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1
1.1
X4 IR KBr Avatar 360
'"H NMR  Mercury Plus400 MHz T™MS CDCl, MS  FinniganTrace Mass
Vario EL. T 1- -3-
4- 5- -1H- 3 !
1.2
1.2.1 a- 2 89 a-
500 mL 200 mL 6.9 g 0.3 mol N,
16.5 ¢ 0. 15 mol 20 min 0 C 6~8h
21.8 g 0.13 mol «- 2 h 35 C 6 h 18.0 g
5 min 225 mL 50 mL
pH =5 165 ~ 167 C/42 Pa
15.7 ¢ 61.6% M* =196.1 a- 59.3% bp 135 ~138 C/
22 Pa M* =210.2 - 57.2% bp 139 ~142 C/38 Pa M™ =
224.2
1.2.2 4 250 mlL 13.1 g 50 mmol 120 mL
0 < N, 8.0 ¢ 50 mmol 30 min 10.1 ¢
100 mmol 60 mL 13.9 g 50 mmol 5- 3 60 mL
26 h 3
1- -3- 4- 22.63 ¢ 84.28%
192.1 ~193.8 C
1.3
Ta
1.3.1 1- 3- -5- 6- 4- 2- 3 4d 4-  6a
50 mL 1.07 g 2.0 mmol 4 25 mL
N, 2.0 mmol 2~5h
5 25 mL 2.0 mmol 2 0.05 ¢ 5h
/ 6a
1.3.2 1- 3- -5- -6- 4- 2- 3 4d 4-  Ta
25 mL 1.5 mmol 6a 15 mL 0.02 ¢
0.06 mmol Na,WO,; 2H,0 40 °C 0.51 g 4.5 mmol 30% H,0,
40 C 50 C 5h 0.25¢
Na,S0, 20 mL / Ta
2
2.1
8
6.5:1 9 a- 3 1 2-
2- 2
3 o-
0 6~8h 35 C

2 h
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pH 5~6 pH pH
GC-MS 92%
5% M* =282.1 3% 2-
61.6% ’ 59.7%
2.2
5 o-
6 6
7
1 2
1 6 7
Table 1 Yield mp and elemental analysis data of compounds 6 and 7
Elemental analysis caled. /% .
Compd. Formula Yield/ % mp /°C Appearance
C H N
6a CyHys CIN, O5S 60.63 60.36 4.16 4.37 9.84 9.71 71.1 212.9 ~213.7 White solid
6b CooHp5CIN,O5S  60.43 60.36  4.45 4.37 9.56 9.71 73.8 172.6 ~174.5 White solid
6¢ C3HyN,O5S 64.42 64.73 4.87 5.07 10.19 10.07 80.8 176.2 ~177.3 White solid
6d CygHy3 CIN, O5S 59.58 59.73 4.03 4.12 9.79 9.95 69.3 206.5 ~207.2 White solid
6e CygHy3 CIN, O5S 59.49 59.73 4.32 4.12 9.79 9.95 64.6 204.3 ~205.4 White solid
6f CyHyN,O5S 63.99 64.19 4.76 4.83 10.12 10.33 81.6 198.1 ~200.0 White solid
6g CyHyCIN,OsS  60.82 60.69  4.66 4.60 9.31 9.48 71.9 177.5 ~179.2 White solid
6h C3yH,; CIN,O5S 61.12 60.96 4.65 4.60 9.59 9.48 68. 1 232.2 ~235.5 White solid
6i C3; Hy N, O5S 65.52 65.25 5.31 5.30 9.76 9.82 76.7 191.0 ~192.8 White solid
Ta Cy9Hys CIN, 0,8 57.34 57.19 4.19 4.14 9.06 9.20 92.6 187.4 ~189.8 White solid
7b Cy9H,5 CIN, O, S 57.38 57.19 4.02 4.14 9.31 9.20 97.8 215.6 ~217.2 White solid
Te C3oHyg N, O, S 61.03 61.21 4.99 4.79 9.45 9.52 82.2 203.5 ~204.7 White solid
