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m e m b e r e d  r ing such a f avo red  t r ans i t ion  s ta te  is possible 
only if the  d e p a r t i n g  a -hyd rogen  is po la r  (see I I I ) .  
Consequent ly ,  eno l iza t ion  of a cyc lohexanone  should  
take place  p re fe ren t i a l ly  w i t h  a l eav ing  po la r  hyd rogen  
and, b y  the  pr incip le  of microscopic  revers ib i l i ty ,  the  
reverse react ion ,  ke ton iza t ion ,  should  invo lve  an  en te r ing  
electrophi l ic  species (e.g. H6+or Br  ~+) wh ich  preferent i -  
ally adop t s  the  po l a r  o r ien ta t ion .  

The  app l i ca t ion  of t he  above  cons idera t ions  to t he  
ass ignment  of conf igu ra t ion  of a b r o m o k e t o s t e r o i d  
requires knowing  on ly  whe the r  i t  is t he  p roduc t  of 
kinetic or  t h e r m o d y n a m i c  control .  This  is easi ly dec ided  
by d e t e r m i n i n g  w h e t h e r  the  b r o m o k e t o n e  is or  is no t  
subject  to  ep imer i za t ion  a t  C(Br) unde r  the  inf luence  of 
hydrogen  bromide .  

We h a v e  found  t h a t  in e v e r y  case where  the  conf igura -  
tion a t  C(Br) of a b r o m o k e t o s t e r o i d  has been p roved ,  the  
predic ted  conf igu ra t ion  agrees wi th  t h a t  wh ich  is 
observed.  F u r t h e r m o r e ,  we h a v e  d e t e r m i n e d  t h a t  in all  
ins tances  where  a conf l ic t  ex i s ted  be tween  p red i c t ed  and  
repor ted  conf igura t ions ,  the  p rev ious  a s s i g n m e n t  has 
been in error.  The  cor rec t  conf igura t ions  h a v e  been  
establ ished e x p e r i m e n t a l l y  t by  in f ra red  spec t roscopy  
and also b y  chemica l  m e t h o d s  in t he  cases where  i t  
appeared conce ivab le  t h a t  the  in f ra red  m e t h o d  m i g h t  
be equ ivoca l  (e.g., for f lexible  A - r i n g  ketones) .  

R e p r e s e n t a t i v e  examples  are c i ted  in Tab le  I I I .  
The  app roach  to  the  s t e r e o c h e m i s t r y  of a -b romo-  

ketones in rigid,  fused-r ing sys tems  which  is p re sen ted  
here appears  to have  u t i l i t y  in t he  so lu t ion  of severa l  
different  t ypes  of problems,  e.g. the  d e t e r m i n a t i o n  of 
the loca t ion  of ca rbony l  func t ions  in s te ro id  and  t r i t e r -  
penoid nuclei .  I t  is n o t e w o r t h y  also t h a t  one can  deter -  
mine wh e the r  or not  a g iven  ep imer  of a s te ro id  b romo-  
ketone will  be accessible by  d i rec t  b r o m i n a t i o n  and 
whether,  if i t  is accessible, equ i l i b r a t i ng  or  non-equi l i -  
bra t ing condi t ions  should  be used for its p repa ra t ion .  

E.  J .  COREY 

Division o/ Organic Chemistry, University o/ Illinois, 
Urbana, Ill., June 9, 1953. 

Zusammenfassung 

An H a n d  der  mo leku la ren  I (on f igu ra t i onen  geeigne-  
ter monozyk l i s che r  Verg le ichssubs tanzen  wurde  die rela- 
t ive S tah i l i t~ t  al ler  ep imeren  Norma l -  u n d  Allo-]3romo- 
ketos teroide  m i t  der  K e t o g r u p p e  im  R i n g  A,  B oder  C 
abgeleitet .  I n  gewissen B r o m o k e t o s t e r o i d e n  l iegt  das  
B r o m a t o m  vorzugsweise  polar, in anderen  vorzugsweise  
~quatorial. Auf  G r u n d  dieser  r e l a t iven  S tab i l i t / t t en  is t  es 
m/Sglich, die s t e reochemische  Konf igu ra t i on  a m  C(Br) 
in B r o m o k e t o s t e r o i d e n  vorauszusagen ,  vo rausgese tz t ,  
dass das  B r o m i e r u n g s p r o d u k t  thermodynamisch, das 
heisst dutch Gleichgewicht, bestimmt ist. 

