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Ab Initio Study on Organic NLO Chromophores with
Large Molecular First Hyperpolarizabilities

Xie Weijia Zhao Bo Zhou Zhihua

School of Chemistry and Environmental Science Nanjing Normal University 210097 Nanjing China

Abstract The HF/6-31G calculations are conducted to optimize the molecular structures of 14 D-m-A
conjugated molecules. The static electronic first hyperpolarizabilities B  of these molecules are computed
with the time-dependent Hartree-Fork TDHF method and the relationship between the 8 values and mo-
lecular structures is discussed. Results indicate that molecule units containing highly delocalized conjuga-
ted system and strong electron acceptor and electron donor lead to molecules’ large molecular first hyper-
polarizabilities.
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compound R, R, B By B- Blec
1 NH, NO, 154.93 4.89 0. 60 155. 01
2 N CH; , NO, - 189.05 -4.58 0. 54 189. 11
3 NH, PhNO, 150. 35 2.42 0. 20 150. 37
4 N CH; , PhNO, 175. 86 2.48 0.25 175. 87
5 PhNH, NO, - 167.98 -2.64 1.04 168. 01
6 PhN CH, , NO, ~188.80 ~1.95 1.15 188. 82
7 NH, CH=C,H, 116. 80 2.24 ~0.58 116. 82
8 N CH; , CH=CsH, - 139.99 1.45 0.85 140. 00
9 NH, NO, 294. 03 9.00 -0.36 204. 17
10 N CH, , NO, 296. 61 ~9.08 0 296.75
11 NH, PhNO, -217.44 -3.84 -0.99 217.48
12 N CH; , PhNO, -251. 14 -3.73 -0.78 251. 17
13 PhNH, NO, 252.60 5.28 0.99 252. 65
14 PhN CH; , NO, -277.04 3.75 -1.04 2717.07
* 1 ~8 a 9 ~ 14 b
a b
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—N CH, , > —NH, —PhN CH, , > —PhNH,.
B 1 >72>8 —NO, > —CH =C(H,
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