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chit dong phan lap thé, chit dong phan déi 4nh, mudi dugc dung hoac thé lién
hop axit amin clia nd; trong d6 cdc bién 1a nhu duge xdc dinh trong ban mo ta; va
dugc phdm, ché pham ket hgp clia ching, hitu ich 1am chat diéu bién hoat dong
cua thu thé Farnesoit X (FXR).



22296

Linh vye ky thuit duge dé cap

Sang ché dé cap dén hop chét, dugc phdm va ché phim két hop chira hop chét
nay dé str dung trong phuong phap didu bién hoat dong cta thu thé farnesoit X

(farnesoid X receptor-FXR).
Tinh trang ky thuit cia sing ché

Thu thé farnesoit X (FXR) 14 thanh vién thudc lién ho thu thé hormon thudc
nhan t& bao va duge bidu hién chu yéu trong gan, than va rudt (xem, vi du, Seol et al.
(1995) Mol. Endocrinol. 9:72-85 va Forman et al. (1995) Cell 81:687-693). N6 c6
chitc ning tao thanh di dime v&i thu thé retinoit X (retinoid X receptor -RXR) va gin
két v6i cac yéu t§ dép tmg trong cac trinh trr khoi dAu phién ma (promoter) ciia gen
dich d& diéu hoa qua trinh phién ma ctia gen. Di dime FXR-RXR nay gén véi yéu td
dép tmg trinh tu lip lai ddo nguoc-1 (inverted repeat- 1 -IR-1) véi 4i luc cao nhit,
trong d6 cic hexame gin két thu thé lién tmg dugc phan tach béi mot nucleotit. FXR
14 moét phin ctia qua trinh lién quan tac dong 13n nhau, trong FXR d6 dugc hbat héa
boi céc axit mat (san pham cudi cta qua trinh chuyén héa cholesterol) (xem, vi du,
Makishima et al. (1999) Science 284: 1362-1365, Parks et al. (1999) Science
284:1365-1368, Wang et al. (1999) Mol. Cell. 3:543-553), ¢6 vai trd trc ché qué trinh
di hoa cholesterol. Ngoai ra, xem, Urizar et al. (2000) J. Biol. Chem. 275:39313-

39317.

FXR 1a yéu t6 didu hoa chinh clia cdn bing ndi md cholesterol, tbng hop
triglyxerit va sinh tng hop chét béo. (Crawley, Expert Opinion Ther. Patents (2010),
20(8): 1047-1057). Ngoai viéc diéu tri rdi loan lipit mau, nhiéu chi thi cho FXR da
duoc mo ta, bao gém viéc diéu tri bénh gan, bénh tiu dudng, bénh li€n quan dén
vitamin D, bénh gan va tidc dung phu do st dung thudc. (Crawley, néu trén). Mic du
da co6 nhiing budc tién dugce tao ra trong viéc phat trién chét chi vin FXR méi, vin
con nhiéu khong gian cho sy cai thién. Cong bd don qubc t& s6 W02007/140183 boc
16 din xudt pyrazol dé diéu tri bénh do FXR. Coéng bd don quéc t& s6 WO
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2009/012125 boc 16 cac hop chét, duge phim chira cdc hop chat nay va phuong phép
str dung chung dugc bdc 16 dudi dang hitu dung d& diéu tri rdi loan lipit mau va cac

bénh lién quan dén réi loan lipit mau.
Bén chat k§ thuit ciia sdng ché

Muc dich ctia sang ché 1a d& xuat duoc phdm va duoc phdm nay c6 tac dung
trong phuong phép didu bién hoat dong ctia thu thé X farnesoit (FXR). Vi du, sang ché
dé xuat cac hop chét 14 chét cha vAn hodc chil vAn mot phan cia FXR, va hitu ich lam

thude diéu tri c4c tinh trang do FXR.

Theo mdt khia canh, hop chét theo sang ché dugc x4c dinh béi cong thirc (I):

hozic mudi duge dung cuia né, trong do:

R 1a vong A hoic Cisalkyl;

vong A 1a aryl; heteroaryl c6 5 dén 10 canh chira 1 dén 3 nguyén tir khéc loai 1a N, O
hogc S; hodc Cs.7 xycloalkyl; va vong A da néu khong dugc thé hoic duoc thé bing 1
dén 2 phan tir thé doc 1ap 1a R%;

vong B 1a aryl; heteroaryl ¢6 5 d&&n 10 canh chita 1 dén 3 nguyén tir khac loai 1A N, O
hodc S; hodc Cs.7 xycloalkyl; va vong B d néu khong duoc thé hodc dugce thé bé‘mg 1
dén 2 phan tir thé doc 1ap 1a R?;

X 1a —(CR*R%) —;

Y 1a -O—, «(CR*R%)-, hogc *~O(CR*R%)~, trong d6 “*” biéu thi diém gin cua Y vdi
vong chira cc nguyén tr Z trén vong;

mdi Z', 72, 7*, va Z* doc 1ap 1a —-CR3- hoic -N—;

L' 1a *1(CR*R%)1.o— trong d6 “*!” bidu thi diém gin ctia L! voi N;

L2 1a *2—(CR*R%)1.2—, *>~(CR*R?)-C(0)-NR~, *>(CR*R%),-O-,

*2_(CR*R%)2-NR~, hoic *>~(CR*R%)-C(0)-NR-(CR*R%)—; trong d6 “*?” biéu thi diém

gédn ctia L? v6i N;
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13 [a ~C(O)—;

mdi R? ddc 14p 14 halo, Ci.6 alkyl, ho#ic Cisalkyl dugc thé halo;
mdi R? ddc 1ap 14 hydro, halo, hodc Ci6alkyl; va

R, R* va R’ doc 13p 1a hydro hoic Ci.salkyl.

Theo mot phuong 4n, hop chit theo sang ché duoc xac dinh boi cong thie (I1):
O

PN
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hodc mudi dugce dung ctia nd; trong do:

ay

R? 1a vong A hoic Ci.6 alkyl; trong d6 Vong A 1a phenyl, pyridyl hodc xyclopropyl,
mdi gbc nay khong dugc thé hodc duge thé bang 1 d&n 2 phén tir thé doc lap 1a R?;
vong B dugc chon tir phenyl, pyridyl, 1H-indolyl, va C3 xycloalkyl, mdi géc nay
khong duoc thé hoic duoc thé béng 1 &n2 phén ttr thé doc lap 1a R?;

X 1a -(CR*R%)—;

Y 1a -O-, «(CR*R%)- hogic *~O(CR*R%)-, trong d6 “*” bidu thi diém gin cta Y véi
vong chira cac nguyén tir Z trén vong;

mdi Z1, 72, 73, va Z* d6c lap 14 —~CR3- hogic —N—;

L! [a *1(CR*R%)12— trong d6 “*!” bidu thi diém gin cua L! véi N;

L? 1a *><(CR*R%)1.2—, **~(CR*R%)-C(0)-NR~, *>~(CR*R%);-O—, *~(CR*R%),-NR- hoiic
*2_(CR'R%)-C(0)-NR-(CR*R%)~; trong d6 “*2” bidu thi diém gén ctia L2 v6i N;

mdi R? doc 18p 12 halo, Ci-salkyl, hodc Cisalkyl dugc thé halo;

mdi R? doc 14p 14 hydro, halo, hoic Ci.s alkyl; va

R, R* va R’ doc 1ap 1a hydro hoic Ci-salkyl.

Theo phuong 4n khéc, hop chét theo sang ché duge biéu dién bai cong thirc
(II0):
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121- h{
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hodc mudi duge dung cla nd; trong do:

vong A 1a phenyl hogc pyridyl, m&i gdc ndy khong dugc thé hoic dugc thé bing 1 dén
2 phén tir thé doc 1ap 1a R?;

vong B duge chon tir phenyl, pyridyl, 1H-indolyl, va xyclopentyl, m&i gdc nay khong
duoc thé hogic dugc thé bing 1 dén 2 phdn tir thé doc 1ap 1a R%;

L! 1a «(CR*R%)—

L? dugc chon tir (CHa2)—, *>-CH,C(O)NH-, *>~CH(CH3)C(O)NH-,
*2_CH,C(O)NHCH2—, *?>~(CH2),0-, va *>-(CH,),NH—; trong d6 “*2” biéu thi diém
gén ctia L? v6i N;

X la CHy;

Y dugc chon tir —O—, ~CHz—, ~C(CH3)>— va *~O-CHy—, trong d6 “*” biéu thi diém gin
clia Y voi vong chira cdc nguyén tir Z trén vong;

Z'13 CR3 hodc N;

7*1a CR?;

7% 1a CR?;

Z*1a CR3 hoic N;

mdi R? doc 1ap dugc chon tir halo, metyl, va triflometyl;

mdi R? ddc lap 1a hydro, halo, hoic Cisalkyl; va

mdi R* va R® doc 1ap 13 hydro hodc metyl.

Theo phuong 4n khéc, hop chat theo sang ché duogc biéu dién béi cong thire

avy:
X O
|
= _/<OH
O Q L2
- N’
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hodic mudi duge dung ctia no; trong do:

mdi vong phenyl con tity ¥ dugc thé bing 1 dén 2 phan tir thé doc 14p 1a R, trong d6
R? 1a flo hozc metyl;

L2 dugc chon tir -CHy—, *>~CH,CH2NH-, *2>-CH>CH20-, va *2>~CH2C(O)NH-, trong
d6 “*2” biéu thi diém gin ctia L2 v6i N;

Z? duoc chon tir CH, CF, CCl, va CCH3; va

Z3 duoc chon tir CH, CF, CCl, va CCHa.

Sang ché con dé xudt hop chat dugc bidu didn bdi cong thire (V):

trong d6 mdi vong phenyl con tlly y duoc thé bing 1 dén 2 phén tir thé doc 1ap 1a R2,
trong d6 R? 1a flo hodc metyl;

L2 dugc chon tir -CHz—, *>~CH2CH2NH-, *2-CH2CH,0-, va *>-CH,C(O)NH-, trong
d6 “*2” bjéu thi diém gin cta L2 véi N;

Z? dugce chon tir CH, CF, CCl, va CCHs;

Z3 duoc chon tir CH, CF, CCl, va CCHs; va

R 1a Crsalkyl.

Céc hop chét ¢6 cong thic I, IT, IIL, IV va V, va mubi duoc dung cta ching boc
16 cac tinh chét c6 gia tri vé& mit dugc ly khi duoc kiém nghiém trong céc thr nghiém
kinaza khong gdm té bao in vitro va céc thir nghiém té bao, va do d6 dugc dé xuét dé
didu tri bénh.

Theo mot khia canh, sdng ché dé cap dén hop chét co cong thuc I, II, IIL, IV
hogic V @& str dung trong phuong phép didu bién FXR trong té bao, bao gdm viéc cho
té bao tiép xuc véi lugng c6 hi¢u qua cta hgp chét c6 cong thte 1, II, III, IV hodc V,
hodic mudi dugc dung cta no; va tuy y két hop véi chét diéu tri bénh tht hai.

Theo khia canh khéc, sang ché dé cap dén hop chit c6 cong thuc I, II, III, IV
hodc V dé str dung phurong phép diéu tri, giam nhe hodc phong rdi loan do FXR & dbi

tugng mdc dang roi loan nay, bao gom viéc cho ddi tugng dung luong c¢6 hiéu qua diéu
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tri bénh ctia hop chét c6 cong thie I, I1, IIL, IV hodc V, hoic mubi duge dung cuta né;
va tily ¥ két hop v6i chit didu tri bénh thir hai. Sang ché con dé xuit hop chit c6 cong
thte I, I1, IIT, IV hodc V, hosc mudi duoc dung cta no; va tuy y két hop véi chit diéu
tri bénh thir hai, dé bao ché thudc diéu tri réi loan do FXR. Theo khia canh khac, sang
ché @& cap dén ché phém két hop chira lugng cé hi¢u qua diéu tri bénh cta hop chét c6
cong thuc I, II, III, IV ho#c V, hoac mubi duge dung cta né, va chét diéu tri bénh thu
hai. Khi chét diéu trj bénh thir hai dugc st dung, chét diéu tri bénh thi hai nay ciing c6

thé hitu ich trong viéc diéu trj ri loan do FXR.

Theo mdt phuong 4n, hop chit theo sang ché (mdt minh hodc dwoc két hop véi
chét diéu tri bénh th hai) hitu ich dé didu tri bénh gan hodc bénh dudng tiéu hda, bao
gém nhung khoéng chi gidi han & bénh gan dugc chon tir bé€nh & mat trong gan, bénh &
méat cdm tng bdi estrogen, bénh & mat do ding thudc, bénh & mat khi mang thai, bénh
r mat lién quan dén dinh dudng ngoai dudng tidu hoa, bénh & mét trong gan tién trién
do di truyén (PFIC), hoi chimg Alagille, bénh xo gan mat nguyén phat (PBC), bénh
viém dudng mat giy xo gan nguyén phat, ching thai ghép gan tiéu bién 6ng mat, bénh
vat chti chdng lai bo phan ghép do ghép gan, bénh xo nang gan, bénh gan & m& khong
do rugu (NAFLD), bénh gan nhiém m& khong do rugu (NASH), bénh gan do ruou, va
bénh gan lién quan dén dinh dudng ngoai dudng tiéu hoa; va cdc bénh dudng rudt
dugc chon tir hoi ching hap thu kém axit mét (bao gém tiéu chay do axit mat nguyén
phat va tiéu chdy do axit mat thir phat), bénh viém da day do trao nguoc dich mét, va
bénh viém rudt chéng han nhu bénh Crohn, bénh viém loét dai trang, bénh viém loét
dai trang lam day 16p colagen, bénh viém loét dai trang lam ting s6 luong té bao
lympho, bénh viém dai tring chuyén huéng, bénh viém dai trang khéng x4c dinh va
bénh Behget.

M0 ta chi tiét sang ché
Dinh nghia

Véi muc dich dién giai sang ché, cic dinh nghia sau dwoc 4p dung va & ngit
canh thich hop bét k¥, cac thudt ngit dugc sir dung & dang s it ciing s& bao gdm dang

s0 nhicu va nguoc lai.

Nhu duoe str dung & ddy, “Cialkyl” biéu thi gbc alkyl c6 tir 1 dén 6, trong mot
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s truomg hop tir 1 dén 4 nguyén tir cacbon, cic gbc nay & dang mach thdng hoic mach
nhénh ¢6 mét hogc nhiéu nhanh. Vi dy, “Ci.salkyl” bao gdbm nhung khong chi gi6i han
& n-butyl, sec-butyl, isobutyl, tert-butyl; propyl, ching han nhw n-propyl, 2-
metylpropyl hodc isopropyl; etyl hodc metyl.

~

Nhu duogc sir dung & day, thuat ngit “alkylen” dung dé& chi nhém alkyl nhu duogc
x4c dinh trén day hda tri hai c6 1 dén 4 nguyén tr cacbon. Céc yi du dai dién cua
alkylen bao gdm, nhung khéng chi giéi han &, metylen, etylen, n-propylen, iso-

propylen, n-butylen, sec-butylen, iso-butylen, tert-butylen, va tuong tu.

Nhu duge st dung & ddy, “Cs-7 xycloalkyl” ding dé chi nhém hydrocacbon mot
vong, hai vong, duoc tao cAu hodc vong X0&n khong thom no hoéc khéng no mét phﬁn
¢ 3-7 nguyén tlr cacbon trén vong. Cdc nhém hydrocacbon mét vong tiéu biéu bao
gdm, nhung khéng chi giéi han &, xyclopropyl, xyclobutyl, xyclopentyl,

xyclopentenyl, xyclohexyl va xyclohexenyl va tuong tu.

Nhu dugc st dung & day, “halogen” hoic “halo” ding dé chi flo, cloro, bromo,

va iodo; va cu th€ hon 14, flo ho#c cloro.

Nhu dugc sir dung & déy, “halo Ci.salkyl” hogic “Cisalkyl dugc thé halo” ding
dé chi géc alkyl bt ky, nhu duge dinh nghia trén ddy ma duoc thé béng mot hodc
nhidu géc halo, nhu duoc x4c dinh trén ddy, va cu thé 13 flo Ci6 alkyl, cu thé hon 1a
triflometyl.

Nhu duge sit dung & ddy, "chat ddng phan lap thé” ding dé chi hop chét cdu tao
tir cac nguyén tir gibng nhau duoc lién két boi cac lign két giébng nhau nhung c6 cdu
triic ba chiéu khac nhau, ma khong thé thay thé cho nhau. Sang ché bao gdm céc chét
ddng phan 1ap thé khac nhau va hdn hop cta ching bao gdm "cac chét ddng phan ddi
anh", ma dung & chi hai chit ddng phan l4p thé c6 cac phan tir 1a anh qua guong
khong thé dit chdng khit 1én nhau ctia chit ddng phén 1ap thé con lai.

Nhu duge st dung & day, thuat ngit “thé lién hop axit amin” dung dé chi thé
lién hop gdm hop chit ¢ cong thie I, II, IIL, IV hodc V va bét ky axit amin thich hop.
Tét hon 13, thé lién hop axit amin ciia hop chét c6 cong thic I, II, 111, IV hodc V nay
¢ uu diém bd sung vé tinh nguyén ven trong dich méat hodc dich da day. Céc axit amin
thich hop bao gém nhung khong chi giéi han & glyxin, taurin va axyl glucuronit. Do

6, sang ché bao gém céc thé lién hop glyxin, taurin va axyl glucuronit ctia hop chét



22296

c6 cong thuc I, II, I1I, IV hodc V.

Nhu duge st dung & ddy, thuat ngit "chat mang dugc dung" bao gdm bt ky va
moi dung moi, mdi trudng phén tan, chét phii, chit bé mit, chit chéng oxi héa, chat
bdo quan (vi dy, chit khang khuin, chét khéang nim), chit déng truong, chit tri hodn
hélp thu, mudi, chét bao quén, thubc, chét én dinh thudc, ta duogc dinh, céac ta dugc, ta
dugc rd, ta dugc giy truot, chét tao ngot, chét tao huong vi, chit nhudm, va tuong tu
va két hop cia chung, sé& 14 da biét voi ngudi ¢ hidu biét trung binh trong linh vuc nay
(xem, vi du, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing Company, |
1990, pp. 1289- 1329). Ngoai trir trudng hop chit mang dugc dung thong thuong bét
ky khong tuong thich v6i thanh phén hoat tinh, sy str dung né trong duoc phim hoic

ché phém diéu tri duoc dy tinh.

Thuét ngft "lugng c6 hiéu qua didu trj bénh” ding dé& chi luong hop chit c6
cong thie (I) du ¢ dat duoc tac dong da dugce dé cap. Theo d6, luong c6 hidu qua didu
tri bénh ctia hop chit ¢6 cong thuc (1) duge sir dung trong viéc diéu tri tinh trang do
FXR ma s& 1a lugng c6 higu qua dé didu tri tinh trang do FXR.

Nhu dugc st dung & ddy, thuat ngit “déi twong” ding dé chi dong vat. Pién
hinh 14 dong vit ndy 1 dong vat c6 vi. Déi tuong cling dung dé chi vi dy, linh trudng
(vi du, con nguoi, nam hodc nit), bo, ciru, dé, ngua, ché, méo, thd, chudt nhit, chudt,
c4, chim va twong tw. Theo phuong 4n nhét dinh, d6i twong 13 linh truéng. Theo
phuong 4n khac, dbi tugng 1a con nguoi.

Nhu st dung & ddy, thuat ngit “didu tri”, “viéc diéu tri" hogic "su didu tri" bénh
hogc réi loan bét ky trong mét phuong 4an, ding dé chi su thuyén giam bénh hoic rdi
loan (c6 nghia 13, 1am chdm hogc kim hdm hodc 1am giam sy phét trién cta bénh hodc
it nhat mot trong cac tridu chimg 1am sang cua nd). Theo phuong 4n khéc “diéu tri”,
“viéc diu tri" hodc "su didu tri" dung dé chi sy 1am dju hodc thuyén giam it nhit mot
tham s6 thé chit bao gdm céc tham s6 ma c6 thé bénh nhan khong nhan thay 3. Theo
phuong 4n khic, “diéu tri”, “viéc didu tri” hodc “su didu tri* ding dé chi didu bién
bénh hodc rdi loan, vé thé chit, (vi dy, én dinh triéu chimg ¢6 thd nhan thiy r3), hoic
vé sinh ly, (vi dy, dn dinh tham s6 thé chét), hodc ca hai. Theo phuong 4n khéc, “didu
tri”, “viée diéu tri” hodc “su didu tri” dung dé chi phong va tri hoén sy khéi phat hodc

phat trién hodc tién tri€én ctia bénh hodc rdi loan.

Nhu st dung & déy, doi tugng “cé nhu cau” diéu tri néu d6i twgng nay s& nhan



22296

dugc loi ich sinh hoc, y hoc hodc vé chat lugng cudc sdng tlr viée diéu tri nay.

Nhu dugc st dung & day, thuat ngit “rbi loan lipit méu” ding dé chi su bat
thudng trong, hodc lugng bt thudng ciia lipit va lipoprotein trong mau va céc trang
thai bénh din dén, gay ra, lam trim trong thém, hoic gép phan vao sy bét thuong nay
(xem, Dorland’s Tllustrated Medical Dictionary, t4i ban 1dn thtr 29 hodc céc phién ban
sau nay cta n6, W.B. Saunders Publishing Company, New York, NY). Céc trang thai
bénh dugc bao gdm trong dinh nghia vé rdi loan lipit mau nhu dugc st dung & day bao
gdm ting lipit mau, ting triglyxerit m4u, HDL huyét tuong thip, LDL huyét twong

cao, VLDL huyét twong cao, & mat gan, va tdng cholesterol mau.

_ Nhu duge st dung & day, thuat ngit “bénh do rdi loan lipit mau” nhu dugc st
dung & day dé& cap dén cac bénh bao gdm nhung khong chi giéi han & xo vita dong
mach, chimg huyét khéi, bénh dong mach vanh, dot quy, va chimg ting huyét 4p.
Bénh do réi loan lipit m4u ciing bao gdm céc bénh vé chuyén héa ching han nhu bénh

béo phi, bénh ticu dudng, khang insulin, va cac bién chimg cta no.

Nhu duoc st dung & déy, thudt ngft “& mat” ding @ chi didu kién bét ky trong
d6 dong dich mat tir gan bi chin, va c¢6 thé 1a thudc bén trong gan (tic 13, xut hién

bén trong gan) hogc thudc bén ngoai (tirc 14, xuit hién bén ngoai gan).

Nhu dugc sir dung & ddy,"ching xo gan" bao gdm ching xo gan do nguyén
nhan bét ky, bao gbm nhung khong chi giéi han & ching xo gan cam ung badi virut
ching han nhu chiing xo gan do bénh viém gan B va C; phoi nhi®m véi rugu (bénh
gan do ruou), cac hgp chét dugc, ap luc oxi hda, liu phép tri xa chita ung thu hodc cac
hoa chét céng nghiép; va cac bénh ching han nhu xo gan mat nguyén phét, gan nhiém
m&, bénh béo phi, bénh gan nhiém md khong do rugu, bénh xo nang gan, bénh st
mo, va bénh viém gan ty mién.

Nhu duogc st dung & day, "chit chi van FXR” dung dé chi chit lién két truc
tiép va diéu hoa ting hoat dong ciia FXR.

Nhu st dung & day, thuat nglt "mot”, "nay” va cac thult ngit twong tu duoc st
dung trong pham vi sang ché (dic biét 1a trong pham vi ctia yéu cu bao hd) duoc hidu
14 bao gdm ca sb it va s§ nhiéu trir phi c6 d& cap khéc & day hoic mau thuln rd rang

véi ngit canh.
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Bét ky dinh nghia nio & day c6 thé dugc sir dung két hop véi dinh nghia khéc
d& mo ta mot nhém két hop vé& clu trac. Theo quy ude, yéu t6 mode kéo cua dinh
nghia bét ky trong s§ cac dinh nghia nay 13 c4i ma gin vé6i thanh phin gbc. Vi du,
nhém két hop alkoxyalkyl s& dai dién cho nhém alkoxy dwoc gén voi phan tir gbe qua
nhom alkyl. |

Phuong thirc thuc hién sang ché

Sang ché d& cap dén duoc phdm va dugc phdm nay dé st dung trong phuong
phép dbi véi FXR. Cac phuong 4n khac nhau theo sang ché duoc mo ta & day. Nguoi
ta s€ cong nhén réng cac ddu hidu duge cu thé hoa trong mdi phuong an c6 thé duoc

két hop véi cac diu hiéu d3 duoc cu thé héa khéc dé tao ra cac phuong an khac.

Theo phuong 4n thit nhét, hgp chit theo sing ché duogc x4c dinh béi cong thirc
@:

hodc mudi duge dung cuia nd, trong do,

R’ 1a vong A hoic Cisalkyl;

vong A 1a aryl; heteroaryl ¢6 5 d&n 10 canh chira 1 dén 3 nguyén tr khéac loai 1a N, O
hodc S; hodc Cs.7 xycloalkyl; va vong A da néu khong dugc thé hodc duoc thé bang 1
dén 2 phin ttr thé doc lap 1a R%;

vong B 13 aryl; heteroaryl ¢6 5 dén 10 canh chtra 1 dén 3 nguyén tir khac loai la N, O
hodc S; hodic Cs.7 xycloalkyl; va vong B dd néu khong duoc thé hodc duoc thé béng 1
dén 2 phan tir thé doc 1ap 1a R?;

X 1a —(CR*R%)~;

Y 1a -O-, (CR*R%)~, hogc *~O(CR*R%)-, trong d6 “*” biéu thi diém gén cua Y véi
vong chira cac nguyén tir Z trén vong;

mdi Z!, 72, 73, va Z* doc 1ap 1a —-CR3- hoiic -N—;

L! 1a *'(CR*R%)1.o— trong d6 “*!” biéu thi diém gn ctia L! v6iN;
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L? 1a *2~(CR*R%)1.2—, *>(CR*R%)-C(0)-NR~, *>~(CR*R%),-0O—, *2>(CR*R%),-NR- hoic
*2_(CR*R%)-C(0)-NR-(CR*R%)—; trong d6 “*2” biéu thi diém gin ctia L2 v6iN;

L? 1a-C(O)—;

mdi R? doc 1ap 1 halo, Ci-alkyl, hodc Ci-alkyl duoc thé halo;

mdi R doc 14p 13 hydro, halo, hodc Ci.6 alkyl;

R, R* va R’ doc 14p 1a hydro hodc Ci.¢ alkyl.

Theo phuong 4n thit hai, hop chit theo sang ché duoc x4c dinh bdi cong thirc
D).

Z'—
; \
z3-74 /N/

hodc mudi dugc dung cta nd; trong do:

R 12 vong A hodc Ci alkyl; trong d6 Vong A 1a phenyl, pyridyl ho#c xyclopropyl,
mdi géc nay khong duoc thé hoic duoc thé béng 1 &n?2 phﬁn tir thé doc lap 1a R?;
vong B dugc chon tir phenyl, pyridyl, 1H-indolyl, va Cs.7 xycloalkyl, mdi gbc nay
khong dugc thé hodc dugc thé bing 1 dén 2 phin tir thé doc 1ap 1a R%;

X 1a —(CR*R%)—;

Y 1a -0, «(CR*R%)- hotic *~O(CR*R%)-, trong d6 “*”bidu thi diém gén ctia Y véi
vong chira cac nguyén tir Z trén vong;

mdi Z!, 72, 73, va Z* doc lap 1a —CR3- hoic -N—;

L' 1a ¥*'(CR*R%)1o— trong d6 “*1 biéu thi diém gin cta L! voiN;

L2 13 *2-(CR*R%)1.2—, *>—(CR*R%)-C(0)-NR~—, *>~(CR*R%),-0—, *>—(CR*R?),-NR- hoiic
*2_(CR*R®)-C(0)-NR-(CR*R%)—; trong d6 “*2” biéu thi diém gin ctia L2 v6i N;

mdi R? doc lap 1a halo, Crsalkyl, hodic Cisalkyl dugc thé halo;

mdi R? doc 1ap 1a hydro, halo, hoic Cisalkyl; va

R, R* va R’ doc lap 1a hydro ho#c Ci- alkyl.

Theo phuong 4n thit ba, R? trong phuong 4n bét ky trong sé cic phuong 4n trén

duoc chon tir
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*3_CH2C(CHs)2—, **~CH,CH(CHj3) —, va “—xyclopropan-1,1,-diyl, trong d6 “*3” biéu
thi diém gén ctia RO voi L2,

Bing viéc tham chiéu dén phuong 4n bit ky trong s cac phuong 4n néu trén, Y
dugc chon tir —O—, '
~CH~,~C(CHs)2—, va *~0-CHy—, trong d6 “*” biéu thi diém gén ctia Y v&i vong sdu

canh chira cac nguyén tt Z trén vong.

Bing viéc tham chiéu dén phuong 4n bat ki trong s6 céc phuong 4n néu trén,
L! c6 thé 1a (CR*R%)- hosic —CH,—. Theo phuong 4n khéc, L! 1a -(CR*R%)-.

Béng viéc tham chiéu dén phuong an bit ky trong sé cdc phuong 4n néu trén,
[? dugc chon tr —(CHaz)-, *>-CH,C(O)NH—, *2-CH(CH3)C(O)NH-, *2—
CH2C(O)NHCH,—,**~(CH2)20—, va *2— (CH2):NH-, trong d6 “*?” bidu thi diém gin
cua L2 v6i N,

Bing viéc tham chiéu dén phuong 4n bat ky trong sé céc phuong 4n néu trén,
mdi R? néu c6 mit co thé doc 1ap dugce chon tir halo, metyl, va triflometyl.

Theo phuong 4n tht tu, hop chit theo sédng ché dugc biéu din béi cong thire
Im):

Y—X Q 2
z / \N L!
z23-74 N~

(1)
hodc mubi duge dung cda no; trong do:
vong A 1a phenyl hodc pyridyl, mdi gdc nay khong dugc thé hoic dugc thé bing 1 dén
2 phan tir thé doc 1ap 1a R
vong B dugc chon tir phenyl, pyridyl, 1H-indolyl, va xyclopentyl, mdi gdc nay khéng
duoe thé hogic dugc thé bing 1 dén 2 phdn tir thé doc 1ap 1a R?;
L! 1a —(CR*R%)-
L? dugc chon tir —(CHz)—, *>~CH,C(O)NH-, *>-CH(CH3)C(O)NH-,
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*2_CH,C(O)NHCH>—, *>—~(CH2)20-, va *>~(CH2),NH—; trong d6 “**” biéu thi diém
gin cta L2 véi N;

X 1a CHy;

Y duoc chon tir —O—, -CHy—, —C(CHs)2— va *~0-CH;—, trong d6 “*” biéu thi diém gin
cia Y voi vong chira cdc nguyén tr Z trén vong;

Z'1a CR3 hoic N;

Z?1a CR?;

Z31a CR?;

Z*1a CR3 hoic N;

mdi R? doc 1ap duge chon tir halo, metyl, va triflometyl;

mdi R? doc 14p 13 hydro, halo, hogic Ci.¢ alkyl; va

mdi R* va R’ ddc 1ap 1a hydro ho#ic metyl.

Theo phuong 4n thir nim, Y trong phuong 4n bat ky trong sd cic phuong 4n
trén 14 —O—. Theo phuong 4n khac, Y 14 -CH,—. Theo phuong 4n bién dbi khéc, Y 1a
*_0-CHa—, trong d6 “*” biéu thi diém gin ctia Y v6i vong chira céc nguyén tir Z trén
vong.

Theo phuong 4n thir sau, L! trong phwong 4n bat ky trong sb cac phuong 4n trén

la -CH>—.

Theo phuong 4n thir bay, L2 trong phuong 4n bt ky trong sé cac phuong 4n
trén dugc chon tir -(CHz)—, **~CH2C(O)NH-, *2—~(CH2),0—, va *>~(CH,),NH—; trong
d6 “*¥2” bidu thi diém gén ctia L2 voi N.

Theo phuong 4n thir tdm, L? trong phuong 4n bit ky trong sb cac phuong 4n
trén 1a —(CHaz)—.

Theo phuong 4n thtr chin, R2 néu ¢6 mit trong phuong an bit ky trong sb cac
phuong 4n néu trén doc 1ap 1a flo hodc metyl. Theo médt bién thé, mdi R? 1a flo. Theo

phuong 4n khac khac, mdi R? 1a metyl.

Theo phuong an mudi, R? trong phuong 4n bit ky trong s§ cic phwong 4n trén

dugc chon tr hydro, flo, cloro, va metyl.
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Theo phuong 4n mudi mot, bing viéc tham chiéu dén phuong 4n bt ky trong
sb cac phuong &n néu trén, Z! duoc chon tir CH, CF, CCHs, va N; Z2 duge chon tir
CH, CF, CCl, va CCH3; Z* dugc chon tir CH, CF, CCl, va CCHs; va Z* 1a CH hoic N,

Bing viéc tham chiéu dén phuong 4n bt ky trong sb cac phuong an néu trén,
mdi R, R%, R® va R®néu c6 mit, c6 thé doc 1ap 14 hydro hodic metyl. Theo mot bién thé,

R, R*, R’ va RS néu c6 mit, 13 hydro.

Theo phuong &n mudi ba, hop chit theo sang ché dugc biéu dién boi cong thic

av):

mdi vong phenyl con tlly y dugc thé bing 1 dén 2 phan tir thé doc lap 1a R?, trong do
R? 1a flo hodc metyl;

L? dugc chon tir -CHz—, *>-CH2CH2NH-, *2-CH,CH20-, va *>~CH,C(O)NH-, trong
d6 “*2” bidu thi diém gin cta L2 v6i N;

Z? duoc chon tir CH, CF, CCl, va CCH3s; va

73 dugc chon tir CH, CF, CCl, va CCHa.

Theo mot phuong 4n, L2 trong phuong 4n bt ky trong sb cac phuong an trén la
—(CHz) — Theo phuong an khac, 1.2 1a *2~(CH2):NH-. Theo phuong 4n bién d6i khac,
L2 la *2-CH2C(O)NH-. Trong mdi phurong 4n, “*2” biéu thi diém gén ctia L2 véi N.

Cac hop chét cu thé theo sang ché bao gdm, nhung khong chi gidi han ¢: axit 4-
flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-
1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic; axit 4-flo-3-(2-(1-metyl-N-(3-metylbenzyl)-
1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(N-
(2-flobenzyl)-1,8-dimetyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(N-(2-flobenzyl)-1,6-dimetyl-1,4-
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dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(8-flo-
N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(7-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(7-clo-
N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(6,8-
diflo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-
N-(2-flobenzyl)-1,7-dimetyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-N-(2-flobenzyl)-1,6-dimetyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-
6-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(7,8-
diflo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic; axit 3-(2-(7,8-diflo-N-(3-flobenzyl)-1-metyl-
1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-
(2-(N-benzyl-7,8-diflo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3- |
carboxamido)axetamido)-4-flobenzoic; axit 4-flo-3-(2-(8-flo-1-metyl-N-(3-
metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic;
axit  4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinolin-3-
carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-4,5-
dihydro-1H-pyrazolo[3,4-f|quinolin-3-carboxamido)axetamido)benzoic; axit (S)-4-flo-
3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)propanamido)benzoic; axit = 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-4,5-
dihydro-1H-benzo[g]indazol-3-carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-7-
flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(N-(3-flobenzyl)-1,5,5-trimetyl-4,5-
dihydro-1H-benzo[g]indazol-3-carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(N-
(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
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carboxamido)axetamido)benzoic;  axit  3-(2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-
(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic; axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno(4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-
(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(N-benzyl-8-flo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-
(N-benzyl-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)axetamido)-4-
flobenzoic; axit 3-(2-(9-clo-N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-
benzo[2,3]oxepino[4,5-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-
(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-
dihydrochromeno|[4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-(8-
clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;  axit  3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-5-flobenzoic; axit 3-(2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-metylbenzoic; axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-
1,4-dihydrochromeno(4,3-c]pyrazol-3-carboxamido)axetamido)-2-metylpropanoic;
axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-2,2-dimetylpropanoic; axit 1-((2-(8-clo-N-(2-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)metyl)xyclopropancarboxylic; axit 4-(2-(8-clo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-
flobenzoic;  axit  3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etoxy)benzoic; axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)benzoic; axit N-(2-flobenzyl)-
1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)etoxy)-3-metylbenzoic;
axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-dimetylbenzoic; axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-4-flobenzoic; axit 4-(2-(8-clo-
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N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-dimetylbenzoic; axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3,5-diflobenzoic; axit 4-(2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-(triflometyl)benzoic; axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3,5-diflobenzoic;  axit 3,5-
diflo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic; axit 4-(2-(N-benzyl-8-flo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3,5-diflobenzoic; axit 4-(2-(N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-
flobenzoic; axit 4-(2-(N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic; axit 4-(2-(N-benzyl-7,8-diflo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoic; axit 3-flo-4-(2-
(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic; axit 4-(2-(7,8-diflo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoic; axit 4-(2-(8-clo-
N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-
3-flobenzoic; axit 3-flo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)benzoic; axit 4-(2-(7,8-diflo-N-
(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-
flobenzoic;  axit  3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etyl)amino)benzoic;  axit  3-(2-(8-clo-N-(2-flobenzyl)-1-
metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic;
axit 3-((2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic; axit 3-((2-(8-clo-1-metyl-N-(3-metylbenzyl)-
1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)etyl)amino)-4-flobenzoic; axit 4-
flo-3-((2-(8-flo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic; axit 3-((2-(7,8-diflo-1-metyl-N-(3-metylbenzyl)-
1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)-4-flobenzoic; axit 4-
flo-3-((2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic;  axit  4-flo-3-((2-(N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic; axit 3-((2-(N-
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benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)-
4-flobenzoic; axit 3-((2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-
3-carboxamido)etyl)amino)-4-flobenzoic;  axit  3-((2-(7,8-diflo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)-4-flobenzoic;
axit 3-((2-(N-benzyl-7,8-diﬂo- 1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic; axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((N-benzyl-8-
clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-3-flobenzoic;
axit 4-((8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; axit 4-((8-clo-N-(3,5-diflobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((N-benzyl-8-
flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-3-flobenzoic;
axit 4-((8-clo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; axit 4-((8-clo-N-(2,3-diflobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N-(3-
flo-5-metylbenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; axit 4-((N-(3,5-diflobenzyl)-8-flo-1-metyl-1,4-
dihydrochromenol[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-1-metyl-
N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-3-
flobenzoic; axit 3-flo-4-((8-flo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((N-((1H-indol-5-yl)metyl)-8-clo-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 5-((8-
clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)picolinic; axit 4-((8-clo-N-((5-flopyridin-3-yl)metyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N-((5-
clopyridin-3-yl)metyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; axit 4-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-2-flobenzoic;  axit  4-((N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-2-
flobenzoic; axit N-benzyl-N-(4-carbamoylbenzyl)-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamit; 4-((8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N-(2-
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flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-3-
flobenzoic; axit 3-flo-4-((8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N -(3-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-3-
flobenzoic; axit 4-((8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)metyl)-2-flobenzoic; axit 6-((8-clo-N-(3-flobenzyl)-1-metyl-
1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)nicotinic; axit 5-((8-clo-N-
(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)-6-
metylpicolinic; axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic; va axit 3-((2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic hoic mubi dugc dung, chit hd bién hogic chat

ddng phan 14p thé ctia no.

Céc vi du cy thé hon v& hop chit theo sang ché bao gdm nhung khong chi giGi
han & axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)benzoic; axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic; axit 3-
(2-(7-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic; axit 3-(2-(7,8-diflo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic; axit 3-(2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic; axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno([4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic; axit 3-((2-(8-clo-
N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic; axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic; axit 4-((8-clo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; axit 4-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno([4,3-c]pyrazol-3-carboxamido)metyl)benzoic; va axit 4-flo-3-((2-(8-
flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
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carboxamido)etyl)amino)benzoic; hodc mudi duge dung, chit hd bién hodc chét dong

phan 1ap thé ctia no.

Theo mdt phuong én, sang ché d& xuat hop chét theo phwong 4n bit ky trong sb
c4c phuong 4n trén, trong d6 hop chit nay & dang mudi duwoc dung duoc chon tir muébi

TRIS (2-amino-2-hydroxymetyl-1,3-propandiol), arginin, lysin, natri v meglumin.

Sang ché con dé xuét hop chét ¢6 cong thirc (V):

4 ORG

trong d6 mdi vong phenyl khong duge thé hogc dugc thé bing 1 dén 2 phén tu thé doc
lap 1a R?, trong d6 R? 1a flo ho#ic metyl;

L? duge chon tir *2-CHa-, *2-CH,CHoNH-, *2-CH,CH,0-, va *2-CH,C(O)NH-, trong
d6 “*2” biéu thi diém gén cta L? v6i N;

7?2 dugc chon tir CH, CF, CCl, va CCHj3;

73 duogc chon tir CH, CF, CCl, va CCHs; va

RS 12 Crsalkyl.

Theo khia canh khéc, sing ché dé xuét dugc phdm chira luong c¢6 hiéu qua didu
tri bénh ctia hop chit theo phwong 4n bét k¥ trong sb céc phuong 4n trén va céc bién
thé hodc mudi duoc dung cta nd, va chit mang, chét pha lodng hodc ta dugc duoc

dung.

