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The synthesis of Ser4-11eS-oxytocin (Isotocin) 
The oxytocic principle from the pituitaries of the teleost fishes Pollachius virens L., 
Merluccius merluccius L. and Gadus luscus L. was isolated by ACHER and coworkers 1. 
They proposed for the new hormone the nonapeptide structure having the following 
amino acid sequence 

C y s - T y r -  I l e - S e r -  A s p ( N H 2 )  - C y s -  P r o -  I I e - G l y - N H  2 ( = Ser  4 -  l l e S - o x y t o c i n  = I s o t o c i n ) .  - 

W'e have synthesized this nonapeptide in the manner outlined in Fig. 1". 
N-Carbobenzoxy-L-isoleucyl-L-serine methyl ester (I) was prepared from N- 

carbobenzoxy-L-isoleucine 2 and methyl  L-serinate 3 by the mixed anhydride procedure 
(yield 62%; m.p. 18o.5-181.5 ° (ethyl aceta te-petroleum ether); [c,]~--  +3 .9  ° (in 
dimethylformamide). Calcd. for C18H¢dN2Od: C, 59.oo; H, 7.16; N, 7.64%. Found" 
C, 59.15; H, 7.o5; N, 7.75%). Catalytic hydrogenation of the protected dipeptide I 
in methanol-cone. HCI gave the hydrochloride of L-isoleucyl-L-serine methyl  ester 
(lI) (yield 88%; m.p. 203-204 ° (decomp.) (methanol-acetone-ether) ;  [cx]~ = +xz.6  ° 
(in methanol). Calcd. for CIoH20N20,-HCI" C, 44.70; H, 7.88; N, xo.42; C1, 13.19%. 
Found" C, 44.61 ; H, 7.61 ; N, lO.Z6 ; C1, I3.28 %). The coupling of S-benzyl-N-tosyl- 
L-cysteinyl--L-tyrosine 4 with II according to the N,N'-dicyclohexyl-carbodiimide 

a.  1 T method in dimethvtformamide-acetonitrile gave S-benzyl-N-t0syl-L-cysteiny,-~- 
tyrosyl--L-isoleucyl-L-serine methyl ester (III) (yield 45 %; m.p. 219-221 ° (metha- 
nol); [~3~ = ~16.9. ° (in pyridine). Calcd. for CseH4eN,0,S2: C, 58.20; H, 6.25; 
N, 7.53; S, 8.64 %. Found" C, 58.28; H, 6.z7; N, 7.71; S, 8.64 %), which was con- 
verted to the corresponding hydrazide IV (yield 61%" m.p. 226--z29 ° (decomp.) 
(dimethy!formamide-acetonitrile); [~3~ = - - - 6 9  .z° (in formic acid). Ca!cd. for 
C85H,6NeOsS ~" C, 56.58; H, 6.~5; N, 11.32; S, 8.64%. Found" C, 56.50; H, 6.z6; 
N, 11.4o; S, 8.57 %). Hydrazinolysis of N-carbobenzoxy-L-asparaginyl-S-benzyl- 

r r L-cysteine methyl ester 5 afforded A-carbobenzoxy-L-asparagin3 l-S-benzyl-L-cysteine 
hydrazide (V) (yield 7 ° %; m.p. 214.5-215.5 ° (decomp.) (dimethylformamide-aceto- 
nitrile); [a]~ ~--- --29.7 ° (in dimethylformamide). Calcd. for CaaH,TNsO~S" C, 55-79; 
H, 5-75; N, 14.79; S, 6.77 %- Found:C,  55-'79; H, 5.61; N, 14.89; S, 6.83 %). Reaction 
of the hydrazide V with NaNO,~ in d imethyl formamide-I  N HCI gave the azide, 
which was condensed with L-prolyl-L-isoleucylglycinamide in dimethyiformamide 
to obtain N-carbobenzoxy-L-asparaginyl-L-cysteinyl-L-prolyl-L-isoleucylglycin- 

All of  t h e  i n t e r m e d i a t e s  w i t h  t h e  e x c e p t i o n  of  t h e  p r o t e c t e d  n o n a p e p t i d e  V I I I .  w h i c h  Con- 
t a i n e d  a m i n o r  i m p u r i t y ,  w e r e  f o u n d  t o  be  h o m o g e n e o u s  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  u s i n g  
s e v e r a l  s o l v e n t  s y s t e m s .  
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Fig. L Scheme for the synthesis of Sera-I leS-oxytoc in .  Z-. carbobenzoxy-" Tos-, tosyl-" B Z I : ,  
benzyl-. 

a m i d e  {VI)  (y i e ld  4 5  % ;  m.p .  2 3 3 - z 3 5  ° ( d e c o m p . )  ( d i m e t h y l f o r m a m i d e - a ~ e t o n i t r i l e )  ; 
[atZ~--- ---79.3 ° (in glacial acetic acid). Calcd. for CmH4~N~OsS" C, 57.91; H, 6.53; 
N,  z3.Sr : S, 4.42 %. Found: C, 57-85 ; H, 0.43 ; N, z3.76; S, 4.48 %). 

