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la n~obi l ive rd ine  d, n ' e s t  pas  observ~ dans  le D M S O ;  le 
p r o t o n  N D - H  se ra i t  le seul ~ fourn i r  u n  s ignal  d a n s  ces 
cond i t ions  (10,59 ppm) .  Avec la forme t a u t o m 6 r e  2 b  on  
d e v r a i t  s ' a t t e n d r e  ~ obse rve r  les s ingule ts  des 2 p ro tons  
N A - H  e t  NB-H.  La  cyc l i sa t ion  de la pho rcab i l i ne  en 
sarp~dobi l ine  ne  p e u t  avo i r  lieu qu ' k  p a r t i r  du m o m e n t  
ou la l ia ison C-4'  C-5'  a pr is  une  con f igu ra t ion  E. La  
g6om6tr ie  des p o n t s  m 6 t h i n e s  des ve rd ines  en  so lu t ion  
n ' e s t  pas  connue .  C e p e n d a n t  l ' 6 tude  de la b i l i rub ine  p a r  
les r a y o n s  X m o n t r e  que  pou r  ce p i g m e n t  la l ia ison des 
cycles A e t  B d ' u n e  pa r t ,  C e t  D d ' a u t r e  pa r t ,  conserve  

la conf igu ra t ion  Z qui  es t  celle e x i s t a n t  chez les p o r p h y -  
r ines6;  elle est  t r~s favoris6e pou r  la phorcab i l ine ,  6 r a n t  
donn4  l ' e n c o m b r e m e n t  des s u b s t i t u a n t s  en  3' e t  7 ' ;  en 
ou t re  F a l k  e t  al. 7, on t  m o n t r 6  que  l ' i som6r i sa t ion  Z - + E  
des p o n t s  m6 th ines  p e u t  ~tre o b t e n u e  p a r  i r r ad ia t ion .  

6 R. Bonnett, J. E. Davies et M. B. Hursthouse, Nature 262, 326 
(1976). 

7 H. Falk, K. Grubmayr, U. Herzig et O. Hofer, Tetrahedron 
Lett. 1975, 559. 
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Summary. M o l y b d a t e  a n d  coppe r ( I I ) -h i s t i d ine  fo rm a n  insoluble  complex  of empi r ica l  f o rmu la  Cu2(His)3(MoO4)2(H20)2. 
E S R - s p e c t r o s c o p y  ind ica t ed  t h a t  the  complex  h a d  t e t r a g o n a l  s y m m e t r y .  I R - s p e c t r o s c o p y  showed t he  presence  of a 
c a r b o x y l a t e  a n i o n  and  sugges ted  t h a t  t he  m o l y b d a t e  ion fo rmed  a n  a m m o n i u m - t y p e  sa l t  w i t h  t he  n i t rogens  of t he  
imidazole .  The  complex  d id  n o t  fo rm fol lowing d issocia t ion  of t h e  p r o t o n a t e d  imidazole  (above  a p H  of a p p r o x i m a t e l y  6). 

