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SUMMARY

ANTIDIABETIC AND ANTICANCER ACTIVITIES OF SOME
COUMARIN-PYRIMIDINE HYBRID COMPOUNDS

A series coumarin-pyrimidine hybrid compounds were synthesized by condensation reaction of a,f-
unsaturated ketone of 6-acetyl-5-hydroxy-4-methylcoumarin with guanidine. The yields of obtained
hybrid compounds were about 42-62%. Their antidiabetic and anticancer activities were scanned by
the standard methods. These compounds exhibited low toxicity to two cancer cell lines KB and HepG2,
but have remarkably inhibitory activity against diabetes enzymes. All synthesized hybrid compounds
were examined for in vitro a-amylase (with ICso values in the range of 102.32 + 1.15 uM to 249.52 +
1.14 uM) and a- glucosidase (with 1Cso values in the range of 52.16 + 1.12 uM to 184.52 + 1.15 uM)

inhibitory activity.
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1. PAT VAN PE

Vao nam 2021, hon 19 tri€u ca ung thu méi da
xudt hién, v6i hon 10 triéu ca tir vong lién quan
dén ung thu [1]. Cung v6i SARS-CoV-2, ngay
nay ung thu dugc coi 1a nguy co déi véi siic
khoe toan cau [2]. Cac phuong phap diéu tri
ung thu hién nay bao gém phﬁu thuat, hoa tri,
xa tri, liéu phap hormone, liéu phap mién dich,
cdy ghép té bao gbc..[3]. Pang chu y nhit
trong sd cac phuong phap diéu tri nay 14 héa tri
li¢u, hoat dong b?mg cach ngan chan hodc lam
cham sy phat trién cua cac té bao ung thu
thuong phat trién va phan chia nhanh chéng
[3]. Mt khac, bénh tiéu duong ciing 13 rdi loan
chuyén hoa phé bién nhit & ca cac nudc dang
phat trién va 1a mot van d& stc khoe toan cau
dugc cong nhan. T chitc Y té Thé gidi du
doan rang sé ca méc bénh nay s& ting tir 171
triéu nam 2000 1én 366 triéu vao nam 2030 [4].
Ca s6 truong hop va ty 1¢ méac bénh tiéu duong
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déu tang déu dan trong vai thap ky qua. Hai
enzyme o-amylase va a-glucosidase thiy phan
cac lién két 1,4-a-glucoside [5]. N lyc tim ra
céc bién phap phong ngira va cung cép dich vu
cham soc va diéu tri lién quan dén bénh ung
thu cling nhu bénh tiéu dudong & cac nude phat
trién 1a rat quan trong ddi voi viéc kiém soat
toan cdu dbi v6i cac bénh nay [1,6]. Tuy nhién,
cac hop chat di vong, chang han nhu coumarin
va pyrimidine ciing nhu cac hop chét lai dyua
trén ching, da nhan dugc sy quan tdm gan day
lién quan dén cac phuong phap téng hop va
thir hoat tinh chéng ung thu cua chung. Sy két
ndi cia hai hodc nhiéu khung c6 hoat tinh sinh
hoc vao cting mot phén tir dé tao ra cac phan tir
lai, 14 mot khai niém mdi trong thiét ké thude
[7], cb thé cai thién hoat tinh va hiéu qua so
v6i cac loai thue gde [8]. Trong sb cac di
vong chtra coumarin, cac hop chét lai
coumarin-pyrimidine da thu hiit dugc nhiéu sy
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chu ¥, viéc 1dp rap chung tré thanh mot nhiém
vu quan trong trong téng hop hitu co [9].
Nhiéu nha nghién ctu di tong hop céc tac
nhan tri li€u mdi dya trén khung coumarin
thong qua ky thuat lai phan tir, mang dén co
hoi dé phat trién cac hop chit mdi co hoat tinh
sinh hoc dwoc cai thién bang cach két hop hai
hodc nhiéu duoc dién. Vi du, hop chit B thé
hién hoat tinh trc ché chdng lai cac dong té bao
ung thu ¢ ngudi MCF-7 va HCT-116 véi cac

(MCF-7 va HCT-116) (CNE2)

gia tri ICso lan luot 1a 2,42 + 0,75 va 6,11 +
0,82 uM [10]. Hop chit C co thé uc ché sy
taing sinh CNE2 véi gia tri ICso 12 0,82 pM
[11]. Céac hop chat D thé hién hoat tinh manh
dbi voi dong té bao A-549 MDA-MB-231 véi
gia tri ICso 1a 2,15 uM (A-549) va 16,53 uM
(MDA-MB-231) d6i voi R=Cl; 16,11 uM (A-
549) va 2,23 uM (MDA-MB-231) d6i véi R =
OMe, so v&i thude tiéu chuan Cisplatin (ICso =
1,89 £ 0,09 va 3,5 + 0,21 uM), tuong g [12].

