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S P E C I A L I A  
Les au t eu r s  son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces b rgves  commun ica t i ons .  - F i i r  die INurzmi t te i lungen 
is t  ausschl iess l ich der  A u t o r  v e r a n t w o r t l i c h .  - P e r  le b r e v i  comunicaz ion i  ~ responsab i le  solo l ' au to re .  - The  ed i tors  
do n o t  ho ld  t h e m s e l v e s  respons ib le  for t he  op in ions  expressed  in  t h e  a u t h o r s '  b r ie f  repor t s .  - OT~eTCTBeHH0CTS 3a 

~0p0TK~e coo6meH~a He~T ~c~nm~TensHo asT0p. - E1 responsab le  de los in fo rmes  reducidos ,  es ts  el au tor .  

~3ber P e p t i d s y n t h e s e n ,  XLVI.  S y n t h e s e  k in in l i e f ernder  K i n i n o g e n s e q u e n z e n  ~ 

Aus p e p t i s c h e m  R i n d e r s e r u m k i n i n o g e n - H y d r 0 1 y s a t  
isol ier te  HABERNANN ~, ~ zwei k in in l i e fe rnde  P e p t i d e  
(PIKFL u n d  PKFS)~ ,  die d i r e k t  n u r  s chw ach  auf  g la t t -  
muskul / t re  Organe  wirken.  Fi i r  das  zu 8 0 - 9 0 %  e n t s t e h e n d e  
P K F L  wurde  n a c h  A b b a u s t u d i e n  H-Met -Lys -Arg -P ro -  
P r o - G l y - P h e - S e r - P r o - P h e - A r g - S e r - V a l - G l n - O H  ~ (I) t i ir  
das  P K F S  H - M e t - L y s - A r g - P r o - P r o - G l y - P h e - S e r - P r o -  
Phe - Arg -Se r -Va l -G ln - V a l - Me t ( ? ) - O H  (II) als Amino-  
s~uresequenz  e r m i t t e l t  ~, L 

Zur  Bes t~ t igung  der  yon  H h B ~ g ~ N  et  al. publ iz ier -  
, t en  S t r u k t u r  h a b e n  wi t  P K F L  auf  3 W e g e n  u n d  P K F S  
auf  e inem Weg  s y n t h e t i s i e r t  (vgl. s). W g h r e n d  auf  d e m  
e r s t en  Weg,  e iner  F r a g m e n t k o n d e n s a t i o n  aus  Di-BOC- 
Met-Lys-}gradykinin~,  ~ u n d  Tri-  bez iehungsweise  Te t r a -  
pep t id - t e r t .  B u t y l e s t e r  (11 + 3 bez iehungsweise  11 § 4), 
R a z e m i s i e r u n g  a m  A r g ~ - R e s t  e i n t r a t  u n d  auf  d e m  zwei- 
t en  W e g  fiir P K F L  ausgehend  v o m  C- t e r m i na l en  Tri-  
pep t id - t e r t .  B u t y l e s t e r  auf  der  S tufe  des D o d e k a p e p t i d s  
die ka tMyt i s che  H y d r i e r u n g  des e i n g e b a u t e n  Arg(NO2) ~-  
Res tes  n u r  gussers t  unvo l l s tgnd ig  gelang,  b r a c h t e  der  
d r i t t e  Syntheseweg,  die schr i t twe i se  Ver l~nge rung  u m  
D i p e p t i d e i n h e i t e n  m i t  p r o t o n i e r t e n  Arg-Res ten ,  befr ie-  
d igende  Ergebnisse ,  

1. Fragmentkondensation 71 + 3 beziehungsweise 11 + d. 
Cbo-Ser -Val -Azid  wurde  m i t  H - G l n - O t B u  bez iehungs -  
weise H - G l n - V a l - O t B u  k o n d e n s i e r t  u n d  n a c h  H y d r o -  
g e n o l y s e  mit D i - B O C - M e t - L y s - B r a d y k i n i n - O H .  2HC1 ~ 
n a c h  der  C a r b o d i i m i d - M e t h o d e  in D M F  u m g e s e t z t  
(40 -50% LTberschuss Di-  bez iehungsweise  Tr ipep t id ) .  
B O C - A b s p a l t u n g  m i t  95%iger  Trif luoressigs~ure,  Chro-  
m a t o g r a p h i e  an  Carboxymethy lze l lu lose  und  pr /~parat ive  
E l e k t r o p h o r e s e  l iefer te  e l ek t ropho re t i s ch  e inhei t l iches  
P K F L  (Ia) bez iehungsweise  P K F S  (IIa) ,  Aminos/~ure- 
ana lyse  (Hydro lyse  72 h, 105~ P K F L :  Met0,~o, Lys~,oo , 
Argo, ~, Pr%,,~, Glyo, ~, Ph%,  o0, Ser~, ~, Valo, ~, Gluo, ~ ;  
P K F S :  Meto,~s, Lys~,o~, Arg~,sa, Proa,~,  Gly~,0r Ph%,o 0, 
Ser~, ~, Vale, s~, Gluo, ss- N a c h  e n z y m a t i s c h e m  A b b a u  
(LAP, Tr,  CPA) s ind be ide  P r o d u k t e  zu ca. 5% a m  Arg n 
r azemis i e r t  u n d  e n t h a l t e n  ca. 20% Meth ion insu l foxyd .  

