R (12) BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

7 (19)  Cong hoa x4 hoi chii nghia Viet Nam (VN) (1) [N
CUC SO HOU TRI TUE 1-0019942

(51)7 CO7D 231/20, AGIK 31/415, A61P (13) B
29/00

21)
(86)
(30)
(45)
(73)

(72)
(74)

1-2013-00375 (22) 12.09.2011
PCT/US2011/051163  12.09.2011 (87) WO02012/039972  29.03.2012
61/384,781 21.09.2010 US

25.10.2018 367 (43) 25.07.2013 304

EISAI R&D MANAGEMENT CO., LTD. (JP)

6-10, Koishikawa 4-Chome, Bunkyo-ku, Tokyo 112-8088, Japan

SPYVEE, Mark (GB), SATOH, Takashi (US), CARLSON, Jonathan Eric (US)
Van phong luat su Pham va Lién danh (PHAM & ASSOCIATES)

(54)

HOP CHAT PYRAZOL-4-CARBOXAMIT VA DUGC PHAM CHUA HOP CHAT
NAY

(57) Sang ché dé cap dén hop chét c6 cong thic I:

OR1a R1bR6

R, R
7 N~ !
N \ H
‘N X COOH

trong d6 cdc bién nhu dugc thé hién trong ban mo td va duoc pham chita hop

chat nay.



19942

Linh vuc ky thuit dwge dé cip

Sang ché dé cap dén hop chét pyrazol-4-carboxamit va dugc pham chira hop
chét nay.

Tinh trang ky thuit cia sang ché

Khi bét gap khang nguyén, cac té bao tién chit T hd trg (Thp) CD4+ non
duoc biét hoa thanh hai tiu quén thé riéng biét, T hd trg typ 1 (Th1) va T hd trg typ
2 (Th2). Gan day, tiéu quén thé té bao T méi, té bao Th17, cling dwgc nhan dién va
mo ta. Cac té bao Th biét hoa ndy duge xac dinh béi chitc ning riéng biét va kiéu
xytokin duy nhét. Cu thé, c4c té bao Thl san xuét interferon-gama, interleukin (IL)-
2, va yéu t6 hoai tir khdi u (TNF)-beta, hoat héa dai thyc bao va chiu trach nhiém
vé su mién dich qua trung gian té bao va céac dap ng bao vé phu thudc thuc bao.
Nguoc lai, céc t& bao Th2 san xudt IL-4, IL-5, IL-6, IL-9, IL-10 va IL-13, cdc yéu
td nay c6 nhiém vy san xuét khéang thé manh m&, hoat hoa té bao ua eosin, va uc
ché mot sd chirc ning dai thuc bao, do do6 tao ra cac ddp ung bao vé khdng phu
thudc thuc bao. Cac t& bao Th17 chi yéu san xuét IL-17A, IL-17F, IL-21, IL-22 &
TNF va can thiét & bao vé vat chi chéng lai cac mam bénh ngoai bao va chét trung
gian c6 tinh quyét dinh cho kha nang ty mién dich. Do d6, céc té bao Thl, Th2, va
Th17 lién quan dén céc dap ing mién dich bénh Iy khac nhau.

Ngoai ra, sy phat trién cia mdi loai t& bao Th duge trung gian bdi cac qua
trinh xytokin khéc nhau. Dic biét, da thiy ring IL-4 thic day su biét héa Th2 va
ddng thoi phong bé su phat trién Thl. Nguogc lai, IL-12, IL-18 va IFN-gama la cac
xytokin c6 tinh quyét dinh dé phat trién céc té bao Thl. O chudt, TGF-p & IL-6 c6
tinh quyét dinh viéc cam tmg su biét hoa té bao Th17, trong khi & ngudi, IL-1, IL-6
& IL-23 1a céac yéu t§ diéu khién quan trong cua sy phat trién t& bao Th17. Do do,
tinh ndi can béng mién dich hiéu dung dua trén sy cén bang lién tuc gitta sw hoat
hoa té bao T hd tro va su trc ché té bao T didu hoa (Treg).

Céc té bao Thl c6 lién quan trong sinh bénh hoc cta nhiéu rdi loan ty mién
dic hiéu co quan, bénh Crohn, loét tiéu héa do Helicobacter pylori gdy ra, thai loai

di ghép than cép tinh, va xay thai tai phat khong giai thich dugc. Nguoc lai, cdc dip
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tmg Th2 ddc hiéu véi di nguyén chiu trach nhiém vé cac rbi loan di Ung trong cac
c4 thé man cam di truyén. Ngoai ra, cac dap tmg Th2 chéng lai céc khang nguyén
chua biét chiém uvu thé trong hoi chirng Omenn, ching xo héa phéi tu phat, va su
X0 cing toan than tién trién. Céc té bao Th17 gdy ra bénh mién dich trong cic mo
hinh ty mién dich khac nhau, nhu bénh viém khép dang thép, bénh da xo cling,
bénh Crohn va bénh vay nén. Chudt bi bt hoat IL-17 (d4u hiéu Th-17 xytokin) thé
hién tinh khéng 13 rét v6i sy phat trién bénh khép viém. Mic do pha huay khép
trong mo hinh CIA c6 thé dugc 1am giam nho viéc ding khang thé trung hoa khang
IL-17.

Van c6 nhu cdu y hoc cao trong viée phat trién cac bién phép trj liéu méi hiru
ich trong viéc diéu tri c4c tinh trang bénh khac nhau lién quan dén sy mét can bing
biét hoa té bao Th1/Th2 va Th17. Cac lya chon diéu trj hién c6 dé didu trj nhidu
bénh trong sb cac tinh trang bénh nay vin chwa di. Do d6, mé hinh Th1/Th2 va
Th17 1a co sé hop ly aé phat trién cac chién luge didu tri cac rbi loan di ing va tu
mién.

Prostaglandin dd dugc biét 1a dé didu bién cac giai doan khac nhau cta dap
tng mién dich. Chét trung gian lipit prostaglandin E2 (PGE2) 1a eicasanoit c6 thé
tic ché qua trinh hoat héa té bao T CD4* qua viéc lam tdang AMP vong ndi bao va
bét hoat Ick. PGE2 ciing duoc biét 1a dong vai trd trong viéc diéu hoa cac dap tng
Th1 nho e ché sy san xuét interferon gama (IFN-gama) va su ting sinh t& bao T.
Tuy nhién, su kich thich PGE2 thong qua loai EP4 cta thy thé PGE2 ciing ¢6 thé co
tac dung nguoc lai, cu thé 1a thuc déy su biét héa Thl (Prostaglandin E receptor
subtypes EP2 and EP4 promote differentiation and expansion of Thl and Thl7
lymphocytes through different signaling modules, Nature Medicine, 2009, 15, 633-
640) va su san xudt IL-17 trong cic t& bao CD4+ hoat hoa. (Prostaglandin E2
synergistically with interleukin-23 favors human Th17 expansion, Blood, 2008, 112,
3696-3703; Prostaglandin E2 regulates Th17 cell differentiation and function
through cyclic AMP and EP2/EP4 receptor signaling, J. Exp. Med. 2009, 206, 535-
548; Prostaglandin E2 enhances Th17 response via modulation of IL-17 and IFN-y
production by memory CD4+ T cells, Eur. J. Immunol. 2009, 39, 1301-1312). Phu
hop véi diéu nay, tinh d6i khang cia EP4 véi chit dbi khang EP4 chon loc md&i
hodc khang thé trung hoa PGE2 ¢6 tac dung tc ché sy biét hoa Thi, su khuéch dai
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Th17, ciing nhu sy bai tiét IL-23 bdi cac té bao dudi gai hoat hoa. Sy cam ung qua
trinh bi€t héa Thl bdi PGE2 dugc thyc hién qua trung gian tin hiéu PI3K con su
kich thich san xuét IL-17 can tin hiéu AMP vong. Ngoai ra, viéc ding chét dbi
khéng EP4 cho chudt DBA/1 hodc C57BL/6 lam trc ché dap tng mién dich bim
sinh va thich tng, va (c ché bénh & md hinh bénh viém khép giy ra do colagen
(collagen induced arthritis - CIA) va bénh viém ndo va day cot séng tu mién thuc
nghiém (experimental autoimmune encephalomyelitis - EAE), cho thdy rang tin
hiéu PGE2/EP4 ¢6 lién quan mét thiét trong cac bénh tu min nay. Cac két qua nay
goi y ring viéc (rc ché tin hiéu PGE2/EP4 c6 thé ¢6 tac dung tri liéu trong viéc lam

bién dbi cac bénh tw mién viém nhu bénh viém khép dang thép va bénh da xo cling.

Ban chit ky thuit ciia sing ché
Muc dich cia sang ché 1a d& xuét hop chét pyrazol-4-carboxamit va dugc
phdm chura hop chét nay. Cu thé, sang ché theo cac phuong 4n d& xuét cac hop chit

c6 cong thue I:

trong do:

mot trong s6 Ria va Ry 13 hydro, va gdc kia 1a metyl; hodc Ria va Rip cling
tao thanh vong xyclopropyl;

R; 1a metyl hodc flometyl (vi du, monoflometyl, diflometyl, triflometyl);

R3 1a metyl;

R4 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy (vi du,
monoflometoxy, diflometoxy, triflometoxy);

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, metyl, hodc metoxy;

R7 1a hydro, halo, metyl, hodc metoxy; va
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X 1a oxy;
hoic cac mudi duge dung ciia hop chit nay.

Theo mot s phwong 4n, mot trong s6 Ria va Rip 14 hydro, va gdc kia 1a metyl,
va nguyén tir carbon dugc danh ddu bang * 1 nguyén tir carbon khong dbi xtmg.
Theo mdt sd phuong 4n, mét trong sb Ria va Ry 12 hydro, va gdc kia 1a metyl va
nguyén tir carbon dwgc danh déu bing * c6 cdu hinh S. Theo mdt sb phuong én,
mot trong s6 Ria va Rip 13 hydro, va gbe kia 12 metyl va nguyén t carbon duogc
d4anh d4u bang * c6 cdu hinh R.

Theo mét s6 phwong 4n, sang ché d& xuét duge phim chira hop chit co cong
thirc T hodc din xuit ciia chiing. Sang ché mo ta phuong phép diéu tri bénh viém
khép dang thip cho dbi twong, bao gdbm budc cho dbi tugng ndy dung dugc phim
chira hop chét c6 cong thirc I hogic din xuét cia chung. Sang ché con mo ta phuong
phép diéu tri bénh da xo ctng cho dbi twong, bao gdm budc cho dbi tugng nay dung
dugc phim chira hop chit c6 cong thirc I hodc din xuét cua ching.

Ngoai ra, sang ché mé ta viéc sir dung hop chét c6 cong thirc I hodc din xuit
ctia ching dé bao ché thudc diéu tri bénh viém khép dang thip. Séang ché con mb ta
viéc st dung hop chét ¢6 cong thirc I hodc din xuét cia ching dé bao ché thubc
diéu tri bénh da xo cimg.

Mo ta vin tit cac hinh vé

Fig. 1: mo ta sy tc ché qua trinh phaét trién bénh viém khép & mo hinh CIA
bang céch ding hop chét theo sang ché.

Fig. 2: md ta su tc ché qua trinh phat trién bénh viém khép & md hinh
glucoza-6-phosphat isomeraza (G6PI) bing cach ding hop chit theo sang ché.

MG ta chi tiét sang ché
A. Céc dinh nghia

Céc hop chit theo sang ché nay bao gdm cac hop chét duge mé ta chung trén
day, va con duge minh hoa bang cic phuong 4n, cic phuwong 4n phuy, va cac dang
dugc boc 10 trong ban mod ta nay. Khi dugce st dung trong ban mo ta ndy, cac dinh
nghia sau s& dugc dung trir khi c6 chi din khéc.

Nhu dugc md ta trong tai liéu ndy, cic hop chat theo sang ché c6 thé tuy y
duoc thé boi mot hodc nhiéu ph?m tir thé, nhu duge minh hoa chung trén day, hodc

nhu dugc néu lam vi du béi cac nhém, cac phan nhom, va cac loai cu the cia sang
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ché. N6i chung, thuat ngir “dugc thé” chi sy thay thé cac gdc hydro trong ciu tric
di cho bang gbc clia phén tir thé da dinh. Trir khi ¢6 chi din khac, nhém duoc thé
c6 thé c6 phan tr thé & mbi vi tri c6 thé duoc thé cua nhém nay, va khi nhidu hon
mot vi tri trong cAu tric d3 cho bat ky c6 thé dugc thé boi nhiéu hon mot ph?m tr
thé dugc chon tir nhém da dinh, thi phin tir thé nay c6 thé 1a gidng hodc khac nhau
& mdi vi tri. Su két hop ciia cac phén tir thé duge mo ta trong sang ché t&t hon 1a cac
két hop dan dén tao ra céac hop chét én dinh hodc c6 thé phan ing héa hoc.

Khi dugc st dung trong ban md ta ndy, thuat ngit "chét didu bién su biét hoa
Th1 hozc su khuéch dai Th17" hoic "hop chét didu bién su biét hoa Thl hodc sy
khuéch dai Th17" hodc "hop chit didu bién" dugc sir dung trong ban md ta nay
dugc ding dé chi hop chét 1am han ché, 1am gidm hodc tc ché, su biét hoa cla céc
té€ bao T CD4+ non thanh cac t& bao Thl. Theo mot sb phuong 4n, thuat ngit "chét
diéu bién sy biét hoa Thl hoac sw khuéch dai Th17" hodc "hop chit didu bién su
biét hoa Thl hoic sy khuéch dai Th17" duge sir dung trong ban mod ta nay dugc
dung dé chi hop chit 1am han ché, 1am giam hodc rc ché, sb lugng té bao T CD4+
san xuét IL-17 hodc su san xut IL-17 trong cac té bao T CD4+ hoat hoa.

“Chit ddng phan” chi cac hop chit c6 sb lugng va loai nguyén tir gidng nhau va vi
vy ¢ cing trong lwong phan tir, nhung khéc nhau vé su sép xép hodic cdu hinh cua cac
nguyén tu.

“Chét ddng phén 14p th&” chi cac chit ddng phén chi khac nhau v& sy sép xép
cda cdc nguyén tr trong khdng gian.

“Chét ddng phan khong ddi quang” chi cic chdt ddng phan l4p thé khong
phai 1a &nh phan xa qua guong cda nhau.

“Chét ddng phan dbi 4nh” chi cic chit ddng phan 1ap thé 14 anh phan xa qua
guong khéng chdng khit 1én nhau.

Chét dong phén d6i anh bao gdbm chét ddng phan “tinh khiét quang hoc”
chira hau hét 13 chit ddng phan déi anh don, vi du, 16n hon hodc bing 90%, 92%,
95%, 98%, hodc 99%, hoic bang 100% chit ddng phan d6i anh don.

"Tinh khiét quang hoc" dugc sir dung trong ban mod ta nay c6 nghia 1a hgp

chét, hoic hdn hop cua hop chét, chira hiu hét 1a chét déng phéan ddi anh don, vi dy,
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16n hon hodc bing 90%, 92%, 95%, 98%, hodic 99%, hoic bing 100% chit ddng
phan d6i anh don.

"Tinh khiét 1ap thé" dugc st dung trong ban mé ta ndy c6 nghia 12 hop chét
hozc hdn hgp ctia ching chira mdt chat ddng phan 1ap thé cta hop chét va hiu nhu
khong chira chat ddng phéan l4p thé khac ctia hop chét nay. Vi du, hdn hop tinh khiét
1ap thé ctia hop chét c6 mét tdm khéng d6i xtmg s& hau nhu khong chita chit ddng
phéan d6i dnh d6i nhau ctia hop chét nay. Hon hop tinh khiét 1ap thé cua hop chét c6
hai tdm khong d6i xtng s& hau nhu khong chira chit ddng phan khéng dbi quang,
va hau nhu khong chira chit dong phan ddi anh, ctia hop chit nay. Hop chit tinh
khiét 1ap thé dién hinh bao gdbm mot chit ddng phan 1ap thé ctia hop chét nay voi
lwong 16n hon 80% khéi lugng va chit ddng phén 14p thé khac cta hop chét nay véi
lwong it hon 20% khdi lugng, tét hon 14 bao gdbm mot chét ddng phan lap thé cia
hop chit nay véi lugng 16n hon 90% khéi luong va chit ddng phan 1ap thé khéc cua
hop chét nay véi lwong it hon 10% khéi lugng, tot hon nira 12 bao gdm mét chét
ddng phén 14p thé ctia hop chat nay véi lugng 16n hon 95% khéi lugng va chét dong
phan 1ap thé khac ciia hop chit nay véi lwong it hon 5% khéi lwgng, tot nhit 1a bao
gbm mot chit ddng phan 14p thé cta hop chét nay véi luong 16n hon 97% khéi
lwong va chit ddng phan l4p thé khéac ctia hop chét nay véi lwong it hon 3% khéi
luong, xem, vi dy, patent My s 7,189,715.

“R” va “S” 1 cac thuét ngir md ta cic chit ddng phén 1a ddu hiéu md ta cdu
hinh héa hoc l4p thé & nguyén tir carbon dugc thé bat dbi ximg. Viéc goi tén nguyén
ttr carbon dugc thé bat dbi xtmg dudi dang “R” hodc “S” duoc thuc hién nho ap
dung quy tic wu tién Cahn-Ingold-Prelog, 13 da biét dbi v6i chuyén gia trong linh
vuc, va dugc mo td trong tai li€u: “International Union of Pure and Applied
Chemistry (IUPAC) Rules for the Nomenclature of Organic Chemistry. Section E,

Stereochemistry”.

“Lugng du d6i quang” (enantiomeric excess - ee) clia chat ddng phan ddi anh
dwoc tinh bing [(ty 1& mol cua chit ddng phan dbi anh chu yéu) trir di (ty 16 mol cta
chét ddng phan d6i anh thw yéu)] x 100.

"On dinh", dugc st dung trong ban md ta nay, chi cac hop chét hau nhu

khong thay d6i khi dugc dua vao cac di€u kién cho phép viéc san xuat, phét hién, va
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tot hon 1a thu hdi, tinh ché, va s dung nhim mdt hodc nhidu muc dich duge boc 16
trong ban mo ta nday. Theo mét sé phuong 4n, hop chét én dinh hoic c6 thé phéan
g héa hoc 12 hgp chét hiu nhu khéng thay dbi khi dugc gitt & nhiét do 40°C hodc
nho hon, khi khong c6 hoi 4m hodic cdc diéu kién phan tng héa hoc khac, trong it

nhét mot tuln.

“Ar” hogc “aryl” chi gbc vong carbon thom c6 mot hodc nhidu vong dong. Céc
vi du bao gdém, khong giéi han 6, phenyl, naphtyl, antraxenyl, phenanthraxenyl,

biphenyl, va pyrenyl.

“Heteroaryl” chi gbc vong c6 mot hodc nhidu vong déng, v6i mot hodc nhidu
nguyén tir khac loai (vi dy, oxy, nito hodc luu huynh) trén it nhat mét trong cac
vong, trong d6 it nhat mot trong cac vong 13 vong thom, va trong d6 vong hoac céac
vong nay co thé dugc ngung tu, va’hodic dugc tao cu mot cach doc 1ap. Céc vi du
bao gdm, khong giéi han &, quinolinyl, isoquinolinyl, indolyl, furyl, thienyl,
pyrazolyl, quinoxalinyl, pyrolyl, indazolyl, thieno[2,3-c]pyrazolyl, benzofuryl,
pyrazolo[1,5-a]pyridyl, thiophenylpyrazolyl, benzothienyl, benzothiazolyl, thiazolyl,
2-phenylthiazolyl, va isoxazolyl.

