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trong do R, R!, R?, X, A, E, va G 1a nhu duoc mo ta ¢ day, va cac phuong phap Qiéu ché
hop chat nay. Hop chat nay 1a hitu ich d€ di€u tri chung dau va/hodc viém. Sang ché con dé
cap dén duoc pham chira hgp chat nay.
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Linh vy k§ thuit dwoe dé cap

Sang ché dé cap dén céc hop chét axit carboxylic; céc duge phém chua cac hop
chét nay; va cac hop chét trung gian va cac quy trinh hitu ich trong viéc tbng hop cac
hop chit nay. Cac hop chét nay hitu ich dé diéu tri chimg dau va/hoic viém két hop
vGi bénh viém khép.
Tinh trang ky thuat ctia sang ché

Bénh viém kh6p bao gdm bénh viém cac khép va thudng di kém véi chimg dau
va cting khdp. Bénh viém khép xuwong maén tinh, dang thong thudng nhit cia bénh
viém khdp, 1a bénh thodai héa phuc tap ciia cac khép dugce dac trung bang su pha hity
tién tridn cua sun khép; cac cdu trac quanh khép gbdm xuong, mang hoat dich, va céc
mo khép dang xo két hop; va su thay déi mirc d6 viém. Cac liéu phap thudc hién c6
st dung cac thubc chéng viém khong steroit (NSAID) va cac chit wc ché
xyclooxygenaza-2 (cic chét e ché COX-2) c6 thé 1am giam chimg dau di kém véi
bénh viém khép xuong man tinh, nhung c6 thé chi c6 hiéu qua vira phai trong mot
khoang thoi gian va mdi loai thudc nay déu c6 cac can nhic vé ty 1& nguy co/loi ich.

NSAID va cac chét trc ché COX-2 1am giam chimg viém va dau thong qua su
trc ché cac enzym COX-2. Dé dap mg lai cac kich thich tién viém, cac enzym COX-
2 chuyén hoéa axit arachidonic thanh prostaglandin Ha (PGHz). PGH> dugc chuyén hoa
tiép bing nhidu enzym thanh céc eicosanoit khéac gbm prostaglandin E (PGEy),
prostaglandin I (PGl2), prostaglandin Faq (PGF2q), prostaglandin Dz (PGD2), va
thromboxan A (TXA2). Céc chat chuyén hoa nay da duoc biét 1a gay ra cac tac dong
sinh 1y va sinh Iy hoc bénh ly. Nguoi ta cho ring su mét cin bing qua trung gian thudc
ciia PGI, va TXA; c6 thé giai thich tai sao NSAID va céc chit &rc ché COX-2 tao ra
cac tac dung phu co hai vé mit tiéu héa va tim mach. Do d6, cidc nhom thude nay co
thé bi cAm ding dbi voi nhiéu bénh nhan da c6 hodc méi boc 10 céc tinh trang bénh 1y
vé tim mach va/hoic tiéu héa. Ngoai ra, cac bénh nhan c6 thé tr& nén kho chita theo
thoi gian dbi véi viec didu tri b%lng thube cu thé.

Trong sb cac chét chuyén héa axit arachidonic, PGE; d& duoc nhén dién 1a chét
trung gian quan trong dbi v6i cac tinh trang bénh 1y két hop v6i bénh viém khép xuong

man tinh; vi du, sbt, dau, va viém. Prostaglandin E; dugc dic biét tao ra thong qua su

-2-



27281

chuyén héa ctia PGH; béi prostaglandin Ez synthaza-1 vi thé (mPGES-1). Nguoi ta
cho réng viéc tre ché chon loc mPGES-1 ¢6 thé cung cép Iwa chon diéu tri m&i cho céac
bénh nhan bi bénh viém khép.

Bioorg. Med. Chem. Lett. 2013, 23, 907 dé céap dén chét trc ché benzoxazol ciia
mPGES-1. Cong bb don quéc té s6 WO 2013/146970 da boc 16 cac hop chét quinolin
duoc thé ba 13n va goi y ring céc hop chét dwgc boc 1§ nay c6 thé hiru ich dé diu tri
c4c bénh viém trong sé nhitng bénh khéc. Tuy nhién, cong bb don d6 khong boc 16 cac
hop chit nhu duge yéu cAu bao ho trong don nay.

Ban chit k§ thuit cia sing ché |

Vin cin tim ra céc Iya chon khac dé diéu tri chx’mg viém va lam gidm nhe chung
dau di kém véi bénh viém khép. Sang ché dé xuét céc hop chét c6 kha ning tc ché
mPGES-1 va c6 thé ¢6 loi dé diéu tri cho céc bénh nhan bj bénh viém khép va, cu thé
13, bénh viém khép xuwong mén tinh.

Sang ché dé xuat hgp chat c6 cong thirc 1, hodc mudi dugc dung cua no,
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trong do: n b'?lng 1 hoic 2; A dugc chon tir: -CHa-, -NH-, va -O-; E 1a -CH- hodc N; X
12 N hodc CH; R duge chon tir: H, -CHs, F, va Cl; va R1 va R2 doc 14p 1a H hodc -
CHs; G duogc chon tur:
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vGi diéu kién lanéu G 1a ,thi E 1a CH; va véi dieu kién landu A 1a -

NH- hoéc -O-, thi X 1a CH.

Sang ché ciing dé xuét hop chat ¢ cong thirc 2, hodc mudi duge dung cia nd,
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trong do: n béng 1 ho#ic 2; A duoc chon tir: -CHz-, -NH-, va -O-; X 1a N hodc CH; R
dugc chon tir: H, -CH3, F, va Cl; va mdi R1 ddc 1ap dugc chon tir H hodc -CHs; G

dugc chon tur:
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CF,

, vVa ;
v6i didu kién 12 néu A 1a -NH- hogc -O-, thi X 1a -CH-.

Dudi dang khéc, sang ché @ xuét hop chét c6 cong thirc 1 hodc 2, hoic mudi
dugc dung cia nd, trong d6 n bang 1.

Duéi dang khac, sang ché dé xuét hop chét c6 cong thirc 1, hodc mudi duoc
dung cua nd, trong do E 1a N.

Dudi dang khéc, sang ché @& xuét hop chét c6 cong thirc 1 hodc 2, hodc mubi
dugc dung ctia né, trong d6 R dugc chon tir: H, -CH, va F. D8i véi céc hop chét dugc
wu tién hon theo sang ché, R 1a H.

Dudi dang khéc, sang ché d& xuét hop chét c6 cong thirc 1 hodc 2, hoic mudi
dugc dung cua no, trong d6 A 1a -O- hodc -CHa-. Déi véi cac hop chit dugc vu tién
hon cua sang ché, A 13 -CHo-.

Duéi dang khéc, sang ché d@ xuét cac hop chét ¢ cong thirc 1 va 2, hodc mudi

duoc dung cta chung, trong d6 G duoc chon tir:

H e as
— , ,va — .

Pbi v6i cac hop chat duge uvu tién hon cia sang ché, G dugc chon tur:
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Daoi véi cac hop chat duge vu tién hon nita ciia séng che, G 1a

M

hoac
Duéi dang khéc, sang ché dé xuét hop chat c6 cong thirc 1 hodc 2, hodc mubi
dugc dung cua nd, trong d6 X 1a -CH-.
Dudi dang khéc, sang ché d& xuét hop chit c6 cong thirc 1 hodc 2, hoic mubi
duoc dung cua nd, trong d6 R1 va R2 1a H.

Duéi dang khac, sang ché dé xuat hop chét c6 cong thitc 3, hodc muoi duge

0. OH
E;j/\H'No

N
N
7

dung cua no.

3
Duéi dang khéac, sang ché d& xuit mudi duoc dung cia hop chét c6 cong thirc
1, 2 hodc 3, trong d6 mubi dugc dung ny dugc didu ché bang cach bd sung bazo nhu
natri hydroxit hodc kali hydroxit. Theo mot phuong én, hop chét ¢ cong thic 1, 2

hodc 3 dugc dé xuat dudi dang mudi natri.
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Duéi dang khac, sang ché @& xuét ché phdm dwoc dung chira hop chit c6 cong
thac 1, 2, hodc 3, hodc mubi duoc dung ctia no, va it nhét mét trong s6 chit mang, chét
pha loang hodc ta dugc dugc dung.

Séng ché cling dé xudt hop chit c6 cong thire 1, 2, hodc 3, hodc mubi duge dung
ctia né, dé bao ché thubc.

Séang ché ciing @& xuét hop chét c6 cong thire 1, 2, hodc 3, hodc mudi duge dung
ctia n6, dé sir dung trong tri liéu.

Séang ché ciing dé xuét hop chét c6 cong thirc 1, 2, hodc 3, hodc mudi duge dung
ciia né, dé st dung trong viéc diéu tri chitng dau két hop véi bénh viém khép. Dudi
dang khéc, sang ché ciing d& xuét hop chét c6 cong thirc 1, 2, hodc 3, hoic mudi duoc
dung ctia né, dé sir dung trong viéc didu tri ching dau két hop vé6i bénh viém khép
xuong man tinh.

Sang ché con dé xuit hop chét, hodc mudi dugc dung cla nd, c6 cong thie 1,
2, hodic 3 dé str dung trong diéu tri chimg viém két hop v6i bénh viém khép. Dudi dang
khac, sang ché dé xuit hop chét c6 cbng thice 1, 2, hodc 3, hodc mubi dugc dung cua
né, d stt dung trong viéc diéu tri chiing viém két hop v&i bénh viém khép xwong man
tinh.

Phan md ta con boc 10 viée st dung hop chét co cong thirc 1, 2, hodc 3, hodc
muéi dugc dung clia nd, dé san xuét thudc. Theo mot phuong 4n, thude nay 1a dé didu
trj chimg dau két hop véi bénh viém khop. Theo mét phuong én khéce, thube nay 1a dé
didu tri chimg dau két hop v6i bénh viém khép xwong man tinh.

Phin md ta con boc 1§ viée st dung hop chét ¢6 cong thtrc 1, 2, hodc 3, hodc
mudi duge dung cua no, dé san xuét thubc. Theo mot phuong an, thudc nay la dé didu
tri chitng viém két hop v6i bénh viém khép. Theo mdt phuong 4n khac, thudc nay 1a
@2 didu tri chimg viém két hop véi bénh viém khép xuong man tinh,

Séang ché con d& xuét hop chét c6 cong thirc 4
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4
trong d6 R, X, A, E, va G 1 nhu dugc md ta trén ddy va R2 duge chon tir: Ci-4 alkyl,
-CH,CH=CHa, C1-4 haloalkyl, Cs-¢xycloalkyl, Ci-salkyl-Cs-sxycloalkyl, phenyl, hodc
Ci-5 alkylphenyl, va tetrahydropyran.
MO ta chi tiét sang ché

Nhu dugce st dung & day, thuat ngie “didu tri” hodc "viéc diéu tri" g@)m lam
chidm dat hodc 1am gidm d6 ning cla triéu chirg hodc r6i loan dang co, cu thé 1a
chiing dau va/hosic chimg viém, két hop véi bénh viém khép hogc tot hon 1a bénh viém
khép xuong man tinh.

Nhu dugc st dung & déy, thudt nglt "bénh nhan" duoc dung dé chi dong vt c6
v, nhu nguoi, cling nhu chudt nhét, chudt lang, chudt céng, ché, meo, bo, ngua, clru,
va dé hodc gia cAm, nhu ga va vit. Bénh nhan dugc vu tién 12 nguoi.

Céc hop chit dugc minh hoa theo séng ché c6 thé dugc bao ché thanh cac dugc
phém theo thuc tién da duqc» chép nhan. Vi du vé céc chat mang, cac t4 dugc va céc
chit pha lodng dugc dung c6 thé dugc thiy trong Remington’s Pharmaceutical
Sciences, Gennaro, Ed., Mack Publishing Co. Easton Pa., 1990. Vi du khong giéi han
gf“)m céc chét sau: tinh bot, dudng, manitol, va cac dAn xuét silic oxit; cac chét két dinh
nhu carboxymetyl xenluloza va céc dan xuét xenluloza khac, glyxerol monostearat;
cac chét mang hép thu nhu cao lanh va bentonit; va cac chit 1am tron nhu talc, canxi,
va magie stearat, va cic polyetyl glycol rén. Du6i mot dang, dugc pham gbm 20%
Captisol™ trong dung dich dém phosphat 500mM, d6 pH bang 8.

Cac duoc phém duge wu tién c6 thé dugc bao ché dudi dang vién nén hoic vién
nang dé diing qua dudng miéng hodc dudi dang dung dich tiém duge. Vién nén, vién
nang, hodc dung dich nay s& chira hop chét theo sang ché véi luong hitu hiéu dé didu
tri cho bénh nhan can diéu tri.

Nhu duge sir dung & dy, thult ngit “lugng hitu hiéu” dugc dung dé chi luong
hoéc lidu cua hop chét theo sang ché, hoic mudi dugc dung cua n6 ma, khi cho bénh
nhan ding mot hodc nhiéu liéu, tao ra tac dung mong muén, nhu 1am giam hodc loai
trr ching dau va/hodc viém & bénh nhin dugc chin do4n hodc diéu tri.

Luong hitu hiéu co thé d& dang x4c dinh dugc bdi bac s§ tham kham, bac s§ thi
y, hodc béac s§ chén doén khac bang cach sir dung cac k¥ thuét da biét va bang cach

quan sat két qua thu dugc tir nhitng ca twong tw. Khi xéc dinh lugng hitu hi¢u dbi voi
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bénh nhan, mot s yéu t6 c6 thé dugc can nhéc, bao gdm, nhung khong chi gidi han &:
loai dong vat c6 vu, gia cAm, hodc vat nudi; kich c&, do tudi, va tinh trang sirc khoe
chung cia nd; bénh hodc 16i loan cu thé c6 lién quan, vi du, chung dau va/hodc viém
két hop voi bénh viém khép hodc bénh viém khép xuong mén tinh; mirc d6 lién quan
hoic d0 ning ciia bénh hodc rdi loan; dap ing ciia mdi bénh nhan; cach thire st dung;
cac dic tinh sinh kha dung cua hgp chét c6 cong thire 1, hodc mubi dugc dung cia no,
duéi dang san phdm thubc duge bao ché trong ché @ dung lidu duoc chon; viéc st
dung dugc phém déng tho1i; va cac su kién c6 lién quan khéc.

Theo mot phuong an, lugng hitu hiéu ¢6 thé 1a tir khoang 0,0005 mg trén kg thé
trong dén khoang 100 mg/kg thé trong. T4t hon nita 13, lugng hitu hiéu co thé ndm
trong khoang tir khoang 0,001 mg/kg dén khoang 50 mg/kg. Tham chi t6t hon nita 13,
lugng hitu higu c6 thé ndm trong khoang tlr khoang 0,001 mg/kg dén khoang 20 mg/kg.

Hop chét theo séng ché ¢6 thé dugc két hop véi cac phuong phép diéu tri khac
va/hodc céac tac nhan tri licu bd sung, tdt hon 14 cac tac nhan dé didu tri bénh khép
va/hodc bénh viém khép xuong mén tinh. Vi du gdbm NSAID hoic céc chit Grc ché
COX-2, nhu ibuprofen, aspirin, axetaminophen, celecoxib, naproxen, va ketoprofen;
cac opioit, nhu oxycodon va fentanyl; va cac corticosteroit, nhu hydrocortison,
prednisolon, va prednison. |

Céc hop chét vi du va (c4c) tic nhén didu tri bd sung c6 thé dugc ding cing véi
nhau qua cung duong va phuong ti€én phéin phdi nhu trong mot vién tron, vién nang,
vién nén hoic dung dich; hodc dugc dung riéng r& v6i nhau tai cing mdt thoi diém
trong cac phuong tién phan phéi riéng r& hoic dugce dung ndi tiép nhau.

