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(57) Sang ch€ dé xuét hop chat c¢6 cong thic (I) hodc mudi duoc dung clia nd,
cling nhu dugc phdm hodc thanh phan dugc phdm chita hop chat niy 1am thanh
phan hoat tinh, c6 tic dung c ché xantin oxidaza va hitu dung trong diéu tri
hoac phong ngita cidc bénh gay ra boéi oxidaza xantin, nhu git, ting axit uric
mau, hoi chiing phan giai khéi u, soi tiét niéu, ting huyét 4p, roi loan m& mau,
tiéu dudng, bénh vé tim mach nhu xo ciing dong mach hoic suy tim, bénh vé
than nhu déi thdo dudng va bénh tuong tu, bénh vé h6 hdp nhu tic nghén phdi
man tinh va bénh tuong ty, bénh tv mién nhu bénh viém rudt, va bénh tuong tu.
[Trong cong thic nay, A, X, Y, Z, R, va R' dugc dinh nghia nhu dugc néu trong
diém 1]
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ra, chét &rc ché xantin oxidaza duoc ky vong s& hiru dung cho viéc diéu tri nhitng bénh
lién quan dén cac gdc tu do c6 oxy nhd hoat tinh trc ché su hinh thanh cac gbc tw do c6
oxy nay, vi du nhu dé diéu tri cac bénh tim mach nho hoat dong cdi thi€n chic néng
mach mau (Circulation. 2006; 114: 2508-2516).

Allopurinol va febuxostat dugc sir dung 14m sang nhu duoc phdm diéu tri chimng
tang axit uric mau, nhung allopurinpl da dugce bao cdo 1 c6 tac dung phu nhu hgi ching
Stevens-Johnson, hoai tir biéu bi nhiém déc, r6i loan chirc ning gan va r6i loan chirc
nang than (Nippon Rinsho, 2003; 61, Phu luc I: trang 197-201).

Vi vai tro 1a hop chét c6 hoat tinh trc ché xantin oxidaza, vi du, di c6 béo céo
vé hop chit phenyl pyrazol (Tai liéu sang ché tir 1 dén 3), va hop chét axit cacboxylic
triaryl (Tai liu sang ché tir 4 dén 7), va céc hop chit trong tw, ching han nhu hop chit
pyrazol ma trong d6 vong thom trung tim 12 vong benzen. Ngoai ra, d3 c6 bao cdo vé
hop chét pyrazol 12 mét di vong d6i trung tm vi du nhu hop chét 6-indolepyrazol (Tai
liéu séng ché 8).

Mit khéc, trong Tai liu phi sang ché 1 va 2, hop chit axit cacboxylic pyrazol c6

vong pyridin ¢ trung tdm da dugc bao cdo.

Danh sach tai lidu d6i chimng
Tai lidu sang ché |

Tai liéu séng ché 1: Céng bé don ding ky sang ché chua dugc thim dinh Nhat
Ban S59-95272

Tai lidu séng ché 2: Cong b quéc té sb 98/18765

Tai liéu séng ché 3: Cong bb don ding ky séng ché chua dugc thim dinh Nhat
Ban H10-310578

Tai liéu sang ché 4: Cong b qubc té s6 2007/043457

Tai liéu séng ché 5: Cong bb quéc té s6 2007/097403
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Tai léu sang ché 6: Cong b qudc té s6 2008/126770

Tai liéu sang ché 7: Cong bd qudc té s6 2008/126772

Tai liéu sang ché 8: Cong bd qudc té s6 2011/043568
Tai lidu phi sang ché

Tai liéu phi séng ché 1: Bioorganic Medicinal Chemistry Letters, 2006, tuyén tap
16(21), trang 5616-5620.

Tai lidu phi sang ché 2: Bioorganic Medicinal Chemistry Letters, 2006, tuyén tap

16(21), trang 5687-5690.

Bén chit ky thuit ciia sang ché
Vin dé k¥ thuat cin dugc giai quyét

Muc dich ctia sang ché 13 d& xuit hop chat cé hoat tinh tc ché xantin oxidaza.
Mot muc dich khac cia sang ché 1a d& xuét hop chét ¢6 hiéu qua cao trong viéc gidm
thiéu luong axit uric. Mot muc dich khéc nira cia sang ché 1a @& xudt hop chét hiru dung
1am chét diéu tri hoic phong ngira cic bénh lién quan dén xantin oxidaza nhu git, ting
aXit uric mau, héi chimg phén giai khéi u, soi tiét niéu, tang huyét ap, 16i loan m& mau,
tiéu duodng, cac bénh vé tim mach nhu xo cimg d6ng mach hodc suy tim, cic bénh vé
than nhu dai thio dudng, cic bénh vé ho hip nhu tic nghén phéi man tinh, bénh viém
rudt, hodc bénh ty mién.
Céch thirc giai quyét van dé

Sau qua trinh cén cl nghién ciu vé cac hop chit c6 hoat tinh trc ché xantin

oxidaza, cic tic gia sang ché dd hoan thanh séng ché nay dua trén cac phét hién: ring

mdt hop chit c6 cong thic (I) sau day



20859

4

R
NC™ 2" "N"\y—cooH
N\

(I) R?

D6 14 hop chit pyrazol cé cAu truc triaryl ba vong va cé vong trung tim 1& mot
vong pyridin c6 nguyén tr nito va dugc thé bang nhém xyano, c6 hoat tinh ic ché xantin
oxidaza; thém vao do 1a no ¢ hoat tinh rc ché xantin oxidaza méi di kém véi hiéu qua
tuyét voi trong viéc gidm thiéu axit uric; va hon thé nita 1a hoat tinh c ché xantin
oxidaza bén vitng c6 hiéu qua giam thiéu axit uric lau dai. Ngodi ra, cic nha sang ché
d3 hoan thanh sang ché nay dua trén phét hién rang hop chat pyrazol cé thé 1a mot chat
chira tri hoic phong bénh hitu dung cho gut, tang axit uric mau, hoi chimg phén giai
khdi u, soi tiét niéu, tang huyét ap, r6i loan m& mau, tiéu duong, cac bénh v& tim mach
nhu xo cirng dong mach hodc suy tim, cac bénh vé than nhu dai théo duong, cac bénh
v& ho hip nhu tic nghén phdi man tinh, bénh viém rudt, bénh tw mién, hodc céc bénh
tuong tu.

Tém tt céc tai liu da bac 10
Cac tai lidu da bée 16 hién nay thuong d& cap dén cac hop chit dugce biéu thi

bing cong thirc (I) sau day:

X

R
NC™ "2" "N™\y~cooH
N=

/
\ =<

(1) R
trong dé:
A 12 nhém Ce.10 aryl hodc nhém heteroaryl, trong d6 nhom aryl hodc nhém heteroaryl
c6 thé khong dugc thé hodc dugc thé bang tir 1 dén 3 nhém Q gidng nhau hoic khac

nhau va dugc chon tir nhém c6 chira nguyén ti halogen , -CN, -NO;z, nhém Ci.¢ alkyl,
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nhém Cs.7 xycloalkyl, nhém Ci.¢ halogenoalkyl group, nhém phenyl, -CH>-O-R?, -O-
R2, -0-C1.6 halogenoalkyl, -O-benzyl, -O-phenyl, -O-CO-R?, -NR*R*, -NH-CO-R?, -
CO2-R%, -CO-R?, -CO-NR’R?, -NH-S0-R?, -CO-aryl, -S-R?, -S02-C1.6 alkyl, va -SO»-
phenyl;
X, Y va Z 1a CR3 hodc nguyén tir nito, trong d6, mot trong sO X, Yvazla nguyén tu
nito va hai cht con lai 1a CR®;
R 13 nguyén tir hydro hodc nhom Ci.¢ alkyl;
R! 12 nguyén tit hydro, nhém amin, hodc nhém Ci.¢ alkyl;
R? 13 nguyén tit hydro hodc nhém Ci alkyl;
R3 va R* giéng nhau hoic khac nhau va 1a nguyén tir hydro hodc nhém Ci.¢ alkyl, trong
d6 R3 va R* c6 thé duogc két hop cung nhau dé ciing véi nguyén tit nito ma ching dugce
gén vao tao thanh mdt di vong no c6 chira nito; va
R’ 14 nguyén tir hydro, nguyén tir halogen, hodc nhom Ci¢ alkyl;
hoic mudi dugc dung cia no.

Cac tai liéu @3 boc 16 cling dé cap dén duogc phém chira mét hop chit c6 cong
thire (I) ¢ trén, hoac mot mudi du'(_yc dung cia nd, va mét chét mang dugc dung.

Céc tai lidu dd boc 16 cling dé cap dén chit (rc ché xantin oxidaza chira mdt hop
chét c6 cbng thirc (I) & trén, hodc mét mubi duoc dung clia né, lam thanh phﬁn hoat tinh.

Cac tai lidu d3 boc 16 cling dé cap dén hop chét dugc biéu thi bing cong thic (1)
& trén, hodc mudi duoc dung clia né 1am thanh phin hoat tinh duge sit dung trong diéu
tri hodc phong ngtra cac bénh lién quan dén xantin oxidaza, ching han nhu git, tang axit
uric mau, hoi chirng phan giai khéi v, soi tiét niéu, tang huyét ap, 161 loan m& mau, tiéu
duong, cac bénh vé tim mach nhu xo cimg déng mach hodc suy tim, cac bénh vé than
nhu dai théo dudng, cac bénh v& ho hip nhu tic nghén phdi man tinh, bénh viém rut,
hodc cac bénh tw mién.

Hon nita, cac tai liéu da bdc 16 cling dé cap dén hop chét c6 cong thirc (II) sau
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day ma c6 thé duoc sir dung nhur chat trung gian trong viéc san xuit hop chét c6 coéng

thirc (I) ¢ trén:

X

R
W "z NTNy—CooR®
N

—

/4
\ <

_ () R
trong do:
A 13 nhém Ce.10 aryl hodc nhom heteroaryl, trong ¢6 nhom aryl hodc nhém heteroaryl
khong dugc thé hodc dugc thé bang tir 1 dén 3 nhém Q gidng nhau hoic khic nhau va
dugc chén Vtir nhém cé chira nguyén tir halogen , -CN, -NO2, nhém Ci.¢ élkyl, nhém Cs.
7 xycloalkyl, nhém Ci.¢ halogenoalkyl group, nhém phenyl, -CH»-O-R?, -O-R?, -O-Ci6
halogenoalkyl, -O-benzyl, -O-phenyl, -O-CO-R?, -NR3R*, -NH-CO-R?, -C0O2-R?, -CO-
R2, -CO-NR?R?, -NH-S0»-R?, -CO-aryl, -S-R2, -SO»-C1.6 alkyl, va -SOz-phenyl;
X, Y, va Z 1a CR® hodc nguyén tir nito, trong d6, mét trong s6 X, Y, va Z 1a nguyén tir
nito vi hai chat con lai 1a CR®;
R 13 nguyén tir hydro hodc nhém Ci.6 alkyl;
R! 13 nguyén tir hydro, nhém amin, hodc nhém Ci.¢ alkyl;
R? 14 nguyén tir hydro hodc nhém Ci.¢ alkyl;
R3 va R* gidng nhau hoic khac nhau va 1a nguyén tir hydro hodc nhom Ci.s alkyl, trong
d6 R3 va R* ¢6 thé dugc két hop cung nhau dé cting véi nguyén tir nito ma chung dugce
gén vao tao thanh mot di vong no c6 chira nito; va
R’ 14 nguyén tir hydro, nguyén tir halogen, hoac nhém Ci.6 alkyl;
R® 1a nhém bao vé cia nhém cacboxyl; va
W 14 nguyén tir halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhom
triflometansulfonyloxy, hodc nhém xyano.

Hon nita, cAc tai liéu da boc 16 ciing d& cap dén hop chét c6 cong thirc (I11) sau
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day ma c6 thé dugc st dung nhu chét trung gian trong viéc san xuat hop chit ¢ cong
thic (I) ¢ trén:

X

/
_<

X

w 4

\

R
N\}—COOR®

S~

z—Z

R (m)

trong do,
X, Y, va Z 1a CR> hodc nguyén tir nito, trong d6, mdt trong s6 X, Y, vaZla nguyén tir
nito va hai chét con lai 1a CR%;
R 12 nguyén tit hydro hodc nhom Ci.6 alkyl;
R! 12 nguyén tit hydro, nhém amin, hodc nhém Ci.¢ alkyl;
RS 12 nguyén tir hydro, nguyén tir halogen, hodc nhém Ci.¢ alkyl;
R 1a nhém bao vé ciia nhém cacboxyl;
V 1 nguyén tir halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhom
triflometansulfonyloxy, nhém hydroxyl, hodc nhém benzyloxy; va
W 13 nguyén tir halogen, nhém metansulfonyloxy, nhom p-.toluensulfonyloxy, nhém
triflometansulfonyloxy, hodc nhém Xyano.

Hon nita, chc tai liéu d3 boc 16 ciing d& cap dén hop chét c6 cong thuc (IV) sau
day ma cé thé dugc sir dung nhu chét trung gian trong viéc sén xuit hop chét c6 cong

thic (I) néu trén:

trong do:
A 12 nhém Ce.10 aryl hodc nhém heteroaryl, trong d6 nhém aryl hogc nhém heteroaryl

khéng duge thé hodc dugc thé bing tir 1 dén 3 nhém Q gidng nhau hodc khic nhau va
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duoc chon tir nhém gdm cé nguyén tir halogen, -CN, -NO2, nhém Ci. alkyl, nhém Cs.;
xycloalkyl, nhém Ci.¢ halogenoalkyl, nhém phenyl, -CH2-O-R?, -O-R?, -O-Cis
halogenoalkyl, -O-benzyl, -O-phenyl, -O-CO-R2, -NR?R*, -NH-CO-R?, -CO»-R?, -CO-
R2, -CO-NR3R*, -NH-S0,-R?, -CO-aryl, -S-R?, -S0»-C1.6 alkyl, va -SO2-phenyl;
X, Y, va Z 1a CR? hodc nguyén ti nito, trong d6, mot trong s6 X, Y, va Z 1a nguyén tir
nito va hai chét con lai 13 CR5;
R? 14 nguyén tir hydro hodc nhéﬁ Ci.s alkyl;
R3 va R* gidng nhau hoic khac nhau va 1 nguyén ti hydro hodc nhém Ci.¢ alkyl, trong
d6 R3 va R* ¢6 thé duge két hop cling nhau dé cung véi nguyén tir nito ma chiing dugce
gén vao tao thanh mét di vong no c6 chira nito; va
R’ 12 nguyén tit hydro, nguyén tir halogen, hodc nhém Ci. alkyl; va
X? 1a nguyén tir halogen, nhom metansulfonyloxy, nhom p-toluensulfonyloxy, hodc
nhom triflometansulfonyloxy.
Sang ché duoc xac dinh theo cac yéu cau bao ho.

Theo diém 1, séng ché d& xudt hop chét c6 cong thirc (I) sau ddy hoic mubi duge dung

cta no:
Xeo,
TS
=
NC™ "Z" "Ny -cooH
N>~
(1) R!
trong d6:

A 13 nhém phenyl, ma c6 thé khong duogc thé hoic dugc thé bang 1 dén 3 nhém Q ma
gidng nhau hoic khic nhau va dugc chon tir nhém bao gbm nguyén tir halogen, nhém

C1.6 alkyl, nhém Cs.7 xycloalkyl, nhém Ci.¢ halogenoalkyl, nhém phenyl, -0-R?, va -O-
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C1.6 halogenoalkyl;
XvaZlaCH, vay la nguyén tir nito;
R 1a nguyén tir hydro;
R! 13 nguyén tit hydro; va
R? 14 nguyén tir hydro hodc nhém Ci.¢ alkyl.
Theo diém 5, séng ché ciing d& xuat dugc phim chira hop chit theo diém bét ky trong
s6 cac diém tir 1 dén 4, hodc mudi duoc dung cﬁa n6, va mot chat mang dugc dung.
Theo diém 6, sang ché ciing dé xuét chat trc ché xantin oxidaza chira hop chét theo diém
bét ky trong s6 cac diém tir 1 dén 4, hoic mubi duoc dung cia né, lam thanh phﬁn hoat
tinh.

Theo diém 7, séng ché ciing d& xuit hop chit cé cong thirc (IT):

O

R
W" "Z" N"\y—CooR®
N\

\

(o) R!

ma c6 thé dugc sir dung lam chét trung gian trong qué trinh san xuit mot cach truc tiép
hop chét c6 cong thirc (I) trén day:

trong doé: |

A 1a nhom phenyl, ma cé thd khéng duoc thé hodc dugc thé bang tir 1 dén 3 nhém Q ma
giéng nhau hoic khic nhau va dugc chon tir nhém bao gdm nguyén tir halogen, nhém
Ci-6 alkyl, nhém Cs.7 xycloalkyl, nhém Cj.¢ halogenoalkyl, nhom phenyl, -O-R?, va -
O-Ci.6 halogenoalkyl;

X vaZlaCH, vaY languyén tir nito;

R 1a nguyén tir hydro;

R! 12 nguyén tir hydro;

-10-
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R? 14 nguyén tir hydro hodc nhém Ci alkyl;

R® 12 nhém bao vé ctia nhom cacboxyl; va

W 1a nguyén tir halogen, nhom metansulfonyloxy, nhém p-toluensulfonyloxy, nhom
triflometansulfonyloxy, hodac nhom xyano,

trong d6 nhdm bao v€ ciia nhém cacboxyl duge chon tir nhém bao gém nhém metyl,
nhom etyl, nhém isopropyl, nhom heptyl, nhém t-butyl, nhdm metoxymetyl, nhéom
metylthiometyl, nhdm metoxyetoxymetyl, nhom metoxyetyl, ﬂhém benzyl, va nhom t-

butyldimetylsilyl.

Theo diém 8, sang ché ciing dé xuit hop chét duoc biéu thi bai cong thirc (IT1):
V.

X

W V4

Xs
SY

\

R
N\y—COOR®

—

R (Im)

z—=

ma c6 thé dugc st dung lam chit trung gian trong qua trinh san xudt hop chit c6 cong
thac (I) trén day:

trong do,

X vaZlaCH, vay languyén t nito;

~ Rlanguyén t hydro;

R! 14 nguyén tir hydro;

R® 1a nhém bao vé ciia nhom cacboxyl;

V 14 nguyén tir halogen, nhom metansulfonyloxy, nhom p—toluensulfonyloxy, nhom
triflometansulfonyloxy, nhém hydroxyl, hodc nhém benzyloxy; va

W 13 nguyén t halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém

triflorometansulfonyloxy, hodc nhém xyano,

-11-
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trong d6 nhom bao vé ciia nhém cacboxyl duge chon tir nhém bao gém nhém metyl,
nhém etyl, nhdm isopropyl, nhém heptyl, nhém t-butyl, nhém metoxymetyl, nhém
metylthiometyl, nhdm metoxyetoxymetyl, nhém metoxyetyl, nhém benzyl, va nhom t-

butyldimetylsilyl.

Hiéu qua c6 lgi cua sang ché

Sang ché d& xuét hop chit méi ¢6 hoat tinh e ché xantin oxidaza Vuo“t trdi va
phuong phép san xuit hgp chit nay. Ngoai ra, hop chét cia sang ché ciing hiru dung nhur
duoc phdm diéu tri hoic phong ngira céc bénh lién quan dén xantin oxidaza nhu git,
tang axit uric mau, hdi chirng phan gii khdi u, soi tiét niéu, ting huyét p, réi loan m&
mAu, tiéu duong, cac bénh vé tim mach nhu xo cirng dong mach hodc suy tim, cic bénh
v& than nhu d4i thdo dudng, cac bénh v& hé hip nhur tic nghén phdi man tinh, bénh viém

rudt, hoac bénh tu mién.

M3 ta chi tiét sang ché

Céc thuat ngir dung riéng hodc két hop ciing nhau trong mé ta ndy s& dugc giai
thich sau day. Viéc giai thich mdi phan tir thé 14 chung cho timg phan tir thé trix khi ¢6
quy dinh khac. Néu hop chét kha bién ton tai trong mdt nhin t5 cAu thanh tuy chon ciia
nguyén t6 cél_l thanh tuy y, dinh nghia nay s€ 1a doc 14p trong mdi nguyén t6 ciu thanh.
Hon nita, sy két hop ciia cac phin tir thé va hop chat kha bién 1a duoc phép chi khi su
két hop d6 tao ra hop chit én dinh v& mit hoa hoc.

Théng thudng, theo nghia rdng, “xantin oxidaza” la enzym xtic tdc cho cac phan
tng oxy hoéa hypoxantin thanh xantin va oxy héa xantin thanh axit uric, va theo nghia
hep, “xantin oxidaza” la xantin oxidoreductaza loai oxidaza ma 1a mét trong cac enzym
xuc tdc cac phan tmg tuong tu. Trong sang ché nay, “xantin oxidaza” néi chung 13 enzym

xuc tac phan ing oxy héa hypoxantin thanh xantin va tiép theo thanh axit uric, trir trudng

-12-
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hop c6 ghi chi khac. Xantin oxidoreductaza xuc tac céc phan ting nhu viy bao gbm 2
loai 13 loai oxidaza va loai dehydrogenaza. Ca 2 loai enzym nay déu thudc “xantin
oxidaza” clia sdng ché. Trong “hoat tinh &c ché xantin oxidaza”, “chét wrc ché xantin
oxidaza”, va cic thuat ngit tuong tu, “xantin oxidaza” mang nghia tuong tu nhu dugc
néu ¢ trén, trir truong hop cé ghi chu khac.

Theo muc dich cia sang ché, thuat ngit “nhém aryl” c6 nghia 1a nhém duge tao
thanh bang cich loai bé mot trong sb cac nguyén tir hydro dugc lién két véi mot vong
hydrocacbon thom. Cac nhém Ce.10 aryl bao gdm, vi du, cic nhém phenyl, naphtyl,
indenyl, tetrahydronaphtyl, indanyl, nhém azulenyl, va cac nhom tuong tu.

