—(4-(6—((4-010-2-ﬂobenzyl)oxy)pyridin-2-y1)benzyl)—1-(oxetan-2-
ylmetyl)-1H—benzo[d]imidazol-6-carboxylat (89 mg, 0,156 mmol) thu dugc trong Vi du
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didu ché 61 duge hoa tan trong MeOH/H,0 (2 mL/1 mL), va duoc khudy trong 24 gio
& 50°C. Sau khi phan tng hoan thanh, nuée duge bd sung vao, va dung dich tao thanh
dugc axit hoa dén pH ~2 st dung IN-HCL Viéc chiét duge thuc hién bang céach st dung
EtOAc, viéc 1am kho duge thuc hign véi MgSOu, va viée ¢o dic duge thuc hién dudi ap
suit giam. Dich ¢6 dac tao thanh dugc tinh ché bang cach st dung MPLC, nh¢ d6 thu
duoc  axit  (S)-2-(4-(6-((4-clo-2-flobenzyl) oxy)pyridin-2-yl)benzyl)-1-(oxetan-2-
ylmetyl)-1H—benzo[a’]imidazol-6-carboxylic (30 mg, 0,054 mmol), 35%).

'H NMR (500 MHz, CDCl3) § 8,17 (s, 1H), 8,07 (dd, J = 8.5, 1,5 Hz, 1H), 8,00
(d, J= 8,0 Hz, 2H), 7,86 (d, J= 8,5 Hz, 1H), 7,66 (t, J= 8,0 Hz, 1H), 7,48 (t, J= 8,0 Hz,
1H), 7,37 (m, 3H), 7,18 - 7,10 (m, 2H), 6,76 (d, J = 8,0 Hz, 1H), 5,54 (s, 2H), 5,14 -
5,08 (m, 1H), 4,67 - 4,54 (m, 3H), 4,43 - 4,36 (m, 2H), 4,30 (dd, J= 16,0, 3,0 Hz, 1H),
2,71 - 2,64 (m, 1H), 2,40 -2,33 (m, 1H); LC-MS(ESI): 558,27 [M+H]"

[Vi du 3: Pidu ché axit (S)—2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin—Z-
yl)benzyl)-1-(oxetan-2-ylmetyl)-1/7 ~benzo[d]imidazol-6-carboxylic]

\,{‘

\
/ OUD o

Axit (S)—2-(4-(6-((4—Xyano-2-ﬂobenzyl)oxy)pyridin-Z-yl)b enzyl)-1-(oxetan-2-
ylmetyl)-1H—benzo[a’]imidazol-6-carboxylic

Metyl (5’)-2-(4-(6-((4-xyano-2—ﬂobenzyl)oxy)pyridin-2—y1)b enzyl)-1-(oxetan-2-
ylmetyl)—lH-benzo[d]imidazol-6-carboxy1at (34 mg, 0,060 mmol) thu dugc trong Vidu
didu ché 63 duoc hoa tan trong MeOH/H20 (1 mL/1 mL), va duoc khudy trong 24 gid
& 50°C. Sau khi phan tng hoan thanh, nu¢e duoc bd sung vao, va dung dich tao thanh
duoc axit hoa dén pH ~2 bé‘mg cach st dung IN-HCI. Viéc chiét duoc thuc hién bang
cach st dung BtOAc, va viéc lam kho dugc thuc hién véi MgSOa, sau dé co dac dudi
ap suét giam. Dich cd ddc tao thanh dugc tinh ché bang cach st dung MPLC, nho d6
thu duoc axit (S)-(2-(4-(6-((4-xyano—2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-1-(oxetan-
2-ylmetyl)-lH-benzo[d]imidazol—6-carboxylic (4 mg, 0,007 mmol, 11%).

I NMR (500 MHz, MeOD) & 8,17 (br s, 1H), 7,93 - 7,86 (m, 3H), 7,63 (t, J =
8,0 Hz, 1H), 7,59 - 7,51 (m, 4H), 7,37 (d, J= 7.5 Hz, 1H), 7,26 (d, J = 8,5 Hz, 2H), 6,70
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(d, J= 8,0 Hz, 1H), 5,50 (s, 2H), 4,95 - 4,89 (m, 1H), 4,52 - 4,45 (m, 2H), 4,43 (s, 2H),
437 - 4,29 (m, 2H), 2,61 - 2,53 (m, 1H), 2,33 - 2,66 (m, 1H)
[Vidu4: Diéu ché axit 2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)-
1-((1-etyl-1H-imidazol-5-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic]
NSNS

Axit 2-(4-(6—((4-xyano-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)- 1-((1-etyl-1H-

imidazol-5-yl)metyl)-1/-benzo [d]imidazol-6-carboxylic
Metyl 4-amino-3-(((1-etyl-lH-imidazol—S-yl)metyl)amino)benzoat (200 mg,

0,729 mmol) thu dugc trong Vi du didu ché 11 va axit 2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (220 mg, 0,608 mmol) dugc hoa tan trong 3
mL DMF, va EDC (232 mg, 1,215 mmol) va HOBt (164 mg, 1,215 mmol) dugc b6 sung
vao, sau d6 khudy trong 16 gio ¢ nhigt do phong. Sau khi phan ang hoan thanh, nudce
dugc bd sung vao, sau do chiét bang EtOAc. Lép hiru co duge lam kho bang Na>SOu,
va dugc cd dac dudi ap sudt giam, nho d6 thu duoc chét trung gian, metyl 4-(2-(4-(6-
((4-xyano-2-ﬂobenzyl)oxy)pyridin-z-yl)phenyl) axetamido)-3-(((1-etyl-1H-imidazol-5-
yl)metyl)amino)benzoat. Chét trung gian nay duogc hoa tan trong 20 mL axit axetic ma
khong can tinh ché thém, va dugc khuéy trong 2 gio ¢ 120°C. Nude duoc bd sung vao,
va viéc chiét dugc thuc hién véi EtOAc. Lop hitu co dugc lam khd bang NazSOs, va
duoc ¢d dic dudi ap suét giam, nho do6 thu duoc chét trung gian, metyl 2-(4-(6-((4-
xyano-2-ﬂ0benzyl)oxy)pyridin-Z-yl)benzyl)- 1-((1-etyl-1H-imidazol-5-yl)metyl)- 1H-
benzo[d]imidazol-6-carboxylat. ChAt trung gian nay duoc hoa tan trong 0,5 mL MeOH
ma khong can tinh ché thém, 0,5 mL. IN NaOH duoc bd sung vao cac chit phan Gmg va
duge khudy trong 24 gid ¢ 50°C. IN HCl dugc bd sung vao dé diéu chinh dung dich tao
thanh dén pH 4, sau do chiét béng EtOAc. L6ép hitu co duge lam kho béng NaSOs, dugce
cd dac dudi ap sudt giam va dugce tinh ché bang cach st dung MPLC, nho d¢6 thu duoc
axit 2-(4-(6-((4-xyano-2-flobenzyl) oxy)pyridin-2-yl)benzyl)-1-((1 -etyl-1H-imidazol-5-
yl)metyl)-1H—benzo[a’]imidazol-6-carboxylic (10 mg, 0,017 mmol, 2,8%).
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'H NMR (500 MHz, MeOD) § 8,09 (brs, 1H), 7,99 (brs, 1H), 7,91 (d, J= 8,0 Hz,
2H), 7,76 — 7,69 (m, 3H), 7,64 — 7,58 (m, 2H), 7,55 (d, J=8,0 Hz, 1H), 7,45 (d,J=T7.5
Hz, 1H), 7,28 (d, J= 8,0 Hz, 2H), 6,81 (d, /= 8,0 Hz, 1H), 6,44 (s, 1H), 5,62 (s, 2H),
5,55 (s, 2H), 3,85 (q, J= 7.5 Hz, 2H), 1,17 (t, J= 7.5 Hz, 3H); LC-MS(ESI): 587,37
[M+H]"

[Vi du 5 Didu ché axit 2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin—2-
yl)phenoxy)-1-((1-etyl-1H -imidazol-5-yl)metyl)-1H- -benzo[d]imidazol-6-carboxylic]

>N

N
NC F \98
o
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Axit 2-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-((1-etyl-1H-
imidazol-5-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

Metyl 2—(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin—2-yl)phenoxy)- 1-((1-etyl-1H-
imidazol—S-yl)metyl)-1H—benzo[d]imidazol—6-carboxy1at (10 mg, 0,017 mmol) thu
duoc trong Vi du didu ché 15 duge hoa tan trong MeOH/H0 (1 mL/1 mL), va duoc
khudy trong 24 gid & 50°C. Sau khi phan ing hoan thanh, nude dugc bd sung vao, va
IN-HCI duoc st dung dé axit hoa dung dich tao thanh dén pH ~2. Viée chiét dugc thuc
hi¢n béng cach st dung EtOAc va dugc lam kho véi MgSOs, sau do cd dac dudi &p suét
giam. Dich cd dac tao thanh duogc tinh ché béng cach st dung MPLC, nho d6 thu duoc
axit 2-(4—(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)- 1-((1-etyl-1H-imidazol-
S—yl)metyl)-1H—benzo[d]imidazol-6-carboxylic (5 mg, 0,008 mmol, 51%).

'H NMR (400 MHz, CDCl3) 8 8,75 (s, 1H), 8,18-8,14 (m, 1H), 7,97-7,91 (m,
4H), 7,87-7,82 (m, 1H), 7,70-7,64 (m, 1H), 7.58-7,50 (m, 4H), 7,38-7,35 (m, 1H), 6,93-
6,91 (m, 1H), 6,71 (d, J = 8,4 Hz, 1H), 5,59 (s, 2H), 4,34 (s, 2H), 4,26 (q, J = 7.6 Hz,
2H), 1,52 (t, J= 7,0 Hz, 3H). |

[Vi du 6: Diéu ché axit (S)-2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-Z-
yl)phenoxy)- 1-(oxetan-2-ylmetyl)-1H _benzo[d]imidazol-6-carboxylic]
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Axit (S)-Z-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-(oxetan-
2-ylmetyl)-1H-benzo[d]imidazol-6-carboxylic

Metyl (S)-2—(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-2-y1)phenoxy)- 1-(oxetan-
2-ylmetyl)-1H-benzo[d]imidazol-6-carboxylat (40 mg, 0,071 mmol) thu duge trong Vi
du didu ché 19 duge hoa tan trong MeOH/H,0 (1 mL/1 mL), va NaOH (9 mg, 0,213
mmol) dugc bd sung vao, sau do khudy trong 24 gi¢ & 50°C. Sau khi phan tng hoan
thanh, nudc duge bd sung vao, va dung dich tao thanh dugc axit hoa dén pH ~2 bang
cach str dung 1N-HCI. Viéc chiét duoc thuc hién béng cach st dung EtOAc, va viéc lam
kho duoc thuc hién véi MgSO4, sau d6 co déc dudi ap sudt giam. Dich ¢6 dac tao thanh
duogc tinh ché bang cach st dung MPLC, nh¢ d6 thu dugc axit (S)-2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-(oxetan-2-ylmetyl)-1A-benzo[d]imidazol-6-
carboxylic (20 mg, 0,036 mmol, 52%).

'H NMR (500 MHz, MeOD) & 8,24 (s, 1H), 8,19 (d, J = 8.8 Hz, 2H), 7,91-7,94
(m, 1H), 7,80 (t, J= 7.8 Hz, 1H), 7,66-7,71 (m, 3H), 7,55 (d, J= 7,6 Hz, 1H), 7,48 (dd,
J= 8.4, 6,6 Hz, 3H), 6,86 (d, J= 8,2 Hz, 1H), 5,64 (d, J = 20,1 Hz, 2H), 5,28-5,31 (m,
1H), 4,60-4,70 (m, 2H), 4,47-4,54 (m, 2H), 2,86-2,91 (m, 1H), 2,62-2,68 (m, 1H).

[Vi du 7: DPiéu ché axit (59-2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-Z-
yl)phenoxy)- 1-(oxetan-2-ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylic]

o

Axit  (S)-2-(4-(6-((4-clo-2- flobenzyl)oxy)pyridin-2-yl)phenoxy)-1-(oxetan- -2-
ylmetyl)-1H-benzo[d]lmldazol-6-carboxyhc

Metyl (S)—2-(4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)-1—(oxetan-Z-
ylmetyl)-lH-benzo[d]imidazol-6-carboxylat (86 mg, 0,150 mmol) thu dugc trong Vi du
didu ché 21 dugc hoa tan trong MeOH/HO (1 mL/1 mL), va NaOH (18 mg, 0,449 mmol)
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duoc bb sung vao, sau do khudy trong 24 gid' ¢ nhiét d§ phong. Sau khi phan ing hoan
thanh, nudc duoc bd sung vao, va dung dich tao thanh dugc axit hoa dén pH ~2 bang
cach st dung IN-HCI. Viéc chiét dugc thuc hién br?mg cach st dung EtOAc, va viéc lam
kho duoc thuc hién véi MgSO4, sau do ¢o dac dudi ap suét giam. Dich c6 dic tao thanh
duoc tinh ché bing cach st dung MPLC, nho d6 thu duge axit (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-
carboxylic (62 mg, 0,111 mmol, 74%).

IH NMR (500 MHz, CDCl3) & 8,23 (s, 1H), 8,11-8.14 (m, 2H), 8,01-8,03 (m,
1H), 7,69 (t, J=7,8 Hz, 1H), 7,63 (d, J= 8,2 Hz, 1H), 7,45-7,52 (m, 3H), 7,34-7,39 (m,
1H), 7,15-7,17 (m, 2H), 6,79 (d, J = 8,2 Hz, 1H), 5,53 (d, J = 34,5 Hz, 2H), 5,29-5,33
(m, 1H), 4,72 (dd, J = 14,2, 7,8 Hz, 1H), 4,47-4,57 (m, 3H), 2,83-2,91 (m, 1H), 2.61-
2,68 (m, 1H); LC-MS(ESI): 560,26 [M+H]*

[Vi du 8: Pidu ché axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1-
(oxazol-5-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic]
770
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Axit 2-(4-(6-((4-c10-2-ﬂ0benzyl)oxy)pyridin-2—yl)benzyl)- 1-(oxazol-5-ylmetyl)
-1H-benzo[d]imidazol-6-carboxylic

Metyl 2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl);1-(oxazol-S -
ylmetyl)-1H—benzo[djimidazol-6—carboxylat (49 mg, 0,084 mmol) thu dugc trong Vidu
didu ché 24 duoc hoa tan trong MeOH/H>O (1 mL/1 mL), va NaOH (10 mg, 0,252 mmol)
duoc bd sung vao, sau do khudy trong 24 gio ¢ nhi¢t do phong. Sau khi phan tng hoan
thanh, nuée duoc bo sung vao, va dung dich tao thanh dugc axit hoa dén pH ~2 bang
cach st dung IN-HCI. Viéc chiét dugc thuc hién bé‘mg cach st dung EtOAc, va viéc lam
kho duoc thue hién véi MgSOs, sau dé 1a co dic véi ap suét giam. Dich cd dac tao thanh
duoc tinh ché bing cach st dung MPLC, nho d6 thu dugc axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)- 1-(oxazol-5-ylmetyl)-1H-b enzo|d]imidazol-6-
carboxylic (27 mg, 0,047 mmol, 57%).
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'H NMR (500 MHz, MeOD) § 8,50 (s, 1H), 8,24 (s, 1H), 8,03 (s, 1H), 7,98 (d,
J= 8.5 Hz, 1H), 7,66 (d, J = 8,5 Hz, 1H), 7,59-7,55 (m, 4H), 7,41 (. J = 7,8 Hz, 2H),
7,32 (d, J=17,5 Hz, 3H), 6,88 (s, 1H), 5,58 (s, 2H), 4,52 (s, 2H); LC-MS(ESI): 569,26 -
[M+H]*

[Vi du 9: Pidu ché axit 2-(4-(6-((4-xyano-2-flobenzyl)oxy)pyridin-2-
yl)phenoxy)-1-(oxazol-5-ylmetyl)-1H-benzol[d] imidazol-6-carboxylic]
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Axit 2—(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-2-y1)phenoxy)- 1-(oxazol-5-
ylmetyl)-1H-benzo[djimidazol-6-carboxylic

Metyl 2-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin—2-yl)phenoxy)— 1-(oxazol-5-
ylmetyl)-lH—benzo[a’]imidazol-6—carboxylat (64 mg, 0,111 mmol) thu dugc trong Vi du
didu ché 27 duoc hoa tan trong MeOH/H20 (1 mL/1 mL), vaNaOH (14 mg, 0,334 mmol)
dugce bd sung vao, sau do khudy trong 24 gi & nhiét do phong. Sau khi phan tmg hoan
thanh, nudc dugce bd sung vao, va dung dich tao thanh duoc axit hoa dén pH ~2 béng
cach str dung IN-HCI. Viéc chiét duogc thuc hién béng cach str dung EtOAc, va viéc lam
kho duoc thuc hién véi MgSOs, sau d6 ¢d dac dudi ap suét giam. Dich ¢0 dac tao thanh
dugc tinh ché bé‘mg cach stt dung MPLC, nho do thu dugc axit 2-(4-(6-((4-xyano-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)-1 -(oxazol-5-ylmetyl)-1H-benzo[d] imidazol-6-
carboxylic (27 mg, 0,048 mmol, 43%).

