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Linh vie k§ thuit dwoe dé cip

Sang ché d& cap dén amit di vong trc ché RIP1 kinaza va duoc phim chira
amit nay.
Tinh trang ky thuat ciia sang ché

Thu thé tuong tac protein-1 (Receptor-interacting protein-1 (RIP1)) kinaza,
ban dau dugc goi 1a RIP, 14 protein TKL ho serin/threonin kinaza tham gia vao tin
hiéu héa mién dich tu nhién. RIP1 kinaza la mién RHIM chira protein, vi mién
kinaza dAu chin mach N va mién chét dau chin mach C ((2005) Trends Biochem.
Sci. 30, 151-159). Mién chét cia RIP1 lam trung gian twong tic v6i c4c protein chira
mién chét con lai Fas va TNFR-1 ((1995) Cell 81 513-523), TRAIL-R1TRAIL-R2
((1997) Immunity 7, 821-830)TRADD ((1996) Immunity 4, 387-396), trong khi
mién RHIM quyét dinh viéc géan két cac protein chtra mién RHIM khac nhu TRIF
((2004) Nat Immunol. 5, 503-507), DAI ((2009) EMBO Rep. 10, 916-922) va RIP3
((1999) J. Biol. Chem. 274, 16871-16875); (1999) Curr. Biol. 9, 539-542) va thé
hién nhiéu trong sb céc tic dung ciia né thdng qua cic tuong tac ndy. RIP1 la phan
diéu hoa trung tAm clia viée truyén tin hidu té bao, va tham gia lam trung gian ca con
dudng chét té bao theo chuong trinh va tién song s6t ma s& dugc trinh bay dudi day.

Vai trd ctia RIP1 trong truyén tin hiu té bao da duoc danh gia dudi cac didu
kién khéc nhau [bao gdm TLR3 ((2004) Nat Immunol. 5, 503-507), TLR4 ((2005)
J. Biol. Chem. 280, 36560-36566), TRAIL (Cell Signal. 2015 Feb;27(2):306-14),
FAS ((2004) J. Biol. Chem. 279, 7925-7933)], nhung dugc biét & nhét trong diéu
kién lam trung gian tin hiéu xudi chidu cta thu thé chét TNRF1 ((2003) Cell 114,
181-190). Su tiép hop ctia TNFR bdi TNF dan dén su oligom hoéa ctia né, va su tuyén
chon nhiéu protein, bao gdm RIP1 dugc poliubiquitin héa lién két K63 mach thing
((2006)mol. Cell 22, 245-257), TRAF2/5 ((2010) J.mol. Biol. 396, 528-539),
TRADD ((2008) Nat. Immunol. 9, 1037-1046)cIAPs ((2008) Proc. Natl. Acad. Sci.

_2-



30747

USA. 105, 11778-11783), vao dudi té bao chét cta thy thé. Phirc hop nay phu thudc
vao RIP1 lam protein 13i (ttc la khong phu thudc kinaza), duoc goi 1a phtrc hop I,
tao nén tang cho viéc truyén tin hiéu tién sdng sét théng qua sw hoat héa clia cc con
duong NFkBMARP kinaza ((2010) Sci. Signal. 115, re4). Theo cach khéc, viéc gin
TNF vao thu thé cta né dudi céc diéu kién thuc ddy qué trinh khir ubiquitin ctia RIP1
(béng cac protein nhu A20CYLD hoac su uc ché cac cIAP) dan dén su nodi nhap thu
thé va su tao thanh phie hop II hodc DISC (phtic hop truyén tin hidu cam tng gy
chét) (2011) Cell Death Dis. 2, €230). Su tao thanh DISC, ma chtra RIP1, TRADD,
FADD va caspaza 8, ddn dén su hoat hoa caspaza 8 va su khéi dau su chét té bao
theo chuong trinh trong mau doc 1ap RIP1 kinaza ((2012) FEBS J 278, 877-887).
Chét t& bao phan 16n 14 dang tinh ctia su chét t& bao, va tham gia vao cac qua trinh
théng thudng nhu phét trién va can bang ndi méi té bao.

Trong cac diéu kién ma DISC tao thanh va RIP3 duoc biéu hién, nhung su
chét t& bao bi Grc ché (nhu mat FADD/caspaza, tic ché caspaza hodc nhiém vi rit),
thi t6n tai kha ning phu thuéc RIP1 kinaza thir ba. RIP3 luc nay c6 thé xam nhap
phttc hop ndy, tr& nén bi phosphoryl hoa bdi RIP1 va khoi dau su chét té bao hoai
tr theo chuong trinh khong phu thudc caspaza thong qua qué trinh hoat hoa
MLKLPGAMS ((2012) Cell 148, 213-227); ((2012) Cell 148, 228-243); ((2012)
Proc. Natl. Acad. Sci. USA. 109, 5322-5327). Nguoc lai v6i sy chét té bao theo
chuong trinh, qué trinh hoai tir t& bao theo chwong trinh (khéng bi nham 1an véi qua
trinh hoai t&r thy dong ma khong duoc 1ap trinh) dan dén su giai phong cac mo hinh
phan tr lién quan dén sy nguy hiém (danger associated molecular patterns - DAMPs)
khoi té bao. Cac DAMP nay c¢6 kha nang cung cip “tin hidu nguy hiém” téi cdc md
va céc té bao xung quanh, gdy ra cac ddp tmg tién viém bao gdbm hoat héa tii viém,
san sinh xytokin va ting luc t€ bao ((2008 Nat. Rev. Immunol 8, 279-289).

Su rdi loan chét té bao theo chwong trinh qua trung gian RIP1 kinaza lién quan
dén céc bénh viém khéc nhau, nhu dugc chung minh béng cach st dung chudt tach
gen (knockout) RIP3 (chudt ma qua trinh hoai tir té bao theo chuong trinh qua trung

gian RIP1 bi phong bé hoan toan) va bang Necrostatin-1 (chét e ché cong cu hoat
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tinh RIP1 kinaza c6 sinh kha dung dudng ubng kém). Chudt tach gen (knockout)
RIP3 di duoc chimg minh la c6 kha nang phong ngtra bénh viém rudt (ké ca bénh
viém loét dai trang va bénh Crohn’s) ((2011) Nature 477, 330-334), Psoriasis ((2011)
Immunity 35, 572-582), hoai tir t& bao thi giac do bong véng mac gay ra ((2010)
PNAS 107, 21695-21700), viém vong mac séc t6 ((2012) Proc. Natl. Acad. Scli.,
109:36, 14598-14603), viém tuy cdp do xerulein giy ra ((2009) Cell 137, 1100-
1111) va hoi chimg dap ing viém sung hé théng (SIRS) ((2011) Immunity 35, 908-
918). Necrostatin-1 d4 dugc chimg minh 1a ¢ hiéu qua trong viéc giam bot tén
thuong ndo do thidu méau cuc bd ((2005) Nat. Chem. Biol. 1, 112-119), tn thuong
tai tu6i mau/thiéu méau cuc bo vong mac ((2010) J. Neurosci. Res. 88, 1569-1576),
bénh Huntington’s ((2011) Cell Death Dis. 2 e115), suy than tai diy mau thiéu mau
cuc bd ((2012) Kidney Int. 81, 751-761), tén thuong than do xisplatin gay ra ((2012)
Ren. Fail. 34, 373-377) va chén thuong so ndo ((2012) Neurochem. Res. 37, 1849-
1858). Cé4c rdi loan hoic cac bénh khac dugc didu hoa it nhat mét phan béi su chét
té bao, hoai tir hodc san sinh xytokin phu thudc RIP1 bao gém khéi u 4c tinh noi
tang va huyét ((2013) Genes Dev. 27: 1640-1649), nhiém khuan va nhiém vi rat
((2014) Cell Host & Microbe 15, 23-35) (bao g6m, nhung khong chi giéi han & bénh
lao va bénh ctiim ((2013) Cell 153, 1-14)) va céc bénh tich trlr Lysosom (cu thé 1a
bénh Gaucher, Nature Medicine Advance Online Publication, 19 January 2014,
doi:10.1038/nm.3449).

Chét tc ché hoat tinh RIP1 kinaza tiém nang phan tir nhd, c6 tinh chon loc, s&
ngéan chédn sy hoai tir té bao phu thuc RIP1 va do d6 mang lai loi ich didu tri & cac
bénh hodc cac tinh trang lién quan dén DAMP, chét té bao, va/hodc viém.

Ban chit k§ thuit ciia sang ché

Muc dich cua sdng ché 1a nham dé xuat cac amit di vong ma uc ché RIP1
kinaza va dugc pham chira né.

Sang ché d& cap dén hop chét ¢ cong thire (I):
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trong do:
R! 1a nhém (C;-Cy)alkoxy-CH,-, phenyl(C;i-Cy)alkoxy-CH,-, hodc (Cr-Cg)alkyl,
(C,-Cyalkynyl, (C3-Ce)xycloalkyl, (C;5-Co)xycloalkyl-(Ci-Cs)alkyl- duge thé hodc
khong dugc thé, hodc nhém hetoroxycloalkyl c6 5-6 canh dugc thé hodc khong dugc
thé tiy v duoc thé thém bang halogen hoic (C-Ca)alkyl,
trong d6 nhom (Cp-Ce)alkyl, (C;-Ce)xycloalkyl, (Cs-Cs)xycloalkyl-alkyl-,
hodc heteroxycloalkyl c6 5-6 canh duoc thé néu trén duoc thé béng 1,2 hoac
3 phan tir thé doc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino,
xyano,  halogen, (C;-Cs)alkyl,  halo(C;-Cq)alkyl,  (C;-Cs)alkoxy,
(C1-Cy)alkyl-CO-, xyano(C;-Cyq)alkyl-CO-, (Ci-Cy)alkoxy-(Ci-Cy)alkyl-CO-,
(C1-C4)alkoxy-CO-, (C-Cyq)alkyINHCO-, ((C;-Cs)alkyl)((Ci-Cy)alkyl)NCO-,
halo(C1-Cy)alkyl-CO-,  (C3-Ce)xycloalkyl-CO- tiy y  duge  thé,
(C3-Ceo)xycloalkyl-(Ci-Cy)alkyl-CO- tuy y dugc thé, phenyl-CO- tlly y dugc
thé, phenyl-SO,- ty ¥ duge thé, phenyl(Ci-Cy)alkyl-CO- tly ¥ dugc thé,
heteroaryl-CO- ¢c6 5-6 canh tuy y dugc thé, va heteroaryl-CO- ¢6 9-10 canh
thy y duoc thé,
trong d6 (Cs-Cexycloalkyl-CO- tiy ¥ dugc thé,
(C3-Co)xycloalkyl-(C -Cy)alkyl-CO- tiry y duoc thé, phenyl-CO-
tty y duoc thé, phenyl-SO,- tiy vy dugc thé,
phenyl(C;-Cy)alkyl-CO- tiy y dugc thé, heteroaryl-CO- c6 5-6
canh tiy y duoc thé, hoic heteroaryl-CO- c6 9-10 canh tuy y
duoc thé néu trén tiy v duoc thé bang 1 hoic 2 phén tir thé doc

1ap duge chon tr halogen, xyano, (C;-Cy)alkyl, (C;-Cy)alkoxy,
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(C1-Cy)alkyl-CO-, halo(Ci-Cy)alkyl, halo(C;-C4)alkyl-CO-,
(C3-Cg)xycloalkyl va heteroxycloalkyl cé 5-6 canh; hodc
nhom (C,-Cy)alkynyl, (Cs-Ce)xycloalkyl hodc heteroxycloalkyl c6 5-6 canh
dugc thé néu trén dugc thé bang nhom phenyl, heteroaryl ¢ 5-6 canh hoic
heteroaryl ¢6 9 canh tiy y dugc thé,

trong d6 nhom phenyl, heteroaryl c6 5-6 canh hodc heteroaryl cé
9 canh néu trén tuy y duogc thé bang 1 hoic 2 phén ttr thé doc 1ap
dugc chon tur halogen, (Ci-Cylalkyl, (C;-Cy)alkyl-CO-,
halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-;

R? 12 nhém phenyl, (C;-Cg)xycloalkyl, heteroxycloalkyl chtra oxy c6 5-6 canh,

heteroaryl cé 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl c6 9-10 canh, hodc

heteroxyclic-aryl c6 9-10 canh dugc thé hodc khéng dugc thé,

trong d6 nhém phenyl, (Cs-Ce)xycloalkyl, heteroxycloalkyl c6 5-6 canh,

heteroaryl ¢ 5-6 canh, heteroaryl c¢é 9 canh, carboxyclic-aryl ¢c6 9-10 canh,

hodc heteroxyclic-aryl ¢6 9-10 canh duoc thé néu trén duoc thé bang 1, 2 hodc

3 phan tir thé doc 1ap dugc chon tir halogen, (C;-Cy)alkyl, halo(Ci-Cy)alkyl,

(C1-Cy)alkoxy, halo(C;-Cy)alkoxy, va xyano; va
R3 132 H hodc halogen;
hodc mudi, cu thé 12 mudi duoc dung ctia né vai didu kién hop chét nay khong phai
1a xyclohexyl(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon.

Céc hop chét ¢ cong thtrc (I), hodc cac mubi, cu thé 13 cac mubi dugc dung
ctia nd, tc ché hoat tinh va/hodc chire nang cua RIP1 kinaza. Do d6, cac hop chét
ndy c¢6 thé dac biét hitu ich dé diéu tri cc rdi loan hoic cac bénh qua trung gian
RIP1 kinaza. Céc rdi loan hodc céc bénh qua trung gian RIP1 kinaza nay 1a cac bénh
hodc céc roi loan ma duge trung gian bdi sy hoat hda RIP1 kinaza, va vi vay, la cac
bénh hodc céc rdi loan ma viée Gc ché RIP1 kinaza c6 thé mang lai loi ich.

Cu thé, cac hop chét c6 cong thire (I) ma wre ché hoat tinh va/hodc chic ning

ctia RIP1 kinaza c6 hoa 1ap thé nhu duoc thé hién & cong thac (I1):



30747

R
W .
N
-
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trong d6 R!, R?, va R? dugc dinh nghia theo cong thire (I). N6i chung, theo
c4c dinh nghia ciia R? va R? duge dé cap trong ban mo ta nay, hoa lap thé & tim
cacbon bat dbi * 1a (S).

Cac hop chét c6 cong thic (I) ¢ héa lap thé (R) & tim cacbon bit ddi * (ndi
chung, theo c4c dinh nghia ctia R? va R® dugc d& cp trong ban md ta ndy) c6 thé la
céc hop chét cong cu hiru ich 1am cac d6i chimg 4m dé gitp x4c nhan céc tac dung
muc tidu ciia chit ddng phan ddi hinh (S) hoat héa.

Sang ché con d& xuét hop chét c6 cong thie (I11):

R3
N\N
RI#O (11D

trong do:
R! 14 (C;-Cy)alkoxy-CHy-, phenyl(Ci-Cs)alkoxy-CH,-, nhém indoyl khong duge
thé, nhém (Cy-Ce)alkyl, (Co-Cy)alkynyl, (C;-Ce)xycloalkyl,
(C;3-Ce)xycloalkyl-alkyl-, phenyl, hodc heteroaryl c6 5-6 canh dugc thé hozc khong
duoc thé, hodc nhém hetoroxycloalkyl c6 5-6 canh duge thé hodc khong dugc thé
tly v dugc thé thém bing halogen hoic (C-Cy)alkyl,
trong d6 nhom (Cp-Ce)alkyl, (C5-Ce)xycloalkyl, (C3-Cs)xycloalkyl-alkyl-,
heteroxycloalkyl ¢6 5-6 canh, phenyl, hodc heteroaryl c6 5-6 canh dugc thé
néu trén duoc thé béng 1,2 hoac 3 phf?m ttr thé doc 1ap dugc chon tir
hydroxyl, (benzyloxy)carbonyl)amino, xyano, halogen, (C;-Cs)alkyl,
halo(C;-Cy)alkyl, (C;-Cy)alkoxy, (C;-Cs)alkyl-CO-, xyano(C;-Cy)alkyl-CO-,
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(C1-Cy)alkoxy-(C;-Cy)alkyl-CO-, (Ci-Cy)alkoxy-CO-, (Ci-Cs)alkyINHCO-,
((C-Cy)alkyl)((C1-Cq)alkyl)NCO-, halo(C-Cy)alkyl-CO- tiry y duoc thé,
(C3-Ce)xycloalkyl-CO- tuy y duoc thé, (C3-Ce)xycloalkyl-(C;-Cq)alkyl-CO-
tiy v duoc thé, phenyl-CO- tily y duoc thé, phenyl-SO,- tity ¥ dugc thé,
phenyl(C;-Cy)alkyl-CO- tuy y duoc thé, heteroaryl-CO- ¢6 5-6 canh tiry ¥
duoc thé, va heteroaryl-CO- c¢6 9-10 canh tuy y duoc thé,
trong d6 (Cs-Cexycloalkyl-CO- tiy ¥ dugc thé,
(C5-Cg)xycloalkyl-(Ci-Cy)alkyl-CO- tuy y dugc thé, phenyl-CO-
thy y dugc thé, phenyl-SO- tly y duoc thé,
phenyl(C;-Cy)alkyl-CO- tuy y dugc thé, heteroaryl-CO- ¢6 5-6
canh tiy ¥ duogc thé, hodc heteroaryl-CO- ¢ 9-10 canh tuy y
duoc thé néu trén tiy ¥ duge thé bang 1 hoic 2 phan tir thé doc
14p dugc chon tir halogen, xyano, (Ci-Cy)alkyl, (C;-Cy)alkoxy,
(C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl, halo(Ci-Cy)alkyl-CO-,
(C3-Ce)xycloalkyl va heteroxycloalkyl cé 5-6 canh; hodc
nhém (C,-Cy)alkynyl, (Cs-Cg)xycloalkyl, heteroxycloalkyl cé 5-6 canh,
phenyl, hoac heteroaryl c6 5-6 canh duoc thé néu trén duoc thé bing nhém
phenyl, heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh tuy y dugc thé,
trong d6 nhém phenyl, heteroaryl c6 5-6 canh hodc heteroaryl co
9 canh néu trén tiy y duoc thé bang 1 hodc 2 phén tir thé doc 1ap
dugc chon tur halogen, (C;-Cylalkyl, (C;-Cys)alkyl-CO-,
halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-;
R? 12 nhém phenyl, (C;-Ce)xycloalkyl, heteroxycloalkyl chtra oxy cé 5-6 canh,
heteroaryl c6 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl c6 9-10 canh, hodc
heteroxyclic-aryl c6 9-10 canh duoc thé hoic khong dugc thé,
trong d6 nhém phenyl, (C;-Ce)xycloalkyl, heteroxycloalkyl c6 5-6
canh, heteroaryl c6 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl c6
9-10 canh, hoac heteroxyclic-aryl c6 9-10 canh dugc thé néu trén duoc

thé bang 1, 2 hodc 3 phin tir thé doc 1ap duoc chon tir halogen,
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(C1-Cy)alkyl, halo(C;-Cs)alkyl, (Ci-Cs)alkoxy, halo(C;-Cs)alkoxy, va
Xyano; va

R31a H, halogen, hodc metyl;
hodc mudi, cu thé 12 mudi duge dung cta no, dé sur dung trong diéu tri bénh.
MBS ta vin tit cac hinh vé

Fig. 1A thé hién sy mét nhiét theo thoi gian & chudt sau khi duge dung hop
chét cua vi du 13 hoic ta dugc bang dudng udng trude, sau d6 dung dudng tiém tinh
mach déng thoi TNF va zVAD chudt.

Fig. 1B thé hién sy mét nhiét & chudt 2,5 gidr sau khi ding hop chét ctia vi du
13 hoic t4 dugc bang duong udng trude, sau d6 ding duong tiém tinh mach dong
thoi TNF va zVAD chudt.

Fig. 2A thé hién sy mat nhiét theo thoi gian & chudt sau khi dung hop chét cia
vi du 193 hodc t4 dugc bang dudng udng trude, sau d6 dung duong tiém tinh mach
ddng thoi TNF va zVAD chudt.

Fig. 2B thé hién sy mat nhiét & chudt 3 gid sau khi dung hop chét cta vi du
193 hodc t4 dugc bang dudng ubng trudce, sau d6 dung dudng tiém tinh mach dong
thoi TNF va zVAD chuot.

Fig. 3A thé hién su mAt nhiét & chudt theo thoi gian sau khi ding hop chat ctia
vi du 203 hodc ta dugc béng dudng udng trude, sau dé ding duong tiém tinh mach
ddng thoi TNF va zVAD chudt.

Fig. 3B thé hién sy mat nhiét & chudt 2,5 gid sau khi ding hop chét ctia vi du
203 hoic ta dugc bang dudng ubng trude, sau d6 ding dudng tiém tinh mach dong
thoi TNF va zZVAD chuot

Fig. 4A thé hién sy mAt nhiét & chudt theo thoi gian sau khi ding hop chét ctia
vi du 203 hoc ta duoc truocws bang dudng udng, tiép theo 1 dung dudng tiém tinh
mach TNF chudt.

Fig. 4B thé hién sy mat nhiét & chudt 7,5 gio sau khi ding hop chit ctia vi du
203 hodc t4 duoc trude bing dudng ubng trude, sau dé dung duong tiém tinh mach

TNF chuot.
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Fig. 5 13 mau nhiéu xa bot tia X (PXRD) cta dang tinh thé cta (S)-1-(4-(5-
(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon.
MO ta chi tiét sang ché

Theo mét phwong 4n, sang ché cling d& cap dén hop chét cta cong thic (1),
trong do:

R! 1a nhém (C,-Cg)alkyl, (C4-Co)xycloalkyl, (Cs-Co)xycloalkyl-alkyl-, hodc
heteroxycloalkyl c6 5-6 canh dugc thé hoic khong dugc thé,

trong d6 nhom (C,-Ce)alkyl, (C4-Ce)xycloalkyl, (Cs-Ce)xycloalkyl-alkyl-,
hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén dugc thé bang 1, 2 hodc 3 phén
tr thé doc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino, halogen,
(Ci-Cy)alkyl, halo(Ci-Cy)alkyl, (C;-Cs)alkyl-CO-, halo(C;i-Cy)alkyl-CO-, va
heteroaryl-CO- ¢6 5-6 canh tly y dugc thé, trong d6 heteroaryl c6 5-6 canh-CO- tiy
¥ duoc thé néu trén tiy ¥ duoc thé bang 1 hodc 2 phin tir thé doc 1ap duge chon tir
(C1-Cy)alkyl, (C;-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(C;-Cys)alkyl-CO-, hodc

nhom (C4-Ce)xycloalkyl hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén
duoc thé bang phenyl tiy v duogc thé, heteroaryl ¢6 5-6 canh hodc heteroaryl c6 9
canh tily ¥ duoc thé bing 1 hodc 2 phan tir thé doc 1ap duoc chon tir halogen,
(Cy-Cyalkyl, (C;-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-;

R?1a nhém phenyl, (C3-Ce)xycloalkyl, heteroxycloalkyl chita oxy c6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh dugc thé hoac khong duoc thé,

trong d6 nhém phenyl, (Cs-Cg)xycloalkyl, heteroxycloalkyl c6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl cé 9 canh dugc thé néu trén duoc thé bing 1,
2 hodc 3 phan tir thé doc 1ap duoc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl,
(Ci-Cy)alkoxy, va xyano; va

R*1a H;

hodc mudi, cu thé 1a mudi duoc dung cua nd,

v6i didu kién hop chit nay khong phai 1a xyclohexyl(5-phenyl-4,5-dihydro-
1H-pyrazol-1-yl)metanon.
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Theo mdt phuong 4n khic, R! 1a nhom (C,-Ce)alkyl, (C4-Ce)xycloalkyl,
(C4-Co)xycloalkyl-alkyl-, hodc heteroxycloalkyl cé 5-6 canh duoc thé hodc khéng
duoc thé,

trong d6 nhom (C,-Cg)alkyl, (C4-Ce)xycloalkyl, (C4-Ce)xycloalkyl-alkyl-,
hodc heteroxycloalkyl ¢ 5-6 canh duoc thé néu trén duoc thé bang 1, 2 hodc 3 phan
tr thé doc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino, halogen,
(C1-Cylalkyl, halo(Ci-Cylalkyl, (C;-Cs)alkyl-CO-, halo(Ci-Cy)alkyl-CO-, va
heteroaryl-CO- ¢6 5-6 canh tity ¥ duoc thé, trong d6 heteroaryl c6 5-6 canh-CO- tiry
y duoc thé néu trén tuy y dugc thé bang 1 hodc 2 phé”m ttr thé doc 1ap duoc chon tir
(C1-Cy)alkyl, (C;-Cy)alkyl-CO-, halo(C,-Cy)alkyl, va halo(C;-Cy)alkyl-CO-, hodc

nhém (C4-Ce)xycloalkyl hodc heteroxycloalkyl ¢é 5-6 canh dugc thé néu trén
duogc thé bang phenyl, heteroaryl ¢6 5-6 canh hodc heteroaryl c6 9 canh tiy y dugc
thé 13 ty y dugc thé bang 1 hodc 2 phéan tir thé doc 1ap duoc chon tir halogen,
(C1-Cy)alkyl, (C;-Cyq)alkyl-CO-, halo(C-Cs)alkyl, va halo(C;-Cs)alkyl-CO-;

R? 14 phenyl, heteroxycloalkyl chira oxy ¢6 5-6 canh duogc thé hoic khong
dugc thé, trong d6 heteroxycloalkyl c6 5-6 canh dugc thé néu trén duoc thé bang 1,
2 hodc 3 phan ttr thé doc 1ap duogc chon tir halo, (Ci-Cy)alkyl, halo(C;-Cya)alkyl,
(C1-Cy)alkoxy, va xyano;va R*1a H; hodc mudi, cu thé 13 mubi duoc dung cta no.

Sang ché con dé cap dén hop chét c6 cong thire (III), trong do:

R! 13 indoyl khéng dugc thé hodc nhém (C,-Ce)alkyl, (C4-Ce)xycloalkyl,
(C4-Co)xycloalkyl-alkyl-, heteroxycloalkyl cé 5-6 canh, phenyl, hodc heteroaryl cé
5-6 canh duoc thé hodc khéng duoc thé,

trong d6 nhom (C,-Ce)alkyl, (Cs-Ce)xycloalkyl, (C4-Ce)xycloalkyl-alkyl-,
heteroxycloalkyl c6 5-6 canh, phenyl, hodc heteroaryl ¢6 5-6 canh duoc thé néu trén
duoc thé béng 1, 2 hodc 3 phﬁn tr thé doc lap dugc chon tir hydroxyl,
(benzyloxy)carbonyl)amino, halogen, (C;-C4)alkyl, halo(C;-Cy)alkyl, (Ci-Cy)alkyl-
CO-, halo(C;-Cy)alkyl-CO-, va heteroaryl-CO- ¢6 5-6 canh tly y dugc thé, trong d6
heteroaryl ¢6 5-6 canh-CO- tly ¥ duoc thé néu trén tiy y duoc thé bang 1 hozc 2
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phén tir thé doc 1ap duge chon tir (C1-Cy)alkyl, (C1-Cy)alkyl-CO-, halo(Ci-Cq)alkyl,
va halo(C;-Cy4)alkyl-CO-, hodc

nhém (C4-Cg)xycloalkyl, heteroxycloalkyl c6 5-6 canh, phenyl, hodc
heteroaryl ¢6 5-6 canh dugc thé néu trén dugc thé bang phenyl tiy y dugc thé,
heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh tuy y dugc thé bang 1 hodc 2 phan
tr thé doc 1ap duoc chon tir halogen, (C-Cy)alkyl, (C;-Cq)alkyl-CO-, halo(C;-
Cy)alkyl, va halo(C;-Cy)alkyl-CO-;

R?1a nhém phenyl, (C3-Cg)xycloalkyl, heteroxycloalkyl chira oxy c¢6 5 canh,
heteroaryl c6 5-6 canh hoac heteroaryl c6 9 canh dugc thé hodc khong dugc thé,

trong d6 nhém phenyl, (Cs-Ce)xycloalkyl, heteroxycloalkyl c6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl cé 9 canh duoc thé néu trén duogc thé b%mg 1,
2 hodc 3 phan tir thé doc 1ap duoc chon tir halo, (Ci-Cy)alkyl, halo(C;-Cy)alkyl,
(C-Cy)alkoxy, va xyano; va

R31a H hodc metyl;

hodc mudi, cu thé 1a mudi duge dung cuia nd.

Sang ché con dé cap dén hop chét c6 cong thirc (I11), trong do:

R! 14 indoyl khéng dugc thé hodc nhém (C,-Ce)alkyl, (C4-Ce)xycloalkyl,
(C4-Co)xycloalkyl-alkyl-, heteroxycloalkyl c6 5-6 canh, phenyl, hodc heteroaryl co
5-6 canh duoc thé hodc khong dugc thé,

trong d6 nhom (C,-Cg)alkyl, (Cs-Ce)xycloalkyl, (C4-Cg)xycloalkyl-alkyl-,
heteroxycloalkyl c6 5-6 canh, phenyl, hodc heteroaryl c6 5-6 canh duoc thé néu trén
duge thé béng 1, 2 hodc 3 phﬁn tr thé doc 1ap duoc chon tir hydroxyl,
(benzyloxy)carbonyl)amino, halogen, (Ci-Cy4)alkyl, halo(C;-Cy)alkyl, (Ci-Cys)alkyl-
CO-, halo(C;-Cy)alkyl-CO-, va heteroaryl-CO- ¢6 5-6 canh tiy y duogc thé , trong
d6 heteroaryl ¢6 5-6 canh-CO- tiy y duoc thé néu trén tily ¥ duoc thé bang 1 hoic
2 phan tir thé doc lap duoc chon tir (Ci-Cy)alkyl, (C1-C4)alkyl-CO-, halo(C;-
Ca)alkyl, va halo(Ci-Cy)alkyl-CO-, hodc

nhom (C4-Ce)xycloalkyl, heteroxycloalkyl c6 5-6 canh, phenyl, hodc
heteroaryl ¢4 5-6 canh dugc thé néu trén dugc thé bing phenyl tly y duge thé,
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heteroaryl ¢6 5-6 canh hodc heteroaryl ¢6 9 canh tuy y dugc thé bang 1 hoic 2 phan
tr thé doc 1ap dugce chon tir halogen, (Ci-Cq)alkyl, (C;-Cq)alkyl-CO-, halo(C;-
Cy)alkyl, va halo(Cy-Cy)alkyl-CO-;

R? 13 phenyl, heteroxycloalkyl chtta oxy c6 5-6 canh duogc thé hodc khong
duoc thé, trong d6 heteroxycloalkyl c6 5-6 canh dugc thé néu trén duoc thé béng 1,

2 hodc 3 phén tir thé doc 14p duge chon tir halo, (Ci-Cy)alkyl, halo(C-Cy)alkyl,
(Ci-Cy)alkoxy, va xyano;

R?1a H hodc metyl; hodc mudi, cu thé 1a mudi duge dung cua nd.

Sang ché con dé cap dén hop chat c6 cong thire (I1I), trong do:

R! 14 indoyl khéng duoc thé hodc nhém (Cp-Cealkyl, (Cs-Ce)xycloalkyl,
(C4-Ceo)xycloalkyl-alkyl-, heteroxycloalkyl c6 5-6 canh, phenyl, hodc heteroaryl c6 5-
6 canh dugc thé hodc khong dugc thé,

trong d6 nhom (C,-Celalkyl, (Cs-Ce)xycloalkyl, (C4-Cg)xycloalkyl-alkyl-,
heteroxycloalkyl ¢6 5-6 canh, phenyl, hodc heteroaryl c6 5-6 canh dugc thé néu trén
dugc thé bang 1, 2 hodc 3 phan tir thé doc lap dugc chon tur hydroxyl,
(benzyloxy)carbonyl)amino, halogen, (C;-C4)alkyl, halo(C;-Cy)alkyl, (C-Cy)alkyl-CO-
, halo(C;-C4)alkyl-CO-, va heteroaryl-CO- cé 5-6 canh tuy y duoc thé, trong d6
heteroaryl c6 5-6 canh-CO- tiry y dugc thé néu trén tiry y dugc thé bang 1 hoic 2 phan
ttr thé doc 14p duoc chon tir (C;-Cyalkyl, (Ci-Cq)alkyl-CO-, halo(C;-Cy)alkyl, va
halo(C,-Cy)alkyl-CO-, hodc

nhom (Cy-Ce)xycloalkyl, heteroxycloalkyl c6 5-6 canh, phenyl, hodc heteroaryl
¢6 5-6 canh dugc thé néu trén dugc thé bang phenyl, heteroaryl c6 5-6 canh tiy y dugc
thé hodc heteroaryl c6 9 canh tuy y dugc thé béng 1 hoac 2 phﬁn tr thé doc 1ap duoc
chon tir halogen, (C1-Cy)alkyl, (C;-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(Ci-Cy)alkyl-
CO-;

R? 1a nhém phenyl, (C;-Ce)xycloalkyl, heteroxycloalkyl chtra oxy c6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh dugc thé hoic khéng duoc thé,

trong d6 nhém phenyl, (C3-C6)xycloalkyl, heteroxycloalkyl cé 5 canh, heteroaryl
¢d 5-6 canh hoac heteroaryl c6 9 canh dugc thé néu trén duoc thé béng 1,2 hodc 3 phén
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tr thé doc 1ap duoc chon tir halo, (Ci-Cs)alkyl, halo(Ci-Cy)alkyl, (Ci-Cy)alkoxy, va
Xyano; va
R*1a H hodc metyl; hoac mudi, cu thé 1a mubi duge dung ctia né.
Theo mdt phuong an, hop chét c6 cong thic (III) ngoai trir xyclohexyl(5-
phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon, hodc mudi ctia nd.
Theo mdt phuong an khac, hop chét ¢6 cong thire (IIT) khong bao gbm cac
hop chit sau déy:
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-3-pyridinyl-metanon,
[4,5-dihydro-5-(2-metoxyphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-2-furanyl-metanon,
[5-(2-furanyl)-4,5-dihydro-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-phenyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-4-pyridinyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-2-pyridinyl-metanon,
[4,5-dihydro-5-(3-metoxyphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[4,5-dihydro-5-(4-metoxyphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-2-pyrazinyl-metanon,
[5-(2-flophenyl)-4,5-dihydro-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[4,5-dihydro-5-(2-metylphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[5-(4-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[4,5-dihydro-5-(3-metylphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[4,5-dihydro-5-(4-metylphenyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[5-(2-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
[4,5-dihydro-5-(3-pyridinyl)-1H-pyrazol-1-yl]-3-pyridinyl-metanon,
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)[4-(triflometyl)phenyl]-metanon, va
(4,5-dihydro-5-phenyl-1H-pyrazol-1-yl)-2-thienyl-metanon,
hodc mudi ctia né.
Theo mdt phuong 4n khac, hop chat c6 cong thirc (IIT) khong bao gdm cac
hop chét sau day:
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[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-3-pyridinyI-
metanon,
[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl](2-flophenyl)-
metanon,
[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl][4-
(triflometyl)phenyl]-metanon,
1-[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-hexanon,
1-[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-butanon,
1-[5-(2-clophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-propanon,
[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-3-pyridinyl-
metanon,
[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl](2-flophenyl)-
metanon,
[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl][4-
(triflometyl)phenyl]-metanon,
1-[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-pentanone,
1-[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-butanon,
1-[5-(2,4-diclophenyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]-1-propanon,
[4,5-dihydro-3-metyl-5-(4-metylphenyl)-1H-pyrazol-1-yl]phenyl-metanon,
(4,5-dihydro-3-metyl-5-phenyl-1Hpyrazol-1-yl)-4-pyridinyl-metanon, va
[5-(2-furanyl)-4,5-dihydro-3-metyl-1H-pyrazol-1-yl]phenyl-metanon,
hoac mudi cia no.
Theo mét phuong an khac, hop chét c¢6 cong thuc (III) khong bao gbm céc
hop chit sau day:
(4,5-dihydro-3-metyl-5-phenyl-1Hpyrazol-1-yl)phenyl-metanon,
1-[(5S)-4,5-dihydro-3-metyl-5-phenyl-1H-pyrazol-1-yl]-3-phenyl-1-
propanon,
[4,5-dihydro-5-(2-hydroxy-3-metylphenyl)-3-metyl-1H-pyrazol-1-yl]phenyl-

metanon,
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(2-clophenyl)[4,5-dihydro-5-(2-hydroxyphenyl)-3-metyl-1H-pyrazol-1-yl]-
metanon,

[4,5-dihydro-5-(2-hydroxyphenyl)-3-metyl-1H-pyrazol-1-yl](2-
metylphenyl)-metanon,

[4,5-dihydro-5-(2-hydroxyphenyl)-3-metyl-1H-pyrazol-1-yl](4-
metylphenyl)-metanon,

[4,5-dihydro-5-(2-hydroxyphenyl)-3-metyl-1H-pyrazol-1-yl]phenyl-
metanon,

[2,5-dihydro-5-(1H-indol-3-yl)-3-metyl-1H-pyrazol-1-yl]-4-pyridinyl-
metanon, and

[2,5-dihydro-5-(1H-indol-3-y1)-3-metyl-1H-pyrazol-1-yl]-3-pyridinyl-
metanon,

hodc mudi cta né.

Khi dugc str dung trong ban md ta ndy, thuét ngit "alkyl" 1a nhém hydrocarbon
mach nhanh hoac mach théng cd sb nguyén tor cacbon xac dinh. Thuat ngit
"(Cy-Ce)alkyl" chi gbc alkyl chia tir 2 dén 6 nguyén tlir cacbon. Cac vi du vé cac
alkyl bao gdm, nhung khong chi giéi han & metyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, s-butyl, va z-butyl.

Khi thuat ngit phan tir thé nhu “alkyl” dugc sir dung két hop véi thudt ngft
phan tir thé khac, vi dy trong “(C4-Ce)xycloalkyl-alkyl-?, thuat ngit phan tir thé lién
két (vi du alkyl) c6 dung ¥ bao gom gdc da tri, trong d6 diém lién két 1a thong qua
Jphan tir thé lign két. Thong thuong, phan tir thé lién két c6 héa tri hai. Vi dy vé
nhém “(Cs-Cy)xycloalkyl-alkyl-" bao gbm, nhung khong chi giéi han & xyclopentyl-
metyl-.

Thuét ngit “halo(Cy-Cy)alkyl” chi nhém cé mdt hodc nhiéu nguyén tir khac
loai, ma c6 thé gibng hodc khac nhau, & mot hodc nhiéu nguyén tir cacbon ctia gbe
alkyl chira tir 1 dén 4 nguyén tir cacbon. Cac vi du vé cc nhém "halo(Cy-Cy)alkyl”
bao gdm, nhung khong chi gi¢i han & -CF5 (triflometyl), -CCl; (triclometyl), 1,1-
difloetyl, 2,2,2-trifloetyl, va hexafloisopropyl.
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"Alkenyl" chi nhom hydrocarbon mach thang hodc mach nhanh c6 it nhét 1
va dén 3 lién két ddi cacbon-cacbon. Cac vi du bao gom etenylpropenyl.

"Alkoxy" chi nhom "alkyl-oxy-", chira gbe alkyl duoc gén vao qua nguyén tir
lién két oxy. Vi dy, thuat ngft "(C;-Cy)alkoxy" chi gbc hydrocarbon mach théng hosc
mach nhanh, no c6 it nhat 1 va nhiéu nhét 4 nguyén tir cacbon dugc gén vao qua
nguyén tir lién két oxy. Vi du vé cac nhém "(C-Cy)alkoxy" bao gdm, nhung khéng
chi giéi han & metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, s-butoxy, va -
butoxy.

Thuat ngh “halo(Cl—C4)all<oxy” chi nhém '"haloalkyl-oxy-", chtra gbe
“halo(C;-Cy)alkyl” duoc gan vao qua nguyén tir lién két oxy, ma halo(C;-Cy)alkyl”
d cap dén gbe c6 mot hodc nhidu nguyén ti khac loai, ma ¢6 thé 12 giéng hodc khéc
nhau, & mot hodc nhidu nguyén i cacbon ctia gbc alkyl chira tir 1 dén 4 nguyén tit
cacbon. Vi du v& cac nhém “halo(C;-Cs)alkoxy” bao gdm, nhung khong chi gidi han
& -OCHF, (diflometoxy), -OCF; (triflometoxy), -OCH)CF; (trifloetoxy),
va -OCH(CF3); (hexafloisopropoxy).

Nhém carboxyclic 1a nhom vong trong do tAt ca cac canh vong 1a cac nguyén
tir cacbon, ma 13 no, khong no timg phan (khong thom) hodc khdng no toan phan
(thom). Thuat ngilr "carboxyclic" bao gbm céc nhém xycloalkylaryl.

“Xycloalkyl” chi nhém hydrocarbon vong no, khong thom. Vi du, thuét ngi
“(C3-Cg)xycloalkyl” chi vong hydrocarbon khong thom c6 tir 3 dén 6 nguyén tir
cacbon vong. Vi du vé& cic nhém “(Cs;-Ce)xycloalkyl” bao gdbm xyclopropyl,
xyclobutyl, xyclopentyl, va xyclohexyl.

Céc thuat nglt “xycloalkyloxy” hay “xycloalkoxy” chi nhom chira gbe
xycloalkyl, dugc dinh nghia nhu trén, duogc gin vao thong qua nguyén tir lién két
oxy. Vi du vé cédc nhém “(Cs-Cg)xycloalkyloxy” bao gém xyclopropyloxy,
xyclobutyloxy, xyclopentyloxy, va xyclohexyloxy.

"Aryl" chi nhém hoic gdc bao gdm gbc hydrocarbon don vong hoic hai vong

thom chua tir 6 dén 10 nguyén tir cacbon va c6 it nhat mot vong thom. Céc vi du vé

-17-



30747

cidc nhom “aryl” 13 phenyl, naphtyl, indenyl, va dihydroindenyl (indanyl). Thong
thuong, aryl 1a phenyl.

Thuét ngit "carboxyclic-aryl ¢6 9-10 canh" chi gbc hodc nhém hai vong cu
thé bao gébm gbc phenyl ma dugc dung hop véi gbc carboxyclic no hodc no timg
phan c¢6 5-6 canh. Céc vi du vé c4c nhom "carboxyclic-aryl ¢6 9-10 canh" bao gdm
dihydroindenyl (indanyl) va tetrahydronaphtyl.

Nhém di vong 1a nhom vong c6 cac nguyén tir cua it nhit 2 nguyén t6 khéac
nhau 1am canh cta vong, nhém vong ndy c6 thé no, khong no timg phan (khéng
thom) hodc khéng no toan phan (thom).

"Heteroxycloalkyl" chi nhom khong thom, don vong hodc hai vong chira
3-10 nguyén tur tao vong, no va chira mot hodc nhiéu (théng thuong 1a mdt hodc
hai) nguyén tir khic loai tao vong ddc 14p dugce chon tir oxy, Iuu huynh, va nito.
Céc vi du vé cdc nhém “heteroxycloalkyl” bao gdm, nhung khong chi giéi han &
aziridinyl, thiiranyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydrothienyl, piperidinyl, piperazinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, 1,4-dioxanyl, 1,4-oxathiolanyl, 1,4-oxathianyl, 1,4-
dithianyl, morpholinyl, va thiomorpholinyl.

Cac vi du vé céc nhom “heteroxycloalkyl c6 4 canh” bao gém oxetanyl,
thietanylazetidinyl.

Thu4t ngft "heteroxycloalkyl c6 5-6 canh" chi nhém khong thom, don vong,
ma no toan phén, chira 5 hodc 6 nguyén tr tao vong, ma bao gém mot hodc hai
nguyén tir khéc loai doc 1ap duogc chon tir oxy, luu huynh, va nito. Cac vi du minh
hoa vé c4c nhém heteroxycloalkyl ¢6 5 dén 6 canh bao gdm, nhung khong chi gidi
han & pyrolidinyl, piperidinyl, piperazinyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, va thiomorpholinyl.

"Heteroaryl" chi nhém hogc gbc bao gbm gbc thom don vong hoic hai vong,
chra 5 dén 10 nguyén tir tao vong, bao gém 1 dén 4 nguyén tir khac loai doc lap

duoc chon tr nito, oxy va luu huynh. Thuat nglt nay con bao gdm cac nhoém
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heteroxyclic-aryl hai vong chua gbc vong aryl dugc dung hop véi gbc vong
heteroxycloalkyl hogc gbc vong heteroaryl dugc dung hop véi gbc vong xycloalkyl.

Céc vi du minh hoa vé c4c heteroaryl bao gdm, nhung khéng chi giéi han &
furanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl (pyridyl),
oxo-pyridyl (pyridyl-N-oxide), pyridazinyl, pyrazinyl, pyrimidinyl, triaziny],
benzofuranyl, isobenzofuryl, 2,3-dihydrobenzofuryl, 1,3-benzodioxolyl,
dihydrobenzodioxinyl, benzothienyl, indolizinyl, indolyl, isoindolyl,
dihydroindolyl, benzymidazolyl, dihydrobenzymidazolyl, benzoxazolyl,
dihydrobenzoxazolyl, benzothiazolyl, benzoisothiazolyl, dihydrobenzoisothiazolyl,
indazolyl, imidazopyridinyl, pyrazolopyridinyl, benzotriazolyl, triazolopyridinyl,
purinyl, quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl, 1,5-naphthyridinyl, 1,6-
naphthyridinyl, 1,7-naphthyridinyl, 1,8-naphthyridinyl, va pteridinyl.

Thuét ngft "heteroxyclic-aryl c¢6 9-10 canh" chi nhém hoac gbc hai vong cu
thé bao gdm gbc phenyl dugc dung hop véi gbc di vong no hoic no timg phén ¢6
5-6 canh. Céc vi du v& cac nhom "heteroxyclic-aryl c6 9-10 canh" bao gdm 2,3-
dihydrobenzofuryl (dihydrobenzofuranyl), 2,3-dihydrobenzothienyl, 1,3-
benzodioxolyl, dihydrobenzodioxinyl (dihydro-1,4-benzodioxinyl),
dihydroindolyl, tetrahydroquinolinyl, va tetrahydroisoquinolinyl.

Khi dugc st dung trong ban mé ta nay, "heteroaryl c¢é 5-6 canh" chi nhém
thom don vong chira 5 hodc 6 nguyén tr tao vong, bao gbm it nhat mot nguyén tir
cacbon va tir 1 dén 4 nguyén tir khac loai doc 14p dugc chon tir nito, oxy va luu
huynh. C4c nhém heteroaryl 5 canh dugc chon chira mot nguyén tir khac loai tao
vong 13 nito, oxy, hodc luu huynh, va tuy y chira thém 1, 2, hodc 3 nguyén tir tao
vong 12 nito. C4c nhdm heteroaryl c6 6 canh duogc chon chira 1, 2, hodc 3 nguyén tur
khac loai tao vong 1a nito. Céc vi du vé& cac nhém heteroaryl c6 5 canh bao gbm
furyl (furanyl), thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,

thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyloxo-
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oxadiazolyl. Cac nhom heteroaryl c6 6 canh dugc chon bao gbm pyridinyl, oxo-
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyltriazinyl.

Céac nhém heteroaryl hai vong bao gdm cac nhém 6,5-heteroaryl dung hop
ngung tu (heteroaryl c6 9 canh) va 6,6-heteroaryl dung hop (heteroaryl ¢6 10
canh). Céc vi du vé cc nhém 6,5-heteroaryl dung hop (heteroaryl c6 9 canh) bao
gdm benzothienyl, benzofuranyl, indolyl, indolinyl, isoindolyl, isoindolinyl,
indazolyl, indolizinyl, isobenzofuryl, 2,3-dihydrobenzofuryl, benzo-1,3-dioxyl,
benzoxazolyl, benzothiazolyl, benzymidazolyl, benzoxadiazolyl,
benzothiadiazolyl, benzotriazolyl, purinylimidazopyridinyl.

Trir khi c6 quy dinh khéc, tAt ca céc hé thdng vong hai vong déu cé thé dugc
gén vao vi tri phl hop bat ky trén ca 2 vong.

C4c thuat ngft "halogen" va "halo" chi cac phan tir thé clo, flo, brom, hodc iot.
“Ox0” 1a gbc oxy lién két doi; vi du, néu dugc gén tryuc tiép vao nguyén ti cacbon
tao thanh gdc carbonyl (C = O). "Hydroxy" hodc “hydroxyl” dugc dung dé chi gbe
—OH. Khi duoc st dung trong ban mé ta nay, thudt ngit “xyano” chi nhom -
CN.

Khi duoc st dung trong ban mé ta nay, thuat ngft "ty y duoc thé" c6 nghia
13 nhém (nhu nhém alkyl, xycloalkyl, alkoxy, heteroxycloalkyl, aryl, hodc
heteroaryl) hodc vong hodc gbc (nhu gbe hodc vong carboxyclic hodc di vong) ¢6
thé khong duoc thé, hodc nhom, vong hogc gbc co thé dugc thé bang mot hodc nhiéu
phan tir thé nhu dugc dinh nghia. Trong trudng hop trong d6 cac nhom cé thé dugc
chon tir mot s6 nhém thay thé, cac nhém duge chon cé thé 1a giéng hodc khac nhau.

Thuét ngit "doc 14p" c6 nghia 14 khi nhidu hon mdt nhém thé duge lua chon
tlr c4c phan tir thé ¢6 thé, cac phin tir thé nay ¢6 thé 12 giéng hogc khac nhau.

Thuét ngt "dugc dung" chi cac hop chét, vat liéu, duoc phém va céc dang lidu
ma trong pham vi danh gid y té hop ly, 1a pht hop dé st dung tiép xtic véi cic mod
clia ngudi va dong vat ma khéng gy doc tinh, kich tmg dang ké hogc van dé hay

bién chung khéc, can d6i véi ty 1é rui ro/lgi ich hop 1y.
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Céc hop chét theo sang ché chira mot hogic nhiéu tdm khéng ddi xtmg (con
goi 1a tam bét déi), nhu cacbon bat dbi, hodc gbc ~SO- bat dbi. Héa 1ap thé cla tim
cacbon bat ddi ¢6 trong céc hop chat theo sang ché thudng duogc thé hién trong cac
tén hop chét va/hoic trong cac cAu trac hoa hoc duge minh hoa trong ban mo ta ny.
Cac hop chét theo séng ché chira mot hodc nhiéu tam bat déi c6 thé & dang céc hon
hop triét quang, cac hdn hop phi dbi hinh, cac hdn hop duoc lam giau chét dong
phan dbi hinh, cac hdn hop dugc 1am giau cht ddng phan phi dbi hinh, hodc ¢ dang
chét ddng phén 1ap thé riéng 18 tinh khiét d6i hinh ho3c phi ddi hinh.

Trong truong hop ma hoéa lap thé ctia tAm cabon bat déi c6 trong cc hop chét
theo sang ché khong duoc thé hién trong tén hop chét hodc trong céu tric héa hoc
kém theo, c¢6 thé hiéu rang hop chat 12 & dang hdn hop cua cac chét dong phan ddi
hinh hoiic cac chit ddng phéan phi déi hinh. Ngudi ¢6 hiéu biét trung binh trong linh
vuc nay hiéu rdng c6 thé thu duoc chit ddng phén (R) hodc chat ddng phan (S) cia
hén hop hop chit déng phan lap thé bat ky dugc md ta trong ban md ta nay bang
cach st dung céac k¥ thuat phan giai dugc mo ta trong ban mo ta nay hodc st dung
cac k¥ thuét phan giai thong thuong khac.

Céc chit ddng phan 1ap thé riéng r& ctia hop chét duoc mo ta trong ban mo ta
ndy c6 thé duoc phan giai (hodc cac hdn hop clia cac chét ddng phan 14p thé c¢6 thé
dugc lam giau) bang cach str dung cac phuwong phéap da duge ngudi co hiéu biét trung
binh trong linh vuc ny biét dén. Vi du, cach phan giai nhu vy cé thé duoc thuc
hién (1) bing cach tao thanh cdc mudi déng phan phi ddi hinh, cc phirc hop hodc
cac dan xuét khéc; (2) bang phéan g chon loc véi thude thir dac hidu ddng phan 1ap
thé, vi du bang phan ung khir hogc oxy héa béng enzym; hodc (3) séc ky long hodc
séc ky khi trong méi trudng bat dbi, vi du trén chit mang bat dbi nhu silica véi phéi
ttr bat ddi lién két hodc trong su ¢6 mit clia dung moi bat dbi. Ngudi ¢ hiéu biét
trung binh trong linh vuc nay s& danh gia dugc khi nao chét ddng phan lap thé mong
muén duge chuyén héa thanh phan tir hoa hoc khac bang mdt trong cac quy trinh
phan tach duge mé ta & trén, mot budc nita 1a can thiét dé giai phong dang mong

mudn. Ngoai ra, cac chat ddng phén lap thé cu thé ¢6 thé duoc téng hop bang cac
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phuong phép téng hop bat ddi str dung céac thudc thir, chat nén, chit xuc tac hoic
dung mdi hoat tinh quang, hodc bang cach chuyén hoa mét chat ddng phan dbi hinh
thanh chét khac bang phép bién ddi bat déi xing.

Céc dinh nghia khac cho cac nhém va cac nhém thé khac nhau cta céc cong
thire (1), (1), va/hodc (I11) duoc dé cap trong toan bd ban mé ta nay dugc du dinh dé
lnétécuthét&ngloaihqpchétduqcbécl@trongséngchétnétcaﬂlﬂéngré,cﬁng
nhu cdc nhém cta mot hodc nhidu loai hop chét. Pham vi ctia séng ché bao gém t6
hop bétky ctia cac dinh nghia vé cic nhém va nhém thé nay. Céc hop chét theo sang
ché chi 12 nhimg hop chét duoc xem 13 “6n dinh héa hoc” khi dugc danh gia boi
ngudi cé hiéu biét trung binh trong linh vuc nay.

Khi dugc st dung trong ban mé ta nay, cac thuat ngft "(cac) hop chét theo
séng ché” hodc "(cac) hop chit theo sang ché" ¢ nghia 1a hop chat c6 (c4c) cong
thire (1), (I1), va/hodc (II), nhu dugce dinh nghia trong ban mo ta nay, ¢ dang bat ky,
tire 13, dang mudi hodc khong phai mudi bat ky (vi du, & dang bazo hodc axit ty do,
hodc mubi, cu thé 1a mudi duge dung cia nd) va dang vat ly bat ky ctia n6 (vi du,
bao gdm céc dang khong rén (vi du, cdc dang 1ong hozic ban rén), va cac dang rin
(vi dy, cac dang tinh thé hodc vé dinh hinh, cac dang da hinh cu thé, cac dang solvat,
bao gdm cac dang hydrat (vi du cac mono-, di-hemi- hydrat)), va cac hdn hop cta
cac dang khac nhau.

Theo d6, sang ché bao gdm céc hop chét c6 cong thire (I), (I1), va (IIT), nhu
duoc dinh nghia trong ban mé ta ndy, & dang mudi hodc khong phai mudi bat ky va
dang vat ly bt ky ctia n6, va cac hén hop ctia cac dang khac nhau. Mic du nhing
hop chét nay dugc bao gdm trong sang ché, can phai hidu rang cac hop chit c6 cong
thie (I), (IT), va (IIT), nhu dugce dinh nghia trong ban mo6 t& nay, & dang mudi hoic
khong phai mubi, va & dang vt ly bét ky cia nd, cb thé c¢6 cac muc do hoat tinh
thay ddi, sinh kha dung khéc nhau va céc tinh chit xir Iy khac nhau cho cdc muc
dich bao ché.

Theo c4c phuong 4n cua céc hop chét ¢6 cong thac (I), (1), va (IIT), R' 14
(C1-Cy)alkoxy-CH,-, phenyl(C;-Cy)alkoxy-CH,-, hodc nhdém (C,Cg)alkyl,
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(Cy-Cy)alkynyl, (C;3-Cg)xycloalkyl, (C3-Ce)xycloalkyl-(C;-Cy)alkyl- duge thé hoic
khéng duoc thé, hoic nhém hetoroxycloalkyl c6 5-6 canh duoc thé hodc khong
duoc thé tuy ¥ dugc thé thém bing halogen hodc (C-Cy)alkyl,

trong d6 nhom (C,-Ce)alkyl, (C3-Ce)xycloalkyl, (C3-Ce)xycloalkyl-alkyl-,
hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén duoc thé béng 1,2 hoac 3
phan tir thé doc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino, xyano,
halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C-Cy)alkoxy, (Ci-Cy)alkyl-CO-,
xyano(C,-Cy)alkyl-CO-, (C;-Cy)alkoxy-(C;-Cy)alkyl-CO-, (C;-Cy)alkoxy-CO-,
(C1-Cy)alkyINHCO-, ((C1-Cy)alkyl)((Ci-Cy)alkyl)NCO-, halo(C;-Cy)alkyl-CO- tuy
y duoc thé, (C3-Ce)xycloalkyl-CO- tly y duoc thé,
(C3-Co)xycloalkyl-(C,-Cy)alkyl-CO- tuy v dugc thé, phenyl-CO- tlly ¥ dugc thé,
phenyl-SO,- tly y duoc thé, phenyl(C;-Cy)alkyl-CO- tiy v duoc thé, heteroaryl-
CO- ¢6 5-6 canh tuy ¥ duoc thé, va heteroaryl-CO- ¢6 9-10 canh tlly y dugc thé,

trong d6 (C3-Cg)xycloalkyl-CO- tly ¥ dugc thé,
(C3-Co)xycloalkyl-(Cy-Cy)alkyl-CO- tuy v dugc thé, phenyl-CO- tily ¥ dugc thé,
phenyl-SO,- tlly y dugc thé, phenyl(C;-Cy)alkyl-CO- tly v duoc thé, heteroaryl-
CO- ¢6 5-6 canh tiy ¥ dugce thé, hodc heteroaryl-CO- ¢6 9-10 canh tity ¥ duogc thé
néu trén tly v duoc thé bang 1 hodic 2 phan tir thé doc 1ap duoc chon tir halogen,
xyano, (Ci-Cy)alkyl, (C;-Cy)alkoxy, (Ci-Cy)alkyl-CO-, halo(C;-Cy)alkyl,
halo(C;-Cy)alkyl-CO-, (C3-Ce)xycloalkyl va heteroxycloalkyl c6 5-6 canh; hodc

nhom (C,-Cy)alkynyl, (Cs-Cs)xycloalkyl hoac heteroxycloalkyl cé 5-6 canh
duoc thé néu trén dugc thé bing nhém phenyl, heteroaryl c6 5-6 canh hozc
heteroaryl c6 9 canh tuy y duoc thé, trong d6 nhom phenyl, heteroaryl c6 5-6 canh
hodc heteroaryl ¢6 9 canh néu trén tity y duoc thé bang 1 hozc 2 phén tir thé doc
lap dugc chon tur halogen, (C;-Cy)alkyl, (Ci-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va
halo(C;-Cy)alkyl-CO-.

Theo cac phuong 4n ctia cac hop chat ¢ cong thie (), (ID), va (III), R! 1a
(Ci-Cy)alkoxy-CH,-, phenyl(C;-C4)alkoxy-CHz-, hodc nhom (C,-Ce)alkyl,
(C,-Cyq)alkynyl, (C3-Cs)xycloalkyl, (C3-Cg)xycloalkyl-(Ci-Cy)alkyl- duoc thé hodc
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khong dugc thé, hodc nhém hetoroxycloalkyl ¢ 5-6 canh dugc thé hodc khong
duoc thé thy v duge thé thém bang halogen hodc (Ci-Ca)alkyl,

trong d6 nhém (Cy-Ce)alkyl, (C3-Ce)xycloalkyl, hodc
(C3-Ce)xycloalkyl-alkyl- duoc thé néu trén dugc thé bing 1, 2 hogc 3 phén tir thé
ddc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino, xyano, halogen,
(C1-C4)alkyl, halo(C;-Cy)alkyl, va (Cy-Cy)alkoxy; hodc

trong d6 nhom héteroxycloalkyl ¢6 5-6 canh dugc thé néu trén dugc thé
bang 1, 2 hodc 3 phan tir thé doc 1ap duogce chon tir hydroxyl,
(benzyloxy)carbonyl)amino, xyano, halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl,
(C1-Cy)alkoxy, (Ci-Cy)alkyl-CO-, xyano(C;-Cy)alkyl-CO-,
(C1-Cy)alkoxy-(C;-Cy)alkyl-CO-, (Ci-Cy)alkoxy-CO-, (Ci-C4)alkyINHCO-,
((C1-Cy)alkyl)((C;-Cy)alkyl)NCO-, halo(C;-Cy)alkyl-CO- tuy y duge thé,
(C3-Ce)xycloalkyl-CO- tity v dugc thé, (Cs-Ce)xycloalkyl-(Ci-Cy)alkyl-CO- iy y
dugc thé, phenyl-CO- tiy ¥ duoc thé, phenyl-SO,- tity ¥ dugc thé,
phenyl(C;-C4)alkyl-CO- tuy y dugc thé, heteroaryl-CO- ¢6 5-6 canh tly y dugc
thé, va heteroaryl-CO- 9-10 canh tiy ¥ dugc thé,

trong d6 (C3-Ce)xycloalkyl-CO- tiy y dugc thé,
(C3-Ce)xycloalkyl-(C;-Cy)alkyl-CO- tuy y duoc thé, phenyl-CO- tuy ¥ duoc thé,
phenyl-SO,- ty ¥ duoc thé, phenyl(C;-Cy)alkyl-CO- tiry y duge thé, heteroaryl-
CO- ¢6 5-6 canh ty y dugc thé, hoic heteroaryl-CO- c6 9-10 canh tuy ¥ dugc thé
néu trén tuy y dugc thé béng 1 hoac 2 phé“m ttr thé doc 1ap dugc chon tir halogen,
xyano, (C;-Cy)alkyl, (C;-Cq)alkoxy, (C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl,
halo(C;-C4)alkyl-CO-, (C3-Ce)xycloalkyl va heteroxycloalkyl c6 5-6 canh, va
trong d6 nhom heteroxycloalkyl c6 5-6 canh dugc thé néu trén tiy y duoc thé thém
bang halogen hodc (C;-Cy)alkyl; hodc

nhom (C,-C4)alkynyl, hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén
duoc thé bang nhom phenyl, heteroaryl ¢ 5-6 canh hodc heteroaryl ¢6 9 canh tuy y
duogc thé, trong d6 nhém phenyl, heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh

néu trén tiy y duoc thé bang 1 hodc 2 phan t& thé doc 1ap duge chon tir halogen,
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(C1-Cyalkyl, (C;-Cy)alkyl-CO-, halo(C;-Cs)alkyl, va halo(C;-Cy)alkyl-CO-, va
trong d6 nhém heteroxycloalkyl cé 5-6 canh dugc thé néu trén tiy y duge thé thém
bang halogen hosc (C-Cy)alkyl.

Theo mot phuong 4n khac, R! 1a nhom (Cp-Ce)alkyl, (Cs-Cs)xycloalkyl,
(C4-Ce)xycloalkyl-alkyl-, hodc heteroxycloalkyl c6 5-6 canh duogc thé hoic khong
duoc thé,

trong d6 nhom (Cy-Ce)alkyl, (Cs-Co)xycloalkyl, (C4-Cs)xycloalkyl-alkyl-,
hodc heteroxycloalkyl c6 5-6 canh dugc thé néu trén duoc thé bz“mg 1, 2 hoac 3 phén
tor thé doc 1ap dugc chon tir hydroxyl, (benzyloxy)carbonyl)amino, halogen,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, (Ci-Cy)alkyl-CO-, halo(Ci-Cy)alkyl-CO-, va
heteroaryl-CO- c6 5-6 canh tuy y duoc thé, trong d6 heteroaryl ¢6 5-6 canh-CO- tly
¥ duoc thé néu trén tiy ¥ duge thé bing 1 hodc 2 phan tir thé doc 1ap duoc chon tir
(C1-Cyalkyl, (C-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-, hodc

nhém (Cy-Ce)xycloalkyl hodc heteroxycloalkyl c6 5-6 canh dugc thé néu trén
tly y duoc thé bing phenyl, heteroaryl c6 5-6 canh hodc heteroaryl ¢6 9 canh tuy y
duoc thé bang 1 hodc 2 phan tir thé doc lap duge chon tir halogen, (Ci-Cy)alkyl,
(C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-.

Theo mot phuong an cia cac hop chét ¢6 cong thue (I), (1), va (III), R! 1a
(C1-Cy)alkoxy-CH,-, phenyl(C;-Cs)alkoxy-CH,-. Theo cac phuong an cu thé, R 1a
metoxymetyl- hodc benzyloxymetyl-.

Theo mdt phuong 4n cta cac hop chét c6 cong thic (I), (II), va (IID), R! 1a
nhém (Cs-Ce)alkyl khong duogc thé. Theo cac phuong an cu thé, R' 1 isopropyl,
tert-butyl, 2-metyl-butan-1-yl, hodc 2,3-dimetyl-butan-1-yl. Theo cdc phuong an
lua chon, R! 14 fert-butyl.

Theo céc phuong 4n khéc ctia cac hop chét ¢ cong thie (I), (II), va (IIT), R
12 nhém (C-Ce)alkyl duge thé, dugc thé bang nhém xyano, hydroxyl, (Ci-
C4)alkoxy, hoic (benzyloxy)carbonyl)amino. Theo cac phuong 4n khéc, R' 1a nhém
(C,-Cs)alkyl, dugc thé bang nhém xyano, hydroxyl, (C;-Cs)alkoxy, hodc

(benzyloxy)carbonyl)amino. Theo céc phuwong an cu thé, R' 14 1-xyano-1-metyletyl,
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1-metoxy-1-metyletyl, ((benzyloxy)carbonyl)amino-etyl- hodc 3-hydroxy-2-metyl-
propan-2-yl.

