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C. A. GROB, B. HOFER und  P. PAYOT 

Organ i sch-chemische  Ans t a l t  der  Un ive r s i tR t  Basel ,  
den  28. Apr i l  1951. 

S u m m a r y  

The  i somer i sa t ion  of 5 -hydroxy-benz(cd) indo l ine  (I) 
to 5 -ke to - l , 3 ,4 ,5 - t e t r ahydro -benz (cd ) indo le  (II)  o v e r  a 
p a l l a d i u m  c a t a l y s t  has  been s tud ied  sys t ema t i ca l ly .  Be-  
sides (II) v a r y i n g  a m o u n t s  of t he  d e h y d r o g e n a t i o n  
p r o d u c t  (III)  are formed.  This  side r eac t ion  does n o t  
occur  w h e n  the  i somer i sa t ion  is car r ied  ou t  in a h y d r o g e n  
a tmosphe re .  

The  above  i somer i sa t ion  can  be r eve r sed  by  t r e a t m e n t  
of (11) w i th  a c e t a n h y d r i d e  and  po t a s s ium ace ta te .  

A S y n t h e s i s  o f  K o s t a n e c k i ' s  3 :  8 :  9 - T r i m e t h -  

o x y - f l - b r a z a n  

B y  h ea t i ng  t r i m e t h y l b r a z i l o n e  wi th  hydr iod ic  acid  for 
a long per iod,  KOSTANECKI and  LLOYD 1 o b t a i n e d  3: 8: 9- 
t r i hyd roxy - f l -b r azan  which  gave  the  t r i m e t h y l  e the r  
(I, m . p .  244--246°C) on me thy l a t i on .  The  cons t i t u t i on  
of (I) was conf i rmed  by  conve r t i ng  the  a b o v e - m e n t i o n e d  
h y d r o x y b r a z a n  to  f l -brazan w i t h  t he  a id  of zinc dust .  
The  c o m p o u n d  (I) has  now been  syn thes i sed  by  an 
u n a m b i g u o u s  me thod .  
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The  ke to-n i t r i l e  (II) of PFEIF~'ER et al. 2 gave,  on 
t r e a t m e n t  w i t h  f u m i n g  hydroch lo r i c  acid  in acetic" acid  

1 V. I{OSTANECKI and L. LLOYD, Ber. Dtseh. chem. Ges. 36, 2198 
(1903). 

P. PFEIFFF.R, K. QUEHL, and F. TAPP~RMANS, Bet, Dtsch. chem. 
Ges. 63, 1304 (1930). 

a t  30°C, t he  i somer ic  amide  ( I I I ,  m. p. 162°C). This  on 
pro longed  boi l ing wi th  10% hydroch lo r i c  acid  afford- 
ed 6 -methoxy-3- (3 :  4 - d i m e t h o x y b e n z y l ) - c o u m a r o n e  (IV, 
R =  H,  m . p .  61 - -62°C;  p ic ra te ,  m . p .  102~C). On 
G a t t e r m a n n  syn thes i s  w i t h  t h e  a id  of  zinc chlor ide  IV 
( R =  H) gave  6 - m e t h o x y - 3 - ( 3 : 4 - d i m e t h o x y b e n z y l ) - 2 -  
f o r m y l c o u m a r o n e  (IV, R =  CHO,  m . p .  137°C; 2:4-  
d in i t r opheny lhyd razone ,  m . p .  246-- 248 ° C), the  or ienta-  
t ion  of wh ich  was es tab l i shed  b y  oxidis ing i t  wi th  potas-  
s ium p e r m a n g a n a t e  in ace tone  to  t he  k n o w n  ac id  I (IV, 
R = CO,H,  m. p. 196°C). The  a ldehyde  (IV, R = CHO) 
u n d e r w e n t  q u a n t i t a t i v e  cyc lodehydra t i on*  to  I (m. p. 
244-- 246 ° C) wi th  glacia l  phosphor ic  acid  a t  100 ° C. The  
cor rec tness  of t h e  syn thes i s  was  conf i rmed  by  typ ica l  
co lour  reac t ions  3 and  oxidis ing (I) w i t h  ch romic  ac id  to 
t r i m e t h o x y - f l - b r a z a n q u i n o n e  (m. p. 261-- 262 ° C) 4 which 
was pur i f ied  by  sub l ima t ion  in v a c u u m .  