Theo khia canh khac, sang ché dé xuét ché phém két hop chira luvgng c6 hiéu
qua diéu trj bénh ctia hop chét theo phuong 4n bat ky trong sb céc phuong 4n trén va
céc bién thé hosc mudi duoc dung ctia nd, va chit didu tri bénh thir hai.

Theo mot khia canh khic nita, sang ché ¢ xudt hop chat theo phuong an bt ky
trong s6 cac phuong 4n néu trén dé st dung trong phuong phép diéu tri tinh trang do
thu thé farnesoit X (FXR) & d6i tugng méc tinh trang nay, bao gdm cho dbi tuong

dung lugng c6 hiéu qua didu tri bénh ciia hop chat theo phuong 4n bét ky trong sb céc
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phuong 4n trén va cic bién thé hosic mudi duoc dung clia né; va tiy y két hop véi chit
diéu trj bénh thir hai.

Theo mét khia canh khéc nita, sang ché dé xuat hop chét theo phuong 4n bét ky
trong sb cic phuong 4n trén va cac bién thé hodc mubi duge dung ciia n6, va tuy y két

hop véi chét diéu tri bénh thtr hai, dé dung trong didu tri tinh trang do FXR.

Theo khia canh khac, séng ché mé ta viée sir dung hop chit theo phuwong 4n bat
ky trong s6 céc phuong 4n trén va cac bién thé hodc mubi dugc dung ctia né, va tiy y
két hop véi chét diéu tri bénh tht hai, d bao ché thudc cho viée diéu tri tinh trang do

FXR & ddi tuong.

Theo mdt phwong 4n, tinh trang do FXR nay lién quan dén bt ky phuong phép,
ung dung hodc st dung két hop néu trén, 1a bénh gan hodc bénh dudng ti€u hda. Vi du,
hop chét theo sang ché c6 thé duge s dung dé diéu tri bénh gan do FXR, trong d6
bénh gan nay dugc chon tir bénh t méat (vi dy, bénh & mat trong gan, b&énh r mat cam
ung boi estrogen, bénh r mat do dung thude, bénh & mat khi mang thai, bénh r mat
lién quan dén dinh dudng ngoai duong tiéu héa, bénh & mat trong gan tién trién do di
truyén (PFIC)); hoi chimg Alagille, bénh xo gan mit nguyén phat (PBC), bénh viém
dudng mat gy xo gan nguyén phat, chimg thai ghép gan tiéu bién dng mat, bénh vat
chti chdng lai bd phan ghép do ghép gan, bénh xo nang gan, bénh gan & m& khong do
ruou (NAFLD), bénh gan nhi®m m& khéng do ruou (NASH), bénh gan do ruou, va
bénh gan lién quan dén dinh dudng ngoai dudng tidu héa. Hop chit theo sang ché con
c6 thé duoc sir dung dé didu tri bénh dudng tidu héa do FXR, trong d6 bénh dudng
tiéu héa nay dugc chon tir hoi chimg hip thu kém axit mat (bao gdm tidu chay do axit
mat nguyén phét va tiéu chdy do axit mat thr phat), bénh viém da day do trao nguoc
dich mat, va bénh viém rudt chéng han nhu bénh Crohn, bénh viém loét dai trang,
bénh viém loét dai tring lam day 16p colagen, bénh viém loét dai tring lam ting sb
lugng té bao lympho, bénh viém dai tring chuyén huéng, bénh viém dai trang khong
xac dinh va bénh Behget.

Cu thé hon 14, tinh trang do FXR nay la bénh gan & m& khong do ruou
(NAFLD) hozc bénh gan nhiém m& khéng do ruou (NASH). Bing viéc tham chiéu

dén liéu phéap diéu trj két hop, chét diéu tri khéc cling ¢6 thé hitu ich trong viéc diéu tri
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bénh gan t m& khong do rugu (NAFLD) hodc bénh gan nhiém md& khéng do ruou
(NASH).

Theo mdt phuong 4n, hop chét theo sang ché dugc cho ding theo dudng tidu

héa; va cu thé hon 13, qua dudng miéng.

Trlr phi duoc cu thé héa theo cich khac, thudt ngit “hop chét theo sdng ché”
dung dé chi hop chét c6 cong thie I, IL, 111, IV hoic V, mubi duge dung ctia no, va cac
géc vbn duoc tao thanh (vi du, dang da hinh, dang solvat va/hodc dang hydrat). Hop
chdt theo sing ché c6 thé 1a cac chit ddng phan l4p thé (bao gdm chit ddng phan
khong dbi quang va chit ddng phan ddi anh), va c6 thé 1a hdn hop clia cac chit ddng
phan 1ap thé hozic chit ddng phan 1ap thé don. Hop chét theo sang ché con ¢6 thé 1a cac
chit h3 bién va cac hop chét dugc danh ddu ddng vi (bao gdm céac hop chit duge thé
doteri). Cac hop chat khac theo sang ché duoc mo ta chi tiét trong phan Vi du thuc
hién sang ché dudi day.

Mot sb hop chét cu thé duoc mo ta & day chira mot hozic nhiéu trung tdm hodc
truc khong dbi xtmg va c6 thé, do d6, tao ra chit dc‘Sng phéan dbi anh, chét déng phan
khong dbi quang, va cac dang chét ddng phan 14p thé c6 thé duoc x4c dinh, v& héa lap
thé tuyét dbi, 1a (R)- hoic (S)-. Sang ché ¢6 ¥ bao gdm moi chit ddng phan c6 thé co,
bao gém hdn hop raxemic, cic dang tinh khiét quang va hdn hop trung gian tinh khiét
quang. Céc chit ddng phan (R) va (S) quang hoat ¢6 thé dugc didu ché sir dung céc
synthon bét d6i hodc chat phén Umg bét dbi, hodc dugc phén tach st dung céc k§ thuét
thong thuong. Néu hop chét nay chira lién két doi, phin tir thé nay c6 thé c6 cdu hinh
E hodc Z. Néu hop chét nay chira xycloalkyl dugc thé hai 1in, phdn tir thé xycloalkyl
ndy c¢6 thé c6 cu hinh cis hogc trans. Moi dang chét h3 bién ciing duge du dinh la
duoc bao gdm.

Bét ky cong thirc nao dugc dua ra & ddy ciing chu dinh dai dién cho céc dang
khong d4nh diu ciing nhu dang duoc danh ddu ddng vi ctia céc hop chét nay. Hop chét
duoc danh dau déng vi ¢6 cdu tric dugc mo ta bdi céac cdng thirc cho trude & day
ngoai trir ¢6 mot hodc nhiéu nguyén tir duge thay thé bing nguyén tir c6 nguyén tlr
khéi hodc sb khdi da chon. Cac vi du vé déng vi ma c6 thé duoc két hop véi hop chét
theo sang ché bao gdm cac ddng vi ciia hydro, cacbon, nito, oxy, phospho, flo, va clo,
ching han nhu 1an luot 13 2H, 3H, '1C, 13C, C, 15N, I8F 31p, 32p, 355 36C], 124, 125],
Sang ché bao gdbm nhiéu hop chat danh ddu ddng vi dwoc x4c dinh & day, vi du, cac
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hop chét chira ddng vi phong xa, ching han nhu 3H, 13C, va C. Céc hop chit danh
diu ddng vi nay hitu ich trong cc nghién ctru chuyén héa (v6i “C), nghién ctru dong
hoc phan tmg (vé&i, vi du, 2H hoic 3H), c4c k§ thuat hinh anh hodc phét hién, ching han
nhu chup phat xa positron (PET) hoéc chup tinh toan phat xa photon don (SPECT) bao
gbm cac thtr nghiém phan bb co chit hoic thude trong mo, hodc trong tri xa & bénh
nhan. Cu thé, '*F hogc hodc hop chit danh ddu c6 thé 1a chit dic biét duoc mong
mudn cho nghién ctru PET hodc SPECT. Hop chit danh diu ddng vi theo sang ché
thdng thudng c6 thé duge diéu ché bing cac quy trinh duoc boc 16 trong phin so dd
hodc trong ph?m vi du thuc hién sang ché va diéu ché duge mo ta sau day béng cach
thay thé chit phan tmg d4nh ddu dong vi sin c6 cho chét phan tng khong danh d4u

dong vi.

Ngoai ra, viéc thé béng déng vi ndng hon, cu thé 1a doteri (tc 13, 2H hodc D) ¢
thé mang lai cac loi ich didu tri bénh nhét dinh thu duoc tir @6 bén chuyén héa tdt hon,
vi dy, chu ky ban ri in vivo ting hodc yéu cau liéu luong gidm hodc cai thién chi sb
diéu tri. Pugc hiéu ring doteri trong khia canh nay duoc coi nhu phan tir thé cua hop
chit c¢6 cong thirc (I). Nong do cua ddng vi ning hon nay, cu thé 1a doteri, c¢6 thé duoc
xac dinh béng hé sb lam giau déng vi. Thuat ngit “hé sd lam giau déng vi” dugc s
dung & day tirc 1a ty 1& gitta d6 phong phu ddng vi véi d6 phong phu tu nhién ctia chit
déng vi cu thé. Néu phén ttr thé trong hop chét theo séng ché dugc chi dinh 1a doteri,
hop chit nay c6 hé sb 1am giau ddng vi d6i v6i mdi nguyén ti doteri dugc chi dinh it
nhét 14 3500 (52,5% két hop doteri v&i m3i nguyén tir doteri dwgc chi dinh), it nhat
4000 (60% két hop doteri), it nhit 4500 (67,5% két hop doteri), it nhat 5000 (75% két
hop doteri), it nhat 5500 (82,5% két hop doteri), it nhit 6000 (90% két hop doteri), it
nhét 6333,3 (95% két hop doteri), it nhit 6466,7 (97% két hop doteri), it nhat 6600
(99% két hop doteri), hoic it nhét 6633,3 (99,5% két hop doteri).

Céc hop chit c6 cong thae I, II, III, IV va V duoc dénh d4u dong vi thong
thudng cé thé duge didu ché bang cac ky thuat thong thuong da biét dbi véi ngudi co
hiéu biét trung binh trong linh vic nay hodc bing céc quy trinh tuong tu véi quy trinh
duoc mo ta trong phan Vi du thue hién sang ché va Quy trinh kém theo ma sir dung
chit danh déu ddng vi thich hop thay vi chit khong dugc danh déu ddng vi da st dung

trude do.
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Solvat duge dung phil hop v6i sang ché bao gdm céc solvat mé trong d6 dung
méi két tinh c6 thé duoc thay thé béng dung méi duoc thé déng vi, vi du, D20, ds-
axeton, de-DMSO.

Hop cht theo sang ché, tic 12 hop chét c6 cong thirc I, IL, IIL IV va V ma chira
cac nhom c6 kha ning hoat dong nhu la chét cho va/hodc chét nhan lién két hydro cé
thé c6 kha ning tao ra ddng tinh thé v6i cac chét tao ddng tinh thé thich hop. Céc ddng
tinh thé nay ¢6 thé duge diéu ché tir hop chit c6 cong thuc I, 1L, III, IV hodc V bing
" céc quy trinh tao ddng tinh thé d4 biét. Cac quy trinh nay bao gdm nghién, gia nhiét,
ddng thing hoa, ddng néng chay, hodc cho hop chit cong thuc I, IL, 111, IV hodc V ﬁép
xtc trong dung dich voi chit tao ddng tinh thé trong didu kién két tinh hoa va phan
tach ddng tinh thé thu dugc tir cc quy trinh nay. Chét tao ddng tinh thé thich hop bao
gdm chit tao ddng tinh thé duwoc mo ta trong cong bd don sang ché quéc t& s6 WO
2004/078163. Do d6 séng ché con dé xudt cac ddng tinh thé chita hop chét c6 cong
thae I, 11, III, IV hodc V.

Nguyén tir bt d6i bat ky (vi du, cacbon hoic twong tw) cta hop chét theo sang
ché c6 thé c6 & dang raxemic hoic chit ddng phan déi anh duogc lam gidu, vi du, cdu
hinh dang (R), (S) hoic (R,S). Theo phurong 4n nhit dinh, mdi nguyén ttr bt ddi c6 it
nhét 50% do du chit ddng phan dbi anh, it nhit 60% d6 du chit déng phan dbi anh, it
nhét 70% d6 du chat ddng phan dbi anh, it nhét 80% d6 du chit ddng phan dbi anh, it
nhét 90% d6 du chit ddng phan dbi anh, it nhit 95% d6 du chét ddng phan ddi anh,
hodc it nhit 99% d6 du chit déng phan déi anh & cu hinh dang (R) hodc (S). Cac
phan tir thé & nguyén tir chira lién két d6i khong no c6 thé, néu c6 kha nang, s€ c6 dang
cis- (Z) hodc trans- (E).

Theo d6, nhu st dung & ddy hop chét theo séng ché c6 thé & dang ctia mot trong
s& cac chit ddng phan, chit ddng phan quay, chit ddng phén atropi, chit hd bién c6
kha ning hodc hdn hop cua chung, vi dy, chét déng phan hinh hoc (cis hoic trans),
chit déng phan khong déi quang, chit ddng phan quang hoc (thé déi quang), chét triét
quang ho#c hdn hop clia chiing. Hon hop chét ddng phan thu dugc bt ky ¢6 thé duoc
phan tach trén co s& su khéc biét héa 1y cla cac thanh phin, thanh chit ddng phan
quang hoc hogc chit ddng phan hinh hoc, chit ddng phan khong dbi quang, chét triét
quang tinh khiét hodc gin nhu tinh khiét, vi du, bing sic ky va/hodc két tinh phan

doan. Chat triét quang ctia san phdm cudi hodc chit trung gian thu duoc bét ky c6 thé
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duoc phan tach thanh thé d6i quang quang hoc bing cac phuong phap da biét, vi du,
bing cach phan tich mudi ddng phan khong di quang cua né, thu dugc bing axit hoic
bazo quang hoat, va gidi phong hop chat c6 tinh axit hodc bazo quang hoat. Cu thé, vi
vay gdc bazo c6 thé duge st dung, d& phéan tach hop chit theo sang ché thanh c4c thé
d6i quang quang hoc ctia n6, vi dy, bing két tinh phan doan mudi duoc tao ra béi axit
quang hoat, vi duy, axit tartaric, axit di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic
hodc axit camphor-10-sulfonic. Cdc sin phim raxemic ciing ¢é thé duoc phan tach
bing sic ky khong dbi ximg, vi du, sic ky 1ong ap suét cao (HPLC) sit dung chét hip
phu khéng d6i ximeg.

Dugc ly hoc va tinh hitu ich

Céc hop chét ¢6 cong thuc I, II, IIL, IV va V & dang tu do hodc & dang mudi,
boc 10 cac tinh chét c6 gid tri vé mat duoc Iy, vi du, céc tinh chit v& didu bién FXR, vi
dy, nhu dugc chi ra trong céc thir nghiém kiém tra in vitro va/hodc in vivo nhu duoc
d& xudt trong cc phan tiép theo, va do d6, dugc d& cir cho viéc si dung trong li€u
phép dé diéu tri rdi loan ma c6 thé dugc didu tri béng cach diéu bién FXR, chéng han

nhu céc roi loan duge mo ta & day.

Véi su phat trién ctia phéi tir FRX téng hop nhan tao ddu tién, GW4064, 1am
hop chét cong cu (Maloney et al., J. Med. Chem. 2000, 43(16), 2971-2974; Willson et
al., Med. Res. Rev. 2001, 21(6) 513-22), va sy phét trién ctia phdi tit axit mat ban téng
hop nhén tao 6-anpha-etyl-CDCA, céc tédc dong siéu kich thich FXR bing c4c chit chu
vén tiém nang cé thé duogc phén tich. Ngoai cic tic dong cé loi cho méit, céc tic dong
bdo vé& gan ciing ¢6 thé dugc chimg minh (Pellicciari et al., J. Med. Chem. 2002,
45(17), 3569-3572; Liu et al., J. Clin. Invest. 2003, 112(11), 1678-1687). Tac dong
bdo v& gan ndy con duge thu hep cdc kha ning dén tic dong khang xo gan do su trc
ché ctia cac chit (e ché mo cta proteinaza chira kim loai hoat d6ng & chit nén, TIMP-
1 va 2, cam mg phén hity colagen trung hoa proteinaza chtra kim loai hoat déng & chét
nén 2 (MMP-2) & céc té bao hinh sao & gan va su gidm sau d6 clia mARN anpha-
colagen va& mARN chuyén dang yéu t6 ting trudng beta (TGF-beta) ma déu 14 cac yéu
t6 tién xo' gan boi chét chii van FXR (Fiorucci et al., Gastroenterology 2004, 127(5),
1497-1512; Fiorucci et al., Pharmacol. Exp. Ther. 2005, 314(2), 584-595).
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Hoat tinh khéng xo gan ctia FXR it nhdt phan nao do sw cam tng PPARy, thu
thé thudc nhan t& bao khéc, v6i cai ma hoat tinh khang xo gan dugc két hop (Fiorucci
et al., J. Pharmacol. Exp. Ther. 2005, 315(1), 58-68; Galli et al., Gastroenterology
2002, 122(7), 1924-1940; Pineda Torra et al., Mol. Endocrinol. 2003, 17(2), 259-272).
Ngoai ra, hoat tinh khéng & mat duoc ching minh qua cdc md hinh dong vat duoc ndi
dng mat cling nhu cac moé hinh dong vat mic bénh ¢ mét cam Ung boi estrogen

(Fiorucci et al., J. Pharmacol. Exp. Ther. 2005, 313(2), 604-612).

Céc nghién ciru di truyén chimg minh ring & cdc dang di truyén ctia bénh & mat
(bénh r mét trong gan di truyén tién trién = PFIC, Typ I - IV), viéc tu dinh vi nhan t&
bao ctia FXR bj giam c6 thé 1a mot hau quéa cta dot bién & gen FIC1 (trong PFIC Typ
I, con dugc goi 1a bénh Byler) (Chen et al., Gastroenterology. 2004, 126(3), 756-64;
Alvarez et al., Hum. Mol. Genet. 2004; 13(20), 2451-60) hoic ndng d6 cia gen dich
FXR mi héa viéc bom xudt MDR-3 phospholipit giam (trong PFIC Typ III). Gop
chung lai, ngay cang c6 nhiéu bing chimg chimg minh cic hop chit gin két FXR thé
hién tinh hitu ich 1am sang déng ké trong phéc d6 diéu tri c4c tinh trang & mat man tinh
chéng han nhu bénh xo gan mét nguyén phat (PBC) hoic bénh viém dudng mét gy xo
gan nguyén phat (PSC) (tdng quan trong: Rizzo et al., Curr. Drug Targets Immune
Endocr. Metabol. Disord. 2005, 5(3), 289-303; Zollner, Mol. Pharm. 2006, 3(3), 231-
51, Cai et al., Expert Opin. Ther. Targets 2006, 10(3), 409-421).

Hon nita, FXR dudng nhu ¢6 lién quan dn qué trinh diéu hoa nhiéu qué trinh
sinh 1y khac nhau ma lién quan dén cin nguyén ctia bénh va dé diéu tri da dang cac
bénh nhu sdi tai mat cholesterol, cac rdi loan vé chuyén héa chéng han nhu bénh tiéu
dudng typ 11, 1di loan lipit mé&u hodc bénh béo phi, bénh viém man tinh chéng han nhu
bénh viém rudt hodc cic dang r mét trong gan man tinh va nhiéu bénh khac (Claudel
et al., Arterioscler. Thromb. Vase. Biol. 2005, 25(10), 2020-2030; Westin et al., Mini
Rev. Med. Chem. 2005, 5(8), 719-727).

FXR cling dd dugc chimg minh 13 chit diéu hoa chinh cta triglyxerit huyét
thanh (Maloney et al., J. Med. Chem. 2000, 43(16), 2971-2974; Willson et al., Med.
Res. Rev. 2001, 21(6), 513-22). Céc bio cdo gan ddy chi ra rang viéc hoat hoa FXR
bing céc chit chi vén tdng hop din dén viée giam dang k& triglyxerit huyét thanh, chu
yéu 1a & dang giam VLDL, nhung ciing giam cholesterol huyét thanh tdng sé (Figge et
al., J. Biol. Chem. 2004, 279(4), 2790-2799; Bilz et al., Am. J. Physiol. Endocrinol.
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Metab. 2006, 290(4), E716-22). Tuy nhién, viéc lam giam triglyxerit huyét thanh
khong 1a mot tic dong doc lap. Viée didu tri chudt db/db hodc ob/ob béng chit cht van
FXR téng hop GW4064 da din dén sy giam déng ké va tdng hop cua triglyxerit huyét
thanh, cholesterol téng sb, axit béo tu do, va cac thé keton chéng han nhu 3-OH
butyrat. Hon nita, viéc hoat héa FXR bt dau lién quan dén con duong truyén tin hiéu
insulin ndi bao trong céc t& bao gan, gy ra viéc san sinh glucoza tir qua trinh tao
dudng & gan gidm nhung ddng thoi lai ting glycogen trong gan. Tinh nhay insulin
cling nhu khé ning dung nap glucoza chiu tac. dong quan trong tich cuc tir viéc diéu tri
FXR (Stayrook et al., Endocrinology 2005, 146(3), 984-91 ; Zhang et al., Proc. Natl.
Acad. Sci. USA 2006, 103(4), 1006-1011 ; Cariou et al., J. Biol. Chem. 2006, 281,
11039- 11049; Ma et al., J. Clin. Invest. 2006, 116(4), 1102-1109; Duran-Sandoval et
al., Biochimie 2005, 87(1), 93-98).

Hop chit theo sdng ché ciing hitu ich dé diéu tri cac bénh dudng rudt, bao gdm
nhung khong chi giéi han & hoi chimg hép thu kém axit mat (bao gdm bénh tiéu chay
do axit mit nguyén phat va tiéu chdy do axit mat thr phat), bénh da day trao nguoc
dich mat va bénh viém rudt (IBD). Hoi ching hép thu kém axit mat, ma din dén bai
tiét du thira axit mat trong phan va chimg tiéu chay & bénh nhén, dugc dic diém hoa
bdi mot chu ky trong d6 viée didu hoa trd lai qud trinh téng hop axit mat bi gian doan,
dan dén su san xut axit mat bd sung. Viéc didu hoa trd lai qué trinh téng hop axit mat
thudc su kiém soét ciia con dudng ndi tiét, trong d6 su hoat héa thu thé axit mat cta
nhan té bio FXR cam tmg sy biéu hién trong rudt cta yéu t6 tang truéng nguyén bao
soi 15 (FGF15) & chudt hodc FGF19 & nguoi. Trong gan, FGF15 hodc FGF19 hoat
dong ciing véi sy biéu hién do FXR cua di dime nho di kém véi Ge ché téng hop axit
mét (Jung et al., Journal of Lipid Research 48: 2693-2700 (2007) Walters JR, Nat Rev
Gastroenterol Hepatol. 11(7):426-34 (2014)).

Theo phuong 4n khac, hop chét theo sang ché hitu ich dé bién dbi mot cach c6
loi tap hop cac dic diém vé m& mau, bao gdm nhung khong chi giéi han & lam gidm
ndng d¢ cholesterol toan phan, lam gidm ndng do cholesterol LDL, lam giam néng d6
cholesterol VLDL, lam tang ﬁéng do cholesterol HDL, va/hodc lam giam ndng d6
triglyxerit. Do d6, sing ché dé xult hop chit theo sang ché dé st dung trong phuong
phép diéu trj cac tinh trang do FXR chéng han nhu rdi loan lipit mdu va bénh trung
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gian boi rdi loan lipit mau bao gdm viée cho doi twong can dugc diéu tri dung lugng

¢6 hiéu qua diéu tri bénh ctia hop chét theo séng ché.

Theo phuong 4n khac, hop chét hodc dugc phim duoc st dung @& didu tri bénh
duge chon tlr nhém bao gdm cac rdi loan lipit va lipoprotein ching han nhu ting
cholesterol mau, ting triglyxerit mau, va xo vita dong mach nhu mét tinh trang da biéu
hién 1am sang ma c6 thé dugc 1am gidm nhe bdi tac dong co loi clia FXR 1én viéc ting
cholesterol HDL, lam gidm triglyxerit huyét thanh ting su chuyén héa cholesterol &
gan thanh axit mat va sy thanh thai va chuyén héa vé& mit chuyén héa VLDL duoc gia

tdng va céc lipoprotein khac trong gan.

Theo phuong 4n khéc, hop chét va duge phdm da néu duge sir dung dé bao ché
thude trong d6 viéc lam giam lipit, c4c tac dong khang xo gan va khéng r mat dugc
két hop cua thudc duge nhdm dich FXR c6 thé dugc khai thac dé diéu tri chimg nhiém
m& & gan va cac hoi chimg di kém chéng han nhu bénh gan nhidm mé khong do rugu
(NASH), hoic d& diéu tri cac tac dong do xo gan hodc o mat ma di kem véi ching xo
chai gan do ruou, hodc véi céc dang viém gan do virut. FXR duong nhu cling lién quan
dén viéc kiém soat phong vé khang vi khudn trong rudt (Inagaki et al., Proc. Natl.
Acad. Sci. U S A. 2006, 103(10), 3920- 3905), v& c6 thé c6 tac dong c6 loi trong lidu
phap diéu tri bénh viém rudt (IBD), cu thé 1a cac dang bénh viém rudt trong do6 phﬁn
trén ctia rudt (rudt non) bi dnh hudng (vi du, bénh Crohn rudt non) béi vi diéu nay
duong nhu 1a vi tri hoat dong cta viéc kiém soat su phat trién vi khudn ctia FXR.
Trong IBD, viéc khir tinh nhay ctia d4p ing mién dich thich (mg bing cich nao d6 bi
suy giam trong hé thong mién dich dudng rudt. Sy phat tridn qué mtc cta vi khuin
sau d6 c6 thé 13 yéu 6 kich hoat gdy bénh theo hudng thiét 1ap mot dép tng gy viém
man tinh. Do d6, viéc 1am giam su phat trién ctia vi khuln bing céc co ché do FXR c6
thé 1a co ché chinh ¢ ngan ngira cc giai doan viém cép tinh. Do dé, sang ché cling dé
cip dén hop chit c6 cong thirc (I) hodic dugc phdm chia hop chit da néu dé sir dung
trong diéu tri bénh lién quan dn chimg viém rudt ching han nhu bénh Crohn hodc
bénh viém loét dai trang. Viéc khoi phuc chirc ndng rao can cia rudt va gidm tai luong
vi khudn khong hdi sinh do FXR duoc tin 1a gitp ich trong viée lam giam sy tiép xuc
clia cdc khang nguyén ctia vi khuin véi hé mién dich dudong rudt va do d6 c6 thé giam

cac dap Ung gay viém.
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Séng ché con d& cap dén hop chit hodc duoc phim dé sir dung trong didu tri
bénh béo phi va céc rdi loan kém theo chéng han nhu héi ching chuyén hoa (céac tinh
trang két hop rdi loan lipit mau, bénh tidu dudong va chi s trong lugng co thé cao bit
thuong), ma c6 thé duge khic phuc bing cich l1am giam triglyxerit huyét thanh,
glucoza trong mau do FXR va d6 nhay insulin ting va giam can do FXR. Hop chét
hozc dugc phim theo sang ché ciing hitu ich trong viée bao ché thubc dé sir dung trong
diéu tri céc bién ching 1am sang ctia bénh tiéu dwong typ I va typ II ching han nhu
bénh than do tidu dudng, bénh vong mac do tidu dudng, va bénh tic dong mach ngoai
vi (PAOD).

Ngoai ra, c4c tinh trang va bénh ma do tho4i hoa xo héa va nhiém m& man tinh
clia c4c co quan co thé do su tich tu lipit va cu thé 14 triglyxerit d& dién ra va sy hoat
héa tiép sau d6 con dudng tidn xo héa ciing c6 thé duge didu tri bing cach st dung
hop chit hodc duge phdm theo séng ché. Céc tinh trang va bénh nay bao gdm bénh gan
nhiém m& khong do rugu (NASH) va cic tinh trang (r mat man tinh & gan, xo cing
cAu than va bénh than do tidu dudng & than, thoai héa vong mac va bénh vdng mac do
tiéu duong va cc bénh thodi héa than kinh chéng han nhu bénh Alzheimer & ndo hodc

bénh 1y vé than kinh do tidu dudng & hé than kinh ngoai vi.

Céac vi du vé bénh do FXR khéc bao gém tdn thuong 6ng din mat do thube, tic
nghén 6ng mat, soi tui mat, sdi mat, chimg xo gan, chai xo gan, chai xo gan do rugu,
1oi loan lipit méau, xo vita ddng mach, bénh tiéu duong, bénh than do tiéu dudng, bénh
viém loét, bénh vang da so sinh, phong bénh vang da nhan n3o, bénh tic tinh mach,
chimg cao huyét 4p tinh mach cira, hoi chimg chuyén hoa, ting cholesterol méu, phat
trién qua murc vi khuan dudng rudt, réi loan chirc ning cuong duong, va céc tinh trang

do FXR khéc din dén tinh trang &t mat bén ngoai gan.
Str dung va duoc phdm

Theo khia canh khéc, sing ché d& xuit dugc phadm chira hop chét theo sang ché
va chit mang duogc dung. Dugc phim c6 thd dwoc bao ché cho cac dudng str dung cu
thé ching han nhu cho ding qua dudng miéng, cho ding qua dudng ngoai dudng tiéu
héa, va cho dung qua dudng rudt, v.v. Ngoai ra, duge phdm theo sang ché ¢ thé duge
tao ra & dang rin (bao gém ma khong gidi han vién nang, vién nén, vién nén tron, hat,

bot hodc thude dan), hoic & dang 16ng (bao gdm nhung khong chi giéi han & dung
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dich, huyén phu hozc nhii twong). Duge phim c6 thé duge xir 1y bing cac quy trinh
duoc thong thudng ching han nhu khir tring va/hoic ¢ thé chira chit pha lodng, chat
1am tron tro thdng thuong, hoic chit dém, cling nhu chét tro, chéng han nhu chit bao

quan, chét 6n dinh, chit thAim u6t, chit tao nhii va chét dém, v.v.

Theo phuong 4n cy thé, duge phdm dugc bao ché dé dung qua dudng miéng.
Dic trung 13, dugc phdm 13 vién nén hoic vién nang gelatin chira thanh phén hoat tinh
cung voi:
a) chét pha lodng, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza

va/hodc glyxin;

b) chat lam tron, vi du, silic oxit, hoat thach, axit stearic, mu6i magie hodc canxi

va/hodc polyetylenglycol ciia no; ngoai ra con vGi vién nén

¢) t4 dugc dinh, vi dy, magie nhom silicat, hd tinh bét, gelatin, nhya tragacan,

metylxenluloza, natri carboxymetylxenloloza va/hoic polyvinylpyrolidon; néu muén

d) chét gay ra, vi du, tinh bdt, aga, axit alginic hofic mudi natri ctia né, hoic hdn hop

gdy sui bot; va/hodc
e) chét hép phu, chét tao mau, huong lidu va chét tao ngot.

Vién nén c6 thé duge bao phim hodc dugc bao 16p tan trong rudt theo cac

phuong phap d biét trong linh vuc nay.

Ché phdm thich hop dé ding qua dudng miéng bao gdm luong cé hi€u qua cia
hop chét theo sang ché & dang vién nén, vién ngdm, huyén phu chtra nuéc hoic huyén
phu chira dau, dang bot hodc dang hat phan tan duge, nhil twong, vién nang cimg hoic
mém, hoic sird hodc cdn ngot. Cac ché phém du dinh ding qua dudng miéng duoc
diéu ché theo phuong phép da biét bt ky trong linh vuc nay dé bao ché duge phdm va
cac ché phém nay cé thé chira mot hodic nhidu chit dugc chon tir nhém bao gém chét
tao ngot, chét tao huong, chét tao mau va chét bao quan thu dugc dang dugc phém
dep mét va d& ung. Vién nén c6 thé chira hoat chit theo sang ché tron 13n véi ta duge
duoc dung khong ddc thich hop d& bao ché vién nén. Cac ta duoc nay 1a, vi duy, cac ta
duoc pha lodng tro, nhu la canxi cacbonat, natri cacbonat, lactoza, canxi phosphat
hodc natri phosphat; chét tao hat va chét gy ré, vi dy, tinh bdt ngd, hodc axit alginic;

chét két dinh, vi dy, tinh bdt, gelatin hodc gdbm acaxia; va chit pha loéng tro, vi duy,
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magie stearat, axit stearic hodc bot talc. Vién nén dai nay khong dugc phu hodc dugc
phi1 bing céc k¥ thuat da biét dé tri hodn sy phan ri va su hép thu trong dng tiéu hoéa
va do do, cung cép su hoat dong dugc duy tri trong khodng thoi gian dai hon. Vi duy,
chat tri hodn thoi gian nhu 13 glyxeryl monostearat hodc glyxeryl distearat c6 thé dugc
str dung. Ché phdm & str dung qua dudng miéng c6 thé dugc hién dién & dang vién
nang gelatin ctig trong d6 hoat chit theo sang ché dugc tron véi chit hoa tan rén tro,
vi dy, canxi cacbonat, canxi phosphat hodc kaolin, hodc & dang vién nang gelatin
mém, trong d6 hoat chét theo sang ché dugc tron véi moi truong nudc hodc modi

truong dau, vi du, ddu dau phong, parafin dang 1éng hozc dau oliu.

Céac ché phdm c6 thé tiém nhét dinh 13 dung dich hoic huyén phu chira nuéce
déng truong, va dang t_huéc dan duogc bao ché thuin 161 tir nhii tuong hodc huyén phu
chira m&. Céc ché phém dd néu c6 thé dugc khir trung va/hodc chira céc ta dugc, nhu
13 chét bao quan, chit lam bén, chat thAm uwét hodc chit tao nhil tuong, cic chit didu
khién dung dich, céc mudi dé diéu hoa ap sudt thAm thiu va/hodic chat dém. Ngoai ra,
cac ché phim nay c6 thé con chira cic chit ¢6 gié tri ding trong diéu tri. C4c ché phim
d3 néu duoc diéu ché theo cac phuong phép tuong tng 13 tron, tao hat hoic phu thong
thudmng, va chira khoang 0,1%-75%, hodc chita khodng 1%-50%, hoat chét theo séng

ché.

Ché phim thich hop sir dung qua da bao gém lugng c6 hidu qua cia hop chit
theo sang ché v&i chit mang thich hop. Chat mang thich hop ¢ van chuyén qua da
chira cac dung méi duge dung hip thu dugc dé hd tro su di qua da ctia vat chi. Vi du,
céc thiét bi ding qua da & dang bing din gébm phan chira phia sau, phan chira dyng
hop chét theo sang ché tiy y voi chit mang, ty v v6i hang rao kiém so4t d& vén
chuyén hop chét theo séng ché qua da ctia vét chi & téc d6 da duoc xac dinh trude va
duogc kiém soat qua khoang thoi gian duoc kéo dai, va 1a phuong tién dé bao dam thiét

bi nay gén voi da cda vét cha.

Ché pham thich hop dé sir dung tai chd, vi du, v6i da va mét, bao gdm céc ché
phdm dang dung dich, huyén phu, thudc m, kem, gel chira nuée hodc ché phim dang
xit dwoc, vi du, van chuyén bang sol khi hodc vin chuyén tuong tu. Cac hé thdng van
chuyén tai chd nay cu thé 13 thich hgp dé sir dung ngoai da, vi du, ¢ diéu tri bénh ung
thu da, vi dy, tdc dung phong bénh trong kem, dang dung dich chira nude, dang xit

chéng ning va cac ché phim tuong tu. Vi thé, cic ché phidm nay cu thé 13 thich hop dé
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dung tai chd, bao gdm m§ phém, cic ché phim duogc biét rd trong linh vuc nay. Céc
ché phim nay c6 thé chira chit hoa tan, chit 1am bén, chit ting cudng tinh truong, chét

dém va chat bao quan.

Nhu str dung & ddy, st dung tai chd cling c6 thé bao gdm sir dung bing cach hit
hoic st dung trong mii. Ché phdm nay c6 thé dugc van chuyén thuan loi & dang bt
kho (c6 thé 13 dang riéng 1¢, dang hdn hop, vi du, tron khd véi lactoza, hoic ché phim
dang hat thanh phan duoc trén, vi du, véi phospholipit) tir ché phim hit dang bdt kho
hodc tir ché phém xit sol khi tir binh chira, bom, binh xit, binh phun hoic éng phun
diéu 4p, bao gdm hoic khong bao gdm viée st dung bd phan diy thich hop.

Céc dang liéu dé cho dung qua da hodc tai chd ctia hop chét theo sang ché bao
gém dang bot, dang phun mu, thudc m&, bot nhao, kem, dung dich cho da (lotion), gel,
dung dich, miéng dén va dang hit. Hop chit ¢ hoat tinh nay c6 thé duoc tron trong
cac didu kién duogc khir tring v6i chit mang dwoc dung, va véi chét bao quan, chét

dém hodc chét day bat ky ma c6 thé 1a duoc mong mudn.

Thubc m&, bot nhio, kem va gel, ngoai hop chit c6 hoat tinh theo sang ché, c6
thé chira ta duoc, chéng han nhu chét béo, dau, sap, parafin, tinh bdt, gdbm tragacanth,
cdc dan xudt cta xenluloza, polyetylen glycol, silicon, bentonit, axit silic, bdt talc va

k&m oxit tir ddng vat hodc thuc vat, hodc hdn hop ctia chiing.

Dang bot va dang phun mu c6 thé chira, ngoai hop chét theo sang ché, td duoc
chéng han nhu lactoza, bdt talc, axit silixic, nhdm hydroxit, canxi silicat va bot
polyamit, hoic hdn hop clia cic chit nay. Dang phun mu c6 thé chira thém céc chét
diy thich hop, ching han nhu cloflohydrocacbon va hydrocacbon khéng dugc thé d&

bay hoi, ching han nhu butan va propan.

Dang miéng dén qua da con c6 loi thé bd sung 1a cung cép viée truyén c6 kiém
soat hop chit theo sang ché vao co thé. Cac dang liu dung nay c6 thé dugc tao ra
biang cach hoa tan hodc phan tin hop chét ndy trong méi truong thich hop. Chét ting
cudng hép thu ciing ¢6 thé duge sir dung dé ting dong hop chét qua da. Téc do cua
dong nay c6 thé duge kiém soat bing cach cung cAp mang kiém soat téc do hoic phén

tan hoat chat trong gel hoic chit nén polyme.

Céc ché phém dung cho mét, thuéc m& mét, chat bot, dung dich va tuong tu,

cling duoc du tinh 13 nim trong pham vi séng ché.
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Sang ché con dé xuat duoc phdm dang khan va dang phén lidu chira hop chat
theo sang ché 1am thanh phan hoat tinh, vi nudc c¢6 thé tao didu kién thuan loi cho viée
phén hity cac hop chét nhit dinh. Dugc phim dang khan va dang phan lidu theo séng
ché c¢6 thé duoc bao ché bing cich ding cc thanh phén khan hoic ¢6 luong 4m it va
trong didu kién hoi 4m it hodic d6 4m it. Dugc phém dang khan c6 thé duogc didu ché va
cét gift sao cho tinh khan ban ddu cua n6 duoc gitr nguyén. Do viy, ché phim dang
khan dugc dong g6i bang cach ding cac vét liéu da biét d& ngin ngura su tiép xuc véi
nuée sao cho ché phdm nay duge bao gdm trong cac ché phim kit thich hop. Céc vi du
vé& quy trinh bao géi thich hop bao gdm, nhung khong gi6i han &, 14 kim loai han kin,
c4c loai nhura, dung cu chira lidu don vi (vi dy, dang 6ng), tui déng géi dang vi réng,
va tii dong gbi dang.

Sang ché cling dé xuét duoc pham va dang phan lidu chira mot hodc nhidu chét
dé giam tdc d6 phan hiy ctia hop chét theo sang ché lam hoat chit. Céc chét nay nhu

A"

duoc dé cap ¢ day 1a "chét lam dn dinh” bao gdm, nhung khong chi gidi han & chét
chbng oxi héa nhu 13 axit ascorbic, chit dém duy tri d6 pH, hodc chit dém duy tri do

muoi, v.v.

Dugc phim hoic ché phdm két hop theo sing ché c6 thé & dang liéu don vi
chita khodng 1-1000mg thanh phin hoat tinh cho déi twong ning khoang 50-70kg,
hodc khoang 1-500mg hodc khoang 1-250mg hodc khoang 1-150mg ho#c khoang 0,5-
100mg, hoic khoang 1-50mg thanh phan hoat tinh. Lidu ding cé hiéu qua didu tri
bénh nay ctia mot hop chét, duge phim, hoic ché phidm ciia nd, phu thudc vao phan
loai cta dbi tuong, trong lwong co thé, tudi va céc tinh trang c4 nhan, bénh hoic rdi
loan ndy hoc tinh nghiém trong ctia né duge didu tri. Bac st didu tri, bac si [am sang
hodc bac st thuy co hiéu biét thong thuong céd thé nhanh chéng xac dinh luong cé hiéu
qua cia céc thanh phén hoat tinh can dé phong, diéu tri hodc e ché didn tién cla bénh

hoac rdi loan.

