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Cong thue (I)
trong d6 X, Y, R', R?, (R%),, va (R%), 1a nhu da xéac dinh trong ban mo td, va mudi duge
dung cua cac hop chit nay. Cac hop chét nay 13 hiru hiéu dé 1am chat chen kénh canxi kiéu
T. Sang ché ciing dé cap dén duoc pham chira cac hop chét nay.
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Linh vie k§ thuit dwge dé cip

Séng ché @& cap dén hop chét pyrazol. Hop chat nay 1a hitu higu dé ding l1am
chét chen kénh canxi kiéu T va hitu hiéu trong diéu tri hodc phong ngtra céc bénh hodc
rdi loan khac nhau ma & d6 kénh canxi T ¢6 lién quan. Sang ché ciing @& cap dén duoc

pham chira cac hop chét nay.
Tinh trang ki thuit cia sang ché

Nong d6 canxi ndi bao kiém soat cic qué trinh séng quan trong nhu cic con
dudng dan truyén tin hiéu, gidi phéng hormon va chét dan truyén than kinh, co co, su
bidu hién gen va sy phan chia t& bao. Viéc kiém soat dong canxi di qua mang té bao
duoc didu tiét mot phan boi ho cac protein xuyén mang duge goi 1a kénh canxi déng
mé bang dién thé (voltage-gated calcium channel - VOC). Chiing dugc hoat héa nho
su thay ddi hiéu dién thé qua mang va ching duoc phén loai tiép theo thanh cac kiéu
phu khac nhau dya trén cac dac diém 1y sinh va duoc 1y: Cavl.x (kiéu L dung trong
thoi gian kéo dai), Cav2.x (c4c kiu N, P/Q va R; N ding cho té bao than kinh
(Neuronal cells), P dung cho té bao Purkinje (Purkinje cells), Q (sau P) va R diing dé
duy tri hodc khéng lai) va Cav3.x (kiu T dé ding tam thoi). Cac kénh kiéu L, N, P va
Q hoat hoa & dién thé duong 16n hon (hoat héa & dién 4p cao) va thé hién dong hoc da
dang va dac tinh phu thudc dién ap. Nhom kénh kiéu T (hodc “dugc hoat héa & dién
ap thép”) duoc dac trung boi sy khir hoat tinh nhanh chong (tam thoi) va do dan nhé
“(rAt nho) va gdm c6 ba thanh phan do céc duéi don vi ol tao 16 chinh khéic nhau:
Cav3.1 (al G), Cav3.2 (ol H) va Cav3.3 (al I).

Gan nhu tAt ca cac t& bao “dé bi kich thich”, nhu cac té bao than kinh thudc hé
than kinh trung wong (central nervous system - CNS), té bao than kinh ngoai bién va
céc t& bao co, bao gém céc té bao co xuong, co tim, va co tron thudc tinh mach va
dong mach, cé kénh canxi phu thudc dién ap. Vi vay, kénh canxi T c6 lién quan dén
nhidu bénh va rdi loan khac nhau & ngudi, cu thé nhu chimg dong kinh, dau, dau do
ri loan than kinh, cac rdi loan gidc ngu, cac nhidu loan gidc ngl, chimg tim than
phan liét, rdi loan than kinh din dén triéu chiimg run tay chan, bénh Parkinson, roi
loan thoai hoa than kinh, trdm cam, lo 4u, loan tAm thn, tu ky, nghién ma tay, cao
huyét ap, chting loan nhip tim, chen tim, bénh ung thu, bénh tiéu dudng, v6 sinh va roi
loan chtrc ning sinh 1y (Bourinet, E.; Alloui, A.; Monteil, A.; Barrere, C.; Couette, B.;
Poirot, O.; Pages, A.; McRory, J.; Snutch, T. P.; Eschalier, A.; Nargeot, J., EMBO J
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2005, 24 (2), 315-324; Flatters, S.J.L., Drugs Fut. 2005, 30(6), 573-580 ; Giordanetto,
F.; Knerr, L.; Wallberg, A., Expert Opin Ther Pat 2011, 21 (1), 85-101; Huguenard, J.
R.; Prince, D. A., J Neurosci 1994, 14 (9), 5485-502; Lory, P.; Mezghrani, A., IDrugs
2010, 13 (7), 467-71; McGivern, J. G., Drug Discov Today 2006, 11 (5-6), 245-53;
Uslaner, J. M.; Vardigan, J. D.; Drott, J. M.; Uebele, V. N.; Renger, J. J.; Lee, A.; Li,
Z.; Le, A. D.; Hutson, P. H., Biol Psychiatry 2010, 68 (8), 712-8; Wildburger, N. C.;
Lin-Ye, A.; Baird, M. A.; Lei, D.; Bao, J., Mol Neurodegener 2009, 4, 44).

& ndo, kénh canxi kiéu T 13 cAn thiét dé diéu chinh tinh d& bi kich thich va
phéng dién bung nd (kich phat), ca & hé than kinh trung wong va hé than kinh ngoai
bién (Lambert, R. C.; Bessaih, T.; Crunelli, V.; Leresche, N., Pflugers Arch 2014, 466
(3), 415-23.). Chung ¢6 lién quan dén cic bénh hodc cac réi loan ma & d6 hoat tinh
dao dong bét thudong xay ra & ndo, cling nhu cdc bénh hodc cac r6i loan ma & d6 co
hoat tinh két hop bét thudng, dic biét 1a nhd ddi thi. Ching dic biét ¢6 lién quan dén
s& luong céc rbi loan thin kinh ngay cang ting nhu cac rdi loan do chimg dong kinh

va dau do r6i loan than kinh.

Keénh canxi kiéu T déng vai trd trong viéc diéu chinh kiéu phong dién cua té
bao thin kinh trong céc diéu kién sinh ly thong thudng, nhu trong sudt nhip ngn
(Anderson, M. P.; Mochizuki, T.; Xie, J.; Fischler, W.; Manger, J. P.; Talley, E. M.;
Scammell, T. E.; Tonegawa, S., Proc Natl Acad Sci U S A4 2005, 102 (5), 1743-8;
Destexhe, A.; Contreras, D.; Sejnowski, T. J.; Steriade, M., J Neurophysiol 1994, 72
(2), 803-18; Lee, J.; Kim, D.; Shin, H. S., Proc Natl Acad Sci U S A 2004, 101 (52),
18195-9; Steriade, M., Trends Neurosci 2005, 28 (6), 317-24.). Tuy nhién, kénh canxi
kidu T ciling c6 lién quan dén céc tinh trang sinh bénh ly nhu ching dong kinh, tu ky,
cao huyét &p, rung tAm nhi, suy tim bAm sinh, dau, rdi loan tAm than va bénh ung thu
(xem Iftinca, M. C., J Med Life 2011, 4 (2), 126-38).

Kénh canxi kiéu T déng vai trd chil chdt trong sw phat trién con ddng kinh
duoc sinh ra mot cach tu phat & ngudi va dong vat (Cheong, E.; Shin, H. S., Pflugers
Arch 2014, 466 (4), 719-34; Khosravani, H.; Zamponi, G. W., Physiol Rev 2006, 86
(3), 941-66; Zamponi, G. W.; Lory, P.; Perez-Reyes, E., Pflugers Arch 2010, 460 (2),
395-403). O dong vat, viéc khuyét thiéu kénh canxi Cav3.1 bao vé chudt khoi cac con
dong kinh nhe (Kim, D.; Song, I.; Keum, S.; Lee, T.; Jeong, M. J.; Kim, S. S,;
McEnery, M. W.; Shin, H. S., Neuron 2001, 31 (1), 35-45; Song, I.; Kim, D.; Choi, S.;
Sun, M.; Kim, Y.; Shin, H. S., J Neurosci 2004, 24 (22), 5249-57). (G md hinh chudt
cdng khéng bi mic ching dong kinh (GAERS hoic WAG/Ri)), sy dot bién chirc ning
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cua gen Cav3.2 d4 dugc bao cao (Powell, K. L.; Cain, S. M.; Ng, C.; Sirdesai, S.;
David, L. S.; Kyi, M.; Garcia, E.; Tyson, J. R.; Reid, C. A.; Bahlo, M.; Foote, S. J.;
Snutch, T. P.; O'Brien, T. J., J Neurosci 2009, 29 (2), 371-80), cling nhu miuc ARN
thong tin cua Cav3.1 va Cav3.2 gia ting va su gia tdng bién do clia dong canxi kiéu T
so v6i gibng chudt cdng thong thudong (Broicher, T.; Kanyshkova, T.; Meuth, P.;
Pape, H. C.; Budde, T., Mol Cell Neurosci 2008, 39 (3), 384-99; Talley, E. M.;
Solorzano, G.; Depaulis, A.; Perez-Reyes, E.; Bayliss, D. A., Brain Res Mol Brain Res
2000, 75 (1), 159-65; Tsakiridou, E.; Bertollini, L.; de Curtis, M.; Avanzini, G.; Pape,
H. C., J Neurosci 1995, 15 (4), 3110-7; Powell, K. L.; Cain, S. M.; Ng, C.; Sirdesai,
S.; David, L. S.; Kyi, M.; Garcia, E.; Tyson, J. R.; Reid, C. A.; Bahlo, M.; Foote, S. J.;
Snutch, T. P.; O'Brien, T. J., J Neurosci 2009, 29 (2), 371-80). O nguoi, mot s6 dot
bién dd dugc mé ta trong kénh Cav3.2 & cac bénh nhan khong bi dong kinh khi con
nho va cdc dang bénh dong kinh duoc gy ra tu phat (Heron, S. E.; Khosravani, H.;
Varela, D.; Bladen, C.; Williams, T. C.; Newman, M. R.; Scheffer, 1. E.; Berkovic, S.
F.; Mulley, J. C.; Zamponi, G. W., Ann Neurol 2007, 62 (6), 560-8; Khosravani, H.;
Zamponi, G. W., Physiol Rev 2006, 86 (3), 941-66; Zamponi, G. W.; Lory, P.; Perez-
Reyes, E., Pflugers Arch 2010, 460 (2), 395-403). Cac dot bién nay dugc du dodn la
gdy ra sy cai tién vé chirc ning véi su gia ting dong canxi, hodc c¢d thé khoi su mot sur
thay dbi vé su can bing gitta cac yéu t6 kich thich va tc ché than kinh. Két qua truc
tiép 14, n6 c6 thé dan dén gia ting hoat dong ciia cac xung & cic té bao than kinh ma
thé hién phan mg giat minh, nhd d6 gép phﬁn vao viéc tao ra su hinh thanh ching
ddng kinh.

Mot loai khac cua ching dong kinh, nghia 1a ching dong kinh thuy thai duong,
da dugc chi ra trong md hinh loai gam nhim duoc cho ding pilocarpine ma dong
canxi kiéu T duoc diu tiét ting sau tinh trang dong kinh va goi y vai trd ctia kénh nay
trong viéc cai bién mo hinh phéng dién than kinh trong thoi gian dai (tir binh thudng
dén phong dién kich phat) va gép phan tiém ning vao sy phat trién va biéu hién ctia
tinh trang bénh dong kinh sau SE (Yaari, Y.; Yue, C.; Su, H., J Physiol 2007, 580 (Pt.
2), 435-50; Becker, A. J.; Pitsch, J.; Sochivko, D.; Opitz, T.; Staniek, M.; Chen, C. C,;
Campbell, K. P.; Schoch, S.; Yaari, Y.; Beck, H., J Neurosci 2008, 28 (49), 13341-53;
Graef, J. D.; Nordskog, B. K.; Wiggins, W. F.; Godwin, D. W., J Neurosci 2009, 29
(14), 4430-41; Su, H.; Sochivko, D.; Becker, A.; Chen, J.; Jiang, Y.; Yaari, Y.; Beck,
H., J Neurosci 2002, 22 (9), 3645-55).

Hoat tinh kénh canxi kiéu T gia tang c6 lién quan dén céc tinh trang dau do r6i
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loan than kinh va dau do viém (xem tai liéu: Todorovic, S. M.; Jevtovic-Todorovic,
V., Br J Pharmacol 2011, 163 (3), 484-95). Khi cac co quan nhan cdm kich thich &
trong trang thai phan Umg gia ting, ching thuong phan tng lai cac tdc nhén kich thich
gidc quan thong thuong nhu thé 13 chung bi dau (loan cdm dau) va phan tng lai cac
tac nhan kich thich dau nhe nhu thé 1a chung bi rét dau (ting cam dau). CAu tra 15i vé
mit dién sinh ly cta cac dap Ung dau bién dbi nay, bao gdm ngudng hoat héa thip
hon, tan s6 phong dién dé phan tng lai tic nhén kich thich & trén ngudng nhén cam va
phéng dién tu phat (Coderre, T. J.; Katz, J.; Vaccarino, A. L.; Melzack, R., Pain 1993,
52 (3), 259-85; Bhave, G.; Gereau, R. W. t., J Neurobiol 2004, 61 (1), 88-106). Kénh
canxi kidu T duoc biéu 16 médt cach phong phi & co quan nhin cdm dau, sing sau tiy
sébng va cac té bao than kinh vung dbi thi (Talley, E. M.; Cribbs, L. L.; Lee, J. H,;
Daud, A.; Perez-Reyes, E.; Bayliss, D. A., J Neurosci 1999, 19 (6), 1895-911) va hoat
tinh kénh canxi kidu T ¢6 lién quan dén tinh trang dau do rdi loan than kinh va dau do
viém & dong vat va ngudi (Jagodic, M. M.; Pathirathna, S.; Nelson, M. T.; Mancuso,
S.; Joksovic, P. M.; Rosenberg, E. R.; Bayliss, D. A.; Jevtovic-Todorovic, V.;
Todorovic, S. M., J Neurosci 2007, 27 (12), 3305-16; Todorovic, S. M.; Jevtovic-
Todorovic, V., Channels (Austin) 2007, 1 (4), 238-45; Jagodic, M. M.; Pathirathna, S.;
Joksovic, P. M.; Lee, W.; Nelson, M. T.; Naik, A. K.; Su, P.; Jevtovic-Todorovic, V.;
Todorovic, S. M., J Neurophysiol 2008, 99 (6), 3151-6). Kénh T ¢6 thé déng vai trd
trong viéc lam giam ngudng phong dién do tin hiéu dién truyén doc theo soi truc té
bao than kinh & cac té bao hach r& sau (dorsal root ganglia - DRG) biéu hién kénh T
(Nelson, M. T.; Todorovic, S. M.; Perez-Reyes, E., Curr Pharm Des 2006, 12 (13),
2189-97; Jagodic, M. M.; Pathirathna, S.; Nelson, M. T.; Mancuso, S.; Joksovic, P.
M.; Rosenberg, E. R.; Bayliss, D. A.; Jevtovic-Todorovic, V.; Todorovic, S. M., J
Neurosci 2007, 27 (12), 3305-16). Kénh canxi kiéu T s& déng vai trd khuéch dai céc
tin hiéu dau ngoai bién. Viéc didu tiét giam vé mit dwoc 1y hoc va phan tu d6i voi
chirc nang cua cac kénh nay & cac t& bao than kinh DRG chting minh y kién cho rang
kénh T gép phan vao nhiing tinh trang dau man tinh c6 lién quan dén thuong tén soi
truc than kinh ngoai bién (Bourinet, E.; Alloui, A.; Monteil, A.; Barrere, C.; Couette,
B.; Poirot, O.; Pages, A.; McRory, J.; Snutch, T. P.; Eschalier, A.; Nargeot, J., EMBO
J 2005, 24 (2), 315-24; Wen, X. J.; Li, Z. J.; Chen, Z. X,; Fang, Z. Y.; Yang, C. X ;
Li, H.; Zeng, Y. M., Acta Pharmacol Sin 2006, 27 (12), 1547-52) (or for review, see
(Jevtovic-Todorovic, V.; Todorovic, S. M., Cell Calcium 2006, 40 (2), 197-203)).

Ngoai ra, hoat tinh kénh canxi kidu T duoc diéu hoa ting trong qua trinh roi
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loan hé thin kinh do tiéu dudng (Hall, K. E.; Sima, A. A.; Wiley, . W., J Physiol
1995, 486 (2), 313-22; Jagodic, M. M.; Pathirathna, S.; Nelson, M. T.; Mancuso, S.;
Joksovic, P. M.; Rosenberg, E. R.; Bayliss, D. A.; Jevtovic-Todorovic, V.; Todorovic,
S. M., J Neurosci 2007, 27 (12), 3305-16). Viéc khuyét thiéu chon loc dong DRG
Cav3.2 in vivo 1am dao nguge mot cach hitu hiéu sy ting cam dau bdi tic dong co hoc
va nhiét & bénh rdi loan than kinh do tidu dudng gy ra bdi STZ & chudt céng
(Messinger, R. B.; Naik, A. K.; Jagodic, M. M.; Nelson, M. T.; Lee, W. Y.; Choe, W.
J.; Orestes, P.; Latham, J. R.; Todorovic, S. M.; Jevtovic-Todorovic, V., Pain 2009,
145 (1-2), 184-95). Ngoai ra, sy didu tiét ting ARN thong tin thuoc kénh Cav3.2 T &
dich treo md dong thé DRG va su didu tiét ting ddng thoi dong Cav3.2 T & céc té bao
nhan cam dau DRG di dugc bao cdo trong mot md hinh rdi loan than kinh do tiéu
duodng gay dau dén khac, chudt nhit ob/ob thiéu hut leptin (Latham, J. R.; Pathirathna,
S.; Jagodic, M. M.; Choe, W. J.; Levin, M. E.; Nelson, M. T.; Lee, W. Y.; Krishnan,
K.; Covey, D. F.; Todorovic, S. M.; Jevtovic-Todorovic, V., bénh tiéu duwong 2009, 58
(11), 2656-65). O ngudi, nhitng dit liéu ngoai bao tir ving ddi thi trung gian cta céac
bénh nhén bi dau do thuong tén than kinh da chi ra su bét thudng cia cac phan tGng
dot ngdt qua trung gian LTS ma cé th8 bop phan it nhét 1a vao ching dau dai dang
(Jeanmonod, D.; Magnin, M.; Morel, A., Brain 1996, 119 (2), 363-75).

D4 chi ra rang kénh canxi (Ca) kiéu T trong CNS c6 lién quan méat thiét véi su
phét ra phan tng lap lai hodc nhiing dao dong than kinh (Llinas, R.; Yarom, Y., J
Physiol 1986, 376, 163-82; Gutnick, M. J.; Yarom, Y., J Neurosci Methods 1989, 28
(1-2), 93-9; Iftinca, M. C.; Zamponi, G. W., Trends Pharmacol Sci 2009, 30 (1), 32-
40). Run 1a sy ctr ddng khong chi tdm bét ngd ndi chung, va né cé lién quan dén cac
bénh thin kinh khic nhau hogc c4c tinh trang bénh Iy nhu ri loan thin kinh dn dén
triéu ching run tay chin (essential tremor - ET) va bénh Parkinson (PD) va céc rdi
loan ¢6 lién quan ctia n6. Do céc hoat dong than kinh c6 lién quan dén run c6 thé co
lién quan mat thiét dén céac hoat dong l3p lai hodc dao dong & hé than kinh trung wong
CNS, viéc didu chinh kénh Ca kidu T c6 thé c6 tac dung tri lidu. Gia thuyét nay dugc
chiing minh boi sy biéu hién vé& mit cAu tric va chic ning cia hé than kinh cua su
biéu hién kénh canxi kiéu T & ving tham gia vao co ché sinh 1y bénh ctia chitng run
do harmalin gy ra, md hinh duoc ly hoc ctia ET & loai gam nhim (Llinas, R.; Yarom,
Y., J Physiol 1986, 376, 163-82; Cavelier, P.; Lohof, A. M.; Lonchamp, E.;
Beekenkamp, H.; Mariani, J.; Bossu, J. L., Neuroreport 2008, 1 9 (3), 299-303). Ngoai

ra, dit liéu dong vat bao gém su khuyét thiéu mot cach chon loc gen Cav3.1 hodc
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chu6t nhit khong mang gen Cav3.1 di chi ra rang cac kénh Cav3.1 déng vai trd ddc
biét trong ET (Park, Y. G.; Park, H. Y.; Lee, C. J.; Choi, S.; Jo, S.; Choi, H.; Kim, Y.
H.; Shin, H. S.; Llinas, R. R.; Kim, D., Proc Natl Acad Sci U S 4 2010, 107 (23),
10731-6). Mt khac, vai tro cua cac isoform khac ctia kénh canxi kiéu T (Cav3.2 and
Cav 3.3) trong bénh hoc nay vAn chua dugc biét dén nhung khong thé bi loai trir
(Miwa, H.; Kondo, T., Cerebellum 2011, 10 (3), 563-9).

G cé4c bénh nhan bi bénh Parkinson (PD), sy kich thich ndo mét cach sau sic
clia cic nhan dudi ddi di to ra l1a gitp didu tri hitu hiéu céc triéu chimg bénh
parkinson, cho thiy vai trd then chét ctia viing nay trong sinh bénh hoc ctia PD: O cac
bénh nhén, cling nhu & md hinh dong vat bi PD, ving nay dudng nhu ¢ kiéu phéng
dién bét thuong véi su gia ting phuong thic phong dién bung nd. Va phuong thirc
phéan tng dot ngdt nay da to ra lién quan dén kénh Ca?* kiéu T (xem tai liéu Yang, Y.
C.; Tai, C. H.; Pan, M. K.; Kuo, C. C., Pflugers Arch 2014, 466 (4), 747-55).

Ban chit k§ thuit ciia sang ché
Muc dich cta sang ché 1a d& xuét hop chét 14 cac chét chen kénh canxi kiéu T
va do vay hitu hiéu dé phong ngira hodc didu tri cac bénh hodc cac rdi loan ma & d6 co
su tham gia ctia kénh canxi T.
1) Khia canh thit nhét cia sang ché dé cap dén cac hop chét ¢6 cong thie (I)
R2

R, (R5)m

Mf

Cong thuce (1)
trong do

X 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thude vong;

e R'Ia
> (Cae)alkyl [cu thé 1a isopropyl, fert.-butyl, hodc isobutyl];
» (Cay)alkyl duoc thé mot 14n bang xyano, hoic (Cis)alkoxy (dac biét la
metoxy); [cu thé 1a nhém nay 13 1-metoxy-etyl, hodc 1-xyano-1-metyl-etyl];
» (Ci4)floalkyl [cu thé 12 triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
» (Cia)floalkoxy [cu th8 13 triflometoxy, 2,2,2-trifloetoxy, 3,3,3-
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triflopropoxy];

» pentaflo-sulfanyl;
> (Cs)xycloalkyl-L!- trong d6

(Cs)xycloalkyl di néu tuy y chira m¢t nguyén tir oxy thudc vong;
trong d6 (Cs-s)xycloalkyl dd néu khong dugc thé, hodc duge thé mot
14n bang flo, (Ci3)alkyl (dic biét 1a metyl), (Ci3)alkoxy (ddc biét la
metoxy), hydroxy, xyano, hodc (Ci3)floalkyl (dac biét la
triflometyl), hodac duoc thé hai lan béng flo, hodc dugc thé ba lan
bing hai phin tir thé flo va mot phan tir thé duge chon tir (C13)alkyl
(dac biét 1a metyl) va xyano; va

lién két L! 1a lién két truc tiép, (Ci-2)alkylen, oxy, hodc (Ci2)alkylen-
oxy (dwoc gén véi phin con lai ctia phan tir thong qua nguyén tir
0XY);

[cu thé 1a nhém (Cs.6)xycloalkyl-L!- nhu vy la xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-xyano-3,3-diflo-xyclobutyl, 1-triflometyl-xyclopropyl,
2-triflometyl-xyclopropyl, 1-metyl-xyclopropyl, 1-xyano-
xyclopropyl, 1-hydroxy-xyclopropyl, 1-metoxy-xyclopropyl, hodc 3-
hydroxy-oxetan-3-yl; hodc nhém nay la xyclopropyl-metyl; hodc
nhém nay la xyclopropyl-oxy, oxetan-3-yl-oxy, xyclobutyl-oxy,
hodc 3,3-diflo-xyclobutyl-oxy; hodc nhém nay la xyclopropyl-
metoxy, oxetan-3-yl-metoxy, (3-flo-oxetan-3-yl)-metoxy, (3,3-diflo-
xyclobutyl)-metoxy, (3-metyl-oxetan-3-yl)-metoxy, hodc (3,3-diflo-
1-metyl-xyclobutyl)-metoxy];

> heteroaryl c6 5 hodc 6 canh, doc 1ap tiy y dugc thé mot 1an bang (Ci3)alkyl

(dac biét 1a metyl); [cu thé 14 oxadiazolyl, pyrazinyl, pyrimidinyl, hodc

pyridinyl];
» -NR!'R'2 trong d6

R va R ddc lap 1a hydro, (Cis)alkyl, (Czs)floalkyl,
(Cs-¢)xycloalkyl, (Cs.¢)xycloalkyl duoc thé mot hodc hai lan bang
flo, (Cs-6)xycloalkyl-(Ci-3)alkyl, (Ci-3)alkoxy-(Cz-3)alkyl [cu thé 1a
nhém -NRMR? nhu vdy la dimetylamino, etyl-metyl-amino,
dietylamino, xyclopropyl-metyl-amino, (2-metoxyetyl)-metyl-amino,
(xyclopropylmetyl)-metyl-amino,  hodc (2,2-diflo-etyl)-metyl-

amino|;
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= hoic R!! va R!2, cing vé6i nguyén tir nito ma ching gin vao, tao
thanh vong c6 4 dén 6 canh tiy y duoc thé mot hoc hai 1an bﬁng flo;
nhém 2-oxo-pyrolidinyl; hodc nhém morpholinyl [cu thé 13 nhém
NRMR'2 nhu vay 12 azetidinyl, 3-flo-azetidinyl, 3,3-diflo-azetidinyl,
pyrolidinyl, 3-flo-pyrolidinyl, 3,3-diflo-pyrolidinyl, hodc 2-oxo-
pyrolidinyl];
va (R*)n 1a mot hodc hai phén tir thé tuy ¥ (nghia la n 12 s6 nguyén bang 0, 1, hozc
2) doc lap duoc chon tir (Ci4)alkyl (ddc biét 1a metyl, etyl), (Cs-¢)xycloalkyl (déc
biét 1a xyclopropyl), (Ci.4)alkoxy (dac biét 1a metoxy), (Ci-3)floalkyl (ddc biét 1a
triﬂometyl), (C1-3)floalkoxy (dac biét 12 triflometoxy), halogen (ddc biét 1a flo), va
xyano [dac bidt 1a (R*), khong c6 mit (nghia 1a n = 0); hogc (R*)a 12 mot phan tir
thé halogen hodc metyl];
hodc R! clng v6i (R*)n tao thanh vong khong thom cé 5 hodc 6 canh ma dugc
ngung tu véi vong phenyl/pyridin; trong d6 vong ¢6 5 hodc 6 canh nay tuy y chira
mdt hodc hai nguyén tir khac loai ddc 14p duge chon tir oxy va nito; trong d6 vong
khong thom ¢6 5 hodc 5 canh ngung tu da néu doc 1ap tuy y con dugc thé mot 1an
bing oxo hodc (Ci.3)alkyl (ddc biét 1a metyl); dugc thé hai lan bang (Cis)alkyl
(dic bidt 1a metyl); hodic dugc thé hai, ba hodc bén I4n trong d6 mot phan tir thé 1a
0x0 va céc phan tir thé con lai 1a (Cis)alkyl (dac biét 1a metyl); [cu thé 1a vong
khong thom ¢ 5 hodc 6 canh dugc ngung tu véi vong phenyl/pyridin nhu véy,
cung v&i vong phenyl/pyridin nay, tao thanh nhém duoc chon tir 2-oxo-2,3-
dihydro-benzooxazol-6-yl, 3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, 4-metyl-
3-0x0-3,4-dihydro-2H-benzo[ 1,4]-oxazin-7-yl, 3-metyl-2-0x0-2,3-dihydro-
benzooxazol-6-yl, 3,3-dimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl, 1,3,3-trimetyl-2-
0x0-2,3-dihydro-1H-indol-5-yl,  2,2-dimetyl-2,3-dihydro-benzofuran-6-yl, = 2,2-
dimetyl-2,3-dihydro-benzofuran-5-yl,  3,3-dimetyl-2,3-dihydro-benzofuran-5-yl,
3,3-dimetyl-2,3-dihydro-benzofuran-6-yl, hodc 3-metylcroman-7-yl];

hodc R! cling véi (R*)n tao thanh vong thom ¢ 5 hodc 6 canh ma dugc ngung tu
v6i vong phenyl/pyridin; trong d6 vong ¢6 5 hodc 6 canh nay tly y chita mt hodc
hai nguyén t&t khac loai duge chon tir nito, trong d6 vong thom c¢d 5 hodc 6 canh
duoc ngung tu nay doc lap tuy y duoc thé mot hodc hai l4n nita trong d6 cac phﬁn
tir thé doc 1ap duoc chon tir (Ci3)alkyl (ddc biét la metyl, etyl, isopropyl), (Cs.
s)xycloalkyl (dic biét 1a xyclobutyl), (Ci)floalkyl (dac biét la triflometyl), hodc

Xyano . [cu thé 1a vong thom c6 5 hoic 6 canh dugc ngung tu véi vong
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phenyl/pyridin ndy, cing v&i vong phenyl/pyridin nay, tao thanh nhém dugc chon
th 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-
yl, 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-indazol-6-
yl, 1-etyl-1H-indazol-5-yl, 1-etyl-1H-indazol-6-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-
metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl, 1,3-dimetyl-1H-indol-5-yl, 1,3-
dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-5-yl, 3-isopropyl-1-metyl-1H-
indol-5-yl, 3-xyclobutyl-1-metyl-1H-indol-5-yl, 1-metyl-3-triflometyl-1H-indol-5-
yl, quinoxalin-6-yl, 2-metyl-1H-benzoimidazol-6-yl, 1-metyl-1H-benzoimidazol-
5-yl, 1-metyl-1H-benzoimidazol-6-yl, hodc quinolin-7-y1];

e hodc R! 1a metyl, hodc halogen (dic biét 1a flo); va (R*) 1a mét phan tir thé dugc
chon tr (Ci3)floalkoxy (dac biét la 2,2,2-trifloetoxy) ma duogc gén vao vong
phenyl/pyridinyl & vi tri ortho hodc meta so voi diém géin ctia nhém —CH,-CO-
NH-;

Y 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thudc vong; va

R? 1a (Cis)alkyl (dic biét 1a metyl, etyl, isopropyl, isobutyl, fert.-butyl); (Cs-
6)xycloalkyl (dic biét 1a xyclopropyl); (Ci-4)alkoxy (dac biét la metoxy, isopropoxy);
(Cs)xycloalkyl-oxy (dic biét 13 xyclopropyl-oxy); (Cis)floalkyl (dic biét la
triflometyl); (C1-3)floalkoxy (dac biét la diflometoxy, triflometoxy, 2,2,2-trifloetoxy);
(Ci3)alkoxy-(Ca3)alkoxy (dac biét la 2-metoxy-etoxy); halogen; xyano; hodc
NR2RZ, trong d6 R?! va R* doc 1ap 1a hydro, hodc (Cis)alkyl (dac biét 1a
dimetylamino), hogc R?! va R%, cling v6i nguyén tlr nito ma ching gin vao, tao thanh
vong c6 4 dén 6 canh tuy y duoc thé mét hodc hai lan b%mg flo, hoic nhom
morpholinyl (d4c biét 14 azetidinyl, pyrolidinyl, 3-flo-pyrolidinyl);

va

(R>)m 1a mot hodc hai phan tir thé thy ¥ (nghia 1a m 1a s& nguyén bang 0, 1, hoic 2)
doc 1ap duoc chon tir (Cia)alkyl (dic biét 1a metyl, etyl, isobutyl); (Cs.)xycloalkyl
(ddc biét 1a xyclopropyl); (Ci-s)alkoxy (dac biét la metoxy, isopropoxy); halogen;
xyano; (Ci3)floalkyl (dic biét 12 diflometyl, triflometyl); and (Ci3)floalkoxy (dac biét
1a triflometoxy, 2,2,2-trifloetoxy); [ddc biét 1& (R%)m khong c6 mit (nghia 1a m = 0),
hodc (R%)m 1a mot phén tir thé halogen; tét hon 1a (R*)m khong c6 mit].

Hop chét ¢6 cong thire (I) c6 thé chra mdt hodc nhiéu tAm 14p thé hodc tim bat
d6i, nhu mot hoic nhiéu nguyén tit cacbon bét ddi. Vi vay, hop chét c6 cong thic (I)
6 thé c6 mit & dang hdn hop gdm céc chét ddng phan 1ap thé hodc t6t hon 1a & dang
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chét ddng phén 1ap thé tinh khiét. Hon hop gdm céc chit ddng phan 1ap thé c6 thé
duoc tach theo cach ma ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay da
biét.

Ngoai ra, trong mot sd truong hop, hop chét theo sang ché c6 thé c6 mit &
dang hd bién. Dang hd bién bét ky nhu vdy dugc bao ham. Vi dy, cén phai hiéu 1o
rang, trong trudng hop gbc benzimidazol khong duge thé & nguyén tlr nito thudc vong
mang mot hoa tri tu do, thi géc benzimidazol nay c6 dang hd bién. Vi vay, cac phﬁn tr
thé tiép theo cla gbc benzimidazol c6 thé duoc gin vao (cac) vi tri ortho so v6i cac
nguyén tu nim & dau cau ndi (nghia 1a duoc gin vao (cac) vi tri 4 va/hodc 7), va/hodc
vao (céc) vi tri meta so véi cac nguyén tir & dAu ciu ndi, (nghia 1a duoc gén vao (cac)
vi tri 5 va/hodc 6). Cén hiéu réng hai vi tri ortho, va, tuong mg, hai vi tri meta dugc
xem la tuong dwong. Vi dy, nhém 4-metyl-1H-benzoimidazol-2-yl duge hiéu 1a dé
biéu thi cing moét nhém nhu 7-metyl-1H-benzoimidazol-2-yl va 4-metyl-3H-
benzoimidazol-2-yl va 7-metyl-3H-benzoimidazol-2-yl.

Sang ché ciing bao gbm cac hop chét ¢6 cong thic (I) duge danh d4u bang chét
ddng vi, ddc biét 1a duoc danh déu bang 2H (doteri) theo cac phuong 4n tir 1) dén 29),
cac hop chét nay 1a gidng hét véi cac hop chét ¢6 cong thire (I) chi khac 13 mdi trong
s6 modt hodc nhiéu nguyén tir duge thay bang mot nguyén tir c6 clng nguyén tur sO
nhung khdi lugng nguyén tir khéc véi khéi lwong nguyén tir thuong dugce tim thiy
trong ty nhién. Hop chat ¢6 cong thie (I) duoc danh dau béng chét déng vi, dac biét 1a
duoc danh diu bang H (doteri) va mudi cta nd 13 thuéc pham vi cua sang ché. Viéc
thay thé hydro bang ddng vi 2H (doteri) ning hon ¢6 thd din dén d6 6n dinh chuyén
héa 16n hon, ching han din dén chu ky béan ra in-vivo gia ting hodc yéu cau lidu
luong giam, hodc co thd dAn dén su e ché enzym cytochrome P450 1a giam, dan dén
profile an toan dugc cai thién chang han. Theo mdt phuong 4n cia sang ché, hop chét
c6 cong thire (I) khong dugce danh déu bang chit ddng vi, hodc ching chi dugc danh
dau béng mot hodc nhidu nguyén tit doteri. Theo mdt phuong an phuy, hop chit ¢c6
cong thuc (I) khong hé duoc danh ddu bang chat ddng vi. Hop chét c6 cong thie (1)
duoc danh ddu bing chit ddng vi ¢6 thé dugce diéu ché theo phuong phép twong tw véi
cac phuong phéap duge mé ta dudi day, nhung st dung bién thé ddng vi thich hop cua
cac chat phan tmg hoic cac chit ban dAu thich hop.

Trong don séng ché nay, céc lién két dugc gin theo cach ¢ thé bién dbi duge
¢6 thé duoc sit dung cho cac phin tir thé hodc nhém thé (chang han R*)n vd (R®)m).
Trong truong hgp nhu vay, c6 nghia la phan tir thé hodc nhom bét ky nhu vay c6 thé
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duoc gin v6i nguyén tir cacbon bét ky thudc hé vong ma lién két dugc gin theo cach

cé thé thay doi dugc dugc dua vao, mién 13 nguyén t&t cacbon nay van chua duoc thé.

Trong don sang ché nay, lién két duoc dua vao dudi dang nét dirt thé hién diém

gin clia goc duge dua vao. Vi dy, goc duoc dua vao dudi day

1a nhém 1H-pyrazol-1,3-diyl.
M3 ta chi tiét sang ché
Khi dang s6 nhiéu duoc st dung cho céc hop chat, mubi, duoc phém, bénh va

cac d6i twong twong tu, dang nay dugc du dinh ciing c6é nghia 1a mdt hop chét, mudi,
duoc phém, bénh hoédc dbi tuong tuong tu.

Am chi bét ky dén cac hop chét c6 cong thirc (I) theo phuong 4n bat ky trong
s cac phuong 4n tir 1) dén 31) dugc hidu 1a cling d& cap dén mudi (va dic biét la

mudi duge dung) cta cac hop chat nay, néu phu hop va co loi.

Thudt ngt "mubi dugc dung" dung dé chi mudi ma van c6 hoat tinh sinh hoc
mong mubn ctia hop chAt da néu va thé hién tac dung giy ddc khong mong mudn &
murc ti thidu. Nhimg mudi nhu vay bao gdm mubi cong axit va/hodc bazo v co hodc
hitu co tuy thudc vao sy c6 mat cua cac nhém bazo va/hodc axit trong hop chét da
néu. Dé tham khao, xem tai liéu “Handbook of Pharmaceutical Salts. Properties,
Selection and Use.”, P. Heinrich Stahl, Camille G. Wermuth (Eds.), Wiley-VCH,
2008; and “Pharmaceutical Salts and Co-crystals”, Johan Wouters and Luc Quéré
(Eds.), RSC Publishing, 2012.

Céac dinh nghia dugc dua ra ¢ day nhdm 4p dung dong nhét cho cac hop chét c¢6
cong thire (I), nhu duge xac dinh theo phuwong an bat ky trong s6 cac phuong an tir 1)
dén 29), va, c6 thay dbi néu can thiét, trong ban mo ta va yéu cAu bao hd trir khi dinh
nghia chi ra riéng theo cach khac dua ra dinh nghia réng hon hodc hep hon. Ciing can
hiéu 18 ré’mg dinh nghia hodc dinh nghia dugc vu tién ciia mot thuét ngft xdc dinh va
c6 thé thay thé cho thuat ngit twong Gmg theo cach doc 14p véi (va phdi hop véi) dinh
nghia bét ky hodc dinh nghia dugc uu tién cua bét ky hoic tAt ca cac thuat ngit khac
nhu duoc xac dinh trong ban md ta nay.

Thuét ngit “halogen” c6 nghia 1a flo, clo, brom, hodc iot, tdt hon 1a flo hozc

clo, dic biét 1a flo.
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Thuét ngft "xyano" dung dé chi nhém -CN.

Thuét nglt “alkyl”, dugc st dung mdt minh hodc két hop, ding dé chi nhém
hydrocarbon bdo hoa mach théng hodc mach nhanh chira mot dén sau (dac biét 1a mot
dén bbn) nguyén tir cacbon. Thuét ngit “(Cx.y)alkyl” (mdi x va y 1a mot s6 nguyén),
ding dé chi nhém alkyl nhu duge dinh nghia trudc ddy chira tir x dén y nguyén tir
cacbon. Trong trudong hop nhém (Ci-y)alkyl (hodc, ndi chung, nhém (Cx-y)alkyl) duoc
st dung két hop véi mét phe‘in tir thé khac, thudt ngit ndy ¢ nghia 12 nhém thé nay
duwoc lién két voi phdn con lai ciia phan tir qua nhém (Ciy)alkyl (hodc nhém
(Cx-y)alkyl, tuong tng). Trong mot s truomg hop, nhém nay con duge dé cap dén nhu
14 (Ci-y)alkylen. Vi du nhém (Ci-6)alkyl chira tir mot dén séu nguyén tir cacbon. Vi du
vé nhém (Ci-6)alkyl 12 nhém (Cis)alkyl nhu metyl, etyl, n-propyl, isopropyl, n-butyl,
sec.-butyl, tert.-butyl, va isobutyl, cing nhu la n-pentyl, va isopentyl. T6t hon 13
metyl, etyl, n-propyl, va isopropyl. T6t nhét 1a metyl. Dbi vai phan tir thé R!, vi du
duoc wu tién vé (Ca6)alkyl 12 isopropyl, zert.-butyl, va isobutyl; ddc biét 1a fert.-butyl.

Vi du v& nhém (Ca)alkyl duoc thé mét 1an bing xyano, hodc (Ci.3)alkoxy nhu
duoc str dung dbi voiR! 13 1-metoxy-etyl, and 1-xyano-1-metyl-etyl.

Thuat ngit “alkoxy” c6 nghia la nhom c6 cong thirc alkyl-O- trong d6 thuét ngt
alkyl c¢6 nghia nhu dugc dua ra trude ddy. Thudt ngit “(Cx-y)alkoxy” (x vay la sb
nguyén) dung d chi nhom alkoxy mach thiang hodc mach nhénh chira tir x dén y
nguyén tir cacbon. Vi du vé nhoém alkoxy 1a nhém (Ci4)alkoxy nhu metoxy, etoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert.-butoxy. Tt hon 1a

metoxy.

Thuat nglt "floalky]l” dung dé chi nhém alkyl nhu duoc xac dinh trudce day
chita mot dén ba nguyén tir cacbon trong d6 mot hodc nhidu (va c6 thé tit ca) nguyén
tr hydro duoc thay bang flo. Thuat ngit “(Cx.y)floalkyl” (mdix vayla s6 nguyén)
dung dé chi nhém floalkyl nhu duge x4c dinh trude ddy chira tir x dén y nguyén tir
cacbon. Vi du nhom (Ci-3)floalkyl chira tir mot dén ba nguyén tir cacbon trong d6 mot
dén bay nguyén tir hydro dugc thay bang flo. Mot vi du duge uu tién 1 triflometyl. Vi
du v& nhém (Ca-3)floalkyl bao gdm 2-floetyl, 2,2-difloctyl va 2,2,2-trifloety! (ddc biét
1a 2-floetyl va 2,2,2-trifloetyl). Trong trudong hop cu thé cua nhém (Ci4)floalkyl,
nhom floalkyl nay chita tr mot dén bdn nguyén tr cacbon, trong d6 mot dén chin
nguyén tir hydro duoc thay bang flo. Vi du vé nhém (C14)floalkyl nhu duge st dung
cho R! bao gém triflometyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl, va 2,2,2-triflo-1,1-
dimetyl-etyl; dac biét 1a triflometyl, va 2,2,2-triflo-1,1-dimetyl-etyl.
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Thuét ngit "floalkoxy” dung dé chi nhém alkoxy nhu dugc xé4c dinh trude day
chtra mdt dén ba nguyén tir cacbon, trong d6 mot hodc nhiéu (va c6 thé tat c4) nguyén
tir hydro duoc thay bang flo. Thuat ngft “(Cx.y)floalkoxy” (mdi x va y 14 s nguyén)
ding dé chi nhém floalkoxy nhu dugc xac dinh trudc ddy chira tir x dén y nguyén tir
cacbon. Vi du nhom (Ci-3) floalkoxy chira tir mot dén ba nguyén tlr cacbon, trong d6
mdt dén bay nguyén tir hydro dugc thay bang flo. Cac vi du dugc uu tién 1a
triflometoxy, diflometoxy va 2,2,2-trifloetoxy. Vi du dién hinh v& nhém floalkoxy nhu
duoc st dung cho R! bao gbm triflometoxy, diflometoxy, 2-floetoxy, 2,2-difloetoxy
va 2,2,2-trifloetoxy; dic biét 1a 2,2,2-trifloetoxy. Mot vi du khac vé nhém
(C1-3)floalkoxy nhu dugc st dung cho R! 14 3,3,3-triflopropoxy.

Thuét ngtr "xycloalkyl" dung dé chi nhin vong cacbon bdo hoa mdt hodc hai
vong chura tir ba dén tam nguyén tir cacbon. Thudt ngft "(Cx.y)xycloalkyl" (mdix vay
1a s6 nguyén), ding dé chi nhém xycloalkyl nhu duoc xac dinh trude ddy chia tir x
dén y nguyén tir cacbon. Vi du nhém (Cs.6)xycloalkyl ding dé chi nhan vong cacbon
mot vong bdo hoa chura tir ba dén sau nguyén tir cacbon. Vi du vé nhém xycloalkyl 14

xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl. Puoc uu tién la xyclopropyl.

Thuét ngit "(Cs-¢)xycloalkyl, trong dé xycloalkyl ¢ thé tiy ¥ chtra nguyén tir
oxy thudc vong", dung dé chi nhém xycloalkyl vong don nhu duoc xac dinh trudce
day. Ngoai ra, mdt nguyén tir cacbon thudc vong cuia xycloalkyl d& néu co thé duoc
thay bing nguyén tir oxy. Déi v6i nhém thé R, Vi du vé cdc nhém ndy dic bit la
xyclopropyl, xyclobutyl, va ngoai ra, oxetan-3-yl. Cac nhém nay khong dugc thé hodc
duge thé nhu duge dinh nghia mot cach rd rang.

Thuat ngtt "(Cs-s)xycloalkyl-(Ci-3)alkyl" dung dé chi nhém (Cs-¢)xycloalkyl
nhu duge dinh nghia mot cach rd rang, nhém nay duge lién két véi phén con lai ctia
phan tir thong qua nhém (Ci-3)alkylen nhu duge x4c dinh trude day. D6i voi phan tir
thé R!, phan nhém (Ci-alkylen cta (Cs-g)xycloalkyl-(Ci2)alkyl cu thé 13 nhém
metylen.

Thuat ngtt "(Cs-¢)xycloalkyl-oxy" dung dé chi nhém (Cs-6)xycloalkyl nhu dugc
dinh nghia mot cach rd rang ma dugc lién két v&i phan con lai ctia phan tir thong qua
nguyén tr oxy.

Thuat ngit "(Cs-s)xycloalkyl-(Ci2)alkylen-oxy" dung dé chi nhém
(C3-6)xycloalkyl nhu dugc dinh nghia mét cach rd rang ma duge lién két v6i phan con
lai ctia phén tir thong qua nhom —(CHz)12-O-. D4i v6i phin tir thé RY, phan nhém -(Ci.
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2)alkylen-oxy cta (Cs-¢)xycloalkyl-(Ci2)alkylen-oxy cu thé 13 nhém —CH»-O-.

Thuét ngtt “(Ci.3)alkoxy-(Ca-3)alkoxy" dung dé chi nhém (Ci3)alkoxy- nhu
duoc x4c dinh trude ddy ma dugc gin véi phén con lai ctia phan tir théng qua nhém
(C23)alkoxy nhu duge xac dinh trude ddy. Vi du la 2-metoxy-etoxy.

Thuat nglt “(Ci3)alkoxy-(Cz3)alkyl“ c6 nghia nhom (Cis)alkoxy- nhu dugc
xé4c dinh trude ddy ma duoc gan véi phan con lai ctia phan tir thong qua nhoms (Co-
3)alkylen nhu dugc x4c dinh trude ddy. Vi du la 2-metoxy-etyl.

Thuét ngtt "aryl", dugc st dung mot minh hodc két hop, c6 nghia 1a phenyl
hodc naphtyl, t5t hon 1& phenyl. Tuong tw, nhom arylen la nhém aryl nhu duoc xdc
dinh trudc ddy cé hai diém gén voi phan con lai twong Ung cua phén tir. Nhom
aryl/arylen néu trén khong dugc thé hodc dugc thé nhu dwoc dinh nghia mot cach rd

rang.

Thuét nglt "heteroaryl", dugc st dung mot minh hodc két hop, c6 nghia vong
thom mot vong hoac hai vong c6 tir 5 dén 10 canh chra tir mot dén téi da 1a bdn
nguyén tir khéc loai, mdi nguyén tir doc 1ap dwoc chon tlr oxy, nito va luu huynh. Vi
du vé nhém heteroaryl nhu vdy la heteroaryl c¢6 5 canh nhu furanyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl,
imidazolyl, pyrazolyl, triazolyl; heteroaryl c6 6 canh nhu pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl; va heteroaryl hai vong nhu indolyl, isoindolyl, benzofuranyl,
isobenzofuranyl, benzothiophenyl, indazolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzotriazolyl, benzoxadiazolyl,
benzothiadiazolyl, quinolinyl, isoquinolinyl, naphtyridinyl, cinnolinyl, quinazolinyl,
quinoxalinyl, phtalazinyl, pyrolopyridinyl, pyrazolopyridinyl, pyrazolopyrimidinyl,
pyrolopyrazinyl, imidazopyridinyl, imidazopyridazinyl, va imidazothiazolyl. Vi du vé
nhém heteroaryl nhu duge st dung cho R! dic biét 1a oxadiazolyl, pyrazinyl,
pyrimidinyl, va pyridinyl. Nhom heteroaryl néu trén khdng duoc thé hodc dugc thé
nhu dugc dinh nghia mét cach r6 rang.

Trong trudng hop hai phan tir thé tao thanh vong thom c6 5 hogc 6 canh tiy y
chita modt hoic hai nguyén ti nito ma vong ndy dugc ngung tu voi vong
phenyl/pyridin, vi du vé nhin heteroaryl hai vong dugc tao thanh nhu vay la
pyrolo[2,3-b]pyridinyl, indolyl, indazolyl, quinoxalinyl, benzoimidazolyl, va
quinolinyl. Nhém néu trén khong mang cac phan tir thé tiép theo trén phan

phenyl/pyridin ctia vong, trong khi vong thom c6 5 hodc 6 canh da néu c6 thé khong
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duoc thé hodc duoc thé nhu dugc dinh nghia mdt cach rd rang.

Trong truong hop hai phin tir thé tao thanh vong khong thom ¢6 5 hodc 6 canh
ty ¥ chita mdt hodc hai nguyén tir khac loai, vong ndy dugc ngung tu v6i vong
phenyl/pyridin, vi du vé vong thom mot phan c¢6 hai vong dugc tao thanh theo cach
nay la 2,3-dihydro-benzooxazolyl, 3,4-dihydro-2H-benzo[1,4]oxazinyl, 2,3-dihydro-
1H-indolyl, va 2,3-dihydro-benzofuranyl. Mot vi du khac 1a chromanyl. Nhém néu
trén khong mang céac phan tir thé tiép theo trén phan phenyl/pyridin ciia vong, trong
khi vong khoéng thom cé 5 hodc 6 canh di néu co thé khong dugc thé hodc duogc thé
nhu dugc dinh nghia mét cch r0 rang.

Vi du vé nhém -NR''R!2 nhu dugc sir dung cho R! dac biét 1a nhém amino
duoc thé hai 14n trong d6 mét phan tir thé 14 metyl hoic etyl, va phan tir thé con lai 14
(C1)alkyl, (C23)floalkyl, (Cs)xycloalkyl, (Cs.¢)xycloalkyl dugc thé mot hodc hai 1an
bang flo, (Css)xycloalkyl-(Ci3)alkyl, (Cis)alkoxy-(Ca3)alkyl. Céc vi du la
dimetylamino, etyl-metyl-amino, dietylamino, xyclopropyl-metyl-amino, (2-
metoxyetyl)-metyl-amino, (xyclopropylmetyl)-metyl-amino, va (2,2-diflo-etyl)-metyl-
amino. Vi du vé& nhém —NR!'R'2 trong d6 R!'! va R!2, cung véi nguyén tir nito ma
chung gén vao, tao thanh vong cé 4 dén 6 canh nhu dugc st dung cho R! dic biét 1a
cc vong c6 4 va 5 canh azetidinyl, 3-flo-azetidinyl, 3,3-diflo-azetidinyl, pyrolidinyl,
3-flo-pyrolidinyl, 3,3-diflo-pyrolidinyl.

Vi du vé nhém -NR?'R2 nhu duge st dung cho R? 13 dimetylamino. Vi du vé
nhom —NR2'R? trong d6 R?! va R%, ciing v6i nguyén tir nito ma ching gan vao, tao
thanh vong c6 4 dén 6 canh nhu dugce st dung cho R? 13 3-flo-pyrolidinyl. Céc vi du
khéc nita la azetidinyl va pyrolidinyl.

Cac phuong an khac cla sang ché dwoc thé hién dudi diy:

2) Phuong 4n thi hai dé cap dén hop chét theo phuong 4n 1), trong d6
X 1a nguyén tir cacbon thudc vong hoéc nguyén tr nito thudc vong;
e R!IA
» (Cae)alkyl [cu thé 13 isopropyl, tert.-butyl, hodc isobutyl];
> (Cag)alkyl dugce thé mot 14n bing xyano, hodc (Cis)alkoxy (dac biét 1a
metoxy); [cu thé 1a nhém ndy 13 1-metoxy-etyl, hodc 1-xyano-1-metyl-etyl];
> (Cr4)floalkyl [cu thé 13 triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
> (Cis)floalkoxy [cu thé 1a 2,2,2-trifloetoxy];
» pentaflo-sulfanyl;
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> (Cs.)xycloalkyl-L!- trong d6

(Cs-6)xycloalkyl d4 néu tuy y chira mét nguyén tr oxy thudc vong;
trong d6 (Cs-¢)xycloalkyl d& néu khong dugc thé, hodc dugc thé mot
14n bang flo, (Ci-3)alkyl (dic biét 1a metyl), (Ci3)alkoxy (ddc biét 1a
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (dic bigt la
triflometyl), hodc dugc thé hai 1an béng flo, hoac duoc thé ba lan
bang hai phan tir thé flo va mot phan tir thé (Ci.3)alkyl (ddc biét la
metyl); va

lién két L! 14 lién két truc tiép, (Ci-2)alkylen, oxy, hodc (C12)alkylen-
oxy (duge gin véi phan con lai ctia phan tir thong qua nguyén tir
0Xy);

[cu thé 1 nhém (Cs.s)xycloalkyl-L!- nhu véy 1a xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-xyano-xyclopropyl, 1-hydroxy-xyclopropyl, 1-
xyano-xyclopropyl, hodc 3-hydroxy-oxetan-3-yl; hodc nhom nay la
xyclopropyl-metyl; hodc nhém nay 1a xyclopropyl-oxy, oxetan-3-yl-
oxy, xyclobutyl-oxy, hodc 3,3-diflo-xyclobutyl-oxy; hodc nhém nay
la oxetan-3-yl-metoxy, (3-flo-oxetan-3-yl)-metoxy, (3,3-diflo-
xyclobutyl)-metoxy, (3-metyl-oxetan-3-yl)-metoxy, hodc (3,3-diflo-
1-metyl-xyclobutyl)-metoxy];

> heteroaryl ¢ 5 hodc 6 canh, doc 1dp tuy y dugc thé mot 14n béng (Ci3)alkyl

(dac biét la metyl); [cu thé 1a oxadiazolyl, pyrazinyl, pyrimidinyl, hodc

pyridinyl];
> -NR!'R' trong d6

R va R doc 1ap 1a hydro, (Cisalkyl, (Cas)floalkyl,
(Cs-¢)xycloalkyl, (Cs.¢)xycloalkyl duoc th8 mot hodc hai lan bing
flo, (Cs-¢)xycloalkyl-(Ci-3)alkyl, (Ci3)alkoxy-(Cz-3)alkyl [cu thé 1a
nhém -NR!'R? nhu vidy la dimetylamino, etyl-metyl-amino,
dietylamino, xyclopropyl-metyl-amino, (2-metoxyetyl)-metyl-amino,
(xyclopropylmetyl)-metyl-amino, ~ hodc  (2,2-diflo-etyl)-metyl-
amino|;

hogc R!! va R, cling v6i nguyén tir nito ma ching gan vao, tao
thanh vong c6 4 dén 6 canh tiy ¥ dugce th& mot hodc hai 1in bang flo;
nhém 2-oxo-pyrolidinyl; hodc nhém morpholinyl [cu thé 1a nhém
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NR!'R!2 nhu vay 1a azetidinyl, 3-flo-azetidinyl, 3,3-diflo-azetidinyl,

pyrolidinyl, 3-flo-pyrolidinyl, 3,3-diflo-pyrolidinyl, hodc 2-oxo-

pyrolidinyl];
va (R 12 mdt hodc hai phan tir thé tiy ¥ (nghia 13 n 1a s6 nguyén bang 0, 1, hodc
2) doc 1ap dugce chon tir (Cis)alkyl (dac biét 1a metyl), (Ci4)alkoxy (dac biét la
metoxy), (Ci-3)floalkyl (ddc biét la triflometyl), (Ci-3)floalkoxy (ddc biét la
triflometoxy), halogen (d3c biét la flo), va xyano [dic biét la (RHn khong c¢6 mit
(nghia 12 n = 0); hodc (R*), 12 mot phén tir thé halogen hodc metyl];
hodc R! ciing véi (R*)n tao thanh vong khong thom c6 5 hodc 6 canh ma duge
ngung tu véi vong phenyl/pyridin; trong d6 vong ¢ 5 hodc 6 canh nay tuy y chua
mét hozc hai nguyén tt khéac loai ddc 14p duge chon tir oxy va nito; trong d6 vong
khong thom c6 5 hodc 5 canh ngung tu dd néu tuy y doc 1ap con duge thé mot 1an
béng oxo; hodc duoc thé hai, ba hodc bdn lan trong d6 mot pha‘in ttr thé 1a oxo va
cac phan tir thé con lai 1a (Cis)alkyl (ddc biét 1a metyl); [cu thé 1a vong khong
thom c6 5 ho#c 6 canh dugc ngung tu véi vong phenyl/pyridin nay, cung v6i vong
phenyl/pyridin nay, tao thanh nhém dugc chon tir 2-0x0-2,3-dihydro-benzooxazol-
6-yl, 3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, 4-metyl-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-7-yl,  3-metyl-2-ox0-2,3-dihydro-benzooxazol-6-yl,  3,3-
dimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl,  1,3,3-trimetyl-2-o0x0-2,3-dihydro-1H-
indol-5-yl,  2,2-dimetyl-2,3-dihydro-benzofuran-6-yl,  2,2-dimetyl-2,3-dihydro-
benzofuran-5-yl, hodc 3,3-dimetyl-2,3-dihydro-benzofuran-5-yl];

hodc R! ciing véi (R*), tao thanh vong thom ¢ 5 hodc 6 canh ma duge ngung tu
v6i vong phenyl/pyridin; trong d6 vong cé 5 hodc 6 canh nay tly y chira mdt hodc
hai nguyén tir khac loai duge chon tir nito, trong d6 vong thom c6 5 hodc 6 canh
duoc ngung tu nay doc 1ap tuy y duge thé mot hodc hai 14n nita trong do6 cac phén
tt thé doc lap duge chon tir (Cra)alkyl (dac biét 1a metyl, isopropyl), (Cs-
¢)xycloalkyl (dic biét 1a xyclobutyl), (Ci)floalkyl (ddc biét la triflometyl), hodc
Xyano [cu thé 13 vong thom c6 5 hoic 6 canh dugc ngung tu véi vong
phenyl/pyridin ndy, cing v&i vong phenyl/pyridin nay, tao thanh nhém dugc chon
tr 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-
yl, 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-indazol-6-
yl, 1-etyl-1H-indazol-5-yl, 1-etyl-1H-indazol-6-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-
metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl, 1,3-dimetyl-1H-indol-5-yl, 1,3-
dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-5-yl, 3-isopropyl-1-metyl-1H-
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indol-5-yl, 3-xyclobutyl-1-metyl-1H-indol-5-yl, 1-metyl-3-triflometyl-1H-indol-5-
yl, quinoxalin-6-yl, 2-metyl-1H-benzoimidazol-6-yl, 1-metyl-1H-benzoimidazol-
5-yl, 1-metyl-1H-benzoimidazol-6-yl, hodc quinolin-7-y1];

o hoic R! 1a metyl, hodc halogen (dac biét 1 flo); va (R*)a 12 mdt phan tir thé dwoc
chon tir (Ci3)floalkoxy (d3c biét la 2,2,2-trifloetoxy) ma duogc gén vao vong
phenyl/pyridinyl & vi tri ortho hodc meta so véi diém gén cta nhém —CH>-CO-
NH-;

Y 13 nguyén tir cacbon thudc vong hodc nguyén tir nito thuc vong; va

R? 1a (Ci4)alkyl (dic biét 1a metyl, etyl, isopropyl, isobutyl, zert.-butyl); (Cs-
¢)xycloalkyl (dac biét 1a xyclopropyl); (Ci4)alkoxy (ddc biét la metoxy, isopropoxy);
(Cs)xycloalkyl-oxy (ddc biét 1a xyclopropyl-oxy); (Cis)floalkyl (dac biét la
triflometyl); (Ci3)floalkoxy (ddc biét 1a diflometoxy, triflometoxy, 2,2,2-trifloetoxy);
(C13)alkoxy-(Cas)alkoxy (ddc biét la 2-metoxy-etoxy); halogen; xyano; hodc
NRZR2, trong d6 R?' va R? doc 14p 12 hydro, hodc (Cis)alkyl (ddc biét la
dimetylamino), hogc R2! va R%, ciing v&i nguyén tir nito ma ching gén vao, tao thanh
vong co 4 dén 6 canh tuy y duoc thé mot hodc hai lan béng flo, hodc nhom
morpholinyl (d4c biét 1a 3-flo-pyrolidinyl);

va

(R%)m 12 mdt hodc hai phan tir thé ty y (nghia l1a m 1a s& nguyén bang 0, 1, hoic 2)
doc 1ap duge chon tir (Cra)alkyl (ddc biét 1a metyl, etyl, isobutyl); (Cs.¢)xycloalkyl
(ddc biét 1a xyclopropyl); (Ci-4)alkoxy (ddc biét la metoxy, isopropoxy); halogen;
xyano; (Cis3)floalkyl (ddc biét la triflometyl); va (Cis)floalkoxy (dac biét la
triflometoxy, 2,2,2-trifloetoxy); [ddc biét 1a (R%)m khong c6 mit (nghia 1a m = 0), hodc
(R%)m 1a mdt phin tir thé halogen; t6t hon 1a (R®)m khong c6 mit].

3) Mot phuong an khac d& cap dén hop chét theo phuong 4n bét ky trong sd céac
phuong 4n 1) hodc 2), trong do6
X 1a nguyén tir cacbon thudc vong.
4) Mot phuong an khac d& cap dén hop chit theo phuong &n bat ky trong sd cac
phuong an 1) hodc 2), trong d6
X la nguyén tir nito thudc vong.
5) Mét phuong an khac d& cap dén hop chat theo phuong an bét ky trong s6 céc
phuong 4n tir 1) dén 4), trong d6 R! 1a

» (Cae)alkyl [cu thé 13 isopropyl, zert.-butyl, hodc isobutyl];
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» (Cag)alkyl duoc thé mot 1an bing xyano, hodc (Cis)alkoxy (ddc biét 1a

metoxy); [cu thé 1a nhém nay 13 1-metoxy-etyl, hodc 1-xyano-1-metyl-etyl];
» (Cia)floalkyl [cu thé 1a triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
» (Cis)floalkoxy [cu thé 14 2,2,2-trifloetoxy];
» pentaflo-sulfanyl;
» (Cs.)xycloalkyl-L!- trong d6

(Cs-6)xycloalkyl d3 néu tuy y chita mdt nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl da néu khong dugc thé, hodc duoc thé mot
14n bang flo, (C13)alkyl (dc biét 1a metyl), (Ci-3)alkoxy (ddc biét 1a
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (ddc biét la
triflometyl), hodc duoc thé hai lan béng flo, hoac duogc thé ba lan
bang hai phan tir thé flo va mot phan tir thé (Cis)alkyl (ddc biét 1a
metyl); va

lien két L! 1a lién két truc tiép, (Ci-2)alkylen, oxy, hodc (Ci2)alkylen-
oxy (duogc gin voi phn con lai cla phan tir thong qua nguyén tir
0XYy);

[cu thé 1a nhém (Cs-)xycloalkyl-L!- nhu vy 1a xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-hydroxy-xyclopropyl, 1-xyano-xyclopropyl,
hodc 3-hydroxy-oxetan-3-yl; hodc nhém nay la xyclopropyl-metyl;
hodc nhém nay la xyclopropyl-oxy, oxetan-3-yl-oxy, xyclobutyl-
oxy, ho#c 3,3-diflo-xyclobutyl-oxy; hodc nhém nay 1a oxetan-3-yl-
metoxy, (3-flo-oxetan-3-yl)-metoxy, (3,3-diflo-xyclobutyl)-metoxy,
(3-metyl-oxetan-3-yl)-metoxy, hodc (3,3-diflo-1-metyl-xyclobutyl)-

metoxy];

> heteroaryl c¢6 5 hodc 6 canh dugc chon tir oxadiazolyl, pyrazinyl,

pyrimidinyl, va pyridinyl; trong d6 heteroaryl nay tuy y doc lap duoc thé
mdt 14n bang (C1-3)alkyl (dc biét 12 metyl); hodc
> -NR!'R'2 trong d6

R!! va R!2 d6c lap 1a hydro, (Ciz)alkyl, (Cz3)floalkyl,
(Cs-6)xycloalkyl, (Cs6)xycloalkyl dugc thé mot hojc hai lan bing
flo, (Cs-)xycloalkyl-(Ci-3)alkyl, (Cis3)alkoxy-(Cz3)alkyl [cu thé 1a
nhém -NR!'R?2 nhu viy la dimetylamino, etyl-metyl-amino,

dietylamino, xyclopropyl-metyl-amino, (2-metoxyetyl)-metyl-amino,
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(xyclopropylmetyl)-metyl-amino, ~ hodc  (2,2-diflo-ety])-metyl-
amino|;
= hoic R!' va R'2, cing v6i nguyén tir nito ma ching gan vao, tao
thanh vong azetidinyl hodc pyrolidinyl, ca hai doc lap tuy y dugc thé
mot hoac hai lan béng flo; hodc nhém 2-oxo-pyrolidinyl;[cu thé 1a
nhém -NR!UR!2 nhu viy la azetidinyl, 3-flo-azetidinyl, 3,3-diflo-
azetidinyl, pyrolidinyl, 3-flo-pyrolidinyl, 3,3-diflo-pyrolidinyl, hoéc
2-oxo-pyrolidinyl];
va (R 1a mot phﬁn tir thé tiy y (nghia 1a n 1a s6 nguyén bang 0, hodc 1) dugc
chon tir (Ci-4)alkyl (ddc biét la metyl), (Ci4)alkoxy (ddc biét 1a metoxy), (Ci-
s)floalkyl (ddc biét la triflometyl), (Cis)floalkoxy (ddc biét Ia triflometoxy),
halogen (dac biét 1a flo), va xyano [ddc biét 1a (R*)n khong c6 mit (nghia la n = 0);
hodc (R*)a 1a mot phin tir thé halogen hodc metyl];
hodc R! cing véi (R tao thanh vong khong thom cé 5 hodc 6 canh ma duoc
ngung tu v4i vong phenyl/pyridin dé tao thanh hé vong hai vong; trong d6 hé vong
hai vong nay dugc chon tir 2,3-dihydro-benzooxazolyl, 3,4-dihydro-2H-
benzo[1,4]oxazinyl, 2,3-dihydro-1H-indolyl, va 2,3-dihydro-benzofuranyl; trong
d6 phan vong khong thom c¢6 5 hodc 6 canh clia hé vong hai vong da néu tuy y doc
1ap con duoc thé mot 1an bz“mg oxo; hodc dugc thé hai, ba hodc bdn lan trong do
mot phin tir thé 12 oxo va cac phan tir thé con lai 1a (Ci.3)alkyl (dic biét 1a metyl);
[cu thé 1a hé vong hai vong 12 nhém duge chon tir 2-0x0-2,3-dihydro-benzooxazol-
6-yl, 3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, 4-metyl-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-7-yl,  3-metyl-2-0x0-2,3-dihydro-benzooxazol-6-yl,  3,3-
dimetyl-2-oxo0-2,3-dihydro-1H-indol-5-yl,  1,3,3-trimetyl-2-0x0-2,3-dihydro-1H-
indol-5-yl, ho#c  2,2-dimetyl-2,3-dihydro-benzofuran-6-yl,  2,2-dimetyl-2,3-
dihydro-benzofuran-5-yl, hodc 3,3-dimetyl-2,3-dihydro-benzofuran-5-yl];

hoidc R! cting véi (R*) tao thanh vong thom ¢ 5 hodc 6 canh ma dugc ngung tu
véi vong phenyl/pyridin dé tao thanh hé vong thom hai vong dugc chon tur
pyrolo[2,3-b]pyridinyl, indolyl, indazolyl, quinoxalinyl, benzoimidazolyl, va
quinolinyl (d3c biét 1a indolyl hodc indazolyl); trong d6 phén vong thom c6 5 hodc
6 canh dugc ngung tu cua hé vong thom hai vong da néu doc 14p tuy y duge thé
mot hodc hai 1an nita, trong d6 céc phén ttr thé doc 1ap duogc chon tir (Ci3)alkyl
(dic biét 1a metyl, isopropyl), (Cs.6)xycloalkyl (ddc bigt la xyclobutyl), (C)floalkyl
(dac biét l1a triflometyl), hodc xyano [cu thé 1a phan thom ctia hé vong hai vong
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thom d& néu 1a nhém dugc chon tr 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3-
dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-
indazol-5-yl, 1-metyl-1H-indazol-6-yl, 1-etyl-1H-indazol-5-yl, 1-etyl-1H-indazol-
6-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl,
1,3-dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-
5-yl, 3-isopropyl-1-metyl-1H-indol-5-yl, 3-xyclobutyl-1-metyl-1H-indol-5-yl, 1-
metyl-3-triflometyl-1H-indol-5-yl, quinoxalin-6-yl, 2-metyl-1H-benzoimidazol-6-
yl,  1-metyl-1H-benzoimidazol-5-yl, ~ 1-metyl-1H-benzoimidazol-6-yl,  hodc
quinolin-7-yl];

e hoic R! 1a metyl, hodc halogen (dic bidt 1a flo); va (R*) 12 mot phan tir thé duge
chon tir (Cis)floalkoxy (ddc biét la 2,2,2-trifloetoxy) ma duoc gin vao vong
phenyl/pyridinyl & vi tri ortho hodc meta so v6i diém gén ctia nhém —CH>-CO-
NH-.

6) Mot phuong an khac d& cap dén hop chit theo phuong &n bét ky trong sd céc
phwong 4n tir 1) dén 4), trong d6 R! 14

» (Cas)alkyl [cu thé 12 isopropyl, tert.-butyl, hodc isobutyl];

» (Cas)alkyl dugc thé mét lan bing xyano, hodc (Ci3)alkoxy (dic biét 1a
metoxy); [cu thé 1a nhém ndy 13 1-metoxy-etyl, hodc 1-xyano-1-metyl-etyl];
(C14)floalkyl [cu thé 14 triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
(C13)floalkoxy [cu thé 14 2,2,2-trifloetoxy];
pentaflo-sulfanyl;

YV V V VY

(Cs.6)xycloalkyl-L!- trong d6

" (Css)xycloalkyl dd néu tuy y chira mot nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl dd néu khong duoc thé, hodc duoc thé mot
14n bang flo, (C1-3)alkyl (dc biét 1a metyl), (Cis)alkoxy (dac biét 1a
metoxy), hydroxy, xyano, hodc (Ci3)floalkyl (dac biet la
triflometyl), hodc duoc thé hai lan bé‘mg flo, hoac duogc thé ba lan
bang hai phan tir thé flo va mot phan tir thé (C13)alkyl (ddc biét 1a
metyl); va

= lién két L! 12 lién két truc tiép, (Ci2)alkylen, oxy, hodc (Ci2)alkylen-
oxy (duoc gan véi phin con lai ctia phan t&r théng qua nguyén tir
0xy);
[cu thé 12 nhém (Css)xycloalkyl-L!- nhu véy 13 xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
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xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-hydroxy-xyclopropyl, 1-xyano-xyclopropyl,
ho#ic 3-hydroxy-oxetan-3-yl; hodc nhém nay la xyclopropyl-metyl;
hoic nhém nay 13 xyclopropyl-oxy, oxetan-3-yl-oxy, xyclobutyl-
oxy, hodc 3,3-diflo-xyclobutyl-oxy; hoac nhém nay la oxetan-3-yl-
metoxy, (3-flo-oxetan-3-yl)-metoxy, (3,3-diflo-xyclobutyl)-metoxy,
(3-metyl-oxetan-3-yl)-metoxy, hodc (3,3-diflo-1-metyl-xyclobutyl)-
metoxy|;
> heteroaryl c¢6 5 hodc 6 canh dugc chon tir oxadiazolyl, pyrazinyl,
pyrimidinyl, va pyridinyl; trong d6 heteroaryl nay tiy y ddc lap duoc thé
mdt 14n bang (C13)alkyl (ddc biét 1 metyl); hodc
» -NR!R'? trong d6
= RMvaR™2 d6c lap 1a (Ci3)alkyl, (Ca23)floalkyl, (Cs-6)xycloalkyl, (Cs.
¢)xycloalkyl duoc thé mot hodc hai 14n bang flo, (Cs-¢)xycloalkyl-
(C1)alkyl, (Ci.3)alkoxy-(Cz3)alkyl [cu thé 1d nhém -NRUR!? nhu
vay 1a dimetylamino, etyl-metyl-amino, dietylamino, Xyclopropyl-
metyl-amino,  (2-metoxyetyl)-metyl-amino,  (xyclopropylmetyl)-
metyl-amino, hodc (2,2-diflo-etyl)-metyl-amino];
= hoic R!! va R12, cing véi nguyén tir nito ma ching gin vao, tao
thanh vong azetidinyl hodc pyrolidinyl, ca hai dc 1ap tuy y duoc thé
mdt hodc hai 14n bang flo; [cu thé 1a nhém -NR'R!? nhu vy 1a
azetidinyl, 3-flo-azetidinyl, 3,3-diflo-azetidinyl, pyrolidinyl, 3-flo-
pyrolidinyl, hodc 3,3-diflo-pyrolidinyl];
va (RYn 1a mot phan tir thé ty ¥ (nghia 1a n 1a s& nguyén bang 0, hoic 1) dugc
chon tir (Ci-4)alkyl (ddc biét 1a metyl), (Ci4)alkoxy (ddc biét 1a metoxy), (Ci-
3)floalkyl (dic biét l1a triflometyl), (Cis)floalkoxy (ddc biét la triflometoxy),
halogen (ddc biét 14 flo), va xyano [ddc biét 12 (R*)s khong c6 mit (nghia 1a n = 0);
hodc (R*) 12 mot phan tir thé halogen hoic metyl].

