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Linh vuc k thuét dwoc dé cap

Séng ché dé cap dén hop chét di vong c6 cdu triic méi c6 thé dugc sir dung dé ngin
ngira hoc diéu trj c4c bénh do hoat tinh PRS (prolylARN synthetaza) bét thudng giy ra,
phuong phap diéu ché hop chét ndy, va dugc phim chira hop chét ndy.

Tinh trang k§ thuit cia sing ché

PRS (prolyl-tARN synthetaza) 14 mdt enzym trong ho aminoaxyl-tARN synthetaza
(ARS) va d6éng vai trd hoat héa axit amin dé tdng hop protein. Ttc 13, ARS thuc hién chitc
ning dich m3 dé tao ra aminoaxyl adenylat (AA-AMP) va sau d6 van chuyén axit amin d3
duoc hoat héa dén diu 3 ciia tARN twong tmg. Vi ARS déng vai trd quan trong trong qué
trinh tdng hop protein, nén néu ARS bj trc ché, thi qué trinh sinh truéng ctia toan bd té bao
cling bi trc ché. Do d6, ARS da duoc cong nhén 1 mot dich nhém dly hira hen cho chét didu
tri @& diu tri cac bénh ma cin e ché chit khang sinh hoic sy biéu hién qua mirc cia té bao
(Nature, 494:121-125).

PRS ¢4 trong, hodc c6 chitc nang 13, phirc hop da synthetaza (MSC) & dang EPRS
(Glﬁtamyl—Prolyl-tARN synthetaza). Cu thé 13, trong s5 cic MSC, EPRS déng vai trd lam tac
nhén bat hoat qua trinh dich mé, ma i ché viée san xuht VEGF (yéu td ting trudong ndi mac
mach mau A), mjt yéu t6 then chét trong qua trinh tao mach. Ngoai ra, dd c6 bao cao raing
EPRS c6 lién quan chiit ché véi cac khéi u rén khac nhau (Nat. Rev. Cancer, 2011, 11, 708-
718).

Chét duy nhat duoc bibt 12 chét rc ché PRS 13 halofuginon. Halofuginon 13 dan xut
cua febrifugin c6 ngudn gbc tir céc san phAm t nhién va c6 tic dung chéng st rét va céc tac
dung chéng viém khéc nhau. Chét ndy ciing c6 thé duge sir dung lam chét phy gia thirc #n gia
stc. Hién nay, halofuginon dang duoc nghién ctru lam sang véi vai tro 1a chit chéng ung thu,
chét chéng viém (J Immunol, 2014, 192(5), 2167-76), chit diéu tr ¢ didu tri cic bénh ty
mién (Arthritis Rheumatol, 2014,66 (5), 1195-207), va cht didu tri dé didu tri c4c bénh xo
héa (World J Gastroenterol, 2014,20 (40), 14778-14786) (Bioorg. Med. Chem. 2014, 22,
1993-2004).



27705

Tuy nhién, d4 ¢ bao cdo ring halofuginon tac dong 1én nhidu dich khéc nhau va c6
doc tinh rét nghiém trong va ngodi ra cdn ¢ nguy co vé kha ning gy dot bién gen (The
EFSA Journal, 2003, 8: 1-45). Vi vdy, viéc phét hién ra chit tc ché PRS ¢ tinh an toan cao
hon d6i véi co thé ngudi trong sb céc chét c6 kha ning e ché PRS nhur halofuginon c6 ¥
nghia quan trong di v6i qué trinh phat trién chét chdng ung thur thé hé sau ma c6 thé dugc sir
dung 1am chét chéng xo héa, chit chdng viém, chit didu trj bénh tw mién & dang riéng 1& hoic
két hop v6i chit chéng ung thu nhim dich hién cb.

V& vén d& nay, céc tic gia sang ché da tién hanh nhidu nghién ctru @ phat trién hop
chit méi véi doc tinh giam trong khi van c6 tac dung trc ché enzym PRS, va da phat hién ra
rang hop chét c6 cu triic méi, nhur s& dwoc md ta dudi day, trc ché PRS mdt cach c6 chon
loc, tir 36 tao ra sang ché dwoc néu trong ban mo ta nay. Céac hop chét theo sang ché, ban than
chiing chi1 yéu c6 hoat tinh ttc ché enzym PRS, nhung khong loai trir kha ning 13 ching thé
hién tac dong duoc ly nhu mot tic nhan hi¢u qua nhd mdi trudng co thé dic biét hodic nhd cac
san phim cia qué trinh chuyén héa, sau khi hip thu vao co thé,

Ban chit k§ thuét ciia sing ché
Vén @ k§ thuat

Séng ché d& xult hop chét di vong ¢6 chu tric méi dugc sir dung trong viéc ngin
ngtra hodc diéu tri bénh ung thu, bénh viém, bénh tir mién ho#ic bénh xo héa, phuong phép
diéu ché hop chét nay, va dugc phim chira hop chit nay.

Giai phap k¥ thuét

Pé dat duoc cac muc dich néu trén, sang ché dé xuét hop chét c6 cong thirc hdéa hoc 1

néu dudi day, hodc mudi duge dung ctia no6: |

' Cong thite héa hoc 1

Ry

X

X N

H ~ ‘ Rz
jo

trong do:

A 1a vong benzen, hodc vong pyridin,
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X 14 CO, hogc CHOH,
R1 14 hydro, hodc Ci14hydroxyalkyl,
R 14 phenyl, pyrazolyl, pyridin-2-onyl, pyrolidinyl, hodc thiazolyl,

trong d6 Rz khong dugce thé hodc dugce thé bing mot hoic hai phin tir thé, mdi
phén tir thé nay doc 14p duoc chon tir nhém bao gdm Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl,

halogen va xyano, va
R3 14 hydro, hodic C14 alkyl.

T6t hon 13, A, cing v&i vong imidazol ngung tu voi A, tao thanh chu triic

RORSRSTNS
, , ==/, hodc N~/ ,

Cfing tt hon 13, Ry 14 hydro, hoic hydroxymetyl.

Ciing t6t hon 13, Ra 1a phenyl khong duge thé hodc dugc thé bﬁng mot hodc hai phz‘in
tir thé, m&i phén tir thé nay doc 1ap dugc chon tir nhém Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl,
halogen va xyano; pyrazolyl khong dugc thé; pyridin-2-onyl khong dugc thé; pyrolidinyl
khong dugc thé; hofic thiazolyl khong dugc thé. ’

Ciing t6t hon 13, R khong dugc thé hodc duoc thé bing mdt hogic hai phan tir thé, mdi
phén tir thé nay doc 1ap chon tir metyl, metoxy, triflometyl, flo, clo va xyano.

Ciing t6t hon1a, Rs 1a hydro, hodc metyl.

Ciing tt hon 13,

A 13 vong benzen,

X 14 CO, hoac CHOH,

R1l1a hydro, hogc Ci14 hydroxyalkyl,

R2 1a phenyl, pyrazolyl, pyridin-2-onyl, hodc thiazolyl,

trong d6 Ra khong duoc thé hodic dugc thé bing mot hoic hai phan tir thé, mdi
phin tir thé ndy doc 14p duge chon tir nhém bao gdm Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl,

halogen va xyano; va

R3 14 hydro, hodic Ci4 alkyl.
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Ciing t5t hon 13,

A, ciing v&i vong imidazol ngung tu véi A, tao thanh cAu tric
X1aCo,

R1 14 hydro,

Ro 14 phenyl,

trong d6 R dugc thé bing Ci4 haloalkyl, hoic halogen, va

R3 12 hydro.
Cfing t6t hon 13,

](,N

N 1\
A, cling véi vong imidazol ngung tu véi A, tao thanh cAu tric == " ,
X1aCo,
R1 1a hydro,

R2 14 phenyl, hogc pyrolidinyl,

trong d6 Rz khdng duoc thé hoic dugc thé bing mdt hoic hai phan tir thé, mdi
phén tir thé nay doc 1ap chon tir Ci4 haloalkyl va halogen, va

R3 1 hydro.

Cfing t6t hon 13,

f,N
N / ' \
A, cling véi vong imidazol ngung tu véi A, tao thanh chutric N/,
X 14 CO, hodc CHOH,
R 14 hydro,
R 14 phenyl,

trong d6 Rz dugce thé bing Ci4 haloalkyl hodc halogen, va
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R3 13 hydro.

Céc vi du dai dién ctia hop chét c6 cong thirc héa hoc 1 13 nhu sau:

1) 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-phenyl-1H-benzo[d]imidazol-1-
yDpropan-2-on, |

2) 1-(4-(3-flophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on, |

3) 1-(4-(3-clopheny1)-1H-imidazo[4,5-c]pyridin-l-yi)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

4) 1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(4-(3-(triflometyl)phenyl)-1H-imidazo
[4,5-c]pyridin-1-yl)propan-2-on,

5) 1-(4-(3-clo-5-flophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

6) 1-(4-(3,5-diclophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

7 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-(pyrolidin-1-yl)-1H-imidazo[4,5-
c]pyridin-1-yl)propan-2-on,

8) 1-((2R,38)-3-hydroxypiperidin-2-y1)-3-(5-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

9 1-(5-(2-flophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

100 1-(5-3 -ﬂéphenyl)- 1H—imidazo [4,5-b]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

11)  1-(5-(4-flophenyl)-1H-imidazo[4,5-b]pyridin-1-y])-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

12)  1-(5-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

13)  1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(5-(3-(triflometyl)phenyl)-1H-imidazo
[4,5-b]pyridin-1-yl)propan-2-on,
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14)  1-(6-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

15)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-3H-imidazo
[4,5-b]pyridin-3-yl)propan-2-on,

16)  1-(5-(3-flophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

17)  1-(5-(3-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

18)  1-(5-(2-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

19)  1-(5-(4-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

20)  3-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-4-metyl-1H-benzo[d]
imidazol-5-yl)benzonitril,

21)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(3-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

22)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-metoxyphenyl)-4-metyl-1H-
benzo[d]imidazol-1-yl)propan-2-on,

23)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(thiazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

24)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

25)  1-(6-(3-flophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxypiperidin-
2-yl)propan-2-on,

26)  1-(6-(2-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

27)  1-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,
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28)  1-(6-(4-clophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

29)  1-((2R,38)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

30)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(m-tolyl)-1H-benzo[dJimidazol-1-
yDpropan-2-on,

31)  1-(6-(3,5-diclophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

32)  1-(6-(3-clo-5-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

33)  1-(6-(3-clo-4-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

34)  1-(6-(3-clo-5-metylphenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

35)  1-(6-(3-clo-5-metoxyphenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

36)  3-clo-5-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-1H-
benzo[d]imidazol-6-yl)benzonitril,

37)  1-(6-(1H-pyrazol-4-yl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

38)  1-(6-(1H-pyrazol-3-yl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

39)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(thiazol-4-yl)-1H-benzo[d]imidazol-
1-yl)propan-2-on,

40)  5-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-1H-
benzo[d]imidazol-6-yl)pyridin-2(1H)-on,

41)  1-(6-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,
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42)  1-((2R,38)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-1H-
imidazo[4,5-b]pyridin-1-yl)propan-2-on,

43)  1-(5-(2-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

44)  1-(5-(3-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-
hydroxypiperidin—2-y1)propan-2-on,

45)  1-(5-(4-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

46)  1-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

47)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-(triflometyl)phenyl)-3H-
imidazo[4,5-b]pyridin-3-yl)propan-2-on,

48)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

49)  1-(7-(3-flophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxypiperidin-
2-yl)propan-2-on,

50)  1-(7-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

51)  1-(7-(4-clophenyl)-1H-benzo[d]imidazol-1-yI)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

52)  1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(7-(2-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

53)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-(3-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yDpropan-2-on, .

54)  1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(7-(4-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

55)  1-(2-(hydroxymetyl)-5-phenyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,
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56)  1-(5-(3-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

57)  1-(2-(hydroxymetyl)-6-phenyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

58)  1-(6-(2-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

59)  1-(6-(3-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

60)  1-(6-(4-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

61)  1-(2-(hydroxymetyl)-6-(3-(triflometyl)phenyl)-1H-benzo[d]imidazol-1-yl)-3-
((2R,3S)-3-hydroxypiperidin-2-yl)propan-2-on,

62)  (2R,35)-2-(3-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-2-
hydroxypropyl)piperidin-3-ol, va

63)  (2R,35)-2-(3-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-2-
hydroxypropyl)piperidin-3-ol.
MBO ta chi tiét sang ché

Ngodi ra, cic hop chét c6 cong thirc héa hoc 1 c6 thé dugc sir dung & dang mudi duge
dung, va mubi nay c6 thé 13 mudi cong axit dugc tao thanh tir axit t do duge dung. Axit ty do
c6 thé 13 axit vo co va axit hiru co. Cac vi du v& axit v6 co ¢6 thé bao gdm axit clohydric, axit
bromic, axit sulfuric, axit phosphoric, va céc axit tvong tu. Céac vi du vé axit hitu co ¢6 thé bao
gém axit xitric, axit axetic, axit lactic, axit maleic, axit gluconic, axit metansulfonic, axit suxinic,
axit 4-toluen sulfonic, axit glutamic, axit aspartic hodc cac axit tuong tu.

Mudi hodic solvat ctia cac hgp chét c¢6 cong thirc héa hoc 1 khdng dugce dung c6 thé
dugc st dung 1am hop chit trung gian trong qué trinh diéu ché hop chét c6 cong thirc héa hoc 1,
mudi hoic solvat duge dung ctia chiing.

Hop chit c6 cong thirc héa hoc 1 theo sang ché bao gdm mudi dugc dung ciia ching
cling nhu todn bd cac solvat va hydrat ma c6 thé duoc didu ché tir hop chét ndy. Mudi hoic

solvat ctia hop chit c6 cong thizc héa hoc 1 ¢6 thé dugce diéu ché tir cac hop chét c6 cong thirc

-10-
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héa hoc 1 bing céch st dung cic phuong phép thong thudng trong linh vyc k§ thudt ciia sng

cheé.

Tuong tu, hop chét c6 cong thirc héa hoc 1 theo sang ché c6 thé duoc diéu ché dudi
dang két tinh hodic dang khong két tinh. Khi hgp chét ¢ cong thirc héa hoc 1 dugc didu ché &
dang két tinh, n6 c6 thé dugc hydrat héa hoic solvat héa tiry y. Sang ché c6 thé bao gbm
khong chi cac hydrat ty lwong ctia hop chit c6 cong thirc héa hoc 1 ma ca céc hop chét chira
hrong nuée khac nhau. Solvat ciia hop chit c6 cong thirc héa hoc 1 theo sang ché bao gbm ca

solvat ty lugng va solvat khong ty lugng,

Sang ché cling d& cap dén phuong phap didu ché hop chét c6 cong thire hoa hoc 1 nhur
duge mé ta theo so dd phan vmg 1:

So d0 phan g 1
P P,
\\\o \\\é R. .
\6\ " X N

) _/ Bugc 1-1 N ~
P2 P,

(|)H

#BS P

(trong so dd phan tmg 1, A, X, Ry, Rz va R; 14 nhur dugc x4c dinh trude ddy, mdi Ry
va Rs doc 1ap 13 halogen, va mdi P1 va P2 doc 14p 14 nhém bao vé. Nhém béo vé ¢6 thé 1a

(tert-butyldimetylsilyl)oxy, hodc benzyloxycacbonyl.)

Bude 1-1 12 bude didu ché hop chét ¢ cong thirc hoa hoc 4 bing cach cho hop chit
¢6 cdng thitc hoa hoc 2 phan Umg véi hop chét c6 cong thirc héa hoc 3 véi sy c6 mit cia
bazo. Céc bazo v co va cic bazo hitu co théng thudng cb thé duoc sir dung 1am bazo. Céc vi
dy khong nhim muyc dich giéi han v& céc bazo hitu co c6 thé bao gdm diisopropyl etyl amin
va trietyl amin. Céc vi du khong nhim muc dich gi¢i han v& céc bazo v6 co ¢6 thé bao gdm
kali cacbonat, natri cacbonat, natri hydro cacbonat, xesi cacbonat, hogc canxi cacbonat. Ngoai
ra, phén Umg c6 thé dwoc thyc hién trong dung moi phan cuc nhu metanol, etanol, butanol,
tetrahydrofuran, axeton, toluen, dimetylformamit, dimetylformsulfoxit, cloroform, dioxan,
axetonitril dietyl ete, hodc diclometan & nhiét d6 nim trong khoang tir 20°C dén 150°C trong
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khoang thoi gian tir 10 phit dén 24 gid.

Budc 1-2 13 bude diéu ché hop chét c6 cong thitc hoa hoc 6 bing cach cho hgp chit
c6 cong thitc héa hoc 4 va hop chét c6 cong thirc hoa hoc 5 phan tmg véi chét xic tac
tetrakis(triphenylphosphin)paladi, (1,1'-bis(diphenylphosphino)feroxen)paladi diclorua hogc
tris(dibenzylidenaxeton)dipaladi v&i sy ¢6 mét cuia cdc bazo vd co nhu kali cacbonat, natri
cacbonat, kali xesi hoiic natri hydro cacbonat. Phan tmg c6 thé dugc thyc hién trong dung moi
phén cyc nhur metanol, etanol, tert-butanol, tetrahydrofuran, toluen, dioxan, dimetylformamit,
etylen glycol dimetyl ete, hodic nudc & nhiét d6 nim trong khoang tir 70°C dén 150°C trong
khoéng thdi gian tir 5 phut dén 18 gio.

Bude 1-3 13 bude didu ché hop chit c6 cong thirc héa hoc 1 bing cach cho hop chét
¢ cong thirc hda hoc 6 phan ing véi su ¢6 mit cia axit. Cac vi du khong nhim muyc dich
gidi han vé axit c6 thé bao gdm axit clohydric, axit bromic, axit flohydric, axit trifloaxetic
hoic céc axit twong tw. Tt hon 13, dung mdi phan tmg c6 thé sir dung hogic ¢6 thé khong sir
dung dung mdi hitu co phan cyc. T6t hon 14, khi st dung dung méi hitu co phén cye,
diclometan, cloroform, toluen, dimetylformamit, dioxan, tetrahydrofuran hoéc cac dung moi
tuong tu ¢ thé duoc st dung, va phan tng cé thé dugc thyc hién & nhiét dC) nim trong

khoang tir nhiét 6 trong phong dén 100°C trong 10 phiit dén 6 gid.

Trong vi du khéc, hop chét c6 céng thirc héa hoc 1 trong d6 R 1a hydro 6 thé duoc
diéu ché nhu mé t4 theo so' dd phan tmg 2:

So dd phan tmg 2
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(trong so db phan tmg 2, A, Rz va R31a nhu duge x4c dinh & trén, R413 halogen, va
mbi Py va P doc 1ap 13 nhém bao v&. Nhém béo vé c6 thé 1a tert-butyldimetylsilyl)oxy, hogc
benzyloxycacbonyl.) '

Budc 2-1 14 bude didu ché hop chit ¢6 cong thirc hoa hoc 8 bing céch cho hop chit
c6 cong thirc hoa hoc 7 phan g véi sy ¢ mit cia bazo. Hop chét c6 cong thirc héa hoc 7
c6 thé duoc didu ché theo phurong phap d biét (vi du, McLaughlin and Evans, J Org. Chem,
2010,75: 518-521), nhung khong giéi han & phuong phép diéu ché hop chit nay. Bazo vo co
thoéng thudng c6 thé duoc sir dung 1am bazo, nhung céc vi du khong nhidm muc dich gi6i han
v& bazo c6 thé bao gdm natri borohydrua, lithi nhém hydrua, natri cacbonat, natri format, xeri
clorua, boran-tetrahydrofuran. Ngoai ra, phan tmg c6 thé dugc thuc hién trong dung mdi phan
cuc nhu metanol, etanol, tetrahydrofuran, axeton, toluen, dietyl ete, hodc diclometan & nhit
d0 ndm trong khoéng tir -78°C dén 20°C trong khoéng thoi gian tir 10 phiit dén 12 gio.

Budc 2-2 14 bude didu ché hop chit c6 cong thirc hoa hoc 9 bing cach cho hop chit
c6 cong thirc hoa hoc 8 phan tmg véi su cé mét ciia bazo. Bazo vo6 co thong thudng ¢ thé
dugce st dung lam bazo, va cac vi du khong nhim muc dich gidi han vé bazo c6 thé bao gém
kali hydroxit, lithi hydrua, kali florua, natri hydrua, natri etoxit, kali cacbonat, hodc kali tert-

butoxit. Ngoai ra, phan tmg c6 thé dugc thyc hién trong dung méi phin cyc nhu metanol,
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tetrahydrofuran, axeton, dioxan, dietyl ete, diclometan, dimetylformamit, hodc axetonitril, &
nhiét dd ndm trong khoang tir 0°C d&n 20°C trong khoang thdi gian tir 10 phit dén 24 gio.