J .  N.  CHATTERJEA 

L a b o r a t o r y  of Chemis t ry ,  Science College, Pa tna ,  
India ,  14 June ,  1951. 

R d s u m d  

Une  mani~re  non  ~qu ivoque  de  synth~se  de 3,8,9-tri- 
m6 thoxy- f l -b razan  de  KOSTANECKI se d6cr i t  dans  cet  
ar t icle .  

1 K, W. BENTLEY aild R. RoluNsoN, J. Chem. Soe. 1950, 1,355. 
* C. K. BRADSHER, Chem. Rev. 38, 492 (1946). 
3 V. I{OSTANECKI and L. LLOYD, Ber. Dtsch. chem. Gcs. 36, 2198 

(1903). 
4 V. KOSTANnCI~t and L. LLOYD, Ber. Dtsch. chem. Ges. 36, ~00  

(1903), 

7 -  O x o - d e h y d r o - i s o - a n d r o s t e r o n e  A c e t a t e  

Dur ing  t h e  pu r i f i ca t ion  of t echn ica l  dehyd rodso -  
andros te rone  ace t a t e  b y  c rys ta l l i za t ion  f rom methanol ,  
the  f inal  m o t h e r - l i q u o r  showed  no t e n d e n c y  to crystal l i -  
zat ion.  The  res idue was d issolved in benzene  and this 
so lu t ion  sub j ec t ed  to  c h r o m a t o g r a p h y  ove r  A130 ~. 
E l u t i o n  also t o o k  place  w i t h  benzene.  

The  f irs t  f rac t ions  con ta ined  crys ta ls  which  could  not  
be ident i f ied.  F r o m  the  i n t e r m e d i a t e  f rac t ions  crysta ls  
have  been  i so la ted  w i t h  a me l t i ng  range  f rom 1 6 0 - 1 7 0  °. 
By  rec rys ta l l i za t ion  f i rs t  f rom m e t h a n o l  a n d  subse- 
q u e n t l y  f rom 40% aqueous  me thano l ,  t he  m. p. could 
be ra ised to  1 7 6 - 1 7 8  ° . The  analysis  y ie lded  the  follow- 
ing  r e s u l t s : C :  73.21 and 73 .15%,  H :  8.40 and  8 .33%.  
The  values ,  ca lcu la ted  for  an  oxo-dehydro - i so -andro -  
s te rone  ace t a t e  a re :  C: 73 .12%,  H :  8-19%.  A mixed  
m. p. w i t h  7 -oxo-dehydro - i so -andros t e rone  ace t a t e  pre- 
pa red  accord ing  to  BILLETER and MIESCHER 1 gave no 
depression.  The  U . V .  absorp t ion  s p e c t r u m  showed a 
m a x i m u m  a t  235 m/~ w i t h  a log  e of 4.09. A similar  
m a x i m u m  is obse rved  in the  s p e c t r u m  of 7-oxo-chol-  
es terol  ace ta te .  

The  i so la t ion  of 7 -oxo-dehydro- i so -andros te rone  ace- 
t a t e  f rom the  o x i d a t i o n  p roduc t s  of choles te ro l  has  not  
ye t  been  descr ibed.  BILLETER and  MIESCHER = isolated 
A-3 ,5-andros tadienedione-7 ,17  f rom the  mother - l iquors  
of the  dehydro - i so -and ros t e rone  semica rbazone  and it  is 
no t  un l ike ly  t h a t  th is  c o m p o u n d  has  been  fo rmed  from 
7-oxo-dehydro - i so -andros t e rone  ace t a t e  dur ing  the  puri-  
f ica t ion  process.  

1 j .  R, BILLETER and K. MIESCHER, Helv. chim. acta 31, 629 
(1948). 
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BILLETER a n d  MIESCHER 1 p r o p o s e d  a s c h e m e  to  
a c c o u n t  for  t h e  o x i d a t i o n  p r o d u c t s  of cho l e s t e r o l  a c e t a t e  
d i b r o m i d e .  T h e y  a s s u m e  t h a t  in  t h e  f i r s t  p lace  t e r t i a r y  
C - a t o m s  are a t t a c k e d  b y  oxygen ,  t h u s  y i e ld ing  t e r t i a r y  
a lcohols .  These  p o i n t s  a re  l i ab le  to  f u r t h e r  o x i d a t i o n s .  

