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trong d6 R, R1, va G 1a nhu dugc mo ta trong ban mo ta nay; va cac phuong phap diéu ché
hop chat nay. Hop chat nay hitu ich dé diéu tri ching dau va/hoac viém két hop vdi bénh
viém khop hodc bénh viém khop xuong man tinh.
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Linh vie ky thuat dwoc dé cip

Sang ché dé cap dén cac hop chét; cac duge phdm chira cic hop chit nay; va
céc hop chét trung gian va cic quy trinh hitu ich trong viéc téng hop cac hop chit
ndy. Cac hop chét nay hitu ich dé didu tri chimg dau va/hogc viém két hop véi bénh
viém khop.
Tinh trang k§ thuit ciia sing ché

Bénh viém khop bao gdm bénh viém céc khép va thuong di kém véi ching
dau va cimg khép. Bénh viém khop xwong mén tinh, dang théng thudng nhat clia
bénh viém khdp, 12 bénh thodi hoa phuc tap cia cac khép dugc dic trung béng su
pha huy tién trién cta sun khop; cac cdu tric quanh khép gdm xuong, mang hoat
dich, va cac md khép dang xo két hop; va sy thay d6i muc d6 viém. Cac liéu phap
thude hién c6 st dung céc thube chdng viém khong steroit (NSAID) va cac chét tic
ché xyclo-oxygenaza-2 (cac chat trc ché COX-2) c6 thé lam gidm chimg dau di kém
v6i bénh viém khép xwong mén 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 e ché COX-2 lam giam chimg viém va dau thong qua su
tic ché cac enzym COX-2. P& déap tmg lai cac kich thich tién viém, cc enzym COX-
2 chuyén héa axit arachidonic thanh prostaglandin H, (PGH,). PGH, dugc chuyén
héa tiép bing nhiéu enzym thanh céc eicosanoit khéac gém prostaglandin E, (PGEy),
prostaglandin I, (PGL,), prostaglandin F,, (PGF,,), prostaglandin D, (PGD,), va
thromboxan A, (TXA,). Cac chét chuyén hoa nay da dugc biét 1a gay ra céc tic dong
sinh ly va sinh Iy hoc bénh ly. Ngudi ta cho ring sw mit can bing gin tiép do thudc
ctia PGI, va TXA, c6 thé giai thich tai sao NSAID va cic chit e ché COX-2 tao ra
cac tac dung phu co hai vé mit tiéu héa va tim mach. Do d6, cac nhém thudc nay cé
thé bi cAm dung ddi v6i nhidu bénh nhan di c6 hodc méi bdc 16 cac tinh trang bénh
ly v& tim mach va/hodc tiéu hoa. Ngoai ra, cdc bénh nhan co6 thé tr& nén kho chita
theo thoi gian dbi vai viée diéu tri béng thudc cu thé.

Trong sb céc chét chuyén hoa axit arachidonic, PGE, d3 dugc nhan dién la

chét trung gian quan trong dbi voi cac tinh trang bénh ly két hop v6i bénh viém khép
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xuong man tinh; vi du, sét, dau va viém. Prostaglandin E, dugc déc biét tao ra thong
qua su chuyén héa ctia PGH, bdi prostaglandin E, synthaza-1 vi thé (mPGES-1).
Nguoi ta cho ré‘ing viéc trc ché chon loc mPGES-1 ¢6 thé cung cép lwa chon diéu tri
ma&i cho cac bénh nhan bi bénh viém khop.

Coéng bd don qudc té s6 WO 2013/146970 di boc 16 cac hop chit quinolin
dugc thé ba 14n va goi y réng cac hop chét dugc boc 16 nay ¢6 thé hitu ich dé diéu tri
cac bénh viém trong sd nhitng bénh khac. Tuy nhién, cong bb don d6 khong boc 16
céc hop chit nhu duge yéu ciu bao hd trong don nay.

Ban chit ky thuit ciia sang ché

Muc dich ctua sang ché nhdm tim ra céc lya chon khac dé diéu tri chimg viém
va lam gidm nhe ching dau di kém véi bénh viém khép. Sang ché dé xudt cac hop
chét m&i ma trc ché mPGES-1 va c6 thé c6 lgi dé diéu tri cho céc bénh nhan bi bénh
viém khép va bénh viém khép xuong mén tinh.

Séang ché d& cap dén hop chét c6 cong thiic 1, hodc cac mudi duge dung clia

no,
ﬁ
R
Y
H
R1 N
G
1,
trong d6 R1 1a H hodc -CHj3; R dugc chon tir:
N
\/
HO
OH g _
o

iy e L



27033

o)
HO HO ~ S\N

/O% "
s I

,va ;va

G duoc chon tur:

N Cl
=
N N
o’ N o’
NN NN

N
L
N
CF; X CF3
,va .

Sang ché dé cip dén hop chat céd cong thirc 2, hodc cdc mudi duge dung cua

no:
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trong d6 R1 1a H hodc -CHj3; R duge chon tir:
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Séang ché cling dé xuét cac hop chét c6 cong thirc 1 hodc 2, hodc mudi duoc
dung ctia chung, trong d6 R1 1a -CH;.
Déi véi cac hop chét c6 cong thic 1 hodic 2 duge wu tién, hodc cac mubi duoc

dung ctia ching, R dugc chon tir:
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va

Dbi v6i cac hop chat ¢ cong thirc 1 hodc 2 duge uu tién hon, hodc cdc mudi

duoc dung ctia chung, R dugce chon tir:
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Doi véi cac hop chat co cong thire 1 hodc 2 duge wu tién hon nita, hodc cac

mudi duge dung ciia chiing, R dugc chon tir:
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Doi véi cac hgp chat cé cong thire 1 hodce 2 dugce uu tién, hodc cac mudi duoc

dung cta ching, G la:

N
X@f) QL
X CFs

hoéc .

Sang ché ciing d& xuét hop chat c6 cong thirc 3, hogc mudi duge dung clia no.
ok
HO -
H N_ N
|
N
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Theo mot phuong an, cac hop chét ¢6 cdng thire 1, 2, hodc 3 dugc dé xuét
dudi dang cac chét trung tinh. Theo mot phwong 4n khéc, cac hop chit dugc dé xut
dudi dang cac mubi duoc dung. Duéi mot dang mudi duge wu tién, hop chét c6 cdng
thirc 3 duoc dé xuét dusi dang mudi hydroclorua.

Sang ché ciing d& xuét dugc phdm chira hop chit c6 cong thire 1, 2, hodc 3,
hozic mubi duge dung cia né, va it nhit mot trong s6 chit mang, chit pha lodng hoic
ta dugc duoc dung.

Phin moé ta con bc 16 phuong phép didu tri chimg dau két hop v6i bénh viém
khép hoidc bénh viém khdp xwong mén tinh & bénh nhén cin diéu tri. Phuong phap
ndy bao gdm viéc cho bénh nhin nay ding luong hitu hiéu ctia duge phim chira hop
chét c6 cong thuc 1, 2, hodc 3, hodc mudi duge dung cua né, va it nhit mot trong )
chét mang, chét pha lodng hodc t4 dugc duge dung.

Phin mo ta con boc 16 phuong phép diéu tri bénh viém khép hodc bénh viem
khép xwong man tinh & bénh nhén cin didu tri. Phin mo ta con boc 16 phuong phap
diéu tri cho bénh nhan c6 cac ddu hiéu va/hoidc céc triéu chimg ctia bénh viém khép
xuong man tinh. Phuong phap nay bao gdm viéc cho bénh nhan ding lugng hitu hidu
cua hop chét c6 cdng thurc 1, 2, hodc 3, hodc mubi duoc dung ctia nd.

Phin md ta con boc 16 phuong phap diéu tri ching viém két hop véi bénh

viém khép hodic bénh viém kh6p xwong mén tinh & bénh nhan can diéu tri. Phuong
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phép nay bao gdm viéc cho bénh nhan nay dung luong hitu hiéu ctia dugc phédm chira
hop chét c6 cong thirc 1, 2, hodc 3, hodc mudi dugc dung cua no, va it nhét mot trong
s6 chat mang, chét pha lodng hodc ta duoc dugc dung.

Phén mé ta con boc 16 phuong phap diéu tri chimg dau két hop véi bénh viem
khép & bénh nhan cén diéu tri. Phuong phép niy bao gdm viéc cho bénh nhéan ding
luong hitu hi¢u cuia hgp chét c6 cdng thuc 1, 2, hodc 3, hodc mubi dugc dung ctia né.
Phin mo ta con boc 16 phuong phap diéu tri cho bénh nhan bi ching dau két hop véi
bénh viém khop xuong mén tinh. Phuong phép nay bao gdm viéc cho bénh nhan
dung lugng hitu hiéu cua hop chét c6 cong thuc 1, 2, hodc 3, hoic mudi dugc dung
cta no.

Sang ché d& xuat hop chét c6 cong thirc 1, 2, hodc 3 dé st dung lam thudc.
Thudc hoidc hop chit nay c6 thé dugc st dung dé tri lidu. Viéc tri lidu c6 thé g@)m
viéc diéu tri cho bénh nhan bi bénh viém khép hodc bénh viém khép xwong man
tinh. Theo mdt phwong 4n, viéc trj lidu c6 thé 1a diéu tri chimg dau hogc viém két
hop v6i bénh viém khép hodc bénh viém khép xuong méan tinh.

Phin md ta con bdc 16 viée sir dung hop chét ¢ san xuét thude dé diéu trj
bénh viém khop hoidc bénh viém khop xwong man tinh. Duéi mot dang, thuc nay
dugc st dung dé didu tri chimg dau hoic viém két hgp véi bénh viém khép hodc
bénh viém khdp xuong mén tinh.

MO ta chi tiét sang ché

Nhu dugc sir dung ¢ day, thuét ngit “didu tri” hodc "viéc didu tri" gdbm lam
chdm dat hodc 1am giam d ning cia triéu chimg hodc r6i loan dang c6, cu thé 1a
chimg dau va/hodc chimg viém, két hop v6i bénh viém khép hodc bénh viém khop
xuong man tinh.

Nhu dugce stir dung ¢ day, thudt ngit "bénh nhan" dugc diung dé chi dong vat
¢ vu, nhu chudt lang, chudt céng, chd, méo, bo, ngua, ctru, va dé hodc nguoi; hodc
gia cAm nhu ga hodc vit. Bénh nhan dugc wu tién 1a dong vat c¢6 va, t5t hon 1a nguoi.

Céc hop chit dugc minh hoa theo sang ché ¢6 thé duoc bao ché thanh céc
duoc phém theo thuc tién da duoc chép nhan. Vi du vé cac chét mang, cac ta dugc va
cac chit pha long dwoc dung c6 thé duge thiy trong Remington’s Pharmaceutical
Sciences, Gennaro, Ed., Mack Publishing Co. Easton Pa. 1990. Vi du khong gi6i han

gom cac chat sau: tinh bdt, duong, manitol, va cac dan xuit silic oxit; cac chat két
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dinh nhu carboxymetyl xenluloza va cac dan xudt xenluloza khic, glyxerol
monostearat; cic chat mang hép thu nhu cao lanh va bentonit; va cac chét lam tron
nhu talc, canxi, va magie stearat, va cac polyetyl glycol rin. Duéi mot dang, dugc
phdm gdm 20% Captisol trong dung dich d&m phosphat 25mM, d6 pH béng 2.

Cac dugc phém duoc uu tién c6 thé duge bao ché dudi dang vién nén hodc
vién nang @& ding 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.

Ay1Y?

Nhu dugce st dung & dy, thudt ngit “luvong hitu hiéu” dugc ding dé chi luong
hodc liéu cua hop chét theo sang ché, hoic mubi dugce dung cua né ma, khi cho bénh
nhan dung mot hodc nhiéu 1iéu, tao ra tac dung mong mudn, nhu 1am giam hodc loai
trir chimg dau va/hodc viém & bénh nhan dugc chin doan hoic diéu tri.

Luong hitu hi¢u cé thé dé dang xac dinh dugc bdi bac sy chin doan tham
khém béng cach sir dung cac k§ thuat da biét va bing cach quan sat két qua thu duoc
tir nhitng ca twong tu. Khi x4c dinh lugng hitu hi¢u d6i voi bénh nhan, mot s6 yéu tb
c6 thé duoc can nhéc boi bac st kham bénh, bao gém, nhung khong chi giéi han &:
loai ddng vat co vu; kich cd, do tudi, va tinh trang stc khoe chung ctia n6; do ning
clia cac triéu chung; dap tng clia mdi bénh nhéan; cach thitc st dung; cac dic tinh
sinh kha dung ctia hop chét c6 cong thtrc 1, 2 hodc 3 hodc mudi dugc dung cua no,
dudi dang san phém thudc duogc bao ché trong ché @ dung lidu duoc chon; viée st
dung dugc phém déng thoi; va céc su kién ¢o li€én quan khac.