2. Synthesen i~ber DipepHdeinheiten. a) Mi t  geschf i tz ter  
G u a n i d i n o g r u p p e :  Zur  Syn these  wurde  H-Ser -Va l -Gln-  
O t B u  bez iehungsweise  H - S e r - V a l - G l n - V a l - O t B u  m i t  
BOC-Arg(NO2)-OH ~~ k o n d e n s i e r t  u n d  n a c h  BOC- u n d  
te r t .  B u t y l e s t e r - A b s p a l t u n g  m i t  Trifluoressigs/~ure f iber 
Sa l zkupp lung  m i t  C b o - P r o - P h e - N H N H ~  ~, Cbo-Phe-Ser -  
N H N H ~  s~,~, Cbo-P ro -Gly -NHNH~ ~s, Smp.  142-143 ~ 
[~]~ = - -61  ~ (c = 1,95, AcOH) (Azidb i ldung  m i t  te r t .  
B u t y l n i t r i t )  1~ und  schliessl ich m i t  Cbo-Arg(NO~)-Pro-  
O H  ~ n a c h  der  A n h y d r i d - M e t h o d e  zum  ~o-geschiitzten 
C b o - B r a d y k i n i n - S e r - V a l - G l n - O H  bez iehungsweise  -Ser-  
Va l -G ln -Va l -OH ver l~nger t .  Die  D e c a r b o b e n z o x y l i e r u n g  

erfolgte  jeweils d u r c h  H B r / E i s e s s i g - B e h a n d l u n g .  D u r c h  
unvo l l s t~nd ige  k a t a l y t i s c h e  I t y d r i e r u n g  des Arg(NO2( 11- 
Res tes  im Dodeca-  bez iehungsweise  Tr idecapep t id -Der i -  
v a t  in  Me thano l /E i se s s ig /Wasse r  (6 : 1: 1) m i t  P d - M o h r  
w u r d e n  n a c h  p r ~ p a r a t i v e r  E l e k t r o p h o r e s e  n u t  ca. 10% 
B r a d y k i n i n - S e r - V a l - G l n - O H  ( I I I b ) :  Argl, s~m, Pro2,gs, 
Glyl, o3, Phe2,oo, Serl,~o, Vall,  o~, Gtuo,96; [e]~ = - -97 ,0  ~ 
(c = 0,5, H~O) bez iehungsweise  ca. 3% B r a d y k i n i n - S e r -  
Va l -Gln -Va l -OH (IVb) : Arg2,~6, Pros, ~0, Gly~,0a, Phe~, 00, 
Ser~, a~, Vall ,  ~, Glu0, s~ in  re iner  F o r m  isoliert .  

Aus I I I b . 2 H C 1  u n d  BDC-Met-Lys(BOC)-Azid% Ab- 
s p a l t u n g  der  S c h u t z g r u p p e n  m i t  95% iger Trif luoressig-  
s~ure u n t e r  Ne u n d  C a r b o x y m e t h y l z e l l u l o s e - S ~ t e n r e i n i -  
gung  wurde  e inhe i t l i ches  P K F L  (Ib) e r h a l t e n :  Met0,:~, 
Lys0,~, Argl,:8, Pro~,la, Gly~ 0~, Phe~,00, Ser~ ~, Val  0 ~s, 
Glu0,sn; [~]~ = - -98,7  ~ (c = 0,5, H~O). ' ' 

