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(URAT1) VA DUQC PHAM CHUA HOP CHAT NAY

(57) Sang ché dé cap dén nhoém hop chit c6 hoat tinh (rc ché URAT! va dugce phim chuta
chung. Cac hop chat nay 1 hop chét c6 cong thire (I) hodc cac mubi duge dung ciia ching.
Cac thu nghiém cho thdy rang cac hop chat theo sang ché c6 hiéu qua wc ché rat tot ddi voi
su van chuyen axit uric boi chat van chuyen anion urat ¢ nguoi 1 (hURATI) trong cac te
bao chuyén nhiém HEK293 va cho thay rang cac hop chat niy co tiém ning sir dung tot
trong viéc diéu tri chimg ting axit uric-huyét hoic bénh git.
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Linh vue k§ thuat dwgc dé cip
Sang ché nay thudc vé linh vuc hoa dugce va cu the la dé cdp dén nhoém cac hop

chat tc ché chit van chuyén anion urat 1 (URAT1) va dugc phdm chtra ching.

Tinh trang ky thuit clia sang ché

Axit uric 1a san pham cudi ctia qua trinh chuyén hoa purin trong co thé ngudi. Do
su khong c6 mit rasburicaza trong co thé ngudi, axit uric trong huyét thanh (serum uric
acid: sUA) khong thé dugc phan huy thém va luong sUA qua muc can duoc bai tiét ra
khoi co thé ngudi qua than va dudng rudt. Than 13 co quan chinh bai tiét khoang 70%
axit uric ra khoi co thé nguoi. Do do, kha nang van chuyén axit uric trong than cé thé
kiém soat truc tiép luong sUA. Do rdi loan chuyén héa purin dan dén lam ting luong
sUA hodac su hép thu qua murc thuc phém c6 ham lugng purin cao va su thai trir axit uric
qua than khéng du, mot luong l6n sUA tich tu, diéu nay dan dén ching tang axit
uric-huyét. N6i chung, chimg tang axit uric-huyét duoc xac dinh 1 khi ndng do sUA cao
hon 7 mg/dl déi véi nam va 6 mg/dl d6i véi nit. Khoang tir 80% dén 85% bénh nhéan
mic ching ting axit uric-huyét 1 do sy thai trir axit uric qua than khong du din dén su
tich tu sUA (Cheeseman C. Solute carrier family 2, member 9 and uric acid homeostasis.
Current Opinion in Nephrology and Hypertension, 2009, 18(5):428-432). Khi nong do
sUA bao hoa, cac tinh thé urat l:fmg dong trong céac khdp, gan, thadn va cac moé co quan
khéc, gdy ra bénh gut (Richette P, Bardin T. Gout. Lancet. 2010, 375(9711):318-328).
Bénh gut s& gay ra bénh than do urat va bénh soi than do axit uric, dan dén su suy thén.
Trong khi dé bénh gt va ching tang axit uric-huyét c¢6 twong quan dang ké va tich cuc
vGi cac bénh nhu ching tang lipit-huyét, ching cao huyét 4p, bénh dai thdo duong va
bénh vita xo dong mach (Rho YH, Woo JH, Choi SJ, et al. Association between serum
uric acid and the adult treatment panel III-defined metabolic syndrome: results from a
single hospital database. Metabolism. 2008, 57:(1)71-76). Bénh gut va chiing ting axit
uric-huyét anh hudng nghiém trong dén stc khoe va chit lugng cudc song cua con

nguol.



38556

Bénh gt 14 bénh chuyén héa ding tht hai sau bénh dai thio duong va da duoc
Lién hop quéc liét ké 1a mot trong s6 20 bénh khé chita trong thé ky 21. Vi su cai thién
tiéu chudn song cta nguoi va su kéo dai tudi tho trung binh ctia nguoi, ty 1€ méc chimg
tang axit uric-huyét va bénh git ngay cang tang. Ty 1& mac bénh gt nam trong khoang
tir 1% dén 2% trén thé gisi. Ty 1é méac bénh nay & cac nudce phat trién 13 twong dbi cao,
khao sat nam 2007-2008 cho théy c6 khoang 8,3 triéu bénh nhan git & My. Ty 1 mac
bénh git & Vuong Qudc Anh va Puc 1a 14% trong cac nam tir 2000 dén 2005
(Annemans L, Spaepen E, Gaskin M, et al. Gout in the UK and Germany: prevalence,
comorbidities, and management in general practice 2000-2005. Annals of the Rheumatic
Diseases, 2008, 67(7): 960-966). O Trung Qudc, ty 1é mic bénh git di tang lén dang ké
trong thap ky trudc. Pa cd bao céo rang s6 lugng bénh nhan mic bénh gut & Trung Quéc
vuot qua 50 triéu nguoi, va s6 lrong bénh nhan nam mac bénh gut la cao hon nhiéu so
v6i nit. Nghién ctru dich & hoc déi véi 3978 ngudi trong do tudi tir 40 dén 74 & khu vue
thanh phé Thuong Hai dugc tién hanh nam 2010 da cho thdy rang c6 khoang 25% nam
giéi mic chung ting axit uric-huyét (Raquel Villegas, Xiang YB, Cai QY, et al.
Prevalence and determinants of hyperuricemia in middle-aged, urban Chinese men.
Metabolic Syndrome and Related Disorders, 2010, 8(3): 263-270). Khoang tir 5% dén
12% bénh nhin mac chimg tang axit uric-huyét cudi cung s& phat trién thanh bénh gut
(Peng Jianbiao, Sun Piaoyang. Cycloalkyl acid derivative, preparation method thereof,
and pharmaceutical application thereof. Shanghai Hengrui Pharm Co., Ltd. Cong bb don
qubc té s6 W02014183555A1).

Céc thubc dé didu tri dot tdn cong cép tinh cta bénh gut chu yéu bao gom
colchicine, cac dugc chat khang viém khong steroit (non-steroidal anti-inflammatory
drug: NSAID), hormon hudéng vo thueng than, va glucocorticoit. Colchicine ¢6 hi¢u qua
tét dé didu tri dot tAn cong clia bénh gut cdp tinh nhung c6 cac phan (mg bat loi nghiém
trong nhu tiéu chay, ndn va co thit dau quan bung. Nhiéu duoc chit NSAID c¢é phan
tng bt lgi nghiém trong dén da day-rudt. Cac dugc chét nay chi c6 thé lam gidm dau
tam thoi cho bénh nhan, va khong thé lam giam ndng do sUA va loai bo su lang dong
urat trong co theé.

V& co ban, dé diéu tri bénh gut, ndng dd sUA phai dugc kiém soit & mirc binh

thuong bang thubc 1am gidm ndéng do sUA. Viéc kiém soat nong do sUA 1a qua trinh
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diéu tri trong thoi gian dai va cht yéu bao gdm hai phwong phép sau: trc ché sy san sinh
ra axit uric va kich thich su bai tiét axit uric.

Xanthin oxidaza, mdt enzym cua qué trinh chuyén héa nucleotit trong co thé, 1a
enzym quan trong dbi véi su tao ra axit uric. Cac chit e ché sy san sinh ra axit c¢6 thé
lam giam hitu hiéu nong do sUA bing cach uc ché chiic ning cla xanthin oxidaza daé
lam giam sy san sinh ra axit uric. Cac dugc chét thuong duoc st dung nhiéu hon 1a
allopurinol va uloric. Allopurinol 1a mot trong s6 céac chét e ché xanthin oxidaza. Chat
nay can duoc str dung véi lidu cao, va cé thé gay bénh ban dé da dang trén da muc do
ning & mot s6 nguoi, doi khi gay tir vong. Chét nay thuong di kém véi tinh trang ton
thuong gan va cac tac dung phu khac. Chét e ché xanthin oxidaza khac duoc goi la
uloric (febuxostat), chit nay dwoc phan phodi ddu tién & chau Au va My nam 2009.
Uloric ciing c6 cac tac dung phu rat nghiém trong nhu van dé vé tim mach va cam giac
khé chiu & da day-rudt, va né c6 thé gy dau dau va ton thuong gan. Bénh nhan git
khong thé dat muc sUA binh thuong bang cach sir dung febuxostat khi diéu tri trong
thoi gian dai.

Phuong phép co ban khac dé didu tri bénh gut 1a kich thich sw bai tiét axit uric.
Co ché nay lién quan dén viéc e ché su van chuyén axit uric bang chat van chuyén
anion urat & nguoi 1 (human urate anion transporter 1: hURATT) nim & mang té bao
biéu md 6ng gan dé lam giam su tai hép thu axit uric & than va 1am gia tdng su bai tiét
axit uric cua than. Do 1 protein tai hap thu axit uric quan trong nhét trong co thé nguoi,
hURAT1 duogc biéu hién dac hiéu trén mang ¢ diém dang ban chai cua cac té bao biéu
mé ciia dng bui & gan than cua ngudi va kiém soat khoang trén 90% su tai hap thu axit
uric sau khi loc tiéu cau (Wempe MF, Jutabha P, Quade B, et al. Developing potent
human uric acid transporter 1 (hURATI) inhibitors. Journal of Medicinal Chemistry.
2011, 54: 2701-2713). hURAT1 dugc ma hda bdi gen SLC22A12, gen nay ¢6 mot s6
dot bién gy ra su chuyén hoa axit uric bét thuong. Phuong phap phén tich tong hop cho
thdy ring gen nay c6 0,13% thé bién di gbp phan vao ndng do sUA (So A, Thorens B.
Uric acid transport and disease. Journal of Clinical Investigation, 2010, 120(6):
1791-1799).

Hién nay, céac thubc axit uric-niéu c6 ban trén thi truong dé diéu tri bénh gut la

chat trc ché URAT1, bao gdm Benzbromarone, Zurampic, probenecid va sulfinpyrazone.
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Zurampic tir cdng ty AstraZeneca da dugc chirng minh la diéu tri bénh git bang cach két
hop véi allopurinol véi liéu 200 mg/ngay & M§ vao thang 12 nam 2015 va & chau Au
vao thang 2 nam 2016 tuong Umg. Nhung hiéu qua cua nd kém hon nhiéu so véi hiéu
qua cta benzbromarone. Ngoai ra, Co quan quan ly dugc phim va thuc phim M¥ (FDA)
yéu cau réng tinh gy doc than & muc do nang cua no can dugc 1am ndi bat béng canh
béo trong 6 mau den ciia phan huéng dan st dung. Dugc chét nay ciing c6 tinh gay doc
tim mach rat ning va cac tic dung phu khac. Cé probenecid va sulfinpyrazone déu l1a
chét axit uric-niéu khi sir dung liéu cao véi hiéu qua thip va tac dung phu ning.

Benzbromarone 14 chit tc ché URATI van dugc sir dung rong rai trén thi truong
dé diéu tri bénh gut. Tén hoéa hoc cia nd la (3,5-dibromo-
4-hydroxy-‘phenyl)(2-etylbenzofuran-3-yl)-metanon, chat néy'du(_yc phat trién boi cong
ty France Snaofi- Synthelabo va duoc phén phéi 1an dau tir nam 1976. Nhung viéc st
dung benzbromarone van chua duoc chép thudn & My va nd bi rat khéi thi truong &
phan 16n cac nudc chau Au tir naim 2003 do c6 doc tinh & gan nghiém trong cua nd
(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 khéc cta dugc chat nay 1a
né c6 tac dung trc ché manh ddi v6i thanh phin CYP2CY ciia cac enzym P450, dan dén
lam ton thuong gan va sy tuong tac duoc chit-duoc chét. Tuy nhién, dugc chét nay van
dugc st dung rong rai ¢ trén 20 nudc nhu Trung Quéc, buc, Nhat, Brazil va New
Zealand do khong c6 cac dugc chét tri bénh gut tbt trén thi truong.

Céc nghién ciru da cho thay rdng su ton thuong gan dot ngdt hodc gy tr vong
ctia benzbromarone c6 lién quan voi cac chét chuyén héa c6 kha ning phan tng cia no.
Co ché gay doc gan c6 thé lién quan dén su hoat hda sinh hoc cuia benzbromarone thong
qua qué trinh  hydroxyl hoa lAin luot vong benzofuran dé tao thanh
6-hydroxybenzbromarone va catechol bang CYP2CY, cac chat nay c6 thé duoc oxy héa
tiép bang cac enzym P450 thanh chét chuyén hoa quinone c6 kha nang phan tGng c6 thé
bd sung cac chit phan tmg thiol/ gbc xystein (Matthew G. McDonald MG, 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 ciing c¢6 cac tac dung phu khac nhu ti€u chay,
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cam giac kho chiu ¢ da day, non, ndi ban, ching dé birng, chirng ngira, v.v..

Hién nay, cac hop chét dé diéu tri bénh gut trong c4c th nghiém 14m sang bao
gdm chét wrc ché URAT1 RDEA-3170 tlr cdng ty AstraZeneca trong cac thir nghiém 1am
sang pha II, va cac san pham tir Pfizer, cong ty dugc pham BioCryst, LG life Sciences ¢
Han Qudc, Cymabay Theraoeutics, JW Pharmaceutical, Chugai Pharmaceutical, Fuji
Yakuhin va Sanwa Kagaku cling trong cac thtr nghiém 1am sang pha I hoac II. Chét uc
ché URAT1 duoc phat trién bdi cong ty dugc pham Jiangsu Hengrui dd dugc thir
nghiém lam sang pha [ ¢ Trung Qudc, va cdu trac héa hoc ctia nd ¢6 tinh tuong tu nhat
dinh voi hai hop chét ciia cong ty AstraZeneca. Tuy nhién, phan 1én cac hop chét nay
van ¢6 hidu qua thdp va doc tinh nghiém trong.