E rh ie l t  m a n  bei der  B r o m i e r u n g  n ich t  das  zu e rwar-  
tende t h e r m o d y n a m i s c h  b e s t i m m t e  P roduk t ,  so zeigte  es 
sich, dass das  B r o m a t o m  i m m e r  polar  vor lag.  Diese T a t -  
sache z u s a m m e n  m i t  t heo re t i s chen  ~ b e r l e g u n g e n  ffihr- 
ten zur  Regel des polaren Angri][es bei der  B r o m i e r u n g  
eines Steroidenols .  Dabe i  liisst sich das  B r o m o k e t o n  
am C(Br} epimer is ieren .  Das  B r o m a t o m  or ien t ie r t  sich 
offenbar i m m e r  polar ,  sofern das  B r o m i e r u n g s p r o d u k t  
kinetisch, das heisst  durch Geschwindigheit, bestimmt ist.  

Obige B e t r a c h t u n g e n  er lauben,  sowei t  wir  bis j e t z t  
ausnahmslos  fes ts te l len  konn ten ,  die e indeu t ige  Voraus-  
sage der  S t e r eochemie  der  t3romoketos te ro ide .  

1 E. J. COREY, J. Am. Chem. Soc., in press. 

O n  t h e  C o n s t i t u t i o n  of R e s e r p i n e  1 

In  our  f irs t  pub l i ca t ion  on reserpine,  i so la ted  f rom 
Rauwolfia serpentina BENTH ~ some phys ica l  and  chemi-  
cal  de ta i l s  were  men t ioned .  A more  de ta i l ed  accoun t  of 
t he  p h a r m a c o l o g y  of th is  b lood  pressure  lower ing  and 
s e d a t i v e - h y p n o t i c  c o m p o u n d  was la te r  g iven  by  BEIN 3. 
A t  t h a t  t ime,  owing  to  diff icul t ies  w i t h  combus t ions ,  no  
t o t a l  fo rmula  could  be g iven  for reserpine.  W e  also 
found  t h a t  t he  BARGER m e t h o d  4 for t he  e s t i m a t i o n  of 
molecu la r  we igh ts  s t r ange ly  e n o u g h  gave  no re l iable  
results ,  whereas  the  usua l  RAST m e t h o d s  could  n o t  be . 
used, because  reserpine  eas i ly  decomposed .  
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Fig. 1. 

Bas ing  on a g rea t  n u m b e r  of ana lyses  in our  two  labo-  
ra tor ies  we h a v e  now come  to  t he  conclusion,  t h a t  
reserpine has the  fo rmula  C~H40OgN ~ (ca lcula ted:  C = 
65-11, H = 6.62, N = 4 . 5 0 % ;  found :  C =  65.07, H = 
6.62, N = 4.64 %). W i t h  pu re r  samples  t h a n  m e n t i o n e d  
in our  f irs t  publ ica t ion ,  t he  U.V.  and  I .R .  spec t ra  h a v e  
been  measu red  again  and  t h e y  are g iven  in Figs.  1 (s t ra ight  
line) and 2, and  in the  Table .  I t  has  been found  t h a t  re- 
serpine  is an es tera lka lo id ,  y ie ld ing  on a lka l ine  hyd ro -  
lysis reserpic  acid, 3, 4, 5 - t r i m e t h o x y b e n z o i c  acid and  
me thano l .  The  l a t t e r  acid has  been iden t i f ied  wi th  an 
a u t h e n t i c  sample .  