W i t h  t h e  a id  of t he se  a s s u m p t i o n s  i t  is poss ib le  to  
e x p l a i n  t h e  f o r m a t i o n  of t h e  o x i d a t i o n  p r o d u c t s  i so l a t ed  
so far .  All  t h e s e  s u b s t a n c e s  are  f o r m e d  b y  t h e  d e s t r u c -  
t i o n  of t h e  s i d e - c h a i n  or b y  t h e  o x i d a t i o n  of r ing  D.  

As yet ,  o n l y  one  c o m p o u n d ,  A - 3 , 5 - a n d r o s t a d i e n e -  
d ione-7 ,17 (see above) ,  whe re  o x i d a t i o n  h a d  o c c u r r e d  in  
r ing  B, h a d  b e e n  i so la ted .  

T h e  f o r m a t i o n  of 7 - o x o - d e h y d r o - i s o - a n d r o s t e r o n e  
a c e t a t e  m a y  be  e x p l a i n e d  b y  t h e  p r e s e n c e  o f u n b r o m i n a t -  
cd cho le s t e ro l  a ce t a t e ,  w h i c h  u s u a l l y  occurs  in  t h e  s t a r t -  
ing  m a t e r i a l .  T h i s  c o n t a m i n a t i o n  will  be  ox id i zed  a t  C 7. 

O t h e r  5,6 u n s a t u r a t e d  s t e ro ids  as wel l  y ie ld  7-oxo-  
c o m p o u n d s  on  o x i d a t i o n ,  for  i n s t a n c e  cho le s t e ro l  a c e t a t e  
to  7 -oxo-cho le s t e ro l  a c e t a t e  (V~rlNDAUS, LETTR]~ a n d  
SCHENCK2). 

T h e  7 -oxo-cho les t e ro l  a c e t a t e  on  f u r t h e r  o x i d a t i o n  
will lose t h e  s ide -cha in  to  g ive  7 - o x o - d e h y d r o - i s o - a n d r o -  
s t e r o n e  ace t a t e .  

L i t t l e  c an  be  sa id  a b o u t  t h e  a m o u n t  of t h i s  c o m p o u n d  
f o r m e d  d u r i n g  t h e  o x i d a t i o n  of d i b r o m o - c h o l e s t e r o l  
a ce t a t e ,  b u t  i t  will  d e p e n d  on  t h e  c o m p l e t e n e s s  of t h e  
b r o m i n a t i o n  a n d  t h u s  w ide ly  v a r y .  

C. C. BOLT 
R e s e a r c h  L a b o r a t o r i e s ,  N. V. Organon ,  Oss, H o l l a n d ,  

Apr i l  24, 1951. 

Zusammen /as sung  

Bei  de r  R e i n i g u n g  y o n  t e c h n i s c h e m  T r a n s - D e h y d r o -  
a n d r o s t e r o n a z e t a t  ge l ang  es, d u r c h  C h r o m a t o g r a p h i e  
de r  l e t z t e n  M u t t e r l a u g e n  A 5 - 3 f l - a z e t o x y - a n d r o s t e n - d i o n -  
(7,17) zu isol ieren.  Diese  V e r b i n d u n g  w a r  b i s h e r  in  den  
O x y d a t i o n s p r o d u k t e n  des  C h o l e s t e r i n a z e t a t d i b r o m i d s  
n o c h  n i c h t  g e f u n d e n  wo r den .  \ V a h r s c h e i n l i c h  i s t  sie 
bei  de r  O x y d a t i o n  y o n  n i c h t  b r o m i e r t e m  Choles te ro l -  
a z e t a t  e n t s t a n d e n .  

