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The IOC-w technique has been found to be a convenient method for cal-
culating the heat of formation of organic compounds [2—4]. We have pre-
viously [5,6] calculated the heat of formation of some cyclazines and
benzanthrone, acedianthrone and flavanthrone using this technique. Leach et
al. [1] have synthesised stable AZ2-tetrazaborolines (I) and carried out molec-
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ular orbital calculations by the modified Huckel approach. Using their data
of m-bond orders and atomic charges, we are able to calculate the heat of
atomization of these compounds using the IOC-w technique.

METHOD OF CALCULATION

Details of the [IOC-w technique have been described in the literature
[2—4]. The expression for the total m-electron energy by this method may
be given as

E,=27qras + w25 q,(l—q,)—wsZJ;éZ) q:pr; + 208 QEpm (1)

The energy liberated (E,;,,) when n atoms combine with p-electrons to form a
7 bond

Enb=—[wl:)qr(1—qr)—ws 23 22GePey + 20 23 2 Prs] (2)
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where q; is the electronic charge at an atom r; p,. is the bond-order between
atoms r and s, and w is an empirical parameter assigned the values ranging
from 0.33 to 1.8 in the literature [7]. In the present calculation a value of
1.3 for this parameter gives the best results. The empirically adjusted param-
eter # has been assigned a value of 1.5. The heat of atomization of an organic
compound is equal to the sum of the total 7-bond and o-bond energies (ean.

3))-
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_AHa = E1rb + Ea’b (3)
The ¢-bond energy (Eqp) can be calculated by the expression
Egy, = 24 NxEx (4)

where x represents the atoms present (including carbon and hydrogen) in
the given compound, N, is the number of C—C, C—H, C—N, C—Cl, B—N and
N—N bonds and E, is their corresponding bond energies. In our previous
calculations [5,6] only the bonds attached to carbon atomr.s were considered,
but in the present calculation we have also considered tkLe bonds of the type
B—N and N—N in which boron and nitrogen atoms are present in 7 lattices.
The values of the bond energies for C—H, C—N and C—Cl bonds equal to
4.43, 2.9 and 2.41 eV, respectively, are well established [8]. The C—C bond
energy E. has been empirically adjusted to 3.7 eV which is very close to the
value of 3.80 eV used by Dewar and Gleicher [9]. The w-bond energies [10]
for B—N and B—H bonds have been taken as 4.61 and 4.03 eV, respectively.

RESULTS

The calculated values of heat of atomization of all the compounds using
eqgns. (2, 3 and 4) are presented in Table 1. Since the data for the heat of
atomization of AZ2-tetrazaborolines are not available in the literature, an
indirect procedure has been adopted to confirm eqgns. (1 and 2), the expres-
sion for total w-electron energy may be written as

E7r = E dr0y + E7rb (5)

wher- for a particular compound all carbon a-values were set equal. The a,-
values were expressed by

ap = ag +(1— qr)ﬁc—c (6)
in which w = 1.8 for all cases and 3, was taken as —3.16 [1]. Initially the

TABLE 1

Calculated m-electron energies and heat of atomization (§ = —3.116 eV)

Compound E7 (f units, eV) AH, (eV)
Calc. Leack et al [1]

(Ce¢Hs)aN4BH 28.967 29 016 131.292

(0-CIC¢H4)(CeHs)NgBH 29.049 29.056 127 882

(m-CICgH,)(CHs)NsBH 29.051 29.056 127.877

(p-CICgH, )(CeHs )N, BH 29.060 29 056 127 849

(0-MeCgH,;)(C¢Hs )N4BH 35.162 35 191 141 694

(m-MeCgH4)(CgHs)N4BH 35.161 35 192 141.690

(p-MeCgH, )(CgHs)N,BH 35.150 35.191 141.735
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af were given the values [11]
af =ac_ +hfc_. (7)

where h =—1,2,1, 2,3 for r = boron, nitrogen bonded to a substituent,
azonitrogen, chloro and methyl, respectively. The values of a, are empiri-
cally adjusted, and are assigned the values —7.12, —6.7 and —7.67 eV for un-
substituted, chloro- and methyl-substituted hetero-atoms, respectively. Thus,
substituting the calculated values of Xg,a, and E,, in eqn. (5), total m-elec-
tron energy E., is evaluated (Table 1).

The results obtained clearly demonstrate successful application of the
IOC-w technique for calculating the heat of atomization of substituted A2-
tetrazaborolines. The present calculation also supports the values of m-bond
orders and w-electron-charge densities calculated by Morris and co-workers

[1].
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