Reserp ic  acid  is usua l ly  i sola ted  as its hydroch lo r ide  
(ca lcu la ted :  N = 6.41, C1 = 8.12 / , found :  N = 6.20, 
C I =  8.12%) m.p.  257-263 °, [0~JD=--80-- [ -3  ° (CHCla) 
b u t  by  t r e a t i n g  this  c o m p o u n d  wi th  Ag2CO s free reser-  
pic ac id  (C22H2sOsN2) m.p.  239-245 ° can  be p repa red  
(ca lcu la ted :  C =  65.98, H =  7.05, N =  7 .00%;  found :  
C = 65.66, H = 7.33, N = 6.98 %). Reserp ic  acid  shows 
s t rong  h y d r o g e n  bond ing  in i ts  I .R .  spec t rum.  On 
es te r i fy ing  reserpic  acid  wi th  d i a z o m e t h a n e  m e t h y l -  
r ese rpa te  C23H30OsN2 (ca lcula ted:  C = 66.64, H = 7.30, 

1 Ciba's trade-mark for reserpine is "Serpasil". 
2 j .  M. M~)LLER, E. SCHLITTLER, and H. J. BEIN, Exper. 8, 338 

(1952). 
3 H. J. BExt¢, Exper. 9, 107 (1953). 
4 G. BARGER, Chem. Bet. 37, 1754 (1904}; J. Chem. Soc. 85, 286 

(1904); 87, 1756 (1905).- K. RAST, Chem. Ber. 54, 1979 (1921). 
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N =  6 . 7 6 % ;  f o u n d :  C =  66-68, H = 7-30, N =  6.90?0) 
m.p. 235-239 ,5  °, [0~]D = -  101 ~ 3 ° (CHC13) is o b t a i n e d  
(U.V. S p e c t r u m ,  Fig. 1 ( d o t t e d  l ine) ;  I .R .  S p e c t r u m ,  
Fig. 3). 

U.V. Spectra in ethanol. 

Reserpin . . . 

Methyl Reserpate 

1,m~ 

218 
268 
294-296 

228 
270-272 
298 

log e [ 

4-739 
4.204 
3.995 

4.488 
3.667 
3.779 

~min log e 

246 3.889 
288 3.985 

252 3.493 
282 3.579 

Th i s  m e t h y l r e s e r p a t e ,  w h i c h  is a bas ic  c o m p o u n d ,  on  
being a c t e d  u p o n  b y  t r i m e t h o x y b e n z o y l c h l o r i d e  y ie lds  
the a lka lo id  r e se rp ine  b a c k  w i t h  t h e  s a m e  p h y s i c a l  
cha rac t e r i s t i c s  a n d  i den t i ca l  s p e c t r a  as t h e  s t a r t i n g  
ma te r i a l ;  m.p .  264-266  °, m i x e d  m.p.  263-265  ° ( in se r t ed  
into t h e  b l o c k  a t  250 °) ( found  C = 65-38, H = 6-45, 
N = 4.80 %). Also t h e  p h a r m a c o l o g i c a l  a c t i v i t y  of t h e  
s y n t h e t i c  m a t e r i a l  is t h e  s ame  as t h e  a lka lo id  o b t a i n e d  
from t h e  p l a n t  m a t e r i a P .  T h i s  s e q u e n c e  of r e a c t i o n s  
shows t h a t  t h e  molecu le  of rese rp ic  ac id  ha s  n o t  su f fe red  
from a n y  r e a r r a n g e m e n t s  d u r i n g  a l k a l i n e  h y d r o l y s i s  a n d  
r e t r a n s f o r m a t i o n  i n t o  t h e  p a r e n t  a lka lo id .  

A. FURLENMEIER, R. LUCAS, 
H. B. MACPHILLAM¥, 
J. M. MI]LLER, a n d  E.  SCHLITTLFR 

Ciba Pharmaceutical  Research Laboratories, Basle, 
Switzerland, and Summi t ,  N .  J . ,  J u n e  3, 1953. 

