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fo lgende  we i t e re  B e f u n d e  n a h e g e l e g t :  a-, fl- u n d  &CeCI s 
w e r d e n  d u t c h  v e r s c h i e d e n e  Agenz i en  (C12, Br2, HNO3) 
in das  a m  h S c h s t e n  s c h m e l z e n d e  u n d  a m  s c h w e r s t e n  15s- 
l iche 7 - I s o m e r e  i ibergef f ih r t .  Die U m l a g e r u n g  is t  a u c h  
d u t c h  E r h i t z e n  a l le in  m6gl i ch .  Bei  e t w a  250 ° w a n d e l t  
s ich ~- zun~ichst  in  fl-C~C1 s um,  das  d a n n  g le ichze i t ig  m i t  
d e m  & I s o m e r e n  bei  e t w a  280 ° q u a n t i t a t i v  in  die y - F o r m  
t ibe rgeh t .  

D iesen  B e o b a c h t u n g e n  wi rd  die zun~ichst  h y p o t h e t i -  
sche  Z u o r d n u n g  de r  I s o m e r e n  n a c h  S c h e m a  X V I I I  a m  
b e s t e n  ge rech t .  

fl-CoCl s 
~r~O o ..... "r cis-trans - ~  2800 
J ~ -  Schmp. 720 

¢x.C6C18 ~ ~ --,~k ~.C6C18 
cis-cis ~ ~ r  trans-trans 

nicht krist. "4" Schmp. 1830 
6-C6C18 

(XVIII) trans-cis 
Schmp. 93 o 

Alle b i s h e r i g e n  V e r s u c h e  m a c h e n  die E x i s t e n z  a t r o p -  
i s o m e r e r  P o l y c h l o r p o l y e n e  h 6 c h s t  w a h r s c h e i n l i c h  ~; e in  
schl i i ss iger  Beweis  fi ir  e ine A t r o p i s o m e r i e  k a n n  a b e r  
n u r  m i t  p h y s i k a l i s c h e n  P r f i f m e t h o d e n  ( U V - A b s o r p t i o n ,  
R a m a n - S p e k t r e n ,  D i p o l m o m e n t e  usw.)  e r b r a c h t  werden .  

Diesbez i ig l i che  U n t e r s u c h u n g e n  a n  d e n  CeCls-K6rpern  
s ind  in die W e g e  ge le i t e t  worden .  A. ROEDIG 

C h e m i s c h e s  I n s t i t u t  de r  Univers i t~ i t  W i i r z b u r g ,  den  
27 .M~rz  1948. 

S u m m a r y  

T h e  s y n t h e s i s  of some u n s a t u r a t e d  p o l y c h l o r o  com-  
pounds ,  s t a r t i n g  f rom t h e  h e p t a c h l o r o p r o p a n e s ,  oc ta -  
c h l o r o p r o p a n e  a n d  h e x a c h l 0 r o p r o p a n e ,  b y  m e a n s  of 
a l u m i n i u m  in e t h e r  is desc r ibed .  F o r  four  c o m p o u n d s  
CnCls, s u b j e c t  to  some  conve r s ions ,  t h e  s t r u c t u r e  of 
o c t a c h l o r o h e x a t r i e n e - ( 1 ,  3,5) ha s  b e e n  m a d e  p r o b a b l e ,  
a n d  t h e  pos s ib i l i t y  of a specia l  s t e r e o i s o m e r i s m  is dis- 
cussed.  

1 Bei dem kiirzlich von H. GERDING und G. W. A. RIJNDERS 
(Rec. Trav. chim. Pays-Bas On, 225 [1947]) ramanspektroskopisch 
untersuchten Oktachlorpentadien-(l,3) ist trotz behinderter Rota- 
tion um die C 2 C3-Einfachbindung eine Atropisomerie steriseh un- 
mSglich. 

