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Transformation of L-Serine to L-Cysteine 

T h e  t r a n s f o r m a t i o n  of the  - O H  group  of a ser ine 
res idue,  i n c o r p o r a t e d  in to  a pep t ide  cha in ,  to  a n  - S H  
group  of a cys te ine  res idue  would be of in t e res t  for the  
fol lowing reasons :  (a) i t  would  fac i l i ta te  t he  syn thes i s  of 
p e p t i d e s  w i t h  f lee  - S I t  g roups  c o n t a i n i n g  a t  t h e  same  
t i m e  cys t ine  - S - S -  br idges  1, a n d  (b) i t  woutd  also 
c o n t r i b u t e  to  t he  s t u d y  of the  specific a c t i v i t y  of enzym es  
c o n t a i n i n g  a ser ine  res idue  a t  or nea r  t h e i r  ac t ive  site2, 
b y  c o n v e r t i n g  i t  to  a cys te ine  residue.  

Tos R 
I RSK in EtOH or HCONMe 2 I 

Z-Ser-GIy-OEt ~ Z-Cys-Gly-OEt 
or RSH in AcOEt 

I + N(CeHs) s or NH(C~Hs) , 

II, R = C~HsCO II, m.p. 153.5 °, [0;]}~ - 58.5 ° 
III, R ~ CH3CO (c 1, dimethylformamide) 

III, m.p. 135-136 °, [cc]- 48.5 ° 
(c 1, dimethylformamide) 

I n  a p r ev ious  c o m m u n i c a t i o n  z we h a v e  descr ibed  the  
t r a n s f o r m a t i o n  of O-tosyl-L-ser ine de r i va t i ve s  4, u n d e r  t he  
ac t ion  of s o d i u m  sa l t  of t r i t y l t h i o c a r b i n o l  a t  room tem-  
pe ra tu r e ,  to  t he  co r r e spond ing  S- t r i ty l  de r i va t i ve s  of 
cys te ine  f rom w h i c h  t h e  S - t r i ty l  g roup  would  be r em oved  
u n d e r  v e r y  mi ld  cond i t i ons  s. U n f o r t u n a t e l y ,  d u r i n g  th i s  
r eac t ion  r a c e m i z a t i o n  occurs,  wh ich  is p r o b a b l y  due to a 
m e c h a n i s m  of f l -e l iminat ion followed b y  add i t ion .  

I t  h a s  now b e e n  f o u n d  t h a t  t h e  c o n f i g u r a t i o n  is con-  
se rved  w h e n  O-tosyl-L-seryI  pep t ides  3 are  conve r t ed  to 

t he  c o r r e s p o n d i n g  S-acyl -L-cys te ine  pep t ides  s. The  dis- 
p l a c e m e n t  r eac t ion  occurs  t h r o u g h  t h e  a c t i o n  of sa l ts  of 
t h iobenzo ic  or t h ioace t i c  acid on  t h e  se ry l -pep t ides  a t  
t e m p e r a t u r e s  r a n g i n g  f rom 20-50°C.  T h e  r e m o v a l  of t he  
S-acyl  g roups  can  eas i ly  be  a c h i e v e d  b y  a lcoholys i sL  

Zusammen/assung. Es  wird  f iber  die U m w a n d l u n g  y o n  
O-Tosy l -L- se ry l -Pep t iden  zu d e n  e n t s p r e c h e n d e n  S-Acyl-  
L -cys t e iny l -Pep t iden  be r i ch te t .  
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Strukturspezif ischer oxydativer Abbau von 
Pept id-Metal l -Komplexen 