Budc 2-3 1 budc didu ché hop chét ¢ cong thirc héa hoc 10 bing cach cho hop chét
cd cdng th(rc hda hoc 9 phan tmg trong diéu kién axit véisu ¢O mit cla natri azit va/hodc
trimetylsilyl azit. C4c axit v6 co va céc axit hitu co thong thudng c6 thé duoc sir dung lam
axit, va cac vi du khong nhim muc dich giéi han vé axit c6 thé bao gém amoni clorua,
tetrabutylamoni clorua, axit p-toluensulfonic, axit axetic, axit clohydric, hodc axit sulfuric.
Ngoai ra, phan tmg ¢ thé dugc thyc hién trong dung moi phan cye nhur metanol, etanol, tert-
butanol, axeton, dimetylformamit, axetonitril, hodc nudc & nhiét dd nim trong khoang tir
20°C dén 100°C trong khoang thdi gian tir 10 phit dén 48 gio.

Budc 2-4 13 bude didu ché hop chét ¢ cong thirc héa hoc 11 biang cach cho hop chét
6 cdng thirc hoa hoc 10 phan tmg vdi sy cd mét clia bazo. Cac bazo vo co thdng thudng cd
thé dugce sir dung 1am bazo, va cac vi du khong nhim muc dich giéi han vé bazo c6 thé bao
gdm natri borohydrua, lithi nhém hydrua, paladi, niken, hodc triphenylphosphin. Ngoai ra,
phdn Ung cb th duoc thuc hién trong dung mdi phin cyc nhu metanol, etanol,
tetrahydrofuran, axeton, toluen, dioxan, dimetylformamit, axetonitril, dietyl ete, diclometan,
hodc nuée & nhiét dd nim trong khoang tir 20°C dén 80°C trong khoang thdi gian tir 10 phit
dén 18 gio.

Budc 2-5 1a bude didu ché hop chit ¢ cong thirc hda hoc 13 bing cich cho hop chét
c6 cong thirc héa hoc 11 va hop chit ¢6 cong thirc héa hoc 12 phan tng véi sy c6 mit ciia
bazo. Céc bazo v co va céc bazo hitu co théng thudng ¢6 thé duoe sir dung 1am bazo. Céc vi
du khéng nhim muyc dich gi6i han vé bazo hitu co c6 thé bao gdm diisopropyletylamin hogic
trietylamin, va cac vi du khong nhim muc dich gidi han vé bazo vd co c6 thé gbm kali
cacbonat, natri cacbonat, natri hydro cacbonat, xesi cacbonat, hodc canxi cacbonat. Ngoai ra,
phan g co thé duoc thuc hién trong dung mdi phan cuc nhu metanol, etanol, butanol,
tetrahydrofuran, axeton, toluen, dimetylformamit, dimetylformsulfoxit & nhiét 46 nim trong
khoang tir 20°C dén 150°C trong khoang thdi gian tir 10 phuit dén 24 gio. |

Bude 2-6 13 bude didu ché hop cht c6 cong thirc héa hoc 14 bing cach cho hop chit
c6 cdng thirc hda hoc 13 phéan tmg véi sy ¢6 mat cta hydro va kim loai. Cac vi du khong
nhim muc dich gidi han vé kim loai c6 thé bao gém paladi, nike_n, hodc platin oxit. Ngoai ra,

phéan Ung c6 thé duoc thyuc hién trong dung mdi phén cyc nhu metanol, etanol, isopropanol,
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tetrahydrofuran, dimetylformamit, etyl axetat, diclometan, hoac nudc & nhiét do nim trong
khoang tir 5°C dén 50°C trong khoang thdi gian tir 10 phut dén 12 gid.

Budc 2-7 1a bude didu ché hop chét ¢ cong thirc héa hoc 15 bang cach cho hop chét
c6 cong thitc héa hoc 14 phan tng i) vdi sy cd miét cla trimetyl orthoformat hodc trietyl
orthoformat, va axit para toluensulfonic hodc pyridini para toluensulfonat, hodc ii) véi sy ¢b
mdt cta axit formic. Phan tmg cd thé dugce thuc hién trong dung méi phén cuc nhu metanol,
etanol, tetrahydrofuran, toluen, dioxan, dimetylformamit, axeton, cloroform, etyl axetat,
diclometan, ho3ic axetonitril & nhiét d nim trong khoang tir 20°C dén 120°C trong khoang
thoi gian tir 10 phiit dén 12 gio.

Budc 2-8 13 budce didu ché hop chét c6 cong thirc héa hoc 16 bang céch cho hop chét
¢6 cong thirc hda hoc 15 phan tmg vé6i chit oxy héa. Cac vi du khéng nhim muc dich giéi
han v& chit oxy héa c6 thé bao gdm periodinan Dess-Martin, hydro peroxit, hoic oxaly
clorua. Ngoai ra, phan tng c6 thé dugc thyc hién trong dung mdi phén cyc nhu diclometan,
dimetylformamit, dimetylformsulfoxit, toluen, cloroform, tetrahydrbfu.ran, axeton, axetonitril
dietylete, hodc etyl axetat & nhiét @5 nim trong khoang i -78°C dén 30°C trong khoang thoi
gian tir 10 phit dén 12 gio.

Budc 2-9 13 budc didu ché hop chét ¢ cong thirc héa hoc 18 bang cach cho hgp chét
c6 cong thirc héa hoc 16 phan ng véi hop chét c6 cong thitc héa hoc 17 vdi sy c6 mit clia
chét xic tic tetrakis(triphenylphosphin)paladi, (1,1-bis (diphenylphosphino)feroxen)paladi
diclorua hodc tris(dibenzylidenaxeton)dipaladi, va bazo v06 co cua kali cacbonat, natri
cacbonat, xesi kali hodc natri hydro cacbonat. Phan tmg c6 thé dugce thuc hién trong dung moi
phan cyc nhu metanol, etanol, tert-butanol, tetrahydrofuran, toluen, dioxan, dimetylformamit,
etylen glycol dimetyl ete, hodic nuéc & nhiét d6 nim trong khoang tir 70°C dén 150°C trong
khoéng thoi gian tir 5 phit dén 18 gio. |

Bude 2-10 14 bude didu ché hop chét c6 cong thirc hda hoc 1' bang céch cho hop chét
¢6 cOng thitc hda hoc 18 phan ting véi sy ¢d mét cla axit. Cac vi du khong nhim muc dich
giGi han v& axit c6 thé bao gdm axit clohydric, axit bromic, axit flohydric, axit trifloaxetic
hodic céc axit twong tw. TSt hon 13, dung mdi phan tmg c6 thé sir dung hogic khong sir dung
dung méi hiru co phan cyc. TSt hon 13, khi str dung dung mdi hitu co phan cuc, diclometan,
cloroform, toluen, dimetylformamit, dioxan, tetrahydrofuran hogdc chét tuong tw co thé duoc
sir dung, va phan tng co thé duqé ﬂiuc hién & nhiét do ’ném trong khoang tr nhiét d§ trong
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phong dén 100°C trong khoang thdi gian tir 10 phut dén 6 gid.

Bude 2-11 13 bude didu ché hop chit c6 cong thirc héa héc 19 béng céch cho hop chét
c6 cdng thirc hda hoc 18 phan tmg véi sur c6 miét ciia bazo. Céc bazo vo co thdng thudng c6
thé dugc sir dung lam bazo, va cac vi du khong nham muc dich gidi han co6 thé bao gém natri
borohydrua, lithi nhom hydrua, natri cacbonat, natri format, xeri clorua, hodc boran-
tetrahydrofuran. Ngoai ra, phan tmg ¢6 thé duoc thuc hién trong dung mdi phan cuc nhu
metanol, etanol, tetrahydrofuran, axeton, toluen, dietyl ete, hodc diclometan & nhiét 4o nim
trong khoang tir -78°C dén 20°C trong khoang thdi gian tir 10 phiit dén 12 gio.

Bude 2-12 14 bude didu ché hop chit c6 cong thirc hoa hoc 1" bing cach cho hop chit
c6 cdng thirc hda hoc 19 phan \mg véi sy ¢ mét cta axit. Cac vi du khong nhdm muyc dich
gi6i han v& axit c6 thé bao gdm axit clohydric, axit bromic, axit flohydric, axit trifloaxetic
hodc céc axit twong tur. Tét hon 14, dung mdi phan tmg cé thé str dung hodc ¢ thé khong st
dung dung méi hitu co phan cwc. TSt hon 13, khi sir dung dung mdi hitu co phan cye,
diclometan, cloroform, toluen, dimetylformamit, dioxan hodc tetrahydrofuran c6 thé dugc sir
dung, va phan l'mg c6 thé duogc thuc hién & nhiét d nim trong khoang tir nhiét do trong
phong dén 100°C trong khoang thoi gian tir 10 phit dn 6 gid. -

Trong vi du khac, hop chét c6 cong thirc héa hoc 1 trong d6 R; 1a Ci4hydroxyalkyl c6

th8 duoc didu ché, vi du, duge md ta theo so d phan tmg 3:

So db phén tmg 3

-
HO o

o N=
Bute 33 ,",'z \@ Buoo 34 (,l’zj\)\/k@/‘&
ka/@

Buoc 3-5

(trong so a5 phén tmg 3, A, X, R2 va R3 1a nhu duoc x4c dinh & trén, Ra 13 halogen, va
mdi P va P ddc 1ap 13 nhém béo vé. Nhém béo vé c6 thé 13 (tert-butyldimetylsilyl)oxy, hogc
benzyloxycacbonyl.)

-16-



27705

Budc 3-1 14 bude didu ché hop chét c6 cong thirc héa hoc 20 bing cach cho hop chét
¢6 cong thirc hoa hoc 14 va axit carboxylic duoc thé Ry (R1-COOH) phan tng véi sur ¢6 mit
ctia thuc thir lién hgp amit ciia bis-(2-oxo-3-oxazolydinyl)phosphoryl hydroclorua, 1-etyl-(3-
(3-dimetylamino)propyl)-carbodiimit hydroclorua, benzotriazol-1-yloxy-tris-
(pyrolidino)phosphoni hexaflophosphat, benzotriazol-ol, (benzotriazol-1-
yloxy)tris(dimetylamino)phosphoni hexaflophosphat hodc O-(benzotriazol-1-y1)-N,N,N,N'-
tetrametyluroni hexaflophosphat, va bazo cua trietylamin, di-isopropyl etylamin, pyridin,
dimetylanilin, dimetylamino pyridin hogc natri hydroxit. Phan tmg c6 thé dugc thuc hién
trong dung moi phin cuc nhu metanol, etanol, propanol, tetrahydrofuran, toluen, dioxan,
dimetylformamit, diclometan, axetonitril, hodc axeton & nhi¢t do nim trong khoang tir -20°C
dén 80°C trong khoéng thoi gian tir 5 phit dén 18 gio.

Budc 3-2 13 bude didu ché hop chit ¢ cong thirc héa hoe 21 bing cach cho hop chét
c6 cong thitc héa hoc 20 phan ng i) vdi sy c6 médt cla trimetyl orthoformat hodc trietyl
orthoformat, va axit para toluensulfonic hodc pyridini paratoluensulfonat, hogc ii) védi sy c6
mat cla axit formic. Phan tmg c6 thé dugc thuc hién trong dung méi phén cyc nhur metanol,
etanol, tetrahydrofuran, toluen, dioxan, dimetylformamit, axeton, cloroform, etyl axetat,
diclometan, hodc axetonitril & nhiét 4o nim trong khoéang tir 20°C dén 120°C trong khoang
thoi gian tir 10 phit dén 12 gio.

Budc 3-3 13 budc didu ché hop chit ¢ cong thirc héa hoc 22 bang céch cho hop chét
¢6 cdng thitc héa hoc 21 phan img v&i chét oxy héa. Cac vi du khdng nhim muyc dich giéi
han v& chét oxy hoa c6 thé gdm periodinan Dess-Martin, hydro peroxit, hodc oxalyl clorua.
Ngoai ra, phan tmg c6 thé dwoc thuc hién trong dung mdi phan cwc nhu diclometan,
dimetylformamit, dimetylformsulfoxit, toluen, cloroform, tetrahydrofuran, axeton, axetonitril
dietylete, hoiic etyl axetat & nhiét d6 nim trong khoang tir -78°C dén 30°C trong khoang thdi
gian tlr 10 phat dén 12 gid. | |

Budc 3-4 13 bude didu ché hop chét c6 cong thirc héa hoc 23 bing cach cho hop chét
¢6 cong thitc hda hoc 22 phan g véi hop chit c6 cong thirc hda hoc 24 vdi sy co6 mit cia
chét xuc tac nhu tetrakis(triphenylphosphin)paladi, (1,1'-bis
(diphenylphosphino)feroxen)paladi diclorua hogc tris(dibenzylidenaxeton)dipaladi, va bazo
vd co nhu kali cacbonat, natri cacbonat, xesi kali hodc natri hydro cacbonat. Phan ting c6 thé

dugc thye hién trong dung méi phén cyc nhu metanol, etanol, tert-butanol, tetrahydrofuran,
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toluen, dioxan, dimetylformamit, etylen glycol dimetyl ete, hodc nudc & nhiét do nim trong

khoéang tir 70°C dén 150°C trong khoang thoi gian tir 5 phut dén 18 gio.

Budc 3-5 13 bude didu ché hop chét c6 cong thirc héa hoc 1" bing cach cho hop chét
c6 cong thirc héa hoc 23 phan Umg véi su c6 mét cia axit. Cac vi du khong nhé.m muc dich
gi6i han v& axit c6 thé bao gdm axit clohydric, axit bromic, axit flohydric, axit trifloaxetic
hoic cAc axit trong tur. Tét hon 13, dung mdi phén vmg c6 thé sir dung hodic c6 thé khong sir
dung dung mdi hitu co phan cuc. Tét hon 13, khi stt dung dung mdi hitu co phén cyc,
diclometan, cloroform, toluen, dimetylformamit, dioxan, tetrahydrofuran hodc cac chét tuwong
tur ¢6 thé duoc st dung, va phéan ung cd thé duoc thuc hién & nhiét d6 nim trong khoang tir

nhiét d6 trong phong dén 100°C trong khoang thdi gian tir 10 phit dén 6 gio.

Ngoi ra, sng ché con d& xut hop chit c6 cong thirc héa hoc 16 hogic hop chét c6
cdng thirc héa hoc 21 14 chét trung gian c6 thé dugc sir dung trong diéu ché hop chét c6 cong
thirc hda hoc 1.

Cong thirc hda hoc 16

Py
I
WO N
" o] F—
' N
(M Ry
Pa
Ry

Cong thirc héa hoc 21

Py

|

{ R

Ew'\‘
N
! .
P2
R;

trong cong thitc hda hoc 16 va 21,

MJi P; va P> d6c 1ap 1a nhém béo vé,

A, Ri va Rz la nhu duoc xac dinh trong cdng thirc hda hoc 1, va
R4 1a halogen.

T6t hon 13, mdi P1 va P, doc 1ap 13 (tert-butyldimetylsilyljoxy, hosc
benzyloxycacbonyl. '

Ciing t6t hon 13, R41a bromo, clo, hoic flo.
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Hop chét ¢ cong thitc héa hoc 16 c6 thé duoc didu ché bing bude 2-5 dén budc 2-8
theo so db phan tmg 2 dugc néu trén. Tuong ty, hop chit c6 cong thitc hda hoc 21 c6 thé

dugc didu ché bing cac budc 3-1 va 3-2 theo so dd phéan tmg 3 dugc néu trén.

Ngoai ra, sang ché con dé xult dugc phim dé ngin ngira hodc diéu trj cac bénh do
hoat tinh PRS (prolyl-tARN synthetaza) bat thuong gy ra, chita hgp chit ¢6 cong thirc hoa

hoc 1 hodc mudi duge dung ctia nd.

Hop chét c6 cong thitc héa hoc 1 theo sang ché c6 thé e ché hoat tinh enzym PRS va
nhd @6 c6 thé duogc sir dung trong viée ngén ngtra hodc diéu tn cac bénh do hoat tinh PRS
(prolyl-tARN synthetaza) bt thudng giy ra. Céc vi du vé bénh do hoat tinh PRS (prolyl-
tARN synthetaza) bat thuong gay ra c6 thé bao gdm ung thu, bénh viém nhiém, bénh tw mién

va xo hoa.

Nhu duge thé hién trong céc vi du duge mé ta dudi ddy, hop chét cé cong thirc hoa
hoc 1 theo séng ché co thé trc ché hoat tinh enzym PRS va cfing trc ché sy phét trién clia cac
t& bao ung thu mot cach dang ké. Nho d6, hop chét ndy c6 thé dugc sir dung hiéu qua trong

vi€c ngén ngira hodc diéu tri cac bénh.

Duoc phim theo séang ché c6 thé duoc bao ché thanh nhidu loai dé ding bang dwong
miéng hodic ngoai dudng tiéu héa theo quy trinh bao ché thudc chudn. Cac ché phdm nay c6
thé chira chét phu gia nhu chit mang, chit phi trg hodic chit pha lodng dugc dung ngoai
thanh phan hoat tinh. C4c chét mang thich hop c6 thé bao gdm, vi du, nuéc mubi sinh 1y,
polyetylen glycol, etanol, dau thuc v4t, va isopropyl myristat, va cht pha logng c6 thé bao |
gé)m, vi dy, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza va/hodc glyxin, nhung
khong gii han & cac vi du ndy. Ngoai ra, cdc hop chét theo sing ché c6 thé duoc hoa tan
trong déu, propylen glycol hodc céc dung mbi khéc ma thudng duoc sir dung trong qué trinh
bao ché dung dich tiém. Nigoai ra, cac hop chét theo sang ché c6 thé dugc bio ché dudi dang

thudc m& hozic kem dé ding tai chd.

Liéu luong wu tién ciia hop chét c6 cong thirc héa hoc 1 theo sang ché co thé duoe
thay dbi theo tinh trang va can ning ciia bénh nhan, mirc d6 nghiém trong ctia bénh, loai
thudc, va dudng dimg va th01 gian str dung, nhung liéu lu.'orng ndy c6 thé duoc lwa chon mdt
céach thich hop bcn nguoi ¢ hidu biét trung binh vé linh vyc ky thuat nay. Tuy nhién, & dat
duoc hidu qua mong mudn, hop chét theo sang ché c6 thé dugc sir dung hang ngay véi lidu

luong nim trong khoang tir 0,0001 dén 100 mg/kg (thé trong), va tdt hon 13 ndm trong
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khoéng tir 0,001 dén 100 mg/kg (thé trong). C6 thé sir dung mdt 14n 1 ngdy hoic trong cac
liéu chia nhé mdi ngay thong qua dudng miéng hodic ngoai dudng tidu héa.

Tay thudc vao phuong phap sir dung, dugce phim theo sang ché c6 thé chira hop chat
¢6 cong thirc hoa hoc 1 hodc mudi duge dung ctia nd vdi lugng nim trong khoang tir 0,001
dén 99% theo khéi Iirong, tt hon 13 tir 0,01 dén 60% theo khéi lwong.

Dugc phém theo séng ché c6 thé duogc sir dung cho cac loai dong vt c6 vii nhu chudt
céng, chudt nhit, dong vat nubi, con ngudi hodc céac loai twong tu, thong qua nhiéu duodng
dung khéc nhau. Dugc phim c6 thé dugc sir dung theo nhiéu cach khac nhau, vi dy, tiém qua
duong miéng, truc trang, trong tinh mach, trong co, dudi da, trong ndi mac tir cung hoéc
trong néo thét.

Hiéu qua c6 loi

Nhur da d& cip & trén, hop chét c6 cong thirc héa hoc 1 theo sang ché c6 thé e ché
hoat tinh enzym PRS va do d6 co6 thé duoc sir dung hi€u qua trong viéc ngén ngira hogc diéu
tri cac bénh do hoat tinh PRS (prolyl-tARN synthetaza) bét thudng gdy ra, vi du, ung thu,
bénh viém nhiém, bénh tu mién va xo hoda.

Vi du thye hién sang ché

Dudi day, sang ché s& duge mo 4 chi tiét hon nhér cac vi du. Tuy nhi€n, cac vi du nay
duogc dua ra chi nhim muc dich minh hoa sang ché, va khong nén dugc hiéu 14 lam gidi han
pham vi ciia séng ché,

Vi du 1: Piéu ché 1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(4-phenyl-1H-benzo[d]imidazol-1-

yDpropan-2-on
O = Q
WN

Bugc 1-1: DPidu ché bénzyl (2R,3S)-2-(3-bromo-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-bromo-2-oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat (5 g, 10,32 mmol) dugc hoda tan trong dung mdi hdn hop chita metanol va
tetrahydrofuran (1:1) (20 mL, 0,5 M) va sau d6 dugc lam lanh xuéng nhiét @6 0°C. Sau @9,
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natri borohydrua (390 mg, 10,32 mmol) dugc bd sung vao hdn hop niy va khudy & nhiét do
0°C trong 30 phit. Nhiét d6 dugc ting 1én dén nhiét do trong phong va hdn hop ndy dugc |
khudly thém trong 12 gid. Khi phan tmg dugc hoan thanh, tién hanh cic phan tmg tiép theo
ma khong can quy trinh xir Iy va tinh ché.

