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Deprotection of Masked Steroidal Alcohols by Hydride Transfer 

By D. H R BARTON,* P D MAGNUS G. STRECKERT and I) ZURR 

(Imnperzal College, Londogz SW7 2AY) 

Summnr~~ Hydride transfer to the trityl cation is a useful 
method for the deprotection of masked alcohols and 
should be applicable to other masked functional groups 

acetals by hydride transfer1 is the oxidation of benzyl, 
benzyloxycarbonyl, tetrahydropyranyl and bismethylene- 
dioxy protecting groups for the hydroxy-group 

Several benzyl ethers were prepared and treated with 
IMPLICIT in the proposed mechanism for the oxidation of tritylfluoroborate l2 The results (Table 1) demonstrate 
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Ether 
PhCH,OMe 3a .. 
$-Me0.C,H,.CH26Me3b . . 
p-(PhCH,.O) .C6Hd*N0,SC . . 
P-(PhCH,*0.CH2)*C,H43d . . 
PhCH,-O-Cho13e . . .. 
p-MeOC,H,CH,-OChol . . 
3,5-Me2,4-OMeC,H2.0Chol 
Cholesterol . . * .  .. 

a Plate layer chromatography. 

that the benzyl hydrogen-atoms are 
give a benzyloxonium ion (Scheme 1) 

Ph3 

0 

C H 2 0 H  

Temp. 
.. 20" 
.. 20 
.. Reflux 
.. 20 .. 20 

.. 20 .. 20 

.. 20 

' H  
( 2 4  h l  

TABLE 1 

Time of 
reaction 

2 h  
10 min 
4 days 

1 4 h  
4 h  

30 s 
5 min 
6 h  

sufficiently basic to 
To determine the 

R1 =H,R2=Me,X = F ( 3 O 0 l O )  
R1 =Me,R2 =H,X = F f 4 0 " / 0 )  

SCHEME 1 

HO 

nature of the non-oxidised part of the benzyl ethers some 
cholesterol benzyl ethers were prepared (Table 1). The 
relative rates of debenzylation parallel the rate of hydrolysis 
of the corresponding benzyl ch10rides~a-e 

Product 
PhCHO .. 
p-MeOC6H,.CH0 
9-H0.C H .NO2 
PhCHO' .. 
Cholesterol . . 
Cholest-4-en-3-one 
Cholesterol . . 
Cholesterol . . 

Method 
. . P.1.c.a 
. . P.1.c. 
* . P.1.c. . . 3T.ni.r. 
. . G.1.c. 
. . G.1.c. 
. . G.1.c. 
. . G.1.c. 

Yield (%) 
75 
25 
50 

> 90 
60 
20 

75-85 
85-90 

Cholest-4-en-3-one . . G.1.c. 50 

The extension of this procedure to the benzyloxycarbonyl 
protecting group is shown in Table 2. Benzyloxycarbonyl 
cholesterol did not react a t  all, presumably because electron 
withdrawal by the carbonyl group induces electron shift 
opposite to that required to stabilise a benzyloxonium ion. 
Reactions a t  0" were generally cleaner. The observed 
order of reactivity of the substituted benzyl esters is in 
accordance with the order of their reactivity in 
solvolyses .4a-e 

The above method offers an extremely mild and neutral 
procedure for the deprotection of benzyl ethers and benzyl- 
oxycarbonyl esters or for the oxidation of benzyl ethers to 
aldehydes. 

The bismethylenedioxy (BMD) protecting group offers a 
method of masking aa'-dihydroxy-ketones. The BMD 
derivatives of prednisone5 (Scheme 2; R1 = R2 = X =:H), 

CI' c. + 
CH=OR* 

a C H - O - %  
R" R" 

oOH u p )  
i 

R1. R1' 

'  SCHEME^ 

dexamethasone (R1 = H, R2 = Me, X = F), and beta- 
methasone (R1 = Me, R2 = H, X = F) were treated with 

TABLE 2 

Ester Temp. 
PhCH2-O*C(0)-OCh~15 . . . . .. 20° 

20 * * {  0 p-MeO-C,H,*CH,~O~C(O)~OChol . . 
3,5-Mez,4-Me0~C,H2~CH2~OC(0)~O~Chol . . 20 

20 

* *  { -20" 
3,4- (MeO) ,.C,H,.CH*O-C(O) -0-Chol 

3,4,5- (MeO) ,C,H,.CH,-O.C(O) OChol  . . 20 
The product was cholesterol, determined by g.1.c. 

Time of 
reaction Yield (%) 

No reaction 
4.5 min 60-80 
6 rnin 90 

16 rnin so 
1-2 min 
15 rnin 90 
2 h  
l h  $0 
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tritylfluoroborate (24h). (See Scheme 2). The 21-0- I t  is clear that this method of deprotecting masked 
formate was not isolated but its presence, before hydrolysis hydroxy-groups should be applicable to other functional 
(Na,CO,-H,O), was indicated by spectral data (T 1.9, IHS),  groups (e.g. N H ,  CO,H, OAr etc.). 
Vmax 1725 cm-l. All new compounds gave satisfactory spectral and micro- 

Finally cholesterol tetrahydropyranyl ether on treatment analytical data. 
with tritylfluoroborate gave cholesterol (67 yo) and trityl- 
methane (100 yo). (Received, July 2nd, 1971; Corn. 1111.) 

t All reactions were carried out in dichloromethane and worked-up by quenching with aqueous sodium hydrogen carbonate. Chrom- 
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