Céc dic tinh liéu duge vién din trén ddy c6 thé duoc kiém nghiém béng céc thir
nghiém in vitro va in vivo st dung cac dong vat c¢6 va vu thé, vi dy, chuot, chudt nhit,
ché, khi hodc co quan, md duge phan 1ap, cac thinh phdm cta ching. Hop chét theo
sang ché c6 thé duge ap dung in vitro & dang dung dich, vi du, dung dich chira nuéc,
va in vivo c6 thé qua dudng tiéu hoa, ngoai dudng tiéu héa, rru thé 1a trong tinh mach,

vi dy, chang han nhu huyén phu hodc dung dich chita nude. Liéu in vitro c¢6 thé nim
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trong khoang 10~ ndng d¢ mol dén 10 ndng d6 mol. Luong c6 hidu quéa diéu trj in
vivo phu thudc vao dudng ding c6 thé ndm trong khoang, khoang 0,1-500mg/kg, hodc
khoang 1-100mg/kg.

Hop chét theo sang ché c6 thé duogce cho dung déng thoi véi, hodc trude hodc
sau, mot hodic nhiéu chit diéu tri khac. Hop chét theo sang ché ¢6 thé duoc cho dung
tach riéng, bang dudng dung gidng hodc khac nhau, hodic hop lai trong cung mdt dugc

phdm nhu 13 c4c chat thude khéc.

Theo mdt phuong 4n, sdng ché dé xuét sin phim chira hop chit c6 cong thirc 1,
II, IIL, IV hodc V, va it nhit mot chit didu tri khac 1am ché phim két hop dé st dung
ddng thoi, tach ridng hodc 14n luot trong lidu phap didu tri. Theo mot phuong én, li€u
phap didu tri nay 1a viéc diéu tri bénh hoic rbi loan do FXR. C4c san phim dugc dé
xuét 1am mot ché phdm két hop bao gdm ché phim chira hop chit ¢ cong thirc I, 11,
IIT, IV hodc V, va chét didu tri khac hop lai trong ciing mét dugce phdm, hoic hop chét
¢6 cong thie L, II, IIT, IV hogic V va chit diéu tri khac & dang tach riéng, vi dy, & dang
bo kit.

Theo mot phuong 4n, sang ché d& xuat duoc phdm chira hop chit c6 cOng thirc
L II, 111, IV hodc V, va chit diéu trj khac. Sang ché du tinh d& xudt duoc phim chira
hop chit c6 cong thire I, I, III, IV hodc V két hop véi axit mat khong gay ddc cd trong
tur nhién, chéng han nhu axit ursodeoxycholic, nhw mdt sy hd trg trong viéc ngan ngua
thiéu hyt vitamin tan trong chit béo c6 thé xay ra tha cép v6i viée didu tri bing chét
chit van FXR. Theo d6, hop chét theo sing ché c6 thé dwoc cho ding ddng thoi axit
mat khong gdy ddc c6 trong tw nhién, dudi dang cac thuc thé tich riéng hodc dudi
dang ché phém don nhét chita hop chéit ¢6 cong thie I, IT, IILIV hodc V, va axit mat cé

trong tu nhién.
Tuy y, dugce phém c6 thé chira ta duoc duoc dung, dugc mo ta trén day.

Theo mdt phuong 4n, sang ché d& xudt b kit chira hai hogc nhiéu dugc phdm
riéng biét, it nhit mot trong s& chung chira hop chét ¢6 cong thie I, II, 111, IV hoic V.
Theo mdt phuong 4n, b kit bao gdbm cac phwong tién dé duy tri cach riéng biét cac
dugc phim d& néu, ching han nhu binh chtra, binh dinh mirc, hogic tai phoi kim loai
dinh muc. Vi du v& bo kit nay tui vi rong, dic trung dugce st dung dé déng géi vién

nén, vién nang va tuong tu.
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B kit theo sang ché c6 the dugc str dung dé cho dung cac dang liéu khac nhau,
vi dy, qua dudng miéng va ngoai dudng tiéu hda, dé cho dung cac ché phim tach riéng
& céc khoang liéu khac nhau, hoic d& chudn d6 ché phim tach riéng véi ché pham

khac. D& hd trg thuc hanh, bg kit theo sang ché dic trung 14 chita huéng dén sir dung.

Theo céc lidu phép diéu trj két hop clia sang ché, hop chét theo sang ché va chét
didu tri bénh khac c6 thé duoc san xuét va/hodic bao ché tir cung hodc tir cac nha san
xuit khac nhau. Hon nita, hop chat theo sdng ché va chat didu tri bénh khéc c6 thé
cting dugc mang trong mot liéu phép diéu tri két hop: (i) trude khi gidi thidu san phim
két hop nay véi bac st diéu tri (vi du, trong trudng hop b kit bao gdm hop chit theo
sang ché va chét didu tri bénh khac); (ii) do bac si diéu tri (hodc dudi su huéng din
clia bac st diéu tri) ngay trudce khi cho dung; (iii) do bénh nhén, vi du, trong vi€c dung

tudn tu hop chat theo sang ché va chat didu tri bénh khac.

Theo do, sang ché dé xuit hop chét ¢c6 cong thue I, I1 III, IV hodc V dé st dung
trong diéu tri tinh trang hodc bénh do FXR, trong dé thudc dugce bao ché d cho dung,
hodc cho dung véi, chét diéu trj khac. Sang ché con d& xuét hop chét c6 cong thic I, I,
III, TV hozc V dé dung trong phwong phap didu tri tinh trang hodc bénh do FXR, trong
do hop chét co6 cong thie I, II, TILIV hodc V dugce didu ché dé cho dung, hodc cho
dung véi, chit diéu tri khac. Sang ché con d& xudt chét didu tri khac d ding trong
phuong phép diéu trj tinh trang hodc bénh do FXR, trong d6 chét didu tri khéc dugc
diéu ché dé cho dung, hodc cho dung vai, hop chit ¢6 cong thie I, IT, III, IV hodc V.

Séng ché ciing d& xuit hop chét c6 cong thirc I, II, III, IV hodc V dé sir dung
trong diéu tri tinh trang hodc bénh do FXR, trong d6 bénhi nhén nay trudc do, (vi du,
trong vong 24 gid) dugc diéu tri béng chét didu tri bénh khéc. Theo cach khéc, sang
ché dé xuit chit didu tri bénh khéc dé su dung trong diéu tri tinh trang hodc bénh do
FXR, trong d6 bénh nhén nay trudc d6 (vi du, trong vong 24gid) duge diéu tri bang
hop chét ¢6 cong thire I, IT, 111, IV hodc V.

Céc phuong 4n bd sung
Sang ché con bao gdm céc phwong 4n bd sung duge mo ta & day.

Phuong 4n 1. Hop chét c6 cong thitc (I), hoic mudi duge dung, chit hd bién

hodc chat ddng phén 14p thé ciia no,
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Y— |2
ZL@‘)}\(LS\N/L
Zz’ / \1
N, 7/ N/\N L
/

ARy A

@,

trong dé:

R% 14 vong A hodc Ci. alkyl; trong d6

vong A 1a aryl; heteroaryl ¢6 5 dén 10 canh chira 1 dén 3 nguyén tir khac loai la N, O
ho#ic S; hodc C37 xycloalkyl; vong A nay khong duge thé hoic duge thé béng 1 &n2
phén tir thé doc 1ap 1a R?;

vong B 14 aryl; heteroaryl c6 5 dén 10 canh chira 1 dén 3 nguyén tir khéc loai 1a N, O
hodc S; hodc Cs.7 xycloalkyl; va vong B niy khong duoc thé hodic duge thé bing 1 dén
2 phan tir thé doc 1ap 1a R?;

X 1a (CR*RY);

Y 1a O, (CR*R%), hodc *O(CR*R%), trong d6 “*” biéu thi diém gin cta Y voi vong
chtra cac nguyén tr Z trén vong;

mdi Z!, 72, 73, va Z* ddc 1ap 1a CR3 hoic N;

L' 1a *!-(CR*R)12-, trong d6 “*! biéu thi diém gin cta L' v6iN;

L? 1a *2-(CR*R%)12-, *2-( CR*R’)-C(O)-NR, *2(CR*R%),-O-, *2-(CR*R%),-NR-, *2-
(CR*R%)2-SO;-, hogc *2-(CR*R%)-C(0)-NR-(CR*R%); trong d6 “*2” biéu thi diém gin
cta L2 v4i N;

L? 1a-C(0)-;

mdi R? doc 14p 14 halo, Ci alkyl, hodc Ci alkyl duoc thé halo;

mdi R? ddc 14p 14 hydro, halo, hodc Cisalkyl; va

R, R* va R’ doc 14p 1a hydro ho#c Ci-6alkyl.

Phuong 4n 2. Hop chét theo phuong 4n 1, hoic mudi, chit hd bién hodc chit

ddng phan 14p thé cta né, trong d6 hop chit nay dugc dai dién béi cong thuc (II),
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(0]
RO OH
v=x &
'Z1WN/
z2 | 1
\\Z3~zit NN :
/ (I

trong dé

R 1a vong A hodc Cigalkyl; trong d6

vong A dugc chon tir phenyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl va Cs.
xycloalkyl, mdi gbc ndy khong duoc thé hoic dugc thé bing 1 dén 3 phin tir thé doc
lap 1& R?; trong d6 L3 va R? c6 thé dugc gén v6i cac nguyén tir vong gidng nhau hoidc
khéc nhau ctia vong A; va Cisalkyl tity ¥ duoc thé bing 1dén 2 Cisalkyl;

vong B duoc chon tir phenyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1H-indolyl,
va Cs.7 xycloalkyl, mdi gbc nay khong dugc thé hodc duogc thé bing 1 dén 2 phéan tir
thé doc 1ap 1a R%;

X 1a (CR*RY);

Y 1a O, (CR*R®) hodc *O(CR*R?), trong d6 “*”biéu thi diém gin ctia Y v6i vong chira
cac nguyén tir Z trén vong;

mdi Z1, 72, 73, va Z* doc 1ap 1a CR? hoic N;

L!1a -(CR*R%)12-,

L? 1a *2-(CR*R%)12-, *2-(CR*R%)-C(0)-NR-, *2-(CR*R*),-O-, hoic *2-(CR*R%),-NR-;
trong d6 “*2” bidu thj diém gén ctia L2 v6i N; va

mdi R? doc 1ap 1a halo, hydroxyl, Cialkyl, hodc Ci.6alkyl duge thé halo;

mdi R? doc 1ap 13 hydro, halo, hoic Cialkyl;

R, R* va R’ doc 1ap 1a hydro hodc Ci.¢alkyl.

Phuong 4n 3. Hop chit theo phuong 4n 1 hoic 2, hoic mudi duoc dung, chit hd
bién hodc chét déng phén lap thé cia no, trong d6 R duge chon tir *3-CH,C(CHs)o-,
*3.CH2CH(CH3)-, va *3-xyclopropan-1,1-diyl-, trong d6 “*3” bidu thi diém gén ctia R
voiL2,

Phuong 4n 4. Hop chat theo phwong 4n 1 hoic 2, hoic mudi dugc dung, chat hd
bién hozic chit ddng phén 1ap thé ciia no6, trong d6 hop chét nay duoc dai dién bai cdng
thue (IID):
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Y—X 2
Z'— A+
Z\Z\ / / \N L1
VAR A N~

(11
trong do
vong A 1a phenyl hodc pyridyl, mdi gc niy khong duoc thé hodic duoc thé bing 1 dén
2 phan ttr thé doc 1ap 1a R%;
vong B dugc chon tir phenyl, pyridyl, 1H-indolyl, va xyclopentyl, moi gdc nay khong
dugc thé hogic duoc thé bing 1 dén 2 phén tir thé doc 1ap 1a R?;
L! 14 -(CR*R?)-,
L? dugc chon tr *2(CHp)-, *2-CH,C(O)NH-, *2-CH(CH;)C(O)NH-, *2-
CH2C(O)NHCH,-, *2-(CH2)20-, va *2-(CH2);NH-; trong d6 “*?” biéu thi diém gén cta
L2 véiN;
X 1a CHy;
Y dugc chon tir O, CHz, C(CHa),, va *O-CHy, trong d6 “*” biéu thi diém gin ctia Y
v4i vong chira céc nguyén tr Z trén vong;
Z'1a CR3 hoic N;
7*1a CR?;
Z31a CR?;
Z*1a CR3 hoic N; va
mdi R? doc 1ap dugce chon tir halo, metyl, va triflometyl.;
mdi R3 ddc 1ap 1a hydro, halo, hodc Cisalkyl; va
mdi R* va R’ ddc 1ap la hydro hodc metyl.

Phuong 4n 5. Hop chit theo phuong 4n bat ky trong sé cac phuong 4n 1 dén 4,
hodc mudi dugc dung, chit hd bién hodc chit ddng phan 14p thé cua né, trong d6 Y la
0.

Phuong 4n 6. Hop chét theo phuong an bit ky trong sé céc phuong 4n 1 dén 5,
hoic mudi dugce dung, chit hd bién hodc chét déng phan 1ap thé ctia no, trong d6 L' 1a
-CHaz-.
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Phuong 4n 7. Hop chét theo phuong 4n bat k¥ trong sb cac phuong 4n 1 dén 6,
hodic mubi duge dung, chit hd bién hogc chit déng phén lap thé cta no, trong d6 L?
dugc chon tir *2-(CHz)-, *2-CH2C(O)NH-, *2-(CH,),0-, va *2-(CH,),NH-; trong d6

“*2* bieu thi diém gin cua L? véi N.

Phuong 4n 8. Hop chét theo phwong 4n bt ky trong sb cac phwong 4n 1 dén 6,
hodc mudi duge dung, chét hd bién hodc chit déng phén lap thé cta no, trong d6 L2 1a
*2_(CHo)-.

Phuong 4n 9. Hop chét theo phuong 4n bt ky trong sb cac phuong 4n 1 dén 8,
hogc mudi duge dung, chat h3 bién hodc chit ddng phén 1ap thé ciia né, trong d6 mdi

R? doc 1ap 1a flo hodc metyl.

Phuong 4n 10. Hop chét theo phuong 4n bat ky trong s cac phuong 4n 1 dén 9,
hoiic mudi dugc dung, chét hd bién hoic chat déng phén lap thé cta no, trong d6 mdi

R? doc 1ap duoc chon tir hydro, flo, cloro, va metyl.

Phuong 4n 11. Hop chét theo phuong 4n bat ky trong s cac phuong 4n 1 dén 9,
hodic mudi dugc dung, chit hd bién hodc chit ddng phan 14p thé cua no, trong do
Z! duoc chon tir CH, CF, CCH3, va N;
7? dugc chon tir CH, CF, CCl, va CCH3;
73 dugc chon tir CH, CF, CCl, va CCHs; va
Z*1a CH hoic N.

Phuong 4n 12. Dugc phdm chira Ivong c6 hidu qua didu tri bénh cia hop chét

theo phuong 4n bat ky trong s6 cac phuong 4n 1 dén 11 va cht mang duge dung.

Phuong 4n 13. Ché phim két hop chira luong c6 hidu qua diéu tri bénh cta hop
chit theo phwong 4n bt ky trong s6 cac phuong an 1 dén 11, va chit didu tri bénh thr
hai hitu ich trong viéc diéu tri chimg & mat, bénh t mat trong gan, bénh & mat cam tng
bdi estrogen, bénh r mat do dung thudc, bénh & mat khi mang thai, bénh & méit lién
quan dén dinh dudng ngoai dudng tiéu hoa, bénh xo gan mat nguyén phat (PBC), bénh
viém duong mét gy xo gan nguyén phat (PSC), bénh (t mat trong gan tién trién do di
truyén (PFIC), bénh gan & m& khong do rugu (NAFLD), bénh gan nhiém m& khong
do rugu (NASH), tdn thuong éng din mat do thudc, s6i tui mat, chai xo gan, chai xo
gan do ruou, bénh xo hda nang, tic nghén éng mat, séi mat, chimg xo gan, rbi loan

lipit mau, xo vita ddng mach, bénh tiéu dudng, bénh than do tiéu dudng, bénh viém
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loét, bénh vang da so sinh, phong bénh vang da nhan ndo, bénh tic tinh mach, ching
cao huyét 4p tinh mach cira, hoi chung chuyén hoa, ting cholesterol mau, phét trién

quéa murc vi khuan duong rudt, hodc roi loan chirc ning cuong duong.

Phuong 4n 14. Hop chét theo phuong 4n bét k¥ trong s6 cic phuong 4n 1 dén
11 dé str dung trong phwong phép diéu tri tinh trang do thy thé farnesoit X (FXR) & déi
trong mic tinh trang niy, baol gdm viée cho dbi tuong dung lwong c6 hiéu qué diéu tri
bénh ctia hop chét theo phuong 4n bit ky trong s6 cac phuong 4n 1 dén 11, hodc duge

phdm ctia n6, va tity ¥ két hop voi chét didu tri bénh thir hai.

Phuong 4n 15. Dugc phdm chita hop chét theo phuong an bat ky trong sb céc
phuong an 1 d&n 11 ¢ dung trong viée diéu tri tinh trang do FXR.

Phuong 4n 16. Hop chét c¢6 cong thirc (VI)

Y—X L2

Y

Z\.\z3~zi‘ NN L
/ (VD

trong do:

vong A la phenyl hodc pyridyl, mdi gbc niy khong dugc thé hodc dugce thé bing 1 dén

2 phén tir thé doc 1ap 1a R

vong B duoc chon tir phenyl, pyridyl, 1H-indolyl, va xyclopentyl, m&i gbc nay khong

dugc thé hodc dugc thé bing 1 dén 2 phén tir thé doc 1ap 1a R%;

L! 13 -(CR*R)-,

L2 dugce chon tir *2-(CHy)-, *2-CH2C(O)NH-, *2-CH(CH3)C(O)NH-, *2-(CH,),0-, va

*2_(CH2)2NH-; trong d6 “*?” biéu thi diém gén ctia L2 v6i N;

X 1a CHy;

e duoc chon tr O, CHa, C(CH;3),, va *O-CHa, trong d6 “*” biéu thi diém gin cta Y

v6i vong chira cac nguyén tir Z trén vong;

Z!' 14 CR? hoic N;

7?13 CR3;

Z?1a CR3;
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Z*1a CR? hoic N;

mdi R? doc 1ap duge chon tir halo, metyl, va triflometyl.;
mdi R3 doc 14p 1a hydro, halo, hodc Ci-alkyl;

mdi R* va R® doc 1ap 14 hydro hodc metyl; va

R 14 Crsalkyl.
Phuong 4n 17. Hop chét theo phwong 4n phuong 4n 16, trong d6 Y 14 O.
Phuong 4n 18. Hop chit theo phwong 4n phuong 4n 16, trong d6 L! 14 -CHo-.

Phuong 4n 19. Hop chit theo phwong 4n phuong an 16, trong d6 L? duoc chon
tir *2-(CHp)-, *2-CH,C(O)NH-, *2-(CH.),0-, va *?-(CH2):NH-; trong d6 “*?” biéu thi

diém gin ctia L2 v6i N; va cu thé hon 13, trong d6 L2 1 -CH,-.

Phuong an 20. Hop chét theo phuong an phuong 4n 16, trong d6 mdi R? ddc lap
la flo hodc metyl.

Phuong 4n 21. Hop chét theo phuong an phuong 4n 16, trong d6 mdi R? doc 1ap

dugc chon tir hydro, flo, cloro, va metyl.

Phuong 4n 22. Phuong phép diéu ché dang tinh thé cta axit 4-flo-3-(2-(8-flo-N-
(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)
axetamido)benzoic, bao gdm budc cho axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-
1,4-dihydrochromeno(4,3-c]pyrazol-3-carboxamido) axetamido)benzoic phan Ung véi
2-amino-2-hydroxymetyl-propan-1,3-diol trong dung méi ching han nhu dung méi

metanol:diclometan (ty 1& 1:1 theo thé tich).

Phuong 4n 23. Dang tinh thé cta axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido) axetamido)benzoic dugc
tao ra theo phuong én 22; va cu thé hon 13, trong dé dang tinh thé da néu c6 nhiét do
néng chay 1a khoang 125°C khi duge xéac dinh boi thiét bi do nhiét quét vi sai.

Phuong 4n 24. Phuong phép diéu ché dang tinh thé cta axit 4-flo-3-(2-(8-flo-N-
(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)
axetamido)benzoic, bao gém budc: (i) cho axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido) axetamido)benzoic trong

dung méi ching han nhu metanol phan tng v&i L-arginin chtra nuée; va (ii) tly v, tinh
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thé héa tiép chét rin thu duoc tir (i) trong dung mdi ching han nhu dung moi

axetonitril: metanol (2:1 theo thé tich).

Phuong 4n 25. Dang tinh thé ciia axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido) axetamido)benzoic dugc
tao ra theo phuong 4n 24; va cu thé hon 13, trong d6 dang tinh thé d4 néu c6 nhiét do

néng chay 1a khoang 206°C khi dugc céc dinh boi thiét bi do nhiét quét vi sai.

Phuong 4n 26. Phuong phép diéu ché dang tinh thé cta axit 4-flo-3-(2-(8-flo-N-
(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)
axetamido)benzoic, bao gém budc: (i) cho axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido) axetamido)benzoic trong
dung méi ching han nhu metanol phan tmg v&i L-lysin chira nude; va (ii) tuy y, tinh

thé hoa tiép chét rin thu duoc trong (i) trong dung méi ching han nhu axetonitril.

Phuong 4n 27. Dang tinh thé ciia axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido) axetamido)benzoic dugc

tao ra theo phuong an 26.

Phuong 4n 28. Phuong phap diéu ché dang tinh thé cta axit 4-flo-3-((2-(8-flo-
N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic, bao gdm budc cho axit 4-flo-3-((2-(8-flo-N-(3-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic phan ung véi 2-amino-2-hydroxymetyl-propan-1,3-

diol trong dung méi ching han nhu metanol.

Phuong 4n 29. Dang tinh thé cia axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic ~ duoc
tao ra theo phuong 4n 28; va cu thé hon 13, trong d6 dang tinh thé da néu cé nhiét do

néng chay 1a khoing 160°C khi dugc cac dinh boi thiét bi do nhiét quét vi sai.

Phuong 4n 30. Phuong phap diéu ché dang tinh thé cta axit 4-flo-3-((2-(8-flo-
N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic, bao gdm budc: (i) cho axit 4-flo-3-((2-(8-flo-N-(3-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)etyl)amino)benzoic trong dung mdi chdng han nhu metanol phan Ung vai
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L-arginin chira nudc; va (ii) tiy y, tinh thé héa tiép chét rén thu dugc tir (i) trong dung

mdi ching han nhw axetonitril.

Phuong 4n 31. Dang tinh thé cia axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic ~ duoc
tao ra theo phwong 4n 30; va cu thé hon 13, trong d6 dang tinh thé d& néu c6 nhiét do

néng chay 1a khoang 161°C khi dugc cac dinh béi thiét bi do nhiét quét vi sai.

Phuong én 32. Phuong phép diéu ché dang tinh thé cua axit 4-flo-3-(2-(8-flo-N-
(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic, bao gdm budc cho axit 4-flo-3-(2-(8-flo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic trong dung méi ching han nhu metanol phan ung véi

L-arginin chira nudec.

Phwong 4n 33. Dang tinh thé cua axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-
metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)axetamido)benzoic ~ duoc
tao ra theo phwong 4n 32; va cu thé hon 13, trong d6 dang tinh thé da néu c6 nhiét do

néng chay 1a khoang 206°C khi dugc cac dinh bai thiét bi do nhiét quét vi sai.

Phuong 4n 34. Phuong phép diéu ché dang tinh thé cta axit 4-flo-3-(2-(8-flo-N-
(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic, bao gém bude: (i) cho axit 4-flo-3-(2-(8-flo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic trong dung mdi chéng han nhu metanol phan Ung véi
natri hydroxit chira nuéc; va (ii) tiy y, tinh thé hoa tiép chét rén thu duoc trong (i)
trong dung mdi chang han nhu axetonitril.

Phwong 4n 35. Dang tinh thé cua axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic ~ duoc
tao ra theo phuong 4n 34; va cu thé hon 13, trong d6 dang tinh thé da néu c6 nhiét do
néng chdy 13 khoéng 161°C khi duoc cac dinh bai thiét bi do nhiét quét vi sai.

Phuong 4n 36. Phuong phap didu ché dang tinh thé ctia axit 4-((N -benzyl-8-clo-
1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)metyl)benzoic, bao gdm
buéc cho axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
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carboxamido)metyl)benzoic phan Umg véi 2-amino-2-hydroxymetyl-propan-1,3-diol

trong dung mdi chéng han nhu metanol.

Phuong 4n 37. Dang tinh thé cia axit 4-(N -benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic dugc tao ra theo
phuong 4n 36; va cu thé hon 13, trong d6 dang tinh thé da néu c nhiét d6 néng chay 1a

khoang 195,6°C khi duoc cac dinh béi thiét bi do nhiét quét vi sai.

Phuong 4n 38. Phuong phap diéu ché dang tinh thé cta axit 4-(N-benzyl-8-clo-
1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic, bao gdm
budce: (i) cho axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic trong dung mdi ching han nhu axeton phan tng véi
meglumin chita nudc; va (ii) tily y, ngoai ra bao gdm budc gia nhiét chét rin thu duoc

trong (i) & nhiét d6 nam trong khoang tir 60-90°C (vi du, khoang 80°C).

Phuong 4n 39. Dang tinh thé coa axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic dugc tao ra theo
phuong 4n 38, budc (i) c6 diém nhiét d6 loai nudc & khoang 71°C khi duoc cac dinh
béi thiét bi do nhiét quét vi sai; hoic thu duge khi gia nhiét tiép trong budc (i) ¢6
nhiét d6 nong chay 1a khoang 167,5°C khi dugc cac dinh béi thiét bi do nhiét quét vi

sai.

Phuong 4n 40. Phuong phép di€u ché dang tinh thé cta axit 4-(N-benzyl-8-clo-
1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic, bao gbm
bude: (i) cho axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic phan tng véi meglumin trong dung méi ching han nhu
metanol; va (ii) ngoai ra bao gdm budc gia nhiét cic chét phan {mg & nhiét d6 ndm
trong khoang 60-90°C.

Phuong 4n 41. Dang tinh thé cua axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic dugec tao ra theo
phuong 4n 40; va cu thé hon 13, trong d6 dang tinh thé nay c6 nhiét do néng chay la
khoang 180,6°C khi dugc céc dinh bdi thiét bi do nhiét quét vi sai.
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Quy trinh diéu ché hop chit theo sang ché

Hop chét theo sang ché c6 thé duoc diu ché bing céc con dudng dugc mo ta
trong céc so d6 sau hoic trong phan Vi dy thuc hién sang ché. T4t ca céc phuong phép
duge mé ta & ddy c6 thé duoc thyc hién theo thir ty thich hop bét k¥ trir phi c6 dé cap
khéc & déy hodc mau thun rd rang véi ngit canh.

Hop chét ¢6 cong thic (I) trong d6 L! 1a metyl, L? 1a *2-CH,C(O)NH-, L3 14
C(0) va R 14 vong A c6 thé dugc diu ché theo so dd 1:

@—COOH

Yo )
z3 W ‘ @ 1) HATU, DIEA HN
OH \/NQL COOMe T~
2) KOH N—N
(Vl) (Vlla) W

Sodd 1

Hop chét ¢6 cong thic (I) trong d6 L! 1a metyl, L? 1a *2-CH,C(O)NH-, 1.} 13
C(0) va R 1a vong A c6 thé duoc didu ché theo so dd 2:
@COOH.

Y\x
Zs N/\ 1) HATU, DIEA
z COOMe N\
/ 2) KOH N-N

- N
N N 74 ~ \ \\
(VIIb) Z5 N
(V1) 2 J_x O e
\21 Y/
So dd 2

Hop cht ¢6 cong thire (I) trong d6 L' 1a metyl, L2 1a *2-(CH,),NH-, L? 1a C(O)

va R®1a vong A c6 thé dugc didu ché theo so dd 3:
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225 Ny H 0
i o ~ N~ 1) HATU, DIEA
2N + N OMe —————»
z L on H 2) KOH N
AN Z4 ) N\\
i) (Vlic) z5

So db 3

Hop chit c6 cong thirc (T) trong d6 L! 1a metyl, L2 1a *2-(CH,),0-, L3 1a C(O) va

RO 14 vong A c6 thé duoc didu ché theo so dd 4:
2521 .
2y AN HQ,
G o 9 "
H
.\,N N ")

(Viid) cl Z,;’ DIAD THF, PPhg
PN

MeQO” "N” "OMe
NMM
QOH
COoMe /
0 o]
e KOH (chira nwdr),
\N—N THF-MeOH \N’N
SR RSO
22 77Ny X o Lty X
So db 4

Hop chét c6 cong thire (I) trong d6 L! 1a metyl, 1.2 1a *2-CH,C(O)NH-, L3 14
C(0) va R 1a Cy-galkyl co thé duwgc didu ché theo so dd 5:
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FAP A \ (o]
Z;:‘QM . oxalyl clorua 23 Z‘W ~ LIOH ia \)\‘OH
%4 =Y
sN
vh (Vile) o (Vi)
AN

HzN-RO-CO,Et Zs \)L LIOH z’ \)\NH
NH e
HATUDIEA 72 THF/MeOH/H,0 z‘iz( » (
Kl R\coza M cozm
So dd 5

Hop chit c6 cong thic (I) trong d6 L! 1a metyl, L2 1a *2-(CH,)-C(O)NH(CH,),
L3 14 C(0) va R%1a vong A c¢6 thé duoc diéu ché theo so db 6:

AN
NN NN o
Z4 \\ o Q /Z4 A K
z3 NJ&\OH NH,-(CH,)-R%-CO,Et Z5 S N\)\\NH
2N, X HATU/DIEA 22N X \\
~z7 Ny r AN Ro-CO2E
(VIIf)

AN
O
. /24\ “ \ (o]
Y 22 A x
THF/MeOH/H,0 7y ( \\ £0-CO0H

So dd 6

Trong mdi so @b 1-6 néu trén, X, Y, Z!, 72, 73, Z*, A va B nhu dugc x4c dinh
trong phuong 4n bét ky trong s& céc phwong 4n trén. Thuong 1a, 161 ba vong (VI) dugc
ghép cdp voi chudi bén amit (VIla, VIIb, VIIc, VIId hoic VIIe) ciing hodc khong cung
v6i viée st dung tAc nhan ghép ciip amit thich hop ching han nhw HATU; theo sau bi
qua trinh thiy phan d tao ra hop chét ¢6 cong thie (I).

Trong mdi so dd 1dén 5 néu trén, 151 ba vong (VI) ¢6 thé duge didu ché theo so
dd 7 trong 46 X, Y, Z!, 7%, 7} va Z* nhu dugc xéc dinh trong phuong 4n bét ky trong

s& céc phuong 4n trén. Cac didu kién dic trung duoc dua ra 1am vi du dién hinh cia
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qué trinh tdng hop etyl 2-(6-clo-4-oxochroman-3-yl)-2-oxoaxetat (I-1), etyl 8-clo-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxylat (I-3) va axit 8-clo-1-metyl-
1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxylic (I-4), dudi day.

Zf
2277 X
2 2
~zt 1 N
t
N
1 Zi Y.
{_'2‘2\ Y‘“*x NaHMDS %2 _y X o CHaNHNH, \
3 N 3 [ —
i 7 dietyl oxalat T4 £t *
o z2,2‘\ Yax
55 o}
\24’ ==
A 1 ¥/
2 2™ z AN N Et
g 0 NaOH » 0
zt = p _— 2z = p
Et H
N N
A A
Sodd 7

Trong so dd 1 néu trén, chudi bén amit (VIIa) c6 thé dugc didu ché theo so dd
8, trong d6 A va B nhu dwoc x4c dinh trong phuong 4n bat ky trong s céc phuong 4n
trén. Céc diéu kién diac trung duoc dua ra 1am vi du dién hinh cia qud trinh téng hop

metyl 4-flo-3-(2-((3-flobenzyl)amino)axetamido)benzoat (I-16), dudi day.

)J\/Br

Br DIEA, CH,Cl, COOMe K,CO;, DMF

NH, 0
MeOOC@ HN)k/Br /\NH2
OSSN0
H

So dd 8

Trong so dd 2 néu trén, chudi bén amit (VIIb) c6 thé duoc didu ché theo so dd
9, trong d6 A va B nhu dugc x4c dinh trong phuong 4n bat ky trong sé cac phuong 4n
trén. Cac diéu kién dic trung duoce dua ra lam vi du dién hinh ctia qué trinh téng hop

metyl 4-((benzylamino)metyl)benzoat (I-23), dudi day.
NaBH A~
" (Dreon 2 GG
¥ HTl/ ® " MeoH : COOMe
)

Sodd 9
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Trong so dd 3 néu trén, chudi bén amit (VIIc) c6 thé duoc didu ché theo so dd
10, trong d6 A va B nhu duoc x4c dinh trong phuong 4n bat ky trong sb cac phuong 4n
trén. Cac diéu kién dic trung duoce dua ra lam vi du dién hinh cua qué trinh téng hop
metyl 3-((2-((tert-butoxycarbonyl)amino)etyl)amino)-4-flobenzoat (I-44), metyl 3-((2-
aminoetyl)amino)-4-flobenzoat (I-45) va metyl 4-flo-3-((2-((3-flobenzyl)amino)
etyl)amino)benzoat (I-46), dudi day.

H 0]

0
HoN MeOH/AcOH/NaCNBH; y
20N OMe BocHN™ >~ \@OMe
O4\/NHBoc
0
2o (& i
Lo & H
N
TFA/CH,Cl, HQN/\/N\@/U\OMe ﬁ/\/ \@XOMe

NaBH,, MeOH

So dd 10

Trong so dd 4 néu trén, chudi bén amit (VIId) c6 thé dugc diéu ché theo so db
11, trong d6 B nhu dugc x4c dinh trong phuong 4n bat ky trong sé céc phuong 4n trén.
Cac diéu kién dic trung dugc dwa ra 1am vi du dién hinh ctia qua trinh téng hop 2-((2-

flobenzyl)amino)etanol (I-72), dudi day.

H,N
HO
/CHO NaCNBH; ’
N
AcOH, MeOH N 0H
Sodd 11

M3i budc phan tng c6 thé duoc tién hanh theo phuong thirc da biét dbi véi
ngudi c6 hidu biét trung binh trong linh vuc nay. Vi dy, phan tng c6 thé duoc tién
hanh khi c¢6 mit chét pha lodng hoic dung méi thich hgp hodc hdn hop cia ching.
Phan Ung cling cé thé duge thuc hién, néu can thiét, khi c6 mat axit hodc bazo, véi
viéc gia nhi€t giam hodc gia nhiét tdng, vi dy, trong khoang nhiét do tir xép xi -30°C
dén x4p xi 150°C. Céc vi du cu thé, phan img duoc tién hanh & khoang nhiét do xap xi
0°C dén 100°C, va cu thé hon 1, & khoang nhiét do tir nhiét d6 phong dén x4p xi 80°C,

trong mach phéan tng kin hodc md& va/hodc trong mdi truong khi tro, vi dy, nito.
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Sang ché ciing dé cép dén cac dang ctia quy trinh nay trong d6 hop chit ¢ thé
thu dugc 1a chét trung gian & giai doan bit ky cta quy trinh nay duoc st dung lam
nguyén liéu ban ddu va cac bude con lai cia quy trinh dugc thyuc hién, hodc trong do
nguyén liéu ban dau duoc tao ra trong céc didu kién phan ung hodc dugc st dung &
dang chét dan xuét, vi dy, & dang duoc bao v¢ hodc & dang mudi, hodc hop chét c6 thé
thu dugc bdi quy trinh theo sang ché dugc tao ra trong céc didu kién cua quy trinh va
dugc xtt ly thém tai chd (in situ). Hop chit theo sang ché va cac chét trung gian ciing
c¢6 thé duge chuyén héa 14n nhau theo céc phuong phép nhin chung 13 da biét voi
ngudi c6 hiéu biét trung binh trong linh vyc nay. Cac chit trung gian va san phim cudi
c6 thé duogc didu ché va/hode tinh sach theo cac phwong phap tiéu chudn, vi du, str

dung céc phuong phép sic ky dd, phuong phéap phéan bd, (t4i) két tinh héa, va tuong tu.

Trong cac phan ing duoc md ta, cac nhém chiic phén ung, vi dy, cdc nhém
hydroxyl, amino, imino, thio hodc carboxy, trong d6 céc nhém niy dugec mong mudn
trong san pham cudi, ¢6 thé dugc bao vé dé tranh viéc tham gia phan g khéng mong
mudn clia chiing. Mt dic tinh ciia cc nhém bao vé d6 1a ching c6 thé dugc loai bo d3
dang (tic 1a khong xut hién céc phan tmg thir cip khong mong mudn) vi du, bing cac
qué trinh dung mdi phan, khir, quang phén ly hodc theo céch khéc 1a & cac didu kién
sinh 1y (vi du, bing qua trinh phan cét enzym). C4c nhém bao vé thong thudng c6 thé
duoc sir dung theo tiéu chuin thyc hanh (xem trong, vi dy, T.W. Greene va P. G. M.
Wuts trong “Protective Groups in Organic Chemistry,” 4™ Ed., Wiley-Interscience,

2006, va céc phién ban sau ndy cta no).

T4t c& céc budc cla quy trinh néu trén duge d& cip trude va sau day c6 thé
duoc tién hanh trong céc diéu kién phan g da biét dbi voi ngudi ¢ hiéu biét trung
binh trong linh vuc nay, bao g?)m cac diéu kién duge dé cap cu thé, khi khéng c6 mit
hodc, thong thuong 14, khi c6 mat dung mdi hoic chét pha lodng, vi du, dung mdi hoic
chit pha lodng tro di véi cac chat phan ung dugc sir dung va pha lodng ching, khi
khong c6 hodc c6 mit chit xuc tic, tdc nhan co dic hodc trung hoa, vi du, chét trao dbi
ion, chéng han nhu chit trao dbi cation, vi dy, & dang H*, phu thudc vao ban chit cia
phdn tmg va/hodic clia cac chat phén umg & nhiét d6 tdng, binh thudng hodc giam, vi
du, & khoang nhiét d¢ tir khoang -100°C dén khoang 190°C, bao gdm, vi du, tir x4p xi -
80°C dén xAp xi 150°C, vi dy, & tir -80 dén -60°C, & nhiét do phong, & tir -20 dén 40°C
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hodc & nhiét d6 hdi luu, dudi ap suét khong khi hoic trong mach kin, néu thich hop

duai ap suét, va/hodc trong khi tro, vi du, dudi khi argon hodc nito.

O tit ca cac giai doan cia phan tmg, hdn hop cac chit ddng phan duge tao
thanh c6 thé dugc phan tach thanh cac chit déng phén riéng 1, vi du, chit ddng phan
khong d6i quang hodc chit déng phan ddi anh, hoic thanh bat ky hdn hop chit ddng
phan dwgc mong mudn, vi dy, raxemic hoic hdn hop chit ddng phan khong dbi quang.
Hon hop cac chit ddng phan c6 thé thu duoc theo sang ché c6 thé dwoc phan tach theo
phuong thirc d3 biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc nay thanh cac
chit déng phén riéng 1é; chit déng phan khong ddi quang c6 thé dugc phan tach, vi du,
bing cach phan bd gifta cac hdn hop dung méi da pha, tai két tinh héa va/hodc phan
tAch bing sic ky, vi du, qua silicagel hoic bing vi du, sic ky 16ng 4p sudt trung binh
qua cdt pha dao, va rexemat c6 thé dwoc phan tach, vi du, bang cach tao mudi voi tac
nhan tao mudi tinh khiét quang va phan tach hdn hop cht déng phan khong déi quang
cling c6 thé thue hién, vi du, bing phuong phap két tinh phan doan, hoic bing cich

sic ky qua vat lidu cot quang hoat.

Céc dung mdi ma tir nhitng dung mdi thich hgp cho phan tmg cu thé bat ky c6
thé dwgc chon bao gbm céc dung mdéi dugc dé cap cu thé hoic, vi du, nudc, este,
ching han nhu alkanoat ngén cta alkyl mach ngin, vi du, etyl axetat, ete, ching han
nhu ete béo, vi du, dietyl ete, hodc ete dang vong, vi du, tetrahydrofuran hodc dioxan,
hydrocacbon vong thom dang 16ng, chéng han nhu benzen hodc toluen, ancol, chéng
han nhu metanol, etanol hodc 1- hodc 2-propanol, nitril, chéng han nhu axetonitril,
hydrocacbon halogen hda, chéng han nhu metylen clorua hodc cloform, amit cua axit,
ching han nhu dimetylformamit hoic dimetyl axetamit, bazo, ching han nhu bazo nito
di vong, vi du, pyridin hodc N-metylpyrolidin-2-on, anhydrit ctia axit carboxylic,
ching han nhu anhydrit ctia axit alkanoic mach ngin, vi du, anhydrit cla axit axetic,
hydrocacbon mach théng, mach nhénh hodc mach vong, chéng han nhu xyclohexan,
hexan hogc isopentan, methyxyclohexan, hodc hdn hgp ctia cic dung méi, vi du, dung
dich chira nuée, trir phi duge chi dinh khéc trong ban mé ta vé quy trinh nay. Hon hop
dung mdi ndy cling c6 thé duoc str dung trong didu ché, vi dy, bing sic ky hoic phan
bd.

