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Linh vie ki thuit dwoc dé cap
Sang ché nay thudc vé linh vuc héa duge va cu thé 1a dé cap dén nhém hop
chit (4-hydroxyphenyl)(imidazo[1,2-a]pyridin-3-yl)metanon va dugc phim chia

ching.

Tinh trang k§ thuit cia sing ché

Gut 13 bénh chuyén héa do ndng d6 axit uric trong huyét thanh (serum uric
acid: sUA) & mttc cao man tinh gy ra (chimg ting axit uric-huyét) do su réi loan
chuyén héa purin va/hogc do sur bai tiét axit uric ctia than khong do. Su léng dong
ctia tinh thé hinh kim 12 muéi urat trong cac khép din dén bénh viém khép gay dau.
Chimg ting axit uric-huyét, dugc dinh nghia 14 khi néng d6 sUA bing 6,8 mg/dl
hodc cao hon, c6 thé gay ra sy két tia urat dudi dang mudi mono-natri trong dich
hoat dich & m6é mém ctia ngudi, sun ctia khép ngoai vi, tai ngoai, va khuyu tay. Khi
céc triéu chimg nay xuat hién, bénh nhan c6 thé dugc chin doan 1a mic bénh gut
(Terkeltaub RA. Crystal Deposition Diseases. In: Goldman L, Aus-iello D, eds. The
Cecil Textbook of Medicine, 23rd ed. Philadelphia, PA: Saunders Elsevier Co;
2008:2069-2075; Richette P, Bardin T. Gout. Lancet. 2010, 375(9711):318-328)

Gut 1a loai bénh phd bién ctia bénh viém khép va ty 16 méc bénh nay khoang
tir 1% dén 2%. Ty 16 méc bénh & cac nude phat trién 13 twong dbi cao, theo khao sét
d4nh gid ndm 2007-2008, c6 khoang 8,3 triéu bénh nhan méic bénh gut & My. O
Trung Qudc, ty 1é méc bénh gut ting 1én déng ké trong thap ky qua. D3 ¢6 thong
béo rang s6 luong bénh nhin mic bénh git & Trung Qudc 12 trén 50 triéu ngudi, va
ty 16 nam méc bénh gut 1a cao hon nhiéu so véi ty 1¢ méc bénh nay ¢ ni.

Hién nay, phuong phép diéu tri bénh git bao gém viéc diéu tri giam dau
trong thoi gian ngén va 1am giam muc do viém trong giai doan bénh cAp tinh, trc
ché su san sinh axit uric, va kich thich su bai tiét axit uric. Thubc dé didu tri con

gut cAp tinh chi yéu bao gdm colchicine, c4c thudc khang viém khdng steroit (non-
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steroidal anti-inflammatory drug: NSAID), hormon kich thich vé tuyén thuong
than, va glucocorticoit.

Phuong phap diéu tri bénh gut trong thoi gian dai bao gdm 1am giam su tao
ra axit uric va/hodc lam gia taing mtc do bai tiét axit uric cua than. Allopurinol va
uloric 13 cac thube thuong duoc st dung dé lam giam mirc do tao ra axit uric. Co
ché cta céc thubc nay 12 1am giam mirc do tao ra axit uric bing cach e ché xantin
oxidaza, chat can thiét cho sw chuyén héa purin thanh axit uric. Cac chit 1am ting
axit uric-niéu 1a nhém thir hai ca lidu phap 1am gidm lwong mubi urat hién dang
duoc st dung, nhém nay cé tac dung lam gia ting mic d6 bai tiét axit uric cla
than. Chung cht yéu bao gdm probenecid, sulphinpyrazone, va benzbromarone v.v..

Viéc didu tri con gut cip tinh c6 thé chi kim soat cac triéu ching va lam
giam dau cho bénh nhan ma khéng thé 1am giam ndng d6 sUA. Colchicine 13 thubc
c6 doc tinh rét cao, thudong cé cac phan tmg phu phd bién di kém nhu tiéu chay, nén
va dau quin bung. Allopurinol 14 mot trong sb céc chét e ché xantin oxidaza. Chat
nay can dugc st dung véi lidu cao, va trong mét sb trudng hop, c6 thé giy ra hoi
ching Stevens Johnson gdy tir vong (bénh hdng ban da dang trén da), thuong di
kém vadi cam gidc khé chiu ¢ da day, budn nédn, tiéu chay, dau dau, sbt, mit cam
giac thém 4n, giam can, dau khi tiéu tién, di tiéu ra mau va cac tic dung phu khéc.
Chét trc ché xantin oxidaza khac duoc goi 1a uloric (febuxostat), dugc dua ra thi
truong & chau Au va My nim 2009. Mic du uloric ¢6 hiéu qua tt trong viéc lam
giam néng dd axit uric trong co thé, né cling c6 nhidu tac dung phu nghiém trong
nhu vin @& vé tim mach va cam gidc kho chiu & dudng da day-rudt, c6 thé giy dau
diu va ton thuong gan. Benzbromarone c¢6 hiéu qua 1am ting axit uric-niéu tét
nhung thubc nay gy t6n thuong gan giy tir vong. Ca probenecid va sulfinpyrazone
déu 1a cac thudc 1am ting axit uric-niéu can sir dung voi lidu cao trong khi c6 hi€u
qua thip va nhiéu tac dung phu.

Co ché ctia cic thudc 1am ting axit uric-niéu bao goém viéc trc ché sy tai hip
thu axit uric trong cac té bao hinh dng gin than dé lam ting kha ning bai tiét axit
uric ctia than va 1am giam ndng d6 axit uric trong mau. Ty 18 bai tiét axit uric &
ngudi qua than 14 khoang 70%, va khoang 80-85% bénh nhan mic chimg ting axit

uric-huyét 12 do réi loan bai tiét axit uric gdy ra (Cheeseman C. Solute carrier
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family 2, member 9 and uric acid homeostasis. Current Opinion in Nephrology and
Hypertension, 2009, 18 (5): 428-432).

Su bai tiét axit uric dong vai trd rit quan trong trong viée diéu trj chimg ting
axit uric-huyét va bénh git. Chit van chuyén anion urat & ngudi 1 (human urate
anion transporter 1: hURAT1) nim & mang té bao biéu mé hinh éng gin than, va 13
thanh vién cta siéu ho chit van chuyén anion hitu co (organic anion transporter:
OAT), cht nay dwoc ma héa bai gen SLC22A12. cADN ctia n6 c¢6 mot s6 dot bién
gy ra su chuyén hoéa axit uric bit thuong. Phuong phép phén tich tdng hop cho
thdy ring gen nay gop phan lam thay ddi ndng d6 axit uric trong huyét thanh 0,13%
(So A, Thorens B. Uric acid transport and disease. Journal of Clinical
Investigation., 2010, 120 (6): 1791-1799).

Chét van chuyén anion urat (URAT1) kiém soat trén 90% mirc do tai hép thu
axit uric sau khi lgc qua cAu than. Do d6, su uc ché chon loc URATI c6 thé 1am
giam muirc d0 tai hép thu axit uric va kich thich su bai tiét axit uric & than dé lam
giam ndng d6 axit uric trong co thé (Michael FW, Jutabha P, Quada B. Developing
potent human uric acid transporter 1 (hURAT1) inhibitors. Journal of Medicinal
Chemistry. 2011, 54: 2701-2713).

Hién nay, benzbromarone 1a chét tc ché URAT1 van duoc str dung rong rii
trén thi trudng dé diéu tri bénh gat. Tén hoa hoc cta no6 la (3,5-dibromo-4-
hydroxyphenyl)(2-etyl-benzofuran-3-yl)metanon, chit nay duoc phét trién boi cong
ty France Sanofi-Synthelabo va dua ra thi truong niam 1976. N6 1a chit 1am ting
axit uric-niéu hiru hiéu nhét trén thi truong va da dugc st dung trong gﬁn 40 nam.
Tuy nhién, viéc str dung benzbromarone van chua dugc phé chuin & M§¥ va bi rit
khoi phan 16n thi truong chu Au nim 2003 do tic dung phu giy doc tinh & gan
nghi€ém trong cia ndé (Jansen TL, Reinders MK, van Roon EN, et al
Benzbromarone withdrawn from the European market: another case of "absence of
evidence is evidence of absence". Clinical Experimental Rheumatology, 2004,
22(5): 651). Nhuoc diém khac 1a né c6 tac dung tc ché manh ddi véi enzym
CYP2C9 & gan. Tuy nhién, thudc niy vin duoc sir dung rong rii & trén 20 nudc,
nhu Trung Quéc, Dirc, Nhat, Brazil, va New Zealand do van chua c6 thudc t6t dé

diéu tri bénh gut trén thi truong.
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Benzbromarone

Céc nghién ctru da cho thdy ring su giy ton thwong gan nghiém trong hozc
tr vong clia benzbromarone c6 lién quan dén céc chit chuyén héa c6 kha ning
phan tng cta né. Co ché gy doc tinh & gan c6 thé lién quan dén su hoat hoa sinh
hoc ciia benzbromarone bing qué trinh hydroxyl héa 1an luot ctia vong benzofuran
d8 tao ra hop chit 6-hydroxy-benzbromarone va catechol bing CYP2C9, chit niy
c¢6 thé duoc oxy hoa tiép bing cic enzym P450 thanh chit chuyén héa quinon c6
kha ning phan Gng dé c6 thé tham gia phan mg cong véi céc chat phan tng
thiol/gc xystein (Matthew G. McDonald, Rettie AE. Sequential metabolism and
bioactivation of the hepatotoxin benzbromarone: formation of glutathione adducts
from a catechol intermediate. Chemical Research in Toxicology. 2007, 20
(12):1833-1842).

Benzbromarone con cé cac tac dung phu khéc, nhu tiéu chay, cam giac kho
chiu & da day, budn ndn, cac triéu ching ciia hé tiéu héa, cc bénh di tmg trén da
nhu dét, do bung, ngua, v.v.. |

Hién nay, cac tac dung phu nghiém trong do céc chit 1am ting axit uric-niéu
hodc chit e ché xantin oxidaza c6 anh hudng rit 16n dén viée sir dung céc thubc
didu tri bénh gat ndy trong thoi gian dai. Do d6, can phat trién cac thubc diéu tri

bénh gut ¢ hi€u qua cao va ddc tinh thép.

Ban chit ki thuit ciia sing ché

Sang ché d& xuit nhém hop chat (4-hydroxyphenyl)(imidazo[1,2- a]pyridin-
3-yl)metanon 1am chét (¢ ché URAT1, phuong phép didu ché ching, va cac hop
chét trung gian tdng hop lién quan va dugc phdm chita cdc hop chét nay. Cac két
qua thir nghim ca in vitro va in vivo déu cho thiy ring cic hop chat theo sang ché
c6 thé cai thién dang k& hiéu qua uc ché dbi voi URATI, cling nhu lam ting ddng

ké kha nang bai tiét axit uric & chudt va lam gidm ddc tinh & cac t€ bao gan binh
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thuong so voi benzbromarone. Thir nghiém do doc cAp tinh véi liéu dung nap tbi da
qua dudng miéng & chudt cho thiy ring doc tinh ctia hop chit theo sang ché thap
hon nhiéu so véi doc tinh cia benzbromarone. Cac nghién ctru da cho thdy ring
hop chét theo sang ché c¢6 hidu quéa cao trong viéc bai tiét axit uric va c¢é doc tinh
thip.

Muc dich khac cua sang ché 1a @& xudt duoc phdm chira hop chéit (4-
hydroxyphenyl)(imidazo[1,2-a]pyridin-3-yl)metanon.

Ngoai ra, cic hop chédt (4-hydroxyphenyl)(imidazo[1,2-a]pyridin-3-
yD)metanon dugc mé td & day c6 tdc dung hitu hiéu trong viéc phong ngira hodc

diéu tri ching tang axit uric-huyét, bénh than hodc bénh gut.

M0 ta chi tiét sang ché
Céc phuong 4n ctia sing ché c6 thé dat dugc theo phuong phap sau:

Sang ché dé xut hop chit c6 cong thirc (I)

hodc mudi duge dung cua nd, trong do:

R! vaR? doc lap dugc chon tir mdt hodc nhiéu nhém trong sb hydro, doteri,
halogen, xyano, hydroxyl, C,.s alkyl, C,_5 alkyl duoc thé, C,; alkoxy, C; alkoxy
duoc thé, C, 5 alkylthio, hoic C, alkylthio duoc thé;

R® duoc chon tir nhém bao gém Ci4 alkyl hodc Csz4 xycloalkyl dugc thé
hodc khong duogc thé, va cac nhém thé doc 1ap dugc chon tir nhém bao gém doteri,
halogen, C,., alkyl hodac C;4 xycloalkyl.

R* va R’ doc lap duoc chon tr mét hodc nhiéu nhém trong sb halogen,
doteri, xyano, C,3 alkenyl, C, 3 alkynyl, C,; alkyl, C,; alkyl dugc thé, C,_ alkoxy,
Ci3 alkoxy duogc thé, C3 alkylthio, hoac C,; alkylthio dugc thé; trong d6 cac
nhom thé trong R!, R% R*, va R® doc 1ap duoc chon tir doteri, halogen, Cy alkyl,
C;.4 xycloalkyl hodc C;; alkoxy.
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R!, R% R* va R’ theo sang ché c6 thé duge chon tir mot, hai hoic nhiéu hon
hai nhém trong sd cac nhém di dugc xé4c dinh riéng biét. Khi R! R%, R* hodc R
dugc chon tir hai hodc nhiu hon hai nhém néu trén, cdc nhém nay nam & vi tri
twong Umg cta vong phenyl hodc vong imidazo[1,2-a]pyridyl. Vi du, khi R* st
dung hai nhém, hai nhém nay c6 thé & vi tri 2 va 3 tuong tmg trong 4-hydroxy
phenyl.

Theo mot phuong 4n, mdi nhém R! hodc R? doc 1ap dugc chon tir hydro,
doteri, halogen, xyano, hydroxyl, Cys alkyl, Cy.s alkyl dugc thé, Cy3 alkoxy, Ci.
alkoxy dugc thé, C, alkylthio, hodc C,; alkylthio dugc thé; cdc nhém thé dugce
chon tir doteri, halogen, C;.3 alkyl, C54 xycloalkyl hodc C;; alkoxy.

Theo phuong an dugc uu tién khac, R! va R* doc 1ap duge chon tir mot hodc
nhiéu nhém trong sb hydro, doteri, flo, clo, brom, xyano, hydroxyl, C;3 alkyl, Ci3
alkyl duogc thé, C,3 alkoxy, hodic C, alkoxy dugc thé; cac nhém thé duge chon tir
doteri, halogen, C, alkyl, Cs4xycloalkyl hodc C,.; alkoxy.

Theo mét sb phuong an, R! hodc R? doc 1ap duoc chon tir mdt hodc nhiéu
nhom trong sb hydro, doteri, flo, clo, brom, xyano, C;3 alkyl, C;3 alkyl halogen
héa hoac C,_; alkoxy.

Theo mét sb phuong 4n, R! va R® doc 14p dugc chon tir hydro, doteri, flo,
clo, brom, xyano, metyl, etyl, metoxy, etoxy, triflometyl, v.v..

Theo mdt sb phuong an, R? doc 1ap dugc chon tir C,3 alkyl, C,; alkyl duoc
thé, Cs4 xycloalkyl hodc Cs4 xycloalkyl dugc thé; cac nhom thé dugc chon tir
doteri, halogen, C;_, alkyl hodc Cs4xycloalkyl.

Theo mdt sb phuong an, R? duoc chon tir C,.5 alkyl hodc Cs4 xycloalkyl.

Theo mot sé phuong 4n, R? dugc chon tir etyl hogc xyclopropyl.

Theo mdt sb phuong 4n, R* va R® doc 1ap dugc chon tir hydro, doteri,
halogen, xyano, C,; alkenyl, C,3 alkynyl, C,; alkyl, C;3 alkyl duoc thé, C,5
alkoxy, C,; alkoxy dugc thé, C, alkylthio hodc C,3 alkylthio dugc thé; cac nhom
thé duogc chon tir doteri, halogen, C 3 alkyl, Cs.4 xycloalkyl hodc C,.; alkoxy.

Theo mot sb phuong én, R* va R’ doc l1ap duoc chon tir mot hodc nhiéu
nhém trong s6 hydro, doteri, halogen, xyano, etylen, axetylen, C,., alkyl, C;, alkyl
dugc thé, C,., alkoxy, C;., alkoxy duoc thé, C1 alkylthio hodc C,., alkylthio dugc
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thé; cac nhém thé duoc chon tir doteri, halogen, C;., alkyl, C5.4 xycloalkyl hoic C
alkoxy.

Theo mdt sb phuong an, R* va R® doc 13p duoc chon tir mdt hodc nhiéu
nhom trong sb hydro, doteri, halogen, xyano, C;, alkyl, C;_ alkyl halogen héa, C,.,
alkoxy hodc Cy., alkylthio.

Theo mdt sd phuong an, R* va R® doc 1ap duoc chon tir mot hodc nhiéu
nhém trong sb hydro, doteri, halogen, xyano, metyl, etyl, metoxy, etoxy,
triflometyl, metylthio hodc etylthio.

Theo mdt sb phuong 4n, R* duoc chon tir mdt hodc nhiéu nhém halogen, va
R’ dugce chon tir Xyano.

