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Linh vue k§ thuat dwge dé cip

Séang ché dé cap dén hop chit hydroxytriazin c6 hoat tinh trc ché
prostaglandin vi thé E2 syntaza-1 (microsomal prostaglandin E2 synthase-1
(mPGES-1)) hodc mubi duge dung ctia chiing, dugc phim chira hop chét nay, duoc
pham sir dung hop chét ndy va tuong ty.

Tinh trang k§ thuét cia sang ché

Céc thudc chéng viém khong chira steroit (Non-steroidal anti-inflammatory
drugs — NSAIDs) thuong duoc ding dé didu tri cac bénh kém theo viém, sét va dau,
vi du, bénh thdp khép, bénh viém xuong khép, bénh dau dau va tuong tw. Céc
NSAID c6 tic dung chdng viém, tic dung ha sét va tac dung giam dau bang cach
ngan chén sy san sinh cac prostanoit nho e ché xyclooxygenaza (COX).

COX gdm c6 hai chit ddng phan 1a COX-1 dugc phan bb & khip moi noi
va duoc biéu hién chu yéu, va COX-2 ma su biéu hién duoc gdy ra boi cac kich
thich gy viém khac nhau, vi dy, cac xytokin, ching han, interleukin-1p (IL-1B) va
twong tu. COX-1 va COX-2 la cac enzym chuyén hoa axit arachidonic c6 ngudn
gbc tir cac phospholipit & mang té bao thanh prostaglandin H2 (PGH2) ma la tién
chét cta prostanoit. C4c prostanoit syntaza ddc hiéu chiu trach nhiém dbi véi viee
chuyén héa PGH2 thanh céc prostanoit twong Ung (prostaglandin E2 (PGE2),
prostaglandin F20, (PGF2a), prostaglandin 12 (PGI2), prostaglandin D2 (PGD2),
thromboxan A2 (TXAZ2) v.v.). Cac prostanoit nay c¢6 cac hoat tinh sinh ly khac
nhau, vi du, gy cam Ung/ngan chin viém, gidn mach/co mach, gidn phé quan/co
thét phé quan, gdy budn ngi/thic gidc, phat trién sbt va tuong ty. PGE2 la
prostaglandin ton tai phd bién nhét trong cac co thé sdng, va dugc biét 1a tham gia
mot cach sdu sic vao viém, dau va s6t. Do do, ngan chadn sy san xuat PGE2 dugc
cho 14 co ché hoat dong chinh ctia cac NSAID.

Su Gc ché COX-1 hoic COX-2 ngin chin toan bd su san sinh céc
prostanoit sau d6. Piéu nay dugc cho 14 gy ra céc tac dung phu ctia NSAID. Vi
NSAID tic ché COX khéng chon loc cling ngin chin sy san xuAt PGE2 bai COX-1
va PGE2 c¢6 tac dung bao vé déi véi tén thuong niém mac da day, NSAID duoc
cho 12 ngan chin su tiét niém mac da day va chay méu niém dich da day, do d6 1am
ting nguy co thiing da day, chay méu va tuong tu. Méc du cac chét tic ché chon loc
COX-2 ngin chin su san sinh PGI2 ¢6 tac dyng gidn mach méau va tac dung Gc ché
su két tu tiéu cau trong cac té bao ndi md mach mau, chiing khong ngin chin duge
sur san sinh TXAZ2 13 tdc nhin dong méau dugc san sinh bai tiéu cadu COX-1. Do d9,
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chiing duoc cho 1a phé v su can béng cua hé thong dong mau lam ting nguy co rdi
loan tim mach.

Prostaglandin vi thé E2 syntaza-1 (mPGES-1) 1a enzym x0c tac cho cong
doan sinh tdng hop PGE2 sau cuing, va thudc cac protein lién két mang trong ho
chuyén hoéa eicosanoit va glutathion (ho MAPEG) (eicosanoid and glutathione
metabolism family). Gen mPGES-1 & nguoi dugc tach dong vao ndm 1999, va
duoc chi ra 12 bidu hién chii yéu & nhau thai, tuyén tién liét, tinh hoan va tuyén v
(tai liéu phi sang ché 1). Trong céc co quan khac, su biéu hién ctua gen mPGES-1 &
ngudi duoc gy ra boi céc kich thich gdy viém khéc nhau, dugc lién két véi COX-2.
Vi dy, xytokin gdy viém IL-1f va yéu t6 hoai tr ung thur a (Tumor Necrosis Factor-
o.— TNF o) gy ra su biéu hién mPGES-1 trong té bao hoat dich, t& bao tao xuong,
té bao ndi mod, nguyén bao soi & héc mét, t& bao nudu ring, t& bao sun, t& bao nodi
md, t& bao co tim va twong tu. Vi du, lipopolysacarit (LPS), la ndi doc t6 vi khudn,
gdy ra su biéu hién mPGES-1 & dai thyc bao, co tron va tuong tu.

Téac nhan tc ché mPGES-1 dugc cho 13 ngin chiin mdt cach ¢6 chon loc sy
san xuit PGE2 chi & vi trf cuc bd cia su viém hodc cdc m6 ma mPGES-1 dugc biéu
hién, va khong ngan chan su san XUAt cac prostanoit (PGI2, PGD2, PGF2a, TXA2,
v.v.) khéc véi PGE2 (cac tai liéu phi sang ché 2, 3). Do d6, tic nhan tc ché
mPGES-1 duoc coi 1a thubc ¢ hiéu qua twong dwong véi NSAID ma khong c6 cac
tc dung phu ctia NSAID c6 ngudn gbc tlr sy gidm muc san sinh céc prostanoit
khac voi PGE2.

Ciing duoc biét ring khi mot trong s6 cac duong chuyén héa xudi tir PGH2
bi ngit & dong thac axit arachidonic, PGH2 duoc chuyén hoa thanh céc prostanoit
ngoai duong bi ngét, hoac su chuyén hudng xuét hién. Tuc 13, dugc biét ré'lng khi su
san xuit luong PGE2 trong dai thuc bao c6 nguén géc tir chudt bat hoat mPGES-1
duoc kich thich béi LPS trd nén thip hon su san xuét lugng PGE2 trong dai thuc
bao c6 ngudn gde tir chudt hoang di (wild-type - WT) dugce kich thich boi LPS,
lugng san xuat cua TXB2, PGI2, PGD2 va PGF2a trong dai thuc bao c6 nguén géc
tir chudt bt hoat mPGES-1 dugc kich thich béi LPS tang vuot qua lugng san Xuét
cua chung trong dai thuc bao cé ngudn gbc tir chuét WT duge kich thich béi LPS
(tai liéu phi séng ché 4). Do tac nhan Gc ché mPGES-1 ting su sin xudt cc
prostanoit khac trong khi ngan chin sy san xuit PGE2, né duoc cho 13 hiéu qua
ngay ca véi cac bénh khong phai 1a bénh duoc xur ly bang NSAID.

Su str dung tac nhén trc ché mPGES-1 dugc md ta dudi day.

(1) Chung dau
Trong céc chudt bat hoat mPGES-1, lugng san xuét PGE2 trong mang bung
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va phan tmg dau nhitc theo don vi thoi gian gidm mdt cach dang ké so véi cac
chudt WT, trong dénh gid phan tng dau nhirc boi su kich thich LPS 1a co ché dau
do viém cép tinh. Do dé, tac nhan Grc ché mPGES-1 dugc cho 1a mot thube lam
giam dau déi v6i con dau do viém cép tinh (céc tai lidu phi sang ché 3, 6).
(2) Bénh thap khép

Gen mPGES-1 cta phu nit Thuy Dién chia mdt sé hién tugng da hinh
nucleotit don, hién tuong da hinh nay 1am ting nguy co khoi phat va mace do tram
trong cua bénh thép khép. Su gia tang murc biéu hién mPGES-1 dugc x4c dinh
bing k§ thuat héa mé mién dich trong mang hoat dich ctia bénh nhén thdp khop
biéu hién hién tuong da hinh cta nucleotit don (s6 SNP ID tham chiéu:
rs23202821) ma lam tang tinh nghiém trong, so véi cdc bénh nhan khong bi dot
bién (tai lidu phi sang ché 5). Trong chuét bat hoat mPGES-1, sur ngdm vao trong
khép cua céc t& bao viém, sy phé hity khdp va su sung & bdn chi duoc ngan chin
mdt céch 3 rét trong mAu bénh viém khép duge gy ra boi colagen, ma 1a mau
dong vat méc bénh thap khép, so v6i chudt WT (tai liéu phi sang ché 6). Do do, tac
nhan e ché mPGES-1 duge cho 1a thudc chira bénh thép khép.
(3) Bénh viém xuong khop

Mic biéu hién mARN ctia mPGES-1 gia tang trong cac té bao sun chém
ciia bénh nhén thodi hoa khép (tai liéu phi sang ché 7). T4c nhén e ché mPGES-1
lam gidm cac phan tng dau nhic & mau bénh viém xuong khép st dung axit
monoiodoaxetic, so véi chudt WT (tai liéu sang ché 1). Do do, tic nhan Gic ché
mPGES-1 dugc cho 13 thudc chita bénh viém xuong khép.
(4) Sbt

& chudt bt hoat mPGES-1, sy gia ting nhiét d co thé do sy kich thich
LPS duoc ngin chin so v6i chugt WT (tai liéu phi sang ché 8). Do d6, tac nhan tic
ché mPGES-1 duge cho 1a thude ha s6t.
(5) Bénh Alzheimer

Viéc str dung 1au dai NSAID lam giam nhe su khdi phat va sy phat trién cua
bénh Alzheimer. Bang cach xir ly peptit amyloid f, sy san xuét PGE2 trong noron
ndo nudi cdy so bd ctia chudt bat hoat mPGES-1 dugc ngin chin, so véi no-ron no
ctia chudt WT, va khong xuét hién su chét cia té bio than kinh (tai liéu phi sang
ché 9). Do d6, tac nhan rc ché mPGES-1 dugc cho 1a thudc chita bénh Alzheimer.
(6) Bénh da xo cing

Gen EP4 ctia c4c bénh nhan méc bénh da xo clmg chita mét s6 hién tuong
da hinh ctia mot nucleotit, hién twong ndy 1am ting nguy co khéi phét (tham khao
c4c sb nhan dang SNP: 1s9292777, rs4613763, rs1044063, 1$6896969). Trong dai
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thuc bao & ton thuong hily myelin xung quanh néo thét ctia cac bénh nhan mic
bénh da xo cung, su biéu hién cta protein mPGES-1 dugc xac nhén. Trong chudt
bAt hoat mPGES-1, su san xuat PGE2 trong tity song cta chudt md hinh viém trung
uong than kinh tuy mién dich thuc nghiém, ma 1a mé hinh dong vat ctia bénh da xo
cung, dugc ngédn chan, va sy phat trién cta bénh bai liét duge ngin chan, so voi
chudt WT, (tai liéu phi séng ché 10). Do d6, tac nhén trc ché mPGES-1 duoc cho la
thudc chita bénh da xo clng.

(7) Ching xo cimg dong mach

O chudt bat hoat mPGES-1, su san xuét PGE2 trong cac t€ bao ndi md
mach mau cia chuot thiéu thu thé lipoprotein mat do thép duoc cho an lugng chét
béo cao, ma 1a md hinh xo vita dong mach, gidm di, va sy tao thanh ching vira
dong mach duge tri hodn so voi chudt WT. Trong céc té bao ndi md mach mau,
mc san xudt PGI2 tang 1&n, ma dugc biét 13 c6 tac dung ngin chin chiic ning tidu
chu (tai lidu phi sang ché 11). Do d6, tic nhan tc ché mPGES-1 dugc cho 1a thude
phong bénh hoac chita bénh xo cimg dong mach.

(8) Bénh tang nhan ap, bénh tang huyét 4p mét

Bénh ting nhin 4p 1a mot bénh bidu hién sy thay dbi dic trung & dy than
kinh thi gidc va linh vuc v& mét. Réi loan ddy than kinh thi gidc néi chung c6 thé
duoc cai thién hodc duge ngin chin bang viée ting ap suét trong mat mot cach day
du. Bénh tang nhan 4p co thé duoc phan loai thanh bénh ting nhan ap goc mé va
bénh tang nhén ap goc dong.

Gen mPGES-1 dugc bidu hién cao chii yéu & mang két ctia ngudi (ma sb
nhan biét dic hiéu GEO: GSE2513 (Kho dit liéu biéu hién gen:
http://www.ncbi.nlm.nih.gov/geo/)). Trong vdng mac clia cac bénh nhén tang nhan
ap, su biéu hién mPGES-1 ting 1én so véi céc cé thé khoé manh. Trong véng mac
ciia cac con ché ¢b 4p sudt trong mét cao va céc con chudt cd 4p suét trong mit cao,
ma 13 cdc md hinh bénh tdng nhan éap, sy biéu hién mPGES-1 ting 1én so véi cac
dong vat binh thuong (ma sd nhan biét dic hiéu GEO: ngudi GSE2378, ché
GSE21879, chudt GSE3554).

Khi PGE2 duoc nhé vao mét cta cac cé thé khoé manh, ap sut trong mit
ting 18n, cling véi su gidn mach méu trong thoi gian 2 gid sau khi nho (tai liéu phi
sang ché 12). Khi PGE2 dugc st dung cho tho theo dudng dudi két mac, 4p suét
trong mat tang lén do sy gidn thé mi va tang su san xuét thuy dich (tai liéu phi sang
ché 13). PGF20 va PGD2, ma 14 céc prostaglandin ¢6 thé ting 1én khi mPGES-1 bi
&e ché, 1am giam 4p sudt trong mét thé (tai liéu phi sang ché 14). Cac ché pham
PGF2a lam ting luong chay ra cua thuy dich va thuong dugc dung lam cac thube
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chita bénh tang nhan ap lam giam ap suét trong mét. PGI2 khong biéu hién tac dung
13 rang 1én 4p suét trong mit ctia thd. Tc 13, 4p suét trong mit duoc cho 1a giam do
su giam PGE2 ngan chén sy san Xuét thuy dich béng su tc ché mPGES-1, va/hodc
do PGD2 va PGF2a dugc ting 1én 1am ting lugng chay ra cua thuy dich do va
cham. Ngoai ra, khi tdc nhan trc ché mPGES-1 duoc sir dung bang céch tiém vao
mét cta khi Cynomolgus cé 4p sut ndi nhan binh thudng thi 4p suat ndi nhan ting
1&n mdt cach déng k& (tai liéu sang ché 2).

Ngoai ra, PGE2 lam tang su biéu hién yéu td ting truéng ndi mdé mach mau
(vascular endothelial growth factor — VEGF) tlr vong mac (tai liéu phi sang ché 15).
Do VEGF dugc san xuét & vdng mac chuyén dén phan mét trudc gly ra bénh ting
nhan ap tao mach, ma la su tdng ap sut trong mét duge gy boi su tic nghén & goc
dinh do sy tao mach trong mdng mat, tc nhan tc ché mPGES-1 dugc cho I cling
biéu hién tac dung cai thién hodc phong nglra d6i véi bénh ting nhan 4p tao mach.
Hon nita, xét v& tac dung chdng viém nhd tc ché sy san xudt PGE2, tic nhan trc
ché mPGES-1 c¢6 thé tng dung duoc cho cac bénh nhan cé viém ndi nhan cau,
ngudi ma can st dung cAn than cac ché phdm prostaglandin hién hanh (latanoprost
v.v.). Do d9, tac nhan urc ché mPGES-1 duoc cho 1a thudc chita bénh cling hidu qua
dbi voi bénh ting nhan 4p c6 cac bénh nén khac nhau.

(9) Bénh vong mac thiéu mau cuc bd

Su bai tiét qua miic VEGF déng vai tro then chét trong céc bénh véng mac
thiéu mau cuc bd, ching han, bénh Iy véng mac do d4i thio dudng, bénh phi hoang
diém do di thao dudng, téc tinh mach vong mac va tuong ty. Do PGE2 thic day
su biéu hién VEGF (tai liéu phi sang ché 15), tac nhan trc ché mPGES-1 dugc cho
1a cai thién cac bénh nay.

(10) Bénh xo cing bi toan than

Su bidu hién mPGES-1 ting 1én & da ciia cac bénh nhan mac bénh xo cing
bi toan than, so v&i cac cé thé khoé manh. Tuong tu, su biéu hién mPGES-1 ting
1én & da cta cac chuot md hinh xo cing bi dugc gdy ra do bleomyxin, ma la mo
hinh bénh xo ctimg bi toan than, so v6i da cta cac chudt binh thudong. So véi chudt
WT, chudt bt hoat mPGES-1 biéu hién giam bét s tich tu dai thyc bao trong ton
thuong da & cac chudt md hinh xo cimg da gdy ra do bleomyxin gdy ra, va lam
giam bot sy 1am day da, sy tich tu cua khuon nén ngoai bao va ting lugng colagen
(tai liéu phi sang ché 16). Do d6, téc nhan tc ché mPGES-1 dugc cho 1a thude chita
bénh xo cing bi toan than.

(11) Bénh ung thu
Trong chudt bat hoat mPGES-1, s0 luong va kich thude khéi u duoc e ché
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mdt cach dang ké trong cac chudét md hinh ung thu dai truc trang gy ra do
azoxymetan, ma 13 md hinh dong vét ciia bénh ung thu dai tryc trang, so voi chudt
WT. Trong chudt bat hoat mPGES-1, su san xuét PGE2 trong md khéiu trong rudt
gia giam di va sy san xudt luong PGI2 ma chét nay e ché su bam chit cua cac té
bao ung thu va PGD2 ma gdy ra su chét té bao thong qua thu thé hoat hoa ting sinh
peroxisom (peroxisome proliferator-activated receptor y (PPARY)) tang 1én, so voi
chudt WT. Khi bénh ung thu dai truc trang hodc cac té bao ung thu phéi duoc céy
vao trong 14 lach ctia chudt bét hoat mPGES-1, trong luong sau khi cdy ctia khdi u
14 lach va ty 1& di cin vao gan giam so voi chuét WT. Sy phat trién cua céc t& bao
ung thu phdi duoc giam di khi ching dugc cdy clng trong bng nghiém véi céc dai
thuc bao tuy xuong co ngudn gde tir chudt bat hoat mPGES-1 so véi khi ching
duoc ciy cling véi cac dai thuc bao tuy xuong 6 ngudn gde tir chudt WT, diéu nay
chi ra ring PGE2 c6 ngudn gde tir dai thye bao chu c¢é dinh déng dén sy phat trién
ctia t6 bao ung thu (tai lidu phi sang ché 17). Do d6, tic nhan tc ché mPGES-1
duoc cho 1a thude chdng ung thu giip ngin chan sy phat trién va sy di can bénh
ung thu bao gébm bénh ung thu dai tryc trang.
(12) Bénh 4nh huéng dén viéc tic ché sy san sinh PGE2

Do céc triéu chimg viém va/hodc dau co lién quan dén céc didu kién cta
chung, theo d6 NSAID 1 hitu hiéu, vi dy, bénh viém khép, bénh gut, bénh séi than,
bénh so6i niéu, bénh dau dau, dau kinh nguyét, dau rang, dau lung, dau co, bénh
viém quanh khép vai cnh tay, hoi ching ¢, rdi loan thai duong - ham dudi, va
viém va dau hau phau hoic hiu chén thuong, va viém va dau sau khi nhd ring cé
th8 duoc d& cap dén. Ngoai cac bénh niy, bénh viém mit khong do vi khuan clp
tinh va man tinh c6 thé duoc dé cép va, vi dy, viém mang mach nho, viém két mac
di tmg va viém hau ph?lu va dau mét trong ph?tu thuat noi nhan cAu c6 thé duogc dé
cap dén.

Co ché chinh cho hiéu luc ctia NSAID duoc cho 1a ngén chén sy san xuét
PGE2, ma 14 chit khéi phat viém. Do tac nhan e ché mPGES-1 ciling ¢6 tac dung
ngan chan sy san xuat PGE2, n6 duoc cho 1a thudc chita bénh cho cac bénh nay.

Tac nhan tc ché mPGES-1 duge cho 1a ¢6 1gi cho sy phong hoac diéu tri
chimg dau, bénh thap khop, bénh viém xuong khép, sdt, bénh Alzheimer, bénh da
x0 cimg, chimg xo cing dong mach, bénh tang nhén 4p, bénh ting huyét ap mit,
bénh vOng mac thiéu mau cuc bo, bénh xo climg bi toan than, bénh ung thu bao
gbm bénh ung thu dai tryc trang va/hodc bénh ma viéc ngan chan sy san xuit PGE2
la hitu hiéu.

Tai lidu sang ché 3 d& cap dén céc hop chét pyrimidin dugc thé nhu trong
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Tai liéu phi sang ché 8: ENGBLOM, D et al. Microsomal prostaglandin E
synthase-1 is the central switch during immune-induced pyresis. Nat Neurosci. Nov
2003, Vol.6, No.11, pages 1137-1138.

Tai liéu phi sang ché 9: KUROKI, Y et al. Deletion of microsomal
prostaglandin E synthase-1 protects neuronal cells from cytotoxic effects of beta-
amyloid peptide fragment 31-35. Biochem Biophys Res Commun. Aug 3 2012,
Vol.424, No.3, pages 409-413.
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Tai liéu phi sang ché 10: KIHARA, Y et al. Targeted lipidomics reveals
mPGES-1-PGE2 as a therapeutic target for multiple sclerosis. Proc Natl Acad Sci U
S A. Dec 22 2009, Vol.106, No.51, pages 21807-21812.

Tai liéu phi sang ché 11: WANG, M et al. Deletion of microsomal
prostaglandin E synthase-1 augments prostacyclin and retards atherogenesis. Proc
Natl Acad Sci U S A. Sep 26 2006, Vol.103, No.39, pages 14507-14512.

Tai liéu phi sang ché 12: FLACH, AJ et al. Topical prostaglandin E2 effects
on normal human intraocular pressure. J Ocul Pharmacol. Spring 1988, Vol.4, No.1,
pages 13-18.

Tai li€u phi sang ché 13: NAKAJIMA, T et al. [Effects of prostaglandin E2
on intraocular pressure, anterior chamber depth and blood flow volume of the iris
and the ciliary body in rabbit eyes]. Nihon Ganka Gakkai Zasshi. Apr 1992, Vol.96,
No.4, pages 455-461.

Tai li€u phi sang ché 14: GOH, Y et al. Prostaglandin D2 reduces
intraocular pressure. Br J Ophthalmol. Jun 1988, Vol.72, No.6, pages 461-464.

Tai li€u phi sang ché 15: YANNI, SE et al. The role of PGE2 receptor EP4
in pathologic ocular angiogenesis. Invest Ophthalmol Vis Sci. Nov 2009, Vol.50,
- No.l1, pages 5479-5486.

Tai liéu phi sang ché 16: MCCANN, MR et al. mPGES-1 null mice are
resistant to bleomycin-induced skin fibrosis. Arthritis Res Ther. 2011, Vol.13, No.1,
pages R6.

Tai liéu phi sang ché 17: SASAKI, Y et al. Microsomal prostaglandin E
synthase-1 is involved in multiple steps of colon carcinogenesis. Oncogene. Jun 14
2012, Vol.31, No.24, pages 2943-2952.

Ban chét k§ thuit ciia sang ché

Muc dich cua sang ché 1a dé xuét hop chét hydroxytriazin c6 hoat tinh trc
ché mPGES-1 hoac mudi duge dung cta chung, dugc phém chira hop chét nay, va
duoc phdm st dung chiing va tuong tu. Vi du vé bénh dich bao gdm dau, bénh thip
khép, s6t, bénh viém xuong khép, ching xo cing dong mach, bénh Alzheimer,
bénh da xo cling, bénh ting nhan 4p, bénh tang huyét 4p mét, bénh vdng mac thiéu
mau cuc bd, bénh xo cing bi toan than, bénh ung thu bao gbém bénh ung thu dai
truc trang va cac bénh ma viéc ngan chan su san xuét PGE2 14 hiru hiéu.

Céc tac gia sang ché da phat hién ra hop chat hydroxytriazin ¢6 hoat tinh trc
ché mPGES-1, hop chét nay duoc thé hién bang cong thirc [I-c] sau déy, va hoan
thanh sang ché.
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Theo d6, sang ché 1a nhu sau.
1. Hop chét c6 cong the [I-c], hodc mudi duoc dung ciia né:

trong do:
R!Ia:
(1) cong thuc:
1a
R1 b

%R1 c

trong do:

Rla la C1-4 alkyl,

R'® 14 Cy4 alkyl hoic triflometyl, va

RI¢la:

(a) Ci4 alkyl,

(b) C14 floalkyl,

(c) Cy4 alkoxy, hodc

(d) Cy.4 alkoxy C.4 alkyl, hodc
(2) cong thue:

)n
R'ld

trong do:

nlal,2,3,4hoac5, va

R4 a:

(a) flo,

(b) C;.4 alkyl,

(c) Cy4 floalkyl,

(d) Cy.4 alkoxy, hodc

(e) C14 alkoxy Ci4 alkyl,
R? 14 hydro,
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R 13 1-metylbutyl hodc n-hexyl.
2. Hop chét hoic mudi duoc dung theo myc 1, trong d6 R! 1a cong thc:
1a
R1 b
%R1 c
trong do:
R1a 1a C1-4 alkyl,
R!® 1a Cy4 alkyl hodc triflometyl, va
RI¢a:
(b) diflometyl hodc triflometyl, hodc
(c) metoxy.
3. Hop chit hodic mudi duge dung theo muc 1, trong d6 R' 1a cong thic:

)n
R1d

trong do:

nla3, 4 hoac 5, va

Rl41a

(a) flo,

(¢c) Ci.4 floalkyl,

(d) metoxy, hodc

(e) metoxymetyl.
4. Hop chit hodc mudi dugce dung theo muyc 3, trong do:
nla 3 hoac 4, va
R'Y 1a monoflometyl, diflometyl hoéc triflometyl.
5. Hop chét duoc chon tlr cac cong thirc sau déy:

O /N Cl .
| H
S N\ N F
| ' : F
N 2N (0] F

OH
o) /N Cl
| N
NS l N\ 0
N\fN o l
OH
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e~ O N cl
n N
l < (0]
N?N : (@) |
OH
hodc muoi dugc dung cia nd.

6. Hop chét hodc mudi duge dung cua nd theo myc 5, trong d6 hop chét nay duogc
thé hién bang cong thirc

7. Hop chét hoic mudi duoc dung ctia né theo muc 5, trong d6 hop chét nay duoc
thé hién bang cong thirc

Fruj@“#%

8. Hop chit hoic mudi duge dung clia né theo myc 5, trong dé hop chét nay duoc
thé hién bang cong thirc

O N Cl
\/\/\/\E%N\m ﬂ!xo
'.«N !

T

9. Dugc pham chira hop chét hoic mudi duoc dung theo muc bat ky trong s cac
muc tur 1 dén 8, va chét mang dugc dung.

10. T4c nhan (¢ ché mPGES-1 chira hop chét hodc mudi dugc dung theo muc bét
ky trong sb cac muc tir 1 dén 8.

11. Thubc diéu tri hodc phong nglra chimg dau, thdp khdp, sbt, viém xuong khop,
xo cting dong mach, bénh Alzheimer, da xo cing, ting nhén ap, tang huyét ap mét,
bénh vong mac thiéu mau cuc bo, xo cimg bi hé théng va/hodc ung thu, ma chira
hop chét hodc mubi duoc dung theo muc bét ky trong s6 cac muc tir 1 dén 8.