Cac hop chét theo séng ché c6 thé duoc tao ra duédi dang mubi duge dung. Thuat
ngit “mubi duge dung” dugc ding @8 chi cac mudi cia hop chét theo sing ché dugc
xem nhu 13 chip nhan dugc dé sir dung trén 14m sang va/hodc str dung trong thiy. Céc
mudi duge dung va cic phuong phép thong thudng dé diéu ché chung 13 da dugc biét
16 trong linh vuc k¥ thuét. Xem, vi du, P. Stahl, et al., Handbook of Pharmaceutical
Salts: Properties, Selection and Use, (VCHA/Wiley-VCH, 2002); S.M. Berge, et al.,
"Pharmaceutical Salts," Journal of Pharmaceutical Sciences, Vol. 66, No. 1, January
1977.

Cac hop chét theo séng ché, hodic céc mubi cta ching, c6 thé duoc didu ché

bang nhiéu quy trinh da biét trong linh vuc nay, mot s6 quy trinh dwgc minh hoa trong
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phan So dd, Vi du didu ché va Vi du duéi day. Ngudi c6 hiéu biét trung binh v& linh
vuc ndy s& nhén ra ring céc buéc tdng hop cu thé @i véi mdi phuong phap duge mo
ta c6 thé duge két hop theo céc cach khic nhau, hodc cung véi cac budc tir cac so i)
khac nhau, @& didu ché cac hop chit theo sang ché, hodc cac mudi cia ching. Cé4c san
phim ctia mdi budc trong cac so dd dudi day c6 thé duge thu hdi hodc duogc tinh ché
bang cac phuong phap thong thuong, gbm chiét, bay hoi, két taa, sic ky, sic ky léng
siéu tdi han, loc, nghién, va két tinh.

Céc chit d@dng phan, céc chit ddng phan dbi anh, hodc cic chit ddng phan khong
d6i quang riéng 1¢ c6 thé dugc tach riéng hodc dugc phan giai bdi ngudi cd hiéu biét
trung binh vé linh vire ndy & thoi diém thuén tién bt ky trong quy trinh tdng hop bing
cac phuong phap nhu ky thuét két tinh chon loc hodc sic ky khong ddi xtng (xem, vi
du, , J. Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and
Sons, Inc., 1981, and E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic
Compounds”, Wiley-Interscience, 1994). Ngoai ra, cac hop chét trung gian dugc mod
ta trong cac quy trinh didu ché dudi day chira cac nhém bao vé nito va oxy. Cac diéu
kién bao vé va khir bao vé da dugc biét rd ddi v6i ngudi c6 hidu biét trung binh trong
linh virc ndy va dugc mo ta trong tai ligu tham khao (xem, vi du, “Greene’s Protective
Groups in Organic Synthesis”, Fourth Edition, cia Peter G.M. Wuts va Theodora W.
Greene, John Wiley and Sons, Inc. 2007).

Céc chit phan tng va nguyén liéu ban du thuong 13 dé dang c6 duge d6i véi
ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat ndy. Céc hop chét khac c6 thé
duge diéu ché béng cac k¥ thuat chuén trong linh vire héa hoc hitu co va dj vong hodc
bang cac quy trinh dwgc mo ta trong phén Vi du diéu ché va Vi du duéi day.

Viéc vé lién két v6i duong ring cua di qua né nhu dwge minh hoa duéi day thé

hién diém lién két cia phan tir thé voi phan con lai cia phén tir.

__i_<: :>__CH3

Viéc vé lién két vét chéo 7~ ; thé hién hén hop cac chat ddng phan khong dbi
quang E, Z. »

Cac ky hiéu viét tit dugc st dung & day duoc dinh nghia theo Aldrichimica
Acta, Vol. 17, No. 1, 1984. Cac ky hi¢u viét tt khac duoc dinh nghia nhu dudi day:
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"8" chi phén triéu vé phia 'truémg thip tir tetrametylsilan; “ATCC” chi B9 suu tp moi
truong kiéu My (American type culture collection); “BOP” chi (benzotriazol-1-
yloxy)tris(dimetylamino)phosphoni hexaflophosphat; “BSA” chi albumin huyét thanh
bo (Bovine Serum Albumin); “CDI” chi 1,1’-carbonyldiimidazol; “DCC” chi 1,3-
dixyclohexylcarbodiimit; “DIC” chi 1,3-diisopropylcarbodiimit; “DMSO”  chi
dimetylsulfoxit; “EDCI” chi 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydro-
clorua; “EDTA” chi axit etylendiamintetraaxetic; “EIA” chi thir nghi€ém mién dich
enzym; “EIMS” chi phuong phap do phé khéi ion héa dién ti (electron ionized mass
spectrometry); “ESMS” chi phuong phép do phd khéi phun dién i (electrospray mass
spectrometry); “EtOAc” chi etyl axetat; “HATU” chi (dimetylamino)-N,N-dimetyl-
(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)metanimini hexaflophosphat; “HBTU” chi
(1H-benzotriazol-1-yloxy)(dimetylamino)-N,N-dimetylmetanimini hexaflophosphat;
“HOAT” chi 1-hydroxy-7-azobenzotriazol; “HOBT” chi 1-hydroxylbenzotriazol
hydrat; “ICso” chi ndng do ciia chit ma tao ra 50% murc dap Gng tc ché t6i da kha di
dbi véi chat do; “LPS” chi lipopolysacarit; “NSAID” chi thubc chdng viém khong
steroit; “PBS” chi dung dich nudc mudi dém phosphat (phosphate buffered saline);
“PGE,” chi prostaglandin E,; “PGH>” chi prostaglandin Ha; “PGI.” chi prostaglandin
L; “PyBOP” chi (benzotriazol-1-yl-oxytripyrolidinophosphoni hexaflophosphat);
“PyBrOP” chi bromo(tri-pyrolidinyl)phosphoni hexaflophosphat; “rhIL-18” chi
interleukin 1P tai t6 hop ctia ngudi; “SFC” chi phuong phap séc ky 1éng siéu t6i han;
“TBME” chi t-butyl metyl ete; va “tr” chi thoi gian luu.

Céc so dd, cac bude didu ché va cac vi du duéi day minh hoa thém cho sang

ché.
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So dd 1
o PG
Ol
(CH 2)n Oxy héa (CH ), Wit _ N (CH ),
- —d /
Buée 1 1 Budc 2 N\ _X
HO  un O uN HN
PG PG R PG
i , R Budc 4 1. Amin hoa khir Budc 3 -1. Khu
PG = nhém béo v¢ 2. Khir bao vé 2. Khir bao vé
o PG
‘ PG
o) ,
(CH 3) ° ©
— \ A 2/n _ R (CH 2)n
X S / \/Q
NH, X
R R NH,

Trong so dd 1, Bude 1, phan g oxy hoa rugu bac mdt dugce thyc hién trong
cac didu kién d3 dwoc biét 16 trong linh vuc nay, vi du st dung Dess-Martin
Periodinane™ lam chit oxy hoa d& tao ra san pham aldehyt ctia Buéc 1. “PG” 1a nhém
bao vé dugc dung cho cidc nhom amino hodc carboxy, nhu cac carbamat, cac amit, va
cac este. Cac nhom bao v€ nay da dugc biét rd va hiéu ro trong linh vuc nay. Cach
khéc, 2,2,6,6-tetrametylpiperidin-N-oxit c6 thé duoc st dung 1am chét oxy hoa véi kali
bromua va hén hop ¢6 thé duwoc 1am lanh dén khoang —10°C sau d6 1a bd sung natri
hypoclorit vao dé tao ra san phim aldehyt ctia Budc 1. Néu A = CHa, thi aldehyt c6
th8 dugc phan tmg voi chit phan tng Wittig thich hgp cung véi bazo nhu kali rert-
butoxit dé tao ra san phdm alken ctia Budc 2. San phim Wittig ctia Budc 2 ¢6 thé dugc
diéu ché bang cach xir 1y (5-nhém thé-2-nhém bao vé-carboxy)benzyl thich hgp hodc
pyridyl triphenylphosphoni bromua véi bazo manh ¢ nhiét d§ khoang 0°C, sau do la
viéc bd sung ting giot 2-formylxycloalkyl carbamat. Cach khac, & Budc 4, néu A =
N, thi aldehyt c6 thé dwoc xit Iy trong céc diéu kién amin héa khit v6i anilin thich hop
v6i ngudn axit nhu axit axetic va chit khtr nhu natri triaxetoxybohydrua & nhiét do
khoang 0°C dén nhiét @ trong phong cing hogc khong cing véi viéc gia nhiét dén
khoang 60°C d tao ra san phim két hop cia Budc 4, bude phy 1. Sau d6 san pham
nay co thé duoc khir bao vé trong cac didu kién da dugc biét 1 trong linh vuc nay nhu
str dung iodotrimetylsilan dé loai bé nhom bao vé amin hodc trong céac diéu kién co

tinh axit nhu st dung dung dich HC14M trong 1,4-dioxan dé tao ra san phim ciia Budc

-12-



27281

4, bude phu 2. Trong Bude 3, bue phu 1, néu A = CHy, thi lién két ddi ciia san phdm
ctia Bude 2 c6 thé duge khit trong cac diéu kién da biét r trong linh vyrc nay nhu hydro
héa véi chit xuc tac 5%—10% Pd/C hoic 5% Pt/C trong dung moi nhu EtOAc va/hodc
metanol & ap suit khoang 101 dén 413 kPa dé tao ra san phdm ciia Buéc 3. Ngudi c6
hiéu biét trung binh trong linh vyc ndy s& hidu 3 ring c6 cac chét xtic tac Pd khéc, cac
didu kién v& dung mdi khéc, va céc didu kién hydro héa khac ma c6 thé dugc st dung
d8 khtr cac lién két d6i. San phdm cua Bu6ce 3, bude phu 1 c6 thé duge khir bao vé

trong budc phu 2 nhu duge md ta trong So dd 1, budc phu 2 dé tao ra san phim cia

Buéc 3, bude phu 2.
So dd 2
PG
CH ,) °y0 c
(CH 2)n Bude 5 (CH 2)n Budc 6 (CH 2)n
— —_—
d = = / =
HN HN
*PG "N pe X PG
R
Bude 7| 1 Kho

2. Khir bao vé

o PG
OI
_ A (CH 5)n
/
N\ _X
R NH,

Céch khéc, trong So dd 2, aldehyt cia Buéc 1, So dd 1 o thé duge chuyén hoa
thanh lién két ba bang 1-diazo-1-dimetoxyphosphoryl-propan-2-on va bazo v6 co nhu
kali carbonat trong dung mdi nhu metanol dé tao ra san phdm cua Budc 5. Sau d6 san
pham ciia Buéc 5 ¢6 thé dugc két hop trong céc diéu kién paladi véi halobenzoat tiry
y duogc thé (nhu iodobenzoat) trong dung méi nhu tetrahydrofuran cuing véi ddng(I)
iodua va chét xuc tac paladi nhu bis(triphenylphosphin)paladi(II) clorua dé tao ra san
phém ctia Budc 6. Lién két ba co6 thé duge khir nhu duge mo ta trong So dd 1, Buée
3, buéc phu 1 trong céc didu kién hydro hoa dé tao ra san phim ctia Buéc 7, budce phu
1. Sau d6 amin c6 thé dugce khir bao vé nhu duge mo ta trong So dd 1, Budc 4, bude

phu 2 d tao ra san phim cia Buéc 7, bude phu 2.
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So dd 3
PG
o O , O OH
R1 .Kéthop gy
2. Khir bao vé
R1 - R1
E Budce 8

|

Trudng hop E=NH ©
Trong So dd 3, trong &6 E=NH, piperidin dugc bao vé carboxy dugc thé & vi
tri s8 3 trai qua phéan tmg thé thom wa nhan véi nhém G dugce bao vé halogen trong
cac diéu kién khéc nhau. Vi du, bazo v6 co nhu kali cacbonat hodc bazo hitu co nhu
N,N-diisopropyletylamin ho#c pyridin va gia nhiét dén khoang 130°C dén 150°C dé
tao ra san phim cta Buéc 8, budc phu 1. Sau d6 c6 thé khir bao vé nhém carboxy
piperidin trong céc diu kién chun vé6i bazo vo co nhu dung dich nudce natri hydroxit
hoic lithi hydroxit trong dung mdi nhu metanol va tetrahydrofuran dé tao ra san phdm
cua Budc 8, budce phu 2. Cac diéu kién axit nhw dung dich HC1 1N, HCI 4M trong 1,4-
dioxan, hodc dung dich nudc axit sulfuric cling ¢6 thé dugc st dung dé khir bao vé
nhom carboxy dugc bdo v€. Phan ung thé thom wa nhan ciing ¢6 thé dugc thuc hién
trong cac diéu kién nguyén chét sir dung 10 vi séng va gia nhiét dén khoang 200°C dé
tao ra san pham ctia Budc 8, budce phu 1. Cach khac, 4-carboxy piperidin dugc thé c6
thé dugc két hop bang cach st dung paladi va bazo, nhu, natri ferz-butoxit va chit xuc
taic nhu (2-dixyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-
1,1'-biphenyl)]paladi(II) metansulfonat, trong cac diéu kién hdi luu dé tao ra san phim

ctia Budce 8 trong d6 axit carboxylic khong dugc bao vé.

So db 4
PG
o 0 O OH
R1 1. Két hop R1
2. Khir bao vé
R1 r1
E Budc 9 E

|
G
Truong hop E=CHOH

Trong So dd 4, trong &6 E = CHOH, hop chit trung gian 4-carboxy
xyclohexanol dugc bao vé dugce alkyl hoa véi benzyl bromua sir dung bazo hiru co

nhu diisopropyletylamin dé tao ra san phim ciia Buéc 9 trong d6 E =CH(OCH>).
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So dd 5
(0] OH (0] PG
o , N (CH »),
R1 (CH ), 1. Ketﬂhcyqp A A
R1 + = / A\/Q 2. Khir bao vé | X o
—_— HN
E| N\ X N H Budéce 10 X
2

G R R R1

R1
E
1 G

Sau d6 cac san pham ctia Bu6e 8 va Budc 9 ¢6 thé dugc phan img v6i san phim
thich hop cua So dd 1, Bu6c 4, bude phu 2; So dd 1, Budc 3, bude phu 2; hoic So dd
2, Budc 7, bude phy 2 trong cac diéu kién amit hoa st dung bazo nhu diisopropyletyl-
amin, chit phan (ng két hop nhu anhydrit vong axit 1-propanphosphonic dé tao ra san
phém ctia Buéce 10, bude phy 1. Nguoi cb hiu biét trung binh vé linh vuc ndy s& hiéu
rd ring c6 mot s6 phuong phap va chét phan tng cho su tao ra amit 1a két qua ctia phan
g gitta cac axit carboxylic va cac amin. Vi du, phan ing cua hop chit amin véi axit
carboxylic thich hgp véi sy c6 mit cia chit phan tGng két hop ciing hogc khong cung
véi bazo hitu co nhu diisopropyletylamin hodéc trietylamin c6 thé tao ra hop chat c6
cong thic 1. Céc chit phan g két hop gdm cic carbodiimit, nhu DCC, DIC, EDCI
hoic carbonyldiimidazol nhw CDI. Céc chét phu gia két hop amit, nhu 1-hydroxy-
benzotriazol hydrat va HOALt cling ¢6 thé dugc sir dung dé ting cuong phan tmg. Ngoai
ra, cac mudi uroni hoiic phosphoni cuia cac anion khong wa nhan nhu HBTU, HATU,
BOP, PyBOP, va PyBrOP c6 thé dugc sir dung thay cho céc chét phan tmg két hop
truyén thng hon. Chét phu gia nhu DMAP ¢6 thé dugc sir dung dé ting cudng phan
ung. Sau d6 san pham ciia Buéce 10, buée phu 1 ¢6 thé duoc khir bao vé trong cac diéu
kién bazo nhu dugc md ta trong So dd 3, Bude 8, budc phu 2 dé tao ra hop chét c6
cong thuc 1.