Theo mét sb phuong 4n, thuat ngir “cac mudi dugc dung” 13 cac mudi duge
tao boi cac hop chét theo sang ché véi axit, cac mudi nay thu dugce bang cach cho
bazo tu do ctia hop chat gdc phan tmg véi cac axit vo co hodc hitu co, trong d6 cac
axit v co va axit hiru co bao gdm (nhung khong chi gidi han &): vi du, axit
clohydric, axit bromhydric, axit nitric, axit phosphoric, axit axetic, axit propanoic,
axit acrylic, axit oxalic, axit malic (D) hodc (L), axit fumaric, axit maleic, axit
hydroxybenzoic, axit y-hydroxybutyric, axit metoxybenzoic, axit phtalic, axit
metansulfonic, axit etansulfonic, axit 1-naphthalensulphonic, axit 2-
naphthalensulphonic, axit p-toluensulfonic, axit salixylic, axit tartric, axit xitric va
axit tuong tu.

Hop chét theo sang ché hoic mudi dugc dung cta nd, trong d6 hop chat nay
duoc chon tir:

(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[ 1,2-a]pyridin-3-yl)metanon;

(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3,5-diiodophenyl)metanon;

(3-clo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)metanon;

(3-clo-4-hydroxy-5-iodophenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)metanon;

3-clo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril;

(3-bromo-4-hydroxy-5-iodophenyl)(2-etylimidazo[ 1,2-a]pyridin-3-
yl)metanon;

(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-iodo-5-
metylphenyl)metanon;
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(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-iodophenyl)metanon;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril;
(3-clo-4-hydroxyphenyl)(2-etyl-6-floimidazo[ 1,2-a]pyridin-3-yl)metanon;
(3-bromo-5-clo-4-hydroxyphenyl)(2-etyl-6-floimidazo[1,2-a]pyridin-3-
yl)metanon;
(3-clo-4-hydroxy-5-iodophenyl)(2-etyl-6-floimidazo[1,2-a]pyridin-3-
yl)metanon; '
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-metylbenzonitril;
(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-
(triflometyl)phenyl)metanon;
(3-bromo-4-hydroxy-5-(triflometyl)phenyl)(2-etylimidazo[1,2-a]pyridin-3-
yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metylimidazo[ 1,2-a]pyridin-3-
yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metoxyimidazo[1,2-a]pyridin-3-
yl)metanon; )
3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-iodobenzonitril;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-3-flo-2-hydroxybenzonitril;
(3,5-dibromo-4-hydroxyphenyl)(2-propylimidazo[ 1,2-a]pyridin-3-
yl)metanon;
(2-etylimidazo[1,2-a]pyridin-3-yl)(2-etylsulfanyl-4-
hydroxyphenyl)metanon;
(3-bromo-5-clo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-
yl)metanon;
(3-bromo-5-flo-4-hydroxyphenyl)(2-etyl-6-floimidazo[ 1,2-a]pyridin-3-
yl)metanon;
(2-etyl-6-floimidazo[1,2-a]pyridin-3-yl)(3-flo-4-hydroxy-5-iodophen
yl)metanon;
(3,5-dibromo-4-hydroxypheny1)(2-ety1—6-hydroxyimidazo[1,2-a]pyridin—3-

yl)metanon;
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(6-bromo-2-etyl-7-metylimidazo[1,2-a]pyridin-3-y1)(3,5-dibromo-4-
hydroxyphenyl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-7-(triflometyl)imidazo[1,2-a]pyridin-
3-yl)metanon;
3-(3,5-dibromo-4-hydroxyphenyl)-2-etylimidazo[1,2-a]pyridin-6-carbonitril;
(2-doteri-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)metanon;
(2-doteri-3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[ 1,2-a]pyridin-3-
yl)metanon;
(6-doteri-2-etylimidazo[1,2-a]pyridin-3-yl)(3,5-dibromo-4-
hydroxyphenyl)metanon;
(2-xyclopropylimidazo[1,2-a]pyridin-3-yl)(3,5-dibromo-4-
hydroxyphenyl)metanon;
3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril
hydroclorua; va
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-iodobenzonitril
hydroclorua.

Céc hop chét theo sang ché co thé dugc diéu ché bing phuong phap tong
hop sau:

So db chung 1:

R\
2 A=
(o) OMe
R1_I/\\/j\ 1 N\ \/
! o~
|\N/ NH2 [’ N \ R3 R
RZ/\ N
-
0 ”/ OH
R N
[/ NN 3 R
R2/ N

Trong so d chung 1, cho hop chét 2-aminopyridin dugc thé phan tng voi
axyl clorua d& tao ra amit twong tmg, hop chét ndy dugc cho phan tmg tiép voi hop
cht 2-bromo-1-phenyletanon dugc thé d& thu dugc hop chat (imidazo[1,2-
a]pyridin-3-yl)- (phenyl)metanon tuwong ung. Hop chét ndy c6 thé 14 san phdm cubi,

-10-
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hoic san phdm dich thu dwoc bang cach loai metyl, halogen hoé va/hodc cac phan

ung khéc.

So db chung 2:

COzEt \/LNHZ R \\
/Cﬁ]\ ¢ e
MeO \ J\

0 ’:>/OH
R! N\ \/
- > PN 5
[ NN R R
VSN
2

Trong so dd chung 2, axetophenon dugc thé duge cho phan Umg véi este
tuong tmg d& tao ra hop chit 1,3-diketon, hop chét nay dugc cho phan tmg véi 2-
aminopyridin  twong tmg d& thu dugec (imidazo[1,2-a]pyridin-3-yl)-
(phenyl)metanon. Hop chét dich thu dwgc bing cich loai metyl, halogen hoa
va/hodc cac phan g khac.

Viéc dinh nghia m3i nhém trong cac so db téng hop 1 nhu duge mo ta dudi
day.

Trir khi duoc chi rd theo cach khac, cac thudt ngit sau day dugc sir dung
trong phan yéu ciu bao hd va cac huéng din c6 nghia nhu duge néu dudi day.

Thuat ngit “hydro” d& chi proti (1H), 1a cht déng vi 6n dinh quan trong nhét
cua hydro.

Thuat nglt “doteri” la chét déng vi 6n dinh cta hydro va con dugc goi Ia
hydro ning, va ky hiéu nguyén t6 ciia né 1a D.

Thuat ngtt “halogen” dé chi nguyén tir flo, nguyén ti clo, nguyén tit brom
hodc nguyén tir iot.

Thuét ngir “alkyl” d& chi nhém béo no c6 tir 1 dén 20 nguyén tir cacbon, bao
gdm ca nhom mach thing va nhém mach nhénh (khoang chit s6 (vi dy, tir 1 dén 20)
dugc dé cap trong don sang ché nay cé nghia 1a nhém ndy (trong trudng hop nay 1a

nhém alkyl) c6 thé chita mot nguyén tir cacbon, hai nguyén tir cacbon, ba nguyén
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tir cacbon hozc thim chi hai muoi nguyén tir cacbon). Nhom alkyl chira tir 1 dén 4
nguyén tir cacbon dugc goi 14 alkyl thdp. Nhém alkyl thap khong c6 nhém thé bat
ky duoc goi 12 nhém alkyl thip khong dwoc thé, vi du, metyl, etyl, propyl, 2-
propyl, n-butyl, isobutyl, tert-butyl hosic nhém twong tw. Nhém alkyl c¢6 thé duogc
thé hoic khong dugc thé.

Thuat ngit “alkoxy” d& chi nhém -O- (alkyl khong dugc thé) va -O-
(xycloalkyl khong duoc thé), va con dé chi nhém -O- (alkyl khong dugc thé). Cac
vi du 1am dai dién bao gdm, nhung khéng chi gidi han &, metoxy, etoxy, propoxy,
butoxy, xyclopropoxy, xyclobutoxy, xyclopentyloxy, xyclohexyloxy, hodc nhém
tuong tu.

Thuét ngitr "alkylthio" d& chi nhém -S- (alkyl khong duoc thé) va -S- (nhém
xycloalkyl khong dugc thé), va con dé chi nhém -S- (alkyl khong duoc thé). Cac vi
du lam dai dién bao gém, nhung khong chi giéi han &, methionyl, etylthio,
propylthio, butylthio, hodc xyclopropylthio, xyclobutylthio, xyclopentythio,
xyclohexylthio, va nhém tuong tu.

Thuét ngit “alkenyl” @& chi nhém hydrocarbyl mach théng hoic mach nhénh
c6 tir 2 dén 7 nguyén tir cacbon, va theo mot s phuong 4n, ¢6 tir 2 &n 6 nguyén tir
cacbon hodc tir 2 dn 4 nguyén tir cacbon. Cac vi du lam dai di€én bao gém, vi du,
etenyl, propenyl, alyl, va nhom tuong tu.

Thuét ngit nhém "alkynyl" dé chi gbc hydrocacbon mach thing c6 hoa tri
mot hodc géc hydrocacbon mach nhanh cé hod tri mét, cé tur 2 dén 7 nguyén tu
cacbon va, theo mot s§ phuong 4n, c¢6 tir 2 dén 6 nguyén tir cacbon hoic tir 2 dén 4
nguyén tir cacbon. Céc vi du lam dai dién bao gbdm, etynyl, propynyl, propargyl, va
nhém tuong tu.

Thuét ngit nhém "xycloalkyl" @ chi nhém alkyl c6 mét hoic hai vong va c6
nhiéu hon 3 nguyén tir cacbon bao gdm, nhung khong chi giéi han &, cdc nhém
xyclopropyl, xyclobutyl, xyclohexenyl, va dixycloheptyl.

Thuét ngit nhém “xyano” dé& chi nhém -CN.

Thuat ngit “céc mubi duoc dung” 1a cac mudi duoc tao bdi hop chét c6 cong
thirc (I) voi cac axit hitu co hoac vo co, va la cac mudi vin duy tri d¢ sinh kha dung

va céc tinh chat cua hop chat goc. Cac mudi nay bao gom:
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(1) cac mudi duoc tao bdi hop chét ndu trén véi cac axit, thu duge bang cach
cho bazo tur do ctia hop chit gbc phan ting véi cac axit vo co hogc hitu co, trong d6
céc axit vo co bao gdbm (nhung khong chi gi6i han &): vi duy, axit clohydric, axit
bromhydric, axit nitric, axit phosphoric, axit metaphosphoric, axit sulfuric, sulfuro,
axit pecloric va axit tuong tur; céc axit hitu co bao gdm (nhung khong chi gi6i han
&): vi duy, axit axetic, axit propanoic, axit acrylic, axit oxalic, axit malic (D) hodc
(L), axit fumaric, axit maleic, axit hydroxybenzoic, axit y-hydroxybutyric, axit -
metoxybenzoic, axit phtalic, axit metansulfonic, axit etansulfonic, 1-
naphtathalensulphonic, axit 2-naphtalensulphonic, axit p-toluensulfonic, axit
salixylic, axit tartric, axit xitric, axit lactic, axit mandelic, axit sucxinic, axit
malonic va axit tuong tu; va

(2) cac mudi duge tao ra bing cach thay thé cac proton ciia axit trong hop
cht gbc bang ion kim loai hogc lién két phdi tri cic proton clia axit trong hop chit
gbc v6i hop chét kiém hitu co, trong d6 cac ion kim loai bao gdm, vi dy, cac ion
kim loai kiém, ion kim loai kiém thé hozic ion nhém; va cac hop chét kiém hitu co
bao gém, vi du, etanolamin, dietanolamin, trietanolamin, trometamol, N-
metylglucafnin va hop chét twong tur.

Thuét ngit "duoc phim" d& chi hdn hop chira mét hogc nhidu hop chat duge
mo ta & day, hodc céc mudi dugc dung va tién duoc chét cta chiing, cling véi cac
thanh ph?m héa hoc khac, nhu cac chit mang va ta dugc duoc dung. Muc dich cta
dugc phim nay 1a @8 kich thich sy giai phéng dugc chit ctia hop chit dén co thé.

Trong phin sau déy, trir khi dwoc gidi han cu thé, cac hop chét c6 cong thic
(D, 1a thanh phﬁn c6 hoat tinh ctia cac chit diéu tri, bao gém tAt ca cac mudi duoc
dung ciia chiing, cAn dugc hidu 1a vAn thuc pham vi ctia sdng ché nay. Trong ban
mo ta ny, dé thuén tién, ching dugc goi don gian 13 cac hop chat c6 cong thire (I).

Sang ché bao gdm dugc phim, chira hop chit bit ky theo sing ché, mudi
dugc dung ctiia n6 hoic este 1a tién dugc chit duoc thity phin mot cach dé dang ctia
n6 1am hoat chit, dugc bd sung thém céc ta duge duoc dung.

Céc hop chit c6 cong thirc (I) theo sang ché néu trén dugc khing dinh trong
phuong 4n sau day 13 chung c6 thé cai thién ding ké hi¢u qua Gc ché dbi véi

URAT1, lam tang dang ké muc d0 bai tiét axit uric & chudt, va doc tinh thép hon
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nhiéu so véi doc tinh ctia benzbromoron. Do d6, hop chét duqc dé xuét theo sang
ché c6 hiéu qua bai tiét axit uric rat t6t va c6 do an toan cao hon. Dua trén céc tinh
chét nay, hop chét hoic mudi duge dung ctia nd c6 thé duogc st dung dé bao ché
thudc 1am ting axit uric-nidu ding d& didu tri c4c bénh lién quan dén sy rdi loan bai
tiét axit uric, dic biét 1a duge sir dung dé diéu tri hoic phong ngira ching ting axit

uric-huyét, bénh hu than hoic bénh git.

Vi du thwe hién séng ché
Vi du 1: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2- etylimidazo[1,2-a]-
pyridin-3-yl)metanon (hop chét c¢6 cong thirc 4)

— = /N\

1 2
Br
0 OH
BBrs Br, o} OH
e e

=

NS \N ~

XN
3 4

Budc A: cho thém nhé giot propionyl clorua (2,07g, 22,4mmol) vao hdn hop

o Br 0 OMe
AN Cl)\/ N 0 MeO—( HO
| — | - J\/
NH, A N N

chira 2-aminopyridin (2,0g, 21,3mmol) va trietylamin (2,58g, 25,5mmol) trong
diclometan (20ml) trong bé nuéc d4. Sau khi cho thém, hdn hgp phéan tUng duoc
lam 4m dén nhiét do trong phong va khudy qua dém, pha lodng bang nudc (40ml),
chiét bang diclometan (40mlx3). Lop hitu co két hop dugc rira bing nuéc mubi
(30ml), 1am kho bing natri sulfat khan, c6 trong chan khong. Phan cin duoc tinh
ché bang céach sic ky cot nhanh trén silicagel (rira giai bing etyl axetat/ete diu mod
theo ty 1& 1:15-1:10) dé thu dwoc N-(pyridin-2-yl)propionamit (hop chit c6 cong
thirc 1) (2,74g) voi hiéu suit 85,6%.

Bude B: gia nhiét hdi luvu hdn hop chira hop chat c6 cong thie 1 (300mg,
2,0mmol) va 2-bromo-1-(4-metoxyphenyl)-etanon (460mg, 2,0mmol) trong toluen
(10ml) trong 48 gid. HOn hop phan tmg ndy dugc lam ngudi dén nhiét do trong
phong, pha lodng bing nudc (30ml), didu chinh dén d6 pH nim trong khoang tr 8
dén 9 bang kali cacbonat bio hoa, chiét bang diclometan (40mlx3). Lép hitu co két
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hop dugc 1am khé bang natri sulfat khan, va c¢6 trong chin khong. Phin cin duoc
tinh ché bang cach sic ky cot nhanh trén silicagel (rra giai bing etyl axetat/ete dau
mé theo ty 1& 1:30-1:1) dé thu dugc (2-etylimidazo[1,2-a]pyridin-3-yl)(4-
metoxyphenyl)metanon (hop chét c6 cong thic 2) (254mg) véi hidu suit 45,3%. 'H
NMR (DMSO0-d6, 500 MHz) $ 9,18 (d, J = 7,0 Hz, 1H), 7,74-7,69 (m, 3H), 7,58-
7,55 (m, 1H), 7,17-7,14 (m, 1H), 7,09 (d, J = 8,5 Hz, 2H), 3,87 (s, 3H), 2,45 (q, T =
7,5 Hz, 2H), 1,11 (t, J = 7,5 Hz, 3H). MS (EL, m/z): 281,1 [M+H]".

Budc C: cho thém nhé giot bo tribromua (0,6ml, 1,0M trong toluen) vao
dung dich chira hop chét c6 cong thirc 2 (80mg, 0,285mmol) trong diclometan khan
(6ml) trong bé nuéc d4. Sau khi cho thém, hén hop phén tmg duoc lam 4m dén
nhiét do trong phong, khudy qua dém, rét vao nudc da (30ml), diéu chinh dén do
pH nim trong khoang tir 7 dén 8 bing natri bicacbonat bdo hoa, va chiét bang etyl
axetat (40mlx2). L6p hiru co két hop dugc lam kho bang natri sulfat khan, loc va
1am bay hoi trong chan khong. Phin cin dugc tinh ché bing cach sic ky cot nhanh
trén silicagel (rira giai bing etyl axetat/ete ddu mo theo ty 18 1:20-1:1) dé thu duoc
(2-etylimidazo[1,2-a]-pyridin-3-yl)(4- hydroxyphenyl)metanon (hop chét c¢6 cong
thirc 3) (67mg) v6i hiéu sudt 88,3%. 'H NMR (DMSO-d6, 300 MHz) & 10,29 (s,
1H), 9,11 (d, J = 6,6 Hz, 1H), 7,71 (d, J = 9,0 Hz, 1H), 7,62-7,51 (m, 3H), 7,15-7,11
(m, 1H), 6,90 (d, J = 8,4 Hz, 2H), 2,45 (q,  =7,5 Hz, 2H), 1,12 (t, ] = 7,5 Hz, 3H).
MS (EL m/z): 267,2 [M+H]".