D u r i n g  s tud ies  d i rec ted  t o w a r d s  u n d e r s t a n d i n g  molyb-  
d e n u m  t o x i c i t y  in r u m i n a n t s  an  in v i t ro  i n t e r a c t i o n  be-  
tween  coppe r ( I I ) -h i s t i d i ne  and  m o l y b d a t e  was observed .  
Th i s  r e p o r t  descr ibes  t i le pa r t i a l  c h a r a c t e r i z a t i o n  of t he  
nove l  c o m p o u n d  fo rmed  fol lowing th i s  in t e rac t ion .  
Experimental. Copper ( I I ) -L -h i s t i d ine  m o l y b d a t e  (1) was  
p r e p a r e d  b y  m i x i n g  (10.0 ml) of a so lu t ion  of L-h i s t id ine  
(200 mM) w i t h  a n  equa l  v o l u m e  of CuSOl  (100 mM) or 
CuC12 (100 mM). To t h e  deep  blue  so lu t ion  10.0 ml  of 
Na2MoO 4 (200 mM) was added  dropwise.  The  p rec ip i t a t e  
fo rmed  was f i l tered,  w a s h e d  w i t h  water ,  abso lu te  e t h a n o l  
a n d  dr ied  over  P205 in vacuo.  (Found  C, 21.4; H, 3.02; 
N, 12.1; Cu, 12.2; Mo, 21.2; H20,  3 .75%. Cu :Mo:His  :H20, 
1.00:1.15:1.55:1.08.  H i s t i d ine  was ca lcu la ted  f rom the  
c a r b o n  con ten t .  Ca lcu la ted  for Cu2(C6HgO~N3)3(MoO4) 2 
(H~O)g: C, 22.8; H,  3.29; N, 13.3; Cu, 13.4; Mo, 20.2; 
H~O, 3.80%.) B i s -L-h i s t id ine -copper ( I I )  d i n i t r a t e  d ihy-  
d r a t e  (2) was  p r e p a r e d  as descr ibed  p rev ious ly  2,3. 
( F o u n d  C, 26.8; H , ' 4 . 0 5 ;  N, 20.8; Ca lcu la ted  for 
Cu(C6HgO~Na)~(NO3)~(H~O)~: C, 27.0; H, 4.15; N, 21.0%.) 
Fo r  E S R  s tudies  1 was p r e p a r e d  in w h i c h  Cu 2+ was 
m a g n e t i c a l l y  d i lu ted  w i t h  Zn ~+. An  a l iquo t  (5 ml) of 

CuSO 4 (2 mM) was mixed  w i t h  10 ml  of L-h i s t id ine  
(200 raM). To th i s  5 ml  of ZnSO 4 (200 mM) was added  
followed b y  t he  dropwise  add i t i on  of 10 ml  Na2MoO 4 
(200 mM). Tile p r ec ip i t a t e  was f i l tered,  washed  w i t h  
water ,  abso lu te  e t h a n o l  a n d  dr ied  over  P~O~ in vacuo.  
The  above  s u b s t a n c e  c o n t a i n e d  0 .22% Cu. Cu a n d  Mo 
were d e t e r m i n e d  b y  a t o m i c  a b s o r p t i o n  spect roscopy.  
A t t e m p t s  to  de t ec t  Na  were car r ied  ou t  b y  a t o m i c  ab-  
so rp t ion  spec t roscopy  a n d  b y  p r ec ip i t a t i on  of sod ium zinc 
u r a n y l  a ce t a t e  a n d  SO4 ~- b y  t h e  p r ec ip i t a t i on  of B a S O  4 
in t he  presence  of MnO~-(Feigl4) .  

1 Acknowledgments. Drs C. Tennant, D. McGavin and B. Cleverly, 
Chemistry Division, D.S.I.R., Petone, for the computer simu- 
lated ESR spectrum and for help ill interpreting ESR- and 
IR-spectra; Prof. A. D. Campbell, Department of Chemistry, 
University of Otago, Dunedin, for C,H,N- and H~O-miero- 
analyses. 

2 S. Valladas-Dubois, Bull. Chem. Fr. 967 (1961). 
3 B. EvertssoI1 and G. Lundgren, Acta chem. scand. 20, 2310 

(1966). 
4 F. Feigl, Spot Tests ill Inorganic Analysis, 5th ed., p. 229 and 

p. 314. Elsevier, Amsterdam 1958. 