'H NMR (500 MHz, CDCls) 3 8,14 (s, 1H), 8,07 (d, /= 8,5 Hz, 2H), 8,01 (d, J
— 8.0 Hz, 1H), 7.88 (s, 1H), 7,72-7,66 (m, 2H), 7,61 (d, J = 8,0 Hz, 1H), 7,48-7,47 (m,
3H), 7,41-7,38 (m, 2H), 7,22 (s, 1H), 6,81 (d, J= 8.5 Hz, 1H), 5,64 (s, 2H), 5,46 (s, 2H)

[Vi du 10: Diéu ché axit (S)—2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-yl)-2-
flobenzyl)-1-(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic]
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Axit (S)-Z—(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-y1)-2-ﬂobenzyl)—1-(oxetan-
2-ylmetyl)-1H-benzo[d]imidazol-6-carboxylic

Axit 2-(4-(6-((4—clo-2-ﬂobenzy1)oxy)pyridin-2-yl)-2-ﬂopheny1)axetic (150 mg,
0,385 mmol) thu dugc trong Vi du didu ché 28 duoc hoa tan trong DMF (2,5 mL), va
metyl (S)-4-amino-3-((oxetan-2-ylmetyl)amino)benzoat (91 mg, 0,385 mmol) thu duge
trong Vi du diéu ché 7, HATU (439 mg, 1,154 mmol) va TEA (161 ml, 1,154 mmol)
dugc bd sung vao. Céc chét phan tmg dugc khudy trong 24 gio dudi nito ¢ nhiét‘dc}
phong. Sau khi phan tng hoan thanh, nudc dugc bd sung vao, va dung dich tao thanh
duoc chiét voi EtOAc, duoce 1am kho voi MgSO4 va duge ¢o dac dudi ap sut giam, nho
d6 thu dugc chit trung gian, metyl (S)-4-(2-(4—(6-((4—clo-2-ﬂobenzy1)oxy)pyridin-2-y1)-
2-ﬂopheny1)axetamido)—3-((oxetan-2-ylmety1)amino)benzoat. Chét trung gian nay duoc
hoa tan trong AcOH (4,4 mL, 77 mmol) ma khong cAn tinh ché thém va duoc khudy
trong 3 gio & 120°C. Sau khi phan Gmg hoan thanh, viéc co dic duge thuc hién dudi ap
suét giam, nude dugc bd sung vao, va sau d6 dung dich tao thanh duoc chiét véi EtOAc,
duoc 1lam kho véi MgSO4 duge ¢ dic dudi ap suit giam, nho do6 thu duoc chét trung
gian, metyl (S)-2-(4-(6-((4-010—2-ﬂobenzyl)0xy)pyridin-2-yl)-2-ﬂobenzyl)-1-(oxetan-2-
ylmetyl)-1H-benzo[d]imidazol-6-carboxylat ma khong can tinh ché thém. Chat trung
gian nay dugc hoa tan trong THE/HO (1 mL/1 mL), va NaOH (34 mg, 0,859 mmol)
duoc bd sung vao, sau do khudy trong 24 gi¢. Sau khi phan Gmg hoan thanh, nudc duge
bd sung vao, va dung dich tao thélnh dwoc axit hoa dén pH ~2 bang cach st dung IN-
HCI. Viée chiét dugc thuc hién béng cach st dung EtOAc, va viéc lam kho dugc thuc
hién véi MgSOs, sau d6 co dac dudi ap sudt giam. Dich c6 déc tao thanh duoc tinh ché
bang c4ach st dung MPLC, nho d6 thu duogc axit (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flobenzyl)-1 -(oxetan-2-ylmetyl)- 1 H-benzo[d]imidazol-
6-carboxylic (50 mg, 0,087 mmol, 30%).

'H NMR (500 MHz, MeOD) 5 8,29 (s, 1H), 7,97 (d, J = 8,5 Hz, 1H), 7,84-7,89
(m, 2H), 7,76 (t, J= 7.8 Hz, 1H), 7,65 (d, J = &,5 Hz, 1H), 7,48-7,57 (m, 2H), 7,36 (q, J
= 8.1 Hz, 1H), 7,21-7.26 (m, 2H), 6,82 (d, /= 8.2 Hz, 1H), 5,49-5,57 (m, 2H), 4,60 (d,
J=16,5Hz, 1H), 4,41-4,50 (m, 2H), 4,29 (dd, /= 14.8,9,3 Hz, 1H), 3,75-3,80 (m, 2H),
1,85-1,89 (m, 1H), 1,77 (td, J= 14,2, 5,5 Hz, 1H); LC-MS(ESI): 594,33 [M+H+H,O["

[Vi du 11: Diéu ché axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-y1)-2-

flobenzyl)-1-(oxazol-5-ylmetyl)-1H -benzo[d]imidazol-6-carboxylic]
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Axit 2-(4-(6-((4-010-2—ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂobenzyl)-1—(oxaz01-5-
ylmetyl)-1H—benzo[d]imidazol-6—carb0xylic

Axit 2-(4—(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—Z-yl)-2-ﬂophenyl)axetic (150 mg,
0,385 mmol) thu dugc trong Vi du didu ché 28 duoc hoa tan trong DMF (2,5 mL), va
metyl 4-amino-3-((oxazol-5-ylmetyl)amino)benzoat (95 mg, 0,385 mmol) thu dugc
trong Vi du diéu ché 23, HATU (439 mg, 1,154 mmol) va TEA (0,161 ml, 1,154 mmol)
dugc bd sung vao. Cac chét phan tmg dugc khudy trong 24 gio dudi nito ¢ nhiét do
phong. Sau khi phan ng hoan thanh, nuée duge bd sung vao, va dung dich tao thanh
duoc chiét voi EtOAc, dugce lam khd véi MgSOq va duoc cd dac dudi ap suét giam, nho
d6 thu dugc chit trung gian, metyl 4—(2-(4-(6—((4-010-2-ﬂobenzyl)oxy)pyridin—2-yl)-2-
ﬂophenyl)axetamido)-3-((oxazol-S—ylmetyl)amino)benzoat. Chét trung gian nay duoc
hoa tan trong AcOH (4,4 mL, 77 mmol) ma khong cin tinh ché thém, va duge khuéy
trong 3 giv & 120°C. Sau phan tng, chit trung gian nay dugc cb dac dudi ap sudt giam,
nude duoc bd sung vao va dung dich tao thanh duoc chiét véi EtOAc, dugce lam kho voi
MgSO4 va dugce ¢o ddc dudi ap suét giam, nho do thu duge chét trung gian, metyl 2-(4-
(6-((4-clo-2-flobenzy! Yoxy)pyridin-2-yl)-2-flobenzyl)-1 -(oxazol-5-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat ma khong can tinh ché thém. Chét trung gian nay dugc
hoa tan trong THF/H20 (1 mL/1 mL) ma khong can tinh ché thém va NaOH (17 mg,
0,424 mmol) dugc bd sung vao, sau do khudy trong 24 gio ¢ nhiét d phong. Sau khi
phan (mg hoan thanh, nudc dugc bd sung vao va dung dich tao thanh duoc axit hoa dén
pH ~2 st dung IN-HCI. Viéc chiét duogc thuc hién béng cach str dung EtOAc va vigc
]am kho dugc thuc hién voi MgSOs, sau do cO dac dudi ép suét giam. Dich ¢6 déc tao
thanh dugc tinh ché bang cach st dung MPLC, nho do thu dugc axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flobenzyl)- 1-(oxazol-5-ylmetyl)-1H-b enzo[d]imidazol-
6-carboxylic (48 mg, 0,082 mmol, 58%).

IH NMR (500 MHz, MeOD) 8 8,32 (s, 1H), 8,07 (s, 1H), 7,98 (dd, J = 8,5, 1,5
Hz, 1H), 7,85-7,79 (m, 2H), 7,74 (t, /= 8,0 Hz, 1H), 7,66 (d, J= 8,0 Hz, 1H), 7,55-7.48
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(m, 3H), 7,29-7,19 (m, 3H), 7,07 (s, 1H), 6,80 (d, J= 8,0 Hz, 1H), 5,70 (s, 2H), 5,47 (s,
2H), 4,54 (s, 2H); LC-MS(ESI): 587,27 [M+H]"

[Vi du 12: DPidu ché axit (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)- 1 A -benzo[d]imidazol-6-carboxylic]

Axit (S)-2-(4-(6-((4-clo-2—ﬂ0benzyl)oxy)pyrid_in-Z-yl)b enzyl)-1-((tetrahydro
furan-2-yl)metyl)-1H-benzo[d]imidazol-6-carb oxylic

Metyl (S)—4-amino-3-(((tetrahydrofuran—Z-yl)metyl)amino)benzoat (150 mg, 0,6
mmol) thu dugc trong Vidu didu ché 30 va axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-
2-yD)phenyl)axetic (186 mg, 0,5 mmol) dugc didu ché trong Vi du didu ché 2 dugc hoa
tan trong 2 mL DMF,.VE‘l EDC (192 mg, 1,0 mmol) va HOBt (135 mg, 1,0 mmol) dugc
b4 sung vao, sau d6 khudy trong 24 gid & nhiét do phong. Sau khi phan tng hoan thanh,
nuée duge bd sung vao, sau do chiét bing EtOAc. Ldp hitu co duoc lam kho bang
NaxSO4 va dugce ¢o dic dudi ap suét giam, nho do thu duoc chét trung gian, mety! (S)-
4—(2-(4-(6-((4-clo—2—ﬂ0benzyl)oxy)pyridin-Z-yl)phenyl)axetamido)-3-
(((tetrahydrofuran-2-yl)metyl)amino)benzoat. Chét trung gian nay duoc hoa tan trong
10 L, axit axetic ma khong cin tinh ché thém, sau d6 khudy trong 2 gio ¢ 120°C. Nude
duoc bd sung vao, sau do chiét béng EtOAc. Lop hiru co dugc lam kho béng Na»SOs,
duge ¢6 dic dudi ap sudt giam va dugc tinh ché bang cach st dung MPLC, nho d6 thu
dugc chit trung gian, metyl (S)-2—(4-(6-((4-(:10-2—ﬂobenzyl)oxy)pyridin-z-yl)benzyl)—1-
((tetrahydrofuran-2—y1)metyl)-1H-benzo[d]imidazol-6-carboxylat. Chét trung gian nay
duwoc hoa tan trong 1,5 mL MeOH, va 1,5 mL 1N NaOH duoc b6 sung vao cac chit phan
g va sau do dugc khudy trong 24 gio ¢ 50°C. IN HCl dugc bd sung vao, va dung dich
tao thanh duogc didu chinh dén pH 4, va dugc chiét bé“mg EtOAc. Lép hitu co dugce lam
kho bang NaySOq, duge co ddc dudi ap suét giam va dugc tinh ché bang cach st dung
MPLC, nh¢d d6 thu dugc axit (S)-2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2—y1)benzy1)-
1-((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic (60,4 meg, 0,105
mmol, 21%).
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'H NMR (500 MHz, CDCl3) § 8,17 (s, 1H), 8,10 - 8,05 (m, 1H), 7,95 (d,J=18.,5
Hz, 2H), 7,86 (d, J = 8,5 Hz, 1H), 7,62 (1, J= 7,9 Hz, 1H), 745 (t, /= 8,1 Hz, 1H), 7,35
(d, J=8,0 Hz, 2H), 7,31 (d, J= 7,3 Hz, 1H), 7.15 - 7,08 (m, 2H), 6,72 (d, J = 8,5 Hz,
1H), 5.61 - 5,36 (m, 2H), 4,57 (dd, J = 48,5, 15.9 Hz, 2H), 422 (d, J=12,5 Hz, 1H),
4,19 - 4,06 (m, 2H), 3,87 (dd, J= 15,1, 6,9 Hz, 1H), 3,73 (q, /= 7.4 Hz, 1H), 2,09 - 1,94
(m, 1H), 1,92 - 1,76 (m, 2H), 1,58 — 1,50 (m, 1H); LC-MS(ESI): 572,30 [M+H]"

[Vi du 13: Pidu ché axit (R)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-((tetrahydrofuran-2-yl)metyl)- 14 -benzo[d]imidazol-6-carboxylic]

Axit (R)-2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)- 1-((tetrahydro
furan-2-yl)metyl)-1H-benzo[d]imidazol-6-carb oxylic

Metyl (R)-2-(4-(6-((4-010—2-ﬂobenzyl)oxy)pyridin-2-y1)benzyl)— 1-((tetrahydro
furan-2-y1)metyl)—lH‘-benzo[d]imidazol-6-carboxylat (144 mg, 0,245 mmol) thu duoc
trong Vi du didu ché 33 dugc hoa tan trong 1,3 mL, MeOH va 1.3 mL THE, va 1.3 mL
IN NaOH duoc bd sung vao cac chét phan tng, sau do khudy trong 24 giv 6 50°C. IN
HCI dugc bd sung vio dé didu chinh dung dich tao thanh dén pH 4, sau do chiét bang
EtOAc. L6p hitu co duge 1am kho bang Na>SO4, duge c6 ddc dudi ap suit giam va dugc
tinh ché bang céch st dung MPLC, nho d6 thu dugc axit (R)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-b enzo(d]
imidazol-6-carboxylic (25,2 mg, 0,044 mmol, 18%).

'H NMR (500 MHz, CDCl3) & 8,16 (s, 1H), 8,06 (d, /= 9,5 Hz, 1H), 7,96 (d, J
— 8.2 Hz, 2H), 7,85 (d,J=9,0 Hz, 1H), 7,62 (t, /= 7.8 Hz, 1H), 7,45 (t, J= 8,2 Hz, 1H),
7,36 (d, J= 8,0 Hz, 2H), 7.32 (d, J= 7,3 Hz, 1H), 7,11 (d, J=9,5 Hz, 2H), 6,72 (d, J =
7.9 Hz, 1H), 5,61 - 5,41 (m, 2H), 4,70 - 4,47 (m, 2H), 4,30 - 4,06 (m, 3H), 3,88 (dd, J =
15.1, 6,9 Hz, 1H), 3,74 (q, J = 7,3 Hz, 1H), 2,08 - 1,97 (m, 1H), 1,96 - 1,81 (m, 2H),
1,62 - 1,48 (m, 1H); LC-MS(ESI): 572,31 [M+H]*

[Vi du 14: Didu ché axit 2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-
1-((tetrahydro-2 H-pyran-2-ylymetyl)- 1/ _benzo[d]imidazol-6-carboxylic]
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Axit 2-(4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)- 1-((tetrahydro-2H-
pyran-2-yl)metyl)-1/-benzo[d] imidazol-6-carboxylic

Metyl 2-(4—(6-((4-clo-2—ﬂobenzyl)oxy)pyridin-2-y1)benzyl)- 1-((tetrahydro-2H-
pyran—2-y1)mety1)-lH-benzo[d]imidazol-6-carboxylat (156 mg, 0,26 mmol) thu dugc
trong Vi du didu ché 36 dugc hoa tan trong 1,3 mL MeOH va 1.3 mL THE, va 1,3 mL
IN NaOH dugc bd sung vao cac chét phan tng, sau do khudy trong 24 gio 6 50°C. 1IN
HCI duge bd sung vao dé diéu chinh dung dich tao thanh dén pH 4, sau do chiét bang
EtOAc. L6p hitu co duge lam kho béng NaxSOs, dugce cd dic dudi ap suét giam va dugc
tinh ché bing cach st dung MPLC, nho do thu duogc axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydro-2H-pyran-2-yl)metyl)- 1H-
benzo[d]imidazol-6-carboxylic (44,7 mg, 0,076 mmol, 29%).

IH NMR (500 MHz, CDCls) & 8,13 (s, 1H), 8,06 (d, J=138,5Hz, 1H), 7,96 (d, J
— 8,2 Hz, 2H), 7,84 (d, J=8,5 Hz, 1H), 7,63 (t, /= 7,8 Hz, 1H), 7,46 (t, /= 8,1 Hz,
1H), 7,36 (d, J= 8,2 Hz, 2H), 7,32 (d, J = 7,6 Hz, 1H), 7,12 (d, J= 9.2 Hz, 2H), 6,72
(d, J= 8,0 Hz, 1H), 5,61 - 5,41 (m, 2H), 4,53 (dd, J= 18,8, 16,0 Hz, 2H), 4,18 - 3,99
(m, 2H), 3,97 - 3,87 (m, 1H), 3,59 - 3,45 (m, 1H), 3,30 - 3,12 (m, 1H), 1,89-1,78 (m,
1H), 1,65 - 1,24 (m, 5H); LC-MS(ESI): 586,33 [M+H]"

[Vi du 15: Diéu ché axit (53-2-(4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)-3-
flobenzyl)-1-(oxetan-2-ylmetyl)- 14 _benzo|[d]imidazol-6-carboxylic]

Axit (S)-2-(4—(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-yl)-3 -flobenzyl)-1-(oxetan-
2-ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylic

Metyl 2-(4—(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)-3-ﬂophenyl)axetat (720
mg, 1,78 mmol) thu dugc trong Vi du didu ché 38 duoc hoa tan trong 8 mL THF/HO
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(1/1), v NaOH (214 mg, 5.35 mmol) dugc bd sung vao. Cac chit phan tmg dugc khudy
trong 24 gid & nhiét do phong. Sau khi phan tng hoan thanh, 1N HCI dugc bd sung vao
dé diéu chinh dung dich tao thanh dén pH ~2, sau do chiét bang EtOAc. Lop hitu co
duoc 1am kho bang Na;SO4, dugc ¢d dac dudi ép sudt giam va duoc tinh ché bang cach
st dung MPLC, nho d6 thu dugc axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3-
flophenyl)axetic (680 mg, 1,75 mmol, 98%).