Buéc D: cho thém brom (90mg, 0,563mmol) trong axit axetic (1ml) vao hén
hop chita hop chit c6 cong thirc 3 (67mg, 0,252mmol) va natri axetat (62mg,
0,755mmol) trong axit axetic (Sml). Hon hop tao thanh duogc khudy & nhiét do
trong phong trong 3 gio, dugc to1 bing cach cho thém natri bisulfat bdo hoa trong
nude, va cd trong chan khong. Phin cin dugc cho thém nude (30ml), va hdn hop
nay duoc diéu chinh dén d6 pH nim trong khoang tlr 7 dén 8 bing natri bicacbonat
bio hoa va duoc chiét bing etyl axetat (40mlx2). Lép hitu co két hop duge 1am kho
bing natri sulfat khan va cd trong chin khong. Phin cin duoc tinh ché bing cach
séc ky cOt nhanh trén silicagel (rira giai bing etyl axetat/ete dau mo theo ty 1& 1:10-
1:1) @& thu dugc (3,5-dibromo-4-hydroxyphenyl)(2- etyl-imidazo[1,2-a]pyridin-3-
yD)metanon (hop chit c6 cong thic 4) (48mg) voi hidu sudt 44,9%. 'H NMR
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(DMSO-d6, 300 MHz) § 9,19 (d, T = 6,9 Hz, 1H), 7,87 (s, 2H), 7,75 (d, J = 9,0 Hz,
1H), 7,63-7,58 (m, 1H), 7,22-7,17 (m, 1H), 2,44 (q, J = 7,5 Hz, 2H), 1,17 (t, T=17,5
Hz, 3H). MS (EL, m/z): 422,9 [M+H]".

Vi du 2: diéu ché (2-etylimidazo[l,2-a]pyridin-3-yl)(4-hydroxy-3,5-
diiodophenyl)metanon (hop chit c6 cong thirc 5)

o] OH 0
I
—
X \N NS \N
3

Khudy hdn hop chtra hop chét c6 cong thirc 3 (556mg, 2,09mmol), natri

axetat (367mg, 4,58mmol) va iot (1,17g, 4,6lmmol) trong metanol (20ml) trong
diéu kién hdi lwu trong 1 gid. Sau d6, dung dich chira natri hydroxit (151mg,
3,78mmol) trong nudc (20ml) duoc thém vao. Hon hop phan ung dugc khudy trong
didu kién hdi luu trong 1 gid va 1am ngudi dén nhiét d6 trong phong. Dung dich
natri bisulfat bdo hoa trong nudc (20ml) duoc thém vao. Céc chit két tia tao thanh
duoc thu hdi bﬁng cach loc, rira bz"mg nudc, va lam kho. San phém tho duoc két tinh
ra khoi ete diu mé/etyl axetat dé thu dugc (2-etylimidazo[1,2-a]-pyridin-3-yl)(4-
hydroxy-3,5- diiodophenyl)metanon (hop chét co cong thirc 5) (924mg) véi hidu
sut 85,3%. '"H NMR (DMSO-d6, 300 MHz) & 9,17 (d, J = 6,9 Hz, 1H), 8,05 (s,
2H), 7,75 (d, T=9,0 Hz, 1H), 7,64-7,58 (m, 1H), 7,22-7,17 (m, 1H), 2,45 (q,J =7,5
Hz, 2H), 1,17 (t, ] = 7,5 Hz, 3H). MS (EI, m/z): 518,8 [M+H]".

Vi du 3: diéu ché (3-clo-4-hydroxyphenyl)(2- etylimidazo[1,2-a]pyridin-3-
yl)metanon (hop chit c6 cong thirc 8) va (3-clo-4-hydroxy-5- iodophenyl)(2-
etylimidazo[1,2-a]-pyridin-3-yl)metanon (hop chét cé cong thirc 9)

-16-



30934

(o]
OMe o cl (\,L o OMe

Br
B
©/CI Br)K/ r Meo—@—( 5 Q Cl
’ o

A

BBI's
N~ Z Cl C‘\ Cl

Budce A: cho thém nho giot dung dich chira 2-bromoaxetyl bromua (6,8g,
33,7mmol) trong diclometan khan (10ml) vao hdn hop chita 1-clo-2-metoxybenzen
(4,0g, 28,1mmol) va nhém clorua (4,12g, 30,9mmol) trong diclometan khan (30ml)
trong bé nudc d4. Sau khi cho thém, hdn hop phan tmg dugc khudy trong 1,5 gid
nita va dugc rét vao nuée da (100ml). Hén hop nay dugc chiét bang diclometan
(60mlx3). Lop hitu co két hop duge rira bang nudce (30ml), natri bicacbonat bdo
hoa (30mIx2), nuéc (30ml) va nude mudi (30ml), lam khé bang natri sulfat khan,
loc qua tAm silicagel ngén, va c6 trong chan khéng. Phdn cin duoc tai két tinh voi
ete ddu mo/diclometan dé thu dugc 2-bromo-1-(3-clo-4-metoxyphenyl)etanon (hop
chét c6 cong thic 6) (3,37g) vé6i hidu suét 45,5%.

Budc B: khudy hdn hop chira hop chét c6 cong thic 1 (780mg, 5,23mmol)
va hop chit c6 cong thic 6 (1,37g, 5,20mmol) trong toluen (20ml) trong didu kién
hdi luu trong 24 gid va hdn hop nay dugc 1am ngudi dén nhiét d6 trong phong. Sau
khi cho thém nuéc (50ml), hdn hop phan tmg dwoc diu chinh dén d6 pH nim
trong khoang tir 8 dén 9 bing kali cacbonat bio hoa va chiét bang diclometan
(60mIx3). Lép hitu co duwoce 1am khd bing natri sulfat khan, loc, va ¢d trong chan
khong. Phin cin dugc tinh ché bang cich sic ky cot nhanh trén silicagel (rira giai
bing etyl axetat/ete ddu mé theo ty 1& 1:20-1:5) d8 thu duoc (3-clo-4-
metoxyphenyl)(2-etylimidazo[1,2-a]pyridin-3- yl)metanon (hop chét c6 cong thiic
7) (510mg) v6i hiéu suét 31,2%.

Budc C: cho thém nho giot bo tribromua (3,2ml, 1,0M trong toluen) vao hén
hop chita hop chét c¢6 cong thitc 7 (500mg, 1,57mmol) trong diclometan khan
(15ml) trong bé nudc da. Hn hop phan tmg dugc khudy & nhiét d6 trong phong
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qua dém, rét vao nudc da (40ml), diéu chinh dén d6 pH nim trong khoang tlr 7 dén
8 bang natri bicacbonat bio hoa, va chiét bang etyl axetat (40mlx2). Lép hitu co
duogc lam kho béng natri sulfat khan, loc, va c¢6 trong chan khong. Phén cin duogc
tinh ché bang cach sic ky cot nhanh trén silicagel (rira giai bing etyl axetat/ete diu
mo theo ty 18 1:5-3:1) dé thu dugc (3-clo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]-
pyridin-3-yl)metanon (hgp chét c6 cong thic 8) (380mg) voi hiu suit 79,5%. MS
(EL, m/z): 301,7 [M+H]".

Bud6e D: khudy hdn hop chita hop chét c6 cong thirc 8 (378mg, 1,26mmol),
natri axetat (114mg, 1,39mmol) va iot (351mg, 1,38mmol) trong metanol (30ml)
trong didu kién hdi luu trong 1 gid. Sau khi cho thém dung dich chira natri hydroxit
(45mg, 1,13mmol) vao nudc (13ml), hdn hop phén tng dugc khudy trong diéu kién
hdi luu trong 1 gid va 1am ngudi dén nhiét d trong phong. Dung dich natri bisulfat
bdo hoa trong nudc (30ml) dugce thém vao. Cac chit két tia dugc thu hdi bang cach
loc, rira bing nudc, va lam kho. San phim thd dugc tai két tinh v6i ete du mo/etyl
axetat dé thu dugc (3-clo-4-hydroxy-5-iodophenyl)(2-etylimidazo[1,2-a]pyridin-3-
yl)metanon (hop chit c6 cong thic 9) (430mg) voi hidu sudt 85,3%. 'H NMR
(DMSO0-d6, 500 MHz) & 9,04 (d, J = 7,0 Hz, 1H), 7,95 (d, J = 1,5 Hz, 1H), 7,71~
7,68 (m, 2H), 7,54-7,51 (m, 1H), 7,13-7,10 (m, 1H), 2,49-2,47 (m, 2H), 1,18 (t,J =
7,5 Hz, 3H). MS (EL, m/z): 426,9 [M+H]".

Vi du 4: diéu ché 3-clo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-
hydroxybenzonitril (hop chét c6 cong thirc 10)
CN

|
(o) OH CuCN (o) OH
Y
ZNN Cl Z NN\ Cl
XN XN

9 10
Khudy hén hop chira hop chét c6 cong thic 9 (393mg, 0,921mmol) va déng
(D) xyanua (124mg, 1,38mmol) trong DMF (5ml) ¢ nhiét d6 130°C qua dém, hdn
hop nay dugc 1am ngudi dén nhiét do trong phong, pha lodng bang nuéde (30ml), va
chiét bang etyl axetat (30mix3). Lép hitu co két hop duoc rira bing nudc (20mlx2)

va nudc mudi (10ml), 1am khd bing natri sulfat khan, loc, va ¢ trong chin khong.
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Phan cin duoc tinh ché bing cach sic ky cot nhanh trén silicagel (rira giai bing etyl
axetat/ete ddu mo theo ty 18 2:1-5:1) dé thu dugc 3-clo-5-(2-etylimidazo[1,2-
a]pyridin-3-cacbonyl)-2- hydroxybenzonitril (hop chét c6 cong thic 10). 'H NMR
(DMSO0-d6, 300 MHz) § 9,11 (d, J = 6,3 Hz, 1H), 7,94-7,90 (m, 2H), 7,80-7,77 (m,
1H), 7,68-7,63 (m, 1H), 7,26-7,21 (m, 1H), 2,50-2,48 (m, 2H), 1,17 (t, J = 7,2 Hz,
3H). MS (EI, m/z): 324,0 [M-H].

Vi du 5: diéu ché (3-bromo-4-hydroxy-5-iodophenyl)(2-etylimidazo[1,2-a]-
pyridin-3-yl)metanon (hop chét c6 cong thic 11)

0] OH

1

Hop chit c¢6 cong thirc 11 duoc diéu ché theo phwong phap ctia vi du 3 bang
cach st dung hop chit 1-bromo-2-metoxybenzen & budc A 1am chét phan tmg thay
thé. '"H NMR (DMSO-d6, 300 MHz) § 9,16 (d, J = 6,9 Hz, 1H), 8,03 (d, T = 1,8 Hz,
1H), 7,87 (d, J = 1,8 Hz, 1H), 7,74 (d, J = 8,7 Hz, 1H), 7,62-7,56 (m, 1H), 7,20-
7,16 (m, 1H), 2,43 (t,J = 7,5 Hz, 2H), 1,18 (t, = 7,5 Hz, 3H). MS (EI, m/z): 470,9
[M+H]".

Vi du 6: diéu ché (2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-iodo-5-
metylphenyl)metanon (hop chat c6 cong thic 12)

|
0 OH

A \N

12
Hop chit c¢6 cong thire 12 duge diéu ché theo phuong phap ciia vi du 3 bing
cach st dung hop chat 1-metoxy-2-metylbenzen & budce A lam chét phan ung thay
thé. '"H NMR (DMSO0-d6, 300 MHz) § 9,91 (s, 1H), 9,14 (dd, 1= 0,9, 6,9 Hz, 1H),
7,88 (s, 1H), 7,74-7,71 (m, 1H), 7,59-7,51 (m, 2H), 7,18-7,13 (m, 1H), 2,44 (t,J =
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7,5 Hz, 2H), 2,30 (s, 3H), 1,17 (t, = 7,5 Hz, 3H). MS (EL, m/z): 406,9 [M-+H]".

Vi du 7: diéu ché (2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-
iodophenyl)metanon (hgp cht c6 cong thirc 13)
o) OH
AN |
NN
13
Hop chit c6 cong thirc 13 dugce diéu ché theo phuong phép gdm céc budc A,
B va C trong vi du 3 bang cach st dung hop chét 1-iodo- 2-metoxybenzen 1am chit
phéan Gng thay thé. "H NMR (DMSO-d6, 500 MHz) § 11,16 (s, 1H), 9,13 (d, J = 7,0
Hz, 1H), 8,02 (d, J = 1,5 Hz, 1H), 7,71 (d, J = 8,5 Hz, 1H), 7,61 (dd, J = 2,0, 8,0
Hz, 1H), 7,57-7,54 (m, 1H), 7,16-7,13 (m, 1H), 7,01 (d, J = 8,5 Hz, 1H), 2,45 (q,J
=7,5Hz, 2H), 1,15 (t, ] = 7,5 Hz, 3H). MS (EL, m/z): 392,9 [M+H]".

Vi du 8: diéu ché 5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-
benzonitril (hop chét c6 cong thic 14)

o) OH 0 OH
CNL N | CuCN @ { CN
N \N NS \N

13 14

Béng céach st dung hop chét c¢6 cong thirc 13 1am chit ban dau, hop chit c6
cong thirc 14 duoc didu ché theo phuong phap ctia vi du 4. 'H NMR (DMSO-d6,
500 MHz) & 11,91 (s, 1H), 9,19 (d, J = 6,5 Hz, 1H), 7,98 (d, J = 2,0 Hz, 1H), 7,85
(dd, J=2,0, 8,5 Hz, 1H), 7,74 (d, J = 9,0 Hz, 1H), 7,61-7,57 (m, 1H), 7,19-7,15 (m,
2H), 2,43 (q, T = 7,5 Hz, 2H), 1,13(t, ] = 7,5 Hz, 3H). MS (EL, m/z): 292,0 [M+H]".

Vi du 9: diéu ché (3-bromo-5-clo-4-hydroxyphenyl)(2-etyl-6-flo-
imidazo[1,2-a]pyridin-3-yl)metanon (hop chit c6 cong thirc 18)
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Budc A: cho thém nhé giot propionyl clorua (2,17g, 23,5mmol) vao hén hop
chtta 2-amino-5-flopyridin (2,5g, 22,3mmol) va trietylamin (2,71g, 26,8mmol)
trong diclometan khan (25ml) trong bé nu6c d4. Sau khi cho thém, hdn hgp phan
tmg duoc khudy & nhiét do trong phong qua dém, dugc toi bang nuée (40ml), va
chiét bing diclometan (40mlx3). Lép hitu co két hop duoc rira bing nudc mubi
(30ml), 1am kh6 béng natri sulfat khan, loc, va c¢6 trong chan khong. Phén cin duoc
tinh ché bang cach séc ky ¢t nhanh trén silicagel (rira giai bing etyl axetat/ete diu
md theo ty 18 1:5) dé thu duoc N-(5-flopyridin-2-yl)propionamit (hgp chét c¢é cong
thue 15) (3,04g) v6i hiéu sudt 81,1%.

Bud6c B: khudy hdn hop chira hop chit c6 cong thirc 15 (960mg, 5,71mmol)
va hop chét ¢6 cong thic 6 (1,5g, 5,69mmol) trong toluen (30ml) trong diéu kién
hdi luu qua dém, hdn hop nay duge 1am ngudi dén nhiét 6 trong phong, pha lodng
bing nude (30ml), diéu chinh dén d6 pH nim trong khoang tir 8 dén 9 bang kali
cacbonat bdo hoa, va chiét bing diclometan (40mlx3). Lép hitu co két hop dugc
rira bang nudc, 1am kho bang natri sulfat khan, va co trong chin khéng. Phan cin
dugc tinh ché bing cach sic ky cot nhanh trén silicagel (rra gidi bang etyl
axetat/ete diu mo theo ty 1& 1:30-1:1) dé thu duoc (3-clo-4-metoxyphenyl)(2-
etylimidazo[1,2-a]pyridin-3-yl)metanon (hop chét c6 cong thic 16) (270mg) véi
hi¢u suét 14,3%.

Budc C: cho thém nho giot dung dich chira bo tribromua 1,0M trong toluen
(2,4ml) vao hdn hop chita hop chét c6 cong thirc 16 (262mg, 0,787mmol) trong
diclometan khan (10ml) trong bé nuéc d4. Hon hop phan ung duoc khudy & nhiét
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d6 trong phong trong 6 gid, pha lodng bang nudc da (30ml), diéu chinh dén d6 pH
nim trong khoang tir 7 dén 8 bang natri bicacbonat bido hoa, va chiét bing etyl
axetat (40mlx3). Lop hitu co két hop dugc 1am khd bing natri sulfat khan va co
trong chan khong. Phin cin dugc tinh ché bing cach sdc ky cot nhanh trén silicagel
(rira giai bing etyl axetat/ete dau mé theo ty 1& 1:6-1:4) d& thu duoc (3-clo-4-
hydroxyphenyl)(2-etyl-6-flo- imidazo[1,2-a]pyridin-3-yl)metanon (hop chit co
cdng thirc 17) (90mg) véi higu suét 35,9%. MS (EL, m/z): 339,7 [M+H]".