D (R = Cl & OMe)
(A-549 va MDA-MB-231)

Hinh 1. Mét s6 hop chat lai coumarin-pyrimidine cé hoat tinh sinh hoc

Su két hop cua hai thanh phin, bao gém
coumarin va pyrimidine, vao phan tir lai c6 thé
tao ra phan t¢ mdi c6 hoat tinh khang a-
amylase va khang a-glucosidase tht vi va dang
cha y [13]. Do d6, trong nghién ciru nay,
ching t6i da thiét ké khung phan tir méi co
chtra ca vong coumarin va pyrimidine. Khung
nay duoc xdy dung bang phan tng dong vong
cua ketone o,f-khong no voi guanidine. Ching
toi cling da thyc hién thir nghiém hoat tinh gay
doc té bao cua ching dbi voi hai dong té bao
ung thu, bao gdm ung thu biéu mdé KB va ung
thu gan HepG2, cling nhu hoat tinh khang a-
amylase va khang a-glucosidase.

2. PHUONG PHAP NGHIEN CUU

2.1. Téng hgp cac hop chit

Céac hop chit lai coumarin-pyrimidine dugc
tong hop di tir 2,4-dihydroxyacetophenone qua
3 giai doan theo Hinh 2, hiéu suét cua giai
doan cubi dat tir 42-62%. Cau triic ciia cac hop
chat tong hop di dugc khing dinh bing cac
phuong phap phd IR, NMR va MS. Két qua
tong hop cac hop chét lai coumarin-pyrimidine
da dugc chung t6i cong bd trude day [14].
Hoat tinh sinh hoc va cac tin hiéu phé dac
trung cua vong pyrimidine dugc ching toi
trinh bay tai tai li¢u tham khao [15].
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Hinh 2. Tong hop cdc hop chit 3-(2-amino-6-arylpyrimidin-4-yl)-4-hydroxy-1-methylquinolin-2(1H)-

one 6a-h di tw 2,4-dihydroxyacetophenone



2.2. Thir nghiém hoat tinh

2.2.1. Hoat tinh déc té bao

Hoat tinh doc t& bao cua céc hop chit duoc
chung t6i thtr nghiém tai phong Hoa sinh ung
dung — Vién Héa hoc, Vién Han 1am Khoa hoc
va Coéng ngh¢ Viét Nam. Phuong phap thu
hoat tinh doc té bao duoc tién hanh theo tai
lidu [16,17]. Phuong phap thir 6 doc té bao in
vitro duge Vién Ung thu Qudc gia Hoa ky
(NCI) xac nhan 1a phép thu do doc té bao
chuén nham sang loc, phat hién cac chét ¢6 kha
ning kim hdm su phat trién hodc diét t& bao
ung thu & diéu kién in vitro.

Céc dong té bao ung thu nghién ciru dwoc nudi
cly trong cic méi trudng nudi cdy phu hop co
b sung thém 10% huyét thanh phdi bo (FBS)
va cac thanh phan can thiét khac ¢ diéu kién
tiéu chuan (5% CO2; 37°C; d6 am 98%; vo
tring tuyét dbi). Tuy thudc vao dic tinh cua
timg dong t& bao khac nhau, thoi gian cdy
chuyén cling khac nhau. Té bao phat trién &
pha log s& duogc sir dung dé thir doc tinh.

Thir doc té bao: 200 pL dung dich té bao & pha
log ndng d6 3.10* t& bao/ml vao mdi giéng (dia
96 giéng) trong moi trudng RPMI 1640 cho
céc dong té bao HepG2, KB. Méu thir duge xir
1y v6i té bao & cac nong do pha lodng khéac
nhau sao cho dat dén ndng do cudi cung 1a 128
pg/mL; 32 pg/mL; 8 pg/mL; 2 pg/mL; 0,5
pg/mL. U 37°C, 5% CO> 3 ngay.

