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Linh viee ky thuét dwoc dé cip

Sang ché dé cap dén hop chit phenoxyetyl piperidin, muéi hydroclorua cia n6

va duoc phdm chira n6. Céc hop chit nay 13 hiru hidu dé diéu tri cac réi loan sinh 1y.
Tinh trang k§y thut cia sang ché

Sang ché thudc linh vuc diéu tri cac tinh trang bénh viém, nhu bénh viém khop,
bao gébm bénh viém khép xuong man tinh va bénh viém khép dang thép, va con bao
gdm chimg dau két hop véi cac tinh trang bénh nay. Riéng & My, bénh viém khop lam
anh hudng dén hang tridu ddi twong mic bénh va 1a nguyén nhén chinh giy ra tan tét.
Viéc diéu tri thuong bao gdm NSAID (dugc chit chdng viém khong steroit) hodc cac
chét trc ché COX-2 ma c6 thé tao ra cac tac dung phu khong hay dbi véi tim mach
va/hoic da day-rudt. Do do, nhitng d6i tuong méc bénh ma co profin tim mach toi, nhu
méc bénh cao huyét ap, khong thé sir dung NSAID hozc chét trc ché COX-2. Do do,
van c¢6 nhu cdu dbi vdi cac phuwong phap khac dé diéu tri bénh viém khép xwong man
tinh va bénh viém khop dang thap, tot hon 1a khéng kém theo céac tac dung phu cla cac

phuong phéap diéu tri hién tai.

Bén kiéu phu thu thé prostaglandin E> (PGE,) da duoc nhin dang nhu sau: EP1,
EP2, EP3, va EP4. Da boc 16 ring EP4 1a thu thé quan trong nhit c6 lién quan dén
chirng dau do viém khdp trong cac md hinh dong vt ggm nhim méc bénh viém khop
dang thip va bénh viém khop xwong man tinh (Xem, vi du 4n pham: J. Pharmacol.
Exp. Ther., 325, 425 (2008)). Do do, chit d6i khang EP4 chon loc ¢6 thé 1a hiru ich
trong viéc diéu tri bénh viém khop, bao gdm chimg dau do viém khép. Ngoai ra, da
g0i ¥ ring do viéc dbi khang EP4 khong can trd qua trinh sinh téng hop prostanoit,
nhu PGI, va TxAs, chit dbi khang EP4 chon loc c¢6 thé khong ¢ tac dung phu tiém
ning dbi voi tim mach ma duge thdy voi NSAID va chét tc ché COX-2. (Xem

Bioorganic & Medicinal Chemistry Letters, 21, 484 (2011) chang han).

WO 2013/004290 boc 16 din xuét amin mach vong dung lam chit dbi khang
thy thé EP4. US 2005/0250818 boc 16 mot s6 hop chét aryl va heteroaryl amit dugc thé
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& vi tri ortho 1a cac chét dbi khang chon loc thy thé EP4 ¢6 hoat tinh giam dau. Ngoai
ra, WO 2011/102149 boc 16 mot sé hop chat 1a cac chit ddi khang EP4 chon loc ma

hitu ich trong viéc diéu tri cac bénh do IL-23 gy ra.
Ban chit ky thuit ciia sang ché

Sang ché dé xuit cac hop chét 1a cac chét irc ché chon loc EP4 so v6i EP1,
EP2, va EP3. Ngoai ra, sang ché con dé xuét cac hop chét co kha nang gay ra cac

tac dung phu ddi véi tim mach hoic da day-rudt giam so véi cac NSAID truyén théng.

Do d6, sang ché dé xuat hop chit c6 cong thirc II:

CO,H
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CO,H
OVNH
"
0 CHs X ,
Cong thue I

hodc muoi duge dung cua no.

Ban mo ta cling boc 16 phwong phap diéu tri bénh viém khép & dbi twong méc
bénh, phuong phap nay bao gdm viéc cho dbi twgng mic bénh cin diéu tri dung hop
chit ¢ cong thirc I hodic cong thirc II hodc mudi duge dung clia nd véi lugng hitu
hidu. Ban mé ta cling bdc 16 phuong phap diéu tri bénh viém khdp xuwong man tinh &
ddi twong méc bénh, phwong phap nay bao gdbm cho dbi tugng mic bénh can diéu tri
dung hop chét ¢6 cong thire I hodc cong thirc II, hodic mudi duge dung clia nd véi
lwong hiru hiéu. Ngoai ra, ban mé ta cling boc 16 phuong phap diéu tri bénh viém khép
dang thip & dbi trong mic bénh, phuong phap nay bao gdm budc cho dbi twong méc
bénh can diéu tri dung hop chit c6 cong thirc I hodc cong thirc II, hoic mudi dugce
dung cta nd véi lugng hitu hidu cla. Ban mo ta cling boc 160 phuong phap diéu tri
ching dau két hop v6i bénh viém khop & ddi twgng mac bénh, phuong phap niy bao
gdm budc cho dbi twgng méic bénh cin diéu tri dung hop chit c6 cong thirc I hoic
cong thire 11, hodc mubi dugc dung cta nd véi lugng hiru hidu. Ban mé ta con bde 19
phuong phap diéu tri chimg dau két hop voi bénh viém khép xuong man tinh hodc
bénh viém khdp dang thip & dbi twgng mic bénh, phuong phap nay bao gdm budc cho
ddi twgng méc bénh cin diéu tri ding hop chit ¢6 cong thirc I hodc cdng thie 11, hodc

muoi dugc dung cua nd véi lugng hitu hiéu.

Hon nita, sang ché con dé& xuét hop chit c6 cong thirc I hogc cong thire 11, hodc
mubi duge dung cua nd dé st dung trong diéu tri, cu thé 1a dé didu tri bénh viém khép
xuong man tinh. Ngoai ra, sang ché con dé xudt hop chét c6 cong thirc I hodc cong
thae I1, hodc mudi duoc dung cua nd dé sur dung trong diéu tri bénh viém khop dang

thép. Sang ché cling d& xuét hop chit hodc mudi dugc dung cua no dé st dung trong
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diéu tri ching dau két hop véi bénh viém khop xuong man tinh hodc bénh viém khop
dang thdp. Hon nita, ban mo ta con boc 16 viéc st dung hop chit cé cong thirc I hoic
cong thire 11, hodc mubi duge dung clia nd, dé san xuét thube diéu tri bénh viém khop
xuong man tinh. Ban mé ta con bdc 16 viéc sit dung hop chét co cong thire I hoic cong
thie I1, hodc mudi dugc dung cua nd, dé san xuét thube idu tri bénh viém khop dang
thip. Ban mo ta ciing boc 16 viée st dung hop chét c6 cong thirc I hodc cong thic II,
hodc mubdi duge dung cua nod, dé san xuét thudc didu tri ching dau két hop voi bénh

viém khop xwong man tinh hoic bénh viém khép dang thap.

Sang ché con @& xuét dugc phdm chita hop chit co cong thirc I hodc cong thirc
11, hodc mudi duoc dung cia nd, két hop voi mdt hodc nhiéu chat mang, chit pha
lodng hodc ta dugc dugce dung. Theo phuong an cu thé, dugc phidm con chira mot hodic
nhiéu chét didu tri khac. Sang ché cling bao gdm cac hgp chét trung gian méi va cac
quy trinh dé diéu ché hop chét ¢ cong thire I hodc cdng thire II, hoic mudi dugc dung
cua no.

Ngoai ra, ban md ta boc 16 phuong phap diéu tri cac tinh trang bénh viém nhu
bénh viém khop, bao gdm bénh viém khdp xwong man tinh va bénh viém khép dang
thip, & dbi twrong méc bénh, phuong phap nay bao gdm bude cho ddi twgng méc bénh
can didu tri dung chit d6i khang cua prostaglandin tién viém, nhu chit di khang EP4
v6i lugng hitu hiu, két hop voi chét diéu bién thy thé lipoxin hodc resolvin, nhu chét
diéu bién BLT-1, BLT-2, ALX/FPR1, GPR32, CysLT1, CysLT2, hoic ChemR23 véi

luong htru hiéu.

Ban md ta ciing bdc 16 phuong phap diéu tri bénh viém nhu bénh viém khop,
bao gdm bénh viém khép xwong man tinh va bénh viém khop dang thip, & dbi tuong
méc bénh, phuong phap nay bao gdm budc cho dbi twgng mic bénh céan diéu tri ding
chit rc ché prostaglandin synthaza tién viém, nhu chit (rc ché mPGES-1 véi lugng
hitu hiéu, két hop vai chét didu bién thu thé lipoxin hodc resolvin, nhu chét diéu bién
BLT-1, BLT-2, ALX/FPR1, GPR32, CysLT1, CysLLT2, hodc ChemR23 véi lugng htru

hiéu.



23791

M5 ta chi tiét sang ché

Nhu duge sit dung trong ban mo ta nay, cac thuat ngit “viée diéu tri” hodc “diéu
tri” bao gdbm viéc ngin chan, can trg, lam chdm, lam ngung hodc lam dao nguoc sy

tién trién hodc mure do trAm trong cua triéu chirng hodc roi loan hién co.

Nhu duogc st dung trong ban mé ta nay, thudt nglr “dbi twong méc bénh” 1a dé
chi dong vt c6 va, nhu chudt nhét, chudt lang, chudt cdng, cho hoidc ngudi. Can phai

hiéu riang doi twong mac bénh dugc vu tién la nguoi.

