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Abstract: Solvolysis of 1 in buffered aqueous acetone gives a mixture 
of the rearranged alcohols 2, 1, 4, and 2 as a result of a 
possibly concerted ionization migration to the double bond. 

In spite of their preferred linear geometry, vinyl cations have been estab- 

lished as definite intermediates in the solvolysis reactions of a number of 

cyclic vinyl substrates, including simple 1-cyclohexenyl triflates.2 Vicinal 

alkyl substitution was observed to produce marked rate enhancements in six- 

membered rings althuugh both rearranged and unrearranged products are invari- 

ably obtained. 
2a 

However, in one case complete rearrangement was observed and 

a diene was obtained as a result of an exclusive elimination path. 3 A concert- 

ed, presumably anchimerically assisted, alkyl migration was suggested. 

We wish to describe here the solvolysis of a steroidal 1-cyclohexenyl 

triflate which affords, near quantitatively, a mixture of rearranged products 

of substitution. 

5a-Cholest-l-en-l-y1 triflate (L) was obtained from 5a-cholestan-l-one4 

according to literature procedures. 5 

Reaction of 1 in acetone-water (9:1), buffered with sodium acetate, for 89 

h at 65 OC gave 1. (2.5%), 1 (14.5%), 2 (41%), and 2 (24%).6 Each of the four 

alcohols was found stable to the solvolysis conditions. A 4% of elimination 

products was found in addition.7 No cholestan-l-one was observed. 

The structure of epimers 2 and 1 was deduced on the basis of spectral data. 

The relative orientation of the lo-OH group' was assigned from the magni- 

tude of the pyridine-induced solvent shifts of the 13-Me group (Table I).' 

Inspection of Ereiding model of the assumed intermediate 5 (see later) 

gave further support to the above assignment for an a-attack by the solvent 

on the position 10 should be largely favoured over one from the congested 

fl side. dd values of the olefinic protons (cf. compounds lJ and 18 of ref.9b) 
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1 (TfO=OSO,CF3) 2, R=OH; Rl=Me 4, R=H; Rl=OH 

6 1 (both epimers) 1 P 

suggested the existence of ring B as a mixture of the two twist-chair like 

forms TCl and TC,l" with a dynamic resultant approaching the favoured twist- 
_' 

chair conformation with the gem-substituents (Me and OH) on the axis carbon. 1Oa 

A chemical confirmation was conversely required for 3 and 2 in order to 

rule out alternatives 1 which would exhibit similsz spectral properties, 

Hydrogenolysis of 4 (or 2) with a mixed hydride (LiA1H4-A1C13),11 fol- 

lowed by ozonolysis of the resulting olefins, gave as a main product the di- 

ketone g.l* 

The configuration of the 2-OH group could not be derived unmbiguosly from 

the pattern of the geminal proton as in the case of 17-methylene-16-substi- 

tuted steroids 13 owing to the flexibility of the A-nor ring. 

Slopes observed on Eu(dpm), shift analysis (Table I) indicated that the 

distance I: of U-Me protons from the oxygen atom was in the order r >r 
4 

thus 

establishing the stereochemistry of 4 and 2 as depicted. 14 
2' 

The unexpected independence of the 13-Me signal from the added Eu(apm), in 

2 was believed to be the consequence of an accidental close proximity to the 

critical value (54.7 0) of the angle 6, as defined in the McConnell-Robertson 

equation for pseudo-contact shift. 15 A non negligible influence of the angle 

factor was also apparent with Pr(dpm)3,15 for a steeper (or at least equal) 

shift gradient could be predicted for 1, on merely distance considerations. 

The solvolysis of 1 is reminiscent of others in the steroid field involving 
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Table I. Relevant 1H NMR Data of the Solvolysis FVoducts 

U-Me 0.65(da 0.67(~)~ o.68(s)a 0.67(sZa 

-O.llb -0.05b +O.Olb -O.Olb 

o.ooc 1.87' 0.98' 1.22c 

-2.32d -2.52d 

lo-Me 1.20(s)a 1.27(~)~ 1.75(d,J=1.5Hz)" 1.77(d,J=l.5Hz) 

-0.2Yb -0.30b -0.22b -o.20b 

6.65' 6.80C 

c-2 H 5.68(m)a 5.70(m)a 4.54(m)a 4.57(m)' 

-0.41b -0.25b -0.41b -o.40b 

12.05' 11.95c 

%. 

1 

a 

a 6 values (ppm) relative to TM'S in 0.1 M Ccl4 solutions. " Fyridine-induced 

solvent shifts: AS= dccl - dc D N. ’ Slopes obtained by least squares from 

plots of E!u(dpm)3 induced4shif s5E. ? hx(dpm)3: substrate molar ratio. 
d 
Slopes 

obtained with Fr(dpm)3. 

SN at saturated carbon to give A-nor-B-homo structures, 
lob,16 

but is uncom- 

mon in respect of 1-cyclohexenyl triflates for the mild experimental condi- 

tions, and the complete rearrangement and substitution observed. 

The abnormal instability of 1 (see note 5), probably as a consequence of 

compression with the adjacent C-11 H, should account for our result. In fact 

3~-acetoxy-D-homo-5a-an&rost-l7-en-l7a-y1 triflate (z), when reacted as I; 

for 96 h at 80 OC, was practically unchanged. 

The 5(10-l) abeo alcohols arise an exclusive migration of the adjac- 

ent cyclohexenyl bond to the vinyl cation centre and formation of the allylic 

cation 2. 

Since no lo-Me migration nor unrearranged products were detected, we sug- 

gest, according to Stang, 
3 that the reported rearrangement could be a 

'concerted ionization migration to the double bond'. ----- 
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