Giéng diéu khién gdbm 200 pL dung dich té bao
3.10* té bao/mL, 1 37°C, 5% CO2 3 ngay; thém
50 pL MTT (1 mg/ml pha trong mdi truong
nudi cdy khong huyét thanh) va u tiép & 37°C/
4gi0; loai bo mdi truong, thém 100 pL DMSO
lic déu doc két qua & budc song 540 nm trén
may spetrophotometter Genios TECAN.

Phan trim kim him sy phat trién cua té bao
duoc tinh toan dua trén $6 liéu do mat do
quang hoc OD trén may quang phd TECAN
theo cong thirc sau:

OD méu thir - OD control (-)
IC =100% - -100
OD control (+) - OD control (-)

2.2.2. Thir nghiém hoat tinh chéng dsi thio duong

172

Hoat tinh @c ché a-glucosidase cta cac hop
chét dugc ching toi thir nghiém tai phong Hoa
sinh g dung — Vién Hoa hoc — Vién Han lam
Khoa hoc va Cong nghé Viét Nam. Phuong
phap thir hoat tinh wrc ché a-glucosidase dugc
tién hanh theo tai liu [18,19,20,21].
Phuong phap xac dinh hoat tinh tc ché a-
glucosidase dugc thuc hién trén dia 96 giéng
v6i tong thé tich phan tng 1a 200 pL/giéng.
Méu thir dugc pha lodng bing DMSO 100%
hodc nudc cat vo tring dén ndng do cudi clng
trong phan ung la 1024, 256; 64; 16; 4; 1 pg/mL.
Acarbose dugc sir dung 1am chat tham khéo.
Céc thanh phan phan ‘g bao gom:
Phosphate buffer 100 mM pH 6,8: 40 L.
a-glucosidase 0,4 U/ml :25ul
Mau thir 210 uLL
p-nitrophenyl o-D-glucopyranoside 2,5 mM: 25 pL.
O mau ddi chimg, miu thir dugc thay bang
dém phan Gng. Thi nghiém dugc 0 & nhiét do
37° C. Sau 30 phut, phan tng duoc dimng bang
100 uL NaxCOs. Do hép thy cua phan tng
dugc xac dinh trén may quang phd véi budc
song 405 nm (A).
Kha ning wc ché a-glucosidase ciia mau thir
duogc xac dinh bang cong thirc:

% trc ché enzym = (ODchimg (+— ODméu thir)/

(ODching (+— ODching (1)) x 100%

ICso 1a ndng do chat thir tre ché 50% hoat dong
clia a-glucosidase, dugc tinh bang phan mém
Tablecurve.
3. KET QUA VA THAO LUAN
3.1. Két qua thir nghiém hoat tinh ddc té bao
Céc hop chat cua 3-(2-amino-6-arylpyrimidin-
4-yl)-4-hydroxy-1-methylquinolin-2(1H)-one
6a-h da dugc sang loc vé hoat tinh chéng ung
thu in vitro bao gdm cac dong té bao ung thu
biéu md (KB) va té bao ung thu gan (HepG2).
Ellipticine dugc st dung lam chat ddi sanh.
Két qua dénh gia dugc dwa ra trong Bang 1 va
Béng 2. Két qua trong cic bang nay cho thiy
hau hét cac hop chét té)ng hop dugc thé hién
hoat tinh chdng ung thu thdp ddi véi cac dong
té bao KB va HepG2 duoc thir nghiém so véi
chat ddi sanh ellipticine. Chi cac hop chat 6b



(ICso = 63,65 uM) va 6d (ICso = 25,60 uM) thé
hién tac dung trc ché khong dang ké trén dong
té bao ung thu biéu md (KB). Trong sb cac hop

chat dugc thir nghiém, chi c6 hop chét 6d (ICso
= 25,60 pM) thé hién hoat tinh trc ché dong té
bao HepG2.