Mudi duoc dung clia cac hop chét theo sang ché, nhu mudi hydroclorua, c6 thé
duogc tao ra, vi du, bing phan tng gifta bazo ty do thich hgp c6 cong thirc 1, 2, hodc 3
va axit dugc dung thich hop nhu axit clohydric trong dung moi thich hop nhu dietyl
ete trong cac didu kién chuln da dugc biét 18 trong linh vuc nay. Ngodi ra, su tao ra
cac mubi nay co thé dién ra dﬁ“)ng thoi voi sy khir bao vé nhom bao vé nito. Su tao ra
cac mudi nay da dugc biét ro va dugc hiéu rd trong linh vyc nay. Xem, vi du, Gould,

P.L., “Salt selection for basic drugs,” International Journal of Pharmaceutics, 33: 201-
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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).
Vi du thue hién sang ché

Céc vi du didu ché va vi dy sau nhim minh hoa thém cho séng ché.
Vi dy diu ché 1
(5-Clo-2-(metoxycarbonyl)benzyl)triphenylphosphoni bromua

0.0 B~
éﬂp * @
T O
Két hop metyl 2-(bromometyl)-5-clobenzoat (120 g, 455 mmol) va triphenyl-
phosphin (131 g, 501 mmol) trong toluen (1,1 L). Gia nhiét hén hop dé hdi hru qua
dém trong khi khudy. Lam mat hdn hop khong ddng nhit nay dén nhiét d6 phong. Loc
hdn hop nay dé thu gom chét két tia mau tréng. LAn luot rira banh loc bang toluen
(500 mL) va hexan (2 x 500 mL). Lam kh chét rén trong chan khong d¢ tao ra hop
chét néu & d& muc nay dudi dang chét rin mau tring (225 g, 94%). ESMS (m/z) 445
(M)
Vi du didu ché 2
(5-Flo-2-(metoxycarbonyl)benzyl)triphenylphosphoni bromua

0. _0 B’ :
P +
EF Y
Diéu ché hop chit néu ¢ dé muc nay vé co ban 12 bang phuong phap néu trong

Vi du didu ché 1. "H NMR (400 MHz, CDCls) & 7,84 (dd, J =8,8, 5,8 Hz, 1 H), 7,80~
7,56 (m, 16H), 7,07-6,99 (m, 1H), 6,20 (d, J = 15,4 Hz, 2 H), 3,48 (s, 3H).
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Vi du didu ché 3
tert-Butyl ((1S,2R)-2-formylxyclopentyl)carbamat

Hoa tan  fert-butyl  ((1S,2R)-2-(hydroxymetyl)xyclopentyl)carbamat
(Hanselmann, R. Zhou, J. Ma, P. Confalone, P.N. J. Org. Chem. 2003, 68 (22) 8739—
8741) (65 g, 0,30 mol) trong diclometan (1,3 L). Lam ngudi dung dich dén —5°C va bd
sung 3,3,3-triaxetoxy-3-iodophtalit (185 g, 436 mmol) thanh ting phan vao d6. Sau
khi bd sung, pha logng hdn hop phan ng véi diclometan (2 L). Lan luot rira hdn hop
nay bang dung dich nuéc Na2S,03 20% trong lugng (3 x 2 L) va dung dich nuée
NaHCOs béo hoa (2 x 2L). Lam kho hdn hop diclometan bang Na;SOs, loc, thu gom
dich loc, va loai bé dung mdi trong diéu kién ap sut giam dé tao ra hop chét néu ¢ dé
muc ndy du6i dang chit rin mau trng nhat, (65 g, 100%). EIMS (m/z) 213 (M").

Vi dy didu ché 4
Metyl 2-(2-((1S,28)-2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)-4-clobenzoat)

(0]
~N O
\“‘. _-_ O
HN
\f
cl \\(0

Tao huyén phu (5-clo-2-metoxycarbonyl)benzyl)triphenylphosphoni bromua
(225 g, 428 mmol) trong tetrahydrofuran (1,6 L). Lam lanh huyén phii nay dén 0°C va

o

bd sung kali tert-butoxit (45 g, 401 mmol) thanh tirng phén vao d6 trong 2 phut. Duy
tri nhiét do cua dung dich mau vang thu dugc & 0°C. B6 sung ting giot fert-butyl
((1S,2R)-2-formylxyclopentyl)carbamat (65 g, 305 mmol) duéi dang dung dich trong
tetrahydrofuran (300 mL) vao d6 trong 20 phut trong khi duy tri nhi¢t 46 ctia phan tmg
duéi 5°C. D& hdn hop phan ing 4m dén nhiét do trong phong va khudy qua dém. Pha
loding hn hgp phan tng bing dung dich nuéc NaHCO; bdo hoa (2 L) va chiét bing
EtOAc (2 x 1,5 L). Gom céc phén chiét hitu co lai va rira céc phan chiét gom lai nay
bang nuée (3 L). Lam khé 16p hitu co bang Na2SOs; loc; thu gom dich loc; va ¢d trong

didu kién ap sut giam dé thu dugc phin cin tho. Chia phan cin nay thanh hai phén.
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Tinh ché phan tha nhét cua cin thd bing cach sir dung phuong phép sic ky silicagel,

rira giai bing gradien 25% dén 50% hexan: 10% TMBE trong diclometan va phan thi
hai bang gradien 25% dén 35% hexan: 10% TMBE trong diclometan dé thu dugc hdn

hop E:Z 4:1 ctua hop chét néu ¢ d& muc nay duéi dang ddu mau vang, dau nay héa ran
thanh chét rén mau tring khi dé yén, (99,5 g, 262 mmol, 86%). ESMS (m/z) 402
(M+Na)". B

Céc hop chit duéi day trong Bang 1 ¢6 thd duoc didu ché v& co ban 1 bing

phuong phéap néu trong Vi du diéu ché 4 str dung chét phan ting triphenylphosphoni

bromua dugc thé thich hop.

Béang 1
Vi du
didu |, .. A X ESMS
ch s Tén hoéa hoc Cong thirc cau tao (m/z)
sO
Etyl 2-(2-((18,28)-2-((tert- ( _ O 361
51 butoxycarbonyl)amino)xyclope “ N N \(O (M)
ntyl)vinyl)nicotinat (E:Z 1:1) HO Y ‘é
0_ 0
Metyl 4-bromo-2-(2-((15,28)-2- | [ ) Q (*Br/*1Br)
e | (et | N0 446/448
butoxycarbonyl)amino)xyclope N H (M+Na)*
ntyl)vinyl)benzoat ° \é
0_0o
Metyl  2-(2-((1S,2S5)-2-((tert- O 368
72 butoxycarbonyl)amino)xyclope AN _C N
ntyl)vinyl)benzoat (E:Z 6:1) \S \6 (M+Na)
o0
7~
Metyl  2-(2-((1S,25)-2-((tert- O 386
83 butoxycarbonyl)amino)xyclope N C N
At (M+Na)
)

ntyl)vinyl)-4-flobenzoat

1 Sic ky voi gradien 10% dén 50% EtOAc trong diclometan
2 Sic ky véi gradien 10% dén 50% EtOAc trong hexan
3 84c ky voi gradien 15% dén 60% EtOAc trong hexan
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Vi du diéu ché 9
Metyl 2-(2-((18,2S)-2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)-4-metyl-
benzoat

/O o

o \(O
-

B6 sung metyl 4-bromo-2-(2-((1S,2S)-2-((tert-butoxycarbonyl)amino)xyclo-
pentyl)vinyl) benzoat (0,73 g, 1,72 mmol) va 1,4-dioxan (20 mL) vao binh chiu vi
séng; sau d6 phun nito vao binh nay trong ba muoi phut. B& sung kali cacbonat (310
mg, 2,24 mmol), axit metylboronic (514 mg, 8,59 mmol), va tetrakis(triphenyl-
phosphin)paladi (115 mg, 0,099 mmol). Gia nhiét binh nay trong 16 vi séng trong 45
phut & 150°C. Két hop hdn hop thé thu dugc v6i hai 16 bd sung, vé co ban 1a dugc diéu
ché bang quy trinh giéng nhu vay, cho san lugng theo ly thuyét két hop dugc 14 5,13
mmol. Phan b6 cac hdn hop dugc két hop lai ndy gitta EtOAc va nude va tach pha hitu
co ra khéi pha nu6e. Lan lugt rira pha hitu co bing dung dich natri bicacbonat bio hoa
(2 14n) va dung dich nuéc natri clorua bdo hoa. Lam khé pha hiru co bang MgSOs4,loc;
thu gom dich loc; va cd dén kho. Thyc hién sic ky cot silicagel d6i v6i dau mau den
thu dugc, rira giai bang gradien EtOAc/hexan 10/90 dén 40/60, dé thu dugc hop chat
néu & d& muc ndy dudi dang chat ran mau tring (1,13 g, 3,14 mmol, hiéu sudt chung
14 61%). ESMS (m/z) 382 (M+Na)".

Vi dy diéu ché 10
Metyl 2-((((18,25)-2-((tert-butoxycarbonyl)amino)xyclopentyl)metyl)amino)-4-

clobenzoat

O—

Y 'HN\CF)I/O\‘/

Két hop metyl 2-amino-4-clobenzoat (1,9 g, 10 mmol) va Na;SO4 (1,4 g, 9.8
mmol). B4 sung tert-butyl ((1S,2R)-2-formylxyclopentyl)carbamat (2,0 g, 9,4 mmol)
duéi dang dung dich trong 1,2-dicloetan (30 mL) vao d6. Lam lanh dung dich dang
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khudy nay dén 0°C va bd sung natri triaxetoxybohydrua (4 g, 19 mmol) vao thanh tirng
phén. B6 sung timg giot axit axetic (0,9 mL, 16 mmol). Pé hdn hop phan tmg 4m dén
nhiét d9 trong phong va khuy qua dém. Pha lodng hdn hgp phan tng bang nudc (50
mL) va dung dich nu6c natri bicacbonat bdo hoa (200 mL) sau d6 chiét hdn hop bang
diclometan (2x300 mL). Gom céc phan chiét hitu co lai va 1am kho bing NaySO4. Loc
hdn hop nay; thu gom dich loc; va ¢d dich loc. Thuc hién sic ky cdt nhanh silicagel
d6i v6i phan cin thu dugc, rira giai bang 0-100% EtOAc trong hexan, dé thu dugc hop
chét néu & d& muyc ndy dudi dang chit rin mau tring (1,8 g, 50%). ESMS (m/z)
(5C1A7C) 383/385 (M+H)". |

Vi du diéu ché 11

Benzyl N-[(1S,2R)-2-formylxyclohexyl]carbamat

NH © Q
SR
g

Hoa tan benzyl N-[(1S,2R)-2-(hydroxymetyl)xyclohexyl]carbamat (4,312 g,
16,37 mmol) (Peter, M.; Van Der Eycken, J.; Bernath, G.; Fueloep, F. Tet. Asymm.
1998, 9 (13) 2339-2347) trong diclometan (5,57 mL). Bb sung 2,2,6,6-
tetrametylpiperidin-N-oxit (0,0259 g, 0,0164 mmol), va kali bromua (0,197 g, 1,64
mmol). Lam lanh hdn hop dén —10°C. B sung timg giot natri hypoclorit (0,77M trong
nuée, 23,36 mL, 18,01 mmol) trong 15 phut va khudy hdn hop trong 1,5 gio. B6 sung
diclometan (50 mL) va khudy hdn hop trong 30 phit. Lam Am dén nhiét do trong phong
va khudy hén hop nay qua dém. B4 sung ting giot natri hypoclorit (0,77M trong nudc,
15 mL, 11,55 mmol) trong 10 phut va khudy hdn hop nay trong 20 phit. Tach céc pha
va chiét pha nuéc bang diclometan (2 x 100 mL). Gom cac phén chiét hitu co lai. Diéu
ché dung dich hydro clorua/kali iodua solution by dissolving kali iodua (1g) trong dung
dich nuéc HCI 1M (150mL). Rira cac phin chiét hitu co gom lai bang dung dich hydro
clorua/kali iodua, sau d6 b%lng dung dich nudc natri thiosulfat 2M (100mL), va sau d6
1a nuGe (100mL). Tach cac pha. Lam kho pha hitu co bang MgSOs; loc; thu gom dich
loc; va ¢o trong diéu kién ap sudt giam. Thuc hién sic ky nhanh silicagel dbi voi vat

chit thdé thu dugc, rira giai bang gradien 5% diclometan/hexan dén 75%
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diclometan/hexan trong 30 phut dé thu dwgc hop chét néu & dé muc nay duéi dang
chét rén mau tring (3,563g, 84%). ESMS (m/z) 262 (M+H)*, 284 (M+Na)".

Vi du diéu ché 12

Metyl 2-((((18,25)-2-(((benzyloxy)carbonyl)amino)xyclohexyl)metyl)amino)-4-

(0] (0]
e
e
o\\(r\]H
Cl o)

Hoa tan metyl 2-amino-4-clobenzoat (0,799 g, 4,22 mmol) va benzyl N-
[(1S,2R)-2-formylxyclohexyl]carbamat (1,16 g 4,44 mmol) trong diclometan (10 mL).

clobenzoat

B& sung axit axetic (2 mL, 34,90 mmol) vao va khudy trong 30 phut. BS sung natri
triaxetoxybohydrua (1,96 g; 8,89 mmol) vao va khudy qua dém. B4 sung nuéc d4 (~15
g) vao hdn hop nay va khudy cho dén khi d4 tan ra. Chiét hdn hop nay bang diclometan
(3 x 50 mL). Rura céac phan chiét hiru co gom lai bing dung dich nudc natri bicacbonat
bdo hoa (50 mL); lam khd béng MgSOg4; loc; thu gom dich loc; va ¢ dén kho. Thuc
hién séc ky nhanh silicagel ddi v&i vat chét thd thu dugc, rira giai bang gradien hexan
dén 35% EtOAc/hexan dé thu duge hop chit néu & dé muc nay dudi dang dau khong
mau (1,15 g, 60%). ESMS (m/z) (*>C127C1) 431/433 (M+H)".

Vi du diéu ché 13

Metyl 2-[[(1S,2S)-2-aminoxyclohexyl]metylamino]-4-clobenzoat

(0] (0]
7~
e

NH
Cl
Hoa tan metyl 2-((((1S,25)-2-(((benzyloxy)carbonyl)amino)xyclohexyl)-
metyl)amino)-4-clobenzoat (1,15 g, 2,66 mmol) trong axetonitril (20 mL). B6 sung
iodotrimetylsilan (0,42 mL, 2,92 mmol) vao va khudy hdn hop nay trong 35 phit. B&
sung iodotrimetylsilan (0,42 mL, 2,92 mmol) vao va khu4y hén hop nay trong 30 phut.
Bé sung thém iodotrimetylsilan (0,42 mL, 2,92 mmol) vao va khudy hdn hop nay trong
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5 phut. Pha loang hdn hop nay bang EtOAc (50 mL). Rira c4c chét hitu co bang dung
dich nuéc natri thiosulfat 2M (20 mL). Tach c4c pha. Chiét pha nuéc bing EtOAc (2
x 15 mL). Két hop céc pha hitu co va cac phin chiét hitu co; rira bing dung dich nuéc
natri thiosulfat 2M (20 mL); sau d6 rira bang dung dich natri bicacbonat bdo hoa (50
mL). Lam kho béng MgSOs4; loc; thu gom dich loc; va ¢d dich loc. Thuc hién séc ky
nhanh silicagel d6i v&i c3n cb, rira giai bang gradien diclometan dén 10%
metanol/diclometan trong 25 phut dé thu dwoc hop chit néu & & muc nay duéi dang
chit rin mau tring (0,472 g, 60%). ESMS (m/z) (**C17C1) 297/299 (M+H)".