Fig. 1. IR-spectra of copper(II)-L- 
histidine molybdate (A) and bis-L- 
histidine-copper(II) dinitrate dihy- 
drate (B). Spectra contain the ab- 
sorption band of polystyrene at 1603 
cm -1 as calibration. 
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I R  spec t r a  were recorded  us ing  pressed  K B r  discs. The  
a b s o r b e d  w a t e r  b a n d s  of K B r  were ident i f ied  by compar i -  
son w i t h  spec t ra  of ma te r i a l s  in l iquid  pa ra f f in  mulls.  
E S R  spec t ra  were recorded  a t  a f r equency  of 9.48 GHz  
(room t e m p e r a t u r e )  and  9.19 G H z  (77 ~ The  f r equency  
a t  77 ~ was a c c u r a t e l y  d e t e r m i n e d  as 9.1968 G H z  us ing  
a mic rowave  f r equency  coun t e r  a n d  t he  m a g n e t i c  field 
was ca l i b r a t ed  w i t h  a p r o t o n  m a g n e t o m e t e r  for each  
g-value.  The  field was m o d u l a t e d  a t  a f r e q u e n c y  of 
100 kHz.  
To i den t i fy  coppe r ( I I ) -L -h i s t i d ine  in 1, t he  complex  was 
suspended  in w a t e r  a n d  0.1 M N a O H  added  u n t i l  i t  dis- 
solved.  Copper ( I I ) -L-h i s t id ine  was s epa ra t ed  b y  TLC and  
ident i f ied  w i t h  HC1/n inhydr in  ~ and  Na~S/NH3 e. To iden-  
t i fy  h i s t i d ine  in 1, t he  complex  was suspended  in w a t e r  
a n d  N H 4 O H  (0.88 sp.gr.) added  un t i l  t h e  suspens ion  dis- 
solved.  Tile so lu t ion  was t r e a t e d  urith 0 .1% sod ium 
d i e t h y l d i t h i o c a r b a m a t e  un t i l  no more  p rec ip i t a t e  re- 
sul ted.  Fo l lowing  e x t r a c t i o n  w i t h  CCl 4 t he  aqueous  phase  
was c o n c e n t r a t e d  b y  r o t a r y  e v a p o r a t i o n  a n d  c h r o m a t o -  
g r a p h e d  on  silica gel G t h i n  layers.  The  so lub i l i ty  of 1 in 
w a t e r  was  d e t e r m i n e d  a t  25~ Excess  of 1 was al lowed 
to come to  equ i l i b r ium w i t h  w a t e r  a n d  Cu d e t e r m i n e d  in 
t he  f i l t ra te .  The  so lub i l i ty  of 1 was ca lcu la ted  on  t he  
bas is  of i t  c o n t a i n i n g  12.2% Cu. 
Results  and discussion. Copper ( I I ) -L-h i s t id ine  m o l y b d a t e  
is a l igh t  b lue  complex,  the  ana lys i s  of which  approx i -  
m a t e s  to  a compos i t i on  of Cu2(His)s(MoO4)l(H20)l .  
Ana lyses  car r ied  ou t  on  a b a t c h  of t he  complex,  p r e p a r e d  
us ing  CuSO 4, fai led tO de t ec t  the  p resence  of Na  or SO42- 
in s ign i f ican t  quan t i t i e s .  All  a t t e m p t s  to crys ta l l ize  I 
were unsuccessful .  The  complex  deg raded  in h o t  D3/ISO, 
was insoluble  in  h o t  ace ton i t r i l e  or h o t  m e t h a n o l  a n d  was 
h y d r o l y z e d  in h o t  water .  P r e c i p i t a t i o n  and  hydro lys i s  
was  p r e v e n t e d  b y  a d d i n g  h o t  Na2MoO 4 or (NH4)eMoTO24 
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Fig. 2. ESR-spectra of copper(lI)-L-histidine molybdate. --, 
Experimental; - - - ,  computer Simulated. mK, Millikaisers (1000th 
of a wavenumber). 