Theo mét phuong 4n, luong hitu hiéu c6 thé 1a tir khoang 0,0005 mg/kg thé
trong dén khoang 100 mg/kg thé trong. Tt hon nita 13, lugng hitu hiéu c6 thé nam
trong khoang tir khoang 0,001 mg/kg dén khoang 50 mg/kg. Tham chi tét hon nita 13,
lugng hitu hiéu c¢6 thé nim trong khoang tir khoang 0,001 mg/kg dén khoang 20
mg/kg.

Hop chét theo sang ché c6 thé dugc két hop véi cac phuong phap diéu tri khac
va/hodc céc tac nhan tri liéu bd sung. Tt hon 1a hop chét theo sang ché c6 thé duge
két hop voi tic nhan khac ma cling hitu hiéu dé diéu tri bénh viém khép hogc bénh
viém khép xwong méan tinh. Vi du vé céc téc nhan tri li¢u bd sung nay bao gbm: Céc

NSAID hodc cac chét @rc ché COX-2 nhu ibuprofen, aspirin, axetaminophen,
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celecoxib, naproxen, va ketoprofen; cac opioit nhur oxycodon, va fentanyl; va cac
corticosteroit nhu hydrocortison, prednisolon, va prednison.

Hop chét theo sang ché va (c4c) tac nhan trj li€u bd sung ¢ thé dugc ding
cung véi nhau qua cung dudong va phuong tién phan phéi nhu trong mét vién tron,
vién nang, vién nén hodc dung dich; hodc dugc ding riéng r€ véi nhau tai cung mot
thoi diém trong cac phuong tién phan phdi riéng ré& hodc duoc dung ndi tiép nhau.

Hop chét theo sang ché c6 thé duoc tao ra dudi dang mudi duoc dung. Thuit
ngit “mudi duge dung” dugc ding dé chi cac mudi ctia hop chét theo séng ché duoc
xem nhu 13 chp nhan dugc dé sir dung trén 1am sang va/hodc sit dung trong thu y.
Cac mudi duoc dung va cac phuong phép thong thuong dé didu ché ching 1a da dugce
biét r5 trong linh vuc k¥ thuit. 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.

Hop chét theo sang ché, hodc mudi ctia n6, ¢6 thé duge didu ché bang nhiéu
quy trinh da biét trong linh vuc ndy, mdt sb quy trinh dwoc minh hoa trong phan So
dd, Vi du didu ché va Vi du du6i ddy. Ngudi co hidu biét trung binh vé linh vuc nay
s& nhan ra ring cac budc tdng hop cu thé dbi véi mdi phuong phép duge md té co thé
duoc két hop theo cac cach khic nhau, hodc cung véi cac bude tlr cac so 8 khac
nhau, d& didu ché cac hop chit theo sang ché, hoic cic mudi clia ching. Cic sin
phim ctia mdi budc trong cac so dd dudi day c6 thé duge thu hdi hodc duge tinh ché
bang cac phuong phap thong thudng, gdm chiét, bay hoi, két tia, sic ky, sdc ky long
siéu t6i han, loc, nghién, va két tinh.

Céc chit ddng phan, cac chit ddng phan dbi anh, va cac chit déng phan khong
dbi quang riéng 1& c6 thé duogc tach riéng hodc dugc phan giai boi ngudi cé hiéu biét
trung binh v& linh vye nay & thoi diém thuan tién bat ky trong quy trinh téng hop hop
chét c6 cong thirc 1 bing cac phuong phap nhu k§ thuat két tinh chon loc hodc séc ky
khong dbi xtmg (xem, vi dy, J. Jacques, et al., "Enantiomers, Racemates, and
Resolutions", John Wiley and Sons, Inc., 1981, va E.L. Eliel and S.H. Wilen,”
Stereochemistry of Organic Compounds”, Wiley-Interscience, 1994). Ngoai ra, cac
hop chét trung gian dugc mo ta trong céc quy trinh didu ché dudi day chira cac nhém

bao vé nito va oxy. Cac dieu kién bao vé va khir bao v¢ da dugce biet rd doi voi ngudi
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c¢6 hiéu biét trung binh trong linh vuc ndy va dugc md ta trong tai liéu tham khao
(xem, vi du, “Greene’s Protective Groups in Organic Synthesis”, Fourth Edition, ciia
Peter G.M. Wuts va Theodora W. Greene, John Wiley and Sons, Inc. 2007).

Céc chat phan tmg va nguyén liéu ban diu thuong 1a d& dang c6 duge dbi voi
ngudi c¢6 hidu biét trung binh trong linh vuc k¥ thuat ndy. Cac hop chit khac c6 thé
duoc didu ché bang cac k¥ thuat chuén trong linh vuc héa hoc hitu co va di vong va
cac quy trinh dugc mo ta trong phin Vi du diéu ché va Vi du duéi day.

Viéc vé& lién két voi duong di qua n6é nhu duoc minh hoa dudi diy thé hién

diém lién ket ctia phan tr the vdi phan con lai cia phén tir.

OH

Cac ky hiéu viét tit duoc st dung & ddy duoc dinh nghia theo Aldrichimica
Acta, Vol. 17, No. 1, 1984. Céc ky hiéu viét tit khac dugc dinh nghia nhu dudi day:
"8" chi phin triéu vé phia trudng thip tir tetrametylsilan; “ATCC” chi B suu tip
mdi trudong kidu M§ (American type culture collection); “BOP” chi (benzotriazol-1-
yl-oxy)tris(dimetylamino)phosphoni hexaflophosphat; “BSA” chi albumin huyét
thanh bo (Bovine Serum Albumin); “CDI” chi 1,1’-carbonyldiimidazol; “DCC” chi
1,3-dixyclohexylcarbodiimit, “DCM” chi diclometan; “DIC” chi 1,3-diisopropyl-
carbodiimit; “DMF” chi dimetylformamit; “DMSQO” chi dimetylsulfoxit; “EDCI” chi
1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua; “EDTA” chi axit etylen-
diamintetraaxetic; “ee” chi lugng du chit dong phan dbi anh; “EIA” chi thir nghiém
mi2n dich enzym; “EIMS” chi phwong phap do phd khéi ion hoa dién tir (electron
ionized mass spectrometry); “ESMS” chi phuong phap do phd khéi phun dién tir
(electrospray mass spectrometry); “EtOAc” chi etyl axetat; “EtOH” chi etanol hodc
rugu etylic; “Ex. No.” chi vi du s6; “HATU” chi (1-[bis(dimetylamino)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat); “HBTU” chi (1H-benzotriazol-
1-yloxy)(dimetylamino)-N,N-dimetylmetanimini hexaflophosphat; “HOAT” chi 1-
hydroxy-7-azobenzotriazol; “HOBT” chi 1-hydroxylbenzotriazol hydrat; “ICsy” chi
ndng do ctia chit ma tao ra 50% muc dap tmg tc ché tdi da kha di dbi véi chat do; “i-

PrOH” chi isopropanol hodc rugu isopropylic; “LPS” chi lipopolysacarit; “MeOH”
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chi metanol; “min” chi phut; NSAID chi thubc chéng viém khong steroit; “PBS” chi
dung dich nuéc mubi dém phosphat (Phosphate Buffered Saline); “PGE,” chi
prostaglandin E,. “PGH,” chi prostaglandin H,; “PGL” chi prostaglandin I;
“PyBOP”  chi (benzotriazol-1-yl-oxytripyrolidinophosphonihexaflophosphat);
“PyBrOP” chi bromo(tri-pyrolidinyl)phosphonihexaflophosphat; “rhIL-1” chi
interleukin 1P tai t6 hop ciia ngudi; “SCF” chi chét 1ong siéu téi han (supercritical
fluid); “SFC” chi phuong phép sic ky long siéu t&i han (supercritical fluid
chromatography); “TBME” chi #-butyl metyl ete; “THF” chi tetrahydrofuran; va “tg”
chi thoi gian luu.

Céc phuong phap LCMS chung. Tt ca cac phén tich dugc thuc hién bing
cach st dung hé Sic ky 16ng (LC) Series Infinity 1200 ctia Agilent, gdm bo tiét luu
1260 HiP (G4225A), bom nhi phan 1260 (G1312B), bo liy mau tu dong 1290
(G4226A), ngin cot diéu nhiét 1290 (G1316C) va Bo do mang diot 1260 (G4212B)
duoc két hop v6i bd do phd khdi (MS) bdn cuc don 6150 cua Agilent. Viéc do phd
khdi (MS) dugc thuc hién véi ngudn ion héa phun dién tir (electro-spray ionization:
ESI) theo ca phuong thirc ion dwong va phwong thirc ion 4m. Ap suit 6ng phun duge
dat & muc 50 psi (344,74 kPa), nhiét d6 khi lam kho va luu lugng 1an luot 1a 350°C
va 12,0 L/phit. Dién 4p mao din dugc sir dung 13 4000 V trong phuong thirc duong
va 3500 V trong phuong thitc 4m. Viéc thu dit liéu duoc thuc hién bang phan mém
Agilent Chemstation.

Phuong phap HPLC 1. Céc phan tich duge thuc hién trén cft Daicel ChiralPak
AD-3R (d6 dai 100 mm, duong kinh trong 4,6 mm, c& hat 3 um). Pha ddng dugc st
dung 1a: A2=Nudc véi amoni bicacbonat 10mM, duoc didu chinh dén do pH bang 9
béng amoni hydroxit; va B2 = axetonitril. Thuc hién chay sic ky & nhiét d6 25°C va
lwu lugng 14 1,5 mL/phut véi su rira giai gradien tir 50% dén 95% (B2) trong 3,0
phut, sau d6 1a 3,0 phuat gitt & 95% (B2). Viéc thu séng tr ngoai (DAD) dugc thuc
hién & tan sb 40 Hz, véi khoang quét 190400 nm (budc 5 nm). Phan tach dong 1:1
duogc st dung trudce khi st dung by do MS. Khoang thu MS duoc dit dén 100-800
m/z v&i & budce 1a 0,2 m/z trong cé hai phuong thirc phén cuc. Dién ap bo phan manh
(Fragmentor) duoc dit &én 70 (EST") hoic 120 (EST), Pat dén 0,40 (ESI") hozc 1,00
(EST) va ngudng dém ion dén 4000 (ESI") hoic 1000 (ESI). Thoi gian chu trinh
quét MS toan b 1a 0,15 gidy/chu trinh.
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Phuong phap SFC 1. C4c phén tich dugc thuc hién trén cot Daicel ChiralPak
OJ-H (d6 dai 100 mm, duong kinh trong 4,6 mm, c& hat 5 pm). Pha dong la: 8%
(NH; 20mM trong i-PrOH) va 92% COjsc) & 4p suédt 100 bar (10°kPa). Qué trinh
chay séc ky dugc thuc hién & nhiét d6 35°C va luu lugng 13 3 mL/phut. Viée thu séng
tir ngoai (DAD) duogc thuc hién & budce séng 220 nm.

Phuong phap SFC 2. Céc phén tich dugc thuc hién trén cdt Daicel ChiralPak
AS-H (d6 dai 100 mm, duong kinh trong 4,6 mm, ¢& hat 5 um). Pha dong 1a: 20%
(NH; 20mM trong i-PrOH) va 80% COyser) & ap sudt 100 bar (10*kPa). Qua trinh
chay séc ky dugc thuc hién & nhiét d6 35°C va luu luong 1a 5 mL/phut. Viéc thu song
tr ngoai (DAD) dugc thuc hién & budce séng 220 nm.

Céc so dd dudi day minh hoa thém cho sang ché.

Sodo 1
F F
0, )V
“S=0
O/ 0]
Cacbonyl hoa
N.pg Budc 1 Ry Npg Bude2 R! N_
R
o . 1. Hydro héa
PG = nhom bao vé Bude 3l 2. Khir bao vé
o 1. Aryl hoa Q
HO 2. Khir bao vé PG\O)H/,/V\
R1 N. Budc 4 Ry NH
R1 ¢ R

Trong So dd 1, Budc 1, nhém triflometyl sulfonyl duge dua vao piperidin dé
tac dung nhu 13 nhém roi chuyén trong phan tmg tiép theo & Budc 2. “PG” la nhém
bao vé dugc dung dé bao vé cho nhom amino, nhu cac carbamat va amit. Sau d6, san
phdm ctia Budc 1 duge cacbonyl hoa sir dung chit xtic tac paladi @& tao ra san phdm
este clia Budc 2. Lién két doi trong tetrahydropyridin c6 thé dugc khir trong diéu
kién hydro héa. Trong Budc 3, budc phu 2, piperidin amin c6 thé duogc khir bao vé
trong diéu kién axit. Sau d6 san pham piperidin ctia Budc 3 c6 thé dugc phan tng voi
nhém G duge thé halogen trong didu kién thich hop v6i phan tng thé thom 4i nhan

dé tao ra san phém cua Budce 4. Vi du, bazo v6 co nhu K,CO; hoac bazo hitu co nhu
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N,N-diisopropyletylamin, pyridin, hodc trietylamin c6 thé dwoc sir dung dé tao ra san
phdm cua Budc 4, bude phu 1. Céach khac, san phdm piperidin ctia Budc 3 ¢6 thé
duogc phan ung véi quinolon N-oxit sit dung chit hoat hoa, nhu PyProp, dé tao ra san
phdm ciia Budc 4. Sy khir bao vé nhom carboxy piperidin c6 thé dugc thuc hién
trong diéu kién chuin véi bazo vo co nhu dung dich nudc natri hydroxit hogc lithi
hydroxit dé tao ra san phim ctia Budc 4, bude phu 2 hodc trong diéu kién axit sir

dung dung dich HC1 4M hodc dung dich nuée axit sulfuric.

