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in the  presence  of d icyc lohexy lca rbod i imide ,  was  con-  
ve r t ed  in to  t he  d ie thy l -N-ace ty l - f l -methy l -L-aspar ty l -L-  
g lu t ama te ,  w i t h  m.p.  122-1240 a n d  [c¢]~ ° = -- 24 ° (C5 in 
water) .  Such a t r i es te r  b y  mi ld  a lka l ine  hydro lys i s  gave  
the  e -pept ide  (I), w i th  m.p .  171-173 ° a n d  [a ]~  . . . .  27.5 ° 
(C2 in water) .  

Ace ty l a t ion  of a -me thy l - L - a s pa r t a t e  w i t h  acet ic  an-  
hydr ide  gave  t he  ~ -me thy l -N-ace ty I -L-aspa r t a t e  (wi th  
m.p.  121-1220 a n d  [a]~°  = -- 12 ° (C5 in e thano l ) .  B y  
reac t ion  wi th  i s o b u t y t c h l o r o - c a r b o n a t e  and  t r i e t h y l a m i n e ,  
the  mono-ac id  was c o n v e r t e d  in to  i t s  m i x e d  a n h y d r i d e ,  
which  was condensed  w i t h  d i e t hy l - L - g l u t am a t e  to  give 
t he  d i e t h y l - N - a c e t y l -  a-  m e t h y l -  L- a s p a r t y l - c - g l u t a m a t e ,  
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w i t h  m.p.  103-1050 a n d  [~]~)~° = --  36.2 ° (C4 in  e thano l ) .  
The  t r i e s t e r  b y  cau t ious  a lka l ine  hyd ro lys i s  gave  t h e  fl- 
pep t ide  (II),  w i t h  m.p.  115-116 ° a n d  [m]~4o = _ 37.5 ° (C2 
in water ) .  

C o m p a r i s o n  of t he  n a t u r a l  a n d  t h e  two s y n t h e t i c  di-  
pep t ides  h a s  b e e n  car r ied  o u t  b y  p a p e r  c h r o m a t o g r a p h y ,  
as well  as b y  c o l u m n  c h r o m a t o g r a p h y  on  a n  i on -exchange  
resin.  

The  p a p e r  c h r o m a t o g r a m  deve loped  w i t h  t h e  s y s t e m  
n - b u t a n o l : a c e t i c  a c i d : w a t e r  (60: 25:15)  showed  t h a t  
N A A G A  a n d  t h e  f l -pept ide  h a d  t h e  s ame  R f  (0.70), a n d  
was m a r k e d l y  d i f f e ren t  f rom t h a t  of t h e  c¢-peptide (0.60). 

The  c h r o m a t o g r a p h y  was  car r ied  o u t  in  c o l u m n s  of  
0.9 . 20 c m  on Dowex  2 - 8 (200-400 mesh) ,  w a s h e d  w i t h  
fo rmic  acid a n d  t h e n  w i t h  dis t i l led wate r .  T h e  e lu t ion  was  
effected a t  a flow r a t e  of 6 m l / h  w i t h  a g r a d i e n t  of fo rmic  
acid ( f rom 0 to  3M), a n d  t h e  samples  were  of 1 m l  each.  
T h e  col lected f r ac t ions  were  h y d r o l y s e d  w i t h  s o d i u m  
l~ydroxide 6 N  a t  100°C, a n d  a f t e r  t r e a t m e n t  w i t h  n in -  
h y d r i n  t h e i r  op t i ca l  dens i t i es  were e v a l u a t e d .  

The  resul ts ,  s c h e m a t i c a l l y  r e p o r t e d  in  t h e  Figure ,  show 
t h a t  t h e  s y n t h e t i c  pep t i de  ( I t )  is i den t i ca l  w i t h  t h e  n a t u r a l  
p roduc t .  

Riassunto. Si descr ive  la  s in tes i  dei  due  d i p e p t i d i  iso- 
mer i  ac ido  N-aeet i l -c¢-L-aspart i l -L-glutammico (I) e ae ido  
N-ace t i l f l -L -aspa r t i l -L -g lu t ammico  (II) .  I1 lore  c o n f r o n t o  
con  il N A A G A ,  d ipep t ide  p r e c e d e n t e m e n t e  i so la te  da l  
t e s su to  ne rvoso  di  a leun i  m a m m i f e r i ,  h a  d i m o s t r a t o  
l ' i den t i t~  del  n u o v o  m e t a b o t i t a  con  il f l -d ipept ide  (II) .  