to  h o t  coppe r ( I I ) -h i s t i d ine  c o n t a i n i n g  a few drops  of 
acet ic  acid. However ,  on cooling a n  a m o r p h o u s  precipi -  
t a t e  resul ted .  
Coppe r ( I I ) -L -h i s t i d ine  was ident i f ied  in 1 c o m p a r e d  w i t h  
a s t a n d a r d  of coppe r ( I I ) -L -h i s t i d ine  p r epa red  b y  mix ing  
equa l  vo lumes  of CuSO 4 a n d  L-h i s t i d ine  so lu t ions  in a 
mo la r  ra t io  of L-His :  CuSO 4 of 2: 1. In  t he  TLC s y s t e m  
used coppe r ( I I ) -L -h i s t i d ine  s epa ra t ed  in to  L-h i s t id ine  
(Rf = 0.44) and  coppe r ( I I ) -L -h i s t i d ine  (R~ = 0.32). L- 
H i s t id ine  was ident i f ied  in I c o m p a r e d  w i t h  a s t a n d a r d  
on  ti le bas is  of colour  w i t h  n i n h y d r i n  and  Rf(0,38 w i t h  
96% e t h a n o l :  w a t e r  70 :30  (v/v) and  0.42 w i th  CHC13: 
M e O H :  17% N H ~ O H  4 0 : 4 0 : 2 0  (v /v /v)  as so lven t  sys- 
tems) .  Coppe r ( I I ) -L -h i s t i d ine  m o l y b d a t e  did  no t  form 
above  a p H  of a p p r o x i m a t e l y  6. A smal l  a m o u n t  of pre-  
c ip i t a t e  was  observed  a t  p H  5.9 b u t  none  a t  p H  6.2. 
A g r a p h  of N a O H  a d d e d  versus  p H  of so lu t ions  con-  
t a i n i n g  coppe r ( I I ) -L -h i s t i d ine  a n d  m o l y b d a t e  sugges ted  
t h a t  ion iza t ion  of t he  imidazole  func t i on  of h i s t id ine  
(pka = 6.0 a t  25 ~ p r e v e n t s  t he  f o r m a t i o n  of t he  com- 
plex. 
The  pr inc ip le  I R  ac t ive  b a n d s  a n d  t h e i r  a s s i gnmen t s  for 1 
(figure 1A) are 3250 a n d  3140 cm -1 ( N - H  s t r e t ch ) ;  1610 
a n d  1395 cm 1 (COO- s t re tch)  a n d  890 cm -1 (MOO42- 
s t re tch) .  The  p r inc ipa l  I R  ac t ive  b a n d s  and  the i r  assign- 
m e n t s  for 2 (figure 1B) are 3250 and  3150 cm -I ( N - H  
s t r e t ch ) ;  1620 and  1380 cm -1 ( C O 0 -  s t re tch)  and  1350 
cm 1 shou lde r  (NO 3- s t re tch) .  T h e  h igh  i n t e n s i t y  of the  
c a r b o x y l a t e  an ion  s y m m e t r i c  s t r e t c h  r e l a t i ve  to the  an t i -  
s y m m e t r i c  s t r e t ch  could be a c c o u n t e d  for b y  the  s t rong  