So dd 2
0
1. Két hop < Q
rR-NH, + H?“ | 2. Khir bao vé ‘N
< i H
R G Budce 5 R1 N.g
R1
1

Trong So db 2, san phdm axit piperidin carboxylic ctia Bude 4 c6 thé duge két
hop v6i amin thich hop, R-NH,, trong diéu kién amit héa sir dung bazo hiru co nhu
trietylamin hodc diisopropyletylamin, chit phan tmg két hgp nhu EDCI, va chét phu
gia két hop nhu HOBT & tao ra céc hop chit ctia Bude 5, budce phu 1. Nguoi c6 hidu
biét trung binh v& linh vuc nay s& hiéu rd rdng c¢6 mot sé phuong phap va chét phan
tmg cho sy tao ra amit 13 két qua ctia phan Umg gifra cac axit carboxylic va cac amin.
Vi dy, phan tmg ciia hop chat amin véi axit carboxylic thich hop véi sy c6 mit cla
chit phan tmg két hop cling hogc khong cung voi bazo hitu co ¢6 thé tao ra hop chét
c6 cong thirc 1. Cac chét phan tmg két hop gbm céc carbodiimit, nhu DCC, DIC,
EDCT hodc carbonyldiimidazol nhu CDIL Céc chat phy gia két hop amit, nhu HOBT
va HOALt ciing c6 thé duoc st dung dé tang cuong phan tmg. Ngoai ra, cac mubi
uroni hodic phosphoni ctia cac anion khong i nhdn, nhu HBTU, HATU, BOP,
PyBOP, va PyBrOP c6 thé duoc str dung thay cho cac chat phan tmg két hop truyén
théng hon. Chit phu gia nhu DMAP ¢6 thé duoc str dung dé ting cudng phan mg.
Sau do, san phém cta Budc 5, bude phu 1 ¢6 thé dugc khir bao vé, néu cén, trong
diéu kién chuln vdi bazo v6 co nhu dung dich nudce natri hydroxit hogc lithi hydroxit
trong dung mdi nhw MeOH va THF d¢ tao ra céc hop chét ¢6 cong thirc 1.

Muéi duoc dung cta cac hop chét theo sang ché, nhu mudi hydroclorua, c6

thé duoc tao ra, vi du, bing phan tng gitta bazo tu do thich hgp c6 cong thirc 1 va
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axit dugc dung thich hop, nhu axit clohydric, trong dung mdi thich hgp nhu dietyl
ete trong cac diéu kién chuén. Ngoai ra, su tao ra cac mudi ndy cé thé dién ra dong
thoi khi khir bdo vé€ nhém bao vé nito. Su tao ra cac mudi nay da dugc biét 6 va
duge hiéu 15 trong linh vuc ndy. Xem, vi dy, Gould, P.L., “Salt selection for basic
drugs,” International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin, R.J., et
al. “Salt Selection and Optimization Procedures for Pharmaceutical New Chemical
Entities,” Organic Process Research and Development, 4: 427-435 (2000); va Berge,
S.M., et al., “Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19,
(1977).
Vi du thue hién sing ché

Céc vi du diéu ché va vi du dudi ddy minh hoa thém cho sang ché.
Vi du didu ché 1
tert-Butyl 3,3-dimetyl-4-(((triflometyl)sulfonyl)oxy)-3,6-dihydropyridin-1(2H)-

carboxylat

Trong khi quyén nito, 1am lanh dung dich diisopropylamin (260 mL, 1,85
mol) trong THF (1,0 L) dén —20°C sau d6 bd sung timg giot dung dich n-butyllithi
(2,50M trong hexan, 650 mL, 1,60 mol) vio trong 30 phit. Dé hdn hop 4m dén —
10°C va khudy trong 1 gio. Lam lanh hdn hop nay dén —74°C va bd sung timg giot
dung dich fert-butyl 3,3-dimetyl-4-oxopiperidin-1-carboxylat (260 g, 1,14 mol) trong
THF (1,0 L) vao d6 trong 60 phut. Khudy hdn hop nay & —74°C trong 2 gid, va sau
d6 bd sung dung dich N-phenylbis(triflometansulfonimit) (430 g, 1,20 mol) trong
THF (1,0 L) vao d6. Lam 4m hdn hop dén 0°C va khudy trong 2 gio. D& hén hop 4m
dén nhiét do trong phong va khudy qua dém. ChAm dut phan ing bang dung dich
nude NH4C1 bdo hoa (1,0 L); pha lodng béng nudce (2,0 L); tach cac 16p; va chiét 16p
nude bing EtOAc (2 x 2 L). Gom cac phan chiét hitu co lai; lam kho bang Na,SOy;

loc; thu gom dich loc; va ¢6 dich loc trong diéu kién ap suit giam. Thuc hién sac ky
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nhanh silicagel d6i v6i vat chit tho thu dugc, rira giai bing gradien 0% dén 15%
TBME trong hexan, dé thu duoc hop chit néu & & muc nay dudi dang diu mau cam
v6i do tinh khiét khoang 75% theo khéi lwong nhu dugc u6e dinh bing 'H NMR
(430 g, 78%). '"H NMR (400 MHz, DMSO-d,) & 1,05 (s, 6H), 1,40 (s, 9H), 3,36 (s,
2H), 4,02 (d, J= 3,4 Hz, 2H), 5,82 (br s, 1H).

Vi duy didu ché 2

O1-tert-Butyl-O4-metyl 3,3-dimetyl-2,6-dihydropyridin-1,4-dicarboxylat

O.__OCH;

X

N
oo

Két hop paladi(Il) axetat (4,40 g, 20,0 mmol), 1,1’-bis(diphenylphosphino)-
feroxen (13,3 g, 22,8 mmol), fert-butyl 3,3-dimetyl-4-(((triflometyl)sulfonyl)oxy)-
3,6-dihydropyridin-1(2H)-carboxylat (72,0 g, 150 mmol), axetonitril khan (850 mL),
MeOH khan (570 mL), va trietylamin (36,0 mL, 245 mmol) trong ndi hAp PARR™
dung tich 2 L duoc ldp canh khudy co hoc. Bit kin ndi hép lai. Lam sach va sau d6
didu 4p ndi hip nay bing cacbon monoxit dn 4p sudt 689 kPa. Gia nhiét hdn hop
nay dén 65°C trong 2,25 gid; 1am ngudi hdn hop dén nhiét d6 trong phong; va cin
than thong khi ndi hip nay. (Canh bdo! Khi dpc!). Cb trong diéu kién &p suit giam
dé thu v4t chit tho. Gom vat chét nay véi nim mé khac dugc diéu ché bang quy trinh
tuong tu trén quy mo tuong tu. Thuc hién sic ky nhanh silicagel dbi v&i vat chét
gom dugc, rira giai bing gradien 0% dén 20% TBME trong hexan, dé thu dugc hop
chét néu & d& muyc nay duéi dang ddu mau vang véi do tinh khiét khoang 83% theo
khéi luong (260 g, 88%). MS (m/z): 214 (M — t-Bu + 2H)".
Vi du diéu ché 3
(£)-OI-tert-Butyl-O4-metyl 3,3-dimetylpiperidin-1,4-dicarboxylat

O.__OCH,

ok
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Tao huyén phu paladi (10% trong lugng trén cacbon, 5,4 g, 5,1 mmol) trong
MeOH (700 mL) sau d6 b6 sung dung dich OI-tert-butyl-O4-metyl 3,3-dimetyl-2,6-
dihydropyridin-1,4-dicarboxylat (130 g, 396 mmol) da hoa tan trong MeOH (700
mL) vao d6 trong thiét bi phan img PARR™ dung tich 2,25 L. Day ndp thiét bi phan
tng va lam sach n6 dAu tién bing khi nito sau d6 bing khi hydro. Didu 4p thiét bi
phan mg nay dén 414 kPa bing khi hydro va khudy hdn hop & nhiét do trong phong
trong 1,5 gio. Ha 4p va loc hdn hop nay d8 loai bo chét xuc tac. Két hop phan dich
loc nay véi phan dich loc khac thu dugc tir phan tmg khac vé co ban 1a gidng phan
{g vira néu va co trong diéu kién ap suét giam dé thu dugc hop chit néu & d& muc
ndy dudi dang ddu mau vang vdi do tinh khiét khoang 85% theo khoi lugng (240 g,
95%). MS (m/z): 216 (M — t-Bu + 2H)".

Vi du diéu ché 4
(£)-Metyl 3,3-dimetylpiperidin-4-carboxylat hydroclorua

0. _OCH,

N
H-ClI H

B sung HCI (dung dich 4,0M trong 1,4-dioxan, 2,0 L, 8,0 mol) vao dung dich
Ol-tert-butyl-O4-metyl 3,3-dimetylpiperidin-1,4-dicarboxylat (240 g, 752 mmol)
trong 1,4-dioxan (500 mL). Khu4y hdn hop thu dugc & nhiét do trong phong qua dém
va ¢b trong didu kién 4p suit giam. Pha lodng cin thu dugc bang TBME (500 mL) va
thu gom céc chét rin bang cach loc. Suc rira banh loc bang TBME (2 x 400 mL) va
1am kho chét rin trong 16 chan khong & 35°C qua dém d8 thu duoc hop chét néu & dé
muc ndy du6i dang chét rin mau tréng (144 g, 92%). MS (m/z): 172 M +H)".

Vi du diéu ché 5
(9)-Metyl (4S5)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylat
OCHs

-

O
N__N

’d

l

N

Bé sung K,CO; (210 g, 1,52 mol) vao hdn hop cia metyl 3,3-
dimetylpiperidin-4-carboxylat hydroclorua (144 g, 693 mmol) va 2-clo-8-
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metylquinolin (125 g, 704 mmol) trong DMSO (1,4 L). Khudy hdn hop thu dugc qua
dém & 131 + 1°C. Lam ngudi hdn hop nay dén nhiét d trong phong; loc dé loai bd
cac chit ran; thu gom dich loc; pha lodng dich loc bing nudc (2 L); va sau d6 chiét
bing EtOAc (2 x 3 L). Rira cic phin chiét hitu co gom lai bang nuéc (3 x 1,5 L);
lam kho bing Na,SOy; loc; thu gom va ¢b dich loc trong diéu kién 4p sudt gidm.
Thyc hién séc ky nhanh silicagel d6i véi vat chat tho thu duge, rira gidi bing gradien
25% dén 30% (10% TBME trong DCM) trong hexan, dé thu duoc raxemat cia hop
chét néu & d& muc nay. Hoa tan vit chét nay trong MeOH (7,5 L) va loc. Thuc hién
séc ky 1ong siéu t6i han bat déi ximg dbi v6i vat chit nay (Chiralpak OJ-H, 50 mm x
250 mm x 5 pum) st dung 15% (0,2% dimetyletylamin trong i-PrOH) trong COy)
lam pha dong & luu luong 13 400 g/phut, bing cach tiém 5 mL dung dich thu dugc
mdi 95 gidy cho dén khi tt ca vt chit nay da dugc sic ky hét. Pbi v6i mdi 1an tiém,
thu gom phan doan thir nhat dé rira giai (tz = 2,57 phut bang Phuong phap SFC 1).
Két hop céc phan doan di thu gom dugc véi cac phan doan tr phan tmg trude do
duge diéu ché theo cach twong tu dé thu duge 98 g metyl 3,3-dimetylpiperidin-4-
carboxylat hydroclorua thd. C6 hdn hop trong diéu kién 4p suit gidm va tai két tinh
vat chét thu dugc ra khoi EtOH néng (1,38 L). Thu gom tinh thé va 1am kho vat chat
tinh thé nay trong 10 chan khéng & 40°C qua dém dé thu dugc hop chét néu & d& muc
nay dudi dang chét rén tinh thé mau trdng (156 g, hiéu suat 43% trén co s& cin xtng
v6i mé). MS (m/z): 313 M + H)", [0]*°p —45° (¢ 0,21, DCM). ee = >99% nhur dugc
xéc dinh bang Phuong phap SFC 1.

