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Ultrasound-assisted Synthesis and Biological Activities of Novel
Dihydropyrimidine-2 ( 1H ) -thione Derivatives

ZHOU Wei, CHEN Si-gin, LIU Jin-bing”
(School of Food and Chemical Engineering, Shaoyang University, Shaoyang 422000, China)

Abstract: Chalcones(2a ~2e) were obtained from acetophenone and substitued benzaldehyde (1a ~
1e)under alkaline conditions. Then pyrimidine thione derivatives(3a ~3e) were synthesized by ultra-
sound-assisted synthesis method from 2a ~2e. Among them, 3a, 3d and 3e were novel compounds.
The structures were characterized by 'H NMR, "C NMR, IR and MS(ESI). Inhibitory tyrosinase ac-
tivities, inhibitory alpha-glucosidase activities and antioxidant activities of 3a ~ 3e were investigated.
The results showed that 4-(2-methoxyphenyl ) -6-phenyl-3 ,4-dihydropyrimidine-2 ( 1H) -thione (3b) ex-
hibited best inhibition on mushroom tyrosinase with ICy, of 0. 676 mmol - L™"'. The inhibitory kinetics
and molecular docking were studied using 3b as sample. Kinetic results showed that 3b was a competi-
tive inhibitor. Molecular docking results indicated that benzene ring might be an active group.

Keywords: ultrasound-assistance ; pyrimidinone ; syhthesis; antioxidant activity ; anti-tyrosinase activ-

ity ; anti-alpha-glucosidase activity; molecular docking
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SGRERAT A1) , 2% Ak G PRt I 28 R g A i 40+
R, 1C, 7 0. 87 ~ 1. 49 pmol - L', Robert
AL Dl e B B T KR B R A R T
— R 2 W AR AR A BE T, & IR S A A X
LSS 20 A PR BRI AR, DA Rt AR A R
S B AR TG

ASCAERT AT I B9 364 b, AR 2 5 B
ARHE (1a ~1e) J g f okt ek 251 45
H MR AT R (22 ~ 2e) s ER A ATRI T, & AT
— Z G i AR g i Wi 2R 4k & 90 (3a ~ 3e, Scheme
1), H v 3a, 3d 1 3e Ktk Wy, Hait &
'"H NMR, "C NMR, IR il MS(ESI) #/iF, #f5¢
T 3a ~3e X RS PR AN o~ ) 25 W Y T A 400 S
PR PTEALTE . DL 3b S GaE T T 0 i R
fifi 5l 12 5 50 F RS

1 SLIEER4sy

1.1 L 5KA

WPX4 B 0 A UV-1780 528 SR n] I,
66 ; Bruker Ascend 400 MHz 5 4% o L4
X (CDCL, 5], TMS K P9k7) ; VECTOR 22 #l4T
ARSI (KBr ) ; LCMS-2010 #4 JBii%4

ik R T | oo A L2, 2" -BR A W-3- 4
FEOR IF 162 W bk -6 -l /12 ( ABTS ) , Sigma-Aldrich /%
A1, 1-ZOR B 2- = hE B R i (DPPH ) |, Alfa Ae-
sar A 3 HA T HRFI A A4t

(1) 2a~2e Ky

W Z T 1. 20 g(10 mmol) 1 1a ~ 1e 10
mmol JFF 15 mL JB/K L EEH, KA, FE T
1% N 10% NaOH 3 10 mL, jiHe | [ i 2 2%
RU(TLC A, B FF 5] : A = EA/PE = 1/4, V/V),
VKA i, T R IR A R g DR DF
R CBE-KIR B WP U, 42 95% L BT 45 i
HZS TS 2a ~ 2e,

(2) 3a~3e Ky piampk

TEB B i A 2a ~2e 5 mmol F1H; ik
0.38 g(5 mmol) , N A JE7K £ 30 mL IS A 1L
0.5 ¢(12.5 mmol) , F = IR ) Jif 20 min
(TLC A, JEFFHI A =1/2) o ZZBRFF /I, 5k
KUY Z pH =7, 8 AUKEE, &, A il
A, FhE , AR 95% CBE 45 8, Has TS
3a ~3e,

