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(57) Sang ché dé cap dén hop chat di vong dugc dai dién bang Cong thirc hoa hoc 1:

hop chit nay c6 thé dugc sir dung dé ngan ngira hoac diéu tri cac bénh do sy bat thuong &
hoat tinh PRS (prolyl-tARN synthetaza), hoac mudi dugc dung cia nd, phuong phap diéu
ché hop chat nay, va duoc pham chira hop chit nay.
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Linh vire ky thuat dwoc dé cap

Séng ché d& cép dén hop chét di vong c6 cAu triic méi ma c6 thé dugce sir dung dé
ngiin ngira hodic didu tri cac bénh bi gy ra bdi sy bt thudng & hoat tinh PRS (prolyl-tARN
synthetaza), phuong phép didu ché hop chét nay, va dugc phim chira né.

Tinh trang k¥ thuét ctia sing ché

PRS (prolyltARN synthetaza) 13 mdt trong ho aminoaxyl-tARN synthetaza (ARS)
va diing dé hoat héa axit amin dé tong hop protein. Tic 13, ARS thyc hién chirc nang dich ma
dé tao thanh aminoaxyl adenylat (AA-AMP) va sau d6 chuyén axit amin d4 duoc hoat héa
nay dén du tan 3 cia tARN tuong img. Vi ARS dong vai trd quan trong trong viéc t6ng hop
protein, cac chit trc ché ARS trc ché su phat trién clia tht ca cac t bao. Do vay, ARS di dugc
ohi nhan nhu 1a mt dich trién vong cho téc nhén tri liéu dé diéu tri c4c bénh ma cn tre ché

céc thube khang sinh hodc sy biéu hién qua mirc t€ bao (Nature, 2013, 494:121-125).

PRS c¢6 mit trong, hozic hoat dong nhu 13, phic da synthetaza (MSC) & dang cia
EPRS (Glutamyl-Prolyl-tARN Synthetaza). Cu thé 13, trong sd cac MSC khéc nhau, EPRS
hoat ddng nhu 12 viing i ché dich ma ma tc ché su san xuht ctia VEGF A (yéu td ting trudng
ndi md mach mau A) ma 1a yéu t6 chinh trong su hinh thanh mach. Ngoai ra, duge bao cao
rﬁng EPRS c¢6 lién quan mét thiét dn cac khdi u rén khac nhau (Nat. Rev. Cancer, 2011, 11,
708-718).

Chi duy nhét mét chét, dugc biét 1a chét e ché PRS, 13 halofuginon. Halofuginon 1a
mdt dan xudt ctia febrifugin thu dugc tir céc san phém tur nhién va c6 tac dung chéng bénh st
rét va co cac tac dung khang viém khac nhau. NO cling ¢o thé dugc dung lam chat phy gia
thire #n dong vat. Ngoai ra, da dugc béo cdo rang halofuginon 1am ting sy phosphoryl héa ctia
GCN2 kinaza thdng qua sy irc ché PRS, ma kich thich sy biéu hién ATF4 va CHOP, va nhu
vay thuc day chét t& bao (Nat. Chem. Biol. 2012, 8, 311-317). Gén day, halofuginon duoc
nghién ctru 1dm sang nhu 1a tAc nhén chéng ung thu, tic nhan chdng viém (J Immunol, 2014,
192(5), 2167-76), céac tic nhan tri liéu @8 didu tri cac bénh ty mién (Arthritis Rheumatol,
201466 (5), 1195-207), cac tc nhan tri liéu dé diéu tri bénh xo hda (World J Gastroenterol,
2014,20 (40), 14778-14786), va cc tac nhan tri lidu tuong twr (Bioorg. Med. Chem. 2014, 22,
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1993-2004).

Tuy nhién, da duoc bo céo ring halofuginon tic dong 1én nhiéu dich khéc nhau va
c6 doc t6 rét nghiém trong va ngodi ra con ¢ nguy co gy dot bién gen (The EFSA Journal,
2003, 8: 1-45). Do do, viéc phét hién ra cac chét trc ché PRS ¢6 d0 an toan cao ddi véi co thé
ngudi trong sb cac chét c6 kha ning trc ché PRS nhu halofuginon c6 gia tri trong viéc phat
trién tac nhan chéng ung thu cla thé hé tiép theo ma c6 thé dugc ding 1am tac nhan khang soi,
t4c nhan chéng viém, thc nhan trj lidu tw mién mot minh hodic két hop véi thc nhan chong ung
thu dich hién co.

Lién quan dén vin @& ndy, cc tac gia sang ché d4 tién hanh mot s nghién ctu dé
phét trién hop chit méi giam do doc tinh trong khi lai c6 tac dung G ché enzym PRS, va di
phét hién ra rang hop chét c6 cAu triic m&i ma s& duge mo ta dudi day tre ché mot cach chon
loc PRS, nh¢ d6 hoan thanh séng ché. Céc hop chét thudc séng ché nay chi yéu c6 hoat tinh
{tc ché enzym PRS, nhung khong loai trir kha ning thé hién tac dung duge 1y lam téc nhan
hiéu qua béi moi trudng co thé dac thu hodc 1a san phém phu clia qué trinh chuyén hoa, sau

khi hip phu vao co thé.
Ban chét ky thuit clia sing ché
Vén dé k¥ thut clia séng ché

Muc dich cua sang ché 1a d& xuét hop chit di vong c6 cAu tric m&i ma c6 thé duge
dung d& ngin ngira hojic didu trj bénh ung thu, bénh viém, bénh tw mién hoge xo héa, phuong
phép didu ché hop chét niy, va dugce phém chira hop chét nay.

Giai phép k¥ thuét
Dé dat duoc muc dich trén, sang ché @& xuit hop chit c6 cong thirc hoa hoc 1 dudi
day, hoac mudi dugc dung ctia no:
[Cong thirc hda hoc 1]

OH

/ /

trong cong thirc hda hoc 1,

n béng 1, hodc 2,
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L 1a -CH>CHz-, -CH=C(R')~, hodc -C=C-,

trong d6 R’ 14 hydro, Ci4alkyl, hodc halogen,
X11a CRiR2, NRy, hodc -CO-,
X2 1a CR3R4, hodc NRs,

trong d6 Ry dén R4 mi nhém doc 1ap 14 hydro, Ci4alkyl, C14hydroxyalkyl,
hydroxy, amino, carboxy, -COO(C14alkyl), -CONH,, -CONH(Ci4alkyl), -CON (Ci4 alkyl),
hogic pyrazolyl khong dugc thé hogc duge thé bang Ci4 haloalkyl; hodc R va Rs, cling véi

nhau, lién két voi X1 va X thong qua lién két doi, va
A 13 vong benzen, pyridin, pyrimidin, hodc pyrimidindion,

trong d6 A khéng duoc thé hodc dugc thé bang mot dén ba nhém thé, mdi
nhom doc 1ap dugce chon tir nhém bao gém nhém thé dang vong duoc chon tir nhém bao gé)m
furanyl, imidazolyl, isoxazolyl, phenyl, pyrazolyl, pyridinonyl, pyridinyl, pyrolyl, thiazolyl, va
thiophenyl; Ci4 alkyl; Ci4 alkoxy; Ci4 haloalkyl; Ci4 haloalkoxy; halogen; di(Ci4
alkyl)amino; nitro; -COO(Ci4 alkyl); dihydropyranyl; morpholino; piperidinyl; va
pyrolidinyl; va

trong d6 nhom thé dang vong nay khong dugc thé hodc dugc thé bang mot hodc hai
nhém thé, mbi nhém doc lap dugc chon tir nhém bao gdm Ci.s alkyl, Ci4 haloalkyl, Cs.
xycloalkyl, nhém hoéa tri mdt cta Ca-s alkylen cacbonat, -COO(Ci4 alkyl), halogen, xyano,
thiazolyl, va (1,3-dioxolan-2-yl)metyl.

Tét hon 13, khi nhém thé dang vong ndy 14 furanyl, nhém nay khong dugce thé hoic
dugc thé bang -COO(C14 alkyl). Khi nhém thé dang vong nay 12 imidazolyl, nhom nay khong
duge thé hodc dugc thé bang Cis alkyl. Khi nhém thé dang vong ndy 14 isoxazolyl, nhom nay
khong duoc thé hodc duge thé bang hai nhém Cis alkyl. Khi nhém thé dang vong nay 1a
phenyl, nhém nay khong dugc thé hodic dugc thé bang halogen, hozic Ci4 haloalkyl. Khi nhém
thé dang vong nay 14 pyrazolyl, nhém nay khong dugc thé hoic duoc thé bang Ci.s alkyl, Ci-
s haloalkyl, nhém héa tri mdt ctia C2-5 alkylen cacbonat, thiazolyl, va (1,3-dioxolan-2-yl)metyl.
Khi nhém thé dang vong nay 14 pyridinonyl, nhém nay khong duoc thé hodc dugc thé bang
C1.5 alkyl. Khi nhém thé dang vong nay 1a pyridinyl, nhom ndy khong duoc thé hogic dugc thé
bang halogen. Khi nhém thé dang vong nay 1a pyrolyl, nhém nay khong dugc thé hogic duogc
thé bang Cys alkyl va -COO(C14 alkyl). Khi nhém thé dang vong nay 14 thiazolyl, nhém nay
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khéng duogc thé hoic dugc thé bang C1.5 alkyl, Cs xycloalkyl, xyano, hogc nhém héa trj mot
cia Czs alkylen cacbonat. Khi nhém thé dang vong nay 14 thiophenyl, nhém nay khéng duoc
thé hozic duge thé béng mot hodc hai nhom thé, mdi nhém dde 18p dugc chon tir nhém bao
gdm Cy.s alkyl, va -COO(C14 alkyl).

Tét hon 13, A khéng duoc thé hofic dugc thé bing mot dén ba nhém thé, mdi nhém
doc 1ap duoc chon tir nhém bao gdm Cialkyl; Ci4alkoxy; Ci4haloalkyl; halogen; phenyl
khong duoc thé hodc duge thé bang halogen, hogic C14haloalkyl; pyrazolyl khong duoc thé
hodc duoc thé béng C1s alkyl, thiazolyl, hogic C14 haloalkyl; thiophenyl khong dugc thé hoac
durgc thé bing Ci.s alkyl, hodic -COO(Ci alkyl); pyrolyl khéng duge thé hoge duge thé bang
C1s alkyl vivhoiic -COO(C1 alkyl); di(Ci4alkyl)amino; morpholino; piperidinyl; furanyl; va
pyrolidinyl.

Tét hon 13, L 14 -CH,CHy-, -CH=CH-, -CH=CF-, -CH=C(CH3)-, hodc -C=C-.

T4t hon 13, theo X va X, hop chét duoc dai dién béng Cong thitc hda hoc 1 ¢6 cac
cong thirc hoa hoc tir 1-1 dén 1-5 sau day:

[Céng thirc hda hoc 1-1]

OH Ry

__N
o1, 1
H

[Cong thirc héa hoc 1-2]

R4

OH R,
@ ~

[Cong thirc hoa hoc 1-3]
R
OH O />
LT
n
N LN~

[Cong thirc hda hoc 1-4]
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R

2 Rs
OH R
n
N LN Y

[Cong thirc héa hoc 1-5]
OH
i
N N
H

trong cac Cong thirc hoa hoc tir 1-1 dén 1-5,

R4

—

Y

Z~=

n, L, R; d&n R4 va A 12 nhu duoc xéc dinh & trén.

Tét hon 13, Ry dén R4 m&i nhém doc 14p 14 hydro, metyl, hydroxymetyl, hydroxy,
amino, carboxy, -COOCH3, -CONHa, -CONHCH3, hoic -CON(CHa)y; hodc Ry vaRs, cung

v6i nhau, lién két v6i Xi va X thong qua lién két doi.

Tét hon 13, A 14 vong benzen, pyridin, pyrimidin, hodc pyrimidindion, trong d6 A
khong duoc thé hodic dugc thé bang mot dén ba nhém thé, mdi nhém doc 1ap dugce chon tir
nhom bao g(“)m metyl, isobutyl, metoxy, triflometyl, flo, clo, brom, phenyl, phenyl duoc thé
bang flo, phenyl duoc thé bang clo, phenyl dugc thé bang triflometyl, thiophenyl, thiophenyl
duge thé bang metyl, thiophenyl dugc thé bing -COOCH;, pyrazolyl dugc thé bang
diflometyl, pyrazolyl dugc thé bing metyl, pyrazolyl duoc thé bang thiazolyl, pyrolyl duoc
thé bang metyl va -COOCH,CHs, furanyl, dimetylamino, dietylamino, metyletylamino,
morpholino, piperidinyl, va pyrolidinyl.

Tbt hon 13, A 13 benzen, trong d6 A khong duoc thé hogc duge thé b%mg mot dén ba
nhém thé, mdi nhém dde 1ap dugce chon tir nhém bao gdm Ci4alkyl; Ci4alkoxy; halogen; va
phenyl khong dugc thé hodc dugc thé bang halogen hodc Ci4 haloalkyl.

Tbt hon 14, A 13 pyridin, trong d6 A Khong duoc thé hodc dugc thé b%lng mot hoac hai
nhém thé, mdi nhém ddc 1ap dugce chon tir nhom bao gff)m Ci4alkyl; Ci4haloalkyl; halogen;
va phenyl duoc thé bang halogen.

Tét hon 13, A 1a pyrimidin, trong 6 A duoc thé béng nhém thé duge chon tir nhom
bao gdm halogen; di(Ci4alkyl)amino; morpholino; piperidinyl; va pyrolidinyl.
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Tét hon I3, A 12 pyrimidindion, trong d6 A khong duoc thé hogc dugc thé bang mot
hoic hai Ci4alkyl.

Céc vi du minh hoa Ve céc hop chét dugc dai dién béng Cong thirc hoa hoc 1 1a nhu

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

16)

17)

18)

19)

(2R,3S)-2-(3-(6-clo-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(4-brom-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R.3S)-2-(3-(5-brom-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(6-brom-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(7 -brom-1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,
(2R3 S)-2-(3-(4-ﬂo-1H—benzo[d]imidazol—l-yl)propyl)piperidin—3-ol,
(2R,38)-2-(3-(5-flo-1H-benzo[d]imidazol-1 -yDpropyl)piperidin-3-ol,
(2R,3S)-2-(3-(6-flo-1H-benzo[ d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R.38)-2-(3-(7-flo-1H-benzo[d]imidazol-1 -yDpropyl)piperidin-3-ol,
(2R,38)-2-(3-(4-clo-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R,35)-2-(3 -(5-c10-lH-benzo[d]imidazol-l-yl)propyl)piperidin—3 -ol,
(2R,38)-2-(3-(7-clo-1H-benzo[d]imidazol-1 -yD)propyl)piperidin-3-ol,
(2R.3S)-2-(3-(6-metyl-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(5-metyl-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

(2R.3S)-2-(3-(6-(triflometyl)-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-

(2R,38)-2-(3-(7-(triflometyl)- 1H-benzo[dJimidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(7-(triflometoxy)-1H-benzo [dJimidazol-1-yl)propyl)piperidin-

(2R,3S)-2-(3-(4-(pyrolidin-1-yl)-1H-benzo [d]imidazol-1-yl)propyl)piperidin-

(2R,3S)-2-(3-(4-(piperidin-1-yl)- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-
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3-ol,

20) (2R,3S)—2-(3-(4-(3—ﬂ0pheny1)—lH-benzo[d]imidazol-1-yl)propy1)piperidin—3-
ol,

21) (2R,3S)—2-(3-(4-(3-clophenyl)-IH-benzo[d]imidazol-l-yl)propyl)piperidin—3-
ol,

22) (2R,3S)-2-(3-(5-(3-ﬂopheny1)-lH-benzo[d]imidazol-1-y1)propyl)piperidin—3-
ol,

23) (2R,3S)-2-(3-(6-(2-ﬂ0pheny1)—lH-benzo[d]imidazol-1-y1)pr0py1)piperidin—3-
ol,

24) (2R,3S)-2-(3—(6-(3-ﬂophenyl)—lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

25) (2R,3S)—2-(3-(6-(4-ﬂ0phenyl)-1H-benzo[d]imidazol—1-y1)pr0py1)piperidin—3-
ol,

26) (2R,3S)-2—(3-(7—(2-ﬂ0pheny1)—IH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

27) (2R,3S)—2-(3-(7-(3-ﬂ0phenyl)-1H—benzo[d]imidazol—1-y1)pr0py1)piperidin—3-
ol,

28) (2R,3S)-2-(3-(7-(4-ﬂopheny1)—lH-benzo[d]imidazol-1-y1)pr0pyl)piperidin—3-
ol,

29) (2R,3S)-2-(3-(5-(1H-pyrazol—4-y1)—1H-benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol,

30) (2R,3S)-2-(3-(6-(1H-pyrazol—4-y1)—IH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

31)  (2R,3S)-2-3-(7-(1 H-pyrazol-4-yl)-1H-benzo[d] imidazol-1-yl)propyl)
piperidin-3-ol,

32)  (2R3S)-2-(3-(6-clo-5-flo- 1H-benzo[d]imidazol- 1-yl)propyl)piperidin-3-o,
33) (2R,3S)-2-(3-(6-brom—5-ﬂo-lH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,

34)  (2R3S)-2-(3-(5-clo-6-flo- 1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
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35)
36)

37)

38)

39)

40)
41)
42)
43)

44)

45)

46)

47)
48)
49)
50)
51)
52)
53)
54)

55)
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(2R,35)-2-(3 -(5-brom—6-ﬂo-1H—benzo[d]imidazol—1-yl)propyl)piperidm-?:-ol,
(2R,3S)-2-(3-(6-brom-5-clo-1H-benzo[dJimidazol-1 -yDpropyl)piperidin-3-ol,

(2R 3S)-2-(3-(6-clo-5-metoxy-1H-benzo[d]imidazol- 1-yl)propyl)piperidin-3-

(2R,38)-2-(3-(6-flo-5-metoxy-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R.3S)-2-(3-(5-flo-6-metyl-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(4,5-diclo-1H-benzo[d] imidaZQl- 1-yl)propyl)piperidin-3-ol,
(2S,3S)-2-(3-(4,5 -diclo-1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,
(2S,3R)-2—(3-(4,5-diclo-lH-benzo[d]imidazol-l-yl)propyl)piperidin—3 -ol,
(2R,3R)-2-(3-(4,5-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

(2R,3S)-2-(3-(4-clo-5-metyl-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(5-brom-4-metyl-1H-benzo [d]imidazol-1-yl)propyl)piperidin-

(2R,3S)-2-(3-(5-clo-4-metyl-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-

(2R,38)-2-(3-(5-brom-4-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(6-brom-7-flo-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-ol,
(2R,38)-2-(3-(4,5-diflo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(6,7 -diflo-1H-benzo[d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R,3S)-2-(3-(4,5-dimetyl-1H-benzo [d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R,39)-2-(3-(5,6-diflo- 1H—benzo[d]imidazol—1-yl)propyl)piperidin—3-ol,
(2R,38)-2-(3-(5,6-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(5,6-dibrom-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3 -ol,

(2R,3S)-2-(3-(5,6-dimetyl-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3 -ol,
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56) (2R,3S5)-2-(3 -(6,7-dic10-lH—benzo[d]imidazol—l-yl)propyl)piperidin—3 -ol,
57) (2R3 S)-2-(3-(4,6—diﬂo-IH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,
58) (2R,35)-2-3-(5 ,7-diﬂo-1H—benzo[d]imidaz01—1-yl)propyl)piperidm-3-ol,

59) (2R,3S)-2-(3-(4-c10-5-met0xy—lH-benzo[d]imidazol-1-y1)pr0py1)piperidin—3-

ol,

60) (2R,3S)-2-(3—(7-c10—6-metoxy-1H—benzo[d]imidaz01—1-y1)pr0py1)piperidin—3-
ol,

61) (2R,3S)-2-(3-(6-clo-4-metyl—IH-benzo[d]imidazol-1-y1)pr0py1)piperidin—3-
ol,

62) (2R,3S)—2—(3-(4-clo-5-ﬂ0—IH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,

63) (2R,3S)-2-(3-(6-brom—4-metyl—1H—benzo[d]imidazol—l-yl)propyl)piperidin-
3-ol,

64) (2R,3S)-2—(3-(5-ﬂo-4-mety1-lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

65) (2R,3S)-2-(3-(6-ﬂ0-7-mety1—1H—benzo[d]imidazol—1-y1)pr0pyl)piperidin—3-
ol,

66) (2R,3S)-2-(3-(4-c10-5-(triﬂomety1)—1H—benzo[d]imidazol—l-yl)propyl)
piperidin-3-ol,

67) (2R;3S)-2-(3 -(7-clo-6-(triflometyl)-1H-benzo[d] imidazol-1-yl)propyl)
piperidin-3-ol,

68) metyl 7-brom-1-(3-((2R,3S)-3-hydroxypiperidin-2-y1)propy1)—1H—benzo[d]
imidazol-5-carboxylat,

69)  (2R3S)-2-(3~(7-brom-5-clo- 1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
70) (2R,3S)-2-(3—(5-br0m—7-clo-lH—benzo[d]imidazol—1-yl)propyl)piperidm-3-ol,

71) (2R,3S)-2-(3-(7-br0m—5-(triﬂomety1)-lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

72) (2R,3S)—2-(3-(6-brom—4—ﬂo-lH-benzo[d]imidazol-l-yl)propyl)piperidin—3-ol,

73) (2R,3S)-2-(3-(5-br0m-7-ﬂ0—1H—benzo[d]imidazol—1-yl)propyl)piperidin—3-ol,
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74) (2R3 S)-2-(3-(7-clo-4—ﬂo—1H—benzo[d]imidazol—1-yl)propyl)piperidin—3-01,

75)  (2R,3S)-2-(3-(5-brom-4-nitro-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-
ol,

76)  (2R,38)-2-(3-(6-brom-7-nitro-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-
ol,

77 (2R,3S)-2~(3-(4-clo-5-nitro- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

78)  (2R,3S)-2-(3-(7-clo-5-(triflometyl)- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,

79)  (2R,3S)-2-(3-(5-clo-7-flo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

80) (2R;35)-2-(3-(5 ,7-diclo-1H-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,

81) (2R3 S)-2—(3-(5-010-7-(1H—pyrazol—4-y1)-1H—benzo[d]imidazol—1-
yD)propyl)piperidin-3-ol,

82) (2R3S)-2-(3-(7-(1H-pyrazol-4-yl)-5 ~(triflometyl)-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,

83) (2R,3S)-2-(3-(5-clo-7-(3 ~flophenyl)-1H-benzo[d]imidazol-1-
yD)propyl)piperidin-3-ol,

84)  (2R,3S)-2-(3-(7-(3-flophenyl)-5 ~(triflomety1)-1H-benzo[d]imidazol-1-
yDpropyl)piperidin-3-ol,

85) (2R3 S)-2-(3-(5-010-7-(2-mety1ﬂ1iazol-5-yl)-lH-benzo[d]imidazol-l—
yD)propyl)piperidin-3-ol,

86) (2R,3S)-2-(3-(5-clo-7 ~(pyridin-3-yl)-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,

87) (2R3 S)-2-(3-(5-clo-7-(5-ﬂopyridin—3-y1)—lH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol,

88)  5-(5-clo-1-(3-((2R,35)-3 -hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol—7-yl)-l-metylpyridin-Z(lH)-on,

89) (2R,3S)-2-(3-(5-clo-7 -(1-(diflometyl)-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,
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90) (2R,3S)-2-(3-(5-010-7-(isoxazol—3-yl)-1H—benzo[d]imidazol—1-yl)propyl)
piperidin-3-ol,

91) (2R,3S)—2-(3-(5-010-7-(thi0phen—3-yl)-lH-benzo[d]imidazol-1-y1)pr0pyl)
piperidin-3-ol,

92) (2R,3S)—2-(3-(5—clo-7-(2-mety1thiophen—3-yl)-lH-benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol,

93) (2R,3S)-2-(3-(5-clo—7-(3,5-dimety1isoxazol—4-y1)—IH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

94) (2R,3S)-2-(3-(5-clo-7—(3,6-dihydro-2H-pyran—4-y1)—1H—benzo[d]imidazol—1-
yD)propyl)piperidin-3-ol,

95) (2R,3S)-2—(3-(7-(l-((1,3-dioxolan—2-y1)metyl)—1H—pyrazol-4-yl)—5-clo—lH-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

96) (2R,3S)—2—(3-(5-clo-7-(1-metyl-lH—imidazol—S-yl)—1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol,

97) (2R,3S)—2—(3-(5-clo-7-(1-metyl-1H—pyrazol—4—yl)-lH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol,

98) (2R,3S)—2—(3-(7-(pyrolidin-l-yl)-1H—benzo[d]imidazol—1-y1)propyl)piperidin—
3-ol,

99) (2R,3S)-2-(3-(5-clo-7-(pyrolidin—1-yl)-lH—benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol,

100) (2R,3S)—2—(3-(5-clo-7-(2—xyclopropy1thiazol-5-yl)-lH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol,

101) (2R,3S)-2-(3-(5-clo—7-(1-(thiazol—2-y1)—1H—pyrazol—4-yl)—IH-benzo[d]
imidazol-1-yl)propyl)piperidin-3-ol,

102) (2R,3S)-2-(3-(5-010-7-(1-(oxetan-3-y1)-1H—pyraz01-4-y1)-IH-benzo[d]
imidazol-1-yl)propyl)piperidin-3-ol,

103) (2R,3S)-2-(3-(5—c10-7-(2-(tetrahydro-2H-pyran—4-yl)thiazol—4-yl)-lH-
benzo[d]imidazol-1-yl)propyD)piperidin-3-ol,

104) (2R,3S)-2-(3-(5-clo-7-(ﬁ1ran—3-yl)-IH-benzo[d]imidazol-l-
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yl)propyl)piperidin-3-ol,

105) 4-(5-clo-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-7-yl)thiazol-2-carbonitril,

106) (2R,3S)-2-(3-(7-(1-(tert-butyl)—lH—pyrazol—4-y1)-5-clo—1H—benzo[d]imidazol—
1-yDpropyl)piperidin-3-ol,

107) (2R,38)—2-(3-(5-clo-7-(1-isopentyl-1H—pyrazol-4-y1)-lH-benzo[d]imidazol-
1-yD)propyl)piperidin-3-ol,

108) (2R,3S)-2-(3-(5-clo-7-(1-isopropyl—1H—pyrazol—4-y1)-lH-benzo[d]imidazol-
1-yl)propyl)piperidin-3-ol,

109) (2R,3S)-2-(3-(5-clo-7-(4-mety1thiophen—3-yl)-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

110) etyl 3-(5-clo-1-(3-((2R,3S)-3 -hydroxypiperidin-2-yl)propyl)- 1H-benzo[d]
imidazol-7-yl)furan-2-carboxylat,

111) metyl 4-(5-clo-1-(3-((2R,3S)-3 ~hydroxypiperidin-2-yl)propyl)- 1H-benzo[d]
imidazol-7-yl)thiophen-2-carboxylat,

112) (2R,3S)-2-(3-(5-clo-7-(1-(2-ﬂoetyl)-1H—pyraz01-4-y1)—lH-benzo[d]imidazol-
1-yl)propyl)piperidin-3-ol,

113) (2R,3S)-2-(3-(7-(1-butyl—1H—pyrazol—4-y1)-5-clo-1H—benzo[d]imidazol—1-
y)propyl)piperidin-3-ol,

114) (2R,3S)-2-(3-(5-c10-7-(2,S-dimetylﬂliophen-3-yl)-lH-benzo[d]irnidazol-l-
yDhpropyl)piperidin-3-ol,

115) (2R,3S)-2-(3-(5-clo—7-(1-isobutyl—1H—pyrazol—4-y1)—IH-benzo[d]irnidazol-1-
y)propyl)piperidin-3-ol,

116) etyl 4-(5-clo-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)- 1H-benzo[d]
imidazol-7-yl)-1-metyl-1H-pyrol-2-carboxylat,

117) (2R,3S)-2-(3-(5-clo—1H-imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,

118) (2R3 S)-2-(3-(5-clo-3H-imidazo[4,5-b]pyridin—3-yl)propyl)piperidin—3-ol,

119) (2R,3S)-2-(3-(5-brom- 1H-imidazo[4,5 -b]pyridin-1-yl)propyl)piperidin-3-ol,
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120) (2R,3S)-2-(3-(6-brom—1H—imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,
121) (2R,3S)-2-(3-(5-mety1—1H—irnidazo[4,5-b]pyridin—1-yl)propyl)piperidin—S-ol,
122) (2R,3S)-2-(3-(6-clo—1H—irnidazo[4,5-c]pyridin—l-yl)propyl)piperidin—3-ol.
123) (2R,3S)-2-(3-(6-010-3H-imidazo[4,5-c]pyridin—3-yl)propyl)piperidin—3-ol,
124) (2R,3S)—2-(3-(6-brom-1H-imidazo[4,5—c]pyridin—1-yl)propyl)piperidin—3-ol,
125) (2R,3S)-2-(3-(6-brom—3H-irnidazo[4,5-c]pyridin-3-yl)propyl)piperidin—3-ol,
126) (2R,3S)-2—(3-(7-clo-1H—imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,
127) (2R,3S)—2—(3-(5,6—diclo-1H—imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,
128) (2R,3S)-2—(3-(7-br0m—1H—imidazo[4,5-c]pyridin—1-yl)propyl)piperidin—3-ol,

129) (2R,3S)-2-(3-(5-(triﬂometyl)—3H—'1midazo[4,5-b]pyridin—3-y1)propyl)
piperidin-3-ol,

130) (2R,3S)-2-(3-(6,7-diclo-3H—imidazo[4,5-b]pyridin—3-yl)propyl)piperidin—3-ol,

131) (2R,3S)—2-(3-(6-clo-7-mety1—3H—imidazo[4,5-b]pyridin—3-
yDpropyl)piperidin-3-ol,

132) (2R,3S)-2-(3-(6-brom-7-mety1—3H—imidazo[4,5-b]pyridin—3-
yD)propyl)piperidin-3-ol,

133) (2R,3S)-2-(3-(6-brom-7-clo—3H—imidazo[4,5-b]pyridin-3-yl)propyl)piperidin—
3-ol,

134) (2R,3S)-2-(3-(7-010-6-(3-clophenyl)-3H—imidazo[4,5-b]pyridin—3-yl)propyl)
piperidin-3-ol,

135) (2R,3S)—2-(3-(2-clo-7H-purin—7-y1)propyl)piperidin—3-ol,

136) (2R,3S)-2-(3-(2-clo-9H-purin—9—y1)propyl)piperidin—3-01,

137) (2R,3S)-2-(3-(6-(dimety1amino)—9H-purin-9—yl)propy1)piperidin—3-01,
138) (2R,3S)-2-(3-(6-(diety1amino)—9H—purin—9-yl)propyl)piperidin—3-01,
139) (2R,3S)-2-(3-(6-(ety1(mety1)amino)-9H—purin—9-yl)propyl)piperidin—3-ol,
140) (2R,3S)-2-(3-(6-m0rph01ino-9H-purin-9-y1)propy1)piperidin—3-01,

141) (2R,3S)-2—(3-(6-(piperidin—1-yl)-9H-purin-9-yl)propyl)piperidin—3-01,
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142) (2R,3S)-2-(3-(6-(pyrolidin—1-yl)-9H-purin-9-yl)propyl)piperidin—3-01,

143) 1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propyl)-lH-benzo[d]imidazol-Z-ol,

144) 5,6-diclo-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-2-ol,

145) (2R,3S)-2—(3-(2—(hydroxymety1)-lH-benzo[d]imidazol-l-yl)propyl)piperidin-
3-ol,

146) (2R,3S)-2-(3-(2-(hydroxymetyl)-4,5-dimetyl—IH-benzo[d]imidazol-l-
yDpropyl) piperidin-3-ol,

147) (2R,3S)-2-(3—(5,6-dic10—2-dlydroxymetyl)-lH-benzo[d]irnidazbl-1-y1)propy1)
piperidin-3-ol,

148) (2R,3S)-2-(3-(2—amino-5,6-diclo-IH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol,

149) metyl 7-brom-1-(3-((2R,3S)-3-hydroxypiperidin-Z-yl)propyl)-1H—ind01-3-
carboxylat,

150) metyl 5-brom-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)pr0py1)-1H-ind01-3-
carboxylat,

151) metyl 6-brom-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)- 1H-indol-3-
carboxylat,

152) metyl 4-010-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)-1H—ind01—3-
carboxylat,

153) metyl 6-clo-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)-1H—indol—3-
carboxylat,

154) metyl 7-010-1-(3-((2R,3S)-3-hydroxypiperidin—2—y1)propy1)—lH—indol—S-
carboxylat,

155) (2R,3S)-2-(3—(5-clo-3-xyclopropy1—1H—indazol—1-y1)propyl)piperidin—3-01,

156) (2R,3S)-2-(3-(5-clo-3-(triﬂometyl)-IH-indazol-1-yl)propyl)piperidin—3—ol,

157) (2R,3S)-2—(3-(5-clo-3-(1-(diﬂometyl)-1H—pyrazol-4-y1)—IH-indazol-l-
yD)propyl)piperidin-3-ol,
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158) (2R,3S)-2-(3-(6-clo-3-(1-(diflometyl)-1H-pyrazol-4-yl)-1H-indazol-1-
yl)propyl)piperidin-3-ol,

159) 1-(3-((2R,38)-3-hydroxypiperidin-2-yl)propyl)-3-metyl-1H-
benzo[d]imidazol-2(3H)-on,

160) 5-brom-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-2(3H)-on,

161) 6-brom-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-2(3H)-on,

162) 7-(3-((2R,3S)-3-hydroxypiperidin-z-yl)propyl)-1,3-dimety1—1H-purin—
2,6(3H,7H)-dion,

163) 7-(3-((2R,3S)-3-hydroxypiperidin—Z-yl)propyl)-3-metyl-lH—purin-
2,6(3H,7H)-dion,

164) 9-(3-((2R,3S)-3-hydroxypiperidin-Z-yl)propyl)-l-metyl-lH-purin-
2,6(3H,9H)-dion,

165) 7-(3-((2R,3S)-3-hydroxypiperidin—Z-yl)propyl)—3-isobutyl—1-metyl-1H—purin—
2,6(3H,7H)-dion,

166) (2R,3S)-2-((E)-3-(5,6-diclo-1H—benzo[d]imidazol—1-y1)prop-1-
enyl)piperidin-3-ol,

167) (2R,3S)—2-((E)—3-(5-ﬂ0—4-mety1—1H—benzo[d]imidazol—1—y1)pr0p-l-
enyl)piperidin-3-ol,

168) (2R,3S)—2-((E)-3-(5-brom—4-mety1—1H-benzo[d]imidazol—1-yl)prop-l-
enyl)piperidin-3-ol,

169) (2R,3S)-2-((E)-3-(5,6-dimetyl—lH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,

170) (2R,3S)-2-((E)-3-(5,6-dibr0m—1H—benzo[d]imidazol—l-yl)prop-l-
enyl)piperidin-3-ol,

171) (2R,3S)-2-((E)-3-(5,6-diﬂo—lH-benzo[d]imidazol-l-yl)prop-l-enyl)piperidin-
3-ol,

172) (2R,3S)-2-((E)-3-(4,5-dimety1—lH-benzo[d]imidazol-l-yl)prop-l-
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enyl)piperidin-3-ol,

173) (2R,3S)—2—((E)-3-(5-clo-4-mety1—IH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,

174) (2R,3S)-2-((E)—3-(4,5-dic10-lH-benzo[d]imidazol-l-yl)prop-l-en-l-
yl)piperidin-3-ol,

175) (2R,3S)-2-((E)-3-(4-clo-5-mety1—lH-benzo[d]imidazol-1-y1)prop—1-en-1-
yl)piperidin-3-ol,

176) (2R,3S)-2-((E)-3-(5-br0m-4-nitro—lH—benzo[d]imidazol—1-y1)prop-1-en—1-
yl)piperidin-3-ol,

177) (2R,3S)-2-((E)-3-(6-br0m-7-nitr0-1H—benz0[d]imidazol-l-yl)prop-1-en-1-
yl)piperidin-3-ol,

178) (2R,3S)-2-((E)-3-(4-clo—5-nitro-lH-benzo[d]imidazol-1-y1)pr0p—1-en—1-
yl)piperidin-3-ol,

179) (2R,3S)-2-((E)-3-(4,6-diﬂo-1H—benzo[d]imidazol—l-yl)prop-l-en-l-
yl)piperidin-3-ol,

180) (2R,3S)-2-((E)—3-(6—c10-4-mety1—lH—benzo[d]imidazol—1-y1)prop—1—en—1-
yl)piperidin-3-ol,

181) (2R,3S)-2-((E)-3-(7-clo-5-(triﬂometyl)-1H—benz0[d]imidazol—l-yl)prop-l-en-
1-yl)piperidin-3-ol,

182) (2R,3S)—2-((E)-3-(5,7-diclo-lH-benzo[d]imidazol-l-yl)prop-l-en-l-
yl)piperidin-3-ol,

183) (2R,3S)-2-((E)-3-(5-clo-7-ﬂo—lH-benzo[d]imidazol-l-yl)prop-1-en-1-
yl)piperidin-3-ol,

184) (2R,38)-2—((E)—3-(5-brom—1H—imidazo[4,5-b]pyridin—1-yl)prop—l-
enyl)piperidin-3-ol,

185) (2R,3S)-2-((E)-3-(7-clo—6-(3-clophenyl)-3H—imidazo[4,5—b]pyridin—3-
yl)prop-1-enyl)piperidin-3-ol,

186) (2R,3S)-2-((E)-3-(6-brom-7-metyl—3H—imidazo[4,5-b]pyridin—3-yl)prop-1-
enyl)piperidin-3-ol,

-17-



37253

187) (2R,3S)-2-((E)—3-(6-brom—7-clo—3H-imidazo[4,5-b]pyridin—3-yl)prop-1-
enyl)piperidin-3-ol,

188) (2R,3S)-2—((E)—3-(6—clo-7-mety1—3H—imidazo[4,5-b]pyridin—3-yl)prop-1-
enyl)piperidin-3-ol,

189) (2R,3S)-2-((E)-3-(6,7-diclo-3H-imidazo[4,5-b]pyridin-3-yl)prop-1-
enyl)piperidin-3-ol,

190) (2R,3S)-2-((E)-3-(6-(3-clopheny1)-1H—benzo[d]imidazol—1-yl)prop—l-
enyl)piperidin-3-ol,

191) (2R,3S)-2-((E)-3-(6—(3-ﬂopheny1)-1H—benzo[d]imidazol—l-yl)prop-1-
enyl)piperidin-3-ol,

192) (2R,3S)-2-((E)—3-(6-(3-(triﬂometyl)phenyl)-1H—benzo[d]imidaz01—1-y1)pr0p—
1-enyl)piperidin-3-ol,

193) (2R,3S)-2-((E)-3-(5-brom-6,7-diﬂ0—2-metyl-1H—benzo[d]imidazol—1-y1)pr0p-
1-enyl)piperidin-3-ol,

194) (2R,3S)-2-((E)-3-(indolin—1-yl)prop-l-enyl)piperidin—?a-ol,

195) (2R,3S)-2-((E)-3-(5-cloindolin-l-yl)prop-1-eny1)piperidin—3-ol,

196) (2R,3S)-2-((E)-3-(1H—pyrolo[2,3-b]pyrid'1n—l-yl)prop-1—eny1)piperidin—3-ol,

197) (2R,3S)-2-((E)-3-(6—clo-IH-indol-1-yl)pr0p-1-eny1)piperidin—3-ol,

198) (2R,3S)-2-((E)-3-(6-c10—lH-indazol-1-y1)prop-1-eny1)piperidin—3-ol,

199) (2R,3S)-2-((E)-3-(4-c10-7H—pyr010[2,3-d]pyrimidin—7-y1)prop—1-
enyl)piperidin-3-ol,

200) (2R,3S)-2—((E)-3-(5-c10-lH—pyrazolo[3,4-b]pyridin—l-yl)prop-1-
enyl)piperidin-3-ol,

201) (2R,3S)-2-((E)-3-(3,5-dimetyl-lH-indazol-1-y1)prop—1-enyl)piperidin—3-01,

202) metyl 7-br0rn-1-((E)-3-((2R,3S)—3-hydroxypiperidin—2-yl)alyl)-1H—indol-3-
carboxylat,

203) axit 7-brom-1-((E)-3-((2R,3S)-3-hydroxypiperidin-Z-yl)alyl)-1H—indol-3-
carboxylic,
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204) axit 5-brom-1-((E)-3-((2R,3S)—3-hydroxypiperidin—2-yl)a1y1)—1H—indol-3-
carboxylic,

205) axit 4-clo-1-((E)-3-((2R,3S)-3-hydroxypiperidin—2—y1)a1y1)—1H-ind01-3-
carboxylic,

206) axit 6-c10-1-((E)—3-((2R,3S)-3-hydroxypiperidin-Z-yl)alyl)—1H—indol—3-
carboxylic,

207) axit 7-clo-1-((E)-3-((2R,3S)-3-hydroxypiperidin—2—y1)a1y1)—1H—indol-3-
carboxylic,

208) axit 6-ﬂo—l-((E)-3-((2R,3S)-3-hydroxypiperidin—2-yl)alyl)-1H—ind01—3-
carboxylic,

209) axit 1-((E)-3-((2R,3S)-3-hydroxypiperidin—Z-yl)alyl)—1H—ind01-3-carboxylic,

210) metyl 4-c10-1-((E)-3-((2R,3S)—3-hydroxypiperidin-2—y1)a1yl)—1H—indol—3-
carboxylat,

211) metyl 6-clo-1-((E)-3-((2R,35)-3 -hydroxypiperidin—Z-yl)alyl)—1H—indol—3-
carboxylat,

212) metyl 7-c10-1-((E)-3-((2R,3S)—3-hydroxypiperidm-Z-yl)alyl)-1H—ind01—3-
carboxylat,

213) metyl S-brom-1-((E)-3—((2R,3S)-3-hydroxypiperidin—2-y1)aly1)-1H—indol—3-
carboxylat,

214) metyl 6-brom-1-((E)—3-((2R,3S)—3-hydroxypipen'din—2—yl)a1y1)-1H—indol—3-
carboxylat,

215) 5-brom-1-((E)-3-((2R,3S)-3-hydroxypipeﬂdin—Z-yl)alyl)-N—metyl—lH—indol—
3-carboxamit,

216) 5-brom-1-((E)-3-((2R,3S)—3-hydroxypiperidin—Z—yl)alyl)-N,N—dimetyl—1H—
indol-3-carboxamit,

217) (2R,3S)-2-((Z)-3-(5-clo-4-mety1-lH-benzo[d]imidazol-1-y1)-2-ﬂoprop-1-
enyl)piperidin-3-ol,

218) (2R,3S)-2-((Z)-3-(5-brom—4-mety1—lH-benzo[d]imidazol-1-y1)-2-ﬂopr0p—1-
enyl)piperidin-3-ol,
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219) (2R,3S)-2-((Z)-3-(5,6-diclo-lH-benzo[d]imidazol-1-y1)-2-ﬂopr0p-1-
enyl)piperidin-3-ol,

220) (2R,3S)—2-((Z)—3-(5,6-diclo-2-(hydroxymety1)—lH-benzo[d]imidazol-1-y1)-2-
floprop-1-enyl)piperidin-3-ol,

221) (2R,3S)-2-((E)—3-(5-clo-4-mety1—lH-benzo[d]imidazol-1-y1)-2-mety1prop—1-
enyl)piperidin-3-ol,

222) (2R,3S)-2-((E)—3-(5-br0m-4-mety1—1H—benzo[d]imidazol-1-y1)-2-mety1prop—
1-enyl)piperidin-3-ol,

223) (2R,3S)-2-((E)-3-(5,6-diclo-1H-benzo [d]imidazol-1-y1)-2-metylprop-1-
enyl)piperidin-3-ol,

224) (2R,3S)-2-((E)-3-(5,6-diclo-2—(hydroxymetyl)-1H—benzo[d]imidazol—l-yl)-2-
metylprop-1-enyl)piperidin-3-ol,

225) (2R,3S)-2—(3-(5,6—diclo-IH-benzo[d]imidazol-1-yl)prop-l-ynyl)piperidin—3-
ol,

226) (2R,3S)-2-(3-(5—br0m—4-metyl—lH-benzo[d]imidazol-1-y1)pr0p-1-
ynyl)piperidin-3-ol,

227) (2R,3S)-2-(3-(5-c10—4-mety1—1H—benzo[d]imidazol—l-yl)prop-l-
ynyl)piperidin-3-ol,

228) (2R,3S)-2-(3-(5,6-dibrom-1H-benzo [d]imidazol-1-yl)prop-1-ynyl)piperidin-
3-ol,

229) (2R,3S)-2-(3-(5-ﬂ0-4-mety1—1H—benzo[d]imidaz01—1-y1)pr0p—1-
ynyl)piperidin-3-ol, va

230) (2R,3S)-2-((E)-3-(5,6-diclo-1H-benzo [d]imidazol-1-yl)prop-1-
enyl)pyrolidin-3-ol.