TH NMR (500 MHz, MeOD) § 7,99 (t, J= 8,1 Hz, 1H), 7,76 (t, /= 7,8 Hz, 1H),
7,56 (t, J=8,1 Hz, 1H), 7,48 (d, J=7,6 Hz, 1H), 7,17-7.27 (m, 4H), 6,82 (d, J= 8,2 Hz,
1H), 5,52 (s, 2H), 3,70 (s, 2H).

Axit 2-(4-(6-((4-clo-2-ﬂobenzy1)0xy)pyridin-2—y1)-3-ﬂophenyl)axetic (150 mg,
0,385 mmol) dugc hoa tan trong DMF (1,5 mL), va metyl (S)-4-amino-3-((oxetan-2-
ylmetyl)amino)benzoat (91 mg, 0,385 mmol) thu dugc trong Vi du didu ché 7, EDC
(148 mg, 0,770 mmol) va HOBt (118 mg, 0,770 mmol) duge bd sung vao. Céc chét phan
ung dugc khudy trong 24 giv dudi nito ¢ nhiét do phong. Sau khi phan ung hoan thanh,
nudce dugce bd sung vao, dung dich tao thanh dugc chiét véi EtOAc, dugc lam kho véi
MgSO;4 dugc cb dic dudi ap suit giam, nho d6 thu duoc chét trung gian, metyl (S)-4-
(2-(4-(6-((4—clo-2-ﬂobenzyl)oxy)pyridin-Z-yl)-3-ﬂophenyl)axetamid0-3-((0xetan-2-
ylmetyl)amino)benzoat (200 mg, 0,329 mmol). Chat trung gian nay dugc hoa tan trong
AcOH (3,77 mL, 65,8 mmol) ma khong cAn tinh ché thém, va sau d6 duge khudy trong
3 gir & 120°C. Sau phan tng, viéc co ddc dugc thuc hién dudi ap sudt giam. Nude duge
bd sung vao, va dung dich tao thanh dugc chiét véi EtOAc, dugce lam kho véi MgSOs,
va dugce co dac dudi ap sudt giam, nho d6 thu duge chét trung gian, metyl (S)-2-(4-(6-
((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3 -flobenzyl)-1-(oxetan-2-ylmetyl)-14-
benzo[d]imidazol-6-carboxylat (150 mg, 0,254 mmol). Chét trung gian nay dugc hoa
tan trong THF/H,0 (1 mL/1 mL) ma khong can tinh ché thém, va NaOH (30 mg, 0,763
mmol) duge bd sung vao, sau do khudy trong 24 gid ¢ nhiét do phong. Sau khi phan ing
hoan thanh, nudc duge bd sung vao, va 1IN HCI dugc b6 sung vao dé axit hoa dung dich
tao thanh dén pH ~2. Viéc chiét duoc thuc hién véi EtOAc va viéc lam kho duogc thuc
hién v6i MgSOs, sau d6 ¢b dic dudi 4p sudt gidm. Dich o ddc tao thanh duge tinh ché
bing cach st dung MPLC, nhd d6 thu duoc axit  (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-3-flobenzyl)-1 -(oxetan-2-ylmetyl)- 1 H-benzo[d]imidazol-

6-carboxylic (70 mg, 0,122 mmol, 48%).
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'H NMR (500 MHz, MeOD) § 8,30 (s, 1H), 8,01 (t, /= 7,9 Hz, 2H), 7,73 (dd, J
= 20,8, 7,9 Hz, 2H), 7,54 (s, 1H), 7.47 (d, J = 7,6 Hz, 1H), 7,15-7,25 (m, 4H), 6,83 (d,
J=82 Hz, 1H), 5,51 (s, 2H), 5,19-5,04 (1H), 4,62-4,65 (m, 2H), 4,53-4,56 (m, 3H),
4,44 (d, J=9,2 Hz, 1H), 2,81-2,69 (1H), 2,56-2,39 (1H).

[Vi du 16: Didu ché axit (S)-2—(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-
2-yl)benzyl)-1-(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic|

Axit (S)-Z-(4-(6-((2-ﬂ0-4-.(triﬂomety1)benzyl)oxy)pyridin-2-y1)benzyl)- 1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic

Metyl 2-(4-(6-((2-flo-4- (triﬂometyl)benzyl)oxy)pyridin-”-yl)phenyl)axetat
(1,71 g, 4,07 mmol) thu duogc trong Vi du didu ché 41 du’cc hoa tan trong 20 mL
THF/H,0 (1/1), va NaOH (488 mg, 12,2 mmol) dugc bd sung vao. Céc chét phan tng
dugc khudy trong 24 gio ¢ nhiét do phong. Sau khi phan (g hoan thanh, 1IN HCI dugc
bd sung vao dé diéu chinh dung dich tao thanh dén pH ~2, sau do chiét biang EtOAc.
Lép hitu co dugc lam kho bang Na,SO4, dugc co ddc dudi ap suét giam, va dugc tinh
ché bing cach st dung MPLC, nhd d6 thu duge axit 2-(4-(6-((2-flo-4-
(triﬂometyl)benzyl)oxy)pyridin-ZZ-yl)phenyl)axetic (1,53 g, 3,77 mmol, 93%).

'H NMR (400 MHz, CDCl3) 8 7,96 (dd, J= 6.4, 1.8 Hz, 2H), 7,73-7,56 (m, 2H),
7.44-7,32 (m, 5H), 6,76 (d, J= 8,2 Hz, 1H), 5,62 (s, 2H), 3,71 (s, 2H).

Axit 2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2~y1)phenyl)axetic (150
mg, 0,370 mmol) dugc hoa tan trong DMF (2 mL), va metyl (S)-4-amino-3-((oxetan-2-
ylmetyl)amino)benzoat (87 mg, 0,370 mmol) thu dugc trong Vi du didu ché 7, HATU
(422 mg, 1,110 mmol) va TEA (0,155 mL, 1,110 mmol) dugc bd sung vao. Cac chit
phan ung duoc khudy trong 24 git dudi nito ¢ nhiét d6 phong. Sau khi phan ing hoan
thanh, nudc duoc bd sung vao, va dung dich tao thanh dugc chiét voi EtOAc, duge 1am
kho voi MgSOs, va duge cd dac dudi ap suét giam, nho do thu duge chét trung gian,
metyl (S)-4-(2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin—2-y1)phenyl)axetamido)
-3-((oxetan-2-ylmetyl)amino)benzoat (230 mg, 0,369 mmol). Chét trung gian nay duoc
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hoa tan trong AcOH (4,22 mL, 73,8 mmol) ma khong cin tinh ché thém, va dugc khuéy
trong 3 gio & 120°C. Sau phan tmg, viéc cd dac dugc thuc hién dudi ap sudt giam. Nuégc
duogc bd sung vao va dung dich tao thanh dugc chiét vai EtOAc, duoc lam kho voi
MgSO;4 va duge co dac dudi ap suét giam, nho do thu duge chét trung gian, metyl (S)-
2-(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2—yl)benzy1)- 1-(oxetan-2-ylmetyl)-
1 H-benzo[d]imidazol-6-carboxylat (220 mg, 0,363 mmol). Chét trung gian nay duoc
hoa tan trong THF/ILO (1 mL/1 mL) ma khong can tinh ché thém, va NaOH (44 mg,
1,090 mmol) dugc bd sung vao, sau do khudy trong 24 gi & nhiét do phong. Sau khi
phan tng hoan thanh, nu¢e duge b6 sung vao va 1IN HCI duoc bd sung vao dé axit hoa
dung dich tao thanh dén pH ~2. Viéc chiét duge thuc hién voi EtOAc, va viée 1am kho
duoc thuc hién véi MgSO4, sau do ¢b déac dudi ép sudt giam. Dich ¢ ddc tao thanh duogc
tinh ché bing cach st dung MPLC, nho do thu duoc axit (S)-2-(4-(6-((2-flo-4-
(triflometyl)benzyl) oxy)pyridin-2-yl)benzyl)-1 -(oxetan-2-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylic (36 mg, 0,061 mmol, 17%).

IH NMR (500 MHz, MeOD) § 8,28 (s, 1H), 8,00 (q, /= 8,2 Hz, 3H), 7.74-7,78
(m, 2H), 7,69 (d, J= 8,5 Hz, 1H), 7,50 (t, /= 7.8 Hz, 3H), 7,39 (d, J= 8,2 Hz, 2H), 6,82
(d, J= 17,9 Hz, 1H), 5,64 (s, 2H), 4,54 (dd, J = 29.6, 16,2 Hz, 2H), 4,34 (dd, J = 14,6,
3.1 Hz, 1H), 4,20 (dd, J= 14,8, 9,3 Hz, 1H), 4,05-4,11 (m, 1H), 3,72-3,77 (m, 2H), 1,82
(d, J=1,3 Hz, 1H), 1,73-1,76 (m, 1H).

[Vi du 17: Piéu ché axit (8)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-2-
flophenoxy)-1-(oxetan-2-ylmetyl)- 1/ _benzo[d]imidazol-6-carboxylic]

O_N
[ass
o) N\ N
| 0
Z

Axit (5’)-2-(4-(6-((4-clo—2—ﬂobenzyl)oxy)pyridin-Z-yl)-Z-ﬂophenoxy)- 1-(oxetan
-2-ylmetyl)- 1 H-benzo[d]imidazol-6-carboxylic

4-(6-((4-010-2-ﬂ0benzyl)oxy)pyridin-2-yl)-2-ﬂophenol (76 mg, 0,219 mmol)
thu dugc trong Vi du didu ché 40 duoc hoa tan trong DMF (2 mL) va -BuOK (45 mg,
0,397 mmol) dugc bd sung vao, sau do khudy trong 15 phit dudi nito ¢ nhiét do phong.
Metyl  (S)-2-benzylsulfonyl-1 -(oxetan-2-ylmetyl)- 1H-benzo[d] imidazol-6-carboxylat
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(80 mg, 0,199 mmol) thu duge trong Vi dy diéu ché 18 duoc bd sung vao va duge khudy
trong 3 gio & nhiét do phong. Sau khi phan ing hoan thanh, nude dugc bo sung vao va
dung dich tao thanh dugc chiét v6i EtOAc, duoc lam kho vai MgSOs va duge ¢d dac
du6i 4p sudt giam, nho d6 thu duge chét trung gian, metyl (5)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flophenoxy)-1 -(oxetan-2-ylmetyl)-1H-
benzo[d]imidazol-6-carboxylat (27 mg, 0,046 mmol). Chét trung gian nay duoc hoa tan
trong THF/H20 (1 mL/1 mL) ma khong can tinh ché thém va NaOH (5,5 mg, 1,137
mmol) dugc bd sung vao, sau do khudy trong 24 git & nhiét do phong. Sau khi phan ing
hoan thanh, nudc dugc bd sung vao va IN HCI dugc bd sung vao dé axit hoa dung dich
tao thanh dén pH ~2. Viéc chiét dugc thyc hién bang cach st dung BtOAc va viée lam
kho dugc thuc hién véi MgSO4, sau d6 ¢d dac duoi ap sut giam. Dich cd dic tao thanh
duogc tinh ché bang cach st dung MPLC, nho do thu duoc axit (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flophenoxy)-1 -(oxetan-2-ylmetyl)-1H-benzo[d]imidazol
-6-carboxylic (10 mg, 0,017 mmol, 38%).

'H NMR (400 MHz, CDCl) 8 8.20 (s, 1H), 7,90-7,98 (m, 2H), 7,85 (d, J=9,1
Hz, 1H), 7,67 (t, J= 8,0 Hz, 1H), 7,56-7,60 (m, 2H), 7,46 (t,J = 8,0 Hz, 1H), 7,32-7.35
(m, 1H), 7,12-7,15 (m, 2H), 6,78 (d, /= 8,2 Hz, 1H), 5,49 (d, J=26,1 Hz, 2H), 5,28 (d,
J=173 Hz, 1H), 4,67 (q, J= 7,2 Hz, 1H), 4,46-4,51 (m, 3H), 2,81 (d, J = 5.9 Hz, 1H),
2,65 (d, J= 11,9 Hz, 1H).

[Vi du 18: Piéu ché axit (S)-2-(2-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenoxy)- 1-(0xetan-2-ylmetyl)- 1 H-benzo[d] imidazol-6-carboxylic]

Uij Rass

Axit (S)-2-(2-clo-4-(6-((4-clo-2- flobenzyl)oxy)pyridin-2-yl)phenoxy)-1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic

2-010-4-(6-((4—c10-2-ﬂobenzyl)oxy)pyridin-2-yl)phenol (77 mg, 0,211 mmol)
thu dugc trong Vi du didu ché 39 duoc hoa tan trong DMF (2 mL) va -BuOK (32 mg,
0,288 mmol) duoc bd sung vao, sau do khudy trong 15 phtt dudi nito ¢ nhiét do phong.
Metyl  (S)-2-benzylsulfonyl-1-(oxetan- -2-ylmetyl)-1H- benzo[d]imidazol-6-carboxylat

(77 mg, 0,192 mmol) thu dugc trong Vi du diéu ché 18 dugc bd sung vao, sau do khudy
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trong 3 gio & nhiét do phong. Sau khi phan Umng hoan thanh, nuée duge bd sung vao va
dung dich tao thanh dugc chiét v&i EtOAc, duge lam kho vai MgSO4 va duoe c6 dac
dudi ap suét giam, nho d6 thu duge chét trung gian, metyl (S)-2-(2-clo-4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)-1 -(oxetan-2-ylmetyl)-1H-benzo[d]imidazol-6-
carboxylat (50 mg, 0,082 mmol). THE/H>O (1 ml/1 mL) dugc hoa tan ma khong can
tinh ché thém, va NaOH (10 mg, 0,247 mmol) dugc bd sung vao, sau do khudy trong 24
gio & nhiét do phong. Sau phan tmg, nudc duoc bd sung vao va 1N HCI duoc bd sung
vao dé axit hoa dung dich tao thanh dén pH ~2. Viéc chiét dugc thuc hién voi EtOAc,
va viée 1am kho dugc thye hién véi MgSOa, sau do co dac dudi ap suét giam. Dich ¢0
dic tao thanh dugc tinh ché bang cach st dung MPLC, nho d6 thu dugc axit (S)-2-(2-
clo-4-(6-((4-clo-2-flob enzyl)oxy)pyridin-2-yl)phenoxy)-1 -(oxetan-2-ylmetyl)-1H-
benzo[d] imidazol-6-carboxylic (23 mg, 0,039 mmol, 47%).

IH NMR (500 MHz, CDCl3) & 8,28 (s, 1H), 8,17-8,19 (m, 1H), 7,98-8.03 (m,
2H), 7,60-7,71 (m, 3H), 7,44-7,51 (m, 1H), 7.,34-7,40 (m, 1H), 7,16 (dd, /= 9,8, 7,0 Hz,
2H), 6,80 (dd, J = 14,6, 8.2 Hz, 1H), 5,48-5,60 (m, 2H), 5,34-5,39 (m, 1H), 4,66-4,75
(m, 1H), 4,48-4,61 (m, 3H), 2,84-2,92 (m, 1H), 2,63-2,78 (m, 1H).-

[Vi du 19: Didu ché axit (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-y1)-2,6-
diflophenoxy)-1-(oxetan-2-ylmetyl)- 14 -benzo[d]imidazol-6-carboxylic]

-y
@)

Axit (S)-Z-(4-(6-((4-clo-2—ﬂobenzyl)oxy)pyridin-2-y1)-2,6-diﬂophenoxy)-1-
(oxetan-2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic

4-(6-((4-010-2-ﬂ0benzy1)oxy)pyridin-2-y1)-2,6-diﬂ0phenol (200 mg, 0,547
mmol) thu duge trong Vi du didu ché 59 duoc hoa tan trong TEA (0,08 mL), va metyl
(S)-2-benzylsulfonyl-1 -(oxetan-2-ylmetyl)-1H _benzo[d]imidazol-6-carboxylat (44 mg,
0,109 mmol) thu dugc trong Vi du didu ché 18 duoc b sung vao, sau do khudy trong
24 gior & 120°C. Sau khi phan mg hoan thanh, dung dich tao thanh duoc c6 dac dudi ap

suit giam va dugc tinh ché bang cach st dung MPLC, nho d6 thu duoc chat trung gian,
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metyl (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)—2,6-diﬂophenoxy)— 1-(oxetan-
2-ylmetyl)-1H-benzo[d]imidazol-6-carboxylat (22 mg, 0,036 mmol, 33%).