Vi dy diéu ché 14

Metyl 2-(2-((1S,2S)-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)-4-clobenzoat

o

~N Q
\‘\‘l _; O

HN
~

° s

Trong binh phan tmg PARR™, tao huyén phit 5% Pt/C (1,1 g, 0,71 mmol) trong
EtOAc (100 mL), sau d6 cho metyl 2-(2-((1S,2S)-2-((tert-butoxycarbonyl)amino)-
xyclopentyl)vinyl)-4-clobenzoat) (45 g, 26 mmol) va lugng EtOAc bd sung (100 mL)

o)

vao do. Bit kin binh phan tng lai, 1am sach va diéu 4p hdn hop nay bang khi hydro dén
207 kPa. Sau 30 phut, thong khi va loc hdn hgp phan tng. Thu gom dich loc. Két hop
dich loc nay véi vat chét dugc tao ra_béng quy trinh tuwong tu bét dau béng 45¢g,5 g,
va 5 g metyl 2-(2-((1S,25)-2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)-4-clo-
benzoat). Loai bo dung mdi ra khoéi cadc dung dich dd gom lai trong didu kién 4p suét
giam dé thu dugc hop chét néu & d& muc nay (99 g, 99% tinh chung trén co s& cin
xtng v&i mé) dudi dang chét rin mau tring. ESMS (m/z) (°C147C1 ) 404/406 (M+Na)*
Vi dy didu ché 15

Metyl 2-(2-((1S,25)-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)benzoat

O O

. O
W

z (0]

ﬁng<
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Didu ché hop chit néu & dé muc nay v& co ban 13 theo phuwong phap néu trong
Vi du diéu ché 14. ESMS (m/z) 370 (M+Na)*
Vi dy didu ché 16
Etyl 2-(2-((1S,2S)-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)nicotinat
o O

Trong khi quyén nito, xit Iy 10% Pd/C (501 mg, 0,471 mmol) véi thé tich
EtOAc t6i thiéu dé thoai méi tao huyén phi cac chat rin nay. Bb sung 2-(2-((1S,2S)-
2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)nicotinat (1,7 g, 4,9 mmol) va
metanol (47 mL) vao d6. Bit kin binh phan tng lai, 1am sach bang khi hydro, va khudy
trong khi quyén hydro. Sau 1 gio, thdi khi nito vao binh phan tmg va loc hdn hop thu
duoc. Rra cac chét rén bang EtOAc. Thu gom va ¢ dich loc dé thu duoc hop chét néu
& d& muc nay duéi dang dau khong mau véi d tinh khiét khoang 90% (1,76 g, 4,37
mmol, 93%). ESMS (m/z) 363 (M+H)".

Vi dy diéu ché 17
Metyl 2-(2-((1S,2S)-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)-4-flobenzoat

o)

)
/ 0
\““ 2 0
HN
_\(
F s

Trong binh chiu ép, bd sung 10% Pd/C (0,17 g) va bd sung metanol (50 mL)
1én trén chit rin nay. B6 sung dung dich metyl 2-(2-((LS,2S)-2-((tert-butoxycarbonyl)-
amino)xyclopentyl)vinyl)-4-flobenzoat (1,7 g, 4,7 mmol) trong metanol (50 mL) vao
d6. Lam sach binh nay bang khi nito va sau d6 bing khi hydro. Didu 4p binh nay bing
khi hydro dén 4p sudt 413 kPa va khudy qua dém. Ha ap va loc hén hop dé loai bd cac
hat. C6 dich loc dé thu dugc hop chét néu & d& muc nay dudi dang dau khéng mau (1,7
g, 4,7 mmol, 100%). ESMS (m/z) 388 (M+Na)".

Vi du diéu ché 18
Metyl 2-(2-((18,25)-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)-4-metylbenzoat
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Tao huyén phi 10% Pd/C (0,23 g) trong thé tich EtOAc i thiéu, sau d6 bd
sung metyl 2-(2-((1S,2S5)-2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)-4-metyl-
benzoat (1,13 g, 3,14 mmol) dudi dang dung dich trong metanol (63 mL) vao do. Théi
khi hydro vao binh nay va khudy trong khi quyén hydro trong 4 gid. Trong binh chiu
ap khac, xit Iy 10% paladi trén cacbon (0,67 g) bang luong t6i thiéu metanol dé thoai
mai tao huyén phil cac chét rin nay. B sung hdn hop phan tng ban d4u trong khi
quyén nito vao paladi méi duge 1am w6t nay. Lan luot thdi khi nito va sau d6 13 hydro
vao binh phan ung. Khudy dung dich & nhiét dd moi truong duéi ap sudt khi hydro 13
413 kPa trong 1 gid. Loc hdn hgp phén (g qua dit diatomit, va rira banh loc bang
metanol va EtOAc. Cd dich loc dé thu dugc hop chét néu & d& muc nay dudi dang dau
khong mau (0,85 g, 2,35 mmol, 75%). ESMS (m/z) 384 (M+Na)".

Vi du diéu ché 19
(£)-tert-Butyl N-(trans-2-etynylxyclopentyl)carbamat

&

B sung 1-diazo-1-dimetoxyphosphoryl-propan-2-on (1,49 mL, 6,98 mmol)
vao hdn hgp chira (¥)-tert-butyl N-[cis-2-formylxyclopentyl]carbamat (1,24 g, 5,81
mmol) va kali cacbonat (1,61 g, 11,63 mmol) trong metanol (50 mL). Khudy hdn hop
nay & nhiét d§ phong trong 4 gid. Co hdn hop nay trong didu kién 4p suét giam dé thu
dugc cdn thd. Pha lodng cén tho nay bing EtOAc (100 mL), rira bing dung dich nuée
natri bicacbonat bdo hoa (50 mL), tach cac 16p, va thu gom 16p hitu co. Lam kho 16p
hitu co bing MgSOs; loc; thu gom dich loc; va ¢ trong didu kién 4p sut giam. Thuc
hién séc ky nhanh silicagel d6i voi can cd, rira giai bang gradien 0% dén 100% EtOAc
trong hexan dé thu duoc hop chit néu & dé muc nay dudi dang chét rin mau tring

(0,66 g, 54%). '"H NMR (400 MHz, d--DMSO) & 6,92 (d, J = 7,8 Hz, 1H), 3,71 (gén
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vach nim J = 7,3 Hz, 1H), 2,84 (s, 1H), 1,95-1,70 (m, 2H), 1,60-1,46 (m, 3H), 1,36
(s, 9H), 1,37-1,29 (m, 2H).

Vi du diéu ché 20

Metyl 2-((trans-2-((tert-butoxycarbonyl)amino)xyclopentyl)etynyl)-4-clobenzoat

o/
(0]
/
- e
S=eay
Cl o)

B6 sung diisopropylamin (0,44 mL, 3,11 mmol) vao dung dich (£)-tert-butyl
N-(trans-2-etynylxyclopentyl)carbamat (0,65 g, 3,11 mmol) va metyl 4-clo-2-
iodobenzoat (1,11 g, 3,73 mmol) trong tetrahydrofuran (12 mL). Lam sach dung dich
nay bang khi nito trong 5 phut. B& sung ddng(I) iodua (11,8 mg, 0,062 mmol) va
bis(triphenylphosphin) paladi(I) clorua (43 mg, 0,062 mmol) vao do. Khuéy hdn hop
& nhiét d6 trong phong qua dém. Dép t&t phan tmg bang nudce (50 mL) va chiét bang
EtOAc (3 x 50 mL). Gom céc phén chiét hitu co lai; rira bang nuée mudi (50 mL); thu
gom 16p hitu co; 1am kho bang MgSO0s; loc; thu gom dich loc; va cd trong diéu kién
ap sut giam. Thyc hién séc ky nhanh silicagel d6i vé6i vat chat thd thu dugc, rira giai
bang gradien 0% dén 50% EtOAc trong hexan dé thu duge hop chét néu & dé muc nay
duéi dang chit rin mau vang nhat (0,57 g, 49%). ESMS (m/z) (**C1’Cl) 400/402
(M+Na)".

Vi dy didu ché 21
Metyl 2-(2-(trans-2-((tert-butoxycarbonyl)amino)xyclopentyl)etyl)-4-clobenzoat

ci HN\[O]/O\’/

B& sung 10% paladi trén cacbon (0,40 g, 0,38 mmol) vao dung dich metyl 2-
((trans-2-((tert-butoxycarbonyl)amino)xyclopentyl)etynyl)-4-clobenzoat (0,57 g, 1,51
mmol) trong EtOAc (20 mL). Lam sach dung dich béng khi hydro va khudy trong khi
quyén hydro trong 1,5 gio. Loc hdn hop phan ing qua dét diatomit. Co dich loc trong

diéu kién 4p suét giam @& thu duoc hop chat néu & dé muc nay dudi dang chat ran mau
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tring véi do tinh khiét khoang 90% theo 'H NMR (0,56 g, 87%). ESMS (m/z)
(33C1CI) 404/406 (M+Na)*.

Vi du diéu ché 22

Metyl 2-(2-((18,2S)-2-aminoxyclopentyl)etyl)-4-clobenzoat hydroclorua

o o
~ O
NH,

cl HCI

Hoa tan 2-(2-((18,25)-2-((tert-butoxycarbonyl)amino)xyclopentyl)vinyl)-4-
clobenzoat) (99 g, 260 mmol) trong 1,4-dioxan (500 mL) va bd sung hydro clorua
(dung dich 4,0M trong 1,4-dioxan, 1,0 L, 4,0 mol) vao do. Khqu hdn hop & nhiét do
trong phong qua dém. Pha lodng dung dich nay bang TBME (500 mL) v loc dé thu
gom két tia mau tring thu dugc. Rira két tiia nay bing TBME (3 x 300 mL). Thu gom
va cb dich loc dé thu thém luong chét réin mau tring. Loc hdn hop @& thu gom chét rén
mau tréng va rira chit ran ndy bang TBME (3 x 300 mL). K&t hop hai phan chét rin
mau tréng thu dugc dé thu hop chét néu & d& muc nay (67,4 g, 96%). ESMS (m/z) 282
(M+H)".

Diéu ché cac hop chit dudi day trong bang 2 vé co ban 13 theo quy trinh néu

trong vi du didu ché 22.

Bang 2
ché Tén hoa hoc Cong thire cau tao (m/z)
sée (M+1)+
Metyl 2-(2-((18,28)-2- | -°~¢° 0
2312 aminoxyclopentyl)etyl)-4- Ny 266
flobenzoat hydroclorua NH
F HCI
Metyl 2-(2-((18,28)-2- | °~¢° O
2413 aminoxyclopentyl)etyl)-4- SN 260
metylbenzoat hydroclorua NH 5
HCI
Etyl 2-(2-((18,28)-2- | °°
2534 aminoxyclopentyl)etyl)nicotinat r . O 263
dihydroclorua N KH
2HC!I
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2&3‘-‘ , ESMS
ché Tén héa hoc Cong thuc cau tao (m/z)
S 6 (M+ 1 )+
Metyl 2-2-((18.28)-2- | -°F° 0
26123 | aminoxyclopentyl)etyl)benzoat N 248
hydroclorua N2
HCI
/0 (0]
H
oy Me.tyl 2'((((1&%‘?)'2' N \\“..Q (35C1A7Cl)
4| aminoxyclopentyl)metyl)amino)- 3
NH 2 283/285
4-clobenzoat hydro clorua .
Cl
&)-2-((cis)-2- ' 8
Hgl3 Aminoxyclopentyl)metyl)amino)- N (3C17Cl)
4-clobenzoat hydro clorua NH , 283/285
¢ HCI
/O o
(i)'Metyl 2'(2'(tranS'2' 35 37
2912 | aminoxyclopentyl)etyl)-4- ¢ (CICl)
NH 283/285
clobenzoat hydroclorua
¢ Hcl

I Tao huyén phii nguyén liéu trong diclometan trudc khi b6 sung dung dich HCI
4N trong dioxan.

2 T4ch hop chét néu & @& muc nay bang cach két tia vai dietyl ete va loc.

3 Téch hop chét néu & dé muc nay bing cach c6 hdn hop phan ung thd.

4 Tao huyén phi nguyén liéu ban dau truc tiép trong dung dich dung dich HCI
4,0M trong dioxan.

> Dung dich HCI1 4N trong dioxan dugc bd sung vao nguyén liéu ban diu & 5°C
va d& 4m dén nhiét d6 moi trudong.
Vi du diéu ché 30
Metyl 2-(2-((1S,2S)-2-aminoxyclopentyl)etyl)benzoat

(o]
~ Q
NH,

Tao huyén phit 5% Pd/C (0,82 g, 0,4 mmol) trong metanol (20 mL) trong binh
PARR™, sau d6 bd sung metyl 2-(2-((18,2S)-2-aminoxyclopentyl)etyl)-4-clobenzoat

o)
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hydroclorua (8,0 g, 25 mmol), metanol (180 mL), va trietylamin (14 mL, 99 mmol)
vao huyén phu nay. Bit kin binh phan tmg lai, 1am sach, va didu 4p binh ndy dén 427
kPa bang khi hydro. T4i diéu ap binh nay bang hydro néu can. Sau 3 gid, loc hdn hop
phan tng. Co dic dich lgc bing 4p suét thap. Pha lodng cin thu dugc bang nuée (100
mL) va chiét bing diclometan (3 x 250 mL). Lam khé c4c 16p hitu co dd gom lai bang
NaxS0s4; loc; thu gom dich loc; va ¢d dich loc dé thu duoc hop chit néu ¢ d& muc nay
v6i @9 tinh khiét 97% (65 g, 26 mmol, 105%) dudi dang chit rin mau tring. ESMS
(m/z) 248 (M+H)*

Vi du diéu ché 31

Etyl 1-(8-metylquinolin-2-yl)piperidin-4-carboxylat

r°% -

Két hop 2-clo-8-metyl-quinolin (50 g, 281 mmol) va etyl piperidin-4-carboxylat
(67 g, 426 mmol) trong DMSO (400 mL). B6 sung kali cacbonat (80 g, 579 mmol) va
gia nhiét hdn hop dén 130°C, sau d6 khudy qua dém & 130°C. Lam ngudi hdn hop
phan tmg dén nhiét d6 trong phong, pha loang bang nuée (2,0 L), va chiét bing EtOAc
(2 x 1,5 L). Gom céc phén chiét lai; 1am kho bing Na»SO4; loc dé loai bo céc chat rén;
thu gom dich loc; va cd dé thu dugc can. Thuc hién séc ky cot silicagel dbi véi can thu
duoc, rira giai b dng gradien 10/90 dén 20/80 hexan/TBME, dé thu dugc hop chat néu
& d& muc ndy du6i dang ddu mau vang, nhét (75,5 g, 90%). ESMS (m/z) 299 (M+H)*
Vi dy diéu ché 32
Axit 1-(8-metylquinolin-2-yl)piperidin-4-carboxylic

Két hop etyl 1-(8-metylquinolin-2-yl)piperidin-4-carboxylat (75,5 g, 253
mmol), tetrahydrofuran (1,0 L) va metanol (500 mL) sau do6 bd sung dung dich nuéc
natri hydroxit 5M (510 mL, 2,55 mol) vao dung dich nay. Khuiy hdn hop & nhiét dd
trong phong qua dém. C6 hdn hop phan {ng trong diéu kién 4p suét giam; pha lodng

bing nuéc (500 mL); va 1am lanh hdn hop thu duge dén 5°C. Axit héa hdn hop nay
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dén do pH bing 6 dén 7 bing dung dich nwéc HCI 5M dé gay ra su két tia. Téch chét
rin bang cach loc. Rira k§ chét rén nay bang nudc. Lam kho chét rin nay trong 16 chan
khong & 40°C qua dém d8 thu duge hop chét néu & dé muc nay duéi dang chit rin
mau tring nhat (65 g, 95%). ESMS (m/z) 271 (M+H)".