T h e  S t r u c t u r e  o f  A d r e n o c h r o m e  
a n d  i t s  R e d u c t i o n  P r o d u c t s  

A d r e n o c h r o m e ,  t h e  red  p i g m e n t  o b t a i n e d  b y  t h e  
o x i d a t i o n  of ad re r i a l in  1, h a s  gel~,erally b e e n  f o r m u l a t e d  
as t h e  o-quinor~e (I). I t  c a n  also, h o w e v e r  be  f o r m u l a t e d  
as a z w i t t e r i o n  p - q u i r i o n e i m i n e  (II) ,  t h i s  s t r u c t u r e  dif- 
fer ing f rom (I) 0n ly  in  e l ec t ron  d i s t r i b u t i o n .  I t  seems  
p r o b a b l e  t h a t  t h i s  z w i t t e r i o n  m e s o m e r i c  s t r u c t u r e  does  
in f ac t  m a k e  a la rge  c o n t r i b u t i o n  to  t h e  r e s o n a n c e  
h y b r i d  on  t h e  bas i s  of t h e  fo l lowing o b s e r v a t i o n s .  

O % ~ _ _ _  CHOH O % , / ~ \  ---CHOH 

o / / ~ /  ~ - o "  ~ / ~ / '  * 
NMe + NMe 

(I) (II) 

A d r e n o c h r o m e  is v e r y  so luble  in  wa te r ,  f a i r ly  so lub le  
in a lcohol  b u t  a l m o s t  i n so lub l e  iri b e n z e n e  a n d  e t h e r :  
b e h a v i o u r  a n a l o g o u s  to  t h a t  of t h e  a l i p h a t i c  a m i n o -  
acids  arid s t r o n g l y  i n d i c a t i v e  of a z w i t t e r i o n  s t r u c t u r e .  
I t  h a s  a l r e a d y  been  o b s e r v e d  t h a t  a d r e ~ m c h r o m e  r ead i ly  

1 D. E. GREEN and D. RICHTER,  Bioehem. J. 31, 596 (1937). 

fo rmes  a m o n o x i m e  ~ a n d  a m o n o - s e m i c a r b a z o n e .  All 
a t t e m p t s  b y  t h e  p r e s e n t  a u t h o r  to  i n d u c e  r e a c t i o n  w i t h  
a s econd  molecu le  of h y d r o x y l a m i r l e  or s e m i c a r b a z i d e  
h a v e  p r o v e d  unsuccess fu l ,  i n d i c a t i n g  t h a t  t h e  mo lecu le  
p r o b a b l y  c o n t a i n s  on ly  one  t r u e  c a r b o n y l  g roup .  I n  
genera l ,  o - q u i n o n e s  r e a c t  c l ean ly  w i t h  o - p h e n y l e n e -  
d i a m i n e  to  g ive  p h e n a z i n e  de r i va t i ve s .  A d r e n o c h r o m e  
r eac t s  w i t h  o - p h e n y l e n e d i a m i n e ,  b u t  u r tder  a wide  
v a r i e t y  of c o n d i t i o n s  on ly  i l l -def ined  a m o r p h o u s  pro-  
d u c t s  cou ld  be  o b t a i n e d  a n d  t h e r e  was  no  i n d i c a t i o n  of 
t h e  f o r m a t i o n  of a p h e n a z i n e .  A d r e n o c h r o m e  is m u c h  
more  i n t e n s e l y  co lou red  t h a n  e i t h e r  o -qu inor ie  or  a 
q u i n o n e i m i n e  sa l t ;  h o w e v e r  a n  i n t e n s i f i c a t i o n  of ab -  
s o r b t i o n  would  be  e x p e c t e d  in  a molecu le  w h i c h  was  a 
r e s o n a n c e  h y b r i d  of b o t h  t h e s e  s t r u c t u r a l  types .  

T h e  r e d u c t i o n  of a d r e n o c h r o m e  is of p a r t i c u l a r  in- 
t e res t ,  a n d  m o r e o v e r ,  c a n  on ly  be  i n t e r p r e t e d  sa t i s -  
f a c t o r a r i l y  on t h e  bas i s  of s t r u c t u r e  (II) .  H i t h e r t o  i t  h a s  
b e e n  s u p p o s e d  t h a t  on  r e d u c t i o n  a l e u c o - c o m p o u n d  ( I I I ) ,  
r e -ox id izab le  to  a d r e n o c h r o m e ,  is o b t a i n e d 2 :  t h o u g h  
t h i s  l e u c o - c o m p o u n d  h a s  in  f ac t  n e v e r  b e e n  i so la ted .  