"Alkyl" hodc "nhém alkyl," dugc sir dung trong ban mo ta nay, c6 nghia la
mach hydrocarbon thing (ttrc 12 khong phén nhéanh), phan nhénh, hogc vong dugc
bdo hoa hoan toan. Theo mdt s6 phuong 4n, cic nhém alkyl chira 1-6 nguyén tir
carbon. Theo mot s6 phwong 4n, cac nhém alkyl chita 1-4 nguyén tir carbon. Theo
mdt s& phwong 4n, cac nhom alkyl chira 1-3 nguyén tu carbon. Trong cic phuong
an khdc nita, cdc nhom alkyl chtra 2-3 nguyén tir carbon, va trong cic phuong an
khac nita, cic nhém alkyl chita 1-2 nguyén tir carbon. Theo mét s& phuong 4n, thuat
ngtt "alkyl" hodc "nhom alkyl" chi nhéom xycloalkyl, con dwgc goi 1a vong carbon.
Céc vi du khong mang tinh giéi han vé cac nhom alkyl dugc néu lam vi du bao gdm
metyl, etyl, propyl, isopropyl, butyl, xyclopropyl va xyclohexyl.

"Alkenyl" hodc "mhém alkenyl," dugc st dung trong ban mé ta nay, chi
mach hydrocarbon thing (tirc 12 khong phan nhénh), phan nhanh, hodc vong c6 mot
hoic nhiéu lién két dbi. Theo mot sé phwong 4n, cac nhém alkenyl chira 2-6 nguyén
tir carbon. Theo mdt s& phwong 4n, cac nhom alkenyl chia 2-4 nguyén tir carbon.

Trong céc phuong an khac nita, cdc nhém alkenyl chira 3-4 nguyén tir carbon, va
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trong cac phuong an khic nita, cdc nhom alkenyl chira 2-3 nguyén tir carbon. Theo
mot khia canh khéc, thuat ngit alkenyl chi hydrocarbon mach thing c6 hai lién két
ddi, cling dugc goi 1a "dien." Theo cic phuong 4n khéc, thuat ngir "alkenyl" hoic
"nhom alkenyl" chi nhém xycloalkenyl. C4c vi du khong mang tinh gidi han vé cac
nhoém alkenyl duge néu lam vi du bao gdm -CH=CH,, -CH,CH=CH, (cling duogc
goi la alyl), -CH=CHCHs, -CH,CH.CH=CH,, -CH,CH=CHCH;, -
CH=CH.CH:CH3, -CH=CH>CH=CHa, va xyclobuteny].

"Alkoxy", hodc "alkylthio", dugc st dung trong ban md ta nay, chi nhém
alkyl, nhu dugc x4ac dinh trén day, dugc gin v6i mach carbon chinh qua nguyén tir
oxy ("alkoxy") hodc luu huynh ("alkylthio").

"Metylen", "etylen", va "propylen" dugc st dung trong ban mé ta nay chi cac
gbc c6 hai héa tri 14n luot 13 - CHz-, -CH2CHa-, va -CH2CH,CHo-.

"Etenylen", "propenylen”, va "butenylen" dugc st dung trong ban mo ta nay
chi cic gbc c6 hai héa tri -CH=CH-, -CH=CHCH,-, -CH,CH=CH-, -
CH=CHCHCH;-, - CH,CH=CH>CH>-, va -CH,CH,CH=CH-, trong d6 mdi nhém
etenylen, propenylen, va butenylen c¢6 thé ¢ cdu hinh cis hodic trans. Theo mét sb
phuong 4n, nhém etenylen, propenylen, hodc butenylen c6 thé c6 cdu hinh trans.

"Alkyliden" chi nhém hydrocarbon c6 hai héa tri dugc tao ra bdi su thay thé
mono hoic dialkyl ctia metylen. Theo mot sé phwong 4n, nhém alkyliden c6 1-6
nguyén tir carbon. Theo cédc phuong an khac, nhom alkyliden c6 2-6, 1-5, 2-4, hodc
1-3 nguyén tir carbon. Cac nhém nay bao gdm propyliden (CH;CH,CH=), etyliden
(CHsCH=), va isopropyliden (CH3(CH3)CH=), va cac nhom tuong tu.

"Alkenyliden" chi nhém hydrocarbon c¢6 hai hoa trj c6 mdt hodc nhiéu lién
két doi dugec tao ra béi sy thay thé mono hodc dialkenyl ciia metylen. Theo mot s6
phuong an, nhém alkenyliden cé 2-6 nguyén tir carbon. Theo cac phuong an Khac,
nhom alkenyliden c6 2-6, 2-5, 2-4, hodc 2-3 nguyén tir carbon. Theo mot khia canh,
alkenyliden c6 hai lién két d6i. Cac nhom alkenyliden dugc néu 1am vi du bao gbm
CH3CH=C=, CH,=CHCH=, CH,=CHCH,CH=, va CH,=CHCH,CH=CHCH=.

"Este hodc amit cia Ci.6 alkyl" chi este ciia Cis alkyl hodc amit cia Ci-s
alkyl trong ¢6 mdi nhém Ci alkyl 12 nhu dugc xac dinh trén ddy. Cac nhém este

cia Ci6 alkyl c6 cong thirc (Cis alkyl)OC(=0)- hodc (Ci.s alkyl)C(=0)O-. Cac
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nhom amit cua Cis alkyl c6 cong thic (Cis alkyl)NHC(=O)- hoic (Ci.s
alkyl)C(=O)NH-.

"Este hodc amit ctia Ca.6 alkenyl" chi este ctia C2¢ alkenyl hodc amit cia Ca.6
alkenyl trong d6 mdi nhém Ca.s alkenyl 13 nhu dwgc xac dinh trén ddy. Cac nhém
este cia Cps alkenyl c6 cong thuc (Cis alkenyl)OC(=0)- hoic (Cas
alkenyl)C(=0)O-. Cic nhom amit cia Cis alkenyl c6 cdng thic (Cas
alkenyl)NHC(=0)- hoac (C».s alkenyl)C(=O)NH-.

"Flometyl" dugc st dung trong ban mo ta nay chi nhém metyl duoc thé béi
mdt hodc nhiéu nguyeén tu flo (vi dy, monoflometyl, diflometyl, triflometyl).

"Flometoxy" dugc st dung trong ban mo ta nay, chi nhom flometyl, nhu
dugc xac dinh trén ddy, dugc gin véi mach carbon chinh qua nguyén tir oxy.

"Su diéu tri," "diéu tri," va "viéc didu tri" chi viéc déy lui, [dm gidm nhe, lam
chém su khéi phat cua, tc ché tién trién cua, hodc phong ngira bénh hodc réi loan
nhu duge md ta trong tai liéu ndy. Theo mdt s6 phwong 4n, viée didu tri ¢6 thé dugc
dung sau khi mot hogc nhiéu tridu ching da phat trién. Theo cac phuong an khac,
viéc diéu trj c6 thé duwgc ding khi khéng c6 céc triéu ching. Vi duy, viée didu tri ¢6
thé duogc dung cho ca thé man cam trude khi khéi phat tridu chimg (vi dy, khi xem
xét tién sir cac triéu chimg va/hodc khi xem xét cac yéu té di truyén hodc cac yéu tb
man cam khac). Viée diéu tri cling co thé dugc tiép tuc sau khi céc tri¢u ching da
duoc lam mét, vi du dé ngin ngura hodc 1am chém sy tai phat bénh.

"Bénh nhan" hodc "ddi tugng", dugc sir dung trong ban md ta ndy, c6 nghia
1a dong vat, t6t hon 1a dong vat c6 va (vi du, ché, méo, ngua, bod, ciru, dé, khi, va
cac loai tuong tu), va dic biét 1a ngudi (bao gdm ci nam va nit, va bao gbém so sinh,
tré nh, vi thanh nién, thanh thiéu nién, ngudi trudng thanh va ngudi gid).

"Chéit mang duoc dung" duogc st dung trong ban md ta nay chi chét mang, ta
chét, hodc chit dan khong doc, khong lam mét tac dung dugc ly ctuia hop chit ma no
dugc bao ché cung. Chét mang, t4 chit hoic chit din duoc dung c6 thé duoc st
dung trong dugc phim theo sang ché bao gdm, nhung khong gi6i han &, chit trao
dbi ion, nhém oxit, nhdm stearat, lexitin, céc protein huyét thanh, nhu albumin
huyét thanh ngudi, cac chit dém nhu phosphat, glyxin, axit sorbic, kali sorbat, hdn
hop glyxerit mdt phén clia cac axit béo thuc vat no, nuée, cac mubi hodc chit dién

phén, nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat, natri clorua,
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cac mubi kém, silic oxit keo, magie trisilicat, polyvinyl pyrolidon, cic chit trén co
s¢ xenluloza, polyetylen glycol, cic xyclodextrin, natri carboxymetylxenluloza,
polyacrylat, sép, polyme khdi polyetylen-polyoxypropylen, polyetylen glycol va
chit béo 16ng ciru.

“Mudi dugc dung” chi mudi axit hodc bazo cua hop chét theo sang ché, mubi
nay c6 tac dung dugc 1y mong mubn va khong c6 tic dung khéng mong mubn vé
mit sinh hoc hodc vé mit khac. Mudi nay co thé dugc tao ra voi cac axit, bao gém,
khong giéi han &, axetat, adipat, alginat, aspartat, benzoat, benzensulfonat, bisulfat
butyrat, xitrat, camphorat, camphorsulfonat, xyclopentanpropionat, digluconat,
dodexylsulfat, etansulfonat, fumarat, glucoheptanoat, glyxerophosphat, hemisulfat,
heptanoat, hexanoat, hydroclorua, hydrobromua, hydroiodua, 2-hydroxyetan-
sulfonat, lactat, maleat, metansulfonat, 2-naphtalensulfonat, nicotinat, oxalat,
thioxyanat, tosylat va undecanoat. Vi du v& mudi bazo bao gbm, khong gi6i han &,
cac mudi amoni, cac mudi kim loai kiém nhu mubi natri va kali, cac mudi kim loai
kiém thd nhu mubi canxi vi magie, cdc mubi v6i bazo hitu co nhu mubi
dixyclohexylamin, N-metyl-D-glucamin, va cdc mubi véi cc axit amin nhu arginin
va lysin. Theo mét s6 phuong 4n, cdc nhém chira nito bazo c6 thé dugc tao bazo
bac bdn véi cac chét bao gdm alkyl thip halogenua nhu metyl, etyl, propyl va butyl
clorua, bromua va iodua; dialkyl sulfat nhu dimetyl, dietyl, dibutyl va diamyl sulfat;
halogenua mach dai nhu dexyl, lauryl, myristyl va stearyl clorua, bromua va iodua;

va aralkyl halogenua nhu phenetyl bromua.

Trir khi c¢6 chi ddn khac, danh phép duoc st dung dé mo ta cac nhém hodc
cac gbc hoa hoc duge sit dung trong ban mé ta nay theo quy wdc trong dé, doc tén
tir trai sang phai, diém gin v&i phin con lai ciia phan tir & phia bén phai cta tén. Vi
du, nhém "(Ci.3 alkoxy)Ci. alkyl," duoc gin véi phan con lai cia phan tir & dau
alkyl. Cac vi du khac bao gdbm metoxyetyl, trong d6 diém gin 1a & dau etyl, va
metylamino, trong d6 diém gén 13 & diu amin.

Trir khi ¢6 chi din khéc, trong d6 nhém c6 hai hoa trj duge mo ta bing cong
thirc hoa hoc cda no, bao gém hai géc lién két dau tan cing duogc ky hi¢u béi "-,"

can hi€u rang phan gan dugc doc tir trai sang phai.
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Trur khi c6 chi din khéc, cAc cdu triic dugc miéu ta trong ban mo ta ndy ciing
dwoc du dinh bao gbm tt ca cac dang ddng phan dbi anh, déng phan khong ddi
quang, va déng phan hinh hoc (hodc ciu hinh riéng)) cda cAu tric nay; vi dy, céc
c4u hinh R va S ctia mbi tdm khong dbi xtng, chit ddng phan lién két déi (Z) va (E),
va chit ddng phan c4u hinh riéng (Z) va (E). Do 6, chit ddng phén hoa hoc 1ap thé
don cling nhu céc hdn hop chit ddng phan ddi anh, chit ddng phan khong ddi quang,
va chit ddng phan hinh hoc (hodic cdu hinh riéng) cia cac hop chét nay 13 nim trong
pham vi ctia sang ché. Trir khi c6 chi din khac, tét ca cac dang hd bién cua cac hop
chit theo sang ché 12 nim trong pham vi ctia sang ché. Ngoai ra, trir khi ¢6 chi din
khéc, cac cdu tric duge miéu ta trong ban mo ta nay cling dugc du dinh bao gém
cac hop chit chi khac nhau & su c6 mit cia mdt hodc nhiéu nguyén tr co nhiéu
ddng vi. Vi du, cac hop chit c6 ciu tric hién c6 ngoai trir viéc thay thé hydro biang
doteri hoic triti, hodc thay thé carbon bang carbon gidu 13C- hogic “C 13 ndm trong
pham vi cta sang ché. Cac hop chét nay 1a hiru ich, vi dy, lam cdéng cu phan tich
hodc doan do trong cac thir nghiém sinh h(_)c‘.
B. Céc hop chét

Theo mdt phuong 4n, sang ché dé xuit hop chit c6 cong thuc I:

OR Re
R2 1a R1b ,
/ N~
N \ H
N X COOH
R3 = |
Rg\ R4
1

trong do:

mdt trong s6 Ria va Rip 14 hydro, va gc kia 1a metyl; hodc Ris va Rip cling
tao thanh vong xyclopropyl;

R> 1a metyl hodc flometyl (vi dy, monoflometyl, diflometyl, triflometyl);

R3 14 metyl;

R4 13 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy (vi du,

monoflometoxy, diflometoxy, triflometoxy);
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Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;
Re 1a hydro, halo, metyl, hodc metoxy;
R7 12 hydro, halo, metyl, hodc metoxy; va
X 1a oxy;
hodc cac mudi dugc dung cua ching.

Theo mdt sé phuwong 4n, mot trong sd Ria va Ryp 12 hydro, va gbc kia 12 metyl;
R> 1a metyl, diflometyl, hodc triflometyl; R3 1a metyl; R4 1a clo, flo, triflometyl,
diflometyl, metyl, metoxy, diflometoxy, hodc triflometoxy; va Rs 1a hydro, clo, flo,
metyl, hodc metoxy.

Theo mdt s phuong 4n, Rs 13 hydro.

Theo mdt s phuong 4n, Re va Ry déu 1a hydro.

Theo mét sb phurong 4n, mot trong s& Ria va Rup 12 hydro, va gbc kia 12 metyl,
va R4 dugc chon tir clo, triflometyl, diflometyl, diflometoxy, va triflometoxy.

Theo mdt s phuong 4n, R1a va Ryp cling tao thanh vong xyclopropyl; Rz- la
metyl, triﬂometyl, hodc diflometyl; R3 12 metyl; va R4 1a triflometyl, diflometyl, clo,
hoéc flo.

Theo mot s& phwong 4n, mot trong s6 Ria va Rip 14 hydro, va gbc kia 1a metyl,
va hop chit ¢6 cong thirc I bao gdbm hdn hop cac chét ddng phan 14p thé. Theo mdt
s6 phurong 4n, mot trong s Ria va Ryp 14 hydro, va gbc kia 12 metyl, va hop chét c6
cong thuc I bao gdm chét ddng phén 1ap thé gin nhu tinh khiét. Theo mot sb
phuong an, mot trong s6 Ria va Ryp 12 hydro, va gbc kia 1a rﬁetyl, va nguyén tu
carbon trong cong thirc I duge danh du bang * hu hét ¢6 cAu hinh S. .Theo mdt s6
phwong 4n, mot trong s& Ria va Rip 13 hydro, va gbc kia 14 metyl, va nguyén tir

carbon trong cong thirc I duge danh d4u bang * hau hét c6 cAu hinh R.
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C. Dugc phdm

Hoat chét theo sang ché c¢6 thé dwogc két hop v6i chit mang duge dung dé tao
ra dugc phim chira ching. Viéc lua chon cu thé chét mang va cong thic s& phu
thudc vao dudng ding cu thé du dinh ding duoc phim.

Dugc phim theo sang ché nay c6 thé thich hop dé dung qua duong miéng,
ngoai rudt, phun xit, tai chd, truc trang, miii, m4, &m dao hodc vién céy va cac
dudng tuong tu. Tt hon 13, dugc phidm nay duge dung qua dudng miéng, trong
mang bung hoc trong tinh mach. Dang vo tring dé tiém ciia dwgc phim theo sang
ché ¢6 thé 13 huyén pht dang nudc hodc diu. Cac huyén phil ndy c6 thé dwoc bao
ché theo cac k¥ thuét da biét trong linh vuc bang céach sir dung cac chét phén tan
hodic chit gay thdm va chét tao hdn dich thich hop. Duogc phém vd trung dé tiém
ciing c6 thé 14 dung dich hoic huyén phi v6 tring dé tiém trong chit pha loang hoic
dung mdi khong doc dung dugc ngoai duong ti€u hda, vi dy, dung dich trong 1,3-
butandiol. Cac chét din va dung méi dwoc chip nhan c6 thé dwoc ding bao gdm
nuée, dung dich Ringer va dung dich natri clorua ding trwong. Ngoai ra, cac diu
khong bay hoi vo trung thudng dugce st dung lam dung moi hodc méi trudong treo.

Nham muc dich ny, dau khong bay hoi ngot diu bét ky c6 thé dugc s dung
bao gdm cac mono- hoic di-glyxerit tdng hop. Cac axit béo, nhu axit oleic va din
xudt glyxerit ctia n6 13 hitu ich trong dugc phdm dé tiém, dudi dang dau dugce dung
tw nhién, nhu dau oliu hodc diu thdu du, dic biét 1a dudi dang dwoc polyoxyetyl
hoa cia chung. Cac dung dich hogc huyén phi du nay ciing c6 thé chira chit pha
lodng hodc chit phén tan ruou mach dai, nhu carboxymetyl xenluloza hodc cac chét
phan tan twong tu thudng dugc sir dung trong ché phdm c6 dang lidu dwoc dung bao
gdm nhil twong va huyén phil. Cac chét dién hoat dwoc sir dung phd bién khéac, nhu
Tweens, Spans va cac chit nhii hoa hodc chét ting cuong sinh kha dung khac
thudng duoc sir dung trong viéc san xuit dang lidu rén, 16ng, hodic dang lidu khac
duogc dung ciing c6 thé duge sir dung nhdm muc dich ctia ché phim.