Theo cac phuong an khéc cia céac hop chét c6 cong thire (I), (II), va (IID), R!
a4 nhém (Cp-Ce)alkyl duoc thé, dugc thé bang nhém hydroxyl hodc
(benzyloxy)carbonyl)amino. Theo c4c phuong 4n khac, R' 1a nhom (Co-Cs)alkyl,
dugc thé bang nhém hydroxyl hoic (benzyloxy)carbonyl)amino. Theo cac phuong
an cu thé, R' 1a ((benzyloxy)carbonyl)amino-etyl- hodc 3-hydroxy-2-metyl-propan-
2-yl.

Theo mot phuong an cua céc hgp chét ¢ cong thuc (1), (II), va (1), R 1a
(Co-Cyalkynyl duoc thé, duoc thé biang phenyl. Theo mot phuong 4n cu thé, R' 1a
phenylethynyl-.

Theo cac phuwong 4n khac, R' 1& nhém (C4-Ce)xycloalkyl hodc
(C4-Co)xycloalkyl-alkyl- duoc thé hodc khong duoc thé. Theo cac phuong én cu thé,
R! 14 nhém (C4-Ce)xycloalkyl hodc (Cy-Ce)xycloalkyl-alkyl- khong duogc thé. Theo
cdc phuong 4n cu thé hon, R' la xyclobutyl, xyclopentyl, xyclohexyl hodc
xyclopentylmetyl-.

Theo cac phuong 4n khéc, R! 12 nhom (C;-Ce)xycloalkyl hodc
(C3-Ce)xycloalkyl-alkyl- duogc thé, dugc thé bang (Ci-Cy)alkyl, halo(Ci-Cs)alkyl,
hoac xyano. Theo cac phuong an cu thé, R! 13 1-(metyl)xycloprop-1-yl,
1-(triflometyl)xycloprop-1-yl, 1-(xyano)xycloprop-1-yl hodc
1-(xyano)xyclopent-1-yl.

Van theo cac phuong 4n khac, R! 1a nhém hetoroxycloalkyl c6 5-6 canh dugc
thé hodc khéng dugc thé. Van theo cac phuong 4n khac, R' 1a nhém
hetoroxycloalkyl cé 5-6 canh duogc thé hodc khong dugc thé tuy y dugc thé bang
halogen hodc (C;-Cy)alkyl.

Theo mdt phuong an cta cac hop chét c6 cong thue (I), (I1), va (1), R 1a
nhém heteroxycloalkyl c¢6 5-6 canh tuy y dugc thé, trong d6 nhém heteroxycloalkyl

chira mot nguyén ti oxy. Theo mot phuong an cu thé, R! 14 tetrahydropyranyl hodc
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tetrahydrofuranyl khoéng duoc thé. Cu thé hon, R!' 1a tetrahydropyran-3-yl
(tetrahydro-2H-pyran-3-yl), hodc tetrahydropyran-4-yl (tetrahydro-2H-pyran-4-yl).

Theo mot phuong 4n khic, R! 12 nhém heteroxycloalkyl ¢6 6 canh dugc thé,
trong d6 nhom heteroxycloalkyl chita mdt nguyén t nito. Trong phuong 4n nay, R
1a nhém piperidinyl dugc thé. Theo mét phuong 4n khéc, R! 12 nhom piperidinyl
duoc thé tuy ¥ dugc thé thém bang halogen hoic (Ci-Cy)alkyl.

Theo mot phuong 4n khac, khi R' 14 nhém heteroxycloalkyl 6 canh dugc thé
chira mét nguyén ti nito (nhém piperidinyl duoc thé), nhém heteroxycloalkyl dugc
thé bing phan tir thé dwoc chon tir (C;-Cy)alkyl-CO-, halo(C;-Cy)alkyl-CO-,
xyano(C;-Cy)alkyl-CO-, (C;-Ca)alkoxy-(C;-Cy)alkyl-CO-, (C1-Cq)alkyINHCO- tuy
y duoc thé, (C3-Ce)xycloalkyl-CO- tity y duoc thé, (C3-Ce)xycloalkyl-(C;-Cyq)alkyl-
CO- tuy y duogc thé, phenyl-CO- tiy y duge thé, phenyl-SO,- tiy ¥ duoc thé,
phenyl(C;-C4)alkyl-CO- tity ¥ duoc thé, heteroaryl-CO- 5-6 canh tly ¥ dugc thé, va
heteroaryl-CO- 9-10 canh tuy y duoc thé, trong d6 (Cs-Ce)xycloalkyl-CO- tiy y
duge thé, (C3-Ce)xycloalkyl-(Ci-Cy)alkyl-CO- tily ¥ dugc thé, phenyl-CO- tuy y
duoc thé, phenyl-SO,- tiry ¥ dugc thé, phenyl(Ci-Cy)alkyl-CO- tiy y duge thé,
heteroaryl-CO- c6 5-6 canh tuy y dugc thé, hodc heteroaryl-CO- c6 9-10 canh tuy y
duoc thé néu trén, thy y duoc thé bang 1 hogc 2 phan tir thé doc lap duoc chon tir
halogen, xyano, (Ci-Cy)alkyl, (C;-Cs)alkoxy, (C;-Cs)alkyl-CO-, halo(C;-Cy)alkyl,
halo(C;-Cy)alkyl-CO-, (C3-Ce)xycloalkylheteroxycloalkyl cé 5-6 canh.

Theo mdt phuong 4n khéc, khi R! 1a nhém heteroxycloalkyl c6 6 canh duogc
thé chira mot nguyén t nito (nhém piperidinyl dugc thé) dugc thé thém bing
halogen hodc (C;-Cs)alkyl, trong d6 nhom heteroxycloalkyl dugc thé bang phén tir
thé dugc chon tir (C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl-CO-, xyano(C-Cs)alkyl-CO,
(C1-Cy)alkoxy-(C;-Cy)alkyl-CO-, (Ci-Cy)alkyINHCO- tuy y dugc thé,
(C3-Cg)xycloalkyl-CO- tiiy ¥ dugc thé, (C3-Ce)xycloalkyl-(C;-Cq)alkyl-CO- tiry ¥
dugc thé, phenyl-CO- tily ¥ duoc thé, phenyl-SO- tiy ¥ duge thé,
phenyl(C;-Cy)alkyl-CO- tuy y dugc thé, heteroaryl-CO- 5-6 canh tiy y duoc thé,
va heteroaryl-CO- 9-10 canh tuy ¥ dugc thé, trong d6 (C3-Ce)xycloalkyl-CO- tiy y

-27-



30747

duoc thé, (C3-Ce)xycloalkyl-(C1-Cy)alkyl-CO- tity ¥ duoc thé, phenyl-CO- tly y
dugc thé, phenyl-SO,- tiy ¥ dugc thé, phenyl(C,-Cy)alkyl-CO- tiy y dugc thé,
heteroaryl-CO- ¢c6 5-6 canh tiy y duoc thé, hoic heteroaryl-CO- ¢6 9-10 canh tly
¥ duoc thé néu trén tiy ¥ duoc thé bang 1 hodc 2 phan tir thé doc 1ap duge chon tir
halogen, xyano, (Ci-Cy)alkyl, (C;-Cs)alkoxy, (Ci-Cy)alkyl-CO-, halo(C;-Cy)alkyl,
halo(C;-Cy)alkyl-CO-, (C3-Cg)xycloalkylheteroxycloalkyl c6 5-6 canh.

Theo mot phuong 4n khac, khi R! 1a nhém heteroxycloalkyl ¢6 6 canh dugc
thé chtra mot nguyén tir nito (nhém piperidinyl duoc thé), nhém heteroxycloalkyl
duoc thé bang phan tir thé duoc chon tir (Ci-Cy)alkyl-CO-, halo(C;-Cs)alkyl-CO-,
va heteroaryl-CO- ¢ 5 canh dugc thé, trong d6 heteroaryl-CO- c6 5 canh dugc thé
~duogc thé bang (C-Cy)alkyl, (C-C4)alkyl-CO-, hozc halo(C1-C,)alkyl-CO-.

Theo mdt phuong 4n khic, R! 12 nhom heteroxycloalkyl ¢6 6 canh dugc thé
chlra mdt nguyén tir nito (nhém piperidinyl dugc thé), trong d6 nhém
heteroxycloalkyl dugc thé bang phan tir thé dugc chon tir (C;-Cyalkyl-CO-,
halo(C;-Cy)alkyl-CO-, xyano(C;-Ca)alkyl-CO-, (C;-Cs)alkoxy-(Ci-Cy)alkyl-CO-,
(C1-Cy)alkyINHCO-, (C;3-Ce)xycloalkyl-CO-, (Cs-Ce)xycloalkyl-(Ci-Cs)alkyl-CO-
ty ¥ duoc thé, phenyl-CO-, phenyl-SO»- tlly y dugc thé, phenyl(C;-C4)alkyl-CO-
ty ¥ dugc thé, heteroaryl-CO- 5-6 canh tiy ¥ duogc thé, va heteroaryl c6 9 canh-
CO- tly y duoc thé, trong d6 phenyl-CO- tiy y duroc thé hodc heteroaryl-CO- ¢6 5-
6 canh tly ¥ dugc thé néu trén tiy ¥ duoc thé bang 1 hoic 2 phan tir thé doc lap
dugc chon tir halogen, xyano, (C;-Cs)alkyl, (C;-Cs)alkoxy, (Ci-Cs)alkyl-CO-,
halo(C;-Cy)alkyl, halo(C;-C4)alkyl-CO-, (C;-Ce)xycloalkylheteroxycloalkyl c6 5-6
canh.

Theo mdt phuong 4n khac, R! 13 nhém heteroxycloalkyl dugc thé ¢6 6 canh
chﬁarn@tnguyéntﬁlﬁio(nhénnfﬁperkﬁnylduqcthé)duqcthéthénlbéngluﬂogen
hodc (Ci-Cy)alkyl, trong d6 nhém heteroxycloalkyl duoc thé bang phén tir thé
dugc chon tir (Cy-Cy)alkyl-CO-, halo(C;-Cy4)alkyl-CO-, xyano(C;-Cs)alkyl-CO-,
(C1-Cy)alkoxy-(C;-Cy)alkyl-CO-, (C;-Cy)alkyINHCO-, (C3-Ce)xycloalkyl-CO-,
(C3-Cg)xycloalkyl-(C1-Cy)alkyl-CO- tiy y dugc thé, phenyl-CO-, phenyl-SO»- tity
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¥ duoc thé, phenyl(C-Cy)alkyl-CO- tly y duge thé, heteroaryl-CO- 5-6 canh tiy y
dugc thé, va heteroaryl-CO- tiry y duoc thé, trong d6 néu trén phenyl-CO- tiy y
duoc thé hodc heteroaryl-CO- ¢6 5-6 canh tuy y dugc thé néu trén tuy y dugce thé
bang 1 hodc 2 phin tir thé doc 1ap dugce chon tir halogen, xyano, (Ci-Cq)alkyl,
(C1-Cy)alkoxy, (Ci-Cy)alkyl-CO-, halo(C;-Cy)alkyl, halo(Ci-Cys)alkyl-CO-,
(C;-Ce)xycloalkylheteroxycloalkyl cé 5-6 canh.

Theo mot phuong 4n khéc, R' 14 nhoém heteroxycloalkyl cé 6 canh duoc thé
chta mot nguyén tu nito (nhdém piperidinyl duoc thé), trong d6 nhém
heteroxycloalkyl dugc thé bing phin tir thé dugc chon tir (Ci-Cyalkyl-CO-,
halo(C;-Cy)alkyl-CO-, va heteroaryl-CO- c6 5 canh duogc thé, va trong doé
heteroaryl-CO- ¢ 5 canh duoc thé dugce thé bang (Ci-Cy)alkyl.

Theo céc phuong 4n cy thé, R! 1a nhém piperidin-4-yl duogc thé. Trong
phuong 4n nay, R' 1a piperidin-4-yl dugc thé duoc thé bing phén tir thé dugc chon
tlr (C1-C4)alkyl-CO-, halo(C;-Cy)alkyl-CO-, xyano(C-C4)alkyl-CO-,
(C1-Cy)alkoxy-(Ci-Cy)alkyl-CO-, (Ci-Cs)alkyINHCO-, (C;-Ce)xycloalkyl-CO-,
(C3-Co)xycloalkyl-(C -Cy)alkyl-CO- thy ¥ dugc thé, phenyl-CO- tiy ¥ dugc the,
phenyl-SO,- tly ¥ dugc thé, phenyl(C -Cy)alkyl-CO- tly ¥ duge thé,
heteroaryl-CO- 5-6 canh tuy y dugc thé, va heteroaryl -CO- c6 9 canh tuy y dugc
thé, trong d6 phenyl-CO- tly y dugc thé hogc heteroaryl-CO- ¢6 5-6 canh tiy y
duoc thé néu trén tiy ¥ dugc thé bang 1 hodc 2 phéan tir thé doc 1ap dugc chon tur
halogen, xyano, (C;-Cy)alkyl, (Ci-Cs)alkoxy, (Ci-Cs)alkyl-CO-, halo(C-Cy)alkyl,
halo(C;-C4)alkyl-CO-, (C3-Ce)xycloalkyl va heteroxycloalkyl c6 5-6 canh.

Theo céc phuong 4n cu thé, R! 1a nhém piperidin-4-yl duge thé duoc thé
thém béng halogen hodc (C;-Cy)alkyl. Trong phuong 4n nay, R' 1a piperidin-4-yl
duoc thé duge thé bing phan tir thé dugc chon tlr (C;-Cy)alkyl-CO-,
halo(C;-Cy)alkyl-CO-, xyano(C;-Cy)alkyl-CO-, (C;-Cy)alkoxy-(Ci-Cy)alkyl-CO-,
(C1-Cy)alkyINHCO-, (C5-Cg)xycloalkyl-CO-, (C3-Cs)xycloalkyl-(Ci-C4)alkyl-CO-
tlly ¥ duoc thé, phenyl-CO- tily y dugc thé, phenyl-SO,- tily ¥ dugc thé,
phenyl(C;-Cy)alkyl-CO- tuy y duoc thé, heteroaryl-CO- 5-6 canh tity y duoc thé,
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va heteroaryl-CO- ¢6 9 canh tiy ¥ dugc thé, trong d6 phenyl-CO- tity ¥ dugc thé
hoac heteroaryl-CO- c6 5-6 canh tuy y duoc thé néu trén tly y duoc thé bang 1
hodc 2 phan tir thé ddc 1ap duge chon tir halogen, xyano, (C;-Cs)alkyl,
(C1-Cy)alkoxy, (Ci-Cy)alkyl-CO-, halo(C;-Cy)alkyl, halo(C;-Cq)alkyl-CO-,
(C5-Ce)xycloalkylheteroxycloalkyl c6 5-6 canh,

trong d6 nhom piperidin-4-yl duoc thé duoc thé thém bang halogen hoic
(C1-Cy)alkyl.

Theo cic phuong 4n cu thé, R' 1a nhom piperidin-4-yl dugc thé. Trong
phuong 4n nay, R! 1 piperidin-4-yl duoc thé duoc thé bang phan tir thé dwoc chon
tlr (C1-Cyq)alkyl-CO-, halo(C;-C4)alkyl-CO-, va heteroaryl-CO- dugc thé, trong d6
heteroaryl-CO- c6 5 canh dugc thé néu trén duoc thé bang (C;-Cy)alkyl.

Theo mét phuong an khac ctia céc hop chat c6 cong thire (1), (IT), va (IID),

R! 12 nhém piperidin-4-yl dugc thé dugc thé baing CH3CO-, CH;CH,CO-,
CH;3CH,CH,CO-, (CH3),CHCO-,-COCH,CN, CH3;0CH,CO-, CF3CO-,
CH3;CH,NHCO-, xyclopropyl-CO-, xyclobutyl-CO-, xyclopentyl-CO-,
xyclohexyl-CO-, xyclohexyl-CH,CO-, pyridin-2-yl-CO-, pyridin-3-yl-CO-,
pyridin-4-yl-CO-, 5-clo-pyridin-2-yl-CO-,5-flo-pyridin-2-yl-CO-, 6-clo-pyridin-2-
yl-CO-, 6-clo-pyridin-3-yl-CO-, 4-metyl-pyridin-2-yl-CO-, 6-metyl-pyridin-2-yl-
CO-, pyrimidin-2-yl, phenyl-CO-, phenyl-SO,-, 4-clophenyl-CO-, 4-flophenyl-
CO-, 4-metoxyphenyl-CO-, 4-xyanophenyl-CO-, 2,4-diflophenyl-CO-, 3,5-
diflophenyl-CO-, benzyl-CO-, thiazol-2-yl-CO-, thiazol-4-yl-CO-, thiazol-5-y1-
CO-, isothiazol-3-yl-CO-, isothiazol-4-yl-CO-, isothiazol-5-yl-CO-, oxazol-2-yl-
CO-, oxazol-4-yl-CO-, oxazol-5-yl-CO-, isoxazol-5-yl-CO-, 1-metyl-1H-imidazol-
2-yl-CO-, 1-metyl-1H-pyrrol-2-yl-CO-, 1-metyl-1H-pyrazol-3-yl-CO-, 1-metyl-
1H-pyrazol-4-yl-CO-, 1-metyl-1H-pyrazol-5-yl-CO-, 3-metyl-1H-pyrazol-5-yl-
CO-, 2-metyloxazol-4-yl-CO-, 2-metyloxazol-5-yl-CO-, 5-methyisoxazol-3-yl-
CO-, 5-methyisoxazol-4-yl-CO-, 5-metylthien-2-yl-CO- (5-metyl-thiophen-2-yl-
CO-), 1-metyl-1H-imidazol-4-yl-CO-, 2-metylthiazol-4-yl-CO-, 2-metylthiazol-5-
yl-CO-, 4-metylthiazol-2-yl-CO-, 5-metylthiazol-2-yl-CO-, 2,4-dimetylthiazol-5-
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yl-CO-, 1H-pyrazol-4-yl-CO-, 1H-pyrazol-3-yl-CO-, 1H-1,2,3-triazol-4-yl-CO-,
1H-1,2,5-thiadiazol-3-yl-CO-, 1H-1,2,3-thiadiazol-5-yl-CO-, benzo[d]thiazol-2-yl-
CO-, benzo[d]isoxazol-3-yl-CO-, benzo[d][1,2,3]triazol-6-yl-CO-, 1H-indol-2-yl-
CO-, 1H-indol-3-yl-CO-, 1H-indazol-6-yl-CO-1H-indazol-6-yl-CO-, imidazo[1,2-
b]pyridazin-2-yl-CO-, 5-xyclopropylisoxazol-3-yl hoac 4-morpholinophenyl.

Cu thé, R! 14 piperidin-4-yl, duoc thé trén N bing céc phan tir thé dugc néu &
trén.

Theo mét phwong an khac ciia cac hop chét ¢ cong thie (1), (I1), va (IID), R
1a nhém piperidin-4-yl dugc thé dugc thé bang CH;CO-, CF3CO-, hoic 1-metyl-1H-
pyrrol-2-yl-CO-. Cu thé, R! 1a piperidin-4-yl, dugc thé trén N biang CH;CO-,
CF5CO-, hodc 1-metyl-1H-pyrrol-2-yl-CO-. Theo mot phuong an khéc cia cac hop
chit ¢6 cong thirc (1), (1), va (II1), R! 12 nhém piperidin-4-yl dugc thé bang CH3CO-
. Theo d6, theo cac phuong 4n cu thé, R! 13 1-(axetyl)piperidin-4-yl-, 1-(2,2,2-
trifloaxetyl)piperidin-4-yl- hodc 1-(1-metyl-1H-pyrrolyl-2-carbonyl)piperidin-4-yl-
. Theo c4c phuong 4n cu thé khéc, R! 13 1-(axetyl)piperidin-4-yl-. Theo mét phuwong
an khéc cua cac hop chét c6 cong thie (I), (I), va (IIT), R! 1a nhém piperidin-4-yl
duoc thé bing metyl hoic flo va dugce thé thém bang CH;CO- hodc phenyl-CO-.

Theo mot phuong an khéc ctia cac hop chat c6 cong thie (1), (IT), va (IIT), khi
R! 12 nhém heteroxycloalkyl c¢6 6 canh duoc thé chira mot nguyén tir nito (nhém
piperidinyl duoc thé), heteroxycloalkyl tiy y duoc thé bang cac phan tir thé halogen
hodc (C-Cyalkyl duge thé thém bang phenyl, heteroaryl c6 5-6 canh hodc
heteroaryl ¢6 9 canh tiy ¥ duogc thé, trong d6 nhém phenyl, c6 heteroaryl 6 canh
hodc heteroaryl ¢6 9 canh tiy ¥ dugc thé 14 tiy y duge thé bang 1 hoic 2 phan tir
thé doc 1ap duge chon tir halogen, (Ci-Cy)alkyl, (C1-Cy)alkyl-CO-, halo(C;-Cs)alkyl,
va halo(C;-Cs)alkyl-CO-.

Theo mét phuong an khéc cta céc hop chat ¢6 cong thie (1), (IT), va (111), khi
R! 1a nhém heteroxycloalkyl ¢6 6 canh chira mét nguyén tir nito duge thé (nhém
piperidinyl dugc thé), heteroxycloalkyl (nhém piperidinyl duge thé) duoc thé bang
phenyl, heteroaryl ¢ 5-6 canh hodc heteroaryl c6 9 canh tlly y duoc thé, trong d6
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nhom phenyl, cé 6 canh heteroaryl hoac heteroaryl c6 9 canh tuy y duoc thé nay tiy
y dugc thé bang 1 hodc 2 phan ti thé doc 1ap duoc chon tir halogen, (C1-Cy)alkyl,
(C1-C4)alkyl-CO-, halo(C,-Cs)alkyl, va halo(C;-Cs)alkyl-CO-.

Theo mdt phuong an khac cua cac hop chét c6 cong thue (I), (IT), va (III), R
la nhom heteroxycloalkyl c6 6 canh duoc thé chira mot nguyén t nito (nhém
piperidinyl dugc thé), trong d6 nhém heteroxycloalkyl nay tuy y dugc thé bang cac
phin tr thé halogen hodc (Ci-Cyalkyl va duogc thé thém biang nhém phenyl,
heteroaryl ¢6 6 canh hoac heteroaryl ¢ 9 canh tuy y duogc thé, trong d6 nhom phenyl,
c6 6 canh heteroaryl hodc heteroaryl c6 9 canh tuy y dugc thé nay tiy y duoc thé
bang halogen, (C;-Cy)alkyl, hozc halo(C;-Cy)alkyl.

Theo mét phuong an khac cuia cac hop chét ¢6 cong thie (I), (I), va (III), R!
la nhém heteroxycloalkyl c6 6 canh duoc thé chira mot nguyén tr nito (nhém
piperidinyl duoc thé), trong d6 nhém heteroxycloalkyl dugc thé bang nhom phenyl,
heteroaryl c6 6 canh hodc heteroaryl c6 9 canh tiry y dugc thé, trong d6 nhom phenyl,
heteroaryl c6 6 canh hoac heteroaryl c6 9 canh tuy y dugc thé nay tuy y duoc thé
bang halogen, (C-Cy)alkyl, hogc halo(C;-Cy)alkyl.

Theo mdt phuong an khac cua cac hop chét c6 cong thie (I), (II), va (IIT), R!
la nhém heteroxycloalkyl c6 6 canh duoc thé chra mot nguyén tir nito (nhém
piperidinyl dugc thé), trong d6 nhém heteroxycloalkyl tiry ¥ dugce thé bang c4c phan
ttr thé halogen hodc (C;-Cy)alkyl duoc thé thém bang phenyl khong dugc thé,
heteroaryl c6 6 canh dugc thé hozc khong dugc thé chira mot hodc hai nguyén tir
nito, hodc heteroaryl c6 9 canh khong duoc thé, trong d6 c6 nhdm heteroaryl 6 canh
duoc thé nay dugc thé bing halogen, (Ci-Cy)alkyl, hoic halo(C;-Ca)alkyl.

Theo mot phuong éan khac cua cac hgp chét ¢6 cong thie (1), (IT), va (III), R!
[a nhém heteroxycloalkyl ¢6 6 canh duoc thé chia mot nguyén ti nito (nhém
piperidinyl duoc thé), trong d6 nhém heteroxycloalkyl dugc thé bang phenyl khong
dugc thé, heteroaryl c6 6 canh dugc thé hoic khong duoc thé chira mot hodc hai
nguyén tr nito, hodc heteroaryl c6 9 canh khong dugc thé, trong d6 nhém heteroaryl

¢6 6 canh duge thé nay dugc thé bang halogen, (C;-Cy)alkyl, hogic halo(C;-Cy)alkyl.
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Theo mot phwong 4n khac ctia cac hop chat ¢6 cong thire (1), (IT), va (IIT), R!
1a piperidin-4-yl duoc thé, dugc thé bing nhém halogen hozc (Ci-Cy)alkyl va dugce
thé thém bang phenyl khong duogc thé, heteroaryl c6 6 canh duoc thé hodc khong
duge thé chira mét hodc hai nguyén tir nito, hodc heteroaryl c6 9 canh khong dugc
thé, trong d6 nhém heteroaryl ¢6 6 canh duoc thé nay duoc thé bang halogen,
(C1-Cy)alkyl, hodc halo(C;-Cy)alkyl.

Theo mot phuong 4n khac ctia cac hop chat ¢6 cong thire (1), (I1), va (IID), R
1a piperidin-4-yl duogc thé, duoc thé bang phenyl khong dugc thé, heteroaryl c¢6 6
canh duogc thé hoic khoéng dugc thé chra mot hodc hai nguyén tor nito, hodc
lwwmmyhﬁ9cmmkmmgmmcméumgdéMMmhmmnmﬂcé6thmmcmé
nay duoc thé bang halogen, (C;-Cy)alkyl, hodc halo(C;-Cy)alkyl.

Theo modt phuong 4n khic, R! 1a piperidin-4-yl dugc thé, duoc thé bang
phenyl hodc heteroaryl c6 9 canh khong dugc thé.

Theo mdt phuong an khac, R! 12 piperidin-4-yl duoc thé, dugc thé bing nhém
halogen hodc (C;-Cyalkyl va duoc thé thém bang heteroaryl c6 6 canh dugc thé
hodc khong dugc thé chira mot hodc hai nguyén tir nito, trong d6 heteroaryl ¢6 6
canh dugc thé néu trén duoc thé bang halogen, (Ci-Cy)alkyl, hozc halo(C;-Cy)alkyl.

Theo mét phuong 4n khac, R' 1a piperidin-4-yl duoc thé, dugc thé bang
heteroaryl c6 6 canh dugc thé hodc khong duoc thé chira mot hodc hai nguyén tir
nito, trong d6 heteroaryl ¢6 6 canh dugc thé néu trén duoc thé bang halogen,
(Ci-Cy)alkyl, hodc halo(C;-Cy)alkyl.

Theo mdt phuong 4n cta cac hop chét c6 cong thie (I), (1), va (IID), R! 1a
nhém piperidin-4-yl dugc thé duoc thé bang nhém halogen hozc (Ci-Cy)alkyl va
duogc thé thém bing phenyl khong duoc thé hoic benzoxazolyl, hodc pyridyl tuy y
duoc thé hodc pyrimidinyl tuy y dugc thé, tuy y duoc thé bang halogen,
(C1-Cy)alkyl, hodc halo(C-Cy)alkyl, cu thé 13 flo, metyl hoc triflometyl

Theo mdt phuong 4n cta cac hop chét c6 cong thie (I), (I), va (III), R' 14
nhém piperidin-4-yl duoc thé duoc thé bing phenyl khéng duoc thé hoic
benzoxazolyl, hodc pyridyl tiy y duoc thé hodc pyrimidinyl tiy y duogc thé, tly y
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duoc thé bing halogen, (Ci-Cy)alkyl, hodc halo(Ci-Cy)alkyl, cu thé 1a flo, metyl hodc
triflometyl.

Theo céc phuong 4n cu thé hon, R! 13 1-(5-metylpyrimidin-2-yl)piperidin-4-
yl, 1-(5-flopyridin-2-yl)piperidin-4-yl, 1-(5-metylpyridin-2-yl)piperidin-4-yl,
1-(5-flopyrimidin-2-yl)piperidin-4-yl, 4-flo-1-(5-flopyrimidin-2-yl)piperidin-4-yl,
4-metyl-1-(5-flopyrimidin-2-yl)piperidin-4-yl (hodc 1-(5-flopyrimidin-2-yl)-4-
metylpiperidin-4-yl), 1-(pyrimidin-2-yl)piperidin-4-yl, 4-metyl-1-(pyrimidin-2-
yl)piperidin-4-yl, 1-(phenyl)piperidin-4-yl, 1-(pyridin-2-yl)piperidin-4-yl, 1-
(thiazol-2-yl)piperidin-4-yl, 1-(benzo[d]oxazol-2-yl)piperidin-4-yl, hodc 5-
(triflometyl)pyridin-2-yl)piperidin-4-yl

Theo céac phuong 4n cu thé hon, R! 1a 1-(5-metylpyrimidin-2-yl)piperidin-4-
yl, 1-(5-flopyridin-2-yl)piperidin-4-yl, 1-(5-metylpyridin-2-yl)piperidin-4-yl,
1-(5-flopyrimidin-2-yl)piperidin-4-yl, 1-(pyrimidin-2-yl)piperidin-4-yl,
1-(phenyl)piperidin-4-yl, 1-(pyridin-2-yl)piperidin-4-yl, 1-(benzo[d]oxazol-2-
yl)piperidin-4-yl, hodc 5-(triflometyl)pyridin-2-yl)piperidin-4-yl

Theo mot phuong an cua cac hop chét cta cong thic (1), R! 1 indoyl khong
duoc thé; cu thé, R! 14 indoyl-2-yl.

Theo mot phuong an khac ctia cac hop chét cua cong thire (II1), R! 1 phenyl
khong dugc thé. Theo cac phuong 4n khac cta cac hop chét cua céng thire (III), R!
1a phenyl duoc thé, trong d6 trong phenyl dugc thé bang nhom (C;-Cy)alkyl; cu thé,
R! 14 3-metyl-phenyl (m-tolyl) hodc a 4-metyl-phenyl (p-tolyl).

Theo c4c phuong 4n khéc cua cac hop chédt cia cong thuc (1), R' 1a
heteroaryl c6 5 canh duoc thé, dugc thé bang nhom (C;-Cq)alkyl. Theo mdt phuong
4n khac ctia cac hop chét cta cong thirc (IIT), R! 14 heteroaryl ¢6 5 canh khong dugc
thé, cu thé, R' 13 thien-2-yl.

Theo mot phuong an cia cdc hop chit c6 cong thuc (I), (II), va (III), R*1a
nhém phenyl, (C3-Ce)xycloalkyl, heteroxycloalkyl chira oxy c6 5-6 canh, heteroaryl
¢ 5-6 canh, heteroaryl c¢6 9 canh, carboxyclic-aryl ¢ 9-10 canh, hodc heteroxyclic-

aryl ¢6 9-10 canh duogc thé hoic khong dugc thé,

-34-



30747

trong d6 nhom phenyl, (C3-Cg)xycloalkyl, heteroxycloalkyl c¢6 5-6 canh,
heteroaryl c6 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl cé 9-10 canh, hodc
heteroxyclic-aryl c6 9-10 canh duogc thé néu trén duge thé bang 1, 2 hodc 3 phan tir
thé doc 1ap duoc chon tir halogen, (Ci-Cq)alkyl, halo(C;-Cy)alkyl, (Ci-Cy)alkoxy,
halo(C;-Cy)alkoxy, va xyano.

Theo mdt phuong 4n khiac, R? la nhém phenyl, (C;-Ce)xycloalkyl,
heteroxycloalkyl chita oxy ¢6 5-6 canh, heteroaryl c6 5-6 canh hodc heteroaryl c6 9
cmﬂlduqcthéhoéckhéngdUQcthé

trong d6 nhom phenyl, (C3-C6)xycloalkyl, heteroxycloalkyl c6 5 canh,
heteroaryl cé 5-6 canh hoac heteroaryl c6 9 canh duoc thé néu trén duoc thé bang 1,
2 hodc 3 ph?m ttr thé doc 1ap duge chon tir halo, (Ci-Cy)alkyl, halo(C;-Cy)alkyl,
(C1-Cy)alkoxy, va xyano.

Theo mot phuong an khac cua céc hop chét ¢6 cong thie (I), (I1), va (11I), R?
12 nhém phenyl, (C3-Cg)xycloalkyl, heteroxycloalkyl chira oxy c6 5 canh, heteroaryl
¢ 5-6 canh hodc heteroaryl cé 9 canh dugc thé hodc khong dugc thé,

trong d6 nhom phenyl, (C;-Co)xycloalkyl, heteroxycloalkyl chira oxy c6 5
canh, heteroaryl cé 5-6 canh hoéc heteroaryl ¢6 9 canh dugc thé néu trén dugc thé
bang 1, 2 hodc 3 phan tir thé doc lap dugc chon tr halo, (Ci-Cq)alkyl, halo(C-
Cy)alkyl, (C;-Cy)alkoxy, va xyano.

Theo mot phuong 4n khac, R? la nhém phenyl, (Cs-Ce)xycloalkyl,
heteroxycloalkyl chira oxy cé 5-6 canh, heteroaryl c¢6 5-6 canh, heteroaryl c6 9 canh,
carboxyclic-aryl ¢6 9-10 canh, hoac heteroxyclic-aryl c6 9-10 canh khong duoc thé,
hodc phenyl hoéc heteroaryl ¢6 5-6 canh duoc thé, trong d6 phenyl, hodc heteroaryl
6 5-6 canh dugc thé néu trén duoc thé bing 1 hodc 2 phén tir thé doc 1ap duogc chon
tr halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-Cs)alkoxy, halo(C;-Cs)alkoxy, va
Xyano.

Theo mdt phuong 4an khac, R? 1a nhom phenyl, (Cs-Co)xycloalkyl,
heteroxycloalkyl chira oxy cé 5 canh, heteroaryl c6 5-6 canh hodc heteroaryl c6 9
canh khéng duoc thé; hoic phenyl hozc heteroaryl c¢6 5-6 canh dugc thé, trong d6
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phenyl, ho#c heteroaryl c6 5-6 canh duoc thé néu trén duoc thé bang 1 hodc 2 phan
t0r thé doc 14p duogc chon tir halo, (Ci-Cy)alkyl, halo(Ci-Cy)alkyl, (Ci-Cy)alkoxy, va
Xyano.

Theo mét phuwong 4n khac, R? la nhéom phenyl, (Cs-Cs)xycloalkyl,
heteroxycloalkyl chtta oxy cé 5-6 canh, heteroaryl c6 6 canh, heteroaryl c6 9 canh,
carboxyclic-aryl c6 9-10 canh, hodc heteroxyclic-aryl ¢6 9-10 canh khong dugc thé,
hodc phenyl hoac heteroaryl cé 6 canh dugc thé, trong d6 phenyl hoic heteroaryl c6
6 canh duoc thé nay duoc thé bing 1 hodc 2 phan tir thé ddc 1ap dugc chon tir halo,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, (Cy-Cy)alkoxy, halo(Ci-Cy)alkoxy, va xyano.

Theo mot phwong 4n khic, R? la nhom phenyl, (Cs-Ce)xycloalkyl,
heteroxycloalkyl chira oxy c6 5 canh, heteroaryl c6 6 canh hodc heteroaryl ¢6 9 canh
khong duge thé, hodc phenyl hodc heteroaryl ¢6 6 canh duoc thé, trong d6 phenyl
hodc heteroaryl c6 6 canh nay duogc thé nay dugc thé bang 1 hoic 2 phén tir thé doc
1ap duogc chon tir halo, (Ci-Cg)alkyl, halo(Ci-Cs)alkyl, (Ci-Cy)alkoxy, va xyano.

Theo cac phuong an cu thé, khi R%1a heteroaryl c6 6 canh dugc thé hoic
khong dugc thé, heteroaryl c6 6 canh chira mdt hodc hai nguyén tr nito.

Theo mot phuong an cua cac hop chét ¢6 cong thac (1), (II), va (IIT), R* 1a
phenyl khong duoc thé.

Theo mdt phuong 4n khéc, R? 1a phenyl dugc thé bing 1 hodc 2 phan tr thé
doc lap dugc chon tur halo, (Ci-Cy)alkyl, halo(Ci-Cy)alkyl, (C;-Cyalkoxy,
halo(C;-Cy)alkoxy, va xyano. Theo cac phuong an dugc lua chon, R? 12 phenyl dugc
thé bing 1 hodc 2 phin tir thé doc 1ap dugc chon tir clo, flo, metyl, triflometyl,
metoxy, diflometoxy, va xyano.

Theo mdt phuong 4n khic, R? 1a phenyl dugc thé bang 1 hodc 2 phan tir thé
doc lap dugc chon tir halo, (Ci-Ca)alkyl, halo(Ci-Cy)alkyl, (Ci-Cs)alkoxy, va xyano.
Theo cac phuong 4n duge lua chon, R? 1a phenyl dugc thé bang 1 hoic 2 phan tir
thé doc 14p duoc chon tur clo, flo, metyl, triflometyl, metoxy, va xyano. Theo céc

phuong 4n dugc lya chon, R? la phenyl dugc thé, trong d6 phenyl duoc thé nay dugc
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thé bang 1 hodc 2 phan tir thé halo, cu thé 1 hodc 2 nhém flouro. Theo céc phuong
an cu thé R? 1a phenyl, 2 phan tir thé flouro dugc thé.

Theo céc phuong 4n cu thé, R? 13 3-clophenyl, 4-clophenyl, 2-flophenyl,
3-flophenyl, 4-flophenyl, 3,4-diclophenyl, 3,5-diflophenyl, 2-metylphenyl, 4-
metylphenyl, 4-triflometylphenyl, 4-metoxyphenyl, 4-diflometoxyphenyl,
3-xyanophenyl, 4-xyanophenyl, 2-flo-5-metylphenyl, 2-flo-4-metylphenyl, 3-flo-5-
metylphenyl, 3-flo-4-metylphenyl, hoac 4-clo-3-flophenyl.

Theo céc phuong 4n cu thé, R? 14 3-clophenyl, 4-clophenyl, 3-flophenyl,
3,4-diclophenyl, 2-metylphenyl, 4-metylphenyl, 4-triflometylphenyl,
4-metoxyphenyl, 3-xyanophenyl, 4-xyanophenyl, 2-flo-5-metylphenyl,
2-flo-4-metylphenyl, 3-flo-5-metylphenyl, hodc 3-flo-4-metylphenyl. Theo céc
phuong an cu thé khéc, R? 13 3,5-diflophenyl.

Theo mdt phuong &n cua cac hop chét c6 cong thie (1), (IT), va (II1), R?1a (Cs-
Ce)xycloalkyl khong duoc thé, cu thé, xyclopentyl hodc xyclohexyl.

Theo mdt phuong an cua cac hop chét c¢6 cong thuce (I), (IT), va (1), R? 1a
heteroxycloalkyl chita oxy c¢6 5-6 canh khong duoc thé, cu thé, R? la
heteroxycloalkyl chira oxy c6 6 canh khong dugc thé, cu thé, tetrahydropyran-2-yl
(tetrahydro-2H-pyran-2-yl).

ﬂwom&@wmgénmquﬂﬂmwmmﬂcéSwﬂﬂm&g&mcméTMO
mot phuong an cu thé, R%1a oxazolyl khong dugc thé, cu thé, oxazol-4-yl.

Theo mot phuwong an khéc ctia cac hop chét ¢ cong thire (1), (I1), va (III), R?
la heteroaryl chira 1 hoac 2 nguyén tir khac loai nito cé 6 canh tuy y dugc thé, trong
d6 heteroaryl nay tuy y dugc thé bang 1 hodc 2 phén tir thé doc 1ap duoc chon tir
halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, va (C;-Cy)alkoxy.

Theo mét phuong 4n khac, R?1a pyridinyl thy y duge thé hodc pyrazinyl tiy
y dugc thé, bang 1 hodc 2 phan tir thé doc 1ap duoc chon tir halo, (Ci-Ca)alkyl,
halo(C;-Cy)alkyl, va (C;-Cs)alkoxy. Theo mot phuwong 4n khac, R? 12 pyridinyl tuy
y duge thé, thy ¥ dugc thé bing 1 hodc 2 phan tir thé doc 1ap dugce chon tir halo,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, va (Ci-Cy)alkoxy.
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Theo mdt phuong an khéc, R?1a pyridinyl tiy ¥ dugc thé hodc pyrazinyl tiy
y duoc thé, bé'mg 1 hodc 2 phén tr thé doc lap dugc chon tur clo, flo, metyl, va
metoxy. Theo mdt phuwong 4n khéc, R?1a pyridinyl tuy y dugc thé, tuy y duoc thé
b'fmg 1 hodc 2 phﬁn tir thé doc 14p dugc chon tr clo, flo, metylmetoxy.

Theo céc phuong 4n cu thé, R? 14 pyridin-2-yl, pyridin-3-yl, 5-metylpyridin-
2-yl, 5-flo-6-metylpyridin-2-yl, 5-flopyridin-3-yl, 5-clopyridin-3-yl, 5-
metylpyridin-3-yl, 6-metylpyridin-3-yl, 6-metoxypyridin-3-yl, hodc 5-
metylpyrazin-2-yl.

Theo cac phuong 4n duoc lua chon R? [a phenyl dugc thé hodc khong dugc
thé hodc pyridyl duoc thé hodc khong dugc thé, trong d6 phenyl duoc thé hodc
pyridyl duoc thé nay dugc thé bang 1 hodc 2 phan tir thé doc 1ap dugc chon tir halo,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, va (Cy-Cy)alkoxy, cu thé 1a clo, flo, metylmetoxy.

Theo mot phuong an khac cua cac hop chét ¢6 cong thue (I), (I), va (1II), R
1a nhom heteroaryl ¢6 9 canh tiy ¥ duoc thé, cu thé, indolyl (1Hindolyl) khong duge
thé. Theo c4c phuong 4n cu thé, R? 14 indol-4-yl, indol-5-yl, hoic indol-6-yl.

Theo mot phuong an khac cia céc hop chét c¢6 cong thue (I), (IT), va (IIT), R?
1a nhém carboxyclic-aryl c6 9-10 canh tiy ¥ dwoc thé, cu thé, indanyl (2,3-
dihydroindenyl) khong duoc thé. Theo cac phuong an cu thé, R? 14 2,3-dihydro-1H-
inden-5-yl.

Theo mdt phuong én khac cua céc hop chét c¢6 cong thue (I), (IT), va (III), R?
la nhém heteroxyclic-aryl c6 9-10 canh tuy y dugc thé, cu thé, dihydrobenzofuranyl,
benzo-1,3-dioxolyl hodc dihydrobenzo[1,4]dioxinyl khong dugc thé. Theo céc
phuong 4n cu thé, R? 13 2,3-dihydrobenzofuran-5-yl, benzo[d][1,3]dioxol-5-y] hodc
2,3-dihydrobenzo[b][1,4]dioxin-6-yl.

Theo cac phuong an dugce lya chon cua cac hop chét cua cong thie (I1I), R?
la H. Theo cac phuong an khac cta cac hgp chét cua cong thie (I11), R? 1a metyl.
Theo cac phuong 4n khéc cta cac hop chét ciia cong thie (I11), R® 1a halogen, cu thé

l1a brom.
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Theorn@tphuongénmﬁhgséngchédéc@pd&lhqpchétcécéngthﬁc(D,GIL
hogc (III), trong d6 R! 1a nhém (Cs-Ce)alky! khong duge thé; R? 1a phenyl duoc thé
hodc khéng duge thé hodc pyridyl duoc thé hodc khong dugc thé, trong d6 phenyl
duqcthéhoécpyddylduqcthénéyduqcthébéng1Im@cZ;ﬁﬁnt&théd@cl@oduqc
chon t halo, (C-Cy)alkyl, halo(C;-Cy)alkyl, va (C;-Cy)alkoxy; R? 1a H; hodc mudi,
cu thé 1& mudi duge dung cta né. Theo mdt phuong an cu thé, sang ché dé cap dén
hop chét c6 cong thirc (I), (IT), hodc (III), trong d6 R' 14 fert-butyl; R? 1a phenyl dugc
thé hodc khong duoc thé hodc pyridyl dugce thé hodc khong duge thé, trong d6
phenylduqcthéhoécpyﬁdyldugcthénéyduocthébéng].ho@:ZIﬂﬁnt&thédéc
lap dugc chon tir halo, (C;-Cy)alkyl, halo(C;-Cy)alkyl, va (C1-Cy)alkoxy; R® 1a H;
hoécrnuéLcuthé1érnu6iduchungcﬁané.

Theorn@tphuongénmﬁhgséngchédéc@pdénhgpchétcécéngthﬁc(D,OIL
hodc (II), trong d6 R! 12 nhém (C,-Cs)alkyl duge thé, trong d6 (C,-Cs)alkyl dugc
thé néu trén duoc thé bang nhém hydroxyl hodc (benzyloxy)carbonyl)amino; R? 13
phenyl duogc thé hodc khong dugc thé hodc pyridyl duoc thé hodc khong dugc thé,
trong d6 phenyl dugc thé hoic pyridyl duge thé nay duoc thé bang 1 hoic 2 phan tir
thé doc 1ap duoc chon tir halo, (Ci-Cy)alkyl, halo(C;-Cy)alkyl, va (Ci-Cs)alkoxy; R?
1a H; hodc mudi, cu thé 13 mubi duoc dung cia né.

Theornétphuongénmﬂngséngchédéc@pdénhqpchétcécéngth&c(D,GIL
hodc (II), trong d6 R! 12 tetrahydropyranyl hodc tetrahydrofuranyl khéng dugc thé;
R? 14 phenyl duoc thé hodc khong duoc thé hozc thé pyridyl dugc thé hogc khong
duoc, trong d6 phenyl duge thé hoic pyridyl dugc thé nay duoc thé bang 1 hoic 2
phin t& thé doc 1ap duoc chon tir halo, (C;-Cy)alkyl, halo(C;i-Cs)alkyl, va
(C1-Cy)alkoxy; R? 1a H; hoic mudi, cu thé 1a mudi duoc dung ctia nd.

Theo mét phuong 4n nita, sang ché dé cap dén hop chat ¢ cong thue (1),
(1), hodc (IID), trong d6 R! 14 piperidin-4-yl dugc thé duge thé bing nhém phén tir
thé dugc chon tir (C1-Cy)alkyl-CO-, halo(C-Cy)alkyl-CO-, va S-membered
heteroaryl-CO- c6 5 canh dugc thé, trong do6 heteroaryl-CO- ¢6 5 canh dugc thé
néu trén duoc thé bing (C;-C4)alkyl; R? 1a phenyl duoc thé hoic khong dugc thé
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hodc pyridyl duoc thé hodc khong dugc thé, trong dé phenyl duoc thé hodc pyridyl
dugce thé nay duogc thé bang 1 hodc 2 phan tir thé doc 1ap duge chon tir halo,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, va (Ci-Cy)alkoxy; R® 1a H; hodc mubi, cu thé 1a
mudi duge dung ctia né. Theo mdt phuong an cu th8, sang ché d& cap dén hop chét
c6 cong thie (I), (I), hodc (II1), trong d6 R! 1 piperidin-4-yl dugc thé duge thé
bing (C;-C4)alkyl-CO-; R? & phenyl dugc thé hodc khong duoc thé, trong do
phenyl dugc thé nay dugc thé bang 1 hoic 2 phéan tir thé doc 14p duoc chon tir halo,
(Ci-Cy)alkyl, halo(C;-Cy)alkyl, va (C-Cy)alkoxy; R? 1a H; hodc mudi, cu thé 1a
mudi duge dung clia né.

Theo mdt phuong an nita, sang ché @& cap dén hop chat c6 cong thie (1), (1),
hodc (I1I), trong d6 R! 1a nhém piperidin-4-yl dugc thé duogc thé bang phenyl khong
duoc thé hodc benzoxazolyl, hodc pyridyl tuy y duoc thé hoic pyrimidinyl tuy y
duoc thé, bing halogen, (Ci-Ca)alkyl, hodc halo(C-Cy)alkyl; R? 1a phenyl duge thé
hodc khong duoc thé hodc pyridyl duge thé hodc khéng dugc thé, trong d6 phenyl
duogc thé hodc pyridyl duoc thé dugc thé bang 1 hoic 2 phén tir thé doc 1ap duoc
chon tir halo, (C1-Cy)alkyl, halo(C;-Cyq)alkyl, va (C;-Cy)alkoxy; R 1a H; hodc mubi,
cu thé 1a mudi dugc dung ctia né.

CAn hiu ring sang ché bao gdm cac hop chét c6 cong thue (I), (IT), hodc (I1D),
& dang bazo ty do va ¢ dang céac mubi cta no, vi du mubi duoc dung cua nd. Theo
mot phuong 4n, sang ché dé cip dén cac hop chét c6 cong thice (1), (I1), hodc (IIL), &
dang bazo ty do. Theo mot phuong an khac, sang ché dé cap dén céac hop chét c6
cong thire (1), (IT), hogc (I11), & dang mudi, cu thé 1a mudi dugce dung. Can phai hiéu
thém ring, theo mot phuong 4n, sang ché d& cap dén cac hop chit ctia cac vi du &
dang bazo tu do. Theo mdt phuong an khac, sang ché d& cap dén cac hop chét clia
cac vi du ¢ dang mudi, cu thé 12 mudi duoc dung.

Céc hop chét theo sang ché bao gébm cac hop chit duoc mé ta trong ban mo
ta nay nhu sau:
(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(5-metylpyrimidin-2-
yl)piperidin-4-yl)metanon,
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(1-(5-flopyridin-2-yl)piperidin-4-y1)(5-phenyl-4,5-dihydro- 1H-pyrazol-1-
yl)metanon,
(1-(5-metylpyridin-2-yl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(5-metylpyrimidin-2-yl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(5-flopyrimidin-2-yl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

(5-(5-flopyridin-3-yl)-4,5-dihydro- 1H-pyrazol-1-yl)(1-(5-flopyrimidin-2-
yl)piperidin-4-yl)metanon,
(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-yl)piperidin-4-
yl)metanon,
(S)-2,2-dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
1-(5-(5-flopyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(5-flopyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-phenylpiperidin-4-yl)metanon,
(1-phenylpiperidin-4-y1)(5-(pyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)metanon,
xyclohexyl(5-(pyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)metanon,
xyclopentyl(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(tetrahydro-2H-pyran-4-yl)metanon,
2-xyclopentyl-1-(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)etanon,
1-(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)-2-metylpropan-1-on,
xyclohexyl(5-(5-flopyridin-3-yl1)-4,5-dihydro-1H-pyrazol-1-yl)metanon,
1-(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)-2,3-dimetylbutan-1-on,
(5-(pyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-yl)piperidin-4-
yl)metanon,
(S)-(5-(pyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-yl)piperidin-4-
yl)metanon,

2-metyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
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xyclobutyl(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(tetrahydro-2H-pyran-3-yl)metanon,
2-metyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)butan-1-on,
2-xyclopentyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)etanon,
2,3-dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)butan-1-on,
1-(5-(3,4-diclophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(3,4-diclophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
2,2-dimetyl-1-(5-(pyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
(S)-2,2-dimetyl-1-(5-(pyridin-3-yl1)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
1-(5-(3-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(3-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(6-metoxypyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-
on,
2,2-dimetyl-1-(5-(5-metylpyridin-2-y1)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(pyridin-2-y1)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
(S)-2,2-dimetyl-1-(5-(pyridin-2-yl1)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(6-metylpyridin-3-yl1)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
(S)-2,2-dimetyl-1-(5-(6-metylpyridin-3-yl)-4,5-dihydro- 1H-pyrazol-1-yl)propan-1-
on,
1-(5-(2-flo-4-metylphenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(3-flo-4-metylphenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-xyclohexyl-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-xyclohexyl-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-xyclopentyl-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
2,2-dimetyl-1-(5-(p-tolyl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(oxazol-4-yl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(o-tolyl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(4-(triflometyl)phenyl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-

on,
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(S)-2,2-dimetyl-1-(5-(4-(triflometyl)phenyl)-4,5-dihydro-1H-pyrazol-1-yl)propan-
l-on,
1-(5-(4-metoxyphenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(4-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(4-clophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(3-flophenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(3-flophenyl)-4,5-dihydro- IH-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(1-(pyridin-2-yl)piperidin-4-y1)(5-(pyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
2,2-dimetyl-1-(5-(5-metylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
2,2-dimetyl-1-(5-(tetrahydro-2H-pyran-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)propan-
1-on,
2,2-dimetyl-1-(5-(5-metylpyrazin-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
1-(5-(5-flo-6-metylpyridin-2-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-
1-on,
1-(5-(5-clopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(3-flo-5-metylphenyl)-4,5-dihydro-1H-pyrazol-1-yl1)-2,2-dimetylpropan-1-on,
1-(5-(2-flo-5-metylphenyl)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
4-(1-pivaloyl-4,5-dihydro-1H-pyrazol-5-yl)benzonitril,
3-(1-pivaloyl-4,5-dihydro-1H-pyrazol-5-yl)benzonitril,
1-(5-(1H-indol-6-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(1H-indol-5-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(1H-indol-5-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(5-(1H-indol-4-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(S)-1-(5-(1H-indol-4-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
(1-(benzo[d]oxazol-2-yl)piperidin-4-y1)(5-(pyridin-3-yl)-4,5-dihydro- 1H-pyrazol-
1-yl)metanon,

benzyl ((2R)-1-0x0-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-2-

yl)carbamat,
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(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-yl)piperidin-4-yl)metanon,
(S)-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-yl)piperidin-4-
yl)metanon,
3-hydroxy-2,2-dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
(1-metyl-1H-pyrrol-2-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyridin-2-yl)piperidin-4-yl)metanon,
2,2 2-triflo-1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(5-(triflometyl)pyridin-2-yl)piperidin-4-
yl)metanon,
(1-(benzo[d]oxazol-2-yl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,

& dang bazo tu do, hodc & dang mudi, cu thé 1a mubi duoc dung cua no.

Céc hop chit dai dién clia sdng ché con bao gdm céc hop chit sau:
(S)-(1-(5-flopyridin-2-yl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(5-flopyrimidin-2-yl)piperidin-4-y1)(5-phenyl-3-(triflometyl)-4,5-dihydro-1H-
pyrazol-1-yl)metanon,
(S)-(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(5-flopyrimidin-2-
yl)piperidin-4-yl)metanon,
1-(4-(5-(benzo[d][1,3]dioxol-5-y1)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-
1-yl)etanon,
(S)-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-phenylpiperidin-4-yl)metanon,
(S)-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(tetrahydro-2H-pyran-4-yl)metanon,
(5-(6-metylpyridin-3-yl1)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidin-2-
yl)piperidin-4-yl)metanon,
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(5-(6-metylpyridin-3-y1)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyridin-2-yl)piperidin-4-
yl)metanon,
(S)-(1-(pyridin-2-yl)piperidin-4-y1)(5-(pyridin-3-yl1)-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

(S)-4-(1-pivaloyl-4,5-dihydro-1H-pyrazol-5-yl)benzonitril,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(triflometyl)xyclopropyl)metanon,
2,2-dimetyl-3-0x0-3-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-yl)propannitrile,
2-metoxy-2-metyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on,
1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)xyclopentancarbonitrile,
(3-metyl-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyridin-2-yl)piperidin-4-
yl)metanon,
(1-(5-flopyrimidin-2-yl)piperidin-4-y1)(3-metyl-5-phenyl-4,5-dihydro-1H-pyrazol-
1-yl)metanon,
(5-(5-metylpyrazin-2-yl1)-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyridin-2-yl)piperidin-
4-yl)metanon,
(4-metyl-1-(pyrimidin-2-yl)piperidin-4-y1)(5-(5-metylpyrazin-2-yl)-4,5-dihydro-
1H-pyrazol-1-yl)metanon,
(1-(xyclohexancarbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(xyclobutanecarbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)propan-1-on,
2-metyl-1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)propan-
1-on,

(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-picolinoylpiperidin-4-yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(pyrimidine-2-carbonyl)piperidin-4-
yl)metanon,
(1-(4-morpholinobenzoyl)piperidin-4-yl1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-

yl)metanon,
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(1-(5-clopicolinoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-isonicotinoylpiperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
(1-(6-metylpicolinoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro- 1H-pyrazol-1-
yl)metanon,
(1-(6-clopicolinoyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(6-clonicotinoyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-nicotinoylpiperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
(1-(5-flopicolinoyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(4-clobenzoyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
2-phenyl-1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,

(1-(4-metoxybenzoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro- 1H-pyrazol-1-
yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(thiazol-2-carbonyl)piperidin-4-
yl)metanon,
(5-xyclopropylisoxazol-3-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
oxazol-4-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(1-metyl-1H-imidazol-2-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(1-metyl-1H-pyrazol-5-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(1-metyl-1H-pyrazol-3-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-

carbonyl)piperidin-1-yl)metanon,
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(2-metyloxazol-4-y1)(4-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,

(1-metyl-1H-imidazol-4-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(2-metylthiazol-4-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(1-(4-metylpicolinoyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(5-metylthiophen-2-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-
1-yl)metanon,
(1-(1H-pyrazol-4-carbonyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(2-metylthiazol-5-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
isothiazol-5-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,

(2-metyloxazol-5-y1)(4-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,

(1-metyl-1H-pyrazol-4-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(5-metylisoxazol-3-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-
1-yl)metanon,

2-(benzyloxy)-1-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-yl)etanon,
(1-(4-flobenzoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
(1-(2,4-diflobenzoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

4-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidine-1-

carbonyl)benzonitril,
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(1-(1H-pyrazol-3-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

3-0x0-3-(4-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-carbonyl)piperidin-1-
yl)propannitrile,

(2,4-dimetylthiazol-5-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(1-(3,5-diflobenzoyl)piperidin-4-yl)(5-phenyl-4,5-dihydro- 1H-pyrazol-1-
yl)metanon,
(1-(1H-1,2,3-triazol-4-carbonyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-
1-yl)metanon,
(1-(1,2,3-thiadiazol-5-carbonyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-
1-yl)metanon,

benzo[d]thiazol-2-yl(4-(5-phenyl-4,5-dihydro- 1 H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(1-(1H-indazol-3-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

(1-phenyl-1H-imidazol-4-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(1-(1H-benzo[d][1,2,3]triazol-6-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-
1H-pyrazol-1-yl)metanon,
(1-(1H-indazol-6-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

imidazo[1,2-b]pyridazin-2-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,

3-phenyl-1-(4-(5-phenyl-4,5-dihydro- 1 H-pyrazol-1-carbonyl)piperidin-1-yl)prop-
2-yn-1-on,
benzo[d]isoxazol-3-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-

1-yl)metanon,
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oxazol-5-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
oxazol-2-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,

(3-metyl-1H-pyrazol-5-yl)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)metanon,
(5-metylthiazol-2-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
isoxazol-5-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-y1)(1-(thiazol-5-carbonyl)piperidin-4-
yl)metanon,
isoxazol-3-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-y1)(1-(thiazol-4-carbonyl)piperidin-4-
yl)metanon,
(1-(1,2,5-thiadiazol-3-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-
1-yl)metanon,
isothiazol-4-yl(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(4-metylthiazol-2-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(5-metyloxazol-4-y1)(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)metanon,
(1-(xyclopropancarbonyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(phenylsulfonyl)piperidin-4-
yl)metanon,

2-metoxy-1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
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yl)etanon,
(1-(xyclopentancarbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol- 1-carbonyl)piperidin-1-yl)butan-1-on,
(1-benzoylpiperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
2-xyclohexyl-1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
(1-benzoyl-4-metylpiperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
1-(4-metyl-4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,
(1-(1H-indol-2-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(1H-indol-3-carbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,

1-(4-(5-(2,3-dihydrobenzofuran-5-yl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon,
1-(4-(5-(2,3-dihydro-1H-inden-5-yl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon,
(5-(2,3-dihydro-1H-inden-5-y1)-4,5-dihydro-1H-pyrazol-1-yl)(1-(5-flopyrimidin-2-
yl)piperidin-4-yl)metanon,

(5-(4-(diflometoxy)phenyl)-4,5-dihydro- 1H-pyrazol-1-yl)(1-(5-flopyrimidin-2-
yl)piperidin-4-yl)metanon,
(5-(6-metylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(oxazol-5-
carbonyl)piperidin-4-yl)metanon,
(1-(5-flopyrimidin-2-yl)piperidin-4-y1)(5-(6-metylpyridin-3-yl)-4,5-dihydro-1H-
pyrazol-1-yl)metanon,
4-(1-(1-(5-flopyrimidin-2-yl)piperidine-4-carbonyl)-4,5-dihydro-1H-pyrazol-5-

yl)benzonitril,
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(4-flo-1-(5-flopyrimidin-2-yl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon,
(1-(5-flopyrimidin-2-yl)-4-metylpiperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-
1-yl)metanon,
N-etyl-4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidine-1-carboxamide,
1-(3-brom-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on,
1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,
1-(4-(5-(4-(diflometoxy)phenyl)-4,5-dihydro- 1 H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
1-(4-(5-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl1)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon,
(S)-1-(4-(5-(3-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,

1-(4-(5-(3,5-diflophenyl)-4,5-dihydro- 1 H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
(S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
1-(4-(5-(2-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,
(S)-1-(4-(5-(2-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
1-(4-(5-(4-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,
(S)-1-(4-(5-(4-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
((1-metylxyclopropyl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)metanon,
1-(4-(5-(4-clophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon,
(1-(4-(5-(4-clo-3-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon,
1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)xyclopropancarbonitril,
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(thiazol-2-yl)piperidin-4-yl)metanon,
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& dang bazo tu do, hodc ¢ dang mudi, cu thé 1a mudi duoc dung ctia no.

Theo mdt phuong é4n, sang ché @& cap dén (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon, hodc mudi dugc dung cia
né. Theo mét phuong 4n khéc, sang ché dé cap dén (S)-1-(4-(5-(3,5-diflophenyl)-
4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon. Van theo mot phuong 4n
khéc, hop chét theo sang ché 1a dang tinh thé ctia (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon dugc didc trung boi mau
PXRD cua Fig. 5.

Sang ché ciing bao gdm céc dang doteri héa cua cac hop chét c6 cong thire
(D), (I1), va/hozc (IIT). Mbdi nguyén ti hydro c6 mit dugc gén vao nguyén tir cacbon
¢6 thé doc 1ap duge thay thé bang nguyén ti doteri. Ngudi c6 hiéu biét trung binh
trong linh vuc nay s& biét cach téng hop cac dang doteri héa ctia cac hop chét c6
cong thire (1), (I), va/hodc (III). Vi dy, cac chét ban du c6 ban trén thi truong c6
thé duoc st dung trong viée didu ché céc chét tuong tu dugc doteri héa clia cac hgp
chat c¢6 cong thire (1), (II), va/hodc (III) hodc ching c6 thé duoc tong hop bing cach
sir dung cac k¥ thuat thong thudng st dung céac thudc thtr doteri hoa (vi du bang cach
khtr st dung lithi nhém doterua hodc natri borodoterua hodc béng cach trao dbi kim
loai — halogen sau d6 1am dimng bang D,O hogc metanol-ds).

Ngudi ¢6 hiéu biét trung binh trong linh vuc cAn phai hiéu ring céc solvat (cu
thé 14 c4c hydrat) ctia hop chét c6 cong thire (I), (II), hodc (IIT), bao gém c4c solvat
ctia cac mudi ctia hop chit ¢6 cong thic (I), (IT), hodc (III), c6 thé duoc tao thanh
khicécphént&dungrnéiduqcduax@ornangﬁnhthéﬁongquétﬁnhkétﬂnh.Séng
ché bao gdm trong pham vi ctia né tht ca cac dang hydrat va/hodc mubdi hop thirc va
khong hop thue.