Nhu duge st dung trong ban mo ta nay, thuat ngr “luong hiru hiéu” la dé chi
lugng hodc liéu cua hop chat cta sang ché hodc mudi duge dung cua ndé ma, khi dung
du6i dang liéu don hodc da lidu cho di twong mic bénh, tao ra tac dung mong mubn &

d6i tuong méic bénh tham gia chan doan hoic diéu tri.

Luong hiru hidu c6 thé duwoc xac dinh mot cach d& dang bdi béc sy didu tri, nhu
chuyén gia trong linh vic nay, bang cach sir dung cac k¥ thudt di dugc biét dén va
bing cach quan sat cac két qua thu duge trong cac diéu kién twong tu. Trong khi xac
dinh lwong hiru hiéu déi voi ddi tugng mac bénh, nhiéu yéu t6 duoc xét dén bdi bac s§
didu tri, bao gdm, nhung khong chi giéi han &: loai dong vat ¢ vi; kich ¢& cta nd,
tudi va tinh trang strc khoé ndi chung; bénh hoic rdi loan cu thé bi mic phai; mic do
ctia hoidc sy lién quan hodc mic d6 trAm trong cta bénh hoic réi loan; su dap tng cla
mdi ddi twgng mic bénh; hop chit cu thé dugc dung; phuong thirc dung; dic diém do
sinh kha dung cua duoc phidm dugce dung; ché do liéu duoc chon; viée sit dung dugc

pham dong thoi; va cac diéu kién lién quan khac.

Cac hop chét c¢6 cong thirc I hodic cong thirc II, hoic mudi duge dung cla nod,
thuong la hitu hidu trong khoang lidu rong. Vi du, cic lidu/ngdy thuong nidm trong
khoang tir 0,01 dén 50mg/kg thé trong. Trong mot sd trudng hop, cac mic lidu lwong
nho hon gi6i han dudi ciia khoang di néu co thé 1a thich hop hon, trong khi trong cac
trudng hop khac cac lidu 16n hon nita c6 thé dwoc dung véi cac tac dung phu chép
nhan dugc va do do khoang liéu 16n hon 13 khong nhim muc dich giéi han pham vi

ctia sang ché theo cach bat ky.

Tét hon 1a, cac hop chét clia sang ché dwgc bao ché & dang dugc phim duoc
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dung theo duong bat ky ma khién cho hop chét 1a sinh kha dung. Tét nhét 13, cac dugc
phim nay dé dung qua dudng miéng. Cac duge pham va quy trinh bao ché ching da
duoc biét dén trong linh vyc nay. (Xem Remington: The Science and Practice of
Pharmacy (D.B. Troy, Editor, 21st Edition, Lippincott, Williams & Wilkins, 2006
chang han).

Cac hop chét co cong thitc I va cong thirc II 1a dic biét hiru ich trong cac
phuong phéap diéu tri theo sang ché, nhung mot sé nhom, phan tir thé va céu hinh 1a
duoc uu tién ddi voi cac hop chit co cong thirc I va II. Phin mé ta sau ddy mo ta cac
nhém, phan tr thé va ciu hinh dwoc vu tién nay. Cén phai hiéu ring su wu tién nay c6

thé ap dung cho cac phuong phap didu tri va cho cac hop chit méi clia sang ché.

TéthonAR!'1aH, R21aH, R3 1a H, va X la:

i:\1
R

T6t hon nira 1a khi R3 1a H, thi R* 12 metyl.

Tét hon nita 1a X 1a

’
’
’
g
’
’
.

Axit 4-[(1S)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-2-

carbonyl]amino]etyl]benzoic c6 cong thirc sau day:

p
O

CH,
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va muoi dugce dung cua no la duge dic biét wu tién.

Hydroclorua  cua  axit 4-[(1S)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-2-

carbonyl]amino]etyl]benzoic la dugc dic biét vu tién hon nita.

Nhu duoc st dung trong ban mé ta nay, “kPag” la dé chi kilopascal gauge;
“Boc” 1a dé chi nhom bao vé rert-butoxy carbonyl; “DMEM” 1a dé chi Dulbecco’s
Modified Eagle’s Medium; “ACN” la d& chi axetonitril; “DMSO” la @& chi
dimetylsulfoxit; “DMF” la dé chi N,N-dimetylformamit; “EtOH” 1a dé chi etanol;
“THF” la dé chi tetrahydrofuran; “MeOH” la dé chi metanol; “EtOAc” la dé chi etyl
axetat; “Et,0” 1a dé chi dietyl ete; “TBME” la dé chi tert-butyl metyl ete; “BOP” la dé
chi benzotriazol-1-yloxytris(dimetylamino)phosphon hexaflophosphat; “NaHMDS” la
dé chi natri bis(trimetylsilyl)amit; “PGE,” la dé chi prostaglandin E,; “FBS” 1a dé chi
huyét thanh bao thai bo; “IBMX” 1a dé chi (3-isobutyl-1-metylxantin); “MES” la dé
chi axit (2-(N-morpholino)etansulfonic; “HEPES” la dé chi (axit 2-[4-(2-
hydroxyetyl)piperazin-1-yl]etansulfonic); “HTRF” la dé chi k§ thuat huynh quang
duoc phan giai theo thoi gian ddng nhit; “HEK” la dé chi than cta phéi nguoi;
“HBSS” la dé chi dung dich nwdc mubi duge can bing Hank; “ECso” 1a dé chi ndng do
clia chat ma tao ra 80% hiéu qua ti da c6 thé c6 dbi voi chét; va “ICse” 1a dé chi ndng

do cua chat ma tao ra 50% su dap tng Uc ché toi da c6 thé c¢6 doi vai chat.

Mudi duge dung va phwong phap ludn chung dé bao ché ching la da dwoc biét
dén trong linh vuc nay. Xem Gould, P.L., “Salt selection for basic drugs,”
International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin, R.J., et al. “Salt
Selection and Optimization Procedures for Pharmaceutical New Chemical Entities,”
Organic Process Research and Development, 4: 427-435 (2000); va Berge, S.M., et
al., “Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19, (1977)
chéng han. Chuyén gia trong linh vuc diéu ché s& nhan thirc 16 rang cac hop chét co
cong thirc I va cong thie I dwoc chuyén hoa mét cach dé dang thanh va c6 thé duoc
tach & dang mubi duoc dung, nhu mudi hydroclorua, bang cach st dung cac ky thut
va diéu kién ma chuyén gia trong linh vuc nay biét rd. Ngoai ra, chuyén gia trong linh

vuc diéu ché sé nhan thtc rd ring cac hop chat co cong thirc I va cong thire IT duge
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chuyén hoa mot cach d& dang thanh va c6 thé duoc tach & dang axit ty do hodc bazo tu

do tir mubdi duoc dung tuong ng.

Sang ché bao gdm tit ca cac chit dong phan dbi anh hodc chit ddng phan
khong d6i quang, cling nhu hdn hop gdm cac chit dong phan dbi anh va chit dong
phan khong dbi quang clia cac hop chét bao gdm raxemat. Cac chit dong phan, chat
ddng phan di anh hodc chit ddng phan khong dbi quang riéng r& c6 thé dugc tach
ho#ic duogc phén giai boi chuyén gia trong linh vuc nay o diém thuan loi bit ky trong
quy trinh didu ché hop chéit clia sing ché bang cic phuong phap nhu cac k¥ thuat két
tinh chon loc hodc sic ky khong dbi xing (xem vi du &n phdm: J. Jacques, et al.,
"Enantiomers, Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, va E.L.
Eliel va S.H. Wilen,” Stereochemistry of Organic Compounds”, Wiley-Interscience,
1994).

Hop chét cta sang ché hoic mudi duoge dung cta nd co thé duoc diéu ché bing
nhiu quy trinh da dugc biét dén trong linh vyc nay, mot sd trong sb ching duoc minh
hoa trong cac so dd, phin didu ché va cac vi du dudi day. Cac budc didu ché cu thé dbi
v&i mdi trong sb cac con duong duge mo ta co thé duoc két hop theo cac cach khac
nhau hodc két hop véi cac budce tir cac so dd khac nhau, dé tao ra hop chét co cong
thre I, hodc mudi duge dung cta nd. Cac san pham ctia mdi budc trong so d6 dudi ddy
¢6 thé duge thu gom bing cac phwong phap théng thuong, bao gdm chiét, bay hoi, két
tinh, sic ky, loc va két tha. Cac thubc thir va nguyén liéu khdi dau 1a sin c6 dbi véi
chuyén gia trong linh vuc nay. Trir khi ¢6 quy dinh khac, tit ca cac phan tir thé 1a nhu
duoc xac dinh trén ddy. Can phai hiéu ring cac so dd, phuong phép diéu ché va vi du

khong nhdm muc dich gioi han pham vi clia sang ché theo cach bat ky.

Vi du thuc hién sang ché

Sodol
v@ﬁ” Bude A Br Buéc B CO,CH; Hcl CO,CH;
udc udc Y
HoN . BocHNv©/ BocHN\/©r Buoc C NHZ\Q/
z —_— Y —_— Y —_— Y
CHy CHj, CHy CHy
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Vi du diéu ché 1

Diéu ché (S)-N-tert-butoxycarbonyl-1-(4-bromophenyl)etylamin.