7) Mot phuong an khac d& cap dén hop chit theo phwong &n bét ky trong sd céac
phuong 4n tir 1) dén 4), trong 6 R 1a

» (Ca)alkyl [cu thé 14 isopropyl, tert.-butyl, hodc isobutyl];

» (Cra)floalkyl [cu thé 1a triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];

» (Ci3)floalkoxy [cu thé 14 2,2,2-trifloetoxy];

» (Cs.)xycloalkyl-L!- trong d6
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= (Cssg)xycloalkyl di néu tiy y chira mdt nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl d& néu khong duoc thé, hodc dugc thé mot
14n bang flo, (Ci-3)alkyl (dic biét 1a metyl), (C13)alkoxy (ddc biét 1a
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (dac bigt 1a
triflometyl), hodc dugc thé hai lan béng flo, hoic duoc thé ba lan
bang hai phin tir thé flo va mét phin tir thé (Ci3)alkyl (dic biét 1a
metyl); va
= lién két L! 1a lién két truc tiép, (Ci2)alkylen, oxy, hodc (Ci-2)alkylen-
oxy (dugc gin véi phén con lai ctia phan tir thdng qua nguyén tir
0Xy);
[cu thé 13 nhém (Css)xycloalkyl-L!- nhu véy 1a xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-hydroxy-xyclopropyl, 1-xyano-xyclopropyl,
hodc 3-hydroxy-oxetan-3-yl; hodc nhém nay 1a xyclopropyl-metyl;
hoic nhém nay 1a xyclopropyl-oxy, oxetan-3-yl-oxy, xyclobutyl-
oxy, hoiic 3,3-diflo-xyclobutyl-oxy; hodc nhém nay la oxetan-3-yl-
metoxy, (3-flo-oxetan-3-yl)-metoxy, (3,3-diflo-xyclobutyl)-metoxy,
(3-metyl-oxetan-3-yl)-metoxy, hodc (3,3-diflo-1-metyl-xyclobutyl)-
metoxy];
> heteroaryl ¢6 5 hodc 6 canh dugc chon tir oxadiazolyl, pyrazinyl,
pyrimidinyl, va pyridinyl (ddc biét 1a oxadiazolyl, pyridinyl); trong do
heteroaryl d4 néu doc 1ap tiy ¥ duoc thé mot 1an bang (Ci3)alkyl (ddc biét
la metyl); hoac
> -NR!R!? trong d6
= R!! va R!2, cing v6i nguyén tir nito ma ching gin vao, tao thanh
vong azetidinyl hodc pyrolidinyl, ca hai doc lap tuy y duge thé mot
hoac hai lan béng flo; [cu thé 13 azetidinyl, 3-flo-azetidinyl, 3,3-
diflo-azetidinyl, pyrolidinyl, 3-flo-pyrolidinyl, hodc 3,3-diflo-
pyrolidinyl];
va (RMn 12 mot phan tir thé tiy y (nghia 12 n 12 sd nguyén bang 0, hogc 1) duge
chon tir (Ci-4)alkyl (dic biét 1a metyl), (Ci4)alkoxy (ddc biét 1a metoxy), (Ci-
s)floalkyl (dic biét 1a triflometyl), (Ci.3)floalkoxy (ddc biét 1a triflometoxy),
halogen (ddc biét la flo), va xyano [dic biét la (R*)n khong c6 mat (nghia 1a n = 0);
hodc (R*)n 1a mot phan tir thé halogen hogic metyl].
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8) Mot phuong an khéac d cap dén hop chét theo phuong 4n bét ky trong sb céc

phuong 4n tir 1) dén 4), trong 46 R! 1a

>

YV V VYV

Y VY

(Ca-s)alkyl [cu thé 14 isopropyl, zert.-butyl, hodc isobutyl];
(C1s)floalkyl [cu thé 14 triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
(C13)floalkoxy [cu thé 1a 2,2,2-trifloetoxy];
(Cs.6)xycloalkyl trong do6
»  (Csg)xycloalkyl d& néu tuy y chira mét nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl d& néu khong dugc thé, hodc duogc thé mot
14n bang flo, (Ci-3)alkyl (dc biét 1a metyl), (Cis)alkoxy (dac biét 1a
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (dac biét la
triflometyl), hoac dugc thé hai 14n bang flo; [cu thé 1a xyclopropyl,
3-flo-oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-
diflo-xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-
xyclopropyl, 1-metyl-xyclopropyl, 1-hydroxy-xyclopropyl, 1-xyano-
xyclopropyl, hodc 3-hydroxy-oxetan-3-yl];
(Cs.)xycloalkyl-(Ci-2)alkylen- [cu thé 14 xyclopropyl-metyl];
(Cs.6)xycloalkyl-oxy- trong do
»  (Css)xycloalkyl d3 néu tuy y chira mét nguyén tir oxy thudc vong;
trong d6 (C3-6)xycloalkyl da néu khong duge thé, hode dugce thé mét
hodc hai 14n bang flo; [cu thé 1a xyclopropyl-oxy, oxetan-3-yl-oxy,
xyclobutyl-oxy, hodc 3,3-diflo-xyclobutyl-oxy];
(Cs)xycloalkyl-(Ci)alkylen-oxy- trong do
* (Csg)xycloalkyl da néu tuy y chita mot nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl da néu khong dugc thé, hodc dugc thé mot
14n bing flo, hodc (Ci-3)alkyl (dic biét 1a metyl), hogc duoc thé hai
lin bing flo; [cu thé 1a oxetan-3-yl-metoxy, (3-flo-oxetan-3-yl)-
metoxy, (3,3-diflo-xyclobutyl)-metoxy, hoac (3-metyl-oxetan-3-yl)-
metoxy];
heteroaryl c¢6 5 hoic 6 canh dugc chon tir oxadiazolyl, pyrazinyl,
pyrimidinyl, va pyridinyl (dic biét la oxadiazolyl, pyridinyl); trong do6
heteroaryl d4 néu dc 1ap ty ¥ dugc thé mot 1an bang (Cis)alkyl (dic biét
la metyl); hodc
NR!"R!? trong d6
= R!! va R, cling v6i nguyén tir nito ma ching gin vao, tao thanh

vong pyrolidinyl tuy y duoc thé mdt hodc hai 1an bang flo [cu thé 1a
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pyrolidinyl, 3-flo-pyrolidinyl, 3,3-diflo-pyrolidinyl];
va (R 12 mot phan tir thé tiy ¥ (nghia 1a n 1a s6 nguyén bang 0, hodc 1) dugce
chon tir (Ci)alkyl (dic biét 13 metyl), (Ci4)alkoxy (ddc biét la metoxy), (Ci-
3)floalkyl (ddc biét 1a triflometyl), (Ci-3)floalkoxy (ddc biét 1a triflometoxy),
halogen (dzc biét 14 flo), va xyano [dic biét 1a (R*)s khong c6 mat (nghia 1a n = 0);
hodc (R*)n 1a mot phin tir thé halogen hoic metyl].

9) Mot phuong an khac dé cap dén hop chét theo phuong 4n bét ky trong sb cac
phuong 4n tir 1) dén 4), trong d6 R! 1a
» (Cas)alkyl [cu thé 1a isopropyl, tert.-butyl, hodc isobutyl, t5t hon 14 tert.-
butyl];
» (Cia)floalkyl [cu thé 13 triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl; tbt hon 1a
2,2,2-triflo-1,1-dimetyl-etyl];
» (Ciz3)floalkoxy [cu thé 1a 2,2,2-trifloetoxy];
» (Csg)xycloalkyl trong do
»  (Cs)xycloalkyl d& néu tuy y chita mét nguyén tir oxy thude vong;
trong d6 (Cs-¢)xycloalkyl da néu dugc thé mot 1an bang flo hoic (Ci-
3)floalkyl (dac biét 1a triflometyl), hodc dugc thé hai 1an béng flo; [cu
th& 1la 3-flo-oxetan-3-yl, 3,3-diflo-xyclobutyl, 1-triflometyl-
xyclopropyl, hodc 2-triflometyl-xyclopropyl,; ddc biét la 3-flo-
oxetan-3-yl, 3,3-diflo-xyclobutyl, hoac 1-triflometyl-xyclopropyl; t6t
hon 1a 1-triflometyl-xyclopropyl]; hodc
» (Cs-)xycloalkyl-oxy- trong do6
= (Cs.g)xycloalkyl dd néu tuy y chita mdt nguyén tir oxy thudc vong;
trong d6 (Cs-¢)xycloalkyl d& néu khong dugc thé, hoic duge thé hai
lian bang flo; [cu thé 1a xyclopropyl-oxy, oxetan-3-yl-oxy,
xyclobutyl-oxy, hodc 3,3-diflo-xyclobutyl-oxy, dac bi¢t 1a 3,3-diflo-
xyclobutyl-oxy];
va (R%)n 1a mot phin tir thé tiy ¥ (nghia 14 n 12 sb nguyén bang 0, hodc 1) duge
chon tir (C14)alkyl (ddc biét 12 metyl), hodc halogen (dac biét 1a flo) [ddc bi€t l1a
(R*), khong 6 mit (nghia 1a n = 0); hodc (R*)a 1a mot phan tir thé halogen hoic
metyl].

10) Mét phuong én khéac d8 cap dén hop chét theo phuwong 4n bét ky trong s6 cac
phuong an tur 1) dén 4), trong d6
e R!clng véi (R tao thanh vong khong thom ¢6 5 hodc 6 canh ma dugc ngung tu
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v6i vong phenyl/pyridin dé tao thanh hé vong hai vong; trong d6 hé vong hai vong
ndy duoc chon tr 2,3-dihydro-benzooxazolyl, 3,4-dihydro-2H-benzo[1,4]oxazinyl,
2,3-dihydro-1H-indolyl, va 2,3-dihydro-benzofuranyl; trong do6 phan vong khong
thom c6 5 ho#c 6 canh cua hé vong hai vong di néu ddc 1dp tuy y con duge thé
mot 1an b%mg oxo; hodc dugc thé hai, ba hoic bbn 1an trong d6 mot ph?ln ttr thé 1a
0X0 VA cac phan tir thé con lai 12 (C13)alkyl (dic biét 1a metyl); [cu thé 14 hé vong
hai vong nay 1a nhém duge chon tir 2-0x0-2,3-dihydro-benzooxazol-6-yl, 3-oxo-
3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, 4-metyl-3-o0x0-3,4-dihydro-2H-
benzo[1,4]oxazin-7-yl, 3-metyl-2-0x0-2,3-dihydro-benzooxazol-6-yl, 3,3-dimetyl-
2-0x0-2,3-dihydro-1H-indol-5-yl, 1,3,3-trimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl,
2,2-dimetyl-2,3-dihydro-benzofuran-6-yl, 2,2-dimetyl-2,3-dihydro-benzofuran-5-
yl, hodc 3,3-dimetyl-2,3-dihydro-benzofuran-5-yl];

e hoidc (mdt cach dic biét) R! cing v6i (RM)n tao thanh vong thom c6 5 hodc 6 canh
ma dugc ngung tu véi vong phenyl/pyridin dé tao thanh hé vong thom hai vong
dugc chon t pyrolo[2,3-b]pyridinyl, indolyl, indazolyl, quinoxalinyl,
benzoimidazolyl, va quinolinyl; trong do6 phén vong thom ¢6 5 hoic 6 canh duge
ngung tu ctia hé vong hai vong thom doc 1ap tuy y duoc thé mét hodc hai 1an nita
trong d6 céc phdn tir thé doc 1ap dwoc chon tir (Cis)alkyl (ddc biét 1a metyl,
isopropyl), (Cs.s)xycloalkyl (dic biét 1la xyclobutyl), (Ci)floalkyl (ddc bi€t la
triflometyl), hodc xyano [ddc biét 14, hé¢ vong hai vong thom nhu vay la indolyl
hodc indazolyl, ca hai dugc thé mot 1an béng metyl; cu thé 13 hé vong hai vong
thom nhu vdy 1a nhém duge chon tir 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3-
dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-
indazol-5-yl, 1-metyl-1H-indazol-6-yl, 1-etyl-1H-indazol-5-yl, 1-etyl-1H-indazol-
6-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl,
1,3-dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-
5-yl, 3-isopropyl-1-metyl-1H-indol-5-yl, 3-xyclobutyl-1-metyl-1H-indol-5-yl, 1-
metyl-3-triflometyl-1H-indol-5-yl, quinoxalin-6-yl, 2-metyl-1H-benzoimidazol-6-
yl,  1-metyl-1H-benzoimidazol-5-yl,  1-metyl-1H-benzoimidazol-6-yl,  hodc
quinolin-7-yl].

11) Mot phuong an khac d& cap dén hop chét theo phuong 4n bét ky trong sd cac

phuong an tir 1) dén 4), trong d6 R! 1a metyl, hodc halogen (dac biét la flo); va (RMn 1a

mot phan tir thé duge chon tir (C13)floalkoxy (ddc biét 1a 2,2,2-trifloetoxy) ma duoc

gén vao vong phenyl/pyridinyl & vi tri ortho hodc meta so véi diém gin cta nhom —
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CH»-CO-NH-.

12) Mot phuong 4n khéc dé cap dén hop chit theo phuong 4n bét ky trong sd céc
phuong 4n tir 1) dén 4), trong d6 doan nay
(R,
"~
XJ ~<

12 4-xyclopropyl-phenyl, 4-isopropyl-phenyl, 4- dimetylamino -phenyl, 4- triflometyl
-phenyl, 4- tert.-butyl -phenyl, 4- isobutyl -phenyl, 4-(1-metoxy-etyl)-phenyl, 4-(1-
metyl-xyclopropyl)-phenyl, 4-(xyclopropyl-metyl)-phenyl, 4-(1-hydroxy-
xyclopropyl)-phenyl,  4-(xyclopropyl-oxy)-phenyl,  4-(azetidin-1-yl)-phenyl,  4-
(oxetan-3-yl-oxy)-phenyl, 4-(3-hydroxy-oxetan-3-yl)-phenyl, 4-(3-flo-oxetan-3-yl)-
phenyl, 4-(xyclobutyl-oxy)-pheny]l, 4-(3-metyl-oxetan-3-yl)-phenyl, 4-
([1,2,4]oxadiazol-3-yl)-phenyl, 4-(5-metyl-[1,2,4]oxadiazol-3-yl)-phenyl, 4-(3-flo-
azetidin-1-yl)-phenyl, 4-(1-xyano-xyclopropyl)-phenyl, 4-(1-xyano-1-metyl-etyl)-
phenyl, 4-(dietylamino)-phenyl, 4-(pentaflo-sulfanyl)-phenyl, 4-(2,2,2-trifloetoxy)-
phenyl, 3-metyl-4-(2,2,2-trifloetoxy)-phenyl, 3-flo-4-(2,2,2-trifloetoxy)-phenyl, 4-((2-
metoxyetyl)-metyl-amino)-phenyl,  4-(3,3-diflo-xyclobutyl)-phenyl,  4-(3-metoxy-
oxetan-3-yl)-phenyl, 4-(oxetan-3-yl-metoxy)-phenyl, 4-(pyrazin-2-yl)-phenyl, 4-(3-
metyl-pyrazin-2-yl)-phenyl, 4-(pyrimidin-4-yl)-phenyl, 4-(5-metyl-pyrimidin-4-yl)-
phenyl, 4-(pyrimidin-2-yl)-phenyl, 4-(pyrimidin-5-yl)-phenyl, 4-(pyridin-4-yl)-
phenyl, 4-(pyridin-3-yl)-phenyl, 4-(pyridin-2-yl)-phenyl, 4-(3-flo-pyrolidin-1-yl)-
phenyl, 4-(3,3-diflo-azetidin-1-yl)-phenyl, 4-(2-oxo-pyrolidin-1-yl)-phenyl, 4-(2-
triflometyl-xyclopropyl)-phenyl, ~ 4-(1-triflometyl-xyclopropyl)-phenyl,  4-((3-flo-
oxetan-3-yl)-metoxy)-phenyl, 4-(3,3-diflo-xyclobutyl-oxy)-phenyl, 4-(2,2,2-triflo-1,1-
dimetyl-etyl)-phenyl, 4-((3,3-diflo-xyclobutyl)-metoxy)-phenyl, 4-((3,3-diflo-1-metyl-
xyclobutyl)-metoxy)-phenyl; 2-xyclopropyl-pyridin-5-yl, 2-dimetylamino-pyridin-5-
yl, 2-isopropyl-pyridin-5-yl, 2-(etyl-metyl-amino)-pyridin-5-yl, 2-(3-flo-azetidin-1-
yl)-pyridin-5-yl, 2-(pyrolidin-1-yl)-pyridin-5-yl, 2-(xyclopropyl-metyl-amino)-
pyridin-5-yl, 2-(3-flo-oxetan-3-yl)-pyridin-5-yl, 2-(dietylamino)-pyridin-5-yl, 2-((2,2-
diflo-etyl)-metyl-amino)-pyridin-5-yl, ~2-((2-metoxyetyl)-metyl-amino)-pyridin-5-yl,
2-(2,2,2-trifloetoxy)-pyridin-5-yl,  3-flo-2-(2,2,2-trifloetoxy)-pyridin-5-yl, ~ 3-flo-2-
(pyrolidin-1-yl)-pyridin-5-yl, 2-(3-flo-pyrolidin-1-yl)-pyridin-5-yl, 2-
((xyclopropylmetyl)-metyl-amino)-pyridin-5-yl, 2-(3,3-diflo-azetidin-1-yl)-pyridin-5-
yl, 2-(3-metoxy-oxetan-3-yl)-pyridin-5-yl, 2-(3,3-diflo-pyrolidin-1-yl)-pyridin-5-yl; 2-
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0x0-2,3-dihydro-benzooxazol-6-yl, 3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, 4-
metyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-7-yl, 3-metyl-2-0x0-2,3-dihydro-
benzooxazol-6-yl, 3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-5-yl, 1,3,3-trimetyl-2-oxo0-
2,3-dihydro-1H-indol-5-yl, 2,2-dimetyl-2,3-dihydro-benzofuran-6-yl, 2,2-dimetyl-2,3-
dihydro-benzofuran-5-yl,  3,3-dimetyl-2,3-dihydro-benzofuran-5-yl;  1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl, 1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1H-indol-5-yl,
1H-indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-indazol-6-yl, 1-etyl-1H-indazol-
5-yl, 1-etyl-1H-indazol-6-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-
metyl-1H-indol-6-yl, 1,3-dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-xyano-
1-metyl-1H-indol-5-yl, 3-isopropyl-1-metyl-1H-indol-5-yl, 3-xyclobutyl-1-metyl-1H-
indol-5-yl,  1-metyl-3-triflometyl-1H-indol-5-yl, ~ quinoxalin-6-yl, = 2-metyl-1H-
benzoimidazol-6-yl, 1-metyl-1H-benzoimidazol-5-yl, 1-metyl-1H-benzoimidazol-6-
yl, quinolin-7-yl;  4-metyl-3-(2,2,2-trifloetoxy)-phenyl;  hodc  4-flo-2-(2,2,2-
trifloetoxy)-phenyl.

13) Mot phuong an khac d& cap dén hop chét theo phuong 4n bét ky trong sd cac

phwong 4n tir 1) dén 12), trong d6

e Y la nguyén t nito thudc vong; va

» R2 1 (Ci)alkyl (d3c biét 12 metyl, etyl, isopropyl, isobutyl, ferz.-butyl);
(Cs-6)xycloalkyl (dac biét la xyclopropyl); (Ci«)alkoxy (ddc biét la metoxy,
isopropoxy); (Cs.s)xycloalkyl-oxy (dac biét la xyclopropyl-oxy); (Ci-
3)floalkyl (dic biét 12 triflometyl); (Ci3)floalkoxy (dédc biét la diflometoxy,
triflometoxy, 2,2,2-trifloetoxy); (Cis)alkoxy-(Ca3)alkoxy (dac biét la 2-
metoxy-etoxy); halogen (dic biét 1a flo); xyano; hodc -NR*'R**, trong d6
R2! va R2 ddc lap 1a (Ci3)alkyl (dic biét 1a dimetylamino), hodc R* va R%,
cung v&i nguyén tr nito ma ching gén vao, tao thanh vong dugc chon tir
azetidinyl tuy y duogc thé mot hodc hai 14n bang flo, pyrolidinyl tlly ¥ duoc
thé mot hodc hai 1an béng flo, hodc piperidinyl tuy y duoc thé mot hodc hai
l4n bang flo; va
» (R®)m 12 mét hodc hai phén tir thé tuy y (nghia 1a m 1a s6 nguyén bang 0, 1,

hodc 2) doc 14p dugc chon tir nhom gém (Ci-4)alkyl (ddc biét 1a metyl, etyl,
isobutyl); (Cs.6)xycloalkyl (ddc biét 1a xyclopropyl); (Ci4)alkoxy (ddc biét
13 metoxy, isopropoxy); halogen (dac biét 1a flo); xyano; (Ci3)floalkyl (dac
biét 13 triflometyl); and (Cis)floalkoxy (ddc biét la triflometoxy, 2,2,2-
trifloetoxy); [ddc biét 1a (R%)m khong c6 mit (nghia 14 m = 0), hodc R%)m 1a
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mot phén ttr thé halogen, t6t hon 1a (R%)m khong c6 mit]; hodc

e Y la nguyén tir cacbon thudc vong; va

» R2 1a (Cia)alkyl (dic biét 1a metyl, etyl, isopropyl, ferz.-butyl); (Cs.
¢)xycloalkyl (dic biét 12 xyclopropyl); (Ci4)alkoxy (ddc bi€t la metoxy);
(Cs-6)xycloalkyl-oxy (ddc biét 1a xyclopropyl-oxy); (Ci3)floalkyl (dac biét
1a triflometyl); (Ci3)floalkoxy (ddc biét la diflometoxy, triflometoxy);
halogen (d3c biét la flo); hodc xyano; va

> (R%)m la mot hodc hai phan tir thé thy y (nghia 1a m 12 s nguyén bang 0, 1,
hodc 2) doc 1ap duge chon tr nhdm gbm (Ci4)alkyl (ddc biét 1a metyl); (Cs-
¢)xycloalkyl (dic biét 12 xyclopropyl); (Ci4)alkoxy (ddc biét la metoxy);
halogen (dic biét 1a flo); xyano; (Cis3)floalkyl (dac biét 1a triflometyl); va
(Ci3)floalkoxy (ddc biét 1a triflometoxy); [ddc biét la (R%)m khong cé mit
(nghia 12 m = 0), hodc (R%)m 12 mot phin tir thé halogen, tot hon 1a (R%)m

khong c6 mit].

14) Mot phuong an khac @& cap dén hop chét theo phuong 4n bat ky trong s cac
phuong an tur 1) dén 12), trong d6
e Y la nguyén tir nito thudc vong; va
> R?1a (Ci4)alkyl (d3c biét 12 metyl, etyl, isobutyl); (Cs-¢)xycloalkyl (ddc biét
1a xyclopropyl); (Cis)alkoxy (ddc biét la metoxy, isopropoxy); (Ci-
s)floalkyl (dic biét 13 triflometyl); (Ci)floalkoxy (ddc biét 1a 2,2,2-
trifloetoxy); (Ci3)alkoxy-(Ca3)alkoxy (ddc biét la 2-metoxy-etoxy);
halogen (dac biét la flo); hodc xyano; [cu thé 1a R2 1a flo hodc xyano]; va
> (R%)m la mot phan tir thé tiy ¥ (nghfa 1a m 1a s nguyén 0, hogc 1) doc lap
duoc chon tir nhém gdm (Ci4)alkyl (ddc biét 1a metyl, etyl, isobutyl); (Cs-
¢)xycloalkyl (ddc biét 1a xyclopropyl); (Ci4)alkoxy (ddc bi€t 1a metoxy,
isopropoxy); halogen (dac biét 1a flo); xyano; (Ci-3)floalkyl (ddc biét 1a
diflometyl, triflometyl); and (C13)floalkoxy (déc biét Ia triflometoxy, 2,2,2-
trifloetoxy); [dac biét 12 (R%)m khong c6 mit (nghia 1a m = 0), hodc (R%)m 12
mot phan tir thé halogen, tot hon 1a (R%)m khong ¢6 mat]; hodc

e Y la nguyén tr cacbon thudc vong; va
» R? 1a (Ciu)alkyl (ddc biét 1a metyl, etyl, isopropyl, tert.-butyl); (Cs.
s)xycloalkyl (dic biét 1a xyclopropyl); (Ci4)alkoxy (ddc biét la metoxy);
(C3-6)xycloalkyl-oxy (ddc biét 1a xyclopropyl-oxy); (Cis)floalkyl (dac biét
1a triflometyl); (Ci3)floalkoxy (ddc biét la diflometoxy, triflometoxy);
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halogen (dc biét la flo); hodc xyano; va

> (R)m 12 mot hodc hai phén tir thé tuy y (nghia 1a m 1a s6 nguyén bang 0, 1,
hoac 2) doc 1ap duge chon tir nhoém gdm (Ci4)alkyl (dic biét 1a metyl); (Ci-
s)alkoxy (dic biét 1a metoxy); halogen (déc biét 1a flo); xyano; (Ci3)floalkyl
(ddc biét 1a triflometyl), va (Cis)floalkoxy (ddc biét la triflometoxy) [dac
biét 13 (R%)m khong c6 mit (nghia 1a m = 0), hosic (R®)m 12 mdt phan tir thé
halogen, t&t hon 13 (R%)m khong c6 mat].

15) Mot phuong an khac dé cap dén hop chét theo phwong 4n bét k¥ trong sb cac
phuong an tir 1) dén 12), trong d6
e Y la nguyén tir nito thudc vong; va
» R2 14 (Ciw)alkyl (dic biét 12 metyl, etyl, isopropyl, isobutyl, zert.-butyl);
(Cs-6)xycloalkyl (ddc biét 1a xyclopropyl); (Ci-4)alkoxy (ddc bi€t 12 metoxy,
isopropoxy); (Ci-3)floalkyl (d3c biét 1a triflometyl); (Ci-3)floalkoxy (dac biét
1a diflometoxy, triflometoxy, 2,2,2-trifloetoxy); (Ci3)alkoxy-(Caz-3)alkoxy
(d4c biét 1a 2-metoxy-etoxy); halogen (dac biét 1a flo); hodc (t6t hon 13)
Xyano; [cu thé 13 R? 1a flo hodc xyano]; va
> (R%)m 12 mot phan tir thé tiy y (nghia 1a m 13 s6 nguyén 0, hogc 1) doc lap
duoc chon tir nhém gdm (Cra)alkyl (dic biét 1a metyl, etyl, isobutyl); (Cs-
¢)xycloalkyl (dic biét la xyclopropyl); (Ci4)alkoxy (ddc biét la metoxy,
isopropoxy); halogen (ddc biét 1a flo); xyano; (Cis)floalkyl (ddc biét la
diflometyl, triflometyl), va (Ci.3)floalkoxy (dac biét la triflometoxy, 2,2,2-
trifloetoxy) [dic biét 12 (R%)m khong c6 mit (nghia 1a m = 0), hodc (R%)m 12
mdt phan tir thé halogen, t6t hon 13 (R%)m khong c6 mit].
16) M6t phuong an khac dé cap dén hop chét theo phuong 4n bét ky trong sb cac
phuong an tir 1) dén 12), trong d6 doan nay
R2

Y
I,

/

~

1a 4-flophenyl, 4-clophenyl, 4-bromophenyl, 4-metylphenyl, 4-etylphenyl, 3-flo-4-
metyl-phenyl, 4-flo-3-metyl-phenyl, 4-flo-3-xyano-phenyl, 4-flo-3,5-dimetylphenyl,
4-clo-3-flophenyl, 3-clo-4-flophenyl, 3,4-diflophenyl, 3,5-diflo-4-metoxy-phenyl, 4-
xyano-3,5-diflo-phenyl, ~4-metoxyphenyl, 4-xyanophenyl, 4-xyclopropyl-phenyl,
3,4,5-triflophenyl, 4-fert.-butyl-phenyl, 4-isopropyl-phenyl, 4-(xyclopropyl-oxy)-
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phenyl,  4-clo-3-triflometyl-phenyl,  4-flo-3-triflometyl-phenyl, ~ 4-metoxy-3-
triflometyl-phenyl, 4-diflometoxy-phenyl, 4-triflometoxy-phenyl, 4-clo-3-
triflometoxy-phenyl,  4-flo-3-triflometoxy-phenyl;  5-flo-pyridin-2-yl, ~ 5-bromo-
pyridin-2-yl, 5-xyano-pyridin-2-yl, 5-metyl-pyridin-2-yl, S-etyl-pyridin-2-yl, 5-
metoxy-pyridin-2-yl, 6-clo-5-flo-pyridin-2-yl, 5-xyclopropyl-pyridin-2-yl, 6-xyano-5-
flo-pyridin-2-yl, ~5-xyano-6-flo-pyridin-2-yl, 6-clo-5-xyano-pyridin-2-yl, ~5-clo-6-
Xyano-pyridin-2-yl, 5-xyano-6-metyl-pyridin-2-yl, 5-xyano-4-metyl-pyridin-2-yl, 6-
Xyano-5-metyl-pyridin-2-yl,  5-xyano-6-isobutyl-pyridin-2-yl, =~ 5-xyano-6-metoxy-
pyridin-2-yl, 5-xyano-6-isopropoxy-pyridin-2-yl, 5-triflometyl-pyridin-2-yl, 5-(2,2,2-
trifloetoxy)-pyridin-2-yl,  5-xyano-6-(2,2,2-trifloetoxy)-pyridin-2-yl, ~ S-isobutyl-
pyridin-2-yl, 5-isopropoxy-pyridin-2-yl, 5-dimetylamino-pyridin-2-yl, 4-xyclopropy!l-
5-xyano-pyridin-2-yl, 5-(2-metoxy-etoxy)-pyridin-2-yl, hodc 5-(3-flopyrolidin-1-yl)-
pyridin-2-yl.

17) Mot phuong an khac @& cap dén hop chit theo phuong 4n 1), trong d6
X 1a nguyén tlr cacbon thudc vong hoac nguyén tir nito thudc vong;
e R'IA
» (Cae)alkyl [cu thé 13 isopropyl, zert.-butyl, hodc isobutyl];
> (Caa)alkyl duge thé mét 1in bing xyano hoc (Cis)alkoxy (ddc biét 1a
metoxy); [cu thé 1a nhém nay 13 1-metoxy-etyl, hodc 1-xyano-1-metyl-etyl];
(C1)floalkyl [cu thé 1a triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
» (Cis3)floalkoxy [cu thé 1a triflometoxy, 2,2,2-trifloetoxy, 3,3,3-
triflopropoxy];
> (Cs)xycloalkyl-L!- trong d6
» (Css)xycloalkyl d& néu tuy y chira mét nguyén tir oxy thudc vong;

Y

trong d6 (Cs-g)xycloalkyl dd néu khdng dugc thé, hodc dugc thé mot
14n bang flo, (Ci-3)alkyl (dic biét 1a metyl), (Ci3)alkoxy (ddc biét 1a
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (ddc biét 1a
triflometyl), hodac dugc thé hai 1an béng flo; va
» lién két L! 12 lién két truc tiép, (Ci-2)alkylen, hodc oxygen;

[cu thé 1a nhém (Cs.)xycloalkyl-L!- nhu vay 1a xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-xyano-xyclopropyl, 1-hydroxy-xyclopropyl, 1-
metoxy-xyclopropyl, hodc 3-hydroxy-oxetan-3-yl; hodc nhém nay 1a
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xyclopropyl-metyl; hoZc nhém nay 1a xyclopropyl-oxy, oxetan-3-yl-
oxy, xyclobutyl-oxy, hoac 3,3-diflo-xyclobutyl-oxy];

» heteroaryl ¢6 5 hodc 6 canh, doc 1dp tuy y duoc thé mot 1an bang (Ci-3)alkyl
(dac biét 1a metyl); [cu thé 13 oxadiazolyl, pyrazinyl, pyrimidinyl, hoac
pyridinyl];

> -NRMR'? trong d6

= RMY va R? ddc lap 1a hydro, (Cia)alkyl, (Cs-s)xycloalkyl, (Cs-
¢)xycloalkyl-(Ci-3)alkyl, (Ci3)alkoxy-(Cz3)alkyl [cu thé 13 nhém
-NR!R!? nhu vay la dimetylamino, etyl-metyl-amino, dietylamino,
xyclopropyl-metyl-amino, (2-metoxyetyl)-metyl-amino, hodc
(xyclopropylmetyl)-metyl-amino];
* hozc R!! va R!2, cing v6i nguyén tir nito ma ching gan vao, tao
thanh vong c6 4 dén 6 canh tiy y dugc thé mot hodc hai 14n bang flo;
[cu thé 1a nhom -NR!R'? 13 azetidinyl, 3-flo-azetidinyl, 3,3-diflo-
azetidinyl, pyrolidinyl, 3-flo-pyrolidinyl, hodc 3,3-diflo-pyrolidinyl];
va (R, 1a mot hodc hai phan tir thé tiy ¥ (nghfa la n 1a s6 nguyén bang 0, 1, hozc
2) doc lap duoc chon tir (Ci4)alkyl (ddc biét 13 metyl, etyl), (Cs-¢)xycloalkyl (ddc
biét 1a xyclopropyl), (Ci-3)floalkyl (ddc biét la triflometyl), (Ci3)floalkoxy (dac
biét 1a triflometoxy), halogen (dac biét la flo), va xyano [déc biét 1a (RMn khong c6
mit (nghia 1a n = 0); hodc (R*), 1a mot phén tir thé halogen hoic metyl];
hodc R! cling véi (R*)n tao thanh vong thom cé 5 hodc 6 canh ma duoc ngung tu
v6i vong phenyl/pyridin; trong d6 vong c¢6 5 hodc 6 canh nay chira mot hodc hai
nguyén tir khac loai duge chon tir nito, trong d6 vong thom c¢6 5 hodc 6 canh duge
ngung tu nay doc lap tuy y duoc thé mot hodc hai 1an nita trong d6 cac phén tir thé
ddc lap duoc chon tir (Ciaz)alkyl (ddc biét 1a metyl, etyl, isopropyl), (Cs.
¢)xycloalkyl (ddc biét 1a xyclobutyl), (Ci)floalkyl (ddc biét la triflometyl), hoac
xyano [cu thé 13 vong thom c6 5 hodc 6 canh dugc ngung tu véi vong
phenyl/pyridin ndy, cing véi vong phenyl/pyridin nay, tao thanh nhém duge chon
tr 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-
yl, 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-indazol-6-
yl, 1-etyl-1H-indazol-5-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-
metyl-1H-indol-6-yl, 1,3-dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-
xyano-1-metyl-1H-indol-5-yl, 3-isopropyl-1-metyl-1H-indol-5-yl, 3-xyclobutyl-1-
metyl-1H-indol-5-yl, 1-metyl-3-triflometyl-1H-indol-5-yl, quinoxalin-6-yl, 2-
metyl-1H-benzoimidazol-6-yl,  1-metyl-1H-benzoimidazol-5-yl, ~ 1-metyl-1H-
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benzoimidazol-6-yl, hodac quinolin-7-yl];
Y 13 nguyén tir cacbon thudc vong hodc nguyén tir nito thuc vong; va

R? 1a (Cis)alkyl (dic biét 12 metyl, etyl, isopropyl, isobutyl, ferz.-butyl); (Cs-
¢)xycloalkyl (dic biét 1a xyclopropyl); (Ci-4)alkoxy (dac biét la metoxy, isopropoxy);
(Cs-6)xycloalkyl-oxy (ddc biét 1a xyclopropyl-oxy); (Ci3)floalkyl (ddc biét la
triflometyl); (Ci-3)floalkoxy (ddc biét 1a diflometoxy, triflometoxy, 2,2,2-trifloetoxy);
halogen; hodc xyano;

va

(R>)m 1a mdt hodc hai phan tir thé tiy v (nghia 1a m 12 s6 nguyén bang 0, 1, hodc 2)
doc 1ap duge chon tir (Crg)alkyl (dac biét 1 metyl, etyl, isobutyl); (Cs.e)xycloalkyl
(ddc biét 1a xyclopropyl); (Ci-s)alkoxy (dac biét la metoxy, isopropoxy); halogen;
xyano; (Ci.3)floalkyl (dic biét 1a diflometyl, triflometyl); va (Ci3)floalkoxy (dac biét
1a triflometoxy, 2,2,2-trifloetoxy); [ddc biét 1a (R%)m khong c6 mit (nghia 1a m = 0),
hodc (R%)m 1a mot phan tir thé halogen; t6t hon 1& (R%)m khong c6 mit].

18) Mot phuong an khéac d& cap dén hop chét theo phuong 4n 1), trong d6
X 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thudc vong;
e R'IA
» (Cae)alkyl [cu thé 14 isopropyl, fert.-butyl, hodc isobutyl];
» (Crg)alkyl duoc thé mot 1An bang xyano; [cu thé 14 nhém nay 1a 1-xyano-1-
metyl-etyl];
» (Cia)floalkyl [cu thé 1a triflometyl, 2,2,2-triflo-1,1-dimetyl-etyl];
> (Cs.)xycloalkyl-L!- trong d6
= (Cs.)xycloalkyl d4 néu tuy y chira mét nguyén tir oxy thudc vong;
trong d6 (Cs-g)xycloalkyl da néu khong dugc thé, hodic duoc thé mot
1an bang flo, (C1-3)alkyl (ddc biét 1a metyl), (Ci3)alkoxy (dac bigt la
metoxy), hydroxy, xyano, hodc (Cis)floalkyl (ddac biét la
triflometyl), hoac dugc thé hai 1an bang flo; va
= lién k&t L! 1a lién két truc tiép, hodc (Ci-2)alkylen;
[cu thé 1a nhém (Cs.)xycloalkyl-L'- nay 1a xyclopropyl, 3-flo-
oxetan-3-yl, 3-metoxy-oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-
xyclobutyl, 1-triflometyl-xyclopropyl, 2-triflometyl-xyclopropyl, 1-
metyl-xyclopropyl, 1-xyano-xyclopropyl, 1-hydroxy-xyclopropyl, 1-
metoxy-xyclopropyl, hodc 3-hydroxy-oxetan-3-yl; hodc nhém nay la
xyclopropyl-metyl];
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> heteroaryl ¢ 5 hodc 6 canh, doc 1ap ty ¥ duoc thé mét 1an bang (Ci-3)alkyl
(dac biét 1a metyl); [cu thé 1a oxadiazolyl, pyrazinyl, pyrimidinyl, hodc
pyridinyl];
va (R"n 1a mdt hodc hai phan tir thé tily v (nghia la n 1a s6 nguyén bang 0, 1, hogc
2) ddc lap duogc chon tlr (Ci4)alkyl (ddc biét 1a metyl, etyl), (Cs-¢)xycloalkyl (dac
biét 1& xyclopropyl), (Ci-3)floalkyl (ddc biét 1a triflometyl), halogen (ddc biét la
flo), va xyano [dic biét 1a (R*), khong c6 mat (nghia 1a n = 0); hodc (RMn 12 mot
phan tir thé halogen hodc metyl];

e hoac R! cing véi (R tao thanh vong thom cé 5 hodc 6 canh ma dugc ngung tu
véi vong phenyl/pyridin dé tao thanh hé vong thom hai vong duge chon tir indolyl,
indazolyl va quinolinyl; trong do6 phan vong thom c6 5 hodc 6 canh dugc ngung tu
ctia hé vong hai vong thom da néu ddc lap tuy y dugc thé mdt hodc hai 1an nita
trong do cac phﬁn tr thé doc lap duge chon tir (Ci3)alkyl (ddc biét 13 metyl, etyl,
isopropyl), (Cs.s)xycloalkyl (ddc biét la xyclobutyl), (Ci)floalkyl (dac biét la
triflometyl), hodc xyano [cu thé 13 vong thom c6 5 hodc 6 canh dugc ngung tu vdi
vong phenyl/pyridin ndy, cing v&i vong phenyl/pyridin nay, tao thanh nhém duoc
chon tir 1H-indol-5-yl, 1H-indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-
indazol-6-yl, 1-etyl-1H-indazol-5-yl, 1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-
indol-5-yl, 1-metyl-1H-indol-6-yl, 1,3-dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-
indol-6-yl, 3-xyano-1-metyl-1H-indol-5-yl, 3-isopropyl-1-metyl-1H-indol-5-yl, 3-
xyclobutyl-1-metyl-1H-indol-5-yl,  1-metyl-3-triflometyl-1H-indol-5-yl,  hodc
quinolin-7-yl];

Y 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thude vong; va

R? 1a (Cis)alkyl (dic biét 13 metyl, etyl, isopropyl, isobutyl, rert.-butyl); (Cs-
s)xycloalkyl (dic biét 1a xyclopropyl); (Ci4)alkoxy (ddc bigt 1a metoxy, isopropoxy);
(Cs-6)xycloalkyl-oxy (dic biét la xyclopropyl-oxy); (Cis)floalkyl (dac biét la
triflometyl); (Ci3)floalkoxy (dac biét 13 diflometoxy, triflometoxy, 2,2,2-trifloetoxy);
halogen; hodc xyano;

va

(R*)m 12 mdt hodc hai phan tir thé tiy ¥ (nghia 12 m 1a sd nguyén bang 0, 1, hodc 2)
doc 1ap duge chon tr (Cra)alkyl (dac biét 1a metyl, etyl, isobutyl); (Cs.6)xycloalkyl
(dac biét 1a xyclopropyl); (Ci-s)alkoxy (ddc biét 1a metoxy, isopropoxy); halogen;
xyano; (C1-3)floalkyl (ddc biét 1a diflometyl, triflometyl); va (Ci-3)floalkoxy (déac biét
14 triflometoxy, 2,2,2-trifloetoxy); [ddc biét la (R*)m khong c6 mit (nghia 1a m = 0),
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hodc (R%)m 12 mot phan tir thé halogen; t6t hon 13 (R%)m khong c6 mat].

19) Mot phuong an khac d& cap dén hop chit theo phuong 4n bét ky trong sd cac
phuong 4n 17) hoac 18), trong do

X 1a nguyén tir cacbon thudc vong.

20) Mot phuong an khac dé cap dén hop chit theo phuong 4n bét ky trong sd cac
phuong an 17) hodc 18), trong do

X la nguyén tir nito thudc vong.

21) Mot phuong an khac dé cap dén hop chit theo phuong 4n bét ky trong s6 céc
phuong 4n tix 1) dén 4), tir 13) dén 17), 19) hodc 20) , trong d6

R! 1a (Cs-6)xycloalkyl-L!- trong d6 (Cs.s)xycloalkyl dd néu tiry y chita mft nguyén tir
oxy thudc vong; trong d6 (Cs-¢)xycloalkyl da néu khong duge thé, hodc duogc thé mot
lAin bang flo, (Cis)alkyl (ddc biét 13 metyl), (Cis)alkoxy (ddc biét 1a metoxy),
hydroxy, xyano, hosc (Cis)floalkyl (dic biét 12 triflometyl), hodc dugc thé hai lan
bang flo; va lién két L' 1 lién két truc tiép, (Ci12)alkylen, hogc oxygen;

[cu thé 12 nhém (Cs-6)xycloalkyl-L!- nay 1a xyclopropyl, 3-flo-oxetan-3-yl, 3-metoxy-
oxetan-3-yl, 3-metyl-oxetan-3-yl, 3,3-diflo-xyclobutyl, 1-triflometyl-xyclopropyl, 2-
triflometyl-xyclopropyl, 1-metyl-xyclopropyl, 1-xyano-xyclopropyl, 1-hydroxy-
xyclopropyl, 1-metoxy-xyclopropyl, hodc 3-hydroxy-oxetan-3-yl; hodc nhém nay la
xyclopropyl-metyl; hodc nhém nay la xyclopropyl-oxy, oxetan-3-yl-oxy, xyclobutyl-
oxy, hodc 3,3-diflo-xyclobutyl-oxy].

22) Mot phuong an khac dé cap dén hop chéat theo phuong 4n bt ky trong sb cac
phuong an tir 1) dén 4) hoc tir 13) dén 20), trong d6

R! 1a xyclopropyl trong d6 xyclopropyl d4 néu khong duge thé, hodc dugc thé mét 1an
bang (Ci3)alkyl (dic biét 1a metyl), (Cis)alkoxy (ddc bi¢t la metoxy), Xyano, hodc
(Ci3)floalkyl (ddac bigt la triflometyl); [cu thé 13 xyclopropyl, 1-triflometyl-
xyclopropyl, 2-triflometyl-xyclopropyl, 1-metyl-xyclopropyl, 1-xyano-xyclopropyl,
hodc 1-metoxy-xyclopropyl].

23) Mot phuong 4n khac d& cap dén hop chét theo phuong 4n bat ky trong sb cac
phuong én tir 1) dén 4) hodc tir 13) dén 20), trong d6

R! cling véi (R*)n tao thanh vong thom ¢ 5 hodc 6 canh ma dugc ngung tu véi vong
phenyl/pyridin dé tao thanh hé vong thom hai vong duge chon tir indolyl, indazolyl va
quinolinyl; trong d6 phin vong thom c6 5 hogc 6 canh duge ngung ty cua hé vong hai

vong thom d3 néu doc lap tuy y duge thé mot hodc hai 14n nita, trong d6 céac phﬁn t
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thé doc 1ap duoc chon tir (Crs)alkyl (ddc biét 1a metyl, etyl, isopropyl), (Cs-
¢)xycloalkyl (ddc biét la xyclobutyl), (Ci)floalkyl (ddc biét 1a triflometyl), hodc xyano
[cu thé 13 vong thom cé 5 hodc 6 canh duge ngung tu v6i vong phenyl/pyridin nay,
cung véi vong phenyl/pyridin ndy, tao thanh nhom duge chon tir 1H-indol-5-yl, 1H-
indol-6-yl, 1-metyl-1H-indazol-5-yl, 1-metyl-1H-indazol-6-yl, 1-etyl-1H-indazol-5-yl,
1,3-dimetyl-1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl, 1,3-
dimetyl-1H-indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-5-yl, 3-
isopropyl-1-metyl-1H-indol-5-yl,  3-xyclobutyl-1-metyl-1H-indol-5-yl,  1-metyl-3-
triflometyl-1H-indol-5-yl, hodc quinolin-7-yl].

24) Mot phuong an khac d& cap dén hop chit theo phuong 4n bét ky trong sb céc
phuong an 1), 3), 4) hodc tir 13) dén 16), trong d6 doan nay
(R
R
X J ~<

1a 4-(1-metoxy-xyclopropyl)-phenyl, 4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl,
4-(1-xyano-3,3-diflo-xyclobutyl)-phenyl, 4-xyclopropylmetoxy-3-triflometoxy-
phenyl, 3-xyano-4-iso-butyl-phenyl, 3-metyl-4-triflometoxy-phenyl, 3,5-dimetyl-4-
(2,2,2-trifloetoxy)-phenyl,  3-etyl-4-(2,2,2-trifloetoxy)-phenyl, ~ 3-metyl-4-(3,3,3-
triflopropoxy)-phenyl, 3-xyclopropyl-4-(2,2,2-trifloetoxy)-phenyl, 5-metyl-6-(2,2,2-
trifloetoxy)-pyridin-3-yl, 3,3-dimetyl-2,3-dihydro-benzofuran-6-yl,  hodc 3-

metylcroman-7-yl.

25) Mot phuong an khac d& cap dén hop chit theo phuong 4n bét ky trong sb céac
phuong an tir 1) dén 12) hozc tir 17) dén 24), trong 6

Y la nguyén t nito thugc vong;

R? 1a (Ciw)alkyl (dic biét 1a metyl, etyl, isopropyl, isobutyl, fert.-butyl); (Cs.
¢)xycloalkyl (dic biét 12 xyclopropyl); (Ci4)alkoxy (ddc biét la metoxy, isopropoxy);
(Ci3)floalkyl (d3c biét 1a triflometyl); (Cis)floalkoxy (ddc biét la diflometoxy,
triflometoxy, 2,2,2-trifloetoxy); halogen (déc biét 1a flo); hodc xyano; va

(R%)m 1& mot phan tir thé tly v (nghia la m 1a s6 nguyén 0, hozc 1) dugc chon tir nhém
gdm (Cis)alkyl (ddc biét 1a metyl, etyl, isobutyl); (Cs.)xycloalkyl (ddc biét la
xyclopropyl); (Ci-4)alkoxy (ddc biét 1a metoxy, isopropoxy); halogen (ddc biét 1a flo);
xyano; (Ci3)floalkyl (dic biét la diflometyl); va (Cis)floalkoxy (dac biét la
triflometoxy, 2,2,2-trifloetoxy); [dédc biét 1a (R%)m khong c¢6 mit (nghia la m = 0), hodc
(R%)m 1a mdt phin tir thé halogen, tot hon 1a (R%)m khong c6 mit].
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26) Mot phuong 4n khéc dé cap dén hop chit theo phuong 4n bat ky trong sd cac
phuong an tir 1) dén 12) hodc tir 17) dén 24), trong d6
Y la nguyén tir cacbon thudc vong;
R? 1a (Ciw)alkyl (ddc biét 1a metyl, etyl, isopropyl, fert.-butyl); (Cs-s)xycloalkyl (dédc
biét 1a xyclopropyl); (Ci4)alkoxy (dac biét 1a metoxy); (Cs.6)xycloalkyl-oxy (dac biét
1a xyclopropyl-oxy); (Ci3)floalkyl (dac biét 1a triflometyl); (Ci-3)floalkoxy (dac biét 1a
diflometoxy, triflometoxy); halogen (dac biét 1a flo); hodc xyano; va
(R%)m 12 mdt hodc hai phan tir thé tiy y (nghia 1a m 1a s6 nguyén bang 0, 1, hoic 2)
doc 14p dugc chon tor nhom gém (Ci4)alkyl (dac biét la metyl); halogen (dic biét 1a
flo); xyano; (Ci)floalkyl (ddc biét 1a triflometyl); va (Cis)floalkoxy (dic bigt 1a
triflometoxy); [dic biét 14 (R%)m khong c6 mit (nghia la m = 0), hodc (R®)m 12 mét
phin tir thé halogen, tot hon 1a (R%)m khong c6 mat].
27) Mot phuong an khac dé cap dén hop chit theo phuong 4n bét ky trong sb cac
phuong 4n tir 1) dén 15) hogc tir 17) dén 26),
trong d6 (R%)m khong c6 mat (nghia la m = 0).
28) Mot phuong 4n khac dé cap dén hop chit theo phuong 4n bat ky trong sb cac
phuong an tir 1) dén 12) hodc tir 21) dén 24), trong d6 doan nay

R? |
/

/

(R

la  5-xyano-3-flo-pyridin-2-yl, 4-xyano-5-flo-pyridin-2-yl, ~5-xyano-6-diflometyl-
pyridin-2-yl, 5-xyano-4-diflometyl-pyridin-2-yl, 5-(azetidin-1-yl)-pyridin-2-yl, 5-
(pyrolidin-1-yl)-pyridin-2-yl, hoac 5-(3,3-diflo-pyrolidin-1-yl)-pyridin-2-yl.

29) Sang ché, vi vy, @& cap dén céc hop chét c6 cong thirc (I) nhu duge xac dinh
trong phuong an 1), hodc d& cap dén cac hop chét nay con bi gi¢i han boi cac dic tinh
cua phuong an bét ky trong s6 cac phuong an tlr 2) dén 28), ¢6 tinh dén tinh phu thudc
tuong Ung cta chung; va mubi duoc dung ctia chiing. Ban md ta bdc 16 viéc sir dung
céac hop chét nay lam thudc dic biét 13 trong diéu tri cac bénh hoic 161 loan ma & d6
kénh canxi T c6 lién quan nhu dugec md ta dudi day. Vi vay, dé tranh bat c su nghi
ngd ndo, dac biét 1a cac phuong 4n sau day li€n quan dén hop chat ¢6 cong thie (I) 1a
¢6 thé ¢6 va duoc du dinh va duge md ta cu thé dudi day & dang riéng r&:

1, 2+1, 3+1, 3+2+1, 4+1, 4+2+1, 5+2+1, 5+3+2+1, 5+4+2+1, 6+2+1, 6+3+2+1,
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G+HAH2+1, TH2+1, TH342+1, T+4+2+1, 8+2+1, 8+3+2+1, 8+4+2+1, 9+2+1, 9+3+2+1,
O+4+2+1, 1042+1, 10+3+2+1, 10+4+2+1, 11+2+1, 1143+2+1, 11+4+2+1, 12+2+1,
12434241, 12+442+1, 13+1, 134241, 13+3+1, 13+3+2+1, 13+4+1, 13+4+2+1,
13+542+1, 13+54342+1, 13+5+4+2+1, 13+6+2+1, 13+6+3+2+1, 13+6+4+2+1,
13474241, 1347+342+1, 13+7+4+2+1, 13+8+2+1, 13+8+3+2+1, 13+8+4+2+1,
134942+1, 1349+342+1, 13+9+4+2+1, 13+10+2+1, 13+10+3+2+1, 13+10+4+2+1,
13+41142+1,  13+1143+2+1,  13+11+4+2+1,  13+1242+1,  13+12+3+2+1,
13+1244+2+1, 14+1, 144241, 14+43+1, 14+3+2+1, 14+4+1, 14+442+1, 14+5+2+1,
1445+342+1, 14+5+4+2+1, 14+6+2+1, 14+6+3+2+1, 14+6+4+2+1, 14+7+2+1,
1447+342+1, 14+7+4+2+1, 14+8+2+1, 14+8+3+2+1, 14+8+4+2+1, 14+9+2+1,
1449+342+1, 14+9+4+2+1, 14+10+2+1, 14+10+3+2+1, 14+10+4+2+1, 14+11+2+1,
14411434241, 14411444241, 14+1242+1, 14+12+43+2+1, 14+12+4+2+1, 15+1,
1542+1, 154341, 15+342+1, 15+4+1, 15+4+2+1, 15+5+2+1, 15+5+3+2+1,
1545+44+2+1, 15+6+2+1, 15+6+3+2+1, 15+6+4+2+1, 15+7+2+1, 15+7+3+2+1,
15+7+4+2+1, 15+8+2+1, 15+8+3+2+1, 15+8+4+2+1, 15+9+2+1, 15+9+3+2+1,
1549+4+2+1, 15+1042+1, 15+10+3+2+1, 15+10+4+2+1, 15+11+2+1, 15+11+3+2+1,
15411444241, 154124241, 15+12+43+2+1, 15+12+4+2+1, 16+1, 16+2+1, 16+3+1,
16+342+1, 16+4+1, 16+4+2+1, 16+5+2+1, 16+5+3+2+1, 16+5+4+2+1, 16+6+2+1,
16+6+342+1, 16+6+4+42+1, 16+742+1, 16+7+3+2+1, 16+7+4+2+1, 16+8+2+1,
16+8+43+2+1, 16+8+4+2+1, 16+9+2+1, 16+9+3+2+1, 16+9+4+2+1, 16+10+2+1,
16+41043+2+1,  16+10+4+2+1, 16+11+2+1, 16+11+43+2+1,  16+11+4+2+1,
16+1242+1, 16+1243+2+1, 16+12+4+2+1, 17+1, 18+1, 19+17+1, 19+18+1,
20+17+1, 20+18+1, 21+1, 21+17+1, 21+19+17+1, 21+20+17+1, 2241, 22+17+1,
20+18+1, 22+19+17+1, 22+19+18+1, 22+20+17+1, 22+20+18+1, 23+1, 23+17+1,
23+18+1, 23+19+17+1, 23+19+18+1, 23+20+17+1, 23+20+18+1, 24+1, 25+1,
25+17+1, 25+18+1, 25+19+17+1, 25+19+18+1, 25+20+17+1, 25+20+18+1,
25+2141, 25+21+17+1, 25+21+19+17+1, 25+21420+17+1, 25+22+1, 25+22+17+1,
25420+18+1, 25+22+19+17+1, 25+22+19+18+1, 25+22+20+17+1, 25+22+20+18+1,
2542341,  25+23+17+1, 25+23+18+1,  25+23+19+17+1,  25+23+19+18+1,
25+23+20+17+1,  25+23+20+18+1, 25+24+1, 26+1, 26+17+1, 26+18+1,
26+19+17+1, 26+19+18+1, 26+20+17+1, 26+20+18+1, 26+21+1, 26+21+17+1,
26+21419417+1,  26421420+17+1,  26+22+1,  26+22+17+1,  26+22+18+1,
26+22+19+17+1, 26422+19+18+1, 26+22+20+17+1, 26+22+20+18+1, 26+23+1,
26+23+17+1, 26423+18+1, 26+23+19+17+1, 26+23+19+18+1, 26+23+20+17+1,
26+23+20+18+1, 26+24+1, 27+1, 27+17+1, 27+18+1, 27+19+17+1, 27+19+18+1,
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27+20+17+1, 27+20+18+1, 27+21+1, 27+21+17+1, 27+21+19+17+1,
27421+20+17+1, 2742241,  27+22+17+1,  27+22+18+1,  27+22+19+17+1,
27422+19+18+1, 27+22+20+17+1, 27+22+20+18+1, 27+23+1, 27+23+17+1,
274+23+18+1, 27+23+19+17+1, 27+23+19+18+1, 27+23+20+17+1, 27+23+20+18+1,
27424+1, 27425+1, 27+25+17+1, 27+25+18+1, 27425+19+17+1, 27+25+19+18+1,

27+25+20+17+1, 27+25+20+18+1, 27+25+21+1, 27+25+21+17+1,
27+25+21+19+17+1, 27+25+21+19+18+1, 27+25+21+20+17+1,
27+25+21+20+18+1, 27+25+22+1, 27+25+22+17+1, 27+25+22+18+1,
27+25+22+19+17+1, 27+25+22+19+18+1, 27+25+22+20+17+1,
27+25+22+20+18+1, 27+25+23+1, 27+25+23+17+1, 27+25+23+18+1,
27+25+23+19+17+1, 27+25+23+19+18+1, 27+25+23+20+17+1,

274+25+23+20+18+1,  27+25+24+1,  27+26+1,  27+26+17+1,  27+26+18+1,
27426+19+17+1, 27+26+19+18+1, 27+26+20+17+1, 27+26+20+18+1, 27+26+21+1,
27+26+21+17+1,  27+26+21+19+17+1,  27+26+21+20+17+1,  27+26+22+1,
274+26+22+17+1, 27+26+22+18+1, 27+26+22+19+17+1, 27+26+22+19+18+1,
27+26+22+20+17+1,  27+26+22+20+18+1,  27+26+23+1,  27+26+23+17+1,
274+26+23+18+1, 27+26+23+19+17+1, 27+26+23+19+18+1, 27+26+23+20+17+1,
27+26+23+20+18+1, 27+26+24+1, 28+1, 28+21+1, 28+22+1, 28+23+1, 28+24+1;
trong danh sach néu trén, cac s6 dung d& chi cac phuong 4n theo sy ddnh s6 ctia chung
duogc dua ra trén ddy, trong d6 “+” chi ra tinh phy thudc tir mét phuong an khac. Cac
phuong 4n riéng biét khdc nhau duoc cach nhau boi ddu phay. Noi cach khéc,
“15+11+2+1” vi du ding & chi phuong 4n 15) phu thudc vao phuong an 11), phu
thuéc vao phuong 4n 2), phu thudc vao phuong 4n 1), nghia la phuong an
“15+11+2+1” tuong ung véi hop chét c6 cong thire (I) theo phuong 4n 1) con bi gidi

han béi tAt ca cac du hidu ctia cac phwong 4n 2), 11), va 15).

30) Mot phuong én khac dé cap dén cac hop chét ¢6 cong thire (I) dwoc chon tir:
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-yl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-(4-Isopropyl-phenyl)-N-[ 1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Isopropyl-phenyl)-N-[ 1-(4-metyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
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2-(4-Dimetylamino-phenyl)-N-[1-(4-metyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-etyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-isopropyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-tert-Butyl-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
N-[1-(4-diflometoxy-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-triflometoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-triflometoxy-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(3,4,5-triflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3,5-dimetyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
N-[1-(4-clo-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-
axetamit;
N-[1-(3,5-diflo-4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-metoxy-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-metyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(3-flo-4-metyl-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-etyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(6-Dimetylamino-pyridin-3-yl)-N-[1-(4-triflometoxy-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(6-Dimetylamino-pyridin-3-yl)-N-[1-(3-flo-4-metyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-flo-3-metyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-yl)-

axetamit;
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2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(3,4,5-triflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-yl)-
axetamit;
N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-y1]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(4-flo-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-
axetamit;
2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-flo-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Azetidin-1-yl-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-((S)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-azetidin-1-yl)-phenyl]-axetamit;
2-(4-xyclopropoxy-phenyl)-N-[ 1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclopropoxy-phenyl)-N-[1-(4-metoxy-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
2-(4-xyclopropoxy-phenyl)-N-[1-(3,4-diflo -behzyl)- 1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
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N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-azetidin-1-yl)-phenyl]-axetamit;
2-[4-(3-flo-azetidin-1-yl)-phenyl]-N-[1-(4-flo-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-y1]-2-[4-((S)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-pyrolidin-1-yl)-phenyl]-
axetamit;

2-[4-(3,3-diflo-pyrolidin-1-yl)-phenyl]-N-[ 1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl1]-2-(4-pyridin-2-yl-phenyl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-(4-pyridin-3-yl-phenyl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-(4-pyridin-4-yl-phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1-yl)-
phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-pyrolidin-1-yI)-
phenyl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[4-(5-metyl-pyrimidin-4-yl)-phenyl]-
axetamit;
2-(4-Isopropyl-phenyl)-N-{1-[5-(2,2,2-triflo-etoxy)-pyridin-2-ylmetyl]-1H-pyrazol-3-
yl}-axetamit;
N-[1-(5-Bromo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(5-xyclopropyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(4-Isopropyl-phenyl)-N-[1-(5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-Isobutyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(6-Azetidin-1-yl-pyridin-3-y1)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-etyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(5-Isopropoxy-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-(4-Isopropyl-phenyl)-N-[1-(5-triflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;

N-[1-(6-clo-5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
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axetamit;
2-(4-Dietylamino-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-Dietylamino-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-dietylamino-phenyl)-axetamit;
N-[1-(5-xyano-6-etyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-
yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;

2-[6-(3,3-diflo-pyrolidin-1-y1)-pyridin-3-y1]-N-[ 1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

2-(6-Dietylamino-pyridin-3-y1)-N-[1-(3,4-diflo-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-etyl)-metyl-amino]-
phenyl}-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-etyl)-metyl-amino]-
phenyl}-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-etyl)-metyl-amino]-
phenyl}-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-etyl)-metyl-amino]-phenyl} -
axetamit;
N-[1-(5-xyano-6-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-((R)-3-flo-pyrolidin-1-yl)-pyridin-3-
yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-((R)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;
2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isobutyl-phenyl)-axetamit;
N-[1-(5-xyano-6-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-
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yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;
N-[1-(4-clo-5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(4-xyclopropylmetyl-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3-flo-azetidin-1-y])-pyridin-3-y1]-
axetamit;
2-[6-(3-flo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-
yl]-axetamit;
2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-(etyl-metyl-amino)-pyridin-3-yl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2-metoxy-ety])-metyl-amino]-
pyridin-3-yl}-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2-metoxy-etyl)-metyl-amino]-pyridin-3-
yl}-axetamit;
2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(xyclopropylmetyl-metyl-amino)-
pyridin-3-yl]-axetamit;

2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N-[ 1-(4-flo-benzyl)-1H-pyrazol-
3-yl]-axetamit;
2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-yl1]-N-[1-(4-metoxy-benzyl)-1H-
pyrazol-3-yl]-axetamit;
2-(6-Dietylamino-pyridin-3-y1)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-xyclopropyl-pyridin-3-yl)-axetamit;
N-[1-(4-xyclopropoxy-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4 -xyclobutoxy-phenyl)-axetamit;
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2-(4-xyclobutoxy-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclobutoxy-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclobutoxy-phenyl)-N-[1-(5-flo-pyridin-2-ylmetyl)- 1H-pyrazol-3-yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-quinolin-7-yl-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-metyl-3-0x0-3,4-dihydro-2H-
benzo[1,4]oxazin-7-yl)-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(6-clo-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-
axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y])-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3-metyl-2-ox0-2,3-dihydro-benzooxazol-
6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-y])-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1-metyl-1H-indazol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1-metyl-1H-indazol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-yl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-(3-hydroxy-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-
5-yl)-axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3,3-trimetyl-2-0x0-2,3 -dihydro-1H-
indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metoxy-oxetan-3 -yl)-phenyl]-

axetamit;
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N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-((S)-1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(5-metyl-[1,2,4]oxadiazol-3-y1)-
phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-[1,2,4]oxadiazol-3-yl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan-3-yloxy)-phenyl]-axetamit;
N-[1-(4-Bromo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-ylmetoxy)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan-3-ylmetoxy)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo- 1 -metyl-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-phenyl]-
axetamit; ‘
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-ylmetoxy)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1,3-dimetyl-1H-indol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-phenyl]-
axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5 -yl)-axetamit;
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N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-yl)-phenyl]-
axetamit;

2-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-tert-Butyl-phenyl)-N-[ 1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-phenyl]-
axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-y1]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-phenyl]-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-(4-tert-Butyl-phenyl)-N-[1-(3-xyano-4-flo-benzyl)-1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-1-metyl-
xyclobutylmetoxy)-phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3 -diﬂo-byrolidin— 1-yl)-pyridin-
3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo- 1 -metyl-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-y1)-
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axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-y1)-
axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)- 1 H-pyrazol-3-yl]-2-[4-(3,3-diflo-1-metyl-
xyclobutylmetoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-
3-yl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yI)-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-y1]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-xyclobutyl-1-metyl-1H-
indol-5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-isopropyl-1-metyl-1H-indol-
5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-3-triflometyl-1H-
indol-5-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-y1]-2-(3-xyclobutyl-1-metyl-1H-indol-5-
yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(3-isopropyl-1-metyl-1H-indol-5 -yD)-
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axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-y1]-2-(1,3-dimetyl-1H-indol-6-y])-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-6-y1)-
axetamit;

N-(1-(3-xyano-4-flobenzyl)-1H-pyrazol-3-yl)-2-(4-(pentaflo-[J 6.
sulfanyl)phenyl)axetamit;

2-[4-(xyano-dimetyl-metyl)-phenyl]-N-[ 1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-(1-((5-xyanopyridin-2-yl)metyl)-1H-pyrazol-3-yl)-2-(4-(pentaflo-[J 6.
sulfanyl)phenyl)axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-triflometyl-phenyl)-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-etoxy)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(5-flo-6-pyrolidin-1-yl-pyridin-3-yl)-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(5-flo-6-pyrolidin-1-yl-pyridin-
3-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-triflometyl-phenyl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-etoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indazol-5-y1)-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-
pyridin-3-yl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-
axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1 -(4-xyano—3 ,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-[4-(1-xyano-xyclopropyl)-phenyl]-N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-etyl-1H-indazol-5-yl)-
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axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-5-yl)-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflomety]-
xyclopropyl)-phenyl]-axetamit;
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-
xyclopropyl)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-metyl-xyclopropyl)-
phenyl]-axetamit; :
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-1,1-dimety]-
etyl)-phenyl]-axetamit;
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-metyl-
xyclopropyl)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-metyl-3-(2,2,2-triflo-etoxy)-
phenyl]-axetamit; va
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-((18*,28*)-2-triflomety-
xyclopropyl)-phenyl]-axetamit.

31) Mot phuong an khéac dé cap dén cac hop chét c¢6 cong thire (I) dugc chon tir:
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-metoxy-xyclopropyl)-
phenyl]-axetamit;
N-[1-(5-xyano-6-diflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit;
N-[1-(5-xyano-4-diflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3,3-dimetyl-2,3-dihydro-
benzofuran-6-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-chroman-7-y1)-
axetamit;
N-[1-(5-xyano-3-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-
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xyclopropyl)-phenyl]-axetamit;

2-[4-(1-xyano-3,3-diflo-xyclobutyl)-phenyl]-N-[ 1-(5-xyano-pyridin-2-ylmetyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
2-(3-xyano-4-isobutyl-phenyl)-N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
2-(3-xyano-4-isobutyl-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-Azetidin-1-yl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(4-Isopropyl-phenyl)-N-[1-(5-pyrolidin-1-yl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-{1-[5-(3,3-diflo-pyrolidin-1-yl)-pyridin-2-ylmetyl]-1H-pyrazol-3-yl}-2-(4-
isopropyl-phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-xyclopropylmetoxy-3-
triflometoxy-phenyl)-axetamit;
2-(4-xyclopropylmetoxy-3-triflometoxy-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-
3-yl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-y1]-2-[4-(1-triflomety]-
xyclopropyl)-phenyl]-axetamit;
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[ 1-(5-xyano-pyridin-2-ylmetyl)-
1H-pyrazol-3-yl]-axetamit;
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[1-(3,4-diflo-benzyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-4-triflometoxy-
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phenyl)-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-4-triflometoxy-
phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-etyl-4-(2,2,2-triflo-etoxy)-
phenyl]-axetamit;

N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3 ;yl] -2-[3-etyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-etyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)- 1 H-pyrazol-3-yl]-2-[3,5-dimetyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3,5-dimetyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3,5-dimetyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)- 1 H-pyrazol-3-yl]-2-[ 5-metyl-6-(2,2,2-triflo-etoxy)-
pyridin-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[ 5-metyl-6-(2,2,2-triflo-
etoxy)-pyridin-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit; va
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit.

Cén hiéu réng tam lap thé trong hop chit duoc mé ta trén day, ma tim 14p thé
khong duge chi dinh cu thé, c6 thé ¢6 cdu hinh (R) tuyét ddi hodc cau hinh (S) tuyét
dbi; Vi du hop chit dugc liét k& dusi dang N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-
pyrazol-3-yl]-2-(3-metyl-chroman-7-yl)-axetamit c6 thé 13 N-[1-(5-xyano-pyridin-2-
ylmetyl)-1H-pyrazol-3-yl]-2-((R)-3-metyl-chroman-7-yl)-axetamit, =~ N-[1-(5-xyano-
pyridin-2-ylmetyl)-1H-pyrazol-3-yl1]-2-((S)-3-metyl-chroman-7-yl)-axetamit hodc hdn
hop bat ky ctia chung.
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Hop chét ¢ cong thie (I) theo cac phwong én tir 1) dén 31) va mubi duoc dung
cua ching c6 thé duoc sir dung 1am thudc, chéng han & dang dugc phém dé dung qua
dudng tiéu hoa (dic biét 1a dung qua dudng miéng) hodc dung ngoai dudng tiéu hoa
(bao gbém ding tai chd hodc ding qua dudng xong hit).

Viéc san xuét duogc phém ¢ thé duge thuc hién theo cach ma chuyén gia bat
ky trong linh vuc biét 3 (xem tai liéu Remington, The Science and Practice of
Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical Manufacturing” [published by
Lippincott Williams & Wilkins] chéng han) bang cach dua hop chét c6 cong thire (I)
da néu, hodc mudi duogc dung cua no, tuy y két hop vdi céac chét ¢6 gia tri diéu tri
khac, vao dang st dung bao ché theo cong thire da biét cling v6i cic chit mang rin
ho#c 16ng phu hop, khong ddc, tro, twong thich dé tri lidu va, néu can, cac ta duoc

dugc dung thong thuong.

Ban md ta bdc 16 phuong phap phong ngra hodc diéu tri bénh hodc roi loan
duoe dé cap dén trong ban md ta ndy bao gbm budc cho d6i tuong str dung hop chit
¢6 cong thirc (I) nhu duoc xac dinh theo phuong an bét ky trong sb cac phwong 4n tlr
1) dén 31) v&i luong c6 hoat tinh duge 1y.

Theo mot phuong an duge wu tién cla sang ché, luong dugc st dung bao gdm
gifta 1 mg va 1000 mg mbi ngay, cu thé 1a gitta 5 mg va 500 mg mdi ngay, cu thé hon
1a gifta 25 mg va 400 mg mdi ngay, dac biét 14 giita 50 mg va 200 mg mdi ngay.

Bét ¢t khi nao tir “gifta” duge sit dung d8 mo ta mot khoang bing sb, can hiéu
rang cac diém dau va cudi ctia khoang d chi ra dugc bao ham mdt cach rd rang trong
khoang nay. Vi du: néu khoang nhiét d§ dwoc mé ta 1a khoang gitta 40 °C va 80 °C,
didu nay c6 nghia 1a cac didm dlu va cubi 1a 40 °C va 80 °C dugc bao ham trong
khoang nay; hodc néu mdt bién sb dugc dinh nghia 13 sé nguyén gitta 1 va 4, didu d6

c6 nghia la bién s nay 1a s6 nguyén 1, 2, 3, hodc 4.

Trir khi duoc st dung dbi véi nhiét d6, thuat ngit “khoang” (hodc theo cach
khac, thuat ngit “gan”) dugc dit trude gia tri bing sb “X” trong don séng ché nay
ding d& chi mét khoang kéo dai tir X trir 10% ciia X dén X cong 10% ctia X, va tt
hon 1a dung dé chi mot khoang kéo dai tir X trir 5% ctia X dén X cong 5% cua X.
Trong truong hop cu thé cua nhiét do, thuat ngft “khoang” duge dit trude nhiét do
“Y” trong ban mb ta ndy ding dé chi khoang kéo dai tir nhiét d Y trir 10 °C dén Y
cong 10 °C, va tét hon la ding d& chi khoang kéo dai tir Y trlr 5 °C dén'Y cong 5 °C.

Dé tranh nghi ngd bat ky, néu hop chét duge md ta 13 hitu hiéu dé phong ngtra
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hodc didu tri cac bénh nhét dinh, céc hop chét nay ciling thich hop dé dung trong bao

ché thubc dé phong nglra hodc diéu tri bénh d3 néu.

Hop chét c6 cong thire (I) nhu duge xac dinh trong phuong 4n bat ky trong s6
cac phuong an tur 1) dén 31) 14 hitu hidu dé phong ngira hoic didu tri bénh hoic rdi

loan & do cé su tham gia cta kénh canxi T.