12. Thudc diéu tri hodc phong ngira chiing ting nhén ap va/hodc ting huyét 4p mét,
ma chira hop chét hodc mubi dugc dung theo muc bét ky trong sb cac muc tir 1 dén
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8, va mdt hodc nhiéu loai tic nhan didu tri ching ting nhan 4p khéac & dang két hop.
13. Hop chét hodc mudi dugc dung theo muc bat ky trong sb cac muc tir 1 dén 8
dung d& tc ché mPGES-1.
14. Hop chét hodc mudi dugc dung theo muyc bat ky trong sd cac muc tir 1 dén 8
ding dé diéu tri hoic phong ngira ching dau, thap khop, sbt, viém xuong khép, xo
cung dong mach, bénh Alzheimer, da xo cing, ting nhan 4p, tang huyét 4p mat,
bénh vong mac thiéu mau cuc bd, xo cting bi hé théng va/hodc ung thu.
15. Hop chéit hoac mudi duge dung theo muyc bat ky trong sb cac muc tir 1 dén 8
ding dé diéu tri hodc phong nglra chimg ting nhan 4p va/hodc ting huyét 4p mét,
trong do6 su su dung gém viéc ding mot lugng hitu hi¢u ctia mét hodc nhiéu loai
thudc khéc diéu tri chtimg ting nhan ap.
16. Hop chét hoic mudi duge dung theo muc bét ky trong sé cac muc tir 1 dén 8 va
mét hoic nhidu loai thudc khac didu tri chimg ting nhan ap ding d diéu tri hogc
phong ngtra ching ting nhan 4p va/hodc tang huyét 4p mt.

Hon nita, sang ché con dé cap dén:
[1] Hop chét c6 cong thire [I-a], [I-b] hogc [I-c], hodc mudi duge dung ciia né:

RZ
R3 Cl
N\‘:©\/H R’
4
R |~ hi g
N?N

(0]
OH
[I-a]
R2
Q/ )
H
R2 N\’:©\/N R
X | > hid
N?N (0]
OH

[I-b]

RZ
NS N\ N\n/R1
NI\fN O
OH

[I-c]

trong do:
R!'Ia
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(1) cong thuec:
R1 aR1 )
Ykr_v c
trong do:
R!*1a C;4 alkyl,
R'® 13 C4 alkyl hodc triflometyl, va
Rl°1a
(a) Ci4 alkyl,
(b) C1-4 ﬂoalkyl,
(c) Cy.4 alkoxy, hodc
(d) Cy.4 alkoxy Ci4 alkyl, hodc
(2) cong thuec:

)n
R‘Id

trong do:
nlal,2,3,4hodc 5, va
Rl
(a) flo,
(b) Ci4 alkyl,
(c) Ci4 floalkyl,
(d) Cy.4 alkoxy, hodc
(e) Ci.4 alkoxy Ci.4 alkyl,
R? 13 hydro hodc C;.4 alkyl,
R31a
(1) hydro,
(2) halogen,
(3) Cia alkyl, hOé.C
(4) Cy4 alkoxy,
R*1a
(1) cong thtrc:

R%)Z
H-C
>~ CHj,

trong do:
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R* 14 hydro, C.4 alkyl hodc Ci.4 alkoxy, hodc
(2) cong thtrc:

G

R5 la C1-6 alkyl,

R®1a

(1) Cis alkyl,

(2) Cs.s cycloalkyl, hodc

(3) C1.4 alkoxy Ci.4 alkyl, va

X 1a CH; hoac O,

véi didu kién 1 khi R? trong c6ng thic [I-a] 1a Ci4 alkyl, thi R? 1a hydro.
[2] Hop chét hodic mudi duge dung theo muyc [1] néu trén, trong do, trong cong thirc
[I-a],

R2 va R3 déu 1a hydro, va

R*1a

(1) isopropyl hodc tert-butyl, hodc

(2) cong thuec:

G

[3] Hop chét hoic mudi duoc dung theo muc [1] néu trén, trong do, trong cong thirc
[I-a],

R? 13 hydro,

R3laclo, va

R*1a isopropyl.

[4] Hop chét hoic mudi duge dung theo muc [1] néu trén, trong d6 X trong cong
thac [I-b] 1a O.

[5] Hop chét hoic mudi duge dung theo muc [1] néu trén, trong do, trong cong thirc
[I-c],

R? 14 hydro, va

R® 13 1-metylbutyl hodc n-hexyl.

[6] Hop chét hodc mudi duge dung theo muc bét ky trong sd cac muc tir [1] dén [5],
trong d6 R! 1a cong thirc:
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R1 aR1 .
472<R1 c
trong do:
Rla la C1-4 alkyl,
R'® 13 Cy4 alkyl hoic triflometyl, va
Rl°1a
(b) diflometyl hodc triflometyl, hodc
(c) metoxy.
[7] Hop chét hodc mudi duoc dung theo muc bét ky trong sb cac muc tir [1] dén [5],
trong d6 R! 1a cong thire:

)n
R1d

trong do:

nla3, 4 hoac 5, va

R'1a

(a) flo,

(¢) Cy4 floalkyl,

(d) metoxy, hodc

(e) metoxymetyl.
[8] Hop chét hozic mubi duge dung theo muc [7] néu trén, trong do:
nla3 hoac4, va
R!Y1a monoflometyl, diflometyl hoéc triflometyl.
[9] Hop chét dugc chon tlr cac cong thic sau day:
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9@&% m;w

~N
OH

7@%@% Y@Q@%
ﬁ)@\fﬁ)@Vme X©Y9©vfw<

UYY\%@& s

OH

hodc mudi duge dung cua no.

[10] Dugc pham chira hop chit hoic mudi duoc dung theo muc bat ky trong sb cac
muc tir [1] dén [9], va chat mang duoc dung.

[11] Tac nhan e ché mPGES-1 chtia hop cht hogic mudi dugc dung theo muc bat
ky trong sb cac muc tir [1] dén [9].

[12] Thudc diéu tri hodc phong ngira ching dau, thap khép, sdt, viém xuong khép,
x0 cing dong mach, bénh Alzheimer, da xo climg, tdng nhan ap, tang huyét ap mit,
bénh vdng mac thiéu mau cuc bg, xo ctng bi hé théng va/hoic ung thu, ma chira
hop chit hoic mubi dugc dung theo muc bat ky trong s6 cac muc tir [1] dén [9].
[13] Thubc diéu tri hodic phong ngtra chimg ting nhén 4p va/hodc ting huyét 4p mt,
ma chira hop chét hoic mudi dugc dung theo muc bét ky trong s6 cac muc tir [1]
dén [9], va mét hodc nhidu loai téc nhan két hop dé didu tri ting nhén 4p khéc.

M6 ta chi tiét sang ché

DPinh nghia ctia cdc thudt ngir duoc sir dung trong sang ché 13 nhu sau.
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“Halogen” la flo, clo, brom hogc iot.

“Cy4 alkyl” 13 alkyl mach nhénh hodc mach thang c6 1 dén 4 nguyén tir
cacbon. Céc vi du ctia né gdm c6 metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl va tuong tu. Pugc vu tién la metyl, etyl, propyl, isopropyl, butyl va
tert-butyl.

“Cy alkyl” 13 alkyl mach nhénh hodc mach théng c6 1 dén 6 nguyén t
cacbon. Céc vi du ciia né gdm c6 metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, isopentyl, neo-pentyl, 1-etylpropyl, hexyl, isohexyl, 1-
metylbutyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 2-etylbutyl va
tuong tw. Duge uu tién 1a metyl, etyl, propyl, sec-butyl, pentyl, hexyl, 1-metylbutyl
va 2,2-dimetylbutyl.

“C14 alkoxy” la alkoxy trong do gbc alkyl 14 “C 4 alkyl” dugc dinh nghia &
trén. Cac vi du ctia nd gdm cé metoxy, etoxy, Propoxy, iSOpropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy va tuong tu. Dugc vu tién 1a metoxy.

“C14 floalkyl” la alkyl mach nhénh hodc mach thing c6 1-4 nguyén ti
cacbon, ma duoc thé bang 1 dén 3 flo. Cac vi du clia nd gém c6 monoflometyl,
diflometyl, triflometyl, 1,1-difloetyl, 2,2,2-trifloetyl va twong tu. Puoc vu tién la
monoflometyl, diflometyl va triflometyl.

“Cy.4 alkoxy Ci alkyl” 12 “Cy.4 alkyl” dugc dinh nghiia ¢ trén dugc thé bang
“Ci4 alkoxy” dugc xac dinh ¢ trén. Céc vi du cua no gdm c6 metoxymetyl, 4-
metoxybutyl, 3-etoxypropyl, 2-propoxyetyl va tuong ty. Dugc uu tién la 4-
metoxybutyl, 3-etoxypropyl va 2-propoxyetyl.

“Cs.5 xycloalkyl” la xycloalkyl don vong c6 3 dén 5 canh. Céc vi du ctia n6
gdm c6 xyclopropyl, xyclobutyl va xyclopentyl. Bugc uu tién 1a xyclobutyl.

Trong s6 cic hop chét c6 cong thirc [I-al, [I-b] va [I-c], sang ché dé cap dén
hop chét c6 cong thirc [I-c].

MOt trong s6 cac phuong 4n dugce uu tién hon 13 hop chét c6 cong thirc [I-c]
trong do:

R'la
(1) cong thirc:
1a

R1 b
YkR‘l c

trong do:
R!?1a Cy4 alkyl,
R'® 14 Cy4 alkyl hodc triflometyl, va
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Rl°1a

(b) Cia ﬂoalkyl,

(c) C1.4 alkoxy, hodc

(d) C1.4 alkoxy Ci4 alkyl, hodc
(2) cong thuc:

)n
R1d

trong do:
nlal,?2,3,4hodc5,va
R 14
(a) flo,
(b) Cia alkyl,
(c) Ci.4 floalkyl,
(d) Ci.4 alkoxy, hodc
(e) C14 alkoxy Ci4 alkyl,
R? 12 hydro, va
R® 13 1-metylbutyl hodc n-hexyl.

Mudi duge dung ciia hop chét c6 cong thic [I-c] (sau ddy con dugc goi la
hop chét theo sang ché) c6 thé 1a mubi bét ky, mién 14 né tao thanh mudi khong doc
v6i hop chét theo séang ché, va cac vi du vé hop chat nay bao gbm cac mubi véi axit
vO €O, cac mudi vé6i axit hitu co, cac mudi vé&i bazo vo co, cac mubi véi bazo hitu
co, cac mubi voi axit amin va tuong tu.

Céc dang khac nhau cta céc mubi dugc dung da duoc biét trong linh vuc k¥
thuat nay va, vi du, ching dugc mo ta trong céc tai lidu sau day.

(a) Berge et al., J. Pharm. Sci., 66, p 1-19 (1977),

(b) Stahl et al., “Handbook of Pharmaceutical Salt: Properties, Selection, and Use”
(Wiley-VCH, Weinheim, Germany, 2002),

(¢) Paulekuhn et al., J. Med. Chem., 50, p 66656672 (2007)

Céc vi du vé cac mudi vdi axit vo co bao gbm céc mudi véi axit clohydric,
axit nitric, axit sulfuric, axit phosphoric, axit bromhydric va tuong tu.

Céc vi du vé cac mubi véi axit hitu co bao gbm céc mudi véi axit oxalic,
axit maleic, axit xitric, axit fumaric, axit lactic, axit malic, axit sucxinic, axit tatric,
axit axetic, axit axit trifloaxetic, axit gluconic, axit ascobic, axit metansulfonic, axit

benzensulfonic, axit p-toluensulfonic va tuong tu.
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Céc vi du vé céc mudi véi axit hitu co bao gEBm cac mudi véi axit adipic,
axit alginic, axit 4-aminosalixylic, axit anhydrometylenxitric, axit benzoic, canxi
edetat, axit camphoric, axit camphor-10-sulfonic, axit cacbonic, axit edetic, axit
etan-1,2-disulfonic, axit dodexylsulfuric, axit etansulfonic, axit glucoheptonic, axit
glucuronic, axit glucoheptonic, axit glycolyasanilic, axit hexylresorcinic, axit
flohydric, axit iothydric, axit hydroxy-naphtoic, 2-hydroxy-1-axit etansulfonic, axit
lactobionic, axit mandelic, axit metylsulfuric, axit metylnitric, metylenbis (axit
salixylic), axit galactaric, axit naphtalen-2-sulfonic, axit 2-naphtoic, axit 1,5-
naphtalendisulfonic, axit oleic, axit pamoic, axit pantotenic, axit pectin, axit picric,
axit propionic, axit polygalacturonic, axit salixylic, axit stearic, axit tanic, axit
teoclic, axit thioxyanic, axit undecanoic va tuong tu.

Céc vi du vé céc mubi véi bazo vo co bao gc“)m mudi natri, mudi kali, mubi
canxi, mudi magie, mudi amoni va twong ty.

Ngoai ra, cac vi du v& céc mudi véi bazo vd co bao gdbm céc mudi véi
nhém, bari, bitmut, liti, hodc kém.

Céc vi du vé cac mubi véi bazo hitu co bao gdm cac mubi véi metylamin,
dietylamin, trimetylamin, trietylamin, etanolamin, dietanolamin, trietanolamin,
etylendiamin, tris(hydroxymetyl)metylamin, dixyclohexylamin, N,N’-
dibenzyletylendiamin, guanidin, pyridin, picolin, colin, xinchonin, meglumin va
tuong tu.

Ngoai ra, cac vi du vé& cac mudi véi bazo hiru co bao gdm cac mubi véi
arecolin, betain, clemizol, N-metylglucamin, N-benzylphenetylamin hodc
tris(hydroxymetyl)metylamin.

Céc vi du v& cac mudi véi axit amin bao gdm cac mudi véi lysin, arginin,
axit aspartic, axit glutamic va tuong tu.

Trong s cac mubi néu & trén, dugc wu tién 13 cac mudi véi axit clohydric,
axit sulfuric hodc axit p-toluensulfonic.

Cac mudi khéc c6 thé thu dugc bing cach cho hop chét theo sang ché phan
tmg véi bazo vd co, bazo hitu co, axit vo co, axit hitu co hodc axit amin theo
phuong phap da biét.

Hop chit theo sang ché hoic mudi duoc dung ciia n6 cé thé ton tai dudi
dang solvat. “Solvat” 1a hop chét theo sang ché hodc mudi duoc dung cua nd, ma
duoc phdi hop véi phan tir dung mdi, va cling bao gdm céc hydrat. Solvat t6t hon 1a
solvat dugc dung, va cac vi du vé no bao gdm hydrat, etanolat, dimety! sulfoxidat
va dang tuong tu cua hop chét theo sang ché hozc mudi dugc dung cta ching. Cac
vi du cu thé bao gdm semihydrat, monohydrat, dihydrat hodc monoetanolat ciia hop
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chét theo séng ché, monohydrat clia mudi natri hodic 2/3 etanolat ctia dihydroclorua
ctia hop chat theo sang ché, va tuong tu.

Céc solvat c6 thé thu dugc bang phuong phép da biét.

Ngodi ra, hop chit theo sang ché c6 thé duge déanh déu bang chat dong vi
(vi du, 2H, °H, *C, 3°S, v.v.).

Hop chét theo séng ché c6 thé tdn tai dudi dang chat hd bién. Trong trudng
hop ndy, hop chat theo sang ché c6 thé 1a chit hd bién don hogc 1a hon hop cua
ching. Vi du, hop chét c6 cong thire [I-a] c6 thé chira chat hd bién c6 cong thirc

dudi day.
R2
R3 Cl

H H ]
R4 N N\n,R
I
N\n/N
O
Chét hd bién nhu vay cling thudc pham vi ctia hop chét c6 cong thirc [I-a].

Hop chét theo sang ché c6 thé c6 lién két doi cacbon. Trong trudong hop nay,
hop chét theo sang ché c6 thé tdn tai du6i dang E, dang Z, hodc hdn hgp cua dang E
va dang Z.

Hop chit theo sang ché c6 thé bao gdm chét ddng phan 1ap thé ma c6 thé
duoc cong nhén dudi dang chét ddng phan cis/trans. Trong trudng hop nay, hop
chét theo séng ché c6 thé ton tai dudi dang cis, dang trans, hogc hdn hop ctia dang
cis va dang trans.

Hop chit theo séng ché ¢c6 thé bao gdbm mot hodc nhiéu cacbon bét ddi
xtmg. Trong truong hop nay, hop chét theo sang ché c6 thé ton tai & dang chit dong
phan d6i hinh don, chit déng phan phi dbi hinh don, hdn hop cta cac chét dong
phan dbi hinh hoic hdn hop ctia cac cht dong phan phi doi hinh.

Hop chit theo sang ché c6 thé tdn tai dudi dang chit ddng phan lap thé.
Trong truong hgp nay, hop chit theo séng ché c6 thé ton tai dudi dang mot chit
dong phan lap thé don hozc hdn hop ctia chiing.

Hop chét theo séng ché c6 thé bao gdm dong thoi nhiéu dic diém ciu tric
dic trung clia cac chét ddng phan néu & trén. Ngoai ra, hop chit theo sang ché c6
thé bao gém céc chét ddng phan néu & trén véi ty 18 bat ky.

Trir phi duge chi dinh khac, cac cong thire, cac cAu trac hda hoc va céc tén

hop chét dugc biéu thi trong ban md ta ndy ma khong chi rd cAu trac hoa hoc 14p
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thé clia chung déu bao gdm toan bo cac chét ddng phan néu & trén ma c6 thé ton tai.

H3n hop chét ddng phan phi déi hinh c¢6 thé duge tich thanh méi ddng phan
béang cac phuong phap thong thuong, chéng han, sic ky, két tinh va tuong tw. Ngoai
ra, moi déng phén cling c6 thé duoc tao ra béng cach sir dung vat li¢u khoi dau don
lﬁgﬂé,hoécbéngcédlm}dungphuongphépphalﬁchs&dungphénﬁngchonloc
1ap thé.

Hdn hop ddng phan 6 hinh c6 thé dugc tach thanh mdi chat déng phan d6i
hinh don bang phuong phép da biét trong linh vuc nay.

Vi du, hdn hop chit ddng phan phi déi hinh c6 thé dugc diéu ché bang phan
{mg ctia hdn hop dbi hinh v6i chét ddng phan déi hinh hiu nhu 1a tinh khiét ma
duoc biét 1a chit phu gia bat dbi ximg. Chét ddng phén phi d6i hinh dugc tach co
th8 duoc chuyén thanh chét ddng phan d6i hinh mong mudn bang cach loai bd chét
phu gia bét dbi xtmg duogc bd sung vao bang cach phan 16p.

Ngoai ra, hon hop chit ddng phan ddi hinh ciing c6 thé duoc tach mét cach
truc tiép bang phuong phép sac ky st dung pha rén bt dbi xGmg da biét trong linh
vyc nay.

Theo c4ch khéc, mot trong sd cac chat dong phan d4i hinh cfing c6 thé thu
dugc bang cach str dung vt liéu khoi dAu hoat quang hau nhu tinh khiét hozc bang
céch tdng hop chon loc 14p thd (cam (mg bat dbi xtng) clia chét trung gian dong
phén quang hoc st dung chit phy gia bt dbi ximg va cht xtc tac bat dbi ximg.

Chu triic khong gian tuyét dbi c6 thé duge x4c dinh dua trén phép phén tich
tinh thé bing tia X clia san phim két tinh hoic chit trung gian. Trong trudng hop
nay, san phdm két tinh hogc chét trung gian c6 ngudn gbc tir chét phan tng c6 tim
bét dbi xtmg v6i ciu tric khong gian da biét c6 thé duogc st dung khi can thiét.

Tt hon 14, hop chét theo sang ché hodc mudi dugc dung ctia né 1a hau nhu
tinh khiét, t6t hon nita 14 dugc tinh ché dé c6 d tinh khiét 16n hon hoic bang 80%.

Céc vi du vé “dugc phim” bao gdm céc ché pham dung qua duong miéng,
chéng han, vién nén, vién nang, hat nho, bot, vién ngdm det, sird, nhil twong, huyén
phil va twong tu, va cac chat ding ngoai dudng rudt, ching han, ché phdm bdi bén
ngoai, thudc dan, thudc tiém, thudc nho mét, cac thube ding qua mili, thudc ding
qua phoi va tuong tu.

Duoc pham theo sang ché dugc san xuit theo phuong phép da biét trong
linh vuc dugc phém, bang céach tron, vi dy, hop chét theo sang ché hoac mudi duoc
dung ctia ching, hodc solvat ctia chiing véi luong thich hop cua it nhét mot loai
chét mang dugc dung va tuong tu mdt cach thich hop. Mac du lugng hop chit theo
sang ché hoic mudi duoc dung ctia chiing, hodc solvat cua chiing trong dugc phim
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thay ddi phu thudc vao dang lidu luong, lidu dung va twong tu, ching thudng nim
trong khoang ttr, vi dy, 0,00001 dén 100% trong lwong ctia toan bd dugc pham.

Céc vi du v& “chat mang dugc dung” bao gdm cac chit mang hitu co hoic
chét mang v6 co khéc nhau thuong duge dung lam céc nguyén liéu phéi ché, vi du,
t4 duoc, chét gay 13, chét két dinh, chét chay, chét béi tron va tuong tu dbi véi cac
chét pha ché dang ran, va dung moi, chit hoa tan, chét tao huyén ph, chét déng
truong, chat dém, chét lam diu, chat c6 hoat tinh bé mit, chét diéu chinh do pH,
chat 1am dic va tuong tu dbi v6i céc chat pha ché dang 1ong. Ngoai ra, khi can
thiét, cac chit phu gia, ching han, chit bao quan, chit chéng oxy héa, chét mau,
chét ngot va tuong tu dugc st dung.

Céac vi du vé “t4 duogc” bao gém lactoza, sucroza, D-manitol, D-sorbitol,
tinh bdt ngd, dextrin, vi tinh thé xenluloza, tinh thé xenluloza, carmeloza, canxi
carmeloza, tinh bdt natri carboxymetyl, hydroxypropylxenluloza dugc thé thap,
gbm arabic va tuong tu.

Céc vi du vé “chét gay rd” bao gém carmeloza, canxi carmeloza, carmeloza
natri, tinh bdt natri carboxymetyl, croscarmeloza natri, crospovidon,
hydroxypropylxenluloza duoc thé thép, hydroxypropylmetylxenluloza, tinh thé
xenluloza va tuong tu.

Céc vi du vé “chit két dinh” bao gdm hydroxypropylxenluloza,
hydroxypropylmetylxenluloza, povidon, tinh thé xenluloza, sucroza, dextrin, tinh
bot, gelatin, carmeloza natri, gdbm arabic va tuong tu.

Céc vi du vé “chét chay” bao gdm axit silixic khan nhe, magié stearat va
tuong tu.

Céc vi du vé “chét bdi tron” bao gdbm magié stearat, canxi stearat, d4 tan va
tuong tu.

Céc vi du v& “dung méi” bao gdm nudc, etanol, propylen glycol, macrogol,
dAu vimg, dau ngo, dau 6 liu tinh khiét va tuong tur.

Céac vi du v& “chét hoa tan” bao gdm propylen glycol, D-manitol, benzyl
benzoat, etanol, trietanolamin, natri cacbonat, natri xitrat va tuong tu.

Céc vi du vé “chét tao huyén phi” bao gdom benzalkoni clorua, carmeloza,
hydroxypropylxenluloza, propylen glycol, povidon, metylxenluloza, glyxerol
monostearat va tuong tu.

Céc vi du v& “chit déng truong” bao gdbm glucoza, D-sorbitol, natri clorua,
D-manitol va tuong tu.

Céc vi du vé “chit dém” bao gdém natri hydrophosphat, natri axetat, natri

cacbonat, natri xitrat va tuong tu.
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Céc vi du v& “cht 1am diu” bao gdm rugu benzyl va tuong ty.

Céac vi du vé “chét c6 hoat tinh bé mat” bao gém dAu thiu dau di duoc
hydro hoéa bang polyoxyetylen (vi du, dAu thdu dau dugc hydro héa polyoxyetylen
60 v.v.), polyetylen glycol monostearat, este clia polyoxyetylen sorbitan va axit béo
(vi du, polysorbate 80 v.v.), alkyldiaminoetylglyxin, alkylbenzensulfonat, benzetoni
clorua va tuong tu.

Céc vi du vé “chéit diéu chinh d6 pH” bao gdm axit clohydric, axit sulfuric,
axit phosphoric, axit xitric, axit axetic, natri hydro carbonat, natri carbonat, kali
hydroxit, natri hydroxit, monoetanolamin, trietanolamin va tuong tu.

Céc vi du v& “chit 1am dic” bao gdm rugu polyvinyl, polyme carboxyvinyl,
metylxenluloza, hydroxyetylxenluloza, polyetylen glycol, dextran va tuong tur.

Cac vi du vé “chit bao quan” bao gébm etyl parahydroxybenzoat,
clobutanol, ruogu benzyl, natri dehydroaxetat, axit socbic va tuong tu.

Céac vi du vé “chit chdng oxy héa” bao gbm natri sulfit, axit ascobic va
tuong tu.

Céc vi du vé “chéat mau” bao gém cc chit mau thuc phém (vi du, mau do
thuc phim s6 2 hodc 3, mau vang thyc phdm s 4 hodc 5 v.v.), B-caroten va tuong
tu.

Céc vi du vé& “chét ngot” bao gém sacarin natri, dikali glyxyrizinat, duong
hoa hoc va tuong tu.

Duoc phdm theo sang ché ¢6 thd duoc sir dung bing duong miéng hodc
ngoai rudt (vi dy, st dung cuc by, & truc trang, trong tinh mach, v.v.) cho nguoi
cling nhu dong vat c6 vi khac véi ngudi (vi dy, chudt Hamster, chudt lang, meo,
cho, lon, bo, ngua, ctru, khi, v.v.). Liéu dung thay dbi phu thudc vao déi tuong su
dung, bénh, tridu chémg, dang liéu lugng, dudng sir dung va tuong tw. Vi dy, liu
dung hang ngay cho viéc str dung qua dudng miéng d6i v6i bénh nhan trudng thanh
(trong luong co thé: khoang 60kg) 1a thuong ndm trong khoang tir 0,1ug dén 10g,
trén co s& hop chit theo sang ché 1am hoat chét. Luong ndy c6 thé duogc sir dung
trong mot hodc nhiéu phan.

Hop chét theo sang ché hodac mudi duoc dung ctia chiing, hodc solvat ctia
ching néu ¢ trén co thé duoc st dung két hop véi mot hode mot hodc nhiéu dugc
pham khac (sau ddy con duge goi 1a thudc di kém) theo phuong phép thuong dugc
tmg dung trong Iinh vucy té (sau day duoc goi 1a st dung két hop).

Khoang thoi gian st dung hop chit theo sang ché hodc mubi duge dung cta
chtng, va thudc di kém néu & trén 1a khong han ché, va chung c6 thé duoc st dung
cho déi tuong sir dung & dang ché pham két hop, hodic ca hai ché phdm c6 the duge
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str dung mot cach ddng thoi hodic & cac khoang thoi gian xéc dinh trude ¢ dang cac
ché phidm riéng biét. Ngoai ra, dugc phim theo sang ché va thudc di kém c6 thé
duogc st dung & dang kit. Lidu ding cua thude di kém 13 tuong tu v6i lidu ding
duoc tmg dung lam sang va co thé dugc chon mdt cach thich hop tuy theo déi
twong st dung, bénh, triéu chung, dang lidu lugng, duong st dung, thoi gian st
dung, su két hop va tuong tu. Dang st dung cua thudc di kém khong bi giéi han
mot cach cu thé, va chi can hop chét theo séng ché hoic mudi duge dung cia
ching, hodc solvat cia ching dugc két hop véi thude di kém.

Cac vi du vé thube di kém bao gdbm thude chita bénh ting nhan 4p, chéng
han, ché phim prostaglandin, chét chan B, chat kich thich thu thé a, chét kich thich
day than kinh giao cam, a chét chan, chit e ché cacbonic anhydraza, chit khang
colinsteraza, chét Grc ché Rho kinaza va tuong tu.

Cac vi du vé ché phdm prostaglandin bao gdm isopropyl unoproston,
latanoprost, travoprost, tafluprost, bimatoprost va tuong tu.

Céc vi du vé chét chian B bao gém timolol maleat, befunolol hydroclorua,
carteolol hydroclorua, betaxolol hydroclorua, nipradilol, levobunolol hydroclorua
va tuong tu.

Céc vi du vé chét ch vén thu thé o bao gém brimonidin tatrat va tuong tu.

Céc vi du v& chét kich thich day than kinh giao cam bao gém dipivefrin
hydroclorua, pilocarpin hydroclorua va tuong tu.

Céc vi du vé chét chin o bao gdm bunazosin hydroclorua va tuong tu.