Hop chét theo séng ché thu duoc & dang tu do, & dang mudi cta nd, hodc &

dang muoi ctia né. Khi ca nhém bazo va nhdm axit cing cé mit trong cing mot phin
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tt, hop chét theo sang ché con c6 thé tao ra mubi noi, vi dy, cdc phan tir ion ludng cuec.
Trong nhiéu trudng hop, hop chit theo sang ché c6 kha ning tao ra mudi axit va/hodc
mudi bazo bing phuong thic cia viéc ¢ mdt nhém amino va/hodc nhom carboxyl
hodc cac nhém tuong tw ching. Nhu st dung & ddy, cac thudt ngit “mudi” hodc “céc
mudi” ding dé chi mudi cong axit hodc bazo cta hop chét theo séng ché. “Mudi” bao
gdm cu thé 13 “mubi duge dung”. Thuit ngit “mubi duoc dung” ding d& chi mudi ma
gitt dugc tinh chit va tinh hidu qua sinh hoc ciia hop chit theo séng ché va, dic trung
1a khong ¢6 dic tinh sinh hoc khong mong mudn hoic dic tinh khéng mong muén
khéc..

Mudi cta hop chit theo sang ché c6 it nhit modt nhém tao mudi c6 thé duoc
diéu ché theo phuong thirc da biét véi ngudi c6 hiéu biét trung binh trong linh vuc
nay. Vi du, mudi cua hop chét theo sang ché ma c6 cac nhom axit c6 thé duoc tao ra,
vi du, bang cach xir Iy hop chét nay véi céc hop chét kim loai, chdng han nhu muéi
kim loai kiém ctia axit carboxylic hitu co thich hop, vi dy, mubi natri ctia axit 2-
etylhexanoic, véi cac hop chét hitu co cta kim loai kidm hodc kim loai kidm thd,
ching han nhu hydroxit, cacbonat hodc hydrocacbonat thich hop, chéng han nhu natri
hodc kali hydroxit, natri hodc kali cacbonat hodc natri hodc kali hydrocacbonat, véi
hop chét canxi thich hop hodic véi amoniac hodc amin hitu co thich hop, tét hon 1a st
dung lugng ty luong hodc chi luong du nho chit tao mudi. Mubi cOng axit cua hop
chat theo sang ché duoc tao ra theo phuong thitc thong thuong, vi du, bing cach xir ly
hop chét nay bing axit hoic chit phan tmg trao ddi anion. Mudi ndi cta hop chét theo
sang ché chua cac nhém tao mudi axit va bazo, vi dy, nhém khdng chtra carboxy va
nhém khong chira amino, c¢é thé duoc tao ra, vi dy, bé'mg cach trung hoa mudi, chéng
han nhu dua mudi cdng axit, t&i diém déng dién, vi du, béng bazo yéu, hoac béng cach
xtt Iy v6i cac chat trao di ion. Mubi c6 thé duge chuyén héa thanh cac hop chét tu do
theo céc phuong phép da biét v6i nguoi c¢6 hidu bibt trung binh trong linh vuc nay.
Mubi kim loai va mudi amoni c6 thé duoc chuyén héa, vi dy, bing cach xu ly véi céc
axit, mudi cong axit thich hop, vi du, bing cach xir Iy v6i tac nhan c6 tinh bazo thich

hop.

Céc muodi cong axit duge dung c6 thé dugce tao ra bang cic axit vd co va axit
hitu co, vi du, cdc mudi axetat, aspartat, benzoat, besylat, bromua/hydrobromua,

bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, clorua/hydroclorua,
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clotheophyllinat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, 'mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro

phosphat, polygalacturonat, propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat

va trifloaxetat.

Axit v6 co ma tir chung cdc mudi ¢ thé dugc dan xuat bao gdm, vi dy, axit

clohydric, axit bromhydric, axit sulfuaic, axit nitric, axit phosphoric, va tuong tu.

Axit hifu co ma tlr ching cac mudi c6 thé duge dan xuat bao gdm, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic,
axit fumaric, axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic,

axit etansulfonic, axit toluensulfonic, axit sulfosalixylic, va tuwong tu.
Mudi cong bazo duge dung c6 thé dugc tao ra bang bazo vo co va bazo hitu co.

Bazo v co ma tir ching cac mudi c6 thé duogc din xudt bao gdm, vi du, mubi
amoni va kim loai thudc cac cot I dén XII cia bang hé théng tudn hoan. Theo cac
phuong 4n cu thé, cac mudi nay duoc din xudt tir natri, kali, amoni, canxi, magie, sét,
bac, kém, va déng; cu thé 13 cac mudi thich hop bao gém mudi amoni, kali, natri,

canxi va magie.

Bazo hitu co ma tir chiing cac mubi ¢ thé duge dan xuit bao gém, vi du, céc
amin bac mot, bac hai, va bac ba, cac amin dugc thé bao gém cac amin dugc thé xuét
hién trong ty nhién, cdc amin dang vong, nhwa trao ddi ion bazo, va tuong tu. Céc
amin hitu co nhit dinh bao gdm isopropylamin, benzathin, cholinat, dietanolamin,

dietylamin, lysin, meglumin, piperazin va trometamin.

Céc mudi dugce dung khic c6 thé dugc din xuét tur L-arginin, TRIS (2-amino-2-
hydroxymetyl-1,3-propandiol), axit adipic (adipat), axit L-ascorbic (ascorbat), axit
capric (caprat), axit sebaxic (sebaxat), axit 1-hydroxy-2-naphtoic (xinafoat), axit L-
glutamic (glutamat), axit glutaric (glutarat), axit triphenylaxetic (trifenatat) va axit

galactaric/axit mucic (muxat).

Muéi duge dung theo séng ché c6 thé dugce tdng hop tir hop chét géc, gbe c6
tinh bazo hoic c6 tinh axit, bing cic phwong phép héa hoc thong thuong. Thuong 13,
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cac mudi nay c6 thé duge didu ché bang cach cho cac dang axit tu do cta céc hop chit
ndy phéan tng v6i voi lugng ty lugng clia bazo thich hop (ching han nhur Na, Ca, Mg,
hodc K hydroxit, cacbonat, bicacbonat hoic tuong tu), hodc béng céch cho céc dang
bazo tu do clia c4c hop chét nay phan tng véi véi lugng ty luong cla axit thich hop.
Cac phan tmg nay dién hinh 1a duoc tién hanh trong nudc hogc trong dung moéi hitu co,
hogc trong hdn hop clia ca hai. Thudng 13, viée sir dung mdi trudng khong chira nuéc
nhu ete, etyl axetat, etanol, isopropanol, hoic axetonitril c¢6 thé duoc mong mudn, néu
c6 thé trong thyc tién. Danh sach cac mudi thich hop b sung c6 thé duoc tim thdy, vi
dy, trong “Remington: The Science va Practice of Pharmacy,” 21 Ed., Pharmaceutical
Press 2011; va trong “Pharmaceutical Salts: Properties, Selection, and Use” ctia Stahl

va Wermuth (2" Rev. Ed., Wiley-VCH 2011, va c4c phién ban sau ndy ctia no).

Sang ché mo ta tién dugc chét cta hop chét theo sang ché ma chuyén hoa in
vivo thanh hgp chit theo sang ché. Tién dugc chit 1a hop chét c6 hoat tinh hogic khong
c¢6 hoat tinh ma duoc bién dbi hoa hoc qua hoat dong sinh 1y in vivo, ching han nhu
qu trinh thity phéan, chuyén héa va twong tw, thanh hop chét theo séng ché sau khi cho
ddi twong ding tién dugc chét nay. Tinh thich hop va céac ky thudt c6 lién quan trong
viéc tao ra va sir dung céc tién dugc chit duoc biét rd véi nguodi 6 hiéu biét trung binh
trong linh vuc nay. Cac duge chit c6 thé dya trén 1y thuyét duge chia thanh hai thanh
phin khong riéng biét, tién duoc chét tién phan tir sinh hoc va tidn dugc chét lam chét
mang. (Xem trong, The Practice of Medicinal Chemistry, Ch. 31-32 (Ed. Wermuth,
Academic Press, San Diego, Calif., 2001, va c4c phién ban sau ndy cta n6)). Thuong
1, tién duoc chét tién phén tr sinh hoc 1a hop chit, ma khong c6 hoat tinh hodc cé
hoat tinh thép so vai duge chit c6 hoat tinh twong tmg ma chita mot hodc nhidu nhém
- bdo vé va dugc chuyén héa thanh dang c6 hoat tinh bing cac san phdm chuyén héa cin

¢6 tinh doc thép c6 thé chép nhan duoc.

Tién dugc chit lam chit mang 13 cic hop chét lam duoc chit chia gbc van
chuyén, vi du, ma cai thién viéc hép thu va/hodc truyén khu tra d&n vi tri hoat dong.
Mong doi dbi véi tidn duge chét lam chat mang 13, phan tir ndi gifta gbc duoc chit va
géc van chuyén nay Ja lién két cong hoa tri, tién duge chét nay khong cé hoat tinh
hogc ¢6 hoat tinh thip hon hop chét dugc chét, va bat ky gbc van chuyén nao duoc giai
phéng & mitc chip nhdn coi nhu 14 khong gay doc. DEi véi cac tidn duoc chit trong do

gdc van chuyén nay dwoc du tinh dé ting cudng hip thu, dién hinh 1a viée giai phong
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gbc van chuyén nay nén nhanh chong. Trong céc trudng hop khac, c6 thé dugc mong
mudn sir dung gbc ma cung cAp sy giai phong cham, vi du, cac polyme nhét dinh hoic
cac g khéc, ching han nhu xyclodextrin. Tién dugc chit lam chét mang c6 thé, vi
dy, dugc st dung dé cai thién mot hodc nhiéu dic tinh sau: tinh wa chit béo gia tang,
thoi gian kéo dai tac dong dugc ly gia ting, tinh dic hiéu vi tri gia ting, tinh giy ddc
va cc phan ing xung dot giam, va/hoic cai thién trong bao ché dugc chit (vi du, d0
4n dinh, tinh hoa tan voi nudc, we ché tinh chat hoa ly hodc vé& cam quan khong mong
mudn). Vi du, tinh mua chit béo c6 thé duoc gia tang béng céch este hda cac nhém
hydroxyl bing cac axit carboxylic wa chit béo (vi du, axit carboxylic ¢6 it nhit mot
gbc ua chét béo), hodc (b) cac nhém axit carboxylic véi rugu wa chét béo (vi du, ruou

¢ it nhat mot goc wa chat béo, vi du, rugu béo).

Céc tién duoc chat dién hinh 14, vi du, este clia axit carboxylic tu do va din xuAt
S-axyl ctia thiol va din xudt O-axyl ctia rugu hoic phenol, trong d6 axyl c6 y nghia
nhu duge x4c dinh & ddy. Céc tién dugc chip thich hop thudng 1a chat din xuét este
dugc dung c6 thé chuyén héa bing cach dung moi phan trong cic diéu kién sinh ly
thanh axit carboxylic gbc, vi dv, este ciia alkyl, este clia xycloalkyl, este cta alkenyl,
este clia benzyl, este cia alkyl duoc thé mot hodc hai 14n, ching han nhu @-(amino,
mono- hodc di- alkylamino, carboxy, alkoxycarbonyl) alkyl este, a-(alkanoyloxy,
alkoxycarbonyl hogc di- alkylaminocarbonyl) alkyl este, ching han nhu
pivaloyloxymetyl este va tuong tu thuong duge sit dung trong linh vuc niy. Ngoai ra,
cdc amin duge che chin nhu cic chit din xudt duoc thé arylcarbonyloxymetyl ma
duoc phan cat bing céc esteraza in vivo gidi phong duge chit tr do va formaldehyt
(Bundgaard, J. Med. Chem. 2503 (1989), va cdc phién ban sau nay ctia n6). Hon nita,
cac duoc chit ma chira nhém NH c6 tinh axit, chéng han nhu imidazol, imit, indol va
twong tu, dugc che chin bing cic nhém N-axyloxymetyl (Bundgaard, Design of
Prodrugs, Elsevier (1985), va cdc phién ban sau nay ctia nd). Cac nhém hydroxy duoc
che chin nhu este va ete. EP 039,051 (Sloan va Little) mé ta tidn duoc chit axit

hydroxamic bazo Mannich, quy trinh diéu ché va tmg dung ctia né.

Hon nita, hop chét theo sang ché, bao gdm mudi ctia né, cling c¢6 thé thu dugc &
dang hydrat, hoic dang tinh thé c6 thé ciia ching, vi du, bao gdm dung moéi dugce st
dung @& két tinh hoa. Céc dang tinh thé khac nhau c¢6 thé c6 mit. Hop chét theo séng

ch€ ¢ the von c6 hodc bing cach thiét ké tao ra cac solvat voi dung moi duge dung
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(bao gém nuée); do d6, sang ché dy dinh bao g@)m ca dang solvat héa va dang khong
solvat hoa. Thuft ngit "solvat” ding dé chi phirc phan tir ctia hop chét theo sang ché
(bao gdm mudi duge dung cuia né) véi mot hodc nhidu phéan tir dung méi. Cac phén tr
dung méi nay 1a cac dung moi thudng dugc sir dung trong linh vue duge phim, ma da
biét 1a khong doc hai véi nguoi nhén, vi dy, nudce, etanol, va twong tw. Thuit ngit
"hydrat” dung d& chi phttc trong d6 phan tir dung méi 1a nuée. Hop chét theo séang ché,
bao gém mudi, hydrat va solvat ctia nd, c6 thé vén c6 hodc béng thiét ké tao ra dang da
hinh.

Hop chit theo séang ché & dang khéng dugc oxi héa c6 thé duoc didu ché tir cac
N-oxit ctia hop chit theo sang ché bing cach xir ly bing tac nhan khur (Vi du, sulfua,
sulfua dioxit, triphenyl phosphin, lithi bohydrua, natri bohydrua, phospho triclorua,
tribromua, hodc tuong ty) trong dung mdi hitu co tro thich hop (vi du, axetonitril,

etanol, dioxan chita nuéc, hoic tuong ti) & 0 dén 80°C.
Vi du thye hién séng ché

Céc vi du duge dé xuét & ddy duoc cung cép dé minh hoa nhung khong lam han
ché cac hop chit theo sang ché, cling nhu quy trinh didu ché cac hop chét va chit trung
gian nay. Can hiéu ring néu xuét hién sy khac biét gifta tén va cu tric ctia mot hop
chit cu thé, cAu triic nay dugc xem 1a duing nhu tén cia hop chit c6 ngudn gbc tir cac

cau trac nay. Tat ca cac bien the 1a nhu dugc xac dinh & day.

T4t cé cac nguyén liéu ban dau, khdi cAu trac, chit phan Ung, axit, bazo, chét
khtt nuée, dung moi va chét xic tic duge sir dung dé téng hop céc hop chit theo séng
ché hodc 14 sin c6 trén thi trudng hodc c6 thé duoc tao ra bing cic phuong phép téng
hop hitu co d4 biét d6i v6i ngudi c6 hidu biét trung binh trong linh vuc nay (Houben-
Weyl Science of Synthesis volumes 1-48, Georg Thieme Verlag, va céc phién ban tiép
sau cia n6). Ngoai ra, cdc hop chat theo sang ché c6 thé dugc san xuit bing céc
phuong phap tdng hop hitu co da biét ddi voi ngudi c6 hiéu biét trung binh trong linh

vuc nay nhu dugc chi ra trong céc vi du sau day.

Nhiét do duoc dua ra & d6 C (d6 bach phan-Celsius). Néu khong c6 cac dé cap

khéc, tt ci cac qué trinh bay hoi dugc tién hanh & diéu kién &p suit giam, thong
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thuong nim trong khoang 15mm Hg va 100mm Hg (20-133mbar). Céu tric cia cac
san phdm cudi, céc chét trung gian va cdc nguyén lidu ban ddu duogc x4c dinh bang c4c
phuong phép tidu chudn, vi du, vi phan tich va c4c dic tinh quang phd, vi du, MS, IR,

NMR. Céc chit viét tht duoc sir dung 1a c4c chit duoc quy wde trong linh vuc nay.

Trir phi ¢6 d& cép khéc, cac diém nong chay dugc tinh todn bang phuong phép
do nhiét quét vi sai (DSC - differential scanning calorimetry) st dung nhiét lugng ké
quét vi sai TA Q2000 hodc TA Discovery & tbc d6 quét 10°C/phit. Bo chinh xéc cua

nhiét 46 mu dugc do thudng nim trong khoang + 1°C.

Céc hé théng phuong phap NMR va LC-MS da duge biét rd trong linh vuc. Cac
phuong phép duge md ta & day chi nhim minh hoa, va khong dugc xem 1a gidi han

sang che.

NMR. Phé NMR dugc ghi lai trén quang phd ké Bruker AVANCE-400 hoat déng &
tin sb proton 1a 400,13MHz dugc trang bi diu do lanh QNP Smm (‘H/ 3¢/ PEALP);
hodc quang phé ké Bruker AVANCE-600 hoat dong & tin sb 600,13MHz dugc trang
bi dau do lanh Z-gradien TCI Smm hogic ddu do lanh TXI Smm. Trir phi c6 quy dinh
khéc duge dé cap, cac mau thu duge & nhiét dd 300°K, va quang phé duoc tham chiéu

dén dinh dung méi thich hop.

Phuong phép LC-MS. Khéi phd thu dugc trén hé théng LC-MS sir dung céac
phuong phép ion héa bing phun dién ti, ion héa bing hoéa chat va ion héa bing va

cham dién tir tir nhiéu loai thiét bi. Céc phuong phap dién hinh dugc mé ta dusi day.
Phuong phép 1:

Bom gradien nhi cuc Waters Acquity; thiét bi phét hién Waters Acquity PDA;
may ldy miu Waters Auto; khdi phd ké Waters Quattro micro API véi ngudn ion ESI
va APCL; ¢t UPLC: Waters Acquity; BEH; C18 1,7um 50x2,1mm; pha dong: (A)
H>O + TFA 0,025% va (B) Axetonitril + TFA 0,025%. Gradien: 0,4mL/phut, thay ddi
tr 15% B dén 95% B trong hon 3,0 phut, sau d6 gitt dén 4,0 phut, tr¢ lai 15% B &
4,1phut dén khi dung chay, sau d6 cot duoc can béng trong 2,0 phat. Quét MS: 100
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dén 1000amu trong 0,5 gidy/kénh; mdy phat hién mang diot (Mdy phét hién mang
diot): 200nm va 400nm.

Phuong phap 2:

Bom gradien nhi cyc Waters Acquity; thiét bi phat hién Waters Acquity PDA.
Mdy lay mAu Waters Auto; khdi phd ké Waters Quattro micro API véi ngudn ion ESI
va APCI; ¢ot UPLC: Waters Acquity; BEH; C18 1,7um 50x2,1lmm; pha dong: (A)
H>O + TFA 0,025% va (B) Axetonitril + TFA 0,025%. Gradien: 0,4mL/phut, 20% B
ramp ltic ban dau dén 90% B trong hon 2,0 phit, sau d6 git dén 4,0 phut, trd lai 20%
B & 4,1 phiit dén khi dimg chay, sau d6 cot duge can bang trong 2,0 phut. Quét MS:
100 dén 1000amu trong 0,5 gidy/kénh; My phat hién mang diot: 200nm va 400nm.

Phuong phap 3:

Hé théng Agilent 1200sl/ 6140; c¢t UPLC: Waters Acquity; HSS T3; C18
1,8um 50x2,0mm; Pha ddong: (A) H2O + TFA 0,05% va (B) Axetonitril + TFA
0,035%. Gradien: 0,9mL/phtt, 10% B ramp ban ddu dén 100% B trong hon 1,95 phut,
sau d6 trd lai 10% B & 2,00 phut cho dén khi két thic chay. Quét MS: 100 dén
1000amu trong 0,5 gidy/kénh; May phat hién mang diot: 190nm va 400nm; Nhiét d6
bng trugt: 50°C va dong khi N»:40Psi di v6i may phat hién ELSD.

Phuong phép 4:

Hé théng Agilent 1100sl/1946; Cot UPLC: Waters Atlantis; C18 1,8um
50x2,0mm ; Pha dong: (A) HO + TFA 0,05% va (B) Axetonitril + TFA 0,035%.
Gradien: 1,0ml/phut, 10% B ramp ltic ban dau dén 90% B trong hon 3,00 phat, sau d6
trd lai 10% B & 3,5 phit cho dén khi két thiic chay. Quét MS: 100 dén 1000amu trong
0,5 gidy/kénh; May phat hién méang diot: 190nm va 400nm; Nhiét d6 éng truot: 50°C
va dong khi N2:40Psi d6i v6i may phat hién ELSD.

Phuong phap phan tich: WATERS ZQ SHIMADZU LEAP CTC, ZORBAX
SB-C$ 30*4,6mm,3,5um, UV1: 220nm, UV 2: 254nm, A: HLO(TFA 0,03%), B:
CH3CN(TFA 0,05%), Dong: 2,000 (ml/phtt), Thoi gian/%B: 0/5, 1,90/95, 2,30/95,
2,31/5, 2,50/5.
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Danh muc tir viét tit

Boc
br

dd
DIAD
DIEA
DMF
DMSO
ESI
EtOAc
HATU

hr(s)
HPLC
LCMS
MeOH
MS

mg
min(s)
ml
mmol
m/z

NaHDMS

NMR
PPh;
r.t.

butyl carboxy bac ba

rong

dinh d6i

dinh d6i cua dinh doi
diisopropyl azodicarboxylat
dietylisopropylamin
N,N-dimetylformamit
dimetylsulfoxit

ngudn ion héa phun dién
etyl axetat
2-(1H-7-azabenzotriazol-1-yl)--1,1,3,3-tetrametyl uronium
hexaflophosphat

gio

sic ky 16ng 4p suét cao

sic ky long va khéi phd
metanol

khdi phd

dinh da

miligam

phut

mililit

milimol

ty s6 khdi luong va dién tich
natri bis(trimetylsilyl)amit
N-metylmorpholin

cdng hudng tir hat nhan
triphenylphosphin

thoi gian luu gitt
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s dinh don

t dinh ba

TFA axit trifloaxetic

THF tetrahydrofuran

TRIS (2-amino-2-hydroxymetyl-1,3-propandiol)

TrissHCl  aminotris(hydroxymetyl)metan hydroclorua
Céc chét trung gian

Etyl 2-(6-clo-4-oxochroman-3-yl)-2-oxoaxetat (I-1)

NaHMDS © (o)
dletyl oxalat cl OEt
(0] (0]

Xt ly dung dich chtra 6-clo-2,3-dihydrochromen-4-on (109mmol) trong THF
béng dung dich chira NaHMDS (60ml, 120mmol, 1,1 duong lugng, 2M trong THF)
trong THF & -78°C trong diéu kién khi nito. Sau khi khudy trong 30 phut, thém ting
giot dietyl oxalat (22ml, 163mmol, 1,5 duong lugng) & —78°C va sau d6 khudy trong 1
git & nhiét do phong. Sau d6 dimg phan tmg bing HCI ndng d6 1N cho dén khi gid tri
pH duge diéu chinh dén 3. Chiét hdn hop thu dugc bing EtOAc (200mix3). Rira pha
hitu co gdp lai bang nudc mubdi va sy trén Na;SOs, Loai bd dung moéi trong chén

khong dé thu I-1 & dang chét rin mau vang. MS (m/z): 283 (M+H)*.

Etyl 8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxylat (I-3)

o o o o
CH3NHNH \ 0 . o
— 5 z
cl OEt \ ogt O T ot
N~N N~N
0O o \ y
-2 -3

Thém 1-metylhydrazin (109mmol) vao dung dich 4m ctia I-1 (109mmol) trong
etanol, va khudy dung dich nay trong 12 gid & nhiét do phong. Sau d6 loai bo dung
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mdi trong chan khéng, tinh sach phin thu duoc bing sic ky cot (ete diu mo: etyl
axetat = 95:5) dé thu I-2 va san phidm mong muén I-3 & dang chét rin mau vang. 'H-
NMR: (300MHz, CDCl): 8 7,69 (d, J =2,7Hz, 1H), 7,13 (dd, J = 2,4Hz, J = 8,7Hz,
1H), 6,86 (d, J = 8,7Hz, 1H), 5,43(s, 2H), 4,38 (q, J =7,2Hz, 2H), 4,22 (s, 3H), 1,41 (t,
J=7,2Hz, 3H). MS (m/z): 293 (M+H)".

Axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxylic (I-4)

o o
o NaOH 0
cl & —> &
/ OEt / OH

N~ N—~
/N /N

-3 -4

Thém NaOH (89mmol, 2 duwong lugng) vao dung dich chtra I-3 (44mmol) trong
100ml THF/nudc (4:1) va gia nhiét & 60°C hdn hop nay trong 8 gid. Tiép theo, loc
chit rdn mau tring thu duogc va rira bing metanol va xir Iy chit rin nay bing 100ml
HCI ndng d6 IN. Thu chit rén san phdm bing cach loc, rira k¥ bing metanol va sdy
trong chan khong dé thu I-4 & dang chét rin mau tring. "H-NMR (300MHz, CDCL): §
13,05 (brs,1H), 7,72(d, J = 2,7Hz, 1H), 7,34 (dd, J = 2,7Hz, J = 8,7Hz, 1H), 7,06 (d, J
= 8,7Hz, 1H), 5,41(s, 2H), 4,19 (s, 3H). MS (m/z): 265 (M+H)".

Diéu ché cac chit trung gian sau theo quy trinh dugc mé ta dbi v6i quy trinh

tdng hop I-4 str dung cac chét phan tng thich hop.

Hop chét CAu trac Dit liéu dic diém héa
NN on 'H NMR (400MHz, DMSO): § 7,57 (dd, J =
\
Ls Fw\( 3,0, 9,3Hz, 1H), 7,15 (td, J = 3,0, 8,7Hz, 1H),
- o}
o 7,06 (dd, J = 4.9, 9,0Hz, 1H), 5,36 (s, 2H), 4,18
(s, 3H).
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Hop chit Céu tric Dit ligu dic diém héa
N o 'H NMR (400MHz, DMSO): § 7,82 (dd, J =
\
I-6 F % 8,8, 11,3Hz, 1H), 7,23 (dd, J = 7,2, 11,8Hz,
F o 1H), 5,38 (s, 2H), 4,16 (s, 3H).
\N’h{ o Cé trén thi trudng
I-7 X
(o]
(0]
N o MS (m/z): 245 (M+H)*
\
1-8 B
(o)
(0]

'H NMR (400MHz, DMSO): § 7,79 — 7,69 (m,

N\
\ OH
1-9 W 1H), 7,19 — 7,09 (m, 2H), 5,43 (s, 2H), 4,16 (s,
cl 0 3H).

Y 'H NMR (400MHz, DMSO): § 7,81 — 7,73 (m,

\ OH
I-10 W 1H), 6,98 — 6,90 (m, 2H), 5,42 (s, 2H), 4,16 (s,
F 0 3H).

MS (m/z): 245 (M+H)*
I-11 NN
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Hop chét CAu trac Dt liéu dic diém héa
N oy 'H NMR (400MHz, DMSO) § 7,47 (ddd, J =
\
L1 "W 9,1, 2,9, 1,7Hz, 1H), 7,38 (ddd, J = 11,0, 9,0,
e 2,9Hz, 1H), 5,46 (s, 2H), 4,19 (s, 3H).
“-n | 'HNMR (400MHz, DMSO): § 7,69 (s, 1H),
\
113 CW 7.06 (& T = 0.4Hz, 1H), 5,38 (s, 2H), 4,17 (s,
o 3H), 2,30 (s, 3H).
N o, | HNMR (400MHz, DMSO): § 7,51 (d, T = 2,4,
\
. “ N 1H), 7,23 (d, J = 2,1Hz, 1H), 5,40 (s, 2H), 4,10
I-14 \
0 (s, 3H), 2,18 (s, 3H).
NN oy | 'HNMR (400MHz, DMSO): § 7,53 - 7,50 (m,
\
15 cl N4 1H), 7,44 (dd, J = 2,3, 10,6Hz, 1H), 5,47 (s,
o 2H), 4,10 (s, 3H).

Metyl 4-flo-3-(2-((3-flobenzyl)amino)axetamido)benzoat (I-16)

Br

NH,
o) MeOZC—Q—F F
)J\/Br >

DIEA, CH,CI,

o]
HNJI\/Br F\©/\NH2

—>

K,CO3, DMF
CO,Me

F
N o
H o
116
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Thém timg giot bromoaxetyl bromua (1,1ml, 12,5mmol) vao hén hgp ctia metyl
3-amino-4-flobenzoat (10,9mmol) va diisopropyletylamin (2,8ml, 16,4mmol) trong
diclometan & 0°C. Sau khi khudy trong 30 phut & 0°C, pha loang hdn hop phan ung
bing diclometan va nudc. Phan tach céc 16p va rira pha nudc biang diclometan (2x).
Say pha hitu co dwoc gop lai trén MgSOs va ¢b ddc (may hut dung dich) dé thu dung
dich mau nau ddm. LCMS chi ra ring amit 14 thanh phan chinh v anilin 1a thanh phin
phu. Hoa tan hdn hop nay trong DMF (30ml) va thém kali cacbonat (12,3mmol).
Thém 3-flobenzylamin (10,9mmol) Vao hdn hop va khudy phan tng & nhiét do phong
trong 16 git. Pha lodng phan tmg bing nuéc (300ml) va chiét dung dich chira nude
bing etyl axetat (3x). Rira c4c 16p hitu co gop lai bing nude, nude mudi, va sdy trén
MgSOs, Loc va ¢d dac hdn hop ndy va tinh sach phin thd bing sic ky nhanh (silica
gel, 0-60% etyl axetat/hexan) dé thu I-16, 'H NMR (400MHz, ds-MeOH): 6 8,80 (dd, J
= 8,0, 4,0Hz, 1H), 7,89-7,85 (m, 1H), 7,56-7,51 (m, 1H), 7,38-7,29 (m, 3H), 7,25 (xip
xi dt, J = 8,3, 6,0Hz, 1H), 4,35 (s, 2H), 4,09 (s, 2H), 3,91 (s, 3H).

Diéu ché cac chét trung gian sau theo quy trinh duge mé ta dbi véi quy trinh

téng hop I-16 st dung céc chét phan tmg thich hop.

Hop chit Céu triic Dit lidu dic diém héa

'H NMR (400MHz, CDCL): & 9,70 (br s,

S 1H), 9,02 (dd, T = 2,2, 7,6Hz, 1H), 7,80
I-17 @;H\)LN@YK (ddd, T =2,2, 5,1, 8,6Hz, 1H), 7,34 — 7,26
° (m, 2H), 7,19 — 7,03 (m, 3H), 3,93 — 3,88
(m, SH), 3,47 (s, 2H).

'H NMR (400MHz, CDCLs): § 9,41 (s, 1H),
) 8,05 (t, T = 1,9Hz, 1H), 8,00 (ddd, J = 1.0,
1-18 @x/“\/‘%«@\(o\ 2,2, 8,1 Hz 1H), 7,82 — 7,78 (m, 1H), 7.46 —
7,30 (m, 7H), 3,95 (s, 3H), 3,89 (s, 2H),
3,47 (s, 2H). MS (m/z): 299,1 (M+H)*

-65-




22296

Hop chit

Cau trac

Dit liéu déc diém hoa

-19

oF MS (m/z): 317,1 (M+H)*
\/U\ Hji)\m/o\

I-20

MS (m/z): 331,1 (M+H)*
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Axit 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]|pyrazol-3-

carboxamido)axetic (I-22)

N’N
N’N ?
\ 121
-4
Ny—N
3w P o
cl X
N OH
o F

1-22
Buéde 1

Thém lugng DMF d lam chét xtc tac (25ul) va timg giot oxalyl clorua
(0,78ml, 8,9mmol) vao huyén phu cta axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-cacboxylic (I-4) (1,9mmol) trong CH,Cl, (10ml) & 0°C. Lam 4m huyén
pht thu duge dn nhiét d6 phong va khudy trong 1 gio. Loai bd dung méi trong chan
khéng dén khi kho hoan toan (cin loai bd hoan toan oxalyl clorua). Hoa tan phan thu
duoc bing CH2Clz (10ml) va sau d6 cho tung giot vao trong dung dich chira metyl 2-
((3-flobenzyl)amino)axetat (1,9mmol) trong CH2Clz (10ml) khi c¢é mét DIEA (0,56ml,
3,8mmol). Khudy hdn hop phan tng trong 30 phit & nhiét do phong va sau d6 nap
50ml nu6e. Phan tach 16p hitu co va chiét 16p nude bing CH2Clo (50ml). Rixa lién tiép
cac Iép hiru co gdp lai bing H>0 va nude mudi, siy trén NaxSOs, loc va ¢b dic dé thu
san pham thé ma dugc tinh sach bing sic ky c6t (0-60% EtOAc trong hexan) dé thu
metyl 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetat (I-21). 'H NMR (400MHz, CDCl3): § 7,47 — 7,43 (m, 2H), 7,34 —
7,29 (m, 1H), 7,23 — 7,19 (m, 1H), 7,18 — 7,04 (m, 2H), 6,97 (dd, J = 2,3, 8,7Hz, 1H),
5,57 — 4,12 (m, 9H), 3,77 — 3,74 (m, 3H). Hon hop cac chit déng phin quay. MS
(m/z): 444,1 (M+H)".

Buéc 2
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Hoa tan metyl 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetat (I-21) (1,62mmol) trong THF/MeOH/H,O (3:2:1,
10ml) va sau d6 thém LiOH monohydrat (0,408 g, 9,72mmol). Khudy hdn hop phan
g & nhiét do phong trong 1 gi¢r va pha lodng biang 10ml nudc va axit hoa dén do pH
= 2,0, Thu chat rdn va sdy d& thu axit 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido) axetic (I-22). 'H NMR (400MHz,
DMSO0): 8 12,73 (s, 1H), 7,71 (t, J = 2,6Hz, 1H), 7,42 — 7,30 (m, 3H), 7,24 — 7,15 (m,
2H), 7,07 — 7,02 (m, 1H), 5,41 — 4,10 (m, 9H). Hon hop céc chét déng phan quay. MS
(m/z) 430,0 (M+H)".

Metyl 4-((benzylamino)metyl)benzoat (I-23)

0
N
" 0~ NaBH, ©/\” o
2, Q —_— ~
MeOH 3
5 1-23

Hoa tan benzyl amin (8,65ml, 79mmol) (Aldrich) va metyl 4-formylbenzoat
(79mmol) (Aldrich) trong metanol (Thé tich: 350ml) va khudy hdn hop trong 2 gio &
nhiét d6 phong, tao thanh két tia mau tring. Lam lanh hdn hop phan tmg dén 0°C va
thém timg phan natri bohydrua (158mmol) (Aldrich) qua khoang thoi gian 14 15 phut.
Sau khi khudy trong 1 gir & 0°C lam 4m hdn hop nay dén nhiét d6 phong. Sau khi
khudy trong 1 gi¢s nita, 1am lanh hdn hop nay trong bé d4 va tir tir 1am ding phan Gng
bing nuée (15ml, 833mmol). Khudy hdn hop thu dugce trong 15 phut. Sau khi loai bo
dung méi (may hut dung dich) hoa tan hdn hop ndy trong EtOAc va rira bing H7O.
Rtta pha nuéc bang EtOAc va sdy pha hitu co duogc gop lai (MgSO4). Tinh sach
nguyén liéu tho bing sic ky (silica gel, nap khéo 160 bing nudc stic rira DCM, 0-40%
DCM / (MeOH 10% trong DCM)) @ thu 1-23, 'H NMR (400MHz, DMSO): § 9,17
(bs, 2H), 7,95-7,96 (m, 2H), 7,56 — 7,54 (m, 2H), 7,44 — 7,34 (m, 5H), 4,19 (s, 1H),
4,12 (s, 1H), 3,78 (s, 3H).

Diéu ché cac chit trung gian sau theo quy trinh duge md ta ddi véi quy trinh

téng hop 1-23 sir dung céc chét phan tng thich hop.
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Hop chét Chu trac Dit liéu dic diém hoa
F MS (m/z): 274,2 M+H)*; r.t. = 1,281
N
0
"H NMR (400MHz, DMSO): § 9,42 (br
s, 1H, NH), 8,04 (d, J = 8,2Hz, 2H),
F N 7,78 (d, J = 8,2Hz, 2H), 7,62 (dd, J =
I-25 \©A”/\©\"/o\ 8,0Hz, 4,0, 1H), 7,44-7,32 (m, 3H),
o 4,36 (br s, 2H), 4,30(s, 2H), 3,88 (s,
3H). MS (m/z): 274,1 M+H)"; r.t. =
1,38.
F N MS (m/z): 292,1 (M+H)*
1-26 \Qﬂ“mo\
F 0
\©/\H MS (m/z): 270,1 (M+H)*
1-27 O\
0
F MS (m/z): 292,1 M+H)*
F
N
0
MS (m/z): 288,1 (M+H)*
1-29

F
I j N
H
/\©\“/0\
o
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Hop chit

Cau trac

Dit liéu dic diém hoa

I-30

F
\©/\N
H
0\
o

MS (m/z): 288,1 (M+H)*

I-31

4 N
H
(o]

MS (m/z): 295,2 (M+H)*; r.t. = 1,133

I-32

F
IoRas
AN
o

MS (m/z): 275,2 (MH+H)"; r.t. = 1,147

I-33

F N N
| H
N <
o]

MS (m/z): 275,1 (M+H)*; r.t. = 1,151

I-34

O XN
| H
N/ O\
o

MS (m/z): 291,1 (M+H)*; r.t. = 1,304

I-35

F F
N
\©/\H
o\
(0]

MS (m/z): 292,2 M+H)*; r.t. = 1,088

I-36

F
N
©/\H
N
(0]

MS (m/z): 274,2 M+H)"; r.t. = 1,081
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Hop chit

Cau trac

Dt li€u déc di€m hoa

I-37

'H NMR (400MHz, DMSO): § 7,83 (s,
1H), 7,73 (d, T = 8,2Hz, 2H), 7,32 (d, J
= 8,2Hz, 2H), 7,24 (m, SH), 7,14 (m,
1H), 3,62 (d, T = 19,2Hz, 4H), 3,25 (s,
1H).

I-38

'H NMR (400MHz, DMSO): § 9,76 (br
s, 1H, NH), 8,06 (d, J = 82Hz, 2H),
7,76 (d, J = 8,2Hz, 2H), 7,62 (t, J =
8,0Hz, 1H), 7,50 (x4p xi q, J = 7,8Hz,
1H), 7,34-7,28 (m, 2H), 4,34 (br s, 2H),
4,28 (s, 2H), 3,80 (s, 3H). MS (m/2):
274,1 (M+H)*; r.t. = 0,239

I-39

'H NMR (400MHz, ds-MeOH): § 7,99
(d, J = 3,2Hz, 1H), 7,89 (d, J = 8,0Hz,
1H), 7,72 (t, J = 8,0Hz, 1H), 7,63-7,56
(m, 2H), 7,28-7,20 (m, 2H), 4,45 (br s,
2H), 4,38 (s, 2H), 3,91 (s, 3H). MS
(m/z): 292,1 M+H)*; r.t. = 1,42

I-40

'H NMR (400MHz, DMSO): § 9,52 (s,
1H), 7,89 (d, J = 8,2Hz, 2H), 7,80-7,64
(m, 2H), 7,28-7,19 (m, 2H), 7,20 (t, J
=7,7Hz, 1H), 4,40 (br s, 4H), 3,91 (s,
3H). MS (m/z): 292,1 (M+H)"; r.t. =
1,52
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Hop chét Céu triic Dit lidu dic diém héa

'H NMR (400MHz, DMSO): & 7,80 (d,
; i J = 72Hz, 1H), 7.80-7,55 (m, SH),
1-41 @Hmo 7,33-7,26 (m, 2H), 4,20 (br s, 2H), 4,14
N
T (s, 2H), 3,90 (s, 3H). MS (m/z): 292,1
(M+H)*; r.t. = 1,22

'H NMR (400MHz, ds-MeOH): § 9,22
(d, J = 2,2Hz, 1H), 8,34 (d, J=8,2Hz,
F N
N | N 1H), 7,48-7,40 (m, 2H), 7,33-7,27 (m,
I-42 N O
I 3H). 7,10 (t, J = 8,1Hz, 1H), 4,40 (br s,
2H), 4,34 (s, 2H), 3,94 (s, 3H). MS
(m/z): 275,1 M+H)*; r.t.= 1,02

'H NMR (400MHz, DMSO): § 9,42 (s,
1H), 8,00 (xip xi q, J = 8,2Hz, 2H),
i F\©/\u/\©|\( 7,52 (q, J = 8,1Hz, 1H), 7,30-7,26 (m,
Z N0 | 2H), 7,15 (t, T = 7,5Hz, 1H), 4,30 (br s,
© 4H), 3,87 (s, 3H), 2,52 (s, 3H). MS

(m/z): 289,1 M+H)*; r.t. = 1,372

Metyl 3-((2-((tert-butoxycarbonyl)amino)etyl)amino)-4-flobenzoat (I-44)

(o)

o)
H
HoN @)Lom MeOH/ACOH/NaCNBH; . AN :©)L0Me
-
F

F
NHB
0P\ Eoe 1-44

Hoa tan metyl 3-amino-4-flobenzoat (8,4mmol) va tert-butyl (2-
oxoetyl)carbamat (12,6mmol) trong MeOH (100ml) v AcOH (10ml). Sau khi khudy
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trong 1 gi® & nhiét d6 phong xir Iy hdn hop phéan tmg bing NaCNBH3 (16,6mmol) va
khudy trong 2 gio. Sau khi loai bd dung mdi (may hut dung dich) hoa tan hdn hop nay
trong EtOAc va rira bing NaHCO; (sat., 1x). Rira pha nu6c bing EtOAc (1x) va sdy
pha hitu co duge gop lai (MgSO04). San phim (I-44) duge dung & dang thd cho budc
tiép theo. '"H NMR (400MHz, CDCI3): § 7,40-7,38 (m, 2H), 7,02 (dd, J = 8,8Hz, 11,1,
1H), 4,88 (s, 1H), 3,91 (s, 3H), 3,40-3,38 (m, 4H), 1,47 (s, 9H). MS (m/z): 313,1
(M+H)*.