Bdng 1. Hoat tinh irc ché in vitro doi voi dong té bao ung thir KB ciia cdc hop cht 6a-h

Nong d6 thir nghiém (ug/mL)

Hop chit Ar ICso (UM)
128 32 8 2
6a CeHs 47 9 0 0 >128
6b 3-NO2CsH4 95 28 20.5 12 63.65
6¢c 3-CICsHa 26 16 5 0 >128
6d 4-ClC¢H4 60 54 39 37 25.60
6e 4-BrCeH4 23 13 2 0 >128
6f 4-MeCeH4 25 0 0 0 >128
6g 4-MeOCeH4 28 11 0 0 >128
6h 2-Thienyl 17 0 0 0 >128
Ellipticine - - - - - 0.22

Bang 2. Hoat tinh ikc ché in vitro doi véi dong té bao ung thi HepG2 ciia cac hop chat 6a-h

Nong d6 thir nghiém (ug/mL)

Hop chit Ar ICs0 (UM)
128 32 8 2
6a CeHs 20 5 0 0 >128
6¢c 3-CICsH4 31 19 0 0 >128
6d 4-CICsH4 87 65 39 16 18.15
6e 4-BrCeH4 20 8 0 0 >128
6f 4-MeCeH4 27 0 0 0 >128
6g 4-MeOC¢H4 40 15 0 0 >128
6h 2-Thienyl 36 14 0 0 >128
Ellipticine - - - - - 0.45

3.2. Két qua thir nghiém hoat tinh chéng dai
thao dwong

Thubdc diéu tri dai thao duong tiéu chuin duoc
su dung 1a Acarbose, dugc su dung lam chét e
ché tiéu chuén 1am sang dbi v6i ca a-amylase
va a-glucosidase [22]. Hoat tinh tc ché cua
chung dbi véi cac enzym nay dugc xac dinh
v6i cac gia tri ICso lan luot 13 107,61 £ 1,12 uM
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va 720,52 + 11,13 uM. Thur nghiém dugc lap
lai ba 1an cho mdi hop chit va thu dugc phan
trim tc ché trung binh, va gia tri ICso cua
chiing so véi gia tri ciia Acarbose. Két qua thu
dugc duogc trinh bay trong Bang 3. Chung toi
nhan thay hau hét cic hop chat tong hop duoc
déu c6 kha niang wc ché hoat dong cua a-
glucosidase cao hon so vdi a-amylase.



Trong chudi nay, hop chét 6c véi Ar la 3-
chlorophenyl cho thiy hoat tinh trc ché tot nhat
trong chudi nay ddi voi a-amylase véi ICso
thip nhat (102,32 + 1,15 uM) khi so sanh véi
chét chuédn, Acarbose c6 ICso 1a 107,61 + 1,12
uM. Hop chét 6d voi nhém clo & vi tri 4 ciia
vong benzen c6 gia tri ICso tot 1a 115,82 + 1,12
uM. Mot $6 hop chét thé hién hoat tinh trung
binh v&i ndng d6 trc ché nam trong khoang tir
122,22 + 1,12 pM (6f) dén 12525 + 1,13 uM
(6e). Hop chat 6b va 6g thé hién hoat tinh tc
ché yéu hon véi cac gia tri ICso lan luot 1a
141,05 £ 1,13 uM va 139,74 + 1,17 uM. Viéc
thay thé vong thom benzen (hgp chét 6a) bing
di vong thiophene (hgp chét 6h) cling lam tang
dang ké hoat tinh {rc ché enzyme nay, tuy
nhién, hop chit 6h van thé hién hoat tinh trc
ché tuong ddi thip (ICso = 196,71 + 1,15 uM).

DPéi voi su e ché a-glucosidase, n6ng do uc
ché cua cac hop chét 6a-h ciing duoc xac dinh
bang cach so sanh ICso véi Acarbose chuan c6
gia tri ICso 12 720,52 + 11,13 uM. Tu Bang 3,
r& rang hon 13 hdu hét tit ca cac hop chit nay
déu cho thay hoat tinh ddy hira hen so véi
Acarbose, bao gém ca cac hop chét manh nhét
1a 6b, 6¢, 6f, 6g. Hop chit 6f c6 nhom methyl
& vi tri 4 cua vong benzen c6 hoat tinh cao nhét
trong day nay véi gid tri ICso 1a 52,16 + 1,12
uM. Hop chét c6 hoat tinh e ché manh tiép
theo 1a 6g vdi nhom methoxy & vi tri 4. Hop
chét nay co hoat tinh khang a-glucosidase tot
voi gia tri ICso 1a 82,6 + 1,15 pM. Hai hop

chét, 6b (v6i Ar = 3-nitrophenyl) va 6¢ (Ar =
3-chlorophenyl) cho thdy ndng do tc ché
trung binh lan luot 12 98,53 + 1,17 puM va
96,64 = 1,15 uM.

