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in  cases for  w h i c h  x is real .  W e  o b t a i n ,  t h e n ,  t h e  f o r m u -  
lae 2-5 .  

T h e s e  f o r m u l a e  a re  v a l i d  for  pa r t i c l e s  of s p h e r i c a l  
t o r m ,  in  w h i c h  case  x = 2 x, T h e y  are  v a l i d  also if t h e  
f o r m  is n o n - s p h e r i c a l ,  p r o v i d e d  t h e  p a r t i c l e s  a re  al l  ori-  
e n t e d  in t h e  s a m e  d i r ec t ion .  I f  t h e  pa r t i c l e s  a re  e l l ipsoids  
(ha l f  ax i s :  a, b, c) t h e  v a l u e  of x c a n  b e  o b t a i n e d  in a 
s im i l a r  m a n n e r  to  t h a t  used  ear l ie r  in  t r e a t i n g  t h e  case  
of r a n d o m  o r i e n t a t i o n  2. W h e n  a is p e r p e n d i c u l a r  to  t h e  
e l ec t rodes ,  t h e  so lu t i on  is:  

w h e r e  

2 -- abcLa 
a b c L  a 

O0 

L~ = (a-~+2) I / (a~+).) (b*+)0 (c~+~) " 
0 

T h e  F i g u r e  r ecords  x for  e l l ipsoids  of r e v o l u t i o n  of dif-  
f e r e n t  axis  ra t ios ,  a r r a n g e d  w i t h  t h e  axis  of r e v o l u t i o n  
e i t h e r  pa ra l l e l  w i t h  or  p e r p e n d i c u l a r  to  t h e  e lec t rodes .  
A l i m i t i n g  case  is t h a t  of c y l i n d e r s  a r r a n g e d  para l l e l  t o  
t h e  e lec t rodes ,  for  w h i c h  x = 1. 

I n  t h e  u l t r a h i g h  f r e q u e n c y  r a n g e  of p a r t i c u l a r  b io logi -  
c a l i n t e r e s t ,  t h e  ef fec t  of t h e  c o n d u c t a n c e s  is sma l l  a n d  
we h a v e  t h e n :  

,~da~ - c ( e ~ )  ( x + : ) ~ e ~  (~/a~-~l~)  
D (e ex) + ; (7) [D(e e~)]" 

C (e e~) 
ez/el ~ D (e e~) " (8) 

S ince  n o w  x d e p e n d s  o n  e,/~x o n l y  a n d  t h e r e f o r e  is 
real ,  t h e s e  f o r m u l a e  a re  v a l i d  a lso for  n o n - s p h e r i c a l  pa r -  
t ic les  of  r a n d o m  o r i e n t a t i o n .  F o r  e l l ipsoids ,  t h e  v a l u e  of  
x c a n  b e  c a l c u l a t e d  b y  m e a n s  of t h e  f o r m u l a e  g i v e n  
ea r l i e r  *, u s i n g  k2/k 1 = e2/e ~. T h i s  p a p e r  g ives  a lso n u m e r -  
ical  v a l u e s  of x in  g r a p h i c a l  f o r m  for  e l l ipsoids  of r o t a t i o n  
of d i f f e r e n t  axis  r a t i o s  a n d  d i f f e r e n t  v a l u e s  of k2[k x 

8~/81 . 