~ .  i~{ARCHETTI and  G. MATTALIA 

Istituto Farmacologico Serene, Roma (Italy), 
July 20, 1965. 

1 7 f l - H y d r o x y m e t h y l -  S tero ide  : 
Dars t e l lung  von Der iva ten  des  

1 7 f l - H y d r o x y m e t h y l - 4 - a n d r o s t e n - 3 - o n s  

Vor  k u r z e m  1 b e r i c h t e t e n  wir  t iber  Syn these  u n d  S t ruk -  
tu rbeweis  des 17~-Hydroxy -17 f i -hyd roxyme thy l -4 - and ro -  
s ten-3-ons.  I n  der  fo lgenden A r b e i t  wird  die D a r s t e l l ung  
der  4-Chlor-(VIII ) ,  1 ,2 -Dehydro- (X)  u n d  l l f l - H y d r o x y -  
(XVI)  Der iva t e  des 17fl-Hydroxymethyl-4-androsten-3- 
ons (VI) beschr ieben .  

17~-Hydroxymethyl-&androsten-3-on (VI). Z u r  Dar -  
s te l lung yon  V e r b i n d u n g  VI  wi rd  3-Keto-4-SAiens&ure- 
m e t h y l e s t e r  2,3 (I) in  A n l e h n u n g  a n  die M e t h o d e  y o n  
ALLEN 4 in 3, 3- .~ thylendioxy-  5- / i t i ens / iuremethyles te r  (I I) 
i iberf i ihr t .  R e d u k t i o n  yon  I I  m i t  L i t h i u m a l u m i n i u m -  
h y d r i d  in e inem Gemisch  yon  Benzol  u n d  t i t he r ,  sowie an-  
schl iessende Veres t e rung  des e n t s t a n d e n e n  3, 3 - ~ t h y l e n -  
d ioxy-17f l -hydroxymethy l -5 -andros t ens  ( I I I )  m i t  Acet -  
a n h y d r i d  in  l~ , r id in  e rgeben  3,3-2~thylendioxy-17fl-  
a e e t o x y m e t h y t - 5 - a n d r o s t e n  (IV). D u r e h  E n t f e r n u n g  de r  
Ke t a lg ruppe  mi t  p-Totuolsulfons&ure in  Ace ton  a erhAlt  
m a n  aus  V e r b i n d u n g  IV das  17/~-Acetoxymethyl-4-  
andros t en -3 -on  (V). Dessgn a lka t i sche  Verse i fung  e rg ib t  
schliesslich 17 f l -Hydroxymethy l -4 -andros t en -3 -on  (VI). 
Die phys ika l i schen  K o n s t a n t e n  y o n  V u n d  V I  s t i m m e n  

m i t  den  in de r  L i t e r a t u r  ~,e fiir diese V e r b i n d u n g e n  angege-  
b e n e n  W e r t e n  t iberein.  

4-Chlor-17 fl- hydroxymethyl- 4-androsten- 3-on ( V I I I ) .  
D u r c h  Chlo r i e rung  yon  V e r b i n d u n g  V m i t  Su l fu ry lch lor id  
in  P y r i d i n  ~ e n t s t e h t  4 -Ch lo r -17f l - ace toxymethy l -4 -andro -  
s t en -3 -on  (VII) .  Verse i fung  v o n  V e r b i n d u n g  V I I  m i t  
p-Toluolsul fonsAure  in M e t h a n o l  f t ihr t  zu 4-Chlor-17fl- 
hydroxymethyl-4-androsten-3-on (VIII). Die S t r u k t u r  
dieser  V e r b i n d u n g  folgt  aus  der  C-, H-,  C1-Analyse, d e m  
U V - S p e k t r u m  (Am=x: 256 n m ;  log * = 4,1; CH3OH ) u n d  
d e m  I R - S p e k t r u m  (v,nax: 1577, 1680 cm-X; Nujol). 

17fl-Hydroxymethyl-l,d-androstadien-3-on (X). Die 
D e h y d r i e r u n g  yon  V e r b i n d u n g  V m i t  se leniger  S/iure in  

i A. SCHUBERT und S. SCHWA~Z, Exper. 27, 499 (1965). 
2 M. STEIGER und T. REICHSTEIN, Helv. chim. Aeta 20, 1040 (1937). 
3 K. MIESCHER und A. WETTSTEIN, Helv. china. Acta 22, 1262 (1939). 
4 W. S. ALLEN, S. BERNBTEIN und R. LITTELL, J. Am. chem. See. 