Cé4c bénh hodc rdi loan ma & d6 c6 su tham gia cta kénh canxi T ¢6 thé duogc
dinh nghia nhu bao gém dac biét la:

e chiing dong kinh (dang chu y 14 chimg dong kinh nhe, chimg dong kinh nhe ¢
tré em va cac dang khéac ctia bénh dong kinh dugc gdy ra tur phét, ching dong
kinh thuy thai duong);

e céc rdi loan gidc ngl va cac nhiéu loan gifc ngu;

e dau (ding cha y 1a dau do viém, dau do rdi loan than kinh, dau ngoai bién, dau
man tinh c6 li€n quan t6i thuong tdn soi truc than kinh ngoai bién);

e cac bénh va ri loan thin kinh (dang chti y 14 i loan thn kinh dan dén triéu
ching run tay chén, bénh Parkinson, chimg tam than phéan liét, trAm cam, lo 4u,
loan tAm than, rdi loan thoai héa than kinh, tu ky, nghién ma tiy);

e c4c bénh va rdi loan tim mach (d4ng chu y 1a cao huyét 4p, ching loan nhip
tim, rung tdm nhi, suy tim bam sinh, chen tim);

e bénh ung thu;

e bénh tiéu duong va rdi loan hé than kinh do tiéu duong; va

e v0 sinh varoi loan chirc nang sinh ly.

Péang chu y 1a nhiing bénh va r6i loan ma & d6 kénh canxi T c6 lién quan aé
cap dén chirng dong kinh, cac rdi loan than kinh, va dau. Tbt hon 12 cc bénh hodc rdi
loan nay ding dé chi chimg dong kinh va dau.

Thuat ngit "ching dong kinh" md ta ching co giat khong do kich thich va tai
didn déu din trong d6 thuat ngit "chimg co giat" ding d8 chi hoat dong dién than kinh
qua muc va/hodc siéu déng b0. Céc loai "ching dong kinh" khac dugc bdc 16 trong tai
lidu [Berg et al., Epilepsia. 2010; 51(4): 676-685] ching han, tai liéu nay dugc két hop
vao day bé”lng cach vién dan. Thudt ngit "ching dong kinh" nhu dugc st dung ¢ day
tdt hon 14 ding dé chi chimg ddng kinh nhe, ching dong kinh nhe & tré em va céc
dang bénh dong kinh khic dugc gdy ra tw phat, chiing dong kinh thuy thai duong.

Thuat nglt "dau" t5t hon 1a dung dé chi dau do viém, dau do rdi loan than kinh,

dau ngoai bién, va dau man tinh c6 li€én quan dén thuong tdn soi truc than kinh ngoai
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bién.
Thuét ngit "bénh va réi loan thin kinh" 5t hon 1a ding dé chi réi loan than
kinh din dén triéu ching run tay chén, bénh Parkinson, chirng tdm than phéan li¢t, trAm

cam, lo au, loan tam than, rdi loan thoi hoa than kinh, tu ky, nghién ma tay.

Thuét ngtt "bénh va réi loan tim mach" tt hon 1a dung dé chi ching cao huyét

4p, ching loan nhip tim, rung tdm nhi, suy tim bam sinh, chen tim.

Hop chét ¢6 cong thire (T) nhu dugc x4c dinh trong cac phuong an tir 1) dén 31)
cling hitu hiéu trong phuong phap lam gidm ndéng d6 canxi & té bao than kinh, va
trong do sy gidm canxi dd néu dat dugc béng cach phong bé kénh canxi kiéu T & cac
té bao than kinh nay; phuong phap ndy bao gdm budc str dung hop chét c6 cong thirc
(I) nhu duge xac dinh trong cac phuong an tir 1) dén 31).

Hop chit c6 cong thire (I) nhw dugce xéc dinh trong cac phuong 4n tir 1) dén 31)
cling hitu dung trong phuong phap lam gidm sy phéng dién bung nd & té bao than kinh
va trong d6 viéc lam gidm su phong dién bing nd niy dat dugc bang cach chin kénh
canxi kiéu T; phuong phip nay bao gbm buéc sir dung hop chét c6 cong thire (I) nhu
duoc xac dinh trong cac phuong én tir 1) dén 31).

Diéu ché cac hop chit c6 cong thire (D):

Hop chét c¢6 cong thic (1) 6 thd duoc diéu ché bing cac phuong phap dugc
néu dudi ddy, bang cac phuong phép duge néu trong phan thi nghiém duéi ddy hogc
bang cac phuong phap tuong tu. Didu kién phan tmg tdi wu c6 thé thay dbi theo cac
phan Ung cu thé hodc dung mdi duoc st dung, nhung céc didu kién nhu vay c6 thé
duoc x4c dinh boi ngudi ¢6 hiéu biét trung binh trong linh vuc bing cac quy trinh t6i
wu héa thong thuong. Trong so d6 duéi ddy, cac nhém chung X, Y, R!, R?, (R, va
(R%)m 13 nhu duge x4c dinh di véi hop chét ¢ cong thire (I). Trong mét s6 truong
hop, cac nhém chung RY, R, (R*), va (R%)m 6 thé khong phi hop v6i tép hop duoc
minh hoa trong so d6 va do d6 can phai str dung cdc nhém bao vé (protecting group -
PG). Viéc st dung nhom bao vé la di bét trong linh vyc (xem vi du “Protective
Groups in Organic Synthesis", T.W. Greene, P.G.M. Wuts, Wiley-Interscience, 1999).
Nhim muc dich nhu vdy, gia thiét ré'mg cac nhom bao vé nhu vay cé mat khi can thiét.
Trong mot sd trudng hop, san phim cudi c6 thé dugc bién dbi tiép, vi dy, bang cach
stt dung cAc phin tir thé d8 tao ra san pham cubi méi. Viéc st dung nhu vay cd thé bao
gdm, nhung khong gi6i han &, phan tng khir, oxy héa, alkyl hoa, axyl hoéa, va thuy
phén thuong da biét ddi v6i ngudi cb hiéu biét trung binh trong linh vuc. Hop chat thu
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duogc cling co thé duoc chuyén héa thanh mudi, dic biét 1a mudi duge dung theo cach
d biét & trén.

Hop chit ¢6 cong thirc chung (IT) ¢6 thé duoc diéu ché nho bude lién hop amit
1a bude cubi cing (So @b 1). Thong thudng, axit carboxylic tuong tng (IV) c6 thé
dugc hoat hda thanh clorua axit tuong ung, dién hinh 13 véi oxalyl clorua. Theo cdch
khac, axit carboxylic (IV) ¢6 thé duoc lién hop truc tiép v6i amin (T1T) bang cach str
dung chét phan tng lién hop, dién hinh 1a HATU hodc HBTU. Trong mdt s6 truong
hop, hai sin phim lién hop c6 thé dugc tao thanh va duge tich bing HPLC diéu ché.

So db 1

R2

._g;j>m)m 1\(A(R4 - -gg;éjm)m
Ao — AR
I

Aminopyrazol bac nhit mong mudn (III) c6 thé dugc diéu ché tir nitropyrazol
(V) nho bude alkyl héa (hop chét thudc loai (VI)) va budc khir. Déi véi bude khu, tot

hon 14 kém, sit hoic paladi dugc str dung.

So dd 2

RZ
/—</ R /= RO

JTNH—AJ:J—/——» rf/

\Y

O,N

\

Aminopyrazol thudc loai (III) cling c6 thé dugc didu ché nhd phan tng sap xép
lai Curtius (So d6 3). Este thich hgp tir axit pyrazol-3-carboxylic (VIII) c6 thé dugc
alkyl héa thanh hop chét (IX). Xa phong héa tao ra axit carboxylic (X), va sau d6 Sap
xép lai theo phan ting Curtius tao ra aminopyrazol (IID).
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So do 3
R? R?
/~ RO =~ RO
N \_/ \_ 7
=° SN — = — N
O v O~ N O~ N
° x ° x

Benzyl clorua, benzyl bromua, hodc benzyl mesylat twong Ung can thiét cho
bude alkyl hoa duge md ta trong cac So dd 2 (V — VI) va 3 (VI — IX) ¢6 thé dugc
didu ché theo quy trinh dugc néu trong céc tai liéu tiéu chuin hodc nhu duge mo ta

trong cac vi du dudi day.

Axit carboxylic thudc loai (IV) ¢6 thé duoc didu ché theo cac quy trinh di biét.
Cu thé 13, phan tng lién hop Negishi (So dd 4), hodc phan tng ciip do6i tuong tu
cacbon-cacbon gifta (hetero)aryl bromua thudc loai (XI) va (2-(tert-butoxy)-2-
oxoetyl)kém(II) bromua tao ra este thudc loai (XII): Phan tmg thily phan, thuong la
trong diéu kién axit, tao ra axit thudc loai (IV). Bromua thudc loai (XI) ¢6 ban trén thi

trudng, hodc c¢6 thé duoc didu ché theo céc quy trinh da biét (xem phan thi nghiém).

So db 4

(RY Ban\)i )< R1 ,(R4)" o R! /(R4)” o)
1 0" o TR o3
R@ [Pd] \)()\/KOJ< @\/\LOH
Br
X Xl v

Theo cach khéc, axit benzoic thudc loai (XIII) co6 thé duoc bién dbi thanh axit thude
loai (IV) nhr phan tmg sap x&p lai Wolff (So db 5). Axit thudc loai (XIIT) c6 thé duge
khtr thanh ruou thudc loai (XIV). Tiép theo, rugu nay cd thé duoc hoat héa thanh hop
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chét thuodc loai (XV), trong d6 LG 1a nhom roi chuyén nhu clorua, bromua, mesylat
hodc tosylat, va dugc tao déng déng thanh nitril thudc loai (XVI): Tiép theo, thuy
phén tao ra axit thudc loai (IV).

Sodd 5
" \§R4)n R \§R4)n o
\ﬁi;lj§°H — \E:;L\)LOH
Xl \Y;

(RY), . (R (RY),
R~/ R S R~/
\)Q\/OH EEE—— \)Q\/LG @vCN

XIV XV XVI

BAt ¢ khi nao hop chit c6 cong thie (I) thu duge & dang hén hop gdm céc
chét ddng phan dbi anh, cic chét ddng phan dbi anh nay c6 th8 dugc tach bang cach
st dung cac phuong phap ma ngudi cé hidu biét trung binh trong linh vuc k§ thuat
nay da biét: chéing han bang céch tao ra va phan tach mudi khong dbi quang hoic bang
HPLC trén pha tinh bat d6i nhu cot Regis Whelk-O1(R,R) (10 pm), cdt Daicel
ChiralCel OD-H (5-10 pm), hodc cot Daicel ChiralPak IA (10 um), IC (5 pm) hodc
AD-H (5 pm). Céc didu kién dién hinh ctia HPLC bat déi 12 hdn hop dang dong gdm
chit rira giai A (EtOH, véi su c6 mit hodc khéng ¢ mat clia amin nhu trietylamin
va/hodc dietylamin) va chit rira giai B (heptan), & tdc do dong la 0,8 dén 150
mL/phut.

Vi du thuc hién sang ché
Céc vi du sau day minh hoa sang ché nhung khong hé gi¢i han pham vi ctia no.

Céc chit viét tit Nhu duoc st dung & ddy va trong phan m6 ta trén day)

Ac Axetyl

aq. Chtra nuéce
Bn Benzyl

Bu Butyl
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CAS Hé théng chiét hoa hoc

comb. Két hop

conc. Puoc cd dac

DavePhos  2-Dixyclohexylphosphino-2'-(N,N-dimetylamino)biphenyl (CAS
213697-53-1)

dba Dibenzylidenaxeton

DBU 1,8-Diazabixyclo[5.4.0]Jundec-7-en

DIBAL Diisobutyl nhom hydrua
DIPEA Diisopropyletylamin
Di-tBuXPhos2-Di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (CAS 564483-19-

8)

DMEM moi truong Eagle dugc cai bién bdi Dulbecco

DMF N,N-Dimetylformamit

DMSO Dimetylsulfoxit

EDTA axit etylendiamintetraaxetic

eq. Puong luong

Et etyl

FC Séc ky nhanh

h gio

HATU 1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-
oxid hexaflophosphat (CAS 148893-10-1)

HBTU 0O-Benzotriazol-N,N,N',N'-tetrametyl-uroni-hexaflo-phosphat (CAS
94790-37-1)

HPLC Séc ky long cao &p

Bu iso-butyl

Pr iso-propyl

LC Séc ky long

Me Metyl

MH+ Khéi luong ctia phan tir duge proton hoa

min phut

MS Phd khéi

NMR Cong huong tir hat nhan

org. Hfiru co

PBS mudi dém phosphat

PEPPSI-IPr 1,3-Bis(2,6-diisopropylphenyl)imidazoliden)-(3-
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clopyridyl)paladi(II)diclorua (CAS 905459-27-0)

Ph Phenyl

Q-Phos 1,2,3,4,5-Pentaphenyl-1'-(di-tert-butylphosphino)feroxen (CAS 312959-
24-3)

rt nhiét d6 trong phong

RuPhos 2-Dixyclohexylphosphino-2',6'-diisopropoxybiphenyl (CAS 787618-22-
8)

sat. Béo hoa

sol Dung dich

TBDMS tert-Butyldimetylsilyl

tBu tert-Butyl

TEA Trietylamin

TFA axit trifluoroaxetic

THF tetrahydrofuran

TLC sdc ky 16p mong

tr thoi gian luu

Xantphos  4,5-Bis(diphenylphosphino)-9,9-dimetylxanten (CAS 161265-03 -8)
X-Phos 2-Dixyclohexylphosphino-2',4',6"-triisopropylbiphenyl (CAS 564483-
18-7)

Didu ché cac hop chét néu trong vi du
Quy trinh chung

Quy trinh chung 1 dé diéu ché clorua axit. Axit carboxylic mong mubn (1
duong luong) duge hoa tan trong toluen (5 mL/mmol). DMF (khoang 1 giot/mmol) va
oxalyl clorua (1,5 duong lugng) duoc thém vao, va hdn hop dugc khqu & nhiét do
trong phong trong 2 gi¢. Dung mdi duoc loai bo trong didu kién 4p suét giam. Oxalyl
clorua du duoc loai bd ddng sdi véi toluen vai 1an trong diéu kién 4p suét giam. Phan
con lai dugce lam kho trong diéu kién d6 chan khdng cao dé thu duoc clorua axit thd

mong muon.

Quy trinh chung 2 dé lién hop amit. B sung clorua axit (thd, 1,1 duong luong)
vao dung dich chira amin mong mudn (1 duong lugng) trong dioxan (5 mL/mmol).
Gia nhiét hén hop dén nhiét d6 tir 60 °C dén 90 °C trong 1 gi¢r (hodic lau hon néu phan
Ung xay ra chua hoan toan). Lam ngudi hdn hop dén nhiét do trong phong va loai bo
dung moéi trong didu kién 4p suét giam. Tinh ché truc tiép phan con lai bang FC tu
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dong, hoac b:%mg HPLC, d thu duogc san phém mong mudn. Theo cach khac, san

pham c6 thé duoc tach riéng bang cach két tinh.

Quy trinh chung 3 dé lién hop amit. Tri khi duoc chi ra theo cach khac, khudy
hdn hop gdm axit carboxylic mong mudn (1 duong lugng), amin mong mubn (1,5
duong lugng), N-metylmorpholin (4 dwong luong) va HBTU (2 duong luong) trong
DMF (khoang 20 mL / duong lugng) cho dén khi phan tmg xay ra hoan toan (tlr vai
gir #n qua dém). Céc bazo, chét phan tmg lién hop va / hodc dung méi khic cling c6
thé duoc st dung, xem cu thé trong phan thi nghiém. Dung méi dugc loai bo trong
didu kién 4p sudt giam. Viéc xt ly trong nudc (bazo va / hodc axit) tuy y duge tién
hanh. Tinh ché phin con lai bing FC ty ddng, hogc bang HPLC, dé thu duoc san
phidm mong muén. Theo céch khéc, san phim cé thd dugc tach riéng bang cach két
tinh.

Quy trinh chung 4 dé N-alkyl héa 5-nitro-1H-pyrazol. K2CO3 hogc NaH dugc
bd sung vao dung dich chtta 5-nitro-1H-pyrazol trong axeton hogc DMF hodc THEF.
Khudy hén hop trong 15-30 phut. Bb sung chat &i dién tr mong mudn va BusNBr.
Khuéy hén hgp mot cach hiéu qua & nhiét do trong phong cho dén khi phan tng xay
ra hoan toan. Tuy y, hdn hgp duge loc (khi K2COs duge str dung) hodc dap t4t phan
ung bz‘?lng nude (khi NaH duoc st dung), va dich loc duoc lam bay hoi trong didu kién
4p suét giam. Phan con lai duoc cho phan bd gitta nu6c va EtOAc. Lép hitu co dugce
lam kho bang MgSO4, loc, va loai bd dung mdi trong didu kién 4p suét giam. Tinh ché

phin thé bang FC tu dong hodc bang HPLC thu dugc san pham mong mubn.

Quy trinh chung 5 dé khir nhém nitro. Fe hodc Zn dugc bd sung vao dung dich
chtra chét ban dAu trong EtOH hodc axeton véi dung dich nudéc NH4Cl bido hoa. Gia
nhiét hdn hop dén 75 °C va khudy & nhiét dd nay cho dén khi phan mg xay ra hoan
toan (khoang 1 gi¢). Lam ngudi hdn hop dén nhiét do trong phong va loc qua Celite®.
Dung mdi dugc loai bo trong didu kién 4p sudt giam d8 thu duoc san phim thd mong

muon.

Quy trinh chung 6 dimg cho phdan vmg lién hop Negishi. Dung dich chira
bromoaryl / bromoheteroaryl, (2-(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong
Et,0), chét xtic tac paladi, va tuy y phéi tir trong THF duoc khudy & nhiét do nam
trong khoang tir nhiét do trong phong dén 90 °C cho dén khi chét ban dau phan tng
hét. Lam ngudi hdén hop dén nhiét d6 trong phong, va loai bé dung moéi trong diéu
kién 4p suét giam. Tinh ché bang séc ky thu duoc san phim mong mudn.
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Quy trinh chung 7 dé thiyy phdn tert-butyl este. Dung dich chita este nay va
axit, tuy y v6i CH2Cla, dugce didu ché & 0 °C. Khudy hdn hop & nhiét do nam trong
khoang tu 0 °C, tuy y 4m dn nhiét d6 trong phong, cho dén khi chit ban dau phan
{mg hét. Dung méi duoc loai b trong diéu kién 4p suét giam dé thu dugc hop chit tho

mong muon.

Quy trinh chung 9 dé N-alkyl héa pyridin. Hon hop gbm 2,5-dibromopyridin,
amin, va DBU trong DMSO dugc khuéy & 80 °C cho dén khi phan tmg xéay ra hoan
toan. Amin va DBU c6 thé can phai dugc thém vao vai lan. Lam nguodi hon hop dén
nhiét do trong phong, va loai bd dung mdi trong diéu kién 4p suét giam. Tinh ché phan
tho bang FC thu duoc san phim mong mudn,

Diéu kién phan tich LC-MS

Tru khi dugc néu rd, cac didu kién sau day duoc st dung cho dit liéu LC-MS
phan tich:

Diéu kién 1: Ascentis Express C18 2,7 um 2,1 x 30mm, 5% CH3CN / 95%
H>0 véi 0,05% NH4sOH — 95% CH3CN trong 20 phut, 1,4 mL/phut.

Diéu kién 2: Cot Waters Atlantis T3, C18, 5 um, 4,6 x 30 mm, 5% CH3CN /
95% H,0 vé6i 0,04% TFA — 100% CH3CN trong 1,0 phut, 4,5 mL/phut.

Diéu kién 3: Cot Zorbax SB-Aq, 3,5 pum, 4,6 x 50 mm, 5% CH3CN / 95% H20
v6i 0,04% TFA — 100% CH3CN trong 1,0 phut, 4,5 mL/phut.

Diéu kién 4: Waters XBridge C18, 2,5 um, 4,6 x 30 mm, 5% CH3CN / 95%
H20 véi 0,04% TFA — 100% CH3CN trong 1,0 phut, 4,5 mL/phut.

Phuong phap HPLC didu ché

Hon hop phan g ¢ thé thudng dugc tach bang HPLC didu ché. Ngudi c6
hiéu biét trung binh trong linh vyc s& tim ra cic didu kién phu hop d6i v6i mdi
phuong phép tach.

FC tu dong

Séc ky nhanh c¢d dién thuong duge thay bang cac hé thdng tw dong. Diéu nay
khong lam thay d6i quy trinh tach néu trén. Ngudi co hiéu biét trung binh trong linh
vue s& ¢6 kha ndng thay thé quy trinh FC c¢d dién bang quy trinh ty dong, va nguoc
lai. HE théng tu dong dién hinh c6 thé duoc st dung, nhu hé théng do Biichi, Isco
(Combiflash), hodc Biotage cung cép chang han.
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tert-Butyl 2-(6-(dimetylamino)pyridin-3-yl)axetat. Theo quy trinh chung 6, véi
5-bromo-2-(dimetylamino)pyridin (600 mg, 3,00 mmol), 2-fert-butoxy-2-oxoetyl k&m
clorua (0,5M trong Et,0, 9,0 mL, 4,5 mmol), Pd>(dba)s (275 mg, 0,300 mmol), va Q-
Phos (215 mg, 0,30 mmol) trong THF (6,00 mL). Phan tmg xay ra hoan toan sau 4 gid
& 70 °C. Tinh ché phan thd bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 —
5:95 — 8:92 — 15:85, 20 g silicagel, tdc d6 dong 20 mL/phit) thu dugc hop chét néu
& d& muc nay. LC-MS: t = 0,51 phit, MH* = 237,09 (diéu kién 2).

Axit 2-(6-(Dimetylamino)pyridin-3-yl)axetic. Theo quy trinh chung 7 V6i tert-
butyl 2-(6-(dimetylamino)pyridin-3-yl)axetat (570 mg, 2,41 mmol), HCl (4M trong
dioxan, 10 mL) va CH2Clz (10 mL) & 0 °C. Khuiy hén hop trong 30 phut & 0 °C, va
trong 9 gid & nhiét d6 trong phong. Loai bd dung mdi trong diéu kién 4p suat giam thu
duoc hop chét thd néu & d& muc nay. LC-MS: tr = 0,27 phat, MH" = 181,17 (diéu
kién 2).

1-(4-metoxybenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh chung 4
tr K2COs (2,07 g, 15,0 mmol), 1-(clometyl)-4-metoxybenzen (0,405 mL, 3,00 mmol),
5-nitro-1H-pyrazol (339 mg, 3,00 mmol), va BusNBr (197 mg, 0,60 mmol) trong
axeton (15 mL). Phan Umg xay ra hoan toan sau 3,5 gi¢. Tinh ché phan tho bang FC tu
dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65,20 g
silicagel, tdc d6 dong 20 mL/phit) thu dugc hop chét néu & d& muc nay. LC-MS: tr =
0,81 phut (didu kién 3).

1-(4-metoxybenzyl)-1H-pyrazol-3-amin. Dugc diéu ché theo quy trinh chung 5
tr Fe (bot, 592 mg, 10,7 mmol), 1-(3-metoxybenzyl)-3-nitro-1H-pyrazol (250 mg,
1,07 mmol), EtOH (10 mL), va dung dich nudéc NH4Cl béo hoa (1 mL). Phéan Gng xay
ra hoan toan sau 4 gio. Thu dugc hop chét tho néu & d& muc nay. LC-MS: tr = 0,53
phut, MH" = 204,47 (didu kién 3).

1-(4-Metylbenzyl)-3-nitro-1 H-pyrazol. Dugc didu ché theo quy trinh chung 4 t
K2CO3 (2,07 g, 15,0 mmol), 1-(clometyl)-4-metylbenzen (0,398 mL, 3,00 mmol), 5-
nitro-1H-pyrazol (339 mg, 3,00 mmol), va BuNBr (197 mg, 0,600 mmol) trong
axeton (15 mL). Phan tmg x4y ra hoan toan sau 3,5 gid:. Tinh ché phéan thd bing FC tu
dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65,20 g
silicagel, tbc d6 dong 20 mL/phut) thu dugc hop chét néu ¢ d& muc nay. LC-MS: tr =
0,85 phut (didu kién 3).

1-(4-Metylbenzyl)-1H-pyrazol-3-amin. Dugc diéu ché theo quy trinh chung 5 tur
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Fe (bot, 592 mg, 10,7 mmol), 1-(4-metylbenzyl)-3-nitro-1H-pyrazol (233 mg, 1,07
mmol), EtOH (10 mL), va dung dich nuéc NH4Cl bdo hoa (1 mL). Phan tmg xay ra
hoan toan sau 1 gio. Thu dugc hop chit néu ¢ dé muc nay. LC-MS: tr = 0,57 phut,
MH" = 188,48 (diéu kién 3).

4-((3-Nitro-1H-pyrazol-1-yl)metyl) benzonitril. Dugc didu ché theo quy trinh
chung 4 tir K2CO3 (2,07 g, 15,0 mmol), 4-(bromometyl)benzonitril (588 mg, 3,00
mmol), 5-nitro-1H-pyrazol (339 mg, 3,00 mmol), va BuNBr (197 mg, 0,60 mmol)
trong axeton (15 mL). Phén ng xay ra hoan toan sau 3,5 gi¢. Tinh ché phan thd bang
FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 —
35:65, 20 g silicagel, tbc d6 dong 20 mL/phut) thu dugc hop chét néu & dé muc nay.
LC-MS: tr = 0,77 phut (diéu kién 3).

4-((3-Amino-1H-pyrazol-1-yl)metyl)benzonitril. Dugc didu ché theo quy trinh
chung 5 tt Fe (bdt, 592 mg, 10,7 mmol), 4-((3-nitro-1H-pyrazol-1-
yl)metyl)benzonitril (245 mg, 1,07 mmol), EtOH (10 mL), va dung dich nudc NH4Cl
bdo hoa (1 mL). Phan tng x4y ra hoan toan sau 2,5 gid. Thu duoc hop chat néu ¢ dé
muc nay. LC-MS: tr = 0,51 phut, MH* = 199,46 (diéu kién 3).

1-(4-etylbenzyl)-3-nitro-1H-pyrazol. Dugc diéu ché theo quy trinh chung 4 véi
K2COs (4,47 g, 32,3 mmol), 4-etylbenzyl clorua (0,962 mL, 6,47 mmol), 5-nitro-1H-
pyrazol (731 mg, 6,47 mmol), va BuuNBr (425 mg, 1,29 mmol) trong axeton (45 mL).
Phan ting x4y ra hoan toan sau 24 gid. Tinh ché phan thd bang FC tu dong (Biichi,
EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc
dd dong 20 mL/phut) thu dugce hop chit néu & d& muyc nay. LC-MS: tr = 0,89 phut
(diéu kién 3).

1-(4-etylbenzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung 5 vdi
Fe (2,56 g, 46,3 mmol) va 1-(4-etylbenzyl)-3-nitro-1H-pyrazol (1,07 g, 4,63 mmol)
trong EtOH (30 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL). Phan ung xay ra
hoan toan sau 20 gi¢ va thu dugc hop chét thd néu & d&& muc nay. LC-MS: tr = 0,63
phut, MH* = 202,29 (didu kién 3).

1-(4-Isopropylbenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh chung
4 v6i K2COs (4,47 g, 32,3 mmol), 4-isopropylbenzyl clorua (0,718 mL, 6,47 mmol),
5-nitro-1H-pyrazol (731 mg, 6,47 mmol), va BwNBr (425 mg, 1,29 mmol) trong
axeton (45 mL). Phan (mg xay ra hoan toan sau 24 gi¢. Tinh ché phin thé bang FC ty
dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65,20 g
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silicagel, tbc d6 dong 20 mL/phut) thu dwoc hop chét néu & dé muc nay. LC-MS: tr =
0,92 phut (didu kién 3).

1-(4-Isopropylbenzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung
5 véi Fe (1,83 g, 33,0 mmol) va 1-(4-isopropylbenzyl)-3-nitro-1H-pyrazol (810 mg,
3,30 mmol) trong EtOH (30 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL). Phan
Ung x4y ra hoan toan sau 20 gid va thu dugc hop chét tho néu ¢ d& muc nay. LC-MS:
tr = 0,67 phtt, MH* = 216,28 (diéu kién 3).

1-(4-(tert-Butyl)benzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh
chung 4 véi KoCO3 (4,47 g, 32,3 mmol), 4-tert-butylbenzyl clorua (1,25 mL, 6,47
mmol), 5-nitro-1H-pyrazol (731 mg, 6,47 mmol), va BusNBr (425 mg, 1,29 mmol)
trong axeton (45 mL). Phan ung xay ra hoan toan sau 24 gio. Tinh ché phin thd bang
FC tr dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 —
35:65, 20 g silicagel, tbc d6 dong 20 mL/phut) thu dugc hop chét néu & d& muc nay.
LC-MS: tr = 0,95 phut (diéu kién 3).

1-(4-(tert-Butyl)benzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh
chung 5 véi Fe (2,67 g, 48,2 mmol) va 1-(4-(tert-butyl)benzyl)-3-nitro-1H-pyrazol
(1,25 g, 4,82 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bdo hoa (5 mL).
Phan tng xay ra hoan toan sau 20 gio va thu dugc hop chat tho néu & d& muc nay.
LC-MS: tz = 0,71 phtt, MH" = 230,21 (diéu kién 3).

1-(4-(diflometoxy)benzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh
chung 4 véi K2CO3 (4,47 g, 32,3 mmol), 4-diflometoxybenzyl clorua (1,25 mL, 6,47
mmol), 5-nitro-1H-pyrazol (731 mg, 6,47 mmol), va BuNBr (425 mg, 1,29 mmol)
trong axeton (45 mL). Phan Umg xdy ra hoan toan sau 5 gi & nhiét do trong phong.
Tinh ché phan thd bang FC tw déng (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 —
15:85 — 25:75 — 35:65, 20 g silicagel, tdc d6 dong 20 mL/phut) thu duge hop chit
néu & d& muc ndy. LC-MS: tr = 0,85 phut (diéu kién 3).

1-(4-(diflometoxy)benzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh
chung 5 vdi Fe (2,77 g, 50,1 mmol) va 1-(4-(diflometoxy)benzyl)-3-nitro-1H-pyrazol
(1,35 g, 5,01 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl béo hoa (5 mL).
Phan ing xay ra hoan toan sau 45 phut va thu duoc hop chat thd néu & dé muc niy.
LC-MS: tr = 0,60 phut, MH" = 240,09 (diéu kién 3).

3-Nitro-1-(4-(triflometoxy)benzyl)-1H-pyrazol. Pugc didu ché theo quy trinh
chung 4 véi KoCOs (4,47 g, 32,3 mmol), 4-triflometoxylbenzyl clorua (1,36 g, 6,47

-66-



31931

mmol), 5-nitro-1H-pyrazol (731 mg, 6,47 mmol), va BusNBr (425 mg, 1,29 mmol)
trong axeton (45 mL). Phan ng xay ra hoan toan sau 24 gi¢ & nhigt d6 trong phong.
Tinh ché phan thd bang FC ty dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 —
15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong 20 mL/phut) thu duoc hop chét
néu & dé muc nay. LC-MS: tr = 0,90 phut (diéu kién 3).

1-(4-(triflometoxy)benzyl)-1 H-pyrazol-3-amin. Duoc didu ché theo quy trinh
chung 5 véi Fe (2,25 g, 40,7 mmol) va 3-nitro-1-(4-(triflometoxy)benzyl)-1H-pyrazol
(1,17 g, 4,07 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bdo hoa (5 mL).
Phan g x4y ra hoan toan sau 20 gio ¢ 75 °C va thu dugc hop chit thé néu & dé muc
ndy. LC-MS: tr = 0,67 phtt, MH" = 257,94 (didu kién 3).

1-(3,4-Diflobenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh chung 4
v6i K2COs (4,47 g, 32,3 mmol), 4-(clometyl)-1,2-diflobenzen (1,05 g, 6,47 mmol), 5-
nitro-1H-pyrazol (731 mg, 6,47 mmol), va BuNBr (425 mg, 1,29 mmol) trong axeton
(45 mL). Phan tng x4y ra hoan toan sau 3 gio' ¢ nhiét do trong phong. Tinh ché phan
tho bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75
— 35:65, 20 g silicagel, tbc do dong 20 mL/phut) thu duoc hop chit néu & d& muc
nay. LC-MS: tr = 0,83 phut (diéu kién 3).

1-(3,4-Diflobenzyl)-1 H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung 5
véi Fe (2,73 g, 49,3 mmol) va 1-(3,4-diflobenzyl)-3-nitro-1H-pyrazol (1,18 g, 4,93
mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL). Phan ung xay
ra hoan toan sau 5 ngay ¢ 75 °C va thu duoc hop chét thd néu & d& muc nay. LC-MS:
tr = 0,56 phut, MH* = 210,23 (diéu kién 3).

1-(3-flo-4-(triflometoxy)benzyl)-3-nitro-1 H-pyrazol. Duge didu ché theo quy
trinh chung 4 véi KoCO3 (2,53 g, 18,3 mmol), 4-(bromometyl)-2-flo-1-
(triflometoxy)benzen (1,00 g, 3,66 mmol), 5-nitro-1H-pyrazol (414 mg, 3,66 mmol),
va BuNBr (241 mg, 0,733 mmol) trong axeton (45 mL). Phan ng x4y ra hoan toan
sau 5 gio ¢ nhiét do trong phong. Tinh ché phén thé bang FC ty dong (Biichi, EtOAc /
heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong
20 mL/phit) thu duoe hop chét néu & dé muc nay. LC-MS: tr = 0,90 phut (diéu kién
3).

1-(3-flo-4-(triflometoxy)benzyl)-1 H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (1,70 g, 30,8 mmol) va 1-(3-flo-4-(triflometoxy)benzyl)-3-nitro-
1H-pyrazol (940 mg, 3,08 mmol) trong EtOH (40 mL), va dung dich nudc NH4Cl bdo
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hoa (4 mL). Phan g x4y ra hoan toan sau 4 gio ¢ 75 °C va thu dugc hop chit tho
néu & dé muc nay. LC-MS: tr = 0,69 phut, MH" = 276,13 (diéu kién 3).

1-(3-flo-4-(triflometyl) benzyl)-3-nitro-1 H-pyrazol. Dugc didu ché theo quy
trinh  chung 4 v6i KoCOs (4,47 g 32,4 mmol), 4-(clometyl)-2-flo-1-
(triflometyl)benzen (1,38 g, 6,47 mmol), 5-nitro-1H-pyrazol (732 mg, 6,47 mmol), va
BwNBr (426 mg, 1,29 mmol) trong axeton (45 mL). Phan mg x4y ra hoan toan sau
24 gid & nhidt d6 trong phong. Tinh ché phan thd bang FC tu dong (Biichi, BtOAc /
heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong
20 mL/phtt) thu duoc hop chét néu & d& muc nay. LC-MS: tr = 0,89 phut (didu kién
3).

1-(3-flo-4-(triflometyl) benzyl)-1 H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (2,33 g, 42,2 mmol) va 1-(3-flo-4-(triflometyl)benzyl)-3-nitro-
1H-pyrazol (1,22 g, 4,22 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl béo
hoa (4 mL). Phan g x4y ra hoan toan sau 6 gid ¢ 75 °C va thu duoc hgp chat tho
néu & d& muc ndy. LC-MS: tr = 0,67 phut, MH" = 260,11 (diéu kién 3).

3-Nitro-1-(3,4, 5-triflobenzyl)-1 H-pyrazol. Dugc diéu ché theo quy trinh chung
4 v6i K2CO3 (4,47 g, 32,4 mmol), 3,4,5-triflobenzyl clorua (1,17 g, 6,47 mmol), 5-
nitro-1H-pyrazol (732 mg, 6,47 mmol), va BuuNBr (426 mg, 1,29 mmol) trong axeton
(45 mL). Phan ting x4y ra hoan toan sau 24 gi¢ ¢ nhiét d6 trong phong. Tinh ché phin
tho bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75
— 35:65, 20 g silicagel, tbe do dong 20 mL/phut) thu dugce hop chit néu & d& muc
nay. LC-MS: tr = 0,85 phut (diéu kién 3).

1-(3,4,5-Triflobenzyl)-1 H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung
5 véi Fe (2,45 g, 44,3 mmol) va 3-nitro-1-(3,4,5-triflobenzyl)-1H-pyrazol (1,14 g,
4,43 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL). Phan
g x4y ra hoan toan sau 6 gid ¢ 75 °C va thu duoc hop chét thd néu & d& muc nay.
LC-MS: tr = 0,60 phat, MH* = 228,16 (diéu kién 3).

1-(4-flo-3, 5-dimetylbenzyl)-3-nitro-1 H-pyrazol. Dugc didu ché theo quy trinh
chung 4 véi K2CO3 (3,18 g, 23,0 mmol), 4-flo-3,5-dimetylbenzyl bromua (1,00 g,
4,61 mmol), 5-nitro-1H-pyrazol (521 mg, 4,61 mmol), va BuNBr (303 mg, 0,921
mmol) trong axeton (45 mL). Phan Umg xay ra hoan toan sau 30 gi® ¢ nhiét do trong
phong. Tinh ché phan thd bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 —
10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong 20 mL/phit) thu duge
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hop chit néu & d& muc nay. LC-MS: tg = 0,90 phiit (diéu kién 3).

1-(4-flo-3,5-dimetylbenzyl)-1 H-pyrazol-3-amin. Dugc didu ché theo quy trinh
chung 5 véi Fe (2,44 g, 44,1 mmol) va 1-(4-flo-3,5-dimetylbenzyl)-3-nitro-1H-pyrazol
(1,10 g, 4,41 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL).
Phan (g x4y ra hoan toan sau 30 gio & 75 °C va thu duoc hop chit thd néu & dé muc
nay. LC-MS: tr = 0,64 phat, MH" = 220,24 (diéu kién 3).

1-(4-clo-3-flobenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh chung
4 v6i K2COs (1,55 g, 11,2 mmol), 4-clo-3-flobenzyl bromua (500 mg, 2,24 mmol), 5-
nitro-1H-pyrazol (253 mg, 2,24 mmol), va BwNBr (147 mg, 0,447 mmol) trong
axeton (11 mL). Phan ing xay ra hoan toan sau 4 gio 6 nhiét d6 trong phong. Tinh ché
phan thé bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 —
25:75 — 35:65, 20 g silicagel, téc do dong 20 mL/phit) thu duge hop chit néu & dé
muc nay. LC-MS: tr = 0,86 phiit (diéu kién 2).

1-(4-clo-3-flobenzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung
5 véi Fe (876 mg, 15,8 mmol) va 1-(4-clo-3-flobenzyl)-3-nitro-1H-pyrazol (405 mg,
1,58 mmol) trong EtOH (30 mL), va dung dich nuéc NH4Cl bdo hoa (4 mL). Phan
g x4y ra hoan toan sau 18 gio ¢ 75 °C va thu duoc hop chét thd néu & d& muc nay.
LC-MS: tr = 0,61 phut, MH* = 226,13 (diéu kién 3).

1-(4-clo-3-(triflometoxy)benzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy
trinh chung 4 véi KoCOs (1,55 g, 11,2 mmol), 4-clo-3-triflometoxybenzyl bromua
(648 mg, 2,24 mmol), 5-nitro-1H-pyrazol (253 mg, 2,24 mmol), va BuuNBr (147 mg,
0,447 mmol) trong axeton (11 mL). Phan (ng x4y ra hoan toan sau 4 gi¢ & nhiét do
trong phong. Tinh ché phin thé bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95
— 10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc do dong 20 mL/phut) thu
duoe hop chét ndu & d& muc nay. LC-MS: tr = 0,95 phut (diéu kién 2).

1-(4-clo-3-(triflometoxy)benzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (1,01 g, 18,3 mmol) va 1-(4-clo-3-(triflometoxy)benzyl)-3-nitro-
1H-pyrazol (587 mg, 1,83 mmol) trong EtOH (30 mL), va dung dich nuéc NH4Cl béo
hoa (4 mL). Phan tmg x4y ra hoan toan sau 18 gio ¢ 75 °C va thu dugc hop chét tho
néu & d& muc nay. LC-MS: tr = 0,73 phat, MH* = 292,16 (diéu kién 3).

1-(4-clo-3-(triflometyl) benzyl)-3-nitro-1 H-pyrazol. DPugc didu ché theo quy
trinh chung 4 v6i K2CO3 (1,55 g, 11,2 mmol), 4-clo-3-triflometylbenzyl bromua (612
mg, 2,24 mmol), 5-nitro-1H-pyrazol (253 mg, 2,24 mmol), va BuuNBr (147 mg, 0,447
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mmol) trong axeton (11 mL). Phan ¢img xay ra hoan toan sau 4 gi¢ & nhiét do trong
phong. Tinh ché phdn thd bang FC tw dong (Biichi, EtOAc / heptan 1:99 — 5:95 —
10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong 20 mL/phut) thu duge
hop chit néu & d& muc nay. LC-MS: tr = 0,92 phut (diéu kién 2).

1-(4-clo-3-(triflometyl) benzyl)-1H-pyrazol-3-amin. DPugc didu ché theo quy
trinh chung 5 véi Fe (1,24 g, 22,4 mmol) va 1-(4-clo-3-(triflometyl)benzyl)-3-nitro-
1H-pyrazol (684 mg, 2,24 mmol) trong EtOH (30 mL), va dung dich nu¢c NH4Cl bdo
hoa (4 mL). Phan tng x4y ra hoan toan sau 18 gio ¢ 75 °C va thu duge hop chét thd
nédu & d& muc nay. LC-MS: tg = 0,71 phut, MH* = 276,12 (diéu kién 3).

1-(3, 5-diflo-4-metoxybenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh
chung 4 véi K2COs (1,55 g, 11,2 mmol), 3,5-diflo-4-metoxybenzyl bromua (530 mg,
2,24 mmol), 5-nitro-1H-pyrazol (253 mg, 2,24 mmol), va BusNBr (147 mg, 0,447
mmol) trong axeton (11 mL). Phan Gng x4y ra hoan toan sau 4 gi¢ ¢ nhiét do trong
phong. Tinh ché phan thd bang FC tw dong (Biichi, EtOAc / heptan 1:99 — 5:95 —
10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tdc do dong 20 mL/phut) thu dugce
hop chit néu & d& muc nay. LC-MS: tg = 0,83 phiit (diéu kién 2).

1-(3,5-diflo-4-metoxybenzyl)-1 H-pyrazol-3-amin. Dugc diéu ché theo quy trinh
chung 5 véi Fe (980 mg, 17,7 mmol) va 1-(3,5-diflo-4-metoxybenzyl)-3-nitro-1H-
pyrazol (477 mg, 1,77 mmol) trong EtOH (30 mL), va dung dich nuéc NH4Cl béo hoa
(4 mL). Phan Ung x4y ra hoan toan sau 4 gio & 75 °C va thu duoc hop chét thd néu &
d& muc nay. LC-MS: tr = 0,59 phut, MH* = 240,11 (diéu kién 3).

1-(4-metoxy-3-(triflometyl) benzyl)-3-nitro-1 H-pyrazol. Dugc didu ché theo quy
trinh chung 4 véi K,CO3 (1,55 g, 11,2 mmol), 4-metoxy-3-triflobenzyl bromua (530
mg, 2,24 mmol), 5-nitro-1H-pyrazol (253 mg, 2,24 mmol), va BuNBr (147 mg, 0,447
mmol) trong axeton (11 mL). Phan Gng xay ra hoan toan sau 17 gio ¢ nhiét d6 trong
phong. Tinh ché phn tho bing FC tw dong (Biichi, BtOAc / heptan 1:99 — 5:95 —
10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tdc do dong 20 mL/phut) thu dugc
hop chit néu & d& muc nay. LC-MS: tr = 0,87 phut (diéu kién 2).

1-(4-metoxy-3-(triflometyl) benzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (947 mg, 17,1 mmol) va 1-(4-metoxy-3-(triflometyl)benzyl)-3-
nitro-1H-pyrazol (516 mg, 1,71 mmol) trong EtOH (30 mL), va dung dich nudc
NH4CI bdo hoa (4 mL). Phan tmg xay ra hoan toan sau 1 gio ¢ 75 °C va thu dugc hop
chét tho néu & d& muc nay. LC-MS: tr = 0,66 phut, MH* = 272,16 (diéu kién 3).
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1-(4-flo-3-metylbenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh
chung 4 v6i K2COs (3,51 g, 25,4 mmol), 4-flo-3-metylbenzyl bromua (1,03 g, 5,08
mmol), 5-nitro-1H-pyrazol (574 mg, 5,08 mmol), va BusNBr (334 mg, 1,02 mmol)
trong axeton (45 mL). Phan Ung x4y ra hoan toan sau 8 gi& & nhiét do trong phong.
Tinh ché phan thé bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 —
15:85 — 25:75 — 35:65, 20 g silicagel, téc do dong 20 mL/phit) thu duge hop chat
nédu & d& muc nay. LC-MS: tr = 0,86 phut (diéu kién 3).

1-(4-flo-3-metylbenzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh
chung 5 véi Fe (2,45 g, 44,2 mmol) va 1-(4-flo-3-metylbenzyl)-3-nitro-1H-pyrazol
(1,04 g, 4,42 mmol) trong EtOH (40 mL), va dung dich nuéc NH4Cl bao hoa (4 mL).
Phan g xay ra hoan toan sau 20 gi¢ ¢ 75 °C va thu duoc hop chit thd néu & dé muc
nay. LC-MS: tr = 0,59 phut, MH" = 206,27 (didu kién 3).

1-(3-clo-4-flobenzyl)-3-nitro-1H-pyrazol. Pugc didu ché theo quy trinh chung
4 v6i K2COs (3,51 g, 25,4 mmol), 3-clo-4-flobenzyl clorua (909 mg, 5,08 mmol), 5-
nitro-1H-pyrazol (574 mg, 5,08 mmol), va BusNBr (334 mg, 1,02 mmol) trong axeton
(45 mL). Phan ting xay ra hoan toan sau 8 gi¢' & nhiét d¢ trong phong. Tinh ché phan
tho béng FC tuy dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 — 15:85 — 25:75
— 35:65, 20 g silicagel, tdc d6 dong 20 mL/phit) thu duoc hop chét néu & dé muc
ndy. LC-MS: tr = 0,86 phut (diéu kién 3).

1-(3-clo-4-flobenzyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy trinh chung
5 véi Fe (433 mg, 7,82 mmol) va 1-(3-clo-4-flobenzyl)-3-nitro-1H-pyrazol (200 mg,
0,782 mmol) trong EtOH (20 mL), va dung dich nuéc NH4CI bdo hoa (2 mL). Phan
ng xay ra hoan toan sau 20 gio' & 75 °C va thu duoc hop chét thd néu & dé muc nay.
LC-MS: tr = 0,61 phtt, MH" = 226,12 (diéu kién 3).

1-(3-flo-4-metylbenzyl)-3-nitro-1H-pyrazol. Dugc didu ché theo quy trinh
chung 4 véi K,COs3 (3,51 g, 25,4 mmol), 3-flo-4-metylbenzyl clorua (805 mg, 5,08
mmol), 5-nitro-1H-pyrazol (574 mg, 5,08 mmol), va BuNBr (334 mg, 1,02 mmol)
trong axeton (45 mL). Phan ung x4y ra hoan toan sau 3 gi¢' ¢ nhiét do trong phong.
Tinh ché phan thd bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 —
15:85 — 25:75 — 35:65, 20 g silicagel, tc d6 dong 20 mL/phtt) thu duoc hop chit
néu & d& muc nay. LC-MS: tr = 0,86 phut (diéu kién 3).

1-(3-flo-4-metylbenzyl)-1H-pyrazol-3-amin. Duogc didu ché theo quy trinh
chung 5 vdi Fe (2,21 g, 40,0 mmol) va 1-(3-flo-4-metylbenzyl)-3-nitro-1H-pyrazol
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(940 mg, 4,00 mmol) trong EtOH (40 mL), va dung dich nuéc NH4CI bédo hoa (4 mL).
Phan tng xay ra hoan toan sau 2 gi¢ ¢ 75 °C va thu duoc hop chét thd néu & d& muc
nay. LC-MS: tr = 0,59 phut, MH" = 206,26 (didu kién 3).

6-((3-Nitro-1H-pyrazol-1-yl)metyl)nicotinonitril. Dugc didu ché theo quy trinh
chung 4 véi K2CO3 (3,51 g, 25,4 mmol), 6-(bromometyl)nicotinonitril (1000 mg, 5,08
mmol), 5-nitro-1H-pyrazol (574 mg, 5,08 mmol), va& BusNBr (334 mg, 1,02 mmol)
trong axeton (45 mL). Phan (img xay ra hoan toan sau 3 ngay & nhiét d6 trong phong.
Tinh ché phan thé bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 — 10:90 —
15:85 — 2575 — 35:65, 20 g silicagel, tdc d6 dong 20 mL/phut) thu duge hop chit
néu & dé muc nay. LC-MS: tr = 0,67 phut (diéu kién 3).

6-((3-Amino-1H-pyrazol-1-yl)metyl)nicotinonitril. Dugc didu ché theo quy
trinh chung 5 véi Fe (1,05 g, 18,5 mmol) va 6-((3-nitro-1H-pyrazol-1-
yl)metyl)nicotinonitril (425 mg, 1,85 mmol) trong EtOH (30 mL), va dung dich nudc
NH4C1 bdo hoa (3 mL). Phan ung x&y ra hoan toan sau 1 gio' & 75 °C va thu dugc hop
chét thd néu & d& muc nay. LC-MS: tr = 0,40 phat, MH* = 200,28 (diéu kién 3).

5-metoxy-2-((3-nitro-1H-pyrazol-1-yl)metyl)pyridin. Dugc didu ché theo quy
trinh chung 4 véi K2COs (4,39 g, 31,7 mmol), 2-(clometyl)-5-metoxypyridin (1000
mg, 6,35 mmol), 5-nitro-1H-pyrazol (717 mg, 6,35 mmol), va BusNBr (417 mg, 1,27
mmol) trong axeton (45 mL). Phan (mg xay ra hoan toan sau 3 ngay & nhiét d6 trong
phong. Tinh ché phén tho bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 —
10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc d6 dong 20 mL/phut) thu duoc
hop chit néu & d& muc nay. LC-MS: tr = 0,66 phit (diéu kién 3).

1-((5-metoxypyridin-2-yl)metyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (1,36 g, 24,6 mmol) va 5-metoxy-2-((3-nitro-1H-pyrazol-1-
yl)metyl)pyridin (575 mg, 2,46 mmol) trong EtOH (20 mL), va dung dich nudc béo
hoa NH4Cl bdo hoa (3 mL). Phan tng xay ra hoan toan sau 18 gid & 75 °C va thu
duge hop chit thd néu & d& muc nay. LC-MS: t = 0,38 phut, MH* = 205,28 (diéu
kién 3).

Céc hop chét néu trong cic vi du sau ddy duoc didu ché theo cac quy trinh

chung 1 va 2, tlr c4c axit carboxylic va aminopyrazol thich hop:
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Vidu R LC-MS (tr; MH";
£ Tén A
sO dieu kién)
1 N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl- | 1,42 phut; 368,16;
phenyl)-axetamit dieu kién 1
) N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4- 1,22 phut; 369,15;
dimetylamino-phenyl)-axetamit dieu kién 1
3 2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-benzyl)-1H- | 1,13 phut; 353,18;
pyrazol-3-yl]-axetamit diéu kién 1
4 2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-flo-benzyl)- | 0,53 phut; 354,18;
1H-pyrazol-3-yl]-axetamit dicu kién 2
5 N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,57 phut; 370,1 1;
dimetylamino-pyridin-3-yl)-axetamit di€u kién 2
6 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl- | 1,33 phut; 352,18;
phenyl)-axetamit dieu kién 1
7 2-(4-Isopropyl-phenyl)-N-[1-(4-metoxy-benzyl)-1H- | 0,92 phut; 364,30;
pyrazol-3-yl]-axetamit dieu kién 3
3 2-(4-Dimetylamino-phenyl)-N-[1-(4-metoxy-benzyl)- | 0,62 phut; 365,25;
1H-pyrazol-3-yl]-axetamit diéu kién 3
9 2-(4-Isopropyl-phenyl)-N-[1-(4-metyl-benzyl)-1H- 0,95 phut; 348,30;
pyrazol-3-yl]-axetamit dicu kién 3
10 2-(4-Dimetylamino-phenyl)-N-[1-(4-metyl-benzyl)- | 0,65 phut; 349,30;
1H-pyrazol-3-yl]-axetamit dicu kién 3
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,90 phut; 359,26;
11 ; . X oA
isopropyl-phenyl)-axetamit dieu kién 3
12 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,59 phut; 360,31;
dimetylamino-phenyl)-axetamit dieu kién 3
13 2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-metyl- 0,64 Rhl’lt; 350,26;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3
14 2-(6-Dimetylamino-pyridin-3-yl)-N-[1-(4-metoxy- 0,61 phut; 366,32;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3
15 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,59 phut; 361,28;
dimetylamino-pyridin-3-yl)-axetamit diéu kién 3
2-(4-Dimetylamino-phenyl)-N-[1-(4-etyl-benzyl)-1H- | 0,69 phut; 363,19;
16 . A 1A
pyrazol-3-yl]-axetamit dieéu kién 3
17 2-(4-Dimetylamino-phenyl)-N-[1-(4-isopropyl- 0,72 phut; 377,16; |
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3
18 N-[1-(4-tert-Butyl-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,75 phut; 391 215
dimetylamino-phenyl)-axetamit diéu kién 3
19 N-[1-(4-diflometoxy-benzyl)-1H-pyrazol-3-yl]-2-(4- | 0,67 phut; 401,07;
dimetylamino-phenyl)-axetamit dicu kién 3
20 2-(4-Dimetylamino-phenyl)-N-[1-(4-triflometoxy- 0,71 phut; 419,1 8;
benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3
71 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,64 phut; 371,12;

dimetylamino-phenyl)-axetamit

di€u kién 3
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2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-

0,72 phut; 437,17,

22 triflometoxy-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

23 2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-triflometyl- | 0,70 phut; 421,17;
benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

4 2-(4-Dimetylamino-phenyl)-N-[1-(3,4,5-triflo- 0,66 Rhl’lt; 389,10;
benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

25 2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3,5-dimetyl- | 0,70 phut; 3 81,15;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

26 N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl}-2-(4- 0,67 phit; 387,04;
dimetylamino-phenyl)-axetamit dieu kién 3

27 N-[1-(4-clo-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-2- | 0,72 phut; 437,18;
(4-dimetylamino-phenyl)-axetamit diéu kién 3

o N-[1-(3,5-diflo-4-metoxy-benzyl)-1H-pyrazol-3-yl}-2- | 0,65 phit; 401,08;
(4-dimetylamino-phenyl)-axetamit dicu kién 3

29 2-(4-Dimetylamino-phenyl)-N-[1-(4-metoxy-3- 0,70 Rht’lt; 433,16;
triflometyl-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

30 2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-metyl- 0,66 phut; 367,1;

benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

31 N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,67 pht; 387,11,
dimetylamino-phenyl)-axetamit dicu kién 3

32 2-(4-Dimetylamino-phenyl)-N-[1-(3-flo-4-metyl- 0,66 pht; 367,13;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

33 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]- | 0,53 phut; 3 61,07,
2-(4-dimetylamino-phenyl)-axetamit dicu kién 3

34 N-[1-(4-clo-3-triflometoxy-benzyl)-1H-pyrazol-3-yl]- 0,74 phut; 45 3,17,
2-(4-dimetylamino-phenyl)-axetamit dicu kién 3

35 2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-etyl- 0,68 phut; 364,18;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

36 N-[1-(4-diflometoxy-benzyl)-1H-pyrazol-3-y1]-2-(6- | 0,66 phut; 40 1,95;
dimetylamino-pyridin-3-yl)-axetamit dicu kién 3

37 2-(6-Dimetylamino-pyridin-3-yl)-N-[1-(4- 0,70 phut; 420,1 6;
triflometoxy-benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

38 2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(3-flo-4- 0,66 phut; 368,13;
metyl-benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

39 2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-flo-3- 0,65 phut; 368,13;
metyl-benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

40 N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,66 phﬁt; 388,08;
dimetylamino-pyridin-3-yl)-axetamit dieu kién 3

41 2-(6-Dimetylamino-pyridin-3-yl)—N-[l-(3,4,5-triﬂo- 0,65 Rhl'lt; 390,09;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

42 N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,66 pht; 388,06;
dimetylamino-pyridin-3-yl)-axetamit diéu kién 3

43 N-[1-(3,5-diflo-4-metoxy-benzyl)-1H-pyrazol-3-yl]-2- 0,65 phut; 401,91,

(6-dimetylamino-pyridin-3-yl)-axetamit

diéu kién 3
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44 2-(4-Dimetylamino-phenyl)-N-[1-(5-metoxy-pyridin- | 0,51 phut; 366,12;
2-ylmetyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

45 N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-[4- 0,90 phut; 420,16;
(2,2,2-triflo-etoxy)-phenyl]-axetamit dicu kién 3

46 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2- 0,90 Rhﬁt; 408,10;
triflo-etoxy)-phenyl]-axetamit diéu kién 3

47 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2- | 0,88 phut; 415,1 5;
triflo-etoxy)-phenyl]-axetamit dieu kién 3

Axit  2-(6-Bromopyridin-3-yl)axetic. ~Pha loang 2-(6-Bromopyridin-3-
yl)axetonitril (370 mg, 1,88 mmol) trong dung dich nudc HCI dam dac (2,8 mL), va
khudy hdn hop & 100 °C trong 90 phut. Lam ngudi hdn hop dén nhiét d6 trong phong
va lam bay hoi k¥ trong didu kién 4p suét giam. Bd sung nuée vao. Loc hdn hop daé
tach riéng hop chit thd néu & d& muc nay. LC-MS: tr = 0,54 phut, MH" = 214,96
(didu kién 3).

2-(6-Bromopyridin-3-yl)-N-(1-(4-flobenzyl)-1 H-pyrazol-3-yl)axetamit duogc
diéu ché theo quy trinh chung 3, bit dau tr axit 2-(6-bromopyridin-3-yl)axetic (286
mg, 1,32 mmol) va 1-(4-flobenzyl)-1H-pyrazol-3-amin (253 mg, 1,32 mmol). LC-MS:
tr = 0,80 phut, MH* = 388,96 (diéu kién 3).

Vi du 48 2-[6-(etyl-metyl-amino)-pyridin-3-yl]-N-[1 -(4-flo-benzyl)-1H-
pyrazol-3-yl]-axetamit.  2-(6-Bromopyridin-3-y1)-N-(1 -(4-flobenzyl)-1H-pyrazol-3-
ylaxetamit (50 mg, 0,13 mmol) dugc hoa tan trong toluen (3,0 mL), va dung dich
duge gia nhiét dén 100 °C. Pdy(dba)s (2,4 mg, 0,0026 mmol), bd sung clo(2-
dixyclohexylphosphino-2',6'-di-i-propoxy-1,1 '-biphenyl)[2-(2-
aminoetylphenyl)|paladi(Il), san phim cong metyl-t-butylete (CAS 1028206-60-1, 37
mg, 0,051 mmol), NaOBu (19 mg, 0,19 mmol) va dung dich chira etylmetylamin (9,1
mg, 0,15 mmol) trong toluen (1,0 mL). Khudy hdn hop & 100 °C trong 1,5 git va aé
ngudi dén nhiét d trong phong. Dung mdi dugc loai bo trong diéu kién 4p suét giam,
va phan con lai dugce tron véi CH3CN (1,0 mL), nude (2 giot) va EtN (2 giot). Loc
h&n hop, tinh ché dich loc bing HPLC thu dugc hop chét néu & Vi dy 48. LC-MS: tr
= 0,64 phit, MH* = 368,01 (diéu kién 3).

Etyl 2-(4-(3,3-difloazetidin-1-yl)phenyl)axetat. Bd sung xantphos (24 mg,
0,041 mmol), Pd(OAc): (7 mg, 0,03 mmol) va Cs2COs (670 mg, 2,06 mmol) vao dung
dich chura etyl 4-bromophenylaxetat (250 mg, 1,03 mmol) trong toluen (8 mL). Gia
nhiét nhanh hdn hop dén 100 °C, va bd sung 3,3-difloazetidin hydroclorua (266 mg,
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2,06 mmol) vao. Khuéy hdn hop trong 18 giv & 100 °C, va dé ngudi dén nhiét do
trong phong. Loc hdn hop qua Celite®, va loai bd dung mdi trong didu kién ap suit
giam. Tinh ché phan tho bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 —
5:95 — 8:92 — 15:85, 20 g silicagel, tbc d6 dong 20 mL/phit) thu duoe hop chét néu
& d& muyc nay. LC-MS: t = 0,89 phut, MH* = 297,22 (diéu kién 3).

Axit 2-(4-(3,3-difloazetidin-1-yl)phenyl)axetic. Dung dich chta etyl 2-(4-(3,3-
difloazetidin-1-yl)phenyl)axetat (115 mg, 0,451 mmol) trong EtOH (2 mL) va dung
dich nuéc NaOH 2,5M (2 mL) duoc khudy & nhiét d6 trong phong trong 18 gid. Dung
mdi duoc loai bd mot phén trong diéu kién ap sudt giam, va phﬁ?m con lai duoc tao
huyén phi trong CH2Cla (50 mL). Rira hdn hop bang dung dich nuéec HCI 1M, va tach
riéng cac pha. Lép hitu co duge lam kho bang MgSO0s4, loc, va loai bd dung mdi trong
didu kién ap sudt giam dé thu duoc hop chét thd néu & d& muc nay. LC-MS: tr = 0,72
phut, MH* = 269,16 (diéu kién 3).

Etyl 2-(4-(azetidin-1-yl)phenyl)axetat. Bb sung xantphos (48 mg, 0,082 mmol),
Pd(OAc), (14 mg, 0,062 mmol) va Cs2COs (1,34 g, 4,11 mmol) dugc vao dung dich
chira etyl 4-bromophenylaxetat (500 mg, 2,06 mmol) trong toluen (8 mL). Gia nhiét
nhanh hdn hop dén 100 °C, va bd sung azetidin hydroclorua (0,28 mL, 4,11 mmol)
vao. Khudy hdn hop trong 4 giv & 100 °C, va d8 nguodi dén nhiét do trong phong. Loc
hdn hop qua Celite®, va loai bd dung mdi trong didu kién 4p sudt giam. Tinh ché phan
thd bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85,
20 g silicagel, tdc do dong 20 mL/phut) thu duge hop chit néu & dé muc nay. LC-MS:
tg = 0,60 phit, MH* = 220,26 (diéu kién 3).

Axit 2-(4-(azetidin-1-yl)phenyl)axetic. Khudy dung dich chta etyl 2-(4-
(azetidin-1-yl)phenyl)axetat (150 mg, 0,684 mmol) trong EtOH (1 mL) va dung dich
nuée NaOH 2,5M (1 mL) & nhiét d6 trong phong trong 18 gio. Loai bd mot phan dung
mdi trong didu kién ap sudt giam, va phan con lai duge tao huyén phu trong CH2Cl
(50 mL). Rira hdn hop bang dung dich nuéc HCI 1M, va tach riéng cc pha. L6p hitu
co duogc lam kho béng MgSOs, loc, va loai bd dung mdi trong didu kién ap sut giam
d thu duge hop chét thé néu & d& muyc nay. LC-MS: tr = 0,40 phut (diéu kién 3).

2-flo-4-((3-nitro-1H-pyrazol-1-yl)metyl) benzonitril. Dugc didu ché theo quy
trinh chung 4 v6i K2COs (3,23 g, 23,4 mmol), 4-xyano-3-flobenzylbromua (1000 mg,
4,67 mmol), 5-nitro-1H-pyrazol (528 mg, 4,67 mmol), va BuNBr (301 mg, 0,934
mmol) trong axeton (40 mL). Phan Gmg x&y ra hoan toan sau 20 gio ¢ nhiét do trong
phong. Tinh ché phén thé bing FC tu dong (Biichi, EtOAc / heptan 1:99 — 5:95 —
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10:90 — 15:85 — 25:75 — 35:65, 20 g silicagel, tbc do dong 20 mL/phit) thu duoc
hop chit néu & d& muc nay. LC-MS: tr = 0,79 phut (diéu kién 3).

4-((3-Amino-1H-pyrazol-1-yl)metyl)-2-flobenzonitril. Dugc didu ché theo quy
trinh chung 5 véi Fe (2,00 g, 36,1 mmol) va 2-flo-4-((3-nitro-1H-pyrazol-1-
yl)metyl)benzonitril (890 mg, 3,61 mmol) trong EtOH (40 mL), va dung dich nude
NH,CI béo hoa (8 mL). Phan ting xdy ra hoan toan sau 1 gi¢ ¢ 75 °C va thu dugc hop
chét thé néu & d& muc nay. LC-MS: tr = 0,55 phut, MH* = 217,24 (diéu kién 3).

Axit 2-(6-(2,2,2-trifloetoxy)pyridin-3-yl)axetic. Axit 2-clopyridin-5-axetic (343
mg, 2,00 mmol) duoc bd sung vao dung dich chira NaH (65% trong dau, 400 mg,
khoang 10 mmol) trong trifloetanol (4 mL). Khudy hdn hop trong 16 vi song ¢ 160 °C
trong 7 gio, va dé nguoi dén nhiét d6 trong phong. Pha loang hdn hop bang nudce va
didu chinh d6 pH dén 3. Loai bd dung méi trong diéu kién 4p suét giam va lam kho
phﬁn con lai trong diéu kién d6 chan khong cao thu dugc san phém tho néu & dé muc
ndy. LC-MS: tr = 0,62 phut, MH" = 236,18 (diéu kién 2).

(S)-etyl 2-(4-(3-flopyrolidin-1-yl)phenyl)axetat. B6 sung xantphos (29 mg,
0,049 mmol), Pd(OAc): (9 mg, 0,04 mmol) va Cs2CO3 (1,20 g, 3,7 mmol) vao dung
dich chira etyl 4-bromophenylaxetat (300 mg, 1,23 mmol) trong toluen (10 mL) &
nhiét dd trong phong. Gia nhiét nhanh hdn hop dén 100 °C, va bd sung (S)-3-
flopyrolidin (310 mg, 2,47 mmol) vio. Khudy hdn hop trong 3 gi¢ & 100 °C, va aé
ngudi dén nhiét do trong phong. Loc hdn hop qua Celite®, va loai bé dung moéi trong
didu kién ap suit giam. Tinh ché phan con lai bang FC tu dong (Biichi, EtOAc /
heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85,20 g silicagel, tdc d6 dong 16 mL/phut)
thu duoc hop chét néu & d& muc nay. LC-MS: tr = 0,88 phut, MH™ = 252,14 (didu
kién 3).

Axit (S)-2-(4-(3-flopyrolidin-1-yl) phenyl)axetic. Khudy hdn hop gbm (S)-etyl
2-(4-(3-flopyrolidin-1-yl)phenyl)axetat (76 mg, 0,302 mmol) trong EtOH (2,0 mL) va
dung dich nuéc NaOH 1M (1,0 mL) & nhiét do trong phong trong 2 gid. Dung moi
duoc loai bo trong diéu kién 4p sudt giam, va phin con lai dugc pha lodng bang
CH,Cls. Lam lanh hdn hop dén 0 °C, va bd sung dung dich nuée HCI 1M vao dén o
pH = 3. Téch riéng c4c pha trong Separator® (Biotage) @8 thu dugc san phim thd néu
& d& muc nay. LC-MS: tr = 0,70 phat, MH" = 224,22 (didu kién 3).

Etyl 2-(4-(3-floazetidin-1-yl)phenyl)axetat. Bb sung xantphos (29 mg, 0,049
mmol), Pd(OAc), (9 mg, 0,04 mmol) va Cs2CO3 (1,20 g, 3,70 mmol) vao dung dich
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chua etyl 4-bromophenylaxetat (300 mg, 1,23 mmol) trong toluen (10 mL) & nhiét do
trong phong. Gia nhiét nhanh hdn hop dén 100 °C, va bd sung 3-floazetidin
hydroclorua (275 mg, 2,47 mmol) vao. Khudy hén hop trong 24 gi¢ & 100 °C, va aé
ngudi dén nhiét @6 trong phong. Loc hdn hop qua Celite, va loai bé dung mdi trong
didu kién 4p sudt giam. Tinh ché phin con lai bang FC tw dong (Biichi, EtOAc /
heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 20 g silicagel, tbc d6 dong 16 mL/phut)
thu duoc hop chét néu & d& muc nay. LC-MS: tr = 0,84 phat, MH" = 238,14 (diéu
kién 3).

Axit  2-(4-(3-floazetidin-1-yl)phenyl)axetic. Hoén hop gbm etyl 2-(4-(3-
floazetidin-1-yl)phenyl)axetat (130 mg, 0,548 mmol) trong EtOH (2,0 mL) va dung
dich nuéc NaOH 1M (1,0 mL) & nhiét d§ trong phong trong 2 gi¢. Dung mdi duoc
loai bo trong didu kién ap suét giam, va phﬁn con lai dugce pha lodng béng CHCl.
Lam lanh hén hop dn 0 °C, va bd sung dung dich nuéc HCI 1M vao dén do pH = 3.
Téch riéng cac pha trong Separator® (Biotage) d8 thu dugc san phim tho néu & daé
muc nay. LC-MS: tr = 0,64 phtt, MH" = 210,32 (diéu kién 3).

Metyl  2-(4-(vinyloxy)phenyl)axetat. Khudy hén hop gdbm  metyl-4-
hydroxyphenylaxetat (1,66 g, 10 mmol), vinyl axetat (1,84 mL, 20,0 mmol), clo(1,5-
xyclooctadien)iridi(I) dime (133 mg, 0,20 mmol), va NaCOs (636 mg, 6,00 mmol)
trong toluen (10 mL) & 100 °C trong 2,5 gio. Tiép theo, bd sung nuée vao, va chiét
hdn hop bang EtOAc. Rira 16p hitu co két hop bang nudc mudi, 1am kho biang MgSOs,
va ¢b dac trong didu kién &p sudt giam. Tinh ché bang FC tu dong (Biotage, 50 g
silicagel, EtOAc / heptan 1:9 — 4:6, 50 mL/phut) thu dugc hop chit néu & dé muc
nay. LC-MS: tr = 0,83 phut (didu kién 3).

Metyl 2-(4-xyclopropoxyphenyl)axetat. B6 sung Et2Zn (1,0 M trong hexan, 4,8
mL, 4,8 mmol) vao dung dich chita metyl 2-(4-(vinyloxy)phenyl)axetat (384 mg, 2,00
mmol) va CH,CII (0,525 mL, 7,20 mmol) trong CH2Cl (15,2 mL) ¢ -5°C. Khuéy hén
hop & nhiét do ndm trong khoang tr -5 °C dén 0 °C trong 4 gio, va dung phan tng
bing dung dich nuéc NH4CI bio hoa. Chiét hdn hop bang EtOAc. Rira 16p hitu co két
hop bang nudc mubi, 1am khd bang MgSOs, loc, va loai bo dung méi trong diéu kién
ap sudt giam. Tinh ché phéan thd bang FC tu dong (Biotage, 25 g silicagel, EtOAc /
heptan 1:19 — 4:6, 25 mL/phit) thu duge hop chét néu & dé muc nay. LC-MS: tr =
0,84 phut (diéu kién 3).

Axit 2-(4-xyclopropoxyphenyl)axetic. Khudy dung dich chira metyl 2-(4-
xyclopropoxyphenyl)axetat (364 mg, 1,76 mmol) va LiOH'H,0 (111 mg, 2,65 mmol)
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trong THF / MeOH / H2O (3:1:1) (10 ml) khudy & 0 °C trong 3 gid. Axit hoa hdn hop
bing dung dich nuéc HCl 1 M dén d6 pH = 3 va chiét bang EtOAc. Rira 16p hitu co
két hop bang nudc mudi, lam kho bang MgSOs, va loc. Loai bd dung méi trong didu
kién ap sudt giam thu duge hop chét thd néu & d& muc nay. LC-MS: tr = 0,71 phit
(diéu kién 3).

Etyl 2-(4-(3,3-diflopyrolidin-1-yl) phenyl)axetat. B6 sung xantphos (29 mg,
0,049 mmol), Pd(OAc): (9 mg, 0,04 mmol) va Cs2COs (1,20 g, 3,70 mmol) vao dung
dich chua etyl 4-bromophenylaxetat (300 mg, 1,23 mmol) trong toluen (10 mL) &
nhiét dd trong phong. Gia nhiét nhanh hdn hop dén 100 °C, va bd sung 3,3-
diflopyrolidin (354 mg, 2,47 mmol) vao. Khuiy hdn hop trong 48 git' & 100 °C, va dé
ngudi dén nhiét d trong phong. Loc hdn hop qua Celite®, va loai bé dung mdi trong
didu kién 4p sudt giam. Tinh ché phan con lai bing FC tu dong (Biichi, EtOAc /
heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 20 g silicagel, tbc d6 dong 16 mL/phtit)
thu dugc hop chit néu & d& muc nay. LC-MS: tr = 0,92 phit, MH" = 270,20 (diéu
kién 3).

Axit 2-(4-(3, 3-diflopyrolidin-1-yl)phenyl)axetic. Khudy hdn hop gom etyl 2-(4-
(3,3-diflopyrolidin-1-yl)phenyl)axetat (68 mg, 0,25 mmol) trong EtOH (2,0 mL) va
dung dich nwéc NaOH 1M (1,0 mL) & nhiét d trong phong trong 1 gi¢. Dung moi
duoc loai bo trong diéu kién &p sudt giam, va phan con lai duge pha lodng bang
CH,Cl,. Lam lanh hdn hop dén 0 °C, va bd sung dung dich nuéc HCI 1M vao dén @6
pH = 3. Tach riéng céc pha trong Separator® (Biotage) d8 thu duoc san phim thd néu
& d& muc nay. LC-MS: tr = 0,77 phut, MH* = 241,92 (diéu kién 3).

(R)-etyl 2-(4-(3-flopyrolidin-1-yl)phenyl)axetat. B6 sung xantphos (29 mg,
0,049 mmol), Pd(OAc) (9 mg, 0,04 mmol) va Cs2COs (1,20 g, 3,70 mmol) vao dung
dich chura etyl 4-bromophenylaxetat (300 mg, 1,23 mmol) trong toluen (10 mL) &
nhiét do trong phong. Gia nhiét nhanh hdn hop dén 100 °C, va bd sung (R)-3-
flopyrolidin (310 mg, 2,47 mmol) vao. Khudy hdn hop trong 18 gid & 100 °C, va aé
ngudi dén nhiét do trong phong. Loc hdn hop qua Celite®, va loai boé dung mdi trong
didu kién 4p suét giam. Tinh ché phin con lai bing FC ty dong (Biichi, EtOAc /
heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 20 g silicagel, tbc d6 dong 16 mL/phut)
thu dwoc hop chét néu & d& myc nay. LC-MS: tr = 0,88 phut, MH* = 252,18 (diéu
kién 3).

