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LEg and  CARDWELL ~ were no t  able to  util ize the  re la t ive ly  
low D line r o t a t i o n  of  anolobine  (XIV)  for a conf igura t iona t  
a s s ignment .  However ,  i t  should  be po in t ed  ou t  t h a t  so far  
r o t a t o r y  dispers ion m e a s u r e m e n t s  b e a r  ou t  the i r  a s sump -  
t ion  a, t h a t  a posi t ive  D line ro t a t i on  is assoc ia ted  wi th  
abso lu te  conf igura t ion  I. W e  shal l  refra in  f rom a t t e m p t i n g  
to  corre la te  a t  th i s  t ime  t h e  r o t a t o r y  dispers ion behav io r  
of t he  p re sen t ly  discussed apo rph ines  and  t h e  prev ious ly  
i n v e s t i g a t e d  12 e l a g i t a n n i n - d e r i v e d  p o l y a l k o x y - b i p h e n -  
yls ,  since we are aware  of t h e  complex i t y  in t he  re la t ionsh ip  
of r o t a t o r y  dispers ions and  s t e r eochemis t ry  in these  s t ruc-  
t u ra l  t ypes  ~7. 

Rdsumd. Les conf igura t ions  absolues  de cer ta ins  a lka-  
loides de I ' aporph ine  o n t  6t6 d6t6rmin6es ~ pa r t i r  de  leurs 
conrbes  de d ispers ion ro ta to i re .  
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The Stereochemistry of Quinolizidine 
and Octahydropyrocoline 

In  quinolizidine and  oc tahydropyroco l ine ,  due  to  easy 
invers ion  of t h e  n i t rogen  a tom,  t he  ene rgy  bar r ie r  be-  
t w e e n  cis and  trans-fused forms 1 is low, and  t h e y  m a y  be 
t e r m e d  as conformat ions .  Confo rmat iona l  a r g u m e n t s  
a t t r i b u t i n g  g rea te r  s t ab i l i t y  to the  trans-fused forms  ( In  
and  I I a )  have  been  p u t  fo rward  by  ana logy  wi th  decal in  
and  h y d r i n d a n e  sys temsa-5 .  However ,  if t he  f indings  of 
ARONEY and  LE FEVRE* (the vo lume  r e q u i r e m e n t s  of a 
n i t rogen  lone pai r  exceed  those  of hyd rogen  and  a p p r o a c h  
the  m e t h y l  group) are  t a k e n  in to  cons idera t ion ,  these  
bases  are  more  l ikely to  resemble  the  co r r e spond ing  
carbocycl ic  s y s t e m s  w i t h  an  angu la r  m e t h y l  group.  

ga g b  

Assigning,  to  t he  lone pai r  of t he  b r idgehead  n i t rogen,  
an angula r  effect  ~ of 0.8 kca l /M in favour  of cis-fusion, we 
h a v e  e s t i m a t e d  the  e n t h a l p y  of t he  convers ion  I b ~ - I  a 
to  be roughly  -- 1.9 kca l /M.  F o r  oc t ahydropyroco l ine  the  
e n t h a l p y  of convers ion  I I b ~ - I I a  comes  to  be - -0 .3  
kcal]M. I t  is a s sumed  t h a t  t he  r e p l a c e m e n t  of ca rbon  b y  
n i t rogen  does no t  a l te r  t he  g e o m e t r y  and  c o n s e q u e n t l y  
t he  t h e r m o d y n a m i c  c o n s t a n t s  for t he  co r respond ing  
carbocycl ic  sys tems  s have  been  used in these  es t imat ions .  
The  equi l ibr ium, in t he  l a t t e r  case a t  least ,  should  lie 
fu r the r  in favour  of t he  cis-fused conformat ion ,  due to its 
g rea te r  en t ropy .  This  e n t r o p y  effect  may ,  however ,  be  
less p r o m i n e n t  when  bigger fused sys t ems  like E / F  r ing 
of so lanidane  nucleus  are cons idered  9. 