Hién nay, chi ¢6 vai dugc chat dung dé diéu tri bénh git trén thé gidi, va céc
duogc chit nay thudng cé nhuge diém 12 hidu qua thap, tic dung phu nghiém trong. Do

d6, rAt cin phat trién cac duoc chét didu tri bénh git c6 hiéu qua cao va ddc tinh thap.

Ban chét k§ thuit clia sang ché

Muc dich cta sang ché 1a dé xuat nhém hop chit méi trén co s& cong nghé hién
nay, nham thu dugc chit Gc ché URAT1 c¢6 doc tinh thdp va hiéu qua tot dé dicu tri
chung tang axit uric-huyét hodc bénh gut. Két qua cia cac thir nghiém cho thdy rang cac
hop chit duoc dé xuat boi sang ché nay co hiéu qua trc ché rat tot dbi vai sy van chuyén
axit uric boi hURAT! trong céc té& bao dugc chuyén nhiém HEK293, diéu nay cho thiy
ring cac hop chét nay c6 trién vong str dung tt trong viéc diéu tri chimg ting axit
uric-huyét hodc bénh git.

Muc dich cta sang ché co thé dat duogc bang giai phap sau day.

Sang ché dé xuat hop chét hodc mudi duge dung ctia né, trong d6 hop chat nay

duoc chon tur cac hop chét duoc thé hién béng cac cAu truc dugc mo ta dudi day:
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N (II-C) N (II-D)
=\_OH ~ »~OH
Y/Q/ . y—A\/
e R?) ”’\/“NJ\\ﬁ 3 (R
R1 e R3 ( n < — R
ARG Y (I1I-A) 5N (IV-A)
/O/OH
— OH 1 Y\
v—A (R ,
(R1) Q\/ N \ R3 (R )n
mxw%%w(m” N
0~ =N (IV-B) R (IV-C)
@OH
YN\
NN \<R2>n
DA<\
S (IV-D),
trong do

Y 14 cacbonyl, luu huynh, sulfon, sulfoxit, metylen hodc imino tuy y dugc thé;
R'la hydro, doteri, hydroxy, halogen, nitro, amino, xyano, C,3 alkyl, C,_; alkyl
duoc thé, C, ; amino dugc thé, C,; alkoxy hoic C,_; alkoxy dugc thé;
R*1a hydro, halogen, nitro, xyano, C,_; alkyl hoac C,_; haloalkyl,
R*1aC 4 alkyl, C,_4 alkyl duoc thé hoac halogen;
m 14 s& nguyén nam trong khoang tir 0 dén 3;
n bang 1 hoic 2
nhém thé trong nhém Y duoc chon tir nhdm bao gdm hydroxyl, amino, xyano,
cacboxyl, C;.alkoxy hodc C,_; alkyl, nhom thé trong nhom R, R? hoic R? duoc chon tir
nhom bao gém hydroxyl, halogen, nitro, amino hodc xyano;
trong cong thic (II-D) va cong thirc (III-A), Y khong la nhém cacbonyl;
véi didu kien 1a hop chdt nay khong 1a hop chit (2-etylimidazo
[1,2-a]pyrimidin-3-yl)(4-hydroxyphenyl)metanon.
Sang ché con dé xuat duoc phém chtra hop chét néu trén hodc mudi dugc dung

cta nd va chat mang dugc dung.



38556

M3 ta chi tiét sang ché

Sang ché dé xuat hop chat hodc mudi duge dung cia nd, trong d6 hop chat nay

duoc chon tir cac hop chéit dugc thé hién bang céac cau tric dugec mo ta dudi day:

OH

(IV-D),
trong do

OH

(IV-0O)

Y 1a cacbonyl, luu huynh, sulfon, sulfoxit, metylen hodc imino tuy y dugc thé;

R'1a hydro, doteri, hydroxy, halogen, nitro, amino, xyano, C, 5 alkyl, C,_3 alkyl

duoc thé, C,_; amino duoc thé, C, 5 alkoxy hodc C,_; alkoxy dugc thé;
R’ 1a hydro, halogen, nitro, xyano, C,_; alkyl hodc C,_; haloalkyl;
R*lAaCy alkyl, C,_4 alkyl duoc thé hoic halogen;
m 14 sb nguyén ndm trong khoang tir 0 dén 3;
n bang 1 hoic 2

nhém thé trong nhém Y duge chon tir nhém bao gdm hydroxyl,

-8
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cacboxyl, Csalkoxy hodc C, 5 alkyl, nhém thé trong nhom Rl, R? hodc R® duogc chon tir
nhom bao gdm hydroxyl, halogen, nitro, amino hodc xyano;

trong cong thuc (II-D) va cong thic (I1I-A), Y khong 1a nhém cacbonyl,

véi didu kién 13 hop chit nay khong 1a4 hop chit (2-etylimidazo
[1,2-a]pyrimidin-3-yl)(4-hydroxyphenyl)metanon.

Theo phuong 4n dugc uu tién, trong cac cong thirc trén day, Y la nhom CH-OH,
CH-NH,, CH-CN, NH(imino), NCH; hodc CO(cacbonyl), va R’ 1a Cys alkyl; trong
cong thire (I1-D) va cong thire (ITI-A), Y khong 1a nhom cacbonyl.

Theo phuong an dugc uu tién, R' 1a hydro, doteri, hydroxy, halogen, nitro, amino,
xyano, C,_; alkyl, C,.;haloalkyl, C,_;alkoxy hodc C, ;haloalkoxy, va m béng 0, 1 hoac

2

Theo phuong an dugc uu tién, R? 14 hydro, halogen, nitro, xyano, C,; alkyl,
C,;shaloalkyl, va n bang 1 hoac 2.

Theo phuong an dugc uu tién hon nita, sang ché dé xuét cac hop chat hodc mubi
duoc dung cua ching theo sang ché, trong d6 cac hop chét nay duoc chon tir nhém bao
gom:

(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyrimidin-3-yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[2,1-b]thiozol-5-yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyrazin-3-yl)metanon;
3-bromo-5-[(2-etylimidazo[1,2-a]pyridin-3-yl)hydroxymetyl]-2-hydroxybenzonitri

5-[(2-etylimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl]-2-hydroxybenzonitril;
2,6-dibromo-4-[(6-etylimidazo[2,1-b]thiozol-5-yl)hydroxymetyl]phenol,
2,6-dibromo-4-[(2-etylimidazo[ 1,2-a]pyrazin-3-yl)hydroxymetyl]phenol;
2-bromo-4-[(2-etyl-6-floimidazo[1,2-a]pyridin-3-yl)hydroxymetyl]-6-flo phenol;
2,6-dibromo-4-[(2-etylpyrazolo[1,5-a]pyridin-3-yl)hydroxymetyl]phenol;
2,6-dibromo-4-[(6-bromo-2-etylimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl] phenol;
2,6-dibromo-4- {[(-2-etyl-7-(triflometyl)imidazo[ 1,2-a]pyridin-3-yl)]
hydroxymetyl} phenol;
2,6-dibromo-4-[(2-etylimidazo[ 1,2-a]pyridin-3-yl)metyl]phenol;
(3,5-dibromo-4-hydroxyphenyl)(6-etylimidazo[2,1-b][1,3,4]thiodiazol-5-

-O-
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yl)metanon;
2-bromo-4-(2-etylimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl-6-metylphenol;
2,6-dibromo-4- {(2-etyl-7-metoxyimidazo[1,2-a]pyridin-3-yl)
hydroxymetyl} phenol.

Phuong phap diéu ché hop chat clia sang ché duoc thé hién duéi day:

So dd 1:
- oM
NS Br%@% e 0
(0]
(R?),
/ (R‘)m/@LN)L R =
H

N
O

N
m”r@wz

Trong so dd nay, hgp chit amino vong A (pyridin, pyrimidin, thiazol, pyrazin, v.v.
duoc tao thanh hop chat amit (hodc hydrazin) va sau d6 dugc cho phan tng véi hop chat
bromoaxetophenon duoc thé dé tao ra hop chét imidazo vong A twong Gng (pyridin,
pyrimidin, thiazol, pyrazin hoac hop chat tuong tu), hop chét nay dugc cho tham gia
phén tng khtt metyl hoa, halogen hoa, va/hodc phan tng khir hodc phan ung khac dé tao
ra san pham dich twong tng.

So dd 2:

-10-
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Trong so dd nay, mudi amino vong A (pyridin, pyrimidin, pyrazin, v.v.) dugc cho
tham gia phan iing dong vong vo1 alkyn dé tao ra hop chat pyrazolo vong A tuong ung
(pyridin, pyrimidin, pyrazin, v.v.), hop chét thu dugc sau khi thuy phan va khir cacboxyl
hoa dugc cho phan Gng vdi axyl clorua trong diéu kién c6 chét xuc tac axit Lewis dé thu
duoc hop chit diaryl keton, hop chét ndy dugc cho tham gia phan Ung khir metyl héa,
halogen hoa, va/hodc phan trng khur hodc phan tng khac dé tao ra san pham dich twong
ung.

Su dinh nghia ctia mdi nhém trong phuong phap tébng hop da duge mo ta trén
day.

Trur khi duoc chi rd theo cach khac, cac thuat ngir sau day dugc st dung trong
phin yéu ciu bao hd va bin mo ta cé nghia nhu sau:

Thuat ngtt "vong thom cé ndm canh" dé chi nhém vong ngung tu cé cu tric
vong phang, dugc lién hop gdm nam nguyén tr trong vong, vong nay la vong thom va
nguyén ti trong vong co thé 12 nguyén tir khac véi nguyén ti cacbon, nghia la nguyén tur
khac loai. Khi vong thom cé ndm canh chtra nguyén tir khac loai, nguyén tir khac loai
nay cé thé 1a N, S hodc O, va sb lugng nguyén tir khac loai khong chi gidi han & mét, va
c6 thé 14 hai, ba hodc nhiéu hon. Vong thom cé nim canh chita (cc) nguyén tir khac
loai trong sang ché bao gdm, nhung khong chi gidi han &, vong triazol, vong imidazol,
vong thiazol, vong oxazol, vong oxadiazol hodc vong thiadiazol, v.v..

Thuéat ngir "vong thom c6 sdu canh" dé chi nhém vong ngung tu c6 cau trac
vong phang, dugc lién hop gdm sau nguyén tr trong vong, vong nay 1a vong thom va
nguyén tu trong vong co thé 12 nguyén tir khac véi nguyén ti cacbon, nghia la nguyén tu
khac loai. Khi vong thom ¢ sdu canh chira nguyén tu khac loai, nguyén tir khac loai
nay cé thé 1a N, S hodc O, va sb lugng nguyén tir khac loai khong chi gidi han ¢ mot, va
¢6 thé hai, ba hodc nhiéu hon. Vong thom c6 sdu canh chtra (cac) nguyén tir khac loai
trong sang ché bao gom, nhung khong chi gidi han ¢, vong pyridin, vong pyrimidin,
vong pyrazin, v.v..

Thuét ngit "hydro" dé chi proti (1H), 1a chat déng vi on dinh chi yéu ctia hydro.

Thuat ngtt "doter1" dé chi chat 6611g vi vé hinh thai hoc on dinh cua hydro, con
duoc goi la hydro nang, va ky hiéu nguyén t6 cuané 1a D.

Thuét ngit "halogen" dé chi nguyén tit flo, nguyén tir clo, nguyén tir brom hodc
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nguyeén tu iot.

Thuat nglr "alkyl" dé chi nhém hydrocacbon C;_béo va no, bao g61n ca nhém
mach thang va nhém mach nhanh (khoéng chir s6 duoc thé hién trong don sang ché nay
nhu "1-20" dé chi nhém ma khi nhom nay 1a alkyl, ¢6 thé chtra 1 nguyén ti cacbon, 2
nguyén tir cacbon, 3 nguyén tur cacbon, v.v. tdi da 14 20 nguyén tir cacbon). Nhom alkyl
co tir 1 dén 4 nguyén tir cacbon dugc goi 12 nhém alkyl thip. Khi nhém alkyl thap
khong c¢6 nhém thé, nhém nay duoc goi 1a nhom alkyl thap khong duge thé. Tot hon
nira néu nhom alkyl 13 nhom alkyl cé kich thuge trung binh cé tir 2 dén 5 nguyén tir
cacbon. Nhém alkyl theo sang ché 13, vi du, metyl, etyl, propyl, 2-propyl, n-butyl,
isobutyl, t-butyl hodc pentyl. Tét hon néu nhom alkyl 13 nhom alkyl thip c6 tir 1 dén 4
nguyén tr cacbon, nhu metyl, etyl, propyl, 2-propyl, n-butyl, isobutyl hodc t-butyl.
Nhém alkyl ¢ thé duoc thé hodc khong dugc thé.

Thuat ng@t "alkoxy" thé hién nhém -O- (alkyl khong duoc thé). Cac vi du lam dai
dién bao gébm, nhung khong chi gi6i han ¢, metoxy, etoxy, propoxy, butoxy, va nhom
tuong tu.

Thuét ngit "cacbonyl" dé chi nhém C=0.

Thuat nglr "nhém sulfon" dé chi -S(0),-.

Thuét nglt "nhém thionylen" dé chi -S(0)-.

Thuét ngit "metylen" dé chi nhém -CH,-,

Thuét ngt "imino" dé chi nhém -NH-.

Thuat nglt "hydroxy" dé chi nhém -OH.