Vi dy diéu ché 33

Axit 1-(4-(triflometoxy)phenyl)piperidin-4-carboxylic

Két hop axit piperidin-4-carboxylic (1,00 g, 7,74 mmol), p-bromophenyl
triflometyl ete (1,87 g, 7,74 mmol), natri tert-butoxit (1,86 g, 19,4 mmol), va 1,4-
dioxan (77 mL). Phun nito trong 30 phut. B6 sung (2-dixyclohexylphosphino-2',6'-
diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1"-biphenyl)] paladi(Il) metansulfonat va
hdi luu qua dém. Lam ngudi phan u’ng dén nhiét do trong phong. Phan bd hén hop
phan ung gifta nuée va EtOAc. Axit héa 16p nude dén @6 pH bing 4 bang dung dich
HCI 3N va chiét bing EtOAc (3 x 100 mL). Rira cac 16p hitu co gom lai bang dung
dich nudc NaCl bdo hoa; lam kho bang MgSOs; loc; thu gom dich loc; va ¢o dé thu
duoc hop chit néu & d& muc nay (1,39 g, 4,81 mmol, 62%). ESMS (m/z) 290 (M+H)".
Vi dy diéu ché 34
Metyl trans-4-hydroxyxyclohexan-1-carboxylat

—0
> O

B sung timg phan (trimetylsilyl)diazometan (2,0M trong hexan, 7,6 mL, 15
mmol) trong 15 phat vao dung dich chi@ta axit trans-4-hydroxyxyclohexan-1-
carboxylic (2,0 g, 13,8 mmol) trong toluen khan (30 mL) va metanol (10 mL). Khuly
hdn hop nay trong mudi phit va sau do bd sung axit axetic (1,0 mg, 0,017 mmol) vao
d6. Co hdn hop nay dé thu dugc diu. Lam kho dAu nay duéi ap suit giam qua dém dé
thu dugc hop chét néu & d& muc nay (2,14 g, 97%, H! NMR (400 MHz, ds-DMSO): &
4,54 (d, J= 4,3 Hz, 1H), 3,54 (s, 3H), 3,30 (m, 1H), 2,17 (m, 1H), 1,83-1,75 (m, 4H),
1,30 (m, 2H), 1,15 (m, 2H).

Vi du diéu ché 35

Axit trans-4-(benzyloxy)xyclohexan-1-carboxylic
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Gia nhiét hdn hop d3 dugc bit kin chira metyl trans-4-hydroxyxyclohexan-1-
carboxylat (1,0 g, 6,3 mmol), benzylbromua (0,76 mL, 6,4 mmol), va N,N-
diisopropyletylamin (2,5 mL, 14 mmol) dén 150°C trong mot gid. B sung dung dich
HCI IN (25 mL) vao hdn hop khong ddng nhét thu dwgc va chiét hdn hgp nay bang
EtOAc (3 x). Lam khd cac pha hitu co gom lai bing MgSOs va c6 dé thu dugc dau
mau cam. Hoa tan diu mau cam thu dugc trong metanol (10 mL) va tetrahydrofuran
* (10 mL). B4 sung dung dich natri hydroxit 5N (3,0 mL) vao d6. Khuiy hdn hop nay
qua dém. Trung hoa dung dich nay bing dung dich HCI 5N (3,0 mL) va ¢d dén kho.
Hoa tan céc chét rin thu dugc trong EtOAc va nuée. Tach cac 16p, va chiét 16p nuée
bang EtOAc (2x). Lam kho cac chit hitu co gom lai bing MgSOx; loc; thu gom dich
loc; va co dé thu duoc hop chét néu & d& muc nay dudi dang chét rin (1,16 g, 4,95
mmol, 78%). ESMS (m/z) 233 (M-H).

Vi du didu ché 36
Etyl 1-(5-flopyridin-2-yl)piperidin-4-carboxylat

\_o N
0 —

Két hop etyl piperidin 4-carboxylat (2,8 mL, 18 mmol) va 2,5-diflopyridin (2,0
mL, 25 mmol) va pyridin (2,0 mL) lai trong binh phan tng. Bit kin binh phan ng lai
v gia nhiét d&n 200°C trong 1 giv. Lam ngudi hdn hgp phan tmg dén nhiét do trong
phong; pha loing hdn hop nay bang nude (15 mL) va EtOAc (50 mL); va tach céc pha.
Rira 16p EtOAc bang dung dich nuwéc NaCl bdo hoa (15 mL). Lam kho 16p EtOAc trén
Na,S04; loc; thu gom dich loc; va co6 dung dich dé thu dugc ddu mau nau. Thuc hién
sic ky cot nhanh silicagel d6i v6i dAu mau nau thu dugc, rira giai bing hexan:etyl
axetat 90:10 dén 70:30, dé thu dugc hop chét néu & @& muc nay duéi dang déu khéng
mau (2,32 g, 9,2 mmol, 52%). ESMS (m/z) 253 (M+H)".
Vi dy diéu ché 37
Axit 1-(5-flopyridin-2-yl)piperidin-4-carboxylic
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Bb sung dung dich nuGe natri hydroxit 2,0M (12 mL, 24 mmol) vao dung dich
etyl  1-(5-flo-2-pyridyl)piperidin-4-carboxylat (2,32 g, 9,2 mmol) trong
tetrahydrofuran (9 mL) va metanol (18 mL). Khudy dung dich ndy & nhiét do phong
trong 5 gid. C6 dung dich nay va xit ly cdn thu dugc bang dung dich nuéc HCI 5N (4,8
mL, 24 mmol) dé gay ra su két tila. Loc huyén phu; thu gom két tha mau tring; va lam
kho trong diu kién 4p suét giam dé thu dugc hop chét néu & d& muc nay duéi dang
chét rén mau tring (1,9 g, 84 mmol, 92%). ESMS (m/z) 225 (M+H)".

Vi dy diéu ché 38
Axit 1-(p-tolyl)piperidin-4-carboxylic
HO
atale
o

Phun khi nito vao 1,4-dioxan (60 mL) trong 10 phut. BS sung axit isonipecotic
(750 mg, 5,81 mmol), 4-bromotoluen (1,0 g, 5,85 mmol), va natri fer¢-butoxit (1,4 g,
13 mmol) vao hdn hop nay. Phun nito vao hdn hop nay thém mét lan nita. B6 sung (2-
dixyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) metansulfonat vao hdn hop va hdi luu qua dém trong khi quyén
nito. Phan bd dung dich gitta EtOAc va nudce. Axit héa 16p nude bang dung dich HCl
3N dén d6 pH béng 4. Chiét 16p nude bang EtOAc (3 x 35 mL). Rira cdc phan chiét
hitu co gom lai béng dung dich nuéc NaCl bdo hoa; 1am kho b?ing MgSOy4; loc; thu
gom dich loc; va ¢d dé thu duoc hop chit néu & d& muc nay (545 mg, 2,49 mmol,
43%). ESMS (m/z) 220 (M+H)".

Vi du diéu ché 39
Etyl 1-(6-(triflometyl)pyridin-3-yl)piperidin-4-carboxylat

o) N

§_<:\/N 7\ _CF,
o _
)

Bb sung etyl piperidin 4-carboxylat (0,93 mL, 6,1 mmol) vao S5-flo-2-
(triflometyl)pyridin (1,0 g, 6,1 mmol). Lam sach hdn hop nay bang khi nito trong 5
pht, sau d6 gia nhiét dén 200°C trong 10 vi séng Initiator BIOTAGE™ trong 90 phut.
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Tinh ché hdn hop phan tng bing cach sic ky silicagel, rira giai bang gradien 100%
hexan dén 40% EtOAc trong hexan, dé thu dugc hop chét néu & @ muc nay dudi dang
dau khong mau (1,27 g, 4,2 mmol, 69%). ESMS (m/z) 303 (M+H)*.
Vi du diéu ché 40
Axit 1-(6-(triflometyl)pyridin-3-yl)piperidin-4-carboxylic
o§_<:\/N 4</;N>,CF 3
HO —

Hoa tan etyl 1-(6-(triflometyl)pyridin-3-yl)piperidin-4-carboxylat (1,27 g, 4,20
mmol) trong metanol (2 mL), tetrahydrofuran (10 mL), va dung dich nuéc NaOH (5M,
1,68 mL, 8,40 mmol). Khudy hdn hop & nhiét do trong phong qua dém. Co hdn hop
nady dé thu duoc chit rin mau tring; pha lodng bang nuéc (20 mL); va didu chinh d6
pH dén 5 bang dung dich HCI 5N. C6 dung dich nay d8 thu duoc chit rin mau tring.
Tao huyén phu dic chét rén nay trong etanol (100 mL) va loc dé loai b6 cac mudi. Co
dich loc trong didu kién 4p suét giam dé thu dugc hop chét néu & d& muc nay dudi
dang chét rén mau tring (1,10 g, 4,01 mmol, 95%). ESMS (m/z) 278 (M+H)".

Vi dy diéu ché 41
O1-tert-butyl-O4-metyl 3,3-dimetyl-2,6-dihydropyridin-1,4-dicarboxylat

O_ OCH,

X

N
0ho K

B sung paladi(I) axetat (4,40 g, 20,0 mmol), 1,1’-bis(diphenylphosphino)-
feroxen (13,3 g, 22,8 mmol), tert-butyl 3,3-dimetyl-4-(triflometylsulfonyloxy)-2,6-
dihydropyridin-1-carboxylat (72,0 g, 150 mmol), axetonitril khan (850 mL), metanol
khan (570 mL), va trietylamin (36,0 mL, 245 mmol) vao ndi hdp PARR™ dung tich 2
L duoc lép canh khudy co hoc. Bit kin thiét bi phan ung lai, va diéu 4p bang cacbon
monoxit dén 689 kPa. Gia nhiét hdn hop nay dén 65°C trong 2,25 gid; sau d6 lam
ngudi hdn hop phén img nay dén nhiét do trong phong; va cén thén thong khi binh
phéan tng (Canh bdo! Khi déc!) Co trong diéu kién 4p suit giam. Két hop vat chat nay
v6i nim mé vat chit khac duoc diéu ché vé co ban 1a bing quy trinh giéng nhu vay

trén cac quy md tuong tur va thuc hién séc ky nhanh trén silicagel d6i v6i vat chét da
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két hop lai, rira giai bang gradien 0% dén 20% TBME trong hexan, dé thu dugc hop
chét néu & d& muc nay dudi dang diu mau vang véi do tinh khiét khoang 83% theo
khéi luong (260 g, 88%). ESMS (m/z) 214 (M — ¢t-Bu + 2H)".

Vi du diéu ché 42

OI-tert-Butyl-O4-metyl 3,3-dimetylpiperidin-1,4-dicarboxylat

O _ OCH 4

N
0ho K

Tao huyén phii paladi (10% trong lugng trén cacbon, 5,4 g, 5,1 mmol) trong
metanol (700 mL), sau d6 bd sung dung dich O1-tert-butyl-O4-metyl 3,3-dimetyl-2,6-
dihydropyridin-1,4-dicarboxylat (130 g, 396 mmol) trong metanol (700 mL) vao do.
Bit kin binh phan ting chira hdn hop nay; va 1an lugt 1am sach binh phan (ng nay bing
nito va sau d6 1a hydro. Didu 4p binh phan tng nay dén 414 kPa bang khi hydro va
khudy & nhiét do trong phong trong 1,5 gid. Ha 4p va loc hdn hop nay dé loai bd chit
xuc tac. Két hop phén dich loc ndy véi phén dich loc khac dugc diéu ché bing quy
trinh twong tur va loai bd cac dung mdi dé bay hoi trong diéu kién 4p suét giam dé thu
dugc hop chét néu & d& myc ndy du6i dang ddu mau vang véi do tinh khiét khoang
85% theo khéi lugng (240 g, 95%). ESMS (m/z) 216 (M —t-Bu + 2H)".
Vi dy diéu ché 43
Metyl 3,3Qdimetylpiperidin-4-carboxylat hydroclorua

O _ OCH 4

H -CI

Bb sung HCI (dung dich 4,0M trong 1,4-dioxan, 2,0 L, 8,0 mol) vao dung dich
OI-tert-butyl-O4-metyl 3,3-dimetylpiperidin-1,4-dicarboxylat (240 g, 752 mmol)
trong 1,4-dioxan (500 mL). Khu4y hdn hop thu duge & nhiét do trong phong qua dém,
sau d6 co trong didu kién 4p suit gidm. Pha lodng can thu duoc bang TBME (500 mL)
va tach céc chit rén ra bing cach loc. Stc rira banh loc bing TBME (2 x 400 mL) va
1am kho chét rén trong ti chan khong & 35°C qua dém dé thu dugc hop chit néu & dé

muc nay dué6i dang chit rdn mau tring (144 g, 92%). ESMS (m/z) 172 (M+H)".
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Vi du diéu ché 44
(9)-Metyl (45)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylat

H;CO N
) N— A\
0 _

Két hop metyl 3,3-dimetylpiperidin-4-carboxylat hydroclorua (144 g, 693
mmol), 2-clo-8-metylquinolin (125 g, 704 mmol), DMSO (1,4 L), va K2COs (210 g,
1,52 mol). Khudy hdn hop thu duoc & nhiét 9 131+1°C qua dém. Lam ngudi hdn hop
ndy dén nhiét do trong phong, loc d8 loai bo chét rin; pha lodng bang nuée (2 L); va
chiét bing EtOAc (2 x 3 L). Rira c4c phén chiét hitu co gom lai bang nuée (3 x 1,5L);
lam kho bing Na;SOs; loc; thu gom dich loc; va cd trong didu kién 4p suét giam. Thuc
hién sic ky nhanh trén silicagel d6i v&i vt chét tho thu dugc, rira gidi bing gradien
25% dén 30% (10% TBME trong DCM) trong hexan, d& thu dugc hop chét néu & dé
muc ndy dudi dang raxemat. Hoa tan vat chét nay trong metanol (7,5 L) va loc dung
dich. D4n nhén dich loc thu dugc 1a “Dung dich A”. Thuc hién sdc ky 16ng siéu t6i han
bét dbi xtmg dbi v&i vat chit nay (Chiralpak OJ-H, 50 mm x 250 mm x 5 pm) sir dung
15% (0,2% dimetyletylamin trong i-PrOH) trong CO> 1am pha dong & luu luvong 12 400
g/phut, bang cach tiém 5 mL Dung dich A mdi 95 gidy cho dén khi tht c4 vat chét nay
da dugc ding hét. Déi voi mdi 1n tiém, thu gom phan doan tht nhét dé rira giai (ir =
2,57 phiit bing Phuong phap SFC 1) va thai bo phan doan thir hai (fr = 3,17 phut bing
Phuong phap SFC 1). Két hop céc phan doan da thu gom dugc véi cac phan doan tir
phan tach ra dugc tir phan img trude d6 va loai bd céc chét d& bay hoi dé thu dugc 98
g metyl 3,3-dimetylpiperidin-4-carboxylat hydroclorua tho. Tai két tinh vét chat nay
tir etanol nong (1,38 L); tach cac tinh thé ra bang céach loc; va lam kho trong 10 chén
khéng & 40°C qua dém d8 thu dugc hop chét néu & d& muc nay duéi dang chét rén
dang tinh thé mau tring (156 g, hiéu suét 43% trén co s& can xing v6i mé). ESMS
(m/z) 313 (M+H)*, [a]®p —45° (c 0,21, CH2Cl2). ee = >99% nhu dugc xac dinh bing
Phuong phap SFC 1. Péi véi Phuong phép SFC 1: Céc phén tich dugc thuc hién trén
cot Daicel ChiralPak OJ-H (d6 dai 100 mm, dudng kinh trong 4,6 mm, c¢& hat 5 um).
Pha dong dugc st dung 1a: 8% (NH3 20mM trong i-PrOH) va 92% COxscp) & ap suét
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100 bar (10*kPa). Qua trinh chay sic ky dugc thyuc hién & nhiét do 35°C va luu lwong
1a 3 mL/phtt. Viéc thu séng tir ngoai (DAD) duoc thuc hién & budc song 220 nm.

Vi du didu ché 45

Axit (-)-(45)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic.

