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Hydroxylation o~ 3-Methoxy-H 3 dopamineL T h e  de-  
p ro t e in i zed  i n c u b a t i o n  m i x t u r e  w h i c h  c o n t a i n e d  3 - m e th -  
o x y - H  a d o p a m i n e  as  a s u b s t r a t e  was  a d j u s t e d  to  p H  4 a n d  
t h e  a m i n e s  p r e s e n t  in  t h e  m i x t u r e  were  s e p a r a t e d  as  
p r e v i o u s l y  descr ibed% T h e  a c e t y l a t e d  a m i n e s  were  
c h r o m a t o g r a p h e d  in  t h e  B u s h  C s o l v e n t  s y s t e m  a n d  were  
s c a n n e d  for  r a d i o a c t i v e  zones. T w o  r a d i o a c t i v e  zones  
were  de t ec t ed .  One  r a d i o a c t i v e  zone h a d  t h e  s ame  m o b i l i t y  
as  a c e t y l a t e d  3 - m e t h o x y  dopamine ,  a n d  t h e  o t h e r  as 
a c e t y l a t e d  3 - m e t h o x y  n o r e p i n e p h r i n e .  T he  r a d i o a c t i v e  
zone  w i t h  t h e  s ame  m o b i l i t y  as 3 - m e t h o x y - n o r e p i n e p h r i n e  
was  e tu ted  a n d  d i lu t ed  w i t h  n o n - r a d i o a c t i v e  a c e t y l a t e d  
3 - m e t h o x y  n o r e p i n e p h r i n e  a n d  r e c h r o m a t o g r a p h e d  in t i le  
B u s h  C so lven t  sys tem.  Al l , the  r a d i o a c t i v i t y  was  f o u n d  to  
be  assoc ia ted  w i t h  a c e t y l a t e d  3 - m e t h o x y  no r ep i neph r ine ,  

Hydroxylation o/ Hydroxyamphetamine. T h e  a m i n e s  
p r e s e n t  in  t he  dep ro t e in i zed  i n c u b a t i o n  m i x t u r e  w h i c h  
c o n t a i n e d  h y d r o x y a m p h e t a m i n e  as a s u b s t r a t e  were 
a c e t y l a t e d  a n d  s u b s e q u e n t l y  c h r o m a t o g r a p h e d  in  t he  
B u s h  C s o l v e n t  sys tem.  A spo t  h a v i n g  t h e  s ame  RI  v a l u e  
a n d  y ie ld ing  t h e  s ame  color  w i t h  d iazo t i zed  su l fan i l ic  acid 
as  a u t h e n t i c  p - h y d r o x y p h e n y l  p r o p a n o l a m i n e  was  ob-  
t a i n e d  (Table) .  

Chromatographic separation of substrate from enzymatic formed 
fl-hydroxylated product 

Substrate Product Rf value Color reaction on 
paper 

Substrate Product Substrate Product 

Phenylcthyl phenyl- 0.63 a 0.55n brown blue 
amine ethanol 

amine (0¢- 
phenylfl- 
amino 
ethanol) 
8-methoxy- 0.9 b 0.4~ b -- -- 
H a norepi- 
nephrine 
dLp-hydroxy- 0.75 ~ 0.31 b red yellow 
~z-methyl- 
phenyl-fl- 
amino 
ethanol 

3-methoxy-H a 
dopamine 

dl-p-h ydro x y- 
~-methyI- 
phenylethyl- 
amine (p- 
hydroxy- 
amphetamine) 

The solvent system was butanol acetic acid water, 
The acetylated compounds were chromatographed in the 'C' 
solvent system of Bustle.  

The  in vitro f l - hyd roxy l a t i on  of p h e n y l e t h y l a m i n e ,  3- 
m e t h o x y  d o p a m i n e  a n d  p - h y d r o x y a m p h e t a m i n e  m a y  also 
occur  in vivo a n d  r e p r e s e n t  a n  i m p o r t a n t  m e t a b o l i c  p a t h  
for  these  c o m p o u n d s .  I t  is poss ible  t h a t  t h e  p h a r m a c o -  
logical  a c t i v i t y  of p h e n y l e t h y l a m i n e  a n d  p - h y d r o x y -  
a m p h e t a m i n e  is a r e s u l t  of t h e  f l - h y d r o x y l a t i o n  of t he se  
c o m p o u n d s  to t h e  c o r r e s p o n d i n g  h y d r o x y  de r iva t ives .  
I n  t h i s  c o n n e c t i o n  i t  m a y  be  i n t e r e s t i n g  to  r e p o r t  t h a t  r a t s  
p r e t r e a t e d  w i t h  ip ronaz id  and  t h e n  t r e a t e d  w i t h  p h e n y l -  
e t h a n o l a m i n e  or  w i t h  p h e n y l e t h y l a m i n e  show severe  ex- 
c i t a t ion .  