Céc vi du vé& chét wc ché cacbonic anhydraza bao gébm dorzolamit
hydroclorua, brinzolamit va twong tu.

Céc vi du vé chét khéng cholinsteraza bao gdm distigmin bromua va tuong
tur.

Céc vi du v& chit trc ché Rho kinaza bao gdm ripasudil hydroclorua hydrat
va tuong tu.

Vi du vé su két hop cu thé cta cac dugc phém 1a su két hop cia mot thude
duoc chon tr nhom bao gém latanoprost, travoprost, tafluprost, timolol maleat,
dorzolamit hydroclorua va brinzolamit, va hop chit theo sang ché hodc mudi dugc
dung ctia chuing, hoac solvat ctia chung.

Do hop chét cua sang ché hoic mudi duoc dung ctia nd co hoat tinh rc ché
mPGES-1, né hiru ich dé phong ngira hoic diéu tri cac bénh hoic triéu chimg khac
ma dugc mong doi 1a duge cai thién nho didu bién hoat tinh tc ché mPGES-1, vi
du ching dau, thép khép, viém xuong khép, s6t, bénh Alzheimer, da xo cling, X0
cing dong mach, tang nhan 4p, tang huyét 4p mét, bénh vong mac thiéu mau cuc bo,
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xo ctng bi hé thong va ung thu bao gbm ung thu dai truc trang.

Khi duge st dung & day, cac bénh hodc cac triéu chimg khac nhau ma dugc
mong doi 13 duoc cai thién nhd sy didu chuyén hoat tinh G ché mPGES-1 6t hon
1a bénh tang nhén &p va tang huyét 4p mét.

Hop chét cta sang ché t6t hon 13 duge st dung & dang dung dich hodc
huyén pht, tét hon 14 & dang dung dich.

Hop chét ctia sang ché t8t hon 14 dugc sir dung bang cach truyén.

Pé str dung dung dich bing céch truyén, hop chét tot hon 1a c6 d6 hoa tan
cao. Hop chit ¢6 do hoa tan t8t hon 13 0,03% hodc 16n hon, tdt hon nita 14 0,07%
hoac 16n hon, van tot hon nita 1 0,13% hoic 16n hon, trong dung moi dugc st dung
trong dung dich nhén khoa.

Dung mdi duoc st dung cho dung dich nhin khoa t6t hon 14 nuée. Dung
moi duoc st dung cho dung dich nhan khoa co thé chia chéit phu gia nhu
polysorbat 80, polyetylen glycol monostearat, didu thdu dau hydro héa
polyoxyetylen va tuong tu.

P& st dung bang céach truyén, do pH cta dung dich hop chét t6t hon 1a tur
7,0 dén 8,5.

D6 hoa tan cta hop chit ¢6 thé do duoc theo phuong phap da dugc biét dén,
vi du, phuong phap sau day.

(1) Hop chéit dugc tao huyén phu trong dung dich dém c6 d6 pH 7,0 - 8,0 (vi dy,
chét dém Britton-Robinson, v.v.). Khi can thiét, chét phu gia nhu polysorbat 80,
polyetylen glycol monostearat, diu thau dau hydro héa polyoxyetylen va tuong tur
6 thé duoc st dung.

(2) Huyén phu dugc lic & nhiét do trong phong trong thoi gian dinh trude, va duoc
loc qua mang loc. Phan loc ra dugc pha lodng pht hop dé tao thanh dung dich mau.

(3) Dung dich chudn chira hop chat duogc diéu ché, va dugc phan tich bing phuong
phap séc ky 1ong.

(4) Dung dich mau dugc phén tich bang phuong phap sac ky 16ng, va do hoa tan
ctia hop chit dugc tinh toan theo phuong phap ngoai chuan.

Nhu duogce st dung ¢ day, cum tir “Uc ché (cac) mPGES-1” ¢6 nghia 13 loai
bd hodc lam suy giam chuc nang mPGES-1, t5t hon 14 loai bé hogc 1am suy giam
chttc naing mPGES-1 & nguoi dudi diéu kién cua vi du thir nghiém 1 duéi ddy hogc
chi dan 14m sang & nguoi.

Nhu duoc st dung & day, thuat ngl “diéu tri” bao ham sy cai thién, ngan
nglra su ndng thém, duy tri sy thuyén gidm, ngdn ngua su tram trong thém, va ngén

nglra sy tai phat cta triéu chung.
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Khi duoc st dung & day, thuat nglr “phong ngira” nghia la ngan chén sy
khéi phat cia céc triéu ching.

Mot trong sb cac phuong 4n khac cia sang ché 13 dé xuét tac nhan lam gidm
ap luc mé&t, ma chira hop chit cta sang ché hoic mudi duoc dung cia nd. Mot
phuong an khéc cta sang ché 13 d& xut tic nhan lam giam 4p luc mét, ma chua
hop chét cua séng ché hoic mudi dugc dung ctia n6é va mdt hodc nhiéu loai thube
didu tri taing nhan 4p khéc.

Mot trong sb cac phuong 4n khac cla sang ché 1a dé xuét phuong phap lam
giam 4p luc mét, ma bao gdbm sir dung hop chét ciia sang ché hoic mudi duge dung
cﬁanéchonguéLP%unngénkhécﬂongsécécphuongphépkhéccﬁaséngchélé
d& xuit phuong phap lam gidm ap luc mét, ma bao gém st dung hop chit ctia sang
ché hoidc mudi duoc dung ctia n6 va mot hodc nhiéu loai thudc diéu tri ting nhan 4p
khéc cho nguoi.

Khi dugc st dung & diy, cum tir “giam (cac) ap luc mét” c6 nghia 1a lam
giam 4p suat noi nhan.

Sang ché co thé dé xuét cac phuong 4n va céac tlly chon dugc uu tién cla
hop chéit, phuong phép, st dung va thanh phan clia sang ché. D& xuét nay bao gbm
cac su két hop cia cac phuong 4n va céc tly chon dugc wu tién cia hop chit,
phuong phap, sir dung va ché phdm cla sang ché, mién 1a su két hop nay c6 thé
dién ra ma khong c6 xung dot.

Cac phuong phap diéu ché hop chét ctia sang ché hodc mubi dugc dung clia
n6 duoc giai thich sau day, cic phuong phap nay khong gay ra sy gidi han. Hop
chét thu dugc trong timg budc ¢6 thé duoc phan tach hogc tinh ché theo phuong
phép da duoc biét dén nhu chung ct, tai két tinh, sdc ky cot va twong tu néu can,
hoic duoc st dung truc tiép trong bude tiép theo ma khong can phan tach hoc tinh
ché.

Phuong phép diéu ché A
Hop chét [I-a] c6 thé thu dugc theo phuong phap diéu ché A.
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Phuong phép diéu ché A
Hal' Ny, Hal'
| R?
R2 R? NfN R3
RS 3 7
R OR" B3] N _Hal'
T — K B
R* Lt - 7 A-2 No 2N

N?N OH N?N NH,
OR”  [6] OR” [7]
HO_R' R2 R2
8] O R3 of RS Cl
N N R A6 N\‘)@\/H R’
A-5 4 - 4
) NI \N " NI \N \(f)r
Y T
OR” 9] OH [I-a]
trong do:

L! 1a nhoém rdi chuyén nhu brom, iot, triflometansulfonyloxy hodc tuong tu;

Hal' 14 clo hodc brom;

Z 1a phin tir thé bo dugc sir dung cho phan tmg ghép cap Suzuki, nhu -B(OH),,
_B(OR®), (trong d6 R® 1a m&i Cy alkyl hodic mét trong s6 R® tity y dugc lién két voi
R8 khéc dé tao thanh vong), -BF3, cong thirc

0
3—8(’(9—%3
0

hoac tuong tu;
R7 14 C.¢ alkyl nhu metyl, etyl va tuong tu, hodc benzyl, va
R!, R% R? va R* 1a nhu duoc dinh nghia trong cong thire [I-a].
Bude A-1

Hop chét [2] c6 thé thu dugce bing cach dua hop chét [1] vao bo héa. Vi dy,
hop chét [2] ¢6 thé thu duoc bng cach cho hop chit [1] phan tmg véi thude thir bo
dudi didu kién gia nhiét trong sy ¢4 mat ciia bazo va chét xtc tac paladi, trong dung
mbi. Khi can thiét, phdi tir ¢6 thé dugc thém vao.

Céac vi du vé& thubc thlr bo duoc st dung cho phan ung gdm ¢
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4,44 4'5.5,5',5-octametyl-2,2'-bi-1,3,2-dioxaborolan, 5,5,5'5'-tetrametyl-2,2'-bi-
1,3,2-dioxaborinan, tetrahydroxydiboron, 4.4.5,5-tetrametyl-1,3,2-dioxaborolan va
tuong tu.

Céc vi du vé chit xuc tac paladi duge st dung cho phan tmg gbm c6 paladi
axetat, tetrakistriphenylphosphin paladi, bis(triphenylphosphin)paladi diclorua,
phurc chét (bis(diphenylphosphino)feroxen)paladi diclorua-metylen clorua va tuong
tu.

Céc vi du vé bazo duoc st dung cho phan tmg gbm ¢6 duge st dung cho
phan tmg gdm c6 bazo vd co nhu cac mudi kim loai kiém (vi du, kali phosphat,
natri carbonat, natri hydrocarbonat, kali carbonat, kali axetat, natri axetat, xeri
florua va tuong tir) va tuong ty; cac bazo hitu co nhu trietylamin va tuong tu.

Céc vi du vé phdi tir duge sit dung cho phéan img gdm ¢ céc phdi tir
photpho hitu co nhu triphenylphosphin, trixyclohexylphosphin, 2,2°-
bis(diphenylphosphin)-1,1°-binaphtalen, 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl va tuong tu, va tuong tu.

Céc vi du vé dung moi dugc stt dung cho phan tng gbm c6 cac dung moi
ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, xyclopentyl
metyl ete va tuong tw; cac dung mdi ruou nhu metanol, etanol, 1-propanol, 2-
propanol va twong tu; cdc dung méi hydrocacbon nhu toluen, xylen, hexan va
twong tu; cac dung mdi phan cuc nhu N,N-dimetylformamit, N,N-dimetylaxetamit,
dimety] sulfoxit, axetonitril va tuong tu; cac dung moi hdn hop ctia nd, va cac dung
méi hdn hop clia né véi nude.

Ngoai ra, khi L' 12 brom hodc iot trong hop chét [1], hop chét [2] con c6 thé
thu dugc bang cach b sung thudc thir kim loai hitu co vao hop chét [1] trong dung
méi, & nhiét do tir -78°C dén nhiét do trong phong, va sau d6 cho hop chét thu dugc
phan tmg véi hop chét bo & nhiét do -78°C dén nhiét do trong phong.

Céc vi du v& thubc thir kim loai hitu co duge sir dung cho phan tmg gdm c6
n-butyllithi, tert-butyllithi, isopropylmagié clorua va tuong tu.

Céac vi du vé thudc thtr bo duge st dung cho phan tng gdm c6 trimetyl
borat, triisopropyl borat, 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan va
tuong tu.

Céac vi du vé dung moi dugc st dung cho phén ung gdm c6 cac dung moi
ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, xyclopentyl
metyl ete va tuong tu; cic dung moi hydrocacbon nhu toluen, xylen, hexan va
twong tu, va cac dung moi hdn hop cia nd.

Hop chat [1] c6 thé 13 san phim sin c6 trén thi truong nhu 5-bromo-2-
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cloisopropylbenzen, hodc co6 thé thu dugc bing cach chuyén d6i san phdm san c6
trén thi truong khi thich hop bing phuong phap da biét di véi nguoi c6 hiéu biét
trung binh trong linh vuc k§ thuét nay.

Budc A-2

Hop chit [4] c6 thé thu dugc bing céch cho hop chét [2] va hop chat [3]
vao phan tmg ghép cap Suzuki. Vi du, hop chit [4] c6 thé thu dugc bang cach cho
hop chét [2] phan tmg véi hop chét [3] dudi didu kién gia nhiét trong sy c6 mat cua
bazo va chét xuc tac paladi, trong dung méi. Khi can thiét, phéi tir c6 thé duoc bd
sung vao. D& ngan chin phén tng ghép cdp Suzuki ctia hop chét thu dugc (hop chét
(4)) v6i hop chét (2), hop chét [3] tot hon 1a duoc st dung véi lugng 1,5 duong
luong hodic 16n hon cho m&i hop chat [2].

Céc vi du vé chét xtc tac paladi dugc sit dung cho phan ting gbm c6 paladi
axetat, tetrakistriphenylphosphin paladi, bis(triphenylphosphin)paladi diclorua,
phirc chit (bis(diphenylphosphino)feroxen)paladi diclorua-metylen clorua va tuong
tu.

Céc vi du vé bazo duoc str dung cho phan tmg gbm c6 cac bazo vo co nhu
cac mudi kim loai kiém (vi du, kali phosphat, natri carbonat, natri hydrocarbonat,
kali carbonat, kali axetat, natri axetat, xeri florua va tuong tu), va tuong ty, cac
bazo hitu co nhu trietylamin va tuong tu.

Céc vi du vé phdi tir dugc str dung cho phan tmg gbm c6 céc phéi tir
phosphat hitu co nhu triphenylphosphin, trixyclohexylphosphin, 2,2°-
bis(diphenylphosphino)-1,1°-binaphtalen, 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl va cac hop chét twong tu, va twong tu.

Céac vi du vé dung méi duoc st dung cho phan tng gbm c6 cac dung moi
ete nhu 14-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, Xyclopentyl
metyl ete va tuong ty; cdc dung mdi ruou nhu metanol, etanol, 1-propanol, 2-
propanol va tuong ty; cac dung mdi hydrocacbon nhu toluen, xylen, hexan va
tuong tu; cic dung mdi phan cyc nhu N,N-dimetylformamit, N,N-dimetylaxetamit,
dimetyl sulfoxit, axetonitril va tuong tu; cdc dung mdi hdn hop ctia ching, va céc
dung mdi hon hop ctia ching véi nude.

Hop chét [2] c6 thé 1a san phim s&n c6 trén thi truong nhu axit 3-
isopropylphenylboric, axit 3-tert-butylphenylboric va tuong tu, hoac c6 thé thu
duoc bang cach chuyén héa san phdm san c6 trén thi truong khi phu hop bang
phuong phap da biét dbi véi nguoi ¢é hiéu biét trung binh trong linh vyc nay.

Hop chét [3] c6 thé 14 san pham sdn c6 trén thi truong nhu 2,4-diclo-6-

metoxy-1,3,5-triazin, hodc ¢ thé thu duoc béng cach chuyén hoéa san phém san ¢o
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trén thi truong khi phu hop bing phuong phép da biét ddi v6i nguoi co hidu biét
trung binh trong linh vuc nay.

Déi v6i phan tng ghép cip Suzuki, vi dy, tai liéu téng quan sau ddy da
duoc biét dén (SUZUKI, A et al. Palladium-Catalyzed Cross-Coupling Reactions of
Organoboron Compounds. Chem Rev. 1995, tdp 95, cac trang 2457-2483).

Budc A-3

Hop chét [6] c6 thé thu dugc bing céch cho hop chét [4] va hop chét bo [5]
vao phan ung ghép cap Suzuki. Vi dy, hop chét [6] c6 thé thu dugc bang cach cho
hop chét [4] phan tmg v6i hop chit bo [5] duéi dicu kién gia nhiét véi sy c6 mat
clia bazo va chét xtc tac paladi, trong dung mdi. Khi cn thiét, phdi tr c6 thé duoc
bd sung vao.

Céc vi du vé chét xuc téc paladi duge st dung cho phan Gng gbm co paladi
axetat, tetrakistriphenylphosphin paladi, bis(triphenylphosphin)paladi diclorua,
phirc chét (bis(diphenylphosphino)feroxen)paladi diclorua-metylen clorua va twong
tu.

Céc vi du vé bazo dugc st dung cho phan tng gbm cé cac bazo vo co nhu
cac mudi kim loai kiém (vi du, kali phosphat, natri carbonat, natri hydrocarbonat,
kali carbonat, kali axetat, natri axetat, xeri florua va tuong tu) va tuong tu, cac bazo
hitu co nhu trietylamin va tuong tur.

Céc vi du vé phdi tir dugc st dung cho phén tmg gdm c6 cac phéi tir
phospho hitu co nhu triphenylphosphin, trixyclohexylphosphin, 2,2’
bis(diphenylphosphino)-1,1’-binaphtalen, 2-dixyclohexylphosphino-2’,6’-
dimetoxybiphenyl va tuong tu, va tuong tu.

Céc vi du vé dung méi dugce st dung cho phéan tng gbm c6 cac dung moi
ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, xyclopentyl
metyl ete va tuong tu; cac dung mdi ruou nhu metanol, etanol, 1-propanol, 2-
propanol va tuong tw; cdc dung mdi hydrocacbon nhu toluen, xylen, hexan va
tuong tu; cac dung mdi phan cyc nhu N,N-dimetylformamit, N,N-dimetylaxetamit,
dimetyl sulfoxit, axetonitril va tuong tu; cac dung mdi hdn hop clia chiing, va céc
dung moi hdn hgp cua ching véi nudc.

Hop chét [5] ¢6 thé 14 san pham san c6 trén thi trudng nhu axit 2-clo-5-
hydroxymetylphenylboric va twong tu, hodc c6 thé thu duoc bing cach chuyén héa
san pham sin c6 trén thi trudng khi phi hop bing phuong phép da biét doi voi
ngudi c6 hidu biét trung binh trong linh vyc nay.

Budc A-4
Hop chét [7] c6 thé thu dugc bing cach chuyén héa nhém hydroxy clia hop

-31-



31421

chit [6] thanh nhém amin bang cach azit hoa va khr. Vi dy, azit twong tmg c6 thé
thu duoc bing cach cho hop chét [6] phan Ung véi thudc thir azit trong su c6 mat
cua bazo, trong dung mdi, va hgp chét [7] c6 thé thu duoc béang cach cho azit thu
duoc phan tng véi phosphin, va sau d6 thiy phan hop chét thu duoc duéi diéu kién
gia nhiét trong nudc.

Hop chét [7] tdt hon 1a thu dugce du6i dang mubi axit v co hodc mubi axit
hitu co theo phuong phép da duoc biét dén.

Céc vi du vé tac nhan azit héa duge st dung cho phéan tmg gbm c6
diphenylphosphorylazit, bis(p-nitrophenyl)azidophosphonat va tuong tu.

Céc vi du vé dung mdi duoc sir dung cho phén tmg gbm ¢ tetrahydrofuran,
toluen, N,N-dimetylformamit va tuong tu.

Céc vi du vé bazo duoc str dung dé azit héa gdm c6 1,8-
diazabixyclo[5.4.0Jundex-7-en.

Céc vi du vé phosphin gdm c6 triphenylphosphin, tributylphosphin va

tuong tu.

Céc vi du vé axit duge sir dung dé tao mudi ctia hop chét [7] gdbm c6 axit
clohydric.
Budc A-5

Hop chét [9] c6 thé thu duoc bing céch cho hop chat [7] va hop chét [8]
vao phan tng tao lién két amit. Vi du, hop chét [9] c6 thé thu dugce bang céch cho
hop chét [7] phan tmg v6i hop chét [8] trong su c6 mit clia tac nhan ngung tu va
chat phu gia, trong dung moi. Khi can thiét, bazo c6 thé dugc bd sung vio.

Cac vi du vé& tac nhan ngung tu dugc st dung cho phéan ung gbm ¢6
dixyclohexylcarbodiimit ~ (DCC),  l-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSC HCI), diisopropylcarbodiimit, 1,1’-carbonyldiimidazol (CDI),
O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (HATU),
(benzotriazol-1-yloxy)tripyrolidinophosphoni  hexaflophosphat (PyBOP) hodc
diphenylphosphorylazit va tuong tu.

Céc vi du vé chét phu gia dugc sir dung cho phan tng gdm ¢6 1-
hydroxybenzotriazol (HOBt), 1-hydroxy-7-azabenzotriazol (HOALt), N-
hydroxysucxinimit (HOSu), 4-dimetylaminopyridin va tuong tu.

Céc vi du vé bazo dugc st dung cho phéan tmg gdm cb cac bazo hitu co nhu
pyridin, trietylamin va tuong tu.

Céc vi du vé dung méi duoc st dung cho phéan tGng gbm c6 cac dung moi
ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, Xyclopentyl
metyl ete va twong ty; cdc dung mdi hydrocacbon nhur toluen, hexan, xylen va
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twong tu; cdc dung mdi halogen nhu diclometan, cloroform va twong tu; cac dung
mdi phan cuc nhu N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit,
axetonitril, pyridin va tuong ty. Cac dung moi nay co thé duoc st dung riéng 18
hogc dudi dang hén hop chira hai hozic nhiéu loai ctia né.

Hop chét [8] c6 thé 13 san pham sin co trén thi trudng nhu axit 3,3,3-
triflometyl-2,2-dimetylpropionic, axit 1-triflometylxyclopentancarboxylic, axit hodc
¢6 thé thu duoc bing cach chuyén héa san pham sin cé trén thi trudng khi pht hop
bing phwong phap da biét dbi v6i ngudi c6 hidu biét trung binh trong linh vuc nay.
Budc A-6

Hop chét [I-a] c6 thé thu dugc bang cach chuyén héa nhém alkoxy ctia hop
chét [9] thanh nhém hydroxy bang cach thily phan. Vi du, khi R7 12 Cy alkyl, hop
chét [I-a] c6 thé thu dugc bing phan tng hop chét [9] trong su c6 mit cia bazo
trong dung moéi, & nhiét do trong phong dudi diéu kién gia nhiét, va sau do6 trung
hoa dung dich thu dugec.

Céc vi du v& bazo duge st dung cho phan tmg gdm cé lithi hydroxit, natri
hydroxit, kali hydroxit, natri metoxit va twong tu.

Céc vi du v& dung méi duoc sit dung cho phan tmg gdm c¢6 céc dung méi
hdn hop chira nuée va cac dung mdi rugu nhu metanol, etanol, 1-propanol, 2-
propanol va twong tu; va cac dung moi hdn hop chira cac dung moi hdn hop néu
trén va cac dung méi ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-
dimetoxyetan, xyclopentyl metyl ete va tuong tu.

Phuong phép diéu ché B
Hop chét [I-b] ¢6 thé thu duoc theo phuong phép diéu ché B.
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Phuong phap diéu ché B

2 R2 NI ~N
i b
@\ OR’” [3] Rix Ny Hal
—»R5 > |
Z -

5
Rix Lt B X B-2 N\fN
[10] [11] [12] OR7
Cl R2 RZ
Z
[5] 5 RS N
od R\X I N\\p\ ? X | N
B-3 N\|7N OH N?N NH
7
OR’ [13] OR [14]
R? R2
HO _R! cl cl
H H
O [8] RS N N R’ RS N N _R!
N ~
—_— | \ﬂ/ — X 1> \ﬂ/
B-5 N?N B-6 ZN o]
7
OR™ 145] OH b
trong do:

R!, R2, RS va X 1a nhu dugc dinh nghia trong cong thue [I-b], va L!, Hal', Z va R’
14 nhu duge dinh nghia trong phuong phap diéu ché A.
Budce B-1

Hop chét [11] ¢6 thé thu dugc béng cach cho hop chét [10] vao bo hoa theo
cach tuong tu nhu trong budce A-1 cia phuong phap diéu ché A.

Hop chét [10] c6 thé 14 san pham sin c6 trén thi trudng nhu 3-bromopheny]
etyl ete, hodc c6 thé thu dugc bang cach chuyén hoéa san phim sin c6 trén thi
trudng khi phtt hop bing phuong phép da biét d6i véi ngudi ¢6 hiéu biét trung binh
trong linh vyc nay.

Buédc B-2

Hop chit [12] c6 thé thu duoc bing cach cho hop chit [11] va hop chat [3]
vao phan tmg ghép cdp Suzuki theo cach tuong tu nhu trong budc A-2 ctia phuong
phap diéu ché A.

Budc B-3

Hop chét [13] c6 thé thu duoc bing cach cho hop chat [12] va hop chat bo
[5] vao phan Umg ghép cdp Suzuki theo cach twong tur nhu trong budc A-3 cla
phuong phap didu ché A,
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Budc B-4

Hop chit [14] ¢ thé thu duoc bang cach chuyén héa nhém hydroxy cua
hop chét [13] thanh nhém amin bang cach azit héa va khir theo céch twong tu nhu
trong budc A-4 cia phuong phap didu ché A.
Budc B-5

Hop chit [15] c6 thé thu duge bing céch cho hop chit [14] va hop chit [8]
vao phan Umg amit hoa theo cach tuong ty nhu trong budc A-5 cia phuong phap
didu ché A.
Budc B-6

Hop chit [I-b] ¢6 thé thu dugc béng cach chuyén héa nhém alkoxy cta hop
chét [15] thanh nhém hydroxy bang cach thiy phan theo cach tuong ty nhu trong
budc A-6 cia phuong phép diéu ché A.
Phuong phép diéu ché C

Hop chét [I-c] c¢6 thé thu dugc theo phuong phap diéu ché C.
Phuong phéap diéu ché C

R2 R2 R2
Hal X Rg—OH RG‘O \ RG;O -z
| ——— N' P - NS I
N i 371] Hai2 ~ C2 z
[16] [18] [19]
1 1
Hal\ﬁN\ Hal R2 cl
~N
h RONP | z: : N
OR’ [31) N Ny Hal' 18] OH
|
C-3 N?N C-4
7
[20] OR
R2 R? HO._ _R'

N 2N OH NN NH,

1;7 \(I)/R7

[21] [22]
R2 2
RE“ONZ | :j@\/H r-ONZ | Cl y
NS N N _R' NS N N _R!
~N
1S T — i hig
N\fN o) c N 2N o}
7
OR (23] OH [l
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trong do:

Hal? 1a brom ho#c iot;

Hal® 12 flo, clo hodc brom;

R!, R? va R® la nhu duoc dinh nghia trong cdng thure [I-c], va

R’, Z, Hal' 1a nhu dugc dinh nghia trong phuong phap diéu ché A.
Budce C-1

Hop chét [18] ¢6 thé thu duoc bang cach cho hop chat [16] va hop cht [17]
Véophélﬁngthééinh@nﬂunn[Vidu,hqpchétﬂ8]céthéﬂnlduqcbéngcédncho
hop chét [16] phan tmg véi hop chét [17] trong su c6 mit cta bazo va chét phu gia,
trong dung moi.

Hop chét [16] c6 thé 1 san pham sén c6 trén thi truong nhu 5-bromo-2-
clopyridin, hodc c6 thé thu dugc bing cach chuyén hoa san pham sén c6 trén thi
truong khi phu hop bing phuong phap da biét dbi véi ngudi ¢6 hiéu biét trung binh
trong linh vuc nay.

Hop chit [17] ¢6 thé 13 san pham sén c6 trén thi trudong nhur n-hexanol, hogc
c6 thé thu duoc bing cach chuyén héa san phdm sin c6 trén thi trudng khi pht hop
béng phuong phap da biét dbi véi duoge nguoi ¢6 hiu biét trung binh trong linh vuc
nay.

Céc vi du vé dung mdi dugc str dung cho phan tmg gbm c6 cac dung moi
ete nhu 1,4-dioxan, tetrahydrofuran, dietyl ete, 1,2-dimetoxyetan, xyclopentyl
metyl ete va tuong ty; cdc dung mdi hydrocacbon nhu toluen, xylen va tuong tu;
c4c dung mdi phan cuc nhu N,N-dimetylformamit, N,N-dimetylaxetamit, N-mety]-
2-pyrolidon, dimetyl sulfoxit, axetonitril, pyridin va tuong tu.

Céc vi du v& bazo duge st dung cho phan tmg gdm c6 natri hydrua, lithi
hydroxit, natri hydroxit, kali hydroxit, natri tert-butoxt, kali tert-butoxt, kali
phosphat, natri carbonat, natri hydrocarbonat, kali carbonat, natri va tuong tu.