'H NMR (500 MHz, MeOD) & 8,30 (s, 1H), 7,93-7,96 (m, 3H), 7,83 (t, J = 7,8
Hz, 1H), 7,55-7,62 (m, 2H), 7.49 (d, /= 8,5 Hz, 1H), 7,23-7,28 (m, 2H), 6,91 (d, J=8,2
Hz, 1H), 5,58 (s, 2H), 5,31-5,35 (m, 1H), 4,65-4,71 (m, 2H), 4,59 (dd, J= 15,4, 3,5 Hz,
1H), 4,40-4,44 (m, 1H), 3,94 (d, /= 6,1 Hz, 3H), 2,85-2,90 (m, 1H), 2,65-2,71 (m, 1H)

Chéit trung gian, metyl (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z—yl)—2,6—
diﬂophenoxy)-1-(oxetan-2-ylmetyl)-lH-benzo[a’]imidazol—6-carb0xylat (22 mg, 0,036
mmol), duoc hoa tan trong THF/H20 (1 mL/1 mL), va NaOH (4 mg, 0, 108 mmol) duogc
b6 sung vao, sau dé khudy trong 24 gity & nhiét do phong. Sau khi phan ing hoan thanh,
nude duoce bd sung vao, va IN HCI duge bd sung vao dé axit hoa dung dich tao thanh
dén pH ~2. Viéc chiét duoc thuc hién véi EtOAc va viée lam khd duge thyc hien v6i
MgSOq, sau d6 ¢d dic dudi ap suét giam. Dich ¢d ddc tao thanh duoc tinh ché bang cach
st dung MPLC, nho d6 thu dugc axit (5)-2-(4-(6-((4-c10-2—ﬂobenzyl)oxy)pyridin—Z-yl)-
2,6-diﬂ0phenoxy)-1-(oxetan-2-y1metyl)-1H—benzo[d]imidazol—6-carboxylic (8 mg,
0,013 mmol, 37%).

'H NMR (500 MHz, MeOD) & 8,28-8,30 (m, 1H), 7.88-8,01 (m, 3H), 7,77-7.85
(m, 1H), 7,54-7,64 (m, 2H), 7,44-7,53 (m, 1H), 7,18-7,30 (m; 2H), 6,88 (dd, J =22.9,
8,2 Hz, 1H), 5,53-5,59 (m, 2H), 5,30-5,37 (m, 1H), 4,65-4,70 (m, 2H), 4,58 (dd, J =
15.3, 3,4 Hz, 1H), 4,41-4,48 (m, 1H), 2,84-2,91 (m, 1H), 2,63-2,70 (m, 1H).

[Vi du 20: Piéu ché axit (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-3-
flophenoxy)-1-(oxetan-2-ylmetyl)- 14 _benzo[d]imidazol-6-carboxylic]

Cl F R
ot
| J ¢ 0

Axit (S)-Z-(4-(6-((4-clo-2—ﬂ0benzyl)oxy)pyridin-z-yl)-3-ﬂophenoxy)- 1-(oxetan
-2-ylmetyl)-1H-benzo[d] imidazol-6-carboxylic

4-(6-((4-c10—2-ﬂ0benzyl)oxy)pyridin—Z-yl)-3-ﬂophenol (150 mg, 0,431 mmol)
thu duoc trong Vi du didu ché 37 duoc hoa tan trong DMF (2 mL), va -BuOK (73 mg,
0,647 mmol) duoc bd sung vao, sau do khudy trong 15 phtt dudi nito 6 nhiét 4o phong.

Metyl  (S)-2-benzylsulfonyl-1 -(oxetan-2-ylmetyl)-1H _benzo|d|imidazol-6-carboxylat
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(173 mg, 0,431 mmol) thu dugc trong Vidu didu ché 18 dugc bd sung vao, sau do khudy
trong 3 gi' & nhiét do phong. Sau khi phan tung hoan thanh, nude dugce bd sung vao, va
dung dich tao thanh dugc chiét voi EtOAc, duoc lam khod véi MgSQOa va dugce ¢o dac
dudi ap sut giam, nho do thu dugc chit trung gian, metyl (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-y1)-3-flophenoxy)-1 -(oxetan-2-ylmetyl)-1H-benzo[d]imidazol
-6-carboxylat (125 mg, 0,211 mmol). Chét trung gian nay duge hoa tan trong THE/H>O
(1 mL/1 mL) ma khong cAn tinh ché thém, NaOH (25 mg, 0,633 mmol) dugc b6 sung
vao, sau do khudy trong 24 git ¢ nhiét do phong. Sau phan ng, nude duge bd sung vao
va 1IN HCI dwoc bd sung vao dé axit hoa dung dich tao thanh dén pH ~2. Viéc chiét
duoc thuc hién véi EtOAc, va viéc lam kho duoc thuc hién véi MgSOs, sau do co dac
dudi ap suit giam. Dich ¢ déc tao thanh duoc tinh ché béng cach st dung MPLC, nho
do thu dugc axit (S)-Z-(4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-2-yl)-3-ﬂophenoxy)—1-
(oxetan-Z-ylmetyl)-1H—benzo[d]imidazol-6-carboxylic (64 mg, 0,111 mmol, 52%).

'HNMR (500 MHz, MeOD) & 8,25 (d,J=9.2 Hz, 1H), 8,18 (t, J= 8,5 Hz, 1H),
7,96 (d, J= 8,5 Hz, 1H), 7,80 (t, /="7.8 Hz, 1H), 7,48-7,59 (m, 3H), 7,37-7,41 (m, 2H),
7.23-7,27 (m, 2H), 6,87 (d, J= 8,2 Hz, 1H), 5,5 1-5,55 (m, 2H), 5,27-5,32 (m, 1H), 4,64-
4,70 (m, 2H), 4,47-4,54 (m, 2H), 2,84-2,89 (m, 1H), 2,60-2,65 (m, 1H).

[Vi du 21: Diéu ché axit 2-(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-
yl)benzyl)-1-(oxazol-5 -ylmetyl)-1H-benzo [d]imidazol-6-carboxylic]

N
FsC F =
@ N
\ OH
O Ny N .
| 0

Axit 2-(4—(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-(oxazol-
5-ylmetyl)-1H-benzo[d|imidazol- -6-carboxylic

Axit 2-(4-(6-((2-flo-4- (triflometyl)benzyl)oxy)pyridin-2- yl)phenyl)axetic (170
mg, 0,419 mmol) dugc hoa tan trong DMF (2,5 mL), va metyl 4-amino-3- ((oxazol-5-
ylmetyl)amino)benzoat (110 mg, 0,445 mmol) thu dugc trong Vi du didu ché 23, HATU
(478 mg, 1,258 mmol) va TEA (0,175 mL, 1,258 mmol) dugc bd sung vao. Cac chét
phan tmg dugc khudy trong 24 git dudi nito ¢ nhiét do phong. Sau khi phan (mg hoan

thanh, nudc dugc bd sung vao va dung dich tao thanh duogc chiét véi EtOAc, duoc lam
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kho voi MgSOs va duge o dic dudi ap sudt giam, nho d6 thu duge chét trung gian,
metyl 4—(2-(4-(6—((2-ﬂo-4-(triﬂomety1)benzyl)oxy)pyridin-2-y1)phenyl)axetamido)—3-
((oxazol-5-ylmetyl)amino)benzoat (260 mg, 0,410 mmol). Chét trung gian nay dugc hoa
tan trong AcOH (4,69 mL, 82,0 mmol) ma khong can tinh ché thém va sau d6 dugc
khudy trong 3 git ¢ 120°C. Sau phan tng, viée ¢ dac duge thuc hién dudi ap suét giam.
Nude dugce bd sung V-élo va dung dich tao thanh dugc chiét vai EtOAc, dugce lam kho
voi MgSO4 va duge cd dic dudi ap sudt giam, nhd do thu duoc chéit trung gian, metyl
2-(4—(6-((2-ﬂo-4-(triﬂ0metyl)benzyl)oxy)pyridin-2-yl)benzy1)- 1-(oxazol-5-ylmetyl)-

1 H-benzo|d]imidazol-6-carboxylat (248 mg, 0,402 mmol). Chat trung gian nay dugc
hoa tan trong THE/HL0 (1 mL/1 mL) ma khong can tinh ché thém va NaOH (48 mg,
1,207 -mmol) dugc bd sung vao, sau do khudy trong 24 gio ¢ nhiét do phong. Sau khi
phan ng hoan thanh, nudc dugc bd sung vao va 1IN HCI duoc bd sung vao dé axit hoa
dung dich tao thanh dén pH ~2. Viée chiét duge thuc hién bing cach sir dung EtOAc va
viéc lam kho duoc thyc hién voi MgSOs, sau d6 co dac dudi ap suét giam. Dich c6 dic
tao thanh duogc tinh ché bang cach st dung MPLC, nho do thu duoc axit 2-(4-(6-((2-flo-
4-(triﬂometyl)benzyl)oxy)pyridin—2-yl)benzyl)- 1-(oxazol-5-ylmetyl)-1H-
benzo[d]imidazol-6-qarboxylic (60 mg, 0,100 mmol, 25%).

'H NMR (500 MHz, MeOD) & 8,33 (s, 1H), 7,94-8,05 (m, 4H), 7,68-7,78 (m,
3H), 7,48-7,54 (m, 3H), 7,33-7,37 (m, 2H), 6,91-6,95 (m, 1H), 6,83 (d, J=8,2 Hz, 1H),
5,59-5,70 (m, 4H), 4,56 (s, 2H).

[Vi du 22: Pidu ché axit 2-(3-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-

yl)benzyl)-1 -(oxazol-5-ylmetyl)-1H _benzo[d]imidazol-6-carboxylic]
70

S Cl
Axit 2-(3—c10-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—Z-yl)benzyl)-l-(oxazol-S-
ylmetyl)—1H—benzo[d]imidazol-6—carboxylic
Axit 2-(3-clof4-(6-((4-010-2~flobenzyl)oxy)pyridin-Z-yl)phenyl)axetic (110 mg,
0,271 mmol) thu dugc trong Vi du didu ché 56 duoc hoa tan trong DMF (1,5 mL), va
metyl 4-amino-3-((oxazol-S-ylmetyl)amino)benzoat (67 mg, 0,271 mmol) thu dugc

trong Vi du didu ché 23, EDC (104 mg, 0,542 mmol) va HOBt (83 mg, 0,542 mmol)
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dugce bd sung vao. Cac chét phan tmg dugc khudy trong 24 gio dudi nito ¢ nhiét do
phong. Sau khi phan tmg hoan thanh, nuge dugc bd sung vao va dung dich tao thanh
duoc chiét véi EtOAc, dugc lam kho véi MgSO4 va duge co dic dudi ap sudt giam, nho
d6 thu dugc chat trung gian, metyl 4-(2-(3-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetamido)-3-((ovaOI-S-ylmetyl)amino)benzoat (147 mg, 0,231 mmol).
Chét trung gian nay dugc hoa tan trong AcOH (2,65 mL, 46,3 mmol) ma khong can tinh
ché thém, va sau d6 duge khudy trong 3 gio ¢ 120°C. Sau khi phan ing hoan thanh, viéc
¢6 dic dugc thuc hién dudi ép sudt giam. Nudc duge bd sung vao va dung dich tao thanh
duoc chiét véi EtOAc, dugce 1am kho véi MgSO4 va duge ¢d déc dudi ap sudt giam, nho
d6 thu duoc chat trung gian, metyl 2-(3-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-l-(oxazol—S-ylmetyl)-lH-benzo[d]imidazol-6-carboxylat (112 mg, 0,181
mmol). Chét trung gian nay dugc hoa tan trong THEF/H>O (1 ml./1 mL) ma khong can
tinh ché thém va NaOH (22 mg, 0,544 mmol) dugc bd sung vao, sau do khudy trong 24
gio & nhiét do phong. Sau khi phan Gng hoan thanh, nudc duge bo sung vao va dung
dich tao thanh duge axit hoa véi IN HCI dén pH ~2. Viée chiét dwoc thuc hién bang
céch sir dung EtOAc va viée 1am kho duge thuce hién vi MgSOy, sau d6 ¢ ddc dudi ap
sudt giam. Dich ¢d ddc tao thanh dugc tinh ché bang cach st dung MPLC, nh¢ do6 thu
dugc  axit 2-(3—010-4-(6-((4-010-2-ﬂ0benzy1)0xy)pyridin—2-yl)benzyl)-1—(oxazol-5-
ylmetyl)—IH-benzo[d]imidazol-6-carboxylic (20 mg, 0,033 mmol, 18%).

'H NMR (500 MHz, MeOD) § 8,39 (d, J = 40,9 Hz, 1H), 8,08-8,14 (m, 1H),
8,03 (dd, J= 8.5, 1,5 Hz, 1H), 7,73-7,83 (m, 2H), 7,51-7,58 (m, 2H), 7,36-7,42 (m, 1H),
7.20-7,31 (m, 4H), 6,99 (d, J= 32,3 Hz, 1H), 6,85 (d. J = 8,2 Hz, 1H), 5,64-5,77 (m,
2H), 5,48 (d, J = 24,4 Hz, 2H), 4,56 (d, J= 7.6 Hz, 2H).

[Vi du 23: Diu ché axit 2-(4-(6-((4-clo-2-flobenzyljoxy)pyridin-2-yl)-3-

flobenzyl)-1-(oxazol-5-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic]
770
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Axit 2—(4-(6-((4—010—2-ﬂ0benzyl)oxy)pyridin-2-yl)-3-ﬂobenzy1)-1-(oxazol-5-
ylmetyl)-1H-benzo[d]imidazol-6-carboxylic
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Axit 2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin—2—yl)—3-ﬂophenyl)axetic (110 mg,
0,282 mmol) duge hoa tan trong DMF (1,5 mL), va metyl 4-amino-3-((oxazol-5-
ylmetyl)amino)benzoat (70 mg, 0,282 mmol) thu dugc trong Vi du didu ché 23, EDC
(108 mg, 0,564 mmol) va HOBt (86 mg, 0,564 mmol) dugc bd sung vao. Céc chét phén
ung duoc khudy trong 24 gi¢ dudi nito ¢ nhi€t do phong. Sau khi phan (g hoan thanh,
nudce dugce bd sung vao, viéc chiét duogc thuc hién vai EtOAc, va dich chiét tao thanh
duoc lam kho bang MgSOy4 va dugc co ddc dudi ap sudt giam, nho do thu duoc chét
trung gian, metyl 4-(2-(4-(6-((4—010-2-ﬂ0benzy1)0xy)pyridin—2-yl)-3—
flophenyl)axetamido)-3-((oxazol-5 -ylmetyl)amino)benzoat (98 mg, 0,158 mmol). Chét
trung gian nay duge hoa tan trong AcOH (1,81 mL, 31,7 mmol) ma khong can tinh ché
thém, va duoc khudy trong 3 gio & 120°C. Sau khi phan g hoan thanh, viéc cd dac
dugc thuc hién dudi ap suét giam. Nudc dugc bd sung vao, viéc chiét duogc thuc hién
v6i BtOAc va dich chiét tao thanh dugc lam kho bang MgSOs va duge ¢ dac dudi dp
sudt giam, nhd &6 thu dugc chat trung gian, metyl 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-3-flobenzyl)-1 -(oxazol-5-ylmetyl)-1H- -benzo[d]imidazol-
6-carboxylat (93 mg, 0,155 mmol). Chét trung gian nay dugc hoa tan trong THF/H,0
(1 mL/1 mL) ma khong cAn tinh ché thém va NaOH (19 mg, 0,464 mmol) duoc bd sung
vao, sau d6 khudy trong 24 gid & nhigt do phong. Sau khi phan ung hoan thanh, nudc
duoc bd sung vao va dung dich tao thanh duoc axit hoa dén pH ~2 bang cach s dung
IN HCI. Viéc chiét dugc thuc hién voi EtOAc va vige lam khd duogc thuc hién voi
MgSOs, sau d6 co ddc dudi ap suét giam. Dich cd déc tao thanh dugc tinh ché béng cach
stt dung MPLC, nho d6 thu dugc axit 2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-y1)—3-
ﬂobenzyl)-l-(oxazol—S-ylmetyl)-1H—benzo[d]imidazol—6--carboxy1ic (34 mg, 0,058
mmol, 37%).

'H NMR (400 MHz, MeOD) § 8,29 (s, 1H), 7,93-8,03 (m, 3H), 7,70 (q, J =76
Hz, 2H), 7,50 (t, J= 3,0 Hz, 1H), 7.42 (d, J= 5,9 Hz, 1H), 7,16-7,21 (m, 3H), 7,08 (d,
J=123 Hz, 1H), 6,98 (s, 1H), 6,78 (d, /= 8,2 Hz, 1H), 5,64 (s, 2H), 5,46 (s, 2H), 4,53
(s, 2H).