Vi du diéu ché 6

Axit (—)-(4S)-3,3-Dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic

Xt 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 nude, 2,31 L, 2,75
mol) va hdi luu hdn hop nay qua dém. Lam ngudi hén hop nay dén nhiét do trong
phong va bd sung NaOH (50% trong lugng trong nudc) vao d6 cho dén khi d6 pH
dat dén 13. B6 sung TBME (500 mL) vao dé tao ra hdn hop ba pha. Dan nhén céc
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16p tir dinh dén d4y thanh: “Lép A”, “Lép B”, va “Lép C”. Tach Lép C (16p day). Bo
sung nude (600 mL) vao Lép A va Ldp B va tach 16p nudce ra khoi cac 16p hiru co.
Téch céc 16p hitu co (A va B). Két hop 16p nude voi Lop C. Chiét cc 16p nude két
hop lai duge bang TBME (500 mL); tach cac 16p; va tach riéng cac phan chiét hitu
co. B sung dung dich HCI (5,0M) vao 16p nudc cho dén khi d6 pH bing 6,5. Chiét
hén hop nude thu duoc bing TBME (2 x 400 mL). Gom tat ca c4c phén chiét hitu co
lai (bao gdm Lép A va Lép B); 1am kho bing MgSOy; loc; thu gom va ¢d dich loc
trong diéu kién 4p sudt giam d& thu dugc hop chét néu & d& muc nay dudi dang chét
rén mau tring voéi d6 tinh khiét 96% (145 g, 95%). MS (m/z): 299 M + H)". [a]*’p —
59,6° (¢ 3,12, CH;0H).

Vi du diéu ché 7

(£)-2-((Benzyloxy)metyl)-2,3-dihydro-4H-pyran-4-on

Bb sung dung dich ZnCl, trong THF (0,5M, 1,21 L, 607 mmol) vao dung dich
lanh (0°C) chita (E)-1-metoxy-3-(trimetylsilyl)oxy-1,3-butadien (d9 tinh khiét 95%,
100 g, 551 mmol) va (benzyloxy)axetaldehyt (dd tinh khiét 97%, 80 mL, 551,370
mmol) trong toluen (551 mL) trong 90 phut trong khi duy tri nhiét do bén trong hdn
hop phan tmg duéi 10°C. D& hdn hop nay 4m dén nhiét do trong phong va khudy qua
dém. Chia hdn hop phan tmg thanh hai phin bing nhau; thuc hién cac quy trinh dudi
day déi véi mdi phan. BS sung axit trifloaxetic (35 mL, 457 mmol) vao dudi dang
bén phan. Sau 20 phut, c6 hdn hop thu dugce trong diéu kién &p suat giam; pha lodng
béng EtOAc; bd sung lugng du dung dich NaHCO; bdo hoa; loc dé loai bo céac chét
rin; thu gom dich loc; tich va thu gom 16p hitu co. Rira dung dich hitu co bang dung
dich nudc NaCl bdo hoa; tach cac phén chiét hiru co; lam kho béng MgSOy; loc; thu
gom dich lgc; va cd trong diéu kién ap sudt giam. Két hop vat chit thu duge tir mbi
phin duoc tach ra truée d6. Thuc hién sic ky nhanh silicagel d6i v6i vét chat thu
duoc, rira giai bing gradien 20% dén 50% EtOAc trong hexan, dé thu duoc hop chit
néu & d& muc nay dudi dang diu mau cam vé6i do tinh khiét 92% (96 g, 73%). 'H
NMR (400 MHz, CDCl3) 8 7,40-7,28 (m, 6H), 5,42 (d, J = 6,0 Hz, 1H), 4,65-4,56
(m, 3H), 3,74-3,67 (m, 2H), 2,75 (dd, J = 16,8, 14,3 Hz, 1H), 2,42 (dd, /= 16,9, 3,2
Hz, 1H).
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Vi du diéu ché 8
(#)-2-(Benzyloxymetyl)tetrahydropyran-4-on

Khuéy hdn hgp chira EtOAc (880 mL), (+)-2-((benzyloxy)metyl)-2,3-dihydro-
4H-pyran-4-on (96 g, 0,440 mol), trietylamin (123 mL, 0,882 mol), va paladi (10%
trén cacbon, 4,68 g, 4,40 mmol) trong khi quyén hydro & nhiét do trong phong trong
73 gid. Loc hén hop qua dét diatomit; stc rira banh loc béng EtOAc (250 mL); va lan
lugt rira dich loc béng dung dich nu6c HCI (0,1M), dung dich nuéc NaHCO; bdo
hoa, va dung dich nudc NaCl bdo hoa. Lam khd 16p hitu co béng MgSOy; loc, thu
gom dich loc; va cb trong diéu kién &p suat giam d& thu duoc hop chét néu & dé muc
nay dudi dang vat chit mau vang nhat (81,4 g, 84%). LC/MS (ESI): 221 [M+H]",
238 [M+NH,]", 243 [M+Na]".

Vi du diu ché 9
(2S,4R)-2-(Benzyloxymetyl)tetrahydropyran-4-ol

Lam lanh dung dich chita (+)-2-(benzyloxymetyl)tetrahydropyran-4-on (40,6
g, 184 mmol) trong THF (1,08 L) dén —78°C. B sung timg giot dung dich LiAIH,
(1,0M trong THF, 240 mL, 240 mmol) trong 15 phut vao d6. D& hdn hop nay 4m dén
0°C sau khi hoan thanh viéc bd sung va tir tir bd sung timg giot nude (8,4 mL) vao
d6. Sau khi khudy hdn hop trong 5 phut, b sung dung dich NaOH (15% khéi lugng
trong nudc, 8,4 mL) vao va khudy thém 5 phut nita. Sau d6 bd sung nudc (3 x 8,4
mL) vao va d hdn hop 4m dén nhiét d6 trong phong. Sau 30 phit, loc huyén phu dé
loai b cac chit rén va cb dich loc trong didu kién 4p suét giam dé thu dugce hop chét
néu & d& muc nay dudi dang diu khong mau. Stc rira cac chét rén mot 1in bang THF;
loc; va c6 dich loc trong diéu kién ap suit giam. Két hop vat chét nay véi cac vat chét
thu duge tir cée phan g trude d6 duge thyc hién vé co ban 14 theo quy trinh gidng
nhu nhau bat du tir 40 g, 22 g, va 45 g (+)-2-(benzyloxymetyl)tetrahydropyran-4-on.
Hoa tan vat chét két hop dugc trong i-PrOH (637 mL). Thuc hién sdc ky long siéu t6i
han bat d6i xtmg d6i véi vat chét nay (Chiralpak AS-H, 50 mm x 150 mm x 5 pm)
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st dung 25% i-PrOH trong COyser) ldm pha dong & luu luwong 1a 300 g/phut, béng
cach tiém 1,35 g dung dich mdi 114 gidy cho dén khi tat ca vat chit nay da dugc sic
ky hét. Bbi voi mi 14n tiém, thu gom phan doan thtt nhét d rira giai (chét ddng phan
chinh). Két hop tt ca cac phan doan thu gom duogc @& thu dugc hop chét néu & dé
muc nay voi ee >99% nhu dugce xac dinh bang Phuong phap SFC 2 (62,8 g, hiéu suét
42% trén co sd can ximg voi mé). LC/MS (ESI): 223 [M+H]", 240 [M+NH,]", 245
[M+Na]", 467 [2M+Na]".

Vi du diéu ché 10

((2S,4R)-2-(Benzyloxymetyl)tetrahydropyran-4-yl)metansulfonat

Qo I
o) o-5<

B& sung timg giot dung dich metansulfonyl clorua (11,7 mL, 150,6 mmol)
trong DCM (70 mL) vao hdn hop chira (25,4R)-2-(benzyloxymetyl)tetrahydropyran-
4-0l (31 g, 139,5 mmol), DCM (1,40 L), va N,N-diisopropyletylamin (73,0 mL,
418,4 mmol) & 0°C. D& hdn hop nay 4m dén nhiét d6 trong phong va khudy hdn hop
ndy qua dém. Sau d6 bd sung dung dich metansulfonyl clorua (0,537 mL, 6,98
mmol) trong DCM (5 mL) va khudy hén hop nay trong 5 phtit & nhiét d trong
phong. Lam ngudi hdn hop nay dén 0°C, rét nd vao nudce; tach; va thu gom 16p hitu
co. Rira 16p hitu co bing nudc (500 mL); két hop 16p hitu co nay véi cac 16p/cic
phan chiét hitu co thu duoc tir cac phan tmg vé co ban 1a tuong tu khac. Lam kho cac
dung dich hitu co két hop duoc béng MgSOy; loc, thu gom dich loc; va ¢d dich loc
ndy trong diéu kién 4p sudt giam dé thu duoc hop chit néu & & muc nay duéi dang
dAu mau cam nhat (84,7 g, hiéu sudt 97% trén co sé cAn ximg v6i mé). 'H NMR (400
MHz, d¢-DMSO) 6 7,36-7,24 (m, SH), 4,86-4,77 (m, 1H), 4,47 (s, 2H), 3,96 (dd, J =
7,6, 4,4 Hz, 1H), 3,60-3,54 (m, 1H), 3,48-3,36 (m, 3H), 3,18 (s, 3H) 2,05 (d, /= 7,8
Hz, 1H), 1,98 (d, /= 7,8 Hz, 1H), 1,58 (app qd, J = 12,0, 4,8 Hz, 1H), 1,40 (app q, J
=11,8 Hz, 1H).

Vi du diéu ché 11
((25,4S)-4-Aminotetrahydro-2H-pyran-2-yl)metanol hydroclorua
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B4 sung natri azit (12,85 g, 191,7 mmol) vao dung dich chira ((2S,4R)-2-
(benzyloxymetyl)tetrahydropyran-4-yl)metansulfonat (32,0 g, 106,5 mmol) trong
DMF (304 mL). Gia nhiét hdn hop thu dugc dén 100°C va khudy hon hop nay trong
4 gid. Lam ngudi hdn hop phan tmg niy dén nhiét & phong. Rot hon hop nay vao
nude (400 mL) va sau dé chiét bing EtOAc (2 x 400 mL). Gom cac phan chiét hitu
co lai va rira bang dung dich nuéc NaCl bdo hoa (3 x 200 mL). Lam kho céc phan
chiét hitu co bang MgSOy; loc; va thu gom dich loc. C6 dich loc trong diéu kién ap
suét giam dén téng thé tich khoang 100 mL. Hoa tan hdn hop thu duge trong EtOAc
(700 mL) va bd sung hdn hop thu dugc vao binh PARR™ chira PtO, (2,7 g, 12
mmol) va EtOAc (700 mL). Lam sach binh phén tng bing nito; sau d6 diéu 4p binh
ndy bing khi hydro dén 4p sudt 414 kPa. Khiy lac hén hop trong 4 gio' ¢ nhiét do
trong phong. Loc hdn hop va c6 dich loc khong mau trong diéu kién ap suit giam dé
thu duge 23,2 g ddu khong mau. Két hop véi 36,2 g vat chét tir phan tmg trude d6
duoc didu ché bing quy trinh vé co ban 13 gidng nhu quy trinh vira néu. Hoa tan vt
chét két hop duoc trong EtOH (600 mL) va b sung dung dich HCI (37% trong lwong
trong H,O, 50 mL) vao do. Bb sung hdn hop thu duge vao binh PARR™ chira Pd
(10% trén cacbon, 10,0 g, 9,40 mmol) va EtOH (600 mL). Lam sach binh phan tng
nay bang khi nito va diéu &p binh phan tmg bing khi hydro dén 4p suit 414 kPa.
Khudy lic hdn hop nay & nhiét d6 trong phong trong 1 gid. Loc hdn hop nay; thu
gom dich loc; va co6 dich loc khdng mau trong didu kién ap suit giam dé thu dugc
hop chét néu ¢ d& muc nay duéi dang dau dic, sim mau véi do tinh khiét khoang
72% (54,2 g, 85%). LC/MS (ESI): 132 [M+H]".

Vi du diéu ché 12
(£)-(Metyl 3,3-dimetyl-1-[4-(triflometyl)phenyl]piperidin-4-carboxylat

—0 F F
N
o C F

Bb sung K,CO; (460 mg, 3,33 mmol) vao hdn hop chia metyl 3,3-
dimetylpiperidin-4-carboxylat hydroclorua (300 mg, 1,44 mmol), 1-flo-4-
(triflometyl)benzen (475 mg, 2,89 mmol) va DMSO (2 mL). Khudy hén hop thu
dugc & 130°C trong 2 ngay. Lam ngudi hdn hop nay dén nhiét d6 trong phong va
khudy trong 3 ngdy. Thyc hién sc ky nhanh pha dao déi véi vat chat thu duoc trén
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C,s silicagel, rira giai bang gradien 10% dén 100% axetonitril (0,1% axit formic)
trong nude (0,1% axit formic), dé thu duoc hop chit néu & d&& muc nay dudi dang
dAu mau vang (113 mg, 25%). MS (m/z): 316 M + H)".

Vi dy diéu ché 13

Axit (£)-3,3-Dimetyl-1-[4-(triflometyl)phenyl]piperidin-4-carboxylic.

B4 sung dung dich nuéc NaOH 2M (1 mL, 2 mmol) vao hdn hop chira metyl
(¥)-3,3-dimetyl-1-[4-(triflometyl)phenyl]piperidin-4-carboxylat (113 mg, 0,36
mmol), MeOH (1 mL), va THF (5§ mL). Khudy hdn hop thu duge & nhiét do 50°C
qua dém. Lam nguodi hon hgp nay dén nhiét d6 trong phong, va bd sung dung dich
HCI (33% trong luong trong nuéc) vao cho dén khi do pH cta hén hop bang 3. CH
hén hop nay trong didu kién ap sudt giam @& thu dugc hop chit néu & dé& muc nay
du6i dang chét rin mau vang véi do tinh khiét 88% (123 mg, hi€u sudt 99%). MS
(m/z): 302 M +H)".