Buéc 1-2: DPidu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(oxiren-2-
ylmetyl)piperidin-1-carboxylat

Kali hydroxit (203 mg, 3,61 mmol) d4 hoa tan v6i hrgng nhé nude duge bd sung vio
dung dich phan ng Dbenzyl (2R,3S)-2-(3-bromo-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat thu dugc tir bude 1-1, va sau do khudy & nhiét
d6 trong phong trong 1 gid. Khi phan tmg duge hoan thanh, dung mdi dugc loai bo, va hén
hop thu dugc duge pha lofing bing etyl axetat va sau d6 rira bang dung dich natri clorua bio
hoa. Lép hitu co duge thu gom, dugce lam kho béng magie sulfat, dugc loc va sau d6 dugce cd
trong diéu kién 4p sult gidm, va dugc tinh ché bang k¥ thust séc ky cot (hexan:etyl axetat = 4:
1) dé thu dugc hop chit néu & d& muyc nay (3,4 g, hidu suét hai budc: 81%)).

Buéc 1-3: Dibu ché  benzyl  (2R,3S)-2-(3-azido-2-hydroxypropyl)-3-(tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,38)-3~((tert-butyldiemthylsilyl)oxy)-2-(oxiren-2-yImetyl)piperidin-1-
carboxylat (3,4 g, 8,38 mmol) thu dugc tir budc 1-2 dwoc hoa tan trong dung mdi hdn hop
chira metanol va nu6e (8:1) (90 mL, 0,09 mmol) c6 bb sung natri azit (2,7 g, 41,92 mmol) va
amoni clorua (1,3 g, 25,15 mmol) v sau d6 dugc khudy trong diéu kién hdi hwu & nhiét d6
70°C trong 6 gid. Khi phén tmg dugc hoan thanh, hdn hop thu dugce dugc pha loing bing
etyl axetat va sau d6 rira bang dung dich natri clorua bo hoa. Lép hitu co duge thu gom,
dugc 1am kho bang magie sulfat, duoc loc va sau d6 dugc cb trong diéu kién 4p suét giam, va
dugc tinh ché bing k¥ thuét sic ky cot (hexan:etyl axetat =3 : 1) d& thu dugc hop chét néu &
@ muc nay (3,8 g, hiéu suit: 98%).

Buéc 1-4: DPidu ché benzyl  (2R,3S)-2-(3-amino-2-hydroxypropyl)-3-((tert-
butyldiemthylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-azido-2-hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-
1-carboxylat (1,5 g, 3,34 mmol) thu dugc tir budc 1-3 duge hoa tan trong dung mdi hén hgp
chira tetrahydrofuran va nude (8:2) (50 mL, 0,08 M) c6 b sung triphenyl phosphin (1,8 g,
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6,69 mmol) va dugc khudy & nhiét d trong phong trong 6 gid. Khi phan tmg dugc hoan
thanh, hén hop thu duge dugce pha lodng bing etyl axetat v rira bing dung dich natri clorua
bio hoa. Lép hitu co dugc thu gom, duge 1am khd bing magie sulfat, duge loc va éau ds
duge cb trong didu kién 4p suAt gidm, va dugc tinh ché bing k§ thuit sic ky cot
(diclometan:metanol = 9: 1) dé thu dugc hop chét néu & ¢ myc ndy (1,2 g, hiéu suit: 81%).
Budc 1-5: Didu ché benzyl (2R,3S)-2-(3-((3-bromo-2-nitrophenyl)amino)-2-hydroxypropyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat | ‘

Benzyl (2R,3S)-2-(3-amino-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (120 mg, 0,27 mmol) thu dugc tir budc 1-4
dugc hoa tan trong N,N-dimetylformamit (1 mL, 0,3 M) c6 b sung 1-bromo-3-flo-2-
nitrobenzen (59 mg, 0,27 mmol) va diisopropyl etyl amin (94 mg, 0,54 mmol) va sau d6 duoc
khudy trong diéu kién hdi hru & nhiét d6 80°C trong 6 gid. Khi phan tmg dugc hoan thanh,
dung méi duogc loai bd va hdn hop thu duge duge pha loing bing etyl axetat va rira bing
dung dich natri clorua béo hoa. Lép hitu co duge thu gom, duge 1lam khd b%mg magie sulfat,
duoc loc va sau d6 dugce co trong diéu kién ap suét giam, va dugc tinh ché bang k¥ thuat séc
ky cot (hexan:etyl axetat = 2:1) dé thu duoc hop chit néu & d& myc nay (120 mg, hiéu sut:
71%).

Buéc 1-6: Didu ché benzyl  (2R,3S)-2-(3-((2-amino-2-bromophenyl)amino)-2-
hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,38S)-2-(3-((3-bromo-2-nitrophenyl)amino)-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (120 mg, 0,19 mmol) thu duogc tir budc 1-5
dugc hoa tan trong metanol (6 mL, 0,03 M) c6 bd sung mdt lugng Raney niken thich hgp.
Sau khi ndi v6i bong béng hydro, hdn hop duge khudy & nhiét d6 trong phong trong 1 gid.
Khi phan tmg duoc hoan thanh, dung dich phan {mg dugc loc bang xelit va duge cd trong
didu kién &p suét giam. Cac phan tmg sau d6 duoc tién hanh khong can quy trinh tinh ché.
Budc 1-7: Pidu ché benzyl (2R,3S)-2-(3-((4-bromo-1H-benzo[dJimidazol-1-yl)-2-
hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl  (2R,3S)-2-(3-((2-amino-2-bromophenyl)amino)-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (120 mg, 0,20 mmol) thu duoc tir bude 1-6
dugc hoa tan trong toluen (1 mL, 0,3M) c6 bb sung axit papa-toluen sulfonic (7 mg, 0,04
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mmol) va trietylorthoformat (100 ul, 0,42 mmol) va sau d6 dugc khqu & nhiét do 40°C
trong 12 gio. Khi phan tmg dwoc hoan thanh, hdn hop thu dugc duoc pha losng bang etyl
axetat va rira bang dung dich natri clorua bio hoa. Lp hitu co duoc thu gom, 1am kho bing
magie sulfat, loc va ¢6 trong diéu kién &p sudt giam, va sau d6 duoc tinh ché bang k§ thust
sic ky cot (hexan:etyl axetat = 1:2) @ thu dugc hop chit néu & d& muyc niy (64 mg, hiéu suét:
55%).

Budc 1-8: Didu ché benzyl (2R,3S)-2-(3-(4-bromo-1H-benzo[d]imidazol-1-yl)-2-oxopropyl)-
3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,3S)-2~(3-((4-bromo-1H-benzo[d]imidazol-1-yl)-2-hydroxypropyl)-3-
((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (64 mg, 0,11 mmol) thu dugc tir bude 1-7
duoc hoa tan trong diclometan (1 mL, 0,1 M) ¢6 bd sung Dess-Martin periodinan (54 mg,
0,13 mmol) va sau d6 dwoc khuy & nhiét d6 trong phong trong 3 gio. Khi phan tmg dwoc
hoan thanh, hdn hop thu dugc dugc pha lodng bing etyl axetat va rira bang dung dich natri
clorua bdo hoa. Ldp hitu co duge thu gom, lam kho b%mg magie sulfat, loc va cd trong diéu
kién 4p sudt giam, va sau d6 dugc tinh ché bing ki thuat sic ky cdt (diclometan:metanol =
15:1) dé thu dwoc hop chit néu & d& muc niy (49 mg, higu suat: 77%).

Bude 1-9: Didu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(2-oxo-3-(4-phenyl-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-(4-bromo-1H-benzo[d]imidazol-1-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (49 mg, 0,08 mmol) thu duoc tir budc 1-8 dugc
hoa tan trong N,N-dimetylformamit (3 mL, 0,03 M) c6 bd sung axit phenylboronic (15 mg,
0,12 mmol), tetrakis (triphenylphosphin)paladi(0) (19 mg, 0,02 mmol) va dung dich natri
cacbonat chira nude 2M (300 ul, 0,3 M) va dugc khudy & nhiét dd 120°C trong 45 phit bang
cach sir dung thiét bi 16 vi séng. Khi phan ting dugc hoan thanh, hén hop thu duge duge pha
lodng bing etyl axetat va rira bang dung dich natri clorua bdo hoa. Lép hitu co duge thu gom,
lam kho b%.ng magie sulfat, loc va c6 trong diéu kién ap suét gidm, va sau d6 dugc tinh ché
bing k¥ thust sic ky cot (etyl axetat 100%) dé thu dugc hop chit néu & @& muc ndy (42 mg,
hiéu suét: 85%).

Buéc  1-10: DPidu  ché  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-phenyl-1H-
benzo[d]imidazol-1-yl)propan-2-on
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Benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(2-oxo-3-(4-phenyl-1H-
benzo[d]imidazol-1-yl)propyl)piperidin-1-carboxylat (42 mg, 0,07 mmol) thu duoc tir budc
1-9 dugc hda tan trong dung dich hydro clorua 6N (2 mL 0,04 M) va sau d6 dugc khudy
trong diéu kién hdi huu trong 1 gid. Khi phén tmg dugc hoan thanh, dung dich phan tmg dugc
1am Ianh xudng nhiét d6 0°C, dwgc trung hoa (pH 7) bing kali cacbonat, va dugc chiét bang
dung dich hdn hop chita cloroform va mot lugng nhé axeton. Lép hitu co dugce thu gom, lam
khé bing magie sulfat, loc va ¢b trong didu kién 4p suét gidm, va sau d6 duoc tii két tinh

bang dietylete dé thu dugc hop chét néu & d& muc nay (17 mg, hiéu suit: 70%).

IH-NMR (500 MHz, DMSO-ds) : R 8,01 (s, 1H), 7,67 (d, 1H), 7,43 (m, 3H), 7,23 (m,
3H), 6,99 (d, 1H), 4,82 (dd, 2H), 4,64 (m, 1H), 2,77 (m, 1H), 2,68 (d, 1H), 2,25 (m, 1H), 2,22
(m, 2H), 1,78 (m, 1H), 1,68 (m, 1H), 1,48 (m, 1H), 1,25 (m, 1H), 1,12 (m, 1H)

Vi du 2: Pidu ché 1-(4-(3-flophenyl)-1H-imidazo[4,5-c]pyridin-1-yl)-3-(2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Budc 2-1: DPidu ché benzyl (2R,3S)-3-(3-(4-bromo-1H-imidazo[4,5-c]pyridin-1-yI)-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

4-bromo-1H-imidazo[4,5-c]pyridin (204 mg, 1,03 mmol) dugc hoa tan trong N,N-
dimetylformamit (4 mL, 0,25 M) c6 bd sung kali cacbonat (285 mg, 2,06 mmol) va sau d6
dwoc khudy & nhiét do trong phong trong 10 phit. Sau d6, benzyl (2R,3S)-2-(3-bromo-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (500 mg, 1,03 mmol) duoc
bd sung vao hdn hop ndy va khudy & nhiét d6 trong phong trong 3 gid. Khi phan timg dugce
hoan thanh, dung mdi dugc loai bd va hdn hop thu duge dwgc pha lodng bing etyl axetat va
rira bang dung dich natri clorua bdo hoa. Lép hitu co duge thu gom, lam kho bang magie
sulfat, loc va ¢d trong didu kién 4p suéit gidm, va sau d6 duogc tinh ché bang k¥ thuft séc ky
¢t (diclometan: metanol = 10:1) @8 thu dugc hop chit néu & d& muc nay (554 mg, hidu suét:
89%).

Bude 2-2: Didu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(4-(3-flophenyl)-1H-
imidazo[4,5-c]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat
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Benzyl (2R,3S)-3-(3-(4-bromo-1H-imidazo[4,5-c]pyridin-1-y1)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (91 mg, 0,15 mmol) thu dugc tir bude 2-1 duge
hoa tan trong N,N-dimetylformamit (3 mL, 0,05 M) c¢6 bd sung 1an luot axit (3-
flophenyl)boronic (31 mg, 0,23 mmol), tetrakis(triphenylphosphin)paladi (35 mg, 0,03 mmol)
va natri cacbonat 2M (0,3 mL, 0,61 mmol) va sau d6 dugc khudy & nhiét do trong phong
trong 5 phiit. Sau d6, hén hop dugc phan tmg & nhiét do 130°C trong 45 phut bang céch sir
dung 10 vi séng. Khi phan tmg dugc hoan thanh, dung mdi dugc loai bd va hdn hop thu dugc
dugc pha logng bing etyl axetat va rira bing dung dich natri clorua bio hoa. Lép hitu co duge
thu gom, 1am kho bing magie sulfat, loc va cb trong didu kién 4p suft giam, va sau d6 duoc
tinh ché bing k¥ thuét séc ky cot (hexan:etyl axetat = 1:2) dé thu dugc hop chit néu & & muc
nay (61 mg, hiéu sudt: 65%). |

Buéc 2-3: DPibu ché 1-(4-(3-flophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Benzyl (2R,3S)-3+((tert-butyldimetylsilyl)oxy)-2-(3-(4-(3-flophenyl)-1H-imidazo[4,5-
c]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat (61 mg, 0,10 mmol) thu duoc tir bude 2-2
dugc hoa tan trong dung dich hydro clorua 6N (3 mL 0,03 M) va sau d6 khudy trong diéu
kién hdi huru trong 1 gid. Khi phan tmg dwoc hoan thanh, dung dich phan tmg dwoc 1am lanh
xubng nhiét d6 0°C, duoc trung hoa (pH 7) bang kali cacbonat va sau d6 dugc chiét bang
dung dich hdn hop chira cloroform va mdt luong nhé axeton. Lép hitu co duge thu gom, Jam
khd b%ng magie sulfat, loc va c6 trong diéu kién ap suét giam, va sau d6 duoc tai két tinh
bang dietylete d& thu duoc hop chit néu & d& myc niy (19 mg, hidu suat: 52%).

TH-NMR (500 MHz, DMSO-d) : 5 8,64 (d, 1H), 8,59 (d, 1H), 8,44 (d, 1H), 8,33 (s,
1H), 7,56-7,61 (m, 2H), 7,29-7,32 (m, 1H), 5,46 (m, 2H), 5,01 (s, 1H), 3,12 (bs, 1H), 3,00
(dd, 1H), 2,89 (d, 1H), 2,81 (s, 1H), 1,92 (m, 1H), 1,63 (d, 1H), 1,23-1,46 (m, 3H).

Vi du 3: Pidu ché 1-(4-(3-clophenyl)-1H-imidazo[4,5-c]pyridin-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

Hop chit néu & @ muc nay (18 mg, hiéu sudt: 33%) thu duogc theo cach tuong tur nhu
trong vi du 2, ngoai trir 13 axit (3-clophenyljboronic dugc sir dung thay cho axit (3-
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flophenyl)boronic.

'H-NMR (500 MHz, DMSO-ds) : § 8,86 (s, 1H), 8,74 (d, 1H), 8,44 (d, 1H), 8,34 (s,
1H), 7,52-7,60 (m, 3H), 5,42 (m, 2H), 4,92 (s, 1H), 3,07 (m, 1H), 2,98 (dd, 1H), 2,86 (d, 1H),
2,73 (m, 1H), 1,61 (d, 1H), 1,24-1,43 (m, 3H).

Vi du 4: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-(3-(triflometyl)phenyl)-1H-
imidazo[4,5-c]pyridin-1-yl)propan-2-on '

CF3

Hop chit néu & d muc nay (22 mg, hiéu suat: 39%) thu dugc theo céch twong ty nhu
trong vi du 2, ngoai trir 13 axit (3-triflometyl)boronic dugc st dung thay cho axit (3-
flophenyl)boronic. |

TH-NMR (500 MHz, DMSO-ds) : 8 9,16 (s, 1H), 9,08 (d, 1H), 8,48 (d, 1H), 8,36 (s,
1H), 7,79-7,85 (m, 2H), 7,60 (d, 1H), 5,46 (m, 2H), 4,95 (s, 1H), 3,09 (bs, 1H), 2,99 (dd, 1H),
2,87 (d, 1H), 2,77 (s, 1H), 1,92 (m, 1H), 1,62 (d, 1H), 1,27-1,44 (m, 3H).
Vi du 5: Didu ché 1-(4-(3-clo-5-flophenyl)-1H-imidazo[4,5-c]pyridin-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & d& muc ndy (19 mg, hiéu suét: 34%) thu dugc theo cich twong tw nhu
trong vi du 2, ngoai trr 13 axit (3-clo-5-flometyl)boronic dugc sir dung thay cho axit (3-
flophenyl)boronic.

TH-NMR (500 MHz, DMSO-de) : 5 8,78 (s, 1H), 8,59 (d, 1H), 8,45 (d, 1H), 8,38 (s,
1H), 7,62 (d, 1H), 7,55 (m, 1H), 5,46 (m, 1H), 4,92 (m, 1H), 3,09 (m, 1H), 2,98 (dd, 1H), 2,86
(d, 1H), 2,74 (m, 1H), 1,92 (m, 1H), 1,61 (d, 1H), 1,25-1,40 (m, 3H).
Vi du 6: Pidu ché 1-(4-(3,5-diclophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,
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Hop chét néu & d& myc ndy (20 mg, hiéu suét: 36%) thu duoc theo céch twong ty nhur
trong vi du 2, ngoai trir 14 axit (3,5-diclophenyl)boronic duge sir dung thay cho axit (3-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-de) : & 8,85 (d, 2H), 8,47 (d, 1H), 8,38 (s, 1H), 7,72 (m,
1H), 7,62 (m, 1H), 5,46 (m, 2H), 4,93 bs, 1H), 3,07 (m, 1H), 2,98 (dd, 1H), 2,86 (d, 1H), 2,75
(m, 1H), 1,92 (m, 1H), 1,61 (d, 1H), 1,25-1,41 (m, 3H).
Vi du 7: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-(pyrolidin-1-yl)-1H-
imidazo[4,5-c]pyridin-1-yl)propan-2-on,

> @

Budc 7-1: Didu ché benzyl (2R,3S)-2-(3-(4-bromo-1H-imidazo[4,5-c]pyridin-1-yl)-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

Hop chét néu & d& muc ndy (554 mg, hiéu suit: 89%) thu dugc tir 4-bromo-1H-
imidazo[4,5-c]pyridin (204 mg, 1,03 mmol), theo cach twong t nhur trong budc 2-1 cua vi du
2.

Budc 7-2: Diéu ché benzyl (2R,3S)-3-((tert-butyldimetylsily)oxy)-2-(3-(4-(pyrolidin-1-yI)-
1H-imidazo[4,5-c]pyridin-1-y1)-2-oxopropyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-(4-bromo-1H-imidazo[4,5-c]pyridin-1-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (100 mg, 0,17 mmol) thu dugc tr budc 7-1
dugc hoa tan trong etanol (3 mL, 0,05 M) c6 bd sung 1an luot pyrolidin (27 plL, 0,33 mmol)
va trietylamin (93 pL, 0,66 mmol) va sau d6 khudy trong diéu kién hdi hru & nhiét do 80°C
trong 72 gid. Khi phan ing dugc hoan thanh, dung méi duoc loai b va hén hop thu duge
dugc pha lodng bing etyl axetat va rira bing dung dich natri clorua bdo hda. Lép hitu co duge
thu gom, 1am khé bing magie sulfat, loc vi cd trong didu kién 4p suét giam, va sau d6 duge
tinh ché bang k§ thuat séc ky cot (hexan:etyl axetat = 1:2) & thu dugc hop chét néu & dé myc
nay (88 mg, hiéu suét: 89%).

_27-



27705

Bude 7-3: Didu ché (2R,3S)-3-hydroxypiperidin-2-y1)-3-(4-(pyrolidin-1-y1)-1H-imidazo[4,5-
c]pyridin-1-yl)propan-2-on

Benzyl (2R,3S)-3-((tert-butyldimetylsily)oxy)-2-(3-(4-(pyrolidin-1-yl)-1H-
imidazo[4,5-c]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat (88 mg, 0,15 mmol) thu
duoc tir bude 7-2 duge hoa tan trong dung dich axit clohydric 6N (3 mL, 0,05 M) va sau d6
khudly trong diéu kién hdi lwu trong 1 gio. Khi phan tmg dugc hoan thanh, dung dich phan
{ing duoc 1am lanh xubng nhiét d6 0°C, duoc trung hoa (pH 7) béng kali cacbonat va sau d6
duoc chiét bing dung dich hdn hop chira cloroform va mdt lugng nhé axeton. Lép hitu co
dugce thu gom, 1am khd bing magie sulfat, loc va cb trong diéu kién 4p sult giam, va sau d6
dugc tai két tinh bing dietylete dé thu duoc hop chét néu & d& muc ndy (23 mg, hiéu sut:
45%).