Xir ly metyl (4S)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylat
(154 g, 493 mmol) bing axit sulfuric (10% thé tich/thé tich trong nudc, 2,31 L, 2,75
mol). Gia nhiét hdn hop dé hdi lru ddng thoi khudy qua dém. Lam ngudi hdn hop ndy
dén nhiét d6 trong phong, sau d6 bb sung NaOH (50% trong lugng trong nudc) vao do
cho dén khi d¢ pH dat dén 13. B4 sung TBME (500 mL) vao d¢ tao ra hon hop ba pha.
Tir dinh xudng d4y, dan nhan céc 16p 14n lugt 13 “Lép A”, “Lép B”, va “Lép C”. Loai
b6 Lép C. Bb sung nuée (600 mL) vao cac Lép A va B, sau do tach riéng 16p hitu co.
Két hop 16p nude véi Lop C. Chiét Lép C bang TBME (500 mL) va tach riéng 16p
hitu co. Bé sung HCI (5,0M trong nuéc) vao Lép C cho dén khi d6 pH dat dén 6,5.
Chiét Lép C bing TBME (2 x 400 mL). Gom tét c4 cac phan chiét hitu co lai; 1am kho
béng MgSOs4; loc; thu gom dich loc; va ¢d trong didu kién ap sut giam dé thu duoc
hop chét néu & d& muc nay duéi dang chit rin mau tring véi do tinh khiét 96% (145
g, 95%). ESMS (m/z) 299 (M+H)", [a]*°p —59,6° (c 3,12, CH30H).
Vi du didu ché 46: Metyl 2-(2-((1S,2S)-2-(1-(8-metylquinolin-2-yl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat

0
"D
Hn_ 0

o)
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Hoa tan metyl 2-(2-((1S,2S)-2-aminoxyclopentyl)etyl)benzoat (6,5 g, 26 mmol,
do tinh khiét 97%) va axit 1-(8-metylquinolin-2-yl)piperidin-4-carboxylic (7,8 g, 29
mmol) trong diclometan (350 mL). Lam lanh hén hgp nay dén 0°C va bd sung
diisopropyletylamin (10 mL, 57 mmol) vao do. B4 sung anhydrit vong axit 1-
propanphosphonic (50% trong lugng trong EtOAc 25 mL, 41,6 mmol) & tbc d6 dé duy
tri nhiét do bén trong phan ng nam trong khoang tir 0°C dén 4°C. Dé cho phan tmg
nay 4m dén nhiét do trong phong qua dém. Cén than ré6t hdn hop nay vao dung dich
nuée NaHCO3 (1,0 L). Tach céc 16p va chiét 16p nude bing diclometan (500 mL).
Gom céc 16p hitu co lai; rira cac 16p hitu co gom lai nay bing dung dich nuéc NaCl
bdo hoa (200 mL); 1am kho b%lng NazS0y4; loc; thu gom dich loc; va ¢ dich loc dé thu
duoc cin. Thyuc hién séc ky cot nhanh silicagel d6i v6i cin thu duge, ria giai b%mg
gradien 20 dén 29% TBME trong hdn hgp diclometan va hexan 1:1. Tai tinh ché cac
phén doan hdn hop bing cach sic ky cot nhanh silicagel, rira giai bing gradien
diclometan dén 25% TBME trong diclometan dé thu duoc hop chét néu & d& muc nay
(10,8 g, 84%). ESMS (m/z) 500 (M+H)"
Vi du diéu ché 47
Metyl 4-flo-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat

o) 0]

F
FF

Két hop metyl  2-(2-((1S,25)-2-aminoxyclopentyl)etyl)-4-flobenzoat
hydroclorua (0,15 g, 0,50 mmol), axit 1-(4-(triflometyl)phenyl)piperidin-4-carboxylic
(0,14 g, 0,52 mmol), va EtOAc (5§ mL). B6 sung diisopropyletylamin (0,26 mL, 1,5
mmol) va anhydrit vong axit 1-propanphosphonic (dung dich 50% trong EtOAc, 0,51
mL, 0,99 mmol) vao d6. Khudy hdn hop & nhiét do trong phong qua dém. Pha lodng
hdn hop phan ng bang dung dich nuéc NaHCO3 bdo hoa va khudy trong ba muoi
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phut. Pha loang 16p hitu co bang EtOAc (10 mL) va phan bd 16p hitu co. Rira cac chét
hitu co 14n nita bing dung dich nvdc NaHCO3 bdo hoa; 1am kho bing MgSOs4; loc va
thu gom dich loc; va cd dé thu dugc chit rin mau tréng. Thuc hién séc ky ¢t nhanh
silicagel d6i véi can thu duogc, rira giai bing gradien 10% dén 50% EtOAc trong
diclometan dé thu dwoc hop chit néu & d& muc nay (0,127 mg, 0,24 mmol, 49%).
ESMS (m/z) 521 (M+H)".

Vi du diéu ché 48

Metyl 4-metyl-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoat

_0 o)
| N 0
H
N
F

FF
Diéu ché hop chét néu ¢ d& muc nay vé co ban 1a theo quy trinh néu trong Vi
du diéu ché 48. ESMS (m/z) M+1)* 517
Vi dy diéu ché 49
Metyl 4-clo-2-(2-((1S,2S)-2-(1-(p-tolyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoat

o—

Cl
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Két hop metyl 2-(2-((1S,25)-2-aminoxyclopentyl)etyl)-4-clobenzoat
hydroclorua (100 mg, 0,314 mmol), axit 1-(p-tolyl)piperidin-4-carboxylic (75 mg,
0,342 mmol), va 1-hydroxybenzotriazol hydrat (12 mg, 0,087 mmol) trong diclometan
(5 mL) va trietylamin (0,150 mL, 1,08 mmol) dé taora huyén phu dic. Bb sung EDCI
(100 mg, 0,52 mmol) vao do. Khudy hdn hop & nhiét do trong phong qua dém. Thyc
hién séc ky cot nhanh silicagel d6i véi hdn hop nay, rira giai bang EtOAc/heptan 50/50
dé thu dugc hop chit néu & d& muc nay (95 mg, 0,196 mmol, 62%). ESMS (m/z) 483
(M+H)" duéi dang chit rin mau tring.

Diéu ché cac hop chét dudi day trong bang 3 vé co ban 13 theo quy trinh néu

trén déy trong vi du diéu ché 49.

Bang 3
e oo
» | Tén héa hoc Cong thirc cau tao (m/z)
ché +
B (M+1)
s0
I
T .0
Metyl  4-clo-2-(2-((15,28)-2-(1-(5- e
flopyridin-2-yl)piperidin-4- H
50! | carboxamido)xyclopentyl)etyl)benzo Cl 488
at N
=N
\_/
F
0__0O
) &
Metyl  2-(2-((18,25)-2-((trans)-4- HN. ©
(benzyloxy)xyclohexan-1- Cl
51 carboxamido)xyclopentyl)etyl)-4- 498
clobenzoat <
o)
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at

CF 3

Ta , ESMS
X Tén hoa hoc Cong thure cau tao (m/z)
ché +
y (M+1)
sO
0
Metyl 2-(2-((15,28)-2-(1-(4- & o
(triflometoxy)phenyl)piperidin-4-
523 carboxamido)xyclopentyl)etyl)benzo 519
at N
@CF 3
I
o_o0
Metyl 2-(2-((18,28)-2-(1-(5- 5/\ HN_ O
(triflometyl)pyridin-2-yl)piperidin-4-
532 carboxamido)xyclopentyl)etyl)benzo 504

I Rura giai sic ky bang gradien hexan:etyl axetat 95:5 dén 50:50.

2 Rira giai sic ky bang gradien hexan:etyl axetat 100:0 dén 50:50.
Vi du diéu ché 54
Metyl 2-(2-((1S,25)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoat

0.0
5/\Hﬁo
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Két hop metyl 2-(2-((1S,2S5)-2-aminoxyclopentyl)etyl) benzoat hydroclorua
(0,25 g, 0,88 mmol), axit 1-(4-(triflometyl)phenyl) piperidin-4-carboxylic (0,25 g, 0,88
mmol), va dimetylformamit (4,4 mL). B6 sung BOP (0,52 g, 1,1 mmol) va trietylamin
(0,43 mL, 3,1 mmol) vao do. Khuéy hdn hop & nhiét do trong phong qua dém. Pha
lodng bing nuéc va chiét bang EtOAc (3 x 20 mL). Rira cac chét hitu co gom lai bing
dung dich nudgc natri clorua bdo hoa; va lam kho bﬁng MgSOy4; loc; thu gom dich loc;
va ¢ trong diéu kién ap sudt giam. Thyc hién sic ky c6t nhanh silicagel d6i véi cin
cd, rira giai bang gradien EtOAc/hexan 10/90 dén 75/25, d8 thu dwoc hop chit néu &
d muc nay (0,3 g, 70%). ESMS (m/z) 503 (M+H)".

Diéu ché cac hop chit dudi ddy trong bang 4 v& co ban 14 theo quy trinh néu

trén day trong vi du diéu ché 54.

Béang 4

Vi du

didu | p . A .z ESMS (m/z)

ch s Tén héa hoc Cong thtrc cau tao (M+1)*

sO

|
0o_0
Metyl 4-clo-2-(2-((1S,2S5)-2-(1- Y
( 4- HN 0]

551 (triflometyl)phenyl)piperidin- cl (}3C17Cl)
4- 537/539
carboxamido)xyclopentyl)etyl) N
benzoat ©

CF4
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Vi du
Slll%u Tén hoda hoc Cong thuc cAu tao ?ﬁl}r/ﬁsy(m/z)
sb
o o
Metyl 4-clo-2-(2-((18,28)-2-(1- O
(6-(triflometyl)pyridin-3- HN Z°
5623 yl)piperidin-4- cl (33C177CI)
carboxamido)xyclopentyl)etyl) 538/540
benzoat N
X
| N
CF,
/
Oy0
Metyl  4-clo-2-(2-((15,25)-2- Q
((S)-3,3-dimetyl-1-(8- cl HN__O
574 metylquinolin-2-yl)piperidin-4- (*3C1A7CI)
carboxamido)xyclopentyl)etyl) 562/564
benzoat N
)
=
T 0
Etyl  2-(2-((15,28)-2-(1-(4- éf\ o
(triflometyl)phenyl)piperidin- Hé\>
sges | 4 \ 518

carboxamido)xyclopentyl)etyl)
nicotinat
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Vi‘ du

diéu N A . X ESMS (m/z)

cl} s Tén hoéa hoc Cong thirc cau tao (M+1)*

sO

|
o_o0
H
v
Metyl 4-clo-2-((((1S,2S5)-2-(1- WE o
(4-

56 (triflometyl)phenyl)piperidin- cl (3CIA7Cl)
4- 537/539
carboxamido)xyclopentyl)mety N
)amino)benzoat

F
F~F
_0_0
O
N :
Metyl 2-[[(18,25)-2 N
ety - ) 20)=2- 35011/37
60%7 | aminoxyclohexyllmetylamino] “ (°ClPCl)
552/554
-4-clobenzoat N
ol
(¥)-Metyl 4-clo-2-(2-(trans-2-
(1-(4- 0
(triflometyl)phenyl)piperidin- 35CIATCI)
6 -
61" |4 536/538

carboxamido)xyclopentyl)etyl)
benzoat

F

I Thye hién séc ky sir dung gradien diclometan:EtOAc 0:100 dén 25:75.
2 Sir dung diisopropyletylamin 1am bazo.

3 Thye hién séc ky str dung gradien hexan: EtOAc 10:90 dén 20:80.

4 Thuc hién sic ky sir dung gradien hexan: EtOAc 10:90 dén 0:100.

5 Thue hién sic ky sir dung gradien diclometan:etyl axetat 0:100 dén 50:50.

6 Thyc hién séc ky str dung gradien hexan: EtOAc 10:90 dén 0:100.
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Sau khi séc ky cot nhanh silicagel, tinh ché cin thu dugc bang sic ky pha dao, rira giai
bang axetonitril va nudc dugc bién @i bing 0,1% axit formic dé thu dugc hop chit
néu & @& muc nay.

7 Tinh ché can thd hai 1in bing céach séc ky cot sit dung diclometan:etyl axetat 100:0
dén 85:15 lam dung moi rira giai. Tinh ché cin thu dugc lai 1in nita bang cch sic ky
cOt stt dung gradien diclometan:EtOAc 100:0 dén 10:90.

Vi dy diéu ché 62

((1R,25)-2-Aminoxyclopentan)metanol hydroclorua

-0

HO  {n
HCI
Két hop tert-butyl ((1S,2R)-2-(hydroxymetyl)xyclopentyl)carbamat (1,15 g,
5,34 mmol) va HCI (4,0M trong dioxan, 62 mL). Khuiy dung dich ndy & nhiét d§ trong

2

phong trong hai gio va sau d6 co trong didu kién 4p suét giam dé thu dugc hop chit
néu & d& muc nay duéi dang chit rin mau trdng (802 mg, 5,29 mmol). '"H NMR (400
MHz, d-DMSO0) § 3,00 (dd, J= 11,2, 4,9 Hz, 1H), 2,94-2,84 (m, 2H), 1,61-1,51 (m,
1H), 1,49-1,29 (m, 1H), 1,14-0,72 (m, 5 H).

Vi du diéu ché 63
N-((18,2R)-2-(Hydroxymetyl)xyclopentyl)-1-(4-(triflometyl)phenyl)piperidin-4-

0 FF

O

O F
/ H
*~OH

carboxamit

Hoa tan ((1R,2S)-2-aminoxyclopentyl)metanol hydroclorua (200 mg, 1,3
mmol) trong dimetylformamit (6,6 mL) va bd sung axit 1-(4-
(triflometyl)phenyl)piperidin-4-carboxylic (360 mg, 1,32 mmol), diisopropyletylamin
(1,38 mL, 7,91 mmol) va O-(7-Azobenzotriazol-1-yl)-N,N,N’,N -tetrametyluroni
hexaflophosphat (601 mg, 1,58 mmol) vao do. Khudy hdn hop ndy & nhiét d§ moéi
trudng qua dém. Pha lodng hdn hop nay bing EtOAc va rira hdn hop thu dugc 1an lugt
bang dung dich nuéc HCI 1N, dung dich nuéc NaHCO; bao hoa, dung dich nude LiCl
5%, va dung dich nudc NaCl bdo hoa. Lam kho pha hitu co bang Na>SOs; loc, thu gom
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dich loc; va cb trong diéu kién 4p sudt giam dé thu dwgc hop chét néu & d& muc nay

duéi dang chét rin mau nau vang (600 mg, 98%). ESMS (m/z) 371 (M+H)".

Vidul
Axit 2-(2-((18,2S5)-2-(1-(8-metylquinolin-2-yl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

Oo._ _OH
Evj/\H:NO

N
N
7
=

Hoa tan metyl  2-(2-((1S,2S)-2-(1-(8-metylquinolin-2-yl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (10,7 g, 21,4 mmol) trong tetrahydrofuran (150
mL) va metanol (100 mL). B sung timg giot dung dich nuéc natri hydroxit 5M (45
mL, 225 mmol) vao hdn hop nay. Khudy hén hop phan ng & nhiét d9 trong phong
qua dém. Lam 4m hdn hop phan g dén 35°C va khudy thém 8 gi¢ nita. Lam ngudi
hdn hop nay dén nhiét do trong phong va cd né trong didu kién 4p sudt giam. Pha loang
can thu duoc bing nuée (500 mL) va axit héa hdn hgp thu dugc dén do pH bing 6 dén
7 bang dung dich HCI IN. Tach chét rén két tia bing cach loc va rira k§ banh loc bang
nuée. Lam kho chit rén nay dé thu duge hop chét néu & d& muc nay dudi dang chit
rin mau tring nhat (10 g, 96%). ESMS (m/z) 486 (M+H)"

Vidu2
Axit 2-(2-((1S,2S5)-2-(1-(4-(triflometoxy)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic
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0. _OH
5/\@0

OCF,4

Bb sung dung dich nu¢e natri hydroxit 2N (0,70 mL, 1,4 mmol) vao dung dich
metyl  2-(2-((1S,25)-2-(1-(4-(triflometoxy)phenyl)piperidin-4-carboxamido)xyclo-
pentyl)etyl) benzoat (135 mg, 0,260 mmol) trong metanol (2,0 mL) va tetrahydrofuran
(2,0 mL). Gia nhiét hdn hop nay dén 70°C. Sau ba gid, bd sung dung dich nuéc natri
hydroxit 2N (0,70 mL, 1,4 mmol) vao d6. Gia nhiét hdn hop nay & 70°C thém mdt gid
nita. B4 sung dung dich nuéc HCI 5N (0,56 mL) vao d6. C6 hdn hop nay dén kho.
Nghién chét rin bang lwong nhé metanol va sau d6 bd sung nuéc vao d6. Thu gom
chét rén bing cach loc chan khong dé tao ra hop chit néu & dé muc nay duéi dang chit
rén mau tring v6i do tinh khiét 93% bang LCMS (114 mg, 0,20 mmol, 81%). ESMS
(m/z) 505 M+H)".