Metyl 3-((2-aminoetyl)amino)-4-flobenzoat (I-45)

H o H i
N
N TFA/CH,CI N
E F
I-44 1-45

. Hoa tan metyl 3-((2-((tert-butoxycarbonyl)amino)etyl)amino)-4-flobenzoat
(1,57g) trong diclometan (10ml) va xi Iy bing TFA (10ml). Khudy phan tmg & nhiét
d6 phong trong 1 gio. Loai bd ddng s6i dung méi bing diclometan va chit rin mau
kem (I-45) dugc sit dung truc tiép cho budc tiép theo. '"H NMR (400MHz, DMSO): &
7,78 (s, 3H), 7,24 (m, 3H), 5,93 (s, 1H), 3,83 (s, 3H), 3,50 — 3,22 (m, 5H), 3,04 (s,
2H). MS (m/z): 213,1 (M+H)".

Metyl 4-flo-3-((2-((3-flobenzyl)amino)etyl)amino)benzoat (I-46)

? | o
H b7 HOF N
N N~
H,N AN jg/u\owle \©/\E @)Lome
_—q F
F
NaBH,4, MeOH

45 -46

Khudy hdn hop cta metyl 3-((2-aminoetyl)amino)-4-flobenzoat (5,0mmol),
natri bicacbonat (5,0mmol) va metanol (30ml) & nhiét d6 phong trong 30 phut. Thém
3-flo-benzaldehyt (5,0mmol) va khudy & nhiét d6 phong trong 2 gio. Thém thanh ting
phan Natri Bohydrua (7,4mmol). Khudy phan tng & nhiét do phong trong 30 phut.
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LCMS cho thdy phan tmg dd hoan thanh. Loai bd dung méi va pha lodng phan thu
dugc bing etyl axetat (50ml). Rita dung dich hitu co bing nude va nude mudi, sy trén
MgSOa, va cb dic. Tinh sach nguyén liéu thé bing séc ky nhanh (silica 5-40% etyl
axetat/hexan) dé thu (I-46) & dang chét rdn mau tring. 'H NMR (400MHz, DMSO): §
7,33 (td, J = 6,3, 8,1Hz, 1H), 7,25 (dd, J = 1,9, 8,6Hz, 1H), 7,23 — 7,10 (m, 4H), 7,08 —
6,98 (m, 1H), 5,67 (s, 1H), 3,82 (s, 3H), 3,74 (s, 2H), 3,20 (q, J = 6,2Hz, 2H), 2,72 (t,J
= 6,3Hz, 2H). MS (m/z): 321,1 (M+H)".

Diéu ché cac chét trung gian sau theo quy trinh duge mé ta ddi véi quy trinh

téng hop 1-46 str dung cac chat phan tng thich hop.

Hop

s Cau trac Dit liéu dic diém hoa
chat

MS (m/z): 317,1 (M+H)"; r.t. =

()]
H
147 Hsc\©/\u/\/Nj©)\onwe 1,274
F

'H NMR (400MHz, CDCls): §
7,38 — 7,31 (m, 3H), 7,27 — 7,21

F ’ Q (m, 1H), 7,11 (1H, td, J = 1,1,

N
1-48 @ﬂﬂ/\/ jg/lom 7,4Hz, 1H), 7,07 — 6,96 (m,
E 2H), 4,50 (m, 1H), 3,91 — 3,85

(m, 5H), 3,34 — 3,24 (m, 2H),
2,98 — 2,90 (m, 2H).

'H NMR (400MHz, DMSO): §

H 2 8,88 (br s, 1H), 7,78-7,66 (m,
[-49 ©/\H/\/ :O)\o""e 3H), 7,60 (d, J = 8,0Hz, 2H),
F 7,34-7,22 (m, 3H), 5,02 (br s,
1H), 432 (t, J = 4,9Hz, 2H),
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3,91 (s, 3H), 3,63 (t, J = 4,9Hz,
2H), 3,12 (br s, 2H). MS (m/2):
303,1 (M+H)"; .t = 1,71,

Metyl 4-(2-aminoetoxy)-3-flobenzoat (I-51)

F
o
OH ~~"NHB
BocHN oc
~"r MeO
MeO -
F
0\/\
TFA/CH,CI, NH,
MeO
o)
I-51

Thém tert-butyl (2-bromoetyl)carbamat (20mmol) vao hdn hop ctia metyl 3-flo-
4-hydroxybenzoat (17mmol), xesi cacbonat (25mmol) va DMF (30ml). Khudy huyén
phu thu duge & 60°C trong 4 gid. Pha lodng phan tmg bing nudce (100ml) va thu két
tlia san pham bang cach loc chan khong. Rira banh loc bing nudc va sdy trong didu
kién chan khong dé thu I-50 tinh khiét. 1-50 (17mmol) duge dua vao trong diclometan
(12ml) va xit ly bang TFA (5Sml). Khudy phan tmg & nhiét 6 phong trong 30 phut.
LCMS cho thdy phan tmg d4 hoan thanh. C6 dic phan img dén kho. Nguyén lidu tho
dugc dua vao trong diclometan va khudy bang natri bicacbonat rin trong 8 gid d& loai
bd hoan toan TFA du . Loc hdn hop va séy dich loc dé thu I-51 & dang dau trong. 'H
NMR (400MHz, DMSO): 6 7,79 (d, J = 9,4Hz, 1H), 7,73 (dd, J = 1,6, 11,8Hz, 1H),
7,33 (t, J= 8,6Hz, 1H), 4,22 (t, ] = 5,4Hz, 2H), 3,84 (s, 3H), 3,12 (t, ] = 5,4Hz, 2H).

Metyl 4-(2-(benzylamino)etoxy)-3-flobenzoat (I-52)
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MeO

NaCNBH3, MeOH

Khudy hén hop ctia metyl 4-(2-aminoetoxy)-3-flobenzoat (I-51) (1,4mmol) va

natri bicacbonat (1,4mmol) trong metanol (Sml) & nhiét d6 phong trong 30 phat. Thém

axit axetic (1,0ml) va aldehyt va khuy phan Gng & nhiét d6 phong trong 2 gidr. Thém

thanh 3 phan NaCNBHj3 (2,1mmol). Khudy phan tmg & nhiét d6 phong trong 15 phut

nita. LCMS biéu thj phan tmg dién ra hoan toan. Pha loang phéan mg bing nudc va

chi€t bang etyl axetat. GOp lai dich chiét hitu co va rira bang nude va nudec mudi, sy

trén MgSO4 va c6 dic dé thu I-52. Khong cin qué trinh tinh sach khac. MS (m/z):
304,1 (M+H)*,

Diéu ché chét trung gian sau theo quy trinh duge md t& cho quy trinh téng hop

I-52 stt dung céc chit phan tmg thich hop.

Hop chit

Cau trac

Dit li€u dac diém hoa

I-53

MeO

o~

E
N

MS (m/z): 322,1 M+H)*; r.t.=1,31
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Metyl 4-(2-((tert-butoxycarbonyl)(2-flobenzyl)amino)etoxy)-3-flobenzoat (I-55)

F
HO
H Boc
OH —m—>» \/\OH f
F PPh3, DIAD
F
1-54
F CO,Me
?oc U
N
\/\0
F
I-55

Thém di-tert-butyl dicacbonat (3,0mmol) vao hdn hop cia 2-((2-
flobenzyl)amino)etanol (3,0mmol) trong diclometan (25ml) va NaOH (1M trong HO,
9,6ml, 9,6mmol) & nhiét 9 phong. Khudy hdn hop phan ung trong 16 gid va sau do
pha lodng bing H,0 (50ml) va diclometan (25ml). Sau khi phan tach cac 16p, rira pha
nuéc bang diclometan (2x, 50ml) va rira dich chiét hitu co gop lai bing H,0 (1x
50ml), sdy (Na2SO4) va cd dic (may hut dung dich). Tinh sach hdn hop thd bing sic
ky (silica gel, 0-60% EtOAc/hexan) dé thu I-54 & dang diu. Thém ting giot
diisopropyl azodicarboxylat (0,41ml, 2,Ilmmol) vao hdn hop cta I-54 (1,0mmol),
metyl 3-flo-4-hydroxybenzoat (2,0mmol) va PPh; (2,0mmol) trong THF (15ml) & 0°C.
Sau khi khudy trong 10 phut, lam 4m hén hop phéan {mg theo tinh chit riéng cta no
dén nhiét &9 phong va khudy trong 4 gid nita. Pha loéing hdn hop phan tmg bing Et,0
(50ml) va HoO (50ml) va phan tach c4c 16p. Rira pha nuéc bing EtO (2x, 50ml) va
sy dich chiét hitu co gop lai (MgSO4) va sau d6 co dic (may hut dung dich). Tinh
sach hdn hop thd béng sic ky (silica gel, 0-25% EtOAc/hexan) dé thu hdn hop khong
tach roi duge cua I-55 va metyl 3-flo-4-hydroxybenzoat. C6 ddc hdn hop, pha lodng
bing EtOAc (100ml) va sau d6 rira bing NaOH (x2, 1 M, 25ml) d& loai bé metyl 3-
flo-4-hydroxybenzoat khdi hén hop nay. Sdy pha hitu co (MgSOa) va ¢d dic (méy hut
dung dich) dé thu I-55. 'H NMR (400MHz, CDCL): & 7,69 — 7,55 (m, 2H), 7,23 - 7,06
(m, 2H), 7,00 — 6,86 (m, 2H), 6,86 — 6,71 (m, 1H), 4,56 — 4,45 (m, 2H), 4,14 — 3,99
(m, 2H), 3,75 (s, 3H), 3,59 — 3,44 (m, 2H), 1,40 — 1,25 (m, 9H).
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Metyl 3-flo-4-(2-((2-flobenzyl)amino)etoxy)benzoat (I-56)

CO,Me
?oc FK)/COzMe TFA/CH,Cl, j@ 2
N
~" o
F
I1-55

Thém axit trifloaxetic (2ml) vao dung dich chta I-55 (0,9mmol) trong

diclometan (8ml) & nhiét d6 phong. Sau khi khudy trong 1 gid, c6 dic hdn hop phan
mg (méy hit dung dich), pha lodng bdng MeOH va trung hoa bing cach chuyén hdn
hop qua céc cdt cartridge dugc gén polyme cacbonat (6 cot cartridge, 100mg don
vi/cartridge). Loai bd dung méi (may hut dung dich) & thu 1-56, MS (m/z): 322,1
M+H)*; r.t. = 0,981.

Metyl 3-(2-aminoaxetamido)-4-flobenzoat (I-58)

(o] OH
BocHN/\"/
HoN OMe \n/\NHBoc

F HATU, DMF

1-57
H
N
MeO \n/\NHz
0
F

1-58

TFA/CH,C,

Thém HATU (8,2mmol) vao hén hgp ctia N-Boc glyxin (6,8mmol), metyl 3-
amino-4-flobenzoat (6,2mmol), diisopropyletylamin (3,6ml, 20,5mmol) va DMF
(15ml). Khudy phan tmg nay & nhiét d6 phong trong 1 gid. LCMS bidu thi phan tmg
dién ra hoan toan. Pha lodng phan tng bing nudc va chiét bing etyl axetat. Sdy dich
chiét hiru co trén MgSO4 va ¢ dic. Khong can qua trinh tinh sach khac. Hoa tan amit
thd (I-57) (9,2mmol) trong diclometan (15ml) va xtr Iy bing axit trifloaxetic (8ml).
Khudy phan tmg & hhiét d6 phong trong 1 gid. LCMS biéu thi phan tmg dién ra hoan
toan. C6 ddc phan tmg dén kho va tinh sach nguyén liéu tho bing HPLC thu san phim
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dé thu 1-58, '"H NMR NMR (400MHz, ds-MeOH) & 8,71 (br d, J = 8,0Hz, 1H), 7,79-
7,75 (m, 1H), 7,21 (dd, T = 10,3, 8,2Hz, 1H), 3,87 (s, 2H), 3,82 (s, 3H). MS (m/z):
227,1 (M+H)".

Metyl 4-flo-3-(2-((3-metylbenzyl)amino)axetamido)benzoat (I-59)

o
o H3C\©/‘LH o
H H
N N CH,
MeO \n/\NHZ » MeO \H/\H
. O NaCNBHs;, MeOH e
|1-58 1-59

Khuéy hdn hop ctia metyl 3-(2-aminoaxetamido)-4-flobenzoat (I-58) (1,5mmol)

va natri bicacbonat (1,5mmol) trong metanol (Sml) & nhiét do phong trong 30 phut.
Thém axit axetic (1,0ml) va 3-metylbenzaldehyt va khudy phan tng & nhiét do phong
trong 2 gid. Thém thanh 3 phin NaCNBH; (2,2mmol). Khudy phan tmg & nhiét do
phong trong 15 phut nita. LCMS biéu thi phan tng dién ra hoan toan. C6 dic phan ung
va tinh sach bing HPLC thu san phim dé thu 1-59, MS (m/z): 331,1 (M+H)*; r.t. =
1,51.

Diéu ché chét trung gian sau theo quy trinh dugc md ta cho quy trinh téng hop
1-59 str dung céc chit phan ung thich hop.

Hop chit Chu tric Dit liéu ddc diém hoa

'H NMR (400MHz, CDCls): § 9,00 (s,

F 1H), 8,11 (s, 1H), 8,00 (d, J = 8,1, 1H),
I-59A @Q“\)\N@\ﬁ\ 7,81 (d, T= 7,8, 1H), 7,43 (t, T = 7,9, 1H),
© (7,31 (m, 2H), 7,19-7,12 (m, 3H), 4,41-4,38
(m, 2H), 3,92 (s, 3H), 3,47 (s, 2H).

(S)-metyl 3-(2-((tert-butoxycarbonyl)amino)propanamido)-4-flobenzoat (I-60)
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i j@L j)\ : : N
. COzMe
Me\HJ\oH HoN CO,Me
HY
NH
oc”

» Boc”
1-60

Thém iso-butyl cloformat (5,3mmol) vao dung dich chita N-(tert-
butoxycarbonyl)-L-alanin (5,0mmol) va N-metylmorpholin (5,3mmol) trong THF
(25ml) & 0°C. Sau khi khudy trong 30 phat, thém metyl 3-amino-4-flobenzoat
(5,3mmol) & dang chét rin va khudy hdn hop tao thanh trong 16 gio & nhiét 46 phong.
Sau khi loai bé dung moi (mdy hit dung dich), hoa tan phin thu duoc trong EtOAc
(50ml) va rira bing NaHCOs3 (sat., 50ml), HCI (0,1M trong H>0, 50ml) va nuéc mubi
(50ml). Say pha hiru co (MgSO04) va cd ddc (mdy hat dung dich). Tinh sach nguyén
liéu thd béng sic ky (silica gel, 0-40% EtOAc/hexan) dé thu I-60. 'H NMR (600MHz,
CDCl): 6 8,96 (dd, J = 2,0, 7,6Hz, 1H), 8,67 (br s, 1H), 7,83 — 7,75 (m, 1H), 7,17 —
7,11 (m, 1H), 4,94 (brs, 1H), 4,36 (br s, 1H), 3,90 (s, 3H), 1,50 — 1,43 (m, 12H). |

(S)-metyl 4-flo-3-(2-((2-flobenzyl)amino)propanamido)benzoat (I-62)

F

LI
e\‘)J\u COMe ————» | CO,Me
sl Kl

NaBH,, MeOH F

1-62

Thém axit trifloaxetic (1,0ml) vao dung dich chta I-60 (0,9mmol) trong
diclometan (5ml) & nhiét d§ phong. Sau khi khudy trong 30 phut, loai bd dung moi
(méy hat dung dich) va hoa tan phan thu dugc trong diclometan (25ml) va ria bing
NaHCO;3 (sat., 25ml). Rira pha nudc bing diclometan (2x, 25ml) va sy dich chiét hitu
co gop lai (Na2SO4) va ¢d ddc (may hit dung dich) dé thu 190mg 1-61 & dang déu.
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Thém 2-flobenzaldehyt (94mg, 0,8mmol) vao dung dich chtra I-61 (0,8mmol) trong
MeOH (9ml) va AcOH (1ml). Sau khi khudy trong 1 gir & nhiét d6 phong, xtt Iy hdn
hop phén tmg bing NaBH4 (1,6mmol) va khudy trong 30 phut. Sau khi loai bd dung
mbi (may hit dung dich), hoa tan hdn hgp nay trong EtOAc (25ml) va rira bing
NaHCO;s (sat., 25ml). Rira pha nuwéc bing EtOAc (2x, 25ml) va sy dich chiét hitu co
gop lai (MgSOq) va c6 ddc (mdy hut dung dich). Tinh sach nguyén liéu nay bing sic
ky (silica gel, 0-60% EtOAc/hexan) d& thu I-62, MS (m/z): 349,2 (M+H)*; r.t. = 1,097.

1-metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-c]pyrazol-3-axit cacboxylic (I-64)

(0]
0o cac budc
_—
cl Cl = 0
N<
0 <N oH
1-63 1-64

Chét trung gian I-64 duoc didu ché theo quy trinh duge mo ta dbi voi quy trinh
diéu ché chit trung gian I-4, bt diu bing 3,4-dihydrobenzo[b]oxepin-5(2H)-on (I-63,
¢6 ban trén thi truong). 'H NMR (400MHz, DMSO): 'H NMR (400MHz, DMSO): §
12,77 (s, 1H), 7,80 (d, J = 2,6Hz, 1H), 7,44 (dd, J = 8,6, 2,6Hz, 1H), 7,22 (d, J =
8,7Hz, 1H), 4,33 (t, ] = 6,3Hz, 2H), 4,05 (s, 3H), 3,12 (t, J = 6,3Hz, 2H). MS (m/z):
279,0/281,0 (M+H)" (md hinh déng vi clo); r.t.= 1,302.
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axit 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetic (I-66)

N\
F ‘N on
Cl \
H,N o)
HO\\e + ©: - OH + o
0 F AcOH, MeOH, nudc 1-65 I-4
HO
o (%
—_— = N-N
)C\l cl X p F
NI SN (e]
Meo’l\N’J\OMe °
NMM 1-66
Buoc 1

Thém cac chit phan mg vao 6ng phan tng dung tich 20ml theo tht tw sau:
glyxin (10mmol), AcOH (2ml), MeOH (12ml), nuéc (2ml). Khudy hdn hop nay cho
dén khi hoa tan hoan toan. Tiép theo, thém 2-flobenzaldehyt (5,0mmol). Sau 20 phut,
thém natri xyanobohydrua (3,0mmol). Khudy phan tng nay 10 phut, vao thdi diém dé
thém phan bd sung ctia natri xyanobohydrua (3,0mmol). Khudy phan tmg nay trong 10
phut, loc, va sau d6 tinh sach bing sic ky pha dao dugc bién dbi bing axit axetic
(0,06%) (10 dén 50 %, nudc-ACN) va tiép theo, tai két tinh hoa bing MeOH/nuée 1:5
(2ml) thu duge axit 2-((2-flobenzyl)amino)axetic (I-65) & dang chit bot mau tring. 'H
NMR (400MHz, DMSO): § 7,61 (t, ] = 8,1Hz, 1H), 7,54 (xép xi q, J = 7,8Hz, 1H),
7,36-7,28 (m, 2H), 4,24 (s, 2H), 3,92 (s, 2H). MS (m/z): 184,1 (M+H)",

Bude 2

Thém céc chét phan tmg vao dng phan tmg dung tich 100ml theo tht tu sau:
axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-4) (1,5mmol),
THF (15ml), va N-metyl morpholin (NMM) (1ml, 6,9mmol). Khudy hén hop nay cho
dén khi hoa tan hoan toan. Tiép theo thém 2-clo-4,6-dimetoxy-1,3,5-triazin (1,6mmol)
va khudy dung dich nay trong 40 phut & 50°C cho dén khi chét két tia mau tring duoc

tao ra toan bd. Khudy dao vat Iy chat két tia bing cach khudy nhanh d& dam bao tit ca
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cac chit rin dugc tron ki Tiép theo thém axit 2-((2-flobenzyl)amino)axetic (I-65)
(2,3mmol) va khudy phan Gmg nay trong 30 phiit & 50°C va sau d6 pha lodng bang Sml
MeOH va sau d9 tinh sach bing sic ky pha dao duoc bién ddi bing axit axetic (0,05%)
(30 dén 80%, nudc/ACN) va tiép theo, tai két tinh héa bing MeOH/nuéc 1:1 (20ml)
thu dugc chét bot mau tring (I1-66). 'H NMR (400MHz, CDCL3): § 10,05 (br s, 1H),
7,39 (xép xi t, J = 7,8Hz, 2H), 7,23-7,20 (m, 1H), 7,14 (d, J=8,3Hz, 1H), 7,09 (t, T =
8,2Hz,1H), 7,02 (t, ] = 8,2Hz,1H), 6,84 (d, J = 8,3Hz, 2H), 5,44-5,40 (m, 2H), 4,82 (br
s, 1H), 4,59 (br s, 1H), 4,05-4,02 (m, 1H), 4,01(s, 3H). MS (m/z): 430,1/432,1 (M+H)*

(md hinh ddng vi clo).

Axit 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetic (I-68)

. \N’N
ZW P o
\ Cl D Y
cl ~ \ Oxalyl clorua, DMF, CH,Cl,
OH o 0 F
F 0]
(o)
I-4 N 1-67
NN .
ooy L
LiOH N OH
> 0 F
THF/MeOH/H,0
1-68

Bude 1

Thém lugng lam chét xtic tic DMF (25 uL) va tung giot oxalyl clorua (0,78ml,
8,9mmol) vao huyén phi ciia axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-
3-cacboxylic (I-4) (1,9mmol) trong CH2Clz (10ml) & 0°C. Lam 4m huyén phi thu duge
dén nhiét d6 phong va khudy trong 1 gid. Loai bd dung moéi trong chan khong dén khi
kho hoan toan (cin loai bd hoan toan oxalyl clorua). Hoa tan phin thu dugc bing

CH2Cl> (10ml) va sau d6 cho ting giot vao dung dich chira metyl 2-((3-
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flobenzyl)amino)axetat (1,9mmol) trong CH>Cly (10ml) khi ¢6 mat DIEA (0,56ml,
3,8mmol). Khudy hdn hop phéan tng trong 30 phit & nhiét do phong va sau d6 nap
50ml nuée. Phan tach 16p hitu co va chiét 16p nude bing CH>Cl (50ml). Rira lién tiép
céc 16p hitu co gdp lai bing H>0 va nude mudi, siy trén NasSOu, loc va cb dic dé thu
sén phim thd, ma duoc tinh sach bing séc ky cot (0-60% EtOAc trong hexan) d& thu
metyl 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetat (I-67). 'H NMR (400MHz, CDCl3): § 7,47 — 7,43 (m, 2H), 7,34 —
7,29 (m, 1H), 7,23 - 7,19 (m, 1H), 7,18 — 7,04 (m, 2H), 6,97 (dd, J = 2,3, 8,7Hz, 1H),
5,57 — 4,12 (m, 9H), 3,77 — 3,74 (m, 3H). Hon hop cac chit ddng phan quay. MS
(m/z): 444,1 (M+H)*.

Bude 2

Hoa tan metyl 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c|pyrazol-3-carboxamido)axetat (I-67) (1,6mmol) trong THF/MeOH/H,O (3:2:1,
10ml) va sau d6 thém LiOH monohydrat (0,408 g, 9,72mmol). Khudy hn hop phan
g & nhiét d6 phong trong 1 gid va pha lodng bing 10ml nuéc va axit hoa dén do pH
= 2,0, Thu chit rin va sdy d& thu axit 2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno([4,3-c]pyrazol-3-carboxamido)axetic (I-68). 'H NMR (400MHz,
DMSO): 6 12,73 (s, 1H), 7,71 (t, J = 2,6Hz, 1H), 7,42 — 7,30 (m, 3H), 7,24 — 7,15 (m,
2H), 7,07 — 7,02 (m, 1H), 5,41 — 4,10 (m, 9H). Hdn hop céc chit ddng phan quay. MS
(m/z); 430,0 (M+H)".

Metyl 3-(2-((xyclopentylmetyl)amino)axetamido)-4-flobenzoat (I-70)
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Bude 1

Thém céc chét phan Gng vao éng phan tng dung tich 40ml theo th{ tur sau: N-
(tert-butoxycarbonyl)glyxin (1,0mmol), THF (4,0ml), N-metyl morpholin (c.a. 0,2ml,
2,0mmol). Khudy hén hop nay cho dén khi hoa tan hoan toan. Tiép theo, thém 2-clo-
4,6-dimetoxy-1,3,5-triazin (1,0mmol) va khudy dung dich nay trong 20 phut & 50°C
cho dén khi chat két tia mau tring duogc tao ra toan bo. Khuéy dao vat ly chét két tua
dé dam bao tit ca céc chit rin dugc khudy déu. Tiép theo, thém metyl 3-amino-4-
flobenzoat (1,3mmol) va khudy phan tmg nay trong 30 phut & 50°C va sau d6 & nhiét
d0 phong trong 2 gid, sau d6 pha lodng bing 5ml MeOH va sau d6 tinh sach béng cach
rét vao trong nudc (khudy nhanh, 25ml). Thu chit rin mau trdng va xir 1y bing
diclometan (5ml) va TFA (5ml), va gia nhiét d&n 34°C trong khoang 1 gi¢ cho dén khi
viéc loai bd nhém Boc hoan thanh (bing sy giam sat LCMS). C6 dic nguyén li€u nay
dén kho va dung cho sic ky pha ddo (10 dén 40% nuéc/ACN) d thu 1-69. Sau do
chuyén céc phin doan mong mudn qua cdt cartridge bazo tu do trao ddi ion gin
polyme d loai bo toan bd TFA du (st dung san pham StratoSpheres, SPE PL HCO3
MP SPE 0,9mmol nominal load x 2 don vi). Chit rtra giai pha dong 1a MeOH (10ml
tong thé tich xa). "H NMR NMR (400MHz, ds-MeOH): § 8,71 (br d, J = 8,0Hz, 1H),
7,79-1,75 (m, 1H), 7,21 (dd, J = 10,3, 8,2Hz, 1H), 3,87 (s, 2H), 3,82 (s, 3H). MS
(m/z): 227,1 M+H)*.
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Budce 2

Thém céc chit phan ung vao éng phan tng dung tich 20ml theo thtt tu sau:
metyl 3-(2-aminoaxetamido)-4-flobenzoat (I-69) (0,63mmol, ), AcOH (1ml), MeOH
(4ml) va xyclopentancarbaldehyt (Immol). Sau 30 phut, thém natri xyanobohydrua
(0,80mmol), Khudy phan g nay 10 phat, vio thoi diém d6 thém phan bd sung ciia
natri xyanobohydrua (0,40mmol). Khudy phan tmg nay trong 2 gid, loc, va sau dé tinh
sach bang sic ky pha ddo bién ddi TFA (0,05%) (20 dén 60%, nude-ACN) va tiép
theo, loai bd TFA du sit dung cdt cartridge trao ddi ion gén polyme (tai chi yéu SPE
PL HCO3; MP SPE 0,9mmol x 1 don vi va 8ml MeOH lam chit rira gi4i pha dong) dé
thu amin (I-70) nay & dang chit rin min. 'H NMR NMR (400MHz, d4-MeOH): § 8,80
(br d, J =8,0Hz, 1H), 7,91-7,86 (m, 1H), 7,32 (dd, J = 11,0, 8,0Hz, 1H), 4,08 (s, 2H),
3,92 (s, 3H), 3,08 (x4p xi d, J = 8,1Hz, 2H), 2,31-2,22 (m, 1H), 1,97-1,92 (m, 2H),
1,77-1,64 (m, 4H), 1,36-1,30 (m, 2H). MS (m/z): 309,1 (M+H)".

Piédu ché cac chét trung gian sau theo quy trinh duge mé ta déi v6i quy trinh

téng hop I-70 sir dung céc chét phan ung thich hop.

Hop chit CAu tric Dit liéu dic diém héa

H MS (m/z): 291,1 (M+H)*; r.t =1,238

Me02C\©/ \ﬁo
1-71 NH
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8-clo-N-(2-flobenzyl)-N-(2-hydroxyetyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamit (I-73)

\N’N

\ OH
H, N cl X
(0]
(o]
CHO NaCNBH3 @E/ -4
\/\OH >

Cl
F AcOH, MeOH )\
N N
- l 7,
-72 MeOJ\NJ\OM
NMM
HO
\N'N
\ N
cl _ F
T
(@)
1-73

Budce 1

Thém c4c chit phan tmg vao éng phan tng dung tich 250ml theo tht tu sau:
etanol amin (40,0mmol, ), AcOH (8ml), MeOH (60ml), va 2-flobenzaldehyt
(20,0mmol). Sau 30 phit, thém timg phén natri Xyanobohydrua (20,0mmol) qua hon
30 phit. Khudy phan tmg nay 1 hr, va sau d6 c6 dic mot phdn (trong chin khong)
trude khi tinh sach truc tiép bing sic ky pha ddo dugce bién dbi bing axit axetic
(0,06%) (5 dén 15%, nude-ACN) thu duge sau khi sy 2-((2-flobenzyl)amino)etanol
(I-72) & dang chit ban rin. 'H NMR (400MHz, ds-MeOH): § 7,61 (dt, T = 7,9, 1,8Hz,
1H), 7,41-7,35 (m, 1H), 7,21 (xdp xi t, J = 7,9Hz, 1H), 7,13 (x4p xi t, J = 8,9Hz, 1H),
4,00 (s, 2H), 3,73 (t, ] = 6,2Hz, 1H), 2,87 (t, ] = 6,2Hz, 1H). MS (m/z): 170,1 (M+H)".

Budce 2

Thém c4c chit phan tng vao éng phan Ung dung tich 100ml theo thi tu sau:
axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-4) (2,0mmol,
THF (10ml) va N-metyl morpholin (0,72ml, 5,0mmol). Khudy hdn hop nay cho dén
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khi hoa tan hoan toan. Tiép theo, thém 2-clo-4,6-dimetoxy-1,3,5-triazin (2,2mmol) va
khudy dung dich nay trong 20 phiit & 50°C cho dén khi chét két tiia mau tring dugc tao
ra toan b. Khudy dao vat Iy chét két tia bing cach khudy nhanh dé dam bao tit ca céc
chat ran dugc tron ki. Tiép theo, thém 2-((2-flobenzyl)amino)etanol (I-72) (2,4mmol)
va khudy phan tmg nay trong 30 phit & 50°C va sau dé pha lodng bing Sml MeOH va
sau d6 tinh sach bang sic ky pha dao duoc bién dbi bing axit axetic (0,05%) (30 dén
80%, nudc/ACN) va tiép theo, tai két tinh héa bing MeOH/nude 1:3 (10ml) thu duge
chit bot mau tring (I-73). 'H NMR (400MHz, DMSO): § 7,74-7,70 (m, 1H), 7,38-
7,28(m, 5H), 7,04 (dd, J = 8,4, 1,5Hz, 1H), 5,40-5,35 (m, 3H), 4,80-4,75 (m, 2H),
4,20(s, 3H), 3,93 (t, ] = 6,2Hz, 1H) 3,63 (q, J = 6,2Hz, 1H), 3,55 (q, J = 6,2Hz, 1H),
3,41 (t, J = 6,5Hz, 1H). Hdn hop c4c chit dong phan quay. MS (m/z): 416,1/418,1
(M+H)* (mb hinh ddng vi clo).

Diéu ché céc chit trung gian sau theo quy trinh dugc md ta déi véi quy trinh

tong hop I-73 st dung céc chét phan tmg thich hop.

Hop chét Cau triic Dit lidu dic diém hoa

'H NMR (400MHz, DMSO): & 7,78-7,75
(m, 2H), 7,30-7,16 (m, 5H), 5,40-5,35 (m,
2H), 4,80 (br s, 2H), 4,04 (s, 3H), 3,78 (x4p
1-74 o WN xi t, J = 5,0Hz, 2H), 3,34 (xép xi t, J =

o 5,0Hz, 2H), 3,45 (t, J=4,0Hz, 1H). Hon hop

cac chit ddng phan quay. MS (m/z): 398,1

(M+H)",
Ho 'H NMR (400MHz, DMSO): § 7,73-7,70
Sy 2 (m, 2H), 7,36-7,00 (m, 5H), 5,35-5,30 (m,
N/

I-75 ; ﬁ%ng . 2H), 4,78 (br s, 2H), 4,14 (s, 3H), 3,88 (xép
(o]
(¢}

xi t, J = 5,0Hz, 2H), 3,45-3,50 (m, 2H),
3,38-3,36 (m, 1H). Hdn hop céc chét ddng
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Hop chét Céu truc Dit liéu dic diém hoa

phan quay. MS (m/z): 400,1 (M+H)*.

'H NMR (400MHz, DMSO): § 7,75-7,69
(m, 2H), 7,46-6,92(m, GH), 5,25-5,15 (m,
2H), 4,73 (br s, 2H), 4,04 (s, 3H), 3,88-3,24

1-76 F\@%N (m, 4H). Hon hop c4c chit dong phan quay.
(o)
o MS (m/z): 382,1 (M+H)".

HQ MS (m/z): 390,1 M+H)*; r.t. = 1,289
N

(o]
(0]

axit 1,5,5-trimetyl-4,5-dihydro-1H-benzo[g]indazol-3-cacboxylic (I-78)

Céc budce
—_—— [0}
~ /,
o OH

N\
/N

I-78

Chét trung gian I-78 duoc didu ché theo quy trinh duge mo ta dbi véi quy trinh
diéu ché chit trung gian I-4, b4t dau bing 4,4-dimetyl-3,4-dihydronaphtalen-1(2H)-on.
MS (m/z): 257,1 M+H)".

-89-




22296

Vidul

1) HATU, DMF

F.
[: I HN
F
O

NH

1) HATU, DMF
N’N

MeO b\
(0]

2) NaOH

Axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1 -metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)benzoic (Hop chit 1)
Budc 1

Thém  diisopropyletylamin ~ (30mmol) va  axit  8-flo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-5) (7,4mmol) vao dung dich chia
metyl 4-flo-3-(2-((2-flobenzyl)amino)axetamido)benzoat (I-17) (8,2mmol) va HATU
(8,2mmol) trong DMF (30ml) dé thu dung dich mau vang nhat. Khudy hén hop phan
g & nhiét d6 phong trong 3 gid. Rét hdn hop phan tmg 1én trén nude da 300ml tao
thanh két tia thu dugc bing cach loc chan khong. Sau d6 tai hoa tan chét rin nay trong
EtOAc (600ml) va rira bing Na,CO, 5%, nudc, nudc mudi, sdy va cd dic. Tinh sach
chét rin nay bang cach nghién nho trong MeOH néng. Loc va sdy chét rin thu duoc.
'H NMR (400MHz, DMSO): § 10,14 (m, 1H), 8,79 — 8,46 (m, 1H), 7,80 — 7,66 (m,
1H), 7,56 (m, 1H), 7,50 — 7,29 (m, 3H), 7,22 (m, 3H), 7,06 (m, 1H), 5,38 (m, 3H), 4,82
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(d, J = 41,7Hz, 3H), 4,35 — 4,03 (m, 3H), 3,85 (m, 3H). Hn hop cac chét déng phan
quay.

Budc 2

Hoa tan este san pham (5Smmol) trong THF-MeOH (100ml) ty 1& 4:1 va xtr ly
bing KOH IN (20ml). Khudy huyén phil mau tring & nhiét d6 phong trong 2 gio thu
duogc dung dich trong. Khudy phan tmg nay & nhiét d6 phong trong 16 nita cho dén khi
phéan tmg hoan thanh nhu dugce biéu thi bing LCMS. Loai b dung méi hitu co trong
chan khong thu dugce huyén phtt mau tréng. Pha loang huyén phi thu dugc bang nudc
(100ml) va diéu chinh do pH dén ~5 w/AcOH. Thu chét rin mau tréng bang céch loc,
rira bing nudc va sdy trong didu kién chan khong trong 24 gid. Tinh sach tiép san
phdm clia axit carboxylic bing cich khudy trong dung dich MeOH-nudc ty 1& 8:2
(200ml) & 70°C trong 2 gid. Sau khi lam mat dén nhiét d6 phong, thu chét rén bing
cich loc chan khéng dé thu axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic. H NMR
(400MHz, DMSO): § 10,06-10,01 (m, 1H), 8,58-8,56 (m, 1H), 8,51-8,49 (m, 1H),
7,72-7,69 (m, 1H), 7,58-7,53 (m, 1H), 7,46-7,33 (m, 3H), 7,24-7,12 (m, 3H), 7,08-7,04
(m, 1H), 5,40-5,37 (m, 3H), 4,86-4,76 (m, 3H), 4,24-4,12 (m, 4H). Hdn hop céc chit
ddng phan quay. MS (m/z): 551,1 (M+H)*.

Trong mot phuong 4n, thém dung dich chira L-arginin (0,82mmol) trong nuéc
khir ion (6ml) vao huyén phu cia axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3 carboxamido)axetamido)benzoic (0,82mmol) trong
MeOH (50ml). Khudy hdn hop trong, trong 0,5 gid & nhiét d§ phong va sau d6 ¢6 dic
@ thu san phdm ban rin mau tring. Cho san phdm vao trong axetonitril khan (25ml)
va ¢d dic tir tir huyén phil tring nay duéi dp suét giam. Lip lai quy trinh nay vai 14n
(5x) dé thu mudi L-arginin cta axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido) benzoic. Nhiét d6 néng
chay (157°C). 'H NMR (400MHz, DMSO): § 9,88 — 9,77 (m, 1H), 8,37 — 8,26 (m,
1H), 8,03 — 7,68 (m, SH), 7,66 — 7,51 (m, 2H), 7,48 — 7,31 (m, 3H), 7,15 (m, 6H), 5,43
- 35,35 (m, 2H), 4,86 — 4,72 (m, 3H), 4,22 — 4,10 (m, 4H), 3,26 — 3,18 (m, 1H), 3,17 —
2,99 (m, 2H), 1,76 — 1,52 (m, 4H).
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Theo phuong 4n khéc, gia nhiét huyén phu cta axit 4-flo-3-(2-(8-flo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic (0,84mmol) trong MeOH (20ml) dén 70°C. Thém
timg giot dung dich NaOH ndng d6 IN (0,84mmol). Khudy dung dich trong nay &
nhiét do phong trong 1 git trude khi loai bd dung mdi dudi ap sudt giam. Nghién nho
nguyén lidu thd bing MeOH va tinh thé héa bing cach tao huyén phu trong axetonitril
(5ml) dé& thu mubi natri coa axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic. Nhiét d6 nong
chay (161°C). 'TH NMR (400MHz, DMSO): § 9,86 — 9,60 (m, 1H), 8,27 — 8,17 (m,
1H), 7,63 — 7,55 (m, 2H), 7,48 — 7,31 (m, 2H), 7,26 — 7,04 (m, 5H), 5,42 — 5,37 (m,
2H), 4,84 — 4,74 (m, 3H), 4,20 — 4,12 (m, 4H).

axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)benzoic (Hop chét 2)

Pidu ché axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)- 1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic theo quy trinh dbi
véi Hop chét 1. Nhiét d6 néng chay (246°C). 'H NMR (400MHz, DMSO): § 10,14 —
10,04 (m, 1H), 8,71 — 8,58 (m, 1H), 7,79 — 7,69 (m, 1H), 7,62 — 7,51 (m, 1H), 7,47 —
7,36 (m, 2H), 7,29 — 7,02 (m, SH), 5,42 — 5,32 (m, 2H), 4,84 — 4,72 (m, 2H), 4,23 —
4,08 (m, 3H), 3,88 — 3,80 (m, 3H). Hon hop céc chit ddng phan quay. MS (m/z)
(M+H)*, 551,3, Tinh toan phan tich dbi v&i CosHa1F3N4Os * 0,15 CH4O : C, 61,09; H,
3,85; N, 10,18, Phat hién: C, 60,97; H, 4,02; N, 10,16.

