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X-Ray Analysis of Nic-11 from Nicandra physaloides ; a 17-Spirobicyclo- 
methylsteroid 

By hfICHAEL BEGLEY, LESLIE CROR.IEIE,* PETER J. HAM, and DONALD A. WHITING* 
(Department of Chemistry, The University, Nottingham NG7 2RD) 

Szi~nmary The X-ray structure of the steroid Nic-11 is 
reported. 

Nicandra physaloides (Solanaceae), a plant with insect 
repellant properties, is rich in steroidal derivatives. We 
have so far elucidated the structures of six of these com- 
pounds1 (Nic-1, 3, 7, 10, 12, and 17)t and now report on 
Nic-11. Nic-11, m.p. 270°, C,,H,,,07,$ formed an ethyl 
acetal crystallising in space group P2,2,2, with n = 8.04, 
b = 16-34, c = 20.43 A and 2 = 4. Intensity data were 
collected with Cu-A', radiation using an automatic four- 
circle diffractometer, and 2143 reflections were considered 
observed. The structure was determined by direct methods 
using the Multan programme,2 and refined by block- 
diagonal least-squares to a current R index of 9.5%. Thc 
acetal has structure (1) and Nic-11 is thus revealed as an  
oxidised hexacyclic methylsteroid, carrying a dioxa- 
spirobicyclic system a t  C-17.3 

The compound is related to Nic-3 [(2) rings A-c as in (3)11 
from which i t  is likely to be derived by 17-P-hydro~ylation.~ 
Intramolecular opening of the 24,25-epoxide by the 17-p- 
hydroxy-group would then give rise to the dioxabicyclo- 
nonane spiro-attachment of (3). The stereochemistry of 
Nic-11 accords with such a derivation. 
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t See ref. 1 for terminology. 
1 Elemental analysis and mass spectrometry. 
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