Ché phdm dugc dung theo sang ché nay c6 thé duge ding qua dudng miéng
& dang lidu dugc chip nhan ding qua miéng bat ky bao gdm, nhung khong bi gisi
han &, vién nang, vién nén, huyén phii hoic dung dich dang nuéc. Trong trudng hop

vién nén dé dung qua dudng miéng, cic chit mang thudng duge sir dung bao gdm
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lactoza va tinh bdt ngo. Chét 1am tron chay, nhu magie stearat, cling thuong dugc
b6 sung. Pé ding qua dudong miéng & dang vién nang, cc chit pha lodng hitu ich
bao gdm lactoza va tinh bot ngd kho. Khi huyén phu dang nuéc cn dé dung qua
dudng miéng, thi hoat chét dwgc két hop voi chit nhii hoa va chét tao hdn dich. Néu
mubn, cling c6 thé bd sung mot s6 chét 1am ngot, huong vi hodc chit mau.

Theo cach khéc, ché phdm dwoc dung theo sang ché nay c6 thé dugc ding &
dang thudc dat dé dung qua truc trang. C4c dang nay c6 thé dugc bao ché bing cach
tron hoat chat véi ta dugc khong gay kich tng thich hop c¢6 dang rén ¢ nhiét do
phong nhung 16ng & nhiét d) trong truc trang va do d6 s& ndng chay trong truc trang
dé giai phong thubc. Cac nguyén lidu nhu vdy bao gébm bo cacao, sap ong va
polyetylen glycol.

Ché phdm duoc dung theo sang ché ndy ciing c¢6 thé dugc ding tai chd, dic
biét 1a khi dich diéu tri bao gém cac vung hodc cic co quan dé dén dugc nhd viée
ding tai chd, bao gdm céc bénh mét, da, hosic dudng rudt dudi. Cac ché phim ding
tai chd thich hop d& dang dugc bao ché dbi véi mdi ving hoic co quan nay.

Viéc dung tai chd ¢ dudong rudt dudi co thé hiéu qua véi ché phdm dat truc
trang (xem trén day) hodc v&i ché phdm thut thich hop. Miéng dan tai chd qua da
ciing c6 thé duoc sir dung.

Péi véi céac tmg dung tai ch, ché phém dugc dung cé thé dugc bao ché
thanh thubc md thich hop chira hoat chit dugc treo hodc dugc hoa tan trong mot
hodc nhiéu chit mang. Céc chit mang dé dung tai chd cua céc hop chét theo sang
ché bao gdm, nhung khong giéi han &, du khoang, vazolin vang 1éng, vazolin
trang, propylen glycol, polyoxyetylen, polyoxypropylen, sap nhii héa va nudc. Theo
cach khac, ché phém duogc dung co thé dugc bao ché thanh thube xire hodc kem
thich hgp chtra hoat chét dugc treo hodc dugc hoa tan trong mot hoac nhiéu chét
mang dugc dung. Cac chit mang thich hgp bao gdm, nhung khong gi6i han &, dau
khoang, sorbitan monostearat, polysorbat 60, sdp este cua xetyl, rugu xetearyl, 2
octyldodecanol, rugu benzylic va nude.

bé dung cho mét, ché phém dugc dung c6 thé dugc bao ché dusi dang huyén
phil dugc micro hoéa trong nuéec mudi vo tring ding trwong, duge didu chinh pH,
hoic, t&t hon 13, dudi dang dung dich trong nuéc mubdi vo tring ding truong, duge

diéu chinh pH, c¢6 hodc khong c6 chét bao quan nhu benzylalkonium clorua. Theo

-15-



19942

cach khéac, dé ding cho mét, ché phém dugc dung c6 thé duoc bao ché thanh thube
m& nhu vazolin vang.

Ché phdm dugc dung theo sang ché nay ciing c¢6 thé duoc ding dudi dang
sol khi hogic su hit vio miii. C4c ché phdm nay dugc bao ché theo cac k¥ thuat da
biét r5 trong linh vuc duge pham va c6 thé dugc bao ché dusi dang dung dich trong
nudc mudi, sir dung rugu benzylic hodc cac chét bao quan thich hgp khéc, cac chét
tang hdp thu dé 1am ting sinh kha dung, flocarbon, va/hodc cac chit hoa tan hodc
phén tan thong thuong khéc.

T6t nhat 13, ché phdm duoc dung theo sang ché nay dugc bao ché dé dung
qua dudng miéng.

D. Cac dbi tuong va phuong phap st dung

Prostaglandin da dugc chimg minh 13 diéu bién cac giai doan khac nhau cua
dap tng mién dich. Chét trung gian lipit prostaglandin E2 (PGE2) la eicasanoit da
biét 12 Grc ché sy hoat hoa té bao T CD4* nho lam ting AMP vong ndi bao va bét
hoat Ick. PGE2 ciing dugc chiing minh 1a déng vai trd trong viéc didu hoa cac dap
ting Th1 nh& e ché su san xuét interferon gama (IFN-gama) va sy ting sinh té bao
T. Tuy nhién, sy kich thich PGE2 thong qua loai EP4 ctia thu thé PGE2 ciing c6 thé
cd tac dung dbi 1ap, cu thé 1a thac déy su bi¢t hoa Thl (Prostaglandin E receptor
subtypes EP2 and EP4 promote differentiation and expansion of Thl and Thl7
lymphocytes through different signaling modules, Nature Medicine, 2009, in press)
va su san xuit IL-17 trong céc t¢ bao CD4+ hoat hoéa (Prostaglandin E2
synergistically with interleukin-23 favors human Th17 expansion, Blood, 2008, 112,
3696-3703, Prostaglandin E2 regulates Th17 cell differentiation and function
through cyclic AMP and EP2/EP4 receptor signaling, J. Exp. Med. 2009, 206, 535-
548, Prostaglandin E2 enhances Th17 response via modulation of IL-17 and IFN-y
production by memory CD4+ T cells, Eur. J. Immunol. 2009, 39, 1301-1312). Phu
hop v6i diéu ndy, tinh dbi khang ctia EP4 v&i chét déi khang EP4 chon loc méi
hoic khang thé trung hoa PGE2 tc ché su biét héa Thl, su khuéch dai Th17, cling
nhu su bai tiét IL-23 boi cc té bao dudi gai hoat hoa. Sy cam tmg qud trinh biét hoa
Th1 béi PGE2 1a qua trung gian tin hiéu PI3K con sy kich thich san xudt IL-17 cin
tin hiéu AMP vong. Ngoai ra, viéc ding chat d6i khang EP4 cho chudt DBA/1 hoic

C57BL/6 lam trc ché d4p tmg mién dich bim sinh va thich @ng, va &rc ché bénh &
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mo hinh bénh viém khép gy ra do colagen (CIA) va bénh viém ndo va day cot
sdng tu mién thuc nghiém (EAE), chi ra ring tin hiéu PGE2/EP4 ¢6 lién quan mat
thiét trong cac bénh ty mién nay. Cac két qua nay goi v ring su tc ché tin hiéu
PGE2/EP4 c6 thé c6 tac dung tri liéu trong viéc 1am bién dbi cac bénh ty min viém

nhu bénh viém khép dang thip va bénh da xo cing.

Céc hoat chét theo sang ché c6 thé dugc ding cho bénh nhan hoic ddi tugng
dé diéu tri nhiéu tinh trang bénh khac nhau, cu thé 12 bénh nhan hoac dbi tuong bi:

(a) bénh viém khé6p dang thip (xem, vi dy, Targeting rheumatoid arthritis and
joint inflammation in the mouse, J Clin. Invest. 2002, 110, 651-658) ;
| Prostaglandin E2 exacerbates collagen-induced arthritis in mice through the
inflammatory interleukin-23/interleukin-17 axis, Arthritis Rheum. 2007. 56:2608-
2619);,

(b) bénh da xo cing (xem, vi dy, Narumiya, S. In The Prostanoid Receptors
in Signaling Network of Chronic Inflammation - The Role of FP in Bleomycin-
induced Pulmonary Fibrosis and The Role of EP4 in Experimental Autoimmune
Encephalomyelitis in Mice, Eicosanoids and Chronic Inflammation, Montana,
February, 2008), Keystone Symposia, Montana, February, 2008; Prostaglandin E
receptor subtypes EP2 and EP4 promote differentiation and expansion of Thl and
Th17 lymphocytes through different signaling modules, Nature Medicine, 2009, in
press);

(c) bénh luput ban d6 toan than (xem, vi du, T-bet regulates IgG class
switching and pathogenic auto Ab production, Proc. Natl. Acad. Sci. USA 2002, 99,
5545-50; Imbalance of Th1/Th2 transcription factors in patients with lupus nephritis,
Rheumatology (Oxford) 2006, 45, 951-7);

(d) bénh dai thao duong typ 1 (xem, vi dy, Identification of a novel type 1
diabetes susceptibility gene, T-bet, Human Genetics 2004, 111, 177-84; T-bet
controls autoaggressive CD8 lymphocyte response in type I diabetes, J. Exp. Med.
2004, 799, 1153-62);

(e) bénh vay nén (xem, vi du, A molecule solves psoriasis? Systemic

therapies for psoriasis inducing interleukin 4 and Th2 responses, J. Mol. Med 2003,
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81, 471-80); The IL-23/Th17 axis in the immunopathogenesis of psoriasis, J Invest
Dermatol 2009, doi:10.1038/jid.2009.59;

() bénh xo vita dong mach (xem, vi du, T-bet deficiency reduces
athersclerosis and alters plaque antigen-specific immune responses, Proc. Natl.
Acad. Sci. USA 2005, 102, 1596-601);

(g) bénh Crohn (xem, vi dy, IL-23/IL-17 immunity as a hallmark of Crohn’s
disease, Inflamm Bowl! Dis. 2009, 14, 1175-1184, The proinflammatory effect of
prostaglandin E2 in experimental inflammatory bowel disease is mediated through
the IL-23-IL-17 axis, J. Immunol. 2007, 178, 8138-8147);

h) chimg dau do viém (xem, vi du, Prostaglandin E2 receptor EP4
contributes to inflammatory pain hypersensitivity, J. Pharmacol. Exp. Ther. 2006,
319, 1096-1103); '

(i) chimg dau thin kinh (xem, vi dy, Localisation and modulation of
prostanoid receptors EP1 and EP4 in the rat chronic constriction injury model of
neuropathic pain, Eur. J. Pain 2007, 11, 605-613);

(j) chiing dau lién quan dén dau nira dau (xem, vi dy, BGC20-1531, a novel,
potent, and selective EP4 receptor antagonist: a putative new treatment for migraine
headache, Br. J. Pharmacol. 2009, /56, 316-327).

(k) bénh viém dbt séng (xem, vi du, Nonsteroidal Antiinflammatory Drugs
reduce radiographic progression in patients withankylosing spondylitis, Arthritis
Rhuem. 2005, 52, 1756-1765; Efficacy of celecoxib, a cyclooxygenase 2—specific
inhibitor, in the treatment of ankylosing spondylitis: a six-week controlled study
with comparison against placebo and against a conventional nonsteroidal
antiinflammatory drug. Arthritis Rheum. 2001, 44, 180-185, Increased numbers of
circulating polyfunctional Thl7 memory cells in patients with seronegative
spondylarthritides, Arthritis Rheum, 2008, 58, 2307-2317,);

(/) bénh ung thu da (xem, vi dy, Chemoprevention of nonmelanoma skin
cancer with Celecoxib: A randomized, double-blind, placebo-controlled trial, J Natl
Cancer Inst, 2010, /02, 1-10);

(m) bénh ung thu v (xem, vi du, Potential new drug targets against
hormone-dependent breast cancer identified, Exp. Rev. Anticancer Ther. 2008, 8,

507-509; Antagonism of the prostaglandin E receptor EP4 inhibits metastasis and
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enhances NK function, Breast Cancer Res. Treat. 2009, 117, 235-242; Prostaglandin
E receptor EP4 antagonism inhibits breast cancer metastasis, Cancer Res. 2006, 66,
2923-2927);

(n) bénh ung thu két-truc trang (xem, vi du, Increased EP4 receptor
expression in colorectal cancer progession promotes cell growth and anchorage
independence, Cancer Res. 2006, 66, 3106-3113);

(0) bénh ung thu tuyén tién liét (xem, vi dy, Identification of EP4 as a
potential target for the treatment of castration-resistant prostate cancer using a novel
xenograft model, Cancer Res. 2010, 70, 1606-1615).

(p) bénh ung thu than (xem, vi du, Prostaglandin E2 regulates renal cell
carcinoma invasion through a EP4-Rap signal transduction pathway, J. Bio. Chém.
Aug. 10, 2011 (epub)).

(qQ) bénh ung thu cd tir cung (xem, vi du, COX-2 expression is correlated
with VEGF-C, lymphangiogenesis and lymph node metastasis in human cervical
cancer, Microvasc Res. 2011, 82,131-40).

(r) bénh ung thu budng trimg (xem, vi du, Ovarian epithelial cancer: a role
for PGE2 synthesis and signaling in malignant transformation and progression, Mol
Cancer, 2006, 5, 62.)

(s) bénh ung thu ndi mac t cung (xem, vi du, Prostaglandin E2 induces
proliferation of Glandular epithelial cells of human endometrium via extracellular
regulated kinase 1/2-mediated patheway. J Clin Endocrinol & Metabol. 2003, 88,
4481-4487).

(t) u nguyén bao xdp (xem, vi du Microsomal prostaglandin E synthase-1
regulates human glioma cell growth via prostaglandin E;-dependent activation of
type II protein kinase A.Mol. Cancer Ther. 2006, 5, 1817-1826).

(u) bénh ung thu dau va c¢b (xem, vi du Expression of prostaglandin E»
receptors in oral squamous cell carcinomas and growth inhibitory effects of a
selective EP3 antagonist, ONO-AE3-240. Int. J. Oncology 2009, 34, 847-852).

(v) u nguyén bao tuy (xem, vi du Tumor-growth-promoting cyclooxygenase-
2 prostaglandin E2 pathway provides medulloblastoma therapeutic targets. Neuro-
Oncol. 2008, 661-674).
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(W) bénh ung thu phdi (xem, vi du Tumor cyclooxygenase-2/prostaglandin
E2-dependent promotion of FOXP3 expression and CD4+CD25+ T regulatory cell
activities in lung cancer. Cancer Res. 2005, 65, 5211 — 5220).

(x) bénh ung thu duong tiét nidu (xem, vi du Pathological function of
prostaglandin E, receptors in transitional cell carcinoma of the upper urinary tract.
Virchows Archiv. 2006, 448, 822 — 829).

Ngoai ra, PGE2 d4 dugc ching minh 1 thanh phin quan trong trong moéi
truong e ché mién dich dugc tao ra béi nhiéu khdi u rén: e ché cac chét tc ché:
evaluating agents targeting cancer immunosuppression. Expert Opinion in
Biological Therapy. 2010. 10, 1019-35. tinh d6i khang thu thé EP4 da duoc thé hién
1a 1am gigm sy di can khéi u: Host and direct antitumor effects and profound
reduction in tumor metastasis with selective EP4 receptor antagonism. Cancer Res.
2006, 66, 9665 —9672.

Céc hoat chit c6 thé dugc dung cho cac ddi twong qua duong thich hop bét
ki, bao gdm qua dudng miéng, ngoai dudng tiéu héa, bing cach hit phun, tai chd,
truc trang, qua miii, qua mé, qua 4m dao hodc qua vién ciy. Thuét ngir "ngoai rudt"
duge sit dung trong ban md ta nay bao gdm cac k§ thuét tiém hodc truyén dudi da,
trong tinh mach, trong co, trong khép, trong hoat dich, trong xuong tc, trong tiy
sbng, trong gan, trong thuong ton va trong so. Tét hon 13, duge phim nay duoc
dung qua duong miéng, trong mang bung hodc trong tinh mach.

Céac hoat chit dugc dung cho céc d6i tugng véi lugng hitu hiéu tri liéu hoic
c6 hidu qua diéu tri. Luong hop chét theo sang ché nay c6 thé dugc két hop véi céc
nguyén liéu chit mang dé tao ra dugc phdm & dang lidu don s& thay ddi tiy thudc
vao vat chil duge diéu tri, va dudng dung cu thé. Tét hon 14, duoc phém can dugc
bao ché sao cho lidu chit Gc ché nim trong khoang tir 0,01 - 100 mg/kg thé
trong/ngay cé thé dugc dung cho bénh nhan nhin dugc phém nay. Theo mot sd
phuong 4n, sang ché dé xuit duoc phim cung cép liéu nim trong khoang tir 0,01
mg dén 50 mg. Theo céc phuong 4n khéc, sang ché dé xuét lidu nam trong khoang
tir 0,1 dén 25 mg hoic tir 5 mg dén 40 mg.

Ciing can hiu ring lidu va ché d6 diéu tri cu thé dbi v6i bénh nhan cu thé bit
ky s& phu thudc vao nhiéu yéu tb, bao gdbm hoat tinh cia hop chét cu thé duge sir

dung, tudi, thé trong, tinh trang stc khoe noéi chung, gigi tinh, ché @6 an, thoi gian
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dung, tdc d6 bai tiét, su két hop thubc, va quyét dinh cda théy thubc didu tri va muc
do nghiém trong cta bénh cu thé can diéu tri. Lugng hop chét theo sang ché trong
duqcphénlcﬁngséphuthuécvaohqpchécuthéﬂongduqcphénlnéy

Dé sang ché dugc mo ta trong ban md ta nay c6 thé duoc hiéu ddy di hon,
cac vi du duéi ddy duge dua ra. Can hiéu ring céc vi du nay chi nhim muc dich
minh hoa va khong duge hiéu 14 gi6i han sang ché sang ché nay theo cach bét ky.

Vi du thure hi¢n sang ché
Cécvidu 1-113
Tbng quat:

Lam néng trong 10 vi séng dugc thuc hién bing cach st dung 10 vi song
Biotage Emrys Liberator hogc Initiator. Sic ky cot duoc thwc hién bing cach si
dung Biotage SP4. Viéc loai dung méi dugc thuc hién bang cach sir dung méy cd
quay Biichii hoic may bay hoi ly tim Genevac. LC/MS diéu ché dugc tién hanh
bang cach st dung thiét bj tinh ché ty dong Waters va cot C18 MS 19 x 100mm
XTerra 5 micron trong diéu kién pha dong axit. Phd NMR duoc ghi lai bang céach sir
dung may do phd Varian 400MHz.

Khi thuat ngit “duge 1am tro” duge sir dung dé mo ta thiét bi phan tmg (vi
du, binh phan {mg, binh thét cb, thiét bi phan ting bang thuy tinh, va c4c loai twong
tu) c6 nghia 14 khdng khi trong thiét bj phan tng nay duoc thay bing khi tro, kho
hozc hau nhu khong c6 hoi 4m (nhu khi nito, agon, va cc khi twong tu).

Céc phuong phap va thir nghiém chung dé& diéu ché hop chét theo sang ché
duge néu dudi ddy. Trong mét sd truong hop, hop chét cu thé dwoc mo ta bang cach
dwa ra vi du. Tuy nhién, cin hiéu ring trong mdi trudng hop, mot loat cac hop chét
theo sang ché dugc diéu ché theo cc so dd va thir nghiém duoc mé ta dudi day.
Céc tir viét tit sau dugc sir dung trong ban mo ta nay:

Céc dinh nghia: Céc tu viét tit sau c6 nghia dugc chi dinh:

HATU: N,N,N',N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat
COMU: (1 -Xyano-2-etoxy-2-oxoetylidenaminooxy)dimetylamino-morpholino-
carbeni hexaflophosphat

DPCI: N,N'-diisopropylcarbodiimit

DIEA: N,N-diisopropyletylamin

TEA: trietylamin
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DMAP: 4-dimetylaminopyridin

DMEF: N,N-dimetylformamit

NMP: N-metylpyrolidin

THEF: tetrahydrofuran

DCM: diclometan

TFA: axit trifloaxetic

Céc nguyén lidu: Cac hop chét sau 1a ¢c6 mat trén thi trudng:
5-clo-1,3-dimetyl-1H-pyrazol-4-carbaldehyt (Maybridge Chemical Co., Ltd.)
5-clo-1-metyl-3-(triflometyl)-1H-pyrazol-4-carbaldehyt (Maybridge Chemical Co.,
Ltd.)