E x a m i n a t i o n  of  f o r m u l a e  (2) a n d  (3) wil l  s h o w  t h a t ,  
w h e t h e r  e,/~ r >< a J c q ,  e dec reases  a n d  a i n c r e a s e s  w i t h  
i n c r e a s i n g  f r e q u e n c y  (% a n d  ~ of t h e  t w o  p h a s e s  b e i n g  
t a k e n  to  be  i n d e p e n d e n t  of f r equency )  a n d  t h e  c u r v e s  
r e p r e s e n t i n g  (a/a1) n = oo/(a]al) n = 0 a n d  (e/~l) n = 0] 
(e/el) n = oo p l o t t e d  a g a i n s t  e,/e x (or alia1) for  a f ixed  
v a l u e  of a~/a~ (or e~/e~) h a v e  a m i n i m u m  a t  e,/e I ~ a j a r ,  
w h e r e  t h e  t w o  q u a n t i t i e s  a re  u n i t y .  (These  s t a t e m e n t s  
fo l low also d i r e c t l y  f r o m  t h e  wel l  k n o w n  t h e o r e m ,  t h a t  
t h e  l ines  of e lec t r ic  force t h r o u g h  a c o n d u c t i n g  h e t e r o -  
geneous  s y s t e m ,  a re  d i s t r i b u t e d  in  such  a m a n n e r  t h a t  
t h e  e n e r g y  c o n s u m e d  is m i n i m u m , )  W h e n  t h e  d i f f e rence  
b e t w e e n  e~/e~ a n d  a,/ax is n o t  v e r y  large,  t h e  e r r o r  r e su l t -  
ing  f r o m  c a l c u l a t i n g  t h e  e lec t r ic  c o n d u c t i v i t y  of  t h e  sus-  
pens ion  b y  m e a n s  of  f o r m u l a  (1), is t h e r e f o r e  r e l a t i v e l y  
small .  

I n  t h e  ea r l i e r  c a l c u l a t i o n s  ( f rom u l t r a h i g h  fre-  
q u e n c y  o b s e r v a t i o n s )  of t h e  i n t e r i o r  c o n d u c t i v i t y  of 
t h e  r e d  b l o o d  cell  a w h i c h  we re  c a r r i e d  o u t  in  t h i s  
m a n n e r ,  t h e  g r e a t e s t  d i f fe rence  b e t w e e n  ez/e x a n d  a./ax 
- - w h i c h  in  t h i s  case  r e p r e s e n t  t h e  r a t i o s  of r e s p e c t i v e l y  
d ie lec t r i c  c o n s t a n t s  a n d  c o n d u c t i v i t i e s  of cell i n t e r i o r  to  

t j .  C. 3IAXWELL, Treatise on Electricity and Magnetism (Claren- 
don Press, Oxford, 1937), p. 313. 

2 Iff. FRXCKE, Phys. Rev. ~4, 575 (t924); Physics I, 106 (1931). 
s B. RAJEWSKY and H. SCHWAS, Naturwissensehaften 86, 315 

(1948). - H. F. COOK, Nature 168, 9.47 (1951). 

t h o s e  of s u s p e n d i n g  f l u i d - w a s  o n l y  a b o u t  1 0 %  (for 
co rpusc l e s  in  p l a s m a ) ,  a n d  t h e  v a l u e s  g i v e n  r equ i r e  cor-  
r e c t i o n s  of less t h a n  2 %  f rom t h e  s t a n d p o i n t  of t h e  
p r e s e n t  t h e o r y ,  H.  FRICKE 

Wal ter  B .  J a m e s  Labora tory  of B iophys i c s ,  Biological  
Laboratory ,  Cold S p r i n g  Harbor,  N e w  Y o r k ,  M a y  8, .1952. 

Z u s a m m e n [ a s s u n g  

E s  wi rd  d a r a u f  h ingewiesen ,  da s s  die F o r m e l  

k - k~ k~ - k 1 

k + x k  1 = ~  k z + x k  1 

(k: d i e l e k t r i s c h e  K o n s t a n t e  bzw.  Le i t f i ih igke i t )  ffir die 
e l e k t r i s c h e n  E i g e n s c h a f t e n  e ine r  S u s p e n s i o n  s u c h  d a n n  
gil t ,  w e n n  die k k o m p l e x  s ind .  V e r s c h i e d e n e  A n w e n d u n -  
gen  d iese r  v e r a l l g e m e i n e r t e n  F o r m e l  w e r d e n  b e s p r o c h e n ,  
d ie  fi ir  e l e k t r i s c h e  M e s s u n g e n  a n  ze l l u l a r en  S u b s t r a t e n  
b fo log i sche r  H e r k u n f t  bet  U l t r a h o c h f r e q u e n z e n  y o n  I n -  
t e res se  s ind .  Diese  u m f a s s e n  S u s p e n s i o n e n  o r i e n t i e r t e r  
R o t a t i o n s e l l i p s o i d e .  I n  W e i t e r f i i h r u n g  f r i ihe re r  A r b e i -  
t e n  1 w e r d e n  K u r v e n  a n g e g e b e n ,  die x f/Jr so lche  S y s t e m e  
da r s t e l l en .  