Khi hop chét hodc mudi ctia né dugc boc 16 duogc dat tén hodc duge md ta
bang cau tric, can hiéu rang hop chét hozc mudi, bao gém cac solvat (cu thé 1a céc
hydrat) ctia nd, c6 thé ton tai & cac dang tinh thé, cic dang phi tinh thé hodc hén hop
cta n6. Hop chét hodc mudi, hodc cac solvat (cu thé 1a cac hydrat) ctia chiing, cfing

c6 thé c6 dang da hinh (ttrc 14, kha ning xudt hién & cic dang tinh thé khéc nhau).
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Cac dang tinh thé khac nhau nay thudng duoc goi 1a “cac chit da hinh”. Cén phai
hﬁn%gmhmmdaénmadmmm&é&@m%ﬁ&mmh@cﬁgmacm
solvat (cu thé 14 cdc hydrat) ctia né duge boc 16 cling bao gdm tat ca céc chit da hinh
ctia nd. Céc chét da hinh c6 thanh phn héa hoc giéng nhau nhung khéc nhau vé
cach b tri, sip xép hinh hoc, va cac dic tinh md ta khéc ctia trang théi tinh thé ran.
Céc chit da hinh, vi vy, c6 thé ¢ cac dic tinh vat ly khac nhau nhu cic dic tinh
hinh dang, mét dd, do cung, do bién dang, d6 én dinh va do tan. Cac chit da hinh
thuong ¢ diém néng chay, phd hong ngoai va mau nhiéu xa bt tia X khac nhau,
ma c6 thé duoc st dung dé nhan dang. Ngudi co hiéu biét trung binh trong linh vuc
ndy can phai hiéu rang cac chit da hinh khéc nhau ¢6 thé duoc diéu ché, vi du bang
cach thay d6i hodc diéu chinh cac didu kién duoc sir dung trong qué trinh két tinh/két
tinh lai hop chét. Nguoi c6 hiéu biét trung binh trong linh vuc nay biét va hiéu 6
ring cac thiét bi duoc st dung, do 4m, nhiét do, hudng clia cac tinh thé bdt, va céc
thong s6 khac lidn quan dén viéc thu mAu nhidu xa bot tia X (PXRD) c6 thé din dén
mot sé thay ddi vé hinh dang, cudng do va céc vi tri clia cac dudng trong mau nhiéu
xa. Ngudi ¢6 hiéu biét trung binh trong linh vuc nay c6 kha nang xac dinh dugc mau
ctia hop chét két tinh c6 ciing dang hodic khéc dang véi dang da biét hay khong bang
cach so sanh cdc mau PXRD cta ching. Vi du, nguoi cé hiéu biét trung binh trong
linh vuc nay c6 thé phu chdng mau PXRD ctia miu thit nghiém ctia mot dang tinh
thé v6i mAu PXRD cuia dang da biét va sir dung chuyén mén va kién thire trong linh
vuce, dé dang x4c dinh duoc mau PXRD ctia mau thir nghiém nay c6 phu hop déng
k& v6i mAu PXRD cua dang d3 biét hay khong. Néu mau PXRD nay phu hop déng
ké voi dang da biét, dang méu co thé duoc nhan dang mdt cach dé dang va chinh xé4c
14 c6 dang gibéng nhu dang tinh thé da biét. Twong tu nhu vy, ngudi cé hiéu biét
trung binh trong linh vuc ndy c¢6 thé xac dinh dugc lidu géc nhiéu xa nhat dinh (tinh
theo °260) thu dugc tir mau PXRD cé & clng vi tri v6i gid tri 43 duge mo ta hay
khong.

V{ du, mau PXRD c6 thé gidng v6i mau PXRD cua Fig. 5, hodc c6 kha nang
hon 14 né c6 thé hoi khéc. MAu PXRD nhu vay c6 thé khong nhét thiét phai hién thi
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ting dudng clia cac mau nhidu xa duge trinh bay ¢ ddy, va/hodc co thé c6 su thay
dbi nho vé hinh dang, cuong do hodc su dich chuyén vi tri clia cac duong nay do su
khac biét vé cac didu kién lién quan dén viée thu thap dir liéu. Nguoi c6 hidu biét
trung binh trong linh vyc nay co thé phu chdong mau PXRD ctia miu cua dang tinh
thé cua (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-
1-yl)etanon bing mau PXRD nhu & Fig.5, va st dung kién thirc va chuyén mén trong
linh vuc nay, d& dang xac dinh dugc miu PXRD cia mau nay cé phu hop dang ké
v6i mau PXRD nhu & Fig.5 hay khong. Néu miu PXRD nay phu hop ding ké voi
Fig.5, dang mau c6 thé duoc nhan dang dé dang va chinh x4c 1a c6 dang gibng véi
dang tinh thé cta (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon dugc mé ta trong ban mo ta nay. Tuong tu nhu vy,
ngudi c6 hidu biét trung binh trong linh vie niy c6 thé x4c dinh dugc liéu géc nhiéu
xa da cho (dugc tinh theo °20) thu dugc tir mau PXRD ¢6 & vi tri gidng nhu gia tri
da dugc mo ta hay khong.

Mot phuong 4n cua sang ché d& cap dén dang tinh thé cua (S)-1-(4-(5-(3,5-
diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon ma c6 mau
PXRD phi hop dang ké véi Fig.5.

Do cé kha nang st dung trong y hoc, cac mudi cua cac hop chat c6 cong thirc
(), (IT), va (IIT) 8t hon 1& cac mudi duge dung. Cac mubi duge dung thich hop c6
thé bao g@)m cac mudi cdng axit hodc bazo.

Khi duogc st dung trong ban md ta nay, thuat nglt “dugc dung” c6 nghia la
hop chét ma thich hop dé str dung trong nganh duge. Cac mudi va céc solvat (vi du
cac hydrat va céac hydrat cua céc mubi) cta céc hop chat co cong thire (1), (IT), va
(II1) ma thich hop dé sir dung trong y hoc 1a nhing mudi va solvat trong dé ion trao
d6i hodc dung moi lién két 1a dugc dung.

Cac mudi va cac solvat cé céc ion trao ddi hodc cac dung méi lién két khong
duoc dung la thudc pham vi cua sang ché, vi du, dé st dung l1am céc chét trung gian
trong didu ché cac hop chét khac c6 céc cong thie (I), (IT), va (IIT) va cdc mudi va

va cac solvat cia ching.
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Céac mubi c6 thé duge didu ché tai chd trong qua trinh phan tach va tinh ché
cudi ciing hop chét cé cac cong thic (1), (IT), va (II). Néu hop chat bazo c¢6 cong
thire (I), (IT), hodc (IIT) dugc phan tach dudi dang mudi, dang bazo tu do twong Umg
clia hop chét d6 c6 thé duge didu ché bing phuong phép thich hop bat ky da biét
trong linh vuc ndy, bao gdm viée xtr ly mudi bang bazo hitu co hoic bazo vé co, t6t
hon 1a bazo hitu co hodc v6 co ¢6 pK, cao hon dang bazo tu do cua hop chét nay.
Tuong tu nhu vay, néu hop chit duge boc 10 chira axit carboxylic hodc nhém chire
axit khac dugc phan tach ¢ dang mudi, dang axit tu do twong Ung cua hop chét nay
¢6 thé duge didu ché bang phuong phép thich hop bat ky da biét trong linh vuc nay,
bao gdm viée xir ly mudi nay bang axit hitu co hodc v6 co, t6t hon 13 axit hitu co
hodc v6 co ¢6 pK, thip hon dang axit tw do ctia hop chat nay. Sang ché con dé xudt
viéc chuyén hoa mdt mudi cia hop chét theo sang ché, vi du, mudi hydroclorua,
thanh mudi khac ctia hop chat theo sang ché, vi dy, mudi sulfat.

Céac mudi cta cac hop chét c6 cong thirc (T), (IT), va (IIT) chira amin bazo hodc
nhém chire bazo khac c6 thé duoc didu ché bing phuong phap thich hop bat ky da
biét trong linh vue ndy, nhu xt Iy bazo ty do béang axit. Cac vi du vé cac mudi duge
dung duoc tao thanh bao gém axetat, adipat, ascorbat, aspartat, benzensulfonat,
benzoat, camphorat, camphor-sulfonat (camsylat), caprat (decanoat), caproat
(hexanoat), caprylat (octanoat), carbonat, bicarbonat, xinnamat, Xitrat, xyclamat,
dodexylsulfat (estolat), etan-1,2-disulfonat (edisylat), etansulfonat (esylat), format,
fumarat, galactarat (mucat), gentisat (2,5-dihydroxybenzoat), glucoheptonat
(gluxeptat), gluconat, glucuronat, glutamat, glutarat, glyxerophosphorat, glycolat,
hippurat, hydrobromua, hydroclorua, hydroiotdua, isobutyrat, lactat, lactobionat,
laurat, maleat, malat, malonat, mandelat, metansulfonat (mesylat), naphthalene-1,5-
disulfonat (napadisylat), naphthalene-sulfonat (napsylat), nicotinat, nitrat, oleat,
oxalat, palmitat, pamoat, phosphat, proprionat, pyroglutamat, salixylat, sebacat,
stearat, sucxinat, sulfat, tartrat, thioxyanat, p-toluensulfonat (tosylat), undexylenat,
1-hydroxy-2-naphthoat, 2-hydroxyetansulfonat (isethionat), 2-oxoglutarat, 4-

axetamidobenzoat, va 4-aminosalixylat.
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Céac mubi cia cac hop chit dugc bdc 16 chira axit carboxylic hodc nhém
chtrc axit khéc ¢6 thé duoc didu ché bang cach cho phan tmg véi bazo thich hgp.
Mubi duge dung nhu vay co thé dugc tao thanh véi bazo ma tao ra cation duoc
dung, ma bao gém cac mudi kim loai kiém (cu thé 1a natri va kali), cac mudi kim
loai kiém thd (cu thé 13 canxi va ma gié), cac mudi nhdm va cac mubdi amoni, cling
chu cdc mudi duoc tao thanh tir cac bazo hitu co duge dung nhu trimetylamin,
trietylamin, morpholin, pyridin, piperidin, picolin, dixyclohexylamin, N,N’-
dibenzyletylendiamin, 2-hydroxyetylamin, bis-(2-hydroxyetyl)amin, tri-(2-
hydroxyetyl)amin, procain, dibenzylpiperidin, dehydroabietylamin, N,N’-
bisdehydroabietylamin, glucamin, N-metylglucamin, collidin, cholin, quinin,
quinolin, va cac axit amino cé tinh kiém nhu lysinarginin.

Can phai hiéu ring khi hop chat c6 cong thire (T), (I1), hodc (I1I) chira 2 hogc
nhiéu gdc bazo, thi hoa hoc luong phap tao mudi ¢ thé bao gém 1, 2 hozc nhiéu
duong luong axit. Cac mudi nay cé thé chtra 1, 2 hodc nhiéu ion ddi, vi du mudi
dihydroclorua hodc diaxetat.

Vi céc hop chét c6 cong thire (1), (IT), va (III), hodc mudi duoc dung ctia no,
duoc du dinh d8 st dung trong cac duoc pham, dé dang hidu ring timg hop chét t6t
hon 1& duoc tao ra & dang hiu nhu tinh khiét, vi du tinh khiét it nhét 1a 60%, t6t hon
néu tinh khiét it nhat 1a 75% va tt hon nita néu tinh khiét {t nhat 1a 85% va dac biét
t6t hon 14 tinh khiét 98% (% 1a theo trong lugng dbi véi trong luong co sé). Cac ché
phim khong tinh khiét cta céc hop chat c6 thé dugce st dung dé diéu ché cc dang
tinh khiét hon dugc st dung trong cic dugc pham.

Céc hop chét theo sang ché c6 thé dic biét hiru ich dé diu tri cic bénh hodc
céc rdi loan qua trung gian RIP1 kinaza. Céc bénh hodc céc rdi loan qua trung gian
RIP1 kinaza 12 céc rdi loan hodc cac bénh ma dugc trung gian béi su hoat héa RIP1
kinaza, va nhu vay, la cac r6i loan hodc cac bénh ma sy ché RIP1 kinaza c6 thé mang
lai loi ich.

Theo sang ché, céac rbi loan hodc cac bénh qua trung gian RIP1 kinaza la cac

roi loan hodc cic bénh ma duoc trung gian bdi sy hoat hda cua RIP1 kinaza, va nhu
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vy, 1a céc rdi loan hodc cac bénh ma su trc ché RIP1 kinaza c6 thé mang lai loi ich.
Céc rdi loan hodc cac bénh qua trung gian RIP1 kinaza nay la céc bénh/céac rdi loan
ma c6 kha ning duoc diéu hoa mot phan bing qua trinh chét theo chuong trinh, hoai
ttr dugc 1p trinh hodc san sinh xytokin géy viém, cu thé 14 viém rudt (bao gém bénh
Crohn va viém loét dai trang), vdy nén, bong vong mac (va thoai hod), viém vong
mac sic t6, thoai héa diém vang, viém tuy, viém da di ung, viém khép (bao gdm
viém khép dang thap, viém cot séng, bénh gat, viém khép tu phét & thiéu nién (viém
khép tu phét & thiéu nién thé hé théng (SoJTA), viém khép vay nén), lupus ban do
hé théng (SLE), hoi chimg Sjogren, xo cing bi hé théng, hoi ching khang
phospholipid (APS), viém mach, viém xuong khép, cdc bénh/thuong tén gan (viém
gan nhiém m& khong do rugu, viém gan nhiém m& do ruou, viém gan tw mién, céc
bénh gan-mat ty mién, viém xo chai dudng mét nguyén phéat (PSC), doc tinh
axetaminophen, tinh ddc hai gan), tén thuong/hu hai than (viém than, ghép thén,
phau thuat, st dung céc thudc hai than, vi du xisplatin, ton thuong than cap tinh
(AKI)), bénh Celiac, xuat huyét giam tiéu cau tu phat tw mién (ITP tu mién), thai
ghép (thai ghép céc co quan, md va té bao ghép, chén thuong tai ddy mau do thiéu
mau cuc b cta cac ndi tang, nhiém tring, hoi chimg dap Gng viém hé théng (SIRS),
tai bién mach mau ndo (CVA, dot quy), nhdi méau co tim (MI), xo vita dong mach,
bénh Hungtington, bénh Alzheimer, bénh Parkinson, xo ciing cft bén teo co (ALS),
tdn thuong nao thiéu oxy 0 tré so sinh, tén thuong nao do thiéu mau cuc bd, cac
bénh di tng chin thuong so nio (bao gdm viém da dj (mg va hen), bong, da xo cimg,
tiéu duong typ I, bénh u hat Wegener, sarcoidsis phéi, bénh Behcet, h6i ching sot
lién quan dn interleukin-1 vén chuyén enzym (ICE, con dugc goi 1a caspaza-1),
bénh phéi tic ngh&n mén tinh (COPD), tdn thuong do hit thude 14 gdy ra, xo nang,
hdi ching dinh ky lién quan dén thu thé tac nhan hoai tir khéi u (TRAPS), khdi u
ung thu, bénh nha chu, cac dot bién NEMO (c4c dot bién ctia gen diéu bién thiét yéu
NF-kappa-B (con dugc goi 1a IKK gamma hodc IKKG)), déc biét, hoi chimg thiéu
hut NEMO, thiéu hut HOIL-1 ((con duoc goi 1a RBCK1) thiéu hut heme oxy héa
IRP2 ubiquitin ligaza-1), hdi ching thiéu phirc hop lap rap chudi ubiquitin thang
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(LUBAC), ung thu ndi tang va ung thu mau, nhi®m vi khuan va nhiém vi rat (nhu
cim, khuén tu cdu, vi khudn hiéu khi gram duong hinh que (lao)), va cac bénh dy
trlt Lysosome (cu thé 1a bénh Gaucher, va bao gém GM2 gangliosidosis, alpha-
mannosidosis, bénh du trit cholesteryl este, thiéu hut hexosaminidaza A mén tinh,
loan dudng xistin, bénh Danon, bénh Fabry, bénh Farber, fucosidosis,
galactosialidosis, GM1 gangliosidosis, mucolipidosis, bénh du trit axit sialic tw do &
tré em, thiéu hut hexosaminidaza A & thiéu nién, bénh Krabbe, thiéu hut lysosomal
axit lipaza, loan dudng chét tréng nhugc sic, cac roi loan mucopolysaccharidoses,
thiéu hut nhiéu sulfataza, bénh Niemann-Pick, ceroid lipofuscinoses than kinh, bénh
Pompe, pycnodysostosis, bénh Sandhoff, bénh Schindler, bénh du trit axit sialic,
bénh Tay-Sachs, va bénh Wolman), hdi ching Stevens-Johnson, hoai tir thuong bi
dorﬂﬂénldégtﬁnglﬂﬁﬁla@ténthuongtﬁyséng,ungthutuyéntuy,ungthutébéo
gan, u trung biéu mé, u sic td, suy gan cap tinh va lam giam/bdo vé biic xa, cac rdi
loan thinh giac nhu nghe kém do tiéng on gay ra va cac thudc lién quan dén doc tinh
d6i v6i co quan thinh giac nhu xisplatin, hodc dé didu tri cac té bao ex vivo dé duy
tri strc sdng va chirc ning.

Cac hop chét theo sang ché, cu thé 1 cac hop cht cia cong thire (1), (IT), hodc
(ITI), hoac mudi duoc dung cua nd, co thé dic biét hitu ich dé diéu tri céc réi loan
hodc c4c bénh qua trung gian RIP1 kinaza sau ddy: bénh viém rudt (bao gbém bénh
Crohn va viém loét dai trang), viy nén, bong véng mac (va thodi hod), viém vong
mac sic td, thoai héa diém vang, viém tuy, viém da di ung, viém khép (bao gdm
viém khép dang thip, viém cot sbng, bénh gt, viém khép thiéu nién tw phét (viém
khép thiéu nién tu phét thé hé théng (SoJIA), viém khép vay nén), lupus ban d6 hé
thdng (SLE), hdi chimg Sjogren, xo ctmg bi hé théng, hoi chig khang phospholipid
(APS), viém mach, viém xuong khdp, cac bénh/thuong tén gan (viém gan nhiém m&
khéng do ruou, viém gan nhiém md do rugu, viém gan ty mién, cac bénh gan-mat
ty mién, viém xo chai dudng mat nguyén phat (PSC), doc tinh axetaminophen, tinh
doc hai gan), ton thuong/hu hai than (viém than, ghép than, phau thuat, sir dung céc

thubc hai than, vi du cisplatin, tdn thuong than cip tinh (AKI)), bénh Celiac, xuét
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huyét giam tiéu cAu ty phat tw mién (ITP ty mién), thai ghép (thai ghép cac co quan,
md va té bao ghép, chin thuong tai ddy mau do thiu mau cuc bo clia cac noi tang,
nhim tring, hoi chung dép tmg viém hé théng (SIRS), tai bién mach méu ndo (CVA,
d6t quy nhdi méu co tim (MI), xo vita dong mach, bénh Hungtington, bénh
Alzheimer, bénh Parkinson, xo cting cdt bén teo co (ALS), ton thuong néo thiéu oxy
& tré so sinh, cac bénh di tmg (bao gdm viém da di Gmg va hen), béng, da xo cing,
tiéu duong typ I, bénh u hat Wegener, sarcoidsis phéi, bénh Behcet, hoi ching s6t
lién quan dén interleukin-1 van chuyén enzym (ICE, con dugc goi la caspaza-1),
bénh phdi tic nghén mén tinh (COPD), tén thuong do hut thude 14 gay ra, xo nang,
hdi chimg dinh ky lidn quan dén thy thé tac nhan hoai tir khdi u (TRAPS), khéi u
ung thu, bénh nha chu, c4c dot bién NEMO (c4c dbt bién ctia gen diéu bién thiét yéu
NF-kappa-B (con duoc goi la IKK gamma hodc IKKG)), dic biét, hoi chimg thiéu
hut NEMO, thiéu hut HOIL-1 ((con duge bién dén 1a RBCK 1) thiéu hut heme oxy
héa IRP2 ubiquitin ligaza-1), hoi chimg thiéu phtrc hop 1ap rép chudi ubiquitin thang
(LUBAC), ung thu ndi tang va ung thu mau, nhidm vi khudn va nhiém vi rat (nhu
cim, khuén tu cau, vi khuén hiéu khi gram duong hinh que (lao)), va cdc bénh du
trir Lysosome (cu thé 1a bénh Gaucher, va bao gébm GM2 gangliosidosis, alpha-
mannosidosis, bénh du trit cholesteryl este, thiéu hut hexosaminidaza A man tinh,
loan dudng xistin, bénh Danon, bénh Fabry, bénh Farber, fucosidosis,
galactosialidosis, GM1 gangliosidosis, mucolipidosis, bénh du trft axit sialic tw do &
tré em, thiéu hut hexosaminidaza A & thidu nién, bénh Krabbe, thiéu hut lysosomal
axit lipaza, loan dudng chét tréng nhuoc sic, cac réi loan mucopolysaccharidoses,
thiéu hut nhiéu sulfataza, bénh Niemann-Pick, ceroid lipofuscinoses than kinh, bénh
Pompe, pycnodysostosis, bénh Sandhoff, bénh Schindler, bénh dy trlt axit sialic,
bénh Tay-Sachs, va bénh Wolman), hoi chimg Stevens-Johnson, hoai tir thuong bi
do nhidm ddc, va/hoic dé didu tri cac t& bao ex vivo dé duy tri stic sdng va chic
nang.

Céc hop chét theo sang ché, cu thé 13 cac hop chat ctia cong thire (1), (1), hodc

(I1I), hodc mudi dugc dung cta nd, cd thé déc biét hitu ich dé diéu tri cac roi loan
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hodc c4c bénh qua trung gian RIP1 kinaza sau day, tirc 1a cdc bénh/céc rdi loan ma
c6 thé duge didu chinh it nhit mot phan boi hoat tinh RIP1 kinaza, cu thé 1a bénh
viém dai trang (bao gdbm bénh Crohn va viém loét dai trang), viém khép dang thap,
bénh phdi téc nghén man tinh (COPD), hen suyén, tén thuong do hut thude 14 gay
ra, Xo nang, vay nén, thoai héa va bong véng mac, viém vdng mac séc tb, thoai hoa
diém vang, viém da di Ung, tdn thuong bong, viém nha chu, nhidm vi khuin hodc vi
rit (nhiém tac nhan gy bénh bao gbém nhung khong giéi han ciim, khuén ty cau,
va/hodc vi khudn hiéu khi Gram duong hinh que (lao), xo cimg bi hé théng (cu the
1a x@r 1y tai chd cac ving da bi ciing va/hodc bi cang, va/hodc chén thuong tai tudi
méau do thiéu méu cuc bd cia thai ghép/co quan ndi tang (cu thé 1a xtr ly tai chd co
quan cua nguoi hién tang (cu thé 12 ghép than, gan va tim va/hodc phdi, truyén cho
ngudi nhan ndi tang), va xu ly rudt tai chd.

Céc hop chét theo sang ché, cu thé 1 cac hop chit cia cong thuce (1), (IT), hodc
(I11), hodc mudi duge dung clia n6, c6 thé hitu ich dé diéu tri ting nhan ép.

Céc hop chat theo sang ché, cu thé 1a cac hop chat ctia cong thire (1), (II), hodc
(ITT), hosic mudi duoc dung ciia no, ¢ thé dic biét hitu ich dé diéu tri ung thu tuyén
tuy, ung thu té bao gan, u trung biéu mo, hodc u séc t.

Céc hop chét theo sang ché, cu thé 14 cac hop cht cia cong thire (1), (IT), hodc
(I11), hodc mudi duoc dung ctia no, ¢6 thé dic biét hitu ich dé diéu tri roi loan hodc
bénh qua trung gian RIP1 kinaza sau day: viém khop dang thap, viém rudt (bao gdm
bénh Crohn va viém loét dai trang), va vay nén.

Viéc didu tri céc réi loan/céc bénh néu trén cd thé lién quan, cu thé hon, dén
su cai thién céc chén thuong hodc t6n thuong co quan kéo dai do céc rdi loan/cac
bénh da néu. Vi du, cac hop chit theo séng ché c6 thé ddc biét hitu ich dé cai thién
chén thuong hodc tén thwong mo nio sau chén thuong ndo do thiéu mau cuc bd hoic
chén thuong so ndo, hoic dé cai thién chin thuong hoic ton thwong md tim sau nhdi
mau co tim, hodc dé cai thién chan thuong hoic tdn thuong md ndo lién quan dén
bénh Huntington, bénh Alzheimer hodc bénh Parkinson, hodc dé cai thién chén

thuong hodc ton thuong mo gan lién quan dén viém gan nhiém m& khong do ruou,
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viém gan nhiém m& do ruou, cac bénh viém gan ty mién, hodc viém xo chai duong
mat nguyén phat, hoic qua lidu axetaminophen.

Céc hop chit theo sang ché c6 thé dic biét hitu ich dé cai thién chan thuong
hodc ton thuong co quan kéo dai do xa tri, hodc cai thién chén thuong hoic tdn
thuongnﬁixuongséngsauténthuongtﬁysénghoéccéiﬂﬁénchénthuonghoéctén
thwong md gan lién quan dén suy gan cap tinh. Cac hop chét theo sang ché co thé
dic biét hitu ich dé cai thién cac rdi loan thinh gi4c, nhu nghe kém do tiéng 6n gly
ra hodc céc roi loan thinh giac sau khi st dung céac thude hodc cac chét gay doc co
quan thinh gidc nhu xisplatin.

Céc hop chat theo sang ché c6 th dic biét hiru ich dé cai thién chan thuong
hodc ton thuong mé co quan ndi tang (cu thé 13 than, gan, va tim va/hoic phoi) sau
ghép hoac st dung céac thudc hodc cac chat gdy doc cho than nhu xisplatin. Can phai
hidu riing viéc cai thién tdn thuong mé ndy c6 thé dat duge khi co thé, bing cach
didu tri trude bang hop chat ¢ cong thire (1), (1), hodc (III), hodc mudi duoc dung
ctia nd; vi du, bing cach diéu tri cho bénh bat dbi trudc khi st dung xisplatin hogc
diéu tri trude cho co quan hodc ngudi nhan co quan trude phau thuét ghép. Viéc cai
thién tdn thuong mé nay c6 thé dat dugc bing cach didu tri bang hop chat c6 cong
thirc (I), (II), hoac (IIT), hodc mudi duoc dung ctia n6, trong khi phau thuat ghép.
Viéc cai thién tdn thuong mé nay con c6 thé dat duge bang cach diéu tri ngén han
bénh bit di bang hop chét c6 cong thire (1), (1), hodc (III), hode mubi dugc dung
clia nd, sau phau thuat ghép.

Theo mot phuong &n, céc hop chit theo sang ché, cu thé 1a cac hop chét cua
cong thie (I), (IT), hodc (III), hodc mudi dugc dung ctia né, ¢6 thé hitu ich dé diéu
tri bong vOng mac, thoai hoa diém vang, va viém vong mac sc td.

Theo mdt phuong an khéc, cac hop chit theo sang ché, cu thé 14 cac hop chat
cta cong thie (I), (II), hodc (II), hodc mudi duge dung ciia né, cé thé hitu ich dé
diéu tri da xo climg.

Theo mot phuong &n, cac hop chét theo sang ché, cu thé 1a cac hop chat cla

cong thire (I), (II), hodc (II1), hodc mudi duge dung ctia nd, ¢6 thé hitu ich dé diéu
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tri chan thuong so nio.

Theo mét phuong an khac, cac hop chét theo sdng ché, cu thé 14 cac hop chét
ctia cong thire (I), (II), hodc (III), hodc mudi duge dung ctia nd, ¢ thé hitu ich dé
diéu tri bénh Huntington, bénh Alzheimer, xo cting cdt bén teo co, va bénh Niemann-
Pick.

Cu thé hon, viéc didu tri bong vong mac, thodi héa diém vang, viém vong mac
sic t6, da xo cting, chin thuong so ndo, bénh Huntington, bénh Alzheimer, xo cliing
cot bén teo co, va bénh Niemann-Pick c6 thé lién quan dén cai thién chin thuong
hoic ton thuong co quan kéo dai do cac rdi loan/cac bénh nay. Vi dy, cac hop chit
theo sang ché c6 thé dic biét hiru ich dé cai thién chan thuong hogc tén thuong mod
nfo sau chan thuong so ndo, hoac dé cai thién chan thuong hodc tdn thuong mo ndo
lién quan dén bénh Huntington, bénh Alzheimer, xo cing ct bén teo co, va bénh
Niemann-Pick.

Theo mdt phuong an khac, cac hop chét theo sang ché, cu thé 1a cac hop chét
ctia cong thie (I), (ID), hodc (IIT), hodc mudi duge dung clia né, cé thé hiru ich dé
didu tri bong vdng mac, thodi hoa diém vang, va viém vong mac sc td, va cai thién
huu hong hodc ton thuong md ndo do da xo clng, chén thuong so ndo, bénh
Huntington, bénh Alzheimer, xo cing ¢4t bén teo co, va bénh Niemann-Pick.

Viéc diéu tri cac tinh trang bénh qua RIP1 trung gian c6 thé dat duoc bing
cach st dung hop chit theo sang ché, cu thé 14 hop chét c6 cong thirc (I) hode cong
thic (IT) hodc mudi dugc dung clia nd, dudi dang liéu phap don tri, hodc trong liéu
phap két hop kép hodc da két hop, cu thé 14 didu tri c4c trudong hop dai ding nhu két
hop véi céc tdc nhan khang viém va/hodc céc tdc nhan khang TNF, ma c6 thé duoc
stt dung v6i luong hitu hiéu diéu tri nhu d4 biét trong linh vuc nay.

Cac hop chét theo sang ché, cu thé 14 cac hop chét ctia cong thire (1), (I1), hodc
(I1T), hodc mubdi duge dung cia nd, cb thé dugc st dung riéng r& hodc két hop véi
mot hodc nhidu tac nhan diéu trj khéc, vi du, cac hop chét hoat tinh duoc hodc céac
san phdm sinh hoc (vi du, céc khang thé don dong). Do d6, cac liéu phap két hop

theo sang ché bao gdm viéc sir dung it nhit mot hop chit theo séng ché, cu thé 1a
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hop chét c6 cong thiae (I), (I), hodc (I11), hoic mudi dugce dung ctia nd, va it nhét
mdt tac nhan c6 hoat tinh trj liéu khac. T8t hon 14, cac lidu phap két hop theo séng
ché bao g@)m viéc sir dung it nhét mot hop chét theo sang ché, cu thé 13 hop chét c6
cong thuc (1), (IT), hodc (III), hodc mudi duoc dung clia nd, va it nhét mot téc nhan
¢6 hoat tinh tri liéu khac, cu thé 1a mét hodc hai tac nhan c6 hoat tinh tri liéu khac,
cu thé hon 12 mot tac nhan c6 hoat tinh tri liéu khéc.

Vi du, viéc cai thién tén thuong mé c6 thé dat dugc bing cach diéu trj bang
hop chét c6 cong thie (1), (IT), hodc (II1), hodc mudi duge dung ctia né, va it nhat
mot tic nhan ¢ hoat tinh tri liéu khac trong qué trinh phau thuat ghép. Viéc cai thién
tdn thuong mé cling c6 thé dat dugc bing cach didu tri ngén han bénh bét déi bang
hop chét ¢ cong thie (1), (IT), hode (I1I), hodic mudi duge dung cta nd, va it nhét
mot te nhan ¢ hoat tinh tri liéu khéc sau phau thuat ghép. Viéc cai thién ton thuong
mo ex vivo, tire 12 bdo quan cac md, cac co quan va cac t& bao ex vivo cling c6 thé
dat duoc bing cach didu tri ngén han cic mo, cdc co quan va cac té bao bing hop
chét c¢6 cong thuc (I), (1), hodc (IIT), hodc mudi duge dung clia né, va it nhat mot
tac nhan c6 hoat tinh tri liéu khac, trudc hodc trong khi phiu thuét ghép.

(C4c) hop chét cua sang ché, cu thé 1a cdc hop chét cia cong thirc (1), (II),
hoac (IIT), hodc céc mudi duoc dung cta no, va (céac) tdc nhan tri liéu khac cé thé
dugc str dung cung nhau trong dugc pham don 1& hodc riéng biét va, khi duoc str
dung riéng biét c6 thé st dung ddng thoi hodc lan lugt theo thir tu bat ky. Luong
hop chét (c4c) ctia sang ché, cu thé 1a hop chat ¢ cong thic (1), (1), hogc (III), hodc
cac mudi duoc dung ciia né, va (cac) tac nhan tri liéu khéc va céc thoi diém st dung
tuong dbi s& duoc lua chon dé dat dwoc hiéu qua tri lidu két hop mong muén. Nhu
vay theo mdt khia canh khéac, séng ché dé cap dén to hop bao gém hop chét theo
sang ché, cu thé 1a hop chat ¢6 cong thie (I), (IT), hogc (I1T), hodc mudi duoc dung
clia n6, v6i mot hodc nhidu tac nhan tr liéu khac, cu thé 1a mot hodc hai tac nhén c6
hoat tinh tri liéu khéac, cu thé hon 1a mot tdc nhan c6 hoat tinh tri liéu khac. Theo
mdt khia canh, séng ché d& cap dén két hop bao gdm (S)-1-(4-(5-(3,5-diflophenyl)-
4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon, hodéc mudi duge dung
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ctia n6, véi mot hodc nhidu téc nhan tri liéu khac, cu thé hon 1a mot hogc hai tac
nhan c6 hoat tinh tri liéu khac, cu thé hon 1a mdt tac nhan c6 hoat tinh tri liéu khéc.

Nhu vay, theo mét khia canh cta sang ché, hop chat theo séng ché, cu thé 1a
hop chét c6 cong thie (I), (IT), hozc (1), hodc mudi duge dung ctia n6, hodc dugc
phim bao gdm hop chat theo sang ché, cu thé 12 hop chat ¢ cong thirc (I), (II), hodc
(I11), hodic mubi duoe dung ciia no, cd thé duge st dung két hop véi hodc bao gbm
mot hodc nhiéu tac nhan tri liéu khac, vi du tdc nhan khang vién va/hodc tac nhén
khang TNF.

Céc duge phdm cua sang ché thuong chira mot hop chét theo sang ché. Tuy
nhién, trong mdt sb phuong an, cac dugc phim cuia sang ché chira nhiéu hon mét
hop chit theo sang ché. Theo céc phuong 4n khac, cac duge phim ctia sang ché co
thé chira mot hodc nhiéu tac nhén tri lidu bd sung, cu thé 1a mot hodc hai tdc nhan
¢6 hoat tinh tri liéu khéc, cu thé hon 12 mot tac nhan c6 hoat tinh tri liéu khéac.

Hop chét ma trc ché RIP1 kinaza, cu thé 1a hop chét c6 cong thire (1) hogc mudi
dugc dung cta no, cd thé duoc st dung két hop véi cic tdc nhan khang viém khéc
dbi véi chi dinh bat ky ndo trong s cac chi dinh néu trén, bao gbm céc corticosteroit,
cac tac nhan khang TNF, cac ché phidm mesalamin va axit 5-aminosalixyclic,
hydroxycloroquin, c4c thiopurin, metotrexat, xyclophosphamit, xyclosporin, cac chét
Grc ché canxineurin, axit myxophenolic, c4c chét rc ché mTOR, cac chét trc ché JAK,
cac chét trc ché Syk, céc tac nhan sinh hoc khéng viém, bao gdm sinh héa t6 khang
IL6, cic tdc nhan khang IL1, sinh hoa t6 khang IL17, cac tac nhan khang CD22,
khang integrin, sinh héa t6 khang IFNa, khang CD20 hodc CD4 va céc chét trc ché
xytokin khac hodc sinh héa t§ t6i cac thu thé té bao T hoic té bao B hodc céc
interleukin duong udng hodc sir dung cuc bd.

Trong diéu tri CVA, hop chit ma trc ché RIP1 kinaza, cu thé 1a hop chét c6
cong thie (I) hodc mubi duge dung ctia né, c6 thé duoc sir dung két hop véi chat tan
huyét khéi (nhu chét hoat héa plasminogen (TPA®), Activase®, Lanoteplase®,
Reteplase®, Staphylokinase®, Streptokinase®, Tenecteplase®, Urokinase®), chét

chéng dong (nhu heparin, coumadin, clopidrogel (Plavix®)), va chét &rc ché ngung
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tu tiéu cdu (nhu dipyridamol (Persantine®), ticlopidin HCL (Ticlid®), eptifibatit
(Integrillin®), va/hodc aspirin).

Trong didu tri SIRS, hop chit ma e ché RIP1 kinaza, cu thé 14 hop chét c6
cong thire (I) hodc mudi duge dung cia né, co thé duge st dung két hop véi khang
sinh phd rong (nhu vaxomyxin) hodc céac liéu phap khang MRSA khic (cefeprim
(Maxipime®),  piperaxillin/tazobactam(Zosyn®),  carbapenem  (imipenem,
meropenem, doripenem), cdc quinolon (xiprofloxaxin, levofloxaxin, ofloxaxin,
moxifloxaxin, v.v), va cac steroit lidu thip nhu cc hydrocortison.

'ngd@uﬁb&mvﬁmdauwg@umébﬂﬁﬂﬂhﬁvaMﬁcw&nb&
dai trang), hop chit ma Gc ché RIP1 kinaza, cu thé 1a hop chit c6 cong thire (I) hoac
mudi dugc dung ciia no, cb thé duoc st dung két hop véi vedolizumab (Entyvio®),
alicaforsen, hodc remestemcel-L (Prochymal®).

Trong diéu tri vAy nén, hop chat ma e ché RIP1 kinaza, cu thé 14 hop chét c6
cong thtc (I) hodc mudi dugc dung cla nod, c6 thé duge st dung két hop véi
ixekizumab, tildrakizumab (MK-3222), hodc secukinumab (AIN457).

Trong diéu tri viém nha chu, hop chit ma (e ché RIP1 kinaza, cu thé 14 hop
chit ¢4 cong thirc (I) hodc mudi duge dung clia né, co thé dugc st dung két hop véi
tac nhan khang khuén, (nhu chlorhexidin (Peridex®, PerioChip®, PerioGard®, v.v.))
hoac thude khang sinh (nhu doxyxyclin (Vibrox®, Periostat®, Monodox®, Oracea®,
Doryx®, v.v.) hoiic minoxyclin (Dynaxin®, Minoxin®, Arestin®, Dynaxin®, v.v).

Trong diéu trj hen suyén, hop chit ma ¢c ché RIP1 kinaza, cu thé 14 hop chét
¢6 cong thire (I) hodc mudi dugc dung cia né, cd thé dugc st dung két hop véi
corticosteroit dang hit (ICS) nhu flutixason proprionat (Flovent®), flutixason furoat
(Veramyst®/Avamys®), beclometason dipropionat (QVAR®), budesonit
(Pulmicort), trimxinolon axetonit (Azmacort®), flunisolt (Aerobid®), mometason
fuorat (Asmanex® Twisthaler®), hodc Xiclesonit (Alvesco®), chét chi van beta tac
dung kéo dai (LABA) nhu formoterol fumarat (Foradil®), salmeterol xinafoat
(Serevent®), indacatrol (Arcapta®Neohaler®); két hop ICSLABA (nhu flutixason
furoatvilanterol (Breo Ellipta®/Relvar Ellipta®), thudc hit formoterol/budesonit
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(Symbicort®), mometason furoat/ formoterol fumarat dihydrat (Dulera®),
beclometason dipropionat/formoterol (Inuvair®), flutixason propionat/eformoterol
fumarat dehydrat (Flutiform®), va flutixason propionat/salmeterol (Advair®), chat
chi vén beta tic dung ngén ((SABA) nhu thudc hit bot khd salbutamol, albuterol
sulfat (ProAir®, Proventil HFA®, Ventolin HFA®, AccuNeb® Inhalation Solution),
levalbuterol tartrat (Xopenex® HFA), tdc nhan khang muscarinic nhu ipratropium
bromua (Atrovent® HFA); tic nhan khéng antimuscarinic két hop v6i chét chi van
beta nhu ipratropi bromua/albuterol (Combivent® Respimat®); chat ddi khéang
muscarinic tac dung kéo dai ((LAMA) nhu umeclidini bromua (Incruse®) hodc
tiotropi bromua (Spiriva®HandiHaler; két hop LAMA va LABA, nhu umeclidini
bromua va vilanterol (Anoro®) chét diéu chinh leukotrien (nhu montelukast natri
(Singulair®), zafirlukast (Accolat®),or zileuton (Zyflo®), va khang IgE (nhu
omalizumab (Xolair®)), thudc giin phé quan metylxanthin (nhu theophylin
(Accurbron®, Aerolat®, Aquaphyllin®, Asbron®, Bronkodyl®, Duraphyl®,
Elixicon®, Elixomin®, Elixophyllin®, Labid®, Lanophyllin®, Quibron-T®, Slo-
Bid®, Slo-Phyllin®, Somophyllin®, Sustaire®, Synophylat®, T-Phyll®, Theo-24®,
Theo-Dur®, Theobid®, Theochron®, Theoclear®, Theolair®, Theolixir®,
Theophyl®, Theovent®, Uni-dur®, Uniphyl®), chit tc ché dudng bao (nhu
cromulyn natri (Nasalcrom®) va nedocromil natri (Tilade®)).

Céc tac nhan khac ma thich hop dé sir dung diéu tri két hop trong diéu tri hen
suyén bao gdm chét trc ché protein tyrosin kinaza (masitinib), tc nhan d6i khang thu
thé CRTH2/D-prostanoit (AMG 853), binh hit epinephrin (E004), , reslizumab,
Vectura’s VR506, lebrikizumab (RG3637), két hop phosphodiesteraza (PDE)-3 va
chét trc ché (PDE)-4 (RPL554).

Trong didu tri COPD, hop chit ma ¢c ché RIP1 kinaza, cu thé 1a hop chét c6
cong thire (I) hodc mudi duge dung cia nd, c6 thé dugc sir dung két hop voi LABA
(nhu salmeterol xinafoat (Serevent), aformoterol tartrat (Brovana®), bot hit
formoterol fumarat (Foradil®), indacterol maleat (Arcapta® Neohaler®), thude

khéang cholinergic dang hit tac dung kéo dai (hodc tac nhan d6i khang muscarinic,
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nhu umeclidini (Incruse Ellipta®), tiotropi bromua (Spiriva®), va aclidini bromua
(Tudorza® Pressair®), chat e ché phosphodiesteraza (PDE-r) (nhu roflumilast,
Daliresp®), ICS/LABA két hop (nhu flutixason furoat va vilanterol (Breo
Ellipta®/Relvar  Ellipta®),  flutixason  propionat/salmeterol ~ (Advair®),
budesonit/formoterol (Symbicort®), mometason/formoterol (Dulera®), hodc
flutixason propionat/eformoterol fumarat dehydrat (Flutiform®); chat khang
muscarinic nhu ipratropi bromua(Atrovent®); ); chét khang muscarinic két hop voi
chét chil vén beta nhu ipratropi bromua/albuterol (Combivent® Respimat®); chat
khang muscarinic tdc dung kéo dai nhu umeclidini bromua (Incruse®) hodc tiotropi
bromua (Spiriva®); umeclidini/vilanterol (Anoro Ellipta®); két hop LAMA va
LABA, nhu umeclidini bromua va vilanterol (Anoro®) .

Céc tac nhan ma c6 thé thich hop dé didu tri két hop trong didu tri COPD bao
gdm SCH527123 (chat dbi khang CXCR2), glycoproni bromua (NVA237) Seebri®
Breezhaler®), glycopyroni bromua va indacaterol maleat ((QVA149) Ultibro®
Breezhaler®), glycopyrolat formoterol fumarat (PT003), indacaterol maleat
(QVA149), olodaterol (Striverdi® Respimat®), tiotropi (Spiriva®)/olodaterol
(Striverdi® Respimat®), va thude hit aclidini/formoterol.

Trong diéu tri nhi®m vi khuan hiéu khi Gram duong hinh que (lao), hop chat
ma tre ché RIP1 kinaza, cu thé 1a hop chét c6 cong thirc (I) hozic mubi dugc dung cia
no, ¢6 thé dugc str dung két hop véi tac nhan khang mycobacterial (nhu isoniazid
(INH), ehambutol (Myambutol®), rifampin (Rifadin®), va pyrazinamit (PZA))
khang sinh diét khuan (nhu rifabutin (Mycobutin®) hoic rifapentin (Priftin®)),
aminoglycosit (Capreomyxin®), fluorquinolon (levofloxaxin, moxifloxixin,
ofloxaxin), thioamit (ehionamit), xyclosporin (Sandimmun®), axit para-
aminosalixyclic (Paser®), xycloserin (Seromyxin®), kanamyxin (Kantrex®),
streptomyxin, viomyxin, capreomyxin (Capastat®)), bedaquilin fumarat (Sirturo®),
oxazolidinon (Sutezolid®), hodc delamanid (OPC-67683).

Trong diéu trj xo cting bi hé thong, hop chét ma trc ché RIP1 kinaza, cu thé 1a

hop chét ¢6 cong thire (I) hodc mudi duge dung ciia né, co thé duoc st dung két hop
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v6i corticosteroit dudmg ubng (nhu prednisolon (Delatson®, Orapred, Millipred,
Omnipred, Econopred, Flo-Pred), tic nhin tc ché mién dich (nhu metotrexat
(Rhuematrex®, Trexall®), xyclosporin (Sandimmun®), globulin khéng thymoxyt
(Atgam®), mycophenolat mofetil (CellCept®), xyclophosphamit (Xytoxan®),
FK506 (tacrolimus), thalidomit (Thalomid®), chlorambuxil (Leukeran®),
azathioprin (Imuran®, Azasan®)), thudc chen kénh canxi (nhu nifedipin
(Procardia®, Adalat®) hodc nicardipin (Carden®), thudc bdi 1am mém da (thubc m&
nitroglyexrin), chat tc ché ACE (nhu lisinopril (Zestril®, Prinivil®), diltaizem
(Cardizem®, Cardizem SR®, Cardizem CD®, Cardia®, Dilacor®, Tiazac®)), chét
trc ché tai hip thu serotonin (nhu fluoxetin (Prozac®)), chat e ché thu thé
endothelin-1 (nhu bosentan (Tracleer®) ho#c epoprostenol (Flolan®, Veletri®,
Prostacyclin®)), tdc nhan chdng xo héa (nhu colchixin (Colcrys®), axit para-
aminobenzoic (PABA), dimetyl sulfoxit (KMSO), va D-penixilamin (Cuprimin®,
Depen®), interferon alpha va interferon gamma (INF-g)), chét @c ché bom proton
(nhu omeprazol (Prilosec®), metoclopramit (Reglan®), lansoprazol (Prevacid®),
esomeprazol (Nexium®), pantoprazol (Protonix®), rabeprazol (Aciphex®)) hodc
imatinib (Gleevec®) ARG201 (arGentis Pharmaceutical), belimumab (Benlysta®),
toxilizumab (Actema®).

Trong diéu tri xo nang, hop chit ma tc ché RIP1 kinaza, cu thé 1a hop chat c6
cong thuc (I) hodc mudi duoc dung ctia no, co thé duoc str dung két hop véi chét ¢6
kha nang diéu hoa van chuyén mang xo nang (CFTR) (ivacftor (Kalydeco®)), tac
nhan phan giai chit nhay (nhu dornaza alpha (Pulmozym®)), cic enzym pancreatic
(nhu Pancrelipaza (Creon®, Pancreaze®, Ultresa®, Zenpep®)), thudc gidn phé quan
(nhu albuterol (AccuNeb®, ProAir®, Proventil HFA®, VoSpire ER®, Ventolin
HFA®)), thudc khang sinh (bao gdm dudng hit, udng hoic tiém, nhu dung dich
tobramyxin dé hit (TOBI®, Bethkis®, TOBI Podhaler®), aztreonam hit (Azactam®,
Cayston®), colistimetat natri (Coly-Myxin®), cephalosporins (cefadroxil
monohydrat (Duricef®), cefazolin (Kefzol®), cephalexin (Keflex®), cefazolin

(Ancef®, v.v), floquinolon (moxifloxaxin, levofloxacin, gemifloxaxin, v.v),
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azithromyxin (Zithromax®), gentamixin (Garamyxin®), piperaxilin/tazobacam
(Zosyn®), xephalexin (Keflex), xeftazidim (Fortaz, Tazicef), xiprofloxin (Cipro XR,
Proquin XR), trimethoprim/sulfamethoxazol (Bactrim DS, Septra DS),
chloramphenicol)), hodc ivacftor (Kalydeco®)/lumacaftor (VX-809), ataluren
(Translarna®), hodc vdi tioprop bromua (Spiriva® Handihaler®) khi bd sung vao tri
liéu tiéu chudn.

Trong diéu trj viém vdng mac sic t6, hop chat ma trc ché RIP1 kinaza, cu thé
14 hop chit ¢6 cong thirc (I) hodic mudi duoc dung cta nd, c6 thé duge st dung két
hop vé6i yéu t6 tang trudng than kinh trung wong thé mi (NT-501-CNTF) hoc tac
nhan van chuyén gen, UshStat®.

Trong diéu tri thoai héa diém vang, hop chit ma trc ché RIP1 kinaza, cu thé 13
hop chét c6 cong thire (I) hodc mudi duoc dung ctia né, co thé duoc st dung két hop
v6i céce thube tiém intravitreal mét (afibercept (Eylea®)) hodic véi cac chét trc ché
khang yéu t6 ting truong mach méau noéi mdé (VEGF) (nhu ranibizumab (Lucentis®)
hoic pegaptanib natri (Macugen®)), tac nhan yéu t6 tang trudng than kinh trung uwong
thé mi (NT501), iSONEP®, hodc bevacizumab (Avastin®).

Trong diéu tri cm, hop chit ma Gc ché RIP1 kinaza, cu thé 1 hop chit ¢6
cong thirc (I) hodc mudi duoc dung ctia nd, ¢6 thé dugce st dung két hop voi vacxin
cm ba thanh phan (IIV3) bat hoat (nhur Afluria®, Fluarix®, Flucelvax®, FluLaval®,
Fluvirin®, Fluzone®), vacxin c¢im 4 thanh phan (IIV4) bat hoat a quadrivalent (nhu
Fluarix® 4 thanh phén, Flulaval® 4 thanh phan, Fluzone® 4 thanh phan), vacxin cim
3 thanh phdn tai t& hop (nhu FluBlok®), vacxin cum séng giam doc luc 4 thanh phan
(nhu FluMist® 4 thanh phan), tdc nhan khang vi rat (nhu oseltamivir (Tamiflu®),
zanamivir (Relenza®), rimantadin (Flumadine®), hoac amantadin (Symmetrel®)),
hodc Fluad®, Fludase, FluNhance®, Preflucel, hoac VaxiGrip®

Trong diéu tri nhiém khuén tu cau, hop cht ma e ché RIP1 kinaza, cu thé 13
hop chét ¢6 cong thire (I) hodc mubi duge dung cia nd, ¢é thé duge st dung két hop
v6i thube khang sinh (nhu a p-Lactam xephalosporin (Duricef®, Kefzol®, Ancef®,

Biocef®, v.v), nafxilin (Unipen®), a sulfonamiy (sulfametoxazol va trimetoprim
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(Bacrim®, Septra®,) sulfasalazin (Azulfidin®), axetyl sulfisoxazol (Gantrisin®),
v.v), hodc vancomyxin (Vancocin®)).

Trong didu tri thai ghép, hop chat ma trc ché RIP1 kinaza, cu thé 1a hop chét
c6 cong thire (I) hodc mubi duoc dung cia nd, cb thd duoc st dung két hop véi
corticosteroit lidu cao (nhu prednison (Deltasone®), metylprednisolon
(SoluMedrol®) v.v) chit e ché canxineurin (nhu xyclosporin (Sandimmune®,
Neoral®, Gengraf®), tacrolimus (Prograf®, Astragraf XL®)), chét trc ché mTor (nhu
sirolimus (Rapamune®) hodc everolimus (Afinitor®)), chét chéng ting sinh (nhu
azathioprin (Imuran®, Azasan®), mycophenolat mofetil (CellCept®), hodc
mycophenolat natri (Myfortic®)), khéang thé don dong (nhu muromonab-CD3
(Orthoclon OKT3®)), chit dbi khéﬁg thu thé interleukine-2 ((Basiliximab®,
Simulect®), daclizumab (Zenapax®), hoac rituximab (Rituxan®)), khang thé da
dong khang té bao T (nhu globulin-equin gamma khang thymoxyt (Atgam®), hodc
globulin tho khang thymoxyt (Thymoglobulin®)) chit d6i khang khang CD40
(ASKP-1240), chit tc ché JAK (ASP015K), hoiic murin mAb khang TCR
(TOL101).

Trong diéu tri viém da di ung, hop chit ma tc ché RIP1 kinaza, cu thé 13 hop
chét c6 cong thie (1) hodc mudi duoc dung ctia né, cé thé duge sir dung két hop véi
chét e ché canxineurin hodc thudc diéu bién mién dich tai chd (nhu pimecrolimus
(Elidel®) hogc thudc md tacrolimus (Protopic®)), corticosteroit tai chd (nhu
hydrocortizon (Synacort®, Westcort®), betametason (Diprolene®), flurandrenolide
(Cordan®), fluticason (Cutivate®), triamxinolon (Kenalog®), fluoxinonide
(Lidex®), va clobetasol (Temovate®)), corticosteroit dang udng (nhu hydrocortison
(Cortef®), metylprednisolon (Medrol®), hodc prednisolon (Pediapred®, Prelone®),
thudc e ché mién dich (nhu xyclosporin (Neoral®) hoic interferon gamma (Alferon
N®, Infergen®, Intron A, Roferon-A®)), thuc khang histamin (d6i v6i ching ngia
nhu Atarax®, Vistaril®, Benadryl®), thubc khang sinh (nhu céc dan xuét penixilin
flucloxaxilin (Floxapen®) hodc dicloxaxilin (Dynapen®), erythromyxin (Eryc®, T-

Stat®, Erythra-Derm®, v.v)), tic nhan Gc ché mién dich anon-steroit (nhu
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azathioprin (Imuran®, Azasan®), metotrexat (Rhuematrex®, Trexall®), xyclosporin
(Sandimmune®), hodc mycophenolat mofetil (CellCept®)).

Theo mdét phuong &n cua sang ché, it nhit mot tac nhan c6 hoat tinh tri liéu
khéc duoc lwa chon tir tAc nhan chéng déng mau, chét hoat hoa plasminogen, chit
chéng dong méu, va chét tc ché tong hop tiéu cu. Theo mot phuwong an khéc, it nhét
mot tdc nhan c6 hoat tinh tri liéu khac dugc lwa chon tur heparin, coumadin,
clopidrogel, dipyridamol, ticlopidin HCL, eptifibatit, va aspirin. Theo mot phuong
4n, bénh hodc rdi loan qua trung gian RIP1 kinaza duoc diéu tri bang cac tac nhan
nay 14 tai bién mach mau néo.

Theo mdt phuong an cua sang ché, it nhat mét tdc nhan c6 hoat tinh tri liéu
khéc duoc lya chon tir khang sinh phé rong, diéu tri chéng MRSA va steroit liéu thép.
Theo mot phuong an khéc, it nhit mot tac nhan ¢ hoat tinh tri liéu khac dugc lua
chon tlr vaxomyxin, cefeprim, két hop piperaxilin va tazobactam, imipenem,
meropenem, doripenem, ciprofloxaxin, levofloxaxin, ofloxaxin, moxifloxaxin, va
hydrocortison. Theo mdt phuwong 4n, bénh hosc rdi loan qua trung gian RIP1 kinaza
duogc didu tri bang cac tac nhan nay 13 hoi chiing dap ing viém hé thdng.

Theo mdt phuong &n cia sédng ché, it nhdt mot tac nhan c6 hoat tinh tri lidu 1a
alixaforza hodc remestemcel-L. Theo mot phuong an, bénh hoac rdi loan qua trung
gian RIP1 kinaza dugc diéu tri béng cac tac nhan nay la bénh Crohn hoac viém loét
dai trang.

Theo mdt phuong &n cia séng ché, it nhat mot tc nhan 6 hoat tinh tri liéu 13
ixekizumab, hoac tildrakizumab. Theo mot phuong an, bénh hodc rdi loan qua trung
gian RIP1 kinaza duogc diéu tri bang cac tac nhan nay 1 vy nén.

Theo mot phuong an clua sang ché, it nhat mot tdc nhan c6 hoat tinh tri lidu
khac 1 tac nhan khang khudn hogc thudc khang sinh. Theo mét phuong an khac, it
nhét mét tdc nhan ¢ hoat tinh tri lidu khac duge lua chon tir chlorhexidin, doxyxyclin
va minoxyclin. Theo mét phwong 4an, bénh hodc rdi loan qua trung gian RIP1 kinaza

dugc dicu tri bang céc tac nhan nay la bénh viém nha chu.
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Theo mdt phuong an cia sang ché, it nhat mét tdc nhan co6 hoat tinh tri liéu
khac duoc lua chon tir corticosteroit dang hit, chit chi van beta tac dung kéo dai, td
hop corticosteroit hit va chit cha van beta tac dung kéo dai, chit cha vén beta tac
dong ngén, chit didu chinh leukotrien, cht khang IgE, thubc gidn phé quan
metylxantin, chét trc ché té bao mast, va chét dbi khdng muscarinic tdc dung kéo dai.
Theo mot phuong an khac, it nhat mét tic nhan c6 hoat tinh tri liéu khac dugc lya
chon tur fluticason proprionat, beclometason dipropionat, budesonit, trimxinolon
axetonit, flunisolide, mometason fuorat, hodc xiclesonit, formoterol fumarat,
salmeterol xinafoat, t hop flutixason furoat va vilanterol, t6 hop formoterol va thube
hit budesonide, t& hop beclometason dipropionat va formoterol, t6 hop flutixason
propionat va salmeterol, albuterol sulfat, levalbuterol tartrat, t6 hop ipratropi bromua
va albuterol, ipratropi bromua, montelukast natri, zafirlukast, zileuton, omalizumab
theophylin, cromulyn natri, nedocromil natri, va td hop mometason furoat va
formoterol fumarate dihydrat. Theo mgt phuong 4an khdc, it nhét mot tac nhan cé hoat
tinh tri liéu khac duoc lya chon tu chét (e ché protein tyrosin kinaza, chit dbi khang
thu thé CRTH2/D-prostanoit, binh hit epinephrin, va t6 hop chat uc ché
phosphodiesteraza-3 va chét tic ché phosphodiesteraza-4. Theo mdt phuwong 4n khéc,
it nhit mot tac nhan cé hoat tinh tri lidu khac duge lya chon tir masitinib, AMG 853,
indacaterol, E004, t6 hop fluticason furoat va fluticason proprionat, t6 hop vinanterol
fluticason furoat, t& hop fluticason propionat va eformoterol fumarat dehydrat,
reslizumab, salbutamol, tiotropi bromua, td hgp formoterol va budesonit, fluticason
furoat, VR506, lebrikizumab, va RPL554. Theo m{t phuong an, bénh hodc roi loan
qua trung gian RIP1 kinaza dugc didu tri bing céc tac nhan nay 1 bénh hen suyén.

Theo mdt phuong an cta sang ché, it nhat mot tac nhan c6 hoat tinh tri lidu
khac duoc lua chon tir chat cha van beta tic dung kéo dai, thudc khang cholinergic
hit tac dung kéo dai hodc chit dbi khang muscarinic, chét trc ché phosphodiesteraza,
tb hop chét chu vén beta tac dung kéo dai corticosteroit hit, chit chu van beta tac
dong ngin va costicosteroit hit. Theo mdt phuong an khéc, it nhét mét tac nhan c6

hoat tinh trj liéu khac duoc lua chon tir salmeterol xinafoat, t6 hop umeclidini va
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vilanterol, umeclidini, aformoterol tartrat, formoterol fumarat, indacterol maleat, to
hop fluticason propionat va eformoterol fumarat dehydrat, tiotropi bromua, aclidini
bromua, roflumilast, td hop fluticason furoat va vilanterol, td hop fluticason
propionat va salmeterol, t& hop budesonit va formoterol, t6 hop mometason va
formoterol, t6 hop ipratropi bromua va albuterol sulfat, t& hop albuterol va ipratropi,
ipratropi bromua, albuterol sulfat, budesonit, fluticason propionat, va beclometason
dipropionat. Theo mot phuwong an khac, it nhAt mot tac nhan c6 hoat tinh tri liéu khac
duoc lya chon tir SCH527123, glycoprroni bromua, t6 hop glycopyrroni bromua va
indacaterol maleat, td hop glycopyrrolat va formoterol fumarat, indacaterol maleat,
olodaterol, tiotropi, olodaterol, va t6 hop aclidini va formoterol. Theo mét phuong
an, bénh hoic réi loan qua trung gian RIP1 kinaza dugc diéu tri bing cac tic nhan
nay la COPD.

Theo mot phuwong an cla sang ché, it nhat mot tdc nhan co hoat tinh tri liéu
khac 13 tac nhan khang khuan hodc khang sinh diét khuan. Theo mot phuong 4n khac,
it nhat mot tac nhan c6 hoat tinh tri lidu khac dugce lua chon tir isoniazid, ehambutol,
rifampin, pyrazinamit, rifabutin, rifapentin, capreomyxin, levofloxaxin,
moxifloxixin, ofloxaxin, ehionamit, xycloserin, kanamyxin, streptomyxin, viomyxin,
bedaquilin fumarat, PNU-100480, va delamanid. Theo mdt phuong an, bénh hodc rdi
loan qua trung gian RIP1 kinaza duoc diéu tri bang cac tic nhan nay 14 nhidm vi
khuan hiéu khi Gram dwong hinh que.

Theo mot phuong 4n cia sang ché, it nhdt mot tdc nhan cé hoat tinh tri liéu
khac dugc lua chon tir corticosteroit dudng udng, globulin khing thymoxyt,
thalidomit, chlorambuxil, chét chin kénh canxi, chat 1am mém tai chd, chat e ché
ACE, chét tc ché tai hép thu serotonin, chat (rc ché thu thé endothelin-1, tdc nhan
chéng x0 hoa, chat tc ché bom proton hodc imatinib, ARG201, va toxilizumab. Theo
mot phuong an khac, it nhat mét tdc nhan c6 hoat tinh tri liéu khac duoc lua chon tir
prednisolon, globulin khang thymoxyt, FK506 (tacrolimus), thalidomit,
chlorambuxil, nifedipin, nicardipin, thubc mé& nitroglyxerin, lisinopril, diltaizem,

fluoxetin, bosentan, epoprostenol, colchicin, axit para-aminobenzoic, dimetyl
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sulfoxit, D-penixilamin, interferon alpha, interferon gamma (INF-g)), omeprazol,
metoclopramit, lansoprazol, esomeprazol, pantoprazol, rabeprazol, imatinib,
ARG201, va tocilizumab. Theo mdt phuong 4n, bénh hoic réi loan qua trung gian
RIP1 kinaza dugc diéu tri bang céc tac nhan nay 1a xo cing bi hé théng.

Theo mdt phuong 4n clia sing ché, it nhat mot tdc nhan c6 hoat tinh tri lidu
khic duoc lwa chon tir chat ¢6 kha nang didu hoa do dan Xuyén mang xo mang, tac
nhén tiéu nhay, cdc enzym pancreatic, thudc gidn phé quan, thudc khang sinh, hodc
ivacftor/lumacaftor, ataluren, va tiopropi bromua. Theo mét phuong an khéc, it nhat
mot tac nhan c6 hoat tinh tri liéu khac duoc lya chon tir ivacftor, dornaza alpha,
pancrelipaza, albuterol, tobramyxin, aztreonam, colistimetat natri, cefadroxil
monohydrat, cefazolin, cephalexin, cefazolin, moxifloxaxin, levofloxaxin,
gemifloxaxin, azithromyxin, gentamixin, piperacillin/tazobacam, ceftazidim,
ciprofloxin, trimethoprim/sulfametoxazol, chloramphenicol, hodc
ivacftor/lumacaftor, ataluren, va tiopropi bromua. Theo mot phuong 4n, bénh hoic
rbi loan qua trung gian RIP1 kinaza duoc diéu trj bing céc tdc nhan nay la xo nang.

Theo mét phuong an cua sang ché, it nhat mot tac nhan c6 hoat tinh tri liéu
khac 13 yéu t6 dinh dudng té bao thin kinh thd mi hodc tac nhan véan chuyén gen.
Theo mét phuong 4n khac, it nhat mot tic nhan c6 hoat tinh tri liéu 1a NT-501-CNTF
hojc tac nhan van chuyén gen ma hoa myosin VIIA (MYO07A). Theo mdt phuong an,
bénh hodc réi loan qua trung gian RIP1 kinaza dugc didu tri bing céc tac nhan nay 1a
viém vong mac sic to.

Theo mdt phuong 4n clia sang ché, it nhdt mot tac nhan cé hoat tinh tri liéu
khéc dugce Iya chon tir céc thude tiém trong mét, chat Grc ché khang yéu td ting truéng
mach méu ndi md, va tac nhan yéu t6 dinh dudng té bao than kinh thé mi. Theo mot
phuong 4n khac, it nhdt mot tdc nhan coé hoat tinh tri liéu khac dugc lua chon tir
afibercept, ranibizumab, pegaptanib natri, NT501, sphingomab duoc bat ddi héa, va
bevacizumab. Theo mét phuong 4n, bénh hodc r6i loan qua trung gian RIP1 kinaza

duoc diéu tri bang cdc tac nhan nay 13 thodi héa diém vang.
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Theo mot phuong an cua sang ché, it nhat mot tdc nhan c6 hoat tinh tri liéu
khac duoc lya chon tir vacxin cam 3 thanh phan (IIV3) bt hoat, vacxin ctim 4 thanh
phan (IIV4) bét hoat, vacxin cim 3 thanh phan tai t hop, vacxin ciim 4 thanh phan
sdng giam ddc luc, tac nhan khang vi rit, hodic vacxin cim bét hoat. Theo mot phuong
4n khac, {t nhat mét tac nhan c6 hoat tinh tri liéu khac duoc lua chon tir oseltamivir,
zanamivir, rimantadin, hodc amantadin. Theo mot phuwong an, bénh hoac rdi loan qua
trung gian RIP1 kinaza duoc didu tri bang céc tac nhan nay 1a bénh ctim.

Theo mdt phuong an cua sang ché, it nhit mot tdc nhan c6 hoat tinh tri lidu
khac dugc lua chon tr a B-Lactam, nafxilin, sulfametoxazolm, trimethoprim,
sulfasalazin, axetyl sulfisoxazol, va vancomyxin. Theo mot phuong 4n, bénh hodc
rdi léan qua trung gian RIP1 kinaza dugc didu tri bang cac tac nhan nay 1a nhiém
khuén tu cau.