Céc vi du vé chét phu gia dugc sir dung cho phan tng gdm c6 tetra-n-
buqdmnonibnnnua,1843&}6,déngioduavétuonghw
Budc C-2

Hop chét [19] c6 thé thu dugc bang cach cho hop chat [18] vao bo héa theo
cach tuong tu nhu trong bude A-1 cua phuong phap diéu ché A.

Buéc C-3

Hop chét [20] ¢6 thé thu dugc bing cach cho hop chét [19] va hop chat [3]
vao phan tng ghép cap Suzuki theo cach twong ty nhur trong budc A-2 ctia phuong
phép diéu ché A.
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Buéce C-4

Hop chét [21] c6 thé thu duoc bing cach cho hop chit [20] va hop chat bo
[5] vao phan Ung ghép cdp Suzuki theo cach twong tu nhu trong budc A-3 cua
phuong phép diéu ché A.
Budce C-5

Hop chét [22] c6 thé thu dugc bang cach chuyén héa nhém hydroxy clia
hop chét [21] thanh nhém amin bang cach azit hda va khir theo cach tuong ty nhu
trong budc A-4 ctia phuong phap didu ché A.
Budce C-6

Hop chét [23] ¢6 thé thu dugc bing cach cho hop chét [22] va hop chét [8]
vao phan Gmg amit hoa theo cach twong tu nhu trong budc A-5 cua phuong phap
diéu ché A.
Buée C-7

Hop chét [I-c] c6 thé thu duoc bang cach chuyén héa nhém alkoxy ctia hop
chit [23] thanh nhém hydroxy bing cach thily phan theo cach twong tw nhu trong
bude A-6 ctia phuong phép diéu ché A.

Vi du thue hién sang ché

Sau déy, sang ché duoc giai thich chi tiét hon bang cach tham khao céc vi
du va céc vi du thtr nghiém, sang ché khong bi gi6i han & cac vi du dé.

Céc chir viét tit trong cac vi du c6 nghia nhu sau.
WSC HCI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
HOBt H,O: 1-hydroxy-1H-benzotriazol1 hydrat
DMSO: dimetyl sulfoxit
M: mol/l
N: binh thuong
Vi du didu ché 1: Téng hop N-{4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-hydroxy-
1,3,5-triazin-2-yl]benzyl}-3,3,3-triflo-2,2-dimetylpropionamit (Vi du s6 48) (tham
kh&o)

(1) 2-(4-clo-3-isopropylphenyl)-5,5-dimetyl-1,3,2-dioxaborinan
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Cl

Huyén phti chita 4-bromo-1-clo-2-isopropylbenzen (0,50 g), 5,5,5',5'-
tetrametyl-2,2'-bi-1,3,2-dioxaborinan (0,77g), san pham cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,087g) va kali
axetat (0,63g) trong 1,2-dimetoxyetan (5,0ml) duoc khudy & nhiét d6 85°C trong 16
gidr trong mdi trudng argon. Hon hop phan tmg duoc bd sung etyl axetat (10ml) &
nhiét d6 trong phong. Hn hop phan tmg duoc loc qua xelit bing etyl axetat. Phan
loc duge cd dudi 4p sudt giam, va phan cin duoc tinh ché bang phuong phap séc ky
cot silicagel (giai hdp: n-hexan/etyl axetat) dé tao thanh hop chét néu & dé muyc
(0,53g, hidu suét 93%).

'H-NMR (CDCl;) 8: 1,02 (6H, s), 1,27 (6H, d, J = 6,9 Hz), 3,35-3,46 (1H, m), 3,76
(4H,s), 7,31 (1H, d, J=7,9 Hz), 7,53 (1H,dd, J =79, 1,5Hz), 7,72 (1H,d, J = 1,5
Hz).

(2) 2-clo-4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-triazin

Cl
Cl Cla Ns_Cl
B + N2N . | \l/
I \r NzN
)
\Jv O\ Y
. O\

Huyén phu  chira  2-(4-clo-3-isopropylphenyl)-5,5-dimetyl-1,3,2-
dioxaborinan (thu dugc trong budce (1) néu trén, 0,53g), 2,4-diclo-6-metoxy-1,3,5-
triazin (1,1g), tetrakis(triphenylphosphin)paladi (0) (0,23g) va trikali phosphat
(2,1g) trong 1,2-dimetoxyetan (8,6ml) va nudc cét (3,2ml) duoc khudy & nhiét do
85°C trong 2,5 gid trong moi trudng argon. Hén hop phan tmg dugc bd sung nude
va etyl axetat & nhiét do trong phong, hon hop nay dugc phan tach, va 16p hitu co
duoc rira bang nudc mubi bdo hoa. Lép hitu co duge 1am khd bang natri sulfat,
duoc loc dé loai bo natri sulfat, va dugc c6 dudi ap suét giam. Phan cin duoc tinh
ché bang phuong phap sic ky cot silicagel (giai hap: n-hexan/etyl axetat) dé tao ra
san phim tho (0,36g) chita hop chit néu ¢ dé muc.

'H-NMR (CDCl;) 8: 1,32 (6H, d, J = 6,7 Hz), 3,41-3,51 (1H, m), 4,17 3H, s), 7,47
(1H,d,J=8,3 Hz), 8,25 (1H, dd, ] = 8,3, 2,3 Hz), 8,43 (1H, d, ] = 2,3 Hz).

(3) {4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]phenyl}metanol
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Cl cl cl
e 0. PO
NN+ HOg OH ——> i
Lo A

Huyén phu chira san phim thé (thu dugc trong budce (2) néu trén, 0,36g)
chita 2-clo-4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-triazin, axit 2-clo-5-
hydroxymetylphenylboric (0,27g), sén pham cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,050g) va trikali
phosphat (0,78g) trong axetonitril (3,6ml) va nudc cét (1,8ml) duoc khudy & nhiét
d6 85°C trong 1,5 gid trong mdi trudng argon. Hon hop phan (mg dugc bd sung
nudc va etyl axetat & nhiét do trong phong, va hon hop nay duoc phan tach. Tiép
theo, 16p hitu co duoc rira lién tiép bing nudc va nuée mudi bdo hoa, dugc 1am kho
bang natri sulfat, duoc loc dé loai bo natri sulfat, va duge cd dudi ap suat giam.
Phin cin dugc tinh ché bing phuong phép sic ky cot silicagel (giai hap: n-
hexan/etyl axetat) dé tao thanh hop chét néu & phan dé muc nay (0,29g, hiéu suét
35% (2 budc)).
'H-NMR (CDCl) &: 1,34 (6H, d, ] = 6,7 Hz), 1,76 (1H, t, J = 6,0 Hz), 3,42-3,53
(1H, m), 4,22 (3H, s), 4,78 (2H, d, ] = 6,0 Hz), 7,46-7,50 (2H, m), 7,55 (1H, d, J =
8,3 Hz), 8,05 (1H, d, J=1,8 Hz), 8,35 (1H, dd, J = 8,3, 2,3 Hz), 8,58 (1H, d, ] =2,3
Hz).
(4) 4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl|benzylamin

hydroclorua
Cl cl cl Cl
N\g@\/OH NWJQVNHZ
N N
| —_— |
e e
A A0 * Hel

Dung dich chtra {4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-
triazin-2-yl]phenyl }metanol (thu dugc trong bude néu trén (3), 0,29g) trong toluen
(1,2ml) duge bd sung diphenylphosphorylazit (0,18ml) va 1,8-diazabixyclo[5.4.0]-
7-undexen (0,13ml) trong khi 1am lanh béng nuéc d4 trong méi truong argon. Hon
hop phan tng dugc khudy & nhiét do trong phéng trong 15 gio. Hon hop phan tng
duoc bd sung dung dich nudc natri bicarbonat bdo hoa (0,35ml) va nuéc cat
(0,35ml) & nhiét do trong phong, va hdn hop ndy dugc khudy trong 1 phtt. Lép
chira nuéc dugce loai khoi hdn hop phéan Gng nay, nude cét (0,70ml) duge bd sung
vao, va hdn hop nay duoc khudy trong 1 phiit. Lép chita nudc duoe loai khoi hdn
hop phan Ung nay, va nudc c4t (0,70ml) dugc bd sung vao. Hon hop phan tmg
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duoc khudy trong 1 phut, va 16p chira nuéc duge loai bo. Hon hop phéan {tmg dugce
b sung triphenylphosphin (0,24g) va nuéc c4t (0,029ml) & nhiét do trong phong.
Hon hop phan tng duoc khudy & nhiét d6 64°C trong 1 gid. Hon hop phan tng
duogc bd sung axetonitril (1,2ml) va axit clohydric ddm dic (0,075ml) trong khi lam
lanh bing nude d4, va hdn hop nay duoc khudy trong 30 phat. Chét rin duoc thu
gom bing cach loc tir huyén phi, va duge 1am khé dudi ap sudt giam dé tao thanh
hop chit néu & phan d& muc nay (0,27g, hiéu sut 87%).

'H-NMR (DMSO-dg) 8: 1,30 (6H, d, J = 6,9 Hz), 3,36-3,44 (1H, m), 4,16 (2H, s),
4,17 3H, s), 7,67 (1H, d, T = 8,3 Hz), 7,71 (1H, dd, ] = 8,3, 2,1 Hz), 7,76 (1H, d, J
= 8,3 Hz), 8,17 (1H, d, ] = 2,1 Hz), 8,29 (3H, br s), 8,34 (1H, dd, J = &,3, 2,1 Hz),
8,52 (1H, d, J =2,1 Hz).

(5) N-{4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl|benzyl } -
3,3,3-triflo-2,2-dimetylpropionamit

cl Cl cl cl
wjg\“/"‘\\p\/"'“z \P@\erj@\/H%F

NN - NI : N o F'

:or * HCl Jo/

Dung dich chta 4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-
triazin-2-yl|benzylamin hydroclorua (thu dugc trong budc (4) néu trén, 0,080g),
axit 3,3,3-triflo-2,2-dimetylpropionic (0,042g), HOBt H,O (0,042g) va WSC HCI
(0,052g) trong N,N-dimetylformamit (1,0ml) duoc bd sung trietylamin (0,076ml) &
nhiét do trong phong trong méi truong argon, va hdn hop nay duge khudy trong 16
gidr. Hn hop phéan tng dugc bd sung dung dich nudc natri bicarbonat bdo hoa va
etyl axetat, hdn hop ndy duogc phan tach, va 16p hitu co duge rira bang nude mudi
bao hoa. Lop hitu co dugce lam kho bang natri sulfat, dugc loc dé loai bo natri sulfat,
va duoc cd dudi 4p sudt giam. Phan cin dugce tinh ché bang phuong phép sic ky cot
silicagel (giai hip: n-hexan/etyl axetat) dé tao thanh hop chét néu & phan d& muc
nay (0,089g, hiéu suét 90%).

'H-NMR (CDCl) é: 1,33 (6H, d, ] = 6,7 Hz), 1,44 (6H, s), 3,43-3,52 (1H, m), 4,21

(3H, s), 4,55 (2H, d, ] = 5,8 Hz), 6,23 (1H, br s), 7,36 (1H, dd, J = 8,3, 2,3 Hz), 7,48
(1H, d,J=8,3 Hz), 7,53 (1H, d, ] = 8,3 Hz), 7,94 (1H, d, J = 2,3 Hz), 8,34 (1H, dd,

J=38.,3,2,2Hz), 8,57 (1H, d, ] = 2,2 Hz).

(6) N-{4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-hydroxy-1,3,5-triazin-2-yl|benzyl } -

3,3,3-triflo-2,2-dimetylpropionamit
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Dung dich chira N-{4-clo-3-[4-(4-clo-3-isopropylphenyl)-6-metoxy-1,3,5-
triazin-2-yl]benzyl}-3,3,3-triflo-2,2-dimetylpropionamit (thu duoc trong budc (5)
néu trén, 0,089g) trong metanol (1,4ml) duogc bd sung dung dich nudc natri
hydroxit 4M (0,25ml) & nhiét d§ trong phong trong moi truong argon, va hén hop
nay duoc khudy & nhiét do 65°C trong 2,5 gid. Hon hop phan tmg dugc bd sung
axit clohydric 2N (0,49ml) va nuéc & nhiét do trong phong, va hén hop nay dugce
khudy. Chét rin két tia dugc thu gom bing cach loc, rira bang nudc, va dugc lam
khé dudi ap suét giam dé tao thanh hop chit néu & phan d& muc nay (0,075g, hidu
suét 86%).

Vi du didu ché 2: Téng hop N-(4-clo-3-{4-hydroxy-6-[6-(R)-1-
metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-yl } benzyl)-3,3,3-triflo-2,2-
dimetylpropionamit (Vi du sb 25)

(1) 5-bromo-2-((R)-1-metylbutoxy)pyridin

+ | N
\()\Br Br

Dung dich chira 5-bromo-2-clopyridin (1,0g) va (R)-pentan-2-ol (0,69g)
trong tetrahydrofuran (10ml) duoc bd sung natri hydrua (0,31g, 60% trong luong
phan tan trong dau) & nhiét do trong phong trong moi trudng argon, va hon hop nay
duoc khudy trong 10 phit, va tiép theo ¢ nhiét d6 80°C trong 1 gid. Hon hop phan
mg dugc bd sung dung dich nudc amoni clorua bdo hoa va etyl axetat & nhiét do
trong phong, hon hop niy dugc phan tach, va 16p hitu co dugc rira bang nudc mudi
bdo hoa. Ldp hitu co duge 1am kho bang natri sulfat, dugc loc dé loai bo natri sulfat,
va duoc c6 dudi &p sudt giam. Phan can dugc tinh ché bang phuong phép séc ky cot
silicagel (giai hip: n-hexan/etyl axetat) dé tao thanh hop chit néu & phan dé muc
nay (1,3g, quant.).

'H-NMR (CDCl;5) &: 0,92 3H, t, J = 7,3 Hz), 1,29 (3H, d, ] = 6,2 Hz), 1,33-1,48
(2H, m), 1,50-1,59 (1H, m), 1,66-1,75 (1H, m), 5,10-5,18 (1H, m), 6,59 (1H, d, J =
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8,8 Hz), 7,60 (1H, dd, ] = 8,8, 2,4 Hz), 8,16 (1H, d, ] = 2,4 Hz).
(2) 2-clo-4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin

@) /N
O /N @\(N Cl
UBF —_— | Y

N 2N

A

Dung dich chira 5-bromo-2-((R)-1-metylbutoxy)pyridin (thu dugc trong
budc (1) néu trén, 1,3g) trong dung moi hon hop chira toluen (8,5ml) va
tetrahydrofuran (2,0ml) dugc b6 sung nho giot n-butyllithi (dung dich n-hexan
1,6M, 4,4ml) & nhiét d6 -78°C trong mo1 trudong argon. Hdn hop nay duge khudy
trong 15 phut, va triisopropyl borat (1,6ml) dugc b sung thanh 2 phan. Hon hop
nay dugc dé 4m dén nhiét do trong phong, va dugce khudy trong 30 phut. Hon hop
phan tmg duoc bd sung dung dich axit xitric 10%, va hdn hop nay duoc khudy
trong 10 phit. Hon hop phan tmg duoc b6 sung etyl axetat, va hdn hop nay duge
phan tach. Tiép theo, 16p hitu co duge ria lién tiép bang nudc va nuée mubi bdo
hoa, duoc lam kho béng natri sulfat, duoc loc dé loai bo natri sulfat, va duoc co
dudi ap suét giam. Dung dich chira phan cin thu dugc trong dung moéi hén hop
chira 1,2-dimetoxyetan (28ml) va nudc cét (14ml) duge bd sung 2,4-diclo-6-
metoxy-1,3,5-triazin (2,8g), sén phim cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,21g) va trikali
phosphat (3,9g), va hdn hop nay dugc khudy ¢ nhiét do 90°C trong 1,5 gid. Hon
hop phan mg dugc bd sung nudc va etyl axetat & nhiét do trong phong, hdn hop
nay dugc phén tach, va 16p hitu co duge rua bang nudc va nude mudi bo hoa. Lép
hitu co duoc 1am khé bang natri sulfat, duoc loc dé loai bd natri sulfat, va dugc ¢
dudi 4p sudt giam. Phan cin dugc tinh ché bang phuong phap sic ky cot silicagel
(giai hép: n-hexan/etyl axetat) dé tao ra san phim tho (1,1g, hidu sut 60% theo Iy
thuyét) chira hop chat néu & phan dé muyc nay.
'H-NMR (CDCl) 6: 0,94 (3H, t,J = 7,4 Hz), 1,35 (3H, d, J = 6,2 Hz), 1,38-1,50
(2H, m), 1,53-1,64 (1H, m), 1,72-1,81 (1H, m), 4,15 (3H, s), 5,31-5,40 (1H, m),
6,76 (1H, d, J = 8,8 Hz), 8,54 (1H, dd, ] = 8,8, 2,1 Hz), 9,27 (1H, d, ] = 2,1 Hz).
(3) (4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-
yl}phenyl)metanol
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Huyén pht chira san pham thd (thu dugc trong bude (2) néu trén, 1,1g)

chira 2-clo-4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin, axit 2-
clo-5-hydroxymetylphenylboric (0,76g), san phim cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(II) diclorua diclometan (0,14g) va trikali
phosphat (2,2g) trong axetonitril (11ml) va nudc cat (6,0ml) dugc khudy & nhiét do
80°C trong 1,5 gi® trong mdi truong argon. Hon hop phan tmg duoc bd sung nude
va etyl axetat & nhiét d6 trong phong, hdn hgp ndy dugc phan tach, va 16p hitu co
duoc rira bang nude mudi bdo hoa. Lép hitu co duge 1am khd béng natri sulfat,
duoc loc d loai bé natri sulfat, va dugc ¢d dudi 4p sudt giam. Phan cin dugc tinh
ché bing phuong phap séc ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao
thanh hop chét néu & phan d& muc nay (0,89g, higu suét 64%).
'H-NMR (CDCl;) 8: 0,94 (3H, t, J = 7,3 Hz), 1,35 (3H, d, ] = 6,2 Hz), 1,39-1,50
(2H, m), 1,57-1,64 (1H, m), 1,73-1,81 (2H, m), 4,19 (3H, s), 4,77 2H, d, J = 6,0
Hz), 5,31-5,40 (1H, m), 6,78 (1H, d, J = 8,8 Hz), 7,47 (1H, dd, J = 8,2, 2,2 Hz),
7,54 (1H, d, ] = 8,2 Hz), 8,03 (1H, d, J = 2,2 Hz), 8,66 (1H, dd, J = 8,9, 2,1 Hz),
9,39 (1H, d,J =2,1 Hz).
(4) N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-
yl}benzyl)-3,3,3-triflo-2,2-dimetylpropionamit

O N cl ON cl
P/ \@YN\\:©\/OH g/ KJ\KN\\P@\/H%F
NN NN o Fo
A s

| Dung dich chta (4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-
yl]-1,3,5-triazin-2-yl}phenyl)metanol (thu dugc trong budc (3) néu trén, 0,16g)
trong tetrahydrofuran (1,6ml) dugc bd sung diphenylphosphorylazit (0,12ml) &
nhiét do trong phong trong moi trudng argon. Hdn hop phan tmg dugc bo sung 1,8-
diazabixyclo[5.4.0]-7-undexen (0,080ml) trong khi lam lanh bang nudc d4, va hon
hop nay dugc khudy trong 15 phut. Hon hgp phan tmg dugce khudy & nhiét d6 60°C
trong 20 phut. Hon hgp phan tmg dugc bd sung triphenylphosphin (0,22g) va nudc
cAt (0,080ml) & nhiét do trong phong, va hdn hop nay duge khudy & nhiét do 60°C
trong 1 gio. Hon hop phan tmg dugc bd sung N,N-dimetylformamit (1,6ml), dung
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dich N,N-dimetylformamit cta axit 3,3,3-triflo-2,2-dimetylpropionic (1,9M,
0,30ml), HOBt H,O (0,12g) va WSC HCI (0,15g) ¢ nhiét do trong phong, va hdn
hop nay dugc khudy trong 15 phtit. Hon hgp phan ing duoc d& & nhiét do trong
phong trong 15 gid. HAn hop phan tmg duge bd sung nudc va etyl axetat, va hdn
hop nay duogc phén tach. Tiép theo, 16p hitu co duge rira lién tiép bang nudce va
nude mudi bio hoa, duge lam khé bang natri sulfat, duoc loc dé loai bo natri sulfat,
va dugc ¢d dudi ap suét giam. Phan cin duoc tinh ché phuong phap sic ky 16p
moéng diéu ché (giai hap: n-hexan/etyl axetat) d8 tao thanh hop chét néu & phan dé
muc nay (0,19g, hiéu suit 91%).

'H-NMR (CDCl;) 6: 0,95 3H, t, J = 7,3 Hz), 1,35 (3H, d, J = 6,2 Hz), 1,39-1,51
(2H, m), 1,55-1,64 (1H, m), 1,73-1,82 (1H, m), 4,19 (3H, s), 4,54 (2H, d, J = 5,8
Hz), 5,32-5,40 (1H, m), 6,22 (1H, br), 6,78 (1H, d, J = 8,8 Hz), 7,35 (1H, dd, J =
8,3, 2,3 Hz), 7,52 (1H, d, J = 8,3 Hz), 7,93 (1H, d, ] =2,3 Hz), 8,65 (1H, dd, J = 8,8,
2,4 Hz),9,38 (1H, d, J =2,4 Hz).

(5) N-(4-clo-3-{4-hydroxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-
yl}benzyl)-3,3,3-triflo-2,2-dimetylpropionamit
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Dung dich chita N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-
yl]-1,3,5-triazin-2-yl } benzyl)-3,3,3-triflo-2,2-dimetylpropionamit (thu dugc trong
budce (4) néu trén, 0,19g) trong metanol (2,0ml) dugc bd sung dung dich nudc natri
hydroxit 4M (0,35ml) & nhiét d6 trong phong trong moi trudng argon, va hdn hop
ndy dugc khudy & nhiét do 65°C trong 1,5 gio. Hon hop phan tmg dugc bd sung
axit clohydric 2N (0,70ml) va nudc ¢ nhiét do trong phong, va hén hop nay duoc
khudy. Chét ran két tia duoc thu gom bang cach loc, rira bang nudc, va dugce 1am
kho dudi ép sudt giam dé tao thanh hop chét néu & phan dé muc nay (0,14g, hiéu
suat 77%).

Vi du diéu ché 3: Téng hop N-(4-clo-3-{4-hydroxy-6-[3-(1-
metylxyclopropyl)phenyl]-1,3,5-triazin-2-yl } benzyl)-3,3,3-triflo-2,2-
dimetylpropionamit (Vi du s 49) (tham khao)
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(1) 5,5-dimetyl-2-[3-(1-metylxyclopropyl)phenyl]-1,3,2-dioxaborinan

£ O — ey

Huyén pht chira 1-bromo-3-(1-metylxyclopropyl)benzen (0,50g), 5,5,5',5"-
tetrametyl-2,2'-bi-1,3,2-dioxaborinan ~ (0,85g),  san phém cong [1,1-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,096g) va kali
axetat (0,70g) trong 1,2-dimetoxyetan (5,0ml) dugc khudy & nhiét d6 85°C trong 15
gio trong mdi trudng argon. Hon hop phan tng dugc bd sung etyl axetat (10ml) &
nhiét do trong phong. Hn hop phan tng duoc loc qua xelit bang etyl axetat. Phéan
loc duoc ¢6 dudi 4p suat giam, va phin can duoc tinh ché bang phuong phap sic ky
cot silicagel (giai hip: n-hexan/etyl axetat) d& tao thanh hop chét néu & phan dé
muc ndy (0,56g, hiéu suit 95%).

'H-NMR (CDCl;) 6: 0,68-0,71 (2H, m), 0,86-0,89 (2H, m), 1,02 (6H, s), 1,41 (3H,
s), 3,77 (4H, s), 7,27 (1H, td, J = 7,5, 0,5 Hz), 7,32-7,35 (1H, m), 7,60 (1H, dt, J =
7,5, 1,3 Hz), 7,70-7,72 (1H, m).

(2) 2-clo-4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin

Cl N._ClI
X@Jv 6y

N 2N
O b

O\

Huyén pht cha 35,5-dimetyl-2-[3-(1-metylxyclopropyl)phenyl]-1,3,2-
dioxaborinan (thu dugc trong budc néu trén (1), 0,56g), 2,4-diclo-6-metoxy-1,3,5-
triazin (1,1g), tetrakis(triphenylphosphin)paladi (0) (0,26g) va trikali phosphat
(2,4g) trong 1,2-dimetoxyetan (9,8ml) va nude cét (3,7ml) duoc khudy & nhiét do
85°C trong 2,5 gid trong méi trudng argon. Hon hop phan tng duoc bb sung nudc
va etyl axetat & nhiét do trong phong, hdn hgp nay duge phan tach, va 16p hitu co
duoc rira bang nude mudi bio hoa. Ldp hitu co duge 1am khd bang natri sulfat,
duoc loc dé loai bo natri sulfat, va duge cd dudi 4p suat giam. Phan cin duoc tinh
ché bang phuong phap séc ky cot silicagel (giai hap: n-hexan/etyl axetat) dé tao ra
san phim thé (0,47g) chira hop chit néu ¢ phan d& muc nay.

'H-NMR (CDCl;) é: 0,77-0,81 (2H, m), 0,91-0,95 (2H, m), 1,46 (3H, s), 4,17 (3H,
s), 7,41 (1H, t, 1 =7,7 Hz), 7,51 (1H, dt, J = 7,7, 1,6 Hz), 8,29 (1H, dt, ] = 7,7, 1,6
Hz), 8,38 (1H, t, J = 1,6 Hz).

(3) (4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin-2-
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Huyén phi chtra san phdm thé (thu dugc trong bude (2) néu trén, 0,47g)
chtra 2-clo-4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin, axit 2-clo-5-
hydroxymetylphenylboric (0,38g), san pham cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,069g) va trikali
phosphat (1,1g) trong axetonitril (4,7ml) va nuéc cat (2,3ml) dugc khudy & nhiét do
85°C trong 1,5 gid trong méi trudng argon. Hon hop phan tng dugc bd sung nude
va etyl axetat & nhiét d6 trong phong, hdn hop nay dugc phan tach, va 16p hitu co
duoc rira bing nude mudi bio hoa. Lép hitu co dugc lam khé bang natri sulfat,
duoc loc dé loai bo natri sulfat, va dugc c6 dudi ap SuAt giam. Phén cin dugc tinh
ché bang phuong phap séc ky cot silicagel (giai hdp: n-hexan/etyl axetat) dé tao
thanh hop chét néu & phan d& muc nay (0,42g, hiéu sudt 48% (2 budc)).

'H-NMR (CDCl;) &: 0,77-0,81 (2H, m), 0,93-0,97 (2H, m), 1,47 (3H, s), 1,80 (1H, t,
J=6,0 Hz), 4,22 (3H, s), 4,78 (2H, d, ] = 6,0 Hz), 7,42 (1H, td, J = 7,7, 0,5 Hz),
7,46-7,50 (2H, m), 7,54 (1H, d, J = 8,3 Hz), 8,03 (1H, d, J =2,3 Hz), 8,40 (1H, dt, J
=17,7,1,6 Hz), 8,50 (1H, t,J = 1,6 Hz).

(4) 4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin-2-
yl}benzylamin hydroclorua

Cl Cl
N OH N NH,
| —— [
NWQN N\fN
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A _0O

Dung dich ch@a (4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-
1,3,5-triazin-2-yl}phenyl)metanol (thu dugc trong budc (3) néu trén, 0,42g) trong
toluen (1,9ml) dugc bd sung diphenylphosphorylazit (0,29ml) va 1,8-
diazabixyclo[5.4.0]-7-undexen (0,20ml) trong khi 1am lanh bang nuéc d4 trong moi
trudng argon. Hon hop phan tmg dugc khudy & nhiét d6 trong phong trong 15 gid.
Hdn hop phan tmg dugc bd sung dung dich nuée natri bicarbonat bdo hoa (0,50ml)
va nude cat (0,50ml) & nhiét do trong phong, va hdn hop nay dugc khudy trong 1
phut. Lp chtra nude duge loai khéi hdn hop phan img nay, nuée ct (1,0ml) duoc
bd sung véo, va hdn hop nay duoc khudy trong 1 phut. Lép chita nuée duge loai
khéi hdn hop phan tng nay, va nude cét (1,0ml) dugc bd sung vao. Hon hop phan
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tmg duoc khudy trong 1 phut, va 16p chira nude duge loai bo. Hon hop phan tng
duoc bd sung triphenylphosphin (0,38g) va nuéc cat (0,042ml) & nhiét do trong
phong. Hon hop phan tng dugc khudy & nhiét d6 64°C trong 1 gid. Hon hop phan
ting duoc bd sung axetonitril (1,7ml) va axit clohydric ddm dac (0,12ml) trong khi
lam lanh bang nudc d4, va hdn hop nay duoc khudy trong 30 phut. Chat ran dugc
thu gom bang cach loc tir huyén pht, va duogc lam kho dudi &p suét giam dé tao
thanh hop chat néu & phan dé muc nay (0,41g, hiéu suit 88%).

