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Fig.1 The calculation medels of DMF-CH, Cl,_ , complexes
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Tab. 1 The stabilization energies of DMF-CH, Cls—, complexes calculated from the models in Fig 1
E (DMF) E (CH,Cl ) E qnp AE
I —246.8750 —499. 056 6 —745.938 9 0007 3
I — 2468750 —957.9220 —1204 807 7 0 0107
I — 2468750 — 1416 778 4 —1 663 667 2 00137
v — 246 8750 — 1875 626 1 —2122 501 1 00033
1) E 27. 21 eV
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Tab. 2 Some frontier molecular orbital energies of DMF-CH,, Cls—, complexes

. orbitals 5a 24a’ 254 6a’ 262 7d ()" 8a (L Deqm
&  —05372—04930 —04317—04179—04164 —03768 01813 (558 1
I orbitals 1a 264’ 274 284’ 124" 134 () 294 () Deqm
&  —04535—04499 —0 4430 —04292—04290 —0.3852 01485 (5337
. orbitals 324 334’ 132" 34a’ 4a  15a (1) 35 (L Aeq—m
& —04541—04477 —04475—04400—04390 —03920 0 1146 (506 6
v orbitals 14a 154" 394 16" 40a 174 () 41d (D Deqm
§ 04746 —04632 —0 4602 —0460 1 —0.4276 —0.3753 00730 (448 3
D E 2721eV; H HOMO; I TUMO
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Tah 3 The stabilization energies of DMF-CH,, Cly— , complexes calculated from O— Cl bonding models

E (DMF)  E (CH,Cl—p) Ecanp AE Ro—cy/ nm
I — 246875 0 —499 056 6 —745. 931 6 Q0 000 2 477
II — 246875 0 —957.9220 — 12047970 Q0 000 3.579
I —246.8750 — 14167784 — 1663 500 3 —0 1531 0 549
D E 27 .21 eV
3 s DMF—CH»Cla—» s H d s
Cl 0, ) 0—Cl Ro—c1 (0.5 i ).
H , O0—H 0.194~0.222 nm ( 5)
) H , 1
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0.0165, 0.0291, 0.0350, 0. 0150 e; CH»Cla—» —00165 —00291,
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Tab. 4 'The net charge populations and their change of some main atoms before

and after forming DMF-CH,Cl,— ,, complexes

04 C( N(6) HO HorCI(3)  CI(D c@
DMF (CH3C1 —06038 05721 —0780 01613 02192 —00966 —05611
I —06301 05857 —0784 01654 03009 —01514 —05782
AQ —00263 00136 00046 0004 1 00817 —00548 —00171
DMF CHCL, —06038 05721 —07880 01613 02733 00190 —05845
II —06437 05937 —0788 01813 03611 —00245 —06005
AQ —00399 00216 00042 00200 00878 —00435 —00160
DMF CHCl —06038 05721 —07880 01613 03209 01098 —06503
11 —06562 06027 —0781 01812 04213 006097 —06719
AQ —00524 00306 00049 00199 01004 —00401 —00216
DMF CCls  —06038 05721 —07880 01613 01799 01799 —07197
v —06131 05796 —0785 01670 02445 01570 —07362
AQ —00093 00075 00015 0 0057 00646 —00228 —00165
D e
2.3
DMF-CH»Cls—» 5 ( D.
5 B DMF-CH,Cly 64030 6 — & Zhose k. 4A "
Tah 5 Some main bond lengths bond angles before and after forming DMF-CH,, Cls— , complexes
R(4,3) R, 4 R(65) R(9'5 R(32) A 4,5) A4 56
DMF CH3Cl - 01218 0 1409 01104 0107 3 - 125 44
I 02221 01228 01343 0 108 2 01073 158 94 125. 75
ARC A - 00010 —00066 —0 0022 00000 - 0 31
DMF  CH>Cl - 0 1218 0 1409 0 110 4 0. 106 9 - 125. 44
I 0206 3 01231 01341 0 108 1 0107 1 132 65 12517
ARC A — 00013 —00068 —0 0023 00002 — —027
DMF CHCL - 01218 01409 0 110 4 0 106 7 - 125. 44
m 0194 4 01231 01339 0 108 1 0107 1 152 33 12513
ARC A - 00013 —00070 —0 0023 00004 — —0 31
DMF  CCly - 01218 01409 0 110 4 0 106 7 - 125. 44
I 0304 0 01227 01346 0 108 2 0 1814 135.39 125. 32
ARC 4 — 00009 —00063 —00022 00747 — —0 12
D R/nm, 4/ €)
5 , , .
s (0] H ¢ CD R 4, 3 0 19~
0. 30 nm ) ,

R (4,3) I < I <1V,
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Charge-transfer Complexes from DMF and CH,CL— ,
with ab initio Calculation

ZHENG Kang-cheng T, MAO Shu-cai, YU Xiangyang, SHEN Yong

Abstract: The study on charge-transfer complexes (considered as super moleculars) from DMF and
CH,Cl—, (n=0~3) was carried out with ab initio calculation at HF/ 6-31G basis set level by tak-
ing G94W package. The regularities of the structural selectivity, the stability, the charge transfer be-
tween the doner and accepter and the change of geometric parameters of the complexes were investigat-
ed. The results show that some stable complexes can fom from DMF and CH,,Cls—, (n=0~3) via
charge-transfer. The stability of the complexes is regularly in order of DMF-CHClz> DMF-CH2Cl2>
DMF-CH3C> DMF-CCL. The results also show that there is an obvious chaige-transfer in the process
of forming the complexes, and the order of the chage-transfer amounts from DMF to CH,CL—, is con-
sistent with the order of the stability. In addition, there are some obvious regularities for the change of
the bonding lengths of the complexes. The calculation results can satisfactorily explain some experimen-
tal regularities.
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