Thém metanol (500ml) va diclometan (500ml) vao hdn hop cta axit 4-flo-3-(2-
(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido) benzoic (22mmol) va 2-amino-2-hydroxymetyl-propan-1,3-
diol (TRIS; 22mmol). Khudy phin tmg nay & 25°C trong 3 gid. Loai bd dung moi
trong chan khéng, va thém diclometan (500ml) vao chét rén nay va ¢b dic (lp lai 2x).
Huyén pht héa chét rin nay trong 100ml diclometan va thu bing cach loc chan khong
@ thu muéi TRIS cla axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido) benzoic. Nhiét do néng

chay (125°C). 'H NMR (400MHz, DMSO) § 10,01 — 9,65 (m, 1H), 8,59 — 8,30 (m,
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1H), 7,76 — 6,95 (m, 10H), 5,53 — 4,00 (m, 9H), 3,58 — 3,10 (m, 10H). Tinh toan phan
tich déi v6i CzoH3F3NsOs + 1 H,0: C, 55,73; H, 4,97; N, 10,16, Phat hién: C, 55,74:
H, 4,99; N, 10,12.

Trong mét phwong an, thém dung dich chira L-arginin (0,73mmol) trong nuéc
khir ion (5,8ml) vao huyén phu cta axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic (0,73mmol) trong
metanol (70ml). Gia nhiét hdn hgp dén 70°C trong 0,5 gidr. Sau khi 1am mat dén nhiét
d6 phong, loai bé dung mdi trong chan khong. Thém hdn hop ty 18 2:1 ciia axetonitril
va metanol (20ml) vao chét rin nay va c6 dic (Iap lai 2x). Tinh thé hoéa chit rén nay
bing cach tao huyén phi san phém chét rén trong hdn hop ty 18 2:1 cua axetonitril va
metanol (5ml) va khudy huyén phil ndy & nhiét do phong trong 24 hr ¢ thu mudi L-
arginin cua axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido) benzoic & dang két tiia mau tring. Nhiét do néng
chay (206°C). 'TH NMR (400MHz, DMSO) § 9,88 — 9,78 (m, 1H), 8,41 — 8,31 (m, 1H),
8,08 — 7,82 (m, SH), 7,68 — 7,52 (m, 2H), 7,47 — 7,36 (m, 1H), 7,28 — 7,04 (m, 6H),
5,43 = 5,30 (m, 3H), 4,81 — 4,70 (m, 3H), 4,14 (s, 4H), 3,26 — 3,21 (m, 2H), 3,16 —
3,01 (m, 2H), 1,78 — 1,52 (m, 4H).

Theo phuong 4n khac, thém dung dich chira L-lysin (0,20mmol) trong nudc
khir ion (3ml) vao huyén phil nhiét do cao cia axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3 -c]pyrazol-3-carboxamido)axetamido)benzoic
(0,20mmol) trong metanol (25ml). Khudy hén hop & nhiét d6 phong trong 16 gio. Loai
bo dung mdi trong diéu kién chan khéng va tinh thé hoa nguyén liéu tho bing cach tao
huyén phtl sin phim chit rn trong axetonitril (5ml). Khuéy hdn hop & nhiét d¢ phong
trong 24 gid nita dé thu mudi L-lysin cta axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido) benzoic & dang
két tha mau trdng. "H NMR (400MHz, DMSO): § 9,86 — 9,77 (m, 1H), 8,40 — 8,28 (m,
1H), 7,68 — 7,51 (m, 2H), 7,48 — 7,36 (m, 1H), 7,29 — 7,02 (m, 7H), 5,43 — 5,36 (m,
2H), 5,36 — 5,31 (m, 1H), 4,80 — 4,71 (m, 3H), 4,19 — 4,11 (m, 4H), 3,17 — 3,09 (m,
1H), 2,76 — 2,64 (m, 2H), 1,77 — 1,31 (m, 7H); mdt s6 dinh thép hon c4c dinh cta dung

A

mol.

-93-



22296

Diéu ché cac hop chit sau theo cac quy trinh duoc mb ta trong Vidu 1 st dung

céc chét trung gian thich hop.

Hop chét

Cau truc

Dit liéu dic diém hoa

E
ko
\N’N
\ N
Cl N
(o}
O

'H NMR (400MHz, DMSO): § 10,03 (s,
1H), 8,72 — 8,39 (m, 1H), 7,81 — 7,59
(m, 2H), 7,48 — 6,86 (m, 7H), 5,54 —
5,19 (m, 3H), 4,79 — 4,61 (m, 2H), 4,22
— 4,03 (m, 4H), 2,30 (s, 3H). Hdn hop
cic chit ddng phan quay. MS (m/z):
563,2/565,2 (M+H)" (md hinh ddng vi

clo).

"H NMR (400MHz, DMSO): § 10,06 —
9,86 (m, 1H), 8,60 — 8,45 (m, 1H), 7,80
~ 7,61 (m, 2H), 7,42 — 6,92 (m, SH),
548 — 5,22 (m, 3H), 4,77 — 4,66 (m,
2H), 4,20 — 4,02 (m, 4H), 2,30 (s, 3H).
Hon hop céc chit dong phan quay. MS-
(m/z): 529,2 (M+H)",

'H NMR (400MHz, DMSO): & 1031 —
10,18 (m, 1H), 8,28 — 8,16 (m, 1E), 7,83
~ 7,74 (m, 1H), 7,65 — 7,58 (m, 1H),
7,56 — 7,31 (m, 4H), 7,26 — 7,17 (m,
2H), 7,13 — 7,06 (m, 1H), 6,96 — 6,85
(m, 1H), 5,48 — 5,25 (m, 3H), 4,88 —
4,70 (m, 2H), 4,21 — 4,00 (m, 4H), 2,34
- 2,25 (m, 3H). Hon hop cac chét ddng
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Hop chét

Cau tric

Dit liéu dac diém hoa

phén quay. MS (m/z): 529,2 (M+H)".

'H NMR (400MHz, DMSO): § 10,31 —
10,21 (m, 1H), 8,29 — 8,17 (m, 1H), 7,82
- 7,74 (m, 1H), 7,66 — 7,49 (m, 2H),
7,49 — 7,29 (m, 3H), 7,26 — 7,13 (m,
3H), 7,02 — 6,92 (m, 1H), 5,47 — 5,35
(m, 3H), 4,88 — 4,71 (m, 3H), 4,21 -
4,02 (m, 4H), 2,25 — 2,14 (m, 3H). Hon
hop cac chat ddng phan quay. MS (m/z):
529,2 (M+H)".

'H NMR (400MHz, DMSO): § 10,31 —
10,19 (m, J = 6,6Hz, 1H), 8,26 — 8,16
(m, J =9,7Hz, 1H), 7,83 — 7,74 (m, ] =
2,9, 5,1Hz, 1H), 7,65 — 7,49 (m, 2H),
7,49 — 7,30 (m, 3H), 7,26 — 7,01 (m,
4H), 5,46 — 5,33 (m, J = 11,7Hz, 3H),
4,85 — 4,73 (m, J = 26,4Hz, 2H), 4,20 —
4,04 (m, J = 10,6Hz, 22,1, 4H). Hon hop
céc chit ddng phan quay. MS (m/2):
533,1 M+H)".
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Hop chét

Cau trac

Dt li€u déc di€m hoa

'H NMR (400MHz, DMSO): § 10,32 —
10,21 (m, 1H), 8,29 — 8,17 (m, 1H), 7,83
— 7,68 (m, 15,0, 2H), 7,65 — 7,59 (m,
1H), 7,47 — 7,30 (m, 3H), 7,24 — 7,16
(m, 2H), 6,98 — 6,87 (m, 2H), 5,49 —
5,38 (m, 3H), 4,88 — 4,69 (m, 2H), 4,18
— 4,02 (m, 4H). Hon hop céc chit ddong
phan quay. MS (m/z): 533,2 (M+H)*,

'H NMR (400MHz, DMSO): § 10,31 —
10,20 (m, 1H), 8,27 — 8,17 (m, 1H), 7,82
~ 7,58 (m, 3H), 7,48 — 7,30 (m, 3E),
7,26 — 7,08 (m, 4H), 5,48 — 538 (m,
3H), 4,85 — 4,72 (m, 2H), 4,19 — 4,02
(m, 4H). Hon hop cac chit ddng phan
quay. MS (m/z): 549,1 (M+H)*.

10

'H NMR (400MHz, DMSO): § 10,30 —
10,20 (m, 1H), 8,26 — 8,17 (m, 1H), 7,86
- 7,72 (m, 2H), 7,66 — 7,58 (m, 1H),
7,48 — 7,30 (m, 3H), 7,27 — 7,16 (m,
3H), 5,45 - 5,38 (m, 3H), 4,85 — 4,72
(m, 2H), 4,18 — 4,05 (m, 4H). Hdn hop
céc chit dong phan quay. MS (m/z):
551,1 (M+H)".
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Hop chit

Cau trac

Dit liéu dic di€m hoa

11

HN

(0]

N\ N—N

N
F ) F
0
o

F

'H NMR (400MHz, DMSO): § 10,29 —
10,21 (m, 1H), 8,28 — 8,15 (m, 1H), 7,82
— 7,74 (m, 1H), 7,66 — 7,58 (m, 1H),
7,49 — 7,30 (m, 5H), 7,26 — 7,16 (m,
2H), 5,49 — 5,38 (m, 3H), 4,87 — 4,73
(m, 2H), 4,19 — 4,06 (m, 4H). Hon hop
cdc chit ddng phan quay. MS (m/z):
551,2 (M+H)".

12

o OH
HN

(o)
N\

NN
X F
)
o

'H NMR (400MHz, DMSO): § 10,32 —
10,19 (m, 1H), 8,26 — 8,18 (m, 1H), 7,83
- 7,57 (m, 3H), 7,48 — 7,16 (m, 6H),
7,13 — 6,96 (m, 2H), 5,47 — 5,35 (m,
3H), 4,86 — 4,72 (m, 2H), 4,18 — 4,04
(m, 4H). H3n hop céc chit ddng phan
quay. MS (m/z): 515,1 (M+H)".

13

'H NMR (400MHz, DMSO): & 10,23
(m, 1H), 8,23 — 8,14 (m, 1H), 7,82 —
7,72 (m, 1H), 7,70 — 7,57 (m, 2H), 7,47
- 7,30 (m, 3H), 7,25 — 7,16 (m, 2H),
7,08 — 7,02 (m, 1H), 5,44 — 5,33 (m,
3H), 4,84 — 4,72 (m, 2H), 4,18 — 4,04
(m, 4H), 2,32 — 2,25 (m, 3H). Hon hop
cic chit ddng phan quay. MS (m/z):
563,2 M+H)".
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Hop chét

Cau truc

Dit lidu dic diém héa

14

"H NMR (400MHz, DMSO): § 10,29 —
10,19 (m, 1H), 8,25 — 8,17 (m, 1H), 7,82
- 7,73 (m, 1H), 7,64 — 7,48 (m, 2H),
7,48 — 7,30 (m, 3H), 7,30 — 7,15 (m,
3H), 5,45 — 5,38 (m, 3H), 4,84 — 4,72
(m, 2H), 4,17 — 4,05 (m, 4H), 2,21 -
2,14 (m, 3H). Hon hop cac chét ddng
phéan quay. MS (m/z): 563,2 (M+H)*.

15

'H NMR (400MHz, DMSO): § 10,31 —
10,21 (m, 1H), 8,27 — 8,17 (m, 1H), 7,82
- 7,73 (m, 1H), 7,67 — 7,47 (m, 3H),
7,47 - 7,29 (m, 3H), 7,27 — 7,15 (m,
2H), 5,53 — 5,38 (m, 3H), 4,86 — 4,69
(m, 2H), 4,21 — 4,07 (m, 4H). Hon hop
cac chit ddng phan quay. MS (m/z):
567,1 (M+H)".

16

'H NMR (400MHz, DMSO): § 10,13 —
10,00 (m, 1H), 8,65 — 8,50 (m, 1H), 7.76
- 7,65 (m, 2H), 7,46 — 7,15 (m, 6H),
7,12 - 6,97 (m, 2H), 5,44 — 5,32 (m,
3H), 4,91 — 4,73 (m, 2H), 4,27 — 4,06
(m, 4H). Hon hop céc chit dong phén
quay. MS (m/z): 533,2 (M+H)*.
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Hop chét CAu trac Dit lidu dic diém hoa
'H NMR (400MHz, DMSO): § 10,13 —
o™ 9,97 (m, 1H), 8,65 — 8,49 (m, 1H), 7,86
b ~ 7,67 (m, 2H), 7,48 — 7,30 (m, 3H),
17 . "(’LOF 7,27 — 7,16 (m, 3H), 5,44 — 5,36 (m,
) G L 3H), 4,87 — 4,73 (m, 2H), 4,27 — 4,07
FW b (m, 4H). Hon hop cac chit ddng phan

quay. MS (m/z): 569,2 (M+H)".
'H NMR (400MHz, DMSO): § 10,11 —
o™ 9,98 (m, 1H), 8,69 — 8,47 (m, 1H), 7,87
b ~ 7,65 (m, 2H), 7,48 — 7,30 (m, 2H),
18 . *}OF 7,30 — 7,06 (m, 4H), 5,49 — 529 (m,
i QWL 3H), 4,83 — 4,70 (m, 2H), 4,22 — 4,05
Fm)\‘g bF (m, 4H). Hon hop cac chit dong phan

quay. MS (m/z): 569,2 (M+H)".
'H NMR (400MHz, DMSO): § 10,09 —
o™ 9,96 (m, 1H), 8,67 — 8,52 (m, 1H), 7,87
b ~ 7,65 (m, 2H), 7,43 — 7,16 (m, 7H),
19 "N 549 — 529 (m, 3H), 4,79 — 4,69 (m,

2H), 4,20 — 4,06 (m, 4H). Hon hop céac
chit ddng phan quay. MS (m/z): 551,2
(M+H)".
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Hop chét Céu tric Dit liéu dc diém hoa
'H NMR (400MHz, DMSO): § 10,08 —
9,94 (m, 1H), 8,66 — 8,53 (m, 1H), 7,76
o™ - 7,66 (m, 1H), 7,61 — 7,50 (m, 1H),
b 7,44 — 731 (m, 1H), 7,30 — 7,21 (m,
20 . *:EOF 1H), 7,21 — 7,02 (m, SH), 543 — 5.26
N—N

(m, 3H), 4,79 — 4,66 (m, 2H), 4,19 —
4,05 (m, 4H), 2,31 — 2,27 (s, 3H). Hén
hop cac chét dong phan quay. MS (m/2):
547,1 M+H)".

21 (go F
\N’N
\

'H NMR (400MHz, DMSO): 5 10,03 (s,
1H), 8,66 — 8,42 (m, 2H), 7,78 — 7,65
(m, 2H), 7,52 — 7,14 (m, 6H), 525 —
5,13 (m, 1H), 4,82 — 4,66 (m, 2E), 4,29
420 (m, 4H), 3,01 — 2,83 (m, 4H).
Hon hop cic chit dong phan quay. MS
(m/z): 532,2 (M+H)*.

22

'H NMR (400MHz, DMSO): § 10,07 —
9,97 (m, 1H), 8,67 — 8,51 (m, 1H), 8,43
- 8,37 (m, 1H), 8,12 — 8,03 (m, 1H),
7,75 — 7,66 (m, 1H), 7,49 — 7,28 (m,
4H), 7,28 — 7,14 (m, 2H), 5,25 — 5,15
(m, 1H), 4,82 — 4,67 (m, 2H), 4,28 —
4,05 (m, 4H), 3,06 — 2,84 (m, 4H). Hdn
hop cac chét déng phan quay. MS (m/z):
532,2 (M+H)*,
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Hop chit

Cau trac

Dit li€u dac diém hoa

23

'"H NMR (400MHz, DMSO): § 10,26 —
9,80 (m, 1H), 8,48 — 8,31 (m, 1H), 7,76
- 7,68 (m, 1H), 7,64 — 7,49 (m, 1H),
7,44 — 7,34 (m, 1H), 7,30 — 7,02 (m,
6H), 6,02 — 5,86 (m, 1H), 5,59 — 4,97
(m, 3H), 4,94 — 4,59 (m, 1H), 4,33 —
3,95 (m, 3H), 1,54 — 1,30 (m, 3H). Hon
hop cac chat ddng phan quay. MS (m/z):
565,2 (M+H)".

24

'"H NMR (400MHz, DMSO): § 10,42 —
10,12 (m, 1H), 8,37 — 8,08 (m, 1H), 7,90
- 7,67 (m, 2H), 7,67 — 7,55 (m, 1H),
7,55 = 7,30 (m, 5H), 7,30 — 7,13 (m,
2H), 5,32 - 5,18 (m, 1H), 4,90 — 4,62
(m, 2H), 4,27 — 3,91 (m, 4H), 3,11 —
2,93 (m, 2H), 2,93 — 2,78 (m, 2H). Hon |
hop céc chit ddng phan quay.

25

'H NMR (400MHz, DMSO): § 10,29
(m, 1H), 8,22 (m, 1H), 7,84 (m, 2H),
7,61 (m, 1H), 7,41 (m, 3H), 7,29 — 7,11
(m, 3H), 5,63 — 5,20 (m, 3H), 4,79 (m,
2H), 4,15 (m, 4H). Hdn hop cic chit
ddng phan quay.
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Hop chét Céu tric Dit lidu ddc diém hoa

'H NMR (400MHz, DMSO): § 10,15 —
9,81 (m, 1H), 8,77 — 8,50 (m, 1H), 8,07

— 6,95 (m, 10H), 5,34 — 5,00 (m, 1H),
HN

26 . 2:0 F 4,90 — 4,47 (m, 2H), 4,12 (s, 4H), 2,89 —
N—N N

$ 2,73 (m, 2H), 1,21 (s, 6H). Hdn hop céc
©/>?ﬁ\(° b\" chat ddng phan quay. MS (m/z): 559,2

(M+H)*; r.t. = 1,781

OH

OH

OEE MS (m/z): 533,2 M+H)"; r.t. = 1,678
HN

F
27 . (go
Nf?‘< N
N
(¢]
O F

NMR (400MHz, DMSO): § 12,23 (br s,

oM 1H), 10,01-9,98 (m, 1H), 8,43-8,41 (m,
b 1H), 7,80 — 7,10 (m, 8H), 7,02 (x4p xi d,
HN J = 8,4Hz, 1H), 5,39-5,30 (m, 3H), 4,86-

28

\on 4,70 (m, 3H), 4,13 (xp xi br s, 3H).

F
(0]
Y N x L
C'W i Hon hop céc chat dong phan quay. MS
O F

(m/z): 567,1/569,1 (M+H)* (mé hinh

ddng vi clo).

-102-




22296

Vidu2

Axit 3-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic (Hop chit 29)

\ N’N
N‘f‘i o oxalylclorua
. ~ \)\\ LIOH
OH 0

°© HN
F OMe
I-4 1-19 29-Int
NN OH
W :
29

Bude 1

Thém lugng lam chit xic tic DMF (2,5uL) va tung giot oxalyl clorua
(0,60mmol) vao huyén phiu cla axit 8-clo-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-cacboxylic (I-4) (0,20mmol) trong CH2Cl> (1ml) & 0°C. Lam 4m huyén
pht thu duge dén nhiét d6 phong va khudy trong 1 gid. Loai bd dung mbi trong chan
khong dén khi kho hoan toan (cin loai bé hoan toan oxalyl clorua). Hoa tan phan thu
dugc biang CH2CL (1ml) va sau d6 bang timg giot vao dung dich chtra metyl 3-(2-
(benzylamino)axetamido)-4-flobenzoat (I-19) (0,2mmol) trong CH>Cl, (1ml) khi c6
mét DIEA (0,38mmol). Khudy hdn hop phan tng trong 15 phat & nhiét do phong va
sau d6 nap 50ml nudc. Phén tach 16p hitu co va chiét 16p nudc bing CHyCl (50ml).
Rira cac 16p hitu co gdp lai bing H>0 va nude mudi lién tiép, siy trén Na;SOs, loc va
cd dic dé thu san phdm thé ma dugce tinh sach bing sic ky cdt (0-60% EtOAc trong
hexan) & thu metyl 3-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-4-flobenzoat (29-Int). 'H NMR (400MHz,
CDCls): § 9,94 (s, 1H), 9,10 — 8,85 (m, 1H), 7,82 (s, 1H), 7,54 — 7,30 (m, 6H), 7,26 —
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7,21 (m, 1H), 7,21 - 7,10 (m, 1H), 7,01 (d, J = 8,3Hz, 1H), 5,64 — 4,45 (m, SH), 4,36 —
4,06 (m, 4H), 3,95 (s, 3H). Hon hop cic chit déng phan quay. MS (m/z): 563,1
(M+H)*,

Budce 2

Hoa tan metyl 3-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-4-flobenzoat ~ (29-Int)  (0,14mmol)  trong
THF/MeOH/H20 (3:2:1, 5,0ml) va sau d6 thém LiOH monohydrat (0,85mmol). Khqu
hén hop phan tng & nhiét d6 phong trong 2 gid. Loai bé dung mdi trong didu kién
chan khong va axit héa dén d6 pH = 3,0 bing cach bd sung dung dich HCI ndng d6
3N. Thu chét rin va sdy & thu axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-5-flobenzoic. 'H NMR
(400MHz, DMSO): § 10,11 — 9,96 (m, 1H), 8,67 — 8,53 (m, 1H), 7,78 — 7,66 (m, 2H),
7,43 - 7,26 (m, 7TH), 7,11 — 7,03 (m, 1H), 5,48 — 4,10 (m, 9H). Hdn hop cic chat dong
phéan quay. MS (m/z): 549,1 (M+H)".

Diéu ché cac hop chit sau theo cac quy trinh duge md ta trong Vi du 2 sr dung

céc chit trung gian thich hop.

Hop chit Céu tric Dit liéu dic diém héa

oM 'H NMR (400MHz, DMSO): § 10,17 —
10,01 (m, 1H), 8,64 — 8,49 (m, 1H), 7,75 —

20 b 7,67 (m, 2H), 7,48 — 7,30 (m, 4H), 7,26 —
- (E ° 7,17 (m, 2H), 7,09 — 7,02 (m, 1H), 5,43 —

\ N
Cl X , A A A
W S: ;F 4,12 (m, 9H). Hon hgp céc chat dong phan
O

quay. MS (m/z): 563,2 (M+H)*.

=

N
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Hop chit Céu tric Dit liéu dic diém héa
'H NMR (400MHz, DMSO): § 10,26 —
o™ 10,18 (m, 1H), 8,27 — 8,19 (m, 1H), 7,82 —
7,76 (m, 1H), 7,74 — 7,66 (m, 1H), 7,65 —
31 “(“Lo 7,59 (m, 1H), 7,47 — 7,40 (m, 1H), 7,40 —
AN
. QW 7,26 (m, 6H), 7,10 — 7,00 (m, 1H), 5,49 —
w b 4,04 (m, 9H). Hdn hop cac chit déng phan
quay. MS (m/z): 531,1 (M+H)".
'H NMR (400MHz, DMSO): & 10,10 —
o™ 9,98 (m, 1H), 8,67 — 8,53 (m, 1H), 7,76 —
7,67 (m, 1H), 7,61 — 7,51 (m, 1H), 7,42 —
32 ’}0 4 7,34 (m, SH), 7,34 — 7,26 (m, 1H), 7,19 —
AN
. YW 7,11 (m, 1H), 7,10 — 7,03 (m, 1H), 5,47 —
W b 4,05 (m, 9H). Hn hop cac chit ddng phan
quay. MS (m/z): 533,1 (M+H)".
o Ot 'H NMR (400MHz, DMSO): & 10,11 —
b 9,97 (m, 1H), 8,68 — 8,52 (m, 1H), 7,78 —
7,66 (m, 2H), 7,42 — 7,34 (m, SH), 7,34 —
53 b > D
Nen 7,25 (m, 2H), 7,14 — 6,99 (m, 2H), 5,46 —
) x ’ A A A
W b 4,09 (m, 9H). Hon hop cac chat dong phin
° quay. MS (m/z): 515,1 (M+H)".
Vidu2A
Axit 3-(2-(9-clo-N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-

c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic (Hop chét 34)
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_N N ,N 0 Q

N oxalyl clorua, CH,Cl, N )_NH 0

: 3: feawelsiey
F

. N7J _}—NH
LiOH . </ N 0

—_—
THF/H,0/MeOH j F‘@"/<0H
(0)
F

Thém lugng lam chat xic tic DMF (25ul) va timg giot oxalyl clorua

Budce 1

(8,9mmol)  vao huyén phu cia  axit 9-clo-1-metyl-4,5-dihydro-1H-
benzo[2,3]Joxepino[4,5-c]pyrazol-3-cacboxylic (1,8mmol) trong CH2Cl: (10ml) & 0°C.
Lam 4m huyén phi thu duge dén nhiét do phong va khudy trong 1 gid. Loai bé dung
mdi trong chan khong dén khi kho hoan toan. Hoa tan phin thu duogc bing CH,Cl,
(10ml) va sau d6 bing timg giot vao dung dich chira metyl 4-flo-3-(2-((2-
flobenzyl)amino)axetamido)benzoat (I-17) (1,8mmol) trong CH>Clz (10ml) khi ¢ mit
DIEA (3,6mmol). Khudy hdn hop phan tng trong 30 phit & nhiét do phong va sau dé
nap bing 50ml nudc. Phan tach 16p hitu co va chiét 16p nude bing CH2Cly (50ml).
Rira cac 16p hitu co gop lai bang H>O va nude mubi lién tibp, sdy trén Na,SOs, loc va
cd dic dé thu san phém thé ma duogc tinh sach béng séc ky c6t (0-60% EtOAc trong
hexan) dé thu N-(2-((5-axetyl-2-ﬂophenyl)amino)-2-oxoetyl)-9-cl_o-N-(2-ﬂobenzy1)-1-
metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-c]pyrazol-3-carboxamit. 'H NMR
(400MHz, CDCl3): 6 10,11 (s, 1H), 8,74 (s, 1H), 7,72 (s, 1H), 7,38 — 7,31 (m, 3H),
7,271,222 (m, 1H), 7,12 — 6,97 (m, 3H), 5,28 — 4,79 (m, 2H), 4,38 (t, J = 6,4Hz, 3H),
4,05 - 3,94 (m, 4H), 3,84 (s, 3H), 3,13 (t, J = 6,4Hz, 2H). MS (m/z): 595,1 (M+H)".

Budce 2

Hoa tan N-(2-((5-axetyl-2-flophenyl)amino)-2-oxoetyl)-9-clo-N-(2-flobenzyl)-
1-metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-c]pyrazol-3-carboxamit  (1,6mmol)
trong THF/MeOH/H,0 (3 : 2 : 1, 10ml) va sau d6 thém LiOH monohydrat (9,7mmol).
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Khuéy hdn hop phan tmg & nhiét d6 phong trong 4 gid va pha loging bang 10ml nudc
va axit héa dén d6 pH = 3,0. Thu chét rin va sdy d& thu axit 3-(2-(9-clo-N-(2-
flobenzyl)-1-metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic. 'H NMR (400MHz, DMSO): § 10,03 (s, 1H),
8,69 — 8,48 (m, 1H), 7,84 — 7,66 (m, 2H), 7,52 — 7,30 (m, 4H), 7,28 — 7,12 (m, 3H),
5,18 — 4,20 (m, 6H), 4,05 — 3,92 (m, 3H), 3,11 — 2,93 (m, 2H). Hdn hop céc chit ddng
phan quay. MS (m/z): 581,1 (M+H)".

Vidu3

Axit ~ 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)benzoic (Hop chit 35)

i e
OH
HO HaN O)Lom HN ?
o (1)

o \
\N"% N Cl N“'i N
0 I o
0 MeO/LN'}LOMe 0
1-22 NMM 3
{2) KOH Ehira nwor),
THF-MeOH

Thém céc chit phan tmg vao dng phan tmg dung tich 40ml theo thtr tw sau: axit
2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetic (I-22) (0,10mmol), THF (2ml), va N-metyl morpholin (1,4mmol).
Khudy hdn hop nay cho dén khi hoa tan hoan toan. Tiép theo, thém 2-clo-4,6-
dimetoxy-1,3,5-triazin (0,20mmol) va khudy dung dich nay trong 20 phat & 50°C cho
dén khi chit két tha mau tre"lng duoc tao ra toan bo. Khuéy ddo vat ly chét két tua dé
dam bao tit ca cac chét rin duoc khuéy déu. Tiép theo, thém metyl 3-aminobenzoat
(0,30mmol) va khudy phan tmg nay trong 30 phut & 50°C va sau d6 pha lodng bing
5ml MeOH va sau d6 tinh sach truc tiép bing sic ky pha dao bién dbi bing axit axetic
(0,05%) (30 dén 80%, ACN/nudc). Chét trung gian este duge sit dung ma khong cin
bude tinh sach thém va hoa tan trong 2ml MeOH, 2ml THF, va xir Iy bing 1ml dung
dich chira nude cua KOH nong do IN (1,0mmol). Sau khi gia nhiét dung moi ddng
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nhat dén 60°C trong 30 phit 1dm mét phan tmg dén nhiét d6 phong, lam dimg bing
AcOH (17N, xép xi 0,06ml) dén khoang pH-6, Pha lodng phan tmg bing etyl axetat
(30ml), stc rira bang 2 x 5ml nude, va cd dic mot phan phén doan etyl axetat dé thu
axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic & dang chét rdn mau tring. "H NMR NMR (400MHz,
DMSO): & 11,91 (br s, 1H), 10,15 (br s, 1H), 8,26-8,20 (m, 1H), 7,85 — 7,62 (m, 3H),
7,48-7,29 (m, 4H), 7,20 (xdp xi q, J = 7,5Hz, 2H), 7,05 (dd, J = 1,7, 8,7Hz, 1H), 5,39-
5,35 (m, 2H), 4,84-4,70 (m, 2H), 4,23-4,10 (m, SH). Hbén hop céc chét déng phén
quay. MS (m/z): 549,2/551,2 (M+H)* (mb hinh ddng vi clo).

Vidu 4

Axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic (Hop chit 36)

H
MeOZC\@N\ﬁO
F
FNH 0 \Q\COZH
AN 1) N
NN o 170 O) . )\H
cl X - NN
\
0 cl cl N
0 Nl)\N o (o]
A J\OMe

N
1-4 MeO N/ 36

2) KOH (chtra nuéc), THF-MeOH

Thém c4c chit phan tmg vao éng phan tng dung tich 40ml theo tht tu sau: axit
8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-4) (0,10mmol, THF
(3ml) va N-metyl morpholin (1,0mmol). Khudy hdn hop nay cho dén khi hoa tan hoan
toan. Tiép theo, thém 2-clo-4,6-dimetoxy-1,3,5-triazin (0,1 Immol) va khqu dung dich
ndy trong 20 phut & 50°C cho dén khi chat két tha mau tring duoc tao ra toan bd.
Khudy dao vat ly chit két tia bing cach khudy nhanh dé d¢im bao tit ca céc chit rin
duoc tron ki. Tiép theo, thém metyl 3-(2-((xyclopentylmetyl)amino) axetamido)-4-
flobenzoat (I-70) (0,10mmol) va khudy phan ung nay trong 30 phut & 50°C va sau d6
pha loing bing 5Sml MeOH va sau d6 tinh sach bing sic ky pha dao duoc bién dbi
bang axit axetic (0,05%) (30 dén 80%, nudc/ACN). Este trung gian duge st dung
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khong can budc thao tic khéc va hoa tan trong 2ml MeOH, 2ml THF, va xi Iy bing
1ml dung dich chira nuéc cia KOH ndng d6 1IN (1,0mmol). Sau khi gia nhiét dung
moi dong nhét dén 60°C trong 30 phut, lim mat phan tmg dén nhiét do phong, lam
ding bing AcOH (17N, xép xi 0,06ml) dén khoang pH = 6. Pha loing phan tng béng
30ml etyl axetat, stc rira bang 2x Sml nude, va c¢d dic mot phin phan doan etyl axetat
dé thu axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic & dang chét rin mau tring. 'H
NMR (400MHz, DMSO): § 10,06-10,01 (m, 1H), 8,46-8,40 (m, 1 H), 7,82-7,78 (m, 2
H), 7,36-7,32 (m, 2H), 7,03-7,00 (m, 1H), 5,32-5,20 (m, 2H), 4,89 (br s, 1H), 4,29 (br
s, 2H), 4,24-3,90 (m, 4H), 2,10-2,05 (m, 1H), 1,87-1,67 (m, 6H), 1,09-1,02 (m, 2H).
Hén hop céc chit ddng phan quay. MS (m/z): 541,2 /542,2 (M+H)* (mé hinh ddng vi

clo).
Vidus

Axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)benzoic (Hop chét 37)

H
M9020\©/ N \ﬁo
NH
1) -7 9 CO,H
}m
AN
N’T N
S
(o]
(0]
37

\N’N

N OH
cl W\\( >
o) cl ci
70 1608
1-4 MeO/I\N/J\OMe

NMM
2) KOH (chita nuéc), THF-MeOH

Pidu ché axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)benzoic theo céc quy trinh
dwoc mé td trong Vi du 4, ngoai trur viec thé metyl 3-Q2-
((xyclopentylmetyl)amino)axetamido)benzoat ~ (I-71)  thay vi metyl 3-Q2-
((xyclopentylmetyl)amino)axetamido)-4-flobenzoat(I-70). 'H NMR (400MHz,
DMSO): & 12,66 (br s, 1H), 10,18-10,14 (m, 1H), 8,23 (xdp xi d, J = 10,0Hz, 1 H),
7,89-7,12 (m, 5 H), 7,06-7,02 (m, 1H), 5,35-5,25 (m, 2H), 4,89 (br s, 1H), 4,72 (br s,
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2H), 4,43 (br s, 1H), 4,14-4,00 (m, 3H), 1,99-0,96 (m, 9H). Hdn hop céac chét déng
phan quay. MS (m/z): 523,2 /525,2 (M+H)* (m6 hinh ddng vi clo).

Vidu6

Axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)-5-flobenzoic (Hop chit 38)

N—N
\ o] fo) . Cl NS
cl N TsP, DIEA N\)\\NH
N\)LOH —_— 5
HoN F
(0] F 2 o]
o F OEt
F OEt 38-Int
1-22
NN
\ O o
Cl NS
LiOH W\)\\NH
g (o]
THF/MeOH/H,0 F Q\(o
F OH
38

Budce 1

Thém T3P (50% trong luong trong EtOAc, 0,5ml) vao hdn hop cia axit 2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetic (I-22) (0,032mmol), DIEA (0,16mmol) va etyl 3-amino-5-
flobenzoat (0,05mmol) trong EtOAc (0,5ml) va khudy & nhiét do phong trong 30 phut.
Tinh sach bing HPLC d& thu etyl 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-5-flobenzoat (38-Int). 'H
NMR (400MHz, CDCl3): 6 9,38 — 8,71 (m, 1H), 7,95 — 7,69 (m, 1H), 7,59 (s, 1H),
7,49 — 17,39 (m, 3H), 7,26 — 7,22 (m, 1H), 7,14 (td, J = 1,1, 7,5Hz, 1H), 7,08 — 7,02 (m,
1H), 7,00 (d, J = 8,7Hz, 1H), 5,53 (s, 2H), 5,08 — 4,81 (m, 1H), 4,67 — 4,47 (m, 1H),
4,40 (q, J = 7,1Hz, 2H), 4,17 (s, 3H), 1,42 (t, J = 7,1Hz, 3H). MS (m/z): 595,1
(M+H)*,

Budc 2
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Hoa tan etyl 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-5-flobenzoat (38-Int) (8mg, 0,0134mmol) trong
THF/MeOH/H,0 (3:2:1, 5,0ml) va sau d6 thém LiOH monohydrat (0,08mmol). Khudy
hén hop phan g & nhiét d6 phong trong 2 gid. Loai b dung moi trong diéu kién
chan khong va axit hoa dén do pH = 3,0 bing cach b sung dung dich HCI néng do 3N
dé thu axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-5-flobenzoic & dang chit rin. "H NMR (400MHz, DMSO): §
10,59 - 10,47 (m, 1H), 7,99 (s, 1H), 7,87 — 7,79 (m, 1H), 7,79 — 7,72 (m, 1H), 7,53 —
7,43 (m, 1H), 7,43 — 7,36 (m, 3H), 7,32 — 7,23 (m, 2H), 7,14 — 7,08 (m, 1H), 5,51 —
4,13 (m, 9H). H6n hop céc chit ddng phan quay. MS (m/z): 567,0 (M+H)".

Diéu ché cac hop chat sau theo cac quy trinh duge mo ta trong Vi du 6 st dung

céc chét trung gian thich hop.

Hop chit Céu tric Dit liéu dc diém hoa

0" MS (m/z): 563,1 M+H)*; r.t. = 1,886
HN ;

39
—
N\ N
cl x F
eol
O

Vidu7

Axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-2-metylpropanoic (Hop chit 40)
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\
Vv 9o \/J\ cl S
cl \ H,N \)L
N\)\OH CO,Et N NH
_—
o F HATU/DIEA ° F \\(
CO,Et
-22 40-Int
N—N
o]
Cl NS > °
LiOH N NH
THF/MeOH/H o> ° F
© 2 CO,H

40
Buée 1 ‘

Thém etyl 3-amino-2-metylpropanoat (0,22mmol) vao hdn hop cua axit 2-(8-
clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetic (I-22) (0,15mmol), DIEA (0,45mmol) va HATU (0,18mmol)
trong DMF (1ml) va khudy & nhiét 6 phong trong 10 phut. Sau d6 pha lodng phan
g bing 20ml nude va chiét bing EtOAc (20ml, hai 14n). Rira cc 16p hitu co gop lai
bang H>0 va nuéc mudi lién tip, sdy trén Na»SOs, loc va ¢d dic dé thu san phim tho
ma dugc tinh sach bing sic ky cot (0-80% EtOAc trong hexan) d thu etyl 3-(2-(8-clo-
N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-2-metylpropanoat (40-Int). 'H NMR (400MHz, CDCl): §
7,47 (d, J = 2,4Hz, 1H), 7,43 — 7,33 (m, 1H), 7,33 — 7,29 (m, 1H), 7,22 (dd, J = 2,4,
8,7Hz, 1H), 7,14 (dt, J = 3,8, 7,5Hz, 1H), 7,08 (t, J = 9,2Hz, 1H), 6,98 (d, ] = 8,7Hz,
1H), 5,60 — 4,74 (m, 5H), 4,25 — 3,89 (m, 6H), 3,62 — 3,39 (m, 1H), 3,40 — 3,24 (m,
1H), 2,72 - 2,61 (m, 1H), 1,23 —~ 1,14 (m, 6H). Hn hop céc chit ddng phan quay. MS
(m/z): 543,1 (M+H)",

Budce 2

Hoa tan etyl 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-2-metylpropanoat (40-Int) (0,125mmol) trong
THF/MeOH/H;0 (3:2:1, 5,0ml) va sau d thém LiOH monohydrat (0,75mmol). Khudy
hén hop phéan tng & nhiét d6 phong trong 2 gid. Loai bd dung mdi trong didu kién
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chn khong sau d6 thém nuéc (Sml) va axit héa dén d6 pH = 3,0 bing cach bd sung
dung dich HCI ndng d6 3N d& thu axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)axetamido)-2-metylpropanoic. H
NMR (400MHz, DMSO): § 12,26 (s, 1H), 8,10 — 7,99 (m, 1H), 7,73 — 7,67 (m, 1H),
7,40 — 7,29 (m, 3H), 7,24 — 7,16 (m, 2H), 7,09 — 7,02 (m, 1H), 5,43 — 3,89 (m, 9H),
3,32 = 3,06 (m, 2H), 1,06 — 0,97 (m, 3H). Hon hop céc chat ddng phén quay. MS
(m/z): 515,0 (M+H)".

Diéu ché cac hop chét sau theo cac quy trinh duge mé ta trong Vi du 7 st dung

céc chét trung gian thich hop.

Hop chit CAu tric Dit liéu dic diém hoa

- 'H NMR (400MHz, CDCL): § 7,35 (s, 1H),
%‘0 7,33 — 7,24 (m, 1H), 7,15 — 7,08 (m, 1H),
Hy 7,08 — 6,94 (m, 2H), 6,94 — 6,80 (m, 2H),
41 (&o

5,45 — 3,93 (m, 9H), 3,33 — 3,19 (m, 2H),

Sen o §
Cl X p F ~ r \
o 1,15-1,05 (m, 6H). Hon hop cac chat dong
[¢]

phén quay. MS (m/z): 529,1 (M+H)".