'H-NMR (DMSO-d) 8: 0,83-0,88 (2H, m), 0,89-0,94 (2H, m), 1,45 (3H, s), 4,16
(2H, s), 4,16 (3H, s), 7,49-7,56 (2H, m), 7,71 (1H, dd, J = 8,3, 2,3 Hz), 7,75 (1H, d,
J=83Hz), 8,15 (1H, d, ] = 2,3 Hz), 8,27-8,34 (4H, m), §,38-8,40 (1H, m).

(5) N-(4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin-2-
yl}benzyl)-3,3,3-triflo-2,2-dimetylpropionamit

Cl cl
H
X@\rNﬁ)g\/NHZ Nﬁj@\/N\[&F
| e l F
N\fN N2N O F
Io * HCI Y

7 O

Dung dich chta 4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-
1,3,5-triazin-2-yl}benzylamin hydroclorua (thu dugc trong budc (4) néu trén,
0,080g), axit 3,3,3-triflo-2,2-dimetylpropionic (0,045g), HOBt H,O (0,044g) va
WSC HCI (0,055g) trong N,N-dimetylformamit (1,0ml) duoc bd sung trietylamin
(0,080ml) & nhiét d6 trong phong trong mdi trudng argon, va hdn hgp nay dugce
khudy trong 16 gio. Hon hop phan tng duogc bd sung dung dich nuédc natri
bicarbonat bdo hoa va etyl axetat, hdn hop ndy duge phan tich, va 16p hitu co dugce
rira bang nude mubi bio hoa. Lép hitu co duge lam kho béang natri sulfat, duoc loc
d8 loai b natri sulfat, va duoc c¢d dudi 4p sudt giam. Phan cin duoc tinh ché bang
phuong phép séc ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh hop
chit néu & phan d& muc nay (0,093, hiéu suit 93%).
'H-NMR (CDCl;) 8: 0,77-0,81 (2H, m), 0,93-0,96 (2H, m), 1,44 (6H, s), 1,47 (3H,
s), 4,21 (3H, s), 4,55 (2H, d, ] = 5,8 Hz), 6,18-6,26 (1H, m), 7,35 (1H, dd, J = &,3,
2,3 Hz), 7,42 (1H, t,J =7,7 Hz), 7,49 (1H, dt, J = 7,7, 1,6 Hz), 7,53 (1H, d, ] = 8,3
Hz), 7,93 (1H, d, T=2,3 Hz), 8,39 (1H, dt,J = 7,7, 1,6 Hz), 8,49 (1H, t,J = 1,6 Hz).
(6) N-(4-clo-3-{4-hydroxy-6-[3-(1-metylxyclopropyl)phenyl]-1,3,5-triazin-2-
yl}benzyl)-3,3,3-triflo-2,2-dimetylpropionamit
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Dung dich chira N-(4-clo-3-{4-metoxy-6-[3-(1-metylxyclopropyl)phenyl]-
1,3,5-triazin-2-yl}benzyl)-3,3,3-triflo-2,2-dimetylpropionamit (thu dugc trong budc
(5) néu trén, 0,093g) trong metanol (1,5ml) dugc bd sung dung dich nudc natri
hydroxit 4M (0,27ml) & nhiét do trong phong trong mdi trudng argon, va hdn hop
nay dugc khudy & nhiét d6 65°C trong 2,5 gid. HOn hop phan ting duoc bd sung
axit clohydric 2N (0,54ml) va nudc & nhiét do trong phong, va hdn hop nay duge
khudy. Chét rén két tia dugc thu gom bing cach loc, rira bang nude, va duge lam
kho duéi ap sudt giam dé tao thanh hop chit néu & phin d& muyc nay (0,086g, hiéu
suét 94%).

Vi du didu ché 4: Téng hop 4-clo-3-[4-hydroxy-6-(3-isopropylphenyl)-1,3,5-
triazin-2-yl]benzylamit cta axit 1-triflometylxyclopentancarboxylic (Vi du s§ 52)
(tham khao)

Cl

H

YQ/NW@\/N F

N

| |; ; :F

N\fN 0 F
OH

(1) 2-clo-4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin

CI _N._Cl
_OH Wﬂ: - Y@WNYCI
B * Y NN
O\

(I)H O Y

Huyén pht chtra axit 3-isopropylphenylboric (6,1g), 2,4-diclo-6-metoxy-
1,3,5-triazin (10g), tetrakis(triphenylphosphin)paladi (0) (1,7g) va natri carbonat
(12g) trong toluen (60ml) va nudc cat (60ml) duge khudy & nhiét d6 80°C trong 3
gid trong mdi truong argon. Hon hop phan tmg dugc loc & nhiét d trong phong
bing dung mdi hdn hop chtra n-hexan:etyl axetat =1:1 va nuée. Phan loc duoc bd
sung dung mdi hon hop chtra n-hexan:etyl axetat =1:1, hdn hop nay dugc phan tach,
va 16p hitu co duge rira bang nude mudi bio hoa. Ldp hitu co duoc 1am kho bang
natri sulfat, va dugc loc dé loai bd natri sulfat. Phan loc dugc ¢d dudi ap suét giam
d& tao ra hdn hop (11g) chira hop chét néu & phan d& muc nay.

(2) {4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl]phenyl } metanol
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Huyén phti chira hdn hop (thu dugc trong bude (1) néu trén, 14g) chira 2-
clo-4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin, axit 2-clo-5-
hydroxymetylphenylboric (12g), san phim cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (1,3g) va trikali
phosphat (23g) trong axetonitril (98ml) va nude ct (42ml) duoc khudy & nhiét do
80°C trong 3 gid trong moi truong argon. Hon hop phén img dugce bd sung nuée
mudi bdo hoa va dung mdi hdn hop chira n-hexan:etyl axetat =1:1 ¢ nhiét do trong
phong, hon hop ndy duge phan tach, va 16p hiru co dugc rira béing nudc mubi bao
hoa. Lép hitu co duoc 1am khd bing natri sulfat, duge loc d€ loai bd natri sulfat, va
duoc c6 dudi ap suat giam. Phén cin dugc tinh ché bang phuong phap sic ky cot
silicagel (giai hip: n-hexan/etyl axetat, va cloroform/etyl axetat) dé tao thanh hop
chét néu & phan dé muc nay (9,2g, hidu suét 47% theo ly thuyét (2 buérc)).

'H-NMR (CDCl;) 8: 1,32 (6H, d, J = 6,9 Hz), 2,04 (1H, t, J = 6,0 Hz), 2,98-3,08
(1H, m), 4,21 (3H, s), 4,75 (2H, d, J = 5,6 Hz), 7,41-7,48 (3H, m), 7,53 (1H, d, J =
8,1 Hz), 8,01 (1H, d, ] = 2,4 Hz), 8,40-8,44 (1H, m), 8,46-8,47 (1H, m).

(3) 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl]|benzylamin
hydroclorua

R g

Dung dich chira {4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]phenyl}metanol (thu duoc trong bude (2) néu trén, 9,2g) trong toluen (37ml)
duoc bd sung diphenylphosphorylazit (6,4ml) va 1,8-diazabixyclo[5.4.0]-7-
undexen (4,5ml) trong khi lam lanh bang nudc d4 trong moi trudng argon. Hon hop
phéan tmg dugc khudy & nhiét do trong phong trong 15 gid. Hon hop phén ting duoc
bd sung dung dich nudc natri bicarbonat bdo hoa (18ml) va nuéce cat (18ml) & nhiét
d6 trong phong, va hdn hop nay dugc khudy trong 1 phtit. Lép chira nuée dugc loai
khoi hdn hop phéan mg nay, nudc cit (36ml) duge bd sung vao, va hon hop nay
duoc khudy trong 1 phit. Lép chira nude duge loai khoi hdn hop phan mg nay, va
nudce cit (36ml) duoc bd sung vao. Hon hgp phéan tng duoc khudy trong 1 phut, va
16p chira nude dugce loai bo. Hon hop phan tng duoc bd sung triphenylphosphin
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(8,5g) trong khi lam lanh bang nudc da, va hdn hop nay dugc khudy trong 15 phut.

Hon hop phan tng duoc khudy & nhiét d6 trong phong trong 15 phit, va nudc cét
(0,92ml) duoc bd sung vao. Hon hop phén tmg duge khudy & nhiét d6 60°C trong 1

gio. Hon hop phan (mg dugc bd sung axetonitril (37ml) va axit clohydric ddm déc
(2,6ml) & nhiét d trong phong, va hdn hop nay duoc khudy trong 1 gio. Chat rén
duoc thu gom béng cach loc tir huyén phtl, va duge lam kho dudi ép suét giam dé
tao thanh hop chit néu & phan d& muc nay (8,4g, hiéu suét 83%).

'H-NMR (DMSO-dy) 8: 1,27 (6H, d, J = 6,9 Hz), 3,00-3,09 (1H, m), 4,15 (2H, br s),
4,16 (3H, s), 7,54 (1H, t, J = 7,7 Hz), 7,58-7,60 (1H, m), 7,72-7,76 (2H, m), 8,16
(1H, br s), 8,35 (1H, dt, ] =7,7, 1,6 Hz), 8,39 (1H, br s), 8,48 (3H, br s).

(4) 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl]benzylamit cua 1-

axit triflometylxyclopentancarboxylic
Cl cl
NﬁJQ\/NHZ N H § % .
| —_— | F
NN No ~2-N 0 F
b h
_0 * HCl 0

Dung dich chtra 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]benzylamin hydroclorua (thu dugc trong budc (3) néu trén, 0,080g), axit 1-
(triflometyl)xyclopentancarboxylic (0,047g), HOBt H,O (0,045g) va WSC HCI
(0,057g) trong N,N-dimetylformamit (0,70ml) dugc b sung trietylamin (0,082ml)
& nhiét do trong phong trong mdi truong argon, va hén hgp nay dugc khudy trong
18 git. Hon hop phan tmg dugc bd sung nudc va dung moi hdn hop chira n-
hexan:etyl axetat =1:1, hdn hop nay dugc phéan tach, va 16p hitu co duge rira bing
nuée mudi bdo hoa. Lép hitu co duoc 1am khd bang natri sulfat, dugc loc dé loai bd
natri sulfat, va dugc c6 dudi 4p sudt giam. Phan cin duoc tinh ché bang phuong
phép séc ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh hop chit néu &
phan d& myc nay (0,094, hiéu suat 90%).

'H-NMR (CDCls) 8: 1,32 (6H, d, J = 6,9 Hz), 1,71-1,75 (4H, m), 1,96-2,06 (2H, m),
2,28-2,35 (2H, m), 2,99-3,08 (1H, m), 4,21 (3H, s), 4,56 (2H, d, J = 5,6 Hz), 6,23
(1H, br s), 7,35 (1H, dd, J = 8,1, 2,4 Hz), 7,42-7,49 (2H, m), 7,52 (1H, d, J = 8,5
Hz), 7,93 (1H, d, J = 2,4 Hz), 8,40-8,43 (1H, m), 8,46 (1H, br s).

(5) 4-clo-3-[4-hydroxy-6-(3-isopropylphenyl)-1,3,5-triazin-2-yl]benzylamit cua axit
1-triflometylxyclopentancarboxylic
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Dung dich chia 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]benzylamit ctia axit 1-triflometylxyclopentancarboxylic (thu duoc trong bude (4)
néu trén, 0,093g) trong metanol (0,80ml) duogc bd sung dung dich nuéc natri
hydroxit 4M (0,13ml) & nhiét d§ trong phong trong moéi trudng argon, va hdn hop
nay dugc khudy ¢ nhiét d§ 60°C trong 3 gio. Hon hop phén tng dugc bd sung axit
clohydric 2N (0,26ml) va nudc ¢ nhiét do trong phong, va hén hop nay duoc khudy.
Chét rén két tha duoc thu gom bang cach loc, rira bang nudc, va dugc 1am kho dudi
ap suét giam dé tao thanh hop chét néu & phan dé muyc nay (0,083g, hidu sut 92%).
Vi du diéu ché 5: Téng hop axit 1-flometylxyclopentancarboxylic (tham khao)

HOTQ/F
O

(1) Benzyl 1-hydroxymetylxyclopentancarboxylat

HO. ; OH e @Vo\ ; LOH
O o

Dung dich chira axit 1-hydroxymetylxyclopentancarboxylic (1,1g) trong
N,N-dimetylformamit (5,0ml) duoc bd sung benzyl bromua (0,94ml) & nhiét do
trong phong trong méi truong argon. Hon hgp phan tmg dugc b sung kali carbonat
(1,3g) trong khi 1am lanh bing nuéc d4, va hdn hop ndy dugc khudy & nhiét do
trong phong trong 3 gid. Hon hgp phén tmg dugc dé yén trong 20 git. Hon hop
phan tng dugc bd sung nudc va etyl axetat, hén hop nay duge phan tach, va 1ép
hitu co duoc rira bang nude mudi bio hoa. Lép hitu co duge lam khd béang natri
sulfat, va duoc loc dé loai bo natri sulfat. Phan loc duoc ¢d dudi ap sudt giam dé tao
ra hon hop (2,0g) chtra hop chit néu & phan dé muc nay.

'H-NMR (CDCl3) 8: 1,60-1,80 (6H, m), 1,95-2,03 (2H, m), 2,45-2,50 (1H, m), 3,59
(2H, d, J=6,9 Hz), 5,16 (2H, s), 7,30-7,39 (5H, m).
(2) Benzyl 1-triflometansulfonyloxymetylxyclopentancarboxylat

@VWQ_,OVTQ
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Dung dich cha hdn hop (thu duge trong budc (1) néu trén, 0,70g) chira
benzyl 1-hydroxymetylxyclopentancarboxylat trong cloroform (3,5ml) duoc bd
sung 2,6-lutidin (0,47ml) va triflometansulfonic anhydrit (0,50ml) trong khi lam
lanh bang nudc d4 trong méi trudng argon. Hon hop phan ung duge khudy & nhiét
do trong phong trong 10 phtit. Hon hop phéan tng duoc bd sung nude, dung dich
axit xitric chtra nude 10% va cloroform ¢ nhiét do trong phong, va hdn hop ndy
duge phan tach. Lop hitu co dugc rira bang dung dich axit xitric 2%, dugc lam kho
bang natri sulfat, va dugc loc dé loai bo natri sulfat. Phan loc duge c¢d dudi 4p sudt
giam dé tao ra hdn hop (1,0g) chira hop chit néu & phan dé muyc nay.

'H-NMR (CDCls) &: 1,64-1,88 (6H, m), 2,05-2,23 (2H, m), 4,58 (2H, s), 5,17 (2H,
s), 7,29-7,40 (SH, m).
(3) Benzyl 1—ﬂometylxyclopentancarboxylat

Dung d;ch chtra hén hop (thu dugc trong bude (2) néu trén, 1,1g) chia
benzyl 1-triflometansulfonyloxymetylxyclopentancarboxylat trong tetrahydrofuran
(5,0ml) duoc bo sung tetrabutylamoni florua (dung dich tetrahydrofuranimol/l theo
ly thuyét, 3,0ml) trong khi 1am lanh béng nudc d4 trong moi trudng argon. Hon hop
phan ung dugc dé yén trong 63 gid, nudc va etyl axetat duoc bd sung vao dé, va
hén hop nay duge phan tach. Lop hitu co dugc rira lién tiép bang nudc va nudce
mudi bio hoa, dugce lam kho b@fmg natri sulfat, va dugc loc dé loai bo natri sulfat.
Phan loc duoc cd dudi 4p suét giam, va phén can thu duoc duoc tinh ché b?mg
phuong phap sac ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh hop
chit néu & phan dé muc nay (0,39, hiéu suét 62% (3 budc)).

'H-NMR (CDCl) &: 1,60-1,82 (6H, m), 2,06-2,16 (2H, m), 4,47 (2H, d, J = 47,4
Hz), 5,17 (2H, s), 7,28-7,40 (5H, m).
(4) Axit 1-flometylxyclopentancarboxylic

Dung dich chira benzyl 1-flometylxyclopentancarboxylat (thu dugc trong
bude (3) néu trén, 0,39g) trong tetrahydrofuran (4,0ml) duoc bd sung ASCA-2
(chAt xtc tc than hoat tinh — mang paladi 4,5% - platin 0,5% (sén xuat boi N.E.
Chemcat Corporation, xem tai liéu Finechemical, ngay 1 thang 10 ndm 2002, cac
trang 5-14), 0,12g) & nhiét do trong phong dudi khi quyén nito. Hon hop nay duoc
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khudy trong 5 gid duéi hydro (1atm). ASCA-2 (0,20g) dugc bd sung dusi khi
quyén nito. Hon hop nay dugc khudy trong 15 gid dudi hydro (latm). Hon hop
phan Uing duogc loc qua xelit béng tetrahydrofuran dudi khi quyén nito. Phan loc
duoc ¢ dudi 4p sut giam dé tao ra hdn hop (0,35g) chira hop chét néu & phan dé
muc nay.

"H-NMR (CDCls) é: 1,62-1,81 (6H, m), 2,07-2,14 (2H, m), 4,46 (2H, d, J = 47,2
Hz).

Vi du diéu ché 6: Tdng hop axit 1-diflometylxyclopentancarboxylic (tham kh&o)

HOG ; JF
O F

(1) Benzyl 1-formyl-xyclopentancarboxylat

Dung dich chtra hén hop (thu duoc trong budce (1) cta vi du diéu ché 5,
0,70g) chira benzyl 1-hydroxymetylxyclopentancarboxylat trong dung moi hdn hop
chtra cloroform (3,5ml) va dimetyl sulfoxit (7,0ml) duoc bd sung trietylamin
(1,5ml) trong mdi truong argon. Hon hop phan tmg dugc bd sung phirc chét luu
huynh trioxit-pyridin (1,3g) trong khi lam lanh bang nuéc da. Hon hop phan tmg
duge khudy & nhiét do trong phong trong 1 gidy, nude va etyl axetat dugce b vao do,
va hdn hop nay dugc phan tach. Lp hitu co duge rira lién tiép bang dung dich axit
xitric 2%, dung dich natri hypoclorit ca.2% va nudc mudi bio hoa, duge 1am kho
bang natri sulfat, va duoc loc dé loai bo natri sulfat. Phén loc dugc c¢d dudi ap suét
giam, va phan can thu dugc duoc tinh ché bang phuong phap sic ky cot silicagel
(giai hép: n-hexan/etyl axetat) dé tao thanh hop chit néu & phan dé muc nay (0,58g,
hiéu sudt 93% theo 1y thuyét).

'H-NMR (CDCl;) é: 1,57-1,79 (4H, m), 2,05-2,20 (4H, m), 5,19 (2H, s), 7,30-7,41
(5H, m), 9,68 (1H, s).
(2) Benzyl 1-diflometylxyclopentancarboxylat

Dung dich chtta benzyl 1-formyl-xyclopentancarboxylat (thu duoc trong
budc (1) néu trén, 0,10g) trong tetrahydrofuran (1,0ml) dugc bd sung bis(2-
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metoxyetyl)amino-luu huynh triflorua (0,32ml) ¢ nhiét do trong phong trong moi
truong argon. Hon hop phan tmg dugc khudy trong 14 gio, dugc rét vao nude, va
hdn hop nay dugc chiét bing etyl axetat. Lép hitu co duge ria bing nudc mudi bio
hoa, duoc 1am khé bing natri sulfat, va duoc loc dé loai bo natri sulfat. Phan loc
duoc c6 dudi 4p sudt giam, va phan cin thu duogce duge tinh ché bang phuong phap
séc ky cot silicagel (giai hap: n-hexan/etyl axetat) d8 tao thanh hop chét néu & phan
dé& muc nay (0,094g, hiéu sudt 86%).

'H-NMR (CDCl;) é: 1,64-1,79 (4H, m), 1,87-2,13 (4H, m), 5,17 (2H, s), 6,14 (1H, t,
J=156,8 Hz), 7,29-7,41 (SH, m).

(3) Axit 1-diflometylxyclopentancarboxylic

@\/O%F — HO\;,F
O F o F

Dung dich chira benzyl 1-diflometylxyclopentancarboxylat (thu dugc trong
budc (2) néu trén, 0,094g) trong tetrahydrofuran (1,0ml) dugc bd sung ASCA-2
(0,094g) & nhiét d6 trong phong dudi khi quyén nito. Hon hop ndy dugc khudy
trong 4 gid dudi hydro (1 atm). Hon hop phan tng dugc loc qua xelit bang
tetrahydrofuran dudi khi quyén nito. Phén loc duge ¢6 dudi 4p suat giam dé tao ra
hén hop (0,046g, hidu sudt 75% theo 1y thuyét) chtra hop chét néu & phan d& muyc
nay.

'H-NMR (CDCl) é: 1,65-1,79 (4H, m), 1,92-2,01 (2H, m), 2,04-2,18 (2H, m), 6,13
(1H,t,J =56,5 Hz).
Vi du diéu ché 7: Téng hop axit 2-etyl-2-metoxybutyric (tham kh&o)

HO O/

O
(1) Benzyl 2-etyl-2-hydroxybutyrat

HOW%H — ©\/07§%H
o} o}

Dung dich chtra axit 2-etyl-2-hydroxybutyric (1,0g) trong dung moi hén
hop chira tetrahydrofuran (5,0ml) va toluen (5,0ml) dugc bd sung
triphenylphosphin (3,4g) trong moi truong argon. Hon hop phan tng duoc bd sung
ruou benzyl (0,78ml) va bis(2-metoxyetyl) azodicarboxylat (2,1g) trong khi lam
lanh bing nudc d4. Hon hop phan tmg dugce khudy & nhiét d¢ trong phong trong 1
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gid. Hon hop phan tmg dugc b6 sung nude d4 va dung moi hdn hop chira n-
hexan:etyl axetat =1:1, hdn hop nay duogc phan tach, va 16p hitu co duoc rira biang
nude. Lop hitu co dugce lam kho béng natri sulfat, duoc loc dé loai bo natri sulfat,
va duge c6 dudi 4p sudt giam. Phan can duoc tinh ché bang phuong phap sic ky cot
silicagel (giai hip: n-hexan/etyl axetat) d8 tao thanh hop chit néu & phan dé muyc
nay (1,6g, hidu suit 93%).

'H-NMR (CDCl3) &: 0,82 (6H, t, ] = 7,5 Hz), 1,62-1,84 (4H, m), 3,16 (1H, s), 5,21
(2H, s), 7,32-7,40 (5H, m).

(2) Benzyl 2-etyl-2-metoxybutyrat

D, — Qe

Dung dich chira benzyl 2-etyl-2-hydroxybutyrat (thu dugc trong budc (1)
néu trén, 1,6g) trong N,N-dimetylformamit (11ml) dugc b6 sung iodometan
(0,48ml) va natri hydrua (0,31g, 60% trong lugng phén tan trong dau) trong khi lam
lanh bang nude d4 trong mdi trudng argon. Hon hop phan ting duoc khudy & nhiét
do trong phong trong 1 gio. Hon hop phén tmg duoc bd sung nudc da va dung moi
hdn hop chira n-hexan:etyl axetat =1:1, hdn hop nay duoc phan tach, va 16p hitu co
duoc rira bang nude. Lép hitu co duge lam kho bang natri sulfat, duoc loc dé loai
bo natri sulfat, va duge ¢ duéi ap suét giam. Phan cin duoc tinh ché bang phuong
phép sic ky cot silicagel (giai hdp: n-hexan/etyl axetat) dé tao thanh hop chét néu &
phan d& muc nay (1,4g, hidu sut 81%).

'H-NMR (CDCl;) 8: 0,81 (6H, t, J = 7,5 Hz), 1,80 (4H, q, ] = 7,5 Hz), 3,22 3H, s),
5,19 (2H, s), 7,29-7,38 (SH, m).
(3) Axit 2-etyl-2-metoxybutyric

@vo#go/ — Homgéo/
0

@]

Dung dich chira benzyl 2-etyl-2-metoxybutyrat (thu dugc trong budc (2)
néu trén, 1,4g) trong tetrahydrofuran (10ml) duoc bd sung ASCA-2 (0,14g) & nhiét
do trong phong dudi khi quyén nito. Hon hop nay dugc khudy trong 4 gio dudi
hydro (1 atm). Hon hop phan tmg dugc loc qua xelit v6i tetrahydrofuran dudi khi
quyén nito. Phan loc duoc ¢b dudi ap sudt giam dé tao ra hdn hop (0,83g) chtra hop
chit néu & phan dé muc nay.

'H-NMR (CDCl;) 6: 0,85 (6H, t, ] = 7,5 Hz), 1,72-1,89 (4H, m), 3,29 (3H, s).
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Vi du diéu ché 8: Téng hop 2-etyl-N-(4-clo-3-{4-hydroxy-6-[6-((R)-1-
metylbutoxy)pyridin— -yl]-1,3,5-triazin-2-yl } benzyl)-2-metoxybutanamit (Vi du s6

701,,9@&#2

(1) N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-
yl}benzyl)amin hydroclorua

ON cl ON cl
‘e I ’d I
j K%Nﬁ)@\/w P/ KJ\TN\WJQ\/NHZ- HCI
N\FN NYN

Dung dich chtra (4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-
yl]-1,3,5-triazin-2-yl }phenyl)metanol (thu dugc trong budc (3) cta vi du didu ché 2,
84,0g) trong 1,2-dimetoxyetan (420ml) duoc b6 sung nhd giot
diphenylphosphorylazit (52,4ml) trong khi lam lanh bang nudc d4 trong mdi trudng
argon. Hon hop phan Umg dugc bd sung nhd giot 1,8-diazabixyclo[5.4.0]-7-
undexen (36,3ml) trong khi lam lanh bang nuéc d4. Hon hop nay dugc dé 4m dén
nhiét do trong phong, va dugc khudy trong 15 gid. Hon hop phan img dugc b6 sung
toluen (210ml) va dung dich nuGe natri hydrocarbonat 5% (84ml) & nhiét do trong
phong, va hdn hop nay dugc khudy trong 10 phit. Lép chira nude dugc loai khoi
hdn hop phéan tmg ndy, 16p hitu co dugce bd sung nude cét (168ml), va hdn hgp nay
duoc khudy trong 10 phit. Lép chita nuée duge loai khoi hdn hop phan tmg nay,
va dung dich chira triphenylphosphin (69,0g) trong 1,2-dimetoxyetan (220ml) dugc
bd sung nhé giot vao do6 trén 30 phit trong khi 1am lanh bang nudc. Hon hop nay
duogc khudy trong 2 gid, nhiét do bén trong dugc ting 1én 61°C (nhiét do bé 70°C),
va hdn hop nay duoc khudy trong 1 gid. Hon hop phén tng duoc bd sung nhé giot
axit clohydric ddm dic (18,6ml) trong khi lam lanh bang nudc da. Hon hop phan
g dugc khudy & nhiét do trong phong trong khoang 1 gid. Chét rén két tha dugc
thu gom béng cach loc, dugc rira béng 1,2-dimetoxyetan, va dugc lam kho dudi ap
sudt giam d tao thanh hop chat néu & phn d& myc nay (77,6g, hiéu suat 85%).
Hop chét néu & phan dé muc nay duoc st dung trong budc tiép theo ma khéng can
tinh ché.

