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The nature of the diwlfide 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 

Oa the interaction betveen the tvo pairs of 3p nonbonding electrone on the sulfur at- 

becomes much stronger. Thus, diailfides with small dihedral angles abnorb light at longer 

wavelengths in the ultraviolet? and have lover ionization potentialaa 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 dieulfide linkage it vould be most desirable 

to have easy acceslr to simple bicyclic disulfides in which the 'S-S' dihedral angle vaa 

of necessity very close to O". We vould like to report a facile synthesis of such a system, 

qr_+2,3-dithiabicyclo~3.2.l~octan-B-o1 (2).' 

Reaction of cis-2,6_dibromocyclohexanone (2)s with KSCN dissolved in acetone yields 

cis-2,6-dithiosocyelohexanone (3) (94$), myp. 103-105"; i.r. 2265 (sharp) and 1725 cm'; 

@t&. Cal-cd. for CeHgN#S2: C, 45.22; Ii, 3.80; N, 13.20; S, 30.21. Found: c, 45.22; 
H, 3.6-f; N, 13.00; S, 30.40. Reduction of 3 with LiAl& in THP follwed by oxidation of 

the iutermediate dithiolate vith 12 yields a yellow oil which after chromatography on silica 

gel and recrystallization from methylene chloride-z-pentane affords the bicyclic disulfide 

1 as ye~ow crystals, m.p. 2~5-236"~ with rapid sublimation, loas of birefringence at 62'; 

3.m.r.. (CCl+) (6) -O-C_{ 4.11 ppm (lR) doublet of triplets (J = 12 Ha and 1.8 Hz), bridge- 

head proton8 3.86 ppm (2~) broad "singlet", _oH 2.22 ppm (lR) doublet (3 = 12 Hz) exchangeable 

with 90, methylene proton8 1.95-1.18 ppm (6H) complex; U.V. 1%" 363 nm (e = 65), 2'76 (23) 
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Calcd. for CeR&g,: C, 44.43; H, 6.16; S, 39.54. 

Found: C, 44.45; H, 6.10; 9, 39.69. 

Yields in this oxidative cyclization can be highly variable (15-64s) due to polymsriza- 

tion or weroxidation of the disulfide 1 caused by too great an excess of In. Havcrcr, 

reproducible yields of 1 (35%) are obtzned by starting with 5 gm of;! and operating under 

high dilution condition: during the oxidation step. These conditions consist of the simul- 

taneous drop-wise addition of the quenched (ethyl acetate) LiAl.R., reaction mixture and an 

ethereal solution of 1.25 equivalents of Is to 2.0 liters of refluxing ether. In contrast 

to the parent molecule, l,B-dithiolane, 1 is quite stable and does not seem to polymerize 

appreciably ewn after storage for several months or exposure to light. 

The question remains as to the orientation of the hydrolcyl group in? which might 

exist in either the G configuration, la, or the E configuration, Is. Rven though a 

substantial amount of effort has been dezed to the detection of bothyf these isomers 

(la and Is), only a single isomer has ever been observed. The stereochemistry of this 
- - 
is-r has been assigned on the basis of the following evidence. Reduction of 3 with LiAuI+ 

followed by treatment of the dithiolate with methyl iodide yields a single slco~ol : (59%). 

Under the ssms conditions 1 is also converted to 4 (8%). Both of these products were 

identical to the single alcohol obtained from the-LiAl& reduction of cis-2,6dithiomethyl- - 

cyclohexanone (5).' That this material is indeed cis-2,cis-6_dithiomethylcyclohexan-z-l-o1 -- 

(4)s is readily determined from its n.m.r. spectrum which displays a triplet at 4.01 ppm, 

J = 2.0 Hz, due to the proton at Cl. This pattern confirms the expected plane of symmetry 

and the magnitude of the coupling constant indicates that the protons at C1 and Cs (Ce) 

bear an equatorial-axial 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_dithiomsthylcyclohexan-c-1-01 (6)e -- which was prepared by LiAlH, reduction 

of trans-2,6-dithiomsthylcyclohexanone.7 The n.m.r. apedrum of 6 displays the proton 

at C1 at 3.70 ppm as a doublet of doublets with Jea = 3.6 Hz and Jaa = 7.5 Hz. 

The LiAl& reductions of 3 and 5 are quite interesting in that they are stereospecific 

or at least highly stereoselec&ve, and in that the resulting alcohol> is the therm- 

dynamically least stable isomer. A number of factors might serve to direct this stereo- 
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specificity, bmt rteric control to rgsrorCa of the wide epeciea ir probrblJl of majar 

lmprtame. Si$vWlde mductionr of 24lkylcyclohexanone6prod~ce greater amounte ofthe 

themcdymaically leer eteble elcohol ae the rteric requiremnte of the 2-al.W l ubetltueut 

are increased. Thue, the follmiog ratio of clr and trena alcohols ir obrerved in the 

LiAl& redwtlon of 4-g-butylcyclohex (11G!3)10; 2aethylcyclohexmone @5:‘75F; 

2-z-butylcyclohexanone (58:42)l'. Fwthermore, when THF ir rued ae the rolvent eteric 

factors ve accentuated through eolvatlon effecta.'* The poreiblllty elro exlettr that 

chelater mwh eu~~~~pl.ay a role in directing the rtereochemietry of there reductions, 

part1culArlyinthe cue of 3. Fm-ther invertl&ion of there factora ppisht prove most 

interesting. 



aoaa No. 42 

. We rotiLI lika to tbmk the II. 8. Armf Hedieal Re8eueh and Bevel- 

opmestcollud, Dapartmnt oftbe -ior finuwial rogparf ofthi re~eercb. 
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