Several  na tu ra l ly  occurr ing bases  w i th  these  sys tems  
have  s u b s t i t u e n t s  whose  pos i t ion  (axial or equator ia l )  
a l ters  w i th  the  cis .~- trans convers ion,  and  th is  should be 
t aken  in to  cons idera t ion  when  p red ic t ing  the  pos i t ion  of 
t he  equi l ibr ium.  In  cevine ~° r ing E /F ,  for example ,  t h e  
C-25 m e t h y l  g roup  is axial  in t he  trans (IIIa) and  equi-  
tor ia l  in t he  cis-fused (IIIb) conformat ion .  Us ing  
des tab i l i sa t ion  value of 2.4 k c a l / M n for p u t t i n g  an axial  
m e t h y l  group cis to  t he  n i t rogen  lone pair ,  t he  cis-fused 
confo rma t ion  comes to  be more  s tab le  by  0.5 kca l /M.  In  
the  case of lupinine  2, however ,  h y d r o g e n  bond ing  which  
is possible only  in the  trans-fused (IVa) confo rma t ion  m a y  
shi f t  t he  equi l ibr ium in its favour.  

BOHLMANN a has  d e m o n s t r a t e d  t h a t  trans-fused ~uino-  
lizidines, in which  the  n i t rogen  lone pa i r  is trans to  a t  least  
two  axial  h y d r o g e n  a t o m s  on ca rbon  a d j a c e n t  to it, show 
a p r o m i n e n t  band  in the  2800-2700 cm -1 reg ion .  This  
cr i te r ion  has  of ten  been  used to  assign trans-fused con- 
fo rma t ions  to  such  s y s t e ms  3-5A~. F u r t h e r  MOYNEHAN 
et  al. ~, on  the  basis  of I .R.  and  N.M.R.  evidence,  h a v e  

x In systems where one of the rings ks frozen only one of the two 
possible cis Lsomers (with N-C bond axial with respect to the frozen 
ring) is easily convertible to the trans form. 
R. C. CooKsoN, Chem. and Ind. 1963, 337. It is suggested that 
compared to dccalin the cis trans energy difference may be greater 
in quinolizidine because it has one less angular hydrogen. 

$ F. BOHLMANN, Chem. Ber. 91, 2157 (1958). 
4 N. J. LEOt~ARD and W. K. ~,IUSKER, J. Amer. chem. Sue. 82, 5148 

(1960). 
5 T. M. ~¢IOYNI~HAN et al., Proc. chem. Soc. 1961, 218. 

M. ARO~EV and R. J. W. LE FEVRE, Proc. chem. Soc. 1958, 82; 
J. chem. Soc. 1968, 3002; J. chem. Soc. 196o, 2161. See also D. H. R. 
13ARTON and R. C. COOt:SON, Quart. Rev. 10, 44 (1956). 

7 The 0.8 kcal/M value is arbitrarily chosen on the assumption that 
the effect of nitrogen lone pair is half that of the angular methyl 
group (1/~ × two 0.8 kcal/M skew interactions). 

s N. L. ALLINGEg and J. L. COKE, J. Amer. chem. Soc. 81, 4080 
(1959); ¢is decalin .~_ trans deealin,zJH = --2.7kcallM; J. Amer. 
chem. Soc. 82, 2553 (1960), cis hydrindane .~_ trans hydrindane, 
zJH = --1.1 kcal]M. 

a N. L. ALLIN6ER, J. org. Chem. 21, 915 (1956). 
10 S. M. KUPCHAN, W. S. JOHNSON, and S. RAJAGOPALAN, Tetra- 

hedron 7, 47 (1959). 
11 The 2.4 kcal/M value is arbitrarily choscn, 1.6 kcal/M for axial 

methyl and 0.8 kcal/M additional for its being cis to the nitrogen 
lone pair. 