Axit 5-(3-clophenoxy)-1-metyl-3-(triflometyl)- 1H-pyrazol-4-carboxylic (Bionet
Research)

Axit 1,3-dimetyl-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic (Bionet
Research)

Axit 1-metyl-3-(triflometyl)-5-(3-(triflometyl)phenoxy)- 1 H-pyrazol-4 carboxylic
(Bionet Research)

Axit 5-(4-clophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic (Bionet Research)
Etyl 4,4-difloaxetoaxetat (Matrix Scientific)

(S)-metyl 4-(1-aminoetyl)benzoat hydroclorua (NetChem, Inc)

Axit 4-(1-aminoxyclopropyl)benzoic (Allweys LLC)

T4t ca cac phenol ngoai trir 3-diflometylphenol 1a c6 mit trén thi truong.

Céc hop chét theo séang ché duge diéu ché theo so dd tdng hop chung duoc thé hién

trén so d6 I:
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Viéc didu ché cac hop chét vi du dién hinh khong mang tinh gi6i han cta cac hop
chit theo sang ché dwgc mo ta dudi day.

Céc vi du 1-51

So do san xuit 1.

Quy trinh diéu ché 5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt

Buée 1:

Q toluen F ’k&
&l)l\io/\ + HAN n\ _— rj 0
F

Khudy etyl 4,4-difloaxetoaxetat (30,12 g, 0,172 mol) trong toluen (600 mL) trén
nuGe da. B sung tir tir timg giot dung dich chira N-metylhydrazin (7,6 mL, 0,14
mol) trong toluen (200 mL), trong 20 phut. Pun néng hdn hop phan ing & nhiét do
100°C trong 2 gid. Lam bay hoi hdn hop phan tmg dén kho. Nghién nguyén liu thu
dugc bang metyl t-butylete/heptan thu dwoc 3-(diflometyl)-1-metyl-1H-pyrazol-
5(4H)-on trong ba mé (téng 10,7 g, 51%) dudi dang bot mau cam. Nguyén liéu nay

duoc sit dung ma khéng cén tinh ché thém cho phéan tng tiép theo.

Budec 2:
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Khudy DMF (9,5 mL, 0,12 mol) trén b& da va bd sung ting giot phosphoryl clorua
(24,0 mL, 0,257 mol). B4 sung 3-(diflometyl)-1-metyl-1H-pyrazol-5(4H)-on (5,51 g,
0,0372 mol) theo mdt phin vao dung dich ndy va dun néng hdn hop & nhiét do
120°C trong 40 phut. P& ngudi hdn hop phén ung, va lam ngung phosphoryl clorua
bang cach bd sung cac vién da nho tir tix ddng thoi khudy. Sau d6, chiét hdn hop nay
bang etyl axetat ba lan va rira 16p hitu co g0p lai bing nuéc va nuée mubdi, 1am khod
bang MgSO4 vi 1am bay hoi dé thu dugc 5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-
4-carbaldehyt (5,66 g, 78,2%) dudi dang chit rin mau cam/niu dam. Nguyén liéu

nay duoc st dung ma khong can tinh ché thém cho phan ting tiép theo.
So @0 san xuét 2

Quy trinh diéu ché 3-diflometylphenol

OH OH

Deoxo-Fluor®
—_—
-0 F

;
B6 sung dung dich chira bis(2-metoxyetyl)aminosulfur triflorua (3,09 g, 0,0140 mol)
trong metylen clorua (3,3 mL) tiép theo bd sung etanol (95,0 pL, 0,00163 mol) vao
dung dich chtra 3-hydroxybenzaldehyt (1,01g, 0,0083 mol) trong metylen clorua
(3,3 mL). Khudy hén hop phéan tmg nay & nhiét do phong trong 12 gio. Sau d6 l1am
nglmg cin than hdn hop nay bing cach bd sung dung dich nuée natri bicarbonat bao
hoa. Téach 16p hitu co, rira bang nudc mudi, lam kho bing MgSO4, va lam bay hoi
dé thu duge diu mau vang. Tinh ché diu nay bing séc ky cot (etyl axetat/heptan tir
0% dén 50%) thu dugc hop chit néu & d& muc (649 mg, 57%) dudi dang du khong
mau.

So dd san xut 3

Quy trinh dugc néu 1am vi du dé diéu ché axit 5-aryloxy-pyrazol-4-carboxylic.

Vi du san xudt 1: axit 5-(3,4-diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Budc 1:
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Khqu 5-clo-1,3-dimetyl-1H-pyrazol-4-carbaldehyt (500,0 mg, 0,00315 mol), 3,4-
diclophenol (565 mg, 0,00344 mol) va kali hydroxit (265 mg, 0,00472 mol) trong
DMF (2,0 mL). Pun néng hdn hgp nay & nhiét dd 150°C trong 20 phut bing cach
st dung 10 vi séng. B6 sung nudc va chiét hdn hop thu duge bing etyl axetat. Rira
16p hitu co bing nudc mudi hai 14n, 1am kho bing MgSO4 va lam bay hoi. Tinh ché
dau thu dugc bing sic ky cot (etyl axetat/heptan tir 10% dén 20%) thu dugc 5-(3,4-
diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carbaldehyt (492 mg, 54,7%) dudi dang
chit rin mau tring.

Budc 2:

0
NaClQ:
Nk/ idl:emg&fbuten h)LOH
h " M

Cl
o]

cl

Khudy 5-(3,4-diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carbaldehyt thu dugc
tr buée 1 (492 mg, 0,001726 mol) va 2-metyl-2-buten (300 pL, 0,002832 mol)
trong ruou tert-butylic (2,0 mL). BS sung dung dich chira natri clorua (400 mg,
0,003538 mol) va natri dihydrophosphat (450 mg, 0,003751 mol) trong nudc (3,0
mL) va khudy hdn hop phan tng trong 12 gid & nhiét d6 phong. Lam bay hoi dung
mdi va hoa tan cin thu duge trong etyl axetat. Rira 16p hitu co bang nuée, lam khod
bang MgSO4 va 1am bay hoi thu dugc hop chit néu & d& muc (340 mg, 65,5%)
dudi dang chét rdn mau tring. Nguyén liéu nay duge st dung cho bude tiép theo ma
khong can tinh ché thém.

Vi du san xuét 2: axit 5-(3-flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chit néu & d& muc dugc diéu ché béng cach st dung 5-clo-1,3-dimetyl-1H-
pyrazol-4-carbaldehyt va 3-flophenol theo cach twong tu nhu phuong phép trong vi
du sén xuét 1 trén day.

Vi du san xuét 3: axit 5-(3,4-diflophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic
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Hop chit néu & d& muc dugc didu ché bing cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3,5-diflophenol theo cach tuwong tw nhu phuong phéap
trong vi du san xuét 1 trén day.

Vi du san xuét 4: axit 5-(2,3-diflophenoxy)-1,3-dimetyl- 1H-pyrazol-4-carboxylic
Hop chit néu & @& muc dugc didu ché br?mg cach st dung 5-clo- 1A,3-dimetyl-1H-
pyrazol-4-carbaldehyt va 2,3-diflophenol theo cach tuwong ty nhu phuong phap
trong vi du san xuét 1 trén day.

Vi du san xudt 5: axit 5-(2,5-diflophenoxy)-1,3-dimetyl- | H-pyrazol-4-carboxylic

Hop chit néu & d& muc dugc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 2,5-diflophenol theo cach twong ty nhu phuong phép
trong vi du san xuét 1 trén day.

Vi du san xuét 6: axit 5-(3,5-diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chét néu & d& muc duoce didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3,5-diclophenol theo cach tuwong tu nhu phuwong phép
trong vi du san xuét 1 trén day.

Vi du san xuét 7: axit 5-(3-clophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chét néu & d& muc dugc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3-clophenol theo cach twong tw nhu phuong phéap
trong vi du san xuét 1 trén day.

Vi du san xuét 8: axit 5-(2,3-diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chit néu & d& muc dugc didu ché b:?lng cach st dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 2,3-diclophenol theo cach twong tu nhu phuong phap
trong vi du san xudt 1 trén day.

Vi du san xuét 9: axit 5-(3-clo-5-flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chit néu & @& muc duoc didu ché bﬁng cach st dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3-clo-5-flophenol theo céch tuwong tu nhu phuong
phép trong vi du san xuét 1 trén day.

Vi du sin xudt 10: axit 5-(2-clo-5-flophenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chét néu & d& muc duoc diéu ché bing cach st dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 2-clo-5-flophenol theo cach tuwong tu nhu phuong

phép trong vi du san xuét 1 trén day.
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Vi du san xuét 11: axit 1,3-dimetyl-5-(m-tolyloxy)- 1H-pyrazol-4-carboxylic

Hop chét néu ¢ dé muc duge didu ché bing cach st dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va m-cresol theo cach tuwong ty nhu phuong phép trong vi
du san xuét 1 trén day.
Vi du san xudt 12: axit 5-(3,5-dimetylphenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc dugce diéu ché béng cach st dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3,5-dimetylphenol theo cach twong ty nhu phuong
phép trong vi du san xuét 1 trén day.
Vi du sén xuét 13: axit 5-(3,5-dimetoxyphenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chét néu & d& muc dugc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3,5-dimetoxyphenol theo cich twong ty nhu phuong
phap trong vi du san xuét 1 trén day.
Vi du san xudt 14: axit 5-(3-clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc dugc didu ché b%mg cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 3-clophenol theo cach tuong tu
nhu phuong phép trong vi du san xuét 1 trén day ngoai trir kali carbonat dugc st
dung thay cho kali hydroxit.
Vi du san xudt 15: axit 3-(diflometyl)-1-metyl-5-(3-(triflometyl)phenoxy)-1H-
pyrazol-4-carboxylic

Hop chit néu & @ muc dugc diéu ché bing cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 3-triflometylphenol theo céch
tuong tw nhu phuong phép trong vi du san xut 1 trén ddy ngoai trir kali carbonat
dugc st dung thay cho kali hydroxit.
Vi du san xuédt 16: axit 1,3-dimetyl-5-(3-(triflometoxy)phenoxy)-1H-pyrazol-4-
carboxylic

Hop chét néu & d& muc duoc didu ché bing cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3-triflometoxylphenol theo cach twong tu nhu phuong

phap trong vi du san xuét 1 trén day.
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Vi du san xuét 17: axit 5-(3-flophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc dugc didu ché bing cach st dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 3-flophenol theo cach twong ty nhu
phuong phap trong vi du san xuit 1 trén ddy ngoai trir kali carbonat dugc st dung
thay cho kali hydroxit.
Vi du san xuét 18: axit 5-(3,4-diflophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc dugc didu ché bing cach st dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 3,4-diflophenol theo cach twong tw nhu
phuong phép trong vi du san xuit 1 trén ddy ngoai trir kali carbonat dugc sit dung
thay cho kali hydroxit.
Vi du san xuit 19: axit 5-(3,4-diclophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-
carboxylic

Hop chét néu ¢ dé muc duoc diu ché bing cach st dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 3,4-diclophenol theo cach twong ty nhu
phwong phap trong vi du san xuit 1 trén diy ngoai trir kali carbonat dwogc sir dung
thay cho kali hydroxit.
Vi dy san xuédt 20: axit 5-(3-(diflometoxy)phenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc duoc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3-diflometoxyphenol theo cach twong ty nhu phuong
phap trong vi du san xuét 1 trén day.
Vi du san xudt 21: axit 5-(3-(diflometoxy)phenoxy)-1-metyl-3-(triflometyl)-1H-
pyrazol-4-carboxylic

Hop chit néu ¢ d& muc dugc didu ché bing cach st dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 3-diflometoxyphenol theo cach tuong tu
nhu phuong phap trong vi du san xuét 1 trén ddy ngoai trir kali carbonat dugc sir
dung thay cho kali hydroxit.
Vi du san xuft 22: axit 5-(3-(diflometoxy)phenoxy)-3-(diflometyl)-1-metyl-1H-

pyrazol-4-carboxylic
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Hop chit néu & d& muc dugc didu ché bang cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 3-diflometoxyphenol theo céach
twong ty nhu phuong phép trong vi du san xuét 1 trén ddy ngoai trir kali carbonat
dugc st dung thay cho kali hydroxit.

Vi du san xuft 23: axit 3-(diflometyl)-5-(3-(diflometyl)phenoxy)-1-metyl-1H-
pyrazol-4-carboxylic

Hop chit néu & d& muc dugc didu ché béng cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 3-diflometylphenol theo cach
tuong tu nhu phuong phap trong vi du san xuét 1 trén day ngoai trir kali carbonat
dugc st dung thay cho kali hydroxit.

Vi du san xudt 24: axit 5-(3-(diflometyl)phenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chét néu & d& muc duge didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 3-diflometylphenol theo céch twong tu nhu phuong
phap trong vi du san xuét 1 trén day.

Vi du san xudt 25: axit 5-(3-(diflometyl)phenoxy)-1-metyl-3-(triflometyl)-1H-
pyrazol-4-carboxylic

Hop chit néu & d& muc dugc didu ché b%lng cach str dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 3-diflometylphenol theo cach tuong tu
nhu phuong phép trong vi du san xudt 1 trén day ngoai trir kali carbonat dugc sir
dung thay cho kali hydroxit.

Vi du san xuét 26: axit 5-(3,4-diclophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-
carboxylic

Hop chit néu & d& muc dugc diéu ché b%lng cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 3,4-diclophenol theo céch tuong
tu nhu phwong phép trong vi du san xut 1 trén ddy ngoai trir kali carbonat dugc st
dung thay cho kali hydroxit.

Vi du san xuét 27: axit 5-(4-flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic

Hop chit néu & d& muc duogc didu ché bang cach sir dung 5-clo-1,3-dimetyl-

1H-pyrazol-4-carbaldehyt va 4-flophenol theo cach tuong ty nhu phuong phap

trong vi du san xuét 1 trén day.
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Vi du san xudt 28: axit 1,3-dimetyl-5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-
carboxylic

Hop chét néu & dé& muc duoc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 4-(triflometyl)phenol theo cach twong ty nhu phuong
phap trong vi du san xut 1 trén ddy ngoai trir xesi carbonat dugc sit dung thay cho
kali hydroxit.
Vi du san xudt 29: axit 5-(2-clo-4-flophenoxy)-1,3-dimetyl-1H-pyrazol-4-
carboxylic

Hop chét néu & dé muc duoc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va 2-clo-4-flophenol theo cach twong ty nhu phuong
phap trong vi du san xuét 1.
Vi du san xuét 30: axit 1,3-dimetyl-5-(p-tolyloxy)-1H-pyrazol-4-carboxylic

Hop chét néu & d& muc duoc didu ché bang cach sir dung 5-clo-1,3-dimetyl-
1H-pyrazol-4-carbaldehyt va p-cresol theo cach tuwong tw nhu phuong phép trong vi
du san xuét 1 trén déy.
Vi du san xuit 31: axit 1-metyl-3-(triflometyl)-5-(4-(triflometyl)phenoxy)-1H-
pyrazol-4-carboxylic

Hop chét néu & d& muc duge diu ché bang cach st dung 5-clo-1-metyl-3-
(triflometyl)-1H-pyrazol-4-carbaldehyt va 4-(triflometyl)phenol theo céch tuong tu
nhu phuong phap trong vi du san xuét 1 trén ddy ngoai trir kali carbonat dugc sir
dung thay cho kali hydroxit.
Vi du san xuét 32: axit 3-(diflometyl)-1-metyl-5-(4-(triflometyl)phenoxy)-1H-
pyrazol-4-carboxylic

Hop chit néu & d& muc duoc didu ché bing cach st dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 4-(triflometyl)phenol theo cach
tuwong ty nhu phuong phép trong vi du san xuit 1 trén day ngoai trir kali carbonat
dugec stir dung thay cho kali hydroxit.
Vi du san xuit 33: axit 5-(4-clophenoxy)-1-metyl-3-(triﬂomety1)—1H-pyrazol-4-.
carboxylic

Hop chit néu ¢ d& muc duoc diéu ché bing cach sir dung 5-clo-1-metyl-3-

(triflometyl)-1H-pyrazol-4-carbaldehyt va 4-clophenol theo cach tuong ty nhu
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phuong phép trong vi du san xuét 1 trén ddy ngoai trir kali carbonat dugc sit dung
thay cho kali hydroxit.
Vi du san xuét 34: axit 5-(4-clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-
carboxylic

Hop chit néu & dé muc dugc diéu ché b%lng cach sir dung 5-clo-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carbaldehyt va 4-clophenol theo cach twong tu
nhu phuong phép trong vi du san xuét 1 trén ddy ngoai trir kali carbonat dugc st
dung thay cho kali hydroxit.
So d6 san xuét 4
Quy trinh dugc néu lam vi du dé tao cdp amit va thiy phén este
Viduy 1: ER-885289

F F F
" o HATU o ~ o
A
y OH DIEA 7 N 20MLiOHaq. 7 N
N DMF N || H MOH/THF N || H
N 4 haN N 0o N OH
/0 HCl N A S /9 o

(0]
Cl Cl Cl

Khudy axit 5-(3-clophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-
carboxylic (50 mg, 0,0002 mol), HATU (65 mg, 0,00017 mol) va DIEA (30 pL,
0,00017 mol) trong DMF (1,0 mL) trong 20 phat & RT. Bb sung timg giot dung
dich chira (S)-metyl 4-(1-aminoetyl)benzoat hydroclorua (40 mg, 0,00019 mol) va
DIEA (32 pL, 0,00019 mol) trong DMF (1,0 mL) va khudy hdn hop phan tng &
nhiét d6 phong trong 12 gid. Bb sung nude va gom két tiia thu dwgc, rira bang nudce
va lam kho trong chan khong dé thu duge 59,2 mg este metyl dudi dang chét rin
mau tréng.

Hoa tan este metyl ndy trong metanol (1,0 mL) va THF (1,0 mL). B4 sung
dung dich lithi hydroxit 2,0 M (240 pL) va khudy hdn hop nay & nhiét d6 phong
trong 12 gio. Trung hoa hdn hop phan ng bing dung dich axit clohydric 1N (480
ul) va chiét nhii twong thu dwoc bing etylaxetat. Tach 16p hitu co va lam bay hoi.
Hoa tan nguyén liéu thu dugc trong 3 mL metanol va tinh ché bang LC/MS (pha
dong TFA 0,1% axetonitril/nuéc). Lam bay hoi cic phdn mong mubn bing

Genevac thu dugc hop chit néu & dé& muc (27 mg, hai budc 46%).
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Vi du 2 (ER-885290): Vi du 2 dugc diéu ché bang cach st dung axit 1,3-dimetyl-5-
(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 1 trén day.