Vi du diéu ché 14
Axit (£)-3,3-Dimetyl-1-[5-(triflometyl)pyrimidin-2-yl]piperidin-4-carboxylic
HO

_</N\FF
N >_&<

Bé sung trietylamin (7,65 mL, 54,9 mmol) vao hén hop chtra (+)-metyl 3,3-
dimetylpiperidin-4-carboxylat hydroclorua (8,55 g, 41,2 mmol), 2-clo-5-
(triflometyl)pyrimidin (5,0 g, 27,4 mmol), va axetonitril (67 mL). Gia nhiét hén hop
nay trong 10 vi séng dén 180°C trong 1 gid; sau d6 1am ngudi hdn hop dén nhiét do
trong phong; va c6 trong diu kién 4ap sut giam. B4 sung MeOH (40 mL), THF (80
mL), va dung dich nuéc NaOH 2M (40 mL, 80 mmol) vao do. Khuéy hén hop thu
dugc trong 2 ngy & 50°C. B sung dung dich nuéc NaOH 2M (45 mL, 90 mmol)
vao va khudy hdn hop thu duoc trong 4 gid & 50°C. Lam ngudi hdn hop nay dén
nhiét d6 trong phong, va sau do bd sung dung dich HCI (33% trong luong trong
nudc) vao cho dén khi d6 pH dat dén 3. C6 trong didu kién 4p suét giam. Pha loang

bang dung dich nuéc HCI 1IN (100 mL) va chiét bing EtOAc (2 x 100 mL). Rira céc
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phén chiét hitu co gom lai béng nude mudi (100 mL); 1am kho béng Na,SOy; loc; thu
gom dich loc; va c6 trong diéu kién &p suét giam dé thu dugc hop chit néu & dé muc
ndy (7,60 g, 61%). MS (m/z): 302 (M + H)".

Vi du diéu ché 15

5,8-Dimetylquinolin-1-oxit

B6 sung axit 3-cloperoxybenzoic (5,96 g, 24,1 mmol) vao hdn hop chia 5,8-

| dimetylquinolin (2 g, 12,1 mmol) va DCM (80 mL) dugc giit & 0°C. Sau 1 gio, bd

sung Na,SO0; (5 g) vao va loc hdn hop. Thu gom dich loc. Khudy hén hop thu dugc &

nhiét do trong phong qua dém. Pha lodng bang DCM (100 mL); rtra bing dung dich

nuée NaOH 1N (3 x 50 mL); lam kho bing Na,SOy; loc; thu gom dich loc; va ¢6 dén

kho trong didu kién &p sut giam. Thuc hién séc ky nhanh pha dao ddi véi vAt chét

thd thu dugc trén C;g silicagel, rira gidi bang gradien 15% dén 70% axetonitril

(10mM amoni bicacbonat) trong nudc (10mM amoni bicacbonat), dé thu dugc hop

chét néu & d& muc nay (372 mg, 18%). MS (m/z): 327 (M + H)".

Vi du diéu ché 16

(£)-Metyl 1-(5,8-dimetyl-2-quinolyl)-3,3-dimetyl-piperidin-4-carboxylat.

Bd sung N,N-diisopropyletylamin (2,02 mL, 11,6 mmol) va PyBroP (1,75 g,
3,75 mmol) vao hdn hgp chia (+)-metyl 3,3-dimetylpiperidin-4-carboxylat
hydroclorua (600 mg, 2,89 mmol), 5,8-dimetylquinolin-1-oxit (678 mg, 3,91 mmol),
va DCM (15 mL). Khudy hdn hop thu dugc & nhiét do phong trong 3 ngay. Thuc
hién séc ky nhanh pha ddo ddi v6i san phdm phan tmg trén Cig silicagel, rira giai
bang gradien 10% dén 100% axetonitril (0,1% axit formic) trong nude (0,1% axit
formic). Gom cac phan doan chira sin phim mong mudn lai va cd trong chan khong
dén thé tich khoang 30 mL. Piéu chinh d6 pH dén 6 bang cach bd sung dung dich
nuée NaOH IN. Chiét dung dich nudc bing EtOAc (2 x 30 mL), rira bing dung dich
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deém c6 do pH bing 6 (4 x 30 mL), 1am khé bing MgSOy; loc; va b trong diéu kién
ap suét giam dé thu duoc hop chét néu & dé& muc nay (166 mg, 18%). MS (m/z): 327
M + H)".

Vi dy diu ché 17

Axit (£)-1-(5,8-Dimetyl-2-quinolyl)-3,3-dimetyl-piperidin-4-carboxylic.

HO N
N—’ \
O —_—

Két hop hdn hop metyl (£)-1-(5,8-dimetyl-2-quinolyl)-3,3-dimetyl-piperidin-
4-carboxylat (166 mg, 0,51 mmol), MeOH (0,1 mL), THF (0,5 mL), va dung dich
nuée NaOH 1M (2,5 mL, 2,5 mmol) trong binh vi séng. Gia nhiét hdn hop thu dugce
& 120°C trong 2 gid trong thiét bi phan tmg vi séng. Lam ngudi hdn hop nay dén
nhiét d6 trong phong va bd sung dung dich nude HC1 IN vao d6 cho dén khi ¢ pH
béang 6. Chiét bing CHCl; (2 x 25 mL); lam khd bang Na,SOy; loc; thu gom dich loc;
va ¢0 trong diéu kién ap suit giam dé thu dugc hop chit néu & d& muc nay (135 mg,
85%). MS (m/z): 312 (M + H)".

Vi du diu ché 18
(£)-Metyl 1-(8-clo-2-quinolyl)-3,3-dimetyl-piperidin-4-carboxylat.
Cl

B sung K,CO; (1,07 g, 7,75 mmol) vao hén hgp chita metyl (+)-3,3-
dimetylpiperidin-4-carboxylat hydroclorua (700 mg, 3,37 mmol), 2,8-dicloquinolin
(876 mg, 4,38 mmol), va DMSO (4,5 mL). Khudy hén hop thu dugc & nhiét do
130°C qua dém. Lam ngudi hdn hop nay dén nhiét d¢ trong phong, loc d loai bo
chét rin; pha lodng biang nudc (5 mL); va chiét bang EtOAc (4 x 20 mL). Rura céc
phin chiét hiru co gom lai bing nude (20 mL) sau d6 béng nudc mubi (20 mL). Lam
kho cac phén chiét hitu co béng MgSOy; loc; thu gom dich loc; va ¢ trong diéu kién

ap suAt giam. Thyc hién séc ky nhanh trén silicagel ddi véi vat chét tho thu dugc, rira
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gidi bing gradien 0% dén 40% EtOAc trong hexan, dé thu dugc hop chét néu & dé
muc ndy (1,1 g, 98%). MS (m/z): 332 M + H)".
Vi du didu ché 19
Axit (£)-1-(8-clo-2-quinolyl)-3,3-dimetyl-piperidin-4-carboxylic
Cl

Két hop hdn hop chira (£)-metyl 1-(8-clo-2-quinolyl)-3,3-dimetyl-piperidin-4-
carboxylat (1,1 g, 3,3 mmol), MeOH (0,8 mL), THF (3,3 mL), va dung dich nuéc
NaOH 1M (3,3 mL, 17 mmol) trong binh vi séng. Gia nhiét hdn hop thu duge &
120°C trong 2 gid trong 10 vi séng. Lam ngudi hdn hop nay dén nhiét do trong phong
va sau d6 bd sung dung dich nuéc HCI 5N vao d6 cho dén khi do pH béng 6. Chiét
hdn hop nay bing EtOAc (3 x 10 mL). Két hop céc phan chiét hiru co lai; 1am khd
bang Na,SOy; loc; thu gom dich loc; va cb trong diéu kién ap sudt giam dé thu dugc
hop chét néu & d& muc nay (815 mg, 77%). MS (m/z): 318 (M + H)".

Vi du diéu ché 20
Metyl 4-anilino-2,5-dihydrofuran-3-carboxylat

(@]
BN S
N
oilH
/ O

B6 sung axit p-toluensulfonic (500 mg, 3,16 mmol) vao hdn hop chira (&)-
metyl 4-oxotetrahydrofuran-3-carboxylat (6,6 g, 45,8 mmol), anilin (4,3 mL, 47,2
mmol) va toluen (70 mL). Lip by Dean-Stark vao binh phan mg nay va gia nhiét
dén 140°C. Khudy hdn hop thu dugc & nhiét do trong phong qua dém. Gia nhiét hon
hop phan tmg dén 140°C va khudy trong 2 gid. Lam ngudi hdn hop nay va bb sung
dietyl ete (100 mL) va nude (100 mL) vao d6. Chiét hdn hop bing dietyl ete (3 x 50
mL); lam kho béng MgSOy; loc; thu gom dich loc; va c6 trong didu kién ap sudt
giam. Thuc hién sic ky nhanh trén silicagel d6i voi vat chét tho thu duoc, rira giai
bing gradien 0% dén 100 % EtOAc trong heptan, d2 thu duoc hop chit néu & d& myc
nay (6,7 g, 67%). MS (m/z): 220 (M + H)".
Vi du diéu ché 21
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(£)-Metyl-3-(iodometyl)-4-phenylimino-tetrahydrofuran-3-carboxylat

B6 sung dung dich (+)-metyl 4-anilino-2,5-dihydrofuran-3-carboxylat (3,6 g,
16,4 mmol) va 18-crown-6 (hop chit 1,4,7,10,13,16-hexaoxaxyclooctadecan) (4,8 g,
18 mmol) trong toluen (15 mL) vao hdn hgp chua kali zers-butoxit (2,0 g, 17,8
mmol) va toluen (15 mL). Khudy hén hop thu dugc & nhiét dd phong trong 30 phut.
B6 sung diiodometan (4 mL) va khudy phan tmg ndy & nhiét d§ trong phong qua
dém. B sung nude (50 mL) va chibt bing dietyl ete (2 x 50 mL). Thu gom c4c phan
chiét hitu co va rira bdng nuéc mudi (50 mL). Lam khd céc phan chiét hiru co bing
MgSOy; loc; thu gom dich loc; va ¢d trong diéu kién 4ap suét giam. Thuc hién séc ky
nhanh trén silicagel déi v6i vat cht thé thu dugc, rira giai bing gradien 0% dén 60%
EtOAc trong heptan, d& thu dugc hop cht néu & d& muc nay (1,0 g, 17 %). MS
(m/z): 359 M +H)".
Vi dy diéu ché 22
(£)-Metyl 5-oxotetrahydropyran-3-carboxylat

@)

Gia nhiét hdn hop chira tri-n-butyl thiéc hydrua (1,12 mL, 4,18 mmol), 2,2’
azobis(2-metylpropionitril) (35 mg, 0,21 mmol) v& toluen (10 mL) dé hdi luu. Bo
sung tung giot dung dich chira (+)-metyl-3-(iodometyl)-4-phenylimino-
tetrahydrofuran-3-carboxylat (1,0 g, 2,78 mmol) trong toluen (50 mL) vao d6 trong
ba gi. Khudy hdn hop thu dugc & didu kién héi luu trong 3 gio. C6 hdn hgp phan
tmg trong diéu kién ap sudt giam. Thyc hién séc ky nhanh trén silicagel d6i véi vat
chét tho thu duge, rira giai bing gradien 0% dén 80% EtOAc trong heptan, dé thu
duge hop chit néu & d& muc nay (0,37 g, 84 %). 'H NMR (400 MHz, CDCl;) 8 4,09-
3,99 (m, 4H), 3,72 (s, 3H), 3,16 (m, 1H), 2,82 (dd, J= 7,2, 16,9 Hz, 1H), 2,66 (dd, J=
6,3, 16,9 Hz, 1H).