7d CygHy3 CIN, O, S 56.46 56.52 4.01 3.90 9.57 9.42 81.1 192.8 ~194.3 White solid
Te CyHy CIN,0,S  56.33 56.52  3.82 3.90 9.66 9.42 77.2 240.2 ~242.8 White solid
7f CyoHygN,O,S 60.81 60.62 4.58 4.56 9.84 9.75 87.5 249.9 ~250.6 White solid
7g C3yH,; CIN, 0,8 58.00 57.83 4.51 4.37 9.05 8.99 83.3 193.1 ~195.5 White solid
7h CyHyCIN,O,S  57.68 57.83  4.41 4.37 9.10 8.99 90.0 179.7 ~182.3 White solid
7i C3 HsN, 0,8 61.62 61.78 4.99 5.02 9.36 9.30 97.8 213.4 ~216.4 White solid
2 6 7 'HNMRIR MS
Table2 '"H NMR IR and MS data of compounds 6 and 7
Compd. "H NMR CDCl; 400 MHz & IR ¢/cm™! MS m/z %
6a 7.90 d 2H Ar 7.21~7.48 m 7H Ar 7.08 d 2H OC¢H,O0 6.91 d 2H 1744 1701 577 M+1 17
OCaH,O0 4.75 q I1H OCH 4.21 q 2H OCH, 2.68 s 3H SCH;4 1603 1573 576 M+ 45
1.65 d 3H CH;CH 1.24 t 3H CH,CH; 1548 1501
6b 7.90 d 2H Ar 7.52 d 2H Ar 7.19~7.35 m 5H Ar 7.06 dd 2H 1753 1709 577 M+1 22
0C¢H,O0 6.90 dd 2H Hz OC4H,0 4.75 q 1H OCH 4.22 ¢ 2H 1599 1578 576 M+ 49
OCH, 2.67 s3H SCH, 1.65 d 3H CH,CH 1.24 t 3H CH,CH, 1559
6¢ 7.91 d 2H Ar 7.17~7.34 m 7H Ar 7.07 d 2H OC¢4H,O0 6.90 d 2H 1753 1716 557 M+1 19
OC4H,O 4.74 q 1H OCH 4.21 q 2H OCH, 2.67 s 3H SCH; 1575 1551 556 M+ 42
2.43 s 3H p-CH; 1.64 d 3H CH;CH 1.23 t 3H CH,CH, 1 501
6d 7.90 d 2H Ar 7.21~7.49 m 7H Ar 7.09 d 2H OC¢H,0 6.91 d 2H 1753 1705
OC4H,0 4.78 q 1H CH 3.76 s 3H OCH; 2.68 s 3H SCH; 1571 1544
1.66 d 3H CH;CH 1 504
6e 7.89 d 2H Ph 7.21~7.53 m 7H Ar 7.07 d 2H OC4H,O0 6.90 d 2H 1757 1703 562 M+ 8
0C¢H,O0 4.77 q¢ 1H OCHC=0 3.76 s 3H OCH; 2.69 s 3H SCH; 1598 1572
1.65 d 3H CH;CHO 1549 1502
6f 7.91 d 2H Ar 7.19~7.33 m 7H Ar 7.07 dd 2H OC¢H,O0 6.90 dd 2H 1 760 1 705
OC,H,0 4.77 q IH CH 3.75 s 3H OCH, 2.67 s 3H SCH, 1573 1506

2.43 s 3H p-CH; 1.65 d 3H CH;CH
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2
Compd. '"H NMR CDCly; 400 MHz & IR ¢/cm™! MS m/z %
6g 7.90 d 2H Ar 7.21~7.49 m 7H Ph 7.08 d 2H OC4H,O 6.91 d 2H 1746 1701 591 M+1 10
OC¢H,0 4.76 q 1H CH 4.12 m 2H OCH, 2.68 s 3H SCH,4 1603 1573 590 M+ 46
1.60 ~1.67 m 5H CH;CH and CH,CH,CH; 0.87 t 3H CH;4 1545 1501
6h 7.90 d 2H Ar 7.19~7.53 m 8H Ar 7.07 d 2H OC¢4H,0 6.91 d 2H 1742 1702
0OC4H,0 4.77 q 1H CHC=0 4.11 t 2H OCH,CH,CH; 2.67 s 3H 1597 1574