Vi du 3 (ER-885291): Vi du 3 duoc didu ché béng cach st dung axit 1-metyl-3-
(triflometyl)-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong ty nhu vi du 1 trén day.

Vi du 4 (ER-885716): Vi du 4 dugc didu ché bang cach sir dung axit 5-(3,4-
diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo céch twong tu nhu vi du 1 trén ddy ngoai trir
viéc thiy phan dugc thuc hién trong THF va 1,4-dioxan & nhiét 46 140°C trong 10
phut bang cach sir dung 10 vi séng va san phdm thu duoc 1 chét rén sau khi trung
hoa.

Vi du 5 (ER-885717): Vi du 5 dugc diéu ché bang cach s dung axit 5-(3-
flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 6 (ER-885718): Vi du 6 dugc diu ché bing cach st dung axit 5-(3,4-
diflophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 7 (ER-885719): Vi du 7 dugc diéu ché bing cach sir dung axit 5-(2,3-
diflophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 8 (ER-885720): Vi du 8 dugc diéu ché bing cach sir dung axit 5-(2,5-
diflophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 9 (ER-885721): Vi du 9 dugc diéu ché bing cach st dung axit 5-(3,5-
diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 13 (ER-885744): Vi du 13 dugc diéu ché bing cach st dung axit 5-(3-
clophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-

aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.
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Vi du 14 (ER-886022): Vi du 14 dugc didu ché bing céch st dung axit 5-(2,3-
diclophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cich twong tu nhu vi du 4 trén day.

Vi du 15 (ER-886024): Vi du 15 dugc diéu ché bang cach st dung axit 5-(3-clo-5-
flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tw nhu vi dy 4 trén day.

Vi du 16 (ER-886025): Vi du 16 dugc didu ché bang cach sir dung axit 5-(2-clo-5-
flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 4 trén day.

Vi du 17 (ER-886032): Vi du 17 dwoc diéu ché bang cach sir dung axit 1,3-dimetyl-
5-(m-tolyloxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-aminoetyl)benzoat
hydroclorua theo cach tuong ty nhu vi du 4 trén day.

Vi du 18 (ER-886033): Vi du 18 duogc diéu ché bang cach sir dung axit 5-(3,5-
dimetylphenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic =~ va  (S)-metyl  4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 4 trén day.

Vi du 19 (ER-886035): Vi du 19 duoc diéu ché bang cach st dung axit 5-(3,5-
dimetoxyphenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic =~ va  (S)-metyl  4-(1-
aminoetyl)benzoat hydroclorua theo céch tuong tu nhu vi du 4 trén day.

Vi du 20 (ER-886045): Vi du 20 dugc diéu ché bang cach s dung axit 5-(3-
clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 21 (ER-886046). Vi du 21 dugc diéu ché bing cach si dung axit 3-
(diflometyl)-1-metyl-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 4 trén day.
Vi du 22 (ER-886061). Vi du 22 dugc didu ché bang cach st dung axit 1,3-dimetyl-
5-(3-(triflometoxy)phenoxy)-1H-pyrazol-4-carboxylic =~ va  (S)-metyl =~ 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 4 trén day.

Vi du 23 (ER-886072). Vi du 23 duoc didu ché bing cich st dung axit 5-(3-
flophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuwong ty nhu vi du 1 trén diy ngoai trir
COMU, TEA va NMP duogc str dung thay cho HATU, DIEA va DMF, va san phém

thu dugc 14 chét rén sau khi trung hoa.
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Vi du 24 (ER-886073). Vi du 24 dugc diéu ché bang cach sir dung axit 5-(3,4-
diflophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 23 trén day.

Vi du 25 (ER-886074). Vi du 25 dugc didu ché bang cach st dung axit 5-(3,4-
diclophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 23 trén day.

Vi du 26 (ER-886077). Vi du 26 dugc didu ché bang cach st dung axit 5-(3-
clophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach twong tu nhu vi du 4 trén day.

Vi du 27 (ER-886078). Vi du 27 duoc diéu ché bang cach st dung axit 3-
(diflometyl)-1-metyl-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va metyl
4-(1-aminoxyclopropyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén
day.

Vi du 28 (ER-886080). Vi du 28 dugc diéu ché bing cach st dung axit 5-(3-
(diflometoxy)phenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 23 trén day.

Vi du 29 (ER-886082). Vi du 29 dugc diéu ché bing cach sir dung axit 5-(3-
(diflometoxy)phenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach twong tw nhu vi du 23 trén day.
Vi du 30 (ER-886083). Vi du 30 dugc didu ché bing cach sir dung axit 3-
(diflometyl)-1-metyl-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (R)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi dy 4 trén day.
Vi du 31 (ER-886090). Vi du 31 dugc diéu ché bing cach s dung axit 5-(3-
(diflometoxy)phenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic va (S)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach twong tw nhu vi du 23 trén day.
Vi du 32 (ER-887480). Vi du 32 dugc didu ché biang cach st dung axit 3-
(diflometyl)-5-(3-(diflometyl)phenoxy)-1-metyl-1H-pyrazol-4-carboxylic va (S)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach tuong tw nhu vi du 4 trén day
ngoai trir san phdm dugc thu sau khi tinh ché LC/MS.

Vi du 33 (ER-887495). Vi du 33 dugc didu ché bing cach st dung axit 5-(3-
(diflometyl)phenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
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aminoetyl)benzoat hydroclorua theo cach tuong ty nhu vi du 4 trén ddy ngoai trur
HBTU, TEA va NMP dugc st dung thay cho HATU, DIEA va DMF.
Vi du 34 (ER-887995). Vi du 34 dugc diéu ché bang cach st dung axit 5-(3-
(diflometyl)phenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-metyl
4-(1-aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 33 trén day ngoai
trir sin phdm duge thu sau khi tinh ché LC/MS.
Vi du 35 (ER-888024). Vi du 35 duoc didu ché bang cach st dung axit 5-(3,4-
diclophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.
Vi du 36 (ER-888348). Vi du 36 dugc diéu ché bing cach st dung axit 5-(3,4-
diclophenoxy)-3-(diflometyl)-1-metyl- 1H-pyrazol-4-carboxylic va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.
Vi du 37 (ER-888355). Vi du 37 dugc diéu ché bing cach st dung axit 5-(3-
clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic ~va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach twong tir nhu vi du 4 trén day.
Vi du 38 (ER-888363). Khudy axit 5-(3,4-diclophenoxy)-1;mety1-3-(triﬂ0metyl)-
1H-pyrazol-4-carboxylic (104 mg, 0,0002929 mol), DMAP (17 mg, 0,000139 mol),
PS-HOBT (nap 1,00 mmol/g; 191 mg, 0,000191 mol), trong DMF 20% trong DCM
(4:1, DCM:DMF, 5,00 mL). B4 sung DPCI (140 uL, 0,0008941 mol) va lac hén
hop & nhiét do 40°C trong 12 gid. Sau d6 rira nhya lan lugt bing DCM (3 ml),
DMF (3 mL), DCM (3 ml), THF (3 ml), va sau d6 rtra lai bang DCM (3 ml), va lam
kho trong chin khéng. Khudy nhwa nay trong DMF 20% trong DCM (4:1,
DCM:DMF, 5,00 mL) va bd sung dung dich chita metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua (27 mg, 0,000118 mol) trong DMF 20%
trong DCM (5,00 mL) va DIEA (20 uL, 0,000115 mol). Lic hén hop nay & nhiét do
40°C trong 12 gi¢. Loc nhya va ria bing DCM. C6 phan dich loc gdp lai trong
chan khong thu dugc dung dich DMF. Pha lodng dung dich nay bing etyl axetat,
rira bang nudc va nude mudi, 1am khd bing MgSO4 va lam bay hoi thu dugce chét
rdn mau be. Tinh ché chit rin nay bang sic ky cot (tir 0 dén 40%) thu dugc este
metyl (18mg) du6i dang chit rin mau trang. Hoa tan este metyl ndy trong 1,4-
dioxan (1,0 mL). B sung dung dich lithi hydroxit 2,0 M (200 pL) va dun néng hdn
“hop nay ¢ nhiét do 60°C trong 12 gid. Dun néng tiép hdn hop phan tng ndy & nhiét
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d0 140°C trong 20 phut bang 16 vi séng. Axit hoa hdn hop phan tng bing dung dich
axit clohydric 1N (420 ul) va bd sung nuéc. Gom két ta thu dugc, rira bing nudc
va lam kho trong khong khi thu dwgc hop chit néu & dé muc (15,9mg, hai budce

26%) duéi dang chit rin mau tring.

Vi dy 39 (ER-880663). Vi du 39 dugc didu ché bing cach sir dung axit 5-(4-
clophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 4 trén day.

Vi dy 40 (ER-885302). Vi du 40 dwoc didu ché bing cach st dung axit 5-(4-
flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 4 trén day.

Vi du 41 (ER-885311). Vi du 41 dugc diéu ché bang cach sir dung axit 1,3-dimetyl-
5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach tuong tu nhu vi du 4 trén day.

Vi du 42 (ER-886023). Vi du 42 duoc didu ché bang cach sir dung axit 5-(2-clo-4-
flophenoxy)-1,3-dimetyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 4 trén day.

Vi du 43 (ER-885749). Vi du 43 dugc diéu ché bing cach sit dung axit 1,3-dimetyl-
5-(p-tolyloxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-aminoetyl)benzoat
hydroclorua theo cach tuong ty nhu vi du 4 trén day.

Vi du 44 (ER-888365). Vi du 44 duogc didu ché bing cach sir dung axit 1-metyl-3-
(triflometyl)-5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong ty nhu vi du 38.

Vi du 45 (ER-888367). Vi du 45 dugc didu ché bang cach st dung axit 3-
(diflometyl)-1-metyl-5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va (S)-
metyl 4-(1-aminoetyl)benzoat hydroclorua theo cach tuong ty nhu vi du 38 trén day
ngoai trir vi€c thuy phan dugc thuce hién & nhiét do 60°C trong 12 gio.

Vi du 46 (ER-888369). Vi du 46 dugc didu ché bing cach sit dung axit 5-(4-
clophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 38 trén day ngoai tru
san phdm duoc thu sau khi tinh ché bing cach s dung heptan/etyl axetat/axit

formic 1am pha dong.
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Vi du 47 (ER-888371). Vi du 47 duoc diéu ché bing cach s dung axit 5-(4-
clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic va (S)-metyl 4-(1-
aminoetyl)benzoat hydroclorua theo cach twong tu nhu vi du 38 trén day.

Vi du 48 (ER-888364). Vi du 48 dugc didu ché bing cach sir dung axit 1-metyl-3-
(triflometyl)-5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach twong ty nhu vi du 38 trén day.

Vi du 49 (ER-888366). Vi du 49 duoc diéu ché bang cach st dung axit 3-
(diflometyl)-1-metyl-5-(4-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va metyl
4-(1-aminoxyclopropyl)benzoat hydroclorua theo cach tuong tu nhu vi du 38 trén
day.

Vi du 50 (ER-888368). Vi du 50 dugc diéu ché bang cach st dung axit 5-(4-
clophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach tuong tu nhu vi du 38 trén day.
Vi du 51 (ER-888370). Vi du 51 dugc didu ché bing cach st dung axit 5-(4-
clophenoxy)-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxylic ~va metyl 4-(1-
aminoxyclopropyl)benzoat hydroclorua theo cach twong tu nhu vi du 38 trén day.

Vi du 10 (ER-885740).

xr‘i 'sfeau i
7 OH 7 N
N}N : o + H2N2©\(OH oW N}N ’ o HX@\V(OH
(o)
o]
Q, Q,
FF FF
Khudy axit 1,3-dimetyl-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic
(20 mg, 0,00007 mol), HATU (28 mg, 0,000073 mol) va DIEA (13 pL, 0,000073
mol) trong DMF (0,5 mL) trong 20 phit & RT. B sung timg giot dung dich chira
axit 4-(1-aminoxyclopropyl)benzoic (14 mg, 0,000080 mol) va DIEA (14 uL,
0,000080 mol) trong DMF (0,5 mL) va khudy hdn hgp phan tmg niy & nhiét do
phong trong 12 gid. Pha loang hdn hop phan tng nay dén 3 mL bing metanol va
tinh ché bing LC/MS (pha déng TFA 0,1% axetonitril/nuéc). Lam bay hoi cac phin

mong mudn bang Genevac thu duoc hop chét néu & ¢é muc (15 mg, 50%).
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Vi du 11 (ER-885741). Vi du 11 dugc diéu ché bing cach st dung axit 1-metyl-3-
(triflometyl)-5-(3-(triflometyl)phenoxy)-1H-pyrazol-4-carboxylic va axit 4-(1-
aminoxyclopropyl)benzoic theo cach trong tw nhu vi du 10 trén déy.
Vi dy 12 (ER-885743). Vi du 12 dugc didu ché bing cach st dung axit 5-(3-
clophenoxy)-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic =~ va  axit  4-(1-
aminoxyclopropyl)benzoic theo cach tuwong tu nhu vi du 10 trén day.

Quy trinh diéu ché metyl 4-(1-aminoxyclopropyl)benzoat hydroclorua.

TMS-diazometan N/
A OH O
0 v

Khudy axit 4-(1-aminoxyclopropyl)benzoic (1,75 g, 0,00988 mol) trong THF
(20 mL) va metanol (10 mL) trén binh d&/cach thiy. BS sung
trimetylsilyldiazometan 2,00 M trong hexan (9,9 mL, 0,020 mol) va khudy hdn hop

Budc 1:

ndy & nhiét ¢ phong trong 12 gid. C6 hdn hop phan tmg thanh diu nhét, ddu nay
hoa rin khi dé yén thu dwgc chét rin két tinh. Lam kho nguyén liéu thd trén day
chuyén chan khong cao trong 12 gid thu dwoc metyl 4-(1-

aminoxyclopropyl)benzoat (1,65 g, 87%) dudi dang chit rdn mau néu xam.

HC12,0M trong dioxan
o’ oA MY
‘ LOH HG! AN O
0

Bd sung hydroclorua 2,0 M trong ete (6,0 mL, 0,012 mol) vao dung dich
chira ER-886774-00 (1,63 g, 0,0085 mol) trong etyl axetat (10 mL). Sau khi khudy

trong vai phut, cd hén hop phéan Ung dé thu duoc hop chét néu & d& muc (hiéu suét

Budc 2:

dinh lugng) duédi dang chét rin mau nau xam.
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Béng 1. S6 liéu phan tich ciia cac hop chit c6 cong thuc I duge néu lam vi du

Vi
du

Cau trac

S6 ER

Dit liéu 1H NMR

ER-885289-00

1H NMR (400 MHz, CD30D) &
ppm 8,56 (1H, d), 7,87 (2H, m),
7,30 (1H, m), 7,18 (2H, d), 7,08
(1H, t), 6,88 (1H, m), 4,96 (1H,

m), 3,78 (3H, s), 1,34 (3H, d)

\

Mé

*\r*@
w@

Q

ER-885290-00

1H NMR (400 MHz, CD30D) 5
ppm 7,88 (1H, d), 7,80 (2H, d),
7,49 (2H, m), 7,30 (1H, br. s.),
7,13 (2H, d), 4,99 (1H, m), 3.64
(3H, s), 2,37 (3H, m), 1,32 (3H,
d)

*fm

ER-885291-00

1H NMR (400 MHz, CD30D) 8
ppm 8,60 (1H, d), 7,81 (2H, d),
7,51 2H, m), 7,39 (1H, s), 7,18
(3H, m), 4,92 (1H, m), 3,79 (3H,
s), 1,30 (3H, d)

e

F
oMe

Z

H (@)

@

ER-885716-00

1H NMR (400 MHz, CD30D) 5
ppm 7,84 (2H, d), 7,42 (1H, d),
7,15 (2H, d), 7,13 (14, d), 6,83
(1H, dd), 5,01 (1H, q), 3,62 (3H,
s), 2,35 (3H, s), 1,36 (3H, d)

Me

Iz

ER-885717-00

1H NMR (400 MHz, CD30D) &
ppm 7,8 (3H, m), 7,34 (1H, m),

7,14 (2H, d), 6,91 (1H, m), 6,73
(2H, m), 5 (1H, q), 3,61 (3H, s),
2,35 (3H, s), 1,34 (3H, d)
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ER-885718-00

1H NMR (400 MHz, CD30D) 5
ppm 7,86 (3H, m), 7,19 (3H, m),
6,92 (1H, m), 6,68 (1H, m), 5,02
(1H, q), 3,61 (3H, s), 2,34 (3H, s),
1,37 (3H, d)

ER-885719-00

1H NMR (400 MHz, CD30D) &
ppm 8,01 (1H, d), 7,84 (2H, d),
7,19 (2H, d), 7,01 (2H, m), 6,58
(1H, m), 4,99 (1H, q), 3,66 3H,
s), 2,33 BH, s), 1,37 3H, d)

ER-885720-00

1H NMR (400 MHz, CD30D) 5
ppm 8,06 (1H, d), 7,85 (2H, d),
7,22 3H, m), 6,87 (1H, m), 6,63
(1H, m), 5 (1H, q), 3,66 3H, s),
2,32 3H, s), 1,37 (3H, d)

ER-885721-00

1H NMR (400 MHz, CD30D) 5
ppm 7,97 (1H, d), 7,85 (2H, d),
7,18 (3H, m), 6,89 (1H, d), 5,03
(1H, q), 3,62 3H, s), 2,35 (3H, 5),
1,38 3H, d)

ER-885740-00

1H NMR (400 MHz, CD30D) &
ppm 8,45 (1H, s), 7,79 (2H, d),
7,59 (1H, m), 7,52 (1H, m), 7,36
(1H, s), 7,21 (1H, dd), 7,03 (2H,
d), 3,67 3H, s), 2,38 (3H, 5), 1,22
(2H, m), 0,91 (2H, m)

ER-885741-00

1H NMR (400 MHz, CD30D) &
ppm 9,03 (1H, s), 7,77 (2H, d),
7,58 (2H, m), 7,46 (1H, s), 7,26
(1H, d), 7,03 (2H, d), 3,83 (3H, s),
1,20 (2H, m), 0,84 (2H, m)
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R F 1H NMR (400 MHz, CD30D) &
0 ppm 7,80 (2H, d), 7,39 (1H, m),
7 N 7,26 (1H, d), 7,17 (1H, t), 7,04
y | H oH (2H, d), 6,97 (1H, dd), 3,82 (3H,
21, o ER-885743-00 | gy, 1,23 (2H, m), 0,92 (2H, m)
@ T
Cl
Me O Me 1H NMR (400 MHz, CD30D) &
\ N ppm 7,83 (2H, d), 7,32 (1H, m),
Y Il H on 7,19 (1H, m), 7,14 (2H, d), 7,00
13 | wd o} ER-885744-00 | (1H, 1), 6,85 (1H, dd), 5,01 (1H,
o) m), 3,63 (3H, s), 2,36 (3L, s),
1,35 3H, d)
Cl
Me O Me 1H NMR (400 MHz, CD30D) 5
y N ppm 7,81 (2H, d), 7,72 (1H, d),
N\N | H oH 7,31 (1H, d), 7,14 3H, m), 6,64
14| yd 9 ER-886022-00 | (1H, d), 5 (1H, q), 3,63 (3H, s),
:l o 0 2,35 (3H, s), 1,37 GH, d)
Cl
Me O Me 1H NMR (400 MHz, CD30D) 3
/ N ppm 7,96 (1H, d), 7,85 (2H, d),
N || H oH 7,19 (2H, d), 6,98 (1H, dt), 6,79
15 Me,N o ER-886024-00 | (1H, m), 6,67 (1H, dt), 5,03 (1H,
0 qQ, 3,62 (3H, s), 2,35 (3H, s), 1,38
(3H, d)
| F
Cl
Me O Me 1H NMR (400 MHz, CD30D) 5
b N ppm 7,83 (3H, m), 7,49 (1H, dd),
N || H oH 7,18 (2H, m), 6,91 (1H, m), 6,53
16| N0 ER-886025-00 | (1H, dd), 5,01 (1H, q), 3,64 (3H,
Me :Z o o) s), 2,34 (3H, s), 1,38 (3H, d)
F
Me O Me 1H NMR (400 MHz, CD30D) §
ppm 7,78 (2H,d), 7,53 (1H,d),
o 7,24 (1H,t), 7,07 (1H,m), 7,00
17 ER-886032-00 | (1H,d), 6,72 (2H,m), 4,99 (1H,m),