[Vi du 24: Diédu ché axit 2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-Z-»yl)benzyl)-
1-((4-propyl-4 H-1,2,4-triazol-3 -yD)metyl)-1H-benzo[d] imidazol-6-carboxylic]
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Axit  2-(4-( 6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2—y1)benzy1)- 1-((4-propyl-4H-
1,2,4-triazol-3-yl)metyl)- 14 “benzo[d]imidazol-6-carboxylic

Axit 2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-z-yl)phenyl)axetic (116 mg, 0,311
mmol) thu dugc trong Vi du didu ché 2 duoc hoa tan trong DMF (1,5 mL), va metyl 4-
amino-3-(((4-propyl-4H—1,2,4—triazol-3-yl)metyl)amino)benzoat (90 mg, 0,311 mmol)
thu dugc trong Vi du diéu ché 43, EDC (119 mg, 0,622 mmol) va HOBt (95 mg, 0,622
mmol) dugc bd sung vao. Céc chét phan (mg duoc khudy trong 24 gid dudi nito ¢ nhigt
d6 phong. Sau khi phan tmg hoan thanh, nudc duge bd sung vao va dung dich tao thanh
duoc chibt voi EtOAc, dugc lam kho véi MgSO4 va duge ¢ dac dudi ap sudt giam, nho
d6 thu duoc chét trung gian, metyl 4-(2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenyl)axetamido)-3-(((4-propyl-4H _1,2,4-triazol-3-yl)metyl)amino)benzoat (158
mg, 0,246 mmol). Chét trung gian nay dugc hoa tan trong AcOH (2,81 mL, 49,1 mmol)
ma khong cén tinh ché thém va duoc khudy trong 3 gio ¢ 120°C. Sau phan ung, viéc ¢o
dic dugc thuc hién dudi ap sudt giam. Nude dugc bd sung vao va dung dich tao thanh
duoc chiét véi EtOAc, dugc lam kho vai MgSOs va dugce cd dac dudi ap suét giam, nho
d6 thu dugc chit trung gian, metyl 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-((4-propyl-4H-1 ,2.,4-triazol-3-yl)metyl)-1H -benzo[d]imidazol-6-
carboxylat (118 mg, 0,189 mmol). Chét trung gian nay duoc hoa tan trong THF/H20 (1
mL/1 mL) ma khong cAn tinh ché thém va NaOH (38 mg, 0,944 mmol) dugc bd sung
vao, sau do khudy trong 24 gio ¢ nhiét do phong. Sau khi phan ng hoan thanh, nudc
dugc bd sung vao va dung dich tao thanh dugc axit hoa dén pH ~2 st dung IN HCL
Vice chiét dugc thyce hién bing cach st dung BtOAc, va viée lam kho duge thuc hién
bang cach st dung MgSOs, sau d6 co ddc dudi ap suét giam. Dich ¢ déc tao thanh duoc
tinh ché bing cach st dung MPLC, nhd d6 thu dugc axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((4-propyl-4H-1,2,4-triazol-3 -yD)metyl)-1H-
benzo[d]imidazol-6-carboxylic (33 mg, 0,054 mmol, 29%).
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IH NMR (500 MHz, MeOD) & 8,38-8,41 (m, 1H), 8,19 (s, 1H), 8,03 (dd, /= 8.4,
1.4 Hz, 1H), 7,95 (d, J = 8,2 Hz, 2H), 7,72-7,76 (m, 2H), 7,55 (t, /= 8,1 Hz, 1H), 7.4
d, J= 7.6 Hz, 1H), 7,31 (d, J = 8,2 Hz, 2H), 7,21-7.27 (m, 2H), 6,78 (d, /= 8.2 Hz,
1H), 5,76 (s, 2H), 5,48-5,60 (m, 2H), 4,50 (s, 2H), 3,83 (&, J= 7.5 Hz, 2H), 1,49-1,55
(m, 2H), 0,75 (t, J= 7.5 Hz, 3H).

[Vi du 25: Didu ché axit 2-(4-(6-((2-flo-4-(triflometyl)benzyl)oxy)pyridin-2-
yl)benzyl)-1-((4-propyl-4H-1 2.4-triazol-3-yl)metyl)-1H-benzo[d] imidazol-6-

carboxylic]

Axit 2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-((4-
propyl-4H-1,2,4-triazol-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic

Axit 2-(4-(6-((2-ﬂ0-4-(triflometyl)benzyl)oxy)pyridin—2-y1)phenyl)axetic (126
mg, 0,311 mmol) dugc hoa tan trong DMF (1,5 mL), va metyl 4-amino-3-(((4-propyl-
4H-1,2,4-triazol-3-yl)metyl)amino)benzoat (90 mg, 0,311 mmol) thu dugc trong Vi du
didu ché 43, EDC (119 mg, 0,622 mmol) va HOBt (95 mg, 0,622 mmol) dugc bd sung
vao. Cac chat phan tng dugc khudy trong 24 gi¢ dudi nito ¢ nhiét dod phong. Sau khi
phan ung hoan thanh, nudc dugce bd sung vao va dung dich tao thanh duoc chiét voi
EtOAc, dugc 1am khd voi MgSOq va duge ¢b dac dudi ap sudt giam, nho d6 thu duge
chit trung gian, metyl 4-(2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-
yl)phenyl)axetamido)-3 -(((4-propyl-4H-1,2,4-triazol-3 -yl)metyl)amino)benzoat (135
mg, 0,200 mmol). Chét trung gian nay dugc hoa tan trong AcOH (2,28 mL, 39,9 mmol)
ma khong cin tinh ché thém, va duge khudy trong 3 gis ¢ 120°C. Sau khi phan {mg hoan
thanh, viéc c¢d dic dugc thyc hign dudi ap suét giam. Nudc duoc bd sung vao va dung
dich tao thanh dugc chiét véi EtOAc, duge lam kho véi MgSO4 va dugc cd dac dudi ap
sudt giam, nhd d6 thu duoc chit trung gian, metyl 2-(4-(6-((2-flo-4-
(triﬂometyl)benzyl)oxy)pyridin-2—yl)benzyl)- 1-((4-propyl-4H-1,2,4-triazol-3-
yl)metyl)—lH-benzo[d]imidazol-6-carb0xy1at (126 mg, 0,191 mmol). Chét trung gian
nay dugc hoa tan trong THF/HO (1 mL/1 mL) ma khong can tinh ché thém va NaOH
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(23 mg, 0,574 mmol) dugc bd sung vao, sau do khuéy trong 24 gio ¢ nhiét do phong.
Sau khi phan (g hoan thanh, nuéc duge bd sung vao va dung dich tao thanh duge axit
hoa dén pH ~2 bang cach st dung 1N HCL. Vigc chiét dugc thuc hién bang cach sur dung
EtOAc, va viéc 1am kho duge thuc hién su dung MgSQs, sau d6 co dac dudi ap sut
giam. Dich ¢6 dic tao thanh dugc tinh ché bang cach st dung MPLC, nho d6 thu dugc
axit 2-(4—(6-((2—ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-((4-propyl-4H-
1,2,4—triaz01—3-yl)metyl)-lH-benzo[d]imidazol—6—carb0xylic (60 mg, 0,093 mmol,
49%).

'H NMR (500 MHz, MeOD) & 8,39-8,42 (m, 1H), 8,19 (s, 1H), 8,02-8,04 (m,
1H), 7,94 (d, J= 8,2 Hz, 2H), 7,74-7,78 (m, 3H), 7,50-7.53 (m, 2H), 7,47 (d, J="7,3 Hz,
1H), 7,31 (d, J = 8,2 Hz, 2H), 6,83 (d, J= 8,2 Hz, 1H), 5,76 (s, 2H), 5,60-5,70 (m, 2H),
4,49 (s, 2H), 3,83 (t, J= 7.5 Hz, 2H), 1,49-1,54 (m, 2H), 0,74 (t, J = 17,5 Hz, 3H).

[Vi du 26: DPidu ché axit 2-(3-c10-4-(6—((‘4-clo-2-ﬂobenzyl)oxy)pyridin—2-
yl)benzyl)-1-((4-propyl-4H-1 2 A-triazol-3-yl)metyl)-1H-benzo[d] imidazol-6-carboxlic]

NN

~ C

Axit 2-(3—010-4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin—2-yl)benzyl)-1-((4-propyl-
4H-1,2 4-triazol-3-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

Axit 2—(3-010-4-(6-((4-clo-2—ﬂobenzyl)oxy)pyridin-2-y1)phenyl)axetic (110 mg,
0,271 mmol) thu dugc trong Vi du didu ché 56 duoc hoa tan trong DMF (1,5 mL), va
metyl 4-amino—3-(((4-propy1-4H—1,2,4-triazol-3-yl)metyl)amino)benzoat (78 mg, 0,271
mmol) thu dugc trong Vi du didu ché 43, EDC (104 mg, 0,542 mmol) va HOBt (83 mg,
0,542 mmol) dugc bd sung vao. Céc chét phan tng dugc khudy trong 24 gid dudi nito
& nhiét dd phong. Saa khi phan Gmg hoan thanh, nudc duoc bd sung vao va dung dich
tao thanh dugc chiét v6i EtOAe, dugc 1am kho véi MgSO4 va duge co dac dudi ap sut
giam, nhd dé thu duoc chat trung gian, metyl 4-(2-(3-clo-4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl) axetamido)-3-(((4-propyl-4H-1 ,2,4-triazol-3-
yl)metyl)amino)benzoat (178 mg, 0,263 mmol). Chét trung gian nay dugc hoa tan trong
AcOH (3,00 mL, 52,5 mmol) ma khong cén tinh ché thém va duoc khudy trong 3 gid &
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120°C. Sau phan g, viéc cb dic dugc thuc hién dudi ap suét giam. Nudc dugc bd sung
vao va dung dich tao thanh duoc chiét v&i EtOAc, dugc 1am kho voi MgSOs va duoce
o dic dudi ap suat giam, nho d6 thu duge chét trung gian, metyl 2-(3-clo-4-(6-((4-clo-
2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1-((4-propyl-44-1 ,2,4-triazol-3-yl)metyl)-1H-
benzo[d]imidazol-6-carboxylat (158 mg, 0,240 mmol). Chat trung gian nay duoc hoa
tan trong THF/H2O (1 mL/1 mL) ma khong can tinh ché thém, va NaOH (29 mg, 0,719
mmol) duge bd sung vao, sau do khudy trong 24 gi¢ ¢ nhiét do phong. Sau khi phan ing
hoan thanh, nudc duge bd sung vao va dung dich tao thanh dugc axit hoa dén pH ~2
béng céch st dung 1N HCI. Viéc chiét dugc thuc hién béng cach st dung EtOAc va viéc
1am kho duoc thuc hién st dung MgSOs, sau do ¢o dac dudi ép sut giam. Dich c6 dédc
tao thanh dugc tinh ché béng cach st dung MPLC, nho d6 thu duge axit 2-(3-clo-4-(6-
((4-clo-2-flobenzyl) oxy)pyridin-2-yl)benzyl)-1-((4-propyl-4H-1 ,2.4-triazol-3-
yl)metyl)-lH-benzo[d]imidazol-6-carboxylic (63 mg, 0,098 mmol, 41%).

'H NMR (500 MHz, MeOD) 8 8,45 (s, 1H), 8,23 (s, 1H), 8,04 (d, J = 8,5 Hz,
1H), 7,75-7,78 (m, 2H), 7,53 (t,J= 8,1 Hz, 1H), 7,46 (d, J=17.9 Hz, 1H), 7,38 (s, 1H),
7.21-7,25 (m, 4H), 6,85 (d, J= 8.2 Hz, 1H), 5,83 (s, 2H), 5,46 (s, 2H), 4,50 (s, 2H), 3,92
(t, J=17,5 Hz, 2H), 1,58 (q, J= 7,3 Hz, 2H), 0,81 (t, J=7,3 Hz, 3H).

[Vi du 27: Didu ché axit 2-(4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-Z-yl)-3-
flobenzyl)-1-((4-propyl-4H-1,2,4-triazol-3 -yl)metyl)-1H-benzo|[d]imidazol-6-

carboxylic]

Axit  2-(4-(6-((4-clo-2-flobenzyl) oxy)pyridin-2-yl)-3-flobenzyl)- 1-((4-propyl-
4H-12 4-triazol-3-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

Axit 2-(4-(6-((4-010-2-ﬂ0benzy1)oxy)pyridin-2-yl)«3-ﬂophenyl)axetic (110 mg,
0,282 mmol) dugc hoa tan trong DMF (1,5 mL), va metyl 4-amino-3-(((4-propyl-4H-
1,2,4-triazol-3-yl)metyl)amino)benzoat (82 mg, 0,282 mmol) thu dugc trong Vi du didu
ché 43, EDC (108 mg, 0,564 mmol) va HOBt (86 mg, 0,564 mmol) dugc bd sung vao.
Céc chét phan mg dugc khudy trong 24 gid dudi nito ¢ nhiét dd phong. Sau khi phan
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g hoan thanh, nudc duge bd sung vao va dung dich tao thanh duoc chiét véi EtOAc,
duoc 1am kho véi MgSO4 va dugce cd ddc dudi ap suét giam, nho do thu duoc chét trung
gian, metyl 4—(2—(4-(6-((4-010-2-ﬂobenzy1)oxy)pyridin-2-yl)-3-ﬂophenyl)axetamido)-
3-(((4-propyl—4H—l,2,4-tr'1azol-3-yl)metyl)amino)benzoat (180 mg, 0,272 mmol). Chat
trung gian nay dugc hoa tan trong AcOH (3,10 mL, 54,5 mmol) ma khdng can tinh ché
thém va dugc khudy trong 3 gio' ¢ 120°C. Sau phan ung, viéc ¢d dac duge thuc hién
dudi ap suét giam. Nude duoc bd sung vao va dung dich tao thanh dugc chiét vai EtOAc,
duoc 1am kho véi MgSO4 va dugce cd dédc dudi ap suét giam, nho do thu dugc chét trung
gian, metyl 2—(4—(6-((4-clo-2—ﬂobenzyl)oxy)pyridin-2-yl)-3-ﬂobenzyl)-1-((4-pr0pyl-
4H—1,2,4-triazol-3-yl)metyl)-1H-benzo[d]imidazol-6—carboxylat (170 mg, 0,264 mmol).
ChAt trung gian nay duge hoa tan trong THEF/H2O (1 mL/1 mL) ma khong can tinh ché
thém va NaOH (32 mg, 0,793 mmol) duoc bd sung vao, sau do khudy trong 24 gio ¢
nhiét dd phong. Sau khi phan ing hoan thanh, nudc duoc bd sung vao va dung dich tao
thanh duoc axit hoa dén pH ~2 st dung IN HCI. Vige chiét duogc thuc hién bang cach
st dung EtOAc va viéc 1am kho dugc thuc hién st dung MgSOs, sau d6 ¢d dac duoi ap
suat giam. Dich c6 ddc tao thanh dugc tinh ché bang cach st dung MPLC, nho d6 thu
dugc axit 2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-yl)—3 -flobenzyl)-1-((4-propyl-4H-
1,2,4-triazol-3-yl)metyl)-1H-benzo[d]imidazol-6-carboxylic (35 mg, 0,056 mmol,
21%).

'H NMR (400 MHz, MeOD) & 8,40 (s, 1H), 8,19 (d, J=10,1 Hz, 1H), 7,98-8,01
(m, 1H), 7,89 (t, J= 8,2 Hz, 1H), 7,69-7,73 (m, 2H), 7,50 (t, J= 8,0 Hz, 1H), 7.40 (d, J
=5.9 Hz, 1H), 7,17-7,22 (m, 2H), 7,03-7,12 (m, 2H), 6,78 (d, J=7.8 Hz, 1H), 5,77 (s,
2H), 5,46 (s, 2H), 4,46 (s, 2H), 3,87 (t, J = 7,5 Hz, 2H), 1,52 (q, J = 7,5 Hz, 2H), 0,75
(t, J=17,3 Hz, 3H).

[Vidu28: Diéu ché axit 2—(4-(6-((4-010-2—ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)-
1-((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic]
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Axit 2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)- 1-((tetrahydro
furan—Z-yl)metyl)-1H—benzo[d]imidazol-6—carboxylic

Metyl 2-(4-(6-((4—c10-2-ﬂobenzyl)0xy)pyridin—2-yl)phenoxy)- 1-((tetrahydro
furan-2-yl)metyl)-1H—benzo[d]imidazol-6-carboxylat (43,8 mg, 0,074 mmol) thu dugc
trong Vi du didu ché 47 dugc hoa tan trong MeOH/THF (5 mL/5 mL), va 0,5 mL 1IN
NaOH duoc bd sung vao cac chét phan Gng va dugc khudy trong 14 giv & 50°C. Sau khi
phan (mg hoan thanh, nu¢e dugce bd sung vao va dung dich tao thanh dugc axit hoa dén
pH 4 bing cach st dung IN HCI, dugc chiét bang EtOAc, duge lam kho véi NaxSOa,
va duoc cd dac dudi ap sut giam. Dich ¢6 dic tao thanh dugc tinh ché bang céach st
dung MPLC, nho d6 thu dugc axit 2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)phenoxy)-1-((tetrahydrofuran—Z-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic (2 mg,
0,0034 mmol, 4,4%).