-20-



27033

Vi dy diéu ché 23
(¥)-Metyl trans-5-(benzylamino)tetrahydropyran-3-carboxylat

B6 sung natri triaxetoxybohydrua (0,96 g, 4,53 mmol) vao hén hop chira (¥)-
metyl 5-oxotetrahydropyran-3-carboxylat (0,33 g, 2,08 mmol), benzylamin (0,31 mL,
2,84 mmol) va 1,2-dicloetan (5 mL). Khudy hdn hop thu dugc & nhiét d6 phong
trong 2,5 gid. BS sung dung dich nuéc natri bicacbonat bdo hoa (10 mL); chiét bang
DCM (3 x 10 mL); tach 16p hitu co; rira bing nuéc mudi (10 mL); 1am kho bang
MgSOy; loc; thu gom dich loc; va cd trong diéu kién ap suit giam. Thuc hién séc ky
nhanh trén silicagel ddi véi vat chét tho thu duoc, rira giai bang gradien 0% dén 60%
EtOAc trong heptan, dé thu dugc hop chit néu & && muc nay (0,085 g, hiéu suét
16%). MS (m/z): 250 (M + H)".
Vi du diéu ché 24
(¥)-Metyl trans-5-aminotetrahydropyran-3-carboxylat

Bb sung 10% paladi trén cacbon (0,07 g, 0,66 mmol) vao hdn hop chira (+)-
metyl frans-5-(benzylamino)tetrahydropyran-3-carboxylat (0,085 g, 0,34 mmol) va
etanol (8 mL). Lam sach hdn hop nay bing khi hydro va khudy hén hop thu duogc &
nhiét d6 trong phong trong khi hydro (ap sudt latm (101,325kPa)) qua dém. Loc hdn
hop va cb trong diéu kién 4p suit giam dé thu dugc hop chit néu & d& muc nay
(0,045 g, hiéu sult 83%). "H NMR (400 MHz, CDCl;) § 3,82-3,77 (m, 2H), 3,68 (m,
4H), 3,38-3,31 (m, 1H), 3,11-3,08 (m, 1H), 2,85-2,80 (m, 1H), 2,17-2,11 (m, 1H),
1,78-1,71 (m, 3H).
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Vi du diéu ché 25
(1)-Metyl trans-5-[[(4S)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-

carbonyl]amino]tetrahydropyran-3-carboxylat

© 0]
[
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B6 sung EDCI (0,087 g, 0,45 mmol) vao hén hop chua axit (—)-(45)-3,3-
dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic (0,087 g, 0,29 mmol), (£)-
metyl-trans-5-aminotetrahydropyran-3-carboxylat (0,045 g, 0,28 mmol), HOBT (9
mg, 0,06 mmol), trietylamin (0,15 mL, 1,08 mmol), trong DCM (5 mL). Khudy hén
hop thu dugce & nhiét d6 phong trong 3 gio. Thuc hién sdc ky nhanh trén silicagel d6i
v6i hdn hop thu duge, rira gidi bing gradien 5% dén 100% EtOAc trong heptan, dé
thu dugc hop chit néu & d& muc nay (0,085 g, 66%). MS (m/z): 439 (M +H)'".

Vi du diéu ché 26
(¥)-Metyl trans-3-(dibenzylamino)xyclohexancarboxylat
O

;*QQ

B& sung kali cacbonat (3,53 g, 25,6 mmol) va benzyl bromua (1,9 mL, 15,9
mmol) vao hdn hop chita (+)-metyl-frans-3-aminoxyclohexancarboxylat (1,07 g, 6,8
mmol) trong axetonitril (40 mL). Gia nhiét hdn hop thu dugc dén 80°C va khudy hén
hop nay trong 5 gid. Lam ngudi hdn hop va bd sung axetonitril (40 mL) vao dé. Loc
qua d4t diatomit va c6 dich loc trong diu kién ap suét giam. Thyc hién séc ky nhanh
trén silicagel déi véi vat chét tho thu duge, rira giai bing gradien 0% dén 20%
EtOAc trong hexan, dé thu dugc hop chit néu & dé muc nay (1,6 g, 70%). MS (m/z):
338 M+ H)".
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Vi du diéu ché 27
(£)-2-[trans-3-(Dibenzylamino)xyclohexyl]propan-2-ol

HOK?Q

B sung metylmagie bromua (dung dich 3,0M trong dietyl ete, 16 mL, 48
mmol) vao hdn hop chira (+)-metyl-frans-3-(dibenzylamino)xyclohexancarboxylat
(1,6 g, 4,7 mmol) va THF (50 mL), dugc duy tri & 0°C. Dé hdn hop phan tmg 4m dén
nhiét o trong phong va khudy qua dém. B& sung nuéc (25 mL) vao va loc qua dat
diatomit. Thu gom dich loc chtra nude. Chiét vat chit chtra nudc thu duge béang
EtOAc (50 mL). Thu gom cac phan chiét hitu co; lam khd bing Na,SO,; loc; thu
gom dich loc; va cd trong diéu kién ap suit giam. B6 sung EtOAc (50 mL); rira béing
dung dich nuéc NH,Cl bdo hoa (2 x 25 mL); lam kho béng Na,SOy; loc; thu gom
dich loc; va co trong diéu kién ap sut giam dé thu duoc hop chét néu & d& muc nay
(1,1 g, 69%). MS (m/z): 338 M + H)".

Vi dy diéu ché 28
2-[(18,3S)-3-(Dibenzylamino)xyclohexyl]propan-2-ol

HOK?Q

Hoa tan (i)-2-[trans-3-(dibenzylamino)xyclohexyl]propan-2-ol (1,1 g, 3,26
mmol) trong etanol (13 mg/mL). Thyc hién séc ky 16ng siéu téi han bt ddi xtmg
(Chiralpak IA, 2 cm x 15 cm) d6i v6i vat chat nay st dung 12% (0,1%
dimetyletylamin trong i-PrOH) trong COyspy lam pha dong & 220 nm va luu luong 1a
70 mL/phut. Thu gom va két hop phan doan thi nhit dé rira giai va co trong diéu
kién 4p sudt giam, d8 thu duge hop chit néu & d& muc nay (0,54 g, 49%), ee =>99%.
MS (m/z): 338 (M + H)". Phuong phap phén tich sdc ky 16ng siéu téi han (Chiralpak
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IA, (15 cm x 0,46 cm) sit dung 10% (0,1% dimetyletylamin trong i-PrOH) trong
COy ey 1am pha dong ¢ 220 nm va luu luong 1a 3 mL/phut).

Vi du diéu ché 29

2-[(18,35)-3-Aminoxyclohexyl]propan-2-ol hydroclorua

HCI

B6 sung paladi hydroxit (20% trén cacbon, 0,51 g, 3,7 mmol) vao hdn hop
chura 2-[(1S,3S)-3-(dibenzylamino)xyclohexyl]propan-2-ol (0,54 g, 1,6 mmol) trong
MeOH (20 mL) trong binh 1ic Parr™. Lam sach va diéu ap binh nay béng hydro dén
ap sut 414 kPa. Lic hdn hop trong 4 ngay & nhiét do trong phong. Loc hon hop nay
qua dit diatomit va co dich loc trong didu kién 4p suét giam. Pha lodng hdn hop nay
trong dietyl ete (25 mL) va DCM (25 mL). B& sung HCI (dung dich 4,0M trong 1,4-
dioxan, 0,8 mL) vao va co trong didu kién 4p suét giam dé thu dugc hop chét néu &
d muyc nay (0,24 g, 77%). MS (m/z): 158 M +H)".
Vi du diéu ché 30
tert-Butyl N-[(1RS,2RS,4SR,6RS)-6-(hydroxymetyl)norbornan-2-yljcarbamat

0]

SO 8
oH M

Két hop (axetylaxetonato)dicarbonylrodi (10 mg, 0,03 mmol), 1,1’-
bis(diphenylphosphino)feroxen (27 mg, 0,05 mmol), metyl bixyclo[2,2,1]hept-2-en-
5-carboxylat (2,5 g, 11,9 mmol) va fert-butanol (25 mL) vao ndi hdp PARR™ duogc
l4p canh khudy co hoc. Lam sach va didu 4p ndi nay bang Syngas (hdn hop cacbon
monoxit va hydro 1:1, 310 kPa). Khudy qua dém. C6 hdn hgp phan ung trong diéu
kién 4ap sudt giam. Pha lodng trong DCM (29 mL) va MeOH (2,9 mL). B6 sung natri
bohydrua (0,26 g, 6,9 mmol) va khudy trong 20 phit & nhiét do trong phong. B6 sung
DCM (60 mL) va rira bing dung dich nudc natri cacbonat bdo hoa (2 x 25 mL) va
nude mudi (25 mL). Lam kho 16p hiru co béng Na,SOy; loc; thu gom dich loc; va co
trong didu kién &p sudt giam. Thuc hién sic ky nhanh trén silicagel déi v6i vt chat

thd thu dugc, rira giai bing dung dich 30% DCM, 30% fert-butyl metyl ete va 40%
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hexan, d& thu dugc hop chét néu & d& muc nay dudi dang hén hop cia cac chét déng
phén khong dbi quang (0,58 g, 21%). '"H NMR (400 MHz, CDCL) & 4,71-4,59 (m,
1H), 3,92-3,81 (m, 1H), 3,46-3,45 (m, 2H), 2,36 (d, J= 3,0 Hz, 1H), 2,21-2,05 (m,
3H), 1,55 (br s, 1H), 1,49-1,25(m, 12H), 1,16-1,09 (m, 1H), 0,68 (ddd, J= 12,9, 4,5,
2,4 Hz, 1H).

Vi du diéu ché 31

[(1IRS,2RS,4SR,6RS)-6-Aminonorbornan-2-yl|metanol hydroclorua

(@'UN H2

OH
HCI

Bb sung HCI (dung dich 4,0M trong 1,4-dioxan, 2,1 mL, 8,3 mmol) vao hdn
hop chia  fert-butyl N-[(1RS,2RS,4SR,6RS)-6-(hydroxymetyl)norbornan-2-
yl]carbamat (0,2 g, 0,83 mmol) trong DCM (8 mL) dugc gitt & 0°C. Dé hdn hop thu
duge 4m dén nhiét do trong phong va khudy trong 3 gid. Co hdn hop trong didu kién
ap suAt giam dé thu duoc hop chat néu & d& muc nay (0,15 g, 100%). 'H NMR (400
MHz, CDCL;) & 8,17-8,02 (m, 3H), 4,93-4,90 (br, 1H), 3,47-3,45 (m, 1H), 3,19-3,15
(m, 2H), 2,31 (m, 1H), 2,14-2,12 (m, 1H), 2,01-1,94 (m, 1H), 1,92-1,88 (m, 1H),
1,44-1,35 (m, 2H), 1,22 (m, 1H), 1,04-0,98 (m, 2H).

Vi du diéu ché 32
tert-Butyl ((cis-4-((tert-butoxycarbonyl)amino)xyclohexyl)metyl)(sulfamoyl)-
carbamat
@) YO \’<
HoN. g N
OO0

HN_ O
o
Bé sung diisopropyl azodicarboxylat (1,6 mL, 7,8 mmol) vao hdn hop chira
tert-butyl cis-4-(hydroxymetyl)xyclohexylcarbamat (1,5g, 6,5 mmol), fert-butyl N-
sulfamoylcarbamat (1,9 g, 9,8 mmol), triphenylphosphin (2,1 g, 7,8 mmol), va

EtOAc (33 mL). Khudy qua dém & nhiét do trong phong. BS sung nuée (50 mL);
chiét bang EtOAc (2 x 50 mL); thu gom céc phén chiét hitu co. Rira cac phin chiét
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hitu co b?mg nuéc mudi (25 mL); 1am kho béng MgSOy; loc; thu gom dich loc; va ¢
trong didu kién ap suAt giam. Thyc hién sc ky nhanh trén silicagel ddi voi vét chat
thé thu duoc, rira giai bang gradien 10% dén 80% EtOAc trong hexan, dé thu dugc
hop chét néu & d& muc nay (1,78 g, 67%). MS (m/z): 430 (M + Na)".

Vi du diéu ché 33

cis-1-amino-4-[(sulfamoylamino)metyl]xyclohexan hydroclorua

H
HoN_ N

NIARN

oo :

@

NH,
HCl

\ B6 sung HCI (dung dich 4,0M trong 1,4-dioxan, 15 mL, 60 mmol) vao fert-
butyl ((cis-4-((tert-butoxycarbonyl)amino)xyclohexyl)metyl)(sulfamoyl)carbamat
(1,78 g, 4,37 mmol). Khu4y hén hop thu duge qua dém & nhiét 46 trong phong. Co
trong diéu kién 4p suét giam. Pha lodng trong MeOH (10 mL) va bd sung timg giot
dietyl ete (150 mL) vao trong khi khudy manh. Thu gom két tua tring thu duge bang
cach loc chan khong dé thu duoc hop chét néu & dé muc nay (0,68 g, 56%). MS
(m/z): 208 M +H)".

Vi du diéu ché 34
Metyl (1RS,3RS)-3-((S)-3,3-dimetyl-1-(8-metylquinolin-2-yl)piperidin-4-

carboxamido)xyclohexan-1-carboxylat

OB
Oo_ .
TN N
\I

B6 sung trietylamin (0,9 mL, 7 mmol) vao hdn hgp chira axit (—)-(4S)-3,3-
dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic (0,8 g, 3 mmol), (+)-metyl
trans-3-aminoxyclohexancarboxylat hydroclorua (0,5 g, 3 mmol), BOP (2,0 g, 3
mmol) va DMF (5 mL). Khudy hon hop thu duge ¢ nhiét do trong phong qua dém.
B sung dung dich nude natri bicacbonat bdo hoa (20 mL) va chiét bang FtOAc (2 x
25 mL). Thu gom céc phan chiét hitu co; rira bing nudc mubi (25 mL); lam kho béng

MgSOy; loc; thu gom dich loc; va ¢ trong diéu kién ap suit giam. Thyuc hién sdc ky
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nhanh trén silicagel d6i véi vat chét th thu dugc, rira giai bing gradien 10% dén
90% EtOAc trong hexan, dé thu dugc hop chit néu & d&& muc nay (1,00 g, 80%). MS
(m/z): 438 M + H)".