=
=z
P~-45
Do
Ir=z
) ;
O

=

3,59 (3H,3), 2,35 (3H,s), 2,29
(3H,s), 1,32 (3H,d)
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1H NMR (400 MHz, CD30D) &
ppm 7,77 (2H,d), 7,47 (1H,d),
7,05 (2H,d), 6,83 (1H,s), 6,52

18 ER-886033-00 | (2H,s), 5,00 (1H,m), 3,58 (3Hs),
2,35 (3H,s), 2,24 (3H,s), 1,33
&
Me
M
Me O Me 1H NMR (400 MHz, CD30D) &
) \ ppm 7,79 (2H,d), 7,11 (2H,d),
N || H OH 6,29 (1H,t), 6,04 (2H,d), 5,00
19 Me/N 0 ER-886035-00 | (1H.m), 3,71(6H,s), 3,60 (3H.s),
o) 2,35 (3H,s), 1,36 (3H,d)
Meo/é\
OMe
F~F o0 e 1H NMR (400 MHz, CD30D) 5
ppm 8,05 (1H, m), 7,84 (2H, d),
e HJ\©Y 2,32 (dl)Hé'c9),67,20 (1H,?9),97(,1§
‘ 2H, d), 6,96 (3H, m), 4,99 (1H,
20 Me/N o OOH ER-886045-00 | 3 75 311 &) 136 (1L d)
Ve 1H NMR (400 MHz, CD30D) 5
ppm 8,11 (1H, m), 7,81 (2H, d),
7,52 2H, m), 7,37 (1H, s), 7,15
N OH (3H, m), 6,96 (1H, m), 4,97 (1H,
21| mé @ I ER-886046-00 | 9), 3,76 GH, s), 1,32 (3H, d)
QKF
£ F
Me O Me 1H NMR (400 MHz, CD30D) 5
Y N ppm 7,83 (3H, m), 7,43 (1H, t),
N || H 7,12 (3H, m), 6,95 (1H, s), 6,87
N OH (1H, dd), 5,00 (1H, quin), 3,63
5y | Ve :z o ER-886061-00 | GH, 5), 2,36 (3H, 5), 1,33 (3H, d)
(@]
A,
F
R 1H NMR (400 MHz, CD30D) &
O Me ppm 8,56 (1H,d), 7,82 (2H,d),
y N 7,33 (1H,m), 7,18 (2H,d), 6,91
N || H oH (1H,m), 6,79 (2H,m), 4,95
23 Me/N 0 ER-886072-00 | (1H,m), 3,77 (3H,s), 1,34 (3H,d)
Q.
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24

OH
O

z—g
)
O

-

ER-886073-00

1H NMR (400 MHz, CD30D) 5
ppm 8,60 (1H,d), 7,86 (2H,d),
7,19 3H,m), 6,99 (1H,m), 6,75
(1H,m), 4,97 (1H,m), 3,77 3H,s),
1,35 (3H,d)

25

mn
=
(0]

O
I

N
/;‘
F
F
o)
N
N || H
o)

o
9]

ER-886074-00

1H NMR (400 MHz, CD30D) &
ppm 8,61 (1H,d), 7,86 (2H,d),
7,40 (1H,d), 7,22 (1H,d), 7,18
(2H,d), 6,91 (1H,m), 6,89
(1H,dd), 4,96 (1H,m), 3,78
(3H,s), 1,35 3H,d)

26

=
(LN
O]

z =
N ()]
Fio
OZ: O::
(@]
T

9]

ER-886077-00

1H NMR (400 MHz, CD30D) 8
ppm 8,40 (1H, s), 7,81 (2H, d),
7,38 (1H, 1), 7,24 (1H, m), 7,06
(3H, m), 6,92 (1H, dd), 3,66 (3H,
s), 2,37 (3H, s), 1,24 (2H, m),
0,98 (2H, m)

27

n
A\

p
—_— m
O )

z

Iz
o
T

=
o _ .

&

n
-

ER-886078-00

1H NMR (400 MHz, CD30D) 6
ppm 7,78 (2H, d), 7,59 (2H, m),
7,44 (1H, s), 7,24 (1H, m), 7,00
(3H, m), 3,80 (3H, s), 1,21 (2H,
m), 0,89 (2H, m)

28

=
®
o
=
®

=
pzd
m\z, N
Qo
O Iz
)\Tl ;
M
O
o]
I

ER-886080-00

1H NMR (400 MHz, CD30D) &
ppm 7,81 (2H,d), 7,77 (1H,d),
7,35 (1H,0), 7,14 (2H,d), 6,95
(1H,m), 6,80 (1H,t), 6,78 (1H,m),
6,73 (1H,m), 5,00 (1H,m), 3,61
(3H,s), 2,35 (3H,5), 1,33 (3H.s)
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29

i

ER-886082-00

1H NMR (400 MHz, CD30D) &
ppm 8,55 (1H,d), 7,82 (2H,d),
7,34 (1H,1), 7,17 (2H,d), 6,95
(1H,m), 6,83 (1H,t), 6,80 (1H,t),
6,78 (2H,dd), 4,94 (1H,m), 3,76
(3H,s), 3,65 (3H,s), 1,32 (3H,5)

1H NMR (400 MHz, CD30D) &
ppm 8,10 (1H, d), 7,81 (2H, d),

7,52 (2H, m), 7,37 (1H, m), 7,08
(4H, m), 4,97 (1H, q), 3,76 (3H,

30 ER-886083-00 | s), 1,32 (3H, d)
F
FF
F—/" 0O Me 1H NMR (400 MHz, CD30D) &

ppm 8,02 (1H,d), 7,81 (2H,d),
7,36 (1H,t), 7,15 (2H,d), 6,98
(1H,m), 6,83 (1H,m), 6,81 (1H,1),

31| Mmé © ER-886090-00 | 6,76 (2H,dd), 4,99 (1H,m), 3,73
@ (3H,s), 1,34 3H,9)
0]
F/kF
 F o e 1H NMR (400 MHz, CD30D) &
ppm 8,01 (1H,d), 7,79 (2H,d),
N N 7,46 (1H,t), 7,36 (1H,d), 7,19
N" g OH (1H,s), 7,11 (2H,d), 7,06 (1H,m),
32| wd 5 ER-887480-00 | 6,96 (1H,t), 6,73 (1H,1), 4,95
(1H,m), 3,74 (3H,s), 1,31 (3H,s)
F
F
Me O Me 1H NMR (400 MHz, CD30D) &
y N ppm 7,77 (3H,m), 7,46 (1H,1),
N || H oH 7,34 (1H,d), 7,14 (1H,s), 7,10
N (1H,d), 7,04 (1H,m), 6,73 (1H,0),
33 | Me 0 ER-887495-00 | 4,97 (1H,q), 3,62 (3H,s), 2,35
(3H,s), 1,31 (3H,d)
F
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34

O Me

5._.Z
Z N
O
Iz
o
I

ER-887995-00

1H NMR (400 MHz, CD30D) &
ppm 8,53 (1H,d), 7,79 (2H, d),
7,43 (1H, 1), 7,34 (1H, d), 7,20
(1H,s), 7,13 (2H,d), 7,06 (1H,m),
6,72 (1H,1), 4,91 (1H,m), 3,76
(3H,s), 1,28 (3H,d)

-
-
A
o

11
=
)

N

1H NMR (400 MHz, CD30D) &
ppm 8,12 (1 H, d), 7,86 (2 H, d),
7,44 (1 H, d), 7,17 (5 H, d), 5,00

o)
Sy
N H OH (1H,q),3,76 3H,s), 1,38 3 H,
35| wd O ER-888024-00 | d)
j 0]
Cl
cl
F o 1H NMR (400 MHz, CD30D)
ppm 8,65 (1H,s), 7,81 (2H,d),
e NZ@( 7,52 (1H,d), 7,30 (1H,d), 7,03
N H OH (2H,d), 6,97 (1H,m), 6,91 (1H, 1),
36 | e 9 ER-888348-00 | 3,77 (3H,s), 1,24 (2H,dd), 0,99
@\ o (2H,dd)
Cl
Cl
FF o 1H NMR (400 MHz, CD30D)
ppm 8,63 (1H,s), 7,79 (2H,d),
aaey (i
¥ OH 1), 7/, ,d), O, ,1m),
0 INUAR e ER-888355-00 | ¢ 93 (1H,1), 3,77 (3H.s), 1,23
@ O (2H.dd), 0,96 (2H.dd)
Cl
F r 1H NMR (400 MHz, CD30D)
F q ppm 7,81 (2H,d), 7,52 (1H,d),
) N 7,33 (1H,d), 7,06 (2H,d), 7,00
N || H oH (1H,dd), 3,82 (3H,s), 1,24
38 Me/N 0 ER-888363-00 | (2H,m) ,0,95 (2H,m)
@]
I

=

Q
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Me O Me 1H NMR (400 MHz, CD30D) §
y \ ppm 7,83 2 H, s), 7,74 (1 H, d),
N\N | W on 7,33 (2H, m), 7,13 (2 H, d), 6,93
N0 (2H, m), 5,01 (1 H, m), 3,62 (3
39 Me % 0 ER-880663-00 H, S), 2,35 (3 H, S), 1’35 (3 H, d
Cl
Me O Me 1H NMR (400 MHz, CD30D) &
y N ppm 7,78 (3 H, m) 7,05 (6 H, m)
NI H OH 5,01 (1 H, m) 3,62 3 H, s) 2,35 (3
N H,s)1,35(3H,d
40 | wmé O% I | Er-sssso00 | -9 2 C D
F
Me O Me 1H NMR (400 MHz, CD30D) &
NG N ppm 7,75 (5 Hm) 7,12 (4 H,m)
Y Il H 5,01 (1 H, m) 3,63 (3 H,s) 2,37 (3
WAl OH H,s) 1,33 (3 Hd)
41 ? 0 ER-885311-00
F I
Me O Me 1H NMR (400 MHz, CD30D) &
y N ppm 7,83 (2H,m), 7,30 (1H,m),
N\N Il H oH 7,17 (2H,m), 6,95 (1H,m), 6,73
AN (1H,m), 5,00 (1H,m), 3,63 (3H.s),
F
Me O Me 1H NMR (400 MHz, CD30D) &
) N ppm 7,77 (2H,d), 7,54 (1H,d),
NI H o 7,14 (2H,d), 7,06 (2H,d), 6,80
N (2H,d), 4,99 (1H,p), 3,59 (3H,5s),
43 | Mmé S ER-885749-00

-

=
©

2,34 3H,s), 2,32 (3H,5), 1,32
(3H,d)
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1H NMR (400 MHz, CD30D) &
Me ppm 8,60 (1H,d), 7,81 (2H,d),
7,64 (2H,d), 7,15 (4H,m), 4,94
OH (1H,m), 3,77 (3H,s), 1,31 (3H,d)

ER-888365-00

¢

M

1H NMR (400 MHz, CD30D) &
ppm 8,07 (1H,d), 7,81 (2H,d),
7,66 (2H,d), 7,14 (4H,m), 6,96
OH (1H,1), 4,99 (1H,m), 3,75 (3H,s),

ER-888367-00 | 1,34 GH,d)

- =
P

=
©
M N
— M
T o o
Iz
=
®
o

F
R 1H NMR (400 MHz, CD30D)
ppm 8,53 (1H,d), 7,85 (2H,d),
N 7,30 (2H,d), 7,17 2H,d), 6,97
N\N H oH | (2H,d), 4,95 (1H,m), 3,77 (3H,s),
/ ER-888369-00 | 1,34 (3H,d)

=
)

AN AN
— -nlO — -n
o o o O
= =
. o) (0]
(0] (o)

. TH NMR (400 MHz, CD30D) 5
ppm 7,99 (1H,d), 7,85 (2H,d),
" N 7,33 (2H,d), 7,15 (2H,d), 6,96
N H OH (3H, m), 4,99 (1H,m), 3,74
ud ER-888371-00 | (3ELs), 1,36 (3H.d)
Cl
Ty TH NMR (400 MHz, CD30D) 6

ppm 9,02 (1H,s), 7,76 (4H,m),
7,24 (2H,d), 7,03 (2H,d), 3,82
OH (3H,s), 1,21 (2H,m), 0,88 (2H,m)

ER-888364-00

b

-

pzd

=
M o~ AN
Iz
O g

m
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FF o 1H NMR (400 MHz, CD30D) 5
ppm 8,64 (1H,s), 7,76 (4H,m),
am 7,22 (2H,d), 7,04 (2H,d), 6,95
NN H OH (1H,1), 3,78 (3H,s), 1,23 (2H,m),
49 | Mé 3 ER-888366-00 | 0-24 (2H.m)
F e
R F 1H NMR (400 MHz, CD30D) 5
0 ppm 7,81 (2H,d), 7,40 (2H,d),
) N 7,04 (4H,m), 3,81 (3H,s), 1,23
N || H oH (2H,m), 0,94 (2H,m)
so] N0 ER-888368-00
Me o)
Cl
FF o 1H NMR (400 MHz, CD30D) &
ppm 7,81 (2H,d), 7,41 (2H,d),
am 7,03 (4H,m), 6,94 (1H.t), 3,77
N H OH (3H,s), 1,24 (2H,m), 1,00 (2H,m)
51| wd @ ER-888370-00
o)
ci

Cac vi du 52-111
Hoat tinh sinh hoc in vitro

Thir nghiém chét chi thi CRE-PLAP: SE302 14 dong v tinh ciia dong té bao
HEK/293 ¢6 céu tric chét chi thi chira gen khoi dau véi cac yéu td dap tmg AMP
vong (cAMP response element - CRE) diéu khién phosphataza kiém (PLAP) duoc
tiét, dugc xay dung boi T. Arai, Eisai Pharamceuticals, Japan. Cac té bao nay biéu
hién EP4 ndi sinh va thé hién su cam tmg PLAP dap tng PGE2 va cic chét chu vén
khac ctia EP4, nhung khong phai cia EP1, 2 hodc 3 (s6 liéu khéng duoc chi ra). Cac
té bao dugc duy tri trong DMEM/F12 (50:50) (MediaTech) dugc bd sung FBS 10%
(Tissue Culture Biologicals) cung v6i penixilin/streptomycin. Khi dugc st dung cho
cac thir nghiém, cac té bao dugc dua vao dia 96 16 & mat do 2x10* t& bao/100 nL/18
trong méi trudng thir nghiém khong chira huyét thanh (DMEM/F12 dugc bd sung
BSA 0,1% cing v6i penixilin/streptomycin) va U trong 4-6 gio. Sau do6, cac té bao

duoc kich thich bang 3 ng.mL-! PGE2 véi su c¢6 mit hay khong c6 ER-819762 véi
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cac ndng dd khac nhau qua dém, va danh gia hoat tinh PLAP bang cach tron 15 pL
dich ni ctia méi trudong nudi cdy véi 75 uL Lumi-phos (Lumigen, Inc.) va 60 pL
dung dich dém thtr nghiém chitra 8 mmol.L-! MgSO4 trong 0,1 mol.L! dung dich
dém carbonat-bicarbonat pH=11 trong dia mau den 96 16 méi va U trong 2 gid &
nhiét d6 phong. Poc muc d§ phat quang bing may doc Envision 2102 Multilabel.

Hop chét theo sang ché dugc néu lam vi du dugc thir nghiém theo cac
phwong phép trén day trong thir nghiém chét chi thi CRE-PLAP d3 néu trén. Bang 2
dudéi day thé hién céc hgp chét theo sang ché duogc néu 1lam vi du ¢6 ICso 1én dén 5,0
uM nhu dugc xé4c dinh boi thit nghiém CRE-PLAP chuén héa da néu trén.