(2) N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-triazin-2-
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yl}benzyl)-2-etyl-2-metoxybutanamit
0. /N Cl O /N Cl
| I
NN “HCI N 2N (o}
s S

Huyén pht chtra N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-
yl]-1,3,5-triazin-2-yl}benzyl)amin hydroclorua (thu dugc trong bude (1) néu trén,
3,5g) trong N,N-dimetylformamit (21ml) duoc bd sung axit 2-etyl-2-metoxybutyric
(1,32g), diisopropyletylamin (1,62ml), HOBt H,O (0,60g) va WSC HCI (1,78g) ¢
nhiét dd trong phong trong mdi trudng argon, va hdn hop nay duogc khudy trong 16
gid. Hon hop phan tng dugc bd sung nudce cit (7,0ml) va dung moi hdn hop (35ml)
chira etyl axetat/n-hexan=1/1 trong khi lam lanh bang nudc d4, va hén hop nay
dugc phan tach. Lop chira nude thu dugc duge chiét bing dung moi hdn hop
(10ml) chra etyl axetat/n-hexan=1/1. Céc 16p hitu co duogc két hop, va dugc rira
lién tiép bang nudc cit (hai lan), dung dich nude natri bicarbonat bdo hoa (mot 14n)
va nuée mudi bdo hoa (mét 1an). Lép hitu co duge lam khod bang natri sulfat, duoc
loc dé loai bé natri sulfat, va duge c6 dudi ap sudt giam. Phin cdn dugce tinh ché
bang phuong phap sic ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh
hop chét néu & phan d& muc nay (4,1g, higu sudt 97%).

'H-NMR (CDCls) &: 0,77 (6H, t, J = 7,4 Hz), 0,94 3H, t, ] = 7,4 Hz), 1,35 3H, d, J
= 6,2 Hz), 1,39-1,50 (2H, m), 1,57-1,90 (6H, m), 3,19 (3H, s), 4,18 (3H, s), 4,52
(2H, d, J = 6,0 Hz), 5,32-5,40 (1H, m), 6,77 (1H, d, J = 8,8 Hz), 7,28 (1H, m), 7,40
(1H, dd, J = 8,2, 2,2 Hz), 7,50 (1H, d, J = 8,2 Hz), 7,96 (1H, d, J = 2,2 Hz), 8,65
(1H, dd, J = 8,8, 2,5 Hz), 9,38 (1H, m).

(3) 2-etyl-N-(4-clo-3-{4-hydroxy-6-[6-((R)-1-metylbutoxy)pyridin-3-yl]-1,3,5-
triazin-2-yl } benzyl)-2-metoxybutanamit

» e — i 9
-0 OH
Dung dich chtta N-(4-clo-3-{4-metoxy-6-[6-((R)-1-metylbutoxy)pyridin-3-
yl]-1,3,5-triazin-2-yl} benzyl)-2-etyl-2-metoxybutanamit (thu dugc trong budc (2)
néu trén, 4,1g) trong dung moi hén hop chira metanol (16ml) va THF (8ml) duoc
bd sung dung dich nudc natri hydroxit 4M (7,77ml) & nhiét d6 trong phong trong
mdi trudng argon, va hon hop nay duoc khudy trong 19 gio. Hon hgp phan tng
duoc bd sung axit clohydric 2N (15,5ml) va etyl axetat (20ml) trong khi lam lanh
bang nude d4, va hdn hgp nay duoc khudy. Hon hop nay dugc phan tach, va 16p
chtta nude duge chiét bang etyl axetat (16ml). Cac 16p hitu co dugc két hop, va
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duoc rira lién tiép bang nudc cét (hai lan) va nudce mudi bio hoa (mét 1an). Lép hitu
co duoc lam kho bé“mg natri sulfat, duoc loc dé loai bd natri sulfat, va duoc c6 dudi
ap sut giam d tao thanh hop chét néu & phan dé muc nay (4,06g, 99%). Dung dich
chira hop chit néu & phan d& muc nay (3,4g) trong etyl axetat (6,8ml) dugc khudy &
nhiét d6 80°C, va n-heptan (32ml) duoc bd sung vao. Huyén phil ndy duoc khudy &
nhiét do 80°C trong 3 gid, va tiép theo & nhiét do trong phong trong 4 gid. Chét rdn
tao ra dugc thu gom béng cach loc, va dugc lam kho dé tao thanh tinh thé (3,2g)
ctia hop chét néu & phan dé muc nay.
"H-NMR (DMSO-ds) 6: 0,66 (6H, t,J = 7,4 Hz), 0,89 (3H, t, J = 7,3 Hz), 1,29 (3H,
d, ] = 6,2 Hz), 1,33-1,45 (2H, m), 1,54-1,75 (6H, m), 3,14 (3H, s), 4,34 (2H, d,J =
6,4 Hz), 5,27-5,35 (1H, m), 6,91 (1H, d, J = 8,8 Hz), 7,45-7,53 (1H, m), 7,56-7,76
(2H, m), 8,36 (1H, t, ] = 6,4 Hz), 8,48 (1H, dd, J = 8,8, 2,3 Hz), 9,08 (1H, d, ] =2,3
Hz), 13,28 (1H, br s).

Huyén phu chira hop chit néu & phan d&& muc nay (1,0g) trong nuéc cét
(20ml) va axetonitril (2,0ml) duoc khudy & nhiét d trong phong trong 18 gid.
Huyén phu nay duoc bd sung dung méi hdn hop (10ml) chira nuée cAt/axetonitril
(10/1), va hén hop nay duoc khudy & nhiét do trong phong trong 5 ngdy. Chét rén
tao ra dugc thu gom béng cach loc va duoc lam kho & nhiét do trong phong dé tao
thanh tinh thé (1,0g) ctia monohydrat ctia hop chét néu & phan dé muc nay. Tinh thé
thu duoc nay duogc cho la monohydrat tir cac phuong phép do luong sau day. Tinh
thé, ma duoc cho 1a ¢6 dang tinh thé giéng véi tinh thé thu dugc tir phd nhidu xa
bot tia X, cho thay sy giam nhanh chéng khoang 3,2 trong lugng trong khi gia ting
nhiét do tir nhiét do trong phong 1én 50°C bang phép do ludng phan tich nhiét trong
lwong vi sai (TG/DTA), va cho thdy su giam nhanh chéng khoang 3,3% trong
lugng khi gidm do 4m tuong dbi tir 20% xudng 5% bing phép do ludng hép phy -
thoat &m do 4m & nhiét d6 25°C. Nhimng két qua nay cho thdy ring tinh thé duoc do
la monohydrat.
Vi du diéu ché 9: Téng hop 4-clo-3-[4-hydroxy-6-(3-isopropylphenyl)-1,3,5-
triazin-2-yl]benzylamit cta axit 1-triflometylxyclohexancarboxylic (Vi du s6 71)
(tham khao)

i

OH
(1) 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-yl]benzylamit cua axit
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1-triflometylxyclohexancarboxylic
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Huyén phu chta 4-clo-3-[4-(3-isopropylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]benzylamin hydroclorua (thu dugc trong budc (3) cua vi du diéu ché 4, 6,00g)
trong N,N-dimetylformamit (60ml) duoc bd sung axit 1-(triflometyl)xyclohexan-1-
carboxylic (4,35g), trietylamin (6,19ml), HOBt H,O (3,40g) va WSC HCI (4,25g) ¢
nhiét do trong phong trong méi trudng argon, va hdn hop nay dugc khudy trong 15
gid. Hon hop phan tng dugc bd sung dung dich nudc natri bicarbonat bédo hoa
(60ml) va etyl axetat (100ml) trong khi lam lanh bang nudc da, va hdn hop nay
duoc phan tach. Lép hitu co thu duoc dugc rira bang nudc mudi bdo hoa (ba lan).
L&p hitu co dugc lam kho béng natri sulfat, duoc loc dé loai bé natri sulfat, va duoc
cd dudi 4p suét giam. Phan cin dugc tinh ché bing phuong phép sic ky cot
silicagel (giai hap: n-hexan/etyl axetat) d8 tao thanh hop chat néu & phan dé muc
nay (7,65g, hiéu suit 94%).

'H-NMR (CDCl) é: 1,14-1,27 (1H, m), 1,32 (6H, d, ] = 6,9 Hz), 1,34-1,47 (2H, m),
1,57-1,77 (5H, m), 2,19-2,27 (2H, m), 2,98-3,09 (1H, m), 4,21 (3H, s), 4,60 (2H, d,
J =5,8 Hz), 6,19-6,27 (1H, m), 7,37 (1H, dd, J = 8,3, 2,3 Hz), 7,42-7,49 (2H, m),
7,53 (1H, d, J = 8,3 Hz), 7,95 (1H, d, J = 2,3 Hz), 8,40-8,43 (1H, m), 8,45-8,47 (1H,
m).

(2) 4-clo-3-[4-hydroxy-6-(3-isopropylphenyl)-1,3,5-triazin-2-yl[benzylamit cta axit

-tr1ﬂometylxyclohexancarboxyhc

Dung dich chua 4—010—3—[4-(3-1sopropylphenyl)—6-metoxy-1,3,5—tr1azm—2-
yl]benzylamit ctia axit 1-triflometylxyclohexancarboxylic (thu dugc trong bude (1)
néu trén, 7,55g) trong metanol (69ml) dugc bd sung dung dich nude natri hydroxit
4M (13,8ml) & nhiét do trong phong trong mdi trudng argon, va hdn hop nay duoc
khudy & nhiét do 64°C trong 2 gid. Hon hop phan tng dugc bd sung axit clohydric
2N (27,6ml) va nu6ce (100ml) & nhiét d¢ trong phong, va hdn hop nay duoc khudy
trong 3 gio. Chét ran két ta duge thu gom bang cach loc, ria bang nudc, va duge
lam kho dudi 4p suét gidm dé tao thanh hop chit néu & phan dé muc nay (7,05g,
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hidu sudt 95%). Huyén phu chtra hop chit néu & phan dé muc nay (1,0g) trong
axeton (2,0ml) dugc bd sung n-hexan (8,0ml) & nhiét d§ trong phong, va hdn hop
nay duoc khudy & nhiét d6 60°C trong 20 gid. Chét rén tao ra dugc thu gom bang
cach loc, va duge 1am kho dé tao thanh tinh thé (0,813g) cua hop chit néu & phan
dé muc nay.

'H-NMR (DMSO-dg) &: 1,08-1,26 (3H, m), 1,25 (6H, d, J = 8,0 Hz), 1,41-1,64 (SH,
m), 2,35 (2H, d, J = 12,5 Hz), 2,96-3,03 (1H, m), 4,42 (2H, d, J = 5,9 Hz), 7,42-
7,51 (2H, m), 7,56 (1H, d, J = 7,7 Hz), 7,62 (1H, d, J = 8,5 Hz), 7,67 (1H, br s),
8,15 (1H, d, J=7,7 Hz), 8,22 (1H, br s), 8,78 (1H, t, J = 5,9 Hz).

Vi du diéu ché 10: Téng hop 3-[4-(3-tert-butylphenyl)-6-hydroxy-1,3,5-triazin-2-
yl]-4-clobenzylamit cua axit 1-triflometylxyclohexancarboxylic (Vi du s6 107)
(tham khéo)

e aae o

(1)3-[4-(3 -tert—butylphenyl)—6-metoxy- 1,3,5-triazin-2-yl]-4-clobenzylamin
hydroclorua
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Huyén phi chira axit 3-tert-butylphenylboric (6,6g), 2,4-diclo-6-metoxy-
1,3,5-triazin (10,0g), tetrakis(triphenylphosphin)paladi (0) (0,86g) va natri carbonat
(11,8g) trong toluen (66ml) va nude cht (66ml) dugc khudy & nhiét d 80°C trong 4
gio trong mai truong argon. Hon hop phan tng duge bd sung dung mdi hdn hop
chita n-hexan:etyl axetat =1:1 va nuéc ¢ nhiét d6 trong phong, va hdn hop nay
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duoc phén tach. Lop hitu co dugc rira béng nude mubi bdo hoa, duge 1am kho bang
natri sulfat, va dugc loc dé loai bd natri sulfat. Phéan loc duoc ¢d dudi p suét giam,
va axetonitril (70ml) va nuéc cat (30ml) duoc bd sung thereto. Huyén phu nay
dugc bd sung axit 2-clo-5-hydroxymetylphenylboric (8,3g), san pham cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua diclometan (0,91g) va trikali
phosphat (15,7g), va hdn hop nay dugc khudy & nhiét d6 80°C trong 3 gid. Hon
hop phan Umg duoc bd sung nudc mudi bio hoa va dung moéi hdn hop chira n-
hexan:etyl axetat =1:1 & nhiét d6 trong phong, va hon hop nay duge phén tach. Lop
httu co dugc ria béng nuéc mubi bdo hoa, dugc lam kho béng natri sulfat, duoc loc
dé loai bo natri sulfat, va duoc c6 dudi ap sut giam. Phan cin dugc tinh ché bang
phuong phap sdc ky cot silicagel (giai hép: n-hexan/etyl axetat), va phan doan nay
duoc ¢d dudi 4p suat giam. Phan ciin thu dugc duogc bd sung toluen (57ml) trong
moi trudng argon. Dung dich ndy duoc b6 sung diphenylphosphorylazit (8,0ml) va
1,8-diazabixyclo[5.4.0]-7-undexen (5,5ml) trong khi lam lanh bing nudc da. Hon
hop phéan tmg dugc khudy & nhiét d6 trong phong trong 18 gio. Hon hop phan tmg
duge bd sung dung dich nudc natri bicarbonat bdo hoa (15ml) va nuéce cat (15ml) &
nhiét do trong phong, va hdn hop niy duge khudy trong 1 phtt. Lép chira nude
duoc loai khéi hon hop phan Umg ndy, nude cAt (30ml) duoc bd sung vio, va hon
hop nay duogc khudy trong 1 phut. Lép chira nude duge loai khoi hdn hop phan tmg
ndy, va nude cat (30ml) duge b6 sung vao. Hon hgp phan tmg dugc khudy trong 1
phat, va 16p chtra nudc dugc loai bo. Hon hop phan tng duoc b6 sung
triphenylphosphin (10,7g) trong khi lam lanh bang nudc d4, va hdn hop nay duge
khudy trong 5 phut. Hon hop phéan tmg duoc khudy & nhiét d6 trong phong trong 30
phut, va nude ct (2,8ml) duoc bd sung vao. Hon hop phéan Gmg dugc khudy trong
30 phit, va tiép theo & nhiét do 60°C trong 1 gio. Hon hop phan tmg duge b6 sung
axetonitril (57ml) va axit clohydric ddm d&c (3,3ml) 6 nhiét do trong phong, va hén
hop nay duogc khudy trong 1 gio. Chét rén duge thu gom bang cach loc tir huyén
phi, va duge 1am khé dusi 4p suit giam dé tao thanh hop chat néu ¢ phan dé muc
nay (11,3g, hiéu suat 73% (3 budc)). Hop chét néu & phan dé muc nay dugc st
dung trong budc tiép theo ma khong cén tinh ché.

(2) 3-[4-(3-tert-butylphenyl)-6-metoxy-1,3,5-triazin-2-yl]-4-clobenzylamit cta axit
1-triflometylxyclohexancarboxylic
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Dung dich chita 3-[4-(3-tert-butylphenyl)-6-metoxy-1,3,5-triazin-2-yl]-4-
clobenzylamin hydroclorua (thu dugc trong budc (1) néu trén, 5,0g), axit 1-
(triflometyl)xyclohexancarboxylic (3,50g), HOBt H,O (2,74g) va WSC HCI
(3,43g) trong N,N-dimetylformamit (50ml) duoc bd sung trietylamin (4,99ml) &
nhiét do trong phong trong moi trudng argon, va hdn hop nay duge khudy trong 18
gid. Hon hop phan tng duge bd sung dung dich nudc natri bicarbonat bdo hoa
(50ml) va etyl axetat (80ml), hdn hop ndy dugc phén tach, va 16p hitu co duge rira
béng nudc mubi bdo hoa. Lép hitu co dugc 1am kho bang natri sulfat, duoc loc dé
loai bé natri sulfat, va dugc c6 dudi ap sudt giam. Phan cin dugc tinh ché bing
phwong phép sic ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh hop
chét néu & phan dé muc nay (6,31g, hiéu sudt 94%).

'H-NMR (CDCl) &: 1,14-1,26 (1H, m), 1,34-1,47 (2H, m), 1,40 (9H, s), 1,55-1,76
(5H, m), 2,19-2,26 (2H, m), 4,21 (3H, s), 4,60 (2H, d, J] = 5,8 Hz), 6,17-6,27 (1H,
m), 7,37 (1H, dd, ] = 8,3, 2,3 Hz), 7,45 (1H, t, ] = 7,7 Hz), 7,53 (1H, d, ] = 8,3 Hz),
7,62-7,65 (1H, m), 7,97 (1H, d, J = 2,3 Hz), 8,39-8,43 (1H, m), 8,66 (1H,t,J=1,8
Hz).

(3) 3-[4-(3-tert-butylphenyl)-6-hydroxy-1,3,5-triazin-2-yl]-4-clobenzylamit cta axit
1-triflometylxyclohexancarboxylic
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Dung dich chtra axit 1-triflometylxyclohexancarboxylic 3-[4-(3-tert-
butylphenyl)-6-metoxy-1,3,5-triazin-2-yl]-4-clobenzylamit (thu duogc trong budc
(2) néu trén, 6,21g) trong metanol (55ml) dugc bd sung dung dich nudc natri
hydroxit 4M (11,1ml) & nhiét do trong phong trong méi truong argon, va hdn hop
nay duoc khudy & nhiét d6 64°C trong 2 gio. Hdn hop phan tung dugc bo sung nhod
giot axit clohydric 2N (22,1ml) va nude (80ml) trong khi 1am lanh bang nudc d4, va
hdn hop nay duoc khudy & nhiét d6 trong phong trong 3 gio. Chét rén két tha duoc
thu gom bang céch loc, rira bang nudc, va duge lam khd dudi ap sut giam dé tao
thanh hop chét néu & phan d& muc nay (5,84g, hiéu suit 96%). Dung dich chira hop
chét néu & phan dé muyc nay (1,0g) trong etanol (4,0ml) duoc bd sung tir tir n-hexan
(40ml) & nhiét do trong phong. Chét rén tao ra duge thu gom bang cach loc, va
duoc 1am kho dé tao thanh tinh thé (0,78g) ctia hop chét néu & phan dé muc nay.
'H-NMR (DMSO-dg) &: 1,11-1,63 (8H, m), 1,34 (9H, s), 2,35 (2H, d,J = 13,7 Hz),
4,42 (2H, d, J = 6,0 Hz), 7,42-7,50 (2H, m), 7,60 (1H, d, ] = 8,5 Hz), 7,66-7,72 (2H,
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m), 8,15 (1H, d, J = 8,1 Hz), 8,38 (1H, brs), 8,78 (1H, t, ] = 5,8 Hz), 13,36 (1H, br

s).

Vi du diéu ché 11: Téng hop (R)-N-{3-[4-(3-tert-butylphenyl)-6-hydroxy-1,3,5-
triazin-2-yl]-4-clobenzyl}-3,3,3-triflo-2-metoxy-2-metylpropionamit (Vi du sd 66)
(tham khao)

Cl |
H Q&
N N\n>'\KF
| F
N. 2N @) F

O

X

(1) Benzyl (R)-3,3,3-triflo-2-hydroxy-2-metylpropionat

< OH - OH
HOjr}:Ff OL - F
F F

O F (@) F

Huyén phu chta axit (R)-3,3,3-triflo-2-hydroxy-2-metylpropionic (2,2g,
14mmol) va kali carbonat (2,3g, 16mmol) trong N,N-dimetylformamit (30ml) duoc
b6 sung benzyl bromua (1,8ml, 15mmol) & nhiét d§ trong phong trong moi trudng
argon, va hoén hop nay duoc khudy trong 4 gid. Hon hop phan tmg duoc bd sung
nude va etyl axetat, hon hop nay dugc phan tach, va 16p hitu co duge ria bing
nuée mudi bdo hoa. Lép hitu co duge 1am kho bang natri sulfat, dugc loc dé loai bd
natri sulfat, va duoc ¢6 dudi 4p sudt giam. Phan cin duoc tinh ché bang phép sic ky
cot gel silica (giai hap: n-hexan/etyl axetat =6/1) dé tao thanh hop chét néu & phan
d& muc nay (3,0g, hidu suat 90%).

'H-NMR (CDCl;) &: 1,60 (3H, s), 3,78 (1H, s), 5,31 (2H, s), 7,33-7,42 (SH, m).
(2) Benzyl (R)-3,3,3-triflo-2-metoxy-2-metylpropionat

> OH P OMe
(@] FF O FF

Dung dich chira benzyl (R)-3,3,3-triflo-2-hydroxy-2-metylpropionat (thu
dugce trong budce (1) néu trén, 3,4g, 14mmol) trong N,N-dimetylformamit (40ml)

duoc bd sung natri hydrua (0,60g, 60% trong lugng phan tén trong dau) trong khi
lam lanh bang nudc dé trong moi trudng argon, va hon hop nay duoc khudy trong 1
gid. Hon hop phan tmg duge bd sung metyl iodua (1,3ml, 20mmol), va hdn hop
ndy dugc khudy & nhiét do trong phong trong 2 gid. Hon hop phan tmg dugc bd
sung dung dich nudc amoni clorua bao hoa va etyl axetat, hdn hop nay duoc phan

tach, va 16p hitu co duge rira bang nude mudi bdo hoa. Lép hitu co dugce lam kho
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béng natri sulfat, duoc loc dé loai bod natri sulfat, va duge ¢6 duédi ap suét giam.
Phin cin duoc tinh ché bing phép sic ky cot gel silica (giai hip: n-hexan/etyl
axetat =15/1) d& tao thanh hop chit néu & phan d& muc nay (2,8, hiu suét 78%).
'H-NMR (CDCl) é: 1,59 (3H, s), 3,40 (3H, s), 5,26 (2H, s), 7,31-7,37 (SH, m).

(3) Axit (R)-3,3,3-triflo-2-metoxy-2-metylpropionic

2 OMe 2 OMe
OTI/“%F Ho A _F
F F

O F O F

Dung dich chira benzyl (R)-3,3,3-triflo-2-metoxy-2-metylpropionat (thu
duoc trong budce (2) néu trén, 2,8g, 1 1mmol) trong etyl axetat (50ml) duoc bd sung
paladi 10% trong luong trén cacbon (0,23g) ¢ nhiét d§ trong phong trong moi
trudng argon, va hdn hop nay duoc khudy trong 5 gitr dudi khi quyén hydro (1 atm).
Hdn hop phan tmg duoc loc qua xelit bang etyl axetat dudi khi quyén nito. Phan loc
duge cd dudi ap sudt giam dé tao thanh hop chét néu & phan dé muc nay (1,4g, hiéu
sudt 78%).

'H-NMR (CDCl3) 8: 1,68 (3H, s), 3,54 (3H, s).
(4) (R)-N-{3-[4-(3-tert-butylphenyl)-6-metoxy-1,3,5-triazin-2-yl]-4-clobenzyl } -
3,3,3-triflo-2-metoxy-2-metylpropionamit

cl o |
H O &
N\ NH2 N N q F
' — > I F
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Dung dich chtra 3-[4-(3-tert-butylphenyl)-6-metoxy-1,3,5-triazin-2-yl]-4-
clobenzylamin hydroclorua (thu dugc trong budc (1) ctua vi du didu ché 10, 5,2g),
axit (R)-3,3,3-triflo-2-metoxy-2-metylpropionic (thu dugc trong budc (3) néu trén,
3,2¢g), HOBt H,O (2,85g) va WSC HCI (3,56g) trong N,N-dimetylformamit (52ml)
duoc bd sung trietylamin (5,18ml) & nhiét d trong phong trong mdi trudng argon,
va hdn hop nay dugc khudy trong 16 gio. Hon hop phan tng duoc bd sung dung
dich nudc natri bicarbonat bdo hoa (50ml) va etyl axetat (80ml), va hdn hop nay
duoc phéan tach. Lép hitu co dugc ria bang nudc mudi bio hoa, duge lam kho bang
natri sulfat, duoc loc dé loai bo natri sulfat, va duoc c6 dudi ap suét giam. Phan cin
duoc tinh ché bing phuong phép sic ky cot silicagel (giai hdp: n-hexan/etyl axetat)
d8 tao thanh hop chét néu & phan dé muc nay (6,55g, hidu suit 98%).

'H-NMR (CDCl;) &: 1,40 (9H, s), 1,65-1,67 (3H, m), 3,44-3,45 (3H, m), 4,21 (3H,
s), 4,47-4,63 (2H, m), 7,10-7,19 (1H, m), 7,37 (1H, dd, J = 8,3, 2,3 Hz), 7,45 (1H, t,
J=17,7Hz),7,53 (1H, d, J = 8,3 Hz), 7,62-7,65 (1H, m), 7,96 (1H, d, ] = 2,3 Hz),
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8,39-8,43 (1H, m), 8,66 (1H, t, J = 1,8 Hz).
(5) (R)-N-{3-[4-(3-tert-butylphenyl)-6-hydroxy-1,3,5-triazin-2-yl]-4-clobenzyl } -
3,3,3-triflo-2-metoxy-2-metylpropionamit

cl [ Cl |
H Qu & > H O &

N N N F N N < _F
P> F » F
N\FN O F N\FN O F
O OH

Dung dich chira (R)-N-{3-[4-(3-tert-butylphenyl)-6-metoxy-1,3,5-triazin-2-
yl]-4-clobenzyl}-3,3,3-triflo-2-metoxy-2-metylpropionamit (thu dugc trong budc
(4) néu trén, 6,29g) trong metanol (58ml) dugc bd sung dung dich nuéc natri
hydroxit 4M (11,7ml) & nhiét d¢ trong phong trong méi truong argon, va hdn hop
nay duoc khudy & nhiét do 64°C trong 3 gio. Hon hop phan tng duge bd sung nhd
giot axit clohydric 2N (23,4ml) va nudc (80ml) trong khi lam lanh bang nudc d4, va
hdn hop nay dugc khudy. Hon hop phan tmg dugc bd sung etyl axetat (200ml) va
nude mudi bdo hoa, va hén hop niy duge phan tach. Lép hitu co duge ria béng
nude mudi bdo hoa, duoc 1am kho béng natri sulfat, duoc loc dé loai bd natri sulfat,
va duoc c6 dudi 4p sut giam. Phan can duge tinh ché biang phuong phép sdc ky cot
silicagel (giai hip: n-hexan/etyl axetat) dé tao thanh hop chét néu & phan dé muc
nay (6,4g theo ly thuyét). Dung dich chira hop chét néu & phan d& muc nay (6,15g)
trong dung moi hdn hop chira etyl axetat (50ml) va n-hexan (50ml) duoc bb sung
nho giot n-hexan (100ml) trén 20 phut ¢ nhiét do trong phong. Huyén pht nay dugc
khudy & nhiét do trong phong trong 1,5 gid, va n-hexan (100ml) duoc bd sung nhd
giot vao do trén 20 phit. Huyén phii nay duge khudy & nhiét d6 trong phong trong
16 gio. Chét ran tao ra dugc thu gom bang cach loc, va dugc 1am kho dé tao thanh
tinh thé (5,51g, hiéu suit 90%) ctia hop chat néu & phan dé myc nay.

'H-NMR (DMSO-d¢) 6: 1,34 (9H, s), 1,54 (3H, s), 3,36 (3H, s), 4,33-4,45 (2H, m),
7,46 (1H, d, J = 8,3 Hz), 7,50 (1H, t, ] = 7,9 Hz), 7,61 (1H, d, ] = 8,3 Hz), 7,67-7,72
(1H, m), 7,72 (1H, d, T =7,9 Hz), 8,16 (1H, d, J = 7,9 Hz), 8,38 (1H, s), 9,02 (1H, t,
J=6,2 Hz), 13,34 (1H, br s).