'H-NMR (500 MHz, DMSO-ds) : 8 7,87 (s, 1H), 87,73 (d, 1H), 6,65 (d, 1H), 5,25 (m,
2H), 4,97 (s, 1H), 3,84 (s, 4H), 3,23 (s, 1H), 2,87-3,09 9m, 2H), 2,78 (S, 1H), 1,94 (m, SH),
1,64 (d, 1H), 1,42 (m, 1H), 1,31 (s, 2H).

Vi du 8: Didu ché 1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(5-phenyl-1H-benzo[d]imidazol-1-
yDpropan-2-on .

—=N

Hop chit néu & d& muc nay (25 mg, hiéu suét: 81%) thu duoc theo cach trong tw nhu
trong vi du 1, ngoai trit 13 4-bromo-1-flo-2-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1.

TH-NMR (500 MHz, DMSO-ds) : 5 8,08 (s, 1H), 7,89 (s, 1H), 7,69 (d, 2H), 7,52 (d,
2H), 7,45 (m, 2H), 7,33 (m, 1H), 5,34 (dd, 2H), 4,85 (d, 1H), 3,16 (m, 1H), 2,93 (m, 1H), 2,30
(m, 1H), 2,65 (m, 1H), 2,38 (m, 2H), 1,89 (m, 1H), 1,56 (m, 1H), 1,35 (m, 1H), 1,22 (m, 1H)
Vi du 9: Pibu ché 1-(5-(2-flophenyl)-1H-imidazo[4,5-b]pyridin-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on '

s @\@
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Busc 9-1: DPiéu ché benzyl (2R,3S)-2-(3-(5-bromo-1H-imidazo[4,5-b]pyridin-1-y1)-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

5-bromo-1H-imidazo[4,5-b]pyridin (245 mg, 1,24 mmol) d‘uqc hoa tan trong N,N-
dimetylformamit (5 mL, 0,25 M) c6 bb sung kali cacbonat (324 mg, 2,48 mmol) va sau d6
duoc khudy & nhiét d6 trong phong trong 10 phut. Sau do, benzyl (2R,3S)-2-(3-bromo-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (600 mg, 1,24 mmol) duoc
bd sung viao hdn hop niy va khudy & nhiét do trong phong trong 3 gid. Khi phan tmg duoc
hoan thanh, dung mdi duoc loai bd va hdn hop thu duge dugc pha lodng bé.ng etyl axetat va
rita bing dung dich natri clorua bdo hoa. Lép hitu co dugc thu gom, 1am kho bing magie
sulfat, loc va cd trong diéu kién 4p suft gidm, va sau d6 dugc tinh ché bang k§ thust séc ky
cot (diclometan:metanol = 10:1) d& thu dwoc hop chit néu & d& muc nay (300 mg, hiéu sut:
40%).

Budc 9-2: Didu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(2-flophenyl)-1H-
imidazo[4,5-b]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3~(5-bromo-1H-imidazo[4,5-b]pyridin-1-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (50 mg, 0,08 mmol) thu duoc tlr bude 9-1 duqé
hoa tan trong N,N-dimetylformamit (2 mL, 0,05 M) c6 bd sung lan lugt axit (2-
flophenyl)boronic (18 mg, 0,13 mmol), tetrakis(triphenylphosphin)paladi (20 mg, 0,02 mmol)

va natri cacbonat 2M (0,2 mL, 0,33 mmol) va sau d6 dwgc khudy & nhiét d trong phong
| trong 5 phut. Sau d6, hdn hop dugc phan tmg & nhiét do 150°C trong 30 phut bang céch st
dung 10 vi song. Khi phan tng duoc hoan thanh, dung méi dugce loai bd va hdn hop thu duoc
dugc pha lodng bang etyl axetat va rira bing dung dich natri clorua bo hda. Lép hitu co duge
thu gom, 1am kho bing magie sulfat, loc va ¢b trong didu kién 4p suét giam, va sau d6 duge
tinh ché bang k¥ thust sic ky cot (hexan:etyl axetat = 1:2) dé thu dugc hop chit néu & dé muc
ndy (40 mg, hidu suét: 78%).
Budc 9-3: Didu ché 1-(5-(2-flophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
~ Benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(2-flophenyl)-1H-imidazo[4,5-
b]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat (40 mg, 0,06 mmol) thu duge tir budc 9-2
duge hoa tan trong dung dich hydro clorua 6N (3 mL, 0,02 M) va sau 46 duogc khudy trong
didu kién hdi Iuu trong 1 gid. Khi phan tmg dugc hoan thanh, dung dich phan img dugc lam
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lanh xudng nhiét d6 0°C, dugc trung hoa (pH 7) bing kali cacbonat va sau d6 duoc chiét
bang dung dich hdn hop chira cloroform vi mot lrgng nhd axeton. Lép hitu co duge thu
* gom, 1am khd bing magie sulfat, loc va cb trong diéu kién 4p sudt giam, va sau d6 dugc tai

két tinh bing dietylete dé thu dugc hop chit néu & d muc nay (17 mg, hiéu sudt: 70%).

'H-NMR (500 MHz, DMSO-ds) : & 8,36 (s, 1H), 8,00 (d, 1H), 7,94 (t, 1H), 7,66 (d,
1H), 7,46 (m, 1H), 7,53 (m, 2H), 5,40 (dd, 2H), 4,86 (d, 1H), 3,03 (m, 1H), 2,95 (dd, 1H),
2,83 (d, 1H), 2,70 (m, 1H), 2,42 (m, 1H), 2,39 (m, 1H), 1,92 (d, 1H), 1,59 (d, 1H), 1,35 (m
1H), 1,23 (m, 1H).

Vi du 10: DPidu ché 1-(5-(3-flophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

N

“‘\OHO 14 '

Hop chét néu & @& muc nay (18 mg, hidu sut: 72%) thu dwoc theo cach twong tw nhu
trong vi du 9, ngoai trir 1a axit (3-ﬂophenyl)boronic” duoc st dung thay cho axit (2-
flophenyl)boronic. D - ' ' '

IH-NMR (500 MHz, DMSO-dg) : & 8,34 (s, 1H), 7,99 (t, 2H), 7,93 (m, 2H), 7,54 (dd,
1H), 7,23 (dt, 1H), 5,40 (dd, 2H), 4,85 (d, 1H), 3,00 (m, 1H), 2,95 (dd, 1H), 2,83 (d, 1H), 2,69
(m, 1H), 2,45 (m, 1H), 2,38 (t, 1H), 1,92 (d, 1H), 1,59 (d, 1H), 1,35(m, 1H), 1,25 (m, 1H).
Vi dy 11: DPidu ché 1-(5-(4-flophenyl)-1H-imidazo[4,5-b]pyridin-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

N

S Y
N
N NN
H . 4
F

Hop chét néu & d& muc ndy (17 mg, hi¢u suét: 70%) thu duge theo cach trong ty nhu
trong vi du 9, ngoai trir 1a axit (4-flophenyl)boronic duge st dung thay cho axit (2-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-ds) : & 8,32 (s, 1H), 8,17 (m, 2H), 7,89 (dd, 1H), 7,86
(dd, 1H), 7,33 (m, 2H), 5,39 (dd, 2H), 4,84 (d, 1H), 3,02 (m, 1H), 2,95 (dd, 1H), 2,83 (d, 1H),
2,69 (m, 1H), 2,43 (m, 1H), 2,38 (m, 1H), 1,92 (d, 1H), 1,59 (d, 1H), 1,35 (m, 1H), 1,25 (m,
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1H).

Vi du 12: Diéu ché 1-(5-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on '

: sOH : i
N o) ’_N
N \

Hop chét néu & d& muyc nay (19 mg, hiéu suét: 80%) thu duoc theo cach tuong tr nhur
trong vi du 9, ngoai trir 1a axit (3-clophenyl)boronic dugc st dung thay cho axit (2-
clophenyl)boronic. |

'H-NMR (500 MHz, DMSO-ds) : & 8,35 (s, 1H), 8,18 (s, 1H), 8,10 (d, 1H), 8,01 (d,
1H), 7,94 (d, 1H), 7,52 (t, 1H), 7,47 (d, 1H), 5,40 (dd, 2H), 4,85 (d, 1H), 3,05 (m, 1H), 2. 94
(dd, 1H), 2,83 (d, 1H), 2,69 (m, 1H), 2,43 (m, 1H), 2,38 (m, 1H), 1,92 (d, 1H), 1,59 (d, 1H),
1,35 (m, 1H), 1,25 (m, 1H).
Vi du 13: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5~(3-(triflometyl)phenyl)-1H-
imidazo[4,5-b]pyridin-1-yl)propan-2-on,

N

WOH
N C
H N \O\@ 3

Hop chét néu & dé muc nay (20 mg, hiéu suét: 75%) thu dugc theo cach tuong ti nhur
trong vi du 9, ngoai trir 13 axit 3-(triflometyl)phenyl)boronic dugc sir dung thay cho axit (2-
flophenyl)boronic.

TH-NMR (500 MHz, DMSO-ds) : & 8,47 (s, 1H), 8,43 (m, 1H), 8,37 (d, 1H), 8,04 (m,
2H), 7,74 (m, 2H), 5,42 (dd, 2H), 4,84 (d, 1H), 3,03 (m, 1H), 2,96 (dd, 1H), 2,83 (d, 1H), 2,68
(m, 1H), 2,44 (m, 1H), 2,38 (m, 1H), 1,92 (d, 1H), 1,59 (d, 1H), 1,35 (m, 1H), 1,25 (m, 1H).
Vi du 14: Diéu ché 1-(6-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

.‘\\OHO F N
N \

H N=

Budc 14-1: Pidu ché benzyl (2R,3S)-2-(3-(6-bromo-3H-imidazo[4,5-b]pyridin-3-yl)-2-
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oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

6-bromo-3H-imidazo[4,5-b]pyridin (204 mg, 1,03 mmol) dugc hoa tan trong N,N-
dimetylformamit (3 mL, 0,34 M) c6 bb sung kali cacbonat (285 mg, 2,06 mmol) va sau d6
duge khudy & nhiét d trong phong trong 10 phit. Sau d6, benzyl (2R,3S)-2-(3-bromo-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (500 mg, 1,03 mmol) dugc
bd sung vao hdn hgp nay & nhiét d9 trong phong trong 3 gid. Khi phéan mg dugc hoan thanh,
dung méi duoc loai bd va hdn hop thu duoc duoc pha lofing bing etyl axetat va rira bing
dung dich natri clorua bdo hoa. Lép hitu co duge thu gom, 1am kho bing magie sulfat, loc va
¢b trong didu kién 4p sudt gidm, va sau d6 dwgc tinh ché bing k§ thuat sic ky cbt
(diclometan:metanol = 10:1) d& thu duoc hop chit néu & @& muc ndy (266 mg, hiéu suit:
43%).

Budc 14-2: Pidu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(6-(3-clophenyl)-
3H-imidazo[4,5-b]pyridin-3-yl)-2-oxopropyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-(6-bromo-3H-imidazo[4,5-b]pyridin-3-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (75 mg, 0,13 mmol) thu dugc tir budc 14-1
duoc hoa tan trong N,N-dimetylformamit (2 mL, 0,07 M) c6 b sung Ian luot axit (3-
clophenyl)boric (29 mg, 0,19 mmol), tetrakis(triphenylphosphin)paladi (30 mg, 0,03 mmol)
vA natri cacbonat 2M (0,25 mL, 0,5 mmol) v& sau d6 dwgc khudy & nhiét d trong phong
trong 5 phut. Sau d6, hdn hop dugc phan tmg & nhiét @6 150°C trong 30 phut bing céch st
dung 16 vi séng. Khi phan tmg dugc hoan thanh, dung mdi dugc loai bd va hdn hop thu duge
dugc pha loéng bing ety axetat va rira bang dung dich natri clorua bo hoa. Lép hitu co duge
thu gom, 1am khé bing magie sulfat, loc va ¢b trong diéu kién &p suét giam, va sau d6 dugc
tinh ché bang k¥ thust séc ky cot (hexan:etyl axetat = 1:2) d thu dugc hop chét néu & @& muc .
ndy (62 mg, hidu sut: 78%).

Budc 14-3: 1-(6-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Benzyl - (2R,3S)-3~((tert-butyldimetylsilyl)oxy)-2-(3-(6-(3-clophenyl)-3H-
imidazo[4,5-b]pyridin-3-y1)-2-oxopropyl)piperidin-1-carboxylat (62 mg, 0,1 mmol) thu dugc
tlr bude 14-2 duogce hoa tan trong dung dich hydro clorua 6N (3 mL, 0,03 M) va sau d6 duogc
khudy trong diéu kién hdi hru trong 1 gid. Khi phan tmg dugc hoan thanh, dung dich phan
ung dugc 1am lanh xubng nhiét d6 0°C, dugce trung hoa (pH 7) bang kali cacbonat va sau d6
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dugc chiét bing dung dich hdn hop chira cloroform va mdt luong nhd axeton. Lép hitu co
dugc thu gom, 1am khd bang magie sulfat, loc va ¢b trong diéu kién 4p sudt giam, va sau d6
duoc tai két tinh bing dietylete d& thu duoc hop chét néu & d& muc nay (28 mg, hiéu suét:
75%).

'H-NMR (500 MHz, DMSO-ds) : & 8,65 (d, 1H), 8,41 (d, 1H), 8,35 (s, 1H), 7,84 (s,
1H), 7,74 (d, 1H), 7,48 (t, 1H), 7,44 (d, 1H), 5,36 (dd, 2H), 4,79 (d, 1H), 2,99 (m, 2H), 2,81
(d, 1H), 2,67 (m, 1H), 2,47 (m, 1H), 2,37 (m, 1H), 1,90 (m, 1H), 1,58 (d, 1H), 1,35 (m, 1H),
1,24 (m, 1H).
Vi du 15: Piéu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-3H-
imidazo[4,5-b]pyridin-3-yl)propan-2-on

WOH N '
N ¢\

H N/

Hop chit néu & & muc nay (33 mg, hiéu sudt: 76%) thu dwoc theo céch tuwong ty nhu
trong vi du 14, ngoai trir 1a axit (3-(triflometyl)phenyl)boronic dugc str dung thay cho axit (3-
clophenyl)boronic.

IH-NMR (500 MHz, DMSO-ds) : § 8,70 (d, 1H), 8,48 (d, 1H), 8,38 (s, 1H), 8,09 (m,
2H), 7,75 (m, 1H), 5,37 (dd, 2H), 4,80 (d, 1H), 3,00 (m, 2H), 2,82 (d, 1H), 2,68 (m, 1H), 2,51
(m, 1H), 2,38 (m, 1H), 1,90 (m, 1H), 1,59 (d, 1H), 1,35 (m, 1H), 1,26 (m, 1H).
Vi du 16: Diéu ché 1-(5-(3-flophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on |

S ¥s ‘ ~

Bu6c 16-1: Diéu ché benzyl (2R,35)-2-(3- (5-bromo-4-metyl—lH-benzo[d]mudazol- -yl)-2-
oxopropyl) 3- ((text-butyldunetylsﬂyl)oxy)plpendm-l-carboxylat
| 5-bromo-4-mety1—lH—benzo[d]lrmdazol (86,53 mg, 0,41 mmol) dugc hoa tan trong

N,N-dimetylformamit (2 mL, 0,20 M), kali cacbonat (114,09 mg, 0,83 mmol) dwoc bd sung
vao hén hop nay va sau d6 khudy & nhiét d6 trong phong trong 10 phit. Sau do, benzyl
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(2R,35)-2-(3-bromo-2-oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (200
mg, 0,41 mmol) duoc b sung vao hdn hop ndy va duoc khudy & nhiét d6 trong phong trong
3 gid. Khi phan tmg dugc hoan thanh, dung mdi dugc loai bd va hdn hop thu duge duoc pha
loiing bang etyl axetat va rira bing dung dich natri clorua bdo hoa. Lép hitu co dugce thu gom,
1am kho béng magie sulfat, loc va cd trong diéu kién 4p sut giam, va sau d6 duoc tinh ché
bang k¥ thudt sic ky cot (hexan:etyl axetat = 5:1) dé thu dwoc hop chét néu & d& muc nay
(217 mg, hidu sudt: 86%).

Budc 16-2: Didu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-flophenyl)-4-
metyl-1H- benzo[d]imidazol-1-yl)-2-oxopropyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-(5-bromo-4-metyl-1H-benzo[d]imidazol-1-yl)-2-oxopropyl)-3-
((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (50 mg, 0,08 mmol) thu dugc tir budc 16-
1 dugc hoa tan trong N,N-dimetylformamit (1,5 mL, 0,05 M) c6 bd sung 14n huot axit (3-
flophenyl)boronic (16,79 mg, 0,12 mmol), tetralds(triphenylphosphjn)paladi (23,11 mg, 0,02
mmol), v natri cacbonat 2M (0,3 mL, 0,27 mmol) va sau d6 duogc khqu & nhiét d6 trong
phong trong 5 phiit. Sau d6, hdn hop dugc phan tmg & nhiét d 130°C trong 45 phiit bing
céach str dung 16 vi séng. Khi phan tmg dugc hoan thanh, dung méi dugc loai bod va hén hop
thu duge duge pha loding bing etyl axetat va rira bing dung dich natri clorua bdo hoa. Lép
hitu co duge thu gom, 1am kho bing magie sulfat, loc va ¢ trong diéu kién 4p sudt giam, va
sau d6 duoc tinh ché béng k¥ thuat sic ky cot (hexan:etyl axetat = 1:3) d8 thu duoc hop chit
néu & d& muc nay (36,3 mg, hidu suit: 72%).

Buéc 16-3: Piéu ché 1-(5-(3-flophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-flophenyl)-4-metyl-1H-
benzo[d]imidazol-1-yl)-2-oxopropyl)piperidin-1-carboxylat (36,3 mg, 0,06 mmol) thu duge
tlr bude 16-2 duge hoa tan trong dung dich hydro clorua 6N (2 mL, 0,03 M) va sau do dugc
khudy trong didu kién hdi lyu trong 1 gid. Khi phan tmg dugc hoan thanh, dung dich phan
{g dwoc 1am lanh xudng nhiét d6 0°C, dugc trung hda (pH 7) bang kali cacbonat va sau d6
duoc chiét bang dung dich hdn hop chira cloroform va mot lugng nhod axeton. Lép hitu co
dugce thu gom, 1am khd bing magie sulfat, loc va ¢b trong didu kién 4p suét giam, va sau d6
duoc t4i két tinh bing dietylete dé thu dugc hop chit néu & d& muc nay (11 mg, hiu suét:
48%).
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'H-NMR (500 MHz, DMSO-ds) : & 8,08 (d, 1H), 7,50 (d, 1H), 7,35 (d, 1H), 7,23-7,12
(m, 3H), 7,10 (s, 1H), 5,38-5,5,30 (m, 2H), 4,82 (d, 1H), 3,33 (s, 1H), 2,96 (d, 1H), 2,84 (d,
2H), 2,81 (s, 2H), 2,51 (s, 3H), 2,06 (s, 1H), 1,90 (d, 1H), 1,58 (d, 1H), 1,38-1,26 (m, 1H).
Vi du 17: Diéu ché 1-(5-(3-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

—N

@\)U o~ ~

Hop chét néu & @ muc nay (11 mg, hiéu sut: 55%) thu duoc theo cach trong tur nhur
trong vi du 16, ngoai trir 1 axit (3-clophenyl)boronic dugc sir dung thay cho axit (3-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-ds) : & 8,08 (s, 1H), 7,50-7,43 (m, 3H), 7,37-7,34 (m,
2H) 7,10 (s, 1H) 5,39-5,30 (m, 2H), 4,81 (d, 1H), 3,01 (s, 1H), 2,96-2,92 (dd, 1H), 2,81 (d,
2H), 2,65 (d, 2H), 2,51 (s, 3H), 2,05 (s, 1H), 1,90 (d, 1H), 1,57 (d, 1 H), 1,38-1,26 (m, 1H).
Vi du 18: Pidu ché 1-(5-(2-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

(OH

Hop chit néu & d& muc nay (4,0 mg, hiéu suét: 14,8%) thu duoc theo cach tuong tu
nhu trong vi du 16, ngoai trir 13 axit (2-clophenyl)boronic duge sir dung thay cho axit (3-
flophenyl)boronic.

TH-NMR (500 MHz, MeOD) : & 8,11 (s, 1H), 7,65-7,62 (m, 1H), 7,57-7,50 (m, 1H)
7,37-7,28 (m, 3H) 7,04 (d, 1H), 3,49-3,48 (m, 1H), 3,11 (d, 1H), 3,00-2,98 (m, 1H), 2,62 (t,
1H), 2,57-2,55 (m, 2H), 2,35 (s, 3H), 2,04 (d, 1H), 1,77 (d, 1H), 1,58-1,56 (m, 1H), 1,42-1,40
(m, 1H).

