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Abstract The dectronic ectra of fulleropyrrole derivatives were gudied by usng INDO/ Cl methods on the bas s of
the optimized geometries with AM1 method. It was shown that the exception of the absorption was beyond 400 nm.
The ronlinear secondorder optical susceptibilitiesPy of the nolecules were calculated acoording to the sumrover dates
(09 formalism. To the studied nolecules, the biggest By value is 402. 3 x 10% esu. Moreover , the relations ampng
the length of conjuggte chain, the dectronic gectra and thef, were sudied. The results suggested that By and A
val ues become larger with the increase of the length of conjugate chain. Gonpared with the derivatives pyrrolo [3 4 :
1,2][60]fullerene/ barbituric acid (CeoPY/ BA) , the corregponding derivatives pyrrolo [3 ,4 :1,2][60]fullerene /
sulfur-barbituric acid (CoPY/ SBA) have bigger B, values.

Keywords barbituric acid, [ 60] fulleropyrrole derivative, eectronic gectrum, ronlinear secondorder optica
property , INDO/ CI
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Table 1 Optimized geometricd parametersof sysem4

Bond length/ nm Bond length/ nm Bond ande/ (°) Dihedrd ande/ (°)
C(1) —<(2 0.1577 C(1) —C(21) 0.1523 C(1) —€(2) —C(24) 114.14 C(1) —(2) —C(4) —N(5) -11.85
C(2) —(24) 0.1524 C(21) —C(22) 0.1453 C(1) —€(2) —(21) 114.68 C(1) —C(2) —C(4) —€(6) - 130.09
C(23) —C(24) 0.13711 C(8) —(9) 0.1347 C(1) —€(2) —€(&) 104.68 C(12) —C(13) —C(20) —C(19) 0.06
C(23) —C(26)  0.1475 C(3) —N(5) 0.1450 C(2) —C(4) —C(6) 110.38 C(8) —C(9) —C(10) —(11) 179.91

C(21) —C(26) 0.1370 C(4) —N(5) 0.1466 C(2) —C(4) —N(5) 108.15  C(2) —€(1) —€(3) —N(5) 15.36
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Table2 Net chargesof sysems1 8 with different groups Table 4 Hectronic secira datadf sygem4 (A >400 nm)
Ygem  Ceo Ayrrole  Conjugate chain Barhituric acid Alnm f Trandtion nature Qodfidiert
1 -018 0.239 0.179 - 0.234 549.7  0.0078 169 171 0.9320
2 -0.20 0.237 0. 307 - 0.324 488.5  0.0010 166 172 0. 8606
3 -022 0227 0.336 - 0.340 168 172 0. 3440
4  -0.28 0.25 0.350 - 0.346 480.6  0.0045 167 172 0.6678
5 -0.183 0.239 0.181 - 0.237 169 173 - 0.5297
6 -0.219 0.237 0.309 - 0.327 461.8  0.0229 166 173 - 0.4798
7 -0.23 0.227 0.339 - 0.344 168 172 - 0.3355
8  -0.228 0.25 0.353 - 0.350 168 173 0.6335
435.0  0.0162 169 173 - 0.7089
2.3 423.7  0.0038 169 174 - 0.3641
168 176 0.3387
., INDO/ Cl 1
167 175 - 0.4002
8 : 3 ' 18 164 171 - 0.4143
Ceo G 213, 236 4219 0.0026 165 _172 - 0.4484
250 nmf*! ) 400 nm 3 166 173 - 0.4140
, 14 58 |, , 168 173 - 0.4949
A e , Pt 417.5  0.0705 165 171 0.479%
, , HOMO-LUMO 166 175 0.3648
1 8 . 2nm 169 177 0.3284
-3 4Cop ' 412.4  0.0458 167 172 0.3290
HOMO-LUMO ’ -3 4G 165 171 0.6774
A 411.0  0.0134 165 173 - 0.8195
3 INDO/ ClI 18 2.4 NLO
Table 3  Hectronic ectra daa of sysems 1 8 udng INDO/ Cl
method , By NLO
Sygem Alnm he =, ' Ceo
1 547.3 464.3 427.1 324.7 249.9 236.7 214.1 ’ ’ '
2 548.3 463.1 427.0 325.0 250.0 236.0 213.5 ZINDO-S0S 18 NLO Bu (0 =1.064
3 5491 461.9 435.1 8.6 2514 2362 211.9 MM PBo(@=0um, 5 5 '
4 519.6 461.8 435.0 323.2 249.2 236.5 213.2 S
5 546.5 463.8 433.4 324.7 250.6 236.9 213.8 8 1 4 ,
6 547.3 462.2 433.3 326.3 250.0 237.0 213.3 5 8 . 1 4 5
7  548.4 461.2 433.9 329.7 251.1 236.7 212.9 8 , , ,
8 548.6 461.0 433.3 327.4 250.9 237.2 213.4 B . Ba>Bs>B.>B1,

Bs >B7>Ps>Ps. [4,5,7] Cao By
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Figure 3 Fortier nolecuar orbitdsof sygem4

5 18 By Bo
Table5 By andBovaduesd sygem1 8
Bo/ (10 es) Bu/ (10® es)
1 - 66.9 -99.3
2 -98.4 - 160.0
3 - 138.7 - 235.5
4 - 173.6 - 316.4
5 - 89.4 - 138.6
6 - 130.7 - 210.9
7 - 178.3 - 308.5
8 - 217.8 - 402.6
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Sudy on the Interaction between Nonionic
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JING, DengWei ; ZHANG, Jian; ZHANG, Go
Yong
Acta Chimica Sinica 2004, 62(6) , 561

7,

Cyf(mmol - L
0.0 2.0 40 6.0 8.010.012.014.016.018.020.0 22.0

1.00
0.95
0.90 1
0.85 1 T

0.80 1 l

0.754 l

0.70

0.0 02 04 0.6 08 1.0 12 1.4 1.6 18 2.0 2.2
Cyue/(mmol- L")

With ethidium brorride (BB) as
fluorescent  probe,
measurements sowed tha APG
ooud dggnficantly change the
ocorformation of DNA  backbone.
The dfect o APG on DNA
corformation increased as the aky
chain lenghs of APG increased ,
indicating the importance o
hydrophobic dfects in the binding
process.

fluorescence
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The mechaniam and the kinetics of phernol catadytic oxidation in HO,- buffered ol ution usng
the Schiff base Cu( ) conplex as mimetic peroxidase were sudied.
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Diff use functions were added based on DZP st in ADF. The firg hyperpolarizahility o five
slected nolecueswere cacuated by udng different bass sststo eva uate the new bads st.