Budc D: cho thém brom (25mg, 0,156mmol) trong axit axetic (1ml) vao hdn
hop chira hop chét c6 cong thirc 17 (41mg, 0,129mmol) va natri axetat (26mg,
0,317mmol) trong axit axetic (Sml). Hon hop tao thanh duoc khudy & nhiét do
trong phong trong 1,5 gid, dugc toi bang natri bisulfat bdo hoa trong nudc, va sau
d6 cb trong chan khong. Phin cin dugc cho thém nuéc (20ml), va hdn hop nay
dugc diéu chinh dén pH ndm trong khoang tir 7 dén 8 bang natri bicacbonat bdo
hoa va chiét bing etyl axetat (30mlx3). Lop hitu co két hop duoc 1am kho béng
natri sulfat khan va c6 trong chan khong. Phin cin dugc tinh ché bing céach sic ky
cot nhanh trén silicagel (rira giai bang etyl axetat/ete diu mo theo ty 18 1:6-1:3) dé
thu dugce (3-bromo-5-clo-4-hydroxyphenyl)-(2-etyl-6- floimidazo[1,2-a]pyridin-3-
yl)metanon (hgp chét c6 cong thic 18). 'H NMR (DMSO0-d6, 500 MHz) & 11,06 (s,
1H), 9,22-9,21 (m, 1H), 7,86-7,83 (m, 2H), 7,76-7,70 (m, 2H), 2,43 (q, J = 7,5 Hz,
2H), 1,16 (t, T = 7,5 Hz, 3H). MS (EL m/z): 398,9 [M+H]".

Vi du 10: diéu ché (3-clo-4-hydroxy-5-iodophenyl)(2-etyl-6-flo-
imidazo[1,2- a]pyridin-3-yl)metanon (hop chét c6 cong thic 19)

|
e} OH I ) OH
RGNS @8 SN
=N SN
17 19

Khudy hdn hop chira hop chat c6 cong thic 17 (41mg, 0,129mmol), natri
axetat (12mg, 0,146mmol) va iot (36mg, 0,142mmol) trong metanol (10ml) trong
didu kién hoi luu trong 1 gid, va sau d6 dung dich chtra natri hydroxit (5mg,
0,125mmol) trong nudc (3ml) duge thém vio. Hon hop phan tng dugc khudy trong

didu kién hdi luu trong 1 gid, 1am ngudi dén nhiét do trong phong, va cho thém
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natri bisulfat bio hoa trong nuéc (10ml). Céc chit két tia tao thanh dugc thu hoi
béng cach loc, rira béng nudc va lam kho. San phém thd duoc két tinh véi ete dau
mo/etyl  axetat dé thu duoc  (3-clo-4-hydroxy-5-iodophenyl)(2-etyl-6-
floimidazo[1,2-a]pyridin-3-yl)metanon (hop chit c6 cong thic 19). 'H NMR
(DMSO0-d6, 500 MHz) & 9,13 (s, 1H), 7,97 (d, J = 2,0 Hz, 1H), 7,83-7,80 (m, 1H),
7,71 (d, J = 2,0 Hz, 1H), 7,69-7,65 (m, 1H), 2,46 (4, J = 7,5 Hz, 2H), 1,17 (t, J=7.5
Hz, 3H). MS (EL m/z): 444,9 [M+H]".

Vi du 11: diéu ché 5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2- hydroxy-
3-metylbenzonitril (hop chét c6 cong thirc 24)

0 1 O CuCN O B,
HO —> HO —> HO .
A
20

B c
| NC
21 22

N 0o

| o OH

Br (Nj\”Jk/
HO
S 1 @\ CN
NC D XN
23 24

Budce A: khudy hdn hop chira 1-(4-hydroxy-3-metylphenyl)etanon (4,95g,
33,0mmol), natri axetat (2,98g, 36,3mmol) va iot (9,21g, 36,3mmol) trong metanol
(80ml) trong didu kién hdi luwu trong 1 gid, va sau d6 dung dich chira natri hydroxit
(1,19g, 29,7mmol) trong nudc (55ml) duoc thém vao. Hon hop phéan mg dugc
khudy trong diu kién hdi Iuu trong 1 gio va lam bay hoi khoang mdot nira thé tich
trong chan khong. Céc chét két tua tao thanh dwoc thu hdi bang cich loc. Béanh loc
dugc hoa tan vao etyl axetat (200ml), va dung dich dugc rira béng natri bisulfat bdo
hoa trong nudc (40ml) va nude mubi (40ml), 1am kho béng natri sulfat khan va cd
dé thu dugc 1-(4-hydroxy-3-iodo-5-metylphenyl)etanon (hop chét c6 cong thire 21)
(7,91g) v6i hiéu suit 86,8%.

Budéc B: khudy hdn hop chtra hop chit c¢6 cong thirc 21 (3,90g, 14,1mmol)
va ddng (I) xyanua (1,90g, 21,2mmol) trong DMF (25ml) & nhi€t do 130°C qua
* dém. Hdn hop phan tng duge lam ngudi dén nhiét d6 trong phong va loc qua tAm

xelit. Phin nuéc loc duoge cho thém nude (100ml). Hon hop nay dugc chiét bing
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etyl axetat (50mlx3). Lop hitu co két hop dugc rira bang nuée (30mlx2) va nuéc
mudi (30ml), 1am kho bing natri sulfat khan, va c6 trong chan khong. Phin cin
dugc tinh ché bing cach sic ky cot nhanh trén silicagel (rra giai bing etyl
axetat/ete ddu mo theo ty 16 1:15-1:3) d thu dugc 5-axetyl-2-hydroxy-3-metyl-
benzonitril (hop chit c6 cong thirc 22) (2,07g) v6i hidu suét 83,8%.

Budc C: cho thém brom (548mg, 3,43mmol) trong metanol (4ml) vao dung
dich chira hop chit ¢ cong thirc 22 (500mg, 2,85mmol) trong metanol (10ml), va
hdn hop phén tng dugc khudy & nhiét d6 trong phong trong 6 gid. Sau khi cho
thém nuée (50ml), hdn hop tao thanh dwoc chiét bing etyl axetat (40mlx3). Lép
hitu co két hop dwoc rira bing nuéc mudi (20ml), 1am khd bing natri sulfat khan,
va cd trong chin khong & thu du()'é 5-(2-bromoaxetyl)-2-hydroxy-3-
metylbenzonitril (hop chét c6 cong thirc 23) (800mg). San phdm thd c6 cong thic
23 duoc st dung ngay trong budc tiép theo ma khong can tinh ché thém.

Budc D: khudy hdn hop chita hop chit c6 cong thirc 23 dang tho (800mg) va
hop chét c6 cong thire 1 (600mg, 3,99mmol) trong toluen (15ml) trong didu kién
héi lvu qua dém va hdn hop niy duoc 1am ngudi dén nhiét @6 trong phong. Hon
hop phan ung dugc cho thém metanol (15ml) va kali cacbonat (1,10g, 8,0mmol).
Hbn hop tao thanh dwoc khudy & nhiét do trong phong trong 30 phut, pha lodng
bing nudc (40ml), va chiét bang etyl axetat (50mlix3). Lép hitu co dugc 1am khd
bing natri sulfat khan va c6 trong chan khéng. Phan cin dugc tinh ché bing cach
séc ky cot nhanh trén silicagel (rira giai bing etyl axetat/ete diu mé theo ty 1& 1:30-
1:1) d& thu dugc 5-(2-etylimidazo[l,2-a]pyridin-3- cacbonyl)-2-hydroxy-3-
metylbenzonitril (hgp chit cé cong thirc 24). 'H NMR (DMSO0-d6, 300 MHz) &
10,99 (s, 1H), 9,15 (d, J = 6,9 Hz, 1H), 7,79 (s, 1H), 7,74-7,72 (m, 2H), 7,60-7,55
(m, 1H), 7,19-7,14 (m, 1H), 2,43 (q, J = 7,5 Hz, 2H), 2,26 (s, 3H), 1,14 (t, J= 7,5
Hz, 3H). MS (EL, m/z): 306,1 [M+H]".

Vi du 12: diéu ché (2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy- 3-(triflo-
metyl)phenyl)metanon (hop chét c6 coéng thirc 28) va (3-bromo-4- hydroxy-5-
(triflometyl)phenyl)-(2-etylimidazo[1,2-a]pyridin-3- yl)metanon (hop chét c¢6 cong
thic 29)
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Budc A: khudy hdn hop chira 1-(4-flo-3-(triflometyl)phenyl)etanon (1,0g,
4,85mmol) va natri metoxit (288mg, 5,33mmol) trong DMF (5ml) trong 2 gi® trong
bé nudc da va sau d6 khudy & nhiét do trong phong qua dém. Hon hop phan ung
duoc pha lodng bing nudc (30ml) va chiét bang etyl axetat (30mlx3). Lép hitu co
két hop duoc rira bing nuéc mudi (20ml), 1am kho bing natri sulfat khan, va cb
trong chan khong. Phin can dugc tinh ché bing cach sic ky cot nhanh trén silicagel
(rtra giai bang etyl axetat/ete ddu mo theo ty 18 1:40) dé thu dugc 1-(4-metoxy-3-
(triflometyl)phenyl)etanon (hop chit c6 cong thic 25) (950mg) véi hidu suit
89,8%.

Budc B va C: tién hanh theo phuong phap duge st dung trong cac bude C
vaD clavidull.

Budgc D: cho thém timg phin natri hydrua (60% trong diu khoéng, 69mg,
1,73mmol) vao dung dich chira etanthiol (107mg, 1,73mmol) trong DMF (5ml), va
hén hop nay duoc khudy trong khoang 5 phut & nhiét d6 trong phong. Dung dich
chtra hop chit c6 cong thiic 27 (200mg, 0,574mmol) trong DMF (3ml) dugc cho
thém vao hdn hop néu trén. Hon hop phan tmg dugc khudy & nhiét 6 120°C trong
2 gid, 1am ngudi dén nhiét d6 trong phong, va pha loing bing nuéc (40ml). Hon
hop ndy duoc diéu chinh dén d6 pH nim trong khoang tir 8 dén 9 bing axit
clohydric 2M va chiét bing etyl axetat (40mlx3). Lép hitu co két hop duoc rira
bing nude (30ml) va nude mudi (20ml), 1am khd bing natri sulfat khan, va cd trong
chan khong. Phin cin dugc tinh ché bang cach sic ky ¢t nhanh trén silicagel (rira
giai bing etyl axetat/ete diu mo theo ty 18 1:1) & thu duoc (2-etylimidazo[1,2-
a]pyridin-3-yl)-(4-hydroxy-3-(triflometyl)phenyl)metanon (hop chét c6 cong thirc
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28) (120mg) v6i hidu suit 62,6%. "H NMR (DMSO-d6, 300 MHz) § 11,55 (s, 1H),
9,17 (d, J = 6,9 Hz, 1H), 7,86 (d, J = 6,0 Hz, 2H), 7,75 (d, J = 9,0 Hz, 1H), 7,63-
7,57 (m, 1H), 7,21-7,16 (m, 1H), 2,43 (q, J = 7,5 Hz, 2H), 1,15 (t, J = 7,5 Hz, 3H).
MS (EL m/z): 335,1 [M+H]".

Budc E: cho thém brom (55mg, 0,719mmol) trong axit axetic (1ml) vao hdn
hop chtra hop chét c6 cong thirc 28 (96mg, 0,287mmol) va natri axetat (59mg,
0,719mmol) trong axit axetic (Sml). Hon hop tao thanh duoc khudy & nhiét do
trong phong trong 1,5 gid, hdn hop nay dugc toi béng cach cho thém natri bisulfat
bdo hoa trong nudc, ¢d trong chan khéng, va sau d6 pha loang bang nudc (20ml).
Hdn hop dugc didu chinh dén d6 pH nim trong khoang tir 7 dén 8 bing natri
bicacbonat bdo hod, chiét bing etyl axetat (40mlx2), lam kho bang natri sulfat
khan, loc, va c6 trong chan khong. Phan cin dugc tinh ché béng cach sic ky cot
nhanh trén silicagel (rira giai bing etyl axetat/ete diu mo theo ty 18 1:5-3:2) dé thu
duoc  (3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)-metanon
(hop chét ¢6 cong thirc 29)(85mg) v6i hidu suit 71,9%. 'H NMR (DMS0-d6, 500
MHz) § 9,19 (d, J = 6,5 Hz, 1H), 8,15 (s, 1H), 7,88 (s, 1H), 7,77 (d, J = 9,0 Hz,
1H), 7,66-7,62 (m, 1H), 7,24-7,21 (m, 1H), 2,41 (q, T = 7,5 Hz, 2H), 1,16 (t, I = 7,5
Hz, 3H). MS (EL, m/z): 413,0 [M+H]".

Vi du 13: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metyl-

imidazo[1,2-a]pyridin-3-yl)metanon (hop chét c6 cong thirc 30)
Br

30
Hop chét c6 cong thirc 30 dugc diéu ché theo phuong phap cua vi du 1 bang
cach st dung hop chat 5-metyl-pyridin-2-amin 1am chit phan tng thay thé & budc
A. '"HNMR (DMSO0-d6, 500 MHz) & 9,04 (s, 1H), 7,87 (s, 2H), 7,69 (d, ] = 9,0 Hz,
1H), 7,52 (d, J = 9,0 Hz, 1H), 2,42-2,38 (m, 5H), 1,15 (t, J = 7,5 Hz, 3H). MS (EL
m/z): 436,9 [M-H]'.

Vi du 14: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metoxy-
imidazo[1,2-a]pyridin-3-yl)metanon (hgp chét c6 cong thirc 33)
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Budc A: cho thém brom (960mg, 6,0mmol) trong axit axetic (Sml) vao hdn
hop chira hop chit 2-bromo-1-(4-hydroxyphenyl)etanon (639mg, 2,98mmol) va
natri axetat (740mg, 9,02mmol) trong axit axetic (10ml), va hdén hop tao thanh
dugc khudy & nhiét d trong phong trong 10 phut. Sau khi cho thém nudc (40ml),
cac chat két tia tao thanh duoc thu hdi béng cach loc, rira béng nudc, va lam kho
dé thu dugc 2-bromo-1-(3,5-dibromo- 4-hydroxyphenyl)etanon (hop chét c6 cong
thirc 31) (890mg) véi hiu suit 80,1%.

Buéc B: cho thém nho giot propionyl clorua (777mg, 8,4mmol) vao hdn hop
chira 5-metoxypyridin-2-amin (1,0g, 8,05mmol) va trietylamin (981mg, 9,69mmol)
trong diclometan (8ml) trong bé nudc da. Sau khi cho thém, hén hop phan mg
dwoc 1am 4m dén nhiét d6 trong phong va khudy qua d&m. Hon hop phan tng duoc
cho thém nuée (40ml), va hdn hop nay duge chiét bing diclometan (30mix3). Lép
hiru co két hop duoc rira biang nudc mubi (30ml), 1am kho bang natri sulfat khan,
va ¢6 trong chan khong. Phin cin dugc tinh ché bang cach sdc ky cot nhanh trén
silicagel (rira giai bang etyl axetat/ete dau mo theo ty 1& 1:30-1:8). San phim duoc
tai két tinh v6i ete ddu mo dé thu duoc N-(5-metoxypyridin-2-yl)-propionamit (hop
chit c6 cong thirc 32) (349mg) véi hiéu suét 21,4%.

Budc C: khudy hén hop chira hop chit ¢6 cong thirc 31 (790mg, 2,12mmol)
va hop chét c6 cong thic 32 (340mg, 1,89mmol) trong toluen (20ml) trong didu
kién hdi luu trong 48 gio va hdn hop nay duogc 1am ngudi dén nhiét do trong phong.
Cho thém nuéc (50ml) vao hdn hop, va hdn hop tao thanh dwgc diéu chinh dén do
pH nim trong khoang tir 8 dén 9 bing kali cacbonat bio hoa va chiét bing
diclometan (50mlx3). Lép hitu co két hop dugc lam khd bang natri sulfat khan va
¢o trong chan khong. Phin cin dugc tinh ché bing cach sic ky cot nhanh trén
silicagel (rira giai bang etyl axetat/ete diu mo theo ty 18 1:10-2:5) @ thu duoc (3,5-

-27-



30934

dibromo-4-hydroxyphenyl) (2-etyl-6- metoxyimidazo[1,2-a]pyridin-3-yl)metanon
(hop chét c6 cong thic 33) (87mg) vai hidu suat 10,1%. 'H NMR (DMSO0-d6, 500
MHz) § 8,71 (s, 1H), 7,79(s, 2H), 7,64 (d, J = 10,0 Hz, 1H), 7,34 (d, J =10,0 Hz,
1H), 3,81 (s, 3H), 2,45 (q, J = 7,5 Hz, 2H), 1,16 (t, J = 7,5 Hz, 3H). MS (EL m/z):
452,9 [M-HT..