Theo muyc dich clia sang ché nay, thuat ngit “nhém di vong” ¢6 nghia 13 hé théng
di vong don vong hodc hai vong co tir 3 dén 10 nguyén tir cia mét chat thom chira tir 1
dén 5 di nguyén tir dugc chon tir nhém gdm cac nguyén tir oxy, luu huynh va nito. “Mot
hé thdng di vong don vong hodc hai vong c6 tir 3 dén 10 nguyén tir ciia mét chét thom”
chi nhém don tri thu dugc bing cach loai bé nguyén tit hydro khoi mét di vong thom
don vong ho#c hai vong c6 tir 3 dén 10 nguyén tir va cé tir 1 dén 5 nguyén tir khac nhau
duoc chon tir nhém gdm cac nguyén tir oxy, luu huynh va nito. Trong trrdng hop cla
nhém heteroaryl hai vong, néu mét trong cac vong 13 mot vong thom hoac mét di vong
thom, vong con lai co thé ¢6 ciu tric vong khong thom. S luong céc di nguyén tir tuong
ung va su két hop ciia chung trong nhom heteroaryl nhu vay khong bi gioi han cu thé
mién 1 chiing ¢ thé tao thanh mot phén vong voi mot sb luong nguyén tir 3 dugc xic
" dinh tru6c va tdn tai 6n dinh v& mit hoa hoc. Cac nhém di vong bao gdm, vi du, céc
nhém pyridyl, pyrazyl, pyrimidyl, pyridazinyl, furyl, thienyl, pyrazolyl, 13-
dioxaindanyl, isoxazolyl, isothiazolyl, benzofuranyl, isobenzofuryl, benzothienyl,
indolyl, isoindolyl, chromanyl, benzothiazolyl, benzimidazolyl, benzoxazolyl, pyranyl,
imidazolyl, oxazolyl, thiazolyl, triazinyl, triazolyl, furazanyl, thiadiazolyl,

dihydrobenzofuryl, ~dihydroisobenzofuryl, ~dihydroquinolyl, dihydroisoquinolyl,

-13-
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dihydrobenzoxazolyl, dihydropteridinyl, benzoxazolyl, benzisoxazolyl,
benzodioxazolyl, quinolyl, isoquinolyl, benzotriazolyl, pteridinyl, purinyl, quinoxalinyl,
quinazolinyl, cinnolinyl, tetrazolyl, va cac nhom tuong tu.

Theo muc dich ciia séng ché nay, thuit ngit “nguyén ti halogen” c6 nghia 1a
nguyén tir flo, clo, brom, hodc iot. |

Theo muc dich cta sang ché nay, thuit ngit “nhém alkyl” ¢ nghia 12 nhém
hydrocacbon béo don tri tuyén tinh bao hoa hoic phin nhanh. Cic nhém Ci.s alkyl bao
gém, vi du, cac nhém metyl, etyl, n-propyl, n-butyl, n-pentyl, n-hexyl, isopropyl,
isobutyl, s-butyl, t-butyl, isopentyl, 2-metylbutyl, neopentyl, 1-etylpropyl, 4-
metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, 3,3-dimetylbutyl, 2,2-
dimetylbutyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,3-dimetylbutyl,
1-etylbutyl, 2-etylbutyl, t-pentyl, nhém isohexyl, va cic nhom tuong tu.

Theo myc dich cia sang ché nay, thuat ngit “nhém alkylen” c6 nghia la nhém
hydrocacbon béo hoa tri hai tuyén tinh bdo hoa hodc phan nhanh c6 tir 1 dén 6 nguyén
tir cacbon. Cac nhém Ci¢alkylen bao gdm, vi du, cdc nhém metylen, etylen, n-propylen,
isopropylen, n-pentylen, n-hexylen, va cidc nhom tuong tu.

Theo muc dich cia sang ché ndy, thuat ngit “nhém xycloalkyl” ¢ nghia la nhém
hydrocacbon bdo hoa tudn hoan. Cac nhém Cs7 xycloalkyl bao gdm, vi du, cic nhém
xyclopropyl, xyclobutyl, xyclopentyl, xyclqhexyl, xycloheptyl, va cac nhom tuong tu.

Theo muc dich cta sang ché nay, thuit ngit “nhém halogenoalkyl” c6 nghia la
nhém alkyl dugc thé bing mdt hoic nhiéu nguyén tir halogen. Cic nhém Cis
halogenoalkyl bao gdm, vi du, cic nhém triflometyl, diflometyl, va cdc nhém tuong tu.

Theo muc dich cta sang ché nay, thuat ngit “di vong no c6 chira nito” c6 nghia
1a mdt di vong no hay khong bdo hoa mot phén c6 tir 5 dén 8 nguyén tir ma chira mot
nguyén tr nito va hon nira c6 thé chira di nguyén tit dugc chon tlir nhém gbm cac nguyén

tir nito, luu huynh va oxy, va bao gdm céc vong, vi du, pyrolidin, piperidin, piperazin,
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azepan, diazepan, azocan, morpholin, thiomorpholin, vong tetrahydropyridin, va céc
nhom tuong tu.

Trong thuat ngir “di vong no c¢6 chira nito” néu trén, nguyén t& luu huynh ma la
nguyén tir vong c6 thé bi oxy hoa dé tao thanh mét oxit hay mot dioxit, hodc nguyén tir
nito c6 thé bi oxy héa dé tao thanh mét oxit.

Trong sang ché, thuat nglr “nhoém bao vé ciia nhém cacboxyl”, vi dy, 1a nhém
bao vé chung cua nhém cacboxyl ma da duge mé ta trong PROTECTIVE GROUPS
ORGANIC SYNTHESIS, tai ban 14n th 3, John Wiley&Sons. Inc. Céc vi du vé nhém
bao vé nay bao gdm nhém metyl, nhém etyl, nhém isopropyl, nhém heptyl, nhém t-
butyl, nhém metoxymetyl, nhom metylthiometyl, nhém metoxyetoxymetyl, nhém
metoxyetyl, nhom benzyl, nhém t-butyldimetylsilyl, va cdc nhém tuwong tu. Trong cic
hop chét c6 cong thire (IT) va (I1I) cta yéu cau bao ho sang ché, nhém bao vé ctia nhém
cacboxyl duoc chon tir nhém bao gdm nhém metyl, nhém etyl, nhém isopropyl, nhém
heptyl, nhém t-butyl, nhom metoxymetyl, nhém metylthiometyl, nhom
 metoxyetoxymetyl, nhém metoxyetyl, nhém benzyl, va nhém t-butyldimetylsilyl.

Trong cong thire (I) cua sang ché, A 13 nhém phenyl, ma c6 thé khong duge thé
hoic dugc thé b%lng 1 ¢én 3 nhém Q giéng nhau hodc khac nhau va dugc chon tir nhdm
bao gém nguyén tt halogen, nhém Ci¢ alkyl, nhém C;.7 xycloalkyl, nhom Cis
halogenoalkyl, nhém phenyl, -O-R?, va -0-Ci.6 halogenoalkyl. Trong truong hop ma &
d6 A duoc thé véi Q, s6 luong Q tét hon 13 1 hodc 2. TSt hon nita néu A khéng duge thé
hoac duogc thé véi (c4c) nhém Q d3 dwgc chon tir nhém bao gém nguyén tir halogen,
nhom metyl, va nhdm metoxy. V& cac nguyén tir halogen thi nguyén tir flo 1a t6t hon ca.

A dic biét tot hon, vi du, ¢o thé cb cac cong thirc cau truc sau day.

OMe
O, CL @ T ﬁj L &
A N
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Trong cong thirc (I) néu trén, R 1a nguyén tir hydro.

Trong cong thitc (I) néu trén, R' 14 nguyén tir hydro.

Trong cong thirc (I) néu trén, R? 12 nguyén tir hydro, hodc nhém Ci.6 alkyl. Mac
di nhitng vi du cu thé cia “nhém Ci.¢ alkyl” dd dugc dinh nghia & trén, “cac nhém Cis
alkyl” t6t hon bao gdm cic nhém metyl, etyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
isopropyl, isobutyl, s-butyl, t-butyl, isopentyl, 2-metylbutyl, neopentyl, 1-etylpropyl, 4-
metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, 3,3-dimetylbutyl, 2,2-
dimetylbutyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,3-dimetylbutyl,
1-etylbutyl, 2-etylbutyl, t-pentyl, isohexyl, va cic nhém tuong tur. R? t6t hon nén 1a
nguyén tir hydro hodc nhom rﬁetyl, va dic biét tot hon nén 1a nhém metyl.

Trong cong thic (1) néu trén, X va Z 1a CH, va Y 1a nguyén tur nito.

Trong cong thirc (I) néu trén, khi ¢ su kéthop ciaA, Q,R, R, R%, X, Y va Z,
su két hop gitta céc nhom tét hon, ma méi nhém trong s6 d6 da duge mé ta & trén, 1a su
két hop t5t hon, va su két hop gifta céc nhém da duge mé ta 1a tét hon nita 1a sw két hop
tt hon nita. Su két hop khi ma A va R! trong cAu tric cong thirc (I) cia sy két hop céc
nhém tét hon duoc thé bai cic nhém dic biét tdt hon 13 mét su két hop dic biét tt hon.

Céc hop chét clia séng ché nay 1a nhitng hop chét thé hién hoat tinh trc ché xantin
oxidaza tuyét voi. Ngoai ra, cac hop chét cua sang ché ciing c6 tac dung giam néng do
axit uric tuyét voi. Hon nita, cac hgp chit cuia sang ché con c6 kha ning giéﬁl thiéu ndng
d6 axit uric bén vitng trong thdi gian dai.

Nhimg vi du cu thé vé céc hop chit tot hon c6 thé bao gbm cac hop chét sau day.
Céc hop chit ma khong thudc pham vi yéu cAu bao hd dugc cung cép dudi day chi nhim

tham khao.
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Hop chit so Ciautruc Tén hgp chd
1 | Axit 1-{4-xyano-5-phsnylpyndm-2-
P R e yl}-1H-pyrazol-4-cacboxylic
N = \ H
N=
2 P Axit +-[4-xyano-5-(4-
£ | methoxyphenylpyridin-2-yl}-1H-
Z ™ N ’ pyrazol-4-cacbhoxylic
N \
N=
Axit 1[4-xyano-5-(2-
a ethoxyphenylpyridin-2-yil-1H-
., /ﬁ/& pyrazol-4cachoxylic
N? H
=
= 0 Axit +{4-xyano-5-(2-
4 | metylphenyl)pyridin-2yi}-1H-
& = R H pyrazol-4-cachoxylic
N \
N=
ra o Axit 1-[4-xyano-5-(2-
5 I florophenylpyridin-2-yI}-1H-
& = N ' pyrazol-4-cacboxylic
N \
N=
6 7 Axit +[4-xyano-5-(2-
= | clorophenyl)pyridin-2-yl}-1H-
P R 2 ; pyrazol-4-cachoxylic
N
M=
4
O Axit +4-xyano-5-(2-
z methoxyphenyl)pyridin-2-yi]-1H-
P pyrazole-4-cacboxylic
N =
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Hop chat s6 Catrac Ténhgp chd
F
Axit 1-{4-xyano-5-f2-
8 & (trifloromet yl)phenyl]pyridin-2-
- | N yii-1H-pyrazol-4- cacboxylic
& H
N 1
f=
~V
Axit 1-{d-xyano-5-[2-
q (trifloromethoxy)phenyllpyridin-
i 2-y(}-1H-pyrazol-4-cacboxylic
N h__ H
Axit 1{4-xyano-5(3-
il Z | metylphenyl)pyridin-24i]-1H-
& N N pyrazol-4-cadboxylic
N 1 H
N=
F
Axit 1-{4-xyano-5(3-
n & flerophenyl)pyridin 2-yl}-1H-
e ) /5&0 |pyrazol-4-cadboxylic
& H
N \
=
c
Axit 1{4-xyano-63-
12 & clorophenylpyridin-2-yl}-1H-
razol-4-cadboxylic
& S v ﬁj}’ Joy Xyl
N \ H
=
o
. g Axit 1-{4-xyano-5{3-
X O methoxyphenyl)pyridin-2-yij-1H-
P E/K pyrazol-4-cadboxylic
N 3 H
.
= Axit 1-[d-xyano-5{4-
4 o | metylphenyl}pyridin-241]-1H-
& X pyrazol-4-cacboxylic
N \ H
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Hep chit sd Céu tric Tén hgpchd

C

o Axit 1-[4-xyano-5(4-
' clorophenyl)pyridin2-yl}-1H-
pyrazol4-cachoxylic

HO

Lé]
b
\ H

N—

Axit 1-[4-xyano-5{(4-
| 9 hidroxyphenyl)pyridin-2-yl]-1H-
o'

\ H
=

pyrazok4-cacboxylic

Axit 1-[4-xyano-5{2-ethoxy-6-
florophenyl)pyridin-24i]-1H.
pyrazoH4-cacboxylic

Axit 1-[4-xyano-5-{2-floro-6-
methoxyphenyl)pyridin-2-yi}-1H-
pyrazol4-cacboxylic

Axit 1-[4-xyano-5-{2-floro-3-
== methoxyphenyl)pyridin-2yl]-1H-
| % pyrazoh4-cacboxylic
H

£

Axit 1-J4-xyano-5{(2,3-
difiorophenyl)pyndin-2-yi}-1H-
pyrazok4-cachoxylic

21 Axit 1-[4-xyano-S-{thiophen-3-
£l yhpyridin-2+il-1H-pyrazol4-
X cacboxylic
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Hop chit sd

Céu tric

Tén hgp chd

R3S

Axit +4-syano-5-{3-
maetylthiophen-2-yl)pyridin-2-
yi}-1H-pyrazokd-cachoxylic

Axit 1{4-xyano-5-{furan-3-
ylpyridin-2-yi]-1H-pyrazol-4-
cachoxylic

B

Axit 1{4-xyano-5-{3-methoxypyridin-
4-yhpyridin-2-yl]-1H-pyrazol-4-
cachoxylic

Axit 1-{4-xyano-5-{pyridin-3-
yipyridin-2-yl}-1H-pyrazol-4-
cacboxylic

Axit +{4-xyano-5-phenylpyridin-2-
yi}-3-metyl- 1H-pyrazo-4-
cachoxylic

Axit 1-{4-xyano-5-phenylpyridin-2-
yi)-3-{propan-2-yl}-1H-pyrazelk
4-cachoxylic

Axit +{4-xyano-5-phenylpyridin-2-
yl)-3,5dimetyl-1H-pyrazol4-
cachoxylic




Hop chit sd Cau trdc Tén hgp cha
Axit 1-{4-xyano-6-(4-
29 florophenyl)pyridin-2-yi-1H-
pyrazol-4-cachoxylic
Axit 1{4-xyano-5-(3-
0 sthoxyphenyl)pyridin-2-ylF 1H-
pyrazol-4-cacboxylic
Axit 1-{4-xyano-5-(3-
EL propoxyphenyl)pyridin-2y}-1H-
pyrazol-4-cacboxylic
d Axit 1-{4-xyano-5-(2,4-
32 ) o diflorophenyl)pyridin-2-yi}-1H-
N & i N pyrazol-4-cacboxylic
N o= H
= Axit 1-{4-xyano-5-(2-floro-4-
33 ) o Imetylphenyl)pyridin-2yI}-1H-
& i\>_< pyrazol-4-cachoxylic
N 1
N>~/ oH
34 o Axit 1-{4-xyano-5(2-floro-5-
= S | o |metylphenylpyridin-2yT}-1H-
N }4 pyrazol-4-cachoxylic
f*} = OH
Axit +{4-xyano-5-(2,5-
=) | P o difloraphenylypyridin-2-y1F1H-
yrazol-4-cacboxylic
=N T
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Hop chit sé

Cautroc

Tén hgp cha

Axit +{4-xyano-54(2-floro-3-
|metylphenyl)pyridin-2 yi}-1H-
pyrazol-4-cachoxylic

Axit 1-{4-xyano-5-{4-floro-3-
jmatyiphenyl)pyridin-2+41}-1H-
pyrazol-4-cacboxylic

Axit 1{4-xyano-6+(2,3- :
dimetylphenyl)pyridin-2-yl)-1H-
pyrazol-4-cacboxylic

Axit 1{4-xyano-5-{3-floro-4-

metylphenyl)pyridin-24i}-1H-
pyrazol-4-cacboxylic

&

Axit 1-{4-xyano-5-(3-cloro-4-
florophenyl)pyridin-2-y[}-1H-
pyrazol-4-cacboxylic

€l

Axit H4-xyano-5{(3-cloro-2-
fiorophenyl)pyridin 2-yi}-1H-
pyrazol-4-cacboxylic

HO

A
N=/ oH

Axit 1-{5-(4-cacboxyphenyl}4-
xyanapyridin-2+yi}-1H-pyrazol
4-cachoxylic
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:F
F
O Axit 1-{4 xyano-5{4-
43 O (triflorometylyphenyl]pyridin-2-
= }g yl}tH-pyrazol4-cacboxylic
N =
N OH
s>ro
F F Z Axit 1-{4 xyano-5{4-
44 | (trifloromethoxy)phenyllpyridin-
- e 0 2y1}-1H-pyrazol-4-cadhoxylic
S
N OH
. F
= Axit 1-{4 xyano-5{3-
43 Foe s ) o |(riflorometyphenylipyridin-2-
NF (\>_< yi}H-pyrazok4-cachoxylic
N=/ 0oH
F
F /]\0 ~ Axit 1-{4 xy ano-5{3-
46 S ! (difioromethoxy)phenyllpyridin-2-
NZ }g yI}-1H-pyrazol4-cacboxylic
N/ on
& Axit 1-{4 xyano-5{4-{propan 2-
a7 ) yl)phenylpyridin2-yl}-1H-
% 9 pyrazok4-cacboxylic
TN OHA
N o OH
Axit 1-{4 xyano-5{3-(propan-2-
- 48 ylphenyl]pyridin2-yl}-1H-
’ pyrazoH-cachoxylic
A
N OH
F
‘ Axit 1-{4-xyano-S-{4-floro-2-
A O metylphenyl)pyridin-2-yi}-1H-
& N pyrazok4-cachoxylic
N N== H
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Hop chit sé

Tén hgp cha

Axit 1-{4-xyano-5-(4-floro-2-
methoxyphenyhpyridin-2-yi]-1H-
pyrazol-d4-cacboxylic

Cl

Axit 1-[4-xyano-5-{4-cloro-3-
maetylphenyl)pyridin-2-yl}-1H-
pyrazol-4-cachoxylic

Axit 1-{4-xyano-S{4-propan-2-
yloxy)phenyl]pyridin-2-yl}-1H-
pyrazol-d-cacboxylic

I3

Axit 1-5-(4 -tert-butylphenyl)-4-
xyanopyridin-2-yi}-1H-pyrazol-
4-cacboxylic

Axit 1-[4-xyano-5-{4-
phenoxyphenylpyridin-2-yi]-1H-
pyrazol-4-cacboxylic

&

Axit 1-{4-xyano-5{4-

{mathoxymethyfphenyl]pyridin-2-
yi}-1H-pyrazol-4-cacboxylic

Axit 1-{4-xyano-5{3-(propan-2
yhphenyllpyndin-2-yi}-1H-
pyrazol-4-cachoxylic
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Hop chat sd

Tén hop chd

Axit 1-[4-xyano-5-(naphthalen-2-
yhpyridin-2-yi}-1H-pyrazol4-
cachoxylic

Axit 1-[4-xyano-5-(4-methoxypyridin-
Fylypyridin-2-yl}l-1H-pyrazoh4-
cachoxylic

Axit 1-{4xyano-5{6-
(dimetylaminoe)pyridin-3-
yiipyridin-2-yi}-1H -pyrazok4-
cachoxylic

Axit 1-[4-xyano-5-(S-floropyridin-3-
ylipyridin-2-yi}-1H -pyrazoH4-
cacbhoxylic

Axit 1-{5-(1-benzothiophen-3-yl}-4-

xyanopyrdin-2-yl)-1H-pyrazol-
4-cacboxylic

Axit 1-[4-xyano-5-{pyridin-4-
yhpyridin-2-yi}-1H -pyrazok4-
cacboxylic

Axit 1-{4 xyano-5{4-
{metylsulfanyl)phenyi]pyridin-2-
yl}1H-pyrazol4-cacboxylic
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Hop chitsd Cautric Ténhgp chd

Axit 1-{4-xyano-5-[4-(mocpholin4-

yhphenyl]pyridin2-yi}-tH-
pyrazok4-cacboxylic

2

Axit 1-[4-xyano-5{4-
phanylphenyl)pyridin-2y1}-1H-
pyrazol4-cachoxyic

Axit 1{5{4-{(benzyloxy}phenyl]-4-
xyanopyridin-2-yl}-1H-pyrazof
4-cacboxylic

Axit 1{4-xyano-5-{3-
{dimetylamino)phenyl]pyridin-2-

}2 yIHH-pyrazol4-cachoxylic

H N

Axit 1-[5-(4-aminophenyl)-4-
o xyanopyridin-2-yl]-1TH-pyrazol-

4-cacboxylic
NF 1§"‘( o
N == OH

Acxit 1-[4-xyano-5{4-
metansulfonamidophenylpyridin
e-2-yl}-1H-pyrazol-4-cacboxylic

Axit 1-(4-xyano-5-{4-[{mocphalin-4-
yl)cacbonyl]phenyl}pyridin-2-yl)-
1H-pyrazol-4-cacboxylic
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Hep chit s6

Céutrac

Tén hgp chd

Axit 1-[5-(4-axetophenyl)-4-
xyanopyridin-2-yij-1H-pyrazol-
4-carboxylic

Axit 1-]4-=yano-5{3-
niterphenyl)pyridin-2-yi}-1H-
pyrazol-4-cacboxylic

Axit 1-[5{4-benzoylphenyl)-4-
xyanopyridin-2-yi]-1H-pyrazol-
4-cacboxylic

Axit 1-[4-xyano-5{(4-
metansulfonylphenyl)pyridin-2-
yi}-1H-pyrazol-4-cacboxylic

Axit 1-(5-xyano-6-phenylpynidin3-
vi)-1H-pyrazokd-cacboxylic

Axit 1-{5-xyano-6{2-
florophenyl)pyridin-3yll-1H-
pyrazol-4-cachuxylic

Axit 1-[5-xyano-6(2,4-
diflorophenyfpyridin-3-yi]-1H-
pyrazol-4-cacboxylic
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=z Axit 1-{S-xyano-6{(2-floro4-, 4_
L) - | 0 metylphenylpyridin-3-yl}- 1H-
& w pyrazok4-cacboxylic
N |
Nax OH
& Axit 1-[5-xyano-8-(2-floro-5-
9 9 o melylphenylpyridin-3-ylj-1H-
N 1}4 pyrazok4-cacboxylic
Na== OH
E v Axit 1-[5-xyano-6-(2,5-
g0 ) o diflorophenyi)pyridin-3-yl}-1H-
NF ‘w pyrazoH4-carchoxylic acid
N OH
F
Axit 1-[5-cyano-8-(2,3-
81 diflorophenylpyridin-3-yl}-1H-
PN }2 pyrazok4-cacboxylic
N =
N == OH
F
Axit 1-[5-xyano-6-{4-floro-3-
82 | metylphenylpyndin-2-yi}-1H-
> * ‘M pyrazol4-cacboxylic
N = OH
F
Axit 1-[5-xyano-8-{3-floro-4-
g3 ! metylphenyl)pyridin-3-yl}-1H-
= 3-%’ | pyrazoH-cacboxylic
" N OH
™o Axit 1-[5-xyano-6-{2-floro-5-
84 s | 0 methoxyphenyl)pyridin-3-yl}-1H -
razold-cacboxylic
N ‘ij>rﬂ< pY Xyl
N = OH
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Hop chat sd Cautric Tenhgpchd
g
85 | Axit 1{6-xyano-5-phenylpyridin-2-
& \Rz 3—‘{) yi}-1H-pyrazol-4-cacboxylic
N N
N OH
7 [ Axit 1{6-xyano-5-{2-
gé F . 0 florophenyl)pyridin-2-yll-1H-
N ,}_‘( pyrazol-4-cacboxylic
N BH
Z | Axit 1-{6-xyano-5-(2-floro-4-
87 F o metylphenylpyridin-2-yl}1H-
N :\>_< pyrazol-4-cacboxylic
Naay OH
& Axit 1+-{6-xyano-5-{2-floro-b-
&8 i metylphenyhpyridin-2yl}-1H-
NZ IM pyrazol-4-cacboxylic
N~/ &H
F
7 Axit 1{6-xyano-5-{2-floro-5-
29 | o matylphenyl)pyridin-2yi}-1H-
NE I:‘>_< pyrazol-4-cacboxylic
N="" dn
F
2 Axit 1-{6-xyano-5-(2 4~
2 P ’ difiorophenylpyridin-2yI}-1H-
NZ J:j>_4§ pyrazol-4-cachoxylic
== H
(1 & Axit 1-{6-xyano-5-(2-floro-5-
2 | methoxyphenyfpyridin-2-yi]-1H-

