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¥ 2% 0 U S A (b st R KA AR A A, R TF R AR IE) 5 Brucker AVANCE 600 % % % 3 4% AX
(#;i+ Bruker 24 A, CDCly SH¥ER, TMS HINHR) 5 =4 P (ESD ] FTICR-MS(Ionspec 7. 0T) (£ E

Varian 23 #)).

S
CHO S )J\
X OC H, HN NH
MW
J ooy
7
/\ 1 HN NH, X X o
R |
\/ CN
~
Ry

2a: R=H 2b: R=2-Cl 3¢: R=4-Cl1 2d: R=2,4-Cl, 2e: R=2,6-Cl, 2f: R=4-Ph
2g: R=3-Br 2h:R=4-Br  2i:R=4-OCH, 2j: R=2-CH, 2k: R=4-CH,  21: R=4-C,H,
B1 5-ME-6-FERBERNE MR
1.2 5-FE-6-BEBIKERENS M)
B 1 mmol F5 7 . 1 mmol IELMRAMER . 1 mmol BRI LM, A — & & A IR e b, —2

T TEK CEBEAMOA R . ZEMO RS T R RNR 10~50 min(TLC BREEWEID . [ S8 HEI5 . U8 78 18 78 I 1 )
(AR 7= o B R S A R AE IS B 1 mol/L 1) NaOH /KIEW ., SR MR OBRVER 3 . B 1 mol/L
) HCL K O e A ] pH (R 3 24, A RE R AR, ook, P82 5 7 5 6 Uk o IR v

WE 4l i

2 HR5iTE
2.1 RREFHRER

RO o DAORBE S AT by USRI Y i 5 Uk SR TR B IR — 8 35 SR Jl 5 07 - 6 =i
SR R PR R DL ARG S MR I RO R AN AT DA e 12 S R, T L AT D4R R R

FATLLH AR 7= 80 2a B, I3 R BE T A R 8500 L S 0 IF 8] L I8 A 20 o3 B A b 5 X i
IS 9 5
2.1.1 AR Fa

BEE B R BT 3R 800 W, F R 8 mL, ML (WRIE HIHE DY 150 pl. ROV E] 30 min, %%
AN TRV SRR 7 AR R (R D).

R B0 EE

gl F 2 G DU &, K i o LR T 7K DMF
FEER/ Y% 81 85.5 80. 5 79. 8 77.2 78 T =4 66

W AN 1 mmol.

M 1 LA R R R 2N AR I A5 7 7 S L T 2 WA .
2.1.2 BAHK (kve) g A 2 3T R 6 7 R

VA B I DD %k 800 W VA Z BT 8 mL. S I I 30 min. B A T X A
W (£ 2).
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®2 HAFRBEXNFYEEHENE

AR/ L 90 120 150 180 200
TEE/ % 78 83 85.5 86 86

W RBAE A 1 mmol.

M2 2 ATLAE H . 7= 0 7= SR B A A 70 COR WE ) FH 2t 14 38 i T e o (F2 A AR R F B3R 31 150 pL i =)
FRAEIAE) 85. 5% PRGN AL A RO B TR, LA B AR A 150 pL.

2.1.3 ik h EAF R h

VLA 2a A1, 2 P4 1 mmol, AL (WREE) F i H 150 pL, W EFE] 30 min, S028 88
FR A D353 512 500,600, 700,800,900 W, FIrfs 7 #5351 hy 77 %4 ,80 %0 .84 76, 85. 5 %0 .84 0. 75 I 4 5t 2
RAE— BN N, B DRI 7 R &, )RR E] 800 W B, = Ik B ey, #4402 38 7= A
A ITREAL, HFERFE AT RE R DR K, &g e w5 N 1 & A, Wk B f A R A T Rk 800 WL
2.1.4 B AT ) xR 6 R

LA 2a R, 4 R R34 1 mmol, AL (WREE) &Ry 150 pL, kTN 800 W, %
NN 8 mL), P28 K B 9 10 min, 20 min, 30 min,40 min, 50 min. 75778177 R 53 58
5020,78%,85. 5% ,86 %0 ,87 Y. A BEAG SN I ) 3G I A AR B 8 i ]SS R0 T RRE . B
B8] 7= 3 T 5 AN B AR, 3T R PR Ok SRR 8 — s B ) 5 P, s B e A OB BRFIRDSA 30 min.

A DA S S5 R 2 S« 45 SO R 1 mmol B, AR (R IE) HI 8k 150 pL, W51 S B, f 4
SHoi# Ry 800 W, [ BT [E] 2 30 min.

2.2 USRI

5 UKL 6 A IEB MRS IE (22) . A, 2% 85.5%, '"H NMR (600 MHz, CDCl;), &: 7.62 (m,
5H), 13.19 (s, 1H), 13.32 (br s, 1H); ¥C NMR (150 MHz, CDCl,) &: 90.2, 113.8, 128.2, 128.6,
132.0, 158.2, 160.2, 176.0. MS-ESI (+): 252.0 [M~+Na]+.

5 -6 —(2 —F A ) HRR WS BE (2b) : R B AR A, 774 81% . '"H NMR (600 MHz, CDCLy), §:
7.27~7.44 (m, 4H), 13.49 (s, 1H), 13.02 (br s, 1H); “C NMR (150 MHz, CDCl,) &: 74.7, 115.8,
126.7, 127.6, 129.0, 129.8, 130. 1, 135.5, 166.0, 169.2, 175.0. MS-ESI (—): 262.0 [M-H] .