Ngoai ra, cac hop chét cta sang ché ¢6 thé ton tai & dang cua mudi duoc dung. Vi
mudi, mubi cdng axit dugc tao thanh do axit khong duge dung 12 hitu ich. Vi axit tu do, axit
v co v axit hitu co c6 thé duge st dung. Cac vidu v& axit vo co c6 thé bao gdm axit clohydric,
axit bromic, axit sulfuric, axit phosphoric, va cac axit trong tw. Cac vi du v& axit hitu co ¢4 thé

bao gé)m axit xitric, axit axetic, axit lactic, axit maleic, axit gluconic, axit metansulfonic, axit
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suxinic, axit 4-toluen sulfonic, axit glutamic, axit aspartic hodc cac axit trong tu.

Cac mudi hodc cac solvat clia cac hop chét duoc dai dién bé‘lng Cong thuc héa hoc 1
ma khong phai 1a mudi hodc solvat dugc dung cd thé dugc dung lam hop chét trung gian dé
diéu ché hop chét dugc dai dién béng Cong thirc héa hoc 1, mudi duge dung hodc solvat clia
no.

Hop chit dugc dai dién bang Cong thirc héa hoc 1 theo séang ché bao gdm céc mubi
duoc dung ciia né ciing nhu ca cac solvat va cac hydrat ma c6 thé duge didu ché tir céc hop
chét nay. Cac mudi hoic céc solvat ciia hop chét duoc dai dién béng Cong thitc hdéa hoc 1 ¢d
thé dugc didu ché tir cac hop chét duoc dai dién bang Cong thirc héa hoc 1 bang cach st dung
cac phuong phép thong thudng trong linh vue k¥ thuat ma sang ché nay thude vé.

Hon nita, hop chét duoc dai dién bang Cong thirc hdahoc 1 theo sang ché c6 thé duge
didu ché & dang tinh thé hodic & dang khong phai tinh the. Khi hop chét duoc dai dién bing
Cong thirc héa hoc 1 dugc tao ra dudi dang tinh thé, n6 co thé tly v duge hydrat hoa hodc
dugc solvat hoa. Sang ché c6 thé bao gdm khong chi cac hydrat ty lugng clia hop chét dugc
dai dién bing Cong thirc héa hoc 1 ma con bao gdm cac hop chét chira mdt lwong nude khic
nhau. Céc solvat ctia hop chit duoc dai dién bing Cong thirc hoa hoc 1 theo sang ché bao gdm
c dang solvat ty luong va dang solvat khong ty luong.

Sang ché con d& xuét phuong phap diéu ché hop chét dugc dai dién bang Cong thuc
héa hoc 1 nhu duoc thé hién trong so d0 phan tmg 1 dudi day:

[So d6 phan tmg 1]

X=Xz

/
HN\@
(o]
O\R" @\R" X~ X2
1-B " /
n
g\i/_l_ . N L N~

N ~ (Budc 1) /

OH
LD
n / /
N L\/N
H
1

(Budc 2)

(trong So dd phantmg 1,0, L, X1, X2 va A la nhu duge xac dinh ¢ trén, X 1a halogen
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(t5t hon 12 brom), va R’ va R” moi nhom doc 1dp c6 nghia 14 nhom bao vé€. Nhém bao v€ co

thé 12 tert-butyldimetylsilyl, hodc tert-butyloxycarbonyl.)

Budc 1 1a bude didu ché hop chit dugc dai dién bang Cong thirc héa hoc 1-C bang
céch cho hop chit duoc dai dién bing Céng thirc héa hoe 1-A phan tmg v6i hop chét duoc
dai dién bing Cong thire hoa hoc 1-B khi c6 mét cua bazo. Céc bazo vo co va bazo hitu co
thong thuong ddu ¢6 thé duge ding 1am bazo. Cac vi du khong gi6i han vé cac bazo hitu co
¢6 thé bao gdm diisopropyletylamin hogc trietylamin. Céc vi du khong gidi han vé cac bazo
v0 co ¢0 thé bao gém kali cacbonat, natri cacbonat, natri hydro cacbonat, xesi cacbonat, hoac
canxi cacbonat. Ngoai ra, phan tmg nay co thé duge thuc hién trong dung méi phan cye nhu
metanol, etanol,  butanol, tetrahydrofuran, — axeton, toluen,  dimetylformamit,
dimetylformsulfoxit, clorofom, dioxan, axetonitril dietyl ete, hodc diclometan & nhiét do nam

trong khoang tir 20°C dén 150°C trong khoang thoi gian tir 10 phut dén 24 gio.

Bude 2 1 bude didu ché hop chét dugc dai dién bang Cong thirc héa hoc 1 bang phan
umg cta hop chit dugc dai dién bang Cong thirc hoa hoc 1-C khi c6 mat cua axit. Cac vi du
khong gi6i han v& axit c6 thé bao gdm axit clohydric, axit bromic, axit flohydric, axit
trifloaxetic hodc céc axit terong tu. Tét hon 13, dung moi phan g co thé str dung hogc khong
str dung dung mdi hitu co' phan cuec. Tét hon 13, khi st dung dung méi hitu co' phan cuc,
diclometan, clorofom, toluen, dimetylfomiamit, dioxan, tetrahydrofuran hogc cac dung moi
tuong tw co thé duoc st dung, va phan Gmg nay co thé duoc thuc hién ¢ nhiét do ndm trong

khoang tir 20°C dén 100°C trong khoang thoi gian tir 10 phut dén 6 gio.

Pé 1am mét vi du khac nita, hop chét duoc dai dién b%mg Cong thirc hoa hoc 1-1 ¢6

thé duge diéu ché nhu duge thé hién trong so dd phan tmg 2 dudi déy:

[So dd phan tmg 2]
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(trong So do phan tng 2, n, L, Ro, va A la nhu duge xéac dinh ¢ trén, vaR’ vaR” mdi
nhém doc 1ap ¢6 nghia 13 nhom bao vé. Nhém béo vé co thé 1 tert-butyldimetylsilyl, hodc
tert-butyloxycarbonyl.)

Bude 17 1a bude didu ché hop chit dugc dai dién bang Cong thire hoa hoe 2-C bang
cach cho hop chét duoc dai dién bang Cong thirc hoa hoc 2-A phéan (mg voi hop chét dugc
dai dién béng Céng thirc hoa hoc 2-B khi ¢6 mét cia bazo. Cac bazo vO co va bazo hitu co
thong thuong ddu c6 thé duoc ding 1am bazo. Céc vi du khong gidi han vé céc bazo hitu co
¢6 thé bao gdm diisopropyletylamin hogc trietylamin. Cac vi du khong gi6i han vé cac bazo
v co ¢6 thé bao gém kali cacbonat, natri cacbonat, natri hydro cacbonat, xesi cacbonat, hodc
canxi cacbonat. Ngoai ra, phan Gmg nay co thé duoc thuc hién trong dung méi phan cyc nhu
metanol, etanol,  butanol, tetrahydrofuran,  axeton, toluen, dimetylformamit,
dimetylformsulfoxit, clorofom, dioxan, axetonitril dietyl ete, hodc diclometan & nhiét do ndm

trong khoang tir 20°C dén 150°C trong khoang thoi gian tr 10 phat dén 24 gio.

Bude 2’ 13 busce didu ché hop chit dugc dai dién bang Cong thirc hoa hoc 2-D bang
phan tmg ctia nhém amin va nhom nitro ctia hop chét dugc dai dién bang Cong thic hda hoc
2-C dé tao thanh vong. Budc trén dugc thuc hién chu yéu theo hai giai doan. Giai doan thir
nhét, cho hop chit duoc dai dién bing Cang thirc héa hoc 2-C phan tng v6i hydro khi 06 mdt
ca niken Raney va sau d6 dugc cho phan img voi trimetyl orthoformat. Bu¢c phan ing dau
tién duoc thuc hién trong dung mdi phén cuc nhu metanol, etanol, butanol, tetrahydrofuran,
axeton, toluen, dimetylformamit, dimetylformsulfoxit, clorofom, dioxan, axetonitril dietyl ete,
hodc diclometan & nhi€t do ndm trong khoéng tir 20°C dén 150°C trong khoang thoi gian tur

10 phut dén 24 gio. Budce phan Umg sau t6t hon 13 duoc thuc hién khi c6 mat cla axit para-
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toluen sulfonic, va phan img nay co thé duoc thyc hién trong dung méi phan cuc nhu metanol,
etanol, butanol, tetrahydrofuran, axeton, toluen, dimetylformamit, dimetylformsulfoxit,
clorofom, dioxan, axetonitril dietyl ete, hodc diclometan & nhiét do nim trong khoang ttr 20°C
dn 150°C trong khoang thoi gian tir 10 phiit dén 24 gio.

Budc 3’ 13 budc diéu ché hop chét duoc dai dién béng Cong thirc hoa hoc 1-1 béng
phan tmg cua hop chét dugc dai dién biang Cong thirc héa hoc 2-D khi c6 mét cia axit. Cac
diéu kién phan g cy thé ctia budc 3’ 6 thé duogc 4p dung tuong tur véi cic diéu kién phan
Umg ctia bude 2 cua So dd phan tmg 1 dugc mo ta & trén.

Ngoai ra, nhu la mét vi dy, trong sb cac hop chét c6 Cong thire hoa hoc 2-A dugce thé
hién trong So dd phan tmg 2, hop chét trong d6 L 12 etylen va Rz 12 hydro (hop chét c6 cong
thirc héa hoc 3) ¢6 thé duoc didu ché bang phuong phép nhu duoc thé hién trong so' dd phan

img 3 dudi day:
[So db phan tmg 3]
oo
R
{/\d/\/ %Y %o\/
Budc1? R Bugc2” R o
3-C
n g\)j(/\/
N
Budc 3” Budéc 4” R'/ Budc 5 /
3-D 3-E
g\):(/\/

Budc 6” - Buéc 77 /

R

(trong So dd phan tng 3, n 1a nhu dugc xac dinh & trén, vaR’ vaR” mbi nhém doc
lap c6 nghia 1a nhom bao v¢. Nhom bao vé ¢6 thé 13 tert-butyldimetylsilyl, hodc tert-
butyloxycarbonyl.)

Budc 17 1a bude didu ché hop chit dugc dai dién bang Cong thie héa hoe 3-B bang
cach cho hop chit dugc dai dién bang Cong thirc hoa hoc 3-A phan tng véi
(carbetoxymetylen) triphenylphosphoran. Tét hon 13, hop chét dugc dai dién bing Cong thirc

héa hoc 3-A dau tién dugce cho phan Gmg véi oxalyl clorua va sau d6 dugc cho phan tmg véi
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triphenylphosphoran. Bu6c phan ung dau tién t6t hon 13 duoc thuc hién khi c6 mdt cla
metylen clorua, N,N-dimetylsulfoxit, va trietylamin. Budc phan tmg dAu tién cling c6 thé duoc
thuc hién & nhiét do nim trong khoéng tir -78°C dén 20°C trong khoang thoi gian tir 10 phut
dén 12 gior. Ngoai ra, trong phan tmg véi triphenylphosphoran, diclometan c6 thé duoc ding
1am dung méi, va phan Umg nay co thé dugc thuc hién ¢ nhiét do ndm trong khoang tir 20°C

dén 150°C trong khodng thoi gian tir 10 phit dén 24 gio.

Bude 2° 1a budce didu ché hop chét duoc dai dién bang Cong thirc hoa hoc 3-C bang
céch hydro héa hop chét dugc dai dién bang Cong thirc héa hoc 3-B. T6t hon 13, phan tng
nay duge thuc hién khi c6 mat ctia hydro va chét xtic tac hydro héa (vi dy, paladi hydroxit).
Ngoai ra, tetrahydrofuran ¢ thé duoc ding 1am dung mdi cho phén img. Ngoai ra, phan timg
ndy c6 thé duge thyc hién ¢ nhiét do ndm trong khoang tir 20°C dén 150°C trong khoang thoi
gian tir 10 phut dén 24 gio.

Buée 37 1a bude didu ché hop chit dugc dai dién bang Cong thirc héa hoc 3-D bang
céch thity phan hop chét duoc dai dién bing Cong thirc hoahoc 3-C. Téthon 13, phan tmg nay
c6 thé dugc thuc hién trong céc diéu kién bazo, va natri hydroxit co thé duoc ding 1am bazo.
Ngoai ra, nudc hodc metanol co th duoc ding 1am dung mdi cho phén ung. Ngoai ra, phan
ung nay co thé duoc thuc hién & nhiét 4o nim trong khoang tir 20°C dén 150°C trong khoang
thovi gian tir 10 phut dén 24 gio.

Bude 47 13 budc didu ché hop chit dugc dai dién bang Cong thirc hoa hoc 3-E bang
cach cho hop chét dugc dai dién bang Cong thirc hoa hoc 3-D qua phan tng Kkhtr carbonyl.
Tét hon 13, phan Gmg nay c6 thé duoc thuc hién khi c6 mit cta lithi nhom hydrua. Ngoai ra,
tetrahydrofuran c6 thé duoc ding 1am dung moi cho phéan tmg. Ngoai ra, phan tmg nay c6 thé
dugc thuc hién ¢ nhiét do nim trong khoang tir -78°C dén 20°C trong khoang thoi gian tir 10
phitt dén 12 gio.

Bude 5 1a budc didu ché hop chét duoc dai dién bang Cong thirc héa hoc 3-F bang
céach brom héa hop chét duoc dai dién bang Cong thirc héa hoc 3-F. Tt hon 13, phan Gmg nay
duoc thue hién khi c6 mét ctia triphenylphosphin va tetrabrommetan. Ngoai ra, metylen clorua
¢6 thé duoc dung 1am dung mdi cho phan tmg. Ngoai ra, phén g nay ¢o thé dugc thuc hién
& nhiét d6 nim trong khoang tix 20°C dén 150°C trong khoang thoi gian tir 10 phut dén 24
gio.

Bude 67 1 bude didu ché hop chat dugc dai dién bang Cong thirc héa hoce 3-G bing
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céch cho hop chét duoc dai dién bang Cong thirc héa hoe 3-F qua phan tmg azit. Tt hon 13,
phén {mg nay dugc thuc hién khi c6 mat clia natri azit. Ngoai ra, N,N-dimetylformamit co thé
duge dung lam dung moi cho phan img. Ngoai ra, phan tmg nay co thé dugc thuc hién & nhiét

d6 nm trong khoang tir 20°C dén 150°C trong khoang thoi gian tir 10 phut dén 24 gio.

Bude 77 13 budce didu ché hop chét duoc dai dién bang Cong thire héa hoc 3 bing
cach amin héa hop chit dugc dai dién bang Cong thirc hoa hoc 3-G. Tét hon 13, phan img nay
duoc thye hién khi c6 mét cia triphenylphosphin. Ngoai ra, tetrahydrofuran co thé duoc dung
1am dung mdi cho phén Umg. Ngoai ra, phan img ndy co thé dugc thuc hién ¢ nhiét do ndm

trong khoang tir 20°C dén 150°C trong khoang thoi gian tir 10 phut dén 24 gio.

Hon nita, sang ché d& xuét dugc phim d& ngin ngtra hodc diéu tri cac bénh dugc gay
ra do su bét thudng cta hoat tinh PRS (prolyl-tARN synthetaza), bao gdm hop chit duoc dai

dién bing Cong thirc hoa hoc 1 hodc mudi dugc dung cuia no.

Hop chét dugc dai dién bang Cong thirc héa hoc 1 theo sang ché c6 thé e ché hoat
tinh enzym PRS va nhu vay c0 thé duoc ding dé ngan ngira hodc diéu tri cac bénh dugc gay
ra do su bét thuong & hoat tinh PRS (prolyl-tARN synthetaza). Cac vi du vé& cac bénh bi gay
ra béi su bét thudng ¢ hoat tinh PRS (prolyl-tARN synthetaza) c0 thé bao gbm bénh ung thu,
bénh viém, bénh viém ty mién va bénh xo hoa.

Nhu duoc thé hién trong céc vi du thuc hién ma s& duge md @ dudi day, hop chét
duoc dai dién bing Cong thirc hoa hoc 1 theo sang ché c6 thé e ché mot cach déang ké hoat
tinh enzym PRS va con tc ché su phat trién ctia cac té bao ung thu. Do vay, hop chét nay c6

thé duge str dung mot cach hi€u qua dé ngin ngira hodc di€u tri cac bénh.

Dugc pham theo sang ché c6 thé dugc phdi trdn & dang dé ding qua dudng mi¢ng
hodc ngoai dudng tiéu hda theo thuc t& ding thudc tiéu chuén. C4c ché pham ndy c6 thé chira
céc chét phu gia nhu chét mang, ta dugc hodc chét pha lofing dugc dung ngoai thanh phén
hoat tinh. Céac chét mang thich hgp c6 thé bao gbdm, vi du, mudi sinh 1y, polyetylen glycol,
etanol, dau thuc vat, va isopropyl myristat, va chét pha logng ¢6 thé bao gém, vi du, lactoza,
dextroza, sucroza, mannitol, sorbitol, xenluloza vd/hodc glyxin, nhung khong bi gidi han & cac
chit nay. Ngoai ra, céc hop chét cia sang ché ¢6 thé dugc hoa tan trong dau, propylen glycol
hoic céc dung mdi khac ma thuong dugc st dung d8 didu ché cac dung dich tiém. Ngoai ra,
cac hop chét ctia sang ché c6 thé dugc phdi tron dudi dang thubc md hodc kem dé dung khu

trl.
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Liéu duoc vu tién cta hop chét dugc dai dién bang Cong thirc hoa hoc 1 theo sang
ché c6 thé thay ddi thy thudc vao tinh trang bénh va trong lwong cua bénh nhan, muc do
nghiém trong ctia bénh, loai thubc, va dudng ding va khoang thoi gian ding, nhung n6 ¢6 thé
duge lwa chon mot cach thich hop bdi ngudi co trinh do trung binh trong linh vuc k¥ thuét
nay. Dé thu duge céc thc dung mong mubn, tuy nhién, hop chét duoc dai dién bang Cong thirc
héa hoc 1 theo sang ché c6 thé duge ding hing ngy & lidu ndm trong khoéang tir 0,0001 dén
100 mg/ke (thé trong), va tét hon 1a tir 0,001 dén 100 mg/kg (thé trong). Viée ding c6 thé
duge thuc hién mot 14n mét ngay hodc cac lidu nhé mdi ngdy qua dudng miéng hodc ngoai
dudng ti€u hoa.

Tuy thudc vao phuong phép dung, dugc pham theo sang ché c6 thé chira hop chat
duoc dai dién bffmg Cong thirc héa hoc 1 hodc mudi duge dung cia nd véi luong ndm trong

khoéng tir 0,001 dén 99% trong lugng, tt hon I tir 0,01 dén 60% trong lugng

Duoc phdm theo sang ché c6 thé dugc ding cho dong vét c6 v nhu chudt nhét, chudt
cbng, dong vat nudi trong nha, nguoi hodic cac dong vat turong tu, qua cac duong dung khac
nhau. Viéc ding ¢6 thé duoc thue hién qua tAt ca cac phuong phéap co thé, vi du, dudng miéng,
truc trang, tiém trong tinh mach, trong co, dudi da, ndi mac tir cung, tiém trong nao.

Hiéu qua clia sang ché

Hop chét dugc dai dién béng Cbng thirc héa hoc 1 theo sang ché c6 thé trc ché hoat
tinh enzym PRS va nhu véy co thé dugc sir dung mdt cach hi¢u qua d& ngan ngira hodc didu
tri cac bénh dugc gay ra do sy bét thudng & hoat tinh PRS (prolyl-tARN synthetaza), vi du,
bénh ung thu, bénh viém, bénh tw mién va bénh xo hoéa.
MG ta chi tiét sing ché

Duéi day, sang ché s& dugc mo ta chi tiét hon bang c4c vi du thyc hién sang ché. Tuy
nhién, c4c vi du ndy dugc dua ra chi mang tinh minh hoa sang ché, va khong cn duogc ciu

triic dé 1am gi6i han pham vi sing ché & cac vi du nay.

Vi du 1: Didu ché (2R3 S)—2-(3-(6-c10-1H—benzo[d]imidazol—1-y1)propyl)piperidin—
3-ol dihydroclorua |

OH
X _N
N
H

2HCI
Cl
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Budc 1-1: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(E)-3-etoxy-
3-oxoprop-1-en-1-yl)piperidin-1-carboxylat

Metylen clorua (47 mL, 0,12 M) va oxalyl clorua (1,0 mL, 11,6 mmol) dugce bd sung
vao binh dugc nap nito va dung dich phén Ung nay dugc 1am lanh xubng -78°C. N,N-
dimetylsulfoxit (1,7 mL, 23,2 mmol) sau d6 duoc thém vao & cing nhiét do va dugc khuéy
trong 30 phut. Sau do, tert-butyl (2R,3S)-3 -((tert—butyldimetylsilyl)oxy)-2-(hydroxymetyl)
piperidin-1-carboxylat (2,0 g, 5,8 mmol) duge hoa tan trong mdt lugng nho metylen clorua va
duoc thém tir tir. Sau khi khudy & cting nhiét d trong 1 gio, trietylamin (3,3 mL, 23,2 mmol)
duoc b sung va nhiét do ctia dung dich phan tmg duoc tang 1én tir -78°C dén nhiét d6 trong
phong. Khi phan tmg nay hoan thanh, dung moi dugc loai bo, va hdn hop tao ra dugc pha
loding bang etyl axetat va dugc rira bang dung dich natri clorua bdo hoa. Lop hitru co duoc thu
gom, dugc lam kho bang magie sulfat, duoc loc va duge ¢d dudi ap sult giam, va sau d6 dugc
hoa tan trong metylen clorua (47 mL, 0,12 M). (Carbetoxymetylen)triphenylphosphoran 4,0
g, 11,6 mmol) duoc b sung vao d6 & nhiét d9 trong phong va duoc khudy trong 2 gio. Khi
phén (mg nay hoan thanh, dung mbi duoc loai bd, va hdn hop tao ra dugce pha lodng bang etyl
axetat va duoc rira bang dung dich natri clorua bao hoa. Lp hitu co duge thu gom, dugce lam
kho trén magie sulfat, dugc loc va dugc ¢d dudi 4p sudt gidm, va sau d6 dugc tinh ché bang
séc ky cot (hexan:etyl axetat =4:1) dé tao ra hop chit & d& muc (2,1 g, hiéu suét 89% qua hai
budc).

Budc 1-2: Diéu ché tert-butyl (2R3 S)-3-((tert-butyldimetylsilyl)0xy)-2—(3-etoxy-3-
oxopropyl)piperidin-1-carboxylat

Tert-butyl (2R,35)-3 -((tert-butyldimetylsilyl)oxy)-2-(E)-3 ~etoxy-3-oxoprop-1-en-1-
yl)piperidin-1-carboxylat (3,2 g, 7 /7 mmol) thu dugc tir Bude 1-1 duoc hoa tan trong
tetrahydrofuran (50 mL, 0,15 M), va sau d6 paladi hydroxit (104 mg, 0,77 mmol) duogc bd
sung vao d6. Sau khi 1ndi vao binh cAu hydro, hdn hgp nay dugc khudy & nhiét d§ trong phong
trong 5 gio. Khi phan tmg nay hoan thanh, dung dich phan tmg dugc loc qua xelit va dugce co
dudi ap sult giam. Céc phan tmg sau d6 duge thyc hi¢n ma khong cAn qué trinh tinh ché.

Busc 1-3: Didu ché axit 3-(2R3 S)-1-(tert-butoxycarbonyl)-3-(tert-
butyldimetylsilyl) oxy)piperidin-2-yl)propenoic

Tert-butyl (2R3 S)-3-((tert—butyldimetylsilyl)oxy)—Z-(3 -etoxy-3-
oxopropyl)piperidin-1-carboxylat (3,0 g, 72 mmol) thu dugc tir Bude 1-2 dugce hoa tan trong
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metanol (20 mL, 0,36 M), va sau d6 dung dich nu6c natri hydroxit 2N (10 mL) dugc b sung
vio d6va duge khudy & nhiét do trong phong trong 3 gid. Khi phan ing nay hoan thanh, dung
dich phan ing dugc trung hoa bang dung dich nudc axit clohydric 1N, dugc axit hda va sau
d6 dugc pha loang bang etyl axetat, va dugc ria bang dung dich natri clorua bdo hoa. Lép hitu
co duge thu gom, duge 1am kho trén magie sulfat, duoc loc va dugce cd dudi ap suit giam.

Céc phan tmg sau d6 dugc thue hién ma khong cAn qué trinh tinh ché.

Bude 1-4: Didu ché tertbutyl (2R,3S)-3~((tert-butyldimetylsilyloxy)-2-(3-
hydroxypropyl)piperidin-1-carboxylat

Axit 3-((2R,3S)-1-(tert—butoxycarbonyl)-3-(tert-butyldimetylsilyl)oxy)piperidin-2-
yl)propenoic (1,6 g, 4,0 mmol) thu duoc tir Budc 1-1 duoc hoa tan trong tetrahydrofuran (50
mL, 0,08 M), va dung dich phan tmg nay dugc 1am lanh Xuéng 0°C. Sau d6, dung dich lithi
nhdm hydrua (1,6 mL, 4,0 mmol) duge thém tir tr vao do, duge cho phan img & ciing nhiét
do trong 30 phut va sau d6 duge khudy & nhiét d¢ trong phong trong 2 gi®. Mot lugng nho
nuée duoce bd sung @2 hoan thanh phan tmg, dugc pha loang bang etyl axetat va dugc rira
bang dung dich natri clorua béo hoa. Lop hitu co duoe thu gom, duge 1am kho trén magie
sulfat, duge loc va duge co dudi ap suét giam, va sau do dugc tinh ché b%mg sic ky cot

(diclometan: metanol = 10:1) d& tao rahop chit & d& muc (1,3 g, hiéu suét: 85%).

Budc 1-5: Didu ché tert-butyl (2R3 S)—2-(3-br0mpropy1)-3-((tert—butyldimetylsilyl)
oxy)piperidin-1-carboxylat

Tert-butyl (2R.,3S)-3 ~((tert-butyldimetylsilyl)oxy)-2-(3 -hydroxypropyl)piperidin-1-
carboxylat (5,1 g, 13,8 mmol) thu dugc tir Bude 1-4 duge bd sung vao metylen clorua (100
mL, 0,14 M). Dung dich phan tmg nay dugc lam lanh xudng 0°C, va sau d6 triphenylphosphin
(4,3 g, 16,5 mmol) va tetrabrommetan (5,5 g, 16,5 mmol) dugc bd sung lién tuc & ciing nhi€t
do, sau do khudy ¢ nhiét do trong phong trong 2 gior. Khi phan g nay hoan thanh, dung moi
duoc loai bd, va hdn hop tao ra duge pha loang bing etyl axetat va dugc rira bing dung dich
natri clorua bio hoa. Lép hitu co duge thu gom, duge 1am khd trén magie sulfat, dugc loc va
sau d6 dugc co dudi ap sut giam, va dugc tinh ché bang sc ky cot (hexan: etyl axetat = 5:1)
dé tao ra hop chét & dé muc (4,6 g, hiéu Suét: 76%).

Bude 1-6: Pidu ché tert-butyl (2R,38)-2-(3-azidopropyl)-3-((tert-butyldimetylsilyl)
oxy)piperidin-1-carboxylat

Tert-butyl (2R,3S)-2-(3-brompropyl)-3 ~((tert-butyldimetylsilyl)oxy)pip eridin-1-
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carboxylat (7,4 g, 17,0 mmol) thu dugc tir Bude 1-5 dugc hoa tan trong N,N-dimetylformamit
(25 mL, 0,67 M). Sau do, natri azit (3,3 g, 17,0 mmol) duogc bd sung vao do va hén hop nay
duge khudy 6 nhiét do trong phong trong 4 gio. Khi phén tmg nay hoan thanh, dung moi duoc
loai bd, va hdn hop tao ra dugc pha loang bing etyl axetat va duoc rira bing dung dich natri
clorua bao hoa. Lép hitu co duge thu gom, duge lam kho trén natri sulfat, dugc loc va sau do
duoc cd dudi ap suat giam, va dugc tinh ché bang sic ky cot (hexan: etyl axetat ="7:1) dé tao

rahop chit & d& muc (5,8 g, hiéu suét 85%).

Busc 1-7: Didu ché tertbutyl  (2R,3S)-2-(3-aminopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat

Tert-butyl (2R3 S)-2-(3-azidopropyl)—3-((tert—butyldimetylsilyl)oxy)piperidin—1-
carboxylat (5,5 g, 13,8 mmol) thu dugc tir Bude 1-6 duoc hoa tan trong tetrahydrofuran (24
mL, 0,57 M), va sau d6 triphenylphosphin (4,3 g, 16,5 mmol) dugc bd sung vao d6 va dugc
khudy & nhiét do trong phong trong 30 pht. Sau d6, nude (24 mL, 0,57 M) duogc bd sung vao
d6 va dugc khudy & nhiét d¢ trong phong trong 1 gio. Khi phéan tmg nay hoan thanh, hén hop
tao ra dugc pha loang bing etyl axetat va dugc rira bang dung dich natri clorua bdo hoa. Lop
hitu co duoc thu gom, duge lam kho trén natri sulfat, duoc loc va sau d6 dugce co dudi ap suét
giam, va dugc tinh ché bang séc ky cot (diclometan: metanol= 10:1 + trietylamin 2%) dé tao
ra hop chét & d& muc (4,0 g, hiéu sult: 78%).

Budc 1-8: Didu ché tert-butyl (2R,3S)-3 -((tert-butyldimetylsilyl)oxy)-2-(3-((4-010-2-
nitrophenyl)amino)propyl)piperidin—-l-carboxylat

Tert-butyl  (2R,3S)-2-(3-aminopropyl)-3 -((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat (1,0 g, 2,7 mmol) thu duge tir Bude 1-7 duge hoa tan trong N,N-dimetylformamit
(25 mL, 0,67 M). 4-Clo-2-flo-1-nitrobenzen (518 mg, 3,0 mmol) va N,N-diisopropyl etylamin
(0,93 mL, 5,4 mmol) sau d6 dugc bb sung vao do, va hén hop nay dugc gia nhiét va dugce
khudy & 60°C trong 2 gi¢. Khi phan img nay hoan thanh, hdn hop tao ra dugc pha lodng bang
etyl axetat va dugc rira bang dung dich natri clorua bdo hoa. Lop hittu co duoc thu gom, duoc
1am kho trén natri sulfat, dugc loc va dugce co dudi ap suét giam, va dugc tinh ché bing sic ky

cdt (hexan: etyl axetat = 5:1) dé tao ra hop chét & dé muc (1,2 g, hiéu suét: 87%).

Bude 1-9: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-clo-
1H-benzo[d]imidazol-1- yl)propyl)piperidin-l-carboxylat

Tert-butyl 2R.3 S)-3((tert-butyldimetylsilyl)oxy)-2-(3 -((4-clo-2-nitrophenyl)amino)
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propyl)piperidin-1-carboxylat (2,6 mg, 4,9 mmol) thu dugc tir Bude 1-8 duge hoa tan trong
metanol (25 mL, 0,2 M), va sau d6 mdt lwong thich hop niken Rainy dugc bd sung vao do.
Sau khi ndi v6i binh ciu hydro, hdn hgp nay duoc khudy & nhiét do trong phong trong 1 gid.
Khi phan {mg nay hoan thanh, dung dich phan img duoc loc qua xelit va dugce cd dudi &p suét
giam. Céc phén tmg sau d6 dugc thyc hién ma khong cn qué trinh tinh ché. Hop chét dugc
b duoc hoa tan trong toluen (30 mL, 0,16 M), va sau d6 trimetyl orthoformat (1,6 mL, 14,6
mmol) v axit paratoluen sulfonic (168 mg, 0,98 mmol) dugc bb sung vao do, sau do gia nhiét
va khudy & 50°C trong 6 gid. Khi phan img ndy hoan thanh, dung mdi dugc loai bo, va hén
hop tao ra dugc pha loang bang etyl axetat va dugc ria bing dung dich natri clorua béo hoa.
Lép hitu co dugc thu gom, duge 1am khd trén magie sulfat, duoc loc va dugce co dudi ap SuAt
giam, va dugc tinh ché bang séc ky cot (hexan: etyl axetat = 1:1) {é tao ra hop chét & dé muc
(1,8 g, hiéu suét: 74%).

Budc 1-10: Diéu ché (2R,3S)-2-(3-(6-clo- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

Tert-butyl (2R,3 S)-3-((tert-butyldimetylsilyl)oxy)-2—(3-(5-010- 1H-benzo[d]imidazol-
1-yl)propyl)piperidin-l-carboxylat (1,8 g, 3,6 mmol) thu duge tir Bude 1-9 duge hoa tan trong
mdt lugng nhd tetrahydrofuran. Dung dich hydro clorua dioxan 4N (30 mL, 0,12 M) sau do6
duge bd sung vao do, va hén hop nay dugc khudy & nhiét d trong phong trong 12 gio. Khi
phén Gmg nay hoan thanh, dung dich phan tmg ndy dugc c0 dudi ap suit giam dé loai bo dung
moi, dugc hoa tan bang cach b6 sung mot lugng nhd nude metanol, va sau d6 dugc két tinh
véi dietyl ete dé tao ra hop chét & @& muc (1,1 g, hiéu suét: 81%).

'H-NMR (500 MHz, MeOD): § 9,56 (s, 1H), 8,18 (d, 1H), 7,86 (d, 1H), 7,70 (dd,
1H), 4,58 (t, 2H), 3,58 (m, 2H), 2,99 (m, 2H), 2,21 (m, 2H), 2,07 (m, 2H), 1,97 (m, 1H), 1,75
(m, 2H), 1,58 (m, 1H)

Vi du 2 Pidu ché  (2R3S)-2-(3 -(4-brom-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

~OH
|

H Hcl HC

Hop chét & dé muc nay (15 mg, hiéu suét: 93%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trur 1-brom-3-flo-2-nitrobenzen dugc st dung thay cho 4-clo-2-flo-1-
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nitobenzen trong Budc 1-8 ctia Vidu 1.

'H NMR (500MHz, MeOD): 9,63(s, 1H), 8,02(d, 1H), 7,86(d, 1H), 7,59(t, 1H),
4.61(t, 2H), 3,56(m, 2H), 3,46(m, 1H), 3,27(m, 1H), 2,95(m, 2H), 2,20(m, 2H), 2,03(m, 2H),
1,98(m, 1H), 1,78(m, 2H), 1,53(m, 1H)

Vi du 3 Pidu  ché (2R3 S)-2-(3-(5—br0m—lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua

.OH

_N
O\Nf@
\ N
H Hel HCI Br

Hop chét & dé muc nay (13 mg, hiéu suét: 91%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 4-brom-1-flo-2-nitrobenzen duge st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ciia Vi du 1.

'H NMR (500MHz, MeOD): 8 9,53(s, 1H), 8,08(d, 1H), 7,98(d, 1H), 7,83(dd, 1H),
4,63(t, 2H), 3,74(t, 1H), 3,67(m, 1H), 3,58(m, 2H), 2,97(m, 2H), 2,30(m, 2H), 2,14(m, 2H),
2,02(m, 1H), 1,78(m, 2H), 1,55(m, 1H)

Vi du 4 Didu ché (2R3 S)-2-(3-(6-brom-1H-benzo[dJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

|

H Hcl HC
Br

Hop chit & d& muc nay (10 mg, hi¢u suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trr 4-brom-2-flo-1-nitrobenzen dugc sit dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ctia Vidu 1.

'H NMR (500MHz, MeOD): 9,51(s, 1H), 8,32(s, 1H), 7,81(m, 2H), 4,59(, 2H),
3,58(mm, 1H), 2,97(m, 2H), 2,20(m, 2H), 2,12(m, 2H), 2,02(m, 1H), 1,79(m, 2H), 1,59(m, 1H)

Vi du 50 Dbidu ché (2R3 S)-2-(3-(7-brom-1H-benzo[dJimidazol-1-
yDpropyl)piperidin-3-ol dihydroclorua
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Hop chit & d& muc nay (14 mg, hiéu suét: 93%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-brom-2-flo-3-nitrobenzen dugc st dung thay cho 4-clo-2-flo-1-

nitobenzen trong Budc 1-8 ctia Vidu 1.
'H NMR (500MHz, MeOD): 9,59(s, 1H), 7,89(dd, 2H), 7,56(t, 1H), 3,59(m, 1H),
2.98(m, 2H), 2,30(m, 2H), 2,13(m, 2H), 2,04(m, 1H), 1,79(m, 2H), 1,56(m, 1H)

Vi du 6: Didu ché (2R,3S)-2-(3-(4-flo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-
ol dihydroclorua

WOH

H Hel Hel

Hop chit & d& muc nay (13 mg, hiéu suét: 92%) thu dugc theo cach gibng nhu trong
Vi duy 1, ngoai trlr 1,3-diflo-2-nitrobenzen dugce st dung thay cho 4-clo-2-flo-1-nitobenzen
trong Budc 1-8 cia Vidu 1.

I NMR (500MEz, MeOD): & 9,52(s, 1H), 7.82(d, 1H), 7,65(m, 1H), 7.44(m, 1H),
4,61(t, 2H), 3,66(m, 1H), 3,58(m, 1H), 3,27(m, 1H), 2,97(m, 2H), 2,24(m, 2H), 2,08(m, 2H),
2,02(m, 1H), 1,75(m, 2H), 1,54(m, 1H)

Vi du 7: Didu ché (2R,3S)-2-(3-(5-flo-1H-benzo[ d]imidazol- 1-yl)propyl)piperidin-3-
ol dihydroclorua

\OH
o /N
(j\/\/ r
N N

H HCl HCI F

Hop chit & dé muyc nay (11 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1,4-diflo-2-nitrobenzen dugc stt dung thay cho 4-clo-2-ﬂo—1-nit6benzen
trong Budc 1-8 cia Vidu 1.

'H NMR (500MHz, MeOD): & 9,56(s, 1H), 8,07(m, 1H), 7,65(d, 1H), 7,50(t, 1H),
4,63(m, 2H), 3,58(m, 1H), 3,00(m, 2H), 2,24(m, 2H), 2,12(m, 2H), 2,02(m, 1H), 1,74(m, 2H),
1,54(m, 1H)
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Vi du 8: Diéu ché (2R,3S)-2-(3-(6-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-
ol dihydroclorua

HCI HCI
E
Hop chit & d& muc nay (12 mg, hiéu suét: 91%) thu dugc theo cach gidng nhur trong
Vi du 1, ngoai trr 2,4-diflo-1-nitrobenzen duoc sir dung thay cho 4-clo-2-flo-1-nitobenzen
trong Budc 1-8 cuia Vidu 1.

TH NMR (500MHz, MeOD): 8 9,56(s, 1), 7,89(m, 2H), 7.48(t, 1H), 4,59(m, 2H),
3,57(m, 1H), 3,03(m, 2H), 2,29(m, 2H), 2,11(m, 2H), 2,03(m, 1H), 1,76(m, 2H), 1.54(m, 1H)

Vidu9: bidu ché (2R 38)-2-(3-(7-flo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-
ol dihydroclorua

o~

H HCI HCI

Hop chit & dé muc nay (10 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trr 1,2-diflo-3-nitrobenzen duge sir dung thay cho 4-clo-2-flo-1-nitobenzen
trong Budc 1-8 ciia Vidu 1.

'H NMR (500MHz, MeOD): § 9,57(s, 1H), 7,68(m, 1H), 7,63(m, 1H), 7,46(m, 1H),
4.69(t, 2H), 3,58(m, 1H), 3,25(m, 1H), 2.97(m, 2H), 2,30(m, 2H), 2,15(m, 2H), 2,03(m, 1H),
1,75(m, 2H), 1,54(m, 1H)

Vidu 10: Diéu ché 2R.3 S)-2-(3-(4-c10—lH-benzo[d]imidazol-l-yl)propyl)piperidin-
3-ol dihydroclorua

X

HCI HCI
Hop chét & d& muc nay (11 mg, hiéu suét: 91%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-clo-3-flo-2-nitrobenzen duge sit dung thay cho 4-clo-2-flo-1-nitobenzen

trong Budc 1-8 cia Vidu 1.
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IH NMR (500MHz, MeOD):  9,55(s, 1H), 7.96(d, 1H), 7.67(d, 1H), 7.63(m, 1H),
4,61(t, 2H), 3,60(m, 1H), 3,34(m, 1H), 3,00(m, 2H), 2.28(m, 2H), 2,14(m, 2H), 2,03(m. 1H),
1,75(m, 2H), 1,54(m, 1H)

Vi du 11: Diéu ché (2R 38)-2-(3-(5-clo-1H-benzo[d]imidazol-1-yl)propyl) piperidin-
3-ol dihydroclorua

HCI HCI \©\

Hop chit & d& muyc nay (8 mg, hiéu suét: 87%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 4-clo-1-flo-2-nitrobenzen dugc str dung thay cho 4-clo-2-flo-1-nitobenzen
trong Bude 1-8 cia Vidu 1.

'H NMR (500MHz, MeOD): 8 9,55(s, 1H), 8,03(d, 1H), 7,93(s, 1H), 7,69(d, 1H),
4,61(m, 2H), 3,58(m, 1H), 3,01(m, 2H), 2,29(m, 2H), 2,09(m, 2H), 2,00(m, 1H), 1,74(m, 2H),
1,52(m, 1H)

Vi du 12: Piéu ché (2R3 S)-2-(3-(7-c10-lH-benzo[d]imidazol-l-yl)propyl)piperidin—
3-ol dihydroclorua

(,\,jfi\/(b

H HCl HCI
Cl

Hop chit & d& muc nay (10 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-clo-2-flo-3-nitrobenzen duoc st dung thay cho 4-clo-2-flo-1-nitobenzen
trong Budc 1-8 ctia Vidu 1.

'H NMR (500MHz, MeOD): & 9,59(s, 1H), 7 .83(d, 1H), 7,66(d, 1H), 7,61(d, 1H),
3,59(m, 1H), 3,00(m, 2H), 2,30(m, 2H), 2,16(m, 2H), 2,03(m, 1H), 1,83(m, 2H), 1,55(m, 1H)

Vi du 13: Didu ché (2R3S)2-3 ~(6-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

H HCI HCI
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Hop chit & dé muc nay (14 mg, hiéu suét: 85%) thu dugc theo cach gidng nhur trong
Vi du 1, ngoai trir 2-flo-4-metyl-1-nitrobenzen dugc sir dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ciia Vidu 1.

'H NMR (500MHz, MeOD): § 9,42(s, 1H), 7,83(s, 1H), 7,73(d, 1H), 7,52(d, 1H),
4,59(m, 2H), 3,57(m, 1H), 2,95(m, 2H), 2,59(s, 3H), 2,24(m, 2H), 2,11(m, 2H), 2,01(m, 1H),
1,74(m, 2H), 1,54(m, 1H)

Vi du 14: Didu ché (2R;3S)-2-(3-(5-metyl-1H-benzo[d]imidazol-1-ylpropyl)
piperidin-3-ol dihydroclorua

OH
N /N
OW -
N
H

Hel HC

Hop chit & dé myc nay (12 mg, hiéu suét: 82%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-flo-4-metyl-2-nitrobenzen duoc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ctia Viduy 1.

'H NMR (500MHz, MeOD): § 9,41(s, 1H), 7.89(d, 1H), 7,65(d, 1H), 7,52(m, 1H),
4,56(m, 2H), 3,36(m, 2H), 2,95(m, 2H), 2,66(s, 3H), 2,24(m, 2H), 2,07(m 3H), 1,95(m, 2H),
1,72(m, 1H)

Vi du 15 Pidu ché (2R3 S)-2-(3-(6~(triflometyl)-1H-benzo[dJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

H HCI HCI

Hop chit & d& muc nay (17 mg, hiéu suét: 92%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 2-flo-1-nitro-4-(triflometyl)benzen dugc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Bude 1-8 ctia Vi du 1.

IH NMR (500MHz, MeOD): & 9,62(s, 1H), 8,45(s, 1H), 8,06(d, 1H), 7,95(d, 1H),
4,67(m, 2H), 3,62(m, 1H), 2,98(m, 2H), 2,22(m, 2H), 2,08(m, 2H), 2,01(m, 1H), 1,7 1(m, 2H),
1,54(m, 1H)

Vi du 16: Pidu ché (2R 3S)-2-(3-(7-(triflometyl)-1H-benzo[ dJimidazol-1-
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yl)propyl)piperidin-3-ol dihydroclorua

N
H HCl Hcl
FaC

Hop chit & d& muc nay (15 mg, hiéu suét: 89%) thu dugc theo cach gidng nhur trong
Vi du 1, ngoai trir 2-flo-1-nitro-3-(triflometyl)benzen dugc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 cia Vidu 1.