=z

R
=z
%
o g
=

pyrazol-4-cacboxylic
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Hop chit sd

Céutrac

Tén hgp chd

Axit 1{6-xyano-5(3-
metylphenyl)pyridin-2-yl}-1H-
pyrazokd-cachoxylic

Axit 1-[6-xyano-5(3-
ethoxyphenyljpyrdin-2y/}-1H-
pyrazoh4-cacboxylic

Axit 1-[6-xyano-5{4 -floro-3-
melylphenyl)pyridin-2-yl}-1H-
pyrazokd-cacboxylic

Axit 1-[6-xyano-5{2,6-
diflorophenyl}pyridin-2-yl}-1H-
pyrazoh-4-cachoxylic

Axit 1-{6-xyano-5{2-floro-6-
methoxyphenyl)pynidin-2yi}l-1H-
pyrazohd-cacboxylic

Axit 3-amino-1-(4-xyano-5-
phenylpyridin-2-yi)-1H-pyrazol-
4-cachoxylic

Axit 3-amino-1-[4-xyano-5-(2
fiorophenylipyridin-2y/}-1H-
pyrazol-4-cacboxylic
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Hop chat sé Céautruc Ten hep chd
F
Axit 3-amino-1-[4-xyano-5-(4-
29 z ﬂorophenyl)pyddin—_Z—yl]—1H-
N N=/ BH pyrazol4-cacboxylic
NH
a
100 Axit 3-amino-1-[4-xyano-5-(4-
= A clorophanyl)pyridin2-yl]-1H-
N N " pyrazokd-cachoxylic
NH
Axit 3-amino-1-{4-xyano-5-(3-
101 \ metylphenyl}pyndin-2-yl}-1H-
NF ! pyrazotd-cachoxylic
N OH
O
P
Axit 3-amino-1-[d-xyano-5-(3
102 methoxyphenyl)pyridin-2yl}-1H-
H Q:?r~f pyrazokd-cacboxylic
N OH
NH,
Axit 3-amino-1-{4-xyano-5-(2
103 floro-4-metylphenyl)pyridin-2-
¥l 1H-pyrazol-4-cachoxylic
Axit 3-amino-1-{4-xyano-5-(2-
104 . N floro-5-metylphenypyridin-2-
N A yil-1H-pyrazol-4-cachoxylic
NH,
F
Axit 3-amino-1-{4-xyano-5(2.4-
102 A\ diflorophenyfpyridin-2-yi}-1H-
N N SH pyrazoH-cacboxylic
NH
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Hep chat so Céatric Tén hgp chd

Axit 3-amino-1-{4-xyano-5{4-
|foro-3-metyiphenyl)pyridin-2-
N i yi}- 1H-pyrazol4-cacboxylic

ci IAxﬂ 3amino-1-{4-xyano-5(2-
floro-S-methoxyphenyl)pyridin-

N 2-yi-1H-pyrazol-4-cacboxylic
L OH

HK

“Hop chét s8” 1a S& thi tir ctia hop chét trong céc bang trén.
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Trong sb cac hop chat nay, cdc hop chat tt hon 1a cdc hop chét 1, 2, 5, 6, 7, 10,
13, 14, 15, 16, 19, 20, 21, 22, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 41, 42, 43, 44,
47, 48, 50, 51, 52, 53, 54, 55, 57, 59, 61, 63, 64, 65, 66, 68, 69, 70, 71, 73, 97, 98, 99,
100, 101, 102, 103, 104, 105, 106, va 107, va cac hop chit tét hon nita 13 cic hop chét
1,5, 10, 14, 19, 21, 33, 97, va 98.

Trong hop chét ¢ cong thirc (II) ma cé thé dwoc sir dung 1am chét trung gian dé
san xuét hop chit c¢6 cong thirc (I) néu trén cia séﬁg ché, cac dinh nghia ciia A, Q, R,
R! R% X, Y, va Z gibéng véi dinh nghia cua chung trong cong thirc (I). W 13 nguyén tir
halogen, nhém  metansulfonyloxy, nhém  p-toluensulfonyloxy, = nh6m
triflometansulfonyloxy, hodc nhom xyano. W t6t hon nira nén 1 nguyén tir halogen hodc
nhém xyano, va dac biét t6t hon nén 1a nhém xyano. RS 1a nhém bao vé cia nhém
cacboxyl dugc chon tir nhém bao gbém nhém metyl, nhém etyl, nhém isopropyl, nhém
heptyl, nhém t-butyl, nhém metoxymetyl, nhém metylthiometyl, nhém
metoxyetoxymetyl, nhém metoxyetyl, nhom benzyl, va nhém t-butyldimetylsilyl. Tét
nhét 12 nhém metyl, etyl, hoic benzyl.

Hon nira, trong hop chét ¢ cong thirc (I1T) ma c6 thé dugc sir dung 1am céc chét
trung gian dé san xuét hop chét c6 cong thirc (I) cia sdng ché, R, R}, X, Y, va Z c6 cling
dinh nghia nhu trong cong thic (I) & trén. V 1a nguyén to halogen, nhém
metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, nhom
hydroxyl, hodc nhém benzyloxy. V t6t hon nén 1a nguyén t& halogen, nhom
triflometansulfonyloxy, nhém hydroxyl, hodc nhém benzyloxy. W l1a nguyén tir halogen,
nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy,
hodc nhom xyano. W t6t hon nén 1a nguyén tir halogen hodc nhém xyano, va déc biét
t5t hon nén 13 nhém xyano. R® 1a nhém bao vé cacboxyl dugc chon tir nhém bao gbm

nhém metyl, nhém etyl, nhém isopropyl, nhom heptyl, nhém t-butyl, nhom

-33-



20859

metoxymetyl, nhém metylthiometyl, nhém metoxyetoxymetyl, nhém metoxyetyl, nhom

benzyl, va nhom t-butyldimetylsilyl. T5t nhét 1a nhém metyl, etyl, hodc benzyl.

Cac phuong phap tdng hop chung

Céc hop chit trong cong thic (I) cia sang ché nay va cac chét trung gian cla
ching c6 thé duge téng hop, vi du, theo bét ky phuong phap téng hop nao dugce liét ké
dudi day. Nén chu y rﬁng, trong mdi cong thirc, A, R, R!, Q, X, Y, va Z cling ¢ cung
dinh nghia nhu trong cdng thirc (I). Bén canh do, cac chét phan tmg, cac dung méi, va
cac chit trong tu duge dua ra trong cong thirc hoa hoc theo cac diéu kién chi don thuin
mang tinh chat minh hoa nhu d3 duoc dé cap trong tai li¢u nay. Néu cin thiét, mdi nhém
thé c6 thé duge bio vé bdi nhém bao vé thich hop hoic ciing c6 thé duge khir bao vé &
giai doan thich hop. Can chu y rang, véi tu cach 13 nhitng nhém béo vé thich hop va la
cac phuong phap dé loai bd ching, cic nhém bao vé ciia mdi nhém thé dugc dung rong
rdi trong linh vyc nay va nhimg phuong phap da dugc biét dén c6 thé duoc 4p dung, vi
du nhu nhitng nhém va phuong phap dugc néu trong phin PROTECTIVE GROUPS
ciia cuén ORGANIC SYNTHESIS, téi ban 1an thtt 3, John Wiley & Sons, Inc.

Ngoai ra, khi céc chit viét tit dugc sir dung cho cac nhém thé, thudc thi, va céc

dung méi trong tai liéu ndy hodc trong cac bang, chung c6 nghia sau day.
DMF: N,N-dimetylformamit
THEF: tetrahydrofuran
Ph: phenyl

TFA: axit trifloaxetic

Phwong phap tong hop (A)

Téng hop hop chit (A-2)
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X1 X1

[ -~
X2 oHC” NF 2
(A-1) (A-2)

(Trong cac cong thire, X! va X214 cdc nhém rdi chuyén.) Cac nhém roi chuyén 1a X! va
X2 bao gdm nguyén tir halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy,
nhém triflometansulfonyloxy, va cac nhém tuong ty. Phan tng nay 13 phuong phap dé
téng hop hop chit (A-2) théng qua phan g véi liti hodc chuyén héa thanh ion ducmg
cho 4 vi tri pyridin cua hop chit (A-1) bang cach sir dung bazo, tiép theo 14 phéan {mg
formyl héa sir dung chét bb sung formyl. Cac bazo bao gdm liti diisopropylamin (LDA)
duoc didu ché tir diisopropylamin va n-butylliti, va cic chit trong tw. Céc chét bd sung
formyl bao gdm N, N-dimetylformamit (DMF), N-formylmorpholin, va cic chét tuong
tw. Phan g ndy dugc thuc hién bang cach cho hop chit (A-1) phan mg vdi lugng
twong duong hodc hoi du mét bazo trong dung méi tro & nhiét dé tir -78°C dén 0°C, sau
d6 thém lwong tuong duong hodc hoi du chit bd sung formyl, va ¢ ching phéan g
trong khoang thoi gian thong thuong tir 30 phut dén 5 tiéng. Phan tmg t6t nhit nén duge
thyc hién trong méi truedong khi tro nhu khi nito. Cac dung méi & ddy bao gdm, nhung
khong bi gidi han cu thé, vi du, céc ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan,
1,2-dimetoxyetan, va 1,2-dietoxyetan, hoic dung méi hon hop cia chiing, va cac chét

tuong tu.

Téng hop hop chat (A-4)

OHC X2 Y! OHC X2

(A-2) (A-3) (A-4)
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(Trong céc cdng thirc, X! va X214 cic nhém rdi chuyén, va Y! 1a -B(OH): hoic -
B(OR7)ORS, trong d6 R” va R® gidng nhau hodc khac nhau va 1a cac nhom Cis alkyl,
hosic R7 va R® ¢6 thé dugc két hop cling nhau dé 1a nhém Ci. alkylen). Phén ing ndy la
phuong phép dé téng hop hop chit (A-4) bang céch két hop cac hgp chat (A-2) va (A-
3). Céc nhém rdi chuyén 13 X' va X bao gébm nguyén to halogen, nhém
metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, va cic
nhom tuong tw. Phan tmg nay dugc thuc hién bang cach sir dung nhimmg lugng tuong
duong cac hop chét (A-2) va (A-3) hoic st dung lugng hoi du cua mot trong hai hop
chét va cho chiing phan ting trong dung méi tro dudi didu kién xtc tic ciia bazo va chit
xiic tac paladi & nhiét d tir nhiét 46 phong dén nhiét do dun néng hdi hru trong khoang
thdi gian thong thudng fir nira ngay dén 2 ngay. Phan tmg t6t nhat nén dugc thuc hién
trong moi truong khi tro nhu khi nito. Cac dung méi & day bao gdm, nhung khong bi
gidi han cu thé, vi dg, cac hydrocacbon thom nhu benzen, toluen, va xylen, cic ete nhu
dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cac
hydrocacbon dugc halogen héa nhur diclometan, 1,2-dicloetan, va clofom, cac rugu nhu
metanol, etanol, 2-propanol, va butanol, N,N-dimetylformamit (DMF), N-
metylpyrolidon, sulfoxit dimetyl (DMSO), nudc, hodc dung mo1 hon hop cia chiing, va
cac chét tuong tu. Cac bazo bao gdm natri hydroxit, kali hydroxit, liti hydroxit, cac mudi
v co nhu natri cacbonat, kali cacbonat, xesi cacbonat, va trikali phosphat, céc alkoxit
kim loai nhu natri etoxit va natri metoxit, hoc cac dung dich thu dugc bang cach pha
loang cic bazo nay véi nude, va cac chét tuong tr. Céc chat xuc tac paladi t6t hon bao
gdm tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi, paladi

clorua-1,1'-bis(diphenylphosphin)feroxen, va cac chit twong tu.

Téng hop hop chét (A-5)
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B ()
-
OHC Ay NC Z > xe
(A-4) (A-5)

(Trong c4c cong thirc, X? 1a nhém roi chuyén.) Céc nhom roi chuyén 13 X2 bao gom
nguyén tr halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém
triflometansulfonyloxy, va cdc nhém tuong tu. Phan ing nay la phan ung chuyén hoa
nhém formyl thanh nhém xyano va dugc thuc hién bing cach cho hop chit andehit thom
c6 cong thirc (A-4) & trén phan ng véi hydroxylamin. Hydroxylamin nhu hydroclorua
c6 thé dugc sir- dung; trohg treong hop do, tuy nhién, t5t hon thi mot chit bazo thich
hgp dugc thém vao. Ngoai ra, cd thé tang téc do phan {ig bing cach thém tir 1 dén 3
duong luong axetic anhydrit, axetyl clorua, tricloaxetyl clorua, va céc chét tuong tu.
Lugng hydroxylamin hodc cac mu}éi ctia nd duge sir dung trong phan ung ndy thong
thudng c6 duong luong 13 1 hodc 16n hon va tét nhét nén 1a cac duong lugng tir 1 dén
2. Khi chét bazo dugc sir dung, cac duong lugng tir 1 dén 3 tuong tmg véi mudi cia
hydroxylamin dugc dung. Cac chit bazo dugc sit dung gdm mét cacboxylat nhur natri
format, kali format, hodc natri axetat, mot cacbonat nhu kali cacbonat, natri cacbonat,
hodc natri hydrocacbonat, hodc bazo amin hifu co nhu trietylamin, pyridin, hodc 4-
aminpyridin. Phan tmg dugc thyc hién bang céch cho céc chat phan {ing phan tmg véi
nhau trong mét dung méi tro dudi diéu kién xuc tic ciia mot bazo & nhiét o tir nhiét do
phong dén nhiét 6 dun néng héi luu trong khoang thai gian théng thudng tir 30 phut
dén 3 ngay. Phan ting t6t nhat nén duoc thuc hién trong méi trudng khi tro nhu khi nito.
Céc dung modi dung trong phan (g bao gdm axit axetic, axit formic, toluen, benzen,
pyridin, etyl axetat, diclometan, 1,2-dicloetan, clofom, cacbon tetraclorua, dietyl ete,
tetrahydrofuran, 1,4-dioxan, 1,2-dimetoxyetan, 1,2-dietoxyetan , N, N-dimetylformamit

(DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO), metanol, etanol, va 2-propanol.
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Téng hop hop chét (A-7)

R
HN =
Y : COR® | ) R
| TS — ey
8
NoT P 9 "N —cor
N ==
(A-5) (A-6) (A-7) R

(Trong cac cong thirc, R® 1a nhém bao vé cacboxyl va X? 13 nhom roi chuyén). Cac nhém
rdi chuyén 13 X2 bao gdm nguyén tir halogen, nhém metansulfonyloxy, nhém p-
toluensulfonyloxy, nhom triflometansulfonyloxy, va cac chit tuong tu. Phin ung nay
dugc thuc hién bang cach st dung nhitng lugng tuong duong céc hop chét (A-2) va (A-
3) hodc sir dung lugng hoi du ciia mét trong hai hop chét va cho chiing phan tmg trong
mot dung méi tro dudi diéu kién xuc tac cla fnc}t bazor va mot chét xtic tic paladi & nhiét
d6 tir nhiét 46 phong dén nhiét d6 dun néng hdi lru trong khoang thoi gian thong thudng
tir ntra ngay dén 3 ngdy. Phan tmg t&t nhat nén dugc thuc hién trong méi trudng khi tro
| nhu khi nito. Cac dung méi & day bao gdm, nhung khéng bi gidi han, vi du, cac
hydrocacbon thom nhu benzen, toluen, xylen, cac ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cdc hydrocacbon dugc
halogen héa nhu diclometan, 1,2-dicloetan, va clofom, N, N-_dimetylformamit (DMF),
N-metylpyrolidon, dimetyl sulfoxit (DMSO) hodc mét dung moi hén hop cua chung, va
cac chét twong tu. Cac bazo bao gom natri hydrua, kali hydroxit, liti hydroxit, cdc mudi
vb co nhu natri cacbonat, kali cacbonat, xesi cacbonat, cac alkoxit kim loai nhu natri
etoxit va natri metoxit, hodc mdt bazo amin v6 co nhu trietylamin, N-etyl-N,N-
diisopropylamin (DIPEA) hoac 1,8-diazabixyclo[5.4.0)-7-undecan (DBU), va céc chit

twong tu.
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Téng hop hop chit (A-8)

= N R R
F > 2
NC fe \ CO: RB NC h\l 00 gH
Nz N oy
1 4
(A-T) R ns R

(Trong cac cong thirc, R® 14 nhém bao vé cacboxyl.) Phuong phap téng hop nay la
phuong phap dé téng hop hop chét (A-8) ciia séng ché bing cach hiy bao vé nhém bao
vé R® ca hop chét (A-7) bang cach ding mdt axit hoic mot bazo, va cac chét tuong tu.
Phan mng duoc thuc hién bang cach cho hop chat (A-7) phan ung vé1 mét luong tuong
duong hoic lugng du mdt axit hodc mét bazo trong mét dung moi tro tai nhiét do tir
nhiét d6 phong dén nhiét d6 dun néng hdi huru trong khoang thoi gian thong thuong 1a
tlr nira ngay toi 5 ngay. Phan Ung t5t nhat nén duoc thuc hién trong moi trudng khi tro
nhu khi nito. Cic dung méi & day bao gdm, nhung khong bi gi6i han, vi du, cic
hydrocacbon thom nhu benzen, toluen, xylen, cic ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cic hydrocacbon dugc
halogen hoa nhu diclometan, 1,2-dicloetan, va clofom, cic rnrou nhu metanol, etanol, 2-
propanol, va butanol, N, N-dimetylformamit (DMF), N-metylpyrolidon, dimetyl
sulfoxit (DMSO), nuéc, hoic mdt dung méi hdn hop cia ching, va céc chét tuong tu.
Céc axit bao gdm céc axit v6 co nhu axit clohyric, axit bromhydric, axit sunfuric, axit
nitric va axit phbsphoric hodc mot dung dich thu dwgc biang cich pha lodng céc axit ndy
véi nude hoac cac dung méi hiru co. Cac bazo bao gbm natri hydroxit, kali hydroxit, liti
hydroxit, cac mudi vo6 co nhu natri cacbonat, kali cacbonat, xesi cacbonat, va trikali
phosphat, cdc alkoxit kim loai nhu natri etoxit va natri metoxit, hodc cac dung dich thu
dwogc bing cach pha lodng céc bazo ndy véi nudc, va cic chét tuong tu.

Hop chat (A-7), vi du, ciing c6 thé duoc tdng hop theo phuong phép téng hop
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(B) dugc mo ta dudi day.

Phuong phép tong hop (B)
Téng hop hop chét (B-1)

X1
X' W | SN
| > 9/0 / X2
OHC Z X2 R
10'O
(A-2) R (B-1)

(Trong céc cong thirc, X' va X214 cic nhém roi chuyén. R® va R gidng nhau hogc khéc
nhau va 14 cac nhém C alkyl, hodc R® va R1? ¢6 thé dugc két hop cling nhau dé 1a
nhém Ci.¢ alkylen.) Céc nhém rdi chuyén 14 X! va X2 bao g6m nguyén tir halogen, nhém
metansulfonyloxy, nhom p-toluensulfonyloxy, nhém triflometansulfonyloxy, va cac
nhém tuong ty. Phan ung dugc thuc hién bang céch cho hop chét (A-2) phan ing vdi
luong twong duong hodc lugng hoi du nrou hodc trialkyl octoformat trong mdt dung
mbi tro dudi didu kién xuc tac cia mot axit & nhiét do tir nhiét d6 phong dén nhiét do
dun néng hdi luu trong khoéﬁg thoi gian thong thudng tir nira ngay dén 2 ngay. Céc axit
dugc st dung trong phan Ung nay gébm mét axit Bronsted nhu hydro clorua, axit
trifloaxetic, axit tosylsulfonic, hodc axit camphorsulfonic, mét axit Lewis nhu
trimetylsilyl triflosulfonat hodc trifloboran, va cac chét twong twr. Cac dung méi duge st
dung trong phan ung nay bao gbm, vi du, cac hydrocacbon thom nhu benzen, toluen,
xylen, cac ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va
1,2-dietoxyetan, cdc hydrocacbon dugc halogen héa nhu diclometan, 1,2-dicloetan,
clofom va cacbon tetraclorua, cidc rugu nhu metanol, etanol, va 2-propanol, hodc mdt

dung moi hon hop ciia chiing, va cac chét twong tu.

Téng hop hop chit (B-2)
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(Trong cac cong thirc, R¢1a nhém bao vé cacboxyl, va X! va X? la cic nhém rdi chuyén.
R® va R gidng nhau hoic khac nhau va 1a cac nhém Cis alkyl, hodc R® va R!0 ¢6 thé
duqc két hop cung nhau dé 1a nhém C.6 alkylen.) Cdc nhém 1i chuyén 13 X! va X2 bao
gdém nguyén tir halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém
triflometansulfonyloxy, va cic chét tuong tw. Phan tng nay duoc thuc hién bing cach
sir dung nhitng Iugng twong duong cac hop chat (B-1) va (A-6) hoic sir dung luong hoi
dir cia mét trong hai hop chét va cho chiing phan {mg trong mét dung moéi tro dudi didu
kién xic tic ciia mot chat xuc tac bazo & nhiét dd tir nhiét d6 phong dén nhiét d6 dun
néng hoi hwu trong khoang thoi gian thong thuong tir 30 phut dén 3 ngay. Phéan g tét
nhét nén dugc thuc hién trong méi trudng khi tro nhu khi nito. Cac dung méi & day bao
gdm, nhung khéng bi gidi han, vi du, cac hydrocacbon thom nhu benzen, toluen, xylen,
cac ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-
dietoxyetan, cic hydrocacbon dugc halogen héa nhu diclometan, 1,2-dicloetan, va
clofom, N,N-dimetylformamit (DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO),
nrée, hodc moét dung moi hdn hop cia ching, va cic chét tuong tu. Cic bazo bao gdm
natri hydrua, natri hydroxit, kali hydroxit, liti hydroxit, cac mudi vo6 co nhu natri
cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, cic alkoxit kim loai nhu natri etoxit
va natri metoxit, hodc mét bazo amin v6 co nhu trietylamin, N-etyl-N,N-
diisopropylamin (DIPEA) hoic 1,8- diazabixyclo[5.4.0)-7-undecan (DBU), v céc chit

tuong tu.