76, 6116 (1954). 
s Zur Methode vgl. G. ROSENKRANZ, J. PATAKI und C. DJERASSI, 

J. org. Chem. 77, 290 (1952). 
Dan. Pat. 74977; Chem. Abstr. 47, 12430 (1953). 
Zur Methode vgl. DAS 1142359; Chem. Abstr. 56, 11665 (i962). 
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t e r t .  A m y l a l k o h o l  S e r g i b t  1 7 f l - A c e t o x y m e t h y l - l , 4 - a n d r o -  
s t a d i e n - 3 - o n  ( IX) ,  d e s s e n  a l k a t i s c h e  V e r s e i f u n g  z u m  178-  
H y d r o x y m e t h y l - l , 4 - a n d r o s t a d i e n - 3 - o n  (X) f i ih r t .  VVAh- 
r e n d  V e r b i r t d u n g  V I  i m  U V - S p e k t r u m  e i n e  A b s o r p t i o n s -  
b a n d e  b e i  240 n m  (log e = 4 ,2 ;  C H a O H  ) a u f w e i s t ,  z e i g t  
V e r b i n d u n g  X e i n e  s o l c h e  b e i  245 n m  ( log e = 4 ,2 ;  
C H z O H ) .  D i e s e r  b a t h o c h r o m e  E f f e k t  i s t  f i i r  z P , ~ - 3 - K e t o  - 
s y s t e m e  c h a r a k t e r i s t i s c h ~ .  A u c h  d a s  I R - S p e k t r u m  (Vr~ax: 
1605,  1615,  1662 c m - X ;  N u j o l )  u n d  d e r  A[~b3-Wer t  d e r  
n e u  e i n g e f i i h r t e n  D o p p e l b i n d u n g  y o n  --  254 ° ~0 s t e h e n  m i t  
d e r  a n g e n o m m e n e n  S t r u k t u r  y o n  V e r b i n d u n g  X in  
E i n k t a n g .  

D i e  t ,  2 - D e h y d r i e r u n g  v o n  V e r b i n d u n g  V I  k a n n  a u c h  
a u f  m i k r o b i o t o g i s c h e m  VVege e r fo lgen .  So e r h / i t t  m a n  
V e r b i n d u n g  I X  d u r c h  2 4 s t i i n d i g e  I n k u b a t i o n  y o n  V I  m i t  
Mycobacter{um sp. u n d  n a e h f o l g e n d e  V e r e s t e r u n g  d e s  
r o h e n  R e a k t i o n s p r o d u k t e s  m i t  A c e t a n h y d r i d  in  P y r i d i n .  
D i e  I d e n t i t A t  b e i d e r ,  a u f  c h e m i s c h e m  o d e r  b i o l o g i s c h e m  
W'ege  d a r g e s t e l l t e n  S u b s t a n z e n  w u r d e  d u r e h  V e r g l e i c h  
d e r  S c h m e l z p u n k t e ,  d e r  o p t i s c h e n  D r e h w e r t e  s o w i e  d e r  
U V -  u n d  I R - S p e k t r e n  s i c h e r g e s t e l l t .  

