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Group 1 2 3 4 

Administered material 0 medium with medium after incubation medium after incubation of 
fraction HHg+I of hypophyses without hypophyses with HHa+ 1 

HH0+t 
Number of tests 16 14 14 15 
Concentration of fraction HHg+ x in the medium -- 1 cmaJ3,3 em a 0 1 cma/3.3 cm a 
Total dose of tested material in cm s 0 2 2 2 
Mean weight of adenohypophyses incubated -- -- 6.6 6.6 
in 1 cm a medium in mg 

% of the dose of radio-iodine found in the 
thyroid gland. Means 4- a m 

0.9 + 0.I0 1.3 4- 0.18 2.2 :J~ 0.38 5.1 :[2 0.87- 

Comparison of groups 3 and 4 by Fisher's t-test: p < 0.01 

K r e b s - R i n g e r - p h o s p h a t e  and  3 cm 3 f rac t ion HH0+ 1 (second 
contro l  group) ;  (3) 14 h y p o p h y s e c t o m i z e d  ra t s  rece ived 
four  doses of 0.5 cm 3 of m e d i u m  A (after i ncuba t i on  of t h e  
h y p o p h y s e s  w i t h o u t  f rac t ion  HH,+I ) ;  (4) 15 h y p o p h y s e c -  
t o m i z e d  ra t s  rece ived four  doses  of 0.5 cm 3 of m e d i u m  B 
(af ter  i n c u b a t i o n  of t he  h y p o p h y s e s  w i t h  f rac t ion  HHg+~). 

I h a f te r  t he  las t  in jec t ion  4 ~C of carr ier- f ree  Nalat I  was  
admin i s t e r ed  to  each  r a t  subcu taneous ly .  24 h a f t e r  t h e  
a d m i n i s t r a t i o n  of radio- iodine,  the  ra t s  were  killed by  
e the r  anaes thes ia ,  t he  t hy ro id  glands  were  r e m o v e d  and  
the i r  r ad ioac t i v i t y  was  measured  by  Geiger-Miiller counter .  
The a c t i v i t y  of each  thy ro id  was expressed  as a per-  
cen tage  of t h e  radio- iodine  dose admin i s t e r ed ,  a mode l  of 
t h e  r a t  t h y r o i d  con ta in ing  4 ~C Na131I be ing  used as t he  
ind ica to r  of 100% accumula t ion .  

The  resu l t s  are  s h o w n  in the  Table .  The  rad io- iodine  
u p t a k e  in ra t s  of  g roup  2 was  n o t  s t a t i s t i ca l ly  d i f fe ren t  
f rom group  1, ind ica t ing  t h a t  no T S H  was  p r e sen t  in 
f rac t ion  HHD+ v Af t e r  t he  admin i s t r a t i on  of m e d i u m  A 
(af ter  i ncuba t ion  of t he  a d e n o h y p o p h y s e s  Without  f rac t ion  
HHg+~), t he  radio- iodine  u p t a k e  doubled,  ind ica t ing  some 
release of T S H  in to  t h e  medium.  Af te r  t he  a d m i n i s t r a t i o n  
of m e d i u m  B, a subs t an t i a l  e leva t ion  in t hy ro id  radio-  
iodine  u p t a k e  was  regis tered ,  id inca t ing  an  a t  leas t  two-  

fold increase  in T S H  release in to  t he  m e d i u m  in the  
presence  of f rac t ion  HHs+ 1. I t  appears ,  therefore ,  t h a t  
f rac t ion  HHg+ 1 s t i m u l a t e d  the  release of T S H  f rom ra t  
a d e n o h y p o p h y s i a l  t i ssue  in vitro. This  is in a g r e e m e n t  w i th  
our  p rev ious  resul ts  on  t h e  e f fec t  of t h e  original  non-  
p r o t e i n  f r ac t ion  H H  9 on  T S H  release  f rom a d e n o h y p o -  
phys ia l  au tog ra f t s  in vivo s. F u r t h e r  work  is n e e d e d  to  
p rove  the  specif ic i ty  of th is  r eac t ion  and  to  t e s t  w h e t h e r  
on ly  releasd or also the  p roduc t i on  of T S H  is inf luenced.  

