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XL-400 4% 5 FEHR 1 (7 Bruker A7) , DMSO-d, A7 #], TMS 9 % ; HP 1100-LC-MS ( ESI) B fFi i
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R 8 ming ZNASHE , BT UKAAT A TORE , s A AR A, I TR AR
11231, - S BE (3) 195 B R B —2B A5 BIAORL™ i T 10 mL K5 JF(80% )
TERGH RS (300 W) RS 5 min, A4t 1A, a0, D ik S (95% ) Uik, T4, 15 1 6 80k
PR, 722 81% ,mp 237 ~239 °C;IR(KBr) ,o/cm ' :3325,3258,3056,1679,1613,1597 ,741 ; ESI-MS
m/z(% ) :404(M " ,27) ; JTE M1 (# CoHyu N, O, S, 31 5B ) /% : C 56.35(56.44) ,H 5.79(5.94) ,
N 13.71(13.86),
1.3 BHR4EEW1,1-2FE-1,1-“H 2R F kR (4a ~4n) IE K
A IR LR N Scheme 1 FF7R
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Ar:4a. C,H, ; 4b.4-CH,C,H, ; 4c.4-OHC,H, ; 4d.4-OCH,C,H, ; 4e.3-OHC,H, ;
4f.2-OHC H, ; 4g. 4-(CH,),NCH, ; 4h.4-0,NC H, ; 4i.4-CIC,H, ; 4j.4-BrC,H, ;
4k.3-CIC H, ; 41.3-0,NC,H, ; 4m.3-OH,4-OCH,C,H, ; 4n. 3-Cl,4-CIC,H,

Scheme 1  Synthetic route toward compounds 4a ~4n

1E 50 mL B JEEH, 43 5 A 0.5 mmol 1,1-— 7K 3E-1, 1-Z 5 S BEWFH %€ (3) .8 mL DMF,
1.5 mmol 75 R 3 ~ 5 WK LR, FERUIE Ha ST (350 W) R i 3 ~5 min, TLC 0 5 W E R o s i 4%
Je Ve H Bt A Bl , B DMF A1 H, 0 IR A7 R 45 A 2l dh (4a ~4n)

) da; B0 5 A , 723 89% mp 215 ~217 °C ;'H NMR( DMSO-d, ,400 MHz) ,5:11.46(d,J =
12.1 Hz,2H,NH) ,8.29(s,1H,NCH) ,8.05(d,J =5.7 Hz,1H,NCH) ,7.61 ~7. 11 (m,20H, ArH) ,5. 07
(d,J=7.2 Hz,2H,0CH, ) ,4.41(d,J =5.8 Hz,2H,0CH,) ,2. 65(s,4H, Ar—CH, ) ; IR (KBr) ,o/cm .
3431,3217,3069,2967,1682,1597 , 1555, 1493, 738 ; ESI-MS m/z(% ) :580 ([ M + Na]*,20) ; JC Z /M7
(# C,H,N, 0,8, 7451) /% : C 68.37(68.28) ,H 5.43(5.52) ,N 9.51(9.66) .

L4 ab Ik #0729 87% ,mp 253 ~255 °C ;'H NMR( DMSO-d, ,400 MHz) ,6:11.27(t,J =
11.6 Hz,2H,NH) ,8.21(s,1H,NCH),8.01(d,J =5.4 Hz,1H,NCH),7.59 ~7.06(m,18H, ArH) ,5. 11
(d,J=7.2 Hz,2H,0CH, ) ,4.58(d, ] =6.4 Hz,2H,0CH, ) ,2.65(s,4H, Ar—CH,) ,2.21(s,6H,CH,);
IR(KBr) , o/cm ™' ;3438,3219,3067,2967, 1680, 1605, 1453 ,819; ESI-MS m/z(% ) :608 ([ M + Na]*,
15) ; JTEEAMT (4% Co Hy N, 0,S, 1148 (1) /% - C 69. 17(69.09) ,H 5.82(5.92) ,N 9.13(9.21) ,