Axit (R)-2-(4-(3-flopyrolidin-1-yl)phenyl)axetic. Khudy hén hop gdm (R)-etyl
2-(4-(3-flopyrolidin-1-yl)phenyl)axetat (250 mg, 1,00 mmol) trong EtOH (2,0 mL) va
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dung dich nuéc NaOH 1M (1,0 mL) ¢ nhiét do trong phong trong 2 gio. Dung moi
duoc loai bo trong didu kién ap suét giam, va ph'c\in con lai duoc pha lodng bﬁng
CH,Clz. Lam lanh hdn hop dén 0 °C, va bd sung dung dich nuée HCI 1M vao dén do
pH = 3. Téach riéng c4c pha trong Separator® (Biotage) d8 thu duoc san phdm thd néu
& d& muc nay. LC-MS: tr = 0,70 phat, MH* = 224,25 (diéu kién 3).

Céc hop chit néu trong cac vi du sau ddy dugc didu ché theo Quy trinh chung

3, tr cac axit carboxylic va aminopyrazol thich hop:

Vidu n LC-MS (tr; MH™;
£ Tén A YA
sO diéu kién)
49 2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(4-flo- 0,88 phut; 401,05;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3
50 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3- | 0,86 phit; 408,16;
diflo-azetidin-1-yl)-phenyl]-axetamit dieu kién 3
51 2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(4-metoxy- | 0,88 phut; 413,18;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3
57 2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(3,4-diflo- | 0,90 phut; 419,17;
benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3
2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-flo-benzyl)-1H- | 0,67 phut; 365,15;
53 . A 1A
pyrazol-3-yl]-axetamit dieu kién 3
54 2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-xyano-benzyl)- | 0,64 phut; 372,12;
1H-pyrazol-3-yl]-axetamit dieu kién 3
55 2-(4-Azetidin-1-yl-phenyl)-N-[1-(4-metoxy-benzyl)- | 0,67 phut; 377,05;
1 H-pyrazol-3-yl]-axetamit dieu kién 3
56 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,63 phut; 372,09;
dimetylamino-pyridin-3-yl)-axetamit dieu kién 3
57 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4- | 0,62 Rhflt; 378,11;
dimetylamino-phenyl)-axetamit dieu kién 3
53 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6- | 0,61 phut; 379,07,
dimetylamino-pyridin-3-yl)-axetamit dieu kién 3
59 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-(2,2,2- | 0,81 phut; 427,09;
triflo-etoxy)-pyridin-3-yl]-axetamit diéu kién 2
60 2-(4-Azetidin-1-yl-phenyl)-N-[1-(3,4-diflo-benzyl)- | 0,69 Rhﬁt; 383,07;
1H-pyrazol-3-yl]-axetamit dieu kién 3
61 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-3- | 0,89 Rhﬁt; 415,16;
flo-pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3
62 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo- | 0,86 phut; 401,03;
azetidin-1-yl)-phenyl]-axetamit dieu kién 3
2-(4-xyclopropoxy-phenyl)-N-[1-(4-flo-benzyl)-1H- | 0,79 phut; 366,31;
63 . A1
pyrazol-3-yl]-axetamit dicu kién 2
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,75 phut; 373,34;
64 : A 1A
xyclopropoxy-phenyl)-axetamit dicu kién 2
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65 2-(4-xyclopropoxy-phenyl)-N-[1 -(4-metoxy-benzyl)- | 0,78 phut; 3 78.35;
1H-pyrazol-3-yl]-axetamit diéu kién 2

66 2-(4-xyclopropoxy-phenyl)-N-[1-(3 ,4-diflo-benzyl)- | 0,81 Rhﬁt; 384,32;
1H-pyrazol-3-yl]-axetamit dieu kién 2

67 N-[l-(3,4-diﬂo-benzy1)-1H-pyrazol-3-y1]-2-[4-(3,3- 0,92 phut; 433,06;
diflo-pyrolidin-1-yl)-phenyl]-axetamit dieu kién 3

68 N-[l-(3,4-diﬂo-benzyl)-1H—pyrazol-3-yl]-2-[4-((R)-3- 0,89 phut; 415,16;
flo-pyrolidin-1-yl)-phenyl]-axetamit dieu kién 3

69 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2- [4-(R)-3- | 0,85 Rhlﬁlt; 404,16;
flo-pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

70 N-[l-(4-ﬂo-benzy1)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo- 0,88 phut; 397,12;
pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

71 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- 0,83 phut; 360,04;
(4-isopropyl-phenyl)-axetamit diéu kién 2

7 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2- [4-(3-flo- | 0,82 phut; 3 89,86;
azetidin-1-yl)-phenyl]-axetamit dieu kién 3

73 2-[4-(3-flo-azetidin-1 -y1)-phenyl]-N-[1-(4-flo-benzyl)- | 0,85 phut; 383,13;
1H-pyrazol-3-yl]-axetamit diéu kién 3

74 N-[l-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2—[4-((S)-3- 0,86 phut; 403,98;
flo-pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

75 N-[l-(4—ﬂo-benzyl)-1H-pyrazol-3-yl]-2—[4-((S)-3-ﬂo- 0,88 phut; 397,26;
pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

76 N-[l—(4-xyan0-benzyl)-1H-pyraz01—3-yl]-2-[4—(3,3- 0,89 phut; 421,99;
diflo-pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

77 2-[4-(3,3-diflo-pyrolidin-1-yl)-phenyl]-N-[1 -(4-flo- | 0,91 phut; 414,84,
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

2-(4-xyclopropylphenyl)axetyl clorua. Bugc didu ché theo quy trinh chung 1 tx
axit 2-(4-xyclopropylphenyl)axetic (Reger, T. S.; Yang, Z.-Q.; Schlegel, K.-A. S.;
Shu, Y.; Mattern, C.; Cube, R.; Rittle, K. E.; McGaughey, G. B.; Hartman, G. D.;T.,
Cuyue; et al., Bioorg. Med. Chem. Lett., 2011, 21, 1692; 260 mg, 1,48 mmol) va
oxalyl clorua (0,192 mL, 2,21 mmol) dé thu duoc hop chét thd néu & d& muc nay.

Vi du 78: N-[1-(5-xyano-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2-(4-xyclopropyl-
theo tr 2-(4-
xyclopropylphenyl)axetyl clorua (41 mg, 0,21 mmol) va 6-((3-amino-1H-pyrazol-1-

phenyl)-axetamit. Dugc didu ché quy trinh chung 2
yl)metyl)nicotinonitril (35 mg, 0,18 mmol). Phan {mg x4y ra hoan toan sau 17 h. Tinh
ché bing HPLC thu dwoc hop chét néu & vi du 78. LC-MS: tr = 0,79 phut, MH' =

358,07 (didu kién 3).

2—(6-clopyridin-3-yl)-N-(]-(3,4-diﬂobenzyl)-]H-pyrazol—3-yl)axetamit. Puoc
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didu ché theo quy trinh chung 3 tu axit 2-(6-clopyridin-3-yl)axetic (257 mg, 1,50
mmol), 1-(3,4-diflobenzyl)-1H-pyrazol-3-amin (314 mg, 1,50 mmol), HATU (856
mg, 2,25 mmol), va DIPEA (1,28 mL, 7,50 mmol) trong DMF (5 mL). Phan tmg xay
ra hoan toan sau 1 gio. Hon hop dugc cho phan bd gitta EtOAc va dung dich nudc
NaHCOj3 bdo hoa. Rira 16p hitu co két hop bang nuéce mudi, 1am khé bang MgSOs, loc
va 1am bay hoi. Tinh ché phin thd bang FC tu dong (Biotage, CH2CL/0,5% Et:N
trong MeOH, 50g silicagel). Tinh ché tiép bang HPLC thu dugc hop chit néu ¢ &
muc ndy. LC-MS: tr = 0,70 phut, MH" = 363,07 (didu kién 4).

Vi du 79: 2-(6-xyclopropyl-pyridin-3-yl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-
yl]-axetamit. Diéu ché hdn hop gbébm 2-(6-clopyridin-3-y1)-N-(1-(3,4-diflobenzyl)-1H-
pyrazol-3-yl)axetamit (100 mg, 0,273 mmol), axit xyclopropylboronic (117 mg, 1,36
mmol), PEPPSI-IPr (27,9 mg, 0,0409 mmol) va K3PO4 (290 mg, 1,36 mmol) trong
toluen (3,4 ml). Hon hop duoc suc va nap véi Ar 3x. Tiép theo, khudy hén hop &
100°C qua dém. Loc hdn hop va lam bay hoi. Tinh ché truc tiép phan con lai bang
HPLC d thu duoc hop chit néu & vi du 79. LC-MS: tr = 0,54 phut, MH" = 369,07
(didu kién 4).

N-(1-(4-flobenzyl)-1H-pyrazol-3-yl)-2-(4-(4, 4,5 5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit. Hoa tan 1-(4-flo-benzyl)-1H-pyrazol-3-ylamin
(300 mg, 1,57 mmol) trong DMF ( 3,00 mL). Bé sung lan lugt axit 2-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetic (411 mg, 1,57 mmol), EDCHCI
(361 mg, 1,88 mmol), HOBt (256 mg, 1,88 mmol) va DIPEA (1,05 ml, 6,12 mmol)
vao. Khudy hdn hop trong 3 gi ¢ nhiét do trong phong, va loai bd dung mdi trong
didu kién ap suit giam. Tinh ché phe‘Aln tho bang FC tu dong (Combiflash RF200, cot
silicagel 20 g, toc do dong 35 mL/phut, EtOAc / heptan 0:100 — 5:95 = 10:90) thu
duoc hop chét ndu & d& myc nay. LC-MS: tr = 0,94 phit, MH" = 436,18 (diéu kién 2).

Vi du 80: N-[I-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[- 4-(3-metyl-pyrazin-2-yl)-
phenyl]-axetamit. Hoa  tan N-(1-(4-flobenzyl)-1H-pyrazol-3-yl)-2-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong
dioxan (0,55 mkL). BS sung 2-clo-3-metylpyrazin (31,9 mg, 0,248 mmol),
trixyclohexylphosphin (1,45 mg, 0,00517 mmol), Pd2(dba)s (1,89 mg, 0,00207 mmol)
va dung dich nuéc kali phosphat 1,7M (0,28 ml, 0,48 mmol) vao. Loai khi hdn hop
thu dugc trong 10 phut, va gia nhiét trong 10 vi séng ¢ 150 °C trong 30 phut. Lam
ngudi hdn hop dén nhiét do trong phong. B6 sung EtOAc vao, va rira hdn hop bang

nude mudi. Lép hitu co duge lam kho bang MgSO0s4, loc, loai bo dung moéi trong didu
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kién ép sut giam. Tinh ché phn tho bing HPLC thu duge hop chét néu ¢ Vi du 80.
LC-MS: tg = 0,74 phut, MH* = 401,97 (diéu kién 2).

Vi du 81: N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-pyrazin-2-yl-phenyl)-
axetamit. Hoa tan N-(1-(4-flobenzyl)-1H-pyrazol-3-y1)-2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). BS
sung 2-clopyrazin (23,7 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg, 0,00517
mmol), Pda(dba)s (1,89 mg, 0,00207 mmol) va dung dich nudc kali phosphat 1,7M
(0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phut, va gia nhiét trong
16 vi séng & 150 °C trong 30 phut. Lam ngudi hdn hop dén nhit do trong phong. B6
sung EtOAc vao, va rua hdn hop bang nuée mudi. Lép hitu co duge lam kho bang
MgSOQs4, loc, loai bo dung mdi trong didu kién 4p suit giam. Tinh ché phén tho bang
HPLC thu dugc hop chit néu & vi du 81. LC-MS: tr = 0,76 phut, MH" = 387,87 (diéu
kién 2).

Vi du 82: N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl ]-2-(4-pyridin-2-yl-phenyl)-
axetamit. Hoa tan N-(l-(4-ﬂobenzy1)-1H-pyrazol-3-yl)-2-(4-(4,4,5,5-tetramety1—1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). Bb
sung 2-clopyridin (23,5 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg, 0,00517
mmol), Pdx(dba)s (1,89 mg, 0,00207 mmol) va dung dich nudc kali phosphat 1,7M
(0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phut, va gia nhiét trong
16 vi séng & 150 °C trong 30 phat. Lam ngudi hdn hop dén nhiét d6 trong phong. B6
sung EtOAc vao, va rira hdn hop bang nude mubi. Lép hitu co duge lam kho bang
MgSOs, loc, loai bé dung mdi trong diéu kién ap suit giam. Tinh ché phén tho bang
HPLC thu dugc hop chét néu & vi du 82. LC-MS: tr = 0,60 phut, MH" = 386,86 (diédu
kién 2).

Vi du 83: N-[I1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-pyridin-3-yl-phenyl)-
axetamit. Hoa tan N-(l-(4-ﬂobenzyl)—1H—pyrazol-3-yl)-2-(4-(4,4,5,S-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). B6
sung 3-clopyridin (23,5 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg, 0,00517
mmol), Pdx(dba)s (1,89 mg, 0,00207 mmol) va dung dich nude kali phosphat 1,7M
(0,28 ml, 0,48 mmol) vao. Loai khi hén hop thu dugc trong 10 phut, va gia nhiét trong
10 vi séng & 150 °C trong 30 phit. Lam ngudi hdn hop dén nhiét d§ trong phong. B6
sung EtOAc vao, va rira hdn hop bing nude mudi. Lép hitu co duge 1am khod bang
MgSOs, loc, loai bo dung mdi trong diéu kién ap suit giam. Tinh ché phin tho bang
HPLC thu duoc hop chit néu & vi du 83. LC-MS: tr = 0,58 phut, MH" = 386,92 (diéu
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kién 2).

Vi du 84: N-[I-(4-flo-benzyl)-1H-pyrazol-3-yl ]-2-(4-pyridin-4-yl-phenyl)-
axetamit. Hoa tan N-(l-(4-ﬂobenzyl)-1H-pyrazol-3-yl)-2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). B6
sung 4-clopyridin (23,5 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg, 0,00517
mmol), Pda(dba)s (1,89 mg, 0,00207 mmol) va dung dich nuéc kali phosphat 1,7M
(0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phit, va gia nhiét trong
10 vi séng & 150 °C trong 30 phit. Lam ngudi hdn hop dén nhiét do trong phong. B
sung EtOAc vao, va ria hdn hop bing nude mudi. Lop hitu co duge lam kho bang
MgSOs, loc, loai béd dung mdi trong didu kién ap suit giam. Tinh ché phan tho bang
HPLC thu duoc hop chat néu & vi du 84. LC-MS: tr = 0,57 phut, MH* = 386,92 (diéu
kién 2).

Vi du 85: N-[1-(4-flo-benzyl)-1 H-pyrazol—3-yl]-2—(4-pyrimidin-Z-yl-phenyl)-
axetamit. Hoa tan N-(l-(4-ﬂ0benzyl)-1H-pyrazol-3-yl)-2-(4-(4,4,S,S—tetrametyl—1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). B
sung 2-clopyrimidin (23,7 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg,
0,00517 mmol), Pd2(dba)s (1,89 mg, 0,00207 mmol) va dung dich nudc kali phosphat
1,7M (0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phut, va gia nhiét
trong 10 vi séng & 150 °C trong 30 phut. Lam ngudi hdn hop dén nhiét d trong
phong. B6 sung EtOAc vao, va ria hdn hop bang nude mubi. Lép hitu co duge lam
kho6 bang MgSOs, loc, loai bd dung mdi trong diéu kién 4p suét giam. Tinh ché phan
tho bang HPLC thu dugc hop chat néu & vi du 85. LC-MS: tr = 0,71 phut, MH' =
387,87 (didu kién 2).

Vi du 86: N-[I -(4-ﬂo-benzyl)-]H-pyrazol-3-yl]—2-(4-pyrimidin-5-yl-phenyl)-
axetamit. Hoa tan N-(1-(4-flobenzyl)-1H-pyrazol-3 -yl)-2-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan—2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). B6
sung S5-bromopyrimidin (32,9 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg,
0,00517 mmol), Pda(dba)s (1,89 mg, 0,00207 mmol) va dung dich nudc kali phosphat
1,7M (0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phut, va gia nhiét
trong 10 vi séng & 150 °C trong 30 phdt. Lam ngudi hon hop dén nhiét do trong
phong. B sung EtOAc vao, va ria hdn hop bang nudc mudi. Lép hitu co duge 1am
kho bang MgSOs, loc, loai bo dung mdi trong diéu kién 4p sut giam. Tinh ché phan
tho bang HPLC thu duoc hop chit néu & vi du 86. LC-MS: tr = 0,71 phut, MH" =
387,94 (didu kién 2).
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Vi du 87: N-[1 -(4-ﬂo-benzyl)-]H—pyrazol-3-yl]—2—(4—pyrimidin-4-yl-phenyl)-
axetamit. Hoa tan N-(l-(4-ﬂobenzyl)-1H—pyrazol-3-yl)-2-(4-(4,4,5,5-tetramety1—1,3,2-
dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong dioxan (0,55 mL). B
sung 4-clopyrimidin (23,7 mg, 0,248 mmol), trixyclohexylphosphin (1,45 mg,
0,00517 mmol), Pda(dba)s (1,89 mg, 0,00207 mmol) va dung dich nuéc kali phosphat
1,7M (0,28 ml, 0,48 mmol) vao. Loai khi hdn hop thu dugc trong 10 phut, va gia nhiét
trong 10 vi séng & 150 °C trong 30 phit. Lam ngudi hdn hop dén nhiét d6 trong
phong. B6 sung EtOAc vao, va rira hdn hop bang nudc mudi. Lép hitu co duge lam
kho bang MgSOs, loc, loai bé dung mdi trong diéu kién 4p suét giam. Tinh ché phan
tho bang HPLC thu dugc hop chit néu & vi du 87. LC-MS: tr = 0,72 phut, MH" =
387,96 (didu kién 2).

Vi du 88: N-[I-(3,4-diflo-benzyl)-1H-pyrazol-3-yl ]-2-(6-isopropyl-pyridin-3-
yl)-axetamit. Khudy hdn hop gbm 2-(6-clopyridin-3—yl)-N-(l-(3,4-diﬂobenzy1)-1H-
pyrazol-3-yl)axetamit (95,6 mg, 0,261 mmol), sat(IlT) axetylaxetonat (5 mg, 0,0142
mmol), 1-metyl-2-pyrolidon (0,174 mL) trong toluen (0,9 mL) va THF (0,9 mL) trong
5 phut trong m6i truong khi Ar. B sung nho giot PPrMgCl (2M trong THF, 0,52 ml,
1,04 mmol) vao & nhiét d6 trong phong. Khudy hdn hop trong 1 gi¢ nita. B6 sung
thém PrMgCl (2M trong THF, 0,26 ml, 0,52 mmol) vao, va khudy hdn hop trong 40
phut. B4 sung thém PrMgCl (2M trong THF, 0,26 ml, 0,52 mmol), va khudy hdn hop
qua dém. Hon hop dugc dimg phan Ung bang dung dich nuée Hel 1M, va diéu chinh
do pH dén 8. Chiét 16p nude bang EtOAc (3x). Rira 16p hitu co két hop bang nude
mudi, 1am kho bang MgSOs, loc va lam bay hoi trong didu kién 4p sudt giam. Tinh
ché phan tho bang HPLC thu dugc hop chit néu & dé muc nay. LC-MS: tr = 0,56
phat, MH* = 371,13; diéu kién 4.

Céac hop chit néu trong céc vi du sau ddy dugc didu ché theo Quy trinh chung

3, tir céc axit carboxylic va aminopyrazol thich hop:

. +.

Vi du sb Tén LC-MS (tr; MH;
diéu kién)

29 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-yl]- | 0,80 phut; 404,92;
2-[4-((R)-3-flo-pyrolidin-1-y])-phenyl]- -axetamit diéu kién 3

90 N-[1-(5-xyano-pyridin-2-ylmetyl)- 1H-pyrazol-3-yl]- | 0,80 phit; 404,92;
2-[4-((S)-3-flo-pyrolidin-1-yl)-phenyl]- -axetamit diéu kién 3

91 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-yl]- | 0,84 phut; 422,91,
2-[4-(3,3-diflo-pyrolidin-1-yl)-phenyl]- -axetamit diéu kién 3
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Vi du 92: N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(5-metyl-pyrimidin-4-yl)-
phenyl]-axetamit. Hoa  tan N-(1-(4-flobenzyl)-1H-pyrazol-3-yl)-2-(4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetamit (90 mg, 0,207 mmol) trong
dioxan (0,55 mL). Bb sung 4-clo-5-metylpyrimidin (31,7 mg, 0,248 mmol),
trixyclohexylphosphin (1,45 mg, 0,00517 mmol), Pdx(dba)s (1,89 mg, 0,00207 mmol)
va dung dich nuéc kali phosphat 1,7M (0,28 ml, 0,48 mmol) vao. Loai khi hdn hop
thu duoc trong 10 phut, va gia nhiét trong 16 vi séng & 150 °C trong 30 phut. Lam
ngudi hdn hop dén nhiét d6 trong phong. B6 sung EtOAc vao, va rira hdn hop bé‘mg
nude mubi. Lop hitu co duge lam khd bé‘mg MgSOs, loc, loai bo dung moéi trong didu
kién 4p suat giam. Tinh ché phan thd bang HPLC thu duge hop chét néu & vi du 92.
LC-MS: tr = 0,79 phat, MH" = 401,98 (diéu kién 2).

Metyl 5-((tert-butyldimetylsilyl)oxy)picolinat. BS sung tert-butyldimetylsilyl
clorua (2,71 g, 18,0 mmol) vao dung dich chira metyl 5-hydroxypyridin-2-carboxylat
(2,30 g, 15,0 mmol) va imidazol (1,53 g, 22,5 mmol) trong DMF (30 mL) ¢ 0 °C. Dé
hdn hop 4m dén nhiét do trong phong, va khudy qua dém. Bé sung thém imidazol
(11,3 mmol) va TBDMS-CI (9,00 mmol), va khqu hdn hop & nhiét d6 trong phong
trong 2 gid. Hon hop dugc ding phan tmg bang dung dich nugc NaHCO3 béo hoa, va
chiét biing EtOAc. Rira 16p hitu co két hop bing nude mudi, lam kho bing MgSOs,
loc, va loai bé dung moi trong diéu kién 4p suit giam. Tinh ché phin thd bang FC
(EtOAc/heptan 10:90 — 60:40) thu duge hop chét néu & d& muc nay. LC-MS: tr =
0,96 phut, MH* = 268,34 (diéu kién 3).

(5-((tert-Butyldimetylsilyl)oxy)pyridin-2-yl) metanol. B6 sung ti tr DIBAL
(dung dich 20 % khéi luong trong toluen, 1,2 M, 28,6 mL, 34,1 mmol) vao dung dich
chira metyl 5-((tert-butyldimetylsilyl)oxy)picolinat (3,65 g, 13,6 mmol) trong CH2Cl
(68 mL) & 0 °C. Khuéy hdn hop & 0 °C trong 2 gio. B6 sung thém DIBAL (11,4 mL)
va khudy hon hop & 0°C trong mdt gio nita. B6 sung thém DIBAL (5,7 mL) va khudy
hdn hop & 0 °C trong mot gio nita. Bd sung nuée (2,24 mL), tiép theo 1a dung dich
nuée NaOH 15% (2,24 mL) va nuée (5,6 mL), cling véi mot chut THE, va khuéy hdn
hop & nhiét d6 trong phong trong 30 phut. B& sung MgSO4 vao, khudy hdn hop trong
20 phut, loc, va c6 dac dich loc trong diéu kién ap suét giam d8 thu dugc san pham thd
néu & dé muc nay. LC-MS: tr = 0,68 phut, MH" = 240,35 (diéu kién 3).

(5-((tert-Butyldimetylsilyl) oxy)pyridin-2-yl)metyl metansulfonat. Bé sung EtsN
(0,835 mL, 6,00 mmol) va metansulfonyl clorua (0,341 mL, 4,40 mmol) vao dung
dich chita (5-((tert-butyldimetylsilyl)oxy)pyridin-2-yl)metanol (958 meg, 4,00 mmol)
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trong CHa2Cl (20 mL) & 0°C. Khudy hdn hop & 0 °C trong 20 phut. B6 sung dung dich
nuée NaHCO;3 vao, chiét hdn hop bing EtOAc. Rira 16p hitu co két hop bang nudce
mudi, 1am kho bing MgSOs, loc, va loai bd dung méi trong didu kién 4p suat giam dé

thu dugc hop chét thd néu & dé muc nay.

5-((tert-Butyldimetylsilyl) oxy)-2-((3-nitro-1 H-pyrazol-1 -yl)metyl)pyridin. Dugc
didu ché theo quy trinh chung 4 v6i NaH (60% trong du, 76,5 mg, 3,19 mmol), (5-
((tert-butyldimetylsilyl)oxy)pyridin-2-yl)metyl metansulfonat (1,06 g, 3,34 mmol), va
5-nitro-1H-pyrazol (343 mg, 3,03 mmol) trong DMF (15 mL). Phan timg xay ra hoan
toan sau 3 gid & nhiét do trong phong. Tinh ché phin thd bang FC (EtOAc / heptan
20:80 — 80:20) thu dugc hop chét néu & dé muc nay. LC-MS: tr = 0,97 phut, MH" =
337,24 (diéu kién 3).

1-( (5-((tert-Butyldimetylsilyl)oxy)pyridin-2-yl) metyl)-1 H-pyrazol-3-amin. Dugc
didu ché theo quy trinh chung 5 véi Zn (163 mg, 2,50 mmol) va 5-((tert-
butyldimetylsilyl)oxy)-2-((3-nitro-lH—pyrazol-l-yl)metyl)pyridin (83,6 mg, 025
mmol) trong axeton (2,5 mL) va dung dich nuéc NH4Cl bao hoa (0,5 mL). Phan Ung
x4y ra hoan toan sau 20 phut & nhiét do trong phong va thu duoc hop chat thd néu &
d& muc nay. LC-MS: tr = 0,75 phtt, MH" = 305,24 (diéu kién 3).

N-(1-((5-((tert-Butyldimetylsilyl)oxy)pyridin-2-yl) metyl)-1 H-pyrazol-3-yl)-2-(4-
isopropylphenyl)axetamit. Dugc didu ché theo quy trinh chung 3, bét dau tir axit 2-(4-
isopropylphenyl)axetic (234 mg, 1,31 mmol) va 1-((5-((tert-
butyldimetylsilyl)oxy)pyridin—2-yl)metyl)-1H-pyrazol-3-amin (400 mg, 1,31 mmol).
LC-MS: tr = 1,02 phat, MH" = 465,25 (didu kién 3).

N-(I1-((5-Hydroxypyridin-2-yl)metyl)-1H-pyrazol-3-yl)-2-(4-
isopropylphenyl)axetamit. B sung dung dich chita TBAF (1 M trong THF, 0,545 mL,
0,545 mmol) vao dung dich chua N-(1-((5-((tert-butyldimetylsilyl)oxy)pyridin-2-
yl)metyl)—lH-pyrazol-3-yl)-2-(4-isopropylphenyl)axetamit (211 mg, 0,454 mmol)
trong THF (4,5 mL) & 0°C. Khuiy hdn hgp & 0°C trong 20 phut, dimg phén tng bang
dung dich nuéec NaHCO3 béo hoa va chiét bang EtOAc. Rura 16p hitu co két hop biang
nude mudi, lam khd bang MgSOs, loc, va loai bd dung mdi trong didu kién ap suét
giam. Tinh ché phin thd bing FC (MeOH / CHxCl, 2:98 — 5:95) thu dugc hop chit
néu & d& muc nay. LC-MS: tr = 0,71 phut, MH* = 351,32 (diéu kién 3).

Vi du 93  2-(4-Isopropyl-phenyl)-N-{I1-[5-(2,2,2-triflo-etoxy)-pyridin-2-
ylmetyl]-1H-pyrazol-3-yl}-axetamit. Khudy hdn hop gdm N-(1-((5-hydroxypyridin-2-
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yl)metyl)-1H-pyrazol-3 -yl)-2-(4-isopropylphenyl)axetamit (28 mg, 0,08 mmol),
Cs2CO3 (39,1 mg, 0,12 mmol) va 1,1,1-triflo-2-iodoetan (0,00946 mL, 0,096 mmol)
trong CH3CN (1 mL) & 70 °C, va trong 20 phut ¢ 100 °C trong 16 vi song. Dung mdi
duoc loai bd trong diéu kién ap sudt giam. Tinh ché phén con lai b??lng HPLC thu dugc
hop chét néu & vi du 93. LC-MS: tr = 0,91 phut, MH" = 333,20 (dieu kién 3).

(5-Bromopyridin-2-yl)metyl metansulfonat. B6 sung metansulfonyl clorua (1,14
mL, 14,6 mmol) vao dung dich chira 5-bromo-2-(hydroxymetyl)pyridin (2,50 g, 13,3
mmol) va EtN (2,78 mL, 19,9 mmol) trong CH2Cl, (67 mL) & 0°C. Khudy hdn hop &
0 °C trong 15 phut. B4 sung dung dich nuéc NaHCO; bio hoa, va tach riéng cac pha.
Rtra 16p hitu co béng nuéc mudi, 1lam khd béng NaxS0y4, loc, va loai béo dung mdi
trong didu kién 4p sult giam. Tinh ché phén thd bang FC tu dong (Biotage, cot KP
100g, EtOAc / heptan 0 = 30%) thu dugc hop chét néu & d& muc nay. LC-MS: tr =
0,57 phat, MH' = 268,15 (diéu kién 4).

5-Bromo-2-((3-nitro-1H-pyrazol-1-yl)metyl)pyridin. Dugc didu ché theo quy
trinh chung 4 v6i NaH (60% trong dau, 378 mg, 9,45 mmol), (5-bromopyridin-2-
yl)metyl metansulfonat (2,90 g, 10,8 mmol), va 5-nitro-1H-pyrazol (1,07 g, 9,00
mmol) trong DMF (25 mL). Phan tng x&y ra hoan toan sau 2 gio ¢ nhiét 4o trong
phong. Tinh ché phan tho bing FC (EtOAc / heptan 0:100 — 50:50) thu duoc hop
chét néu & d& muc niy. LC-MS: tr = 0,66 phut, MH* = 285,02 (diéu kién 4).

1-((5-Bromopyridin-2-yl)metyl)-1H-pyrazol-3-amin. Dugc didu ché theo quy
trinh chung 5 véi Fe (2,42 g, 43,8 mmol) va 5-bromo-2-((3-nitro-1H-pyrazol-1-
y)metyl)pyridin (1,24 g, 4,38 mmol) trong EtOH (50 mL), va dung dich nuéc NH4Cl
bio hoa (6,0 mL). Phan mg x4y ra hoan toan qua dém ¢ 70 °C, va thu duoc hop chit
thd néu & d& muc nay. LC-MS: tr = 0,39 phut, MH* = 253,09 (diéu kién 4).

Vi du 94: N—[J-(5-Br0m0-pyridin-2—ylmelyl)-1H—pyrazol-3-yl]-2-(4-isopr0pyl—
phenyl)-axetamit. Dugc didu ché theo quy trinh chung 3, b4t dau tir axit 2-(4-
isopropylphenyl)axetic (232 mg, 1,30 mmol) va 1-((5-bromopyridin-2-yl)metyl)-1H-
pyrazol-3-amin (329 mg, 1,30 mmol). LC-MS: tr = 0,83 phut, MH" = 413,08 (didu
kién 4).

tert-Butyl 2-(5, 6-diflopyridin-3-yl)axetat. Theo quy trinh chung 6, tbt 5-bromo-
2,3-diflopyridin (1,16 g, 6,00 mmol), 2-tert-butoxy-2-oxoetyl k&m clorua (0,5M trong
Et,0, 14,4 mL, 7,20 mmol), Q-Phos (432 mg, 0,60 mmol), va Pd(dba)s (173 mg, 0,30
mmol) trong THF (18 mL). Tinh ché phan thd bang FC tu dong (Biotage, EtOAc /
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heptan 20:80 — 40:60), va tiép theo tinh ché bang HPLC, thu dugc hop chét néu & d&
muc ndy. LC-MS: tr = 0,81 phut (diéu kién 4).

Axir 2-(5-flo-6-(2,2, 2-trifloetoxy)pyridin-3-yl) axetic. B6 sung NaH (60% trong
diu, 69,1 mg, 1,73 mmol) vao 2,2,2-trifloetanol (8 mL) & 0 °C, va khudy hdn hop
trong 15 phut & nhiét d§ trong phong. Bd sung tert-butyl 2-(5,6-diflopyridin-3-
yDaxetat (200 mg, 0,864 mmol), va hdn hop duoc khudy & 120 °C trong 3 gio, va &
140 °C (vi séng) trong 1 gio. Dé ngudi hdn hop dén nhiét do trong phong, va bb sung
LiOH'H,0 (18,1 mg, 0,432 mmol) va nuée (2 mL) vao. Khudy hdn hop & nhiét do
trong phong trong 1 gio, va bd sung nuéc vao. Rua hén hop bang CH2Cl. Diéu chinh
16p nudce dén d6 pH 1-3 bang dung dich nude HCI, va chiét 3x bang CH2Cl. Lam kho
16p hitu co két hop bang Na;SOq, loc, va loai bo dung moéi trong diéu kién 4p suét
giam. Tinh ché phan thd bang HPLC diu ché, va phan bd cac phan doan két hop chira
san pham gifta nuée va CHoCl. Lam kho 16p hitu co két hop bang NaxS04, loc va 1am
bay hoi trong didu kién &p suét giam d2 thu dugc hop chit néu & dé myc nay. LC-MS:
tr = 0,67 phut, MH* = 254,08 (diéu kién 3).

Vi du 95 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[ 5-flo-6-(2, 2, 2-triflo-
etoxy)-pyridin-3-yl]-axetamit. Duoc didu ché theo quy trinh chung 3, bét dau tir axit 2-
(5,6-diflopyridin-3-yl)axetic (50,6 mg, 0,20 mmol) va 1-(3,4-diflobenzyl)-1H-pyrazol-
3-amin (41,8 mg, 0,20 mmol). LC-MS: tr = 0,84 phut, MH" = 445,11 (diéu kién 4).

Vi du 96: N-[I-(5-xyclopropyl-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Loai khi hdn hop gdm hop chit néu & vi du 94 (104 mg,
0,25 mmol), axit xyclopropylboronic (64,4 mg, 0,75 mmol), K2COs (51,8 mg, 0,375
mmol) va Pd(PPhs)s (28,9 mg, 0,025 mmol) trong dioxan (1 mL) va khudy trong lo
day nip & 110 °C qua dém. Lam ngudi hdn hop dén nhiét d6 trong phong, va pha
loding bang nuéc va chiét bang EtOAc. Lép hiru co dugc rira bang nuéce mudi, 1am
kho bing MgSOs, loc, va loai bé dung moéi trong didu kién 4p sudt giam. Tinh ché
phan thd bang HPLC didu ché dé thu duoc hop chét néu & vi du 96. LC-MS: tr = 0,72
phut, MH' = 375,18 (diéu kién 4).

Vi du 97 2-(4-Isopropyl-phenyl)-N-[1 -(5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-
3-yl]-axetamit. Loai khi hdn hop gdm hop chit néu & vi du 94 (104 mg, 0,25 mmol),
trimetylboroxin (31,4 mg, 0,25 mmol), K2COs (51,8 mg, 0,375 mmol) va Pd(PPhs)4
(28,9 mg, 0,025 mmol) trong dioxan (1 mlL) va khudy trong lo day nép & 110 °C qua
dém. Lam ngudi hdn hop dén nhiét do trong phong, va pha lodng bang nudc va chiét

bang EtOAc. Lép hitu co dugc ria béng nudc mubi, 1am khd bing MgSOs, loc, va
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loai b6 dung moi trong didu kién 4p sudt giam. Tinh ché phén thd bang HPLC didu
ché dé thu duoc hop chét néu & vi du 97. LC-MS: tr = 0,67 phut, MH" = 349,15 (didu
kién 4).

Vi du 98: N-[1-(5-Isobutyl-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit. Loai khi hdn hop gdm hop chit néu & vi du 94 (60 mg, 0,144
mmol), axit (2-metylpropyl)boronic (44 mg, 0,431 mmol), K»CO3 (30 mg, 0,22 mmol)
va Pd(PPhs)s (16,6 mg, 0,0144 mmol) trong dioxan (0,8 mL) va khudy trong lo day
nép & 110 °C qua dém. Lam ngudi hén hop dén nhiét do trong phong, va pha lodng
bang nudc va chiét bang EtOAc. Lép hitu co duge ria bang nudc mudi, 1am kho bang
MgSO0s4, loc, va loai bo dung mdi trong diéu kién 4p suit giam. Tinh ché phan tho
bang HPLC diéu ché dé thu duoc hop chat néu & vi du 98. LC-MS: tr = 0,80 phaut,
MH"* = 391,38 (diéu kién 4).

tert-Butyl 2-(6-(azetidin-1-yl)pyridin-3-yl)axetat. Theo quy trinh chung 6, ti 2-
(azetidin-1-yl)-5-bromopyridin (WO 2010139731, 545 mg, 1,56 mmol), 2-tert-
butoxy-2-oxoetyl k&m clorua (0,5M trong dietyl ete, 5,62 ml, 2,81 mmol), Pdx(dba)s
(117 mg, 0,13 mmol) va Q-PHOS (182 mg, 0,26 mmol) trong THF (10,0 mL). Phan
Ung xay ra hoan toan sau 1 gio & 80 °C. Tinh ché phan tho bang FC tu dong
(Combiflash, c6t 20 g, tdc d6 dong 35 mL/phit, EtOAc / heptan 0 /100 = 10:90 — 30
— 70) thu dugc hop cht néu & d& muc nay. LC-MS: tr = 0,60 phit, MH" = 249,10
(didu kién 3).

Axit 2-(6-(Azetidin-1-yl)pyridin-3-ylaxetic. Theo quy trinh chung 7, tu tert-
butyl 2-(6-(azetidin-1-yl)pyridin-3-yl)axetat (480 mg, 1,93 mmol) va HCI (4M trong
dioxan, 15 mL) trong CH2Clz (10 mL). Phén ng xay ra hoan toan sau 2 ngdy ¢ nhiét

do6 trong phong @ thu duge san pham tho néu & d& muc nay.

Vi du 99: 2-(6-Azetidin-1-yl-pyridin-3-yl)-N-[1 -(3,4-diflo-benzyl)-1H-pyrazol-
3-yl]-axetamit. Dugc didu ché theo quy trinh chung 3, bat dau tir axit 2-(6-(azetidin-1-
yD)pyridin-3-yl)axetic (371 mg, 1,93 mmol) va 1-(3,4-diflobenzyl)-1H-pyrazol-3-amin
(474 mg, 2,03 mmol). LC-MS: tr = 0,64 phut, MH" = 383,95 (diéu kién 3).

Vi du 100: N-[I -(5-etyl—pyridin-2—ylmelyl)-]H-pyrazol-3-yl]-2-(4-is0pr0pyl-
phenyl)-axetamit. Loai khi hén hop gébm hop chit néu ¢ vi du 94 (60 mg, 0,144
mmol), axit etylboronic (31,9 mg, 0,431 mmol), K2CO3 (30 mg, 0,22 mmol) va
Pd(PPhs)s (16,6 mg, 0,0144 mmol) trong dioxan (0,8 mL) va khudy trong lo day nép &
110 °C qua dém. B4 sung thém axit etylboronic (31,9 mg, 0, 431 mmol), K2COs3 (29,8
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mg, 0,216 mmol) va Pd(PPhs)s (16,6 mg, 0,0144 mmol), va khudy hdn hop & 110°C
trong 7 gi¢. Lam ngudi hdn hop dén nhiét do trong phong, va pha loing bang nudc va
chiét bang EtOAc. Lép hitu co duge ria bang nuéce mudi, 1am kho bang MgSOs, loc,
va loai bé dung moi trong diéu kién 4p suét giam. Tinh ché phan thd bang HPLC didu
ché @& thu duge hop chit néu & vi du 100. LC-MS: tr = 0,71 phut, MH" = 363,35
(diéu kién 4).

Céc hop chét néu trong céc vi du sau ddy duoc didu ché theo Quy trinh chung

3, tir céc axit carboxylic va aminopyrazol thich hop:

Vidu n LC-MS (tr; MH;
£ Tén <A A

sO dieu kién)

101 2-(6-Azetidin-1-yl-pyridin-3-y1)-N-[1- -(4-metoxy- | 0,61 phut; 377,85;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

102 2-(6-Azetidin-1-yl-pyridin-3-y1)-N-[1-(5-xyano- 0,53 phut; 373,99,
pyridin-2-ylmetyl)-1H-pyrazol- -3-yl]-axetamit diéu kién 3

103 2-(6-Azetidin-1-yl-pyridin-3-y1)-N-[1-(4- -flo- 0,62 phut; 365,98;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

Vi du 104:  2-(4-Isopropyl-phenyl)-N-{1-[. 5-(2-metoxy-etoxy)-pyridin-2-
ylmetyl]-1H-pyrazol-3-yl}-axetamit. X 1y hon hop gdm N-(1-((5-hydroxypyridin-2-
yl)metyl)-1H-pyrazol-3-y1)-2-(4- -isopropylphenyl)axetamit (35 mg, 0, 10 mmol), 2-
metoxyetanol (0,0118 mL, 0,15 mmol), va PPhs (39,3 mg, 0,15 mmol) trong THF (2
mL) & 0 °C bang diisopropyl azodicarboxylat (0,0295 mL, 0,15 mmol). DPé hdn hop
Am dén nhiét @6 trong phong va khudy qua dém. CO dic hén hop va tinh ché bang
HPLC didu ché dé thu duoc hop chit néu & vi du 104. LC-MS: tr = 0,72 pht, MH" =
409,34 (diéu kién 4).

Vi du 105 N-[I -(5-Is0propOxy-pyridin-Z—ylmetyl)-] H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Xt ly hén hop gém N-(1-((5-hydroxypyridin-2-yl)metyl)-
1H-pyrazol-3-yl)-2-(4- -isopropylphenyl)axetamit (35 mg, O, 10 mmol), 2-propanol
(0,0115 mL, 0,15 mmol), va PPhs (39, 3 mg, 0,15 mmol) trong THF (2 mL) & 0°C
bang diisopropy! azodicarboxylat (0, 0295 mL, 0,15 mmol). Dé hdn hop 4m dén nhiét
do trong phong va khudy qua dém. C6 déc hdn hop va tinh ché bang HPLC didu ché
d8 thu dwoc hop chit néu & vi du 105. LC-MS: tr = 0,79 phut, MH" = 393,36 (diéu
kién 4).

(5-flopyridin-2-yl)metyl metansulfonat. B sung metansulfonyl clorua (2250,
2,9 mmol) vao dung dich chira (5-flopyridin-2-yl)metanol (339 mg, 2,64 mmol) va

-01-



31931

EtN (0,551 mL, 3,96 mmol) trong CH2Clz (13 mL) ¢ 0 °C. Khudy hdn hop & 0 °C
trong 10 phut. B4 sung dung dich nuéc NaHCO; bio hoa, va tach riéng cac pha. Chiét
16p nude vai 14n bang CH2Cla. Rira 16p hitu co két hop bang nude mudi, 1am kho bing

Na2SO0s4, loc va lam bay hoi trong diéu kién 4p suit giam dé thu duoc hop chat néu &
vi du 106. LC-MS: tr = 0,45 phnt, MH" = 206,22 (dleu kién 4).

5-flo-2-((3-nitro-1H-pyrazol-1-yl)metyl)pyridin. Duoc didu ché theo quy trinh
chung 4 véi NaH (60% trong diu, 100 mg, 2,51 mmol), (5-flopyridin-2-yl)metyl
metansulfonat (589 mg, 2,87 mmol), va 5-nitro-1H-pyrazol (285 mg, 2,39 mmol)
trong DMF (6,4 mL). Phan ting x4y ra hoan toan sau 2 gi¢. Tinh ché phén thd bang
FC tu dong (Biotage, EtOAc / heptan 0:100 — 50:50, 100 g silicagel) thu dugc hop
chét néu & d& muc nay. LC-MS: tr = 0,56 phut, MH* = 223,20 (diéu kién 4).

I1-((5-flopyridin-2-yl)metyl)-1H-pyrazol-3-amin. Duge didu ché theo quy trinh
chung 5 véi Fe (1,32 g, 23,9 mmol) va 5-flo-2-((3-nitro-1H-pyrazol-1-
yhmetyl)pyridin (531 mg, 2,39 mmol) trong EtOH (27 mL), va dung dich nuéc
NH4CI bdo hoa (3,3 mL). Phan ng x4y ra hoan toan sau 5 gio & 75 °C, va thu dugc
hop chat thé néu & & myc nay. LC-MS: tr = 0,29 phat, MH" = 193,32 (didu kién 4).

Vi du 106: N-[I -(5-ﬂo-pyridin-2—ylmelyl)-1H—pyrazol-3-yl]-2—(4-is0pr0pyl-
phenyl)-axetamit. Dugc didu ché theo quy trinh chung 1 va 2, bat dau tir axit 2-(4-
isopropylphenyl)axetic (154 mg, 0,84 mmol) va 1-((5-flopyridin-2-yl)metyl)-1H-
pyrazol-3-amin (145 mg, 0,747 mmol). LC- MS: tr = 0,86 phat, MH" = 353,02 (didu
kién 3).

Vi du 107: N-[1 -(5-Dimetylamino-pyridin-Z-ylmelyl)-IH-pyrazol-S-yl ]-2-(4-
isopropyl-phenyl)-axetamit. B4 sung Me:2NH (2M trong THF, 0,375 ml, 0,75 mmol)
vao hdn hop da loai khi gbm hop chit néu & vi du 94 (62,6 mg, 0,15 mmol), Pd2(dba)s
(6,87 mg, 0,0075 mmol), RuPhos (7 mg, 0,015 mmol), tBuQNa (28,8 mg, 0,3 mmol),
va ray phan tir (bot 4A, mét thia) trong toluen (2 mL). Khudy hdn hop trong lo ddy
nép ¢ 110°C qua dém. Lam lanh hén hop dén nhiét do trong phong. Hon hop duge
cho phéan bd gifta EtOAc va dung dich nudc NaHCO;3 bdo hoa, va rira 16p hitu co bang
nude mudi, 1am khd bang MgSOs, loc, va loai bd dung moi trong diéu kién 4p suét
giam. Tinh ché phan tho bang HPLC thu dugc hop chit néu ¢ vi du 107. LC-MS: tr =
0,65 phat, MH" = 378,20 (didu kién 4).

Vi du 108: N-{1-[5-((S)-3-flo-pyrolidin-1 -yl)-pyridin-2-ylmetyl]-1H-pyrazol-3-
yl}-2-(4-isopropyl-phenyl)-axetamit. B4 sung (S)-3-flopyrolidin (48,5 mg, 0,375
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mmol) vao hdn hop dd dugc loai khi gém hop chit néu & vi du 94 (62,6 mg, 0,15
mmol), Pdx(dba)s (6,87 mg, 0,0075 mmol), RuPhos (7 mg, 0,015 mmol), ‘BuONa
(28,8 mg, 0,3 mmol), va rdy phéan tu (4A bot, mot thia) trong toluen (2 mL). Khudy
hdn hop trong lo ddy np & 110°C qua dém. Lam lanh hdn hop dén nhiét do trong
phong. Hon hop duge cho phan b gitta EtOAc va dung dich nuéc NaHCO3 bdo hoa,
va rira 16p hitu co bang nude mudi, 1am kho bing MgSOs, loc, va loai bo dung moi
trong diéu kién ap suit giam. Tinh ché phan tho bang HPLC thu dugc hop chit néu &
vi du 108. LC-MS: tr = 0,68 phut, MH" = 422,22 (diéu kién 4).

(5-(triflometyl)pyridin-2-yl)metyl ~ metansulfonat. B6 sung metansulfonyl
clorua (231 pM, 2,98 mmol) vao dung dich chira (5-(triflometyl)pyridin-2-yl)metanol
(480 mg, 2,71 mmol) va Et:N (0,566 mL, 4,06 mmol) trong CH2Clz (13 mL) ¢ 0 °C.
Khudy hén hop & 0 °C trong 10 phut. B6 sung dung dich nuéc NaHCO; béo hoa, va
téch riéng céc pha. Chiét 16p nudc vai lin bing CH2Cl. Rira 16p hitu co két hop bang
nude mudi, 1am kho bang NaxSOs, loc va lam bay hoi trong didu kién 4p sult giam dé
thu duoc san phim thd néu & d& muc nay. LC-MS: tr = 0,63 phut, MH™ = 256,08 (diéu
kién 4).

2-((3-Nitro-1H-pyrazol-1-yl)metyl)-5-(triflometyl)pyridin. Dugc didu ché theo
quy trinh chung 4 véi NaH (60% trong dau, 94,6 mg, 2,36 mmol), (5-
(triflometyl)pyridin-2-yl)metyl metansulfonat (690 mg, 2,70 mmol), va 5-nitro-1H-
pyrazol (268 mg, 2,25 mmol) trong DMF (6,0 mL). Phan mg x4y ra hoan toan sau 2
gidr. Tinh ché phin thé bing FC ty dong (Biotage, EtOAc / heptan 0:100 — 50:50,
100 g silicagel) thu dugc hop chit néu & d& muc nay. LC-MS: tr = 0,70 phit, MH" =
273,10 (diéu kién 4).

1-((5-(triflometyl)pyridin-2-yl)metyl)-1H-pyrazol-3-amin. Dugec didu ché theo
quy trinh chung 5 véi Fe (1,10 g, 20,0 mmol) va 2-((3-nitro-1H-pyrazol-1-yl)metyl)-5-
(triflometyl)pyridin (544 mg, 2,00 mmol) trong EtOH (23 mL), va dung dich nudc
NH.CI bio hoa (2,8 mL). Phan ting xay ra hoan toan qua dém ¢ 75 °C, va thu dugc
hop chét thd néu & d& muc nay. LC-MS: tr = 0,44 phut, MH" = 243,12 (diéu kién 4).

Vi du 109: 2-(4-Isopropyl-phenyl)-N-[1-(5-triflometyl-pyridin-2-ylmetyl)-1H-
pyrazol-3-yl]-axetamit. Dugc didu ché theo quy trinh chung 1 va 2, bét dAu tir axit 2-
(4-isopropylphenyl)axetic (35,6 mg, 0,20 mmol) va 1-((5-(triflometyl)pyridin-2-
yl)metyl)-1H-pyrazol-3-amin (48,4 mg, 0,20 mmol). LC-MS: tr = 0,86 phat, MH" =
403,14 (diéu kién 4).
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2-clo-6-(hydroxymetyl)nicotinonitril. B6 sung H2SO4 dam dac (3 giot) vao
dung dich chtta 2-clo-3-xyano-6-metylpyridin 1-oxit (Kiss, L. E.; Ferreira, H. S;
Torrao, L.; Bonifacio, M. J.; Palma, P. N.; Soares-da-Silva, P.; Learmonth, D. A., J.
Med. Chem., 2010, 53, 3396, 512 g, 30,4 mmol) trong Ac20 (59,7 mL, 626 mmol) &
nhiét d6 trong phong. Khuy hdn hop & 110 °C trong 1 gioy va dé ngudi dén nhiét 4o
trong phong. D4 tir tir hon hop 1én nude dé va khudy véi dung dich nu¢ec NaHCO3 béo
hoa trong 15 phut. Chiét 16p nuéce bang EtOAc (3x), va rtra 16p hitu co két hop bang
nuée mudi, 1am kho béng Na2S0s, loc, va loai bé dung moi trong diéu kién ap suit
‘gidgm. X1 1y phin tho trong MeOH (75 mL), nuée (38 mL), va bd sung K2CO3 (13,8 g,
100 mmol) vao. Khudy hdn hop & nhiét d6 trong phong trong 30 phut. Loai bé dung
mdi trong diéu kién ap sudt giam. Pha loéing phén con lai bang CH>Cl, (400mL) va
lam kho bang NaSO4 trong didu kién khudy trong 60 phut. Loc hén hop, rta bang
MeOH, va loai b6 dung mdi trong diéu kién 4p suét giam. Tinh ché phan tho bang FC
tu dong (Biotage, cot KP 100g, MeOH / CH2Cl2 1:99 — 3:97) thu dugc hop chit néu
& d& muc nay. . LC-MS: tr = 0,42 phit, MH" = 199,00 (diéu kién 4).

(6-clo-5-xyanopyridin-2-yl)metyl metansulfonat. B6 sung metansulfonyl clorua
(0,986 mL, 12,7 mmol) vao dung dich chua 2-clo-6-(hydroxymetyl)nicotinonitril
(1,95 g, 11,5 mmol) va EtN (2,41 mL, 17,3 mmol) trong CH2Clz (60 mL) & 0 °C.
Khudy hén hop & 0 °C trong 10 phut. Bé sung dung dich nuéc NaHCOs bdo hoa, va
tach riéng cac pha. Chiét 16p nude vai 1an bang CH>Clo. Rira 16p hitu co két hop bang
nuée mudi, 1am kho bang Na2SO4, loc va lam bay hoi trong diéu kién 4p sut giam aé
thu duoc san phdm thd néu & d& muc nay. LC-MS: tr = 0,58 phut (diéu kién 4).

2-clo-6-((3-nitro-1H-pyrazol-1-yl) metyl)nicotinonitril. Dugec didu ché theo quy
trinh chung 4 v6i NaH (60% trong dau, 402 mg, 10,1 mmol), (6-clo-5-xyanopyridin-
2-yl)metyl metansulfonat (2,84 g, 11,5 mmol), va 5-nitro-1H-pyrazol (1,08 g, 9,58
mmol) trong DMF (25 mL). Phan ting xay ra hoan toan sau 2 gi0. Tinh ché phan thd
bang FC tu dong (Biotage, EtOAc / heptan 5:95 — 80:20, 100 g silicagel) thu duoc
hop chit néu & d& muc nay. LC-MS: tr = 0,66 phut (diéu kién 4).

6-((3-Amino-1H-pyrazol-1-yl)metyl)-2-clonicotinonitril. Dugc diéu ché theo
quy trinh chung 5 véi Fe (3,96 g, 71,6 mmol) va 2-clo-6-((3-nitro-1H-pyrazol-1-
yl)metyl)nicotinonitril (1,89 g, 7,16 mmol) trong EtOH (82 mL), va dung dich nuée
NH4C1 bdo hoa (10 mL). Phan tng xay ra hoan toan qua dém ¢ 75 °C, va thu duoc
hop chét thd néu & d& myuc ndy. LC-MS: tr = 0,41 phut, MH" = 234,16 (diéu kién 4).

Vi du 110: N—[]-(6—clo-5-xyan0—pyridin-2-ylmetyl)-JH-pyrazol—3-yl]-2—(4-
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isopropyl-phenyl)-axetamit. Dugc didu ché theo quy trinh chung 1 va 2, bét dAu tir axit
2-(4-isopropylphenyl)axetic (831 mg, 4,66 mmol) va 6-((3-amino-1H-pyrazol-1-
yl)metyl)-2-clonicotinonitril (1,09 g, 4,66 mmol). LC-MS: tr = 0,83 phut, MH" =
394,08 (didu kién 3).

Etyl 2-(4-(dietylamino)phenyl)axetat. Gia nhiét hén hop gdm etyl 4-
bromophenylaxetat (500 mg, 2,06 mmol) EtNH (181 mg, 2,47 mmol), DavePhos
(64,8 mg, 0,165 mmol), K3PO4 (611 mg, 2,88 mmol) va Pdy(dba); (94,2 mg, 0,103
mmol) trong 1,2-dimetoxyetan (3 mL) dén 120 °C trong 20 phut trong 16 vi séng. Lam
ngudi hén hop dén nhiét d6 trong phong, va bd sung thém Et:NH (181 mg, 2,47
mmol), DavePhos (64,8 mg, 0,165 mmol), KsPOs (611 mg, 2,88 mmol) va Pdz(dba)s
(94,2 mg, 0,103 mmol). Khudy hdn hop & 120 °C trong 54 gio, va d8 ngudi dén nhiét
do6 trong phong. Loc huyén pht qua Celite®, va rira chét két tha bang CH,Cl,. Loai bd
dung moi trong didu kién 4p suat giam. Tinh ché phan tho bang HPLC thu dugc hop
chit néu & dé muc nay. LC-MS: tr = 0,54 phut, MH* = 236,34 (diéu kién 3).

Axit 2-(4-(dietylamino)phenyl)axetic. B sung dung dich nuge 2,5M NaOH
(0,5 mL) vao dung dich chua etyl 2-(4-(dietylamino)phenyl)axetat (73 mg, 0,31
mmol) trong EtOH (1 mL). Khuéy hdn hop trong 1 gid & nhiét do trong phong, va loai
bd mdt phan dung mdi trong diéu kién 4p suét giam. Pha lodng phan con lai trong
CHaCly, va b sung dung dich nuée HCI 1M dé didu chinh d6 pH dén 3. Tach riéng
céc pha bang Separator® (Biotage), va loai bd dung mdi trong diéu kién 4p suat giam
d& thu duoc san phim néu & d& myc nay. LC-MS: tr = 0,42 phiit, MH* = 208,15 (diéu
kién 3).

Céc hop chit néu trong céc vi du sau day dugce didu ché theo Quy trinh chung

3, tir c4c axit carboxylic va aminopyrazol thich hop:

Vidu . LC-MS (tr; MH";
X Tén U

sO dieu kién)

111 2-(6-Azetidin-1-yl-pyridin-3-yl)-N-[1-(4-xyano- 0,60 phut; 373 ,01;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

112 2-(4-Dietylamino-phenyl)-N-[1-(4-metoxy-benzyl)- 0,64 pht; 392,89;
1H-pyrazol-3-yl]-axetamit diéu kién 3

113 2-(4-Dietylamino-phenyl)-N-[1-(3,4-diflo-benzyl)- 0,66 Rhﬁt; 398,98;
1 H-pyrazol-3-yl]-axetamit diéu kién 3

114 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,62 phut; 388,00;
dietylamino-phenyl)-axetamit diéu kién 3
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Vi du 115: N-[I -(5-xyano-6-etyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Tron hop chét néu & vi du 110 (80 mg, 0,203 mmol) véi
axit etylboronic (45 mg, 0,61 mmol), Ko2COs (42,1 mg, 0,305 mmol) va Pd(PPhs)s
(23,5 mg, 0,0203 mmol) trong dioxan (1 mL), va loai khi hén hop. Khudy hdn hop
trong lo day nép & 110 °C qua dém, va & ngudi dén nhiét do trong phong. Pha lodng
hdn hop bang nudc va chiét bang EtOAc. Lép hitu co dugc rira bang nudc mudi, lam
kho bang MgSOs, loc, va loai bd dung mdi trong didu kién ap suét giam. Tron lai chét
th6 nay véi axit etylboronic (45 mg, 0,609 mmol), K2CO3 (42,1 mg, 0,305 mmol), va
Pd(PPhs)s (23,5 mg, 0,0203 mmol) trong dioxan (1 mL), va loai khi hon hop. Khudy
hdn hop trong lo ddy nép & 110 °C qua dém, va d8 ngudi dén nhiét do trong phong.
Pha logng hdn hop bang nudc va chiét bang EtOAc. Lép hitu co duogc rira bang nuée
mudi, lam kho bing MgSOs, loc, va loai bd dung mdi trong didu kién 4p suét giam.
Tinh ché phan thd bing HPLC thu duoc hop chit néu & vi du 115. LC-MS: tr = 0,85
phut, MH" = 388,13 (didu kién 4).

Vi du 116: N-[1-(5-xyano-6-metoxy-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. B& sung hop chit néu ¢ vi du 110 (80 mg, 0,19 mmol)
vao huyén phu chira NaH (60% trong dau, 11,6 mg, 0,289 mmol) trong MeOH (1,5
mL) & 0 °C. KhuAy hdn hop trong 3 gid & 0 °C, va lam 4m dén 50 °C. Khudy hdn hop
& 50 °C qua dém. Phéan bd hdn hop gifta nudce va EtOAc, va rira 16p hitu co bang nudc
mudi, 1am kho bang MgS0s, loc va 1am bay hoi trong didu kién &p suat giam. Tinh
ché phan thd bing HPLC thu duge hop chat néu ¢ vi du 116. LC-MS: tr = 0,84 phut,
MH" = 390,13 (diéu kién 4).

Vidu 117: N-{1-[5-xyano-6-(2, 2, 2-triflo-etoxy)-pyridin-2-ylmetyl]-1 H-pyrazol-
3-yl}-2-(4-isopropyl-phenyl)-axetamit. B6 sung hop chit néu & vi du 110 (80 mg,
0,193 mmol) vao huyén pht chira NaH (60% trong dau, 11,6 mg, 0,289 mmol) trong
CF3;CH20H (1,5 mL) & 0 °C. Khuay hén hop trong 3 git ¢ 0 °C, va lam 4m dén 50
°C. Khudy hdn hop & 50 °C qua dém. Phan bd hén hop gitta nude va EtOAc, va ria
16p hitu co bing nude mudi, lam khé bang MgSOs, loc va lam bay hoi trong didu kién
ap suAt giam. Tinh ché phan thé bang HPLC thu duge hop chét néu ¢ vi du 117. LC-
MS: tr = 0,89 phat, MH* = 458,13 (diéu kién 4).

Vi du 118: N-[1-(5-xyano-6-isopropoxy-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2-
(4-isopropyl-phenyl)-axetamit. B sung hop chit néu & vi du 110 (80 mg, 0,193
mmol) vao huyén phu chita NaH (60% trong dau, 11,6 mg, 0,289 mmol) trong 'PrOH
(1,5mL) 6 0 °C. Khudy hdn hop trong 3 gio ¢ 0 °C, va lam 4m dén 50 °C. Khudy hdn
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hop & 50 °C qua dém. Phan bd hdn hop gitta nuée va EtOAc, va ria 16p hitu co bang
nuée mudi, 1am khd bing MgSOs, loc va lam bay hoi trong diéu kién 4p suét giam.
Tinh ché phan thé bing HPLC thu duge hop chat néu & vi du 118. LC-MS: tr = 0,90
phut, MH" = 417,93 (diéu kién 4).

5-Bromo-2-(3, 3-diflopyrolidin-1-yl)pyridin. Khudy hdn hop gdm  2,5-
dibromopyridin (1,00 g, 4,22 mmol), 3,3-diflopyrolidin hydroclorua (1,33 g, 9,04
mmol) va DBU (2,70 mL, 18,1 mmol) trong DMSO (30 mL) & 80 °C trong 72 gio.
Lam ngudi hén hop dén nhiét do trong phong, va loai bd dung mdi trong didu kién ap
suat giam. Tinh ché phén tho bang FC tu dong (Biichi, 20 g silicagel, EtOAc / heptan
2:98 = 3:97 = 5:95 = 10:90 — 15:85) thu dugc hop chit néu & d& muc nay. LC-MS:
tr = 0,78 phat, MH* = 264,91 (diéu kién 3).

tert-Butyl  2-(6-(3,3-diflopyrolidin-1-yl)pyridin-3-yl)axetat. Theo quy trinh
chung 6, tt 5-bromo-2-(3,3-diflopyrolidin-1-yl)pyridin (300 mg, 1,14 mmol), 2-tert-
butoxy-2-oxoetyl kém clorua (0,5M trong dietyl ete, 3,1 mL, 1,25 mmol), Pdz(dba)s
(52,2 mg, 0,057 mmol) va Q-PHOS (81 mg, 0,114 mmol) trong THF (3 mL). Phan
{mg x&y ra hoan toan sau 3 gi & 90 °C. Tinh ché phan thd bang FC tu dong (Biichi,
10 g silicagel, tbc d6 dong 10 mL/phit, EtOAc / heptan 2:98 — 5:95 — 10:90) thu
duoc hop chét ndu & @& myc nay. LC-MS: tr = 0,65 phut, MH" = 299,17 (didu kién 3).

Axit 2-(6-(3,3-Diflopyrolidin-1-yl)pyridin-3-yl)axetic. Theo quy trinh chung 7,
tert-butyl 2-(6-(3,3-diflopyrolidin-1-yl)pyridin-3-yl)axetat (50 mg, 0,168 mmol) va
HCI (4M trong dioxan, 1 mL) trong CH2Clz (1 mL). Phén g xay ra hoan toan sau 50
gid & nhiét d§ trong phong. Loai bé dung mdi trong didu kién 4p suét giam thu dugc
san phim thé néu & dé myc nay. LC-MS: tr = 0,42 phut, MH" = 242,90 (diéu kién 3).

5-Bromo-N,N-dietylpyridin-2-amin. Khudy hdn hop gdm 2,5-dibromopyridin
(1,00 g, 4,22 mmol), dietylamin (0,469 mL, 4,52 mmol) va DBU (0,674 mL, 4,52
mmol) trong DMSO (30 mL) ¢ 80 °C trong 2 tudn, trong d6 dietylamin (0,469 mL,
4,52 mmol) va DBU (0,674 mL, 4,52 mmol) duoc bd sung vao sau mdi 2 ngdy. Lam
ngudi hon hop dén nhiét do trong phong, va loai bo dung mdi trong diéu kién ap suft
giam. Tinh ché phin thd bing FC tw dong (Biichi, 20 g silicagel, EtOAc / heptan 2:98
— 3:97 = 5:95 = 10:90 — 15:85 — 20:80) thu duoc hop chét néu & dé muc nay. LC-
MS: tr = 0,53 phat, MH" = 231,00 (diéu kién 3).

tert-Butyl 2-(6-(dietylamino)pyridin-3-yl)axetat. Theo quy trinh chung 6 tu 5-
bromo-N,N-dietylpyridin-2-amin (178 mg, 0,726 mmol), 2-tert-butoxy-2-oxoetyl k&ém
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clorua (0,5M trong dietyl ete, 3,1 mL, 1,25 mmol), Pdx(dba)s (33,2 mg, 0,0363 mmol)
va Q-PHOS (51,6 mg, 0,726 mmol) trong THF (3 mL). Phan ng xay ra hoan toan sau
90 phtt & 75 °C. Tinh ché phin thd bang FC ty dong (Biichi, 10 g silicagel, toc do
dong 10 mL/phtt, EtOAc / heptan 2:98 — 5:95 — 10:90 — 20:80) thu duogc hop chét
néu & d& muc nay. LC-MS: tr = 0,66 phit, MH" = 265,17 (diéu kién 3).

Axit 2-(6-(dietylamino)pyridin-3-yl)axetic. Theo quy trinh chung 7, t tert-butyl
2-(6-(dietylamino)pyridin-3-yl)axetat (53,3 mg, 0,179 mmol) va HCl (4M trong
dioxan, 3 mL) trong CH>Cl> (2 mL). Phan ting xay ra hoan toan sau 40 gi® & nhiét do
trong phong. Loai bd dung moi trong didu kién 4p suét giam thu duoc san phim thd

néu ¢ dé myc nay.

Etyl 2-(4-((2-metoxyetyl) (metyl)amino)phenyl)axetat. Loai khi hdn hop gdm
etyl-4-bromophenylaxetat (500 mg, 2,06 mmol), N-(2-metoxyetyl)metylamin (0,45
mL, 4,11 mmol) va K3POs (1,75 g, 8,23 mmol) trong 1,2-dimetoxyetan (4 mL) bing
nito. BS sung DavePhos (130 mg, 0,329 mmol) va Pdx(dba)s (188 mg, 0,206 mmol)
vao, va gia nhiét hdn hop dén 120 °C. Khudy hdn hop & 120 °C trong 48 gio, va dé
ngudi dén nhiét do trong phong. Loc hdn hop qua Celite®, va lam bay hoi dich loc
trong diéu kién ap sudt giam. Tinh ché phan tho bang HPLC thu dugc hop chét néu &
& muc nay. LC-MS: tr = 0,57 phat, MH" = 252,07 (diéu kién 3).

Axit 2-(4-((2-metoxyetyl) (metyl)amino)phenyl) axetic. Khudy hdn hop gdm etyl
2-(4-((2-metoxyetyl)(metyl)amino)phenyl)axetat (215 mg, 0,855 mmol) trong EtOH
(1 ml) va dung dich nuéc NaOH 2,5M (0,5 mL) ¢ nhiét do trong phong trong 1 gio.
Loai b6 dung moi trong didu kién 4p sudt giam va pha lofng phan con lai bing
CHaCl. B sung dung dich nu6c HC1 1M dé didu chinh d6 pH dén 3, va tich riéng
cac pha trong Separator® (Biotage). Lép hitu co duge lam kho6 bang MgSOs4, loc, va
loai bo dung mdi trong didu kién ap sudt giam dé thu dugc san phém tho néu & dé muc
nay. LC-MS: tr = 0,41 phut, MH" = 242,76 (didu kién 3).

Etyl 2-(4-(etyl(metyl)amino)phenyl)axetat. Gia nhiét hdn hop gém etyl 4-
bromophenylaxetat (500 mg, 2,06 mmol), metyletylamin (0,358 mL, 4,11 mmol), 2-
dixyclohexylphosphino-2’-(N ,N-dimetylamino)biphenyl (130 mg, 0,33 mmol) K3PO4
(1,75 g, 8,23 mmol) va Pd(dba); (188 mg, 0,206 mmol) trong 1,2-dimetoxyetan (4
mL) & 120 °C trong 2 ngay, va d8 ngudi dén nhiét d trong phong. Loc hdn hop qua
Celite®, va rira banh loc bé‘mg CH2Clo. Lam bay hoi dich loc trong diéu kién ap suét
giam. Tinh ché phén tho bang HPLC thu dugc hop chét néu & d& muc nay. LC-MS: tr
= 0,53 phat, MH" = 222,22 (diéu kién 3).
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Axit 2-(4-(etyl(metyl)amino)phenyl)axetic. Khudy hdn hop gbm etyl 2-(6-
(etyl(metyl)amino)pyridin-3-yl)axetat (49 mg, 0,22 mmol) trong EtOH (1 mL) va
dung dich nuéc NaOH 2,5M (0,5 mL) & nhiét d6 trong phong trong 1 gio. Loai bd
mdt phin dung moi trong didu kién 4p suét giam, va lam lanh phén con lai dén 0 °C.
B6 sung CH2Cly, va axit hoa hén hop dén d6 pH = 3 bang dung dich nude HCI IM.
Tach riéng cic pha trong Separator® (Biotage) d thu dugc san phim tho néu & s
muc ndy. LC-MS: tr = 0,39 phit, MH" = 194,12 (diéu kién 3).

Céc hop chét néu trong cac vi du sau ddy duogc diéu ché theo quy trinh chung 3,

tlr cac axit carboxylic va aminopyrazol thich hop:

Vidu n LC-MS (tr; MH™;
X Tén A

sO dicu kién)

119 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,57 phut; 423 97,
[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

120 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-(3,3- | 0,68 phut; 433,71,
diflo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dieu kién 3

121 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3- | 0,64 phut; 422.94;
diflo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit diéu kién 3

122 2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-y1]-N-[1-(4- | 0,66 phut; 416,22;
flo-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

123 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,58 pht; 390,02;
(6-dietylamino-pyridin-3-yl)-axetamit dieu kién 3

124 2-(6-Dietylamino-pyridin-3-yl)-N-[1-(3,4-diflo- 0,68 Rhﬁt; 400,07;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

125 N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2- | 0,65 phut; 409,05;
metoxy-etyl)-metyl-amino]-phenyl} -axetamit diéu kién 3

126 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2- 0,68 phut; 415 ,00;
metoxy-etyl)-metyl-amino]-phenyl} -axetamit dicu kién 3

127 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2- 0,63 phit; 403,96;
metoxy-etyl)-metyl-amino]-phenyl} -axetamit diéu kién 3

128 N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-{4-[(2- 0,66 pht; 397,04;
metoxy-etyl)-metyl-amino]-phenyl} -axetamit dieu kién 3

129 2-[4-(etyl-metyl-amino)-phenyl]-N-[1-(4-metoxy- 0,62 phut; 379,02;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

130 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(etyl- | 0,64 phut; 3 84,92;
metyl-amino)-phenyl]-axetamit dicu kién 3

131 2-(4-Isopropyl-phenyl)-N-[1-(5-metoxy-pyridin-2- 0,72 phut; 365,09;
ylmetyl)-1H-pyrazol-3-yl]-axetamit di€u kién 4

Vi du 132: N-[1-(5-xyano-6-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl ]-2-(4-
isopropyl-phenyl)-axetamit. Khuéy hén hop gdm hop chit néu & vi du 110 (100 mg,
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0,254 mmol), trimetylboroxin (32 mg, 0,25 mmol), K2COs (53 mg, 0,38 mmol), va
Pd(PPhs)s (29 mg, 0,025 mmol) trong dioxan (1 mL) ¢ 110 °C qua dém. Lam ngudi
hdn hop dén nhiét d6 trong phong, va pha lodng bang nude. Tach riéng cac pha, va
chiét 16p nude bang EtOAc. Rira 16p hitu co két hop bang nuée mubi, 1am khé bang
MgSOs, loc, va loai bod dung moéi trong didu kién 4p sudt giam. Tinh ché phan thd
bing HPLC thu dugc hop chit néu ¢ vi du 132. LC-MS: tg = 0,80 phit, MH" = 374,12
(didu kién 4).

Vi du 133: N-[I-(5-xyano-6-xyclopropyl-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-
2-(4-isopropyl-phenyl)-axetamit. Khudy hén hop gdm hop chit néu & vi du 110 (80
mg, 0,20 mmol), axit xyclopropylboronic (52 mg, 0,60 mmol), K2COs3 (42 mg, 0,30
mmol), va Pd(PPhs)s (24 mg, 0,020 mmol) trong dioxan (1 mL) ¢ 110 °C qua dém.
Lam ngudi hdn hop dén nhiét d6 trong phong, va pha lodng bang nude. Tach riéng cac
pha, va chiét 16p nuée bang EtOAc. Rura 16p hitu co két hop bang nuéc mudi, 1am kho
bang MgSOs, loc, va loai bé dung mdi trong didu kién &p suat giam. Tinh ché phan
thé bing HPLC thu dugc hop chdt néu & vi dy 133. LC-MS: tr = 0,89 phit, MH" =
400,16 (diéu kién 4).