Zusammen/assung. Die e lek t rophore t i sch  isolierte F rak -  
t ion  des h y p o t h a l a m i s c h e n  E x t r a k t e s  e rhSh t  in vitro die 
Sekre t ion  des  t h y r e o t r o p e n  H o r m o n s  aus der  A d e n o h y p o -  
p h y s e  de r  R a t t e  in der  K r e b s - P h o s p h a t - R i n g e r l 6 s u n g  m i t  
300 m g %  Glukose.  Die F r a k t i o n  se lbs t  bes i t z t  ke ine  T S H -  
Wirkung .  
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I n f l u e n c e  o f  t h e  S t r u c t u r e  o f  the  N - t e r m i n a l  
E x t r e m i t y  o f  a - M S H  o n  the  M e l a n o p h o r e  

S t i m u l a t i n g  A c t i v i t y  o f  t h i s  H o r m o n e  

W e  h a v e  fo rmer ly  r epo r t ed  z,~ the  t o t a l  syn thes i s  of 
~-MSH3.L W h e n  c o m p a r e d  w i t h  n a t u r a l  hog  u -MSH 5, 
our  s y n t h e t i c  mate r ia l  has  shown  t h e  same  m e l a n o p h o r e  
s t imu la t ing  a c t i v i t y  b y  b o t h  the  in vivo 6 a n d  t h e  in vitro 7 
assays  s,9' t he  s ame  kinet ics  of deg rada t i on  b y  chym o -  
t r y p s i n  and  b y  t ryps in ,  a n d  the  s ame  c h r o m a t o g r a p h i c  
and  e lec t rophore t ic  behav iou r  unde r  a va r i e t y  of con- 
di t ions,  t h u s  def in i te ly  p rov ing  i ts  comple te  i den t i t y  w i th  
t he  n a t u r a l  p roduc t .  W e  have  also found  t h a t  our  syn-  
t he t i c  p r o d u c t  loses i ts  biological  a c t i v i t y  u n d e r  the  act ion 
of h y d r o g e n  p e r o x y d e  a n d  regains  i t  a lmos t  comple te ly  b y  
subs id ia ry  t r e a t m e n t  w i t h  cys te ine  or  thioglycotl ic  acid ~°. 

This  successful  syn thes i s  of  u -MSH opened  t h e  w a y  for 
ob ta in ing  s y n t h e t i c  ana logues  of th i s  hormone .  B y  
following a s cheme  of syn thes i s  s imilar  to  t h a t  one  we 
used for  ~-MSH, we h a v e  p r epa red  the  th ree  s t ruc tu ra l  
analogues  (A, B, and  C) men t ioned  in the  Table,  in order  
to  inves t iga te  the  inf luence of the  s t ruc tu re  of the  N-  
t e rmina l  e x t r e m i t y  on the  biological p roper t i e s  n .  

1 R. A. BoIsso~r~AS and ST. GUTTMANN, Abstracts of Communi- 
cations of the 4th international Congress of Biochemistry (Vienna, 
1--6 Sept. 1958). Abstracts Nr. 1-3 (Pergamon Press Ltd.). 
ST. GUTTMANN and R, A. BoIsor~t~As, Helv. chim. Acta 42, 1257 
(1959). 
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national Congress of Pure and Applied Chemistry (August 20 to 
September 6, 1959, Munich), Abstract B 230, and at the 2nd 
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U s i n g  t h e  d i c y c t o h e x y l c a r b o d i i m i d e  m e t h o d  ~,  we con-  
densed  C B O - S e r - T y r - S e r - M e t - G l u ( O B z ) - O H  13,14 w i t h  H -  
H i s -Phe -Arg -Try -Gly - ( , -CB O )  Lys-Pro-Vat-NH2XSin ace to-  
n i t r i l e / d i m e t h y l f o r m a m i d e  2 :1  t o  C BO - Se r - T y r - Se r - Me t -  
Glu (OBz) -Hi s -Phe-Arg-Try-Gly - (e -CBO)Lys -Pro -VaI -NHz  
(85%.  yield .  M.p .  160 ° . Ana lys i s  ca l cu la t ed  for  
CgsH12sO22NzxSCl: C 58.3; H 6.3; O 17.5; N 14.6; S 1.6. 
F o u n d :  C 59.2; H 6.5; O 17.2; N 14.3; S 1.7. K = 15 in 
t h e  s y s t e m  sec -bu t ano l / t r i ch l o r ace t i c  a c i d / w a t e r  200: 1:200. 
U V  s p e c t r u m :  2ms x = 282 m[z (logs = 3.83), 292 m~z (logs 
= 3.70). A m i n o  acid  c o m p o s i t i o n :  Ser~.~ Tyro. o Metx. 0 
Glux.o His0.~ PheL 0 Argo. ~ GlYsa Lysx, ~ Valx.~). 

