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We observed that the previously reportedA reduction of ketones to aloo- 

hols in non-polar solwnte using sodium hydridoborate on alumina (NaBE4/Al203) 

prooeeds also with silioa gel ae adeorbent (NeBH4/SG). Testing the reduoing po- 

wer of the latter on compounds whiah under usual aonditiona are not reduoible 

with eodium hydridoborate we found that NaBli41~~ reaote with oximes at room tem- 

perature in benzene solution. For instanoe, on reacting 5~-oholeatan-3-one ox1308 

(I) with NaBILC two boron aompounds could be isolated by TLC. The major product 

was found to be the 3P -hydroxylamine(N-B)borane IIa (deoomp. lS5-190') and the 

lees polar, minor one, the corresponding jd-epimer IIb (deoomp. 55-60'). The I.R 

apeotra of these compounds taken in oyolohexane exhibit sharp O-8 and N-H ‘stret- 

ohing bands at 3480 and 3250 om-' , reepeotiwly, and a rather aomplex absorption 

between 2265-2410 omol whioh may be assigned to the BH3 group. 2The hydrolrylamine 

(N-B)borane IIa was readily converted with hydrochloric aoid into the hydroohlo- 

ride IIIa (deoomp. 175-182') from whioh sodium hydroxide liberated the rather un- 

stable hydroxylamine IVa (m.p. 159-165'); the Schotten-Baumann benaoylation of 

the latter gave the O,N-dibenzoyl oompound Va (m.p. 153-156'). Similarly, the e- 

pimerio hydroxylamine(N-B)borane IIb was oonwrted into the hydroohloride IIIb 

(deoomp. 185~200') and then without isolation of the free hydroxylamine IVb into 

the O,N-dibemoyl derivative Vb (m.p. 113-115'). Starting with 5d-androstan-170 

one oxime the corresponding 17~ - and 170(-hydroxylemine-borane (deoomp. 1920 

194' and 165-167', respectively) were obtained. 

The expeoted reducing proper- of the hydroxylamine(N-B)boranea was demon- 

strated by converting 5oC-oholestan-3-one with these reagents to the epimerio 

cholestanola. 1937 



1998 No. 22 

!l!he hydroxylamine(N-B)borane IIa could be obtained also by treatment of 

free hydroxylamine IVa with Nal?Q/SG. Analogously, triethylamins afforded the 

,,,J%&~~~~~Zfl 

BH3 CL- be t 
I lIa.b IIt a,b IVa, M Va,b 

already known triethylamine-borane. 2 Moreover, in the reaotion mixture obtained 

by reduction of the 17-oxime a very unstable boron aompound was found which is 

most likely the borane adduat of the initial product )C=N /OH 
%H, l 

Consequently, 

a generalization aaaording to the equation 

,p_ 

OH3 

HO4;- B rsN= + B2 
I 

+ NaFiH4 + + NaO-Si- 
I I 

ie possible. 

As far as the reduation meahanism is aonaerned, we suggest the formation 

en the silioa gel surfaae of an active reduaing speaies as followSI 

Na+ BHC 

O- h&H 

_+_o+- 

able to transfer simultaneously a hydride ion and a proton to a suitable aaaeptor 

(e.g. an oximino group). It is difiault to establish the moment when the OOmpleX- 

ation with borane oaoura, but we consider that it acoompanies the 

hydrogenation step, taking plaae before the reduaed moleaule leavW4 the reaction 

site. A more detailed dissaussion of the meohanism along with other experimental 

data will be published soon* 
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