t tfl-Hydroxy-lT[3-hydroxymethyl-4-androsten-3-on ( X V I ) .  
Z u r  D a r s t e l l u n g  y o n  V e r b i n d u n g  X V I  w i r d  3, 1 1 - D i k e t o -  
4 - f t t i e n s i i u r e m e t h y l e s t e r  ( X I ) n  ( D a r s t e l l u n g  s i e h e  u n t e n )  
n a c h  d e r  S A L M I - M e t h o d e  ~ in  d a s  3 - A t h y l e n k e t a l  X I I  u m -  
g e w a n d e l t .  A n s c h l i e s s e n d  w i r d  d i e s e  V e r b i ~ a d u n g  m i t  
L i t h i u m a l u m i n i u m h y d r i d  in  e i n e m  G e m i s c h  y o n  B e n z o l  
u n d  ~ t h e r  zu  3 , 3 - ~ t h y l e n d i o x y - l l f l - h y d r o x y - 1 7 f l - h y -  
d r o x y m e t h y l - 5 - a n d r o s t e n  ( X I I I )  r e d u z i e r t ,  A c e t y l i e r u n g  
y o n  X I I I  m i t  A c e t a n h y d r i d  i n  P y r i d i n  be i  R a u m t e m p e r a -  
t u r  e r g i b t  3, 3 - A t h y l e n d i o x y - l l f l - h y d r o x y - 1 7 / 3 - a c e t o x y -  
m e t h y t - 5 - a n d r o s t e n  ( X I V ) .  D u r c h  K e t a l s p a l t u n g  m i t  p -  
T o l u o l s u l f o n s / i u r e  i n  A c e t o n  ~ e rh / i t t  m a n  a u s  X I V  d a s  
1 l f l - H y d r o x y -  1 7 f l - a c e t o x y m e t h y l - 4 - a n d r o s t e n -  3 -on  (XV},  
desse r t  a l k a l i s c h e  H y d r o l y s e  z u m  l l f l - H y d r o x y - 1 7 f l -  
h y d r o x y m e t h y l - 4 - a n d r o s t e n - 3 - o n  ( X V I )  x~ f i ih r t .  V e r e s t e -  
r u n g  y o n  V e r b i n d u n g  X V I  m i t  A c e t a n h y d r i d  in  P y r i d i n  
be i  R a u m t e m p e r a t u r  e r g i b t  w i e d e r  X V .  

D i e  T a t s a c h e ,  d a s s  X V I  u n t e r  m i l d e n  B e d i n g u n g e n  e i n  
M o n o a c e t a t  (XV)  b i l d e t  u n d  d i e s e s  y o n  C h r o m - V I - o x i d  
in  w~tssr iger  E s s i g s / i u r e  zu  1 7 f l - A c e t o x y m e t h y l - 4 - a n d r o -  
s t e n - 3 , 1 1 - d i o n  ( X V I 1 ) ' ~  o x y d i e r t  w i r d ,  s t i m m t  m i t  de r  
A n n a h m e  d e r  S t r u k t u r  v o n  V e r b i n d u n g  X V I  e b e n s o  

COOCH a 
R I 

~'/~/'~ XI : R = O 
/ H 

XVIII :  R =  .~  
0 " :  "OIl 

COOCH 3 

CH2OR 2 

\ / o  

I h  R = H~ 

XII  : R = 0 

I l l :  R,= R z = H  
IV: R, = t1; R 2 = CHACO 

XII I :  R 1 = OH; R~ = H 

XIV: R 1 = O H ;  R 2=  CHACO 

CHzOR 2 

R3 

V: R l ~ H a ;  R2=CHaCO;  R 3 = H  
VI: Rx=H2; R~=R 3=H 

VII: R I=H 2; R 2=CH3CO;R 8=CI 

VIII :  R 1=H2; R 2 = H ;  R s=C1 
IX:  R1 = H~; R2 = CH3CO; Rs = H ; A  1 

X: RI = H~; R 2 =  R 3 = H ; A  1 
OH 

XV: R x = ~ ' H  ; R~=CH~CO; R ~ = H  

OH 
XVI:  R x ~ " / ' H  ; R 2 = R ~ = H  

XVII :  R 1 = O ;  R 2=CHACO; R a = H  

Verbindung Fp. [O~]D 

I 130,0-132,5 ° + 150,0 ° 
II 200,0-203,0 ° + 20,5 °" 
IV 169,0-170,0 ° -- 24,5 ° 
V 113,0-114,0 ° + 93,0 ° 
VI 156,0-157,5 ° + 101,0 ° 
VII 8%0- 91,5 ° + 113,0 ° 
VIII 195,0-198,5 ° + 117,5 ° 
IX o 147,0-149,5 ° + 37,0 ° 
IX a 147,0-148,5 ° + 41,0 ° 
X 166,5-169,0 ° + 17,0 ° 
XI a 180,0-182,0 ° + 240,0 ~ 
XD 178,0-I81,5 ° + 240,0 ° 
XII  177,0-179,5 ° + 80,0 °a 
XIV i58,5-161,0 ° --  42,0 °a 
XV r 146,0-155,5 ° + 134,0 ° 
XVg 147,5-155,5 ° + 127,0 ° 
XVI 212,0-215,0 ° + 134,5 °b 
XVII  157,0-160,0 ° + 168,0 ° 
XVIII  169,0-171,0 ° + 148,5 ° 

S in  Pyridin; " i n  Methanol; emi t  H~SeQ; amikrobiologiscb; 
aus Cortisonacctat; t aus XIV; , aus XVI. 