'HNMR (500MHz, MeOD): 8 9,32(m, 1H), 8,35(m, 2H), 7 ,97(m, 1H), 5,02(m, 1H),
4.89(m, 1H), 3,77(m, 1H), 3,59(m, 2H), 3,01(m, 2H), 2,39(m, 4H), 1,78(m, 3H)

Vi du 17: Pidu ché (2R,35)-2-(3 -(7-(triﬂometoxy)-lH-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

k HC|HC|\§i:>

°
CF3

Hop chit & dé muyc nay (14 mg, hiéu suét: 87%) thu dugc theo cach gidng nhu trong
Vidu 1, ngoai true 2-flo-1-nitro-3-(triflometoxy)benzen dugc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ctia Vidu 1.

'H NMR (500MHz, MeOD): 8 9,68(s, 1H), 7,87-7 ,64(m, 3H), 4,81(m, 3H), 3,59(m,
1H), 2,99(m, 2H), 2,24(m, 2H), 2,08(m, 3H), 1,77(m, 2H), 1,56(m, 1H)

Vi du 18 Diéu ché (2R3 S)-2-(3-(4-(pyrolidin—l-yl)-lH—benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol dihydroclorua

N

T hel HCl

Budc 18-1: Didu ché tert-butyl (2R,3S)-2-(3-(4-br0m—IH-benzo[d]imidazol-l-
yl)propyl)-3-((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat

Hop chit & d& muc nay (1,7 g, hiéu suét: 73%) thu dugc theo cach gidng nhu trong
Céc bude tir 1-1 dén 1-9 ctia Vidu 1.

-37-



37253

Budc 18-2: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyloxy)-2-(3-(4-
(pyrolidin—l-yl)-1H—benzo[d]imidazol—1-y1)pr0pyl)piperidin—l-carboxylat

(2R,35)-2-(3 -(4-brom-1H-benzo[d]imidazol—1-y1)propy1)-3 ~((tert-butyldimetylsilyl)
oxy)piperidin-1-carboxylat (100 mg, 0,2 mmol) thu duge trong Budc 18-1 duge hoa tan trong
N N-dimetylformamit (2 mL, 0,09 M). Pyrolidin (14 mg, 02 mmol), 2,2
bis(diphenylphosphino)-1,1'-binaphtyl) (25 mg, 0,04 mmol), paladi axetat (I) (5 mg, 0,02
mmol) v xesi cacbonat (130 mg, 0,4 mmol) duge bd sung vao do, va sau do dugc khudy
trong vi song & 100°C trong 30 phut. Khi phan (mg nay hoan thanh, n6 dugc loc bang xelit,
dugc pha lodng bang etyl axetat, va dugc rira bang dung dich natri clorua béo hoa. Lop hitu
co duge thu gom va duge 1am kho trén magie sulfat, dugc loc va duge cd dudi ap suét giam.
Phén cin nay duge tinh ché bing sdc ky ct (hexan: etyl axetat = 1:5) dé tao ra hop chét & d&
muc (60 mg, hi€u suét: 45%).

Budc 18-3: Didu ché (2R3 S)-2-(3-(4-(pyrolidin—1-y1)—1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

Hop chit & dé muc nay (10 mg, hiéu suét: 90%) thu dugce theo cach gidng nhu trong
Budce 1-9 cia Vidu 1.

'H NMR (500MHz, MeOD): & 9,32(s, 1H), 7.45(t, 1H), 7,17(d, 1H), 6,76(d, 1H),
4,52(t, 2H), 3,64(m, 3H), 3,57(m, 1H), 3,48(m, 1H), 2,92(m, 2H), 2,27(m, 1H), 2,18(m, 4H),
2,11(m, 2H), 2,02(m, 1H), 1,72(m, 2H), 1,55(m, 1H)

Vi du 19: Piu ché (2R 38)-2-(3-(4-(piperidin-1-yl)- 1H-benzo[dimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

S
N

Hop chit & d& muc nay (15 mg, hi¢u suat: 96%) thu dugc theo cach gidng nhu trong
Vi du 18, ngoai trir piperidin duoc st dung thay cho pyrolidin trong Budc 18-2 cuia Vidu 18.

'H NMR (500MHz, MeOD): § 9,05(s, 1H), 7,69(d, 1H), 7,53(t, 1H), 7,35(d, 1H),
4,52(t, 2H), 3,50(m, 5H), 3,34(m, 1H), 3,26(m, 1H), 2,95(m, 2H), 2,25(m, 2H), 2,09(m, 2H),
2,02(m, 4H), 1,75(m, 4H), 1,53(m, 1H).

Vi du 20: Dibu ché (2R 3S)-2-(3-(4-(3-flopheny1)-1H-benzo[ dimidazol-1-

-38-



37253

yl)propyl)piperidin-3-ol dihydroclorua

OH
(j\/\/l’\f;
N

H Hcl HCI

Bude 20-1: tert-butyl (2R,3 S)-2-(3-(4-br0m—1H—benzo[d]imidaz01—1-y1)propy1)-3-
((tert—butyldimetylsilyl)oxy)piperidin-1-carboxylat

Hop chét & dé muc nay (1,7 g, hiéu suét: 73%) thu duoc theo cach gidng nhu trong
céc bude tir 1-1 dén 1-9 cia Vidy 1.

Budc 20-2: tert-butyl (2R,3 S)—3-((tert—butyldimetylsilyl)oxy)—2-(3-(4-(3-ﬂopheny1)-
1H—benzo[d]imidazol—1-y1)pr0pyl)piperidin—l-carboxylat

Tert-butyl (2R,3S)-2-(3-(4-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-l-carboxylat (100 mg, 0,2 mmol) thu dugc trong Budc 20-1
dugc hoa tan trong N,N-dimetylformamit (2 mL, 0,09 M). Axit (3 -flophenyl)boronic (22 mg,
0,2 mmol), tetrakis(triphenylphosphin)paladi(0) (23 mg, 0,04 mmol), va natri cacbonat 2N
(0,3 mL, 0,76 mmol) dugc bd sung vao do, va duge khudy trong vi song & 130°C trong 45
phut. Khi phan tmg nay hoan thanh, n6 duoc loc bing xelit, dugc pha loang bing etyl axetat,
va dugc rua bang dung dich natri clorua bao hoa. Lép hitu co duge thu gom va duoc 1am kho
trén magie sulfat, dugc loc va duge co duéi ap suét giam. Phén can nay dugc tinh ché bing
séc ky cot (hexan: etyl axetat = 1:5) & tao ra hop chit & @& muc (60 mg, hiéu sult: 45%).

Bude 20-3: Didu ché (2R3 S)—2—(3-(4-(3-ﬂophenyl)-1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

Hop chit & &8 muc nay (19 mg, hi¢u suét: 91%) thu dugc theo cach gidng nhu trong
Buéc 1-9 ctia Vidu 1.

IH NMR (500MHz, MeOD): 3 9,57(d, 1H), 8,03(d, 1H), 7.77( 1H), 7.72(d, 1H),
7.62(m, 1H), 7,49(d, 1H), 7:45(m, 1H), 7.29(, 1H), 4,66(t 2H), 3,57(m, 1H), 2.97(m. 2H),
225(m, 2H), 2,14(m, 2H), 2,02(m, 1H), 1,75(m, 2H), 1.55(m, 1H)

Vi du 21: Pidu ché (2R 3S)-2-(3-(4-(3-clophenyl)-1H-benzo[ dimidazol-1-
yD)propyl)piperidin-3-ol dihydroclorua
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Hop chét & dé muc nay (18 mg, hiéu suét: 89%) thu duoc theo cach giéng nhur trong
Vi du 20, ngoai trir axit (3-clophenyl)boronic dugc str dung thay cho axit (3-flophenyl)boronic
trong Bude 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,63(s, 1H), 8,07(d, 1H), 7,79(t, 1H), 7,71(m, 2H),
7,58(m, 3H), 4,67(t, 2H), 3,60(m, 1H), 2,97(m, 2H), 2,28(m, 2H) 2,10(m, 2H), 2,02(m, 1H),
1,85(m, 2H), 1,55(m, 1H)

Vi du 22: Didu ché (2R38)-2-(3-(5-(3-flophenyl)-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

H Hcl HCl N

Hop chit & d& muc nay (7 mg, hiéu suét: 26%) thu duoc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 -(5 _brom-1H-benzo[d]imidazol-1-yl)propyl)-3-
((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duge sit dung thay cho tert-butyl (2R,3S)-
2-(3 —(4-brom-lH-benzo[d]imidazol-1-y1)propyl)—3 -((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,56(s, 1H), 8,11(m, 2H), 7,98(m, 1H), 7,54(m, 2H),
720(m, 1H), 7,16(m,1H), 4,67(m, 2H), 3,61(m, 2H), 3,03(m, 2H), 2,30(m, 2H), 2,12(m, 2H),
1,98(m, 1H), 1,78(m, 2H), 1,59(m, 1H)

Vi du 23: bidu ché (2R3 S)-2-(3-(6-(2-flophenyl)-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

Hop chét & d& muc nay (13 mg, hiéu suat: 34%) thu dugc theo cach gidng nhu trong
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Vi du 20, ngoai trir tert-butyl (2R,3S)—2—(3-(6-br0m—1H—benzo[d]imidaz01—1-y1)propyl)-3-
((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc str dung thay cho tert-butyl (2R,3S)-
2-(3-(4—brom—lH-benzo[d]imidazol-1-y1)pr0py1)—3-((tert-butyldimetylsilyl)oxy)piperidin—1-
carboxylat, va axit (2-flophenyl)boronic dugc st dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 7,98(s, 1H), 7,88(m, 1H), 7,71(m, 1H), 7,59(m, 1H),
7 A4(m, 1H), 7,32(m, 1H), 7,25(m, 1H), 4,58(m, 2H), 3,55(m, 1H), 2,94(m, 2H), 2,19(m, 2H),
2,06(m, 2H), 2,00(m, 1H), 1,70(m, 2H), 1,53(m, 1H)

Vi du 24 Pitu ché (2R,3S)-2-(3-(6-(3-flophenyl)- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

HCI HCI

O

Hop chét & d& muc nay (11 mg, hiéu suét: 30%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trr tert-butyl (ZR.3 S)-2-(3-(6-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3-
((tert—butyldimetylsilyl)oxy)piperidm-1-carboxy1at duoc str dung thay cho tert-butyl (2R,3 S)-
2-(3-(4-brom-1H-benzo[d] imidazol-1-yl)propyl)-3 -((tert-butyldimetylsilyl)oxy)piperidin— 1-
carboxylat trong Budc 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): & 9,27(s, 1H), 8,18(m, 1H), 7,91(m, 2H), 7,58(m, 1H),
7,52(m, 2H), 7,17(t, 1H), 4,65(m, 2H), 3,57(m, 1H), 2,96(m, 2H), 2,23(m, 2H), 2,08(m, 2H),
2,00(m, 1H), 1,73(m, 2H), 1,57(m, 1H)

Vi du 25 Didu ché (2R,3S)-2-(3-(6-(4-ﬂopheny1)—IH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua
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Hop chit & dé muc nay (8 mg, hiéu suét: 28%) thu duoc theo cach gidng nhu trong
Vi du 20, ngoai trr tert-butyl (2R3 S)—2-(3-(6-brom—1H—benzo[d]imidazol—1-y1)propy1)-3-
((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc sir dung thay cho tert-butyl (2R,3S)-
2-(3 -(4-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3 -((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat, va axit (4-flophenyl)boronic dugc st dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi dy 20.

IH NMR (500MHz, MeOD):  7,97(s, 1H), 7,83-7,74(m, 4H), 7.23(m, 2H), 4,55(m,
2H), 3,54(m, 1H), 2,94(m, 2H), 2,20(m, 2H), 2,05(m, 2H), 2,00(m, 1H), 1.69(m, 2H), 1,53(m,
1H)

Vi du 26: Didu ché (2R 38)-2-(3-(7-(2-flophenyl)-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

HCI HCI

Hop chit & dé muc nay (11 mg, hiéu suét: 30%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3S)-2-(3-(7-br0m—1H—benzo[d]imidaz01—1-y1)propy1)—3-
((tert—butyldimetylsilyl)oxy)piperidin—1-carboxy1at duoc st dung thay cho tert-butyl (2R,3S)-
2—(3—(4-brom-1H—benzo[d]imidazol—1-yl)propyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat, va axit (2-flophenyl)boronic duge st dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 3 9,50(s, 1H), 7.94(d, 1H), 7,75(t, 1H), 7,62(m, 1H),
7,57(m, 1H), 7,53(d, 1H), 7,43(m, 1H), 738(t, 1H), 4,27(m, 1H), 4,09(m, 1H), 3,42(m, 1H),
3,16(m, 1H), 2,90(m, 1H), 2,73(m, 1H), 1.97(m, 2H), 1,77-1,62(m, 3H), 1,47(m, 2H), 1,27(m,
1H)

Vi du 27 Pidu ché (2R,3S)—2-(3-(7-(3-ﬂophenyl)-1H—benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua
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HCI HCI

F

Hop chét & d& myc nay (7 mg, hiéu suét: 28%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R3 S)-2-(3-(7-br0m—1H—benzo[d]imidazol—1-y1)pr0py1)—3-
((tert-butyldimetylsilyl)oxy)piperidin—1-carboxy1at duoc st dung thay cho tert-butyl (2R,3S)-
2-(3 -(4-brom-lH-benzo[d]imidazol-1-yl)pr0pyl)—3-((tert—butyldimetylsﬂyl)oxy)piperidin—1-
carboxylat trong Budc 20-2 clia Vi du 20.

'H NMR (500MHz, MeOD): § 9.49(s, 1H), 7,91(d, 1H), 7,72(t, 1H), 7,59(m, 1H),
7,50(d, 1H), 7,36(m, 3H), 4,17(m, 2H), 3,37(m, 1H), 3,16(m, 1H), 2,90(m, 1H), 2,73(m, 1H),
1,96(m, 2H), 1,67(m, 3H), 1,50(m, 2H), 1,32(m, 1H)

Vi du 28 Pidu ché (2R.3S)-2-(3-(7-(4-flophenyl)- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

HCI HCI

F

Hop chit & d& muc nay (13 mg, hiéu suét: 32%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)—2-(3-(7-br0m—1H—benzo[d]imidazol—lfyl)propyl)-Zs-
((tert-butyldimetylsilyl)oxy)piperidin-1 ~carboxylat dugc sir dung thay cho tert-butyl (2R,3S)-
2-(3-(4-brom- lH-benzo[d]imidazol-1-yl)propyl)—3-((tert—butyldimetylsilyl)oxy)piperidin—1-
carboxylat, va axit (4-flophenyl)boronic duge st dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 3 9,48(s, 1H), 7,89(d, 1H), 7,68(t, 1H), 7,54(m, 2H),
7,50(d, 1H), 7,33(t, 2H), 4,14(m, 2H), 3,42(m, 1H), 3,16(m, 1H), 2,90(m, 1H), 2,72(m, 1H),
1,97(m, 2H), 1,72(m, 3H), 1,50(m, 2H), 1,31(m, 1H)

Vi du 29: Pidu ché (2R,3S)-2-(3-(5-(1H-pyrazol—4-yl)—lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua
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N X

H N
HCI HCI \_NH

Hop chét & d& muc nay (7 mg, hiéu suét: 19%) thu dugc theo cach gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,3S)-2-(3 ~(6-brom-1H-benzo[d]imidazol-1-yl)propyl)-3-
((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc stt dung thay cho tert-butyl (2R,3S)-
2-(3-(4-brom-1H-benzo[d]imidazol-1-yl)propyl)-3 ~((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat, va axit (1H-pyrazol-4-yl)boronic dugc sir dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): § 9,53(s, 1H), 8,32(s, 1H), 8,07(m, 1H), 7,70(m, 2H),
7,58(m, 1H), 4,63(m, 2H), 3,60(m, 1H), 3,00(m, 2H), 2,30(m, 2H), 2,14(m, 2H), 2,05(m, 1H),
1,78(m, 2H), 1,55(m, 1H)

Vi du 30: Didu ché (2R,3S)-2-(3-(6-(1H-pyrazol-4-yl)-1H-benzo[d]imidazol-1-
yDpropyl)piperidin-3-ol dihydroclorua

HCI HCI
7
N/N
H

Hop chit & d& muc nay (6 mg, hiéu suét: 15%) thu dugc theo cich gidng nhu trong
Vi du 20, ngoai trr tert-butyl (2R,35)-2-(3 —(6—brom—lH-benzo[d]imidazol-1-y1)propy1)—3-
((tert-butyldimetylsilyl)oxy)piperidin-1 —carboxylat dugc st dung thay cho tert-butyl (2R,3 S)-
2-(3 -(4-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3 -((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat, va axit (1H-pyrazol-4-yl)boronic dugc st dung thay cho axit (3-flophenyl)boronic
trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): § 9,52(s, 1H), 8,48(s, 1H), 8,03(d, 1H), 7,87(d, 1H),
7,68(m, 1H), 7,58(m, 1H), 4,66(m, 2H), 3,60(m, 1H), 2,97(m, 2H), 2,31(m, 2H), 2,14(m, 2H),
2,00(m, 1H), 1,77(m, 2H), 1,54(m, 1H)

Vi du 31: Pidu ché (2R3S)-2-(3-(7-(1H-pyrazol-4-yl)-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua
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Hop chét & d& muc nay (5 mg, hiéu sudt: 12%) thu dugc theo cach giéng nhur trong
Vi du 20, ngoai trir tert-butyl (2R3 S)-2-(3-(7—br0m—lH-benzo[d]imidazol-1-y1)propyl)-3—
((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc str dung thay cho tert-butyl (2R,3S)-
2-(3-(4-brom-1H-benzo[d] imidazol—1-y1)propyl)-3-((tert-butyldimetylsilyl)oxy)piperidm-1-
carboxylat, va axit (1H-pyrazol-4-yl)boronic duoc st dung thay cho axit (3-flophenyl)boronic
trong Bude 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,55(s, 1H), 7.99(s, 1H), 7,87(d, 1H), 7,69(t, 1H),
7,51(d, 1H), 4,35(m, 2H), 3,50(m, 2H), 3,21(m, 1H), 2,97(m, 1H), 2,77(m, 1H), 2,01(m, 2H),
1,76(m, 2H), 1,70(m, 2H), 1,55(m, 1H), 1,45(m, 1H)

Vi du 32 Ditu ché (2R,38)-2-(3-(6-clo-5-flo-1H-benzo[dJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
R N
N
F

H
2HCI
Cl

Hop chit & dé muyc nay (25 mg, hiéu suét: 83%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai tru 1-clo-2,5-diflo-4-nitrobenzen dugc sir dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ctia Vidu 1.

'H-NMR (500 MHz, MeOD): 89,55 (s, 1H), 8,33 (d, 1H), 7,82 (d, 1H), 4,58 (td, 2H),
3,59 (m, 2H), 2,98 (m, 2H), 2,23 (m, 2H), 2,08 (m, 2H), 1,98 (m, 1H), 1,77 (m, 2H), 1,76 (m,
1H)

Vi du 33: Pidu ché (2R3 S)-2-(3-(6-brom-5-flo-1H-benzo[d]imidazol-1-
yl)propy!)piperidin-3-ol dihydroclorua
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Hop chit & d& muc nay (15 mg, hiéu suét: 81%) thu dugc theo cach gidéng nhur trong
Vi du 1, ngoai trir 1-brom-2,5-diflo-4-nitrobenzen duoc st dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ctia Vidu 1.

'H-NMR (500 MHz, MeOD): § 9,55 (s, 1H), 8,46 (d, 1H), 7,79 (d, 1H), 4,59 (t, 2H),
3,59 (m, 1H), 2,97 (m, 2H), 2,22 (m, 2H), 2,08 (m, 2H), 1,97 (m, 1H), 1,76 (m, 2H), 1,56 (m,
1H)

Vi du 34: DPidu ché (2R3 S)-2-(3-(5-clo-6-flo-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
K /N
N
H

2HCI

Cl
F

Hop chit & d muc nay (20 mg, hiéu suét: 80%) thu dugc theo cach gidng nhur trong
Vi du 1, ngoai tru 1-clo-2,4-diflo-5-nitrobenzen dugc sit dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ctia Vi du 1.

'H-NMR (500 MHz, MeOD): § 9,55 (s, 1H), 8,09 (d, 1H), 8,06 (d, 1H), 4,58 (t, 2H),
3,60 (m, 2H), 2,98 (m, 2H), 2,21 (m, 2H), 2,09 (m, 2H), 1,97 (m, 1H), 1,76 (m, 2H), 1,56 (m,
1H)

Vi du 35: Pidu ché (2R3 S)-2—(3-(5-br0m—6-ﬂo-1H—benz0[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

Br
2HCI
F

Hop chét & dé muc nay (22 mg, hiéu suét: 83%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-brom-2,4-diflo-5-nitrobenzen duogc st dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ciia Vidu 1.

'H-NMR (500 MHz, MeOD): 8 9,58 (s, 1H), 8,19 (d, 1H), 8,07 (d, 1H), 4,58 (t, 2H),
3,59 (m, 2H), 2,98 (m, 2H), 2,22 (m, 2H), 2,08 (m, 2H), 1,96 (m, 1H), 1,76 (m, 2H), 1,56 (m,
1H)

Vi du 36: Pidu ché (2R3 S)-2-(3-(6-brom—5-clo-1H—benzo[d]imidazol—1-
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yl)propyl)piperidin-3-ol dihydroclorua

OH
oY /N
O\/\/'\l]/
N
H Cl

2HCI
Br

Hop chét & d& muc nay (22 mg, hiéu suét: 83%) thu dugc theo cach gidng nhur trong
Vi du 1, ngoai trir 1-brom-2-clo-5-flo-4-nitrobenzen duoc sir dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ctia Vidu 1.

'H-NMR (500 MHz, MeOD): § 9,54 (s, 1H), 8,51 (s, 1H), 8,10 (s, 1H), 4,58 (t, 2H),
3,66 (m, 2H), 2,98 (m, 2H), 2,23 (m, 2H), 2,08 (m, 2H), 1,97 (m, 1H), 1,76 (m, 2H), 1,56 (m,
1H)

Vi du 37: Pidu ché (2R3 S)-2-(3-(6-clo-5-metoxy-1H-benzo[ d]imidazol-1-
yD)propyl)piperidin-3-ol dihydroclorua

2HCI
Cl

Hop chit & d& muc nay (18 mg, hi¢u sut: 81%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trx 1-clo—5-ﬂo-2-metoxy—4-nitrobenZen duge st dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 cia Vidu 1.

H-NMR (500 MHz, MeOD): § 9,44 (s, 1H), 8,17 (s, 1H), 7,45 (s, 1H), 4,56 (t, 2H),
4,02 (s, 3H), 3,58 (t, 1H), 2,98 (m, 2H), 221 (m, 2H), 2,05 (m, 2H), 1,97 (m, 1H), 1,76 (m,
2H), 1,54 (m, 1H)

Vi du 38 Didu ché (2R3 $)-2-(3-(6-flo-5-metoxy-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
K _N
N /
H

2HCI
F

Hop chét & d& muc nay (18 mg, hi¢u suét: 81%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1,5-diflo-2-metoxy-4-nitrobenzen duge sir dung thay cho 4-clo-2-flo-1-

-47-



37253

nitrobenzen trong Bude 1-8 clia Vidu 1.

'H-NMR (500 MHz, MeOD): § 9,45 (s, 1H), 7,92 (d, 1H), 7,48 (d, 1H), 4,55 (t, 2H),
4,00 (s, 3H), 3,58 (m, 2H), 2,99 (m, 2H), 2,22 (m, 2H), 2,06 (m, 2H), 1,97 (m, 1H), 1,77 (m,
2H)

Vi du 39: Didu ché (2R3S)-2-(3-(5-flo-6-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
N /N
N
H F

2HCI

Hop chit & dé muc nay (15 mg, hiéu suét: 79%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1,4-diflo-2-metyl-5-nitrobenzen dugc sir dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 ca Vidu 1.

'H-NMR (500 MHz, MeOD): § 9,49 (s, 1H), 7,96 (d, 2H), 7,58 (d, 1H), 4,59 (t, 2H),
3,59 (m, 1H), 3,00 (m, 2H), 2,50 (s, 3H), 2,22 (m, 2H), 2,08 (m, 2H), 1,97 (m, 1H), 1,77 (m,
2H), 1,56 (m, 1H)

Vi du 40: Didu ché  (2R3S)2-(3-(4,5-diclo-1H-benzo[dlimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

~OH
I
N N
Cl

2HCI

T

Hop chit & & muc nay (26 mg, hiéu suét: 81%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1,2-diclo-4-flo-3-nitrobenzen duogc st dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 cia Viduy 1.

'H-NMR (500 MHz, MeOD): § 9,67 (s, 1H). 8,02 (d, 1LH), 7,82 (d, 1H), 4,62 (m, 2H),
3,60 (m, 1H), 3,28 (m, 1H), 2,99 (m, 2H), 2,25 (m, 2H), 2,08 (m, 2H), 1,99 (m, 1H), 1,78 (m,
2H), 1,54 (m, 1H)

Vi du 41: Didu ché (28,38)-2-(3-(4,5-diclo-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua
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LOH HCI
SN,
N "'//\/N
H HCl Cl

Hop chit & dé muc nay (19 mg, hiéu suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trr tert-butyl (2S3 S)-3~((tert-butyldimetylsilyl)oxy)-2-(3-
hydroxypropyl)piperidin-1-carboxylat dugc stt dung thay cho tert-butyl (2R,3S)-3-((tert-
butyldimetylsilyl)oxy)-2-(3 -hydroxypropyl)piperidin-1-carboxylat trong Budc 1-5 ctia Vi du
1.

'H NMR (500MHz, MeOD): § 9,58(d, 1H), 7.97(d, 1H), 7,81(d, 1H), 4,59(m, 2H),
4,02(s, 1H), 3,27(s, 1H), 3,20(m, 1H), 3,00(t, 1H), 2,18-2,05(m, 3H), 1,94(m, 1H), 1,87(m,
1H), 1,72-1,67(m, 3H)

Vi du 42 Didu ché (28 3R)-2-(3-(4,5-diclo-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH HCI N
O TR
N "'//\/N\@\
H pel Cl

Hop chit & dé muc ndy (33 mg, hiéu suét: 84%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trr tert-butyl (28,3R)-3-((tert—butyldimetylsilyl)oxy)—2—(3-
hydroxypropyl)piperidin—l-carboxylat duoc sir dung thay cho tert-butyl (2R3 S)-3-((tert-
butyldimetylsilyl)oxy)-2-(3 -hydroxypropyl)piperidin- 1-carboxylat trong Budc 1-5 ctia Vidu
1.

'H NMR (500MHz, MeOD): 3 9,64(d, 1H), 8,00(dd, 1H), 7,82(d, 1H), 4,61(m, 2H),
3,59(m, 1H), 3,27(s, 1H), 3,02-2,93(m, 2H), 2,29-2,18(m, 2H), 2,07(m, 2H), 1,99(m, 1H),
1,58(m, 2H), 1,51(m, 1H)
Vi du 43: Pidu ché (2R 3R)-2-(3-(4,5-diclo-1H-benzo[dimidazol-1-ylpropyl)
piperidin-3-ol dihydroclorua
oH HCI
(I/\/ FN i
-
H Hel Cl
Hop chit & d& muc nay (23 mg, hiéu suét: 85%) thu dugc theo cach giéng nhu trong
Vi du 1, ngoai tru tert-butyl (2R,3R)—3-((tert—butyldimetylsilyl)oxy)—2—(3-

-49-



37253

hydroxypropyl)piperidin-1-carboxylat dugc sir dung thay cho tert-butyl (2R,3S)-3~((tert-
butyldimetylsilyl)oxy)-2-(3 -hydroxypropyl)piperidin-1-carboxylat trong Budc 1-5 cia Vidu
1.

TH NMR (500MEHz, MeOD): § 9,66(d, 1H), 7,97(d, 1H), 7.83(d, 1H), 4,60(t, 2H),
4,01(s, 1H), 3,27(s, 1H), 3,20(t, 1H), 3,00(t, 1H), 2,20-2,05(m, 3H), 1,94(m, 1H), 1,88(m, 1H),
1,73-1,66(m, 3H)

Vi du 44: Didu ché (2R3S)-2-(3-(4-clo-5-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

~OH
N N\G\
H

2HCI

Hop chét & dé muc nay (25 mg, hiéu suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 2-clo-4-flo-1-metyl-3-nitrobenzen dugc str dung thay cho 4-clo-2-flo-1-
nitrobenzen trong Budc 1-8 cia Vidu 1.

'H-NMR (500 MHz, MeOD): § 9,61 (s, 1H), 7,88 (d, 1H), 7,62 (d, 1H), 4,60 (t, 2H),
3,58 (m, 2H), 2,97 (m, 2H), 2,58 (s, 3H), 2,23 (m, 2H), 2,06 (m, 2H), 1,96 (m, 1H), 1,76 (m,
2H), 1,54 (m, 1H)

Vi du 45: Pidu ché (2R,38)-2-(3-(5 _brom-4-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
A _N
(\/l\/\/'\ll/\@
N
H Br

2HCI

Bude 45-1: Didu ché tert-butyl(2R,38)-2-(3-(5-brom-4-metyl- 1H-benzo[ d]imidazol-
1-yl)propyl)-3 -(tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat

Tert-butyl (2R,3S)-2-(3 -brornpropyl)—3-((tert—butyldimetylsﬂyl)oxy)piperidin-1-
carboxylat (40 mg, 0,09 mmol) thu dugc tir Budc 1-5 ctia Vi du 1 duge hoa tan trong N,N-
dimetylformamit (2 mL, 0,05 M). Sau d6, kali cacbonat (25 mg, 0,18 mmol) va 5-brom-4-
metyl-1H-benzo[dJimidazol (18 mg, 0,09 mmol) dugc bb sung vao do, va hdn hop nay duge
khudy & nhiét do trong phong trong 4 gir. Khi phan tmg nay hoan thanh, dung mdi dugc loai

b6, va hdn hop tao ra dugc pha lodng bang etyl axetat va dugc rira béng dung dich natri clorua
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bao hoa. Lép hitu co duge thu gom, duge 1am khd trén natri sulfat, duoc loc va duge co dudi
ap suét giam, va sau d6 dugc tinh ché bang sic ky cot (hexan: etyl axetat = 1:1) dé tao ra hop
chit & @ muc (43 mg, hiéu suét: 85%).

Bude 45-2: Didu ché (2R,3S)-2-(3-(5-brom-4-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

Tert-butyl(2R,3S)-2-(3-(5-brom-4-metyl- 1H-benzo[d]imidazol-1-yl)propyl)-3-(tert-
butyldimetylsilyl)oxy)piperidin—1-carboxy1at (43 mg, 0,08 mmol) thu dugc tir Budc 45-1
duoc hoa tan trong mdt lugng nho tetrahydrofuran. Sau d6, dung dich hydro clorua dioxan 4N
(2,0 mL, 0,04 M) duoc bd sung, va hon hop nay dugc khudy & nhiét d0 trong phong trong 12
gity. Khi phan img nay hoan thanh, dung dich phan tmg nay dugc c6 dudi ap sudt giam dé loai
b6 dung mdi, dugc hoa tan bang cach bd sung mot lugng nhé nuée metanol, va sau do6 duoc
két tinh v6i dietyl ete d thu duoc hop chét & dé muc nay (27 mg, hiéu suét: 85%).

'H-NMR (500 MHz, DMSO-ds): 3 9,19 (s, 1H), 7,82 (d, 1H), 7,76 (s, 1H), 4,47 (m,
2H), 3,38 (m, 1H), 3,09 (d, 1H), 2,81 (m, 2H), 2,65 (s, 3H), 2,19 (m, 1H), 2,10 (m, 1H), 1,88
(m, 2H), 1,75 (m, 1H), 1,72 (m, 1H), 1,58 (m, 1H), 1,37 (m, 1H)

Vi du 46: Ditu ché (2R3 $)-2-(3-(5-clo-4-metyl-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH N
H 2HCI c

Hop chit & dé muc nay (30 mg, hiéu suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trix 5-clo-4-metyl-1H-benzo[d]imidazol dugc str dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vidu 45.

IH-NMR (500 MHz, MeOD): 8 9,53 (s, 1H), 7,83 (d, 1H), 7,69 (d, 1H), 4,58 (t, 2H),
3,58 (m, 1H), 3,28 (m, 1H), 2,96 (m, 2H), 2,70 (s, 3H), 2,22 (m, 2H), 2,05 (m, 2H), 2,00 (m,
1H), 1,75 (m, 2H), 1,55 (m, 1H)

Vi du 47 Pitu ché (2R3 S)-2-(3-(5-brom—4-ﬂo-1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua
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OH
N N @\

H onel Br

Hop chit & dé muc nay (10 mg, hiéu sut: 40%) thu dugc theo cach gidng nhur trong
Vi du 45, ngoai trir 5-brom-4-flo-1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cia Viduy 45.

'H-NMR (500 MHz, MeOD): § 9,47 (s, 1H), 7,84 (dd, 1H), 7,79 (d, 1H), 4,60 (m,
2H), 3,59 (m, 1H), 3,27 (m, 1H), 2,99 (m, 2H), 2,20 (m, 2H), 2,07 (m, 2H), 1,98 (m, 1H), 1,75
(m, 2H), 1,56 (m, 1H)

Vi du 48: pPitu ché (2R3 S)-2-(3-(6-brom—7-ﬂ0-1H—benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol dihydroclorua

OH
o /N
(j\/\/N(/
N
H ;i >
F

2HCI
Br

Hop chét & dé muyc nay (11 mg, hiéu suét: 43%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-7-flo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vidu 45.

'H-NMR (500 MHz, MeOD): § 9,53 (S, 1H), 7,85 (dd, 1H), 7,64 (d, 1H), 4,67 (m,
2H), 3,59 (m, 1H), 3,27 (m, 1H), 2,98 (m, 2H), 2,23 (m, 2H), 2,09 (m, 2H), 1,98 (m, 1H), 1,77
(m, 2H), 1,54 (m, 1H)

Vi du 49 Pidu  ché (2R3 S)-2-(3-(4,5-diﬂo—lH-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

2HCI

Hop chét & dé muc nay (9 mg, hiéu suét: 39%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 4,5-diflo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu4s.

IH-NMR (500 MHz, DMSO-de): 5 8,58 (s, 1H), 7,58 (dd, 1H), 7,40 (dd, 1H), 4,33
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(m, 2H), 3,38 (m, 1H), 3,09 (d, 1H), 2,98 (m, 2H), 2,10 (m, 1H), 1,96 (m, 1H), 1,87 (m, 2H),
1,77 (m, 1H), 1,65 (m, 1H), 1,54 (m, 1H), 1,36 (m, 1H)

Vi du 500 Ditu ché (2R39)-2-(3-(6,7-diflo-1H-benzo[d]imidazol-1-
yD)propyl)piperidin-3-ol dihydroclorua

2HCI

Hop chit & d muc nay (10 mg, hiéu suét: 41%) thu duoc theo cach gidéng nhur trong
Vi dy 45, ngoai trir 6,7-diflo-1H-benzo[d]imidazol duoc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

IH-NMR (500 MHz, DMSO-de): 5 8,94 (s, 1H), 7,59 (dd, 1H), 7,44 (dd, 1H), 4,44
(m, 2H), 3,41 (m, 1H), 3,09 (d, 1H), 2,78 (m, 2H), 2,13 (m, 1H), 2,03 (m, 1H), 1,89 (m, 2H),
1,76 (d, 1H), 1,66 (m, 1H), 1,57 (m, 1H), 1,35 (m, 1H)

Vi du 51: Ditu ché (2R3 S)-2-(3-(4,5-dimetyl-1H-benzo[dJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

WOH
N
H
2HCI

Hop chit & dé muc nay (30 mg, hiéu suét: 86%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 4,5-dimetyl-1H-benzo[d] imidazol dugc sir dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cia Vidu 45.

TH-NMR (500 MHz, MeOD): 8 9,48 (s, 1H), 7,71 (d, 1H), 7,51 (d, 1H), 4,57 (t, 2H),
3,58 (m, 1H), 3,27 (m, 1H), 2,98 (m, 2H), 2,56 (s, 3H), 2,48 (s, 3H), 2,23 (m, 2H), 2,06 (m,
2H), 1,98 (m, 1H), 1,76 (m, 2H), 1,55 (m, 1H)

Vi du 52: Pitu ché (2R3 S)-2-(3-(5,6-diflo-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua
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Hop chit & d& muc nay (32 mg, hiéu suét: 84%) thu duoc theo cach gidng nhu trong
Vi du 45, ngoai trir 5,6-diflo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.

IH-NMR (500 MHz, MeOD): & 9,58 (s, 1H), 8,17 (dd, 1FL), 7,88 (dd, 1H), 4,59 (¢,
2H), 3,59 (m, 1ED), 3,28 (m, 1H), 2,99 (m, 2H), 2,23 (m, 2H), 2,08 (m, 2H), 1,97 (m, 1H), 1,77
(m, 2H), 1,56 (m, 1H)

Vi du 53 Didu ché (2R38)-2-(3-(5,6-diclo-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
A N
(j\/\/l\/l/
N

H Cl

2HCI
Cl

Hop chit & dé muc nay (37 mg, hiéu suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5,6-diclo-1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.

'H-NMR (500 MHz, DMSO-ds): 9,10 (s, 1H), 8,08 (s, 1H), 4,39 (m, 2H), 3,41 (m,
1H), 3,10 (m, 1H), 2,80 (m, 2H), 2,11 (m, 1H), 2,01 (m, 1H), 1,90 (m, 2H), 1,77 (m, 1H), 1,67
(m, 1HD), 1,57 (m, 1H), 1,35 (m, 1H)

Vi du 54: Didu ché (2R 38)-2-(3-(5.6-dibrom-1H-benzo[d]imidazol-1-yl)propyl)
piperidin-3-ol dihydroclorua

OH
_N
Ej\/\/ [\,l/
N

H Br

2HCI
Br

Hop chit & dé muc nay (31 mg, hiéu sut: 80%) thu dugc theo cach gidng nhu trong
Vidu45, ngoai trir 5,6-dibrom-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ciia Vi dud4s.

TH-NMR (500 MHz, DMSO-ds): 5 8,93 (s, 1H), 8,38 (s, 1H), 8,17 (2, 1H), 4,37 (m,
2H), 3,40 (m, 1H), 3,10(d, 1H), 2,79 (m, 2H), 2,07 (m, 1H), 1,99 (m, 1H), 1,89 (m, 2H), 1,77
(d, 1), 1,65 (m, 1), 1,53 (m, 1H), 1,35 (m, 1H)

Vi du 55 Pidu ché (2R3 S)-2-(3-(5,6-dimetyl-1H-benzo[d]imidazol-1-
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yDpropyl)piperidin-3-ol dihydroclorua

OH
N N
(j\/\/[\r
N
H

2HCI

Hop chit & dé muc nay (36 mg, hiéu suét: 85%) thu dugc theo cach gidng nhur trong
Vidu 45, ngoai trir 5,6-dimetyl-1H-benzo[ d]imidazol duoc sir dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): § 9,38 (s, 1H), 7,80 (s, 1H), 7,62 (s, 1H), 4,59 (m, 2H),
3,59 (m, 1H), 3,27 (m, 1H), 2,99 (m, 2H), 2,51 (s, 3H), 2,49 (s, 3H), 2,24 (m, 2H), 2,08 (m,
2H), 1,97 (m, 1H), 1,77 (m, 2H), 1,56 (m, 1H)

Vi du 56: Didu ché (2R,38)-2-(3-(6,7-diclo-1H-benzo[d]imidazol-1-y)propyl)
piperidin-3-ol dihydroclorua

H

2HCI Cl cl

Hop chit & @& muc nay (15 mg, hiéu suét: 30%) thu dugc theo cach gidéng nhu trong
Vi du 45, ngoai trir 6,7-diclo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.

'H-NMR (500 MHz, MeOD): 8 9,43 (s, 1H), 7.80 (s, 2H), 4,83 (m, 2H), 3,58 (t, 1H),
3,28 (m, 1H), 2,99 (m, 2H), 2,21 (m, 2H), 2,10 (m, 2H), 2,09 (m, 1H), 1,77 (m, 2H), 1,76 (m,
1H)

Vi dy 57: Didu ché (2R.3S)-2-(3-(4,6-diflo-1H-benzo[dJimidazol-1-yDpropyl)
piperidin-3-ol dihydroclorua

\OH
N N. i ?

H HCl HCI

F

Hop chit & dé muc ndy (26 mg, hiéu suét: 92%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir 4,6-diflo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-metyl-
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1H-benzo[d]imidazol trong Budc 45-1 clia Vi du 45.

'H NMR (500MHz, MeOD): & 9,56(s, 1H), 7,76(d, 1H), 7,39(t, 1H), 4,57(m, 2H),
3.62(m, 1H), 2,99(m, 2H), 2,68(m, 1H), 2,28(m, 2H), 2,12(m, 2H), 2,05(m, 1H), 1,80(m, 2H),
1,55(m, 1H)

Vi du 58: Pidu ché (2R,3S)-2-(3-(5.7-diflo-1H-benzo[d]imidazol-1-ylpropyl)
piperidin-3-ol dihydroclorua

HCl  HCl g

Hop chit & d& muc nay (25 mg, hiéu suét: 90%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir 4,6-diflo-1H-benzo[d]imidazol duoc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cta Vidu 45.

'H NMR (500MHz, MeOD): 8 9,60(d, 1H), 7,51(d, 1H), 7,42(t, 1H), 4,66(m, 2H),
3,58(m, 1H), 2,98(m, 2H), 2,30(m, 2H), 2,12(m, 2H), 2,02(m, 1H), 1,74(m, 2H), 1,54(m, 1H)

Vi du 59: Pitu ché (2R3S)-2-(3-(4-clo-5-metoxy-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

\OH
N
H @o/
HClI  HCI

Hop chét & dé muc nay (23 mg, hiéu sut: 91%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 4-clo-5-metoxy-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Viduy 45.

'H NMR (500MHz, MeOD): § 9,55(s, 1H), 7,97(d, 1H), 7,52(d, 1H), 4,59(t, 2H),
4,04(s, 3H), 3,57(m, 1H), 2,99(m, 2H), 2,31(m, 2H), 2,10(m, 2H), 2,02(m, 1H), 1,79(m, 2H),
1,55(m, 1H)

Vi du 60: Pidu ché (2R3 S)-2-(3(7-clo-6-metoxy-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua
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\OH
o ,-N
SN :
N N
H
|

HCl HCI ¢
/

Hop chit & dé muc ndy (22 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 4-clo-5-metoxy-1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H NMR (500MHz, MeOD): 8 9,48(s, 1H), 7,79(d, 1H), 7,52(d, 1H), 4,82(m, 2H),
4.03(s, 3H), 3,62(m, 1H), 2,99(m, 2H), 2,30(m, 2H), 2,14(m, 2H), 2,02(m, 1H), 1,80(m, 2H),
1,55(m, 1H)

Vi du 61: Pitu ché (2R3S)2-(3 _(6-clo-4-metyl-1H-benzo[d]imidazol-1-
yDpropyl)piperidin-3-ol dihydroclorua

e

H

HCl  HCI
Cl

Hop chét & d& muc nay (24 mg, hiéu suét: 91%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-clo-4-metyl-1H-benzo[d]imidazol dugc stt dung thay cho 5-brom-4-
metyl-1H-benzo[dJimidazol trong Budrc 45-1 ctia Vi du 45. |

'H NMR (500MHz, MeOD): § 9,59(s, 1H), 7.97(s, 1H), 7,52(s, 1H), 4,58(m, 2H),
3,59(m, 1H), 2,97(m, 2H), 2,67(s, 3H), 2,20(m, 2H), 2,10(m, 2H), 2,01(m, 1H), 1,76(m, 2H),
1,55(m, 1H)

Vi du 62 Didu ché (2R3 S)-2-(3-(4-clo-5-flo-1H-benzo[dJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

OH
(j{\/y =N ¢
SN

F

T

HCI  HCI

Hop chit & dé muc nay (19 mg, hi¢u suét: 89%) thu dugc theo cach gidng nhu trong
Vi dy 45, ngoai trir 4-clo-5-flo- 1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du4s.
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H NMR (500MHz, MeOD): 8 9,54(s, 1H), 7,95(d, 1H), 7.50(d, 1H), 4,58(t, 2HD),
3,56(m, 1H), 3.42(m, 1H), 2,98(m, 2H), 2,30(m, 2H), 2,08(m, 2H), 2,00(m, 1H), 1,72(m, 2H),
1,52(m, 1H)

Vi du 63: Didu ché (2R3S)-2-(3-(6-brom-4-metyl-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

H
HClI  HCI
Br

Hop chit & d& muc nay (26 mg, hiéu suét: 93%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-4-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cha Vi du 45.