Br
BocHN\Q/

CHq

So dd 1, Budc A: B6 sung di-tert-butyldicacbonat (1,09g, 5,0mmol) vao dung
dich dang khudy chta (-)-1-(4-bromophenyl)etylamin (1,00g, 5,0mmol) trong
diclometan (10mL) & 0°C. Dé hdn hop phan tng 4m dén nhiét d6 trong phong, sau do
khudy trong hai gio. B sung axit clohydric 1M (25mL) vao hdn hop dang khuy, tiép
theo thém Et,0 (25mL) vao. Tach cac 16p va chiét 16p nudc bang Et,O (2 x 25mL).
Gom cac 16p hitu co, rira bang dung dich nude NaCl bio hoa (25mL), lam kho 16p hitu
co bang MgSOy, loc dé loai bo chét réin, va c¢6 phan dich loc dudi ap sudt giam dé thu
duoc hop chéit néu & dé muc nay & dang chat rdn mau tring (1,50g, hidu sut 99%).
Phd khéi (m/z) ("Br/*'Br) 244/246 (M + 2H — £-Bu)*, 322/324 (M + Na)*. 'H NMR
(400 MHz, CDCls): & 7,46-7,43 (m, 2H), 7,19-7,15 (m, 2H), 4,81-4,65 (m, 1H), 1,48—
1,36 (m, 12H).

Diéu ché hop chit sau day hau nhu bing phuong phap néu trong vi du didu ché
1, bing cach st dung 1-(4-bromophenyl)xyclopropanamin thay cho (-)-1-(4-

bromophenyl)etylamin:

Piéu ) .
) Tén hoa hoc Cau truc MS (m/z)
cheé so
(Br/*'Br)
tert-butyl N-[1-(4- B 1 256/258 (M +
BocHN
2 bromophenyl) o 2H - #-Bu)",
xyclopropyl]carbamat 334/336 (M +
Na)"

-10-



23791

Vi du diéu ché 3

Diéu ché metyl (S)-4-(1-tert-butoxycarbonylaminoetyl)benzoat.

CO,CHj
BocHN\/©/

CH,

So 46 1, Buoc B: B sung Pd(OAc) (120mg, 0,53mmol), 1,1°-
bis(diphenylphosphino)feroxen (355mg, 0,64mmol), (S)-N-tert-butoxycacbonyl-1-(4-
bromophenyl)etylamin (1,50g, 5,0mmol), CH3;CN khan (45mL), CH3;OH khan
(30mL), va trietylamin (1,9mL, 13,63mmol) vao ndi hap Parr kém khudy co hoc. Day
nép binh va didu ap bing cacbon monoxit dén 724kPag. Gia nhiét binh chira dén 85°C
va khudy hdn hop qua dém. Lam thong hoi binh phan Ung (Canh bao — khi déc!) va
chuyén vao binh thét ¢ day tron, trang bang CH;OH. C6 hdn hop trong diéu kién ap
sudt giam dé thu dwoc phin cin c6 mau cam. Thém nude (50mL) vao, sau d6 chiét
bang EtOAc (2 x 50mL). Rira pha hitu co gom lai bang dung dich nudc NaCl bao hoa
(25mL), sau d6 tach cac 16p, lam kho pha hitu co bang MgSOs, loc dé loai bo chét rén,
va ¢6 phin dich loc trong diéu kién ap suit giam dé thu dugc san pham thd. Tinh ché
san phém bang sic ky nhanh trén silicagel ra gidi bang -gradient tr 0% dén 60%
EtOAc/hexan. Co cac phan doan chira sin phdm mong mubn trong diéu kién ap sut
giam dé thu dugc hop chét néu & dé muc ndy & dang chét rin mau tring (1,00g, hidu
sut 72%). Phé khbi (m/z) 224 (M + 2H — t-Bu)*, 302 (M + Na)*, 581 (2M + Na)*. 'H
NMR (400 MHz, DMSO-de): 57,89 (d, J= 8,4 Hz, 2H), 7,41 (d, J= 8,2 Hz, 2H), 4,64
(dq, J= 7.4, 6,8 Hz, 1H), 3,82 (s, 3H), 1,34 (br s, 9H), 1,28 (d, J="7,2 Hz, 3H).

Diéu ché hop chét sau ddy hiu nhu bang phuong phap néu trong vi du diéu ché
3, st dung fert-butyl N-[1-(4-bromophenyl)xyclopropyl]carbamat thay cho (S)-N-zert-
butoxycacbonyl-1-(4-bromophenyl)etylamin:
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Diéu ché sé6 | Tén hod hoc Céu tric MS (m/z)
236 (M + 2H
O
metyl 4-[1-(tert- _ |- tBu)’, 314
0]
4 butoxycacbonylamino) BocHN (M + Na),
xyclopropyl]benzoat 605 (M +
Na)*
Vi du diéu ché 5

Diéu ché metyl (S)-4-(1-aminoetyl)benzoat hydroclorua.

HCl CO,CHs
NH2\/©/

CH,

So dd 1, Bude C: B sung hydroclorua (4M trong dioxan, SmL, 20mmol) vao

metyl (S)-4-(1-tert-butoxycacbonylaminoetyl)benzoat (1,00g, 3,58mmol) va khudy

hdn hop thu duge & nhiét do trong phong trong mdt gis. C6 hdn hop trong diéu kién ap

sudt giam dé thu dwoc hop chét néu & & muc nay & dang chét rin mau tring (750mg,

hiéu sufit 97%). 'H NMR (400 MHz, DMSO-ds): 5 8,57 (br s, 3H), 7,99 (d, J = 8,4 Hz,

2H), 7,65 (d, J = 8,4 Hz, 2H), 4,47 (q, J = 6,7 Hz, 1H), 3,84 (s, 3H), 1,50 (d, J = 6,8

Hz, 3H).

Diéu ché hop chét sau day hiu nhu bang phwong phap néu trong vi du diéu ché

5, st dung metyl 4-[1-(tert-butoxycacbonylamino)xyclopropyl]benzoat thay cho metyl

(S)-4-(1-tert-butoxycacbonylaminoetyl)benzoat:

Piéu ché sé | Tén hoa hoc CAu trac MS (m/z)
metyl 4-(1- HCI CO,CH,
NH 192 M +
6 aminoxyclopropyl) 2 -
benzoat hydroclorua

-12-




23791

So dd 2
| "o
OH 0 _ 0 BuécA O\)\o/
G
F Br F
Vi du diéu ché 7

Diéu ché 1-(2,2-dimetoxyetoxy)-4-flobenzen.

OJ\O/
T

So @6 2, Budc A: Hoa tan 4-flophenol (5,5g, 49,1mmol) trong axetonitril

(49mL) va xt 1y dung dich bing 2-bromo-1,1-dimetoxyetan (11,6mL, 98,1mmol) va
K>COs (16,95 g, 122,7mmol). Gia nhiét dung dich dén nhiét do hdi luu kém khudy

trong nam ngay. Loc hdn hop va cd phan dich loc trong didu kién ap sut giam. Pua

nguyén lidu tho thu duge di sic ky silicagel rira giai bang gradient tr 0% dén 50%

EtOAc/hexan. C6 dic cac phan doan chira san phim mong muén trong didu kién ap

sut giam dé thu dwoc hop chét néu & dé muc nay & dang déu khong mau (5,85g, hidu

sudt 60%). Pho khdi (m/z) 218 (M + NHy)*, 223 (M + Na)*.

So dd 3
|

~o
O/OH 0. _© Budc A O/O\)\O/
+

Br

Vi du diéu ché 8

Diéu ché (2,2-dimetoxyetoxy)xyclohexan.
o
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So db 3, Budc A: Hoa tan xyclohexanol (2,00mL, 19,1mmol) trong DMF
(9,6mL), sau d6 thém NaHMDS (dung dich 1M trong THF, 21,0mL, 21,0mmol), va
khudy dung dich & nhiét d6 trong phong trong 5 phut. BS sung 2-bromo-1,1-
dimetoxyetan (2,26mL, 19,Immol), sau d6 khudy hdn hop & nhiét do trong phong
trong khi nito trong ba ngay. Pha loang hdn hop bang EtOAc (250mL) va rira bing
dung dich nuéc NaCl bdo hoa (2 x 250mL). Lam kho pha hitu co bang MgSOs, loc va
¢b phan dich loc trong diéu kién ap suét giam. Pua nguyén lidu thd thu dugc di sic ky
silicagel rira giai bang gradient tir 0% dén 10% EtOAc/hexan. Co cac phan doan chira
san phAm mong mudn trong didu kién ap sudt giam dé thu duoc hop chét néu ¢ dé muc
nay & dang dau mau vang nhat (1,10g, hiéu suit 31%). 'H NMR (400 MHz, CDCls): &
4,47 (t, J= 5,3 Hz, 1H), 3,49 (d, J= 5,3 Hz, 2H), 3,39 (s, 6H), 3,25 (tt, J=9,2, 3,7 Hz,
1H), 1,94-1,87 (m, 2H), 1,76-1,69 (m, 2H), 1,55-1,49 (m, 1H), 1,34—1,17 (m, SH).

