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The contribution of deuterium to the sign and magnitude of rotation of chiral cyclic 

ketones has been of continuing interest I,2,3 since early studies by Djerassi and coworkers indicated 

an anti octant behavior for the isotope. The availability in our laboratory 394 of optically active 

4,4-dideuterio adamantan-2-one (I) of known enantiomeric and isotopic purity and absolute 

configuration naturally led to the idea that the transformation of the carbonyl group would allow 

entry into a series of novel chiral deuterated compounds. 

We report herewith the synthesis of optically active (1s) 4,4-dideuterio adamantan-2- 

thione (II). Following the procedure reported by Greijdanus for the preparation of adamantane-2- 

thione,5 100 mg of I,3y4 Icx]E~D = -3.4 (c=O.53, isooctane, optical purity 84 + 3%) was converted 

to II using P4Slo in pyridine. The crude thione was carefully sublimed to remove traces of 

adamantanone and polymeric material and was pure by GLC. 

The following spectroscopic data were obtained: I.R. (nujol): C=S, 1160 cm -l, C-D 2100, 

2200 cm-l; U.V.: hmax 507 nm, ~=ll.l (c=O.O7 mole liter-l, isooctane); specific rotation Ial& = 

-14.5, (c=l,l isooctane); C.D, ~~~~ 507 nm, de=-fl.38. 

The optical purity of II is expected to be the same as I (34 + 3%), assuming the 

enantiomeric ratio did not change during the reaction , and isolation of the product. 

The few chiral thiones which have been studied Ia,7,a exhibited normal octant rule' 

behavior for the Cotton effect of the n-n" transition. In fig (1) the circular dichroism spectrun 

of II is shown. Naturally II must have the same absolute configuration (1s) as the starting material 

4857 



4858‘ $0. $3 

I.2'4 Once again I,2,4 we would predict a positive Cottnn effect if deuterium showed normal octant 

rule' behavior and once again unmistakingly anti octant rule behavior is exhibited by the strongly 

negative Cotton effect of the 507 nm n-r* transition. The rotation Ial 
52:B - 

14.5, unusually high 

for a compound whose chirality is due to deuterium substitution only is understandable since the 

measurement is carried out close to the hmax of the n-n* transition (507 nm). 
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fig. (1): C.D.-curve of II. in isooctane (c=O.O7mole.~iter-‘1 
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