W) e R (o A, 722 85% ,mp 199 ~201 °C ;'H NMR(DMSO-d, ,400 MHz) ,5:11.35(t,J =
12 Hz,2H,NH) ,9.93(s,2H,0H) ,8.25(s,1H,NCH) ,7.93(d,J =4.7 Hz,1H,NCH) ,7.51 ~6.68 (m,
18H,ArH) ,5.10(d,J =7.6 Hz,2H,0CH, ) ,4.54(d, ] =5.8 Hz,2H,0CH, ) ,2. 63 (s,4H, Ar—CH, ) ;IR
(KBr) ,o/cm ™' :3431,3217,3025 ,2967 ,1682,1604 1512 ,1441 ,831 ; ESI-MS m/z(% ) :612([M + Na] *,
17) 3 ICE4MHT (3% CyuHyN,0,S, 8 () /% - C 64.83(64.71) ,H 5.10(5.22) N 9.07(9.15),

4 4d . (o A 725 90% , mp 182 ~ 184 °C ;' H NMR ( DMSO-d, ,400 MHz),8:11.41(t,J =
10 Hz,2H,NH) ,8.27(s,1H,NCH) ,7.98(d,J =5.2 Hz,1H,NCH) ,7.53 ~6.75(m,18H,ArH) ,5. 12(d,
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J=7.6 Hz,2H 0OCH,) ,4.57(d,J =6.2 Hz,2H,0CH, ) ,3.81(s,J =3.4 Hz,6H,OCH,) ,2.63 (s,4H,
Ar—CH,) ;IR(KBr) ,o/cm ' ;3429 ,3205,3016,2958 ,1684 ,1600,1509, 1458 ,837 ; ESI-MS m/z( % ) :640
([M+Na]*,10); TCE A H7 (3% CxH N, 0,S,3181E)/% : C 65.76(65.63) ,H 5.51(5.63),N 8.83
(8.75),

LAY de IR A, 72 % 85% ,mp 213 ~215 °C ;'H NMR ( DMSO-d, ,400 MHz) ,5:11.31(t,J =
8.4 Hz,2H,NH) ,9.71(s,2H,0H) ,8.24(s,1H,NCH) ,7.92(d,J =4.2 Hz,1H,NCH) ,7.49 ~6.72(m,
18H,ArH) ,5.10(d,J =6. 8 Hz,2H,0CH, ) ,4.56(d,J =5.2 Hz,2H,OCH, ) ,2.65(s,4H,Ar—CH, ) ; IR
(KBr) ,o/cm ™" :3435,3238,3061,1674,1594 1502 ,1436,785 ; ESI-MS m/z(% ) :612([M +Na] *,17),
TCEAHF (#% CuH,yN,0,S, 318 (H ) /% :C 64.85(64.71) ,H 5. 13(5.22) ,N 9.21(9.15),

LAY A IR SR, 77 % 86% ,mp 193 ~ 195 °C ;'H NMR ( DMSO-d, ,400 MHz) ,5:1.75(s,1H,
NH),11.46(s,1H,NH) ,11.02(s,1H,0H),10.05(s,1H,0H) ,8.54(s,1H,NCH) ,8.29(d,J =4.0 Hz,
1H,NCH) ,7.53 ~6.69(m,18H,ArH) ,5. 12(d,J =8.7 Hz,2H,0CH, ) ,4.58(d,J =7.4 Hz,2H,0CH, ) ,
2.65(s,4H,Ar—CH,) ;IR(KBr) ,o/cm ™' ;3438 3235 ,3061,2941,1665 ,1607 ,1543 , 1485 ,1235,749 ; ESI-
MS m/z(% ) :612([M +Na]*,20) ; JTCE /M H7 (% C,,H,yN, 0,8, 31818 ) /% . C 64.83(64.71) ,H5.10
(5.22),N9.24(9.15)