'H NMR (500 MHz, CDCl3) 5 8,17 (s, 1H), 8,10 (d, /= 8,8 Hz, 2H), 7,99 (d, J
— 8.2 Hz, 1H), 7,67 (t, J= 7,8 Hz, 1H), 7,60 (d, J = 8,5 Hz, 1H), 7,46 - 7,50 (m, 3H),
736 (d, J=17,3 Hz, 1H), 7,12 - 7,15 (m, 2H), 6,76 (d, J=17,9 Hz, 1H), 5,54 (s, 2H), 4,41
(q. J = 6,3 Hz, 1H), 4,30 (d, J= 5.5 Hz, 2H), 3,90 (dd, J = 15,0, 6,7 Hz, 1H), 3,80 (dd,
J=15,1,6,9 Hz, 1H), 2,10 - 2,15 (m, 1H), 1,91 - 1,97 (m, 2H), 1,75 - 1,83 (m, 1H); LC-
MS(ESI): 574,26 [M+H]"

[Vi du 29: Diéu ché axit (S)—Z-(4-(6-((2-ﬂo—4-(triﬂ0mety1)benzyl)oxy)pyridin-
2-yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic]
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Axit (53-2-(4-(6—((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin—2-yl)benzyl)- 1-
((tetrahydrofuran-2-yl)metyl)-1H- _benzo[d]imidazol-6-carboxylic

(S)—4-amino-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat (138 mg, 0,55
mmol) thu duwgc trong Vi du didu ché 30 va axit 2-(4-(6-((2-flo-4-
(triflometyl)benzyl)oxy) pyridin-2-yl)phenyl) axetic (203 mg, 0,5 mmol) dugc hoa tan
trong 2 mL. DMF va EDC (192 mg, 1,0 mmol) va HOBt (153 mg, 1,0 mmol) dugc bd
sung vao, sau do khudy trong 16 gio' ¢ nhiét do phong. Sau khi phan tng hoan thanh,
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nuée duge bd sung vao, sau do chiét bang EtOAc. L6p hitu co duge lam kho bing
NaxSOq4, dugc co dac dudi ap suét giam va dugc tinh ché béng c4ch st dung MPLC, nho
d6 thu dugc chdt trung gian, metyl (S)-4-(2-(4-(6-((2-flo-4-(triflometyl)
benzyl)oxy)pyridin-2-yl)pheny1)axetamido)-3-(((tetrahydrofuran-Z-yl)metyl)
amino)benzoat. Chét trung gian nay dugc hoa tan trong 10 mL axit axetic ma khong can
tinh ché thém va duoc khudy trong 2 giv & 120°C. Axit axetic duge co dac dudi ap suat
giam va MPLC dugc ihuc hi¢n, nho do thu duoc chét trung gian, metyl (S)-2-(4-(6-((2-
flo-4-(triflometyl)benzyl) oxy)pyridin-2-yl)benzyl)-1 ~((tetrahydrofuran-2-yl)metyl)-

1 H-benzo|[d]imidazol-6-carboxylat. Chét trung gian nay duoc hoa tan trong 10 mL THF
va 2 mL MeOH, 2,5 mL 1N NaOH dugc bd sung vao cac chét phan tng, va dugc khuéy
trong 24 gid & 40°C. 1N HCI dugc bd sung vao d& didu chinh dung dich tao thanh dén
pH 4, sau d6 chiét bang EtOAc. Lop hitu co duge lam kho bang NaxSOs, duge cd dic
dudi ap sudt giam va duge tinh ché bang céch st dung MPLC, nh¢ d6 thu duoc axit (S)-
2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzy1)— 1-((tetrahydrofuran-2-
yl)metyl)—1H—benzo[a’]imidazol-6-carboxylic (138 mg, 0,228 mmol, 45,5%).

TH NMR (500 MHz, CDCls) 8 8,16 (s, 1H), 8,06 (d, J = 8,5 Hz, 1H), 7,94 (d, J
= 8.2 Hz, 2H), 7,84 (d, J= 8,5 Hz, 1H), 7,63 - 7,68 (m, 2H), 7,40 (d, J= 7,9 Hz, 1H),
732 -7,37 (m, 4H), 6,76 (d, J= 7,9 Hz, 1H), 5,60 (s, 2H), 4,55 (dd , J=43,3, 15,9 Hz,
2H), 4,22 (d, J= 12,5 Hz, 1H), 4,09 - 4,18 (m, 2H), 3,87 (q, J=7,3 Hz, 1H), 3,74 (q, J
— 7.3 Hz, 1H), 2,03 (td, J= 12,7, 6,2 Hz, 1H), 1,83 - 1,90 (m, 2H), 1,51 - 1,58 (m, 1H);
LC-MS(ESI): 606,35 [M+H]"

[Vi du 30: axit (S)-2-(4-(6-((4-clo-2-ﬂ0benzy1)oxy)pyridin-2-yl)-Z-ﬂobenzyl)-
1-((tetrahydrofuran—Z-yl)metyl)-1H—benzo[d]'1midazol-6-carboxylic]

Axit (S)-2-(4-(6-((4—c10-2-ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂobenzy1)—1-((tetra
hydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic
(S)-4-amino-3~(((tetrahydrofuran-Z-yl)metyl)amino)benzoat (138 mg, 0,55
mmol) thu dugc trong Vidu didu ché 30 va axit 2—(4—(6-((4—clo-2-ﬂobenzy1)oxy)pyridin-
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2-yl)-2-flophenyl)axetic (195 mg, 0,5 mmol) thu dugc trong Vidu diéu ché 28 duge hoa
tan trong 2 mL DMF, va EDC (192 mg, 1,0 mmol) va HOBt (153 mg, 1,0 mmol) dugc
bd sung vao, sau do khuéy trong 16 givr & nhiét do phong. Sau khi phéan Gmg hoan thanh,
nude duge bd sung vao, sau do chiét bang EtOAc. L6p hiru co duge lam kho bing
NayS0y4, dugce cd dac dudi ap suét giam va duoc tinh ché bang cdch st dung MPLC, nho
d6 thu dugc chét trung gian, metyl{S)-4-(2-(4-(6-((4-clo-2-ﬂobenzyl)0xy)pyridin-2-y1)-
2-ﬂophenyl)axetamido)-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat. Chat trung
gian nay dugc hoa tan trong 10 mL axit axetic ma khong can tinh ché thém va dugc
khudy trong 2 gid ¢ 120°C. Axit axetic dugc ¢o dac dudi ap suét giam va MPLC duoc
thuc hién, nho do6 thu duoc chit trung gian, metyl (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)-2-flobenzyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-
benzo|d]imidazol-6-carboxylat. Chét trung gian nay dugc hoa tan trong 10 mL THF va
2 mlL MeOH, va 2.5 mL IN NaOH dugc bd sung vao chit phan tng va dugc khudy
trong 24 gity & 40°C. IN HCI dugc bd sung vao dé dieu chinh dung dich tao thanh dén
pH 4, sau do chiét bang EtOAc. Lép hitu co duge lam kho bang NaxS04, dugce co dic
dudi ap sudt giam va duoc tinh ché bang céach sir dung MPLC, nho d6 thu duge axit (S)-
2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-yl)-2-ﬂobenzyl)- 1-((tetrahydrofuran-2-
yl)metyl)-lH-benzo[d]imidazol-é-carboxylic (9,3 mg, 0,015 mmol, 3%).

TH NMR (500 MHz, CDCls) & 8,19 (s, 1H), 8,05 (d, /= 8,5 Hz, 1H), 7,78 - 7,83
(m, 2H), 7,69 (d, J=7,0 Hz, 1H), 7,63 (t, J = 7.9 Hz, 1H), 7,42 - 7,47 (m, 1H), 7,36 (t,
J=17.6 Hz, 1H), 7,28 - 7,30 (m, 1H), 7,11 - 7,16 (m, 2H), 6,74 - 6,76 (m, 1H), 5,50 (s,
2H), 4,53 (dd, J= 39,7, 16,2 Hz, 2H), 4,30 (d, J = 12,2 Hz, 1H), 4,16 - 4,20 (m, 2H),
3,88 (q, J= 7,3 Hz, 1H), 3,74 (4, J=7.2 Hz, 1H), 2,05 - 2,09 (m, 1H), 1,86 - 1,92 (m,
2H), 1,55 - 1,57 — 1,63 (m, 1H); LC-MS(ESI): 590,31 [M+H]"

[Vi du 31: Diéu ché axit (S)-2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)—2-
flophenoxy)- 1-((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic]

Cl F F(ojw
O__N
\W 0
| OH
=
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Axit (S)-Z-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)-Z-ﬂophenoxy)— 1-((tetra
hydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

4-(6—((4-010-2-ﬂ0ben2y1)oxyjpyridin-Z-yl)-Z-ﬂophenol (69,5 mg, 0,2 mmol) thu
duogc trong Vi du didu ché 40 duoc hoa tan trong DMF (3 mL), va -BuOK (33,7 mg,
0,3 mmol) dugc bd sung vao, sau do khuéy trong 10 phat dudi nito ¢ nhiét dd phong.
Metyl (S)-2-(benzylsulfonyl)-1 -((tetrahydrofuran-2-yl)metyl)- 1A -benzo[d]imidazol-6-
carboxylat (82,9 mg, 0,20 rhmol) thu dugc trong Vi du didu ché 50 duoc bd sung vao,
sau d6 khudy trong 12 gi¢ ¢ nhiét do phong. Sau khi phan tng hoan thanh, nudc duge
bd sung vao, dung dich tao thanh dugc chiét v6i EtOAc, duoc lam khd v6i NaaSOq,
duge ¢b dic dudi 4p suat giam va dugc tinh ché bang cach st dung MPLC, nho do thu
dugc chét trung gian, metyl (S)-2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-Z-yl)-2-
flophenoxy)-1 -((tetrahydrofuran-2-yl)metyl)- 1/ ~benzo[d]imidazol-6-carboxylat. Chét
trung gian nay duoc hoa tan trong MeOH/THF (2 mL/2 mL) ma khong can tinh ché
thém, va 0,26 mL 1N NaOH dugc bd sung vao céc chét phan (mg, sau do khudy trong
15 gio ¢ 40°C. Sau khi phén (g hoan thanh, nudc dugce bd sung vao va IN-HCI duge
bé sung vao dé didu chinh dung dich tao thanh dén pH 4, viéc chiét dugc thuc hién véi
EtOAc, viéc 1am kho dugc thuc hién véi NaaSO4, sau dé co dac dudi ép sut giam. Dich
¢6 dic tao thanh duogc tinh ché béng'céch st dung MPLC, nho d6 thu dugc axit (S)-2-
(4-(6-((4-clo-2-flobenzyl) oxy)pyridin-2-yl1)-2-flophenoxy)-1 -((tetrahydrofuran-2-
yl)metyl)-IH-benzo[d]imidazol-é—carboxylic (10,7 mg, 0,018 mmol, 9%).

'H NMR (500 MHz, CDCl3) 8 8,20 (s, 1H), 7,99 (d, /= 8,2 Hz, 1H), 7,94 (dd, J
— 11,6, 1,8 Hz, 1H), 7,85 (d, J= 8,5 Hz, 1H), 7,68 (t, /= 7.8 Hz, 1H), 7,58 - 7,62 (m,
2H), 7,48 (t, J= 8,1 Hz, 1H), 7,33 - 7,36 (m, 1H), 7,13 - 7,15 (m, 2H), 6,79 (d, /= 8,2
Hz, 1H), 5,53 (s, 2H), 4,41 - 4,46 (m, 1H), 4,27 - 4,36 (m, 2H), 3,92 (q. J= 7,3 Hz, 1H),
3,79 - 3,83 (m, 1H), 2,14 (dt, J= 19,4, 6,7 Hz, 1H), 1,92 - 1,99 (m, 2H), 1,78 - 1,86 (m,
1H); LC-MS(ESI): 592,26 [M+H]"

[Vi du 32: Piéu ché axit (33-2-(2-010-4-(6-((4-clo-z-ﬂobenzyl)oxy)pyridin-z-
yl)phenoxy)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic]
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Axit (S)-Z-(2-010-4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2—yl)phenoxy)—1-((tetra
hydrofuran—Z-yl)mety})- 1 H-benzo[d]imidazol-6-carboxylic

2-010-4-(6-((4-clo-2-ﬂobenzyl)oxy)pyridin-2-y1)phenol (72,8 mg, 0,2 mmol) thu
dwoc trong Vi du didu ché 39 dugc hoa tan trong DMF (3 mL), va #-BuOK (33,7 me,
0,3 mmol) dugc bd sung vao, sau do khuéy trong 10 phut dudi nito & nhiét do phong.
Metyl (S)-2-(benzylsulfonyl)-1 -((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-
carboxylat (82,9 mg, 0,20 mmol) thu dugce trong Vi du didu ché 50 duge bd sung vao,
sau d6 khudy trong 12 gid & nhiét do phong. Sau khi phan mg hoan thanh, nude dugce
bd sung vao va dung dich tao thanh duoc chiét véi EtOAc, duogc lam kho véi NaxSOq
va duoc ¢d dic dudi ap suét giam. Dich c6 dac tao thanh dugc tinh ché bang cach st
dung MPLC, nho d6 thu duoc chit trung gian, metyl (S)-2-(2-clo-4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenoxy)-1 ~((tetrahydrofuran-2-yl)metyl)- 1 -benzol[d]
imidazol-6-carboxylat. Chét trung gian nay dugc hoa tan trong MeOH/THF (2 mL/2 mL.)
ma khong can tinh ché thém va 0,22 mL 1N NaOH dugc b sung vao cac chit phan Gng,
sau d6 khudy trong 15 gid & 40°C. Sau khi phan (mg hoan thanh, nuée duge bd sung
vao, IN-HCI duoc bd sung vao dé diéu chinh dung dich tao thanh dén pH 4, viéc chiét
duoc thuc hién v6i EtOAc va viée 1am kho duogc thuc hién véi NaaSOs, sau do co dac
dudi ap sudt giam. Dich ¢6 déc tao thanh dugc tinh ché bang cach st dung MPLC, nho
d6 thu dugc axit (53-2-(2-010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-yl)phenoxy)-1—
((tetrahydrofuran-Z-yl)metyl)—lH-benzo[d]imidazol-6-carboxylic (10 mg, 0,016 mmol,
8%).

IH NMR (500 MHz, CDCls) & 8,20 (d, /= 1,2 Hz, 1H), 8,16 (d. J=2,1 Hz, 1H),
7,95 - 8,01 (m, 2H), 7,66 (t, J = 8,5 Hz, 2H), 7,59 (d, J = 8,2 Hz, 1H), 7,46 - 7,49 (m,
1H), 7,34 (d, J=7,3 Hz, 1H), 7,13 - 7,16 (m, 2H), 6,79 (d, J= 8,2 Hz, 1H), 5,53 (s, 2H),
4,44 - 4,49 (m, 1H), 4,34 (t, J= 4,0 Hz, 2H), 3,93 (dd, J = 15,0, 6,7 Hz, 1H), 3,81 (dd,
J=15,1, 6,9 Hz, 1H), 2,12 - 2,18 (m, 1H), 1,93 - 1,98 (m, 2H), 1,80 - 1,87 (m, 1H) ;
LC-MS(ESI): 608,24 [M+H]"
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[Vi du 33: Didu ché axit (R)-2-(4-(6-((4-clo-2-flobenzyljoxy)ypridin-2-

)

yl)benzyl)-1-((tetrahydrofuran-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic]
Ci~ : :F Q/
O _Ng E\NO_{O
P OH

Axit (R)-2—(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((tetrahydro
furan-3-yl)metyl)-1H-benzo[d]imidazol-6-carb oxylic

Metyl (R)-4-amin0-3—(((tetrahydrofuran-3-yl)metyl)amino)benzaat (202 mg,
0,807 mmol) thu dugc trong Vi du didu ché 52 va axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl) axetic (300 mg, 0,807 mmol) thu dugc trong Vi du
didu ché 2 dugc hoa tan trong 5 mL DMF, va EDC (309 mg, 1,614 mmol) va HOBt (247
mg, 1,614 mmol) dugc b6 sung vao, sau do khudy trong 4 gid ¢ nhiét do phong. Sau khi
phan ng hoan thanh, nude dugc bd sung vao, sau do chiét béng EtOAc. L6p hitu co
duoc 1am kho bang NazSOq, dugc c¢d ddc dudi ap suit giam va dugc tinh ché bang cach
st dung MPLC, nho d6 thu dugc chit trung gian, metyl(R)-4-(2-(4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin—2-yl)pheny1)axetamido)—3-(((tetrahydrofuran-3-yl)metyl)amino)
benzoat. Chit trung gian nay duoc hoa tan trong 5 mL axit axetic ma khong can tinh ché
thém va dugc khudy trong 12 gio & 120°C. Axit axetic duogc c6 dic dudi ap sudt giam
va MPLC duoc thuc hién, nho d6 thu dugc chét trung gian, mety! (R)-2-(4-(6-((4-clo-
2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 ~((tetrahydrofuran-3-yl)metyl)- 1A -benzo[d]
imidazol-6-carboxylat. Chét trung gian nay dugc hoa tan trong 10 mL THF, 0,9 mLL IN
NaOH dugc bd sung vao cac chét phin tng, sau do khudy trong 24 gid ¢ nhiét do phong.
IN HCI dugc bd sung vao dé diéu chinh dung dich tao thanh dén pH 4, sau d6 chiét
bang EtOAc. Lép hitu co duge lam kho bang NaySOs, dugc co ddc dudi ap sudt gidm
va duoc tinh ché bang cach sir dung MPLC, nho d6 thu duge axit (R)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-3-yl)metyl)-1H-
benzo[d]imidazol-6-carboxylic (40 mg, 0,070 mmol, 8,7%).