Theo mdt phuong an cia sang ché, it nhat mot tdc nhan ¢ hoat tinh tri lidu
khéc duoc lua chon tir khang thé don dong, khang thé khéng té bao T da dong, khéng
thé globulin ngua khang thymoxyt gamma, khdng thé globulin thd khang thymoxyt,
chat dbi khang khang CD40, chét trc ché JAK, mAb chudt khdng TCR. Theo mdot
phuong an khéc, it nh4t mot tc nhan cé hoat tinh tri lidu khac duoc lua chon tir
muromonab-CD3, ASKP-1240, ASP015K, va TOL101. Theo mdt phuong &n, bénh
hoic réi loan qua trung gian RIP1 kinaza dugc diéu tri bing cac tac nhan nay 1a thai
ghép.

Theo mot phuong 4n cua sang ché, it nhat mot tic nhan c6 hoat tinh tri liéu
khac duoc Iya chon tir chit diéu hoa mién dich hozc chét trc ché canxineurin tai chd,
corticosteroit tai chd, corticosteroit uéng, interferon gamma, khang histamin, hodc
khang sinh. Theo mot phuong 4n khéc, it nhét mot tac nhan c6 hoat tinh tri liéu khac
dugc lua chon tir pimecrolimus, tacrolimus, hydrocortizon, betametason,
flurandrenolit, fluticason, triamxinolon, fluoxinonit, clobetasol, hydrocortison,
metylprednisolon, prednisolon, protein interferon alpha, interferon typ 2 tai tb hop

tdbng hop, interferon alpha-2a, interferon alpha-2b, hydroxyzin, diphenhydramin,
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flucloxaxilin, dicloxaxilin, va erythromyxin. Theo mét phuong an, bénh hoéc rdi loan
qua trung gian RIP1 kinaza duoc diéu tri bang cac tac nhan ndy 1a viém da di ing.

Mot vi du 1a phuong phap uc ché RIP1 kinaza bao gdm cho té bao tiép xuc
v6i hop chit theo sang ché. Mot vi du khéc 12 phuong phép G ché RIP1 kinaza bao
gdm cho t& bao tiép xtc véi hgp chat c6 cong thire (II) hodc cong thie (II) hodc
mudi, cu thé 1a mubi duoc dung ctia né. Mot vi du cu thé 1a phwong phap Uc ché
RIP1 kinaza bao gdm cho té bao tiép xtc v6i hop chét c6 cong thirc (II) hodc (TID),
hodc mudi, cu thé 13 mudi duoc dung ctia nd.

Sang ché mo ta phuwong phap didu tri bénh hodc rbi loan qua trung gian RIP1
kinaza (vi du bénh hodc 161 loan dugc néu trong ban md ta nay) bao gém cho bénh
b4t dbi cAn didu tri sir dung luong hitu hiéu diéu trj ctia hop chét c6 cong thie (1),
(II), ho&c (III), hodc mudi, cu thé 1a mubi duoc dung clia nd. Séng ché cling mo ta
phuong phap didu tri bénh hodc réi loan qua trung gian RIP1 kinaza (vi du bénh
hodc rbi loan duge néu trong ban md ta nay) bao gdm cho bénh bét dbi st dung
luong hitu hi€u diéu tri cua hop chit duoc bo 16 trong ban mo ta nay, hodc mubi, cu
thé 12 mubi duoc dung ctia né. Séng ché con mé ta phuong phép diéu tri bénh hodc
roi loan qua trung gian RIP1 kinaza (cu thé, bénh hoic rdi loan duoc néu trong ban
md ta nay) bao gdm cho bénh bat déi sir dung sir dung luong hitu hiéu diéu trj (S)-
1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-
yl)etanon, hodc mudi duge dung ctia nd. Sang ché ciing mo ta phuong phap diéu tri
bénh hodc rdi loan qua trung gian RIP1 kinaza (cu thé, bénh hodc rdi loan dugc néu
trong ban mo ta nay) bao gbm cho bénh bét ddi can diéu tri st dung lugng hitu hiéu
diéu tri (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-
1-yl)etanon.

Sang ché ciing d8 xuét hop chat cé cong thirc (I), (I1), hodc (III), hodc mudi
duoc dung cia né, dé sir dung trong diéu trj bénh. Sang ché d& cap dén hop chit ¢6
cong thure (I), (I), hodc (III), hodc mubi duge dung ctia nd, dé str dung trong didu tri
bénh hodc rdi loan qua trung gian RIP1 kinaza (vi du, bénh hogc roi loan dugc néu

trong ban md ta nay). Cu thé, sang ché dé cap dén hop chit dugc md ta trong béan
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mo ta nay, hodc mubi duge dung ciia nd, dé str dung trong diéu tri bénh. Cu thé hon,
sang ché & cap dén (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon, hodc mubi duoc dung ciia nd, dé sir dung trong didu
tri bénh. Cu thé hon, sang ché dé cap dén (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-
1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon d& sir dung trong diéu trj bénh.

Theo mét phuong én khac, sang ché dé cap dén hop chét theo sang ché dé str
dung trong didu tri bénh hodc rdi loan qua trung gian RIP1 kinaza, cu thé, bénh hoic
roi loan duge néu trong ban mo ta ndy. Sang ché @& cap dén hop chét dugc mo ta
trong ban mo t4 nay, hodc mubi dugc dung clia no, dé str dyng trong diéu tri bénh
hoac rdi loan qua trung gian RIP1 kinaza, cu thé, bénh hoic roi loan dugc néu trong
ban mb ta ndy. Theo mdt phuong an cu thé khéc, sing ché @& cap dén (S)-1-(4-(5-
(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1 -yl)etanon, hodc
mudi duge dung cia no, dé str dung trong diéu tri bénh hodc rdi loan qua trung gian
RIP1 kinaza, cu thé, bénh hoic roi loan duge néu trong ban mo ta nay. Theo mot
phuong 4n cu thé khac, sang ché d& cap dén (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon dé str dung trong didu tri bénh
hodc réi loan qua trung gian RIP1 kinaza, cu thd, bénh hodc rdi loan dugc néu trong
ban mo ta nay.

Cu thé, sang ché md ta viéc sir dung hop chét c6 cong thire (1), (IT) hogc (IID),
hodic mubi duoc dung cia né 1am cht didu tri hoat tinh. Cu thé hon, sang ché mo ta
viée stt dung céc hop chét duge md ta trong ban md ta niy dé diéu tri bénh hofic rdi
loan qua trung gian RIP1 kinaza, cu thé, bénh hodc rdi loan duoc néu trong ban md
ta ndy. Theo d6, sang ché mo6 ta viéc st dung hop chat c6 cong thic (T), (II) hodc
(II0), 1 chét didu tri hoat tinh trong diéu tri bénh bit d6i bi bénh hofc rdi loan qua
trung gian RIP1 kinaza, cu thé, bénh hodc rdi loan duoc néu trong ban md ta nay.
Theo mét vi du, sang ché mo ta viéc st dung (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon, hodc mudi duogc dung cla
néd, 12 chét diéu tri hoat tinh trong didu tri bénh hodc rdi loan qua trung gian RIP1

kinaza, cu thé, bénh hodc r6i loan dugc néu trong ban mo ta nay. Trong vi du cu the
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hon, sang ché mé ta viée sir dung (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-
pyrazol-1-carbonyl)piperidin-1-yl)etanon la chét diéu tri hoat tinh trong diéu tri bénh
hoac roi loan qua trung gian RIP1 kinaza, cu thé, bénh hoic roi loan dugc néu trong
ban mé ta nay.

Séng ché con md ta viée st dung hop chét c6 cong thie (I), (IT) hoge (I1D),
hodc mudi ctia nd, cu thé 12 mubi duge dung ciia nd trong san xuét thudc dé stir dung
trong diéu tri bénh hodc r6i loan qua trung gian RIP1 kinaza, vi du cdc bénh va cac
rdi loan duoc néu trong ban mo ta nay. Cu thé, sang ché con mé ta viée st dung hop
chit duoc mo ta trong ban md ta nay, hodc mudi duge dung clia no, trong san xuét
thudc dé st dung trong diéu tri bénh hoic rdi loan qua trung gian RIP1 kinaza, vi du
cac bénh va cac r6i loan duoc néu trong ban mo ta nay. Theo mot vi dy, sang ché
mé ta viéc st dung (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon, hoéc mubi duge dung cia nd, trong san xuét thude
dé sir dung trong diéu tri bénh hodc rdi loan qua trung gian RIP1 kinaza, vi du cac
bénh va cac rdi loan dugc néu trong ban md ta nay. Theo mot vi du khdc, sang ché
md ta viéc s dung (S)-1-(4-(5 -(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon trong san xut thubc dé sir dung trong diéu tri bénh
hodc réi loan qua trung gian RIP1 kinaza, vi du cdc bénh va cac r6i loan dugc néu
trong ban mo ta nay.

“Luong hitu hidu” didu tri duge dung dé chi luong hop chat ma khi cho bénh
bAt déi can didu tri cac bénh nay st dung 1a da dé viée diéu tri c6 hiéu qua, nhu duge
dinh nghfa trong ban mé ta nay. Do d6, vi du, lugng hitu hiéu diéu tri hop chét ¢6
cong thire (1), (I1), hodc (IID), hodc mudi duge dung clia nd, 1a lugng chat theo sing
ché ma khi duoc sit dung cho ngudi cn didu tri, 13 du dé didu chinh va/hodc tre ché
hoat tinh cia RIP1 kinaza dé lam giam bét, thuyén giam hodc phong ngura tinh trang
bénh do c4c hoat tinh trung gian. Luong hop chét cu thé twong tng véi lugng hitu
hidu tri lidu s& thay déi tity theo cac yéu t6 nhu hop chét cy thé (vi dy, tinh higu luc
(pICso), tinh hidu qua (ECso) va thoi gian ban thai sinh hoc ctia hgp chat cu thé), tinh

trang bénh va do nghiém trong cta no, dac diém nhén dang (vi du, tuoi, s6 do va
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trong lugng) ctia bénh bat dbi cn didu tri, tuy nhién van c6 thé duge xac dinh mot
cach thong thuong bdi nguoi cd hiéu biét trung binh trong linh vuc nay. Tuong tu
nhu vy, thoi gian diéu tri va khoang thdi gian st dung (khoang thoi gian gitra cac
lidu va thoi gian dinh liéu, vi du truéc/cing/sau bita an) ciia hop chit s& thay doi
theo dic tinh nhan dang cta dong vat cé va can diéu tri (vi duy, trong lugng), hop
cht cu thé va cac dic tinh ctia né (vi du céc dic tinh dugc), bénh hodc rdi loan va
dd nghiém trong ctiia nd va thanh phan cu thé va phuong phéap dugc st dung, tuy
nhién van c6 thé duge x4c dinh béi ngudi c¢6 hidu biét trung binh trong linh vuc nay.

“Pidu tri” hodic “vide didu tri” duoc dung dé chi it nhét 1a viéc giam thiéu bénh
hodc réi loan & bénh bit déi. Cac phuong phap diéu tri dé giam thiéu bénh hogic roi
loan bao gdm str dung céc hop chét theo séng ché theo c4ch thong thudng bét ki chap
nhén dugc, vi du dé phong ngtra, lam cham lai, du phong, diéu tri hodc chita bénh
hoic rdi loan qua trung gian RIP1 kinaza, nhu dugc md ta trong ban mo ta nay.

Céc hop chét theo sang ché c6 thé duoc st dung bang dudng st dung thich
hop bit ki, bao gdm ca st dung hé théng va st dung cuc bd. Str dung hé théng bao
gdm dudng udng, ngoai dudng tiéu hda, qua da, qua tryc trang va sir dung béang cach
hit. St dung ngoai dudng tiéu hoa chi cac duong st dung khac ngoai duong rudt,
thim thiu qua da, hoic bang cach hit va théng thudng bang cach cach tiém hodc
truyén. St dung ngoai dudng tiéu hoa bao gbm tiém tinh mach, tiém bap, tiém duéi
da hoiic truyén. Puong hit chi cach sit dung qua phéi ciia bénh bét dbi bang céch hit
bang miéng hodc pha dudng miii. St dung cuc bo bao gdm bdi da.

Céc hop chét theo sang ché co thé duoc st dung mét 1an hodc theo phac a6
diéu tri trong do sb luong 1iéu duoc sir dung & céc thoi diém khac nhau trong khoang
thoi gian xac dinh. Vi dy, cac lidu c6 thé duge st dung mot, hai, ba, hodc bdn 1an
mdi ngay. Cac 1idu c6 thé duoc st dung cho dén khi dat duoc hiéu qua diéu tri mong
mudn hoiic v6 thoi han dé duy tri hiéu qua didu tri mong mudn. Cac phéc do diéu tri
thich hop d6i v6i hop chét theo sang ché phu thudc vao céc dac tinh duge dong hoc
ctia hop chat d6, nhu sw hép thy, phan phdi va thoi gian ban thai, nhiing dic tinh nay

¢ thé duogc x4c dinh boi nguoi gidu kinh nghiém. Ngoai ra, cac phac do dieu tri
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thich hop, bao gdbm khoang thdi gian sir dung phac dd d6, déi véi hop chit theo sang
ché dua vao bénh hodc réi loan dugc diéu tri, mirc do nghiém trong ctia bénh hodc
réi loan duoc didu tri, tudi va tinh trang thé cht ctia bénh bat déi duoc diéu tri, lich
sir dich t& ciia bénh bt dbi dugc didu tri, tinh chét didu tri dong thei, hiéu qua diéu
tri mong muébn va cac tac nhin tuong tu trong kién thtrc va chuyén mon ciia ngudi
giau kinh nghiém. Nguoi co hiéu biét trung binh trong linh vyc nay con hiu rang
cAn didu chinh phac dd didu tri lidu theo phan tmg cta timg bénh bat ddi doi véi
phéac do didu tri lidu hodc can diéu chinh theo thoi gian khi nhu cau cla timg bénh
bét ddi thay ddi. Tong liéu hang ngay dao ddng trong khoang tir Img dén 2000mg.

Dé st dung trong diéu tri, cac hop chét theo sang ché thong thuong s&,
nhung khong nhat thiét, dugc bao ché thanh duge pham trude khi cho bénh bét dbi
sir dung. Theo do, sang ché ciing dé cap dén céc dugc pham chira hop chét cta
sang ché va mot hoac nhiéu t4 dugc dugc dung. Sang ché dé cap dén duoc phém
chita hop chit ¢6 cong thirc (I), (IT), hoc (III), hodc mudi dugc dung clia no, va
mot hoac nhiéu t4 dugc dugc dung. Theo mdt phuong 4n, sang ché dé cap dén
duoc phim chira (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon, hodc mudi duge dung ctia n6, va mot hodc nhiéu ta
duoc duge dung. Theo mot phuong én khéc, sang ché @ cap dén duoc phém chtra
(S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1 -carbonyl)piperidin-1-
yl)etanon, va mot hodc nhiéu t4 duoc dugce dung. Theo mdt phuong an khac, sang
ché d2 cap dén duoc phdm chira tinh thé (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-
1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon c6 mau PXRD cua Fig. 5 va mot
hoac nhiéu t4 duoc dugc dung.

Séng ché cling dé xuét dugc pham chira hop chét c6 cong thirc (1), (II), hodc
(IIT), hodc mubi dugc dung ctia nd, va mot hodc nhiéu ta dugc duoc dung va it nhét
mot thc nhan hoat tinh diéu tri khac, cu thé 14 mot hogc hai tac nhan hoat tinh didu
tri, cu thé hon 14 mét tac nhan hoat tinh diéu tri khac. Theo mdt phuong an, sang ché
d8 cap dén duge phim chira (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-

1-carbonyl)piperidin-1-yl)etanon, hodc mubi duoc dung clia n6, mot hodc nhiéu ta
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duoc dugc dung, va it nhAt mot tac nhan hoat tinh diéu tri khéc, cu thé 1a mét hodc
hai téc nhan hoat tinh didu tri, cu thé hon 13 mét tic nhan hoat tinh diéu tri khéc.
Theo mdt phuong 4n khéc, sang ché dé cép dén dugc pham chira (S)-1-(4-(5-(3,5-
diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon, mdt hodc
nhidu ta duoc dugc dung, va it nhit mét téc nhan hoat tinh didu tri khac, cu thé 1a
mot hodc hai tac nhan hoat tinh didu tri, cy thé hon 1a mot tac nhan hoat tinh diéu tri
khac. Theo mét phuong an nita, sang ché d@ cép dén duoc pham chira (S)-1-(4-(5-
(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon  tinh
thé c6 mau PXRD nhu & Fig.5, mot hodc nhiéu t4 duoc dugc dung, va it nhét mot
t4c nhan hoat tinh diéu trj khac, cu thé 1a mot hogc hai tac nhén hoat tinh diéu trj, cu
thé hon 12 mot tac nhan hoat tinh diéu tri khéc.

Céc dugc phim ciia sang ché c6 thé duge bao ché va déong goi & dang khoi
trong do6 lugng hiru hiéu hop chét theo sang ché c6 thé duoc chiét ra va sau d6 cho
bénh bét dbi st dung nhu céc bot, cac siro, cac dung dich dé tiém. Ngoai ra, cac
duge phim ctia séng ché 6 thé duge bao ché va dong gbi & dang don vi lidu. Liéu
duoc phdm chira it nhit lwong hitu hiéu didu tri ctia hop chit theo sang ché (tic 13,
hop chét c¢6 cong thirc (1), (IT), hodc (II1), hodc mudi dugc dyng, cta nd). Khi dugc
didu ché & dang lidu don vi, duoc phdm c6 thé chira tir Img dén 1000mg hop chit
cla sang ché nay.

Nhu duogc dé cap trong ban mo ta ndy, cac dang lidu don vi (c4c duge pham)
chtra tr Img dén 1000mg hop chét theo sang ché c6 thé duogc st dung mat, hai, ba
hodc bdn 14n mdi ngdy, tot hon 1 mdt, hai hodc ba 14n mdi ngay, va t6t hon nita 13
mét hodc hai 14n mdi ngay, dé diéu tri hidu qua bénh hogc rdi loan qua trung gian
RIP1 kinaza.

Khi dugc str dung trong ban mo ta nay, "ta dugc dugc dung" ¢ nghia la vat
liéu, thanh phén, hodc t4 duoc tham gia vao viéc dinh hinh hodc hop nhét cc thanh
phin. M&i t& dugc phai thich hop véi céc thanh phan khéc ctia duge pham khi dugc
tron 13n dé tranh nhitng twong tac ma lam giam mot cach déang ké hidu qua cia hop

chét theo séng ché khi cho bénh bét ddi st dung va nhiing twong tdc ma dan dén cac
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dugc pham khong phai 1 dugc pham dugc dung. Ngodi ra, mdi t4 dugc tit nhién
phai c6 do tinh khiét cao du d€ lam cho no 1a ta dugc duge dung.

Céc hop chit theo sang ché va ta duoc duoc dung hodc céac ta dugc thong
thuong s& duge bao ché thanh dang bao ché thich hop dé sir dung cho bénh bat dbi
theo duong st dung mong mudn. Céc dang bao ché thong thudng dé str dung voi
céc hop chat theo séng ché bao gdm cac dang bao ché thich hop cho (1) st dung
duodng udng nhu cic vién nén, vién nang, hot nho, viém ngam, bot, siro, cdn ngot,
hén dich, dung dich, nhii twong, g6i bdt va vién nhong; (2) ngoai duong tiéu hoa
nhu dung dich vd trung, hdn dich, bot pha; (3) duong ap da nhu miéng dan; (4)
duong truc trang nhu thubc dan; (5) dudng hit nhu thudc xit va dung dich; (6) dudng
s&dmgcwﬂﬁrmukamtmﬁcmﬁﬁmﬁcmk,mmgdhmkﬁtmgqtmﬁCMme
va gel.

Céc ta duoc dugc dung thich hgp sé& thay dbi tiy theo dang bao ché cu thé
duogc chon. Ngoai ra, céc ta duge duge dung co thé duoc lua chon theo chic ning
cu thé cta ching trong dugc phém. Vi du, mot sb ta4 dugc duogc dung c6 thé duogc
chon vi kha ning tao thuén loi cho viéc san xuét cac dang bao ché théng nhét cta
chﬁng.Nﬁnsétéduqcduchungcéthéduqcchqnvikhénéngta)ﬂn@nlqidésén
xuét cac dang bao ché 6n dinh cta ching. Mot sb ta duoc duoc dung cé thé duogc
chonvikhénéngtaothuénlqidérnanghoécvénchuyénhqpchéthoéccéchqpchét
theo sang ché khi bénh bt dbi st dung tir mot bd phan hoge mot phan co thé, dén
b@phénhoécccquankhéccﬁacothéIW@tsétéduqcduchungcéthédUQcchQn
vi kha ning gitip ting cudng tinh tudn thi cia bénh bét doi.

Céc t4 duoc dugce dung thich hop bao gdm cac loai ta dugc sau déy: cac chit
phaloéng,chétdény chétphénré,chétbéiﬁon,chétchéy,técnhéntaolmﬁ,téc
nhan phu, tic nhin lam uédt, dung moi, dungrnéikéthqp,técnhéntaohuyéjphﬁ,
chét tao nhii tuong, chit 1am ngot, tac nhan tao huong vi, tdc nhan tao vo huong
\d,técnhéntaornéu,técnhénchéngdﬁngcﬁng,chétgﬁfén,técnhéntaocéng,
chét 1am déo, chat 1am tang do nhét, chét chdng oxy héa, chit bao quan, chét on

dinh, chit hoat dong bé mat va chit dém. Ngudi c6 hiéu biét trung binh trong linh
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vuc nay can phai hiéu ring mot s6 tac nhan duoc dung c6 thé ¢6 nhiéu hon mot chire
ning va cé cac chirc nang khac phy thudc vao viéc c6 bao nhiéu ta dugc trong ché
pham va céc t4 dugc khéc c6 trong ché pham 12 ta duoc gi.

Kién thirc va ki ning ctia ngudi c6 hidu biét trung binh trong linh vuc nay c6
thé cho phép ho lua chon céc ta duge duge dung thich hop véi lugng thich hop dé
str dung trong sang ché. Ngoai ra, mot sd ngudn mo ta céc ta duge duge dung va co
thé hiru ich trong viéc lua chon céc ta duge dugc dung thich hop 1a san c6 cho nhitng
ngudi c6 hiéu biét trung binh trong linh vyc nay. Céc vi du bao gdm c6 Remington's
Pharmaceutical Sciences (Mack Publishing Company), The Handbook of
Pharmaceutical Additives (Gower Publishing Limited) va The Handbook of
Pharmaceutical Excipients (the American Pharmaceutical Association va the
Pharmaceutical Press).

Céc duge phdm cia séng ché dugc didu ché bing cach st dung céc ki thuat
va cac phuong phap da dugc nguoi co hiéu biét trung binh trong linh vuc nay biét
dén. Mot s6 phuong phép thudng duge sir dung trong linh vyre nay duoc mo ta trong
tai liéu Remington’s Pharmaceutical Sciences (Mack Publishing Company). Theo
do, phuong an khéc cta sang ché 1 phuong phép bao ché dugc phim bao gbm buéde
tron hop chét c6 cong thire (1), (I1), hodc (III), hodc mubi duge dung ctia né, voi mot
ho#ic nhiéu t4 duge duge dung. Phuong 4n khéc clia sing ché 1 bao ché duoc pham
bao gdm budc tron (S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-yl)etanon tinh thé c6 mau PXRD ctia Fig. 5 vdi mot hodc nhiéu
ta duoc dugce dung.

Theo mdt khia canh, sang ché d& cap dén dang lidu cuc bd nhu kem, thudc
m&, thude xtrc, thube dan hosc gel chtra lugng hitu hiéu hop chét theo sang ché va
mdt hodc nhiéu ta dugc duge dung. Céc ché phém wa chit béo, nhu cac kem va thude
m& khan, thuong c6 bazo dan xuét tlr cac rugu béo, va céac plyetylen glyxol. Céc
chét phu gia khac bao gdm cac rugu, cac chét hoat dong bé mit khong mang dién
tich, va cac chét chdng oxy héa. Vi céc thudc m&, bazo thong thuong s& 1a dau hosc

hdn hop cua dau va séap, vi dy, dau hoa. Ciing nhu vay, chét chéng oxy hoéa thong
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thuong s€ dugc bao gdm & lugng rét nho. Do céc ché phdm dugc sir dung cuc bd va
lidu hiéu qué co thé dugce kidm soat bing tdng ché phim duoc st dung, ty 1 phan
trim c4c thanh phan hoat tinh trong ché phim co thé khéac nhau rt nhidu. Cac ndng
dd thuén tién dao dong tir 0,5% dén 20%.

Céc gel boi cuc bd ciing c6 thé 1 gel huyén phi ¢6 thé tao bot chira hop chat
theo sang ché, 14 tac nhan hoat tinh, mot hodc nhiéu tic nhan lam dic, va tuy v, tac
nhan 1am u6t/phén tan, tic nhan didu chinh do pH, chét hoat dong bé mit, chét day,
chét chéng oxy hoa, tac nhén tao bot bd sung, tac nhan tao cang/cang héa, dung mdi,
chét tao mui, tdc nhan tao mau, chét bao quan, trong d6 gel 1a dang nudc va tao
thanh bot ddng nhét.

Theo mét khia canh, sang ché d& cap dén dang lidu cuc bd ma c6 thé duge st
dung béng céch hit, tc 1a bang cach hit qua dudng miéng va miii. Cac lidu thich
hop véi dudng st dung nay, nhu ché phdm sol khi hogc binh xit dinh lidu, ¢ thé
duoc bao ché theo cac k§ thuat thong thuong. Cac thudc xit miii c6 thé dugc bao
ché véi cac chit dan thube dang nude hodc khong phai dang nudce véi cac tdc nhan
bd sung nhu céc tc nhan lam dic, cac mubi dém hodc axit ho#ic kiém dé diéu chinh
do pH, céac tac nhan didu chinh déng truong hodc cac chét chéng oxy héa. Céc dung
dich dé hit bang khi dung c6 thé dé dugc bao ché véi cac chét dan thubc dang nudce
v6i céc thc nhan bd sung nhu axit hodc kiém, céc mudi dém, cac tac nhan diéu chinh
déng truong hodc cac chét khang khuan.

Céc ché phdm dé sir dung bang cach hit hogic gel ¢6 kha nang tao bot thuong
yéu cau str dung chét ddy thich hop. Céc vién nang va cac hop, vi du gelatin dé st
dung trong dng hit hodc khi cu bom c6 thé duoc bao ché sir dung nén bét thich hop
nhu lactoza hoac tinh bdt.

Theo mot khia canh khéc, sang ché @ cap dén dang lidu ubng ran nhu vién
nén hoic vién nang chira lugng hitu hiéu hop chét theo sang ché va chét pha lodng
hoic chit don. Cac chét pha lodng va chat don thich hop bao gdm lactoza, sucroza,
dextroza, mannitol, sorbitol, tinh bot (vi du tinh bdt ngo, tinh bdt khoai tay, va tinh

bot tién gelatin hoa), xenluloza va cdc dan xuat ctia n6 (vi du xenluloza vi tinh thé),
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canxi sunfat, va dibazo canxi phosphat. Dang lidu udng ran co thé chtra thém chat
két dinh. Céc chét két dinh thich hop bao gdm tinh bt (vi du tinh bdt ngo, tinh bot
khoai tdy, va tinh bot tién gelatin héa), gelatin, acaxia, natri alginat, axit alginic,
nhua tragacan, gdbm guar, povidon, va xenluloza va cac dan xut cia n6 (vi du
xenluloza vi tinh thé). Dang liéu ubng rén c6 thé chira thém chét gay ra. Cac chit
gy ra thich hgp bao gdm crospovidon, natri tinh bot glycolat, croscarmeloza, axit
alginic, va natri carboxymetyl xenluloza. Dang lidu udng rén c6 thé chira thém chét
Jam tron. Céc chét 1am tron thich hop bao gbm axit stearic, magie stearat, canxi
stearat va bot da tan.

Vi du thue hién sang ché

Céc vi du sau ddy minh hoa sang ché. Céc vi du nay khéng nhdm han ché
pham vi cla sang ché ma dé cung cdp hudng dan cho ngudi co hiéu biét trung binh
trong linh vuc nay dé diéu ché va sir dung cic hop chét, cac dugc phdm va céc
phuong phap cua sang ché. Mic du cac phuong 4n cu thé ctia séng ché duoc mo ta,
ngudi co hiéu biét trung binh trong linh vuc nay can phai hiéu rang c6 thé c6 cac
thay ddi va cai bién ma khéng nim ngoai tinh than va pham vi cta sing ché.

Céac phan tmg dugc md ta ¢ ddy c6 kha nang ap dung @8 didu ché cac hop chat
¢ cong thire (1), (II), va (III) c6 nhiéu nhém thé khac nhau (vi dy, R', R?, v.v), nhu
dugc dinh nghia trong ban mo ta nay. Nguoi co hiéu biét trung binh trong linh vuc
ndy can phai hiéu ring néu nhom thé cu thé khong twong thich véi cac phuong phap
tdng hop duge md ta trong ban m6 ta nay, thi nhom thé d6 c6 thé duoc bao vé bang
nhém bao vé thich hop ma bén viing voi cac diéu kién phan tng. Nhém béo vé c6
thé dwoc loai bo & thoi diém thich hop trong trinh ty phan ng dé thu dwoc chét
trung gian hoac hop chét dich mong mudn. Cac nhém bao vé thich hop va céac
phuong phép bao vé va khir bao vé cdc nhom thé khéc nhau str dung c4c nhom béo
vé thich hop da dugc nguoi co hiéu biét trung binh trong linh vuc nay biét r3; cac vi
du v& ching c6 thé tim thay trong tai liéu T. GreeneP. Wuts, Protecting Groups in

Chemical Synthesis (3rd ed.), John Wiley & Sons, NY (1999).
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Tén cua cac chit trung gian va cac hop chét cudi cung dugc mo ta trong ban
mo ta nay dugc xac dinh bang cach st dung chuong trinh phin mém dit tén
ACD/Name Pro V6,02 cia Advanced Chemistry Development, Inc., 110 Yonge
Street, 14™ Floor, Toronto, Ontario, Canada, M5C 1T4 (http://www.acdlabs.com/)

hodc chuong trinh dit tén trong ChemDraw, Struct=Name Pro 12,0, mot phan cua
ChemBioDraw Ultra, sin c6 tai CambridgeSoft. 100 CambridgePark Drive,
Cambridge, MA 02140 USA (www.cambridgesoft.com). Nguoi ¢6 hidu biét trung

binh trong linh vyc nay can phai hiéu rang trong mot 36 trudng hop cac chuong trinh
nay c6 thé dit tén hop chét duge md ta cAu tric & dang chét hdn bién ctia hop chét
d6. Can phai hiéu rang viéc dé cap dén hop chét duogc dit tén hodc hop chét duogc
md t& cAu tric bt ki ndo cling bao gOm tét ca cac chat hdn bién ctia cac hop chit d6
va hén hop bat ki ctia cac chét hdn bién clia no.

Phé "H NMR duoc ghi trong CDCl; hosic DMSO-ds hodc trén thiét bi phd ké
Bruker DPX 400, Bruker Avance DRX, Varian Unity 400 hodc JEOL Delta, tAt ca
ddu & 400 MHz. Cac chét noi chuin dugc st dung 14 tetrametylsilan hodc dung moi
proton héa cn & 7.25 ppm dbi voi CDCl; hodc 2.50 ppm ddi v6i DMSO-ds.

Khéi phd dugc ghi trén khdi phd ké Waters ZQ sit dung ion hoa quét dign tir
ché d6 quét thay thé duong va am. Dién 4p hinh nén: 20 hodc 5V.

LC/MS Phuong phép 1: HPLC dugc thyc hién trong cot X-Select CSH C18
XP (2,5um 30 x 4,6 mm id) rira giai béang axit formic 0,1% trong nudc (dung moi
A) va axit formic 0,1% trong axetonitril (dung moi B), st dung gradient rira giai sau
0-3 phit: 5% dén 100% B, 3-4 phut . 100% B, & toc d0 dong 1,8 ml/phut & nhiét d
40°C.

LC/MS Phuong phap 2: Phan tich UPLC dugc thuc hién trong cft Acquity
UPLC CSH C18 (50mm x 2,1mm, dudng kinh trong 1,7um dudng kinh dong go1) &
nhiét d§ 40°C rira giai bang axit formic 0,1% trong nudc (dung mdi A) va axit formic
0,1% trong axetonitril (dung méi B), sir dung gradient rira giai sau: 0 phut : 97%/3%
(A/B), 1,5 phitt . 5%/95% (A/B), 1,9 phut . 5%/95% (A/B), 2 phit . 97%/3% (A/B),
v6i tbe do dong 1 ml/phit. Véi do tia UV tin hidu tong hop tir chiéu dai budc song
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210nm dén 350nm.

LC/MS Phuong phép 3: UPLC dugc thuc hién trong cét Acquity UPLC BEH
Ci3(50mm x 2,1mm ID, 1,7mm) rira giai béang axit formic 0,1% trong nudc (dung
mdi A) va axit formic 0,1% trong axetonitril (dung méi B), sir dung gradient rira giai
sau 0-3,8 phut: 3% dén 98% B, 3,8-4,5 phut 97% B véi téc do dong trong khoang tlr
0,6 dén 1ml/phut. & nhiét dd 35 hogic 40°C v6i khoang do tia UV: 210 dén 350nm.

LC/MS Phuong phap 4: HPLC dugc thyc hién trong X-Bridge C-
18(150X4,6mm, 3,5um) rira giai bing pha dong: A:10mM Amoni Axetat, va
B:100% axetonitril, stt dung gradient rira giai sau- thoi gian/%B: 0/5, 1,5/5, 3/15,
7/55, 10/95, 15/95, 17/5, 20/5, & tbe d dong 1,0 ml/phit & nhiét do 40°C. Chét pha
loang 70:30 (axetonitril:H,O).

LC/MS Phuong phép 5: HPLC phéan tich dugc thuc hién trong cot X-Select
CSH C18 XP (2,5um 30 x 4,6 mm id) ria giai béang axit formic 0,1% trong nudc
(dung moi A) va axit formic 0,1% trong axetonitril (dung mdi B), sir dung gradient
rira giai sau 0-4 phut: 0% dén 50% B & tdc d6 dong 1,8 ml/phit & nhiét do 40°C.

Phan tich SFC bét d6i duoc thuc hién trong Chiralpak IC (4,6 X 250mm) Sp
CO, rira gidi bing 40% chét didu chinh 0,5% DEA trong metanol, véi toc do dong 3
ml/phut & nhiét do 30°C va &p sudt 100 bar.

Phan tich HPLC bét dbi phwong phép 1: trén AD-H duogc st dung cot
4,6x150mm, 50:50 EtOH:Heptan véi isopropylamin 0,1% & 254nm, & tbc 46 dong
Iml/phut. Phan tich HPLC bét dbi phuong phap 2: CHIRALPAK IE 250x4,6 Sum,
C7/EtOH 70/30+0,1%TFA+0.3%TEA, 1,5 ml/phut, 40 °C.

Trong cac md ta vi du sau ddy, céc chit viét tat sau day c6 theé dugc st dung:

Chir viét tat Nghia

2-MeTHF 2-metyltetrahydrofuran

aq Chtra nudce

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphtalen

-87-



30747

BOC,
tert-butoxycarbonyl
tBOC,Boc
br Rong
Nuéc mudi Nudc natri clorua bdo hoa

CHzClz hOé.C
DCM

metylen clorua hoac 1,2-diclometan

CH;CN hOéC
MeCN

axetonitril

CPME xyclo-pentyl metyl ete
CH3NH; metylamin
Cs2CO; xesi carbonat
Cy hodac CyH | xyclohexan
d ngay
DCE 1,2-dicloetan
DIBAL hodc

DIBAL.H diisobutylalumini hydrua
DIEA hoac

DIPEA diisopropyl etylamin
DMAP 4-dimetylaminopyidin
DMF N, N-dimetylformamit
DMSO dimetylsulfoxit
EDC 1-etyl-3-(3-dimetylaminopropyl) carbodiimit
equiv Duong luong
Et Etyl
Et;N hodc

TEA trietylamin
Et,O dietyl ete
EtOH etanol
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EtOAc etyl axetat
h, hr gid
HATU O-(7-Azabenzotriazol-1yl)-N,N,N’,N -
tetrametylyroni hexaflophosphat
HCI Axit clohydric
i-ProNEt N’ N’-diisopropyletylamin
KOH kali hydroxit
KO#-Bu kali fert-butoxit
LCMS Séc ky 1ong khoi phod
LiHDMS lithi hexametyldisilazit
LiOH lithi hydroxit
Me metyl
MeOH hoac
CHLOH metanol
MgSOq4 Magie sunfat
min phut
MnO, mangan dioxit
MS Khéi phd
Uw Séng vi ba
NaBH4 natri borohydrua
Na,CO; natri carbonat
NaH natri hydrua
NaHCO; natri bicarbonat
NaOH natri hydroxit
NaxSOq4 natri sulfat
NoH, hydrazin
NH4Cl amoni clorua
NH4OH amoni hydroxit
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NiCl,*6H,0 nickel (II) clorua hexahydrat
NMP N-metyl-2-pyrolidon
0.1. qua dém
PCC pyridini clochromat
PdOAc; chi axetat
Ph phenyl
PPh; triphenyl phospin
POCls phosphoryl clorua
Pr propyl
PyBROP Bromotripyrolidinophosphoni hexaflophosphat
rbf Binh thét ¢6 day tron
Hén hop rm N
hose 1 Hon hop phéan tng
rt Nhiét d6 trong phong
satd. B&o hoa
sm hoac SM Chét ban dau
SOCl, thionyl clorua
T3P propylphosphonic anhydrit
TBAF tetra n-butyl amoni flourua
t-BuOH tert-butanol
TEA trietylamin
TFA Axit trifloaxetic
THF tetrahydrofuran
TLC Sac ky 16p méng
IR hoiic Rf Thoi gian luu
UPLC sdc ky 16ng hiéu ning cao
uv Tia cuc tim
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Quy trinh diéu ché 1
5-metylnicotinaldehyt

N 1. NaBH,, MeOH

i = hdi lau - i =
e OMe S O
2. MnO,, DCM

O H

Budc 1: NaBH, (3,31g, 87,5mmol) dugc bd sung & nhiét do trong phong vao
dung dich chira metyl 5-metylnicotinat (2,37g, 15,7mmol) trong MeOH (50ml). Hon
hop nay dugc khudy & nhiét do trong phong trong 6 gid sau d6 dugc gia nhiét qua
dém & nhiét @6 hdi luu. Phan tng nay duoc dé ngudi dén nhiét do trong phong sau
d6 duoc lam dimg bing cach bd sung tir tir NaSOq- 10H,0. Huyén phu nay dugc
khudy trong 2 gid & nhiét do trong phong, sau d6 chét dé bay hoi dugc loai bo dudi
ap sudt giam. Phan cén dugc cho vao CH,Cly, dugc loc va c6 dudi 4p sut giam dé
thu duoc 1,85g (97%) chét thd (5-metylpyridin-3-yl)metanol, san pham nay duoc
stt dung trong budc tiép theo ma khéng can tinh ché thém. MS (m/z) 124 (M+H").

Bude 2: MnO, (46,2g, 531mmol) duge bd sung vao dung dich chira (5-
metylpyridin-3-yl)metanol da duoc khudy trong DCM khan (75ml). Huyén phu nay
duogc khudy & nhiét d§ trong phong trong 4 gio. Hon hop nay duge loc va dung moi
duoc loai bd dudi 4p sudt giam dé thu duoc 1,91g (60%) 5-metylpyridin-3-
carbaldehyt. San phim thé duoc sir dung ma khéng can tinh ché thém. MS (m/z)
122 (M+H").

Quy trinh diéu ché 2
tetrahydro-2H-pyran-2-carbaldehyt

(COCI),, TEA,
o DMSO, DCM 0
Q\/OH e . Ckfo
H
DMSO (690ul, 9,71mmol) dugc bd sung vao dung dich chira oxalyl clorua
(410ul, 4,85mmol) lanh (-78°C) trong CH,Cl, (22ml) kho, trong mdi truong tro. Sau
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khi khudy 5 phut, tetrahydropyran-2-metanol (500pl, 4,42mmol) dugc bd sung va
hdén hop phan tmg duge khudy trong 30 phat & nhiét do -78°C. EtsN (3,1ml,
22,3mmol) dugc bd sung nhé giot va phan tmg nay dugc dé 4m dén nhiét do trong
phong. Sau khi tiéu thu hoan toan ruou theo quan sat bang TLC, phan {mg nay dugc
lam dimg bing NH,CI (dung dich) bdo hoa, dugce khudy trong 5 phit va duogc chiét
bing CH,Cly. Céc phin chiét hitu co két hop duge lam kho bing Na,SO4 va dugce
loc. Dung dich chita oxan-2-carbaldehyt thd khong dugc c6 dudi ap suét giam dé
trénh hao hut do tinh dé bay hoi nghi ng¢ cla san phim va duge st dung 1am dung

dich trong budc tiép theo.

Quy trinh diéu ché 3
(E)-3-(5-metylpyrazin-2-yl)prop-2-en-1-ol
SN ) o 1. PAOAC), PP, G200y Sy

N\%Br o N MeCNH,0, 161 fuu N Aot

OTBS 3 THAF, THF

\~ vy
MnOz, DCM 7N
B N s \f(}

i

Budc 1: B sung tert-butyldimetyl {[(2E)-3-(tetrametyl-1,3,2-dioxaborolan-2-
yl)prop-2-en-1-yljoxy}silan (3,98ml, 12,1mmol), Cs,COs (7,53g, 23,1mmol), PPh;
(0,76g, 2,9mmol va Pd(OAc), (0,13g, 0,58mmol) vao 2-brom-5-metylpyrazin (2g,
11,6mmol) trong MeCN/H,O 4/1 (40ml) va phan tmg nay dugc gia nhiét ¢ nhiét do
hdi luu (~100°C nhiét d6 bén ngoai) trong 1,5 gid. Dung mdi hitu co duge loai bo
trong chan khong va hdn hop hitu co ndy dugc phan b gitta nudc va EtOAc. Pha
chtra nuée duge chiét lai bang EtOAc va cic pha hitu co két hop duoc rira bang nuéce
mudi, dugc lam kho bang Na,SO4khan va dung moi dugc loai bo trong chin khong.
Chét diu thd mau nau thu dugc duge tinh ché bang phuong phép sic ky cot nhanh
(Silica, hop Snap 340, tir Cy 100% dén Cy/EtOAc 60/40) tao thanh hop chat néu ¢
d& muc (2,57g, 84%). MS (m/z) 265 (M+H").

Budce 2: TBAF 1,0M trong THF (12ml, 12mmol) duoc bd sung & nhiét d§ 0°C
vao dung dich chta 2-[(1E)-3-[(tert-butyldimetylsilyl)oxy]prop-1-en-1-yl]-5-
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metylpyrazin (2,57g, 9,72mmol) trong THF khan (24ml). Sau 1 gio khudy & nhiét
dd 0°C phan timg nay dugc lam dimg bing cach bd sung 2,63g NaHCO; rén va huyén
phu nay dugc khudy & nhiét d6 trong phong trong 1,5 gid. Huyén phti nay duoc loc
va duoc cd dudi ap sudt giam dé thu duge 7,99g sén pham tho. San phim thé dugc
tinh ché bang phuong phap sic ky gel silica (Biotage SP, hop 100g, EtOAc /MeOH
100:0 dén 90:10) dé thu dugc 1,40g (96%) hop chit (2E)-3-(5-metylpyrazin-2-
yl)prop-2-en-1-ol. MS (m/z) 151 (M+H").

Budc 3: MnO, (20,5g, 236mmol) duoc bb sung vao dung dich da duoc khudy
chita (2E)-3-(5-metylpyrazin-2-yl)prop-2-en-1-ol trong DCM khan (35ml). Huyén
phu nay dugc khudy & nhiét do trong phong trong 4 gid. Hon hop nay dugce loc va
dung méi duoc loai bo dudi ap sudt giam dé thu duoc 740mg (54%) (2E)-3-(5-
metylpyrazin-2-yl)prop-2-enal. San phim thé nay duogc st dung ma khong can tinh
ché thém. MS (m/z) 149 (M+H").

Chét trung gian sau day duoc st dung d8 didu ché cac hop chét vi du néu & dé
muc duge tdng hop bang cach sir dung cac phuong phap twong tur nhu cac phuong

phép dugc md ta ¢ trén.

F l N
NG 0]
H
Quy trinh diéu ché 4

5-clonicotinaldehyt
N N

T on e, Ao
Cl DCM  Cl
H
Dung dich chira (5-clopyridin-3-yl)metanol (292mg, 2,03mmol) trong DCM
khan (10ml) duoc bd sung MnO; (3,54g, 40,6mmol). Hon hop nay duoc khudy &
nhiét d4 trong phong o.n. Chat rin duoc loc (rra bang DCM) va dung dich nay dugc
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lam bay hoi dén kho dé thu dugc hop chét néu & d& muc (128mg, 0,9mmol, do tinh
khiét: 85% theo NMR, do thu hdi: 44%). MS (m/z) 142, 144 (M+H").

Quy trinh diéu ché 5

(E)-3-(pyridin-3-yl)acrylaldehyt

CH,CHCH,OH, PdOAC,
! t-BusNCI, NaHCOs4 N XA

N DMF, DMSO N

Dung dich d3 duoc khudy chira 3-iodopyridin (5g, 24,39mmol) trong DMF
(25ml)va DMSO (25ml) dugc bd sung ruogu allyl (1,91ml, 29,3mmol), PdOAc,
(1,095g, 4,88mmol), tetrabutylamoni clorua (7,22g, 24,39mmol) va NaHCOs
(5,12g, 61,0mmol). Hon hop phéan tng nay dugc khudy & nhiét d 60°C trong 16 gid
trong méi truong oxy. TLC cho thdy phan tmg nay hoan thanh, va hon hop nay duoc
1am ngudi dén nhiét d6 trong phong. Hon hop phan tng nay duoc loc qua Xelit rira
bing EtOAc (100ml). Chét loc dugc pha lodng bang nudc (150ml) va EtOAc
(100ml) va céc 16p duge phan tach. Lép chira nude duge chiét bang EtOAc (100ml).
Céc 16p hitu co két hop duge 1am kho bang Na,SO, khan, duoc loc va ¢d trong chén
khong dé thu duoc hop chét néu & d& muc (1g, do tinh khiét 73%, hiéu suét 22%).
MS (m/z) 134 (M+H").

Quy trinh diéu ché 6
(E)-3-(5-flopyridin-3-yl)acrylaldehyt

'@/Br chét xuc tdc Hermann 1\©/\/0HO
- N > o
[ Z~ "CHO NaOAc, NMP

F

140 °C

Dung dich chta 3-brom-5-flopyridin (5,0g, 28,4mmol), chat xuc tac
Herrmann (0,533g, 0,568mmol) va natri axetat (2,56g, 31,3mmol) trong NMP

(60ml) duge khudy trong méi trudng nito & nhiét do trong phong trong 6ng duoc bit
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kin, sau khi khir khi bang nito trong 10 phtt dugc bd sung acrylaldehyt (1,752g,
31,3mmol). Hon hop phan mg nay dugc khudy & nhiét do 140°C trong 2 gid. TLC
cho thiy, SM di hoan thanh, sau d6 dugc 1am ngudi xubng nhiét do trong phong,
duoc bd sung nudc (200ml), duoc chiét béng DCM (100ml) va 16p hitu co duge cod
d8 thu duoc san phim thé. Hop chat tho duge tinh ché bang cot silicagel st dung
EtOAc 10-30% trong hexan dé thu dugc (E)-3-(5-flopyridin-3-yl)acrylaldehyt (2,0g,
12,67mmol, hiéu sudt 44,6%) & dang chat rin mau vang nhat, sén phim nay duoc

x4c nhén bing phép phén tich phd. MS (m/z) 152 (M+H?).

Quy trinh diéu ché 7
metyl 1-(5-flopyridin-2-y1)piperidin-4-carboxylat
y Py y1)p1ip y
Me0. -0 ? Pd,(dba),, BINAP, 2
(Ij . }sﬁ" RN NaQiBu, t(}luen e \W
. N
N 120°C It
o7 L,

Dung dich chira metyl piperidin-4-carboxylat (4,6ml, 34,22mmol) va 2-clo-5-
flopyridin (1,5g, 11,4mmol) trong toluen kh6 (25ml) dugc b sung natri tert-butoxit
(1,37g, 14,25mmol), BINAP (212mg, 0,34mmol), va
tris(dibenzylideneaxeton)dipaladi(0) (104mg, 0,114mmol). Hoén hop nay duoc gia
nhiét dén 120°C va duoc khudy & nhiét d nay trong 2 gid sau d6 dugc lam ngudi
xudng nhiét do trong phong, dugc b sung nude (30ml) va EtOAc (20ml). Céc pha
duoc phén tach, va 16p chira nude duge chiét (2 14n) bang EtOAc. Céc pha hitu co
két hop duoc lam khd bing Na,SO4 va dugc 1am bay hoi. San phim thd duoc tinh
ché bing phuong phép sic ky cot nhanh (Silica, Cy/EtOAc tir 1/0 dén 8/2) dé thu
duoc hop chét néu & dé muc (1,8g, 7,6mmol, do tinh khiét: 97% theo UV a/a, d6 thu
hdi: 66%). MS (m/z) 239 (M+H").

Céc chét trung gian sau day duoc st dung dé didu ché cac hop chit vi du néu
& d& muc duoc téng hop bang cach sir dung céc phuong phip twong tu nhu cac

phuong phap dugc mo ta ¢ trén.
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0 0 0
MeOJ\@ MeOJ\C MeO/U\@
N N N_ N
X
L L
Z > CH, g

N
1L
Z > CH,

Quy trinh diéu ché 8
metyl 1-(oxazol-5-carbonyl)piperidin-4-carboxylat

EtO.__O 0
OH HATU, Et;N
o) 2-MeTHF EtO N
+ - N [ D
= o)
o)

oo

Dung dich chira etyl piperidin-4-carboxylat (15,3g, 97mmol) trén 2-MeTHF (300ml)
& nhiét do trong phong, duoc bd sung axit oxazol-5-carboxylic (11,00g, 97mmol),
HATU (38,9g, 102mmol) va Et;N (14,92ml, 107mmol). Hon hop phan ting ndy duge
khudy & nhiét d trong phong trong 18 gid. Nude (500ml) duge bd sung va dugc
chiét bang EtOAc (2 14n, mdi 1an 300ml). C4c pha hitu co két hop duogc 1am kho
béng Na,SOy, duoc loc va duge lam bay hoi dén khé. Phan cin duoc tinh ché b%mg
phuong phap séc ky [silica, CyH/(EtOAc-EtOH 3:1) 100/0 dén 75/25] dé thu duoc
hop chét néu & d& muc (23,6g, do tinh khiét: >95% bing LCMS, d¢ thu hoi: 96%) &
dang chit ddu mau vang. LCMS (m/z) 253 (M+H)", thoi gian luu: 1,68 phut, phuong
phép 1 20V.

Quy trinh diéu ché 9
Axit 1-(5-flopyridin-2-yl)piperidin-4-carboxylic
o) 0
MeOJ\G HOJ\O
N NaOH N
N - THF/HZ0 N -

NaOH 2M trong nude (9,5ml, 19mmol) duoc bd sung vao dung dich chira
metyl 1-(5-flopyridin-2-yl)piperidin-4-carboxylat (1,8g, 7,6mmol) trong THF
(19ml). Hon hop phan tng nay dugce khudy & nhiét do trong phong trong 2 gio sau
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d6 dugc lam dimg bang céch bb sung dung dich 4M chia HCI trong 1,4-dioxan
(4,75ml, 19mmol ). Dung mdi dugc lam bay hoi va chét tho thu duoc duge hoa tan
trong DCM/MeOH (9/1, 15ml) va duoc dé khudy trong 1 gio. Chét rin dugc loc va
chét loc dugc 1am bay hoi dén kho dé thu dugc hop chét néu & dé muc (1,1g,
4,78mmol, d tinh khiét: 100% theo UV a/a, do thu hdi: 64%) & dang chét bot mau
vang tréng. MS (m/z) 225 (M+H").

Céc chét trung gian sau day dugc st dung dé didu ché cac hop chat vi du néu
& dé muc duge tdng hop bang cach st dung cac phuong phép tuong ty nhu cac

phuong phép dugc mo ta ¢ trén.

*O *GY o

o) o) o

HO/“\O HO/KG HOJ\G N
N N\ N N\ NT]/[ \>
L IS -

Quy trinh diéu ché 10

Mety! 1-(pyrimidin-2-yl)piperidin-4-carboxylat
0

Cl
MeO
NN DIPEA, MeOH /U\Ql

N
U reflux ?\ll/\)

Dung dich chita metyl piperidin-4-carboxylat (0,8g, 5,59mmol) trong MeOH
kho (20ml) dugc bd sung 2-clopyrimidin (0,7g, 6,14mmol) va DIPEA (2ml,
11,18mmol). H3n hop nay duoc gia nhiét dén nhiét do hoi luu va duoc khudy o nhiét
do nay qua dém. Céac dung moéi dugc 1am bay hoi va hdn hop thd nay duge tinh ché
bing phuong phéap séc ky cot nhanh (Silica, Cy/EtOAC tir 1/0 dén 0/1) dé thu duoc
hop chit néu & d& muc (0,25g, 1,13mmol, dd tinh khiét > 97% theo UV a/a, d¢ thu
hdi: 20%). MS (m/z) 222 (M+H").
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Quy trinh diéu ché 11
1-phenylpiperidin-4-carbonyl clorua

O 0]

HO Cl
/LKG\I SOCl,, DCM /k@\]
0-25°C \©

Dung dich chira axit 1-phenylpiperidin-4-carboxylic (500mg, 2,43 6mmol)
trong DCM (10ml) dugc khudy trong mdi trudng nito & nhiét d6 0°C dugce b6 sung
SOCl, (0,889ml, 12,18mmol) nho giot trong 5 phut. Hon hop phan Gng nay duoc
khudy & nhiét do 0 - 25°C trong 16 gio. TLC cho thdy chét ban dau dugc tidu thy
hét, va hdn hop nay dugc co trong chan khong (trong moi trudng nito) dé thu duoc
1-phenylpiperidin-4-carbonyl clorua (520mg, 2,325mmol, hi¢u suét 95%), san pham
nay dugc xac nhéan bang TLC va dugc st dung trong budce tiép theo.

Chét trung gian sau day dugc st dung d8 didu ché cac hop chit vi du néu & s
muc duoc téng hop bing cach st dung cac phuong phap tuong tu nhu cac phuong

phap duoc md ta & trén. Thionyl clorua ¢ thé dugc thay thé cho oxalyl clorua hodc

thudc thir Ghosez.
(0] O 0
o o
C,)J\@ Cl)k@ Cl/k@
NN NN N cl cl 0
U \H/\j 7)/ NBoc
= N~ O
o
0 0 o Q N
cl cr” ZCFE el cl cl
CN OMe
0
cl
Q
Jesli¥ee
N
N o N
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Quy trinh diéu ché 12
(E)-3-(6-metoxypyridin-3-yl)acrylaldehyt

~o DIBAL,
/(f }OEt CH4CN ¢ Y TOEt g1 78°C
PhyP= \ >

~
40°C Meo” N

Buéc 1: Dung dich chira 6-metoxypyridin-3-carbaldehyt (2g, 14,6mmol)
trong CH3CN kho (20ml) duoc bd sung (carbetoxymetylen)triphenylphosphoran
(5,59g, 16,06mmol) va hdn hop phan tmg dugc khudy & nhiét do 40°C o.n. Dung
mdi dugc lam bay hoi va san pham thé thu dugce dugc tinh ché biang phuong phap
sdc ky cot nhanh (Silica Cy/EtOAc tir 9/1 dén 0/1) dé thu duoc hop chit mong mudn
(3,01g, 14,5mmol, do tinh khiét: 100% theo UV a/a, d6 thu hoi: 99%). MS (m/z) 208
(M+H").

Budc 2: Dung dich chtra (E)-etyl 3-(6-metoxypyridin-3-yl)acrylat (3,01g,
14,5mmol) trong toluen khd (30ml) & nhiét d¢ -78°C duoc bd sung timg giot dung
dich 1M DIBAL trong toluen (31,9ml), va hén hop phan ng dugc khudy & nhiét do
nay trong 3 gid. Na,SO4x10H,0 duoc bd sung ting phan ¢ nhiét do -78°C, va hén
hop nay dugc khudy & nhiét do nay trong 30 phut sau d6 dugc dé 4m dén nhiét do
trong phong. Hon hop nay dugce khudy & nhiét do trong phong trong 1 gid. Chét rén
duoc loc (rira bang DCM) va dung dich nay dugc cd. San phém tho thu duoc duoc
tinh ché bing phuong phép séc ky cot nhanh (Silica, Cy/EtOAc tir 8/2 dén 4/6) dé
thu dugc (E)-3-(6-metoxypyridin-3-yl)prop-2-en-1-ol (2,09g, 12,65mmol, do tinh
khiét > 99% theo UV a/a, d6 thu hdi: 87%). MS (m/z) 166 (M+H").

Budc 3: Dung dich chta (E)-3-(6-metoxypyridin-3-yl)prop-2-en-1-ol (2,09g,
12,7mmol) trong DCM khan (25ml) duoc bd sung MnO, (16,55g, 190,5mmol), va
hdn hop phan tng duoc khudy & nhiét do trong phong trong 3 gid. Chét ran duoc
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loai b6 bing céch loc (rira bing DCM), va chat loc duge 1am bay hoi dén kho dé thu
duoc (E)-3-(6-metoxypyridin-3-yl)acrylaldehyt (1,9g, 11,64mmol, do tinh khiét:
>99% theo UV a/a, d6 thu hdi: 92%). MS (m/z) 164 (M+H").

Céc chét trung gian sau day dugc st dung d2 didu ché cac hop chat vi du néu
& d& muc duoc tdng hop bang cach st dung cac phuong phép tuong tu nhu cac

phuong phéap duge mo ta & trén.

0 0
/C(\/\L " "H " "H
|
F
HsC HaC HsC
F
0 0
HaC
o) 0 0
WL H X "H X "H
O N
F4C MeO
o) o) o)
]~
L L
CHs cl F
. o)
WH
CH,

Quy trinh diéu ché 13
(E)-4-(3-oxoprop-1-en-1-yl)benzonitril
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0

DIiBAL,
/[i::f/\ ‘j}—OEt CH3CN /[i:j/»§;/ﬂ\05t tol, -78 °C
P —_—
NC Phs 40°C

NC

W DA” NOHHOL W o Q/\)L

NMP, 110°C  NC

Budc 1: 4-formylbenzonitril (1g, 7,63mmol) trong CH3CN kho (8ml) duoc b6
sung (carbetoxymetylen)triphenylphosphoran (2,9g, 8,39mmol) va hdn hop phéan
tng duoc khudy & nhiét do 40°C qua dém. Hon hop phan (g nay dugc pha lodng
bang EtOAc va dugc rira béng dung dich NaHCO3 5%, dung mdi hiru co dugce loai
bo trong chan khong dé thu duoc 3,9g chit thd. Chét thd duoc tinh ché bang Biotage
System Flash (SNAP100, tir Cy 100% dén Cy/EtOAc 7/3), céc phéan doan dugc thu
gom dé thu dugce 1,64g (107%) hop chit mong mudn. MS (m/z) 202 (M+H).

Budc 2: Etyl (2E)-3-(4-xyanophenyl)prop-2-enoat (1,6g, 7,95mmol) dugc
hoa tan trong 15ml toluen khd, va dung dich nay duoc lam lanh xubng -78°C. Dung
dich DIBAL (1M trong toluen, 22,3ml, 22,26mmol) dugc bd sung nho giot trén 40
phat, va hdn hop phan ung duoc khudy & nhiét o nay trong 1,5 gio. Phan tmg nay
duoc 1am 4m dén nhiét do -30/20°C va dugc 1am dimg bang EtOAc (5ml) va nuée
natri kali tartrat bdo hoa (mudi Rochelle) (30ml), sau d6 béang cach khudy manh trong
30 phut. Phan chira nuéce duge chiét bang EtOAc va 16p hitu co két hop duoc rira
bang nude mudi, dugc lam kho va dugce cd trong chan khong dé thu duoc 612mg
duéi dang hon hop ctia ruou va aldehyt tuong tmg. Hon hop nay duoc tinh ché bang
phuong phap séc ky cot nhanh (Silica, Cy/EtOAc tir 9/1 dén 0/1) dé thu dugc san
phdm duéi dang hén hop (419mg, 2,63mmol, 33%). MS (m/z) 163 (aldehyt)160
(nitril) (M+H).

Budce 3: Dung dich chtra hdn hop néu trén (419mg, 2,6mmol) trong NMP
(6ml) duoc bd sung hydroxylamin hydroclorua (269mg, 3,9mmol). Hon hop nay
dugc khudy & nhiét @& 100°C trong 1 gio sau d6 & nhiét do 110°C trong 5 gio. Hon

hop nay dugc pha lodng bang EtOAc va duoc rira béng nuée mudi. Lép hitu co duge
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lam khd (Na;SO4) va duoc 1am bay hoi. Chét tho duge tinh ché bang phwong phap
sic ky cot nhanh (Silica, Cy/EtOAc tir 8/2 dén 2/8) dé thu dugc rugu mong mudn
(238mg, 1,5mmol, do tinh khiét: 73% theo UV a/a, dd thu hdi: 57%). MS (m/z) 160
(M+H™).

Buéc 4: Dung dich chta rugu (238mg, 1,5mmol) trong DCM khan (10ml)
duoc bd sung MnO; (1,95g, 22,5mmol), va hdn hop phan tmg dugc khudy ¢ nhiét
do trong phong trong 5 gio. Chét rén dugc loai b bang cach loc (rira bang DCM),
va chét loc duoc lam bay hoi dén kho dé thu duoc hop cht néu & dé muc (193mg,
d6 tinh khiét: 92% theo UV a/a, d6 thu hdi 82%).

Chét trung gian sau ddy dugc sir dung dé didu ché céc hop chét vi dunéu ¢ dé
muc duge tdng hop bang cch st dung cac phuong phép tuong tw nhu cac phuong
phap dugc md ta & trén.

0
" "H

CN

Quy trinh diéu ché 14
(E)-3-(4-clophenyl)acrylaldehyt

H 0
o _pHo W " H
PheP —_
40 °C
cl cl

Triphenylphosphornyliden axetaldehyt (1,08g, 3,55mmol) dugc hoa tan trong
2,5ml DMF kho va 4-clobenzaldehyt (0,5g, 3,55mmol) dugc bd sung va hon hop
phan tmg duogc khudy & nhiét do trong phong qua dém. UPLC cho thiy phan tng
chua hoan thanh, va hdn hop phan tmg ndy dugc gia nhiét ¢ nhiét do 40°C trong 8
gio va sau do dugce dé & nhiét do trong phong qua dém. Mac du UPLC cho thiy van
chua hoan thanh, hdn hop phan tng dugc pha loéng bang EtOAc va dugc rira trong

-102-



30747

dung dich NaHCO; lanh & ndng d 5% (25ml x 4 1an). Pha hitu co duge lam kho
bing Na,SO, duge loc va ¢6 dudi ap sudt giam. Chat thd nay (1,2g) dugc st dung
trong budc tiép theo ma khdng cn bude tinh ché thém nao khéc. MS (m/z) 167
(M+H™).

Céc chét trung gian sau day dugc st dung @8 diéu ché cac hop chét vi du néu
& d& muc duge tdng hop bang cach st dung cac phuong phép tuong ty nhu cac
phuong phéap duge mo ta & trén. THF, 2-MeTHF va toluen co thé dugc st dung thay
cho DMF. Nhiét d6 c6 thé dugc ting dén 80°C.
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Diéu ché 15
(B)-etyl 3-(1-tosyl-1H-indol-5-yl)acrylat
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o)
CHACN NaH, TsCl, " T"OEt
j»OEt e __THF
HN. PhaP= 0°Ctort  TS=N___

Buéc 1: Dung dich chira 1H-indol-5-carbaldehyt (1,5g, 8,96mmol) trong
CH;CN khd (15ml) duoc bd sung (carbetoxymetylen)triphenylphosphoran (3,43g,
9,85mmol), va hdn hop phéan tmg duoc khudy & nhiét do trong phong 40°C o.n. Hon
hop phan Gng nay dugc pha lodng bang EtOAc va duoc rira bang dung dich NaHCOs
(5%). Cac pha dugc phén tach, 16p hitu co duge co trong chan khong. Chét tho duogc
tinh ché bing phuong phép séc ky cot nhanh (Silica, Cy/EtOAc tir 95/5 dén 7/3) dé
thu duoc este mong mubn (2,16g, 10,03mmol, do tinh khiét: 95% hdn hop céc chét
ddng phan, do thu hdi: 97%) & dang chat rin mau trang. MS (m/z) 216 (M+H?").