Thuét ngi "nitro" dé chi nhém -NO,.

Thuat nglt "amino" dé chi nhom -NH,.

Thuat nglr "carboxy" dé chi nhom -COOH.

Thuét ngit "xyano" dé chi nhém -CN.

Thuat ngit "mudi dugc dung" la mudi chtra hop chit nhu duoc xac dinh trén day
v6i axit hitu co hodc axit vo co, dé chi cac mudi van duy tri hiéu qua va dic tinh sinh
hoc cua hop chit gde. Cac mudi nay bao gom:

(1) mudi cong axit thu dugc bang cach cho bazo tu do cua hop chét gbc phan tng
vGi axit vo co hodc hitu co nhu, nhung khong chi gigi han &, axit clohydric, axit

bromhydric, axit nitric, axit phosphoric, axit metaphosphoric, axit sulfuric, axit sulfuro
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va axit percloric, v.v., axit hitu co nhu, nhung khong chi gidi han ¢, axit axetic, axit
propionic, axit acrylic, axit oxalic, axit malic (D) hoac (L), axit fumaric, axit maleic, axit
hydroxybenzoic, axit y-hydroxybutyric, axit metoxybenzoic, axit phtalic, axit
metansulfonic, axit etansulfonic, axit naphtalen-1-sulfonic, axit naphtalen-2-sulfonic,
axit p-toluensulfonic, axit salixylic, axit tartric, axit xitric, axit lactic, axit mandelic, axit
sucxinic hodc axit malonic.

(2) mudi thu dugc bang cach thay thé proton axit trong hop chét gbc bang ion
kim loai hoac brfmg cach tao phitc v6i bazo hitu co, ion kim loai nay 1a, vi du nhu ion
kim loai kiém, ion kim loai kiém thd hodc ion nhom, bazo hitu co 13, vi du nhu
etanolamin, dietanolamin, trietanolamin, trometamin, N-metylglucamin, va bazo tuong
tu.

Thuat nglr "duoc phém" dé chi hon hop cua mot hoac nhiéu hop chit dugc mo ta
¢ day hodc céc mudi duge dung cta ching va cac tién dugc chat vdi cac thanh ph?m hoa
hoc khac, nhu cac chét mang va ta dugc duoc dung. Muc dich cua duoc phém nay la dé
tao didu kién thuan lgi cho viéc str dung hop chat vao co thé.

Sau day, trir khi dugc chi rd theo cach khac, cac hop chit nhu dugc x4c dinh trén
day lam hoat chét cua cac chat didu tri bao g61n tht ca cac mudi duge dung cia chung,
can duoc hiéu 14 vAn nidm trong pham vi clia sang ché nay, Trong ban mo ta nay, ching
dugc goi don gian 1a "cac hop chit nhu duoc xac dinh trén day" chi nham muc dich
thuan tién.

Sang ché dé cap dén duogc pham chira hop chat 1a hop chit bét ky cua sang ché
lam thanh phén hoat tinh, mudi dugc dung cuia nd, va cling nhu t& dugc dugc dung.

Modi hop chét cta sang ché hodc mubi duogc dung cua n6 déu c6 doc tinh thép va
hiéu qua chira bénh tdt, va c6 thé dugc st dung dé san xuét thude c6 tac dung kich thich
su bai tiét axit uric, cu thé 1a dé diéu tri hodc phong ngira ching ting axit uric-huyét
hodc bénh gut. Cac thir nghiém cho thiy rang cac hop chit duoc dé xudt boi sang ché co
tac dung tc ché rit tot dbi véi chét van chuyén axit uric hURAT1 trong cac té bao
chuyén nhiém HEK293, diéu nay cho thiy rang cac hop chét nay c6 trién vong str dung

t6t trong viée diéu tri ching tang axit uric-huyét hodc bénh git.

Vi du thwe hién séng ché
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Sang ché s& duoc mo ta chi tiét thém dudi day qua cac phuong an.
Phwong an 1: Téng hop hop chét (3,5-dibromo-4-hydroxyphenyl) (2-etylimidazo
[1,2-a]-pyrimidin-3-yl)metanon (c6 cong thuc 4)

Br o) OMe
(\\N ,L POCI4 SN N7 MeOO_‘(O-
+ ~ — _—
N//LNHz 1(\ A N/)\N/)\/ B ()N\\
N

N

Budce A: Hon hop ctia hop chit 2-aminopyrimidin (570mg, 6,0mmol), phospho
oxyclorua (4,6g, 30,0mmol), N,N-dimetylpropionamit (910mg, 9,0mmol) va
metylbenzen (15ml) dugc khudy trong 2 gi& & nhiét do 110°C. Hon hop phéan tng dugc
lam ngudi dén nhiét do trong phong, sau dé dugc rét vao nude d4 (60ml) va duge didu
chinh bang dung dich natri hydroxit 2M trong nudc cho dén khi gia tri ¢ pH nam trong
khoang tir 8 dén 9. Hn hop nay dugc chiét bang etyl axetat (40 mlx5) va lam kho bang
natri sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam, va san phim duoc tinh
ché bing cach séc ky nhanh (rdy silicagel ¢& 200-300 mesh, rira giai bang hdn hop etyl
axetat: ete ddu mé vai ty 16 nam trong khoang tir 1:1 dén 20:1) dé thu dugc hop chit
N,N-dimetyl- N'-(pyrimidin-2-yl)-propanimidamit (c6 cong thirc 1) (250mg). Hi€u suét
bang 23,4%.

Buéc B: HOn hop cia hop chit c6 cong thac 1 (240mg, 1,35mmol),
2-bromo- 1-(4-metoxyphenyl)etanon (308mg, 1,35mmol) va DMF (10ml) dugc khudy
trong 2 gid & nhiét do trong phong, sau d6 duoc gia nhiét dén nhiét do 60°C va khudy
lién tuc trong 1,5 gid. Hon hop nay duogc lam ngudi dén nhiét do trong phong, cho thém
nude (40ml), diéu chinh bang dung dich natri cacbonat bio hoa trong nudc cho dén khi
gi4 tri do pH ndm trong khoang tir 7 dén 8, va dugc chiét bang etyl axetat (40mlx3). Pha
hitu co két hop duoc rira 1an luot bang nude (20ml) va nude mudi (20ml), va sau dé lam
khé bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam, va san pham
duoc tinh ché bing cach sic ky nhanh (rdy silicagel c& 200-300 mesh, duoc rira giai
bang hdn hop etyl axetat: ete diu mo véi ty 1é nam trong khoang tir 1:4 dén 2:5) dé thu

duoc hop chat (2-etylimidazo[ 1,2-a]pyrimidin-3-yl)(4-metoxyphenyl)metanon (c6 cong
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thirc 2) (190mg). Hiéu suat bang 50,0%. 'H NMR (DMSO-d4,400 MHz) § 9,45-9,43 (m,
1H), 8,77-8,75 (m, 1H),7,74 (dd, J = 2,0, 6,8 Hz, 2H), 7,31-7,29 (m,1H), 7,12 (dd, J =
2,0, 6,8 Hz, 2H), 3,88 (s, 3H), 2,52-2,51 (m, 2H), 1,15 (t, J = 7,6 Hz, 3H).

Buéc C: Dung dich chira bo tribromua 1,0M trong metylbenzen (1,7ml) dugc cho
thém nho giot vao dung dich chtra hop chét ¢6 cong thirc 2 (120mg, 0,427mmol) trong
diclometan khan (10ml) trong bé nuéc da, va hon hop thu duoc duoce khudy qua dém &
nhiét d6 trong phong. Hdn hop phan tmg nay dugc rét vao nude da (20ml) va diéu chinh
bing dung dich natri bicacbonat bdo hoa trong nudc cho dén khi gi4 tri 4o pH nidm trong
khoang tir 7 dén 8. Hdn hop nay dugc chiét bing etyl axetat (30mix3) va lam kho bang
natri sulfat khan. Dung moéi dugc lam bay hoi dudi ap sudt giam, va san pham duoc tinh
ché bang cach sic ky nhanh (ray silicagel c& 200-300 mesh, dugc rira giai bang hon hop
etyl axetat: ete ddu mé: THF véi ty 1é nam trong khoang tir 1:5:1 dén 5:5:1) dé thu dugc
hop chat (2-etylimidazo [1,2-a]pyrimidin-3-yl)(4-hydroxyphenyl)metanon (c6 cong thirc
3) (101mg). Hiéu suit bang 88,5%.

Buéc D: Dung dich chta brom (66mg, 0,413mmol) trong axit axetic (2ml) duoc
cho thém nho giot vao dung dich chira hop chét ¢6 cong thic 3 (50mg, 0,187mmol) va
natri axetat (46mg, 0,561mmol) trong axit axetic (5ml), va hdn hop thu duge duoc
khudy trong 0,5 gid & nhiét do trong phong. Dung dich natri hydrosulfit bao hoa trong
nuée duge cho thém nhod giot vao hdn hop phan tng cho dén khi mau nhat dan. Dung
mdi duoc 1am bay hoi dudi ap suat giam, va hon hop phan tng dugc cho thém nudc
(30ml) va diéu chinh bang dung dich natri bicacbonat bdo hoa trong nuéc cho dén khi
gig tri d6 pH nam trong khoang tir 7 dén 8. Hon hop nay duoc chiét bang hdn hop etyl
axetat (40mlx2) va dugc lam kho bang natri sulfat khan. Dung moi dugc lam bay hoi
dudi ap sudt giam, va san phim dugc tai két tinh bang etyl axetat/ete ddu mo dé thu
duoc hop chat
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[ 1,2-a]pyrimidin-3-yl)metanon (c6 cong
thirc 4). '"H NMR (DMSO-d6, 400 MHz) § 9,42 (dd, J = 2,0, 6,8 Hz, 1H), 8,78 (dd, J =
2,0, 7,6 Hz, 1H), 7,91 (s, 2H), 7,34-7,31 (m, 1H), 2,51-2,48 (m, 2H), 1,20 (t, ] = 7,6 Hz,
3H). MS (EL m/z): 426,0 [M+H]".

Phwong 4n 2: Tong hop hop chét (3,5-dibromo-4-hydroxyphenyl)
(6-etylimidazo[2,1-b]-thiazol-5-yl)metanon (c6 cong thurc 8)
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Budce A: Hdn hop ctia hop chit 2-aminothiazol (600mg, 6,0mmol), phospho

oxyclorua (4,6g, 30,0mmol), N,N-dimetylpropionamit (910mg, 9,0mmol) va
metylbenzen (15ml) dugc khudy trong 2 gio' & nhiét do 110°C. Hon hop phéan tng duge
lam nguoi dén nhiét do trong phong, sau d6 dugc rét vao nudce da (60ml) va diéu chinh
bang dung dich natri hydroxit 2M trong nudc cho dén khi gi4 tri o pH nam trong
khoang tr 8 dén 9. Hon hop nay dugc chiét bing etyl axetat (40mlx3), va pha hitu co
két hop duoc rira 1an luot bang nude (20ml) va nude mudi (20ml) va duoc 1lam khé bang
natri sulfat khan. Dung m6i dugc lam bay hoi dudi ap sut giam dé thu dugc hop chat
N,N-dimetyl-N'-(thiazol-2-yl) propanimidamit (c6 cong thic 5) (890mg). Hiéu sudt
bang 80,9%.

Bude B: Hon hop ctia hop chét cé cong thic 5 (439mg, 2,40mmol),
2-bromo-1-(4-metoxyphenyl)etanon (604mg, 2,64mmol) va DMF (10ml) dugc khuay
trong 1 gio & nhiét do trong phong, sau d6 dugc gia nhiet dén nhiét do 60°C va khudy
lién tuc trong 5 gio, va sau d6 dugc gia nhiét dén nhiét do 130°C va khuéy qua dém.
Hon hop nay duoc lam ngudi dén nhiét do trong phong, cho thém nudc (40ml), diéu
chinh bang dung dich natri cacbonat bio hoa trong nudc cho dén khi gia tri 6 pH nam
trong khoang tir 7 dén 8, dugc chiét bang etyl axetat (40mlx3). Pha hitu co két hop duoc
rira 1an luot bang nude (20ml) va nuée mudi (20ml), va sau dé duge lam kho bang natri
sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam, va san pham duoc tinh ché
bang cach sic ky nhanh (ray silicagel c¢& 200-300 mesh, rira giai bang hdn hop etyl
axetat: ete ddu mo vdi ty 16 nam trong khoang tir 1:30 dén 1:20) dé thu duoc hop chét
(6-etylimidazo[2,1-b]thiazol-5-yl)-(4-metoxyphenyl)metanon (cé cong thic 6) (311mg).
Hiéu suét bang 45,3%. "H NMR (DMSO-d6, 400 MHz) & 8,14 (d, ] = 4,4 Hz, 1H), 7,70
(d,J=8,8 Hz, 2H), 7,45 (d, ] = 4,4 Hz, 1H), 7,09 (d, J = 8,8 Hz, 2H), 3,87 (s, 3H), 2,45
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(q,J=7,6 Hz, 2H), 1,10 (t, ] = 7,6 Hz, 3H).