n i t r a t e  band .  The  E S R  s p e c t r u m  of 1 (figure 2) is s imi lar  
in  fo rm to m a n y  copper  p ro te ins  and  model  copper  com- 
p o u n d s  e x h i b i t i n g  t e t r a g o n a l  s y m m e t r y  7, s. The  va lues  of 
g•  g ll and  A H are  s imi lar  to  those  of coppe r ( I I ) -L  
h i s t id ine  in f rozen so lu t ions  v. The  E S R - s p e c t r u m  of 1 a t  
room t e m p e r a t u r e  Was of the  same  form as t h a t  a t  77 ~ 
The  spin H a m i l t o n i a n  p a r a m e t e r s  were o b t a i n e d  f rom 
the  obse rved  p o w d e r  s p e c t r u m  b y  compar i son  w i t h  a 
c o m p u t e r  s i m u l a t e d  s p e c t r u m  (figure 2). Tile s i m u l a t e d  
s p e c t r u m  was o b t a i n e d  b y  the  h i s t o g r a m  m e t h o d  w i t h  
energies  t a k e n  to second order  in  p e r t u r b a t i o n .  No  ac- 
c o u n t  was  t a k e n  of possible  a n i s o t r o p y  in l ine w i d t h  in 
the  s i m u l a t e d  spec t rum.  E S R  spec t ra  of 1 in wh ich  
copper  was no t  m a g n e t i c a l l y  d i lu ted  a n d  of 2 showed  
single a s y m m e t r i c  s ignals  a t  r oom t e m p e r a t u r e  and  77 ~ 
The  so lubi l i ty  of 1 in  w a t e r  a t  25~ was 0.38 • 0.02 
mg/ml .  The  va lue  is t he  m e a n  4- SD of 3 de t e rmina t i ons .  
The  empir ica l  fo rmul~  of 1 of Cu2(C~HgO~N3)3(MoO4)~ 
(H~O)2 ind ica tes  t h a t  t he  complex  m a y  be a b inuc lea r  
copper  complex.  The  E S R  s p e c t r u m  of 1 a n d  t he  com- 
p u t e r  s imu la t i on  of t h e  s p e c t r u m  (figure 2) ind ica ted  t h a t  
t he  complex  ha s  t e t r a g o n a l  s y m m e t r y .  I n  th i s  s y m m e t r y  
l igands  are s i t ua t ed  in a square  p l a n a r  a r r a n g e m e n t  
a r o u n d  t he  copper  w i t h  axia l  l igands  a t  a d i f fe ren t  dis- 
tance .  I n  2, X - r a y  c rys t a l l og raph ic  s tudies  3, 9, h a v e  shown 
t h a t  h i s t id ine  is c o o r d i n a t e d  to  t he  copper  a t o m  b y  an  
a m i n o  n i t r ogen  a n d  a c a r b o x y l  oxygen  wi th  t he  imidazole  
func t i on  no t  coo rd ina t ed  to the  copper  a tom.  B y  ana logy  
w i t h  t he  s t r u c t u r e  of 2 i t  is p roposed  t h a t  in 1 t he  imid-  