5 -6 —(4 S ARI) BLIRMEE (20) . IREARENA, 774 83.50, '"H NMR (600 MHz, CDCl;), 3§
7.32~7.44 (m, 4H), 13.56 (s, 1H), 13.02 (br s, 1H); “C NMR (150 MHz, CDCl,) &: 74.7, 115.5,
120.7, 120.7, 128.6, 128.6, 129.7, 133.1, 166.5, 169.0, 175. 1. MS-ESI (—): 262.0 [M-H] .

5 -6 (2, 4 - HURHEO BRI IE (2d) . WRBEE AR, 7% 792, '"H NMR (600 MHz, CDC;),
8: 7.26~7.48 (m, 3H), 13.74 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCly) &: 74.5,
115.8, 125.2, 126.6, 128.8, 129.4, 132.5, 133.6, 166.9, 169.1, 175.4. MSESI (—): 297.0
[M-H] .

5 A6 (2, 6 - HEARHEOBIRMEIE (2e) . R AR, % 770, '"H NMR (600 MHz, CDCl;),
8: 7.32~7.54 (m, 3H), 13.78 (s, 1H), 13.02 (br s, 1H); “C NMR (150 MHz, CDCL,) &: 74.8,
115.6, 125.9, 128.0, 128.0, 132.5, 132.5, 135.6, 166.8, 169.1, 175.2. MSESI (—): 297.0
[M-H] .

AL 6 —(4 IR i IR W E (20) . PR @K, 24 8206, 'H NMR (600 MHz, CDCLy), 3:
7.40~7.59 (m, 9H), 13.76 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCL,)8: 74.6, 115.8,
127.6, 127.8, 127.8, 127.9, 127.9, 129.2, 129.2, 130. 6, 134.7, 134.7, 140. 2, 140. 8, 166. 9, 169. 2,



4 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

175.2. MS-ESI (—): 304.0 [M-H] .

5 -HUAE- 6 (3 R B IR M IE (2g) : IR B K, 4% 830, '"H NMR (600 MHz, CDCl;) &:
7.29~7.66 (m, 4H), 13.75 (s, 1H), 13.00 (br s, 1H); *C NMR (150 MHz, CDCl,) §; 74.7, 115. 8,
123.0, 127.4, 129.7, 129.9, 130.5, 136.5, 166.8, 169.1, 175.4. MS-ESI (—): 307.0 [M-H]| .

5 -6 —(4 TRARE BRARMEBE (2 h) . IR G A, 7% 80% ., 'H NMR (600 MHz, CDClL;), 3§
7.26~7.57 (m, 4H), 13.76 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCI,)8: 74.5, 115. 8,
122.3, 128. 8, 128.8, 130.8, 131.5, 131.5, 166.7, 169. 3, 175. 4. MS-ESI (—): 307 [M-H] .

5 AL 6 (4 WA RO BRIIRWEIE (20 . H AR, % 80%, '"H NMR (600 MHz, CDCly), &:
3.82(s, 3H), 6.96~7.58 (m, 4H), 13.75 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCl,) &
55.8, 74.5, 115.8, 121.0, 121.0, 123.7, 129.9, 129.9, 166.9, 169.3, 175.4. MS-ESI (—). 258
[M-H] .

5 HUAE- 6 (2 W RR R BED B IR MEIE (2)) . AR, 3 82% ., '"H NMR (600 MHz, CDCl;), &:
2.46(s, 3H), 7.02~7.28 (m, 4H), 13.76 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCl,) &
19.2, 74.7, 125.8, 126.5, 127.8, 131.7, 136.1, 136.9, 166.7, 169.3, 175.4. MS-ESI (—). 242
[M-H] .

5 AL 6 (4 W IR ED Bk s iE (2k) . H AR, 7% 82%, 'H NMR (600 MHz, CDCly), &:
2.36(s, 3H), 7.16~7.28 (m, 4H), 13.77 (s, 1H), 13.00 (br s, 1H); “C NMR (150 MHz, CDCl,) &
21.5, 74.8, 115.6, 128.6, 128.9, 128.9, 129.2, 129.2, 166.7, 169.2, 175.4. MS-ESI (—). 242
[M-H] .

5~k 6 —(4 — L IR EL) B DK W BE (2D . @A, 7% 810, 'H NMR (600 MHz, CDCLy), 3
1.23(t, 3H), 2.6(q, 2H), 6.76~7.35 (m, 4H), 13.75 (s, 1H), 13.00 (br s, 1H); "C NMR (150
MHz, CDCL,) & 14.7, 28.4, 115. 8, 127.8, 127.8, 128. 8, 129.2, 129. 2, 143.5, 166.9, 169. 3, 175. 2.
MS-ESI (—): 256 [M-H] .
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Microwave-Assisted One-Pot Synthesis

of 5-cyano-6-aryl-2-thiouracils

CUI Peng-lei, LI Xiao-hui, ZHANG Dong-nuan,
LIU Hui-min, ZHANG Ying-qun

College of Science , Agricultural University of Hebei, Baoding Hebei 071001, China

Abstract: A series of 5-cyano-6-aryl-2-thiouracils were synthesized via one-pot reactions of aromatic alde-
hydes, ethyl cyanoacetate and thiourea catalyzed by piperidine under microwave irradiation. The product
were confirmed by NMR, mass spectrometry method. This method have several advantages such as high
yields, easy work-up and short reaction time, which provide a simple and effective method for the synthe-
sis of 5-cyano-6-aryl-2-thiouracils.

Key words: microwave radiation; 5-cyano-6-aryl-2-thiouracils; one-pot method; piperidine
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