Vi dy 19: Piéu ché 1-(5-(4-clophenyl)-4-metyl-lH-benzo[d]imidazol-1-y1)-3-((2R,3 S)-3-
hydroxypiperidin-2-yl)propan-2-on

_35-



27705

(OH

LT

‘Hop chit néu & @& muc ndy (4,0 mg, hiéu sut: 15,4%) thu duogc theo cach trong tir
nhu trong vi du 16, ngoai trir 13 axit (4-clophenyl)boronic dugc str dung thay cho axit (3-
flophenyl)boronic.

'H-NMR (500 MHz, MeOD) : § 8,10 (s, 1H), 7,42 (d, 2H), 7,34-7,32 (m, 3H), 7,15
(d, 1H), 3,48-3,44 (m, 1H), 3,16-3,07 (m, 1H), 2,93 (s, 1H), 2,86 (d, 1H), 2,53 (t, 2H), 2,51 (s,
3H), 2,03 (d, 1H), 1,73 (d, 1H), 1,55-1,53 (m, 1H), 1,39-37 (m, 1H).
Vi du 20: Diéu ché 3-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-4-metyl-1H-
benzo[d]imidazol-5-yl)benzonitril

Q\)‘Lc

Hop chit néu & d& muc nay (3,5 mg, hiu suét: 20,8%) thu duoc theo céch twong tur
nhu trong vi du 16, ngoai trir 1a axit (3-xyanophenyl)boronic dugc st dung thay cho axit (3-
flophenyl)boronic.

'H-NMR (500 MHz, MeOD) : & 8,12 (s, 1H), 7,72-7,56 (m, 4H), 7,36 (d, 1H), 7,36
(d, 1H), 3,49-3,45 (m, 1H), 3,16-3,08 (m, 1H), 2,94 (s, 1H), 2,88 (d, 1H), 2,60-2,55 (m, 2H),
2,52 (s, 3H), 2,04 (d, 1H), 1,73 (d, 1H), 1,56-1,53 (m, 1H), 1,40-38 (m, 1H).
Vi du 21: Didu ché  1-«((2R3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(3-
(triflometyl)phenyl)-1H-benzo[d]imidazol-1-yl)propan-2-on

OH

(IJ\/FN CFs
)

Hop chit néu & d& muc nay (8,6 mg, hiéu suit: 38,2%) thu dugc theo céch twong tyr
nhu trong vi du 16, ngoai trir 1a axit (3-(triflometyl)phenyl)boronic duoc sir dung thay cho
axit (3-flophenyl)boronic. o

TH-NMR (500 MHz, MeOD) : § 8,12 (s, 1H), 7,65-7,61 (m, 4H), 7,36 (d, 1H), 7,18
(d, 1H), 3,22-3,07 (m, 2H), 2,92 (d, 2H), 2,87-2,84 (m, 2H), 2,57-2,55 (m, 2H), 2,52 (s, 3H),
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2,04 (d, 1H), 1,72 (d, 1H), 1,54-1,52 (m, 1H), 1,41-1,36 (m, 1H).
Vi du 22: Piéu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-metoxyphenyl)-4-metyl-1H-
benzo[d]imidazol-1-yl)propan-2-on

_OH

Hop chét néu & d muc ndy (5,0 mg, higu suét: 33,5%) thu dugc theo cich trong tu
nhu trong vi du 16, ngoai trr 14 axit (3-metoxyphenyl)boronic dugc str dung thay cho axit (3-
flophenyl)boronic.

1H-NMR (500 MHz, MeOD) : 6 8,09 (s, 1H), 7,35-7.29 (m, 2H), 7,16 (d, 1H), 6,91-
6,87 (m, 3H), 3,82 (s, 3H), 3,51-3,44 (m, 1H), 3,23-3,07 (m, 1H), 2,93 (d, 1H), 2,88-2,87 (m,
1H), 2,59-2,54 (m, 2H), 2,51 (s, 3H), 2,03 (d, 1H), 1,73 (d, 1H), 1,55-1,52 (m, 1H), 1,41-1,37
(m, 1H).
Vi du 23: Didu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(thiazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propan-2-on

Hop chét néu & & myc ny (10 mg, hiéu suét: 50%) thu dugc theo cach twong tir nhu
trong vi du 16, ngoai trir 1 axit (thiazol-4-yl)boronic dugc sir dung thay cho axit (3-
flophenyl)boronic.

TH-NMR (500 MHz, DMSO-ds) : 8 8,00 (s, 1H), 7,60 (m, 1H), 7,25 (d, 1H), 7,09 (t,
1H), 6,99 (d, 1H), 5,29 (m, 2H), 4,82 (d, 1H), 3,01 (m, 1H), 2,92 (dd, 1H), 2,82 (d, 1H), 2,67
(d, 2H), 2,54 (s, 3H), 2,41 (m, 2H), 1,90 (d, 1H), 1,58 (d, 1H), 1,21-1,37 (m, 2H).
Vi dy 24: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-phenyl-1H-benzo[d]imidazol-
1-yl)propan-2-on
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| Hop chét néu & d& muc nay (22 mg, hidu sut: 75%) thu duoc theo cach twong tw nhur
trong vi du 1, ngoai trir 1a 4-bromo-1-flo-2-nitrobenzen dugc st dung thay cho 4-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cia vi du 1.

TH-NMR (500 MHz, DMSO-ds) : & 8,06 (s, 1H), 7,77 (d, 1H), 7,66 (m, 3H), 7,52 (m,
1H), 7,43 (m, 2H), 7,33 (m, 1H), 5,37 (d, 2H), 4,92 (m, 1H), 3,05 (m, 1H), 2,97 (m, 1H), 2,81
(m, 1H), 2,68 (m, 1H), 2,36 (m, 2H), 1,85 (m, 1H), 1,55 (m, 1H), 1,36 (m, 1H), 1,22 (m, 1H)
Vi du 25 Didu ché 1-(6-(3-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-(2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

:

Hop chét néu & dé muc nay (19 mg, hi¢u suét: 77%) thu dugce theo cach twong tu nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1, va axit (3-flophenyl)boronic dugc st dung thay
cho axit phenylboronic trong bude 1-9 ciavidy 1.

'H-NMR (500 MHz, DMSO-ds) :5 8,10 (s, 1H), 7,86 (d, 1H), 7,71 (d, 1H), 7,55 (m,
2H), 7,51 (m, 2H), 7,17 (m, 1H), 5,38 (dd, 2H), 4,82 (m, 1H), 3,01 (m, 1H), 2,98 (dd, 1H),
2,82 (d, 1H), 2,69 (m, 1H), 2,37 (m, 1H), 2,11 (m, 1H), 1,90 (d, 1H), 1,56 (m, 1H), 1,35 (m,
1H), 1,23 (m, 1H)

Vi dy 26: DPidu ché 1-(6-(2-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
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Hop chét néu & d& muc nay (17 mg, hidu sudt: 70%) thu dugc theo cach tuong ti nhur
trong vi du 1, ngoai trir 14 4-bromo-2-flo-1-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cta vi dy 1, va axit (2-clophenyl)boronic duge st dung thay
cho axit phenylboronic trong budc 1-9 ctia vi du 1.

IH-NMR (500 MHz, DMSO-dg) : § 8,10 (s, 1H), 7,71 (d, 1H), 7,58 (s, 1H), 7,57 (4,
1H), 7,40 (m, 3H), 7,26 (d, 1H), 5,36 (dd, 2H), 4,77 (d, 1H), 2,99 (m, 1H), 2,94 (dd, 1H), 2,75
(d, 1H), 2,66 (m, 1H), 2,43 (dd, 1H), 2,33 (t, 1H), 1,88 (d, 1H), 1,55 (d, 1H), 1,33 (m, 1H),
1,22 (m, 1H).

Vi du 27: DPiéu ché 1-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

O

“ HQ’p chét néu & d& muc nay (18 mg, hidu suét: 72%) thu dugc theo cach twong t nhu
trong vi dy 1, ngoai trlr 1a 4-bromo-2-flo-1-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 clia vi dy 1, va axit (3-clophenyl)boronic dugc sir dung thay

cho axit phenylboronic trong budc 1-9 ctia vidu 1.

'H-NMR (500 MHz, DMSO-ds) : & 8,09 (s, 1H), 7,86 (s, 1H), 7,72 (d, 2H), 7,67 (d,
1H), 7,54 (d, 1H), 7,48 (t, 1H), 7,40 (d, 1H), 5,40 (dd, 2H), 4,83 (d, 1H), 3,01 (m, 1H), 2,89
(dd, 1H), 2,84 (d, 1H), 2,70 (m, 1H), 2,45 (m, 1H), 2,36 (m, 1H), 1,90 (m, 1H), 1,59 (d, 1H),
1,37 (m, 1H), 1,24 (m, 1H).
Vi du 28 Didu ché 1-(6-(4-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & dé muc nay (17 mg, hiéu sult: 70%) thu dugc theo cach twong ty nhu
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trong vi dy 1, ngoai trir 14 4-bromo-2-flo-1-nitrobenzen dugce sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cla vi du 1, va axit (4-clophenyl)boronic dugc st dung thay

cho axit phenylboronic trong budc 1-9 cuia vi du 1.

'H-NMR (500 MHz, DMSO-de) : § 8,08 (s, 1H), 7,82 (s, 1H), 7,71 (m. 3H), 7,52 (m,
3H), 5,39 (dd, 2H), 4,82 (d, 1H), 3,01 (m, 1H), 2,95 (dd, 1H), 2,82 (d, 1H), 2,69 (m, 1H), 2,43
(m, 1H), 2,38 (m, 1H), 1,92 (d, 1H), 1,59 (d, 1H), 1,36 (m, 1H), 1,25 (m, 1H).

Vi du 29: Diéu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-1H-

benzo[d]imidazol-1-yl)propan-2-on

Q CF3

Hop cht néu & d& muc nay (18 mg, hiéu suit: 73%) thu dugc theo céch twong ty nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen duogc st dung thay cho 1-bromo-3-
ﬂo—2—n1trobenzen trong bude 1-5 cia vi du 1, va axit (3-triflophenyl)boronic dugc sir dung

thay cho axit phenylboronic trong budce 1-9 cuia vi du 1.

'H-NMR (500 MHz, DMSO-ds) : 8 8,11 (s, 1H), 7,99 (m, 1H), 7,96 (s, 1H), 7,75 (d,
1H), 7,70 (d, 2H), 7,58 (m, 1H), 5,39 (dd, 2H), 4,85 (d, 1H), 3,02 (m, 1H), 2,97 (dd, 1H), 2,82
(d, 1H), 2,71 (m, 1H), 2,44 (m, 1H), 2,38 (m, 1H), 1,91 (m, 1H), 1,58 (d, 1H), 1,34 (m, 1H),
1,25 (m, 1H).

Vi du 30: Didu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(m-tolyl)-1H-

benzo[d]imidazol-1-yl)propan-2-on

Hop chét neu & dé muyc nay (20 mg, hiéu sudt: 70%) thu dugc theo cach tuong ty nhu
trong vi du 1, ngoai trr 1a 4-bromo-2-flo-1 -mtrobenzen duogc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1, va axit (3-metylphenyl)boronic duge sir dung

thay cho axit phenylboronic trong budce 1-9 cuia vi du 1.
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IH-NMR (500 MHz, DMSO-ds) : & 8,06 (s, 1H), 7,78 (d, 1H), 7,69 (d, 1H), 7,49 (d,
1H), 7,45 (m, 2H), 7,34 (m, 1H), 7,15 (m, 1H), 5,41 (dd, 2H), 4,81 (m, 1H), 3,02 (m, 1H),
2,95 (dd, 1H), 2,82 (d, 1H), 2,68 (m, 1H), 2,45 (m, 2H), 2,36 (s, 3H), 1,90 (m, 1H), 1,57 (m,
1H), 1,35 (m, 1H), 1,24 (m, 1H) |

Vi du 31: Didu ch§ 1-(6-(3,5-diclophenyl)-1H-benzo[dJimidazol-1-yl)-3-(2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chit néu & @& myc nay (19 mg, hi¢u suét: 77%) thu dugc theo cach twong ty nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 ctia vi du 1, va axit (3,5-diclophenyl)boronic dugc sir dung
thay cho axit phenylboronic trong budc 1-9 ctia vidu 1.

IH-NMR (500 MHz, DMSO-ds) : 6 8,12 (s, 1H), 7,92 (s, 1H), 7,73 (m, 3H), 7,59 (m,
2H), 5,41 (dd, 2H), 4,89 (d, 1H), 3,05 (m, 1H), 2,99 (dd, 1H), 2,87 (d, 1H), 2,74 (m, 1H), 2,45
(m, 2H), 1,92 (d, 1H), 1,58 (d, 1H), 1,36 (m, 1H), 1,24 (m, 1H).

Vi du 32: Pidu ché 1-(6-(3-clo-5-flophenyl)-1H-benzo[dJimidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

Hop chét néu & d& muyc nay (17 mg, hiéu suit: 70%) thu duoc theo cach trong tir nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cta vi du 1, va axit (3-c19-51ﬂ0phenyl)boronic dugc st

dung thay cho axit phenylboronic trong budc 1-9 ctia viduy 1.

'H-NMR (500 MHz, DMSO-ds) : & 8,21 (s, 1H), 7,92 (s, 1H), 7,73 (d, 1H), 7,63 (s,
1H), 7,59 (dd, 1H), 7,39 (dd, 1H), 5,40 (dd, 2H), 4,87 (d, 1H), 3,03 (m, 1H), 2,99 (dd, 1H),
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2,85 (d, 1H), 2,72 (m, 1H), 2,44 (m, 2H), 1,92 (s, 1H), 1,60 (d, 1H), 1,35 (im, 1H), 1,26 (m,
1H).

Vi du 33: Pidu ché 1-(6-(3-clo-4-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & d& muc nay (18 mg, hiéu sudt: 74%) thu dugc theo cach twong tw nhur
trong vi du 1, ngoai trir 1a 4-bromo-2-flo-1-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cua vi du 1, va axit (3-clo-4-flophenyl)boronic dugc st
dung thay cho axit phenylboronic trong budc 1-9 ctia vidu 1.

'H-NMR (500 MHz, DMSO-ds) : 3 8,09 (s, 1H), 7,86 (m, 2H), 7,69 (m, 2H), 7,51 (m,
2H), 5,39 (dd, 2H), 4,83 (d, 1H), 3,00 (m, 1H), 2,98 (dd, 1H), 2,83 (d, 1H), 2,70 (m, 1H), 2,41
(m, 2H), 1,91 (d, 1H), 1,59 (d, 1H), 1,34 (m, 1H), 1,27 (m, 1H).

Vi du 34: Pidu ché 1-(6-(3-clo-5-metylphenyl)-1H-benzo[dJimidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & d& muc nay (17 mg, hiéu sudt: 70%) thu dugc theo céch trong tw nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cuia vi du 1, va axit (3-clo-5-metylphenyl)boronic dugc st

dung thay cho axit phenylboronic trong budc 1-9 cha vidu 1.

* 'H-NMR (500 MHz, DMSO-ds) : 8 8,09 (s, 1H), 7,84 (s, 1H), 7,71 (d, 1), 7,51 (m,
3H), 7,23 (s, 1H), 5,38 (dd, 2H), 4,88 (d, 1H), 3,05 (m, 1H), 2,89 (dd, 1H), 2,86 (d, 1H), 2,73
(m, 1H), 2,44 (m, 2H), 2,37 (s, 3H), 1,92 (d, 1H), 1,60 (d, 1H), 1,36 (m, 1H), 1,27 (m, 1H).

Vi du 35: Didu ché 1-(6-(3-clo-5-metoxyphenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
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hydroxypiperidin-2-yl)propan-2-on

Hop chit néu & dé muc nay (19 mg, hidu sut: 75%) thu duoc theo cach twong tw nhur
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugce st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1, va axit (3-clo-5-metoxyphenyl)boronic dugc sir
| dung thay cho axit phenylboronic trong budc 1-9 cia vidu 1.

'H-NMR (500 MHz, DMSO-de) : 8 8,09 (s, 1H), 7,85 (s, 1H), 7,70 (d, 1H), 7,55 (d,
1H), 7,35 (s, 1H), 7,19 (s, 1H), 7,00 (s, 1H), 5,40 (dd, 2H), 4,91 (d, 1H), 3,81 (s, 3H), 3,06 (m,
1H), 2,96 (dd, 1H), 2,87 (d, 1H), 2,75 (m, 1H), 2,40 (m, 1H), 1,89 (d, 1H), 1,60 (d, 1H), 1,36
(m, 1H), 1,27 (m, 1H).

Vi du 36: Diéu ché 3-clo-5-(1-(3-(2R,3S)-3 -hydroxypiperidin-2-yl)-2-oxopropyl)-1H-
benzo[d]imidazol-6-yl)benzonitril

A
N
)
(o
NC
Hop chét néu & dé muyc nay (17 mg, hi¢u suét: 69%) thu dugce theo cach tuong ty nhu
trong vi du 1, ngoai trir 1a 4-bromo-2-flo-1-nitrobenzen dugc str dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cua vi du 1, va axit (3-clo-5-xyanophenyl)boronic duge sir
dung thay cho axit phenylboronic trong budc 1-9 ciia vidu 1.
TH-NMR (500 MHz, DMSO-ds) : & 8,14 (m, 3H), 7,99 (m, 2H), 7,75 (d, 1H), 7,65 (d,
1H), 5,39 (dd, 2H), 4,90 (d, 1H), 3,05 (m, 1H), 3,00 (dd, 1H), 2,86 (d, 1H), 2,74 (m, 1H), 2,42
(m, 1H), 1,92 (d, 1H), 1,60 (d, 1H), 1,36 (m, 1H), 1,27 (m, 1H).
Vi dy 37: Pidu ché 1-(6-(1H-pyrazol-4-yl)-1H-benzo[dJimidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
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Hop chét néu & & muyc nay (10 mg, hiéu sut: 50%) thu dugc theo cach tuoﬁg tw nhﬁ
trong vi du 1, ngoai trir 14 4-bromo-2-flo-1-nitrobenzen dugc sir dung‘ thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cla vi du 1, va tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxoborolan-2-yl)-1H-pyrazol-1-carboxylat dugc st dung thay cho axit phenylboronic trong
budc 1-9ctavidu 1.

'H-NMR (500 MHz, DMSO-ds) : & 8,10 (s, 1H), 7,89 (s, 1H), 7,87 (s, 1H), 7,66 (s,
1H), 7,60 (d, 1H), 7,45 (d, 1H), 5,32 (dd, 2H), 4,88 (d, 1H), 3,04 (m, 1H), 2,97 (dd, 1H), 2,85
(d, 1H), 2,72 (m, 1H), 2,45 (m, 2H), 1,93 (m, 1H), 1,58 (m, 1H), 1,36 (m, 1H), 1,27 (m, 1H).
Vi du 38: Diéu ché 1-(6-(1H-pyrazol-3-yl)-1H-benzo[d]Jimidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

N
\~H
Hop chét néu & d& muc nay (14 mg, hiéu suét: 60%) thu duge theo cach trong tur nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cua vi du 1, va axit (1-(tert-butoxy-cacbonyl)-1H-pyrazol-3-
~ yD)boronic dugc sir dung thay cho axit phenylboronic trong budce 1-9 ctia vi du 1.
IH-NMR (500 MHz, DMSO-dg) : 8 8,10 (s, 1H), 7,77 (m, 3H), 7,30 (m, 1H), 6,53 (d,
1H), 5,32 (dd, 2H), 4,88 (d, 1H), 3,04 (m, 1H), 2,97 (dd, 1H), 2,85 (d, 1H), 2,72 (m, 1H), 2,45
(m, 2H), 1,93 (m, 1H), 1,58 (m, 1H), 1,36 (m, 1H), 1,27 (m, 1H).
Vi du 390 DPidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(thiazol-4-yl)-1H-
benzo[d]imidazol-1-yl)propan-2-on



!

Hop chét néu & & muc ndy (15 mg, hiéu sut: 62%) thu duoc theo cach twong tir nhur
trong vi du 1, ngoai trir 1a 4-bromo-2-flo-1-nitrobenzen dugc str dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cla vi du 1, va axit thiazol-4-yl boronic dugc st dung thay

cho axit phenylboronic trong bude 1-9 ctia vidu 1.