1 J. R. BILLETER and K. MIESCHER, Helv. chim. acta 30, 1414 
(1947), 

2 A. ~VINDAU$, H. I,ETTRI~, and FR. SCHENCK, Ann. Chem. 520, 
93 (1935). 

The N o m e n c l a t u r e  o f  the Spinochromes  
of Sea Urchins  

T h e  n a m e  e c h i n o c h r o m e  was  c o i n e d  in 1885 b y  MAc- 
MUNN 1 to  d e s i g n a t e  t h e  r ed  p i g m e n t  of t h e  e l aeocy te s  of 
s ea  u r ch in .  T h e  n a m e  s p i n o c h r o m e  was  g i v e n  in  1938 
b y  LEDERER a n d  GLASER 2 for  a s i m i l a r  d a r k e r  p i g m e n t  
f o u n d  in  t h e  sp ines  of t h e  sea  u r ch i n ,  Paracentrotus 
lividus. I n  1939 KUHN a n d  WALLENFELS 2 p r o p o s e d  to  
a d d  suf f ixes  to  e c h i n o c h r o m e  a n d  s p i n o c h r o m e  to  
d i s t i n g u i s h  t h e  v a r i o u s  p i g m e n t s  f o u n d  in  t h e  eggs a n d  
sp ines  of d i f f e r e n t  species .  T h e  p i g m e n t  i so l a t ed  f rom 
Arbacia pustolusa eggs was  ca l l ed  e c h i n o c h r o m e  A a n d  
t h a t  f r o m  Paracentrotus lividus sp ines  ca l led  sp ino-  
c h r o m e  P .  On  t h e  e v i d e n c e  a v a i l a b l e  in  1940, LE:DERER a• 

1 C. A. MACMUNN, Quart. J. Micr. Sci. ca, 469 (1885). 
2 E. LEDERER and R. GLASER, C. r. Acad. Sci. Paris 207, 454 

(1938). 
a R. KUHN and K. WALLENFELS, Bet. Dtsch. chem. Ges. 72, 1407 

(1939). 
4 IL LEDERER, Biol. Rev. 15, 273 (1940). 

d id  n o t  cons ide r  t h a t  t h i s  a d d i t i o n  of suf f ixes  was  
w a r r a n t e d ;  h o w e v e r  l a t e r  in  1940, KUHN a n d  WALL~N- 
FELS 1 i so la ted ,  in  s m a l l  a m o u n t s ,  f u r t h e r  e c h i n o c h r o m e s ,  
B a n d  C, f r o m  Arbacia eggs a n d  in 1942 M u s A j o  a n d  
MINCHILLI 2 i so l a t ed  s p i n o c h r o m e  P1 f r o m  Paracentrotus 
sp ines .  GOODWlN a n d  SRISUKrt 8, in  1950 a t t e m p t e d  to  
s t a n d a r d i z e  t h e  n o m e n c l a t u r e  b y  s u g g e s t i n g  t h a t  KUHN 
a n d  WALLENFELS 4 s c h e m e  r e g a r d i n g  e c h i n o c h r o m e s  be  
a d o p t e d ,  b u t  t h a t  t h e  s p i n o c h r o m e s  s h o u l d  be  r e n a m e d  
s p i n o c h r o m e  A,  B,  etc. ,  i n s t e a d  of _P a n d  /~x; P a n d  291 
were  used  o r ig ina l l y  to  i n d i c a t e  t he  o r ig in  of t h e  p i g m e n t  
(Paracentrotus) 5, b u t  as t he se  also occu r  in  o t h e r  species  
(e. g. Ech inus  esculentus) i t  was  c o n c l u d e d  t h a t  a m b i g u i t y  
w o u l d  be  a v o i d e d  if  t h e s e  p re f ixes  were  d r o p p e d  a n d  A,  
B, C, etc. ,  s u b s t i t u t e d .  

