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ABSTRACT Molecular orbital theoretical study on the stability of conformations
and chemical reactivity of 0,0-diethylphenylphosphate derivatives were carried out
by EHT and CNDO/2 molecular orbital calculation method.

The results shown that the dipole moment(x) and total energies of the §=90°
conformer were u=3.185D & E.,= —162.6479(au) and also that of the ¢=0° confor-
mer were u=5,596D & E. =—162.4013(au), respectively. Therefore, the values of
¢ & E: of the 6=90° conformer were much smaller than that of the §=0° conformer.
The form with angle of rotation §=90° of phenyl ring was shown to be most stable
and this was interpreted in terms of electrostatic and steric effect.

0, 0-diethylphenylphosphate derivatives are predicted to increase both charge and
orbital controlled SN, reactivity of the electron withdrawing substituent reduces the
HOMO & LUMO energy, while the electron withdrawing substituent due to increase
in positive charge of phosphorus atom of phosphate molecule.
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tion was represented by P-O, rotation axis.)
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Table 1. Dipole moments(x) and total energies of conformational isomers by 0s-C, rotation axis

in 0, 0-diethylphenylphosphate(p-H).

6, X Y z (nglygg“ Eiev.)*?  AE.(kcal/mol)
0 3. 64631 —4. 23591 —0. 28354 5. 59633 —1560. 3330 181. 498
i5 0.10537 0.04636 —3.82885 3.83058 —1564.8143 78.160
30 —0.06404 0.06903 —-3.68137 3. 68257 —1565. 7842 55. 794
45 0. 31832 —0. 29045 —3. 23819 3.26674 —1567. 3645 19. 352
60 0. 44076 —0.44183 —3. 13886 3. 20030 —1567. 8082 9.120
75 0.48373 —0.52511 —3.10772 3. 18868 —1567. 9830 5. 089
90 0.47159 — (. 55540 —3.10072 3.18518 —1568. 2037 0. 000

*The values were calculated by the CNDQ/2 MO method.
*The values were calculated by the EHT MO method.



Table 2. Energy comiponent analysis for conformational isomer of insecticidal 0, 0-diethyiphenylphosphate(p-H) by CNDO/2 method.
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Table 3. AO coefficients(HOMO) of various constitutional atoms(2p:)in 0,0-diethylphenylphosphate

derivatives by EHT MO calculation method

Sub. 0, 0, Cuo
#-OCH, 0. 0290 —0. 0289 0. 2692 —0. 4557
m~OCH,4 0.0225 —0.0231 0.2210 —0.3514
»-CH, —0.0319 0. 0301 —0. 2870 0. 4612
m-CH, —0.0315 0. 0294 —0. 2847 0. 4410
»-H —0. 0345 0.0310 --0. 3006 0. 4620
»-Cl —0. 0299 0.0284 —0. 2698 0. 4364
»-CN 0.0337 —0.0297 0. 2903 ~0. 4390
»-NO, 0.0341 —0.0292 0. 2880 —0.4235
m-NO. 0.0351 —0.0310 0. 3010 —0. 4610
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Fig. 3. AQ coefficients (HOMO) (2px) and nodal
properties of phosphoryl group in 0, 0-diethyl-
phenylphosphate(p-H) by EHT MO method.
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Table 4. Formal net charges of various constitutional atoms in 0, 0-diethylphenylphosphate deriva-

tives by EHT MO calculation method

Sub. P 05 0, Cuo Cis Cie Cis

»-H 1. 64518 —1.03750 —0. 59530 0. 56915 —0. 07641 —0. 02207 —0. 11386
p-Cl 1. 64515 —1.03743 —0. 59292 0. 57983 0. 40199 —0. 00345 —0. 10575
»-NO, 1. 64549 —1. 03693 —0. 58391 0. 64201 0.19845 0. 03361 —0. 10727
p-CN 1. 64532 —1.03724 —0. 59024 0. 60453 0. 06852 0. 03294 —0. 11311
»-CH, 1. 64500 —1.03767 —0. 59731 0. 55081 0. 03080 —0. 05108 —0.11383
p-OCH;  1.64485 —1.03784 —0. 59981 0. 52803 0. 48336 —0. 08948 ~0. 10000
m-OCH; 1. 64503 —1.03762 —0.59518 0.57531 —0. 14753 —0.01603 —0. 15542
m-CH, 1. 64508 —1. 03757 —~0. 59539 0. 56933 —0. 10456 —0.02146 —0.13270
m-NO, 1. 64531 —1.03741 -0. 59587 0. 56580 —0. 01609 —0. 02337 —0. 04360

Table 5. HOMO, LUMO and total energies of 0,0-diethylphenylphosphate

EHT MO calculation method

derivatives (#=90°) by

Substituents HOMO(ev) LUMO (ev) 4Euomo_romo(kcal/mol) Ere. (ev)
»-0CH; —-12. 0817 —8.2888 87. 467 —1799. 7159
m-0OCH, —12. 3147 —8.1361 96. 368 —1800. 1086
»-CH, —~12. 2815 —8. 2899 92. 056 —1674. 0109
m~CH, —12. 4087 —8. 2259 98. 259 —1674.0319
»-H —12. 4381 —8. 2890 95. 676 ~1568. 2037
»-Cl —12. 2568 —9.7017 58. 665 —1686. 7436
#-CN —12.4915 —9. 0860 78.542 —1718. 9882
-NO, —12.5819 —10.1399 56. 313 —1898. 4435
m-NO, —~12. 4559 —10. 2605 50. 617 —1898. 3635
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