Vi du 15: didu ché 3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-
hydroxybenzonitril (hgp chét c6 cong thirc 38)
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Budc A: cho thém 1-(4-metoxyphenyl)etanon (44g, 293mmol) vao hdn hop
chtra hop chét 1-clometyl-4-flo-1,4-diazoniabixyclo[2.2.2]ocatan bis(tetrafloborat)
(104g, 294mmol) va iot (38,6g, 152mmol) trong axetonitril (440ml) trong bé nude
da. Hdn hop phan tmg duogc 1am 4m dén nhiét do trong phong va khudy qua dém.
Cho thém nuéc (1350ml) vao hdn hop nay. Céc chét két tla tao thanh dugc thu hoi
béng cach loc, rira béng nuéc va lam khd dé thu duoc 1-(3-iodo-4-
metoxyphenyl)etanon (hgp chét c6 cong thirc 34) (70g) voi hiéu suit 86,5%.

Budéc B: khudy hdn hop chita hop chét c6 cong thic 34 (70,0g, 254mmol) va
ddng (I) xyanua (34,0g, 380mmol) trong DMF (400ml) & nhiét do 130°C qua dém.
Hén hop phéan tmg duoc 1am ngudi dén nhiét d6 trong phong va loc qua tam xelit.
Cho thém nudc (1600ml) vao phin nuéc loc, va hdn hop duge chiét bang etyl

axetat (800m1x3). Lép hiru co két hop dugc ria bang nudc (40mlx2) va nude mubi
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(400ml), lam kho béng natri sulfat khan, loc, va cd trong chan khéng dé thu duoc 5-
axetyl-2-metoxybenzonitril (hop chit c6 cong thic 35) (50,0g). Séan phim thd duoc
st dung ngay trong budc tiép theo ma khong cAn tinh ché thém.

Budc C: cho thém brom (49,0g, 307mmol) trong metanol (50ml) vao dung
dich chira hop chét ¢ cong thirc 35 dang thd (45,0g) trong metanol (250ml), va
hdn hop tao thanh dwoc khudy & nhiét d6 trong phong qua dém. Hon hop nay dugc
cho thém nudc (900ml) va chét két tia dugc thu hdi bang cach loc, rira bang nudc
va lam kho dé thu duoc 5-(2-bromoaxetyl)-2-metoxybenzonitril (hop chét c6 cong
thitc 36) (41,0g). Tong hiéu suét ciia budc B va C bang 70,6%.

Bude D: khudy hdn hop chira hop chat c6 cong thirc 36 (41,0g, 161mmol)
va hop chit c¢6 cong thiic 1 (24,0g, 161mmol) trong toluen (600ml) trong diéu kién
hdi Iuu trong 48 gid. Hon hop phan tng duoc 1am ngudi dén nhiét d trong phong,
pha lodng bing nuéc (400ml), didu chinh dén d6 pH nim trong khoang tir 7 dén 8
bang natri bicacbonat bdo hoa, va chiét bang diclometan (600mlx3). Lép hitu co
két hop dugc lam khd bang natri sulfat khan va c6 trong chan khong. Phin cin
duoc tinh ché bing cach séc ky cot nhanh trén silicagel (rira gidi bang etyl
axetat/ete ddu mo theo ty 1& 1:30-2:1) dé thu dugc 5-(2-etylimidazo[1,2-a]pyridin-
3-cacbonyl)-2-metoxybenzonitril (hop chét ¢ cong thirc 37) (25,7g) voi hiu suét
52,3%.

Buéc E: cho thém timg phan natri hydrua (hé phan tan 60% trong dau
khoang, 4,8g, 120mmol) vao dung dich chura etanthiol (8,4ml) trong THF (30ml).
Hbn hop phan tng dugc khudy trong khoang 5 phut va duoc loc. Banh loc dugce
cho vao dung dich chita hop chét c6 cong thirc 37 (9,0g, 29,5mmol) trong DMF
(25ml). Hdn hop tao thanh dugc khudy & nhiét 6 60°C trong 2 gio, lam ngudi dén
nhiét dd trong phong, va loc qua tAm xelit. Phdn nudc loc dugc cho thém nudc
(100ml), va hén hop duge diéu chinh dén d6 pH nim trong khoang tir 5 dén 6 bang
dung dich axit xitric 2M. Céc chét két tua tao thanh duoc thu hdi béng cach loc, rira
bﬁng nudc, va lam khé. Banh loc dugc két tinh ra khoi axetonitril dé thu duoc 5-(2-
etylimidazo[1,2-a]pyridin-3-cacbonyl)-2- hydroxybenzonitril (hop chit c6 cong
thirc 14) (7,2g) v6i higu suat 83,8%.

Buéc F: cho thém timg phin N-bromosucximit (5,28g, 29,7mmol) vao dung
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dich chira hop chét c6 cong thic 14 (7,2g, 24,7mmol) trong DMF (70ml). Sau khi
cho thém, hdn hop phan tng dugc khudy trong 1 gid nita va pha loang bing nudc
(210ml). Céc chit két tia dugc thu hdi bang cach loc, rira bing nudc va lam kho.
Banh loc duoc két tinh ra khoi axetonitril dé thu duoc 3-bromo-5-(2-
etylimidazo[1,2-a]pyridin-3- cacbonyl)-2-hydroxybenzonitril (hop chit c6 cong
thiee 38) (7,0g) voi hiu suét 76,8%. "H NMR (DMSO-d6, 300 MHz) § 9,01 (d, J =
6,9 Hz, 1H), 8,02 (s, 1H), 7,83 (s, 1H), 7,78-7,75 (m, 1H), 7,65-7,59 (m, 1H), 7,22-
7,17 (m, 1H), 2,58-2,50 (m, 2H), 1,19 (t, J = 7,2 Hz, 3H). MS (EL m/z): 368,0 [M-
HJ.

Vi du 16: diéu ché 5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-
iodobenzonitril (hop chét c6 cong thirc 39)

|
(@) OH (o) OH
I
Z N N\ CN C[\‘j\\ CN
39

14

Bing céch sir dung hop chit c6 cong thic 14 1am chit ban dAu, hop chét c6
cong thirc 39 duoc diéu ché theo phuong phap cia vi du 10. 'H NMR (DMSO-d6,
500 MHz) 5 9,04 (d, J = 7,0 Hz, 1H), 8,23 (d, J = 1,5 Hz, 1H), 7,87 (s, 1H), 7,77 (d,
J=8,5 Hz, 1H), 7,66-7,63 (m, 1H), 7,23-7,21 (m, 1H), 2,56-2,50 (m, 2H), 1,20 (¢, J
=17,5 Hz, 3H). MS (EL, m/z): 416,0 [M-HJ".

Vi du 17: diéu ché 5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-3-flo-2-

hydroxybenzonitril (hgp chét ¢6 cong thirc 40)
F

(o) OH
XN
40

Hop chét c6 cong thic 40 duge diéu ché theo phurong phap cua céc budc A,
B va C trong vi du 11 va budc C trong vi du 14 bang cach st dung hop chit 1-(3-
flo-4-hydroxyphenyl)etanon 1am chét phan tmg thay thé. "H NMR (DMSO0-d6, 300
MHz) & 9,18 (d, J = 6,9 Hz, 1H), 7,83-7,75 (m, 3H), 7,64-7,59 (m, 1H), 7,23-7,18
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(m, 1H), 2,46-2,41 (m, 2H), 1,15 (t, I = 7,2 Hz, 3H). MS (EL m/z): 310,1[M+H]".

Vi du 18: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2-propylimidazo[1,2-a]-

pyridin-3-yl)metanon (hop chit c6 cong thirc 41)
Br
o) OH

2 N \ Br
XN
M
Hop chit c6 cong thirc 41 dugce diéu ché theo phuwong phép ctia vi du 1 bing

cich st dung hop chét butyryl clorua trong bude A. 'H NMR (DMSO-d6, 500
MHz) & 10,81 (s, 1H), 9,18 (d, J = 6,5 Hz, 1H), 7,86 (s, 2H), 7,73 (d, J = 9,0 Hz,
1H), 7,61-7,58 (m, 1H), 7,19-7,17 (m, 1H), 2,38 (q, J = 7,5 Hz, 2H), 1,68-1,63 (m,
2H), 0,76 (t, J = 7,5 Hz, 3H). MS (EL, m/z): 436,9 [M-H]".

Vi du 19: diéu ché (2-etylimidazo[1,2-a]pyridin-3-yl)(2-etylsulfanyl-4-
hydroxyphenyl)metanon (hop chét ¢ cong thirc 44)

N O
| Z
. i QN*/
O Br; Br 1 H
e0 MeO
O
-8

Q%i@ﬂo )

Hop chét c6 cong thirc 44 dugce didu ché theo phuong phép cua céc bude B,
C va D trong vi du 12 bang cach sir dung 1-(2-flo-4-metoxyphenyl)etanon lam chit
phan tmg thay thé. 'H NMR (DMSO0-d6, 500 MHz) & 10,08 (s, 1H), 9,42 (d, J = 7,0
Hz, 1H), 7,74 (d, J = 8,5 Hz, 1H), 7,63-7,59 (m, 1H), 7,27-7,20 (m, 2H), 6,88 (d, J
=2.0 Hz, 1H), 6,68 (dd, J = 2,0, 8,0 Hz, 1H), 2,88 (q, J = 7,5 Hz, 2H), 2,26 (¢, ] =
7,5 Hz, 2H), 1,16 (t, J = 7,5 Hz, 3H), 1,05 (t, ] = 7,5 Hz, 3H). MS (EL, m/z): 325,1
M-HJ.
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Vi du 20: diéu ché (3-bromo-5-clo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]-

pyridin-3-yl)metanon (hop chat c6 cong thirc 45)
Br

Q OH BI’2 (o) OH
—
X \N A \N
8 45

Bing céach sir dung hop chat c6 cong thirc 8 1am chét ban diu, hop chit c6
cong thirc 45 duoc diéu ché theo phuong phép clia budc D trong vi du 9. 'H NMR
(DMSO0-d6, 500 MHz) & 9,19 (d, J = 6,5 Hz, 1H), 7,83 (d, J = 2,0 Hz, 1H), 7,76-
7,74 (m, 2H), 7,61-7,58 (m, 1H), 7,20-7,17 (m, 1H), 2,43 (q, J = 7,5 Hz, 2H), 1,16
(t, J=7,5 Hz, 3H). MS (EI, m/z): 379,0 [M-H]".

Vi du 21: diéu ché (3-bromo-5-flo-4-hydroxyphenyl)(2-etyl-6-floimidazo-

[1,2-a]pyridin-3-yl)metanon (hop chit c6 cong thirc 48)
F

F
NBS Bry @_(Br
HO _— HO—<: >—< — > HO
0]
Br
47

For

o) OH
F\CNL\ Br
NN
, 48
Bude A: cho thém timg phin N-bromosucximit (977mg, 5,49mmol) vao
dung dich chita 1-(3-flo-4-hydroxyphenyl)etanon (806mg, 5,23mmol) trong DMF
(10ml). Sau khi cho thém, hdn hop phan tmg dugc khudy trong 1 gi& nita. Nudc
(50ml) duoc cho thém vao va hdn hop dugc chiét bing etyl axetat (50mlx3). Lop
hiru co két hop dugc rira bang nudce (30mlIx3) va nude mudi (20ml), 1am khd bing
natri sulfat khan va cd trong chan khong. Phin cin dugc két tinh ra khoi ete dau
mé/etyl axetat dé thu dugc 1-(3-bromo-5-flo-4-hydroxy-phenyl)etanon (hop chit c6
cong thirc 46) (1,0g) voi hi€u sut 82,0%.
Buéc B: cho thém brom (824mg, 5,16mmol) trong metanol (5ml) vao dung
dich chira hop chét ¢ cong thirc 46 (1,0g, 4,29mmol) trong metanol (20ml), va hdn
hop nay dugc khudy & nhiét d6 trong phong qua dém, hdn hop duoc t6i véi nude
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(60ml), va chiét bing etyl axetat (60mlx3). Lép hitu co két hop dugc rira bing
nude mudi (30ml), lam kho bang natri sulfat khan va c6 trong chan khong. Phén
cin duoc tinh ché bing cach sic ky cot nhanh trén silicagel (rira giai bang etyl
axetat/ete ddu mo theo ty 1& 1:5) dé thu dwoc 2-bromo-1-(3-bromo-5-flo-4-
hydroxyphenyl)-etanon (hop chét c6 cong thic 47) (940mg) v6i hiéu suét 70,2%.

Budc C: khudy hdn hop chira hop chét c6 cong thic 15 (210mg, 1,25mmol)
va hop chét c6 cong thirc 47 (300mg, 0,962mmol) trong 1-metyl-2-pyrolidinon
(10ml) & nhiét d¢ 150°C qua dém. Hon hop phan tmg duoc 1am ngudi dén nhiét do
trong phong va nude (50ml) duge thém vao. Hon hop nay dugc diéu chinh dén d6
pH ndm trong khoang tir 7 dén 8 bing dung dich axit xitric 2M va chiét bang
diclometan (50mlx3). Lép hitu co két hop duge 1am khd bang natri sulfat khan va
¢d trong chin khéng. Phén cin dugc tinh ché bing cach sic ky cot nhanh trén
silicagel (rra giai bang etyl axetat/ete dau mo theo ty 1& 1:25-1:5) dé thu duge (3-
bromo-5-flo-4-hydroxyphenyl)(2-etyl-6-floimidazo[1,2-a]-pyridin-3-yl)metanon
(hop chét c6 cong thic 48). 'H NMR (DMSO-d6, 500 MHz) § 11,44 (s, 1H), 9,24-
9,22 (m, 1H), 7,88-7,85 (m, 1H), 7,75-7,71 (m, 2H), 7,63-7,60 (m, 1H), 2,47 (q,J =
7,5 Hz, 2H), 1,18 (t, J = 7,5 Hz, 3H). MS (EL m/z): 379,0 [M-H]".

Vi du 22: diéu ché (2-etyl-6-floimidazo[1,2-a]pyridin-3-y1)(3-flo-4-
hydroxy-5-iodophenyl)metanon (hop chét c6 cong thic 51)

F

F
L A

|2
Q F CL F
Béng céch sir dung hop chit c6 cong thirc 15 1am chit ban dAu, hop chét c6
cong thie 51 duge didu ché theo phuong phap cua cac bude B va C trong vi du 9,

sau d6 theo phuong phéap trong vi du 10. 'H NMR (DMSO-d6, 300 MHz) § 11,44
(s, 1H), 9,19-9,17 (m, 1H), 7,86-7,81 (m, 2H), 7,73-7,66 (m, 1H), 7,60-7,56 (m,
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1H), 2,49-2,41 (m, 2H), 1,16 (t, T = 7,5 Hz, 3H). MS (EL, m/z): 427,1 [M-H]".

Vi du 23: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-
hydroxyimidazo-[1,2-a]pyridin-3-yl)metanon (hop chét c6 cong thirc 52)

Br Br
o) OH  BBr, o) OH
—_—
MeO\CT\\ Br HO__~ N Br
SN N

Béng cach sir dung hop chét c6 cong thirc 33 lam chit ban ddu, hop chit c6
cong thie 52 duge diéu ché theo phuwong phép ctia bude C trong vi du 1. 'H NMR
(DMSO0-d6, 400 MHz) & 10,00 (s, 1H), 8,92 (s, 1H), 7,84 (s, 2H), 7,63 (d, J = 9,6
Hz, 1H), 7,31-7,29 (m, 1H), 2,37 (q, J = 7,6 Hz, 2H), 1,13 (t, J = 7,6 Hz, 3H). MS
(EI, m/z): 441,0 [M+H]".

Vi du 24: diéu ché (6-bromo-2-etyl-7-metylimidazo[1,2-a]pyridin-3-yl)-
(3,5 -dibrom0-4-hydroxyphenyl)metanon (hop chit co céng thirc 56)

OEt
HzN S ~)—Br 0 OMe
J@A Q)W s
x \N
54
BBr, B"z
—> Br
m\ : Bj@ &

Buéc A: cho thém tung phén natri hydrua (hé phan tén 60% trong dau
khoang, 1,68g, 42mmol) vao dung dich chtra hop chét 1-(4-metoxyphenyl)etanon
(3,0g, 20,0mmol) trong DMF (15ml) & nhiét d ndm trong khoang tir -10 dén 0°C.
Hbn hop dugc khudy & nhiét do nay trong 40 phut nita, va etyl propionat dugc thém
vao (2,04g, 20mmol). Hon hop phan tmg dugc khudy & nhiét 6 trong phong qua
dém, pha lofing bing nuéc (60ml), va chiét bing etyl axetat (30mlIx3). Lép hitu co
két hop duoc rira bing nuéc mudi (20mlx2), 1am kho bing natri sulfat khan, va co
trong chan khéng. Phin cin dugc tinh ché bing cach sdc ky cot nhanh trén silicagel
(rira giai bing etyl axetat/ete ddu mo theo ty 1& 1:30) dé thu duoc 1-(4-
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metoxyphenyl)pentan-1,3-dion (hop chét ¢ cong thic 53) (3,16g) voi hidu suét
76,6%.