'H NMR (400MHz, DMSO): § 7,99 — 7,88

(m, 1H), 7,73 — 7,68 (m, 1H), 7,39 — 7,29

° (m, 3H), 7,23 — 7,14 (m, 2H), 7,08 — 7,03

" HN . (m, 1H), 5,42 — 5,26 (m, 3H), 4,66 — 4,55

i \N\—»{ \ F (m, 2H), 4,19 — 3,89 (m, 4H), 3,32 — 3,27

0 b (m, 2H), 1,03 — 0,73 (m, 4H). Hdn hop cac

chit ddng phin quay. MS (m/z): 5273
(M+H)*.
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Vidu 8

Axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic (Hop chét 43)
CO,Me
s
(o} 0
F

N—N j@x N ~N KOH (chtra nuéce)/

C| 9 THF-MeOH
b DIAD, THF, PPh3 b

43-Int : s/°°2”

O

/\/5

NfN
Budc 1

Thém THF (7ml) va metyl 3-flo-4-hydroxybenzoat (0,88mmol), triphenyl
phosphin rdn (0,90mmol) véo 8-clo-N-(2-flobenzyl)-N-(2-hydroxyetyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamit (I-73) (0,45mmol), 1am lanh dung dich
thu duge dén 0°C va cubi ciing 1a thém timg giot DIAD (diisopropyl azodicarboxylat)
(0,20ml, dung dich gbc trén thi truong Aldrich™ duoc gift & ham luong 95% khéi
luqng/khéi lugng, 0,96mmol). Duy tri nhiét do bén trong phan tmg & 0°C trong 10
phut, sau d6, 1am 4m dén nhiét do phong trong hon 20 min. Sau du 1 gid & nhiét do
phong, pha lodng phan tmg bing THF (5ml), loc, va tinh sach truc tiép bing sic ky
pha d4o bién déi bing TFA (0,05%) (40 dén 90%, nudc/ACN). Giam thé tich tit ca
cac phan doan dén kho trong diéu kién chan khong va dugce tur do hda bazo st dung
cacbonat duoc c¢d dinh béng polyme (cot cartridge SPE-CO3H Varian, 0,90 tai phﬁn
16n bang chét di dong MeOH, 10ml) dé thu chét trung gian metyl etyl & dang chét bot
mau tring duc (43-Int). '"H NMR (400MHz, DMSO): 6 7,78-7,69 (m, 2H), 7,63 (br s,
1H), 7,42-7,38(m, 3H), 7,18 (x4p xi dt, J = 12,3, 8,0Hz, 3H), 7,04 (xép xi d, J = 8,0Hz,
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1H), 5,40-5,35 (m, 2H), 5,29 (br s, #Hops (br s, 1H), 4,52-4,38 (m, 2H), 4,15-4,10
(m, 2H), 3,93 (s, 3H) 3,73 (s, 3H). Hon hop cac chit déng phan quay. MS (m/z):
568,2/570,2 (M+H)" (md hinh ddng vi clo).

Budce 2

Tao ra este, metyl 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoat ~ (43-Int), theo
budc trude do, sau d6 hoa tan trong THF (10ml), MeOH (2ml), va KOH ndng d6 1M
(2,0mmol). Gia nhiét dung dich déng nhit thu dwgc dén 60°C trong 2 gid. ¢ thoi diém
d6 lam mat phén Umg trd lai nhiét ¢ phong, 1am dimg bing 0,12ml AcOH (2mmol,
dén d6 PH-6 str dung gidy chi thi vach 4 mau Whatman d& giam sat). Sau d6 pha loang
phan mg bing nudce (20ml) va chiét bing etyl axetat (3 x 100ml). Rita tiép dich chiét
hitu co bang nuéce (2 x 15ml). Loai bé dung dich chtra phin chiét hitu co dén khé va
tao két tua tir MeOH/nude (10ml, 9: 1) d thu axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-
1,4-dihydrochromeno(4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoic & dang chét
rin mau tréng. 'H NMR (400MHz, DMSO): § 12,51 (br s, 1H), 7,89-7,19 (m, 9H),
7,07 (dd, J = 1,7, 8,7Hz, 1H), 5,30-5,15 (m, 3H), 4,85 (br s, 1H), 4,43-4,18 (m, 3H,
4,04-3,99 (m, 3H), 3,78 (m, 1H). HOn hop cic chit déng phan quay. MS (m/z):
554,1/556,1 (M+H)* (m6 hinh ddng vi clo).

Diéu ché cac hop chét sau theo céc quy trinh duge mé ta trong Vi du 8 sur dung

céc chét trung gian thich hop.

Hop chit | CAu tric Dit liéu dic diém hoa

'H NMR (400MHz, DMSO): § 12,56
Fp Q\‘("” (br s, 1H), 7,79-7,10 (m, 10 H), 7,06
44 N (dd, T = 1,7, 8,7Hz, 1H), 5,40-525 (m,

o \ N\/\O o)
NS

W 3H), 4,82 (br s, 1H), 4,33-4,13 (m, 3H),
(0]

4,04 (br s, 3H), 3,75 (m, 1H). Hon hop
céc chét dong phan quay. MS (m/z):
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Hop chét Céu tric Dit lidu ddc diém hoa
536,1 /538,1 (M+H)* (m6 hinh ddng vi
clo).
i Q MS (m/z): 536,2 /538,2 (M+H)* (md
OH
p Q)L hinh ddng vi clo); r.t=1,608
45 NN NSO
Cl NS
[e]
(0]
HQ MS (m/z): 550,2 /552,2 (M+H)* (md
(o]
Q/E hinh déng vi clo); r.t. =1,632
o
46
N
N\ N
cl X F
T
by
HQ MS (m/z): 564,2 /566,2 (M+H)* (md
o b
hinh dong vi clo); r.t. =1,759
o
47 . 8
N—N
Cl \\ N F
o
(o)
o MS (m/z): 554,2 /556,2 (M+H)* (md
b hinh déng vi clo); r.t. =1,750
48 )
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Hop chit

Cau truc

Dt li¢u déc diém héa

49

'H NMR (400MHz, DMSO): § 12,50
(br s, 1H), 7,82 (x4p xi d, J = 8,0Hz,
1H), 7,75 (br s, 2H), 7,30 (xdp xi d, J =
8,0Hz, 1H), 7,03-7,00 (m, 1H), 5,40-
5,30 (m, 2H), 4,30 (br s, 1H), 4,22-3,88
(m, 6H), 3,82-3,78 (m, 1H), 3,56-3,54
(m, 1H), 2,13-2,10 (m, 1H), 2,06 (s,
3H), 2,02(s, 3H), 1,69-1,38 (m, 6 H),
1,24-1,15 (m, 2H). H3n hop cic chét
dong phan quay. MS (m/z): 538,1
/540,1 (M+H)* (md hinh ddng vi clo).

50

MS (m/z): 572,2 /574,2 (M+H)* (md
hinh déng vi clo); r.t. =1,690

51

HO

MS (m/z): 604,3 /606,3 (M+H)" (md
hinh déng vi clo); r.t. =1,760
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Hop chét Chu tric Dit lidu dic diém héa
'H NMR (400MHz, ds-MeOH): § 7,59-
HO 7,15 (m, 9H), 6,78-6,73 (m, 1H), 5,38-
FQ% © 524 (m, 3H), 4,85 (br s, 1H, bi che
5 ¢ khuit mét phan), 4,42-421 (m, 3H),
NN f 4,16-4,04 (m, 3H), 3,69 (xép xi t J =
\
Cl X , A A
W 8,2Hz, 1H). Hon hop cic chat ddng
© phdn quay. MS (m/z): 554,1 /556,1
(M+H)" (m6 hinh dong vi clo).
" MS (m/z): 556,2 (M+H)*; r.t. =1,650
F\Q¥o
53 S
.l
\
o
It
HQ "H NMR (400MHz, d4-MeOH): § 7,52-
(o]
|=\/Q/E 6,83 (m, 10H), 5,38-5,20 (m, 3H), 4,83
54 ; F (br s, 1H), 4,43-3,87 (m, 7H). Hdn hop
AN ’ A A A
] N\"{ N cdc chat dong phan quay. MS (m/z):
0 538,1 M+H)".
(¢)
Vidu9
Axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)etoxy)-3-flobenzoic (Hop chit 55)
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HATU DIEA DM

\N’N o
Cl U ) HN\/\O
” o H@
N~
© /

55-Int
o]
LlOH / |
THE-MeOH-H,0 OH
35°C
55

Buée 1

Thém HATU (0,18mmol), DIEA (0,48mmol) va metyl 4-(2-
(benzylamino)etoxy)-3-flobenzoat (I-52) (0,16mmol) vao dung dich chia axit 8-clo-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-4) (0,16mmol) trong DMF
khan (1ml) va khudy hdn hop thu dugc & nhiét d6 phong cho dén khi phan tmg hoan
thanh (2 gi®). Sau d6 pha lodng hdn hop phan tmg bang nudc (10ml) va chiét bing etyl
axetat (20ml x 3). Rira pha hitu co bing HCI ndng d6 IN, nude, nude mudi, sdy trén
Na;SO4 va co dic trong chin khong. Nghién nho san phim thd bing MeOH dé thu
metyl 4-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoat & dang chdt rin mau tring (55-Int). MS (m/z):
550,1/552,1 (M+H)" (m6 hinh dong vi clo).

Budc 2

X Iy huyén phi cia axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoic (61-int) (20mg,
0,036mmol) trong dung dich THF - MeOH - H>O ty 16 3 : 2 : 1 (2ml) bing dung dich
nong do 6M cta LiOH (100 uL) va khudy hén hop thu duoc ¢ 35°C cho dén khi
chuyén héa hoan toan (3 gid). Sau d6 ¢ ddc hdn hop phan tmg dudi 4p suét gidm. Hoa
tan san phim thd trong nude va thém axit axetic 50% cho dén d6 pH 5 & diém ma chit
rdn mau tring dugc phan tach ra. Thu chat rén bing cach loc, rira bing nudc va siy

trong chan khong cao dé thu axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4
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dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etoxy)-3-flobenzoic. H NMR
(400MHz, DMSO): 6 7,75 — 6,98 (m, 11H), 5,44-5,30 (m, 5H), 4,45 — 3,99 (m, 6H).
Hon hop cac chat ddng phan quay. MS (m/z): 536,2/538,2 (M+H)* (md hinh ddng vi

clo).

Diéu ché cac hop chét sau theo cc quy trinh dugc md ta trong vi du 9 sir dung

céc chét trung gian thich hop.

Hop chit Céu tric Dit liéu dic diém hoa
"] . MS (m/z): 520,1 (M+H)"; r.t. =1,636
56 3
. ;
(o]
SaYs)
" . MS (m/z): 538,1 M+H)*; r.t. =1,628
57 3 or
- O
" IH NMR (400MHz, DMSO): § 7,75 —
Q)t 7,03 (m, 11H), 5,41 — 5,26 (m, 2H), 4,81
s v (. (s.1HD), 444 — 434 (m, 3H), 4,20 - 3,98
N ~
FW b (m, 4H), 3,82 — 3,65 (m, 1H). H8n hop
° ] cic chit ddng phan qﬁay. MS (m/z):
538,1 (M+H)"
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Hop chit Céu trac

Dit liéu ddc diém hoa

HQ

7
59 Dﬁ?\(b\

'H NMR (400MHz, DMSO): & 7,85 —
7,07 (m, 10H), 5,43 — 5,26 (m, 2H), 4,81
(s, 1H), 4,44 — 4,28 (m, 3H), 4,14 — 3,96
(m, 4H), 3,79 — 3,68 (m, 1H). Hon hop
cdc chit ddng phin quay. MS (m/z):
556,1 M+H)*

60

OQ%
@m b

MS (m/z): 554,1/556,1 (M+H)" (m6 hinh
déng vi clo); r.t. =1,667

Vi dy 10

Axit 3-flo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)etoxy)benzoic (Hop chit 61)

E cO,Me
H U CO Me
N 2
\NaN @\/ ~

F \\ coH _F
HATU DMF
o

N,N- dusopropylamm

KOH MeOH, THF
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Budce 1

Thém HATU (0,22mmol) vao hén hop cita axit 8-flo-1-metyl-1,4-
dihydrochromeno [4,3-c]pyrazol-3-cacboxylic (I-5) (0,20mmol), N,N-diisopropylamin
(0,44mmol) va DMF (2ml) & nhiét do phong. Sau khi khudy trong 20 phut, thém amin
(I-56) (0,20mmol) trong DMF (1ml) va khudy hdn hop phan tng trong 4 hr & nhiét do
phong. Pha lodng hdn hop bing H>O (10ml) va EtOAc (10ml), phan tach cac 16p, va
rira 16p H2O bing EtOAc (x2, 10ml). Rira dich chiét hitu co gop lai bing H,O (10ml),
nuée mubi (10ml), va sau d6, sdy (MgSOs). Sau khi loai bd dung méi, tinh sach
nguyén lidu thd bang sic ky (tai rén, silica gel, 0-60% EtOAc/hexan) dé thu metyl 3-
flo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoat (61-Int) & dang chat rdn mau tring, 'H NMR (400MHz,
CDCls): 6 7,84 — 7,64 (m, 2H), 7,43 — 7,29 (m, 1H), 7,21 — 7,13 (m, 1H), 7,13 — 7,02
(m, 2H), 7,01 - 6,87 (m, 3H), 5,60 — 5,54 (m, 1H), 5,50 — 5,43 (m, 2H), 5,30 (s, 3H),
5,01 — 4,94 (m, 1H), 4,45 — 4,37 (m, 2H), 4,37 — 4,30 (m, 1H), 4,09 — 4,06 (m, 3H),
3,91 - 3,84 (m, 2H).

Budce 2

Thém KOH (1,0M trong H>O, 1,0mmol) vao dung dich chira metyl 3-flo-4-(2-
(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy) benzoat (61-Int) (0,2mmol) trong THF (4,0ml) va MeOH (1,0ml)
va khudy dung dich & 50°C trong 2 gid. Sau khi loai bé dung mdi (mdy hut dung dich),
pha lodng sin pham thd bing nudc (10ml) va axit hoa dung dich bing axit axetic (dén
pH ~5). Thu két tia mau tring tao thanh bing c4ch loc chan khong, rira bang H>0
(20ml), va sdy qua dém trén chan khong cao d& thu axit 3-flo-4-(2-(8-flo-N-(2-
flobenzyl)-1-metyl-1,4-dihydrochromeno [4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic. 'H NMR (400MHz, DMSO): § 7,75 — 7,64 (m, 1H), 7,57
— 17,01 (m, 9H), 5,51 — 5,23 (m, 3H), 4,89 — 4,80 (m, 1H), 4,49 — 4,29 (m, 3H), 4,13 —
3,98 (m, 3H), 3,83 — 3,72 (m, 1H). MS (m/z): 538,2 (M+H)*. Hon hop céc chét ddng
phén quay.

Diéu ché hop chit sau theo quy trinh mé ta trong Vi du 10 st dung cac cht
trung gian thich hop.
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Hop chét CAu trac Dit liéu dic diém héa

HQ 'H NMR (400MHz, DMSO): § 7,82 — 7,12

Q)t ° | (m, 9H), 5,51 — 5,24 (m, 3H), 4.87 — 4,78
g (m, 1H), 4,48 — 4,30 (m, 3H), 4,11 — 3,96

62 F i
NN f (m, 3H), 3,81 — 3,72 (m, 1H). Hon hop céac
\ ' Y
Fm\\g bF chat doéng phan quay. MS (m/z): 556,2
" ° (M-+H)".
Vidull

Axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1 ,4-dihydrochromeno [4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic (Hop chat 63)

\N*N 1) Dess Martin Periodinan \N’N
A\ N N\ N
cl S F CH,Cl, cl S \\\
o) > o) NH
o 2) NaCNBH;, MeOH, AcOH, o @\(
ST o)
3

I-7 3-metyl amino benzoat 63-Int

NN $
KOH, nuéc, THF, MeOH o 2 L
N SNH

63 OH

O~

Buoc 1

Nap . 8-clo-N-(2-flobenzyl)-N-(2-hydroxyetyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamit (I-73) (0,10mmol) va CH>Cl, (10ml)
vao 6ng phan tng dung tich 40ml, sau d6 thém Dess-Martin Periodinan c6 trén thi
truong (Sigma-Aldrich, 1,1,1-tris(axetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-on,
0,20mmol) va dugc dém bing natri bicacbonat rén (0,20mmol). Khudy nhanh huyén
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phil mau tring sita trong 2 i va sau d6 pha loding tryc tiép phan tmg bing etyl axetat
(150ml) va rira bang nudc (3x 15ml). C6 dic dich chiét hitu co tao thanh @& thu san
phdm (trong chan khéng) va st dung truc tiép ma khong tri hodn hoic khong can tién
hanh bude xir ly khac. Hoa tan phan thu dugc trong MeOH/AcOH ty 18 9:1 (5ml) va
xir Iy bing metyl-3-amino benzoat (0,40mmol). Sau d6 khudy hdn hop phén tng tao
thanh & nhiét do phong trong 30 phut. va sau d6 xir Iy bing natri xyanobohydrua
(1,0mmol, timg phén trong hon 30 phut) sau d6, khudy & nhiét d6 phong trong 1 gio
nita. Pha lodng hdn hgp phan tmg tao thanh bing etyl axetat (150ml) va rira bing nudc
(3 x 25ml). C6 dic phan chiét hitu co thu dugc trong chin khong va sau do truc tiép
tién hanh sic ky pha d4o str dung nuéc/ACN (35 dén 80 %) bién ddi bang TFA (0,05
%). Giam thé tich tit ca cdc phan doan dén kho trong didu kién chan khong va lam dbi
tugng cho qué trinh bazo ty do sir dung cacbonat dugc ¢b dinh bing polyme (cot
cartridge SPE-COsH Varian, 0,90 tai phan 16n bang chit di d6ng MeOH, 10ml) d& thu
metyl 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino) benzoat (63-Int) & dang chdt rin mau trding. 'H NMR
(400MHz, ds-MeOH): § 7,48-7,19 (m, 8H), 7,03-6,92 (3H), 7,18 (x4p xi d, J = 8,0Hz,
1H), 6,62 (x4p xi dt, J = 12,2, 8,0Hz, 1H), 5,30-5,20 (m, 2H), 4,83 (br s, 2H), 4,21 (t, J
= 5,0Hz, 2H), 3,85 (s, 3H), 3,74 (s, 3H), 3,38 (t, J = 5,0Hz, 2H). Hdn hop cic chét
ddng phan quay. MS (m/z): 549,2/551,2 (M+H)* (mé hinh ddng vi clo).

Budce 2

Hoa tan metyl 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido) axetamido)benzoat (63-Int) (0,075mmol) trong THF (3ml),
MeOH (2ml), va KOH ndng d6 1M (1,0mmol). Gia nhiét dung dich ddng nhét thu
duoc dén 60°C trong 2 gio. O thoi diém nay, lam mat phan Ung trd lai nhi€t do phong,
lam dimg bang AcOH (1,2mmol, dén pH=6 st dung gidy chi thi vach 4 mau Whatman
d& giam sat). Sau d6 pha lodng phan tng bing nudc (5Sml) va chiét bing etyl axetat (3
x 20ml ). Rira tiép dich chiét hitu co bing nude (2 x 5ml). Loai bo dung dich chira
phan chiét hitu co dén kho va tao két tia tir MeOH/nu6c (3ml, 9:1) dé thu axit 3-((2-
(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino) benzoic ¢ dang chat rin mau tréng. 'H NMR (400MHz, dy-
MeOH): 6 7,48-7,10 (m, 7 H), 7,02-6,90 (m, 3H), 6,61 (br d, J = 8,0Hz, 1H), 5,40-5,20
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(m, 2H), 4,80 (br s, 2H), 4,21 (t, J = 7,5Hz, 2H), 3,91 (br s, 3H), 3,38 (t, J = 7,5Hz,
2H). Hdn hop cac chét ddng phan quay. MS (m/z): 535,2 /537,2 (M+H)* (mé hinh

ddng vi clo).
Vidu 12

Axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic (Hop chit 64)

F
(0]
8 1) Dess-Martin Periodinan ;
— N—N

N CH,Cl, )\

NH

W\( b 2) NaCNBHy, MeOH AcOH,
1-73 )‘\\/\ ‘f

I

3-metyl amino benzoat

64-Int
o
NN
KOH, nuéc, THF, MeOH W ‘)/\NH
OH

Piéu ché axit 3-(2-(8-clo-N-(2-flobenzyl)- 1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic theo cdc quy trinh dugc mo ta
trong Vi du 3 cho axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)axetamido)benzoic, st dung metyl 3-amino-4-flobenzoat
thay thé cho metyl-3-amino benzoat trong budc 1. MS (m/z): 567,2/569,1 (M+H)* (md
hinh déng vi clo); r.t.= 1,734,

Vidu 13

Axit 3-((2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic (Hop chét 65)
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HATU, DMF

\N"{ on MLN- dusopropyletylamm \©\/NK:P\‘< \\\
(0]
e es
14 F N\«/\;:[::Lm/ 65-Int \(i:)\f'
(0]

N/N
KOH, nuéc, THF, MeOH
nuoc c m\‘( \\\NH

65 OH

Bude 1

Thém HATU (1,2mmol) vao hdn hop cta axit 8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-cacboxylic ~ (I-4) (1,lmmol), Bazo Hunigs
(2,4mmol) va DMF (5Sml). Thém dung dich chta metyl 4-flo-3-((2-((3-
flobenzyl)amino)etyl)amino) benzoat (I-46) (1,1mmol) trong DMF (3ml) va khudy
hén hop phan tmg & nhiét 6 phong trong 4 gid. Pha lodng hdn hop bing nudc va etyl
axetat. Phan tach cac 16p va rira pha nudc bing etyl axetat. Rura dich chiét hiru co g0p
lai bing nude, nude mudi, va sau d6, siy trén MgSOq, Tinh sach nguyén liéu nay bing
sic ky (silica, 0-60% etyl axetat/hexan) dé thu metyl 3-((2-(8-clo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)-4-flobenzoat
(65-Int). "HNMR (400MHz, DMSO): § 7,61 — 7,29 (m, 2H), 7,23 — 6,86 (m, 8H), 6,20
- 5,89 (m, 1H), 5,45 — 4,65 (m, 4H), 4,14 — 3,95 (m, 4H), 3,84 — 3,77 (m, 3H), 3,58 —
3,46 (m, 1H), 3,46 — 3,37 (m, 2H).
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Budc 2

Thém KOH ndng d§ IN (4mmol, 5 dwong luong) vao dung dich chira metyl 3-
((2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoat (65-Int) (0,80mmol) trong THF (4ml) va

MeOH (2ml) va khudy dung dich & 50°C trong 2 gid. Loai bd dung mdi va pha lofing

sin phim tho bing nudc. Axit héa dung dich chira nudc bing axit axetic (pH ~5) dé
thu hop chit tiéu d& & dang két tia mau tring. "H NMR (400MHz, DMSO): § 7,61 —
6,76 (m, 10H), 6,21 — 5,77 (m, 1H), 5,46 — 3,94 (m, 9H), 3,56 — 3,38 (m, 2H). Hon
hop céc chit ddng phan quay. MS (m/z): 537,2 (M+H)*.

Didu ché cac hop chét sau theo cic quy trinh duge mé ta trong Vi du 13 st

dung céc chét trung gian thich hop.

Hop chit

Cau truc

Dit li€u ddc di€ém hoa

66

'H NMR (400MHz, DMSO): § 7,77 —
7,52 (m, 1H), 7,38 — 6,81 (m, 9H), 6,12
— 5,82 (m, 1H), 5,49 — 3,94 (m, 9H),
3,40 (s, 2H), 2,25 (s, 3H). Hdn hop cac
chidt ddng phan quay. MS (m/z):
549,3/551,3 (M+H)"* (md hinh ddng vi

clo).

67

"H NMR (400MHz, DMSO): § 7,12 (m,
11H), 6,14 — 5,81 (m, 1H), 5,47 — 3,82
(m, 9H), 3,40 (s, 2H), 2,25 (s, 3H). Hon
hop cac chit ddng phan quay. MS (m/z):
533,3 (M+H)".
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Hop chit Céu trac

Dit liéu dic diém hoa

OH

z o
Bea

68

\NfN

F \\
[¢)
F [¢)

=z

'H NMR (400MHz, DMSO): & 7,88 —
7,60 (m, 1H), 7,37 — 6,84 (m, 8H), 6,20
— 5,90 (m, 1H), 5,48 — 3,76 (m, 9H),
3,52 — 3,37 (m, 2H), 2,25 (s, 3H). Hon
hop céc chét dong phan quay. MS (m/z):
551,3 (M+H)*.

69 F

'"H NMR (400MHz, DMSO): § 7,56 —
6,75 (m, 10H), 5,93 (m, 1H), 543 —
5,09 (m, 2H), 4,76 (s, 1H), 4,20 — 3,90
(m, SH), 3,56 (m, 1H), 3,40 (dd, J =
16,7Hz, 2H). Hén hop cic chit ddng
phan quay. MS (m/z): 537,3 (M+H)*.

70

'H NMR (400MHz, DMSO): § 7,77 —
6,72 (m, 11H), 6,09 — 5,81 (m, 1H),
5,41 — 5,21 (m, 2H), 4,81 — 4,71 (m,
1H), 4,26 — 3,86 (m, 5H), 3,61 — 3,53
(m, 1H), 3,46 — 3,37 (m, 2H). Hén hop
cac chét ddng phan quay. MS (m/z):
519,2 (M+H)".

71 F

MS (m/z): 519,2 (M+H)*; r.t = 1,812
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Hop chét Chu triic Dit lidu dic diém hoa
o™ MS (m/z): 535,1 /537,1 (M+H)" (md
b hinh ddng vi clo); r.t= 1,771
72 ™
Seaty
'H NMR (400MHz, DMSO): § 12,62
o OH (br s, 1H), 7,92-7,23 (m, 7H), 6,89 (x4p
b xi d, J = 7,4Hz, 1H), 6,78 (xdp xi t, J =
. HN 7,8Hz, 1H), 5,58 (br s 1H, NH), 5,30-

NN

s

z

o

5,20 (m, 2H), 4,89 (br s, 2H), 4,33-3,97
(m, 5H), 3,62-3,54 (m, 2H). Hdn hop
cac chdt dong phan quay. MS (m/z):
555,2 (M+H)".

74 H;g
SeeRr

MS (m/z): 537,1 M+H)*; r.t = 1,698

Vidu 14

Axit
carboxamido)metyl)benzoic (Hop chit 75)
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Ny-N : I 2:\@( N’N
\
CIW HATU, DIEA \
0 DMF

I-4
75-Int
N—N
KOH cl
> \
THF/MeOH/H,0
75

Buoc 1

Thém HATU (43,1mmol) (Oakwood) vao dung dich chira axit 8-clo-1-metyl-
1,4-dihydrochromeno[4,3-c]pyrazol-3-cacboxylic (I-4) (39mmol) va DIEA (15ml)
(Aldrich) trong DMF (300ml) & nhiét d6 phong. Sau khi khudy trong 20 phut, thém
cAn than metyl 4-((benzylamino)metyl)benzoat (I-23) (39mmol) & dang dau sau d6 ria
bing DMF (20ml) va khudy hén hop phan tmg trong 2 gid. R6t hdn hop phén ung 1én
trén da va loc, stc rtra bang HyO (~200ml) két tiia tao thanh. Hoa tan chit rén trong
DCM (~300ml), rira bing NaHCO3 (sat.), HoO va sdy (MgSO,). Tinh sach nguyén
lieu tho bang sic ky (silica gel, nap khéo 160 bing nudc stc rira DCM, 10-100%
EtOAc/Hexan) va sau khi loai b dung méi, thu dugc chit diu. Huyén phil héa chét
dau trong EtOH (~100ml) va gia nhiét hdn hop dén nhiét d6 hdi luu trong khi tién
hanh khudy. Sau khi khudy trong 1 hr, 1am mat hdn hop dén nhiét do phong va loc va
stc rira bang EtOH lanh (~50ml) chat rén tao thanh. C6 dic dich loc (may hut dung
dich) va 1ap lai qué trinh tinh thé hoéa dé thu metyl 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoat. 'H NMR (400MHz,
DMSO): 6 7,99 - 7,87 (m, 2H), 7,75 — 7,65 (m, 1H), 7,45 — 7,22 (m, 8H), 7,12 — 7,02
(m, 1H), 5,48 — 5,41 (m, 2H), 5,30 — 5,21 (m, 2H), 4,64 — 4,55 (m, 2H), 4,19 — 4,05
(m, 3H), 3,85 (s, 3H). MS (m/z): 502,0 /504,0 (M+H)" (md hinh ddng vi clo).

Budce 2
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Thém kali hydroxit ndng d6 1,0M (53mmol) vao dung dich chita metyl 4-((N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoat (17,5mmol) trong THF (56ml) va metanol (14ml) va gia
nhiét hdn hop dén 50°C trong 2 gid. Sau khi 1am mat dén nhiét d6 phong, loai bd dung
mdi (mdy hut dung dich). Pha lodng san phim thd bing nudc va axit héa dung dich
chira nu6c bang axit axetic (dén d6 pH ~6) @& tao ra két tia. Thu két tia bing cach loc
chan khéng va sdy qua dém trong chén khéng cao. Thu chit rén va thém EtOH
(125ml). Khudy hén hop & 85°C trong 2 gid va sau d6 lam mét d¢én nhiét d6 phong.
Loc chét ran, stic rira bing EtOH lanh (~75ml) va siy qua dém trong chin khong cao
& thu axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic. 'H NMR (400MHz, DMSO): § 7,96 — 7,85 (m, 2H), 7,74
— 7,67 (m, 1H), 7,42 — 7,20 (m, 8H), 7,12 — 6,97(m, 1H), 5,46 — 5,42 (m, 2H), 5,28 —
5,21 (m, 2H), 4,62 — 4,49 (m, 2H), 4,18 — 4,07 (m, 3H). Hon hop cac chit déng phan
quay. MS (m/z) 488,2/490,2 (M+H)* (md hinh ddng vi clo).

Thém metanol (400ml) vao hdn hop ctia axit 4-(N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic (8,20mmol) va TRIS
(8,20mmol). Gia nhiét phan tmg dén 70°C trong 0,5 gid. Sau khi 1am mét dén nhiét do
phong, loai bd dung maéi trong chan khong. Siéu 4m phan thu dugc trong diclometan
(10ml) va c6 dic 14n nita. Siy chét rin mau tring tao thanh trong didu kién bom chén
khong qua dém. Tinh thé hoa nguyén lidu tho bang cach tao huyén phil san phdm chét
rin trong hdn hop ty 1& 4:1 cta axetonitril va metanol (5ml). Khudy hdn hop & nhiét do
phong trong 24 gid d& thu mudi TRIS cta axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic & dang két tia mau
tréng. Nhiét do néng chay (195,6 °C). 'H NMR (400MHz, DMSO): § 7,92 — 7,80 (m,
2H), 7,78 — 7,64 (m, 1H), 7,41 — 7,19 (m, 8H), 7,13 — 7,00 (m, 1H), 5,44 (s, 2H), 5,25
- 5,14 (m, 2H), 4,61 — 4,48 (m, 2H), 4,18 — 4,03 (m, 3H), 3,39 (s, 7H).

Trong mot phuong 4n, thém axit 4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno(4,3-c]pyrazol-3-carboxamido)metyl)benzoic (30,6mmol) vao 150ml
axeton dé thu huyén phi mau tring. Thém din ddn 75ml dung dich chira nuéc
meglumin (34mmol) vao huyén phu. Khudy hdn hop thu dwoc & 50°C trong 4 gid va

sau d6 & nhiét do phong trong 12 gio ¢& thu mudi meglumin monohydrat ctia axit 4-
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((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic & dang chit rin mau tréng, loai nudc & khoang 71°C duge
xac dinh béi DSC.

Theo phwong 4n khac, gia nhiét tiép mudi meglumin monohydrat néu trén dén
80°C, d6 4m tuong ddi 12 0% trong 10 trong 30 phit. thu dugc tinh thé rin mau tring
c6 nhiét d6 néng chay (Tm bét ddu nong chay) 1a 167,5 °C. Theo cach khac, thém
mudi  meglumin  monohydrat ctia  axit  4-((N-benzyl-8-clo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic (0,lmmol) vao 1ml
axeton/nude ty 18 1:1 (thé tich/thé tich v/v). Can bing héa hdn hop thu duogc & 50°C
trong mét tudn dé thu chit rin mau tréng, loai nudce & khoang 61°C dugc xéc dinh bdi
DSC.

Theo mot phuong &n khac, thém metanol (100ml) vao axit 4-((N-benzyl-8-clo-
I-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-carboxamido)metyl)benzoic (4,1mmol)
va bazo meglumin (4,1mmol). Hbi luu huyén phi thu dugc & 80°C trong 24 gid sau d6
lam fnét dén nhiét 6 phong dé thu mudi meglumin ciia axit 4-((N-benzyl-8-clo-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic & dang chét
rin mau tring. Nhiét d6 néng chay (180,6°C).

Piéu ché cac hop chit sau theo cic quy trinh duge md ta trong Vi du 14 sir

dung céc chit trung gian thich hop.

Hop chét CAu trac Dit liéu dic diém héa

'H NMR (400MHz, DMSO): § 7,74 —

(@ 7,66 (m, 1H), 7,61 — 7,54 (m, 1H), 7,51
S ~ 7,42 (m,1H), 7,39 — 7,23 (m, 6H),
76 C'W j 7,18 — 7,02 (m, 2H), 5,48 — 539 (m,

° éo 2H), 5,22 (s, 2H), 4,59 — 4,48 (m, 2H),
4,18 — 4,06 (m, 3H). Hon hop cac chat
ddng phan quay. MS (m/z): 506,2/508,2
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Hop chét

Cau trac

Dir liéu dic diém hoa

(M+H)* (mb hinh ddng vi clo).

77

'H NMR (400MHz, DMSO): § 7,94 —
7,86 (m, 2H), 7,58 — 7,51 (m, 1H), 7,37
(m, 3H), 7,19 — 7,02 (m, SH), 5,40 (s,
2H), 5,33 — 5,22 (m, 2H), 4,67 — 4,55
(m, 2H), 4,15 — 4,05 (m, 3H). Hdn hop
cdc chit ddng phin quay. MS (m/z):
490,2 (M+H)*.

78

'H NMR (400MHz, DMSO): 5 7,93 —
7,85 (m, 2H), 7,71 (m, 1), 7.34 (m,
3H), 7,03 (m, 4H), 544 (s, 2H), 5.8
(m, 2H), 4,62 (m, 2H), 4,13 (s, 3H).
Hon hop céc chét dong phan quay. MS
(m/z): 524,2/526.2 (M+H)" (md hinh

ddng vi clo).

79

'H NMR (400MHz, DMSO): § 7,77 —
7,71 (m, 1H), 7,65 — 7,60 (m, 1H), 7,60
— 7,52 (m, 1H), 7,43 — 7,24 (m, 6H),
7,19 — 7,11 (m, 1H), 7,10 — 7,03 (m,
1H), 5,42 — 5,37 (m, 2H), 5,33 — 5,27
(m, 2H), 4,65 — 4,59 (m, 2H), 4,16 —
4,06 (m, 3H). Hon hop cic chét ddng
phéan quay. MS (m/z): 490,2 (M+H)".
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Hop chét

Cau truc

Dit liéu dac diém hoa

80

HO

ﬁ °
\
NN
Cl _n
ool

0

'H NMR (400MHz, DMSO): § 7,94 —
7,88 (m, 2H), 7,73 — 7,69 (m, 1H), 7,41
- 7,31 (m, 3H), 7,23 (s, 1H), 7,11 —
7,03 (m, 4H), 5,47 — 5,41 (m, 2H), 5,28
— 5,17 (m, 2H), 4,62 — 4,51 (m, 2H),
4,17 — 4,07 (m, 3H), 2,28 (s, 3H). Hon
hop cac chit ddng phin quay. MS
(m/z): 502,2/504,2 (M+H)* (mé hinh

ddng vi clo).

81

HO

'H NMR (400MHz, DMSO): § 7,95 —
7,84 (m, 2H), 7,71 (s, 1H), 7,44 — 7,27
(m, 4H), 7,22 — 7,00 (m, 3H), 5,44 (s,
2H), 5,39 — 5,31 (m, 2H), 4,74 — 4,60
(m, 2H), 4,17 — 4,05 (m, 3H). Hdn hop
cac chit ddng phin quay. MS (m/z):
524,2/526,2 (M+H)" (m6 hinh ddng vi
clo).

82

'H NMR (400MHz, DMSO): § 7,95 —
7,84 (m, 2H), 7,71 (s, 1H), 7,44 — 7,27
(m, 4H), 7,22 — 7,00 (m, 3H), 5,44 (s,
2H), 5,39 — 5,31 (m, 2H), 4,74 — 4,60
(m, 2H), 4,17 — 4,05 (m, 3H), 2,28 (s,
3H). Hdn hop céc chit ddng phan quay.
MS (m/z): 520,2/522,2 (M+H)" (md
hinh déng vi clo).
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Hop chét

Cau trac

Dt li€u dac diém hoéa

83

HO

NN

F. \\ N
o

(¢] F
F

'H NMR (400MHz, DMSO): § 7,90 (m,
2H), 7,56 (m, 1H), 7,39 (m, 2H), 7,20 —
6,91 (m, SH), 5,40 (s, 2H), 537 — 5,19
(m, 2H), 4,72 — 4,52 (m, 2H), 4,12 (s
3H). HOn hop cac chit déng phan quay.
MS (m/z): 508,2 (M+H)*,

84

Nen
\ N
Cl X F
W
O
HO 0

'H NMR (400MHz, DMSO): § 7,77 —

7,68 (m, 2H), 7,65 — 7,59 (m, 1H), 7.45
~ 731 (m, 2H), 7,26 — 7,19 (m, 1H),
7,12 = 7,03 (m, 4H), 548 — 5,39 (m,
2H), 5,34 — 5,18 (m, 2H), 4,67 — 4,46
(m, 2H), 4,21 — 3,90 (m, 3H), 2,27 (s,
3H). Hon hop céc chit dong phan quay.
MS (m/z): 520,2/522,2 (M+H)" (mdé
hinh déng vi clo).

85

\N’N (
N\ N
F NS F
(o]
(0]
HO °

'H NMR (400MHz, DMSO): § 7,79 —
7,68 (m, 1H), 7,65 — 7,50 (m, 2H), 7,45
~ 7,36 (m, 1H), 7,27 — 7,02 (m, 6H),
5,43 — 534 (m, 2H), 5,34 — 521 (m,
2H), 4,68 — 4,50 (m, 2H), 4,20 — 3,94
(m, 3H), 2,27 (s, 3H). Hon hop cac chit
ddng phan quay. MS (m/z): 504,2
(M+H)*,
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Hop chit

Cau truc

Dit liéu dac diém hoa

86

HO

@ °
AW
\ N
Cl N
oY
O
]
HN

'H NMR (400MHz, DMSO): § 11,22 —
11,02 (m, 1H), 7,97 — 7,87 (m, 2H),
7,76 — 7,66 (m, 1H), 7,46 — 7,30 (m,
6H), 7,10 — 6,99 (m, 9,8, 2H), 6,43 —
6,37 (m, 1H), 5,51 — 5,41 (m, 2H), 5,31
— 5,16 (m, 2H), 4,66 — 4,54 (m, 2H),
4,22 — 4,05 (m, 3H). Hon hop cac chat
dong phan quay. MS (m/z): 5272
(M+H)*,

87

'H NMR (400MHz, DMSO): § 8,65 —
8,53 (m, 1H), 8,03 — 7,95 (m, 1H), 7,90
- 7,78 (m, 1H), 7,74 — 7,68 (m, 1H),
7,43 — 7,31 (m, 2H), 7,19 — 7,04 (m,
4H), 5,47 — 5,40 (m, 2H), 5,34 — 527
(m, 2H), 4,70 — 4,61 (m, 2H), 4,17 —
4,07 (m, 3H). Hdn hop céc chit dong
phén quay. MS (m/z): 507,2 (M+H)*.

38

HO

"H NMR (400MHz, DMSO): § 8,50 —
8,44 (m, 1H), 8,43 — 8,32 (m, 1H), 7,94
- 7,83 (m, 2H), 7,73 — 7,68 (m, 1H),
7,68 — 7,54 (m, 1H), 7,45 — 7,39 (m,
1H), 7,39 — 7,30 (m, 2H), 7,10 — 7,02
(m, 1H), 5,48 — 5,24 (m, 4H), 4,73 -
4,59 (m, 2H), 4,16 — 4,08 (m, 3H). Hon
hop cic chit ddng phan quay. MS
(m/z): 507,1 (M+H)*.
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Hop chit Chu tric Dit liéu dic diém hoa

'H NMR (400MHz, DMSO): § 8,53 —
H 8,40 (m, 2H), 7,93 — 7,68 (m, 4H), 7,46

(@k ° ~ 7,30 (m, 3H), 7,09 — 7,02 (m, 1H),
89 Nen 5,48 — 522 (m, 4H), 4,74 — 4,57 (m,

N N x
Clw ?/}\ 2H), 4,17 — 4,05 (m, 3H). Hon hgp cac
0 N/ —Cl

chit ddng phan quay. MS (m/z): 523,2
(M+H)*.

'H NMR (400MHz, CDCI3): & 7,82

i (dd, T = 8,1, 17,00z, 1H), 7,70 (dd, J =
2,5, 6,6Hz, 1H), 7,43 — 7,28 (m, 2H),
Nn 7,13 (ddd, J = 7.8, 22,1, 26,9Hz, 6H),

4,61 (s, 2H), 4,12 (d, J = 15,7Hz, 3H).
MS (m/z): 524,2/526,2 (M+H)" (md
hinh déng vi clo).