TH-NMR (500 MHz, DMSO-ds) : 8 9,19 (s, 1H), 8,10 (m, 3H), 7,85 (d, 1H), 7,69 (d,
1H), 5,39 (dd, 2H), 4,82 (d, 1H), 3,01 (m, 1H), 2,99 (dd, 1H), 2,85 (d, 1H), 2,69 (m, 1H), 2,44
(m, 2H), 1,91 (m, 1H), 1,60 (d, 1H), 1,38 (m, 1H), 1,25 (m, 1H).
Vi du 40: DPidu ché 5-(1-(3«(2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-1H-
benzo[d]imidazol-6-yl)pyridin-2(1H)-on

,\\\OHO FN
) N
N

H

Hop chit néu & d& myc nay (13 mg, hiéu suét: 5 5%) thu dugc theo céch trrong ty nhu
trong vi du 1, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc str dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cta vi du 1, va axit (6-oxo-1,6-dihydropyridin-3-yl)bronic

duogc str dung thay cho axit phenylboronic trong budce 1-9 ctia vi du 1.

IH-NMR (500 MHz, DMSO-de) : 5 8,06 (d, 1H), 8,04 (s, 1H), 7,82 (dd, 1H), 7,67 (m,
2H), 7,41 (d, 1H), 6,50 (m, 1H), 5,33 (dd, 2H), 4,90 (d, 1H), 3,05 (m, 1H), 2,98 (dd, 1H), 2,85
(d, 1H), 2,73 (m, 1H), 2,42 (m, 2H), 1,90 (m, 1H), 1,61 (d, 1H), 1,38 (m, 1H), 1,29 (m, 1H).

Vi du 41: DPidu ché 1-(6-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
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Buéc 41-1: Piéu ché benzyl (2R,3S)-2-(3-(6-bromo-1H-imidazo[4,5-b]pyridin-1-yl)-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

6-bromo-3H-imidazo[4,5-b]pyridin (204 mg, 1,03 mmol) dugc hoa tan trong N,N-
dimetylformamit (3 mL, 0,34 M) c6 bd sung kali cacbonat (285 mg, 2,06 mmol) va sau d6
duoc khudy & nhiét d trong phong trong 10 phit. Sau d6, benzyl (2R,3S)-2-(3-bromo-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (500 mg, 1,03 mmol) dugc
bd sung vao hdn hop ndy va duoc khudy & nhiét d6 trong phong trong 3 gid. Khi phan tmg
dugc hoan thanh, dung méi dwoc loai bd va hdn hop thu duge dugc pha losng bing etyl
axetat va rira bng dung dich natri clorua bdo hoa. Lép hitu co duge thu gom, 1am kho bang
magie sulfat, loc va c6 trong didu kién 4p suft giam, va sau d6 duoc tinh ché bing k¥ thuat
séc ky ot (diclometan:metanol = 10:1) d& thu dugc hop chit néu & dé myc nay (266 mg, hiu
Suét: 43%).

Budc 41-2: Piéu ché benzyl (2R,3S)-3~((tert-butyldimetylsilyl)oxy)-2-(3-(6-(3-clophenyl)-
1H-imidazo[4,5-b]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-(6-bromo-1H-imidazo[4,5-b]pyridin-1-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (75 mg, 0,13 mmol) thu duge tir budc 41-1
dugc hoa tan trong N,N-dimetylformamit (2 mL, 0,07 M) c6 b sung lan luot axit (3-
clophenyl)boronic (29 mg, 0,19 mmol), tetrakis(triphenylphosphin)paladi (30 mg, 0,03
mmol) va natri cacbonat 2M (0,25 mL, 0,5 mmol) va sau dé duoc khqu & nhiét 4o trong
phong trong 5 phit. Sau d6, hdn hop dugc phan img & nhiét dd 150°C trong 30 phut bing
céch sir dung 10 vi séng. Khi phan tmg dwgc hoan thanh, dung méi dugc loai bd va hdn hop
thu duge duge pha lodng bing etyl axetat va rira bing dung dich natri clorua bo hoa. Lép
hitu co dugce thu gom, lam kho béng magie sulfat, loc va co6 trong didu kién ap Suét giam, va
sau d6 duoc tinh ché bing k§ thuét sic ky cot (hexan:etyl axetat = 1:2) dé thu dugc hop chat

néu & d& muc nay (62 mg, hiéu suit: 78%).

Budc 41-3: Pidu ché 1-(6-(3-clophenyl)-1H-imidazo[4,5-blpyridin-1-y1)-3-((2R,3S)-3-
hydroxylpiperidin-2-yl)propan-2-on
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Benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(6-(3-clophenyl)-1H-imidazo
[4,5-b]pyridin-1-yl)-2-oxopropyl)piperidin-1-carboxylat (62 mg, 0,1 mmol) thu duge tir bude
41-2 dugc hoa tan trong dung dich hydro clorua 6N (3 mL, 0,03 M) va sau d6 dugc khqu
trong diéu kién hdi luu trong 1 gid. Khi phan img dugc hoan thanh, dung dich phan tmg dugc
lam lanh xuéng nhiét 0 0°C, dugce trung hoa (pH 7) bang kali cacbonat va sau d6 duoc chiét
bing dung dich hdn hop chira cloroform vi mét lugng nhd axeton. Lép hitu co dugc thu
gom, 1am kh bing magie sulfat, loc va ¢6 trong didu kién 4p suét giam, va sau d6 duoc tAi
két tinh bang dietylete dé thu dugc hop chit néu & d& muc nay (28 mg, hiéu suit: 75%).

'H-NMR (500 MHz, DMSO-ds) : & 8,76 (d, 1H), 8,35 (s, 1H), 8,30 (d, 1H), 7,78 (s,
1H), 7,73 (d, 1H), 7,53 (t, 1H), 7,47 (d, 1H), 5,43 (dd, 2H), 4,86 (d, 1H), 3,04 (m, 1H), 2,99
(dd, 1H), 2,83 (d, 1H), 2,71 (m, 1H), 2,46 (m, 1H), 2,39 (m, 1H), 1,90 (m, 1H), 1,59 (d, 1H),
1,35 (m, 1H), 1,23 (m, 1H).

Vi dy 42: Didu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3(triflometyl)phenyl)-1H-
imidazo[4,5-b]pyridin-1-yl)propan-2-on

N

CFs4

Hop chétnéu & @ muc nay (33 mg, hi¢u suét: 76%) thu dugce theo céch tuong tu nhu
trong vi du 41, ngoai trir 1 axit (3-(triflometyl)phenyl)boronic dugc str dung thay cho axit (3-
clophenyl)boronic.

IH-NMR (500 MHz, DMSO-ds) : & 8,80 (d, 1H), 8,37 (s, 1H), 8,34 (d, 1H), 8,07 (d,
1H), 8,03 (s, 1H), 7,76 (m, 2H), 5,45 (dd, 2H), 4,87 (d, 1H), 3,03 (m, 1H), 2,98 (dd, 1H), 2,81
(d, 1H), 2,71 (m, 1H), 2,46 (m, 1H), 2,38 (m, 1H), 1,91 (m, 1H), 1,58 (d, 1H), 1,36 (m, 1H),
1,24 (m, 1H). ‘
Vi dy 43: DPidu ché 1-(5-(2-flophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
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Budc 43-1: Diéu ché benzyl (2R,3S)-2-(3-(5-bromo-3H-imidazo[4,5-b]pyridin-3-y1)-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

5-bromo-1H-imidazo[4,5-b]pyridin (245 mg, 1,24 mmol) dugc hoa tan trong N,N-
dimetylformamit (5 mL, 0,25 M) c6 bd sung kali cacbonat (324 mg, 2,48 mmol) v sau d6
dwoc khudy & nhiét do trong phong trong 10 phut. Sau d6, benzyl (2R,3S)-2-(3-bromo-2-
oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (600 mg, 1,24 mmol) dugc
bd sung vao hdn hop nay va khudy & nhiét d6 trong phong trong 3 gid. Khi phan tmg dugce
hoan thanh, dung mdi dugc loai bd va hdn hop thu duge duge pha lodng bang etyl axetat va
rita bing dung dich natri clorua bo hoa. Lop hiru co duge thu gom, lam khd bing magie
sulfat, loc va c0 trong didu kién ap suét’giém, va sau d6 dugc tinh ché béng k¥ thuat séc ky
¢t (diclometan:metanol = 10:1) d& thu duoc hop chét néu & d muc nay (300 mg, hiéu suét:
40%).

Budc 43-2: Diéu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(2-flophenyl)-
3H-imidazo[4,5-b]pyridin-3-yl)-2-oxopropyl)piperidin- 1-carboxylat

Benzyl (2R,3S)-2-(3-(5-bromo-3H-imidazo[4,5-b]pyridin-3-yl)-2-oxopropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (50 mg, 0,08 mmol) thu dugc tir budc 43-1
dugc hoa tan trong N,N-dimetylformamit (2 mL, 0,05 M) ¢6 bd sung 1an luot axit (2-
flophenyl)boronic (18 mg, 0,13 mmol), tetrakis(triphenylphosphin)paladi (20 mg, 0,02 mmol)
va natri cacbonat 2M (0,2 mL, 0,33 mmol) va sau d6 dugc khudy & nhiét @6 trong phong
trong 5 phit. Sau d6, hdn hop duge phin tmg & nhiét 6 150°C trong 30 phﬁt bang cach st
dung 16 vi song. Khi phan g dugc hoan thanh, dung méi dugce loai bd va hén hop thu duge
dugc pha lodng bing etyl axetat va rira bing dung dich natri clorua bdo hda. Lép hitu co duge
thu gom, 1am kho béng magie sulfat, ch» va c0 trong diéu kién ap sudt giam, va sau d6 dugc
tinh ché bing k§ thuét séc ky cot (hexanzetyl axetat = 1:2) dé thu duoc hop chét néu & d& muc
ndy (40 mg, hiéu suat: 78%).

Budc 43-3: Didu ché 1-(5-(2-flophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on
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Benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(2-flophenyl)-3H-imidazo[4,5-
blpyridin-3 -yl)-2-oxopropy1)pipeﬁdin—l-carboxylat (40 mg, 0,06 mmol) thu dugc tir budc 43-
2 duoc hoa tan trong dung dich hydro clorua 6N (3 mL, 0,02 M) va duoc khudy trong diéu
kién hdi Iwu trong 1 gior. Khi phan tmg duoc hoan thanh, dung dich phan ¥mg duoc 1am lanh
xudng nhiét d6 0°C, dugc trung hoa (pH 7) béng kali cacbonat va sau d6 dugc chiét bang
dung dich hdn hop chira cloroform va mét lugng nhé axeton. Lép hitu co dugc thu gom, 1am
kho bing magie sulfat, loc va cd trong didu kién 4p sudt gidm, va sau d6 duoc tai két tinh
bang dietylete d& thu duoc hop chét néu & d muc nay (17 mg, hiéu sudt: 70%).

'H-NMR (500 MHz, DMSO-de) : & 8,37 (s, 1H), 8,19 (4, 1H), 7,95 (t, 1H), 7,71 (d,
1H), 7,48 (dd, 1H), 7,34 (m, 2H), 5,38 (dd, 2H), 4,77 (d, 1H), 3,01 (dd, 2H), 2,78 (d, 1H),
2,68 (m, 1H), 2,46 (m, 1H), 2,356 (t, 1H), 1,93 (m, 1H), 1,57 (d, 1H), 1,33 (m, 1H), 1,23 (m,
1H).

Vi dy 44: DPidu ché 1-(5-(3-flophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on - .

N
N @

N —
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Hop chét néu & @ muyc nay (18 mg, hidu sut: 72%) thu duoc theo cach tuong tu nhu

trong vi du 43, ngoai trr 13 axit (3-flophenyl)boronic duge sir dyng thay cho axit (2-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-ds) : 8,34 (s, 1H), 8,18 (d, 1H), 7,96 (m, 3H), 7,53 (m,
2H), 7,24 (dt, 1H), 5,41 (dd, 2H), 4,80 (d, 1H), 3,02 (m, 2H), 2,82 (d, 1H), 2,70 (m, 1H), 2,54
(m, 1H), 2,38 (m, 1H), 1,92 (m, 1H), 1,59 (d, 1H), 1,37 (m, 1H), 1,27 (m, 1H).

Vi du 45 DPidu ché 1-(5-(4-flophenyl)-3H-imidazo[4,5-blpyridin-3-yl)-3-((2R,3S)-3-
hydfoxypiperidin-2—y1)propan-2-on
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Hop chét néu & d& muc nay (17 mg, hidu suét: 70%) thu duoc theo céch tirong tyr nhu
trong vi du 43, ngoai trir 1a axit (4-flophenyl)boronic dugc sir dung thay cho axit (2-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-ds) : & 8,32 (s, 1H), 8,17 (m, 3H), 7,87 (d, 1H), 7,31(t,
2H), 5,38 (dd, 2H), 4,78 (d, 1H), 3,02 (m, 2H), 2,81 (d, 1H), 2,68 (m, 1H), 2,48 (m, 1H), 2,36
(t, 1H), 1,92 (m, 1H), 1,58 (d, 1H), 1,34 (m, 1H), 1,24 (m, 1H).
Vi du 46: DPidu ché 1-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & d& muc néy (19 mg, hidu suit: 80%) thu dugc theo cach twong tu nhu
trong vi du 43, ngoai trr 1a axit (3-clophenyl)boronic dugc st dung thay cho axit (2-
flophenyl)boronic.

TH-NMR (500 MHz, DMSO-ds) : 8,34 (s, 1H), 8,18 (m, 2H), 8,10 (d, 1H), 7,95 (d,
1H), 7,51 (¢, 1H), 7,48 (d, 1H), 5,41 (dd, 1H), 4,79 (d, 1E), 3,01 (m, 2H), 2,82 (d, 1H), 2,69
(m, 1H), 2,51 (m, 1H), 2,38 (m, 1H), 1,92 (m, 1H), 1,58 (d, 1H), 1,35 (m, 1H), 1,27 (m, 1H).

Vi dy 47: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-(triflometyl)phenyl)-3H-
imidazo[4,5-b]pyridin-3-yl)propan-2-on

WOH N
Ej\/lcj)\/ F
N N
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Hop chét néu & d& muc niy (20 mg, higu sudt: 75%) thu dugc theo cach tuong tur nhu
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trong vi du 43, ngoai trir 13 axit (3-(triflometyl)phenyl)boronic dugc sit dung thay cho axit (2-
flophenyl)boronic.

'H-NMR (500 MHz, DMSO-de) : & 8,44 (d, 2H), 8,37 (d, 1H), 8,21 (dd, 1H), 8,02
(dd, 1H), 7,78 (d, 1H), 7,73 (t, 1H), 5,42 (dd, 2H), 4,78 (d, 1H), 3,03 (d, 2H), 2,80 (d, 1H),
2,68 (m, 1H), 2,52 (m, 1H), 2,36 (t, 1H), 1,92 (m, 1H), 1,58 (d, 1H), 1,34 (m, 1H), 1,24 (m,
1H).
Vi du 48: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(7-phenyl-1H-benzo[d]imidazol-

1-yl)propan-2-on
;\\\0 H 0 FN
N N
H

Hop chét néu & d& muc nay (12 mg, hiéu suét: 65%) thu duge theo cach tuong tw nhu
trong vi du 1, ngoai trir 14 1-bromo-2-flo-3-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1.

TH-NMR (500 MHz, DMSO-ds) : § 8,04 (s, 1H), 7,70 (d, 1H), 7,45 (m, 3H), 7,27 (m,
3H), 7,01 (dd, 1H), 4,82 (d, 2H), 4,67 (m, 1H), 2,85 (m, 1H), 2,71 (m, 1H), 2,62 (m, 1H), 2,37
(m, 1H), 2,29 (m, 1H), 1,80 (m, 1H), 1,74 (m, 1H), 1,50 (m, 1H), 1,31 (m, 1H), 1,15 (m, 1H)
Vi du 49: Didu ché 1-(7-(3-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chét néu & d& muc nay (27 mg, hiéu suét: 80%) thu dwoc theo cach twong tw nhu
trong vi du 1, ngoai trir 1a 1-bromo-2-flo-3-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong bude 1-5 cta vi du 1, va axit (3-flophenyl)boronic dugce sir dung thay

cho axit phenylboronic trong budc 1-9 ctia Vidu 1.

'H-NMR (500 MHz, DMSO-ds) : § 8,06 (s, 1H), 7,72 (d, 1H), 7,48 (d, 1H), 7,28 (m,
2H), 7,15 (m, 2H), 7,04 (m, 1H), 4,87 (dd, 2H), 4,61 (d, 1H), 2,79 (m, 1H), 2,70 (d, 1H), 2,36
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(d, 2H), 2,26 (m, 1H), 1,79 (m, 2H), 1,73 (m, 1H), 1,51 (d, 1H), 1,27 (m, 1H)

Vi du 50: Didu ché 1-(7-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-

hydroxypiperidin-2-yl)propan-2-on
,\\\OHO FN
)
H
cl
Hop chit néu & d& myc nay (22 mg, hi€u sut: 76%) thu du'cjc theo cach trrong tu nhu
trong vi du 1, ngoai trir 1a 1-bromo-2-flo-3-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi du 1, va axit (3-clophenyl)boronic dugc st dung thay
cho axit phenylboronic trong buée 1-9 cia vidu 1.
TH-NMR (500 MHz, DMSO-ds) : § 8,04 (s, 1H), 7,70 (d, 1H), 7,49 (m, 1H), 7,45 (m,
1H), 7,32 (s, 1H), 7,23 (m, 2H), 7,02 (m, 1H), 4,85 (d, 2H), 4,58 (m, 1H), 2,77 (m, 1H), 2,69
(d, 1H), 2,34 (m, 2H), 2,26 (m, 1H), 1,75 (m, 2H), 1,50 (m, 1H), 1,27 (m, 1H), 1,13 (m, 1H)
Vi du S51: Didu ché 1-(7-(4-clophenyl)-1H-benzo[dJimidazol-1-yl)-3-(2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

ol
Hop chit néu & d& muc nay (18 fng, hiéu suét: 72%) thu dugce theo cach tuong tu nhu
trong vi du 1, ngoai trir 1a 1-bromo-2-flo-3-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ciia vi du 1, va axit (4-clophenyl)boronic dugc sir dung thay
cho axit phenylboronic trong budc 1-9 cia vidu 1.
IH-NMR (500 MHz, DMSO-ds) : 8 8,04 (s, 1H), 7,69 (d, 1H), 7,48 (d, 2H), 7,28 (d,
2H), 7,24 (t, 1H), 6,98 (d, 1H), 4,86 (s, 2H), 4,60 (m, 1H), 2,79 (m, 1H), 2,70 (d, 1H), 2,36
(m, 2H), 2,25 (m, 1H), 1,76 (m, 2H), 1,50 (m, 1H), 1,28 (m, 1H), 1,25 (m, 1H)
Vi du 52: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-(2-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on
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Hop chit néu & & muc nay (11 mg, hiéu sut: 55%) thu duoc theo cach twong tir nhur
trong vi du 1, ngoai trir 1a 1-bromo-2-flo-3-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cla vi du 1, va axit (2-triflophenyl)boronic dugc sir dung
thay cho axit phenylboronic trong bude 1-9 cia vidu 1.

'H-NMR (500 MHz, DMSO-ds) : 8 7,99 (d, 1H), 7,88 (m, 1H), 7,68 (m, 3H), 7,22 (m,
2H), 6,96 (d, 1H), 4,88 (t, 1H), 4,57 (m, 1H), 4,22 (t, 1H), 2,82 (m, 1H), 2,75 (m, 1H), 2,45
(m, 1H), 2,25 (m, 1H), 1,79 (m, 2H), 1,65 (m, 1H), 1,51 (m, 1H), 1,22 (m, 1H), 1,14 (m, 1H)
Vi du 53: Didu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-(3-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

CF3
Hop chit néu & d& muc nay (19 mg, hiéu sudt: 64%) thu dugc theo cach tuong tw nhu
trong vi du 1, ngoai trir 13 1-bromo-2-flo-3-nitrobenzen dugc sir dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 cta vi du 1, va axit (3-triflophenyl)boronic dugc sir dung
thay cho axit phenylboronic trong budc 1-9 ctia vi dy 1.
TH-NMR (500 MHz, DMSO-ds) : & 8,07 (s, 1H), 7,80 (d, 1H), 7,74 (d, 1H), 7,68 (t,
1H), 7,61 (m, 2H), 7,28 (t, 1H), 7,06 (d, 1H), 4,86 (d, 2H), 4,58 (m, 1H), 2,75 (m, 1H), 2,66
(d, 1H), 2,35 (d, 1H), 2,25 (m, 2H), 1,79 (d, 1H), 1,65 (m, 1H), 1,57 (m, 1H), 1,24 (m, 1H),
1,17 (m, 1H)
Vi du 54: Pidu ché 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-(4-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on

-53-



Hop chit néu & d& muc ndy (25 mg, hidu suit: 75%) thu dugc theo cach twong ty nhur
trong vi du 1, ngoai trir 1a 1-bromo-2-flo-3-nitrobenzen dugc st dung thay cho 1-bromo-3-
flo-2-nitrobenzen trong budc 1-5 ctia vi dy 1, va axit (4-triflophenyl)boronic duge sir dung

thay cho axit phenylboronic trong bude 1-9 cia vi du 1.