5 B. Sarkar and T. P. A. Kruck, in: The Biochemistry of Copper, 
p. 183. Ed. J. Peisaeh, P. Aisen and W. E. Blumberg. Academic 
Press, New York and London 1966. 

6 H. Seller, in: Thin-Layer Chromatography, 2nd ed., p. 837. 
Ed. E. Stahl. Springer-Verlag, Berlin 1969. 

7 B .G .  Malmstr6m and T. V/inng&rd, J. molee. Biol. 2, 118 
(1960). 

8 R. Malkin and B. G. Malmstr6m, Adv. Enzymol. 33, 177 (1970). 
9 B. Evertsson, Acta crystallogr. B25, 30 (1969). 
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azole is n o t  coo rd ina t ed  to t he  copper  a tom.  On e lec t ro-  
s t a t i c  g rounds ,  i t  is l ike ly  t h a t  in 1 t he  c a r b o x y l a t e  an ion  
l igands  to  t he  Copper a t o m  and  the  p r o t o n a t e d  imidazole  
does n o t  l igand  to copper .  T he  f r equency  and  shape  of t he  
b a n d s  b e t w e e n  950 a n d  550 cm -1 of t he  I R  s p e c t r u m  of 1 
are  s imi la r  in  f r e q u e n c y  a n d  shape  to  t he  b a n d s  of 
a m m o n i u m  p a r a m o l y b d a t e  t0. This  suggests  t h a t  in  1 t he  
m o l y b d a t e  an ion  forms an  a m m o n i u m - t y p e  sa l t  w i t h  t he  
n i t r ogens  of the  imidazole .  In  c o n t r a s t  to  a m m o n i u m  
p a r a m o l y b d a t e  mos t  m o l y b d a t e s  a b s o r b  close to 
800 cm -110,11. 
As well as copper ( I ! ) -L-h i s t id ine ,  c o p p e r ( i I ) - t h r e o n i n e ,  
c o p p e r ( I I ) - g l u t a m i n e  a n d  h i s t i d i ne - coppe r ( I I ) - t h r eon ine  
h a v e  been  ident i f ied  in n o r m a l  s e rum 5. Also h i s t id ine-  
c o p p e r ( I I ) - g l u t a m i n e  a n d  h i s t id ine -copper ( I I ) - se r ine  h a v e  
been  obse rved  to exis t  in  v i t ro  a t  phys io logica l  p H  ~l. The  
add i t i on  of m o l y b d a t e  to  coppe r ( I I ) - t h reon ine ,  coppe r ( I I ) -  
g l u t a m i n e  or copper ( I I ) - se r ine  r e s u l t e d  in n o  p rec ip i t a t e  
be ing  formed.  However ,  p rec ip i t a t e s  resu l ted  f rom the  
a d d i t i o n  of m o l y b d a t e  to  h i s t i d ine -coppe r ( I I ) - t h r eon ine ,  
h i s t id ine-copper ( I1 ) - se r ine  or  h i s t i d ine -coppe r ( I I ) -g lu t a -  
mine.  These  p rec ip i t a t e s  were ident i f ied  as 1 on  t he  basis  
of IR- spec t roscopy .  The  a d d i t i o n  of m o l y b d a t e  to all  t h e  
above  c o p p e r - a m i n o  acid complexes  ra ised  t he  p H  of 
these  so lu t ions  (or f i l t r a tes  where  p rec ip i t a t e s  occurred)  
a n d  also caused  a sh i f t  in  t he  a b s o r p t i o n  m a x i m a  to  
sho r t e r  wave l eng ths .  These  shif ts  in a b s o r p t i o n  m a x i m a  
were a consequence  of t he  p H  change  because  t h e y  could 
also be p roduced  b y  t he  add i t i on  of N a O H .  
The  p r e s e n t  work  r epo r t s  t he  occur rence  of a n  i n t e r a c t i o n  
b e t w e e n  coppe r ( I I ) -h i s t i d ine  a n d  m o l y b d a t e  a n d  p a r t i a l l y  
cha rac t e r i zes  th i s  i n t e r a c t i o n .  The  f o r m a t i o n  of copper -  

and.  m o l y b d e n u m - c o n t a i n i n g  compounds ,  such  as 
2CuMoO4.Cu(OH)2  and  Cu(NH4)MoS 4, has  been  pro-  
posed as a m e c h a n i s m  for t he  i n t e r a c t i o n  be tween  molyb-  
d e n u m  a n d  copper  in v ivo  t3-16. Unl ike  these  c o m p o u n d s  
t he  i n t e r a c t i o n  descr ibed  in t he  p re sen t  work  is one be-  
tween  m o l y b d a t e  and  a phys io logica l  fo rm of copper ,  
coppe r ( I I ) -h i s t i d ine  be ing  a c o m p o n e n t  of se rum 5. As 1 
dissocia tes  a b o v e  p H  6, t he  f o r m a t i o n  of th i s  complex  in 
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S y n t h e s e  und  E i g e n s c h a f t e n  von  B r o m o c r i p t i n  a 

S y n t h e s i s  and  p r o p e r t i e s  of  b r o m o c r i p t i n e  

H. R. Schneider ,  P. A. S t ad l e r  2, P. Stti tz,  F. T r ox l e r  u n d  J.  Seres 

Chemische Forschung, Pharma Departement, S A N D O Z  A.G., CH-4002 Basel (Schweiz), 29. Apri l  7977 