T h e  p r i n c i p l e  of t h e  n o m e n c l a t u r e  s u g g e s t e d  b y  
GOODWIN a n d  SRISUKH 3 is a c c e p t a b l e ,  b u t ,  as will be  
p o i n t e d  o u t  la te r ,  t h e  de t a i l s  wil l  h a v e  to  be  a l t e r e d  
s o m e w h a t  in  t h e  l i g h t  of r e c e n t  work .  T h e r e  does  ar ise,  
howeve r ,  a m o r e  i m p o r t a n t  p o i n t  as to  w h e t h e r  t h e  
s e p a r a t e  t e r m s  s p i n o c h r o m e  a n d  e c h i n o c h r o m e  are  
jus t i f i ed ,  b e c a u s e  t h e  w o r k  of LEDERER a n d  GLASER 6 
r e c e n t l y  r e p e a t e d  b y  LEDERER 7, a n d  c o n f i r m e d  in t h e  
L i v e r p o o l  l a b o r a t o r y ,  i n d i c a t e d  t h a t  e c h i n o c h r o m e  A is 
n o t  c o n f i n e d  to  t h e  eggs a n d  (or) pe r iv i sce rM f lu id  of 
u rch ins ,  b u t  also occurs  in  t h e  t e s t  a n d  spines .  W e  feel 
t h a t  t h e  d i f f e r e n t i a t i o n  is s t i l l  v a l i d  for  two  m a i n  r ea sons  
(a) s p i n o c h r o m e s  h a v e  n o t  as y e t  b e e n  o b s e r v e d  in eggs 
or  pe r iv i s ce ra l  f luid,  (b) t h a t  LEDERER 7 ha s  o b s e r v e d  
t h a t  t h e  o rgan ic  r e s idue  r e m a i n i n g  a f t e r  d i s s o l u t i o n  of 
t h e  sp ines  a n d  t e s t  of Paracentrotus in  HC1, c o n t a i n s  b o t h  
e c h i n o c h r o m e  A a n d  s p i n o c h r o m e  A,  b u t  in  t h i s  case  t h e  
e c h i n o c h r o m e  A is t h e  m a j o r  c o m p o n e n t .  Th i s  o rgan i c  
res idue ,  c o n s i s t i n g  of t h e  base s  a n d  m o t o r  musc l e s  of 
t h e  sp ines ,  c an  q u i t e  r e a s o n a b l y  be  c o n s i d e r e d  as t h e  
s i te  of c o n v e r s i o n  of t h e  e c h i n o c h r o m e  in to  s p i n o c h r o m e  
p r io r  to  t h e  l a t t e r ' s  i n c o r p o r a t i o n  i n t o  t h e  ca lc i f ied  re-  
gions.  I t  is poss ib le  t h e n  t h a t  t h e  e c h i n o c h r o m e  f o u n d  
in  sp ines  comes  f r o m  sma l l  a m o u n t s  of o rgan i c  res idue  
(which  wou ld  be  e x t r e m e l y  d i f f i cu l t  to  d i s sec t  out )  a n d  
does  n o t  in  f ac t  occu r  in  t h e  ca lc i f ied  r eg ions ;  if  is also 
poss ib le  t h a t  b o t h  s p i n o c h r o m e  a n d  e c h i n o c h r o m e  are  
t r a n s f e r r e d  to  t h e s e  r eg ions  (cf. MOORE6). I n  a n y  case,  
w h a t e v e r  is t h e  f ina l  e x p l a n a t i o n  t h e r e  is no  r e a s o n a b l e  
d o u b t  t h a t  t h e  s p i n o c h r o m e s  are  spec i f ica l ly  i n c o r p o r a t e d  
i n t o  t h e  t e s t  a n d  spines ,  a n d  t h u s  one  is j u s t i f i ed  in 
m a i n t a i n i n g  t h e  d i s t i n c t i o n  b e t w e e n  s p i n o c h r o m e s  a n d  
e c b i n o c h r o m e s .  

W e  t h e r e f o r e  p ropose  t h a t  t h e  fo l lowing  n o m e n c l a t u r e  
be  a d o p t e d  (Table)  for  s p i n o c h r o m e s ;  f u r t h e r  p i g m e n t s  
w h e n  i so l a t ed  cou ld  t h e n  be  a d d e d  to  t h i s  l is t  b y  a d d i n g  
t h e  a p p r o p r i a t e  l e t t e r  to  s p i n o c h r o m e .  

A p a r t  f r om t h e  i nc lu s ion  of n e w  p i g m e n t s  0 t h i s  s c h e m e  
di f fers  f rom t h a t  of GOODWlN a n d  SRISUKH a in  t w o  
m a j o r  de ta i l s .  I s o e c h i n o c h r o m e ,  t h e  o c c u r e n c e  of w h i c h  

1 R. KUHN and K. WALLENFELS, Ber. Dtsch. chem. Ges. 7J, 458 
(1940). 

z L. MUSAJO and M. MXNCmLLI, Bol. sei.Fac. Chim. Ind. Bologna 
3, 113 (1942). 

a T. W. GOODWlN and S. SRXSUKH, Biochem. J. 47, 69 (1950). 
4 R. KultN and K. WALLENFELS, Ber. Dtsch. chem. Ges. 72, 

1407 (1939). 
L. MusAjo and M. MINCHILLI, Bol. sci. Fac. Chim. Ind. Bologna 

3, 113 (1942); Gazz. Chim. Ital. 70, 287 (1940). 
6 R, GLASER and E. LEDERER, C. r. Acad. Sci. Paris SO,S, 1939 

(1939). 
7 E. LEDERER, Biochim. biophys, acta (1951) (in press). 
8 H. B. MOORE, J. Mar. biol. Ass. U. K. 21, 711 (1937). 
9 E. LEDERER, Biochim. biophys, acta (1951) (ia press). 


