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Fig. 2. The  effect of ca t ions  on t he  reac t iva t ion  by  i soni t rosoace tone  (o.oo4M) a t  p H  7.8 and  25 ° o5 
e r y t h r o c y t e  ChE  inhib i ted  wi th  T E P P .  [] KCI, [] K~SO 4, O NaC1, • Na2SO4, A NH4C1, 

A l t h o u g h  reac t iva t ion  by  i soni t rosoace tone  is also accelera ted by complex  fo rma t ion  2, t he  
fo rma t ion  of th i s  complex  does no t  involve  t he  anionic  si te  on the  enzyme,  in wh ich  case t he  s lowing 
down of r eac t iva t ion  due  to cat ions,  found  wi th  pyr id ine-2-a ldox ime  meth iodide ,  would  no t  
necessar i ly  be expected .  I n  fact,  Fig. 2 shows  t h a t  cat ions,  ins t ead  of r e t a rd ing  reac t iva t ion  by  
isoni t rosoacetone,  m a r k e d l y  acce]erate it. A s imilar  accelera t ion due  to ca t ions  is found  w h e n  
p i co l inhydroxamic  acid is used  as a reac t iva tor .  This  difference be tween  posi t ive ly  charged  and  
u n c h a r g e d  reac t iva to r s  is cons i s t en t  wi th  the  belief ~ t h a t  t h e y  form complexes  a t  different  s i tes  on 
t he  p h o s p h o r y l a t e d  enzyme.  However ,  no sa t i s f ac to ry  exp l ana t i on  can  be offered w h y  t he  ra te  of 
r eac t iva t ion  by  u n c h a r g e d  reac t iva to r s  should  be g rea t ly  increased in t he  presence  of electrolytes .  

A c k n o w l e d g e m e n t  is m a d e  to t he  Control ler  of H.M. S ta t ione ry  Office for permiss ion  to 
pub l i sh  th i s  paper .  
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Isolation of 2-methoxyoestrone from the urine of pregnant women 

KRAYCHY AND GALLAGHER 1 h a v e  recen t ly  repor ted  t he  isolat ion of 2 - m e t h o x y o e s t r o n e  f rom the  
u r ine  of h u m a n  sub jec t s  following t he  a d m i n i s t r a t i o n  of oes t radiol - i7 /~- i6  14C. This  f inding h a s  
been conf i rmed b y  ENGEL e/al .  2. I n  t h e  courso of our  own s tud ies  on u r i n a r y  oes t rogen  metabof i tes ,  
t h e  s ame  c o m p o u n d  ha s  now been isolated f rom t h e  u r ine  of p r e g n a n t  women ,  and  obse rva t ions  
of some  in t e re s t  h a v e  been m a d e  concern ing  i ts  behav i ou r  in t h e  Kobe r  react ion.  

P re l imina ry  e x p e r i m e n t s  were carr ied  ou t  on s y n t h e t i c  2 - m e t h o x y o e s t r o n e  generous ly  
suppl ied  b y  Dr.  T. F.  GALLAGHER of t he  S l o a n - K e t t e r i n g  Ins t i t u t e ,  New York.  
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In  the Kober  reaction carried out  by  the procedure of BROWN a as modified by BAULD 4, 
using the la t ter ' s  "oestriol  reagent" ,  2-methoxyoest rone gave an immediate orange-pink colour 
in the first stage of the  reaction which changed to red after  20 rain heating. In  the second stage 
of the reaction the colour changed to a purple-pink,  which showed a ra ther  fiat absorpt ion 
m a x i m u m  between 545 and 550 m#  (c]. oestriol and oestrone, max. at 512.5 m/~). 

Good separat ion of 2-methoxyoest rone f rom oestrone was achieved by  chromatography  on 
a Celite column using the solvent sys tem 7 ° % (v/v) methanol  in water /3o % (v/v) benzene in 
n-hexane.  