1 I~. FRICKE, Phys. Rev. 24, 575 (1924); Physics 1, 106 (1931). 

S i g n i f i c a n c e  a n d  R e a r r a n g e m e n t s  of  Q u i n o l  
M o d e l s  o f  T y r o s i n e  M e t a b o l i t e s  1 

L a b i l e  m e t a b o l i t e s  in  t h e  b r e a k d o w n  of a m i n o  ac ids  
a re  of f u n d a m e n t a l  i n t e r e s t L  T h e  t r a n s f o r m a t i o n  of 
t y r o s i n e  to  h o m o g e n t i s i c  ac id  i n v o l v i n g  t h e  a p p a r e n t  
m i g r a t i o n  of a n  ace t i c  ac id  s ide  c h a i n  h a s  led t h e  b io-  
c h e m i s t s  to  t h e  a s s u m p t i o n  of a labile qu ino l  in termediate  
as e a r l y  as  1907 ~. T h e  o x i d a t i o n  of p - a l k y l p h e n o l s  w i t h  
CARO's ac id  offers  we l come  ana log ie s  to  t h e  b i o c h e m i c a l  
o x i d a t i o n  of t y r o s i n e .  W h e r e a s  u n d e r  n e u t r a l  c o n d i t i o n s  
(in t h e  p r e sence  of MgCOa) p -c reso l  is c o n v e r t e d  to  p- 
t o luqu ino l*  (yield,  5 - 1 0 % ,  pos s ib ly  some  o - h y d r o x y -  
l a t i o n  to  homo-catechol)  t h e  o x i d a t i o n  in ac id ic  m e d i u m  
(1.8N H , S O , )  6 l eads  d i r e c t l y  t o  t o l u h y d r o q u i n o n e  ( a b o u t  
15 %, n o  ca t echo l ) .  T h e s e  r e su l t s  p r o m p t e d  FRIEDMAN ~, 
NEUBAUER s, a n d  DAKIN 7 tO a t t e m p t  unsucces s fu l l y  t h e  
p r e p a r a t i o n o f q u i n o l s c o r r e s p o n d i n g  to  t y r o s i n e  (DAKIN), 
p - h y d r o x y p h e n y l p y r u v i c  (NEUBAUER) a n d  p - h y d r o x y -  
p h e n y l a c e t i c  ac ids  (FRIEDMANN, DAKIN). Our  o w n  ex-  

1 0~ the Mechanism o[ Oxidation. VII. Preceding paper in this 
series: Ber. dtsch, chem. Ges. 85, 3. H. W1ELANr~, Festschrift (1952). 

2 Cf, Paper V in this series: Exper, 8, 36 (1952). 
3 E. FrUEt)raANZ% Beitr. chem. Physiol. Pathol. 11, 304 (1908). - 

In 1901, E. MAvEtt [Dtsch. Arch. Klin. Med. 70, 443 (1901)] 
called attention to the similarity of the reaction tyrosine -9- homo- 
gentisic acid to the rearrangement of p4olylhydroxylamine to tolu- 
hydroquinone [E, I{AMBERGER, Ber. dtseh, chem. Ges. 28,245 (1895)], 
at a time when the isolation of the intermediate quinol had not been 
reported yet by BAIVlBERGER [Ber. dtsch, chem. Ges. 33, 3600 (1901)]. 

4 ]~. BAMBERGER, Ber. dtsch, chem. Ges. as, 2O28 (190"~). 
s T. I{UMAZI and R. *~VOLFFENSTEIN, Ber. dtsch, chem. Ges. J1, 

297 (1908). 
O. NEUBAUE~, Dtsch. Arch, Klin, Med. 95, 211 (1909). 