So db 4
~o o)
0%0/ Budc A OJJ\H
DI
F F
Vi du diéu ché 9

Diéu ché 2-(4-flophenoxy)axetaldehyt.

o\)LH
T

So dd 4, Budéc A: Hoa tan 1-(2,2-dimetoxyetoxy)-4-flobenzen (1,00g,
4,99mmol) trong cloroform (5,0mL) va xir ly hdn hop bing axit trifloaxetic (0,755mL,
9,99mmol). Khudy hdn hop & nhiét dd trong phong trong hai ngay, sau do gia nhiét
dén 65°C va khudy trong 4 gio. C6 hdn hop trong diéu kién ap sudt giam dé thu duoc
hop chét néu & d& muc nay & dang diu khong mau véi do tinh khiét khoang 70%, nhu
duoc chi ra boi phén tich 'H NMR (550mg, hiéu suit chwa duge higu chinh 71%). 'H
NMR (400 MHz, CDCl3): & 9,85 (t, J = 0,5 Hz, 1H), 7,00 (dd, J = 8,9, 8,5 Hz, 2H),
6,85 (dd, J=9,5, 4,3 Hz, 21), 4,55 (br s, 2H).
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Vi du diéu ché 10

Pidu ché 2-(xyclohexyloxy)axetaldehyt.

0]
Sht

So db 5, Budc A: Axit hoa hdn hop gdm (2,2-dimetoxyetoxy)xyclohexan va
nude (30mL) dén do pH = 1,0 bang axit sulfuric (dung dich nudc 9,0M) va ndi hdn
hop vao dau chung cit duong ngin. Lam giam ap sudt dén 26,7kPa va gia nhiét hdn
hop dén 100°C trong 1 gid. Lam ngudi hdn hop dén nhiét d6 trong phong, sau do chiét
16p nude bang TBME (2 x 75mL). Rira cac 16p hitu co gom lai bang dung dich nuée
NaHCOs3 bao hoa (75mL) va dung dich nuée NaCl bao hoa (75mL). Lam khé pha hitu
co bang MgSO4, loc va ¢b phan dich loc trong diéu kién ap suét giam dé thu duoc hop
chét néu & dé muc nay (634mg, hiéu sudt51%). 'H NMR (400 MHz, CDCL): § 9,73 (t,
J=1,0 Hz, 1H), 4,06 (d, J= 1,0 Hz, 2H), 3,31 (t, J= 9,2, 3,9 Hz, 1H), 1,95-1,89 (m,
2H), 1,79-1,68 (m, 2H), 1,57-1,50 (m, 1H), 1,39-1,20 (m, 5H).
So dd 6

jr Bud (Nj CO,CHa HCI(Nj" COH
O, [ uoc A H _BuseB Kl
N COCH, + ©/ ©/o ©/o
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Vi du diéu ché 11

Diéu ché metyl (R)-1-(2-phenoxyetyl)piperidin-2-carboxylat.

()

N~ CO,CHj
@/ 0

So dd 6, Budc A: Hoa tan metyl (R)-piperidin-2-carboxylat (5,00g, 34,9mmol)
trong DMF (87mL) va xtr Iy bang K>COs (14,482, 104,8mmol) va B-bromophenetol
(7,16g, 34,9mmol). Khudy hdn hop qua dém & 100°C. Lam ngudi hdn hop dén nhiét
d6 trong phong va thém EtOAc (250mL) vao. Rira pha hitu co bing nude (4 x 100mL)
va dung dich nuéc NaCl bao hoa (100mL). Lam khé pha hitu co qua KoCOs, loc dé
loai bo chét rén, va ¢o phan dich loc trong diéu kién ap suét giam dé thu duoc ddu mau
vang. Dua nguyén lidu thd nay di sic ky nhanh trén silicagel rira giai bang gradient tir
20% dén 100% EtOAc/hexan. Co cac phan doan chira san phdm mong muén trong
didu kién ap suét giam dé thu duoc hop chit néu & dé muc nay & dang ddu khéng mau
voi d6 tinh khiét khoang 90% bang phép phan tich 'H NMR (6,50g, hiéu sudt 64%).
Phd khdi (m/z) 264 (M + H)*. '"H NMR (400 MHz, CDCls): § 7,27 (dd, J = 8.5, 7,3 Hz,
2H), 6,93 (t, J = 7,3 Hz, 1H), 6,88 (d, J = 8,8 Hz, 2H), 4,10 (app t, J = 6,1 Hz, 2H),
3,72 (s, 3H), 3,29 (dd, J = 8,4, 4,0 Hz, 1H), 3,14 (app dt, J = 11,3, 6,4 Hz, 1H), 2,95
(app dt, J= 13,7, 6,1 Hz, 1H), 2,89 (app dt, J = 13,7, 6,1 Hz, 1H), 2,42 (ddd, J= 11,6,

7,9, 3,7 Hz, 1H), 1,90-1,82 (m, 1H), 1,79 (app td, J = 8,9, 3,8 Hz, 1H), 1,67-1,59 (m,
3H), 1,39 (app td, J = 8,8, 4,0 Hz, 1H).

Vi du diéu ché 12

Diéu ché hydroclorua cua axit (R)-1-(2-phenoxyetyl)piperidin carboxylic.

-

" CO.H
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So dd 6, Bude B: O nhiét do trong phong, hoa tan metyl (R)-1-(2-
phenoxyetyl)piperidin-2-carboxylat (6,50g, 22,2mmol) trong THF (11,1mL) va thém
NaOH (dung dich nudc 5M, 8,89mlL, 44,4mmol) va gia nhiét dén 65°C qua dém dong
thoi khudy. Thém hydroclorua (dung dich nudc SM) cho dén khi d6 pH cua pha nude
dat dén 1,0. Rira pha nude bing CH2Clh (3 x 75mL). C6 dic pha nude trong didu kién
ap sudt giam dé thu duoc chét rdn mau tring. Nghién chit rén bing EtOH (50mL), loc
dé loai bd mubi duoc tao huyén phu va cd phan dich loc trong diéu kién ap suét giam
dé thu duoc hop chét néu ¢ d& myc nay & dang chét rin mau trang (5,17g, hiéu suét
81%). Phd khéi (m/2) 250 (M + H)*. 'H NMR (400 MHz, CD30D): § 7,31 (dd, J=
8,8, 7,5 Hz, 2H), 7,02-6,97 (m, 3H), 4,47 (AB-cdp d6i ddd, J=11,5, 7,1, 3,0 Hz, 1H),
4,38 (AB-cdp doi ddd, J=11,8, 6,3, 3,1 Hz, 1H), 4,15 (dd, J= 11,2, 2,8 Hz, 1H), 3,80
(d, J=12,2 Hz, 1H), 3,73-3,68 (m, 2H), 3,29 (app td, J= 13,2, 3,8 Hz, 1H), 2,35 (d, J
— 13,5 Hz, 1H), 2,00-1,80 (m, 4H), 1,68 (app t, J = 13,1 Hz, 1H).

So dd 7

N~ CO,H HCl

CO,CH,
O e T
co,cH;  Buodc A N7
+ H2N\/©/ H
0 K 0

Buoc 13

HCI

Diéu ché metyl 4-[(18)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-2-

carbonyl]amino]etyl|benzoat.

CO,CHs
(AT
N
r) O CH,
a
So d6 7, Budc A: Hoa tan hydroclorua cua axit (R)-1-(2-phenoxyetyl)piperidin
carboxylic (750mg, 2,62mmol) va metyl (S)-4-(1-aminoetyl)benzoat hydroclorua
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(566mg, 2,62mmol) trong DMF (5,25mL) 0 nhiét do trong phong. B4 sung trietylamin
(1,65mL, 11,81mmol) vao, sau d6 thém BOP (1,51g, 3,41mmol) vao. Khudy hén hop
& nhiét do trong phong trong 3 gio, sau d6 pha loang bing EtOAc (25mL). Rira hén
hop bing dung dich nude LiCl bio hoa (2 x 25mL). Lam khd 16p hitu co bing MgSOq,
loc d& loai bo chét riin, va cb trong diéu kién ap suit gidm. Pua chét ddu mau vang-
cam thu duge di sic ky nhanh trén silicagel, rira giai bang gradient tir 0% dén 100%
EtOAc/hexan. Co cac phan doan chira san phdm mong mudn trong didu kién ap suit
giam dé thu duoc hop chét néu & d& muc nay & dang chit rin mau trang (930mg, higu
suit 86%). Phéd khdi (m/z) 411 (M + H)*. 'TH NMR (400 MHz, DMSO-d): & 8,13 (d, J
— 8.0 Hz, 1H), 7,86 (d, J = 8,3 Hz, 2H), 7,43 (d, J = 8,3 Hz, 2H), 7,24 (dd, J = 8,8, 7,4
Hz, 2H), 6,89 (1, J = 8,3 Hz, 1H), 6,85 (dd, J = 8,8, 1,0 Hz, 2H), 4,96 (app pentet, J =
7.2 Hz, 1H), 4,05-3,98 (m, 2H), 3,82 (s, 3H), 3,11 (app dt, J= 11,4, 3,7 Hz, 1H), 2,81
(dd, J=17,2, 2,8 Hz, 1H), 2,77 (app q, J = 6,8 Hz, 1H), 2,50 (app dt, /= 11,2, 6,8 Hz,
1H), 2,15 (app td, J = 11,6, 2,8 Hz, 1H), 1,68-1,61 (m, 2H), 1,59-1,40 (m, 3H), 1,36
(d, J=7,0 Hz, 3H), 1,27-1,18 (m, 1H).