1~ y.  SATO and N. IKEKAWA, J. org. Chem. 26, 1945 (1961). 
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concluded tha t  trans-2-methylquinolizidine (the prefix re- 
ferring to the relative configuration of 10-hydrogen atom 
with respect to tha t  at  position 2) exists in the trans-fused 
conformation Va, whereas for trans-4-methylquinofizidine 
the cis-fused conformation VI  b is preferred. 

cHa §H~ F1 

OH 
ma ]lib 

go Iqb 

Va 

Via 

CH3 

J 
~b 

On usual conformational analysis basis, the equilibria 
V a - V b  and V I a - V I b  should have similar reaction 
energies and the proportion of the trans-fused confor- 
mation should be similar in each of the equilibria ~3. The 
seemingly glaring difference in the two equilibria is 
difficult to explain even if it is allowed, for the sake of 
argument, tha t  their reaction energies differ by about 1.6 
kcal /M [AAF = AF (Vb-Va) - -  AF ( V l b - V l a )  = L6]. In 
such a case, simple calculations for 27°C show tha t  at  
least 50% of Vb should be present at equilibrium, the 
proportion of V I a  at  equilibrium being assumed to be less 
than 5% (no absorption in 2800-2700 cm -1 region~). 
Apparently the I.R. and the N.M.R. criteria as such are 
able to detect only the presence of trans-fused confor- 
mations and are inadequate to exclude even substantial  
quantities of the cis-conformations. Alternatively, the 
simple conformational analysis developed on carbocyclic 
systems is not  applicable to nitrogen systems and special 
steric or electronic effects are operative 14. 

Zusammen/assung. Eine Absch/itzung der relativen Sta- 
bilit~t der cis- und trans-Konformationen yon Chinolizidin, 
Octahydropyrocolin sowie einigen ihrer Abk6mmlinge 
wird durchgeftihrt. Unter  Berticksichtigung des Einflusses 
des isolierten Elektronenpaars am Briickenkopf-Stickstoff 
ergibt sich eine gr6ssere Stabilit~t fiir die cis-Verbin- 
dungen. 
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Department o[ Chemistry, Paniab University, Chandigarh 
(India), October 9, 1967. 

is Both VIa  and VI b have an extra  skew interaction as compared to 
Va and Vb. 

]4 I t  is difficult to explain the observation of MOYNEHAN 5 et al. that, 
as compared to trans-4-methylquinolizidine, the trans-fused con- 
formation is favoured for cis-l-methylquinolizidine and cis-3- 
methylquinolizidine (both having an axial  methyl  group cis to the 
nitrogen lone pair), except on the basis that  the presence of three 
hydrogens trans to the nitrogen lone pair makes the la t ter  two 
detectable in lower concentrations. 

A N e w  S e r i e s  of  P o t e n t i a l  A n a b o l i c  S t e r o i d s :  

[ 2 , 3 - d ] - T r i a z o l o s t e r o i d s  

Fvsco  i in the course of an extensive research on enam- 
ines of alicyclic ketones, was able to demonstrate that  
different azides react with these compounds to give 
1, 2, 3-triazoles. These results prompted us to extend this 
process to the enamines of some 3-ketosteroids in order 
to obtain steroidal molecules, in which ring A is conden- 
sed with a triazole ring. 

The anabotic activities of some androstane derivatives, 
in which ring A is fused with various heterocyclic rings 
(pyrazole, isoxazole) 2-~, enhanced our interest in this 

1 We are indebted to Prof. Dr. R. Fusco for the information on his 
results prior to publication. Our work in this field is a direct 
extension of this information. The contribution of Prof, R. Fuseo 
to this research is gratefully acknowledged, 
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GR. O. POTTS, and A. ARNOLD, J. Amer. chem. Soe. 81, 1518 (1959). 

8 Belgian patent  580, 902. 
4 A. ARNOLD, A. L. BI~YLER, and G. O. POTTS, Proc. Soe. exp. Biol. 

Med., N.Y. 10z, 184 (1959). 
5 G. O. POTTS, A. L. BEYLER, D. F. BURNHAM, Proc. Soe. exp. Biol. 
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