Summary. The  b r o m i n a t i o n  of ~-ergokrypt ine ,  a genu ine  e rgo t  a lka lo id  of t he  pep t ide  type ,  in pos i t ion  2 of the  indol  
nuc leus  to  2 -b romo-~-e rgokryp t ine  is descr ibed.  I t s  t r a n s f o r m a t i o n  to t he  m e t h a n e s u l f o n a t e  led to t he  p ro lac t in  in- 
h i b i t o r  b r o m o c r i p t i n e - m e t h a n e s u l f o n a t e ,  Par lode l  | 

Die s te igende  k l in ische  B e d e u t u n g  des P r o l ac t i n -Sek re -  
t i o n s h e m m e r s 3  Par lodel |  (1 ; B r o m o c r i p t i n - m e t h a n -  
su l fona t ,  2 - B r o m - e - e r g o k r y p t i n - m e t h a n s u l f o n a t ) ,  ver-  
an l a s s t  uns,  die S y n t h e s e  sowie die chemischen  u n d  
phys ika l i s chen  E i g e n s c h a f t e n  dieses P r ~ p a r a t e s  b ie r  ku rz  
zu beschre iben .  

H3C CH3 

H C--N ......... I ' /~  " 'P~ 1 ~'N / 

A ilk. IN \  H .... OH2 
"Y  Y~u OH 3 i 

~ n H~C/~\CH 3 

HN 't,,,,,Br " 
�9 CH3SO3H 

1 Parlodel | Bromocriptin-methansulfonat, 2-Broln-~-ergokryptin- 
methansulfonat. 

Die Ha logen i e rung  von  Lyse rgs&ureder iva ten  is t  vo r  e twa  
20 J a h r e n  v o n  F. Trox le r  u n d  A. H o f m a n n  sy s t ema t i s ch  
e r fo r sch t  worden ;  die R e s u l t a t e  wurden  in einer zu- 
s a m m e n f a s s e n d e n  Arbe i t  pub l i z i e r t  4. Dabe i  wurde  ge- 
zeigt,  dass  Lysergs~Lurederivate d u r c h  Erw/~rmen m i t  1,2 
bis  1,5 N q u i v a l e n t e n  N - B r o m s u e c i n i m i d  in D i o x a n l 6 s u n g  
m i t  m i t t l e r e n  A u s b e u t e n  in die e n t s p r e c h e n d e n  2-Brom-  
lysergs~iureder ivate  i ibergef i ihr t  we rden  k6nnen .  I m  Zuge 
dieser A r b e i t e n  w u r d e n  auch  die 2 -Bromder iva t e  der  
d a m a l s  b e k a n n t e n  genu inen  M u t t e r k o r n - P e p t i d a l k a l o i d e  
m i t  A u s n a h m e  des 2 - B r o m - e r g o k r y p t i n s  herges te l l t  4. 
Der  G r u n d  daftir ,  dass  2 - B r o m - e r g o k r y p t i n  in  der  zi t ier-  
t en  A r b e i t  a n i c h t  besch r i eben  w o r d e n  war,  lag dar in ,  dass  
das  d a m a l s  zur  Ver f i igung  s t e h e n d e  E r g o k r y p t i n  n i c h t  
eine chemiseh  e inhe i t l i che  V e r b i n d u n g  dars te l l te ,  sondern ,  
wie sich spAter he rauss te l l t e ,  aus  e inem Gemisch  zweier 
sehr  n a h  v e r w a n d t e r  V e r b i n d u n g e n  (~- und /~ -Ergokryp t in )  
bes tandS.  Die B r o m i e r u n g  eines so lchen Gemisches  (eine 
schon  bei  r e inen  M u t t e r k o r n - P e p t i d a l k a l o i d e n  heikle  
Reak t ion )  h a t t e  vers t / ind l icherweise  d a m a l s  zu ke inen  
def in ie r ten ,  e inhe i t l i chen  B r o m i e r u n g s p r o d u k t e n  gefi ihrt ,  
wesha lb  in de r  Lis te  der  2 - B r o m d e r i v a t e  yon  M u t t e r k o r n -  
P e p t i d a l k a l o i d e n  eine Liicke offenbl ieb .  