Diéu ché cac hop chit sau hdu nhu bing phuong phap néu trong vi du didu ché
13, st dung mubi amoni thich hop thay cho metyl (S)-4-(1-aminoetyl)benzoat

hydroclorua:

Diéu
ché | Tén hoa hoc Céu tric MS (m/z)

sO

CO,CHs
metyl 4-[[[2R)-1-(2- O HVO/

N 7
" phenoxyetyl)piperidin-2- 2 g 397 M +
cacbonyl]amino]metyl]be @O H)*
nzoat
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metyl 4-[(15)-1-[[(2R)-1- O ’ JQ/COZCHS
.. _N

(2- N°

15 phenoxyetyl)pipericcin-2- o') AN :12; M+
cacbonyl]amino]propyl]b @
enzoat
metyl  4-[1-[[(2R)-1-(2- CO,CHg
phenoxyetyl)pipericcin-2- (le HKQ/

16 cacbonyl]amino]xyclopro H © 423 M+

(o] +
pyl]benzoat ©/ H)

So do 8
CO,CH, , CO,CH
O vEj/ Buoc A O H\/@/ 23
., _OH | HpN - ., N
N F = N™ s
Boc O CHj Boc O CHj,

Buoc B

Vi du diéu ché 17

Piéu ché mety]l 4-[(1S)-1-[[(2R)-piperidin-1-tert-butoxycacbonyl-2-

carbonyl]amino]etyl]benzoat.
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CO,CHj
) Hv(j
NS

CH,

Boc O

So dd 8, Budc A: Bd sung trietylamin (13,4mL, 96,0mmol) vao hdn hop gdm
axit (R)-N-tert-butoxycacbonylpipecolic (20,0g, 87,2mmol) va CH>Cl, (400mL) ¢ 0°C
. Sau d6, thém nho giot isobutyl cloformat (12,5mL, 96,0mmol) vao va khudy trong 20
phut. Thém metyl 4-[(S)-aminoetyl]benzoat (17,2g, 96,0mmol) vao, sau d6 ¢ hdn hop
4m dén nhiét do trong phong va khudy trong mot gio. Thém nude (300mL) vao, sau do
tach cac 10p va rira 10p hitu co bing dung dich nuéec KHSO4 1M (200mL), tiép theo
thém dung dich nuc NaCl bdo hoa (200mL) vao. Tach 16p hitu co va lam kho bang
MgSOq, sau d6 loc dé loai bo chét rin va c6 phan dich loc trng diéu kién ap suét giam
dé thu dugc hop chit néu ¢ dé muc nay & dang diu khong mau (34,0g, hiéu suét
100%). Phd khdi (m/z) 291 (M — Boc + 2H)", 413 (M + Na)*. 'H NMR (300 MHz,
CDCls): 5 7,99 (d, J = 8,2 Hz, 2H), 7,33 (d, J = 8,2 Hz, 2H), 5,14 (app pentet, J= 7,1
Hz, 1H), 4,72 (br s, 1H), 3,90 (s, 3H), 3,40 (dd, J= 6,2, 5,8 Hz, 1H), 2,63 (app td, J=
6,9, 2,4 Hz, 1H), 2,25 (br s, 1H), 1,75 (app tq, J =13.4, 6,7 Hz, 1H), 1,63-1,50 (m,
3H), 1,47 (s, 9H), 1,38 (app t, J = 5,6 Hz, 1H), 0,91 (d, J = 6,6 Hz, 3H).

Vi du diéu ché 18

Diéu ché metyl 4-[(15)-1-[[(2R)-piperidin-2-cacbonyl]amino]etyl]benzoat
CO,CH;
O T
N7
H of CH,

So dd 8, Budc B: B sung nho giot axetyl clorua (62,0mL, 871mmol) vao hdn
hop gdm EtOAc (136 mL) va EtOH (55,8mL) & 0°C, sau d6 dé hdn hgp 4m dén nhiét
do trong phong trong khoang thoi gian 30 phat. Thém dung dich chira metyl 4-[(15)-1-
[[(2R)-piperidin-1-tert-butoxycacbonyl-2-carbonyl]amino]etyl]benzoat (34,0g,
87,1mmol) trong EtOAc (136mL) vao, sau d6 khudy hdn hop phan tng & nhiét ¢
trong phong trong mét gio. Chiét hdn hop bang nude (2 x 100mL), sau d6 thém dung
dich nudc amoniac 32% vao cac 16p nude gom lai cho dén khi do pH dat dén 10. Chiét

hdn hop bang TBME (2 x 200mL), sau d6 lam khé cac 1op hitu co gom lai bang
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MgSOs, loc dé loai bo chit rén, va c6 phin dich loc trong didu kién ap suit giam dé
thu dugc hop chit néu & d& muc nay & dang chét rdn mau tring (20,2g, hiéu suit 80%).
Phé khéi (m/z) 291 (M + H)*, 581 (2M + H)*. 'H NMR (300 MHz, CDCL3): & 8,00 (d,
J= 8,5 Hz, 2H), 7,37 (d, J= 8,2 Hz, 2H), 7,15 (br d, J= 7,6 Hz, 1H), 5,14 (app pentet,
J=17,4 Hz, 1H), 3,90 (s, 3H), 3,23 (dd, /=9,9, 3,3 Hz, 1H), 3,01 (app dt, J= 11,8, 3,5
Hz, 1H), 2,68 (ddd, J= 12,1, 10,7, 3,0 Hz, 1H), 1,98-1,90 (m, 1H), 1,61-1,52 (m, 1H),
1,48 (d, J=17,1 Hz, 3H), 1,43-1,34 (m, 2H).

Vi du diéu ché 19

Pidu ché metyl 4-[(1S)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-2-

cacbonyl]amino]etyl]benzoat.

CO,CHj
) I
N ’/f Y
r) O CH,
g )

So d6 8, Budc C: Bd sung nho giot dung dich chira NalO4 (35,0g, 161,9mmol)
trong nudc (235mL) vao huyén phu chira silicagel (100g) trong CH2Cl> (705mL) &
nhiét dd trong phong. Khudy hdn hop trong 30 phut, sau d6 thém 1,2-dihydroxy-3-
phenoxypropan (21,5g, 121,4mmol), va khudy hdn hop trong 30 phut nita. Loc hdn
hop d& loai bo chét réin va tach cac 16p clia phan dich loc. Lam kho 16p hitu co bing
MgSOs4, va loc dé loai bd chit rin. Thém metyl 4-[(1S)-1-[[(2R)-piperidin-2-
cacbonyl]amino]etyl]benzoat (23,5g, 80,9mmol) vao phan dich loc, tiép theo thém
tirng phan nho natri triaxetoxybohydrua (35,7g, 161,9mmol) vao. Khudy trong mot gio
& nhiét do trong phong, sau d6 thém 32% dung dich nudc amoniac cho dén khi d6 pH
dat dén 10. Tach cac 16p va lam kho pha hitu co bang MgSOs. Loc dé loai bo chét rén,
sau d6 ¢6 phdn dich loc trong diéu kién 4p suét giam dé thu dugc vat liéu tho. Hoa tan
vat liéu trong EtOAc (300mL) va loc qua dém chira silicagel (30g). C6 phin dich loc
trong diéu kién ap sudt giam dé thu duoc 36g nguyén liéu. Thém TBME (180mL) va
gia nhiét dén 50°C. Trong khi duy tri nhiét d§ & 50°C, thém hexan (360mL) vao trong
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15 phit, sau d6 khudy trong mét gio. D& hdn hop ngudi dén nhiét do trong phong, sau
do tach chét rén bang cach loc va lam kho trong diéu kién ap suét giam dé thu dugc

hop chét néu ¢ d& muc nay & dang chat rin mau tring (16,7g, hiéu suit 50%).

So dd 9
COLH:  puge A CO,CHs
O - O O
o, - “, N
N N
Boc O CHj, H 0 CHj,
HCI
Buoc B
CO,CH;
(o I
N7
H O CH,
jon
F
Vi du diéu ché 20

Diéu ché metyl 4-[(18)-1-[[(2R)-piperidin-2-cacbonyl]amino]etyl|benzoat

hydroclorua.

HCl O CH,

So d 9, Budc A: Xu ly metyl 4-[(1S)-1-[[(2R)-piperidin-1-tert-
butoxycarbonyl-2-carbonyl]amino]etyl]benzoat  (7,80g, 19,98mmol) bang  axit
clohydric (dung dich 4M trong 1,4-dioxan, 25,0mL, 99,9mmol) va khuéy hdn hgp thu
dwoc & nhiét do trong phong trong 1 gid. C6 hdn hop trong didu kién ap sult giam dé
thu duoc hop chit néu & dé muc nay & dang chit rdn mau tring (6,0g, hiéu suat 92%)).

Phd khéi (m/z) 291 (M + H)*, 581 (2M + H)*, 603 (2M + Na)".
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Vi du diéu ché 21

Diéu ché metyl 4-[(1S)-1-[[(2R)-1-(2-(4-flophenoxy)etyl)piperidin-2-

cacbonyl]amino]etyl]benzoat.

CO,CHs
() s T
N7
H O CHj

jos

F

So db 9, Budc B: Khudy hon hop gém metyl 4-[(LS)-1-[[(2R)-piperidin-2-
cacbonyl]amino]etyl]benzoat  hydroclorua  (650mg, 1,99mmol) va  2-(4-
flophenoxy)axetaldehyt (337mg, 2,19mmol) trong DCE (9,9mL) ¢ nhiét do trong
phong trong 30 phat. Thém axit axetic (0,113mL, 1,99mmol) va natri
triaxetoxyborohydrua (590mg, 2,78mmol) vao va khudy & nhiét d¢ trong phong trong
ba ngay. Dimg phan tng bing dung dich nuéc NaHCO; bio hoa (25mL) va chiét 16p
nudce bing EtOAc (2 x 25mL). Rira cac 1p hitu co gom lai bang dung dich nuéc NaCl
bao hoa (25mL), sau d6 lam khé pha hitu co bang MgSOs, loc va co trong diéu kién ap
sudt giam. Pua dau thu duge di sic ky nhanh trén silicagel, rira giai bing gradient tir
0% dén 100% EtOAc/hexan. Co cac phan doan chira san phidm mong muén trong diéu
kién ap suét giam dé thu dugc hop chét néu & dé muc nay & dang chit rin mau tréng

(600mg, hiéu suit 70%). Phd khdi (m/z) 429 (M + H), 451 (M + Na)".