The s tar t ing mater ia l  for the isolation was ketonic-phenolic material  f rom 700 1 of enzymicatly 
hydrolysed late pregnancy urine prepared as described by  MARRIAN e/ al. ~. The fraction of this 
containing oestrone and less "po la r"  ketonic phenols  had been previously separated on a Celite 
column in the sys tem 7 ° % (v/v) methanol  ill water /2o % (v/v) n-hexane in benzene. This fraction 
was chromatographed  on Celite using the sys tem 7 ° % (v/v) methanol  in water/3 o % (v/v) benzene 
in n-hexane. Those por t ions  of the eluate which gave a Kober  reaction suggestive of the presence 
of 2-methoxyoest rone were combined and yielded 94 mg of a b rown oil. On leaching this with 
a small volume of acetone at  - - 2 0  ° about  io mg of a white  crystalline substance was obtained. 
This gave a negative Kober  reaction and was not  fur ther  investigated. The material  soluble in 
cold acetone was chromatographed  on AlzO 3 (acid washed;  act ivated by  heat ing at 14 o°) using 
benzene-hexane, benzene and acetone-benzene for elution. The fractions richest in the 2-methoxy- 
oestrone-like Kober  chromogen were combined and recrystallized twice f rom methanol  at - - 2 o  '~, 
when 2.1 mg of a white  crystalline product ,  m.p.  183-184 ° (uncorr.), was obtained. A fur ther  
2.1 mg of mater ia l ,  m.p.  182-183 °, was  obtained f rom the mothe r  liquors. The infrared spec t rum 
on a sample of the product  was kindly determined by  Dr. T. F. GALLAGHER who reported tha t  
i t  was  "identical  in all respects wi th  t ha t  of 2-methoxyoes t rone" .  

The au thors  are grateful to the  Medical Research Council for a grant  f rom which the expenses 
of this  work  were defrayed. 
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Studies of  hemins  a 1 and as* 

Several studies 1-11 have shown tha t  it is possible to cleave the heroin from cytochrome a compo- 
nents  of muscle and ext rac t  it into organic solvents. There was, however,  no complete agreement  on 
the propert ies  of the compounds  isolated. NEGELEIN 7 indicated t ha t  the c ryptohemin  he had 
isolated, the  reduced pyridine hemochromogen  of which had absorpt ion  bands at 582 and 533 m/,, 
was  an art ifact  derived f rom protohemin.  In  a reinvestigation and extension of these studies, 
ROCHE AND BENEVENT 8 concluded t h a t  a p igment  wi th  absorpt ion  max ima  in the same positions as 
those of NEGELEIN'S cryptohemin,  is the compound first extracted from hear t  muscle, and fur ther  
t h a t  this compound  can give rise during isolation to a hemin wi th  a single absorpt ion  band  in the 
visible region at  587 m#.  

Recent  work  D, 10, 11 has  positively identified a hemin wi th  absorpt ion  peaks at  43 ° and 587 m#  
as a po rphyr in  compound  which could be derived f rom cytochromes a and a v LEMBERG and co- 
workersX~, la, 14 also invest igated the c ryptohemin  and concluded tha t  is was not  derived f rom 
protohemin,  but ,  because of the  low concentrat ion in which it was  found, decided tha t  it was not  
the prosthet ic  group of either cytochrome a or a 3. MORRISON AND STOTZ 1° were able to isolate two  
heroins from a purified cyotchrome a and a 3 preparat ion.  These heroins were labeled a 1 and ai. I n  
our  earlier repor ts  it was  indicated t ha t  the spectra  of these two compounds  were similar. In  the 
present  s tudy,  wi th  the  aid of a new paper  chromatographic  method 15, it became evident t ha t  there 
was  cross-contaminat ion of the  two components  on the column. The new technique permi t ted  us to  

* This research was suppor ted  in pa r t  by  the  Life Insurance  Medical Fund,  Grant  No. G 56-45, 
and by  the  Nat ional  Hear t  Ins t i tu te ,  U.S. Public Heal th  Service, Gran t  No. 1322. 