Budce 2: Huyén pht chira NaH (481mg, 12,04mmol) trong THF (30ml) dugc
bd sung este (2,16g, 10,03mmol) & nhiét d§ 0°C. Sau khi dugc khudy & nhiét d6 0°C
trong 30 phut, 4-metylbenzen-1-sulfonylclorua (2,87g, 15,05mmol) dugc bb sung
ting phan vao hdn hop nay va hon hop nay duge khudy & nhiét do trong phong trong
5 gio. UPLC cho thdy su hién dién ctia san phdm va chit ban d4u. Hon hop phan
tng nay dugc 1am lanh xudng 0°C va NaH (80 mg) tiép tuc dugc bd sung. Hon hop
phan ung nay dugc khudy trong 30 phut sau d6 4-metylbenzen-1-sulfonylclorua (382
mg) dugc bd sung. Hon hop phéan g nay dugc khudy & nhiét do trong phong o.n.
Ngay hom sau UPLC kiém tra van cho thdy su hién dién ctia chat ban dau. Phan tmg
ndy duoc lam lanh xubng 0°C va NaH (80 mg) dugc bd sung vao sau d6 phan tmg
duoc khudy & nhiét d6 trong phong trong 2 gid. Dung dich NH4Cl b&o hoa va nudce
mudi duoce bd sung vao hdn hop nay va pha chira nuée dugce chiét bang EtOAc. Cac
16p hitu co két hop duoc lam kho bang Na,SO4 va duoc cb trong chan khong. San
phim tho thu dugc duge tinh ché bang phuong phép sic ky cot nhanh (Silica,
Cy/EtOAc tir 1/0 dén 8/2) dé thu duoc hop chit néu & dé muc (3,279g, 8,88mmol,
5 tinh khiét 97% theo UV a/a, dd thu hdi: 88%) & dang chat bot mau hong. MS
(m/z) 370 (M+H").
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Céc chéit trung gian sau ddy dugc st dung d8 didu ché cac hop chét vi du néu
& dé muc duge tdng hop bing cach sir dung cic phuong phdp twong tu nhu cac

phuong phap dugc md ta & trén.
o)
O
S Ts
Ts—N = o \

Quy trinh diéu ché 16
(E)-etyl 3-(1-tosyl-1H-indol-6-yl)acrylat

H. O H__O

NaH, TsCl, 0 Ts 9
THF OEt  CHiCN y S
_ + - s OEt
Ph3P_ \
HN Ts~N

— —

Buége 1: Huyén phu chira NaH (620mg, 15,5mmol) trong THF (25ml) dugc
bd sung 1H-indol-6-carbaldehyt (1,5g, 10,33mmol) ¢ nhiét d6 trong phong. Sau khi
duoc khudy & nhiét do trong phong trong 20 phit, 4-metylbenzen-1-sulfonylclorua
(2,95¢g, 15,5mmol) dugc bd sung vao hon hop nay dugc dé khudy & nhiét do trong
phong qua dém. UPLC cho thay sy hién dién cda san phdm va chit ban dau. Dung
dich NH4Cl bdo hoa duogc bd sung vao hdn hop ndy va pha chira nude dugce chiét
bang EtOAc. Cac 16p hiru co két hop dugc lam kho béng natri sulphat va dugc cd
trong chan khéng dé thu dugc 5,47g san phdm thd, san phim thé ndy duge tinh ché
bang hé théng Biotage Sp1 (SNAP340, tir Cy 100% dén Cy/EtOAc 8/2), & thu duge
1,48g (48%) tosylated aldehyt. MS (m/z) 300 (M+H").

Buéc 2: 1-[(4-metylbenzen)sulfonyl]-1H-indol-6-carbaldehyt (1,46g,
4,91mmol) trong CH;CN kho (16ml) duoc bd sung
(carbetoxymetylen)triphenylphosphoran (1,88g, 5,4mmol) va hon hop phan tng
duoc khudy & nhiét do 40°C trong 2 gid. Hon hop phéan tng nay dugc pha loéng
bang EtOAc va duoc rira bang dung dich NaHCOj; (5%), dung méi hitu co dugc loai
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b6 trong chan khong dé thu duge 2,8g chit thd, chit thd dugc tinh ché bang hé théng
Biotage Sp4 (SNAP100, tir Cy 100% dén Cy/EtOAc 8/2), dé thu duogc 1,26 (69%)
hop chét néu ¢ dé muc. MS (m/z) 370 (M+H").

Quy trinh diéu ché 17
(E)-3-(3-flophenyl)acrylaldehyt

~ EDC, EtOH, = DIBAL, ~
Q\)kC)H DMAP, DCM ont DCM, '78 oC Q\/\OH
B — -_
F F F
0
" "H
PCC, DCM

Budc 1: Dung dich chua axi: (E)-3-(3-flophenyl)acrylic (2,88g, 17,33mmol)
trong DCM (1ml) duogc bd sung EDC (3,49g, 18,20mmol) va DMAP (0,212g,
1,733mmol). Hon hop phan tmg nay dugc khudy trong 15 phit va sau d6 etanol
(10,12ml, 173mmol) dugc bd sung va hon hop phéan tmg dugc khudy qua dém. Sau
d6, hon hop phéan tng duge cd va nghién trong DCM va dugc ria bang HCI IN,
nuéc, natri bicarbonat bdo hoa sau d6 bang nudce mudi. Lép hitu co duge lam khd
bang Na,SOy, duoc loc va sau d6 dugc co dé thu duoc 3,06g chét thé. MAu nay dugc
str dung cho phan Ung tiép theo ma khong can tinh ché thém. 'H NMR (DMSO-ds)
Sppm: 7,60-7,71 (m, 1H), 7,55 (d, J=7,8 Hz, 1H), 7,45 (td, J=8,0, 6,1 Hz, 1H), 7,19-
7,31 (m, 1H), 6,71 (d, J=16,2 Hz, 1H), 4,20 (q, J=7,1 Hz, 2H), 1,26 (t, J=7,1 Hz,
3H)

Buéc 2: Dung dich chita (E)-etyl 3-(3-flophenyl)acrylat (3,06g, 15,76mmol)
trong DCM (2ml DCM/mmol este) dugc xur ly tur tur bing cach bd sung nhéd giot
DIBAL-H (33,1ml, 33,1mmol) trong DCM & nhiét d¢ -78°C. Hon hop thu dugc nay
duge khudy trong 2 gior & nhiét d6 -78°C va sau d6 dugc lam dimg béng NaOH 10%
va dugc d& 4m dén nhiét d6 moi truong xung quanh qua thoi gian. Hon hop phan

tng ndy duoc khudy qua dém dé cho phép NaOH lam tan DIBAL cén. Lép hitu co

-106-



30747

duge rira bang nude, HCI 1N, va nuée mudi. Lép hitu co sau dé duoc 1am khd bang
MgSQ4, duoc loc, va sau do dugc co dé thu duoc 1,81g chét thd. Phan cin duoc st
dung tryc tiép trong phan tng tiép theo ma khéng can tinh ché thém. 'H NMR
(DMSO-ds) 8: 7,36 (td, J=7.8, 6,3 Hz, 1H), 7,22-7,31 (m, 2H), 7,00-7,07 (m, 1H),
6,53-6,61 (m, 1H), 6,42-6,51 (m, 1H), 4,94 (t, J=5,6 Hz, 1H), 4,10-4,17 (m, 2H)

Buéc 3: Dung dich chta (E)-3-(3-flophenyl)prop-2-en-1-ol (1,8lg,
11,89mmol) trong DCM (24ml) duoc bo sung 8g Xelit sau d6 dugce bd sung PCC
(3,85g, 17,84mmol). Phan tng nay dugc theo doi bang LC/Ms. Sau khi phan tng
duoc hoan thanh hon hop nay dugce loc va duge co. Chét dAu mau nau duoc tinh ché
bang phuwong phép tinh ché pha thudng EtOAc va Hexan 10% dén 60%. Cac phan
doan tinh khiét duoc thu gom va dugc co dé thu dugc 1,12g hop chit néu & dé muc
(63%). NMR thich hop véi céu tric. IH NMR (400 MHz, DMSO-ds) & ppm 9,69
(d, J=7,83 Hz, 1 H) 7,74 (d, J/=15,92 Hz, 1 H) 7,67 (dt, J=10,23, 1,96 Hz, 1 H) 7,55
-7,64 (m, 1 H) 7,51 (td, J=7,89, 5,94 Hz, 1 H) 7,23 - 7,40 (m, 1 H) 6,94 (dd, J=16,04,
7,71 Hz, 1 H).

Quy trinh diéu ché 18
5-phenyl-4,5-dihydro-1H-pyrazol

O

HN-N
~ H H N/NHZ t-BuOH
2 reflux

Hydrazin (6,84ml, 190mmol) duoc gia nhiét dén nhiét d6 hoéi luu. Dung dich
chtra xinnamaldehyt (10g, 76mmol) trong fert-butanol (20ml) duogc bb sung nho giot
va hdn hop nay duoc hdi luu qua dém. Hon hop phan tmg nay dugc cd dudi ap suat
giam. Chat thé sau d6 duoc pha lodng bing DCM va dugc rira bang nude. Cac 16p
hitu co két hop duoc rira bang nude va sau d6 dugc 1am khd bang Na,SO,, duge loc

va ¢d dudi ap sudt giam dé thu dugc S-phenyl-4,5-dihydro-1H-pyrazol (9,4g,
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64,3mmol, hiéu suét 85%) & dang chit ddu mau vang. San pham nay duoc dua vao
phén tmg tiép theo ma khéng can tinh ché thém. MS (m/z) 147 (M+H").

Quy trinh diéu ché 19
5-phenyl-4,5-dihydro-1H-pyrazol

o HN-N,
e H H NfNHZ t’B‘UOH
2 hoi luu

Hydrazin (6,84ml, 190mmol) dugc gia nhiét dén nhiét d6 hoi luu. Dung dich

chtra xinnamaldehyt (10g, 76mmol) trong fert-butanol (20ml) duoc bd sung timg
giot va hon hop nay duoc hdi luu qua dém. Hon hop phan tmg ndy dugc cd dudi ap
sudt giam. Chét thd sau dé dugc pha lodng bing va duoc rira bang nude. Cac 16p
hitu co két hop duoc rira bang nude va sau d6 duge lam khd bang Na,SO,, dugce loc
va ¢ dudi ap suit giam dé thu dugc S5-phenyl-4,5-dihydro-1H-pyrazol (9.,4g,
64,3mmol, hiéu sut 85%) & dang chit ddu mau vang. San pham nay duoc dua vao
phén tmg tiép theo ma khéng can tinh ché thém. MS (m/z) 147 (M+H").

Céc chét trung gian sau day duoc sir dung dé didu ché cac hop chat vi du néu
& dé& muc duogc tdng hop bing céch sir dung cac phuong phéap tuwong tu nhu céc
phuong phap duge mo ta ¢ trén.

N

Cl

Cl

Quy trinh diéu ché 20
3-(4,5-dihydro-1H-pyrazol-5-yl)-5-flopyridin
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o) HN’N\
t-BuOH
S H /NHZ —_—
N HoN soecc  N°
Y Z

Hydrazin monohydrat (65% trong luong/trong luong trong nudc, 2,46ml,
33,1mmol) duoc bd sung vao dung dich chira 3-(5-flopyridin-3-yl)prop-2-enal (1g,
6,62mmol) trong fert-butanol (25ml). Dung dich phan tmg nay duoc gia nhi€t ¢ nhiét
do 80° qua dém sau d6 dung moi dugc loai bo trong chan khong. Chét th6 dugc tinh
ché bang phwong phép séc ky cot nhanh (Silica gel; AcOEt 100% dén AcOEt/MeOH
97/3) 1am chét rira giai) dé thu duoc 3-(4,5-dihydro-1H-pyrazol-5-yl)-5-flopyridin &
dang chit ddu mau cam (0,800g, do thu hdi 73,2%) & dang chat ddu mau cam. MS
(m/z) 156 (M+H").

Céc chét trung gian sau day duogc st dung dé didu ché cac hop chit vi du néu
& d& muc duoc tdng hop bang cach st dung cic phuong phép twong tu nhu cac
phuong phéap dugc mo ta ¢ trén véi nhiét do phan ung trong khoang 80-95°C. Trong
mot sb trudng hop etanol duoc thay thé cho fert-butanol. Trong mét s6 trudng hop
hdn hop phéan tng thé dugc phan bd vao gitra dung moi hitu co, nhu DCM, va nudc;
pha hitu co dugc lam kho va duoc cd va san phém tho phén tach dugc duge st dung

trong bude tiép theo ma khong cin thém phép tinh ché bat ky ndo.

-N -N -N -
HN-N HNTY HN-T HN-N, HN-N,
L~ 7 L~
MeO Me Me NC
CN
HNN N N N -N
F Q)\)
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F cl
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Quy trinh diéu ché 21

3-metyl-5-phenyl-4,5-dihydro-1H-pyrazol
Q HN-N,

Et,0
WCH3 + HZN,NHZ J——

Hydrazin hydrat (2,6ml, 82,2mmol) dugc hoa tan trong Et,O (15ml) va dung

dich duge 1am lanh xubng 0°C trong bon nude da. (E)-4-phenylbut-3-en-2-on (1g,

6,85mmol) da dugc hoa tan trong Et,O (10ml) duoc bd sung tir tir va hdn hop phan

g nay duoc khudy trong 18 gid, trong thoi gian dé hdn hop phan tmg nay dugce dé

am dén nhiét d6 trong phong. Hon hop phan ting niy sau d6 dugc cd trong chan

khong va duoc phan bd gitra DCM (100ml) va nude (100ml), 16p chira nude dugce

phan tach va duoc rira bing DCM (100ml), céc phan doan hitu co két hop sau d6

duoc c6 trong chan khong dé thu duoc chat ddu mau vang, 1,153 g. MS (m/z) 147

(M+H") 161,1.
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Céc chét trung gian sau day duogc st dung dé didu ché cac hop chat vi du néu
& d& muc duoc téng hop bing céch st dung cac phuong phép tuong tw nhu céc

phuong phép duge mo ta & trén.

-N
HN N HN’N\
N\
| N
p

Vidul
(5-(5-flopyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl)(1-(5-metylpyrimidin-2-
yl)piperidin-4-yl)metanon

0 (COCl),, DMF,

N
HO DCE, 0 °C; 0 Ne=
NN, sau do DIPEA DCE N N
T\)\ 0 °c dén ﬁHN“N N
¥/
N A en, )
N =
5

Dung dich chira oxalyl clorua trong DCE khan(1ml) duoc bd sung mot giot
DMF & nhiét d6 0°C. Hon hop nay dugc khudy trong 10 phit, va dung dich chira
axit 1-(5-metylpyrimidin-2-yl)piperidin-4-carboxylic (135mg, 0,52mmol) trong
DCE khan(2ml) dugc bd sung & nhiét d6 0°C. Hon hop nay dugc khudy trong 45
phut sau d6 dung dich chira 3-(4,5-dihydro-1H-pyrazol-5-yl)-5-flopyridin (86mg,
0,52mmol) va DIPEA (0,27ml, 1,56mmol) trong DCE khan(2ml) dugc b6 sung nho
giot & nhiét do 0°C. Hdn hop nay dwoc d& 4m dén nhiét do trong phong va dugc
khudy & nhiét do nay trong 30 phut. Dung dich ndy dugc c6 va duge dua vao tinh
ché pha dao (2 14n) dé thu dugc hop chit néu & d& muc (21mg, 0,057mmol, dd tinh
khiét: 99% theo UV a/a, d6 thu hdi: 11%). "H NMR (DMSO-ds) 8 ppm 8,47 (d, J=2,8
Hz, 1H), 8,28 (t, J=1,6 Hz, 1H), 8,20 (d, J=0,8 Hz, 2H), 7,46 (dt, J=9,6, 2,4 Hz, 1H),
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7,28 (t, J=1,6 Hz, 1H), 5,40 (dd, J=12,0, 5,2 Hz, 1H), 4,59 (dd, J=13,1, 2,8 Hz, 2H),
3,52 (ddd, J=19,0, 12,1, 1,5 Hz, 1H), 3,29-3,39 (m, 1H), 2,88-2,98 (m, 2H), 2,84
(ddd, J=18,9, 5,3, 1,8 Hz, 1H), 2,07 (s, 3H), 1,69-1,88 (m, 2H), 1,31-1,52 (m, 2H).
MS (m/z) 369 (M+H").

Chét trung gian sau day dugc tdng hop theo cach twong tu:

o)

JbBoc

Céc hop chét sau day dugc tdng hop theo cach twong tu. Céac hop chat dugc

tach duéi dang céc chat triét quang. Qué trinh tach HPLC bét ddi tach chat dong
phan dbi hinh hoat tinh riéng 1& duge thuc hién trong céac vi du dugc lua chon, nhu
duoc bidu thi bing cdu trac. CAu hinh tuyét dbi cia chat dong phan ddi hinh hoat
tinh duoc gan 1a (S) trong ting truong hop, cén ctr vao viée gan (S)-2,2-dimetyl-1-
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on la chdt ddng phan dbi hinh
hoat tinh nhu dugc mo ta trong vi du 13. Phuong phap diéu ché: Cot Chiralcel OD-
H 30mm x 25cm; 30% EtOH / Heptan, téc d6 = 30ml/phit, chiéu dai budc séng
215nm.

vi Tén Céu trac HNMR 1(\1/\I/IS+
du LC thoi gian luu (phtt) Hy"

'H NMR (400 MHz,
DMSO-d6) & ppm 8,07 (d,
N J=3,3 Hz, 1H), 7,47 (ddd,
v T34 o, b 71
y1)(5-phenyl-4,5- ° 737 o St 7074|353
2 | dihydro-1H- %\)\Q@ o 687 (4. 165

ydro- ! "~ | (m, 2H), 6,87 (dd, J=9,3,
Pi/razo- - 3,3 Hz, 1H), 531 (dd,
yl)metanon J=11,9, 4,8 Hz, 1H), 4,22
(d, J=12,9 Hz, 2H), 3,49
(ddd,J=18,8,11,9, 1,6 Hz,
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1H), 3,26-3,36 (m, 1H),
2,81-2,94 (m, 2H), 2,67
(ddd, J=18.8, 4,7, 1,8 Hz,
1H), 1,68-1,90 (m, 2H),
1,41-1,62 (m, 2H)

(8)-(1-(5-
flopyridin-2-
yl)piperidin-4-
y1)(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

Qc*\@ﬂ

'H NMR (400 MHz,
DMSO-d6) d ppm 8,07 (d,
J=3,2Hz, 1H), 7,47 (ddd,
J=93, 8,3, 3,2 Hz, 1H),
7,32 (m, 2H), 7,23 (m,
2H), 7,11 (m, 2H), 6,87
(dd, J=9,3, 3,4 Hz, 1H),
5,31 (dd, J=12,0, 4,6 Hz,
1H), 4,22 (m, 2H), 3,49
(m, 1H), 3,32 (m, 1H),
2,88 (m, 2H), 2,67 (ddd, J
= 18,8, 4,6, 1,7 Hz, 1H),
1,87 (m, 1H), 1,74 (m,
1H), 1,53 (m, 2H).

Phuong phap LC 3: 1,00
phut

353
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(1-(5-
metylpyridin-2-
yl)piperidin-4-
y1)(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'"H NMR (400 MHz,
DMSO-d6) & ppm 7,90-
7,94 (m, 1H), 7,28-7,37
(m, 3H), 7,20-7,26 (m,
2H), 7,07-7,13 (m, 2H),
6,75 (d, J=8,8 Hz, 1H),
5,30 (dd, J=12,0, 4,7 Hz,
1H), 4,24 (d, J=12,9 Hz,
2H), 3,49 (ddd, J=18,8,
11,9, 1,6 Hz, 1H), 3,26-
3,36 (m, 1H), 2,76-2,89
(m, 2H), 2,67 (ddd,
J=18.,9, 4,5, 1,8 Hz, 1H),
2,12 (s,3H), 1,63-1,88 (m,
2H), 1,41-1,60 (m, 2H)

349

(1-(5-
metylpyrimidin-
2-yl)piperidin-4-
y1)(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 8,20 (d,
J=0,8 Hz, 2H), 7,28-7,35
(m, 2H), 7,20-7,26 (m,
2H), 7,07-7,13 (m, 2H),
5,30 (dd, J=11,9, 4,5 Hz,
1H), 4,60 (d, J=12,4 Hz,
2H), 3,49 (ddd, J=18,9,
11,9, 1,5 Hz, 1H), 3.,30-
3,41 (m, 1H), 2,94 (tdd,
J=12,7, 7,6, 2,7 Hz, 2H),
2,67 (ddd, J=18,9, 4,5, 1,8
Hz, 1H), 2,06 (s, 3H),
1,67-1,89 (m, 2H), 1,34-
1,54 (m, 2H)

350

(1-(5-
flopyrimidin-2-
yl)piperidin-4-
yl)(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) 8 ppm 8,43 (d,
7=0,8 Hz, 2H), 7,27-7,36
(m, 2H), 7,19-7,26 (m,
2H), 7,06-7,14 (m, 2H),
531 (dd, J=11,7, 4,7 Hz,
1H), 4,56 (d, J=12,6 Hz,
2H), 3,49 (ddd, J=18,9,
11,9, 1,5 Hz, 1H), 3,29-
3,42 (m, 1H), 3,00 (tdd,
7=12,7, 7,7, 2,8 Hz, 2H),
2,67 (ddd, J=18,8, 4,7, 1,8
Hz, 1H), 1,88 (d, J=11,1

354
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Hz, 1H), 1,74 (d, J=11,4
Hz, 1H), 1,35-1,56 (m,
2H)

(S)-(1-(5-
flopyrimidin-2-
yl)piperidin-4-

'H NMR (400MHz,
DMSO-ds) & = 8,42 (d,
J=1,0 Hz, 1H), 7,34 7,28
(m, 2H), 7,25 — 7,20 (m,
2H), 7,12 — 7,08 (m, 2H),
5,30 (dd, J=12,0, 4,6 Hz,
1H), 4,59 — 4,52 (m, 2H),
3,49 (ddd, J=18,9, 11,9,

y1)(5-phenyl-4,5- %%Q%} 1,5 Hz, 1H), 3,36 (tt,|354
dihydro-1H- -~ =" J=11,5, 3,8Hz, 1H), 3,05
pyrazol-1- —2,95 (m, 2H), 2,67 (ddd,
yl)metanon J=19,0, 4,6, 1,8Hz, 1H),

1,91 — 1,70 (m, 2H), 1,56

—1,37 (m, 2H).

Phuong phap LC 3: 1,15

phut

IH NMR (400 MHz,

DMSO-d6) d ppm 8,34 -

8,50 (m, 2 H) 7,33 - 7,43

(m, 2 H) 7,24 - 7,32 (m, 1
(1-(5- H) 7,12 - 7,24 (m, 2 H)
flopyrimidin-2- 5,63 (dd,J=12,3,5,3 Hz, 1
yDpiperidin-4- H) 4,45 - 4,63 (m, 2 H)
1)(5-phenyl-3- : 3,82 (ddd, J=18,7, 12,5,
y)>-pheny O~ | 18 Hz, 1 H) 3,32 - 345|422

(triflometyl)-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

(m, 1 H), 3,01 - 3,12 (m, 2
H), 2,85 - 2,99 (m, 1 H),
1,87 (d, J=11,1 Hz, 1 H)
1,77 (d, J=11,3 Hz, 1 H),
131-1,61 (m, 2 H)

Phuong phap LC 2: 1,34
phut

-115-




30747

(5-(5-flopyridin-
3-yl)-4,5-
dihydro-1H-
pyrazol-1-yl)(1-
(5-flopyrimidin-
2-yl)piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 8,47 (d,
J=2,5 Hz, 1H), 8,43 (d,
1=0,8 Hz, 2H), 8,28 (t,
J=1,8 Hz, 1H), 7,47 (dt,
J=9,9,2,3 Hz, 1H), 7,28 (t,
J=1,6 Hz, 1H), 5,40 (dd,
J=12,1, 5,3 Hz, 1H), 4,56

"1 d, J=10,6 Hz, 2H), 3,52

(ddd, J=18.9, 12,1, 1,5 Hz,
1H), 3,29-3,40 (m, 1H),
2,93-3,05 (m, 2H), 2,84
(ddd, J=19,1, 5,2, 1,8 Hz,
1H), 1,71-1,91 (m, 2H),
1,34-1,54 (m, 2H)

373

10

(8)-(5-(5-
flopyridin-3-yl)-
4,5-dihydro-1H-
pyrazol-1-yl)(1-
(5-flopyrimidin-
2-yl)piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,47 (d,
J=2,5 Hz, 1H), 8,43 (s,
2H), 8,29 (s, 1H), 7,47 (d,
J=9,7 Hz, 1H), 7,29 (s,
1H), 5,41 (dd, J=11,9, 5,0
Hz, 1H), 4,56 (d, J=12,1
Hz, 2H), 3,52 (dd, J=18,8,
12,1 Hz, 1H), 3,35 (m,
1H), 2,99 (m, 2H), 2,84
(dd, J=19,0, 4,2 Hz, 1H),
1,87 (d, J=12,1 Hz, 1H),
1,76 (d, J=12,1 Hz, 1H),
1,45 (m, 2H)

Phuong phap LC 3: 0,94
phut

373

11

(5-(5-flopyridin-
3-yl)-4,5-
dihydro-1H-
pyrazol-1-yl)(1-
(pyrimidin-2-
yl)piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) 8 ppm 8,47 (d,
1=2,5 Hz, 1H), 8,33 (d,
J=4,8 Hz, 2H), 8,28 (s,
1H), 7,46 (dt, J=9,7, 2,2
Hz, 1H), 7,28 (s, 1H), 6,59
(t, J=4,8 Hz, 1H), 5,40
(dd, J=12,0, 5,3 Hz, 1H),
4,65 (d, J=12,0 Hz, 2H),
3,51 (ddd, J=19,1, 12,0,
1,5 Hz, 1H), 3,28-3,42 (m,

355
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1H), 2,91-3,03 (m, 2H),
2,83 (ddd, J=19,0, 5,2, 1,6
Hz, 1H), 1,70-1,92 (m,
2H), 1,31-1,55 (m, 2H)

1-(4-(5-
(benzo[d][1,3]dio
xol-5-yl)-4,5-

12 | dihydro-1H-
pyrazol-1-
carbonyl)piperidi
n-1-yl)etanon

'H NMR (400 MHz,
DMSO-d6) & ppm 7,21 (s,
1H), 6,34 (d, J=8 Hz, 1H),
6,63 (m, 1H), 6,59 (m,
1H), 5,98 (s, 2H), 5,22
(dd, J=12, 4,6 Hz, 1H),
4,35 (m, 1H),3,82 (d, J=
13,5 Hz, 1H), 3,43 (dd,
J=18,5,11,9 Hz, 1H), 3,27
(m, 1H), 3,09 (m, 1H),
2,63 (m, 2H), 1,98 (s, 3H),
1,80 (m, 1H), 1,69 (m,
1H), 1,55-1,25 (m, 2H)

Phuong phép LC 1: 1,85
phut

344

Vidu 13

(S)-2,2-dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on

9
8 t-BUOH
J%{%& A e =
i héi luu

Budc 1: Hydrazin (6,84ml, 190mmol) dugc gia nhiét dén nhiét do hdi luu.
Dung dich chira xinnamaldehyt (10g, 76mmol) trong #-BuOH (20ml) dugc b sung
ting giot va hén hop nay duge hdi luu qua dém. Hon hop phén tng nay dugc co
dudi ap suét giam. Chat tho sau d6 dugce pha lodng va dugc rira bang nude. Cac 16p

hitu co két hop dugc rua béng nudce va sau d6 duoc lam kho béng Na,SOy4, dugce loc

DPEA, DM f
1. Tachbatdoi ™
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vi ¢d dudi ap sudt giam dé thu duoc 5-phenyl-4,5-dihydro-1H-pyrazol (9,4g,
64,3mmol, hiéu suét 85%) ¢ dang chit diu mau vang. San phdm nay duogc dua vao
phan tmg tiép theo ma khong can tinh ché thém. MS (m/z) 147 (M+H").

Buéc 2: Dung dich chta 5-phenyl-4,5-dihydro-1H-pyrazol (150mg,
1,026mmol) trong DCM (3ml) duoc bd sung DIPEA (0,376ml, 2,155mmol) sau do
duoc bd sung pivaloyl clorua (0,153ml, 1,129mmol). Phan Gmg nay rét tda nhiét. Sau
15 phat LC/MS dugc thuc hién cho thdy phan ng hoan thanh. Phan Gmg nay dugc
¢6 va sau d6 duoc nghién trong DMSO va duge tinh ché bing HPLC diéu ché dé thu
duoc chét triét quang tinh khiét. "H NMR (400 MHz, DMSO-de) § ppm 1,25 (s, 9
H), 2,55 (ddd, J=18,7, 4,6, 1,8 Hz, 1 H), 3,37 (ddd, J=18,8, 11,9, 1,6 Hz, 1 H), 5,31
(dd, J=11,9, 4,6 Hz, 1 H), 7,05 - 7,12 (m, 2 H), 7,18 (t, J=1,6 Hz, 1 H), 7,20 - 7,25
(m, 1 H), 7,28 - 7,34 (m, 2 H). MS (m/z) 231 (M+H").

Céc chét ddng phan déi hinh dugc phan téach bing phuong phap sic ky bat doi
trong HPLC pha dao (c6t IC, EtOH:Heptan 10:90) dé thu duogc 75mg (30%) (S)-2,2-
dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on. Cac cAu hinh tuyét
dbi clia cac chét ddng phan ddi hinh (R)(S) dugc xéac dinh bang phuong phap phén
tich ab initio VCD. MS (m/z) 231 (M+H"). '"H NMR (DMSO-ds) 6ppm: 7,28-7,36
(m, 1H), 7,16-7,27 (m, 1H), 7,04-7,12 (m, 1H), 5,32 (dd, J=11,9, 4,5 Hz, 1H), 3,38
(ddd, J=18,9, 11,9, 1,5 Hz, 1H), 2,56 (ddd, J=18,8, 4,5, 1,8 Hz, 1H), 1,26 (s, 9H).

Céc hop chét sau day duoc tdng hop theo cach tuong ty sir dung t-BuOH hodc
EtOH lam dung moéi trong buéc 1 va DCM hodc DMSO lam dung moi trong bude
2 cung v6i DIPEA hodc TEA lam amin bazo. Cac hop chit dugc tach & dang chét
triét quang. Phéan tach HPLC bét dbi, nhu trong vi du trén, dé tach chat dong phan
dbi hinh hoat tinh riéng 1& duoc thuc hién trén cac vi du dugc lya chon, nhu duge
thé hién bing cong thirc cAu tao. CAu hinh tuyét déi ciia chat déng phan ddi hinh
hoat tinh duoc gan 13 (S) trong mdi truong hop, can ¢l vao viée gan (S)-2,2-dimetyl-
1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on lam chit ddng phéan ddi hinh
hoat tinh nhu duoc moé ta trén day. Polyme lién két DIPEA duoc st dung trong vi
du 68 (xem bang).
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Vi Tén CAu trac 'HNMR MS

du LC thoi gian luu (phut) (M+H)*
L(5-(5- 'H NMR (400 MHz,
flopyridin-3- . DMSO-d6) & ppm 8,47 (d,
o 16 1), 740 (G
g =1, Z, , 1, t,

. Slyllﬁjfffgg NI 19,7, 2,2 Hz, 1H), 7.24 (t,| 5,
o >\\é I=1,6 Hz, 1H), 5,41 (dd,
. \ J=12,1, 5,1 Hz, 1H), 3,26-
;meypmpan P 3,47 (m, 1H), 2,73 (ddd,
on =189, 5,1, 1,8 Hz, 1H),

1,25 (s, 9H)
(S)-1-(5-(5- 'H NMR (400 MHz,
flopyridin-3- F DMSO-d6) & ppm 8,48 (br.
yl)-4,5- 7\ s., 1H), 8,26 (br. s., 1H),
dihydro-1H- | o 7,41 (d, J=9,6 Hz, 1H), 7,24

15 | pyrazol-1-yl)- | \= (s, 1H), 5,41 (dd, J=11,9, | 250
2,2- N 5,1 Hz, 1H), 3,41 (dd,
dimetylpropan \ J=18,6, 12,5 Hz, 1H), 2,73
-1-on 7 (dd, J=18,9, 3,5 Hz, 1H),

1,25 (s, 9H)

'H NMR (400 MHz,

DMSO-d6) & ppm 7,29-

7,38 (m, 2H), 7,22-7,28 (m,

1H), 7,19 (t, J=1,5 Hz, 1H),
gﬁgfﬁeﬁl(s ; 7,08-7,14 (m, 2H), 5,31 (dd,
. ’ 0 I=11,8, 4,6 Hz, 1H), 3,48

16 dlhydr‘l)'llH' (ddd, 1=18,9, 12,1, 1.5 Hz, | =’
pfraz‘" - N 1H), 3,08 (ddd, J=11,0, 7.6,
ylmetanon | 3.5 Hz, 1H), 2,66 (ddd,

1=18,8, 4,7, 1,8 Hz, 1H),
1,57-1,89 (m, SH), 1,07-
1,44 (m, SH)
'H NMR (400 MHz,
fflhl;gigyllés DMSO-d6) § ppm 7,70 (d,
L. J=8,3 Hz, 2H), 7,34-7,41

17 p{ i (m, 2H), 7,21-7,33 (m, 6H), | 265
y)(p- N 5,55 (dd, J=11,8, 5,3 Hz,
tolylymetanon _ 1H), 3,55 (ddd, J=18,9,

11,8, 1,5 Hz, 1H), 2,76
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(ddd, J=18,9, 5,0, 1,8 Hz,
1H), 2,38 (s, 3H)

18

(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
y1)(1-phenyl
piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 7,32-
7,38 (m, 2H), 7,18-7,29 (m,
4H), 7,14 (d, J=7,2 Hz, 2H),
6,95 (d, J=8,1 Hz, 2H), 6,77
(t, J=7,2 Hz, 1H), 5,34 (dd,
J=11,8, 4,6 Hz, 1H), 3,75
(d, J=12,5 Hz, 2H), 3,52
(ddd, J=18,9, 11,9, 1,4 Hz,
1H), 3,20-3,29 (m, 1H),
2,66-2,82 (m, 3H), 1,76-
1,96 (m, 2H), 1,58-1,75 (m,
2H)

334

19

(S)-(5-phenyl-
4,5-dihydro-
1H-pyrazol-1-
yh(-
phenylpiperidi
n-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) d ppm 7,33 (m,
2H), 7,21 (m, 4H), 7,12 (m,
2H), 6,93 (d, J = 7,8 Hz,
2H), 6,75 (t, J = 7,2 Hz,
1H), 5,32 (dd, J= 12,0, 4,6
Hz, 1H), 3,73 (m, 2H), 3,49
(ddd, /=18,9,11,9, 1,5 Hz,
1H), 3,23 (m, 1H), 2,73 (m,
3H), 1,90 (d, J = 12,0 Hz),
1,77 (m, 1H), 1,65 (m, 2H).

Phuong phap LC 3: 1,23
phut

334

20

(1-
phenylpiperidi
n-4-y1)(5-
(pyridin-3-yl)-
4,5-dihydro-
1H-pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,38-
8,51 (m, 2H), 7,53 (dt,
J=7,9, 2,0 Hz, 1H), 7,38
(dd, J=7,6, 49 Hz, 1H),
7,29 (t,J=1,6 Hz, 1H), 7,18-
7,25 (m, 2H), 6,95 (d, J=7,9
Hz, 2H), 6,76 (t, J=7,2 Hz,

335
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1H), 5,39 (dd, J=11,9, 4,9
Hz, 1H),3,74 (d,J=12,3 Hz,
2H), 3,54 (ddd, J=18.9,
12,1, 1,5 Hz, 1H), 3,24 (ddt,
J=11,6, 7.8, 3,8 Hz, 1H),
2,67-2,85 (m, 3H), 1,53-
1,96 (m, 4H)

xyclohexyl(5-
(pyridin-3-yl)-
4,5-dihydro-
1H-pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 8,36-
8,50 (m, 2H), 7,50 (dt,
1=79, 2,0 Hz, 1H), 7,37
(dd, J=7,5, 4,8 Hz, 1H),
7,24 (t, J=1,6 Hz, 1H), 5,36
(dd, J=11,9, 4,9 Hz, 1H),
3,51 (ddd, J=18,9, 12,0, 1,5
Hz, 1H), 3,06 (ddd, J=11,1,
7.9, 3,4 Hz, 1H), 2,77 (ddd,
J=19,0, 4,9, 1,8 Hz, 1H),
1,59-1,85 (m, SH), 1,09-
1,42 (m, SH)

258

xyclopentyl(5-
phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm pm 7,30-
7,38 (m, 2H), 7,23-7,29 (m,
1H), 7,19 (t, J=1,5 Hz, 1H),
7,10-7,16 (m, 2H), 5,32 (dd,
J=11,8, 4,6 Hz, 1H), 3.,41-
3,55 (m, 2H), 2,68 (ddd,
J=18.,8, 4,7, 1,8 Hz, 1H),
1,49-1,96 (m, 8H)

243

(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)(m-tolyl)
metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 7,52-
7,58 (m, 2H), 7,22-7,42 (m,
8H), 5,55 (dd, J=11,7, 5,2
Hz, 1H), 3,56 (ddd, J=18,9,
11,8, 1,5 Hz, 1H), 2,76
(ddd, J=18,9, 5,0, 1,8 Hz,
1H), 2,37 (s, 3H)
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24

(1H-indol-2-
y1)(5-phenyl-
4.5-dihydro-
1H-pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 11,49
(br. s., 1H), 7,69 (d, J=7,9
Hz, 1H), 7,43-7,52 (m, 3H),
7,32-7,40 (m, 2H), 7,20-
7,31 (m, 4H), 7,07 (t, J=7,3
Hz, 1H), 5,63 (dd, J=11,7,
4,5 Hz, 1H), 3,60 (ddd,
J=18,8, 11,8, 1,2 Hz, 1H),
2,81 (ddd, J=18.8, 4,5, 1,6
Hz, 1H)

290

25

(5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)(tetrahydro-
2H-pyran-4-
yl) metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,31-
7,37 (m, 2H), 7,21-7,29 (m,
2H), 7,08-7,16 (m, 2H),
5,33 (dd, J=11,8, 4,6 Hz,
1H), 3,89 (dt, J=11,2, 3,3
Hz, 2H), 3,26-3,56 (m, 4H),
2,69 (ddd, J=19,0, 4,7, 1,8
Hz, 1H), 1,48-1,78 (m, 4H)

259

26

(S)-(5-phenyl-
4,5-dihydro-
1H-pyrazol-1-
yl)(tetrahydro-
2H-pyran-4-
yl)metanon

'H NMR  (400MHz,
DMSO-dg) & = 7,35 — 7,29
(m, 2H), 7,26 — 7,20 (m,
2H), 7,12 — 7,08 (m, 2H),
5,30 (dd, J=11,7, 4,6Hz,
1H), 3,86 (d, J=11,0,
3,4Hz, 2H), 3,47 (ddd,
J=18,9, 11,9, 1,5Hz, 1H),
3,41 — 324 (m, 3H), 2,66
(ddd, J=18.8, 4.6, 1,7Hz,
1H), 1,75 — 1,68 (m, 1H),
1,62 — 1,46 (m, 3H).

Phuong phap LC 3: 0,82
phut

259

27

2-xyclopentyl-
1-(5-(5-
flopyridin-3-
yl)-4,5-
dihydro-1H-
pyrazol-1-yl)
etanon

'H NMR (CDCl;) & ppm
8,30-8,49 (m, 2H), 7,24 (dt,
19,0, 2,2 Hz, 1H), 6,99-
703 (m, 1H), 547 (dd,
J=12,1, 5,3 Hz, 1H), 3,52
(ddd, J=18,7, 12,2, 1,5 Hz,
1H), 2,78-2,92 (m, 2H),
2,63-2,76 (m, 1H), 2,34 (dt,

276
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J=15,5, 7,8 Hz, 1H), 1,78-
1,91 (m, 2H), 1,50-1,74 (m,
4H), 1,14-1,35 (m, 2H)

[H NMR (400 MHz,
DMSO-d6) & ppm 8,49 (d,

fl’l(gliy(lfdln-}- NSV J=2’6 HZ’ IH)’ 8a31 (S: 1H),
y1)d 5- \ 7,47 (dt, J=9,6, 2,1 Hz, 1H),
dihydro-1H- s 726 (s, 1H), 541 (dd,

28 | yrazol-1-yl)- =12,1, 5,3 Hz, 1H), 3,53 | 236
2 N/u\( (ddd, J=19,0, 12,1, 1,4 Hz,
metylpropan- /r\/, 1H), 3,24-3,37 (m, 1H),
L-on 2,85 (ddd, J=19,0, 5.3, 1,6

Hz, 1H), 1,06 (dd, J=10,5,

6,8 Hz, 6H)

'H NMR (400 MHz,

DMSO-d6) 6 ppm 8,49 (d,

1=2,6 Hz, 1H), 8,29 (s, 1H),
fsyﬁ(;};;fﬁfg ( = 7,45 (dt, J=9,7, 2,2 Hz, 1H),
3-y1)-4,5- 7 724 (s, 1H), 541 (dd,

29| dihydro-1H- I=12,1, 53 Hz, 1H), 3,52 | 276
pyrazol-1- /NLO (ddd, J=19,0, 12,1, 1,4 Hz,
yl)metanon =" 1H), 2,99-3,12 (m, 1H),

2,83 (ddd, J=19,0, 5,3, 1,6
Hz, 1H), 1,57-1,87 (m, SH),
1,10-1,42 (m, SH)
'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,50 (d,
1-(5-(- J=2,9 Hz, 1H), 8,29-8,37
flopyridin-3- ) (m, 1H), 7,43-7,53 (m, 1H),
yl)-4,5- \ y 7.23-730 (m, 1H), 5,37-
30 | dihydro-1H- 0 5,50 (m, 1H), 3,48-3,61 (m, | ,,

pyrazol-1-yl)-
2,3-
dimetylbutan-
1-on

1H), 3,02-3,16 (m, I1H),
2,79-2,94 (m, 1H), 1,76-
1,94 (m, 1H), 0,96-1,06 (m,
3H), 0,89 (dd, J=9,9, 6,8
Hz, 4H), 0,81 (t, J=6,4 Hz,
2H)
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31

(5-(pyridin-3-
yl)-4,5-
dihydro-1H-
pyrazol-1-
yD(1-
(pyrimidin-2-
yl)piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) & ppm 8,48 (dd,
J=4,7,1,6 Hz, 1H), 8,42 (d,
J=2,0 Hz, 1H), 8,36 (d,
J=4,8 Hz, 2H), 7,52 (dt,
1=79, 2,0 Hz, 1H), 7,37
(dd, J=7.6, 4,5 Hz, 1H),
7,30 (t, J=1,6 Hz, 1H), 6,61
(t, J=4,7 Hz, 1H), 5,39 (dd,
J=11,9, 4,9 Hz, 1H), 4,61-
4,73 (m, 2H), 3,54 (ddd,
J=19,0, 12,0, 1,6 Hz, 1H),
3,34-3,45 (m, 1H), 2,93-
3,06 (m, 2H), 2,80 (ddd,
J=19,0, 4,9, 1,8 Hz, 1H),
1,73-1,92 (m, 2H), 1,36-
1,57 (m, 2H)

337

32

(8)-(5-
(pyridin-3-yl)-
4,5-dihydro-
1H-pyrazol-1-
yD(1-
(pyrimidin-2-
yl)piperidin-4-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm &,37-
8,49 (m, 2H), 8,33 (d, J=4,5
Hz, 2H), 7,50 (dt, J=7,9, 1,9
Hz, 1H), 7,35 (dd, J=7,7,
4,7 Hz, 1H), 7,28 (t, J=1,5
Hz, 1H), 6,59 (t, J=4,7 Hz,
1H), 5,36 (dd, J=12,0, 4,9
Hz, 1H), 4,57-4,69 (m, 2H),
3,52 (ddd, J=19,0, 11,9, 1,6
Hz, 1H), 3,26-3,42 (m, 1H),
2,90-3,03 (m, 2H), 2,78
(ddd, J=19,0, 5,0, 1,8 Hz,
1H), 1,68-1,92 (m, 2H),
1,32-1,55 (m, 2H)

337

33

2-metyl-1-(5-
phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)propan-1-
on

z—

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,30-
7,38 (m, 2H), 7,17-7,29 (m,
2H), 7,10-7,16 (m, 2H),
5,32 (dd, J=11,9, 4,7 Hz,
1H), 3,50 (ddd, J=18,8,
11,9, 1,5 Hz, 1H), 3,26-3,39
(m, 1H), 2,68 (ddd, J=18,9,
4,6, 1,8 Hz, 1H), 1,06 (dd,
J=15,3, 7,0 Hz, 6H)

217
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'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,30-
7,39 (m, 2H), 7,22-7,29 (m,
1H), 7,07-7,19 (m, 3H),

;ﬁgﬁ“ﬁfs' 531 (dd, J=11,8, 48 Hz,
. ’ Q 1H), 3,76 (quin, J=8,5 Hz,
34 dlhydr‘l"llH' 1H), 347 (ddd, J=189, %
ply)rnift’ano ) 11,8, 1,5 Hz, 1H), 2,67
Y n _—t (ddd, J=18.,9, 4,8, 1,8 Hz,
1H), 2,04-2,22 (m, 4H),
1,87-2,02 (m, 1H), 1,70-
1,83 (m, 1H)
'H NMR (400 MHz,
DMSO-d6) & ppm 7,30-
7,37 (m, 2H), 7,22-7,29 (m,
(5-phenyl-4,5- o. |2H), 7,12 (ddd, J=6,9, 3,0,
dihydro-1H- 0 2,0 Hz, 2H), 5,27-5,35 (m,
35 pyrazol-1- 1H), 3,86-4,01 (m, I1H), 159
yl)(tetrahydro- N 3,77-3,85 (m, 1H), 3,50
2H-pyran-3- /N (ddt, J=18,9, 11,9, 1,6 Hz,
yl) metanon 1H), 3,23-3,39 (m, 3H),
2,69 (ddd, J=18,8, 4,7, 1,1
Hz, 1H), 1,82-2,03 (m, 1H),
1,51-1,71 (m, 3H)
'H NMR (400 MHz,
DMSO-d6) & ppm 7,31-
7,38 (m, 2H), 7,24-7,31 (m,
1H), 7,16-7,23 (m, 2H),
2-metyl-1-(5- 6,97 (s, 1H), 5,37-5,45 (m,
phenyl-4,5- 0 1H), 3,44 (ddd, J=18,7,
36 | dihydro-1H- 12,0, 1,5 Hz, 1H), 3,30 (dq,
pyrazol-1- J=10,9, 7,0 Hz, 1H), 2,78-

yl)butan-1-on

z—

2,88 (m, 1H), 1,76 (dtd,
J=13,5, 7,4, 3,6 Hz, 1H),
1,48 (td, J=14,5, 7,2 Hz,
1H), 1,12-1,21 (m, 3H),
0,85-0,98 (m, 3H)
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2-xyclopentyl-
1-(5-phenyl-
4,5-dihydro-

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,30-
7,38 (m, 2H), 7,23-7,29 (m,
1H), 7,11-7,20 (m, 3H),
5,33 (dd, J=11,8, 4,8 Hz,

37| ipymagoni- w IH), 3,50 (ddd, J=189,|257

JDetanon /N 12,1, 1,5 Hz, 1H), 2,63-2,77
i (m, 2H), 2,49-2,62 (m, 1H),

2,22 (dt, J=15,3, 7,7 Hz,

1H), 1,39-1,79 (m, 6H),

1,09-1,24 (m, 2H)

'H NMR (400 MHz,

DMSO-d6) & ppm 7,30-

7,37 (m, 2H), 7,22-7,28 (m,
2,3-dimetyl-1- 1H), 7,09-7,21 (m, 3H),
(5-phenyl-4,5- 5,35 (dd, J=11,7, 4,5 Hz,

38 | dihydro-1H- 1H), 3,43-3,57 (m, 1H), |245
pyrazol-1- N 3,04-3,17 (m, 1H), 2,67
yl)butan-1-on /J (ddd, J=18,9, 4,7, 1,6 Hz,

1H), 1,75-1,92 (m, 1H),

0,95-1,03 (m, 3H), 0,77-

0,94 (m, 6H)

'H NMR (400 MHz,
1-(5-(3 4- ] ]ﬁl\é[iOﬁ@ o ppm 7,60 (d,
diclophenyl)- < DS z, 1H), 735 (d,

; J=23 Hz, 1H), 7.21 (4,
4,5-dihydro- _ 299/
1HL.pyrazol.1- J=1,6 Hz, 1H), 7,07 (dd, |37

39 | 2. 1=83, 2,0 Hz, 1H), 5,33 |3
fﬁme’t | (dd, J=12,1, 4,8 Hz, 1H),

Y | i 3,37 (ddd, J=18,9, 11,9, 1,5
propan-t-on — Hz, 1H), 2,63 (ddd, J=18,9,

4,8, 1,8 Hz, 1H), 1,25 (s,

9H)

'H NMR (400 MHz,
(S)-1-(5-3,4- | « DMSO-d6) & ppm 7,60 (d,
diclophenyl)- 8 J=83 Hz, 1H), 7,35 (d,| 99
4,5-dihydro- J=1,8 Hz, 1H), 7,21 (s, 1H), | 307

40 | 1H-pyrazol-1- 7,07 (dd, J=8,3, 1,8 Hz, 303
y1)-2,2- 1H), 5,33 (dd, J=12,0, 4,7
dimetylpropan 7J\K Hz, 1H), 3,34-3,43 (m, 1H),

-1-on = 2,63 (ddd, J=18,9, 4,7, 1,6

Hz, 1H), 1,25 (s, 9H)
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2,2-dimetyl-1-
(5-(pyridin-3-

'"H NMR (400 MHz,
DMSO-d6) & ppm 8,52 (dd,
J=4,7, 1,4 Hz, 1H), 8,48 (d,
J=1,8 Hz, 1H), 7,47 (dt,
J=8,0, 1,8 Hz, 1H), 7,28

yl)-4,5- _

; o (dd, J=8,0, 4,7 Hz, 1H),

4l dlhyd“l"llH' 6.97 (t, J=1,6 Lz, 1), 5,43 | >2
pfrazo' L (dd, J=12,0, 4,9 Hz, 1H),
zrzpmpan' ; 3,39 (ddd, J=18,8, 12,0, 1,5

Hz, 1H), 2,73 (ddd, J=18,9,
49, 1,8 Hz, 1H), 1,35 (s,
9H)
'H NMR (400 MHz,
DMSO-d6) § ppm 8,45 (dd,
J=4,7, 1,4 Hz, 1H), 8,37 (d,
g)n;iéi-l-(s- J=1,8 Hz, 1H), 747 (dt,
Gy | ] N |TgE0, L8 He 1. 76
. N , J70,U, , Z, ,
2 ?ﬁfy}ggg]- N N T3 6, 1), 5,37 | 2
JDpropan-1- y (dd, J=12,0, 4,9 Hz, 1H),
3,41 (ddd, J=18,8, 12,0, 1,5

on Hz, 1H), 2,66 (ddd, J=18,9,
49, 1,8 Hz, 1H), 1,25 (s,
9H)

1-(5-(3-

clophenyl)-

4,5-dihydro-

13 1H-pyrazol-1- Phuong phéap LC 2: 1,16 | 265/
y1)-2,2- phut 267
dimetyl
propan-1-on

'H NMR (400 MHz,
(S)-1-(5-(3- DMSO-d6) § ppm 7,36 (m,
clophenyl)- 1H), 7,30 (m, 1H), 7,20 (m,
4,5-dihydro- 1H), 7,13 (m, 1H), 7,05 (d, | 5,

44 | 1H-pyrazol-1- J=7,6 Hz, 1H), 5,33 (dd, 267
y1)-2,2- J=11,9, 4,5 Hz, 1H), 3,37
dimetyl (ddd, J=18,9, 12,1, 1,6 Hz,

propan-1-on

1H), 2,60 (ddd, J=18.9, 4,7,
1,9 Hz, 1H), 1,26 (s, 9H)
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'H NMR (400 MHz,

1-(5-(6- DMSO-d6) & ppm 7,94 (d,
metoxypyridin J=2,5 Hz, 1H), 7,40 (dd,
-3-yl)-4,5- 7\ J=8,6, 2,5 Hz, 1H), 7,22 (4,

45 dihydro-1H- L ] J=1,6 Hz, 1H), 6,78 (d, 260
pyrazol-1-yl)- H 1=8.6 Hz, 1H), 5,30 (dd,

2,2- \ J=12,0, 4,7 Hz, 1H), 3,82 (s,
dimetylpropan A" 3H), 3,31-3,42 (m, 1H),
-1-on 2,64 (ddd, J=18,9, 4,8, 1,8

Hz, 1H), 1,23 (s, 9H)

'H NMR (400 MHz,
2,2-dimetyl-1- DMSO-d6) & ppm 8,29-
(5-(5- 8,34 (m, 1H), 7,50-7,57 (m,
metylpyridin- 1H), 7,17 (t, J=1,6 Hz, 1H),

46 2-yl)-4,5- 7,05 (d, J=8,1 Hz, 1H), 5,31 246
dihydro-1H- (dd, J=12,0, 4,9 Hz, 1H),
pyrazol-1- 3,25-3,37 (m, 1H), 2,72
yl)propan-1- (ddd, J=18,6, 4,9, 1,8 Hz,
on 1H), 2,26 (s, 3H), 1,23 (s,

9H)

'H NMR (400 MHz,

DMSO-d6) & ppm 8,60 (d,
2,2-dimetyl-1- J=4,3 Hz, 1H), 7,96 (t,
(5-(pyridin-2- J=7,5 Hz, 1H), 7,41-7,49
y1)-4,5- (m, 1H), 7,29 (d, J=7,8 Hz,

47 | dihydro-1H- 0 1H), 7,22 (t,J=1,5 Hz, 1H), | 232
pyrazol-1- 5,43 (dd, J=12,0, 5,4 Hz,
yl)propan-1- 1H), 3,39 (ddd, J=18.;8,
on 12,1, 1,6 Hz, 1H), 2,81

(ddd, J=18,7, 5,3, 1,8 Hz,
1H), 1,25 (s, 9H)
'H NMR (400 MHz,
(5)-2,2- DMSO-db6) 6 ppm 8,49 (m,
dimetyl-1-(5- 1H), 7,74 (td, J=7,6, 1,9 Hz,
(pyridin-2-yl)- 1H), 7,25 (ddd, J=7,6, 4,8,
48 | 4,5-dihydro- 0 1,0 Hz, 1H), 7,12-7,19 (m, | 232

1H-pyrazol-1-

yl)propan-1-
on

2H), 5,35 (dd, J=12,1, 5,1
Hz, 1H), 3,33-3,39 (m, 1H),
2,74 (ddd, =18,7, 5,1, 1,8
Hz, 1H), 1,25 (s, 9H)
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2,2-dimetyl-1-
(5-(6-

metylpyridin- | v 4 \
49 3-yl)-4,5- - o Phuong phap LC 2: 0,54 246
dihydro-1H- phut
pyrazol-1- N)X\K
yl)propan-1- |
on —N
g?miifl-l-(S- 'H NMR (400 MHz,
(6- DMSO-d6) & ppm 8,22 (m,
metylpyridin: v ) 1H), 7,32-7,37 (m, 1H),
N ) 7,16-7,24 (m, 2H), 5,32 (dd, | ,
e TH- J=12,0, 4,7 Hz, 1H), 3,34-
RS . 3,44 (m, 1H), 2,63 (ddd,
gt | ) =189, 4,6, 1,8 Hz, 1H),
gn)pmpa“' - 2,43 (s, 3H), 1,24 (s, 9H)
'H NMR (500 MHz,
DMSO-d6) 6 ppm 8,34 (d,
J=4,1 Hz, 3 H), 8,25 (s, |
H), 7,38 (d, J=8,0 Hz, 1 H),
7.27 (s, 1 H), 7,20 (d, J=8,0
(5-(6- Hz, 1 H),
metylpyridin- 6,59 (br. s., 1 H), 5,76 (s, 1
3-y1)-4.5- ) H), 5,32 (dd, J=11,5, 4,1
dihydro-1H- \\ o Hz, 1 H), 4,61 - 4,72 (m, 2
51 | pyrazol-1- H), 3,50 (dd, J=18,8, 11,9 | 351
yl)(1- B Hz, 1 H), 2,89 - 3,11 (m, 2

(pyrimidin-2-
yl)piperidin-4-
yl)metanon

Y\j

H), 2,75 (dd,

7=18,9, 3,8 Hz, 1 H), 2,43
(s,3 H), 1,83 (d, J=13,2 Hz,
1 H), 1,75 (d, J=13,4 Hz, 1
H), 1,33 - 1,57 (m, 2 H)

Phuong phap LC 2: 0,39
phut

-129-
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'H NMR (500 MHz,
DMSO0-d6) & ppm 8,25 (s, 1
H) 8,09 (d, J=4,7 Hz, 1 H),
7,50 (t, J=7,7 Hz, 1 H), 7,38
(d, J=8,0 Hz, 1 H), 7,27 (s,
1 H), 7,20

(d, J=8,0 Hz, 1 H), 6,82 (d,

geﬁ?lpyridin- J=8,5 Hz, 1 H), 6,59 (4,
3oy1)-4.5- a J=5.8 Hz, 1 H), 5,76 (s, 1
dihydro-1H- | (1 H), 5,32 (dd, J=11,8, 4,4
>2 L1 N Hz, 1 H), 4,30 (d, J=12,1|350
plyrﬁzo i _ | |Hz,2H),3,50
5_)(1)'?1‘;;?_ [ )| (dd, J=18,8, 119 Hz, 1 ),
4-yl)fn§tanon 2,80-2,98 (m, 2 H), 2,75
Y (dd, =18,9, 4,7 Hz, 1 H),
2,43 (s, 3 H), 1,82 (d,
J=12,6 Hz, 1 H), 1,78-1,28
(m, 2 H)
Phuong phép LC 2: 0,17
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 7,20 (t,
ﬂngfyﬁhﬂgy‘l‘) I=1,6 Hz, 1H), 692-7,03
: (m, 2H), 6,83-6,91 (m, 1H),
4,5-dihydro- o >
53 | 1H-pyrazol-1- 542 (dd, J=12,1, 5,1 Hz, |,
y1)-2,2- ; N)\é 1H), 3,38 (ddd, J=188,
dimeztylpropan \ 12,1, 1,6 Hz, 1H), 2,57
_1-on N (ddd, J=18,7, 4,8, 1,5 Hz,
1H), 2,28 (s, 3H), 1,24 (s,
9H)
- 'H NMR (400 MHz,
rlngyghggyéf)_ DMSO-d6) & ppm 7,15-
4.5-dihydro- ] 7,26 (m, 1H), 6,77-6,85 (m,
54 | 1H-pyrazol-1- 1H), 5,29 (dd, J=11,9, 45 | .

y1)'2,2-
dimetylpropan
-1-on

Hz, 1H), 3,28-3,41 (m, 1H),
2,57 (ddd, J=18.8, 4,7, 1,8
Hz, 1H), 2,19 (d, J=1,5 Hz,
3H), 1,25 (s, 9H)
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1-(5-
xyclohexyl-
4,5-dihydro-

Phuong phap LC 2: 1,26

55 | 1H-pyrazol-1- o . 237
y1)-2.2- phut
dimetylpropan
-1-on

'H NMR (400 MHz,
DMSO-d6) & ppm 7,05 (s,
(S)-1-(5- 1H), 4,25 (m, 1H), 2,72-
xyclohexyl- 2,83 (m, 1H), 2,57-2,67 (m,
4,5-dihydro- 1H), 1,92-2,03 (m, 1H),

56 | 1H-pyrazol-1- O 1,64-1,73 (m, 2H), 1,55-|237
y1)-2,2- 1,64 (m, 1H), 1,45 (d,
dimetylpropan J=12,6 Hz, 1H), 1,23 (s,
-1-on 9H), 1,03-1,21 (m, 4H),

0,89-1,02 (m, 1H), 0,75-
0,87 (m, 1H)
1-(5- 'H NMR (400 MHz,
xyclopentyl- DMSO-d6) & ppm 7,07 (s,
4.5-dihydro- . 1H), 4,47 (dt, J=11,4, 4,5

57 l’H-pyrazol-l- Hz, 1H), 2,88 (ddd, J=18,3, 73
§1)-2.2- N/U\\< 11,2, 1,5 Hz, 1H), 2,43-2,60
dimeicylpropan B h[I (m, 1H), 1,31-1,65 (m, 6H),
Lon 1,20-1,27 (m, 9H), 0,96-

1,19 (m, 3H)
'H NMR (400 MHz,

. DMSO-d6) & ppm 7,17 (t,
éigﬁfytly)l_l J=1,6 Hz, 1H), 7,11 (4,
4,5-dihydro- o J=7,8 Hz, 2H), 6,97 (d,

58 1i{-pyrazol-1- J=8,1 Hz, 2H), 5,27 (dd, | 245
yl)propan-1- N J=11,9, 4,5 Hz, 1H), 3,29-

- A 3,40 (m, 1H), 2,47-2,58 (m,
1H), 2,26 (s, 3H), 1,25 (s,
9H)

2,2-dimetyl-1- !