Vi du didu ché 12: Téng hop N-{4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-hydroxy-
1,3,5-triazin-2-yl]benzyl } -2-metoxy-2-metylpropionamit (Vi du s6 81)

SN0 /N Cl
| H
S | N\ N o
NWQN 0] l
OH

(1) 5-bromo-2-hexyloxypyridin
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Dung dich chtra 5-bromo-2-clopyridin (15g) va n-hexanol (11,7ml) trong
N,N-dimetylformamit (60ml) dugc bd sung kali tert-butoxit (13,1g) trong khi lam
lanh bang nudc da trong mdi trudng argon, va hén hop nay duoc khudy trong 30
phut. Hon hop phén tng dugc khudy & nhiét d6 trong phong trong 1,5 gio. Hon hop
phan tng dugc bd sung dung dich nudc amoni clorua bdo hoa va etyl axetat, va hén
hop nay duoc phén tach. Lop chira nude duge chiét bang dung mdi hdn hgp chira
n-hexan:etyl axetat =1:1. Céc 16p hitu co dugc két hop, va dugc rira bang nude va
nuée mudi bio hoa. Lép hitu co duoc 1am kho bing natri sulfat, duge loc dé loai bo
natri sulfat, va dugc co dudi ap suét giam. Phan cin duoc tinh ché bﬁng phuong
phép sic ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao thanh hop chét néu &
phén dé muc nay (18,8g, 94%).
'H-NMR (CDCls) &: 0,88-0,92 (3H, m), 1,29-1,37 (4H, m), 1,39-1,47 (2H, m),
1,71-1,79 (2H, m), 4,24 (2H, t, J = 6,7 Hz), 6,64 (1H, dd, J = 8,7, 0,6 Hz), 7,62 (1H,
dd,J=8,7,2,6 Hz), 8,17 (1H, dd, J = 2,6, 0,6 Hz).
(2) Axit [6-(hexyloxy)pyridin-3-yl]boric

NSO O N
Usr NN \@B,OH
i
OH
Dung dich chita 5-bromo-2-hexyloxypyridin (thu dugc trong budce (1) néu

trén, 18,8g) trong dung mdi hdn hop chira toluen (124ml) tetrahydrofuran (30ml) va
triisopropyl borat (21,7ml) duoc bd sung nhd giot n-butyllithi (dung dich n-hexan
1,55M, 61,2ml) & nhiét d6 -73°C trong mdi truong argon. Hon hop phan tmg duge
khudy trong 10 phut, duoc dé 4m dén nhiét d6 trong phong, va dugc khudy trong
1,5 gio. Hon hop phan tmg dugc bd sung nhé giot dung dich axit xitric 17% (168g)
trong khi lam lanh bang nuéc d4. Hoén hop phan tmg dugc khudy & nhiét do trong
phong trong 30 phut. Hon hop phan tng dugc bd sung n-hexan (124ml), va hon
hop nay dugc phén tach. Lép hitu co dugce rira béng nudc (30ml, hai lan). Cac 16p
chtra nuée duge két hop, dung dich nuée natri hydroxit 4N (73ml) duge bb sung
vao, va hdn hop nay duoc khudy (pH=7). Chét rén tao ra dugc thu gom bang cach
loc, rira bang nudc, va dugce lam khod dudi ap sudt giam dé tao ra hon hop (18,1g)
chtta hop chét néu & phan d& myc nay.
'H-NMR (DMSO-dg) &: 0,87 3H, t, J = 6,7 Hz), 1,25-1,33 (4H, m), 1,35-1,45 (2H,
m), 1,65-1,73 (2H, m), 4,25 (2H, t, ] = 6,7 Hz), 6,73 (1H, d, J = 8,2 Hz), 7,98 (1H,
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dd, J=38,2, 1,8 Hz), 8,08 (2H, s), 8,49 (1H, br).
(3) 2-clo-4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-triazin

SN NS Clw _N. _ClI NSNS O NS
| h |
Z\p-OH = N Cl
? + N2zN | <
OH Y NN
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O

7~

Huyén phti chira hdn hop (thu duge trong bude (2) néu trén, 9,07g) chira
axit [6-(hexyloxy)pyridin-3-yl]boric, 2,4-diclo-6-metoxy-1,3,5-triazin (13,1g), sén
phdm cong [1,1'-bis(diphenylphosphino)feroxen]paladi(I) diclorua diclometan
(0,745g) va kali phosphat (23,2g) trong 1,2-dimetoxyetan (131ml) duoc bd sung
nudc cét (65,6ml) ¢ nhiét do trong phong trong mdi trudng argon. Hon hop nay
duge khudy & nhiét d6 90°C trong 2 gid. Hon hop phan ting duoc phén tach & nhiét
do trong phong, va 16p chira nudc dugce chiét bang etyl axetat. Céc 16p hitu co duge
két hop, va dugc rira bang nuéc mubi bo hoa. Lép hitu co dugc 1am kho béang natri
sulfat, duoc loc dé loai bo natri sulfat, va dugc c¢d duéi 4p suét giam. Phan cin dugc
tinh ché bang phuong phép séc ky cot silicagel (giai hép: n-hexan/etyl axetat) dé tao
thanh hop chét néu & phan dé muc nay (8,37g, 71%).

'H-NMR (CDCl) &: 0,91 (3H, t,J = 7,2 Hz), 1,30-1,39 (4H, m), 1,43-1,51 (2H, m),
1,76-1,83 (2H, m), 4,15 (3H, s), 4,40 (2H, t, ] = 6,7 Hz), 6,81 (1H, dd, J = 8,8, 0,7
Hz), 8,56 (1H, dd, ] = 8,8, 2,4 Hz), 9,28 (1H, dd, ] = 2,4, 0,7 Hz).

(4) {4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-triazin-2-

yl]phenyl} metanol
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Huyén pht chira 2-clo-4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-triazin
(thu dugc trong bude (3) néu trén, 8,37g), axit 2-clo-5-hydroxymetylphenylboric
(5,79g), san pham cong [1,1'-bis(diphenylphosphino)feroxen]paladi(I) diclorua
diclometan (0,529¢g) va trikali phosphat (8,25g) trong axetonitril (59ml) va nudc cit
(25ml) duoc khudy & nhiét d6 90°C trong 1,5 gid trong méi truong argon. Hon hop
phan tmg duogc phan tich & nhiét do trong phong. L6p chira nude thu duge duge
chiét bang etyl axetat. C4c 16p hitu co duge két hop, va dugc rira bang nude mudi
bdo hoa. Lép hitu co duge 1am kho bang natri sulfat, dugc loc dé loai bo natri sulfat,
va duoc ¢6 dudi ap sudt giam. Phan can duoc tinh ché bing phuong phép sic ky cot
silicagel (giai hap: n-hexan/etyl axetat), va phan doan ndy duoc c6 dudi dp suét
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giam. Phan cin dugc bd sung dung méi hdn hop chira n-hexan:etyl axetat =1:1
(20ml) & nhiét d6 trong phong, va hdn hop nay dugc khudy trong 1 gio. Huyén phu
nay dugc bd sung n-hexan (80ml) & nhiét do trong phong, va hén hop nay duoc
khudy trong 30 phut. Chat ran tao ra dugc thu gom bang céach loc, va duoc 1am kho
d8 tao thanh hop chit néu & phan d& muc nay (7,26g, hiéu suat 65%).

'H-NMR (CDCl;) &: 0,89-0,93 (3H, m), 1,31-1,40 (4H, m), 1,43-1,52 (2H, m),
1,77-1,84 (3H, m), 4,19 (3H, s), 4,40 2H, t, J = 6,7 Hz), 4,77 (2H, d, J = 5,4 Hz),
6,83 (1H, dd, J = 8,7, 0,6 Hz), 7,47 (1H, dd, J = 8,2, 2,2 Hz), 7,54 (1H, d, ] = 8,2
Hz), 8,03 (1H, d, J = 2,2 Hz), 8,67 (1H, dd, ] = 8,7, 2,3 Hz), 9,40 (1H, dd, J = 2,3, V
0,6 Hz).

(5) N-{4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-triazin-2-yl]benzyl } -2-
metoxy-2-metylpropionamit
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Dung dich chira {4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-
triazin-2-yl]phenyl}metanol (thu dugc trong budce (4) néu trén, 7,16g) trong toluen
(36ml) va THF (7ml) dugc bd sung diphenylphosphorylazit (4,32ml) va 1,8-
diazabixyclo[5.4.0]-7-undexen (3,0ml) trong khi lam lanh bang nudc d4 trong moi
trudng argon. Hon hop phan (mg duge khudy trong 30 pht, va tiép theo & nhiét do
trong phong trong 14 gid. Hon hop phan tng dugc khudy & nhiét d6 60°C trong 1
gid. Hon hop phan ung dugc bd sung triphenylphosphin (5,69g) va nude (1,43ml) &
nhiét d6 trong phong, va hdn hop nay duge khudy trong 5 phtt. Hén hop phan tng
duoc khudy & nhiét do 60°C trong 3 gid, va duoc cd dudi ap sudt giam & nhiét do
trong phong. Phan can duge bd sung toluen, va hdn hop nay dugc cd lai dudi ap
suét giam. Dung dich chira phan can trong N,N-dimetylformamit (21ml) dugc bd
sung axit 2-metoxy-2-metylpropionic (2,17g), HOBt HO (3,07g) va WSC HCl
(4,80g) & nhiét do trong phong, va hdn hop nay dugce khudy trong 18 gid. Hon hop
phan Umg duoc bd sung nudc va etyl axetat, hdn hgp nay duge phén tach, va 16p
hitu co duge rira bang nude va nuée mubi bdo hoa. Lép hitu co duge 1am khod bing
natri sulfat, duoc loc dé loai bé natri sulfat, va duoc ¢d dudi 4p suét giam. Phan cin

-68-



31421

duoc tinh ché bang phuong phap sic ky cot silicagel (giai hép: n-hexan/etyl axetat)
dé tao thanh hop chit néu & phén d& muc nay (8,28g, hiéu suét 94%).
'H-NMR (CDCls) 8: 0,91 3H, t,J = 6,9 Hz), 1,32-1,38 (4H, m), 1,41 (6H, s), 1,43-
1,51 (2H, m), 1,77-1,84 (2H, m), 3,27 (3H, s), 4,19 (3H, s), 4,40 (2H, t, ] = 6,7 Hz),
4,50 (2H, d, ] = 6,0 Hz), 6,82 (1H, d, J = 8,8 Hz), 7,08-7,11 (1H, m), 7,37 (1H, dd, J
= 8,2, 2,0 Hz), 7,50 (1H, d, J = 8,2 Hz), 7,95 (1H, d, J = 2,0 Hz), 8,67 (1H, dd, ] =
8,8,2,2 Hz), 9,39 (1H, d, ] = 2,2 Hz).
(6) N-{4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-hydroxy-1,3,5-triazin-2-yl |benzyl } -
2-metoxy-2-metylpropionamit

s %

Dung dich chta N-{4-clo-3-[4-(6-hexyloxypyridin-3-yl)-6-metoxy-1,3,5-
triazin-2-yl]benzyl }-2-metoxy-2-metylpropionamit (thu duoc trong bude (5) néu
trén, 0,11g) trong metanol (1,0ml) duoc bd sung dung dich nuéc natri hydroxit 4M
(0,21ml) & nhiét do trong phong trong mdi trudng argon, va hén hop nay duge
khudy & nhiét d6 65°C trong 2 gid. Hon hop phan tmg dugc bb sung axit clohydric
IN (0,84ml) va nudc, & nhiét do trong phong, va hén hop nay dugc khudy. Chét rén
két tiia duoc thu gom béng céch loc, rira bang nudc, va dugce lam khd dudi ap sut
giam dé tao thanh hop chét néu & phén d& muc nay (0,091g, hiéu suit 84%).
'"H-NMR (DMSO-dg) 8: 0,88 (3H, t, J = 6,9 Hz), 1,27 (6H, s), 1,28-1,35 (4H, m),
1,37-1,48 (2H, m), 1,68-1,75 (2H, m), 3,15 (3H, s), 4,30 (4H, t, ] = 6,9 Hz), 6,81
(1H, d, J = 8,4 Hz), 7,25 (1H, d, J = 8,1 Hz), 7,40 (1H, d, ] = 8,1 Hz), 7,54 (1H, s),
8,39-8,45 (2H, m), 8,99 (1H, s).

Vi du diéu ché 13: Tong hop 5-bromo-2-((R)-1-metylbutoxy)pyridin (tham khao)

= |
= Br

(1) (R)-1-metylbutyl n-oxtanoat
OH o)
P/ . HO\([,)‘/\/\/\/ F( \g/\/\/\/

2-pentanol (927g), axit n-octanoic (910g), rdy phan tu 4A (464g) va

Novozyme 435 (9,27g) dugc tron 14n, va hén hop nay dugc khuéy & nhiét do bén
trong 41°C (nhiét do bé: 45°C) trong 7,5 gid. Hdn hop phan tng dugc bd sung xelit
(232g) & nhiét d6 trong phong, va hdn hop nay duoc khudy trong 1 gid. Hon hop
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phan ung duoc loc qua xelit bang toluen. Phan loc duge c6 dudi 4p suit giam, phan
can thu duoc duogc bd sung toluen (1000ml), va hén hgp nay duoc cd dudi ap suét
giam. Phan cin thu dugc duoc bd sung toluen (1000ml), va hdn hop nay duoc cd
duéi 4p suét giam. Phan cin thu dugce dugc bd sung toluen (1000ml), va hén hgp
nay duoc cb dudi 4p suét giam dé tao ra phan cin (1,15 kg) chtra hop chét néu &
phan d& muc nay (795g, hiéu suét 35%) va axit n-oxtanoic (309g). San phadm nay
duoc st dung truc tiép trong phan tmg tiép theo.

(2) (R)-pentan-2-ol

Phan cin (thu duoc trong bude (1) néu trén, 1,15 kg) chira (R)-1-metylbutyl
n-oxtanoat (795g) duoc bd sung dung dich natri hydroxit 4M (2,391) & nhiét do
trong phong (nhiét dd bén trong duoc tang lén 39°C). Hon hop phan tmg dugc
khudy & nhiét do bén trong 41°C (nhiét d6 bé: 70°C) trong 1 gid, va tiép theo &
nhiét d6 bén trong 75°C (nhiét do bé: 95°C) trong 16,5 gid. Axit clohydric ddm dac
(797ml) duoc bd sung nhoé giot vao d6 trong khi lam lanh bang nudc da. Toluen
(200ml) duoc bd sung vao, hdn hop nay duge phan tach, va 16p chira nude duge
chiét bang toluen (200ml, mdt 1an). Lép hitu co dugce rira bang nudc mudi bio hoa
(hai lén), va duoc lam kho béng natri sulfat. Dung dich thu dugc dugc loc qua xelit,
va phan loc duoc ¢b dudi 4p suat giam dé thu duoc phan cin (1,76 kg) chira hop
chét néu & phan d& muc nay (297g, hiéu sudt 91%) va axit n-oxtanoic (876g). San
phdm nay dugc st dung truc tiép trong phan tmg tiép theo.

(3) (R)-1-metylbutyl n-oxtanoat

Phan cin (thu duoc trong bude (2) néu trén, 1,76 kg) chira (R)-pentan-2-ol
(297g) va axit n-oxtanoic (876g) dugc bd sung ray phan tor 4A (149g) va
Novozyme 435 (2,97g), va hén hop nay dugc khudy & nhiét do bén trong 40°C
(nhiét do bé: 45°C) trong 7 gid. Novozyme 435 (2,97g) duge bd sung vao, va hon
hop nay duoc khudy thém trong 2 gid. Xelit (50g) duge bd sung vao, va hon hop
nay dugce dé 4m dén nhiét d6 trong phong, va duge loc qua xelit béng toluen. Phan
loc duoc ¢cd dudi ap suét giam, phﬁn can thu duge duoc bd sung toluen (700ml), va
hdn hop nay duoc co dudi ép suat giam. Phan cin thu dugc duoc bd sung toluen
(500ml), va hdn hop nay duoc cd dudi ap sudt giam. Phan cdn thu duge duoc bd
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sung toluen (500ml), va hdn hgp nay duge cd dudi ap suét giam dé tao ra phan cin
(1,09 kg) chtra hop chét néu & phan dé muc nay (612g, hiéu sudt 85%) va axit n-
oxtanoic (449g). San pham nay duogc st dung truc tiép trong phan tmg tiép theo.

(4) (R)-pentan-2-ol

e v

Phan cin (thu dugc trong budce (3) néu trén, 1,09 kg) chira (R)-1-metylbutyl
oxtanoat (612g) dugc bd sung dung dich nuéc natri hydroxit 4M (2,201) ¢ nhiét d6
trong phong (nhiét do bén trong duoc ting lén 41°C). Ho6n hop phan ung duoc
khudy & nhiét do bén trong 70°C (nhiét do bé: 95°C) trong 16 gio. Hon hop nay
duoc d& ngudi xubng nhiét do trong phong, va axit clohydric dam dic (530ml)

duge bd sung nho giot vao dé trong khi 1am lanh béng nudc d4. Hon hop phan tng
duoc chung cit & nhiét d6 bén trong 98°C (nhiét do bé: 158°C) dudi 4p suat binh
thudng dé tao ra hdn hop (600ml theo ly thuyét) chira hop chat néu & phan d& muc
nay va nuéc. Hon hop ndy duge phan tach bing cach dé yén, va 16p chira nuéc
duoc chiét bang diisopropyl ete (20ml, mot 14n). Céc 16p hitu co dugc két hop, va
duoc rra lién tiép bang dung dich nuéc natri hydrocarbonat 1% (44ml) va nudce
mudi bdo hoda (40ml theo 1y thuyét). Lop hitu co duge lam kho bang magié sulfat
(20g), va dugce loc qua xelit voi diisopropyl ete. Phan loc dugc ¢d tir tir dudi ap suat
giam dé thu duoc dung dich toluen (272g) chtra hop chét néu & phan dé muc nay
(186g, hiéu suét 74%).

'H-NMR (CDCls) 8: 0,90-0,96 (3H, m), 1,19 (3H, d, J = 6,2 Hz), 1,28-1,52 (4H, m),
3,77-3,86 (1H, m).

(5) 5-bromo-2-((R)-1-metylbutoxy)pyridin

OH
CINNs SO
©, + ¢
Br Br

Dung dich chtta 5-bromo-2-clopyridin (22g) va (R)-pentan-2-ol (thu dugc

trong budc (4) néu trén, 12,1g) trong N,N-dimetylformamit (88ml) dugc bd sung
kali tert-butoxit (16,7g) trong khi lam lanh bang nudc d4 trong mdi trudng argon,
va hdn hop nay duoc khudy trong 30 phut. Hon hop phan tmg duogc khudy & nhiét
do trong phong trong 3 gid. Hon hop phén tng dugce bd sung kali tert-butoxit
(1,67g) trong khi lam lanh bang nudc d4, va hdn hop nay duge khudy & nhiét do
trong phong trong 30 phut. Hdn hop phan tmg dugc bb sung dung dich nuéc amoni
clorua bdo hoa va etyl axetat, va hdn hop ndy duge phan tich. Lp chira nude duge
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chiét bang dung mdi hdn hop chira n-hexan:etyl axetat =1:1. Céc 16p hiru co duoc
két hop, va duge rira bang nuée va nude mudi bdo hoa. Lép hitu co duge lam kho
béng natri sulfat, duoc loc dé loai bo natri sulfat, va dugc ¢d dudi ap sut giam. Mot
phan phan cin dugc tinh ché bang phuong phép sic ky cot silicagel (giai hép: n-
hexan/etyl axetat) d8 thu duoc hop chit néu & phan d& muc nay.

'H-NMR (CDCl;) &: 0,92 (3H, t, J = 7,3 Hz), 1,29 (3H, d, ] = 6,2 Hz), 1,33-1,48
(2H, m), 1,50-1,59 (1H, m), 1,66-1,75 (1H, m), 5,10-5,18 (1H, m), 6,59 (1H, d, J =
8,8 Hz), 7,60 (1H, dd, J = 8,8, 2,4 Hz), 8,16 (1H, d, J = 2,4 Hz).

Khi phén tich sir dung cot bit dbi ximg, thoi gian luu ctia hop chat néu &
phin d& muc nay thu duoc 1a khoang 10 phut, va do tinh khiét quang 1a 99,0% ee
hoac cao hon. Diéu kién phan tich st dung cdt bét déi xung 1a nhu sau.

Thiét bi do: HPLC system Shimadzu Corporation high-performance liquid
chromatogram Prominence

Cot: Daicel CHIRALCEL AS 0,46cme % 15cm (10um)

Nhiét do co: 25°C

Pha dong: n-hexan

Téc d6 dong: 1ml/5206

Dau do: UV (220nm)

Céc hop chét clia céc vi du 1-145 thu dugc theo phuong phap diéu ché néu
trén. Céc vi du sb 1-22, 24, 26-77, 87-101, 108, 111-122 va 132-139 1a cic vi du
tham khéo. Céc cdu tric va dit liéu MS va dit liéu MNR cta cac hop chit cua céc vi
du duoc thé hién trong bang 1-1 dén bang 1-19. Trong cac bang nay, cc luu y 1 va
2 la nhu sau.
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Hon hop triét quang A thu duogc st dung axit hydroxy-2-triflometylbutyric
thay cho axit 2-etyl-2-hydroxybutyric theo cach tuong tu nhu trong bude (1), (2) va
(3) cta vi du diéu ché 7.

Hdn hop ddng phan phi d6i hinh B thu dugc bang cach amit héa st dung
hdn hop triét quang A va (1R,2S)-(+)-1-amino-2-indanol theo céch twong tu nhu
trong budc (5) cuia vi du didu ché 1.

Hdn hop ddng phan phi déi hinh B dugc tinh ché biang phép séc ky cot gel
silica (Merck TLC Silica gel 60G F254 25 Glassplates, giai hép: n-hexan/etyl axetat
=1/2) d& tao thanh hop chét B1 (ddng phan phi dbi hinh it phan cyc hon) va hop
chit B2 (ddng phan phi déi hinh phan cuc nhidu hon).

Hop chit C1 thu duge bing cach thiy phan hop chét B1 (ddng phan phi déi
hinh don 1¢) bang KOH dudi diéu kién gia nhiét trong etylen glycol.

Hop chét ctia vi du 132 thu dugc béng cach amit hoéa st dung hop chat C1
va hop chét D theo céch tuong tu nhu trong budce (5) ctia vi du didu ché 1, va tiép
d6 thity phan theo c4ch tuong tu nhu trong budce (6) cuia vi du didu ché 1.

Hop chét C2 thu dugc bing céch thity phan hop chét B2 (ddng phén phi déi
hinh don 18) theo c4ch tuong ty nhu trong bude thuy phan hop chét B1. Hop chit
ctia vi du 134 thu dugc bing cach amit hoa str dung hop chét C2 va hop chit D theo
cach tuong tu nhu trong budc (5) cia vi du didu ché 1, va tiép d6 thiry phan theo
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cach tuong tu nhu trong budce (6) cta vi du diéu ché 1.

M3i hop chét ctia vi du 132 va 134 1a ddng phén phi ddi hinh don, va cau
hinh khong gian tuyét ddi trén a cacbon clia amit 1& khong dugc xéc dinh. Trong
cac bang nay, “Ghi chi 1” cho cac hop chét cta cac vi du 132, 133, 138, 139, 143
va 145 c6 nghia 1a cac hop chét thu dugc sir dung ddng phan phi dbi hinh phén cyc
hon B1, va “Ghi cha 2” cho céac hop chét cua cac vi du 134, 135, 136, 137, 142 va
144 14 c4c hop chat thu duge sit dung ddng phan phi d6i hinh phan cuc nhiéu hon
B2.
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Vi du thit nghiém 1: Pénh gid hoat tinh rc ché enzym mPGES & ngudi

Hoat tinh Uc ché enzym mPGES & ngudi theo san pham thir nghiém dugc
danh gid theo bao céo ciia Xu va cac ddng tac gia (XU, D et al. MF63 [2-(6-chloro-
1H-phenanthro[9,10-d]imidazol-2-yl)-isophthalonitrile], a selective microsomal
prostaglandin E synthase-1 inhibitor, relieves pyresis and pain in preclinical models
of inflammation. J Pharmacol Exp Ther. Sep 2008, Vol.326, No.3, pages 754-763).
Luong PGE2 duoc san xuat boéi mPGES-1 ctia ngudi voi sy c6 mat cua san phém
thir nghiém duogc xac dinh bdi phuong phip HTRF (homogeneous time resolved
fluorescence), va hoat tinh ¢ ché enzym mPGES & nguoi theo sin phim thtr
nghiém duoc xac dinh.

1) Chudn bi mPGES-1 cua nguoi biéu hién doan vi thé té bao

Manh ADN chita mPGES-1 clia nguoi, ma dugc bd sung trinh tu phan cét
nhan biét BamHI ngay trudce khi dich ma codon khoi dau va trinh tu phan c&t nhan
biét EcoRI ngay sau khi dich md codon két thic duoc khuéch dai bang phuong
phép PCR (Polymease Chain Reaction — phan ung chudi polymeaza) béng cach st
dung ADN plasmit bidu hién mPGES-1 cua ngudi (pME-18S/iPGES-1) dugc
chuén bi néi bd lam khuén mAu. Manh ADN duge tinh ché dugc cét bang BamHI
va EcoRl, va duogc gin vao pcDNA3.1(+) (Invitrogen, s6 mau V790-20), duge cét
tuong t bang BamHI va EcoRI, st dung kit DNA Ligation ver.2.1 (Takara Bio, sb
mo hinh 6022). ADN plasmit biéu hién mPGES-1 cua nguoi dugc phan 13p tu
Escherichia coli DH5a (TOYOBO, sé md hinh DNA-903) duogc bién ddi bang san
phdm budc thu duge. Trinh ty bazo cia mPGES-1 cta ngudi dugc tich dong véi
vecto duoc x4c dinh bang phuong phap Dye Terminator st dung kit BigDye
Terminator v3.1 Cycle Sequencing (Applied Biosystems, #4337455). Trinh ty dugc
xé4c dinh 1a giéng véi trinh ty cta ving dich ma protein cua mPGES-1 cla nguoi
(mé sb nhan biét dic hiéu: NM_004878) dugc dang ky trong co s¢ dit liéu tham
khao NCBI.

ADN plasmit biéu hién MPGES-1 ctia ngudi dugc cdy chuyén vao cac té
bao ¢6 ngudn gbc tir budng trimg ctia chudt Hamster Trung Qubc (FreeStyle CHO-
S Cell, Invitrogen, #R800-07) bing cach st dung chit phan tmg chuyén gen
(FreeStyle MAX Reagent (Invitrogen, #16447-100)), va dugc ciy trong diéu kién
li¢c (8% CO,, 37°C) trong mdi trudng chira L-glutamin g8mmol/l (GIBCO FreeStyle
CHO Expression Medium, Invitrogen, #12651-022) trong thoi gian 48 gio.

Céc t& bao CHO-S dugc tao huyén phu trong chit dém ddng nhat (kali
phosphat ndéng d6 100mmol/l (pH 7,4), sucroza néng d6 250mmol/l, EDTA ndng
dd6 100mmol/l, EDTA hoan thién ty do (Roche, #1873580)). S dung may pha v&
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siéu A&m UD-201 (Tomy Seiko), cac té bao lo ling dugc pha v& & dau ra: 3, chu ky
lam viéc: 50 trong thoi gian 30 gidy. Chét két tia duoc loai bd bang cach ly tim
(1000xg, 5 phat, 4°C), va cht ndi trén bé mit dugc phén cch (5000xg, 10 phut,
4°C). Chét néi trén bé mit dugc phan céch tiép (105000xg, 60 phut, 4°C). Chat két
tia thu duoc duoc tao huyén phu trong chit dém tao huyén phu lai (kali phosphat
ndéng d6 100mmol/L (pH 7,4), sucroza néng d6 250mmol/L, EDTA noéng do
100mmol/L, glyxerol nong ¢ 10%) d8 dugce tiéu phan vi thé.

Nong do protein cua doan vi thé duoc xac dinh boi phuong phap Bradford
(kit thir nghiém Protein Assay kit, Bio-Rad). Poan vi thé nay duoc lam lanh dong
nhanh trong nito 1éng va dugc béo quan ¢ nhiét do -80°C. MPGES-1 cia nguoi
trong doan vi thé dugc phat hién bang Westen Blot st dung khang thé da dong
khang mPGES-1 cua thd (ThermoFisher Scientific, #PA1-10264).

