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s t i r r e d  w i t h  t e t r a m e r i c  P N C  (0.25 m m o l e )  in  c h l o r o f o r m  
a t  r o o m  t e m p e r a t u r e  fo r  30 m i n ,  t h e n  f r e s h l y  p r e p a r e d  L- 
a l a n i n e  m e t h y l  e s t e r  (1 m m o l e )  w a s  a d d e d ,  a n d  t h e  
m i x t u r e  w a s  a l l o w e d  t o  s t a n d  fo r  24 h .  R e m o v a l  o f  t h e  
s o l v e n t ,  f o l l o w e d  b y  s t a n d a r d  w a s h i n g  p r o c e d u r e s ,  g a v e  
N - b e n z y l o x y c a r b o n y l - L - p h e n y l a l a n y l - L - a l a n i n e  m e t h y l  
e s t e r :  m p  1 3 0 - 1 3 1  ~ (65%) .  A p p l i c a t i o n  o f  t h e  n u c l e a r  
m a g n e t i c  r e s o n a n c e  s p e c t r o s c o p y  m e t h o d  fo r  t h e  d e t e r -  
m i n a t i o n  of  r a c e m i z a t i o n  r e v e a l e d  n o  I)L d i p e p t i d e  h a d  
f o r m e d  in  t h e  r e a c t i o n  4. 

T h e  r e a g e n t  w a s  t e s t e d  o n  a b r o a d e r  sca l e  b y  a n o t h e r  
s y n t h e s i s  of  N - t - b u t o x y c a r b o n y l  - L - t r y p t o p h y l  - L - 
m e t h i o n y l - L - a s p a r t y l - L - p h e n y l a t a n i n e ,  m a d e  p r e v i o u s l y  
in  a s t u d y  o n  t h e  C - t e r m i n a l  s e q u e n c e  of  g a s t r i n  s. T h e  di- ,  
t r i - ,  a n d  t e t r a p e p t i d e  u n i t s  w e r e  f o r m e d  w i t h  t h e  a i d  o f  
P N C  w i t h o u t  u n d u e  d i f f i c u l t y .  T h e  p h y s i c a l  p r o p e r t i e s  o f  
t h e  i n t e r m e d i a t e s  w e r e  in  a g r e e m e n t  w i t h  t h e  l i t e r a t u r e  
v a l u e s .  R e c e n t l y ,  t h e  t r i m e r i c  P N C  h a s  b e e n  s h o w n  to  
p r o d u c e  o t h e r  t e t r a p e p t i d e s  in  t h e  g l u c a g o n  se r i es  in  
m o d e r a t e  a m o u n t s t  

T h e  m e c h a n i s m  h e r e  m a y  i n v o l v e  t h e  i n i t i a l  f o r m a t i o n  
of  a n  a c t i v e  e s t e r  i n t e r m e d i a t e ,  f o l l o w e d  b y  a d i s p l a c e -  
m e n t .  S h o r t l y  a f t e r  t h i s  i n v e s t i g a t i o n  w a s  b e g u n ,  t h e  u s e  
of  c o m m e r c i a l  P N C  in  t h e  f o r m a t i o n  of  v a r i o u s  a m i d e s  
a n d  h y d r a z i d e s ,  b u t  n o t  p e p t i d e s ,  w a s  d e s c r i b e d  in  a 
s h o r t  n o t e  7, s. 

Zusammen[assung. P h o s p h o n i t r i l c h l o r i d ,  d e s s e n  V e r -  
b i n d u n g  r a z e m i s i e r u n g s f r e i  e r fo lg t ,  k a n n  a ls  R e a g e n s  z u r  
S y n t h e s e  v o n  P e p t i d e n  v e r w e n d e t  w e r d e n .  
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S y n t h e s i s  of  a 
Conta in  a D i s u l p h i d e  B o n d  s 

T h e  p r e p a r a t i o n  o f  a n  a n a l o g  of  d e a m i n o - o x y t o c i n ,  in  
w h i c h  t h e  d i s u l p h i d e  b o n d  is r e p l a c e d  b y  a n  e t h y l e n e  
l i n k a g e ,  w a s  f i r s t  p u b l i s h e d  in  1967 b y  RUDINGER a n d  
JogT  2 w h o  d e m o n s t r a t e d  t h a t  t h i s  c o m p o u n d  p o s s e s s e d  
w e a k  b u t  d e f i n i t e  o x y t o c i n - l i k e  a c t i v i t y .  T h i s  c o m p o u n d  
is  c a l l ed  d e a m i n o - d i c a r b a - o x y t o c i n .  S u b s e q u e n t l y ,  we  
r e p o r t e d  t h e  s y n t h e s i s  o f  t h e  s a m e  c o m p o u n d  o b t a i n e d  
b y  a n  i n d e p e n d e n t  r o u t e  ~, a n d  i t  w a s  f o u n d  t h a t  t h e  r a t  
u t e r o t o n i c  a c t i v i t y  of  t h i s  c o m p o u n d  w a s  a l m o s t  t e n J o l d  
h i g h e r  t h a n  t h a t  r e c o r d e d  p r e v i o u s l y  2. B y  t h e  s a m e  t e c h -  
n i q u e  we  h a v e  p r e p a r e d  t h e  c o r r e s p o n d i n g  L y s S - v a s o -  
p r e s s i n  4. T h e  p r e l i m i n a r y  b i o l o g i c a l  a c t i v i t i e s  o f  t h i s  
p e p t i d e  a l o n g  w i t h  t h o s e  o f  d e a m i n o - d i c a r b a - o x y t o c i n  
a r e  g i v e n  in  t h e  T a b l e .  W e  n o w  r e p o r t  t h e  s y n t h e s i s  a n d  