Budc B: cho thém (diaxetoxyiodo)benzen (386mg, 1,2mmol) va bo triflorua
ete (28mg, 0,2mmol) trong bé nuéc d4 vao dung dich chia 5-bromo-4-
metylpyridin-2-amin (187mg, 1,0mmol) va hop chét c6 cong thirc 53 (247mg,
1,2mmol) trong THF (6ml). Sau khi cho thém, hdn hop phan ung duoc khudy &
nhiét do trong phong qua dém va pha loing bing nuéc (30ml). Hon hop nay duoc
diéu chinh dén d6 pH ndm trong khoang tir 7 dén 8 bing natri bicacbonat bdo hoa
va chiét bing etyl axetat (30mlx3). L6p hitu co két hop duge rira bing nude mubi
(20ml), 1am kho bing natri sulfat khan va c6 trong chin khong. Phén cin duoc tinh
ché bang cach sic ky cot nhanh trén silicagel (rira giai bing etyl axetat/ete diu mo
theo ty 18 1:30) dé thu dugc (6-bromo-2-etyl-7-metylimidazo-[1,2-a]pyridin-3-
yl)(4-metoxyphenyl)metanon (hop chét c6 cong thirc 54) (120mg) v6i hiéu suét
32,2%.

Bude C va D: tién hanh theo phuong phip duge st dung trong bude C va D
cia vi du 1 d didu ché (6-bromo-2-etyl-7-metylimidazo[1,2-a]pyridin-3-y1)(3,5-
dibromo-4- hydroxyphenyl)metanon (hop chét c6 cong thic 56). 'H NMR (DMSO-
d6, 400 MHz) & 9,35 (s, 1H), 7,86 (s, 2H), 7,80 (s, 1H), 2,41 (q, J = 7,6 Hz, 2H),
1,16 (t, J = 7.6 Hz, 3H). MS (EI, m/z): 518,9 [M+H]".

Vi du 25: diéu ché (3,5-dibromo-4-hydroxyphenyl)(2-etyl-7-(triflometyl)-

imidazo[1,2-a]pyridin-3-yl)metanon (hgp chét c6 cong thic 57)
Br
o) OH
B\ \ Br

FaC” N

57
Béng céach st dung hop chét 5-(triflometyl)pyridin-2-amin lam chét ban dau,
hop chét c6 cong thirc 57 duge didu ché theo phuong phép ctia buée B trong vi du
25 va phuong phép trong cac budc C va D cia vi du 1. 'H NMR (DMSO0-d6, 400
MHz) § 9,23 (d, J = 7,2 Hz, 1H), 8,27 (s, 1H), 7,93 (s, 2H), 7,45 (dd, J = 2,0, 7,2
Hz, 1H), 2,50-2,48 (m, 2H), 1,20 (t, ] = 7,2 Hz, 3H). MS (EL, m/z): 492,9 [M+H]".
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Vi du 26: diéu ché 3-(3,5-dibromo-4-hydroxybenzoyl)-2-etylimidazo[1,2-a]-
pyridin-6-carbonitril (hop chét cé cong thirc 58)

Br

(o) OH
2 \N
58

Bing cach sir dung hop chét 6-aminonicotinonitril 1am chét ban dau, hop
chét c6 cong thic 58 duoc diéu ché theo phuwong phép clia bude B trong vi du 25 va
phuong phép cta cac bude C va D trong vidu 1. 'H NMR (DMSO-d6, 400 MHz) &
9,56-9,55 (m, 1H), 7,92-7,89 (m, 3H), 7,86-7,83 (m, 1H), 2,48-2,46 (m, 2H), 1,22-
1,17 (m, 3H). MS (EL, m/z): 450,0 [M+H]".

Vi du 27 didu ché (2-doteri-4-hydroxyphenyl)(2-etylimidazo[1,2-a]-
pyridin-3-yl)metanon (hop chit c6 céng thic 62) va (2-doteri-3,5- dibromo-4-
hydroxyphenyl)-(2-etylimidazo[1,2-a]pyridin-3-yl)metanon (hop chét c6 cong thic
63)

N o
(e

Br D D
o D o Bn B 1 "
MeO —> MO ™ MeO - =
Pd/C B 0 c
59 60

A

D D D Br
0 OMe  pg, 0 OH g, o) OH
— —_—
C"“\\ D CNL\ E 2N Br
XN N N
61 62 63

Budc A: cho thém paladi trén than hoat tinh (5%, 100mg) vao hdn hop chira
1-(2-bromo-4-metoxyphenyl)etanon (1,28g, 5,59mmol) va doteroxit (0,5ml) trong
DMF (10ml). Sau khi duoc trao ddi bang khi doteri, hdn hop phan {tmg dugc khudy
trong moi trudng khi doteri tir binh cau chtra khi doteri qua dém va loc qua tAm
xelit. Phin nudc loc duoc cho thém nude (40ml), va hdn hop dugce chiét bing etyl
axetat (30mlx2). L6p hiru co két hop dugc rira bang nudc (10mlx4), 1am khd bang
natri sulfat khan, c6 trong chidn khong &€ thu duoc 1-(2-doteri-4-

metoxyphenyl)etanon (hop chét c¢6 cong thirc 59) (910mg) v6i hidu sudt 100%.
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Budc B: tién hanh theo phuong phap duge st dung trong bude C cia vi du
15 @& thu duoc hop chat ¢ cong thic 60.

Bude C, D va E: tién hanh phwong phép dwoc md ta trong cac bude B, C va
D cta vi du 1 trong cic budc nay @ thu dugc (2-doteri-4-hydroxyphenyl)(2-
etylimidazo[1,2-a]pyridin- 3-yl)metanon (hop chét c6 cobng thirc 62) va (2-doteri-
3,5-dibromo-4-hydroxyphenyl) (2-etylimidazo[1,2-a]pyridin-3-yl)metanon (hop
chét c6 cong thic 63). Hop chét c6 cong thirc 62:'H NMR (DMSO-d6, 400 MHz) §
11,20 (s, 1H), 9,16 (d, J = 6,8 Hz, 1H), 7,85 (s, 1H), 7,74 (d, ] = 8,8 Hz, 1H), 7,61-
7,56 (m, 2H), 7,19-7,15 (m, 1H), 7,11-7,09 (m, 1H), 2,46 (q, J = 7,2 Hz, 2H), 1,15
(t, J = 7,2 Hz, 3H). MS (EI, m/z): 268,2 [M+H]". Hop chit c¢6 cong thic 63: 'H
NMR (DMSO-d6, 400 MHz) & 9,19 (d, J = 6,8 Hz, 1H), 7,88 (s, 1H), 7,76 (d, J =
8,8 Hz, 1H), 7,63-7,59 (m, 1H), 7,21-7,18 (m, 1H), 2,44 (q, J = 7,2 Hz, 2H), 1,17 (4,
J=7,2 Hz, 3H). MS (EI, m/z): 426,0 [M+H]".

Vi du 28: diu ché (6-doteri-2-etylimidazo[1,2-a]pyridin-3-y1)(3,5-dibromo-
4-hydroxyphenyl)metanon (hgp chat c6 cong thirc 69)

H, Boc\ .Boc Boc\ .Boc

Boc20 TFA
Pd/C
Br
o) OMe o OH
BBr, Br, o) OH
D = —> D = —_—
XN N PN
N
67 68 69

Budc A: khudy hén hop chira 5-bromopyridin-2-amin (5,19g, 30,0mmol),

Y

etyldiisopropylamin (8,58g, 66,4mmol), 4-dimetylaminopyridin (366mg, 3,0mmol)
va di-tert-butyl dicacbonat (14,4g, 66,0mmol) trong diclometan (30ml) & nhi€t do
trong phong qua dém. Hén hop phén ung dugc cb trong chin khong. Phén cin
duoc tinh ché bing céch séc ky cOt nhanh trén silicagel (rra giai bang etyl
axetat/ete ddu mo theo ty 1& 1:20-1:3) dé thu duoc este (2-(4-bromo-2-pyridinyl)-
1,3-bis(1,1-dimetyletyl)) cta axit imidodicacbonic (hop chit c6 cong thiuc 64)
(5,38g) v6i hiéu sut 48,0%.
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Budc B: cho thém paladi trén than hoat tinh (5%, 200mg) vao hdn hop chua
hop chit ¢ cong thic 64 (5,59g, 15,0mmol), DMF (25ml) va doteroxit (0,5ml).
Sau khi duoc trao dbi bang khi doteri, hdn hop nay dugc khudy trong mdi truong
khi doteri tir binh cdu trong 48 gid. Hon hop phan tng dugce loc qua tAm xelit. Phan
nuée loc duge cho thém nude (100ml), va hdn hop dugce chiét bing etyl axetat
(50mlx3). Lép hitu co két hop dugc rira bing nude (30mlx3), 1am khé bing natri
sulfat khan, va c6 trong chin khong. Phan cin dugc tinh ché bang cach sic ky cot
nhanh trén silicagel (rira giai bing etyl axetat/ete dAu moé theo ty 18 1:40-1:1) dé thu
dugc este  (2-(4-doteri-2-  pyridinyl)-1,3-bis(1,1-dimetyletyl)) cia  axit
imidodicacbonic (hop chét ¢ cong thirc 65) (2,70g) v6i hiéu suét 60,9%.

Budgc C: khudy hdn hop chita hop chét c6 cong thic 65 (2,69g, 9,11mmol),
axit trifloaxetic (4ml) va nuéc (0,5ml) trong diclometan (20ml) & nhi€t do trong
phong qua dém. Hon hop phan tmg duge cho thém nuéc (30ml), va hon hop nay
duogc diu chinh dén d6 pH nim trong khoang tur 8 dén 9 bang dung dich natri
hydroxit 2M va chiét bing etyl axetat (40mix3). Lép hitu co két hop dugc 1am kho
bing natri sulfat khan va c6 trong chan khong. Phén cin duge tinh ché bing cach
sdc ky cot nhanh trén silicagel (rta giai bing etyl axetat/ete ddu mé theo ty 1& 1:10-
1:1) dé thu duoc 2-amino-4-doteri-pyridin (hop chat cé cong thirc 66) (676mg) véi
higu suét 78,0%.

Budce D, E va F: tién hanh phuong phap dugc md ta trong cac bude B, C va
D cioa vi du 25 trong cic budc nay dé thu dugc (6-doteri-2-etylimidazo[1,2-
a]pyridin- 3-yl)(3,5-dibromo-4-hydroxyphenyl)metanon (hop chit c6 cong thirc
69). '"H NMR (DMSO-d6, 400 MHz) § 9,20-9,19 (m, 1H), 7,88 (s, 2H), 7,77-7,75
(m, 1H), 7,64-7,59 (m, 1H), 2,43 (q, J = 7,6 Hz, 2H), 1,16 (t, J = 7,6 Hz, 3H). MS
(EL, m/z): 426,0 [M+H]".

Vi du 29: diéu ché (2-xyclopropylimidazo[1,2-a]pyridin-3-y1)(3,5-dibromo-
4-hydroxyphenyl)metanon (hop chit c6 cong thirc 73)
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Bing cach st dung etyl xyclopropancarboxylat lam chit ban dAu, hop chit
c6 cong thire 71 duoe diéu ché theo phuong phap trong céc bude A va B cia vi du
24. '"H NMR (DMSO0-d6, 400 MHz) § 9,24-9,23 (m, 1H), 7,81-7,79 (m, 2H), 7,68-
7,65 (m, 1H), 7,58-7,56 (m, 1H), 7,16-7,09 (m, 3H), 3,87 (s, 3H), 1,56-1,54 (m,
1H), 1,08-1,06 (m, 2H), 0,88-0,85 (m, 2H).

Phuong phép duoc st dung trong budc E ctia vi du 15 duoc thuc hién trong
budc C cta vi du nay dé thu duge (2-xyclopropyl-imidazo[1,2-a]pyridin-3- y1)(4-
hydroxyphenyl)metanon (hop chit c6 cong thirc 72). 'H NMR (DMSO-d6, 400
MHz) § 9,17-9,16 (m, 1H), 7,72-7,70 (m, 2H), 7,66-7,64 (m, 1H), 7,55-7,51 (m,
1H), 7,14-7,10 (m, 1H), 6,91-6,89 (m, 2H), 1,62-1,60 (m, 1H), 1,07-1,05 (m, 2H),
0,88-0,85 (m, 2H).

Phuong phép dugc st dung trong bude F cua vi du 15 dugc thuc hién trong
D cta vi du nay d& thu dugc (2-xyclopropylimidazo-[1,2-a]pyridin-3-y1)(3,5-
dibromo-4-hydroxyphenyl)metanon (hop chét ¢6 cong thic 73). '"H NMR (DMSO-
d6, 400 MHz) § 9,25-9,23 (m, 1H), 7,97 (s, 2H), 7,70-7,68 (m, 1H), 7,61-7,57 (m,
1H), 7,20-7,16 (m, 1H), 1,58-1,55 (m, 1H), 1,13-1,10 (m, 2H), 0,94-0,89 (m, 2H).
MS (EL m/z): 437,0 [M+H]".

Vi du 30: diéu ché 3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-

2-hydroxybenzonitril hydroclorua (hop chét c6 cong thirc 74)
Br

(o) OH
HCI * HCI
XN N
38 74
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Khudy hén hop chira hop chit c6 cong thic 38 (970mg, 2,62mmol) trong
etyl axetat (200ml) trong diéu kién hdi luu trong 20 phut dé tao thanh dung dich
trong, sau d6 dung dich ndy dugc lam ngudi dén nhiét d6 trong phong, dugc suc
hydroclorua trong khoang 5 phut. Cac chit két tia tao thanh dugc thu héi bang
cach loc d& thu dugc 3-bromo-5-(2-etylimidazo[1,2-a]-pyridin-3-cacbonyl)-2-
hydroxybenzonitril hydroclorua (hop chét c6 cong thic 74) (794mg) voi hiéu suit
74,5%. "H NMR (DMS0-d6, 300 MHz) 8 9,12 (d, J = 6,9 Hz, 1H), 8,22 (d, 1 =2,1
Hz, 1H), 8,09 (d, J = 2,1 Hz, 1H), 7,99-7,91 (m, 2H), 7,50-7,45 (m, 1H), 2,57 (q, J
=17,5Hz, 2H), 1,23 (t, T = 7,5 Hz, 3H). MS (EL, m/z): 368,0 [M-HJ".

Vi du 31: diéu ché 5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-

iodobenzonitril hydroclorua (hop chét ¢6 cong thirc 75)
|

I
Q OH o) OH
HCI * HCI
NN N SN
39

75

Béng cach st dung hop chét c6 cong thirc 39 lam chit ban dAu, hop chét c6
cdng thiac 75 duoc didu ché theo phuong phap gidng nhu phuong phép trong vi du
30. 'H NMR (DMSO0-d6, 300 MHz) § 9,11 (d, J = 6,9 Hz, 1H), 8,41 (d, J = 1,8 Hz,
1H), 8,11 (d, J = 2,1 Hz, 1H), 8,02-7,95 (m, 2H), 7,54-7,49 (m, 1H), 2,59 (q,J=17.5
Hz, 2H), 1,25 (t, J = 7,5 Hz, 3H). MS (EI, m/z): 416,0 [M-H]".

Vi du 32: thit nghiém murc do wc ché chit van chuyén axit uric cta cac hop

chit trong dong t& bao chuyén nhiém HEK293-hURAT1

1. Nguyén liéu

Benzbromarone dugc mua tir cong ty Sigma-Aldrich Co. LLC. Plasmit
pCMV6-hURAT1 dugc mua tix cong ty Origene Technologies, Inc. G418 dugc mua
tlr cng ty Sangon Biotech (Shanghai) Co., Ltd. Dong t€ bao HEK293 dugc mua tir
Trung tdm tai nguyén t& bao ctia Vién Khoa hoc Sinh hoc Thuong Hai thudc Vién
han 14m khoa hoc Trung Quéc) (Cell Resource Center of Shanghai Institutes for
Biological Sciences of the Chinese Academy of Sciences). Axit uric-"*C duoc mua

tr cong ty American Radiolabeled Chemicals, Inc. Natri gluconat, kali gluconat,
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canxi gluconat, KH,PO,;, MgSO,, glucoza, vd HEPES duoc mua tir cong ty
Sinopharm Chemical Reagent Co., Ltd. M6i trudng nudi cdy DMEM va huyét
thanh bao thai bd dugc mua tir cdng ty Thermo Fisher Scientific Inc.

2. Phuong phap thtr nghiém

2.1. Chu tric cta dong té bao dn dinh HEK293 c6 mic do biéu hién
hURAT1 cao: plasmit pCMV6-hURAT1 dugc chuyén nhidm vao cac t& bao
HEK?293, sau d6 thu duogc ching dn dinh béng cach sang loc muc d6 khéng voi
G418 (ndng dd cudi bang 500ug/ml), ching ndy c6 mic do biéu hién cta protein
mang cta chit van chuyén hURAT1 cao. Ching nay c6 thé duoc sir dung cho thir
nghiém Uc ché chét van chuyén axit uric hURAT1 in vitro (Weaver YM, Ehresman
DJ, Butenhoff JL, et al. Roles of rat renal organic anion transporters in transporting
perfluorinated carboxylates with different chain lengths. Toxicological Sciences,
2009, 113(2):305-314).

2.2. Cho thém 200pl poly-lysin 0,1 mg/ml vao mdi 16 cla cic dia c6 24 16
duoc phi va dia ndy duge d&€ yén qua dém. Poly-lysin duoc loai bo ra khoi céc 13.
Céc 16 duoc lam sach hoan toan béng nuée vo khudn va duge lam kho dé st dung.