8 Zur Methode vgl. Cir. MEYSTRE, H. FREV, W. VOSER und A. 
WETTSTEIN, Helv. chim. Acta 39, 734 (1956). - S. A. SZPIL~OGEL, 
T. A. P. POSTIIUMUS, M. 5. DE WINTER und D. A. VAN DORp, 
Rec. tray. ehim, Pay-Bas 75, 475 (1956). 

0 L. DORFMAN, Chem. Rev. 53, 47 (1953). 
i0 Der Mittelwert aus den molaren Drehwertbeitrligen derA1-Doppel- 

bindung in Prednisolon, 1,2-Dehydrocortexon, 1,2-Dehydro- 
cortexolon und 1,2-Dehydro-testosteron betrtigt --244 °. 

n H. L. MASON, W. M. HOEtIN, B. F. McKENzIE und E. C. KENDALL, 
J. biol. Chem. ]20, 719 (1937). 

i°- E. SALMI, Ber. dtsch, chem. Ges. 71, 1803 (1938). - E. SALMI und 
V. RANNIKKO, Ber. dtsch, chem. Ges. 72, 600 (1939). 

la W~hrend der Durchftihrung unserez experimentelMn Arbeiten er- 
fuhren wir yon der Darstellung des l l~-Hydroxy-17fl-hydroxy- 
methyl-4-androsten-3-ons (Fp. 205-207°; [0~]~)~: + 124 ° (CH3OH)), 
des llfi-Hydroxy-17fl-acetoxymethyl-4-androsten-3-ons (Fp. 148 
bis 159 °) und des 17fl-Acetoxymethyl-4-androsten-3, l l -dions (Fp. 
153-155°; [~]D: +152,  20 (CHCla)): E. CASP! und H. ZAJAC, 
J. chem. Soc. 196,I, 586. 
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iiberein,  wie der  A [ # ] - W e r t  yon  + 123 ° ffir die 11-st i indige 
H y d r o x y l g r u p p e  aa. 

3, 11-Dike to-4- / i t i ensguremethy les te r  ( X I ) u  erh/ i l t  m a n  
du rch  mikrobio logische  H y d r o x y l i e r u n g  yon  V e r b i n d u n g  I 
m i t  Rhizopus nigricans E., wobei  zumtchs t  l l c~-Hydroxy-  
3-keto-4- / i t iens~iuremethylester  ( X V I I I )  x5 e n t s t e h t ,  d e r  
anschl iessend m i t  C h r o m - V I - o x i d  in N , N - D i m e t h y l -  
formamid/Schwefels~iure  ~n o x y d i e r t  wird. 

V e r b i n d u n g  X I  i s t  ande re r se i t s  s u c h  aus  Cor t i son-  
a c e t a t  zug/ingl ieh:  21, 21 -Bismethoxy-4 -p regnen-3 ,  11, 20- 
t r i o n  ~7, d u r c h  MATTOX-Umlagerung ~7 v o n  C o r t i s o n a c e t a t  
erh/i l t l ich,  wird  in  A n l e h n u n g  a n  die M e t h o d e  yon  R E  18 
in l l -Dehydro -co r t i cos t e ron  u m g e w a n d e l t .  Dessen  oxy-  
d a t i v e r  A b b a u  m i t  Ch rom-VI -ox id  in w~issriger Ess ig-  
s/iure f i ihr t  zur  3, 11-Diketo-4-~itiensfi.ure ~, die n a c h  Ver -  
es te rung  mi t  D i a z o m e t h a n  schl iessl ieh X I  e rg ib t .  

Die Tabel le  g ib t  e inen  ~Jberbl ick f iber S c h m e l z p u n k t e  
und  opt i sche  Drehwer t e  ~" de r  da rges t e l l t en  V e r b i n d u n -  
gen. Von al len ange f i ih r t en  S u b s t a n z e n  w u r d e n  E l e m e n -  
t a r ana lysen ,  UV-  und  I R - S p e k t r e n  angefe r t ig t ,  die m i t  
den  angegebenen  S t r u k t u r e n  in E i n k l a n g  s t e h e n  20. 

Summary. S t a r t i n g  f rom m e t h y l  3-oxo-4-e t ienate ,  t he  
au tho r s  p repa red  17 /~ -hydroxymethy l -4 -andros ten -3 -one  
and  11/5-hydroxy- 17 f l -hydroxymethy l -4 -andros t en -3 -one .  

