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Concerning Criticisms of MINDO/3 by Pople! and
Hehre?
Sir:

Pople! bases his criticisms of MINDO/33 on calculated
heats of reaction for 16 processes, mostly artificial, in 11 of
which the errors in the MINDO/3 values are large. This is
not surprising since they involve three compounds (CHg,
C(CHj3)s, CH3C=CCHj;) for which the errors in the
MINDOY/3 heats of formation are unusually great. Since
we not only tabulated the errors in our papers but also drew
_specific attention to them in the text,* it is not clear to us
what further point Pople is trying to make.

The Hartree-Fock values cited by Pople! were derived
from 6-31 G* or 4-31 G calculations of energies of mole-
cules, using assumed geometries. We might point out that
there seems to be no difficulty in getting reasonably accu-
rate estimates of molecular energies by semiempirical
methods if one is willing to make such assumptions. This is
illustrated in Table I by a comparison of Pople’s results for
his 16 reactions with those calculated by MINDO/1.5 The
standard deviations for the nine reactions for which data
are available by both methods are 3.22 (HF) and 1.75
(MINDO/1) kcal/mol, respectively. Note that MINDO/ 1
represented only a preliminary version. We did not pursue
this approach further because of the limited scope of a
treatment in which geometries are not optimized. With re-

6591

Table I. Comparison of Errors in Heats of Reaction Calculated by
ab Initio SCF and MINDO/1 Methods

Error in calcd heat of
reaction (kcal/mol)

“Hartree—
Reaction Fock” MINDO/1
CH,CH, + H,~ 2CH, -6.4 +0.2
CH,=CH, + 2CH, — 2CH,CH, -5.3 -1.6
HC==CH + 4CH, — 3CH,CH, -12.1 -
CH,CH,CH, + CH, -~ 2CH,CH, -1.2 0.0
CH,(CH,),CH, +2CH, — -4.0 ~1.1
3CH,CH,
CH,(CH,),CH, + 3CH, — — -1.4
4CH,CH,
CH,CH=CH, +CH, —~ -1.3 +1.0
CH,CH, + CH,=CH,
CH,C=CH +CH, —~ 0.4 -
CH,CH, + HC=CH
H,C=C=CH, +CH, —~ -1.2 -
2CH,=CH,
CH,CH=CH, -~ A\ 0.0 +3.3
CH,C=CH- A 3.5 -
CH(CH,), »n-CH,, 1.5 -0.4
C(CH3)4 - n—CsH” - +1.4

< - /._/ -1.0 +1.6
/—/ - H,CC=CCH, ~2.1 -

C,H, + 6CH, — 3CH,CH, + +1.4 +3.0
3CH,CH,

gard to ref 2, it is surprising that no reference is made to
calculations of bond lengths. Moreover the major errors he
cites again occur in cases to which we have drawn specific
attention in our papers.

Since very extensive tests of MINDO/3 have been pub-
lished,? including applications to a wide variety of chemical
reactions,® there seems no need for further comment.’
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Catalytic Electrochemical Reduction of Acetylene in
the Presence of a Molybdenum-Cysteine Complex
Sir:

A chemical model for nitrogenase enzyme! based on the
binuclear molybdenum(V)-cysteine complex, Na;Mo,-
04(Cys)> (1),2 has been shown to be effective in the catalyt-
ic reduction of nitrogenase substrates. A Mo(1V)-cysteine
monomer, produced by reduction of 1 with NaBH, or
NaS,04, has been proposed!® as the active species respon-
sible for binding and reducing substrates such as acetylene.
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