IH NMR (400 MHz, CDCl3) & 8,19 (s, 1H), 8,10 (dd, /=182, 1,4 Hz, 1H), 7,97
(d, J= 8,2 Hz, 2H), 7,89 (d, /= 8,2 Hz, 1H), 7,61 (t, J= 8,0 Hz, 1H), 7,44 (t, J= 8,2 Hz,
1H), 7,35 (d, J= 8,2 Hz, 2H), 7,31 (d, J = 7.8 Hz, 1H), 7,09 - 7,12 (m, 2H), 6,72 (d, /=
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8.2 Hz, 1H), 5,50 (s, 2H), 4,49 (dd, J = 26,5, 16,0 Hz, 2H), 3,95 - 4,10 (m, 3H), 3,68 -
3,80 (m, 1H), 3,55 - 3,64 (m, 2H), 2,77 - 2,83 (m, 1H), 1,95 - 2,04 (m, 1H), 1,58 - 1,66
(m, 1H); LC-MS(ESI): 572,29 [M+H]"

[Vi du 34: Piéu ché axit (S)-2-(3-010-4-(6-((4-cl0-2-ﬂobenzyl)oxy)pyridin~2-
yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic]

cl F %
N6 N
O Ny l\\l\/->j\>__<o
4 =/ OH

Axit (S)-2-(3-c10-4-(6—((4-clo-2-ﬂobenzyl)oxy)pyridin-2—y1)benzy1)—1-((tetra
hydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

(S)—4-amino-3-(((tetrahydrofuran-2-yl)metyl)amino)benzoat_ (138 mg, 0,55
mmol) thu dugc trong Vi du didu ché 30 va axit 2-(3-010-4—(6-((4-010-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (203 mg, 0,5 mmol) thu duoc trong Vidu didu
ché 56 dugc hoa tan trong 3 mL DMF va EDC (192 mg, 1,0 mmol) va HOBt (153 mg,
1,0 mmol) duogc bd sung vao, sau dé khudy trong 16 gio & nhiét do phong. Sau khi phan
tng hoan thanh, nuéc dugc bd sung vao, sau do chiét bang EtOAc. Lop hitu co duge
Jam kho bang NaxSO4, dugc ¢d dic dudi ap sudt giam va duoc tinh ché bing cich st
dung MPLC, nho do6 thu duoc chét trung gian, metyl (S)-4-(2-(3-clo-4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin—2-y1)phenyl)axetamido)—3—(((tetrahydrofuran-Z-yl)metyl)amino)
benzoat. Chét trung gian nay dugc hoa tan trong 5 mL axit axetic ma khong can tinh ché
thém va duoc khudy trong 2 gio & 120°C. Axit axetic duoc ¢6 ddc dudi ap sudt giam va
MPLC dugc thuc hién, nho d6 thu duge chét trung gian, metyl (S)-2-(3-clo-4-(6-((4-
clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-2-yl)metyl)-14-
benzo[d]imidazol-6-carboxylat. Chét trung gian ndy dugc hoa tan trong 5 mL THF va
1,0 mLL 1IN NaOH duoc bd sung vao céc chét phan tng, sau do khudy trong 15 gio &
nhiét do phong. IN HCI duge bd sung vao dé didu chinh dung dich tao thanh dén pH 4,
sau do6 chiét bang EtOAc. Lop hitu co duoc lam kho bang NazSO4, duogc ¢d ddc dudi ap
suit giam va dugc tinh ché bang cach st dung MPLC, nho dé thu duogc axit (S)-2-(3-
clo—4-(6—((4-clo-2-ﬂ0benzyl)oxy)pyridin-Z-yl)benzyl)- 1-((tetrahydrofuran-2-yl)metyl)-
1 H-benzo[d]imidazol-6-carboxylic (63 mg, 0,104 mmol, 20,8%).
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'H NMR (400 MHz, CDCl3) § 8,18 (d, J= 0,9 Hz, 1H), 8,07 (dd, J = 8,7, 1,4 Hz,
1H), 7,85 (d, J = 8,2 Hz, 1H), 7,63 (t, J = 8,0 Hz, 1H), 7,54 (d, J=17,8 Hz, 1H), 7,39 -
7,46 (m, 2H), 7,22 - 7,28 (m, 2H), 7,08 - 7,13 (m, 2H), 6,77 (d, J=28,2Hz, 1H), 5,42 (s,
2H), 4,53 (dd, J = 36,6, 16,0 Hz, 2H), 4,30 (d, /= 11,9 Hz, 1H), 4,11 - 4,22 (m, 2H),
3.85-3.91 (m, 1H), 3,75 (q, J = 7.5 Hz, 1H), 2,04 - 2,12 (m, 1H), 1,84 - 1,94 (m, 2H),
1,53 - 1,62 (m, 1H); LC-MS(ESI): 606,28 [M+H]"

[Vi du 35: Didu ché axit (S)-2-(4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-((tetrahydrofuran-3-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic]

Axit (S)—2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-y1)benzyl)—1-((tetrahydro
furan-3-yl)metyl)-1H-benzo[d]imidazol-6-carb oxylic

Metyl (S)-4-amino—3-(((tetrahydrofuran-3-y])metyl)amino)benzoat (138 mg,
0,55 mmol) thu duoc trong Vi du diéu ché 58 va axit 2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (186 mg, 0,5 mmol) thu dugc trong Vi du didu
ché 2 duoc hoa tan trong 2 mL DMF, va EDC (192 mg, 1,0 mmol) va HOBt (153 mg,
1,0 mmol) dugc bd sung vao, sau d6 khudy trong 16 gid ¢ nhiét do phong. Sau khi phan
tng hoan thanh, nuéc dugc bd sung vao, sau do chiét bang EtOAc'. Lop hitu co dugc
1am kho bing NaySOs, dugc cd dic duéi ap sudt giam va dugc tinh ché bang cach st
dung MPLC, nho d6 thu duoc chit trung gian, metyl (S)-4-(2-(4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin-2-yl)phenyl)axetamido)-3-(((tetrahydrofuran—3-yl)metyl)amino)
benzoat. Chét trung gian nay dugc hoa tan trong 5 mL axit axetic ma khong can tinh ché
va duoc khudy trong 2 gio & 120°C. Axit axetic dugc co dac dudi ap suét giam va MPLC
duge thuc hién, nhd d6 thu dugc chat trung gian, metyl (S)-2-(4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-3-yDhmetyl)-1/-
benzo[d]imidazol-6-carboxylat. Chét trung gian nay dugc hoa tan trong 5 mL THF va
1,0 mL 1IN NaOH dugc bd sung vao céac chét phan tng, sau do khudy trong 15 gid &
40°C. 1N HCI duge bd sung vao ¢é diéu chinh dung dich tao thanh dén pH 4, sau do
chiét bang EtOAc. Lop hitu co duge lam kho bang NaySOu, dugc co ddc dudi ap suét
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giam va dugc tinh ché bing céch sir dung MPLC, nhor d6 thu duoc axit (5)-2-(4-(6-((4-
clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-3-yl)metyl)-1/4-
benzo[d]imidazol-6-carboxylic (49 mg, 0,086 mmol, 17%).

'H NMR (500 MHz, CDCl3) 6 8,19 (s, 1H), 8,10 (d, /= 8,5 Hz, 1H), 7,97 (d, J
— 8,2 Hz, 2H), 7.89 (d, J = 8,5 Hz, 1H), 7,62 (t, /= 7,9 Hz, 1H), 7,45 (t, J=28,1 Hz, 1H),
735 (d, J= 8,2 Hz, 2H), 7,31 (d, J = 7,3 Hz, 1H), 7.10 - 7,12 (m, 2H), 6,72 (d, J=7.9
Hz, 1H), 5,50 (s, 2H), 4,49 (q, J = 15,8 Hz, 2H), 4,03 - 4,12 (m, 2H), 3,95 - 4,01 (m,
1H), 3,76 (dd, J = 15,3, 8,2 Hz, 1H), 3,56 - 3,64 (m, 2H), 2,65 - 2,88 (m, 1H), 1,96 -
2,05 (m, 1H), 1,63 (td, J= 12,4, 7,0 Hz, 1H); LC-MS(ESI): 572,29 [M+H]"

[Vi du 36: Didu ché axit (S)-2-(4-(6-((2-flo-4-(triflobenzyl)benzyl)oxy)pyridin-
2-y1)benzy1)-1-((tetrahydrofuran—3-yl)metyl)—lH-benzo[d]imidazol-6-carboxylic]

Axit (53-2-(4-(6—((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-
((tetrahydrofuran-3-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic

Metyl (S)-4-am'1no-3-(((tetrahydrofuran—3-yl)metyl)amino)benzoat (138 mg,
0,55 mmol) thu duwoc trong Vi du didu ché 58 va axit 2-(4-(6-((2-flo-4-
(triﬂometyl)benzyl)oxy)pyridin-2-y1)phenyl)axetic (202 mg, 0,5 mmol) dugc hoa tan
trong 2 mL DMF va EDC (192 mg, 1.0 mmol) va HOBt (153 mg, 1,0 mmol) duoc bd
sung vao, sau do khudy trong 16 gid ¢ nhiét d phong. Sau khi phan Gng hoan thanh,
nuée duge bd sung vao, sau do chiét bang EtOAc. Lép hitu co duge lam kho bang
Na2SO04, duge cd dac dudi ap sudt giam va dugc tinh ché bang cach stt dung MPLC, nho
d6 thu duwgc chit trung  gian, metyl  (8)-4-(2-(4-(6-((2-flo-4-
(triflometyl)benzyl) oxy)pyridin-2-yl)phenyl)axetamido)-3 -(((tetrahydrofuran-3-
yl)metyl)amino)benzoat. Chét trung gian nay dugc hoa tan trong 5 mL axit axetic ma
khong can tinh ché thém va duge khudy trong 2 gio & 120°C. Axit axetic duogc co dic
dudi ap sudt giam va MPLC dugc thuc hién, nho d6 thu duoc chét trung gian, metyl (S)-
2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-((tetrahydrofuran-3-
yl)metyl)-1H—benzo[d]imidazol-6—carboxylat. Chét trung gian nay dugc hoa tan trong 5
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mL THF, va 0,7 mL 1IN NaOH dugc bd sung vao cac chét phan ng, sau do khudy trong
15 gity & 40°C. IN HCI dugc bd sung vao dé diéu chinh dung dich tao thanh dén pH 4,
sau d6 chiét bing FtOAc. L6p hitu co duge 1am kho bang NaySOq, duge ¢o dc dudi ap
sudt giam va dugce tinh ché bing cach sir dung MPLC, nho d6 thu dugc axit (5)-2-(4-(6-
((2—ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-y1)benzy1}-‘ 1-((tetrahydrofuran-3-
yl)metyl)—lH-benzo[a’]imidazol-6-carboxylic (23,2 mg, 0,038 mmol, 7,6%).

'H NMR (500 MHz, CDCl3) 8 8,18 (s, 1H), 8,09 (d, J= 8.5 Hz, 1H), 7,95 (d, J
= 8.2 Hz, 2H), 7,87 (d, J= 8,5 Hz, 1H), 7,63 - 7,67 (m, 2H), 7,40 (d, J= 17,9 Hz, 1H),
7.32 - 7,36 (m, 4H), 6,76 (d, J = 7.9 Hz, 1H), 5,60 (s, 2H), 4,48 (dd, J=29,6, 15,9 Hz,
2H), 4,03 - 4,11 (m, 2H), 3,98 (dd, J= 14,0, 8,2 Hz, 1H), 3,75 (dd, J= 15,3, 8,5 Hz, 1H),
3,56 - 3,64 (m, 2H), 2,73 - 2,91 (m, 1H), 1,92 - 2,04 (m, 1H), 1,61 - 1,66 (m, 1H); LC-
MS(ESI): 606,35 [M+H]"

[Vi du 37: Didu ché axit (S)-2-(3-clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-
yl)benzyl)-1-((tetrahydrofuran-3 -yDmetyl)-1H-benzo[d] imidazol-6-carboxylic]

= Cl

Axit (S)-Z—(3—010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-yl)benzyl)-1-((tetra
hydrofuran-3-yl)metyl)-1/-benzo[d] imidazol-6-carboxylic '

Metyl (S)—4-amino-3-(((tetrahydrofuran—Z-yl)metyl)amino)benzoat (138 mg,
0,55 mmol) thu dugc trong Vi du diéu ché 58 va axit 2-(3-clo-4-(6-((4-clo-2-
flobenzyl)oxy)pyridin-2-yl)phenyl)axetic (203 mg, 0,5 mmol) thu duoc trong Vidu diéu
ché 56 dugc hoa tan trong 2 mL DMF, EDC (192 mg, 1,0 mmol) va HOBt (153 mg, 1,0
mmol) duoc bd sung vao, sau do khudy trong 16 gitr 6 nhiét do phong. Sau khi phan ing
hoan thanh, nudc dugc bd sung vao, sau do chiét bang EtOAc. Lép hitu co duge lam
kho bing NaySOs, duoc co dic dudi dp sudt giam va duge tinh ché bang cach st dung
MPLC, nhd do6 thu dugc chit trung gian, metyl (S)-4-(2-(3-clo-4-(6-((4-clo-2-
ﬂobenzyl)oxy)pyridin-2-yl)phenyl)axetamido)-3-(((tetrahydrofuran—3-yl)metyl)
amino)benzoat. Chét trung gian nay dugc hoa tan trong 5 mL axit axetic ma khong can
tinh ché thém va duoc khudy trong 2 gio ¢ 120°C. Axit axetic dugc cd dac dudi ap sudt
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giam va MPLC dugc thuc hién, nho do thu duoc chét trung gian, metyl (S)-2-(3-clo-4-
(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((tetrahydrofuran-3-yl)metyl)-1H-
benzo[d]imidazol-6-carboxylat. Chét trung gian tao thanh dugc hoa tan trong 5 mL THEF
va 0,6 mL 1N NaOH dugc bd sung vao cac chét phan (mg, sau d6 khudy trong 15 gid &
40°C. 1N HCI duge bd sung vao dé didu chinh dung dich tao thanh dén pH 4, sau d6
chiét bing EtOAc. Lép hitu co duge 1am khd bing NaxSOu, dugc 6 dic dudi dp sudt
giam va dugc tinh ché bﬁmg cach st dung MPLC, nho d6 thu dugc axit (8)-2-(3-clo-4-
(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((tetrahydrofuran-3-yl)metyl)- 1 H-
benzo[d]imidazol-6-carboxylic (35,7 mg, 0,059 mmol, 12%).

'H NMR (500 MHz, CDCl3) § 8,20 (s, 1H), 8,10 (d, /= 8,5 Hz, 1H), 7,87 (d, J
= 8,5 Hz, 1H), 7,64 (t,J="7,8 Hz, 1H), 7,56 (d, /=79 Hz, 1H), 7,43 (t,J=7,9 Hz, 1H),
7,40 (s, 1H), 7,24 - 7,26 (m, 2H), 7,08 - 7,12 (m, 2H), 6,78 (d, J=28,2 Hz, 1H), 5,42 (s,
2H), 4,44 (dd, J= 30,7, 16,0 Hz, 2H), 4,11 - 4,14 (m, 2H), 4,03 (td, J = 8,3, 5,9 Hz, 1H),
3,79 (dd, J= 15,3, 8,5 Hz, 1H), 3,58 - 3,66 (m, 2H), 2,83 - 2,86 (m, 1H),2,02 - 2,09 (m,
1H), 1,65 - 1,71 (m, 1H); LC-MS(ESI): 606,28 [M+H]".

[Vi du tht nghiém 1: Do hoat tinh cua chat chd van GLP-1R (thtr nghiém
Luciferaza dua trén té bao)]

15.000 té bao thude dong té bao CHO-K1/hGLP-1R/CRE-luciferaza dugc gieo
vao dia 96 giéng. Moi truong duoc sur dung ¢ day la mdi truong dinh dudng Ham’s F-
12. Céc té bao duge 0 trong 18 gid trong méay 0 5% CO> dugce duy tri & 37°C, va sau do
duogc xu ly bf?mg duoc chat. Mdi duoc chéit da phén tan ¢ 9 néng do khac nhau duoc hoa
tan trong moi truong DMEM/F-12 + 1% FBS, va dong té bao nay dugc xir Iy v6i 100
ul mdi ndng do nay. Sau khi G bdn gio, kit hé thir nghiém luciferaza Bright-Glo™ dugc
stt dung dé bd sung 30 ul chét phan (g thtr nghiém cho mdi giéng. Dia dugc bao quan
& nhiét do phong trong 15 phut, va sau d6 hién tuong phat quang dugc do bang cach st
dung may doc SpectraMax M5. Hoat tinh GLP-1R ctia cdc hop chit dugc ldy lam vi du
thu duoc bﬁmg thtr nghiém nay dugc thé hién trong bang 1 theo don vi cua ECso(nM).
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[Bang 1]
Vidu ECso Vi du ECso
1 0,205 2 0,007
3 0,79 4 0,015
5 0,016 6 21
7 0,066 8 2,928
9 0,7 10 7,372
11 0,0746 12 0,0706
13 2,02 14 >80
15 0,0035 16 >80
17 0,357 18 0,438
19 1,328 20 0,121
21 0,3166 22 0,635
23 0,061 24 0,167
25 0,402 26 0,775
27 0,13 28 1,121
29 0,208 30 0,0327
31 >80 32 3,426
33 0,365 34 0,087
35 0,784 36 2,086
37 1,344 |

Nhu di xac nhén trong bang 1, cic hop chit trong tmg v6i cong thire 1 theo sang

ché, 1a cac chét chi van thu thé GLP-1 tt, c6 thé duge xdc nhén la c¢6 hiéu qua tbt.