(5-(oxazol-4- AW . S{MSO d6]E 5 (400 812\;13HZ’

yh)-4,5- = 1H) 785 )(s lprI;l 7.19 ((i

>? gly}ggg‘l’lm NH =18 Hz, 1H), 536 (dd, |**?

yl)propan-1-
on

J=11,7, 4,7 Hz, 1H), 3,23
(ddd, J=18,5, 11,8, 1,5 Hz,
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1H), 2,84 (ddd, J=18,5, 4,6,
1,9 Hz, 1H), 1,22 (s, 9H)

2,2-dimetyl-1-
(5-(o-tolyl)-
4,5-dihydro-

'H NMR (400 MHz,
DMSO-d6) & ppm 7,07-
7,20 (m, 1H), 6,79 (dd,
J=5,3, 3,8 Hz, 1H), 5,43

O H (dd, J=11,9, 438 Hz, 1H), |245
yI)propan-1- N\ 3,43 (ddd, J=18,7, 12,0, 1,6
- P Hz, 1H), 2,44 (ddd, J=18,7,

4,8, 2,0 Hz, 1H), 2,32 (s,
3H), 1,27 (s, 9H)
2,2-dimetyl-1-
(5-(4- 'H NMR (CDCl3) & ppm
(triflometyl)ph 7,61 (d, J=7,8 Hz, 2H), 7,28
enyl)-4,5- (d, J=8,1 Hz, 2H), 6,96 (t,

61 | dihydro-1H- ? J=1,6 Hz, 1H), 5,45 (dd,|299
pyrazol-1- H J=11,9, 4,5 Hz, 1H), 3,34-
yl)propan-1- N\ 3,43 (m, 1H), 2,65-2,72 (m,
on A" 1H), 1,3 (s, 9H)

(S)'Zaz'

dimetyl-1-(5- 'H NMR (CDCl;3) 8 ppm
(4- 7,59 (d, I=7,8 Hz, 2H), 7,27
(triflometyl)ph (m, 2H), 6,94 (s, 1H), 5,44

62 |enyl)-4,5- 2 (dd, J=12,1, 4,8 Hz, 1H), | 299
dihydro-1H- )\é 3,36 (dd, J=18,6, 12,0 Hz,
pyrazol-1- N\ 1H), 2,67 (m, 1H), 1,35 (s,
yl)propan-1- A" 9H)
on
1-(5-(4- 'H NMR (400 MHz,
metoxypheny! DMSO-d6) 6 ppm 7,17 (&,

-4, 5-dihydro- J=1,6 Hz, 1H), 6,98-7,05
63 | 1H-pyrazol-1- (m, 2F), 6,82-6,90 (m, 2H), | 5

yl)-2,2-
dimetylpropan
-1-on

5,26 (dd, J=11,7, 4,4 Hz,
1H), 3,72 (s, 3H), 3,27-3,41
(m, 1H), 2,46-2,59 (m, 1H),
1,24 (s, 9H)
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gﬁ:ﬁﬁ(is ) 'H NMR (400 MHz,
dihydro-1H- DMSO-d6) & ppm 2,69 -

64 | pyrazol-1- 2,83 (m, 1 H), 3,47 - 3,62 251
yDmetanon y—N (m, 1 H), 5,54 (dd, J=11,9,
500, | 5,1 Hz, 1 H), 7,20 - 7,55 (m,
trifloaxetat 9H), 7,71 - 7,83 (m, 2 H)

o 'H NMR (400 MHz,
1-(5-(4- DMSO-d6) & ppm 1,24 (s, 9
clophenyl)- H), 2,56 (ddd, J=19,0, 4,8,
4,5-dihydro- o 1,8 Hz, 1 H), 3,37 (ddd, 265/

65 1H-pyrazol-1- J=189, 11,9, 1,5 Hz, 1 H), 267
y1)-2,2- | 5,31 (dd, J=11,9, 4,6 Hz, 1
dimetylpropan \ H), 7,08 - 7,14 (m, 2 H),
-1-on ya 7,19 (t,J=1,5 Hz, 1 H), 7,35

-7,41 (m, 2 H)
cl 'H NMR (400 MHz,
(ci))plhéi y(l‘)‘ DMSO-d6) § ppm 1,24 (s, 9
4.5-dihydro- H), 2,56 (ddd, J=18.,9, 4,6, 265/

66 | 1H-pyrazol-1- 0 1,8 Hz, 1 H), 3,32 - 3,42 (m, 267
y1)-2.2- 1 H), 5,31 (dd, J=11,9, 4,6
imerylpropan N\ Hz, 1 H), 7,08 - 7,14 (m, 2
l-on P H), 7,19 (t, J=1,5 Hz, 1 H),

7,35-7,41 (m, 2 H)

'H NMR (400 MHz,
1-(5-(3- DMSO-d6) é ppm 1,26 (s, 9
flophenyl)- g H), 2,59 (ddd, J=18,9, 4,7,
4,5-dihydro- 1,9 Hz, 1 H), 3,38 (ddd,

7 | H-pyrazol-1- q J=18,8, 12,0, 1,5 Hz, 1 H), | , g
y1)-2,2- M 5,34 (dd, J=12,0, 4,7 Hz, 1
dimetylpropan \ H), 6,85 - 6,96 (m, 2 H),
-l-on  2,2,2- N 7,03 -7,11 (m, 1 H), 7,20 (t,
trifloaxetat J=1,6 Hz, 1 H), 7,33 - 7,41

(m, 1 H)
(S)-1-(5-(3- ] 'H NMR (400 MHz,
flophenyl)- DMSO-d6) & ppm 1,26 (s, 9
4,5-dihydro- H), 2,59 (ddd, J=18,9, 4,7,

68 1H-pyrazol-1- S 1,9 Hz, 1 H), 3,38 (ddd, 249
y1)-2,2- H J=18,8, 12,0, 1,5 Hz, 1 H),
dimetylpropan N\ 5,34 (dd, J=12,0, 4,7 Hz, 1
-l-on  2,2,2- N H), 6,85 - 6,96 (m, 2 H),
trifloaxetat 7,03-7,11 (m, 1 H), 7,20 (4,
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J=1,6 Hz, 1 H), 7,33 - 7,41
(m, 1 H)

(1-(pyridin-2-
yl)piperidin-4-
y1)(5-(pyridin-
3-yl)-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'"H NMR (400 MHz,
DMSO-d6) 6 ppm 8,37-
8,53 (m, 2H), 8,07-8,14 (m,
1H), 7,46-7,56 (m, 2H),
7,37 (dd, J=7,7, 4,8 Hz,
1H), 7,29 (t, J=1,6 Hz, 1H),
6,83 (d, J=8,8 Hz, 1H),
6,55-6,65 (m, 1H), 5,38 (dd,
J=12,1, 5,0 Hz, 1H), 4,31
(d, J=12,9 Hz, 2H), 3,54
(ddd, J=18.,9, 12,1, 1,5 Hz,
1H), 3,26-3,40 (m, 1H),
2,90 (tdd, J=12,7, 5,7, 2,9
Hz, 2H), 2,80 (ddd, J=19,0,
4,9, 1,8 Hz, 1H), 1,70-1,90
(m, 2H), 1,39-1,65 (m, 2H)

336

(S)-(1-
(pyridin-2-
yl)piperidin-4-
yD)(5-(pyridin-
3-yl)-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

'H NMR (400MHz,
DMSO-dg) & = 8,45 (dd,
J=4,8, 1,6 Hz, 1H), 8,39 (d,
J=2,2 Hz, 1H), 8,09 - 8,06
(m, 1H), 7,52 - 7,46 (m,
2H), 7,37 - 7,32 (m, 1H),
7,28 - 7,26 (m, 1H), 6,81 (d,
J=8,6 Hz, 1H), 6,58 (m,
1H), 5,35 (dd, J=12,0,
4,9Hz, 1H), 4,33 - 4,26 (m,
2H), 3,51 (ddd, J=19,0,
12,0, 1,6Hz, 1H), 3,36 -
3,28 (m, 1H), 2,92 - 2,83
(m, 2H), 2,77 (ddd, J=19,0,
5,0, 1,7Hz, 1H), 1,87 - 1,69
(m, 2H), 1,59 - 1,39 (m, 2H)

Phuong phap LC 3: 0,85
phut

336
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'H NMR (400 MHz,

2,2-dimetyl-1- DMSO-d6) & ppm 8,29 (d,
(5-(5- . J=13 Hz, 1H), 8,15 (d,
metylpyridin- /N, 1=2,0 Hz, 1H), 7,27 (s, 1H),
| 3YD-45 — H 7,22 (t,J=1,6 Hz, 1H), 5,32 | ,
dihydro-1H- N (dd, J=11,9, 4,8 Hz, 1H),
pyrazol-1- P 3,39 (ddd, J=18,9, 12,0, 1,6
yl)propan-1- Hz, 1H), 2,64 (ddd, J=18,8,
on 4.8, 1,9 Hz, 1H), 2,27 (s,
3H), 1,25 (s, 9H)
'H NMR (400 MHz,
DMSO-d6) & ppm 7,10 (t,
2,2-dimetyl-1- J=1,6 Hz, 0,25H), 7,03 (t,
(5-(tetrahydro- J=1,6 Hz, 0,75H), 4,44
2H-pyran-2- o (ddd, J=9,1, 7,1, 4,5 Hz,
1y |YDAS g 0,25H), 4,21 (ddd, J=9,7, .4
dihydro-1H- 7,0, 2,3 Hz, 0,75H), 3,68-
pyrazol-1- TJ\K 3,90 (m, 2H), 3,17-3,38 (m,
yl)propan-1- =N 1H), 2,75-2,86 (m, 2H),
on 1,71-1,83 (m, 1H), 1,30-
1,51 (m, 4H), 0,95-1,28 (m,
10H)

. 'H NMR (400 MHz,
é%('gfmetyl'l' DMSO-d6) § ppm 8,45 (d,
metylpyrazin- >—\ J=1,0 Hz, 1H), 8,38 (d,
Poyl)4.5- N N o J=1,5 Hz, 1H), 721 (t,

B dhydrodi | H J=1,6 Hz, 1H), 540 (dd, | 247
oLl " J=12,1, 5,3 Hz, 1H), 3,25-
ply | P 3,39 (m, 1H), 2,80 (ddd,
Zn)pmpan' ; 7=18,7, 5,4, 1,9 Hz, 1H),

2,47 (s, 3H), 1,21 (s, 9H)

'H NMR (400 MHz,
1-(5-(5-flo-6- DMSO-d6) & ppm 7,56 (dd,
metylpyridin- J=9.3, 8,6 Hz, 1H), 7,17 (4,
2-y1)-4,5- J=1,6 Hz, 1H), 7,00 (dd,

-4 | dibydro-1H- J=8,3, 38 Hz, 1H), 534/,

pyrazol-1-yl)-
2,2-
dimetylpropan
-1-on

(dd, J=12,0, 4,9 Hz, 1H),
3,26-3,38 (m, 1H), 2,70
(ddd, J=18,7, 4,8, 1,8 Hz,
1H), 2,39 (d, J=3,0 Hz, 3H),
1,25 (s, 9H)
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'H NMR (400 MHz,

1-(5-(5- DMSO-d6) 6 ppm 8,52 (d,
clopyridin-3- J=2,5 Hz, 1H), 8,32 (d,
yl)-4,5- J=2,0 Hz, 1H), 7,61 (t,

75 dihydro-1H- J=2,1 Hz, 1H), 7,24 (t,|266/
pyrazol-1-yl)- J=1,6 Hz, 1H), 5,38 (dd, | 268
2,2- J=12,1, 5,1 Hz, 1H), 3,40
dimetylpropan (ddd, J=18.,9, 12,1, 1,5 Hz,
-1-on 1H), 2,74 (ddd, J=18,9, 5,1,

1,8 Hz, 1H), 1,24 (s, 9H)

'H NMR (400 MHz,
1-(5-(3-flo-5- DMSO-d6) & ppm 7,18 (t,
metylphenyl)- ’ J=1,6 Hz, 1H), 6,90 (d,
4,5-dihydro- J=9,9 Hz, 1H), 6,75 (s, 1H),

76 1H-pyrazol-1- S 6,64 (d, J=9,9 Hz, 1H), 5,29 263
y1)-2.2- H (dd, J=11,9, 4,5 Hz, 1H),
dimetylpropan \ 3,31-3,41 (m, 1H), 2,57
-1-on A" (ddd, J=18,8, 4,7, 1,8 Hz,

1H), 2,28 (s, 3H), 1,26 (s,
9H)
'H NMR (400 MHz,
DMSO-d6) & ppm 7,21 (t,
;Syﬁhggy% J=1,6 Hz, 1H), 7,01-7,11
. (m, 2H), 6,78 (dd, J=7,3,
4,5-dihydro- 0

77 | 1H-pyrazol-1- 1,5 Hz, IH), 342 (dd, 263
y1)-2.2- . N)\é J=12,1, 4,8 Hz, 1H), 3,39
dimeicylpropan \ (ddd, J=18,7, 12,1, 1,5 Hz,
Lo N 1H), 2,58 (ddd, J=18,8, 5,0,

1,3 Hz, 1H), 2,23 (s, 3H),
1,26 (s, 9H)
'H NMR (400 MHz,
NG DMSO-d6) 6 ppm 7,75 -
: 7,84 (m, 2 H) 7,25 - 7,33
j‘éfé‘i’ﬁggl' . (m, 2 H) 7,21 (t, J=1,64 Hz,
78 . 1 H) 5,39 (dd, J=12,13, 5,05 | 256

1H-pyrazol-5-
yl)benzonitril

Hz, 1 H) 3,41 (ddd,
J=18,95, 12,13, 1,52 Hz, 1
H) 2,59 (ddd, J=18,88, 4,99,
1,89 Hz, 1 H) 1,26 (s, 9 H)
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NC

'H NMR  (400MHz,
DMSO-dg) & = 7,82 — 7,77
(m, 2H), 7,30 — 7,25 (m,

(S)-4-(1- 2H), 7,20 (t, J=1,6 Hz, 1H),
pivaloyl-4,5- o 5,39 (dd, J= 12,1, 5,0Hz,

79 | dihydro-1H- 1H), 3,45 — 3,35 (m, 1H), | 256
pyrazol-5- N 2,63 —-2,54 (m, 1H), 1,25 (s,
yl)benzonitril \ OH).

/N

Phuong phap LC 3: 1,06

phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,68 -
eN 7,77 (m, 1 H) 7,51 - 7,61
: (m, 2 H) 7,42 (dt, J=8,27,
Zgld?ﬁ;i%yl . 129 Hz, 1 H) 722 (,

80 li—l-pyrazol-S- J=1,64 Hz, 1 H) 5,37 (dd, | 256

yl)benzonitril | J=12,00, 4,93 Hz, 1 H) 3,40
\ (ddd, J=18,95, 12,00, 1,64
A" Hz, 1 H) 2,64 (ddd,
J=18,95,4,93, 1,89 Hz, 1 H)

1,25 (s, 9 H)
ézrf;gi’tg/” 'H NMR (400 MHz,
phenyl-4,5- CDCl;) 6 ppm 1,33 (s, 9 H),
dih dro-iH- 0 2,05(s,3H),2,49-2,58 (m,

81 Y L1 1 H), 3,17 - 3,28 (m, 1 H), | 245
pi”azo . i 5,43 (dd, J=11,8, 4,6 Hz, 1
Zn)pmpan' ” = H), 7,09 - 7,17 (m, 2 H),

7,18 - 7,33 (m, 3 H)

'H NMR (400 MHz,

DMSO-d6)oppm 7,33 (m,
(5-phenyl-4,5- 3H)7,26 (m, 1H), 7,12 (m,
dihydro-1H- 2H), 5,35 (dd, J=11., 4,7
pyrazol-1- Hz, 1H), 3,48 (ddd, J=18,8,

82 | yh)(1- 11,6, 1,5 Hz, 1H), 2,67 |283
(triflometyl)xy (ddd, J=18,9, 4,7, 1,7 Hz,
clopropyl)met 1H), 1,31 (m, 4H)
anon

Phuong phap LC 1: 2,47
phut
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2,2-dimetyl-3-

'H NMR (400 MHz,
DMSO-d6) & ppm 7,42 (s,
1H), 7,35 (m, 2H), 7,27 (m,
1H), 7,14 (d, J= 7,2 Hz,

0’;0'3'1(3'5 2H), 5,38 (dd, J= 11,7, 4,5

83 gi}f“g o 7 Hz, 1H), 3,53 (m, 1H), 2,73 | 242

yaro- 1 JS% (m, 1H), 1,59 (s, 3H), 1,56
pyrazol-1- (s, 3H)
yl)propannitril ’
Phuong phéap LC 1: 2,24
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 7,33 (m,
2-metoxy-2- 2H), 7,24 (m, 2H), 7,12 (d,
metyl-1-(5- J=7,2 Hz, 2H), 5,35 (dd,
phenyl-4,5- J=11,8, 4,6 Hz, 1H), 3,41

84 | dihydro-1H- (dd, 18,7, 11,9 Hz, 1H),|247
pyrazol-1- 3,08 (s, 3H), 2,6 (m, 1H),
yl)propan-1- 1,44 (s, 3H), 1,42 (s, 3H)
on

Phuong phap LC 1: 2,05

phut

'H NMR (400 MHz,

DMSO-d6) & ppm 7,40 (s,

1H), 7,35 (m, 2H), 7,27 (m,
1-(5-phenyl- 1H), 7,14 (d, J=7,2 Hz, 2H),
4,5-dihydro- 5,37 (dd, J=11,8, 4,5 Hz,

25 1H-pyrazol-1- 1H), 3,54 (dd, J=18,9, 11,8 268
carbonyl)xycl Hz, 1H), 2,74 (dd, J=19,1,
opentancarbon 1,3 Hz, 1H), 2,28 (m, 4H),
itril 1,71 (m, 4H)

Phuong phép LC 1: 2,46
phut
IH NMR (400 MHz,
(3-metyl-5- CDCI3) & ppm 8,19 (d,
phenyl-4,5- J=42 Hz, 2 H), 7,51 (4,
dihydro-1H- i J=7,6 Hz, 1 H), 7,20 - 7,41
86 | pyrazol-1- (m, 3 H), 7,15 (d, J/=7,3 Hz, | 349

yD)(1-(pyridin-
2-yl)piperidin-
4-yl)metanon

2 H), 6,72 (d, J=8,8 Hz, 1
H), 6,52 - 6,67 (m, 1 H),
5,43 (dd, J=11,6, 4,5 Hz, 1
H), 4,30 (d, J=13,0 Hz, 2
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H), 3,21 - 3,47 (m, 2 H),
2,95 - 3,17 (m, 2 H), 2,70
(dd, J=18,1, 4,4 Hz, 1 H),
2,11 (s,3H), 1,96 - 2,06 (m,
1 H), 1,68 - 1,96 (m, 3 H).

Phuong phap LC 3: 0,57
phut

(1-(5-
flopyrimidin-
2-yl)piperidin-
4-y1)(3-metyl-
5-phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

IH NMR (500 MHz,
DMSO-d6) & ppm 8,42 (s, 2
H), 7,28 - 7,44 (m, 2 H),
7,20 - 7,28 (m, 1 H), 7,11
(d, /=7,4 Hz, 2 H), 5,35 (dd,
J=11,8, 4,4 Hz, 1 H), 4,56
(d, /=129 Hz, 2 H), 3,47
(dd, /~18,4, 11,8 Hz, 1 H),
3,18 (br.s., 1 H),2,89-3,12
(m, 2 H), 2,62 (dd, J=18.4,
4,4 Hz, 1 H), 2,04 (s, 3

H), 1,87 (d, J=12,4 Hz, 1
H), 1,73 (d, J=12,1 Hz, 1
H), 1,35 - 1,57 (m, 2 H).

Phuong phap LC 2: 1,15
phut

368

(5-(5-
metylpyrazin-
2-y1)-4,5-
dihydro-1H-
pyrazol-1-
y)(1-(pyridin-
2-yl)piperidin-
4-yl)metanon

j%

—

IH NMR (400 MHz,
DMSO-d6) 6 ppm 8,33 -
8,52 (m, 2 H), 7,98 - §,13
(m, 1 H) ,7,49 (ddd, J=8,7,
6,9, 2,0 Hz, 1 H), 6,80 (d,
J=8,6 Hz, 1 H), 6,51 - 6,64
(m, 1 H), 5,41 (dd, J=12,0,
5,4Hz, 1 H), 4,27 (t, J=13,6
Hz, 2 H), 3,44 (ddd, J=18,8,
12,0, 1,5 Hz, 1 H), 3,28 (tt,
J=11,5,3,9 Hz, 1 H), 2,77 -
3,03 (m, 3 H), 2,47 (s, 3 H),
1,75 (d, J=11,1 Hz, 2 H),
1,32 - 1,61 (m, 2 H).

Phuong phap LC 2: 0,39
phut

351
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IH NMR (500 MHz,
DMSO-d6) & ppm 8,45 (d,
1=3,6 Hz, 2 H), 831 (d,
J=477 Hz, 2 H), 6,56 (t,

(4-metyl-1- J=4,67 Hz, 1 H), 5,48 (dd,
(pyrimidin-2- | J=11,9,5,4Hz, 1

yl)piperidin-4- N)\\ H), 4,08 (td, J=9,1, 4,9 Hz,
y1)(5-(5- A 2 H), 3,13 - 3,28 (m, 1 H),

89 | metylpyrazin- ) 2,82 (dd, J=18,7, 5,2 Hz, 1 | 366
2-y1)-4,5- B | |H),2,46 (s,3 H), 2,32
dihydro-1H- Yj (d,J=13,2 Hz, 1 H), 2,20 (d,
pyrazol-1- "~ | J=13,7Hz, 1 H), 1,35-1,53
yl)metanon (m, 2 H), 1,31 (s, 3 H), 1,24

(s, 2 H).

Phuong phap LC 2: 0,76
phut

Vidu90
1-(5-(1H-indol-6-y1)-4,5-dihydro-1H-pyrazol-1-yl)-2,2-dimetylpropan-1-on

Ts 2 DIBAL,

N ot 10L-78°C _Mn0, S CHO
N\

tBu t-Bu

N2H4 \ tBu KOH, EtOH/H20 H

tBuOH DIPEA, DCM 60 c

80°C

Buéc 1: Etyl (2E)-3-{1-[(4-metylbenzen)sulfonyl]-1H-indol-6-yl}prop-2-

enoat (3,08g, 8,34mmol) duoc hoa tan trong 20ml toluen khé va duge lam lanh

xudng nhiét d -78°C. Dung dich nay dugc bd sung timg giot dung dich DIBAL 1M

trong toluen (23,4ml, 23,35mmol) trong 40 phut, va hdn hop phan tng duge khudy

& nhiét d6 nay trong 1 gi¢. Phan Umg nay dugc lam 4m dén -30/20°C va dugc lam

dimg bing BtOAc (6ml) va nu6c natri kali tartrat bio hoa (cic mudi Rochelle)

(50ml), sau d6 bang cach khudy manh trong 30 phut. Phan chtra nuée duoc chiét
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bang EtOAc va 16p hitu co két hop duoc rira béng nudc mubi, dugc lam khd va duoc
c6 trong chan khong dé thu dugc 2,6g (95%) rugu mong mubn. MS (m/z) 310 (M-
OH)".

Buge 2: Dung dich chira (2E)-3-{1-[(4-metylbenzen)sulfonyl]-1H-indol-6-
yl}prop-2-en-1-ol (2,6g, 7,94mmol) trong 25ml DCM khé dugc bd sung
MnO»(13,8g, 158,83mmol) va phan tmg nay dugc dé khudy & nhiét do trong phong
trong 5 gid. Hon hop nay duge loc va dung mdi dugc loai bo trong chén khong dé
thu duoc 2,36g (91%) aldehyt mong mudn. MS (m/z) 326 (M+H"). -

Buéc 3: Dung dich da duoc khudy chira (2B)-3-{1-[(4-
metylbenzen)sulfonyl]-1H-indol-6-yl} prop-2-enal (2,36g, 7,25mmol) trong t-BuOH
(20ml) dugc bd sung Hydrazin (65% trong nudc, 2,7ml, 36,26mmol). Phan tng nay
duoc dé khudy ¢ nhiét do 80°C trong 4 gid. Dung mdi dugc loai bd trong chén khong
va phan thd dugc pha loéng bang DCM va dugc rira bang NaHCO; (dung dich 5%).
Céc 16p hitu co duge 1am bay hoi va duge tinh ché bang hé théng Biotage Spl
(SNAP340, tir Cy/EtOAc 8/2 dén 1/1) dé thu duge 1,89g (77%) sén pham mong
mudn. MS (m/z) 340 (M+H").

Budc 4: 6-(4,5-dihydro-1H-pyrazol-5-yl)-1-[(4-metylbenzen)sulfonyl]-1H-
indol (0,67g, 1,86mmol) trong DCM khan (5ml) ¢ nhiét do 0°C, dugc bd sung
DIPEA (0,454ml, 2,6mmol), tiép d6 dugc bd sung nhé giot 2,2-dimetylpropanoyl
clorua (0,251ml, 2,04mmol). Hon hop phan tmg nay dugc khudy trong 4 gid & nhiét
do trong phong va sau d6 dugc rua bang HCI1 1N, dung dich NaHCO3 chira nuée béo
hoac, nuéc mudi va duge co. Chét tho duge tinh ché bang hé théng Biotage Spl
(SNAP50, tir Cy 100% dén Cy/EtOAc 70/30) dé thu duge 540mg (69%) hop chét
mong mudn. MS (m/z) 424 (M+H").

Bude 5: 2,2-dimetyl-1-(5-{1-[(4-metylbenzen)sulfonyl]-1H-indol-6-y1}-4,5-
dihydro-1H-pyrazol-1-yl)propan-1-on (0,303g, 0,72mmol), trong EtOH kho (4ml)
va nude (2ml), duge bd sung KOH (0,803ml, 14,3 1mmol). Hon hop phan tmg nay
dugc khudy & nhiét d6 60°C qua dém. Sau khi 1am lanh, nudc da va HCI 1IN duoc
bd sung vao hon hgp phan Umg nay, va sau do hdn hop nay duoc chiét bang DCM.
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Lép hitu co duge cd dé thu duoc 309mg 1-(5-(1H-indol-6-yl)-4,5-dihydro-1H-

pyrazol-1-yl)-2,2-dimetylpropan-1-on, san pham nay duoc dua vao LC/MS didu ché
8 thu duge 58,4mg (30%) hop chit néu & dé myc. MS (m/z) 270 (M+H"). 'THNMR
(400 MHz, DMSO-ds) § ppm 11,02 (br. s., 1 H) 7,46 (d, J=8,08 Hz, 1 H) 7,25 - 7,35
(m, 1 H) 7,20 (t, J=1,52 Hz, 1 H) 7,09 (s, 1 H) 6,75 (dd, J=8,08, 1,52 Hz, 1 H) 6,31
-6,41 (m, 1 H) 5,39 (dd, J=11,87, 4,29 Hz, 1 H) 3,40 (ddd, J=18,82, 11,87, 1,64 Hz,
1 H) 2,60 (ddd, J=18,76, 4,36, 1,89 Hz, 1 H) 1,15 - 1,35 (m, 9 H).

Céc hop chat sau day dugc téng hop theo cach twong tu. LiOH duogc thay thé

cho KOH trong vi du 92.
;’; Tén Chu tric "H NMR 1(\16?+H)+
'H NMR (400 MHz,
DMSO-d6) &6 ppm 11,04
521011(55;11)1{ i (br. 5., 1H), 7,32 (m, 2H),
4.5-dihydro- \ 7,25 (s, 1H), 7,19 (s, 1H),

91 | 1H-pyrazol-1- 0 6,83 (dd, J=8.3, 1,5 Hz 1,4,
D22, 1H), 6,37 (br. s., 1H), 5,37
Zﬁme’t Ipropan j (dd, J=11,7, 4,2 Hz, 1H),
-l-ony \ 3,34-3,44 (m, 1H), 2,60 (dt,

1=18,7,2,1 Hz, 1H), 1,26 (s,

OH)

'H NMR (400 MHz,

DMSO-d6) & ppm 11,16
1-(5-(1H- (br. s., 1H), 7,34 (t, J=2,8
indol-4-yl)- Hz, 1H), 7,21-7,30 (m, 2H),
4,5-dihydro- 6,95-7,02 (m, 1H), 6,65 (d,

9 1H-pyrazol-1- J=7,1 Hz, 1H), 6,36 (dt, 270
yl)-2,2- 1=2,0, 1,0 Hz, 1H), 5,61
dimetylpropan (dd, J=12,0, 5,2 Hz, 1H),
-1-on 3,46 (ddd, J=18,8, 12,1, 1,6

Hz, 1H), 2,56 (ddd, J=18.8,
5,2, 1,8 Hz, 1H), 1,27 (s,
o)
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'H NMR (400 MHz,
DMSO-d6) & ppm 11,16
(8)-1-(5-(1H- (br. s., 1H), 7,34 (t, J=2,7

indol-4-yl)- Hz, 1H), 7,27 (d, J=8,1 Hz,
4,5-dihydro- 1H), 7,23 (s, 1H), 6,99 (t,

93 | 1H-pyrazol-1- J=7,7 Hz, 1H), 6,65 (d,|270
y1)-2,2- J=7.3 Hz, 1H), 6,36 (br. s.,
dimetylpropan 1H), 5,61 (dd, J=12,1, 5,1

-1-on Hz, 1H), 3,46 (dd, J=18,7,
12,1 Hz, 1H), 2,52-2,60 (m,
1H), 1,27 (s, 9H)

Vidu 94
(1-(benzo[d]oxazol-2-yl)piperidin-4-yl)(5-(pyridin-3-yl)-4,5-dihydro- 1H-pyrazol-

1-yl)metanon

Q NaPl HN-N, DIPEA, HATU, HNO/‘AN/N\
Ny BuoH DMSO
= - X _—
N reflux N 0 N
L/ 7

0 0]
Cl -N
__<\N N NQ/[LN |

\>/
0 N IS
DIPEA, DMSO \ y

100 °C

Bude 1: Hydrazin duoc gia nhiét dén nhiét do hdi luu trong binh thét co ddy
tron trong mdi truong nito. Dung dich hdi luu nay dugc bd sung nho giot (E)-3-
(pyridin-3-yl)acrylaldehyt (2g, 15,02mmol) trong ter¢-butanol (20ml). Hon hop nay
duoc gia nhiét qua dém. Ngay tiép theo phan tng ny dugc cd va duoc tinh ché bang
HPLC pha thuong. Cac diéu kién dugc str dung MeOH 10% trong DCM / DCM v6i
oradient tir 20% dén 80% trén 10 phit. Cac phan doan tinh khiét dugc c6 dé thu
dugc 1,08g (49%) san pham mong muén. MS (m/z) 148 (M+H).

Buéc 2: Dung dich chta 3-(4,5-dihydro-1H-pyrazol-5-yl)pyridin (0,3g,
2,038mmol) trong DMSO (20ml) dugc bd sung vao DIPEA (0,712ml, 4,08mmol)
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tiép theo 14 axit 1-(tert-butoxycarbonyl)piperidin-4-carboxylic (0,467g, 2,04mmol).
Hon hop nay dugc khudy va sau d6 HATU (1,163g, 3,06mmol) duoc bd sung vao.
Phén Gmg nay chuyén mau vang va sau d6 dugc khudy qua dém & nhiét do 25°C.
LCMS ngay tiép theo hién thi san phim. Hon hop phan tng ndy dugc tiém ngay vao
hé théng HPLC didu ché va dugc tinh ché dusi céc diéu kién axit. Cdc phan doan
tinh khiét duoc cd dudi nhiét do thép va dong nito. Nhém Boc nhém dugc tach ra
duéi cac didu kién nay va duoc dua vao phan tng tiép theo. MS (m/z) 259 (M+H).

Bugc 3: Dung dich chira piperidin-4-yl(5-(pyridin-3-yl)-4,5-dihydro-1H-
pyrazol-1-yl)metanon (500mg, 1,936mmol) trong DMSO (Iml) dugc bd sung 2-
clobenzo[d]oxazol (297mg, 1,94mmol). Phan Gmg nay dugc gia nhiét ¢ nhiét do
100°C trong 20 phiit. LCMS hién thi san phim. Cht tho duoc tinh ché duéi cac dieu
kién axit trong d6 cac phan doan tinh khiét duge thu gom va duoc ¢d dé thu duoc
75mg (8%) hop chit néu & dé muc. MS (m/z) 376 (M+H"). '"H NMR (DMSO-dj)
Sppm 1,52 - 1,69 (m, 2 H), 1,79 - 1,98 (m, 2 H), 2,83 - 2,94 (m, 1 H), 3,18 - 3,41 (m,
3 H), 3,55 (ddd, J=19,1, 12,1, 1,6 Hz, 1 H), 4,09 - 4,19 (m, 2 H), 5,42 - 5,54 (m, 1
H), 6,97 - 7,19 (m, 3 H), 7,24 - 7,44 (m, 4 H), 7,65 - 7,80 (m, 1 H), 7,91 - 8,05 (m,
1 H).

Vidu95

(1-(xyclobutancarbonyl)piperidin-4-y1)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon

HO.__O
DIPEA, HATU,
NH N
— N i
N Boc Jb =N Jb
NBoc NH,ClI
DIPEA, HATU,
2-MeTHF
—_—
o N
=N
HO N7]/Q
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Buéc 1: Dung dich chira Boc-Inp-OH (5,18g, 22,57mmol) trong 2-MeTHF
(50ml) dugc bd sung DIPEA (7,17ml, 41,0mmol), HATU (10,92g, 28,7mmol) sau
d6 5-phenyl-4,5-dihydro-1H-pyrazol (3g, 20,52mmol). Hon hop phan tmg nay duge
khudy qua dém & nhiét do trong phong. Hon hop phéan tmg nay dugc nghién trong
EtOAc va duge rira bing H,O va NaHCO; bdo hoa. Lép hitu co duge 1am kho bing
Na,SO, khan, duoc loc va ¢6 trong chan khong. San phdm nay dugc tinh ché bang
phuong phép sic ky [silica, CyH/(EtOAc-EtOH 3/1) 100/0 dén 30/70]. Phén cin
dugc tan trong dietyl ete dé thu duoc tert-butyl 4-(5-phenyl-4,5-dihydro-1H-pyrazol-
1-carbonyl)piperidin-1-carboxylat (4,5g, 12,59mmol, d¢ tinh khiét: >95% bing
LCMS d6 thu hdi: 61%) & dang chét bt mau tring. LCMS (m/z) 302 (M+H), thoi
gian luu: 2,68 phut, phuong phap 1 20V.

Bu6c 2: Dung dich chira tert-butyl 4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-carboxylat (16,7g, 46,7mmol) trong diclometan (200ml) dugc
b6 sung HCI 3M trong CPME (62,3ml, 187mmol). Hon hop phan tng nay dugc
khudy trong 72 gid & nhiét do trong phong. Phan két tia duoc loc ra va dugc ria
bang diisopropyl ete. Chét rén duoc lam kho trong chan khong cao ¢ nhiét d 45°C
dé thu dugc (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-yl)metanon,
hydroclorua (13g, 44,2mmol, d¢ tinh khiét: >95% bing LCMS, d thu hoi: 95%) &
dang chét bot mau kem. LCMS (m/z) 258 (M+H") tuong ting v6i amin tu do, thoi
gian luu: 1,00 phut, phuong phap 1 20V.

Bugce 3: Dung dich chta axit xyclobutancarboxylic (0,096ml, 1,021mmol)
trong 2-MeTHF (5ml) dugc bb sung DIPEA (0,357ml, 2,042mmol), HATU (383mg,
1,02lmmol) sau  d6  (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-
yl)metanon, hydroclorua (200mg, 0,68 1mmol). Hon hop phan g nay duoc khudy
qua dém & nhiét do trong phong. Hon hop phéan tng nay duge nghién trong EtOAc
va duoc rira béng H,0, HC1 0,5M va NaHCO; béo hoa. Lép hitu co dugc lam kho
béng Na,S04 khan, duoc loc va ¢o trong chan khong. Phan can dugc tinh ché béng
phuong phép séc ky [silica, CyH/(EtOAc-EtOH 3/1) 100/0 dén 50/50 dé thu dugc

san phim mong mudn tinh khiét & dang chit gom. Tan trong diisopropy! ete tao
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thanh  (1-(xyclobutanecarbonyl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1 H-pyrazol-
]-yl)metanon (95mg, 0,280mmol, dé tinh khiét: >95% bing LCMS, do thu hoi: higu
suit 41%) & dang chat bot mau tring. LCMS (m/z) 340 (M+H"), thoi gian luu: 2,26
phit, phuong phép 1 20V. 'H NMR (400 MHz, CHCls) 8 ppm 7,34 (m, 2H), 7,28 (s,
1H), 7,16 (m, 2H), 6,99 (t, J= 1,6 Hz, 1H), 5,37 (dd, J= 11,9, 4,8 Hz, 1H), 4,2 (br s,
1H), 3,44 (ddd, J= 18,8, 12,0, 1,5 Hz, 1H), 3,33 (it, J=11,2, 3,8 Hz, 1H), 3,25 (m,
1H), 2,91 (br s, 2H), 2,84 (m, 1H), 2,35 (m, 2H), 2,14 (m, 2H), 1,91 (m, 5H), 1,65
(m, 2H).

Chét trung gian sau day dugc tdng hop theo cich twong ty:

O

F
N
NH,CI

Bude thir 2 duoc st dung dé tong hop chét trung gian nay:

0

NH,CI

Céc hop chét sau day dugc tébng hop theo cach twong tu. 2-MeTHF ¢ thé
dugc thay thé cho DCM, THFDMEF. HATU c6 thé duge thay thé cho T3P.

Vi ren CAu tric '"H NMR LC: thoi gian luu MS
du (phut) M+H)+
(1- 'H NMR (400 MHz,
(xyclohexan DMSO-d6) & ppm, 7,32 (dd,
carbony]) 1=7,6,7,2 Hz, 2H), 7,23 (m,
96 | piperidin-4- 2H), 7,1 (d, J=7,6 Hz, 2H), | 5 o
y1)(5- 5,30 (dd, J=11,9, 4,6 Hz,
henyl-4,5- 1H), 4,38 (m, 1H), 3,95 (d,
fﬁh § 1 J=13,3 Hz, 1H), 3,46 (m,
A 2H), 3,30 (m, 1H), 3,09 (br
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pyrazol-1- s, 1H), 2,67 (ddd, J=18,8,
yl)metanon 4.6, 1,7 Hz, 1H), 2,57 (m,
2H), 1,85 (m, 1H), 1,65 (m,
6H), 1,1-1,5 (m, 6H)
Phuong phap LC: 2,52 phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm
7,32 (dd, J=7,6, 7,2 Hz,
2H), 7,24 (m, 2H), 7,1 (d,
1-(4-(5- J=7,6 Hz, 2H), 5,32 (dd,
phenyl-4,5- J=12,0, 4,6 Hz, 1H), 4,37
dihydro-1H- (br s, 1H), 3,86 (d, J=12,9
97 pyrazol-1- Hz, 1H), 3,49 (dd, J=18,4, 314
carbonyl)pip 12,5 Hz, 1H), 3,29 (m, 1H),
eridin-1- 3,08 (t, J=11,5 Hz, 1H),
yl)propan-1- 2,66 (m, 2H), 2,30 (q,J=7,4
on Hz, 2H), 1,83 (d, J=12,3 Hz,
1H), 1,71 (m, 1H), 1,39 (m,
2H), 0,97 (t, J=7,4 Hz, 3H)
Phuong phap LC: 2,02 phut
'H NMR (400 MHz,
CHCI3-d6) 6 ppm, 7,3 (m,
2-metyl-1- 3H), 7,6 (m, 2H), 7 (s, 1H),
(4-(5- 5,38 (dd, J= 12,0, 4,9 Hz,
phenyl-4,5- 1H), 4,61 (m, 1H), 3,99 (m,
dihydro-1H- 1H), 3,47 (dd, 18,8, 12,3 373
98 | pyrazol-1- Hz, 1H), 3,36 (m, 1H), 3,15
carbonyl)pip (t, J=11,9 Hz, 1H), 2,82 (m,
eridin-1- 3H), 1,75 (m, 4H), 1,13 (d,
yl)propan J=6,6 Hz, 6H)
-1-on

Phuong phap LC 1: 2,16
phut
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'H NMR (400 MHz,
DMSO0-d6) & ppm, 8,58 (d,
J=4,6 Hz, 1H), 7,91 (,
J=7,6 Hz, 1H), 7,53 (,

(5-phenyl- J=7,8 Hz, 1H), 7,46 (dd,
4,5-dihydro- J=7,1, 5,2 Hz, 1H), 7,32 (m,
1H-pyrazol- 2H), 7,25 (m, 2H), 7,11 (t,
99 1-yD)(1- J=7,8 Hz, 2H), 5,32 (m, 163
picolinoylpi ! N 1H), 4,49 (m, 1H), 3,62 (m,
peridin-4-yl) N |l 1H), 3,49 (m, 1H), 3,38 (m,
meth I = | 1H), 3,13 (m, 1H), 2,93 (m,
anone 1H), 2,67 (d, J=18,8 Hz,
1H), 1,5-2 (m, 4H)
Phuong phép LC 1: 1,97
phut
'H NMR (400 MHez,
DMSO-d6) & ppm, 8,88 (d,
J=4,7 Hz, 1H), 7,58 (4,
(5-phenyl- J=49 Hz, 1H), 7,32 (m,
4,5-dihydro- 2H), 7,25 (m, 2H), 7,1 (t,
1H-pyrazol- J=8,4 Hz, 2H), 5,31 (dd,
1-yD)(1- J=11,7, 4,1 Hz, 1H), 4,46
100 | (pyrimidin- (m, 1H), 3,62 (m, 1H), 3,46 | 364
2- (m, 2H), 3,23 (m,1H), 3,13
carbonyl)pip (m, 1H), 2,96 (m, 1H), 2,67
eridin-4- (d, J=19,0 Hz, 1H), 1,7-2
yl)metanon (m, 2H), 1,52 (m, 2H)
Phuong phéap LC 1: 1,33
phut
'H NMR (400 MHz,
(1-(4- DMSO-d6) 6 ppm, 7,32 (m,
morpholino 2H), 7,26 (dd, 10,1, 8,7 Hz,
benzoy)pip 4H), 7,11 (d, J=7,4 Hz, 2H),
eridind. 6,95 (d, J=8,7 Hz, 2H), 5,31
101 | y1)(5- 'NJb “~ (dd, J=11,9, 4,6 Hz, 1H), | 447
phenyl-4,5- N Nﬁ/@/N\) f:iZ (brs, 2H), 3,73 (t,—J—~4,7
dihydro-1H- ] z, 4H), 3,49 (dd, J=18.8,
L1 12Hz, 1H), 3,36 (m, 1H),
pyrazo 3,17 (t, J=4,7 Hz, 4H), 3,0
yl)metanon

(br s, 2H), 2,65 (m, 1H),
1,85 (d, J=12,0 Hz, 1H),
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1,72 (d, J=12,0 Hz, 1H),
1,48 (m, 2H)

Phuong phap LC 1: 2,26
phut

'H NMR (400 MHz,
DMSO-d6) § ppm, 8,64 (d,
1=2,5 Hz, 1H), 8,05 (m,

(1-(5- 1H), 7,6 (d, J=8,4 Hz, 1H),
clopicolinoy 7,32 (m, 2H), 7,24 (m, 2H),
1) piperidin- 7,10 (t, J=7,5 Hz, 2H), 5,31
102 4-y1)(5- (m, 1H), 4,46 (m, 1H), 3,66 | 397
phenyl-4,5- N o | (m, 1H), 3,49 (m, 1H), 3,39
dihydro-1H- (_ (tt, J=11,3, 3,8 Hz, 1H),
pyrazol-1- © 3,14 (m, 1H), 2,93 (m, 1H),
yl) metanon 2,67 (m, 1H), 1,4-2 (m, 4H)
Phuong phap LC 1: 2,29
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm, 8,65 (d,
J=53 Hz, 2H), 7,37 (d,
J=5,5 Hz, 2H), 7,31 (m,
(1- 2H), 7,24 (s, 2H), 7,11 (t,
isonicotinoy J=7,0 Hz, 2H), 5,32 (dd,
1 piperidin- J=11,7, 3,9 Hz, 1H), 4,45
103 4-y1)(5- (m, 1H), 3,63 (m, 1H), 3,49 | 363
phenyl-4,5- (m, 1H), 3,38 (m, 1H), 3,15
dihydro-1H- N | (m, 1H), 2,93 (m, 1H), 2,68
pyrazol-1- 5 (d,J=18,7 Hz, 1H), 1,97 (m,
yl)metanon 1H), 1,81 (m, 1H), 1,56 (m,

2H)

Phuong phap LC 1: 1,65
phut
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'H NMR (400 MHz,

(1-(6- DMSO-d6) & ppm, 7,78 (t,
metylpicolin J=77 Hz, 1H), 7,29 (m,
oyl) 6H), 7,11 (t, J=7,5 Hz, 2H),
piperidin-4- 5,31 (m, 1H), 4,47 (m, 1H), 377
104 | y1)(5- 3,64 (m, 1H), 3,49 (m, 1H),
phenyl-4,5- 3,38 (m, 1H), 3,12 (m, 1H),
dihydro-1H- 2,91 (m, 1H), 2,67 (m, 1H),
pyrazol-1- 2,48 (s, 3H), 1,45-2 (m, 4H)
yl)metanon
Phuong phap LC 1: 2,01
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm, 7,98 (m,
1H), 7,61 (d, J=8,2 Hz, 1H),
(1-(6- 7,56 (d, J=7,6 Hz, 1H), 7,28
clopicolinoy (m, 4H), 7,11 (t, J=7,1 Hz,
1) piperidin- 2H), 5,32 (dd, J=11,9, 2,9 397
105 4-y1)(5- Hz, 1H), 4,45 (d, J=9,3 Hz,
phenyl-4,5- 1H), 3,58 (m, 1H), 3,49 (m,
dihydro-1H- 1H), 3,39 (m, 1H), 3,16 (m,
pyrazol-1- 1H), 2,95 (m, 1H), 2,68 (m,
yl)metanon 1H), 1,45-2 (m, 4H)
Phuong phap LC 1: 2,27
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm, 8,45 (d,
J=1,7 Hz, 1H), 7,9 (dd,
(1-(6- J=8,2, 2,3 Hz, 1H), 7,6 (d,
clonicotinoy J=8,2 Hz, 1H), 7,32 (br s,
) piperidin- 2H), 7,24 (s, 2H), 7,11 (m,
4oy1)(5- 2H), 5,32 (dd, J=11,8, 4,4 397
106 henvlod.5- Hz, 1H), 4,44 (m, 1H), 3,48
Ic)lih g s (m, 2H), 3,36( m, 1H), 3,19
yaro- - (m, 1H), 2,94 (m, 1H), 2,68
pyrazol-1- (dd, J=18,8, 3,2 Hz, 1H),
yl)metanon

1,5-2 (m, 4H)

Phuong phép LC 1: 2,21
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm, 8,64 (dd,
J=4,7, 1,7 Hz, 1H), 8,58 (d,
J=1,3 Hz, 1H), 7,82 (dt, 7,8,

(1- 1,9 Hz, 1H), 7,47 (dd,
hicotinoylpi 1=7,8, 4,9 Hz, 1H), 7,32 (m,
Seridin-4- 2H), 7,25 (m, 2H), 7,11 (4,
(s- 2 J=7,0 Hz, 2H), 532 (dd, | 5.,
107 |70 4 L |J71L8, 4.6 Hz 1H), 4,46
gihygm_iH_ 1N | (m, 1H), 3,49 (m, 2H), 3,38
L _J | (m, 1H), 3,20 (m, 1H), 2,94
ply 0 (d, J=10,2 Hz, 1H), 2,68
yl)metanon (ddd, J=8,8, 4,5, 1,5 Hz,
1H), 1,5-2 (m, 4H)
Phuong phap LC 1: 1,77
phut
'H NMR (400 MHz,
DMSO-d6) 8 ppm, 8,59 (d,
J=2.8 Hz, 1H), 7,85 (td,
J=8,7, 2,8 Hz, 1H), 7,67
(1-(5- (dd, J=8,6, 4,6 Hz, 1H),
flopicolinoyl 7,28 (m, 4H), 7,11 (t, J=7,3
) piperidin- Hz, 2H), 5,32 (m, 1H), 4,47
log | DG (d, J=9,3 Hz, 1H), 3,68 (d, | 381
phenyl-4,5- NAUF | J=12,5 Hz, 1H), 3,49 (m,
dihydro-1H- | 1H), 339 (i, J=11,3, 3,8
pyrazol-1- 0 Hz, 1H), 3,15 (m, 1H), 2,93
yl)metanon (m, 1H), 2,67 (m, 1H), 1,6-
2 (m, 2H), 1,53 (m, 2H)
Phuong phéap LC 1: 2,12
phut
'H NMR (400 MHz,
(1-(4- DMSO-d6) & ppm, 7,50 (d,
clobenzoyl) J=7,5 Hz, 2H), 7,41 (d,
piperidin-4- o J=7,4 Hz, 2H), 7,31 (&,
L0 | YDG- N ;b J=7,0 Hz, 2H), 7,25 (m, |50,
phenyl-4,5- | oy o | 2H), 7,11 (d, J=7,2 Hz, 2H),
dihydro-1H- NW/@ 5,31 (dd, J=11,9, 4,5 Hz,
pyrazol-1- © 1H), 4,44 (m, 1H), 3,58 (m,
yl)metanon 1H), 3,49 (dd, J=18,8, 12,1

Hz, 1H), 3,37 (m, 1H), 3,14
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(m, 1H), 2,92 (m, 1H), 2,65
(dd, J=18.,8, 3,2 Hz, 1H),
1,7 (m, 2H), 1,5(m, 2H)

Phuong phéap LC 1: 2,54
phut

IH NMR (400 MHz,
DMSO-d6)dppm, 7,31 (m,
4H), 7,22 (m, 5H), 7,09 (d,
J=7,4 Hz, 2H), 5,29 (dd,

(zfgeinyl_l- J=11,9, 3,5 Hz, 1H), 4,38
pheny1-4 5- 0 (d’ J=9,5 Hz, 1H)9 3,97 (d:
dihydro-1H- =129 Hz, 1H), 3,72 (s, | 3¢
L0 | orazol-1- J\C} 2H), 3,48 (dd, J=18.2, 12,5

carbonyl)pip N Hz, 1H), 3,28 (ddt, J=11,4,
oridin.1- Z//\Q 7.7, 3.7 Hz, 1H), 3,08 (m,
yl)etanon 1H), 2,67 (m, 2H), 1,75 (m,

2H), 1,31 (m, 2H)

Phuong phap LC 1: 2,39

phut

'H NMR (400 MHz,

DMSO-d6) & ppm, 7,33 (m,

4H), 7,24 (m, 2H), 7,11 (d,
(1-(4- J=72 Hz, 2H), 6,97 (d,
metoxybenz J=8,5 Hz, 2H), 5,31 (dd,
oyl) J=11,8, 4,6 Hz, 1H), 4,40
piperidin-4- 0 (br s, 1H), 3,79 (s, 3H), 3,8

(br s, 1H), 3,49 (ddd,|392

111

yD(5-
phenyl-4,5-
dihydro-1H-
pyrazol-1-
yl)metanon

J=18,9, 12,1, 1,2 Hz, 1H),
3,37 (m, 1H), 3,02 (br s,
2H), 2,67 (ddd, J=18,9, 4,6,
1,5 Hz, 1H), 1,85 (brs, 1H),
1,75 (br s, 1H), 1,49 (2H)

Phuong phap LC 1: 2,34
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm, 8,02 (d,
J=32 Hz, 1H), 8,00 (d,
J=32 Hz, 1H), 7,32 (,
J=7,4 Hz, 2H), 7,24 (m,

(5-phenyl- 2H), 7,11 (d, J=7,4 Hz, 2H),
4,5-dihydro- 5,32 (dd, J=12,0, 4,6 Hz,
1H-pyrazol- 0 1H), 5,19 (d, J=10,6 Hz,
112 1-yD)(1- Jb 1H), 4,44 (d, J=11,2 Hz, | 369
(thiazol-2- S 1H), 3,50 (ddd, J=1843,
carbonyl)pip NW/Q\‘& 12,0, 1,3 Hz, 1H), 3,41 (m,
eridin-4- J N 2H), 3,01 (m, 1H), 2,68
yl)metanon (ddd, J=18,8, 4,6, 1,6 Hz,
1H), 1,95 (m, 1H), 1,82 (m,
1H), 1,55 (m, 2H)
Phuong phap LC 1: 2,23
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm, 7,32 (m,
2H), 7,24 (m, 2H), 7,11 (m,
(5- 2H), 6,41 (s, 1H), 5,31 (dd,
xyclopropyl J=11,8, 4,2 Hz, 1H), 4,43
isoxazol-3- (d, J=9,5 Hz, 1H), 3,89 (d,
y1)(4-(5- J=12 Hz, 1H), 3,49 (dd,
113 phenyl-4,5- 18,8, 12,0 Hz, 1H), 3,4|393
dihydro-1H- (ddd, J=11,2, 7,6, 4,0 Hz,
pyrazol-1- 1H), 3,21 (m, 1H), 2,94 (m,
carbonyl)pip 1H), 2,65 (m, 1H), 2,18 (m,
eridin-1- 1H), 1,85 (m, 1H), 1,45 (m,
yl)metanon 2H), 0,99 (m, 5H)
Phuong phap LC 1: 2,43
phut
oxaz0l-4- 'H NMR (400 MHz,
y1(4-(5- DMSO-d6) & ppm, 8,55 (d,
henvl-4.5- J=0,9 Hz, 1H), 8,49 (d,
oo T 0 =09 Hz, 1H) 731 (dd,
114 pyrizol_l_ NNJb _|9=76,72Hz, 2H), 724 (m, | 353
: =\ | 2H), 7,11 (d, J=7,2 Hz, 2H),
‘e’?irc}i’i‘r’ln?)plp "N (532 (dd, 1=11,9, 46 Ha,
o o 1H), 4,46 (br s, 2H), 3,49
yl)metanon

(ddd, J=18,9, 12,0, 1,4 Hz,
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1H), 3,41 (tt, J=11,4, 3,8
Hz, 1H), 3,23 (br s, 1H),
2,88 (br s, 1H), 2,68 (ddd,
7=18,9, 4,6, 1,7 Hz, 1H),
1,89 (br s, 1H), 1,77 (br s,
1H), 1,5 (br s, 2H)

Phuong phéap LC 1: 1,95
phut

'H NMR (400 MHz,
DMSO-d6)oppm, 7,29 (m,
5H), 7,11 (d, J=6,1 Hz, 2H),

(1-metyl- 6,96 (s, 1H), 5,32 (dd,
1H- J=12,0, 4,6 Hz, 1H), 4,49
imidazol-2- (dd, J=18,6, 14,4 Hz, 2H),
y1)(4-(5- 0 3,97 (s, 3H), 3,5 (dd,
115 phenyl-4,5- NJb J=18,6, 12,3 Hz, 1H), 3,4 166
dihydro-1H- | \_ N (m, 1H), 3,2 (d, J=8,7 Hz,
pyrazol-1- NW/(& 1H), 2,9 (d, J=12,0, 1H),
carbonyl)pip / N 12,68 (dd, J=18,8, 4,4 Hz,
eridin-1- 1H), 1,81 (m, 2H), 1,53 (m,
yl)metanon 2H)
Phuong phap LC 1: 1,59
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm, 7,46 (d,
J=1,9 Hz, 1H), 7,32 (dd,
J=7,4, 7,2 Hz, 2H), 7,24 (m,
2H), 7,11 (d, J=7,4 Hz, 2H),
(llHn;‘;tZ:Zol 6,43 (d, J=1,9 Hz, 1H), 5,32
5oy T)(d-(5- (dd, J=12,0, 4,6 Hz, 1H),
phenyl-4,5- 4,44 (brs, 1H), 3,8 (m, 1H),
116 dihydro-iH- 3,81 (s, 3H), 3,5 (ddd,|366
pyrazol-1- o J=18,9, 11,9, 1,2 Hz, 1H),
carbonyl)pip 3,37 (m, 1H), 3,22 (br s,
eridin-1-y1) AN 1H), 2,94 (br s, 1H), 2,68
=N (ddd, J=18,8, 4,6, 1,6 Hz,
metanon

1H), 1,80 (m, 2H), 1,51 (m,
2H)

Phuong phap LC 1: 2,01
phut

-154-




30747

'H NMR (400 MHz,
DMSO-d6) 6 ppm, 7,74 (d,
J=2,1 Hz, 1H), 7,32 (4,
J=7,4 Hz, 2H), 7,24 (m,
2H), 7,11 (d, J=7,2 Hz, 2H),

ngngryizol 6,5 (d, 1=2,3 Hz, 1H), 5,31
3-y1)(4-(5- (dd, J=11,9, 4,6 Hz, 1H),
phenyl-4,5- 4,60 (br s, 1H), 4,46 (d,
117 | dihydro-1H- J=102 Hz, 1H), 3,87 (.| 3¢¢
pyrazol-1- 5 3H), 3,49 (dd, J=18,3, 12,4
carbonyl)pip Hz, 1H), 3,38 (it, J=11.5,
eridin-1- l\\l// 3,8 Hz, 1H), 3,2 (br s, 1H),
yl)metanon N 2,85 (m, 1H), 2,67 (ddd,
J=18,9, 4,6, 1,7 Hz, 1H),
1,81 (m, 2H), 1,47 (m, 2H)
Phuong phap LC 1: 1,96
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 8,37 (s,
1H), 7,32 (dd, =74, 7,2
(2- Hz, 2H), 7,24 (m, 2H), 7,11
metyloxazol (d, =72 Hz, 2H), 5,31 (dd,
~4-y1)(4-(5- J=11,9, 4,5 Hz, 1H), 4,56
phenyl-4,5- 0 (br s, 1H), 4,43 (br s, 1H),
118 | dihydro-1H- 3,49 (dd, J=18,8, 12,0 Hz, | 5
pyrazol-1- ’ 1 1H), 3,39 (m, 1H), 3,21 (br
carbonyl)pip 7]/<—N/)\ s, 1H), 2,86 (br s, 1H), 2,67
eridin-1- 0 (m, 1H), 2,44 (s, 3H), 1,88
yl)metanon (br s, 1H), 1,75 (br s, 1H),

1,47 (m, 2H)

Phuong phap LC 1: 2,02
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 7,63 (s,
1H), 7,59 (s, 1H), 7,32 (dd,
1=7,6, 7,2 Hz, 2H), 7,24 (m,

(1-metyl- 2H), 7,1 (d, J=7,2Hz, 2H),
1H- 5,31 (dd, J=11,8, 4,4 Hz,
imidazol-4- 1H), 5,2 (br's, 1H), 4,46 (br
y1)(4-(5- o s, 1H), 3,67 (s, 3H), 3,49
119 phenyl-4,5- //b (dd, J=18,7, 12,1 Hz, 1H), | 366
dihydro-1H- ’ N 3,39 (m, 1H), 3,15 (br s,
pyrazol-1- NW/QN\ 1H), 2,83 (br s, 1H), 2,67
carbonyl)pip o (dd, J=18,8, 3,2 Hz, 1H),
eridin-1- 1,85 (d, J=11,2Hz, 1H),
yl)metanon 1,73 (d, J=11,2 Hz, 1H),
1,46 (m, 2H)
Phuong phap LC 1: 1,49
phut
'H NMR (400 MHez,
DMSO-d6) 6 ppm 7,87 (s,
1H), 7,32 (t, J=7,4 Hz, 2H),
(2- 7,24 (m ,2H), 7,11 (d,J=7,2
metylthiazol Hz, 2H), 5,31 (dd, J=11,9,
-4-y1)(4-(5- 4,6 Hz, 1H), 4,43 (br s, 1H),
phenyl-4,5- 0 4,41 (br s, 1H), 3,49 (dd, 383
120 | dihydro-1H- ) J=18,3, 12,6 Hz, 1H), 3,38
pyrazol-1- b ] S)\ (m, 1H), 3,18 (brs, 1H), 2,9
carbonyl)pip W/A'N/ (brs, 1H), 2,68 (s, 3H), 2,66
eridin-1- O (m, 1H), 1,80 (m, 2H), 1,5
yl)metanon (m, 2H)
Phuong phap LC 1: 2,10
phut
'H NMR (400 MHz,
(1-(4- DMSO-d6) 6 ppm 8,42 (d,
metylpicolin J= 49 Hz, 1H), 7,31 (m,
oyl)piperidi 4H), 7,24 (m, 2H), 7,11 (t,
121 n-4-yl)(5- J=7,8 Hz, 2H), 5,31 (dd, | 377
phenyl-4,5- N J=11,6, 3,8 Hz, 1H), 4,48
dihydro-1H- [ (d, J=9,3 Hz, 1H), 3,67 (d,
pyrazol-1- o J=11,6 Hz, 1H), 3,38 (m,
yl)metanon 1H), 3,12 (m, 1H), 2,91 (m,

1H), 2,67 (dt, J=18,8, 3,2
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Hz, 1H), 2,36 (s, 3H), 1,75
(m, 2H), 1,51 (m, 2H)

Phuong phap LC 1: 2,03
phut

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,32 (t,
J=7,4 Hz, 2H), 7,24 (m,
2H), 7,18 (d, J=3,6 Hz, 1H),

N 7.11 (d, I=7,2 Hz, 2H), 6,81
Zie_tzy_lﬂll)l&gh (d, J=2,7 Hz, 1H), 5,32 (dd,
(5_phzny1_ J=183, 12,4 Hz, 1H), 4,26
4,5-dihydro- (d, J=10,1, 2H), 3,50 (dd, | 1o,
122 1| f1pyrazol- =183, 12,4 Hz, 1H), 3,38
1- (m, 2H), 3,10 (br s, 1H),
: 2,68 (m, 1H), 2,46 (s, 3H),
carbonylpip 1,89 (d, J=11,4 Hz, 1H),
endin- 1 1.77 (d, J=12,7 Hz, 1H),
yl)metanon 52 (m. 2H)
Phuong phap LC 1: 2,43
phut
'H NMR (400 MHz,
DMSO0-d6) § ppm 13,15 (s,
1H), 8,04 (s, 1H), 7,68 (s,
1H), 7,32 (dd, J=7,8, 7,0
(1-(1H- Hz, 2H), 7,24 (m, 2H), 7,11
razol-4- (d, J=7,2 Hz, 2H), 5,32 (dd,
Ezrbon Dpi J=12,0, 4,6Hz, 1H), 4,25 (br
eridin_z_ PP s, 2H), 3,49 (ddd, J=18.9,
123 | yh)(5- 11,9, 1,5 Hz, 1H), 3,36 (m, | 352
phenyl-4,5- 1H), 2,90 (br s, 2H), 2,68
dihvdro-1H- (ddd, J=18,9, 4,6, 1,7 Hz,
; 1H), 1,87 (d, J=12,1 Hz,
pyrazol- |- 1H), 1,75 (d, J=11,4 Hz,
yl)metanon

1H), 1,49 (m, 2H)

Phuong phap LC 1: 3,16
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 7,88 (s,
1H), 7,32 (dd, J=7,6, 7,0
Hz, 2H), 7,24 (m, 2H), 7,11

(2- (d, J=7,2 Hz, 2H), 5,32 (dd,
metylthiazol J=12,0, 4,6 Hz, 1H), 4,2 (br
-5-y1)(4-(5- s, 2H), 3,49 (ddd, J=18,8,
phenyl-4,5- 0 11,9, 1,5 Hz, 1H), 3,38 (m,
124 | dihydro-1H- ! 1H), 3,12 (br s, 2H), 2,68 | 383
pyrazol-1- N77/[§\ (ddd, J=18,8, 4,6, 1,6 Hz,
carbonyl)pip J S 1H), 2,67 (s, 3H), 1,9 (d,
eridin-1- J=11,6 Hz, 1H), 1,78 (d,
yl)metanon J=11,4 Hz, 1H), 1,52 (m,
2H)
Phuong phap LC 1: 2,07
phut
'H NMR (400 MHez,
DMSO-d6) & ppm 8,6 (d,
J=1,74 Hz, 1H), 7,62 (d,
J=1,7 Hz, 1H), 7,32 (dd,
J=7,6, 7,0 Hz, 2H), 7,24 (m,
isothiazol-5- 2H), 7,11 (d, J=7,2 Hz, 2H),
y1(4-(5- 5,32 (dd, J=11,8, 4,6 Hz,
phenyl-4,5- 0 1H), 4,41 (br s, 1H), 3,8 (br
125 dihydro-1H- /Z/\O s, 1H), 3,49 (ddd, J=18.,9,| 369
pyrazol-1- 11,9, 1,4 Hz, 1H), 3,39 (tt,
carbonyl)pip N /Yy |I=11.3, 3,8 Hz, 1H), 3,28
eridin-1- ] $" | (m, 1H), 2,99 (m, 1H), 2,68
yl)metanon (ddd, J=18,9, 4,6, 1,4 Hz,
1H), 1,84 (m, 2H) 1,55 (m,
2H)
Phuong phap LC 1: 2,11
phut
(2- 'H NMR (400 MHz,
metyloxazol DMSO-d6) 6 ppm 7,52 (s,
-5-y1)(4-(5- o 1H), 7,32 (dd, J=7,6, 7,2
126 phenyl-4,5- /Zl\o Hz, 2H), 7,24 (m, 2H), 7,11 | 367
dihydro-1H- N N (d, J=7,0 Hz, 2H), 5,32 (dd,
pyrazol-1- N?//[ VW |J=11,9, 4,6 Hz, 1H), 4,26
carbonyl)pip o 0 (br s, 2H), 3,52 (ddd,
eridin-1- J=18,8, 12,0, 1,5 Hz, 1H),
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yl)metanon 3,39 (tt, J=11,9, 3,9 Hz,
1H), 3-3,25 (br s, 2H), 2,68
(ddd, J=18,8, 4,6, 1,5 Hz,
1H), 2,46 (s, 3H), 1,91 (d,
J=11,3 Hz, 1H), 1,79 (d,
J=11,3 Hz, 1H), 1,52 (m,
2H)
Phuong phap LC 1: 1,98
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,03 (s,
1H), 7,62 (s, 1H), 7,32 (dd,
J=7,6, 7,2 Hz, 2H), 7,24 (m,
2H), 7,11 (d, 7,2 Hz, 2H),
(anll;;try;ZOl 532 (dd, J=1138, 4,6 Hz,
4-y1)(4-(5- 1H), 4,24 (br s, 2H), 3,84 (s,
pheny-4.5- 12.0, 15 T, 180, 3.57 .
. ; ,0, 1,5 Hz, , 3, m,

127 d‘hydr(l"llH' 1H), 3.02 (br s, 2H), 2,67 >
EZ;&Z)E -1)_1 (ddd, J=18.8, 4,9, 1,5 Hz,
o 1H), 1,87 (d, J=11,8 Hz,
yl)metanon 1H), 1,75 (d, J=11,4 Hz,

1H), 1,48 (m, 2H)

Phuong phap LC 1: 1,90

phut

'H NMR (400 MHz,

DMSO-d6)éppm 7,32 (m,
(5- 2H), 7,25 (m, 2H), 7,11 (m,
metylisoxaz 2H), 6,44 (s, 1H), 5,31 (dd,
ol-3-yl)(4- J=12,0, 4,5 Hz, 1H), 4,44
(5-phenyl- (m, 1H), 3,90 (m, 1H), 3,50 | 412

198 4,5-dihydro- (m, 1H), 3,41 (m, 1H), 3,22 | (M+
1H-pyrazol- N-O (m, 1H), 2,95 (m, 1H), 2,68 H+COz
1- I (m, 1H), 2,45 (s, 3H), 1,84 | H")
carbonyl)pip W (m, 2H), 1,50 (m, 2H)
eridin-1-
yl)metanon Phuong phap LC 1: 2,20

phut
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'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,35 (m,
6H), 7,28 (m, 2H), 7,22 (t,
J=1,5 Hz, 1H), 7,16 (m,

é’)enzyloxy)_ 2H), 5,34 (dd, J=11,9, 4,8
1-(5-phenyl- Hz, 1H), 4,54 (d, J=3,6 Hz,
129 4.5-dihydro- 2H), 4,48 (syst AB, 2H), | 295
1i{—pyrazol- 3,47 (ddd, J=18,9, 12,0, 1,7
1-yl)etanon Hz, 1H), 2,69 (ddd, J=18,9,

49,19 Hz, 1H)
Phuong phap LC 1: 2,50
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 7,45 (m,
2H), 7,32 (dd, J=7,6, 7,2
(1-(4- Hz, 2H), 7,25 (m, 4H), 7,11
flobenzoy1) (d, J=7,2 Hz, 2H), 5,32 (dd,
o oridinA- J=12,0, 4,6 Hz, 1H), 4,44
plp s 0 (br s, 1H), 3,59 (br s, 1H),
130 yg( _1 A5 ! 3,49 (ddd, J= 18,8, 12,0, 1,3 | 330
gﬂfng' o J W/UF Hz, 1H), 3,37(m, 1H), 3,13
Y “1"1 - (br s, 1H), 2,92 (br s, 1H),
pfrazo - © 2,67 (m, 1H), 1,79 (m, 2H),
yl)metanon 1,50 (m, 2H)
Phuong phap LC 1: 2,38
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm7,47 (m,
(1-(2,4- 1H), 7,37 (m, 1H), 7,32 (m,
diflobenzoyl 2H), 7,24 (m, 2H), 7,17 (m,
) piperidin- 1H), 7,10 (t, J= 7,5Hz, 2H),
131 4-y1)(5- 5,31 (m, 1H), 4,48 (m, 1H), 308
phenyl-4,5- 3,45 (m, 3H), 3,16 (m, 1H),
dihydro-1H- 2,92 (m, 1H), 2,66 (m, 1H),
pyrazol-1- 1,80(m, 2H), 1,48 (m, 2H)
yl)metanon

Phuong phép LC 1: 2,44
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 7,91 (d,
J=8,4 Hz, 2H), 7,57 (d,