SCH; 1.57~1.66 m 5H CHCH; and OCH,CH, 0.87 t 3H OCH,CH,CHj; 1557 1501
6i 7.91 d 2H Ar 7.18~7.35 m 7H Ph 7.07 d 2H OC4H,0 6.90 d 2H 1748 1700 571 M+1 14
OC4H,O 4.75 q 1H CH 4.11 t 2H OCH,Et 2.68 s 3H SCH; 2.43 s 1574 1545 570 M+ 52
3H p-CH; 1.60~1.66 m 5H CH;CH and CH,CH, 0.87 t 3H CH,4 1 500
7a 7.87 d 2H Ar  7.30~7.52 m 7H Ar 7.07 d 2H OC¢H,0 6.91 d 2H 1745 1721 608 M+ 10
OC4H,0 4.75 q 1H OCH 4.21 ¢ 2H OCH, 3.50 s 3H S 0, CHj; 1 604 1575
1.65 d 3H CH;CH 1.24 t 3H CH,CH,4 1558 1501
7b 7.87 d 2H Ar 7.55 d 2H Ar 7.30~7.40 m 5H Ar 7.05 d 2H 1721 1601 608 M+ 7
0C¢H,0 6.90 d 2H OC4H,0 4.74 q 1H OCH 4.21 q IH OCH, 1578 1545
3.50 s 3H S 0, CHy 1.65 d 3H CH;CH 1.23 t 3H CH,CH,4 1 501
Tc 7.89 d 2H Ar 7.27~7.40 m 7H Ar 7.06 d 2H OC¢4H,0 6.90 d 2H 1749 1716
OC4H,O0 4.74 q 1H OCH 4.21 ¢ 2H OCH, 3.51 s 3H S 0, CH; 1599 1576
2.44 s 3H p-CH;Ph 1.65 d 3H CH;CH 1.23 t 3H CH,CH;4 1558 1503
7d 7.89 d 2H Ar 7.27~7.53 m 7H Ar 7.09 d 2H OC¢H,O0 6.91 d 2H 1721 1603 596 M +2 30
OC4H,0 4.78 q 1H CH 3.76 s 3H OCH; 3.51 s 3H S O, CH,4 1576 1558 594 M+ 21
1.65 d 3H CH;CH 1501
Te 7.88 d 2H Ar 7.55 d 2H Ar 7.30~7.40 m 5H Ar 7.06 d 2H 1761 1719 594 M+ 4
0C¢H,0 6.91 d 2H OC4H,O 4.77 q 1H CH 3.76 s 3H OCH,4 1602 1579
3.50 s 3H S 0, CH; 1.65 d 3H CH;CH 1550 1502
7f 7.89 d 2H Ar 7.30~7.40 m 7H Ar 7.08 d 2H OC¢H,0 6.91 d 2H 1751 1733 579 M+3 17
0OC¢H,0 4.78 q 1H CH 3.76 s 3H OCH; 3.51 s 3H S O, CH,4 1598 1578 577 M+15
2.47 s 3H CH;Ph 1.65 d 3H CH;CH 1551 1501
7g 7.88 d 2H Ar 7.25~7.52 m 8H Ar 7.06 d 2H OC¢H,0 6.91 d 2H OC¢H,O 1720 1 605 623 M+ 5
4.76 q IH CHC=0 4.11 t 2H OCH,CH,CH; 3.50 s 3H S 0, CH, 1577 1553 622 M-19
1.57~1.66 m 5H OCHCH; and OCH,CH,CH; 0.87 t 3H OCH,CH,CH; 1501
7h 7.88 d 2H Ar 7.26~7.56 m 8H Ar 7.05 d 2H OC¢H,0 6.90 d 2H 1744 1710
0OC4H,0 4.75 q 1H CH 4.11 t 2H OCH,CH,CH; 3.50 s 3H S O, CH; 1602 1574
1.57~1.66 m 5H OCHCH; and OCH,CH,CH; 0.87 t 3H OCH,CH,CH, 1546 1501
7i 7.89 d 2H Ar 7.25~7.38 m 8H Ar 7.06 d 2H OC¢H,0 6.90 d 2H OC¢H,O 1745 1710 603 M+1 13
4.75 q 1H CH 4.11 t 2H OCH,CH,CH; 3.51 s3H S O, CH; 2.44 s 3H 1605 1574 602 M+ 41
PhCH; 1.57~1.66 m 5H OCHCH; and OCH,CH,CH; 0.87 t 3H OCH,CH,CH, 1 546 1 500
2.3
6 7 3
100 mg/L 6h 7a 7Tc
90%