Scission of t h e  p r o t e c t i n g  g roups  was  accompl i shed  b y  
pass ing  a c u r r e n t  of d r y  h y d r o g e n  b r o m i d e  i n to  a so lu t ion  
of t h e  p r o t e c t e d  t r i d e c a p e p t i d e  in t r i f luoroace t i c  ac id /d i -  
e t h y l p h o s p h i t e / m e t h y l e t h y l s u l f i d e  4 : 1  : 1 ~, Af t e r  purif i -  
c a t ion  b y  a c o u n t e r c u r r e n t  d i s t r i b u t i o n  of 381 t r ans fe r s  
(K  = 1.6) in  t h e  s y s t e m  sec -bu tano l / t r i f l uo roace t i c  acid[  
w a t e r  200 : 1 : 200, H - S e r - T y r - S e r - M e t - G l u ( O H ) - H i s - P h e -  
A r g - T r y - G l y - L y s - P r o - V a l - N H  2 ( =  ana logue  A) was ob-  
t a i n e d  in a n  h o m o g e n e o u s  s t a t e  (61% yield),  as p r o v e d  b y  
p a p e r  c h r o m a t o g r a p h y  1~ (Rf  M = 0.22. RIp = 0.10. R f  A = 
0.25) a n d  p a p e r  e lec t rophores i s  ~s, (E~.~ ~= 1.1 Glu ,= 1.4 
T r y  = 0.7 His.  Es. s = 0.8 His  = 2.1 Try)  a f t e r  r e v e l a t i o n  
b y  t he  n i n h y d r i n ,  b r o m p h e n o l b l u e ,  ch lo r ine -s ta rch- iod ide ,  
Fo l in  a n d  S a k a g u c h i  reagentsXL T h e  t r idecapept i .de  was  
e n t i r e l y  d iges ted  b y  l euc ine -aminopep t idase ,  g iv ing  t he  
c o m p o s i n g  a m i n o  acids  in  t h e  expec t ed  rat io .  I t  e x h i b i t e d  
1[15 of t h e  m e l a n o p h o r e  s t i m u l a t i n g  a c t i v i t y  of ~ -MSH s,*, 
b u t  no  u n e q u i v o c a l  A C T H  act iv i ty ,  was  de t ec t ed  e i t h e r  i n  
vitro o,xs or  i n  vivo°,~L 

C o n d e n s a t i o n  of CBO-Ser -Na  20 w i t h  H - Me t - G l u ( O Bz) -  
O H  xa a f forded  C B O - S e r - M e t - G l u ( O B z ) - O H  (49% yield.  
M.p .  116 °. [¢~]~ = - - 1 1  ° (me thano l ) ,  - - 25  ° (d ime thy l -  
fo rmamide ) .  Ana lys i s  ca l cu l a t ed  for  C~sHaaOoNaS : C 57.1 ; 
H 6.0; O 24.4; N 7.1; S 5.4. F o u n d :  C 57.3; H 5.9; 
O 24.7 ; N 6.9; S 5.5). Th i s  t r i p e p t i d e  was  c o n d e n s e d  w i t h  
H - H i s - P h e - A r g - T r y - G l y -  (e-CBO) L y s - P r o - V a l - N H ,  ~ b y  
d i e y c l o h e x y l c a r b o d i i m i d e  in  a c e t o n i t r i l e / d i m e t h y l f o r m -  
a m i d e  2 :1  to  C B O - S e r - M e t - G l u ( O B z ) - H i s - P h e - A r g - T r y -  
GIy - (~ -CBO)Lys -P ro -Va l -NH,  (72% yietd.  M.p .  178 °. 
Ana lys i s  c a l c u l a t e d  for  Cs~Hn2OxsN~,SCt: C 58.4; H 6.4; 
N 15.1; S 1.8. F o u n d :  C 58.7; H 6.5;  N 15.0; S 1.8. 
[a]D ~ = -- 36 ° (me thano l ) ,  -- 25 ° ( d ime thy l fo rmamide ) ) .  

