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Fig. 1 Structure of compounds I;g
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Table 1 Bond lengths(nm), bond angles(°)and torsion angles(°)of compounds I, ¢

I I, I; 1, I5 Is I Is
C(D-0(2) 0.1222 0.1222 0.1224 0.1221 0.1221  0.1224  0.1223  0.1225
C(D-N(3) 0.1338 0.1398 0.1391 0. 1401 0.1401  0.1401  0.1401  0.1393
N(3)-S(4) 0.1724 0.1723 0.1725 0.1721 0.1721  0.1730  0.1721  0.1727
C(D-N(5) 0.1376 0.1368 0. 1377 0. 1370 0.1370  0.1361  0.1366  0.1359
N(5)-R(6) 0. 1475 0.1482 0. 1487 0. 1482 0.1482  0.1484  0.1484  0.0995
N(5)-C(7) 0.1386 0. 1400 0. 1387 0. 1397 0.1397  0.1409  0.1400  0.1384
0(2)-C(1)-N(3) 116. 03 117. 31 114. 89 117. 01 117.01  116.43  116.92  117.26
C(1)-N(3)-S(4) 132. 42 132.17 133. 40 132.12 132. 11 133.73  132.23  131.48
0(2)-C(1)-N(5) 122.03 123.11 121. 96 123. 25 123.25 123.87 123.18 121.16
R(6)-N(5)-C(7) 118. 03 118. 47 118. 65 119. 04 119.03  118.43  118.53  114.59
0(2)-C(1)-N(5)-C(6) 25. 84 24.34 22.98 26.57 26.58 20.53 26.77 15.01
0(2)-C(1)-N(5)-C(7)  -144.57 -140. 39 -150. 47 -143.21  -143.18 -150.50 -145.55 -156.07
0(2)-C(1)-N(3)-S(4)  -159.97 -143. 88 -160. 14 -142. 94 -142.95 -143.83 -140.77 -148.57
N(5)-C(1)-N(3)-S(4) 18.09 31.71 18.18 33.94 33.93 30. 66 35. 84 31.02
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Table 2 The three lowest vibrational frequences of compounds I, s predicted at HF/6-31G(d)

Ay’ B /em ™ (Cal.) =27l B /em ! (Cal.)
I 14. 8808 37.3620 41. 0539 Is 11. 8341 17.6213 27.4634
I, 10. 3779 29.9757 34,4117 Is 20. 2399 24.2399 36.0068
I3 22.7270 27.6277 42.7939 17 10. 3293 23.0210 32.6417
in 12. 5099 20. 5347 33.0350 Is 15. 4764 30. 9287 35.6197
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NMR 5345 2 (9 2 46 %5 5 WcfE . o 7 5 5230l He e, FATT SO g B Ak (TMS) i [R] B
MRS 64T T H NMR 8, LI S1ZE & WAL % on 4 32, 19.
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Table 3 'H NMR parameters of compounds I,

I He Hxcn, Ha He Hb Hd Hiie
Oceal) 13.93 3.28 8. 11 8.29 7.68 6.11 2,42
3.25 7.43 2.48
3.23 7.34 2.25
Scexp -1 14. 81 3.45 8.49~8.47  8.49~8.47  7.75~7.73  6.92~6.90 2.61
relative error  5.9% 5.7% 4.5% 2.3% 3.4% 11.8% 8.7%
I, Hc Hxeen, - Ha He Hb Hd Hue
Scea 14. 05 3.91 7.86 8. 11 7.65 6.18 2. 38
3.79 7.29
7.17
Scexpy -7 14. 84 4.19~4.13  8.50~8.47  8.50~8.47 7.75~7.74  6.92~6.90 2.59

relative error  5.3% 8.2% 7.6% 4.6% 3.1% 10.7% 8.3%
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Continuation of the Table 3
I; He Hycn,- Ha He Hb Hd Hye
Scea 14.13 4.04 8.17 8. 37 7.70 6.12 2.38
3. 60 7.46
7.37
Stey |7 14. 87 4.04~3.9  8.50~8.47 8.50~8.47 7.75~7.73  6.92~6.90 2.58
relative error  5.0% 5.4% 3.9% 1.5% 3.4% 11.3% 7.9%
L Hec Hxen,- Ha He Hb Hd Hye
Sceal 14.09 3.92 7.92 8.11 7.54 6.17 2.37
3.81 7.38
7.32
Stexpy 7 14.89  4.11~4.03  8.50~8.47 8.50~8.47 7.77~7.74  6.92~6.90 2.58
relative error  5.4% 6.0% 6.8% 4.6% 1. 6% 10.9% 8.3%
I; He Hycn, Ha He Hb Hd Hue
Scea 14.10 3.64 7.91 8.09 7.18 6.17 2. 37
3.71 7.30
7.74
Scexpy L7 14.92  4.06~4.02  8.50~8.47  8.50~8.47 T.77~7.74  6.90~6. 88 2.59
relative error  5.5% 9.5% 6.9% 4.9% 4.7% 10. 6% 8.4%
Is He Hxecn, - Ha He Hb Hd He
Scead 14.06 3.87 7.96 8. 14 7.20 6. 30 2.39
3.73 7.23
7.43
Scexpy 15.00  4.00~3.96 8.48~8.46 8.48~8.46 7.76~7.73  6.90~6. 87 2.58
relative error  6.3% 5.0% 6.1% 4.0% 6.1% 8.8% 7.5%
1; He Hxec, - Ha He Hb Hd Hue
Scead 13.96 3.71 8. 00 8. 14 7.19 6. 21 2.39
3.86 7.32
7.74
Stexpy 1) 14.91  4.13~4.05 8.50~8.47 8.50~8.47 7.76~7.74 6.90~6.87 2.58
relative error  6.4% 8.4% 5.9% 4.3% 4.4% 10.1% 7.5%
Is He HN-H Ha He Hb Hd Hue
Scead 12.87 10. 24 8. 65 8.16 8. 14 7.24 2.35
8.25
8.75
Sexpy 13.67 10. 96 8.57 8. 26 8. 04 7.19 2.50
relative error  5.8% 6.7% 0.9% 1.2% 4.3% 0.8% 5.9%

“ s Hme g g8 N ¢ FR B % i O .
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Theoretical Calculation of '"H NMR Spectra
of Sulfonylurea Herbicides

LI1U Xing-yan', LIAO Xian-wei'* , CHEN Guo-li',
ZHANG Hong-mei', FAN Zhi-jin®
(1. College of Chemistry and Material Science, Sichuan Normal University, Chengdu 610066 ;
2. State Key Lab of Elemental Organic Chemistry, Nankai University, Tianjin 300071)

Abstract. In this paper, the geometric configurations of eight derivatives of N-(4'-me-
hylpyrimidine)-N-substitute-2-nitro-benzenesulfonylurea were optimized by theoretical
calculations. The structures of these compounds were optimized by the HF method at
the level of 6-31G(d) and their 'H NMR spectra were predicted by the BSLYP method
at the level of 6-31G(d). It was shown that the results of theoretical calculation were

consistent with the experimental results.

Key words: ' H NMR, sulfonylurea, quantum chemical calculation, BSLYP/6-31G(d)
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