Vidu 134: N-[1 -(5-xyano-6—is0bulyl—pyridin-2-ylmetyl)-]H-pyrazoZ-S-yl ]-2-(4-
isopropyl-phenyl)-axetamit. Khudy hdn hop gbém hop chat néu & vi du 110 (80 mg,
0,20 mmol), axit 2-metylpropyl boronic (62 mg, 0,60 mmol), K2CO;3 (42 mg, 0,30
mmol), va Pd(PPhs)s (24 mg, 0,020 mmol) trong dioxan (1 mL) ¢ 110 °C qua dém.
Lam ngudi hdn hop dén nhiét d6 trong phong, va pha loing bang nude. Tach riéng cac
pha, va chiét 16p nude bang EtOAc. Rira 16p hitu co két hop bang nudc mudi, 1am kh
bang MgS0s, loc, va loai bd dung mdi trong didu kién &p suét giam. Tinh ché phan
tho bing HPLC thu dugc hop chét néu & vi du 134. LC-MS: tr = 0,91 phut, MH" =
416,18 (didu kién 4).

(R)-5-Bromo-2-(3-flopyrolidin-1-yl)pyridin. Dugc didu ché theo quy trinh
chung 9 tir 2,5-dibromopyridin (350 mg, 1,48 mmol), (R)-3-flopyrolidin hydroclorua
(199 mg, 1,58 mmol), va DBU (0,472 mL, 3,16 mmol) trong DMSO (20 mL). Sau khi
bd sung thém (R)-3-flopyrolidin hydroclorua va DBU vao véi luong tuong duong,
phan tng x4y ra hoan toan sau 72 gio. Tinh ché phan tho bing FC tu dong (Biichi,
EtOAc / heptan 2:98 — 3:97 — 5:95 — 10:90 — 15:85, 20 g silicagel, flow 13
mI/phtt) thu duoc hop chét néu & & myc nay. LC-MS: tr = 0,52 phit, MH" = 244,96
(diéu kién 3).

(R)-tert-Butyl 2-(6-(3-flopyrolidin-1 -yl)pyridin-3-yl)axetat. Dugc diu ché theo
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quy trinh chung 6 tur (R)-5-bromo-2-(3 -flopyrolidin-1-yl)pyridin (110 mg, 0,449
mmol), (2-(tert-butoxy)-2-oxoetyl)k€m(II) clorua (0,5M trong Et,0, 1,00 mL, 0,50
mmol), Pda(dba)s (21 mg, 0,024 mmol) va Q-Phos (32 mg, 0,045 mmol) trong THF (3
mL). Phin ing x&y ra hoan toan qua dém. Tinh ché phan tho bang FC tu dong (Biichi,
EtOAc / heptan 2:98 — 5:95 — 10:90, 10 g silicagel, tbc do dong 10 mL/phut) thu
duoc hop chit néu & d&& muc nay. LC-MS: tr = 0,61 phat, MH" = 281,16 (diéu kién 3).

Axit (R)-2-(6-(3-flopyrolidin-1-yl)pyridin-3-yl)axetic. Dugc diéu ché theo quy
trinh chung 7 t (R)-tert-butyl 2-(6-(3-flopyrolidin-1-yl)pyridin-3-yl)axetat (54 mg,
0,193 mmol) va HCI (4M trong dioxan, 3 mL) trong CH2Cl> (2 mL). Phan ung xay ra
hoan toan sau 2 ngay. Loai bd dung mdi trong didu kién 4p sudt giam thu dugc san

pham thd néu ¢ dé muc nay.

5-Bromo-2-(3,3-difloazetidin-1-yl)pyridin. Dugc diéu ché theo quy trinh chung
9 tir 2,5-dibromopyridin (1,00 g, 4,22 mmol), 3,3-difloazetidin hydroclorua (485 mg,
4,52 mmol), va DBU (1,35 mL, 9,03 mmol) trong DMSO (30 mL). B6 sung thém 3,3-
difloazetidin hydroclorua, va DBU véi luong tuong duong mdi ngay, va phan (mg xay
ra hoan toan sau 3 ngay. Tinh ché phén thd bang FC tu dong (Biichi, EtOAc / heptan
2:98 — 3:97 — 5:95 — 10:90 — 15:85, 20 g silicagel, tbc d6 dong 13 mL/phut) thu
dugc hop chét néu & d& muc nay. LC-MS: tr = 0,78 phtt, MH" = 250,88 (diéu kién 3).

tert-Butyl 2-(6-(3,3-difloazetidin-1-yl)pyridin-3-yl)axetat. Dugc didu ché theo
quy trinh chung 6 tu 5-bromo-2-(3,3-difloazetidin-1-yl)pyridin (473 mg, 1,90 mmol),
(2-(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong Et0O, 4,20 mL, 2,10 mmol),
Pda(dba)s (87 mg, 0,095 mmol) va Q-Phos (135 mg, 0,190 mmol) trong THF (3 mL).
Phan ung xay ra hoan toan sau 2 gi¢. Tinh ché phan tho bang FC tu dong (Biichi,
EtOAc / heptan 2:98 — 5:95 — 10:90, 10 g silicagel, tbc do dong 10 mL/phut) thu
duoc hop chat ndu & d& myc nay. LC-MS: tr = 0,64 phut, MH" = 285,18 (diéu kién 3).

Axit 2-(6-(3,3-difloazetidin-1-yl)pyridin-3-yl)axetic. Dugc diéu ché theo quy
trinh chung 7 tu tert-butyl 2-(6-(3,3-difloazetidin-1-yl)pyridin-3-yl)axetat (300 mg,
1,06 mmol) va HCI (4M trong dioxan, 12 mL) trong CHxCl (10 mL). Phan ing xay
ra hoan toan qua dém. Loai bé dung mdi trong didu kién 4p suét giam thu dugc san
phim tho néu & dé muc nay.

Céc hop chat néu trong cac vi du sau ddy dugce didu ché theo quy trinh chung 3,

tlr cc axit carboxylic va aminopyrazol thich hop:
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Vidu A LC-MS (tr; MHT;
£ Tén PRI

sO diéu kién)

135 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(2-metyl- | 0,62 Rhﬁt; 381,99;
3H-benzoimidazol-5-yl)-axetamit dicu kién 3

136 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(2-metyl- | 0,58 phut; 370,77;
3H-benzoimidazol-5-yl)-axetamit dieu kién 3

137 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(2-metyl-3H- | 0,61 phut; 363,93;
benzoimidazol-5-yl)-axetamit dicéu kién 3

138 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]- | 0,60 phut; 406,00,
2-[6-((R)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

139 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-(R)- | 0,65 phut; 416,04;
3-flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

140 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(R)-3- | 0,61 phut; 405,01;
flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dieu kién 3

141 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-((R)-3- 0,64 pht; 397,90;
flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dieu kién 3

142 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]- | 0,56 phut; 409,99;
2-[6-(3,3-diflo-azetidin-1-y1)-pyridin-3-yl]-axetamit diéu kién 3

143 2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-yl]-N-[1- 0,68 phut; 420,01;
(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

144 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3- 0,63 phut; 409,03;
diflo-azetidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

145 2-[6-(3,3-diflo-azetidin-1-y1)-pyridin-3-y1]-N-[1-(4- 0,66 Rhﬁt; 401,69;
flo-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

146 2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4- 0,65 Rhl’lt; 414,04;
metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

2-(4-Bromophenyl)-N-(1-(4-flobenzyl)-1 H-pyrazol-3-yl)axetamit. Dugc didu
ché theo quy trinh chung 3 tr axit 2-(4-bromophenyl)axetic (1,20 g, 5,58 mmol), 1-(4-
flobenzyl)-1H-pyrazol-3-amin (1,07 g, 5,58 mmol), HATU (3,18 g, 8,37 mmol), va
DIPEA (4,78 mL, 27,9 mmol) trong DMF (15 mL). Phan Ung xay ra hoan toan qua
dém. Phan bd hdn hop gitta dung dich nuéc NaHCO3 bdo hoa va EtOAc. Lép hitu co
duoc rira bang nude mudi, lam kho bang MgSO0s4, loc, va loai bd dung mdi trong diéu
kién 4p suét giam. Tinh ché phén tho biang FC tu dong (Biotage, 50 g silicagel, EtOAc
/ heptan 0:100 — 90:10) thu dugc hop chét néu ¢ dé muc nay. LC-MS: tr = 0,81 phut,
MH" = 387,98 (diéu kién 4).

Vi du 147.  N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isobutyl-phenyl)-
axetamit. Khudy hdn hop gbm 2-(4-bromophenyl)-N-(1-(4-flobenzyl)-1H-pyrazol-3-
yDaxetamit (60 mg, 0,15 mmol), axit (2-metylpropyl)boronic (47 mg, 0,46 mmol),
K>COs (32 mg, 0,23 mmol) va Pd(PPhs)s (18 mg, 0,016 mmol) trong dioxan (1,0 mL)
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trong lo day nép & 110 °C qua dém. Lam ngudi hén hop dén nhiét do trong phong, va
pha loéng bang nuéc va chiét bang EtOAc. Lép hitu co duge rua bang nuéce mubi,
1am kho bang MgSOs4, loc, va loai bé dung mdi trong diéu kién 4p suét giam. Tinh ché
phan thd bang HPLC thu dugc hop cht néu & vi du 147. LC-MS: tr = 0,92 phut, MH"
= 366,09 (diéu kién 4).

Vi du 148: N-[I1-(5-xyano-6-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Khudy hdn hop gbm hop chit néu & vi du 110 (30 mg,
0,075 mmol), KF (13 mg, 0,23 mmol), va 4,7,13,16,21,24-hexaoxa-1,10-
diazabixyclo[8,8,8]-hexacosan (42 mg, 0,11 mmol) trong DMSO (1 mL) duoc khudy
& 60 °C trong 2 gio. Pha lodng hén hop bang H20, va chiét bang EtOAc. Lam kho cac
16p hitu co két hop bang MgS0s, loc, va loai bd dung mdi trong didu kién 4p suét
giam. Tinh ché phan thé bing HPLC thu dugc hop chit néu & vi du 148. LC-MS: tr =
0,82 phut, MH" = 378,31 (didu kién 4).

5-Bromo-N-(2, 2-difloetyl)-N-metylpyridin-2-amin. Dugc didu ché theo quy
trinh chung 9 tit 2,5-dibromopyridin (1,00 g, 4,22 mmol), (2,2-difloetyl)(metyl)amine
hydroclorua (2,78 g, 21,1 mmol), va DBU (6,30 mL, 42,2 mmol) trong DMSO (30
mL). Phan mg x4y ra hoan toan sau 6 ngay. Tinh ché phan thd bang FC tu dong
(Biichi, EtOAc / heptan 2:98 — 3:97 — 5:95 — 10:90 — 15:85, 20 g silicagel, tdc do
dong 13 mL/phut) thu duoc hop chit néu & d& muc nay. LC-MS: tr = 0,38 phut (didu
kién 3).

tert-Butyl 2-(6-((2,2-difloetyl) (metyl)amino)pyridin-3-yl)axetat. Duoc diu ché
theo quy trinh chung 6 tu 5-bromo-N-(2,2-difloetyl)-N-metylpyridin-2-amin (255 mg,
1,02 mmol), (2-(tert-butoxy)-2-oxoetyl)k8m(II) clorua (0,5M trong Et:0, 2,24 mL,
1,12 mmol), Pdx(dba)s (47 mg, 0,051 mmol) va Q-Phos (72 mg, 0,102 mmol) trong
THF (3 mL). Phan ng xay ra hoan toan sau 7 ngay. Tinh ché phén tho bang FC tu
d6ng (Biichi, EtOAc / heptan 2:98 — 5:95 — 10:90, 10 g silicagel, toc d6 dong 10
mL/phtit) thu duge hop chét néu & & muc nay. LC-MS: tr = 0,64 phut, MH" = 287,06
(diéu kién 3).

Axit 2-(6-((2,2-difloetyl) (metyl)amino)pyridin-3-yl)axetic. Duoc diéu ché theo
quy trinh chung 7 tu tert-butyl 2-(6-((2,2-difloetyl)(metyl)amino)pyridin-3-yl)axetat
(40 mg, 0,14 mmol) va HCI (4M trong dioxan, 3 mL) trong CH2Cl2 (3 mL). Phan Ung
xay ra hoan toan qua dém. Loai bé dung mdi trong didu kién 4p suét giam thu duge

san pham thé néu & dé muc nay.
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(S)-5-Bromo-2-(3-flopyrolidin-1-yl)pyridin. Pugc didu ché theo quy trinh
chung 9 tir 2,5-dibromopyridin (1,00 g, 4,22 mmol), (8)-3-flopyrolidin hydroclorua
(567 mg, 4,52 mmol), va DBU (1,35 mL, 9,03 mmol) trong DMSO (30 mL). BS sung
thém (S)-3-flopyrolidin hydroclorua, va DBU vao véi lugng tuong duong sau 24 gio,
va phan Ung xay ra hoan toan sau 6 ngay. Tinh ché phan thd bang FC tu dong (Biichi,
EtOAc / heptan 2:98 — 3:97 — 5:95 — 10:90 — 15:85, 20 g silicagel, tbc do dong 13
mL/phtt) thu duoc hop chét néu & dé muc nay. LC-MS: tr = 0,52 phit, MH" = 244,96
(diéu kién 3).

(S)-tert-Butyl 2-(6-(3-flopyrolidin-1-yl)pyridin-3-yl)axetat. Dugc didu ché theo
quy trinh chung 6 tu (S)-5-bromo-2-(3-flopyrolidin-1-yl)pyridin (110 mg, 0,449
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et20, 1,00 mL, 0,50
mmol), Pda(dba)s (21 mg, 0,024 mmol) va Q-Phos (32 mg, 0,045 mmol) trong THF (3
mL). Phan Ung xay ra hoan toan qua dém. Tinh ché phén tho bang FC tu dong (Biichi,
EtOAc / heptan 2:98 — 5:95 — 10:90, 10 g silicagel, tbc d6 dong 10 mL/phut) thu
duoc hop chit néu & d& myc nay. LC-MS: tr = 0,61 phut, MH* = 281,16 (diéu kién 3).

Axit (S)-2-(6-(3-flopyrolidin-1-yl)pyridin-3-yl)axetic. Dugc didu ché theo quy
trinh chung 7 tir (R)-tert-butyl 2-(6-(3-flopyrolidin-1-yl)pyridin-3-yl)axetat (54 mg,
0,193 mmol) va HC1 (4M trong dioxan, 3 mL) trong CH2Cl (2 mL). Phan ung xay ra
hoan toan sau 2 ngay. Loai bd dung moi trong didu kién 4p sudt giam thu duoc san

pham thé néu ¢ d¢ muc nay.

Céc hop chit néu trong céc vi du sau ddy duoc didu ché theo quy trinh chung 3,

tlr c4c axit carboxylic va aminopyrazol thich hop:

Vidu R LC-MS (tr; MH™;
£ Tén A YA

sO dicu kién)

149 2-(4-Dimetylamino-phenyl)-N-[1-(5-flo-pyridin-2- 0,42 phut; 353,84;
ylmetyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

150 2-(6-Dimetylamino-pyridin-3-yl)-N-[1-(5-flo-pyridin- | 0,41 phit; 355,03;
2-ylmetyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- - )

151 | {6-[(2.2-diflo-ctyl)-metyl-amino]-pyridin-3-yl}- | ORI M0
. di€u kién 3

axetamit

152 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,60 phut; 406,00,
[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

153 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-((S)-3- | 0,65 phut; 41 6,04;
flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dieu kién 3

154 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-((S)-3- | 0,61 phut; 405,01,
flo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3
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155 N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[6-((S)-3-flo- | 0,64 phut; 397,90;
pyrolidin-1-yl)-pyridin-3-yl]-axetamit di€u kién 3

156 2-[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-y1]-N-[1-(4- | 0,64 phut; 409,99;
metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

4-clo-6-metylnicotinonitril. Gia nhiét huyén phil chita 4-clo-6-metylnicotinamit
(29,7 g, 195 mmol) trong POCl; (80,2 mL, 860 mmol) & 110 °C trong 15 phut (khi
thoat ra). Lam ngudi hdn hop dén nhiét do trong phong, va xu ly bang PCls (57,0 g,
274 mmol) trong 20 phit. Gia nhiét lai hdn hop & 110 °C trong 1 gio. Lam ngudi hdn
hop dén nhiét @ trong phong, va lam bay hoi trong diéu kién 4p sudt giam. Pha lodng
phﬁn con lai bang EtOAc, va lam lanh dén 0 °C. B sung dung dich nudc Na,COs3
10%. Chiét hdn hop bing EtOAc (3x). Rira 16p hitu co két hop bing nuée mudi, lam
kho bang NaxSOs, loc, va loai bd dung moi trong diéu kién 4p suét giam. Tinh ché
phan thd bing FC tu dong (Biotage, EtOAc / heptan 2:98 — 30:70) thu duoc hop chat
néu & d& myc nay. LC-MS: tr = 0,55 phut, MH* = 194,15 (diéu kién 4).

4-clo-5-xyano-2-metylpyridin 1-oxit. Bb sung nhd giot anhydrit cia axit
trifloaxetic (27,9 mL, 197 mmol) vao dung dich chira 4-clo-6-metylnicotinonitril (10,0
g, 65,5 mmol) va H2O»HoNCONH; (18,5 g, 197 mmol) trong CH2Cl, (80 mL) & 0 °C.
Khudy hén hop & nhiét do trong phong trong 3,5 gio. B4 sung cén than dung dich
nuée KI 10% (800mL) vao. Tach riéng cac pha, va chiét 16p nuéc bing CH2Cl. Rira
16p hitu co két hop bang dung dich nuéc NaxS203 bdo hoa va nude mudi. Lam kho
16p hitu co bang NazSO4, loc, va loai bé dung mdi trong diéu kién 4p sudt giam dé thu
duoc hop chét thd néu & d& muc nay. LC-MS: tr = 0,34 phat, MH" = 210,22 (didu
kién 4).

4-clo-6-(hydroxymetyl)nicotinonitril. Hoa tan 4-clo-5-xyano-2-metylpyridin 1-
oxide (11,3 g, 66,9 mmol) trong Ac2O (132 mL), va bd sung dung dich H2SO4 dém
dic (3 giot) vao & nhiét do trong phong. Gia nhiét hdn hop dén 110 °C va khudy &
nhiét d6 nay trong 1 gio. P4 tir tir hdn hop 1én dé/nude, va bd sung dung dich nudc
NaHCO3 bdo hoa. Khudy hdn hop thu duge trong 15 phit. Tach riéng cac pha, va
chiét 16p nude bang EtOAc (2x). Rua 16p hitu co két hop bang nudc mudi, 1am khd
bing NaxSOs, loc, va loai bd dung moéi trong diéu kién ap sult giam. Pha lodng chét
tho bing MeOH (162 mL). BS sung nuéc (82 mL) va K2COs (30,5 g, 221 mmol).
Khudy hdn hop & nhiét do trong phong trong 30 phut. Loai bd mdt phan dung moi
trong diéu kién ap suit giam. Tinh ché phan con lai bang FC tu dong (Biotage, MeOH
/ CHoClL, 1:99 — 3:97, 340 g silicagel, va rira giai 1dn th& hai bang EtOAc / heptan
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1:99 — 45:55, 100 g silicagel) thu duoc hop chit néu & @& muc nay. LC-MS: tr = 0,41
phut, MH* = 168,95 (diéu kién 4).

(4-clo-5-xyanopyridin-2-yl)metyl metansulfonat. Bé sung metansulfonyl clorua
(0,527 mL, 6,79 mmol) vao dung dich chira 4-clo-6-(hydroxymetyl)nicotinonitril
(1,10 g, 6,17 mmol) va EtN (1,29 mL, 9,26 mmol) trong CH2Cl> (32 mL) & 0°C, va
khudy hdn hop trong 15 phut. B6 sung dung dich nuéc NaHCO3 bdo hoa, va tach
riéng céc pha. Chiét 16p hitu co bing CHCly, va rira 16p hitu co két hop bang nude
mubi, lam kho bé“lng NazS0y4, loc, va loai béo dung méi trong didu kién ap suét giam dé
thu duoc hop chit thé néu & d& muyc nay. LC-MS: tr = 0,56 phat, MH* = 247,19 (diéu
kién 4).

4-clo-6-((3-nitro-1H-pyrazol-1-yl)metyl)nicotinonitril. Dugc didu ché theo quy
trinh chung 4 vé1 NaH (huyén phu 55% trong dau, 215 mg, khoang 5,37 mmol), (4-
clo-5-xyanopyridin-2-yl)metyl metansulfonat (1,52 g, 6,14 mmol), 5-metyl-3-nitro-
1H-pyrazol (609 mg, 5,12 mmol) trong DMF (15 mL). Phan tng xay ra hoan toan sau
2 gitr & nhiét d6 trong phong. Tinh ché phén thé bang FC tu dong (Biotage, EtOAc /
heptan 5:95 — 20:80, 50 g silicagel) thu duge hop chét néu & d& muc nay. LC-MS: tr
= 0,63 phut (diu kién 4).

6-((3-Amino-1H-pyrazol-1-yl)metyl)-4-clonicotinonitril. Dugc didu ché theo
quy trinh chung 5 véi Fe (2,32 g, 42,1 mmol) va 4-clo-6-((3-nitro-1H-pyrazol-1-
yl)metyl)nicotinonitril (1,11 g, 4,21 mmol) trong EtOH (48 mL), va dung dich nuédc
NH,4CI bdo hoa (7 mL). Phan tng xay ra hoan toan sau 2 ngay & 75 °C va thu duoc
hop chét thé néu & d& muc nay. LC-MS: tr = 0,38 phat, MH" = 234,14 (diéu kién 4).

N-(1-((4-((3H-[1,2,3]Triazolo[4,5-b Jpyridin-3-yl)oxy)-5-xyanopyridin-2-
yl)metyl)-1H-pyrazol-3-yl)-2-(4-isopropylphenyl)axetamit. Dugc didu ché theo quy
trinh chung 3 tlr axit 2-(4-isopropylphenyl)axetic (407 mg, 2,29 mmol), 6-((3-amino-
1H-pyrazol-1-yl)metyl)-4-clonicotinonitril (534 mg, 2,29 mmol), HATU (1,30 g, 3,43
mmol), va DIPEA (1,96 mL, 11,4 mmol) trong DMF (5 mL). Phan Ung xay ra hoan
toan qua dém. Tinh ché bang HPLC thu dugc hop chét néu & d& muc nay. LC-MS: tr
= 0,82 phut, MH" = 494,18 (didu kién 4).

Vi du 157. N-[I-(4-clo-5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Khudy dung dich chtta N-(1-((4-((3H-[1,2,3]triazolo[4,5-
b]pyridin-3 -yl)oxy)-5-xyanopyridin-2-yl)metyl)-1H-pyrazol-3-y1)-2-(4-
isopropylphenyl)axetamit (162 mg, 0,328 mmol) trong POCl3 (0,65 mL) & nhiét do
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trong phong trong 10 phut. Ho6n hop dugc ding phan tng bang dung dich nudc
NaHCO3; bio hoa, tach riéng cac pha, va chiét 16p hitu co véi EtOAc. Rira 16p hitu co
két hop bang nudc mudi, 1am kho bang MgSOs, loc, va loai bd dung moi trong diéu
kién 4p sudt giam. Tinh ché phan tho bang HPLC thu dugc hop chét néu & vi du 157,
LC-MS: tr = 0,90 phut, MH" = 394,26 (didu kién 4).

2-(4-Allylphenyl)-N-(1-(4-flobenzyl)-1 H-pyrazol-3-yl)axetamit. Khu4y hon hop
gbm 2-(4-bromopheny1)-N-(1-(4-flobenzyl)-1H-pyrazol-3-yl)axetamit (252 mg, 0,65
mmol), pinacol este clia axit allylboronic (0,366 mL, 1,95 mmol), K>CO3 (135 mg,
0,975 mmol) va Pd(PPh3)s (75,1 mg, 0,065 mmol) trong dioxan (6,5 mL) duoc khudy
& 110 °C trong 4 gio. Khudy tiép hdn hop & nhiét do trong phong qua dém. Loc hdn
hop, pha loéng dich loc béng EtOAc va rira béng nuéc mudi. Lép hitu co duge lam
kho bang MgSOs, loc, va loai béo dung méi trong didu kién 4p suét giam. Tinh ché
phan thé bing FC ty dong (Biotage, 25 g silicagel, EtOAc / heptan 30:70 — 100:0)
thu duoc hop chit néu & d& muc nay. LC-MS: tr = 0,91 phut, MH" = 350,26 (diéu
kién 3).

Vi du 158: 2-(4-xyclopropylmetyl-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-
ylJ-axetamit. Xt ly dung dich chita 2-(4-allylphenyl)-N-(1-(4-flobenzyl)-1H-pyrazol-
3-yl)axetamit (63 mg, 0,18 mmol) va CH2CII (0,0472 mL, 0,648 mmol) trong CH2Clz
(1,8 mL) & 0 °C v6i EtzZn (1,0 M trong hexan, 0,43 mL, 0,432 mmol). Khuéy hdn
hop 6 0 °C trong 1 gio, va dé 4m dén nhiét do trong phong, va khudy trong 2 gi¢. Lam
lanh lai hdn hop dén 0 °C, va bd sung CH2CII (0,0944 mL, 1,296 mmol), tiép theo bd
sung Et2Zn (1,0 M trong hexan, 0,86 mL, 0,864 mmol) vao. Khudy hdn hop & 0 °C
trong 30 phut. B& sung dung dich nuéc NH4Cl bao hoa, va chiét hdn hop bing EtOAc.
Rira 16p hitu co két hop bang nude mudi, lam khd bang MgSO0s, loc, va loai bé dung
mdi trong diéu kién 4p suit giam. Tinh ché phan tho bang FC tu dong (Biotage, 10 g
silicagel, EtOAc / heptan 20:80 — 65:35) va sau d6 tinh ché bang HPLC thu duogc
hop chit néu & vi du 158. LC-MS: tr = 0,94 phat, MH" = 364,30 (diéu kién 3).

5-Bromo-2-(3-floazetidin-1-yl)pyridin. Dugc diéu ché theo quy trinh chung 9 tix
2,5-dibromopyridin (1,00 g, 4,22 mmol), 3-floazetidin hydroclorua (504 mg, 4,52
mmol), va DBU (1,35 mL, 9,03 mmol) trong DMSO (30 mL). B sung thém 3-
floazetidin hydroclorua, va DBU v6i lugng twong duong sau 24 gio, va phan ing xay
ra hoan todn sau 4 ngay. Tinh ché phan tho bang FC tu dong (Biichi, EtOAc / heptan
2:98 — 3:97 — 5:95 — 10:90 — 15:85, 20 g silicagel, tdc d6 dong 13 mL/pht) thu

duoc hop chat néu ¢ dé muc nay.
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tert-Butyl 2-(6-(3-floazetidin-1-yl)pyridin-3-yl)axetat. Duoc diéu ché theo quy
trinh chung 6 tit 5-bromo-2-(3-floazetidin-1-yl)pyridin (546 mg, 2,36 mmol), (2-(tert-
butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et20, 5,20 mL, 2,60 mmol), Pdz(dba)s
(108 mg, 0,118 mmol) va Q-Phos (168 mg, 0,236 mmol) trong THF (3 mL). Phan Ung
xay ra hoan toan sau 3 gio. Tinh ché phan tho bang FC tu dong (Biichi, EtOAc /
heptan 2:98 — 5:95 — 10:90, 20 g silicagel, tbc d6 dong 18 mL/phut) thu duoc hop
chit néu & d& muc nay. LC-MS: tr = 0,59 phat, MH* = 267,08 (diéu kién 3).

Axit 2-(6-(3-floazetidin-1-yl)pyridin-3-yl)axetic. Dugc didu ché theo quy trinh
chung 7 tix tert-butyl 2-(6-(3-floazetidin-1-yl)pyridin-3-yl)axetat (370 mg, 1,39 mmol)
va HCI (4M trong dioxan, 12 mL) trong CH2Cl> (12 mL). Phan tng xay ra hoan toan
sau 20 gio. Loai bo dung moi trong didu kién 4p suét giam thu duge san phim tho néu

& dé muc nay.

5-Bromo-N-xyclopropyl-N-metylpyridin-2-amin. Dugc didu ché theo quy trinh
chung 9 ti 2,5-dibromopyridin (1,00 g, 4,22 mmol), N-xyclopropyl metylamin
hydroclorua (486 mg, 4,52 mmol), va DBU (1,35 mL, 9,03 mmol) trong DMSO (30
mL). B6 sung thém N-xyclopropyl metylamin hydroclorua, va DBU véi lugng tuong
duong sau 24 gid, va phan Gmg xay ra hoan toan sau 7 ngay. Tinh ché phan tho bang
FC tu dong (Biichi, EtOAc / heptan 2:98 — 3:97 — 5:95 — 10:90 — 15:85,20 g
silicagel, tbc do dong 13 mL/phut) thu duoc hop chit néu & dé muc nay.

tert-Butyl 2-(6-(xyclopropyl(metyl)amino)pyridin-3-yl)axetat. Duoc didu ché
theo quy trinh chung 6 tu 5-bromo-N-xyclopropyl-N-metylpyridin-2-amin (148 mg,
0,652 mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et20, 1,24 mL,
0,62 mmol), Pdx(dba)s (30 mg, 0,033 mmol) va Q-Phos (46 mg, 0,065 mmol) trong
THF (3 mL). Phan mg x4y ra hoan toan sau 20 gi¢. Tinh ché phén tho biang FC tu
dong (Biichi, EtOAc / heptan 2:98 — 5:95 — 10:90, 10 g silicagel, téc d6 dong 10
mL/phit) thu duoc hop chit néu & dé muc nay.

Axit 2-(6-(xyclopropyl(metyl)amino)pyridin-3-yl)axetic. Duoc didu ché theo
quy trinh chung 7 ti tert-butyl 2-(6-(xyclopropyl(metyl)amino)pyridin-3-yl)axetat
(459 mg, 1,55 mmol) va HCI (4M trong dioxan, 15 mL) trong CHxCl, (15 mL). Phan
{mg xay ra hoan toan sau 20 gi¢. Loai bé dung mdi trong diéu kién 4p sut giam thu
duoc san phém tho néu & dé muc nay.

Céc hop chét néu trong cac vi du sau day duogc didu ché theo quy trinh chung 3,

tlr céc axit carboxylic va aminopyrazol thich hop:
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Vidu Tén LC-MS (tr; MH;
sO dicu kién)

159 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,53 phit; 392,30;
[6-(3-flo-azetidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

160 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3-flo- | 0,59 phut; 401,73;
azetidin-1-yl)-pyridin-3-yl]-axetamit diceu kién 3

161 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(3-flo- | 0,59 phit; 391,18;
azetidin-1-yl)-pyridin-3-yl]-axetamit dicu kién 3

162 2-[6-(3-flo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4-flo- 0,62 Rhﬁt; 383,79;
benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

163 2-[6-(3-flo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4- 0,62 phut; 396,01,
metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit di€u kién 3

164 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,56 phut; 387,75;
[6-(xyclopropyl(metyl)amino)-pyridin-3-yl]-axetamit dicu kién 3

165 2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1- | 0,66 phut; 397,99;
(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

166 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6- 0,62 phut; 386,84;
(xyclopropyl(metyl)amino)-pyridin-3-yl]-axetamit dicu kién 3

167 2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(4- | 0,64 phut; 380,02;
flo-benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

168 2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(4- | 0,64 phut; 392,02;
metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit dicu kién 3

Vi du 169. N-[I-(5-xyano-4-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. Loai khi hdn hop gbm hop chét néu & vi du 157 (30 mg,
0,0762 mmol), trimetylboroxin (9,56 mg, 0,0762 mmol), K>COs (15,8 mg, 0,114
mmol) va Pd(PPh3)s (8,8 mg, 0,00762 mmol) trong dioxan (0,5 mL), va khudy trong
lo day nip & 110°C qua dém. Lam ngudi hdn hop dén nhiét dd trong phong, pha lodng
bing nudce, va chiét bang EtOAc. Lép hiru co duge ria bing nudc mudi, lam kho
bang MgSOs4, loc, va loai bd dung mbi trong diéu kién 4p sut giam. Tinh ché phin
thd bang HPLC thu dugc hop chét néu & vi du 169. LC-MS: tr = 0,79 phit, MH" =
374,31 (didu kién 4).

Vi du 170. N-[I-(5-xyano-4-xyclopropyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
2-(4-isopropyl-phenyl)-axetamit. Loai khi hén hop gdm hop chét néu & vi du 157 (30
mg, 0,0762 mmol), axit xyclopropylboronic (19,6 mg, 0,228 mmol), K2COs (15,8 mg,
0,114 mmol) va Pd(PPhs)s (8,8 mg, 0,00762 mmol) trong dioxan (0,5 mL), va khqu
trong lo déy nap & 110°C qua dém. Lam ngudi hdn hop dén nhiét d6 trong phong, pha
loding bang nuée, va chiét bang EtOAc. Lép hitu co duge rira bang nudc mudi, 1am
kho b?mg MgSOs4, loc, va loai bo dung moi trong diéu kién ap suét giam. Tinh ché
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phin thd bing HPLC thu dugc hop chit néu & vi du 170. LC-MS: tr = 0,83 phut, MH'
= 400,32 (diéu kién 4).

5-Bromo-2-(pyrolidin-1-yl)pyridin. Khudy hén hop gbm 2,5-dibromdpyridin
(2,00 g, 8,44 mmol), pyrolidin (0,698 mL, 8,44 mmol) va DBU (1,35 mL, 9,03 mmol)
trong DMSO (30 mL) & 80 °C trong 4 ngay. Lam ngudi hdn hop dén nhiét d6 trong
phong, va loai bé dung mdi trong didu kién ap suét giam. Tinh ché phin thé bang FC
tu dong (Biichi, 20 g silicagel, EtOAc / heptan 2:98 — 3:97 = 5:95 = 10:90 — 15:85)
thu duoc hop chit néu & d& muyc nay. LC-MS: tr = 0,48 phut, MH" = 229,01 (diéu
kién 3).

tert-Butyl 2-(6-(pyrolidin-1-yl)pyridin-3-yl)axetat. Theo quy trinh chung 6, tur
5-bromo-2-(pyrolidin-1-yl)pyridin (1,63 g, 7,18 mmol), 2-tert-butoxy-2-oxoetyl kém
clorua (0,5M trong dietyl ete, 15,8 mL, 7,90 mmol), Pd>(dba)s (329 mg, 0,359 mmol)
va Q-PHOS (510 mg, 0,718 mmol) trong THF (3 mL). Sau 3 gi¢ ¢ 90 °C, phan Ung
xay ra hoan toan. Tinh ché phén thd bang FC tu dong (Biichi, 10 g silicagel, tbe do
dong 10 mL/phtt, EtOAc / heptan 2:98 — 5:95 — 10:90) thu dugc hop chit néu & @&
muyc nay. LC-MS: tr = 0,63 phat, MH* = 263,14 (diéu kién 3).

Axit 2-(6-(pyrolidin-1-yl)pyridin-3-yl)axetic. Theo quy trinh chung 7, tu tert-
butyl 2-(6-(pyrolidin-1-yl)pyridin-3-yl)axetat (410 mg, 1,56 mmol) va HCI (4M trong
dioxan, 15 mL) trong CH>Cl, (15 mL). Sau 21 gi¢' & nhiét d6 trong phong, phan tng
x4y ra hoan toan. Loai boé dung méi trong diéu kién 4p suét giam thu duge san phim
thé néu & d& muc nay. LC-MS: tr = 0,42 phut, MH* = 207,22 (diéu kién 3).

5-Bromo-N-(2-metoxyetyl)-N-metylpyridin-2-amin. Khudy hdn hop gdm 2,5-
dibromopyridin (2,00 g, 8,44 mmol), N-(2-metoxyetyl)metylamin (0,97 mL, 9,03
mmol) va DBU (1,35 mL, 9,03 mmol) trong DMSO (30 mL) ¢ 80 °C trong 5 ngay.
Lam ngudi hdn hop dén nhiét do trong phong, va loai bé dung mdi trong diéu kién ap
suit giam. Tinh ché phin thd bang FC tu dong (Biichi, 20 g silicagel, EtOAc / heptan
2:98 = 3:97 = 5:95 — 10:90 — 15:85) thu duoc hop chit néu & dé muc nay. LC-MS:
tr = 0,50 phat, MH* = 244,95 (diéu kién 3).

tert-Butyl 2-(6-((2-metoxyetyl) (metyl)amino)pyridin-3-yl)axetat. Theo quy trinh
chung 6, tit 5-bromo-N-(2-metoxyetyl)-N-metylpyridin-2-amin (1,47 g, 6,00 mmol),
2-tert-butoxy-2-oxoetyl k&m clorua (0,5M trong dietyl ete, 13,2 mL, 6,60 mmol),
Pda(dba)s (275 mg, 0,300 mmol) va Q-PHOS (426 mg, 0,600 mmol) trong THF (3
mL). Phan tng xay ra hoan toan sau 4 ngay ¢ 90 °C. Tinh ché phan tho bang FC tu
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dong (Biichi, 10 g silicagel, tbc d6 dong 10 mL/phit, EtOAc / heptan 2:98 — 5:95 =
10:90) thu dugc hop chét néu & dé muc nay. LC-MS: tr = 0,60 phat, MH" = 281,14
(diéu kién 3).

Axit  2-(6-((2-metoxyetyl) (metyl)amino)pyridin-3-yl)axetic. Theo quy trinh
chung 7, tit tert-butyl 2-(6-((2-metoxyetyl)(metyl)amino)pyridin-3-yl)axetat (197 mg,
0,703 mmol) va HCI (4M trong dioxan, 7 mL) trong CH>Cl> (7 mL). Phan Gng xay ra
hoan toan qua dém & nhiét d6 trong phong. Loai bé dung moéi trong didu kién ap suét
giam thu dugc san phém thd néu & d& muc ndy. LC-MS: tr = 0,39 phut, MH" = 225,13
(diéu kién 3).

5-Bromo-N-(xyclopropylmetyl)-N-metylpyridin-2-amin. Khudy hdén hop gbm
2,5-dibromopyridin (2,00 g, 8,44 mmol), (xyclopropylmetyl)metylamin hydroclorua
(1,10, 9,03 mmol) va DBU (2,70 mL, 18,1 mmol) trong DMSO (30 mL) ¢ 80 °C trong
2 ngay. Lam ngudi hdn hop dén nhiét d6 trong phong, va loai bo dung méi trong diéu
kién 4p suét giam. Tinh ché phan thé bang FC tw dong (Biichi, 20 g silicagel, EtOAc /
heptan 2:98 — 3:97 — 5:95 — 10:90 — 15:85) thu duoc hop chét néu & dé& muc nay.
LC-MS: tg = 0,59 phtt, MH* = 240,96 (diéu kién 3).

tert-Butyl 2-(6-((xyclopropylmetyl)(metyl)amino)pyridin-3-yl)axetat. Gia nhiét
hdn hop gdm 5-bromo-N-(xyclopropylmetyl)-N-metylpyridin-2-amin (1,50 g, 6,20
mmol), Pda(dba)s (284 mg, 0,31 mmol) va Q-PHOS (440 mg, 0,620 mmol) trong THF
(3 mL) dén 90 °C, va bd sung 2-tert-butoxy-2-oxoetyl kém clorua (0,5M trong dietyl
ete, 13,6 mL, 6,80 mmol) vao. Khudy hén hop & 90 °C trong 5 ngay. B6 sung thém
Pdy(dba)s (284 mg, 0,31 mmol), Q-PHOS (440 mg, 0,620 mmol) va 2-tert-butoxy-2-
oxoetyl k&m clorua (0,5M trong dietyl ete, 13,6 mL, 6,80 mmol), va khudy hdn hop
trong 6 ngay ¢ 80 °C. Lam ngudi hdn hop dén nhiét do6 trong phong. Loc hdn hop, va
lam bay hoi dich loc trong didu kién &p sut giam. Tinh ché phan tho bang FC tu dong
(Biichi, 10 g silicagel, tbc d6 dong 10 mL/phut, EtOAc / heptan 2:98 = 5:95 = 10:90
— 15:85 — 20:80 = 25:75) thu dugc hop chit néu & dé muc nay.

Axit 2-(6-((xyclopropylmetyl) (metyl)amino)pyridin-3-yl)axetic. Theo quy trinh
chung 7, tit tert-butyl 2-(6-((xyclopropylmetyl)(metyl)amino)pyridin-3-yl)axetat (115
mg, 0,416 mmol) va HCI (4M trong dioxan, 6 mL) trong CH2Cl> (6 mL). Phan tng
x4y ra hoan toan qua dém & nhiét do trong phong. Loai b dung méi trong diéu kién

&p suat giam thu dugc san pham tho néu & d€ myc nay.

Céc hop chét néu trong c4c vi du sau ddy dugc didu ché theo quy trinh chung 3,
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tlr cac axit carboxylic va aminopyrazol thich hop:

Vi 511_1

LC-MS (tg; MH";

SO Tén didu kién)
171 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,55 phut; 375,97,
[6-(etyl-metyl-amino)-pyridin-3-yl]-axetamit dicu kién 3
172 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(etyl- | 0,65 Rhﬁt; 386,01;
metyl-amino)-pyridin-3-yl]-axetamit dicu kién 3
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(etyl- | 0,61 phut; 375,04;
173 . . . AN
metyl-amino)-pyridin-3-yl]-axetamit diéu kién 3
174 2-[6-(etyl-metyl-amino)-pyridin-3-y1]-N-[1-(4-metoxy- | 0,63 phut; 380,02;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3
175 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,66 phut; 398,00;
pyrolidin-1-yl-pyridin-3-yl)-axetamit diéu kién 3
176 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,62 phut; 387,00;
pyrolidin-1-yl-pyridin-3-yl)-axetamit dieu kién 3
177 N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-(6-pyrolidin-1- | 0,65 phut; 380,02;
yl-pyridin-3-yl)-axetamit dieu kién 3
178 N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,64 phut; 392,01;
pyrolidin-1-yl-pyridin-3-yl)-axetamit diéu kién 3
N-[1-(5 -xyano-pyr1d1n—2-ylmetyl?- 1 H-plea.zol-3 -yl]-2- 0,54 phiit; 405,99;
179 {6-[(2-metoxy-etyl)-metyl-amino]-pyridin-3-yl} - A 1A
} diéu kién 3
axetamit
180 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2- 0,65 phut; 415,98;
metoxy-etyl)-metyl-amino]-pyridin-3-yl}-axetamit diéu kién 3
181 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2- 0,61 phut; 404,98,
metoxy-etyl)-metyl-amino]-pyridin-3-yl}-axetamit diéu kién 3
182 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2-metoxy- | 0,64 Rhl’lt; 398,01;
etyl)-metyl-amino]-pyridin-3-yl}-axetamit dieu kién 3
183 N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-{6-[(2- | 0,63 phut; 410,00;
metoxy-etyl)-metyl-amino]-pyridin-3-yl}-axetamit diéu kién 3
N-[1-(5 -xyano-pyr1d1n-2-ylmetyl)7 lH-pyrpzlz_ol-3-y1]-2- 0,60 phit; 402,02;
184 [6-(xyclopropylmetyl-metyl-amino)-pyridin-3-yl]- A 1aa
. dieu kién 3
axetamit
185 2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-yl]-N- | 0,70 phut; 412,00;
[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3
186 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6- 0,66 phut; 401,01;
(xyclopropylmetyl-metyl-amino)-pyridin-3-yl]-axetamit dieu kién 3
187 2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N- | 0,68 phut; 3 94,01;

[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit

diéu kién 3
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188 2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-yl]-N- | 0,68 phut; 406,00;
[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit dieéu kién 3

189 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,64 phut; 388,94;
dietylamino-pyridin-3-yl)-axetamit dieéu kién 3

2-(6-Dietylamino-pyridin-3-yl)-N-[1-(4-flo-benzyl)-1H- | 0,66 phut; 382,00;

190 . SN

pyrazol-3-yl]-axetamit dicu kién 3

191 2-(6-Dietylamino-pyridin-3-yl)-N-[1-(4-metoxy- 0,66 phut; 394,00;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

N-(I1-(4-Bromobenzyl)-1H-pyrazol-3-yl)-2-(4-isopropylphenyl)axetamit.  Theo
quy trinh chung 3, tur 1-(4-bromobenzyl)-1H-pyrazol-3-amin va axit 2-(4-
isopropylphenyl)axetic. LC-MS: tr = 0,92 phut, MH" = 412,21 (didu kién 4).

Vi du 192: N-[1-(4-xyclopropyl-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit. Loai khi hdn hop gdbm N-(1-(4-bromobenzyl)-1H-pyrazol-3-yl)-2-
(4-isopropylphenyl)axetamit (109 mg, 0,25 mmol), axit xyclopropylboronic (64,4 mg,
0,75 mmol), K2CO;3 (51,8 mg, 0,375 mmol) va Pd(Phs)s (28,9 mg, 0,025 mmol) trong
dioxan (1 ml), va khudy trong lo day nép ¢ 110°C qua dém. Pha lodng hdn hop bang
nuée va chiét bing EtOAe. Lép hitu co duoc rira bing nuée mudi, 1am khd bing
MgSOs, loc va loai bd dung moi trong diéu kién 4p suét giam. Tinh ché phn tho bang
HPLC thu dugc hop chit néu & vi du 192. LC-MS: tr = 0,94 phut, MH" = 374,35
(diéu kién 4).

tert-Butyl 2-(6-clopyridin-3-yl)axetat. Bb sung BF3OEt; (0,2 mL) vao hdn hop
gbm axit 2-clopyridin-5-axetic (1,72 g, 10 mmol) va tert-butyl 2,2,2-tricloaxetimidat
(3,58 mL, 20 mmol) trong THF (20 mL), va khudy hén hop qua dém. Hon hop duge
dung phan Ung bang dung dich nuéc NaHCO3 béo hoa va chiét bang EtOAc. Rua 16p
hitu co két hop bing nudc mudi, 1am khd bang MgSOs, va cb dic trong didu kién ap
suit giam. Tinh ché phan thd bang FC (EtOAc / heptan 5:95 — 40:60) thu duoc hop
chit néu & d& muc nay. LC-MS: tr = 0,85 phut, MH* = 228,29 (diéu kién 3).

tert-Butyl 2-(6-xyclopropylpyridin-3-yl)axetat. Loai khi hdn hop gdm tert-butyl
2-(6-clopyridin-3-yl)axetat (250 mg, 1,1 mmol), axit xyclopropylboronic (283 mg,
3,29 mmol), K,CO;3 (228 mg, 1,65 mmol) va Pd(PPhs)s (127 mg, 0,11 mmol) trong
dioxan (11 mL). Khudy hdn hop trong lo day nép & 110°C qua dém. Chiét hdn hop
gitta EtOAc va nudc mubi, va 1am kho 16p hitu co bang MgS0s4, loc, va loai bé dung
mdi trong didu kién ap sudt giam. Tinh ché phin thd bang FC ty dong (Biotage, 50g
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silicagel, EtOAc / heptan 2:98 — 90:10) thu dugc hop chdt néu & d& muc nay. LC-
MS: tr = 0,50 phut, MH" = 234,37 (diéu kién 4).

Axit 2-(6-xyclopropylpyridin-3-yl)axetic. Khudy hdn hop gbm tert-butyl 2-(6-
xyclopropylpyridin-3-yl)axetat (148 mg, 0,634 mmol) trong HCI (4M trong dioxan,
10 mL) & nhiét d§ trong phong trong 7 giv. Dung mdi duge loai bo trong didu kién 4p
suét giam dé thu dugc san phém thd néu & dé muc nay. LC-MS: tr = 0,22 phut, MH" =
178,44 (diéu kién 4).

Céc hop chét néu trong cac vi du sau ddy duoc didu ché theo quy trinh chung 3,

tlr cac axit carboxylic va aminopyrazol thich hop:

Vidu . LC-MS (tr; MH;
X Tén A ‘A
SO dicu kién)
N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6- 0,59 phut; 385,00;
193 1 . A 1A
xyclopropyl-pyridin-3-yl)-axetamit dicu kién 4
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl1]-2-(6- 0,59 phut; 385,17,
194 1 . A 1A
xyclopropyl-pyridin-3-yl)-axetamit dicu kién 4

1-(4-Bromobenzyl)-3-nitro-1H-pyrazol. Theo quy trinh chung 4 tit K2CO3 (3,46
g, 25,0 mmol), 4-bromobenzyl bromua (2,50 g, 10,0 mmol), 5-nitro-1H-pyrazol (1,13
g, 10,0 mmol), va BusNBr (658 mg 2,00 mmol) trong axeton (50 mL). Phéan tng xay
ra hoan toan qua dém. Tinh ché phﬁn tho bang FC tw dong (Biotage, 100 g silicagel,
EtOAc / heptan 20:80 — 80:20) thu dugc san phim mong mubn. LC-MS: tr = 0,86
pht, (diéu kién 3).

4-((3-Nitro-1H-pyrazol-1-yl)metyl)phenol. Khudy hdn hop di dugc loai khi
gbm 1-(4-br0mobenzy1)-3-nitro—1H-pyrazol (564 mg, 2 mmol), Pdx(dba); (91,6 mg,
0,1 mmol), tetrametyl di-tBuXPhos (96,2 mg, 0,2 mmol) va KOH (673 mg, 12 mmol)
trong dioxan (2 mL) va H20 (4 mL) & 100 °C trong 1 gio. Hon hop dugce ding phan
{mg bing dung dich nuéc HCl 1 M va chiét bing EtOAc. Rira 16p hitu co két hop
b%lng nuéc mudi, 1am kho béng MgSOs, loc, va loai bé dung moi trong diéu kién ap
sudt giam. Tinh ché bang FC tu dong (Biotage, 50 g silicagel, MeOH /CH2Clz 2:998
— 15:985), tiép theo tinh ché bing HPLC thu duoc hop chit néu & d& muc ndy. LC-
MS: tg = 0,69 phut, (diéu kién 3).

3-Nitro-1-(4-(vinyloxy)benzyl)-1H-pyrazol. Khudy hdn hop gdm 4-((3-nitro-
1H-pyrazol-1-yl)metyl)phenol (304 mg, 1,39 mmol), vinyl axetat (0,256 mL, 2,77
mmol), clo(1,5-xyclooctadien)iridi(I) dime (18,5 mg, 0,0277 mmol) va NaxCOs3 (88,2
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mg, 0,832 mmol) trong toluen (2 mL) & 105 °C trong 4 git. Lam ngudi hdn hop dén
nhiét d trong phong, va pha loang bang H>O. Chiét hdn hop bang EtOAc. Rira 16p
hitu co két hop béng nuée mudi, va loai bé dung moi trong diéu kién ap sudt giam.
Tinh ché phén thé bang FC tu dong (Biotage, 25 g silicagel, EtOAc / heptan 2:8 —
8:2) thu duoc hop chét néu & d& muc nay. LC-MS: tr = 0,86 phut, (diéu kién 3).

1-(4-(Vinyloxy)benzyl)-1H-pyrazol-3-amin. Duoc didu ché theo Quy trinh
chung 5 tt Zn (bot, 140 mg, 2,14 mmol), 3-nitro-1-(4-(vinyloxy)benzyl)-1H-pyrazol
(105 mg, 0,428 mmol) trong axeton (4 mL), va dung dich nuéc NH4Cl bio hoa (1
mL). Thu duoc san phim néu & d& muc nay. LC-MS: tr = 0,60 phut, MH" = 316,31
(diéu kién 3).

2-(4-Isopropylphenyl)-N-(1-(4-(vinyloxy)benzyl)-1 H-pyrazol-3-yl)axetamit.
Puoc diéu ché theo quy trinh chung 3 ti axit 2-(4-isopropylphenyl)axetic (79 mg,
0,44 mmol), 1-(4-(vinyloxy)benzyl)-1H-pyrazol-3-amin (95 mg, 0,44 mmol), HATU
(252 mg, 0,662 mmol), va DIPEA (0,227 mL, 1,32 mmol) trong DMF (4 mL). Phan
{mg x4y ra hoan toan sau 1 gid. Tinh ché bing HPLC thu dugc hop chét néu & dé muc
nay. LC-MS: tr = 0,96 phut, MH" = 376,33 (diéu kién 4).

Vi du 195. N-[I1-(4-xyclopropoxy-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit. Xu ly dung dich chta 2-(4-isopropylphenyl)-N-(1-(4-
(vinyloxy)benzyl)-1H-pyrazol-3-yl)axetamit (65 mg, 0,173 mmol) trong CH2Cl> (1,7
mL) & 0 °C bang CH,CII (0,0454 mL, 0,623 mmol) va EtzZn (1,0 M trong hexan,
0,415 mL, 0,415 mmol). Khudy hén hop & 0 °C trong 1 gid. Tép theo, bd sung mdt
luong CH,CII (0,0908 mL, 1,246 mmol) va EtZn (1,0 M trong hexan, 0,830 mL,
0,830 mmol,4,8 duong lugng) nita. Dé hdn hop 4m dén nhiét d6 trong phong va khuay
trong 30 phut. B6 sung dung dich nuéc NH4Cl béo hoa, chiét hdn hop bang EtOAc.
Rura 16p hitu co két hop bang nudc mudi, 1am khd bang MgS0s, loc, va loai bo dung
mdi trong diéu kién 4p suit giam. Tinh ché bang HPLC thu dugc hop chét néu & vi du
195. LC-MS: tr = 0,97 phat, MH" = 390,33 (diéu kién 4).

(rac.)-1-Bromo-4-(1-metoxyetyl)benzen. Bé sung NaH (55% trong dau, 197
mg, khoang 4,51 mmol) vao dung dich chira (rac.)-1-(4-bromophenyl)etanol (605 mg,
3,01 mmol) trong THF (10 mL) & 0 °C. Khudy hdn hop trong 30 phut 6 0 °C, va bd
sung Mel (0,94 mL, 15 mmol) vao. Dé hén hop Am dén nhiét d6 trong phong, va
khudy trong 4 gio. B4 sung mdt chit nude vao, va loai bé dung mdi trong didu kién ap
sudt giam. Pha lodng phan con lai bang CHCl, va lam khé bang MgSOs. Loc hdn

hop, va loai bd dung mdi trong didu kién 4p suét giam. Tinh ché phan con lai bang FC
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tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92,20 g silicagel, tbc do
dong 18 mL/phut) thu dugc hop chit néu & d&& muc nay.

(rac.)-tert-butyl 2-(4-(1-metoxyetyl)phenyl)axetat. Theo quy trinh chung 6, t
(rac.)-1-bromo-4-(1-metoxyetyl)benzen (470 mg, 2,19 mmol), 2-tert-butoxy-2-oxoetyl
k&m clorua (0,5M trong Et0, 5,0 mL, 2,5 mmol), Pdx(dba)s (100 mg, 0,109 mmol),
va Q-Phos (158 mg, 0,219 mmol) trong THF (5 mL). Phin ing x4y ra hoan toan sau
30 phut & 90 °C. Tinh ché phan con lai bang FC ty dong (Biichi, EtOAc / heptan 2:98
s 4:96 — 10:90, 20 g silicagel, toc d6 dong 18 mL/phit) thu dugc hop chit néu & dé
muc nay. LC-MS: tr = 0,93 pht, (diéu kién 3).

Axit (rac.)-2-(4-(1-metoxyetyl)phenyl)axetic. Theo quy trinh chung 7, tu (rac.)-
tert-butyl 2-(4-(1-metoxyetyl)phenyl)axetat (240 mg, 0,959 mmol) va HCI (4M trong
dioxan, 5 mL) trong CH>Cl> (10 mL). Phén Umg xay ra hoan toan qua dém ¢ nhiét do
trong phong. Dung méi dugc loai bo trong diéu kién 4p suit giam dé thu duge hop
chét thd néu & d& muc nay, hop chét nay dugc st dung ma khong can tinh ché thém.
LC-MS: tr = 0,65 phut (diéu kién 3).

Metyl 2-(4-metyl-3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yl)axetat. B6
sung NaH (55% trong dau, 12 mg, 0,27 mmol) vao dung dich chira metyl (3,4-
dihydro-3-oxo0-2H-1,4-benzoxazin-6-yl)axetat (50 mg, 0,22 mmol) trong THF (2 mL)
& 0 °C. Khudy hdn hop trong 15 phit, va bd sung Mel (0,030 mL, 0,34 mmol) vao.
Khudy hén hop trong 30 phut & 0 °C, va loai bé dung méi trong diéu kién 4p suét
giam. Tinh ché bang HPLC thu dugc hop chét néu & d& muyc nay. LC-MS: tr = 0,71
phut, MH* = 277,12 (diéu kién 3).

Axit 2-(4-Metyl-3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yl)axetic. Khuly
hdn hop gém metyl 2-(4-metyl-3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-
yl)axetat (7,0 mg, 0,030 mmol) trong dung dich nudc NaOH 2,5 M (0,5 mL) va
MeOH (1,5 mL) & nhiét d trong phong trong 30 phut. Loai bé mot phin dung moi
trong diéu kién ap sudt giam, va diéu chinh d6 pH dén 3 bang dung dich nudc HCI
IM. Chiét hdn hop bing CH>Cl. Lam kho 16p hitu co két hop bang MgSOs, loc, va
loai bd dung mdi trong diéu kién ap sudt giam dé thu duogc san phém th6 néu & d& muc
nay. LC-MS: tr = 0,59 phut, MH" = 263,00 (diéu kién 3).

Céc hop chat néu trong cac vi du sau day dugc didu ché theo quy trinh chung 3,

tlr c4c axit carboxylic va aminopyrazol thich hgp:
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Vidu A LC-MS (tr; MHT;
£ Tén A A

sO dicu kién)

196! N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,84 phut; 387,73;
(4-xyclobutoxy-phenyl)-axetamit dieéu kién 3

197! N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4- 0,89 phut; 386,71;
xyclobutoxy-phenyl)-axetamit dieu kién 3

198! 2-(4-xyclobutoxy-phenyl)-N-[1-(4-flo-benzyl)-1H- | 0,92 phut; 3 80,01;
pyrazol-3-yl]-axetamit dieu kién 3

199! 2-(4-xyclobutoxy-phenyl)-N-[1-(4-metoxy-benzyl)- | 0,91 phit; 392,04;
1H-pyrazol-3-yl]-axetamit dieu kién 3

200! 2-(4-xyclobutoxy-phenyl)-N-[1-(5-flo-pyridin-2- 0,84 phut; 380,87;
ylmetyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

201 rac-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1- 0,85 phut; 368,02;
metoxy-etyl)-phenyl]-axetamit diéu kién 3

200 rac-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1- | 0,87 phut; 385,87,
metoxy-etyl)-phenyl]-axetamit diéu kién 3

203 rac-N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3- | 0,76 phut; 376,03;
yl]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit dieu kién 3

204 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(2-ox0- 0,78 phit; 392,99;
pyrolidin-1-yl)-phenyl]-axetamit diéu kién 3

205 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2- 0,80 phut; 379,95;
quinoxalin-6-yl-axetamit dicu kién 3

206 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-quinolin- | 0,64 phut; 378,95;
7-yl-axetamit dicu kién 3

207 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol- | 0,84 phut; 367,25;
6-yl)-axetamit dicu kién 3

208 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3-oxo- | 0,76 phut; 398,97,
3,4-dihydro-2H-benzo[ 1,4]oxazin-7-yl)-axetamit dicu kién 3

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-metyl- . .

209 3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-7-yl)- 0.81 .pkhut,' ? 12,99;
. diéu kién 3

axetamit

I'Pé didu ché axit carboxylic, xem tai liéu: Page, D.; Balaux, E.; Boisvert, L.;
Liu, Z.; Milburn, C.; Tremblay, M.; Wei, Zhongyong; W., Simon; L., Xuehong;
Cheng, Y; et al., Bioorg. Med. Chem. Lett., 2008, 18, 3695.

5-flo-2-((3-(2-(4-isopropylphenyl)acetamido)-1 H-pyrazol-1-yl)metyl)pyridin I-
oxit. B sung axit 3-cloperbenzoic (343 mg, 1,99 mmol) vao dung dich chira hop chét
néu & vi du 106 (350 mg, 0,993 mmol,) trong CH2Cl2 (3,5 mL). Khuiy hdn hop qua
dém & nhiét d6 trong phong. Pha loéng hdn hop bing EtOAc, va 16p hitu co dugc rira
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bang dung dich nuéc NaxS203 béo hoa, dung dich nude NaHCOs bdo hoa, va nudc
mudi. Lép hitu co duge lam kho bang MgSOs, loc va loai bé dung mbi trong diéu kién
ap sudt giam. Tinh ché phén thd bang FC tu dong (Biotage, 50 g silicagel, MeOH /
CHaCl> 0:1000 — 15:985) thu duge hop chét néu & d& muc nay. LC-MS: tr = 0,70
phut, MH* = 369,21 (diéu kién 4).

Vi du 210: N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. B6 sung Me3SiCN (0,119 ml, 0,95 mmol) vao dung dich
chita 5-flo-2-((3-(2-(4-isopropylphenyl)acetamido)-1H-pyrazol-1-yl)metyl)pyridin 1-
oxit (175 mg, 0,475 mmol) trong CH3CN (10 mL) & nhiét d6 trong phong. Khuéy hén
hop trong 5 phut, va bd sung nho giot dietylcarbamyl clorua (0,0903 ml, 0,713 mmol)
vao. Khudy hdn hop & 85 °C qua dém. Phan bd hdn hop gitta dung dich nudce
NaHCOs bdo hoa va EtOAc. Rira 16p hitu co két hop bang nuéc mudi, 1am kho bang
MgSOs, loc, va loai bo dung méi trong diéu kién 4p suat giam. Tinh ché phan tho
bé'lng HPLC thu dugc hop chét néu & vi du 210. LC-MS: tr = 0,82 phut, MH" = 378,31
(didu kién 4).

Vi du 211:  N-[I-(6-clo-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. B6 sung 5-flo-2-((3-(2-(4-isopropylphenyl)acetamido)-
1H-pyrazol-1-yl)metyl)pyridin 1-oxit (37,7 mg, 0,102 mmol) vao POCl3 (1 mL) 6 0
°C, va khudy hdn hop trong 10 phut & 0 °C, tiép theo trong 2,5 gid & nhiét do trong
phong. Gia nhiét hdn hop dén 60 °C, va khudy & nhiét do nay trong 2 gio. B& sung
nho giot tir tir hdn hop vao dung dich nuéc NaHCO3 bdo hoa ¢ 0 °C. Chiét hdn hop
bang EtOAc, va rira 16p hitu co két hop bang nuéce mudi, lam kho bang MgSOs, loc va
loai bo dung moi trong diéu kién 4p sudt giam. Tinh ché bﬁng HPLC thu dugc hop
chit néu & vi du 211. LC-MS: tr = 0,86 phut, MH" = 387,26 (diéu kién 4).

5-Bromo-1-metyl-1H-pyrolo[2,3-b]pyridin. Bb sung NaH (huyén phiu 55%
trong dau, 95 mg, khoang 213 mmol) vao dung dich chta 5-bromo-1H-pyrolo[2,3-
b]pyridin (350 mg, 1,78 mmol) trong THF (2 mL) 6 0 °C. Khuiy hdn hop trong 15
phut, va b sung Mel (0,17 mL, 2,7 mmol) vao. Khudy hon hop trong 30 phit & 0 °C,
va bd sung mdt chut nudce. Loai bo dung mdi trong diéu kién ap sudt giam. Tinh ché
phan con lai bing FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92,
20 g silicagel, tdc d6 dong 18 mL/phut) thu duge hop chét néu & dé muc nay. LC-MS:
tr = 0,81 phat, MH* = 211,02 (diéu kién 3).

tert-Butyl 2-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)axetat. Duoc didu ché theo
quy trinh chung 6 tu 5-bromo-1-metyl-1H-pyrolo[2,3-b]pyridin (100 mg, 0,474
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mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et,O, 1,90 mL, 0,95
mmol), Pda(dba)s (22 mg, 0,024 mmol) va Q-Phos (34 mg, 0,048 mmol) trong THF (1
mL). Phan ng x4y ra hoan toan sau 90 phut. Tinh ché phin thé bang FC ty dong
(Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92, 20 g silicagel, tbc d6 dong 16
mL/phut) thu duoc hop cht néu & d& muc nay. LC-MS: tr = 0,78 phut, MH" = 247,15
(diéu kién 3).

Axit 2-(1-Metyl-1H-pyrolo[2,3-b]pyridin-5-yl)axetic. Dugc didu ché theo quy
trinh chung 7 tir tert-butyl 2-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)axetat (235 mg,
0,954 mmol) va HCI (4M trong dioxan, 10 mL) trong CH2Cl, (10 mL). Phan timg xay
ra hoan toan qua dém. Loai bd dung mdi trong diu kién 4p suét giam thu duoc san

pham th6 néu ¢ d¢ muc nay.

tert-Butyl 2-(3-metyl-2-oxo0-2,3-dihydrobenzo[d]oxazol-6-yl)axetat. Dugc didu
ché theo quy trinh chung 6 tix 6-bromo-3-metylbenzo[d]oxazol-2(3H)-on (230 mg,
1,01 mmol), (2-(tert-butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et:0, 4,00 mL,
2,00 mmol), Pda(dba)s (46 mg, 0,051 mmol) va Q-Phos (73 mg, 0,10 mmol) trong
dioxan (5 mL). Phan (g xay ra hoan toan sau 1 gio & 90 °C. Tinh ché phin tho bang
FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 10 g
silicagel, tbc d6 dong 10 mL/phtt) thu dwgc hop chét néu & d& muc nay. LC-MS: tr =
0,85 phut, MH* = 305,12 (diéu kién 3).

Axit 2-(3-metyl-2-oxo-2,3-dihydrobenzo[d]oxazol-6-yl)axetic. Dugc diéu ché
theo quy trinh chung 7 tu tert-butyl 2-(3-metyl-2-0x0-2,3-dihydrobenzo[d]oxazol-6-
yl)axetat (198 mg, 0,752 mmol) va HCI (4M trong dioxan, 4 mL) trong CH2CL (4
mL). Phan ting xay ra hoan toan qua dém. Loai bé dung mdi trong didu kién ap sut

giam thu dugc san phém thd néu & d& muc nay. LC-MS: tr = 0,57 phit (didu kién 3).

tert-Butyl 2-(2-oxo-2,3-dihydrobenzo[d]oxazol-6-yl)axetat. Dugc didu ché theo
quy trinh chung 6 tt 6-bromobenzo[d]oxazol-2(3H)-on (216 mg, 1,01 mmol), (2-(tert-
butoxy)-2-oxoetyl)k&m(Il) clorua (0,5M trong Et20, 4,00 mL, 2,00 mmol), Pda(dba)s
(46 mg, 0,051 mmol) va Q-Phos (73 mg, 0,10 mmol) trong dioxan (5 mL). Phan Ung
xay ra hoan toan sau 1 gio & 90 °C. Tinh ché phan thd bang FC ty dong (Biichi,
EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 10 g silicagel, tbc d6 dong 10
mL/phtt) thu dugc hop chit néu & d& muc nay. LC-MS: tr = 0,78 phut, MH" = 291,18
(diéu kién 3).

Axit 2-(2-oxo-2,3-dihydrobenzo[d]oxazol-6-yl)axetic. Dugc didu ché theo quy
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trinh chung 7 tu tert-butyl 2-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-yl)axetat (100 mg,
0,401 mmol) va HC1 (4M trong dioxan, 3 mL) trong CH2Cl> (3 mL). Phan Ung xay ra
hoan toan qua dém. Loai bé dung mdi trong didu kién &p suit giam thu dugc san phim
tho néu & dé muc nay. LC-MS: tr = 0,50 phut (didu kién 3).

tert-Butyl 2-(1H-indol-5-yl)axetat. Dugc didu ché theo quy trinh chung 6 tix 5-
bromoindol (300 mg, 1,53 mmol), (2-(tert-butoxy)-2-oxoety)k&m(II) clorua (0,5M
trong Et,0, 6,00 mL, 3,00 mmol), Pdx(dba)s (70 mg, 0,077 mmol) va Q-Phos (110
mg, 0,15 mmol) trong dioxan (5 mL). Phan (mg xay ra hoan toan sau 1 gio & 90 °C.
Tinh ché phin tho bing FC tw dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 —
8:92 — 15:85, 10 g silicagel, tbc dd dong 10 mL/phut) thu duge hop cht néu & dé
muc nay. LC-MS: tr = 0,89 pht, MH" = 232,19 (diéu kién 3).

Axit 2-(1H-indol-5-yl)axetic. Gia nhiét hdn hop gdm tert-butyl 2-(1H-indol-5-
yl)axetat (50 mg, 0,22 mmol) va NaOH (11 mg, 0,26 mmol) trong MeOH (4 mL) dén
55 °C va khudy & nhiét d6 nay trong 2 gio. Lam ngudi hdn hop dén nhiét do trong
phong, va loai bo dung mdi trong diéu kién 4p suét giam. Pha lodng phan con lai béang
CH2Cly, va bd sung dung dich nuge HCI IM vao dén @6 pH 2-3. T4ch riéng cac pha,
va 16p hitu co dugc lam kho b%mg MgSOs, va loc. Dung mdi dugc loai bd trong diéu
kién 4p suét giam dé thu dugc hop cht thd néu ¢ d& muc nay. LC-MS: tr = 0,89 phit
(diéu kién 3).

tert-Butyl 2-(1-metyl-1H-indol-5-yl)axetat. Dugc didu ché theo quy trinh chung
6 tir 5-bromo-1-metylindol (321 mg, 1,53 mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II)
clorua (0,5M trong Et,0, 6,00 mL, 3,00 mmol), Pd>(dba)s (70 mg, 0,077 mmol) va Q-
Phos (110 mg, 0,15 mmol) trong dioxan (5 mL). Phan tng xay ra hoan toan sau 1 gio
& 90 °C. Tinh ché phan thd bang FC tu dong (Biichi, BtOAc / heptan 1:99 — 3:97 —
5:95 — 8:92 — 15:85, 10 g silicagel, tdc d6 dong 10 mL/phut) thu dugc hop chét néu
& d& muc niy. LC-MS: tr = 0,94 phut, MH* = 246,28 (diéu kién 3).

Axit 2-(I-metyl-1H-indol-5-yl)axetic. Gia nhiét hdn hop gbm tert-butyl 2-(1H-
indol-5-yl)axetat (53 mg, 0,22 mmol) va NaOH (11 mg, 0,26 mmol) trong MeOH (4
mL) dén 55 °C va khudy & nhiét do ndy trong 2 gio. Lam ngudi hon hop dén nhiét d6
trong phong, va loai bé dung mdi trong diéu kién &p sudt giam. Pha lodng phan con lai
bang CH>Cl, va bd sung dung dich nuée HCI 1M vao dén do pH 2-3. Tach riéng cac
pha, va 16p hitu co dugc lam kho bang MgS04, va loc. Dung méi duge loai bd trong
diéu kién &p sult giam dé thu duoc hop chét thd néu & d& muc nay. LC-MS: tr = 0,69
phut (diéu kién 3).
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tert-Butyl 2-(1-metyl-1H-indol-6-yl)axetat. Dugc didu ché theo quy trinh chung
6 tir 6-bromo-1-metylindol (321 mg, 1,53 mmol), (2-(tert-butoxy)-2-oxoetyl)k&€m(II)
clorua (0,5M trong Et20, 6,00 mL, 3,00 mmol), Pdx(dba)s (70 mg, 0,077 mmol) va Q-
Phos (110 mg, 0,15 mmol) trong dioxan (5 mL). Phan ng xay ra hoan toan sau 1 gio
& 90 °C. Tinh ché phin thd bang FC tw dong (Biichi, EtOAc / heptan 1:99 — 3:97 —
5:95 — 8:92 — 15:85, 10 g silicagel, tdc @6 dong 10 mL/phut) thu duoc hop chét néu
& d& muc nay. LC-MS: tr = 0,95 phut, MH* = 246,25 (diéu kién 3).

Axit 2-(1-Metyl-1H-indol-6-yl)axetic. Gia nhiét hén hop gdm tert-butyl 2-(1H-
indol-6-yl)axetat (53 mg, 0,22 mmol) va NaOH (11 mg, 0,26 mmol) trong MeOH (4
mL) dén 55 °C va khua?iy & nhiét d6 nay trong 2 gio. Lam ngudi hdn hop dén nhiét @6
trong phong, va loai bé dung moi trong diéu kién 4ap suat giam. Pha loang phan con lai
bing CH,Cly, va bb sung dung dich nuée HCI 1M dén d pH 2-3. Tach riéng cdc pha,
va 16p hitu co duge lam kho bang MgS04, va loc. Dung mdi dugce loai bo trong didu
kién 4p sudt gidm dé thu duoc hop chét thd néu & d& muc nay. LC-MS: tr = 0,69 phit
(diéu kién 3).

tert-Butyl 2-(1-metyl-1H-benzo[d]imidazol-6-yl)axetat. Dugc didu ché theo quy
trinh chung 6 tr 6-bromo-1-metyl-1H-benzo[d]imidazol (490 mg, 2,32 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong EtO, 5,10 mL, 2,55 mmol),
Pdy(dba)s (106 mg, 0,116 mmol) va Q-Phos (167 mg, 0,232 mmol) trong dioxan (4
mL). Phan tmg xay ra hoan toan sau 1 gio & nhiét do trong phong. Tinh ché phén tho
bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85,10 g
silicagel, tc d6 dong 10 mL/phit) thu duge hop chét néu & dé muc nay. LC-MS: tr =
0,59 phut, MH" = 247,11 (diéu kién 3).

Axit 2-(1-metyl-1H-benzo[d]imidazol-6-yl)axetic. Dugc didu ché theo quy trinh
chung 7 tu tert-butyl 2-(1-metyl-1H-benzo[d]imidazol-6-yl)axetat (50 mg, 0,203
mmol) va HCI (4M trong dioxan, 2 mL) trong CH2CL (4 mL). Phan ing xay ra hoan
toan sau 90 phut. Loai bo dung mdi trong didu kién 4p suét giam thu dugc san phim
tho néu & d& muc nay. LC-MS: tr = 0,36 phut (diu kién 3).

tert-Butyl 2-(1-metyl-1H-indazol-5-yl)axetat. Duoc didu ché theo quy trinh
chung 6 tit 5-bromo-1-metyl-1H-indazole (490 mg, 2,32 mmol), (2-(tert-butoxy)-2-
oxoetyDk&m(II) clorua (0,5M trong Et0, 5,10 mL, 2,55 mmol), Pdz(dba)s (106 mg,
0,116 mmol) va Q-Phos (167 mg, 0,232 mmol) trong dioxan (4 mL). Phan ing xay ra
hoan toan sau 1 gio & nhiét do trong phong. Tinh ché phin thd bang FC tu dong
(Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 10 g silicagel, tdc d6
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dong 10 mL/phut) thu dugce hop chét néu & d& muc nay. LC-MS: tr = 0,88 phut, MH"
= 247,14 (didu kién 3).