H O / ~  ~CHOH HO 

NMe NMe 
(III) (IV) 

I t  h a s  now been  f o u n d  t h a t  r e d u c t i o n  w i t h  h y d r o g e n  - 
P d  c h a r c o a l  in  a q u e o u s  s o l u t i o n  a t  r o o m  t e m p e r a t u r e  
a n d  a t m o s p h e r i c  p re s su re  p r e s e n t s  some  r a t h e r  u n u s u a l  
f ea tu r e s  a n d  does  n o t  give rise to  ( I I I ) .  H y d r o g e n  
a b s o r p t i o n  ceases  w h e n  on ly  one a t o m  of h y d r o g e n  pe r  
tool. of a d r e n o c h r o m e  has  b e e n  a b s o r b e d ,  a n d  two  pro-  
d u c t s  a re  o b t a i n e d  in a p p r o x i m a t e l y  e q u a l  a m o u n t s .  
One  of t he se  is 5 : 6 - d i h y d r o x y - N - m e t h y l i n d o l e  (IV), 
w h i c h  c a n  eas i ly  be  e x t r a c t e d  w i t h  e the r ,  ar id c rys ta l -  
lizes f rom l i gh t  p e t r o l e u m  in colour less  needles ,  m . p .  
135-136  °. On  a c e t y l a t i o n  i t  y ie lds  t h e  d i a c e t y l  der i -  
v a t i v e  m . p .  101 ° a l r e a d y  desc r ibed  a. T h e  o t h e r  p r o d u c t  
w h i c h  is n o t  e x t r a c t e d  b y  e t h e r  is t he  z w i t t e r i o n  (V). 

clio. - i c . o  

0 / % / \ / /  + NMe N Me 
(v) (Vl) 

T h i s  cou ld  n o t  be  i so l a t ed  as such  owing  to  t h e  e a s e  
w i t h  wh ich  i t s  so lu t i on  d e c o m p o s e d  on  c o n c e n t r a t i o n ,  
b u t  o n  t r e a t m e n t  w i t h  a lka l i  2: 3: 5 : 6 - t e t r a h y d r o x y -  
N - m e t h y l d i h y d r o i n d o l e  (VI) was  r ead i l y  o b t a i n e d ,  t h e  
c h a n g e  b e i n g  a n a l o g o u s  to  t h e  f o r m a t i o n  of a p seudo-  
ba se  f rom a q u a r t e r n a r y  sal t .  (VI) fo rms  yel low p r i s m s  
m . p .  228 ° dec.,  v e r y  s p a r i n g l y  so lub le  in  w a t e r  g iv ing  
yel low so lu t i on  w i t h  a s t r o n g  g reen  f luorescence ,  pa r t i c -  
u l a r ly  m a r k e d  in u l t r a - v i o l e t  l ight .  A c e t y l a t i o n  w i t h  
ace t ic  a n h y d r i d e - p y r i d i n e  gave  a d e h y d r a t i o n  p roduc t ,  
3 : 5 : 6 - t r i a c e t o x y - N - m e t h y l  indo le  (VII ) ,  m . p .  111% 
I t  was  f o u n d  b y  GAODUM a n d  SCHILD 4 t h a t  d i l u t e  al-  
ka l ine  so lu t i ons  of a d r e n a l i n  a b s o r b  o x y g e n  f rom t h e  
a i r  w i t h  t h e  d e v e l o p m e n t  of a g reen  f luorescence  a n d  i t  
is s u g g e s t e d  t h a t  t h i s  p h e n o m e n o n  is due  to  t h e  for-  
m a t i o n  of (VI) b y  a s i l i~ lar  ser ies  of r eac t ions .  I n  a n y  
case t h e  c o n t e n t i o n  of UTEVSKY 5 t h a t  t h e  f luo rescence  

I D. E. GREEN and D. RICHTER, Biochem. J. 31, 596 (1937). 
2 Cf. G. B. WEST, Brit. J. Pharm. Chemotherapy e, 121 (1947). 
3 F. BERGEL and A. I.. MORRISON, J. Chem. Soc. London, 48 (1943). 
4 j .  H. GADmrM and H. SCmLD, J. Physiol. 80, 9 P (1934). 
5 UTEVSKV, Advances Med. Biol. 18, 45 (1944). 

