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Table 1 The force field parameters for 18-crown-6

Bond K, /keal- A" -mol ™" ReqfA vDW* R*/A £* fkeal-mol ™'
C-C 310.0 1.526 H 1.64 0.01
c-0 32000 1.410 C 1.80 1.6
C-H 331.0 1.090 0 1.65 i1.15
Angle K. {keal-tad ™" mol =1 fieq/rad  Dihedral angle V,, /keal-mol =t o mn
C.0.C 6.0 me.50  X-C-c-xM 1.30 0o 3
C-C-0 50.0 wes50  X-C.0-x" 1.15 o3
C-C-H 35.0 109.50 OO0 .14 0.0 3
H-C-() 35.0 10%9.50 Q.- C-0) 0.50 0.0 2
H-C-H 15.0 109,50 CaC-0-C .38 003
C.C.0.C (3,20 LeiLG 2
Note: a) The parameters A, B in 6-12 potential can be determined by: A=e¢' = R,
O=2e" « %,

b} X stants for any atomic type. The unit of ¢ is degree.
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Fig.1 Conformers of 18-crown-8 with D3,, C; and € symmetry
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Table 2 ESP, electronegative charges of three kinds of conformers

Atom ESP charge Electronegative charge Atom ESP charge Elecironcgative charge
C. C1 DJ of C. C| Du.d Cj G] D!.f C- CI Dﬁ-d’

01 -0.568 -0,331 -0.375 -0.342 -0.330 -0.230  O10 -0.539 -0.383 0,375 -0.342 -0.328 -0.330
C1  0.142 0093 0076 0000 0.003 0.004 C11 0.061 0.090 0.053 0.000 0005 0,004
H2 0.041 G.05% 0.031 0085 0.085 0.073 Hil 0070 0.098 0.035 0.085 0.087 0.073
H? 0.081 0021 0071 0079 0.072  (0LOBB H1l 0.080 0.028 0.075 0.07% 0.075 01.088
C3  0.035 0.054 0.098 -0.001 0.004 (.O04 CI2 0161 0067 0,107 -0.001 0.006 0004
H3 0085 0.038 0.068 0.083 0.07T3 (LOBS Hi?2 0.060 0.030 0.067 0.083 0.074 0.088
H3 0.032 0.072 0.026 0.07T4 0.088 0.073 Hi? 0.007 0.114 0.024 0.074 0.096 0.073
4 -0.356 -0.325 -0.370 -0.340 -0.329% -0.330 OI13 -0.424 -0.369 -0.367 -0.340 -0.326 0.330
C5 -0.030 0.004 0.082 0.001 0.004 0.004 Cl4 0.068 -0.053 0.107 0.001 0005 .00
Hs 0.088 0.051 0068 0083 0,073 0073 Hi4 0,067 0.142 0.064 0.083 0095 0.073
Hs 0.073 0.087 0025 0.074 0.08%  (.088 Hi4 0.043 0,072 0.021 0.074 DOT3 0.038
C6 0111 0080 0119 0.001 0004 0004 C15 0.110 0.031 0.056 0.001 0002 0.004
HE 0046 0.077 0.020 0.074 0088 O.088 Hi5 0039 0.077 0037 0.074 0.070 (.088
H6 0063 0.028 0.063 0084 0.073 0073  H1S 0065 0.077 0.075 0.084 0.081 0.073
O7  -0.334 0228 -0,361 -0,339 -0.329 -0.330  O16 -0.248 -0.384 -(L.365 -0.339 -0.331  -0.330
CB 0.206 0.123 0008 0,002 0003  0.004 C17T 0225 -0,031 0,098 0.002 0.004 0.004
H& 0110 0.011 0.044 0.085 0080 0.073 HIT 0115 0,065 0,022 0.085 0.073 0073
HB 0.116 0.020 0087 0.086 0.074 0088 HIT 0.116 0,145 0,069 0.086 0.094 0.088
C9 0456 -0.011 0.154 0.007 0.004  0.004 C18 0484 0110 0,099 0,007 0.001 0004
H9 -0.005 D.061 0.059 0.109 0.073  0.088 His -0.006 0.026 0.066 0.108 0.076 0,088
HY 0003 0,127 015 0,097 0093 0.073 His 0.001 0,033 0,024 009 0073 0.073
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Table 3 Molecular mechanical energies of ESP charges and comparison of
the optimized structures with crystal structures

Si_sp. Conformer Ec,  Ep,,  FEc, NMS1 RMS2 |Ab| | A6| | A¢]

[ 13,1517 15.809 16307  0.23624 01199 00152 08500 81000
0.5 Iha 16,717  14.964 16,506 0.14177 0.081% 0.0101  0.9222 17611
) 26.525  24.735 21,623  0.38030 02561 00142 11611 T.5389
' 23.891 35134 21,373 022120 0.1271  0.0162  (O.8556 T.5TTE
1.0 g 30.653 26.28% 244951  0.144056 00856 00110 1.0278 5.5778
'y 42.356 38091 28,808 040664 0.2694 0.0143 1.3444 8.8278

Note: RMS1, RMS2 are position Hoot Mean Square of all atoms and heavy atoms.
| &b |, | AF |, | &g | are absolute average errors of bonds, angles and dihedral
angles of heavy atoms.

#F 4 BRAMEFSFHRERE KL SE SEER SRR
Table 4 Molecuiar mechanical energies of electronegative charges and comparison of the
optimized structures with crystal structures

S—aEL Conformer Energy RMS1 RMS2 | Ab| | Af | b A |
(ol 13.535 0.20684 0.1184 0148 08667 7. 10000

0.5 Dy 14.954 0.13793 0.0840 0.0100 LEGHT 3.7656
[ 22.T1T .38885 0.2611 L0143 1.6110 T.6500

Mote: The meanings of RMS1, RMS2, | Ab |, | A# | and | Ag | are same as in Table 3.
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Conformer Study on 18-Crown-6

Yang Jie Tang Zuohua Wn Deyin  Li Zerong  Tian Anmin  Yan Guosen
{Department of Chemistry, Sichuan University, Chengdu 610064}

Abstract The scaled ab initio 6-31G* ESP charges for three kinds of conformations
(C;, Dag, C1) of 18-crown-6 were calculated by MNDO. The conformation energies and
structures were calculated by molecular mechanics. The results showed that the changes of
charge-distribution in different conformations influenced the conformation energies signif-
icantly. Using the electronegative charges, the energies and structures were also obtained
from molecular mechanics. The results were in good agreement with those using the
MNDO scaling 6-31G* ESP charges. It suggested that the electronegativities could be
used as the force field paratmeters in calculating various conformation energies in molec-
ular mechanics and molecular dynamics.

Keywords: Molecular mechanics, MNDO, ESP charge, Electronegativity,
Conformer energy, 18-Crown-6
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