Téng hop hop chét (B-3)
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(Trong céc cong thirc, R®1a nhém bao vé cacboxyl va X! 1a cac nhém roi chuyén. R® va
R!0 gidng nhau hodc khac nhau va 13 cic nhém Ci6 alkyl, hodc R® va R1® ¢6 thé duoc
két hop cung nhau dé 14 nhom C¢ alkylen.) Phuong phéap tong hop nay 1a mét phuong
phép dé téng hop hop chit (B-3) bang cach xyanua héa hop chit (B-2). Cac nhém roi
chuyén 1a X' bao gébm nguyén tr halogen, nhém metansulfonyloxy, nhém p-
toluensulfonyloxy, nhém triflometansulfonyloxy, va cac chat twong tu. Trong phéan {mg
ndy, qué trinh xyanua héa dwoc thuc hién bang cach chuyén héa hop chit axetal dialkoxy
thom c6 cong thirc (B-2) thanh mét hop chat andéhit théng qua phan img hay bao vé va
sau d6 cho phan tmg véi hydroxylamin. Phan (g nay 1a mét phan g chuyén héa
nhom formyl thanh nhom xyano va dugc thuc hién bang céch cho hop chit andéhit thom
c6 cdng thic (A-4) & trén phan Gng vdi hydroxylamin. Vi hydroxylamin trong phan
ung, cac mudi nhu hydroclorua cé thé dugc sir dung; trong trudng hgp do, tuy nhién, t6t
hon thi mot chit bazo phit hop nén dugc thém vao. Ngoai ra, c6 thé ting téc d6 phin
tng bang cach thém tir 1 dén 3 duong luong cia axetic anhydrit, clorua axetyl,
tricloaxetyl clorua, va cac chat tuong tr. Luong hydroxylamin hoic céc mudi cia né
dugc st dung trong phan g nay thong thudng c6 duong luong 1a 1 hodc 16n hon va
t6t nhét nén 1a cac duong luong tir 1 dén 2. Cac chét bazo duogc sir dung gbdbm mét
cacboxylat nhu natri format, kali format, hodc natri axetat, mét cacbonat nhu kali
cacbonat, natri cacbonat, hodc natri hydrocacbonat, hodc bazo amin hiru co nhu
trietylamin, pyridin, hodc 4-aminpyridin. Phan tmg duoc thuc hién bang cach cho cac
chit phan (mg phan Ung véi nhau trong mét dung moéi tro dudi didu kién xuc tac cua

m6t bazo ¢ nhiét d6 tir nhiét ¢ phong dén nhiét 36 dun nong hoi luu trong khoang thoi

-42-



20859
gian thong thuong tir 30 phut dén 3 ngay. Phan ung t6t nhit nén duoc thuc hién trong
mdi truomg khi tro nhu khi nito. Cac dung méi dugce sir dung trong phéan ung bao gbm
cac dung mdi nhu axit axetic, axit focmic, toluen, benzen, pyridin, etyl axetat,
diclometan, 1,2-dicloetan, clofom, cacbon tetraclorua, dietyl ete, tetrahydrofuran, 1,4-
dioxan, 1,2-dimetoxyetan, 1,2-dietoxyetan, N,N-dimetylformamit (DMF), N-
metylpyrolidon, dimetyl sulfoxit (DMSO), metanol, etanol, va 2-propanol hoac mét

dung mdi hén hop cuia chiing, va cac chét tuong tu.

Téng hop hop chét (A-7)

x1
T, Q— 0]
Y * ‘
NC N§-COZR° ¥ =7
R1

NC
,{, CO,R®

b ™

(B-3) (A-3) (A-T) R!

(Trong céc cong thirc, R®1d nhém bao vé cacboxyl va X! 1a nhém roi chuyén. Vay! 13
_B(OH), hoac -B(OR7)ORS, trong d6 R7 va R® giéng nhau hoéc khac nhau va 1a cac
nhém Ci.6 alkyl, hodc R7 va R® dugc két hop cing nhau dé 1a nhém Ci.6 alkylen.) Phan
{mg ndy 13 mét phuong phap dé tdng hop hop chit (A-7) bing céch két hop céc hop chat
(B-3) va (A-3). Cac nhom roi chuyén 1a X! bao gém nguyén ti halogen, nhom
metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, va cac
chit trong tu. Phin Ung nay dugc thuc hién bang céch sir dung nhitng lugng tuong
duong cac hop chét (B-3) va (A-3) hodc sir dung lugng hoi du cia mét trong hai hop
chét va cho chung phéan g trong mét dung méi tro dudi diéu kién xiic tac cia mét bazo
va mot chét xtic téc paladi & nhiét d6 tir nhiét d6 phong dén nhiét 3 dun néng hdi luu
trong khoang thoi gian thong thudng tir nira ngay dén 2 ngay. Phan img tét nhét nén

duoge thuc hién trong méi trudng khi tro nhu khi nito. Cac dung méi & déy bao gdm,

-43-



20859

nhung khéng bi gidi han, vi du, cac hydrocacbon thom nhu benzen, toluen, xylen, cac
ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-
dietoxyetan, cac hydrocacbon dwgc halogen héa nhu diclometan, 1,2-dicloetan, va
clofom, cac rugu nhu metanol, etanol, 2-propanol, va butanol, N,N-dimetylformamit
(DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO), nuéc, hodic mot dung mdi hén hop
cua ching, va cac chit trong tu. Cac bazo bao gdém natri hydroxit, kali hydroxit, liti
hydroxit, cac mudi v6 co nhu natri cacbonat, i(ali cacbonat, xesi cacbonat, natri hydrua,
cac alkoxit kim loai nhu natri etoxit va natri metoxit, hodc cac dung dich thu dugc béng
cach pha lodng céc bazo nay véi nudce, va cic chat twong tir. Cac chét xiic tac paladi tdt
hon bao gdm tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi,

paladi clorua-1,1'-bis(diphenylphosphin)feroxen, va cac chat twong tur.

Phwong phép tong hop (C)
Téng hop hop chét (C-2)

CO.R®

"‘

(C-1) (A-6) (C-2) R!

(Trong cic cdng thirc, R® 1a nhém béo vé cacboxyl. X!, X2, va X3 13 cdc nhém roi
chuyén.) Cac nhém roi chuyén 1a X!, X2, va X® bao gdm nguyén tir halogen, nhém
metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, va cac
chét twong tw. Phan ng ndy duoc thuc hién bang cach sir dung nhimg lhrgng tuong
dwong cac hop chat (C-1) va (A-6) hodc sir dung luong hoi du clia mét trong hai hop
chét va cho chung phan img trong mét dung méi tro dudi diéu kién xic tic cha mot bazo
& nhiét d6 tir nhiét 36 phong dén nhiét 46 dun néng hdi luu trong khoang thoi gian théng

thuong tir 30 phut dén 3 ngay. Phan Ung t5t nhat nén dugc thyuc hién trong méi truong
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khi tro nhu khi nito. Cac dung méi & day bao g6m, nhung khong bi gidi han, vi du, cic
hydrocacbon thom nhu benzen, toluen, xylen, céc ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cac hydrocacbon dugc
halogen héa nhur diclometan, 1,2-dicloetan, va clofom, N,N-dimetylformamit (DMF),
N-metylpyrolidon, dimetyl sulfoxit (DMSO), hodc mdt dung mdi hon hop cda chang,
va céc chét twong tu. Cic bazo bao gdm cac mudi v6 co nhu natri hydroxit, kali hydroxit,
liti hydroxit, natri cacbonat, kali cacbonat, xesi cacbonat, nat.ri hydrua, cac alkoxit kim
loai nhu natri etoxit va natri metoxit, hodc mét bazo amin hitu co nhu trietylamin, N-
etyl-N,N-diisopropylamin (DIPEA) hodc 1,8- diazabixyclo(5,4,0)-7-undecan (DBU), va

céc chit tuong tur.

Téng hop hop chét (C-3)

X\ _N
:
3
X N CO,RS vt Y
N N
R‘I

(C-2) (A-3) (C-3) R’

CO,R®

(Trong c4c cong thirc, R® 1a nhém bao vé cacboxyl va X! va X? 1a nhém roi chuyén. Va
Y! 1a -B(OH), hodc -B(OR7)ORS, trong d6 R” va R® gidéng nhau hodc khéc nhau va 14
cic nhém Cis alkyl, hodc R7 va R® dugc két hop cling nhau dé 14 nhém Ci6 alkylen.)
Phan ting ndy 13 mot phuong phap dé tong hop hop chat (C-3) bang cach két hop cac
hop chét (C-2) va (A-3). Cac nhém 1o chuyén la X' va X? bao gdm nguyén ti halogen,
nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, va
céc chét tuong tir. Phan tmg nay dugc thuc hién bang cich sir dung nhitng lugng twong
duong cac hop chét (C-2) va (A-3) hodc sir dung luogng hoi du cua mét trong hai hop
chét va cho ching phan g trong mdt dung moéi tro dudi didu kién xic tic ciia mjt bazo

va mét chat xic tic paladi & nhiét do tir nhiét d6 phong dén nhiét d6 dun néng hoi luu
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trong khoang thoi gian théng thudng tir nira ngay dén 2 ngay. Phan img t6t nhit nén
dugce thuc hién trong moéi trudong khi tro nhu khi nito. Cac dung méi & day bao gom,
nhung khong bi gidi han, vi dy, cac hydrocacbon thom nhu benzen, toluen, xylen, cac
ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-
dietoxyetan, cac hydrocacbon dugc halogen hdéa nhu diclometan, 1,2-dicloetan, va
clofom, cac rugu nhu metanol, etanol, 2-propanol, va butanol, N,N-dimetylformamit
(DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO), hoic mdt dung moéi ﬁ5n hop cua
chiing, va cac chat twong ty. Cac bazo bao gdm natri hydroxit, kali hydroxit, liti
hydroxit, cac mudi v6 co nhu natri cacbonat, kali cacbonat, xesi cacbonat, va trikali
phosphat, céé alkoxit kim loai nhu natri etoxit va natri metoxit, hodc cac dung dich thu
duoc bang cach pha lodng cic bazo nay véi nudce, va cac chit twong tu. Cac chét xic
tac paladi t6t hon bao gbm tetrakis(triphenylphosphin)paladi,
diclobis(triphenylphosphin)paladi, paladi clorua-1,1'-bis(diphenylphosphin)feroxen, va

cac chét tuong tu.

Téng hop hop chit (C-4)

N
[ ] ¥
: o
2
NC NN —coR®
N\
(C-3) R’ ce K

(Trong c4c cong thirc, R®1a nhém bao vé cacboxyl. X° 1a nhém rdi chuyén.) Phuong
phap tong hop nay 13 mét phuong phap dé tong hop hop chét (C-4) bang cach xyanua
héa hop chat (C-3). Cac nhém rdi chuyén 14 X? bao gdm nguyén tir halogen va cac chét
tuong tu. Phan Ung nay 1a mét phan tng thé nhém roi chuyén X3 bang nhém xyano, va

dugc thuc hién bing cach cho cong thirc (C-3) & trén phan Gng véi mét véi mot thube
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thir xyanua héa. Phan tmg ndy duoc thuc hién bing cach sir dung nhimg lwong tuong
duong cac hop chit (C-3) va thudc thir xyanua héa hoic st dung luong hoi du cia mot
trong hai hop chét va cho ching phan img trong mét dung méi tro, tiy chon dudi diéu
kién xuc tac ciia mot bazo va mét chat xic tic paladi hodc mét chét xtic tac ddng, & nhiét
d6 tir nhiét 46 phong dén nhiét d6 dun néng hdi luu trong khoang thdi gian théng thudng
tir 30 phut dén 2 ngay. Phan tng tt nhat nén dugc thuc hién trong méi trudng khi tro
nhu khi nito. Céc chét thir xyanua héa dugc ding bao gdm kali xyanua, natri xyanua,
d6ng xyanua, hoic kém xyanua va cac chit twong tw. Lugng chét thir xyanua héa thong
thuong c6 duong lugng 1a 1 hodc 16n hon va tt nhét nén 1a cac dwong luong tir 1 dén
2. Khi mot chit bazo dugc sir dung, cac dudng lugng tir 1 dén 3 tuong ung véi h(_)‘p chét
(C-3) duge dung. Cac chit bazo dugc sit dung gdm mot cacboxylat nhu natri format,
kali format, hoac natri axetat, mot cacbonat nhu kali cacbonat, natri cacbonat, ho#c natri
hydrocacbonat_, hodc mot bazo amin hitu co nhu trietylamin, pyridin, hoic 4-
aminpyridin. Cac dung méi duoc sir dung trong phan tmg bao gdm céc dung méi nhu
axit axetic, axit focmic, toluen, benzen, pyridin, etyl axetat, diclometan, 1,2-dicloetan,
clofom, cacbon tetraclorua, dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-
dimetoxyetan, 1,2-dietoxyetan, N,N-dimetylformamit (DMF), N-metylpyrolidon,
dimetyl sulfoxit (DMSO), hoic mét dung méi hdn hop cua ching. Cac chit xtc tic
paladi t6t hon bao ' gém tetrakis(triphenylphosphin)paladi,
diclobis(triphenylphosphin)paladi, paladi clorua-1,1'-bis(diphenylphosphin)feroxen, va
céc chat tuong tu. Cac chat xtc téc dong tét hon bao gdm ddng iodua hoic cac chit

tuong tu.

Téng hop hop chét (C-5)
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R
\ COQRB NC h“ COzH
N

(C4) R (C-5) R’
(Trong cic cong thirc, RS 13 nhém bao vé cacboxyl.) Phuong phap téng hop ndy la
phuong phap dé tong hop hop chat (C-5) clia séng ché bang cach huy bao vé nhém bao
vé RS ciia hop chit (C-4) bang cach diing mot axit hodc mdt bazo, va cic chét twong tir.)
Phan umng nay dugc thuc hién bang cach cho hop chit (C-4) phém ung véi mot lugng
tuong dﬁong hoac hoi du nicf)t axit hoiac mét bazo trbng mot dung moi tro & ﬁhiét do tir
nhiét 46 phong dén nhiét d6 dun néng hdi hru trong khoang thdi gian théng thuong tir
nira ngay dén 5 ngay. Cac dung méi & ddy bao gdm, nhung khéng bi gidi han, vi du, cic
hydrocacbon thom nhu benzen, toluen, va xylen, cac ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cidc hydrocacbon dugc
halogen hoa nhu diclometan, 1,2-dicloetan, va clofom, cac rnrgu nhu metanol, etanol, 2-
propanol, butanol va, N,N-dimetylformamit (DMF), N-metylpyrolidon, sulfoxit dimetyl
(DMSO), nude, hoic mot dung méi hdn hop ciia ching, va céc chit twong tu. Céc axit
bao gdm axit v6 co nhur axit clohydric, axit bromhydric, axit sunfuric, axit nitric, axit
phosphoric hoac mét dung dich thu dugc bing cach pha lodng cac axit néy vl nude
hoic cac dung méi hitu co. Céc bazo bao gdm natri hydroxit, kali hydroxit, liti hydroxit,
cac mudi vo co nhu natri cacbonat, kali cacbonat, xesi cacbonat, va trikali phosphat, cac
alkoxit kim loai nhtr natri etoxit va natri metoxit, hodc cac dung dich thu dugc b?lng cach

pha lodng céc bazo nay véi nudc, va cac chat tuong tur.

Phuong phép téng hop (D)

Téng hop hop chét (D-2)
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HO N HO N
[ - [ 1
NC” N NC” N7 x4
(D-1) (D-2)

(Trong céc cong thirc, X* 1a nhém roi chuyén.) Phuong phap téng hop niy 13 mét phuong
phap dé tdng hop hop chat (D-2) bing cach halogen héa hogp chét (D-1). Nhém roi
chuyén 12 X* bao gdm céc nguyén tir iot, brom, va clo. Phan img ndy dugc thyc hién
bing cach cho hop chat (D-1) phan (g v6i mét hugng tuong duong hodc hoi du mét
chét halogen héa trong mét dung méi tro & nhiét do tir 0°C dén nhiét d6 dun nong hdi
luru trong khoang thoi gian théng thuong tir 30 phut dén 3 ngay. Phan (g t&t nhit nén
dugc thuc hién trong mdi truong khi tro nhu khi nito. Cac dung méi & day bao gbm,
nhung khong bi gidi han, vi dy, cac hydrocacbon thom nhu benzen, toluen, va xylen,
cac ete nhu dietyl ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-
dietoxyetan, cac hydrocacbon dugc halogen héa nhu diclometan, 1,2-dicloetan, va
clofom, etyl axetat, nudc, hoac mdt dung méi hdn hop cia ching, va cic chét tuong tu.
Céac chit halogen hda bao gbm clo, brom, N-closucxinimit, N-bromsucxinimit, N-

iodosucxinimit, nudc, hodc mét dung méi hon hgp cia ching, va cac chat tuong tu.

Téng hop hop chét (D-4)

HO )
oL g —
x4

NC N

Jompny

NC N x4
(D-2) (D-3) (D-4)

(Trong cac cong thirc, X* va Y 1a cc nhom roi chuyén.) Phuong phap téng hop nay 1a

mot phuong phap dé tong hop cac hop chit (D-4) bang cach cho hop chét (D-2) phan

{ng v6i hop chat (D-3). Cac nhém roi chuyén 1a X* bao gdm nguyén tir iot, nguyén tir
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brom, nguyén tir clo, va Nhém roi chuyén 13 Y2 bao gém nguyén tir halogen, nhém
metansulfonyloxy, nhém p-toluensulfonyloxy, nhém triflometansulfonyloxy, va céc
chét tvong tu. Phan ng ndy dugc thuc hién bang cach sir dung nhitg lugng tuong
duong cac hgp chat (D-2) va (D-3) hoic sit dung lugng hoi du cia mét trong hai hop
chét va cho chung phan tmg trong mot dung méi tro dudi diéu kién xuc tac cia mot bazo
& nhiét d6 tir nhiét 46 phong dén nhiét &6 dun néng hdi luu trong khoang théi gian théng
thudng tir 30 phat dén 3 ngdy. Phan tmg t6t nhét nén dugc thuc hién trong méi trudng
khi tro nhu khi nito. Cac dung méi & day bao g(‘Sm, nhung khong bi gidi han, vi duy, cac
hydrocacbon thom nhu benzen, toluen, xylen, cac ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2- dietoxyetan, cdc hydrocacbon dugc
halogen héa nhu diclometan, 1,2-dicloetan, va clofom, N,N-dimetylformamit (DMF),
N-metylpyrolidon, dimetyl sulfoxit (DMSO), pyridin, etyl axetat hodc mdt dung mdi
hén hop cua ching, va cac chét twong ty. Céc bazo bao gém cac mudi v6 co nhu natri
hydrua, kali hydroxit, liti hydroxit, natri cacbonat, kali cacbonat, xesi cacbonat, cac
alkoxit kim loai nhu natri etoxit va natri metoxit, hodc mét bazo amin hifu co nhu
trietylarhin, N-etyl-N,N-diisopropylamin (DIPEA) hodc 1,8-diazabicyclo(5,4,0)-7-

undecan (DBU), pyridin, va cac chét tuong tu.

Téng hop hop chét (D-5)

CO,R®
DL gt W,
NCT TNT X! N NC” N7 N

R? ( CO,R®
(D-4) (A-6) (D-5) R'

(Trong cc cong thirc, RS 1a nhém bao vé cacboxyl va X* 13 nhém r&i chuyén.) Phan img
nay la mét phuong phap dé tong hop hop chét (D-5) bang cach két hop hop chét (D-4)

va (A-6). Nhém 16i chuyén 1a X* bao gbm nguyén tir iot, nguyén tir brom, va nguyén tir
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clo. Phan tng nay duogc thuc hiénbang cach st dung nhitng lugng twong duong cic hop
chét (D-4) va (D-6) hoic sir dung lugng hoi du ctia mét trong hai hop chét va cho ching
phan {mg trong mdt dung méi tro duéi didu kién xuc tac ctia mt bazo, mot chat xic tac
ddng, va mot phéi tir & nhiét do tir nhiét d6 phong dén nhiét d6 dun néng hdi luu trong
khoang thdi gian thong thudng tir 30 phut dén 3 ngay. Phan tmg tét nhit nén duogc thuc
hién trong méi trueong khi tro nhu khi nito. Cac dung méi & day bao gdém, nhung khong
bi gidi han, vi du, cac hydrocacbon thom nhu benzen, toluen, xylen, cic ete nhu dietyl
ete, tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, céc
hydrocacbon dugc halogen hdéa nhu diclometan, 1,2-dicloetan, va clofom, N,N-
dimetylformamit (DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO), hoac mét dung
moi hdn hop cua ching, va cac chét tuong tu. Cac bazo bao gbm cac mudi vé co nhur
natri hydrua, kali hydroxit, liti hydroxit, natri cacbonat, kali‘ cacbonat, xesi cacbonat, cac
alkoxit kim loai nhu natri etoxit va natri metoxit, hodc mdt bazo amin _h&u co nhu
trietylamin, N-etyl-N,N-diisopropylamin (DIPEA) hodc 1,8-diazabicyclo(5,4,0)-7-
undecan (DBU), va cac chét twong tur. Cac chét xtic tac déng bao gém ddng clorua, déng
bromua, dong iodua, ddng oxit, va cic chit twong ty. Cac phéi tir bao gdm prolin, trans-
N,N'-dimetylxyclohexan-1,2-diamin, axit N,N-dimetylaminaxetic, 1,10-phenanthrolin,

va cac chat tuong ti.

Téng hop hop chit (D-6)

HO.

O\/O o~

oW S,
m—’

- NC N N
NC N N | CO,RS
) CO,R® Naw 2
—,
Rl
(D-5) R' (D-6)

(Trong céc cong thirc, R® 1a nhém béao vé cacboxyl.) Phuong phéap téng hop nay 1a mot
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phuong phap d& téng hop hop chat (D-6) bing cach loai benzyl khoi hop chét (D-5).
Phén (mg nay duoc thuc hién bang cach cho hop chét (D-5) phan ung trong mdt dung
méi tro dudi didu kién xuc tac ctia mot chat xvc tac paladi trong méi trudng khi hydro
& nhiét d4 tir nhiét d6 phong dén nhiét d6 dun ndng héi luu trong khoang thdi gian thong
thudng tir nira ngay dén 2 ngay. Cac dung moi & dy bao gbm, nhung khéng bi gisi han,
vi du, cdc hydrocacbon thom nhu benzen, toluen, xylen, cac ete nhu dietyl ete,
tetrahydrofuran (THF), 1,4-dioxan, [,2-dimetoxyetan, va 1,2-dietoxyetan, cac
hydrocacbon dugc halogen héa nhu diclometan, 1,2-dicloetan, va clofom, N,N-
dimetylformamit (DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSO), etyl axetat hodc
mot dung moi hdn hop cua ching, va cac chét twong tu. Cac chat xic tic paladi t6t hon

bao gdm paladi-cacbon, paladi hydroxit, paladi den, va c4c chét tuong tu.

