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Abstract; Secondary alcohols 1 reacted with 2,2'-dibenzothiazolyl- 

disulfide in the presence of tributylphosphine to give corresponding 

sulfides 2 in qood yields. Sulfides 2 were subsequently desulfurized - - 
to hydrocarbons 3 with tributyltin hydride in radical conditions. 

Ketones, carboxylic acids, and aldehydes can be reduced to alcohols with 
1 various reducing agents , but the reduction of the hydroxyl groups of alcohols 

to hydrocarbons seems to be not so easy, since alcohols are very stable toward 

common reducing agents. Therefore, it is necessary for the reduction with 
2 general methods to convert the hydroxyl groups to other functional groups . 

On the other hand, some elegant methods for the replacement of hydroxyl groups 
of alcohols by hydrogen have been developed by Barton et al. through homolytic 

process3. These methods are effective to overcome the serious problems such 

as rearrangement. In a series of our study on radical process using tributyl- 

tin hydride4, we wish to report here a facile radical deoxygenation of second- 

ary alcohols. 

Thus, we designed the strategy containing a couple of sulfurization and de- 

sulfurization outlined in the following scheme. 
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Namely, the alcohols 1 were transformed to benzothiazolylsulfides 2 by the - 
s - combination of 2,2'-dibenzothiazolyldisulfide and tributylphosphine , and sub- 

sequently benzothiazolylsulfides 2, in which benzothiazolyl group worked as 

good leaving group in radical condition, were reduced with tributyltin hydride 

to corresponding hydrocarbons 3. _ 
A typical experimental procedure is as follows. To a mixture of 2,2'-di- 

benzothiazolyldisulfide (3.82 g, 11.5 mmol) and diphenylethanol 11.63 g, 8.85 

mmol) in toluene (30 ml) was added dropwise to a solution of tributylphosphine 

2.86 ml, 11.5 mm011 in toluene (15 nL) in a period of 20 min. The reaction 

mixture was refluxed for 8 h. By the usual workup and purification by column 

chromatography on silica gel eluted by benzene 2b (2.71 q) was obtained in 92% 

yield. A mixture of 2b (0.71 g, 2.13 mmol) and tributyltin hydride (0.76 ml, - 
2.56 mm011 in benzene (6 ml) was refluxed for 5 h in the presence of a catalytic 

amount of azobisisobutyronitrile (AIBN) . After removal of solvent under re- 

duced pressure and purification by column chromatography elated by benzene 

0.34 g of 3b was afforded in 95% yield. The results are summarized in Table. - 
Reduction of benzcthiazolylsulfides 2 proceeds smoothly to give correspond- - 

ing hydrocarbons in good yield 6,7 This method was applied to the alcohols 2f 

and 2g containing other functional groups. -- In those cases, protection of 

hydroxyl or carbonyl groups was not needed in the desulfurization step because 

of the neutral conditions. 

Furthermore, this reaction seems also applicable to the reduction of carbo- 

hydrates. Since, in general, many natural products are known as oxygenated or 

deoxygenated forms such as RNA and DNA, the potential utilities of our deoxy- 

getation method is hifqly expected. 

We applied to two cases i.e. cholesterol and sugar derivative, and could 

obtain the corresponding deoxygenated compounds, Cholest-5-ene 3h dnd deoxy- -__ 
glucofulanose derivative 3i in excellent yield. - 

Studies on this line and the applicayion to natural products are now in 

progress. 

lh; R=OH li; R=OH 

2h; R=SBT 87% 2i; K=SBT 8 I :< 
3h; R=H 98% 3i; R=H 89? 
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Table Preparation of sulfides 2 from secondary alcohols 1 and desulfurization - - 
of 2 by use of tributyltin hydride 

ALcohol 1 Sulfide 2 Yield (%)b) Hydrocarbon 3 - _ - Ffizt(h) Yield (%)b) 

PhTH-oH PhCH-SBT a) a 

CH3 kH3 

b Ph2CH-OH Ph2CH-SBT 92 Ph2CH2 5 95 

c @OH eSBT 
d aOH -SBT 58 

-to 

f PhC-CHPh PhC-CHPh 

8 bH 
II I 
0 SBT 

PhC-CHPhd' 

AH ~BT 

90 PhCH2CH3 1 9oc) 

78 14 89 

4 87 

92 3 4 

94 PhC-CH2Ph li 5 94 

94 Ph?-cH2Ph 3 99 
OH 

a) BT=benzothiazole b) Isolated yield c) GLC yield d) Obtained by reduction 

of 2f with NaBH4 - 
All new compounds obtained here had satisfactory spectral and analytical 

data. The structures of reduction products were fully confirmed :oy the com- 

parison of the physical data with those of the authentic samples or reported 

data. 
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In conclusion, practical advantages of the present reduction method are as 

follows, (1) no side reaction such as rearrangement or disproportionation is 

observed in both sulfurization and desulfurization steps, (2) both of the reac- 

tions proceed smoothly under neutral conditions, and (3) yields of products are 

sufficiently high. 
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