'H NMR (500MHz, MeOD): 8 9,58(s, 1H), 8,12(s, 1H), 7,66(s, 1H), 4,57(m, 2H),
3,60(m, 1H), 2,99(m, 2H), 2,65(s, 3H), 2,24(m, 2H), 2,10(m, 2H), 2,02(m, 1H), 1,79(m, 2H),
1,59(m, 1H)

Vi du 64: Diéu ché (2R,3S)-2-(3-(5-ﬂ0-4-metyl—IH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol dihydroclorua

“OH
S
N N \@
F

HClI HCI

I

Hop chit & dé muc ndy (22 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-flo-4-metyl-1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidy 45.

'H NMR (500MHz, MeOD): 8 9,62(s, 1H), 7,88(dd, 1H), 7,46(t, 1H), 4,61(m, 2H),
3,58(m, 1H), 2,99(m, 2H), 2,59(s, 3H), 2,25(m, 2H), 2,12(m 2H), 2,01(m, 1H), 1,79(m, 2H),
1,59(m, 1H)

Vi du 65: Piéu ché (2R 3S)-2-(3-(6-flo-7-metyl-1H-benzo[d]imidazol-1-yl)propyl)
piperidin-3-ol dihydroclorua
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HCI HCI

Hop chit & dé muc nay (20 mg, hiéu suét: 88%) thu duoc theo cach gidng nhur trong
Vi du 45, ngoai trix 5-flo-4-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl- 1H-benzo[d]imidazol trong Budc 45-1 cia Vidu 45.

'H NMR (500MHz, MeOD): 8 9,50(s, 1H), 7,69(dd, 1H), 7,46(t, 1H), 4,76(m, 2H),
3,61(m, 1H), 3,00(m, 2H), 2,77(s, 3H), 2,25(m, 2H), 2,13(m, 2H), 2,02(m, 1H), 1,79(m, 2H),
1,57(m, 1H)

Vi du 66: Didu ché (2R3 S)-2-(3-(4-clo-5-(triflometyl)-1H-benzodJimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

\OH
SUS vy
N
HCl  HCI 3

Hop chét & dé muc nay (27 mg, hiéu suét: 95%) thu dugc theo cach gidng nhu trong
Vi dy 45, ngoai trir 4-clo-5-(triflometyl)- 1H-benzo[d]Jimidazol dugc str dung thay cho 5-brom-
4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

IH NMR (500MHz, MeOD): 3 9,65(s, 1H), 8.13(d, 1H), 8,01(d, 1H), 4,64(m, 2H),
3,61(m, 2H), 2,98(m, 2H), 2,26(m, 2H), 2,10(m, 2H), 198(m, 1F), 1,76(m, 2H), 1,56(m, 1H)

Vi du 67: Didu ché (2R,3S)-2—(3-(7-clo—6-(triﬂ0mety1)—1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

N N
H
cl CF3

HCI HCI

Hop chét & dé muc nay (23 mg, hiéu suét: 91%) thu dugc theo cach gidng nhu trong
Vidu45, ngoai trir 4-clo-5-(triflometyl)-1H-benzo [d]imidazol dugc st dung thay cho 5-brom-
4-metyl- 1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H NMR (500MHz, MeOD): 8 9,59(s, 1H), 8,01(d, 1H), 7,96(d, 1H), 4,91(m, 2H),
3,61(m, 1H), 2,98(m, 2H), 2,27(m, 2H), 2,10(m, 2H), 2,01(m, 1H), 1,80(m, 2H), 1,56(m, 1H)

-50-



37253

Vi du 68: Metyl 7-brom-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-5-carboxylat dihydroclorua

OH
~ ,N
&
N N O
H
HCI HCI
Br O—

Hop chit & dé muyc nay (22 mg, hiéu suét: 89%) thu dugc theo cach giéng nhu trong
Vi du 1, ngoai trir metyl 3-brom-4-flo-5-nitrobenzoat duoc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 cia Viduy 1.

'H NMR (500MHz, MeOD): § 8,85(s, 1H),8,38(s, 1H), 8,27(s, 1H), 4,75(m, 2H),
3,96(s, 3H), 3,57(m, 1H), 2,98(m, 2H), 2.25-1,98(m, SH), 1,72(m, 2H), 1,54(m, 1H)

Vi du 69: Diéu ché (2R,3S)-2—(3-(7-br0m—5—clo-1H—benzo[d]imidazol—1-y1)propy1)
piperidin-3-ol dihydroclorua

HCI HCI S :

Hop chit & dé muc nay (24 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1-brom-5-clo-2-flo-3-nitrobenzen dugc sir dung thay cho 4-clo-2-flo-1-
nitobenzen trong Bude 1-8 ctia Vi du 1.

'H NMR (500MHz, MeOD): & 9,28(s, 1H), 7,87(m, 2H), 4,77(m, 2H), 3,59(m, 1H),
2,93(m, 2H), 2,18(m, 2H), 2,08(m, 2H), 2,02(m, 1H), 1,75(m, 2H), 1,55(m, 1H)

Vi du 70: Didu ché (2R 3S)-2-(3-(5-brom-7-clo-1H-benzo[d]imidazol-1-ypropyl)
piperidin-3-ol dihydroclorua

HCI HCI S :

Cl
Hop chit & d& muc nay (23 mg, hiéu suét: 89%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 5-brom-1-clo-2-flo-3-nitrobenzen dugc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Bude 1-8 ctia Vi du 1.
'H NMR (500MHz, MeOD): 8 9,35(s, 1H), 8,00(s, 1H), 7,84(s, 1H), 4,78(m, 2H),
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3.58(m, 1H), 2,97(m, 2H), 2,21(m, 2H), 2,08(m, 2H), 1,99(m, 1H), 1,74(m, 2H), 1,53(m, 1H)

Vi du 71: Pidu ché (2R,3S)-2-(3-(7-brom-5-(triflometyl)-1H-benzo[dJimidazol-1-
yDpropyl)piperidin-3-ol dihydroclorua

HCI HCI

Hop chit & dé muyc nay (19 mg, hiéu sut: 89%) thu dugc theo cach gidng nhu trong
Vidu 1, ngoai trir 1-brom-2-flo-3-nitro-5-(triflometyl)benzen dugc st dung thay cho 4-clo-2-
flo-1-nitobenzen trong Budc 1-8 ctia Vi du 1.

'H NMR (500MHz, MeOD): 8 9,26(s, 1H), 8,11(s, 1H), 8,02(s, 1H), 3,55(m, 1H),
2,90(m, 2H), 2,18(m, 2H), 2,05(m, 2H), 1,94(m, 1H), 1,71(m, 2H), 1,52(m, 1H)

Vi dy 72: Pidu ché (2R3 S)—2—(3-(6-brom—4-ﬂo-1H-benzo[d]imidaz01-l-yl)propyl)
piperidin-3-ol dihydroclorua

H HCI HCI

Br

Hop chét & d& muc nay (23 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-4-flo-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Bude 45-1 ctia Vidu 45.

IH NMR (500MHz, MeOD): 3 9.44(s, 1H), 8,12(s, 1H), 7.65(d, 1H), 4,55(m, 2H),
3,65(m, 1H), 3,57(m, 1H), 2,98(m, 2H), 2,26(m, 2H), 2,10(m, 2F), 1,98(m, 1H), 1,74(m, 2H),
1,54(m, 1H)

Vi du 73: Didu ché (2R,3S)-2-(3-(5-brom—7-ﬂo-IH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua

HCI HCI

Hop chit & dé muc nay (24 mg, hiéu suét: 92%) thu dugc theo cach gidng nhu trong
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Vi du 45, ngoai trir 6-brom-4-flo-1H-benzo[d]imidazol duoc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ciia Vi du4s.
'H NMR (500MHz, MeOD): § 9,55(s, 1H), 7,92(s, 1H), 7,69(d, 1H), 4,65(m, 2H),
3,61(m, 1H), 2,96(m, 2H), 2,15(m, 2H), 2,07(m, 2H), 1,98(m, 1H), 1,75(m, 2H), 1,53(m, 1H)
Vi du 74 Pidu ché (2R,3S)—2-(3-(7-clo—4-ﬂo-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua

OH

H
HCI HC
HICl

Hop chit & dé muc nay (9 mg, hiéu suét: 45%) thu dugc theo cich gidng nhu trong
Vi du 45, ngoai trlr 7-clo-4-flo- 1H-benzo[d]imidazol dugc sir dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

'H NMR (500MHz, MeOD): § 9,43(s, 1H), 7,60(dd, 1H), 7.38(t, 1H), 4,82(m, 2H),
3,54(m, 1H), 2,98(m, 2H), 2,24(m, 2H), 2,16(m, 2H), 1,99(m, 1H), 1,72(m, 2H), 1,55(m, 1H)

Vi du 75: Pitu ché (2R,38)-2-(3-(5-brom-4-nitro-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

WOH N
N N\G\
Br

H HCl e

Hop chit & dé muyc nay (23 mg, hiéu suét: 90%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-brom-4-nitro-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Viduy 45.

'H NMR (500MHz, MeOD): 3 8,81(s, 1H), 7.95(d, 1H), 7,82(d, 1H), 4,51(m, 2H),
3,53(m, 1H), 2,92(m, 2H), 2,10(m, 2H), 2,04(m, 3H), 1,68(m, 2H), 1,57(m, 1H)

Vi du 76: Pidu ché (2R35)-2-(3 -(6-br0m—7-nitro—1H-benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua ”

H HCI HCI

O,N Br
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Hop chét & dé muc nay (18 mg, hiéu suét: 87%) thu dugc theo cach giéng nhu trong
Vi du 45, ngoai trir 5-brom-4-nitro-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vi du 45.

'H NMR (500MHz, MeOD): & 8,51(s, 1H), 7,84(d, 1H), 7,68(d, 1H), 4,24(t, 1H),
3,52(m, 1H), 2,97(m, 2H), 2,00(m, SH), 1,73(m, 1H), 1,63(m, 1H), 1,53(m, 1H)

Vi du 77 Pidu ché (2R3 S)-2-(3-(4-clo-5-nitro-1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

Hey HEl >:~/

Hop chit & dé muc nay (23 mg, hiéu suét: 92%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 4-clo-5-nitro-1H-benzo[d]imidazol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Viduy 45.

'H NMR (500MHz, MeOD): & 8,76(s, 1H), 8,06(d, 1H), 7,86(d, 1H), 4,51(m, 2H),
3,66(m, 1H), 2,98(m, 2H), 2,08(m, 2H), 1,99(m 3H), 1,74(m, 3H), 1,56(m, 1H)

Vi du 78: Pidu ché (2R3 $)-2-(3-(7-clo-5-(triflomety)-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin—3-ol dihydroclorua

HCl Hel Q

Hop chit & d& muc nay (19 mg, hiu suét: 87%) thu dugc theo cach giéng nhu trong
Vi du 1, ngoai trir 1-clo-2-flo-3-nitro-5-(triflometyl)benzen dugc sir dung thay cho 4-clo-2-
flo-1-nitobenzen trong Bude 1-8 cia Vidu 1.

'H NMR (500MHz, MeOD): 8 9,32(m, 1H), 8,07(d, 1H), 7,83(d, 1H), 4,78(s, 1H),
3,58(m, 1H), 3,44(m, 1H), 3,00(m, 1H), 2,93(m, 2H), 2,20-2,05(m, 4H), 2,02(m, 1H), 1,97(m,
2H), 1,52(m, 1H)

Vi du 79: Diéu ché (2R3 S)-2-(3-(5-clo-7-ﬂo-IH-benzo[d]imidazol-1-y1)propy1)
piperidin-3-ol dihydroclorua
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\OH
g _N
N
Cl

H Hcl
HCl E

Hop chét & dé muc ndy (22 mg, hiéu suét: 88%) thu dugc theo cach giéng nhu trong
Vi du 1, ngoai trir 5-clo-1,2-diflo-3-nitrobenzen duoc st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 ctia Vidy 1.

'H NMR (500MHz, MeOD): § 9,39(m, 1H), 7,71(m, 1H), 7 ,A49(m, 1H),4,59(m, 2H),
3,57(m, 1H), 3,44(m, 1H), 3,29(m, 1H), 2,97(m, 2H), 2,18(m, 2H), 2,07(m, 1H), 1,72(m, 2H),
1,51(m, 1H)

Vi du 80: Dibu ché (2R3 S)-2-(3-(5,7-diclo-1H-benzo[d]imidazol-1-yD)propyl)
piperidin-3-ol dihydroclorua

N har Hel Q

Hop chét & d& muyc nay (7 mg, hiéu suét: 31%) thu dugc theo cach gidng nhu trong
Vi du 1, ngoai trir 1,5-diclo-2-flo-3-nitrobenzen duge st dung thay cho 4-clo-2-flo-1-
nitobenzen trong Budc 1-8 cia Viduy 1.

'H NMR (500MHz, MeOD): & 9,30(s, 1H), 7,84(s, 1H), 7,69(s, 1H), 4,78(m, 2H),
3,69(m, 1H), 3,30(m, 1H), 2,99(m, 2H), 2.25(m, 2H), 2,16(m, 2H), 2,06(m, 1H), 1,7 8(m, 2H),
1,51(m, 1H)

Vi du 81: Piéu ché (2R 3S)-2-(3~(5-clo-7-(1H-pyrazol-4-yl)-1H-benzo[d]imidazol-
1-yl)propyl)piperidin-3-ol dihydroclorua

Hop chét & d& muc nay (8 mg, hiéu suét: 14%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trlr tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin—1-carboxy1at duoc st dung thay cho tert-butyl
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(2R3 S)-2-(3-(4-br0m—lH-benzo[d]imidazol-l-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (1H-pyrazol-4-yl)boronic dugc str dung
thay cho axit (3-flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,37(s, 1H), 7.97(s, 2H), 7.88(s, 1H), 7,49(s, 1H),
4.28(m, 2H), 3,44(m, 1H), 2,91(m, 1H), 2,75(m, 1H), 1,96(m, 2H), 1,74-1,62(m, 3H), 1,50(m,
1H), 1,36(m, 1H)

Vi du 82: Diéu ché (2R3 S)-2-(3-(7-(1H—pyrazol—4-yl)-5-(triﬂornetyl)- 1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

Hop chit & d& muc nay (9 mg, hiéu suét: 15%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)—2-(3-(7-br0m-5-(triﬂ0mety1)-lH-benzo[d]imidazol-l-
yl)propyl)—3-((tert—butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc st dung thay cho tert-
butyl (2R,35)-2-(3 -(4-brom-lH-benzo[d]imidazol-1-y1)propy1)-3-((tert—
butyldimetylsilyl)oxy) piperidin-1-carboxylat trong Budc 20-2 cta Vi du 20.

'H NMR (500MHz, MeOD): 8 9,06(m, 1H), 8,10(s, 1H), 7,97(s, 2H), 7,61(s, 1H),
4.26(m, 2H), 3,44(m, 1H), 3,17(m, 1H), 2,93(m, 1H), 2,76(m, 1H), 1,99(m, 2H), 1,67(m, 3H),
1,53(m, 1H), 1,49(m, 1H)

Vi du 83: Pidu ché (2R3 $)-2-(3-(5-clo-7-(3-flophenyl)-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

; N
QWN Q o

H Hcl HCl

(/

F

Hop chit & dé muc nay (13 mg, hiéu suét: 22%) thu dugc theo cach gibéng nhu trong
Vi du 20, ngoai trix tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3—((tert—butyldimetylsilyl)oxy)piperidin—1-carboxy1at duge st dung thay cho tert-butyl
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(2R3 S)-2—(3-(4-brom-1H—benzo[d]imidazol—1-yl)propyl)—3—((tert—
butyldimetylsilyl)oxy)piperidin-1-carb0xy1at trong Budc 20-2 cia Vi du 20.

'H NMR (500MHz, MeOD): § 9,39(s, 1H), 7.95(d, 1H), 7,64(m, 1H), 7,62(m, 1H),
7.39(m, 2H), 7,34(m, 1H), 4,15(m, 1H), 4,05(m, 2H), 3,44(m, 1H), 3,18(m, 1H), 2,91(t, 1H),
2,87(s, 1H), 2,01(m, 2H), 1,96(m, 2H), 1,50(m, 2H), 1,33(m, 1H)

Vi du 84: Dilu ché (2R3 S)-2-(3-(7-(3-flophenyl)-5~(triflometyl)-1H-
benzo[d]imidazol—l-yl)propyl)piperidin—3-01 dihydroclorua

H Hcl Hel

(

Hop chit & d& muc nay (11 mg, hi¢u suét: 20%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trlr tert-butyl (2R3 S)-2-(3-(7 -brom-S-(triﬂometyl)—lH-benzo[d]imidazol-1-
yl)propyl)—3-((tert—butyldimetylsilyl)oxy)piperidin—1-carboxylat duoc sir dung thay cho tert-
butyl (2R,3S)-2-(3 -(4-br0m—1H—benzo[d]imidazol—1-y1)pr0pyl)-3-((tert-
butyldimetylsilyl)oxy) piperidin- 1-carboxylat trong Budc 20-2 cta Vi du 20.

'H NMR (500MHz, MeOD): § 9,62(s, 1H), 8,24(m, 2H), 7,74(m, 1H), 7,64(m, 1H),
7 42(m, 3H), 4,15(m, 2H), 3,43(m, 1H), 3,21(m, 1H), 2,91(m, 1H), 2,74(m, 1H), 1,97(m, 2H),
1,73(m, 3H), 1,52(m, 2H), 1,33(m, 1H)

Vi du 85 Didu ché (R3 $)-2-(3-(5-clo-7-(2-metylthiazol-5-y])-1H-
benzo[d]imidazol—1-y1)propy1)piperidin—3-ol

H Hcl Hel Cl

N S

v

Hop chat & d& muc nay (6 mg, hiéu suat: 12%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R.3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc st dung thay cho tert-butyl
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(2R3 S)-2-(3-(4-brom-1H-benzo[d]imidazol-1-yl)propyl)-3 -((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (2-metylthiazol-5-yl)boronic dugc st
dung thay cho axit (3-flophenyl)boronic trong Budce 20-2 ctia Vidu 20.

'H NMR (500MHz, MeOD): § 9,68(s, 1H), 8,06(m, 2H), 7,7 1(s, 1H), 4,30(t, 2H),
3,52(m, 1H), 3,27(m, 1H), 2,95(m, 1H), 2,84(s, 3H), 2,83(s, 1H), 2,05-1,89(m, 4H), 1,88(m,
2H), 1,74(m, 2H)

Vi du 86: Piéu ché (2R,3S)-2-(3-(5-clo-7-(pyridin-3-y1)—lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol trihydroclorua

@)

«OH N

[j\/\///
N

H  3Hcl Cl

Hop chét & dé muc nay (8 mg, hiéu suét: 15%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-1-carboxy1at dugc st dung thay cho tert-butyl
(2R3 S)-2—(3-(4-brom—1H—benzo[d]imidazol—1-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit pyridin-3-ylboronic dugc st dung thay
cho axit (3-flophenyl)boronic trong Bude 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): & 9,55(s, 1H), 9,16(s, 1H), 9,03(s, 1H), 8,74(s, 1H),
8,18(s, 1H), 8,09(s, 1H), 7,68(s, 1H), 4,10(m, 2H), 3,46(m, 1H), 3,24(m, 1H), 2,92(m, 1H),
2,78(m, 1H), 2,03(m, 1H), 1,98(m, 1H), 1.95-1,93(m, 3H), 1,52(m, 1H), 1,44(m 2H)

Vi du 87: Piéu ché 2R3 S)—2-(3-(5-clo-7—(5-ﬂopyridin-S-yl)-lH-benzo[d]imidazol-
1-yl)propyl)piperidin-3-ol trihydroclorua

OH
. _N
(j\/\/[!l/
N

H 3HCI Cl

P

N
\_/

F

Hop chét & dé muc nay (9 mg, hiéu sut: 16%) thu dugc theo cach giéng nhu trong
Vi du 20, ngoai trilr tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[dJimidazol-1-yl)propyl)-
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3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)-2—(3-(4-brom—1H—benzo[d]imidazol—1-yl)propyl)-3-((tert-butyldimetylsilyl)oxy)
piperidin-1-carboxylat, va axit (5-flopyridin-3-yl)boronic dugc st dung thay cho axit (3-
flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

I NMR (500MHz, MeOD): 3 9,70(s, 1H), 8,86-8,75(m, 2H), 8,19(m, 1H), 8,07(s,
1), 7,67(s, 1H), 4,11(m, 25, 3,47(n, 1H), 3,24(m, 1H), 2,93(td, 1H), 2,77(s, 1H), 2,01-2,00
(m, 2H), 1,93-1,82(m, 3H), 1,73(s, 1H), 1,63(m, 1H)

Vi du 88: 5-(5-clo-1-(3-((2R.,3 S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-7-yl)-1-metylpyridin-2(1H)-on dihydroclorua

OH
_N
(l/\/hfl’/
N

H per HCI cl

\N\
V
O

Hop chét & dé muc nay (10 mg, hiéu suét: 16%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 ~(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-l-carboxylat dugc st dung thay cho tert-butyl.
(2R3 S)-2-(3-(4-brom—1H—benzo[d]imidazol—1-y1)pr0py1)-3-((tert—
butyldimetylsilyl)oxy)piperidin-l-carboxylat, va axit (1-metyl-6-oxo-1,6-dihydropyridin-3-
yl)boronic dugc st dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): 8 9,55(m, 1H), 7.98(d, 2H), 7,74(d, 1H), 7,57(s, 1H),
6,71(d, 1H), 4,32(m, 2H), 3,67(s, 3H), 3.44(s, 1H), 3,24(m, 1H), 2,88(t, 1H), 2,80(s, 1H), 2,03-
1,89(m, 4H), 1,71(m, 2H), 1,49(m, 2H)

Vi du 89: Pidu ché (2R3 S)-2-(3-(5-clo-7-(1-(diflometyl)-1H-pyrazol-4-yl)-TH-
benzo[d]imidazol—1-y1)propy1)piperidin—3-ol dihydroclorua

OH
o ~N
(j\/\/hll’,
N

H g HCI Cl

YN\N/

F

Hop chit & d& muc nay (9 mg, hi¢u suét: 14%) thu dugc theo cach gidng nhu trong
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Vi du 20, ngoai trir tert-butyl (2R,3S)-2~(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)-2-(3-(4-brom-1H—benzo[d]imidazol—1-y1)propy1)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, ~ va axit  (1-(diflometyl)-1H-pyrazol-4-
yl)boronicdugc sir dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cta Vi du 20.

'H NMR (500MHz, MeOD): & 9,46(s, 1H), 8,50(s, 1H), 8,05(s, 1H), 7,94(s, H),
7,56(s, 1H), 4,28(m, 2H), 3,49(m, 1H), 3,24(m, 1H), 2,94(t, 1H), 2,89(m, 1H), 2,01(m, 2H),
1,80(m, 2H), 1,72(m, 2H), 1,64(m, 1H), 1,55(m, 1H)

Vi du 90: Pidu ché (2R,3S)-2-(3-(5-clo-7-(isoxazol-3-y])-1H-benzo[ d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

Cl
N

Hop chit & d& muc nay (7 mg, hiéu suét: 12%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3((tert-butyldimetylsilyl)oxy)piperidin- l-carboxylat dugc st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-brom—lH-benzo[d]imidazol-l-yl)propyl)-3 -((tert-
butyldimetylsilyl)oxy)piperidin-l-carboxylat, va axit isoxazol-3-ylboronic dugc st dung thay
cho axit (3-flophenyl)boronic trong Budc 20-2 ciia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,53(s, 1H), 8,04(m, 2H), 7,92(s, 1H), 7,69(m, 1H),
4,61(m, 2H), 3,61(m, 1H), 3,02(m, 2H), 2.28(m, 2H), 2,04(m, 2H), 1,99(m, H), 1,78(m, 2H),
1,52(m, 1H)

Vi du 91: Pidu ché (2R,3S)-2-(3-(5-clo-7-(thiophen—3-yl)-1H—benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua

OH
_N
O\/\/(
N

H yer Hal Cl

7\
s

Hop chit & dé muc ndy (24 mg, hiéu suét: 31%) thu dugc theo cach gidng nhu trong
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Vi du 20, ngoai trir tert-butyl (2R,3S)-2~(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R 3S)-2-(3-(4-brom-1H-benzo[dJimidazol-1 -yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit thiophen-3-ylboronic duoc st dung thay
cho axit (3-flophenyl)boronic trong Bude 20-2 cia Vi du 20.

IFL NMR (500MHz, MeOD): 3 9,52 (s 1H), 7,93(s, 1H), 7,73(d, 2H), 7,52(s, 1H),
736(d, TH), 4.22(m, 2H), 3.48(m, TH), 3,23(m, 1H), 2,93(t, 1H), 2,76(m, 1H), 2,02(m, 2H),
1,78-1,63(m, 3H), 1,62(m, 1H), 1,57(m, 1H), 1,55(m, 1H)

Vi du 92: Didu ché (2R,3S)-2-(3-(5-clo—7-(2-mety1thiophen—3-yl)—lH-benzo[d]
imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

OH
oY /N
(j\/\/h/l/
N

H Cl

HCl  HCI
/ \

S

Hop chit & dé muc nay (20 mg, hiéu suét: 25%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—1-carb0xy1at dugc st dung thay cho tert-butyl
(2R,3S)-2-(3 -(4-br0m-lH-benzo[d]imidazol-1-y1)propy1)-3-((tert—
butyldimetylsilyl)oxy)piperidin—1-carboxylat, va axit (2-metylthiophen-3-yl)boronic dugc st
dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cia Vi du 20.

I'H NMR (500MHz, MeOD): § 9,56(s, 1H), 7.95(s, 1H), 7,47(d, 2H), 7,15(d, 1H),
4.22(m, 1H), 4,15(m, 1H), 3,50(m, 1H), 3,25(m, 1H), 2,91(t, 1H), 2,81(m, 1H), 2,34(d, 3H),
2,01(m, 2H), 1,99-1,96(m, 3H), 1,79(m, 1H), 1,65(m, 1H), 1,56(m, 1H)

Vi du 93: Ditu ché (2R3 S)-2-(3-(5-clo-7-(3,5-dimetylisoxaz01—4-yl)- 1H-
benzo[d]imidazol—1-y1)propy1)piperidin—3-ol dihydroclorua

«OH
SV
N N

H Cl
HCI

N,
o

Hop chit & d& muc nay (19 mg, hi¢u suét: 24%) thu dugc theo cach giéng nhu trong
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Vi du 20, ngoai trir tert-butyl (2R,3 S)-2~(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-l-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)—2—(3-(4-br0m—lH-benzo[d]imidazol-l-yl)propyl)—S-((tert—
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (3,5-dimetylisoxazol-4-yl)boronic dugc
stt dung thay cho axit (3-flophenyl)boronic trong Budce 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): & 9,58(s, 1H), 8,04(s, 1H), 7,71(s, 1H), 4,23(m, 2H),
3,61(m, 1H), 3,01(m, 1H), 2,97(m, 1H), 2,3, 3H), 2,18(s, 3H), 2,17-2,11(m, 3H), 2,04(m,
2H), 1,86(m, 2H), 1,71(m, 2H)

Vi du 94: Pidu ché (2R3 S)-2-(3-(5-clo-7-(3,6-dihydro-2H-pyran-4-yl)-1H-
benzo[d]imidazol—1-y1)propy1)piperidin—3-ol dihydroclorua

N N

H cl
HCl
\

o}

Hop chét & d& muc nay (22 mg, hiéu suét: 27%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7—brom—5-clo-lH-benzo[d]imidazol-l-yl)propyl)—
3-((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat dugc st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-br0m-1H—benzo[d]imidazol—1-yl)propy1)—3-((tert—
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (3,6-dihydro—2H-pyran—4-y1)boronic
duoc sir dung thay cho axit (3 ~flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): § 9,60(s, 1H), 7.85(s, 1H), 7,51(s, 1H), 6,08(s, 1H),
4,60(t, 2H), 4,39(s, 2H), 4,03(t, 2H), 3,61(m, 1H), 2,99(m.2H), 2,58(s, 2H), 2,12-1,96(m, SH),
1,72(m, 2H), 1,51(m, 1H)

Vi du 95: Piéu ché (2R,3S)-2-3-(7-(1((1 ,3-dioxolan—2-y1)mety1)-1H—pyrazol-4-y1)—
5-clo- 1H-benzo[d]imidazol—1-y1)propy1)piperidin—3 -ol dihydroclorua

OH

o HCI =N
/4

(Nj\/\/N

H cl
HCl
N
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Hop chit & d& muc nay (17 mg, hiéu suét: 22%) thu dugc theo cach gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3~(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—1-carb0xylat duoc st dung thay cho tert-butyl
(2R,3S)-2-(3 -(4-brom-1H—benzo[d]imidazol—1-y1)propy1)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (1-((1,3-dioxolan-2-yl)metyl)-1H-
pyrazol-4-yl)boronic dugc sir dung thay cho axit (3-flophenyl)boronic trong Bude 20-2 cia
Vi du 20.

IH NMR (500MHz, MeOD): 8 9,62(s, 1H), 8,07(s, 1H), 7.93(s, 1H), 7,82(s, 1H),
7.53(s, 1H), 4,43(m, 2H), 441(m, 2H), 3,97(m, 2H), 3,56(m, 1H), 3,25(m, 1H), 2.96(t, 1H),
2.96(s, TH), 2,01(m, 1H), 1,82-1,65(m, SH), 1,56(m, 1H), 1,51(m, 1H)

Vi du 96: Didu ché (2R,3S)-2-(3-(5-clo-7-(1-metyl—IH-imidazol-S-yl)-lH-
benzo[d]imidazol-1 -yD)propyl)piperidin-3-ol triihydroclorua

OH
oY /N
(j\/\/’!l/
N

H  3Hc Cl

i

N\\/N\

Hop chét & dé muc nay (20 mg, hiéu suét: 29%) thu dugce theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 -(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—1-carboxy1at dugc st dung thay cho tert-butyl
(2R.3S)-2-(3-(4-brom-1H-benzo [d]imidazol-1-yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (1-metyl-1H-imidazol-5-yl)boronic
dugc str dung thay cho axit (3 -flophenyl)boronic trong Budc 20-2 clia Vi du 20.

IH NMR (500MHz, MeOD): 3 9,20(s, 1H), 9.12(d, 1H), 8,01(s, 1H), 8,00(s, 1H),
7.68(s. 1H), 420(s, 1H), 3.94(s, 1HD), 3,78(s, 3H), 347(m, 1H), 2,94(t, 1H), 2.89(m, 1H),
2,06(m, TH), 1,97(m, 1), 1,85(m, 2H), 1,83-1,74(m, 3H), 1,53(m, 2H)

Vi du 97: Dbidu ché (2R 38)-2-(3-(5-clo-7-(1-metyl-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3 -ol dihydroclorua
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~OH Hel N
O nr
N

H Hcl Cl

~N.
N

Hop chit & dé muc nay (15 mg, hiéu suét: 25%) thu dugc theo cach gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—1-carboxylat duoc s dung thay cho tert-butyl
(2R3 S)-2-(3-(4-br0m—IH-benzo[d]imidazol-l-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxy1at, va axit (1-metyl-1H-pyrazol-4-yl)boronic dugc
st dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,30(s, 1H), 7.97(s, 1H), 7,87(s, 1H), 7,76(s, 1H),
745(s, 1H), 4,32(m, 2H), 4,02(s, 3H), 3,24(m, 1H), 2.92(m, 1H), 2,77(m, 1H), 2,00(m, 2H),
1,71(m, 4H), 1,51(m, 1H), 1,40(m, 1H)

Vi du 98 Pidu ché (2R3S)-2-(3-(7-(pyrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

WOH N
N
H hel
)

Hop chét & dé myc nay (12 mg, hiéu suét: 20%) thu dugc theo cach gidng nhu trong
Vi du 18, ngoai trlr tert-butyl (2R.3 S)-2-(3-(7-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3-
((tert—butyldimetylsilyl)oxy)piperidin—l-carboxylat dugc sir dung thay cho tert-butyl (2R,35)-
2-(3-(4-brom- 1H—benzo[d]imidazol—1-yl)propyl)-3-((tert—butyldimetylsilyl)oxy)piperidin—1-
carboxylat trong Budc 18-2 clia Vi du 18.

IH NMR (500MHz, MeOD): & 9,44(s, 1H), 7,55(m, 3H), 4,76(t, 2H), 3,56(m, 1H),
3,20(m, 4H), 2,94(m, 2H), 2,20(m, 2H), 2,07(m, 5H), 2,00(m, 3H), 1,74(m, 2H), 1,53(m, 1H)

Vi du 99: Diu ché (2R,3S)-2-(3-(5-c10-7-(pyrolidin—l-yl)-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol dihydroclorua
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Hop chét & dé muc nay (13 mg, hiéu suat: 21%) thu dugc theo cach gidng nhur trong
Vi du 18, ngoai trir tert-butyl (2R,3S)-2-(3 -(7-brom-5-clo-1H-benzo[ d]imidazol-1 -yDpropyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin—1-carboxylat duoc st dung thay cho tert-butyl
(2R3 S)-2—(3-(4-brom—lH-benzo[d]imidazol-1-y1)propy1)-3 -((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat trong Budc 18-2 cua Vidu 18.

'H NMR (500MHz, MeOD): § 9,46(s, 1H), 7,58(d, 1H), 7.47(d, 1H), 4,72(m, 2H),
3,53(m, 1H), 3,21(m, 4H), 2,94(m, 2H), 2,20(m, 2H), 2,11(m, SH), 1,96(m, 2H), 1,77(m, 1H),
1,63(m, 1H), 1,52(m, 1H)

Vi du 100: Pilu ché (2R38)-2-(3-(5-clo-7-(2-xyclopropylthiazol-5-yl)-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

~OH Hel _N
(\/k/\/(’
N

H HCI Cl

N\S

A

Hop chét & dé muc nay (12 mg, hiéu suét: 25%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trlr tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin—l-carboxylat dugc st dung thay cho tert-butyl
(2R,35)-2-(3 -(4-br0m—1H—benzo[d]imidazol—1-y1)pr0py1)-3 ~((tert-
butyldimetylsilyl)oxy)piperidin-1-carb0xy1at, va axit (2-xyclopropylthiazol-5-yl)boronic
duge str dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,51(s, 1H), 797(s, 1H), 7,73(s, 1H), 7,70(s, 1H),
4,63(m, 2H), 3,42(m, 1H), 3,22(m, 1H), 2,93(m, 1H), 2,77(m, 1H), 2,50(m, 1H), 1,95(m, 2H),
1,68(m, 4H), 1,50(m, 2H), 1,23(m, 2H), 1,11(m, 2H)

Vi du 101: Piéu ché (2R,3S)-2-(3-(5-clo-7-(1-(ﬂliazol-2-y1)-1H—pyrazol—4-yl)-1H—
benzo[d]imidazol—l-yl)propyl)piperidin—3-ol dihydroclorua

-74-



37253

Cl
N
A

N= g
\—/

Hop chit & @ muc nay (17 mg, hiéu suét: 30%) thu dugce theo cach gidng nhur trong
Vi dy 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-l-carboxylat duge st dung thay cho tert-butyl
(2R3 S)-2—(3-(4-brom-lH-benzo[d]imidazol-l-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (1-(thiazol-2-yl)-1H-pyrazol-4-
yD)boronic dugc st dung thay cho axit (3-flophenyl)boronic trong Bude 20-2 cua Vidu 20.

'H NMR (500MHz, MeOD): 8 9,41(s, 1H), 8,83(s, 1H), 8,10(s, 1H), 7,95(s, 1H),
7,65(s, 1H), 7,61(s, 1H), 7,47(s, 1H), 4,37(m, 2H), 3,44(m, 1H), 3,18(m, 1H), 2,87(m, 1H),
2,78(m, 1H), 1,92(m, 2H), 1,82(m, 2H), 1,65(m, 2H), 1,43(m, 2H)

Vi du 102: Diéu ché (2R3 S)-2-(3-(5-010-7-(1-(oxetan-3-y1)-1H—pyrazol—4-yl)—1H—
benzo[d]imidazol-1-y1)propy1)piperidin—3-ol dihydroclorua

Cl

Hop chét & d& muc nay (12 mg, hiéu suat: 23%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trix tert-butyl (ZR,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl) oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)-2-(3-(4-brom-1H-benzo [d]imidazol-1-yl)propyl)-3 ~((tert-
butyldimetylsilyl)oxy)piperidin—1-carboxylat, va axit (1-(oxetan-3-yl)- 1H-pyrazol-4-
yl)boronic dugc st dung thay cho axit (3-flophenyl)boronic trong Bude 20-2 cia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,58(s, 1H), 8,15(s, 1H), 7.92(s, 1H), 7,87(s, 1H),
7,54(s, 1H), 4,68(m, 1H), 4,34(m, 2H), 4,03(m, 2H), 3,50(m, 1H), 3,22(m, 1H), 2,92(m, 1H),
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2.85(m, 1H), 1,95(m, 2H), 1,78(m, 4H), 1,64(m, 1H), 1,42(m, 1H)

Vi du 103: Didu ché (2R 38)-2-(3-(5-clo-7-(2~(tetrahydro-2H-pyran-4-yljthiazol-4-
yl)-1H-benzo[d]imidazol- 1-y)propyl)piperidin-3-ol dihydroclorua

Cl

Hop chit & dé muc nay (10 mg, hiéu suét: 18%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin—l-carboxylat duge st dung thay cho tert-butyl
(2R3 S)—2-(3-(4-brom—1H-benzo[d]imidazol—1-y1)pr0py1)—3-((tert—
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (2-(tetrahydro—2H—pyran-4-y1)thiazol—5-
yl)boronic dugc st dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 clia Vi du 20.

IH NMR (500MHz, MeOD): & 9,63(s, 1H), 7.98(s, 1H), 7,73(S, 1H), 7,21(s, 1H),
4.65(m, 2H), 3,84(m, 4H), 3,62(m, 4H), 3,48(m, 1H), 3,25(m, 1H), 2,94(m, 1H), 2,81(m, 1H),
1,99(m, 3H), 1,82(m, 4H), 1,54(m, 2H)

Vi du 104: Pidu ché (2R3 S)-2—(3-(5-c10—7-(ﬁ1ran—3-y1)-1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol dihydroclorua

WOH HCI _p
E\/}\/\/(
N

H cl
HCl
7\

O
Hop chit & dé muc ndy (9 mg, hiéu suét: 15%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 -(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-1-carboxy1at duge st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-br0m—lH—benzo[d]imidazol—l-yl)propyl)-3 -((tert-
butyldimetylsilyl)oxy)piperidin-l-carboxylat, va axit furan-3-ylboronic dugc sir dung thay
cho axit (3-flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

-76-



37253

IH NMR (500MHz, MeODY):  9,55(s, 1H), 8,05(d, 1H), 7.93(s, 1H), 7.69(d, 1H),
7.50(m, 1H), 7,32(m, 1H), 4,63(m, 2H), 3,61(m, 1H), 3,02(m, 1H), 2,94(m, 1H), 2.26(m, 2H),
2,09(m, 2H), 2,01(m, 1H), 1,78(m, 2H), 1,53(m, 1H)

Vi du 105: 4-(5-010-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)—1H—benzo[d]
imidazol-7-yl)thiazol-2-carbonitril dihydroclorua

LOH HCI _y
Owl\r
N

H Cl
HCI

S; N
NC

Hop chét & d& muc nay (14 mg, hiéu suét: 20%) thu dugc theo cach giéng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin—1-carboxylat duoc st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-br0m—lH-benzo[d]imidazol-l-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (2-xyanothiazol-4-yl)boronic duoc su
dung thay cho axit (3 -flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): 8 9,54(s, 1H), 8,29(s, 1H), 8,02(s, 1H), 7,79(s, 1H),
4,57(m, 2H), 3,42(m, 1H), 3,20(m, 1H), 2,91(m, 1H), 2,76(m, 1H), 1,95(m, 2H), 1,60(m, 4H),
1,52(m, 1H), 1,41(m, 1H)

Vi du 106: Piéu ché (2R3 §)-2-(3-(7-(1-(tert-butyl)- 1H-pyrazol-4-y1)-5-clo-TH-
benzo[d] imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

CH
N N
N

Cl
H HCI

>L N. .
N
Hop chét & dé muc nay (10 mg, hi€u suat: 18%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3~(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat duoc s dung thay cho tert-butyl
(2R,35)-2-(3 -(4-brom—1H—benzo[d]imidazol—1-y1)propyl)—3 -((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxy1at, va axit (1-(tert—buty1)—1H—pyrazol—4-yl)b0ronic
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duge st dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

I NMR (500MHz, MeOD): 5 9,52(s, 1H), 8,14(s, 1H), 7.89(s, 1H), 7,80(s, 1H),
7.51(s. 1H), 4.36(m, 2H), 3 48(m, 1H), 3,23(m, 1H), 2,95(m, 1H), 2,82(m, 1H), 2,01(m, 2H),
1,81(m, 2H), 1,73(m, 11H), 1,53(m, 1H), 1.43(m, 1H)

Vi du 107: Pidu ché (2R3S)-2-(3-(5-clo-7-(1-isopentyl-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

N N

H HCI Cl

—_

N, _
Y

Hop chit & @ muc nay (17 mg, hiéu suét: 25%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 -(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3—((tert—butyldimetylsilyl)oxy)piperidin—l-carboxylat dugc st dung thay cho tert-butyl
(2R,35)-2-(3 -(4-br0m—1H—benzo[d]imidaz01—1-yl)propyl)—3-((tert—
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (l-isopentyl-1H—pyrazol—4-yl)boronic
dugc st dung thay cho axit (3 -flophenyl)boronic trong Budc 20-2 cta Vi du 20.

'H NMR (500MHz, MeOD): 8 9,47(s, 1H), 8,04(s, 1H), 7,89(s, 1H), 7,78(s, 1H),
7,50(s, 1H), 4,32(m, 4H), 3,45(m, 1H), 3.23(m, 1H), 2,95(m, 1H), 2,78(m, 1H), 2,00(m, 2H),
1,87(m, 2H), 1,76(m, 2H), 1,64(m, 4H), 1,54(m, 1H), 1,42(m, 1H), 1,02(s, 6H)

Vi du 108: Piéu ché (2R3 $)-2-(3-(5-clo-7-(1-isopropyl-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol—1-y1)propyl)piperidin—3-ol dihydroclorua

HCI

OH N
O\A/ ‘\!I//
N
H
HCl
>/ N, 2
N
Hop chit & @& muc nay (15 mg, hi¢u suét: 21%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl) oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl

Cl
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(2R3 S)-2-(3-(4-brom—1H—benzo[d]imidazol—1-yl)propyl)-3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (1-isopropyl-1H-pyrazol-4-yl)boronic
dugc sir dung thay cho axit (3-flophenyl)boronic trong Budce 20-2 cua Vi dy 20.

'H NMR (500MHz, MeOD): 8 9,48(s, 1H), 8,07(s, 1H), 7,90(s, 1H), 7,79(s, 1H),
7,52(s, 1H), 4,70(m, 1H), 4,30(m, 2H), 3,45(m, 1H), 3,24(m, 1H), 2,93(m, 1H), 2,80(m, 1H),
1,99(m, 2H), 1,71(m, 2H), 1,67(m, 2H), 1,59, 6H), 1,53(m, 1H), 1,40(m, 1H)

Vi du 109: Didu ché (2R3S)-2-(3-(5-clo-7-(4-metylthiophen-3-yl)-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

"\OH N
U
N N

H  hel Cl
7\

S

Hop chit & dé muc nay (20 mg, hiéu suét: 31%) thu dugc theo cach gidéng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)pipeﬁdin—l-carboxylat dugc st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-brom-lH-benzo[d]imidazol-1-y1)propy1)—3 -((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (4-metylthiophen-3-yl)boronic dugc st
dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cia Vi du 20.

