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Table 1 Solvent-free thionation of the carbonyl compounds with P,S; under microwave irradiation”
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Table 2 Effect of reaction temperature on the yield of 2a”

Temperature/ C 40 60 80 100 120
Isolated yield/% 45 51 72 83 59

*1a0.242 g(2 mmol ) ; P,S50.111 g(0.5 mmol ) ; 15 min.
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Table 3 Effect of solvents and heating methods on the reaction”

Heating methods microwave oil bath microwave oil bath microwave oil bath oil bath
Solvent pyridine pyridine toluene toluene benzene benzene free
Isolated yield/% 45 15 33 12 36 18 23

*1a0.242 g(2 mmol ) ; P,S50.111 g(0.5 mmol ) ; 100 °C, 15 min.
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Table 4 Effect of molar ratio of the reactants on the yield of reaction*

n(la):n(P,Ss) 4:1 3:1 2:1 1:1 6:1 8:1
Isolated yield/ % 83 85 84 85 71 56

*100 °C, 15 min.
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B 20 R AR A, 4l B 98% (HPLC #:) ,mp 116 ~ 118 °C, 3¢k 117 ~ 118 C;'H NMR
(CDCL,) ,6:8.92(brs,2H,NH,) ,7.37 ~7.27(m,5H, %#) ;" C NMR(CDCl;) ,5:162.9,141.9,135. 4,
134.7,128.6,126.6,

A 2b s (845 &, 4l B 97% (HPLC ), mp 112 ~ 114 °C, k"7 . 113 ~ 114 «C;'H NMR
(CDCl,) ,5:8.32(d,J=7.2 Hz,2H,NH,) ,1. 15(s,3H,CH,) ; "C NMR(CDCL,) ,5:196. 3,38.2,

AW 2¢ R A EK , mp 62 ~64 °C, 3Lk 164 ~65 °C (dec. ) ;'H NMR(CDCL,) ,8:10. 12(d,J =
8 Hz,2H,NH,) ,4.07(q,J=7.2 Hz,2H),1.01(t,J =7.2 Hz,3H) ;" C NMR(CDCl,),5:186.2,163. 1,
61.2,13.7,

e 2d A etk ) 4l B 96% (HPLC ) ;'H NMR(CDCL,) ,5:7.48 ~7.40(m,3H, 25 ) ,
7.29 ~7.22(m,7H, %) ;°C NMR(CDCl,) ,5:189.0,147.0,138.2,129. 4,128. 3,

B 26 ¥ (8 [E A, 463 99% (HPLC 7 ) ,mp > 300 °C (dec. ), k"™ :313 ~314 °C (dec. );
"H NMR(CDCL,) ,8:13.72(brs,1H,NH) ,8.72(s,1H,8-CH) ,8. 18 (s,1H,2-CH) ,3. 33 (brs, 1H,SH,
eI Sk AR SH) 3 C NMR(CDCL) ,8:171.1,150.7,144. 8,144.7,128. 6,
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A 2 25 B B K, 46 98% (HPLC 3£ ), mp 294 ~296 C (dec. ), CHL'" :292 ~ 296 °C;
"H NMR(CDCl,) ,5:13. 10(brs,1H,NH) ,12. 85 (brs,1H,NH),7.31(d,J=7.0 Hz,1H,6-CH) ,6. 16(d,
J=7.0 Hz,1H,5-CH) ;”C NMR(CDCl,) ,5:181.2,147.9,136.7,112. 1,

B 2 MR B €4 18 1A, 4 97% (HPLC %), mp 246 ~ 248 °C (dec. ), SCHK™' 1246 ~ 248 C;
'"H NMR(d,-DMSO ,400 MHz) ,8:7.58(s,1H),3.93(s,3H),3.57(s,3H),3.39(s,3H) ;" C NMR(d,-
DMSO,100 MHz) ,5:167.9,155.3,151.7,148.0,106.9,35.7,31.3,30. 8,
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Solvent-free Thionation of Carbonyl Compounds
with P,S. Under Microwave Irradiation

YANG Xiugin®, FU Changliang
( Henan Vocation College of Chemical Technology ,Zhengzhou 450042 , China)

Abstract Seven carbonyl compounds were thionated with phosphorus pentasulfide promoted by microwave
irradiation under solvent-free conditions. The thiocarbonyl compounds were synthesized in 76% ~93% yields.
The optimized reaction conditions: the molar ratio of substrates and P,S; is 4:1, temperature is 100 C and
time is 15 ~20 min. The structures of products were characterized by 'H NMR and " C NMR.

Keywords microwave-irradiation , solvent-free , thiocarbonyl reaction, phosphorus pentasulfide