Vidu3
Axit 2-(2-((18,28)-2-(1-(5-(triflometyl)pyridin-2-yl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

0. _OH
é/\mo

N

B

Yz
CF3

B& sung dung dich nuéc natri hydroxit 5N (2 mL, 10 mmol) vao dung dich
metyl 2-(2-((1S,25)-2-(1-(5 ~(triflometyl)pyridin-2-yl)piperidin-4-carboxamido)xyclo-
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pentyl)etyl) benzoat (700 mg, 1,39 mmol) trong metanol (10 mL) va tetrahydrofuran
(10 mL). Gia nhiét hdn hop nay dén 70°C. Sau ba gid, bd sung dung dich nudc natri
hydroxit 5N (2 mL, 10 mmol) vao d6. Gia nhiét hdn hop phan tng & 70°C thém hai
gid nita. B sung dung dich HC1 5N (4 mL) vao va ¢ dén kho. Nghién chit rin bing
lrgng nho metanol va sau d6 bd sung nudc vao d6. Thu gom chét rin bing cach loc
chan khong dé tao ra hop chét néu & dé muc nay duéi dang chét rin mau tring (551
mg, 1,13 mmol, 82%). ESMS (m/z) 490 (M+H)".

Vidu 4

Axit 2-(2-((18,2S5)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

0. _OH
5/\1-”30

CF3

Hoa tan metyl  2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (0,3 g, 0,6 mmol) trong metanol (3 mL) va
tetrahydrofuran (10 mL). B4 sung lithi hydroxit (0,5M trong nude, 5 mL, 2 mmol) vao
d6. Gia nhiét hdn hop phan tng dén 45°C qua dém. Lam ngui hdn hop nay dén nhiét
d6 trong phong va loai bo céc chit d& bay hoi bang thiét bi bay hoi quay. Axit hoa
dung dich nay bing dung dich HCI 5N dé gay ra su két tia. Thu gom két tia; ria bing
nudc; va lam kho trong chén khong dé thu dugc hop chét néu & dé muc nay (0,31 g,

0,63 mmol, 100%). ESMS (m/z) 489 (M+H)".
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Vidu5s
Axit 2-(2-((18,2S5)-2-((trans)-4-(benzyloxy)xyclohexan-1-

carboxamido)xyclopentyl)etyl)-4-clobenzoic

HO__O
é/\ HN__O
i

B6 sung dung dich nuéc natri hydroxit 4N (2,0 mL) vao dung dich metyl 2-(2-
((1S,2S5)-2-((trans)-4-(benzyloxy)xyclohexan-1-carboxamido)xyclopentyl)etyl)-4-
clobenzoat (518 mg, 1,04 mmol) trong metanol (5 mL) va tetrahydrofuran (4 mL). Gia
nhiét hdn hop nay dén 70°C. Sau 3 gio, bd sung dung dich nwéc HCI SN (2 mL) vao
va cb dén kho. Nghién chét rin bang lugng nhdé metanol va sau d6 bd sung nudc vao
d6. Thu gom chét rén bing cach loc dé thu duoc hop chét néu & dé muc nay duéi dang
chét rin mau tring (425 mg, 0,878 mmol, 84%). ESMS (m/z) (**CI'Cl ) 484/486
(M+H)*.

Vidu6
Axit 4-clo-2-(2-((18,2S)-2-(1-(5-flopyridin-2-yl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

Oo. _OH
W' :_: O
l: ] N
H 2
Cl

N
=N
\
F
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B6 sung dung dich nuéc natri hydroxit 2M (0,4 mL, 0,8 mmol) vao dung dich
metyl  4-clo-2-(2-((1S,25)-2-(1-(5-flopyridin-2-yl)piperidin-4-carboxamido)xyclo-
pentyl)etyl) benzoat (80 mg, 0,16 mmol) trong tetrahydrofuran (1,0 mL) va metanol
(2 mL). Gia nhiét hdn hop nay dén 52°C trong 6,5 gi¢. Lam ngudi hdn hgp phan img
va ¢0 trong diéu kién 4p sut giam. Xt Iy hdn hop nay bang nudc da va axit héa dén
@ pH béng 4 sit dung dung dich HC1 1,0N. Pha lodng hdn hgp nay bang dung dich
nuée NaCl bio hoa (15 mL) va chiét bing EtOAc (20 mL). Lam kho phan chiét hitu
co bang NaxSOs; loc; thu gom dich loc; va cd trong didu kién 4p suét giam. Nghién
gom thu dugc bing thé tich t5i thiéu dietyl ete va tach chit rin mau tring thu duoc
bing cach loc dé thu dwogc hop chét néu & dé& muc nay (77 mg, 0,16 mmol, 100%).
ESMS (m/z) ((>C1*7Cl1) 474/476 (M+H)".

Vidu7
Axit 4-clo-2-(2-((1S,25)-2-(1-(p-tolyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

o0. OH
é/\ HN. _O
cl |

N

B6 sung dung dich nuéc natri hydroxit 5,0N (1,0 mL, 5,0 mmol) vao dung dich
metyl  4-clo-2-(2-((1S,2S)-2-(1-(p-tolyl)piperidin-4-carboxamido)xyclopentyl)etyl)-
benzoat (95 mg, 0,196 mmol) trong metanol (2 mL) va tetrahydrofuran (2 mL). Gia
nhiét hdn hgp & 70°C trong 4 gio. B6 sung dung dich nuéc HCI 5N (1,0 mL) va loai
b6 céc chét d& bay hoi dé thu dugce chit rin. Nghién chét rén bang lugng nhd metanol
va sau d6 bd sung nuéc vao d6. Thu gom chét rin mau be bing cach loc dé thu duoc
hop chét néu & & muc nay (60 mg, 0,13 mmol, 65%). ESMS (m/z) >C1/’C1) 469/471
(M+H)*.
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Vidu 8
Axit 4-clo-2-(2-((1S,25)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopenyl)etyl)benzoic

0. OH
5/)/\&1& 0
cl

CF3

Hoa tan metyl 4-clo-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl) piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (1,4 g, 2,61 mmol) trong tetrahydrofuran (26
mL). B4 sung dung dich nuéc LiOH (0,5 M, 21 mL) vao d6. Gia nhiét hdn hop nay
dén 110°C trong 2 gi® va sau d6 gia nhiét & 100°C trong 3,5 gidr. Dé hdn hop nay ngudi
dén nhiét d6 moi trudng va khudy qua dém. Gia nhiét hdn hop & 100°C cho dén khi tht
ca cac nguyén li€u ban dau da duoc tiéu thu hét (khoang 5 gid). Lam ngudi phéan tmg
dén nhiét d6 trong phong va bay hoi dung méi. Axit hoa can thu duge dén do pH béng
5 bing dung dich nuéc HCI 5N. Thu gom két tia mau tring thu duoc; rira bang nuéc;
va lam khé trong chan khong dé thu duoc hop chit néu ¢ dé muc nay (1,34 g, 2,56
mmol, 98%). ESMS (m/z) (*>*C177Cl ) 523/525 (M+H)".

Vidu9
Axit 4-clo-2-(2-((1S,28)-2-(1-(6-(triflometyl)pyridin-3-yl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

0. OH
é/\ HN_ _O
) 6

N

I\
_N

CF3
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B6 sung dung dich nuéc NaOH (1,0M, 0,5 mL) vao dung dich metyl 4-clo-2-
(2-((18,28)-2-(1-(6-(triflometyl)pyridin-3-yl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (58 mg, 0,11 mmol) trong metanol (3,0 mL).
Gia nhiét hdn hgp nay dén 50°C va khudy qua dém. B6 sung dung dich nuée HCI (5M,
0,5 mL) vao d6. Co dic bing 4p suét thip. Loai bd ding phi nudc véi toluen. Tao
huyén phul cin thu duge trong 20% tetrahydrofuran trong EtOAc (10 mL); rira bing
dung dich nudc NaCl bdo hoa (10 mL); 1am kho béng MgSOs4; loc; thu gom dich loc;
va c0 trong diéu kién &p sudt giam dé thu dugc hop chét néu & dé muc nay (51 mg,
0,097 mmol, 90%). ESMS (m/z) (*>*C1/*’Cl ) 524/526 (M+H)".

Vidu 10
Axit 4-clo-2-(2-((18,28)-2-((S)-3,3-dimetyl-1-(8-metylquinolin-2-yl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoic

o)
OH

CI \%
N

Hoa tan metyl 4-clo-2-(2-((1S,25)-2-((S)-3,3-dimetyl-1-(8-metylquinolin-2-
yl)piperidin-4-carboxamido)xyclopentyl)etyl)benzoat (284 mg, 0,505 mmol) trong
metanol (3 mL) va tetrahydrofuran (3 mL). B6 sung dung dich nuéc LiOH (0,5M, 5
mL) vao d6. Gia nhiét hdn hop phan tmg nay ¢ 50°C qua dém. C6 dung dich nay. Axit
héa hdn hop nuée dén do pH bang 1 sit dung dung dich nuéc HCI IN. Pha lodng hén
hop bang nuéc (20 mL) va khudy trong 30 phut. Tach két tia mau vang nhat bing cach
loc va lam kho bang cach thdi khong khi qua bénh loc d8 thu duoc hop chit néu & dé
muc nay (174 mg, 0,318 mmol, 63%). ESMS (m/z) (°C1/’Cl ) 548/550(M+H)". H
NMR (400,13 MHz, d-s-DMSO) & 7,91 (d, J= 9,2 Hz, 1H), 7,70-7,68 (m, 2H), 7,47 (d,
J=8,0 Hz, 1H), 7,35 (d, ] =9,1 1H), 7,23-7,17 (m, 3H), 7,05 (t, ] = 7,5 Hz, 1H), 4,63-
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4,60 (m, 1H), 4,23-4,20 (m, 1H), 4,09 (d, J = 13,4 Hz, 1H), , 3,03-3,00 (m, 2H), 2,83-
2,82 (m, 2H), 2,39-2,27 (m, 1H), 1,89-1,87 (m, 11H), 0,96 (s, 3H), 0,91 (s, 3H).
Vidu 11

Axit 2-(2-((18,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)nicotinic

HO 0]
%K\ 0
N
N N

Fe T

Hoa tan etyl 2-(2-((18,28)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)nicotinat (146 mg, 0,282 mmol) trong tetrahydrofuran
(3 mL) va metanol (1 mL). B6 sung dung dich nuéc lithi hydroxit 0,5M (1,5 mL, 0,75
mmol) vao d6. Bit kin binh phan tng lai va gia nhiét binh da bit kin lai nay ¢ 45°C qua
dém. Lam ngudi hén hgp nay dén nhiét do trong phong va cd d loai bd céc chét hitu
co d& bay hoi. Axit héa hdn hop nay dén d6 pH bing 3 bang dung dich nuéc HCI IN
va thu gom két tia trdng thu dugc bing cach loc. Axit héa tiép dich loc dén do pH
bing 1 dé thu dugc gdm mau vang. Két hop tat ca cac dung dich va va cac phin tach
duoc lai va ¢6. Thuc hién sic ky cot pha ddo d6i véi cin thu dugc, rira giai bang gradien
10% dén 55% axetonitril va nudc dugc bién ddi bing (NH4)CO3 10mM va metanol
5%, dé tao ra hop chit néu & d& muc nay du6i dang chat rin mau trang (50 mg, 0,10

mmol, 36%). ESMS (m/z) 490 (M+H)".
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Vidu 12
Axit 4-metyl-2-(2-((1S,28)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

HO__O
‘N 0]
Hé\l
N
F

FF

Hoa tan etyl 4-metyl-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (369 mg, 0,714 mmol) trong tetrahydrofuran
(30 mL) va metanol (10 mL). Bé sung dung dich nudc lithi hydroxit (0,5M, 15 mL)
vao d6. Gia nhiét hdn hop nay & 45°C va khudy qua dém. Sau 22 gid, ting nhiét do
dén 70°C trong mét gid sau @6 bao quan hdn hop nay & 4°C cho dén khi viéc gia nhiét
duoc bit dau lai. Gia nhiét phan tng & 55°C trong 5 git. Co hén hop nay, bd sung
dung dich HCI 5N vao dé axit héa hén hop dén do pH bang 1. Khudy trong 20 phut.
T4ch két tia mau tréng bing cach loc. Lam kho chét rin trong ti chan khong ¢ 40°C
dé thu duge hop chét néu & d muc nay (338 mg, 0,672 mmol, 94%). ESMS (m/z) 503
(M+H)*,
Vidu 13
Axit 4-flo-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

HO__O
‘N 0
H
F

N
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Hoa tan metyl 4-flo-2-(2-((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (127 mg, 0,244 mmol) trong tetrahydrofuran
(3 mL), metanol (1 mL) va dung dich nudc lithi hydroxit (0,5M, 1,5 mL). Gia nhiét
dung dich nay & 45°C qua dém. C6 mot phin dung dich nay dé loai bo céc chét hiru
co va didu chinh dung dich nudc nay dén d6 pH bing 1 bing HCI. T4ch két tia mau
- tring bang cach loc va 1am kho bing céach thdi khong khi qua két tia dé thu dugc hop
chét néu & d& muc nay (116 mg, 0,229 mmol, 94%). ESMS (m/z) 507 (M+H)".

Vidy 14
Axit 4-clo-2-((((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)metyl)amino)benzoic

o) OH
H
N\\“;.
' HN_ _O
Cl

F
F7F

Hoa tan metyl 4-clo-2-((((1S,2S)-2-(1-(4-(triflometyl)phenyl) piperidin-4-
carboxamido)xyclopentyl)metyl)amino)benzoat (0,25 g, 0,46 mmol) trong
tetrahydrofuran (10 mL) va metanol (1 mL). B6 sung dung dich nuéc natri hydroxit
5,0M (0,19 mL, 0,93 mmol) vao d6. Bit kin binh phan tng lai va gia nhiét trong 16 vi
séng Biotage Initiator™ ¢ 100°C trong 30 phut. Pha loadng hdn hop bang nudce (50 mL)
va bd sung 16 thir hai axit 4-clo-2-((((1S,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)metyl)amino)benzoic (0,29 g, 0,52 mmol) dugc didu ché
theo cach tuong tw vao d6. BS sung dung dich nuéec HCI 1,0N vao dung dich dang
dugc khudy manh cho dén khi d6 pH dat dén 7. Tach két tua bﬁng cach loc dé thu duoc
hop chét néu & d& muc nay dudi dang chét rin mau tréng (0,50 g, 0,95 mmol, hiéu suét

chung 12 84%). ESMS (m/z) 35CIA7Cl) 537/539 (M+H)".
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Vidu 15
Axit 4-metyl-2-(((1R,2S)-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)metoxy)benzoic
HO__O
O O
HN.__O

F
F7F

Két hop axit 2-flo-4-metylbenzoic (50 mg, 0,32 mmol) va N-((1S,2R)-2-
(hydroxymetyl)xyclopentyl)-1-(4-(triflometyl)phenyl)piperidin-4-carboxamit (141
mg, 0,324 mmol), va tetrahydrofuran (3,24 mL). B sung timg phan natri hydrua (60%
trong diu khoang, 97 mg, 2,43 mmol) vao d6. Gia nhiét hdn hop & nhiét do hdi luu
qua dém. Lam ngudi hdn hop dén nhiét o méi trudng. Pha loang bang EtOAc va tach
riéng pha hitu co va pha nuéc. Lam kho pha hitu co bing NaySO4; loc; thu gom dich
loc; va co trong diu kién ap sudt giam. Thuc hién sic ky cot nhanh pha dao d6i véi
can thu duoc, rira giai bing 10% dén 100% axetonitril trong nu6c. Thu gom cac phan
doan mong mudn. Loai bé dung mdi va lam kho cdn thu duge trong chan khong &
50°C dé thu dugc hop chit néu & d& muc nay dudi dang chét rin mau vang nhat (59,4
mg, 0,117 mmol, 36%). ESMS (m/z) 505 (M+H)".