IH NMR (500MHz, MeOD): 8 9,53(s, 1H), 7,95(s, 1H), 7,63(s, 1H), 7.48(s. 1H),
7.34(s, 1H), 4.23(mn, 1H), 3,96(m, 1D, 3,51(m, 1), 3,23(m, 1H), 2.96(m, 1H), 2.81(m, IFD)
2,06(d, 3H), 1,99(m, 2H), 1,76(m, 3H), 1,57(m, 2H), 1,42(m, 1H)

Vi du 110: etyl 3-(5-010—1-(3-((2R,3S)-3-hydroxypiperidin—Z-yl)propyl)-1H—
benzo[d]imidazol—7-y1)ﬁ1ran—2-carboxylat dihydroclorua

.\\OH N
HCI =
N

N cl
H Hel

Hop chit & dé muc nay (10 mg, hiéu suét: 21%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
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3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc st dung thay. cho tert-butyl
(2R3 S)—2-(3-(4-brom-1H—benzo[d]imidazol-1-y1)propy1)—3-((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (2-(etoxycarbonyl)furan-3-yl)boronic
duoe str dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): 8 9,53(s, 1H), 8,00(s, 1H), 7.97(s, 1H), 7,55(s, 1H),
6,96(s, 1H), 4,29(m, 1H), 4,15(m, 3H), 3,47(m, 1H), 3,24(m, 2H), 2,94(m, 1H), 2,79(m, 1H),
1,97(m, 3H), 1,84(m, 2H), 1,72(m, 2H), 1,53(m, 2H), 1,08(t, 3H)

Vi du 111: metyl 4-(5-clo-1-(3-((2R,3 S)-3-hydroxypiperidin-2-ylpropyl)-1H-
benzo[d]imidazol-7-yl)thiophen-2-carboxylat dihydroclorua

«OH
S
N N

H HCI Cl

Hop chét & dé muc nay (9 mg, hiéu sut: 19%) thu dugc theo cach giéng nhu trong
Vi du 20, ngoai trix tert-butyl (2R,35)-2-(3 -(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin- 1-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)-2-(3 -(4-brom—1H—benzo[d]imidazol—1-y1)propy1)-3-((tert—
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (5-(metoxycarbonyl)thiophen-3-
yl)boronic dugc st dung thay cho axit (3-flophenyl)boronic trong Bude 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): § 9,54(s, 1H), 8,05(d, 2H), 7,97(s, 1H), 7,57(s, 1H),
4,80(m, 1H), 4,22(m, 2H), 3,93(s, 3H), 3,43(m, 1H), 3,22(m, 2H), 2,93(m, 1H), 2,78(m, 1H),
2,01(m, 2H), 1,78(m, 3H), 1,63(m, 1H), 1,53(m, 1H), 1,41(m, 1H)

Vi du 112: Didu ché (2R 38S)-2-(3-(5-clo-7-(1-(2-floetyl)- 1H-pyrazol-4-yl)- TH-
benzo[d]imidazol—l-yl)propyl)piperidin—3-ol dihydroclorua

HCI

H Cl
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Hop chét & d& muc nay (15 mg, hiéu suét: 29%) thu dugc theo cach gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,3S)-2-(3-(7-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin—l-carboxylat duoc st dung thay cho tert-butyl
(2R,3S)-2-(3 -(4-brom—1H—benzo[d]imidazol—1-y1)propy1)-3 -((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat, va axit (1-(2-floetyl)-1H-pyrazol-4-yl)boronic
dugc sir dung thay cho axit (3-flophenyl)boronic trong Budce 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): & 9,53(s, 1H), 8,09(s, 1H), 7,91(s, 1H), 7,85(s, 1H),
7.53(s, 1H), 4,92(m, 1H), 4,64(m, 1H), 4,56(m, 1H), 4,32(m, 2H), 3,49(m, 1H), 3,23(m, 1H),
2.94(m, 1H), 2,80(m, 1H), 1,96(m, 3H), 1,74(m, 4H), 1,54(m, 1H), 1,47(m, 1H)

Vi du 113: Didu ché (2R38)2-(3-(7-(1-butyl-1H-pyrazol-4-yl)-5-clo-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

HCI

H Cl

Hop chit & dé muc nay (18 mg, hiéu sudt: 34%) thu dugc theo cach gidng nhu trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat duoc st dung thay cho tert-butyl
(2R,3S)-2-(3-(4-brom- 1H-benzo[d]imidazol-1-yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin—1-carboxylat, va axit (1-butyl-1H-pyrazol-4-yl)boronic duoc
st dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 cia Vi du 20.

IH NMR (500MHz, MeOD): & 9,43(5, 1H), 8,02(S, 1H), 7,89(s, 1H), 7.79(s, 1H),
7,50(s, 1H), 4,30(m, 3H), 3,45(m, 1H), 3,36(m, 1H), 3,22(m, 1H), 2,95(m, 1H), 2,7 8(m, 1H),
2,01(m, 4H), 1,75(m, 4H), 1,54(m, 1H), 1,42(m, 3H), 1,01(m, 3H)

Vi du 114: Didu ché (2R38)-2-(3-(5-clo-7-(2,5-dimetylthiophen-3 -yl)-1H-
benzo[d]imidazol—l-yl)propyl)piperidin—3-ol dihydroclorua |
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HCI

H Cl
HCI

Hop chit & & muc nay (12 mg, hiéu suét: 20%) thu dugc theo cach gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,35)-2-(3 -(7-brom-5-clo-1H-benzo[dJimidazol-1 -yl)propyl)-
3-((tert-butyldimetylsilyl) oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R,3S)-2-(3-(4-brom- 1H-benzo[dJimidazol-1-yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin- 1-carboxylat, va axit (2,5-dimetylthiophen-3-yl)boronic duoc
str dung thay cho axit (3 ~flophenyl)boronic trong Budc 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): 8 9,54(m, 1H), 7.92(s, 1H), 7,44(s, 1H), 6,80(s, 1H),
4.25(m, 1H), 4,09(m, 1H), 3,48(m, 1H), 3,25(m, 2H), 2,95(m, 1H), 2,80(m, 1H), 2,5 1(s, 3H),
2,24(d, 3H), 1,99(m, 3H), 1,80(m, 2H), 1,66(m, 3H), 1,56(m, 1H), 1,47(m, 1H)

Vi du 115: Pidu ché (2R3 $)-2-(3-(5-clo-7-(1-isobutyl-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol—1-y1)pr0py1)piperidin—3 -ol dihydroclorua

Hop chit & d& muc nay (18 mg, hi¢u suét: 27%) thu dugce theo cach gidng nhu trong
Vi du 20, ngoai trix tert-butyl (2R,3 S)-2-(3-(7-brom—5-clo—1H—benzo[d]imidazol—l-yl)propyl)-
3-((tert—butyldimetylsilyl)oxy)piperidin-1-carboxylat dugc st dung thay cho tert-butyl
(2R3 S)-2-(3-(4-br0m—IH-benzo[d]imidazol- 1-yl)propyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin—l-carboxylat, va axit (1-isobutyl- 1H-pyrazol-4-yl)boronic
duoc st dung thay cho axit (3 ~flophenyl)boronic trong Budc 20-2 cua Vi du 20.

'H NMR (500MHz, MeOD): 8 9,53(s, 1H), 8,03(s, 1H), 7,90(s, 1H), 7.80(s, 1H),
7,50(s, 1H), 4,33(m, 2H), 4,10(m, 2H), 3.48(m, 1H), 3,23(m, 1H), 2,92(m, 1H), 2,81(m, 1H),
2,30(m, 1H), 1,99(m, 2H), 1,81(m, 2H), 1,74(m, 2H), 1,54(m, 1H), 1,44(m, 1H), 0,99(d, 6H)
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Vi du 116: etyl 4-(5-c10-1-(3-((2R,3S)-3-hydroxypiperidin—2-yl)propyl)-1H—
benzo[d]imidazol-7-yl)-1-metyl-1H-pyrol-2-carboxylat dihydroclorua

~OH Hel N
(j\/\/f
N

H  Hal cl

—

./N/

/\o o

Hop chit & d& muc nay (18 mg, hiéu suét: 31%) thu dugce theo cich gidng nhur trong
Vi du 20, ngoai trir tert-butyl (2R,3 S)-2-(3-(7-brom-5-clo-1H-benzo[d] imidazol-1-yl)propyl)-
3—((teﬂ-butyldimetylsilyl)oxy)piperidin—1-carb0xylat duoc st dung thay cho tert-butyl
(2R,35)-2-(3 -(4-brom-1H—benzo[d]imidazol-1-y1)propyl)—3-((tert—
butyldhnetylsilyl)oxy)piperidin—l-carboxylat, va axit (5-(etoxycarbonyl)-1-metyl-1H-pyrrol-
3-yl)boronic dugc sir dung thay cho axit (3-flophenyl)boronic trong Budc 20-2 ctia Vi du 20.

'H NMR (500MHz, MeOD): § 9,50(s, 1H), 7.87(s, 1H), 7,49(s, 1H), 7,31(s, 1H),
7,15(s, 1H), 4,41(m, 2H), 4,32(m, 2H), 4,04(s, 3H), 3,42(m, 1H), 3,21(m, 1H), 2,92(m, 1H),
2,76(m, 1H), 1,96(m, 2H), 1,88-1,62(m, 5H), 1,52(m, 2H), 1,40(m, 3H)

Vi du 117: Piéu ché (2R3 S)-2-(3-(5-010-1H—imidazo[4,5-b]pyridin—1-y1)propyl)
piperidin-3-ol dihydroclorua

WOH N

H ~/ Cl
2HCI

Hop chét & dé muc nay (17 mg, hiéu suét: 35%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-clo-1H-imidazo[4,5-b]pyridin duoc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

'H-NMR (500 MHz, MeOD): & 9,48 (s, 1H), 8,29 (d, 1H), 7,68 (d, 1H), 4,58 (t, 2H),
3,66 (m, 2H), 3,00 (m, 2H), 2,20 (m, 2H), 2,07 (m, 2H), 1,98 (m, 1H), 1,74 (m, 2H), 1,56 (m,
1H)

Vi du 118: Didu ché (2R3 S)—2—(3-(5-010-3H—imidazo[4,5-b]pyridin-3-yl)propyl)
piperidin-3-ol dihydroclorua
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N/
N \
2HCI cl

Hop chit & dé muc nay (15 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong

Vi du 45, ngoai trie 5-clo-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cla Vidud4s.

'H-NMR (500 MHz, MeOD): 8 9,50 (s, 1H), 8,46 (d, 1H), 7,69 (d, 1H), 4,59 (t, 2H),
3,65 (m, 1H), 3,58 (m, 1H), 2,99 (m, 2H), 2,20 (m, 2H), 2,05 (m, 2H), 1,97 (m, 1H), 1,73 (m,
H), 1,54 (m, 1H)

Vi du 119: Didu ché (2R,38)—2—(3-(5-br0m—1H—imidazo[4,5-b]pyridin—l-yl)propyl)
piperidin-3-ol dihydroclorua

OH
o _N
N a
H —

2HCI

Br

Hop chét & d& muc nay (30 mg, hiéu suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-brom-1H-imidazo[4,5-b]pyridin dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[dJimidazol trong Budc 45-1 cia Vidu 45.

IH-NMR (500 MHz, MeOD): 9,54 (s, 1H), 8,20 (d, 1H), 7,84 (d, 1H), 4,59 (¢, 2H),
3,58 (m, 2H), 2,99 (m, 2H), 2,24 (m, 2H), 2,07 (m, 2H), 1,98 (m, 1H), 1,74 (m, 2H), 1,56 (m,
1H)

Vi du 120: Piéu ché 2R3 S)-2-(3~(6-brom-1H-imidazo[4,5-b]pyridin-1-yDpropyl)
piperidin-3-ol dihydroclorua

OH
o _N
N 7N

H —

2HCI Br

Hop chét & d& muc nay (33 mg, hiéu suat: 82%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trix 6-brom-1H-imidazo[4,5-blpyridin dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]Jimidazol trong Budc 45-1 ctia Vi du 45.

IH-NMR (500 MHz, MeOD): 8 9,50 (s, 1H), 8,78 (d, 1H), 8,53 (d, 1H), 4,60 (t, 2H),
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3,56 (t, 1H), 2,98 (m, 2H), 2,26 (m, 2H), 2,21 (m, 2H), 1,97 (m, 1H), 1,74 (m, 2H), 1,55 (m,
1H)

Vi du 121: Didu ché (2R 38)-2-(3-(5-metyl-1H-imidazo[4,5-b]pyridin-1-yl)propyl)
piperidin-3-ol dihydroclorua

OH
o _N
N 7
H

\

—

2HCI

Hop chét & dé muc nay (19 mg, hiéu suét: 49%) thu dugc theo cach gidng nhur trong
Vi du 45, ngoai trir 5-metyl-1H-imidazo[4,5-b]pyridin duoc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): § 9,55 (s, 1H), 8,18 (d, 1H), 7,58 (d, 1H), 4,63 (t, 2H),
3,58 (m, 2H), 3,00 (m, 2H), 2,74 (s, 3H), 2,24 (m, 2H), 2,06 (m, 2H), 1,98 (m, 1H), 1,74 (m,
2H), 1,56 (m, 2H), 1,56 (m, 1H)

Vi du 122: Didu ché (2R3 S)-2-(3-(6-clo-1H-imidazo[4,5-c]pyridin-1-yDpropyl)
piperidin-3-ol dihydroclorua

= N
(j\/\/hll/
N \C\

H —

2HCI
Cl

Hop chét & d& muc nay (15 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-clo-1H-imidazo[4,5-c]pyridin dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 clia Vidu4s.

IH-NMR (500 MHz, MeOD): § 9,30 (s, 1H), 9,09 (s, 1H), 7,91 (s, 1H), 4,62 (¢, 2H),
3,60 (m, 2H), 2,99 (m, 2H), 2,22 (m, 2H), 2,06 (m, 2H), 1,98 (m, 1H), 1,73 (m, 2H), 1,56 (m,
1H)

Vi du 123: Didu ché (2R3 §)-2-(3-(6-clo-3H-imidazo[4,5-c]pyridin-3-yDpropyl)
piperidin-3-ol dihydroclorua

-85-



37253

Hop chit & d& muc nay (18 mg, hiéu suét: 37%) thu dugc theo cach gidng nhur trong
Vi du 45, ngoai trir 6-clo-3H-imidazo[4,5-c]pyridin dugc str dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cia Vi du 45.
'H-NMR (500 MHz, MeOD): 8 9,21 (s, 1H), 8,97 (s, 1H), 8,18 (s, 1H), 4,52 (t, 2H),
3,58 (m, 1H), 2,98 (m, 2H), 2,19 (m, 2H), 2,05 (m, 2H), 1,97 (m, 1H), 1,73 (m, 2H), 1,56 (m,
1H)
Vi du 124: Didu ché (2R,3S)-2-(3-(6-brom- 1H-imidazo[4,5-c]pyridin-1-yl)propyl)
piperidin-3-ol dihydroclorua
~OH N
2HCI
Br
Hop chét & dé muc nay (18 mg, hiéu sudt: 35%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-3H-imidazo[4,5-c]pyridin duogc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Bude 45-1 cia Vidy 45.
'H-NMR (500 MHz, MeOD): 8 9,43 (s, 1H), 9,16 (s, 1H), 8,12 (s, 1H), 4,64 (t, 2H),
3,65 (m, 2H), 3,01 (m, 2H), 2,26 (m, 2H), 2,07 (m, 2H), 1,97 (m, 1H), 1,75 (m, 2H), 1,56 (m,
1H)
Vi du 125: Pidu ché 2R3 S)-2-(3-(6-br0m—3H-imidazo[4,5-c]pyridin—3-yl)propyl)
piperidin-3-ol dihydroclorua

\OH N
N \Q\Br
N

H
2HCI

Hop chét & d& muc nay (20 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-3H-imidazo[4,5-c]pyridin dwoc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): 3 9,18 (s, 1H), 9,01 (s, 1H), 8,38 (s, 1H), 4,53 (t, 2H),
3,58 (m, 2H), 2,97 (m, 2H), 2,19 (m, 2H), 2,05 (m, 2H), 1,97 (m, 1H), 1,74 (m, 2H), 1,56 (m,
1H)

Vi du 126: Didu ché (2R3 S)-2-(3-(7-clo—1H—imidazo[4,5-b]pyn'din—l-yl)propyl)
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piperidin-3-ol dihydroclorua

N \
H —
2HCl c
Hop chit & dé muyc nay (25 mg, hiéu suét: 32%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 7 -clo-1H-imidazo[4,5-b]pyridin dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

Vi du 127: Pidu ché (2R 38)-2-(3-(5,6-diclo-1H-imidazo[4,5-b]pyridin-1-
yl)propyl)piperidin-3-ol dihydroclorua

WOH
N \Q\

H — Ci

2HCI ol

Hop chit & & muc nay (35 mg, hiéu suét: 48%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trix 5,6-dic10—1H—imidazo[4,5-b]pyridin duoc st dung thay cho 5-brom-4-
metyl-1H-benzo[dJimidazol trong Budc 45-1 cua Vi du 45.

IH-NMR (500 MHz, MeOD): & 9,10 (s, 1H), 8,45 (s, 1H), 4,50 (t, 2H), 3,56 (m, 1H),
2,98 (m, 2H), 2,21 (m, 2H), 2,03 (m, 3H), 1,69 (m, 2H), 1,53 (m, 1H)

Vi dy 128: Pidu ché (2R3 S)-2-(3-(7-brom-1H—imidazo[4,5-c]pyridin—l-
yl)propyl)piperidin-3-ol dihydroclorua

\OH

N

—

H
2HCI Br

Hop chét & d& muc nay (18 mg, hiéu suét: 35%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 7-brom- 1H-imidazo[4,5-c]pyridin dugc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

IH-NMR (500 MHz, MeOD): § 9,66 (s, 1H), 9,07 (s, 1H), 8,89 (s, 1H), 4,62 (t, 2H),
3,58 (m, 2H), 2,99 (m, 2H), 2,21 (m, 2H), 2,00 (m, 3H), 1,74 (m, 2H), 1,55 (m, 1H)

Vi du 129: Piéu ché (2R38)-2-3 L(5-(triflometyl)-3H-imidazo[4,5-b]pyridin-3-
yD)propyl)piperidin-3-ol dihydroclorua
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H N=

OH
o N
(j\/\/'\r
N @
2HCI CFs

Hop chét & dé muc nay (20 mg, hiéu suét: 45%) thu dugc theo cach giéng nhu trong
Vi du 45, ngoai trir 5-(triﬂornetyl)-?aH—imidazo[4,5-b]pyridin duoc st dung thay cho 5-brom-
4-metyl-1H-benzo[d]imidazol trong Budc 45 -1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): 8 9,71 (s, 1H), 8,53 (d, 1H), 8,08 (d, 1H), 4,67 (t, 2H),
3,59 (m, 1H), 2,95 (m, 2H), 2,28 (m, 2H), 2,07 (m, 2H), 1,98 (m, 1H), 1,75 (m, 2H), 1,55 (m,
1H)

Vi du 130: Pidu ché (2R3 S)-2-(3-(6,7-diclo-3H-imidazo[4,5-b]pyridin-3-
yD)propyl)piperidin-3-ol dihydroclorua

OH
N N@
N= Cl

H
2HCI

Hop chit & d& muc nay (25 mg, hiéu suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6,7-diclo-3H-imidazo[4,5-b]pyridin dugc str dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vi du 45.

'H-NMR (500 MHz, MeOD): & 8,62 (s, 1H), 8,51 (s, 1H), 4,43 (m, 2H), 3,51 (m,
1H), 3,22 (m, 1H), 2,91 (m, 2H), 2,08 (m, 2H), 1,96 (m, 3H), 1,55 (m, 3H)

Vi du 131: Piéu ché (2R 38)-2-(3-(6-clo-7-metyl-3H-imidazo[4,5-b]pyridin-3-
yl)propyl)piperidin-3-ol dihydroclorua

N\

Hop chét & dé muc nay (31 mg, hiéu suat: 84%) thu dugc theo cach gibng nhu trong
Vi du 45, ngoai trir 6-clo-7-metyl-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5-brom-
4-metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

IH-NMR (500 MHz, MeOD): 3 9,68 (s, 1H), 8,67 (s, 1H), 4,62 (t,2H), 3,57 (m, 2H),
2,97 (m, 2H), 2,74 (s, 3H), 2,25 (m, 2H), 2,06 (m, 2H), 1,97 (m, 1H), 1,75 (m, 2H), 1,53 (m,
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1H)

Vi du 132: Pidu ché (2R,38)-2-(3-(6-brom-7-metyl-3H-imidazo[4,5-b]pyridin-3-
yl)propyl)piperidin-3-ol dihydroclorua

OH N
(j\/\/ /4

N N\

H N= Br

Hop chit & d& muc nay (35 mg, hiéu suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-brom-7-metyl-3H-imidazo[4,5-blpyridin dugc st dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cia Vidu 45.

'H-NMR (500 MHz, MeOD): 8 9,74 (s, 1H), 8,80 (d, 1H), 4,63 (t, 2H), 3,57 (m, 1H),
2,96 (m, 2H), 2,76 (s, 3H), 2,28 (m, 2H), 2,06 (m, 2H), 1,97 (m, 1H), 1,74 (m, 2H), 1,55 (m,
1H)

Vi du 133: Didu ché (2R3 $)-2-(3-(6-brom-7-clo-3H-imidazo[4,5-b]pyridin-3-
yl)propyl)piperidin-3-ol dihydroclorua

Hop chét & dé myc nay (30 mg, hiéu suét: 78%) thu dugc theo cach gidng nhu tfong
Vi du 45, ngoai trix 6-brom-7-clo-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5-brom-
4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vidu 45.

'H-NMR (500 MHz, MeOD): 8 9,24 (s, 1H), 8,77 (s, 1H), 4,55 (1, 2H), 3,55 (m, 1H),
3,26 (m, 1H), 2,97 (m, 2H), 2,23 (m, 2H), 2,03 (m, 3H), 1,70 (m, 2H), 1,54 (m, 1H)

Vi du 134: Didu ché (2R 3S)-2-(3-(7-clo-6-(3 -clophenyl)—3H—irnidazo[4,5-b]pyridin—
3-yl)propyl)piperidin-3-ol dihydroclorua

\OH I‘N o
N \
H N=
2HCI

Hop chét & d& muc nay (28 mg, hiéu suat: 70%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 7-010-6-(3-clophenyl)—3H—imidazo[4,5-b]pyridin duge st dung thay cho

-89-



37253

5-brom-4-metyl-1H-benzo[d]imidazol trong Bu¢c 45-1 cua Vi du4s5.

'H-NMR (500 MHz, MeOD): 3 9,69 (s, 1H), 8,67 (s, 1H), 7,55 (m, 4H), 4,66 (t, 2H),
3,59 (m, 1H), 3,02 (m, 2H), 2,33 (m, 2H), 2,07 (m, 2H), 1,97 (m, 1H), 1,56 (m, 2H), 1,55 (m,
1H)

Vi dy 135: Didu ché (2R,39)-2-(3 -(2-010-7H-purin-7-yl)propyl)piperidin—3-01
trihydroclorua

OH
N /N
//
/ \

H \N)\ Cl
3HCI

Hop chit & dé muc nay (15 mg, hiéu suét: 35%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trr 2-clo-7H-purin dugc st dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

TH-NMR (500 MHz, MeOD): § 9,05 (s, 1H), 8,81 (s, 1H), 4,44 (t, 2H), 3,55 (m, 1H),
3,28 (m, 1H), 2,98 (m, 2H), 2,19 (m, 2H), 2,03 (m, 3H), 1,70 (m, 2H), 1,55 (m, 1H)

Vi du 136: Pidu ché (2R3S)-2-(3 -(2—c10-9H-purin-9-yl)propyl)piperidin—3-01
trihydroclorua

WOH N
(j\/\/'\/f

N \8/\\

H N

h
3HCI cl

Hop chét & dé muc nay (12 mg, hiéu suét: 30%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trr 2-clo-9H-purin dugc st dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Budc 45-1 cua Vidu4s.

IH-NMR (500 MHz, MeOD): 8 9,19 (s, 1H), 8.87 (s, 1H), 4,52 (m, 2H), 3,55 (m,
1H), 3,25 (m, 1H), 2,97 (m, 2H), 2,16 (m, 2H), 2,00 (m, 3H), 1,65 (m, 2H), 1,55 (m, 1H)

Vi du 137: Pidu  ché (2R3 S)—2—(3-(6-(dimety1amino)—9H—purin—9—
yl)propyl)piperidin-3-ol trihydroclorua
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N
3HCI

Hop chét & dé muc nay (25 mg, hiéu suét: 75%) thu duoc theo cach gidng nhur trong
Vi du 45, ngoai trir N N-dimetyl-9H-purin-6-amin dwoc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cia Vi du 45.

'H-NMR (500 MHz, MeOD): 8 8,38 (s, 1H), 8,37 (s, 1H), 4,41 (t,2H), 3,98 (br, 2H),
3,56 (t, 1H), 3,42 (br, 3H), 3,26 (m, 1H), 2,97 (m, 2H), 2,19 (m, 5SH), 1,78 (m, 1H), 1,67 (m,
1H), 1,53 (m, 1H)

Vi du 138: Didu ché (2R,3S)-2-(3-(6-(dietylamino)-9H-purin-9-yl)propyl)piperidin-
3-ol trihydroclorua

\OH
o~ /4 \/

3HCI

Hop chit & dé muc nay (27 mg, hiéu suét: 77%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir N,N-dietylamino-9H-purin-6-amin dugc s dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vidu 45.

'H-NMR (500 MHz, MeOD): 8 8,34 (s, 1H), 8,32 (d, 1H), 4,38 (m, 2H), 3,66 (br,
4H), 3,55 (m, 1H), 3,27 (m, 1H), 2,96 (m, 2H), 2,14-2,00 (m, 6H), 1,68 (m, 1H), 1,53 (m, 1H),
1,38 (br, 6H)

Vi du 139 Dilu ché (2R38)-2-(3-(6-(etyl(mety))amino)-OH-purin-5-
yl)propyl)piperidin-3-ol trihydroclorua

3HCI

Hop chit & dé muc ndy (28 mg, hiéu suét: 78%) thu dugc theo cach gidng nhu trong
Vidu 45, ngoai triy N-etyl-N-metyl-9H-purin-6-amin dugc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cua Vidu4s.
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'H-NMR (500 MHz, MeOD): & 8,39 (s, 1H), 8,38 (s, 1H), 4,51 (br, 2H), 4,41 (t, 2H),
3,56 (m, 1H), 3,41 (m, 1H), 3,27 (m, 3H), 2,96 (m, 2H), 2,19-1,99 (m, 5H), 1,75 (m, 1H), 1,68
(m, 1H), 1,53 (t, 3H)

Vi du 140: Diéu ché (2R3 S)—2-(3-(6—morpholino-9H-purin-9-y1)pr0py1)piperidin—3-
ol trihydroclorua

3HCI

Hop chit & dé muc nay (27 mg, hiéu sut: 80%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trix 4-(9H-purin-6-yl)morpholin dugc sir dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Bu6c 45-1 cta Vi du 45.

TH-NMR (500 MHz, MeOD): 3 8,35 (s, 1H), 8,33 (d, 1H), 4,39 (m, 2H), 3,66 (s, 6H),
3,54 (m, 1H), 3,25 (m, 1H), 2,96 (m, 2H), 2,14-1,98 (m, 5H), 1,84 (s, 6H), 1,72 (m, 2H), 1,53
(m, 1H)

Vi du 141: Ditu ché (2R3 S)-2-(3-(6-(piperidin-1-yl)-9H-purin-9-
yDpropyl)piperidin-3-ol trihydroclorua

3HCI

Hop chét & d& muc nay (30 mg, hiéu suat: 81%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-(piperidin-1-yl)-9H-purin dugc st dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Budc 45-1 cua Vidu45.

IH-NMR (500 MHz, MeOD): & 843 (s, 1H), 8,36 (s, 1H), 4,40 (m, 4H), 3,91 (m,
4H), 3,66 (s, 6H), 3,27 (m, 1H), 2,96 (m, 2H), 2,03 (m, SH), 1,69 (m, 2H), 1,53 (m, 1H)

Vi du 142 Pidu  ché (2R3S)2-(3 -(6-(pyrolidin-1-yl)-9H-purin-9-
yl)propyl)piperidin-3-ol triihydroclorua

-92-



3HCI

Hop chét & dé muc nay (29 mg, hiéu suét: 80%) thu dugc theo cach giéng nhu trong
Vi du 45, ngoai trir 6-(pyrolidin-1-yl)-9H-purin dugc str dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Budc 45-1 caa Vidu 45.

'H-NMR (500 MHz, MeOD): 8 8,33 (br, 2H), 4,37 (m, 4H), 3,75 (br, 2H), 3,66 (m,
1H), 2,96 (m, 2H), 2,17 (br, 6H), 2,00 (m, 4H), 1,73 (m, 2H), 1,53 (m, 1H)

Vi du 143: Didu chd 1-(3-(2R,3S)-3-hydroxypiperidin-2-ylpropyl)-1H-
benzo[d]imidazol-2-ol dihydroclorua

WOH HO‘7¢N
N

N
H
2HCI

Hop chét & dé muc nay (25 mg, hiéu suét: 79%) thu dugc theo cach gibng nhu trong
Vi du 45, ngoai trir 1H-benzo[d]imidazol-2-ol dugc st dung thay cho 5-brom-4-metyl-1H-
benzo[d]imidazol trong Budc 45-1 ctia Vidu4s.
IH-NMR (500 MHz, MeOD): & 7,16 (d, 1H), 7,10 (m, 3H), 3,96 (m, 2H), 3,53 (m,
1H), 3,20 (m, 1H), 2,91 (m, 2H), 2,00 (m, 5H), 1,62 (m, 2H), 1,51 (m, 1H)
Vi du 144: Bidu ché 5,6-diclo-1-(3-((2R,35)-3 -hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-2-ol dihydroclorua
WOH HO}/N
N N\Q\
H Cl
2HCI ‘
Cl
Hop chit & dé muc nay (27 mg, hi¢u suét: 84%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir 5,6-diclo-1H—benzo[d]imidaz01—2—ol duoc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.
'H-NMR (500 MHz, MeOD): § 7,38 (s, 1H), 721 (s, 1H), 3,92 (m, 2H), 3,48 (m,
2H), 3,20 (m, 3H), 2,89 (m, 3H), 2,04-1,92 (m, 7H), 1,67 (m, SH)
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Vi du 145: Diéu ché (2R,3S)—2-(3-(2-(hydroxymetyl)—1H—benzo[d]imidazol—1-
yDpropyl)piperidin-3-ol dihydroclorua

OH
5O
H 2Hel

Hop chit & dé muc nay (25 mg, hiéu suét: 80%) thu dugc theo cach giéng nhu trong
Vi du 45, ngoai trir (1H-benzo[d]imidazol-2-yl)metanol dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

TH-NMR (500 MHz, MeOD): 7,99 (d, 1H), 7,81 (d, 1H), 7,64 (m, 2H), 5,20 (s, 2H),
4,51 (m, 2H), 3,59 (m, 1H), 3,27 (m, 1H), 2,97 (m, 2H), 2,20 (m, 1H), 2,08 (m, 3H), 1,96 (m,
1H), 1,87 (m, 2H), 1,55 (m, 1H)

Vi du 146: Didu ché (2R 38)-2-(3-(2-(hydroxymetyl)-4,5-dimetyl-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol dihydroclorua

OH
N N\@
H 2HCI

Hop chét & dé muc nay (31 mg, hiéu suét: 83%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir (4,5-dimety1—1H-benzo[d]imidazol-Z-yl)metanol duoc str dung thay cho
5-brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cia Vidu 45.

'H-NMR (500 MHz, MeOD): 8 7,67 (d, 1H), 7.47 (d, 1H), 5,14 (s, 2H), 4,53 (m, 2H),
3,59 (m, 1H), 3,28 (m, 1H), 2,97 (m, 2H), 2,57 (s, 3H), 2,47 (s, 3H), 2,20 (m, 1H), 2,10 (m,
3H), 1,97 (m, 1H), 1,76 (m, 2H), 1,54 (m, 1H)

Vi du 147: Didu ché  (2R38)-2-(3-(56-diclo-2-(hydroxymetyl)-1H-
benzo[d]imidazol—l-yl)propyl)piperidin—3-01 dihydroclorua

OH
N NQ
Cl

H 2HCI
Cl

Hop chit & d& muc nay (28 mg, hiéu suét: 79%) thu dugc theo cach gidng nhu trong
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Vi du 45, ngoai trir (5,6-diclo-1H—benzo[d]imidazol—Z-yl)metanol duoc st dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vidu 45.

'H-NMR (500 MHz, DMSO-ds): 8 8,37 (s, 1H), 7,99 (s, 1H), 4,99 (s, 2H), 4,40 (m,
2H), 3,41 (m, 1H), 3,09 (d, 1H), 2,78 (m, 2H), 2,08 (m, 1H), 1,98 (m, 2H), 1,89 (m, 1H), 1,77
(m, 1H), 1,64 (m, 2H), 1,35 (m, 1H)

Vi du 148: Didu ché (2R,38)-2-(3-(2-amino-5,6-diclo-1H-benzo[dlimidazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

LOHHN

%
N N
H Cl
2HCI

Cl

Hop chét & dé muc ndy (25 mg, hiéu suét: 81%) thu dugc theo cach gidng nhu trong
Vidu 45, ngoai trir 5 ,6-dic10-1H—benzo[d]irnidazol—2-amin duoc str dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): 8 7,84 (s, 1H), 7,57 (s, 1H), 4,20 (t, 2H), 3,58 (m, 1H),
2,97 (m, 1H), 2,98 (m, 2H), 2,07-1,95 (m, 5H), 1,77 (m, 2H), 1,54 (m, 1H)

Vi du 149: Piéu ché metyl 7-brom-1-3-((2R,3 S)-3—hydroxypiperidin-2—y1)propyl)-
1H-indol-3-carboxylat dihydroclorua

2HCI

Hop chit & dé muc nay (30 mg, hiéu suét: 75%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trlr metyl 7 brom-1H-indol-3-carboxylat dugc st dung thay cho 5-brom-4-
metyl- 1H-benzo[d]imidazol trong Budc 45-1 cia Vi du 45.

IH-NMR (500 MHz, MeOD): 8 8,13 (d, 1H), 8,05 (s, 1H), 7.45 (d, 1H), 7,09 (t, 1H),
4,69 (m, 2H), 3,88 (s, 3H), 3,48 (m, 1H), 3,16 (m, 1H), 2,88 (m, 2H), 2,00 (m, SH), 1,64 (m,
2H), 1,52 (m, 1H)

Vi du 150: Diéu ché metyl 5-brom-1-(3-((2R,3 S)-3-hydroxypiperidin-2-yl)propyl)-
1H-indol-3-carboxylat dihydroclorua
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2HCI

Hop chit & d& muc nay (29 mg, hiéu suét: 73%) thu dugc theo cach gibéng nhu trong
Vi du 45, ngoai trir metyl 5-brom-1H-indol-3-carboxylat duoc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cua Vi du 45.

'H-NMR (500 MHz, MeOD): 8 8,20 (s, 1H), 8,05 (s, 1H), 7,49 (d, 1H), 7,38 (d, 1H),
4.33 (m, 2H), 3,88 (s, 3H), 3,50 (m, 1H), 3,20 (d, 1H), 2,90 (m, 2H), 1,99 (m, SH), 1,65 (m,
1H), 1,52 (m, 2H)

Vi du 151: Didu ché metyl 6-brom-1-(3-((2R,3 S)-3-hydroxypiperidin-2-yl)propyl)-
1H-indol-3-carboxylat dihydroclorua

2HCI

Hop chit & dé muc nay (25 mg, hiéu suét: 77%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir metyl 6-brom-1H-indol-3-carboxylat dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 cia Vidu 45.

'H-NMR (500 MHz, MeOD): 8,03 (s, 1H), 7,97 (d, 1H), 7,78 (s, 1H), 7,34 (d, 1H),
430 (m, 2H), 3,87 (s, 3H), 3,50 (m, 1H), 3,20 (d, 1H), 2,91 (m, 2H), 1,97 (m, SH), 1,67 (m,
1H), 1,53 (m, 2H)

Vi du 152: Diéu ché metyl 4-clo-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)-1H-
indol-3-carboxylat dihydroclorua

o, /
o
~OR =\ Cl
N
N
H

2HCI

Hop chit & dé muc nay (27 mg, hiéu suét; 70%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trr metyl 4-clo-1H-indol-3 ~carboxylat duge st dung thay cho 5-brom-4-
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metyl-1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

'H-NMR (500 MHz, MeOD): § 8,07 (s, 1H), 7,51 (d, 1H), 7,24 (s, 1H), 7,23 (s, 1H),
433 (m, 2H), 3,84 (s, 3H), 3,20 (m, 1H), 2,91 (m, 2H), 2,00 (m, 5H), 1,67 (m, 1H), 1,52 (m,
2H)

Vi du 153: Bidu ché metyl 6-clo-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)-1H-
indol-3-carboxylat dihydroclorua

O /
O
N N
H

2HCI
Cl

Hop chit & dé muyc nay (21 mg, hiéu suét: 73%) thu dugc theo cach giéng nhu trong
Vi du 45, ngoai trir metyl 6-clo-1H-indol-3-carboxylat dugc st dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): 5 8,04 (s, 1H), 8,02 (d, 1H), 7,62 (s, 1H), 7,21 (d, 1H),
431 (m, 2H), 3,87 (s, 3H), 3,50 (m, 1H), 3,19 (d, 1H), 2,91 (m, 2H), 1,97 (m, SH), 1,65 (m,
1H), 1,53 (m, 2H)

Vi du 154: Diéu ché metyl 7-clo-1-(3-(2R,3 S)-3-hydroxypiperidin-2-yl)propyl)- 1H-
indol-3-carboxylat dihydroclorua

o/
(@)
N N
H
Cl

2HCI

Hop chit & @& muc nay (19 mg, hiéu suét: 77%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir metyl 7-clo-1H-indol-3-carboxylat dugc sit dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Viduy 45.

'H-NMR (500 MHz, MeOD): & 8,07 (d, 1H), 8,04 (s, 1H), 7,25 (d, 1H), 7,17 (¢, 1H),
4,66 (m, 2H), 3,88 (s, 3H), 3,51 (m, 1H), 3,20 (d, 1H), 2,91 (m, 2H), 3,11 (m, 1H), 2,08 (m,
4H), 1,69 (m, 2H), 1,55 (m, 1H)

Vi du 155 pitu ché (2R3 S)-2-(3-(5-clo-3-xyclopropyl- 1H-indazol-1-
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ypropyl)piperidin-3-ol dihydroclorua

OHper y=
/
" N
H ho cl

Hop chét & dé muc nay (20 mg, hiéu suét: 65%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-clo-3-xyclopropyl-1H-indazol duoc str dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.

'H NMR (500MHz, MeOD): 3 7,93(s, 1H), 7.47(s, 2H), 4,35(m, 2H), 3,51(m, 1H),
3,20(m, 1H), 2,92(m, 2H), 2,22(m, 1H),2,10-1,91(m, 4H), 1,68(m, 1H), 1,51(m, 2H), 1,04)m,
2H), 0,97(m, 2H)

Vi du 156: Didu ché (2R 38)-2+(3-(5-clo-3(triflometyl)-1H-indazol-1-
yl)propyl)piperidin-3-ol dihydroclorua

CF3
N
H HCI Cl

Hop chit & dé muc nay (17 mg, hiéu suét: 31%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-clo-3-(triflometyl)- 1H-indazol duoc st dung thay cho 5-brom-4-metyl-
1H-benzo[d]imidazol trong Budc 45-1 cia Vi du 45.

IH NMR (500MHz, MeOD): 3 7,96(s, 1H), 7.72(d, 1H), 7.65(d, 1H), 4,57(m, 2H),
3,50(m, 1H), 3,22(m, 1H), 2,92(m, 2H), 2,20(m, 1H), 2,12(m, 1), 2,00(m, 3H), 1,68(m, 1H),
1,62(m, 1HD), 1,50(m, 1H)

Vi du 157: Didu ché (2R,3S)-2-(3-(5-clo-3-(1-(diﬂometyl)—1H-pyrazol-4-y1)-1H—
indazol-1-yl)propyl)piperidin-3-ol dihydroclorua

Hop chit & dé myc nay (16 mg, hiéu suét: 29%) thu dugc theo cach gidng nhu trong
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Vi du 45, ngoai trir 5-clo-3-(1-(diflometyl)-1H-pyrazol-4-yl)-1H-indazol dugc st dung thay
cho 5-brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 clia Vidu45.

IH NMR (500MHz, MeOD): 5 8,69(s, 1H), 8,27(s, 1H), 8,03(s, 1H), 7.65(d, 1H),
7 44(d, TH), 4,52(m, 2H), 3,50(m, 1H), 3,16(m, 1), 2,90(m, 2H), 2.21(m, 1H), 2,12(m, 11D,
2,07(m, 3H), 1,66(m, 2H), 1,50(m, 1H)

Vi du 158: Didu ché (2R,38)-2-(3-(6-clo-3-(1-(diflometyl)-1H-pyrazol-4-yl}-1H-
indazol-1-yl)propyl)piperidin-3-ol dihydroclorua

Cl

Hop chit & d& muc nay (17 mg, hiéu suét: 30%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 6-c10-3-(1-(diﬂometyl)-1H—pyrazol—4-yl)-1H—indazol duge st dung thay
cho 5-brom-4-metyl-1H-benzo[dJimidazol trong Budc 45-1 cua Vi du 45.

'H NMR (500MHz, MeOD): & 8,66(s, 1H), 8.27(s, 1H), 7,99(d, 1H), 7,70(s, 1H),
723(d, 1H), 4,51(m, 2H), 3,50(m, 1H), 3,21(m, 1H), 2,92(m, 2H), 2,18(m, 1H), 2,10(m, 1H),
2,07(m, 3H), 1,66(m, 2H), 1,55(m, 1H)

Vi du 159: Diéu ché 1-(3-(2R,3S)-3 -hydroxypiperidin-2-yl)propyl)-3 -metyl-1H-
benzo[d]imidazol-2(3H)-on dihydroclorua

/
O
H

2HCI

Hop chit & dé muc nay (18 mg, hiéu suét: 69%) thu dugc theo cach gidng nhu trong
Vidu45, ngoai trir 1-metyl-1,3-dihydro-2H—benzo[d]imidazol—2-0n duoc str dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vi du 45.

'H-NMR (500 MHz, MeOD): & 7,16 (m, 4H), 3,99 (m, 2H), 3,66 (s, 2H), 3,53 (m,
2H), 3,43 (s, 3H), 2,94 (m, 2H), 2,00 (m, 4H), 1,88 (m, 1H), 1,62 (m, 2H), 1,52 (m, 1H)

Vi dy 160: Piéu ché 5-brom-1—(3-((2R,3S)-3-hydroxypiperidin—2—y1)propyl)-1H-
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benzo[d]imidazol-2(3H)-on dihydroclorua

N N\Q\

H Br
2HCI

Hop chit & dé muc nay (15 mg, hiéu suét: 42%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-brom-1,3-dihydro-2H-benzo[d]imidazol-2-on dugc st dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 cta Vi du 45.

IH-NMR (500 MHz, MeOD): 37,37 (s, 1H), 7,21 (d. 1H), 6,99 (d, 1H), 3,94 (m, 2H),
3,54 (m, TH), 3,23 (m, 1H), 2,94 (m, 2H), 2,05-1,87 (m, SH), 1,65 (m, 2H), 1,53 (m, 1H)

Vi du 161: Pitu ché 6-br0m-1-(3-((2R,3S)—3-hydroxypiperidin—2—yl)pr0py1)-lH-
benzo[d]imidazol-2(3H)-on dihydroclorua

H 2HCI

Br

Hop chit & d& muc nay (14 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 45, ngoai trir 5-brom-1 3-dihydro-2H-benzo[dJimidazol-2-on duoc str dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

'H-NMR (500 MHz, MeOD): § 7,23 (d, 1H), 7,22 (s, 1H), 7,09 (d, 1H), 3,95 (m, 2H),
3,53 (m, 1H), 3,23 (m, 1H), 2,94 (m, 2H), 2,02-1,87 (m, 5H), 1,66 (m, 2H), 1,53 (m, 1H)

Vi du 162: Didu ché 7-(3-((2R,3 S)-3-hydroxypiperidin-2-ylpropyl)-1,3-dimetyl-1H-
purin-2,6(3H,7H)-dion dihydroclorua

WOH
N N/ N
H N)to
2HCI & N

Hop chit & d& muc nay (21 mg, hiéu suét: 75%) thu dugc theo cach gidng nhu trong

Vi du 45, ngoai trur 1,3-dimety1—3,7—dihydro-1H—purin-2,6-dion duoc st dung thay cho 5-
brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

IH-NMR (500 MHz, MeOD): 8 8,15 (s, 1H), 4,40 (br, 2H), 3,57 (m, 1H), 3.34 (5
6H), 3,26 (. 1H), 2,98 (m, 2H), 2,00 (m, SH), 1,72 (m, 2H), 1.55 (m, 1H)
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Vi du 163: Pidu ché 7-(3-(2R,3S)-3-hydroxypiperidin-2-ypropyl)-3-metyl-1H-
purin-2,6(3H,7H)-dion dihydroclorua

OH

o /N

O\/\/r d

N Nijifg:
H

2HCI N ©

o H

Hop chit & dé muc nay (21 mg, hiéu suét: 72%) thu dugc theo cach gidng nhu trong
Vidu45, ngoai trir 3-metyl-3,7-dihydro-1H-purin-2,6-dion duoc sir dung thay cho 5-brom-4-
metyl-1H-benzo[dJimidazol trong Budc 45-1 ctia Vi du 45.

