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Abstract The diphenyl eher derivatives sudied are the oxygen bridgedmoleculs Thesemolecules bebng to he wo-
dinensbnal chage transfer systan s because they have o D= T = A axi and B__ /ﬁm < 1 The first hypempolarzab i+
ities of thesem okcules are computed at he HF /6- 31G(d) //TDHF /6- 31G (d) level There is an approxmately lin-
ear relatbonship beween the cakulated values and avaihble expermental valies The resulis dan onstrate that thesem o-
lecu br structures are asymm etric It & found fran the NBO analysis that the substituents and the oxygen atan have sig-
nificant effect on the molecu br fist hypewpohrizability The first hyperpo hri-zability B of tw o-din ens bnal charge-trans-
ferm olecules are about 10~ ??esu Havever the themally stability and v ble-transparency of hese molecu ks aremuch

better
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Fig.2 The structure of molecule 8
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Table1l DipolemomentH, te firstorder hyperpolarizab ility BM, dihedral of two benzene rings
and he energy gap AE of frontier orbitak
H(Debye) B,, (1073 esu) AE ((eV)
cale expt cak expt (°) (LumoHano)
1 R1=RlI'=H R2=R2 =H L2 270 78 0 1. 94
2 R1=R1'=NO, R2=R2 =H 69 6.9 274 36 785 11. 25
3 RI=RI'=H R2= R2 =NO, 31 31 8. 75 87 73 0 11. 02
4 R1=R1'=NH, R2=R2 =H L5 536 725 10. 31
5 RI=RI'=H R2= R2 =NH, 02 3.35 11. 04
6 Rl=RIl'= NHAc R2= R2 =NO, 43 64 1247 94 87 7 10. 74
7  R1=R1'=NH, R2=R2 =NO, 56 61 1101 106 793 10. 38
8 R1=RI'=N(Me), R2=R2 =NO, 4.6 61 108 67 85 2 10. 40
9 RI=RI'=MdN- nBu R2=R2 =NO, 4.7 — 1269 — 83 7 10. 28
10 Rl=Rl'= NH- nBu R2=R2 =NO, 50 65 1170 100 866 10. 44
11 Rl=RI'= piperidine(bonded viaN) R2=R2 =NO, 4.9 61 946 156 807 11. 02
o RI=R _M_/Iz(_i\:_tsi;zmm) R2= R2 =NO, 7.2 76 11721 538 847 917
13 Rl1=Rl'=OH R2= R2 =NO, 26 12 38 79 3 11. 02
14 R1=RlI'=O0Me R2= R2 =NO, 35 11 96 79 3 11. 34
15 R1=Rl'= Br R2= R2 =NO, 26 11 09 78 9 10. 61
16 R1=R1'=NH, R2= R2 = CF, 3.7 6. 66 82 0 11. 29
17 R1=RlI'=OMe R2= R2 = CF, L9 473 83 5 11. 59
18 R1=R1'= NHCH, R2= R2 = CF, 36 5. 87 85 7 11. 07
19 R1=Rl'= Br R2= R2 = CF, 21 5 81 84 2 11. 86
20 R1=RI1'= NHAc R2= R2 = CF, 53 6. 89 86 6 11. 80
21 RI1=RI'=0OH R2= R2 = CF, 10 5. 69 84 0 11. 61
22 Rl1=RI1'=NH, R2= R2 = CN 55 8 72 81 8 10. 50
23 RI=RI'=0Me R2=R2 = (N 31 6. 78 83 3 10. 93
24  Rl1=RI1'= NHCH, R2= R2 = CN 55 9.51 79 0 10. 80
25 RI1=Rl'= Br R2=R2 = (N 26 8. 76 85 0 11. 29
26 RI=Rl=NHAc R2= R2 = CN 4.9 10 43 86 7 11. 15
27 RI1=Rl=0H R2= R2 = CN 25 9,13 83 5 11. 00
28 R1=R1'=NH, R2= R2 = CHO 23 13 16 79 1 10. 85
29 RI=Rl'=0Me R2= R2 = CHO 30 14 40 83 9 10. 58
30 R1=R1'= NHCH, R2= R2 = CHO 25 11 80 745 10. 25
31 RI=RIl'= Br R2= R2 = CHO 31 13 58 84 9 11. 01
32 Rl=RIl'= NHAc R2= R2 = CHO 58 13 20 87 6 10. 83
33 RI=RI'=0OH R2= R2 = CHO 29 14 92 84 0 10. 66
34  R1=Rl'=NO, R2= R2 =NH, 57 4. 09 772 10. 30
35  Rl=RIl'= CHO R2= R2=0Me 26 5. 42 80 7 10. 60
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Fig.3 The frontier orbital of molecule 8
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