b) Mi t  freier  G u a n i d i n o g r u p p e :  K o n d e n s a t i o n  yon  Cbo- 
Arg(NO~)-OCO~C~H~ m i t  H - S e r - V a l - G l n - O t B u  u n d  an~ 
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schl iessende H y d r i e r u n g  m i t  P d - M o h r  in M e t h a n o l /  
E i sess ig /Wasser  (6: 1 : 1) l iefer te  H - A r g - S e r - V a l - G l n - O t B u .  
Ace ta t .  N a c h  P r o t o n i e r u n g  de r  f re ien  G u a n i d i n o g r u p p e  
m i t  e inem & q u i v a l e n t  HC1 l iefer te  eine s tufenweise  Kon-  
d e n s a t i o n  y o n  D i p e p t i d e i n h e i t e n  u n d  nach io lgende  Hy-  
d rogeno lysen  B r a d y k i n i n - S e r - V a l - G l n - O t B u .  HC1, das  
m i t  Cbo-Lys (BOC)-OH ( D C CI / N - H ydr oxys ucc i n imid )  
z u m  T r i d e c a p e p t i d - D e r i v a t  u n d  n a c h  H y d r i e r u n g  m i t  
BOC-Met -Azid  z u m  D i - B O C - M e t - L y s - B r a d y k i n i n - S e r -  
V a l - G l n - O t B u  verl~ingert  wurde  : Met0, sa, Lysl,  02, Argo,is, 
Prod, a4, Glyl,0s, Phel,9~, Seri,~s, Vale,00, Glu~,03; [~]~)~ = 
- -129,5  ~ (c = 0,5, H~O). N a c h  E n t f e r n u n g  der  Schu tz -  
g r u p p e n  m i t  95%ige r  Trifluoressigs~iure u n t e r  N~ u n d  
R e i n i g u n g  d u t c h  p rXpara t i ve  E l e k t r o p h o r e s e  bei  p H  2 

wurde  e inhei t l iches  P K F L  (Ic) i sol ier t ;  A u s b e u t e  60%.  
Met0,sv Lysv0~, Arg1,ss, Pro2,gs, Glyl,0S, Phevgs,  Serl,63, 
Valv0 ~, Glu~,00; [aJ~a = - -93  ~ ( 6 =  0,5, H~O). T e r t . - B u t y l ,  
e s t e r - A b s p a l t u n g  v o n  13 radyk in in -Se r -Va l -Gln -OtBn  m i t  
Trifluoressigs~ture u n d  iYberf i ihrung in das  A z e t a t  l iefer te  
freies B r a d y k i n i n - S e r - V a l - G l n - O H  (IIIc)  : Argl,s5 , Pros,10, 
Gly0,91, Phe l ,~ ,  Serl, aT, Valv00, Gluo,9o; [~]~ = - -89 ,5  ~ 
(c = 0,5, H~O). 

Von  den  s y n t h e t i s i e r t e n  V e r b i n d u n g e n  Ia -c ,  I I a ,  
I I I b ,  c u n d  I V b  w u r d e n  d i r e k t  u n d  n a c h  I n k u b a t i o n  mi t  
Tryps in ,  C ro t a lu s - adaman teus -Gi f t ,  Pank rea s -Ka l l i k r e in ,  
C a r b o x y p e p t i d a s e  A die Ak t iv i t / i t s / i qu iva len te  (Y B r a d y -  
k i n i n / m g  Pep t id )  a m  Meer schwe inchen i l eum b e s t i m m t ,  
vgl. s) 16. 

Peptid Trypsin Crotalus- Pankreas- CPA Meer- 
adamanteus- Kallikrein schweinchen- 
Gift ileum 

(direkt) 

Natfiflich I 350 300 80 90 2 
Ia 160 80 60 
Ib -~ 175 -~ -~ 3 
Ic 400 175 100 100 3 
IIa -~ 40 -~ -~ 3 
i I Ib  -~ 500 -~ -~ 1,5 
IIIc 500 500 500 600 0,5 
IVb -~ 450 -~ -~ 0,4 

nicht getestet. 

Summary.  H - M e t - L y s - b r a d y k i n i n - S e r - V a I - G l n - O H  a n d  
H - M e t - L y s - b r a d y k i n i n -  Ser -Val -Gln-Val -OH,  sequences  of 
b o v i n e  s e rum k i n i n o g e n  h a v e  been  s y n t h e t i z e d  b y  d i f fe ren t  
approaches .  The  n a t u r a l  a n d  s y n t h e t i c  pep t ides  were  
t e s t ed  for t h e i r  k in in  l i be ra t i ng  po tency .  