Axit 2-(1-metyl-1H-indazol-5-yl)axetic. Dugc didu ché theo quy trinh chung 7
tir tert-butyl 2-(1-metyl-1H-indazol-5-yl)axetat (50 mg, 0,20 mmol) va HCI (4M trong
dioxan, 2 mL) trong CH>Cl, (4 mL). Phan Umg xay ra hoan toan sau 4,5 h. Loai bo
dung mdi trong diéu kién &p sut giam thu dugc san phim thd néu & d& muc nay. LC-
MS: tr = 0,60 phut (diéu kién 3).

tert-Butyl 2-(1-metyl-1H-indazol-6-yl)axetat. Duogc didu ché theo quy trinh
chung 6 tir 6-bromo-1-metyl-1H-indazol (490 mg, 2,32 mmol), (2-(tert-butoxy)-2-
oxoetyl)k&m(II) clorua (0,5M trong Et:0, 5,10 mL, 2,55 mmol), Pdx(dba)s (106 mg,
0,116 mmol) va Q-Phos (167 mg, 0,232 mmol) trong dioxan (4 mL). Phan ing xay ra
hoan toan sau 1 gid & nhiét d6 trong phong. Tinh ché phin tho bing FC ty dong
(Biichi, EtOAc / heptan 1:99 — 3:97 — 5:95 — 8:92 — 15:85, 10 g silicagel, tde dd
dong 10 mL/phut) thu dugc hop chit néu & dé& muc nay. LC-MS: tr = 0,88 phut, MH"
= 247,14 (diéu kién 3).

Axit 2-(1-metyl-1H-indazol-6-yl)axetic. Dugc didu ché theo quy trinh chung 7
tir tert-butyl 2-(1-metyl-1H-indazol-6-yl)axetat (50 mg, 0,20 mmol) va HCI (4M trong
dioxan, 2 mL) trong CH2Cl, (4 mL). Phén tng xay ra hoan toan sau 6,5 h. Loai bd
dung mdi trong diéu kién ap suét giam thu duoc san pham thd néu & d& muc nay. LC-
MS: tr = 0,60 phut (didu kién 3).

tert-Butyl 2-(4-(3-flooxetan-3-yl)phenyl)axetat. Dugc diéu ché theo quy trinh
chung 6 tir 3-(4-bromophenyl)-3-flooxetan (WO2008156726, 150 mg, 0,649 mmol),
(2-(tert-butoxy)-2-oxoetyl)km(II) clorua (0,5M trong Et,O, 1,43 mL, 0,714 mmol),
Pda(dba)s (29,7 mg, 0,033 mmol) va Q-Phos (46 mg, 0,065 mmol) trong THF (4 mL).
Phan &g x4y ra hoan toan sau 2 gio & 85 °C. Tinh ché phan thd bing FC tu dong
(Biichi, EtOAc / heptan 10:90 — 30:70 — 50:50 — 75:25) thu dugc hop chét néu ¢ aé
muc nay. LC-MS: tg = 0,90 phut (diéu kién 3).

Axit 2-(4-(3-flooxetan-3-yl)phenyl) axetic. Khudy hdn hop gdm tert-butyl 2-(4-
(3-flooxetan-3-yl)phenyl)axetat (10 mg, 0,038 mmol) trong HCOOH (1 mL) & nhiét
d6 trong phong trong 1 gid. Dung mdi dugc loai b trong didu kién &p sult giam. Hoa
tan phan con lai trong CH2Cla, va rira hdn hop bang dung dich nuéec HCI 0,01M. Sau
khi phén b cac 16p trong Separator® (Biotage), c6 déc 16p hitu co trong diéu kién ap
sult giam dé thu duoc san phdm thd néu & dé muc nay. LC-MS: tr = 0,63 phit (didu
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kién 3).

tert-Butyl 2-(4-(3-hydroxyoxetan-3-yl)phenyl)axetat. Dugc didu ché theo quy
trinh chung 6 ti 3-(4-bromophenyl)oxetan-3-ol (W02008156726, 200 mg, 0,873
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et20, 3,66 mL, 1,83
mmol), Pda(dba)s (40 mg, 0,044 mmol) va Q-Phos (62 mg, 0,087 mmol) trong THF (4
mL). Phan tng xay ra hoan toan sau 2 gio & 85 °C. Tinh ché phﬁn tho bang FC tu
dong (Biichi, EtOAc / heptan 10:90 — 30:70 — 50:50 — 75:25) thu duogc hop chat
néu & d& muc nay. LC-MS: tr = 0,76 phut (diéu kién 3).

Axit 2-(4-(3-hydroxyoxetan-3-yl)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(4-(3-hydroxyoxetan-3-yl)phenyl)axetat (20 mg, 0,076 mmol)
trong HCOOH (1 mL). Phan Umg x4y ra hoan toan sau 1 gi& ¢ nhiét d6 trong phong.
Loai bé dung mdi trong didu kién 4p suét giam thu dugc san pham thd néu & dé muc
nay. LC-MS: tr = 0,48 phut (didu kién 3).

tert-butyl 2-(4-(3-Metyloxetan-3-yl)phenyl)axetat. Dugc didu ché theo quy
trinh chung 6 tir 3-(4-bromophenyl)-3-metyloxetan (105 mg, 0,462 mmol), (2-(tert-
butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et20, 1,02 mL, 0,509 mmol), Pdx(dba)s
(21 mg, 0,023 mmol) va Q-Phos (33 mg, 0,046 mmol) trong THF (2,5 mL). Phan ing
x4y ra hoan toan sau 1,5 gio & 85 °C. Tinh ché phin thé bang FC ty dong (Biichi,
EtOAc / heptan 10:90 — 30:70 — 50:50 = 75:25) thu dugc hop chat néu & d& muc
ndy. LC-MS: tr = 0,91 phut (diéu kién 3).

Axit 2-(4-(3-metyloxetan-3-yl)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tit tert-butyl 2-(4-(3-metyloxetan-3-yl)phenyl)axetat (25 mg, 0,095 mmol)
trong HCOOH (1 mL). Phéan tmg x4y ra hoan toan sau 1 gi¢' ¢ nhiét do trong phong.
Loai b6 dung moi trong diéu kién ap suét giam thu duoc san phém tho néu & d& muc
ndy. LC-MS: tr = 0,64 phut (diéu kién 3).

tert-Butyl 2-(3,3-dimetyl-2-oxoindolin-5-yl)axetat. Duoc didu ché theo quy
trinh chung 6 tr 5-bromo-3,3-dimetylindolin-2-on (367 mg, 1,53 mmol), (2-(tert-
butoxy)-2-oxoetyl)k&m(1I) clorua (0,5M trong Et20, 6,0 mL, 3,0 mmol), Pdx(dba)s (70
mg, 0,077 mmol) va Q-Phos (110 mg, 0,153 mmol) trong dioxan (5 mL). Phan Ung
xdy ra hoan toan sau 1,5 gi & 90 °C. Tinh ché phan tho bang FC tu dong (Bichi,
EtOAc / heptan 1:99 = 3:97 = 5:95 — 10:90 — 25:75 — 50:50) thu dugc hop chét
néu & d& muc nay. LC-MS: tr = 0,83 phit, MH* = 276,28 (diéu kién 3).

Axit 2-(3,3-dimetyl-2-oxoindolin-5-yl)axetic. Pugc didu ché theo quy trinh
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chung 7 tr tert-butyl 2-(3,3-dimetyl-2-oxoindolin-5-yl)axetat (56 mg, 0,20 mmol)
trong HC1 (4M trong dioxan, 2 mL) va CH2Cl» (4 mL). Phan ting xay ra hoan toan qua
dém & nhiét do trong phong. Loai bo dung moi trong diéu kién ap suit giam thu dugc

san pham tho néu & dé muc nay.

tert-Butyl 2-(1,3,3-trimetyl-2-oxoindolin-5-yl)axetat. Dugc didu ché theo quy
trinh chung 6 tit 5-bromo-1,3,3-trimetylindolin-2-on (170 mg, 0,669 mmol), (2-(tert-
butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong Et20, 2,6 mL, 1,3 mmol), Pd2(dba)s (31
mg, 0,033 mmol) va Q-Phos (48 mg, 0,077 mmol) trong dioxan (4 mL). Phan ing xay
ra hoan toan sau 20 phut & 90 °C. Tinh ché phén thé bang FC tu dong (Biichi, EtOAc /
heptan 1:99 = 3:97 = 5:95 = 10:90 — 25:75 — 50:50) thu dugc hop chit néu & dé
muc ndy. LC-MS: tr = 0,89 phat, MH" = 290,01 (diéu kién 3).

Axit 22-(1,3, 3-trimetyl-2-oxoindolin-5-yl)axetic. Duoc diéu ché theo quy trinh
chung 7 tir tert-butyl 2-(1,3,3-trimetyl-2-oxoindolin-5-yl)axetat (90 mg, 0,31 mmol)
trong HCI (4M trong dioxan, 2 mL) va CH2Clz (4 mL). Phén ng xdy ra hoan toan qua
dém & nhiét do trong phong. Loai bd dung méi trong didu kién ap sut giam thu dugc
san phim thé néu & d& muc ndy. LC-MS: tr = 0,63 phat, MH* = 275,23 (diéu kién 3).

tert-Butyl 2-(1-metyl-1H-benzo[d]imidazol-5-yl)axetat. Dugc didu ché theo quy
trinh chung 6 tit 5-bromo-1-metyl-1H-benzo[d]imidazol (490 mg, 2,32 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(I) clorua (0,5M trong EtO, 5,1 mL, 2,55 mmol),
Pdx(dba); (106 mg, 0,116 mmol) va Q-Phos (167 mg, 0,232 mmol) trong dioxan (4
mL). Phin {mg xay ra hoan toan sau 2 gio ¢ 90 °C. Tinh ché phin thé bing FC tu
dong (Biichi, EtOAc / heptan 1:99 — 3:97 = 5:95 = 10:90 — 25:75 — 50:50) thu
duoc hop chit néu & d& muc nay. LC-MS: tg = 0,60 phit, MH" = 246,99 (diéu kién 3).

Axit 2-(1-metyl-1H-benzo[d]imidazol-5-yl)axetic. Dugc didu ché theo quy trinh
chung 7 it tert-butyl 2-(1-metyl-1H-benzo[d]imidazol-5-yl)axetat (44 mg, 0,17 mmol)
trong HCI (4M trong dioxan, 2 mL) va CH2Cl> (4 mL). Phan tng x&y ra hoan toan sau
3 gid & nhiét d6 trong phong. Loai bé dung mdi trong didu kién ap suét giam thu dugc
san pham thd néu & d& myc nay. LC-MS: tr = 0,37 phit, MH* = 191,16 (diéu kién 3).

3-(4-Bromophenyl)-3-metoxyoxetan. Hoa tan 3-(4-bromophenyl)oxetan-3-ol
(W02008156726, 150 mg, 0,65 mmol) trong DMF (2,00 mL). Lam lanh hdn hop dén
0 °C, va bd sung NaH (29 mg, 0,72 mmol) vao. Khudy hdn hop trong 1 gi ¢ 0 °C, va
bd sung Mel (0,05 ml, 0,79 mmol) véo. Khudy hdn hop & nhiét d6 trong phong trong
3 ngdy. Bb sung nudc vao. Chiét hdn hop bing ete. Lam khd dich chiét hitu co két
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hop bing MgSOs, loc, va loai bd dung mdi trong didu kién 4p suét giam. Tinh ché
phan thd bing FC ty dong (Combiflash, cot 24 g, toc d6 dong 35 mL/phut, EtOAc /
heptan 0:100 = 10:90 — 30:70) thu dugc hop chét néu ¢ d& muc nay. LC-MS: tr =
0,80 phut, MH* = 205,30 (diéu kién 3).

tert-Butyl 2-(4-(3-metoxyoxetan-3-yl)phenyl)axetat. Dugc didu ché theo quy
trinh chung 6 tit 3-(4-bromophenyl)-3-metoxyoxetan (100 mg, 0,41 mmol), (2-(tert-
butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et20, 0,9 mL, 0,45 mmol), Pd2(dba)s
(19 mg, 0,021 mmol) va Q-Phos (29 mg, 0,041 mmol) trong dioxan (3 mL). Phan tng
xay ra hoan toan sau 2 gio & 90 °C. Tinh ché phdn thé bang FC tw dong (Biichi,
EtOAc / heptan 1:99 — 3:97 = 5:95 = 10:90 — 25:75 — 50:50) thu duoc hop chat
néu & dé muc nay. LC-MS: tr = 0,87 phut, (diéu kién 3).

Axit 2-(4-(3-metoxyoxetan-3-yl)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(4-(3-metoxyoxetan-3-yl)phenyl)axetat (40 mg, 0,14 mmol)
trong HCOOH (1 mL). Phan ng xay ra hoan toan sau 1 gio ¢ nhi¢t d§ trong phong.
Loai bdé dung mdi trong diéu kién ap suét giam thu duoc san phém tho néu & d& muc
nay. LC-MS: tr = 0,59 phut (diéu kién 3).

Céc hop chit néu trong cac vi du sau day duoc didu ché theo quy trinh chung 3,

tir cac axit carboxylic va aminopyrazol thich hop:

Vidu . LC-MS (tr; MH";
X Tén A Y n
sO diéu kién)
212 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1-metyl- | 0,75 phit; 3 82,26;
1H-pyrolo[2,3-b]pyridin-5-yl)-axetamit dieu kién 3
213 N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H- | 0,73 phut; 364,22;
pyrolo[2,3-b]pyridin-5-yl)-axetamit dicu kién 3
214 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,70 phut; 371,25;
1H-pyrolo[2,3-b]pyridin-5-yl)-axetamit dieu kién 3
215 N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,73 phut; 376,29;
1H-pyrolo[2,3-b]pyridin-5-yl)-axetamit dieu kién 3
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6- | 0,51 phut; 376,33;
216 L . A 1A
xyclopropyl-pyridin-3-yl)-axetamit diéu kién 4
217 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3-metyl- | 0,80 phut; 399,25;
2-0x0-2,3-dihydro-benzooxazol-6-yl)-axetamit diéu kién 3
218 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(2-oxo- | 0,75 phut; 385,18;
2,3-dihydro-benzooxazol-6-yl)-axetamit dieéu kién 3
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N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol- | 0,83 phut; 367,23;
219 . A 1A

5-yl)-axetamit diéu kién 3

290 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,88 phut; 381,29;
1H-indol-5-yl)-axetamit diéu kién 3

1 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,88 phit; 381,27;
1H-indol-6-yl)-axetamit dieéu kién 3

) N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3-metyl- | 0,62 phit; 3 82,29;
3H-benzoimidazol-5-yl)-axetamit dieéu kién 3

293 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,83 phut; 3 82,30;
1H-indazol-5-yl)-axetamit diéu kién 3

294 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,83 phut; 382,28;
1H-indazol-6-yl)-axetamit diéu kién 3

295 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo- | 0,85 Rhl’lt; 402,82;
oxetan-3-yl)-phenyl]-axetamit diéu kién 3

296 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- 0,73 phut; 400,1 1;
hydroxy-oxetan-3-yl)-phenyl]-axetamit diéu kién 3

297 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- 0,85 phut; 398,02;
metyl-oxetan-3-yl)-phenyl]-axetamit dieéu kién 3

298 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3,3- 0,78 phut; 41 1,29;
dimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl)-axetamit diceu kién 3

229 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3,3- 0,83 phut; 425,27;
trimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl)-axetamit dieu kién 3

230 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,62 phut; 382,29;
1H-benzoimidazol-5-yl)-axetamit diéu kién 3

731 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- 0,82 phut; 414,28;
metoxy-oxetan-3-yl)-phenyl]-axetamit dieu kién 3

Vi du 232 va 233: N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-I-
metoxy-etyl)-phenyl]-axetamit va N-[1-(3, 4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-
1-metoxy-etyl)-phenyl]-axetamit

Téch céc chit ddng phan dbi anh tir vi du 202 bing HPLC bét dbi thu dugc hop
chat néu & vi du 232 va 233. Cu hinh tuyét d6i ctia m4i chit ddng phan ddi anh dugc
quy dinh mdt cach tuy tién.

4-xyanophenetyl axetat. B6 sung pyridin (1,1 mL, 13,6 mmol) va Ac20 (0,51
mL, 5,44 mmol) vao dung dich chira 4-(2-hydroxyetyl)benzonitril (200 mg, 1,36
mmol) trong CH2CL (3 mL). Khudy hdn hop & nhiét do trong phong qua dém. Dung
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mdi duoc loai bo trong diéu kién &p sudt giam, va phan bb phan con lai gitta EO va
dung dich nudc HC1 1IM. Lép hitu co duge rira béng dung dich nuéc HCI 1M, dung
dich nude NaaCO3 10%, va nuée mudi. Lép hitu co duge lam khd bang MgSOs, loc,
va loai bé dung mdi trong diéu kién ap sudt giam dé thu duoc san pham thd néu & s
muc ndy. LC-MS: tg = 0,77 phat (diéu kién 3).

4-(N-Hydroxycarbamimidoyl)phenetyl axetat. B sung HONOHHCI (97,2 mg,
1,4 mmol) vao dung dich chira 4-xyanophenetyl axetat (241 mg, 1,27 mmol) trong
MeOH (4,2 mL). Khudy dung dich & 45 °C trong 45 gid, va dé ngudi dén nhiét dd
trong phong. Loai bo dung moi trong diéu kién ap sudt giam. Tinh ché phan thd bing
FC tu dong (Combiflash, 24 g silicagel, MeOH / CH2Cl> 0:100 = 5:95) thu duoc hop
chit néu & d& muc nay. LC-MS: tr = 0,45 phut, MH" = 223,08 (diéu kién 3).

4-(5-Metyl-1,2,4-oxadiazol-3-yl)phenetyl axetat. Khudy hon hop gbém 4-(N-
hydroxycarbamimidoyl)phenetyl axetat (50 mg, 0,225 mmol) trong Ac20 (0,225 mL)
& 100 °C trong 2 gio. Lam ngudi hén hop dén nhiét d6 trong phong, va loai bo dung
mdi trong diéu kién ap sudt giam. Lam kho phén con lai trong 10 Kugelrohr. Tinh ché
phan thé bang FC tw dong (Combiflash, 4 g silicagel, MeOH / CH2CI2 0:100 —
0,5:99,5) thu duoc hop chit néu & dé muc nay. LC-MS: tr = 0,81 phit, MH" = 247,22
(diéu kién 3).

2-(4-(5-Metyl-1,2,4-oxadiazol-3-yl)phenyl)etan-1-ol. Khudy hdn hop gdm 4-(5-
metyl-1,2,4-oxadiazol-3-yl)phenetyl axetat (38,5 mg, 0,156 mmol), K2CO3 (216 mg,
1,56 mmol), trong MeOH (1,35 mL) va nuéc (0,15 mL) & nhiét d6 trong phong qua
dém. Xir Iy hdn hop trong EtOAc va rira hai 14n bang nude. Lam kho 16p hitu co bing
NazSOy, loc, va loai bo dung moi trong didu kién ap suét giam. LC-MS: tr = 0,65 phut
(diéu kién 3).

Axit 2-(4-(5-metyl-1,2,4-oxadiazol-3-yl)phenyl)axetic. B6 sung CrO3 2M trong
H>S04, 0,288 mL, 0,575 mmoI) & nhiét d6 trong phong vao dung dich chia 2-(4-(5-
metyl-1,2,4-oxadiazol-3-yl)phenyl)etan-1-ol (23,5 mg, 0,1 15 mmol) trong axeton (1,5
mL). Khudy hén hop thu dugc & nhiét d6 trong phong trong 6 phut, va bd sung nudce
vao. Chiét hdn hop bing CHaCla (5x). Lam khd 16p hitu co két hop bang NaxS04, loc,
va loai bd dung méi trong diéu kién 4p sudt giam. LC-MS: tr = 0,65 phat, MH" =
260,23 (diéu kién 3).

4-(1,2,4-Oxadiazol-3-yl)phenetyl  axetat. Khudy hdn hop gdm  4-(N-
hydroxycarbamimidoyl)phenetyl axetat (50 mg, 0,225 mmol) trong HC(OEt)3 (0,225
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mL) & 100 °C trong 5 gio. Lam ngudi hdn hop dén nhiét d6 trong phong, va loai bo
dung moi trong didu kién 4p sudt giam. Lam kho phan tho trong 16 Kugelrohr dé thu
duge san pham thd néu & dé muc nay. LC-MS: tr = 0,80 phut (didu kién 3).

2-(4-(1,2,4-Oxadiazol-3-yl)phenyl)etan-1-ol. Khudy hdn hop gdm 4-(1,2,4-
oxadiazol-3-yl)phenetyl axetat (52,2 mg, 0,225 mmol), K2COs (311 mg, 2,25 mmol),
trong MeOH (1,94 mL) va nuée (0,22 mL) & nhi€t d6 trong phong qua dém. Xu ly
hdn hop trong EtOAc va rira hai Jan bang nudc. Lam kho 16p hitu co bang NaxSOs,
loc, va loai bé dung moi trong diéu kién ap suét giam. LC-MS: tr = 0,59 phut (diéu
kién 3).

Axit 2-(4-(1,2,4-oxadiazol-3-yl)phenyl)axetic. B6 sung CrO3; 2M trong H2SO4,
0,585 mL, 1,17 mmol) & nhiét d§ trong phong vao dung dich chira 2-(4-(1,2,4-
oxadiazol-3-yl)phenyl)etan-1-ol (44,5 mg, 0,234 mmol) trong axeton (3 mL). Khudy
hdn hop thu duoc & nhiét d6 trong phong trong 20 phit, va bd sung nude vao. Chiét
h&n hop bing CH2Clz (5x). Lam kho 16p hitu co két hop bing NaxSOx, loc, va loai bo
dung méi trong didu kién ap sudt giam. LC-MS: t = 0,62 phut (diéu kién 3).

tert-Butyl 2-(4-(3,3-difloxyclobutyl)phenyl)axetat. Dugc didu ché theo quy trinh
chung 6 tir 1-bromo-4-(3,3-difloxyclobutyl)benzen (US 20100197591, 22 mg, 0,089
mmol), (2-(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong EtO, 0,2 mL, 0,1
mmol), Pdx(dba); (4,1 mg, 0,045 mmol) va Q-Phos (6,3 mg, 0,089 mmol) trong
dioxan (1 mL). Phan ting x4y ra hoan toan sau 3 gi¢ ¢ 60 °C. Tinh ché phan thd bang
FC tu dong (Combiflash, EtOAc / heptan 0:100 80:20) thu dugc hop chét néu & daé
muc ndy. LC-MS: tr = 1,00 phut, (diéu kién 3).

Axit 2-(4-(3,3-difloxyclobutyl)phenyl)axetic. Duoc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(4-(3,3-difloxyclobutyl)phenyl)axetat (12 mg, 0,050 mmol)
trong HCOOH (0,55 mL). Phan {ng x4y ra hoan toan sau 2 gio & nhi¢t do trong
phong. Loai bo dung moi trong diéu kién 4p sut giam thu duoc san phim tho néu &
d& muc nay. LC-MS: tr = 0,78 phit (diéu kién 3).

tert-Butyl 2-(4-(oxetan-3-yloxy)phenyl)axetat. Dugc didu ché theo quy trinh
chung 6 tir 3-(4-bromophenoxy)oxetan (WO 2012120397, 68 mg, 0,30 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong EtO, 0,70 mL, 0,35 mmol),
Pdy(dba); (14 mg, 0,015 mmol) va X-Phos (7,1 mg, 0,015 mmol) trong THF (1,85
mL). Phan g xay ra hoan toan qua dém ¢ 50 °C. Tinh ché phﬁn tho bang FC tu dong
(Combiflash, MeOH / CH2Cl, 0:100 2:98) thu dugc hop chit néu & dé muc nay. LC-
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MS: tr = 0,88 phut, (diéu kién 3).

Axit 2-(4-(oxetan-3-yloxy)phenyl)axetic. Dugc diéu ché theo quy trinh chung 7
tlr tert-butyl 2-(4-(oxetan-3-yloxy)phenyl)axetat (40 mg, 0,15 mmol) trong HCOOH
(1,5 mL). Phan tmg x4y ra hoan toan sau 2,5 gio & nhiét d¢ trong phong. Loai bo dung
mdi trong diéu kién ap sut giam thu dugc san phim tho nédu & dé muc nay. LC-MS: tr
= 0,60 phut (didu kién 3).

1-Bromo-4-(3, 3-difloxyclobutoxy)benzen. Hoa tan PPhs (267 mg, 1,02 mmol)
trong toluen khan (2 mL) va lam lanh dén 0 °C. Bb sung nho giot dietyl
azodicarboxylat (0,165 mL, 1,02 mmol) va khudy dung dich mau vang sang thu duoc
& 0 °C trong 10 phut. B6 sung dung dich chira 3,3-difloxyclobutanol (100 mg, 0,925
mmol) trong toluen (0,8 ml) vao. Sau khi khudy thém trong 10 phut & nhiét do trong
phong, bb sung 4-bromophenol (160 mg, 0,925 mmol) vao, va khudy dung dich &
100°C qua dém. Lam ngudi hdn hop dén nhiét do trong phong, va loai bé dung mdi
trong didu kién ap suit giam. Tinh ché phan tho bang FC tw dong (Combiflash, 40 g
silicagel, EtOAc / heptan 0:100 — 5:95) thu dugc hop chét néu & d& muc nay. LC-
MS: tr = 0,94 phut (didu kién 3).

tert-Butyl 2-(4-(3,3-difloxyclobutoxy)phenyl)axetat. Dugc didu ché theo quy
trinh chung 6 tir 1-bromo-4-(3,3-difloxyclobutoxy)benzen (78 mg, 0,30 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(I) clorua (0,5M trong EtO, 0,74 mL, 0,37 mmol),
Pdy(dba); (14 mg, 0,015 mmol) va X-Phos (7,1 mg, 0,015 mmol) trong THF (1,85
mL). Phan (ing xay ra hoan toan qua dém & 50 °C. Tinh ché phan tho béng FC ty dong
(Combiflash, MeOH / CHzCl, 0:100 2:98) thu dwoc hop chat néu & d& muc nay. LC-
MS: tr = 0,98 phut, (diéu kién 3).

Axit 2-(4-(3,3-difloxyclobutoxy)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 ti tert-butyl 2-(4-(3,3-difloxyclobutoxy)phenyl)axetat (66 mg, 0,22 mmol)
trong HCOOH (2,2 mL). Phan mg xay ra hoan toan sau 40 phut ¢ nhiét do trong
phong. Loai bo dung moi trong didu kién 4p suit giam thu duge san phim thd néu &
d& muc ndy. LC-MS: tr = 0,77 phut (diéu kién 3).

(3-Metyloxetan-3-yl)metyl 4-metylbenzensulfonat. Hoa tan p-Toluensulfonyl
clorua (2,17 g, 11,4 mmol) trong CH2CL: (9,5 mL) & nhiét dd trong phong. B6 sung
pyridin (1,53 mL, 19 mmol) vao, sau d6 bd sung 3-metyl-3-oxetanmetanol (0,977 mL,
9,5 mmol). Khudy dung dich & nhiét do trong phong trong 4 gio. Pha lodng dung dich
bang. CH>Cl, va rira bang dung dich nu¢ec HCI 0,IM va rira béng dung dich nudc
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NaHCOs3 bdo hoa. Lam kho 16p hitu co bﬁng NazS0y4, loc, va loai béd dung mdi trong
didu kién &p suAt gidm. Tinh ché phin thd bing FC ty dong (Combiflash,
EtOAc/heptan 0:100 = 60:40) thu dugc hop chit néu & d& myc ndy. LC-MS: tr = 0,80
phut, MH* = 257,17 (diéu kién 3).

3-((4-Bromophenoxy)metyl)-3-metyloxetan. Khudy hdén hop gbm  (3-
metyloxetan-3-yl)metyl 4-metylbenzensulfonat (500 mg, 1,95 mmol), 4-bromphenol
(371 mg, 2,15 mmol), KI (139 mg, 0,839 mmol) va K2CO3 (539 mg, 3,9 mmol) trong
DMF (2,8 mL) & 130 °C trong 1,5 gio. Lam ngudi hdn hop dén nhiét d trong phong,
va phan b gitta EtOAc va nude. Lép hitu co dugc rira bang nudc (3x), lam khod bang
NazSOq, loc, va loai bd dung mdi trong diéu kién ép sudt giam. Tinh ché phan tho
bing FC (Combiflash, cft 12 g, EtOAc / heptan 0:100 — 30:70) thu dugc hop chit
néu & d& muc nay. LC-MS: tr = 0,87 phut (diéu kién 3).

tert-Butyl 2-(4-((3-metyloxetan-3-yl)metoxy)phenyl)axetat. Duoc didu ché theo
quy trinh chung 6 tir 3-((4-bromophenoxy)metyl)-3-metyloxetan (200 mg, 0,778
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et20, 2,34 mL, 1,17
mmol), Pdx(dba)s (36 mg, 0,039 mmol) va X-Phos (19 mg, 0,039 mmol) trong THF
(4,9 mL). Phan tmg xay ra hoan toan sau 1,5 gio & nhiét do trong phong. Tinh ché
phan tho bing FC tu déng (Combiflash, MeOH / CH2Clz 0:100 2:98) thu dugc hop
chét néu & d& muc nay. LC-MS: tr = 0,93 phut, (diéu kién 3).

Axit 2-(4-((3-metyloxetan-3-yl)metoxy)phenyl)axetic. Dugc didu ché theo quy
trinh chung 7 tir tert-butyl 2-(4-((3-metyloxetan-3-yl)metoxy)phenyl)axetat (105 mg,
0,36 mmol) trong HCOOH (3,4 mL). Phan g xay ra hoan toan sau 1,5 gio & nhiét
dd trong phong. Loai bé dung moi trong diéu kién 4p sudt giam thu dugc san phim
th6 néu & d& muc nay. LC-MS: tr = 0,68 phut (diéu kién 3).

Oxetan-3-ylmetyl 4-metylbenzensulfonat. Hoa tan p-toluensulfonyl clorua (370
mg, 1,94 mmol) trong pyridin (1,62 mL, 20 mmol). B sung 3-oxetanmetanol (150
mg, 1,62 mmol) vao. Khudy dung dich & nhiét do trong phong trong 3 gi¢. Pha loang
dung dich bang EtOAc, va ria bang dung dich nuéec HC1 0,1M va rira bang dung dich
nude NaHCOs3 bdo hoa. Lam khé 16p hitu co bﬁng NazSOy, loc, va loai bo dung mdi
trong diéu kién éap sudt giam. Tinh ché phén thd bang FC tu dong (Combiflash,
EtOAc/heptan 0:100 — 50:50) thu dugc hop chit néu & @& muc nay. LC-MS: tr = 0,75
phut, MH* = 243,12 (diéu kién 3).

3-((4-Bromophenoxy)metyl)-3-oxetan. Khudy hén hop gdbm oxetan-3-ylmetyl

-130-



31931

4-metylbenzensulfonat (300 mg, 1,24 mmol), 4-bromphenol (236 mg, 1,36 mmol), KI
(88 mg, 0,43 mmol) va K2CO3 (342 mg, 2,48 mmol) trong DMF (1,8 mL) & 130 °C
trong 1,5 gi¢. Lam ngudi hdn hop dén nhiét d6 trong phong, va phan b gitta EtOAc
va nude. Lép hitu co dugc rira bang nudc (3x), lam kho bang NaxSO0s, loc, va loai bo
dung mdi trong didu kién ap sudt giam. Tinh ché phan thd bang FC (Combiflash, 12 g
silicagel, EtOAc / heptan 0:100 = 30:70) thu duge hop chit néu & dé muc nay. LC-
MS: tr = 0,82 phut (diéu kién 3).

tert-Butyl 2-(4-(oxetan-3-ylmetoxy)phenyl)axetat. Dugc didu ché theo quy trinh
chung 6 tir 3-((4-bromophenoxy)metyl)-3-oxetan (182 mg, 0,749 mmol), (2-(tert-
butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong Et20, 2,2 mL, 1,1 mmol), Pdx(dba)s (34
mg, 0,037 mmol) va X-Phos (18 mg, 0,037 mmol) trong THF (4,7 mL). Phan Gng xay
ra hoan toan sau 2,5 gid & nhiét do trong phong. Tinh ché phén tho bang FC tu dong
(Combiflash, MeOH / CH,Cl, 0:100 2:98) thu duge hop chét néu & dé muc nay. LC-
MS: tr = 0,89 phut, (diéu kién 3).

Axit 2-(4-(oxetan-3-ylmetoxy)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(4-(oxetan-3-ylmetoxy)phenyl)axetat (95 mg, 0,34 mmol)
trong HCOOH (1,3 mL). Phan (g xay ra hoan toan sau 2 gio ¢ nhiét do trong phong.
Loai bé dung mdi trong didu kién 4p suét giam thu dugc san pham thd néu & dé muc
nay. LC-MS: tr = 0,62 phut (diéu kién 3).

(3,3-diflo-1-metylxyclobutyl) metyl 4-metylbenzensulfonat. Hoa tan  p-
toluensulfonyl clorua (252 mg, 1,32 mmol) trong pyridin (1,1 mL). B6 sung (3,3-
diflo-1-metyl-xyclobutyl)metanol (150 mg, 1,10 mmol) vao. Khudy dung dich & nhiét
d6 trong phong qua dém. Pha lodng dung dich bang EtOAc, va ria bang dung dich
nuée HC1 0,1M va rira bang dung dich nuéc NaHCO3 bio hoa. Lép hitu co duoc lam
kho bang NaxSOs, loc, va loai bo dung mdi trong didu kién 4p sut giam dé thu dugc
san phim thé néu & d& myc nay. LC-MS: tr = 0,93 phat, MH" = 243,12 (didu kién 3).

1-Bromo-4-((3, 3-diflo-1-metylxyclobutyl) metoxy) benzen. Khudy hén hop gdm
(3,3-diflo-1-metylxyclobutyl)metyl 4-metylbenzensulfonat (232 mg, 0,799 mmol), 4-
bromphenol (152 mg, 0,879 mmol), KI (57 mg, 0,34 mmol) va K2COs (221 mg, 1,60
mmol) trong DMF (1,2 mL) ¢ 130 °C trong 2,5 h. Lam ngudi hén hop dén nhiét do
trong phong, va phan bb gitta EtOAc va nudce. Lop hitu co duge rira bang nude (3x),
Jam khé bing NaxSOs, loc, va loai bd dung mdi trong diéu kién 4p suit giam. Tinh ché
phan tho bang FC (Combiflash, 12 g silicagel, EtOAc / heptan 0:100 — 30:70) thu
duoce hop chét néu & d& muc nay. LC-MS: tr = 1,01 phit (didu kién 3).
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tert-Butyl 2-(4-((3,3-diflo-1-metylxyclobutyl)metoxy)phenyl)axetat. Dugc didu
ché theo quy trinh chung 6 tr 1-bromo-4-((3,3-diflo-1-
metylxyclobutyl)metoxy)benzen (152 mg, 0,522 mmol), (2-(tert-butoxy)-2-
oxoetyl)kém(II) clorua (0,5M trong Et:0, 1,57 mL, 0,78 mmol), Pda(dba); (24 mg,
0,026 mmol) va X-Phos (12,4 mg, 0,026 mmol) trong THF (3,3 mL). Phan Gng xay ra
hoan toan sau 2,5 gid & nhiét d§ trong phong. Tinh ché phan thd bang FC tu dong
(Combiflash, MeOH / CHaCl, 0:100 2:98) thu duge hop chét néu & d& muc nay. LC-
MS: tr = 1,04 phut, (diéu kién 3).

Axit 2-(4-((3,3-diflo-1-metylxyclobutyl)metoxy)phenyl)axetic. Pugc diéu ché
theo quy trinh chung 7 tr tert-butyl 2-(4-((3,3-diflo-1-
metylxyclobutyl)metoxy)phenyl)axetat (100 mg, 0,306 mmol) trong HCOOH (1,2
mL). Phan tng x4y ra hoan toan sau 2 gid & nhiét do trong phong. Loai bo dung mdi
trong diéu kién ap suit giam thu duge san phim thd néu & dé myc nay. LC-MS: tr =
0,85 phut (diéu kién 3).

(3, 3-difloxyclobutyl)metyl 4-metylbenzensulfonat. Hoa tan p-toluensulfonyl
clorua (281 mg, 1,47 mmol) trong pyridin (1,23 mL). BS sung (3,3-
difloxyclobutyl)metanol (150 mg, 1,23 mmol) vao. Khudy dung dich & nhiét do trong
phong qua dém. Pha lodng dung dich bang EtOAc, va rira bang dung dich nudc HCI
0,1M va rira bang dung dich nuéc NaHCOj3 bdo hoa. Lép hitu co duge lam kho bang
NaxSO4, loc, va loai bo dung moi trong didu kién 4p suét giam d8 thu dwoc san phim
thd néu & d& muc nay. LC-MS: tr = 0,90 phut (diéu kién 3).

1-Bromo-4-((3,3-difloxyclobutyl)metoxy)benzen. Khudy hdn hop gdm (3,3-
difloxyclobutyl)metyl 4-metylbenzensulfonat (227 mg, 0,822 mmol), 4-bromphenol
(156 mg, 0,904 mmol), KI (59 mg, 0,35 mmol) va K2COs (227 mg, 1,64 mmol) trong
DMF (1,2 mL) & 130 °C trong 2,5 gid. Lam ngudi hdn hop dén nhiét do trong phong,
va phan b gitta EtOAc va nude. L6p hitu co dugce rira bang nudce (3x), lam khod béang
Na:SOs, loc, va loai bo dung modi trong didu kién &p suét giam. Tinh ché phan thd
bing FC (Combiflash, 12 g silicagel, EtOAc / heptan 0:100 — 30:70) thu dugc hop
chét néu & d& muc nay. LC-MS: tr = 0,97 phit (diéu kién 3).

tert-butyl 2-(4-((3,3-difloxyclobutyl)metoxy)phenyl)axetat. Duoc diéu ché theo
quy trinh chung 6 tt 1-bromo-4-((3,3-difloxyclobutyl)metoxy)benzen (102 mg, 0,368
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(Il) clorua (0,5M trong Et:0, 1,52 mL, 0,76
mmol), Pdx(dba)s (17 mg, 0,018 mmol) va X-Phos (8,8 mg, 0,018 mmol) trong THF
(2,3 mL). Phan Umg xay ra hoan toan sau 2,5 gio ¢ nhiét do trong phong. Tinh ché

-132-



31931

phan thd bang FC ty dong (Combiflash, EtOAc / heptan 0:100 10:90) thu dwugc hop
chét néu & d& myc nay. LC-MS: tr = 1,00 phut, (diéu kién 3).

Axit 2-(4-((3,3-difloxyclobutyl)metoxy)phenyl)axetic. Pugc diéu ché theo quy
trinh chung 7 ti tert-butyl 2-(4-((3,3-difloxyclobutyl)metoxy)phenyl)axetat (72 mg,
0,231 mmol) trong HCOOH (0,87 mL). Phan ng x4y ra hoan toan sau 2 git' ¢ nhiét
do trong phong. Loai bd dung moi trong didu kién 4p sut giam thu dugc san phim
thd néu & d& muc ndy. LC-MS: tr = 0,80 phut (diéu kién 3).

(3-flooxetan-3-yl)metyl 4-metylbenzensulfonat. p-Toluenesulfonyl clorua (216
mg, 1,13 mmol) dugc hoa tan trong CH2Cl> (0,95 mL). B sung pyridin (0,152 mL,
1,89 mmol) va (3-flooxetan-3-yl)metanol (WO 2011084402, 100 mg, 0,943 mmol)
vao. Khudy dung dich & nhiét do trong phong trong 6 gio. Pha loang dung dich bang
CH;,Cly, va rira bang dung dich nuéc HCI 0,1M va rira bang dung dich nuéc NaHCO3
bio hoa. Lép hitu co duoc lam kho bang Na»SOs, loc, va loai bd dung mdi trong diéu
kién 4p sudt giam d8 thu dugc san pham thd néu & d& muc nay. LC-MS: tz = 0,80
phut, MH" = 261,13 (diéu kién 3).

3-((4-Bromophenoxy)metyl)-3-flooxetan. Khuiy hdn hop gdm (3-flooxetan-3-
yl)metyl 4-metylbenzensulfonat (138 mg, 0,530 mmol), 4-bromphenol (101 mg, 0,583
mmol), KI (38 mg, 0,23 mmol) va K2COs (147 mg, 1,06 mmol) trong DMF (0,75 mL)
& 130 °C trong 1,5 gid. Lam ngudi hon hop dén nhiét d6 trong phong, va phin bb giita
EtOAc va nude. Lop hitu co duge rira bang nudc (3x), lam khd bang NaxSOs, loc, va
loai bo dung moi trong didu kién 4p suit giam. Tinh ché phin thd bang FC
(Combiflash, 12 g silicagel, EtOAc / heptan 0:100 — 30:70) thu dugc hop chit néu &
dé muc nay. LC-MS: tr = 0,84 phut (diéu kién 3).

tert-Butyl 2-(4-((3-flooxetan-3-yl)metoxy)phenyl)axetat. Dugc didu ché theo
quy trinh chung 6 tit 3-((4-bromophenoxy)metyl)-3-flooxetan (84 mg, 0,32 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(I) clorua (0,5M trong EtO, 1,28 mL, 0,64 mmol),
Pdy(dba)s (15 mg, 0,016 mmol) va X-Phos (7,6 mg, 0,016 mmol) trong THF (2,0 mL).
Phan ting xay ra hoan toan sau 3 gio ¢ nhiét do trong phong. Tinh ché phan thd bang
FC ty dong (Combiflash, MeOH / CH>Clp 0:100 — 2:98) thu duge hop chat néu & dé
muc nay. LC-MS: tr = 0,91 pht, (diéu kién 3).

Axit 2-(4-((3-flooxetan-3-yl)metoxy)phenyl)axetic. Dugc didu ché theo quy
trinh chung 7 tit tert-butyl 2-(4-((3-flooxetan-3-yl)metoxy)phenyl)axetat (63 mg, 0,21
mmol) trong HCOOH (0,80 mL). Phan (ing xay ra hoan toan sau 3 gio ¢ nhiét do
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trong phong. Loai bd dung mdi trong didu kién &p sudt giam thu dugc san phim thd
néu & d& muc nay. LC-MS: tr = 0,65 phut (diéu kién 3).

5-Bromo-2-(3-metoxyoxetan-3-yl)pyridin. B6 sung NaH (60% trong dau, 303
mg, 7,57 mmol) vao dung dich di dugc lam lanh trong da chira 3-(5-bromopyridin-2-
yl)oxetan-3-ol (US 14/018,993, 1,34 g, 5,82 mmol) trong DMF (30 mL), va hon hop
duoe khudy ¢ 0 °C trong 30 phut. Mel (0,44 mL, 6,99 mmol) duoc bd sung, va hon
hop duoc khudy & nhiét d§ trong phong qua dém. Pha loéng hdn hop bang nude (100
mL) va EtOAc (100 mL). Tach riéng céc 16p. Chiét pha nu6c bang EtOAc (2x 50
mL). Rira 16p hitu co két hop bé‘lng nuée va nude mudi, 1am khd béng MgSOqs, loc, va
loai bé dung moi trong didu kién 4p sudt giam. Tinh ché phén thd bang FC tu dong
(Flash master, cdt 100 g, tbc @6 dong: 45 mL/phit, EtOAc / heptan 0:100 — 50:50)
thu duoc hop chét néu & d& muc nay. LC-MS: tr = 0,66 phut, MH* = 244,06 (diéu
kién 3).

tert-Butyl 2-(6-(3-metoxyoxetan-3-yl)pyridin-3-yl)axetat. Dugc didu ché theo
quy trinh chung 6 tit 5-bromo-2-(3-metoxyoxetan-3-yl)pyridin (366 mg, 1,50 mmol),
(2-(tert-butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et,O, 6,0 mL, 3,0 mmol),
Pdx(dba)s (69 mg, 0,075 mmol) va X-Phos (37 mg, 0,075 mmol) trong THF (20 mL).
Phan Ung xay ra hoan toan qua dém & 45 °C. Tinh ché phan thd bing HPLC thu dugc
hop chét néu & d& myc nay. LC-MS: t = 0,71 phut, MH" = 280,29 (diéu kién 3).

Axit 2-(6-(3-metoxyoxetan-3-yl)pyridin-3-yl)axetic. Dugc didu ché theo quy
trinh chung 7 t tert-butyl 2-(6-(3-metoxyoxetan-3 -yl)pyridin-3-yl)axetat (50 mg, 0,18
mmol) trong HCOOH (2,0 mL). Phan ung xdy ra hoan toan qua dém & nhiét do trong
phong. Loai bo dung mdi trong didu kién 4p suét giam thu dugc san phim thé néu &
& muc nay. LC-MS: tr = 0,40 phut, MH" = 224,20 (diéu kién 3).

6-Bromo-1,3-dimetyl-1H-indol. BS sung NaH (60% trong dau, 381 mg, 9,52
mmol) vao dung dich d& duoc lam lanh trong dé chira 6-bromo-3-metylindol (1,00 g,
4,76 mmol) trong DMF (20 mL), va hdn hop duge khudy & 0 °C trong 30 phat. Mel
(0,449 mL, 7,14 mmol) dugc bd sung, va hon hop duogc khudy & nhiét d trong phong
trong 2 gio. Pha lodng hdn hop bang nuéc (100 mL) va EtOAc (100 mL). Tach riéng
cac 16p. Chiét pha nude bang BtOAc (2x 50 mL). Rira 16p hitu co két hop bang nuée
va nude mudi, lam kho bang MgS04, loc, va loai bd dung mdi trong didu kién ap sudt
giam dé thu duoc san phém tho néu & d& muc nay. LC-MS: tr = 0,95 phut (diéu kién
3).
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tert-Butyl 2-(1,3-dimetyl-1H-indol-6-yl)axetat. Duoc didu ché theo quy trinh
chung 6 tit 6-bromo-1,3-dimetyl-1H-indol (300 mg, 1,34 mmol), (2-(tert-butoxy)-2-
oxoetyl)kém(II) clorua (0,5M trong Et20, 5,4 mL, 2,7 mmol), Pda(dba)s (61 mg, 0,067
mmol) va X-Phos (33 mg, 0,067 mmol) trong THF (20 mL). Phéan ung xay ra hoan
toan qua dém ¢ 45 °C. Tinh ché phan thd bang HPLC thu dugc hop chét néu & d&& muc
nay. LC-MS: tr = 0,98 phut, MH" = 260,29 (diéu kién 3).

Axit 2-(1,3-dimetyl-1H-indol-6-yl)axetic. Dugc didu ché theo quy trinh chung 7
tlr tert-butyl 2-(1,3-dimetyl-1H-indol-6-yl)axetat (50 mg, 0,19 mmol) trong HCOOH
(2,0 mL). Phan {mg xay ra hoan toan sau 3 gio ¢ nhiét do trong phong. Loai bd dung
mdi trong didu kién ap suit giam thu duogc san phim thd néu & dé muc nay. LC-MS: tr
=(,75 phat, MH" = 204,28 (didu kién 3).

tert-Butyl 2-(1,3-dimetyl-1H-indol-5-yl)axetat. Dugc didu ché theo quy trinh
chung 6 tit 5-bromo-1,3-dimetyl-1H-indol (Repka, L. M.; Ni, J.; Reisman, S. E. I
Am. Chem. Soc., 2010, 132, 14418, 300 mg, 1,34 mmol), (2-(tert-butoxy)-2-
oxoetyl)kém(II) clorua (0,5M trong Et20, 5,4 mL, 2,7 mmol), Pdy(dba)s (61 mg, 0,067
mmol) va X-Phos (33 mg, 0,067 mmol) trong THF (20 mL). Phén tng xay ra hoan
toan qua dém ¢ 45 °C. Tinh ché phén thd bang HPLC thu duoc hop chét néu & dé muc
nay. LC-MS: tr = 0,98 phut, MH" = 260,30 (didu kién 3).

Axit 2-(1, 3-dimetyl-1H-indol-5-yl)axetic. Dugc diéu ché theo quy trinh chung 7
tlr tert-butyl 2-(1,3-dimetyl-1H-indol-5-yl)axetat (50 mg, 0,19 mmol) trong HCOOH
(2,0 mL). Phan tng xay ra hoan toan sau 3 gio ¢ nhiét do trong phong. Loai bd dung
mdi trong diéu kién ap sudt giam thu duoc san phim tho néu & dé muc nay. LC-MS: t&r
= 0,75 phat, MH* = 204,30 (diéu kién 3).

tert-Butyl 2-(4-(I1-(triflometyl)xyclopropyl)phenyl)axetat. Duoc diéu ché theo
quy trinh chung 6 tu 1-bromo-4-(1-(triflometyl)xyclopropyl)benzen (1,00 g, 3,77
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et,0, 10,6 mL, 5,3
mmol), Pda(dba)s (69 mg, 0,076 mmol) va X-Phos (37 mg, 0,076 mmol) trong THF
(20 mL). Phan ting x&y ra hoan toan qua dém & nhiét do trong phong. Tinh ché phan
tho bang FC tw dong (Combiflash, EtOAc / heptan 0:100 dén 45:55) thu duge hop
chét néu & d& muc nay. LC-MS: tr = 1,02 phut, (diéu kién 3).

Axit 2-(4-(1-(triflometyl)xyclopropyl)phenyl)axetic. Dugc didu ché theo quy
trinh chung 7 ti tert-butyl 2-(4-(1-(triflometyl)xyclopropyl)phenyl)axetat (100 mg,
0,33 mmol) trong HCOOH (2,3 mL). Phan {mg xay ra hoan toan sau 2,5 gio & nhiét
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dd trong phong. Loai bd dung moi trong didu kién 4p sudt giam thu dugc san phim
thé néu & d& muc nay. LC-MS: tr = 0,82 phit (diéu kién 3).

5-Bromo-2-(3-flooxetan-3-yl)pyridin. B6 sung nho giot (dietylamino)sulfur
triflorua (1,72 mL, 13 mmol) vao dung dich chura 3-(5-bromopyridin-2-yl)oxetan-3-ol
(2,50 g, 10,9 mmol) trong CH2Clz (60 mL) dwoc lam lanh & -78 °C. Khudy hdn hop
thu dugc ¢ -78 °C trong 90 phut, khudy tiép & 0 °C trong 20 phit. Hon hop duoc dap
tat phan tmg cAn than bang dung dich nuéc bdo hoa NaHCOs3 (100 mL). Tach riéng
céc 16p va chiét pha nuéce bang CH>Cl> (2x 100 mL). Rura 16p hitu co két hop bang
nuée mudi (1 x 100 mL), lim khd bing MgSO4, loc, va loai bé dung méi trong diéu
kién 4p suét giam. Tinh ché phan con lai bang FC tu dong (Flash master, c6t 100 g,
the d6 dong 45 mL/phit, EtOAc/heptan 0:100 — 25:75) thu duge hop chat néu & dé
muc ndy. LC-MS: tr = 0,72 phut, MH" = 232,04 (diéu kién 3).

tert-Butyl 2-(6-(3-flooxetan-3-yl)pyridin-3-yl)axetat. Dugc diéu ché theo quy
trinh chung 6 tit 5-bromo-2-(3-flooxetan-3-yl)pyridin (600 mg, 2,59 mmol), (2-(tert-
butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et;0, 10,4 mL, 5,2 mmol), Pdy(dba)s
(118 mg, 0,129 mmol) va X-Phos (64 mg, 0,129 mmol) trong THF (20 mL). Phan tng
x4y ra hoan toan qua dém & 45 °C. Tinh ché phén thé bang FC tu dong (Combiflash,
EtOAc / heptan 0:100 20:80) thu dugc hop chét néu & dé muyc nay. LC-MS: tr = 0,80
phut, MH* = 268,20 (diéu kién 3).

Axit 2-(6-(3-flooxetan-3-yl)pyridin-3-yl)axetic. Dugc didu ché theo quy trinh
chung 7 tit tert-butyl 2-(6-(3-flooxetan-3-yl)pyridin-3-yl)axetat (200 mg, 0,748 mmol)
trong HCOOH (5,0 mL). Phan ung xay ra hoan toan qua dém & nhiét do trong phong.
Loai boé dung méi trong diéu kién 4p suét giam thu dugc san pham thd néu & d& muc
nay. LC-MS: tr = 0,50 phut, MH" = 212,12 (didu kién 3).

5-Bromo-1,3-dimetyl-1H-pyrolo[2,3-b]pyridin. B4 sung NaH (60 trong dau,
284 mg, 7,11 mmol) vao dung dich di dugc lam lanh trong da chira 5-bromo-3-metyl-
7-azaindol (1,0 g, 4,74 mmol) trong THF (12 mL). Khudy hdn hop & nhiét do trong
phong trong 15 phut, tiép theo 1am lanh lai dén 0 °C. B6 sung Mel (1,19 mL, 19
mmol) vao, va khqu hdn hop thu duge ¢ 0 °C trong 10 phut, tiép theo & nhiét do
trong phong qua dém. B6 sung tir tir nude vao, sau do bd sung MgSO4. Loc hdn hop,
va loai bo dung moi trong diéu kién 4p sudt giam. Tinh ché phan con lai bang FC tu
dong (Combiflash, cot 40 g, tbc d6 dong 40 mL/phtt, EtOAc / heptan 0:100 —20:80)
thu duge hop chit néu & d& myc nay. LC-MS: tr = 0,87 phut, MH" = 226,94 (didu
kién 3).
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tert-Butyl 2-(1,3-dimetyl-1H-pyrolo[2,3-b[pyridin-5-yl)axetat. Dugc didu ché
theo quy trinh chung 6 t 5-bromo-1,3-dimetyl-1H-pyrolo[2,3-b]pyridin (450 mg,
1,98 mmol), (2-(tert-butoxy)-2-oxoetyl)k8m(II) clorua (0,5M trong EtO, 8,00
mL,4,00 mmol), Pda(dba)s (91 mg, 0,099 mmol) va X-Phos (49 mg, 0,099 mmol)
trong THF (30 mL). Phan tmg xay ra hoan toan qua dém & 75 °C. Tinh ché phén thd
bing FC tu dong (Combiflash, EtOAc / heptan 0:100 30:70) thu dugc hop chét néu &
d muc nay. LC-MS: tr = 0,76 phut, MH* = 261,16 (diéu kién 3).

Axit 2-(1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl)axetic. Dugc didu ché theo
quy trinh chung 7 tu tert-butyl 2-(1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl)axetat
(375 mg, 1,41 mmol) trong HCOOH (9,3 mL). Phan mg xay ra hoan toan qua dém &
nhiét d6 trong phong. Loai bo dung mdi trong didu kién 4p sudt giam thu dugc san
phém thé néu & d&& myc nay. LC-MS: tr = 0,50 phut, MH" = 205,18 (diéu kién 3).

5-Bromo-3-xyclobutyl-1H-indol. bd sung nho giot dung dich chua 5-
bromoindol (990 mg, 5 mmol) va xyclobutanon (0,374 mL, 5 mmol) trong toluen (2,5
mL) vao dung dich chita EtsSiH (2,45 mL, 15 mmol) va axit tricloaxetic (0,75 mL,
7,36 mmol) trong toluen (5 mL), & 70 °C . Khuéy hdn hop thu duge & nhiét do nay
qua dém. Lam ngudi hdn hop dén nhiét do trong phong, va bd sung dung dich nuéc
NaxCO3 10%. B6 sung Et20 vao, va tach riéng cac 16p. Chiét 16p nude bang ELO (2x)
va 1am khé 16p hitu co két hop bing MgSOx, loc, va loai bo dung méi trong dicu kién
ap suat giam. Tinh ché phéan tho bang FC tu dong (Combiflash, cot 24 g, tbc d6 dong
35 mL/phut, EtOAc / heptan 0:100 — 20:80) thu dugc hop chit néu & d& muc nay.
LC-MS: tr = 0,96 phat, MH" = 250,07 (diéu kién 3).

5-Bromo-3-xyclobutyl-1-metyl-1H-indol. B6 sung NaH (60% trong dau, 175
mg, 4,38 mmol) vao dung dich d& dugc lam lanh trong da chira 5-bromo-3-
xyclobutyl-1H-indol (820 mg, 2,92 mmol) trong THF (7,1 mL). Khuiy hén hop phin
tmg & nhiét d6 trong phong trong 15 phut, va lam lanh lai dén 0°C. B6 sung Mel
(0,734 mL, 11,7 mmol) vao, va khudy hdn hop thu duge ¢ 0 °C trong 10 phut, tiép
theo khudy & nhiét d§ trong phong qua dém. B4 sung tir tir nuwdce vao, sau do bb sung
EtOAc. Tach riéng céc 16p, va chiét 16p nuée bing EtOAc (2x). Rira 16p hitu co két
hop béng nuée mudi, 1am khod béng MgSOs4, loc, va loai bo dung moéi trong diéu kién
4p suét giam. Tinh ché phin con lai bang FC (Combiflash, cdt 24 g, tbc @6 dong 35
mL/phat, EtOAc / heptan 0:100 — 15:85) thu dugc hop chat néu & d& myc nay. LC-
MS: tr = 1,02 phat, MH* = 264,08 (diéu kién 3).

tert-Butyl 2-(3-xyclobutyl-1-metyl-1H-indol-5-yl)axetat. Dugc didu ché theo
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quy trinh chung 6 tt 5-bromo-3-xyclobutyl-1-metyl-1H-indol (790 mg, 2,39 mmol),
(2-(tert-butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et:O, 9,7 mlL,4,85 mmol),
Pdy(dba)s (94 mg, 0,102 mmol) va X-Phos (59 mg, 0,119 mmol) trong THF (36 mL).
Phan tng x4y ra hoan toan qua dém & 45 °C. Tinh ché phan tho bang FC tu dong
(Combiflash, EtOAc / heptan 0:100 15:85) thu duoc hop cht néu & d& muc nay. LC-
MS: tr = 1,04 phat, MH* = 300,14 (diéu kién 3).

Axit 2-(3-xyclobutyl-1-metyl-1H-indol-5-yl)axetic. Dugc didu ché theo quy
trinh chung 7 tir tert-butyl 2-(3-xyclobutyl-1-metyl-1H-indol-5-yl)axetat (538 mg,
1,41 mmol) trong HCOOH (9,3 mL). Phan g x4y ra hoan toan sau 3 gi¢ ¢ nhiét do
trong phong. Loai bd dung moi trong didu kién ap sudt giam thu duoc san phim thd
néu & d& muc nay. LC-MS: tr = 0,84 phut, MH* = 244,21 (diéu kién 3).

5-Bromo-3-isopropyl-1H-indol. BS sung nhd giot dung dich chia 5-
bromoindol (990 mg, 5 mmol) va axeton (0,532 mL, 7,25 mmol) trong toluen (2,5
ml) vao dung dich chita Et3SiH (2,45 mL, 15 mmol) va axit tricloaxetic (0,75 mL,
7,36 mmol) trong toluen (5 mL) & 70 °C. Khuiy hén hop thu duge & nhiét o nay qua
dém. Lam ngudi hdn hop dén nhiét d§ trong phong, va bd sung dung dich nuéc
NaxCOs3 10%. Bd sung EtO vao, va tach riéng céc 16p. Chiét 16p nude bang Et0 (2x)
va lam khd 16p hitu co két hop bang MgSOs, loc, va loai bé dung mdi trong didu kién
4p suét giam. Tinh ché phin tho bang FC tu ddng (Combiflash, cot 24 g, tc do dong
35 mL/phut, EtOAc / heptan 0:100 = 35:65) thu duoc hop chét néu & dé muc niy.
LC-MS: tr = 0,94 phut, MH* = 238,11 (diéu kién 3).

5-Bromo-3-isopropyl-1-metyl-1H-indol. B6 sung NaH (60% trong dau, 782
mg, 7,06 mmol) vao dung dich d& dugc lam lanh trong da chita S-bromo-3-isopropyl-
1H-indol (1,12 g, 4,70 mmol) trong THF (11,5 mL). Khudy hén hop phan ng & nhiét
dd trong phong trong 15 phut, va lam lanh lai dén 0°C. Bb sung MeI (1,18 mL, 18,8
mmol), vi khudy hdn hop thu duge & 0 °C trong 10 phit, sau d6 khudy & nhiét do
trong phong qua dém. B& sung tir tir nuée vao, sau d6 bd sung EtOAc. T4ch riéng céac
16p, va chiét 16p nude bing EtOAc (2x). Rira 16p hitu co két hop bing nuée mudi, lam
kho bing MgSOs, loc, va loai bd dung méi trong diéu kién 4p sudt giam. Tinh ché
phan con lai bing FC (Combiflash, cot 24 g, tdc o dong 35 mL/phit, EtOAc / heptan
0:100 = 30:70) thu duoc hop chét néu & dé muc ndy. LC-MS: tr = 1,00 phut, MH" =
252,14 (diéu kién 3).

tert-Butyl 2-(3-isopropyl-1-metyl-1H-indol-5-yl)axetat. Dugc diéu ché theo quy
trinh chung 6 tir 5-bromo-3-isopropyl-1-metyl-1H-indol (570 mg, 2,05 mmol), (2-
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(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong EtO, 8,3 mL,4,15 mmol),
Pdy(dba); (94 mg, 0,102 mmol) va X-Phos (59 mg, 0,119 mmol) trong THF (31 mL).
Phan Ung xay ra hoan toan qua dém & 45 °C. Tinh ché phan thé bang FC ty dong
(Combiflash, EtOAc / heptan 0:100 dén 20:80) thu dugc hop chit néu & dé muc nay.
LC-MS: tr = 1,02 phat, MH" = 288,20 (diéu kién 3).

Axit 2-(3-Isopropyl-1-metyl-1H-indol-5-yl) axetic. Dugc didu ché theo quy trinh
chung 7 ti tert-butyl 2-(3-isopropyl-1-metyl-1H-indol-5-yl)axetat (423 mg, 1,41
mmol) trong HCOOH (9,3 mL). Phan tng xay ra hoan toan sau 3 gi & nhiét do trong
phong. Loai béd dung modi trong didu kién &p suét giam thu duoc san pham thd néu &
dé muc nay. LC-MS: tr = 0,82 phut, MH" = 232,23 (diéu kién 3).

5-Bromo-1-metyl-1H-indol-3-carbonitril. Bb sung NaH (60% trong dau, 600
mg, 15 mmol) vao dung dich da dugc lam lanh trong d4 chira 5-bromo-1H-indol-3-
carbonitril (2,26 g, 10,0 mmol) trong THF (24 mL). Khu4y hdn hop phan tng & nhiét
dd trong phong trong 15 phut, va duoc lam lanh lai dén 0°C. Mel (2,52 mL, 40,0
mmol) duoc bd sung, va khudy hdn hop thu duge & 0 °C trong 10 phut, tiép theo &
nhiét d6 trong phong qua dém. B4 sung tir tir nude vao, sau do bd sung EtOAc. Tach
riéng céc 16p, va chiét 16p nuéce bing EtOAc (2x). Rira 16p hitu co két hop bang nuée
mudi, 1am kho bang MgSOs, loc, va loai bd dung moi trong didu kién 4p sudt giam.
Tinh ché phan con lai bing FC (Combiflash, cot 24 g, tbc @6 dong 35 mL/pht,
EtOAc / heptan 0:100 = 40:60) thu dugc hop chét néu & @& muc nay. LC-MS: tr =
0,86 phut, MH" = 276,06 (diéu kién 3).

tert-Butyl 2-(3-xyano-1-metyl-1H-indol-5-yl)axetat. Dugc didu ché theo quy
trinh chung 6 tit 5-bromo-1-metyl-1H-indol-3-carbonitril (2,13 g, 8,87 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong Et20, 36 mL, 18 mmol), Pdx(dba)s
(218 mg, 0,443 mmol) va X-Phos (406 mg, 0,443 mmol) trong THF (104 mL). Phéan
tmg xay ra hoan toan qua dém & 45 °C. Tinh ché phén thd bang FC tu dong
(Combiflash, EtOAc / heptan 0:100 35:65) thu dugc hop chét néu ¢ d& muc nay. LC-
MS: tr = 0,91 phat, MH" = 271,19 (diéu kién 3).

Axit 2-(3-xyano-1-metyl-1H-indol-5-yl)axetic. Dugc diéu ché theo quy trinh
chung 7 tir tert-butyl 2-(3-xyano-1-metyl-1H-indol-5-yl)axetat (200 mg, 0,654 mmol)
trong TFA (0,75 mL) va CH2CLz (0,77 mL). Phan mg xdy ra hoan toan sau 1 gio &
nhiét do trong phong. Tinh ché bang HPLC thu duoc san phim néu & d& muc nay. LC-
MS: tr = 0,67 phat, MH" = 215,19 (diéu kién 3).
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(rac.)-5-Bromo-3-hydroxy-1-metyl-3-(triflometyl)indolin-2-on. BS sung lan
luot triflometyl)trimetylsilan (4,43 mL, 30,0 mmol) va CsF (91,1 mg, 0,60 mmol) vao
dung dich chira 5-bromo-1-metyl-1H-indol-2,3-dion (3,60 g, 15,0 mmol) trong THF
(100 mL) ¢ nhiét d¢ trong phong. Khudy dung dich thu dugc & nhiét d6 trong phong
qua dém. Hon hop duge dimg phén tng bang nudc lanh (100 mL). Chiét hén hop
bing EtOAc (3 x 100 mL). Rira 16p hitu co két hop bing nuée mudi(100 mL), lam
kho béng MgSOs, loc, va loai bd dung moi trong diéu kién ap suét giam. Tinh ché
ph?xn con lai béng FC tu déng (Combiflash, c6t 80 g, tde do dong 60 mL/phut, EtOAc
/ heptan 0:100 — 20:80) thu dugc san phim dugc bao vé trimetylsilyl. B6 sung dung
dich nuéc HCI 2M (40 mL) vao dung dich chira hop chit d3 duoc phan tach trong
MeOH (50 mL). Khudy dung dich thu dwgc & nhiét d trong phong trong 2 gid. Pha
lodng hdn hop phan tng bang CH>Cl, (100 mL). T4ch riéng cac 16p va chiét pha nuéc
bing CH,CL (2x 50 mL). Rira 16p hitu co két hop bang nuée mudi(l x 50 mL), lam
kho6 bang MgSOs, loc, va loai bd dung mdi trong diu kién ap suét giam dé thu duoc
san pham thé néu & d& muc nay. LC-MS: tr = 0,79 phut (diéu kién 3).

(rac.)-5-Bromo-1-metyl-3-(triflometyl)indolin-3-ol. B& sung nhé giot BHs (1M
trong THF, 24 mL, 24 mmol) vao dung dich d4 dugc 1am lanh chira (rac.)-5-bromo-3-
hydroxy-1-metyl-3-(triflometyl)indolin-2-on (2,42 g, 7,80 mmol) trong THF (100
mL). Pé dung dich Am dén nhiét do trong phong qua dém. B4 sung nhé giot cin than
dung dich nuéc HC 2M (40 mL) & 0°C. Hg hai pha duge khudy & t. trong 5 phut. BS
sung nho giot dung dich nuéc NaOH 2M (40 mL) & 0°C. Pha loéng hdn hop thu duge
bing EtOAc (100 mL). Tach riéng céc 16p, va chiét 16p nuée bang EtOAc (2x 50 mL).
Rtra 16p hitu co két hop bang dung dich nuéc NaHCO3 bao hoa (1 x 100 mL), nuée
mudi(1l x 100 mL), lam kho bang MgSOs, loc, va loai bd dung méi trong didu kién ap
sudt giam dé thu duoc san phim tho néu & d& muyc nay. LC-MS: tr = 0,85 phut (diéu
kién 3).

5-Bromo-1-metyl-3-(triflometyl)-1H-indol. B6 sung nho giot SOCI; (1,22 mL,
16,8 mmol, 1,5 duong lwong) vao dung dich d& dugc 1am lanh trong dé chua (rac.)-5-
bromo-1-metyl-3-(triflometyl)indolin-3-ol (3,32 g, 11,2 mmol) trong pyridin (40 mL).
DPé dung dich 4m dén nhiét do trong phong qua dém. B4 sung cén than dung dich
nude HCI1 2M (40 mL) & 0°C. Khudy hé hai pha & nhiét d6 trong phong trong 5 phut.
Pha long hdn hop thu dugce bang EtOAc (100 mL). Tach riéng céc 16p, va chiét 16p
nude bing EtOAc (2x 50 mL). Rita 16p hitu co két hop bang dung dich nuée NaHCO3
(1 x 100 mL), nudc muéi(l x 100 mL), 1am kho b%lng MgSOs4, loc, va loai boé dung

-140-



31931

mdi trong didu kién ép sut giam. Tinh ché phan con lai bang FC tu dong
(Combiflash, cot 80 g, tdc d6 dong 60 mL/phut, EtOAc / heptan 0:100 — 20:80) thu
duoc hop chét néu & d& muc nay. LC-MS: tr = 0,96 phut (diéu kién 3).

tert-Butyl 2-(1-metyl-3-(triflometyl)-1H-indol-5-yl)axetat. Dugc didu ché theo
quy trinh chung 6 tu 5-bromo-1-metyl-3-(triflometyl)-1H-indol (850 mg, 3,06 mmol),
(2-(tert-butoxy)-2-oxoetyDkém(II) clorua (0,5M trong EtO, 6,0 mL, 3,0 mmol),
Pdx(dba)s (140 mg, 0,153 mmol) va X-Phos (75,1 mg, 0,153 mmol) trong THF (50
mL). Phan (mg x4y ra hoan toan qua dém ¢ 45 °C. Tinh ché phan thd bang FC tu dong
(Combiflash, EtOAc / heptan 0:100 dén 25:75) thu duge hop chét néu & d& muc nay.
LC-MS: tr = 0,99 phiit (didu kién 3).

Axit 2-(1-metyl-3-(triflometyl)-1H-indol-5-yl)axetic. Dugc didu ché theo quy
trinh chung 7 tu tert-butyl 2-(1-metyl-3-(triflometyl)-1H-indol-5-yl)axetat (200 mg,
0,638 mmol) trong HCI (4M trong dioxan, 5 mL). Phéan Umg xay ra hoan toan qua dém
& nhiét do trong phong. Tinh ché béng HPLC thu duogc san phém néu & dé muc nay.
LC-MS: tr = 0,79 phut (diéu kién 3).

tert-Butyl 2-(4-flo-2-(2,2,2-trifloetoxy)phenyl)axetat. Duoc diéu ché theo quy
trinh chung 6 tir 1-bromo-4-flo-2-(2,2,2-trifloetoxy)benzen (2,40 g, 8,79 mmol), (2-
(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong EtO, 35,2 mL, 17,6 mmol),
Pdy(dba)s (402 mg, 0,44 mmol) va X-Phos (216 mg, 0,44 mmol) trong THF (110 mL).
Phan tng xay ra hoan toan qua dém & 45 °C. Tinh ché phin tho bang FC tu dong
(Combiflash, EtOAc / heptan 0:100 dén 25:75) thu duoc hop chét néu & d& muc nay.
LC-MS: tr = 0,98 phut (diéu kién 3).

Axit 2-(4-flo-2-(2,2, 2-trifloetoxy)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tu tert-butyl 2-(4-flo-2-(2,2,2-trifloetoxy)phenyl)axetat (2,60 g, 8,43 mmol)
trong HC1 (4M trong dioxan, 15 mL). Phan Gng xay ra hoan toan qua dém ¢ nhiét do
trong phong. Tinh ché bang HPLC thu dugc san phim néu & dé muyc nay. LC-MS: tr =
0,76 phut (diéu kién 3).

tert-Butyl 2-(4-(pentaflo-15-sulfanyl)phenyl)axetat. Dugc diéu ché theo quy
trinh chung 6 tu pentaﬂo(4-iodophenyl)-k6-sulfan (660 mg, 2,00 mmol), (2-(tert-
butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong Et20, 8,0 mL, 4,0 mmol), Pda(dba)s (92
mg, 0,10 mmol) va X-Phos (49 mg, 0,10 mmol) trong THF (30 mL). Phan tng xay ra
hoan toan qua dém ¢ 45 °C. Tinh ché phén thé bang HPLC thu dugc hop chit néu &
d8 muyc nay. LC-MS: tr = 0,89 phut (diéu kién 3).
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Axit 2-(4-(pentaflo-A%-sulfanyl)phenyl)axetic. Pugc didu ché theo quy trinh
chung 7 tu tert-butyl 2-(4- ~(pentaflo-[®-sulfanyl)phenyl)axetat (103 mg, 0,30 mmol)
trong HCOOH (3,0 mL). Phén tng xay ra hoan toan sau 30 phut ¢ nhiét do trong
phong. Loai bo dung moi trong didu kién ap suit giam thu dugc san phim thd néu &
dé muyc nay. LC-MS: tr = 0,79 phut (diéu kién 3).

tert-Butyl 2-(4-(2-xyanopropan-2-yl)phenyl)axetat. Duoc didu ché theo quy
trinh chung 6 tu 2-(4-bromophenyl)-2-metylpropanenitrile (462 mg, 2,00 mmol), (2-
(tert-butoxy)-2-oxoety)k&m(Il) clorua (0,5M trong EtO, 8,0 mL, 4.0 mmol),
Pdy(dba)s (92 mg, 0,10 mmol) va X-Phos (49 mg, 0,10 mmol) trong THF (30 mL).
Phan mg x4y ra hoan toan qua dém & 45 °C. Tinh ché phén tho bang HPLC thu duoc
hop chit néu & d& muyc nay. LC-MS: tr = 0,94 phut, MH" = 260,25 (didu kién 3).

Axit 2-(4-(2-xyanopropan-2-yl)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tu tert-butyl 2-(4-(2-xyanopropan-2-yl)phenyl)axetat (77,8 mg, 0,30 mmol)
trong TFA (0,34 mL) va CH2Cl2 (0,35 mL). Phan Umg x4y ra hoan toan qua dém &
nhiét d6 trong phong. Loai bod dung mdi trong didu kién 4p sudt giam thu duoc san
phim tho néu & d& muc nay. LC-MS: tr = 0,70 phut (diéu kién 3).