'H-NMR (500 MHz, MeOD): § 7,95 (s, 1H), 4,34 (m, 2H), 3,48 (m, 3H), 3,22 (m,
1H), 2,89 (m, 2H), 1,95 (m, SH), 1,68 (m, 1H), 1,52 (m, 2H)

Vi du 164: Didu ché 9-(3-((2R3 S)-3-hydroxypiperidin-2-yDpropyl)-1-metyl-TH-

purin-2,6(3H,9H)-dion dihydroclorua

“OH
N NW

H N—
2HCI HN\«
6]

Hop chét & d& muc nay (25 mg, hiéu suét: 70%) thu dugce theo cach gidng nhu trong
Vi du 45, ngoai trir 1-metyl-3,9-dihydro- 1H-purin-2,6-dion dugc sir dung thay cho 5-brom-4-
metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.

IH-NMR (500 MHz, MeOD): 8 7,89 (s, 1H), 436 (m, 2H), 3,66 (m, 1H), 3,23 (m,
1H), 2,98 (m, 2H), 1,99 (m, 5H), 1,69 (m, 1H), 1,56 (m, 2H)

Vi du 165: Didu ché 7-3-(2R.3 S)-3-hydroxypiperidin-2-yl)propyl)-3-isobutyl-1-
metyl- 1H-purin-2,6(3H,7H)-dion dihydroclorua

\OH
: _N
E )~o
2HCI 7 N

Hop chét & d& muc nay (25 mg, hiéu suat: 70%) thu dugc theo cach gidng nhu trong

Vi du 45, ngoai trir 3-isobutyl-1-metyl-3,7-dihydro- 1H-purin-2,6-dion duge sir dung thay cho

5-brom-4-metyl-1H-benzo[d]imidazol trong Budc 45-1 ctia Vidu 45.
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IH-NMR (500 MHz, MeOD): 5 7.95 (s, 1H), 4,38 (m, 2H), 3,90 (m, 3H), 3,54 (m,
1), 3,36 (m, 4HD), 3,28 (m, 1H), 2,99 (m, 2H), 2,26 (m, 1H), 2,04 (m, SH), 1,69 (m. 1H), 1,63
(m, 1H), 1,54 (m, 1H), 0,94 (m, 8H)

Vi du 166: Pidu ché (2R,3S)-2-((E)-3-(5,6-diclo-1H-benzo[dJimidazol-1-yl)prop-1-
enyl)piperidin-3-ol dihydroclorua

N
H Cl
2HCI
Cl

Bude 166-1: Didu ché tert-butyl (2R,3S)-3-((tert—butyldimetylsﬂyl)oxy)-2-((E)-3-
etoxy-3-0x0prop-1-en—l-yl)piperidin-l-carboxylat

Metylen clorua (47 mL, 0,12 M) va oxalyl clorua (1,0 mL, 1 1,6 mmol) dugc bd sung
vao binh dugc nap nito va dung dich phan Umg nay dugc lam lanh xubng -78°C.
Dirnetylsulfoxit (1,7 mL, 23,2 mmol) sau d6 duge thém vao ¢ cing nhiét do va duoc khuéy
trong 30 phut. Sau dé, tert-butyl (2R,35)-3 -((tert—butyldimetylsilyl)oxy)—2-(hydroxymetyl)
piperidin-1-carboxylat (2,0 g, 5,8 mmol) dugc hoa tan trong mdt lugng nhé metylen clorua va
duroc thém tir ti. Sau khi khudy & cling nhiét do trong 1 gi0, trietylamin (3,3 mL, 23,2 mmol)
duoc bd sung va nhiét d6 ctia dung dich phén tmg dugc tang tir nhiét d6 -78°C dén nhiét do
trong phong. Khi phén tmg nay hoan thanh, dung moi duogc loai bd, va hdn hop tao ra duoc
phaloang bang etyl axetat va dugc rira bang dung dich natri clorua bdo hoa. L6p hitu co duoc
thu gom, dugc lam kho bang magie sulfat, duoc loc va dugc cd dusi ap suét giam, va sau d6
dugc hoa tan trong metylen clorna (47 mL, 0,12 M). Sau do,
(carbetoxymetylen)triphenylphosphoran (4,0 g, 11,6 mmol) dugc bd sung vao d6 va dugc
khudy trong 2 gio. Khi phan tmg nay hoan thanh, dung moi dugc loai bo, va hdn hop tao ra
dugc pha lodng bang etyl axetat va dugc rira bang dung dich natri clorua bdo hoa. L6p hitu co
duoe thu gom, dugce 1am kho trén magie sulfat, duge loc va sau do duge ¢ dudi ap suét giam,
va dugc tinh ché bang séc ky cdt (hexan: etyl axetat = 4: 1) d tao ra hop chét & d& muc (2,1
g, hiéu suét: 89%).

Bude 166-2: Ditu ché axit (B)-3-(2R,3S)-1-(tert-butoxycarbonyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-2-y1)acrylic

Tert-butyl (2R,3 S)-3-((tert-butyldimetylsilyl)0xy)-2—((E)—3-etoxy-3-0x0prop—1-en-1-
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yl)piperidin-l-carboxylat (3,0 g, 7,2 mmol) thu dugc tir Bude 166-1 duge hoa tan trong
metanol (20 mL, 0,36 mmol). Sau d6, dung dich nude natri hydroxit 2N (10 mL) dugc bd
sung vao d6 va duoc khudy & nhiét d6 trong phong trong 3 gio. Khi phan tmg nay hoan thanh,
dung dich phan tmg dugc trung hoa bang dung dich nude axit clohydric 1N, duge axit hoa,
dugc pha lodng bang ety axetat va sau d duoc rira bang dung dich natri clorua bao hoa. Lép
hitu co dugc thu gom, dugce 1am kho trén magie sulfat, dugc loc va duge cd dudi ap suét giam.

Céc phan tmg sau d6 dugc thyc hién ma khong cAn qué trinh tinh ché.

Budc 166-3: Didu ché tert-butyl (2R 3S)-3-((tert-butyldimetylsilyloxy)-2-((E)-3-
hydroxyprop-en-1-yl) piperidin-1-carboxylat

Axit (E)-3-((2R,3S)-1-(tert—butoxycarbonyl)-3-((tert-butyldimetylsilyl)oxy)piperidin
2-ylacrylic (1,6 g, 4,0 mmol) thu duge tir Bude 166-2 dugc hoa tan trong tetrahydrofuran
(50 mL, 0,08 M), va dung dich phan tmg nay duge 1am lanh xubng 0°C. Sau do, dung dich
Jithi nhom hydrua (1,6 mL, 4,0 mmol) dugc thém tir tir vao d6, dugc cho phan Uimg & cung
nhiét d6 trong 30 phut va sau d6 dugc khudy & nhiét d9 trong phong trong 2 gio. Mot luong
nhoé nude duoc bd sung dé hoan thanh phan tmg, dugc pha lodng bang etyl axetat va dugc rira
bang dung dich natri clorua bdo hoa. Lép htru co duoc thu gom, dugc 1am kho trén magie
sulfat, dugc loc va duge cd dudi ap suét giam, va sau d6 dugc tinh ché béng sic ky cot

(diclometan: metanol = 10:1) d8 tao rahop chét & dé muc (1,3 g, hiéu suét: 85%).

Bu6e 166-4: Didu ché tert-butyl (2R,3S)-2-((E)-3-bromprop—1-en-l-yl)-3—((tert—
butyldimetylsilyl)oxy)piperidin-1-carboxylat

Tert-butyl (2R3 S)-3-((tert-butyldimetylsilyl)oxy)-2-((E)-3 -hydroxyprop-en-1-
yl)piperidin-1-carboxylat (100 mg, 0,27 mmol) thu duge tr Bude 166-3 dugc bb sung vao
metylen clorua (10 mL, 0,03 M). Dung dich phan tmg nay dugc lam lahh xubng 0°C, vé sau
d6 triphenylphosphin (106 g, 0,40 mmol) va tetrabrommetan (134 mg, 0,40 mmol) dugc )
sung lién tuc & cting nhiét do, sau do khudy & nhiét d¢ trong phong trong 2 gio. Khi phan tmg
nay hoan thanh, dung méi dugc loai bo, va hdn hop tao ra dudc pha lodng bang etyl axetat va
dugc rira bang dung dich natri clorua bao hoa. Lop httu co dugce thu gom, duge 1am kho trén
magie sulfat, dugc loc va duge c6 dudi dp suét giam, va sau d6 duorc tinh ché bang séc ky cot

(hexan: etyl axetat = 5:1) 8 tao ra hop chét & d& muc (89 mg, hiéu suét: 76%).

Bude 166-5: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyloxy)-2-((E)-3-
(5,6-diclo-1H-benzo[d]imidazol-1-yl)prop-1-en- 1-yl)piperidin-1-carboxylat
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Tert-butyl (2R3 S)—2-((E)—3-brompr0p—1-en-1-yl)-3-((tert—butyldimetylsilyl)oxy)
piperidin-1-carboxylat (83 mg, 0,19 mmol) thu duoc tir Budc 166-4 duge hoa tan trong N,N-
dimetylformamit (3 mL, 0,06 M). Kali cacbonat (53 mg, 0,38 mmol) va 5,6-diclo-1H-
benzo[d]imidazol (35 mg, 0,19 mmol) dugc b sung vao d6 va hén hop nay dugc khudy &
nhiét d trong phong trong 4 gid. Khi phén Gmg nay hoan thanh, dung mdi dugc loai bo, va
hBn hop tao ra dugc pha lodng béng etyl axetat va dugc rira bang dung dich natri clorua bao
hoa. Lép hitu co duge thu gom, dugc 1am kho trén natri sulfat, dugc loc va duge co dudi ap
suét giam, va sau do dugc tinh ché béng sic ky cot (hexan: etyl axetat =1 2) détao rahop chét
& d& muc (88 g, hiéu suit: 85%).

Bude 166-6: Didu ché (2R ,35)-2-((E)-3-(5,6-diclo-1H-benzo[ dJimidazol-yl)prop-1-
en-1-yl)piperidin-3-ol dihydroclorua

Tert-butyl (2R,3S)-3-((tert—butyldimetylsilyl)oxy)-2-((E)-3-(5,6-diclo-1H—benzo[d]
imidazol—l-yl)prop-l-en-1-yl)piperidin—1-carboxylat (85 mg, 0,16 mmol) thu dugc tir Bude
166-5 duge hoa tan trong mot lwong nho tetrahydrofuran. Sau d6, dung dich hydro clorua
dioxan 4N (5 mL, 0,03 M) dugc b sung vao d6 va dugc khudy & nhiét do trong phong trong
12 gi¢v. Khi phan Gmg nay hoan thanh, dung dich phén (mg nay dugc cd dudi ép sudt giam aé
loai bé dung méi, duoc hoa tan bang cach bd sung mdt lwgng nhd nude metanol va sau do
duoc két tinh voi dietyl ete dé thu dugc hop chét & d& muc nay (51 mg, hiéu suét: 81%).

'H-NMR (500 MHz, DMSO-de): 6 8,86 (s, 1H), 8,12 (s, 1H), 8,04 (s, 1H), 6,11
(dt,1H), 5,85 (d, 1H), 5,03 (d, 2H), 3,54 (m, 1H), 3,40 (m, 1H), 3,13 (d, 1H), 2,79 (m, 1H),
1,94 (m, 1H), 1,79 (d, 1H), 1,68 (m, 1H), 1,41 (m, 1H)

Vi du 167: Dbidu ché (2R3 $)-2-((E)-3-(5-flo-4-metyl-1H-benzo| d]imidazol-1-
yl)prop-1-enyl)piperidin-3-ol dihydroclorua

OH
W /N
(j\/\/ //
N N

H F
2HCI

Hop chit & d& muc nay (24 mg, hi¢u suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trix 5-flo-4-metyl-1H-benzo[d]imidazol duoc str dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cua Vi du 166.

IH-NMR (500 MHz, MeOD): 8 945 (d, 1), 7,73 (m, 1H), 7,42 (m, 1H), 6.25 (m,
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1H), 5,98 (m, 1H), 5,23 (s, 2H), 3,55 (m, 2H), 2,96 (m, 1H), 2,56 (s, 3H), 2,00 (m, 3H), 1,74
(m, 1H), 1,56 (m, 1H)

Vi du 168: Didu ché (2R,3S)-2-((E)-3-(5-brom-4-metyl-1H-benzo[d]imidazol-1-
yl)prop-1-enyl)piperidin-3-ol dihydroclorua

WOH
SUV's
i

H
2HCI Br

Hop chit & d& muc nay (30 mg, hiéu suét: 85%) thu dugc theo cach gidng nhur trong
Vi du 166, ngoai trir 5-brom-4-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

IH-NMR (500 MHz, MeOD): & 9,38 (d, 1H), 7,68 (m, 1H), 7,37 (m, 1H), 6,15 (m,
1H), 5,88 (m, 1H), 5,00 (s, 2H), 3,34 (m, 2H), 2,78 (m, 1H), 2,54 (s, 3H), 1,97 (m, 3H), 1,68
(m, 1H), 1,48 (m, 1H)

Vi du 169: Didu ché 2R3 $)-2-((E)-3+(5.6-dimetyl-1H-benzo[d]imidazol-1-yl)prop-
1-en-1-yl)piperidin-3-ol dihydroclorua

OH
Y /N
(I
N N
H

2HCI

Hop chét & d& muc nay (30 mg, hi¢u suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 5,6-dimetyl-1H-benzo[d]imidazol dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

FL-NMR (500 MEHz, MeOD): § 7,64 (m, 1H), 7,61 (s, 1H), 6,25 (m, 1H), 5,91 (m,
1H), 5,20 (s, 2H), 3,56 (m, 2H), 2,95 (m, 1H), 2,46 (m, 1), 2,45 (s, 6H), 2,09 (m, 1H), 2,00
(m, 2H), 1,72 (m, 1H), 1,56 (m, 1H)
Vi du 170: Didu ché (2R3 $)-2+((E)-3-(5.6-dibrom-1H-benzo[ d]imidazol-1-yl)prop-
1-en-1-yl)piperidin-3-ol dihydroclorua
N ~_N
2HCI Br

Br
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Hop chit & @& muc nay (24 mg, hiéu suét: 80%) thu dugc theo cach gidéng nhur trong
Vi du 166, ngoai trir 5,6-dibrom-1H-benzo[d]imidazol dugc str dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ctia Vi dy 166.

'H-NMR (500 MHz, MeOD): § 9,21 (m, 1H), 8,30 (m, 1H), 8,21 (m, 1H), 6,22 (m,
1H), 5,92 (m, 1H), 5,16 (m, 2H), 3,56 (m, 2H), 2,95 (m, 1H), 1,99 (m, 3H), 1,72 (m, 1H), 1,56
(m, 1H)

Vi du 171: Pidu ché (2R,3S)-2-((E)-3-(5.6-diflo-1H-benzo[d]imidazol-1-yl)prop-1-
en-1-yl)piperidin-3-ol dihydroclorua

WOH
SOy
N N \Q\
H

2HCI F
F

Hop chit & & muc nay (20 mg, hiéu suét: 86%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 5,6-diflo-1H-benzo[d]imidazol dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

'H-NMR (500 MHz, MeOD): § 7,76 (m, 1H), 6,22 (m, 1H), 5,88 (m, 1H), 5,12 (m,
2H), 3,57 (m, 3H), 2,92 (m, 1H), 2,20 (m, 4H), 1,72 (m, 1H), 1,56 (m, 1H)

Vi du 172: Bidu ché 2R3 $)-2-((B)-3-(4,5-dimetyl-1H-benzo[d]imidazol-1-yl)prop-
1-en-1-yD)piperidin-3-ol dihydroclorua

NN N@
H
2HCI

Hop chit & dé muc nay (19 mg, hi¢u suat: 81%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 4,5-dimetyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cla Vi du 166.

IH-NMR (500 MHz, MeOD): 8 9,42 (m, 1H), 7,62 (m, 1H), 7,47 (m, 1H), 6,25 (m,
1H), 5,94 (m, 1H), 5,21 (m, 2H), 3,55 (m, 2H), 3,34 (m, 1H), 2,95 (m, 1H), 1,99 (m, 2H), 1,74
(m, 1H), 1,53 (m, 1H)

Vi du 173: pidu ché (2R3 S)-2-((E)-3-(5-clo—4-mety1—lH-benzo[d]imidazol-l-
yl)prop-1-en—1-y1)piperidin—3-ol hydroclorua
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R
H 2He cl
Hop chét & dé muc nay (25 mg, hiéu suét: 82%) thu dugc theo cach gidng nhur trong
Vi du 166, ngoai trir 5-clo-4-metyl-1H-benzo[d]imidazol duoc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 ctia Vidu 166.
'H-NMR (500 MHz, MeOD): § 9,50 (s, 1H), 7,76 (d, 1H), 7,67 (d, 1H), 5,98 (m, 1H),
5,23 (m, 2H), 3,63 (m, 1H), 3,55 (m, 1H), 2,96 (m, 1H), 2,66 (s, 3H), 2,09 (m, 1H), 2,00 (m,
1H), 1,74 (m, 1H), 1,53 (m, 1H)
Vi du 174: Piéu ché (2R3 S)-2—((E)—3-(4,5-diclo—1H—benzo[d]imidazol-1-yl)pr0p-1-
en-1-yl)piperidin-3-ol dihydroclorua
“OH
Prav
H HCl HCI Cl
Hop chét & d& muc nay (20 mg, hiéu suét: 89%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 4,5-diclo-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cla Vi du 166.
'H NMR (500MHz, MeOD): & 9,58(s, 1H), 7.91(d, 1H), 7,79(d, 1H), 6,30(m, 1H),
6,03(m, 1H), 5,25(d, 2H), 3,69(m, 1H), 3,58(m, 1H), 3,01(m, 1H), 2,11(m, 1H), 2,03(m, 1H),
1,80(m, 1H), 1,55(m, 1H)
Vi du 175: Pidu ché (2R.3S)-2-((E)-3-(4-clo-5-metyl- 1H-benzo[d]imidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

wOH
N = N
H
HCl HCI
Hop chit & dé muc nay (23 mg, hiéu suét: 91%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 4-clo-5-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cia Vi du 166.
'H NMR (500MHz, MeOD): & 9,52(s, 1H), 7,88(d, 1H), 7,70(d, 1H), 6,25(m, 1H),
6,01(m, 1H), 5,20(d, 2H), 3,62(m, 1H), 3,49(m, 1H), 3,00(m, 1H), 2,65(s, 3H), 2,05(m, 1H),
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2,00(m, 1H), 1,74(m, 1H), 1,51(m, 1H)

Vi du 176: Diéu ché (2R,3S)-2-((E)-3-(5-brom-4-nitro-1H-benzo[dimidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

\OH "
O\/A/ - NO2
HCl HCI Br

Hop chit & d& muc ndy (9 mg, hiéu suét: 45%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trix 5-brom-4-nitro-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 ctia Vidu 166.

'H NMR (500MHz, MeOD): 8 8,94(s, 1H), 7,93(d, 1H), 7,83(d, 1H), 6,27(m, 1H),
5,84(m, 1H), 5,20(m, 2H), 3,62(m, 2H), 3,58(m 1H), 2,99(m, 1H), 2,11(m, 1H), 2,08(m, 1H),
1,98(m, 1H), 1,59(m, 1H)

Vi du 177: Pidu ché (2R,38)-2-((E)-3-(6-brom-7-nitro-1H-benzo[dJimidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

OH
) ~N
(j\/\/ l/
N a N

H Heo HCI

ON gy

Hop chit & dé muc nay (10 mg, hiéu suét: 51%) thu dugc theo cach gidéng nhu trong
Vi du 166, ngoai trir 5-brom-4-nitro-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 ciia Vi du 166.

'H NMR (500MHz, MeOD): & 8,45(s, 1H), 7,85(d, 1H), 7,69(d, 1H), 6,11(m, 1H),
5,59(m, 1H), 4,28(m, 2H), 3,62(m, 2H), 2.96(m 1H), 2,24(m, 1H), 1,72(m, 2H), 1,58(m, 1H),
1,53(m, 1H)

Vi du 178: Didu ché (2R3 S)-2-((E)-3-(4-clo-5-nitro-1H-benzo[d]imidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

~OH
DY
Y N

Hcl HCI

Ir=z

Hop chat & dé muc nay (11 mg, hiéu suét: 52%) thu dugc theo cach gibéng nhu trong
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Vidu 166, ngoai trlr 4-clo-5-nitro- 1H-benzo[d]imidazol dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ctia Vi du 166.

'H NMR (500MHz, MeOD): § 9,06(s, 1H), 8,04(m, 1H), 7 ,92(m, 1H), 7,87(m, 1H),
6,26(m, 1H), 5,86(m, H), 5,26(m, 2H), 3,60(m, 2H), 2,96(m, 2H), 2,07(m, 1H), 1,99(m 2H),
1,77(m, 1H), 1,51(m, 1H)

Vi dy 179: Pidu ché (2R 38)-2-((E)-3-(4.6-diflo-1H-benzo[ d]imidazol-1-yl)prop-1-
en-1-yl)piperidin-3-ol dihydroclorua

~OH
NN N\<§

H
Hcl  HC

F

Hop chét & d& muc ndy (15 mg, hiéu sut: 62%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 4,6-diflo-1H-benzo[d]imidazol duoc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

'HNMR (500MHz, MeOD): § 9,22(m, 1H), 7,58(m, 1H), 7,32(m, 1H), 6,38(m, 1H),
5,99(m, 1H), 5,27(d, 1H), 3,65(m, 2H), 2,99(t, 1H), 2,19(m, 1H), 2,08(m, 2H), 1,87(m, 2H),
1,65(m, 1H)

Vi du 180: Piéu ché (2R3 $)-2-((B)-3-(6-clo-4-metyl-1H-benzo[ d]imidazol-1-
yl)prop- 1-en-1-yl)piperidin-3-ol dihydroclorua

OH
N
N =
HCI HCI

Hop chét & d& muc nay (14 mg, hi¢u suét: 58%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-clo-4-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cua Vi du 166.

'H NMR (500MHz, MeOD): 8 9,53(m, 1H), 7,85(m, 1H, 7,50(m, 1H), 6,31(m, 1H),
6,01(m, 1H), 5,41(m, 1H), 3,66(m, 1H), 3,00(m, 2H), 2,64(s, 3H), 2,08(m, 3H), 1,73(m, 1H)

| Vi du 181: Didu ché (2R,3S)-2-((E)-3 -(7-clo-5-(triflometyl)-1H-benzo[d]imidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua
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Hop chit & dé muc nay (19 mg, hiéu suét: 75%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 7-clo-5-(triﬂ0metyl)-IH-benzo[d]imidazol duoc st dung thay cho 5,6-
diclo-1H-benzo[d]imidazol trong Budc 166-5 cua Vidu 166.

'H NMR (500MHz, MeOD): 8 9,51(m, 1H), 8,20(m, 1H, 7 ,99(m, 1H), 6,37(m, 1H),
5,89(m, 1H), 5,47(m, 2H), 3,59(m, 2H), 2,93(m, 1H), 2,08(m, 2H), 2,06(m, 1H), 1,75(m, 1H),
1,58(m, 1H), 1,51(m, 1H)

Vi du 182: Pidu ché (2R3S)-2-((E)-3-(5,7-diclo-1H-benzo[d]imidazol-1-yDprop-1-
en-1-yD)piperidin-3-ol dihydroclorua

N ol Ho \Q

Hop chit & dé muc nay (22 mg, hiéu suét: 85%) thu dugce theo cach gidng nhu trong
Vi du 166, ngoai trir 5,7-diclo-1H-benzo[d]imidazol duoc su dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cla Vi du 166.

'H NMR (500MHz, MeOD): & 9,04(s, 1H), 7.81(s, 1H), 7,61(s, 1H), 6,36(m, 1H),
5,74(m, 1H), 5,42(m, 1H). 3,63-3,53(m, 2H), 2,99(m, 1H), 2,09(m, 1H),2,01(m, 1H), 1,76(m,
1H), 1,59(m, 1H), 1,51(m, 1H)

Vi du 183: Didu ché 2R3 $)-2-((B)-3-(5-clo-7-flo-1H-benzo[dJimidazol-1-yl)prop-
1-en-1-yl)piperidin-3-ol dihydroclorua

Hop chit & dé muc nay (18 mg, hiéu suét: 72%) thu dugc theo cach giéng nhu trong
Vi du 166, ngoai trir 5-clo-7-flo-1H-benzo[d]imidazol dugc su dung thay cho 5,6-diclo- 1H-
benzo[d]imidazol trong Budc 166-5 cla Vi du 166.

'H NMR (500MHz, MeOD): 3 9,56(s, 1H), 7.75(m, 1H), 7,47(m, 1H), 6,33(m, 1H),

-110-



37253

6.02(m, 1H), 5,28(m, 2H), 3,66(m, 2H), 2,99(m, 1H), 2,11(m, 2H). 1,78(m, 2H), 1,55(m, 1H)

Vi du 184: Diéu ché (2R,3S)-2~((E)-3-(5-brom- 1H-imidazo[4,5-b]pyridin-1-yl)prop-
1-en-1-yl)piperidin-3-ol dihydroclorua

2HCI /B

Hop chit & d& muyc nay (18 mg, hiéu suét: 40%) thu dugc theo cach gibéng nhu trong
Vi du 166, ngoai trir 5 -brom-1H-imidazo[4,5-b]pyridin dugc si dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

'H-NMR (500 MHz, MeOD): 3 8,37 (s, 1H), 7.94 (m, 1H), 7,46 (m, 1H), 6,24 (m,
1H), 5,70 (m, 1H), 5,08 (m, 2H), 3,49 (m, 2H), 3,24 (m, 1H), 2,91 (m, 1H), 1,97 (m, 2H), 1,68
(m, 1H), 1,51 (m, 1H)

Vi du 185: Didu ché (2R3 S)-2+((E)-3-(7-clo-6-(3-clophenyl)-3H-imidazo[4,5-
b]pyridin-3 -yl)prop—l-en—1-y1)piperidin—3-01 dihydroclorua

\OH N
H

2HCI N=

Hop chét & d& muc nay (20 mg, hiéu suat: 41%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 7-010-6-(3-clophenyl)-3H—irnidazo[4,5-b]pyridin duoc sir dung thay cho
5,6-diclo-1H-benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

IH-NMR (500 MHz, MeOD): 3 8,52 (s, 1H), 8,38 (s, 1H), 7,42 (m, 4H), 6,26 (m,
1H), 5,68 (m, 1H), 5,12 (m, 2H), 3,51 (m, 2H), 3,34 (m 1H), 2,92 (m, 1H), 1,99 (m, 2H), 1,53
(m, 2H)

Vi du 186: Didu ché (2R3 §)-2-((E)-3-(6-brom-7-metyl-3H-imidazo[4,5-b]pyridin-
3-yl)prop-1-en- 1-yl)piperidin-3-ol dihydroclorua

A~ N

H
2HCI

Hop chét & dé muc nay (18 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-brom-7 -metyl-3H-imidazo[4,5-b]pyridin duoc str dung thay cho 5,6-
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diclo-1H-benzo[d]imidazol trong Budc 166-5 ciia Vi du 166.

'H-NMR (500 MHz, MeOD): 5 8,39 (s, 1H), 8,34 (s, 1H), 6,24 (m, 1H), 5,70 (m,
1H), 5,08 (m, 2H), 3,49 (m, 2H), 3,24 (m, 1H), 2,91 (m, 1H), 2,23 (s, 3H), 1,97 (m, 2H), 1,68
(m, 1H), 1,51 (m, 1H)

Vi du 187: Pidu ché (2R,3S)-2-((E)-3-(6-brom-7-clo-3H-imidazo[4,5-b]pyridin-3-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

OH N
N / N\@\Br
2HCl N

Hop chét & dé muc nay (25 mg, hiéu suét: 45%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trix 6-brom-7-clo-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5,6-
diclo-1H-benzo[d]imidazol trong Budc 166-5 cla Vi du 166.

'H-NMR (500 MHz, MeOD): 8,58 (m, 2H), 6,24 (m, 1H), 5,70 (m, 1H), 5,08 (m,
2H), 3,49 (m, 2H), 3,24 (m, 1H), 2,91 (m, 1H), 1,97 (m, 2H), 1,68 (m, 1H), 1,51 (m, 1H)

Vi du 188: Didu ché (2R 3S)-2~((E)-3-(6-clo-7-metyl-3H-imidazo[ 4,5-b]pyridin-3-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

wOH
NN N@

2HCI

Hop chét & d& muc nay (32 mg, hiéu suét: 84%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trix 6-clo-7-metyl-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5,6-
diclo-1H-benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

IH-NMR (500 MHz, MeOD): 8 8,37 (s, 1H), 8,31 (s, 1H), 6,22 (m, 1H), 5,68 (m,
1H), 5,06 (m, 2H), 3,38 (m, 2H), 3,20 (m, 1H), 2,84 (m, 1H), 2,20 (s, 3H), 1,87 (m, 2H), 1,54
(m, 1H), 1,48 (m, 1H)

Vi du 189: Piéu ché (2R,3S)-2-((E)—3-(6,7-diclo-3H—imidazo[4,5-b]pyridin—3-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

N=/ "Cl

H
2HCI
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Hop chét & d& muc nay (25 mg, hiéu suét: 60%) thu dugc theo cach gidng nhur trong
Vi du 166, ngoai trir 6,7-diclo-3H-imidazo[4,5-b]pyridin dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 clia Vi du 166.

'H-NMR (500 MHz, DMSO-ds): 8,68 (s, 1H), 8,57 (s, 1H), 6,15 (dd, 1H), 5,76 (dd,
1H), 4,98 (d, 2H), 3,52 (m, 1H), 3,40 (m, 1H), 3,09 (d, 1H), 2,78 (dd, 1H), 1,92 (m, 1H), 1,77
(m, 1H), 1,68 (m, 1H), 1,37 (m, 1H)

Vi du 190: Didu ché (2R,3S)-2-((E)-3-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

(o

Hop chit & dé muc nay (18 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-(3 -clophenyl)-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 clia Vi du 166.

'H-NMR (500 MHz, MeOD): § 9,53 (s, 1H), 8,18 (s, 1H), 7,96 (s, 2H), 7,80 (s, 1H),
6,69 (d, 1H), 7,50 (t, 1H), 7,45 (d, 1H) 6,34 (dd, 1H), 6,00 (dd, 1H), 5,32 (d, 2H), 3,64 (m,
2H), 2,97 (m, 1H), 2,10 (m, 1H), 1,98 (m, 1H), 1,75 (m, 1H), 1,56 (m, 1H), 1,30 (m, 1H)

Vi du 191: Didu ché (2R3 S)-2-((E)-3-(6-(3-flophenyl)-1H-benzo[ dJimidazol-1-
yl)prop-1-en-1-yl)piperidin-3-ol dihydroclorua

s

Hop chit & & muc nay (15 mg, hiéu suét: 42%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-(3-ﬂ0pheny1)-1H—benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 ciia Vi du 166.

'H-NMR (500 MHz, MeOD): 8 9,35 (s, 1H), 8,23 (d, 1H), 7,93 (s, 2H), 7,57 (d, 1H),
7,52 (d, 2H), 7,17 (t, 1H), 6,32 (d, 1H), 5,94 (m, 1H), 5,31 (m, 2H), 3,56 (m, 3H), 2,97 (m,
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1H), 2,10 (m, 1H), 2,01 (m, 1H), 1,72 (m, 1H), 1,55 (m, 1H)

Vi du 192: Didu ché (2R38)-2-((B)-3-(6-(3~(triflometyl)phenyl)-1H-
benzo[d]imidazol—l-yl)prop—1-eny1)piperidin—3-ol dihydroclorua

Q CF3

Hop chit & @ muc nay (15 mg, hiéu suét: 40%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-(3- (tn'ﬂometyl)phenyl)-1H—benzo[d]imidazol dugc st dung thay cho
5,6-diclo-1H-benzo[d]imidazol trong Budc 166-5 cua Vi du 166.

'H-NMR (500 MHz, MeOD): & 9,48 (s, 1H), 8,21 (s, 1H), 8,03 (m, 2H), 8,01 (s, 2H),
7,73 (m, 2H), 6,34 (td, 1H), 5,99 (dd, 1H), 5,34 (m, 2H), 3,60 (td, 2H), 2,95 (m, 1H), 2,10 (d,
1H), 2,01 (d, 1H), 1,74 (m, 1H), 1,55 (m, 1H), 1,31 (m, 1H)

Vi du 193: Diéu ché (2R 38)-2~((E)-3-(5-brom-6,7-diflo-2-metyl-1H-
benzo[d]irrﬁdazol—l-yl)prop-1-en-1-y1)piperidin—3-01 dihydroclorua

e @
Br
2HCI E
F

Hop chét & d& muc nay (12 mg, hi¢u suat: 40%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trlr 5-brom-6,7 -diflo-2-metyl-1H-benzo[d]imidazol dugc st dung thay cho
5,6-diclo-1H-benzo[d]imidazol trong Bude 166-5 cta Vi du 166.

'H-NMR (500 MHz, MeOD): 8 8,37 (s, 1H), 8,31 (s, 1H), 6,22 (m, 1H), 5,68 (m,
1H), 5,06 (m, 2H), 3,38 (m, 2H), 3,20 (m, 1H), 2,84 (m, 1H), 2,20 (s, 3H), 1,87 (m, 2H), 1,54
(m, 1H), 1,48 (m, 1H)

Vi du 194: Didu ché (2R,3S)—2-((E)—3-(ind01in—1-y1)prop-1-en-1-y1)piperidin—3-01
dihydroclorua

N = N,b
H

2HCI
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Hop chét & dé muc nay (25 mg, hiéu suét: 80%) thu dugc theo cach giéng nhu trong
Vi du 166, ngoai trlr indolin dugc sir dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Buéc 166-5 cua Vi du 166.

'H-NMR (500 MHz, MeOD): § 7,29 (m, 4H), 6,89 (s, 2H), 4,14 (m, 2H), 3,82 (m,
2H), 3,56 (m, 2H), 3,25 (m, 5H), 2,95 (m, 1H), 1,99 (m, 2H), 1,74 (m 1H), 1,56 (m, 1H)

Vi dy 195: Diéu ché (2R.3S)-2-((E)-3 -(5-cloindolin-1-y1)prop-l-en-l-yl)piperidin-S-
ol dihydroclorua

{:ll o N,b\
2HCI cl
Hop chit & dé myc nay (27 mg, hiéu suét: 82%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 5-cloindolin dwge sir dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Budce 166-5 ctia Vi du 166.
'H-NMR (500 MHz, MeOD): § 7,10 (s, 1H), 6,89 (m, 2H), 6,04 (s, 2H), 4,12 (m,
2H), 3,74 (m, 2H), 3,42 (m, 2H), 3,20 (m, 5H), 2,84 (m, 1H), 1,97 (m, 2H), 1,68 (m, 1H), 1,52
(m, 1H)
Vi du 196: Didu ché (2R3 S)—2—((E)-3-(1H—pyrolo[2,3-b]pyridin—1-y1)prop—l-en-l-
yl)piperidin-3-ol dihydroclorua
N Z N

N_/

T

Hop chit & dé muyc nay (30 mg, hiéu suit: 80%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai ftrix 1H-pyrolo[2,3-b]pyridin dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cta Vi du 166.

'H-NMR (500 MHz, MeOD): 8 8,21 (d, 1H), 7,98 (m, 1H), 7,37 (m, 1H), 7,09 (m,
1H), 6,51 (m, 1H), 6,20 (m, 1H), 5,90 (m, 1H), 4,87 (m, 2H), 3,61 (m, 1H), 3,52 (m, 1H), 3,27
(m, 1H), 2,95 (m, 1H), 2,00 (m, 2H), 1,71 (m, 1H), 1,56 (m, 1H)

Vi du 197: Diéu ché (2R,3S)-2-((E)-3-(6-clo-1H-ind01-1-y1)prop-1-en—1-
yD)piperidin-3-ol dihydroclorua
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N = N/b
H
2HCI
Cl

Hop chit & d muc nay (37 mg, hiéu suét: 83%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 6-clo-1H-indol dugc st dung thay cho 5,6-diclo-1H-benzo[d]imidazol
trong Budc 166-5 ciia Vi du 166.

'H-NMR (500 MHz, MeOD): & 7,36 (m, 3H), 7,08 (d, 1H), 6,90 (m, 1H), 6,13 (m,
1H), 5,38 (m, 1H), 4,87 (m, 2H), 3,44 (m, 2H), 3,15 (m, 1H), 2,88 (m, 1H), 1,94 (m, 2H), 1,65
(m, 1H), 1,48 (m, 1H)

Vi du 198 Pidu ché (2R3 S)-2-((E)-3-(6-clo-IH-indazol-1-y1)prop-1-en-1-
yDpiperidin-3-ol dihydroclorua

WOH
O\N&
N = N
H
Cl

2HCI

Hop chit & @ muc nay (25 mg, hiéu suét: 79%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trit 6-clo-1H-indazol dugc st dung thay cho 5,6-diclo-1H-benzo[d]imidazol
trong Bude 166-5 clia Vi du 166.

'H-NMR (500 MHz, MeOD): & 8,02 (s, 1H), 771 (m, 1H), 7,63 (s, 1H), 7,12 (m,
1H), 6,20 (m, 1H), 5,62 (m, 1H), 5,21 (m 2H), 3,54 (m, 1H), 3,46 (m, 1H), 3,22 (m, 1H), 2,90
(m, 1H), 2,05 (m, 1H), 1,96 (m, 1H), 1,65 (m, 1H), 1,50 (m, 1H)

Vi du 199; Bidu ché (2R 3S)-2-((E)-3-(4-clo-TH-pyrolo[2,3-d]pyrimidin-7-ylprop-
1-en-1-yl)piperidin-3-ol dihydroclorua,

"\OH
DOV eY:
N N &

N

&

H
2HCI N

Hop chit & @ muc nay (27 mg, hiu suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir 4-clo-TH-pyrolo[2,3-d]pyrimidin dugc stt dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Bude 166-5 cua Vi du 166.

IH-NMR (500 MHz, MeOD): 3 8,53 (s, 1H), 7,60 (s, 1H), 6,69 (m, 1H), 6,18 (m,
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1H), 5,53 (m, 1H), 5,04 (m, 2H), 3,46 (m, 2H), 3,21 (m, 1H), 2,90 (m, 1H), 1,96 (m, 2H), 1,56
(m, 1H), 1,50 (m, 1H)

Vi du 200: Diéu ché (2R,3S)-2-((E)-3-(5-clo-1H-pyrazolo[3 A4-b]pyridin-1-yl)prop-1-
en-1-yl)piperidin-3-ol dihydroclorua

«OH
N = N Qj\
2HCI N—/ Cl

Hop chit & d& muc nay (25 mg, hiéu suét: 81%) thu dugc theo cach giéng nhu trong
Vi du 166, ngoai trir clo-1H-pyrazolo[3,4-b]pyridin dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

'H-NMR (500 MHz, MeOD): § 8,52 (m, 1H), 8,26 (m, 1H), 8,13 (s, 1H), 6,20 (m,
1H), 5,62 (m, 1H), 5,21 (m 2H), 3,54 (m, 1H), 3,46 (m, 1H), 3,22 (m, 1H), 2,90 (m, 1H), 2,05
(m, 1H), 1,96 (m, 1H), 1,65 (m, 1H), 1,50 (m, 1H)

Vi du 201: Didu ché (2R,3S)-2-(E)-3-(3,5-dimetyl-1H-indazol-1-yl)prop-1-en-1-
yl)piperidin-3-ol dihydroclorua

~OH
BUSy
N = N
H
2HCI
Hop chit & d& muc nay (28 mg, hi¢u suét: 79%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai tru 3,5-dimetyl-1H-indazol dugc su dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cta Vi du 166.
IH-NMR (500 MHz, MeOD): 8 7,74 (s, 1H), 7,50 (m, 1H), 7,37 (m, 1H), 6,13 (m,
1H), 5,49 (m, 1H), 5,02 (m, 2H), 3,50 (m, 1H), 3,44 (m, 1H), 3,32 (s, 3H), 3,21 (m, 1H), 2,90
(m, 1H), 2,51 (s, 3H), 2,04 (m, 1H), 1,95 (m, 1H), 1,56 (m, 1H), 1,49 (m, 1H)
Vi du 202: Diéu ché metyl 7-brom-1-((E)-3-((2R,35)-3 ~hydroxypiperidin-2-yl)alyl)-
1H-indol-3-carboxylat dihydroclorua

N % N
H
B

o, /
@]

2HCI
r
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Hop chit & d& muc nay (30 mg, hiéu suét: 82%) thu dugc theo cach gidng nhur trong
Vi du 166, ngoai trir metyl 7-brom-1H-indol-3-carboxylat dugc sit dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 ctia Vidu 166.

TH-NMR (500 MHz, MeOD): § 8,14 (m, 1H), 8,04 (s, 1H), 7,44 (m, 1H), 7,09 (m,
1H), 6,26 (m, 1H), 5,43 (m, 1H), 5,31 (m, 1H), 3,50 (m, 2H), 3,15 (m, 1H), 2,88 (m, 1H), 1,94
(m, 2H), 1,62 (m, 1H), 1,50 (m, 1H)

Vi du 203: Didu ché dihydroclorua ctia axit 7-brom-1-((E)-3-(2R.35)-3-
hydroxypiperidin—Z-yl)alyl)-1H—indol-3-carb0xy1ic

N P N
H

2HCI

@)
OH

Br

Hop chét & dé muc nay (28 mg, hiéu suét: 80%) thu dugc theo cach gidng nhu trong
Vidu 166, ngoai trir axit 7 brom-1H-indol-3-carboxylic dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 clia Vi du 166.

'H-NMR (500 MHz, MeOD): & 8,02 (m, 2H), 7,39 (d, 1H), 7,09 (m, 1H), 6,21 (m,
1H), 5,91 (m, 1H), 4,83 (m, 2H), 3,62 (m, 1H), 3,51 (m, 1H), 3,26 (m, 1H), 2,94 (m, 1H), 1,98
(m, 2H), 1,71 (m, 1H), 1,52 (m, 1H)

Vi du 204: Pidu ché dihydroclorua cla axit 5-brom-1-((E)-3-((2R,35)-3-
hydroxypiperidin—Z-yl)alyl)-1H—indol—3 -carboxylic

OH Dl
Q\/\/ N/
" ohel Br

Hop chit & @ muc nay (35 mg, hiéu suét: 82%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir axit 5-brom-1H-indol-3-carboxylic dugc str dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ciia Vi du 166.

'H-NMR (500 MHz, MeOD): & 8,18 (s, 1H), 8,01 (m, 1H), 7,31 (m, 2H), 6,21 (m,
1H), 5,90 (m, 1H), 4,89 (m, 2H), 3,61 (m, 1H), 3,53 (m, 1H), 3,23 (m, 1H), 2,95 (m, 1H), 1,99
(m, 2H), 1,68 (m, 1H), 1,53 (m, 1H)
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Vi du 205: Didu ché dihydroclorua obia axit 4-clo-1-((E)-3-(2R.38)-3-
hydroxypiperidin—Z-yl)alyl)-1H—ind01-3-carboxylic

o
OH OH
N Pz N
H
2HCI
Hop chit & dé muc nay (31 mg, hiéu suét: 83%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir axit 4-clo-1H-indol-3-carboxylic dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ctia Vi du 166.
'H-NMR (500 MHz, MeOD): & 8,06 (s, 1H), 7,41 (d, 1H), 7,15 (m, 2H), 6,20 (m,
1H), 5,90 (m, 1H), 4,87 (m, 2H), 3,61 (m, 1H), 3,52 (m, 1H), 3,27 (m, 1H), 2,95 (m, 1H), 2,00
(m, 2H), 1,71 (m, 1H), 1,56 (m, 1H)
Vi dy 206: Didu ché dihydroclorua cta axit 6-clo-1-((E)}-3-(2R3 S)-3-
hydroxypiperidin—Z-yl)alyl)-1H—ind01-3-carb0xy1ic

O
N/N
H

2HCI
Cl

Hop chét & dé muc nay (27 mg, hiéu suét: 79%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir axit 6-clo-1H-indol-3-carboxylic dugc st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Bude 166-5 cua Vi du 166.
'H-NMR (500 MHz, MeOD): 3 8,01 (d, 1H), 746 (m, 1H), 7,17 (d, 1H), 6,22 (m,
1H), 5,91 (m, 1H), 4,88 (m, 2H), 4,36 (m, 1H), 3,61 (m, 1H), 3,27 (m, 1H), 2,94 (m, 1H), 2,05
(m, 2H), 1,72 (m, 1H), 1,56 (m, 1H)
Vi du 207: Didu ché dihydroclorua cua axit 7-clo-1-((E)-3-((2R,38)-3-
hydroxypiperidin—Z-yl)alyl)-1H—ind01-3-carboxylic

O
OH
N 7 N
H

2HCI cl
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Hop chat & d& muc nay (25 mg, hiéu suét: 77%) thu dugc theo cach giéng nhu trong
Vi du 166, ngoai trir axit 7-clo-1H-indol-3-carboxylic dugc str dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ctia Vi du 166.