Vidul
(S)-N-((2S,4S)-2-(Hydroxymetyl)tetrahydro-2H-pyran-4-yl)-3,3-dimetyl-1-(8-

metylquinolin-2-yl)piperidin-4-carboxamit

Bb sung benzotriazol-1-yl-oxytripyrolidinophosphoni hexaflophosphat (153 g,
293 mmol) dudi dang huyén phu dic trong DMF (152 mL) vao hdn hop lanh (10°C)
chira axit (—)-(4S)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic (76,0 g,
245 mmol), ((25,4S)-4-aminotetrahydro-2H-pyran-2-yl)metanol hydroclorua (d¢ tinh
khiét 72%, 57,37 g, 246 mmol), trietylamin (153 mL, 1,10 mol), va DMF (380 mL)
trong khi duy tri nhiét d0 bén trong phan tmg dudi 20°C. Say do6 @& hén hop nay 4m
dén nhiét 49 trong phong va khudy hdn hop nay trong 30 phut. Rét hdn hop nay vao
nuée da (1,5 L) trong khi khudy hén hop nay. Chiét hdn hop nay bang DCM (2 x
600 mL) va rira cac phan chiét hiru co gom lai bing dung dich nuéc NaCl ban bio
hoa (1,0 L). Lam khd dung dich hitu co béng MgSOy; loc; thu gom dich loc; va ¢d
dich lgc trong didu kién ap sudt giam dé thu dugc chét rin udt. Nghién chét rin u6t
bing nudc va tach chit rin nay bing cach loc. Nghién chat rin nay 14n nita bang
nude (1,5 L) va tach chét rén nay bing cach loc. Rira chét rén nay bang nudc (2 x
250 mL). Pét riéng mé chét rin tach dugc thir nhét nay. Thu gom céc phan rira chira
nuée; chibt bing DCM (2 x 800 mL); gom céc phan chiét DCM lai. B6 sung mé chat
rin tach duoc thi nhit vao céac phén chiét DCM gom lai va rita bang dung dich nudc
HCI (2,5M, 2 x 800 mL). T4ch 16p nu6c va bd sung dung dich nudc NaOH 50% vao
16p nudce cho dén khi ¢ pH dat dén 12 d& gay ra su két tia. Loc hdn hop nay dé thu
gom chét rin thu dugc. Suc rira chét rin nay bang nude (2 x 300 mL). Lam kho chat
rén trong 16 chan khong & 50°C trong 3 git. Hoa tan chét rén nay trong MeOH (1,2
L); b sung nhua lam sach silic oxit mao quan trung binh mercaptopropyl (1,2

mmol/g, 715 m%g, c& hat trung binh 54 um); va khudy & 50°C qua dém. Loc d€ loai
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bo cac chét ran, thu gom dich lgc. Suc rira chét rin béng hdn hop CH,Cl:MeOH 1:1

(2 x 500 mL). Gom céc dich loc lai va ¢ trong diéu kién ap suit giam dé thu duoc

chét rin mau tring. Nghién chét rén nay bing TBME (1,5 L), va thu gom chat ran.

Két tinh chit rén nay tr EtOH (1,8 L). Lam kho chét rén nay trong 16 chan khong &

50°C trong 2,5 gitr dé thu dugc hop chét néu & d& myc nay dudi dang chét rén tinh
thé, mau tring (76,7 g, 76%). LC/MS (ESI): 412 [M+H]".

Céc hop chét theo céc Vi du dudi déy trong Bang 1 ¢6 thé dugc diéu ché vé

co ban 1a bing quy trinh néu trong Vi du diéu ché 34 sir dung nguyén liéu amin thich

hop thay cho (£)-metyl-frans-3-aminoxyclohexancarboxylat hydroclorua va nguyén

lieu axit carboxylic thich hop thay cho axit (-)-(4S)-3,3-dimetyl-1-(8-metyl-2-

quinolyl)-piperidin-4-carboxylic.

Béang 1
Vi ) 1(\:7132) Phuong
dy | Cong thirc cau tao Tén héa hoc (MAH phép tinh
sO ) ché
HO/\O\ 0 (4S)-N-[4-(Hydroxymetyl)-cis-
N xyclohexyl]-3,3-dimetyl-1-(8-
2 H/m N metyl-2-quinolyl)piperidin-4- 410 A
S carboxamit
o) (4S)-N-[6-(1S,2S,4R,685)-
(©..,N | (Hydroxymetyl)norbornan-2-
3 OH H NN yl]-3,3-dimetyl-1-(8-metyl-2- | 422 B
~ quinolyl)piperidin-4-
X carboxamit
Hon o (4S)-1-(8-Clo-2-quinolyl)-N-
N ci | [4-(hydroxymetyl)-cis-
4 H/r“ N xyclohexyl]-3,3-dimetyl- 430 1A
S piperidin-4-carboxamit
o, R (49)N-[(15,35)3-
”/m (Hydroxymetyl)xyclohexyl]-
5 3,3-dimetyl-1-[4- 413 | C
ty

(triflometyl)phenyl]piperidin-
4-carboxamit
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(4S)-1-(5,8-Dimetyl-2-
quinolyl)-N-[4-
(hydroxymetyl)-cis-
xyclohexyl]-3,3-dimetyl-
piperidin-4-carboxamit

424

(4S)-N-Xyclopentyl-3,3-
dimetyl-1-(8-metyl-2-
quinolyl)piperidin-4-
carboxamit

366

(48)-N-[(1R)-1,2-
Dimetylpropyl]-3,3-dimetyl-1-
(8-metyl-2-quinolyl)piperidin-
4-carboxamit

368

(4S)-N-[3-(1S,3S)-
(Metansulfonamido)xyclohexyl
]-3,3-dimetyl-1-(8-metyl-2-
quinolyl)piperidin-4-
carboxamit

473

10

(4S)-N-[3-(1S,3S)-
(Hydroxymetyl)xyclohexyl]-
3,3-dimetyl-1-(8-metyl-2-
quinolyl)piperidin-4-
carboxamit

410

11

(4S)-3,3-Dimetyl-1-(8-metyl-
2-quinolyl)-N-[4-cis-
[(sulfamoylamino)metyl]xyclo
hexyl]piperidin-4-carboxamit

488

12

(4S)-3,3-Dimetyl-1-(8-metyl-
2-quinolyl)-N-[(3R)-
tetrahydrofuran-3-yl]piperidin-
4-carboxamit

368

Céc phuong phap tinh ché: A= San phim thé dwoc tinh ché béng phwong phap
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ky cot bt ddi xtmg v6i Chiralpak AS-H, 21 x 150 mm) st dung 15% IPA trong CO,
lam pha dong & luu lugng 70 mL/phut.
Vidu 13

(4S)-N-[(18,3S)-3-(1-Hydroxy-1-metyl-etyl)xyclohexyl]-3,3 -dimetyl-1-(8-
metyl-2-quinolyl)piperidin-4-carboxamit

it

H N. N
]
Kﬁ)

Bb sung N,N-diisopropyletylamin (0,7 mL, 4 mmol) va HATU (0,31 g, 0.8
mmol) vao hdn hop chira axit (-)-(4S5)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-
4-carboxylic (0,2 g, 0,67 mmol), 2-[(18,3S)-3-aminoxyclohexyl]propan-2-ol hydro-
clorua (0,13 g, 0,67 mmol) va DMF (5 mL). Khudy hdn hgp thu dugc & nhiét do
phong trong 45 phut. Thuc hién sic ky nhanh pha déo trén C18 d6i v6i hon hop phan
tmg thu duoc, rira giai bing gradien 5% dén 80% ACN trong nudc, dé thu dugc hop
chét néu & d&& muc nay (0,26 g, 88%). MS (m/z): 438 (M + H)".

Didu ché cac hop chit theo cac Vi du dudi day trong Bang 2 vé co ban 1a bang
quy trinh néu trong Vi du 13 sir dung nguyén li¢u axit carboxylic thich hop thay cho
axit (—)-(45)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-carboxylic.

Bang 2
Vi ) MS
du | Cong thure cau tao Tén hoa hoc (m/z)
sO (M+H)

(4S)-N-[(18,3S)-3-(1-

0
HOKO “N l Hydroxy-1-metyl-
: N etyl)xyclohexyl]-3,3-dimetyl-
14 @F 14, 441
F't | (triflometyl)phenyl]piperidin-

4-carboxamit

HOKO"' 2 (4S)-N-[(18,3S)-3-(1-
”/m N Hydroxy-1-metyl-
7 JY
Na F
FF

15 etyl)xyclohexyl]-3,3-dimetyl- | 442
1-[5-(triflomety])pyrimidin-2-

yl]piperidin-4-carboxamit
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Diéu ché cac hop chit theo cac Vi du dudi ddy trong Bang 3 vé co ban 13 bang

quy trinh néu trong Vi du diéu ché 25 stir dung nguyén liéu amin thich hgp thay cho

metyl (+)-trans-5-aminotetrahydropyran-3-carboxylat va nguyén liéu axit carboxylic

thich hop thay cho axit (-)-(4S5)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-

carboxylic.
Bang 3
Vi ) 1(\43 ) Phuong
du Cong thure cau tao Tén hda hoc (Kj[i phap
sO ) tinh ché
© @)
QN ! (4S)-1-(8-Metyl-2-quinolyl)-
H 3,3-dimetyl-N-[(3S)-
16 NN | tetrahydropyran-3- 382 1A
N yl]piperidin-4-carboxamit
0
N -~ ’ (4S)-3,3-Dimetyl-1-(8-metyl-
17 oo H NN 2-quinolyl)-N-[(18S,3S)-3- 458 | C
I
NS

metylsulfonylxyclohexyl]pipe
ridin-4-carboxamit

Céc phuong phap tinh ché: A= San phém thé dugc tinh ché bang phwong phap

sic ky cot pha thuong silicagel rira giai bang gradien EtOAc trong hexan. C= San

phdm tho dugce tinh ché bing phwong phéap sic ky cot bét d6i xang st dung phuong
phap SFC bét d6i xtmg (Chiralcel OD-H, 21 x 250 mm) sir dung 25% EtOH(0,2%

IPAm) trong COyscr) 1am pha dong & luu lugng 70 mL/phut.
Vidu 18
(S)-N-((3RS,5SR)-5-(Hydroxymetyl)tetrahydro-2H-pyran-3-yl)-3,3 -dimetyl-1-(8-

metylquinolin-2-yl)piperidin-4-carboxamit

(L8
HO . \
H NN
S
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Bb sung dung dich nudc NaOH 5N (0,5 mL) vao hén hop chita metyl
(3RS,5RS)-5-((4S)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-
carbonyl]amino]tetrahydropyran-3-carboxylat (0,085 g, 0,19 mmol), MeOH (2 mL),
va THF (2 mL). Khudy hdn hop thu dugc & nhiét d6 phong trong 1 gio. BS sung
dung dich nuéc HCI 5N (0,5 mL) vao va cd. Pha loang hdn hop thd trong THF (6
mL) va lam lanh d&n 0°C. Bé sung timg giot dung dich phtc boran-THF 2M trong
THF (0,15 mL, 0,3 mmol) vao d6. Tir tir lam 4m hdn hop nay dén nhiét do trong
phong va khudy & nhiét do trong phong qua dém. B6 sung dung dich nudc natri
bicacbonat bdo hoa (10 mL) va chiét hdn hop niy bang EtOAc (3 x 10 mL). Thu
gom céc phan chiét hitu co; rira bing nude mubi (10 mL); 1lam kho bang MgSOy; loc;
thu gom dich loc; va c6 trong diéu kién ap suét giam. Thuc hién séc ky nhanh trén
silicagel di véi vat chat thd thu duoc, rira giai bing 100% EtOAc dé thu duge hop
chit néu & d& muc nay (0,046 g, hiéu suit 59% qua hai budc). MS (m/z): 411 (M +
H)".

Vidu 19
Axit metyl (1RS,3RS)-3-((S)-3,3-Dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-

carbonyl]amino]xyclohexancarboxylic

B sung dung dich nudc NaOH 5N (2,2 mL) vao hdn hop chita metyl (+)-
trans-[[(4S)-3,3-dimetyl-1-(8-metyl-2-quinolyl)piperidin-4-
carbonyl]amino]xyclohexan—3-carboxylat (1,0 g, 2,2 mmol), MeOH (2 mL), va THF
(8 mL). Khudy hdn hop thu dugc & nhiét do trong phong qua dém. B6 sung dung
dich nude HCI 5N (2,2 mL) vao d& diéu chinh d6 pH dén 6,5. Chiét bang EtOAc (2 x
25 mL) va thu gom cac phin chiét hiru co. Rura céc phin chiét hiru co nay bing nudc
mubi (25 mL); lam kho bang MgSO0y; loc; thu gom dich loc; va ¢d trong diéu kién ap
sut giam d& thu dwoc hop chét néu & dé muc nay (0,935 g, 98%). MS (m/z): 424 (M
+H)".