A l t h o u g h  t he  conve r s ion  of 3 - m e t h o x y  d o p a m i n e  to  3 
m e t h o x y - n o r e p i n e p h f i n e  occurs  t o  a lesser degree  t h a n  t h e  
c o n v e r s i o n  of d o p a m i n e  to n o r e p i n e p h r i n e  7 i t  is poss ible  
t h a t  some  of t h e  3 - m e t h o x y  n o r e p i n e p h r i n e  fo rmed  in vivo 
der ives  f rom the  3 - m e t h o x y  d o p a m i n e  a n d  n o t  as pre-  
v ious ly  a s s u m e d  on ly  f rom uo rep inephr ine .  

Since i t  h a s  been  p rev ious ly  s h o w n  t h a t  a m p h e t a m i n e  
l ike p - h y d r o x y a m p h e t a m i n e  i n h i b i t s  t he  conve r s ion  of 
d o p a m i n e  to  n o r e p i n e p h r i n e  s i t  m a y  be  a s s u m e d  the re fo re  
t h a t  a m p h e t a m i n e  is also a s u b s t r a t e  of d o p a m i n e  fl- 
oxidase.  

F ina l ly ,  t h e  p r e s e n t  f ind ings  show t h a t  a qu ino id  
s t r u c t u r e  is n o t  a r e q u i r e m e n t  for  enzymic  f l -hydroxyl -  
a t ion ,  a n d  there fore ,  in  i t s  b iogenes is  n o r e p i n e p h r i n e  need  
n o t  pass  t h r o u g h  a qu ino id  i n t e r m e d i a t e  as p r ev ious ly  
p o s t u l a t e d  9. 

Zusammen/assung. P h e n y l e t h y l a m i n ,  3 - M e t h o x y - d o p a -  
m i n  u n d  p - H y d r o x y a m p h e t a m i n  wer~en  d u r c h  D o p a m i n -  
f l-oxidase in die e n t s p r e c h e n d e  f l - H y d r o x y - V e r b i n d u n g  
u m g e w a n d e l t .  

M. GOLDSTEIN a n d  J.  F. CONTRERA 
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Laboratory, New York University College o/Medicine, New 
Yorh, May 2, 196 l. 
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1 6 - f l - M e t h y l p r e d n i s o n e  f r o m  H e c o g e n i n  

O n  t h e  bas i s  of r e c e n t  r epo r t s  1-3, we h a v e  s tud ied  a 
new  s y n t h e t i c  w a y  to  o b t a i n  17 -hydroxy-16f l -me thy l -5a -  
p r e g n a n e  d e r i v a t i v e s  in  o rde r  to  p r e p a r e  16fl-methyl- 
prednisone s t a r t i n g  f rom 5a-pregn-16-en-  3fl-ol- 11, 20-dione 
a c e t a t e  (I), eas i ly  ava i l ab le  f rom hecogen ine  4--6. 

C o m p o u n d  I was  m e t h y l a t e d  a t C - 1 6  b o t h  w i t h  d iazo-  
m e t h a n e  ( t h r o u g h  t he  i n t e r m e d i a t e  pyrazo l ine)  a n d  w i t h  
a new m e t h o d  ~,s. T h e  16-methyl-5~-pregn-16-en-3fl-ol- 
11, 20-dione a c e t a t e  t r e a t e d  w i t h  H 2 0  , in  a lka l ine  m e d i u m  
yie lded  t h e  16x, 17m-epoxy d e r i v a t i v e  (II) ,  m.p .  178-183 °, 
[ ~ ] D +  88-5° (CHC13), + 79.5° (d ioxane) ;  Anal. calc. for  
C2aHa204: C 73.3; H 8.95; f o u n d :  C 73.51; H 8.99. W h e n  
r eac t ed  u p o n  w i t h  p - to luenesu l fon ic  ac id  in benzene ,  I I  re- 
a r r a n g e d  i n to  16-methy lene-5~-pregnan-3f l ,  17m-diol- l l ,  
20-dione (III), m.p.  273-278 °, LaID -- 10"2° (CHaOI-I: CHCla 
1:1),  Anal. calc. for C22Ha204: C 73.3, H 8.95; f o u n d :  
C 73.30; H 8.81. H y d r o g e n a t i o n  of I I I  w i t h  5% p a l l a d i u m  