4,6-" 08 KE-3, 4-T F W E2 (1H ) -t AR
(3a): #@E{K 1.067 g, Jr#* 80.2% , m
180 ~183 «C; 'H NMR §: 7.68 (s, 1H, NH),
7.47 ~7.36(m, 10H, ArH), 6.81(s, 1H, NH),
5.33(d, J=5.4 Hz, 1H, =CH), 5.23(d, J =
5.4 Hz, 1H, CH); “C NMR §: 174.3, 142. 4,
134.0, 133.3, 129.6, 129.1, 129.0, 128.6,
127.0, 125.3, 100.8, 57.2; IR v: 3174, 1643,
1565, 1483, 1187 e¢cm™'; MS (ESI) m/z: 267
[M™ ],

4-(2- Eﬁ’f\%zﬁ&%)é KRB 4T W IED
(LH)-Bi i (3b): ¥R 8 (4 [F K 1. 054 g, I %
71.2% , m.p.192 ~194 °C; '"H NMR §: 7.55(s,
IH, NH), 7.52 ~7.49(m, 2H, ArH), 7.47 ~
7.44(m, 3H, ArH), 7.39 ~7.32(m, 2H, ArH) ,
7.04(t, J=7.0 Hz, 1H, ArH), 6.96(d, J=7.0
Hz, 1H, ArH), 6.90(s, 1H, NH), 5.69(d, J =
5.7 Hz, 1H, =CH), 5.32(t, J=5.3 Hz, 1H,
CH), 3.84(s, 3H, OCH,); "C NMR §: 175.3,
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156.2, 135.1, 133.6, 129.7, 129.6, 129.5,
129.0, 127.6, 125.3, 121.2, 110.6, 99.0,
55.5, 50.9; IR »: 3149, 1556, 1482, 1186
em ™'y MS(ESI) m/z: 297[M* ],

4-(3-H A HE R AL ) -6-28 BE-3, 4- T S 5 g2
(1H) -G (3¢) . 3% ¥ €8 [ & 0. 980 g, I %
66.2% , m.p.191 ~194 °C; '"H NMR §: 7. 66 (s,
IH, NH), 7.43 ~7.41(m, SH, AtH), 7.37(t,
J=7.4 Hz, 1H, ArH), 6.99 (d, J =7.0 Hz,
1H, ArH), 6.92 ~6.89(m, 2H, ArH), 6.77(s,
IH, NH), 5.29(d, J=5.3 Hz, 1H, =CH),
5.24(d, J=5.3 Hz, 1H, CH), 3.84(s, 3H,
OCH,); "C NMR §: 160.2, 143.8, 134.0,
133.3, 130.3, 129.6, 129.0, 125.2, 119.1,
114.0, 112.6, 100.6, 57.2, 55.4; IR »; 3175,
1670, 1575, 1487, 1195 ecm™'; MS(ESI) m/z:
297 [M* ],

4-(2,4- " WA RO ) -6- 28 JE-3  4- T S
WE-2 (1H)-B il (3d) » % ¥ {5 [5 {4 0. 835 g, it
51.1% , m.p.165 ~168 °C; '"H NMR §: 7.55(s,
1H, NH), 7.51 ~7.49(m, 2H, AtH), 7.47 ~
7.43(m, 3H, ArH), 7.27(d, J=7.2 Hz, 1H,
ArH), 6.85(s, 1H, NH), 6.53(d, J=6.5 Hz,
1H, ArH), 6.51(s, 1H, ArH), 5.61(d, J=5.6
Hz, 1H, =CH), 5.28(d, J=5.6 Hz, 1H, CH),
3.89 (s, 3H, OCH,), 3.84 (s, 3H, OCH,);
"CNMR §: 175.3, 156.2, 135.1, 133.6,
129.7, 129.6, 129.5, 129.0, 127.6, 125.3,
121.2, 110.6, 99.0, 55.5, 50.9; IR »: 1554,
1476, 1176 cm ™' ; MS(ESI) m/z: 327 [M* ],