Ngoai ra, nho cac thir nghiém lién quan dén chuyén hoa thudc nhu thit nghiém cam

timg/ttc ché Cytochrome P (CYP) va thit nghiém do 6n dinh chuyén héa (MS) va cac thu

nghiém lién quan dén dugc dong hoc, ¢6 thé xac nhan duoc la cac hop chat c6 cong thuc

1 ¢6 cc dic didm DMPK tét.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc 1 hodc mubi duge dung cua no:
[Cong thirc 1]

X

Rn—I— (Ro)n

> 27\ : l )
T o %<O
, (Rs

trong do,

A 13 -(CH2)m- hodc -O-, trong d6 m la s6 nguyén nam trong khoang tir 1 dén 3;

R 12 (C3.s xycloalkyl)C1.3 alkyl, (heteroxycloalkyl 4 dén 10 canh)Ci-3 alkyl, (Cs-
10 aryl)alkyl hodc (heteroaryl 4 dén 10 canh)C1 alkyl, trong d6 heteroxycloalkyl hodc
heteroaryl 1a nhom chtra tur 1 dén 3 nguyén tit khéc loai duge chon tir nhém bao gdm N,
Ovas;

mdi Ry, Rs hoic R4 doc 14p 1a hydro, doteri, F, Cl, Br, I, Ci3 alkyl, Ci3 alkoxy,
C1-3 alkylamin hogdc nhom nitril;

n 12 s6 nguyén nam trong khoang tir 1 dén 4, trong d6 khin 1a s6 nguyén bang 2
hodc 16n hon, mdi Ry, R3 va R4 ¢ thé 1a giéng nhau hodc khac nhau; va

mdi Z1, Za, 73, Za, Zs, Zs hodc Z7 doc lap 1a CH, CFL, CCl, CBr, Cl hodc N;

trong d6 alkyl, alkoxy, alkylamin, xycloalkyl, heteroxycloalkyl, aryl, hodc
heteroaryl khong dugc thé hodc dugc thé halo, nitril hodc Ci- alkyl.

2. Hop chit hodc mudi duge dung ctia né theo diém 1, trong d6 A 1a -CHa- hodc -O-.
3. Hop chit hodc mudi duge dung cta né theo diém 1, trong d6 n 1a s6 nguyén nam
trong khoang tu 1 dén 3, trong d6 khin 12 s6 nguyén bang 2 hodc 16n hon, mdi Ra, R3

va R4 12 giong nhau bogc khéc nhau.

4. Hop chit hodc mudi dugc dung ctia n6 theo diém 1, trong do mdi Z1, Za, 73, 24, Zs,

7 hodc Z7 doc 1ap 1a CH, CF hodc CCL
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5. Hop chit hodc mudi dugc dung ctia né theo diém 1, trong do Ry 1a xyclopropylmetyl,
xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl, oxetanylmetyl,
tetrahydrofuranylmetyl, tetrahydropyranylmetyl, oxazolylmetyl, benzyl, triazolyimetyl
khong dugc thé hodc duogc thé propyl, hodc imidazolylmetyl khong dugc thé hodc duogc

thé etyl.

6. Hop chit hoic mudi dugc dung cla no theo diém 1, trong d6 hop chét c6 cong thire
1 dugc chon tir nhém bao gbm cac hop chét sau day:

1] axit 2—(4-(6-((4-010—2-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-1-((tetrahydro
furan-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

2] axit (S)-2-(4-(6-((4-clo-Z-ﬂobenzyl)oxy)pyridin-Z-yl)benzyl)-1-(0xetan-2—
ylmetyl)-1H—benzo[d]imidazol-6-carboxylic;

3] axit (S)-Z-(4-(6-((4-xyano-2—ﬂobenzyl)oxy)pyridin-?.-yl)benzyl)-1—(oxetan-
2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

4] axit 2-(4-(6-((4-xyano-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)-1-((1-etyl- 1H-
imidazol-5-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;

5] axit 2-(4-(6-((4-Xyan0-2-ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)-1-((l-etyl-
1 H-imidazol-5-yl)metyl)-1H-benzo[d] imidazol-6-carboxylic;

6] axit (S)-2-(4-(6—((4—xyan0-2--ﬂobenzyl)oxy)pyridin-Z-yl)phenoxy)-1-(oxetan-
2-ylmetyl)-1H-benzo|d| imidazol-6-carboxylic;

7] axit (5')-2-(4-(6-((4-clo-2-ﬂobenzy1)oxy)pyridin—Z-yl)phenoxy)—1-(oxetan-2-
ylmetyl)-1H—benzo[d]imidazol-6-carboxylic;

8] axit 2-(4-(6-((4-clo-2—ﬂobenzyl)oxy)pyridin—2-y1)benzy1)—1-(oxazol-5-
ylmetyl)—1H—benzo[d]imidazol—6-carboxylic;

9] axit 2-(4-(6-((4-Xyano-2-ﬂobenzyl)oxy)pyridin-2-yl)phenoxy)-1-(0xazol—5-
ylmetyl)-1H—benzo[d]imidazol-6-carboxylic;

10]  axit (53-2-(4-(6-((4-c10-2-ﬂobenzyl)oxy)pyridin-2-y1)—2-ﬂobenzyl)-1-
(oxetan-2-ylmetyl)- 1 H-benzo[d] imidazol-6-carboxylic;

11] axit 2-(4-(6-((4-c10-2-ﬂ0benzyl)oxy)pyridin—2-y1)—2-ﬂobenzyl)-1-(0xazol-
5-ylmetyl)- 1 H-benzo|d]imidazol-6-carboxylic;

12] axit (S)-Z-(4—(6-((4-clo-2-ﬂ0benzyl)oxy)pyridin-Z-y])benzyl)-1-((tetra

hydrofuran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;
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13] axit (R)-2-(4-(6-((4-clo-2—ﬂobenzyl)oxy)pyridin~2-yl)benzyl)— 1-((tetra
hydrofuran-2-yl)metyl)-1H-benzo[d] imidazol-6-carboxylic;

14] axit 2-(4-(6—((4—010-2-ﬂobenzyl)oxy)pyridin-2—yl)b enzyl)-1-((tetrahydro-
2H- pyran-2-yl)metyl)- 1 H-benzo[d]imidazol-6-carboxylic;

15]  axit (5)-2-(4-(6-((4-010-2—ﬂ0benzy1)oxy)pyridin-Z-yl)-3 -flobenzyl)-1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

16] axit (S)-2—(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)- 1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

17] axit (S)-2-(4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2—yl)-2—ﬂ0phenoxy)- 1-
(oxetan-2-ylmetyl)-1H-benzo [d]imidazol-6-carboxylic;

18] axit (S)—2-(2-c10-4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin—2-y1)phen0xy)— 1-
(oxetan-2-ylmetyl)-1/-benzo[d] imidazol-6-carboxylic;

19] axit (S)—2-(4-(6—((4-clo-2-ﬂ0benzyl)oxy)pyridin—2-y1)-2,6_diﬂo phenoxy)-1-
(oxetan-2-ylmetyl)-1H- _benzo[d]imidazol-6-carboxylic;

20] axit (S)-2-(4-( 6-((4-010—2-ﬂobenzyl)oxy)pyridin-2-yl)43-ﬂophenoxy)- 1-
(oxetan-2-ylmetyl)-1H _benzo|d]imidazol-6-carboxylic;

21] axit 2-(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzyl)— 1-
(oxazol-5-ylmetyl)-1H _benzo[d]imidazol-6-carboxylic;

22] axit 2-(3 -010-4-(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-(oxazol-
5-ylmetyl)-1H-benzo[d| imidazol-6-carboxylic;

23] axit 2-(4—(6-((4-010-2-ﬂobenzyl)oxy)pyridin-2-yl)-3-ﬂobenzyl)-l-(oxazol-
5-ylmetyl)-1H _benzo[d]imidazol-6-carboxylic;

24] axit 2—(4-(6-((4-clo-2¥ﬂobenzyl)oxy)pyridin-2-yl)benzyl)- 1-((4-propyl-4H-
1,2 4-triazol-3-yl)metyl)-1H-benzo|d] imidazol-6-carboxylic;

25] axit 2-(4-(6-((2-ﬂ0-4-(triﬂometyl)benzyl)oxy)pyridin-2-y1)benzyl)- 1-((4-
propyl-4H-1,2,4-triazol-3 -yl)metyl)-1H _benzo[d]imidazol-6-carboxylic;

26] axit  2-(3-clo-4-(6-(( 4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1 -((4-
propyl-4H-1,2,4-triazol-3 -yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

27]  axit 2-(4-(6—((4-c10-2-ﬂobenzyl)oxy)pyridin-2—yl)-3 -flobenzyl)-1-((4-
propyl-4H-1,2,4-triazol-3 -yDmetyl)-1H-benzo [d]imidazol-6-carboxylic;

28] axit 2-(4-(6-((4-010-2-ﬂobenzy1)oxy)pyridin-2-y1)phenoxy)- 1-((tetra

hydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;
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29] axit (S)-2-(4-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-y1)benzyl)— 1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo[d]imidazol-6-carboxylic;

30]  axit  (S)-2-(4-( 6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)-2-flobenzyl)-1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo[d]imidazol-6-carb oxylic;

31] axit (&-2-(4—(6-((4-010-2-ﬂ0benzy1)oxy)pyridin-Z-yl)-Z-ﬂophenoxy)- 1-
((tetrahydrofuran-2-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic;

32] axit (S)-Z-(2—clo-4-(6-((4-clo-2—ﬂ0benzyl)oxy)pyridin-2-yl)phenoxy)—l -
((tetrahydrofuran-2-yl)metyl)-14- -benzo[d]imidazol-6-carbbxylic ;

33] axit  (R)-2-(4-(6-((4-clo-2-flobenzyl)oxy)p yridin-2-yl)benzyl)-1-((tetra
hydrofuran-3-yl)metyl)-1H-benzo[d]imidazol-6-carboxylic;

34]  axit  (5)-2-(3 -clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1-
((tetrahydrofuran-2-yl)metyl)-1/-benzo[d] imidazol-6-carboxylic;

35] axit (S)-?.-(4-(6—((4-010-2-ﬂobenzyl)oxy)pyridin-z-yl)benzyl)- 1-((tetra
hydrofuran-3-yl)metyl)-1H-benzo[d] imidazol-6-carboxylic;

36] axit (53-2-(4-(6-((2—ﬂo-4-(triﬂometyl)benzyl)oxy)pyridin-2-yl)benzy1)- 1-
((tetrahydrofuran-3-yl)metyl)-1H- -benzo[d]imidazol-6-carboxylic; va

371  axit  (S)-2-(3 -clo-4-(6-((4-clo-2-flobenzyl)oxy)pyridin-2-yl)benzyl)-1-
((tetrahydrofuran-3-yl)metyl)-1H-benzo [d]imidazol-6-carboxylic.

7. Dugc phém dé ngéan ngua hodc diéu tri bénh chuyén hoa hodc bénh thoéi hoa than
kinh, trong d6 dugc pham nay cha hop chét theo diém bat ky trong cac diém tir 1 dén
6 hodc mudi dugce dung cua chung, va ta duoc, chét pha lodng hodc chét mang dugc

dung.

8. Duoc phém dé ngan ngura hodc diéu tri bénh chuyén hoa hodc bénh thodi hoa than
kinh ch(ra hop chét theo diém bét ky trong cac diém tir 1 dén 6 hodc mudi dugc dung
cua ching, va ta duoc, chét pha loang hodc chit mang dugc dung, trong do bénh chuyén
héa dugc chon tir nhém bao gbm bénh ting huyét 4p, bénh ha duong huyét, r6i loan lipit
méu, bénh mach vanh, tao cuc méu dong bat thuong, bénh béo phi, bénh vong mac do

d4i thao duong, bénh gan nhiém md va bénh than man tinh.
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9. Dugc phdm dé ngin nglra hodc didu tri bénh chuyén hoa hodc bénh thodi hoa than
kinh chira hop chat theo diém bit ky trong cac diém tir 1 dén 6 hodc mudi duge dung
cda chung, va ta dugc, chét pha loang hogc chit mang dugc dung, trong do bénh chuyén
héa dugc chon tr nhdém bao gém bénh dai thio duong, bénh xo vira dong mach va bénh

gan.

10. Duoc phém dé ngin nglra hoac diéu tri bénh chuyén hoa hodc bénh thoai hoa than
kinh ch@a hop chét theo didm bt ky trong cac diém tir 1 dén 6 hodc mubi duk_rc dung
cta chuing, va ta dugc, chét pha lodng hodc chit mang dugc dung, trong do bénh chuyén
héa dugce chon tir nhom bao gém cac rbi loan tim mach, céac bién ching cua bénh dai

thdo duong va bénh gan maét.

11. Duogc phém dé ngan nglra hodc diéu tri bénh chuyén hoa hodc bénh thoai hoa than
kinh chira hop chét theo diém bt ky trong cac diém tir 1 dén 6 hodc mudi dugce dung
cua chuing, va ta dugc, chét pha loang hodc chit mang dugc dung, trong do bénh chuyén

héa la bénh khang insulin.

12. Dugc phérn dé ngan ngua hoac diéu tri bénh chuyén hoa hodc bénh thoai hoa than
kinh chtra hop chét theo diém bét ky trong céc diém tir 1 dén 6 hodc mudi duge dung
cua chung, va ta duoc, chét pha lodng hodc chit mang dugc dung, trong do bénh chuyén

hoa 12 bénh suy giam dung nap glucoza.

13. Duoc phim dé ngan ngira hogc diéu trj bénh chuyén hoa hogc bénh thodi hoa than
kinh chtra hop chét theo diém bat ky trong cac didm tir 1 dén 6 hoic mudi dugc dung
cta chang, va ta dugc, chét pha loang hodc chat mang dugc dung, trong d6 bénh chuyén

hoa 1a bénh viém gan nhiém m& do rugu.

14. Dugc phém dé ngan ngua hodc diéu tri bénh chuyén hoa hodc bénh thodi hoa than
kinh chtra hop chat theo diém bat ky trong céc diém tir 1 dén 6 hodc mudi duge dung
cua chung, va ta duoc, chét pha loang hodc chét mang dugc dung, trong do bénh thoai

héa than kinh duogc chon tir nhom bao gém bénh Parkinson va bénh Alzheimer.
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15. Phuong phap didu ché hop chét c6 cong thirc 1 dudi ddy, trong d6 phuong phap nay

bao gdm céc budc:

1) cho hop chét ¢6 cong thue 2 dudi day phin tng voi hop chét c6 cong thirc 3

dudi day khi co6 mat chét xuc tac paladi dé thu dugc hop chét c6 cong thirc 4 dudi day;

2) cho hop chét c6 cong thic 4 dudi ddy thu duge trong budce 1) phan Gng véi

hop chat c6 cong thue 5 dudi day khi c6 mat chét xtc tac paladi, sau d6 thuy phén san

pham phan (mg tao thanh dé thu dugc hop chét co cong thire 6 dudi day; va

3) ghép doi hop chét ¢6 cong thirc 6 dudi day thu dugc trong budce 2) voi hop

chét c6 cong thirc 7 dudi day, sau d6 ngung tu va thiy phén san phim phan ng tao

thanh dé thu dugc hop chat c6 cong thire 1 dudi day:

[Cong thirc 1]

D R
(Rn—— (Ra)n /

-~ s Nr o
Rl \T T\’\( —

(Ra)n

[Cong thic 2]

S
CH,OH

[Cong thurce 3]
X N X

(Ra)n
[Cong thirc 4]
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[
(Ra)n

[Cong thtc 5]

(R2)n

trong do,

A la cacbon;

103/105

m, n, R1, Ro, Rs, Ru, Z1, Za, Z3, Z4, Zs, Ze va Z7 12 gibng nhu duge xac dinh theo

diém 1;
Rs 1a alkyl; va
X 1a halo.

16. Phuong phap didu ché hop chét ¢6 cong thire 1 dudi day, trong d6 phuong phap nay

bao gbm cac budc:
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1) ghép dbi hop chét c6 cong thirc 4 duéi day v6i hop chat ¢6 cong thic 8 dudi
day dé thu duge hop chét c6 cong thie 9 dudi day; va

2’) thuc hién phan Gng thé ctia hop chat c6 cong thire 9 dudi day thu dugc trong
bude 1°) v6i hop chit ¢6 cong thite 10 dudi ddy khi c6 mét bazo, sau do6 thuy phan san
pham phan Gng tao thanh dé thu duge hop chét c6 cong thite 1 dudi day:

[Cong thtc 1]
X R1

F \IY\Z‘% ]

R

[Cong thirc 8]
(Ra)n

2;,

OH
(HO)ZB

[Cong thirc 9]

‘ BN
Ron 4

[Cong thite 10]
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Ry O
\ L
- Zf'j’k T/}J\ Of’

N—_
A
L 1

trong do,

Ala oxy;

n, Ri, R, Rs, Ra, Z1, Za, Z3, Za, Zs, Zs va 77 la giéng nhu dugce xac dinh theo
diém 1; va

X 12 halo.

17. Phuong phap theo diém 16, trong d6 hop chét co cong thire 10 duge diéu ché bang
phuong phap didu ché bao gdm cac budc sau day:
a) thuc hién phan tng tao vong hop chét c6 cong thirc 6 dudi day va sau do la
phén ing thé v6i benzyl halogenua dé thu dugc hop chit co cong thic 11 dudi day; va
b) thuc hién phan tng oxy hda hop chét ¢6 cong thire 11 thu dugce trong budc a)

dé thu duoc hop chét ¢6 cong thirc 10;

[Cong thire 6]
>
R{HN IZS%O/’
H,N \2;7—2
[Cong thire 11]
. o ___j{H - T 37,#%{3!,
DH’ e
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