on  ca l c ium c a r b o n a t e  in  m e t h a n o l  g a v e  16f l -methyl -5a-  
pregnan-3f l ,  17a-diol-11, 20-dione ( I V ) ,  m.p .  260-266  °, 
[~]D + 71° (d ioxane) ;  Anal. calc. for  C2aHa404: C 72 .89 ;  
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H 9.45; found:  C 73.15; H 9.40. Unde r  sui table  experi-  
m e n t a l  condi t ions  (neutral  pH,  slow hydrogena t ion  rate) 
t he  fo rmat ion  of t he  16a-methyl - i somer  m a y  be com- 
p le te ly  avoided .  A chloroform suspension of IV,  in t he  
presence of a small  a m o u n t  of  methanol ,  was t rea ted  wi th  
b romine  and hydrobromic  acid to give 21-bromo-16~- 
methyl-5e-pregnan-3fl ,  17,¢-dio1-11,20-dione (V), m.p.  220  
to  223 °, [~]D + 90.1° (dioxane) ; Anal. calc. for C~2HsaBrO~: 
C 59.86; H 7.54; Br  18.1; found:  C 59.70; H 7.43; Br  18.38. 
Po tass ium ace ta te  in ref luxing ace tone  conver ted  V to 
16fl-methyl-5a-pregnan-3fl ,  17~, 21-triol-11, 20-dione 21- 
ace ta te  (VI), m.p.  223-227 °, ~a]r) + 95.8 ° (dioxane) ; Anal. 
catc. for C~4Ha80~: C 68.58; H 8.63; found:  C 68.06; 
H 8.54. Chromic  acid in acetone ~ or  chromic  anhydr ide  in 
acet ic  acid or  N-b romoace t amide  oxidized VI  to 16fl- 

CH2OR 
CH a ! 
I CO do 

I IX R = COCH s 
X R = H  

CO-CHzR I °---/~-I---J-oH R R 1 R~ 
III OH H =CH~ 
IV OH H fl-CHa 
V OH Br fl-CH a 
vr OH OCOCHa fl-CHs 
VII O OCOCH 3 fl-CH s 

me thy l -  5c¢-pregnan- 17 e, 21-diol- 3,11, 20-trione- 21-acetate  
(VII),  re.p. 210-213 °, [e]D + 120° (dioxane);  Anal.  cMc. 
for Cz4Hz~Os: C 68.9; H 8 . t9 ;  found:  C 68.3; H 7.82. Com- 
pound  V I I ,  when  t r ea t ed  wi th  b romine  i n  dioxane,  
y ie lded the  2 ,4 -d ibromo-der iva t ive  (VIII ) ,  which,  as 
crude product ,  was dehyd rob romina t ed  in d imethy l -  
fo rmamide  solut ion 1° to give 16fl-methylprednisone-2l- 
acetate (IX) ,  m.p.  224-229 °, [mID + 210° (dioxane);  

)'max. 238 mbt , ~lWi cm % 358 (methanol) .  I X  was de-ace ty la ted  
by  conven t iona l  me thods  to 16fl-methylprednisone (X), 
m.p. 200-205 °. [~3D + 200° (dioxane), E 1% cm 416 a t  239 m ~  
in methanol .  I X  and X are  ident ica l  wi th  au then t i c  
specimens.  

Zusammen/assung. Es wird fiber die Hers te l lung  des 
16-Methylprednisons ber ich te t ,  welche yore  Hecogen~n 
ausgehend tiber ca. 15 S tufen  durchgef i ih r t  wird.  Als 
wicht ige Zwischenstufe  t r e t en  5a-Pregn-16-en-3f l -ol - l l ,  
20-dion-Aceta t  und 16-Methylen-5x-pregnan-3fl,17c¢-diol- 
11,20-dion auf:  le tz teres  wird durch  eine stereospezif ische 
ka ta ly t i sche  R e d u k t i o n  in das en tsprechende  16fl-MethyI- 
de r iva t  umgewandel t .  