Metyl 2-(3-metyl-4-(2,2, 2-trifloetoxy)phenyl) axetat. Bb sung nho giot 2,2,2-
trifloetyl triflometansulfonat (0,46 mL, 3,0 mmol) vio dung dich dd dugc lam lanh
trong da chira metyl 4-hydroxy-3- -metylphenylaxetat (0,33 mL, 2 mmol) va Cs2CO0s
(1,30 g, 4,00 mmol) trong DMF (5,3 mL). Khudy hon hop & nhiét do trong phong
trong 3 ngay dong thoi dé Am dén nhiét @ trong phong. Hon hop duge cho phan bb
gifta nuéc (10 mL) va EtOAc (10 mL). Tach riéng cac 16p. Chiét 16p nuéc béng
EtOAc (2 x 5 mL). Rira 16p hitu co két hop bang nude (2 x 10 mL) va nude mubi(1x
10 mL), lam kho béng MgSOs, loc, va loai bo dung mbi trong diéu kién 4p suét giam
d8 thu duoc san phdm thd néu & dé muc nay. LC-MS: tr = 0,90 phut (d1eu kién 3).

Axit 2-(3-metyl-4-(2,2,2-trifloetoxy)phenyl) axetic. B6 sung dung dich nudc
NaOH 1M (2,8 mL) vao dung dich chia metyl 2-(3-metyl-4-(2,2,2-
trifloetoxy)phenyl)axetat (710 mg, 2,59 mmol) trong THF (8,2 mL) va MeOH (2 mL).
Khudy dung dich & nhiét do trong phong trong 1 gio. Loai bdo dung mdi trong didu
kién ap suit giam. Pha loang phan con lai bang nudc va rira bang EtOAc (1 x). Axit
héa pha hitu co bang dung dich nuéc HCl 1M. Chiét hdn hop bang CH2CL (3 x). Lam
kho cac 16p hitu co két hop bang MgSOs, loc va loai bo dung mdi trong diéu kién &p
sult giam @8 thu dugc san phim thd néu & dé& muc nay. LC-MS: tr = 0,80 phut (didu
kién 3).
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5-Bromo-3-flo-2-(pyrolidin-1-yl)pyridin. B6 sung pyrolidin (0,307 mL, 3,68
mmol) va tiép theo 1a DBU (1,10 mL, 7,36 mmol) vao dung dich chtra 5-bromo-2,3-
diflopyridin (680 mg, 3,51 mmol) trong DMSO (20 mL). Gia nhiét hdn hop dén 80 °C
va khudy & nhiét 40 nay trong mét ngay. Dé hén hop ngudi xubng dén nhiét d¢ trong
phong. Pha lodng hén hop bang dung dich nuéc NaHCO3 béo hoa (200 mL) va EtOAc
(200 mL). Tach riéng céac 16p, va chiét 16p nuée bang EtOAc (1x 100 mL). Rira 16p
hitu co két hop béng dung dich nudc NaHCO3 bao hoa (2 x 200 mL), va nude mubi(l
x 100 mL), lam kho bang MgSO0s, loc, va loai bd dung mdi trong diéu kién 4p suit
giam d8 thu dugc san phim thd néu & dé muc nay. LC-MS: tr = 0,85 phut, MH" =
245,09 (didu kién 3).

tert-Butyl 2-(5-flo-6-(pyrolidin-1-yl)pyridin-3-yl)axetat. Duoc diu ché theo
quy trinh chung 6 tu 5-bromo-3-flo-2-(pyrolidin-1-yl)pyridin (504 mg, 2,06 mmol),
(2-(tert-butoxy)-2-oxoetykeém(II) clorua (0,5M trong Et:0, 8,22 mL, 4,11 mmol),
Pda(dba)s (94 mg, 0,10 mmol) va X-Phos (50 mg, 0,10 mmol) trong THF (20 mL).
Phéan tng xay ra hoan toan sau 1h & 50 °C. Tinh ché phan thd bang HPLC thu duoc
hop chit néu & d& muc nay. LC-MS: tr = 0,66 phut, MH" = 281,22 (diéu kién 3).

Axit 2-(5-flo-6-(pyrolidin-1-yl)pyridin-3-yl)axetic. Dugc didu ché theo quy
trinh chung 7 tit tert-butyl 2-(5-flo-6- (pyrolidin-1-yl)pyridin-3-yl)axetat (200 mg,
0,713 mmol) trong HCl (4M trong dioxan, 10 mL). Phan ung xay ra hoan toan qua
dém & nhiét dd trong phong. Tinh ché bang HPLC thu dugc san phim néu & dé muc
ndy. LC-MS: tr = 0,44 phut, MH" = 225,16 (dleu kién 3).

4-Bromometyl-2,6-diflobenzonitril. Hoa tan 2,6-diflo-4-
(hydroxymetyl)benzonitril (WO 2003101423, 2,97 g, 17,6 mmol) trong THF (80 mL).
B4 sung PPhs (5,07 g, 19,3 mmol) va Jam lanh hdn hop dén 0 °C. Bb sung CBra4 (7,28
g, 22,0 mmol) vao lam nhidu 1an. Khudy hdn hop trong 20 gi¢ trong khi d Am dén
nhiét do trong phong. Loc hdn hop, va phan bd dich loc gifta EtOAc va dung dich
nuéc NHCl bdo hoa. Lam khé 16p hitu co bang MgSO4, loc, va loai bo dung moi
trong diéu kién ap sudt giam. Tinh ché phan con lai bang FC ty dong (Biichi, 50 g
slilcagel, toc do dong 26 mL/phut, EtOAc / heptan 1:99 — 3:97 — 8:92 — 15:85) thu
duoc hop chét néu & d& muc nay. LC-MS: tr = 0,85 phut (didu kién 3).

2,6-diflo-4-((3-nitro-1H-pyrazol-1 -yl)metyl)benzonitril. Dugc didu ché theo
quy trinh chung 4 tir K2COs (2,13 g, 15,4 mmol), 4-bromometyl-2, 6-diflobenzonitril
(716 mg, 3,09 mmol), 5-nitro-1H- pyrazol (349 mg, 3,09 mmol), va BwNBr (114 mg,
0,309 mmol) trong axeton (7 mL). Phan Ung x4y ra hoan toan sau 1 gio. Tinh ché
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phan tho bang FC tu dong (Biichi, EtOAc / heptan 1:99 — 10:90 — 20:80 — 50:50
— 80:20, 24 g silicagel, tbc @6 dong 35 mL/phut) thu duoc hop chit néu & dé muc
nay. LC-MS: tr = 0,81 phiit, MH" = 242,22 (diéu kién 3).

4-((3-Amino-1H-pyrazol-1-yl)metyl)-2, 6-diflobenzonitril. Dugc didu ché theo
quy trinh chung 5 tir Fe (bdt, 358 mg, 6,42 mmol), 2,6-diflo-4-((3-nitro-1H-pyrazol-1-
yl)metyl)benzonitril (565 mg, 2,14 mmol) va NH4C1 (572 mg, 10,7 mmol) trong hdn
hop gém EtOH va nude theo ty 1§ 2:1 (21 mL). Phan ung xay ra hoan toan sau 45 phut
& 85 °C. Thu dugc hop chit thé néu & d& muc nay. LC-MS: tr = 0,60 phut, MH" =
276,16 (diéu kién 3).

tert-Butyl 2-(4-(1-xyanoxyclopropyl)phenyl)axetat. Duoc didu ché theo quy
trinh chung 6 tir 1-(4-bromophenyl)xyclopropan-1-carbonitril (227 mg, 1,00 mmol),
(2-(tert-butoxy)-2-oxoetyl)k&m(IIl) clorua (0,5M trong Et0, 4,00 mL, 2,00 mmol),
Pdy(dba)s (46 mg, 0,05 mmol) va X-Phos (25 mg, 0,05 mmol) trong THF (15 mL).
Phan Ung x4y ra hoan toan sau 2 ngay & 45 °C. Tinh ché phan thd bang HPLC thu
duoc hop chit néu & d& muc nay. LC-MS: tr = 0,92 phut, MH" = 258,14 (diéu kién 3).

Axit 2-(4-(1-xyanoxyclopropyl)phenyl)axetic. Duoc didu ché theo quy trinh
chung 7 tur tert-butyl 2-(4-(1-xyanoxyclopropyl)phenyl)axetat (77,4 mg, 0,030 mmol)
trong TFA (0,34 mL) va CH2Clz (0,35 mL). Phan tng xay ra hoan toan sau 2,5 h ¢ 0
oC. Tinh ché bing HPLC thu dwoc san phim néu & d& muc nay. LC-MS: tr = 0,68
phut (diéu kién 3).

tert-Butyl 2—(4-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)phenyl)axetat. Puogc
didu ché theo Quy trinh chung 6 tu (1-(4-bromophenyl)xyclopropoxy)(tert-
butyl)dimetylsilan ( Isabel, E.; Bateman, K. P.; Chauret, N.; Cromlish, W.; Desmarais,
S.; Duong, Le T.; Falgueyret, J.-P.; Gauthier, J. Y.; Lamontagne, S.; Lau, C. K.; et al.,
Bioorg. Med. Chem. Lett., 2010, 20, 887, 200 mg, 0,601 mmol), (2-(tert-butoxy)-2-
oxoetyl)k&m(II) clorua (0,5M trong Et0, 2,40 mL, 1,20 mmol), Pdx(dba); (28 mg,
0,030 mmol) va X-Phos (15 mg, 0,030 mmol) trong THF (15 mL). Phan Ung xay ra
hoan toan sau 2 ngay & 45 °C. Tinh ché phén thd bang HPLC thu dugc hop chét néu &
@ muc nay. LC-MS: tr = 1,13 pht, (diéu kién 3),

tert-Butyl 2-(4-(1-hydroxyxyclopropyl)phenyl)axetat. B sung tetrabutylamoni
florua (1,0 M trong THF, 1,7 mL, 1,7 mmol) vao dung dich da duogc lam lanh trong da
chtra tert-butyl 2-(4-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)phenyl)axetat (200
mg, 0,534 mmol) trong THF (12 mL). Khudy dung dich thu duge & 0 °C trong 30

-144-



31931

phut. Pha lodng dung dich bang EtOAc (10 mL), va bd sung dung dich nude NH4Cl
bdo hoa (25 mL). Chiét hdn hop bing EtOAc (3 x 30 mL). Lam kho cac 16p hitu co
két hop bang MgSO4, loc, va loai bd dung moi trong diéu kién ap suit giam. Tinh ché
phan con lai bang FC tu dong (Flash Master, 25 g silicagel, tdc d6 dong 30 mL/phut,
EtOAc/heptan 0:100 = 20:80) thu dugc hop chét néu & d& muc nay. LC-MS: tr = 0,83
phut, (diéu kién 3).

Axit 2-(4-(1 -hydroxyxyclopropyl)phenyl)axetic. Puoc diéu ché theo quy trinh
chung 7 tur tert-butyl 2-(4—(1—hydroxyxyclopropyl)phenyl)axetat (75 mg, 0,030 mmol)
trong TFA (0,34 mL) va CH,CL (0,35 mL). Phan ing xay ra hoan toan sau 2,5 gio ¢ 0
°C. Tinh ché bang HPLC thu dugc san phim néu & d8 muyc nay. LC-MS: tr = 0,55
phut (diéu kién 3).

(6-xyano-5 -metylpyridin-2-yl)metyl  axeta. B6 sung  2-xyano-3,6-
dimetylpyridin 1-oxit (WO 2006066968, 2,27 g, 14,9 mmol) vao Ac20 (8,08 mL, 84,7
mmol) & 120°C. Khuéy dung dich thu dugc ¢ 120 °C trong 5 phut, va gia nhiét dén
nhiét d hdi luu trong 1 gio. Lam ngudi hdn hop dén nhiét do trong phong, va db vao
d4 (63 g). Tiép theo trung hoa hon hop bing NaHCOs. BS sung EO (70 mL), va tach
riéng cac 16p. Chiét pha nudc bang EO (2 x 35 mL), va rira 16p hitu co két hop béng
nuée mudi, 1am kho bang MgSO0s, loc, va loai bd dung moi trong didu kién ap suét
giam. Tinh ché phz‘?m con lai bang FC tu dong (Flash Master, cOt 100 g, tdc do dong 45
mL/phut, EtOAc/heptan 0:100 — 40:60) thu duoc san phdm néu & dé muc nay. . LC-
MS: tr = 0,69 phut, MH" = 191,95 (diéu kién 3).

6-(Hya’roxymetyl)-3-metylpicolinonitril. BS sung K2CO; (41,7 mg, 0,302
mmol) vao dung dich chira (6—xyan0-5-metylpyridin—2-yl)mety1 axetat (1,79 g, 9,37
mmol) trong MeOH (12,6 mL). Khudy hdn hop thu duge & nhiét do trong phong qua
dém. Bb sung nude (25 mL) vao, va trung hoa hdn hop bang dung dich nude AcOH
5%. Bd sung CH2Cly, va tach riéng céac pha. Chiét 16p nudce bang CH2CL (2 x). Rura
16p hitu co két hop bang nude mudi, 1am kho bing MgSOs, loc, va loai bo dung moi
trong didu kién ép sudt giam de thu duge hop chit tho néu & d& muc nay. LC-MS: tr =
0,51 phat, MH" = 149,18 (diéu kién 3).

6—(clometyl)-3-metylpicolin0nitril. Khudy dung dich chua 6-(hydroxymetyl)-3-
metylpicolinonitril (1,49 g, 9,35 mmol) va SOCl (1,61 mL, 9,35 mmol) trong CH2CL
(35,2 mL) & nhiét d6 trong phong trong 6 gio. Loai bd dung mdi trong diéu kién ap
suit giam. B4 sung toluen (20 mL), va loai bé dung mdi trong didu kién ap suit giam
@ thu duoc san phim thd néu & dé mye nay. LC-MS: tr = 0,74 phit, MH* = 167,09
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(diéu kién 3).

3-Metyl-6-((3-nitro-1H-pyrazol-1 -yl)metyl)picolinonitril. Pugc didu ché theo
quy trinh chung 4 tt K2aCOs3 (1,26 g, 9,13 mmol), 6-(clomety1)-3-metylpicolinonitril
(1,64 g, 9,19 mmol), 5-nitro-1H-pyrazol (859 mg, 7,60 mmol) trong DMF (6 mL).
Phan ung xay ra hoan toan qua dém. Tinh ché phéan thd bang FC tw dong (Combiflash,
EtOAc / heptan 0:100 — 40:60, 40 g silicagel, tdc @6 dong 40 mL/phut) thu dugc hop
chét néu & d& muc nay. LC-MS: tr = 0,75 phut, MH" = 244,18 (diéu kién 3).

6-((3-Amino-1H-pyrazol-1 -yl)melyl)-3-metylpicolin0nitril. Dugc diéu ché theo
quy trinh chung 5 tir Fe (bot, 1,03 g, 18,3 mmol), 3-metyl-6-((3-nitro-1H-pyrazol-1-
yl)metyl)picolinonitril (1,90 g, 6,09 mmol) va NH4Cl (1,23 g, 30,4 mmol) trong hdn
hop gdm EtOH va nuéc theo ty 18 2:1 (43 mL). Phan ung xay ra hoan toan qua dém &
100 °C. Thu dugc hop chit tho néu ¢ dé muyc nay.

tert-Butyl 2-(4-(1 -metylxyclopropyl)phenyl)axetat. Duoc didu ché theo quy
trinh chung 6 tur 1-bromo-4-(1-metylxyclopropyl)benzen (500 mg, 2,37 mmol), (2-
(tert-butoxy)-2—oxoetyl)kém(H) clorua (0,5M trong Et:0, 9,50 mL, 4,75 mmol),
Pdy(dba)s (108 mg, 0,118 mmol) va X-Phos (58 mg, 0,12 mmol) trong THF (20 mL).
Phan Ging x4y ra hoan toan sau 2 gi¢ ¢ 50 °C. Tinh ché phan thd bang HPLC thu dugc
hop chét néu & d& myc ndy. LC-MS: tr = 1,01 (diéu kién 3).

Axit 2-(4-(1 -metylxyclopropyl)phenyl)axetic. Puogc diéu ché theo quy trinh
chung 7 tu tert-butyl 2-(4-(1-metylxyclopropyl)phenyl)axetat (500 mg, 2,03 mmol)
trong HCOOH (17 mL). Phan tmg xy ra hoan toan sau 2,5 gi6 6 0 °C. Tinh ché bang
HPLC thu duge san phim néu & d& myc ndy. LC-MS: tr = 0,79 phut (diéu kién 3).

tert-Butyl 2-(4-(1,1,1 -triﬂo-2-metylpr0pan-2—yl)phenyl)axez‘at, Puoc diéu ché
theo quy trinh chung 6 tu 1-bromo-4-(1,1,1-triﬂo-2-mety1propan—2-yl)benzen
(WO 2013011033, 575 mg, 2,11 mmol), (2-(tert-butoxy)-?.-oxoetyl)kém(II) clorua
(0,5M trong Et0, 8,40 mL, 4,20 mmol), Pdx(dba)s (97 mg, 0,105 mmol) va X-Phos
(52 mg, 0,105 mmol) trong THF (32 mL). Phan (mg x4y ra hoan toan qua dém & 45
°C. Tinh ché phan thd bang HPLC thu duge hop chit néu & d& muc nay. LC-MS: tr =
1,02 (diéu kién 3).

Axit 2-(4-(1,1,1 -triflo-2-metylpropan-2-yl)phenyl)axetic. Pugc didu ché theo
quy trinh chung 7 tir tert-butyl 2-(4-(1,1,l-triﬂo-2-metylpropan—2-yl)phenyl)axetat (63
mg, 0,20 mmol) trong TFA (0,23 mL) va CH2CLz (0,23 mL). Phan ng xay ra hoan

2

toan sau 2,5 gio ¢ 0 °C. Tinh ché bing HPLC thu dugc san phdm néu & d& muc nay.
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LC-MS: tg = 0,82 phut (diéu kién 3).

tert-Butyl 2-(2, 2-dimetyl-2,3-dihydrobenzofuran-5-yl)axetat. Dugc diéu ché
theo quy trinh chung 6 tur 5-bromo-2,2-dimetyl-2,3-dihydrobenzofuran (468 mg, 2,06
mmol), (2-(tert-butoxy)-2- oxoetyl)kém(II) clorua (0,5M trong EtO, 8,24 mL, 4,12
mmol), Pdx(dba)s (94 mg, 0,103 mmol) va X-Phos (51 mg, 0,103 mmol) trong THF
(20 mL). Phan tmg xay ra hoan toan qua dém ¢ 50 °C. Tinh ché phén tho bang HPLC
thu duge hop chat néu & dé muc nay. LC-MS: tr = 0,96, MH" = 263,28 (didu kién 3).

Axit 2-(2,2-dimetyl-2,3-dihydrobenzofuran-5-yl)axetic. Puoc didu ché theo quy
trinh chung 7 tir tert-butyl 2-(2,2-dimetyl-2,3- dihydrobenzofuran-5-yl)axetat (300 mg,
1,14 mmol) trong HCI (4M trong dioxan, 5,0 mL). Phan Ung xay ra hoan toan qua
dém & nhiét d trong phong. Tinh ché bang HPLC thu dugc san phim néu & d& muc
nay. LC-MS: tr = 0,71 phat, MH" = 207,20 (diéu kién 3).

tert-Butyl 2-(3,3-dimelyl-2,3—dihydrobenzofuran—5-yl)axel‘at. Puoc diéu ché
theo quy trinh chung 6 ti 5-bromo-3,3-dimetyl-2,3-dihydrobenzofuran (468 mg, 2,06
mmol), (2-(tert-butoxy)-2- oxoetyl)kém(II) clorua (0,5M trong Et,O, 8,24 mL, 4,12
mmol), Pdx(dba)s (94 mg, 0,103 mmol) va X-Phos (51 mg, 0,103 mmol) trong THF
(20 mL). Phan Umg xay ra hoan toan qua dém & 50 °C. Tinh ché phan thd bang HPLC
thu dugc hop chét néu & dé muc nay. LC-MS: tr = 0,96 (diéu kién 3).

Axit 2-(3,3-Dimelyl—2,3-dihya’r0benzofuran—5-yl)axetzc. DPuogc diéu ché theo
quy trinh chung 7 tu tert-butyl 2-(3,3-dimetyl-2,3- dihydrobenzofuran-5-yl)axetat (300
mg, 1,14 mmol) trong HCI (4M trong dioxan, 5,0 mL). Phan (mg xay ra hoan toan qua
dém & nhiét d trong phong. Tinh ché bang HPLC thu dugc san pharn néu & dé muc
nay. LC-MS: tr = 0,72 phut, MH" = 207,20 (diéu kién 3).

tert-Butyl 2-(2, 2-dimetyl-2,3-dihydrobenzofuran-6-yl)axetat. Puoc diéu ché
theo quy trinh chung 6 tur 6-bromo-2,2-dimetyl-2,3-dihydrobenzofuran (Wang, X.; Lu,
Y.; Dai, H-X.; Yu, J.-Q., J. Am. Chem. Soc., 2010, 132, 12203, 480 mg, 2,11 mmol),
(2-(tert-butoxy)-2- oxoetyl)k&m(II) clorua (0,5M trong Et,0, 8,46 mL, 4,23 mmol),
Pda(dba)s (97 mg, 0,106 mmol) va X-Phos (52 mg, 0,106 mmol) trong THF (30 mL).
Phén (mg xay ra hoan toan sau 2 gi¢ ¢ 50 °C. Tinh ché phan tho bang HPLC thu dugc
hop chét néu & dé muc nay. LC-MS: tr = 0,96 (d1eu kién 3).

Axit 2-(2, 2-dimetyl-2,3-dihydrobenzofuran-6-yl)axetic. Duoc didu ché theo quy
trinh chung 7 tur tert-butyl 2—(2,2-dimetyl-2,3-dihydrobenzofuran—6-y1)axetat (300 mg,
1,14 mmol) trong HCI (4M trong dioxan, 5,0 mL). Phan tng xay ra hoan toan qua
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dém & nhiét do trong phong. Tinh ché bang HPLC thu dugc san phim néu & d& muc
nay. LC-MS: tr = 0,72 phat, MH" = 207,19 (diéu kién 3).

4-Bromo-1-metyl-2-(2,2, 2-trifloetoxy) benzen. B sung nho giot 2,2,2-trifloetyl
triflometansulfonat (1,67 mL, 11 mmol) vao dung dich di duoc lam lanh trong da
chita 5-bromo-2-metylphenol (1,87 g, 10 mmol) va Cs2COs3 (4,23 g, 13 mmol) trong
DMF (20 mL). Khuiy hdn hop qua dém ddng thoi 1am a Am dén nhiét do trong phong.
Phan b hdn hop gifta nude (100 mL) va EtOAc (100 mL). Tach riéng cac 16p. Chiét
pha nudc bang EtOAc (2 x 50 mL). Rura 1ép hitu co két hop bang nudce (3 x 100 mL)
va nuée mudi (1x 100 mL), lam kho bang MgSOs, loc, va loai bé dung mdi trong diéu
kién ap suat giam 8 thu duoc san pham thd néu & dé muc nay. LC-MS: tr = 0,96 phut
(diéu kién 3).

tert-Butyl 2-(4-metyl-3-(2,2, 2-trifloetoxy)phenyl)axetat. Puge didu ché theo
quy trinh chung 6 tu 4-bromo-1-metyl-2-(2,2,2-trifloetoxy)benzen (800 mg, 2,97
mmol), (2-(tert-butoxy)-2-oxoetyl)kém(Il) clorua (0,5M trong Et20, 12,0 mL, 6,00
mmol), Pda(dba); (136 mg, 0,150 mmol) va X-Phos (73 mg, 0,150 mmol) trong THF
(20 mL). Phan tng x4y ra hoan toan sau 2 gi¢ 6 50 °C. Tinh ché phan tho bang HPLC
thu dugc hop chit néu & d& muc nay. LC-MS: tr = 1,00 (c‘heu kién 3).

Axit 2-(4-metyl-3-(2,2, 2-trifloetoxy)phenyl) axetic. Duoc didu ché theo quy trinh
chung 7 tur tert-butyl 2-(4-metyl-3-(2,2,2-trifloetoxy)phenyl)axetat (300 mg, 0,986
mmol) trong HC1 (4M trong dioxan, 5,0 mL). Phan tng xay ra hoan toan qua dém &
nhiét do trong phong. LC-MS: tr = 0,81 phut (diéu kién 3).

Etyl 2-(3-flo-4-(2, 2, 2-trifloetoxy)phenyl) axetat. Bd sung nhé giot 2,2,2-
trifloetyl triflometansulfonat (2,42 mL, 15,9 mmol) vao dung dich da dugc lam lanh
trong da chira etyl 2-(3-flo-4-hydroxyphenyl)axetat (Cho, Y; Kim, M. S.; Kim, Ho S.;
Ann, J.; Lee, J.; Pearce, L. V.; Pavlyukovets, V. A.; Morgan, M. A.; Blumberg, P. M.;
Lee, J., Bioorg. Med. Chem. Lett., 2012,22, 5227, 2,87 g, 14,5 mmol) va Cs2COs3
(6,13 g, 18,8 mmol) trong DMF (20 mL). Khudy hdn hop qua dém ddng thoi 1am a 4m
dén nhiét do trong phong. Phan bd hdn hop gita nude (100 mL) va EtOAc (100 mL).
Téch riéng cac 16p. Chiét pha nuéc bang EtOAc (2 x 50 mL). Rra 16p hitu co két hop
bang nuée (3 x 100 mL) va nude mudi (1x 100 mL), lam khd bang MgSOs, loc, loai
bd dung mdi trong didu kién 4p sudt giam @ thu duoc san phim thd néu & dé muc
nay. LC-MS: tr = 0,91 phut (diéu kién 3).

Axit 2-(3-flo-4-(2,2, 2-trifloetoxy)phenyl) axetic. B sung dung dich nuéc NaOH

-148-



31931

1M (10 mL) vao dung dich chira etyl 2-(3-flo-4-(2,2,2-trifloetoxy)phenyl)axetat (2,00
g, 7,14 mmol) trong THF (50 mL) va MeOH (10 mL). Khudy dung dich & nhiét do
trong phong trong 1 gio. Loai bo dung mdi trong diéu kién ap sudt giam. Pha lodng
phan con lai bang nudc va ria bang EtOAc (1x). Axit héa pha hiru co bang dung dich
nuée HCI 2M. Chiét hdn hop bang CH2CL (3 x). Rira 16p hitu co két hop bang nudce
mudi, 1lam kho bang MgSOs4, loc, va loai bd dung moéi trong diéu kién ap sudt giam dé
thu duoc san pham thd néu & d& muc nay. LC-MS: tr = 0,77 phit (diéu kién 3).

rac-tert-Butyl 2—(4-((1R*,2R*)-2-(trz'ﬂomelyl)xyclopropyl)phenyl)axetat. Puoc
didu ché theo quy trinh chung 6 tu rac-1-bromo-4-((1R*,2R*)-2-
(triflometyl)xyclopropyl)benzen (0,156 mL, 0,896 mmol), (2-(tert-butoxy)-2-
oxoetyl)kém(II) clorua (0,5M trong Et20, 3,20 mL, 1,60 mmol), va bis(tri-tert-
butylphosphin)paladi(0) (45,8 mg, 0, 0896 mmol) trong dioxan (7,7 mL). Phan tng
x4y ra hoan toan qua dém & nhiét do trong phong. Tinh ché phan thd bang HPLC thu
dugc hop chét néu & dé muc nay. LC-MS: tr = 1,01 (d1eu kién 3).

Axit rac-2-(4-((]R*,ZR*)-2-(triﬂometyl)xyclopropyl)phenyl)axez‘ic. Puogc didu
ché theo quy wrinh chung 7 tu rac-tert-butyl  2-(4-((1R*,2R*)-2-
(triflometyl)xyclopropyl)phenyl)axetat (61 mg, 0,20 mmol) trong TFA (0,23 mL) va
CH2Cly (0,23 mL). Phan ng xay ra hoan toan sau 3 giv ¢ 0 °C. LC-MS: tr = 0,82
phut (diéu kién 3).

Quy trinh chung 10 dung dé didu ché dan xudt axit arylaxetic. Khudy dung
dich chira bromoaryl / bromoheteroaryl (1 duong luong), (2-(tert-butoxy)-2-
oxoetyl)kém(1l) clorua (0,5M trong Et20, 1,2 duong lugng)), Pda(dba)s (0,05 duong
lugng) va Q-Phos hodc X-Phos (0,1 duong lugng) trong dioxan (0,5M) 6 nhiét do
ndm trong khoang tir nhiét do trong phong dn 90 °C cho dén khi chét ban dau duoc
tieu thu hét (0,33 - 18 h). Lam ngudi hén hop dén nhiét d§ trong phong, va loai bd
dung mdi trong didu kién 4p suit giam. Tinh ché bang sic ky thu duoc tert-butyl
arylaxetat.

Dung dich chita tert-butyl arylaxetat trong axit (HCl/dioxan, hodc HCOOH)
véi tiy y CH2Clz duoce didu ché & 0 °C. Khudy hdn hop ¢ 0 °C, ty ¥ d8 4m dén nhiét
do trong phong, cho dén khi chit ban dAu phan ing hét. Dung m6i dugc loai bd trong

didu kién &p suét giam d8 thu duoc din xuat axit arylaxetic mong mudn & dang thd.

Theo quy trinh chung 10, cac hop chit néu trong vi du sau day dugc didu ché
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Tén san pham LC-MS tert- LC-MS san Axit dugc st
butyl arylaxetat pham cuoi dung de thuy
tr (phut), MH", | tr (phit), MH, phén este

diéu kién diéu kién

Axit 2-(1-etyl-1H-indazol-5- | 0,90, -, diéu kién 0,64, 205,21, HCl14M /
yl)axetic 3 dieu kién 3 dioxan

Axit 2-(1,3-dimetyl-1H- 0,90, 261,23, 0,63, 205,20, HC14M/
indazol-5-yl)axetic dieu kién 3 diéu kién 3 dioxan

Axit 2-(3-xyclopropyl-1H- 0,87, 273,32, 0,64, 217,13, HC14M /
indazol-5-yl)axetic diéu kién 3 diéu kién 1 dioxan

Axit 2-(1-butyl-1H-indazol-5- | 0,89, 289,26, 0,82, 233,15, HC14M/
yl)axetic diéu kién 3 diéu kién 1 dioxan

Axit 2-(2-metyl-1H-indol-5- 0,91, 246,19, - HCl 4M /
yl)axetic diéu kién 3 dioxan

Axit 2-(3-butyl-1H-indazol-5- | 0,93, 289,26, - HC14M /
yl)axetic diéu kién 3 dioxan

Axit 2-(1-isopropyl-1H- 0,94, 275,30, - HCl 4M /
indazol-5-yl)axetic diéu kién 3 dioxan

Axit 2-(1-propyl-1H-indazol- | 0,94, 275,14, - HCl 4M /
5-yl)axetic dieu kién 3 dioxan

Axit 2-(3-xyclopropyl-1- 0,93, 287,18, - HCl1 4M /
metyl-1H-indazol-5-yl)axetic dieu kién 3 dioxan

Axit 2-(benzofuran-5- 0,94, -, diéu kién - HCL 4M /
yl)axetic 3 dioxan

Axit 2-(benzo[b]thiophen-5- | 0,97, -, didu kién - HCl14M /
yl)axetic 3 dioxan

Axit 2-(1-metyl-1H- 0,83, 248,28, - HCl14M /
pyrazolo[3,4-b]pyridin-5- diéu kién 3 dioxan

yl)axetic

Axit 2-(3-(triflometyl)-1H- - - HCl14M /

indazol-5-yl)axetic dioxan

tert-Butyl 2-(4-(1-metoxyxyclopropyl)phenyl)axetat. DPuoc didu ché theo quy
trinh chung 6 tu 1-bromo-4-(1-metoxyxyclopropyl)benzen (790 mg, 2,92 mmol), (2-
(tert-butoxy)-2-oxoety)k&m(II) clorua (0,5M trong EtO, 11,7 mL, 5,80 mmol),
Pda(dba)s (133 mg, 0,146 mmol), va X-Phos (72 mg, 0,15 mmol) trong THF (44 mL).
Phan (mg xay ra hoan toan sau 2,5 h 6 45 °C. Tinh ché phan thd bang FC tu dong
(Combiflash, axeton / heptan 0:100 = 85:15, 40 g silicagel, tdc @6 dong 40 mL/phut)
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thu dwoc hop chit néu & d& muc nay. LC-MS: tr = 0,94 phut, MH" = 263,25 (diéu
kién 3).

Axit 2-(4-(1-metoxyxyclopropyl)phenyl)axetic. Puogc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(4-(1 -metoxyxyclopropyl)phenyl)axetat (84 mg, 0,30 mmol)
trong TFA (0,34 mL) va CH2Cl2 (0,35 mL). Phan ng x4y ra hoan toan sau 2,5gio 60
°C. LC-MS: tg = 0,70 phit (didu kién 3). '

Céc hop chit néu trong cac vi du sau day duoc didu ché theo quy trinh chung 3,

tir cac axit carboxylic va aminopyrazol thich hop:

Vidu Té LC-MS (tz; MH";
A cn A 1:a
sO diéu kién)
N-[l-(3,4-diﬂo-benzyl)-1H-pyrazol-3-yl]-2—(4- 0,94 phut; 370,33,
234 . . 1A
isopropyl-phenyl)-axetamit diéu kién 3
735 N-[1-(3,4-diflo-benzyl)-1H- pyrazol-3-yl1]-2-[4-(5- 0,85 phut; 410,21;
metyl-[1,2,4]oxadiazol-3-yl)-phenyl]- -axetamit diéu kién 3
236 N-[1-(3,4-diflo-benzyl)-1H-pyrazol- -3-yl]-2-(4- 0,83 phit; 396,09;
[1,2,4]oxadiazol-3-yl-phenyl)- -axetamit diéu kién 3
37 N-[1-(3,4-diflo-benzyl)-1H-pyrazol- -3-yl]-2-[4-(3.3- | 0,93 Rhﬁt; 418,00;
diflo-xyclobutyl)-phenyl]-axetamit dieu kién 3
N-[l-(3,4-d1ﬂo-benzy1)-lH-pyrazol -3-yl]-2-[4-(oxetan- | 0,82 phut; 400,18;
238 . A 1A
3-yloxy)-phenyl]-axetamit diéu kién 3
39 N-[1-(4-Bromo-benzyl)-1H- pyrazol-3-yl]-2-(4- 0,66 phut; 413,11,
dimetylamino-phenyl)-axetamit dieu kién 3
240 N-[1-(3,4-diflo-benzyl)-1H-pyrazol- -3-y1]-2-[4-(3,3- | 0,92 phut; 434,05;
diflo-xyclobutoxy)-phenyl]-axetamit dieu kién 3
241 N-[1-(3,4-diflo-benzyl)-1H-pyrazol- -3-yl]-2-[4-(3- 0,86 phut; 428,16;
metyl-oxetan-3-ylmetoxy)-phenyl]- -axetamit diéu kién 3
49 N-[1-(3,4-diflo-benzyl)-1H- pyrazol-3-yl]-2-[4-(oxetan- 0,83 Rhl’lt; 414,18;
3-ylmetoxy)-phenyl]-axetamit diéu kién 3
243 N-[1-(3,4-diflo-benzyl)-1H- pyrazol-3-yl]-2-[4-(3,3- 0,97 Rhﬁt; 462,08;
diflo-1-metyl-xyclobutylmetoxy)- -phenyl]-axetamit diéu kién 3
244 N-[1-(3,4-diflo-benzyl)- 1H-pyrazol-3-yl]-2-[4-(3,3- | 0,94 phut; 448,01;
diflo-xyclobutylmetoxy)-phenyl]- -axetamit diéu kién 3
245 N-[1-(3,4-diflo-benzyl)-1H- pyrazol-3-yl]-2-[4-(3-flo- 0,85 phut; 432,07,
oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3
246 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-y1]-2- | 0,74 phut; 392,14,
[4-(3-flo-oxetan-3-yl)-phenyl]- -axetamit diéu kién 3
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N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-

0,71 phut; 390,07,

247 [4-(oxetan-3-yloxy)-phenyl]-axetamit didu kién 3

248 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,75 phit; 422,16;
[4-(3-flo-oxetan-3-ylmetoxy)-phenyl]-axetamit dicu kién 3

249 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,71 phut; 3 72,22;
(1-metyl-1H-indazol-5-yl)-axetamit dicu kién 3

250 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo- | 0,80 phut; 391,1 8;
oxetan-3-yl)-phenyl]-axetamit diéu kién 3

751 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan- | 0,78 phut; 389, 19;
3-yloxy)-phenyl]-axetamit dicéu kién 3

259 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,78 phut; 371,11;
1H-indazol-5-yl)-axetamit dicu kién 3

253 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- 0,82 phut; 409,16;
flo-oxetan-3-yl)-phenyl]-axetamit diéu kién 3

254 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- | 0,80 phut; 407,1 3;
(oxetan-3-yloxy)-phenyl]-axetamit dieu kién 3

255 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1- | 0,80 phut; 389,16;
metyl-1H-indazol-5-yl)-axetamit diéu kién 3

256 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo- | 0,81 phut; 421,17,
oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3

257 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- | 0,83 phut; 439,12;
flo-oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3

758 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3- 0,70 phut; 415,10;
metoxy-oxetan-3-yl)-pyridin-3-yl]-axetamit diéu kién 3

259 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3- 0,91 phut; 395,10;
dimetyl-1H-indol-6-yl)-axetamit dicu kién 3

260 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3- 0,91 pht; 395,11;
dimetyl-1H-indol-5-yl)-axetamit diéu kién 3

261 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- | 0,90 phut; 441,05;
(3,3-diflo-xyclobutoxy)-phenyl]-axetamit dieéu kién 3

262 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- | 0,80 phut; 421 ,07;
(oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3

263 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3- | 0,84 phut; 43 5,03;
metyl-oxetan-3-ylmetoxy)-phenyl]-axetamit dieu kién 3

264 2-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-3-flo-benzyl)- 0,94 phut; 391, 14;
1H-pyrazol-3-yl]-axetamit dieu kién 3

265 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1- | 0,93 phut; 443,05;

triflometyl-xyclopropyl)-phenyl]-axetamit

diéu kién 3

-152-




31931

N-[1-(4-xyano-3-flo-benzyl)-1H- pyrazol-3-yl1]-2-(4-

0,91 phut; 377,09,

266 isopropyl-phenyl)-axetamit diéu kién 3
267 N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-yl]-2-[4-(3- | 0,82 phut; 439,07,
flo-oxetan-3-ylmetoxy)-phenyl]-axetamit dieu kién 4
268 N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-yl]-2-(1- | 0,78 phut; 388,49,
metyl-1H-indazol-5-yl)-axetamit diéu kién 4
269 N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-yl]-2-[4- | 0,80 phut; 406,92;
(oxetan-3-yloxy)-phenyl]- -axetamit diéu kién 4
270 N-[1-(3-xyano-4-flo-benzyl)- 1H-pyrazol-3-yl]-2-[4-(3- | 0,82 phut; 408.,48;
flo-oxetan-3-yl)-phenyl]-axetamit diéu kién 4
2-(4-tert-Butyl-phenyl)-N-[1 ~(4-xyano-benzyl)-1H- | 0,92 phit; 373,15;
271 : A 1A
pyrazol-3-yl]-axetamit dieu kién 3
279 2-(4-tert-Butyl-phenyl)-N-[1-(5-xyano- -pyridin-2- 0,87 phut; 374,20;
ylmetyl)-1H-pyrazol-3-yl]- -axetamit diéu kién 3
)73 N-[1-(4-xyano-benzyl)-1H- pyrazol-3-yl]-2-[4-(3,3- | 0,88 phut; 423,00;
diflo-xyclobutoxy)-phenyl]-axetamit diéu kién 3
274 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-yl]-2- | 0,83 ghl’lt; 424,10;
[4-(3,3-diflo-xyclobutoxy)-phenyl]- -axetamit diéu kién 3
N-[1-(4-xyano-3-flo-benzyl)-1H- pyrazol-3-yl]-2-(6- | 0,64 phut; 405,12;
275 A 104
pyrolidin-1-yl-pyridin-3-yD)- -axetamit dieu kién 3
276 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-yl]-2- | 0,56 phit; 388,12;
(6-pyrolidin-1-yl-pyridin-3-yl)- -axetamit diéu kién 3
277 N-[1-(4-xyano-benzyl)-1H- pyrazol-3-yl]-2-[4-(1- 0,92 Rhﬁt; 425,10;
triflometyl-xyclopropyl)-phenyl]- -axetamit dieu kién 3
278 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H- pyrazol-3-yl]-2- | 0,87 phit; 426,14;
[4- -(1-triflometyl-xyclopropyl)-phenyl]- -axetamit diéu kién 3
279 N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-yl]-2-[4- | 0,80 phit; 421,10;
(oxetan-3-ylmetoxy)-phenyl]- -axetamit diéu kién 3
280 N-[1-(3-xyano-4-flo-benzyl)- 1H-pyrazol-3-yl]-2-[4-(3- | 0,84 Rhﬁt; 435,09;
metyl-oxetan-3-ylmetoxy)-phenyl]- -axetamit diéu kién 3
281 N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-yl]-2-[4- | 0,90 phut; 441,06;
(3,3-diflo-xyclobutoxy)-phenyl]- -axetamit diéu kién 3
N-[1-(3-xyano-4-flo-benzyl)-1H- pyrazol-3-y1]-2-(4- | 0,91 phut; 377,17,
282 A 1A
isopropyl-phenyl)-axetamit dieu kién 3
83 2-(4-tert-Butyl-phenyl)-N-[1-(3-xyano- -4-flo-benzyl)- | 0,94 phut; 391,14
1H-pyrazol-3-yl]-axetamit dieu kién 3
84 N-[1-(5-xyano-pyridin-2- ylmetyl)-1H-pyrazol-3-yl]-2- 0,76 phut; 418,00;
[4-(3-metyl-oxetan-3-ylmetoxy)- -phenyl]-axetamit diéu kién 3
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N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-

0,82 phut; 417,07,

285 metyl-oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3

136 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan- | 0,7 8 phut; 403, 07;
3-ylmetoxy)-phenyl]-axetamit dieu kién 3

87 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,72 phut; 404,10;
[4-(oxetan-3-ylmetoxy)-phenyl]-axetamit diéu kién 3

138 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- | 0,91 phut; 425,11,
(3,3-diflo-xyclobutyl)-phenyl]-axetamit dieu kién 3

289 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- | 0,92 phut; 455,02;
(3,3-diflo-xyclobutylmetoxy)-phenyl]-axetamit dicéu kién 3

N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- ,

. 0,95 phut; 468,76;

290 (3,3-diflo-1 -metyl—xyclobu.tylmetoxy)-phenyl]- didu kién 3
axetamit

291 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1- 0,80 pht; 389,06;
metyl-1H-indazol-6-yl)-axetamit diéu kién 3

292 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1- | 0,85 pht; 387,99;
metyl-1H-indol-5-yl)-axetamit dieéu kién 3

293 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1- | 0,86 phut; 388,02;
metyl-1H-indol-6-yl)-axetamit dieéu kién 3

294 N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-y1]-2-[6- 0,66 phut; 441,07;
(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit diéu kién 3

295 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- 0,78 pht; 371,11,
1H-indazol-6-yl)-axetamit dieéu kién 3

296 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- | 0,83 phut; 370,11,
1H-indol-5-yl)-axetamit diceu kién 3

297 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl- 0,84 phut; 369,98;
1H-indol-6-yl)-axetamit diéu kién 3

208 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl1]-2-[4-(3,3- 0,94 phut; 451,06;
diflo-1-metyl-xyclobutylmetoxy)-phenyl]-axetamit diéu kién 3

299 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3- 0,90 phut; 437,07,
diflo-xyclobutylmetoxy)-phenyl]-axetamit di€u kién 3

300 N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3- 0,89 phut; 406,97,
diflo-xyclobutyl)-phenyl]-axetamit diéu kién 3

301 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,78 phut; 371,07;
(1-metyl-1H-indol-5-yl)-axetamit dicu kién 3

300 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- 0,77 phut; 371,08;

(1-metyl-1H-indol-6-yl)-axetamit

diéu kién 3
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N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2-

0,89 phut; 452,06;

303 [4-(3 ,3—d1ﬂ0-1-metyl-xyclob.utylmetoxy)-phenyl]- didu kién 3
axetamit

304 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,86 phut; 43 8,07;
[4-(3,3-diﬂo-xyclobutylmetoxy)-phenyl]-axetamit diéu kién 3

305 N-[1-(5-xyano-pyridin-2-ylmetyl)- 1H-pyrazol-3-yl]-2- | 0,85 phut; 408,13;
[4-(3,3-diflo-xyclobutyl)-phenyl]-axetamit diéu kién 3

306 N—[l-(3-xyano-4-ﬂ0-benzyl)-1H-pyrazol-3-yl]-2-[6- 0,66 pht; 441,06;
(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl] -axetamit diéu kién 3

307 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3 -yl]-2-(6- | 0,64 phut; 405, 14;
pyrolidin-1-yl-pyridin-3-yl)-axetamit diéu kién 3

308 N-[1-33 -Xyano-4-ﬂo-benzyl)-1H-pyrazol-3-y1]-2-(1 - | 0,80 phut; 389,09;
metyl-1H-indazol-6-yl)-axetamit diéu kién 3

309 N-[l-(3-xyan0—4-ﬂo-benzyl)—lH-pyrazol-3-y1]-2-(l- 0,85 phut; 388,09;
metyl-1H-indol-6-yl)-axetamit dieu kién 3

310 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl] -2-(1- | 0,85 phut; 388,07;
metyl-1H-indol-5-yl)-axetamit dieéu kién 3

| ey ey phams | 0951 40895
’ ) diéu kién 3

axetamit

312 N-[1-(3-xyano-4-flo-benzyl)-1 H-pyrazol-3-yl]-2-[4- | 0,91 phut; 425, 10;
(3,3-diflo-xyclobutyl)-phenyl]-axetamit diéu kién 3

313 N-[1-(3 -xyano—4-ﬂo-benzyl)-1H-pyrazol-3-y1]-2-[4- 0,92 pht; 455,02;
(3,3-diﬂo-xyclobutylmetoxy)-phenyl]-axetamit diéu kién 3

314 N-[1-(3 -xyano-4-ﬂ0-benzyl)-1H-pyrazol—3-yl]-2-[4-(1 - | 0,93 phut; 443,05;
triflometyl-xyclopropyl)-phenyl]-axetamit dieu kién 3

315 N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3 -yl]-2-[6-(3-flo- | 0,77 phut; 403,05;
oxetan-3-yl)-pyridin-3-yl]-axetamit diéu kién 3

316 N-[1-(3-xyano-4-flo-benzyl)- 1H-pyrazol-3-yl]-2-[4-(3- | 0,82 phut; 405, 12;
metyl-oxetan-3-yl)-phenyl]-axetamit diéu kién 3

317 N-[1 -(4-xyano-benzyl)-1H-pyrazol-3-yl]-2- [4-(3- 0,80 Rhﬁt; 387,15;
metyl-oxetan-3-yl)-phenyl]-axetamit diéu kién 3

318 N-[1 -(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,73 phut; 3 88,15;
[4-(3-metyl-oxetan-3-yl)-phenyl] -axetamit diéu kién 3

319 rac-N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3 -yl]-2- | 0,83 phut; 393,1 4;
[4-(1-metoxy-etyl)-phenyl]-axetamit diéu kién 3

320 rac-N-[1-(4-xyano-benzyl)-1 H-pyrazol-3-yl]-2-[4-(1- | 0,82 phut; 375,16;

metoxy-etyl)-phenyl]-axetamit

diéu kién 3
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N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-y1]-2-(1 ,3-

0,72 phut; 403,12;

321 dimetyl-1H-pyrolo[2,3-b]pyridin-5-yl)-axetamit diéu kién 3

392 N-[1-(5-xyano-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2- | 0,63 phut; 3 86,05;
(1,3-dimetyl-1H-pyrolo[2,3-b]pyridin-5 -yl)-axetamit diéu kién 3

323 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,89 phut; 425,1 9;
(3-xyclobutyl-1-metyl-1H-indol-5-yl)-axetamit diéu kién 3

394 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,88 phut; 413,19;
(3-isopropyl-1-metyl-1H-indol-5 -yl)-axetamit dicu kién 3

325 2-(3-xyano-1-metyl-1H-indol-5-y1)-N-[1-(5-xyano- 0,75 pht; 396,14;
pyridin-2-ylmetyl)-1H-pyrazol-3-yl] -axetamit diéu kién 3

126 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,85 phut; 43 9,09;
(1-metyl-3-triflometyl-1H-indol-5 -yl)-axetamit diéu kién 3

327 N-[l-(3-Xyano-4-ﬂo-benzyl)-1H—pyrazol-3—yl]-2-(3- 0,95 phit; 442,11,
xyclobutyl-1-metyl-1H-indol-5-yl)-axetamit diéu kién 3

328 N-[l-(3-xyano-4-ﬂo-benzy1)-1H—pyrazol-3-y1]-2-(3- 0,94 phut; 430,14;
isopropyl-1-metyl-1H-indol-5-yl)-axetamit diéu kién 3

329 N-[l-(3-xyano-4-ﬂo-benzy1)-1H-pyrazol-3-yl]-2-(3- 0,83 phut; 413,15;
xyano-1-metyl-1H-indol-5-yl)-axetamit diéu kién 3

330 N-[1-(3 -xyano-4-flo-benzyl)-1H-pyrazol-3-y1]-2-(1 ,3- | 0,89 phut; 402,05;
dimetyl-1H-indol-6-yl)-axetamit diéu kién 3

331 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,82 phut; 385 ,09;
(1,3-dimetyl-1H-indol-6-yl)-axetamit diéu kién 3

332 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4- 0,89 phut; 451,04;
flo-2-(2,2,2-triflo-etoxy)-phenyl]-axetamit diéu kién 3

333 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,82 phut; 433 ,94;
[4-flo-2-(2,2,2-triflo-etoxy)-phenyl] -axetamit diéu kién 3

334 N-(l-(3-xyano-4-ﬂobenzyl)-1H-pyrazol-3-yl)-2-(4- 0,91 Rhﬁt; 460,87,
(pentaflo-AS-sulfanyl)phenyl)acetamide diéu kién 3

335 2-[4-(xyano-dimetyl-metyl)-phenyl]-N-[1-(3 -xyano-4- | 0,86 phut; 402,05;
flo-benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

336 N-(1-((5-xyanopyridin-2-yl)metyl)-1 H-pyrazol-3-yl)- | 0,85 phut; 444,02;
2-(4-(pentaflo- A S-sulfanyl)phenyl)axetamit diéu kién 3

337 2-[4-(xyano-dimetyl-metyl)-phenyl]-N-[1 -(5-xyano- | 0,78 Rhl’lt; 385,09;
pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-axetamit diéu kién 3

338 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-2- | 0,82 phit; 3 86,01;
(4-triflometyl-phenyl)-axetamit dicéu kién 3

339 N-[1-(5-xyano-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2- | 0,86 phut; 430,11;

3 —metyl—4-(2,2,2-triﬂo-etoxy)-phenyl]-axetamit

diéu kién 3
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340 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(5- | 0,67 phut; 423,17;
flo-6-pyrolidin-1-yl-pyridin-3-yl)-axetamit diéu kién 3

341 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,58 phut; 406,18;
(5-flo-6-pyrolidin-1-yl-pyridin-3-yl)-axetamit dieu kién 3

349 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4- | 0,89 phut; 403,01;
triflometyl-phenyl)-axetamit dieu kién 3

343 N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[3- | 0,91 phut; 447,08;
metyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit diéu kién 3

344 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,82 Rhﬁt; 407,15;
(1-metyl-1H-indazol-5-yl)-axetamit diéu kién 3

345 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,91 Rhﬁt; 449,04;
[4-(3,3-diflo-xyclobutoxy)-phenyl]-axetamit diéu kién 3

346 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,82 phut; 407,14;
(1-metyl-1H-indazol-6-yl)-axetamit dieu kién 3

347 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,83 phut; 427,11;
[4-(3-flo-oxetan-3-yl)-phenyl]-axetamit diéu kién 3

343 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-y1]-2- | 0,83 phut; 421 ,15;
(1,3-dimetyl-1H-indazol-5-yl)-axetamit diéu kién 3

349 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,67 phut; 45 9,03;
[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl]-axetamit dieu kién 3

350 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-y1]-2- | 0,94 phut; 461 ,03;
[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit dieu kién 3

351 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,66 phut; 423,1 6;
(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit dieu kién 3

352 2-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-3,5-diflo- 0,95 phut; 409,18;
benzyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,93 phut; 395,18;

353 : . A 1A

(4-isopropyl-phenyl)-axetamit dieu kién 3

354 2-[4-(1-xyano-xyclopropyl)-phenyl]-N-[1-(5-xyano- | 0,77 phut; 3 83,17;
pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit diéu kién 3

355 2-[4-(1-xyano-xyclopropyl)-phenyl]-N-[1-(3-xyano-4- | 0,84 phut; 400, 17,
flo-benzyl)-1H-pyrazol-3-yl]-axetamit dieu kién 3

356 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,55 phut; 374,19;
[4-(1-hydroxy-xyclopropyl)-phenyl]-axetamit diéu kién 3

357 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,84 phut; 421, 14;
(1-etyl-1H-indazol-5-yl)-axetamit dieu kién 3

358 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,90 phut; 420,1 4;

(1,3-dimetyl-1H-indol-5-yl)-axetamit

diéu kién 3
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N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-

0,81 phut; 439,10;

359 [4-(3-metoxy-oxetan-3-yl)-phenyl]-axetamit didu kién 3
360 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,82 phut; 439,10;
[4-(oxetan-3-ylmetoxy)-phenyl]-axetamit dicu kién 3
361 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,84 phut; 457,04;
[4-(3-flo-oxetan-3-ylmetoxy)-phenyl]-axetamit dicu kién 3
362 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,86 phut; 453,07;
[4-(3-metyl-oxetan-3-ylmetoxy)-phenyl]-axetamit di€u kién 3
363 N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- | 0,93 phut; 473,10;
[4-(3,3-diflo-xyclobutylmetoxy)-phenyl]-axetamit diéu kién 3
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2- ,
. 0,96 phut; 487,01;
364 [4-(3,3-diflo-1 -metyl—xyclob_utylmetoxy)-phenyl] - didu kién 3
axetamit
365 N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- | 0,91 phut; 444,08;
y1]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit dicéu kién 3
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- - .
366 | pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3- 0,63 thut,. fl 38,14
. diéu kién 3
yl]-axetamit
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- . .
367 pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-etoxy)- 1,40 .pAhut,. f‘ 44,07;
. diéu kién 1
phenyl]-axetamit
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- ,
) . 1,03 phut; 400,13;
368 pyrazol-3-yl]-2-(1 ,3-d1me‘gyl-1H-1ndazol-5-y1)- didu kién 1
axetamit
369 N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- 1,28 phut; 399,09;
pyrazol-3-y1]-2-(1,3-dimetyl-1H-indol-5-yl)-axetamit dieu kién 1
370 N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- 1,07 phut; 400,01;
pyrazol-3-yl]-2-(1-etyl-1H-indazol-5-yl)-axetamit dieu kién 1
371 2-(4-tert-Butyl-pheny!)-N-[1-(6-xyano-5-metyl- 1,47 phut; 3 88,16;
pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit dieu kién 1
N-[1 -(6-xyano-5-metyl-.pyrldln-2-ylmetyl)- 1H- 1,44 phit; 440,01;
372 pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)- A qea
4 dieu kién 1
phenyl]-axetamit
N-[1-(6-xyano-5 -metyl-erldan—yln.lejtyl)- 1H- 1,10 phit; 402,14;
373 pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)- A qea
i diéu kién 1
axetamit
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- . _
374 pyrazol-3-yl]-2-[4-(3,3 -diflo-xyclobutoxy)-phenyl]- 1,33 phut; 438,05;

axetamit

diéu kién 1
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375 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,85 phut; 472,20;
[4-(1-metyl-xyclopropyl)-phenyl]-axetamit diéu kién 3

376 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,87 phit; 428,17,
[4-(2,2,2-triflo-1,1-dimetyl-etyl)-phenyl]-axetamit dieu kién 3

N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H- 0,89 pht; 386,12

377 pyrazol-3-yl]-2-[4-(1-metyl-xyclopropyl)-phenyl]- A 1ea
. diéu kién 3
axetamit

378 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl}-2- | 0,80 phut; 388,18;
(2,2-dimetyl-2,3-dihydro-benzofuran-5-yl)-axetamit diéu kién 3

379 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,80 phut; 388, 19;
(3,3-dimetyl-2,3-dihydro-benzofuran-5-yl)-axetamit dieéu kién 3

380 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,80 phit; 388,19;
(2,2-dimetyl-2,3-dihydro-benzofuran-6-yl)-axetamit diéu kién 3

381 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,86 phit; 430,13;
[4-metyl-3-(2,2,2-triflo-etoxy)-phenyl]-axetamit diéu kién 3

382 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,83 phit; 433,98;
[3-flo-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit dieéu kién 3

rac-N-[ 1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3- . .

383 y1]-2-[4-((1R* ,2R*)-2-triflometyl-xyclopropyl)- 0.87 .pkhut,. ? 26,17;
. diéu kién 3

phenyl]-axetamit

384 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- | 0,78 phut; 388,19;

[4-(1-metoxy-xyclopropyl)-phenyl]-axetamit dieéu kién 3

Vi du 385: N-[1 -(5-xyano-6-diflometyl-pyridin-2-ylmetyl)-1 H-pyrazol-3-yl]-2-
(4-isopropyl-phenyl)-axetamit va Vi du 386: N-[I -(5-xyano-4-diflometyl-pyridin-2-
ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit. Bb sung axit trifloaxetic
(0,0446 mL, 0,57 mmol) vao dung dich chura hop chit néu & Vi du 71 (205 mg, 0,57
mmol) va kém diflometansulfinat (355 mg, 1,14 mmol) trong DMSO (3,2 mL) & nhiét
d6 trong phong. Luperox® TBH70X (tert-butyl hydroperoxit; bd sung tir tir dung dich
70% khdi luong trong nude, 0,23 mL, 1,71 mmol) ddng thoi khudy manh. Khuiy hdn
hop & nhiét dd trong phong qua dém. B6 sung lai kém diflometansulfinat (355 mg,
1,14 mmol) va Luperox® TBH70X. Khudy hén hop & nhiét do trong phong trong 4
dém. Phan bd hdn hop phan tng gitta CH2Clz (5 mL) va dung dich nudce NaHCOs bao
hoa (5 mL). Tach riéng céc 16p, va chiét pha nuéc bang CH2Cl (3 x 5 mL). Lam kho
16p hitu co két hop bang MgSOs, loc, va loai bd dung mdi trong diéu kién ap suét
giam. Tinh ché phan con lai bang HPLC didu ché (cot: Waters XBridge, 30x75 mm,
10 um, UV/MS, diéu kién bazo) thu duge hop chét néu ¢ d& muc ndy. LC-MS: tr =

-159-



31931

0,90 phat, MH* = 410,18 and t = 0,89 phut, MH* = 410,19 tuong (g (diéu kién 3).

2-(IN4-Diazenyliden)-1-(3,3-dimetyl-2,3 -dihydrobenzofuran-6-yl)etan-1-on va
(rac.)-2-(1M-diazenyliden)-1-(3-metylcroman-7-yl)etan-1-on. B6 sung oxalyl clorua,
(0,474 mL, 5,54 mmol) va 4 giot DMF vao hdn hop gdm axit 3,3-dimetyl-2,3-
dihydrobenzofuran-6-carboxylic (710 mg, 3,69 mmol) trong CH2Cl, (20 mL) & -5 °C.
Dé hdn hop 4m dén nhiét do trong phong sau 2 gi. Co déc hdn hop trong chan khong
(nap lai v6i N2). Hoa tan du thu duoc trong THF (20 mL) va lam lanh dén -5 °C. Bo
sung (trimetylsilyl)diazometan (2,0 M trong hexan, 4,15 mL, 8,31 mmol) vao va dé
hdn hop 4m dén nhiét d6 trong phong qua dém. Loai bé dung mdi trong diéu kién ap
sudt giam. Tinh ché phan con lai bang FC tw dong (Combiflash, heptan —
EtOAc/heptan 1:3, cot : 80 g, tbc dd dong: 60 mL/phtt), tao ra hdn hop gdm hai san
phdm néu & d& muc nay. LC-MS: tr = 0,80 phut, MH* = 217,20 d6i v6i hon hop (didu
kién 3).

etyl  2-(3,3-dimetyl-2,3-dihydrobenzofuran-6-yl)axetat  va (rac.)-etyl 2-(3-
metylcroman-7-yl)axetat. B6 sung nhd giot dung dich chita bac benzoat (178 mg,
0,777 mmol) trong EtsN ( 5,0 mL) vao dung dich chua hdn hop néu trén (280 mg,
1,29 mmol) trong EtOH (30 mL). Khudy dung dich mau den thu dugc & nhi¢t do trong
phong trong 19 gio. Loc huyén pht mau den qua Celite. T4m loc dugc rira bang
EtOAc. C6 dic dich loc trong chan khéng. Tinh ché phan thd bing HPLC thu duge
hai san phim néu & dé muc nay & dang riéng r&. LC-MS: tr = 0,90 phut, MH" =
235,22 and tr = 0,90 phit, tuong tng (diéu kién 3).

Axit (rac.)-2-(3-metylcroman-7-yl)axetic. Bé sung dung dich nudc NaOH (1M,
0,5 mL) vao dung dich chira (rac.)-etyl 2-(3-metylcroman-7-yl)axetat (38 mg, 0,162
mmol) trong DMF (1,00 mL). Khuiy dung dich thu duge & nhiét do trong phong trong
4 gio. Trung hoa dung dich nay béng axit formic (0,5 mL), loc va sau d6 tinh ché bang
HPLC diéu ché dé thu duoc san phém thd néu & d& muc nay. LC-MS: tr = 0,74 phut
(diéu kién 3).

5-Bromo-3-flo-2-((3-nitro-1H-pyrazol-1-yl)metyl)pyridin. Dugc didu ché theo
quy trinh chung 4 véi K.COs (1,87 g, 13,6 mmol), 5-bromo-2-(bromometyl)-3-
flopyridin (760 mg, 2,71 mmol), va 5-nitro-1H-pyrazol (313 mg, 2,71 mmol) trong
axeton (25 mL). Phan ung xay ra hoan toan sau 2 gio. Chét tho nay khong dugce tinh
ché. LC-MS: tr = 0,78 phut, MH" = 302,98 (didu kién 3).

5-flo-6-((3-nitro-1H-pyrazol-1-yl) metyl)nicotinonitril. BS sung lan luot
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Zn(CN), (196 mg, 1,67 mmol), Pdx(dba); (60,7 mg, 0,066 mmol), 1,1'-bis-
(diphenylphosphino)-feroxen (45,5 mg, 0,082 mmol) va poly(metylhydrosiloxan)
(PMHS) (0,067 mL) vao dung dich chua 5-bromo-3-flo-2-((3-nitro-1H-pyrazol-1-
yDmetyl)pyridin (1,02 g, 3,04 mmol) trong N,N-dimetylaxetamit (6,2 mL). Khudy
hdn hop thu dugc & 150°C trong diéu kién vi séng trong 40 phut. Lam ngudi hén hop
dén nhiét d6 trong phong, loc qua Celite, va c6 ddc dich loc trong chan khong. Tinh
ché phin con lai bang FC tu dong (Combiflash, EtOAc / heptan 0:100 — 40:60, cOt 24
g, toc d6 dong 35 mL/phut) thu duge hop chét néu & d& muc nay. LC-MS: tr = 0,70
phut, MH* = 248,17 (diéu kién 3).

6-((3-Amino-1H-pyrazol-1-yl)metyl)-5-flonicotinonitril. B& sung Pd (10 % khéi
luong trén than hoat tinh, 52 mg, 0,489 mmol) vao dung dich chira 5-flo-6-((3-nitro-
1H-pyrazol-1-yl)metyl)nicotinonitril (260 mg, 0,899 mmol) trong EtOAc (9,22 mL)
trong moi truong Na. Binh dugc hut chdn khong cin than va nap lai v6i Ha (3x).
Khudy huyén phtt mau den & nhiét d6 trong phong trong moéi trudng H» trong 30 gio.
Loc huyén phi mau den qua Celite, va tAm loc Celite duoc rira bang EtOAc. Co dac
dich loc trong chéan khong. B& sung Pd (10 % khéi luong trén than hoat tinh, 52 mg,
0,49 mmol) vao dung dich chira phin con lai néu trén trong THF (9,22 mL) trong m6i
truong Na. Binh duoc hut chan khong can than va nap lai véi Ha (3x). Khudy huyén
phtt mau den & nhiét d§ trong phong trong méi truong Ha qua dém. Tinh ché phan con
lai béng HPLC thu duogc hop chét néu & d muc nay. LC-MS: tr = 0,40 phat, MH" =
218,16 (diéu kién 3).

tert-Butyl 2-(4-(1-xyano-3,3-difloxyclobutyl)phenyl)axetat. Duoc didu ché theo
quy trinh chung 6 tu 1-(4-bromophenyl)-3,3-difloxyclobutan-1-carbonitril
(W02012027322, 92,7 mg, 0,337 mmol), (2-(tert-butoxy)-2-oxoetyl)kém(Il) clorua
(0,5M trong Et0, 1,4 mL, 0,70 mmol), Pdx(dba)s (15,4 mg, 0,017 mmol), va X-Phos
(8,3 mg, 0,017 mmol) trong THF (2,9 mL). Phan tmg xay ra hoan toan qua dém & 45
°C. Tinh ché phin thd bang HPLC thu duoc hop chét néu ¢ d& muc nay. LC-MS: tr =
0,95 phut, MH" = 308,13 (diéu kién 3).

Axit 2-(4-(1-xyano-3,3-difloxyclobutyl)phenyl)axetic. Duoc didu ché theo quy
trinh chung 7 tu tert-Butyl 2-(4-(1-xyano-3,3-difloxyclobutyl)phenyl)axetat (42 mg,
0,13 mmol) trong TFA (0,15 mL) va CH2CL (0,15 mL). Phan ting xay ra hoan toan
sau 3 gio & 0 °C. LC-MS: tr = 0,74 phut (diéu kién 3).

2-Bromo-3-flo-6-((3-nitro-1H-pyrazol-1-yl)metyl)pyridin. Duoc didu ché theo
quy trinh chung 4 véi KoCOs; (2,01 g, 14,6 mmol), 2-bromo-6-(bromometyl)-3-
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flopyridin (799 mg, 2,91 mmol), va 5-nitro-1H-pyrazol (336 mg, 2,91 mmol) trong
axeton (26 mL). Phan ng xay ra hoan toan sau 2 gio. Chét thé nay khong duge tinh
ché. LC-MS: tr = 0,80 (diéu kién 3).

3-flo-6-((3-nitro-1H-pyrazol-1-yl)metyl)picolinonitril. BS sung lan luot
Zn(CN), (226 mg, 1,93 mmol), Pdx(dba); (70,1 mg, 0,0766 mmol), 1,1'-bis-
(diphenylphosphino)-feroxen (52,6 mg, 0,0948 mmol), va poly(metylhydrosiloxan)
(PMHS) (0,077 mL) vao dung dich chira 2-bromo-3-flo-6-((3-nitro-1H-pyrazol-1-
ylmetyl)pyridin (1,13 g, 3,51 mmol) trong N,N-dimetylaxetamit (7,2 mL). Khuiy
hdn hop & 150°C trong 10 vi séng trong 40 phut. Loc hdn hop qua dém Celite, va dém
Celite duogc rira béng EtOAc. Cb dic dich loc trong chan khong. Tinh ché phén con lai
bé“mg FC tu dong (Combiflash, EtOAc/heptan 0:100 — 30:70, cot 24 g, tdc do dong 35
mL/phtt) thu duge hop chit néu & d& muc nay. LC-MS: tr = 0,74, MH" = 248,20
(diéu kién 3).

6-((3-Amino-1H-pyrazol-1-yl)metyl)-3-flopicolinonitril. B6 sung Pd (10 % khdi
lugng trén than hoat tinh, 64 mg, 0,56 mmol) vao dung dich chira 3-flo-6-((3-nitro-
1H-pyrazol-1-yl)metyl)picolinonitril (320 mg, 1,08 mmol) trong EtOAc (11,1 mL)
trong mdi trudng Na. Binh duoc hit chan khong cén thin va nap lai véi Ha (3%).
Khu4y huyén phtt mau den & nhiét d6 trong phong trong mdi truong Ha qua dém. Loc
huyén phit mau den qua Celite, va d&m Celite dugc rira béng EtOAc. C6 dac dich loc
trong chan khoéng. Tinh ché phan con lai bang HPLC thu dugc hop chét néu & dé muc
nay. LC-MS: tr = 0,48 phut, MH" = 218,18 (diéu kién 3).

tert-Butyl 2-(3-xyano-4-isobutylphenyl)axetat. Dugc didu ché theo quy trinh
chung 6 tir 5-bromo-2-isobutylbenzonitril (136 mg, 0,57 mmol), (2-(tert-butoxy)-2-
oxoetyl)kém(II) clorua (0,5M trong Et;0, 1,24 mL, 0,62 mmol), Pdx(dba)s (26,2 mg,
0,0286 mmol), va Q-Phos (41,1 mg, 0,0571 mmol) trong dioxan (1,5 mL). Phan tng
xdy ra hoan toan sau 30 phut & 85 °C. Tinh ché bang FC tu dong (Combiflash,
EtOAc/heptan 0:100 = 60:40) thu duogc hop chét néu & dé& muc nay. LC-MS: tr = 1,00
phut, MH* = 273,97 (diu kién 4).

Axit 2-(3-xyano-4-isobutylphenyl)axetic. Dugc didu ché theo quy trinh chung 7
tir tert-butyl 2-(3-xyano-4-isobutylphenyl)axetat (33 mg, 0,12 mmol) trong HCIl (4M
trong dioxan, 7 mL) v CH2Clz (1,4 mL) Phén tmg xay ra hoan toan qua dém & nhiét
d6 trong phong. LC-MS: tr = 0,73 phiit (diéu kién 3).

Céc hop chat néu trong céc vi du sau ddy duogc diéu ché theo quy trinh chung 3,
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tir cac axit carboxylic va aminopyrazol thich hop:

Vidu Tén LC-MS (tr;
sO MH"; diéu kién)
. 0,81 phut;
387 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- 388.19: didu
(3,3-dimetyl-2,3-dihydro-benzofuran-6-yl)-axetamit I;ién, 3
rac-N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]- 0.81 p hu.tk;
388 2-(3-metyl-chroman-7-yl)-axetamit 388,17; dieu
w y kién 3
N-[1-(5-xyano-3-flo-pyridin-2-ylmetyl)-1 H-pyrazol3- | 000 PhU%
389 . i 444,07, dieu
yl]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit Kién 3
2-[4-(1-xyano-3,3-diflo-xyclobutyl)-phenyl]-N-[1-(5- 0,81 p hu.tA;
390 1 : 433,01; diéu
xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit Kién 3
391 N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42’8825 héli%u
yl]-2-[3-metyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit I;iér; 3
2-(3-xyano-A-isobutyl-phenyl)-N-[1-(5-xyano-pyridin-2- | ;00 PRI
392 . 399,17, dieu
ylmetyl)-1H-pyrazol-3-yl]-axetamit Kién 3
2-(3-xyano-4-isobutyl-phenyl)-N-[1-(3,4-diflo-benzy])- 0,94 phu_t£
393 . 409,16; diéu
1H-pyrazol-3-yl]-axetamit Kién 3

Vi du 394: N-[1-(5-Azetidin-1-yl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-
isopropyl-phenyl)-axetamit. B6 sung azetidine (0,04 mL, 0,57 mmol) vao hdn hop da
duoc loai khi gdbm hop chit néu & vi du 94 (80 mg, 0,192 mmol), Pdx(dba)s (17,5 mg,
0,02 mmol), RuPhos (17,9 mg, 0,04 mmol), NaOtBu (37 mg, 0,38 mmol), va rdy phin
tir (bot 4A, 100 mg) trong toluen (2,00 mL). Khudy hdn hop phan tng trong lo ddy
nip & 95 °C trong 17 gid. Lam ngudi hdn hop dén nhiét d6 trong phong, va loai bo
dung mdi trong diéu kién 4p sudt giam. Tinh ché phén tho bang HPLC thu dugce hop
chit néu & d& muc nay. LC-MS: tr = 0,74 phat, MH* = 390,20 (diéu kién 3).

Vi du 395: 2-(4-Isopropyl-phenyl)-N-[1-(5-pyrolidin-1-yl-pyridin-2-ylmetyl)-
1H-pyrazol-3-yl]-axetamit. B6 sung pyrolidin (0,05 mL, 0,57 mmol) vao hdn hop da
duoc loai khi gém hop chit néu & vi du 94 (80 mg, 0,192 mmol), Pdx(dba)s (17,5 mg,
0,02 mmol), RuPhos (17,9 mg, 0,04 mmol), NaOtBu (37 mg, 0,38 mmol), va rdy phan
tir (4A powder, 100 mg) trong toluen (2,00 mL). Khudy hén hop phan mg trong lo
day nép & 110 °C trong 17 gid. Lam ngudi hén hop dén nhiét do trong phong, va loai
bd dung mdi trong didu kién 4p suat giam. Tinh ché phan tho bang HPLC thu dugc
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hop chit néu & d& muyc nay. LC-MS: tr = 0,75 phit, MH* = 404,23 (diéu kién 3).

Vi du 396: N-{1-[5-(3,3-diflo-pyrolidin-1-yl)-pyridin-2-ylmetyl]-1 H-pyrazol-3-
yl}-2-(4-isopropyl-phenyl)-axetamit. B6 sung 3,3-diflopyrolidin hydroclorua (57,6
mg, 0,57 mmol) vao hdn hop da duoc loai khi gém hop chit néu & vi du 94 (80 mg,
0,192 mmol), Pdx(dba); (17,5 mg, 0,02 mmol), RuPhos (17,9 mg, 0,04 mmol),
NaOtBu (37 mg, 0,38 mmol), va rdy phan tir (4A powder, 100 mg) trong toluen (2,00
mL). Khudy hdn hop phan tng trong lo déy nép & 110 °C trong 17 gid. Lam ngudi
hdn hop dén nhiét do trong phong, va loai bé dung mdi trong diéu kién &p sudt giam.
Tinh ché phan thd bang HPLC thu duge hop chét néu & dé muc nay. LC-MS: tr = 0,78
phat, MH = 440,17 (diéu kién 3).

tert-Butyl 2-(4-(xyclopropylmetoxy)-3-(triflometoxy)phenyl)axetat. Duoc diéu
chd theo quy trinh chung 6 tr 4-bromo-1-(xyclopropylmetoxy)-2-
(triflometoxy)benzen (146 mg, 0,47 mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua
(0,5M trong Et20, 1,04 mL, 0,52 mmol), Pdx(dba)s (22 mg, 0,020 mmol), va Q-Phos
(34 mg, 0,050 mmol) trong dioxan (1,5 mL). Phan ting xay ra hoan toan sau 1 gio &
85 °C. Tinh ché bang FC tu dong (Combiflash, EtOAc/heptan 0:100 = 60:40) thu
duoce hop chit néu & d& myc nay. LC-MS: tr = 1,04 phut, MH* = 223,23 (diéu kién 4).