7 H. D. DAK~¢, j'. Biol. Chem. 8, 13 (1910). In the light of these 
precedents, it is surprising to find the following statement by DAKI~¢ 
in his book Oxidation and Reduction in the Animal Body (Longmans, 
Green & Co., London, New York, Toronto, 1922), p. 93 : "The Chemi- 
cal analogy for the wandering of the -CH2-CO-COOH group is 
lacking". The rccent findings by S. WEtmmosn and R. H. MILLI~G- 
TON, J. Biol. Chem. 175, 995 (1948) and by B. SCHEPEnTZ and S. 
GURIN, ibid. 180,663 (1949), using tyrosine labeled with C14 in various 
positions, are clear evidence of the intramolecular migration of the 
side chain. 
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Formula 

~k./R 

o/k/ /  

°O< 
CHACO0 0COCH:~ 

Compound 

V (R~CHa) 

VI (R =CHe-COOMe) 

Melting 
point 

42 o 

oil 

I I  (R~CH3) 

I I I  (R~CH~-C00Me)  

141-142 ° 

102-104 ° 

IR-Absorption 
(in microns} 

ester bands 

5.67-5.74 

5.74 

5"67 

5-66-5-72 

Conj. Conj. 
CO F 

5.98 

5-96 

5.88 

5.88 

t 
6.11 

6.11 

6.01 

6.0 

UV-Absorption 
...... (in EtOH) 

~. max (loge) 

236 m,u (4-16) (a) 

228 m #  (3.92) 

314 m/z (3-42) (b) 

312 m¢~ (2-76) 

(a) F. WESSEL~" IF. WESSELY and F. SINEL, Mh. Chemie. 81, 1055 (1950)] observed only end absorption with p-toluquinol acetate. The 
free p-toluquinol absorbs at somewhat shorter wave length: ~t max 227 m/~ (loge 4-13), el. J. LiFscHiwz et aL, Ree. Trav. chim. Pays-Bas 

48, 404 (1924). (b) F. WESSELY [F. WeSSELY and F. S~NW~:L, Mh. Chemic 81, 1055 1950)] gives Z max 31~ (loge 3.4). 

p e r i m e n t s  s h o w e d  a g a i n  t h e  d i f f i cu l ty  of o b t a i n i n g  s u c h  
qu ino l s  b y  BAMBERGER r e a r r a n g e m e n t  of t h e  p a r e n t  
h y d r o x y l a m i n o  d e r i v a t i v e s  or  b y  p e r a c i d  o x i d a t i o n  of 
t h e  s u b s t i t u t e d  pheno l s .  T h e  use of l ead  t e t r a a c e t a t e  in  
g lac ia l  ace t i c  acid ,  a m e t h o d  r e c e n t l y  i n t r o d u c e d  b y  
~,VEssELYL m a d e  i t  poss ib le  for  t h e  f i r s t  t i m e  to  p r e p a r e  
qu ino l s  w i t h  s ide c h a i n s  s u c h  as  R 1 = CH2-COOCH~,  e tc .  
M e t h y l  p - h y d r o x y p h e n y l a c e t a t e  u n d e r  t h e s e  c o n d i t i o n s  
g a v e  a b o u t  5 %  of t h e  o - q u i n o n e  o r t h o - d i a c e t a t e  I I I ,  

m.  p. 102-104  °, a n d  2 - 5 %  of t:he p - q u i n o l  VI .  T h e  com-  
p a r i s o n  of  t h e  c h e m i c a l  a n d  s p e c t r a l  d a t a  (Table)  shows 
t h e  a n a l o g y  b e t w e e n  t h e  q u i n o l  a c e t a t e s  f r o m  p-cresol  1 
a n d  t h e  c o r r e s p o n d i n g  c o m p o u n d s  f r o m  m e t h y l  p - h y -  
d r o x y p h e n y l  a c e t a t e .  T h e  a c t i o n  of ac id  o n  V I  w o u l d  be 
e x p e c t e d  to  r e s u l t  in  h y d r o l y s i s  of t h e  t w o  e s t e r  g roups  
a n d  in  r e a r r a n g e m e n t  t o  h o m o g e n t i s i c  ac id  ( IX) .  How-  
ever ,  w h e n  s u c h  a c i d - c a t a l y z e d  r e a r r a n g e m e n t s  were 
s t u d i e d  w i t h  t h e  s i m p l e r  c o m p o u n d s  V a n d  I I  u n d e r  

1 F. WESSELY and F. SINWEL, Mh. Chemie 81, 1055 (1950). 1 F. WESSELY and F. SIN%VEL, Mh. Chemie 81, 1055 (1950). 
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u n h y d r o u s  c o n d i t i o n s ,  n o v e l  m i g r a t i o n s  of a c e t o x y  g r o u p s  
were  o b s e r v e d .  