Bude C: Dung dich chira bo tribromua 1,0M trong metylbenzen (1,6ml) dugc cho
thém nho giot vao dung dich chira hop chat ¢ cong thie 6 (113mg, 0,395mmol) trong
diclometan khan (10ml) trong bé nudc-nuée da, va hon hop thu duge duoc khudy qua
dém & nhiét do trong phong. Hon hop phan tng nay dugc rét vao nude da (20ml) va
didu chinh bing dung dich natri bicacbonat bio hoa trong nuée cho dén khi gia tri d6 pH
nim trong khoang tr 7 dén 8. Hon hop nay dugc chiét bang etyl axetat (30mlx3) va lam
kho bang natri sulfat khan. Dung méi dugc 1am bay hoi duéi ap sudt giam, va san pham
dugce tinh ché bang cach sic ky nhanh (rdy silicagel c& 200-300 mesh, rira gidi bang hén
hop etyl axetat: diclometan vé61 ty 1€ 1:2) dé thu dugc hop chat
(2-etylimidazo[1,2-a]pyrimidin-3 -yl)(4-hydroxyphenyl)-metanon (c6 cong thirc 7)
(39mg). Hiéu suat bang 36,3%.

Budc D: NBS (48mg, 0,270mmol) dugc cho vao dung dich chura hop chét c6
cong thirc 7 (37mg, 0,136mmol) trong DMF (3ml), va hon hop thu duge duge Kkhuay
trong 0,5 gio & nhiét do trong phong. Hon hop nay duge cho thém nude (20ml) va duoc
loc. Banh loc dugc ria béng lugng 16n nude, va chit ran thu duoc duoc hoa tan béng
dung mdi hon hop ctia THF/etyl axetat va lam kho bang natri sulfat khan. Hon hop nay
loc bang tAm silicagel de thu duoc hop chat
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[2,1-b]thiazol-5-yl)-metanon (c6
cong thie 8) (40mg). Hiéu suit bang 68,4%. 'H NMR (DMSO-d6, 400 MHz) § 8,14 (d,
J=44Hz, 1H), 7,86 (s, 2H), 7,46 (d, ] = 4,4 Hz, 1H), 2,43 (q, ] = 7,6 Hz, 2H), 1,15 (t,]
= 7,6 Hz, 3H). MS (EIL, m/z): 430,9 [M+H]".

Phwong &n 3: Tong hop hop chit  (3,5-dibromo-4-hydroxyphenyl)
(2-etylimidazo[ 1,2-a]-pyrazin-3-yl)metanon (c6 cong thuc 12)
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Budc A: Trietylamin (4,68g, 46,2mmol) dugc cho thém nho giot vao hon hop cia
2-aminopyrazin  (2,0g, 21,0mmol), phospho oxyclorua (4,84g, 31,6mmol),
N,N-dimetylpropionamit (2,34g, 23,1mmol) va clorofom (20ml) trong bé nudc da, va
hén hop thu duge dugc dun hoi luu va khudy qua dém. Hon hop phan (mg nay dugc rot
vao nudc da (60ml) va didu chinh bang dung dich natri hydroxit 2M trong nuéc cho dén
khi gi4 tri d6 pH nam trong khoang tir 8 dén 9. Hon hop nay duogc chiét bang diclometan
(50mix5), va pha hitu co két hop duoc rira bang nudce mudi (30ml) va lam kho bang
natri sulfat khan. Sau d6, hdn hop nay dugc loc bang cot silicagel ngin, va dung moi
dugc lam bay hoi dudi ap sudt giam @& thu dwoc  hop chat
N,N-dimetyl-N'-(pyrazin-2-yl)propanimidamit (c6 cong thuc 9) (1,82g). Hop chat nay
duoc st dung truc tiép trong phan ting tiép theo ma khong can tinh ché.

Buéc B: Hon hop cua hop chit c6 cong thuic 9 dang thé (900mg),
2-bromo-1-(4-metoxyphenyl)-etanon (1,27g, 5,54mmol) va THF (25ml) duoc khudy qua
dém & nhiat d6 trong phong. Hn hop nay duoc cho thém nude (50ml), diéu chinh bang
dung dich natri cacbonat bao hoa trong nudc cho dén khi gia tri d6 pH nim trong
khoang tir 7 dén 8, va chiét bang etyl axetat (50mlx3). Pha hitu co két hop dugc ria lan
luot bang nude (20ml) va nudce mudi (20ml) va duoc lam kho bang natri sulfat khan.
Dung moéi dugc lam bay hoi dudi ap sudt giam, va san pham dugc tinh ché bang cach
sac ky nhanh (ray silicagel c& 200-300 mesh, dugc ria giai bang hdn hop etyl axetat: ete
ddu moé voi ty 1é nam trong khoing tir 1:4 dén 2:5) dé thu duoc hop chat
(2-etylimidazo[1,2-a]pyrazin-3-yl)(4-metoxyphenyl) metanon (c6 cong thuc 10)
(160mg). Tong hiéu suét clia cac phan ung trong budc A va B 1a 5,5%, 'H NMR
(DMSO-d6, 400 MHz) 8 9,23 (d, ] = 1,2 Hz, 1H), 8,93-8,91 (m, 1H), 8,14 (d, ] = 4,8 Hz,
1H), 7,76 (dd, J = 2,0, 6,8 Hz, 2H), 7,12 (dd, J = 2,0, 6,8 Hz, 2H), 3,89 (s, 3H), 2,57 (q,
J=76Hz 2H), 1,17 (t,J=7,6 Hz, 3H).

Quy trinh tht nghiém trong budc C va D dugce tién hanh giéng nhu bude C va D
trong Phuong an |1 dé thu duoc hop chat (3,5-dibromo-4-hydroxyphenyl)
(2-etylimidazo[ 1,2-a]pyrazin-3-yl)metanon (c6 cong thirc 12). '"H NMR (DMSO0-d6, 400
MHz): § 9,11 (d, J = 1,6 Hz, 1H), 8,59-8,58 (m, 1H), 7,98-7,97 (m, 1H), 7,72 (s, 2H),
2,71 (q, ] = 7,6 Hz, 2H), 1,27 (t, ] = 7,6 Hz, 3H). MS (EL, m/z): 426,0 [M+H]".

Phuong an 4: Téong hop  hop chdt  3-bromo-5-[(2-etylimidazo
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[1,2-a]pyridin-3- yl) hydroxymetyl]-2—hydr0xybenzonitril (c6 cong thuc 20)
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Budc A: Hop chét 2-aminopyridin (2,0g, 21,3mmol) va trietylamin (2,58g,
25,5mmol) dugc hoa tan trong diclometan (20ml) va dugc cho thém nho giot propionyl
clorua (2,07g, 22,4mmol) trong bé nudc-nude da, va hon hop thu dugc dugc lam Am tu
dong dén nhiét do trong phong va khudy qua dém. Hon hop nay duge cho thém nudc
(40ml) va chiét bing diclometan (40mlx3), va pha hitu co két hop duoc rira bang nudc
mudi (30ml) va lam khd bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap
suét giam, va san phdm duogc tinh ché bang cach sic ky nhanh (ray silicagel cd 200-300
mesh, duoc ria giai bang hon hop etyl axetat: ete dAu mo v6i ty 16 nam trong khoang tir
1:15 dén 1:10) dé thu dugc hop chat N-(pyridin-2-yl)-propionamit (c6 cong thirc 13)
(2,74g). Hiéu suit biang 85,6%.

Budc B: hop chat 4-metoxyaxetophenon (44g, 293mmol) dugc cho thém vao hon
hop cta 1-clometyl-4-flo-1,4-diazabixyclo[2.2.2]octan  bis(tetrafloborat) (104g,
294mmol), iot (38,6g, 152mmol) va axetonitril (440ml) trong bé nudc-nudc da. Sau khi
cho thém, hon hop thu dugc duoc khudy qua dém & nhiét do trong phong. Hon hop phan
Umg nay dugc cho thém nude (1350ml), va mot luong 16n chat rin duogc tach ra. Hon
hop nay duoc loc va lam kho dé thu duoc hop chat 3-iodo-4-metoxyaxetophenon (c6
cong thuc 14) (70,0g). Hidu suit bang 86,5%.

Buéc C: Hdn hop cua hop chat co cong thic 14 (70,0g, 254mmol), dong (I)
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xyanua (34,0g, 380mmol) va DMF (400ml) duoc khuéiy qua dém ¢ nhiét do 130°C. Hon
hop nay dugc lam ngudi dén nhiét do trong phong, loc qua xelit, cho thém nudc
(1600ml) va chiét bang etyl axetat (800mix3). Pha hitu co két hop dugc rira 1an luot
bang nudc (400mlx2) va nudc mudi (400ml), va sau d6 dugc 1am kho bang natri sulfat
khan. Dung méi dugc lam bay hoi dudi ap sudt giam dé thu duoc hgp chat
5-axetyl-2-metoxybenzonitril (c6 cong thuc 15) (50,0g). Hop chét nay dugc st dung
truc tiép trong phan mg tiép theo ma khong can xu 1y thém.

Budc D: Dung dich chira brom (49,0g, 307mmol) trong metanol (50ml) dugc cho
thém nhé giot vao dung dich chtra hop chét tho ¢ cong thirc 15 (45,0g) trong metanol
(250ml), va hdn hop thu duoc dugc khudy qua dém & nhiét do trong phong. Hoén hop
nay dugc cho thém nudc (900ml), dugc loc va lam kho dé thu duoc hop chét
5-(2-bromo-axetyl)-2-hydroxy-3-metylbenzonitril (c6 cong thirc 16) (41,0g). Téng hiéu
suét cua cac phan ung trong budc B va C bang 70,6%.

Budce E: Hon hop cua hop chat co cong thirc 16 (41,0g, 161mmol), hop chét ¢6
cong thire 13 (24,0g, 161mmol) va metylbenzen (600ml) dugc dun héi Iuu va khudy
trong 48 gid. Hon hop nay duge lam ngudi dén nhiét do trong phong, cho thém nudc
(400ml) va diéu chinh bang dung dich natri bicacbonat bdo hoda cho dén khi gia tri do
pH nam trong khoang tir 7 dén 8. Hdn hop nay duoc chiét bang etyl axetat (600mlx3) va
lam kho bang natri sulfat khan. Dung mdi dugc lam bay hoi dudi ap suit giam, va san
phdm dugc tinh ché bang cach sic ky nhanh (rdy silicagel c¢& 200-300 mesh, dugc rira
giai bang hon hop etyl axetat: ete diu mo véi ty 1¢ ndm trong khoang tir 1:30 dén 2:1) dé
thu duoc hop chét 5-(2-etylimidazo [1,2-a]pyridin-3-cacbonyl)- 2-metoxybenzonitril (c6
cong thue 17) (25,7g). Hiéu suat bang 52,3%.

Budce F: natri hydrua 60% (4,8g, 120mmol) dugc cho thém tirng phan vao dung
dich chira etanthiol (8,4ml) trong THF (30ml), hdn hop nay dugc khudy trong khoang 5
phut va sau do dugc loc, va banh loc duge thu gom. Sau dd, banh loc dugc cho thém vao
hén hop chira hop chét ¢6 cong thire 17 (9,0g, 29,5mmol) va DMF (25ml), va hon hop
thu duoc duoc khudy trong 2 gio & nhiét do 60°C. Hon hop nay dugc lam ngudi dén
nhiét do trong phong, loc qua xelit, cho thém nudce (100ml) va diéu chinh bang dung
dich axit xitric 2M trong nudc cho dén khi gia trj o pH nam trong khoang tir 5 dén 6.

Hon hop nay duoc loc, va banh loc dugce tai két tinh voi axetonitril dé thu duoc hop chét
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5-(2-etylimidazo[ 1,2-a] pyridin-3-cacbonyl)-2-hydroxybenzonitril (c6 cong thirc 18)
(7,2g). Hiéu suit bang 83,8%.

Budce G: NBS (5,28¢g, 29,7mmol) dugc cho thém tung phan vao dung dich chia
hop chét c6 cong thiuc 18 (7,2g, 24,7mmol) trong DMF (70ml), va hon hop thu duogc
dugc khudy trong 1 gior & nhiét do trong phong. Hon hop nay duoc cho thém nudc
(210ml) va duoc loc, va banh loc dugc rua bang nude (100mlx3) va duge tai két tinh
voi axetonitril dé thu dugc hop chdt  3-bromo-5-(2-etylimidazo
[1,2-a]pyridin-3-cacbonyl)-2-hydroxybenzonitril (c6 céng thic 19) (7,0g). Hiéu suit
bing 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 (EI, m/z): 368,0 [M-H]J".

Budc H: Natri bohydrua (50mg, 1,32mmol) dugc cho vao dung dich chira hop
chit c6 cong thie 19 (50mg, 0,135mmol) trong metanol (5ml), va hon hop thu dugc
duge khudy trong 0,5 gid & nhiét do trong phong va cho thém natri bohydrua (50mg,
1,32mmol). Hdn hop nay duoc khudy trong 0,5 gid, cho thém nuéc (20ml), diéu chinh
bang dung dich axit xitric 2M trong nudc cho dén khi gia tri @6 pH ndm trong khoang tir
5 dén 6, chiét bang etyl axetat/THF (véi ty 1é theo thé tich 7/1, 30mlx3), va am kho
bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam, va san phim
duoc tinh ché bang cach sic ky nhanh (ry silicagel c& 200-300 mesh, duoc rira giai
bang hdn hop etyl axetat:ete diu mo:THF theo ty 1& nam trong khoang tir 10:30:1 dén
20:10:1) dé thu duogc hop chit
3-bromo-5-[(2-etylimidazo-[1,2-a]pyridin-3-yl)hydroxymetyl]-2-
hydroxybenzonitril (c6 cong thuc 20). 'H NMR (DMSO-d6, 400 MHz) & 8,18 (d,J = 7,2
Hz, 1H), 7,66 (d, ] = 1,6 Hz, 1H), 7,52-7,50 (m, 2H), 7,24-7,20 (m, 1H), 6,84-6,82 (m,
1H), 6,33 (s, 1H), 6,23 (s, 1H), 2,71 (q, J = 7,6 Hz, 2H), 1,24 (t, J = 7,6 Hz, 3H). MS (EI,
m/z): 372,1 [M+H]".