Téng hop hop chit (D-8)

HO \ Rﬂo
W O
N N + 19—
© N CO,R® R NeT N TN cogrt
Ny N
R! 1
(D-6) (D-7) (D-8) R

(Trong céc cong thirc, R% 1a nhém béo vé cacboxyl. R! 1a nhém C.o alkylsulfonyl khong
duoc thé hodc dugc thé hoic nhém phenylsulfonyl khong dugc thé hodc dugc thé. Z! 1a
nhém rdi chuyén.) Phuong phéap téng hop nay 1 mét phurong phap dé téng hop hop chat
(D-8) bang céch sulfonyl-ete héa nhém phenolic hydroxyl ciia hop chét (D-6). Cic nhém
sulfonyl 14 R!" bao gébm cic nhém metansulfonyl, triflometansulfonyl, nhém p-
toluensulfonyl, va cac chat twong tu. Cac nhém roi chuyén 13 Z' bao gdm nguyén tir
halogen, nhom  metansulfonyloxy, @ nhém  p-toluensulfonyloxy, = nhom
triflometansulfonyloxy, va cic chét trong tu. Phan tmg nay dugc thuc hién bing cach

stir dung nhirng luong tuong duong cac hop chét (D-6) va (D-7) hoic st dung lwong hoi
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du ctia mét trong hai hop chét va cho chiing phan tng trong mét dung méi tro duéi diéu
kién xtic tic cua mdt bazo & nhiét do tir 0°C dén nhiét d6 dun nong hi luu trong khoang
thoi gian thong thudng tir 30 phut dén 2 ngay. Phan tng t6t nhit nén dugc thyc hién
trong méi trudng khi tro nhu khi nito. Cac dung méi & day bao gdém, nhung khéng bi
gidi han, vi dy, cac hydrocacbon thom nhu benzen, toluen, xylen, cic ete nhu dietyl ete,
tetrahydrofuran (THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cac
hydrocacgon dugc halogen hoda nhu diclometan, 1,2-dicloetan, va clofom, N,N-
dimetylformamit (DMF), N-metylpyrolidon, dimetyl sulfoxit (DMSQO), pyridin, etyl
axetat hoic mot dung mdi hén hop ciia chiing, va cac chit trong tu. Phan tng tot nhit
nén dugc thuc hién trong méi truong khi tro. Cac bazo bao gém cac mubi v6 co nhu
natri hydrua, natri hydroxit, kali hydroxit, liti hydroxit, natri cacbonat, kali cacbonat,
xesli cacbonat, natri hydro cacbonat, hodc mét bazo amin hitu co nhu trietylamin, N-
etyl-N,N-diisopropylamin (DIPEA) hodc 1,8-diazabixyclo(5,4,0)-7-undecan (DBU),

pyridin, va céc chit tuong ty.

Tdng hop hop chét (D-9)

R0
Ij\ R
2 . ; R
NC N —_— P
- CO,R® Y, NC™ °N
4

Z—2

CO,R®

ZomZ

—

-8 R (A-3) (D-9)
(Trong cac cong thirc, R® 1a nhom bao vé cacboxyl. R!! 1a nhém Ci.9 alkylsulfonyl khéng
duoc thé hodc duoc thé hoic nhém phenylsulfonyl khong duoc thé hodc duge thé. Y! 1a
-B(OH); hoic -B(OR7)ORS, trong d6 R” va R® giéng nhau hodc khac nhau va la céc
nhém Ci.¢ alkyl, hoic R7 va R8 duoc két hop cing nhau dé 1a nhém C. alkylen.) Phan
{ng nay 1a mét phuong phép dé tdng hop hop chat (D-9) bang cach két hop cac hop chit

(D-8) va (A-3). Cac nhém sulfonyl 1a R" bao gdm nhém metansulfonyloxy, nhém
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triflometansulfonyloxy, nhom p-toluensulfonyloxy, va cdc nhém twong tu. Phan img nay
dugc thuc hién bang cach sit dung nhimg luong tuong duong cac hop chét (D-8) va (A-
3) hoic sir dung lugng hoi du ciia mét trong hai hop chat va cho ching phan g trong
m6t dung méi tro dudi diéu kién xuc tac cia mdt bazo va mot chét xuc tac paladi & nhiét
d6 tir nhiét d6 phong dén nhiét d6 dun néng hdi luu trong khoang thoi gian thong thuong
tir nira ngdy dén 2 ngay. Phan (ng t5t nhat nén duoc thuc hién trong méi trudng khi tro
nhu khi nito. Cac dungi mdi & day bao gdm, nhung khong bi gidi han, vi du, cic
hydrocacbon thom nhu benzen, toluen, xylen, cic ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va I,2-dietoxyetan, cic hydrocacbon dugc
halogen héa nhu diclometan, 1,2-dicloetan, va clofom, cac rugu nhu metanol, etanol, 2-
propanol, va butanol, N,N-dimetylformamit (DMF), N-metylpyrolidon, dimety] sulfoxit
(DMSO), nuée hodc mét dung méi hdn hgp clia ching, va cac chét trong tr. Céc bazo
bao gém natri hydroxit, kali hydroxit, liti hydroxit, cac mudi v6 co nhu natri cacbonat,
kali cacbonat, xesi cacbonat, va kali phosphat, cac alkoxit kim loai nhu natri etoxit va
natri metoxit, hoac cac dung dich thu duogc béng cach pha lodng cac bazo nay vé1 nudc,
va cdc chit twong tu. Céc chit xuc tic paladi tot | hon bao gbm
tetrakis(triphenylphosphin)paladi, diclobis(triphenylphosphin)paladi, paladi clorua-

1,1'-bis(diphenylphosphin)feroxen, va cac chét tuong tu.

Téng hop hop chit (D-10)

=
P
N

NC N
I~lJ CO,R®

—

o9 R o-10) R
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(Trong cac cong thirc, R® 12 nhém bdo vé cacboxyl.) Phuong phap téng hop nay 1a
phuong phép dé tong hop hop chit (D-10) ctia sang ché bang cach hity bao vé nhém bao
vé R® ctia hop chét (D-9) bang cach ding mét axit hoic mét bazo, va cac chét tuong tur.
Phan (ng nay dugc thuc hién bing cach cho hop chét (D-9) phan img v&i mot heong
twong duong hodc hoi du mét axit hodc mét bazo trong mét dung moéi tro & nhiét d tur
nhiét d6 phong dén nhiét 6 dun néng héi luu trong khoang thoi gian thong thuomg tir
nira ngay dén 5 ngay. Cac dung méi & déy bao gbém, nhung khong bi gidi han, vi du, cac
hydrocacbon thom nhur benzen, toluen, xylen, cac ete nhu dietyl ete, tetrahydrofuran
(THF), 1,4-dioxan, 1,2-dimetoxyetan, va 1,2-dietoxyetan, cdc hydrocacbon dugc
halogen héa nhu diclometan, 1,2-dicloetan, va clofom, cic rugu nhu metanol, etanol, 2-
propanol, va butanol, N,N-dimetylformamit (DMF), N-metylpyrolidon, dimetyl sulfoxit
(DMSO), nuéc hodc mét dung moi hén hop cua ching, va cac chét tuong tr. Cac axit
bao g(‘“)m mudi v co nhur axit clohyric, axit bromhydric, axit sunfuric, axit nitric, axit
phosphoric hoic mét dung dich thu duge bang cach pha lodng cac axit nay véi nude
hoic cac dung méi hiru co. Céc bazo bao gém natri hydroxit, kali hydroxit, liti hydroxit,
cdc mudi vo co nhu natri cacbonat va kali cacbonat, cac alkoxit kim loai nhur natri etoxit
va natri metoxit, hodc cac dung dich thu dugc bang cach pha lodng cac bazo nay vdi
nudc, va cac chét tuong tu.

Sau déay, cac mudi duge miéu ta 1 cac hop chét dugc wu tién va cac mudi duge
dung cua chiing trong s6 cac hop chét c6 cong thirc (I) & trén bao gom, nhung khéng bi
gioi1 han, mién chiing 1a céc mudi duge dung, vi du, céc mudi véi cac axit vé co nhu
hydro clorua, hydro bromua, axit sulfuric, axit nitric, axit phosphoric va axit cacbonic;
cac mudi vdi céc axit hiru co nhu axit maleic, axit fumaric, axit citric, axit malic, axit
tartaric, axit lactic, axit suxinic, axit benzoic, axit oxalic, axit metansulfonic, axit
benzensulfonic, axit p-toluensulfonic, axit axetic, axit trifloaxetic, va axit focmic; cac

muoi v4i cac axit amin nhu glyxin, lyxin, arginin, histidin, ornithin, axit glutamic va
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axit aspartic; cac mudi voi cac kim loai kiém nhu natri, kali, va liti; cac mudi véi cac
kim loai kiém thd nhu canxi va magié; cac mudi véi cac kim loai nhu nhém, k&m, sit,
cic mudi v6i oni hitu co nhu tetrametylammonium, cholin, va céc chit twong tu.; va céc
mudi v&i cac bazo hiru co nhu amoniac, propandiamin, pyrolidin, piperidin, pyridin,
etanolamin, N, N-dimetyletanolamin, 4-hydroxypiperidin, t-octylamin, dibenzylamin,
morpholin, glucosamin, phenylglycyl alkyl este, etylendiamin, N-metylglucamin,
guanidin, dietylamin, trietylamin, dixyclohexylanﬁn, N,N'-dibenzyletylendiamin,
cloprocain,  procain, dietanolamin, = N-benzylphenylamin,  piperazin, va
trithydroxymetyl)aminmetan.

Hon nita, cac hop chét ¢6 cong thirc (I) va cac mudi cia ching bao gdém cac
hydrat va sonvat khéc nhau.

Céc mudi duoc dung ndi trén ciia cac hop chét cé cong thire (I) co thé dugc san
xuit mot cach thich hop dua trén cic ki thuat théng thudng trong linh vuc nay.

Cac hop chét cua sang ché ciing bao gdm cac chit ddng phan 1ap thé, cac chit
triét quang, tit ca cac chit hoat quang c6 thé cé ciia hop chét c6 cong thirc (I).

Céc hop chét c6 cong thire (I) ciia sang ché nay va cac mudi duoc dung cia ching
6 hoat tinh trc ché xantin oxidaza dic biét tuyét voi. Nho c6 hoat tinh ché xantin
oxidaza tuyét voi do, cac hop chét c6 cong thic (I) cia sang ché nay va cac mudi duoc
dung cua ching sé 1a nhimg chét trc ché xanﬁn ozydaza hfru dung. |

Céc hop chit ¢6 cong thirc (I) trong sang ché nay va cic mudi duge dung cia
chiing ¢6 thé duoc sit dung nhu nhimg dugc phim d& phong va diéu tri cdc bénh lién
quan dén xantin oxidaza, vi du nhu git, ting axit uric mau, hdi chimg phan giai khdi u,
$6i tiét niéu, tang huyét ap, 161 loan m& mau, tiéu duong, cac bénh vé tim mach nhu xo
cing dong mach hodc suy tim, cac bénh vé than nhu dai thao duong, cac bénh vé ho hip
nhu tic nghén phéi man tinh, bénh viém rudt, hoac bénh tu mién, 13 nhimg bénh ma

ching c6 thé dugc ap dung 1dm sang nhu nhimg chit rc ché xantin oxidaza.
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Hop chit c6 cong thirc (I) néu trén va céc mudi duoc dung cia chiing c6 thé duoc
diéu ché thanh mét thanh ph?m dugc phém cung voi mot chét mang va/hoac mét ta dugc
dugc chip nhan vé duge hoc. Thanh phf?m duge hoc nay ¢ thé dugc diéu ché thanh céc
dang bao ché khac nhau dé duoc ding theo dudng ubng hoic dudng tiém. Cac duong
tiém thudc bao gém, vi duy, tiém trong tinh mach, ti€ém duéi da, ti€ém trong co, ti€ém qua
da, hoidc tiém tryc trang.

Céc cong thirc thude chira thanh phan 14 mét hodc nhiéu hop éhét ¢6 cong thirc
(I) cia sang ché nay hodc cac mudi ciia chiing 1am thanh phén hoat tinh dugc diéu ché
bing cach sir dung cac chit mang, ta duoc, va ch‘ét phu khac thudng duge dung trong
san xudt thudc. Cac chét mang hodc ta dugc dé diéu éhé thuéc} c6 thé 13 rén hoic l()ng'
va bao gém, vi du, lactoza, magié€ stearat, tinh bot, bot talc, gelatin, thach tréng, pectin,
gum arabic, dau 6 liu, diu mé, bo cacao, etylen glycol, va cac chét tuong tu, va cac chét
thﬁbng duoc st dung khéc. Cac dudng ding thube c6 thé & dang thudc udng duéi hinh
thirc thudc vién, vién nang, thude dang hat, dang bét, dang long, va cac dang tuong tu,
hoidc & dang thudc truyén thong qua cac dudng tiém vi du nhir tiém tinh mach hoic tiém
bap, thudc dan, tiém duéi da, va cac duong tiém tuong tur.

Théng thudng, liéu lugng ciia hop chit c6 cong thire (I) cia sang ché hoic mudi
dugc dung cda no trong khoang tir 0,01 mg dén 1000 mg c6 thé duogc ding cho mét
ngudi truong thanh méi ngay, mdt l4n hodc dugc chia thanh nhiéu l?in, mac dl‘l lidu lugng
thay ddi tiy thudc vio loai bénh, dudng dung thubc, cac tridu ching, tudi tic, giéi tinh,
va trong lugng co thé cta bénh nhan, va cac yéu t6 khac. Tuy nhién, do lidu luong dung
thudc thay déi dudi cac diéu kién khac nhau, cé mét sé truong hop ma mot liéu hrong
thap hon luong néu trén 1a da va cac trudng hop khéc khi mét liéu luong 16n hon lugng

néu trén 1a can thiét.

Vi du thye hién sing ché
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Sang ché nay sé& dugc giai thich dudi diy dua trén cac vi du cu thé; tuy nhién,
sang ché khong bi han ché bai nhing vi du nay.

Céc cAu tric cia cic hop chit duge tich riéng nay da dugc xac nhdn bang 'H-
NMR va/hodc phuong phép do phé st dung mot thiét bi khéi tir cuc don duoc trang bi
ngudn phun dién tir, hoic cac phuong phap phén tich phti hop khéc.

Véi cac hop chat ma phd "H-NMR (400 MHz, DMSO-ds hoic CDCls) d3 dugc
do, nhirng su chuyén dich héa hoc ciia chung (8: ppm) va cac hing sé ghép (J: Hz) cﬁﬁg
dwoc x4c dinh. V& cac két qua ciia phuong phap khéi phd, M*+H, nghia 13, mét gia tri
da do quan sat dugc nhur gia tri khéi luong phén tir cia hop chét (M) ma mét proton
(H*) duge thém vao, ciing duoc xdc dinh. Nén cha 'y ring céc chit viét tét sau day lan
luot ¢6 nghia: s = nhém don, d = nhém d6i, t=nhom ba, g = nhém bdn, brs = nhém don
rong, m = nhom boi.

Vi cac hop chat duogc tong hop theo cac phuong phap cia céc vi du sau diy,
nhitng phén tich thém séu hon da dugc thuc hién bang phwong phép phén tich sic ky
16ng hiéu ning cao (HPLC) va phuong phép phd khéi sir dung phd khéi ké Time-of-
Flight duoc trang bi m6t ngudn phun ion dién tir.

Thoi gian lru (theo phiit) cia mét hop chét trong phén tich HPLC dudi cac diéu
kién phan tich sau ddy duoc thé hién nhu thoi gian lvu HPLC.,
Céc diéu kién do HPLC
Thiét bi do: Hewlett-Packard 1100HPLC
Cot: Imtakt Cadenza CD-C18 100 mm x 4,6 mm 3 pm
UV: PDA detection (254 nm)
Nhiét d6 cdt: 40°C
Céc diéu kién Gradien:
Dung méi: A: H,O/axetonitril = 95/5

0,05% TFA (axit trifloaxetic)
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B: H2O/axetonitril = 5/95

0,05% TFA (axit trifloaxetic)
Tbc d6 dong chiy: 1 mL/phut
Gradien: 0 dén 1 phit, Dung méi B: 2%, Dung mdi A: 98%

1 dén 14 phit, Dung méi B: 2%—100%, Dung méi A: 98%—0%

14 dén 17 phut, Dung méi B: 100%, Dung méi A: 0%

17 dén 19 phit, Dung méi B: 100%—2%, Dung méi A: 0%—98%

Vé két qua cia phuong phép phén tich khéi phd, ciing véi gid tri cua "M*+H"
quan sat dugc bang thiét bi va cac diéu kién phan tich néu dudi day (Obs. Mass: nghia
1a gié tri khéi lwgng phéan tir quan sat dugc cua hop chét (M) ma mét protoﬁ (H) dugce
thém vao) va gia tri tinh toan dugc cua "M*+H" (Pred. Mass), cong thirc téng hop chung

(Formula) dugc tinh toan tir gié tri d quan sat cia "M "+ H" cling dugc xac dinh.

Céc diéu kién do ludong ciia TOF-MS

May do khdi phé: Shimadzu LCMS-IT-TOF
LC: Prominnce

Cot: Phenomenex Synergi Hydro-RP 4 mm % 20 mm 2,5 um
UV: PDA (254 nm) |

Téc d6 dong chay: 0,6 ﬁlL/phﬁt

Nhiét d6 ct: 40 °C

Dién ap do: 1,63 kV

Céac diéu kién Gradien:

Dung méi: A: HO/axetonitril = 95/5

0,1% HCOOH

B: H,O/axetonitril = 5/95

0,1% HCOOH
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Tbc @6 dong chay: 0,5 mL/phut
Gradien: 0 dén 0,2 phit, Dung méi B: 2%, Dung méi A: 98%
0,2 dén 2,5 phut, Dung méi B: 2%—100%, Dung méi A: 98%—0%
2,5 dn 3,8 phit, Dung méi B: 100%, Dung m61 A: 0%
3,8 dén 4 phut, Dung mdi B: 100%—2%, Dung méi A: 0%—98%

4 dén 5 phit, Dung méi B: 2%, Dung méi A: 98%

Vi du tham khao
Téng hop 5-bromo-2-clopyridin-4-cacbandehit (hop chét vi du tham khao)

Sau khi dung dich dugc diéu ché bing cach hoa tan 10,6 mL diisopropylamin
trong 100 mL THF dugc 1am mat dén nhiét d6 -78°C, 22,7 ml n-butylliti dugc thém tir
tir ting giot vao dung dich d6. Sau khi dung dich phén trng dugc khudy trong 1 gi&y, mét
dung dich thu duoc bang cach hoa tan 9,7 g 5-bromo-2-clopyridin trong 50 mL THF
duoc thém vao tir tir timg giot, va dung dich phan tng dwoc khudy thém mét gio nira.
Sau d6, 10 mL N,N-dimetylformamit (DMF) dugc thém vao tirng giot. Sau khi dung
dich hdn hop nay duoc khudy trong 1 gio & nhiét d -78°C, 30 mL axit clohyric 2M
duoc thém vao, va nhiét d6 dugce ting 1én tir tir &én nhiét d6 phong, sau d6 khudy trong
30 phiit & nhiét d6 phong. Nudc duge thém vao hén hop phan tmg, sau d6 hdn hop dugc
chiét véi etyl axetat. L6p hitu co da dugc ria sach‘ v6i nude mudi, sau d6 duoc siy kho
va c6 dic trong chin khong. 10 mL diclometan d3 duge thém vao cén, su thanh loc duge
tién hanh bing phuong phdp thong thuong dé thu vé 3,23 g 5-bromo-2-clopyridin-4-
cacbandehit. Ngoai ra, sau khi ph?m loc dugc c6 didc trong chan khong, ph:;“m con lai
dugc tinh ché bing phép sic ky cot gel silic (hexan: etyl axetat = 9: 1) déchora 6,34 g
5-bromo-2-clopyridin-4-cacbandehit.

'H-NMR (400MHz, CDCls) 8(ppm): 7,72(1H ,s), 8,68(1H, s), 10,3(1H, s).
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Vidul
Tbng hop axit 1-(4-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylic
(hop chét s6 1) (Phuong phap téng hop (A))

(1) Thé huyén phti duogc diéu ché bang cach thém 8,8 g 5-bromo-2-clopyridin-4-
cacbandehit, 5,36 g axit phenylboronic, va 11,06 g kali cacbonat vao 100 ml dung dich
hén hop 4-dioxan/nudc=4/1, 924 mg tetrakis (triphenylphosphin) paladi dugc thém vao
thé huyén phi d6, va hén hop phan (ng thu vé duoc dun néng & 80°C trong 5 gid trong
mdi trudng khi nito. Nude duoc thém vao hdn hop phan img, sau d6 hdn hop dugc chiét
vdi etyl axetat. Lop hitu co duge rra sach véi nude mudi, sau d6 duogc sz?iy kho va co
dic trong chan khong dé cho ra 10,8 g 2-clo-5-phenylpyridin-4-cacbandehit.

'H-NMR (400MHz, CDCls) &(ppm): 7,3-7,42(2H, m), 7,5-7,6(3H, m), 7,81(1H, d,
J=0,6Hz), 8,61(1H, d, J=0,6Hz), 9,99(1H, s).
ESI/MS m/e: 218, 220(M*+H, C12HsCINO). ‘

(2) Thé huyén pht dugc diéu ché bang cach thém 10,8 g 2-clo-5-phenylpyridin-
4-cacbandehit, 5,56 g hydroxylamin monohydroclorua, va 5,44 g natri format vao 100
ml axit focmic, 12,2 g axetic anhydrit dugc thém vao, va hén hop phan tmg thu vé dugc
lam néng & 100°C trong 2 gid trong moi trudng khi nito. 100 ml nudc duge thém vao
va sy thanh loc duoc tién hanh bing cac cach thong thudng dé cho ra 6,34 g 2-clo-5-
phenylpyridin-4-cacbonitril. ‘

'H-NMR (400MHz, CDCl;3) 8(ppm): 7,27(1H, s), 7,5-7,6(5H, m), 7,6 7(1H, s), 8,63(1H,
s).
ESUMS m/e: 215, 217(M*+H, C12H7CINy).

(3) Hon hop phan tmg dugc diéu ché biang cach huyén phui héa 3,22 g 2-clo-5-
phenylpyridin-4-cacbonitril, 2,31 g etyl 1H-pyrazol-4-cacboxylat, va 3,11 g kali
cacbonat trong 40 mL dimetyl sulfoxit dugc dun néng & 120°C trong 2,5 gio trong mdi

truong khi nito. 50 ml nude duge thém vao va sy thanh loc dugc tién hanh b::fmg cac
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cach thong thudmg dé cho ra 3,97 g etyl 1-(4-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-
4-cacboxylat.
'H-NMR (400MHz, DMSO ds) 8(ppm): 1,31(3H, t, J=8Hz), 4,28(2H, q, J=8Hz), 7,55-
7,62(3H, m), 7,7-7,72(2H, m), 8,32(1H, s), 8,43(1H, s), 8,86(1H, s), 9,05(1H, s)
ESI/MS m/e: 319,1(M*+H, C1sH14N402).