Diéu ché cac hop chét sau ddy hdu nhu bing phwong phap néu trong vi du didu

ché 21, str dung aldehyt thich hop thay cho 2-(4-flophenoxy)axetaldehyt:
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Diéu ) L MS
e s Tén hoa hoc Cau truc ()
metyl 4-[(15)-1-[[(2R)-1- O ' \/©/COZCH3
(2-(4-xyanophenoxy) /T g EH, 836 M
22 etyl)piperidin-2- /OO Ly
cacbonyl]amino]etyl]benz F
oat
metyl 4-[(15)-1-[[2R)-1- O ﬁ R 05
(2-(2-metylphenoxy) CH, N H()+,
23 etyl)piperidin-2- o
cacbonyl]amino]etyl]benz @ CH, j_éza)EM
oat
metyl 4-[(1S)-1-[[(2R)-1- () 1 ﬁ o
(2-xyclohexyloxy  etyl) ) g éHa 117 H()l\:[
24 piperidin-2-cacbonyl] o) J
amino]etyl|benzoat O/ iSI?Ia)EM
So db 10

QLT

CH 3
o CH,4 o Hs
©/ CFsCOOH
Vi du diéu ché 25
Diéu ché metyl 4-[(18)-1-[[(2R)-1-(1-metyl-2-phenoxyetyl)piperidin-2-

cacbonyl]amino]etyl|benzoat trifloaxetat.
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CO,CHs
O x Or
N7 N
O CH,
KKCHQ,
O
@ CF3COOH

So dd 10, Budc A: Khudy hdn hop gém metyl 4-[(1S)-1-[[(2R)-piperidin-2-
carbonyl]amino]etyl]benzoat hydroclorua (150mg, 0,46mmol), 1-phenoxy-2-propanon
(69ulL, 0,50mmol), DCE (2,3mL), axit axetic (26uL, 0,46mmol), va natri
triaxetoxybohydrua (136mg, 0,64mmol) & 65°C trong hai ngay. Dirng phan (mg bing
dung dich nudc NaHCOj3 bao hoa (75mL) va chiét 16p nudc bing EtOAc (75mL). Lam
khé pha hiru co bang NaxSO4, loc va cd trong diéu kién ap suét giam. Pua nguyén liu
tho di sic ky pha dao trén C18 silicagel, rira giai bang 0,1% TFA véi gradient tir 5%
dén 50% ACN/nudce. Co cac phan doan chira san pham mong mudn trong didu kién ap
sudt giam dé thu dugc hop chit néu & dé muc nay & dang ddu mau vang nhat trong hdn
hop gdm céc chit ddng phan khong ddi quang theo ty 1& 2:1 (24mg, hidu suit 10%).
Phd khéi (m/z) 425 (M + H)*.

Sodd 11

CO,CHz COyH
Sy ye () AT
T ™

: Budc A Hot N°
O CH,
g Y

Vidul

Vidul

Pidu ché hydroclorua cta axit 4-[(1S)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-2-

cacbonyl]amino]etyl]benzoic.
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CO,H
O NHJC(
N7 TN

So d6 11, Budc A: Hoa tan metyl 4-[(1S5)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-
2-cacbonyl]amino]etyl]benzoat (930mg, 2,27mmol) trong THF (4,0mL) va CH3;OH
(4,0mL) & nhiét do trong phong. Thém NaOH (dung dich nudc 1M, 4,5mL, 4,5mmol),
sau d6 khudy hdn hop thu dugc & nhiét do trong phong trong ba ngay. C6 hdn hop
phén Ung trong didu kién ap sudt gidm dé thu dugc chét rin c6 tinh dinh. Thém
hydroclorua (dung dich 4M trong dioxan, 2mL, 8mmol), va khudy manh trong 10
phat. Loai bo chit rin duoc tao huyén phu bang cach loc va cd phan dich loc trong
diu kién ap suét giam dé thu dwoc chét rin mau tring. Nghién chét rén trong dietyl ete
dang s6i (25mL), va tach chét rén dugc tao huyén phu bing viée loc dé thu dugc hop
chit néu ¢ dé muc nay (650mg, hiéu sudt 66%) & dang chét rin mau tring. Phd khéi
(m/2): 397 M + H)*. '"H NMR (400 MHz, DMSO-ds): & 12,89 (br s, 1H), 10,08 (br s,
1H), 9,41 (d, J= 7,6 Hz, 1H), 7,88 (d, J = 8,2 Hz, 2H), 7,47 (d, J = 8,2 Hz, 2H), 7,26
(dd, J = 8,4, 7,6 Hz, 2H), 6,96 (t, J = 7,2 Hz, 1H), 6,90 (d, J = 7,9 Hz, 2H), 5,02 (app
pentet, J= 7,1 Hz, 1H), 4,34-4,21 (m, 2H), 4,03 (app t, J = 10,2 Hz, 1H), 3,57 (d, J =
12,4 Hz, 1H), 3,48-3,39 (m, 1H), 3,37-3,18 (m, 2H), 2,15 (d, J = 13,5 Hz, 1H), 1,82—
1,66 (m, 4H), 1,50-1,43 (m, 1H), 1,39 (d, /= 7,2 Hz, 3H).

Diéu ché cac hop chét sau ddy hdu nhu bing phuong phap néu trong Vi du 1, stt
dung metyl este thich hgp thay cho metyl 4-[(1S)-1-[[(2R)-1-(2-phenoxyetyl)piperidin-

2-cacbonyl]amino]etyl]benzoat:
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, : , e MS
Viduso | Tén hoa hoc Cau truc
(m/z)
Hydroclorua cua axit O y \/©COZH
.., N
4-[[[(2R)-1-(2- N™
o H 0 383 (M
2 phenoxyetyl)piperidin-
_ 0 HCl +H)*
2-cacbonyl]amino]- ©/
metyl]benzoic
Hydroclorua cua axit O y \/©/COZH
., N
4-[(18)-1-[[(2R)-1-(2- N™
o H o i 411 (M
3 phenoxyetyl)piperidin- CHj
. °  Hal +H)'
2-carbonyl]amino]- ©/
propyl]benzoic
Hydroclorua cua axit O ’ CO-H
.., N
4-[1-[[(2R)-1-(2- N7
- J 0 409 (M
4 phenoxyetyl)piperidin-
0 + H)*
2-cacbonyl]amino]- ©/ HCI
xyclopropyl]benzoic
Hydroclorua cua axit CO,H
4-[(1S)-1-[[(2R)-1-(2- O Nw@
N 415 (M
5 (4-flophenoxy)etyl)- \ O CHs
D o HCI + H)"
piperidin-2-cacbonyl]- \@\
aminoJetyl]benzoic F
Hydroclorua cua axit COH
sias-gent-e | () (Nv@(
N7
y (4-xyanophenoxy)- \ O  CHy 422 (M
etyl)piperidin-2- HCI +H)"

cacbonyl]amino]etyl]-

benzoic
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. , . MS
Viduso | Tén hoa hoc Cau tric
(m/z)
Hydroclorua cua axit
CO,H
dasiene | () 1)
N7 .
- - |
; (2-metylphenoxy) ‘\ o CH 411 (M
etyl)piperidin-2- HCl o +H)*
cacbonyl]amino]etyl]- @
: HsC
benzoic
Hydroclorua cua axit CO,H
4-[(18)-1-[[(2R)-1-(2- O NH
NT 403 (M
8 xyclohexyloxyetyl)- HCI \ O CH,
+H)"
piperidin-2-cacbonyl]- O\O
amino]etyl]benzoic
So db 12
Tuyét doi Tuyét dbi
N : O HJ©/
N™ Budc A N (N :
H\CS CH, O CH
3 CH, s
° o
@ CFsCOOH
CFsCOOH

Vidu9

Diéu ché trifloaxetat cia axit 4-[(1S)-1-[[(2R)-1-(1-metyl-2-phenoxyetyl)piperidin-2-

cacbonyl]amino]etyl]benzoic.

Tuyét dbi

CO,H
(.
N
O CH,
2\ CH,
o]
@ CFsCOOH
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So dd 12, Budc A: Hoa tan metyl 4-[(LS)-1-[[(2R)-1-(1-metyl-2-
phenoxyetyl)piperidin-2-cacbonyl]amino]etyl]benzoat trifloaxetat (24mg, 0,045mmol)
trong THF (226uL) va xir Iy hdn hop bang metanol (226uL) va natri hydroxit (dung
dich nudc 1N, 170uL, 0,17mmol). Khudy hdn hop qua dém & nhiét do trong phong,
sau d6 c6 trong didu kién ap suét giam dé thu duoc chét rin c6 tinh dinh. Pua nguyén
liéu thd nay di sic ky pha dio trén C18 silicagel, rra giai bang 0,1% TFA voéi gradient
tr 5% dén 50% ACN/nude dé thu dwoc hai phan doan riéng ré, mdi phan doan chira
chét ddng phan khong ddi quang riéng ré cua san phim. C6 mdi phan doan trong diéu
kién ap sut giam, hoa tan mdi phan doan trong thé tich tdi thiéu metanol, nghién mdi
phan doan bang dietyl ete (SmL), va ¢ mdi phan doan trong didu kién ap suit giam dé
thu duoc chét ddng phan 1 (3,0mg, hiéu sudt 13%) va chét dong phan 2 (1,1mg, hiéu

suat 5%) cua hop chat néu ¢ dé muc nay ¢ dang chat ran mau trang.

