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HUCKEL MO CALCULATIONS FOR THE PRODUCTS
OF THE OXIDATIVE DESULFURATION OF THIOBENZANILIDE
TO BENZANILIDE

Bogdan Bogdanov
Faculty of Chemistry, University ,,Kiril and Metodij** — Skopje

The oxidation of thiobenzanilide proceeds by its desulfuration and
formation of benzanilide. The first stage of this reaction goes through the for-
mation of thiobenzanilide-S-oxide, a stable intermediate which can be further
oxidized to thiobenzabilide-S,S-dioxide, an unstable intermediate which
decomposes to benzanilide'2.

The aim of this paper is to report the results of the Hiickel MO calcu-
lations for thiobenzanilide, thiobenzanilide-S-oxide, thiobenzanilide-S,
S-diohxide and benzanilide and determine their reactivity and stability in
this reaction.

The values for the Coulomb integrals «y and resonance integrals
Bxy were calculated from®4,

ax = % + hx
BXY= KXY 30

The values of the Hiickel MO parametars hy and Kxy are given in table. 1.
The m-electronic energy levels as well as the energy diference between

HOMO — LUMO for thiobenzanilide, thiobenzanilide-S-oxide, thioben-

zanilide-S,S-dioxide and benzanilide are shown in Figure 1.

Table 1. Hiickel’s MO Parameters3.4

atom no. of hy for Kxy for
type elektrons oy =oot+hy Bxy Tt Kxy Bo
G 1 0,00 Keé ¢ =1,00
N 2 1,40 K& i = 0,90
O 1 1,00 K& =1,06
S 1 0,46 Ke_g = 0,81
S 2 1,10 Kc__'s“ = 0,69
K§—_0 =0,85
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It can be seen from Fig. 1. that benzanilide is the most stable among
these compounds. It is the final product of the oxidation and cannot be
furtxher oxidized under the given experimental conditions’»2. The calcu-
lated stability decreases in the following order: thiobenzanilide, thiobenza-
nilide-S-oxide and thiobenzanilide-S,S-dioxide, which is in agreement wit
the experoimental results!»2. Thiobenzanilide-S,S-dioxide is the least stable
compound and cannot be isolated as it easily decomposes to benzanilide. -

Figure 2 schows the calculated w-charge densities, m-bond order
and free valencies for thiobenzanilide, thiobenzanilide-S-oxide, thiobenzani
lide-S,S-dioxide and benzanilide. The MO diagram for thiobenzanilide-S,
S-dioxide, where the w-elektron order is smaller (0,278) compared to thio
benzanilide (0,720) and thiobenzanilide-S-oxide (0,595), predicts the insta
bility of the C — S bond.
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Figure 1. — Electron energy levels and HOMO — LUMO separations fo Thiobenzanilide
(A), Thiobenzanilide-S-oxide (B), Thiobenzanilide-S,S-dioxide (C) and Ben-
zanilide (D).

Also, the greater positive charges of the carbon sulfur atoms in the
C — S bond of thiobenzanilide-S, S-dioxide tham those of thiobenzanilide
and thiobenzanilide-S-oxide, lead to the same conclusions.

Finnaly, the value of the free valence of the carbon atom in the C — S
bond for thiobenzanilide (0,146) as compared to benzanilide-S,S-dioxid

(0,357) points out that the latter is more reactive and the SO, group is easily
replaced by oxygen in the oxidation reaction yielding benzanilide.
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The Hiickel MO calculations were performed using a standard co-
mputer program.

Figure 2. Calculated Charge densities, bond orders and free valences for Thiobenzanilide
(A), Thiobenzanilide-S-oxide (B), Thiobenzanilide-S,S-dioxide (C) and
Benzanilide (D).
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HUCKEL MO TIPECMETYBAKA HA IPOJAYKTUTE
HA OKCHAATHUBHOTO JAECYJI®YPUPAIE HA TUOBEH3AHWJIN/L
A0 BEH3AHWINJ

Bornan Boraanos
Xemucku gaxyaitieini, Ynusepsuitiewi ,,Kupus u Meitiogu)* — Crkoiije

Croper, Hiickel-oBata MO teopuja, co IIOMOLI HA CTaHAAP/AEH KOMDjY -
TEPCKU IPOrpaM, NPECMETAHU C€ 3a THOOEH3aHWJIHNJ, THOOEH2aHUHUJ-S-
OKCH, THOOEH3aHWIM/-S,S-IUOKCH M OEH3aRWIMJ T-€JIEKTPOHCKH pe
Ha BPCKHTE, T-CJIEKTPOHCKH ITOJIHEXK Ha OJIETHUTE aTOMH U HH/EKCUTE
Ha caodomuure Bagenmmu (Cir. 2.). [Ipecmeranu ce ucro raka u HMO enep-
reTcKkn HuBoa 3a crioMmedature Mosekynu (Ci. 1.). TlpecmeryBamara yka-
KyBaaT HA TOJIEMaTa HECTaOMJIHOCT Ha THOOEH3aHMIUI-S,S-IUOKCHIOT,
BO cnopegda co THOOEH3AHWIM/, THOOEH3AHWIHU/-S-OKCH W OeH3aHMIIN,
LITO € BO COIJIACHOCT CO EKCIIPHUN.EHTAHUTE Ppe3yJTaTH.
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