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Scheme 1 Synthetic route of the title compounds
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1.2 BHRUEWHEA

¥E 25 mL ML S, 30 A 1mmol B4t 4-F B MEME .3 mmol Z.BEZ. 5 Z. 5 .3 mmol (H)
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2.1 HAMBYERRRE>E
RAEZERME1 Fin,

£1 kAW 2a-~2cM3a~IcYBERREFE
Table 1 Physical properties and yields of compounds 2a ~2¢ and 3a ~ 3¢

Compound Appearance mp/C Yield*/% Yield® /%
2a White acicular crystal 198 ~200 72.3 86.0
2b White powder solid 204 ~206 69.6 83.5
2c White acicular crystal 254 ~256 72.7 85.4
3a Yellow sheet crystal 204 ~206 76.2 88.3
3b Yellow bulk crystal 222 ~224 74.6 82.9
3c White column crystal 240 ~242 70.8 89.4

a. The yield of heating by traditional method; b. The yield of heating by microwave irradiation.

2.2 *YREILRE

{64&%) 2a: IR(KBr) ,o/cm ™' ;3 388,3 178 (N—H) ,1 548( C=N),1 334( C=S),1 273(C—N),
1668( C=0),1 187(C—0—C) ;'"H NMR( DMSO0-d 400 MHz) ,5.10.286(s,1H,N—H) ,9. 745(s,1H,
N—H) ,8.366(s,1H),7.902 ~7.782(dd,4H,Ph—H, J, =8.0 Hz,J, =7.2 Hz),7. 522 ~7.411(m,5H,
Ph—H),7.345 ~7.308(t,1H,Ph—H,J, =7.2 Hz,J, =7.6 Hz),5.413(s,1H),3. 858 ~3.758 (m,2H,
CH,),2.278(s, 3H,CH,),0.822 ~ 0.787(t,3H,CH,,J, =7.2 Hz,J, =6.8 Hz) ;"> C NMR ( DMSO-d,,
100 MHz) ,8:165. 34 (CO,Et) ,174.22( C=S ), 150. 80,101. 61,45. 90 ( Pyri-C) , 145. 19,126. 88 ,118. 79
(Pyra-C) , 139. 68, 133. 30, 129. 93, 128. 85, 128. 38, 128. 25, 126. 88, 125. 60 ( Ph—C ), 59. 71 ( CH, ),
17.59,14.06(CH; ) ,C,H,N,0,S ST E A H71H (3B 18)/% ,C 66.12(66.01) ,H 5.27(5.30) ,N 13. 30
(13.31),

&4 2b.IR(KBr) ,0/cm ™' ;3 312,3 198 (N—H),1 539( C=N),1 333( C=S),1 280(C—N),
1 665( C=0),1 185(C - 0—C) ;'H NMR( DMSO-d, ,400 MHz) ,5,10. 282(s,1H,N—H) ,9. 718(s,1H,
N—H) ,8.327(s,1H),7.887 ~7.867(d, 2H,Ph—H,J =8.0 Hz),7.728 ~7.707(d,2H,Ph—H,J =
8.4 Hz),7.510 ~7.473(t,2H,Ph—H,J, =7.6 Hz,J, =7.2 Hz ),7.329 ~7.293(t,1H,Ph—H, J, =
7.6 Hz,J, =6.8 Hz),5.385 ~5.376(d,1H,J =8.4 Hz),3.873 ~3.767(m,5H,CH,, OCH, ) ,2. 286 (s,
3H,CH,),0.859 ~0.824(t, 3H,CH,,J, =7.2 Hz,J, =6.8 Hz) ;" C NMR ( DMSO-d,, 100 MHz), 5
165.38(CO,Et), 174.20 ( C=S),159. 61, 101. 66,45.94 ( Pyri-C) , 145. 13,125. 33, 114. 19 ( Pyra-C ) ,
150. 65,139. 72,130. 11,129.90,128. 06,126. 71,125. 33 (Ph—C) ,59. 73 (CH, ) , 55. 61 (OCH, ) , 17. 62,
14.12(CH;), C, Hyu N, O, S STE 471 (FHEE)/% : C 64.22 (64.27) ,H 5.35(5.39), N 12.37
(12.49),

L& 2c:IR(KBr) ,o/cm ™' ;3 386,3 183 (N—H),1 531( C=N),1 332( C=S),1 270(C—N),
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1672( ¢=0),1 190(C—0—C) ;'H NMR(DMS0-d, 400 MHz) ,5:10. 310(s,1H,N—H) ,9. 745(s, 1H,
N—H), 8.410(s,1H),7.911,7.825 ~7.350( m,9H,Ph—H) ,5. 441(d,1H,J = 17. 6 Hz) ,3.848 ~3.758
(m,2H,CH,),2.299 (s,3H, CH,),0.859 ~0.787 (t,3H,CH,,J, =7.6 Hz,J, =7.2 Hz); "C NMR
(DMSO-dq, 100 MHz ), §: 165. 36 (CO, Et), 174. 13 ( C=S ), 149. 58 ,101. 39,45. 85 ( Pyri-C) , 145.28,
127.01,118. 86 ( Pyra-C ) , 139. 60, 133. 24, 132. 20, 130. 59, 129. 94, 128. 82, 127. 01, 125. 72 (Ph—C) ,
59.78(CH,),17.64,14. 11 (CH, ) ,Cy, H,, CIN,0,S TTE /3 Hi{& (3+E ) /% : C 60.94(60.99) ,H 4. 60
(4.67) ,N 12.28(12.37),