Vi du 9a: Chit ddng phan chi yéu (chit dong phéan 1). Phd khéi (m/z): 411 (M + H)*.
'H NMR (DMSO-ds) 6 9,75 (br s), 9,30 (d, J = 7,4 Hz, 1H), 7,82 (d, J = 7,6 Hz, 2H),
743 (d, J = 7,6 Hz, 2H), 7,33-7,25 (m, 2H), 7,04-6,95 (m, 3H), 5,03 (app p, J = 6,8
Hz, 1H), 4,35-4,24 (m, 2H), 4,07 (dd, J = 12,1, 3,5 Hz, 1H), 3,74-3,65 (m, 1H), 3,52
(br d, J=12,5 Hz, 1H), 3,11-2,99 (m, 1H), 2,15 (br d, J = 12,4 Hz, 1H), 1,89-1,71 (m,
4H), 1,52-1,45 (m, 1H), 1,40 (d, J= 6,8 Hz, 3H), 1,33 (d, J= 6,8 Hz, 3H).

Vi du 9b: Chét déng phan thir yéu (chét ddng phan 2). Phd khdi (m/z): 411 (M + H)".

Chuyén gia trong linh vuc nay da nhan thirc 18 ring cdc mudi HCI trong céc vi
du tir 1 dén 9 duoc chuyén hoa mot cach d& dang thanh cac bazo ty do twong ng bang

cach str dung cac diéu kién da dugc biét dén trong linh vyc nay.

Gén két in Vitro voi EP1, EP2, EP3, va EP4 ctia nguoi

Céc mang hEP1 va hEP4 dugc tao ra tir té bao HEK293 tai t6 hop biéu hién 6n
dinh cac thu thé EP1 cta nguoi (86 hiéu luu trir Genbank AY275470) hodc EP4 cua
nguoi (S6 hidu Iuu trit Genbank AY429109). Cac mang hEP2 va hEP3 dugc tao ra tu
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té bao HEK293 duoc chuyén nhifm mét cach tam thoi véi plasmit thu thé EP2 (S6
hiéu luu trr Genbank AY275471) hodac EP3 (isoform VI: S6 hiéu luu trir Genbank
AY429108). Vién két té bao dong lanh duge ddng hoa trong dung dich dém dong hoa
bing cach sit dung thiét bi dong hoa Teflon/ thuy tinh. Protein mang dugc tao dich
16ng va lam dong lanh nhanh trén da kho trude khi luu trir & -80°C. Dung dich dém
déng héa chira 10mM Tris-HCI, d0 pH=7,4, 250mM sucroza, ImM EDTA, 0,3mM
indomethaxin va plus Complete™, voi EDTA, thu dugc to Roche Molecular

Biochemicals (Catalog Number 1 697 498).

Céc tri s6 Ky d6i voi [3H]-PGE, gin két véi mdi thy thé duoc xac dinh bing cac
nghién ctru gin két bdo hoa hodc sw canh tranh ddng nhit. Cac hop chét dugc thi
nghiém trong dia 96 15 st dung cac day pha loang ghp ba 14n dé tao ra duong cong 10
diém. Hop chét di pha lodng duoc U véi 20pg mang EP1/giéng, 10pg mang
EP2/giéng, lug mang EP3/giéng hodc tir 10 dén 20ug mang EP4/giéng trong 90 phiit &
25°C véi su ¢ mit cua tr 0,3 dén 0,5nM [PH]-PGE, (PerkinElmer, tir 118 dén 180
Ci/mmol). Phan ng gin két dugc thyc hién trong 200uL dung dich dém MES (10mM
MES d6 pH=6,0 v6i KOH, 10mM MgCl, va 1mM EDTA)bing céach st dung dia 15
sdu 96 13 polystyrene 0,5mL . Viéc gin két khong dic hiéu dugc tinh toan bang cach
so sanh sy gin két khi c6 mat va khong ¢6 mit 2uM PGE,. Mang dugc thu gom bing
cach loc (thiét bi thu gom TomTek), rira 4 1in bang dung dich dém lanh (10mM MES
do pH=6,0 v6i KOH, 10mM MgCl), sdy trong 10 60°C va hoat tinh phong xa dugc
dinh luong theo s6 luong/phit (CPM) st dung bd do TopCount. Phén tram gin két dic
hidu duoc tinh toan 1a phin trim gin két khi khong c6 mit chit e ché bét ky, duge
hiéu chinh dbi véi viée gan két khi c6 mit 2uM PGE,. Cac dit liéu dugc phan tich
bang cach sit dung phuong trinh logistic khong tuyén tinh 4 tham sé (ABase Equation
205) nhu dugc thé hién: y = (A+((B-A)/(1+((C/x)"D)))) trong do, y = % Uc ché dic
hiéu, A = day duong cong; B = dinh duong cong; C = ICso twong dbi = ndng do gay trc
ché 50% dya trén khoang dir lidu tir dinh dén day; D = Hill Slope = d6 ddc cta duong
cong. Su chuyén hoa K; tir gia tri ICso (Ki = ICso/(1 + [L]/Ka) trong d6 [L] la ndng do
phéi tir). Cac hop chét clia cac vi du tir 1 dén 9 & ddy dugc thir nghiém vé co ban nhu

duoc md ta trén day va thé hién tri sb K; dbi voi hEP4 nho hon khoang 1M,
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Bang 1: Gén két in vitro cia hop chat néu trong vi du 1 véi EP1, EP2, EP3 va EP4 cla

nguoi

Hop chét thir | hEP1, K (nM) | hEP2, K; (nM) | hEP3, Ki (nM) | hEP4, K; (nM)

nghiém

Vidu 1 >17500 1550 + 1860 | >14000 54+ 27 (n=7)
(n=3)

Cu thé hon 13, theo sau cac quy trinh v& co ban nhu duoc md ta trén day, cac dir
liéu trong bang 1 ching minh rang hop chét néu trong vi du 1 gin két voi hEP4 & ndng
d6 nanomol thip. Cac dit liéu trong bang 1 cling ching minh ring hop chit néu trong
vi du 1 gin két voi hEP4 manh hon nhiéu so véi hEP1, hEP2, va hEP3 cho thdy tinh
chon loc déi véi thy thé hEP4.

Hoat tinh chat d6i khang chirc nang EP4 cua nguoi in vitro

Cac thir nghiém duge thyc hién trong cac té bao HEK293 tai t6 hop biéu hién
bn dinh thy thé EP4 cta ngudi. Cac dong té bao duge duy tri bing cach nudi cdy trong
DMEM voi glucoza ¢ mirc cao va pyridoxin hydroclorua (Invitrogen) dugc bd sung
voi 10% huyét thanh bao thai bo (FBS), ImM natri pyruvat, 10mM HEPES,
500pug/mL geneticin va 2mM L-glutamin. Moi trudng nudi cdy hop dong dugc sinh
trudng & 37°C trong khong khi chira 5% CO,. Té bao dugc thu gom bing cach sir
dung 2,5% Trypsin-EDTA, dugc tao huyén phu trong moi truong dong lanh (FBS véi
6% DMSO) ¢ mat do 107 té bao/mL va cac phan phan uéc dugc luu trit trong nito
10ng. Ngay trudc khi thir nghiém, té bao dugc rd dong trong DMEM, ly tam va téi tao
huyén phu trong dung dich dém cAMP.

Mirc (e ché san sinh cAMP duoc kich thich boi PGE, béi chdt di khang EP4
duoc do bang cach st dung HTRF (Cisbio catalogue # 62AMA4PEB). Mot phin phan
wéce twong duong voi 4000 té bao duge U véi S0pL dung dich dém thtr nghiém cAMP
chita PGE; vé6i ndng do dinh trede dé tao ra ECso (0,188nM PGE, tir Sigma, catalog #
P5640-10mg) va chéit ddi khang EP4 ¢ nhiét d¢ trong phong trong 20 phut. Dung dich
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dém thu nghiém cAMP chira 500mL HBSS, 0,1% BSA, 20mM HEPES va 200uM
IBMX  (Sigma  I5879).  CJ-042794  (axit  4-{(1S)-1-[({5-clo-2-
[(4-flophenyl)oxy]phenyl} cacbonyl)amino]etyl}benzoic) dugc dung lam miu dbi
chimg duong tinh. D& do ham luong cAMP, thé tiép hop cAMP-d2 va thé tiép hop
khang cAMP-cryptat trong dung dich dém lam tan duoc 0 véi t& bao duoc xir Iy &
nhiét do trong phong trong 1 gio. Tin hiéu HTRF duoc phat hién bing cach st dung
thiét bi doc dia EnVision® (Perkin-Elmer) dé tinh toan ty 1& phét huynh quang &
665nm so v6i ty 18 phat huynh quang & 620nm. Dit liéu thd nay duoc chuyén thanh
luong cAMP (pmol/giéng) bang cach st dung duong cong tiéu chudn cAMP dugc tao
ra d6i voi mdi thir nghiém. Dit lidu dugc phén tich bang cach st dung phuong trinh
logistic khong tuyén tinh 4 tham s6 (ABase Equation 205) nhu duoc thé hién: y =
(A+H(B-A)/(1+((C/x)"D)))) trong d6, y = % trc ché dic hiéu, A = day duong cong, B =
dinh dudng cong, C = ICsp twong ddi = ndng d6 gay trc ché 50% dua trén khoang dir

liéu tir dinh dén day, D = Hill, Slope = dd dbc clia duong cong.