(4) Dung dich dugc diéu ché bang cach hoa tan 3,97 g etyl 1-(4-xyano-5-
phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylat trong 30 ml dung dich hén hop cua
tetrahydrofuran/metanol=1/1, 30 mL axit clohydric 6M duoc thém vao dung dich do, va
hdn hop phan ung thu vé dugc dun néng & 80°C trong 48 gid. Sy thanh loc duge tién
hanh bang cic cach théng thuong dé chora 3,71 g cua axit 1-(4-xyano-5-phenylpyridin-
2-yl)-1H-pyrazol-4-cacboxylic.

'H-NMR (400MHz, DMSO d¢) 8(ppm): 7,54-7,62(3H, m), 7,7-7,72(2H, m), 8,26(1H,
s), 8,41(1H, s), 8,85(1H, s), 8,98(1H, s), 12,91(1H, s).

Thoi gian lvu HPLC: 10,48 phut.

Khéi luvong quan sat duge (M*+H): 291,088

Khéi Iuong dy tinh (M*+H): 291,0877

Cong thitc (M): C16H10N1O2
Céc vi du 2 dén 70

Sir dung hop chét vi du tham khéo trén 1am nguyén liéu hop chat ban dau, cac hop chét

tir 2 @én 70 duoc diéu ché theo phwong phap nhur néu trong Vi duy 1.
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Vi | Hop Thot gian hmmg luongdu | .. .

du | chit £ {ltu HPLC qgigfn tinh Cong thic (M) IHNMR

2 2 10,53 | 321,0975 | 321.0982 | C17TH12N403

3 3 11,21 | 335,1136 | 335.1139 | C18H14N403

4 4 10,92 |305,1021 | 305.1033 | C17HI2N402
400MHz (DMSO d6) 7,41-7,5 (1H,
m), 7,54-7,63 2H, m), 7,72 (1H, d,

5 5 1043 | 309,0772 | 309.0782 | C16HIN4O2F | J=4Hz), 8,26 (1H, s), 849 (1H, s),
8,79 (1H, s), 9 (1H, s), 1293 (1H,
brs).
400MHz (DMSO d6) 7,46-7,5 (1H,
m), 7,54-7,63 (2H, m), 7,72 (1H, d,

6 6 10,89 | 325,0486 | 325.0487 | CI6GHIN4O2Cl | J=4Hz), 8,26 (1H, s), 8,49 (1H, s),
8,79 (1H, s), 9 (1H, s), 12,93 (1H,
brs).
400MHz (DMSO dé6) 3,8 (3H, s),
7,14 (1H, t, J=8Hz, 8Hz), 7,24 (1H,
d, J=8Hz), 7,43 (1H, d, 8Hz), 7,53

7 7 10,52 |321,0971 | 321,0982 | C17H12N40O3 (H, t, J=8Hz), 824 (IH, s), 838
(1H, s), 8,72 (1H, s), 897 (1H, s),
12,89 (1H, s).

8 8 11,03 | 359,0745 | 359,075 | C1THON4O2F3

9 9 11,31 | 3750701 | 375,07 |CITHON4O3F3 _
400MHz (DMSO d6) 2,31(3H, s),
7,36-7,38 (1H, m), 7,47-7,5 (3H, m),

10 | 10 11,25 |305,1027 | 305,1033 | C17H12N402 824 (111 5), 8,38 (1HL 5), 882 (1H,
s), 8,96 (1H, s), 12,93 (1H, brs).
400MHz (DMSO d6) 7,39-7.44
(14, m), 7,55-7,57 (1H, m), 7,61-

1| 1 10,61 |309,0778 | 309,0782 | C1I6HIN4O2F | 7,67 (2H, m), 825 (1H, s), 8,43 (1H,
s), 8,87 (1H, s), 8,97 (1H, s), 12,93
(1H, brs).
400MHz (DMSO d6) 7,61-7,68
(3H, m), 7,81 (1H, s), 824 (1H, s),

12 12 11,3 |325,0474 | 325,0487 | C16HON40O2C] 8.4 (1H, 5), 8.85 (1FL 5), 8.95 (1HL 5),
12,91 (1H, s).
400MHz (DMSO d6) 3,84 (3H, s),
7,11-7,14 (1H, m), 7,25-727 (2H,

13| 13 10,59 |321,0979|321,0982 | C17HI2N403 | m), 7,5 (1H, t, J=8Hz, 8Hz), 824
(1H, s), 8,39 (1H, s), 8,85 (1H, s),
8,96 (1H, s), 12,9 (1H, brs).
400MHz (DMSO d6) 2,4 (3H, s),
74 (2H, d, J=8Hz), 7,6 (2H, d,

14| 14 11,29 | 305,103 | 305,1033 | C17H12N402 J=8Hz), 824 (1H, ), 8 3 (1HL 5), 8,82
(1H, s), 8,96 (1H, s), 12,92 (1H, brs).

Vi du 1 Vi du va Hop chat sb 1a Hop chét s trong béng trén va bao gbm tit ca céc bang dudi déy.
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| KhOU g
Vi | Hop Thot gian hmmg lugng dur | . .
du |chét «|lmu HPLC qgi;fu tinh Cong thirc (M) IHNMR
400MHz (DMSO d6) 7,67 (2H, d,
J=8Hz), 7,74 (2H, d, J=8Hz), 825
15 15 1m13mmammmmmwmm(mﬂwumﬁwﬂmﬁ
897 (1H, s), 12,92 (1H, brs).
16 | 16 8,64 |307,0816] 308,0826 | C16HION4O3
400MHz (DMSO d6) 1,23 3H, t,
J=8Hz), 4,074,15 (2H, m), 7,03
’ (1H, t, J=8Hz), 7,09 (1H, d,
17 17 11,26 |353,1047 | 353,1044 | C18H13N4O3F J=8Hz), 7.52-7.58 (1H, m), 825
(1H, s), 8,47 (1H, s), 8,78 (1H, s),
8,98 (1H, s), 12,95 (1H, brs).
400MHz (DMSOd6) 3,81 (3H, s),
, ' 7,06 (1H, t, J=8Hz), 7,11 (1H, d,
18 | 18 10,61 | 339,0877 | 339,0888 | C17THI11N4O3F | J=8Hz), 7,55-7,61 (1H, m), 825
(14, s), 847 (1H, s), 8,77 (1H, s),
8,98 (1H, s), 12,95 (1H, brs).
400MHz(DMSO0d6) 3,92 (3H; s),
7,14-7,17 (1H, m), 7,32-741 (ZH,
19| 19 1033 | 339,0880 | 339,0888 | C17H11N4O3F| m), 8,25 (1H, s), 847 (1H, s), 8,82
(14, s), 897 (1H, s), 12,95 (1H,
brs).
20 | 20 10,64 | 327,0682 | 327,0688 | CI6HSN4O2F2
400MHz (DMSO d6) 7,61-7,62
, (1H, m), 7,81-7,83 (1H, m), 8,13-
21| 21 1025 |297,0435 | 297,0441 | C14H8N402S | 8,14 (1H, m), 823 (1H, s), 8,36
(1H, s), 894 (2H, s), 12,95 (1H,
brs).
2| 2 10,77 | 311,0594 | 311,0597 | C15H10N402S
400MHz (DMSO d6) 7,13-7,14
(IH, m), 7,93 (IH, t, J=4Hz) ,
23| 23 9,76 |281,0658 | 281,0669 | C14H8N4O3 | 822 (1H,s),8,33 (1H,s),8,39(1H,
m), 8,93 (1H, s), 8,96 (1H, s), 12,88
(1H, brs).
24| 24 6,46 |322,0921]322,0935 | C16H1IN503
25| 25 6,25 1292,0813]292,0829 | C15HIN502
26 | 26 11,17 | 305,1024 | 305,1033 | C17H12N402
400MHz (DMSO d6) 1,15 (6H, d,
J=8Hz), 3,55 (1H, q, J-8Hz), 7,54
27| 27 12,78 |333,1335|333,1346 | C19H16N402 | 7,62 (3H, m), 7,69-7,71 (2H, m),
8,32 (1H,s), 8,82 (1H,s), 8,87 (1H,
s), 12,74 (1H, s).
28 | 28 11,33 |319,1180 | 319,119 | C18H14N402
291 29 10,6 | 309,0771 | 3090782 | C16HOIN4O2F
30 | 30 1133 | 333,0993 | 333,0993 | C18H14N403
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31

12,17

349,1291

349,1295

C19H16N403

32

10,68

327,0678

327,0688

C16H8N40O2F2

400MHz (DMSO d6) 7,34-738
(1H, m), 7,547.6 (1H, m), 7,72-
7,78 (1H, m), 826 (1H, s), 848
(1H, s), 8,83 (1H, s), 8.99 (1H, s),
12,93 (1H, s).

33

11,22

323,0928

323,0939

CI17HIIN4O2F

400MHz (DMSO d6) 2,42 (3H, ),
724 (1H, d, J=8Hz), 73 (1H, d,
J=8Hz), 7,53 (1H, t, J=8Hz), 825
(1H, s), 845 (1H, s), 8,8 (1H, s),
898 (1H, ), 12,9 (1H, s).

34

11,18

323,0923

323,0939

C17H11IN4O2F

400MHz (DMSO d6) 2,37 3H, ),
732736 (1H, m), 74-744 (2H,
m), 8,25 (1H, s), 846 (1H, s), 8,81
(1H, s), 8,98 (1H, 5), 12,92 (1H, s).

35

10,56

327,0691

327,0688

C16H8N40O2F2

400MHz (DMSO d6) 7,47-7,58
(H, m), 7,61-7,66 (1H, m), 8,27
(1H, s), 85 (1H, s), 8,87 (1H, 3),
8.99 (1H, 5), 12,92 (1H, brs).

36

11,21

323,0934

323,0939

C17H11IN4O2F

400MHz (DMSO d6) 233 (3H, 5),
729733 (1H, m), 7,43-7,52 (2H,
m), 8,25 (1H, s), 8,46 (1H, s), 8,81
(1H, 5), 8,98 (1H, 5), 1291 (1H, 5).

37

11,39

323,0925

323,0939

C17H1INAO2F

400MHz (DMSO d6) 2,33 3H, 5),
7,38 (1H, dd, J=8Hz, 12Hz), 7,56-
7,6 (1H, m), 7,64 (1H, d, J=12Hz),
825 (1H, s), 8.4 (1H, s), 8,83 (1H,
), 897 (1H, ), 12,92 (1H, s).

38

11,52

319,119

319,119

C18H14N402

400MHz (DMSO d6) 2,07 3H, 5),
2,33 (3H, s), 7,17 (1H, d, J=8Hz),
725 (1H, t, F=8Hz), 7,35 (1H, d,
J=8Hz), 825 (1H, 5), 842 (1H, ),
867 (1H, s), 8,98 (1H, s), 12,91
(14, s).

39

1141

323,0932

323,0939

C17H11N4O2F

400MHz (DMSO d6) 2,32 3H, s),
744-7,56 (3H, m), 8,25 (1H, 5), 8,4
(1H, s), 8,84 (1H, s), 8,96 (1H, s),
1292 (15, 5).

&

11,42

341,0243

341,0247

C16H8N4O2FC
1

400MHz (DMSO d6) 7,67 (1H,
dd, J=8Hz, 12Hz), 7,73-7,77 (1H,
m), 8,01 (1H, dd, J=4Hz, 8Hz),
825 (1H, s), 842 (1H, 5), 8,87 (1H,
5),897 (1H, ), 12,91 (1H, brs).
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Cong thirc (M)

IHNMR

41

1123

343,0403

343,0393

C16H8N4O2FC
|

42

841

335,0766

335,0775

C17H10N404

400MHz (DMSO d6) 7,85 2H, d,
J=8Hz), 8,12 (2H, d, J=8Hz), 8,26
(1H, s), 8,44 (1H, s), 8,89 (1H, s),
898 (1H, s), 13,07 (2H, brs)

43

11,62

359,0743

359,0750

C17H9N402F3

400MHz (DMSO d6) 7,93-7,99
(4H, m), 8,26 (1H, s), 845 (1H, s),
8,89 (1H, 5), 8,98 (1H, ), 12,9 (1H,
brs).

&

11,88

375,0697

375,0700

C17HON40O3F3

400MHz (DMSO d6) 7,61 (2H, d,
J=8Hz), 8,85 (2H, d, J=8Hz), 826
(1H, s), 843 (1H, s), 8,88 (1H, s),
898 (1H, 5), 12,9 (1H, brs).

45

11,48

359,0745

359,0750

C17H9N4O2F3

400MHz (DMSO d6) 7,84 (1H, t,
J=8Hz), 7.93 (1H, d, J=8Hz), 8,03
(1H, d, J=8Hz), 8,11 (1H, s), 8,26
(1H, s), 8,44 (1H, s), 892 (IH, s),
8.98 (1H, s), 12,94 (1H, brs).

I&

10,83

357,0798

357,0794

C17HION4O3F
2

400MHz (DMSO d6) 7,35 (1H, t,
J=72Hz), 7,37 (1H, m), 7,55-7,68
(3H, m), 8,26 (1H, s), 843 (1H, s),
8,88 (1H, s), 898 (1H, s), 12,92
(1H, s).

47

12,55

333,1340

333,1346

CI19H16N402

400MHz (DMSO d6) 1,26 (6H, d,
J=8Hz), 2,99 (1H, q, J=8Hz), 747
(QH, d, J=8Hz), 7,63 (2H, d,
J=8Hz), 8,24 (1H, s), 8,39 (1H, s),
8,83 (1H, s),8,97 (1H, s), 12.9(1H,
brs).

I

12,50

333,1341

333,1346

C19H16N402

400MHz (DMSO d6) 1,26 (6H, d,
J=8Hz), 3 (1H, q, J=8Hz), 741-
745 (1H, m), 7,5-7,52 H, m),
7,75 (1H, 5), 8,25 (1H, 5), 8,39 (1H,
), 8,86 (1H, s), 8.98 (1H, 5), 12,91
(1H, brs).

49

11,01

323,0934

323,0939

C17H11N4O2F

400MHz (DMSO d6) 2,2 3H, s),
722 (IH, td, J=4Hz, 8Hz), 7,31
(1H, dd, J=4Hz 12Hz), 742 (1H,
dd, J=8Hz, 12Hz), 8,24 (1H, s),
843 (1H,s), 8,71 (1H, 5),8,97 (1H,
), 12,91 (1H, brs).
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Khoi HA
Vi | Hop | 1PO1gEn | luong 1u<_>Knh§1835? ,
du cmiséluu}ﬁqij q3m1&n tinh Cong thirc (M) IHNMR
o i1 | M
400MHz (DMSO d6) 3,82 (3H, s),
6,97-701 (1H, m), 7,17-72 (1H,
50 | 50 10,74 | 339,0872 { 339,0888 | C17TH11N4O3F | m), 7,47-7,51 (1H, m), 8,24 (1H, s),
8,39 (1H, s), 8,71 (1H, s), 8,96 (1H,
s), 12,9 (1H, s).
400MHz (DMSO d6) 2,42 (3H, s),
7,54-7,57 (1H, m), 7,63-7,65 (1H,
51 51 12,19 | 339,0629 | 339,0643 C17H111N402C m), 7,69-7,7 (1H, m), 8,24 (1H, s),
: 84 (1H, s), 8,83 (1H, s), 8,96 (1H,
8), 12,9 (1H, brs).
52| 52 11,89 | 349,1290 | 349,1295 | C19H16N403
53] 53 13 347,1495 | 347,1503 | C20H18N402
400MHz (DMSO d6) 7,12-724
(5H, m), 7,46 (2H, dd, -8 Hz), 7,72
54| %4 12,55 |383,1141 | 383,1139 | C22H14N403 (2H, d, J=8 Hz), 824 (IH, ), 839
(1H, s), 8,84 (1H, s), 8,96 (1H, s).
551 55 10,31 |335,1135| 335,1139 | C18H14N403
56 | 56 12,92 |363,1446 | 363,1452 | C20H18N403
571 57 11,91 | 341,1030 | 341,1033 | C20H12N402
58 | 58 593 13220920 | 322,0935 | C16H1IN503
591 59 6,32 | 335,1243 | 335,1251 | C17H14N602
400MHz (DMSO d6) 8,20-824
(IH, m), 8,27 (1H, s), 85 (1H, s),
60 | 60 8,63 |310,0723 |310,0735 | C1SH8NSO2F 8.79-8.81 (2H, m), 895 (1H, ), 9
(1H,s), 12.94 (1H, s).
400MHz (DMSO d6) 745-7,51
(2H, m), 7,70-7,73 (1H, m), 8,14-
61 | 61 11,44 | 347,0580 | 347,0597 | CISHION4O2S | 8,16 (1H, m), 821 (1H, m), 8,28
(1H, s), 849 (1H, s), 8,90 (1H, s),
9,01 (1H,s), 1292 (1H, s).
62 | 62 5,78 1292,0817|292,0829 | C15HINS502
: 400MHz (DMSO dé6) 2,49 (3H, s),
7.4 (2H,d,J=8 Hz), 7,59 (2H, d, J=8
63| 63 11,31 |337,0749 | 337,0754 | C17TH12N402S Hz)f 8,18 (1L s),)8 32 (l(H, 9,877
(1H, s), 89 (1H, s), 12,86 (1H, s).
400MHz (DMSO d6) 3,24 (4H, t,
J=4 Hz), 3,76 (4H, t, J=4 Hz), 7,13
64| &4 9,99 |376,1395 | 376,1404 | C20H17N503 | (2H, d, J=8 Hz), 7,59 (2H, d, }=8
Hz), 8,23 (1H, s), 8,33 (1H, s), 8,81
(1H, s), 8,95 (1H, s), 12,88 (1H, s).
400MHz (DMSO d6) 7,4-7,44 (1H,
m), 7,5-753 (2H, m), 7,77-7,83
(4H,m),79-7,92 (2H, m), 8,26 (1H,
65| 65 12,61 |367,1192 | 367,119 | C22H14N402 5), 843 (11, 5), 891 (IH, 5), 899
(1H, s).
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Vidu
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Khéi
lugng
quan sat
duoc

(M*+H)

duy tinh
M"+H)

Khéi lrong

Cdng thirc (M)

IHNMR

IR

12,49

397,1290

397,1295

C23H16N403

400MHz (DMSO d6) 521 (2H,
s), 723 (2H, d, J=8 Hz), 7,34-7,5
(5H,m), 7,66 (2H, d, J=8 Hz), 824
(1H, s), 8,36 (1H, s), 8,81 (1H, ),
8.96 (11, s), 12,86 (1H, s).

67

8,46

334,1281

334,1299

C18HI15N502

400MHz (DMSO dé6) 2,97 (6H,
s), 6,89-6,95 (2H, m), 6,99 (1H, s),
7,37 (1H, t, J=8Hz), 8,25 (1H, s),
8,37 (1H, s), 8,85 (1H, s), 897
(1H, s).

68

7,1

306,0974

306,0986

C16H11N502

400MHz (DMSO d6) 5,62 (2H,
s), 6,71 (2H, d, I=8Hz), 7,39 (2H,
d, J=8Hz), 8,21 (1H, s), 8,27 (1H,
s), 8,75 (1H, 5),8.92 (1H, s), 12,84
(1H, s).

69

8,57

384,0774

384,0761

C17H13N504S

400MHz (DMSO d6) 3,1 3H, s),
738 (2H, d, F=8Hz), 7,69 (2H, d,
J=8Hz), 8,25 (1H, s), 8,39 (1H, s),
883 (1H, s), 896 (1H, s), 10,13
(1H, s), 12,89 (1H, 5).

70

823

404,1347

404,1353

C2IHI7N504

400MHz (DMSO d6) 3,51-3,77
(8H,m), 7,63 (2H, d, J=8 Hz), 7,79
(2H, d, J=8 Hz), 8.26 (1H, 5), 8,44
(1H, s), 8,88 (1H, 5), 8,99 (1H, 5).

Vidu71

Tong hop axit 1-[4-xyano-5-(3-metylsulfonylphenyl)pyridin-2-yl]-1H-pyrazol-4-

cacboxylic (hop chét sé 71) (phuong phép tong hop (B))

(1) Hén hop phan tmg dugc diéu ché bang cach huyén phu héa 5,51 g 5-bromo-

2-clopyridin-4-cacbandehit, 26,5 g trimetyl octoformat, va 4,75 g p-toluensulfonic axit

monohydrat trong 50 ml metanol dugc dun néng & 70°C trong 4 gid. Nudc duge thém

vio hén hop phan tng, sau d6 hén hop dugc chiét véi etyl axetat. Lop hitu co dugc rira

bang dung dich nudc bio hoa natri hydrogencacbonat va nudc mudi, sau d6 dugc say
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khé, va cb dic trong chan khong dé cho ra 5,48 g 5-bromo-2-clo-4-(dimetoxymetyl)-
pyridin.
'H-NMR (400MHz, CDCI3) 8(ppm): 3.39(6H, s), 5.46(1H, s), 7.57(1H, s), 8.49(1H, s).

(2) Hon hop phan ng dugc diéu ché bang cach huyén phu héa 5,33 g 5-bromo-
2-clo-4-(dimetoxymetyl)-pyridin, 2,33 g etyl 1H-pyrazol-4-cacboxylat, va 4,14 g kali
cacbonat trong 50 mL dimetylformamit dugc dun néng & 90°C trong 7 gi¢ trong mdi
trudmg khi nito. Sau khi hdn hgp phén tmg dugc 1am mat dén nhiét 6 phong, nu&c duogc
thém vao hén hop phéan ng, sau d6 hdn hop dugc chiét véi etyl axetat. Lép hitu co dugce
nira sach véi nude mudi, sau d6 dugc séy kho, va c6 dic trong chan khong dé cho ra mot
san phdm thé cia etyl 1—(5-brofno—4 (dimetoxymetyl) pyridin-2-yl)-1H-pyrazol-4-
cacboxylat.

Hén hop dugc didu ché bang cach dau tién huyén phi héa san phdm thé thu dugc
¢ trén trong 25 mL axit focmic va sau d6 thém 2,78 g hydroxylamin monohydroclorua,
hén hop dugc dun néng & 70°C trong 30 phuit trong méi truong khi nito. Sau khi sy hinh
thanh ctia mdt oxim di duoc xac nhan, mot hdn hop phan tmg dugc diéu ché bing cach
thém 2,72 g natri format va 10,2 g anhydrit axetic vao hdn hop trén dugc ldm néng &
110°C trong 15 gio. Sau khi hén hop phan tmg dugc lam lanh dén nhiét d6 phong, 25
mL nude duoc thém vao, sau d6 nra voi 100 mL nude dé cho ra 2,26 g etyl 1-(5-bromo-
4-xyanopyridin-2-y1)- 1 H—pyrazol-4-cacboxyiat.