Bang 2. C4c gia tri ICso ctia cac hop chit dwoc néu lam vi du

Vi du Chu tric S6 ER CRE'lsz IC50
ROF
F O Me
N
N™ | H
\ OH ER-
N
S AR T | 88528900 0,045
Cl
Me O Me
7 N
N\’)“E\/;H on ER
/ -
M
>3 © 0 £85290-00 0,018
OH
ER-
Ml mé o 885291-00 0,027
F
£F
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Me o Me
N%N)\g\(o
N™ ™o ER-
/ OH
B | mé 885716-00 0.092
Cl
Cl
Me o Me
N)/jfkﬂ o
56 N™ ™o ER- 0,974
Md ( OH 885717-00 ’
F
Me o Me
N>’\/|6\|'§l o
N™ ™o ER-
OH
37 Me 885718-00 0,467
F
F
Me o Me
N%”J\Q\\/ﬁ
58 N"Ng ER- 2,666
Me { - OH 885719-00 ’
F
Me o Me
N%fL”)\Q\(O ER_
O I A OH | 88572000 2219
F
F@f
Me o Me
N)/\/Iﬁku)\©\(o
60 N0 ER- 0.846
Mé { OH 885721-00 ’
Cl
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4 N
vé ©

ER-
ol O | 88574000 0,012
F
/4 Z@\n/
1 OH
ER-
62 | mé o 885741-00 0,013
F
/4 Z@\’(
~ ER-
N OH
B 1w o 885743-00 0,038
@ ’
Cl
Me O Me
N\ﬁIU\H/k©YOH ER
5 i
64 | e f I 885744-00 0,168
Cl
Me (0] Me
\N OH ER-
(0]
65 | mé z 3 886022-00 0,719
Cl
Cl
Me O Me
N OH ER-
O
66 | m¢ I 886024-00 0,637
|
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Me (@] Me
67 1w 9 1 886025-00 4,914
Cl
F
Me O Me
N OH ER-
(@]
68 | mé z ! 886032-00 0,356
Me
Me O Me
N OH ER-
(@]
| me ( 5| 886033-00 2,122
Me
Me
Me (] Me
N)fkﬁ/k©\“/
N OH ER-
(@]
01w z U | 886035-00 3,665
MeO
OMe
F
F 0] Me
A *@Y
N OH ER-
LR W O% I 886045-00 0,018
Cl
F
F O Me
/4
N‘N/ II:l'/kﬂj\[(orl
o) ER-
2| e 886046-00 0011
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(@]
73 886061-00 0,089
@]
F%F
F
F
FLF 0O Me
7 N
N | HJ\@\W
N OH ER-
LA 0% 1 886072-00 0,132
(@)
)\©\((OH ER-
ol wé O% I | 886073-00 0,109
F
OH ER-
761w O% )\QE( 886074-00 0.01
Cl
Cl
Me 0O
N%HZQW
N OH ER-
(@)
T mé 886077-00 0,085




F F 0O
% N
N HZQ(
N OH
/ 0 ER-
78 e o 886078-00 0,009
F
£F
Me O Me
N OH ER _
/ (@] -
] me @\ o 886080-00 0,058
O
N k@\[(OH ER-
80 1y © I 886082-00 0,088
@ F
Ok
Feeh O Me
N ”m
\N OH
/ (0] ER-
81| wme o 886083-00 0.827
F
£OF
F—’ o Me
;S/TLH)\Q\“/OH
N o .
/ o} ER-
82 | md @\ 48605000 0.017
1
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F F O Me
N
N\; | H)\©\”/OH
;N0 ER-
83 | wme O | 887480-00 0.051
F
F
Me o Me
N
NN ER-
B e o 887495-00 0.219
F
F
F iv% O Me
N
N\; | HJ\@\“/OH ER
o ]
5 1 wmd o | 887995-00 0,187
F
F
Fe' 0 Me
4 N
N" | HJ\©W
N OH ER-
0]
861 mé z 5 888024-00 0,031
Cl
Cl
F F o)
4 N
N HX@\(
N OH ER-
(@]
87 1 mé 1 5 888348-00 0,017
Cl

Q




ER-
881 me , I" | 88835500 0.157
Cl
\N ZEj\n/OH ER-
(@]
9 | wé ( I 888363-00 0,008
Cl
Cl
Me (0] Me
N‘ij/LLH/k@\KOH
/ 0} ER-
20| wme @ o 880663-00 0619
Cl
Me O Me
/N 0] ER-
1 Me;t O | 88530200 0,261
F
Me O Me
/N o OH R
Me -
92 885311-00 0,273
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Me O Me
N OH
/ 0 ER-
03 | mé QC' I 8860300 4,403
F
Me (@] Me
N OH
/ 0 ER-
% | wme Q o 88574900 0,451
Me
F
F\K;(\c‘)\ Me
N N
N | 5 HJ\@\[‘/OH ER
/ -
95 | mé ? I aaga0n-00 0,028
FIN
F F (@) Me
7 N
N
\N l o HJ\@WOH ER
/ -
Me
%6 ? 0 888367-00 0,023
F TN
Me
OH ER-
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o8 888371-00 0,089
» ZQ\!)(OH 888]?6{4;-00 0,012
160 © 888366-00 0.015
1ot 485368-00 0018
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Thir nghiém gén két thu thé EP4 voi phdi tir phong xa: Thir nghiém gin két
EP4 vé6i héi tir phong xa dugce thyc hién béng cach su dung ché phém mang thu thé
EP, t4i t6 hop clia ngudi ChemiScreen tir Millipore, theo huéng din cia nha san
xuét. No6i ngrfm gon, cdc mang dugc chudn bi tir cac t& bao Chem-1 biéu hién qué
mirc ADN bb trg EP4 ctia nguoi (Millipore) duge trén véi [*H]- PGE; 1,8 nmol.L'!
va PGE; chua dugce danh ddu 5 pmol.L-1 v6i su ¢6 miat hay khong c6 cac hop chét
thir nghiém v&i cac ndng d6 khac nhau trong dung dich dém gén két (HEPES 50
mmol.L!, pH=7,4, MgCl, 5 mmol.L"!, CaCl> 1 mmol.L!, 0,2% BSA) trong dia 96
16 khong gin két, va o trong 1-2 gid' & nhiét o phong. Trude khi loc, dia loc 96 15
GF/C dugc phi polyetylenimin 0,33% trong 30 phut, sau d6 rira bang HEPES 50
mmol. L, pH=7,4, BSA 0,5%. Céc phan tng gin két dugc chuyén sang dia loc, va
rira 3 14n bang dung dich dém rtra (1 mL mdi 15 mbi 14n rira). Lam kho dia va tinh
mirc hoat tinh phong xa. Viéc gin két cic hop chét thir nghiém véi cac thu thé
prostanoid li€n quan khéac dugce thyc hién boi MDS Pharma Services (Bothell, WA)
bing cach st dung phuong phap dich chuyén phéi tir dwgc danh déu phong xa
tuong tu.

Céc hop chit theo sang ché duoc néu lam vi du duoc thir nghiém theo cac
phwong phap trén day trong thir nghiém gén két thu thé EP4 véi phéi tir phong xa da
néu trén. Bang 3 dudi ddy thé hién cac hop chét theo sang ché dugc néu lam vi du
¢6 gia tri Ki nhu duge xac dinh boi thir nghiém gin két thu thé EP4 voi phdi tir
phong xa da néu trén.

Bang 3. Céc gié tri Ki cta cac hop chit duoc néu lam vi du

Vi du CAu tric S6 ER Ki gén két EP4
M)
(0]
7 N
/ -
103 O 885290-00 0,014
F
£ F
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F
(@]
I N o
o) ER-
109 o 886078-00 0,008
F
£F
F
(0]
I N
N o H OH ER
HO \//K O | 886090-00 0.010
L
FF
F
(0]
[ B
OH
o ER-
Hi o | 88748000 0,026
F
F

Cacvidu 112-113

Hoat tinh sinh hoc in vitro

Vi dy 112: Su e ché phat trién bénh viém khép & m6 hinh CIA: Chudt DBA/1 duc
dugc gdy mién dich bang cach tiém & gbc dudi voi 0,1 mL nhii twong chira 150 pg
colagen typ II ctia bo (bCII) duge nhii hod trong CFA. Ba tudn sau khi gdy mién
dich 14n thir nhét, tit ca chudt dwoc ting cudng bang colagen typ II ciia bd duge nhil
ho4 trong ta chat Freund khéng ddy du. ER-886046 dwgc ding qua dwdng miéng
hing ngay & lidu 10, 30 hogic 100 mg.kg™! tir ngdy 20 sau khi gdy mién dich 1an dau
nhung trudc khi khéi phat bénh (danh gid kha ndng phong bénh) hodc sau khi phat
bénh (danh gia kha néng tri liéu). Mirc d¢ nghi€ém trong cla cac tri€¢u ching viém
khop & chéan cla timg chudt duoc xép loai cach ngdy, mu ddi, theo Williams RO
(bénh viém khép gy ra do collagen 1am md hinh bénh viém khép dang thép.
Methods Mol Med 2004, 98:207-216). Céc két qua dwgc thé hién trén Fig. 1.
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Vi du 113: Sy trc ché phat trién bénh viém khép & md hinh glucoza-6-phosphat
isomeraza (G6PI): Chudt DBA/1 duc duge gdy mién dich bing céach tiém & gbc
dudi 0,15 mL nhil twong chira 300 pg protein dung hop GPI-glutation-S-transferaza
(GST) nguoi tai t6 hop (hGPI) trong CFA. ER-886046 dugc dung qua dudng miéng
hing ngay & lidu 100 mg kg tir ngdy 6 sau khi gy mién dich 14n dAu nhung trudce
khi khoi phat bénh (danh gia kha ning phong bénh) hodc sau khi phat bénh (danh
gi4 kha nang tri liéu). M3i nhom diéu trj bao gdm 6-8 chudt. Cac con bi viém khép
dugc danh gid 1am sang cach ngay béng hé théng tinh diém bénh viém khép nhu
sau (Iwanami K, Matsumoto I, Tanaka-Watanabe Y, Mihira M, Ohsugi Y, Mamura
M et al. Crucial role of IL-6/IL-17 axis in the induction of arthritis by glucose-6-
phosphate isomerase. Arthritis Rheum 2008, 58:754-763.): 0 = Kkhong c6 bing
chiing viém, 1= viém kho théy hodc phu cuc bg, 2 = sung dugc xac dinh dé dang
nhung cuc by & bé mat lung hodc mat bung cta chén, va diém 3 = sung trén tht ca
cac mat cia chan. Cac két qua duoc thé hién trén Fig. 2.

Mot s6 phuong an clia sang ché:

1. Hop chét c6 cong thirc I:

trong d6:

mot trong s6 Ria va Ryp 12 hydro, va gbc kia 12 metyl; hodc Ria va Rip cing
tao thanh vong xyclopropyl;

R; 13 metyl hodc flometyl (vi du, monoflometyl, diflometyl, hoajc triflometyl);

R3 1a metyl;

R4 13 hydro, halo, flometyl, metyl, metoxy, hoefu; flometoxy (vi du,
monoflometoxy, diflometoxy, hodc triflometoxy);

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 14 hydro, halo, metyl, hodc metoxy;
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R7 1a hydro, halo, metyl, hodc metoxy; va
X 1a oxy;
hoic cac mubi duge dung clia chung.

2. Hop chét theo phwong 4n 1, trong d6

mdt trong s& Ria va Rip 12 hydro, va gbc kia 14 metyl; R, 13 metyl, diflometyl,
hodc triflometyl;

R3 1a metyl;

R4 la clo, flo, triflometyl, diflometyl, metyl, metoxy, diflometoxy, hodc
triflometoxy;

Rs 1a hydro, clo, flo, metyl, hodc metoxy;

Rs va Ry 1a hydro;
hozc mudi duge dung cia ching.
3. Hop chét theo phwong 4n 2, trong d6 Rs 12 hydro; hodc mudi dugc dung cia no.
4. Hop chét theo phuong 4n 3, trong d6 R4 dugc chon tir clo, triflometyl, diflometyl,
diflometoxy, va triflometoxy;
hoic mudi duge dung cta chung.
5. Hop chét theo phuong an bat ky trong sé cac phurong 4n 1 - 4, trong d6,
mdt trong s6 Ria va Ryp 12 hydro, va gbe kia 12 metyl, va hop chit c6 cong thirc I
bao gébm hdn hop cac chit ddng phén 1ap thé;
hodc mudi dugc dung cta chung.
6. Hop chit theo phwrong 4n bat ky trong sd céc phuong 4n 1 - 4, trong do,
mdt trong s6 Ria va Rup 12 hydro, va gdc kia 12 metyl, va hop chat c6 cong thirc I
bao gdm chit ddng phan lap thé gin nhu tinh khiét;

hodc mudi dugc dung clia chung.

-63-



19942

7. Hop chét theo phuong 4n 6, trong do,
mdt trong s6 Ria va Ryp 12 hydro, va gbc kia 13 metyl, va nguyén tr carbon ctia hop
chit c6 cong thire I duge danh diu bing * hiu hét c6 cdu hinh S;
hodc mubi duge dung cuia ching.
8. Hop chét theo phurong 4n 6, trong do,
mot trc;ng s6 Ria va R 12 hydro, va gbc kia 1a metyl, va nguyén tr carbon cuia hgp
chit c6 cong thire I duge danh diu bang * hiu hét c6 cdu hinh R;
hoic mubi duoc dung cua ching.
9. Hop chét theo phwong 4n 1, trong d6
Ria va Ryp ciing tao thanh vong xyclopropyl;
R> 14 metyl, triflometyl, hodc diflometyl;
R3 14 metyl;
R4 14 triflometyl, diflometyl, clo, hodc flo;
R¢ va Ry 1a hydro;
hozc mudi duoc dung ctia chiing.

10. Hop chét theo phwong 4n 1, dugc chon tir nhém bao gom:
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Me
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F F 0

% N

N

\‘ij(:'* OH
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F

va cac mudi duge dung ciia ching.
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11. Hop chét theo phuong 4n 10, 1a:

7 N
N\N | H on
VESS
o]
F
FF ;
hodc mudi duge dung cda no.
12. Hop chét theo phuong 4n 10, 1a:
OH
(0]
Cl
Cl
hozic mudi duge dung cua no.
13. Dugc pham, chita hop chét c6 cong thirc I:
R OR1a R1bR6
2 R,
N *
N N\ H
N X COOH
R3 = |
Ré\ R4
I

trong do:

mdt trong s& Ry, va Ryp 14 hydro, va gbc kia 1a metyl; hodic Ria va Ryp ciing
tao thanh vong xyclopropyl;

R> 12 metyl hodc flometyl;

R3 1a metyl;

R4 13 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;
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Rs 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;
Re 1a hydro, halo, metyl, hodc metoxy;

R7 1a hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

hodc mudi duge dung cta ching;

va chat mang dugc dung.

14. Duoc phém, chtra hop chét theo phuong 4n 10, hodc mubi dugc dung cta no;
va chat mang duoc dung.

15. Duoc phém, chira hop chét la:

F
F O Me
N
N\N | H o
VER
O
F
FF :
hodc mubi duge dung cta no;
va chit mang duoc dung.
16. Dugc phim, chira hop chét la:
H
OH
O
Cl

hodc mudi duge dung cta no;
va chat mang dugc dung.

Ngoai ra, sdng ch€ con md t& cac phuong phép dicu tri bénh va viéc sir dung sau:
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17. Phuong phép diéu tri bénh da xo cting & dong vat c6 v, bao gdbm bude cho

dong vat ¢6 va nay dung dugc phdm chira hop chit ¢ cong thirc I:

OR R
Rz 1a R1b 6 R
* 7
; N
N \ H
N X COOH
Rs@
Ré\ R4
I

trong do:

mot trong s& Ria va Ryp 12 hydro, va gbe kia 12 metyl; hodc Ria va Ry cling
tao thanh vong xyclopropyl;

R> 12 metyl hodc flometyl;

R3 1a metyl;

R4 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 12 hydro, halo, metyl, hodc metoxy;

R7 12 hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

hoéc cac mubi dugc dung cua chung.

18. Phuong phép diéu tri bénh da xo ctmg & dong vat c6 v, bao gbm bude cho
dong vat c6 vi nay dung dugc phim chira hop chét theo phwong 4n 10;

hodc mudi duge dung ctia ching.

19. Phuong phép diéu tri bénh da xo cimg & dong vit c¢6 vu, bao gbm bude cho

dong vat c6 vi nay dung dugc phim chira hop chit c6 cong thirc I 1a:
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hodc mubi duge dung cuia nd.
20. Phuong phép diéu tri bénh da xo cimg & dong vat c6 vii, bao gdm budc cho

dong vét c6 vi nay ding dugc phdm chira hop chét c6 cong thic I 1a:

OH

Cl

hodc mudi dugc dung cua no.
21. Str dung hop chét theo phuong 4n 1 d& bao ché thudc diéu tri bénh da xo cling.
22. Phuong phép diéu tri bénh viém khép dang thip & dong vat c6 vii, bao gdm

budc cho ddng vat c6 vi nay dung dugce phim chira hop chét c6 cong thirc I:

R2 OR1a R1bR6 R
* 7
7 N
N X COOH
R3 7 |
Ré\ R4
I

trong do:
mdt trong sd Ria va Ryp 14 hydro, va gdc kia 1a metyl; hodc Ria va Rip cling

tao thanh vong xyclopropyl;
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R 12 metyl hoéc flometyl;

R3 1a metyl;

R4 12 hydro, halo, flometyl, metyl, metoxy, hoédc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Re 14 hydro, halo, metyl, hodc metoxy;

R7 13 hydro, halo, metyl, hodc metoxy; va

X la oxy;
hodc cac mudi duge dung cia ching.
23. Phuong phéap diéu tri bénh viém khép dang thip & dong vét c6 vi, bao gdbm
budc cho dong vat c6 vi ndy dung dugc phim chira hop chét theo phuong 4n 10;
hoac mubi dugc dung cda chiing.

24. Phuong phép didu tri bénh viém khép dang thip & dong vat c6 v, bao gdm

bude cho dong vét ¢6 v nay ding dugc phdm chira hop chét c6 cong thire I 1a:

F
F (e} Me
N
N\N/ H o
mé © I
F
£ F

hozc mubi duge dung ciia né.
25. Phwong phap diéu tri bénh viém khép dang thip & dong vat c6 vi, bao gbm

budc cho déng vat c6 vi nay dung dugc phdm chita hop chit c6 cong thire I 1a:

OH

Cl
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hodc mudi duge dung cta no.

26. St dung hop chit theo phuong an 1 dé bao ché thubc didu tri bénh viém khép
dang thép.

27. Phuong phép diéu tri bénh luput ban dé hé théng & dong vat c6 v, bao gém

budc cho dong vat c¢6 via nay ding dugc phdm chira hop chét c6 cong thic I:

OR R
R, 1a_ Ryp 6 R
* 7

7 N

N L
N X COOH

R3 = |

Rg\ R4
I

trong do:

mot trong s& Ria va Rip 12 hydro, va gbc kia 13 metyl; hodc Ria va Rip cling
tao thanh vong xyclopropyl;

R» 1a metyl hodc flometyl;

R3 13 metyl;

R4 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, metyl, hodc metoxy;

R7 14 hydro, halo, metyl, hodc metoxy; va

X 14 oxy;

va cac mudi duoc dung ciia ching;

28. Phuong phap diéu tri bénh luput ban d6 toan than & dong vat c6 vi, bao gdm
bude cho dong vat c6 va nay dung dwoc phadm chira hgp chit theo phuong 4n 10,
hodc mudi duge dung cua no.

29. Phuong phép diéu tri bénh luput ban d6 hé théng & dong vat co vi, bao gdm

bude cho dong vét ¢6 va ndy ding dugc phim chira hgp chat c6 cong thirc I 1a:
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OH

hodc mubi duge dung cda no.
30. Phuong phap diéu tri bénh luput ban d6 hé thdng & dong vat c6 vi, bao gbm

buéc cho ddng vat c6 vii nay ding dugc phdm chira hop chét ¢6 cong thirc I 1a:

OH

C

hodc mubi duogc dung cda no.

31. St dung hop chit theo phurong 4n 1 dé bao ché thubc diéu tri bénh luput ban do
hé théng.

32. Phuong phép diéu tri bénh dai thio duong typ 1 & dong vét c6 vi, bao gbm
buéc cho dong vat c¢6 via nay ding duge phdm chira hop chit c6 cong thirc I:

OR1a R1bR6

R2 * R7
A
N. X
N COOH
R3 @\
\/\
Rs R

4

trong do:
mdt trong s& Ria va Rup 13 hydro, va gbc kia 14 metyl; hodc Ria va Ry cing

tao thanh vong xyclopropyl;
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R> 1a metyl hodc flometyl,;

R3 1a metyl; '

R4 13 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, metyl, hodc metoxy;

R7 1a hydro, halo, metyl, hodc metoxy; va

X 12 oxy;
va cac mudi duge dung cia chiing;
33. Phuong phép diéu tri bénh dai thao dudong typ 1 & dong vat ¢ vi, bao gdm
budc cho dong vat ¢6 vii nay dung duge phdm chira hop chét theo phwong 4n 10;
hodc mubi dugc dung cia né.

34. Phuong phap didu tri bénh dai thio dwong typ 1 & dong vét c6 vi, bao gdm

buéc cho ddng vat ¢ vii ndy dung dugc phim chira hop chit c6 cong thue I 1a:

OH

hodc mudi duge dung cua no.
35. Phuong phép diéu tri bénh dai thio dudong typ 1 & dong vat c6 vii, bao gdm

budc cho dong vat ¢6 via nay ding dugc phdm chira hop chit c6 cong thirc I 1a:

b
Iz

\N OH

Cl
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hodc mudi duogc dung cua no.