ft&%9 3a: IR(KBr) ,0/cm™":3 352 (N—H),3 225(0H),1 539( C=N),1 311 (C—N),1 693
(€=0),1230(C—0—C);'H NMR ( DMSO-d,, 400 MHz),5:9.170 (s, 1H, N—H),8.363 (s,1H),
7.905 ~7.887(d,2H,Ph—H,J =7.2 Hz),7.770 ~7.752(d,2H,Ph—H,J =7.2 Hz) ,7.491 ~7.420(m,
5H,Ph—H),7.328 ~7.312(d,1H,J =6.4 Hz),5.394(s,1H,0H),3. 817 ~3.750(q,2H,CH,) ,2. 251
(s,3H,CH,),0.829 ~0.795(t,3H,CH,,J, =6.8 Hz,J, =6. 8 Hz) ;" C NMR( DMSO-d,, 100 MHz) ,:
165. 56 (CO,Et),152.29( C—OH), 150.76 ,100. 12,45. 86 ( Pyri-C) ,148.52,126. 76,118. 70 ( Pyra-C) ,
139.78,133.51,129. 90, 128. 81, 128. 74, 128. 29, 127. 64, 126. 71 (Ph—C) ,59. 33 (CH, ) , 18.21, 14. 16
(CH,) ,C,H, N, O, TTEAWHE (FHEE) /% : C 48.65(48.64) ,H 5.47(5.51) ,N 13.90(13.92) ,

144 3b: IR (KBr) ,0/cm ™" ;3 351 (N—H),3 225(0H),1 530( C=N),1 368 (C—N),1 691
(C=0),1 182(C—0—C);"'H NMR (DMSO-d,,400 MHz),5:9.167 (s,1H,N—H),8.322(s,1H),
7.890 ~7.870(d,2H,Ph—H,J =8.0 Hz),7.742(s,1H) 7.699 ~7.677(d,2H,Ph—H,J =8.8 Hz),
7.500 ~7.461(t,2H,Ph—H, J, =7.6 Hz,J, =8.0 Hz),7.314 ~7.277(1,1H,J, =7.6 Hz,J, =7.2 Hz) ,
7.047 ~7.025(d,2H,Ph—H,J =8. 8 Hz) ,5.371(s,1H,0H) ,3. 860 ~3.744(m,5H,CH,,0CH,) ,2. 261
(s,3H,CH,),0.869 ~0.834(1,3H,CH,,J, =7.2 Hz,J, =6.8 Hz) ;" C NMR(DMSO-d,,100 MHz) , 5:
165. 61( CO,Et),159. 53 (C—OH) ,152.32,100. 18,45. 89 ( Pyri-C) , 148. 46, 125. 93, 114. 19 ( Pyra-C) ,
150. 62,139. 68,139. 82,130. 05, 129. 87, 127. 44 ,126. 54, 126. 47, 118. 58 (Ph—C) ,59. 36 (CH, ) , 55. 60
(OCH,),18.23,14.22(CH,) , C, H, N, 0, UK /3 11 (i1 B {E ) /% : C 66. 64 (66.65) ,H 5.55(5.59),
N 12.97(12.96),

t4% 3¢ IR(KBr) ,o/cm ™" ;3 355 (N—H),3 223(O0H),1 539( C=N),1 311 (C—N),1 693
(€=0),1 228 (C—0—C);'H NMR ( DMSO-d,,400 MHz),5:9.193 (s, 1H,N—H),8.386(s, 1H),
7.908 ~7. 888(d,2H,Ph—H,J =8.0 Hz),7.790 ~7.770(d,3H,Ph—H,J =8.0 Hz),7. 491 ~7.420(m,
4H,Ph—H),7.355 ~7.299(t,1H,J, =7.2 Hz,J, =7.2 Hz) ,5.372(s,1H,0H) ,3. 879 ~3.762( q,2H,
CH,),2.252(s,3H,CH,),0.864 ~0.829(t,3H,CH,,J, =6.8 Hz,J, =7.2 Hz) ;" C NMR (DMSO-d,,
100 MHz) ,6:165. 57( CO,Et) ,152. 18(C—OH) , 149. 53 ,99. 90,45. 84 ( Pyri-C) , 148. 63,127. 89 ,118. 77
(Pyra-C),139. 68 ,133. 13,132. 41,130. 52,129. 91,128. 81,126. 85 (Ph—C) ,59. 40( CH, ) , 18. 25, 14. 21
(CH;) ,CH,, N, 0, TE S HHE (7 B1H) /% :C 66.79(66.81) ,H 5.22(5.27) ,N 13.90(13.96) ,
2.3 IR #1 NMR i#4$1F
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Scheme 2 Mechanism of the one-pot synthesis of novel pyrazol-3,4-dihydropyrimidines
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One-pot Synthesis of Novel'Pyrazol-B ,4-dihydropyrimidine

LIU Jin-Gui* , WANG Guo-Hui, DANG Shan
( College of Chemistry and Environmental Science ,Henan Normal University , Xinxiang 453007 )

Abstract Pyrazol-3 ,4-dihydropyrimidines were synthesized by one-pot Biginelli cyclocondensation of substi-

tuted-4-formylpyrazole, ethyl acetoacetate, urea or thiourea and ferric choride (in molar ratio of 1:3:3:1) in

ethanol, under traditional heating or microwave irradiation conditions, while ferric chloride was used as a cata-

lyst. The structures of all the products were characterized by elemental analysis, IR, 'H NMR and C NMR.

The mechanism of the reaction and the spectra of all the compounds were also discussed. The method of micro-

wave irradiation showed some advantages, such as a shorter reaction time and a higher yield, which is a new

approach for synthesizing this kind of compounds.

Keywords ferric chloride, Biginelli condensation ,dihydropyrimidine ,one-pot synthesis , microwave irradiation