20* 



~08 Br~ves communications - Brevi comunieazioni [ExPERIENTIA Vo=. IV/S? 

is  d u e  t o  t h e  f o r m a t i o n  of ( I I I )  s eems  u n t e n a b l e  in  t h e  
l i g h t  of  t h e  p r e s e n t  work .  

AcO ¢ 'N)  ~ I OAc H O ~  "CHOH 

" , / X /  
NMe + NMe 

(wi)  I 
W i n )  

I t  wil l  be  o b s e r v e d  t h a t  (IV) is a d e h y d r a t i o n  p r o d u c t  
of t h e  fu l ly  r e d u c e d  c o m p o u n d  ( I I I )  a n d  t h a t  (.V) is 
i somer ic  w i t h  a d r e n o c h r o m e .  As  t h e s e  t w o  p r o d u c t s  a re  
f o r m e d  in  e q u a l  a m o u n t s ,  i t  is v e r y  p r o b a b l e  t h a t  t h e y  
ar i se  f rom a c o m m o n  i n t e r m e d i a t e  b y  d i s p r o p o r t i o n a t i o n  : 
t h i s  i n t e r m e d i a t e  c an  on ly  b e  t h e  s e m i - q u i n o n e  zwi t -  
t e r i o n  (VI I I ) ,  d e r i v e d  f r o m  (II)  b y  t h e  a d d i t i o n  of one  
a t o m  of h y d r o g e n .  E v i d e n t l y  t h e  s e m i q u i n o n e  d i sp ro -  
p o r t i o n a t e s  i r r e v e r s i b l y  i n t o  (IV) a n d  (V) m o r e  r e a d l y  
t h a n  i t  c a n  a c c e p t  a n o t h e r  h y d r o g e n  a t o m ,  so t h a t  
h y d r o g e n  u p t a k e  s tops  a t  t h i s  s tage .  E x a c t l y  s imi l a r  
r e su l t s  were  o b t a i n e d  w h e n  s o d i u m  h y d r o s u l p h i t e  was  
e m p l o y e d  as t h e  r e d u c i n g  agen t ,  

N e i t h e r  (IV) n o r  (V) can  be  r e c o n v e r t e d  to  a d r e n o -  
c h r o m e  a n d  t h e  r e d u c t i o n  u n d e r  t h e s e  c o n d i t i o n s  is t h u s  
s t r i c t l y  i r r eve r s ib le .  Y e t  i t  h a s  b e e n  s t lown ~ t h a t  a d r e n o -  
c h r o m e  c a n  ac t  as  a r eve r s ib l e  h y d r o g e n  a c c e p t e r  in  t h e  
ae rob ic  l ac t i c  a n d  mal i c  d e h y d r o g e n a s e  s y s t e m s .  T h e  
p r e s e n t  w o r k  i n d i c a t e s  t h a t  (II)  a n d  ( I I I )  c a n n o t  f o r m  
a r e d o x  s y s t e m  owing  to  t h e  f ac t  t h e  l a t t e r  i m m e d i a t e l y  
u n d e r g o e s  d e h y d r a t i o n  i r r eve r s ib ly .  T h e  m o s t  p r o b a b l e  
a l t e r n a t i v e  i n t e r p r e t a t i o n  is t h a t  t h e  r e d o x  s y s t e m  
i n v o l v e s  one-electron t r a n s f e r  b e t w e e n  a d r e n o c h r o m e  
a n d  t h e  s e m i - q u i n o n e :  a s i m i l a r  one - e l ec t r on  t r a n s f e r  
m e c h a n i s m  for  o t h e r  d e h y d r o g e n a s e  s y s t e m s  h a s  b e e n  
p r o p o s e d  ~. 

F u l l e r  de t a i l s  of t h i s  w o r k  will  be  p u b l i s h e d  e l sewhere .  

