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Mbensyl, considered in this paper, is the simplest representative 02 the 

substituted I,2 - diphenylethenes. on which OUT attention is focused, and as it 

presents an important structural unit in the latter, we attempted a more detai- 

led snalgais of its conformations in order to gain Borne insight into its intra- 

molecular interactions. 

In the crystal state by X - ray analysis of dibensyl, the antiperiplansr 

conformation with parallel bensene rings angled at 72' with respect to the plene 

of the three central bonds has been established', end this behaviour of the mo- 

lecule in the crystal environment was successfuly reproduced by V. P. Bereznit- 

skaya, A. I. Kitaigorodskii et al.2 on the basis of empirical potentials. There 

is some evidence for the conformational equilibria of the liquid state too. A 

crude estimation on the basis of the intensity of the lines for the defomnation 

vibration related to the angle CeL?--cm in the solid and liquid states, re- 

spectively, is approximately 35 percent for the sync;lynsl conformation (unpubli- 

shed results of B. Yordanov and A. Orahovats). Unfortunately, there is not expe- 

rimental data on which to make reasonable conclusions about the gas phase oon- 

formational preference end to compare them with our results which are relevant 

to an isolated molecule. Nevertheless, having in mind the existence of the syn- 

clynal conformation in the liquid state, it seems likely that this conformation 

would be preferable in the gas phase. LCAO - MO treatment of the interaction of 

bemene nuclei in eyn- and anti - periplanez position performed by N. Tyutyulkov 

and D. Wtkov3 led to the conclusion dealing with the probable favoring of con- 

formations with a synclynal position of the two molecular fragments. 

For changes only in the dihedral. angles for rotation around single bonds the 
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Table I 

Normslized 

conformation cc>/L!?iJ3 dE c&t a> 
-l/2+ statistical 

(deg) (deg) (deg) Orcal ml") weight 
at 3Cx3'K 

__ 

(sc)- 
83.5 57.8 83.5 0.00 5.5 0.385 

-83.5 -57.8 -83.5 0.00 5.5 0.385 

(ap)- 90.0 180.0 90.0 0.95 16.0 0.230 

CWg = - 4.29 kcal mol -1 AE = En- @,I g 
@, jg - The energy at the global ainimm. 

(+) - Units are (deg2 kcal)3'2X 103. 

Table 2 

Confomation w/ LA c3J --P fl (deg) f&E 

(deg) (deg) (deg) i=1,7 i=2-5,8-11 i=6,12 (kcal mol") 

84.7 57.7 84.7 110.4 110.3 105.3 0.00 
(sc)- 

R(f+-&)=I.533 S&Cal-F)=1.511 t,K(&--&)=1.098 P 

cap>- 
90.0 180.0 90.0 110.9 110.2 105.1 0.57 

R(&-&)=I.531 d,R(&b=)=l.51-l A,R(Cal-d%=l.O98 f 

(Ee)g = 1.99 kcal mol-' 

Table 3 

computationsl scheme of H. A. Sche- 

raga et al.' was followed and the 

Molaany 
0,' & Soheraga 

Allinges miDO/2 

empirical functiona adopted by N. II. O0 3.61 3.49 1.95 
&linger et a1.5*6, when bond stret- 60' 0.00 0.00 0.00 
thing and angle bending were alsO 180‘ 0.77 0.39 I.44 
taken into account, were used. The 

(+) -q=w,= 90". Units are kcal laol-' 
conformation is described in terms and the starting geometry was used. 
of the three dihedral angles of in- 

tern& rotation 4 , Uz and Cih (Figure I) with U = 0"in the eclipsed con- 

formation. From 2.7 starting geometry was chosen: cA-Cti(l.51 It>, Cd-Ca'( 

1.52 A), cm-cm(l.40 A>, Cal-IF(1.09 I>, Car-F(l*Os I), C m-&--cal( 
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112.07P), a”L-Cel-H+109.47’). The simplifying assumption that all angles 
SaL&LH~ and& -cti-IPl are equal to each other uas made. The phenyl 

substituents were treated as rigid parts of the molecule (regular hexagon). 
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Figure 1. Description of the molecular geometry. 

Except for the three dihedral angles, when the potential functions of Momw 

and Scheraga were used, the valence anglea around & atoms and the valence 

bonds of the sthane framework also underwent variations. 

An estiPlation of the oonformational potential energy on a two dimensional 

lattice vith "constants" Ai&= IO' and a#, = AW3 = IO', using the potential 

functions of Momany and Scheraga, was made. Two low energy regions for the syii- 

clynal and antiperiplanar conformations were obtained. Starting points for mini- 

mization of the conformational energy with respect to the dihedral angles were 

chosen on this basis. After one cycle of minimization some of them converged to 

the local minimum (90", 180'. 90') and the remaining points approached closely 

the conformations ( 2 ac > - of Table 1. After the next cycle of minimization 

the first derivatives of the conformational energy with respect to the dihedral 

angles for these.two conformations became also & 10y kcal mol" deg". At 

this point the matrix of second derivatives and the statistical weights (see 4, 

for the three low energy conformations (two of them are of the same energy be- 

cause of symmetry) were computed. The obtained population of the conformations 

corresponds to a difference of 0.7 kcal mol" in the free energy between the 

(ap) - conformation and the (+ SC> - and (- SC) - ones, t&en together. These 
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local minima (cap) - and (+ SC) -) were starting points for the minimization 

of t&I8 potentid energy With r8Sp8Ct to the dihecsal al@8S and the valence 

bonds and S3&8S of th8 ethan8 frSXt8WOrk. After two to three cycles of minimi- 

zation, With UlinilUUlI inCr8IU8ntS Of 0.02’ for the val.enCe and dihedral angles, 

and 0.0005 k for the valence bonds, the geometries in Table 2 were obtained. 

The results from the CNDO/Z - calculations (Table 3) also show preference of 

th8 Synclyn& COIlfOJXU&tiOn to the aX.Xti.p8riplaIIar One and quit8 Well agree with 

those obtained with the empirical energy functions. 

For the synclynal and antiperiplanar COnforvlatiOnS, with g8ODl8tri8S given 

in Table 2, an evaluation of the contributions from the different energy terms 

to the total strain energy was made. There is no difference in the stretch, 

bend, torsion and stretch - bend interactions, but there is a difference in the 

nonbonded interactions. Subsequent detailed analysis of the atom - atom inter- 

actions showed that the preference of the SJrnCly& CoIIfOrr!U%tiOn to the aXItip8- 

riplanar one is due to the attraction b8tW88n the atoms Of the benzen nUCl8i. 

ACknoWl8dg8lU8ntS. We thank *of. P. Sobuster and Dr. B. Marit from the 

Department of 'PheoreticSl Chemistry Of the uniV8rSity Of VieIUS for BB.k%l3g 

their CIID0/2 - program available to UB end for the calctiations which W8re Car- 

ried OUt there. 
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