Ch lo r i na t i on  of 1 7 / L a c e t o x y m e t h y l - 4 - a n d r o s t e n - 3 - o n e  
y ie lded  4-chloro-  17 /5 -ace toxymethy l -4 -andros ten-  3-one. 
17 f i -Hydroxymethy l -1 ,  4 - and ros t ad i en -3 -one  was o b t a i n e d  
f rom 17 /~-hydroxymethy l -4 -andros ten -3 -one ,  b o t h  b y  
chemica l  a n d  biological  m e t h o d s .  

A. SCHUBERT u n d  S. SCHWARZ 

Wissenscha]ltiche Laboratorien des VEB Jenapharm, 
Jena (DDR), 13. #lai t965. 

14 Der Mittelwert aus den molaren Drehwertbeitr~gen der llfl- 
Hydroxygruppe in Corticosteron, Hydroeortison, 11/~-Hydroxy- 
progesteron und llfl-Hydroxytestosteron betr/igt + 161 °. 
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1~ Sehmelzpunkte sind unkorrigiert; optisehe Drehwerte in Chloro- 

form, soweit nieht anders angegeben. 
20 Frtiulein G. KRETZSCHMANN wird an dieser Stelle fiir ihre experi- 

mentelle Mitarheit gedankt. Herrn Dr. K. HELLER verdanken wir 
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S t e r e o c h e m i s t r y  o f  Corydaline and Related 
A l k a l o i d s  ~ 

Confl ic t ing reports ,  ex is t  on  t he  s t e r e o c h e m i s t r y  of t h e  
p ro tobe rbe r ine  a lkaloid  corydal ine .  BERSCH 2 h a s  sug-  
ges ted  a cis-C(13), C(14) con f igu ra t i on  for  t h e  a lka lo id ,  
whereas  in  a more  r ecen t  p roposa l  KONDO 3 h a s  ass igned  
the  a l t e r n a t i v e  trans s t e r eochemis t ry  a t  these  pos i t ions .  

A r e -eva lua t ion  of the  ev idence  is p r e sen t ed  wh ich  sup-  
por t s  t he  ear l ier  a s s i g n m e n t  m a d e  b y  BERSCH4. 

Corydal ine,  in  c o n t r a s t  to  i ts  13-epimer  mesocoryda l ine ,  
shows the  so-called BOHLMANN b a n d s  5 in  i t s  I R - s p e c t r u m  
ind ica t ive  of a tmns-quinolizidine. This  ev idence ,  in  con-  
j u n c t i o n  w i th  the  fac t  t h a t  these  bases  unde rgo  H o f m a n n  
deg rada t i on  to  afford charac te r i s t i ca l ly  d i f fe ren t  p roduc t s ,  
has  been  i n t e r p r e t e d  b y  BERSCH in f avor  of a cis 13, 14- 
conf igura t ion .  

I somer  (1) c an  be r ep re sen t ed  b y  th r ee  c o n f o r m a t i o n s  
( l aMe) .  Con fo rma t ion  ( la) ,  possess ing a trans-quinolizi- 
dine  r ing  j u n c t u r e  is a n t i c i p a t e d  to be  the  m o s t  s t ab le  
and  therefore ,  f rom i ts  p r e d o m i n a n c e  a t  equ i l ib r ium,  
c o m p o u n d s  in th i s  series would be  expec t ed  to  e x h i b i t  
BOHLMANN b a n d s  in t h e i r  IR- spec t r a .  I s o m e r  (2) in  
wh ich  ti le 13, 14-hydrogens  are  t ra~s  can  s imi la r ly  be  
represen ted  b y  t he  t h r ee  c o n f o r m a t i o n s  (2a-2c).  However ,  
in  th i s  case t he  tram-quinolizidine c o n f o r m a t i o n  is de-  
s tabi l ized b y  a n  energe t ica l ly  u n f a v o r a b l e  n o n - b o n d e d  
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i n t e r a c t i o n  of t he  13 -me thy l  h y d r o g e n s  w i t h  t he  1- 
h y d r o g e n .  Consequen t ly ,  t h e  m o s t  s t ab l e  c o n f o r m a t i o n  is 
l ike ly  to  be  one  of t h e  cis-quinolizidine fo rms  (2b or  2c) 
in  wh ich  t h i s  s ter ic  compres s ion  is re l ieved.  Hence ,  t h e  
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