A g RO, 77 % 87% ,mp 281 ~283 °C ;'H NMR ( DMSO-d, ,400 MHz) ,5:11.25(t,J =
16.8 Hz,2H,NH) ,8.19(s,1H,NCH) ,7.98(d,J =4.8 Hz,1H,NCH) ,7.54 ~6.58(m,18H,ArH) ,5. 10
(d,J=7.6 Hz,2H,0CH,) ,4.58(d,J=6.0 Hz,2H,0CH, ) ,2.97(t,J =3.6 Hz,12H,CH,) ,2. 63(s,4H,
Ar—CH, ) ;IR(KBr) ,o/cm " ;3435 ,3289,3069 ,2947 ,1686,1605 ,1527 ,1435 ,821 ; ESI-MS m/z( % ) :666
([M+Nal]*,9); 504 ¥ (#% C,, H,,N, 0,8, 11818 ) /% : C 66.80(66.67) ,H 6.23(6.31),N 12.43
(12.61),

LAY 4h A A, 772 92% ,mp >300 °C ;'H NMR ( DMSO-d, ,400 MHz) ,5:11. 86(s,2H,NH) ,
8.43(s,1H,NCH),8.31(d,J=6.8 Hz,1H,NCH) ,8.25 ~7. 14(m,18H,ArH) ,5. 11(d,J =6.2 Hz,2H,
OCH,) ,4.46(d,J =5.4 Hz,2H,0CH, ) ;2.65(s,4H, Ar—CH,) ,IR (KBr) ,o/cm ' ;3431,3210, 3058 ,
2961,1689,1597,1513,1436,835 ; ESI-MS m/z(% ) :670([M + Na] * ,15) ; JTTZE /7 (3% C,3 Hy N, O, S, 11
BAH) /% :C 59.23(59.10) ,H 4.37(4.48) ,N 12.64(12.53),

Ay i R, P38 90% ,mp 273 ~275 °C ;'H NMR(DMSO-d, ,400 MHz) ,8:11.61(s,2H,
NH),8.27(s,1H,NCH),8.01(d,J =7.8 Hz, 1H,NCH),7.61 ~7.15(m, 18H,ArH),5.09(d, J =
6.4 Hz,2H,0CH,) ,4.42(d,J =7.8 Hz,2H,0CH,) ,2.64 (s,4H, Ar—CH,) ; IR(KBr) , o/cm ' ;3432
3208,3056, 1685, 1602, 1543, 1491, 819; ESI-MS m/z (% ): 648 ([ M + Na ", 15); JC £ 7 ¥ ($%
CyyHyyN,0,S,CL 1445k ) /% :C 61.20(61. 11) ,H 4.48(4.63) ,N 8.53(8.64)

A 47 R I AA AR, P23 90% , mp > 300 °C ;' H NMR ( DMSO-d, ,400 MHz) ,8:11. 65 (s,2H,
NH),8.28(s,1H,NCH),8.02(d,J =8.2 Hz, IH,NCH),7.68 ~7.17 (m,18H, ArH) ,5.10(d, J =
6.8 Hz,2H,0CH,) ,4.46(d,J =5.8 Hz,2H,0CH,) ,2.65(s,4H, Ar—CH,) ; IR(KBr) , o/cm ' ;3439
3217,3069, 1687, 1602, 1547, 1487, 821; ESI-MS m/z (% ):736 ([ M + Na]*,8); Tt Z 4 #r (#%
C4H,,N,0,8,Br, 3154518 ) /% :C 53.92(53.80) ,H 4. 17(4.08) ,N 7.50(7.61)

LG dk R VA, P23 87% ,mp 261 ~263 °C ;'H NMR( DMSO-d, ,400 MHz) ,8:11. 60(s,2H,
NH),8.25(s,1H,NCH),7.98(d,J =8.2 Hz, 1H,NCH),7.59 ~7.18 (m, 18H, ArH),5.08 (d, J =
6.0 Hz,2H,0CH,) ,4.41(d,J =7.6 Hz,2H,0CH,) ,2.64 (s,4H, Ar—CH,) ; IR(KBr) , o/cm ' ;3432
3215,3063, 1689, 1598, 1541, 1491, 823; ESI-MS m/z (% ): 648 ([ M + Na]*,10); JC E 43 #7 (#%
CHy N, 0,S,CL 138 ) /% :C 61.23(61. 11) ;H4.52(4.63) ,N 8.51(8.64)