J .  HARLEY-MAsoN 

U n i v e r s i t y  C h e m i c a l  L a b o r a t o r y ,  C a m b r i d g e ,  Fe-  
b r u a r y  10, 1948. 

Zusammen/assung 

F i i r  da s  A d r e n o c h r o m  wird,  g e s t i i t z t  a u f  d ie  p h y s i k a -  
l i schen  E i g e n s c h a f t e n  u n d  d a s  V e r h a l t e n  be i  de r  R e d u k -  
t ion ,  e ine  Z w i t t e r i o n e n s t r u k t u r  vo r ges ch l agen .  Zwei  Re-  
d u k t i o n s p r o d u k t e ,  u n d  z w a r  5 , 6 - d i h y d r o x y - N - m e t h y I -  
i n d o l  u n d  2, 3, 5, 6 - t e t r a h y d r o x y - N - m e t h y l d i h y d r o i n d o l ,  
k o n n t e n  i so l ie r t  u n d  c h a r a k t e r i s i e r t  w e r den .  Die  e r w a r -  
t e t e  R e d u k t i o n s s t u f e ,  Leuko-Adrenochrom, k o n n t e  nicht 
e r h a l t e n  we rden .  

E s  w i r d  e in  R e d u k t i o n s m e c h a n i s m u s  in  V o r s c h l a g  ge- 
b r a c h t ,  be i  d e m  als  Z w i s c h e n s t u f e  e in  S e m i c h i n o n  b e t e i -  
l ig t  is t .  D iese r  Z w i s c h e n k S r p e r  d i i r f t e  bei  b io log i schen  
O x y d a t i o n e n ,  d ie  da s  A d r e n o c h r o m  be t r e f f en ,  e ine  Rol le  
sp ie len .  

D. E. GREEN and D. RICHTER, Bioehem. J. 31, 596 (1937). 
Cf. W. WATERS, Chemistry of Free Radicals (Oxford, 1946), 

Chapter 1~. 

L a  f o r m u l e  c h r o m o s o m i a l e  de la race  b i s e x u ~ e  

d e  Pycnoscelus surinamensis L., cornpar~e  h cel le  
de la race  p a r t h ~ n o g ~ n 4 t i q u e  

l~ycnoscelus surinamensis es t  u n e  B l a t t e  p r o b a b l e -  
m e n t  o r ig ina i r e  de  la  r~gion i n d o - m a l a i s e  d 'ofl  elle s ' e s t  
r 6 p a n d u e  d a n s  t o u t e s  les zones  t rop i ca l e s  e t  ~qua t o r i a l e s  
d u  globe.  El1 E u r o p e  e t  a u x  E t a t s - U n i s ,  off elle a 6t6 
a c c i d e n t e l l e m e n t  i n t r o d u i t e ,  elle se r e n c o n t r e  d a n s  les 

ser res  c h a u d e s .  Alors  q u e  d a n s  son  h a b i t a t  p r i m i t i f  
l 'esp&ce es t  b i sexu6e ,  elle n ' e s t  r ep r6 sen t~e  q u e  p a r  des  
~?~ p a r t h 6 n o g 6 n 6 t i q u e s  en  A m 6 r i q u e  d u  N o r d  e t  en  
E u r o p e .  

E n  1945 j ' a i  ~ pub l i6  u n e  6 rude  c o m p l 6 t e  des  condi -  
t i o n s  c h r o m o s o m i q u e s  d a n s  la  r ace  th61y toque ,  6 t u d e  
qu i  fu r  g r a n d e m e n t  faci l i t6e  p a r  l ' a n a l y s e  c y t o l o g i q u e  
d ' u n  ~ u n i q u e  a p p a r u  d a n s  mort  61evage. Apr~s  a v o i r  
suppos6  q u e  le n o m b r e  diplo~de 6 t a i t  6gal  ~ 40, j ' a r r i v a i  

la  conc lus ion  que  la  f o r m u l e  co r r ec t e  6 t a i t :  

~: 2 N  = 38 (36+2.X).  ~ :  2N = 37 ( 3 6 + x ) .  