Hai hop chit khac thé hién hoat tinh yéu hon
v6i ICso <115 puM, gdm 6a (Ar = CsHs) va 6e
(Ar = 4-CICsH4). Gia tri ICso cua ching lan
luot 1a 112,35 £ 1,18 M va 114,45 + 1,14 M.
Céc hop chit con lai it hoat dong nhat v&i ICso
>150 uM. Trai nguoc véi hoat tinh trc ché a-
amylase, sy thay thé di vong (vong thiophene)
lam giam dang ké hoat tinh trc ché so v&i vong
benzen khong dugc thay thé, voi gia tri ICso 1a
112,35+ 1,18 uM so voi 156,56 + 1,12 uM.
Sau day 1a nghién ciru vé mdi quan hé céu
trac-hoat dong (SAR) ddi véi hoat tinh khang
o-amylase va a-glucosidase. Sy thay doi hoat
tinh duoc thé hién boi cac hop chit 6a-h c6 thé
dugc gan cho cac kiéu thay thé thom/di vong
thom trén vi tri s6 6 cua vong pyrimidine mic
du khung 15i giéng nhau d6i véi tat ca cac hop
chit. Sy thay thé nhém chloro hut dién tir co
anh huong tuong tu dén hoat dong trc ché dbi
voi a-amylase va a-glucosidase. Tuy nhién,
nhom nay van tao diéu kién cho hoat tinh cua
o-amylase ting 1én, khi nhom thé bromo lam
giam ca hai hoat tinh. Cac nhom methyl va
methoxy trong cac hop chét 6f va 6g, cic nhom
nhudng dién tir manh, di dong gép nhiéu hon
vao viéc tang hoat tinh trc ché chéng lai a-
glucosidase, dong thoi lam giam kha ning trc
ché a-amylase cua cac hop chit nay.

Bdng 3. Hoat tinh irc ché a-amylase va a-glucosidase in vitro ciia hop chdt 6a-h

. a-Amylase a-Glucosidase
Hop chat Ar - -

% trc ché ICso (uM) % 1rc ché ICs0 (LM)
6a CeHs 60.35+1.21 249.52 +1.14 65.15+1.23 112.35+1.18
6b 3-NO2CsH4 70.68 = 1.24 141.05+1.13 70.47 £1.23 98.53 £ 1.17
6¢c 3-CICsHa 87.47+1.23 102.32 +1.15 71.15+1.23 96.64 £ 1.15
6d 4-CICeH4 81.57+1.23 115.82+1.12 63.72 £ 1.21 11445+ 1.14
6e 4-BrCeHa 75.47 £ 1.21 12525+1.13 60.15 +1.22 184.52 +1.15
6f 4-MeCeH4 77.64 +1.22 122.22 +£1.12 87.53+1.24 52.16 +1.12
6g 4-MeOC¢H4 73.92+1.24 139.74 £ 1.17 75.76 + 1.24 82.6+1.15
6h 2-Thienyl 64.31+1.24 196.71 £ 1.15 61.34+1.21 156.56 = 1.12
Acarbose 98.56 +1.23 107.61 £ 1.12 98.16 £ 1.24 720.52 +11.13
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4. KET LUAN
Céc hop chét cta 3-(2-amino-6-arylpyrimidin-
4-yl)-4-hydroxy-1-methylquinolin-2(1H)-one
6a-h da dugc sang loc v& hoat tinh tc ché in
vitro d6i véi mot s6 dong té bao ung thu ciing
nhu a-amylase va a-glucosidase. Két qua cho
thiy hau hét cac hop chat tong hop duoc thé
hién hoat tinh chéng ung thu thip ddi véi cac
dong té bao KB va HepG2 so véi chat dbi sanh
ellipticine. Hau hét cac hop chét tong hop dugc
déu c6 kha niang e ché hoat dong cua a-
glucosidase cao hon so voi a-amylase. Trong
day nay, hop chat 6¢ thé hién hoat tinh wc ché
a-amylase tot nhat véi ICso 1a 3,432 mM va
hop chit 6f thé hién hoat tinh @c ché -
glucosidase cao nhét v&i ICso 1a 3,253 mM.
LOI CAM ON: Nghién ciru nay duoc tai tro
boi Truong Pai hoc Su pham - Pai hoc Thai
Nguyén théng qua Dé tai khoa hoc va cong
nghé cép co s&, mi s6 “TNUE-2022-04".
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