Diéu ché cac hop chit dudi ddy trong bang 5 vé co ban 13 theo quy trinh néu

trén day trong vi du 15.
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Bang 5
Vi du : ESMS
b Tén hoa hoc Cong thirc cau tao (m/z)
(M+1)+
HO_ O
o
Axit 2-(((1R,25)-2-(1-(4- uE o
(triflometyl)phenyl)piperidin-
4-
16 carboxamido)xyclopentyl)meto N 481
xy)benzoic
F-OF
HO (0]
o
Axit 4-clo-2-(((1R,25)-2-(1-(4- WE o
(triflometyl)phenyl)piperidin- o
17 4- ' (3°C1A7Cl)
carboxamido)xyclopentyl)meto N 525/527
xy)benzoic
@
F7OF
Vidu 18

Axit 4-clo-2-[[(1S,25)-2-[[ 1-[3-(triflomety])phenyl]piperidin-4-

carbonyl]amino]xyclohexyl]metylamino]benzoic

HO__O
H
N\
cl
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Hoa tan metyl 4-clo-2-[[(1S,2S)-2-[[1-[3-(triflometyl)phenyl]piperidin-4-
carbonyl]amino]xyclohexyllmetylamino]benzoat (0,046 g, 0,083 mmol) trong
tetrahydrofuran (2 mL), va metanol (1 mL). B4 sung dung dich natri hydroxit 5N trong
nude (1,00 mL, 5,00 mmol) vao do. Khudy qua dém. Axit h6a hdn hop nay dén @6 pH
bang 7 st dung dung dich nudc hydro clorua IN. Co hdn hop nay trong diéu kién ap
suét giam dén thé tich ~3 mL. Thu gom chét rén bang cach loc va rira chét rin bing
nuéc. Lam khd chét rin nay trong 16 chan khong & 50 °C qua dém dé thu duge hop
chit néu & d& muc nay dudi dang chit rin mau tring (0,032 g, 71%). ESMS (m/z)
(3C177Cl ) 538/540 (M+H)".

Vidu 19
Axit (£)-4-clo-2-(2-(trans-2-(1-(4-(triflometyl)phenyl)piperidin-4-

carboxamido)xyclopentyl)etyl)benzoic

HO
HN O
cl
N
F
F-NF

Hoa tan metyl 4-clo-2-(2-(trans-2-(1-(4-(triflometyl)phenyl)piperidin-4-
carboxamido)xyclopentyl)etyl)benzoat (0,046 g, 0,085 mmol) trong tetrahydrofuran
(2 mL) va MeOH (0,5 mL). Bb sung dung dich nuéc natri hydroxit 5M (0,034 mL,
0,17 mmol) vao d6. Khudy hdn hop & nhiét do trong phong qua dém. Pha loéng bang
nuée (5 mL) va diéu chinh 4 pH dén 4 bing cach bd sung timg giot dung dich nudc
HCI 0,1M. Chiét 16p nuéc bing EtOAc (3 x 10 mL). Gom c4c phan chiét hitu co lai;
rtra bang nudc mudi (25 mL); 1am kho bang MgSO4; loc; thu gom dich loc; va ¢6 trong
diéu kién ap sut giam dé thu duoc hop chét néu & d& muc nay duéi dang chét rin mau

tring (0,041 g, 89%). ESMS (m/z) (33CIA7CI) 523/525 (M+H)™.
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Thir nghi€m sinh hoc
Thir nghiém e ché enzym mPGES-1 clia nguoi

mPGES-1 ctia nguoi (Invitrogen™ (Cat# 97002RG, dong ID 6374722)) dugc
tach dong phu thanh pcDNA3.1 va dugc bidu hién tam thdi trong cac té bao HEK-
293E. Céc vi thé dugc didu ché tir vién két t& bao dua trén cac phuong phép da cong
bd (Oullet et al., Purification and characterization of recombinant microsomal
prostaglandin E synthase-1, Protein Expression and Purification, 26 pp 489-495
(2002); va Thoren et al., Human Microsomal Prostanglandin E Synthase-1, J. Biol
Chem. 278(25) pp 22199-22209 (2003)). Ngén gon 13, céc vién két duge cho vao trong
dung dich dém déng héa (Tris-HCl 15mM, pH = 8,0; sucroza 0,25M; axit
etylendiamintetraaxetic (EDTA) 0,1mM; glutathion 1mM) va nghién bing séng siéu
am 5 x 30 gidy trén d4. Dich ddng nht dugc ly tim & téc dd 5.000 x g trong 10 phit
& 4°C. Phan doan ndi dugc gan chét ra va nap vao cic éng Beckman Quick-Seal® va
duge ly thm & tdc do 150.000 x g trong 90 phut & 4°C. Phan doan ndi dugc loai bo
bing cach gan va vién két duoc tai tao huyén phu trong dung dich dém thir nghiém
(natri phosphat 10mM, pH = 7,0; glyxerol 10%; glutathion 2,5mM; Complete Protease
Inhibitor Cocktail™ (Roche)). Nong d9 protein dugc xac dinh bang céach st dung chit
phan g Pierce Coomassie Plus™.

Péi vé6i thir nghiém enzym, cic vi thé duoc pha loding véi dung dich dém thir
nghiém v bd sung dung dich thu dugc vao cc 13 clia dia thir nghiém 384 15 v6i lugng
14pL/16. Cac dia pha lodng hgp chit (Nunc Cat#249944) dugc tao ra trén
Tecan MC384™, va dich pha lodng hop chét dugc bd sung vao cic dia thir nghiém
v6i luong 4pL/16. Prostaglandin Ha (PGHz) dugc pha lodng véi dung dich dém thir
nghiém ngay trude khi stt dung va dung dich thu duge duge bd sung vao cac dia thir
nghiém véi lugng 14pL/18. Ndng do cubi cing cta vi thé va PGH, lan luot la
6,52pug/mL va 1,67uM. Sau 2,5 phut i & nhiét d trong phong, bd sung SnCl, 1mg/mL
trong dung dich HCI 0,5N vé6i lugng 2,5 nL/18 vao dé chdm dut phan tmg. Nam pL
dung dich phan tng da dugc chdm dit nay dugc chuyén vao dia 384 16 chira 45uL axit
formic 0,1%, va céc dia nay duoc bao quan & —80°C. Cac dia nay duoc chuyén dén
cong ty Agilent Technologies, truéc kia 12 Biocius Lifesciences (Wakefield, MA
01880) dé phan tich LC/MS chuén déi v6i PGE,. Dit liéu dugc sir dung dé tinh ICso
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(LM). Céc hop chét theo cac vi du trc ché mPGES-1 clia ngudi véi tri s6 ICso uM 1a
nhé hon 100nM. Két qua nay ching minh ring hop cht theo vi du 1 1a chit trc ché c6

hiéu luc dbi v6i enzym mPGES-1 trong dang didu ché enzym dugc phén tach.

Thir nghiém trén co sé té bao dé do kha ning chon loc eicosanoit

Dong té bao caxinom phéi biéu md AS549 thu duge tir ATCC (CCL-185) va
dugc duy tri trong moi trudng sinh trudng t€ bao (mdi trudng nudi cdy té bao Kaighn
F12 + 10% huyét thanh thai bod (FBS)), trong khi quyén 4m 5% CO2 chuén & 37°C.
Céc té bao nay duoc chuyén tiép véi ty 18 1:3 hai_lén mdi tuln.

Déi véi cac thir nghiém, cac té bao duge thu hoach tir cac binh bang cach rira
mot 14n bing nude mubi dém phosphat (PBS), sau d6 rira mot 14n bang Trypsin-EDTA.
Sau 3-5 phut & 37°C, céc té bao dugc tao huyén phil trong moi trudng sinh trudng té
bao va dugce ly tdm & téc d6 2000 vong/phiit, 25°C, trong 5 phut. Phén ndi dugc hit ra
va vién két t& bao duoc tai tao huyén phil trong moi truong sinh trudng té bao. S6
luong té bao dugc xac dinh bang cach dém phén phén uéc té bao ma da duoc pha lodng
trong PBS va xanh Trypan trén huyét ciu ké. Cac té bao dugc cdy vao cac dia Falcon
96 13 v&i mat dd 40.000 t& bao/1d 24 gid trude khi xtr 1y. Cac hop chét duge pha lodng
trong DMSO dén 100 14n ndng @6 cubi ciing trong céc 6ng Screen Mates. Mdi truong
duoc loai bo ra khoi cac té bao va mdi trudng méi (90pL/18) duge bd sung vao cac té
bao ndy. Céc hop chét dugc bd sung vé6i lugng 1uL/16, n=2, dé thu duoc bay ndng do
d6i v6i mdi hop chét. Céc té bao dugce xtt Iy trude bang cac hop chét trong 30 phut &
37°C, 5% COxz. Su san sinh prostaglandin E, dugc giy cam Ung bing viéc bd sung
interleukin 1P tai t6 hop ciia ngudi (thIL-1B) dwoc pha lodng trong méi trudng sinh
truéng té bao dén 10 lan ndng d6 cudi cing. Phan phan udc duge bd sung vio véi
lwong 10pL/18 @ thu dugc ndng d6 rhIL-1p cudi cing 13 0,Ing/mL. Thoi gian xir ly
la khoang 18 gid. Moi truong ¢ didu kién duoc chuyén sang cac dia polypropylen ddy
hinh chit v. Moéi truong co didu kién ndy dugc thir nghiém vé mitc PGE, va
prostaglandin I (PGI2) bang thir nghiém mién dich enzym dic hiéu (enzyme immune-
assay: EIA), theo huéng dan cia nha san xuit (Cayman). Ngén gon 13, méi trudong c6
didu kién (1pL) dugc bd sung vao mdi 15 ciia dia 96 15 da dwgc phit bing khéng thé
bt giit va chira dung dich dém EIA (49uL) dugc cung cép bdi nha san xuét. Chat danh
diu dugc pha lodng bang dung dich d¢m EIA (50uL). Khéang thé phat hién dugc pha
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lodng bang dung dich dém EIA (50uL). Dia dugc phu bing mang bit kin dinh bam va
dugce U trong 1 gio & nhiét d trong phong trén may lic theo qu§ dao & téc do 100
vong/phit. Dung dich dém rira dugc pha lodng véi nudce tinh khiét MILLIPORE, va
dia duoc rira 5 14n, mdi 13n vé6i luong 350pL/13, sir dung may rira dia. Co chit (chit
phéan (ng Ellman) dugc pha lodng véi nude tinh khiét MILLIPORE va sau d6 dugc bd
sung vao dia véi lugng 200pL/13. Sau khoéng 90 dén 120 phiit & nhiét d6 trong phong
trén may lic theo quy dao & tdc @6 100 vong/phit, cac dia dugc doc & A412 trén méy‘
doc dia. Puong cong chuén ciia PGE; duogc sir dung dé hiéu chinh mau. Vi du 1 tc ché

su tao thanh PGE, trong tht nghiém nay vé&i ICso 12 0,0053 pM.

Thir nghiém mau toan phan clia nguoi

Méu dugc thu thap tir nhitng ngudi cho tinh nguyén, binh thuong vao cac bng
VACUTAINER chira natri heparin. Nguoi cho duge chon, mot ph?m, trén su xac nhan
cia ho ring ho di khong diung NSAID, aspirin, Celebrex®, hodc céac chat
glucocorticoit trong vong hai tudn cho mau. T4t c4 cic 6ng méau ctia mdi ngudi cho
dwoc gom lai vao cac dng ly tAm hinh nén Corning dung tich 250mL va 436,5 nL/16
dwoc phan bd vao cac dia polypropylen 16 sdu. Céac hop chéit duoc pha lodng trong
DMSO dén 100 14n ndng d6 cubi cing va bd sung dang bo ddi hodc bd ba véi lugng
4,5uL/15 dé tao cac duong cong 7 diém. Mau dugc xit 1y truée bang céc hop chét &
37°C, 5% COy, trong mdi trudng m, duge phi bang nip MicroClime Environmental
Microplate, trong 30 phuit sau d6 dung dich chira Smg/mL lipopolysacarit (LP S,’ Sigma,
kiéu huyét thanh 0111:B4) trong 1mg/mL BSA/PBS dugc bd sung véi lugng 9uL/1d
d8 tao ra ndng d6 LPS cudi cing 1a 100pg/mL. Céc dia duge U trong 20-24 giv, &
37°C, 5% CO», trong méi truong dm. Céc dia dugc bit chit bing nap 14 nhom va dugce
lam lanh trén d4 trong khoang 1 gio. Sau d6 cac dia nay duoc ly tdm & tbc d6 1.800 x
g, trong 10 phut, & 4°C, trong mdy ly tdm Eppendorf 5810R. Huyét twong duogc loai
bo ra khoi 16p té bao sr dung dung cu Rainin L200 véi céc dau loc vo trung va dugc
chuyén vao céc dia polypropylen c6 day hinh chit v. Mgt trdim microlit duoc chuyén
mot cach dinh lugng vao cac khdi b6 6ng Costar va b sung véi lugng 400pL/15 chét
lam dirng phéan ng metanol va céc chat ndi chuén, di-PGEs, d4-PGF2q, va di-TXAsg

vao d6. Cac miu dugc xody manh trong 5 phit va duge dit & —20°C trong it nhét mot
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gid. Céc miu dugc ly tim trong 10 phit & téc d 4000 vong/phut trong thiét bi
Eppendorf 5810R.

Thuc hién chiét pha rin béng cach st dung cac dia 96 16 HLB Waters 30mg/nén
trén cum dng chan khong: Buéc 1, chét nén duogc rira bing metanol (1 mL), sau d6
bang 0,1% axit formic trong nuéc (1 mL); Bude 2, 400 pL mau dugc sit dung cung
v6i 0,1% axit formic trong nude (900 pL) va dé lién két trong 5 phut; Bude 3, chit nén
duge rira bing 0,1% axit formic trong nuéc (600 pL), sau dé bing hdn hop
nudc/metanol 80/20 (600 pL); Budce 4, san phim dugc rira giai bang EtOAc véi lugng
2 dén 500 pL; Buéc 5 cac miu duge 1am kho trong khi nito va dugc hoan nguyén trong
hdn hop nudc/axetonitril 75/25 véi 0,1% axit formic (50 pL). Sén phim dwogc phan
tich bang LC/MS/MS. Hop chét theo Vi du 1 trc ché su tao thanh PGE; trong thit
nghiém nay véi tri s8 ICso bing 0,0059 + 0,0034, n=6, 46 tin cdy >95%. Két qua nay
chung minh ring hop chét theo Vi du 1 &rc ché su téng hop PGE, trong méu toan phan

cuia nguoi.
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Yéu cau bao h{

oo (CH 5)n
(L
_X HN °
R R1

R2

E

\

G

1. Hop chét c6 cong thic 1:

trong do:

n bﬁng 1 hoac 2;

A duogc chon tir: -CHa-, -NH-, va -O-;
E 1a CH hoac N;

X 1a N hoac CH;

R duoc chon tu: H, -CH3, F, va Cl; va
mdi R1 va R2 doc 1ap 1a H hodc CHs;

G dugc chon tur:

OO

O S 40

>
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O\{

véi didu kién 1a néu G 1a ,thi E 12 CH; va vé6i didu kién landu A 13 -
NH- hodc -O-, thi X 1a CH;

hodc mudi duge dung cua no.

2. Hop chét c6 theo diém 1, trong d6:

, va ;

G duoc chon tir:

CH,4

Q¢

CF,

hodc mudi duge dung cua no.

3. Hop chét theo diém 1 hoc 2, trong d6 n bang 1.

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 E1a N.

5. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 R duge chon tur:
H, -CHs, va F.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 A 13 -O-hoic -
CHo-.
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7. Hop chét theo diém bét ky trong s cac diém tir 1 dén 6, trong d6 G 1a:

7 N\

—
_%_<: :>_CF3
hoac

8. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 7, trong d6 X 1a -CH-.

9. Hop chét theo diém 1 hoic 2, trong d6 hop chét nay 1a:

0. OH
é/\mo

N
N
7\
—

hodc mudi duge dung cua nd.

10. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 9, trong d6 mudi dugc dung

12 mubi natri.
11. Dugc phidm duoc dung chira hop chit theo diém bat ki trong s6 cac diém tir 1 dén

9, hoidc mubi duge dung cda no, va it nh4t mot chit mang, chét pha loang hodc ta dugc

dugc dung.
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