Axit 2-(4-(xyclopropylmetoxy)-3-(triflometoxy)phenyl)axetic. Pugc diéu ché
theo quy trinh chung 7 tu tert-butyl  2-(4-(xyclopropylmetoxy)-3-
(triflometoxy)phenyl)axetat (30 mg, 0,087 mmol) trong HCOOH (0,60 mL). Phan Ung

x4y ra hoan toan sau 2 gio' ¢ nhiét d trong phong.

4-Bromo-5-flo-2-metylpyridin 1-oxit. BS sung ting phan 5-flo-2-metyl-4-
nitropyridin 1-oxit (2500 mg, 14,5 mmol) vao dung dich dugc khudy chira axetyl
bromua (10,7 mL, 143 mmol) trong AcOH (22,3 mL). Khuiy hén hop trong 2,5 gid &
nhiét d6 trong phong. DS hdn hop cén than vao da, va b sung can than K>COs ran
vao 1am nhidu phan. Chiét 16p nuéc bing EtOAc (95 mL) va rira 16p hitu co bang
nude mubi(20 mL). Lam bdo hoa 16n nude két hop bang NaCl, va bd sung CHxCl, /
iPrOH 3/1 (100 mL). Khudy hén hop & nhiét dd trong phong trong 2 gid. Téch riéng
céc 16p, va chiét pha nuée bang CH>Cl, / iPrOH 3/1 (2 x 100 mL) va CH>Cl (1 x 200
mL). Lam kho 16p hitu co két hop bing MgSOs, loc, va loai bé dung méi trong diéu
kién 4p sudt giam d8 thu dugc san phadm tho néu & dé muc nay. LC-MS: tr = 0,51
phut, MH* = 206,06 (diéu kién 3).

(4-Bromo-5-flopyridin-2-yl)metyl  axetat. B6 sung  4-bromo-5-flo-2-
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metylpyridin 1-oxit (2,98 g, 13,6 mmol) vao Ac20 (7,39 mL, 77,5 mmol) & 120°C.
Khuéy dung dich thu dugc & 120 °C trong 5 phut, va & nhiét dd hdi Iuu trong 30 phut.
Dé hdn hop ngudi xudng dén nhiét do trong phong, va db vao da (57 g). Trung hoa
hdn hop bang NaHCOs. B6 sung Et20 (60 mL), va tach riéng cac 16p. Chiét pha nuéc
bang EtO (2 x 30 mL), va rira 16p hitu co két hop bang nuéc mudi, 1am khd bing
MgSOs, loc va loai bo dung mdi trong diéu kién ap sut giam. Tinh ché bé‘mg FC tu
dong (Combiflash, EtOAc / heptan 0:100 — 30:70, c6t 80 g, tbc d6 dong 60 mL/phut)
thu dwoc hop chit néu & d& muc nay. LC-MS: t = 0,73 phut, MH" = 248,08 (diéu
kién 3).

(4-Bromo-5-flopyridin-2-yl)metanol. B6 sung K2CO3 (25,9 mg, 0,187 mmol)
vao dung dich chira (4-bromo-5-flopyridin-2-yl)metyl axetat (1680 mg, 5,82 mmol)
trong MeOH (7,8 mL). Khuiy hén hop thu dugc qua dém & nhiét do trong phong. B6
sung tiép K>COs (1674 mg, 12,1 mmol, 2,082 duong luong) vao, va hdn hop duge
khudy & nhiét d6 trong phong trong 1 gio. B6 sung nuée (16 mL) vao, va trung hoa
hdn hop bang dung dich nuéec AcOH 5%. CH2Clz dugc bd sung, va tach riéng céac 16p.
Chiét pha nuéc bing CHaCly (2x), va rita 16p hitu co két hop bang nuéc mudi, lam
kho bﬁng MgSO0s, loc, va loai bo dung méi trong diéu kién ap suét giam dé thu duogc
san phim thé néu & d& muyc nay. LC-MS: tr = 0,55 phat, MH* = 206,06 (dieu kién 3).

4-Bromo-2-(bromometyl)-5-flopyridin. B6 sung PBr3 (0,389 mL, 4,14 mmol)
vao hdn hop di duge lam 4m (50°C) gbém (4-bromo-5-flopyridin-2-yl)metanol (810
mg, 3,76 mmol) trong DMF (4,8 mL). Khudy hén hop & 50°C trong 1,5 gio. Dé hén
hop ngudi xubng dén nhiét d trong phong, pha lodng bang nudc (240 mL) va bazo
héa bang dung dich nuéc NaHCOs bdo hoa. B6 sung EtOAc, va tach riéng cac 16p.
Chiét 16p nudce bang EtOAc (2x), va rira 16p hitu co két hop bang nude mubi, 1am khd
bang MgSOs, loc va ¢b dic trong chan khong @2 thu dugc san pham thd néu & d& muc
nay. LC-MS: tr = 0,78 phit, MH" = 269,97 (diéu kién 3).

4-Bromo-5-flo-2-((3-nitro-1H-pyrazol-1-y)metyl)pyridin. Dugc didu ché theo
quy trinh chung 4 véi K2CO; (2,38 g, 17,3 mmol), 4-bromo-2-(bromometyl)-5-
flopyridin (952 mg, 3,45 mmol), va 5-nitro-1H-pyrazol (399 mg, 3,45 mmol) trong
axeton (31 mL). Phan Gmg xay ra hoan toan sau 3 gio. Chét thé khong dugc tinh ché.
LC-MS: tr = 0,78, MH* = 301,02 (diéu kién 3).

5-flo-2-((3-nitro-1H-pyrazol-1-yl)metyl)isonicotinonitril. BS sung lan luot
Zn(CN), (268 mg, 2,28 mmol), Pdy(dba); (83 mg, 0,091 mmol), 1,1'-bis-
(diphenylphosphino)-feroxen (62,3 mg, 0,112 mmol) va poly(metylhydrosiloxan)
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(0,091 mL) vao dung dich chua 4-bromo-5-flo-2-((3-nitro-1H-pyrazol-1-
yl)metyl)pyridin (1,38 g, 4,15 mmol) trong N,N-Dimetylaxetamit (8,5 mL). Khudy
hdn hop & 150°C trong 10 vi séng trong 40 phut. Loc hdn hop qua dém Celite, va rira
dém nay bang EtOAc. Cb dic dich loc trong chan khong. Tinh ché phan con lai bang
FC tu dong (Combiflash, EtOAc / heptan 0:100 — 70:30, cot 24 g, tbc d6 dong 35
mL/phit) thu duge hop chit néu & d& muc nay. LC-MS: tr = 0,72 (diéu kién 3).

2-((3-Amino-1H-pyrazol-1-yl)metyl)-5-floisonicotinonitril. B6 sung Pd trén
than hoat tinh (10 % khéi luong, 163 mg, 1,53 mmol) vao dung dich chira 5-flo-2-((3-
nitro-1H-pyrazol-1-yl)metyl)isonicotinonitril (815 mg, 2,35 mmol) trong EtOAc (24
mL). Binh dugc hut chdn khong can than va nap lai v6i Ha (3x). Khudy huyén phu
mau den & nhiét d6 trong phong trong moi truong Ha qua dém. Loc huyén phll mau
den qua Celite. Rra dém Celite béng EtOAc. Cd dic dich loc trong chan khong. Tinh
ché khoang 300 mg phén con lai bang HPLC. Két hop cac phan doan thu dugc va bd
sung CH>Cl, vao. Tach riéng céc 16p, va chiét pha nuéc bang CH2CL (2x). Lam kho
16p hitu co két hop bang MgSOs4, loc, va cd dac dung moi trong chan khong dé thu
duge san phim thé néu & d& myc nay. LC-MS: tr = 0,45, MH* = 218,18 (diéu kién 3).

tert-Butyl 2-(4-(1-xyanoxyclopropyl)-3-(triflometyl)phenyl)axetat. Dugc didu
ché theo quy trinh chung 6 tur 1-(4-bromo-2-(triflometyl)phenyl)xyclopropan-1-
carbonitril (W02006018725, 170 mg, 0,59 mmol), (2-(tert-butoxy)-2-oxoetyl)kém(II)
clorua (0,5M trong Et,0, 1,28 mL, 0,64 mmol), Pd2(dba)s (27 mg, 0,029 mmol), va Q-
Phos (42 mg, 0,059 mmol) trong dioxan (1,5 mL). Phan mg x&y ra hoan toan sau 1
gio & 85 °C. Tinh ché bang FC tw dong (Combiflash, EtOAc/heptan 0:100 — 50:50)
thu duoc hop chit néu & d& myc nay. LC-MS: tr = 0,91 phut, MH" = 326,04 (diéu
kién 4).

Axit 2-(4-(1-xyanoxyclopropyl)-3-(triflometyl)phenyl)axetic. Dugc diéu ché
theo quy trinh  chung 7 tt tert-butyl 2-(4-(1-xyanoxyclopropyl)-3-
(triflometyl)phenyl)axetat (36 mg, 0,11 mmol) trong TFA (0,36 mL) va CH2Clz (0,35
mL). Phan mg x4y ra hoan toan sau 2,5 gio ¢ 0 °C. LC-MS: tr = 0,65 (didu kién 4).

Metyl 2-(3-metyl-4-(3,3,3-triflopropoxy)phenyl)axetat. B6 sung Cs,CO3 (470
mg, 1,44 mmol) vao dung dich chira metyl este cla axit 2-(4-hydroxy-3-
metylphenyl)axetic (200 mg, 1,11 mmol) trong DMF (3 mL). Lam lanh hdn hop dén 0
°C, va bd sung nho giot 3,3,3-triflopropyl metansulfonat (853 mg, 4,44 mmol). Khudy
hdn hop qua dém ddng thoi lam 4m dén nhiét d6 trong phong. B& sung tiép Cs2CO3
(1,88 g, 5,76 mmol) va 3,3,3-triflopropyl metansulfonat (853 mg, 4,44 mmol) vao.
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Khu4y hén hop qua dém. B6 sung nuée vio, chiét hdn hop bang EtOAc (2 x). Loai bo
dung moéi trong diéu kién ap suit giam. Tinh ché phin con lai bang FC (EtOAc /
heptan 10:90 — 20:80 — 25:75 = 50:50 — 75:25 — 100:0) thu dugc hop chét néu &

de muc nay.

Axit 2-(3-metyl-4-(3,3,3-triflopropoxy)phenyl) axetic. B6 sung dung dich nuéc
NaOH 1M (023 mL) vao dung dich chia metyl 2-(3-metyl-4-(3,3,3-
triflopropoxy)phenyl)axetat (50,0 mg, 0,18 mmol) trong THF (1,00 mL) va MeOH
(0,15 mL). Khudy hdn hop qua dém & nhiét d¢ trong phong, va loai bo cac chét bay
hoi hitu co trong chin khong. Pha lodng phin con lai bang nudc va ria bang EtOAc
(1x). Axit hoa 16p nudc bang dung dich nuéc HCl 1M. Chiét hdn hop bang CH,Cl,
(3x). Lam kho céc 16p hitu co két hop bang MgSOs, loc, va loai bd dung mdi trong

diéu kién 4p suat gidm dé thu dugc san pham thd néu & d¢ muc nay.

4-Bromo-2-xyclopropyl-1-(2,2, 2-trifloetoxy)benzen. Bé sung Cs2CO3 (550 mg,
1,69 mmol) va 1,1,1-triflo-2-iodoetan (0,555 mL, 5,63 mmol) vao dung dich chira 4-
bromo-2-xyclopropylphenol (240 mg, 1,13 mmol) trong DMF (5 mL). Khuiy hdn hop
trong 2 gio ¢ 90 °C, va d& ngudi dén nhiét do trong phong. B& sung nude vao, chiét
hdn hop bang EtOAc (3 x). Rira 16p hitu co két hop bang nude va nuéce mudi, 1am khd
bang MgSO4, loc, va loai bé dung mdi trong didu kién &p suét giam. Tinh ché phan
tho bing FC tu dong (Combiflash, EtOAc / heptan 1:1) thu dugc hop chit néu & dé

muc nay.

tert-Butyl 2-(3-xyclopropyl-4-(2,2, 2-trifloetoxy)phenyl)axetat. Duoc didu ché
theo quy trinh chung 6 tir 4-bromo-2-xyclopropyl-1-(2,2,2-trifloetoxy)benzen (144
mg, 0,488 mmol), (2-(tert-butoxy)-2-oxoetyl)k&€m(Il) clorua (0,5M trong Et0O, 2,20
mL, 1,10 mmol), Pdx(dba); (22 mg, 0,024 mmol), va Q-Phos (23 mg, 0,049 mmol)
trong dioxan (3,0 mL). Phan Umg xay ra hoan toan qua dém & 85 °C. Tinh ché bang
FC ty dong (Combiflash, EtOAc/heptan 0:100 = 50:50) thu duge hop chit néu & @&
muc nay.

Axit 2-(3-xyclopropyl-4-(2,2, 2-trifloetoxy)phenyl)axetic. Duoc didu ché theo
quy trinh chung 7 tr tert-butyl 2-(3-xyclopropyl-4-(2,2,2-trifloetoxy)phenyl)axetat (30
mg, 0,091 mmol) trong HCOOH (0,80 mL). Phan {ing xay ra hoan toan sau 2,5 gio &
nhiét do trong phong. LC-MS: tr = 0,77 (diéu kién 4).

tert-Butyl 2-(3-metyl-4-(triflometoxy)phenyl)axetat. Pugc didu ché theo quy
trinh chung 6 tir 4-bromo-2-metyl-1-(triflometoxy)benzen (300 mg, 1,18 mmol), (2-
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(tert-butoxy)-2-oxoetyl)kém(I) clorua (0,5M trong Et:O0, 3,40 mL, 1,70 mmol),
Pdy(dba)s (54 mg, 0,059 mmol), va Q-Phos (56 mg, 0,118 mmol) trong dioxan (3,0
mL). Phan Ung xdy ra hoan toan qua dém ¢ 85 °C. Tinh ché bing FC tu dong
(Combiflash, EtOAc/heptan 0:100 — 100:0) thu duge hop chét néu & dé muc nay. LC-
MS: tr = 1,02 (diéu kién 4).

Axit 2-(3-Metyl-4-(triflometoxy)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(3-metyl-4-(triflometoxy)phenyl)axetat (32 mg, 0,11 mmol)
trong HCOOH (0,80 mL). Phén {mg x4y ra hoan toan sau 2,5 gi¢' ¢ nhiét do trong
phong. LC-MS: tr = 0,77 (diéu kién 4) .

4-Bromo-2-etyl-1-(2,2, 2-trifloetoxy)benzen. B6 sung Cs2CO3 (632 mg, 1,94
mmol) vao dung dich chira 4-bromo-2-etylphenol (300 mg, 1,49 mmol) trong DMF (3
mL). Lam lanh hdn hop dén 0 °C, va bd sung 2,2,2-trifloetyl triflometansulfonat
(0,215 mL, 1,49 mmol) vao. Khudy hdn hop trong 90 phit ddng thoi dé 4m dén nhiét
d6 trong phong. B& sung nude vao, chiét hdn hop bang EtOAc (3 x). Rua 16p hitu co
két hop bang nudc va nude mudi, 1am kho bing MgSOs, loc, va loai bé dung mdi
trong didu kién ap sut giam dé thu dugc san phim thd néu & dé muc nay. LC-MS: tr
= 0,99 (diéu kién 3).

tert-Butyl 2-(3-etyl-4-(2,2,2-trifloetoxy)phenyl)axetat. Dugc didu ché theo quy
trinh chung 6 tir 4-bromo-2-etyl-1-(2,2,2-trifloetoxy)benzen (100 mg, 0,353 mmol),
(2-(tert-butoxy)-2-oxoetyl)kém(II) clorua (0,5M trong EtO, 1,40 mL, 0,70 mmol),
Pdy(dba); (16 mg, 0,018 mmol), va X-Phos (17 mg, 0,035 mmol) trong dioxan (3,0
mL). Phan Ung xiy ra hoan toan qua dém & 85 °C. Tinh ché biang FC tw dong
(Combiflash, EtOAc/heptan 0:100 = 80:20) thu duge hop chét néu & dé muc nay. LC-
MS: tr = 1,02 (diéu kién 4).

Axit 2-(3-etyl-4-(2, 2, 2-trifloetoxy)phenyl)axetic. Dugc didu ché theo quy trinh
chung 7 tir tert-butyl 2-(3-etyl-4-(triflometoxy)phenyl)axetat (86 mg, 0,27 mmol)
trong HCOOH (2,0 mL). Phan ung xay ra hoan toan sau 2.5 gi¢ ¢ nhiét do trong
phong. LC-MS: tr = 0,77 (diéu kién 4) .

5-Bromo-1,3-dimetyl-2-(2, 2, 2-trifloetoxy) benzen. B6 sung Cs2COs (632 mg,
1,94 mmol) vao dung dich chita 4-bromo-2,6-xylenol (300 mg, 1,49 mmol, 1 duong
luong) trong DMF (3 mL). Lam lanh hdn hop dén 0 °C, va bd sung 2,2,2-trifloetyl
triflometansulfonat (0,215 mL, 1,49 mmol) vao. Khudy hdn hop qua dém ddng thoi
lam 4m dén nhiét d6 trong phong. B sung nuéc vao, chiét hdn hop bang EtOAc (3 x).
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Rtra 16p hitu co két hop bang nudc va nude mudi, 1am kho bing MgS04, loc, va loai
bd dung modi trong didu kién 4p suit giam. Tinh ché phan thd bang FC tu dong
(Combiflash, EtOAc / heptan 0:100 = 100:0) thu dugc hop chét néu & dé muc nay.

tert-Butyl 2-(3,5-dimetyl-4-(2,2, 2-trifloetoxy)phenyl)axetat. Dugc diéu ché theo
quy trinh chung 6 tu 5-bromo-1,3-dimetyl-2-(2,2,2-trifloetoxy)benzen (100 mg, 0,353
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et,0O, 1,40 mL, 0,70
mmol), Pdx(dba)s (16 mg, 0,018 mmol), va X-Phos (17 mg, 0,035 mmol) trong dioxan
(3,0 mL). Phan ting x&y ra hoan toan qua d&ém & 85 °C. Tinh ché bang FC tu dong
(Combiflash, EtOAc/heptan 0:100 — 80:20) thu dugc hop chét néu ¢ dé muc nay. LC-
MS: tr = 1,01 (diéu kién 4).

Axit 2-(3,5-dimetyl-4-(2,2,2-trifloetoxy)phenyl) axetic. Dugc diéu ché theo quy
trinh chung 7 tlr tert-butyl 2-(3,5-dimetyl-4-(2,2,2-trifloetoxy)phenyl)axetat (96 mg,
0,30 mmol) trong HCOOH (2,2 mL). Phan ting xay ra hoan toan sau 2,5 gio O nhiét
dd trong phong. LC-MS: tr = 0,76 (didu kién 4) .

tert-Butyl 2-(5-metyl-6-(2,2, 2-trifloetoxy)pyridin-3-yl)axetat. Dugc didu ché
theo quy trinh chung 6 tr 5-bromo-3-metyl-2-(2,2,2-trifloetoxy)pyridin (334 mg, 1,17
mmol), (2-(tert-butoxy)-2-oxoetyl)k&m(II) clorua (0,5M trong Et0, 3,40 mL, 1,70
mmol), Pdx(dba)s (54 mg, 0,058 mmol), va X-Phos (56 mg, 0,1 17 mmol) trong dioxan
(3,0 mL). Phan tng xay ra hoan toan qua dém ¢ 85 °C. Tinh ché bang FC tu dong
(Combiflash, EtOAc/heptan 0:100 — 80:20) thu duoc hop chit néu & @& muc nay. LC-
MS: tr = 0,97 (diéu kién 4).

Axit 2-(5-metyl-6-(2, 2, 2-trifloetoxy)pyridin-3-yl) axetic. Dugc diéu ché theo quy
trinh chung 7 t tert-butyl 2-(5-metyl-6-(2,2,2-trifloetoxy)pyridin-3-yl)axetat (92 mg,
0,30 mmol) trong HCOOH (2,2 mL). Phan ting xay ra hoan toan sau 2,5 gio 0 nhiét
6 trong phong. LC-MS: tr = 0,70 (didu kién 4) .

Céc hop chit néu trong céc vi du sau ddy duoc didu ché theo quy trinh chung 3,

tlr céc axit carboxylic va aminopyrazol thich hgp:

, LC-MS (tr;
Vidy Tén MH?; diéu
50 kién)
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-y1]-2-(4- 0,90 phutA,
397 . . 472,01; dieu
xyclopropylmetoxy-3-triflometoxy-phenyl)-axetamit Kidn 3
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2-(4-xyclopropylmetoxy-3-triflometoxy-phenyl)-N-[1- 0,97 phutA,
398 . . 481,76, dieu
(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit Kidn 3
399 N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42’88 ?) 6p h;i%
y1]-2-[3-metyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit I;iér; 3 u
>-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-5-flo-pyridin2- | oo 0 LIS
400 . 392,18; dicu
ylmetyl)-1H-pyrazol-3-yl]-axetamit oA
kién 3
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0.88 phu‘tk;
401 i . 378,16; dieu
yl]-2-(4-isopropyl-phenyl)-axetamit on
kién 3
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0,90 phu‘tA;
402 . i 444,07, diéu
y1]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit Kién 3
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[1- 0,71 phu.tA;
403 e 1 . 451,04; dieu
(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit Kién 4
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[1- 0,82 phu.tk;
404 . . 460,99; dicu
(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit Kién 4
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3- 0,78 phu.tk;
405 . i 444,10; diéu
metyl-4-(3,3,3-triflo-propoxy)-phenyl]-axetamit Kién 4
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-y1]-2-[3- 0,80 phut:
406 . i 456,01; dieu
xyclopropyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit Kidn 4
N-[1-(5-xyano-pyridin-2-ylmetyl)- H-pyrazol- 3-yl]-2-G3- | /5 PP
407 . ) 416,10; diéu
metyl-4-triflometoxy-phenyl)-axetamit Kién 4
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0, 84' phut;
408 yl]-2-[3 -xyclopropyl-4-(2,2,2-triflo-etoxy)-phenyl]- 473,76, diéu
axetamit kién 4
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0,83 phut;
409 yl]-2-[3 -xyclopropyl-4-(2,2,2-triflo-etoxy)-phenyl]- 473,89; dieu
axetamit kién 4
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0,83 phutA,
410 ; . 433,94, dieu
yl]-2-(3-metyl-4-triflometoxy-phenyl)-axetamit Kidn 4
411 N-[1-(5-xyano-pyridin-2-ylmetyl)- 1H-pyrazol-3-yl]-2-[3- 42’488,;) h(;té;u
etyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit l;iér; 4
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412 N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42f 8313 héligu
yl]-2-[3 -etyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit liiéri 4
413 N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42’183 7p h;té
y1]-2-[3-etyl-4-(2,2,2-triflo-etoxy)-phenyl] -axetamit I;iér; 4 “
414 N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- 42’47?) 5p h(;%u
[3,5-dimetyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit léiér; 4
415 N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42’283 5p h(;gu
yl]-2-[3,5-dimety1-4-(2,2,2-triﬂo-etoxy)-phenyl]-axetamit léiér; 4
416 N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1 H-pyrazol-3- 42’183511;%11
yl]-2-[3, 5-dimetyl-4-(2,2,2-triflo-etoxy)-phenyl]-axetamit I;iér; 4
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2- [5- 0,75 phu.tk;
417 : .- . 431,04, dieu
metyl-6-(2,2,2-triflo-etoxy)-pyridin-3-yl]-axetamit Kian 4
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0, 80. phut;
418 y1]-2-[5-metyl-6-(2,2,2-triflo-etoxy)-pyridin-3 -yl]- 448,93; dicu
axetamit kién 4
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1 H-pyrazol-3- 0,79 phut;
419 yl]-2-[5 -metyl-6-(2,2,2-triflo-etoxy)-pyridin-3-y1]- 449,01; dieu
axetamit kién 4
420 N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 42’183 éa héli%u
yl1]-2-[3-metyl-4-(3,3,3 -triflo-propoxy)-phenyl]-axetamit I;iér; 4
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3- 0,81 phu.tk;
421 . . 462,03; dieu
y1]-2-[3-metyl-4-(3,3,3-triflo-propoxy)-phenyl]-axetamit Kin 4

Phuong phép in vitro — Xé4c dinh hru lugng kénh canxi bang phuong phap phan tich
FLIPR.

Cac t& bao HEK293 bidu hién tai t6 hop ciu tric dudi phén ti alpha-1G
(Cav3.2) thudc kénh canxi kiéu T phu thudc dién ap hodc cAu trac dudi phan tur alpha-
1C (Cavl,2) thudc kénh canxi kiéu L phu thudc dién 4p dugc phén tich luu lugng
canxi béng cach st dung thudc nhudm chi thi canxi Fluo-4-AM (Molecular Devices)
va cong ngh¢ FLIPR (Thiét bi doc dia hinh anh huynh quang - Fluorometric Imaging
Plate Reader, Molecular Devices) (Xie X, Van Deusen AL, Vitko I, Babu DA, Davies
LA, Huynh N, Cheng H, Yang N, Barrett PQ, Perez-Reyes E. Validation of high
throughput screening assays against three subtypes of Ca(v)3 T-type channels using
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molecular and pharmacologic approaches. Assay and Drug Development
Technologies 2007, 5(2), 191-203). Té bao HEK293 biéu hién téi t6 hop Cav3.2 duge
giit trong moi truong sinh truéng DMEM (Life Technologies) duge bd sung véi 10 %
huyét thanh bao thai bo (FBS), 100 U/ml penicilin (Life Technologies), 100 pg/ml
streptomycin (Life Technologies) va 1 mg/ml G418 (Life Technologies). Té bao
HEK293 biéu hién tai td hop Cavl.2 dugc giit trong mdi trudng sinh truong DMEM
(Life technologies) duoc bd sung v6i 10 % FBS, 0,1 mg/ml G418 (Life
Technologies), 0,1 mg/ml hygromycin (Life Technologies) va 40 ug/ml zeocin (Life
Technologies).

Rira cac té bao mdt 1dn bang PBS, sau d6 phén ly trong 0,25 % trypsin/EDTA
(Life Technologies) va dugc cdy vao dia ddy trong sudt, mau den, 384 16 phu poly-D-
lysin (BD Biosciences) & mat d6 30.000 té bao/15. U cac dia d3 cdy qua dém & 37°C.

Ngay trude khi tién hanh thir nghiém, loai bo méi trudmg va xit Iy cée t€ bao
trong 1 gio & 37°C bang dung dich &&m nap chira HBSS 1X (137 mM NaCl; 5,4 mM
KCI; 0,25 mM Na2HPO4; 1,3 mM CaCl2; 0,4 mM MgSO4; 0,5 mM MgCl2; 0,4 mM
KH2PO4, pH 7,4), 0,375 g/L NaHCO3, 20 mM Hepes, ¢6 bd sung 3 uM Fluo-4-AM
va 0,15 % Pluronic (Life Technologies). Tiép theo, céc té bao dugc rira ba 1dn bang
dung dich d&m thtr nghiém (HBSS 1X; 0,375 g/L NaHCO3; 20 mM Hepes; 1 % FBS;
pH 7,4) va dé yén trong 50 pl dung dich dém rira trong 30 phut.

Dung dich gbc chira hop chét thir nghiém duoc didu cheesd & ndéng dd 10 mM
trong DMSO. Dbi voi thir nghiém Cav3.2, cdc dung dich pha lodng theo day ndng do
chira cac hop chit duge didu ché trong dung dich dém TEAC (100 mM tetraetylamoni
clorua; 20 mM Hepes; 2,5 mM CaCl2; 5 mM KCI; 1 mM MgCl12; 1 % FBS; pH 7,2),
d6i v6i thir nghiém Cavl.2, cac dung dich pha lodng theo day ndng d6 dugc diéu ché
trong dung dich dém thir nghiém. Céc hop chét thir nghiém dugc bd sung vio té bao
dé tao ra su pha loang 3 14n, nim trong khoang tir 10 pM dén 0,05 nM. U céc hop chit
v6i té bao trong 3 phit va lugng Ca2+ di vao duoc kich thich bang cach bd sung
CaClI2 dén ndng d6 cudi 10 mM (thir nghiém Cav3.2) hodic bang cach bo sung KCl
dén ndéng do cudi 20 mM ( thir nghiém Cav1.2). Péng hoc ctia qué trinh gia tang su
phat huynh quang dugc ghi lai d6i véi mdi 13 va dién tich duéi vét huynh quang d6i
v6i mdi ndng dd hop chét dwoc ding dé xay dung dudng cong tc ché bang cach st
dung phuong phéap phén tich duong cong dap tng ndng do sigma hdi quy khong tuyén
tinh véi phén mém ndi bd. Cac gia tri ICso dugce tinh toan va la n6ng dd hop chét can

dé e ché 50% tin hidu thu dugc véi sy ¢d mit cua chét dan thube thay cho hop chét
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thir nghiém. Twong tu, cac hoat tinh d6i khang (cac gia tri ICso) cla tAt ca cac hop chat
duoc néu lam vi du da duoc xac dinh dbi vé&i kénh Cav3.1 va kénh Cav3.3. Cac hoat
tinh d6i khang (gia tri ICso) cua tht ca cac hop chit dugc néu lam vi du nim trong
khoang tir 0,3 dén 1210 nM i v6i Cav3.1; va nim trong khoang tir 0,8 dén 1280 nM
ddi véi Cav3.3.

Trong bang dudi day thd hién cac gid tri ICso duge tao ra ddi voi kénh Cav3.2.

Vidu IC50 Vidu IC50 Vidu IC50 Vidu IC50
1 14 107 338 213 31 319 66
2 4,1 108 322 214 164 320 99
3 12 109 22 215 599 321 91
4 82 110 14 216 269 322 856
5 20 111 1330 217 15 323 36
6 6,6 112 21 218 79 324 31
7 7,9 113 4,8 219 14 325 893
8 47 114 14 220 3,1 326 33
9 12 115 57 221 5,0 327 37
10 10 116 75 222 117 328 33
11 5,4 117 332 223 8,4 329 80
12 20 118 97 224 21 330 4,8
13 133 119 137 225 13 331 9,6
14 650 120 6,7 226 25 332 600
15 374 121 68 227 4,3 333 2790
16 10 122 19 228 44 334 21
17 12 123 1270 229 3,8 335 20
18 25 124 9,9 230 255 336 34
19 10 125 64 231 21 337 168
20 5,1 126 3.4 232 5,8 338 61
21 3.4 127 27 233 8,1 339 7,0
22 5,0 128 9,7 234 6 340 8,5
23 6,4 129 128 235 42 341 64
24 13 130 293 236 18 342 40
25 64 131 88 237 6,1 343 4,5
26 54 132 51 238 32 344 52
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27 61 133 191 239 2,4 345 34
28 8,0 134 428 240 11 346 159
29 25 135 247 241 34 347 85
30 8,6 136 1570 242 39 348 29
31 4,0 137 313 243 37 349 23
32 7,6 138 756 244 33 350 69
33 101 139 36 245 30 351 65
34 91 140 176 246 705 352 22
35 43 141 35 247 2590 353 30
36 160 142 185 248 1810 354 248
37 29 143 19 249 295 355 26
38 39 144 160 250 127 356 327
39 49 145 44 251 303 357 34
40 16 146 136 252 56 358 20
41 38 147 13 253 57 359 212
42 19 148 7,6 254 100 360 360
43 82 149 85 255 52 361 80
44 372 150 682 256 251 362 117
45 33 151 649 257 76 363 51
46 26 152 1160 258 934 364 62
47 37 153 21 259 4,1 365 18
48 138 154 78 260 3,1 366 147
49 9,2 155 70 261 15 367 10
50 11 156 179 262 155 368 301
51 16 157 34 263 97 369 64
52 2,6 158 11 264 5,4 370 578
53 6,7 159 1180 265 15 371 13
54 28 160 29 266 6,6 372 38
55 33 161 258 267 90 373 349
56 46 162 64 268 35 374 107
57 14 163 345 269 162 375 9,9
58 285 164 568 270 51 376 20
59 136 165 13 271 3.4 377 25
60 4,7 166 86 272 7,5 378 249
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61 3,4 167 21 273 35 379 658
62 3,8 168 113 274 133 380 214
63 38 169 104 275 14 381 54
64 80 170 191 276 188 382 114
65 74 171 980 277 15 383 36
66 19 172 15 278 18 384 128
67 3,4 173 188 279 275 385 44
68 4,8 174 319 280 138 386 69
69 16 175 17 281 21 387 122
70 11 176 67 282 12 388 30
71 60 177 18 283 9,5 389 506
72 46 178 99 284 3070 390 47
73 7,9 179 2500 285 208 391 2,1
74 14 180 33 286 393 392 101
75 5,2 181 272 287 9480 393 51
76 6,1 182 65 288 4,7 394 126
77 9,1 183 530 289 23 395 315
78 275 184 490 290 39 396 369
79 218 185 1,7 291 80 397 44
80 92 186 41 292 6,5 398 39
81 131 187 15 293 6,6 399 60
82 33 188 60 294 22 400 49
83 26 189 88 295 308 401 126
84 18 190 21 296 17 402 106
85 301 191 93 297 20 403 97
86 140 192 133 298 43 404 14
87 157 193 78 299 37 405 18
88 109 194 61 300 7,5 406 15
89 61 195 47 301 71 407 25
90 75 196 176 302 39 408 8,5
91 23 197 54 303 51 409 43
92 48 198 16 304 118 410 17
93 39 199 74 305 29 411 7,8
94 8.3 200 67 306 17 412 5.3
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95 99 201 30 307 42 413 30
96 53 202 16 308 263 414 6,4
97 31 203 1260 309 27 415 4,9
98 38 204 79 310 13 416 17
99 48 205 288 311 81 417 37
100 60 206 50 312 10 418 94
101 925 207 5,3 313 45 419 9430
102 7050 208 88 314 32 420 8,7
103 145 209 53 315 240 421 41
104 4520 210 8,0 316 36

105 31 211 3,1 317 56

106 15 212 35 318 378
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thie (I):

trong do:

1 R, _ —>—’/ R
R 0
\/\/\ ~ 7/ N
X~ N N
H
Cong thtc (1),

X 12 nguyén tir cacbon thudc vong hodc nguyén tir nito thude vong;

e R'IA

(Cag)alkyl;
(Ca)alkyl duoc thé mot 14n bang xyano, hodc (C1.3)alkoxy;
(Cr4)floalkyl;

pentaflo-sulfanyl;

>
>
>
» (Cis)floalkoxy;
>
>

(Cs.6)xycloalkyl-L!- trong d6
= (Csg)xycloalkyl d3 néu ty y chira mdt nguyén tir oxy thudc vong;

trong d6 (Cs-s)xycloalkyl dd néu khong dugc thé, hodc dwoc thé mot
lan bang flo, (Cis)alkyl, (Ci3)alkoxy, hydroxy, xyano, hodc (Ci-
3)floalkyl, hodc duoc thé hai 1an béng flo, hodc dugc thé ba 1an b??mg
hai phan tir thé flo va mot phan tur thé duoc chon tir (Ci3)alkyl va
Xyano; va

lién két L! 1a lién két truc tiép, (Ci-2)alkylen, oxy, hodc (Ci-2)alkylen-
OXYy;

> heteroaryl c6 5 hodc 6 canh, doc lap tuy y duge thé mot 1an béng (Ci-

3)alkyl;
» -NR!R!2 trong d6

R va R!Z d6c lagp 1a hydro, (Cis)alkyl, (Cz3)floalkyl,
(Cs-6)xycloalkyl, (Cs.¢)xycloalkyl duoc thé mot hodc hai 1an bang
flo, (Cs-6)xycloalkyl-(Ci-3)alkyl, (Ci3)alkoxy-(Cz3)alkyl;

hodc R va R!2, cing véi nguyén tr nito ma ching gin vao, tao
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thanh vong c6 4 dén 6 canh tlly y dugc th& mot hodc hai 1in bang flo;
nhém 2-oxo-pyrolidinyl; hodc nhém morpholinyl;
va (RHn 12 mot hodc hai phﬁn tir thé tuy y doc 14p dugc chon tir (Ci4)alkyl,
(Cs-¢)xycloalkyl, (Ci-4)alkoxy, (Ci-3)floalkyl, (Ci-3)floalkoxy, halogen, va xyano;

e hoic R! cing véi (R*) tao thanh vong khong thom c¢6 5 hodc 6 canh ma dugc
ngung tu véi vong phenyl/pyridin; trong d6 vong c¢é 5 hodc 6 canh nay tuy y chira
mot hodc hai nguyén tir khic loai doc 14p duge chon tlr oxy va nito; trong d6 vong
khong thom c6 5 hodc 6 canh ngung tu dd néu doc 1ap tuy y con duge thé mot 1an
bﬁng oxo hodc (Ci3)alkyl; dugce thé hai 1an bf?mg (Ci-3)alkyl; hodc duogc thé hai, ba
hodic bbn 1an trong d6 mot phin tir thé 13 oxo va céc phan tir thé con lai 14 (Ci-

3)alkyl;

e hoic R! cing véi (R*) tao thanh vong thom ¢ 5 hodc 6 canh ma dugc ngung tu
v6i vong phenyl/pyridin; trong d6 vong ¢6 5 hodc 6 canh nay tily y chira mét hodc
hai nguyén tir khac loai duge chon tir nito, trong d6 vong thom ¢6 5 hodc 6 canh
duoc ngung tu nay doc 1ap tuy y duge thé mot hodc hai 14n nita trong d6 céc phin
tr thé doc 1ap duge chon tir (C13)alkyl, (Cs-6)xycloalkyl, (Ci)floalkyl, hodc xyano;

e hoic R! 13 metyl, hodc halogen; va (R*). 12 mot phﬁn tir thé duge chon tir (Ci-
3)floalkoxy ma duoc gén vao vong phenyl/pyridinyl & vi tri ortho hodc meta so v6i
diém gén ctia nhém —CH»-CO-NH-;

Y 14 nguyén tir cacbon thudc vong hodc nguyén tir nito thudc vong; va

R? 1a (Ci4)alkyl; (Cs.)xycloalkyl; (Cra)alkoxy; (Cs-6)xycloalkyl-oxy; (Ci.3)floalkyl;
(C1.3)floalkoxy; (Ci3)alkoxy-(Ca3)alkoxy; halogen; xyano; hodc -NR*'R*, trong d6
R2! va R?2 déc 1ap 1a hydro, hodc (Ci3)alkyl, hodc R?! va R%, cling v6i nguyén tit nito
ma ching gén vao, tao thanh vong co6 4 dén 6 canh tuy y duoc thé mot hozc hai lan
béng flo, hoic nhém morpholinyl;

va

(R*)m 1a mdt hodc hai phﬁn tir thé tuy y doc 1ap dugc chon tr (Cia)alkyl; (Cs-
s)xycloalkyl; (Ci-s)alkoxy; halogen; xyano; (Ci3)floalkyl; va (Ci3)floalkoxy;

ho#dc muodi ctia hop chat nay.

2. Hop chét theo diém 1, trong d6 X la nguyén tir cacbon thudc vong;

hodc mudi ciia hop chét nay.
3. Hop chit theo diém 1 hogc 2, trong d6 R 1a:
» (Cas)alkyl;
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(Ca4)alkyl dugc thé mot 1an bang xyano, hoic (Ci3)alkoxy;
(Ci4)floalkyl;
(C13)floalkoxy;

pentaflo-sulfanyl;
(Cs-6)xycloalkyl-L!- trong d6
»  (Cssg)xycloalkyl d3 néu tiy y chita mdt nguyén tir oxy thudc vong;

vV VYV VY

trong d6 (Cs-¢)xycloalkyl da néu khong duoc thé, hodc duoc thé mot
lan bang flo, (Cis)alkyl, (Ci-3)alkoxy, hydroxy, xyano, hodc (Ci-
3)floalkyl, hodc duoc thé hai 1an béng flo, hodc -dugc thé ba lan b%mg
hai phén tir thé flo va mdt phan tir thé (Ci3)alkyl; va

= lién két L! 12 lién két truc tiép, (Ci)alkylen, oxy, hodc (Ci2)alkylen-
OXY;

» heteroaryl ¢6 5 hodc 6 canh dugc chon tu oxadiazolyl, pyrazinyl,
pyrimidinyl, va pyridinyl; trong d6 heteroaryl da néu ddc lép tuy y duoc thé
mdt 14n bang (Ci-3)alkyl; hodc

> -NRUR'2 trong d6

= R va R2 doc lagp 1a hydro, (Cia)alkyl, (Czs)floalkyl,
(Cs-¢)xycloalkyl, (Cs)xycloalkyl dugc thé mot hodc hai lan bang
flo, (Cs-6)xycloalkyl-(C1-3)alkyl, (C1-3)alkoxy-(Cz-3)alkyl;
= hoic R!! vi R'2, cling véi nguyén tir nito ma ching gén vao, tao
thanh vong azetidinyl hodc pyrolidinyl, ca hai doc lap tuy y dugc thé
mot hoac hai lan béng flo; hodc nhém 2-oxo-pyrolidinyl;
va (RHn 1a mot phan tir thé tiy y dugce chon tir (Ci4)alkyl, (Ciu)alkoxy, (Ci-
3)floalkyl, (C1-3)floalkoxy, halogen, va Xyano;
hodc R! cing véi (R*), tao thanh vong khong thom c6 5 hodc 6 canh ma dugc
ngung tu v6i vong phenyl/pyridin dé tao thanh hé vong hai vong; trong d6 hé vong
hai vong d3 néu dugc chon tir 2,3-dihydro-benzooxazolyl, 3,4-dihydro-2H-
benzo[1,4]oxazinyl, 2,3-dihydro-1H-indolyl, va 2,3-dihydro-benzofuranyl; trong
d6 phin vong khdng thom c¢6 5 hodc 6 canh nay cta hé vong hai vong da néu doc
14p tuy y con dugc thé mot 1an bang oxo; hodc dugc thé hai, ba hoc bdn lan trong
d6 mot phan tir thé 14 oxo v cac phin tir thé con lai 14 (Ci3)alkyl;

hodc R! cling véi (R*)a tao thanh vong thom c6 5 hodc 6 canh ma dugc ngung tu
v6i vong phenyl/pyridin tao thanh hé vong thom hai vong dugc chon tur
pyrolo[2,3-b]pyridinyl, indolyl, indazolyl, quinoxalinyl, benzoimidazolyl, va
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quinolinyl; trong d6 phin vong thom c6 5 hodc 6 canh dugc ngung tu nay cia hé
vong hai vong thom di néu ddc lap tuy y duge thé mot hodc hai 1an nita trong do
cac phan tir thé doc 1ap duge chon tir (Cis)alkyl, (Cs-)xycloalkyl, (Ci)floalkyl,

hodc xyano;

e hodc R!' 1a metyl, hoac halogen; va (RMn 1a mot phﬁn tir thé duoc chon tir (Ci-
3)floalkoxy ma dugc gén vao vong phenyl/pyridinyl & vi tri ortho hodc meta so voi
diém gén ctia nhém -CH,-CO-NH-;

hodc muoi cua hop chat nay.

4. Hop chét theo diém 1 hodc 2, trong d6 R' 1a:
» (Cae)alkyl;

» (Cia)floalkyl;
» (Cis)floalkoxy;
» (Css)xycloalkyl trong d6 (Cs.s)xycloalkyl nay tiy y chira mot nguyén tu

oxy thudc vong; trong d6 (Cs)xycloalkyl nay dugc th8 mot 1an bang flo
hodc (Ci-3)floalkyl, hodc duoc thé hai 14n béng flo; hodc
> (Css)xycloalkyl-oxy- trong d6 (Css)xycloalkyl di néu tuy y chira mot
nguyén tir oxy thudc vong; trong d6 (Cs.¢)xycloalkyl d& néu khong duogc
thé, hodc duogc thé hai 1an béng flo;
va (R*)n 1a mot phén tir thé tily y duoc chon tir (Cr4)alkyl, hodc halogen;

hozc mubi cua hgp chat nay.

5. Hop chét theo diém 1 hodc diém 2, trong d6 phan:
(R

13 4-xyclopropyl-phenyl, 4-isopropyl-phenyl, 4- dimetylamino-phenyl, 4-triflometyl-
phenyl, 4-tert.-butyl-phenyl, 4-isobutyl-phenyl, 4-(1-metoxy-etyl)-phenyl, 4-(1-metyl-
xyclopropyl)-phenyl,  4-(xyclopropyl-metyl)-phenyl, 4-(1-hydroxy-xyclopropyl)-
phenyl, 4-(xyclopropyl-oxy)-phenyl, 4-(azetidin-1-yl)-phenyl, 4-(oxetan-3-yl-oxy)-
phenyl,  4-(3-hydroxy-oxetan-3-yl)-phenyl,  4-(3 -flo-oxetan-3-yl)-phenyl, 4-
(xyclobutyl-oxy)-phenyl, 4-(3-metyl-oxetan-3-yl)-phenyl, 4-([1,2,4]oxadiazol-3-yl)-
phenyl, 4-(5-metyl-[1,2,4]oxadiazol-3-yl)-phenyl, 4-(3 -flo-azetidin-1-yl)-phenyl, 4-(1-
xyano-xyclopropyl)-phenyl, 4-(1-xyano-1 -metyl-etyl)-phenyl, 4-(dietylamino)-phenyl,
4-(pentaflo-sulfanyl)-phenyl, 4-(2,2,2-trifloetoxy)-phenyl, 3-metyl-4-(2,2,2-
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trifloetoxy)-phenyl,  3-flo-4-(2,2,2-trifloetoxy)-phenyl,  4-((2-metoxyetyl)-metyl-
amino)-phenyl, 4-(3,3-diflo-xyclobutyl)-phenyl, 4-(3-metoxy-oxetan-3-yl)-phenyl, 4-
(oxetan-3-yl-metoxy)-phenyl,  4-(pyrazin-2-yl)-phenyl,  4-(3-metyl-pyrazin-2-yl)-
phenyl, 4-(pyrimidin-4-yl)-phenyl, 4-(5-metyl-pyrimidin-4-yl)-phenyl, 4-(pyrimidin-
2-yl)-phenyl, 4-(pyrimidin-5-yl)-phenyl, 4-(pyridin-4-yl)-phenyl, 4-(pyridin-3-yl)-
phenyl, 4-(pyridin-2-yl)-phenyl, 4-(3-flo-pyrolidin-1-yl)-phenyl, 4-(3,3 -diflo-azetidin-
1-yl)-phenyl, 4-(2-oxo-pyrolidin-1-yl)-phenyl, 4-(2-triflometyl-xyclopropyl)-phenyl,
4-(1-triflometyl-xyclopropyl)-phenyl, 4-((3-flo-oxetan-3-yl)-metoxy)-phenyl, 4-(3,3-
diflo-xyclobutyl-oxy)-phenyl, 4-(2,2,2-triflo-1,1-dimetyl-etyl)-phenyl, 4-((3,3-diflo-
xyclobutyl)-metoxy)-phenyl, 4-((3,3-diflo-1 -metyl-xyclobutyl)-metoxy)-phenyl; 2-
xyclopropyl-pyridin-5-yl, 2-dimetylamino-pyridin-5-yl, 2-isopropyl-pyridin-5-yl, 2-
(etyl-metyl-amino)-pyridin-5-yl, 2-(3-flo-azetidin-1-yl)-pyridin-5-yl, 2-(pyrolidin-1-
yl)-pyridin-5-yl, 2-(xyclopropyl-metyl-amino)-pyridin-5-yl, 2-(3-flo-oxetan-3 -yl)-
pyridin-5-yl, 2-(dietylamino)-pyridin-5-yl, 2-((2,2-diflo-etyl)-metyl-amino)-pyridin-5-
yl, 2-((2-metoxyetyl)-metyl-amino)-pyridin-5-yl, 2-(2,2,2-trifloetoxy)-pyridin-5-yl, 3-
flo-2-(2,2,2-trifloetoxy)-pyridin-5-yl, 3-flo-2-(pyrolidin-1-yl)-pyridin-5-yl, 2-(3-flo-
pyrolidin-1-yl)-pyridin-5-yl,  2-((xyclopropylmetyl)-metyl-amino)-pyridin-5 -yl,  2-
(3,3-diflo-azetidin-1-yl)-pyridin-5-yl, 2-(3-metoxy-oxetan-3-yl)-pyridin-5-yl, 2-(3,3-
diflo-pyrolidin-1-yl)-pyridin-5-yl; 2-ox0-2,3-dihydro-benzooxazol-6-yl, 3-0xo-3,4-
dihydro-2H-benzo[1,4]oxazin-7-yl, 4-metyl-3-ox0-3,4-dihydro-2H-benzo[1,4] oxazin-
7-yl, 3-metyl-2-ox0-2,3-dihydro-benzooxazol-6-yl, 3,3-dimetyl-2-0x0-2,3 -dihydro-
1H-indol-5-yl,  1,3,3-trimetyl-2-ox0-2,3-dihydro-1H-indol-5-yl, 2,2-dimetyl-2,3-
dihydro-benzofuran-6-yl, 2,2-dimetyl-2,3-dihydro-benzofuran-5-yl, 3 ,3-dimetyl-2,3-
dihydro-benzofuran-5-yl;  1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 1,3 -dimetyl-1H-
pyrolo[2,3-b]pyridin-5-yl, 1H-indol-5-yl, 1H-indol-6-yl, 1 -metyl-1H-indazol-5-yl, 1-
metyl-1H-indazol-6-yl, 1-etyl-1H-indazol-5-yl, 1-etyl-1H-indazol-6-yl, 1,3 -dimetyl-
1H-indazol-5-yl, 1-metyl-1H-indol-5-yl, 1-metyl-1H-indol-6-yl, 1,3-dimetyl-1H-
indol-5-yl, 1,3-dimetyl-1H-indol-6-yl, 3-xyano-1-metyl-1H-indol-5-yl, 3-isopropyl-1-
metyl-1H-indol-5-yl, 3-xyclobutyl-1-metyl-1H-indol-5-yl, 1 -metyl-3-triflometyl-1H-
indol-5-yl, quinoxalin-6-yl, 2-metyl-1H-benzoimidazol-6-yl, 1-metyl-1H-
benzoimidazol-5-yl, 1-metyl-1H-benzoimidazol-6-yl, quinolin-7-yl; 4-metyl-3-(2,2,2-
trifloetoxy)-phenyl; hodc 4-flo-2-(2,2,2-trifloetoxy)-phenyl;

hodc muodi cta hop chat nay.

6. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 5, trong d6:
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e Y la nguyén tr nito thudc vong; va
» R? 1a (Cia)alkyl; (Cssg)xycloalkyl; (Cis)alkoxy; (Cis)floalkyl; (Ci-
3)floalkoxy; (Ci-3)alkoxy-(Ca-3)alkoxy; halogen; hodc xyano; va
> (R%)m la mot phin tir thé thy ¥ doc 14p dugc chon tir nhém gdm (Cr)alkyl;
(Cs)xycloalkyl; (Ci4)alkoxy; halogen; xyano; (Cis)floalkyl; va (Ci-
3)floalkoxy;

hodc

e Y la nguyén tir cacbon thudc vong; va
> R? 1a (Ciw)alkyl; (Csg)xycloalkyl; (Ci4)alkoxy; (Cs.¢)xycloalkyl-oxy; (Ci-
3)floalkyl; (C1-3)floalkoxy; halogen; hodc xyano; va
> (R%)m 12 mot hodc hai phdn tir thé tuy y doc 14p duge chon tir nhém gdm
(Ci4)alkyl; (Ci4)alkoxy; halogen; xyano; (Ci-3)floalkyl, va (Ci-3)floalkoxy;

hodc mudi cta hop chat nay.

7. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 5, trong do:
e Y la nguyén tr nito thudc vong; va
» R? 1a (Cia)alkyl; (Csg)xycloalkyl; (Cis)alkoxy; (Cis)floalkyl; (Ci-
3)floalkoxy; (Ci-3)alkoxy-(Ca.3)alkoxy; halogen; hodc xyano; va
> (R%)m 12 mot phin tir thé tily y doc 14p duge chon tir nhém gdém (Ci4)alkyl;
(Cs)xycloalkyl; (Ci4)alkoxy; halogen; xyano; (Cis)floalkyl, va (Ci-
3)floalkoxy;

ho#c mudi ctia hgp chat nay.

8. Hop chét theo diém 1, trong d6:
X 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thu@d vong;
e R!Ia
» (Cae)alkyl;
> (Ca4)alkyl duoc thé mot 1an bing xyano;
» (Cis)floalkyl;
> (Cs)xycloalkyl-L!- trong d6
»  (Csg)xycloalkyl d3 néu tuy y chira mét nguyén tir oxy thudc vong;
trong d6 (Ci-s)xycloalkyl da néu khong duge thé, hoic duge thé mot
lan bang flo, (Cis)alkyl, (Ci3)alkoxy, hydroxy, xyano, hodc (Ci-
3)floalkyl, hodc dugc thé hai 14n bang flo; va
=  Jién k&t L! 12 lién két truc tiép, hodc (Ci-2)alkylen; hodc
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» heteroaryl c6 5 hodc 6 canh, doc 1ap tuy y duoc thé mot 1an béng (Ch-
3)alkyl;
va (R%n 1a mdt hodic hai phn tir thé tily ¥ doc 14p duoc chon tir (Cr4)alkyl,
(Cs-6)xycloalkyl, (Ci-3)floalkyl, halogen, va xyano;

e hoic R! cling véi (R*)n tao thanh vong thom c6 5 hodc 6 canh ma duge ngung tu
v6i vong phenyl/pyridin tao thanh hé vong thom hai vong duge chon tir indolyl,
indazolyl va quinolinyl; trong do phén vong thom ¢6 5 hodc 6 canh duge ngung tu
ndy ctia hé vong hai vong thom da néu doc lap tuy y duoc th& mot hodc hai 14n nita
trong d6 cac phdn tir thé doc lap dwoc chon tir (Cis)alkyl, (Cs.e)xycloalkyl,
(Cp)floalkyl, hodc xyano;

Y 1a nguyén tir cacbon thudc vong hodc nguyén tir nito thudc vong; va

R? 1a (Ci4alkyl; (Csg)xycloalkyl; (Ci4)alkoxy; (Css)xycloalkyl-oxy; (C13)floalkyl;

(Ci-3)floalkoxy; halogen; hodc xyano;

va

(R%)m 1& modt hodc hai phan tir thé thy y doc 1ap dugce chon tir (Cra)alkyl; (Cs.

s)xycloalkyl; (Ci-s)alkoxy; halogen; xyano; (Ci-3)floalkyl; va (Ci-s)floalkoxy;

hodc mubi ciia hop chat nay.

9. Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 5, trong d6 phan

R2
/

/

(RO

1a 4-flophenyl, 4-clophenyl, 4-bromophenyl, 4-metylphenyl, 4-etylphenyl, 3-flo-4-
metyl-phenyl, 4-flo-3-metyl-phenyl, 4-flo-3-xyano-phenyl, 4-flo-3,5-dimetylphenyl,
4-clo-3-flophenyl, 3-clo-4-flophenyl, 3,4-diflophenyl, 3,5-diflo-4-metoxy-phenyl, 4-
xyano-3,5-diflo-phenyl, 4-metoxyphenyl, 4-xyanophenyl, 4-xyclopropyl-phenyl,
3,4,5-triflophenyl, 4-tert.-butyl-phenyl, 4-isopropyl-phenyl, 4-(xyclopropyl-oxy)-
phenyl,  4-clo-3-triflometyl-phenyl,  4-flo-3-triflometyl-phenyl, 4-metoxy-3-
triflometyl-phenyl, 4-diflometoxy-phenyl, 4-triflometoxy-phenyl, 4-clo-3-
triflometoxy-phenyl, ~ 4-flo-3-triflometoxy-phenyl;  5-flo-pyridin-2-yl, ~ 5-bromo-
pyridin-2-yl, 5-xyano-pyridin-2-yl, 5-metyl-pyridin-2-yl, 5-etyl-pyridin-2-yl, 5-
metoxy-pyridin-2-yl, 6-clo-5-flo-pyridin-2-yl, 5-xyclopropyl-pyridin-2-yl, 6-xyano-5-
flo-pyridin-2-yl, 5-xyano-6-flo-pyridin-2-yl, 6-clo-5-xyano-pyridin-2-yl, 5-clo-6-
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xyano-pyridin-2-yl, 5-xyano-6-metyl-pyridin-2-yl, 5-xyano-4-metyl-pyridin-2-yl, 6-
Xyano-5-metyl-pyridin-2-yl, 5-xyano-6-isobutyl-pyridin-2-yl, ~ 5-Xyano-6-metoxy-
pyridin-2-yl, 5-xyano-6-isopropoxy-pyridin-2-yl, 5-triflometyl-pyridin-2-yl, 5-(2,2,2-
trifloetoxy)-pyridin-2-yl,  5-xyano-6-(2,2,2-trifloetoxy)-pyridin-2-yl, 5-isobutyl-
pyridin-2-yl, 5-isopropoxy-pyridin-2-yl, 5-dimetylamino-pyridin-2-yl, 4-xyclopropyl-
5-xyano-pyridin-2-yl, 5-(2-metoxy-etoxy)-pyridin-2-yl, hodc 5-(3-flopyrolidin-1-yl)-
pyridin-2-yl;

hodc mudi cta hop chat nay.

10. Hop chét theo diém 1 dugc chon tir nhém gém:
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4-is opropyl-phenyl)-axetamit;
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino -phenyl)-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl] -axetamit;
N-[1-(4-clo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3 -yl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl] -2-(4-isopropyl-phenyl)-axetamit;
2-(4-isopropyl-phenyl)-N-[ 1-(4-metoxy-benzyl)-1H-pyrazol-3-yl] -axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-metoxy-benzyl)-1 H-pyrazol-3-yl]-axetamit;
2-(4-isopropyl-phenyl)-N-[1-(4-metyl-benzyl)-1H-pyrazol-3-yl] -axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-metyl-benzyl)-1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-is opropyl-phenyl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino -phenyl)-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-etyl-benzyl)-1H-pyrazol-3 -yl]-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-isopropyl-benzyl)-1 H-pyrazol-3-yl]-axetamit;
N-[1-(4-tert-butyl-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino -phenyl)-axetamit;
N-[1-(4-diflometoxy-benzyl)-1H-pyrazol-3-yl] -2-(4-dimetylamino-phenyl)-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-triflometoxy-benzyl)-1 H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl] -2-(4-dimetylamino-phenyl)-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-flo-3-triflometoxy-benzyl)-1 H-pyrazol-3-yl]-
axetamit;

2-(4-dimetylamino-phenyl)-N-[1-(4-flo-3 -triflometyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;

2-(4-dimetylamino-phenyl)-N-[1-(3,4,5 -triflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-dimetylamino-phenyl)-N-[1-(4-flo-3,5 -dimetyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl] -2-(4-dimetylamino-phenyl)-axetamit;
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N-[1-(4-clo-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-
axetamit;
N-[1-(3,5-diflo-4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-metoxy-3-triflometyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(4-flo-3-metyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
2-(4-Dimetylamino-phenyl)-N-[1-(3-flo-4-metyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-etyl-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-triflometoxy-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(3-flo-4-metyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(4-flo-3-metyl-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-y1)-
axetamit;
2-(6-Dimetylamino-pyridin-3-y1)-N-[1-(3,4,5-triflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-clo-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-y1)-
axetamit;
N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-y1]-2-[4-(2,2,2-triflo-etoxy)-phenyl]-axetamit;
2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-
axetamit;

2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[ 1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-[4-(3,3-diflo-azetidin-1-yl)-phenyl]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

2-(4-azetidin-1-yl-phenyl)-N-[ 1-(4-flo-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
2-(4-azetidin-1-yl-phenyl)-N-[1-(4-xyano-benzyl)- 1 H-pyrazol-3-yl]-axetamit;
2-(4-azetidin-1-yl-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
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N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-dimetylamino-pyridin-3-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino -phenyl)-axetamit;
2-(4-azetidin-1-yl-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-((S)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-azetidin-1-yl)-phenyl] -axetamit;
2-(4-xyclopropoxy-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclopropoxy-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclopropoxy-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3 -yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-pyrolidin-1 -yl)-phenyl]-
axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1 -yl)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1-yl)-phenyl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo-pyrolidin-1 -yl)-phenyl]-
axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-is opropyl-phenyl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-azetidin-1-y1) -phenyl]-axetamit;
2-[4-(3-flo-azetidin-1-yl)-phenyl]-N-[1-(4-flo-benzyl)-1H-pyrazol-3 -yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-3-flo-pyrolidin-1 -yl)-phenyl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-3-flo-pyrolidin-1 -yl)-phenyl]-
axetamit;

N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-pyrolidin-1-yI) -phenyl]-
axetamit;

2-[4-~(3,3-diflo-pyrolidin-1-y1)-phenyl]-N-[1-(4-flo-benzyl)-1 H-pyrazol-3-yl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-pyridin-2-yl-phenyl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-pyridin-3 -yl-phenyl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-pyridin-4 -yl-phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-((R)-3-flo -pyrolidin-1-yl)-
phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo -pyrolidin-1-yl)-

phenyl]-axetamit;
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N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[4-(5-metyl-pyrimidin-4-yl)-phenyl]-
axetamit;
2-(4-isopropyl-phenyl)-N-{1-[5-(2,2,2-triflo-etoxy)-pyridin-2-ylmetyl]-1H-pyrazol-3-
yl}-axetamit;
N-[1-(5-bromo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(5-xyclopropyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(4-isopropyl-phenyl)-N-[1-(5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-isobutyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(6-azetidin-1-yl-pyridin-3-y1)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-etyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(5-isopropoxy-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-(4-isopropyl-phenyl)-N-[1-(5-triflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(6-clo-5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-pheny1)-
axetamit;
2-(4-dietylamino-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-dietylamino-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4-dietylamino-phenyl)-axetamit;
N-[1-(5-xyano-6-etyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-pheny1)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-
yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-y1]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;

2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-3-y1]-N-[ 1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-(6-dietylamino-pyridin-3-y1)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-ety])-metyl-amino]-
phenyl}-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-{4-[(2-metoxy-etyl)-metyl-amino]-
phenyl}-axetamit;
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N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-{4-[(2-metoxy-etyl)-metyl-amino]-
phenyl}-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-{4-[(2-metoxy-etyl)-metyl-amino]-phenyl} -
axetamit;
N-[1-(5-xyano-6-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[6-((R)-3-flo-pyrolidin-1-yl)-pyridin-3-
yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[6-((R)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;
2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

2-[6-(3,3-diflo-azetidin-1-yl)-pyridin-3-y1]-N-[ 1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isobutyl-phenyl)-axetamit;
N-[1-(5-xyano-6-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-pheny1)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-
yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[6-((S)-3-flo-pyrolidin-1-yl)-pyridin-3-yl]-
axetamit;
N-[1-(4-clo-5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-pheny])-
axetamit;
2-(4-xyclopropylmetyl-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3-flo-azetidin-1-yl)-pyridin-3-yl]-
axetamit;
2-[6-(3-flo-azetidin-1-yl)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-
yl]-axetamit;
2-[6-(xyclopropyl(metyl)amino)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(etyl-metyl-amino)-pyridin-3-y1]-
axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
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N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-{6- [(2-metoxy-etyl)-metyl-amino]-
pyridin-3-yl}-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-{6-[(2-metoxy-etyl)-metyl-amino] -pyridin-3-
yl}-axetamit;
2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N-[1-(3,4-diflo-benzyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[6-(xyclopropylmetyl-metyl-amino)-
pyridin-3-yl]-axetamit;
2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N-[1-(4-flo-benzyl)-1 H-pyrazol-
3-yl]-axetamit;
2-[6-(xyclopropylmetyl-metyl-amino)-pyridin-3-y1]-N-[1-(4-metoxy-benzyl)-1H-
pyrazol-3-yl]-axetamit;
2-(6-Dietylamino-pyridin-3-y1)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl] -axetamit;
N-[1-(3-clo-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-xyclopropyl-pyridin-3 -yl)-axetamit;
N-[1-(4-xyclopropoxy-benzyl)-1H-pyrazol-3-yl] -2-(4-isopropyl-phenyl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(4 -xyclobutoxy-phenyl)-axetamit;
2-(4-xyclobutoxy-phenyl)-N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-xyclobutoxy-phenyl)-N-[1-(4-metoxy-benzyl)-1H-pyrazol-3-yl] -axetamit;
2-(4-xyclobutoxy-phenyl)-N-[1-(5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-axetamit;
N-[1-(4-flo-benzyl)-1H-pyrazol-3-y1]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-metoxy-etyl)-phenyl] -axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-quinolin-7-yl-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-metyl-3-ox0-3,4-dihydro-2H-
benzo[1,4]oxazin-7-yl)-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl] -2-(4-isopropyl-phenyl)-
axetamit;

N-[1-(6-clo-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl] -2-(4-isopropyl-phenyl)-
axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-pyrolo[2,3 -b]pyridin-5-yl)-
axetamit;

N-[1-(4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-pyrolo[2,3 -b]pyridin-5-yl)-

axetamit;
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N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl1]-2-(3-metyl-2-0x0-2,3-dihydro-benzooxazol-
6-yl)-axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1H-indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1-metyl-1H-indazol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1-metyl-1H-indazol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-yl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-hydroxy-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(3,3-dimetyl-2-0x0-2,3-dihydro-1H-indol-
5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1,3,3-trimetyl-2-o0x0-2,3-dihydro-1H-
indol-5-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-(3-metoxy-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((R)-1-metoxy-ety])-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-((S)-1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-(5-metyl-[1,2,4]oxadiazol-3-y1)-
phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(4-[1,2,4]oxadiazol-3-yl-phenyl)-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan-3-yloxy)-phenyl]-axetamit;
N-[1-(4-Bromo-benzyl)-1H-pyrazol-3-yl]-2-(4-dimetylamino-phenyl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-phenyl]-
axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-ylmetoxy)-phenyl]-
axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(oxetan-3-ylmetoxy)-phenyl] -axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-1 -metyl-xyclobutylmetoxy)-
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phenyl]-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy) -phenyl]-
axetamit;

N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-ylmetoxy) -phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-yl)-phenyl]-
axetamit;

N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5 -yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1 H-indol-6-yl)-axetamit;
N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-y1]-2-(1,3-dimetyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy) -phenyl]-
axetamit;
2-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1 -triflometyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indazol-5 -yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-flo-oxetan-3-y1) -phenyl]-
axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-axetamit;
2-(4-tert-Butyl-phenyl)-N-[ 1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3 -yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy) -phenyl]-
axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-
axetamit;

N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl) -phenyl]-
axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1 -triflometyl-xyclopropyl)-
phenyl]-axetamit;

N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3 -diflo-xyclobutoxy)-phenyl]-
axetamit;

N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4 -isopropyl-phenyl)-axetamit;
2-(4-tert-Butyl-phenyl)-N-[ 1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3 -yl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3 -diflo-xyclobutyl)-phenyl]-
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axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-1-metyl-
xyclobutylmetoxy)-phenyl]-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(4-xyano-3-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-
3-yl]-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-y1]-2-[4-(3,3-diflo-1-metyl-xyclobutylmetoxy)-
phenyl]-axetamit;

N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3 -diflo-xyclobutylmetoxy)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yD)-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-y1)-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-1-metyl-
xyclobutylmetoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-yl)-pyridin-
3-yl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-yl)-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-6-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1-metyl-1H-indol-5-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutyl)-phenyl]-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
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N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(4-xyano-benzyl)-1H-pyrazol-3-yl]-2-[4-(3-metyl-oxetan-3-yl)-phenyl]-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[4-(1-metoxy-etyl)-phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-xyclobutyl-1-metyl-1H-
indol-5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-isopropyl-1-metyl-1H-indol-
5-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1-metyl-3-triflometyl-1H-
indol-5-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(3-xyclobutyl-1-metyl-1H-indol-5-
yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(3-isopropyl-1-metyl-1H-indol-5-yl)-
axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-6-y1)-
axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-6-yl)-
axetamit;

N-(1-(3-xyano-4-flobenzyl)-1H-pyrazol-3-yl)-2-(4-(pentaflo-[] 6.
sulfanyl)phenyl)axetamit;
2-[4-(xyano-dimetyl-metyl)-phenyl]-N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;

N-(1-((5-xyanopyridin-2-yl)metyl)-1H-pyrazol-3-yl)-2-(4-(pentaflo-Ll 6.
sulfanyl)phenyl)axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-triflometyl-phenyl)-
axetamit;

N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2 ,2-triflo-etoxy)-
phenyl]-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(5-flo-6-pyrolidin-1-yl-pyridin-3 -yD)-

axetamit;
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N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-y1]-2-(5-flo-6-pyrolidin-1-yl-pyridin-
3-yl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-(4-triflometyl-phenyl)-axetamit;
N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-etoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutoxy)-
phenyl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indazol-5-y1)-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[6-(3,3-diflo-pyrolidin-1-y1)-
pyridin-3-yl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(6-pyrolidin-1-yl-pyridin-3-y])-
axetamit;
2-(4-tert-Butyl-phenyl)-N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-axetamit;
2-[4-(1-xyano-xyclopropyl)-phenyl]-N-[1-(3-xyano-4-flo-benzyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1-etyl-1H-indazol-5-y1)-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-(1,3-dimetyl-1H-indol-5-y1)-
axetamit;
N-[1-(4-xyano-3,5-diflo-benzyl)-1H-pyrazol-3-yl]-2-[4-(3,3-diflo-xyclobutylmetoxy)-
phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-
xyclopropyl)-phenyl]-axetamit;
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4~(2,2,2-
triflo-etoxy)-phenyl]-axetamit;

2-(4-tert-Butyl-phenyl)-N-[ 1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-
xyclopropyl)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-metyl-xyclopropyl)-
phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(2,2,2-triflo-1,1-dimetyl-
etyl)-phenyl]-axetamit;
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N-[1-(6-xyano-5-metyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl1]-2-[4-(1-metyl-
xyclopropyl)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-metyl-3-(2,2,2-triflo-etoxy)-
phenyl]-axetamit; va

N-[1-(5-xyano-pyridin-2-ylmetyl)- 1 H-pyrazol-3-yl]-2-[4-((1S*,25*)-2-triflometyl-
xyclopropyl)-phenyl]-axetamit;

hoac mudi cta hop chat nay.

11. Hop chét theo diém 1, trong d6 hop chit duoc chon tir nhém bao gém:
N-[1-(5-xyano-pyridin-2-ylmetyl)- 1 H-pyrazol-3-yl]-2-[4-(1-metoxy-xyclopropyl)-
phenyl]-axetamit;
N-[1-(5-xyano-6-diflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-
phenyl)-axetamit;
N-[1-(5-xyano-4-diflometyl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl1]-2-(4-isopropyl-
phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3,3-dimetyl-2,3-dihydro-
benzofuran-6-yl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-chroman-7-y1)-
axetamit;
N-[1-(5-xyano-3-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflometyl-
xyclopropyl)-phenyl]-axetamit;
2-[4-(1-xyano-3,3-diflo-xyclobutyl)-phenyl]-N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
2-(3-xyano-4-isobutyl-phenyl)-N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
2-(3-xyano-4-isobutyl-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-3-yl]-axetamit;
N-[1-(5-azetidin-1-yl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
2-(4-isopropyl-phenyl)-N-[1-(5-pyrolidin-1-yl-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-{1-[5-(3,3-diflo-pyrolidin-1-yl)-pyridin-2-ylmetyl]-1H-pyrazol-3-yl}-2-(4-
isopropyl-phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-xyclopropylmetoxy-3-
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triflometoxy-phenyl)-axetamit;
2-(4-xyclopropylmetoxy-3-triflometoxy-phenyl)-N-[1-(3,4-diflo-benzyl)-1H-pyrazol-
3-yl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;

2-(4-tert-butyl-phenyl)-N-[ 1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-
axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(4-isopropyl-phenyl)-
axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[4-(1-triflomety]-
xyclopropyl)-phenyl]-axetamit;
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[1-(5-xyano-pyridin-2-ylmetyl)-
1H-pyrazol-3-yl]-axetamit;
2-[4-(1-xyano-xyclopropyl)-3-triflometyl-phenyl]-N-[1-(3,4-diflo-benzyl)-1H-
pyrazol-3-yl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-4-triflometoxy-
phenyl)-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-xyclopropyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-(3-metyl-4-triflometoxy-
phenyl)-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-etyl-4-(2,2,2-triflo-etoxy)-
phenyl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-etyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit; |
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-y1]-2-[3 -etyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3,5-dimetyl-4-(2,2,2-triflo-
etoxy)-phenyl]-axetamit;
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N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3,5-dimetyl-4-(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3,5-dimetyl-4~(2,2,2-
triflo-etoxy)-phenyl]-axetamit;
N-[1-(5-xyano-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[5-metyl-6-(2,2,2-triflo-etoxy)-
pyridin-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[5-metyl-6-(2,2,2-triflo-
etoxy)-pyridin-3-yl]-axetamit;
N-[1-(6-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit; va
N-[1-(4-xyano-5-flo-pyridin-2-ylmetyl)-1H-pyrazol-3-yl]-2-[3-metyl-4-(3,3,3-triflo-
propoxy)-phenyl]-axetamit;

hodc mubi cia hop chét nay.

12. Hop chét theo diém 1, trong d6 hop chét nay 1a N-[1-(5-xyano-pyridin-2-ylmetyl)-
1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit.

13. Hop chét theo diém 1, trong d6 hop chat ny 1a N-[1-(5-xyano-pyridin-2-ylmetyl)-
1H-pyrazol-3-yl]-2-[4-(1-triflometyl-xyclopropyl)-phenyl]-axetamit; hodc mudi duoc
dung cua hop chit nay.

14. Duoc phim chira hop chét ¢6 cong thic (I) theo diém bit ky trong s6 céc diém tir

1 dén 13, hoac mudi dugc dung ctia nd, 1am hoat chit va it nhat mdt ta duogc tro vé

mat tri li€u.
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