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Theoretical Study on the In portant Roles of Sulfanilam ide G roup in
Designing the Nonlinear OpticalM aterials
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Abstract A series of sulfanibmide group substiuted derivatives were optin ized on the basis of the sem

en pirical quantum chem istry PM3 method The fist molecular hypempolarizab ilities B were calcu hted

using Ganess progran package The mportant wles of the sulfanibmide group n designing effective nor

Iinear optical materiak as well as the effects of the different substinents and substituted positbonsw ere

discussed This series of compounds are worth studyng further
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Fig.1 (a)3—amino—2—phcn0xyhenzenesulfonamide,(b)4—(hutylamino)—3—phenoxy—2—-sulfamoylbenzoic acid,

(c)thiazine,(d)4—-[(2,4—-diamino phenyl)diazenyl]benzenesulfonamide
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Tablk 1 B values of he molecules with different substituents and
> ’ different substituted po sitions 10~ ¥esu
B 2 3 4
4 NH , B 4.224 -5.362 1. 029
B, 2.606 0. 464 5. 655
B_ 4.220 2.296  -3.106
x By 6.515 5. 852 6.533
z OCH, B 0.684 1.998 - 0.657
B, 6.665 128 - 1.132
s B, 2.705 3. 437 - 4. 650
NH, B, 7.226 4132 4. 831
17 11618
(,___5@0 H OH Em 1. 670 -2.219 -2.134
: 5 o 5.098 0. 256 - 0. 053
11~ NN .
B, 0.111 - 1.776 - 1.723
R-12 & 144 3 By 5.366 2. 854 2.743
10 P2 CH, B 1154  -1.036 0. 421
b=e) B, 1.789 - 1.989 0. 904
) ~H . B_ 4.624 6. 180 4.515
a)4r THE& (b)) R=N, .(c) R=0,— CyH;, =
()73 T B4 (b) I~H ! o B,. 5.091 6. 575 4. 624
Oy Oy
() 1(:(:,,/{“ "“ (@ R=N.‘,<“J NO, B 0.649 -8 968 2. 082
o 2 B 1. 402 4. 609 0. 012
M2 HHBEIHAS FEM B_, 4. 144 ~4.102 — 4,240
Fig.2 The molecular structures for the calculated charge distribution Bm 4. 422 10. 885 4. 723
COOH B 0.799 - 6.916 5. 832
B 0.904 -4 121 1. 685
B, 3.658 - 4.337 - 4.323
B 3.852 9. 145 7. 453

2

Table 2 The charged stributions of the ground and the first excited

g

state of several sulfanilan ide subs tituted m olecules

a b c e
1 -0.1757 - 01837 -0.1739 -0.1794 -0.2166 -0.1918 - 0.2089 - 0.2417 -0.2090 -0.2069
2 -0.2068 - 02022 -0.2022 -0.2010 -0.1970 -0.2011 - 0.1996 - 02026 -0.1993 -0.1987
3 -0.1979 -0.1971 -0.2043 -0.2045 -0.2053 -0.2023 -0.2029 -0.1993 -0.2003 -0.2027
4 -0.2021 -0.189 -0.1978 -0.1974 -0.1956 -0.1993 -0.2069 - 02022 -0.2056 -0.2034
5 -0.1906 -0.1%4 -0.2081 -0.2080 -0.1980 -0.2027 - 0.1617 - 0.1830 -0.1638 -0.1774
6 0.3198 0.302 03003 0.3088 0.2955 0.3226 0.3027 03168 0.2976 0.3175
7 0.4031  0.3458 03745 0.3735 0.3421 0.3859 0.4125 03250 0.4308 0.4108
8 -0.1914 -02031 0.2583 0.2647 0.2656 0.2775 0.2352 03005 0.2378 0.3466
9 -0.4801 - 04722 -0.4557 -0.4520 -0.4763 -0.4965 - 0.4794 - 0.4653 -0.4814 -0.4521
10 -0.1848 -0.1607 - 02023 -0.2261 -0.1983 -0.2464 - 0.1269 -0.1322 -0.1343 -0.1602
11 -0.1480 - 01141 -0.1866 -0.1997 -0.2047 -0.2135 - 0.1249 -0.0558 -0.1174 -0.1079
12 -0.1976 -0.2154 02506 0.3421 0.3998 0.4192 -0.0934 -0.1501 0.2475 0.2510
13 -0.7996 -0.732 -0.7912 -0.7975 -0.7853 -0.8099 - 0.7868 - 0.6935 -0.7827 -0.7924
14 1.8370 1.8111 -0.8402 -0.8403 -0.8498 -0.8714 - 0.%413 - 08991 -0.8384 -0.9636
15 -0.7314 -0.7359 - 10112 -1.0082 -1.0304 - 10147 1.302 -1.0132 -1.0312 -1.0259
16 -0.7219 -0.7145 1.8342  1.8255 1.8638 1.8609 1. 828 1.8073 1.8497  1.8378
17 -10130 - 1.0316 -07462 -0.7503 -0.6967 -0.7151 -0.7393 - 07371 -0.7351 -0.7341
18 - 07370 -0.7289 -0.7444 -0.7343 - 0.7144 - 07477 -0.7094 -0.7155
19 - 08406 -0.9322 -0.7495 -0.7457 0.7096 07501 0.2348 0.2190
20 -0.1503 -0.1474 - 0.5407 - 0.5667 -0.3973 -0.4022
21 0.7232 -0.7444 0.3821 0.3853
2 , ,b ¢
s C :G— G =Cin=0p, Ci = G- C7=- 0y
B ; d e
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