4-(4-(5- J=8,4 Hz, 2H), 7,32 (m,
phenyl-4,5- 2H), 7,24 (m, 2H), 7,11 brs,
dihydro-1H- o 2H), 5,31 (dd, J=11,8, 4,6
132 pyrazol-1- /zb Hz, 1H), 4,44 (br s, 1H), 337
carbonyl)pip N | 3,49 (m, 2H), 3,37 (m, 1H),
eridin-1- NY@/ 3,15 (br s, 1H), 2,93 (m,
carbonyl) © 1H), 2,67 (m, 1H), 1,80 (m,
benzonitril 2H), 1,51 (m, 2H)
Phuong phéap LC 1: 2,28
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 13,13 (s,
1H), 7,79 (s, 1H), 7,32 (t,
J=7,4 Hz, 2H), 7,24 (m,
(1-(1H- 2H), 7,11 (d, J=7,4 Hz, 2H),
razol-3- 6,53 (d, J=2,3 Hz, 1H), 5,32
Ezrbon Dpi (dd, J=12,0, 4,6 Hz, 1H),
o din_i_ P1p 462 (br s, 1H), 4,48 (m,
133 | y1)(5- 1H), 3,49 (ddd, J=18.8, 359
phenyl-4,5- 11,8, 1,2 Hz, 1H), 3,39 (tt,
dih dro-iH- J=11,4, 3,8Hz, 1H), 3,20 (br
Y L1 s, 1H), 2,86 (br s, 1H), 2,67
plyrazo' - (ddd, J=18,9, 4,5, 1,5 Hz,
ylmetanon 1H), 1,82 (m, 2H), 1,50 (m,
2H)
Phuong phap LC 1: 1,84
phut
'H NMR (400 MHz,
3-0x0-3-(4- DMSO-d6) 6 ppm 7,32 (dd,
(5-phenyl- J=7.4,7,2 Hz, 2H), 7,24 (m,
4,5-dihydro- 2H), 7,11 (m, 2H), 5,31 (dd,
1H-pyrazol- J=11,9, 4,6 Hz, 1H), 4,29
134 | 1- (m, 1H), 4,04 (Syst AB,|325
carbonyl)pip J=18,9, 2H), 3,66 (d, J=12,1
eridin-1- Hz, 1H), 3,49 (dd, J=18,9,
yl)propannit 12,1 Hz, 1H), 3,32 (m, 1H),
ril 3,11 (m, 1H), 2,7 (m, 2H),

1,84 (t, J=14,4 Hz, 1H),
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1,73 (m, 1H), 1,57 (m, 1H),
1,37 (m, 1H)

Phuong phap LC 1: 1,86
phut

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,32 (dd,
J=7.6, 7,2 Hz, 2H), 7,24 (m,
2H), 7,02 (d, J=7,0 Hz,

Eﬁ;ﬁetyhhiaz 2H), 5,31 (dd, J=11,9, 4,6
ol-5-y1)(4- Hz, 1H), 4,02 (br s, 2H),
(5-phenyl- 3,49 (ddd, J=18,9, 12,0, 1,5
4,5-dihydro- 0 Hz, 1H), 3,38 (tt, J= 11,4,
135 | | Hpyrazol- | 0 3,8 Hz, 1H), 3,07 (br s, 2H), | 397

I N “ﬁ“\’x 2.68 (ddd, 1=18,9, 4,7, 1,7
carbonyl)pip s Hz, 1H), 2,61 (s, 3H), 2,26
eridin-1- © (s, 3H), 1,88 (d, J=11,6Hz,
yl)metanon 1H), 1,76 (d, J=12,7Hz,

1H), 1,45 (m, 2H)

Phuong phap LC 1: 2,09

phut

'H NMR (400 MHz,

DMSO-d6) & ppm 7,34 (m,

3H), 7,24 (m, 2H), 7,15 (m,
(1-(3,5- 2H), 7,11 (d, J=7,21 Hz,
diflobenzoyl 2H), 5,31 (dd, J=12,0, 4,6
) piperidin- Hz, 1H), 4,42 (m, 1H), 3,51

136 | #YDG- (m, 1H), 3,49 (dd, J=189, | 100

phenyl-4,5- 11,9 Hz, 1H), 3,35 (m, 1H),
dihydro-1H- 3,15 (m, 1H), 2,92 (m, 1H),
pyrazol-1- 2,67 (m, 1H), 1,79 (m, 2H),
yl)metanon 1,53 (m, 2H)

Phuong phap LC 1: 2,49
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 8,26 (s,
1H), 7,32 (dd, J=7,4, 7,2

(1-(1H- Hz, 2H), 7,24 (m, 2H), 7,11
1,2,3- (d, J=7,4 Hz, 2H), 5,32 (dd,
triazol-4- J=11,9, 4,6 Hz, 1H), 4,56
carbonyl)pip (m, 1H), 4,48 (d, J=13,1 Hz,
eridin-4- 1H), 3,49 (ddd, J=18,8,
B71 01 s- o118, 12Hs, TH), 341 (1,
phenyl-4,5- « N1 |J=11,5, 3,8 Hz, 1H), 3,27
dihydro-1H- o (m, 1H), 2,91 (m, 1H), 2,68
pyrazol-1- (ddd, 18,9, 4,6, 1,8 Hz, 1H),
yl)metanon 1,80 (m, 2H), 1,51 (m, 2H)
Phuong phép LC 1: 1,85
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 9,21 (s,
1H), 7,31 (m, 2H), 7,24 (m,
(1-(1,2,3- 2H), 7,11 (m, 2H), 5,32 (dd,
thiadiazol-5- J=11,9, 4,6 Hz, 1H), 4,44
carbonyl)pip (dd, J=12,0Hz*2, 1H), 3,58
eridin-4- O (br s, 1H), 18,8, 12,0, 1,1
138 | yl)(5- Hz, 1H), 3,38 (tt, J=11,2,| 370
phenyl-4,5- N N |3,8 Hz, 1H), 3,23 (dd,
dihydro-1H- N/(S’N J=11,3Hz*2, 1H), 3,00 (m,
pyrazol-1- O 1H), 2,68 (m, 1H), 1,82 (m,
yl)metanon 2H), 1,58 (m, 2H)
Phuong phéap LC 1: 2,11
phut
'H NMR (400 MHz,
benzo[d]thia CDCI3)dppm
zol-2-yl(4- 8,1 (d, JI=7,8 Hz, 1H), 7,97
(5-phenyl- (d, J=7,8 Hz, 1H) , 7,52
4,5-dihydro- (dtd, J=21,3, 6,60,6 Hz,
139 | 1H-pyrazol- 2H), 7,33 (m, 2H), 7,28 (m, | 419
I- 7@ 2H), 7,17 (m, 2H), 7,01 (s,
carbonyl)pip g//ks 1H), 5,40 (dd, J=12,0, 4,7
eridin-1- Hz, 1H), 5,32 (d, J=13,5 Hz,
yl)metanon 1H), 4,7 (m, 1H), 3,48 (m,

2H), 3,12 (m, 1H), 2,85
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(ddd, J=18.,8, 4,9, 1,7 Hz,
1H), 1,75-2,15 (m, 4H)

Phuong phép LC 1: 2,68
phut

'H NMR (400 MHz,
DMSO-d6) & ppm 13,47 (s,
1H), 7,92 (d, J=8,2 Hz, 1H),
7,60 (d, J=8,4 Hz, 1H), 7,41

carbonyl)pip (m, 2H), 7,20 (m, 1H), 7,11
eridin-4- (d, J=6,8 Hz, 2H), 5,32 (dd,
140 | yl)(5- J=11,8, 4,6Hz, 1H), 4,61 400
phenyl-4,5- (m, 2H), 3,45 (m, 2H), 3,28
dihydro-iH- N (m, 1H), 2,96 (m, 1H), 2,68
pyrazol-1- 0 (ddd, J=18.,8, 4,4, 1,3 Hz,

1H), 1,86 (m, 2H), 1,56 (m,

yl)metanon 21
Phuong phap LC 1: 2,23

phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,33 (d,
J=1,3 Hz, 1H), 8,19 (d,
J=1,5 Hz, 1H), 7,73(d,
J=7,6 Hz, 2H), 7,55 (dd,J=
Ei}lfhe“yl' 8.4, 7,6 Hz, 2H), 7,41 (m,
imidazol-4- 1H), 7,33 (dd, J=7,6, 7,2
y1)(4-(5- Hz, 2H), 7,24 (m, 2H), 7,11
henvl-4.5- (d, J=7,2 Hz, 2H), 5,32 (dd,

141 fﬁh gm_iH_ —NNJb J=12,0, 4,6 Hz, 1H), 5,08 | 428
rzzol-l- N77/N\C\N (br s, 1H), 4,48 (br s, 1H),
EZrbon Dpi 0 @ 3,50 (ddd, J=18,8, 12,0, 1,5
eridin-i,- PP Hz, 1H), 3,41 (tt, J=11,5,
3,8 Hz, 1H), 3,23 (br s, 1H),
yl)metanon

2,87 (br s, 1H), 2,68 (ddd,
1=18,8, 4,7, 1,7 Hz, 1H),
1,90 (m, 1H), 1,77 (m, 1H),
1,52 (m, 2H)
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Phuong phap LC 1: 2,23
phut

'H NMR (400 MHz,
DMSO-d6) 6 ppm 7,94 (s,

(1-(1H- 2H), 7,43 (d, J=8,2 Hz, 1H),
benzo[d][1,2 7,32 (m, 2H), 7,23 (m, 2H),
,3] triazol-6- 7,11 (d, J=7,4Hz, 2H), 5,32
carbonyl)pip (dd, J=12,0, 4,6 Hz, 1H),
142 eridin-4- 4,48 (br s, 1H), 3,62 (br s, 403
yh)(5- 1H), 3,44 (m, 3H), 3,16 (br
phenyl-4,5- s, 1H), 2,97 (br s, 1H), 2,67
dihydro-1H- (ddd, J= 18,8, 4,7, 1,7 Hz,
pyrazol-1- 1H), 1,45-1,95 (m, 4H)
yl)metanon
Phuong phap LC 1: 1,96
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 13,23 (s,
1H), 8,14 (s, 1H), 7,82 (s,
1H) 7,58 (d, J=8,5 Hz, 1H),
7,36 (dd, J=8,5, 1,4 Hz,
(1-(1H- 1H), 7,32 (dd, J= 8,9, 7,6
indazol-6- Hz, 2H), 7,24 (m, 2H), 7,11
carbonyl)pip (d, J=7,2 Hz, 2H), 5,32 (dd,
eridin-4- J=11,8, 4,6 Hz, 1H), 4,37
143 | yI)(5- (br s, 1H), 3,83 (br s, 1H), | 402
phenyl-4,5- 3,49 (ddd, J=18,8, 11,8, 1,3
dihydro-1H- Hz, 1H), 3,38 (tt, J=11,4,
pyrazol-1- 3,7 Hz, 1H), 3,05 (br s, 2H),
yl)metanon 2,67 (ddd, J=18,8, 4,6, 1,5

Hz, 1H), 1,86 (br s, 1H),
1,73 (brs, 1H), 1,53 (m, 2H)

Phuong phap LC 1: 2,03
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 8,59 (dd,
J=4.,4, 1,5 Hz, 1H), 8,57 (s,
1H), 8,19 (m, 1H), 7,31 (m,
3H), 7,23 (m, 2H), 7,11 (d,

L?ldaégglz’é‘_ =74 Hz, 2H), 532 (dd,
2_;’1{4_(5_ J=11,8, 4,6 Hz, 1H), 4,86
Shenyl-4.5- g)r s,,1 11){), 4,591 8211:110,88
. ; z, 1H), 34 , 18,8,

144 dlhydr‘l)'llH' 11.96 Hz, 1H), 342 (| *0
EZ;%E _1)_1 J=11,4, 3,8 Hz, 1H), 3,28
e (br s, 1H), 2,92 (m, 1H),
yD)metanon 2,68 (ddd, J=18.,9, 4,5, 1,5

Hz, 1H), 1,85 (m, 2H), 1,55

(m, 2H)

Phuong phap LC 1: 1,98

phut

'H NMR (400 MHez,

DMSO-d6) & ppm 7,63 (d,

J=7Hz, 2H), 7,51 (m, 3H),
3-phenyl-1- 7,32 (m, 2H), 7,24 (m , 2H),
(4-(5- 7,11 (d, J=7,4 Hz, 2H), 5,32
phenyl-4,5- (dd, J=11,9, 4,6 Hz, 1H),
dihydro-1H- 435 (m, 2H), 3,50(dd,

145 | pyrazol-1- J=18.9, 12,0 Hz, 1H), 3,37 | 386
carbonyl)pip (m, 2H), 2,88 (m, IH),
eridin-1- 2,69(ddd, J= 18,8, 4,6, 1,7
yl)prop-2- Hz, 1H), 1,88 (m, 2H), 1,47
yn-1-on (m, 2H)

Phuong phap LC 1: 2,61
phut
benzo[d]iso 'H NMR (400 MHz,
<azol-3- DMSO-d6) 6 ppm 7,77 (d,
S5 J= 8,7 Hz, 1H), 7,75 d,
o 1=9,1 Hz, 1H), 7,49 (ddd,
phenyl-4,5-

146 | dihydro-1H- 9,11, 7,2, 0,8Hz, 1H), 7,32 403
oytazol-1- (m, 2H), 7,24 (m, 3H), 7,12
atbonyl)pip N__ b | (d, =74 Hz, 2H), 533 (dd,
cridin-1- J N J=11,9, 4,6Hz, 1H), 4,47
s Dmetanon (m, 1H), 4,09 (m, 1H), 3,48

(m, 3H), 3,10 (m, 1H), 2,67
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(ddd, J=18,8, 4,7, 1,7 Hz,
1H), 1,91 (m, 2H), 1,60 (m,
2H)

Phuong phap LC 1: 2,48
phut

'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,53 (s,
1H), 7,68 (s, 1H), 7,32 (dd,
J=17,6,7,2 Hz, 2H), 7,24 (m,
2H),

Oi‘izoé's - 7,11 (d, J=7,2 Hz, 2H), 5,32
yh(er-1(1:4 . ) (dd, J=11,9, 4,5 Hz, 1H),
g.h g o N 43 (m, 2H), 3,5 (ddd,
147 | Y “1"1 " —N’Jb 1=18.8, 11,8, 1,1, 1H), 3,4 | 353
lgzrrgig -l)-i 0 (m, 1H) 3 (m, 1H), 2,70
e A (ddd, =188, 4,7, 1,7 Hz,
s Dmetanon N=/ 1H), 1,90 (d, J=12,3 Hz,
1H), 1,80 (d, J=12 Hz, 1H),
1,5 (m, 2H)
Phuong phap LC 1: 1,90
phut
'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,28 (s,
1H), 7,40 (s, 1H), 7,32 (m,
oxazol-2- 2H), 7,25 (s, 2H), 7,12 (d,
yl(4-(5- J=6,8 Hz, 2H), 5,32 (dd,
phenyl-4,5- i J=11,8, 4,2 Hz, 1H), 4,55
14g | dihydro-1H- Jb (d, J=12 Hz, 1H), 4,42 (d, | 5,
pyrazol-1- /! J=11,4 Hz, 1H), 3,42 (m,
carbonyl)pip f 3H), 2,98 (m, 1H), 2,68 (d,
eridin-1- N\, J=18 Hz, 1H), 1,90 (m, 2H),
yl)metanon -/ 1,50 (m, 2H)

Phuong phap LC 1: 2,02
phut
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'"H NMR (400 MHz,
DMSO-d6) & ppm 12,79 (s,
1H), 7,32 (dd, J=7,4, 7,2
Hz, 2H), 7,23 (m , 2H), 7,10

%%;try;zol (d, 1=7,2 Hz, 2H), 6,25 (s,
5-y1)(4-(5- 1H), 5,31 (dd, J=11,8, 4,4
henvl-4.5- Hz, 1H), 4,66 (m, 1H), 4,45
Eih gm_iH_ J\o (d, J=9,5 Hz, 1H), 3,50 (dd, | ;.
y -1 N_o J=18.6, 11,9 Hz, 1H), 3,38
Py (m, 1H), 3,17 (m, 1H), 2,83
carbonypip " (m, 1H), 2,67 (dd, J=18,8,
elildm'l' 3,23 Hz, 1H), 2,24 (s, 3H),
yhmetanon 1,80 (m, 2H), 1,47 (m, 2H)
Phuong phédp LC 1: 1,95
phut
'H NMR (400 MHz,
DMSO-d6) & ppm 7,68 (s,
1H), 7,32 (dd, J=7,6, 7,2
(5- Hz, 2H), 7,25 (m, 2H), 7,11
metylthiazol (d, J=7,2 Hz, 2H), 5,31 (dd,
2-y1)(4-(5- J=12,0, 4,7 Hz, 1H), 5,22
phenyl-4,5- (m, 1H), 4,42 (m, 1H), 3,50
dihvdro-1H- J\o (ddd, J=18,8, 7,0, 1,5 Hz, | 1os
Y 1-1- N o 1H), 3,37 (m, 2H), 2,97 (m,
earbony i T 1H), 2,67 (ddd, I=18.8, 4,7,
eridin}_ PP jJ 1,7 Hz, 1H), 2,49 (d, J=1
yl)metanon Hz, 3H), 1,93 (m, 1H), 1,81
(m, 1H), 1,52 (m, 2H)
Phuong phap LC 1: 2,36
phut
'H NMR (400 MHz,
: DMSO-d6) & ppm 8,73 (d,
18102%501'5' J=1,9 Hz, 1H), 7,32 (m,
yh(er_l( 145 2H), 7,25 (m, 2H), 7,11 (d,
fﬁh gm_iH_ J=7 Hz, 2H), 6,91 (d, J=1,7
oLl Jb Hz, 1H), 5,32 (dd, 11,8, 4,5 | 353
Ezrbon Dpi Mo Hz, 1H), 4,39 (m, 1H), 3,79
eridin_iy_ PP ?g (d, J=12,34 Hz, 1H), 3,50
N= (dd, J= 12,1, 18,6 Hz, 1H),
yl)metanon

3,40 (m, 1H), 3,29 (m, 1H),
3,00 (m, 1H), 2,68 (dd,
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1=3,1, 17,5 Hz, 1H), 1,86
(m, 2H), 1,53 (m, 2H)

Phuong phap LC 1: 2,06
phut

'H NMR (400 MHz,
DMSO-d6) 6 ppm 9,22 (s,
1H), 8,16 (s, 1H), 7,32 (dd,
J=7,4,7,2 Hz, 2H), 7,24 (m,

f;lfgfgj;o_ 2H), 7,10 (d, J=7,2 Hz, 2H),
lil-pyrazol- 5,32 ( dd, J=11,8, 4,4 Hz,
1yD)(1- N 1H), 4,20 (m, 2H), 3,44 (m,
152 (thiazol-5- —N 2H), 3,20(m, 2H), 2,68 (dd, | 369

carbonyl)pip 0 J=18,9, 3,3 Hz, 1H), 1,91
eridin-d- \ (d, JI=11,2 Hz, 1H), 1,78 (d,
ymetanon LN J=11,2 Hz, 1H), 1,55 (m,

2H)

Phuong phap LC 1: 1,96

phut

'H NMR (400 MHz,

DMSO-d6) 6 ppm, 9,07 (s,

1H), 7,32 (m, 2H), 7,24
isoxazol-3- (brs, 2H), 7,11 (dd, J=12,6,
y1(4-(5- 5,7 Hz, 2H), 6,82 (s, 1H),
phenyl-4,5- 0 5,32 (dd, J=11,6, 3,8 Hz,

153 dihydro-1H- _N,N/lb 1H), 4,46 (m, 1H), 3,86 (m, 353

pyrazol-1- N 1H), 3,45 (m, 2H), 3,25 (m,
carbonyl)pip ° 1H), 2,98 (m, 1H), 2,67 (m,
eridin-1- "\1// 1H), 1,97 (m, 1H), 1,84 (m,
yl)metanon ° 1H), 1,50 (m, 2H)

Phuong phap LC 1: 2,08
phut
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'H NMR (400 MHz,
DMSO-d6) & ppm 9,16 (d,
J=19 Hz, 1H), 8,13 (d,
J=2,1 Hz, 1H), 7,32 ( dd,

(5-phenyl- J=142, 7,0 Hz 2H), 7,24
4,5-dihydro- (m, 2H), 7,11 (d, J=7,4 Hz,
1H-pyrazol- /ﬁo 2H), 5,31 (dd, J=11,8, 4,6
1-y)(1- N Hz, 1H), 4,46 (m, 1H), 4,11

1541 thiazol-4- N (. 1H), 3,49 (dd, =19, 12 | >%°
carbonyl)pip ); Hz 1H), 3,39 (m, 1H), 3,19
eridin-4- O (m, 1H), 2,91 (m, 1H), 2,67
yl)metanon S (m, 1H), 1,80 (m, 2H), 1,52

(m, 2H)

Phuong phap LC 1: 1,97

phut

'H NMR (400 MHz,

DMSO-d6) & ppm 9,08 (s,
(1-(1,2,5- 1H), 7,32 (m , 2H), 7,25 (m,
thiadiazol-3- 2H), 7,11 (dd, J=13,6 6,8
carbonyl)pip Hz, 2H), 5,32 (dd, J=11,7,
eridin-4- N 3,9 Hz, 1H), 4,46 (m, 1H),

155 | yl)(5- — 3,86 (m, 1H), 3,45 (m, 2H), | 370
phenyl-4,5- N o 3,25 (m, 1H), 2,98 (m, 1H),
dihydro-1H- Ni 2,67 (m, 1H), 1,97 (m, 1H),
pyrazol-1- 5.0 1,84 (m, 1H), 1,50 (m, 2H)
yl)metanon

Phuong phap LC 1: 2,18

phut

'H NMR (400 MHz,

DMSO-d6) & ppm 9,26 (s,
N 1H), 8,67 (s, 1H), 7,32 (dd,
15102“2201'4' =148, 7.4 Hz, 2H), 7,24
y}fer‘l( 4s. (m, 2H), 7,11 (d, J=7,2 Hz,
e o [ 2H), 5,32 (dd, J=12, 4,6 Hz,

156 pyrzzol_l_ —\ 1H), 4,46 (m, 1H), 3,7 (m, | 369
carbonyl)pip Mo 1H), 3,55-3,35 (m, 2H),
il _ 3,22 (m, 1H), 2,94 (m, 1H),
Dmetanon W, 2,68 (ddd, J=19,4,7,1,7 Hz,

1H), 1,82 (m, 2H), 1,55 (m,
2H)
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Phuong phap LC 1: 2,02
phut

HNMR (400 MHz, DMSO-
d6) d ppm

7,56 (s, 1H), 7,32 (dd,
J=14,8, 7,2 Hz, 2H), 7,25

getylthiazol (m, 2H), 7,11 (d, J=7 Hz,
Py -(5- 2H), 532 (dd, J=11,8, 4,6
Shonyla.5. X Hz, 1H), 5,19 (m, 1H), 4,43
157 | dihydro-1H- | = (m, 1H), 3,49 (dd, J= 184, 565
L N _o 11,6 Hz, 1H), 3,43 (m, 1H),
Ezrbon Dpi f 3,35 (m, 1H), 2,98 (m, 1H),
roonyIpip ! 2,68 (ddd, J=18,7, 4,5, 1.5
e? n Hz, 1H), 2,42 (s, 3H), 2-
ylmetanon 1,75 (m, 2H), 1,53( m 2H)
Phuong phap LC 1: 2,35
phut
'H NMR (400 MHz,
DMSO-d6)dppm 8,30 (s,
1H), 7,32 (dd, J=14.8,
(5- 7.2Hz, 2H), 7,24 (m, 2H),
metyloxazol 7,1 (d, 7,4 Hz, 2H), 5,31
~4-y1)(4-(5- o (dd, 11,9, 4,5 Hz, 1H), 4,41
phenyl-4,5- \ (d, J=12,1 Hz, 2H), 3,49 (m,
158 | dihydro-1H- | \—y Jb 1H), 3,38 (m, 1H), 3,19 (m, | 367
pyrazol-1- N_o 1H), 2,86 (m, 1H), 2,67 (dd,
carbonyl)pip \(\F J=18,8, 3,2 Hz, 1H), 2,43 (s,
eridin-1- T 3H), 1,88 (m, 1H), 1,75 (m,
yl)metanon 1H), 1,49 (m, 2H)

Phuong phap LC 1: 2,02
phut
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Viduy 159
(1-(xyclopropancarbonyl)piperidin-4-yl)(5-phenyl-4,5 -dihydro-1H-pyrazol-1-

yl)metanon

O

Jb DIPEA, 2-MeTHF
NH.Cl Jb
cl

Dung dich chua (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-

yl)metanon, hydroclorua (200mg, 0,681 mmol) trong 2-MeTHF (8ml) dugc khudy
trong moi trudng nito' & nhiét do trong phong duoc bd sung DIPEA nguyén chit
(0,357ml, 2,042mmol) sau dé dugc bd sung xyclopropancarbonyl clorua nguyén
chét (0,093ml, 1,021mmol). Hon hop phén tng nay dugc khqu & nhiét do trong
phong trong 1 gio. EtOAc (25ml) dugc bd sung va dugce rira bang HC10,5M (25ml),
NaHCO; (25ml) va nuée mudi (25ml), duge lam khd bang natri sulfat va duge lam
bay hoi trong chan khong dé thu dugc chét dau khong mau. Chét cin dugc tinh ché
bing phuong phap séc ky cot (silica, EtOAc/CyH 0/100 dén 100/0) dé thu dugc san
phidm mong mudn tinh khiét & dang chét diu. San phdm nay duoc két tta trong
diisopropyl ete dé thu duoc hop chat néu & dé muc (142mg, 0,436mmol, 64,1, do
tinh khiét: >95% bing LCMS, dd thu hdi: 64%) & dang chit rin mau trang. LCMS
(m/z) 326 (M+H"), thoi gian luu: 2,09 phit, phuong phap 1 5V.

Céc hop chét sau day dugc tdng hop theo cach twong tu. Axyl clorua dugc
thay thé cho sulfonyl clorua cho (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-
(phenylsulfonyl)piperidin-4-yl)metanon va cho axetyl anhydrua cho 1-(4-metyl-4-
(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon.

1
vi Tén CAu trac L%I‘\H\g{bi gian luu M5
du (pht) (M+H)+

-172-




30747

160

(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-yD)(1-
(phenylsulfonyl)pipe
ridin-4-yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm
7,73 (m, 3H), 7,65 (dd,
J=7,6, 7,0 Hz, 2H),
7,31 (dd, J=7,6, 7,2
Hz, 2H), 7,23 (m, 1H),
7,18 (s, 1H), 7,08 (m,
2H), 5,27 (dd, J=11,9,
4,6 Hz, 1H), 3,62 (m,
2H), 3,45  (ddd,
J=189, 11,9, 1,4 Hz,
1H), 3,01 (m, IH),
2,64 (ddd, J=18,9, 4,7,
1,8 Hz, 1H), 2,39 (tdd,
J=11,6, 8,5, 2,7 Hz,
2H), 1,75-1,90 (m,
2H), 1,54 (m, 2H)

Phuong phép LC I:
2,57 phut

398

161

2-metoxy-1-(4-(5-
phenyl-4,5-dihydro-
1H-pyrazol-1-
carbonyl)piperidin-
1-yl)etanon

'"H NMR (400 MHz,
DMSO-d6) 6 ppm
7,32 (dd, J=7,6, 7,2,
2H), 7,24 (m, 2H),
7,11 (d, J= 7,4 Hz,
2H), 5,31 (dd, J=11,8,
4,6 Hz, 1H), 4,31 (brs,
1H), 4,06 (dd, J=16,3,
13,4 Hz, 2H), 3,78 (d,
J=13,3 Hz, 1H), 3,49
(dd, J=18,4, 12,3 Hz,
1H), 3,32 (m, 1H),
3,27 (s, 3H), 3,07 (m,
1H), 2,67 (m, 2H),
1,77 (m, 2H), 1,42 (m,
2H)

Phuong phédp LC I:
1,87 phtt

330
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162

(1-
(xyclopentancarbony
1) piperidin-4-yl)(5-
phenyl-4,5-dihydro-
1H-pyrazol-1-
yl)metanon

'H NMR (400 MHz,
DMSO-d6) o ppm
7,32 (dd, J=7,6, 7,2
Hz, 2H), 7,23 (m, 2H),
7,10(d, J=7,6 Hz, 2H),
5,31 (dd, J=11,8, 44,6
Hz, 1H), 4,38 (br s,
1H), 3,99(d, J=13,5
Hz, 1H), 3,49 (dd,
18,8, 11,9 Hz, 1H),
3,31 (m, 1H), 3,09 (m,
1H), 2,96(m, 1H), 2,66
(m, 2H), 1,2-1,9 (m,
12H)

Phuong phédp LC 1:
2,41 phit

354

163

1-(4-(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-
carbonyl)piperidin-
1-yl)butan-1-on

'"H NMR (400 MHz,
DMSO-d6) o ppm
7,32 (dd, J=7,6, 7,0
Hz, 2H), 7,24 (m, 2H),
7,1 (d, J=7,6 Hz, 2H),
5,31 (dd, J=11,9, 4,7
Hz, 1H), 4,37 (m, 1H),
3,88 (d, J=13,5 Hz,
1H), 3,49 (dd, J=18,8,
12,9 Hz, 1H), 3,29 (m,
1H), 3,08 (m, 1H),
2,66 (m, 2H), 2,26 (m,
2H), 1,83 (d, J=12,5
Hz, 1H), 1,69 (m, 1H),
1,49 (q, J=7,4 Hz, 2H),
1,35 (m, 2H), 0,87 (t,
J=7,4 Hz, 3H)

Phuong phédp LC 1.
2,18 phut

328
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164

(1-benzoylpiperidin-
4-yl)(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm
7,43 (m, 3H), 7,35 (m,
4H), 7,24 (m, 2H),
7,11 (d, J=7,4 Hz, 2H),
5,31 (dd, J=11,8, 4,6
Hz, 1H), 4,45 (br s,
1H), 3,6 (br s, 1H),
3,49 (ddd, 18,8, 11,9,
1,3 Hz, 1H), 3,36 (m,
1H), 3,13 (br s, 1H),
2,91 (br s, 1H), 2,67
(ddd, 18,8, 4,5, 1,7 Hz,
1H), 1,79 (m, 2H),
1,50 (m, 2H)

Phuong phap LC 1:
2,32 phat

362

165

2-xyclohexyl-1-(4-
(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-
carbonyl)piperidin-
1-yl)etanon

'H NMR (400 MHz,
DMSO-d6) o6 ppm
7,32 (dd, J=7,6, 7,2
Hz, 2H), 7,24 (m, 2H),
7,10 (d, J=7,6 Hz, 2H),
5,30 (dd, J=11,8, 4,6
Hz, 1H), 4,40 (m, 1H),
3,90 (d, J=13,8 Hz,
1H), 3,49 (dd, J=18.3,
12,0 Hz, 1H), 3,31 (m,
1H), 3,08 (m, 1H),
2,66 (m, 2H), 2,16 (m,
2H), 1,81 (d, J=13,2
Hz, 1H), 1,64 (m, 7H),
0,9-1,5 (m, 7H)

Phuong phap LC I:
2,67 phut

382

166

(1-benzoyl-4-
metylpiperidin-4-
y1)(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-yl)metanon

'"H NMR (400 MHz,
DMSO-d6) 6 ppm
7,43 (m, 3H), 7,34 (m,
4H), 7,24 (m, 2H),
7,12 (d, J=7,2 Hz, 2H),
5,36 (dd, J= 11,8, 4,6
Hz, 1H), 3,95 (br s,

376
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H), 3,43 (m, 2H),
3,14 (m, 2H), 2,58
(ddd, J=18,8, 6,3, 1,7
Hz, 1H), 2,26 (m, 2H),
1,52 (m, 2H), 1,36 (s,
3H)

Phuong phép LC 1.
2,57 phut

167

1-(4-metyl-4-(5-
phenyl-4,5-dihydro-
1H-pyrazol-1-
carbonyl)piperidin-
1-yl)etanon

'H NMR (400 MHz,
DMSO-d6) o6 ppm,
7,33 (dd, J=7,6, 7,4
Hz, 2H), 7,23 (m, 2H),
7,11 (d, J=7,8 Hz, 2H),
5,36 (m, 1H), 3,78 (m,
1H), 3,52 (m, 1H),
3,40 (m, 1H), 3,16 (m,
1H), 2,92 (m, 1H),
2,59 (m, 1H), 2,31 (m,
1H), 2,17 (m, 1H),
1,95 (d, J= 7,4 Hz,
3H), 1,44 (m, 2H),
1,33 (d, J=2,7 Hz, 3H)

Phuong phap LC 1.
2,12 phut

314

168

(1-(1H-indol-2-
carbonyl)piperidin-
4-y1)(5-phenyl-4,5-
dihydro-1H-pyrazol-
1-yl)metanon

'H NMR (400 MHz,
DMSO-d6) 6 ppm
11,56 (s, 1H), 7,60 (d,
J=8 Hz, 1H), 7,41 (d,
J=8,2 Hz, 1H), 7,33
(m, 2H), 7,24 (m, 2H),
7,18 (m, 1H), 7,12 (d,
J=7,2 Hz, 2H), 7,04
(m, 1H), 6,76 (d, J=1,5
Hz, 1H), 5,33 (dd,
J=11,8, 4,6 Hz, 1H),
4,45 (m, 2H), 3,51 (m,
1H), 3,41 (m, 2H),
3,15 (m, 1H), 2,68
(ddd, J=19,0, 4,6, 1,5
Hz, 1H), 1,94 (d,
J=12Hz, 1H), 1,81 (d,

401
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J=11,6 Hz, 1H), 1,56
(m, 2H)

Phuong phap LC 1I:
2,48 phut

169

'H NMR (400 MHz,
DMSO-d6) & ppm
11,59 (s, 1H), 7,96 (s,
1H), 7,66 (d, J= 2,7
Hz, 1H), 7,62 (d, J=7,8
Hz, 1H), 7,44 (d, J=8
Hz, 1H), 7,32(t, J=7,4
Hz, 2H), 7,24(m, 2H),
7,11 (m, 4H), 5,32 (dd,
4-y1)(5-phenyl-4,5- J=12,0, 4,6 Hz, 1H), | 401
dihydro-1H-pyrazol- 428 (d, J=10,8 Hz,
1-y)metanon AP 2H), 3,49 (dd, J=18,3,
o 12,4 Hz, 1H), 3,05 (m,
2H), 2,65(m, 1H), 1,87
(m, 1H), 1,75 (m, 1H),
1,52 (m, 2H)

(1-(1H-indol-3-
carbonyl)piperidin-

Phuong phap LC 1:
2,29 phut

Vidu 170
benzyl ((2R)-1-oxo0-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1 -yl)propan-2-
yl)carbamat

H @)
N

y © HN”N\ TEA, EDC, 8“077/ %N*N
BnO HOBt, DMF N\
Oyt on - o
O Me

Dung dich chtta 5-phenyl-4,5-dihydro-1H-pyrazol (500mg, 3,42mmol) trong
DMF (10ml) & nhiét do trong phong duoc bd sung axit (R)-2-
(((benzyloxy)carbonyl)amino)propanoic  (763mg, 3,42mmol), EDC (983mg,
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5.13mmol), v& HOBt (786mg, 5,13mmol) sau dé dugc bd sung TEA (1,073ml,
7,70mmol). Hon hop phéan tmg nay duoc khudy & nhiét do trong phong qua dém.
Khi phan ting nay hoan thanh theo TLC (st dung 5% MeOH trong DCM), hdn hop
phan Ung nay duoc pha lodng bang nudc lanh (20ml) va dugc chiét bang DCM (2
13n, m&i 1an 20ml). Cac chét hitu co két hop duge rira bing nude (10ml) sau d6 duge
rira bing nuéc mudi va duge 1am khd bang NaySOy khan, duge loc va ¢d dudi dp
suét giam dé thu dugc chét thd. San phdm tho nay dugc tinh ché bang cot silica gel
(100-200mesh) va dugc rira giai bang Hex/EtOAc. Cac phan doan thu gom dugc: tur
15-20% duogc c6 dudi ap suat giam & thu dugc san pham mong mubn benzyl ((2R)-
1-ox0-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1 -yl)propan-2-yl)carbamat (43mg,
0,119mmol, hidu suat 3,48%) & dang chét gobm mau vang. MS (m/z) 352 (M+H").
'H NMR (DMSO-ds) & ppm 7,45 (d, J=8,08 Hz, 1 H) 7,17 - 7,40 (m, 9 H) 7,11 (d,
J=7,07 Hz, 2 H) 5,31 (dd, J=11,87, 4,80 Hz, 1 H) 5,00 (s, 2 H) 4,81 (t,J=7,58 Hz, 1
H) 3,50 (ddd, J=18,95, 12,00, 1,39 Hz, 1 H) 2,69 (ddd, J=18,95, 4,80, 1,52 Hz, 1 H)
1,29 (d, J=7,33 Hz, 3 H)

Vidu 171
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1 ~(pyrimidin-2-yl)piperidin-4-yl)metanon

0 \ N=
OH HN N O>/CN/<\>
N. N . DIPEA, HATU, DMSO N
N . N
E/\( \N

Trong lo dung dich chira axit 1-(pyrimidin-2-yl)piperidin-4-carboxylic
(312mg, 1,51mmol) trong DMSO (1ml) dugc bb sung DIPEA (0,478ml, 2,74mmol)

tiép do dugc bd sung 5-phenyl-4,5-dihydro-1H-pyrazol (200mg, 1,37mmol) va sau
d6 HATU (780mg, 2,052mmol) dugc bd sung. Hon hop phéan ung nay dugc khudy
qua dém. Hon hop phén tng nay dugc pha loang bang EtOAc va duoc ria bang

nudc va nude mudi. Lép hitu co sau d6 duge lam kho bang MgSO,, duoc loc, va
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dugc cd. Hon hop di duge cd duge hoa tan trong DMSO va duge tinh ché bang
HPLC didu ché. Céc phan doan tinh khiét dugc phan tach va duge co dé thu duoc
hop chit néu & d& muc dudi dang mudi TFA (65mg, 9,6%). Diém mAu chét ctia phan
{mg nay 1a bd sung HATU cudi cliing. MS (m/z) 336 (M+H"). 'H NMR (400 MHz,
DMSO-dg) & ppm 1,39 - 1,60 (m, 2 H), 1,72 - 1,96 (m, 2 H), 2,68 (ddd, J=19,0, 4,7,
1,6 Hz, 1 H), 2,99 - 3,14 (m, 2 H), 3,35 - 3,56 (m, 2 H), 4,56 - 4,68 (m, 2 H), 5,31
(dd, J=11,9, 4,6 Hz, 1 H), 6,67 (t, J=4,8 Hz, 1 H), 7,08 - 7,16 (m, 2 H), 7,22 - 7,36
(m, 4 H), 8,40 (d, J=4,8 Hz, 2 H)

Céc hop chit sau day duoc tong hop theo cach tuong ty. LIOH c6 thé dugc
thay thé cho KOH trong mot sd trudong hop. Mot s& hop chét da qua phan tach bat
d6i bing HPLC pha dao dé tach chét ddng phan doi hinh riéng r& HATU dugc thay
thé bang PyBROP trong vi du (5-(4-(diflometoxy)phenyl)-4,5-dihydro-1H-pyrazol-
1-y1)(1-(5-flopyrimidin-2-yl)piperidin-4-yl)metanon. DMSO c6 thé dugc thay thé
bang DCM, 2-MeTHF hoac DMF.

Vi Tén Céu trac HNMR 1(\1/\I/§+
du LC thoi gian luu (phtt) )"
'H NMR (400 MHz,
DMSO-d6) 6 ppm 8,34
(d, J=4,8 Hz, 2H), 7,29-
(8)-(5- 7,35 (m, 2H), 7,20-7,26
phenyl-4,5- (m, 2H), 7,07-7,13 (m,
dihydro-1H- 2H), 6,59 (t, J=4,8 Hz,
pyrazol-1- . 1H), 5,31 (dd, J=11,9,
yh)(1- =\ |45 Hz, 1H), 4,66 (d,

172 (pyrimidin- ”?‘@‘&3 J=13,1 Hz, 2H), 3,49 336
2- 7 (ddd, J=18,9, 11,9, 1,5
yl)piperidin- Hz, 1H), 3,35-3,43 (m,

4- 1H), 2,92-3,03 (m, 2H),

yl)metanon 2,63-2,72 (m, 1H), 1,87
(d, J=11,4 Hz, 1H), 1,75
(d, J=11,1 Hz, 1H),
1,35-1,54 (m, 2H)
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TH NMR (400 MHz,
3-hydroxy- DMSO-d6) & ppm 1,17
2,2-dimetyl- OH (s, 3 H), 1,20 (s, 3 H),
1-(5-phenyl- | ° 2,51 - 2,58 (m, 1 H),
173 | 43-dihydro- 332 - 343 (m, 1 H), |,
1H-pyrazol- | N 3,61 - 3,71 (m, 2 H),
1-yl)propan- ﬂ\\;>——*<::::> 3,98 - 4,03 (m, 1 H),
l-on 22,2 5,32 (dd, J=11,9, 4,6 Hz,
trifloaxetat 1 H), 7,08 - 7,34 (m, 6
H)
(5-phenyl- 'H NMR (400 MHz,
4,5-dihydro- DMSO-d6) 6 ppm 2,77
1H-pyrazol- S (ddd, J=19,0, 4,7, 1,6
1- ° \ Hz, 1 H), 3,56 (ddd,
174 |YD(thiophen- N 1=19,0, 11,8, 1,6 Hz, 1 | e
2- " H), 5,52 (dd, I=11,8, 4,7
yl)metanon H\>—© Hz, 1 H), 7,12 - 7,47 (m,
2,2,2- 7H),7,87 (dd, J=5,1,1,3
trifloaxetat Hz, 1 H), 7,97 (dd,
1=3.8,1,3 Hz, 1 H)
'H NMR (400 MHz,
DMSO-d6) 6 ppm 1,39 -
1,58 (m, 2 H), 1,70 -
1,79 (m, 1 H), 1,83 -
(l'meltyzl'lH‘ 1,93 (m, 1 H), 2,66 (ddd,
pf“f o 1=19,0, 4,6, 1,5 Hz, 1
ygén'(l_;‘ . o H), 2,93 - 3,12 (m, 2 H),
Givyaro- 11 AL |3 i
175 | pymgori- YO )| 3.48 (ddd, =189, 119, | 5
atbony )pip I 1,3 Hz, 1 H), 3,64 (s, 3
oridin. 1 J H), 4,23 - 4,37 (m, 2 H),
S Dmetanon 5,31 (dd, J=11,9, 4,8 Hz,
2. 1 H), 6,01 (dd, J=3,7,2,7
tr,ifioaxetat Hz, 1 H), 6,26 (dd,
1=3,7, 1,6 Hz, 1 H), 6,84
- 6,89 (m, 1 H), 7,07 -
7,16 (m, 2 H), 7,19 -
7,36 (m, 4 H)
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'H NMR (400 MHz,
DMSO-d6) 6 ppm 1,51 -
1,73 (m, 2 H), 1,78 -

(5-phenyl- 1,91 (m, 1 H), 1,92 -
4,5-dihydro- 2,04 (m, 1 H), 2,69 (ddd,
1H-pyrazol- _ J=19.0, 4,6, 1,8 Hz, 1
1-y1)(1- [ H), 3,19 - 3,34 (m, 2 H),
176 | (pyridin-2- o @ 339 - 3,57 (m, 2 H), | 35c
yl)piperidin- | 4,14 - 427 (m, 2 H),
4- pi 5,31 (dd, J=11,9, 4,6 Hz,
yl)metanon 1 H), 6,84 - 6,91 (m, 1
2,2,2- H), 7,06 - 7,15 (m, 2 H),
trifloaxetat 7,18 - 7,40 (m, 5 H),
7,87 - 7,95 (m, 1 H),
8,02 (dd, J=5,9, 1,4 Hz,
1 H)
'H NMR (400 MHz,
DMSO-d6) 6 ppm 1,51 -
1,73 (m, 2 H), 1,78 -
1,91 (m, 1 H), 1,92 -
2,04 (m, 1 H), 2,69 (ddd,
(S)-(5- J=19,0, 4,6, 1,8 Hz, 1
phenyl-4,5- H), 3,19 - 3,34 (m, 2 H),
dihydro-1H- W 3,39 - 3,57 (m, 2 H),
pyrazol-1- A 1414 - 427 (m, 2 W),
177 | yD(1- YO 5,31 (dd, J=11,9,4,6 Hz, | 335
(pyridin-2- N 1 H), 6,84 - 6,91 (m, 1
yl)piperidin- J H), 7,06 - 7,15 (m, 2 H),
4- 7,18 - 7,40 (m, 5 H),
yl)metanon 7,87 - 795 (m, 1 H),
8,02 (dd, J=5,9, 1,4 Hz,
1 H)
Phuong phap LC 3: 0,53
phut ’
2,2,2-triflo- 'H NMR (400 MHz,
1-(4-(5- . DMSO-d6) 6 ppm 1,37 -
phenyl-4,5- N J\g 1,63 (m, 2 H), 1,78 -
178 dihydro-1H- YO I 2,05 (m, 2 H), 2,68 (ddd, 354
pyrazol-1- | J=19,0, 4,6, 1,3 Hz, 1
carbonyl)pip yi H), 2,95 - 3,12 (m, 1 H),
eridin-1- 3,30 - 3,56 (m, 3 H),
yl)etanon 3,81 - 393 (m, 1 H),
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2,2,2- 420 - 434 (m, 1 H),
trifloaxetat 5,31 (dd, J=11,9, 4,6 Hz,
1 H), 7,07 - 7,16 (m, 2
H), 7,19 - 7,40 (m, 4 H)
'H NMR (400 MHz,
DMSO-d6) 6 ppm 1,39 -
(5-phenyl- 1,65 (m, 2 H), 1,71 -
4,5-dihydro- 1,98 (m, 2 H), 2,68 (ddd,
1H-pyrazol- =189, 4,6, 1,8 Hz, 1
1-y1)(1-(5- H), 2,97 - 3,15 (m, 2 H),
(triflometyl) B 3,35 - 3,59 (m, 2 H),
179 | pyridin-2- YO - 436 - 449 (m, 2 H), |403
yl)piperidin- Q\Q 531 (dd, J=11,9, 4,6 Hz,
4- / 1 H), 6,98 (d, J=9,1 Hz,
yl)metanon 1 H), 7,06 - 7,16 (m, 2
2,2,2- H), 7,18 - 7,40 (m, 4 H),
trifloaxetat 7,77 (dd, J=9,1, 2,5 Hz,
| H), 8,34 - 8,45 (m, 1
H)
- 'H NMR (400 MHz,
DMSO-d6) 6 ppm 1,52 -
Sﬁ?zz_o[d]oxa 1,72 (m, 2 H), 1,78 -
T Dpiperidin- 2,02 (m, 2 H), 2,69 (ddd,
D, X |12190, 48 18 e 1
180 | phenyl-4,5- YO “ H), 3,19 -3,44 (m, 3 H), | 555
Gihydro- H- Q@ 3,50 (ddd, J=19,0, 12,1,
oyrazol 1. 5 1,5 Hz, 1 H), 4,09 - 4,23
yl)metanon (m, 2 H), 532 (dd,
-y J=11,9, 4,6 Hz, 1 H),
tr,iﬂ’oaxetat 6,99 - 7,37 (m, 9 H),
7.39 - 7,44 (m, 1 H)
(4G5 'H NMR (400 MHz,
Sheny4.5- | DMSO-d6) 3 ppm 1,21 -
dihydro-1H- ; AL | 158 (m 2 1D, LOS -
181 | pyrazol-1- >/O 1,76 (m, 1 H), L77 -1 34,
atbonylpip { 1,88 (m, 1 H), 1,97 (s, 3
. / H), 2,55 - 2,74 (m, 2 H),
YDetanon 3,03 - 3,16 (m, 1 H),

3,24 - 3,37 (m, 1 H),
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3,42 - 3,56 (m, 1 H),
3,76 - 3,88 (m, 1 H),
428 - 443 (m, 1 H),
5,30 (dd, J=11,9, 4,6 Hz,
1 H), 7,06 - 7,16 (m, 2
H), 7,20 - 7,37 (m, 4 H)

'H NMR (400 MHz,
DMSO-d6) 6 ppm, 7,22
(s, 1H), 6,96 (br s, 1H),
6,32 (d, J=8,2 Hz, 1H),

1-(4-(5-(2,3- 6,67 (d, J=8,2 Hz, 1H),
dihydrobenz 5,22 (dd, J=11,8, 4,6 Hz,
o-furan-5- 1H), 4,49 (t, J=8,6 Hz,
yl)-4,5- 2H), 4,34 (br s, 1H),
dihydro-1H- 3,81 (d, J=13,5 Hz, 1H),
182 | pyrazol-1- 3,44 (dd, J=18,6, 12,0 |342
carbonyl)pip Hz, 1H), 3,27 (tt, J=11,4,
eridin-1- 3,8 Hz, 1H), 3,13 (t,
yl)etanon J=8,6 Hz, 2H), 3,09 (m,
1H), 2,64 (m, 2H), 1,98
(s, 3H), 1,74 (m, 2H),
1,47 (m, 2H)
Phuong phap LC 1: 1,87
phut
'H NMR (400 MHz,
CDCI3) & ppm 7,16 (d,
J=7,6 Hz, 1H), 7,0 (m,
1-(4-(5-(2,3- 2H), 6,91 (m, 1H), 5,33
dihydro-1H- (dd, J=11,8,4,9 Hz, 1H),
inden-5-yl)- 4,56 t( J=13,5 Hz, 1H),
4,5-dihydro- o 3,86 (d, J=12,1 Hz, 1H),
183 | 1H-pyrazol- 3,38 (m, 2H), 3,16 (m, | 340
1- /IL“J\O 1H), 2,87 (t, I=7,4 Hz,
carbonyl)pip N\H/ 4H), 2,81 (m, 2H), 2,09
eridin-1- o) (s, 3H), 2,06 (t, J=74
yl)etanon Hz, 2H), 1,79 (m, 4H)

Phuong phap LC 1: 2,25
phut
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'H NMR (400 MHz,
CDCI3-d3) ¢ ppm 8,20
(s, 2H), 7,17 (d, J=7,8
Hz, 1H), 7,00 (m, 2H),

gSiil(yzéf(')_lH_ 6,93 (d, J=7,8 Hz, 1H),
inden-5-y1)- 5,35(dd, J=12,1, 5,1 Hz,
4,5-dihydro- 1H), 4,69 (m, 2H), 3,43
1i{-pyrazol- 5 (ddd, J=18,8, 12,1, 1,7
184 | 1-yD)(1-(5- Hz, 1H), 3,40 (m, TH). | 50,
a o /’,\‘JKO 3,05 (m, 2H), 2,87 (m,
2°py“m1 mn N NN 4H), 2,81 (ddd, J=18,8,
Spiperidin. [ 1 |49, 1,7 Hz, 1H), 2,06
1 P | (qt, J=7,4 Hz, 2H), 1,99
(m, 1H), 1,88 (m, 1H),
yl)metanon 176 (m, 2H)
Phuong phap LC 1: 2,98
phut
'H NMR (400 MHz,
DMSO-d6) 6§ ppm 8,42
(5-(4- (s, 2H), 7,17 (m, 6H),
(diflometoxy 5,32 (dd, J=11,8, 4,6 Hz,
)phenyl)-4,5- 1H), 4,56 (d, J=12,9 Hz,
dihydro-1H- 2H), 3,48 (dd, J=18,6,
pyrazol-1- 12,1 Hz, 1H), 3,36 (m,
185 | yD(1-(5- 1H), 3,0 (m, 2H), 2,68 | 420
flopyrimidin (dd, J=18.,4, 3,8 Hz, 1H),
-2- 1,87 (d, J=12,3 Hz, 1H),
yl)piperidin- 1,75 (d, J=12,1 Hz, 1H),
4- 1,46 (m, 2H)
yl)metanon
Phuong phap LC 1: 2,74
phut
(5-(6- 'H NMR (400 MHz,
metylpyridin DMSO-d6) 6 ppm
-3-y1)-4,5- 8,53 (s, 1H), 8,26 (s,
dihydro-1H- 1H), 7,68 (s, 1H), 7,39
pyrazol-1- (d, J=6,3 Hz, 1H), 7,28
186 1 )1 (s. 1H), 7,20 (d, J=8 Hz, | >0
(oxazol-5- 1H), 5,33 (dd, J=11,3,
carbonyl)pip 4,7Hz, 1H), 4,33 (m,
eridin-4- 1H), 4,15 (m, 1H), 3,50
yl)metanon (dd, J=18,6, 12,1 Hz,
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1H), 3,38 (m, 2H), 3,30
(m, 1H), 2,95 (m, 1H),
2,76 (dd, J=18,8, 3,4 Hz,
1H), 2,43 (s, 3H), 1,38
(d, J=11,4Hz, 1H), 1,79
(d, J=12,0 Hz, 1H), 1,51
(brs, 1H)

Phuong phap LC 1: 0,77
phut

'H NMR (400 MHz,
DMSO-d6) ¢ ppm, 8,43
(s, 2H), 8,25 (d, J=2,1
Hz, 1H), 7,38 (dd,
J=23Hz, 1H), 7,27 (s,

gllog/rimidin 1H), 72 (d, J=3,2 Hz,
o 1H), 5,31 (dd, =119,
yD)piperidin- 4,8 Hz, 1H), 4,55 (m,
4oy1)(5-(6- 2H), 3,50 (ddd, J=18,9,

187 mZtyl yridin 12,0, 1,3 Hz, 1H), 3,34 | 369
_3_y1)1_’4 iy (m, 1H), 2,99 (m, 2H),
dihydroilH- 2,75 (ddd, J=18,9, 4.9,

I-1- 1,7 Hz, 1H), 2,42 (s,
p}i/razo 3H), 1,84 (d, J=11,2 Hz,
ylmetanon 1H), 1,74 (d, J=12,1 Hz,

1H), 1,44 (m, 2H)

Phuong phap LC 1: 1,49

phut

'"H NMR (400 MHz,

DMSO-d6) & ppm, 8,43
4-(1-(1-(5- (s, 2H), 7,8 (d, J=8,0 Hz,
flopyrimidin 2H), 7,31 (d, J=8,2 Hz,
-2- 2H), 7,26 (s, 1H), 5,39
yl)piperidin- (dd, J=12,0, 4,7 Hz, 1H),

138 4-carbonyl)- 4,56 (d, J=13,1 Hz, 2H), 379

4,5-dihydro-
1H-pyrazol-
5-
yl)benzonitri
1

3,52 (dd, J=18,7, 12,4
Hz, 1H), 3,36 (m, 1H),
3,00 (m, 2F), 2,72 (dd,
J=18,9, 4,0 Hz, 1H),
1,89 (d, J=12,1Hz, 1H),
1,75 (d, J=11,6Hz, 1H),
1,46 (m, 2H)
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Phuong phap LC 1: 2,50
phut

Vi du 189

(4-flo-1-(5-flopyrimidin-2-yl)piperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon

EtsN, MeCN
80°C

Huyén pht chta (4-flopiperidin-4-yl)(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)metanon, hydroclorua (250mg, 0,802mmol), 2-clo-5-flopyrimidin (0,198ml,
1,604mmol) trong axetonitril (8ml) dd duoc khudy trong moi truong nito ¢ nhiét do
trong phong duoc bd sung EtsN nguyén chit (0,447ml, 3,21mmol). Hon hop phan
tng nay duoc khudy & nhiét d6 90°C qua dém. HC1 0,5M (20m1)EtOAc (25ml) dugc
bb sung. Sau khi phan tach, 16p chira nuée duge chiét bang EtOAc (2 14n, mdi lan
20ml). Céc 16p hitu co két hop duoc rira bang nudc mudi bdo hoa, duge lam kho
béng natri sulphat va dugc 1am bay hoi trong chan khéng d8 thu duoc chat dau khong
mau. Chét cin duogc tinh ché bing phuong phap séc ky cot (silica EtOAc/CyH 0/100
dén 50/50) d& thu duge hop chat néu & d& muc (198mg, 0,533mmol, do tinh khiét:
>05% bing LCMS, d6 thu hdi: 66%) & dang chét rin mau tring. LCMS (m/z) 372
(M+H"), thoi gian luu: 2,67 phut, phuong phap 1 5V.

Hop chét sau day dugc tdng hop theo cach tuong tu. TEA duoc thay thé cho
DIPEA.
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MS
Vi e 1 'HNMR
dy | Cau truc LC thoi gian luu (phtt) %Ij
"HNMR (400 MHz, DMSO-
d6) 6 ppm
8,41 (d, J=0,8 Hz, 2H), 7,32
(1-(5- (dd, J=7,6, 7,2 Hz, 2H), 7,22
flopyrimidin (m, 2H), 7,12 (d, 7,0 Hz,
2-y1)-4- 2H), 5,37 (dd, J=11,9, 4,6
metylpiperid Hz, 1H), 3,99 (m, 2H), 3,4
190 | in-4-y1)(5- (ddd, J=18,8, 11,8, 1,3 Hz, 368
phenyl-4,5- 1H), 3,31 (m, 2H), 2,59
dihydro-1H- (ddd, J=18,8, 4,5, 1,7Hz,
razol-1- 1H), 2,33 (m, 1H), 2,22 (m,
Pi’ t 1H), 1,50 (m, 2H), 1,36 (s,
yl)metanon 3H)
Phuong phap LC 1: 2,93
phut
Vidu 191

N-etyl-4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1 -carboxamit

Et-NCO
o DIPEA, 2-MeTHF

szCI

Huyén phu chira (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-yl)metanon,
hydroclorua (200mg, 0,68 Immol) va DIPEA (0,178ml, 1,021mmol) trong

2-MeTHF (8ml) duoc khudy trong mdi trudong nito & nhiét do trong phong duoc bd
sung etyl isoxyanat nguyén chét (0,108ml, 1,362mmol). Hon hop phan tng nay dugc
khudy & nhiét do trong phong qua dém. HCI 0,5M (25ml) va EtOAc (30ml) duge bo
sung. Sau khi phan tach, 16p chira nudc duoc chiét bing EtOAc (2 14n, mdi 1an 30ml).
Céc 16p hitu co két hop duge rira bing nudc mudi bio hoa, duge lam kho bang natri

sulphat va duge 1am bay hoi trong chan khéng dé thu dugc chat dau khong mau.
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Chét cin dugc tinh ché bang phuong phép sic ky cdt [silica, (EtOH/EtOAc 1:4)/CyH
0/100 dén 100/0] dé thu dugc hop chét néu & d& muc & dang chét bot, chat bot nay
duoc két ta trong dietyl ete/diisopropyl ete 8 thu duoc chét ran mau trang (185mg,
0,563mmol, do tinh khiét: >95% bing LCMS, d6 thu hdi: 83%) & dang chdt ran mau
tring. LCMS (m/z) 329 (M+H"), thoi gian luu: 1,92 phit, phuong phép 1 5V.

Vidu 192
1-(3-brom-5-phenyl-4,5-dihydro-1H-pyrazol-1 -yl)-2,2-dimetylpropan-1-on

H 0

_N H
HN 0 -N
O t-Bu/U\CI N 0 POBry © N/N\ B
- . r
DIPEA, DMF MeCN

5-Phenylpyrazolidin-3-on (434mg, 2,68mmol) dugc hoa tan trong DMEF (5ml)
va hon hop phéan ing nay duoc lam lanh xubng 0°C trong bdn nude da. Hon hop
phan tng nay dugc bd sung DIPEA (0,935ml, 5,35mmol) sau d6 dugc bd sung nhod
giot pivaloyl clorua (0,329ml, 2,68mmol). Hon hop phan ing nay sau do dugc khudy
trong 18 gio, trong thoi gian nay, hdn hop phan tmg nay dugc lam 4m dén nhiét do
trong phong. Hon hop phéan tmg ndy sau d6 dugc cd trong chén khong dugc phan b
gitta DCM (100ml) va nudc (100ml), 16p chira nuée dugce phan tach va duoc rira
bang lwong DCM khac (100ml). Céac phan doan hiru co két hop sau d6 duge co trong
chan khéng dé thu dugc chét diu mau nau/cam. San phdm nay dugc tinh ché bing
phuong phap sic ky silica, dugc ria giai bang EtOAc:xyclohexan (0-60% EtOAc),
cic phan doan thich hop dugc két hop va dugc cd trong chan khong dé thu duoc 5-
phenyl-1-pivaloylpyrazolidin-3-on (84mg, 13%), MS (m/z) 247 (M+H"). Ngoai ra
N'-pivaloylxinnamohydrazide (32mg, 5%) dugc phan tach 12 san phdm phu.

Phospho oxybromua (54mg, 0,188mmol) dugc bd sung vao dung dich chira
5-phenyl-1-pivaloylpyrazolidin-3-on (72mg, 0,292mmol) trong axetonitril (2ml) va

hdn hop phan tng ndy dugc gia nhiét & nhiét do hoi lvu (85°C) trong mdi truong
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nito trong 1 gioy 50 phiit. LCMS hién thi dinh chinh d6i voi san phim va khong chat
ban dau ndo con sét lai. Hon hop phéan tmg nay dugc lam ngudi xubng nhiét do trong
phong va duoc 1am bay hoi dudi ép suét giam. Phin cin duge phan b gitta EtOAc
(10ml) va dung dich natri bicarbonat bdo hoa (10ml). Phan chiét hitu co duoc lam
kho (thiy tinh ki nuée) va duge c6 dudi 4p sudt giam. Phan cén sau d6 dugc dua vao
tinh ché bing HPLC didu ché dinh huéng khéi ty dong (cot Sunfire C18) dé thu
duoc hop chit néu ¢ dé muc (12mg, 0,039mmol, hiéu suét 13%) ¢ dang chét ran
mau tréng. MS (m/z) 310/312 (M+H"). '"H NMR (400 MHz, CDCl3) & ppm 7,32 -
7,41 (m, 2 H) 7,23 - 7,32 (m, 1 H) 7,13 - 7,23 (m, 2 H) 5,52 (dd, J=12,0, 5,1 Hz, 1
H) 3,61(dd, J=18.2, 11,9 Hz, 1 H) 2,93 (dd, J=18,2, 5,0 Hz, 1 H) 1,34 (s, 9 H).

Vidu 193
1-(4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon

N,

tBuOH ‘ HATU O»_CN_/<O
N\
N

DIPEA
COxH CO.H
Ac,0
—— Chiral
N N separation
H Ac

0 0
et
N\

N

Hydrazin monohydrat nguyén chét (17,07ml, 352mmol) dugc gia nhiét dén
nhiét d6 hdi luu. Dung dich chtta xinnamaldehyt (19,05ml, 141mmol) trong tert-
butanol (40ml) dugc bd sung timg giot, va hdn hop nay dugc hdi luu qua dém. Hon
hop phan tng nay dugc lam bay hoi trong chan khong dé thu duoc chat dau mau
vang. Chét cin dugc tinh ché bang phuong phap sdc ky cot (AcOEt/CyH 0-50%) dé
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thu dugc 5-phenyl-4,5-dihydro-1H-pyrazol (11,645g, 80mmol, hiéu sut 56,6% ) &
dang chét dau mau vang. MS (m/z) 147 (M+H").

Huyén pht chtra axit piperidin-4-carboxylic (5g, 38,7mmol) trong anhydrit
axetic (36,5ml, 387mmol) dugc gia nhiét ¢ nhiét do 130°C trong 3 gio (hon hop
phan Ung nay tr¢ nén ddng nhét). Sau 3 gio, hdn hop phan tmg nay dugc lam bay
hoi trong chan khong dé thu duoc chat ddu mau nau, san pham nay dugc két tinh
qua dém. Chét rén duoc tan trong iPr,O va dugc loc dé thu dugc axit 1-
axetylpiperidin-4-carboxylic (6,42g, 30,8mmol, hi¢u suit 79% ) & dang chét rin mau
kem. MS (m/z) 172 (M+H").

Dung dich chtra 5-phenyl-4,5-dihydro-1H-pyrazol (1g, 6,84mmol), axit 1-
axetylpiperidin-4-carboxylic  (1,757g, 10,26mmol) va DIPEA (2,389ml,
13,68mmol) trong DCM (30ml) dugc khudy trong moi trudng nito & nhiét do trong
phong dugc bd sung chit ran HATU (3,90g, 10,26mmol). Hon hop phan Umg nay
duoc khudy ¢ nhiét do trong phong qua dém. Hon hop phéan tng nay dugc bd sung
HC10,5 M (100ml) va EtOAc (100ml). Sau khi phan tach, 16p chira nuge duge chiét
bing EtOAc (2 14n, m&i 1dn 100ml). Céc pha hitu co két hop dugc rira bing nude
mubi bdo hoa, duoc 1am kho bang natri sulphat va dugc lam bay hoi trong chan
khong dé thu dugc chit ddu mau cam dam. Phuong phép sic ky cot [(EtOAc/EtOH
4:1)/CyH 0-100%) khong tao ra san phim mong mudn tinh khiét. Thuc hién phuong
phéap sic ky cot lan thr 2 (EtOH/DCM 0-5%) thu duoc 1-(4-(5-phenyl-4,5-dihydro-
1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon tinh khiét (926mg, 3,09mmol, hiéu
sudt 45%) & dang chat ddu mau vang nhat. MS (m/z) 300 (M+H").

