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Synthesis and Structure of 2-t-Butylcyclohexane- 1,3=dionet 
B ~ G E O R G E  R. NEWKOME,* R. C. MONTELARO, J. D. SAUER, and J. D. WANDER 

(Department of Chemistry, Louisiana State University, Baton Rouge, Louisiana 70803) 

I Sumtnnry 2-t-Butylcyclohexane- 1,S-dione has been pre- Bu'CH2aCOMe - ButCH2vCOCH2*CH2NEt2 
( 2 )  

pared ; spectral studies suggest that i t  exists exclusively 
as the keto-tautomer (la). 

MANY publications have dealt with the preparation of 2- 
substituted cyclohexane- 1,3-diones,l which play a key role 
in the synthesis of steroid intermediates.2 We herein 
report the preparation of the as yet elusive 2-t-butyl-l,3- 
cyclohexanedione (1) , and its spectral characterization. 

The hexanone (2), prepared from 4,4-dimethylpentan-2- 
0ne,3 dimethylamine hydrochloride, and paraformaldehyde, 
was quantitatively converted into an oily methiodide, 
which when treated with diethyl sodiomalonate gave the 
oxo-diester (3). Hydrolysis and decarboxylation of (3) 
afforded (4a), which was esterified giving (62% overall) 
the ethyl octanoate (4b), b.p. 93-96' at 1 mmHg. 

Cyclization of (4b) with NaH in ether a t  reflux for 8 h 
afforded 2-t-butylcyclohexane-1,3-dione (42%), m.p. ca. 

15-17', b.p. 109-110' a t  3 mmHg; 6 (CDC1,) : 3.04 (s ,  2-H), 
2-22 (dd, CH,CO, J 6-5 Hz), 1.5 (m,CH,.CH,.CH,), and 1.05 
(s, CMe,) p.p.m. Attempted deuterium exchange of 
C(2)-H under various conditions failed ; however, after 
prolonged reaction with MeOD-D,O-OD-, (1) afforded only 

For previous paper in series : "Chiral Cyclic Olefins," see ref. 1 (a). 
$ -1nalyticrtl and spectral (n.m.r., i.r., rn.s.) data were in accord with structural assignment. 
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the ring-opened oxo-acid (4; R = D) Further evidence 
was obtained from the simple 6-line 13C n.m.r. spectrum 
[6(C,H,; Me4Si lock): +lS (C-5), +29 (CMe,), +30.5 
(CMe,), +33-9 (C-2), +41-3 (C-4,6), and +205 (C=O)] as 
well as 100 MHz lH n.m.r. spectra utilizing E ~ ( f o d ) , ~  from 
which a first-order fine structure of signals for all the ring 
protons can be observed. The i.r. [vmax. (film) 1690 and 
1720 cm-l] and U.V. [Amax. (hexane) 282 ( E  < loo)] spectra 
of (1) exhibit a characteristic non-enolic 19-dicarbonyl 
absorption, as in 2,2-disubstituted cyclohexane-1,3-dione~.~ 

Thus, these spectral data, as well as the unusually low 
m.p. (e.g. cu. 150-200" lower than for other alkyl sub- 
stituentsla) , indicate exceptional predominance (>98%) 
of the keto-tautomer (la). No evidence for the presence 
of the enol (lb) was found. 
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