Zusammen/assung  

D u t c h  a lka l i s che  H y d r o l y s e  wi rd  R e s e r p i n  in Rese r -  
pins~ture, 3, 4, 5 - T r i m e t h o x y b e n z o e s ~ i u r e  u n d  M e t h a n o l  
gespal ten.  Das  E s t e r a l k a l o i d  liess sich aus  d iesen  Spa l t -  
s t r icken wiede r  r e s y n t h e t i s i e r e n .  

1 These experiments were carried out by 1)r. A. J. PLUMMER and 
his associates. 

C h e m i s t r y  of Arbor ine  

In  a p a p e r  a w a i t i n g  p u b l i c a t i o n  1 a n u m b e r  of deg ra -  
dat ions  of a r b o r i n e ,  C~eH14ON,, t he  m a j o r  a lka lo id  
of Glycosmis arborea 2, h a s  b e e n  desc r ibed  in de ta i l .  
I t  has  b e e n  o b s e r v e d  t h a t  soda l ime  d i s t i l l a t i on  of a r b o r i n e  
affords t o luene ,  m e t h y l a n i l i n e  a n d  a m m o n i a  a n d  t h a t  
hydrolys is  of a r b o r i n e  w i t h  a lka l i  a f fords  N-me thy l -  
a n t h r a n i l a m i d e ,  N - m e t h y l a n t h r a n i l i c  acid,  p h e n y l a c e t i c  
acid a n d  a m m o n i a  a l o n g  w i t h  a m i n u t e  q u a n t i t y  of a 
weakly ac id ic  p r o d u c t ,  a rbo r i c ine ,  C~sH~O,N.  

I t  h a s  n o w  b e e n  f o u n d  t h a t  d i h y d r o a r b o r i n e ,  C~eH~eON,, 
m.p. 199 -200  °, is r e a d i l y  h y d r o l y s e d  w i t h  d i lu te  acid.  
N - m e t h y l a n t h r a n i l a m i d e ,  N - m e t h y l a n t h r a n i l i c  ac id  a n d  
p h e n y l a c e t a l d e h y d e  h a v e  been  i so l a t ed  f rom t h e  p r o d u c t .  
From a c o n s i d e r a t i o n  of t h e s e  r e su l t s  a n d  t h e  g e n e r a l  
behav iour  of a r b o r i n e  a n d  d i h y d r o a r b o r i n e  i t  a p p e a r s  

I j .  Chem. Soe., London. 
o R. N. CHAKRAVARTI and S. C. CtIAKRAVARTI, J. hist. Chemists 

(India), 24, 96 (1952). 

t h a t  a r b o r i n e  is 1 - m e t h y l - 2 - b e n z y l - 4 ( 1  H ) - q u i n a z o l o n e  
(I) a n d  t h a t  d i h y d r o a r b o r i n e  is (II) .  

CO 
/ \ / \ N  
~ / , .  /C-cH,--~ \ 

NMe J 
(I) 

~ ' ,  CONH2 

~ /  N M e ' C O . C H  z 

(III) 

CO 
~ ' x /  \ N H  

(U) 

. / -  \ 
'" S 

The  a b o v e  s t r u c t u r e  for a r b o r i n e  ha s  been  c o n f i r m e d  
b y  s y n t h e s i s .  F o r  t h i s  pu rpose ,  p h e n y l a c e t y l  ch lo r ide  
ha s  b e e n  c o n d e n s e d  w i t h  N - m e t h y l a n t h r a n i l a m i d e  to  
g ive  N - m e t h y l - N - p h e n y l a c e t y l a n t h r a n i l a m i d e  ( I I I ) ,  m.p .  
159-160% T h i s  on  h e a t i n g  to  170-190  ° g ives  a r b o r i n e  
(mixed  m.p .  c o m p a r e d ) .  

(Mrs.) D. CHAKRAVARTI, 
R. N. CHAKRAVARTI, a n d  
S. C. CHAKRAVARTI 

Departments  o~ Chemistry,  Bethune College and School 
o/ Tropical  Medicine,  Calcutta, A p r i l  18, 1953. 

