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Table 1 The steric energiesof molecules I, Il and Il Table2 The steric energies of molecules IV, V and VI
Steri Steri
Pairs M olecule (;‘;!C :jrgi;/ Energy order Pairs M olecule (ke‘]r.lc :q;rgf)/ Energy order
I cisCIHgCH=CHCI 10 67 Ecis 1< Etrans v 0CICeH 4HClI 46 49 Eov< Em-Iv
transCIHgCH=—CHCI 11 84 m-CICeH 4H oClI 47 63
11 cis'CIHgCH=—CHHgCI 24 95 Ecis 11> Etrans 11 \% 0-CIHgCeH 4HgClI 56 45 EoV> Em-v
transsCIHgCH=—CHH oClI 24 07 m-CIHgCeH 4H gClI 55 86
11T cisCICH=—CHCI 12 22 Ecis 11> Etrans I VI 0-CICeH 4ClI 55 19 EoVI> Em-v
transCICH=CHCI 6 43 m-CICeH 4Cl 28 69
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Fig 1 Energy barrier of nternal rotationsof molecules Vlla(A), VII(B) and IX (C)
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Table 3 The calculation canparison of the twelvemolecules of MOPAC (AVl 3) and ab initio method
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Fig 2 Energy barrier of nternal rotationsof molecules Xla(A), XII (B) and XII(C)
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M 3 Ab initio
Campound 10" ° Total energy/kJ Final heat of formation/kJ total energy/a u Energy order
la - Q 896 061 89155 - 147 669 287 Ela< Elb
Ib - Q 895 459 69 373 3 - 147 667 637
a - 0923134 141 405 0 - 189 089 185 Ella> Ellb
IIb - 0923328 127 750 0 - 189 094 681
Illa - Q 867532 16 745 1 - 995 751 795 Eie> Eilb
Ilb - Q 867 550 14 947 0 - 995 752 805
Va - 1382272 80 604 6 - 300 292 852 Ena< Enb
Vb - 1381719 106 943 9 - 300 289 203
Va - 1 409 475 127 724 9 - 341 711131 Eva> Evb
Vb - 1 409 502 173 946 1 - 341 716 198
Vla - 1 353866 28 8138 - 1148 371073 Evia> Evib
VIb - 1 353905 42 9725 - 1148 376 327
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Theoretical Study on Secondary Chan ical Bond n
Organo-metallic Canpounds(V)

— Study on Formation of Secondary Cheam ical Bond by M olecular M echan icsM ethod

JANG Ping, SH1Jing, SUN HongW ei, YUAN M an-Xue, LA |1 ChengM ing’
(D eparment of Chemistry, N ankai U niversity, T ianjin 300071, China)

Abstract In thispgoer, the steric energiesof the follow ing molecule pairs are discussed and compared by
means of the molecular mechanics method, (1) cis and trans: CIHgCHCHCI( 1), CHgCHCHHgCI
(II), CICHCHCI(III). Theenergy ordersare Ecs1< Euwasi, Ecsi> Ewansll, Easii> Evasm; (2) o- and
m- CeHsHgCI2(IV), CeHHgCl2(V), CeH4Cl(VI), the energy orders are Ecv< Em-v, Em-v> Eov,
E-vi> Em-v. From the energy barriersof internal rotationsof the follow ing molecules, CI_ Hg_ CH2_
CH2_ Y, Y=_CN(VI), _ CeHs(XI), theenergiesof cismolecules(Vl, XI), are lower than those of
transones T he energieswould be increased w henw e changed _ Hg_ Clinto _ Clor _ CN. From above
calculation, w e concluded that there are secondary chem ical bonds in such an organo-m etallic compounds as
cis I, oIV, Vla, XIa Thefomation of secondary bond can decrease the molecules energies
Keywords Seoondary bond; M olecular mechanics O rganomercurial compound
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