'H-NMR (400MHz, CDCls) 3(ppm): 1,38(3H, t, J=8Hz), 4,35(2H, q, J=8Hz), 8,14(1H,
s), 8,29(1H, s), 8,71(1H, s), 8,97(1H, s).

(3) H3n hop phan img dugc didu ché bing cach huyén phi héa 80,3 mg etyl 1-
(5-bromo-4-xyanopyridin-2-yl)-1H-pyrazol-4-cacboxylat, 75 mg axit 3-(metylsulfonyl)
phenylboronic, 10,2 mg paladi clorua-1,1'-bis(diphenylphosphin) feroxen, va 106,1 mg
trikali phosphat trong 0,8 ml dung méi hén hop cua 1,4-dioxan/nude=3/1 dugc dun néng

& 90°C trong 15 gid trong mdi trudng khi nito. Sau khi hdn hop phan ing duge lam mat
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dén nhiét d6 phong, 2 mL nuéc va 4 mL etyl axetat dugce thém vao, sau d6 khudy déu.
Pha hitu co duoc c6 dic va 1am khé trong chan khong dé cho ra cho san pham thé cua
etyl 1-[4-xyano-5-(3-metylsulfonylphenyl) pyridin-2-yl]1H-pyrazol-4-cacboxylat.

Hon hop phan tng dugc diéu ché bing cach hoa tan san phdm thé thu duge &
trén vao 0,8 ml dung dich axit clohydric 4M trong 1,4-dioxan va thém 0,2 mL axit
clohydric 6M, hon hop dugce dun néng & 100°C trong 14 gis. Hon hop phén tmg dugc
1am mét dén nhiét d6 phong va sau d6 duoc cb dic dé cho ra mét san phdm thé cua axit
1-[4-xyano-5-(3-metylsulfonylphenyl)pyridin-2-yl]-1H-axit pyrazol-4-cacboxylic. San
phdm thé duoc tinh ché bang sic ky pha HPLC d4o dé cho ra 18,1 mg axit 1-[4-xyano-
5- (3-metylsulfonylphenyl) pyridin-2-yl]-1H-axit pyrazol-4-cacboxylic.

'TH-NMR (400MHz, DMSO d¢) 8(ppm): 3,3(3H, s), 7,89(1H, dd, J=8Hz, 8Hz), 8,09(1H,
d, J=8Hz), 8,11(1H, d, J=8Hz), 8,27(2H, s), 8,46(1H, s), 8,95(1H, s), 9(1H, 5), 12,91(1H,
S).

Thoi gian lvu HPLC: 8,6 phut.

Khéi luong quan sat duoc (M*+H): 369,0645

Khéi luong du tinh (M*+H): 369,0652

Cong thire (M): C17H12N404S
Céc vi du 72 dén 74

Str dung hop chét vi du tham khao trén nhu chét nguyén liéu, cac hop chét tir 72

" dén 74 da duoc tdng hop theo phuong phép twong tu nhu & vi du 71.
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.. .| Khbi
Thoi gian £
| Hop| I | lomg Khothomg o
Vidu hétsd| HPLC quansat | dutinh | Cong thirc (M) IHNMR
EE— dugc | M +H)
M* +H)
400MHz (DMSO d6)
7,91 (1H, dd, J=8Hz, 8
334.057 Hz), 8,19 (1H, d, J=8
72 | 72 | 10,15 % 334,0582 | C16H9N504 | Hz), 8,27 (1H, s), 8,42
(1H, d, J=8 Hz), 8,47
(1H, s), 8,6 (1H, s), 8,95
(1H, s), 9,01 (1H, s).
400MHz (DMSO d6)
7,58-7,62 (2H, m), 7,7-
395113 7,74 (1H, m), 7,79-7,81
73 | 713 | 11,53 é 395,1139 | C23H14N403 | (2H, m), 7,9-7,95 (4H,
m), 8,27 (1H, s), 8,47
(1H, s), 8,93 (1H, s), 9
(1H, s). '
400MHz (DMSO d6)
2,66 (3H, s), 7,87 (2H, d,
333,096 J=8 Hz), 8,15 (2H, d,
74 | 74 9,61 4 333,0982 | C18H12N403 1=8 Hz). 827 (IH, s).
8,45 (1H, s), 8,9 (1H, s),
8,99 (1H, s).
Vidu 75

Téng hop axit 1-(5-xyano-6-phenylpyridin-3-yl)-1H-pyrazol-4-cacboxylic (hop chit sb

75) (phuong phép téng hop (C))

(1) Hon hop phan Gng dugc diéu ché Abalmg huyén phu héa 255 mg 2,3-dibromo-

S-flopyridin, 168 mg etyl 1H-pyrazol-4-cacboxylat, va 207 mg kali cacbonat trong 2 mL

dimetyl sulfoxit dugc dun néng & 120°C trong 2 gio trong mdi truong khi nito. Nudce

dugc thém vao hén hop phan tng, sau d6 hdn hop dugc chiét vdi etyl axetat. Pha hitu

co duogc nra bang dung dich nudc bdo hoa natri hydrogencacbonat va nudc mudi, sau

d6 duogc siy kho, va cb dic trong chan khong dé cho ra san pham thé cia etyl 1-(5,6-

dibromopyridin)-1H-pyrazol-4-cacboxylat. San phim thd dugc tinh ché bing séc ky cot
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(hexan/etyl axetat=9/1) dé cho ra 164 mg etyl 1-(5,6-dibromopyridin)-1H-pyrazol-4-
cacboxylat.
'TH-NMR (400MHz, CDCl3) 8(ppm): 1,39(3H, t, J=8Hz), 4,36(2H, q, J=8Hz), 8,15(1H,
s), 8,37(1H, d, J=4Hz), 8,43(1H, s), 8,72(1H, d, J=4Hz).
ESI/MS m/e: 373,9, 375,9, 377,9 (M™+H, C11H10Br2N30»).

(2) Thé huyén phu dugc diéu ché bang cach thém 82 mg etyl 1-(5,6-
dibromopyridin)-1H-pyrazol-4-cacboxylat, 29,3 mg axit phenylboronic, va 60,5 mg kali
cacbonat dugc huyén phil héa trong 1,5 ml dung dich hén hop 1,4-dioxan/nude=4/1.
Hén hop phén tng dwoc diéu ché biang cach thém 12,6 mg tetrakis (triphenylphosphin)
paladi vao thé huyén phi trén dugc dun néng & 80°C trong 7 gi¢s trong méi truong khi
nito. Nuée dugce thém vao hén hop phan img, sau d6 hdn hop duoc chiét véi etyl axetat.
Lép hiru co duge nia sach véi nude mudi, sau d6 séy kho, va ¢6 dic trong chan khong
dé cho ra san phdm thé cua etyl 1—(5—bromo-6-pheny1pyridin—3-yl)-1H-pyrazol-4-
cacboxylat. San phim thé nay dugc tinh ché bang sic ky cot (hexan/etyl axetat=3/1) dé
~ cho ra 82,2 mg etyl 1-(5-bromo-6-phenylpyridin-3-yl)-1H-pyrazol-4-cacboxylat.
ESI/MS m/e: 372, 374 (M*+H, C17H15sBrN;O»).

(3) H8n hop phén tng dugc diéu ché bang cach huyén phi héa 82,2 mg etyl 1-
(5-bromo-6-phenylpyridin-3-yl)-1H-pyrazol-4-cacboxylat va 31,3 mg ddng (I) xyanua
trong 1,5 ml dimetylformamit dugc dun néng & 160°C trong 6 gio trong méi truong khi
nito. Sau khi hon hop phan tmg duoc 1am mét dén nhiét d phong, chit khéng hoa tan
duoc loai bo bang céach loc qua xelit, va nuéc duge thém vao dich loc, sau d6 duoc chiét
v6i etyl axetat. Lop hitu co duge rira sach voi nude mudi, sau d6 duoc sdy kho, va co
dic trong chin khong dé cho ra mét san pham thé cua etyl 1-(5-xyano-6-phenylpyridin-
3-yl)-1H-pyrazol-4-cacboxylat. San phdm thé nay dugc tinh ché bing sic ky cot
(hexan/etyl axetat=3/1) dé cho ra 54,2 mg etyl 1-(5-xyano-6-phenylpyridin-3-yl)-1H-

pyrazol-4-cacboxylat.
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ESI/MS m/e: 319,1 (M*+H, Ci1sH1sN4O2).

(4) Hon hop phén tng diéu ché bang cach huyén phu héa 54,2 mg etyl 1-(5- -
xyano-6-phenylpyridin-3-yl)-1H-pyrazol-4-cacboxylat dugc huyén phi héa trong 1 mL
dung dich hén hop tetrahydrofuran/metanol=1/1 va thém 0,2 mL dung dich natri
hydroxit 2M, hén hop dugc dun néng & 50°C trong 2 gid mdi truong khi nito. 0,2 mL
axit clohydric 2M dugc thém vao hdn hop phan (g, sau d6 hén hop dugc chiét véi etyl
axetat. Lop hiru co duge rira sach véi nude mudi, sau d6 duoc séy kho, va c6 déc trong
chan khéng dé cho ra mot san phim thé axit 1-(5-xyano-6-phenylpyridin-3-y1)-1H-
pyrazol-4-cacboxylic. San phim thé nay dugc tinh ché biang sic ky pha HPLC dao aé
cho ra 6,35 mg axit 1-(5-xyano-6-phenylpyridin-3-yl)-1H-pyrazol-4-cacboxylic.
'H-NMR (400MHz, DMSO ds) 8(ppm): 7,58-7,59(3H, m), 7,89-7,91(2H, m), 8,22(1H,
s), 8,97(1H, d, J=4Hz), 9,27(1H, s), 9,5(1H, d, J=4Hz), 12,93(1H, brs).

Thoi gian hru HPLC: 9,76 phut.
Khéi luong quan sat dugc (M*+H): 291,0875
Khéi luong dy tinh (M*+H): 291,0877

Cong thirc(M): Ci16H10N4O2

Céc vi du 76 dén 84
St dung hop chét etyl 1-(5,6-dibromopyridin-lH—pyrazol-4—cacboxylat) O trén
nhu chit nguyén liéu, cac hop chit tir 76 dén 84 da dugc tdng hop theo phuong phép

turong tu nhu ¢ vi du 75.
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Thoi 115231 Khéi
Vi | Hop |gianhwu| "0°8 | twong du

du |chtsd| HPLC q‘é‘;‘rnocsa‘ o | Cong thirc (M) 1HNMR
M +H) (M"+H)

400MHz (DMSO d6) 7,34
8@4H, m), 823(1H, s)
76 | 76 | 957 [309,0772/309,0782| CI6HIN4O2F | 9,01(1H, d, J=4Hz), 927(1H,
s), 953(1H, d, J=4Hz),
12,86(1H, brs).

77 | 17 | 997 [327,0685]327,0688 | C16HEN4O2F2
78 | 78 | 1035 [323,0937)|323,0939 | C17H1IN4O2F
79 | 79 | 1034 | 323,094 |323,0939| C17HIIN4O2F
80 | 80 | 992 |327,0688|327,0688| C16HEN4O2F2
81 | 81 | 994 [327,0691)|327,0688 | C16HSN4O2F2
82 | 82 | 10,84 |323,0934|323,0939| C17THIIN4O2F
83 | 83 | 10,93 [323,0949)323,0939| C17THIIN4O2F
84 | &84 | 9,76 |339,0889]339,0888| C17HIIN4O3F

Vidu 85 A
Téng hop axit 1-(6-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylic (hop chét s&
85) (phuong phép tong hop (D))

(1) Thé huyén phﬁ dugc didu ché bing cach thém 2,73 g 2-xyano-3-
hydroxypyridin vao 60 mL dung dich hén hop axetonitril/nuréc=5/1 dugc lam mat dén
0°C. Hdn hop phan tmg dugc diéu ché bang cich thém 4,85 g N-bromosuxinimit tir tir
vao thé huyén phi dugc khudy trong 2 gi trong méi truong khi nito. Nude dugc thém _
vao hdn hop phan tng, sau d6 hdn hop duoc chiét vdi etyl axetat. Lép hiru co duoc ria
sach véi nude mudi, sau d6 duoc séy kho, va c6 dac trong chan khong dé chora 5,39 g
san phdm thé cua 6-bromo-2-xyano-3-hydroxypyridin.

(2) Hon hop phan tmg duogc didu ché bang cach trudc tién huyén phi héa 5,39 g
6-bromo-2-xyano-3-hydroxypyridin va 4,71 g kali cacbonat trong 60 mL
dimetylformamit va sau d6 thém 4,66 g benzyl bromua dugc dun néng & 60°C trong 12

gitr. Sau khi hén hop phan tmg dugc 1am mat dén nhiét d6 phong, 60 mL nuéc duge
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thém vio va su thanh loc duoc tién hanh b%mg cac cach thong thuong dé cho ra 4,73 g
3-benzyloxy-6-bromo-2-xyanopyridin.

'"H-NMR (400MHz, CDCl3) d(ppm): 5,26(2H, s), 7,24(1H, d, J=8Hz), 7,36-7,44(5H,
m), 7,57(1H, d, J=8Hz)

(3) Hon hop phan tmg duoc diéu ché bang cach trude tién huyén phi hoa 2,64 g
3-benzyloxy-6-bromo-2-xyanopyridin, 1,44 g cua etyl 1H-pyrazol-4-cacboxylat, 98 mg
iodua va 2,29 g kali cacbonat dugc huyén phit héa trong 20 mL toluen va sau d6 thém
236 mg tran-N,N'-dimetylxyclohexan-1,2-diamin, hén hgp duge dun néng & 100°C
trong 12 gi® trong méi trudng khi nito. Sau khi hén hop phan img dugc 1am mat dén
nhiét d¢ phong, nudc duge thém vao hén hop, sau d6 hdn hop dugc chiét véi etyl axetat.
Lép hitu co dd duge nra véi nudce mudi, sau dé duge séy kho, va c6 dac trong chan
khong. San phim thé thu vé duge tach ra va tinh ché bang sic ky cot gel silic dé cho ra
1,3 g etyl 1-(5-benzyloxy-6-xyanopyridin-2-yl)-1H-pyrazol-4-cacboxylat.

(4) Hn hop phan {mg duoc diéu ché bang cach trudc tién huyén phi héa 1,39 g
etyl 1-(5-benzyloxy-6-xyanopyridin-2-yl)-1H-pyrazol-4-cacboxylat dwgc huyén phi
héa trong 30 ml dung dich hén hop tetrahydrofuran/etanol=1/ 1 va sau d6 thém 409 mg
paladi/cacbon (10% wt), hdn hop dugc khudy & nhiét 46 phong trong 14 gid trong méi
truong khi hydro. Hén hop phan ung duge loc, va phf?ln loc duge c6 dac trong chan
khong d& cho ra 1,02 g etyl 1-(6-xyano-5-hydroxypyridin;Z-yl)-1H-pyrazol-4-
cacboxylat.

(5) Hon hop duoc diéu ché bang cach huyén phi héa 46 mg etyl 1-(6-xyano-5-
hydroxypyridin-2-yl)-1H-pyrazol-4-cacboxylat trong 1 mL diclometan va thém 35 mg
N, N-diisopropyletylamin, tiép theo 1am mat dén 0°C. M6t hén hop phéan img duogc didu
ché bang cach thém 76 mg triflometansulfonic anhydrit vao thé huyén phti dugc khudy
& nhiét d6 phong trong 4 gid trong méi twong khi nito. Nudc dugc thém vao hén hop

phan Ung, sau do6 hdn hop duge chiét véi etyl axetat. Lop hitu co dd dugce rira sach véi
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nude mudi, sau d6 duoc siy kho, va cb dic trong chan khong. San pham thé thu duge
vé dugc tach ra va tinh ché bing bing sic ky cot gel silic dé cho ra 45,3 mg etyl 1-[6-
xyano-5-(triflometylsulfonyloxy)pyridin-2-yl]-1H-pyrazol-2-cacboxylat.
'TH-NMR (400MHz, CDCl) &(ppm): 1,4(3H, t, J=8Hz), 4,37(2H, q, J=8Hz), 8(1H, d,
J=8Hz), 8,15(1H, s), 8,39(1H, d, J=8Hz), 8,98(1H, s).

(6) Hdn hop phén tmg dugc diéu ché bang cach trude tién huyén phi héa 46,8
mg etyl 1-[6-xyano-5-(triﬂometylsulfonyloxy)pyridin—2—yl]-1H—pyrazol—2—cacboxylat,
17,6 mg  axit phenylboronic, va 7,8 mg clorua  paladi-1,1'-
bis(diphenylphosphin)feroxen-diclometan phirc dwgc huyén phu héa trong 1 ml 1,2-
dimetoxyetan va sau 66 thém 0,12 ml dung dich nu:érc.kali cacbonat 1M, hdn hop duoc
dun néng & 80°C trong 3 gid trong mdi trudng khi nito. Nude duge thém vao hén hop
phan ung, sau do6 hén hop dugce chiét véi etyl axetat. L&p hitu co dugc nira sach véi nuée
mudi, sau d6 dugc sdy kho, va c6 dic trong chan khong dé cho ra san phim thé cua etyl
1-(6-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylat.

Hén hop phan tng dugc diéu ché bing cach trrdc tién huyén phi héa san phdm
thé & trén trong 1,5 mL dung dich hén hop tetrahydrofurén/metanol=2/ 1 va sau d6 thém
0,24 mL dung dich nudce natri hydroxit 2M da dugc dun néng & 50°C trong 4 gio. Sau
khi hén hop phan Gng dugc 1am mat dén nhiét d6 phong, 0,24 mL axit clohydric 2M
duoc thém vio, tiép theo 1a qué trinh chiét véi etyl axetat va qua trinh c6 dac trong chan
khong. San phdm thé thu vé duge tinh ché bing sic ky pha HPLC déo dé cho ra 18,8
mg axit 1-(6-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylic.
1H-NMR (400MHz, DMSO ds) d(ppm): 7,56-7,61(3H, m), 7,7-7,71(2H, d, J=4Hz),
8,25(1H, s), 8,3-8,37(2H, m), 8,97(1H, s), 12,95(1H, s).

Thoi gian luu HPLC: 10,4 phut.
Khéi lugng quan sat duge (M*+H): 291,0874

Khéi lwrong dy tinh (M*+H): 291,0877
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Cong thirc(M): Ci16H10NsO2

Cac vi du 86 dén 96
Str dung hop chit etyl 1-[6-xyano-5-(triflometylsulfonyloxy) pyridin-2-y1]-1H-
pyrazol-2-cacboxylat thu dugc & trén trong muc (5) cia vi du 85 nhu chét nguyén liéu,

cac hop chét tir 86 dén 96 da dugc tong hop theo phuong phép twong tw nhu & vi du 85.
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(@]
N e
25

Thoi gian
liru HPLC

Khéi
lwong
quan sat
duoc

M" +H)

%S
luong du
tinh

M"+H)

oY

Cong thie (M)

IHNMR

86

10,37

309,0776

309,0782

C16HON4O2F

400MHz (DMSO d6) 741-
75QH, m), 7,61-7,692H, m),
8,26(1H, s), 8,36(2H, s), 8,99(1H,
s), 12,95(1H, s).

&7

11,15

323,0931

323,0939

C17H1IN4O2F

400MHz (DMSO d6) 2,42(3H, s),
7272H, dd, J=24Hz, 8Hz),
7541H, dd, J=8Hz, 8&Hz),
8.26(1H, s), 8,33(2H, s), 8,98(1H,
s), 12,94(1H, s).

88

11,1

323,0939

323,0939

C17HI1IN4O2F

400MHz (DMSO d6) 2,37(3H, s),
732-745(3H, m), 826(1H, s),
8,34(2H, s), 8,99(1H, 5), 12.94(1H,
S).

89

10,51

309,078

309,0782

C16HIN4O2F

400MHz (DMSO d6) 745(2H,
dd, J=8Hz, 8Hz), 7,77(H, dd,
J=4Hz, 8Hz), 826(1H, s), 83-
8.36(2H, m), 8,98(1H, s).

10,6

327,0677

327,0688

C16H8N4O2F2

400MHz (DMSO d6) 7,35(1H, td,
J=8Hz, 4Hz), 7,57(1H, td, J=8Hz,
4Hz), 7.76 (1H, td, J=8Hz, 8Hz),
826(1H, 5), 8,35(2H, s), 8.99(1H,
5), 12,93(1H, s).

91

10,55

339,0885

339,0888

CITHI1IN4O3F

92

11,16

305,1038

305,1033

C17H12N4O2

400MHz (DMSO d6) 241(3H, s),
737-738(1H, m), 745-7493H,
m), 825(1H, s), 8,29-8 35(2H, m),
1291(1H, s).

93

11,24

335,1134

335,1139

CI18H14N403

400MHz (DMSO d6) 1,36(3H, t,
J=8Hz), 4,11QH, q J=8Hz),
71(1H, dd, J=8Hz, 4Hz), 7.22-
725(3H, m), TAS(IH, t, J=8Hz),
825(1H, s), 828-836(2H, m),
1291(1H, s).

11,28

323,0943

323,0939

C17HIIN4O2F

400MHz (DMSO d6) 2,33(3H, s),
737(1H, t, J=8Hz), 7,57-7,5%2H,
m), 7,63(1H, d, J=8Hz), 8.25(1H,
5), 8.29-834(2H, m), 12.91(1H, s).

95

10,4

327,0688

327,0688

C16H8N4O2F2

400MHz (DMSO d6) 74(2H, t,
=8 Hz), 767-775(1H, m),
827(1H, s), 839-846(2H, m),
9(1H, 5), 12,93(1H, s).

96

10,55

339,0884

339,088

C17H11IN4O3F

400MHz (DMSO d6) 3,82(3H, s),
7,06(1H, t, =8 Hz), 7,12(1H, d,
J=8 Hz), 7,58(1H, q, J=8 Hz),
825(1H, s), 829-8352H, m),
8,98(1H, s), 12,9(1H, s).
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Céac vi du 97 dén 107
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St dung hop chét vi du tham khéo trén nhu chét nguyén liéu, cac hop chét tir 97

dén 107 da duoc téng hop theo phuong phdp tuong tu nhu & vi du 1.