Zusammen fas sung  

Aus  den  A b b a u p r o d u k t e n  y o n  A r b o r i n  u n d  D i h y d r o -  
a r b o r i n  k o n n t e  f i i r  A r b o r i n ,  das  H a u p t a l k a l o i d  yon  
Glykosmis  arborea, die F o r m e l  e ines  1 - M e t h y l - 2 - b e n z y l - 4 -  
(1 H ) - c h i n a z o l o n s  e r sch los sen  we rden .  Diese F o r m e l  
w u r d e  d u r c h  S y n t h e s e  bes tXt ig t .  

I so l i erung  e ines  neuen kr i s ta l l i s i er ten  H o r m o n s  
aus  Nebenn ieren  m i t  b e s o n d e r s  hoher  Wirk-  

s a m k e i t  auf  den Minera l s to f fwechse l  

N e b e n n i e r e n e x t r a k t e  e n t h a l t e n  e in  de r  R i n d e  e n t -  
s t a m m e n d e s  k o m p l i z i e r t e s  G e m i s c h  y o n  S t e r o i d e n L  V o n  
d iesen  k 6 n n e n  drei ,  nXml ich  C o r t i c o s t e r o n ,  C o r t i s o n  u n d  
1 7 - O x y c o r t i c o s t e r o n ,  s i che r  als  H o r m o n e  b e z e i c h n e t  
we rden ,  d a  sie i m  B l u t  in  M e n g e n  v o r k o m m e n  2, die fi ir  
gewisse n a t i i r l i c h e  F u n k t i o n e n  de r  N e b e n n i e r e n r i n d e  
yon  m a s s g e b e n d e r  B e d e u t u n g  s ind .  Diese  dre i  Stoffe  
v e r m 6 g e n  z w a r  die W i r k u n g  de r  Drfise a u f  d e n  Koh le -  
h y d r a t -  u n d  P r o t e i n s t o f f w e c h s e l  w e i t g e h e n d  zu erkl~-  
ren,  n i c h t  j e d o c h  d i e j en ige  a u f  den  M i n e r a l s t o f f w e c h s e l  
(gemessen  a n  de r  Na-  u n d  W a s s e r - R e t e n t i o n  u n d  K-  
E x k r e t i o n ) .  Von  a l len  b e k a n n t e n  r e i n e n  S t e r o i d e n  be-  
s i t z t  C o r t e x o n  ( =  l l - D e s o x y c o r t i c o s t e r o n )  die st~irkste 
W i r k u n g  a u f  d e n  M i n e r a l s t o f f w e c h s e l  i m  g e n a n n t e n  
S inn .  D ie se r  S tof f  k o m m t  zwar  in  N e b e n n i e r e n e x t r a k t e n  
v o r  3 u n d  a n s c h e i n e n d  a u c h  i m  R i n d e r b l u t 4 ;  die d a r i n  

1 T. REICHSTEIN und C. W. SHOPPEE, The Hormones ot the Adrenal 
Cortex, Vitamins and Hormones, Bd. 1, hg. v. R. S. HARRIS und K. 
V. THIMANN (Academic Press Inc., New York 1943), S. 345. 

2 n.  S.  NELSON, H. REICH und L. T. SAMUELS, Science 111, 578 
(1950). - H. REICH, D. H. NELSON und A. ZAFFARONI, J. Biol. Chem. 
IST, 411 (1950). 

3 T. REICHSTEIN und J. v. Eow, Helv. chim. Acta 21, 1187 
(1938). - Kiiufliehe Extrakte for klinische Zwecke enthalten oft 
kein Cortexon, da dieses iin Fabrikationsprozess entfernt wurde. - 
A. ZAFFARONI und R. B. BURTON, J. Biol. Chem. 193, 719 (1951). 

4 V. HECHTER, A. ZAFFARONI, R. P. JACOBSON, H. LEVY, R. W. 
JEANLOZ, V. SCHENKER und K. S. PINCUS, Recent Progress in Hor- 
mone Research, Bd. 6 (Academic Press Inc., New York 1951), S. 215. 


