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One-Pot Synthesis of 2-Amino-4-phenyl-6-(phenylsulfanyl)-

3,5-dicyanopyridines in lonic Liquids
Tian, Jinjin ~ Guo, Hongyun™
(College of Chemical Engineering and Material Science, Zhejiang University of Technology, Hangzhou 310014)

Abstract The one-pot reaction of aldehydes, malononitrile and thiols was investigated in different medium. It was found that
in ionic liquid [bmim]BF; this reaction could be finished in short time and gave the product 2-amino-4-phenyl-6- (phenylsul-
fanyl)-3,5-dicyanopyridines in high yields without byproduct. This method has some distinct advantages such as mild reaction
conditions, high yields and selectivity, environmental friendliness. Moreover, the ionic liquid could be recovered conveniently

and reused.
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FERAY 1,4-Ankne g =20 (Scheme 1, B).
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PR [bmim]BF, /)5, J5 & mE . N ISR Y = 204
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Hi%EWI(Eq. 1, £ 1).
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Table 1 Synthesis of 2-amino-4-phenyl-6-(phenylsulfanyl)-3,5-
dicyano pyridines

Compd. R X Time/min. Yield%  m.p. (lit.)/’C
4a H H 25 82 215~216 (220)"
4b 3Br H 25 83  255~257 (257)®
4c 4F H 20 88  252~253 (248)"
4d 4-Cl H 25 85  214~215 (223)7
4e¢ 4NO, H 20 85  284~286 (288)"
af H NH, 25 86  220~222 (217)®
4g  4-OH NH, 30 78  185~187 (175"
4h  4-CH; NH, 30 80  206~207 (210)"
4i 4-OCH; NH, 30 80  229~230 (232)7
4j 4-Cl NH, 30 89  235~237 (233)"

1 LIS
1.1 B 5iRH
PSS AE X4 BUECT R S L0 A e
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NEXUS670 £LAMGiEA L5 (KBr 5 /); 'H NMR 7E
Bruker AVANCE-IT 500 MHz #% i J L3R 1543 1l 52 (TMS
H bR, DMSO-dg A, BT A BT T k0 2
FI S B TAA O B T

1.2 2-|E-4-FE-6-(FEFTE)-35-HFEMENTE
M E XA

4 2 mL & A [bmim]BF, JIAF] 10 mL [ 4
R, ARJEIINTFEE 1 (1.0 mmol) 1P —Jf§ 2 (2.0 mmol),
S FHFE 2~3 min Z 551, REIMACKEG N 3
(1.0 mmol), ¥V ET 50 CulsshgksisE 20~
30 min, TLC BREE, RN SEREGAHE, RNV ARZR TN
N5 mL ZZ5RK, Bk, BE, hDE, SRR B T
R IROE T4, Bl AR P= IR 95% L lEE &5 i, BI
1% 4a~4j.

A SCHRGE R i o C 4, HaEE mep., '"H NMR
AR S5 RAE, 5 SCRAROE — 2, 5B =W s R

2- G KL -4- TR -6-(OR it 2)-3,5- AL L IE (4a):
R A. 'TH NMR 6: 7.47~7.62 (m, 10H, ArH), 7.81
(brs, 2H, NH,); IR (KBr) v: 3356, 3219, 2214, 2209, 1623,
1546, 1520 cm .

2-JGHE 4-(4-F KR )-6-(CRIER JE)-3,5- i ke
(4d): KA. 'H NMR 6: 7.49~7.68 (m, 9H, ArH),
7.85 (brs, 2H, NH,); IR (KBr) v: 3354, 3214, 2220, 1621,
1572, 1550 cm .

2-Jfig B -4- R -6-(2- JHe B - R FE A 3 )-3,5- S SRl
IE(4f): TR K. "H NMR 6: 5.35 (brs, 2H, NH,), 6.60~
7.55 (m, 9H, ArH), 7.62 (brs, 2H, NH,); IR (KBr) v: 3390,
3222, 2923, 2210, 1638, 1542, 1522 cm ™.

2- i H-4-(4-F ORI )-6-(2- i FE 2R FE A O )-3,5- 7
FENEIE(4): FEEOHFIAR. "H NMR J: 5.35 (brs, 2H, NH,),
6.65~7.65 (m, 10H, ArH+NH,); IR (KBr) v: 3420, 3333,
3256, 2210, 1640, 1570, 1546, 1510 cm ™.
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FRe, B AR [bmim]BF, A it
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Table 2 Selection of medium

Entry Solvent Temp./C Time/min  Yield”/%
1 H,O 90 180 Trace
2 EtOH 80 180 Trace
3 CH;CN 80 180 Trace
4 CH;COCH; 60 180 Trace
5 CHCl, 60 180 Trace
6 DMF 80 180 Trace
7 DMSO 80 180 Trace
8 [bmim]C1 50 60 49
9 [bmim]Br 50 60 57
10 [bmim]BF, 50 30 82

“ Reaction conditions: bentaldehyde (1 mmol), malononitrile (2 mmol), thio-
phenol (1 mmol); * Isolated yield.
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