Tntrahedron Letters No. 34, pp 3173 -~ 3174. 0040—4039/79/0815—3173502.00/
© Pergoiion Press Lid, 1979, Printed in Great Britain,

FORCE TTLLD ANALYSIS OF ACYCLIC TETRASULFIDES: I 84 AND(CH
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Organic polysulfides form a subclass of widely distributed natural products.
For mstance, bis(3-oxoundecvl) trisulfide and bis(3-oxoundecyl) tetrasulfide
have been 1solated from the llawaiian algae Dictyopteris plagiogramma and D. aus-
trnllsl. Complticated bicyclic sulfides exist in certain fung12.

As vet the role of geometric i1somerism in the biological properties of
tetrasul f1des has not been assessed, but the previous experimental and theoreti-
cal investigations on dlsulfides’4 and trisu]flde5’6 homologs suggest a role
w1ll be cstablished for tetrasulfides as well. The purpose of this paper 1s to
apply molecular mechanics to the conformers of dihydrogen-and dimethvltetra-
sulfide and to find the pathway for their interconversion.

Ihe molecular mechanics calculations of this study were based on the force
ficld by Allinger et a17., using our energy minimization programg’g. The relative
cnergics of the rotamers (1-6) are given in the Table. For dihydrogen-and dime-
thyltetrasulfide the gauche (1) conformer 1s found to be the most stable. The
difference 1n energy between this conformer and the anti conformer in both com-
pounds 1s very little and negligible. The difference, within the {ramework of
the Allinger et al7. force field, is attributable to the S-H and S-C bond dipole
effects. lhe optimized geometric parameters obtalngd for dlmetgyltetrnsulflde
1n the gauche conformer are as follows: L 2.024A, rsc=1.860A, $$5=103.9°
5SU=102.9%, $S5C=180.2°, SCI=100.1°. We were not able to find experimen-
tal values for the same compound, but when these values were compared with
the observed values for dimethyldlsulfldelo and dlmethyltrlsulfidel], the
agrecment was moderately well.

Ihe pathway for interconversion was found by changing the anti dihedral
angle {rom 180° to 0° (eclipsced) by steps of 20°. The intermediate pcomett tes
were optimu-ed at cach stape. lwo maximun energy poimts of almost equal heights
corresponding to form 4(dihedral angle 120°) and the cchipsed rsomer and a

minimm-cneryy point corresponding to the gauche isomer appearcd on the curve.

This sttuation 1s similar to the conformational bchaviour of n-butane, except
here, the lone pairs of clectrons on sulfurs are the operating factor. The overall
cnergy scheme for HqS4 1s depicted 1in the Trpure and 1s qualitatively superimpo-

sable with that for ((Hz)784. As 1ndicated by the table the protio and methyl
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derivatives of tetrasulfide are s——s// R—S
predicted to interconvert by way /
of energy barriers of 1.8 and R—S — $—S == s—s
1.7 kcal/mole, respectively. /

The results outlined above 2
suggest that both H S and (CH,)
are in fact a mlxture of rapld}
equilibrating isomeric forms, a
situation whigh obtains for ,
the gtgylflde *" and trisul- R gauche anti eclipsed S—§ §—§ §—§
fide homologs. / / /
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Figure. Force field calculations or / \\ //‘\\
8] / /

r the conformational intercon-
ersion of anti dihydrogen tetra-
sulfide 2/2". Each point on the /
curve corresponds to a fully geo-
metry optimized structure. !

oov
RVERYER

oo ————

Rotetion — s

References

1. R.E. Moore, Chem. Commun., 1168(1971).

2. D. Brewer, R. Rahman, S. Safe and A. Taylor, Chem. Commun., 1571(1968).

3. Experlmental studies: a) D.B. Boyd, J. Amer. Chem. Soc., 94 8799(1972);
b) H. Kessler and W. Rundel, Chem. Ber., 101, 3350(1968).

4. Theoretical studies: a) D.B. Boyed, s. Chem., 78, 1554(1974); b} N.L.
Allinger, J. Kao, H.M. Chang and D.B. Boyg Tetrahedron, 32 2867(1976);
c) H.E. Van Wart, L.L. Shipman and II.A. Scheraga, J. Thys. Chem., 78, 1848
(1974).

5. [Ixperimental studies: ll. Wieser, P.J. Krueger, L. Muller and J.B. liyne,
Can. J. Chem., 47 1634(1969).

6. Theoretical studies: a) M.J.S. Dewar, D.H. Lo, and C.A. Ramsden, J. Amer.-
Chem. Soc., 97, 1311(1975); b) J.P. Snyder and D.N. Harpp, Tetrahedron Lett.,
197 (1978).

7. N.L. Allinger, M.J. Hickey and J. Kao, J. Amer. Chem Soc., 98, 274(1976).

8. G.H. Pauli, M. Askari, W. Schubert and L. Schafer, J. Mol. Struct , 32,
14%(1976)

9. R. feip, M. Askari, and L. Schafer, J. Mol. Struct., 32, 153(1976).

10. B. Beagley and K.T. McAlloon, 1rans Faraday Soc., 67 32(1971)

11. J. Donohue and V. Schomaker, J. Chem. TPhys., 16, 92T_948)

(Received in UK 12 June 1979)