G. G. NATHANSOHN, G. WINTERS, and E.  TESTA 
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June 26, 1961. 

9 K. BO',VDEN, I. M. HEILBROU, E. R, H. JONES, and B. C. L. 
WEEDOt% J. chem. Soe. 1946, 39. 

19 R. JOLY, J. ~VARNANT, G. NOMINI~, and D. BERTIlV, Bull. Soc. 
chim. Ft. [5] 15, 366 (1958). 

C o n v e r s i o n  of  1 7 a - H y d r o x y p r e g n e n o l o n e  
t o  C o r t i s o l  

In  the  c o m m o n l y  accepted  scheme of adrena l  cor t icoid 
biosynthesis ,  cort isol  is considered to arise f rom the  con- 
vers ion of pregnenolone  (3fl-hydroxy-pregn-5-en-20-one) 
to  progesterone,  which is t h e n  successively hyd roxy l a t ed  
to cortisot.  I t  has been demons t r a t ed  1, however ,  t h a t  
pregnenolone can undergo ini t ial  17~-hydroxylat ion,  re- 
sul t ing in the  format ion  of 17a-hydroxypregnenolone,  and 
this  p roduc t  has  been isolated f rom dog adrena l  ve in  
blood a. I t  has  been proposed a t h a t  17~-hydroxypregnen-  
otone is the  precursor  of dehydroep iandros te rone  (DHA),  
e i ther  in the  adrena l  or  elsewhere, and this  convers ion has 
been shown to  occur  in a pa t i en t  wi th  adrena l  cancer  4 and 
in pa r t i cu la te  f ract ions  of beef  ad rena l  and tes t i sL W e  
h a v e  examined  the  metabo l i sm of 17a-hydroxypregnen-  
olone and have  {ound t h a t  i t  is conver ted  to 17a-hydroxy-  
progesterone,  l l -deoxycor t i so l  and  cort isol  by  adrena l  
slices f rom the  human ,  gu inea  pig and rat .  

Experimental. 17~-hydroxypregnenolone-7-H ~ (New 
E n g l a n d  Nuc lea r  Corp.) was d i lu ted  wi th  s table  17~- 
hydroxypregneno lone  and ch roma tog raphed  in the  
sys tem to luene /propylene  glycol. Mater ia l  f rom the  ma jo r  
peak  conta ined  93% of t he  r ad ioac t i v i t y  and had  a 
specific a c t i v i t y  of 2.9 x 10 s cpm/mg.  Pregnenolone-7-H a 
(New Eng land  Nuclear  Corp.) was di lu ted wi th  s table 
pregnenolone  and ch romatographed  in the  s y s t e m  Bush 
B 3. The  m a j o r  peak  conta ined  89% of the  r ad ioac t iv i t y  
and  had a specific a c t i v i t y  of 1.8 × 108 cpm/mg.  T r i t i u m  
and C ~ count ing  were per formed in the  Packa rd  Tr i -Carb 
Scint i l la t ion spec t romete r  a t  an app rox ima te  eff iciency 
of 15% for t r i t i um and  809' 0 for carbon ~4. 

Incuba t ions  were per formed in p H  7.4 sa l ine-phosphate  
buffer  6 for 3 h under  air a t  37°C. The  h u m a n  adrenals  
were  ob ta ined  f rom two w o m e n  undergoing  ad rena l ec tomy  
for breas t  cancer.  The  ra ts  and guinea pigs were kil led by  
decapi ta t ion ,  

H u m a n  adrenal  slices wi th  to ta l  weights  of 3.1 g and 
5.5 g were incuba ted  wi th  5.2 × 108cpm and 1.3 x 10 v c p m  
respec t ive ly  of 17a-hydroxypregnenolone .  S imi lar ly  3.1 g 
of slices were incuba ted  wi th  2.8 × 108 cpm of pregnen-  
olone. A to ta l  of 504 mg of guinea pig adrenal  slices and 
374 mg of ra t  adrena l  slices were each incuba ted  wi th  
5.2 X l0  s cpm of 17~-hydroxypregnenolone.  Af te r  incu- 
ba t ion ,  200 7 of the  fol lowing s teroids  were added :  
cortisol,  l l -deoxycor t i so l ,  17u-hydroxyprogesterone,  pro-  
gesterone,  cor t icoster0ne and D H A .  The con ten t s  of the  
flask were ex t rac ted  w~th 80% acetone,  de fa t t ed  in cold 
70% methanol ,  and par t i t ioned  be tween  hexane  and 70% 
methanol .  The  3f l-hydroxysteroids  were separa ted  wi th  
digitonin.  The  non-dig i tonin-prec ip i tab le  steroids were 
in i t ia l ly  c h r o m a t o g r a p h e d  in ch loroform]formamide .  
Posi t ion of  t he  compounds  was de te rmined  by  U V  ab-  
sorp t ion  and the  Z i m m e r m a n  react ion,  and r ad ioac t iv i t y  
by  scanning on a Ba i rd -Atomic  s t r ip  scanner.  Ev idence  
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