E. SCI~6D~R 

unter Mitarbeit von M. LEHMANN 

Hauptlaboratorium der Schering A G., 
D-I  Berlin-West (Deutschland), 74. Jul i  1969 

16 Herrn Prof. Dr. E. HABERMANN danken wit ffir die Ausfiihrung 
der biologischen Teste. 

Sol id Phase  Synthes i s  and S o m e  P h a r m a c o l o g i c a l  Propert ies  of 8 - G l u t a m i n e - O x y t o c i n :  a Poss ib le  
Intermediate  in the Evo lut ion  of the N e u r o h y p o p h y s i a l  H o r m o n e s  ~ 

I t  h a s  been  sugges ted  t h a t  8 -g tu t amine -oxy toc in  could 
be  a n  i n t e r m e d i a t e  in  t h e  evo lu t ion  of t h e  n e u r o h y p o -  
phys ia l  h o r m o n e s  2. T he  isola t ion  a n d  c h a r a c t e r i z a t i o n  
of a n  8 -g lu t amine  s u b s t i t u t e d  ana log  of oxytoc in ,  
g lumi toc in  (4-Ser-8-Gln-oxytocin) ,  f rom t he  e lasmo- 
b r a n c h s  Raia clavata a, R. batis, R. /ullonica a n d  R. naevus ~ 
gave  f u r t h e r  s u p p o r t  to  th i s  hypo thes i s .  Thus  i t  h a d  been  
sugges ted  t h a t  a n  un i den t i f i ed  oxy toe ic  pr inciple ,  de- 
s igna t ed  as E O P  1 ( e l a smobranch  oxytoc in- l ike  pr inc ip le  
1) 5 w h i c h  ha s  r ecen t l y  b e e n  shown  no t  to  be  g lumi toc in  6 
m i g h t  in  f ac t  be  8 - g l u t a m i n e - o x y t o c i n L  To d e t e r m i n e  
w h e t h e r  or  n o t  t h i s  m i g h t  b e  t h e  case, t h e  syn thes i s  of 
8 - g l u t a m i n e - o x y t o c i n  was car r ied  ou t  b y  t he  MERRIFIELD 
solid phase  m e t h o d  s as appl ied  to  t h e  syn thes i s  of oxy-  
toc in  ~ a n d  g l u m i t o c i n  1~ T he  s y n t h e t i c  p r o d u c t  ha s  been  
p h a r m a c o l o g i c a l l y  e v a l u a t e d  bY m e t h o d s  p rev ious ly  
descr ibed  s ,~.  The  resu l t s  o b t a i n e d  t o g e t h e r  w i t h  t h e  
co r r e spond ing  d a t a  for  E O P  1 are p r e sen t ed  in  t h e  
Table ,  

The  requ i red  p r o t e c t e d  n o n a p e p t i d e  a m i d e  i n t e r m e d i a t e  
was  s y n t h e t i z e d  in  a s tepwise  m a n n e r  b e g i n n i n g  w i t h  
3.0 g of t - b u t y l o x y c a r b o n y l g l y c y l  res in  c o n t a i n i n g  0.591 
m m o l e  of glycine accord ing  to  t he  genera l  p rocedure  of 
IV~ERRIFIELD 12, us ing  t h e  mod i f i ca t i on  p rev ious ly  de- 
sc r ibed  9,10. 8 cycles of depro tec t ion ,  n e u t r a l i z a t i o n  and  
coupl ing  were ca r r ied  ou t  w i t h  a p p r o p r i a t e  B o c - a m i n o  
acids la p r o d u c i n g  t h e  p r o t e c t e d  n o n a p e p t i d e  es ter i f ied 
to t he  resin.  B o c - a m i n o  acids  w i t h  p r o t e c t e d  side cha ins  
were S-Bzl-Cys, a n d  O-]3zl-Tyr. T h e  f ina l  cys te ine  res idue  
was a d d e d  as  t h e  N - C a r b o b e n z o x y - S - B e n z y l  (N-Z-S- 
Bzl) de r iva t ive .  All  coup l ing  reac t ions  to  fo rm p e p t i d e  

b o n d s  were m e d i a t e d  b y  d i cyc lohexy lca rbod i imide  14 in 
m e t h y l e n e  chIoride excep t  those  i n v o l v i n g  t h e  c a r b o x y l  
groups  of Asn  a n d  Gln,  w h i c h  were a l lowed to  r e a c t  in  
d i m e t h y l f o r m a m i d e  (DMF) as t l le i r  n i t r o p h e n y l  es ters  is. 
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