h  CH,S CH, S0,
3 6 7
Table 3 Herbicidal activity of compounds 6 and 7
Inhibitory rate root/stem /%
Compound Rape Rape Barnyard grass Barnyard grass
100 mg/L 10 mg/L 100 mg/L 10 mg/L
6a 85.1/55.8 70.3/30.8 82.7/22.6 73.1/12.9
6b 50.0/11.1 19.6/11.1 64.4/ -31.6 53.3/710.5
6c 50.0/11.1 19.6/11.1 64.4/ -31.6 53.3/10.5
6d 39.1/13.3 17.4/2.2 68.9/10.5 40.0/ -5.3
Ge 28.3/2/2 18.5/8.9 60.0/ -21.1 53.3/15.8
6f 20.6/4.4 13.0/4.4 37.8/-5.3 37.8/5.3
6g 43.3/8.5 2.2/ -10.6 80.9/22.6 30.9/3.2
6h 97.8/95.5 72.8/37.8 92.5/-6.7 40.0/ -6.7
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3
Inhibitory rate root/stem /%
Compound Rape Rape Barnyard grass Barnyard grass
100 mg/L 10 mg/L 100 mg/L 10 mg/L
61 31.1/8.5 23.3/4.3 73.8/25.8 26.2/32.2
7a 91.2/74.4 32.4/33.3 95.6/79.3 67.4/62.0
7b 85.8/53.3 33.7/8.9 86.7/26.3 57.8/0
Tc 94.1/69.2 46.1/25.6 93.5/55.2 67.4/17.2
7d 41.3/20.0 21.7/20.0 57.8/0 40.0/5.3
Te 33.7/26.7 20.6/13.3 57.8/0 40.0/ -21.0
71 62.2/53.3 45.6/15.5 93.3/36.8 73.3/10.5
7g 76.1/20.0 23.9/2.2 72.5/-3.3 45.0/6.7
7h 40.2/15.5 17.4/15.5 70.0/13.3 57.5/13.3
7i 71.7/20.0 14.1/ -20.0 77.5/3.3 35.0/3.3
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Synthesis and Herbicidal Activities of
Pyrazolo 3 4-d pyrimidin-4-one Derivatives

LIU Hui® WANG Hong-Qing”® LIU Zhao-Jie*"
“College of Chemistry Central China Normal University Wuhan 430079
"College of Chemistry & Chemical Engineering Nanhua University Hengyang

Abstract  1-Phenyl-3-methylthio methanesulfonyl -5-substituted aryl 6- 4- 2-alkoxycarbonyl ethoxy
phenoxypyrazolo 3 4-d pyrimidin4-one derivatives 6 and 7 were synthesized by a tandem aza-Wittig and
annulation reaction of iminophosphorance 4 with aromatic isocyanate and substituted phenols. The structures of
all the target compounds have been confirmed. The preliminary bioassay tests indicate that compounds 6h 7a
7c possess high herbicidal activities against the roots of rape and barnyard grass. Their inhibitory rates against
the roots of rape and barnyard grass are more than 90% .

Keywords pyrazolo 3 4-d pyrimidinone phenoxyl propionic acid ester aza-Wittig reaction synthesis herbi-
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