Vidu 20
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(S)-N-((1RS,3RS)-3 -(Etyicarbamoyl)xyclohexyl)-3 ,3-dimetyl-1-(8-metylquinolin-2-

yl)piperidin-4-carboxamit

PN
\/N ! ’/N
0 H NN
“ |

B& sung trietylamin (0,7 mL, 5 mmol) vao hon hop chia axit (+)-trans-3-
[[(4S)-3,3-dimetyl-1 -(8-metyl-2-quinolyl)piperidin-4-carbonyl]amino]xyclohexan-
carboxylic (0,9 g, 2 mmol), etanamin (2 mL, 3 mmol), BOP (1,0 g, 3 mmol) va DMF
(4 mL). Khudy hdn hop thu duge ¢ nhiét d6 phong trong 3 gio. B4 sung dung dich
nuée natri bicacbonat bio hda (20 mL) vao d6. Chiét hdn hop thu dugc bang EtOAc
(2 x 50 mL). Thu gom cac phén chiét hiru co; rira bang nude mubi (3 x 25 mL); 1am
kho béng MgSOy; loc; thu gom dich loc; va cb trong diéu kién 4p suit giam. Thuc
hién séc ky nhanh pha dao d6i voi vat chét thu dugc trén Cyg silicagel, rira gidi béng
gradien 20% dén 80% axetonitril (0,1% axit formic) trong nude (0,1% axit formic),

d4 thu dugc hop chét néu & d& muc nay (0,25 g, 30%). MS (m/z): 450 (M + H)".
Thir nghiém sinh hoc

Thir nghiém trc ché enzym mPGES-1 ctia nguoi

mPGES-1 ctia nguoi (Invitrogen™ (Cat# 97002RG, dong ID 6374722)) duogc
tach dong phu thanh pcDNA3.1 va duge biéu hién tam thoi trong cdc té bao 293E.
Cac vi thé duogc diéu ché tir vién két t& bao dua trén cac phuong phép da cong b6
(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-HCI 15mM, pH = 8,0; sucroza 0,25M; EDTA
0,1mM; glutathion 1mM) va nghién bang séng siéu 4m 5 x 30 gidy trén da. Dich
ddng nhat duge ly tim & tde do 5.000 x g trong 10 phut & 4°C. Phén doan nbi dugce
gan chit ra va nap vao céc 6ng Beckman Quick-Seal® va dugc ly tdm & toc do
150.000 x g trong 90 phut ¢ 4°C. Phén doan ndi dugc loai bo bang cach gan va vién
két dugc tai tao huyén pht trong dung dich dém thir nghiém (natri phosphat 10mM,
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pH = 7,0; glyxerol 10%; glutathion 2,5mM; Complete Protease Inhibitor Cocktail
(Roche)). Ndong d6 protein dugce xac dinh bang cach sir dung chét phan tng Pierce
Coomassie Plus™.

Déi véi thir nghiém enzym, céc vi thé duge pha lodng voi dung dich dém thir
nghiém va bd sung dung dich thu dugc vao cac dia thir nghiém 384 16 voi luong
14uL/156. Cac dia pha lodng hop chit (Nunc Cat#249944) dugc tao ra trén
Tecan MC384™, va dich pha lodng hop chét duge bd sung vao céc dia thir nghiém
véi luong 4pL/13. Prostaglandin H, (PGH,) dugc pha loang v6i dung dich dém thur
nghiém ngay trudc khi sir dung va dung dich thu duge duge bd sung vao cac dia thi
nghiém véi luong 14uL/18. Nong do cubi clng ctia vi thé va PGH, lan lugt 1a 6,55
pg/mL va 1,67uM. Sau 1,5 phut G ¢ nhi¢t 4o trong phong, bd sung SnCl, 1mg/mL
trong dung dich HCI 0,5N véi lugng SpL/18 vao dé chim dut phan tng. Nam pL
dung dich phan tmg da duoc chim dut nay duoc chuyén vao dia 384 16 chira 45pL
axit formic 0,1%, va cic dia ndy dugc bao quan & —80°C. Céc dia nay dugc chuyén
dén cong ty Agilent Technologies, trudc kia la Biocius Lifesciences (Wakefield, MA
01880) d& phan tich LC/MS chuén déi voi PGE,. Dit liéu duoc sit dung dé tinh ICs,
(uM). Céc hop chit theo cc vi du trc ché mPGES-1 cia ngudi véi tri s6 ICso uM 1a
nhé hon 100nM. Hop chét theo Vi du 1 dugc 14y lam vi du dai dién tc ché mPGES-1
clia ngudi véi tri sé ICsp uM bing 0,00193, + 0,00064, n=17. Két qua ndy chimng
minh riing hop chét theo Vi du 1 dugc 14y 1am vi du dai dién 1a chét e ché c6 hiéu

luc d6i voi enzym mPGES-1 trong dang diéu ché enzym dugc phén tach.
Thir nghiém trén co s¢ té bao @ do kha ning chon loc eicosanoit

Dong t& bao caxinom phéi biéu m6 A549 thu duge tir ATCC (CCL-185) va
duge duy tri trong moi trudng nudi cly té bao Kaighn F12 + 10% huyét thanh thai bo
(FBS) (mdi truong ciy), trong khi quyén 4m 5% CO, chudn & 37°C. Céc té bao nay
duoc chuyén tiép voi ty 18 1:3 hai 1an mdi tuan.

Dbi véi cac thir nghiém, céac té bao dugc léy ra tir c4c binh bing cach rira mot
1An bing nuwdc mudi dém phosphat (PBS), sau d6 rira mot l4n bang Trypsin-EDTA.
Sau 3-5 phit & 37°C, céc té bao dugc tao huyén phil trong méi truong chy va duge ly
tam & téc @6 2000 vong/phut, 25°C, trong 5 phut. Phin ndi duoe hut ra va vién két té

bao duogc tai tao huyén phu trong mdi truong chy F12K. S6 luong té bao dugc xac
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dinh bang cach dém phan phan uéc té bao ma da dugc pha loang trong PBS va xanh
Trypan trén huyét cau ké. Cac té bao duogc cdy vao cac dia Falcon 96 16 v&i mat do
40.000 t& bao/1 24 gio trude khi xu ly. Cac hop chét dugc pha lodng trong DMSO
dén 100 14n ndng d6 cudi cling trong cac dng Screen Mates. Mdi trudng dugc loai bo
ra khoi cac t& bao va mdi truong méi (90uL/18) duge bd sung vao céc té bao nay.
Céc hop chét duge bd sung voi lugng 1uL/18, n=2, dé thu dugc bay ndng d6 dbi véi
mdi hop chit. Céc té bao duge xi Iy trude bing céc hop chat trong 30 phit ¢ 37°C,
5% CO,. Su san sinh prostaglandin E, dugc giy cam ung bing viéc bd sung
interleukin 1p tai td hdp cta ngudi (rhIL-1f) dugc pha lodng trong mdi truong chy
dn 10 14n ndng d6 cudi cing. Phin phin wéc duge bd sung vao véi lugng 10uL/16
@8 thu duoc ndng do rhIL-1p cudi cing 12 0,1ng/mL. Thoi gian xir 1y 1a khodng 18
gio. Moi trudng co didu kién dugc chuyén sang céc dia polypropylen day hinh chit v.
Moi trudong co diéu kién nay dugc thit nghiém vé mic PGE, va prostaglandin I,
(PGL) bang thir nghiém mién dich enzym dic hiéu (enzyme immune-assay: EIA),
theo huéng din cua nha san xuit (Cayman). Ngén gon 13, moi trudong cd diéu kién
(1uL) duoc b sung vao mdi 13 cia dia 96 16 da duoc phi bang khang thé bit gift va
chira dung dich dém EIA (49uL) dugc cung cdp boi nha san xuit. Chit danh diu
dugc pha loang bing dung dich dém EIA (50pL). Khang thé phat hién duoc pha
loding bing dung dich dém EIA (50uL). Pia dugc phi bang mang bit kin dinh bim va
dugc U trong 1 gid ¢ nhiét d§ trong phong trén may lic theo quy dao & tde do 100
vong/phut. Dung dich dém rtra dugc pha lodng v6i nude tinh khiét MILLIPORE, va
dia duge rira 5 14n, mdi 14n véi lugng 350pL/15, st dung may ria dia. Co chit (chat
phan tng Ellman) dugc pha lodng v6i nude tinh khiét MILLIPORE va sau d6 dugc
bd sung vao dia voi lugng 200uL/18. Sau khoang 90 dén 120 phitt & nhiét d6 trong
phong trén may lac theo quy dao & tbc 6 100 vong/phut, cac dia duge doc & A412
trén may doc dia. Duong cong chun cua PGE, duoc st dung dé hiéu chinh gi4 tri
chua biét. Hop chét theo Vi du 1 duoc 14y lam vi du dai dién ¢ ché su tao thanh
PGE, v6i ICs, bing 0,00471 pM + 0,00301, n=2.

Thit nghiém mau toan phan cta nguoi

Méu dugce thu thap tir nhitng ngudi cho tinh nguyén, binh thudng vao cac ong
VACUTAINER chtra natri heparin. Nguoi cho dugce chon, mot phﬁn, dua trén su xac
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nhin cda ho réng ho di khong dung NSAID, aspirin, Celebrex®, hodc cac chét
glucocorticoit trong vong hai tuin cho mau. T4t ca cac dng mau ctia mdi ngudi cho
duoc gom lai vao cac dng ly tim hinh nén Corning dung tich 250mL va 436,5 uL/15
dugc phan bd vao cic dia polypropylen 16 sau. Cac hop chit duoc pha lodng trong
DMSO dén 100 14n ndng d6 cudi cling va bd sung dang bd ddi hogdc bd ba vdi luong
4,5uL/15 dé tao cac dudong cong 7 diém. Mau dugc xir ly trude bing cac hop chit &
37°C, 5% CO,, trong mdi trudng 4m, dugc phi bing nap MicroClime Environmental
Microplate, trong 30 phut sau d6 dung dich chtra Smg/mL LPS (Sigma, kiéu huyét
thanh 0111:B4) trong 1mg/mL BSA/PBS dugc bd sung véi luong 9uL/1d dé tao ra
ndng d6 LPS cubi clng 14 100pg/mL. Céc dia duge U trong 20-24 giv, ¢ 37°C, 5%
CO,, trong moi trudng Am. Cac dia duogc bit chat béng nép 14 nhém va duoc lam lanh
trén d4 trong khoang 1 gio. Sau d6 cac dia nay duoc ly tAm & tbc d6 1.800 x g, trong
10 phut, & 4°C, trong mdy ly tdm Eppendorf 5810R. Huyét twong dugc loai bod ra
khoi 16p t€ bao st dung dung cu Rainin L200 v6i céac dau loc vo tring va duge
chuyén vao cac dia polypropylen c6 ddy hinh chit v. Mot tram microlit dugc chuyén
mot cach dinh lugng vao céc khéi bé éng Costar va bd sung voi lugng 400uL/15 chat
lam dimg phan tng MeOH va cac chit ndi chuin, d;-PGE,, dj-PGFy,, va di-TXAs
vao d6. Cac mau duogc xody manh trong 5 phut va duge dat & —20°C trong it nhit mot
gid. Cac mlu duoc ly tAm trong 10 phut & t5¢ do 4000 vong/phit trong thiét bi
Eppendorf 5810R.

Thyuc hién chiét pha rin bing cach st dung cac dia 96 16 HLB Waters
30mg/nén trén cum dng chan khéng: Bude 1, chét nén duoc rira bang MeOH (1 mL),
sau d6 bing 0,1% axit formic trong nuée (1 mL); Budce 2, 400 pL miu duge sir dung
cung véi 0,1% axit formic trong nuéce (900 pL) va dé lién két trong 5 phut; Budc 3,
chit nén duoc rira bing 0,1% axit formic trong nude (600 pL), sau d6 bang hdn hop
nuée/MeOH 80/20 (600 pL); Budc 4, san phim duoc rira giai bang EtOAc véi lugng
2 dén 500 uL; Budc 5 cac mau duoc 1am kho trong khi nito va dugc hoan nguyén
trong hon hgp nudc/axetonitril 75/25 véi 0,1% axit formic (50 pL). San phim dugc
phan tich bing LC/MS/MS. Hop chét theo Vi du 1 tc ché sy tao thanh PGE, trong
thir nghiém nay véi tri s6 ICs, bing 0,00205 + 0,00082, n=11. Két qua ndy chimg
minh ring hop chit theo Vi du 1 trc ché su tong hop PGE, trong méau toan phin cta

nguoi.
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1. Hop chét c6 cong thuc 1:

trong do:
R1 1a H hoac -CHz;
R duogc chon tir:
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2. Hop chét c6 cong thic 2:

trong do:
R1 14 H hodc -CHs;
R duoc chon tur:
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3. Hop chét theo diém 1 hodc 2, hodc mudi dugc dung cia nd, trong d6 R duge chon

tu:
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4. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 3, hodc mudi duoc dung clia

no, trong d6 G la:

N
-
AN CF3

hodc

5. Hop chét c6 cong thiec:
ok
H N_ N
|
1)5

hodc mubi dugc dung cua no.
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6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 mudi duge dung

12 mubi hydroclorua.

7. Duge phim chita hop chét theo diém bét ki trong s cac diém tir 1 dén 6 va it nhét

mdt chit mang, chét pha loang hodc ta duge duge dung.
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