Als B e i t r a g  zu r  U n t e r s u c h u n g  de r  mOglichen Terti~ir- 
s t r u k t u r e n  yon  P r o t e i n e n  im ge l6s ten  Z u s t a n d  h a b e n  wi r  
Versuche  u n t e r n o m m e n ,  die G r u p p e n  e iner  Po lypep t id -  
ke t t e ,  de ren  r / iuml iche  N a c h b a r s c h a f t  K o o r d i n a t i o n  an  
ein u n d  dasse lbe  Meta l l ion  e rm6gl ich t ,  d u r c h  geeignete  
R e a k t i o n e n  zu ident i f iz ieren .  Die Ta t sache ,  dass  Amino-  
s~uren  n u t  d a n n  d u r c h  H202 o x y d a t i v  a b g e b a u t  werden,  
w e n n  sic a n  e in  r e d o x a k t i v e s  Meta l l ion  koo r d i n i e r t  s ind  ~, 
sotl te es e r l auben ,  a n h a n d  de r  b e i m  A b b a u  y o n  Pep t i d -  
M e t a l l - K o m p l e x e n  d u t c h  H 2 0  ~ e n t s t e h e n d e n  B r u e h -  
s t i icke die Te r t i~ . r s t ruk tu r  des Pep t id -Meta I1 -Komplexes  
zu r e k o n s t r u i e r e n  (F igur  1). I n  de r  vo r l i egenden  Arbe i t  
b e r i c h t e n  wir  f iber o x y d a t i v e  A b b a u r e a k t i o n e n  y o n  Me- 
t a l l k o m p l e x e n  des  Z e h n e r p e p t i d e s  P o l y m y x i n  B (Px, 
S t r u k t u r  s. 2), bei  d e n e n  wi r  u n t e r  gee igne ten  Reak-  
t i o n s b e d i n g u n g e n  d i i n n s c h i c h t c h r o m a t o g r a p h i s c h  gu t  
d i f fe renz ie rbare  S p a l t p r o d u k t e  e r h a l t e n  k o n n t e n .  

P o l y m y x i n  B,  das  in  n e u t r a l e r  w~ssr iger  L6sung  als 
f i inffach p r o t o n i e r t e s  K a t i o n  (PxH~ 5+) vor l iegt ,  b i l de t  bei 
p H  8,5 bzw.  9,5 m i t  ~tquimolaren Men gen  Cu 2+ u n d  Ni *+ 
Komplexe  der  Z u s a m m e n s e t z u n g  C u P x H  bzw. N i P x H  3. 
Die S t r u k t u r  dieser  vierz~thnigen Che la te  muss  no t w en -  
digerweise m i n d e s t e n s  e inen  m a k r o c y c l i s c h e n  Che la t r ing  
e n t h a l t e n ,  in  we lchem also das  Meta l l ion  eine ~Brf icke ,  
zwischen zwei, in  d e r  Aminos~iuresequenz  u . U .  wel t  ge- 
t r e n n t e n  AminosSmren  b i lde t ,  wobe i  die H a f t s t e l l e n  tells 
du rch  D e p r o t o n i e r u n g  der  y - N H a+- G r uppen  der  D iamino-  

but te rs t ture ,  tells d u r c h  D e p r o t o n i e r u n g  yon  A m i d g r u p -  
pen* gebi ldet  werden.  Se tz t  m a n  zu d iesen  K o m p l e x e n  
e inen  4 -12 fachcn  ~ b e r s c h u s s  an  H 2 0  , zu, so b e o b a c h t e t  
m a n  - nach  A b s t o p p e n  de r  R e a k t i o n  m i t  Hi l fe  yon  
K o m p l e x o n  I I t  und  A u f t r e n n e n  des  R e a k t i o n s g e m i s c h e s  
d u r c h  DC - die in der  F i g u r  2 wiedergegebene  A u f s p a l t u n g  
des Pep t ides  in Bruchs t i i cke .  In  A b w e s e n h e i t  eines Meta l l -  
ions bewi rk t  H , O ,  ke ine  D e g r a d a t i o n  des P e p t i d e s ;  Zu-  
sa tz  ande re r  L iganden  wie z .B.  O x a l a t  oder  M a l o n a t  z u m  

Fig. 1 

+ ~ + e t c .  
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