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The reaction of triphenylphosphine (TPP) and carbon tetrachloride reagent with 

alcohols normally leads to the corresponding chlorodeoxy derivatives of opposite con- 

figuration2-5. An alkoxy-chloro-triphenylphosphorane is favoured as an intermediate 

and fragments into triphenylphosphine oxide and alkyl chloride3r4. The stereochemical 

course may be rationalised 697 by treating the fragmentation as a ~2s +r2a thermal 

pericyclic reaction (orbital symmetry allowed)*. However, in a few cases, the reaction 

takes an abnormal course, i.e. substitution of OH by Cl proceeds with retention of con- 

figuration2sg or with concomitant skeletal rearrangement3*7*10; these are apparently 

inconsistent with the proposed concerted fragmentation of the reaction intermediate. 

Results using cholesterol and i-cholesterol as the substrates are described in this 

cotmnunication; 
3,7 

these provide the first experimental proof for the recent suggestions that 

the phosphorane intermediates may undergo skeletal rearrangements prior to fragmentation 

by the normal concerted pathway. 

The reaction of cholesterol (I) with triphenylphosphine (2 molar equivalents) and 

carbon tetrachloride (excess, solvent) under reflux for 8 hr, or at room temperature for 

10 days gave 34-chlorocholest-S-ene (II), 3-fl-chlorocholest-5-ene (III), cholesta-3, 

5-diene (IV), and 3,5-cyclocholest-6-ene (V) in the proportion shown in the TABLE. The 

room temperature reaction yielded, in addition, a phosphorus-containing sterol derivative, 

C45H6OClOP, m.p. 133-135O; OLD + 80°; 200 MHz PMR 22.1 - 2.4 (15H, complex, aromatic), 

5.59 (1H. doublet of multiplets, JH~ = 15 Hz, SOP), 7.6 - 9.0 (29H, complex, 

EC, 9C), 9.12, 9.15 (9H, 3 x 3 C-CH), 9.36 (3H, singlet, 3 C-C), 9.48 (lH, multiplet, 

cyclopropane CQ), 9.60 (3H, singlet, 3 C-C), no signal for vinylic proton; 
31 
P chemical 

shift (CDC13 solution, 35'), -21 ppm (vs. H3P04)11. On heating in carbon tetrachloride 
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TABLE: Composition+ of Reaction Products (Mole X) 

No. Reaction II III IV V VI IX 

] 1 Cholesterol + TPP + CC14,under reflux 8 28 13 34 - - 

2 Cholesterol + TPP + CC14, at 20° 8 26 5 7 34++ - 

3 i-Cholesterol + TPP + CC14,under reflux 30 trace 48 - - 

4 i-Cholesterol + TPP + CC14, at 20° -24 -5 16 1 

5 VI + CC14, under reflux - 41 trace 29 - - 

6 Cholesteryl p-toluenesulphonate+LiCl in CH3CN 8 I I I I 71 I la I- I - I - I 

+ Analyses by column, thin layer and gas liquid chromatography, and by comparison with 
the literature, using m.p., 
analyses were obtained for V 

W, IR,UD and PMR (60 and 220 MHZ ); correct elemental 
and VI. 

++ yield variable. 

1 Part IV in the series "Nucleophilic Substitution in Glycerol Derivatives". For Part 
III, see reference 4. 

2 I.M. Downie, J.B. Lee and M.F.S. Matough, Chem. Comm.,1350 (1968) and references 
therein. 
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