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20F: CNDO/2 MO Al & AHg3te] FAA3te] ol EUF S| 2ot d2e 2 FyA3s of
1E&T+ G2 &7 J1ANESel A Ao| A F2E A3 Ao d Fxo ujzd
g2 FAE 42 & alkyl-O Adoz APz F49 w2 acyl-O Aoz A
29 29e nelel AUAAS AR, = BSEAE cigenvector JAER B2 o] A
A-9] u-2-2 charge controlled g1 ule 3F2}2] ul-3-& orbital controlled Q1-& ¢ &7 3¢},
Caserio S| A¢4d Aol 49 % 7145 CNDO/2 A4Sk ix] Aste] mzw A9 495 4%
A4 A= G2 A £9F A AAY A9E ARA S wE E 295 F9d,
ABSTRACT. The CNDO/2 MO method has been used to study gas phase reactions of protonated
acetaldehyde with alcohols and protonated acetic acid with alcohols respectively by optimizing

r

state geometries. Results showed that the former is predicted to proceed by alkyl-O cleavage and
the latter by acyl-O cleavage. It has also been found using eigenvector properties of reactants that
the former should be a charge controlled while the latter an orbital controlled reaction. According
to the calculalated activation energies assuming the transition states proposed by Caserio et al.,
the predicted reactivity order for alcohols agreed with the experiments for the latter but the order
predicted was the reverse of the experimental one for the former.
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Table 1. Bond lengths (A) and bond angles(®)
(CNDOQ/2 optimized).

Cs—Cy 1. 457 Cs4—C3 1. 449
Cy—0Q2 1. 367 Ci—H 1.119
Cs—H 1.119 O;—H 1. 034
Cy:+-0, 1.313 | O.-H 0.999
ZCCH (sp®) 110. 8 < CCH(sp% 117.4
2CCO 124.4 Z£COC 111.9
£0CO 119.1 ZHCO 116.3
ZCOH 110. 25
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Fig. 1. Geometry of transition state before optimi-
zation: (A)protonated acetaldehyde-methanol; (B) pro-
tonated acetic acid-methanol.
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Fig. 2. Results of geometry optimization of transition
states. (A) protonated acetaldehyde-methanol; (B)
Protonated acetic acid-methanol.
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Fig. 3. Overlap populations of transition states.
(A) protonated acetaldehyde-methanol; (B) protonated
acetic acid-methanol.
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Fig. 4. Formal charges of reactants. (A) protonated

acetaldehyde; (B) a—carbon atoms in alcohols; (C) O-
atoms in alcohols.
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Fig. 5. AOQ coeffiicients of reactants. (A) Protonated
acetaldehyde; (B) a-carbon atoms in aleohols; (C) O-
atoms in alcohols.
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Fig. 6. 4E* and AE for the reactions of protonated
acetaldehyde with alcohols.
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Fig. 7. Plot of relative energy changes vs. reaction
coordinate for the reactions of protonated acetaldehyde

with alcohols.
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Fig. 8. Formal charges of reactants.
acetic acid; (B) O-atoms in alcohols; (C) hydroxy-H
atoms in alcohols.
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Fig. 9. AO coefficients of reactants.
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Fig. 10. 4E* and AE for the reactions of protonated
acetic acid with aleohols.
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Fig. 11. Plot of relative energy changes vs. reaction
coordinate for the reactions of protonated acetic acid

with alcohols.
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