E n  1945, ~ga lemen t ,  E.  SUOMALAINEN 2 p u b l i a  une  
b r~ve  c o m m u n i c a t i o n  su r  le m S m e  s u j e t :  n ' d t a n t  pas  
p a r v e n u  ~t o b t e n i r  des  cin~ses ovogon ia l e s  n o n  p lu  s que  
les d iv i s ions  de m a t u r a t i o n ;  n ' a y a n t ,  d ' a u t r e  p a r t ,  eu 
que  des  ~ ~ sa d i spos i t ion ,  SUOMALAINEN a d m i t  que  le 
n o m b r e  2 N  6 t a i t  6gal ~ 36. I n f l u e n c 6  a lors  p a r  le fa i t  
que  chez  u n e  esp~ce vois ine ,  Leucophwa maderw, 

# j l P -  e -  , ** < 
f f ~ _ ~  ' q b  ~ , . )  ....qllllo.....~)::S • 

! 2 

~ C  a,o0_,o SQ~ ..... lifo :::::i~., 

3 4" 5 

Pycnoscelus niger BRon. Fig. 1. - M6taphase spermatogoniale mon- 
trant 36 chromosomes. Fig. 2. - Mdtaphase spermatogoniale, rue de 
profil avec un 37 e chromosome non compris dans la plaque 6quato- 
rime, Fig. 3. - M6taphase II avec 17 dyades. Fig. 4. - M6taphase II 
abec 19 dyades (eas rare, le plus souvent Ia 19 e est en dehors de la 
plaque qui ne renferme ators que 18 dyades}. Fig. 5. - M6taphase II, 

de profil, montrant Ia dyade non incorpor6e. 
BOIYIN-ALLEN (fig. 1 et 2) OU FLEMMING (fig. 3--5) -FEVL6EN. 

MORSE (1909) a c o m p t 6  24 c h r o m o s o m e s ,  le cy to log i s t e  
f i n l a n d a i s  s u p p o s a  q u e  Pycnoscelus r e p r 6 s e n t a i t  une  
f o r m e  t r i p l o i d e  d6r iv6e  d ' u n e  race  b i s exu6e  do t6e  
p r o b a b l e m e n t  de  24 c h r o m o s o m e s .  L ' i n c o n t e s t a b l e  
c a r a c t ~ r e  g 6 o g r a p h i q u e  de  ta  p a r t h ~ n o g 6 n ~ s e  de 
Pycnoscelus s e r a i t  a ins i  c o n f i r m 6  p a r  la  po lyp lo id i e  de 
la  race  th61y toque .  No tons ,  en  p a s s a n t ,  que  SUOMA- 
LAINEN a ut i l i s6  p a r  ses r e c h e r c h e s  des  i n sec t e s  qui,  
c o m m e  les miens ,  p r o v e n a i e n t  du  J a r d i n  b o t a n i q u e  et  
de  la  Ma i son  des  c rocodi les  de  B e r l i n :  ta  d i f f6rence  
e n t r e  nos  d 6 c o m p t e s  ne  s a u r a i t  d o n c  6t re  a t t r i b u 6 e  
u n e  d i f f6rence  racia le .  

D a n s  m o n  t r a v a i l  de 1945, j ' a i  6 g a l e m e n t  env isag6  
l ' h y p o t h ~ s e  de la  t r ip lo id ie ,  ma i s  m o n t r 6  q u e  celle-ci 
6 t a i t  i n s o u t e n a b l e  p u i s q u e  l e d  ~ q u e  j ' a v a i s  61ev6 mon-  
t r a i t  une  m6iose a b s o l u m e n t  n o r m a l e .  J e  n ' e n  res ta i s  pas  
m o i n s  i n t r i g u 6  p a r  la  d i f f icul t6  qu ' i l  y a v a i t  A 6 t ab l i r  avec  
c e r t i t u d e  le n o m b r e  2 N  d a n s  u n  ma t6 r i e l  r 6 p n t 6  facile 
e t  d ' a i l l eu r s  t r~s  b i e n  fix6. 

1 R. MATTHEY, Rev. suisse Zool. 52, fasc. suppl. (1945). 
2 E. SUOMALAIr~EIq, Hereditas 31, 501 (1945). 