Scission of t h e  p r o t e c t i n g  g roup  of a f i r s t  p o r t i o n  of t h e  
p r o t e c t e d  e n d e c a p e p t i d e  was  effected b y  pas s ing  a c u r r e n t  
of d r y  h y d r o g e n  b r o m i d e  i n to  a so lu t ion  of t h i s  p e p t i d e  in  
¢r i f luoroacet ic  a c e t i c / d i e t h y l p h o s p h i t e / m e t h y l e t h y l s u l f i d e  
4 :1  : 12. A f t e r  pu r i f i c a t i on  b y  c o u n t e r c u r r e n t  d i s t r i b u t i o n  
(K  = 4.0) in  t h e  s y s t e m  s e c - b u t a n o l / t r i c h l o r a c e t i c  acid[  
w a t e r  2 0 0 : 1 : 2 0 0 ,  H - S e r - M e t - G l u ( O t l ) - H i s - P h e - A r g - T r y -  
G ly -Lys -P ro -Va t -NH~ ( =  ana logue  13) w as  o b t a i n e d  in  a 
h o m o g e n e o u s  s t a t e ,  as  p r o v e d  b y  p a p e r  e lec t rophores i s  
(Ex. a = 0.7 H i s  = 1.1 Glu  = 1.4 T r y ;  E~. s = 0.7 His)  a f t e r  
r e v e l a t i o n  b y  t h e  n i n h y d r i n ,  b r o m p h e n o l b l u e ,  ch lor ine-  
s t a rch- iod ide ,  Fo l in  a n d  S a k a g u c h i  reagents~L T h e  endeca -  
p e p t i d e  e x h i b i t e d  a m e l a n o p h o r e  s t i m u l a t i n g  a c t i v i t y  s 
a m o u n t i n g  to  on ly  1/100 of t h a t  of 0~-MSH a n d  n o  un -  
equ ivoca l  i n  vitro A C T H  a c t i v i t y  is. 

