Tetrshedron Letters No. 43, pp, 3919 -~ 3922, 1971, Pergamon Press. Printed in Great Britain.

THE SYNTHESIS AND STEREOCHEMISTRY OF m—Q,B—DITKIABICYGLO[LQ.ﬂOch-B-OL
R. Marshall Wilson, Douglas N. Buchanan, and James E. Davis

Department of Chemistry, University of Cincinnati, Cincinnati, Ohio k5221

(Received in USA 16 July 1971; received in UK for publication 20 September 1971)

The nature of the disulfide linkage is quite significantly altered by changes in the
dihedral angle between the two carbon-sulfur bonds.! As this angle is reduced from 90° to
0° the interaction between the two pairs of 3p nonbonding electrons on the sulfur atoms
becomes much stronger. Thus, disulfides with small dihedral angles absorb light at longer
wavelengths in the ultraviolet® and have lower ionization potentials® than do disulfides
with larger dihedral angles, In order to more fully examine the nature of this interaction
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and its influence upon the chemistry of the disulfide linkage it would be most desirable

to have easy access to simple bicyclic disulfides in which the “5-5” dihedral angle was

of neceseity very close to 0°. We would like to report a facile synthesis of such a system,
syn-2,3-dithisbicyclol3.2.1loctan-8-01 (1s).*

Reaction of cis-2,6-dibromocyclohexanone (2)° with KSCN dissolved in acetone yields
cis-2,6-dithiocyanatocyclohexanone (3) (94%), m.:p. 103-105°; 1i.r. 2265 {(sharp) and 1725 cm 1;
Anel. Calcd. for CgHgN20Sp: C, hs.zg; H, 3.80; N, 13.20; S, 30.21. Found: C, 45.22;

H, 3.6T; N, 13.00; S, 30.40. Reduction of 3 with LiAlH, in THF followed by oxidation of

the intermediate dithiolate with Iy yields : yellow oil which after chromatography on silica
gel and recrystallization from methylene chloride-n-pentane affords the bicyclic disulfide

1 as yellow crystals, m.p. 235-236°° with rapid sublimation, loss of birefringence at 62°;
P (ccly) (8) -0-cH{ 4.11 ppm (1H) doublet of triplets (J = 12 Hz and 1.8 Hz), bridge-
head protons 3.86 ppm (2H) broad "singlet", -OH 2.22 ppm (1H) doublet (J = 12 Hz) exchangeable
with D20, methylene protons 1.95-1.18 ppm (GH) complex; U.V. \?tmOI{ 369 nm (e = 65), 276 (23)
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[11t.42 l:xon 364 m (e = 51)); Anal. Calcd. for CeHyo0Sa: C, bh.h3; H, 6.16; 8, 39.54.
Found: ¢, 4i b5; H, 6.10; S, 39.69.
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Yields in this oxidative cyclization can be highly variable (15-64%) due to polymeriza-
tion or overoxidation of the disulfide 1 caused by too great an excess of Io. However,
reproducible yields of 1 (35%) are obta;ned by starting with S gn of 3 snd operating under
high dilution condition: during the oxidation step. These condition:con:ist of the siml-
taneous drop-wise addition of the quenched (ethyl acetate) LiAlH, reaction mixture and an
ethereal solution of 1.25 equivalents of Ip to 2.0 liters of refluxing ether. In contrast
to the parent molecule, 1,2-dithioclane, 1 is quite stable and does not seem to polymerize
appreciably even after storage for sever:l months or exposure to light.

The question remains as to the orientation of the hydroxyl group in 1 which might
exist in either the anti configuration, la, or the 8yn configuration, ls.~ Even though a
substantial amount of effort has been de:;ted to the detection of botha';f these isomers
(1s and 1s), only a single isomer hag ever been observed, The stereochemistry of this
iromer h:; been assigned on the basis of the following evidence. Reduction of 3 with LiAlH,
followed by treatment of the dithiolate with methyl iodide yields a single a.lco;ol I (59%).
Under the same conditions 1 is also converted to 4 (83%). Both of these products w:re
identicel to the single u:ohol cbtained fyrom theNLiAlH, reduction of g_i__g-a,é-dithiomethyl-
cyclohexanone (5).7 That this material is indeed cig-2, _c:i_s-é—dithiomthylcyclohem-;-l-ol
(&)8 is readilyNdetermined from ite n.m.r. spectrum which displays a triplet at 4.0l ppm,
J~== 2,0 Hz, due to the proton at C;. This pattern confirms the expected plane of symmetry
and the magnitude of the coupling constant indicates that the protons at C; and Cp (Ca)
bear an equatorial-asxisl relationship to each other.® The relative magnitudes of the
equatorial -axial and the axial-axial coupling constants in systems of this type were obtained
from cis-2,trans-6-dithiomethylcyclohexan-r-1-ol {6)® which was prepared by LiAlH, reduction
of gxln_s-a,6—dithiomthy1cyclohexmone.7 The n.n.;. spectrum of € diesplays the proton
at C; at 3.70 ppm as a doublet of doublets with Jea = 3.6 Hz and ;u = 7.5 Hz.

The LiAlH, reductions of 3 and 5 are quite interesting in that they are stereospecific
or at least highly stereoaelec:ive, :,nd in that the resulting alecohol 1_& is the thermo-
dynamically least stable isomer. A number of factors might serve to direct this stereo-
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specificity, but steric control to approach of the hydride species is probably of major
importance. Hydride reductions of 2-alkylcyclohexanomes produce greater amounts of the
thermodynamically leas stable aleohol as the steric requirements of the 2-alkyl substituent
are increased. Thus, the following ratio of cis and irans alechols is observed in the
LiAlH, reduction of h-t-butyleyclohexanone (11:80)}%; 2-methylcyclohexanone (25:75)';
2-t-butyleyclohexanone (58:42)'1. Furthermore, when THF is used as the solvent steric
factors are accentuated through solvation effects.!® The possibility also exists that
chelates such as 1"3 play & role in directing the stereochemistry of these reductions,
particularly in the case of 3, Further investigation of these factors might prove most
interesting. -
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