,After removal of the carbobenzoxy-group of VI with HBr in glacial acetic acid 
the resulting hydrobromide was converted to the free pentapeptide amide VII on 
a Dowex-zzK cohmm and the latter coupled with the protected tetrapeptide azide, 
o b ~  from S-benzyl-N-tosyl-L-C.Vsteinyl-L-tyrosy!-L-isoleucyl-L-serine hydra- 
zide (IV), to yield S-benzyi-N-to:-yl-L-c}~teinyl-L-tyrosyl-L-isoleucyl-L-seryi- 
t -asparaginyl-S-benzyl-L-cysteinyl-  L-prolyl- t-isoleucylglycinamide (VIII) (yield 
32 %; m.p. 225.5-228.5 ° (decomp.) (dimethylformamide-acetonitrile and dimethyl- 
formamide-methanol);  [~3~ : me2-7 ° (in dimethylformamide). Calcd. for C6zH83- 
NztO,4S3: C, 57.I7; H, 6.42; N, zI.83; S, 7-38 %. Found: C, 57.zo; H, 6.55; N, Ir.65 ; 
S, 7-39 %)- The protected nonapeptide amide VIII was then treated with sodium in 
liquid ammonia and the resulting Sera-IleS-oxytoceine o::i_d'.'zed by aeration in a 
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di lute  aqueous solution at  p H  6.6-6.8. The crude nonapept ide  amide  I X  was  p u ~  
by  counter -current  dis t r ibut ion in the  sy s t em 2 - b u t a n o l - o . o I  7 N acetic ~¢~lt s. Re-  
d is t r ibut ion  of Se r~ - I l eS -oxy toc in  (IX) in the  same solvent  sys tem gave  a ma te r i a l  
hav ing  at 25 o a par t i t ion  coefficient of o.53. The exper imenta l  curve,  ob ta ined  f rom 
the  Folin color values ~, coincided wi th  the ~ theoret ical  curve. The ~ p roduc t  
showed a correct quan t i t a t i ve  amino acid composi t ion and  possessed a n  oxytocic  
ac t iv i t y  of approx,  z3o I .U . ]mg  pure peptide,  when assayed on the isolated r a t  u t e r u # .  

We are ve ry  grateful  to Professor R. ACHER, Labora~oire de Chimie Biologique,  
Facul t6  des Sciences, Paris for per forming the amino  acid analysis  on the  Becknmm 
Spinco Analyzer .  
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Note added in proof: Since this paper was submitted for publication, G ~ , ~  ~! d.* 
described in a brief report a synthesis and some pharmacological effects of Sert-[k'e-ox-~'toc~- 
According to the authors the peptide possesses an oxytocic activity on the isolated t a t  uter~L.~ 
of I5o ± Iz i.U./mg. (Received N - o v ~  29th. I~,z)i 
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O n  the in te rac t ion  of  insulin w i t h  raney nickel 

In  a former  su rvey  I we s tudied  the  in teract ion of meth ion ine  wi th  R a n e y  nickel ,  
es tabl ishing a quan t i t a t i ve  remova l  of su lphur  and  the fo rmat ion  of m e ~  
a -aminobu ty r i c  acid. On this basis a m e t h o d  was developed for t he  de t e rmina t ion  
of meth ionine  b y  de te rmina t ion  of the  q u a n t i t y  of m e t h a n e  b y  an  in t ta red  
metr ic  procedure.  

In  the  present  survey,  the behav iour  to  R a n e y  nickel of p roducts  wi th  a pep tk le  
s t ruc ture  and  a higher  molecular  weight  has been studied.  We took  note  of  t he  
observat ions  m a d e  b y  COOLEY AND WOOD s, n a m e l y  t h a t  the  t r e a t m e n t  of  egg a lbumin  
wi th  R a n e y  nickel results  in an a lmost  comple te  removal  of su lphur  w i thou t  a notice-  
able f r agmenta t ion  of the  protein molecule.  Irt order  to follow wi th  g rea te r  ease a n d  
assurance the  in terac t ion  of proteins  wi th  R a n e y  nickel  we se!ected ~ u l i a  since i t s  

chemical  s t ruc ture  ig known.  We were fu r the r  inclined to use this  protein because of  
various da t a  in the  l i tera ture  on the reac t iv i ty  of its disulphide bonds  u n d e r  d i f fer i t~  
conditions.  Thus  CECIL AND LOENING a have  s tudied the  in terac t ion  of t he  d i m ~ h i d e  
groups  of insulin wi th  sodium sulphite,  es tabl ishing t h a t  t he  in t ra-ehain  dimalphide 
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