Theo sau cac quy trinh vé co ban nhu dugc mo ta trén ddy, cac hop chit néu
trong cac vi du tir 1 dén 9 ¢ ddy duoc thir nghiém vé co ban nhu duge mo ta trén day,
va thé hién ICso nho hon khoang 1uM. Cu thé hon 13, theo sau cac quy trinh vé& co ban
nhu duoc mo ta trén dy, hop chit néu ¢ vi du 1 ¢6 ICsp bang 6,9 + 2,50M (n=5) dugc
do & EP4 cta nguoi. Diéu nay chimg minh rang cac hop chit néu trong cac vi du tir 1

dén 9 1a cac chét dbi khang hiéu nghiém cia EP4 clia ngudi in vitro.

Hoat tinh cta chéit dbi khang chirc nang EP4 cua chudt cdng in vitro

ADN bb trg EP4 cta chudt (S hiéu luu trir Genebank# NM_03276) duoc tao
dong vao vecto pcDNA 3.1 va tiép theo dugc chuyén nhiém vao t& bao HEK293 dé
bidu hién thu thé. Dong 6n dinh EP4 cta chudt cdng duge dinh muc va sau d6 lam
dong lanh 1am ngén hang té bao d& sang loc cac hop chét tiép theo. Dé thir nghiém cac
hop chéit dbi khang EP4 trong t€ bao rEP4, 1am ra dong té bao da dong lanh va sau do
tao huyén phu chira té bao trong dung dich d&m thir nghiém cAMP. Dung dich dém
cAMP duoc tao ra bing HBSS ma khong can Phenol Red (Hyclone, SH30268) dugc
bd sung voi 20mM HEPES (Hyclone, SH30237), 0,1% BSA (Gibco, 15260) va
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125uM IBMX (Sigma, 15879). Té bao dugc dua Ién dia mau den polystyren day tron
phing nira dién tich 96 15 (Costar 3694). Cac hop chit dugc pha loang theo diy bing
DMSO dé thu duogc cac duong cong dap tng ndng do 10 diém. Sau do, thém cac hop
chit dugc pha lodng vao dung dich dém thir nghiém cAMP chita PGE, (Cayman
14010, v6i ndng d6 duoce dinh trude dé tao ra ECgo) & ty 16 DMSO/dung dich dém la
1/100. Té bao duoc xir 1y bing cac hop chét voi sy c6 mit cia PGE; (ndng d6 ECso)
trong 30 phut & nhiét dd trong phong. Ham luong cAMP duge san sinh tir té bao duoc
dinh lvong bang kit thir nghiém cAMP HTRF (Cisbio 62AM4PEC). Pia dugc doc trén
thiét bi doc dia EnVision st dung phwong thirc t6i wvu HTRF (PerkinElmer). ICso duoc
tinh toan bang cach s dung fit duong cong dap tmg liéu sigmoit hdi quy khong tuyén

tinh Graphpad Prism (v. 4).

Theo sau cac quy trinh vé co ban nhu duoc md ta trén déy, cac hop chét cia cac
vidy tir 1 dn 9 & day duoc thir nghiém vé co ban nhu dugc mo ta trén day va thé hién
ICso nho hon khoang 1uM. Cu thé hon 1, theo sau cac quy trinh v& co ban nhu dugc
moé ta trén day, hop chit cta vi du 1 c6 ICsp bang 15nM duoc do & EP4 cha chudt.
Didu nay ching minh ring cac hop chit cia cac vi du tir 1 d&n 9 1a cac chét ddi khang

hiéu nghiém cua EP4 cua chudt in vitro.

Hoat tinh cta chit d6i khang in Vitro & mau nguyén chit ctia nguoi

Céc tac dung rc ché ctia PGE» d6i voi viée san sinh TNFa dwoc cam {(mg bai
LPS tr dai thuc bao/bach cdu don nhan dwoc tin 13 do cac thy thé EP4 gay ra (xem
Murase, A., et al., Life Sciences, 82:226-232 (2008) chéng han). Kha ning hop chét
‘néu trong vi du 1 lam dao ngugc tac dung e ché cua PGE; dbi véi viée san sinh TNFa
duoc cam ng béi LPS & dong mau nguyén chét ciia nguoi 1a ddu hiéu cho thiy hop

chét nay c6 hoat tinh chirc ning.

Mau dugc gom tir ngudi cho tu nguyén thong thuong vao éng natri heparin
vacutainer. Nguoi cho khong phai dung NSAID hodc celecoxib trong 48 gio hodc
glucoorticoit trong hai tudn trudc khi cho méau. TAt ca cac dng/nguoi cho duoc gom
vao éng ly tdm hinh nén 50mL Falcon va 98uL/15 dugc phan bd vao cac dia nudi cdy

md 96 15 (Falcon 3072). Cac hop chét dugc pha lodng vao DMSO dén ndéng d¢ cubi
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lodng gp 100 14n va 1L hop chdt/1d dugc bd sung vao mau, mdi mau dwoc lap lai ba
1an dé thu duoc dudng cong dap ing ndng do 7 diém. Mau duoc xi 1y so bd bing cac
hop chét & 37°C, trong khong khi 4m chira 5% COo, trong 30 phit, sau d6 1pL/giéng
dung dich chira 1mg/ml lipopolysacarit (LPS) (Sigma 0111:B4) trong 0,2mg/mL
albumin huyét thanh bo (BSA)/PBS c¢6 va khong c6 1mM PGE; (Cayman 14010) duoc
bd sung vao dé thu duoc ndng d6 LPS cubi cing bang 10pg/mL c6 va khong co6 10nM
PGE,. Cac dia duoc 0 trong tir 20 dén 24 gio & 37°C trong khong khi 4m chira 5%
CO,. Cac dia dugc ly tim ¢ 1800 x g trong 10 phat ¢ 22°C, trong may ly tAm
Eppendorf 5810R. Huyét twong duoc loai bo ra khoi 16p té bao va duoc chuyén vao
cac dia polypropylen day hinh chit v. Him luong TNFo, trong 2uL huyét tuong duoc
dinh lwong biang thir nghiém mién dich enzym c6 ban trén thi truong (R&D Systems
DY210), st dung cac dia Immulon 4 HBX (Thermo 3855) va chit nén 3,3',5,5'
tetrametylbiphenyl-4,4'-diamin (KPL 50-76-03). Cac dia dugc doc & Auso-Agso trén
thiét bi doc dia (Molecular Devices Versamax) st dung phan mém SOFTmaxPRO (v.
4.3.1). ICso dugc tinh toan st dung fit duong cong dap g liéu sigmoit hdi quy khong
tuyén tinh Graphpad Prism (v. 4). Cac két qua duoc bidu thi dudi dang tri s trung
binh nhén = sai 6 tiéu chudn; n = s6 14n xac dinh doc 1ap.

Theo sau cac quy trinh vé& co ban nhu duoc mo ta trén ddy, cac hop chét néu
trong cac vi du tir 1 dén 9 & ddy duoc thir nghiém vé co ban nhu dwge mo ta trén day
va thé hién ICso nho hon khoang 1uM. Cu thé hon 13, theo sau cac quy trinh vé co ban
nhu dugc md ta trén ddy, hop chit néu trong Vi du 1 c¢6 ICsp bang 123 + 88 nM
(n=12). Diéu nay chirng minh ring cac hop chit néu trong cac vi du tir 1 dén 9 1a cac

chét d6i khang EP4 hiéu nghiém trong thir nghiém cam ing TNFa & mau cua nguoi.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc:
CO,H
NH
N

3 4

RZ/H o R® R

o,

trong do X la:

j@ ! \©\ > hOéC\\O
HsC R’

R!la H, -CN, ho#c F;
R? 1a H hodc metyl;
R31aH; va
R*1a H, metyl, hodc etyl; hodc
R? va R* két hop cliing véi nhau tao ra vong xyclopropyl;
hoic mubi duge dung clia no.
2. Hop chét theo diém 1, trong d6 R? 1a H.
3. Hop chét theo diém 1 hodc 2, trong d6 R® 1a H va R* 1 metyl.

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 X la:

\Q |
R

5. Hop chét theo diém 1, trong d6 hop chit nay la:
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CO,H

ho#c muoi duge dung cua no.

6. Hop chét theo diém 5, trong d6 hop chit nay la:

CO,H
O NHM@
N ( -
H 0 CHs
O\©
hozc mubi duge dung cta nod.

7. Mubi hydroclorua cua hop chit theo diém 6, trong d6 mubi nay la:

CO,H
N ( :
HC H J Chy

8. Dugc pham chtra hop chat hogc mudi duge dung cua nd nhu duge xac dinh ¢ diém

6 két hop voi mot hodc nhiu chat mang, chét pha loang hoic ta dugc dugc dung.

9. Dugc phim chira mubi hydroclorua nhu duge xac dinh & diém 7 két hop vdi mot

hodc nhiéu chit mang, chit pha loang hoic ta dugc dugc dung.
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