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Synthesis and Reactions of Cyclohexa- 1,4-dieneD3-thiones 

By DEREK H. R. BARTON,* LEWIS S. L. CHOI, ROBERT H. HESSE, MAURICE M. PECHET, and COLIN WILSHIRE 
(Research Institute for Medicine and Chemistry, Cambridge, Massachusetts 02 142) 

Szlmmavy Novel cyclohexa-1, kdiene- 3-thiones have been 

phosphorus pentasulphide ; their chemistry has been 
investigated. 

prepared by treating cyclohexa- 1,4-dien-3-ones with ,-R R4 

&.R3 

ALTHOUGH cyclohexa- 1,4-dien-3-0nes have long been known, 

reference to the corresponding thiones [as in (Ia)]. Kow- 
ever, such compounds are easy to prepare, are stable therm- 
ally and give correct microanalyses. They are not rapidy 
oxidised by air nor hydrolysed near pH 7, but they are, as 
expected, sensitive to light. 

especially built into the A ring of steroids, we have found no X 

( a )  X =O, (b) X = S 
(a) R~=OH, R2= c o c ~ ~ o ~ ,  R3 =*, k 4 = ~ ,  

(ml R'= CO,Et, R2=COCH2C0,Et, R3=H, R4= Me 
bis- me t hylene di oxy -derivative 

0 

(1) Ub) 

Treatment of dienones [(Ira)-(Va) J with phosphorus 
pentasulphide in pyridine, toluene, or benzene gave (see 
Table) the corresponding dienethiones [(IIb)-(Vb)]. The \ 

X 

(El (a) X =O; (b) X = S; ( c )  S, (d) S 
4 products were all purple-blue crystals with Amax (EtOH) 

330-331 (E: 18,000-20,000), 565-580 ( E  20-25) nm. 
Since the i.r. spectra indicated the absence of S-H and the 
n.m.r. the presence of only 3 vinyl signals (7 3-0-3.3), 
thioenol tautomer (Ib) formation was discounted. 

TABLE 

0 

Temperature Solvent Yield/ % M.p./"C 
90 pyridine 36 212 (decomp.) 

76 toluene 60 113 X 80 p yridine 20 
PIb) 
(IIIb) 

(a) x =o; (bl X = S (c) X = CPh, (m) (a) )( =O; (b) X = S 70 toluene 72 184-187 
20 benzene 70 163-166 

(In) 
(Vb) 
(VW 70 toluene ca. 60 143-144 M R', RLO 

In  chemical reactions thiodienones behave like other 
non-enolised thioketones. Thus, m-chloroperbenzoic acid 3-(Diphenylmethylene)-androst-l,4-dien-17-one (Vc) was 
oxidation of the dienethione (IVb) gave the yellow syn-anti prepared from the dienethione (Vb) and diphenyldiazo- 
thione S-oxide derivatives (1Vc)-(IVd), m.p. 203-204 OC, methane at room temperature. The intermediate epi- 
[a],, (CH,ClJ + 130°, Am, (EtOH) 358 nm (6 16,000). sulphide was not detected. 
Although the syn-unti isomers were separable by p.1.c. they We have also prepared (see Table) thio-a-santonin (VIb) 
rapidly interconverted on standing. On irradiation (tung- 
sten lamp) the S-oxide (IVc-IVd) in dichloromethane gave 
1,4-dien-3-one (IVa) .1 

from a-santonin (VIa) in the same way. 

(Received, 30th April 1976; Corn. 496.) 
1 See: E. Campaigne, 'Chemistry of the Carbonyl Group,' Vol. 1, ed. S. Patai, Wiley, N.Y., 1966, pp. 917-959. 