Scission of t h e  p r o t e c t i n g  g roups  of  a second  p o r t i o n  of  
t he  p r o t e c t e d  e n d e c a p e p t i d e  was  accompl i shed  b y  pass ing  
a c u r r e n t  of d r y  h y d r o g e n  b r o m i d e  in  a so lu t ion  of t h i s  
p e p t i d e  in  acet ic  a c i d / d i e t h y l p h o s p h i t e / m e t h y l e t h y l s u l f i d e  
4 : 1 : 1 .  U n d e r  t he se  cond i t i ons  a n  O - a c e t y l a t i o n  of t h e  
ser ine  res idue  t a k e s  p lace  1~. Af t e r  pu r i f i ca t i on  b y  c o u n t e r -  
c u r r e n t  d i s t r i b u t i o n  (K = 5.2) in  t h e  s y s t e m  s e c - b u t a n o l /  
t r i ch lo r ace t i c  a c i d / w a t e r  2 0 0 : 1 : 2 0 0 ,  H- (AcO)Se r -Me t -  
G l u ( O H ) - H i s - P h e - A r g - T r y - G l y - L y s - P r o - V a l - N H  2 was  ob-  
t a i n e d  in  a h o m o g e n e o u s  s ta te ,  as p r o v e d  b y  p a p e r  
e lec t rophores i s  16 (Ex. 0 = 1.1 Glu ;  Es. s = 0.7 His)  a f t e r  
r e v e l a t i o n  b y  t h e  n i n h y d r i n ,  ch lo r ine -s ta rch- iod ide ,  Fo l in  
a n d  S a k a g u c h i  reagentsXL The  p r o d u c t  was  c o n v e r t e d  in  
t h e  co r r e spond ing  N - a c e t y l  e n d e c a p e p t i d e  b y  a so journ  of 
I h a t  p H  7.9 -}- 0.1. A f t e r  pu r i f i ca t ion  b y  c o u n t e r c u r r e n t  
d i s t r i b u t i o n  (K = 3,5) in  t h e  same  s y s t e m  as above ,  Ac- 
Ser -Met-Glu  ( O H ) - H i s - P h e - A r g - T r y - G l y - L y s - P r o - V a l - N H  2 
( =  ana logue  C) was  o b t a i n e d  in  a n  h o m o g e n e o u s  s t a t e ,  as 
p r o v e d  b y  p a p e r  e lec t rophores i s  is (Ex. 9 = 1.0 Glu ;  Es. s = 
0,5 His)  a f t e r  r e l e v a t i o n  b y  t h e  n i n h y d r i n ,  b r o m p h e n o l -  
blue,  ch lo r ine -s ta rch- iod ide ,  Fo l in  a n d  S a k a g u c h i  re- 
a g e n t s l L  T h e  a c e t y l a t e d  t r i d e c a p e p t i d e  e x h i b i t e d  a 
m e l a n o p h o r e  s t i m u l a t i n g  a c t i v i t y  s a m o u n t i n g  to  1/4 of 
t h a t  of ~-MSH.  

Our  e x p e r i m e n t a l  resu l t s  show t h a t  t h e  absence  of t he  
N - a c e t y l  g roup  on  t he  N - t e r m i n a l  ser ine  res idue  of cc-MSH 
(ana logue  A) b r ings  a b o u t  a s h a r p  decrease  of t h e  me lano-  
p h o r e  s t i m u l a t i n g  ac t iv i ty ,  ffs h a d  been  fo rmer ly  p r e d i c t e d  
b y  HARRIS ~.  

AS expec ted ,  a f u r t h e r  decrease  of t h e  m e l a n o p h o r e  
s t i m u l a t i n g  a c t i v i t y  resul ts ,  w h e n  n o t  on ly  t he  a c e t y l  
group,  b u t  also t h e  two  f i r s t  a m i n o  res idues  of t h e  N-  
t e r m i n a l  e x t r e m i t y  of t h e  ~ - M S H  c h a i n  a re  suppressed  
(ana logue  B). On  t h e  o t h e r  h a n d ,  i t  is su rp r i s ing  t h a t  a 

as j .  C, SHEEHA~ and G.P. HEss, J. Amer. chem. Soc. 77,1067 (1955). 
xa ST.GUTTI~tXNN and R.A.BolssoNNAS, Helv.ehim.Acta41,185~(1958). 
1~ CBO- = carbobenzyloxy-; Bz- = benzyl-; Ac- = acetyl. All the 

amino acids bearing an asymetric carbon are of the L configuration. 
as R. A. BOISONNAS, ST. GUTTMANN, R. L. HUGUENIN, P. A. JAQUE- 

Noun, and ED. SANDrtIN, Helv. chim. Acta 41, 1867 (I958). 
is Ascending paper chromatography on Schleichcr and Schuell 

washed paper No. 2040 b. Rf M in methylethylcetone/pyridine/water 
65 : 15: 20. RI A in isoamylalcohol]pyridlne/water 3.5 : 35: 30. Rfp in 
n-butanol/acetic acid/water 70:10:~0. Paper electrophoresis under 
high tension (70 V]em). Ex. a at pH 1.9 in formic acid/acetic acid/ 
water 15:10:75. Es. s at pH 5.8 in pyridine]acetic acid/water 
9:1:90. El. a = 1.1 Glu indicates that at pH 1.9 the compound 
migrates 1.1 time the distance run by glutamic acid. 