Phwong an 5: Tong hop hop chat 5-[(2-etylimidazo[1,2-a]
pyridin-3-yl)hydroxymetyl]-2-hydroxybenzonitril (c6 cong thic 21)

CN
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Hop chit c6 cong thie 18 duoc sir dung 1am nguyén liéu, va phuong phap didu
ché hop chét c6 cong thirc 21 duge tién hanh theo buéc H trong Phuong 4n 4. 'H NMR
(DMSO-d6, 400 MHz) 6 8,14 (d, J = 6,8 Hz, 1H), 7,48-7,45 (m, 2H), 7,25-7,22 (m, 1H),
7,18-7,14 (m, 1H), 6,85-6,83 (m, 1H), 6,78-6,74 (m, 1H), 6,16 (s, 1H), 2,71 (q, J = 7,6
Hz, 2H), 1,24 (t, J=7,6 Hz, 3H). MS (EI, m/z): 294,1 [M+H]".

Phwong 4n 6: Tong hop hop chat 2,6-dibromo-4-[(6-etylimidazo
[2,1-b]thiazol-5-yl)-hydroxymetyl]phenol (c6 cong thic 22)

Br Br
0 OH NaBH, HO S ) OH
N~ Br /NN Br
s qx
8 22

Hop chét ¢6 cong thirc 8 duogc sir dung 1am nguyén lidu, va phuong phép didu
ché hop chét c6 cong thirc 22 duge tién hanh theo budc H trong Phuong 4n 4. 'H NMR
(DMSO-d6, 400 MHz) 6 9,93 (s, 1H), 7,52 (d, ] = 4,8 Hz, 1H), 7,46 (s, 2H), 7,12 (d, ] =
4,4 Hz, 1H), 6,24 (s, 1H), 6,02 (s, 1H), 2,59 (q, ] = 7,6 Hz, 2H), 1,17 (t, ] = 7,6 Hz, 3H).
MS (EI, m/z): 432.9 [M+H]".

Phwong 4n 7: Tong hop hop chat 2,6-dibromo-4-[(2-etylimidazo
[1,2-a]pyrazin-3-yl)-hydroxymetyl]phenol (c6 cong thirc 23)

Br

%\N R Br
N \N

12

Hop chét ¢6 cong thire 12 dwoc sit dung 1am nguyén liéu, va phuong phép diéu
ché hop chét c6 cong thirc 23 duge tién hanh theo budc H trong Phuong 4n 4. 'H NMR
(DMSO-d6, 400 MHz) & 9,98 (s, 1H), 8,97 (d, J = 1,2 Hz, 1H), §,27-8,26 (m, 1H), 7,81
(d,J = 4,4 Hz, 1H), 7,47 (s, 2H), 6,46 (d, ] = 4,4 Hz, 1H), 6,30 (d, J = 4,0 Hz, 1H), 2,75
(g, J=7,6 Hz, 2H), 1,24 (t, ] = 7,6 Hz, 3H). MS (EL, m/z): 425,9 [M-H].

Phwong 4n 8: Tong hop hop chat 2-bromo-4-[(2-etyl-6-tloimidazo
[1,2-a]pyridin-3-yl)hydroxymetyl]-6-flophenol (cé cong thuc 28)
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Budc A: hop chit 2-amino-5-flopyridin (2,5g, 22,3mmol) va trietylamin (2,71g,
26,8mmol) dugc hoa tan trong diclometan (25ml) va cho thém nhé giot propionyl clorua
(2,17g, 23,5mmol) trong bé nude-nude da, va hon hop thu dugc duoc lam Am tu dong
dén nhiét do trong phong va khudy qua dém. Hon hop nay dugc cho thém nude (40ml)
va chiét bang diclometan (40mlx3), va pha hitu co két hop dugc rira bang nude mubi
(30ml) va lam khé bing natri sulfat khan. Dung méi dugc lam bay hoi dudi 4p suét
giam, va san pham duogc tinh ché bang cach sic ky nhanh (ray silicagel ¢ 200-300
mesh, duoc rira giai bang hdn hop etyl axetat: ete dau mo véi ty 18 1:5) dé thu dugc hop
chét N-(5-flopyridin- 2-yl)-propionamit (cé cong thic 24) (3,04g). Hiéu sudt biang
81,1%.

Budc B: NBS (977mg, 5,49mmol) dugc cho thém tung phan vao dung dich chira
3-flo-4-hydroxyaxetophenon (806mg, 5,23mmol) trong DMF (10ml), va hdn hop thu
duogc dugc khuéy qua dém ¢ nhiét do trong phong. Hén hop nay duoc cho thém nudce
(50ml) va chiét bang etyl axetat (50mlx3), va pha hitu co két hop duge ria lan lugt bang
nude (30mlx3) va nude mudi (30ml) va duge lam kho bang natri sulfat khan. Dung mdi
dugc 1am bay hoi dudi ap sudt giam, va san phim duoc tai két tinh v6i hdn hop ete dau
mo/etyl axetat dé thu dugc hop chét 3-bromo-5-flo-4-hydroxyaxetophenon (cé cong
thirc 25) (1,0g). Hiéu suét bang 82,0%.

Budce C: Dung dich chira brom (824mg, 5,16mmol) trong metanol (Sml) dugc
cho thém nho giot vao dung dich chira hop chat ¢6 cong thic 25 (1,0g, 4,29mmol) trong
metanol (20ml), va hdn hop thu duoc duoc khudy qua dém & nhiét do trong phong. Hon
hop nay dugc cho thém nude (60ml) va chiét bang etyl axetat (60mlx3), va pha hitu co
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két hop duogc rira bang nude mudi (30ml) va lam kho bang natri sulfat khan. Dung moi
duoc 1am bay hoi duéi 4p sudt giam, va san phim dugc tinh ché bang cach sic ky nhanh
(ray silicagel ¢d 200-300 mesh, dugc rira giai bang hon hop etyl axetat: ete dau mo theo
ty 16 1:5) dé thu dwoc hop chit 2-bromo-1-(3-bromo-5-flo-hydroxyphenyl)etanon (c
cong thirc 26) (940mg). Hiéu suit bang 70,2%.

Budce D: Hon hop cta hop chat c6 cong thic 24 (210mg, 1,25mmol), hop chét co
cong thire 26 (300mg, 0,962mmol) va N-metylpyrolidon (10ml) dugc khudy qua dém &
nhiét dd 150°C. Hon hop nay dugce lam ngudi dén nhiét do trong phong, cho thém nude
(50ml), diéu chinh bang dung dich natri bicacbonat bdo hoa trong nuéc cho dén khi gia
tri d6 pH ndm trong khoang tir 7 dén 8, va diéu chinh bang dung dich axit xitric 2M
trong nudc cho dén khi gia tri d6 pH nim trong khoang tir 5 dén 6. Hon hop nay duoc
chiét bang etyl axetat (50mlx3) va lam kho bang natri sulfat khan. Dung méi duoc lam
bay hoi dudi ap sudt giam, va san pham duoc tinh ché bang cach sic ky nhanh (ray
silicagel c& 200-300 mesh, dugc rira giai bang hdn hop etyl axetat: ete dau moé véi ty 1é
nam trong khoang tir 1:25 dén 1:5) dé thu dugc hop chét
(3-bromo-5-flo-4-hydroxyphenyl)(2-etyl-6-floimidazo[ 1,2-a] pyridin-3-yl)metanon (c6
cong thirc 27). '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, ] = 7,5 Hz, 2H), 1,18
(t, J=7,5Hz, 3H). MS (EI, m/z): 379,0 [M-H]".

Budce E: Natri bohydrua (801ﬁg, 2,11mmol) va lithi clorua (14mg, 0,330mmol)
dugc cho thém vao dung dich chira hop chét c6 cong thirc 27 (80mg, 0,210mmol) trong
metanol (10ml), va hdn hop thu duge dugc khuéy trong 2,5 gio & nhiét do 35°C. Hon
hop nay dugc cho thém nudc (20ml), diéu chinh bang dung dich axit xitric 2M trong
nuée cho dén khi gia tri d6 pH nam trong khoang tur 5 dén 6, va chiét bang etyl axetat
(30mlx3). Pha hitu co két hop duogc rira bang nudc mudi (20ml) va lam kho bang natri
sulfat khan. Hon hop nay dugce loc bang tam silicagel ngin, dung moi dugc lam bay hoi
dudi 4p suat giam, va san phdm duoc tai két tinh bang hdn hop etyl axetat/ete ddu mo dé
thu duoc hop chit
2-bromo-4-[(2-etyl-6-floimidazo[ 1,2-a]pyridin-3-yl)-hydroxymetyl]-6-flophenol (co
cong thirc 28). '"H NMR (DMSO-d6, 400 MHz) § 10,43 (s, 1H), 8,27-8,25 (m, 1H),
7,59-7,56 (m, 1H), 7,31-7,25 (m, 2H), 7,15-7,12 (m, 1H), 6,33 (d, ] = 4,0 Hz, 1H), 6,21
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(d, J = 4,0 Hz, 1H), 2,66 (q, J = 7,6 Hz, 2H), 1,21 (t, ] = 7,6 Hz, 3H). MS (EI, m/z):
383,0 [M+H]".

Phwong 4n 9: Toéng hop hop chat 2,6-dibromo-4-[(2-etylpyrazolo
[1,5-a]pyridin-3-yl)-hydroxymetyl]phenol (cé cong thuc 35)
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Budc A: Hon hop cia hop chat 1-aminopyridini iodua (15,54g, 70,0mmol), etyl
2-pentynoat (9,72g, 77,1mmol), kali cacbonat (21,26g, 154mmol) va DMF (150ml)
duoc khudy trong 4,5 gid' ¢ nhiét do trong phong. Hon hop nay duge cho thém nudc
(450ml) va loc, va banh loc duoc rira bing nude (100ml) dé thu duge hop chat etyl
2-etylpyrazolo[1,5-a]-pyridin-3-format (c6 cong thirc 29) (12,25g). Hop chéit nay dugc
str dung truc tiép trong phan tng tiép theo ma khong can lam kho.

Buégc B: Hon hop cua hop chét c6 cong thire 29 dang udt (12,25 g), etanol (30ml),
THF (30ml) va dung dich natri hydroxit 2M trong nude (70ml) duoc khudy qua dém &
60°C. Khoang mot ntra dung moi dugce lam bay hoi dudi ap suit giam, va hon hop nay
dugc cho thém nude (150ml) va didu chinh bing axit clohydric 2M cho dén khi gié tri
do pH nam trong khoang tu 5 dén 6. Hodn hop nay duoc loc dé thu duogc axit
2-etylpyrazolo[1,5-a]pyridin-3-formic (c6 cong thic 30) (10,0g). Hop chit nay duogc su
dung truc tiép trong phan tng tiép theo ma khong can lam kho.

Bude C: hop chat ¢ cong thirc 30 dang udt (5,60g) duoc tao huyén phu trong
nude (100ml) va cho thém axit sulfuric ddm déc (4ml), va hdn hop thu dugce duge khudy
trong 3 gid & nhiét do 80°C. Hon hop nay dugc 1am ngudi dén nhiét do trong phong va

diéu chinh bang dung dich natri hydroxit 2M trong nudc cho dén khi gia tri d6 pH nam
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trong khoang tir 8 ¢én 9. Hon hop nay duoc chiét bang etyl axetat (40mlIx3), va pha hitu
co két hop dugce rira 1an luot bang nude (30ml) va nuéc mudi (20ml) va dugc lam kho
bang natri sulfat khan. Dung méi duoc lam bay hoi dudi ap sudt giam dé thu duoc hop
chit 2-etylpyrazolo[1,5-aJpyridin (cé cong thirc 31) (3,18g). Tong hiéu suat ciia cac
phan ung trong cac budc A, B va C bang 47,7%.

Buéc D: Hdn hop cua hop chit co cong thic 31 (584mg, 3,99mmol),
4-metoxybenzoyl clorua (680mg, 3,99mmol) va nhom triclorua (800mg, 6,0mmol) dugc
khudy qua dém ¢ nhiét do 100°C. Hon hop nay dugc lam ngudi mot chut, cho thém etyl
axetat (30ml) va nudc (30ml), va didu chinh bang dung dich natri hydroxit 2M trong
nude cho dén khi gia tri do pH nam trong khoang tr 9 dén 10. Hon hop nay tach 16p, va
16p hitu co dugce thu gom. Pha nudc dugc chiét bang etyl axetat (30mlx2), va pha hitu
co két hop duoc rira bang nudc mudi (20ml) va lam khé bang natri sulfat khan. Dung
mdi duge 1am bay hoi dudi p sudt giam, va san phdm duoc tinh ché bang cach sac ky
nhanh (riy silicagel c¢d 200-300 mesh, duoc rua giai bang hdn hop etyl axetat: ete dau
mé v6i ty 1& nam trong khoang tur 1:30 dén 1:10) dé thu dugc hop chat
(2-etylpyrazolo[1,5-a]pyridin-3-yl) (4-metoxyphenyl)metanon (c6 cong thic 32)
(305mg). Hiéu suét bang 27,3%. 'H NMR (DMSO-d6, 300 MHz) & 8,79 (d, ] = 6,9 Hz,
1H), 7,66 (d, J = 8,7 Hz, 2H), 7,44-7,39 (m, 1H), 7,33-7,30 (m, 1H), 7,08-7,03 (m, 3H),
3,86 (s, 3H), 2,84 (q, J = 7,5 Hz, 2H), 1,21 (t, J = 7,5 Hz, 3H).