IH-NMR (500 MHz, DMSO-ds) : & 8,06 (s, 1H), 7,78 (d, 2H), 7,73 (d, 1H), 7,50 (d,
2H), 7,27 (t, 1H), 7,04 (d, 1H), 4,86 (d, 2H), 4,53 (m, 1H), 2,74 (m, 1H), 2,68 (d, 1H), 2,31
(m, 2H), 2,20 (m, 1H), 1,79 (m, 1H), 1,68 (m, 1H), 1,49 (m, 1H), 1,25 (m, 1H), 1,12 (m, 1H)

Vi du 55: Didu ché 1-(2-(hydroxymetyl)-5-phenyl- 1H-benzo[d]imidazol-1-yl)-3-(2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on

OH

g

Budc = 55-1: Diu ché benzyl (2R,3S)-2-(3«(4-bromo-2-nitrophenyl)amino)-2-
hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat

Benzyl (2R,3S)-2-(3-amino-2-hydroxypropyl)-3-(tert-butyldimetylsilyl)oxy)piperidin-
1-carboxylat (980 mg, 2,21 mmol) thu dugc tir bude 1-4 ciia vi du 1 duoc hoa tan trong N,N-
dimetylformamit (10 mL, 0,22 M) ¢6 bd sung N,N-diisopropyletylamin (0,77 mL, 4,43
mmol) va 4-bromo-1-flo-2-nitrobenzen (487 mg, 2,21 mmol) va sau d6 dugc khudy & nhiét
dd 50°C trong 6 gi¢. Khi phén tmg duoc hoan thanh, dung méi dugc loai bd va hdn hop thu
duge duoce pha lodng bing etyl axetat va rira bing dung dich natri clorua bdo hoa. Lép hitu co
duoc thu gom, 1am khd bing magie sulfat, loc va cb trong didu kién 4p suit giam, va sau d6
duoc tinh ché bing k§ thuét sic ky cot (hexan: etyl axetat = 3:1) d thu dwoc hop chét néu &
d muc nay (580 mg, hiéu suit: 42%). _

Budc 55-2: Diéu ché benzyl (2R,3S)-2-(3-((4-bromo-2-(2-((tert-
butyldiphenylsilyl)oxy)axetamido)phenyl)amino)-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat
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Benzyl (2R,3S)-2-(3-((4-bromo-2-nitrophenyl)amino)-2-hydroxypropyl)-3-((tert-
butyldimetylsilyl)oxy)piperidin-1-carboxylat (550 mg, 0,88 mmol) thu dugc tir bude 55-1
dugc hoa tan trong rugu metylic (6 mL, 0,15 M) c6 bd sung Raney niken (1 mL), dugc nap
d4y khi hydro va sau d6 dwgc khudy & nhiét do trong phong. Khi phan tmg duoc hoan thanh,
16p hitu co duge lam kho va sau d6 duge hoa tan trong N,N-dimetylformamit (10 mL, 0,09
M) c6 bd sung axit 2-((tert-butyldiphenylsilyloxy)axetic (280 mg, 0,88 mmol), O-
(benzotriazol-1-y1)-N,N,N',N'-tetrametyluroni hexaflophosphat (502 mg, 1,32 mmol), va
diisopropyletylamin(0,38 mL, 2,21 mmol) va sau d6 dugc khudy & nhiét d6 trong phong
trong 3 gio. Khi phén g dugc hoan thanh, dung méi duoc loai bd va hdn hop thu duge
dugc pha lofing bing etyl axetat va rira bing dung dich natri clorua bao hda. Lép hitu co dugc -
thu gom, 1am kho bing magie sulfat, loc va cb trong diéu kién 4p suét giam, va sau d6 duogc
tinh ché bang k§ thuét sic ky cot (hexan:etyl axetat = 3:1) dé thu dugc hop chét néu & & muc
nay (365 mg, hiéu sudt: 46%).

Bugce 55-3: D,iéu‘ ché benzyl (2R,3S)-2-(3-(5-bromo-2-(((tert-butyldiphenylsilyl)oxy)metyl)— :
1H-benzo[d]imidazol-1-yl)-2-hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat | | o

.. Benzyl (2R,3S)-2-(3-((4-bromo-2-(2-((tert-butyldiphenylsilyl)oxy)axetamido)phenyl)
amino)-2-hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (163 mg, 0,18
mmol) thu duge tir bude 55-2 duge bb sung va hoa tan trong axit axetic (6 mL, 0,03 M) va
sau d6 duge khudy & nhiét d6 65°C trong 3 gid. Khi phan {mg dugc hoan thanh, dung moi
duoc loai bd va hdn hop thu duge dugc pha loding bing etyl axetat va rira bang dung dich
natri clorua bio hoa. Lép hitu co dugc thu gom, 1am khd bang magie sulfat, loc va c6 trong
didu kién 4p suét giam, va sau d6 dugc tinh ché bang k¥ thuét sic ky cot (hexan:etyl axetat =
3:1) dé thu duoc hop chit néu & d& muc nay (144 mg, hiéu suét: 92%).

Budc 55-4: Didu ché benzyl (2R,3S)-2-(3-(5-bromo-2-(((tert-butyldiphenylsilyl)oxy)metyl)-
1H-benzo[d]imidazol-1-y1)-2-oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-
carboxylat

Benzyl (2R,3S)-2-(3-(5-bromo-2-(((tert-butyldiphenylsilyl)oxy)metyl)-1H-benzo[d]
imidazol-1-yl)-2-hydroxypropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (144
mg, 0,17 mmol) thu duge tir bude 55-3 duge hoa tan trong diclometan (5 mL, 0,04 M) c6 bd
sung 1,1,1-triaxetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-on (105 mg, 0,25 mmol) & nhi€t 46
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0°C va dugc khudy & cling nhiét d6 trong 1 gid, sau d6 duoc khudy & nhiét do trong phong
trong 3 gio. Khi phan tmg duoc hoan thénh, dung moi duge loai bd va hdn hop thu duge
duoc pha loing bing etyl axetat va rira bing dung dich natri clorua béo hoa. Lp hitu co duge
thu gom, lam kho béng magie sulfat, loc va cd trong diéu kién &p suét giam, va sau d6 dugc
tinh ché bang k¥ thut sic ky ct (hexan:etyl axetat = 3:1) d& thu duoc hop chét néu & dé muc
ndy (126 mg, hiéu suit: 88%).

Buge 55-5: Piéu ché benzyl (2R,38)-3((tert-butyldimetylsilyl)oxy)-2-(3-(2~(((tert-
butyldiphenylsilyl)oxy)metyl)-5-phenyl-1H-bebzo[d]imidazol-1-yl)-2-oxopropyl)piperidin-1-
carboxylat

Benzyl (2R,3S)-2-(3-(5-bromo-2~(((tert-butyldiphenylsilyl)oxy)metyl)-1H-benzo[d]
imidazol-1-yl)-2-oxopropyl)-3-((tert-butyldimetylsilyl)oxy)piperidin-1-carboxylat (63 mg,
0,07 mmol) thu dugc tir bude 55-4 dugce hoa tan trong N,N-dimetylformamit (2 mL, 0,04 M)
c6 bd sung 14n luot axit phenylboronic (13 mg, 0,11 mmol), tetrakis(triphenylphosphin)paladi
(17 mg, 0,02 mmol) va natri cacbonat 2M (0,15 mL, 0,29 mmol) va sau d6 dugc khudy &
nhiét d6 trong phong trong 5 phiit. Sau d6, hdn hop duge phan timg & nhiét 6 150°C trong 30
phiit bang céch st dung 16 vi séng. Khi phan tmg dugc hoan thanh, dung méi dugc loai bd va
hn hop thu duge duge pha lofing bing etyl axetat va rira bang dung dich natri clorua bdo
hoa. Lép hitu co duoc thu gom, 1am khé bing magie sulfat, loc va ¢6 trong diéu kién ép sudt
giam, va sau d6 dugc tinh ché bang k§ thuét sic ky cot (hexan:etyl axetat = 3:1) & thu duoc
hop chit néu & d& muc ndy (26 mg, hiéu suit: 41%).

Budc 55-6: Didu ché 1-(2-(hydroxymetyl)-5-phenyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on

Benzyl (2R,3S)-3-((te-rt-butyldimetylsilyl)oxy)-2-(3-(2-(((teﬁ-butyldiphenylsilyl)oxy)
metyl)-5-phenyl-1H-benzo[d]imidazol-1-yl)-2-oxopropyl)piperidin-1-carboxylat (26 mg,
0,03 mmol) thu dugc tir budc 55-5 duge hoa tan trong dung dich hydro clorua 6N (3 mL,
0,02 M) va-sau d6 duoc khudy trong didu kién hdi luu trong 1 gidy. Khi phan tng duge hoan
thanh, dung dich phan tmg dugc 1am lanh xudng nhiét d6 0°C, duoc trung hoa (pH 7) bing
kali cacbonat va sau d6 duoc chiét béng dung dich hdn hop chita cloroform va mét lwgng nho
axeton. L6p hitu co duoc thu gom, 1am khd bing magie sulfat, loc vi cb trong diéu kién 4p
suit giam, va sau d6 dugc tai két tinh bang dietylete d& thu duoc hop chét néu & dé muc nay
(8 mg, hidu sudt: 70%).
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TH-NMR (500 MHz, DMSO-ds) : § 7,83 (s, 1H), 7,69 (d, 2H), 7,52 (m, 2H), 7,45 (¢,
2H), 7,32 (t, 1H), 5,38 (dd, 2H), 4,82 (d, 1H), 3,00 (m, 1H), 2,98 (dd, 1H), 2,83 (d, 1H), 2,68
(m, 1H), 2,42 (m, 2H), 1,91 (m, 1H), 1,59 (d, 1H), 1,35 (m, 1H), 1,25 (m, 1H).
Vi du 56: DPiéu ché 1-(5-(3-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-
((2R,3S)-3-hydroxypiperidin-2-yl)propan-2-on

OH

WOH SéN F

Hop chét néu & d& muc nay (10 mg, hidu suét: 75%) thu dugc theo cach twong ty nhu
trong vi du 55, ngoai trir 12 axit (3-flophenyl)boronic dugc st dung thay cho axit
phenylboronic trong budc 55-5 cuia vi du 55.

'H-NMR (500 MHz, DMSO-ds) : 8 7,90.(s, 1H), 7,54 (m, SH), 7,15 (t, 1H), 5,39 (dd,
2H), 4,82 (d, 1H), 4,61 (s, 2H), 3,00 (m, 1H), 2,98 (dd, 1H), 2,83 (d, 1H), 2,68 (m, 1H), 2,42
(m, 2H), 1,91 (m, 1H), 1,35 (m, 1H), 1,23 (m, 1H).

Vi dy 57: Didu ché 1-(2-(hydroxymetyl)-6—pheny1—1H-—benzo'[d]imidazol-1-yl)-3-((2R,3 S)-3-
hydroxypiperidin-2-yl)propan-2-on

Hop chit néu & d& muc nay (10 mg, hiéu suit: 75%) thu dugc theo céch trong tw nhu
trong vi du 55, ngoai trir 13 4-bromo-2-flo-1-nitrobenzen dugc sir dung thay cho 4-bromo-1-

flo-2-nitrobenzen trong bude 56-1 ctia vi du 55.

TH-NMR (500 MHz, DMSO-ds) : & 7,78 (s, 1H), 7,69 (d, 2H), 7,64 (m, 1H), 7,47 (m,
3H), 7,33 (m, 1H), 5,42 (dd, 2H), 4,81 (d, 1H), 4,60 (s, 2H), 2,99 (m, 1H), 2,82 (d, 1H), 2,69
(m, 1H), 2,41 (m, 2H), 1,91 (m, 1H), 1,59 (d, 1H), 1,34 (m,1H), 1,245 (m, 2H).
Vi du 58: DPidu ché 1-(6-(2-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-yl)-3-
((2R,3S)-3-hydroxypiperidin-2-yl)propan-2-on
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Hop chit néu & d& myc nay (10 mg, hiéu suit: 75%) thu dugc theo cach twong tir nhu
trong vi du 55, ngoai trir 14 4-bromo-2-flo-3-nitrobenzen dugc sir dung thay cho 4-bromo-1-
flo-2-nitrobenzen trong budc 55-1 cia vi du 55, va axit (2-flophenyl)boronic dugc sir dung

thay cho axit phenylboronic trong budc 55-5 ctia vi du 55.

'H-NMR (500 MHz, DMSO-ds) : 5 7,66 (m, 2H), 7,53 (m, 1H), 7,39 (m, 1H), 7,34 (d,
1H), 7,29 (m, 2H), 5,39 (dd, 2H), 4,80 (d, 1H), 4,61 (s, 2H), 2,99 (m, 2H), 2,79 (m, 1H), 2,68
(m, 1H), 2,44 (dd, 1H), 2,36 (t, 1H), 1,90 (m, 1H), 1,58 (d, 1H), 1,33 (m, 1H), 1,26 (m, 1H).
Vi du 59: Piéu ché 1-(6-(3-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-
((2R,3S)-3-hydroxypiperidin-2-yl)propan-2-on

OH

wOH S,,N
(MN @
()

Hop chét néu & d muc nay (16 mg, hidu sut: 78%) thu dugc theo c4ch twong ty nhu
trong vi du 55, ngoai trir 1a 4-bromo-2-flo-3-nitrobenzen dugc sir dung thay cho 4-bromo-1-
flo-2-nitrobenzen trong budc 55-1 clia vi du 55, va axit (3-flophenyl)boronic dugc sir dung

thay cho axit phenylboronic trong budc 55-5 ctia vi du 55.

TH-NMR (500 MHz, DMSO-dg) : 8 7,84 (s, 1H), 7,64 (m, 1H), 7,54 (m, 3H), 7,17 (m,
1H), 5,43 (dd, 2H), 4,82 (d, 1H), 4,61 (s, 2H), 2,97 (m, 2H), 2,82 (d, 1H), 2,68 (m, 1h), 2,42
(m, 2H), 1,90 (m, 1H), 1,59 (d, 1H), 1,36 (m, 1h), 1,25 (m, 2H).
Vi du 60: Pidu ché 1-(6-(4-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-
((2R,38)-3-hydroxypiperidin-2-yl)propan-2-on
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‘Hop cht néu & d& muyc nay (13 mg, hiéu suat: 75%) thu duoc theo cach twong tu nhu
trong vi du 55, ngoai trir 1a 4-bromo-2-flo-3-nitrobenzen dugce str dung thay cho 4-bromo-1-
flo-2-nitrobenzen trong budc 55-1 cia vi du 55, va axit (4-flophenyl)boronic dugce st dung
thay cho axit phenylboronic trong bude 55-5 cta vi du 55.

TH-NMR (500 MHz, DMSO-de) : & 7,82 (s, 1H), 7,72 (m, 2H), 7,65 (d, 1H), 7,47 (d,
1H), 7,29 (m, 2H), 5,44 (dd, 2H), 4,64 (s, 2H), 3,20 (m, 1H), 3,06 (dd, 1H), 2,93 (m, 2H),
2,63 (m, 2H), 1,92 (m, 1H), 1,68 (d, 1H), 1,47 (m, 1H), 1,33 (m, 1H).

Vi du 61: Didu ché 1-(2-(hydroxymetyl)-6-(3-(triflometyl)phenyl)-1H-benzo[dJimidazol-1-
yD)-3-((2R,3S)-3-hydroxypiperidin-2-yl)propan-2-on

OH

0
N
H
O

Hop chit néu & d& myc nay (14 mg, hi¢u suét: 73%) thu duoc theo cach twong tw nhu
trong vi dy 55, ngoai trir 1a 4-bromo-2-flo-3-nitrobenzen dugce sir dung thay cho 4-bromo-1-
flo-2-nitrobenzen trong bude 55-1 clia vi du 55, va axit (3-triflophenyl)boronic dugc sit dung

thay cho axit phenylboronic trong budc 55-5 ctia vi du 55.

H-NMR (500 MHz, DMSO-ds) : & 8,00 (m, 3H), 7,69 (m, 3H), 7,57 (d, 1H), 5,46
(dd, 2H), 4,62 (s, 2H), 3,09 (m,1H), 3,03 (dd, 1H), 2,87 (d, 1H), 2,80 (m, 1H), 2,40 (m, 2H),
1,91 (m, 1H), 1,62 (d, 1H), 1,38 (m, 1H), 1,29 (m, 1H).
Vi du 62: Didu ché (2R,38)-2-(3-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-2-
hydroxypropyl)piperidin-3-ol
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Budc 62-1: Didu ché benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-clophenyl)-
3H-imidazo[4,5-b]pyridin-3-yl)-2-hydroxypropyl)piperidin-1-carboxylat -

Benzyl (2R,3S)-3((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-clophenyl)-3H-
» imidazo[4,5-b]pyridin-3-yl)-2-oxopropy1)piperidin-l-carboxylat (110 mg, 0,17 mmol) duoc
hoa tan trong ruou metylic (5 mL, 0,03 M) c6 b sung natri borohydrua (20 mg, 0,52 mmol)
va sau do6 duogc khuéy & nhiét @ 0°C trong 30 phit. Sau d6, hdn hop duge khuéy & nhiét 30
trong phong trong 1 gid. Khi phan trng dugc hoan thanh, durig mbi dugce loai bd va hdn hop
thu dwge dugc pha lofing bing etyl axetat va rira bing dung dich natri clorua bio hoa. Lép
hitu co duoc thu gom, 1am kho bing magie sulfat, loc va ¢b trong diéu kién ap suét giam, va
sau d6 duoc tinh ché bing k§ thust sic ky cot (diclometan:metanol = 10:1) dé thu duge hop

chit néu & d& muc ndy (94 mg, hiéu sut: 85%).

Budc 62-2: Pidu ché (2R,3S)-2-(3-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-y1)-2-
hydroxypropyl)piperidin-3-ol

(2R,38)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-clophenyl)-3H-imidazo[4,5-
b]pyridin-3-yl)-2-hydroxypropyl)piperidin-1-carboxylat (37 mg, 0,06 mmol) thu dugc tir
bude 62-1 duge hoa tan trong dung dich hydro clorua 6N (3 mL, 0,02 M) va sau do6 dugc
khudy trong didu kién hdi Iiu trong 1 gid. Khi phan tmg dugc hoan thanh, dung dich phén
{tng duge 1am lanh xudng nhiét d6 0°C, dugc trung hoa (pH 7) bang kali cacbonat va sau d6
duoc chiét bang dung dich hdn hop chira cloroform va mét luong nhd axeton. Lép hitu co
dugc thu gom, lam khd b?mg magie sulfat, loc va cd trong diéu kién ap suét giam, va sau 46
duoc tai két tinh bing dietyl ete d& thu dugc hop chét néu & d& muc niy (17 mg, hiéu suat:
76%). |
TH-NMR (500 MHz, DMSO-ds) : 5 8,42 (s, 1H), 8,21 (s, 1H), 8,16 (d, 1H), 8,12 (d,
1H), 7,93 (d, 1H), 7,53 (t, 1H), 7,49 (t, 1H), 4,64 (d, 1H), 4,37 (m, 1H), 4,22 (m, 2H), 2,97 (m,
1H), 2,80 (d, 1H), 2,44 (m, 1H), 2,38 (m, 1H), 1,85 (m, 2H), 1,56 (d, 1H), 1,37 (m, 2H), 1,21
(m, 1H). .
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Vi du 63: Didu ché (2R3S)-2-(3-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-2-

hydroxypropyl)piperidin-3-ol
. AN
SO
e

" Hop chit ndu & d& muc nay (14 mg, hiéu suit: 73%) thu duoc theo cach twong tu nhur
trong vi du 62, ngoai trir 1a benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(6-(3-
clophenyl)-1H-benzo[d]imidazol-1-yl)-2-oxopropyl)piperidin-1-carboxylat dugc sir dung
thay cho benzyl (2R,3S)-3-((tert-butyldimetylsilyl)oxy)-2-(3-(5-(3-clophenyl)-3H-
imidazo[4,5-b]pyridin-3-yl)-2-oxopropyl)piperidin-1-carboxylat.

'H-NMR (500 MHz, DMSO-ds) : 8 8,17 (s, 1H), 7,94 (s, 1H), 7,77 (s, 1H), 7,69 (d,
2H), 7,49 (m, 2H), 7,39 (m, 1H), 4,63 (d, 1H), 4,34 (dd, 1H), 4,16 (dd, 1H), 4,08 (m, 1H),
2,95 (m, 1H), 2,77 (d, 1H), 2,41 (m, 1H), 2,29 (m, 1H), 1,82 (m, 2H), 1,54(d, 1H), 1,36 (m,
1H), 1,24 (m, 2H).