2) Danh gia hoat tinh trc ché enzym mPGES & nguoi

Dung dich san pham thr nghiém dugc pha lodng bang dung dich kali
phosphat ndng d6 0,1mol/L, pH 7,4 (sau ddy dugc goi 1a KPB) hoac DMSO
(Nacalai Tesque, #13407-45) dugc b sung v6i lugng SuL/1d vao tAm d4y hinh chit
V ¢ 96 16 (Corning, #3363). Nong d6 DMSO cudi cung trong khi phan tung duoc
dit 12 2% (thé tich/thé tich). Ngoai ra, tiéu phin vi thé ctia cée té bao CHO-S bieu
hién mPGES-1 ctia ngudi, ma duoc pha loéng bing GSH dugc khir (dung dich
KPB ndng d6 12,5mmol/l, SIGMA, #G6529-25G) dé nong d protein 1a Sug/ml,
duoc b sung véi lugng 20 uL/16. Luong tiéu phén vi thé duoc sir dung ndm trong
khoang luong PGE2 dugc san xudt dudi céc diéu kién thir nghiém dugc biéu hién
dudi day va luong tiéu phdn vi thd duoc st dung biéu hién tuyén tinh. Chd tréng
duge bd sung GSH duge khtr (dung dich KPB ndéng do 12,5mmol/l) véi luong
20ul/15. Sau khi khudy & nhiét do trong phong trong thoi gian 10 phut, PGH2
(PGH2 duoc hoa tan trong axeton lanh dén ndng d6 100ug/ml va dugc pha lodng
bing D-PBS(-) (Nikken biomedical laboratory, #CM6201) dén nong d6 10pg/ml,
Cayman Chemical, #17020) duoc bd sung véi luong 25ul/13, va hon hgp duge dé
yén & nhiét do trong phong trong thoi gian 45 gidy. Thiéc (IT) clorua dihydrat
(2mg/ml dung dich axit xitric ndéng d6 10mmol/l, Wako Pure Chemical Industries,
Ltd., #204-01562) dugc bd sung véi lugng 50ul/18, va tAm nay duoc ldc nhe dé ket
thic phan Ung enzym.

Nong d6 ctia PGE2 trong hdn hop phan tmg enzym néu trén dugc xdc dinh
bang cach str dung thir nghiém Prostaglandin E2 (CISbio Bioassays, #62P2APEC)
theo phuong phap thu cong. V& tiéu chuén tham khao cho dudng cong phén tich,
PGE2 (Cayman Chemical, #14010) dugc st dung. St dung EnVision 2104 (Perkin
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Elmer), sy phat huynh quang dugc phén giai theo thoi gian ¢ 620nm va 665nm so
voi 4nh sang kich thich ¢ 337nm duoc x4c dinh. Néng d6 PGE2 duoc ngoai suy tir
duong cong phén tich PGE2. Gi4 tri trung binh cta ndng d6 PGE2 clia cic 16 dugc
xtr Iy mot cach lan lugt duge st dung lam dir liéu.

Hoat tinh @rc ché enzym mPGES-1 (%) clia sin pham thir nghiém duogc tinh
toan theo cong thurc 1 sau day.
[Cong thirc 1]
Hoat tinh trc ché enzym mPGES-1 (%) = (PGE24 - PGE2x)/(PGE24 - PGE25) x 100
PGE24: ndng d6 PGE2 cua 16 duge xu Ly bang ta duoc 1ong
PGE25: ndng d6 PGE2 ctia 13 trang
PGE2yx: nong d6 PGE2 cua 15 duoc xir Iy bang san pham thir nghiém

Gié tri ICso (ndng dd Grc ché 50%) cta san pham thtr nghiém duoc tinh todn
theo cong thire 2 sau day.
[Cong thuc 2]
Gid trj ICso=10010g10(D/B) x (50-0)/ (F = G) + log10(E)}
D: ndng d6 ctia san pham thir nghiém ma biéu hién hoat tinh khong thap hon mirc
tre ché 50% giita hai diém vuot qua mc e ché 50%
E: ndng do ctia san phdm thir nghiém ma bicu hién hoat tinh khéng 16n hon mic tre
ché 50% gitra hai diém qua sy tc ché 50%
F: hoat tinh trc ché enzym mPGES-1(%) khi ndng dd ciia san pham thir nghiém 1a
D
G: hoat tinh trc ché enzym mPGES-1(%) khi ndng d¢ ctia san pham thir nghiém
E

Céc két qua duoc bidu hién & bang 2-1 dén bang 2-5,
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Bang 2-1

Viduysé Hoat tinh tc ché enzym mPGES-1 ctia ngudi (nM)
1 0,9
2 1,1
3 2,1
4 12
5 1,1
6 0,4
7 1,0
8 0,7
9 0,7
10 1,7
11 0,2
12 3,2
13 21
14 1,2
15 0,5
16 0,4
17 67
18 5,3
19 3,3
20 30
21 3,9
22 0,9
23 7,2
24 1,6
25 3,1
26 0,7
27 0,7
28 1,8
29 0,8
30 0,8
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Bang 2-2
Vidu sb Hoat tinh (rc ché enzym mPGES-1 ctia ngudi (nM)
31 1,0
32 0,7
33 0,8
34 1,6
35 2,0
36 5,8
37 3,0
38 2,9
39 3,9
40 0,8
41 1,3
42 1,3
43 3,5
44 3,6
45 1,3
46 3,2
47 2,1
48 0,5
49 0,5
50 0,5
51 0,6
52 1,1
53 0,4
54 0,5
55 1,9
56 0,7
57 2,9
58 1,0
59 0,3
60 0,4
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Bang 2-3

Vi du sb Hoat tinh trc ché enzym mPGES-1 cta ngudi (nM)
61 0,5
62 1,0
63 1,7
64 1,6
65 1,1
66 0,7
67 2,8
68 0,6
69 2,3
70 1,5
71 0,7
72 5,3
73 4,2
74 1,3
75 1,8
76 1,3
77 0,8
78 1,2
79 4,6
80 2,7
81 2,1
82 7,2
83 5,0
84 2,0
85 4.9
86 1,8
87 52
88 19
89 3,7
90 2,1
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Bang 2-4

Vidy sd Hoat tinh trc ché enzym mPGES-1 ctia ngudi (nM)
91 4,6
92 0,5
93 1,3
94 1,0
95 1,9
96 0,8
97 3,8
98 1,2
99 1,7
100 0,9
101 2,1
102 1,1
103 2,4
104 5,4
105 1,5
106 3,6
107 2,6
108 2,4
109 3,2
110 3,7
111 1,5
112 3,3
113 1,8
114 3,1
115 1,3
116 1,2
117 1,6
118 0,4
119 1,8
120 1,8
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Bang 2-5
Vi du sb Hoat tinh Grc ché enzym mPGES-1 ctia nguoi (nM)
121 33
122 1,8
123 4,0
124 2,6
125 6,0
126 3,1
127 2,4
128 2,2
129 5,7
130 3,8
131 2,9
132 0,8
133 1,4
134 1,7
135 2,0
136 1,2
137 4,7
138 1,5
139 5,4
140 10
141 14
142 7,7
143 3,9
144 3,9
145 4,5

Vi du thir nghiém 2: Dénh gid hoat tinh (e ché san sinh PGE2 sir dung t€ bao A549

Té bao AS549 (Japan Health Sciences Foundation Research Resources
Bank), 1a dong té biao 14y tlr bénh ung thu phdi & ngudi, duge huyén phu trong méi
trudng thir nghiém (Ham’s F-12K (Wako, #080-08565) chira FBS 2% (Hyclone
Laboratories, #SH30910,03), 100 don vi/ml penixilin va 100pg/ml streptomyxin
(Invitrogen, #15140-122)), huyén phu nay dugc bd sung 2,5x10* té€ bao/100p1/16
vao dia 96 18 day tron (Corning, #353072), va dia nay duoc dé yén trong 20 gio
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trong ti 4p CO, dugc dat & nhiét d6 37°C. Mau thtr nghiém dugc pha lodng tuan tu
v6i DMSO (Nacalai Tesque, #13407-45), va tlep theo dugc pha loang 20 lan bang
moi tru:o’ng thtr ngh1em dé didu ché dung dich mau thtr nghiém cd ndng do gép 10
1An ndng dd cudi. Nong d6 DMSO cudi trong phan tmg duge thiét lap 1a 0,5% (thé
tich/thé tich). M6i trudng dugc loai bo khoi dia ma ¢ do cac té bao duoc bd sung
vao, mdi trudong thir nghiém méi duge bd sung 160p1/16 vao dia, va dia nay duoc dé
yén trong 10 phut trong ti ap CO. Tiép d6, dung dich mau thir nghlem duoc bd
sung 20ul/16 vao dia, va dia nay dugc dé yén trong 30 phit trong ti ap CO». Tiép
theo, IL-1p t&i t6 hop clia ngudi (R&D Systems, #201-LB) lam chét kich thich dé
tang cuong su san sinh PGE2 do sy gla tang muc biéu hién mRNA mPGES-1 dugc
bd sung & luong 20 pl/lo (ndéng do cudi 1a 1ng/ml) vao dia, va dia nay dugc dé yén
trong 18 gio trong tu ap CO,. Chét ndi lén trén bé mit duoc thu gom & lugng
180ul/13, va ndéng do PGE2 dugc do bang céch st dung thir nghiém Prostaglandin
E2 (CISbio Bioassays, #62P2APEC) theo hudng dan st dung. PGE2 (Cayman
Chemical, #14010) duoc st dung lam tiéu chuén tham khao cho dudng cong phan
tich. Str dung EnVision 2104 (Perkin Elmer), huynh quang phén giai theo thoi gian
& budce séng 620nm va 665nm so voi anh sang kich thich ¢ budce song 337nm dugc
do. Ndong d6 PGE2 dugc ngoai suy tir dudng cong phan tich PGE2. Gid tri trung
binh cua né)ng d6 PGE2 cua cic dia duge xur ly twong ng duoc st dung lam div
liéu. '

Hoat tinh @rc ché san sinh PGE2 (%) cua mau thr nghiém dugce tinh todn
theo cong thirc 3 sau day.
[Cong thire 3]
Hoat tinh (e ché san sinh PGE2 (%) = (PGE24 - PGE2x)/(PGE24 - PGE2p) x 100
PGE2,: Nong d6 PGE2 ciia 15 dugc xit ly bing chat mang
PGE25: Nong d6 PGE2 ctia 13 tréng (khdng bd sung IL-1 téi t6 hop cta ngudi)
PGE2x: Nong d6 PGE2 ctia 16 x ly bang mau thir nghiém

Tri s& ICso (ndng do trc ché 50%) ctia mau tht nghiém dugc tinh toan theo
cong thirc 4 sau day.
[Cong thirc 4]
Tri 56 ICso= 10002100/ E) * (0-9)/ (F-2) +10g10(®)}
D: ndng do ctia mau thir nghiém ma cho thdy hoat tinh trc ché khong thap hon 50%
gitta 2 diém tc ché 50% chéo.
E: ndng d6 ctia mau thr nghiém ma cho thdy hoat tinh (rc ché khong cao hon 50%
gifra 2 diém trc ché 50% chéo.
F: hoat tinh tic ché PGE2 (%) khi ndng d¢ ctia mAu thi nghiém la D

-102-



31421

G: hoat tinh ttc ché PGE2 (%) khi néng d6 ctia mau thir nghiém 14 E
Céc két qua duoc trinh bay trong bang 3-1 dén bang 3-5.
Bang 3-1

Vidusb Hoat tinh tGc ché san sinh PGE2 té bao (UM)
1 0,027
2 0,0086
3 0,027
4 0,0029
5 0,030
6 0,023
7 0,068
8 0,014
9 0,037
10 0,049
11 0,017
12 0,35
13 1,0

14 0,0047
15 0,12
16 0,034
17 1,3

18 0,26
19 0,0017
20 0,15
21 0,0022
22 0,016
23 0,0024
24 0,0082
25 0,0029
26 0,26
27 0,079
28 0,1

29 0,069
30 0,033
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Bang 3-2
Vi du sb Hoat tinh Grc ché san sinh PGE2 té bao (uM)
31 0,086
32 0,040
33 0,011
34 1,0
35 0,014
36 0,010
37 0,17
38 0,13
39 0,057
40 0,045
41 0,023
42 0,0079
43 0,0065
44 0,026
45 0,0080
46 0,0041
47 0,10
48 0,0027
49 0,0073
50 0,17
51 0,41
52 0,0060
53 0,0037
54 0,0029
55 0,0026
56 0,0026
57 0,0045
58 0,15
59 0,053
60 0,0083
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Bang 3-3
Vi du sb Hoat tinh tc ché san sinh PGE2 té bao (uM)
61 0,079
62 0,050
63 0,014
64 0,0053
65 0,0097
66 0,0038
67 0,0039
68 0,011
69 0,0081
70 0,056
71 0,0034
72 0,0059
73 >0,03 (47%)
74 0,029
75 0,032
76 0,088
77 0,044
78 0,0092
79 0,0026
80 0,0020
81 0,0050
82 0,0022
83 0,0027
84 0,0060
85 0,0035
86 0,0021
87 0,0029
88 0,0016
89 0,0025
90 0,0039
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Béang 3-4
Vi duy sb Hoat tinh tc ché san sinh PGE2 té bao (uM)
91 0,0040
92 0,090
93 0,030
94 0,059
95 0,017
96 0,061
97 0,0090
98 0,043
99 0,011
100 0,043
101 0,0079
102 0,025
103 0,0065
104 0,0049
105 0,015
106 0,0050
107 0,0021
108 0,0024
109 0,0018
110 0,0027
111 0,054
112 0,024
113 0,095
114 0,013
115 0,0066
116 0,0072
117 0,0042
118 0,017
119 0,0030
120 >0,03 (43%)
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Bang 3-5 ,
Vi du sb Hoat tinh trc ché san sinh PGE2 té bao (UM)
121 0,0079
122 0,019
123 0,0015
124 0,0025
125 0,0016
126 0,0025
127 0,0009
128 0,0013
129 0,0022
130 0,0012
131 0,0019
132 0,0048
133 0,0024
134 0,019
135 0,0054
136 0,010
137 0,0026
138 0,0084
139 0,0021
140 0,0008
141 0,0038
142 0,0021
143 0,0016
144 0,0016
145 0,0017

Vi du thir nghiém 3: Panh gi4 hiéu qua cia ché pham protaglandin trong thé dich
long ctia khi Cynomolgus

San pham thtr nghiém dugc hoa tan trong nudc mudi chia 0,5%
polysorbate 80 (Fluka) va d& diéu ché dung dich thudc nho mat (pH 7,0 — 8,0).
Truéc khi nho dung dich thudc nhé mét san pham thir nghiém, khi dyc
Cynomolgus duoc gy mé bing thudc gdy mé hit Escain (nhan hiéu thuong mai da
duoc ding ky) (do Pfizer Inc. san xuét, tén thong thuong: isofluran), gidc mac cua
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ca hai mit duge chich bang kim tiém 30G ndi véi éng thong silicon, va dich thé
long duge thu gom. Ngay sau khi thu gom dich thé 16ng, ta duge long hodc dung
dich thudc nhé mét duoc st dung 1 14n cho khi Cynomolgus bang cach nhd giot
(30l cho mdi mét) st dung micropipet, va phan tuyén 1& duoc ¢b dinh nhe bing
céch 4n nhe mi mét dudi trong khoang 15 gidy. Sau 5 phit, lipopolysacarit (LPS)
duoc dua vao khoang trude, va dich thé 1ong dugc thu gom dudi gdy mé. Mt bén
kia dugc xtr Iy theo céch twong tw. Nong d0 cia céc prostaglandin trong dich thé
16ng dugc do bang hé théng LC/MS/MS (sic ky 16ng siéu hiéu ning: Nexera (nhan
hiéu thuong mai di dugc ding ky) do Shimadzu Corporation san xudt, khéi pho:
QTRAP (nhan hi¢u thuong mai d3 dugc ding ky) 5500 do AB SCIEX san xudt), va
ty 16 ndng do cla ting ndng do prostaglandin so véi tdng cac ndng do clua tat ca
prostaglandin dugc tinh.

Vi du thir nghiém 4: Danh gid hoat tinh ctia tic nhén uc ché mPGES-1 d6i véi 4p
suét noi nhan binh thudng cua khi Cynomolgus :

Thtr nghiém nay duoc tién hanh st dung khi duc Cynomolgus

Dé loai trr anh huéng cua san phdm thir nghiém con lai, chu ky rta trdi
trong thoi gian 1 tuan duoc thiét 1ap gifra cc thtt nghiém. Vao ngay thu nghiém,
cac con khi duoc cho dn sau khi do 1an cudi.

San phim thir nghiém dugc hoa tan trong nudc mubi chia 0,5%
polysorbate 80 (Fluka) va dé didu ché dung dich thudc nhé mét. Nhém ta duoc 1ong
duoc st dung ta dugc long (nude mudi chira polysorbat 0,5%) béng phuong phép
tuong tur nhu & san phédm thir nghiém. D& 1am ddi chimg, dung dich thubc nho mét
Xalatan (nhin hiéu dd dugc dang ky) 0,005% (do Pfizer Inc. san xuét, tén thong
thudng: latanoprost) dugce st dung. San phém thir nghiém dugc cho sir dung mot
14n bang cach nhé gigt (30uL cho mdi mét) bang cach st dung micropipet. Moi ta
duoc 1éng va mau dbi chl’mg duoc str dung 1 14n bang cach nhd giot. Sau khi nho
giot, phin tuyén 1& dugc ¢b dinh nhe nhang bang cach a 4n nhe mi mét dudi trong
khoang 15 gidy. Mt bén kia duoc xt ly theo cach tuong tu. Ap suét trong mat
duoc do trude khi sir dung, va & céc thoi diém 2, 4, 8, 12 va 24 gio sau khi sir dung.
Trude khi do 4p sudt trong mét, dong vat dugc ¢b dinh trén ghé danh cho khi, va
duoc gy mé cuc bo bang cach truyén thudc gay mé bé mit dung cho mat (dung
dich thuéc nhd mét Benoxyl 0,4% (nhdn hiéu dd dugc déng ky), do Santen
Pharmaceutical Co., Ltd. san xuét, tén thong thudng: oxybuprocain hydroclorua).
Co co rit mi mét (do Handaya Co., Ltd. san xudt) dugc dit, va 4p suét trong mét &
c4 hai mét duoc do bing cach sir dung dung cu do nhén ap (Model30 Classic, do

Reichert Inc. san xuét).
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Su chénh léch vé 4p suét trong méat (AmmHg; & vi tri thap phan thir nhét) so
voi gid tri ngay trude khi st dung dugc xac dinh déi voi mdi mét duwoc do & moi
thoi diém do, gi4 tri trung binh & ca hai mét duoc tinh toan va ldy lam dit liéu dénh
gi4 cla cac thé. Pg léch trung binh va tiéu chuén (6 vi tri thap phan thir hai) cta sy
khac biét 4p suét trong mét dugc tinh toan ddi véi mdi nhom.

Vi du thir nghiém 5: Do d hoa tan
(1) Dung dich dém Britton-Robinson béo hoa (pH 8,5)

Mau thir nghiém dugc cén trong vi éng thiy tinh, va dugc phéan tan trong
dung dich dém Britton-Robinson (pH 8,5, 1,5ml) dé didu ché huyén phu. Huyén
phu nay duoc lic & nhiét d6 20°C trong 18 gid, va dugc loc qua thiét bi loc mang
(0,45um), va phén loc duoc st dung lam mau.

(2) Dung dich d&m Britton-Robinson (pH 8,5) chita polysorbat 80 0,5% khdi
luong/thé tich

Mau thir nghiém dugc can trong vi éng thiy tinh, va duoc phan tén trong
dung dich dém Britton-Robinson (pH 8,5, 1,5ml) chita polysorbat 80 0,5% khéi
luong/thé tich dé didu ché huyén phu. Huyén phi nay dugc lic & nhiét d6 20°C
trong 18 gio, va duogc loc qua thiét bi loc mang (0,45um), va phan loc dugc sir dung
lam mau.

(3) Biéu ché dung dich chuén va dung dich mau, va do d hoa tan

Dung dich mau duoc diéu ché bing cach pha lodng mot cach phi hgp mau
véi hdn hop chira nude/axetonitril (1:1). Dung dich chudn dugc diéu ché bang cach
can chinh x4c mAu thtr nghiém, va sau d6 pha lodng mau thir nghiém véi hdn hop
chtra nudc/axetonitril (1:1). Dung dich chuin va dung dich mau duoc phan tich
bang phép sic ky long, va ham lugng mau thr nghiém cta dung dich mau duoc
tinh todn theo phuong phap ngoai chudn, dua vao d6, do hoa tan duge xac dinh.

Céc két qua duoc trinh bay trong bang 4.

Bang 4
Vi du sb Do hoa tan polysorbat 80 0,5% (%) & d6 pH 8,5
66 0,136
71 0,057
79 0,157
81 0,071
107 0,032
131 0,109
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Céc vi du bao ché theo sang ché bao gdm cac ché phim sau day. Tuy nhién,

sang ché khong bi gidi han & cac vi dy bao ché nay.

Vi du bao ché 1 (san xuat vién nang)

1) Hop chét ctia vi du s6 48 30 mg
2) Xenluloza vi tinh thé 10 mg
3) Lactoza 19 mg
4) Magié stearat 1 mg

Céc thanh phan 1), 2), 3) va 4) dugc trdn va nap vao vién nang gelatin.

Vi du bao ché 2 (san xuat vién nén)

1) Hop chét cta vi du sb 48 10g
2) Lactoza 50g
3) Tinh bot ngd 15¢g
4) Canxi carmeloza 44 o
5) Magié stearat lg

Téng ham luong cta céc thanh phan 1), 2), 3) va 30g hop chat 4) dugc nhao
tron véi nude, duogce séy kho trong diéu kién chan khong va duogc ray. Bot da rdy bot
duoc tron voi 14g thanh phan 4) va 1g thanh phan 5), va hdn hop duge tao vién nén
bing mdy tao vién nén. Theo cach nay, thu duoc 1000 vién nén ma moi vién nén

chita 10mg hop chét ctia vi du s6 48.

Vi du bao ché 3 (san xuét thudc nhod mét)

trong 100ml thudc nhod mat

1) Hop chét ctia vi du s6 48 100 mg
2) Polysorbate 80 500 mg
3) Natri clorua 900 mg
4) Natri hydroxit luong thich hop
5) Nudc tinh khiét tiét tring luong thich hop

Céc thanh phan néu & trén dugc pha tron trong didu kién vo tring dén khi
do pH nam trong khoang tr 7,9 dén 8,1 dé tao ra thubc nhé mét.
Vi du bao ché 4 (san xuét thudc nhé mat)

trong 100ml thude nhod mat

1) Hop chét cta vi du s6 48 100 mg
2) Polysorbate 80 100 mg
3) Natri dihydro phosphat dihydrat 100 mg
4) Natri clorua 900 mg
5) Benzalkoni clorua 5mg
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6) Natri hydroxit luong thich hop
7) Nudc tinh khiét tiét tring luong thich hop

Céc thanh phéan néu trén dugc tron vo tring dén d6 pH nam trong khoang tur
7,9 dén 8,1 dé thu dugc thube nhd mit.

Vi du bao ché 5 (san xuét thudc nho mat)

trong 100ml thubc nho mat

1) Hop chét ctia vi du s6 48 100 mg

2) Axit boric 700 mg

3) Borax lugng thich hop
4) Natri clorua 500 mg

5) Natri edetat 0,05 mg

6) Benzalkoni clorua 0,0005 mg

7) Nuée tinh khiét tiét tring luong thich hop

Céc thanh phan néu trén duoc tron vo tring dén d6 pH nam trong khoang tir
7.9 dén 8,1 dé thu duoc thude nhd mit.

Kha ne'ing tmg dung trong cong nghiép

Do hop chét theo sang ché va mudi duoc dung ctia n6 c6 hoat tinh trc ché
mPGES-1, nén chiing ¢6 thé tao ra hiéu qua dugc dung dé phong ngtra hodc diéu tri
chiing dau, bénh thép khép, bénh viém xuong khop, sét, bénh Alzheimer, bénh da
X0 cing, chimg xo cing dong mach, bénh tdng nhan 4p, bénh téng huyét 4p mét,
bénh vdng mac thiéu mau cuc bo, bénh xo climg bi toan than, bénh ung thu bao
gdm bénh ung thu dai truc trang va/hodc cac bénh ma viéc ngén chan sy san xuét
PGE2 14 hitu hiéu.
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YEU CAU BAO HQ
1. Hop chét c6 cong thie [I-c], hodc mudi dugc dung ctia né:

trong do:
R'la:
(1) cong thue:
R1 aR1 b
‘{|<R1 c
trong do:
R!?1a Cy4 alkyl,
R!® 13 Cy4 alkyl hodc triflometyl, va
RI¢ la:
(a) Ci4 alkyl,
(b) Ci.4 floalkyl,
(¢) C.4 alkoxy, hodc
(d) C.4 alkoxy Cj.4 alkyl, hodc
(2) cong thtrc:

)n
R1d

trong do:

nlal,2,3,4hodc 5, va

R4 1a:

(a) flo,

(b) Ci4 alkyl,

(c) Ci4 floalkyl,

(d) C,4 alkoxy, hodc

(e) C1.4 alkoxy Cj4 alkyl,
R? 12 hydro, va
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R 14 1-metylbutyl hodc n-hexyl.

2. Hop chét hodc mudi dugc dung theo diém 1, trong d6 R' 12 cong thic:

1a

R1b
o« <k

trong do:

Rla la C1-4 alkyl,

R!® 13 C4 alkyl hodc triflometyl, va
RI¢1a:

(b) diflometyl hoac triflometyl, hodc

(c) metoxy.

3. Hop chét hoic mubi dugc dung theo diém 1, trong d6 R' 14 cong thirc:

)n
R1d

trong do:

nla3, 4 hoac 5, va
R!41a:

(a) flo,

(¢) Ci4 floalkyl,
(d) metoxy, hodc
(e) metoxymetyl.

4. Hop chét hodc mubi dugc dung theo diém 3, trong do:
nla3 hodc 4, va
R4 1a monoflometyl, diflometyl hodc triflometyl.

5. Hop chét theo diém 1 duoc chon tir céc cdng thic sau day:

O N Cl :
| H
NS Ny N F
| ' F
N\(N O F
OH ;
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hodc muoi dugc dung ctia no.

6. Hop chit hodc mudi dugc dung theo diém 5, trong d6 hop chit nay duoc thé hién
béng céng thirc:

7 e

7. Hop chét hodc mudi duoc dung theo diém 5, trong d6 hop chét nay dugc thé hién
béng cong thirc:

Ffuf@v#%

8. Hop chat hoic mudi dugc dung theo diém 35, trong d6 hop chit nay duoc thé hién
béang céng thirc:

i .

N =N

pe

9. Dugc pham chira hop chét hoic mudi duge dung theo diém bat ky trong sb cac
diém tir 1 dén 8, va chit mang dugc dung.

10. Thude e ché mPGES-1 chta hop chét hodc mudi duge dung theo diém bt ky
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trong so cac diém tir 1 dén 8.

11. Thubc diéu tri hodc phong ngira chimg dau, thip khép, sbt, viém xuong khop,
xo cung dong mach, bénh Alzheimer, da xo ctimg, tdng nhén 4p, tang huyét 4p mt,
bénh vong mac thiéu mau cuc bo, xo cing bi toan than va/hoic ung thu, ma chia
hop chét hodc mudi duge dung theo diém bét ky trong sb cac diém tir 1 dén 8.

12. Thudc diéu tri hodc phong ngira chimg ting nhan 4p va/hodc ting huyét 4p mit,
ma chira hop chét hosic mudi duoc dung theo diém bét ky trong sb céc diém tir 1
dén 8, va mdt hodc nhiéu loai thudc diéu tri tang nhan ap khac ¢ dang két hop.
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