Budc E: natri hydrua 60% (218mg, 5,45mmol) dugc cho thém tirng phan vao
dung dich chtra etanthiol (338mg, 5,44mmol) trong DMF (3ml), hon hop phan Gmg nay
duoc khudy trong khoang 5 phut va sau dé duge cho thém dung dich chira hop chat ¢6
cong thic 32 (305mg, 1,09mmol) trong DMF (3ml), va hon hop thu duge duge khuay
trong 2 gio & nhiét do 120°C. Hon hop nay dugce 1am ngudi dén nhiét do trong phong,
cho thém nude (30ml) va didu chinh bang axit clohydric lodng cho dén khi gia tri o pH
nim trong khoang tir 7 dén 8. Sau d6, hon hop nay duoc chiét bang etyl axetat (30mlx3),
va pha hiru co két hop duogc rira 1an luot bang nudc (20mlx3) va nudc mudi (20ml) va
lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap sudt giam dé thu
duoc hop chit (2-etylpyrazolo[1,5-a]pyridin-3-yl) (4-hydroxyphenyl)metanon (c6 cong
thirc 33) (420mg). Hop chat nay dugc sir dung truc tiép trong phan ung tiép theo ma
khong can tinh ché. 'H NMR (DMSO-d6, 300 MHz) & 10,22 (s, 1H), 8,76 (d, J = 6,6 Hz,
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1H), 7,56 (d, ] = 8,4 Hz, 2H), 7,42-7,31 (m, 2H), 7,05-7,01 (m, 1H), 6,87 (d, J = 8,4 Hz,
2H), 2,84 (q, J = 7,5 Hz, 2H), 1,20 (t, ] = 7,5 Hz, 3H). MS (EL, m/z): 265,1 [M-H].

Budc F: Dung dich chira brom (67mg, 0,419mmol) trong axit axetic (1ml) dugc
cho thém nho giot vao dung dich chira hgp chét c¢6 cong thirc 33 (73mg) va natri axetat
khan (46,3mg, 0,564mmol) trong axit axetic (5ml), va hon hop thu duoc duge khudy
qua dém & nhiét do trong phong. Dung dich natrihydro sulfit loang trong nudc duge cho
thém nho giot vao hdn hop phéan g cho dén khi mau nhat dan. Dung mdi dugc lam
bay hoi dudi ap suat giam, va hon hop phan ang duge cho thém luong nuéce thich hop
va didu chinh bang dung dich natri bicacbonat bdo hoa trong nudc cho dén khi gi tri do
pH nam trong khoang tir 7 dén 8. HOn hop nay duoc chiét bang etyl axetat (40mlx2) va
lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap suit giam, va san
pham dugc tinh ché bang cach sic ky nhanh (ray silicagel ¢& 200-300 mesh, duoc rira
giai bang hon hop etyl axetat: ete dau mo theo ty 1& nam trong khoang tir 1:20 dén 1:1)
d& thu duoc hop chat
(3,5-dibromo-4-hydroxyphenyl)(2-etylpyrazolo[ 1,5-a]pyridin-3-yl)metanon (c6 cong
thirc 34) (60mg). Tdng hiéu suat ctia cac phan (mg trong budc A va B 1a 75,4%. 'H
NMR (DMSO-d6, 300 MHz) 6 10,77 (s, 1H), 8,81 (d, ] = 6,9 Hz, 1H), 7,80 (s, 2H),
7,50-7,40 (m, 2H), 7,12-7,07 (m, 1H), 2,82 (q,J = 7,5 Hz, 2H), 1,23 (t, ] = 7,5 Hz, 3H).
MS (EI, m/z): 420,9 [M-H]".

Buéc G: Natri bohydrua (143mg, 3,78mmol) duoc cho thém vao hdn hop cla
hop chét ¢é cong thirc 34 (160mg, 0,377mmol), metanol (15ml) va nudc amoniac dam
dac (5ml). Hon hop thu duge dugc dun hdi luu va khudy trong 0,5 gio, cho thém natri
bohydrua (143mg, 3,78mmol) va khudy lién tuc trong 0,5 gid, va dugc cho thém natri
bohydrua (143mg, 3,78mmol) va duoc khudy lién tuc trong 1 gi & nhiét do nay. Hoén
hop dugc lam ngudi dén nhiét do trong phong, cho thém nudc (20ml), diéu chinh bing
dung dich axit xitric 2M trong nudc cho dén khi gia tri do pH nam trong khoang tir 5
dén 6, va chiét bang etyl axetat (30mlx3). Pha hitu co két hop dugc rira bang nudce mubi
(20ml) va lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi duéi ap sut
giam, va san pham dugc tinh ché biang cach sic ky nhanh (rdy silicagel c¢& 200-300
mesh, rira giai bang hdn hop etyl axetat: ete diu mo véi ty 18 1:5) dé thu duoc hop chat

2,6-dibromo-4-[(2-etylpyrazolo [1,5-a]pyridin-3-yl)hydroxymetyl]-phenol (c6 cong thirc
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35). "H NMR (DMSO-d6, 400 MHz) 5 9,84 (s, 1H), 8,55-8,54 (m, 1H), 7,46-7,43 (m,
3H), 7,14-7,10 (m, 1H), 6,79-6,76 (m, 1H), 5,98 (d, ] = 4,0 Hz, 1H), 5,88 (d, J = 4,0 Hz,
1H), 2,72 (q, J = 7,6 Hz, 2H), 1,18 (t, J = 7.6 Hz, 3H). MS (EI, m/z): 425,0 [M-H]".

Phwong 4n 10: Tong hop hop chét 2,6-dibromo-4-
[(6-bromo-2-etylimidazo[ 1,2-a]-pyridin-3-yl)hydroxymetyl]phenol (cé cong thirc 40)

OE

t
HaN— / Br Q OMe
/O/U\ /O)J\/U\/ — > BPBr AN
N \N
37
Br Br
Oy [~ )roH = OH
BBr3 N\ / Bry Q / OH NaBH,4 HO
———> Br. SN —_— \ Br
c g\ D BNy A\ Br E ZON Br
= N = XN \
38 39 40

Budc A: natri hydrua 60% (1,68g, 42mmol) duoc cho thém tirng phan vao dung
dich chtra p-metoxyaxetophenon (3,0g, 20,0mmol) trong DMF (15ml) & nhiét do nim
trong khoang tir -10°C dén 0°C. Sau khi cho thém, hdn hop duge khudy lién tuc trong
40 phut & nhiét do nay va sau d6 dugc cho thém nho giot etyl propionat (2,04g,
20mmol). Sau do, hdn hop nay dugc 1am 4m dén nhiét do trong phong va khudy qua
dém. Hon hop nay dwoc cho thém nudc (60ml) va chiét bang etyl axetat (30mlx3), va
pha hitu co két hop duoc ria bing nudc mudi (20mlx2) va lam kho bang natri sulfat
khan. Dung méi dugc lam bay hoi dudi ap sudt giam, va san pham duoc tinh ché bang
cach sic ky nhanh (ray silicagel c& 200-300 mesh, duoc rira giai bang hon hop etyl
axetat: ete dau moé voi oty 1é 1:30) d@ thu dwoc hop chat
1-(4-metoxyphenyl)pentan-1,3-dion (c6 cong thiic 36) (3,16g). Hiéu suat bang 76,6%.

Budc B: 2-amino-5-bromopyridin (1,3g, 7,51mmol) va hop chét c6 cong thic 36
(1,86g, 9,02mmol) dugc hoa tan trong THF (26ml), va hdn hop nay duoc cho thém lan
luot iodobenzendiaxetat (2,9g, 9,00mmol) va san pham ete hoéa bo triflorua dietyl
(220mg, 1,55mmol) trong bé nuéc-nudc da, sau do duoc lam 4m dén nhiét do trong
phong va khudy qua dém. Hon hop nay dugc cho thém nude (30ml), didu chinh bang
dung dich natri bicacbonat bao hoa cho dén khi gi4 tri d6 pH nim trong khoang tir 7 dén
8, va dugc chiét béng etyl axetat (30ml»3). Pha hiru co két hop duogc rura béng nudc

mubi (20ml) va lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap
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suét giam, va san pham dugc tinh ché bang cach sac ky nhanh (ray silicagel c¢& 200-300
mesh, dugc rira giai bang hdn hop etyl axetat: ete diu mo theo ty 1& 1:30) dé thu duoc
hop chéat (6-bromo-2-etylimidazo [1,2-a]pyridin-3-yl)(4-metoxyphenyl)metanon (co
cong thire 37) (575mg). Hiéu suat bang 21,3%.

Quy trinh thr nghiém trong budce C va D dugce tién hanh giong nhu bude C va D
trong Phuong an 1.

Quy trinh thtr nghiém trong budc E duoc tién hanh gidng nhu buéc H trong
Phuong 4an 4, wva thu duoc hop chat  2,6-dibromo-4-[(6-bromo-2-
etylimidazo[1,2-a]pyridin-3-yl) hydroxymetyl]phenol (c6 cong thac 40). 'H NMR
(DMSO-d6, 400 MHz) & 9,98 (s, 1H), 8,40 (d, J = 1,2 Hz, 1H), 7,55-7,48 (m, 1H), 7,45
(s, 2H), 7,35-7,32 (m, 1H), 6,38 (d, J = 4,0 Hz, 1H), 6,26 (d, ] = 4,0 Hz, 1H), 2,60 (q, J
=7,6 Hz, 2H), 1,18 (t, J = 7,6 Hz, 3H). MS (EI, m/z): 502,9 [M-H]".

Phwong an 11: Tong hop hop chét 2,6-dibromo-4- {[2-etyl-7-(triflometyl)-

imidazo[ 1,2-a]pyridin-3-ylJhydroxymetyl} phenol (c6 cong thic 41)
Br

HO OH
2\ \ Br
Fsc” > N
41

Phuong phap diéu ché hop chét co cong thire 41 dugce tién hanh theo Phuong an
10, trong d6 hop chat 2-amino-3-bromopyridin trong budc B ctua Phuong an 10 duoc
thay thé bang hop chat 2-amino-4-triflometylpyridin. '"H NMR (DMSO-d6, 400 MHz) &
8,39 (d, J = 7,2 Hz, 1H), 8,00 (s, 1H), 7,44 (s, 2H), 7,12-7,10 (m, 1H), 6,54 (s, 1H), 6,46
(s, 1H), 6,30 (s, 1H), 2,76 (q, ] = 7,6 Hz, 2H), 1,25 (t, ] = 7,6 Hz, 3H). MS (EI, m/z):
4949 [M+H]".

Phuong 4n 13: Toéng hop hop chat 2,6-dibromo-4-[(2-etylimidazo[1,2-a]
pyridin-3-yl)-metyl]phenol (cé cong thirc 47)
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Buéc A: Hdn hop cua hop chit cé cong thie 13 (300mg, 2,0mmol),

2-bromo- 1-(4-metoxyphenyl)etanon (460mg, 2,0mmol) va metylbenzen (10ml) dugc
dun hoi luu va khudy trong 48 gio. Hon hop nay duge lam ngudi dén nhiét do trong
phong, cho thém nudc (30ml) va diéu chinh bang dung dich kali cacbonat bdo hoa trong
nude cho dén khi gia tri ¢ pH nam trong khoang tir 8 dén 9. Hon hop nay dugc chiét
bang etyl axetat (40mlx3) va lam kho bang natri sulfat khan. Dung méi dugc lam bay
hoi dudi 4p suét giam, va san pham dugc tinh ché bang cach sic ky nhanh (rdy silica gel
¢& tir 200 dén 300 mesh, duoc rira giai bang hdn hop etyl axetat: ete dau mé theo ty 1¢
ndm trong khoang tr  1:30 dén 1:1) d& thu dugc hop chat
(2-etylimidazo[1,2-a]pyridin-3-yl)(4-metoxyphenyl)-metanon  (c6 cong thic 43)
(254mg). Hiéu sudt bing 45,3%. '"H NMR (DMSO-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, J = 7,5 Hz, 2H), 1,11 (t, J = 7,5 Hz, 3H). MS (El, m/z): 281,1
[M+H]".

Budc B: Natri bohydrua (267mg, 7,06mmol) dugc cho thém ting phén vao dung
dich chtra hop chit c6 cong thic 43 (1,32g, 4,71mmol) trong metanol (20ml). Sau khi
cho thém, hén hop nay duge khudy lién tuc trong 20 phut. Hon hop nay duge cho thém
nude (100ml), va mot luwong 1én chét ran duoc tach ra. Hon hop nay duoc loc, va banh
loc duogc hoa tan bang etyl axetat (120ml). Dung dich tao thanh dugc rtra bang nudc
mudi (30ml) va lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap
sudt giam dé thu duoc hop chat (2-etylimidazo[1,2-a]pyridin
-3-yl)(4-metoxyphenyl)metanon (c6 cong thirc 44) (1,29g). Hiéu suét bang 97,0%. 'H
NMR (DMSO-d6, 400 MHz) & 8,14-8,12 (m, 1H), 7,48-7,45 (m, 1H), 7,24 (d, J = 8,4
Hz, 2H), 7,16-7,12 (m, 1H), 6,90-6,88 (m, 2H), 6,74-6,72 (m, 1H), 6,23 (s, 1H), 6,07 (s,
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1H), 3,72 (s, 3H), 2,74 (q, J = 7,6 Hz, 2H), 1,26(t, ] = 7,6 Hz, 3H).