90 o QW
{ 5,44 (d, J = 4,6Hz, 2H), 528 (s, 2H),
0 F
o OH

'H NMR (400MHz, DMSO): § 7,83

(dd, 7=17,9, 17,5Hz, 1H), 7,71 (dd, J =

2,5, 9,4Hz, 1H), 7,32 (ddd, T = 4,7,

(@ 12,1, 20,5Hz, 6H), 7,24 — 7,00 (m, 3H),

o CI\@\/\?\(N 5,44 (d, T = 7,0Hz, 2H), 526 (d, J =

Joo° @F 11,9Hz, 2H), 4,59 (d, J = 4,5Hz, 2H),

on 4,13 (d, T = 22,5Hz, 3H). Hdn hop céc

° chit déng phin quay. MS (m/z):

506,2/508,2 (M+H)* (m6 hinh ddng vi
clo).
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Hop chét CAu trac Dit liéu dic diém hoa

'H NMR (400MHz, DMSO): § 7,92
(x4p xi d, J = 8,0Hz, 2H), 7,72 (br s,
HO 1H), 7,46-7,22 (m, 5 H), 7,16-7,08 (m,
2H), 7,04 (dd, T = 1,3, 8,0Hz, 1H), 5,42

S (br s, 2H), 5,32 (br s, 2H), 4,62-4,54
C.W bF (m, 2H), 4,14-4,05 (m, 3H). Hdn hop

° cdc chit ddng phan quay. MS (m/z):
506,1 /508,1 (M+H)" (md hinh déng vi

clo).

92

(Q MS (m/z): 524,1 /526,1 (M+H)* (md
NN

L hinh ddng vi clo). r.t= 1,709
93 CI\@:%R\\(N F
(o)
O
HO 0

'H NMR (400MHz, DMSO): § 12,03
(m, 1H), 7,68 (d, J = 7,5Hz, 1H), 7,56
(d, J = 8,3Hz, 1H), 7,48 (dd, J = 1,8,

e 7,5Hz, 1H), 7,39-7,32 (m, 2H), 7,28-
94 ; N ¢
W 7,11 (m, 4H), 7,02 (dd, J = 1,9, 8,4Hz,
. 1H), 5,33 (br s, 2H), 5,26 (s, 2H), 4,72
HO

(br s, 2H), 3,98 (s, 3H). MS (m/z):
508,1 (M+H)*.
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Hop chét CAu trac Dit liéu dic diém hoa
HQ MS (m/z): 506,1 /508,1 (M+H)" (mé
(e]
(Q/E hinh déng vi clo); r.t = 1,801
95 \N’hi (
Cl X
o8l
(®) F
'H NMR (400MHz, DMSO): & 12,33
; (m, 1H), 7,83 (x4p xi t, J = 7,9Hz, 2H),
C 7,76 (d, J = 8,3Hz, 1H), 7,48-7,42 (m,
o6 S 3H), 7,24-7,01 (m, 4H), 5,38 (br s, 2H),
\
°'W i 5,28 (s, 1H), 5,20 (s, 1H), 4,70 (br s,
° 2H), 4,06-4,00 (m, 3H). Hén hop céc
0 r by
Ho chit ddng phan quay. MS (m/z): 524,1
/526,1 (M+H)* (md hinh ddng vi clo).
e HQ MS (m/z): 524,1 /526,1 (M+H)" (md
(o]
(@/E hinh dong vi clo); r.t= 1,751
97 \N’Q (
cl N F
o
(o)
"H NMR (400MHz, ds-MeOH): § 9,01
R (br s, 1H), 8,42 (xép xi t, ] = 8,2Hz,
(@ 1H), 7,66-7,58 (m, 2H), 7,28-6,89 (m,
08 “hen 6H), 5,37-5,31 (m, 4H), 4,74 (br s, 1H),

4,68 (br s, 1H), 4,04-3,98 (m, 3H, céac
chit déng phan quay NMe c6 thé nhin
thdy). Hon hop cac chét ddéng phén
quay. MS (m/z): 507,1 /509,1 (M+H)"
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Hop chit CAu tric Dir liéu dic diém hoa

(md hinh ddng vi clo).
'H NMR (400MHz, DMSO): § 12,54
(br s, 1H), 7,78 (d, J = 7,6Hz, 1H),
7,72-7,64(m, 1H), 7,54 (xdp xi dd, J =
1,5Hz, 7,8Hz, 1H), 7,39-7,22 (m, 2H),

F r
7,19-7,08 (m, 3H), 6,98 (xp xi d, J =
8,0Hz, 1H), 5,38 (x4p xi d, J

99 N

— 10Hz, 2H), 5,24 (br s, 2H), 4,73 (br
s, 1H), 4,64 (br s, 1H), 4,13-3,97 (m,
3H), 2,45 (xép xi d, T = 11,2Hz, 3H).
Hbn hop céc chat déng phan quay. MS
(m/z): 521,1 /523,1 (M+H)" (m6 hinh

ddng vi clo).
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Vidu 15

Axit  4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-
3-carboxamido)etyl)amino)benzoic (Hop chat 100)

HATU, DMF
“N—N OH N,N-diisopropyletylamin NN
F
U S T ey
1-46 100-Int F Oo—

N—N
KOH, nudc, THF, MeOH
yeeay 1“

100 OH

Buoc 1

Thém HATU (1,2mmol) vao hdn hgp ctia axit 8-flo-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-cacboxylic ~ (I-5) (1,lmmol), Bazo Hunigs
(2,4mmol) va DMF (Sml). Thém dung dich chira metyl 4-flo-3-((2-((3-
flobenzyl)amino)etyl)amino)benzoat (I-46) (1,1mmol) trong DMF (3ml) va khudy hdn
hop phan tng & nhiét d6 phong trong 4 gid. Pha losing hdn hop bing nudc va etyl
axetat. Phan tach céc 16p va rira pha nudc bang etyl axetat. Rira dicﬁ chiét hitu co gop
lai bing nude, nude mudi, va sau d6, siy trén MgSOs, Tinh sach nguyén lidu ny bing
sic ky (silica, 0-60% etyl axetat/hexan) dé thu metyl 4-flo-3-((2-(8-flo-N-(3-
flobenzyl)-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoat (100-Int).

Budce 2

Thém KOH IN (4mmol, 5 duong Iugng) vao dung dich chira metyl 4-flo-3-((2-
(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
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carboxamido)etyl)amino)benzoat (100-Int) (0,80mmol) trong THF (4ml) va MeOH
(2ml) va khudy dung dich & 50°C trong 2 gid. Loai bd dung méi va pha lo3ng san
phdm tho bang nudc. Axit héa dung dich chira nudc bing axit axetic (pH ~5) dé thu
axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic & dang két tia mau tring. 'H NMR (400MHz,
DMSO): 6 7,61 — 7,26 (m, 2H), 7,20 — 6,82 (m, 9H), 6,11 — 5,81 (m, 1H), 5,43 — 4,70
(m, 4H), 4,15 — 3,94 (m, 4H), 3,53 (t, J = 6,6Hz, 1H), 3,44 — 3,39 (m, 2H). MS (m/z):
537,2 (M+H)"; r.t.=1,618; Phan tich nguyén tir: caled. cho 0,50, C28H22F3N4O « 0,52
H,O: C, 61,65; H, 4,43; N, 10,45); phat hi¢n: C:61,75; H:4,21;N:10,31,

Thém axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-
dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic  (7,5mmol) vao
dung dich chtta TRIS (7,5mmol) trong MeOH (400ml). Khudy phén tng nay & 60°C
trong 30 phit. Sau khi lam mat dén nhiét d6 phong, loai bé dung moéi va ddng soi
nguyén liéu thd véi diclometan (2x). Tao huyén phu chét rén trong sudt thu dugc trong
etyl axetat (200ml). Khudy huyén pht & nhiét d6 phong trong 24 gitr. Thu chét rén san
phim bang cach loc dé thu mudi TRIS cia axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino)benzoic & dang
chét rén. Nhiét d6 nong chay (160 °C). 'H NMR (600MHz, DMSO): § 7,62 — 6,70 (m,
10H), 5-90-5,80 (m, 1H), 5,45 — 5,15 (m, 2H), 4,75-4,55 (m, 2H), 4,16 — 3,5 (m, 4H),
3,41-3,39 (m, 1H), 3,30 — 3,25 (m, 13H). Anal.Caled ddi véi Ca2H34F3Ns07 « 1,3 HO:
C, 56,36; H, 5,42; N, 10,27 1 H,O Phat hién: C, 56,25; H, 5,29; N, 10,32.

Thém dung dich chtra L-arginin (0,20mmol) trong nudc khir ion (3ml) vao dich
huyén phu axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etyl)amino)benzoic (0,20mmol) trong MeOH (12ml). Khudy
hén hop & 70°C trong 0,5 gity va sau d6 khudy trong 2 gid & nhiét do phong. Loai bo
dung mai trong diéu kién chén khéng va tinh thé hoa nguyén lidu thd bing céch tao
huyén phit san phim chét rén trong axetonitril (Sml). Khudy hén hop & nhiét do phong
trong 24 gid nita dé thu mudi L-arginin cta axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-
metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)etyl)amino) benzoic & dang

két tha mau tring. Nhiét 6 néng chay (161°C).
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Vidu 16

Axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic (Hop chét 101)

F
HATU, DMF
NN N,N-diisopropyletylamin

\
\ OH NN
cl N - CI _ \\\
o F o TNH
H
o
o N\/\N OMe F 0
I-4 ! H I
1-48 101-Int O0—

pS,
NN g
KOH, nu6c, THF, MeOH cl O L
- 0 RH
0 F\Q\(o

101 OH

Pidu ché axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etyl)amino)-4-flobenzoic theo quy trinh dugc mé ta trong Vi
du 13 sir dung céc chit trung gian thich hop. MS (m/z): 553,2 /555,2 (M+H)" (md hinh
d@)ng vi clo); r.t.=1,871.

Thir nghi€ém sinh hoc
Thtt nghiém tuong tic véi tic nhan ddng kich hoat GST-FXR LBD ctia nguoi

Thr nghiém FXR HTRF 14 thtr nghiém hda sinh do tuwong tac gitta FXR va
protein tic nhan déng kich hoat (SRC1). Tuong tic duoc cam ung boi phdi tir véi do
tuong tc gifta protein tic nhan ddng kich hoat 13 budc v6 ciing quan trong trong viée
hoat héa phién ma béi FXR. Do d6, thir nghiém nay duoc thiét ké d& do hoat tinh chu

van FXR cta cac hop chit thir nghiém.

Mua mién gin két phdi tir ctia thu thé Farnesoit X (FXR) ctia ngudi (axit amin
193-472) dugc dung hop véi protein duge tinh sach nhd glutathion S-transferaza
(GST) (GST-FXR LBD) (Invitrogen). Tuong tic phu thudc phdi tir gitta GST-FXR
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LBD va peptit c6 ngudn gdc tir chit ddng hoat héa thy thé steroit -1 (SRC-1) dugc
gidm sat bing sy chuyén ning luong cong hudng tir huynh quang (FRET). Tron GST-
FXR LBD véi peptit SRC-1 dugc danh dau biotin (Trinh tu: Biotin-
CPSSHSSLTERHKILHRLLQEG -SPS-CONH2, American Peptide) trong dung dich
dém thir nghiém (Tris-HCI nong d6 S0mM, pH 7,4, NaCl ndng d6 50mM, TCEP ndng
d6 1mM va albumin huyét thanh bd 0,2%) va trai ra dia Proxi den 384 giéng (Greiner
Bio-On). Thém c4c hop chét thir nghiém (trong dung dich DMSO) va céc chit phan
Ung phat hién (khang thé dugc danh ddu Cryptat khang GST va thé lién hop
Streptavidin-X1.665; CisBio) vao dung dich d&m thtr nghiém chira KF ndng d6 50mM.
U cac dia & nhiét do phong trong béng tdi trong 2,5 gidr trude khi doc trén may
Envision (PerkinElmer) & 665nm va 590nm. Két qua thir nghiém HTRF dugc tinh toan
tlr ty & 665nm/590nm (ty s = (A665nm/A590nm) x 10%) va dugc bidu hién trong

Delta F% = (T¥ s6 ctia miu— Ty s& dbi chimg 4m) / Ty s d6i chimg am x 100.

Déi chimg am (khong chita Streptavidin-XL665) duoc chay véi mdi thir
nghiém va 13 tin hiéu huynh quang nén. Chat chii vain FXR tham chiéu, axit (E)-3-(2-
clo-4-((3-(2,6-diclophenyl)-5-isopropylisoxazol-4-yl)metoxy)styryl)benzoic (Hop chit
GW4064), duge c6 mit trong mdi thir nghiém l1am d6i chimg dwong. Hiu qua ctia mi
hop chét thir nghiém duogc so sanh véi hidu qua cia GW4064. G mdi néng dd, hoat
tinh tuong ddi ctia hop chit thir nghiém dugc bidu hién 13 Dap tng% = (Rmi — Rowmso)
/ (Raéi chimg am— Rpmso), trong d6 Rumay 13 ddp tmg HTRF (biéu hién trong Delta F%) ctia
hop chat thir nghiém, Raéi chimg dwong 12 d4p Gng t6i da ctia GW4064 & ndng do bo hoa,
va Rowmso 1a d4p tmg cta d6i chimg DMSO. Céc gia tri ECso duoc tinh bing cach st
dung GraphPad Prism (Phin mém GraphPad) sir dung dudmg db thi hdi quy phi tuyén
tinh thich hop (log(chat cht van) véi sy d4p tmg — d6 déc bién thién (bdn tham sb)).

Bang 1 tém tt gi4 tri ECso ctia hop chit theo sang ché trong thir nghi€ém tuong

tac voi tac nhan ddng kich hoat GST-FXR LBD cia ngudi.
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Bang 1
Hop phét Thir nghiém tuong tac véi tac | Hop ghét Thir nghiém tuwong tac v6i
sO nhan dong kich hoat FXR sO tac nhan dong kich hoat
(HTRF) (uM) FXR(HTRF) (uM)
1 0,0012 52 0,0026
2 0,0006 53 0,017
3 0,00051 54 0,021
4 0,00075 55 0,013
5 0,00080 56 0,040
6 0,0024 57 0,030
7 0,0010 58 0,022
8 0,0033 59 0,028
9 0,0036 60 n.d.
10 0,0017 61 0,089
11 0,0033 62 0,074
12 0,0054 63 0,0060
13 0,00080 64 0,00060
14 0,00084 65 0,007
15 0,00222 66 n.d.
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Hop phét Thir nghiém tuong tac voi tic | Hop phét Thir nghiém tuong téc véi
sO nhén dong kich hoat FXR SO tac nhan dong kich hoat
(HTRF) (uM) FXR(HTRF) (uM)
16 0,0034 67 n.d.
17 0,0010 68 n.d.
18 0,0004 69 0,025
19 0,0005 70 0,081
20 0,0005 71 0,022
21 n.d. 72 0,0026
22 n.d. 73 0,020
23 n.d. 74 0,055
24 0,0032 75 0,006
25 0,0007 76 0,0096
26 n.d. 77 0,0079
27 0,0014 78 0,0083
28 0,00038 79 0,022
29 0,00067 80 0,016
30 0,00060 81 0,021
31 0,00047 82 0,012
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Hop phét Thir nghiém tuong tac véi tac | Hop pllét Thir nghiém tuong téc voi
sO nhéan dong kich hoat FXR SO tac nhan dong kich hoat
(HTRF) (uM) FXR(HTRF) (uM)
32 0,00074 83 0,014
33 0,0015 84 0,018
34 0,0021 85 0,035
35 0,00077 86 0,012
36 0,033 87 0,028
37 0,024 88 0,015
38 0,0026 89 n.d.
39 0,0059 90 0,005
40 0,0086 91 0,0065
41 0,0040 92 0,014
42 0,0025 93 0,013
43 0,018 94 0,032
44 0,011 95 0,0035
45 0,015 96 0,0036
46 0,0032 97 0,017
47 0,00053 98 n.d.
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Hop phét Thir nghiém tuong tac véi tac | Hop 9h§t Thir nghiém tuong tac véi
s0 nhan dong kich hoat FXR sO tac nhan dong kich hoat
(HTRF) (uM) FXR(HTRF) (uM)
48 0,061 99 0,029
49 0,017 100 0,024
50 0,011 101 0,0055
51 0,0098

n.d. = khong xdc dinh duogc

Céc vi du va phuong an duge mo6 ta & day dugc hiéu la chi cho muc dich minh
hoa va céc bién doi va thay do6i khac sau khi xem xét sang ché nay s& dugc dé xuét voi
nguoi ¢6 hiéu biét trung binh trong linh vuc nay va dugce bao gdm trong pham vi cua

yéu cau bao hd kem theo.
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YEU CAUBAO HQ
1. Hop chét c6 cong thie (I),
0
Ro)k OH
|
Z1- Y—X L3\N/L2

hodic mudi duge dung cua nd, trong do:

R 1a vong A hoidc Ci-salkyl;

vong A 14 aryl; heteroaryl ¢ 5 dén 10 canh chtta 1 dn 3 nguyén ti khéc loai 1a N, O
hoic S; hodc Cs.7 xycloalkyl; va vong A d néu khong dugc thé hoic duge thé bing 1
dén 2 phén tir thé doc lap 1a R?;

vong B 14 aryl; heteroaryl ¢6 5 dén 10 canh chira 1 dén 3 nguyén tir khac loai 1a N, O
hoc S; hoic Cs.7 xycloalkyl; va vong B da néu khong dugc thé hodc duoc thé bing 1
dén 2 phén tir thé doc lap 1a R?;

X 1a —«(CR*R%)~;

Y 12 —O—, (CR*R%)-, ho#ic *~O(CR*R%)—, trong d6 “*” biéu thi diém gin cta Y véi
vong chira cac nguyén tr Z trén vong;

7', 7%, 73, va Z* doc lap 1a —CR3~ ho#ic —-N—;

L! 13 ¥*1(CR*R%)1— trong d6 “*!” bidu thi diém gin cta L! véi N;

L2 1a *2-(CR*R%)12—, *>~(CR*R?)-C(0)-NR~, *>(CR*R%),-O-, *>~(CR*R%)2-NR- hoic
*2_(CR*R®)-C(0)-NR-(CR*R%)—; trong d6 “*2” bidu thi diém gin cta L2 v4iN;

L’ 1a-C(0)~;

mdi R? doc 14p 1a halo, Ci¢ alkyl, hodc Ci alkyl duoc thé halo;

mdi R? ddc 14p 13 hydro, halo, hodc Ci.6 alkyl;

R, R* va R’ doc 14p 1a hydro ho#c C.¢alkyl.
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2. Hop chit theo diém 1, trong d6 hop chit nay cé cong thirc (IT):

0
RO OH
0 I
Y*X L2
Z'= N’
Z\Z\ /, / \N L1
23-74 F/

ey

hozic mudi duoc dung cta né; trong do:

R’ 1a vong A hodc Cisalkyl; trong d6 vong A 1a phenyl, pyridyl hodc xyclopropyl,
mdi gdc nay khong duoc thé hodc duge thé bing 1 dén 2 phan tir thé doc 1ap 1a R%;
vong B dugc chon tir phenyl, pyridyl, 1H-indolyl, va Cs.7 xycloalkyl, mdi gbc nay
khong duoc thé hoic dugce thé bang 1 dén 2 phan tir thé doc 1ap 14 R

X 1a —(CR*R%)~;

Y 12 —O—, <(CR*R®)- hoic *~O(CR*R%)—, trong d6 “*”biéu thi diém gin cta Y véi
vong chtra cac nguyén tr Z trén vong;

7', 72,73, va Z* doc 13p 1a —CR3~ hodc —N—;

L! 13 ¥*'«(CR*R%)1.2— trong d6 “*!” biéu thi diém gin cta L' v6i N;

L? 13 *2<(CR*R%)12—, **~(CR*R%)-C(0)-NR~, *2—(CR*R>)2-O—, *>—(CR*R*),-NR- hoic
*2_(CR*R%)-C(0)-NR-(CR*R%)-; trong d6 “*2” biéu thi diém gin ctia L? v6i N;
mdi R? doc 13p 14 halo, Ci.alkyl, hodc dugc thé halo Cisalkyl;

mdi R? doc lap 14 hydro, halo, hoic Cialkyl; va

R, R* va R® ddc 14p 1a hydro hodc Ci.¢alkyl.

3. Hop chét theo diém 1 hoic 2, trong d6 R° dugc chon tir

*#3_CH2C(CHs)2—, *3-CH,CH(CH3) —, va *—xyclopropan-1,1,-diyl, trong d6 “*3” bidu

thi diém gén ctia R véi L2,

4. Hop chét theo diém 1 hoic 2, trong d6 hop chit nay c6 cong thirc (III):
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Y—X Q 2
- L
121_ h{/
2\2\ /, / \N |_lI

z3-74 N~

(1IT)
hodc mubdi duoc dung ctia né; trong dé:
vong A 1a phenyl hosc pyridyl, mdi gbc nay khong duge thé hodc duge thé bing 1 dén
2 phén tir thé doc 1ap 1a R%;
vong B duoc chon tir phenyl, pyridyl, 1H-indolyl, va xyclopentyl, mdi gbc nay khong
duoc thé hodc duoc thé bang 1 dén 2 phan tir thé doc 1ap 1a R?;
L! 1a -(CR*R%)—,
L? duge chon tir «(CHa)—, *>~CH,C(O)NH-, *>-CH(CH3)C(O)NH-,
*2_CH,C(O)NHCH>—, *>~(CH2)20-, va *>~(CH,),NH—; trong d6 “*2” biéu thi diém
gin ctia L2 v6i N;
X 1a CHg;
Y duoc chon tir —O—, ~CH,—, —C(CH3)2— va *—0-CHa—, trong d6 “*” bidu thi diém gin
clia Y v6i vong chira cac nguyén tir Z trén vong;
Z'1a CR3 hoic N;
Z*1a CR?;
Z*1a CR?;
Z*1a CR3 hodc N;
mdi R? doc 1ap duge chon tir halo, metyl, va triflometyl;
mdi R? ddc 14p 14 hydro, halo, hoic Ci.¢ alkyl; va

mdi R* va R® ddc 1ap 1a hydro hodc metyl.

5. Hop chét theo diém bét ky trong s6 cac diém 1 dén 4, trong d6 L? dugc chon tir —
(CHy) —, ¥*~CH,C(O)NH—, *>~(CH,),0—-, va **~(CH2):NH—; trong d6 “*?” biéu thj

diém gin ctia L2 v6i N,

6. Hop chét theo diém bat ky trong s6 cac diém 1 dén 5, trong d6 mdi R? doc 1ap 1 flo

hodc metyl.
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7. Hop chét theo diém bAt ky trong s6 cac diém 1 dén 6, trong d6 mdi R’ doc lap duoc

chon tir hydro, flo, clo, va metyl.
8. Hop chit theo diém bit ky trong s cac diém 1 dén 7, trong do:

7! duoc chon tir CH, CF, CCHs, va N;

Z* duoc chon tir CH, CF, CCl, va CCHg;

7 dugc chon tir CH, CF, CCl, va CCHs; va
Z" 1a CH hoic N.

9. Hop chit theo diém 1, trong d6 hop chit nay ¢6 cong thirc (IV):

hodc mudi duoc dung cua no; trong do:

fnéi vong phenyl con tily ¥ duoc thé bang 1 dén 2 phan tir thé doc lap 1a R% trong do
R? lé\ﬂo hodc metyl;

L* duoc chon tir -CH,—, **~CH,CH,NH—-, **~CH,CH,0—, va **~CH,C(O)NH-, trong
d6 “** biéu thi diém gén ctiia L* v6i N;

Z? duoc chon tir CH, CF, CCl, va CCHj; va

Z* duoc chon tir CH, CF, CCl, va CCHs.

10. Hop chét theo diém 1 duoc chon tur:

axit 4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 4-flo-3-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
Qarboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 4-flo-3-(2-(1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)benzoic;
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axit 3-(2-(N-(2-flobenzyl)-1,8-dimetyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(N-(2-flobenzyl)-1,6-dimetyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(7-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(7-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(6,8-diflo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1,7-dimetyl-1 ;4-dihydrochromeno(4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1,6-dimetyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-6-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(7,8-diflo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(7,8-diflo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(N-benzyl-7,8-diflo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 4-flo-3-(2-(8-flo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-

3-carboxamido)axetamido)benzoic;
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axit 4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinolin-3-
carboxamido)axetamido)benzoic;

axit 4-flo-3-(2-(N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-pyrazolo[3,4-f]quinolin-3-
carboxamido)axetamido)benzoic;

axit (S)-4-flo-3-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)propanamido)benzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-benzo[g]indazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-7-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 4-flo-3-(2-(N-(3-flobenzyl)-1,5,5-trimetyl-4,5-dihydro-1H-benzo[g]indazol-3-
carboxamido)axetamido)benzoic;

axit 4-flo-3-(2-(N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic; '

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(N-benzyl-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(9-clo-N-(2-flobenzyl)-1-metyl-4,5-dihydro-1H-benzo[2,3]oxepino[4,5-
c]pyrazol-3-carboxamido)axetamido)-4-flobenzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)axetamido)-4-flobenzoic;
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axit 3-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)benzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-5-flobenzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-metylbenzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-2-metylpropanoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-2,2-dimetylpropanoic;

axit 1-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)metyl)xyclopropancarboxylic;

axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

‘axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic;

axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic;

axit N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-metylbenzoic;

axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-dimetylbenzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-
carboxamido)etoxy)-4-flobenzoic;

axit 4-(2-(8-clo-N-(xyclopentylmetyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-dimetylbenzoic;

axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-diflobenzoic;

axit 4-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-(triflometyl)benzoic;

axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)etoxy)-3,5-diflobenzoic;
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axit 3,5-diflo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etoxy)benzoic;

axit 4-(2-(N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3,5-diflobenzoic;

axit 4-(2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 4-(2-(N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 4-(2-(N-benzyl-7,8-diflo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 3-flo-4-(2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic;

axit 4-(2-(7,8-diflo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 4-(2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 3-flo-4-(2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)benzoic;

axit 4-(2-(7,8-diflo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etoxy)-3-flobenzoic;

axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic;

axit 3-(2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)axetamido)-4-flobenzoic;

axit 3-((2-(8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 3-((2-(8-clo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 4-flo-3-((2-(8-flo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)etyl)amino)benzoic;

axit 3-((2-(7,8-diflo-1-metyl-N-(3-metylbenzyl)- 1,4-dihydrochromeno[4,3-c]pyrazol-

3-carboxamido)etyl)amino)-4-flobenzoic;
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axit 4-flo-3-((2-(8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic;

axit 4-flo-3-((2-(N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic;

axit 3-((2-(N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 3-((2-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 3-((2-(7,8-diflo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 3-((2-(N-benzyl-7,8-diflo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-3-flobenzoic;

axit 4-((8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-N-(3,5-diflobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((N-benzyl-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-3-flobenzoic;

axit 4-((8-clo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-N-(2,3-diflobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic; .

axit 4-((8-clo-N-(3-flo-5-metylbenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((N-(3,5-diflobenzyl)-8-flo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)-3-flobenzoic;
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axit 3-flo-4-((8-flo-1-metyl-N-(3-metylbenzyl)-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((N-((1H-indol-5-yl)metyl)-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-
3-carboxamido)metyl)benzoic;

axit 5-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)picolinic;

axit 4-((8-clo-N-((5-flopyridin-3-yl)metyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)metyl)benzoic;

axit 4-((8-clo-N-((5-chloropyridin-3-yl)metyl)-1-metyl-1,4-dihydrochromeno[4,3-
c]pyrazol-3-carboxamido)metyl)benzoic;

axit 4-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-2-flobenzoic;

axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-2-flobenzoic;
N-benzyl-N-(4-carbamoylbenzyl)-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-
3-carboxamit;

axit 4-((8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno([4,3-c]pyrazol-3-
carboxamido)metyl)-3-flobenzoic;

axit 3-flo-4-((8-flo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)benzoic;

axit 4-((8-clo-N -(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-3-flobenzoic;

axit 4-((8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)-2-flobenzoic;

axit 6-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)metyl)nicotinic;

axit 5-((8-clo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)-6-metylpicolinic;
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axit 4-flo-3-((2-(8-flo-N-(3-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)benzoic; va

axit 3-((2-(8-clo-N-(2-flobenzyl)-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-
carboxamido)etyl)amino)-4-flobenzoic;

hodc mudi dugc dung ciia nd.

11. Hop chit theo diém 1 hodc mudi duoc dung cua nd, trong dé hop chét nay la axit
4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.

12. Hop chét theo diém 11, trong d6 hop chit nay 1a mudi TRIS ctia axit 4-((N-benzyl-
8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-carboxamido)metyl)benzoic.

13. Hop chét theo diém 11, trong d6 hop chét nay 1a mudi meglumin monohydrat cta
axit 4-(N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.

14. Hop chét theo diém 11, trong d6 hop chit nay 1a mudi meglumin cia axit 4-((N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.

15. Hop chét c¢6 cong thirc (V):

trong d6 mdi vong phenyl con tity ¥ duoc thé bing 1 dén 2 phin tir thé doc 1ap 1a R,
trong d6 R? 1a flo hodc metyl;

L? duge chon tir —CHa—, *2~CH,CH,NH-, *2-CH,CH,0—, va *>~-CH,C(O)NH-, trong
d6 “*2” bidu thi diém gin ctia L2 v6i N;

Z? dugc chon tir CH, CF, CCl, va CCHz;

Z3 dugc chon tir CH, CF, CCl, va CCHs; va
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R® 1a Crsalkyl.

16. Dugc phim chtra lugng c6 tac dung diéu tri bénh cia hop chat theo diém bit ky

trong s6 cac diém tir 1 dén 14, va chit mang duoc dung.

17. Ché phédm két hop chira luong c6 tac dung didu tri bénh ctia hop chét theo diém bét
ky trong s6 cac diém tir 1 dén 14, va chét diéu tr bénh thir hai hiru dung trong viéc
didu tri bénh ching r mat, bénh r mét trong gan, bénh & mat cam ng boi estrogen,
bénh @ mat do ding thude, bénh & mat khi mang thai, bénh & mat lién quan dén dinh
dudng ngoai dudng tiéu hda, bénh xo gan mat nguyén phat (PBC), bénh viém duong
mat gdy xo gan nguyén phat (PSC), bénh & mat trong gan tién trién do di truyén
(PFIC), bénh gan &t m& khdng do rugu (NAFLD), bénh gan nhiém m& khdng do rugu
(NASH), tdn thuong 6ng din mat do thudc, soi tii mat, chai xo gan, chai xo gan do
ruQu, bénh xo hoa nang, tac nghén 6ng mat, séi mat, ching xo gan, rdi loan lipit méu,
X0 vita d6ng mach, bénh tiéu duong, bénh than do tiéu dudng, bénh viém loét, bénh
vang da so sinh, phong bénh vang da nhén ndo, bénh tic tinh mach, ching cao huyét
ap tinh mach cira, hoi chtig chuyén hoa, ting cholesterol méau, phat trién qua murc vi

khuan dudng rudt, hodc rdi loan chirc nang cwong duong.

18. Hop chét c6 cong thire (I):

(0]
RO OH
|
Y —
Z1 X LS\N/LZ
Zzl\ / /\ }_1
Raep o
/ M,

hodc mudi dugc dung ctia né, trong do:

R% 14 vong A hodc Cisalkyl;

vong A 14 aryl; heteroaryl ¢6 5 dén 10 canh chia 1 dén 3 nguyén tir khéc loai 1a N, O
hodc S; hodc Cs.7 xycloalkyl; va vong A d néu khong duge thé hodc dugc thé bing 1

dén 2 phan ttr thé doc 1ap 1a R%;
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vong B 14 aryl; heteroaryl c6 5 dén 10 canh chira 1 d&n 3 nguyén tir khéc loai 14 N, O
hodc S; hodc Cs.7 xycloalkyl; va vong B dd néu khong dugc thé hodc dugc thé béng 1
dén 2 phan tir thé doc 1ap 1a R?;

X 1a «(CR*R%)~;

Y la —O-, «(CR*R?)-, hogc *~O(CR*R%)-, trong d6 “*” biéu thi diém gén cta Y véi
vong chura cac nguyén tir Z trén vong;

Z', 72,73, va Z* @oc 1ap 1a —CR?*- hodc -N—;

L! 13 ¥1(CR*R%);..— trong d6 “*!” biéu thi diém gin cta L! voi N;

L2 1a *2«CR*R%)1.2—, **~(CR*R5)-C(0)-NR—, *>~(CR*R%)2-O—, *>~(CR*R%),-NR~ hoic
*2_(CR*R%)-C(0)-NR-(CR*R%)—; trong d6 “*?” biéu thi diém gin cta L2 v6i N;

L? 1a -C(0)-;

mdi R? doc 14p 1a halo, Ci6 alkyl, hodc duge thé halo C1 alkyl;

mdi R3 ddc 14p 1a hydro, halo, hoic Ci-alkyl;

R, R* va R’ doc 1ap 1a hydro hozic Ci.6 alkyl,

dé didu tri tinh trang do FXR, trong d6 tinh trang do FXR néu trén 14 bénh gan dugc
chon tir bénh r méat trong gan, bénh r mat cdm tng bdi estrogen, bénh r mat do dung
thuée, bénh & mat khi mang thai, bénh @ mat lién quan dén dinh dudng ngoai dudng
tiéu hoa, bénh r mat trong gan tién trién do di truyén (PFIC), hoi chimg Alagille, bénh
x0 gan mat nguyén phat (PBC), bénh viém dudng mat gdy xo gan nguyén phat, ching
thai ghép gan tiéu bién 6ng mat, bénh vat chi chdng lai bd phan ghép do ghép gan,
bénh xo nang gan, bénh gan t m& khoéng do rugu (NAFLD), bénh gan nhiém md
khong do rugu (NASH), bénh gan do rugu, va bénh gan lién quan dén dinh dudng
ngoai dudng tiéu hda; hodc bénh dudng ti€u hoa dugc chon tir hdi chiing hép thu kém

axit mat, bénh viém da day do trao ngugc dich mét, va bénh viém rudt.

19. Hop chét c¢6 cong thie (I):

0
RD OH
|

Y—

Z1 X LB\N/LZ

, \

S 4 \N L’

Z3_z4 N/

/ ),
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hodc mubi duge dung cta né, trong dé:

R’ 12 vong A hodc Ci.salkyl,

vong A 14 aryl; heteroaryl c¢6 5 dén 10 canh chira 1 dn 3 nguyén tir khac loai 1a N, O
hodc S; hodc Cs.7 xycloalkyl; va vong A da néu khdng dugce thé hodc dugc thé béng 1
dén 2 phén tir thé doc 1ap 1a R?;

vong B 13 aryl; heteroaryl ¢6 5 dén 10 canh chtra 1 dén 3 nguyén tir khéac loai 14 N, O
hodc S; hodc Cs.7 xycloalkyl; va vong B da néu khong dliqc thé hodc duoc thé bﬁng 1
dén 2 phan tir thé doc 1ap 1a R%;

X 14 ~«(CRR)—;

Y 14 —O—, ~(CR*R%)~, hosic *~O(CR*R%), trong d6 “*” biéu thi diém gén ctia Y vé6i
vong chira cac nguyén tir Z trén vong;

Z', 72,73, va Z* @oc lap 1a —CR*- hodc —N—;

L! 1a *1(CR*R%)1.>— trong d6 “*!” biéu thi diém gin cta L! véi N;

L2 1a *2(CR*R%)12—, *>~(CR*R*)-C(0)-NR~, *>—(CR*R?),-0O—, *>—(CR*R%)-NR~- hoic
*2_(CR*R%)-C(0)-NR-(CR*R%)—; trong d6 “*2” biu thi diém gin cta L? v6i N;

L3 1a-C(0);

mdi R? doc 1ap 14 halo, Cisalkyl, hodc duoc thé halo Cisalkyl;

mdi R? ddc 18p 14 hydro, halo, ho#ic Ci-¢alkyl;

R, R* va R’ doc 14p 1a hydro hodc Cisalkyl,

d& didu tri tinh trang do FXR, trong d6 tinh trang do FXR néu trén 13 bénh duong ticu
héa dugc chon tir hi chiing hép thu kém axit méat, bénh viém da day do trao nguoc

dich mat, va bénh viém rudt.

20. Hop chét c6 cong thirc (I):

o}
RO OH
|
Y—X LZ
3
2Z'= L \r\(
Zi\ /, / \N L!
23_24 N~
/ o,

hodc mudi dugc dung cuia nd, trong do:
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R’ 1a vong A hoic Cisalkyl;

vong A 12 aryl; heteroaryl c¢6 5 dén 10 canh chtra 1 dén 3 nguyén tir khac loai 1a N, O
hodc S; hoac Cs.7 xycloalkyl; va vong A d& néu khong dugc thé hodc dugc thé béng 1
dén 2 phan tir thé doc lap 1a R%;

vong B 14 aryl; heteroaryl ¢6 5 d&n 10 canh chira 1 dén 3 nguyén tir khéc loai 1A N, O
hodc S; hodic Cs.7 xycloalkyl; va vong B d néu khong dugc thé hodc duoc thé bing 1
dén 2 phén tir thé doc lap 1a R?;

X 1a <(CR*R%)~;

Y 14 =0—, <(CR*R%)—, hoiic *~O(CR*R%)-, trong d6 “*” biéu thi diém gin ctia Y véi
vong chira cac nguyén tr Z trén vong;

71,72, 73, va Z* doc 1ap 1a —CR*- hodc —N—;

L' 1a *'(CR*R%)12— trong d6 “*!” biéu thi diém gin ctia L' v6iN;

L? 1a *2(CR*R%)12—, *>~(CR*R%)-C(0)-NR~, *2—(CR*R?);-O—, *2-(CR*R%),-NR- hoic
*2_(CR*R5)-C(0)-NR-(CR*R%)—; trong d6 “*2* biu thi diém gin ctia L2 v6i N;

L? 1a-C(0);

mdi R? doc 14p 12 halo, Ci alkyl, hodc dugc thé halo Ci-salkyl;

mdi R3 doc 14p 12 hydro, halo, hodc Ci.6 alkyl;

R, R* va R’ doc 1ap 1a hydro hodc Cisalkyl,

@& didu tri tinh trang do FXR, trong d6 tinh trang do FXR néu trén 1 bénh gan t m&
khong do ruou (NAFLD) hoic bénh gan nhiém m& khong do ruou (NASH).

21. Hop chit c6 cong thirc (I):

hodc mudi dugc dung cia no, trong do:

R’ 1a vong A hoidc Cisalkyl,
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vong A 14 aryl; heteroaryl ¢ 5 dén 10 canh chira 1 dén 3 nguyén tir khac loai 14 N, O
hoic S; hodc Cs.7 xycloalkyl; va vong A di néu khong dugc thé hoic duoc thé béng 1
dén 2 phan tir thé doc 1ap 1a R?;

vong B 14 aryl; heteroaryl ¢6 5 d&én 10 canh chira 1dén 3 nguyén tir khac loai 1A N, O
hoic S; hodic Cs.7 xycloalkyl; va vong B d& néu khong duoc thé hoiic duogc thé béng 1
dén 2 phan tir thé doc 1ap 1a R%;

X 1a ~(CR*R%)~;

Y 12 -O—, ~(CR*R®)~, hoic *~O(CR*R®)-, trong d6 “*” bicu thi diém gén ctia Y v6i
vong chira cac nguyén tir Z trén vong;

7', 72, 73, va Z* doc 1ap 1a —CR*- ho#ic —N—;

L! 13 ¥*'(CR*R%);.o— trong d6 “*!” bidu thi diém gén ctia L! v4i N;

L? 1a *2—(CR*R%)12—, *2~(CR*R%)-C(0)-NR~, *2—(CR*R?)-O—, *>-(CR*R%),-NR- hoic
*2_(CR*R%)-C(0)-NR-(CR*R%)—; trong d6 “*2” bidu thi diém gin cta L2 voi N;

L3 1a-C(0);

mdi R? ddc 14p 14 halo, Cisalkyl, hoic dugc thé halo Cisalkyl;

mdi R3 doc 14p 12 hydro, halo, hodc Ci.6 alkyl;

R, R* va R doc 1ap 1a hydro hodc Ci.6 alkyl,

& diéu tri bénh than do tidu dudng.

22. Hop chét theo diém bt ky trong sb céc diém tir 18 dén 21, trong d6 hop chit da
néu la axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.

23. Hop chét theo diém 22, trong d6 hop chét da néu 1a mudi TRIS cia axit 4-((N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.

24. Hop chét theo diém 22, trong d6 hop chit da néu 1a mudi meglumin monohydrat
cda axit 4-((N-benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.
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25. Hop chét theo diém 22, trong d6 hop chit d néu 1 mubi meglumin ciia axit 4-((N-
benzyl-8-clo-1-metyl-1,4-dihydrochromeno[4,3-c]pyrazol-3-

carboxamido)metyl)benzoic.
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