'H-NMR (500 MHz, MeOD): § 8,00 (m, 2H), 7,16 (m, 2H), 6,22 (m, 1H), 5,91 (m,
1H), 4,90 (m, 2H), 3,53 (m, 2H), 2,96 (m, 1H), 1,99 (m, 2H), 1,71 (m 1H), 1,55 (m, 1H)

Vi du 208 Didu ché dihydroclorua ctia axit 6-flo-1-((E)-3-((2R.35)-3-
hydroxypiperidin—2—yl)a1yl)-1H—indol—3-carb0xy1ic

(@)
N/N
H

2HCI
F

Hop chét & dé muc ndy (24 mg, hiéu suét: 81%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir axit 6-flo-1H-indol-3-carboxylic duge st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cta Vi du 166.

'H-NMR (500 MHz, MeOD): § 7,99 (m, 2H), 7,15 (m, 1H), 6,95 (m, 1H), 6,21 (m,
1H), 5,90 (m, 1H), 4,87 (m, 2H), 3,60 (m, 1H), 3,51 (m, 1H), 3,26 (m, 1H), 2,94 (m, 1H), 2,01
(m, 2H), 1,71 (m, 1H), 1,56 (m, 1H)

Vi du 209: Diéu ché dihydroclorua ctia axit 1-((E)-3 -((2R,3S)-3-hydroxypiperidin-2-
yl)alyl)-1H-indol-3-carboxylic

o
OH o
Q\/\/N
H
2HCI
Hop chét & d& muc nay (20 mg, hiéu suét: 78%) thu dugc theo cach gidng nhu trong
Vi dy 166, ngoai trir axit 1H-indol-3-carboxylic dugc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cia Vi du 166.
'H-NMR (500 MHz, MeOD): & 8,05 (d, 1H), 7,99 (d, 1H), 7,45 (d, 1H), 7,16 (m, 2H),
6,22 (m, 1H), 5,91 (m, 1H), 4,83 (m, 2H), 4,37 (m, 1H), 3,61 (m, 1H), 3,52 (m, 1H), 2,94 (m,
1H), 2,00 (m, 2H), 1,69 (m, 1H), 1,53 (m, 1H)
Vi dy 210: Diéu ché metyl 4-010-1-((E)-3-((2R,3S)-3-hydroxypiperidin—2-y1)a1yl)-
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1H-indol-3-carboxylat dihydroclorua

/

o)
6]
~OH
N = N
H ohc
Hop chit & dé muc nay (18 mg, hiéu suét: 82%) thu dugc theo cach gidng nhu trong

Vi duy 166, ngoai trir metyl 4-clo-1H-indol-3-carboxylat duoc sir dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 clia Vi du 166.

'H-NMR (500 MHz, MeOD): 3 8,05 (s, 1H), 744 (d, 1H), 7,20 (m, 2H), 6,17 (m,
1H), 5,42 (m, 1H), 4,98 (m, 2H), 3,84 (s, 3H), 3,45 (m, 2H), 3,18 (m, 1H), 2,89 (m, 1H), 1,94
(m, 2H), 1,64 (m, 1H), 1,50 (m, 1H)

Vi dy 211: Pidu ché metyl 6-clo-1-((E)-3-((2R.3 S)-3-hydroxypiperidin-2-yl)alyl)-
1H-indol-3-carboxylat dihydroclorua

o, /
O
N V N
H
2HCI
Cl

Hop chit & & muc nay (28 mg, hi¢u suét: 80%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir metyl 6-clo- 1H-indol-3-carboxylat dugc sit dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 cua Vi du 166.

IH-NMR (500 MHz, MeOD): 8 8,02 (m, 2H), 7,56 (s, 1H), 7.22 (t, 1H), 6,17 (m, 1H),
545 (m, 1H), 4,96 (m, 2H), 3,87 (s, 3H), 3,46 (m, 2H), 3,20 (m, 1H), 2,89 (m, 1H), 1,95 (m,
2H), 1,65 (m, 1H), 1,51 (m, 1H)

Vi du 212: Piéu ché metyl 7-clo-1-((E)-3-(2R,39)-3-hydroxypiperidin-2-yDalyl)-
1H-indol-3-carboxylat dihydroclorua

N = N
H

2HCI ¢

o, /
o
|

Hop chét & d& muc nay (28 mg, hiéu suét: 84%) thu dugc theo cach gidng nhu trong
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Vi du 166, ngoai trir metyl 7-clo-1H-indol-3-carboxylat duoc st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 166-5 ctia Vi du 166.

IH-NMR (500 MHz, MeOD): 3 8,08 (d, 1H), 8,03 (s, 1H), 7,25 (d, 1H), 7,16 (m, 1H),
626 (m, 1H), 5,28 (m, 2H), 3,89 (s, 3H), 3,65 (5, 1H), 3,46 (m, 2H), 3,16 (m, 1H), 2,90 (m,
1H), 1,95 (m, 2H), 1,60 (m, 1H), 1,50 (m, 1H)

Vi du 213: Didu ché metyl 5-brom-1-((E)-3-((2R,3S)-3-hydroxypiperidin-2-yl)alyD-
1H-indol-3-carboxylat dihydroclorua

o/
(@)
N/N
H Br

2HCI

Hop chit & & muc nay (30 mg, hiéu suét: 85%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir metyl 5_brom-1H-indol-3-carboxylat dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cia Vi du 166.

'H-NMR (500 MHz, MeOD): & 8,19 (d, 1H), 8,04 (d, 1H), 7,36 (m, 2H), 6,17 (m,
1H), 5,46 (m, 1H), 4,97 (m, 2H), 3,90 (s, 3H), 3,43 (m, 2H), 3,20 (m, 1H), 2,88 (m, 1H), 1,97
(m, 2H), 1,66 (m, 1H), 1,51 (m, 1H)

Vi du 214: Didu ché metyl 6-brom-1-((E)-3-(2R,3 S)-3-hydroxypiperidin-2-ylalyl)-
1H-indol-3-carboxylat dihydroclorua '

O /
(@]
N = N
H
2HCI
Br

Hop chét & dé muc nay (31 mg, hiéu suét: 83%) thu dugc theo cach gibng nhu trong
Vi du 166, ngoai trlr metyl 6-brom-1H-indol-3-carboxylat dugc str dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 166-5 cua Vi du 166.

'H-NMR (500 MHz, MeOD): § 7,96 (m, 2H), 7,71 (s, 1H), 7,33 (m, 1H), 6,17 (m,
1H), 5,44 (m, 1H), 4,96 (m, 2H), 3,87 (s, 3H), 3,47 (m, 2H), 3,19 (m, 1H), 2,89 (m, 1H), 1,97
(m, 2H), 1,65 (m, 1H), 1,51 (m, 1H)

Vi du 215: Diéu ché 5-brom-1-((E)—3-((2R,3S)—3-hydroxypiperidin—2-y1)alyl)—N-
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metyl-1H-indol-3-carboxamit dihydroclorua

O /
NH
N = N
H Br

2HCI

Hop chit & @& muc nay (21 mg, hiéu suét: 86%) thu dugc theo cach gidng nhur trong
Vi du 166, ngoai trir 5-brom-N-metyl-1H-indol-3-carboxamit dugc st dung thay cho 5,6-
diclo-1H-benzo[dJimidazol trong Budc 166-5 cta Vi du 166.

'H-NMR (500 MHz, MeOD): & 8,25 (m, 1H), 7,84 (s, 1H), 7,34 (m, 2H), 6,16 (m,
1H), 5,38 (m, 1H), 4,89 (m, 2H), 3,44 (m, 2H), 3,16 (m, 1H), 2,86 (m, 4H), 1,94 (m, 2H), 1,63
(m, 1H), 1,48 (m, 1H)

Vi du 216: Diéu ché 5-brom-1-((E)-3-((2R.3 S)-3-hydroxypiperidin-2-yl)alyl)-N,N-
dimetyl-1H-indol-3-carboxamit dihydroclorua

H 2Hcl
Hop chét & dé muc ndy (21 mg, hiéu suét: 86%) thu dugce theo cach gidng nhu trong
Vi du 166, ngoai trix 5-brom-N,N-dimetyl-1H-indol-3-carboxylamit dugc st dung thay cho
5 6-diclo-1H-benzo[d]imidazol trong Budc 166-5 cua Vi du 166.
'H-NMR (500 MHz, MeOD): § 7,95 (s, 1H), 7,71 (s, 1H), 7,41 (d, 1H), 7,34 (m, 1H),
6,14 (m, 1H), 5,39 (m, 1H), 4,96 (m, 2H), 3,45 (m, 2H), 3,16 (m, 7H), 2,89 (m, 1H), 1,97 (m,
2H), 1,65 (m, 1H), 1,50 (m, 1H)
Vi du 217: Biéu ché (2R3 S)-2-((Z)-3-(5-010-4-mety1—1H—benzo[d]imidazol—1-y1)-2—
floprop-1-enyl)piperidin-3-ol dihydroclorua
S0V
Tt
H Cl
2HCI

Hop chit & & muc nay (25 mg, hiéu sut: 80%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trlr trietyl 2-flo-2-phosphonoaxetat dugc s dung thay cho
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(carbetoxymetylen)triphenylphosphoran trong Budc 166-1 cia Vi du 166, va 5-clo-4-metyl-
1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo- 1H-benzo[d]imidazol trong Budc 166-
5 cua Vi du 166.

IH-NMR (500 MHz, MeOD): 8,30 (s, 1H), 7,52 (d, 1H), 7,32 (d, 1H), 5,36 (m, 1H),
525 (m, 1H), 5,19 (m, 1H), 3,36 (t, 1H), 3,31 (m, 1H), 3,10 (d. 1H), 2,79 (m, 1H), 2,61 (s,
3H), 2,15 (m, 1H), 1,87 (m, 1H), 1,68 (m, 1H), 1,56 (m, 1H)

Vi dy 218: Didu ché (2R 38)-2-(Z)-3-(5-brom-4-metyl-1H-benzo[ dimidazol-1-yl)-
2-floprop-1-en-1-yl)piperidin-3-ol dihydroclorua

Br

H 2HCI

Hop chét & dé muc nay (27 mg, hiéu sut: 81%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trlr trietyl 2-flo-2-phosphonoaxetat dugc  sir dung thay cho
(carbetoxymetylen)tﬁphenylphosphoran trong Budc 166-1 cia Vi du 166, va 5-brom-4-
metyl-1H-benzo[dJimidazol dugc st dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Bude 166-5 cua Vi du 166.

'H-NMR (500 MHz, MeOD): § 8,29 (s, 1H), 746 (s, 2H), 5,35 (m, 1H), 5,25 (m,
1H), 5,21 (m, 1H), 3,54 (¢, 1H), 3.41 (m, 1H), 3,12 (d, 1H), 2,77 (m, 1H), 2,63 (s, 3H), 2,15
(m, 1H), 1,87 (m, 1H), 1,68 (m, 1H), 1,56 (m, 1H)

Vi du 219: Piu ché (2R 3S)-2-((Z)-3-(5.6-diclo-1H-benzo[ dimidazol-1-y1)-2-
floprop-1-en-1-yl)piperidin-3-ol dihydroclorua

SO N
W(Q
Cl
Cl

H' one

Hop chét & d& muc nay (35 mg, hiéu suét: 84%) thu dugc theo cach gibng nhu trong
Vi du 166, ngoai trir trietyl 2-flo-2-phosphonoaxetat - dugc st dung thay cho
(carbetoxymetylen)ttiphenylphosphoran trong Budc 166-1 clia Vi du 166.

IH-NMR (500 MHz, MeOD): 3 838 (5, 1H), 8,00 (s, 1H), 7,80 (s, 1), 5:26 (m, 3H),
3,59 (t, 1H), 3,42 (m, 1), 3,14 (d, 1H), 2,83 (¢, 1), 2,14 (m, 1H), 1,89 (d, 1H), 1,69 (m, 1H),
1,58 (m, 1H)
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Vi du 220: Didu ché (2R3S)-2-(2)-3-(5.6-diclo-2-(hydroxymetyl)-1H-
benzo[d]imidazol-1-yl)-2-floprop-1-en- 1-yl)piperidin-3-ol dihydroclorua
OH

Cl

H 2HCI

Cl

Hop chit & @ muc nay (30 mg, hiéu suét: 79%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir trietyl 2-flo-2-phosphonoaxetat dugc st dung thay cho
(carbetoxymetylen) triphenylphosphoran trong Budc 166-1 ctia Vi du 166, va (5,6-diclo-1H-
benzo[d]imidazol-2-yl)metanol dugc st dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Budc 166-5 ctia Vi du 166.

'H-NMR (500 MHz, MeOD): § 8,01 (s, 1H), 7,71 (s, 1H), 5,41 (m, 3H), 4,85 (m,
2H), 3,80 (m, 1H), 3,57 (m, 2H), 3,26 (s, 1H), 2,96 (t, 1H), 2,18 (m, 1H), 1,98 (m, 1H), 1,73
(m, 1H), 1,63 (m, 1H)

Vi du 221: Didu ché (2R3 $)-2-((B)-3-(5-clo-4-metyl-1H-benzo[dJimidazol-1-y1)-2-
metylprop-1-en-1-yl)piperidin-3-ol dihydroclorua

.\\OH N
PUYE
NN
H 2Hcl cl

Hop chéit & dé muyc nay (27 mg, hiéu suét: 81%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir (1-etoxycarbonyletyliden dien)triphenylphosphoran dugc sir dung thay
cho (carbetoxymetylen)triphenylphosphoran trong Budc 166-1 cia Vi du 166, va 5-clo-4-
metyl-1H-benzo[d]imidazol dugc sir dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Budc 166-5 cua Vi du 166.

TH-NMR (500 MHz, MeOD): 8,21 (s, 1H), 7,39 (d, 11, 7,31 (d, 1H), 5,13 (4, 1H),
493 (m, 2H), 3,62 (t, 1H), 3,39 (m, 1H), 3,15 (m, 1H), 2,87 (m, 1H), 2,62 (5, 3H), 2,06 (m,
1H) 1,93 (m, 1H), 1,78 (s, 3H), 1,62 (m, 1H), 1,57 (m, 1H)

Vi du 222: Piéu ché (2R3 S)-2-(E)-3-(5-brom-4-metyl-1H-benzo[d]imidazol-1-yl)-
2-metylprop-1-en-1-yl)piperidin-3-ol dihydroclorua
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2HCI

Hop chét & dé muc nay (34 mg, hiéu sut: 80%) thu dugc theo cich gidng nhu trong
Vi du 166, ngoai trix (1-etoxycarbonyletyliden dien)triphenylphosphoran dugc st dung thay
cho (carbetoxymetylen)triphenylphosphoran trong Budéc 166-1 ciia Vi du 166, va 5-brom-4-
metyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-1H-benzo[d]imidazol trong
Buéc 166-5 cua Vi du 166.

'H-NMR (500 MHz, MeOD): § 8,20 (s, 1H), 7,47 (d, 1H), 7,35 (d, 1H), 5,12 (d, 1H),
4,93 (m, 2H), 3,62 (t, 1H), 3,40 (m, 1H), 3,15 (m, 1H), 2,86 (m, 1H), 2,64 (s, 3H), 2,06 (m,
1H), 1,92 (m, 1H), 1,78 (s, 3H), 1,66 (m, 1H), 1,56 (m, 1H)

Vi du 223: Piéu ché (2R3 S)-2-((E)—3-(5,6-diclo—lH-benzo[d]imidazol-1-y1)-2-
metylprop-1-en-1-yl)piperidin-3-ol dihydroclorua

WOH
N _
H

N
Cl
2HCI
Cl
Hop chit & dé muc nay (28 mg, hiéu suét: 78%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir (1-etoxycarbonyletyliden)tﬁphenylphosphoran duoc str dung thay cho
(carbetoxymetylen)triphenylphosphoran trong Budc 166-1 ctia Vi du 166.
'H-NMR (500 MHz, MeOD): § 8,28 (s, 1H), 7,83 (s, 2H), 5,18 (d, 1H), 4,91 (m, 2H),
3,48 (t, 1H), 3,07 (d, 1H), 2,76 (t, 1H), 2,07 (m, 1H), 1,86 (m, 1H), 1,76 (s, 3H), 1,62 (m, 1H),
1,46 (m, 1H)
Vi du 224: Pbitu ché (2R3 S)-2((E)-3-(5,6-diclo-2-(hydroxymetyl)-1H-
benzo[d]imidazol—1-y1)-2-mety1prop-l-en-l-yl)piperidin—3-ol dihydroclorua
OH
% N
2HCI
Cl

Hop chit & dé muc nay (31 mg, hiéu suét: 78%) thu dugc theo cach gidng nhu trong
Vi du 166, ngoai trir (1-etoxycarbonyletyliden)triphenylphosphoran duoc st dung thay cho
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(carbetoxymetylen)triphenylphosphoran trong Budc 166-1 ctia Vi du 166, va 5,6-diclo-1H-
benzo[d]imidazol-2-yl)metanol dugc sir dung thay cho 5,6-diclo- 1H-benzo[d]imidazol trong
Budc 166-5 cua Vi du 166.

TH-NMR (500 MHz, MeOD): 87,79 (s, 2H), 5,03 (m, 2H), 4,89 (m, 3H), 3,70 (¢, 1H),
3.40 (m, 1H), 3,14 (m, 1H), 2,92 (m, 1H), 2,03 (m, 1H), 1,94 (m, 1H), 1,84 (s, 3H), 1,65 (m,
1H), 1,55 (m, 1H)

Vi du 225: Didu ché (2R 3S)-2-(3-(5,6-diclo-1H-benzo[dJimidazol-1-yl)prop-1-yn-
1-yD)piperidin-3-ol dihydroclorua

(NS

2HCI

Buéc 225-1: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(E)-3-
etoxy-3-oxoprop-1-en-1-yl)piperidin-1-carboxylat

Metylen clorua (47 mL, 0,12 M) va oxalyl clorua (1,0 mL, 11,6 mmol) dugc bd sung
vao binh dugc nap nito va dung dich phén Umg nay dugc lam lanh xuéng -78°C.
Dimetylsulfoxit (1,7 mL, 23,2 mmol) sau d6 dugc thém vao & cing nhiét do va dugc khuéy
trong 30 phat. Sau do, tert-butyl  (2R,35)-3 ~((tert-butyldimetylsilyl)oxy)-2-
(hydroxymetyl)piperidin-1-carboxylat (2,0 g, 5,8 mmol) duoc hoa tan trong mdt lugng nho
metylen clorua va dugc thém tir tir. Sau khi khudy & cting nhiét do trong 1 gio, trietylamin (3.3
mL, 23,2 mmol) dugc bd sung va nhiét o ctia dung dich phan img dugc tang lén tir -78°C
dén nhiét do trong phong. Khi phan tmg nay hoan thanh, dung moi dugc loai bo, va hdn hop
tao ra dugc pha lodng bang etyl axetat va dugc rira bing dung dich natri clorua béo hoa. Lop
hitu co duge thu gom va dugce lam kho béng magie sulfat, duoc loc va dugce ¢o dudi ép suét
giam, va sau d6 dugc hoa tan trong metylen clorua (47 mL, 0,12 M), va
(carbetoxymetylen)triphenylphosphoran (4,0 g, 11,6 mmol) duoc bd sung vao d6 & nhiét do
trong phong va dugc khudy trong 2 gid. Khi phan tmg nay hoan thanh, dung mdi dugc loai
b6, va hdn hop tao ra duge pha lodng bang etyl axetat va dugc rira bang dung dich natri clorua
bao hoa. Lép hitu co dugc thu gom, dugce 1am kho trén magie sulfat, duoc loc va dugc cd dudi
ap suét giam, va dugc tinh ché bang sic ky cot (hexan: etyl axetat = 4:1) 8 tao ra hop chit &
d& muc (2,1 g, hiéu suét 89% qua hai budc).
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Budc 225-2: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-etoxy-
3-oxoprop-1-yn-1-yl)piperidin-1-carboxylat

Tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(E)-3 -etoxy-3-oxoprop-1-en-1-
yl)piperidin-1-carboxylat (3,2 g, 7,7 mmol) thu duoc tir Budce 225-1 duge hoa tan trong
metanol (50 mL, 0,15 M), va chét xuc tac lindlar (82 mg, 0,77 mmol) dugc bd sung vao do.
Sau khi ndi véi binh cAu hydro, hdn hgp nay dugc khudy & nhiét d0 trong phong trong 5 gid.
Khi phan img ny hoan thanh, dung dich phan img dugc loc qua xelit va duge ¢ dudi ap suét

giam. Céc phan tmg sau d6 duoc thuc hién ma khong cAn qué trinh tinh ché.

Bude 225-3: Didu chd axit 3-((2R,3S)-1-(tert-butoxycarbonyl)-3-(tert-
butyldimetylsilyl)oxy)piperidin-2-yl)propenoic

Tert-butyl ~ (2R,35)-3 -((tert-butyldimetylsilyl)oxy)-2-(3-etoxy-3-oxoprop- 1-yn-1-
yD)piperidin-1-carboxylat (3,0 g, 7.2 mmol) thu duge tr Bude 225-2 duge hoa tan trong
metanol (20 mL, 0,36 M), va sau d6 dung dich nudc natri hydroxit 2N (10 mL) dugc bd sung
vao d6 va duoc khudy & nhiét do trong phong trong 3 gio. Khi phan ing nay hoan thanh, dung
dich phén tng dugc trung hoa bang dung dich nudc axit clohydric IN, dugc axit hda, dugc
pha lodng bang etyl axetat va sau d6 dugc rira bang dung dich natri clorua bdo hoa. Lop hiru
co duge thu gom, duge lam kho trén magie sulfat, dugc loc va dugc cd dudi ap suét giam.

Céc phan tmg sau d6 dugc thuc hién ma khong cin qua trinh tinh ché.

Bude 225-4: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-
hydroxyprop-l-yn-l-yl)piperidin-l-carboxylat

Axit 3-((2R,3S)-1-(tert-butoxycarbonyl)-3-(tert—butyldimetylsilyl)oxy)piperidin—Z-
yl)propenoic (1,6 g, 4,0 mmol) thu duge tir Budc 225-3 dugc hoa tan trong tetrahydrofuran
(50 mL, 0,08 M), va dung dich phan img ndy dugc 1am lanh xudng 0°C. Sau do, dung dich
lithi nhdm hydrua (1,6 mL, 4,0 mmol) duge thém tir tlr vao do, duoc cho phan ung ¢ cing
nhiét d0 trong 30 phut va sau d6 dugc khudly & nhiét do trong phong trong 2 gio. Mot lugng
nhoé nude duge bd sung dé hoan thanh phan tmg, dugc pha loang bang etyl axetat va duoc rira
bang dung dich natri clorua béo hoa. Lop hitu co duge thu gom, duge lam kho trén magie
sulfat, duge loc va duge c6 dudi ap suét giam, va sau d6 duoc tinh ché bing sic ky cot
(diclometan: metanol = 10:1) dé tao rahop chat & d& muc (1,3 g, hiéu sudt: 85%).

Bude 225-5: Didu ché tert-butyl (2R,3S)-2-(3-bromprop-1-yn-1-yl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat
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Tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3 -hydroxyprop-1-yn-1-yl)
piperidin-1-carboxylat (100 mg, 0,27 mmol) thu duge tir Bude 225-4 duge bd sung vao
metylen clorua (100 mL, 0,0,3 M). Dung dich phén g nay dugc lam lanh xudng 0°C, va sau
d6 triphenylphosphin (107 g, 0,41 mmol) va tetrabrommetan (135 g, 0,41 mmol) dugc bd
sung lién tuc & cung nhiét d9, sau do khudy & nhiét d0 trong phong trong 2 gio. Khi phéan tmg
nay hoan thanh, dung mdi dugc loai bo, va hén hop tao ra duge pha loang béng etyl axetat va
dugc rira bang dung dich natri clorua béo hoa. Lop hitu co dugce thu gom va duoc 1am kho
trén magie sulfat, dugc loc va dugce co dudi ap suét giam, va sau d6 dugc tinh ché bing sacky

cot (hexan: etyl axetat = 5:1) dé tao ra hop chit & d& muc (89 g, hiéu sult: 76%).

Bude 225-6: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(3,6-
diclo-1H-benzo[d]imidazol-1-yl)prop-1-yn-1-yl)piperidin- 1-carboxylat

Tert-butyl (2R,3S)-2-(3-bromprop- 1-yn-1-y1)-3-((tert-
butyldimetylsilyl)oxy)piperidin—l-carboxylat (200 mg, 0,46 mmol) thu dugc tir Bute 225-5
duoc hoa tan trong N N-dimetylformamit (5 mL, 0,69 M). Sau d6, kali cacbonat (127 mg,
0,92 mmol) va 5 6-diclo-1H-benzo[d]imidazol (86 mg, 0,46 mmol) dugc bb sung vao do, va
hén hop nay dugc khuy ¢ nhiét do trong phong trong 4 gio. Khi phan tmg nay hoan thanh,
dung mdi dugc loai bo, va hdn hop tao ra dugc pha loang béng etyl axetat va dugc rira bang
dung dich natri clorua bdo hoa. Lop hitu co dugc thu gom, dugc lam khd trén natri sulfat, dugc
loc va dugce ¢ dudi ap suét giam, va sau d6 dugc tinh ché bang sic ky cot (hexan: etyl axetat

= 1:2) d& tao ra hop chét & d& muc (293 mg, hiéu sult 85%).

Bude 225-7: Didu ché (2R,3S)-2-(3-(5,6-diclo-1H-benzo[d]imidazol-1-yDprop-1-
yn-1-yl)piperidin-3-ol dihydroclorua

Tert-butyl (2R.3 S)-3-((tert-butyldimetylsilyl)oxy)-2-(3 -(5,6-diclo-1H-benzo[d]
imidazol—l-yl)prop-l-yn—l-yl)piperidin—l-carboxylat (293 mg, 0,54 mmol) thu dugc tir Bude
225-6 duge hoa tan trong mét lwong nho tetrahydrofuran va dung dich hydro clorua dioxan
4N (5 mL, 0,10 M) duoc bb sung vao do, va hén hop nay dugc gia nhigt va dugc khudy &
nhiét do trong phong trong 12 gi¢. Khi phan Gng nay hoan thanh, dung dich phan tmg nay
dugce ¢d dudi ap suat giam d& loai bd dung moi, dugc hoa tan bing cach bb sung mdt lugng
nhé nude metanol va sau d6 dugc két tinh voi dietyl ete dé tao ra hop chit & d& muc (176 mg,
hiéu suét: 82%).

'H-NMR (500 MHz, MeOD): 3 8,44 (br, 1H), 7.99 (s, 1H), 7,88 (s, 1H), 5,34 (s, 2H),
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4,11 (m, 1H), 3,90 (m, 1H), 3,22 (m, 1H), 3,04 (m, 1H), 1,99 (m, 2H), 1,65 (m, 2H)
Vi du 226: Didu ché (2R 38)-2-(3-(5-brom-4-metyl- 1H-benzo[dJimidazol-1-yl)prop-
1-yn-1-yl)piperidin-3-ol dihydroclorua

WOH
_N

N [~
(Hj\/N
2HCI Br

Hop chét & d& muc nay (42 mg, hiéu suat: 85%) thu dugc theo céch gidng nhu trong
Vi du 225, ngoai trir 5-brom-4-metyl-1H-benzo[d]imidazol duge str dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 225-6 ctia Vi du 225.

'H-NMR (500 MHz, MeOD): § 9,61 (m, 1H), 7,86 (m, 1H), 7,78 (m, 1H), 5,57 (d,
2H), 4,86 (m, 1H), 4,16 (m, 1H), 3,97 (m, 1H), 3,06 (m, 1H), 2,72 (s, 3H), 2,02 (m, 2H), 1,65
(m, 2H)

Vi du 227: Didu ché (2R 38)-2-(3-(5-clo-4-metyl-1H-benzo[ d]imidazol-1-yl)prop-1-
yn-1-yl)piperidin-3-ol dihydroclorua

OH
N

N =
(H\/‘\/N
2HCI cl

Hop chit & dé muc nay (35 mg, hiéu suét: 81%) thu dugc theo cach gidng nhu trong
Vi du 225, ngoai trir 5-clo-4-metyl-1H-benzo[dJimidazol duoc str dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 225-6 cia Vi du 225.

'H-NMR (500 MHz, MeOD): 8 9,65 (s, 1H), 7,86 (d, 1H), 7,71 (d, 1H), 5,57 (s, 2H),
4,82 (m, 1H), 4,16 (m, 1H), 3,95 (m, 1H), 3,05 (m, 1H), 2,17 (s, 3H), 2,00 (m, 2H), 1,63 (m,
2H)

Vi dy 228: Piéu ché (2R3 S)-2-(3-(5,6-dibr0m—1H—benzo[d]irnidazol—l-yl)prop-l-
yn-1-yl)piperidin-3-ol dihydroclorua

_‘\OH
N
N [~
Ho X N

Br
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Hop chit & d& muc nay (30 mg, hiéu suét: 80%) thu dugc theo cach gidng nhur trong
Vi du 225, ngoai trir 5,6-dibrom-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-1H-
benzo[d]imidazol trong Budc 225-6 cua Vi du 225.

IH-NMR (500 MHz, MeOD): 39,18 (br, 1H), 8,39 (s, 1), 8,20 (m, 1H), 5,47 (s, 2H),
4,88 (m, 1H), 4,16 (m, 1H), 3,94 (m, 1H), 3,06 (m, 1H), 1,99 (m, 2H), 1,68 (m, 2H)

Vi du 229: Didu ché (2R 38)-2-(3-(5-flo-4-metyl-1H-benzo[ d]imidazol-1-yl)prop-1-
yn-1-yl)piperidin-3-ol dihydroclorua

\OH
N
N =
(Hj\/N
F

2HCI

Hop chét & dé muyc nay (28 mg, hiéu suét: 75%) thu dugc theo cach gidng nhu trong
Vi du 225, ngoai trir 5-flo-4-metyl-1H-benzo[d]imidazol dugc st dung thay cho 5,6-diclo-
1H-benzo[d]imidazol trong Budc 225-6 cia Vi du 225.

'H-NMR (500 MHz, MeOD): & 8,44 (br, 1H), 7,99 (s, 1H), 7,88 (s, 1H), 5,34 (s, 2H),
4,11 (m, 1H), 3,90 (m, 1H), 3,22 (m, 1H), 3,04 (m, 1H), 1,99 (m, 2H), 1,65 (m, 2H)

Vi du 230: Bitu ché (2R3 S)-2—((E)-3-(5,6-diclo—lH-benzo[d]imidazol-l-yl)prop-l-
en-1-yl)pyrolidin-3-ol dihydroclorua

OH
o /N
SPYX
N S N
H : Cl
Cl

2HCI

Buge 230-1: Didu ché axit (2R 3S)-1-(tert-butoxycarbonyl)-3-((tert-
butyldimetylsilyl)oxy)pyrolidin—Z-carboxylic

Axit (2R,3S)-1-(tert-butoxycarbonyl)-3 ~hydroxypyrolidin-2-carboxylic (10,7 g, 46,2
mmol) dugc hoa tan trong N,N-dimetylformamit (100 mL, 0,46 M). Sau d6, dung dich phan
{mg nay dugc lam lanh xubng 0°C, va tert-butyldimetylsilyl clorua (20,9 g, 138,6 mmol) va
trietylamin (32,2 mL, 231,0 mmol) dugc b sung vao d6. Dung dich phan mg nay duoc khudy
& nhiét do trong phong trong 12 gio. Khi phan ing nay hoan thanh, dung moi dugc loai bo, va
hdn hop tao ra duge pha loang bang etyl axetat va dugc ria bing dung dich natri clorua béo

hoa. L6p hitu co dugce thu gom, duoc 1am kho trén magie sulfat, duge loc va dugc cd dudi ap
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suét giam, va sau d6 duoc tinh ché bang sc ky cot (diclometan: metanol =7: 1) dé tao rahop
chit & d& muc (14,4 g, hiéu suat: 90%).

Budc 230-2: Dibu ché tert-butyl (2R.38)-3((tert-butyldimetylsilyl)oxy)-2-
(hydroxymetyl)pyrolidin-1-carboxylat

Axit  (2R,3S)-1-(tert-butoxycarbonyl)-3 -((tert-butyldimetylsilyl)oxy)pyrolidin-2-
carboxylic (2,0 g, 4,3 mmol) thu duoc tir Bude 230-1 dugc hoa tan trong tetrahydfoﬁlran (50
mL, 0,09 M). Sau d6, dung dich phén (mg nay duoc 1am lanh xudng 0°C va dung dich boran
(5,2 mL, 4,7 mmol) dugc b sung vao d6. Dung dich phan mg nay dugc khudy & cting nhiét
d6 trong 1 gidr va sau do dugc khudy & nhiét do trong phong trong 2 gitr. Mot lugng nho nude
metanol durgc b sung dé hoan thanh phan img. Sau khi loai bé dung mdi, dung dich phan img
ndy dugc pha loang bang etyl axetat va duoc rira bang dung dich natri clorua béo hoa. Lop
hitu co duge thu gom va hén hop tao ra dugc lam khod trén magie sulfat, dugc loc va duogc ¢
dudi ép suét giam, va sau d6 dugc tinh ché bing sic ky cot (hexan: etyl axetat = 3:1)détaora
hop chét & & muc (1,1 g, hiéu suat 80%).

Budc 230-3: Didu ché tert-butyl (2R,3S)-3-((tert—butyldimetylsilyl)oxy)-Z-((E)—3-
etoxy-3-ox0prop—1-en—1-y1)pyrolidin-l-carboxy1at

Metylen clorua (61 mL, 0,12 M) va oxalyl clorua (0,76 mL, 8,7 mmol) duoc bd sung
vao binh dugc nap nito va dung dich phan Gmg nay duoc 1am lanh xubng -78°C. Sau d6, N,N-
dimetylsulfoxit (1,2 mL, 17,4 mmol) duge thém vao ¢ cung nhiét d6 va dugc khqu trong 30
phut. Sau do, tert-butyl (2R3 S)-3 -((tert-butyldimetylsilyl)oxy)-2-(hydroxymetyl) pyrolidin-1-
carboxylat (1,4 g, 4,3 mmol) thu dugc tr Bude 230-2 duogc hoa tan trong mot lugng nhé
metylen clorua va dugc thém tir tir. Sau khi khudy ¢ cling nhiét do trong 1 gi0, trietylamin (2,4
mL, 17,4 mmol) dugc b sung va nhiét do ctia dung dich phan tmg dugc tang lén tir -7 8°C
dén nhiét d9 trong phong. Khi phan Gmg nay hoan thanh, dung mdi dugc loai bo, va hdn hop
tao ra dugc pha loang bing etyl axetat va dugc rira bang dung dich natri clorua béo hoa. Lop
hitu co duge thu gom, dugc lam khd bang magie sulfat, dugc loc va duoc ¢d dudi ap sut
giam, va sau d6 dugc hoa tan trong metylen clorua (20 mL, 0,22 M), va (carbetoxymetylen)
triphenylphosphoran (3,0 g, 8,7 mmol) dugc bb sung vao d6 & nhi¢t do trong phong va duge
khudy trong 2 gid. Khi phan ing nay hoan thanh, dung méi duoc loai bo, va hdn hgp tao ra
dugc pha loang bing etyl axetat va dugc rira bang dung dich natri clorua bao hoa. Lép hitu co

duoc thu gom, dugce lam khd trén magie sulfat, dugc loc va dugc ¢d dudi ap suét giam, va sau
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d6 duoc tinh ché bang sic ky cot (hexan: etyl axetat = 4:1) dé tao rahop chit 6 @ muc (1,5 g,
hiéu suét: 87%).

Bude 230-4: Pidu ché axit (E)-3-((2R,3S)-1-(tert-butoxycarbonyl)-3-((tert-
butyldimetylsilyl)oxy)pyrolidin-2-yl)acrylic

Tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl) oxy)-2-((E)-3-etoxy-3-oxoprop-1-en-1-
yl)pyrolidin-1-carboxylat (1,5 g, 3,8 mmol) thu duoc tir Bude 230-3 duge hoa tan trong etanol
(27 mL, 0,14 M), va sau d6 dung dich nudc natri hydroxit 2N (8 mL) duoc bd sung vao do va
duoc khudy & nhiét do trong phong trong 3 gi¢. Khi phan img nay hoan thanh, dung dich phan
mg duge trung hoa bang dung dich nudc axit clohydric 1N, dugc axit hoa va sau d6 dugc pha
lodng bang etyl axetat, va dugc rira bang dung dich natri clorua bdo hoa. Lép hiru co duoc thu
gom, duoc 1am khd trén magie sulfat, duoc loc va duge cd dudi ap suét giam. Céac phéan img

sau do dugc thuc hién ma khong can qué trinh tinh ché.

Bude 230-5: Didu ché tert-butyl (2R,3S)-3-((tert-butyldimetylsilyloxy)-2-((E)-3-
hydroxyprop-1-en-1-yl)pyrolidin- 1-carboxylat

Axit (E)-3«((2R,3 S)-l-(tert—butoxycarbonyl)-3-((tert—butyldimetylsilyl)oxy)pyrolidin
2-yD)acrylic (400 mg, 1,1 mmol) thu dugc tir Budc 230-4 dugc hoa tan trong tetrahydrofuran
(10 mL, 0,1 M), va dung dich phan tmg nay dugc lam lanh xudng 0°C. Sau d6, dung dich lithi
nhdm hydrua (0,43 mL, 1,1 mmol) duoc thém tir tir vao do, duge cho phan tmg & cung nhiét
do trong 30 phut va sau d6 dugc khudy & nhiét d9 trong phong trong 2 gid. Mot luong nho
nuée duge bd sung @ hoan thanh phén tng, dugc pha loéng bang etyl axetat va duoc rira
bang dung dich natri clorua bao hoa. Lop hitu co duoc thu gom, duge 1am kho trén magie
sulfat, duogc loc va duge ¢ dudi ap suét giam, va sau d6 dugc tinh ché béng Sc ky cot
(diclometan: metanol = 10:1) @ tao rahop chét & d& muc (328 g, hiéu sult: 85%).

Budc 230-6: Diu ché tert-butyl (2R3 S)-3-((tert—butyldimetylsilyl)oxy)-2-((E)-3-
(5,6-diclo-1H—benzo[d]imidazol—l-yl)prop-l-en-1-y1)pyrolidin—1-carboxy1at

Tert-butyl (2R,3S)-3-((tert—butyldimetylsilyl)oxy)-2-((E)-3-hydroxyprop—1-en-1-
yD)pyrolidin-1-carboxylat (177 mg, 0,49 mmol) thu dugc tir Bude 230-5 dugce b sung vao
metylen clorua (5 mL, 0,1 M). Dung dich phan tmg nay dugc lam lanh xudng 0°C, va sau d6
dung dich nudc kali hydroxit 50% (0,05 mL, 0,49 mmol) va para-toluensulfonyl clorua (104
mg, 0,55 mmol) dugc bd sung lién tuc ¢ cung nhiét do, sau do khuéy & nhiét do trong phong
trong 2 gi¢r. Khi phan tmg nay hoan thanh, dung mdi dugc loai bo, va hén hop tao ra duge pha
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loang bang etyl axetat va dugc rira bang dung dich natri clorua bao hoa. Lép hitu co dugc thu
gom va dugc lam kho trén magie sulfat, duoc loc va sau d6 dugc cd dudi ap suét gidm, va
duoc hoa tan trong N,N-dimetylformamit (3 mL, 0,16 M). Sau do, kali cacbonat (53 mg, 0,3 8
mmol) va 5,6-diclo-1H-benzo[d]imidazol (92 mg, 0,49 mmol) dugc b sung vao d6 va dugc
khudy & nhiét d6 trong phong trong 4 gio. Khi phan tmg ndy hoan thanh, dung mdi dugc loai
b6, va hdn hop tao ra dugce pha loing bang etyl axetat va duoc rira béng dung dich natri clorua
bao hoa. Lép hitu co dugce thu gom, duge 13m khé trén natri sulfat, dugce loc va duge ¢d dudi
ap sut giam, va sau d6 dugc tinh ché bang sic ky cot (hexan: etyl axetat =1:1) d& tao rahop
chit & @& muc (155 mg, hiéu sult: 60%).

Budc 230-7: Didu ché (2R,3S)-2-((E)-3-(5,6-diclo- 1H-benzo[d]imidazol-1-yl)prop-
1-en-1-yl)pyrolidin-3-ol dihydroclorua

Tert-butyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-Z-((E)-3-(5,6—diclo-lH-benzo[d]
imidazol-1-yl)prop-1-en-1-yl)pyrolidin-1-carboxylat (43 mg, 0,08 mmol) thu dugc tir Bude
230-6 duoc hoa tan trong mot lwong nhd tetrahydrofuran va sau d6 dung dich hydro clorua
dioxan 4N (2 mL, 0,04M) dugc b sung vao d6 va hdn hop nay dugce khudy & nhiét d0 trong
phong trong 12 gio. Khi phan img nay hoan thanh, dung dich phan tmg ndy dugc ¢b dudi ap
suit giam dé loai bé dung méi, duge hoa tan bang cach b sung mot lugng nhé nurde metanol,
va sau d6 dugc két tinh véi dietyl ete { tao ra hop chét & dé muc (25 mg, hiéu suét 79%).

'H-NMR (500 MHz, DMSO-ds): & 8,80 (s, 1H), 8,11 (s, 1H), 8,04 (s, 1H), 6,12 (m,
1H), 5,78 (m, 1H), 5,02 (d, 2H), 4,05 (m, 1H), 3,81 (m, 1H), 3,22 (m, 2H), 2,10 (m, 1H), 1,79
(m, 1H)

Vi du thue hién sang ché

Vi du thir nghiém: Thir nghiém G ché hoat tinh enzym PRS

DPé x4c nhén cac hoat tinh sinh hoc cua cac hop chét duge diéu ché trong cac vi du
thuc hién, tinh % uc ché hodc tri 6 ICso ctia cac hoat tinh enzym PRS (enzyme
phosphoribosylpyrophosphat synthetaza).

Cuthé I3, phin ma trong tmg voi PRS trong cADN ctia EPRS dugc tach dong phu,
va protein PRS ¢6 do tinh khiét cao thu duge dugc tinh ché va duge str dung trong thir nghiém
nay. Céc hop chit (1 pM) duge diéu ché trong céc vi du thuc hién dugc bd sung vao dung
dich dém phan (mg (20 mM KPO4 (pH 7.4), 6 mM MgAc, 5 mM ATP, 400 mg/mL tARN,
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0,5 mM DTT, 20 mCi[*H]prolin (1 mCi/mL)) va dugc dé phan tmg & nhiét d6 37°C trong
khoang thoi gian tir 5 dén 10 phiit. Phan tmg nay dwoc két thiic bing gidy 3M, gidy nay dugc
Jam kho trudc bang cach bd sung TCA 5%. Hoat tinh phéng xa dugc do bang cach st dung
thiét bi dém nhp nhay chét I6ng.

% trc ché va tri s6 ICso ctia cac hop chét trong tmg dugc tinh va dugc phén tich bang
cach str dung chuong trinh Microsoft Excel hogc Sigma Plot 8.0. Cac két qua dugc thé hién
trong cac Bang 1 dén Bang 3 duéi ddy. Trong cac Bang tir 1 dén 3, cac két qua duoc chia
thanh A, B va C theo khoang cuia tri $6 ICso. Truomg hop ma ICso thu duge béng 100 nM hodc
nhé hon duge ky hiéu 1a “A", truong hop trong d6 ICso bang tir 100 dén 500nM duge ky hiéu

13 “B", va trudng hop trong d6 ICso bang 500 nM hogc cao hon dugc ky hiéu la “C".