F o u r  t y p e s  of r e a r r a n g e m e n t s  c a n  n o w  be  d i s t i n -  
g u i s h e d  in  t h e  p - t o l u q u i n o l  a c e t a t e  ser ies :  

(1) A n  external addition of acetate anion t o  t h e  c a t i o n  
Vc  (ar i s ing  via V a  <--+ V b) b y  t h e  a c t i o n  of ace t i c  a n h y -  
d r ide  in a sul[uric acid-catalyzed THIELE reaction. T h e  
p r o d u c t  is ( s t a r t i n g  w i t h  V) d i a c e t y l  c resorc ino l  (XlII, 
l iqu id ,  y ie ld  a b o u t  70 %), h y d r o l y z e d  b y  b a s e  t o  c resor -  
cinol ,  m.  p, 106-107% i d e n t i f i e d  b y  ana lys i s ,  m i x e d  
m e l t i n g  p o i n t ,  a n d  I R - s p e c t r u m .  

(2) An  internal migration o] the ace/oxy group b y  t h e  
a c t i o n  of b o r o n  t r i f l uo r ide  in  e t h e r  i n v o l v i n g  a cycl ic  
c a r b o n i u m  i n t e r m e d i a t e  V d  r e m i n i s c e n t  of s i m i l a r  fn t e r -  
m e d i a t e s  in  r e p l a c e m e n t  r e a c t i o n s  in  w h i c h  c o m p l e x  
n e i g h b o r i n g  g r o u p s  p a r t i c i p a t e L  T h e  r e a c t i o n  p r o d u c t  
in  t h i s  case  is t h e  n e w  monoacetyl cresorcinol (XlI, yie ld  
70%) ,  m. p. 102-104  °, h y d r o l y z e d  to  c resorc inol .  

(3) H y d r o l y s i s  of t h e  p : q u i n o l  a c e t a t e  in  a q u e o u s  
acidic s o l u t i o n  fo l lowed b y  migration o] the atkyl group 
(Ve) l e a d i n g  to  t o l u h y d r o q u i n o n e  (vi i i )  or  to  h o m o -  
gen t i s i c  ac id  ( IX) .  

(4) H y d r o l y s i s  of t h e  p - q u i n o l  a c e t a t e  in  a q u e o u s  
alkaline m e d i u m  fol lowed b y  a benzilic acid type of rear- 
ra~;gement (VII a --> v i i  b) l e ad i ng  a g a i n  to  d e r i v a t i v e s  of 
h y d r o q u i n o n e  ( V I I I ,  I X ) .  

W h e n  t h e  o - q u i n o n e  or/ho-acetate (II) was d i s so lved  
in ace t i c  a n h y d r i d e  in  t h e  p r e s e n c e  of c a t a l y t i c  a m o u n t s  
of su l fu r i c  ac id  a t  r o o m  t e m p e r a t u r e  a n  e x o t h e r m i c  
THIELE r e a c t i o n  of  a n  u n u s u a l  k i n d  o c c u r r e d  y i e l d i n g t h e  
tri~cetyl pyrrogallol d e r i v a t i v e  I X ,  m.  p. 101.5.-102.5 °. 
One  of t h e  poss ib le  r o u t e s  in  th i s ,  as  we be l ieve ,  com-  
b i n e d  intra- a n d  intermolecular acetylation process is pic- 
t u r e d  in  t h e  h y p o t h e t i c a l  i n t e r m e d i a t e s  I Ia->IIe .  IV, 
on  ac id  hyd ro ly s i s ,  f u r n i s h e d  3 , 4 , 5 - t r i h y d r o x y t o l u e n e  
(m. p. 126=7 °) which ,  a f t e r  m e t h y l a t i o n  to  t h e  l iqu id  
3 , 4 , 5 - t r i m e t h o x y t o l u e n e ,  gave ,  o n  o x i d a t i o n  w i t h  po-  
t a s s i u m  p e r m a n g a n a t e  in  ace tone ,  t r i m e t h y l g a l l i c  ac id  
(m. p. 157 °) i d e n t i f i e d  b y  ana lys i s ,  m i x e d  m e l t i n g  p o i n t s  
a n d  i n f r a r e d  s p e c t r a .  

