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Abstract: By the action of acidic titanium trichloride upon 16..oximino-17ct-benzyl-17l~-hydroxy derivatives in the 
androstane and estrane series the 16-oxo-1713-bcnzyl-17cc-hydroxy derivatives 6 and 7 with inversed configuration at 
C~7 were obtained. A mechanism for this novel rearrangement is proposed. © 1997 Published by Elsevier Science Ltd. 

In our previous work ~ we synthesized the compound 3 (Scheme 1) by selective addition of ct-picolyl- 
lithium to the 17-keto group of 1. By using standard acidic reagents including TiCI3 for conversion of the 16- 
oximino group into the corresponding 16-oxo function, only the fragmentation product 10 could be isolated. 

In the present work, by replacing the 17cc-picolyl substituent (compound 3) with the benzyl group 
(compound 4), we unexpectedly discovered a novel rearrangement reaction. Namely, instead of the 
fragmentation reaction (observed with 3), acidic aqueous TiCI3 mainly caused the hydrolysis of the 16-oximino 
group to the corresponding 16-keto group with simultaneous rearrangement of the benzyi substituent from the 
17~ to the 1713 position (compound 6, Scheme 1). The same rearrangement reaction was observed in the case of 
compound 5 (in estrane series), which under analogous reaction conditions afforded compound 7, as the main 
reaction product (Scheme 1). The X-ray structural analysis unambiguously proved that the absolute 
stereochemistry at C~7 corresponds to the benzyl group of  5 being 17~ while that of 7 being 1713. The same 
stereochemical features have been observed in androstane series (compounds 4 and 6). Detailed X-ray structural 
analysis of 4-7 will be published separately. 
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6, R 1 series, R3 = CH2C6H 5 (67%) 8, R 1 series, R3= CH2C6H 5 (23%) 
7, R 2 series, R3= CH2C6H 5 (78%) 9, R 2 series, R3= CH2C6H 5 00%) 

10, R l series, R3 = CH2Py (53%) 

Scheme 1 Reagents: a) a-PyCH2Li, ether, THF, -10 -5°C; 
b) C6HsCH2Li, TI-IF, -10°C, 
c) TiC! 3 (4 tool equiv.), HCI-H20 (1:1), EtOH, 25°C 
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~ ~ H )  We suggest that the observed rearrangement reaction occurs 
O: through the key intermediate having the structure of 4a (Scheme 2). 

f ~ l ~  Thus, the hydrolysis of the 16-oximino function starts either by its 
H , Ti a+ protonation, or by its coordination with Ti 3÷ ion. This is followed by a 

neighbouring group participation of the 17[3-hydroxy group affording 
~ - ~  OH the 16,17[3-oxirane system. Quite likely, a complexed Ti 3+ ion binds 

coordinatively an additional molecule of water, which 
4a intramolecularly attacks C17-atom from the tx-side, with an inversion 

Scheme 2 of the configuration at C~. 
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