[Bang 1]
Vidu Vidu Vidu Vidu
’ PRS ICso ) PRS ICso . PRS ICso . PRS ICso

sO sO sO sO

1 B 21 C 41 C 61 A
2 B 22 C 42 C 62 B
3 C 23 B 43 A 63 A
4 B 24 A 44 B 64 A
5 B 25 C 45 B 65 B
6 C 26 C 46 A 66 C
7 B 27 B 47 B 67 A
8 C 28 B 48 B 68 C
9 C 29 C 49 B 69 A
10 B 30 B 50 B 70 A
11 B 31 B 51 C 71 B
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12 B 32 B 52 B 72 B
13 C 33 B 53 B 73 B
14 C 34 B 54 C 74 B
15 B 35 B 55 C 75 C
16 B 36 B 56 B 76 C
17 C 37 B 57 C 77 B
18 C 38 C 58 A 78 B
19 C 39 B 59 B 79 A
20 C 40 A 60 B 80 A
[Bang 2]
Vidu Vidu Vidu Vidu
. PRS ICso . PRS ICso . PRS ICso . PRS ICso

sO sO sO sO

81 C 101 A 121 B 141 C
82 C 102 B 122 B 142 C
&3 A 103 C 123 C 143 C
84 C 104 A 124 C 144 C
85 B 105 C 125 C 145 C
86 B 106 B 126 B 146 C
87 B 107 B 127 B 147 C
88 C 108 B 128 C 148 B
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89 A 109 A 129 C 149 B
90 B 110 C 130 B 150 C
91 A 111 A 131 B 151 B
92 B 112 B 132 B 152 C
93 C 113 B 133 C 153 B
94 B 114 B 134 C 154 B
95 B 115 B 135 C 155 C
96 C 116 A 136 C 156 C
97 A 117 B 137 C 157 C
98 B 118 C 138 C 158 C
99 A 119 C 139 C 159 C
100 B 120 C 140 C 160 C
[Bang 3]
Vidu Vidu Vidu Vidu
. PRS ICso . PRS ICso . PRS ICso . PRS ICso

sO sO sO sO

161 C 181 B 201 C 221 C
162 C 182 A 202 B 222 C
163 C 183 B 203 C 223 C
164 C 184 C 204 C 224 C
165 C 185 C 205 C 225 C
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166 186 B 206 226
167 187 A 207 227
168 188 C 208 228
169 189 B 209 229
170 190 B 210 230
171 191 B 211
172 192 B 212
173 193 C 213
174 194 C 214
175 195 C 215
176 196 C 216
177 197 C 217
178 198 C 218
179 199 C 219
180 200 C 220
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YEU CAUBAO HO
1. Hop chét c6 cong thirc hoa hoc 1, hoac mubi duoc dung clia no:
[Cong thitc hoa hoc 1]

OH

O, 15
" /
N LN

trong cong thirc hoa hoc 1,
n bang 1 hodc 2,
L 14 -CH,CHy-, -CH=C(R)-, hodc -C=C-,
trong d6 R’ 1a hydro, C14 alkyl, hodc halogen,
X1 1a CRiR2, NRy, hodc -CO-,
X> 13 CR3R4, hodc NRs,

trong d6 Ri dén R4 mdi nhom dde 14p 1a hydro, Ci4 alkyl, Ci4 hydroxyalkyl,
hydroxy, amino, carboxy, -COO(Ci4alkyl), -CONH, -CONH(C4alkyl), -CON (Ci-
+alkyl), hodc pyrazolyl khong dugc thé hogc duge the bing Ci4 haloalkyl; hodc R
va Rs, cling véi nhau, lién két véi Xy va X thong qua lién két doi, va
A 12 vong benzen, pyridin, pyrimidin, hogc pyrimidindion,
trong do A khong dugc thé hoic duoc thé b%mg mot dén ba nhom thé, mdi
nhém doc 1ap duge chon tir nhém bao gém nhém thé dang vong duoc chon tir nhém bao gém
furanyl, imidazolyl, isoxazolyl, phenyl, pyrazolyl, pyridinonyl, pyridinyl, pyrolyl, thiazolyl, va
thiophenyl; Ci4 alkyl; Ci4 alkoxy; Ci4 haloalkyl; Ci4 haloalkoxy; halogen; di(Cs-
alkylamino; nitro; -COO(Ci4 alky?); dihydropyranyl; morpholino; piperidinyl; v
pyrolidinyl; va
trong d6 nhom thé dang vong nay khong dugce thé hoic dugc thé bang
mot hodc hai nhém thé, mdi nhém dde 14p dugce chon tir nhom bao gém Cis alkyl, Ci4
haloalkyl, Cs5 xycloalkyl, nhém héa tri mot cta Cas alkylen cacbonat, -COO(Ci4 alkyl),
halogen, xyano, thiazolyl, va (1,’3 -dioxolan-2-yl)metyl.

2.Hop chét hodc mudi duoc dung ctia n6 theo diém 1,
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trong d6, A khong duge thé hodc dugc thé bing mot dén ba nhém thé, m6i nhém doc
14ap dugc chon tir nhém bao g6m Ci4alkyl; Ci4alkoxy; Cishaloalkyl; halogen; phenyl khong
duoc thé hodc dugce thé bang halogen, hogc Ci4haloalkyl; pyrazolyl khong dugc thé hoac
duogc thé bfmg C1.s alkyl, thiazolyl, hogc Ci4 haloalkyl; thiophenyl khong duge thé hodc dugc
thé bing Cy.s alkyl, hodic -COO(C14 alkyl); pyrolyl khong duoc thé hoge duge thé bang Ci.s
alkyl va/hodc -COO(Cia alkyl); di(Ci4 alkyl)amino; morpholino; piperidinyl; furanyl; va
pyrolidinyl.

3.Hop chét hoic mudi duge dung ciia né theo diém 1,
trong d6 L 13 -CH2CHy-, -CH=CH-, -CH=CF", -CH=C(CHj3)-, hodc -C=C-.
4. Hop chét hoiic mubi dugc dung cia n6 theo diém 1,

trong d6 hop chét duoc dai dién bing Cong thie hoa hoc 1 dugc dai dién bing céc
cOng thirc héa hoc tir 1-1 dén 1-5 sau day:

[Cong thitc hda hoc 1-1]

OH Ry

_N
{\I\)LT—-L\/T/
H

[Cong thirc hda hoc 1-2]

R4

OH R,
{\E\: ~
N %
H

LN

[Cong thirc hda hoc 1-3]

[Cong thire hoa hoc 1-4]
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R

2R3
OH R
n
N

[Cong thirc héa hoc 1-5]

R4
OH
ST
N LN

trong cac Céng thitc hoa hoe tir 1-1 dén 1-5,

n, L, Ry dén R4 va A 13 nhu duoc xac dinh trong diém 1.
5.Hop chit hodic mudi dugc dung ciia nd theo diém 1,

trong do Ry d&n Ry mbi nhém doc 1ap 13 hydro, metyl, hydroxymetyl, hydroxy, amino,
carboxy, -COOCH3, -CONH, -CONHCH3, hoic -CON(CHs); hodc Ri va R, cung voi
nhau, lién két véi X1 va X, thong qua lién két doi.
6. Hop chét hoac mudi duoc dung ciia nd theo diém 1,

trong d6 A 1a vong benzen, pyridin, pyrimidin, ho#c pyrimidindion, va

A khong dugc thé hoac duoc thé bang mdt dén ba nhém thé, mdi nhém doc

1ap dugce chon tir nhém bao gém metyl, isobutyl, metoxy, triflometyl, flo, clo, brom, phenyl,
phenyl duoc thé bang flo, phenyl dugc thé bang clo, phenyl duogc thé bang triflometyl,
thiophenyl, thiophenyl dugc thé bang metyl, thiophenyl duge thé bang -COOCHs, pyrazolyl
dugc thé bang diflometyl, pyrazolyl dugc thé bang metyl, pyrazolyl dugc thé bang thiazolyl,
pyrolyl dugc thé bing metyl va -COOCH:CH:, furanyl, dimetylamino, dietylamino,
metyletylamino, morpholino, piperidinyl, v& pyrolidinyl.
7. Hop chat hodc mubdi duoc dung ctiand theo diém 1, trong d6 A 1a benzen, va A khong dugc
thé hodc dugc thé béng mot dén ba nhém thé, mdi nhém doc 18p duge chon tir nhoém bao ng)m
Ci4alkyl; Cr4alkoxy; halogen; va phenyl khong dugc thé hogic dugc thé bang halogen hodc
Ci4 haloalkyl.

8. Hop chit hodc mudi duge dung ctia nd theo didm 1, trong d6 A 1a pyridin, va A khdng dugc
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thé hodic duge thé béng moOt hodc hai nhom thé, m&i nhém ddc 1ap duge chon tir nhém bao

gdm C14alkyl; Ci4alkoxy; halogen; va phenyl dugc thé bang halogen.

9. Hop chét hodc mubi dugc dung ctia n6 theo diém 1, trong d6 A 1& pyrimidin, va A dugc thé

bang nhém thé dugc chon tir nhém bao gdbm halogen; di(Ci4 alkyl)amino; morpholino;

piperidinyl; va pyrolidinyl.

10. Hop chét hodc mudi duge dung cta nd theo diém 1, trong d6 A 1a pyrimidindion, va A

khong duoc thé hoic duge thé bing mdt hogc hai nhém Ci4alkyl.

11. Hop chét hogc mudi dugc dung ctia no,

trong d6 hop chét nay duge chon tir nhém bao gom:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

ol,

16)

ol,

(2R,35)-2-(3 -(6-c10-1H-benzo[d]imidazol—1-yl)propyl)piperidin—3-ol,
(2R,3S)-2-(3-(4-brom-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(5 _brom- 1H-benzo[d]imidazol-1-yl)propyD)piperidin-3-ol,
(2R,38)-2-(3-(6-brom-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(7-brom-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R,3S)-2-(3-(4-flo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R3 S)-2-(3-(5-ﬂ0—lH-benzo[d]imidazol-I-yl)propyl)piperidin-S-ol,
(2R3 S)-2-(3-(6-ﬂ0—1H—benz0[d]imidazol—1-yl)propyl)piperidin—?)-ol,
(2R,3S)-2-(3-(7-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R,38)-2-(3-(4-clo-1:1-benzo [d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R 3S)-2-(3-(5-clo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R 3S)-2-(3-(7-cto-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R3 S)-2-(3-(6-mety1—lH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,
(2R,3S)-2-(3~(5-metyl-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

(2R,38S)-2-(3-(6-(triflometyl)-1 H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-

(2R,3S)-2-(3-(7-(triflometyl)- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-

-142-



3-ol,

3-ol,

3-ol,

ol,

ol,

ol,

ol,

ol,

ol,

ol,

ol,

ol,

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

37253

(2R,38)-2-(3-(7-(triflometoxy)-1H-benzo[ d]imidazol-1 -yl)propyl)piperidin-

(2R 3S)-2-(3-(4-(pyrolidin-1-y1)-1H-benzo[ d]imidazol-1 -yl)propyl)piperidin-

(2R,38)-2-(3-(4-(piperidin-1-yl)-1H-benzo [d]imidazol-1-yl)propyl)piperidin-

(2R,35)-2-(3-(4-(3 -ﬂophenyl)-IH-benzo[d]imidazol-1-y1)propy1)piperidin—3-

(2R,38)-2-(3-(4-(3-clophenyl)-1H-benzo[ d]imidazol-1 -yl)propyl)piperidin-3-

(2R,38)-2-(3-(5-(3-flophenyl)-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(6-(2-flophenyl)-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3(6-(3-flophenyl)-1H-benzo[d] imidazol- 1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(6-(4-flophenyl)- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(7-(2-flophenyl)- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(7-(3-flophenyl)- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-

(2R,3S)-2-(3-(7-(4-flophenyl)-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R3 S)-2—(3-(5-(1H—pyrazol—4-y1)—lH-benzo[d]imidazol-1-

yl)propyl)piperidin-3-ol,

30)

(2R3 S)-2-(3-(6-(1H—pyrazol—4-y1)-1H—benzo[d]imidazol—1-

yl)propyl)piperidin-3-ol,

31)

(2R3 S)-2-(3-(7-(1H—pyrazol-4-y1)—lH-benzo[d]imidazol-l-
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yl)propyl)piperidin-3-ol,

ol,

ol,

ol,

ol,

3-o0l,

ol,

32)
33)
34)
35)
36)

37)

38)

39)

40)
A1)
42)
43)

44)

45)

46)

47)
48)
49)
50)

51)

(2R 3S)-2-(3-(6-clo-5-flo-1H-benzo[dJimidazol-1 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(6-brom-5-flo- 1H-benzo[d]imidazol- 1 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(5-clo-6-flo-1H-benzo[ dJimidazol-1 -yD)propyl)piperidin-3-ol,
(2R,35)-2-(3 -(5-brom-6-ﬂo-lH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,
(2R,3S)-2-(3-(6-brom-5-clo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-o,

(2R.3S)-2-(3-(6-clo-5-metoxy- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-
(2R,38)-2-(3-(6-flo-5-metoxy-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-
(2R,38)-2-(3-(5-flo-6-metyl-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-

(2R,38)-2-(3-(4,5-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2S,3S)-2-(3-(4,5 -diclo-1H—benzo[d]imidazol—1—yl)propyl)piperidin—3-ol,
(2S,3R)-2-(3-(4,5-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
(2R,3R)-2-(3-(4,5-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

(2R,3S)-2-(3-(4-clo-5-metyl- 1H-benzo[d]Jimidazol-1-yl)propyl)piperidin-3-
(2R,3S)-2-(3-(5-brom-4-metyl- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-
(2R,3S)-2-(3-(5 -c10-4-mety1-lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-

(2R,3S)-2-(3-(5-brom-4-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R ,3S)-2-(3-(6-brom-7-flo- 1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3-(4,5-diflo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3 -ol,
(2R,3S)-2-(3-(6,7-diflo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,

(2R,3S)-2-(3-(4,5-dimetyl-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-ol,
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52)  (2R,3S)-2-(3-(5.6-diflo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,
53) (2R3 S)-2-(3-(5,6-diclo-lH-benzo[d]imidazol-1-yl)propyl)piperidin—S-ol,
54)  (2R,3S)-2-(3-(5,6-dibrom-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
55)  (2R,3S)-2-(3-(5,6-dimetyl-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,
56)  (2R,3S)-2-(3-(6,7-diclo-1H-benzo[d] imidazol-1-yl)propyl)piperidin-3-ol,
57) (2R3 S)-2-(3-(4,6-diﬂ0-lH-benzo[d]imidazol-l-yl)propyl)piperidin—3 -ol,
58)  (2R,3S)-2-(3-(5,7-diflo-1H-benzo[d]imidazol-1 -yl)propyl)piperidin-3-ol,

59)  (2R,3S)-2-(3-(4-clo-5-metoxy- 1H-benzo[dJimidazol-1-yl)propyl)piperidin-3-

ol,

60) (2R,3S)-2-(3-(7-clo-6-metoxy—lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

61) (2R,3S)-2-(3-(6-clo-4-metyl-lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

62) (2R,3S)-2-(3-(4-clo-5-ﬂo—IH-benzo[d]imidazol-1-yl)propyl)piperidin—3-ol,

63) (2R,3S)-2-(3—(6-brom—4-mety1—1H—benzo[d]imidazol—1-y1)propy1)pipeﬂdin—
3-ol,

64) (2R,3S)-2-(3-(5-ﬂo—4-metyl—lH-benzo[d]imidazol-l-yl)propyl)piperidm-3-
ol,

65) (2R,3S)-2-(3-(6-ﬂo—7-mety1—lH-benzo[d]imidazol-1-y1)propy1)piperidin—3-
ol,

66) (2R,3S)-2-(3-(4-c10-5-(ttiﬂometyl)-1H—benzo[d]imidazol—l-
yl)propyl)piperidin-3-ol,

67) (2R,3S)-2-(3-(7-clo-6-(triﬂomety1)—lH-benzo[d]imidazol-1-
ylpropyl)piperidin-3-ol,

68) metyl 7-brom-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)-1H-benzo [d]
imidazol-5-carboxylat,

69) (2R,3S)-2-(3-(7-brom-5-clo-1H-benzo [d]imidazol-1 -yl)propyl)piperidin-3-ol,
70) (2R,3S)-2-(3-(5-brom—7-clo-1H—benzo[d]imidazol—1-yl)propyl)piperidin—3-ol,
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71)  (2R,3S)-2-(3-(7-brom-5-(triflometyl)- 1H-benzo[d]imidazol-1-yl)propyl)
piperidin-3-ol,

72)  (2R,3S)-2-(3-(6-brom-4-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

73)  (2R,3S)-2-(3-(5-brom-7-flo- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

74)  (2R,3S)-2-(3-(7-clo-4-flo-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-ol,

75)  (2R,3S)-2-(3-(5-brom-4-nitro- 1H-benzo[d]imidazol-1-yl)propyD)piperidin-3-
ol,

76)  (2R,3S)-2-(3-(6-brom-7-nitro- 1H-benzo[d]imidazol-1-yl)propyl)piperidin-3-
ol,

77)  (2R,3S)-2-(3-(4-clo-5-nitro-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3-ol,

78) (2R3 S)-2-(3-(7-clo-5~(triflometyl)- 1H-benzo[d]imidazol-1-
yDpropyl)piperidin-3-ol,

79)  (2R,3S)-2-(3-(5-clo-7-flo-1H-benzo [d]imidazol-1 -yl)propyl)piperidin-3-ol,

80) (2R,3S)-2-(3-(5,7-diclo-1H-benzo [d]imidazol-1-yl)propyl)piperidin-3 -ol,

81) (2R,35)-2-(3 ~(5-clo-7-(1H-pyrazol-4-yl)- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,

82) (2R3 S)-2-(3-(7-(1H-pyrazol—4-y1)-5-(triﬂometyl)—lH-benzo [d]imidazol-1-
yl)propyl)piperidin-3-ol,

83) (2R,3S)-2-(3-(5-clo-7-(3 ~flophenyl)-1H-benzo[d] imidazol-1-yl)propyl)
piperidin-3-ol,

84) (2R;3S)-2-(3-(7-(3 -flophenyl)-5-(triflometyl)-1H-benzo [d]imidazol-1-
yl)propyl) piperidin-3-ol,

85) (2R;35)-2-(3 ~(5-clo-7-(2-metylthiazol-5-y1)- 1H-benzo[d]imidazol-1-
yD)propyl) piperidin-3-ol,

86) (2R,3S)-2-(3-(5 -clo-7-(pyridin-3-yl)-1H-benzo[d] imidazol-1-yl)propyl)
piperidin-3-ol,

87) (2R,3S)-2-(3-(5-clo-7 -(5-flopyridin-3-yl)- 1H-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,
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88) 5-(5-clo-1-(3-((2R,3S)-3-hydroxypiperidin-2—y1)propy1)-lH—benzo[d]
imidazol-7-yl)-1-metylpyridin-2(1H)-on,

89) (2R,3S)-2-(3-(5-clo-7-(1-(diﬂometyl)-1H—pyrazol—4-yl)—1H-benzo[d]
imidazol -1-yl)propyl)piperidin-3-ol,

90) (2R,3S)-2-(3-(5-clo-7-(isoxazol—3-y1)—lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

91) (2R,3S)-2-(3-(5-clo-7-(thiophen—3—y1)—lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

92) (2R,3S)-2-(3-(5-clo-7-(2-mety1thiophen—3-yl)-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

93) (2R,3S)-2—(3-(5-c10-7-(3,S-dimetylisoxazol-4-y1)-lH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol, '

94) (2R,3S)-2-(3-(5-010-7-(3,6-dihydro-2H-pyran—4-y1)—1H-benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol,

95) (2R,3S)-2—(3-(7-(1-((1,3-dioxolan-2-yl)metyl)-1H—pyrazol—4-yl)-5-clo—lH—
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

96) (2R,3S)-2-(3-(5-c10—7-(l-metyl-1H-imidazol—5-yl)—lH-benzo[d]imidazol-l-
yDpropyl)piperidin-3-ol,

97) (2R,3S)—2-(3-(5-clo—7-(1-metyl-1H—pyrazol—4-y1)-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

98) (2R,3S)—2-(3-(7-(pyrolidin-l-yl)-1H-benzo[d]imidazol—l-yl)propyl)piperidin-
3-0l,

99) (2R,3S)—2-(3-(5-c10—7-(pyrolidin—l-yl)-lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

100) (2R,3S)-2-(3-(5-010-7-(2-Xyclopropy1thiazol-5-yl)-1H—benzo[d]imidazol—1-
yhpropyl)piperidin-3-ol,

101) (2R,3S)—2-(3-(5-clo—7-(1-(thiazol—2-y1)—1H—pyrazol-4-y1)—1H—
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

102) (2R,3S)—2-(3-(5-clo-7-(1-(oxetan—3-y1)-1H—pyrazol-4-yl)—1H—benzo[d]
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imidazol-1-yl)propyl)piperidin-3-ol,

103) (2R,3S)-2-(3-(5-clo-7-(2-(tetrahydr0—2H—pyran—4-yl)thiazol-4-y1)-1H—
benzo[d]imidazol-1-yl)propyl)piperidin-3-ol,

104) (2R,3S)-2—(3—(5-clo-7-(ﬁ1ran—3-yl)-lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

105) 4-(5-010-1-(3-((2R,3S)-3-hydroxypiperidin-2-y1)propy1)-1H-benzo[d]
imidazol-7-yl)thiazol-2-carbonitril,

106) (2R,3S)-2-(3-(7-(1-(tert-butyl)-lH—pyrazol-4-y1)-5-clo-lH-benzo[d]imidazol-
1-yDpropyl)piperidin-3-ol,

107) (2R,3S)-2-(3-(5-clo-7-(1-isopentyl—1H—pyrazol—4-yl)-1H—benzo[d]imidazol—
1-yl)propyl)piperidin-3-ol,

108) (2R,3S)-2—(3-(5-clo-7-(1-isopropyl—1H—pyrazol—4-yl)-lH-benzo[d]imidazol—
1-yl)propyl)piperidin-3-ol,

109) (2R,3S)-2-(3-(5-clo-7-(4-mety1thiophen—3-yl)-1H—benzo[d]imidazol—1—
yl)propyl)piperidin-3-ol,

110) etyl 3-(5-clo-1-(3-(2R,35)-3 -hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-7-yl)furan-2-carboxylat,

111) metyl 4-(5-clo-1-(3-((2R,3 S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-7-yl)thiophen-2-carboxylat,

112) (2R,3S)-2—(3-(5-clo-7-(1-(2-ﬂoety1)-1H—pyrazol—4-y1)—IH-benzo[d]imidazol-
1-yl)propyl)piperidin-3-ol,

113) (2R,3S)-2-(3-(7—(1-buty1-1H—pyrazol—4-y’i)-5-clo-lH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

114) (2R,3S)—2—(3-(5-clo-7-(2,5-dirnetylthiophen—3-yl)-IH-benzo[d]imidazol-l-
yl)propyl)piperidin-3-ol,

115) (2R,3S)-2—(3-(5—clo-7-(1-isobutyl—1H-pyrazol—4-y1)—1H—benzo[d]imidazol—1-
yl)propyl)piperidin-3-ol,

116) etyl 4-(5-clo-1-(3-((2R,35)-3 ~hydroxypiperidin-2-yl)propyl)- 1H-benzo[d]
imidazol-7-y1)-1-metyl-1H-pyrol-2-carboxylat,
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123)
124)
125)
126)
127)
128)

129)
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(2R,3S)-2-(3~(5-clo-1H-imidazo[4, 5-b]pyridin-1-yl)propyl)piperidin-3-ol,
(2R,35)-2-(3 -(5—clo-3H-imidazo[4,5-b]pyridin—3-yl)propyl)piperidin—3-ol,
(2R 3S)-2-(3-(5-brom-1H-imidazo[4,5 -b]pyridin-1-yl)propyl)piperidin-3-ol,
(2R,3S)-2~(3-(6-brom- 1H-imidazo[4,5-b]pyridin-1-yl)propyl)piperidin-3 -ol,
(2R,35)-2-(3 -(S-metyl-lH—imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,
(2R,35)-2-(3 -(6-c10-1H—imidazo[4,5-c]pyridin—1-y1)pr0py1)piperidin—3-ol.
(2R3 S)-2-(3—(6-010—3H-imidazo[4,5-c]pyridin-3 -yl)propyl)piperidin-3-ol,
(2R,3S)-2~(3-(6-brom- 1H-imidazo[4,5-c]pyridin- 1-yl)propyl)piperidin-3-ol,
(2R,35)-2-(3 -(6-brom-3H-imidazo[4,5-c]pyridin-3 -yl)propyl)piperidin-3-ol,
(2R,3S)-2-(3~(7-clo- 1H—imidazo[4,5-b]pyridin—1-yl)propyl)piperidin—3-ol,
(2R,35)-2-(3-(5 ,6-diclo-1H-imidazo[4,5-b]pyridin—1-y1)pr0pyl)piperidin—3 -ol,
(2R,3S)-2-(3-(7-brom- 1H-imidazo[4,5-c]pyridin-1 -yl)propyl)piperidin-3-ol,

(2R 3S)-2-(3-(5triflometyl)-3H-imidazo[4,5-blpyridin-3-

yD)propyl)piperidin-3-ol,

130)

131)

(2R3 S)-2—(3-(6,7-dic10-3H-imidazo[4,5-b]pyridin—3-yl)propyl)piperidin—3-ol,

(2R3 S)—2—(3-(6-clo-7-metyl—3H—imidazo[4,5-b]pyridin—3-

yl)propyl)piperidin-3-ol,

132)

(2R3 S)-2-(3-(6-br0m—7-mety1—3H—imidaz0[4,5-b]pyridin—3-

yD)propyl)piperidin-3-ol,

133)
3-0l,

134)

piperidin-3-ol,

(2R,35)-2-(3 -(6-brom-7-clo-3H—imidazo[4,5-b]pyridin—3 -yl)propyl)piperidin-

(2R,38)-2-(3-(7-clo-6-(3 -clophenyl)-3H—imidazo[4,5-b]pyridin—3 -yl)propyl)

135) (2R,3S)-2-(3-(2-clo-7H-purin—7-yl)propyl)piperidin—3-01,

136) (2R,3S)-2-(3-(2-010—9H-purin—9-yl)propyl)piperidin—3-01,

137) (2R,3S)-2-(3-(6-(dimetylamino)—9H—purin—9-yl)propyl)piperidin—3-01,

138) (2R,3S)-2-(3-(6-(dietylamino)—9H-pun'n—9-yl)propyl)piperidin—3-01,
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139) (2R,3S)-2-(3-(6-(ety1(mety1)amino)-9H-purin-9-y1)propy1)piperidin—3-01,

140) (2R,3S)-2-(3-(6—m0rpholino-9H—purin—9-y1)propy1)piperidin—3-01,

141) (2R,3S)-2-(3-(6-(piperidin—1-yl)-9H-purin—9—y1)propy1)piperidin-3-ol,

142) (2R,3S)—2-(3-(6—(pyrolidin—1-yl)-9H-purin—9-yl)propyl)piperidin—3-ol,

143) 1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)-1H-benzo[d]imidazol—2—ol,

144) 5,6-diclo-1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)propyl)-1H-
benzo[d]imidazol-2-ol,

145) (2R,3S)-2-(3-(2-(hydroxymetyl)-lH-benzo[d]imidazol-l-yl)propyl)piperidin—
3-ol,

146) (2R,3S)—2-(3-(2-(hydroxymetyl)—4,S-dimetyl-IH-benzo[d]imidazol-l-
yD)propyl)piperidin-3-ol,

147) (2R,3S)—2—(3-(5,6—diclo-2—(hydroxymetyl)—IH-benzo[d]imidazol-1-
yl)propyl)piperidin-3-ol,

148) (2R,3S)-2-(3-(2—amin0—5,6-diclo—lH-benzo[d]imidazol-l-yl)propyl)
piperidin-3-ol,

149) metyl 7-brorn-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)—1H—indol—3-
carboxylat,

150) metyl 5-brom-1-(3-((2R,3S)-3-hydroxypiperidin—2—yl)propyl)-1H—indol—3-
carboxylat,

151) metyl 6-brom-1-(3-((2R,35)-3 -hydroxypiperidin-2-yl)propyl)- 1H-indol-3-
carboxylat,

152) metyl 4-010-1-(3-((2R,3S)-3-hydroxypiperidin—2—yl)propy1)-1H—indol—3-
carboxylat,

153) metyl 6-010—1-(3-((2R,3S)-3-hydroxypiperidin-Z—yl)propyl)-1H—ind01-3-
carboxylat,

154) metyl 7-c10-1-(3-((2R,3S)—3-hydroxypiperidin-Z-yl)propyl)-1H—ind01-3-
carboxylat,

155) (2R,3S)-2-(3-(5-c10—3-xyclopr0py1—lH-indazol-1-yl)propyl)piperidin—3-ol,
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156) (2R,3S)-2-(3-(5-clo-3-(tﬁﬂomety1)-lH-indazol-1-yl)propyl)piperidin—3-ol,

157) (2R,3S)-2-(3-(5-clo-3-(1-(diﬂometyl)-1H—pyrazol-4-y1)—1H-indazol—1-
yl)propyl)piperidin-3-ol,

158) (2R,3S)-2—(3-(6-c10-3-(1-(diﬂornetyl)—1H—pyraz01—4-y1)—lH-indazol-l-
yl)propyl)piperidin-3-ol,

159) 1—(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)-3-metyl—IH-benzo[d]
imidazol-2(3H)-on,

160) 5-br0m-1-(3-((2R,3S)-3-hydroxypiperidin—2-yl)propy1)-lH-benzo[d]
imidazol-2(3H)-on,

161) 6-brom-1-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)—lH-benzo[d]
imidazol-2(3H)-on,

162) 7-(3-((2R,3S)-3-hydroxypiperidin-Z-yl)propyl)—1,3-dimetyl—1H-purin—
2,6(3H,7H)-dion,

163) 7-(3-((2R,3S)-3-hydroxypiperidin—2—y1)propyl)—3-metyl—lH-purin-
2,6(3H,7H)-dion,

164) 9-(3-((2R,3S)-3-hydroxypiperidin—2-y1)pr0py1)—l-metyl-lH-purin-
2,6(3H,9H)-dion,

165) 7-(3-((2R,3S)-3-hydroxypiperidin—2-y1)propy1)—3-isobutyl-1-mety1-lH—purin-

2,6(3H,7H)-dion,

166) (2R,3S)-2—((E)-3-(5,6-diclo—1H—benzo[d]imidazol—l-yl)prop-l-
enyl)piperidin-3-ol,

167) (2R,3S)-2-((E)-3-(5-ﬂ0-4-mety1—lH-benzo[d]imidazol-1-yl)pr0p-1-
enyl)piperidin-3-ol,

168) (2R,3S)-2-((E)-3-(5-br0m-4-mety1—lH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,

169) (2R,3S)-2-((E)-3-(5,6-dimetyl—lH-benzo[d]imidazol-l-yl)prop-1-
enyl)piperidin-3-ol,

170) (2R,3S)—2-((E)-3-(5,6-dibrom—lH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,
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171) (2R,3S)—2—((E)-3-(5,6-diﬂo—1H—benzo[d]imidazol—1-yl)prop-1-eny1)piperidin—
3-ol,

172) (2R,3S)-2-((E)-3-(4,5-dimety1—IH-benzo[d]imidazol-l-yl)prop-1-
enyl)piperidin-3-ol,

173) (2R,3S)-Z-((E)-3-(5-c10-4-mety1—lH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,

174) (2R,3S)-2-((E)-3-(4,5-diclo-lH-benzo[d]imidazol-l-yl)prop-l-en-l-
yl)piperidin-3-ol,

175) (2R,3S)-Z-((E)-3-(4-clo-5-mety1—1H—benzo[d]imidazol—l-yl)prop-l-en-l-
yl)piperidin-3-ol,

176) (2R,3S)-2-((E)-3-(5-brom-4-nitro—1H—benzo[d]imidazol—1-y1)pr0p—l-en-l-
yl)piperidin-3-ol,

177) (2R,3S)—2-((E)—3-(6-br0m—7-nitro-lH-benzo[d]imidazol-1-yl)prop-l-en-l-
yl)piperidin-3-ol,

178) (2R,3S)—2—((E)-3-(4-clo-5-nitro-lH-benzo[d]imidazol-1-y1)prop-1-en—1-
yl)piperidin-3-ol,

179) (2R,3S)-2-((E)-3-(4,6-diﬂo—1H—benzo[d]imidazol—1-y1)prop-1-en—1-
yl)piperidin-3-ol,

180) (2R,3S)-2-((E)-3-(6-clo-4-mety1—1H—benzo[d]imidazol—1-yl)prop-l-en—l-
yl)piperidin-3-ol,

181) (2R,3S)-2-((E)-3-(7-clo-5-(triﬂ0metyl)-1H—benzo[d]imidazol—l-yl)prop-l-en-
1-yD)piperidin-3-ol,

182) (2R,3S)—2-((E)-3-(5,7-diclo-1H—benzo[d]imidazol-l-yl)prop-l-en-l-
yl)piperidin-3-ol,

183) (2R,3S)-2-((E)-3-(5-clo—7—ﬂo—IH-benzo[d]imidazol-l-yl)prop—l-en—1-
yl)piperidin-3-ol,

184) (2R,3S)—2—((E)—3-(5-brom—1H-imidazo[4,5-b]pyridin—l-yl)prop-l-
enyl)piperidin-3-ol,

185) (2R,3S)-2-((E)-3-(7-clo-6-(3-clophenyl)-3H—imidazo[4,5-b]pyridin—3-
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yl)prop-1-enyl)piperidin-3-ol,

186) (2R,3S)-2-((E)-3-(6-br0m—7-mety1—3H—imidazo[4,5-b]pyridin—3-y1)prop—1-
enyl)piperidin-3-ol,

187) (2R,3S)—2—((E)-3-(6-brom-7-clo-3H—imidazo[4,5-b]pyridin—3-yl)prop-1-
enyl)piperidin-3-ol,

188) (2R,3S)-2-((E)-3-(6-clo-7-metyl—3H—imidazo[4,5-b]pyridin-3-yl)prop—1-
enyl)piperidin-3-ol,

189) (2R,3S)-2-((E)-3-(6,7-diclo-3H-imidazo[4,5-b]pyridin—3-yl)prop-1-
enyl)piperidin-3-ol,

190) (2R,3S)-2-((E)-3-(6-(3-clopheny1)-lH-benzo[d]imidazol-l-yl)prop-l-
enyl)piperidin-3-ol,

191) (2R,3S)-2-((E)-3-(6-(3-ﬂopheny1)—1H-benzo[d]imidazol—1-y1)pr0p-l-
enyl)piperidin-3-ol,

192) (2R,3S)-2-((E)-3-(6-(3-(tn'ﬂometyl)phenyl)-1H—benzo[d]imidazol—l-yl)prop-
1-enyl)piperidin-3-ol,

193) (2R,3S)-2-((E)-3-(5-brorn-6,7-diﬂ0—2—mety1—lH-benzo[d]imidazol-l-yl)prop-
1-enyl)piperidin-3-ol,

194) (2R,3S)-2-((E)-3-(indolin—l-yl)prop-1-eny1)piperidin—3-ol,

195) (2R,3S)-2-((E)-3-(5-c10indolin—l-yl)prop-1-enyl)piperidin—3-ol,

196) (2R,3S)-2-((E)-3-(1H—pyrolo[2,3-b]pyridin—l-yl)prop-1-eny1)piperidin—3-ol,

197) (2R,3S)-2-((E)—3-(6-clo—IH-indol-l-yl)prop-1-eny1)piperidin—3-01,

198) (2R,3S)-2—((E)-3-(6-clo-1H-indazol—l-yl)prop-1-enyl)piperidin—3-ol,

199) (2R,3S)-2-((E)-3-(4-010-7H-pyr010[2,3—d]pyrimidin—7-yl)prop—1-
enyl)piperidin-3-ol,

200) (2R,3S)-2—((E)—3-(5-clo—1H—pyrazolo[3,4-b]pyridin—l-yl)prop-l-
enyl)piperidin-3-ol,

201) (2R,3S)—2—((E)-3-(3,5-dimetyl-1H—indazol—1-y1)prop—1-eny1)piperidin—3-ol,

202) metyl 7-brom-1-((E)-3-((2R,3S)—3-hydroxypiperidin—Z-yl)alyl)—1H—indol-3-
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203)
carboxylic,
204)
carboxylic,
205)
carboxylic,
206)
carboxylic,
207)
carboxylic,
208)
carboxylic,
209)

210)
carboxylat,

211)
carboxylat,

212)
carboxylat,

213)
carboxylat,

214)
carboxylat,

215)

3-carboxamit,

216)
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axit 7-brom-1-((E)-3-((2R.3 S)-3-hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 5-brom-1-((E)-3-((2R,3 S)-3-hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 4-clo-1-((E)-3-((2R,3S)-3 -hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 6-clo-1-((E)-3-((2R,3 S)-3-hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 7-clo-1-((E)-3-((2R,35)-3 -hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 6-flo-1-((E)-3-((2R.3S)-3 -hydroxypiperidin-2-yl)alyl)-1H-indol-3-

axit 1-((E)-3-((2R.3 S)-3-hydroxypiperidin-2-yDalyl)- 1H-indol-3-carboxylic,

metyl 4-clo-1-((E)-3-((2R.3 S)-3-hydroxypiperidin-2-yl)alyl)- 1H-indol-3-

metyl 6-clo-1-((E)-3-((2R,3 S)-3-hydroxypiperidin-2-yl)alyl)- 1H-indol-3-

metyl 7-clo-1-((E)-3-(2R,3 S)-3-hydroxypiperidin-2-yl)alyl)- 1H-indol-3-

metyl 5-brom-1-((E)-3-((2R,35)-3 -hydroxypiperidin—Z—yl)alyl)-1H—indol-3-

metyl 6-brom-1-((E)-3-((2R,35)-3 -hydroxypiperidin-2-yl)alyl)- 1H-indol-3-

5-brom-1-((E)-3-((2R,35)-3 -hydroxypipeﬁdin—Z-yl)alyl)-N—metyl— 1H-indol-

5-brom-1-((E)-3-((2R,35)-3 -hydroxypiperidin—2—y1)alyl)—N,N—dimetyl—1H—

indol-3-carboxamit,
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217) (2R,3S)-2-((Z)-3-(5-010-4-mety1—1H—benzo[d]imidazol—1-y1)-2-ﬂoprop—l-
enyl)piperidin-3-ol,

218) (2R,3S)-2—((Z)-3-(5-br0m—4-metyl-1H—benzo[d]imidazol—1-yl)-2—ﬂoprop—1-
enyl)piperidin-3-ol,

219) (2R,3S)-2-((Z)-3-(5,6-diclo—1H—benzo[d]imidazol—1-y1)-2-ﬂopr0p-1-
enyl)piperidin-3-ol,

220) (2R,3S)—2-((Z)-3-(5,6-diclo-2-(hydroxymety1)—lH-benzo[d]imidazol-l-yl)-Z-
floprop-1-enyl)piperidin-3-ol,

221) (2R,3S)—2-((E)-3-(5-clo-4-mety1—lH-benzo[d]imidazol-1-y1)-2-mety1prop—1-
enyl)piperidin-3-ol,

222) (2R,3S)—2-((E)—3-(5-brom—4-mety1—lH-benzo[d]imidazol-1-y1)-2—metylpr0p—
1-enyl)piperidin-3-ol,

223) (2R,3S)-2-((E)-3-(5,6-diclo-lH-benzo[d]imidazol-1-y1)—2-mety1pr0p—1—
enyl)piperidin-3-ol,

224) (2R,3S)—2-((E)-3-(5,6-diclo-2-(hydroxymety1)-lH-benzo[d]imidazol-1-y1)-2-
metylprop-1-enyl)piperidin-3-ol,

225) (2R,3S)—2—(3-(5,6-diclo-lH-benzo[d]imidazol-l-yl)prop—1-yny1)piperidin—3-
ol,

226) (2R,3S)—2—(3-(5-br0m—4-mety1—lH-benzo[d]imidazol-l-yl)prop-1-
ynyl)piperidin-3-ol,

227) (2R,3S)-2-(3-(5-clo—4-mety1—lH-benzo[d]imidazol-1-y1)pr0p—1-
ynyl)piperidin-3-ol,

228) (2R,3S)-2—(3-(5,6-dibr0m—1H—benzo[d]imidazol—1-y1)prop-l-ynyl)piperidin-
3-ol,

229) (2R,3S)-2-(3-(5-ﬂo-4-mety1—1H—benzo[d]imidazol—l-yl)prop-1-
ynyl)piperidin-3-ol, va

230) (2R,3S)-2-((E)-3-(5,6-dic10-1H—benzo[d]imidazol—l-yl)prop-1-
enyl)pyrolidin-3-ol.

12. Dugc pham chira hop chét theo diém bét ky trong sb cac diém tir 1 dén 11 hogc mubi
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duogc dung cia nd dé ngén ngura hodc diéu tri bénh ung thu, bénh viém, bénh tu mién hodc

x0 hoa.

13. Phuong phép diéu ché hop chét c6 cong thie hoa hoc 1, phuong phap nay bao gOm cac

budc:

cho hop chét ¢6 cong thirc hoa hoc 1-A phan ing v&ihop chét c6 cong thirc hda hoc

1-B khi c6 mit ctia bazo dé didu ché hop chét c6 cong thirc héa hoc 1-C; va

phan ung ctia hop chét duoc dai dién bang Cong thirc hoa hoc 1-C khi c6 mét ctia axit
8 didu ché hop chét c6 cong thirc héa hoc 1:

[Cong thitc héa hoc 1]
X — X5

\/

[Cong thirc héa hoc 1-A]

[Cong thirc héa hoc 1-B]

x,— X2

/
HN_

[Cong thirc hoa hoc 1-C]

O

EANAO

trong cac Cong thitc héa hoc 1, 1-A, 1-B,va 1-C,
n, L, X1, X2 va A 1a nhu dugc xéc dinh trong diém 1,
X lahalogen, va
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R' va R" mdi nhém ddc 14p 1a nhom bao vE.
14. Phuong phép didu ché hop chat c6 cong thire hoa hoc 1-1, phuong phép nay bao gdm céc
budc:

cho hop chét c6 cong thirc hoa hoc 2-A phéan ing v6i hop chét c6 cong thirc héa hoc
2B khi c6 miit ctia bazo dé diéu ché hop chét c6 cong thirc hoa hoc 2-C;

phén tmg cia nthém amin va nhom nitro ciia hop chét duge dai dién bang cong thirc

hda hoc 2-C dé tao thanh vong, nho do diéu ché hop chét c6 cong thirc hoa hoc 2-D; va

phéan tmg cia hop chét duoc dai dién bang cong thirc hoa hoc 2-D khi co mat cua axit

& didu ché hop chét c6 cong thirc hoa hoc 1-1:
[Cong thirc hoa hoc 1-1]

OH R;

_N
XNKL\/\VN//
N

[Cong thirc hoa hoc 2-A]

[Cong thirc hoa hoc 2-B]

NO,

Fe //

[Cong thirc 16a hoc 2-C]

«“O\ "
m R" g, NO:
, \

L N
/
Rl

[Cong thirc hoa hoc 2-D]
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trong c4c cong thirc hoa hoc 1-1, 2-A, 2-B, 2-C,va2-D,

n, L, Ry v A 1a nhu dugc xéc dinh trong diém 1, va

R' va R" mdi nhém doc 1ap 1a nhom béo ve.
15. Phuong phép didu ché hop chét c6 cong thirc héa hoc 3, phuong phap nay bao gdm cac
budc:

cho hop chét dugc dai dién bang cong thirc héa hoc 3-A dudi diy phan tung voi
(carbetoxymetylen)triphenylphosphoran & didu ché hop chét c6 cong thirc héa hoc 3-B;

hydro h6a hop chét dugc dai dién bang cong thirc héa hoc 3-B dudi day dé didu ché
hop chét c6 cong thirc hoa hoc 3-C;

thity phan hop chét duoc dai dién bing Cong thirc hoa hoc 3-C d diéu ché hop chét
¢6 cdng thirc héa hoc 3-D;

cho hop chit dugc dai dién bang cong thire hoa hoc 3-D qua phan {mg khtr carbonyl
8 didu ché hop chét c6 cong thire hoa hoc 3-E;

brom hoa hop chét duoc dai dién bang cong thic hoa hoc 3-E @ didu ché hop chat
¢6 cong thirc hoa hoc 3-F;

cho hop chét dugce dai dién bang cong thire hoa hoc 3-F qua phan ung azit dé diéu
ché hop chét c6 cong thirc hda hoc 3-G; va

amin hoa hop chat dugc dai dién Hang cong thirc hda hoe 3-G d didu ché hop chat
c6 cong thirc héa hoc 3:
[Cong thirc hoa hoc 3]

O\ R"
n !
/.
R'

[Cong thirc hda hoe 3-A]
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[Cong thirc héa hoc 3-B]

O\Rll

/
Rl
[Cong thirc hda hoc 3-C]

O\Rll

O ~ Rll
n
N OH
/
Rl
[Cong thirc hoa hoc 3-F]
o<
R‘l
n
N Br
/
R‘

[Cong thirc hoa hoc 3-G]
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N3

trong cac Cong thirc hoa hoc 3, 3-A, 3-B, 3-C, 3-D, 3-E, 3-F, va 3-G,
n 12 nhu dugc xac dinh trong diém 1, va

R' va R" mdi nhém doc 1ap 1a nhém bao vé.
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