2.3. Cho thém céc t& bao én dinh HEK293-hURAT1 (2x10° t€ bio/18) vao
dfa c6 24 15 duoc phu néu trén. Cac té bao dugc nudi cdy & nhiét d 37°C trong
mdi truong CO, 5% trong 3 ngay.
_ 2.4. Pidu ché dung dich dém HBSS: cin céc chét phan {mg sau day theo
néng d6 cudi: natri gluconat 125mM, kali gluconat 4,8mM, canxi gluconat 1,3mM,
KH,PO, 1,2mM, MgSO, 1,2mM, glucoza 5,6mM, va HEPES 25mM v6i nuGe da
khir ion. Dung dich nay dugc trén k¥ dé thu dugc dung dich dém HBSS (do pH =
7,4). Dung dich dém dugc bao quan & nhiét do -20°C.

2.5. Dung dich dém HBSS dugc lam Am dén nhiét d6 37°C trong bé nude.
Céc té bao duge rra bing HBSS hai 13n, cho thém 160p1 HBSS va 20ul hop chét
thir nghiém vao mdi 15. NOng d6 cudi clia hop chit thir nghiém trong mdi 16 1a
500nM. L3 dbi ching tréng chi chira 180pl HBSS ma khong chira hop chat thir
nghiém. Pia nay dugc dé & nhiét d¢ trong phong trong 30 pht.

2.6. Cho 20yl axit uric-'*C 50uM vao mbi 15. Pia ny dugc d¢ & nhiét do
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trong phong trong 20 phut.

2.7. Dung dich trong md&i 15 duoc loai bd va céc té bao trong mdi 16 duoc
ria béng dung dich dém HBSS di dugc lam lanh tir trude. M3i 16 duoc cho thém
NaOH 0,2M d& hoa tan cac té bao. Dung dich chita c4c manh t& bao duoc thu hdi
va luong chinh x4c ctia chat long nhap nhdy dugc thém vao. Sau do, cudong do cla
chit ddng vi phéng xa axit uric-'"*C (gia tri s6 dém trong mdt phit (CPM)) duge
phat hién bing cich sir dung thiét bi phan tich su nhip nhdy ctia chit léng
PerkinElmer MicroBeta Trilux 1450.

2.8. T4t ca cac thir nghiém duogc lip lai ba l4n, va cac két qua duoc tinh
trung binh va d6 léch chuén (SD) duoc tinh toan. Cong thie tinh ty 18 tc ché chit

van chuyén axit uric cua cac hop chat dugc the hién dudi day:

T§ 16 trc ché (%) =_CPM cua 16 d6i ching tréng — CjPM ctia 16 ch}ia hop chét thir nghiém 10004
CPM cua 16 doi ching trong

3. Két qua thir nghiém

Ty 1 tic che chat van chuyén axit uric ctia cac hop chat c6 cong thuc 4, 5, 9,
11, 12, 18, 19, 29, 30, 33, 38, 39, 41, 45, 51, 52, 56, 69, 74, 75, va benzbromarone
v6i ndng d6 500nM thu duoc theo cac phuong phap thir nghiém trén day. Cac két
qua thir nghiém dugc liét ké trong bang 1. Cac két qua cho thdy rang céc hop chét
theo sang ché c6 hiéu qua tc ché chat vin chuyén axit uric trong dong t€ bao
chuyén nhiém HEK293-hURAT1 la bang hozc cao hon so véi dugc chét dbi chung

la benzbromarone.
Bang 1. ty 18 trc ché chét van chuyén axit uric ctia cac hop chét thir nghiém

va benzbromarone v6i ndng dd 500nM & dong té bio chuyén nhiém HEK293-
hURAT1

Hop chiét sb hoic duoc chét | Ty 1& tic ché chét van chuyén axit uric, = SD (%)
BBR 55,57 + 1,42
4 71,68 + 1,84
5 63,00 + 3,33
9 60,63 + 0,82
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11 63,55+ 0,95
12 56,24 + 0,12
18 65,44 £ 0,71
19 68,84 + 2,83
29 64,35+ 0,12
30 68,05 + 1,49
33 65,06 + 0,39
38 62,41 £0,72
39 64,12 £ 2,25
41 55,53 £1,02
45 62,93 +3,34
51 61,32+ 1,10
52 57,50 + 3,61
56 62,80 £ 9,34
69 71,10 £2,50
74 62,75+ 5,73
75 62,58 + 0,84

BBR: benzbromarone.

Vi du 33: Thir nghiém doc tinh t& bao ctia cc hop chit dbi véi cac dong té
bao gan binh thudng ctia ngudi L-02 va WRL-68

Benzbromarone d3 dugc thong béo 1a cé doc tinh véi gan nghiém trong. Do
d6, benzbromarone dugc st dung lam dugc chit d6i chimg dwong trong thir
nghiém nay. Poc tinh té bao clia cac hop chit dbi voi hai dong t& bao gan binh
thuong ctia ngudi L-02 va WRL-68 dugce thir nghiém tuong tng.

1. Nguyén liéu

Dong t& bao gan binh thudng ctia ngudi L-02 duoc mua tlr cong ty Procell
Life Science & Technology Co., Ltd. Dong té bao gan binh thudng ciia ngudi
WRL-68 duoc cung cép bdi Vién khoa hoc va Doi séng cua Truong dai hoc Nam

Kinh (Life Science Institute of Nanjing University). Benzbromarone, Resazurin, va
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phim xanh metylen dwoc mua tir cong ty Sigma-Aldrich Co. LLC. Kali ferixyanua
va kali feroxyanua dugc mua tir céng ty Aladdin (Shanghai) Biological Technology
Co., Ltd. Méi truong nudi cdy DMEM, méi truong nudi ciy DMEM khéng chira
phim d6 phenol, va huyét thanh bao thai bd dwoc mua tir cdng ty Thermo Fisher
Scientific Inc. Penicillin va streptomycin dugc mua tir cong ty Beyotime
Biotechnology Co., Ltd.

2. Phuong phép thir nghiém

2.1. Cac dong t& bao gan binh thudong L-02 vi WRL-68 duoc nudi cdy bing
mdi trudng nudi cdy DMEM (chira 10% huyét thanh bao thai bo, penicillin 100
U/ml va streptomycin 0,1mg/ml) trong ti 4p trong méi trudng CO, 5% & nhiét do
37 °C cho dén khi mat d6 & bao twong tmg biang khoang 90%.

2.2. Céc té bao dugce cly vao dia c6 96 15 voi mat do 1x10° té bao/I3 va sau
d6 dugc nudi cly trong ti 4p trong moi truomg CO, 5% & nhiét do 37°C trong 24
gio.

2.3. Céc hop chét thir nghiém va benzbromarone véi gradien ndng d6 khac
nhau duoc didu ché bing cach sir dung mdi trudng nudi ciy DMEM va dugc bd
sung vao céc 18 v6i lwong 100ul/13 1am 18 chira hop chit. Méi truomg nudi ciy
DMEM dugc bd sung vao cac 15 véi luong 100pl/15 ma khéng chira hop chét thir
nghiém 1am cac 16 d6i ching am. T4t ca cac dia dugc cho vao ti 4p trong moi
trudng CO, 5% & nhiét d6 37°C trong 120 gid.

2.4. Resazurin (15mg/50ml, 200X), phim xanh metylen (25 mg/10ml,
1000X), kali ferixyanua (0,329 g/100ml, 100X) va kali feroxyanua (0,422
/100ml, 100X) duoc hoa tan vao PBS (0,1M, d6 pH=7,4) dé thu duoc dung dich
10x phdm xanh Alamar dugc dé yén. Dung dich 10x phdm xanh Alamar nay duoc
pha loing thanh dung dich 1x phdm xanh Alamar bing moéi trudong nudi ciy
DMEM khéng chira phdm d6 phenol truéce khi st dung.

2.5. Céc t& bao duoc rira hai 14n bang PBS (0,1M, d6 pH=7,4). Dung dich
phim xanh Alamar duoc cho vao céc 18 voi lugng 100u1/13. 100pl dung dich pham
xanh Alamar duoc cho vao céc 15 khong chira t& bao dé ding 1am cac 15 déi ching
tréng. Pia c6 96 15 dwoc cho vao ti 4p trong méi trudng CO, 5% & nhiét do 37°C
trong 3 gid. M&i ndng d6 ctia hop chit duoc lap lai ba lan trong khi thir nghiém.
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2.6. Gi4 tri huynh quang cta céc té bao dugc phat hién & budc séng kich
thich Ex 530/budc séng phat xa Em 590 nm bang ELISA Victor X4 (Perkin Elmer).
Gia tri huynh quang cuta cac t€ bao chua hop chét 1a F(hop chét thir nghiem)s g4 tri huynh
quang cua cac té bao khdng chira hgp chét lam d6i chimg tréng 12 F(46i chimg tréng)s €14
tri huynh quang cua céc té bao tir nhém dbi chimg am 13 F g¢i chimg am)- G14 tri trung
binh va do léch chudn cta kha ning séng cta t& bao tuong tmg voi ba ndng do 1ip
lai dugc tinh theo cong thirc sau:

Kha ning song cta té bao (%) = Fonop chétthir nghiem) — Frasi chimg wéng)  100%

F(45i chimg am)~ F (461 chimg tréng)

2.7. Ndng d6 trc ché 50% (ICsg) cua cac hop chét dbi véi cac té bao L-02 va
WRL-68 thu duoc tir kha ning séng ciia té bao bang chuong trinh phin mém Prism
Graph.

3. Két qua thir nghiém

Nong d6 trc ché 50% (ICso) ciia cc hop chit ¢ cong thic 4, 5, 9, 18, 33, 38,
39, 45, 51, 52, 56, 69, 74, va 75 d6i v6i cac dong té bao gan binh thudng clia ngudi
L-02 va WRL-68 1a 16n hon 100pM. Ndng 5 ICs, ctia Benzbromarone ddi véi L-
02 vA WRL-68 twong tmg bang 40,17uM va 45,54pM.

Vi du 34: thir nghiém muc d6 bai tiét axit uric ctia hop chét c6 cong thic 74
& chudt méc chimg ting axit uric-huyét

1. Nguyén liéu

1.1. Didu ché hop chat thir nghiém c6 cong thirc 74 va benzbromarone

Cho thém lugng nhét dinh cta dung dich 0,5% CMC-Na vao hop chat ¢6
cong thiic 74 hodc benzbromarone va hdn hop ndy dugc khudy & nhiét d6 trong
phong dé thu dugc huyén phi c6 lidu ding duge dinh trude tuong Gng.

1.2. Cac dong vat

Loai: chuét duc Kingming (loai sach); cé trong luong tir 25 dén 30g; tir 4
dén 5 tudn tudi. Cic con chudt ndy dugc mua tir cong ty Shanghai SLAC
Laboratory Animal Co., Ltd. Sé gidy chimg nhin: SCXK (HU) 2012-2002. Sé gidy
chimg nhan chét lugng dong vat: 2015000522173.

1.3. Céc chét phan tng
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Bot chiét ndm men dwoc mua tir cdng ty Beijing Aoxing Biology Co., Ltd.
Adenin va kali oxonat duwgc mua tir cong ty Aladdin (Shanghai) Biological
Technology Co., Ltd. CMC-Na dugc mua tir cong ty Sinopharm Chemical Reagent
Co., Ltd. Kit thir nghiém axit uric (phwong phéap axit phosphovonframic) duoc mua
tr Vién cong nghé sinh hoc Jiancheng, Nam Kinh (Nanjing Jiancheng

Bioengineering Institute).

2. Phuong phéap thir nghiém

2.1. Didu ché huyén phi hdn hop chira chat chiét nAm men va adenin

Can luong nhat dinh cta adenin va bot chiét ndm men va lugng nhit dinh
clia nudc cit hai 14n duge thém vao. Hon hop niy duoc khqu & nhiét d6 khoang
60°C trong 40 phut d& tao thanh huyén phu, ¢6 ndng do chét chiét nAm men bing
0,6g/ml va ndng d6 adenin bang 12mg/ml.

2.2. Didu ché huyén phu kali oxonat

Diéu ché huyén phﬁ chita 20mg/ml kali oxonat bang céch tron lugng nhét
dinh cua kali oxonat v&i dung dich 0,5% CMC-Na trudc khi sir dung.

2.3. Thiét 1ap m6 hinh chudt mic chimg ting axit uric-huyét va st dung cic
chit thir nghiém

Chudt dwe Kunming dugc chia ngiu nhién thanh bén nhém: nhém ddi
chimg tréng, nhém mé hinh, nhém st dung hop chét c6 cong thirc 74, va nhém sit
dung benzbromarone. M3i nhém ¢6 6 con chudt. Tit ca cac con chudt bi nhin d6i
tir 2 dén 3 gi® trude khi st dung. Nhém md hinh, nhém st dung benzbromarone, va
nhém st dung hop chit ¢ cong thirc 74 duge cho st dung huyén phil chtta chat
chiét ndm men va adenin didu ché dugc trén day qua dudong miéng dé dat duoc liéu
dung cudi twong Ung bing 10g chit chiét ndm men/kg (thé trong) va 200mg
adenin/kg (thé trong). Nhém déi chimg tréng chi dugce cho st dung luong thé tich
twong duong ctia nuéc mudi sinh ly qua dudng miéng. Sau 2,5 gio, tat ca cac con
chudt & nhém st dung hop chét c6 cong thirc 74 va nhém st dung benzbromarone
duge cho st dung 10ml huyén phii chira hop chét c6 cong thirc 74 /kg thé trong
(1,5mg/ml) va 10ml huyén phu benzbromarone/kg thé trong (1,5 mg/ml) twong
tmg. Nhém dbi chimg tréng va nhém mo hinh dugc cho st dung qua dudng miéng

lwong thé tich tuong duwong cua dung dich 0,5% CMC-Na. Tét ca cac con chudt
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duoc didu tri theo cach gidng nhau trong 7 ngdy theo phuong phap st dung da mo
ta trén ddy. Vao ngiy cudi cling, sau khi st dung huyén phi chtra chit chiét ndm
men va adenin cho nhém mo hinh, nhém st dung hop chét c¢é cong thic 74, va
nhém st dung benzbromarone, tAt ca cac con chudt trong ba nhém nay duge cho st
dung 12,5ml kali oxonat/kg (20 mg/ml) qua dudng trong mang bung (i.p.). Nhom
dbi chung tréng dwoc cho sir dung lugng thé tich twong duong cua dung dich 0,5%
CMC-Na qua dudng i.p.. Sau 30 phut, cac con chudt trong nhém st dung hop chat
c6 cong thirc 74 va nhém st dung benzbromarone dugc cho sir dung hop chit c6
cong thirc 74 va benzbromarone qua dudng miéng véi cung lidu dung nhu trén day
twong tng. Nhém ddi chimg tréng va nhém mé hinh dugc cho st dung qua duong
miéng v6i luong thé tich trong duong ctia dung dich 0,5% CMC-Na.

2.3. LAy mu va phan tich

Liy mAu nudc tiéu: tit ca cac con chudt duge cho vao 16ng ghi chuyén héa
v6i ché d6 3n binh thudng riéng biét sau khi st dung cac hop chét thir nghiém vao
ngay cudi cing. Sau 24 gid, nudc tidu duoc thu gom va thé tich nuéc tiéu duoc xéac
dinh. Nuée tidu nay duoc ly thm & téc do 3000 vong/phiit trong 20 phit va dich ndi
trén bé mat dugc thu hdi.

Phat hién néng do axit uric trong cic miu nuéce tiéu cua chuot: néng dd axit
uric trong cdc miu dugc phat hién bing cach st dung kit thir nghiém axit uric
(phwong phép axit phosphovonframic) theo quy trinh dugc md ta trong hudng dan
str dung.

3. Két qua thtr nghiém

Két qua kich thich sy bai tiét axit uric & chudt mic chimg ting axit uric-
huyét duoc liét ké trong bang 2. Ca hop chit c6 cong thiic 74 va benzbromarone
du 1am ting dang ké mac do bai tiét axit uric & chudt méc ching ting axit uric-
huyét. Hiéu qua kich thich sy bai tiét axit uric ctia hop chét c6 cong thirc 74 cao
hon dang ké so véi benzbromarone. So v6i chudt & nhém mé hinh mic chimg ting
axit uric-huyét, mirc do bai tiét axit uric ctia hop chét c6 cong thirc 74 ting Ién
khoang 46,77%, trong khi mtrc do bai tiét axit uric bai tiét cia benzbromarone ting
1én khoang 25,35%.
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Bang 2. thtr nghiém muc do bai tiét axit uric cia hop cht c6 cong thic 74
va benzbromarone bing cach st dung qua dudng miéng & chudt mic ching ting

axit uric-huyét

Sé Liéu Luong axituric | Ty 1é thay d6i ctia lugng
Nhom luong | dung | trong nuéc tidu sau | axit uric dugc bai tiét (so
chudt | (mg/kg) 24 gid, £SD (mmol) | v&i nhém md hinh, %)
Péi ching
, 6 / 6,80 £2,17 63,61
trong
M5 hinh 6 / 10,69 +1,48" 100
BBR 6 15 13,40 £1,59* 125,35
Hop chét
c6 cong 6 15 15,69 £1,53%*4 146,77
thirc 74

Ty 1& thay ddi v& luong axit uric dugc bai tiét & nhém mo hinh dugc thiét 1ap
bing 100%.
& nhém dbi ching tréng, ky hidu # nghta 1a: P<<0,01.
& nhom mo hinh, ky hiéu * nghia la: P<<0,05, ** nghia la: P<<0,01.