Vi du thir nghiém 1: Thr nghi€ém tc ché hoat tinh enzym PRS

Dé xéc nhén hoat tinh sinh hoc clia cic hop chét @3 didu ché trong céc vi duy, tién hanh
tinh toan % e ché hodc gia ti ICsp cia hoat tinh enzym PRS (enzym
phosphoribosylpyrophosphat synthetaza). :

Cu thé, phin trong tmg véi PRS trong cADN clia EPRS duoc tich dong phy, va
protein PRS ¢6 d9 tinh khiét cao thu duge duge tinh ché va st dung trong thir nghiém ndy.
Cac hop chit (1 uM) diéu ché duogc trong cac vi du duge bd sung vao dung dich dém phan
ung (20 mM KPOs (pH 7,4), 6 mM MgAc, 5 mM ATP, 400 mg/mL tARN, 0,5 mM DTT,
20 mCi[*H]prolin (1 mCi/mL)) va dugc dé phan tmg & nhiét d 37°C trong khoang thdi gian
tir 5 dén 10 phat. Phan tmg duoc két thic bang gidy 3M ma trude d6 da dugc 1am kho bing
cach bb sung thém 5% TCA. Do phong xa duge do bing céch sir dung may d&m nhip nhay

long.

% trc ché va gid tri ICso clia cac hop chét twong tmg dugc tinh toan va phén tich bing
céach st dung Microsoft Excel hodic Sigma Plot 8.0. Céc két qua dwoc thé hién trong bang 1
dudi day. Trong bang 1, cac két qua duoc chia thanh A, B va C dya theo khoang gia tri clia
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ICso. Trudng hop ma ICsothu dugc béng 100nM hoic it hon dugc thé hién 14 "A", trudng hop
ma ICsondm trong khoang tir 100 d&n 500nM dugc thé hién 13 "B", va trudng hop ma ICso
bang 500 nM hoiic cao hon durgc thé hién 13 "C".

Bang 1

Vidy |ICPRS| Vidu |IC5PRS| Vidu [ICoPRS| Vidu [ICsoPRS
1 B 17 B 33 A 49 A
2 C 18 C 34 A 50 B
3 C 19 B 35 A 51 B
4 C 20 C 36 A 52 C
5 C 21 B 37 A 53 C
6 C 2 C 38 B 54 B
7 23 A 39 B 55 C
8 C 24 A 40 C 56 C
9 C 25 A 41 A 57 A
10 C 26 A 42 B 58 A
11 C 27 A 43 B 59 A
12 C 28 A 44 A 60 A
13 C 29 A 45 A 61 B
14 B 30 A 46 A 62 A
15 C 31 A 47 A 63 B
16 B 32 A 48 B

Vi dy thir nghi¢m 2: Thir nghiém rc ché sy sinh trudng ciia t& bao ung thu

Céac té bao NCI-H460, dong t& bao ung thu phdi, digc nubdi cdy trong ti ap CO25%,
37°C st dyung binh thét ¢d cho 75 cm?dich nudi ciy md. Pia 96 16 dugc sir dung dé danh gia.
Céc dia ndy da duoc chudn bi bing cach 4p dung cc ndng d khéc nhau trong khoang tix
6000 dén 12000 t& bao/15 theo ty 18 sinh trudng ciia cac dong té bao niy. Mdi trudng chita 5%
FBS duge phén phdi véi thé tich 14 200 pL/3 va duoc sir dung. Mdi trudng duge nudi ciy
trong 24 gid. Sau khi xac nhan tinh trang cia t& bao va dang phéan phdi ctia dia 96 16 dusi
kinh hién vi, cdc t& bao nay duge sir dung cho céc thir nghiém tiép theo. Cac hop chét theo
séng ché duoc danh gid & cac ndng do 100, 30, 10, 3, 1, 0,3, 0,03, 0,01 M. Sau khi loai bd
mdi trudng da c6 siin, cic hop chit véi nhidu ndng d khac nhau dugc xit ly véi lugng 12 200
pL/13. Céc dia duoce xit Iy bing cac hgp chét ndy dugc nudi cdy tiép trong 48 gid, va xac dinh
céc t8 bao c6 kha ning séng dugc bang thir nghiém MTT dé tinh toan céc gié tri ICso.

% e ché va gi tri ICso ctia céc hop chét twong tmg dugc tinh toén va phan tich bing
céach sir dung Sigma Plot 8.0. Céc két qua dugc thé hién trong bang 2 dudi ddy. Trong bang 2,
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cac két qua dugc chia thinh A, B va C dua theo khoang gi4 trj ciia ICso, Truong hop ma ICso
thu dugc bang 3 uM hoic it hon dugc thé hién 14 "A", trudng hop ma ICsonim trong khoang
tir3 dn 10 UM dugc thé hién 13 "B", va treong hgp ma ICsobf:ing 10 uM hoégc cao hon duge
thé hién 13 "C".

Béang 2

 TICHNCE| - . JICoNCL| <. . JICoNCL] <. . |ICoNCL
Vide | e | VI | maso | VIAY | maeo | VIR | mueo
1 C 2 B 36 B 29 A
7 C 25 A 37 C 50 C
g C 2% B 38 C 51 C
14 C 27 A 39 C 54 C
T3 c | 28 B 20 C 56 C
17 C 29 A a1 C 57 B
18 C 30 B 13 A 58 B
19 C 31 B 44 A 59 A
20 C 2 A 45 B 60 C
21 C 33 B 46 A 61 A
%) C 34 B 47 A 62 C
23 C 35 B 43 C 63 c
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc hoa hoc 1, hosic mudi duogc dung ctia né:

cong thirc hda hoc 1

_ X N /,
: . N LR,
y \@ ;
Rs

trong do:

A 1a vong benzen, hodc vong pyridin,

X 14 CO, hodc CHOH, |

R 1a hydro, hodc Ci4hydroxyalkyl,

R2 1a phenyl, pyrazolyl, pyridin-2-onyl, pyrolidinyl, hogc thiazolyl,

trong d6 Rz khong duoc thé hogic dugc thé bing mot hoic hai phan tir thé, m&i phin tir
thé nay doc 1ap duogc chon tir nhém bao gdm Ci4 alkyl, Ci4 alkoxy, Ci4 haloalkyl, halogen

va Xyano, va
R3 14 hydro, hodic C14 alkyl.

2. Hop chit hoic mubi duge dung ctia n theo diém 1, trong d6:

A, cung véi vong imidazol ngung tu véi A, tao thanh chu trac ,

3. Hop chét hoc mubi dugc dung ciia n6 theo diém 1, trong d6:
R 14 hydro, hogc hydroxymetyl.
4. Hop chit hoic mubi duge dung ctia né theo diém 1, trong d6:

R; 14 phenyl khéng dugc thé hogic dugc thé bing mét hoiic hai phén tir thé, mbi phan
tir thé ndy doc 1ap duoc chon tir Ci4 alkyl, Ciu alkoxy, Ci4 haloalkyl, halogen va xyano;
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pyrazolyl khéng dugc thé; pyridin-2-onyl khong duge thé; pyrolidinyl khong dugc thé; hodc
thiazolyl khéng duoc thé.

5. Hop chét hodc mubi du'orc dung cta né theo diém 1, trong do:

R khoéng duoc thé hodic duge thé bing mdt hoc hai phén tir thé, mbi phan tir thé nay -
doc 18p dugc chon tir metyl, metoxy, triflometyl, flo, clo va xyano.

6. Hop chit hoic mubi dugc dung cta né theo diém 1, trong do:
R3 1a hydro, hodc metyl.

7. Hop chit hojic mubi dugc dung ctia né theo diém 1, trong d6:
A 12 vong benzen,
X 14 CO, hogc CHOH,
Rila hydro hodc Ci4 hydroxyalkyl
Rz la phenyl pyrazolyl pyndm—Z onyl hoac th1azolyl

trong d6 R2 khong duoc thé hogic duoc thé bing mdt hoc hai phén tit thé, m3i phén tir
thé nay doc lap duoc chon tir nhém bao gom C14 alkyl C14 alkoxy, Cia haloalkyl halogen

Va Xyano; va
R3 14 hydro, hodc C14 alkyl.

8. Hop chét hodc mudi duge dung cta né theo diém 1, trong d6:

A, cung véi vong imidazol ngung tu véi A, tao thanh cu tric
X1aCo,

R 1a hydro,

Ré 1a phenyl, hodc pyrolidinyl,

trong d6 R, khong duoc thé holic durgc thé bing mot hoic hai phan tir thé, m&i phén tir
thé nay doc 1ap chon tir C14 haloalkyl va halogen, va |

R3 14 hydro.

9. Hop chét hoic mubdi duge dung ctia né theo diém 1, trong d6:
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N / \
, N
A, cung véi vong imidazol ngung tu voi A, tao thanh cau tric ~=/ ,
X1aCo,
R; 14 hydro,

Rz 14 phenyl, hoac pyrolidinyl,

trong d6 Rz khong dugc thé hoiic dugc thé bE?mg mot hodc hai ph?m tir thé, mdi phén fir
thé nay ddc 1ap dugc chon tir nhém bao gESm Ci4 haloalkyl va halogen, va

R3 14 hydro.

10. Hop chét hodic mubi duge dung ctia n6 theo diém 1, trong do:

A, cing v&i vong imidazol ngung tu véi A, tao thanh cAu tric N=~=/",

X 1a CO, hodc CHOH,

Rj la hydro,

R 1a phenyl,

trong d6 Rz dugc thé béng Ci4 haloalkyl, hoac halogen, va

R3 13 hydro.
11. Hop chét hodc mudi duge dung clia nd theo diém 1, trong d6 hop chét c6 cbng thirc hoa
hoc 1 dugc chon tir nhém bao gém:

1) 1-((2R,38)-3-hydroxypiperidin-2-yl)-3-(4-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

2) 1-(4-(3-flophenyl)-1H-imidazo[4,5-c]pyridin-1-yI)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

3) 1-(4-(3-clophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

4) 1-((2R,38)-3-hydroxypiperidin-2-yl)-3-(4-(3-(triflometyl)phenyl)-1H-imidazo
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[4,5-c]pyridin-1-yl)propan-2-on,

5) 1-(4-(3-clo-5-flophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

6) 1-(4-(3,5-diclophenyl)-1H-imidazo[4,5-c]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

7 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-(pyrolidin-1-yl)-1H-imidazo[4,5-
c]pyridin-1-yl)propan-2-on,

8) 1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

9 1-(5-(2-flophenyl)-1H-imidazo[4,5-b]pyridin-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

10)  1-(5-(3-flophenyl)-1H-imidazo[4,5-b]pyridin-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

11)  1-(5-(4-flophenyl)-1H-imidazo[4,5-b]pyridin-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on, |

12)  1-(5-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-y!)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

13)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-(triflometyl)phenyl)-1H-imidazo
[4,5-b]pyridin-1-yl)propan-2-on,

14)  1-(6-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

15)  1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(6-(3~(triflometyl)phenyl)-3H-imidazo
[4,5-b]pyridin-3-yl)propan-2-on,

16)  1-(5-(3-flophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

17)  1-(5-(3-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

18)  1-(5-(2-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
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piperidin-2-yl)propan-2-on,

19)  1-(5-(4-clophenyl)-4-metyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

20)  3-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-4-metyl-1H-benzo[d]
- imidazol-5-yl)benzonitril,

21)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(3-(triflometyl)phenyl)-1H-
benzo[d]imidazol-1-yl)propan-2-on,

22)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-metoxyphenyl)-4-metyl-1H-
benzo[d]imidazol-1-yl)propan-2-on, |

23)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(4-metyl-5-(thiazol-4-yl)-1H-benzo[d]
imidazol-1-yl)propan-2-on,
| 24)  1-((2R,38)-3-hydroxypiperidin-2-yl)-3-(6-phenyl-1H-benzo[d]imidazol-1-
yDpropan-2-on, | o

25)  1-(6-(3-flophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxypiperidin-
2-yl)propan-2-on, " . - _

26)  1-(6-(2-clophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

27)  1-(6-(3-clophenyl)-1H-benzo[d]Jimidazol-1-yI)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

28)  1-(6-(4-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

29)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-1H-benzo[d]
imidazol-1-yl)propan-2-on,

30)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(m-tolyl)-1H-benzo[dJimidazol-1-
yD)propan-2-on,

31 1-(6-(3,5-diclophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

32)  1-(6-(3-clo-5-flophenyl)-1H-benzo[d]imidazol-1-yI)-3-((2R,3S)-3-hydroxy
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piperidin-2-yl)propan-2-on,

33)  1-(6-(3-clo-4-flophenyl)-1H-benzo[d]imidazol-1-yI)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

34)  1-(6~(3-clo-5-metylphenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

35)  1-(6-(3-clo-5-metoxyphenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-
hydroxypiperidin-2-yl)propan-2-on,

36)  3-clo-5-(1-(3-((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-1H-benzo[d]
imidazol-6-yl)benzonitril,

37  1-(6-(1H-pyrazol-4-yl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

38)  1-(6-(1H-pyrazol-3-yl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

39)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(thiazol-4-yl)-1H-benzo[d]imidazol-
1-yD)propan-2-on,

40)  5-(1-(3~((2R,3S)-3-hydroxypiperidin-2-yl)-2-oxopropyl)-1H-benzo[d]
imidazol-6-yl)pyridin-2(1H)-on,

41)  1-(6-(3-clophenyl)-1H-imidazo[4,5-b]pyridin-1-yI)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

42)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(6-(3-(triflometyl)phenyl)-1H-imidazo
[4,5-b]pyridin-1-yl)propan-2-on,

43)  1-(5-(2-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

44)  1-(5-(3-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

45)  1-(5-(4-flophenyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

46)  1-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-yI)-3-((2R,3S)-3-hydroxy
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piperidin-2-yl)propan-2-on,

47)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(5-(3-(triflometyl)phenyl)-3H-imidazo
[4,5-b]pyridin-3-yl)propan-2-on,

48)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-phenyl-1H-benzo[d]imidazol-1-
yl)propan-2-on,

49)  1-(7-(3-flophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxypiperidin-
2-yl)propan-2-on,

50)  1-(7-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on,

51)  1-(7-(4-clophenyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-hydroxy
piperidin-2-yl)propan-2-on, |

..52)  1-((2R,3S)-3-hydroxypiperidin-2-yl)-3-(7-(2-(triflometyl)phenyl)- 1H-benzo[d]
imidazol-1-yl)propan-2-on,

53)  1-((2R,3S)-3-hydroxypiperidin-2-y1)-3-(7-(3-(triflometyl)phenyl)-1H-benzo[d]
imidazol-1-yl)propan-2-on, o _ o -

54) 1-((2R,3S)-3-hydroxypiperidin-Z—yl)-3-(7-(4-(t1iﬂomety1)phenyl)-lH-benzo[d]v
imidazol-1-yl)propan-2-on,

55)  1-(2-(hydroxymetyl)-5-phenyl-1H-benzo[d]imidazol-1-yI)-3-((2R,35)-3-
hydroxypiperidin-2-yl)propan-2-on, |

56)  1-(5-(3-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-yl)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

57)  1-(2-(hydroxymetyl)-6-phenyl-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-3-
hydroxypiperidin—Z-yl)propan—Z-on, - N ‘ -

58)  1-(6-(2-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on, o - . | -

59) 1-(6-(3-ﬂophenyl)-2-(hydroxymetyl)-lH-benzo[d]imidazol-l-yl)-3-((2R,3S)-
3-hydroxypiperidin-2-yl)propan-2-on,

60)  1-(6-(4-flophenyl)-2-(hydroxymetyl)-1H-benzo[d]imidazol-1-y1)-3-((2R,3S)-
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3-hydroxypiperidin-2-yl)propan-2-on,

61)  1-(2-(hydroxymetyl)-6-(3-(triflometyl)phenyl)-1H-benzo[d]imidazol-1-yl)-3-
((2R,38)-3-hydroxypiperidin-2-yl)propan-2-on,

62)  (2R,3S)-2-(3-(6-(3-clophenyl)-1H-benzo[d]imidazol-1-yl)-2-hydroxypropyl)
piperidin-3-ol, va

63)  (2R,3S)-2-(3-(5-(3-clophenyl)-3H-imidazo[4,5-b]pyridin-3-yI)-2-hydroxy
propyl)piperidin-3-ol.
12. Dugc phAm chita hop chét theo didm bét ky trong s6 cac diém tir 1 dén 11 hodc mudi
dugc dung ciia nd.
13. Duoc phim d8 sir dung trong phuong phép ngin ngira hoic didu trj ung thu, bénh viém
nhiém, bénh ty mifn hodc xo hda, chira hop chét theo didm bét ky trong s6 cac diém tir 1 dén
11 hodic mudi duge dung cta no.
14. Phuong phép didu ché hop chét c6 cong thirc héa hoc 16 bao gdm céc budc:

1) cho hop chét c6 cong thirc héa hoc 11 phén tmg véi hop chit ¢ cong thirc héa hoc

12 véi sy ¢6 mit cta bazo dé diéu ché hop chét c6 cong thirc hoa hoc 13;

2) cho hop chét c6 cong thirc héa hoc 13 phéan g véi sy ¢6 mit ciia hydro va kim
loai dé didu ché hop chét c6 cong thirc héa hoc 14;

3) cho hop chit c6 cong thitc héa hoc 14 phan tmg i) véi su ¢ mit cia trimetyl
orthoformat hodc trietyl orthoformat, va axit para toluensulfonic hogc pyridini para
toluensulfonat, hodc ii) v4i sy ¢6 mét clia axit formic, d8 didu ché hop chét c6 cong thirc hoa

hoc 15; va

4) cho hop chét c6 cong thirc hoa hoc 15 phan tng véi chét oxy hoa dé diéu ché hop
chét c6 cong thirc héa hoc 16:

cong thirc hdéa hoc 11

Py
1

.\\\\0 OH
e NH;

P2

cOng thirc hda hoc 12
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F .

Rs

cong thirc hda hoc 13
Py
O
** OH NG,
: Ch
Rs

cdng thirc héa hoc 14

Py
|

w0
(M/ L
H
" N
) Re

Ry

cong thirc hda hoc 15

':1
o0 N
OH =
Eujvj\/"[@ Ry
L @
Rs

cong thirc hda hoc 16

Py '
s
N
! A
Py
Rg

trong cong thirc héa hoc 11 dén 16,

mdi P va P doc lap 12 (tert-butyldimetylsilyl)oxy, hodc benzyloxycacbonyl,
A 13 vong benzen, hodc vong pyridin,
R3 1a hydro, hodc Ci4 alkyl, va

R4 13 halogen.

15. Phuong phap diéu ché hop chit c6 cong thirc héa hoc 21 bao gdm céc budc sau:

1) cho hop chét ¢6 cong thirc héa hoc 14 va axit carboxylic duge thé Ry (Ri-COOH)
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phén tmg véi sir 6 mit clia thudc thir lién hop amit duoc chon tir nhém bao gdm bis-(2-oxo-
3-oxazolydinyl)phosphoryl  hydroclorua,  1-etyl-(3-(3-dimetylamino)propyl)-carbodiimit
hydroclorua, benzotriazol-1-yloxy-tris-(pyrolidino)phosphoni hexaflophosphat, benzotriazol-
ol, (benzotriazol-1-yloxy) tris(dimetylamino)phosphoni hexaflophosphat va O-(benzotriazol-
l-yl)-N,N,N,N'-tetrthetyluroni hexaflophosphat, va bazo dugc chon tir nhém bao gém
trietylamin, di-isopropyl etylamin, pyridin, dimetylanilin, dimetylaminopyridin va natri
hydroxit, @ diéu ché hop chit c6 cong thirc héa hoc 20; va

2) cho hop chét ¢6 cong thirc héa hoc 20 phan vmg i) véi sy ¢ mit cha trimetyl
orthoformat hodc trietyl orthoformat, va axit para toluensulfonic hodc pyridini para
toluensulfonat, hogic ii) véi sw c6 mit cia axit formic d& diéu ché hop chit c6 cong thirc hoa
hoc 21:

cOng thirc hoa hoc 14

Py
|

(o]
H
N P
| Re
Py )

Ry

cOng thirc hda hoc 20
: .
N on HNJJ\R1
" H
Re
: &
R3 .
~ cOng thirc hda hoc 21
'I’1
00 Ri
o OH —N
Q\/k/TR.
1y %
Rs
trong cdng thirc h(')a hoc 14,20 va 21,
mdi P; va P2 ddc 1ap 12 (tert-butyldimetylsilyl)oxy, hodc benzyloxycacbonyl,

A 1a vong benzen, hoédc vong pyridin,
Ry 14 hydro, ho#ic C14hydroxyalkyl,
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R3 14 hydro, hodc Ci4 alkyl, va
R4 12 halogen.
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