36. Stt dung hop chat theo phwong 4n 1 d& bao ché thuéc didu tri bénh dai thao
dudng typ 1.

37. Phuong phép diéu trj bénh vay nén & dong vat c6 via, bao gdm bude cho dong

vét c6 vi ndy ding dugc phdm chira hop chét co cong thuc I:

Rz 0 R1 a R1 bR6 R
» 7
7 N
N, N H
N X COOH
R3 7 |
Rg\ R4
I

trong do:

mot trong s6 Ria va Rip 12 hydro, va gdc kia 1a metyl; hodic Ria va Ryp cling
tao thanh vong xyclopropyl;

R> 14 metyl hodc flometyl,;

R3 1a metyl;

R4 13 hydro, halo, flometyl, metyl, metoxy, hoic flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

R¢ 14 hydro, halo, metyl, hodc metoxy;

R7 14 hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

va cac mudi duge dung ctia chung;
38. Phuong phép diéu tri bénh vay nén & dong vét c6 v, bao gbm budc cho dong
vat c6 vu nay dung dugc phém chura hop chét theo phuong én 10;

hodc mudi dugce dung cua nd.
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39. Phuong phép diéu tri bénh vay nén & dong vat c6 v, bao gdm budc cho dong

vit c6 vii ndy ding dugce phdm chira hop chét c6 cong thuc I 1a:

F
F (0] Me
4 N
N\N I H o
vé @ I
F
e F

hodc mudi dugc dung ctia nd.
40. Phwong phép diéu tri bénh vay nén & dong vat c6 v, bao gdbm budc cho dong

vét ¢6 v ndy ding dugc phdm chira hop chét c6 cong thirc I 1a:

F
F F o)
N
N
Y I H OH
/ (@]
Me o
Cl ?
Cl

hodc mudi dugc dung cua nd.

41. Str dung hop chét theo phuong 4n 1 dé bao ché thudc diéu tri bénh vay nén.

42. Phuong phép diéu tri bénh xo vita dong mach & dong vét c6 vi, bao gdm budc

cho dong vat c6 vi nay dung dugc phém chira hop chit c6 cong thue I:

OR Re
R, 1a_ Ryp R
* 7

7 N

N L
N X COOH

Ry =~ |

Ré\ R4
I

trong do:
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mdt trong sd Ria va Ryp 14 hydro, va gbc kia 1a metyl; hodc Ria va Rip cling
tao thanh vong xyclopropyl;

R> 1a metyl hodc flometyl;

R3 1a metyl;

R4 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Re 1a hydro, halo, metyl, hodc metoxy;

R7 14 hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

va cac mudi dugc dung ctia chung;

43. Phuong phép diéu tri bénh xo vita dong mach & dong vét c6 vi, bao gdm bude
cho dong vét c6 vi nay ding dugc phdm chita hop chét theo phwong 4n 10; hodc
mudi duge dung cia nod.

44. Phuong phap diéu tri bénh xo vita dong mach & dong vat c6 vu, bao gém budc

cho ddng vat c6 vi nay ding duoc phdm chira hop chét c6 cong thire I 1a:

F
F O Me
Z N
N\N I H oh
mé @ I
F
£ F

hozc mubi duge dung cia né.
45. Phuong phép diéu tri bénh xo vita ddng mach & dong vat c6 v, bao gdbm budc

cho ddng vat c¢6 vi nay ding duge phdm chira hgp chit c6 cong thire I 1a:
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OH

Cl

hodc mubi dugc dung cda no.

46. St dung hop chét theo phuong 4n 1 dé bao ché thube didu tri bénh xo vita dong
mach.

47. Phuong phép diéu tri chimg dau do viém & dong vat c6 v, bao gdém bude cho

dong vat c6 vii nay ding duge phim chira hop chét c¢6 cong thuc I:

OR R
R, 1a, Rqp 6 R
* 7
; N
N\ H
N X COOH
R3 =z |
Ré\ Rq
I

trong do:

mdt trong s6 Ria va Rip 12 hydro, va gbc kia 1a metyl; hodc Ria va Ry cling
tao thanh vong xyclopropyl;

R> 14 metyl hodc flometyl;

R3 1a metyl;

R4 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, metyl, hodc metoxy;

R7 14 hydro, halo, metyl, hodc metoxy; va

X 1a oxy;
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va cadc muodi duge dung cua ching;

48. Phuong phap diéu tri ching dau do viém & dong vat c6 vi, bao gdm bude cho
dong vat c6 v nay dung dugc phdm chira hop chét theo phuong 4n 10; hodc mudi
dugce dung cda no.

49. Phuong phap diéu tri chung dau do viém & dong vat ¢é vii, bao gdbm budc cho

dong vt c6 vl nay ding duge phdm chira hop chét c6 cong thure I 1a:

hodc mudi duge dung cua nd.

50. Phuong phap diéu tri chimg dau do viém & dong vét c6 vi, bao gbm budc cho

dong vat c6 va nay ding duoc phdm chira hop chét c6 cong thirc I 1a:

OH

hodc mubi dugc dung cua nd.

51. Str dung hop chit theo phuong an 1 @& bao ché thudc didu tri chimg dau do
viém.

52. Phuong phép diéu tri ching dau than kinh & dong vét c6 vii, bao gdm budc cho

dong vat c6 vii nay ding duge phim chira hop chit c6 cong thirc I:

-80-



OR R
RZ 1a R1 b 6 R
* 7

N

N H
N X COOH

R3 7 |

R? R4
I

trong do:

mdt trong s& Ria va Ryp 12 hydro, va gbc kia 14 metyl; hodc Ria va Rup cung
tao thanh vong xyclopropyl;

R> 1a metyl hodc flometyl,

R3 1a metyl;

R4 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Re 1a hydro, halo, metyl, hodc metoxy;

R7 1a hydro, halo, metyl, hodc metoxy; va

X 12 oxy;

va cac mudi duge dung cta chung;

53. Phuong phép diéu tri chitng dau than kinh & dong vat c6 v, bao gdbm budc cho
dong vat c6 vii ndy dung duge phdm chira hop chét theo phwong 4n 10; hodc mudi
dugce dung ctia nd.

54. Phuong phap diéu tri chimg dau than kinh & dong vat c6 v, bao gdm bude cho

dong vat c6 vii nay ding duge phim chira hop chit c6 cong thic I 1a:
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OH

hodc mudi dugc dung cua no.

55. Phuong phép diéu tri chitng dau than kinh & dong vat c6 v, bao gbm bude cho

dong vat c6 vi nay dung duge phim chira hop chét c6 cong thire I 1a:

OH

Cl

hodc mudi dugc dung cuta no.

56. St dung hop chét theo phuong 4n 1 dé bao ché thudc didu tri chitng dau than
kinh.

57. Phwong phép diéu tri ching dau lién quan dén dau nira ddu & dong vat c6 vu,
bao gdbm budc cho dong vat cé vii ndy ding dugc phim chira hop chét c6 cong thirc
I:

OR R
R2 1a R1b 6 R
* 7
N
N/ \ H
N X COOH
R3 7 |
R? R4
I

trong do:
mdt trong s6 Ria va Rip 12 hydro, va gbc kia 1a metyl; hodc Ris va Rip cing

tao thanh vong xyclopropyl;
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R> 1a metyl hodc flometyl;
R3 1a metyl;
R4 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;
Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;
Rs 14 hydro, halo, metyl, hodc metoxy;
R7 1a hydro, halo, metyl, hodc metoxy; va
X 1a oxy;
va cac mudi duge dung cda chung;

58. Phuong phép diéu tri chimg dau lién quan dén dau nira ddu & dong vat c6 vu,
bao gdm budc cho dong vat cé vi nay ding dugc phdm chira hop chit theo phuong
an 10; hodc mubi dugc dung cuia nd.

59. Phuong phép diéu tri ching dau lién quan dén dau nira dau & dong vat co vi,
bao gdm bude cho dong vét c6 vii nay ding dugc phim chtra hop chét c6 cong thirc

I la:

pza
I=

hodc mudi duge dung cta no.
60. Phuong phap diéu tri chimg dau lién quan dén dau nira dau & dong vat c6 v,
bao gbm budc cho dong vat ¢6 vi nay ding dugc pham chira hop chit c6 cong thirc

Ila:
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Iz

OH

Cl

hodc mudi dugce dung cta né.

61. Str dung hop chit theo phuong 4n 1 dé bao ché thudc didu tri chimg dau lién
quan dén dau nira dAu.
62. Phuong phap diéu tri bénh viém dbt séng & dong vat c6 vi, bao gbm budc cho

dong vat c6 vii nay ding dugc phdm chira hop chét c6 cong thie I:

OR R
Ry 1a_ Rqp B R
* 7

7 N

N N H
N X COOH

R3 7 |

Ré\ R4
I

trong do:

mdt trong s Ria va Rup 13 hydro, va gdc kia 1a metyl; hodc Ria va Rip cling
tao thanh vong xyclopropyl;

R> 1a metyl hodc flometyl,

R3 14 metyl;

R4 13 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 12 hydro, halo, metyl, hodc metoxy;

R7 14 hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

va cac muodi duge dung clia ching;
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63. Phuong phap diéu tri bénh viém dbt séng & dong vét c6 vi, bao gdm budc cho
dong vat c6 vii ndy ding dugc phdm chira hop chét theo phuong 4n 10; hodc mudi
dugc dung cla nd.

64. Phuong phap diéu trj bénh viém ddt sbng & dong vat c6 v, bao gdm bude cho

dong vat c6 via nay dung dugc phdm chira hop chét c6 cong thirc I 1a:

hodc mudi dugc dung cua no.
65. Phuong phap didu tri bénh viém dbt séng & dong vat c6 vi, bao gdm bude cho

dong vat ¢6 va nay ding duoc phim chira hop chét ¢6 cong thire I 1a:

F
F\Xg(i
7 N
N
N ! HZ@YOH
Me 0
© o)
(o] i
Cl
hodic mudi dugc dung cia né.
66. St dung hop chét theo phuong 4n 1 dé bao ché thubc didu tri bénh viem bt
song.
67. Phuong phép diéu trj bénh ung thu & dong vat c6 vi, bao gdm budc cho dong

vét ¢6 va ndy ding dugc phdm chira hop chét c6 cong thirc I:

OR Rg
R2 1a R1b 6 R
* 7
; N
N W\ H
N X COOH
Ry =~ l
Ré\ Ry

trong do:
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mot trong s6 Ria va Ryp 14 hydro, va gbc kia 1a metyl; hodc Ris va Ryp cling
tao thanh vong xyclopropyl;

Ro 12 metyl hodc flometyl;

R3 1a metyl;

R4 12 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 14 hydro, halo, metyl, hodc metoxy;

R7 13 hydro, halo, metyl, hodc metoxy; va

X 14 oxy;
va cac mudi duge dung ctia ching;
68. Phuong phép diéu tri bénh ung thu & dong vét c6 vii, bao gbm budc cho dong
vét ¢6 vii ndy ding dugc phim chira hop chit theo phuong 4n 10;
hodc mudi dugce dung cda no.
69. Phuong phéap diéu tri bénh ung thu & dong vat ¢6 v, bao gdm budc cho dong

vét ¢6 vii ndy ding duge phim chira hop chét ¢6 cong thirc I 1a:

z
Ir=z

N OH
/

o .

hoac mudi dugc dung cta no.

70. Phuong phép didu tri bénh ung thu & dong vat c6 vii, bao gdm budc cho dong

vét ¢6 vii ndy ding duge phim chira hop chét c6 cong thirc I 1a:
RF

OH

Cl

hodc mudi dugc dung cua no.

71. Sir dung hop chit theo phwong 4n 1 & bao ché thubc didu tri bénh ung thu.
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72. Phuong phap theo phwong 4n bét ky trong sb cac phuong 4n 67 — 71, trong d6
bénh ung thu dugc chon tir nhém bao gém bénh ung thu da, bénh ung thu v, bénh
ung thu két-trl_rc trang, bénh ung thu tuyén tién liét, bénh ung thu thén, bénh ung thu
budng trimg, bénh ung thu ¢ tir cung, bénh ung thu ndi mac tir cung, u nguyén bao
x6p, bénh ung thu phdi, bénh ung thu diu va cb, u nguyén bao tiy, va bénh ung thu
duong tiét nidu.
73. Phuong phap theo phuong én 72, trong d6 bénh ung thu nay 1a bénh ung thu da.
74. Phuong phéap theo phuong én 72, trong d6 bénh ung thu nay 1a bénh ung thu va.
75. Phuong phép theo phuong an 72, trong d6 bénh ung thu nay 1a bénh ung thu
két-truc trang.
76. Phuong phéap theo phuong an 72, trong d6 bénh ung thu nay 1a bénh ung thu
tuyén tién liét.
77. Phuong phép theo phuong &n 72, trong d6 bénh ung thu nay l1a bénh ung thu
than.
78. Phuong phap theo phuong an 72, trong d6 bénh ung thu nay 1a bénh ung thu
budng tring.
79. Phuong phap theo phuong 4n 72, trong d6 bénh ung thu nay 14 bénh ung thu c¢b
tr cung.
80. Phuong phéap theo phuong én 72, trong d6 bénh ung thu nay la bénh ung thu ndi
mac tr cung.
81. Phuong phéap theo phuong &n 72, trong d6 bénh ung thu nay la u nguyén bao
x6p.
82. Phuong phap theo phuong an 72, trong d6 bénh ung thu nay 1a bénh ung thu
phoi.
83. Phuong phap theo phuong éan 72, trong d6 bénh ung thu nay 1a bénh ung thu
dau va cb.
84. Phuong phap theo phuong én 72, trong d6 bénh ung thu nay 1a u nguyén bao tay.
85. Phuong phéap theo phuong an 72, trong d6 bénh ung thu nay 1a bénh ung thu
duong tiét nidu.

Céac phuong an khéc: Trong khi céc tac gia sang ché mb ta mot sd phuong 4n
cta sang ché nay, thi hién nhién 13 cac vi du co ban c6 thé dugc thay doi dé tao ra

cac phuong 4n khéc sir dung céc hop chét va cac phuong phap ctia sang ché nay. Do
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d6, can hiéu rang pham vi cla sang ché nay dugc xédc dinh bdi cac diem yéu cau bao
ho kém theo chir khong phai bang cac phuong an cu thé dugc the hién bang cac vi

du.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thirc I:
R2 OR1a R1bR6
N+ !

N, N H
N X COOH
R3 = I

R\? R4
I

trong do:

mot trong s6 Ry, va Rip 12 hydro, va gdc kia 13 metyl; hodic Riz va Ryp cung
tao thanh vong xyclopropyl,

R> 1a metyl hodc flometyl;

R3 1a metyl;

R4 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 1a hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 12 hydro, halo, metyl, hodc metoxy;

R7 1a hydro, halo, metyl, hodc metoxy; va

X 1a oxy;

hodc mudi dugc dung ctia hop chat nay.

2. Hop chét theo diém 1, trong d6:

mot trong s6 Ria va Rip 14 hydro, va gdc kia 12 metyl; Rz 1 metyl, diflometyl,
hodc triflometyl,

R3 1a metyl;

R4 12 clo, flo, triflometyl, diflometyl, metyl, metoxy, diflometoxy, hoac
triflometoxy;

Rs 1a hydro, clo, flo, metyl, hodc metoxy;
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Rs va Ry 14 hydro;

hodc mudi dugc dung ctia hop chét nay.

3. Hop chét theo diém 2, trong d6 Rs 1a hydro; hodc mudi dugc dung cta hop chét

nay.

4. Hop chét theo diém 3, trong d6 Rs duwgc chon tir clo, triflometyl, diflometyl,

diflometoxy, va triflometoxy; hogc mudi duoc dung ciia hop chét nay.

5. Hop chét theo diém bét ki trong s cac diém 1-4, trong do,
mdt trong s6 Ria va Ryp 14 hydro, va gbc kia 1a metyl, va hop chit c6 cong thirc I
bao gdm hdn hop chit ddng phén 1ap thé;

hodc mubi duge dung ciia hop chét nay.

6. Hop chét theo diém bit ki trong s6 cac diém 1-4, trong do,
mot trong s6 Ria va Ryp 13 hydro, va gbc kia 13 metyl, va hop chit c6 cong thirc I
bao gdm chét ddng phan lap thé gan nhu tinh khiét;

hodc mudi dugc dung ciia hgp chat nay.

7. Hop chét theo diém 6, trong do,
mot trong s6 Ria va Ryp 13 hydro, va gbc kia 12 metyl, va nguyén tit carbon ctia hgp
chét co cong thirc I dugce danh dau br?lng * hiu hét c6 cAu hinh S;

hodc mudi dugc dung cia hop chét nay.
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8. Hop chét theo diém 6, trong do,
mdt trong s6 Ria va Ryp 12 hydro, va gbc kia 12 metyl, va nguyén tir carbon ciia hop
chét c¢6 cong thirc I dwoc danh ddu bang * hau hét c6 cdu hinh R;

hodc muoi dugc dung cua hgp chét nay.

9. Hop chét theo diém 1, trong do:
Ria va Ryp ciing tao thanh vong xyclopropyl;
R» 1a metyl, triflometyl, hoéc diflomety],;
R3 1a metyl;
R4 1a triflometyl, diflometyl, clo, hoac flo;
R¢ va R7 1a hydro;

hodc muoi dugc dung cua chiing.

10. Hop chét theo diém 1, duoc chon tir nhém bao gbm:

£ F
Me M
Me Q Me O M€ Me o Me
N
N o OH N o OH N o OH

/
Me Me’ [ Mé
Cl , F : F
F.'
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=z
Iz

P-4
Iz

OH

OH

va cac muodi dugc dung cda chiing.

11. Hop chét theo diém 1, 1a:

Irz

OH

hoic mubi dugc dung ctia hop chét nay.
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12. Hop chét theo diém 1, 1a:

OH

Cl

Cl

hodc muoi dugc dung cua hop chét nay.

13. Dugc pham chira hop chét c6 cong thirc I:

OR1a R1bR6

R
7 N"* "
N \ H
N X COOH

trong do:

mot trong s& Ria va Rip 13 hydro, va gde kia 12 metyl; hodc Ria va Rip cliing
tao thanh vong xyclopropyl;
R> 14 metyl hodc flometyl;

R3 1a metyl;

R4 12 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Rs 14 hydro, halo, flometyl, metyl, metoxy, hodc flometoxy;

Re 14 hydro, halo, metyl, hodc metoxy;

R7 12 hydro, halo, metyl, hodc metoxy; va

X 14 oxy;

hoc mudi duge dung cia hop chét nay;

va chat mang dugc dung.
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14. Duogc phém, chira hop chét theo diém 10, hodc mudi dugc dung cua hop chét

nay; va chét mang dugc dung.

15. Duoc phém, chira hgp chét 1a:

OH

>

hodc mudi duge dung cua hop chét nay; va chét mang dugc dung.

16. Duoc phim, chira hop chét la:

F 0
% N
N
N I H OH
/ (@]
Me o
Cl
Cl

hoac mudi duge dung cua hop chét nay; va chét mang dugc dung.

17. Hop chét theo diém 1, 1a:
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F
F 0O Me
Z N
N[ H
NN, OH
Me , 5
F
FF ]

18. Duoc phém, chira hop chit la:

F
F (0] Me
4 N
mé  © I
F
F; F

va chit mang duoc dung.
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FIG. 2
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