To summarize: p - q u i n o l  a c e t a t e s  c a n  r e a r r a n g e  t o  
h y d r o q u i n o n e  as wel l  as r e so rc ino l  d e r i v a t i v e s ,  o - q u i n o i d  
c o m p o u n d s  of t y p e  I I  t o  p y r r o g a l l o l  d e r i v a t i v e s ,  w h e r e b y  
no  c h a n g e  in t h e  s t a t e  of o x i d a t i o n  or  r e d u c t i o n  occurs .  
T h e  f o r m a t i o n  of t h e  o - q u i n o i d  c o m p o u n d  I I  f r o m  I w i t h  
lead t e t r a a c e t a t e  m a y  n o t  neces sa r i l y  go t h r o u g h  t h e  
ca t echo l  s t a t e  ~, a c o n s i d e r a t i o n  w h i c h  is s i g n i f i c a n t  for  
e n z y m a t i c  r e a c t i o n s  of a s i m i l a r  k ind ,  s u c h  as t h e  t r a n s -  
f o r m a t i o n  of 3 - h y d r o x y a n t h r a n i l i c  ac id  to  n iac in .  T h e r e  
3 , 4 - d i h y d r o x y a n t h r a n i l i c  acid,  c o n t r a r y  t o  p r e v i o u s  
c l a ims  3 is not t h e  i n t e r m e d i a t O ,  b u t  r a t h e r  t h e  o -qu i -  
n o i d  c o m p o u n d  (or a n  o p e n  a n a l o g %  

T h e  q u i n o l s  d e r i v e d  f r o m  p-creso l  a n d  h y d r o x y p h e n y l -  
a c e t a t e  were  n o t  m e t a b o l i z e d  b y  t h e  e n z y m e  p r e p a r a t i o n  
f rom r a t  l iver  6 as Dr .  LA D u  ~ f o u n d  out .  W e  c o m m e n t  on  

1 S. WINSTEIN, L. GOODMAN and R. BOSCIIAN, J. Amer. Chem. 
Soc. 72, 4669 (1950); Xl I  intern. Congr. of Pure and Applied Che- 
mistry, Abstracts 0rg. Chem., 436, September 1951, New York. Cf. 
S. WINSTEIN and R. E. BUCKLES, J. Amer. Chem. Soc. 65,613 (1943). 

2 Cf. J. N. SMITh, Biochem. Soc. Symposia, 5 15 (1950). 
13 K. MAKINO, F. ITOH, and K, NISH L Nature 167, 115 (t951). 
I L. M. HENDERSON', H. N. HILL, R. E. KOSKI, and I. M. WEIS- 

STOCK, Proc. Soc. Exp. Biol. Med. 78, 441 (1951). 
5 A. H. BOKMAN and B. S. SCnWEIOERT, Arch. Biochem. Biophys. 

33, 270 (1951). - Cf. A. BUTENANDT and H, G. SCHLOSSBERGER, Ber. 
dtseh, chem. Ges. 85, 565 (195~2). 

6 B. N. LA Du, Jr., and D. M. GREENBERG, J. Biol. Chem. 190, 
~45 (1951). 

7 We are indebted to Dr. LA Du for these tests. Assaying of 
further quinols is in progress. 

t h e  n e g a t i v e  r e s u l t  of s u c h  a t e s t  i n  t h e  s a m e  w a y  as  
FROMHERZ a n d  HERMANNS 1 d id  f o r t y  yea r s  ago.  O u r  
r e su l t s  on  t h e  p r e p a r a t i o n  a n d  r e a r r a n g e m e n t  of qu ino l s  
w i t h  v a r y i n g  side c h a i n s  d e r i v e d  f rom p h e n o l s  I [Rx = 
QH.,COCHa; C H 2 - C H ( N H A c ) C O O R ,  etc .]  will  be  re- 
p o r t e d  e l sewhere .  T h a t  s u i t a b l e  n e g a t i v e  cen t e r s  of s ide 
cha ins ,  s u c h  as e t h a n a m i n e ,  are  c a p a b l e  of a d d i n g  in-  
t e r n a l l y  to  t h e  o - q u i n o i d  a n d  p - q u i n o i d  s y s t e m s  I I  a n d  
V is k n o w n  f r o m  p r e v i o u s  w o r k  a n d  c o n s i d e r a t i o n s  2. 
T h e  loss  of  w a t e r  f r o m  a n  i n t e r m e d i a t e  s u c h  as X w o u l d  
l e ad  t o  a s y s t e m  X I  p r e s e n t  in  f l - e r y t h r o i d i n e  3 and ,  
p r e s u m a b l y  in  a s l i g h t l y  m o d i f i e d  form,  a lso i n  glio-  
t o x i n  4. Model  e x p e r i m e n t s  in  t h i s  d i r e c t i o n  are  in  pro-  
gress.  

