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Fig.1 The optimized geometries of hydrogen bonding complexes
Compound [ : X=0, R=H, N=1; Compound Il : X=0, R=H, N=2; Compound Il : X=0, R=H, N=3; Compound IV. X =CH,,
R=H, N=3; Compound V: X=S, R=H, N=3; Compound V. X=0, R=CH;, N=2; Compound V. X=0, R=C,H5, N=2.
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Table 1 Stabilizing energy AE and relative formation enthalpy AAH,(eV) of complexes I —VII

Complex 1 I I v \ Vi Wi
AE(AM1) -0.099 64 -0. 406 49 -0.767 24 —0.900 88 -0.629 42 —0.293 88 -0.260 73
AE(PM3) -0.019 62 -0.167 84 -0.274 11 -0. 384 91 -0.214 15 -0.105 57 -0.070 11
AAHI(AMI) -0.102 20 -0.411 62 -0.774 94 -2.733 27 -0.729 89 —0.294 08 -0.260 74
AAH(PM3) -0.019 62 -0.167 86 -0.274 13 —3.242 96 -0.700 28 -0.105 58 -0.070 10
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Fig.3 Electronic spectra of monomers A(A), B(B) and complex I (C)
Table 2 Electronic spectra of complexes I , I, IV, V VI and VII
Complex  A/nm f Transition nature Coeff. Complex  A/nm f Transition nature Coeff.
I 324.5 0.001 5 a"(86)—a"(100) -0.593 5 v 239.6 0.001 1 a'(136)—a’(158) 0.838 1
285.2 0.008 7 a"(83)—a"(99) 0.599 7 230. 4 0.0131 a'(136)—a"(157) 0.807 0
257.7 0.002 4 a'(94)—a'(103) -0.734 6 223.9 0.101 4 a'(132)—a"(157) 0.841 1
246. 6 0.002 8 a'(88)—a'(103) 0.812 0 221. 6 0.0077 a"(141)—a’(146) 0.694 6
246. 4 0.0020 a"(83)—a’(103) -0.597 1 219.6 0.2596 a'(132)—a’(158) -0.8360
227.8 0.0410 a'(91)—a’(107) 0.514 4 215.9 0.0019 a'(142)—a’(148) -0.5977
! 257.4 0.0020 a'(140)—a"(154) 0.728 4 VI 292.8 0.001 4 a"(95)—a’(110) -0.5735
245.9 0.0027 a"(135)—a’(157) -0.564 3 292. 1 0.001 1 a'(96)—a"(112) -0.549 9
233.8 0.0017 a&"(135)—a’(156) -0.7256 289. 1 0.0020 @"(97)—a'(110) -0.566 6
232.6 0.0118 a'(132)—a’(155) -0.965 4 283.6 0.001 3 a'(96)—a"(112) -0.4610
226.7 0.0479 a'(134)—a’(157) 0.513 2 246. 8 0.0036 a'(104)—a’(118) 0.747 4
215.8 0.2777 a'(139)—a"(154) -0.739 4 245.9 0.0031 a'(100)—a"(115) -0.647 4
v 245.6 0.0036 a'(137)—a"(156) 0.689 3 VI 285.3 0.001 1 a'(109)—a’(122) 0.529 5
240.3 0.0028 a'(131)—a’(158) -0.708 5 283.8 0.001 1 a"(110)—a"(124) 0.556 9
232.4 0.0955 a'(138)—a’(158) -0.824 1 246. 6 0.0023 a'(116)—a’(131) -0.7579
230.3 0.0173  a'(136)—a"(155) -0.679 9 246. 1 0.0025 a'(112)—a"(127) -0.6230
227.7 0.3205 a"(144)—a’(158) -0.845 1 228.0 0.046 6 a'(115)—a’(131) 0.712 7
226.6 0.0467 a'(137)—a’(157) -0.598 2 227.5 0.0450 a'(112)—a"(128) -0.5827
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Fig.4 IR spectra of complexes I (A), I (B), II(C)
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Theoretical Studies on Hydrogen-bonding Complexes of
Melamine and Cyclotrione

ZHU Liang-Liang, TENG Qi-Wen" , WU Shi
( Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract Supermolecular complexes of melamine and cyclotrione derivatives were studied with AM1 and PM3
methods and the stabilization energy and relative enthalpy of formation were obtained. Electronic spectra and
IR spectra of complexes were calculated by using INDO/SCI and AM1 methods based on AM1 geometries. It
is indicated that the monomers form the dimmer via hydrogen bonds, leading to the decrease of total energy in
the system, and electronegativity and steric effects of the substituents affect stabilization energy. UV absorp-
tions of the complexes are red-shifted compared with those of the monomers owing to the less LUMO-HOMO
energy gap. IR frequencies of N—H bonds in the complexes are lessened due to the formation of hydrogen
bonds.

Keywords Melamine; Cyclotrione; Hydrogen bonding; Semi-empirical calculation
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