17 For the exact composition of the reagents see ref. z. 
~s The assays were kindly performed by Dr. ZE~SDER of our Pharma- 

cological Department. 
a~ A similar observation was recently preliminary reported by 

K. HOI*MAlqN et al., J. Amer. chem. Soc. 83, 487 (1961). 
so j .  S. FRUTON, J. biol. Chem. 146, 463 (194~). 
sl j .  I. HA~rtls, Symposium on Protein Structure (Methuen & Co., 

London 1958), p. 333. This conclusion is also in accordance with 
the recent observation by J.-P.~cVA:LLER and B. 17. Dlxos, Biochem. 
J. 75, 320 (1960), that the introduction of an N-acetyl group on the 
N-terminal serine residue of ACTH causes a five to ten times in- 
crease of the small inherent melanocyte stimulating activity of 
this hormone. 

Influence of the structure of the N-terminal extremity on the melanophore stimulating activity 

Chemicalstrueture 

Ac-Ser- Tyr-Ser-Met-Glu(OH)-His-Phe-Arg-Try-Gly-Lys-Pro-Val-NH~ (0¢-MSH) 
H-Ser-Tyr-Ser-Met-Glu(OH)-His-Phe-Arg-Try-Gly-Lys-Pro.Val-NH~ {analogue A) 

H-Ser-Met-Glu(OH)-His-Phe-Arg-Try-Gly-Lys-Pro-Val-NH 2 (analogue B) 
Ac-Ser-Met-Glu(OH)-His-Phe-Arg-Try-Gly-Lys-Pro-Val-NH~ {analogue C) 

Relative melanophore stimulating activity 
(in molar relation to a-MSH) 

1 
1115 
1]1o0 
114 
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simple acetylation of the N-terminal  extremity of this 
only slightly active endecapeptide brings about a twenty  
five times increase of the melanophore stimulating act ivi ty  
(analogue C). 

We see two possible explanations for this phenomenon: 
either the N-terminM structure of the chain has to be 
Ac-Ser- for the appearance of a strong melanophore 
st imulating activity, or the presence of an acetyl group at  
the extremity  of the peptide chain ensures its resistance 
against degradation by aminopeptidases, thus increasing 
the apparent  biological act ivi ty of the, acetylated mole- 
cules by simply lenghtening their life. 

Zusammen]assung. Drei strukturelle Analoge des a-MSH 
wurden synthetisiert and auf ihre Melanophoren-stimu- 
lierende Wirksamkeit  untersucht. Ffir das Auftreten einer 
ausgepri~gten biologischen Aktivit i i t  scheint die Anwesen- 
heit einer N-Acetyl-Gruppe an dem Aminoende der 
Peptidket te  wichtiger zu sein als das Vorhandensein der 
zwei ersten amino-endsti~ndigen Aminosgnrereste der ~- 
MSFI-Kette. 

ST. GUTTMANN and R. A. BOISSONNAS 

Department o/ Pharmaceutical Chemistry, Sandoz Ltd., 
Basel (Switzerland), April 4, 1961. 

Studies on Inhibit ion of 3 ,4-Dihydrophenylethyl-  
amine (Dopamine)  ~ -Ox idase  i n  v i t r o  1 

The availability of a method for the preparation of 
purified dopamine fl-oxidase ~ makes it possible to study 
the mechanism of the hydroxylat ion and the substrate 
specificity of the enzyme. The hydroxylation of the side 
chain of dopamine may  be the rate-limiting step in the 
biosynthesis of norepinephrine and, consequently, in- 
hibitors of dopamine hydroxylafion may be important  
therapeutic agents in lowering norepinephrine levels in 
vivo. 

This is a preliminary report  of a study designed to ex- 
plore the possibility of structural analogues of dopamine 
as well as structurally unrelated compounds being in- 
hibitors of dopamine fl-oxidase. 