Budc C: Hop chat trietylsilican (1,31g, 11,3mmol) dugc cho vao dung dich chira
hop chéit c6 cong thuc 44 (1,06g, 3,75mmol) va san pham ete hoa bo triflorua dietyl
(2,66g, 18,7mmol) trong diclometan (40ml), va hon hop thu dugc dugc khudy trong 3
gio & nhiét do trong phong. Hon hop nay duoc cho thém nude (40ml) va diéu chinh
bang dung dich natri bicacbonat bdo hoa cho dén khi gid tri d6 pH nam trong khoang tir
7 dén 8. Hdn hop nay tach 16p, pha nudc dugc chiét bang diclometan (40mlx2), va pha
hitu co két hop dugc ria bang nude mudi (30ml) va lam kho bang natri sulfat khan.
Dung moi dugc lam bay hoi dudi ap sudt giam, va san pham duoc tai két tinh v6i hon
hop ete diclometan/ete dau mo dé thu duoc hop chat
2-etyl-3-(4-metoxybenzyl)imidazo[1,2-a]pyridin (cé cong thuc 45) (896mg). Hiéu sudt
bang 89,7%.

‘Quy trinh thir nghiém trong buédc D va E dugc thuc hién theo bude C va D trong
Phuong 4n 1 dé& thu duoc hop chét 2,6-dibromo-4-[(2-etylimidazo [1,2-a]pyridin-
3-yl)metyl]phenol (c6 cong thuc 47). 'H NMR (DMSO-d6, 400 MHz) & 9,84 (s, 1H),
8,15 (d, ] = 6,8 Hz, 1H), 7,49 (d, J = 8,8 Hz, 1H), 7,29 (s, 2H), 7,20-7,16 (m, 1H),
6,86-6,83 (m, 1H), 4,25 (s, 2H), 2,75 (q, ] = 7,6 Hz, 2H), 1,25 (t, ] = 7,6 Hz, 3H). MS
(EL, m/z): 409,0 [M-H]".

Phwong 4n 14: Toéng hop hop chat (3,5-dibromo-4-hydroxyphenyl)
(6-etylimidazo-[2,1-b][1,3,4]thiadiazol-5-yl)metanon (cé cong thic 49)

Br Br
Br
HO 5 o OH
| POCI, <N\N SN B
/ \/\\

NN
LS\>‘NH2 + /NTO}A\ — L

>~ N- Br
-
48 49

Phuong phéap didu ché hop chit co cong thic 49 duoc tién hanh theo céc bude A
va B trong Phuong 4n 2, trong d6 hop chat 2-aminothiazol trong budc A cta Phuong 4n
2 duoc thay thé bing hop chit 2-amino-1,3,4-thiadiazol va hop chét
2-bromo-1(4-metoxyphenyl)etanon dugc thay thé bing hop chat 2-bromo-1-
(3,5-dibromo-4-metoxyphenyl)etanon. 'H NMR (DMSO-d6, 400 MHz) § 9,23 (s, 1H),
7,84 (s, 2H), 2,69 (q, J = 7,6 Hz, 2H), 1,22 (t, J = 7,6 Hz, 3H). MS (EI, m/z): 429,8
[M-H]J".
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Phwong #4n 15: Toéng hop hop chit 2-bromo-4-(2-etylimidazo [1,2-a]
pyridin-3-yl)-hydroxymetyl-6-metylphenol (c6 cong thirc 54)

A e
OMe 0 (N:LN)K/ 0 OMe
M _Br Br H
A Br MeO 13 Z>N
| -_— . o —_— AN

P~ A B N \N
50 51
Br Br
0 OH N OH HO OH
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A S
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52 53 54

Budc A: Dung dich chira hop chit bromoaxetyl bromua (9,9g, 49,0mmol) trong
diclometan (10ml) duogc cho thém nho giot vao dung dich chtra 2-metylanisol (5,0g,
40,9mmol) va nhom triclorua (6,0g, 45,0mmol) trong diclometan (40ml) trong khoang
20 phit & nhiét d6 nim trong khoang tir 0°C dén 5°C. Sau khi cho thém, hdon hop thu
duoc duoc khudy lién tuc trong 2,0 gio' & nhiét do nay. Hon hop phan tng duge rét vao
lugng nudce da thich hop trong theo cac mé va chiét bang diclometan (60mlx3). Pha hiru
co két hop dugc rira lan luot bang nude (30ml), dung dich natri bicacbonat bdo hoa
trong nudc (30mlx2), nude (30ml) va nude mudi (30ml) va sau d6 duge lam kho bang
natri sulfat khan. Pha hitu co duge loc bing cot silicagel ngan. Dung moi duoc lam bay
hoi duéi 4p suét giam, va san phidm dugc tinh ché biang cach sic ky nhanh (rdy silicagel
¢d 200-300 mesh, duoc rira giai bang hon hop etyl axetat: ete diu mo véi ty 1é nam
trong  khoang tr 1:100 dén  1:30) dé thu duoc hop  chét
2-bromo-1-(3-metyl-4-metoxyphenyl)etanon (c6 cong thuc 50) (3,0g). Hicu suit bang
30,2%.

Bude B: Hon hop ctia hop chét ¢6 cong thirc 13 (1,85g, 12,3mmol), hop chét cé
cong thie 50 (3,0g, 12,3mmol) va metylbenzen (30ml) dugc dun hdi luu va khudy qua
dém. Hon hop nay dugce lam ngudi dén nhiét do trong phong, cho thém nudc (50ml) va
diéu chinh bang dung dich kali cacbonat 2M trong nudc cho dén khi gia tri do pH nam
trong khoang tir 8 dén 9. Hon hop nay duoc chiét bang diclometan (60mlx3) va lam kho
bing natri sulfat khan. San phdm nay duoc tinh ché bang cch sic ky nhanh (ray silica
gel ¢ tir 200 dén 300 mesh, dugc rira gidi bang hdn hop etyl axetat: ete dau mo voi ty 1é

nim trong khoang tr  1:10 dén 1:5) dé thu dugc hop chat
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(3-metyl-4-metoxyphenyl)(2-etylimidazo [1,2-a]pyridin-3-yl)- metanon (c6 cong thirc
51) (1,7g). Hiéu suat bang 47,0%.

Budc C: Dung dich chtra bo tribromua 1,0M trong metylbenzen (6,8ml) dugc cho
thém nho giot vao dung dich chua hop chét ¢ cong thirc 51 (800mg, 2,72mmol) trong
diclometan khan (20ml) trong bé nudc-nuée da, va hon hop thu duge duge khudy trong
6 gid trong bé nudc-nude da. Hon hop phan tng ndy dugc rét vao luong nudce da thich
hop va didu chinh bang dung dich natri bicacbonat bdo hoa trong nudc cho dén khi gia
tri 46 pH nam trong khoang tir 7 dén 8. Hon hop nay dugc chiét bing etyl axetat
(40mlIx2) va lam kho bing natri sulfat khan. Dung méi dugc lam bay hoi dudi ap suét
giam, va san pham dugc tinh ché bang cach sic ky nhanh (rdy silicagel c& 200-300
mesh, duoc ria giai bang hdn hop etyl axetat: ete diu mo vdi ty 16 ndm trong khoang tir
1:5 dén 2:1) dé thu duogc hop chét
(3-metyl-4-hydroxyphenyl)(2-etylimidazo[ 1,2-a]pyridin-3-yl)metanon (c6 cong thirc 52)
(630mg). Hiéu suit bang 82,6%.

Budgc D: NBS (440mg, 2,47mmol) duoc cho thém ting phan vao dung dich chia
hop chét c6 cong thirc 52 (630mg, 2,25mmol) trong DMF (10ml), va hdn hop thu duge
duoc khudy trong 1 gio' & nhiét do trong phong. Hon hgp nay dugce cho thém nudc
(40ml), chiét bang etyl axetat (30mlx3) va lam kho bang natri sulfat khan. Dung moi
dugc 1am bay hoi dudi ap sut giam, va san phdm duoc tinh ché bang cach sic ky nhanh
(ray silicagel ¢ 200-300 mesh, duoc rua giai bang hon hop etyl axetat: ete dau mo véi
ty 16 nam trong khoang tur 1:3 dén 1:1) dé thu duoc hop chét
(3-bromo-4-hydroxy-5-metylphenyl)-(2-etylimidazo [1,2-a]pyridin-3-yl) metanon (co
cong thire 53) (625mg). Hiéu suat bang 77,3%.

Quy trinh thtr nghiém trong budce E duoc thuc hién theo buéc H trong Phuong an
4 dé thu duoc hop chit 2-bromo-4-(2-etylimidazo[1,2-a] pyridin-3-yl)hydroxymetyl-
6-metylphenol (cé cong thirc 54). "H NMR (DMSO-d6, 400 MHz) 6 9,07 (s, 1H), 8,04
(d, ] = 6,8 Hz, 1H), 7,50 (d, J] = 8,8 Hz, 1H), 7,26-7,17 (m, 2H), 6,97 (s, 1H), 6,80-6,77
(m, 1H), 5,86 (s, 1H), 2,77 (q, ] = 7,6 Hz, 2H), 2,16 (s, 3H), 1,25 (t, ] = 7,6 Hz, 3H). MS
(El, m/z): 360,0 [M-H]".

Phwong 4&n 17: Tong hop  hop chdt  2,6-dibromo-4-{(2-etyl-
7-metoxyimidazo[ 1,2-a]-pyridin-3-yl)hydroxymetyl} phenol (c6 cong thuc 64)
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Budc A: hop chéat 2-amino-4-metoxypyridin (4,9g, 39,5mmol) va trietylamin
(4,4g, 43,5mmol) dugc hoa tan trong tetrahydrofuran (30ml) va cho thém nhé giot
propionyl clorua (4,0g, 43,5mmol) trong bé nudc-nude da, va hon hop thu duoc duoc
khudy qua dém & nhiét do trong phong. Hon hop nay duoc cho thém nude (100ml) va
chiét bang etyl axetat (60mlx3), pha hitu co két hop duoc rira bang nudc mubi (30ml),
va dung moi dugc lam bay hoi dudt ap suat giam. Kali cacbonat (4,1g, 29,7mmol),
metanol (50ml) va nudc (12ml) duge cho thém vao san pham, va hon hop thu dugc
duoc khudy trong 1 gio & nhiét do trong phong. Dung mdi dugc lam bay hoi dudi ap
sudt giam, hon hop nay duge cho thém nude (20ml) va chiét bang etyl axetat (30mlx3),
va pha hitu co két hop dugce rira bang nude mudi (15ml) va lam kho bang natri sulfat
khan. Dung moéi dugc lam bay hoi dudi ap sut giam dé thu duoc hop chat
N-(4-metoxypyridin-2-yl)-propionamit (cé cong thic 59) (4,85g). Hiéu suit bang
68,2%.

Buéc B: HOn hop ciia hop chat cé cong thic 59 (4,85g, 26,9mmol),
2-bromo- 1-(4-metoxyphenyl)etanon (6,14g, 26,9mmol) va metylbenzen (50ml) dugc
dun héi luu va khudy qua dém. Hon hop nay dugc lam ngudi dén nhiét do trong phong,
cho thém nude (50ml) va didu chinh bang dung dich kali cacbonat 2M cho dén khi gia
tri 46 pH nam trong khoang tir 8 dén 9. Hon hop nay duoc chiét bang diclometan
(70mlx3) va lam kho bang natri sulfat khan. Dung méi dugc lam bay hoi dudi ap suét
giam, va san pham dugc tinh ché bang cach sic ky nhanh (rdy silicagel c& 200-300

mesh, dugc rira giai bang hon hop etyl axetat: ete diu mo voi ty 1é nam trong khoang tir
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1:5 dén 2:3) dé thu dugc hop chét
(2-etyl-7-metoxyimidazo[1,2-a]pyridin-3-yl)(4-metoxyphenyl)metanon (c6 cong thic
60) (900mg). Hiéu suit bing 10,8%. 'H NMR (DMSO-d6, 400 MHz) § 9,08 (d, ] = 7,6
Hz, 1H), 7,67 (d, ] = 8,8 Hz, 2H), 7,17 (s, 1H), 7,08 (d, J = 8,4 Hz, 2H), 6,88-6,86 (m,
1H), 3,91(s, 3H), 3,87 (s, 3H), 2,38 (q, ] = 7,2 Hz, 2H), 1,10 (t, J = 7,2 Hz, 3H).