& nhém str dung Benzbromarone, ky hiéu 4 nghia 1a: P<<0,05.

Vi du 35: nghién ctru v& do doc cp tinh cta lidu don clia hop chat c6 cong

thirc 74 & chudt

1. Nguyén liéu

1.1. Bidu ché hop chét thir nghiém c6 cong thitc 74 va benzbromarone

Hop chét c6 cong thiic 74 va benzbromarone dugc nghién, va lugng nhét
dinh ctia dung dich 0,5% CMC-Na dugc thém vao dé didu ché huyén phu tuong
tmg, trudc khi sit dung. Benzbromarone dugc mua tir cong ty Mianyang Kaixing
Pharmaceutical Technology Co., Ltd. S& 16 BXML-201506005.

1.2. Bong vat

Loai: chudt SD (loai SPF); ¢6 trong luong tir 120 dén 180g; tir 5 dén 6 tudn

tudi. Nguén: duoc mua tir Trung tAm nghién ctru dong vat ciia Trudng dai hoc Vi
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Han (Animal Research Center of Wuhan University); sb gidy chimg nhan: SCXK
(E) 2014-0004; s gidy chimg nhan chit lugng clia dong vat: 2015000522173.

2. Phuong phép thir nghiém va két qua

Trong thtr nghiém so bd vé d6 doc cép tinh & chuét, lidu ding cao nhét cla
hop chéit c6 cong thicc 74 bing Sg/kg thé trong khong gay chét chudt. Do dé, liéu
ding cta hop chit c6 cong thirc 74 trong thir nghiém ndy dugc xic dinh béng
5g/kg. Khi liéu diing ctia benzbromarone trong thir nghiém so bd bing 0,14g/kg thé
trong, khong phat hién thdy cé con chudt nao chét. Do do6, lidu ding cua
benzbromarone trong thir nghiém nay dugc xac dinh béng 0,14 g/kg thé trong.

Céc con chudt dugc chia ngiu nhién thanh nhém A1, nhém B1 va nhém d6i
chimg tréng. MBObi nhém c6 10 con chudt véi mdt nira 1a chudt duc va mot nira 1a
chudt céi. Lidu don ctia huyén phu chita hop chit c6 cong thirc 74, huyén phu chira
benzbromarone, va dung dich 0,5% CMC-Na véi lidu 20ml/kg thé trong duoc st
dung tuwong Umg qua dudng miéng cho nhém Al, nhém B1, va nhém d6i ching
tréng, sau 6 gio nhin doi.

Lidu ding va ty 18 chét cia mdi nhém dugc thé hién trong bang 3. Khong
phat hién dugc doc tinh tirc thi trong mdi nhém va khong phat hién dugce doc tinh
cham trong khoang thoi gian quan sat tir 24 gio dén 14 ngay. Tét ca cac con chudt
vin con séng va & trong tinh trang tét, c6 sy ting trong lugng. Su thay d6i trong
luong duoc liét ké trong bang 4. Liéu dung nap t1 da ctia hop chét c6 cong thirc 74
va benzbromarone trong thir nghiém d¢ doc cip tinh twong tmg bing 5 g/kg thé
trong va 0,14 g/kg thé trong.

Béng 3. liéu dung va ty 1& t&t vong & chudt SD trong mdi nhém

R Liéu dung | Luong miu | Thétich | Nongdd | Ty lé tr
Nhém Mau
(gke) (mg) (ml) (mg/ml) vong
Hop chat
Al c6 cong 50 7520,9 30,0 250 0/10
thac 74
B1 BBR 0,14 272,2 38,9 7 0/10

M3di nhém c6 10 con chudt.
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Bang 4. su thay dbi trong luong ciia chudt SD trong mdi nhém

86 con chudt | 0 ngay 7 ngay 14 ngdy Ty 18 ting
Mau | va gi6itinh trong luong

cua chudt (X+sD)(g) | (X+sD)(g) (X£sD)(g) %)

Hop | 5 (chuét duc) | 149,06+5,95 | 204,04+21,69 258,12+17,65 +73,2

chat co

CONg | 5 (chudt cai) | 135,94+5,62 | 183,02+11,10 | 208,04+11,90 |  +53,0
thac 74

5 (chudt duc) | 149,363,25 | 207,8048,72 | 273,88+13,54 |  +83,4
BBR

5 (chudt cai) | 139,04+6,60 | 175,00+6,24 |201,30+19,84 +44,8

Pbi | 5 (chudt duc) | 147,64+4,48 | 191,16+13,65 | 248,34+23,13 +68,2

chung
trbng | 5 (chuot cai) | 134,20+4,07 | 173,28+9,27 |204,44+15,70 +52,3

“Ty 1€ tang trong lugng” nghia 1a trong lugng cua cac con chuft trong ngay

14 dugc so sanh v6i ngay 0, va ky hiéu “+” nghia 1a trong luong ting 1én.

Vi du 36: nghién ctru dugc dong hoc cua hop chét c6 cong thirc 74 khi st
dung qua duong tinh mach va dudng miéng & chudt SD

1. Nguyén liéu

1.1. Piéu ché dung dich chira hop chit thir nghiém c6 cdng thuc 74

Bao ché ché phim dang lidu dé st dung qua dudng miéng: cin luong can
thiét cua hop chit ¢6 cong thirc 74. Cho thém khoang 70% luong 0,5% CMC-Na
kem theo khudy, xoay tron va siéu am dé tron k¥ cho dén khi quan sat bing mit
thudng thiy huyén phi duge tron déu. Sau d6 cho thém luong chit din thubc con
lai vao téng thé tich dich va xoay tron hén hop.

Bao ché ché phim dang lidu dé sir dung qua dudng trong tinh mach: cin
lwong cén thiét cta hop chét ¢6 cong thirc 74. Cho thém lugng thich hop cua
DMSO kém theo siéu 4m cho dn khi hdn hop duoc hoa tan, sau d6 cho thém
luong thich hgp cua dung dich nude chira HP-B-xyclodextrin (20%, khdi lugng/thé
tich) kém theo xoay tron dé tron k.

1.2. Bong vat

Loai: chudt SD (loai SPF); chudt cai; nguén: Sino-British SIPPR/BK Lab

-50-




30934

Animal Ltd., Shanghai.

2. Phuong phap

2.1. Liéu dung va st dung

Céc con chudt dugc cho str dung theo lidu qua dudng miéng bi nhin d6i qua
dém (10-14 gid) trude khi sir dung qua duong miéng. Thuc phidm cung cép cho cac
con chudt theo dinh luong dugc tiép tuc st dung qua dudng miéng sau khi dung

liéu 4 gid. Thong tin sir dung liéu duoc thé hién trong bang 5.

Bang 5. liéu ding cia hgp chit cho chudt SD

x .| Trong Liduding | Nongdo | Thétich | Puong st
Maw I NROM uong (g) | (mghkg) | (mg/ml) | GmD) | dung
188,2 1,9
Puong
A-1 197,3 10 1 2,0 miéng
. (PO)
Hop chat ¢ 213,0 2,1
cong thirc
74 207,8 1,0
Tinh mach
A-2 221,1 1 0,2 1,1 :
av)
220,9 1,1

2.2. Lay mAu va phan tich sinh hoc

Céc miu mau (khoang 250ul/mau) dugc ldy qua tinh mach c¢d trude khi
dung lidu va sau khi ding liéu (5 phat, 15 phut, 30 phut, 1 gid, 2 gio, 4 gio, 6 giv, 8
gio, va 24 gid). Cac mau mau duge cho vao bng chira natri heparin va duoc ly tdm
véi tbe d6 8000 vong/phut trong 6 phut & nhiét d6 nim trong khoang tir 2 dén 8°C
& tach huyét tvong ra khoi mAu. MAu huyét twong (50pl) duge chuyén vao bng,
sau d6 250ul dung dich IS (200 ng/ml Tolbutamide) dugc bd sung d6. Sau khi xoay
tron trong 1 phat va ly tAm trong 5 phut véi tbe do 15000 vong/phut, 200ul phan
phan wdc cta dich nbi bé mit dugc chuyén vao dia c6 96 15 dé phan tich sic ky
16ng-phé khéi/phd khéi (LC-MS/MS). Pudng cong hiéu chinh ctia hop chat ¢6
cong thic 74 nim trong khoang tir 1 dén 1000 ng/ml. LLOQ cua huyét turong bang
Ing/ml.

2.3. Phén tich dugc ddng hoc
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Modun khong chia ngin ciéia chuong trinh phin mém WinNonlin®
Professional 5.2 dugc st dung dé tinh cic thong s6. D6 sinh kha dung dugc tinh
theo cong thuc

F% = (Liéu ding v, X AUC g.p0))/(Liéu dingpoyx AUCq.yav)) % 100%.

3. Két qua

Céc thong s6 duoc dong hoc cta chudt SD str dung hop chét c6 cong thuc
74 thu duoc tir phuong phép trén day dugc thé hién trong bang 6. Hop chit c6 cong
thirc 74 theo sang ché c6 cac théng s6 duoc dong hoc t6t va do sinh kha dung cao &

chudt SD.

Béng 6. cac thong sb dugc dong hoc ctia hop chat c6 cong thiic 74 & chudt

SD sau khi st dung qua dudong miéng va dudng trong tinh mach

Str dung qua duong miéng (PO: 10 mg/kg)

Chuor (2{3 ) (Tg " | o (ng/m) (ng/i?%?a) MRT o (gi0) | F* (%)
101 | 2,70 | 2,00 8251,74 89284,20 6,00 100,28
102 | 2,9 | 2,00 9205,06 89890,12 5,90 100,96
103 | 3,00 | 6,00 6976,14 96188,83 6,80 108,04

Tbr‘“n?lg 2,90 | 3,30 814431 91787,72 6,30 103,09
1
SD | 0,10 | 230 1118,34 3823,50 0,50 4,29

St dung qua duong trong tinh mach (IV: 1 mg/kg)

Chl}ét tin Tiax Crnax AUC(O-: Vz Clz MRT ¢
6 | @) | @ | (ngml) (ngi/g;l (ml/kg) gi(éjlli/g) (gio)
201 | 540 | 0,10 | 5494,59 | 8786,13 | 858,55 | 110,23 5,40
202 | 6,00 | 0,10 | 670553 | 9076,84 | 917,79 | 105,66 5,60
203 | 6,00 | 0,10 | 688521 | 8847,27 | 934,49 | 108,65 5,40
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Tbri“nﬂ’lg 580 | 0,10 6361,78 | 8903,41 | 903,61 | 108,18 5,50
SD | 030 | 0,00 756,36 | 15327 | 39,90 2,32 0,10

*:Thu duoc tir dién tich dudi dudmg cong néng d6 trong mau theo thoi gian

AUC
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YEU CAU BAO HQ

1. Hop chét c¢6 cong thirc (I):

hodc mudi dugc dung ctia no, trong do:

R! vaR? doc 1ap duoc chon tir mdt hodc nhiéu nhém trong s6 hydro, doteri,
halogen, xyano, hydroxyl, C;.s alkyl, C;_s alkyl duoc thé, C,3 alkoxy, C;3 alkoxy
duoc thé, C4 alkylthio, hodc C, alkylthio dugc thé;

R? dugc chon tir nhém bao g6m Ci4 alkyl hodc C;4 xycloalkyl dugc thé
hoéc khong dugc thé, va cac nhom thé cua né duge chon tir nhém bao gém doteri,
halogen, C;, alkyl hodac C;4 xycloalkyl;

R* va R® doc 1ap duoc chon tir mot hodc nhiéu nhém trong s6 doteri,
halogen, xyano, C,3 alkenyl, C,; alkynyl, C,3 alkyl, C;3 alkyl duoc thé, C;3
alkoxy, Ci.3 alkoxy dugc thé, C; alkylthio, hoic C,3 alkylthio dugc thé; trong 6
cac nhom thé trong R!, R% RY va R’ doc 1ap dugc chon tir doteri, halogen, C;;
alkyl, C;4 xycloalkyl hoac C,_; alkoxy.

2. Hop chit c6 cong thitc (I) theo diém 1 hogic mudi duge dung ctia né, trong do:

R! va R? doc 1ap dugc chon tir mGt hodc nhiéu nhém trong sb hydro, doteri,
flo, clo, brom, xyano, hydroxyl, C;3 alkyl, C,.; alkyl dugc thé, C, alkoxy, hoic C;.
3 alkoxy duoc thé; trong d6 cac nhém thé doc 1ap duoc chon tir nhém bao gém

doteri, halogen, Cy; alkyl, C54 xycloalkyl hodc C,_; alkoxy.

3. Hop chét theo diém 2 hoic mudi duge dung clia né, trong dé:
R' va R? doc 13p dugc chon tir m§t hodc nhiéu nhém trong sb hydro, doteri,

flo, clo, brom, CN, Cy_3 alkyl, C;_; alkyl halogen héa hoac C,.; alkoxy.
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4. Hop chét theo diém 1 hozc mudi dugc dung ctia né, trong d6:

R? duge chon tir nhém bao gf?)m C13 alkyl va Cz4 xycloalkyl duoc thé hoiic
khong dugc thé; trong d6 cac nhém thé doc 1ap dugc chon tir nhém bao gém doteri,
halogen, C,, alkyl hodc C;4 xycloalkyl.

5. Hop chit theo diém 1 hodc mudi duoc dung ctia né, trong do:

R* va R® doc 1ap dugc chon tir mdt hodc nhiéu nhém trong sb6 doteri,
halogen, xyano, etylen, axetylen, C,., alkyl, C;, alkyl dugc thé, C, alkoxy, C;,
alkoxy duoc thé, Cy, alkylthio, hodc Cy., alkylthio dugc thé; trong d6 cic nhém thé
doc 1ap duoc chon tir nhém bao gém doteri, halogen, C,., alkyl, C34 xycloalkyl
hodc C,; alkoxy.

6. Hop chat theo diém 1 hoic mudi dugc dung ctia né, trong do:
R* va R® doc 1ap duogc chon tir mdt hodc nhidu nhém trong sé doteri,

halogen, xyano, C;.; alkyl, C;., alkyl halogen héa, C,, alkoxy hodc C,, alkylthio.

7. Hop chét theo diém 1 hodc mudi duge dung ctia n6 duge chon tir nhém bao g(‘A)m:
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)metanon;
(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3,5-diiodophenyl)metanon;
(3-clo-4-hydroxy-5-iodophenyl)(2-etylimidazo[1,2-a]pyridin-3-yl)metanon;
3-clo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril;
(3-bromo-4-hydroxy-5-iodophenyl)(2-etylimidazo[1,2-a]pyridin-3-

yl)metanon;

(2-etylimidazo[1,2-a]pyridin-3-yl)(4-hydroxy-3-iodo-5-
metylphenyl)metanon;
(3-bromo-5-clo-4-hydroxyphenyl)(2-etyl-6-floimidazo[1,2-a]pyridin-3-
yl)metanon;
(3-clo-4-hydroxy-5-iodophenyl)(2-etyl-6-floimidazo[1,2-a]pyridin-3-
yD)metanon;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-metylbenzonitril;
(3-bromo-4-hydroxy-5-(triflometyl)phenyl)(2-etylimidazo[1,2-a]pyridin-3-
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yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metylimidazo[1,2-a]pyridin-3-
yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-metoxyimidazol[ 1,2-a]pyridin-3-
yl)metanon;
3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-iodobenzonitril;
5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-3-flo-2-hydroxybenzonitril;
(3,5-dibromo-4-hydroxyphenyl)(2-propylimidazo[1,2-a]pyridin-3-
yl)metanon;
(3-bromo-5-clo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-
yl)metanon; |
(3-bromo-5-flo-4-hydroxyphenyl)(2-etyl-6-floimidazo[ 1,2-a]pyridin-3-
yl)metanon;
(2-etyl-6-floimidazo[1,2-a]pyridin-3-yl)(3-flo-4-hydroxy-5-
iodophenyl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-6-hydroxyimidazo[1,2-a]pyridin-3-
yl)metanon;
(6-bromo-2-etyl-7-metylimidazo[1,2-a]pyridin-3-yl)(3,5-dibromo-4-
hydroxyphenyl)-metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etyl-7-(triflometyl)imidazo[ 1,2-a]pyridin-
3-yD)metanon;
3-(3,5-dibromo-4-hydroxyphenyl)-2-etylimidazo[1,2-a]pyridin-6-carbonitril;
(2-doteri-3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyridin-3-
yl)metanon;
(6-doteri-2-etylimidazo[1,2-a]pyridin-3-yl)(3,5-dibromo-4-
hydroxyphenyl)metanon;
(2-xyclopropylimidazo[1,2-a]pyridin-3-yl)(3,5-dibromo-4-
hydroxyphenyl)metanon;
3-bromo-5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril

hydroclorua; va
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5-(2-etylimidazo[1,2-a]pyridin-3-cacbonyl)-2-hydroxy-3-iodobenzonitril

hydroclorua.
8. Dugc phim chira hop chét theo didm bét ky trong s6 cac diém tir 1 dén 7 hoic

mudi dugc dung ciia né lam hoat chét hodic hoat chit chinh, va chat mang dugc

dung.
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