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due to the invention of the integrated circuit.

Our previnous semiempirical treatments have been based on the ZDO approximations
introduccd by Pople, MNDO and AMI using the best of these (NDDO).
were good reasons to believe that the ZDO approximation is wholly unacceptable,
we were forced to use it in order to obtain a treatment of practical value, i.e.
one that could be applied directly to the molecules of interest to organic chemistsg
rather than to wmeaninglessly simplified "models", using generally available
Although the resulting treatments proved remarkably successful and
have led to major developments in chemical theory, inparticular in studies of
The situation has, however, changed dramatically in recent
years with the almost incredible increase in computing power of minicomputers,

The primary purpose cf the
research supported by this grant was to make use of the greatly improved computing -

Although there

facilities now available to us to deveélop a semiempirical treatment based on a
full LCAC SUF MO approximation, i.e. one in which overlap is retained.
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Our previous sernlempirical treatments bcve been based an the ZDO spproximations

introdused by Popie, MNDO and AMI using 1 best of these (NDDO). Although there were

© good reasons to beliove that the ZDO approximalion is wholly unscoeptable, wo were forced W
use it in order (o obtain & trextment of practical value, i.¢. one that could be applied direclly to the
molecules of interest to organic chemists rther than to meaniaglessly simplified "models®, using
gencrally svailable computlers, Although the resulting trestments proved rernarkably suecessful
and have lod 1o majos developments in chemlical theory, in particu’er i studies of reaction
mechan(sms, The tituation hies, bowever, changed dramatically in recent years with the slmost
incrediblec incrense in computing power of tnlcomputers, due la the invention of the integrated
circult, The primary purpose of the rescarch supporied by this Grant was to make use of the
greatly oproved eomputiag facilities aow available to us to develop & semiempiric” ~catment
based o 8 full LCAO SCF MO approxination, i.e. one la which overlap is retained,

This & ooe stroke has sompletely revolutionized the semiempirical approach because
there are now no resrictions oa the typo of ab initio treatment ibat can be paramstrized. Since
parsmetrization is bound to Increase the acowncy of eny ab initio treatment whils slnnultancously
reducing the somputing time needed, there can now be no question that this [s the approach to
follow if one fs concerned with practical applications of quantum theory to chemical problams.
The situstion slcazly aceds 1o bo recognized by an appropriste change in nomenclatire. We have
thersfore termcd this approach the Sem!-Ab-Initio (SA) method, our first beatment of the kind
being Semi-4b-Initlo Model 1 (SAMI)

SAMI is based ca Pople's STO-3G approximatiog with one further siroplification. Sinee
there soem 10 be 80 sizong specifie objections to the core approximation, we bave made it o ssve
computing time, We have wrillen a computer program for SAM1 and parsmetrized it far the
*orgaale® elements (C,HN,0) and the halogens (F,CL,Br,T). Calculations fo: s Jarge aumber of
molecules aad positive and negative jons, end for 8 pumber of chemical reactions, have shown it
to be clearly superior to ous previous semlecpirical procedures (MINDO, AM1) and to Stewart's
PM3 procedure, 1 somewhat dublous reparametrization of AMI. The extra compuling time
needed Ls also quite gmall, less than 1a order of magnirude. This work was reported in a recent
pepes in Terahedron [1] eod & further publication has appeared i Accounts of Chemical
Rerearch {2), teviewing contributions o Lo thecry of resetion mechanisms due to calculstions
cagied oul with support from AFOSR.

I have now tetired completely fron vhemistry. The work on SAM is belng officially
continued by Dr, Andrew J. Holder at the Unlversity of Missouri in Kansss City.

Tn conclusion I would like once sgain, and for the Jast time, 0 acknowledge the far
sighted support ] have bad for many yems from AFQSR. Without it T could not have carried out
the work I bave dons in heoretical cherzistry. W —

NTIS CRAg]
(1] M. 1.S. Dewar, C. Jle, and J. Yu, Tezrchedron 49, 3003-5008.(1993). | 5r.C 1.

[2] M. J. 8. Dewnr and C. Jle, Ace. Chent Res. 28, 337-54) (1992). [ U ar o ot
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