4-(3,5- " A LR L) 68 B3 4- A g
WE-2 (1H) -l (3e) . 2 A5 {4 0. 820 g, W
50.2% , m.p.220 ~223 °C; '"H NMR §: 7. 64 (s,
1H, NH), 7.46 ~7.42(m, 5H, ArH), 6.72(s,
1H, NH), 6.53(d, J=6.5 Hz, 1H, ArH), 6.46
(t, J=6.5Hz, 1H, ArH), 5.25(d, J =5.6 Hz,
IH, =CH), 5.22(d, J=5.6 Hz, 1H, CH),
3.89(s, 3H, OCH;) , 3.82(s, 6H, 20CH,);
“CNMR §: 175.1, 161.4, 144.5, 134.1,
133.3, 129.6, 129.0, 125.2, 104.9, 100.5,
100.3, 57.3, 55.5; IR »: 3170, 1566, 1489,
1194 ¢cm™'; MS(ESI) m/z;: 327[M* ],

1.3 AdpiErak

FESCHRY O O kI E IR R R o AT
HRHD ST, 2% Blois ™ J7 ¥k ili& DPPH ji§
Wi, 2% Pellegrini' ™ J7 ik ABTS " 3 KR 15
Peo 2% Ismaya ™ J53%, LIS 3b Jyfil, R H]
Discovery Studio 30434770 F X THEWIS .

2 HR5iITE

2.1 &%

BT — R GV EA W E R 2 A7 AR W, R
$50.2% ~80.2% . MIREF L ICHUREERT, IR
Her (3a, 80.2% ) o MARER 305 F1 S 4 HH AR
BT ISR AR (3e, 50.2% ) o WI2BAEN . R 3
AR EE SR B 04 B 336 1 5 %o HR AR
AR, @7 A RS 3 e T TR BRAR 5 AR5 E 4
Z ORI

2.2 BERBRBEIPH FEMY o-F) B A B A7
i

%1 4k 8% 3a ~ 3e X L E TR FI -7 25
PR R EE . 2 1 T L b5 3a 5k
G 3b HA 7 1 B 2 R B ) 5 7, L 1C5, 43
W 1.097 mmol + L™"F10.676 mmol - L', 5[{
PEXTRRZG R0 o AR A G 4 B i v 1 34 55
TR, i BH 2-07 H S S B AT BB A R 48 = 911
(iR (S = S AvE S VA S g E R b DO E N Kl
TEPEAF, 3 AT RE 55 F AR L 1 R 50 88007 5 067 BH A%
NA K. MR LB, A G EA —%
AR T e~ 2500 0 M, Be 119 91 3 1 e
(54.8% ),

R 1 3a~3e X ERETRIES o1 A HH T O 00 1610 375 1R
Table 1 Tyrosinase and alpha glucosidase inhibitory

activities of 3a ~3e

Comp i 2 2 B0 o AW T il
kG 30 3

3a 79.82%"(1C4 =1.097 mmol - L") 35.47%"
3b 87.15%"(1C4 =0.676 mmol - L™")  23.38%"
3c 56.24%" 7.31%"
3d 56.90% " 31.65%"
3e 46.28%" 54.80%"

i % IC, =0. 625 mmol - L™! -

*3 YIREFHI(E ; "10 mmol - L™ Ml
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Inhibitory kinetics curve of 3b on tyrosinase
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Table 2 Antioxidant activities of the 3a ~3e

IC,y/mmol + L™

Compounds - -
DPPH - Ji§BRIGE  ABTS " i5BRTG M
3a 15.20 0.58
3b 8.30 0.23
3c 12.03 0.46
3d 15.90 0.32
3e 10.24 0. 68

2.3 HAMENE
2 9 3a~3e (PR PE. 2 AT,
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The docking simulation of tyrosinase and 3b
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Figure 3

2.5 H5FatE

A9 3b 5 2YOX i H 4G gl -28.01
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