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Dienone-phenol rearrangement occurs in the reaction of an oxathiolane and dithiolane of 3-0x0-steroids with 
copper(i1) bromide to give 4-methyl-I 9-norcholesta-1,3,5,(1O)-trieno[l,2-b]-dihydroxathiine and -dihydrodithiine, 
respectively. 

Reports on dienone-phenol type rearrangements in steroids 
have been limited almost entirely to highly unsaturated 
compounds, such as cross-conjugated dienone and trienone 
derivatives,l or labile compounds,2a such as epoxy-derivat- 
ives.2- No research of this type has been reported for 
sulphur-containing derivatives of steroids. We now report that 
rearrangement occurs in the reaction of oxathiolane deriva- 
tives of 3-oxo-steroids, which are stable saturated compounds, 
with copper(I1) bromide to give 4-methyl-19-norcholesta- 
1,3,5(10)-trieno[l ,Zb]dihydroxathiine, (2a). 

The reaction was carried out as follows. A solution of the 
3a-0-oxathiolane (la) (1 g) of 5a-cholestan-3-one and cop- 

per(1r) bromide (2.5 g, 5 mol equiv.) in dioxane (40 ml) was 
refluxed for 3 h. The mixture was poured into ice-cold water 
and the resultant precipitate was filtered off. The filtrate was 
extracted with diethyl ether, and then the extract was 
chromatographed on silica-gel with light petroleum-benzene . 
Crystallization of the first fraction from methanol-ethanol 
gave 4-met hyl- 19-norcholesta- 1,3,5( lO)-trieno[ 1,2-b]dihy- 
droxathiine (2a), 525 mg, 52%; m.p. 106-107.5 "C; i.r. 
(KBr-disk, cm-1) 863; 1H n.m.r. (CDC13, 6) 2.15 (s, 3H, 
Ar-CH3), 2.95-3.15 (br. t ,  2H, S-CH2), 4.15-4.45 (br. t ,  
2H, 0-CH2), 6.50 (s, 1 H, Ar-H); mlz 440. In order to 
determine the configuration of the product of aromatization, 
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a; X = b, Y = S, 5a-H 
b; X = S, Y = 0, SCY-H 
C ;  X = 0 Y = S, 5p-H 

d; X = S ,  Y = 0, 5 p - H  

e; X = Y = S, 5d-H 
f ;  X = Y = S, 5 P - H  

(21 

a; X = O , Y = S  

b; X = Y  = S  

(3) 

a; R = O H  
b ; R  = H  

compound (2a) was desulphurized with Raney-Ni catalyst, 
and then C-0 bond cleavage was carried out with boron 
tribromide. Crystallization of the reaction product from 
hexane gave 1 -hydroxy-4-methyl-l9-norcholes ta-l,3,5( 10)- 
triene (3a): m.p. 146-147 "C (lit.la 145-146 "C); i.r. (KBr- 
disk, cm-1) 805, 808; 1H n.m.r. (CDC13, 6) 2.10 (s, 3H, 
Ar-CH3), 4.28 (s, l H ,  Ar-OH), 6.27 and 6.69 (AB-type, J 
7 Hz, 2H, Ar-H). 

Compound (lb) (the 3a-S-oxathiolane derivative of 5a- 
cholestan-3-one) and a mixture of (lc) and (Id) (the 3a-O- 
and 3a-S-oxathiolane derivatives of 5g-cholestan-3-one) react 
smoothly, as does (la), to give (2a) in 40 and 37% yields 
respectively. 

In the cases of dithiolanes (le) and (If) of 5a- and 

SP-cholestan-3-one, the reaction proceeded as for the oxa- 
thiolanes to give the A-aromatized steroid (2b), 76%; oil; 1H 
n.m.r. (CDC13, 6) 2.12 (s, 3H, Ar-CH3), 2.95-3.45 (m, 4H, 
S-CHz), 6.88 (s, lH, Ar-H). Since crystallization of this 
product was not successful, the aromatization product was 
reductively desulphurized with Raney-Ni . Crystallization of 
the reduction product from methonol-water gave 4-methyl- 
19-norcholesta-l,3,5(10)-triene (3b); m.p. 50-51 "C (lit.3 
49 "C); i.r. (KBr-disk, cm-1) 776, 736; 1H n.m.r. (CDC13, 6) 
2.13 (s, 3H, Ar-CH3), 6.85 (m, 3H, Ar-H). 

In the case of the dioxolane derivative, bromination took 
place only at the a-position,4 but the rearrangement could not 
be observed. It may be concluded from this phenomenon that 
the progress of the present reaction is determined by the 
affinity between the Cu" ion and the heteroatom of the acetal 
ring. 

The present work is the first case of a dienone-phenol 
rearrangment, including a double 1,Zshift of an alkyl group 
(C-9) via a cationic spiran intermediate, for sulphur-contain- 
ing derivatives of a steroid by copper(n) bromide. Accord- 
ingly, the present work is not only a valuable application of 
copper(n) bromide in organic chemistry, but also an available 
synthetic pathway for steroids containing a sulphur atom. 
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