Khoi

Thoi gian Khéi
Vigy| Hop | lw luqng't long A | 5o i IHNMR
T htsd| HPLC q‘(‘i?r‘:;a nn | Con8 e (M)
Y -+
400MHz (DMSO d6) 7,54
7.6(3H, m), 7,66-7,69CH, m),
07 | 97 | 1026 |3060978|3060986| CIGHIINSO2 | gia i ™0 g e g
8.74(1H, 5).
400MHz (DMSO d6) 5,92(2H,
brs), 7,39-748QH, m), 7,58-
o8 | 98 | 1022 |324,0897|324,0891| CI6HIOFN502 | 7,65QH, m), 808(1H, s),
869(1H, s), 873(H, s),
12.73(1H, brs).
99 | 99 | 1039 |324,0894|324,0891 CI6HI0OFN502
400MHz (DMSO d6) 5,92(2H,
100 | 100 | 112 |340,0587|340,0596|C16H10CINSO2 | brs), 7,64-7,72(4H, m), 8,03(1H,
), 8,67(1H, s), 8.74(1H, s).
400MHz (DMSO d6) 2,4G3H,
), 5.9(2H, brs), 7,34-736(1H,
101 | 101 | 1098 |320,1133|320,1142| C17HI13N502 | m), 7,44-7,47(3H, m), 8,01(1H,
s), 867(1H, s), 8,72(1H, s),
12.71(1H, brs).
102 | 102 | 1032 |336,1088]336,1091| C17HI13N503
400MHz (DMSO d6) 2,41(3H,
s), 5.91(2H, brs), 7,19-731(3H,
103 | 103 | 1097 |338,1044|338,1048| C17H12FN502 | m), 747-7,52(1H, m), 8,06(1H,
5), 8,68(1H, s), 8,69(1H, s),
12.71(1H, brs).
104 | 104 | 1091 |338,1036|338,1048] C17H12FN502
105 | 105 | 1043 |342,0791|342,0797| CI6HOF2N502
106 | 106 | 111 |338,1056|338,1048] C17HI2FN502
107 | 107 | 1033 |354,0983]354,0997| C17HI12FN503
Vi du 108

Hoat tinh trc ché xantin oxidaza di dugc do lai cho cac hop chét duoc téng hop

theo nhu nhitng vi du ¢ trén.
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(1) Piéu ché cac hop chit thir nghiém
Sau khi hop chét thir nghiém duoc hoa tan trong DMSO (san xuit béi Cong ty

Sigma) dé dat duoc nong do6 1a 20 mM, hop chét thir nghiém duoc diéu ché va sir dung
& mirc ndng d6 mong mudn tai thoi diém ding.
(2) Phuong phap do luong

Viéc danh gid hoat tinh c ché xantin oxidaza ciia cic hop chét trong sang ché
nay dugc tién hanh bang cach stra d6i mot phan phuong phép dugc néu' trong tai li€u
(Phuong phép phén tich enzym, 1, Trang 521-522, 1974). Sy danh gia nay dugc dua
trén viéc danh gia hoat tinh trc ché xantin oxidaza loai oxidaza. Cu thé, mot xantin (dugc
san xuét boi Cong ty Sigma) dugc didu ché tai ndng d6 10 mM trudc d6 bang cach skt
dung dung dich natri hydroxit 20 mM duogc diéu chinh thanh 30 pM bing cach sir dung
dung dich chit dém phosphat 100 mM, va 75 uL dung dich duge thém vao mdi giéng
cta mdt khay 96 giéng. Céc phan ude (1,5 uL/giéng) cia mdi mau thir nghiém dugc pha
lodng v6i DMSO dé dat dugc ndng d6 gip 100 lan ndng dd cubi cing, 3 dugc thém
vao timg giéng cia mot khay 96 giéng, va sau khi tron, kha ning hip thu & mirc 290 nm
da do dugc bing may doc khay vi thé SPECTRA MAX Plus 384 (sin xuit bdi coéng ty
Molecular Devices). Sau d6, xantin oxidaza loai oxidaza (tir sita bo, cung cip boi tip
doan Calbiochem Novabiochem) dugc diéu ché tai 30,6 mU/mL béng cach st dung mot
dung dich dém phosphat 100 mM va 73,5 pL dung dich dugc bd sung vao méi giéng.
Ngay lap tirc sau khi trén, sy thay dbi kha ning hip thu tai mirc 290 nm da duoc do
trong vong 5 phut. Hoat tinh enzym khi DMSO dugc dung thay cho dung dich hop chét
thir nghiém dugc xac dinh 13 100%, mirc d6 trc ché cia cac hop chét thir nghiém da dwoc
do va 50% n6ng dd trc ché d6i voi xantin oxidaza loai oxidaza da do dugc b:‘?mg cach
khép véi biéu db liéu luong — phan Ung.

Céc két qua duoc thé hién trong bang dudi ddy. Luu y rang cac ky hiéu (+, ++,

+++) trong bang 1a cac gia tri hoat tinh trc ché dudi day:
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5 nM=ICsp<10 nM: + +

1 nM=ICso<5 nM: + + +

Hop f:hét Hoat tinh| Hop ,che‘it Hoat tinh| Hop 5:hét Hoat tinh| Hop phét Hoat tinh

s0 c ché sO uc ché sO uc ché sO uc ché
1 +4++ 31 +++ 61 +++ 93 +
2 ++ + 32 +++ 62 + 94 +
3 ++ 33 +++ 63 +++ 95 ++
4 ++ 34 +++ 64 +4+ 96 +
5 +++ 35. + 4+ 65 +++ 97 +++
6 +++ 36 +++ 66 +++ 98 +++
7 +++ 37 +++ 67 ++ 99 +++
8 + 38 +++ 68 ++ + 100 +++
9 + 39 +++ 69 +++ 101 +++
10 +++ 40 ++ 70 +++ 102 +++
11 ++ 41 +++ 71 +++ 103 +++
12 ++ 42 +++ 72 + 104 +++
13 +++ 43 +4++ 73 +++ 105 +++
14 + 4+ 44 +++ 74 + 106 +4++
15 +++ 45 ++ 75 + 107 +++
16 +++ 46 ++ 76 +

17 ++ 47 +++ 77 +

18 ++ 48 +4++ 79 +

19 +++ 49 + 80 +

20 +++ | 50 +++ 81 +

21 +++ 51 +++ 82 +

22 +++ 52 +++ 83 ++

23 ++ 53 +++ 84 ++

24 + 54 +++ &5 +

25 + 55 +++ 86 ++

26 + 56 ++ 88 +

27 + 57 +++ &9 +

28 + 58 + 90 +

29 +++ 59 +++ 91 ++

30 +++ 60 + 92 +
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Vidu 109
Hiéu qua giam axit uric mau (Chuét thong thuong)

Céc hop chét thir nghiém huyén phu héa trong dung dich metylxenlulézo 0,5%
dugc truyén cho nhimg con chudt duc loai Crlj:CD1 7-8 tuan tudi (Coéng ty Charles
River Laboratories Japan) bang dudng truyén tir c¢6 hong xudng da day st dung mot cay
kim an. Mau duoc léy tir tim vao 6, 16, va 24 tiéng sau khi truyén, sau do huyét tuong
duoc tach ra.

Nong d6 axit uric mau dugc do bang phuwong phap uricaza trén mot may do hép
thu (Hitachi Autoanalyzer 7180) sir dung mét b do axit uric (Autosera SUA: Sekisui
Medical), va ty 18 phan trim hiéu qua giam axit uric méu dugc xac dinh bang biéu thirc
sau day:

Ty 18 phan tram hiéu qua giam axit uric mau (%) = (Nong d6 axit uric cia dong
vat khong dugc thi nghiém véi hgp chat - N6ng d6 axit uric cia dong vat duoc truyén
hop chét thi nghiém) x 100 / Nong d9 axit uric ctia ddng vét khong dugc thi nghiém vGi
hop chit.

Trong thi nghiém nay, hiéu qua giam axit uric mau tuyét voi ciia cac hop chét
sang ché d3 duge xac nhan. Vi du, cac hop chét cia hop chitsd 1, 5, 10, 14, 19, 21, va
33 cho the"ly ty 1€ phén tram hi€u qua giam axit uric madu & muc 70% hoac cao vao 6
tiéng sau khi truyén véi lidu luong 1 mg/kg.

Tir cac két qua & trén, c6 thé thay cac hop chit ctia sang ché ndy c6 hiéu qua cao

trong viéc giam luong axit uric mau.

Vidu 110
Hiéu qua giam axit uric mau (Chuét thong thuong)
Mot hop chét thir nghiém huyén phu héa trong dung dich metylxenlul6zo 0,5%

duogc truyén cho nhimg con chuét duc Sprague-Dawley 8-9 tuan tudi (Céng ty Japan
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Charles River) bang dudng truyén tir c6 hong xudng da day sir dung mét cay kim n.

Sau khi méu duoc 14y tir tinh mach dudi vao 6 tiéng va 24 tiéng sau khi truyén,
huyét trong duoc tach ra.

Ndng db axit uric trong miu méu dugc do bing phwong phap uricaza bang cich
sir dung may quang phd hép thu va bé do axit uric (loai L, cong ty Wako UA F: Wako
Pure Chemical Industries). Ty 18 phan tram hiéu qua giam axit uric mau dugc xac dinh
bang biéu thirc sau day:

Ty 1& phan tram hiéu qua giam axit uric mau (%) = (Nong d¢ axit uric ctia déng
vat khong dugc thi nghi€ém véi hop chét - Néng d6 axit uric cia dong vat dugc truyén
hop chét thi nghiém) x 100/ Nong d6 axit uric ciia dong vit khong dugce thi nghiém véi
hop chit.

Hop chit ctia hop chit sé 1 cho thiy hiéu qua giam thiéu luong axit uric trong
méu & mirc 70% hoic cao hon véi liéu luong 1 mg/kg vao 6 tiéng va 24 tiéng sau khi
truyén. Bén canh d6, cac hop chét cila hop chét s§ 97 va 98 cho thiy hiéu qué giam thiéu
lrong axit uric trong mau & mitc 50% hoic cao hon vdi liéu ding 10 mg/kg vao 6 tiéng
va 24 tiéng sau khi truyén. Tir cac két qua & trén, c6 thé thiy ring cac hop chét cia sang

ché nay c6 hiéu qua giam thi€u lugng axit uric trong mau manh me¢ va lau dai.

Vidu 111
Hiéu qua giam axit uric mau (Khi mii ndu Cebus apella)

Céc hop chét thir nghiém huyén phi héa trong dung dich metylxenlulézo 0,5%
dugc truyén cho nhimng con khi tir khoang miii dén da day bang cach sir dung dng din
ding mot 14n va xi lanh bom tiém. Mau duoc le‘iy tir tinh mach hién vao 6, 16, va 24
tiéng sau khi truyén, sau d6 huyét twong dugc téch ra.

Nong d6 axit uric trong mau mau dugc do bang cach sir dung bd do axit uric (loai

L, cong ty Wako UA F: Wako Pure Chemical Industries) thong qua phuong phép uricaza
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bang cach st dung mot may quang phd hip thu va ty 1 phan trim hiéu qua giam axit
uric mau dugc xac dinh bang biéu thirc sau day:

Ty 18 phén tram hiéu qua giam axit uric mau (%) = (Nong d¢ axit uric cua dong
vét khong duge thi nghiém véi hop chit - Nong d6 axit uric ciia dong vat duge truyén
hop chét thi nghiém) x 100 / N(“)ng d6 axit uric cua dong vat khong dugc thi nghiém véi
hop chét.

Hop chét cua hop chét sé 1 cho thiy hidu qua giam thiéu lugng axit uric trong
méu & mirc 50% hoic cao hon véi liéu lwong 1 mg/kg vio 4 tiéng va 24 tiéng sau khi
truyén. Tir cac két qua & trén, c6 thé thiy ring cac hop chét cua sang chié ndy c6 hiéu
manh mé va lau dai trong viéc giam thiéu lﬁqng axit uric mau ddi véi ca loai khi Cebus

apella.

Vidu 112
Hiéu qua giam axit uric mau (Cho sén tho)

Hiéu qua giam axit uric méu ctia hop chit (I) d8i v6i ché san tho d3 duoc xac
nhan. .M(}t hop chét thir nghiém huyén phu héa trong mét dung dich metylxenlulézo
0,5% dugc truyén qua dudong Sng tir ¢b hong xudng da day ché san tho (Céng ty
Kitayama.) Mdu dugc 14y tir tinh mach du cia ching 24 gio sau khi truyén va huyét
twong duoc tach ra. Nong d6 axit uric trong miu huyét twong dugc do bang cach sir
dung phuong phap LC-MS/MS va ty 1¢ phan trim hiéu qua giam axit uric mau dugc xac
dinh bang biéu thirc sau:

Ty 18 phan trim hidu qua giam axit uric mau (%) = (Nong d6 axit uric cua déng
vat khong dugc thi nghiém véi hop chét - Nong d6 axit uric cta dong vat duoc truyén
hop chét thi nghiém) x 100 / Nong d¢ axit uric ctia dong vat khéng dugc thi nghiém véi
hop chit.

Hop chét cia hop chét s6 1 cho thiy hiéu qua giam thiéu luong axit uric trong
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mau & mirc 50% hodc cao honvéi lidu luong 3 mg/kg vao 24 tiéng sau khi truyén.
Tir cac két qua & trén, cac hop chit cua sang ché nay da dugc cho thiy 14 ¢ hidu
quéa giam thiéu lwong axit uric trong mau manh mé va lau dai d6i véi loai cho.

Theo nhu céc két qua & trén, cac hop chét ciia sang ché c6 thé duge ky vong s&
phat huy tic dung giam thiéu axit uric mau ngay ca khi ching chi dugc truyén mét 1an
mdi ngay hoic & nhimg khoang dimg lau hon. V& mit 14m sang, trong diéu tri hodc
phong bénh tang axit uric méau va cac loai bénh khac, dic biét 1a cac bénh man tinh, cin
lién tuc giam thiéu ndng d axit uric, va sang ché nay c6 thé dugc ky vong sé& phat huy

tac dung tuyét voi d6i véi cac loai bénh dé.

Kha nang ung dung trong cong nghiép

Céc hop chét c6 cong thirc (I) & trén cia sang ché nay va cic mudi duoc dung
ctia nd ¢6 hoat tinh rc ché xantin oxidaza, va c6 thé dugc sir dung nhu c_éc chét diéu tri
hodc phong cac bénh lién quan dén xantin oxidaza, cu thé la gut, ting axit uric mau, hoi
ching phan giai khéi u, ol tiét ni€u, ting huyét ap, 16i loan m& mau, tiéu duong, cac
bénh vé tim mach nhu xo ctmg dong mach hodc suy tim, cac bénh vé than nhu dai thio
dudng, cic bénh vé hé hip nhu tic nghén phéi man tinh, bénh viém ruét, hoic bénh tir
mién va cac bénh tuong tu 14 nhitng bénh ma cac hop ché@ sang ché c6 thé dugc 4p dung

1am sang lam chéat rc ché xantin oxidaza.
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YEU CAU BAO HO

1. Hop chit c¢6 cong thirc (I) sau day hodc mudi duoc dung cta né:

R

NC™ °Z '}‘\ COOH
N

—

4
\-<

(1) R’
trong do:
A 1a nhém phenyl, ma co thé khéng dugc thé hodc duge thé bang 1 dén 3 nhém Q ma
gidng nhau hozc khac nhau va dugc chon tir nhém bao gdm nguyén tir halogen, nhém
C1. alkyl, nhém Cs.7 xycloalkyl, nhém Ci.¢ halogenoalkyl, nhém phenyl, -O-R?, va -O-
Ci1.¢ halogenoalkyl;
X vaZlaCH, vaY languyén tir nito;
R 1a nguyén tir hydro;
R! 14 nguyén t hydro; va

R? 1a nguyén tir hydro hodc nhém Cis alkyl.
2. Hop chét hoic mudi duge dung cia né theo diém 1, trong d6 A khong duoc thé.

3. Hop chit hoic mudi duge dung clia no theo diém 1 hodc 2, trong d6 A dugc thé
bing 1 dén 3 nhém Q ma gidng nhau hoac khac nhau vi dugc chon tir nhém bao gbm

nguyén tir halogen, nhom metyl, va nhém metoxy.

4. Hop chit hoic mudi duoc dung cia né theo diém 1, trong d6 hop chit nay dugc
chon tir:

(1) axit 1-(4-xyano-5-phenylpyridin-2-yl)-1H-pyrazol-4-cacboxylic;

(2) axit 1-[4-xyano-5-(4-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;

(3) axit 1-[4-xyano-5-(2-etoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;

(4) axit 1-[4-xyano-5-(2-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
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(5) axit 1-[4-xyano-5-(2-flophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(6) axit 1-[4-xyano-5-(2-clophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(7) axit 1-[4-xyano-5-(2-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(8) axit 1-{4-xyano-5-[2-(triflometyl)phenyl]pyridin-2-yl} -1H-pyrazol-4-cacboxylic;
(9) axit 1-{4-xyano-5-[2-(triflometoxy)phenyl]pyridin-2-yl}-1H-pyrazol-4-cacboxylic;
(10) axit 1-[4-xyano-5-(3-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(11) axit 1-[4-xyano-5-(3-flophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(12) axit 1-[4-xyano-5-(3-clophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(13) axit 1-[4-xyano-5-(3-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(14) axit 1-[4-xyano-5-(4-mety1pheﬁyl)pyridin-Z—yl]-1H—pyrézol—4-cacboxylic;
(15) axit 1-[4-xyano-5-(4-clophenyl)pyridin-2-yl}-1H-pyrazol-4-cacboxylic;
(16) axit 1-[4-xyano-5-(4-hydroxyphenyl)pyridin-2-yl]-1H-pyrazol-4 cacboxylic;
(17) axit 1-[4-xyano-5-(2-etoxy-6-flophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(18) axit 1-[4-xyano-5-(2-flo-6-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(19) axit 1-[4-xyano-5-(2-flo-3-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(20) axit 1-[4-xyano-5-(2,3-diflophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(29) axit 1-[4-xyano-5-(4-flophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(30) axit 1-[4-xyano-5-(3-etoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(31) axit 1-[4-xyano-5-(3-propoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(32) axit 1-[4-xyano-5-(2,4-diflophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(33) axit 1-[4-xyano-5-(2-ﬂo—4—metylphenyl)pyridin—2—y1]-1H—pyrazol-4-cacboxylid;
(34) axit 1-[4-xyano-5-(2-flo-5-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(35) axit 1-[4-xyano-5-(2,5-diflophenyl)pyridin-2-yl}-1H-pyrazol-4-cacboxylic;
(36) axit 1-[4-xyano-5-(2-flo-3-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(37) axit 1-[4-xyano-5-(4-flo-3-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;

(38) axit 1-[4-xyano-5-(2,3-dimetylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
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(39) axit 1-[4-xyano-5-(3-flo-4-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(40) axit 1-[4-xyano-5-(3-clo-4-flophenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(43) axit 1-{4-xyano-5-[4-(triflometyl)phenyl]pyridin-2-yl}-1H-pyrazol-4-cacboxylic;
(44) axit 1-{4-xyano-5-[4-(triflometoxy)phenyl]pyridin-2-yl}-1H-pyrazol-4-
cacboxylic;
(45) axit 1-{4-xyano-5-[3-(triflometyl)phenyl]pyridin-2-yl}-1H-pyrazol-4-cacboxylic;
(46) axit 1- {4-xyano—5.-[3—(diﬂometoxy)phenyl] pyridin-2-yl}-1H-pyrazol-4-
cacboxylic;
(47) axit 1-{4-xyano-5-[4-(propan-2-yl)phenyl]pyridin-2-yl}-1H-pyrazol-4-
cacboxylic;
(48) axit 1-{4-xyano-5-[3-(propan-2-yl)phenyl]pyridin-2-yl}-1H-pyrazol-4-
cacboxylic;
(49) axit 1-[4-xyano-5-(4-flo-2-metylphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(50) axit 1-[4-xyano-5-(4-flo-2-metoxyphenyl)pyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(51) axit 1-[4-xyano-5-(4-clo-3-metylphenyl)pyridin-2-yl]-1H-pyrazol-4- cacboxylic;
(52) axit 1-{ 4-xyano-5-[(4-propan-2-yloxy)phenyl]pyridin-2-yl} _'1 H-pyrazol-4-
cacboxylic;
(53) axit 1-[5-(4-tert-butylphenyl)-4-xyanopyridin-2-yl]-1H-pyrazol-4-cacboxylic;
(54) axit 1-[4-xyand-5—(4-phenoxyphenyl)pyridin-2-y1]-1H-pyrazol-4—cacboxylic;
(55) axit 1-{4-xyano-5-[4-(metoxymetyl)phenyl]pyridin-2-yl}-1H-pyrazol-4-
cacboxylic;
(56) axit 1-{4-xyano-5-[3-(2-metylpropoxy)phenyl]pyridin-2-yl}-1H-pyrazol-4-

cacboxylic.

5. Duoc phdm chira hop chit theo didm bt ky trong sb cac diém tir 1 dén 4, hodc

mudi dugc dung ciia n6, va mot chat mang dugc dung.

6.  Chat trc ché xantin oxidaza chira hop chét theo diém bét ky trong sb cic diém tir
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1 dén 4, hodc mudi duoc dung cua nd, lam thanh phﬁn hoat tinh.

7. Hop chét c6 cong thirc (I1):

R
\}—COOR®

—

N

N
(II) R’

trong do:

A 12 nhém phenyl, ma c6 thé khong dugc thé hodc duoc thé bang tir 1 d¢én 3 nhém Q ma

giéng nhau hoic khéc nhau va dugc chon tir nhém bao gbdm nguyén tir halogen, nhém

C1-6 alkyl, nhém Cs.7 xycloalkyl, nhém Ci.¢ halogenoalkyl, nhém phenyl, -O-R?, va -

O-Ci-6 halogenoalkyl;

X vaZlaCH, vaY la nguyén t nito;

R 13 nguyén tir hydro;

R! 1a nguyén tir hydro;

R? 1a nguyén tir hydro hodc nhém Ci.6 alkyl;

R® 1a nhém bao vé cia nhém cacboxyl; va

W 1a nguyén tir halogen, nhom metansulfonyloxy, nhém p-toluensulfonyloxy, nhom

triflometansulfonyloxy, hodc nhom xyano,

trong d6 nhém bao vé€ ciia nhom cacboxyl dugc chon tir nhom bao gdbm nhom metyl,

nhém etyl, nhém isopropyl, nhdm heptyl, nhom t-butyl, nhém metoxymetyl, nhém

metylthiometyl, nhém metoxyetoxymetyl, nhém metoxyetyl, nhém benzyl, va nhom t-

butyldimetylsilyl.

8. Hop chét duoc biéu thi boi cong thire (I11):

-89-



20859

R
N)—COOR®
R! (Im)
trong do,
X vaZlaCH, vaY languyén tir nito;
R 1a nguyén tir hydro;
R! 1a nguyén tit hydro;
R 12 nhdm bao vé cia nhém cacboxyl;
V 14 nguyén tr halogen, nhém metansulfonyloxy, nhéom p-toluensulfonyloxy, nhém
triflometansulfonyloxy, nhém hydroxyl, hodc nhom benzyloxy; va
W 1a nguyén tir halogen, nhém metansulfonyloxy, nhém p-toluensulfonyloxy, nhém
triflorometansulfonyloxy, hoac nhém xyano,
trong d6 nhdm bao vé clia nhém cacboxyl duge chon tir nhém bao gdm nhém metyl,
nhém etyl, nhém isopropyl, nhém heptyl, nhém t-butyl, nhém metoxymetyl, nhom
metylthiometyl, nhém metoxyetoxymetyl, nhom metoxyetyl, nhém benzyl, va nhém t-

butyldimetylsilyl.

-90-