B. WITKOP a n d  Miss SIDNEY GOODWIN 

National Institutes o/ Health, Washington Jd, D. C., 
J u l y  28, 1952. 

Zusammen/assung 

D e r  D u a t i s m u s  de r  o- u n d  p - H y d r o x y l i e r u n g ,  de r  b e i m  
T y r o s i n  in vivo b e o b a c h t e t  wird ,  1Asst s i ch  in vitro m i t  
B l e i t e t r a a z e t a t  n a c h  WESSELY a n  g e e i g n e t e n  p - s u b s t i -  
t u i e r t e n  P h e n o l e n ,  wie z u m  Beispie l  p - O x y p h e n y l e s s i g -  
s / iurees ter ,  d e m o n s t r l e r e n .  Die o- u n d  p - A z e t o x y l i e r u n g  
f i ih r t  zu A z e t a t e n  o- u n d  p - c h i n o i d e r  V e r b i n d u n g e n ,  die 
e ine  Ffi l le n e u a r t i g e r  s t tu ren-  u n d  b a s e n k a t a l y s i e r t e r  
intra- u n d  intermolekularer U m l a g e r u n g e n  zu D e r i v a t e n  
des  Resorz ins ,  H y d r o c h i n o n s  u n d  P y r r o g a l l o l s  zeigen.  

X K. FROMHERZ and L. HERMANNS, Z. Physiol. Chem. 91, 213 
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4 Unpublished results on the hydrogenation of gliotoxin by Dr. 
J. D. DUTCHER (as well as spectrophotometric observations) make 
the assumption of art aromatic ring in gliotoxin untenable. We are 
grateful to Dr. DUTCttER for the communication of his results as well 
as for stimulating discussions. 

T h e  P r e s e n c e  o f  5 - H y d r o x y t r y p t a m i n e  
in  t h e  V e n o m  of  Bufo marinas 

S e r o t o n i n ,  t h e  v a s o c o n s t r i c t o r  s u b s t a n c e  in  m a m -  
m a l i a n  s e r u m ,  h a s  r e c e n t l y  b e e n  i d e n t i f i e d  b y  RAPPORT, 
GREEN, a n d  PAGE I as  5 - h y d r o x y t r y p t a m i n e .  RAND a n d  
REID 2 h a v e  also s h o w n  t h a t  t h r o m b o c y t i n ,  t h e  h e m o -  
s t a t i c  a g e n t  in  p l a t e l e t s ,  is p r o b a b l y  5 - h y d r o x y t r y p t a -  
m i n e .  ERSPAMER a n d  OTTOL~NGHI 3 f o u n d  t h a t  e n t e r -  
a m i n e ,  w h i c h  se rves  as a local  h o r m o n e  in t h e  gu t ,  is 
a p p a r e n t l y  5 - h y d r o x y t r y p t a m i n e .  T h e y  h a v e  also f o u n d  
t h i s  s u b s t a n c e  in  m a n y  i n v e r t e b r a t e  sources .  

JENSEN a n d  CHEN 4 a n d  ~VIELAND 5, in  1934, e s t a b -  
l i shed  t h a t  v a r i o u s  N - m e t h y l  d e r i v a t i v e s  of 5 - h y d r o x y -  
t r y p t a m i n e  w h i c h  h a v e  c o n s i d e r a b l e  p re s so r  a c t i v i t y  
were  p r e s e n t  in  la rge  a m o u n t  in  t o a d  v e n o m .  5 - H y d r o x y -  

1 M. M. RAPPORT, A. A. GREEN, and I. H. PAOE, J. Biol. Chem. 
176, 1243 (1948). 

2 M. RAND and O. REID, Nature 168, 385 (1951). 
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