Céc chét ddng phan dbi hinh dwoc phan tach bing phuong phép sic ky bat
d6i trén HPLC pha dao (Chiralpak AD-H, 5um, 1ml/phtt; C7/EtOH 50/50) dé thu
dugc  125mg  (25%)  (S)-2,2-dimetyl-1-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)propan-1-on (thoi gian luu = 10,1 phut) va 125mg (25%) (R)-2,2-dimetyl-1-(5-
phenyl-4,5-dihydro-1H-pyrazol-1-yl)propan-1-on (thoi gian luu = 16,3 phut ) dudi
dang céc chit rin mau tring. CAu hinh tuyét dbi cia chit ddng phan ddi hinh hoat

tinh dwoc gan 12 (S), dua trén viéc gan (S)-2,2-dimetyl-1-(5-phenyl-4,5-dihydro-1H-
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pyrazol-1-yl)propan-1-on la chit ddng phan dbi hinh hoat tinh nhw d& dugc mo ta.
MS (m/z) 300 (M+H").
'H NMR (400 MHz, DMSO0-d6) § ppm 1,23 -1,58 (m, 2 H), 1,65-1,75 (m, 1 H),
1,78-1,87 (m, 1 H), 1,98 (s, 3 H), 2,56 - 2,71 (m, 2 H), 3,04 - 3,16 (m, 1 H), 3,25 -
3,32 (m, 1 H), 3,42 - 3,54 (m, 1 H), 3,82 (d, J=13,7 Hz, 1 H), 4,30 - 4,39 (m, 1 H),
5,31 (dd, J=11,9, 4,7 Hz, 1 H), 7,11 (d, J=7,40 Hz, 2 H), 7,21 - 7,28 (m, 2 H), 7,29
- 7,36 (m, 2 H).

Céc hop chét sau day duoc téng hop theo cach twong tu sir dung 2-(3H-

[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat (V)

(HATU) hodc bromotripyrolidinophosphoni hexaflophosphat (PyBroP) lam tac

nhan ghép cip va st dung DCM hoac DMF lam dung méi.

vi Tén Céu tric 'HNMR MS

du LC thoi gian luu (phit) (M+H)"

"HNMR (400 MHz, DMSO-

d6) & ppm
1-(4-(5-(4- 7,31-7,05 (m, 5H), 8,32 (brd
(diflometoxy J=8,5 Hz, 1H), 4,34 (br s,
)phenyl)-4,5- &O 1H), 3,80 (br d, J=12 Hz,
dihydro-1H- | F 0 d 1H), 3,48 (m, 1H), 3,39-3,22

194 pyrazol-1- O\C?’CN{ (m, 1H), 3,17-2,99 (m, 1H), 366
carbonyl)pip N 2,75-2,56 (m, 2H), 1,98 (s,
eridin-1- 3H), 1,89-1,64 (m, 2H),
yl)etanon 1,58-1,23 (m, 2H).

Phuong phap LC 1 2,93 phut
1-(4-(5-(2,3- 'HNMR (400 MHz, DMSO-
dihydrobenz db6) 6 ppm
o[b] 7,20(s, 1H), 6,79 (d, J= 8,7
[1,4]dioxin- Of\o Hz, 1H), 6,57 (m, 2H),
6-yl)-4,5- Q o [5,20(dd, J=11,7, 4,3 Hz,

1951 dihydro-1H- S | 1), 435 (m, 10, 421 (s, | >0
pyrazol-1- N 4H), 3,82 (m, 1H), 3,42 (dd,
carbonyl)pip J=18,7, 12,1 Hz, 1H), 3,28
eridin-1- (m, 1H), 3,09 (m, 1H), 2,63
yl)etanon (m, 2H), 1,98 (s, 3H), 1,81
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(m, 1H), 1,69 (m, 1H), 1,47
(m, 2H)

Phuong phap LC 1 1,85 phut

Vidu 196
(S)-1-(4-(5-(3-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-

yl)etanon
F
F MeSO,ClI
S Ol
+ ﬁ\/l N§/NMe N
NH N —_ _N
N Ac DCM
Chiral
separation
F

Q 0
=K
N\

N

Dung dich da duogc khudy chua 1-metylimidazol (3,88ml, 48,7mmol) trong DCM
(15ml) dugc bd sung metansulfonyl clorua (0,95ml,12,2mmol) ¢ nhiét do 0°C va
hdn hop phan tmg nay dugc khudy & nhiét d6 0°C trong 15 phut va sau d6 axit 1-
axetylpiperidin-4-carboxylic (2,1g, 12,2mmol) dugc bd sung vao & nhiét do 0°C,
hdn hop phan tmg thu duge ndy dugce khudy & nhiét d6 trong phong trong 1 gio. Sau
d6 bd sung dung dich 5-(3-flophenyl)-4,5-dihydro-1H-pyrazol (2g, 12,18mmol)
trong DCM (15,00ml), sau d6 hdn hop nay dugc khudy & nhiét d6 trong phong trong
16 gid. Sau d6 dung dich natri bicarbonat (30ml) duoc bd sung va dugc chiét bang
DCM (2 13n, mai 14n 30ml), céc chét hitu co két hop duge lam kho bang Na2SO4

khan, duoc loc va ¢ dé thu dugc san pham thd (2,5g).
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San phdm tho duoc tinh ché bang cot silicagel(100-200 mesh) sir dung MeOH
0,5-1% trong DCM dé thu dugc 1,1g hop chit mong mudn, hop chét nay duoc tinh
ché thém bang HPLC didu ché dé thu dugc 1-(4-(5-(3-flophenyl)-4,5-dihydro-1H-
pyrazol-1-carbonyl)piperidin-1-yl)etanon (800mg, 2,5mmol, hiéu suat 20%) & dang
chét rin mau tring. MS (m/z) 318 (M+HY). Chét triét quang (714mg) duge tach
thanh 2 chét ddng phan dbi hinh bing phwong phap sic ky bat doi trén HPLC pha
dao (Chiralpak AD-H, cdt 4,6x150mm, 60:40 EtOH:Heptan voi isopropylamin
0,1% & 254nm, 1ml/phut) dé thu duoc 316mg (44%) (S)-1-(4-(5-(3-flophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon va 309mg (43%) (R)-1-(4-
(5-(3-flophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon dudi
dang cac chat r&n mau tring. CAu hinh tuyét dbi cua chat dong phan d6i hinh hoat
tinh duge gan 1a (S), dua trén viée gan (S)-2,2-dimetyl-1 -(5-phenyl-4,5-dihydro-1H-
pyrazol-1-yl)propan-1-on lam chét dong phan d6i hinh hoat tinh nhu d3 dugc md ta.
MS (m/z) 318 (M+H"). 1H NMR (400 MHz, DMSO-d6) 6 ppm 1,28 - 1,56 (m, 2
H), 1,62 - 1,77 (m, 1 H), 1,77 - 1,90 (m, 1 H), 1,98 (s, 3H), 2,54 - 2,84 (m, 2 H),
3,00 - 3,20 (m, 1 H), 3,20 - 3,38 (m, 1 H), 3,40 - 3,56 (m, 1 H), 3,82 (d, J=12,4 Hz,
1 H), 4,24 - 4,48 (m, 1 H), 5,33 (dd, J=11,9, 4,8 Hz, 1 H), 6,82 - 7,02 (m, 2 H), 7,02
- 7,16 (m, 1 H), 7,24 (s, 1 H), 7,37 (td, J=8,0, 6,1 Hz, 1 H).

Céc hop chét sau day duoc téng hop theo cach tuong tu.

'H NMR

Vi e Chu tric LC, HPLC bat doi hogc SFC | MS

du bat dbi (M+H)"

thoi gian luu (phut)

'H NMR (400 MHz, DMSO-
1-(4-(5-(3,5- d6) d ppm 7,24 (s, 1 H), 7,12
diflophenyl)- (t, J/=9,3 Hz, 1 H), 6,83 (d,
4,5-dihydro- F J=8,2 Hz, 2 H), 534 (dd,
1H-pyrazol- Q o | J=12,0, 5,1 Hz, 1 H), 4,26 -

197 |7 FQC?‘CN{ 4,48 (m, 1 H), 3,69-3,97 (m, | >>°
carbonyl)pip N 1 H), 3,48 (dd, J/=18,6, 12,5
eridin-1- Hz, 1 H), 3,20 - 3,31 (m, 1
yl)etanon H), 2,97 -3,20 (m, 1 H), 2,54

- 2,84 (m, 2 H), 1,98 (s,
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3H),1,84 (d, J=13,1 Hz, 1H),
1,61 - 1,77 (m, 1 H), 1,41 -
1,61 (m, 1 H), 1,17 - 1,41 (m,
1 H).

SFC bét dbi 4,314,86 phit

'"HNMR (400 MHz, DMSO-
ds) O ppm

7,24 - 7,35 (m, 2 H), 7,10 -
7,21 (m, 2 H), 6,98 - 7,08 (m,

1-(4-(5-(2- 1 H), 5,44 (dd, J=12,1, 5,0
flophenyl)- Hz, 1 H), 4,25 - 4,40 (m, 1
4,5-dihydro- o o |H),3,81 (brd, /~13,4 Hz, 1
log | 1H-pyrazol- W | H), 3,51 (ddd, J=188, 12,1, | 51
N
1- N 1,3 Hz, 1 H), 3,23 - 3,29 (m,
carbonyl)pip 1 H), 3,01 - 3,16 (m, 1 H),
eridin-1- 2,55-2,77 (m, 2 H), 1,97 (s,
yl)etanon 3 H), 1,75 - 1,88 (m, 1 H),
1,70 (br t, J=11,4 Hz, 1 H),
1,26 - 1,56 (m, 2 H).
SFC bt ddi 5,88,13 pht
IH NMR (400 MHz,
DMSO-d6) d ppm 7,23 -
7,39 (m, 2 H), 7,09 - 7,23 (m,
2 H), 6,95 - 7,09 (m, 1 H),
(S)-1-(4-(5- 5,45 (dd, J=12,1, 5,1 Hz, 1
(2- H), 4,24 - 4,43
flophenyl)- (m, 1 H), 3,81 (d, J=12,6 Hz,
4,5-dihydro- Q 0 1 H), 3,51 (ddd, J=9,0, 12,1,
199 | 1H-pyrazol- N%N{ 1,5Hz, 1 H), 3,22 -3,31 (m, | 318
1- N 1 H), 3,00 - 3,20 (m, 1 H),
carbonyl)pip 2,55 -2,83 (m, 2 H), 1,98 (s,
eridin-1- 3
yl)etanon H), 1,82 (d, J=13,4 Hz, 1 H),

1,63 - 1,76 (m, 1 H), 1,24 -
1,53 (m, 2 H).

HP bét dbi: LC 5,85 phut
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'H NMR (400 MHz, DMSO-
dg) & ppm 7,22 (s, 1 H), 7,14

1-(4-(5-(4- (d, J=7,9 Hz, 4 H), 5,31 (dd,
flophenyl)- J=11,8, 4,60 Hz, 1 H), 3,80
4,5-dihydro- | F . (br d, /=12,9 Hz, 1 H), 3,40
1H-pyrazol- 2 N -3,59 (m, 1 H), 3,29 (s, 1 H),

2000 N?—C < 2,97 - 3,13 (m, 1 H), 2,56 - 318
carbonyl)pip N 2,77 (m, 2 H), 1,97 (s, 3 H),
eridin-1- 1,80 (br d, J=12,5 Hz, 1 H),
yl)etanon 1,69 (br t, J=11,2 Hz, 1 H),

1,22 - 1,54 (m, 2 H).

SFC bt d6i 3,375,01 phut

'H NMR (400 MHz, DMSO-

d6) & ppm 7,23 (s, 1H), 7,07

- 7,20 (m, 4 H), 532 (dd,

J=11,9, 4,8 Hz, 1 H), 4,34
(S)-1-(4-(5- (td, J=8,0, 4,6 Hz, 1H), 3,81
(4- (d, J=12,6 Hz, 1 H), 3,48
flophenyl)- . (dd, J=18,4, 12,4 Hz, 1 H),
4,5-dihydro- 0 o |3,21-331 (m, 1 H), 3,00 -

201 | 1H-pyrazol- N%CN*( 3,20 (m, 1 H),2,54-2,76 (m, | 318
- N 2 H), 1,98 (s, 3 H), 1,80 (d,
carbonyl)pip J=12,6 Hz, 1 H), 1,70 (¢,
eridin-1- J=10,9 Hz, 1 H), 1,39 - 1,60
yl)etanon (m, 1 H), 1,18 - 1,39 (m, 1

H).
Phuong phép LC 1, HP bét
d6i: 7,80 pht
'H NMR (400 MHz, DMSO-
de) 6 ppm 7,28 - 7,36 (m, 2
H), 7,15 - 7,26 (m, 2 H), 7,01
gl;fgezl' ) 712 (m, 2 H), 527 (dd,
yeOPIoby y J=11,95,4,93 Hz, 1 H), 3,41

oo f;pg?}f‘yé' OH; (ddd, 18,80, 11,89, 1,53 | o
1i—I:p;rsz)(l)-— N Hz, 1 H), 2,60 (ddd,
L J=18,74,4,93, 1,75 Hz, 1 H),
JDmetanon 1,38 (s, 3 H), 1,01 (ddd,

J=9,54, 5,92, 3,62 Hz, 1 H),
0,83 - 0,92 (m, 1 H), 0,41 -
0,62 (m, 2 H).
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SFC bét dbi: 2,503,13 pht

Vidu 203

(S)-1-(4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-carbonyl)piperidin-1-

yl)etanon
bl
¥ o %ﬁiﬁ b o ,»N\} u{:}se@ Pl oy « ;
N e Y D e () MHCLwongCPME
| \e EIOHBO0C (e G~ ™
% sandé 100°C ) A\l
1. NaOH (chira nwéc) F A f
f\@x 2 At IR0y o S
# o camphorsulfonic, IOH Y o S 1 A
‘I"NJ&A WA e, ij“"\% - g-;i\ \(\
i T = [, i

LA ¥
“opendid L ol

Budce 1: Huyén phu chira 3,5-diflobenzaldehyt (200g, 1,407mol) trong H,O
(1,6L) duogc khudy & nhiét do 10°C béang thiét bi khuéy co hoc duge bd sung vao
axetaldehyt nguyén chit (87ml, 1,548mol). Dung dich NaOH IM (1548ml,
1,548mol) duoc bd sung timg giot trong 50 phut. Hon hop phan (g nay duoc khudy
& nhiét do trong phong trong 24 git. Hon hop phén ing nay duoc chiét bing DCM
(3 14n, mdi 1an 450ml). Lép hitu co két hop duge 1am kho bang Na,SOu, dugc loc
va dugc 1am bay hoi dé tao chét dau mau can ma duoc hoa cing. Tan trong iPr,0
tao ra 3-(3,5-diflophenyl)acrylaldehyt (58g, 345mmol, do tinh khiét: 95%, do thu
hdi: 24,5%) & dang chat bot mau vang nhat. LCMS (m/z) 169 (M+H"), thoi gian luu:
2,31 phut, phuong phép 1 20 V. 'H NMR (400 MHz, DMSO-d6) & ppm: 9,69 (d,
J=7,8 Hz, 1H), 7,70 (d, J=15,9 Hz, 1H), 7,56 (m, 2H), 7,36 (tt, ]=9,32,3 Hz, 1H),
6,99 (dd, J=15,97,6 Hz, 1H).

Buéc 2: Dung dich chita Hydrazin monohydrat (118ml, 2427mmol trong
EtOH (2,21) duge khudy & nhiét do 0°C dugc bd sung vio axit axetic nguyén chét
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(150ml, 2,629mol). Sau khi bd sung hoan tat, chit rin 3-(3,5-diflophenyl) va
acrylaldehyt (340g, 2,022mol) dugc bd sung vao timg phan. Hon hop phéan tng nay
duoc khudy & nhiét 6 100°C trong 21 gid. Hon hop phéan tmg ndy duoc 1am bay hoi
trong chan khéng dé thu duoc 5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol (365g,
2,004mol, d6 tinh khit: 51%, do thu hdi: 99%) & dang chit ddu mau cam. Chit dau
nay dugc st dung trong phan Ung tiép theo ma khong can tinh ché thém. LCMS
(m/z) 183 (M+HY), thoi gian luu: 1,93 phat, phwong phap 1 20 V.

Budc 3A: Tbéng hop tert-butyl 4-(1H-imidazol-1carbonyl)piperidin-1-

carboxylat:
Axit 1-(tert-butoxycarbonyl)piperidin-4-carboxylic (512g, 2233mmol) duoc hoa tan
trong DCM (21) & nhiét 6 0°C. 1,1'-Carbonyldiimidazol (380g, 2345mmol) duoc
bd sung vao timg phan va hdn hop phéan tng nay dugc khudy & nhiét do trong phong
trong 2 gio. H,O ( 1,51) va DCM dugc bd sung. Sau khi phan tach, pha hiru co dugc
rua béng nudc (2 lan x 800ml) va sau d6 duogc lam kho bé‘lng Na,SOy, duoc loc va
cd trong chan khong. Phan cin dugc tan trong iPryO; chét ran dugc loc va dugce ria
bing Pr,O0 (2 ldn x 800ml) dé thu dugc fers-butyl 4-(1H-imidazol-1
carbonyl)piperidin-1-carboxylat (621g, 2223mmol, d¢ tinh khiét: > 95%, d6 thu hoi:
100%) & dang chét bot mau tréng. LCMS (m/z) 228 (M-H") tuong tng voi axit thu
duoc tir sy thuly phan imidazolyl amit trén ¢t LC, thoi gian Iuvu: 2,07 phit, phuong
phéap 120 V. "HNMR (400 MHz, DMSO-d6) & ppm: 8,53 (s, 1H), 7,76 (s, 1H), 7,10
(s, 1H), 3,98 (d, J=11,92,0 Hz, 2H), 3,46 (tt, J=11,23,4 Hz, 1H), 2,90 (br s, 2H), 1,87
(d, J=12,7 Hz, 2H), 1,58-1,45 (m, 2H), 1,41 (s, 9H).

Budce 3B: Dung dich chita 5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol (365¢,
2,004mol) trong THF (1,51) dugc khudy & nhiét d6 trong phong duge bo sung timg
phdn chét rén fert-butyl 4-(1H-imidazol-1carbonyl)piperidin-1-carboxylat (560g,
2,004mol). Hon hop phan tmg nay duoc khudy & nhiét do trong phong trong 1 gid
va duogc gia nhiét & nhiét do 80°C trong 4 gio. Hon hop phan tmg nay duge lam bay
hoi trong chan khong. DCM (1,51) dugc bd sung va duge rira bang H,O (2 lan x 11).
Lép hitu co két hop dugc 1am kho béng Na,SO, va dugc 1am bay hoi trong chén
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khong d& thu duoc tert-butyl 4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-carboxylat (858g, 2,181mol, do tinh khiét: 82%, do thu hoi:
109%) & dang chét dau mau cam. Chét du nay duogc st dung trong phéan tmg tiép
theo ma khong can tinh ché thém. LCMS (m/z) 394 (M+H"), thoi gian luu: 2,75
phut, phuong phap 120 V.,
Budc 4: Dung dich chira tert-butyl 4-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-
1-carbonyl)piperidin-1-carboxylat (858g, 2,181mol) trong DCM (1,51) dugc khudy
& nhiét d6 trong phong duoc bd sung timg phan dung dich chira HCI 3M trong CPME
(1,4541, 4,362mol). Hon hop phan tmg nay duoc khudy & nhiét do trong phong trong
30 gi. Chét rén duoc loc, duge rira bang iPr0 (2 x 11), sau dé rira bang EtO (2 x
1) dé thu dugc (5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-
yl)metanon, hydroclorua & dang chét bot mau vang (460g, 1,395mol, d¢ tinh khiét:
68%, do thu hdi: 64,0%). Chét bdt ndy dugc st dung trong phan tmg tiép theo ma
khong can tinh ché thém. LCMS (m/z) 294 (M+H"), thoi gian lwu: 1,19 phut, phuong
phap 120 V. 'TH NMR (400 MHz, DMSO-d6) & ppm: 7,27 (s, 1H), 7,14 (tt, J=9,32,2
Hz, 1H), 6,84 (d, J=6,5 Hz, 2H), 5,34 (dd, J=12,04,9 Hz, 1H), 3,48 (dd, J=19,112,0,
1H), 3,29 (m, 3H), 2,95 (m, 2H), 2,75 (ddd, J=19,15,01,4 Hz, 1H), 1,85 (m, 5H)
Bu6e 5: Dung dich chta (5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
y1)(piperidin-4-yl)metanon, hydroclorua (460g, 1,395mol) trong H,O (11) duoc bd
sung dung dich NaOH 1M (2,092, 2,092mol). Dung dich nay dugc khudy & nhiét
do trong phong trong 1 gid. Hon hop phan ing nay duoc chiét bang DCM (3 lan x
850ml). Lop hitu co két hop duoc lam kho béng Na,SOy, duoc loc va duge lam bay
hoi trong chéan khong dé thu dugc bazo ty do & dang chit diu mau nau nhat (400 g).
Bazo tu do ndy duoc hoa tan trong EtOH (800ml) ¢ nhiét do trong phong va dung
dich nay dugc phan bb gifta 2 mé can bing. Chét rédn (1R)-(-)-10-camphorsulfonic
(39,5g, 170mmol mdi mé) duge bd sung va cac huyén phti nay dugc gia nhiét ¢ nhiét
d6 80°C trong 30 phiit. C4c dung dich thu dugc sau d6 dugc lam bay hoi trong chén
khong dé thu dugc cac chit ran dau mau nau dam. Luong ti thiéu BtOH dugc bd

sung vao ca 2 mé dé ngung cdc chat ran, sau d6 dugc gia nhi¢t & nhiét d¢ hoi luu va
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EtOH (3,551 téng timg mé) dugc b sung vao cho dén khi hoa tan hoan toan céc chét
ran. Cac hdn hop thu dugc nay duoc két hop (téng 7,91) va dugc dé ngudi xudng
nhiét do trong phong. Chét ran thu dugc duoc loc va dugc rira bang etanol lanh
(300ml) va iPr,0 (2 x 400ml) dé thu dugc (S)-(5-(3,5-diflophenyl)-4,5-dihydro-1H-
pyrazol-1-yl)(piperidin-4-yl)metanon, mudi axit 1R-(—)-Camphor-10-sulphonic
(182¢, 346mmol, d tinh khiét: >95%, do thu hdi: 24,8%) & dang chét bot mau tring.
LCMS (m/z) 294,2 (M+H), thoi gian luu: 1,21 phit, phuong phap 120 V. HP bat
dbi va phuong phép LC 1: 2,603,32 phut, ee=98,5%. 'H NMR (400 MHz, DMSO-
d6) & ppm: 8,62 (br s, 1H), 8,29 (s, 1H), 7,27 (s, 1H), 7,13 (t, J=9,3 Hz, 1H), 6,85
(d, J=6,3 Hz, 2H), 5,34 (dd, J=11,85,0 Hz, 1H), 3,49 (dd, J=18,912,1 Hz, 1H), 3,32
(m, 3H), 2,99 (m, 2H), 2,90 (d, J=14,8 Hz, 1H), 2,76 (ddd, J=19,0, 4,71,1 Hz, 1H),
2,67 (m, 1H), 2,40 (d, J=14,6 Hz, 1H), 2,24 (dt, ]=18,03,7 Hz, 1H), 2,01 (d, J=13,2
Hz, 1H), 1,94 (t, J=4,4 Hz, 1H), 1,78 (m, 5H), 1,29 (m, 2H), 1,04 (s, 3H), 0,74 (s,
3H).

Budc 6: Huyén phu chira (S)-(5-(3,5-diflophenyl)-4,5-dihydro-1H-pyrazol-1-
yl)(piperidin-4-yl)metanon, mudi axit 1R-(—)-Camphor-10-sulphonic (182g,
346mmol) trong DCM (1,31) ¢ 0°C dugc bd sung ting giot vao TEA (121ml,
866mmol). Ac,O nguyén chét (32,7ml, 346mmol) dugc bd sung ting giot va hon
hop nay dugce khudy & nhiét do trong phong trong 25 phit . H,O duge bd sung va do
pH dugc didu chinh dén 8 bang NaHCOs. Lép hitu co dugc rira bang dung dich HCI
0,5M (2 14n x 1,21), duge lam khod bé‘mg Na,SO, va duoc loc. Dung dich nay duoc
xir Iy bing than thuc vat (25 ). Dung dich nay dugc gia nhiét & nhit d§ hoi luu
trong 25 phut, dugc loc trén xelit va dugce ¢d trong chén khong. Phén cin duogc tan
trong Et;O ndng (1,21) trong 1 gio; Hon hop thu duge nay duge lam ngudi xudng
nhiét do trong phong va duoc loc dé thu duoc (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon (111g, 331mmol, do tinh
khiét: 100%, d6 thu hdi: 96%) & dang chét bot mau tring. San phdm nay dugc lam
khd trong chén khong cao trong 6 gid. LCMS (m/z) 336,1 (M+H), thoi gian luu:
2,00 phut, phuong phap 1 20 V. HP bat dbi va phuong phap LC 1: 6,043,32 phit,
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€e=99,9%. 'H NMR (400 MHz, DMSO-d6) 8 ppm: 7,24 (s, 1H), 7,12 (tt, J=9,31,9
Hz, 1H), 6,84 (m, 2H), 5,34 (dd, J ==12,04,9 Hz, 1H), 4,35 (m, 1H), 3,82 (m, 1H),
3,48 (ddd, J=19,0, 12,11,0 Hz, 1H), 3,31 (m, 1H), 3,10 (m, 1H), 2,74 (ddd, J=19,1,
5,01,5 Hz, 1H), 2,62 (qd, J=12,82,5 Hz, 1H), 1,99 (s, 3H), 1,84 (m, 1H), 1,71 (t,
J=11,5 Hz, 1H), 1,49 (m, 1H), 1,33 (m, 1H).

MAu PXRD nhu & Fig.5 thu duge tir mau (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon dugc didu ché bang céach tan
trong dietyl ete ndng, sau d6 lam ngudi xubng nhiét d6 trong phong va loc, str dung
nhidu xa ké tia X Rigaku Miniflex 11 Desktop nhu dudi day. Vat ligu dugc nap vao
thiét bi gitt mau truot nén khong va duge quét theo cac thong sd:

Géc bt dau =2 Goc két thuc = 40

Chiéu rong bude = 0,02

Thoi gian d¢ém = 1,0

kV =30 mA =15

Truc quét = 2 theta/theta.

Vi du 204
1-(4-(5-(4-clophenyl)-4,5-dihydro-1H-pyrazol-1 -carbonyl)piperidin-1-yl)etanon

cl
cl cocl
DIPEA O»,_CNJ{)
+ Y
® N
NH N DCM _N
N Ac

/

Dung dich chira 1-axetylpiperidin-4-carbonyl clorua (1,05g, 5,54mmol) trong
DCM (20ml) duoc khudy trong moi trudng nito ¢ nhiét 46 0°C duoc bd sung vao
DIPEA (2,4ml, 13,8mmol), sau d6 dugc bd sung ting phan 5-(4-clophenyl)-4,5-
dihydro-1H-pyrazol (0,5g, 2,77mmol) trong 1 phut . Hon hop phéan ing nay dugc
khudy & nhiét d6 trong phong trong khoang 16 gio. Phan img nay duoc theo doi bang
TLC. TLC pha dong: EtOAc 40% trong hexan, gia tri Rf: 0,2. Hon hop phan Gng
nay dugc pha loang bang nudc (10ml) va dugce chiét bang DCM (3 14n x 30ml), va
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cac 16p hitu co phén tach duge duge rira béng dung dich bicarbonat bdo hoa (25ml)
va dung dich nuéc mudi (25ml) va duge 1am kho bang Na2SO4 khan, duogc loc va
¢o dudi 4p sudt giam dé thu dugc hop chat tho. Hop chét thd dugc tinh ché bang
phuong phap séc ky cot silica gel (100-200 mesh) dugc rira giai bang EtOAc 10-
30% trong hexan. Céc phan doan thu gom dugc dugc c6 dudi ap sudt giam dé thu
duoc hop chit néu & dé muc (292mg, 0,83mmol, hiéu suét 30%). Phuong phéap LC
4, thoi gian luu: 8,81 phit . MS (m/z) 334/336 (M+H"). 'HNMR (400 MHz, DMSO-
de) & ppm 7,29-7,43 (m, 2H), 7,23 (s, 1 H), 7,13 (dd, J=8,6, 2,9 Hz, 2 H), 5,30 (dd,
J=11,8, 4,8 Hz, 1 H), 4,33 (br.s, 1H), 3,72-3,88 (m, 1 H), 3,40-3,56 (m, 1 H), 3,22-
3,29 (m, 1 H), 3,01 - 3,16 (m, 1 H), 2,52 - 2,74 (m, 2 H), 1,97 (s, 3 H), 1,80 (br. d.,
J=11,6 Hz, 1 H), 1,69 (br. t., J=11,2 Hz, 1 H), 1,21 - 1,55 (m, 2 H).

Céc hop chét sau day dugc tdng hop theo cach tuong ty str dung hodc DIPEA
hoidc TEA lam bazo.

' 'H NMR
Xé Tén Chu triic SFC bét dbi 1(\1/\I/IS+H)+
' thoi gian luu (phut)
'H NMR (400 MHz, DMSO-
ds) & ppm 1,18 - 1,54 (m, 2
H), 1,63 - 1,72 (m, 1 H), 1,81
(br d, J=12,72 Hz, 1 H), 1,97
S;S'_(S'(“' (s,3 H), 2,55 - 2,83 (m, 2 H),
flophenyl)- 3,00 - 3,14 (m, 1 H), 3,29 (s,
4,5-dihydro- | S\ L 1 H), 339 - 3,55 (m, 1 H),

205 | 1H.pyrazol- o%N _/<o 3,81 (brd, /=13,59 Hz, 1 H), | 352/
I- N 433 (br d, J=9,21 Hz, 1 H), | 354
carbonyl)pip N 5,32 (dd, J=11,95, 4,93 Hz,
eridin-1- 1 H), 6,98 (brt, J=6,47 Hz, 1
yl)etanon H), 7,15 (br d, J=10,30 Hz, 1

H), 7,23 (s, 1 H), 7,46 - 7,59
(m, 1 H)
SFC bt ddi: 3,774,29 phit
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'"HNMR (400 MHz, DMSO-
ds) 6 ppm 0,41 - 0,62 (m, 2
H), 0,83 - 0,92 (m, 1 H), 1,01
(ddd, J=9,54, 5,92, 3,62 Hz,
1-(5-phenyl- 1 H), 1,38 (s, 3 H), 2,60

4,5-dihydro- o on (ddd, J=18,74, 4,93, 1,75
1H-pyrazol- Hz, 1 H), 3,41 (ddd,
206 P N

1-carbonyl) N J=18,80, 11,89, 1,53 Hz, 1

xyclopropan H), 5,27 (dd, J=11,95, 4,93

carbonitril Hz, 1 H), 7,01 - 7,12 (m, 2
H), 7,15-7,26 (m,2 H), 7,28
- 7,36 (m, 2 H)

SFC bat dbi: 2,802,99 pht

Vidu 207
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(1-(thiazol-2-yl)piperidin-4-
yl)metanon
HO._0O
DIPEA 0
NH — \>/<___/\N Boc
/\N N TEA N
Boc N
TFA
S
Br—<\ ] o
R S N >-——<:>NH
el
N N Cs,CO5, DMF N
/\N Z N

Dung dich chira tert-butyl 4-(clocarbonyl)piperidin-1-carboxylat (10,2g,
41mmol) trong DCM (100ml) duoc b sung 5-phenyl-4,5-dihydro-1H-pyrazol (15g,
103mmol) va DIPEA (54ml, 308mmol) ¢ 0°C va hdn hop phan tmg duge khudy &

nhiét do trong phong trong 3 gio. Nudc (100ml) duoc bd sung va duoc chiét bang
DCM (2 14n x 100ml), 16p hitu co dugce phan tich va duge 1am khé bing Na;SOs
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khan, dugc loc va ¢6 dé thu dugc tert-butyl 4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-carboxylat tho (2,7g, 7,5mmol, hiéu sut 7% ) & dang chit ban
ran mau vang. MS (m/z) 380 (M+Na").

Dung dich chra tert-butyl 4-(5-phenyl-4,5-dihydro-1H-pyrazol-1-
carbonyl)piperidin-1-carboxylat (2,7g, 7,55mmol) trong DCM (40ml) dugc bd sung
TFA (2,9ml, 37,8mmol) & 0°C va hdn hop phan tmg duoc khudy & nhiét do trong
phong trong 4 gio. Sau khi phan (mg nay hoan thanh, loai bo dung méi dudi ap suét
giam dé thu dugc san pham tho. San pham thé thu duoc ndy duge hoa tan trong
MeOH (50ml) va duoc bd sung nhua trao d6i ion amberlyst A-21 dé tang do PH~S,
nhua nay dugc loc va chét loc duge ¢6 va 1am kho trong chan khong cao dé thu duoc
(5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-yl)metanon (1,5g, 5,7 8mmol,
hiéu suit 76%) & dang chat rin mau tring. MS (m/z) 258 (M+H").

Dung dich chtra (5-phenyl-4,5-dihydro-1H-pyrazol-1-yl)(piperidin-4-yl) va
metanon (lg, 3,89mmol)2-bromothiazol (0,765g, 4,66mmol) trong DMF khan
(10ml) dugc bo sung Cs,CO; (1,9g, 5,83mmol). Hon hop phan Gng nay duoc khudy
& nhiét d6 100 °C trong 16 gid sau do6 duoc lam ngudi xubng nhiét do trong phong.
Hon hop phan ung nay dugc pha lodng bang EtOAc (30ml), dugc rira bang nudc
(50ml), 16p hitu co duge phan téach va 16p chira nuée duge chiét thém bang BtOAc
(30ml), cac chét hitu co két hop duoc ria bang nude (50ml), dugc phéan tach, 16p
hitu co duoc 1am kho bang Na,SO, khan, duge loc va co dé thu dugc san phém tho.
San pham thd ndy dugc hoa tan trong DCM (10ml) va dugce hép thy trude trén gel
silica va dugc tinh ché bang phuong phép sdc ky pha thuong st dung cot silica gel
(100-200mesh), dugc rira giai bang hexan/EtOAc (60/40). Cac phan doan thu gom
duoc duoc ¢6 dudi ap suat giam dé thu dugc hop chit néu & dé muc (130mg,
0,363mmol, hiéu sudt 9%) & dang chit gobm mau cam. MS (m/z) 341 (M+H"). 'H
NMR (400 MHz, DMSO-d6) & ppm, 7,27-7,38 (m, 2H), 7,18-7,26 (m, 2H), 7,03-
7,18 (m, 3H), 6,80 (d, J=3,7 Hz, 1H), 5,31 (dd, J=11,8, 4,6 Hz, 1H), 3,83-3,95 (m,
2H), 3,49 (ddd, J=19,0, 12,0, 1,5 Hz, 1H), 3,30-3,38 (m, 1H), 3,02-3,16 (m, 2H),
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2,59-2,74 (m, 1H), 1,90 (br. d., J=11,4 Hz, 1H), 1,78 (br. d., J=11. 4Hz, 1H), 1,50-
1,70 (m, 2H).
Hop chit sau ciing dugc didu ché theo phuong phap cta vi dy 90:
Vi A A ) 1 MS
du Tén Cau trac H NMR (MAED)
'H NMR (400 MHz,
DMSO-d6) 6 ppm 11,03
P (br. s., 1H), 7,29-7,34 (m,
ilnéi 1(_?_&1)_ d 2H), 7,25 (s, 1H), 7,19 (4,
Y \ J=1,6 Hz, 1H), 6,82 (dd,
4,5-dihydro- _

208 | 1H-pyrazol- o [J=83, 18 Hz 1H) 6361,
Ly s, (ddd, J=3,0, 2,1, 0,8 Hz,
dirynet S /N 1H), 5,37 (dd, J=11,7, 4,4
e IPIOP i Hz, 1H), 3,39 (ddd, J=18,8,

11,8, 1,5 Hz, 1H), 2,60
(ddd, J=18.,8, 4,4, 1,9 Hz,
1H), 1,25 (s, 9H)
Hop chét sau cling dugc diéu ché theo phuong phép cia vi du 171:
, MS
Vidu | Tén Cau truc "HNMR (M+H)*
'H NMR (400 MHz,
DMSO-d6) & ppm 2,73 -
f;ﬁ’gfﬁ‘y;;o_ 2,99 (m, 1 H), 3,58 (ddd,
NERA N | J=19,01, 11,68, 1,39 Hz, 1
00 |1 S| H.5.56 252
D) (pyridin- \, (dd, J=11,75,4,93 Hz, 1 H),
1 B;etanon / 7,57 - 7,85 (m, 1 H) 7,22 -
tri}flloaxetat 7,51 (m, 7 H), 837 (d,
J=6,82 Hz, 1 H), 8,80 (br.
5., 1 H), 9,06 (br. s., 1 H)
Duoc phém

ViduA - Thudc m& dugc bao ché béng cach két hop 20% (trong lugng/trong
luong) hop chat ctia vi du 8, va 80% (trong luong/trong lugng) m& khoang. Hon hop

nay duoc chuyén vao méy nghién truc cho dén khi dat dugc do dac dong déu.
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Vi du B — Thubc phun sol khi: dung dich dugc bao ché tir cc thanh phan sau:
[thanh phan (lugng (trong lugng/trong luong))]: hop chét 8 (1,00), propylen glyxol
(5,00), golysorbat 80 (1,00), etanol (78,00), nude tinh khiét (15,00). Dung dich nay
duoc dua vao binh sol khi thong thuong, hé théng van duoc gén va binh chira duoc
nap nito dén 100 psig.

Vi du C — Vién nén duoc didu ché st dung cac phwong phép thong thuong va
dugc bao ché nhu sau: [Thanh phan (lugng mdi vién)]: Hop chét (5mg), xenlulo vi
tinh thé (100mg), lactoza (100mg), natri tinh bt glycolat (30mg), magie stearat
(2mg).

Vi du D — Vién nang duoc diéu ché sir dung céc phuong phap thong thuong
va duoce bao ché nhu sau: [Thanh phan (lugng mdi vién)]: Hop chat (15mg), tinh
bot kho (178mg), magie stearat (2mg).

Céac tht nghiém sinh hoc:

Thir nghiém sinh hoc in vitro

Thir nghiém gan két trén co s& phan cuc huynh quang dugc sur dung dé danh
gid hoat tinh cia cac hop chit theo sang ché, chi tiét ciia chiing duge mo ta trong don
sang ché qudc té s6 PCT/IB2014/059004, hién nay 13 cong bd don sang ché qudc té
s6 W02014/125444.

Céc pICsy dugc tinh trung binh dé x4c dinh gia tri trung binh, ddi véi ti thidu
la 2 thi nghi€ém.

Nhu duoc xac dinh bang cach sir dung phuong phép néu trén, cac hop chat
clia cac vi du 1-209 thé hién pICso trong khoang khoang 5,0 va 9,0.

Vi du, cac hop chét ctia cac vidu 1, 2, 4-6, 9, 11, 13, 14, 15, 18, 20-22, 25,
27-50, 53-63, 65-69, 71-77, 80, 81, 90-94, 170-173, 175, 176, 178-181 va 208 thé
hién pICsy trong khoang khoang 6,0 va 9,0.

Céc hop chét cta cac vidu 2, 3, 5-7, 9, 10, 13-16, 18, 19, 21, 22, 26, 29, 32,

33, 36-38, 40, 43, 44, 53, 54, 56, 58, 62, 65-68, 70, 75, 76, 79, 80, 83, 85, 87, 93,
95, 102, 105, 109, 112-114, 116, 122-125, 130, 131, 133, 136-140, 143, 145-149,
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151-159, 164, 168, 169, 171, 172, 175-180, 183-185, 187-190, 193, 196-199, 203,
205 va 207 thé hién pICso trong khoang khoang 7,0 va 9,0. Ngoai ra, cic hop chat
cuacacvidu 3,7, 68 va 189 thé hién pICso trong khoang khoang 8,0 va 9,0.

Vi duy, cac hop chét clia cac vi du 2, 13, 15, 32, 40, 42, 44, 48, 50, 56, 62, 66,
68, 91, 93 va 172 thé hién RIP1 kinaza trong phwong phdp néu trén c6 pICso trung
binh khoang 1an luot 7,4, 7,7, 7,1, 7,5, 7,3, 6,7, 7.8, 6,4, 6,2, 7,2, 7,1, 7,5, 8,1, 6,6,
7,0 va 7,8. Ngoai ra, Cac hop chét ctia cac vidu 11, 12, 17, 55, 70, 81, 203 va 209
thé hién RIP1 kinaza trong phuong phap trén cé pICsg trung binh khoang 1an luot
7,5,6,3,6,9, 6,6, 6,4,6,5,7,5,va 5,6.

Thir nghiém sinh hoc in vivo

Hiéu qua cta cac chit trc ché RIP2 c6 thé duge thir nghiém & chudt in vivo st
dung mau hdi ching d4p ing viém hé thng dan dong TNF (Duprez, L., et al. 2011,
Tmmunity 35(6):908-918) sit dung TNF c¢ong chit (ic ché caspaza zVAD. Mau nay
duoc két thic & khoang 3 gidr (theo cac huéng din IACUC déi véi sy mét nhiét).
TNF (hodac TNF/zVAD) gay ra cac biéu hién bao gém méat nhiét, san sinh nhiéu
xytokin (bao gdm IL-6, IL-1b, MIP1p va MIP2) & viing ngoai bién, viém gan va rudt
va gia tdng cac d4u 4n ton thuong té bao (LDH va CK) va gan (AST va ALT) trong
huyét thanh. Su trc ché cac TNF/zVAD nay gdy ra cac bidu hién c6 thé dugc biéu
hién ra trudc nho st dung trude trong phiic mac (i.p) cac hop chét duoc lya chon.
Vi dy, cac con chudt (8 con chudt mdi nhém) duge dung chét dan thubc hozc hop
chét trong phtic mac 15 phut trude khi tiém tinh mach (i.v) ddng thoi TNF chudt
(30pg/con chudt) va zVAD chudt (0,4mg/con) . Su mét nhiét & chudt duge xéac dinh
bing du do truc trang. Nghién ctru ndy duoc két thic khi nhém déi chimg mat 7 dd,
theo quy trinh IACUC. Tét ca dit liéu dugc trinh bay bang gia tri trung binh * sai s6
chudn cua gid tri trung binh. D liéu dai dién dbi vé6i cac hop chét cia cac vi du 13,
193, va 2013, thé hién theo thoi gian & cac diém thoi gian lan luot 14 2,5, 3 va 2,5

gi0, dugc thé hién trong cac Fig. 1A-3B. Dit liéu d6i véi cac hop chét cta cac vi du
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13, 48, 66, 155, 158, 193 va 203 dugc tht nghiém trong mau ndy duoc thé hién &

bang 1.

Bang 1.
Vidu sb Lidu (mg/kg) % tc ché buong ding
13 20 80 Trong phiic mac
48 0,5 17 Trong phic mac
48 5 52 Trong phic mac
48 50 91 Trong phic mac
66 0,1 52 Trong phic mac
155 10 49 qua duong miéng
158 10 77 qua dudng miéng
193 140 94 qua dudng miéng
203 1 9% qua duong miéng
203 10 46% qua dudng miéng
203 100 88% qua dudng miéng

M5 hinh nay c6 thé thyuc hién theo phac d6 dai (chi sir dung TNF tinh mach),
theo phac dd ndy nghién ctru két thac trong khoang 8 gid (theo cac hudng dan
IACUC dbi v6i sy mat nhiét). Dbi v6i dang TNF (riéng r&) cia md hinh nay, cac con
chuét (8 con mdi nhém) duge cho ubng chét dan thubc hodc hop chét thir nghiém
v6i lidu 100mg/kg 15 phut trudce khi tiém tinh mach TNF chuét (30pg g/con). Tat ca
dit liéu duoc thé hién & dang gia tri trung binh + sai sd chuén cua gié tri trung binh.
Dit liéu déi véi cac hop chit duoc thir nghiém trong mAu nay duogc thé hién & bang
2. Dit lidu dai dién déi v6i vi du 203, thé hién theo thoi gian tuong tng ¢ diém thoi

gian 7,5 gid, duoc thé hién & céc Fig. 4A va 4B.

Bang 2.
Vi du s6 Lidu (mg/kg) % tc ché
203 1 -14
203 10 45
203 100 86
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Thir nghiém té bao sinh hoc in vitro

Hiéu qué cta céc chét trc ché RIP1 c¢6 thé dugc thir nghiém & chudt in vitro
st dung bach cau don bét d6i & nguodi U937 hodc céc té bao sacom x0 L.929 & chudt
trong thir nghiém hoai tir ¢6 diéu hoa. Nhu duge xac dinh bang céch st dung phuong
phéap duge mo ta trong tai liéu He, S. et al. 2009. Cell 137(6):1100-1111 Don sang
ché qubc t& sé PCT/IB2014/059004, hién nay 1& cong bd don qudc té so
WO2014/125444, cac hop chat clia cac vi du 1-209 boc 19 pICso nim trong khoang
5,0 va 9,0.

Vi du, céc hop chét cia cac vidu 2,3, 6, 7,9, 10, 13-16, 18, 19, 22, 40, 43,
44,53, 54, 56, 58, 62, 65-68, 76, 79, 80, 87, 105, 108, 112, 114, 122, 124, 125, 130,
131, 139, 140, 146-148, 151, 153-155, 158, 164, 171, 172, 175-177, 179, 180, 184,
185,187-HX)ﬁcchéquétﬂnhhoaiﬁi&ongcéctébéoIJ937U0ngphu0ngphépnéu
trén véi gié tri trung binh pICso nam trong khoang 7,0 va 9,0.

Vi du, céc hop chét ctia cac vi du 3, 7, 13, 15, 40, 44, 50, 53, 56, 60, 65, 66,
68, 76, 79, 93, va 190 tc ché qua trinh hoai ti trong céc té bao U937 trong phuong
phéap néu trén vai gia tri trung binh pICsg ndm trong khoang 7,0 va 9,0.

‘Vidu,céchqpchétcﬁacécvidu2,13,15,32,40,42,44,48,50,56,62,66,
68,91, 93 va 172 e ché qu4 trinh hoai tir trong cac té bao U937 trong phuong phap
néu trén vai gid tri trung binh pICsy khoang lan luot 14 7.8, 8,3, 7.2, 6,8, 7,5, 6,6,
7,8,6,4,68,7,5,72,8,0, 8,6, 7,0, 7,0 va 8,0.

Ngoai ra, cac hop chit ctia cac vidu 16, 17,23, 64, 81, 174 va 209 Gc ché qua
trinh hoai ti trong céc té bao U937 trong phuong phap néu trén véi gia tri trung binh
pICso 1an luot khoang 7,9, 6,2, 6,3, 6,5, 6,2, 6,3 va 5,7.

Vi du, cac hop chit cia cac vi du 2, 13, 15, 40, 44, 48, 50, 56, 66, 68, 91, 93
va 172 trc ché qua trinh hoai tir trong céc té bao L929 trong phuong phap néu trén
véi gia tri trung binh pICso 14n luot khoang 6,7, 8,3, 7,7, 7,8, 7,4, 6,7, 7,7, 7,3, 11,8,
8.3, 6,6, 7,1 va 6,2. Tinh kha thi duoc x4c dinh bang cach dinh lugng céc muc do té
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bao ciia ATP str dung bd kit Cell Titer-Glo. T4t ca dit liéu 1a gid tri trung binh £ d9
1éch chudn cua gia tri trung binh.

Tai lieu tham khao: WO2010075561A; EP295695 (US4,839,376;
US4,990,529); EP322691 (US4,895,947); W02009086303 (US20090163545);
Postovskii, I. Y.; Vereshchagina, N. N., Doklady Akademii Nauk SSSR, 110, 802-
804 (1956); Liu, X.-H., Hecheng Huaxue, 15 (2), 212-215 (2007); Santos, J. M.;
Lopez, Y.; Aparicio, D.; Palacios, F., J. Org. Chem.,73(2), 550-557 (2008); Liu, X.-
H.; Zhu, J.; Pan, C. —=X_; Song, B.-A., Yingyong Huaxue, 24 (10), 1162-1166 (2007).

-209-



30747

YEU CAU BAO HO

1. Hop chét ¢6 cong thirc (1):

trong do:
R! 14 (C;-Cy)alkoxy-CHy-, phenyl(C;-Cy)alkoxy-CHo-, hodc nhém (Cp-Ce)alkyl,
(Cy-Cy)alkynyl, (C3-Ce)xycloalkyl, (C3-Cs)xycloalkyl-(Ci-Cq)alkyl duge thé hoic
khong duogc thé, hodc nhém hetoroxycloalkyl ¢6 5-6 canh dugc thé hoidc khong duoc
thé tily y duoc thé thém bang halogen hoic (Ci-Cy)alkyl,
trong d6 nhém (C,-Ce)alkyl, (C3-Ce)xycloalkyl, (C3-Ce)xycloalkyl-alkyl-,
hodc heteroxycloalkyl c6 5-6 canh duoc thé néu trén dugc thé bang 1, 2
hodc 3 phan tir thé doc 1ap duge chon tir hydroxyl,
(benzyloxy)carbonyl)amino, xyano, halogen, (Ci-C4)alkyl, halo(Ci-Cas)alkyl,
(C1-Cy)alkoxy, (Ci-Cy)alkyl-CO-, xyano(C;-Cy)alkyl-CO-,
(C1-Cy)alkoxy-(C;-Cy)alkyl-CO-, (C-Cy)alkoxy-CO-, (C1-Cq)alkyINHCO-,
((C1-Cy)alkyl)((Ci-Cyq)alkyl)NCO-, halo(C;-Cy)alkyl-CO- tuy y dugc thé,
(C3-Ce)xycloalkyl-CO- tuy y dugc thé, (C3-Ce)xycloalkyl-(C;-Cy)alkyl-CO-
tly y duoc thé, phenyl-CO- tiry y dugc thé, phenyl-SO,- tly y dugc thé,
phenyl(C;-Cy)alkyl-CO- tuy y duogc thé, heteroaryl-CO- c6 5-6 canh tuy y
dugc thé, va heteroaryl-CO c6 9-10 canh tily y dugc thé,
trong do6 (C3-Cg)xycloalkyl-CO- tuy y duoc thé,
(C3-Co)xycloalkyl-(C-Cq)alkyl-CO- tity ¥ dugc thé,
phenyl-CO- tuy y dugc thé, phenyl-SO,- tlly ¥ dugc thé,
phenyl(C;-Cy)alkyl-CO- tury y dugc thé, heteroaryl-CO- ¢6 5-6
canh tuy y dugc thé, hodc heteroaryl-CO- c6 9-10 canh tuy y
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duoc thé néu trén tiy y duge thé bang 1 hoic 2 phan tir thé doc
14p duge chon tir halogen, xyano, (Ci-Cs)alkyl, (C1-Cy)alkoxy,
(C1-Cy)alkyl-CO-, halo(C-Cy)alkyl, halo(C;-Cy)alkyl-CO-,
(C3-Ce)xycloalkylheteroxycloalkyl c6 5-6 canh; hodc
nhém (C,-Cy)alkynyl, (C3-Ce)xycloalkyl hodc heteroxycloalkyl c6 5-6 canh
duoc thé néu trén duge thé bang nhém phenyl, heteroaryl c6 5-6 canh hodc
heteroaryl c6 9 canh tuy y dugc thé,
trong d6 phenyl, heteroaryl c6 5-6 canh hodc heteroaryl c6 9
canh nhém néu trén tuy y dugc thé béng 1 hodc 2 phan tir thé doc
lap duoc chon tir halogen, (Ci-Ci)alkyl, (Ci-Cy)alkyl-CO-,
halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-;
R? 12 nhom phenyl, (Cs-Cg)xycloalkyl, heteroxycloalkyl chita oxy c6 5-6 canh,
heteroaryl cé 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl cO 9-10 canh, hodc
heteroxyclic-aryl ¢6 9-10 canh dugc thé hoidc khong dugc thé,
trong d6 nhém phenyl, (C3-Ce)xycloalkyl, heteroxycloalkyl c6 5-6 canh,
heteroaryl c6 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl c6 9-10 canh,
ho#c heteroxyclic-aryl ¢6 9-10 canh dugc thé néu trén duoc thé bang 1, 2 hoic
3 phan ttr thé doc 1ap dugce chon tir halogen, (Ci-Cy)alkyl, halo(Ci-Cy)alkyl,
(C1-Cy)alkoxy, halo(C;-Cy)alkoxy, va Xyano;
R31a H hodc halogen;
hoac mudi cla né,
v6i didu kién hop chat nay khong phai 1a xyclohexyl(5-phenyl-4,5-dihydro-1H-
pyrazol-1-yl)metanon, hodc 2,2,-dimetyl-1-(5-phenyl-4,5-dihydro- 1H-pyrazol-1-
yl)butan-1-on.
2. Hop chat hoic mudi cta nd theo diém 1, trong d6:
R! 1a nhém (Cy-Ce)alkyl, (C4-Ce)xycloalkyl, (C4-Cs)xycloalkyl-alkyl-, hodc
heteroxycloalkyl c6 5-6 canh duoc thé hozc khong duoc thé,
trong d6 nhém (Cp-Ce)alkyl, (C4-Ce)xycloalkyl, (C4-Co)xycloalkyl-alkyl-,

hoic heteroxycloalkyl c6 5-6 canh dugc thé néu trén duoc thé bé‘mg 1,2 hoac 3
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phan tir thé doc 1ap dugc chon tir hydroxyl, (benzyloxy)carbonyl)amino, halogen,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, (C;-Cy)alkyl-CO-, halo(C;-Cq)alkyl-CO-, va
heteroaryl-CO- c6 5-6 canh tuy y dugc thé , trong d6 heteroaryl c6 5-6 canh-CO-
thy v dugc thé néu trén tly y duoc thé bang 1 hodc 2 phan tir thé doc 1ap duoc
chon tlr (C1-Cy)alkyl, (C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va
halo(C;-Cy)alkyl-CO-, hodc

nhoém (C4-Ce)xycloalkyl hodc heteroxycloalkyl c6 5-6 canh duge thé néu trén
dugc thé bang phenyl, heteroaryl c6 5-6 canh hodc heteroaryl ¢6 9 canh tuy y dugce
thé, ty v dugc thé bang 1 hodc 2 phén tr thé doc lap duoc chon tir halogen,
(C1-Cy)alkyl, (Ci-Cy)alkyl-CO-, halo(C;-Cys)alkyl, va halo(C;-Cy)alkyl-CO-;

R21a nhém phenyl, (C;-Ce)xycloalkyl, heteroxycloalkyl chira oxy ¢6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh dugc thé hoic khong dugc thé,

trong d6 nhém phenyl, (C3-C6)xycloalkyl, heteroxycloalkyl c6 5 canh,
heteroaryl c6 5-6 canh hodc heteroaryl c6 9 canh dugc thé néu trén dugc thé bang 1,
2 hogic 3 phan tir thé doc 1ap dugc chon tlr halo, (Ci-Cs)alkyl, halo(Ci-Cy)alkyl,
(Cy-Cy)alkoxy, va xyano; va

R31a H.
3. Hop chat hoic mudi ctia né theo diém 1, trong dé:

R! 14 nhém (Cp-Ce)alkyl, (C4-Ce)xycloalkyl, (C4-Ce)xycloalkyl-alkyl-, hodc
heteroxycloalkyl c6 5-6 canh duoc thé hodc khong dugc thé,

trong d6 nhom (C,-Ce)alkyl, (C4-Co)xycloalkyl, (C4-Ce)xycloalkyl-alkyl-,
hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén dugc thé béng 1,2 hoac 3
phdn tir thé doc 1ap duoc chon tir hydroxyl, (benzyloxy)carbonyl)amino, halogen,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, (Cy-Cy)alkyl-CO-, halo(C;-Cq)alkyl-CO-, va
heteroaryl-CO- c6 5-6 canh tuy y duoc thé, trong d6 heteroaryl ¢6 5-6 canh-CO-
tlly ¥ duoc thé néu trén ty y duoc thé bing 1 hodc 2 phan tit thé doc 1ap duge
chon tlr (C;-Cy)alkyl, (C;-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va
halo(C;-C4)alkyl-CO-, hoac
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nhém (C4-Ce)xycloalkyl hodc heteroxycloalkyl cé 5-6 canh dugc thé néu trén
dugc thé bang phenyl, heteroaryl c6 5-6 canh hodc heteroaryl ¢6 9 canh tiy y dugc
thé, tuy ¥ duoc thé bang 1 hogc 2 phan tir thé doc 1ap dugc chon tir halogen,
(C1-Cy)alkyl, (C-Cy)alkyl-CO-, halo(C;-Cy)alkyl, va halo(C;-Cy)alkyl-CO-;

R? 13 phenyl, heteroxycloalkyl chirta oxy cé 5-6 canh duogc thé hodc khong
dugce thé, trong d6 heteroxycloalkyl c6 5-6 canh dugc thé néu trén dugc thé bang 1,
2 hodc 3 phén tir thé doc 1ap duge chon tir halo, (Ci-Cs)alkyl, halo(Ci-Cy)alkyl,
(C1-Cy)alkoxy, va xyano; R*1a H.
4. Hop chét hoic mubi ctia né theo diém bét ky trong sb cac diém tir 1 dén 3, c6 cong

thire (I1):

R3
\\ﬁ//ty;-R?
N
Fo
R! (1ID).

5. Hop chit hoic mubi ctia né theo diém bét ky trong so cic diém tir 1 dén 4, trong
dé R! 1a nhém hetoroxycloalkyl ¢6 5-6 canh dugc thé hodc khong duoc thé.

6. Hop chat hoic mubi ctia n6 theo diém bét ky trong s cac diém tir 1 dén 4, trong
dé R' 1a nhém hetoroxycloalkyl cé 5-6 canh dugc thé hozic khong dugc thé tuy y
dugc thé thém bang halogen hodc (Ci-Cy)alkyl.

7. Hop chét hodc mudi ciia né theo diém bt ky trong sé cac diém tir 1 dén 4, trong
d6 R! 12 nhom piperidinyl dugc thé, trong d6 nhém piperidinyl dugc thé duoc thé
bang phan tir thé dugc chon tir (C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl-CO-,
xyano(C-Cy)alkyl-CO-, (C;-Ca)alkoxy-(Ci-Cy)alkyl-CO-, (Ci-Cq)alkyINHCO- tuy
¥ duoc thé, (C3-Ce)xycloalkyl-CO- tiy ¥ duge thé,
(C;3-Co)xycloalkyl-(Ci-Cy)alkyl-CO- tuy y duoc thé, phenyl-CO- tuy y dugc thé,
phenyl-SO,- tiy ¥ duoc thé, phenyl(C;-C4)alkyl-CO- tlly ¥ duge thé,
heteroaryl-CO- 5-6 canh tuy y dugc thé, va heteroaryl-CO- 9-10 canh tuy y duoc
thé, trong d6 (C3-Ce)xycloalkyl-CO- tiy ¥ dugc thé,
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(C3-Ce)xycloalkyl-(C;-Cy)alkyl-CO- tuy y duoc thé, phenyl-CO- tlty ¥ duoc thé,
phenyl-SO,- tiy y dugc thé, phenyl(C;-Cyq)alkyl-CO- tlty y dugc thé, heteroaryl-
CO- ¢6 5-6 canh tuy y duogc thé, hoic heteroaryl-CO- c6 9-10 canh tuy y dugc thé
néu trén tuy y dugc thé bing 1 hodc 2 phan tir thé doc 1ap dugc chon tir halogen,
xyano, (C-Cy)alkyl, (C-Cy)alkoxy, (Ci-Cs)alkyl-CO-, halo(C;-Cs)alkyl,
halo(C;-Cy)alkyl-CO-, (C3-Ce)xycloalkylheteroxycloalkyl c6 5-6 canh.

8. Hop chét hoic mudi cta né theo diém bét ky trong sd cac diém tir 1 dén 4, trong
d6 R! 14 nhém piperidinyl dugc thé, ty ¥ duge thé thém bang halogen hodc
(C1-Cy)alkyl, trong d6 nhém piperidinyl dugc thé dugc thé bang phén tir thé duoc
chon tir (C1-Cy)alkyl-CO-, halo(C;-Cy)alkyl-CO-, xyano(C;-Cs)alkyl-CO-,
(C1-Cy)alkoxy-(C1-Cq)alkyl-CO-, (C1-C4)alkyINHCO- tiry y dugc thé,
(C3-Ce)xycloalkyl-CO- tuy y dugc thé, (C3-Ce)xycloalkyl-(C;-Cy4)alkyl-CO- tiiy ¥
duoc thé, phenyl-CO- tity ¥ duoc thé, phenyl-SO,- tlty y dugc thé,
phenyl(C-C)alkyl-CO- tity ¥ dugc thé, heteroaryl-CO- 5-6 canh tlty ¥ dugc thé,
va heteroaryl-CO- 9-10 canh tuy y dugc thé, trong d6 (C;-Ce)xycloalkyl-CO- tuy y
duogc thé, (Cs-Ce)xycloalkyl-(Ci-Cy)alkyl-CO- tiy y dugc thé, phenyl-CO- tuy y
dugce thé, phenyl-SO,- tity ¥ dugc thé, phenyl(C;-Cy4)alkyl-CO- tuy y dugc thé,
heteroaryl-CO- c6 5-6 canh tuy y dugc thé, hodc heteroaryl-CO- c6 9-10 canh tuy
y duogc thé néu trén tiy ¥ dugc thé bang 1 hodc 2 phén tir thé doc 1ap duogc chon tir
halogen, xyano, (Ci-Cy)alkyl, (C;-Cs)alkoxy, (C-C4)alkyl-CO-, halo(Ci-Cs)alkyl,
halo(C;-Cy)alkyl-CO-, (C;-Ce)xycloalkylheteroxycloalkyl c6 5-6 canh.

9. Hop chét hozc mudi ctia né theo didm bét ky trong s cac diém tir 1 dén 4, trong
d6 R! 1a nhém piperidin-4-yl duoc thé duge thé bang CH;CO-, CF3CO-, hoic 1-
metyl-1H-pyrrol-2-yl-CO-.

10. Hop chét hozc mudi ctia n6 theo diém bat ky trong sd cac diém tir 1 dén 4, trong
d6 R! 12 nhém piperidinyl duoc thé, trong d6 nhém piperidinyl duge thé tiry ¥ duoc
thé bang phan tir thé halogen hodc (Ci-Cy)alkyl va dugc thé thém bang phenyl,
heteroaryl c6 5-6 canh hodc heteroaryl ¢6 9 canh tuy y duoc thé, trong d6 nhém
phenyl, heteroaryl ¢4 6 canh hodc heteroaryl ¢6 9 canh tuy y dugc thé, thy y dugc
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thé bang 1 hodc 2 phdn tir thé doc lap dugc chon tir halogen, (C-Cy)alkyl,
(C1-Cy)alkyl-CO-, halo(C;-Cs)alkyl, va halo(C;-Cs)alkyl-CO-.
11. Hop chét hodc mudi cia né theo diém bét ky trong sb cac diém tir 1 dén 10,
trong d6 R?1a nhém phenyl, (C3-Ce)xycloalkyl, heteroxycloalkyl chita oxy c6 5-6
canh, heteroaryl cé 5-6 canh, heteroaryl c6 9 canh, carboxyclic-aryl ¢6 9-10 canh,
hodc heteroxyclic-aryl c6 9-10 canh dugc thé hodc khong duogc thé,

trong d6 nhém phenyl, (C5-Cg)xycloalkyl, heteroxycloalkyl c¢é 5-6 canh,
heteroaryl c6 5-6 canh, heteroaryl ¢4 9 canh, carboxyclic-aryl ¢6 9-10 canh, hodc
heteroxyclic-aryl c6 9-10 canh dugc thé néu trén dugce thé bang 1, 2 hodc 3 phén tir
thé doc 14ap duge chon tir halogen, (Ci-Cy)alkyl, halo(Ci-Cy)alkyl, (Ci-Cs)alkoxy,
halo(C;-Cy4)alkoxy, va xyano.
12. Hop chit hodc mubi ctia n6 theo diém bat ky trong s6 cac didm tir 1 dén 10, trong
d6 R21a phenyl khéng dugc thé.
13. Hop chét hoic mudi ctia né theo diém bét ky trong sd cac diém tir 1 dén 10,
trong d6 R? 1a phenyl dugc thé béng 1 hoac 2 phén ttr thé doc 1ap dugc chon tur halo,
(C1-Cy)alkyl, halo(C;-Cy)alkyl, (Cy-Cy)alkoxy, halo(Ci-Cq)alkoxy, va xyano.
14. Hop chét hoc mubi ctia né theo diém bt ky trong sb cac diém tir 1 dén 10,
trong d6 R? 14 heteroaryl ¢6 6 canh chita 1 hodc 2 nguyén tir khéc loai nito tuy y
duogc thé, trong d6 heteroaryl tiry y dugc thé bang 1 hodc 2 phan ti thé doc 1ap dugc
chon tir halo, (C1-Cy4)alkyl, halo(C;-Cy)alkyl, va (Ci-Cs)alkoxy.
15. Hop chit hodc mudi ciia né theo diém bét ky trong sb cac diém tir 1 dén 14,
trong d6 R*1a H.
16. Hop chét hodc mudi ctia né theo diém bat ky trong s6 cac diém tir 1 dén 15,
trong d6 mubi 14 mubi duge dung.
17. Hop chét hodc mubi ctia né theo diém 1 ma 1a (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon, hodc mudi duoc dung cua
nd.
18. Hop chét hoac mudi ctia nd theo diém 1 ma 1a (S)-1-(4-(5-(3,5-diflophenyl)-4,5-
dihydro-1H-pyrazol-1-carbonyl)piperidin-1-yl)etanon.
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19. Dugc phdm chtra hop chét hoic mudi dugc dung clia né theo diém bét ky trong
sé cac diém tir 16-18 va mot hodc nhiéu t4 duoc duoce dung.

20. Duogc phém theo diém 19, trong do6 dugc phérn nay con chira it nhét mot tac nhan

hoat tinh diéu tri khac.
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