Budce C: Dung dich chira bo tribromua 1,0M trong metylbenzen (9ml) dugc cho
thém nhé giot vao dung dich chira hop chat cé cong thic 60 (900mg, 2,9mmol) trong
diclometan khan (25ml) trong bé nudc-nuéc d4, va hon hop thu dugc duge khudy qua
dém & nhiét d6 trong phong. Dung dich phan Gng nay dugc rét vao nude da (50ml) va
diéu chinh bang dung dich natri bicacbonat bio hoa trong nuéc cho dén khi gia tri do pH
nim trong khoang tir 7 dén 8. Hon hop nay dugc chiét bang etyl axetat (40mlx3) va lam
kho bang natri sulfat khan. Dung méi duoc 1am bay hoi dudi ap sudt giam, va san pham
duoc tinh ché bing cach sic ky nhanh (rdy silicagel c& 200-300 mesh, dugc rira giai
bang hdn hop metanol: diclometan véi ty 18 nam trong khoang tir 1:50 dén 1:20) dé thu
duoc hop chét (2-etyl-7-hydroxyimidazo[ 1,2-a]pyridin-3-yl) (4-hydroxyphenyl)metanon
(c6 cong thirc 61) (477mg) va hop chat (2-etyl-7-metoxyimidazo[1,2-a]pyridin-3-yl)
(4-hydroxyphenyl)-metanon (c6 cong thic 62) (277mg). Hi¢u suit tuong ung bang
58,3% va 32,2%. Hop chat c6 cong thirc 61: 'H NMR (DMSO-d6, 400 MHz) § 10,83 (s,
1H), 10,22 (s, 1H), 9,06 (d, ] = 7,6 Hz, 1H), 7,54 (d, ] = 8,4 Hz, 2H), 6,89-6,84 (m, 3H),
6,77-6,75 (m, 1H), 2,37 (q, J = 7,6 Hz, 2H), 1,08 (t, ] = 7,6 Hz, 3H). Hop chat c6 cong
thirc 62: 'H NMR (DMSO-d6, 400 MHz) & 10,25 (s, 1H), 9,03 (d, ] = 7,6 Hz, 1H), 7,57
(dd, J = 2,0, 6,8 Hz, 2H), 7,15 (d, ] = 2,4 Hz, 1H), 6,91-6,83 (m, 3H), 3,91 (s, 3H), 2,45
(q,J=7,6 Hz, 2H), 1,11 (t, J = 7,6 Hz, 3H).

Quy trinh thir nghiém trong budc D va E dugc thuc hién theo bude F va G trong
Phuong 4n 9 dé thu duoc hop chét 2,6-dibromo-4-{(2-etyl- 7-metoxyimidazo[1,2-a]
pyridin-3-yl)hydroxymetyl} phenol (c6 cong thirc 64). 'H NMR (DMSO-d6, 400 MHz) &
7,95 (d, I = 7,6 Hz, 1H), 7,40 (s, 2H), 6,87 (s, 1H), 6,52 (d, J = 7,6 Hz, 1H), 6,25 (d, J =
3,6 Hz, 1H), 6,14 (d, ] = 3,6 Hz, 1H), 3,79 (s, 3H), 2,63 (q, J = 7,6 Hz, 2H), 1,22 (t, ] =
7,6 Hz, 3H). MS (EI, m/z): 453,0 [M-H]J".

Phwong an 19: Thu nghiém tac dung e ché su van chuyén axit uric cua cac hop

chat ddi v6i dong té bao chuyén nhiém HEK293-hURAT I
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[. Nguyén liéu

Dong té bao HEK293 duge mua tir Trung tdm tai nguyén té bao ciia Vién khoa
hoc sinh hoc Thugng Hai - Hoc vién khoa hoc Trung Quéc. Plasmit pCMV6-hURAT1
duoc mua tir cong ty Origene Technologies, Inc. Geneticin (G418) dugc mua tur cOng ty
Sangon Biotech Co., Ltd. Poly-lysin dugc mua tir cong ty Sigma-Aldrich Co. LLC.
MC-axit uric dugc mua tr cong ty American Radiolabeled Chemicals, Inc. Natri
gluconat, kali gluconat, canxi gluconat, KH,PO,4, MgSO,, glucoza va HEPES duoc mua
tr cong ty Sinopharm Chemical Reagent Co., Ltd. M6i truong nudi cdy DMEM va
huyét thanh bao thai bd dugc mua tr cong ty Thermo Fisher Scientific Inc.
Benzbromarone dugc mua tir cong ty Sigma-Aldrich Co. LLC.

II. Phuong phap thir nghiém

1. Tao cAu tric cta dong té bao HEK293 c6 su biéu hién cia hURAT1 & muc
cao:

Plasmit pPCMV6-hURAT]1 dugc chuyén nhiém vao cac té bao HEK293, va sau d6
thu duge ching dn dinh bing cach sang loc tinh khang G418 (ndng do cudi bang 500
ng/ml), ching nay c6 mtc do biéu hién clia protein mang van chuyén hURAT1 & mirc
cao. N¢ ciing ¢6 thé dugc str dung cho thir nghiém in vitro cua chét van chuyén axit uric
hURAT1 (Weaver YM, Ehresman DJ, Butenhoff JL, et al. Roles of rat renal organic
anion transporters in transporting perfluorinated cacboxylates with different chain
lengths. Toxicological Sciences, 2009, 113(2):305-314). Cac té bao HEK293 1a té bao
than ctia ph6i ngudi ¢6 hiéu qua chuyén nhidm cao, va 1a dong té bao duoc thiét ké dugc
st dung rat pho bién dé biéu hién cc gen ngoai sinh.

2. Pia ¢6 24 15 ¢6 pha duoc cho thém 200ul poly-lysin 0,1 mg/ml vao mdi 16 va
dia nay duoc dé qua dém. Poly-lysin dugc loai bd ra khoi cac 16. Céc 16 nay duogc lam
sach k¥ bang nudc vo khuan va duge 1am kho dé s dung.

3. Dia c6 24 186 c¢6 phu trén day duoc cho thém cac té bao 6n dinh
HEK293-hURAT1 (2x10° té bao/18). Céc t& bao nay dugc nudi cdy & nhiét do 37°C
trong moéi truong 5% CO, trong 3 ngay.

4. Diéu ché dung dich dém HBSS: cac chit phan mg sau day duoc dinh lugng
theo né)ng dd cudi: natri gluconat 125mM, kali gluconat 4,8mM, canxi gluconat 1,3mM,

KH,PO,4 1,2mM, MgSO,4 1,2mM, glucoza 5,6mM va HEPES 25mM véi nudc da loai ion.
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Dung dich nay duoc tron déu dé thu dugc HBSS (do pH = 7,4). Dung dich dém nay
dugc bao quan & nhiét do -20°C.

5. Dung dich dém HBSS dugc 1am 4m dén nhiét d6 37°C trong bé nudc. Lay dia
6 24 15 chira cac té bao dn dinh HEK293-hURAT1, loai bé méi truong nudi cdy va rira
cac té bao béng HBSS, sau do6 cho thém 160ul HBSS va 20ul hop chit thu nghiém vao
mdi 15. Nong do cudi ctia hop chét thir nghiém trong mdi 18 1a 500nM. L3 ddi ching
trdng chi chtra 1801 HBSS ma khéng ¢ hop chit thir nghiém. Dia nay duoc dé & nhiét
do trong phong trong 10 phut.

6. Mdi 15 nay duoc cho thém 20ul "*C-Axit uric 50uM. Dia ¢6 24 16 nay dugc dé
& nhiét do trong phong trong 20 phut.

7. Dung dich trong mdi 16 duoc loai bo va cac té bao duoc rira béng dung dich
dém HBSS d& duoc lam lanh tir trude. Mdi 16 duge cho thém NaOH 0,2M dé hoa tan
céc t bao. Dung dich chira cac manh té bao dugc thu gom va lugng thich hop cta dung
dich nhép nhay duoc thém vao. Sau do, cuong do chat dong vi phéng xa cua MC-Axit
uric (gia tri s6 1an dém trong mot phit (CPM)) dugc phat hién bang cach st dung thiét
bi phén tich su nhap nhay ca chét 16ng PerkinElmer MicroBeta Trilux 1450.

8. Cong thuc tinh ty 18 tc ché sy van chuyén axit uric ctia cac hop chit duogc thé
hién nhu dudi day (Bang 1), gia tri CPM ciia cac hop chit dugc thir nghiém dugc thé
hién 18 CPM hop chi thir nghiem) V2 €14 tri CPM ctia dbi ching trong duoc thé hién 1a CPM g
chiimg rémg)- T4t ca céc thi nghiém duoc 1ap lai ba lan, va cac két qua dugc tinh trung binh

va do 1éch chuén (standard deviation: SD) dugc tinh toan:

Ty 1€ uc ché (%)(néng do hop chét 500nM) — (CPM(aéi ching tréng)'CPM(hgp chit thir

nghiém))/CPM(déi chung tréng) x100%

I1I. Két qua tht nghiém

Céc két qua cho thdy rang so voi duoc chat dbi ching benzbromarone & nong do
500nM, cac hop chét c6 cong thic 8, 12, 20, 23 va 40 c6 hiéu qua trc ché rat tot ddi véi
su van chuyén axit uric trong dong té bao chuyén nhiém HEK293-hURAT]I.

Bang 1: Ty 1& e ché su van chuyén axit uric cua cac hop chét duoc thir nghiém
vad benzbromarone ¢ ndng doé 500nM trong dong té bao chuyén nhiém

HEK293-hURAT1
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Hop chit ¢6 Ty 1€ tc ché su van Hop chét co Ty 1€ tc ché su van
cong thirc chuyén axit uric, cong thuce chuyén axit uric,
hodc dugc chét + SD (%) hodc duoc chat + SD (%)
Benzbromarone 54,77 + 5,12 35 36,26 + 1,79
4 49,98 + 5,38 40 51,70 £2.,43
8 55,23 +3,94 41 37,36 + 5,52
12 51,31 £0,16 42 37,40 +£2,36
20 62,10+ 1,26 49 31,91+0,23
21 32,95+ 7,33 54 42.,89+3 44
22 4816 + 3,86 58 48,68+5,61
23 50,16+ 1,02 64 39,94+5,34
28 41,18 £ 1,92
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YEU CAU BAO HO

1. Hop chat hoic mudi duoc dung cua nd, trong do hop chét nay dugc chon

tur cac hgp chat dugc the hién bang cac cau tric sau,

=3,
3
;
P
)
Z
A,
:
z|
¢
/
=z

(IV-O)

RN 1 /7 \
(R VLN (IV-D),

trong dé

Y la cacbonyl, luu huynh, sulfon, sulfoxit, metylen hodc imino tuy y duoc
thé;

R'la hydro, doteri, hydroxy, halogen, nitro, amino, xyano, C, 5 alkyl, C, ;
alkyl duogc thé, C,.; amino duoc thé, C,; alkoxy hodc C,_3 alkoxy duoc thé;

R*1a hydro, halogen, nitro, xyano, C,_; alkyl hoac C,_; haloalkyl;

RP1aCy alkyl, C,_4 alkyl dugc thé hodc halogen;

m la s6 nguyén nam trong khoang tir O dén 3;
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n bang 1 hodc 2
nhém thé trong nhom Y duge chon tir nhém bao gbdm hydroxyl, amino,
xyano, cacboxyl, C;_alkoxy hodc C,; alkyl, nhom thé trong nhom R', R? hoac R’
duoc chon tir nhém bao gdm hydroxyl, halogen, nitro, amino hodc xyano;
trong cong thie (I1-D) va cong thire (I1I-A), Y khong la nhom cacbonyl;
v6i didu kién 1a hop chit nay khong 13 hop chat (2-etylimidazo
[1,2-a]pyrimidin-3-yl)(4-hydroxyphenyl)metanon.

2. Hop chit hodc mudi dugc dung cua no theo diém 1, trong d6 Y 1a nhom
CH-OH, CH-NH,, CH-CN, NH, NCHj; hodc CO, va R’ 13 Cys alkyl; trong cong
thue (II-D) va cong thuc (I11-A), Y khong la nhém cacbonyl.

3. Hop chét hodc mudi duoc dung ciia né theo diém 1, trong d6 R' 13 hydro,
doteri, hydroxy, halogen, nitro, amino, xyano, C;; alkyl, C,; haloalkyl, C,;

alkoxy hodc C,_; haloalkoxy, va m bf?mg 0, 1 hoac 2.

4. Hop chat hodac mudi duoc dung cua né theo diém 1, trong dé hop chét
nay dugc chon tir nhém bao gém:
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyrimidin-3-
yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[2,1-b]thiozol-5-yl)metanon;
(3,5-dibromo-4-hydroxyphenyl)(2-etylimidazo[1,2-a]pyrazin-3-yl)metanon

3-bromo-5-[(2-etylimidazo[1,2-a]pyridin-3-yl)hydroxymetyl]-2-
hydroxybenzonitril;

5-[(2-etylimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl]-2-hydroxybenzonitril;

2,6-dibromo-4-[(6-etylimidazo[2,1-b]thiozol-5-yl)hydroxymetyl]phenol;

2,6-dibromo-4-[(2-etylimidazo[1,2-a]pyrazin-3-yl)hydroxymetyl]phenol;

2-bromo-4-[(2-etyl-6-floimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl]-6-
flophenol;
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2,6-dibromo-4-[(2-etylpyrazolo[ 1,5-a]pyridin-3-yl)hydroxymetyl]phenol;

2,6-dibromo-4-[(6-bromo-2-etylimidazo[1,2-a]pyridin-3-yl)hydroxymetyl]
phenol;

2,6-dibromo-4- {[(2-etyl-7-(triflometyl)imidazo[1,2-a]pyridin-3-yl) |hydrox
ymetyl} phenol;

2,6-dibromo-4-[(2-etylimidazo[1,2-a]pyridin-3-yl)metyl]phenol;

(3,5-dibromo-4-hydroxyphenyl)(6-etylimidazo[2,1-b][1,3,4]thiodiazol-5-yl
)metanon;

2-bromo-4-(2-etylimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl-6-metylphenol

2,6-dibromo-4-{(2-etyl-7-metoxyimidazo[ 1,2-a]pyridin-3-yl)hydroxymetyl }
phenol.

5. Dugc phdm chta hop chit theo diém bat ky trong s6 cac diém tir | dén 4

hoac muoi dugc dung ctiia nd lam hoat chat hodc hoat chat chinh, va chit mang

duoc dung.
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