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The alkaloid excels ine  has been  isolated p rev ious ly  f r o m  Aconitum exce l sum fLeucostomum) [1]. In 
o rde r  to achieve an object ive de te rmina t ion  of its s t ruc tu ra l  fo rmula  and to es tab l i sh  the absolute configu- 
ra t ion of this alkaloid we have p e r f o r m e d  an x - r a y  s t ruc tu ra l  study of the hydrate of the hydriodide of (+)- 
excels ine  C22H33NO 6" HI.  H20 (the p r e s e n c e  of the wa te r  was shown in the course  of the poresent inves t iga-  

* 3 tions). Crys t a l s rhombic ,  space group P21212t, a = 10,970 (7), b =20, 194 (9), c = 10,747 (7) A, V - 2 3 8 1  A , tool. 
wt. =535.5, dmeas  = 1.56 g / e ra  3, dca lc=  1.55 g / e r a  3 for  z =4. The resu l t s  of the expe r imen t s  (2900 indepen- 
dent ref lect ions)  were  obtained on a H i l g e r - W a t t s  automatic  d i f f r ac tome te r  (hCuI~, graphi te  monochro-  
mate ,  w-scanning,  ordinate analys is ,  absorp t ion  fac tor  not taken into account).  The coordinates  of the 
iodine a tom were  de te rmined  in a t h r ee -d imens iona l  Pa t t e r son  synthes is  and the posi t ions  of the other  
nonhydrogen a toms  were  found by the success ive  approximat ions  of e l ec t ron-dens i ty  s e r i e s .  The s t r uc -  
ture  of the alkaloid was refined by the method of l eas t  squa res  in the i sot ropic  approximat ion,  R= 0.125. 

~ OOHs ~ OC~s 

I lr 

The r e su l t s  obtained show that excels lne  has s t ruc tu re  (II), differing somewhat  f r o m  the s t ruc tu re  
(I) p roposed  p rev ious ly  [1]. The s t ruc tu re  of excels ine  is r e m a r k a b l e  for  a t h r e e - m e m b e r e d  epoxy ring. 
The absolute configurat ion of (II) was de te rmined  with respec t  to 20 Fr iede l  p a i r s  by a published method 
[2]. According to the C a h n - I n g o l d - P r e l o g  nomencla ture  [3], the 15 a s y m m e t r i c  cen t e r s  of the molecule  
(including the t e t r ahed ra l  N ni t rogen atom) p o s s e s s  the following configurat ions:  1 CS), 3 (S), 4 fit), 5 (S), 
7 (S), 8 (S), 9 (S), I0 (S), i i  fit), 13 (S), 14 fit), 15 (S), 17 fit), N (S). 

The conformation of the rings is [4] as follows: five-membered ring A - envelope l°E; six-mem- 
bered ring B--boat l°'16B; six-membered ring C (atoms 7, 8, 9, 13, 14, and 17)- chair 9C17; five-mem- 
bered ring D (atoms 5, 6, 7, 17, and 14) - envelope I?E; six-membered piperidine ring E (atoms 4, 5, 14, 
17, N, and 18)- chair 4C17; six-membered ring F -  boat 2,5B. The lengths of the bonds and the valence 
angles are as usual. 

1. 
2. 

3. 
4. 

L I T E R A T U R E  C I T E D  

V. A. Tel 'nov,  M. S. Yunusov, and S. Yu. Yunusov, Khim. Pr i rodn .  Soedin., 129 (1973). 
J .  M. Bijvoet, A. F. Pee rdeman ,  and A. I. van Bommel ,  Nature (London), 168, 271 (1951); A. N. 
Chekhlov, Yu. T. Struchkov, and A. I. Kitaigorodski l ,  Dokl. Akad. Nauk SSSR, 215, 122 (1974). 
R. S. Cahn, C. K. Ingold, and V. Pre log ,  Angew. Chem.,  Int. Ed., 5, 385 (1966). 
J .  C. P. Schwarz,  Chem. Commun. ,  505 (1973). 

Insti tute of Hete roorganic  Compounds,  Academy of Sciences of the USSR. Insti tute of the Chemis t ry  
of Plant  Substances,  Academy of Sciences of the Uzbek SSR. Trans la ted  f r o m  Khimiya Pr i rodnykh  Soedin- 
enii ,  No. 6, pp. 812-813, N o v e m b e r - D e c e m b e r ,  1974. Original  a r t ic le  submit ted  May 30, 1974. 

©1976 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 1001 l. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy of  this article is available fsom the publisher for $15.00. 

847 