LAY 41 ¥ A, 72 % 93% ,mp >300 °C ;' H NMR ( DMSO-d, ,400 MHz) ,8:11.82(s,2H,NH) ,
8.48(s,1H,NCH),8.39(d,/=7.4 Hz,1H,NCH) ,8.27 ~7.16(m,18H,ArH) ,5. 13(d,J =6.8 Hz,2H,
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OCH,) ,4.48(d,J =6.2 Hz,2H,0CH,) ;2. 65 (s,4H, Ar—CH, ) , IR (KBr) , o/cm ™' ;34353219 ,3054,
2921,1675,1597,1532,1488 736 ; ESI-MS m/z(% ) :670([M +Na] * ,12) ; TTE 40T (4% Ciy HygN, O, S, 11
YE) /% :C 59.21(59.10) ,H 4.35(4.48) ,N 12.67(12.53) ,

LA dm ;R B0 S A 7728 85% , mp > 300 °C ;' H NMR ( DMSO-d, ,400 MHz) ,8:11.39(d,J =
12.0 Hz,2H,NH) ,9. 53(s,2H,0H) ,8.21(s,1H,NCH) ,7.92(d,J =5.2 Hz,1H,NCH) ,7.28 ~6. 52(m,
16H,ArH) ,5.08(d,J =7.8 Hz,2H,0CH, ) ,4.43(d,J =6.2 Hz,2H,0CH,),3.80(s,J =3.0 Hz,6H,
OCH,) ,2.65(s,4H, Ar—CH,) ; IR(KBr) ,o/cm ™" :3437,3211,3065,2961,1685,1597 , 1563, 1504 ,751 ;
ESI-MS m/z(% ) :672 ([ M + Na]*,20) ; TCE A1 (4% Cys HygN, O S, 31514 ) /% . C 62.36 (62.50) ,H
5.45(5.36),N 8.47(8.33)

B4 dn 1R R, 77 % 85% ,mp > 300 °C;'H NMR ( DMSO-d, ,400 MHz) ,8:11.63 (s,2H,
NH) ,8.27(s,1H,NCH),8.02(d,J =7.8 Hz, 1IH,NCH),7.65 ~7.11 (m, 16H, ArH) ,5.10(d, J =
6.4 Hz,2H,0CH,) ,4.43(d,J =8.0 Hz,2H,0CH, ) ,2.65(s,4H, Ar—CH,) ; IR (KBr) ,o0/cm ' ;3437 ,
3211,3052, 1687, 1600, 1543, 1491, 758 ; ESI-MS m/z (%) : 716 ([ M + Na]*,5); 50 E 43 #7 (#%
Cy3HygN,0,8,ClL 318l ) /% : C 55.23(55.31) ,H3.79(3.91) ,N 7.69(7.82) ,

2 ZRHINHE
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Synthesis of 1,1-Bibenzyl-1,1-bimercaptoacetyl-
hydrazonemethane under Microwave Irradiation

FENG Fu, CUI Zhicai, DUAN Zhengchao, HU Weibing *
(School of Chemistry and Environmental Engineering ,Hubei Institute for Nationalities , Enshi 445000, China )

Abstract Using 1,3-diphenylacetone as precursor, bibenzyldithiolmethane(1) was prepared through reacting
1, 3-diphenylacetone with dry hydrogen sulfide and hydrogen chloride. Under microwave irradiation,
compound 1 was subjected to esterification and hydrazinolysis to yield 1, 1-bibenzyl-1, 1-bimercaptoacetyl-
hydrazine (3). The condensation reactions between compound 3 and aromatic aldehyde led to the production of
a series of 1, 1-bibenzyl-1, I -bimercaptoacetylhydrazone (4a ~4n). Their structures were confirmed by IR,
'"H NMR, MS and elemental analysis.

Keywords microwave irradiation, acetylhydrazone , synthesis