The test compounds were added simultaneously with 
40 ~g dopamine-l-C 14 to a mixture which contained the 
following components (in ~zMol): potassium phosphate 
buffer, pH  6.4, 100; (1-methyl-2-phenyl)-ethyl hydrazine 
hydrochl0ride, 1.3; ascorbic acid, 6; fumaric acid, 10; 
ATP, 12.5. To this mixture 0.2 ml of the enzyme was 

a d d e d  a and the final volume was adjusted with phosphate 
buffer pH  6.4 to 1 ml. The reaction mixture was incubated 
for 1 h at  37°C using air as a gas phase. At the end of the 
incubation the reaction was stopped by the addition of 
3% acetic acid in ethanol, and the solution heated at  
55°C for 5 min. The precipitate proteins were removed by 
centrifugation. The alcohol in the supernate was evapo- 
rated under nitrogen and the solution was analyzed for 
dopamine-l-C 14 and norepinephrine-l-C 14. Dopamine-l-C x* 
and nor'epinephrine-l-C 14 were separated as the acetylated 
derivatives by paper chromatography in the 'C' solvent 
system of Bush*. The relative inhibition rate of dopamine 
fl-oxidase by each compound was determined by the 
comparison of the amount  of norepinephrine-l-C a4 formed 

in an incubation mixture which contained only the sub- 
strate and the incubation mixture which contained the 
compound to be tested and the substrate. 

The accompanying Table shows the effects of the test  
compounds on the conversion of dopamine to norepi- 
nephrine. Several generalizations may be deduced from 
the Table. Pr imary phenylethylamines and phenylpropyl- 
amines are active inhibitors, while secondary amines are 
less active. Phenolic amines are even more potent  inhibitors 
than phenyl amines, but  methoxy amines are less active. 
The nature of the inhibition and the act ivi ty  of the in- 
hibitors in vivo are under investigation. 

Added in proo[: I t  was also found tha t  homarylamine 
and impramine (Tofranil) are inhibitors of dopamine fl- 
oxidase. We have also been able to show tha t  phenyl- 
ethylamine, 3-methoxydopamine, and p-hydroxyemphet-  
amine are substrates of dopamine fl-oxidase and are 
converted by  it to the corresponding fl-hydroxy com- 
pounds. 

Zusammen]assung. Die enzymatische Umwandlung von 
Dopamin in Norepinephrine wird durch primate Phenyl- 
ethylamine und Phenylpropylamine sowie durch Pento- 
barbital  gehemmt. 

M. GOLDSTEIN and J. F. CONTRERA 

Department o/Psychiatry and Neurology, New York Uni- 
versity, College o/Medicine, New York, January 76, 1961. 

x This work was supported by grants from the National Institutes of 
Health. 

2 E.Y. LEvlr~ et al., J. biol. Chem. 235, 2080 {1960). 
3 The enzyme was prepared by the method of E. Y. L~vI~ et al. z but 

the purification on calcium phosphate gel was omitted. 
4 M. GOLnSrEXN et al., Proc. Soc. exp. Biol. Med. 103, 137 (1060). 

Inhibition of dopamine-to-norepinephrine conversion in vitro 

Active compounds Amount % of 
added Inhibition 
in txg 

Inactive compounds Amount % of 
added inhibition 
in ~tg 

p-hydroxyphenylethylamine 400 
fl-phenylethylamine 400 
dl-d-methylphenethylamine (Amphetamine) 800 
2-phenyleyelopropylamine (SKF-385) 800 
Pentobarbital sodium 800 
3,4-dihydroxyphenylet hylamine (Epinine) 800 
3-methoxy-4-hydroxyphenylethylamine 800 
(3-methoxydopamine) 

70-80 
40-50 
30-40 
30-40 
20-30 
10-20 
10-20 

N-acetyl dopamine 400 
3, 4-dibydroxyphenylethylmethylamine 400 
(Epinine) 
3 -methoxy-4-hydroxypbenylethylamine 400 
(3-methoxydopamine) 
3,4,5-trimethoxyphenylethylamine (Mescaline) 400 
N, N-diethyl-d-lysergamide (LSD-25) 400 
Phenylmethylaminopropane (d-Desoxyephedrine) 400 

0 
0-5 

0-5 

0 
0 
0-5 