B i o l o g i c a l l y  Act ive  A n a l o g  of D e a m i n o - 8 - A r g i n i n e - V a s o p r e s s i n  w h i c h  D o e s  not  

s o m e  p r e l i m i n a r y  b io log i ca l  a c t i v i t i e s  of  d e a m i n o -  
d i c a r b a - A r g S - v a s o p r e s s i n .  

1 The tentatively proposed rules by the IUPAC-IBC were followed 
in the use of abbreviations: J. biol. Chem. 2dl, 2491 (1966). 
Asu, coaminosuberic acid; -OSu,  N-hydroxysuceinimide ester; 
Aoe-, t-amyloxyearbonyl. The amino acids used were in the 
L-form. 
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Biological activities of deamino-dicarba-ArgS-vasopressin and its related compounds 

Compounds Biological activities (IU/mg) 
Oxytoeic Depressor Pressor Antidiuretie 
(rat) (fowl) (rat) (rat) 

Deamino-oxytocin ~ 803 4- 36 975 4- 24 1.44 4- 0.06 19 
Deamino-diearba-oxytoein b 96 52 < 0,25 1.78 

Deamino-LysS-vasopressin" 12 4- 0.5 61 4- 2 126 ~_ 2 301 4- 11 
Deamino-dicarba-LysS-vasopressin a 5.1 4.2 10.4 7.8 

Deamino-ArgS-vasopressin ~ 27 4- 4 150 4- 4 370 4- 20 1300 4- 200 
Deamino-diearba-ArgS-vasopreasin 11.9 ~ 8 g 23.0 ~ 84.5 ~ 

a B. M. FERRI~R, D. JARVlS and V. DU VIGNEAUD, J. biol. Chem. 240, 4264 (1965). b See ref. 3. ~ R. D. KIMBROUGH JR., W. D. CASH, L. A. 
BRANDA, W. Y. CHAN and V. DO VIGNEAUD, J. biol. Chem. 238, 1411 (1963). a See ref. 4. e R. L. HUGUENIN, E. STORMER, R. A. BOISSONNAS 
and B. BERDE, Experienfia 27, 68 (1965). ~ This value was determined by Dr. T. OKADA, Yoshitomi Pharmaceutical  Ind. Co. Ltd. g This 
value was determined by Dr. R. WALTER and his group, Mount Sinai Medical and Graduate Schools of The City University of New York. 
1~ This value was determined by Dr. S. YOSHIDA, University of Tokyo, using the conductivity method; cf. S. YOSHIDA, t{. MOTOHASHI, H. 
IBAYASHI and S. OKtNAKA, J. Lab. din.  Med. 62, 279 (1963). 
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Benzyloxycarbonyl-L-e-aminosub,  eric acid a - t - b u t y l  
ester (Z-Asu(OBut)-OH)~,% a key in te rmedia te  for the  
prepara t ion  of dicarba-analogs,  was synthet ized  according 
to a procedure modif ied by  MURAKAMI et  al. 5 for the  
prepara t ion  of a-esters. The sodium methox ide  t rea tment ,  

HCHO,  MeONa isobutylene 

(ZTA U , .,so,-* 
CH~--O 

OBu t OBu t 
I OH- I 

(Z-Asu-OMe) ~ Z-Asu-OH 

the  second step ill the  r eac t ion  scheme, was carried out  
overnight  a t  10 ~ in order to avoid possible racemizat ion.  
Since all in te rmedia tes  were obta ined  as oily compounds,  
complet ion  of each react ion was ascer ta ined by  thin-  
layer  chromatography,  and tile over-al l  yield of the  key 
in te rmedia te  was sat isfactory (66%). The  par t ia l ly  pro- 
tec ted  oc tapept ide  was synthe t ized  by step-wise elonga- 
t ion of H-Pro-Arg(Tos) -Gly-NH,  6 wi th  the  appropr ia te  
amino acid ac t ive  esters 3,4 (Figure). Compound V was 
smooth ly  conver ted  to the  ac t ive  ester VI  by  the  tr i-  
f luoroaceta te  m e t h o d L  A f t e r  remova l  of the  remaining 
pro tec t ing  groups f rom the  tyrosyl  residue, VI  was t rea ted  
wi th  pyr id ine  a t  50~ under  h igh-di lu t ion condit ions 
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Synthesis of deamino-dicarba-ArgS:vasopressin. 

(1 mmol/1), and a cyclic compound  V I I  was obta ined  in 
about  60% yield. R e m o v a l  of the  tosyl  group f rom V I I  
was achieved by  the  I-IF-procedure s a t  0 ~ for 1 h in the  
presence of anisole. Remain ing  hydrogen  fluoride in the  
crude p roduc t  was r emoved  by  passing the  aqueous solu- 
t ion th rough  a short  column of Amber l i te  IR-45 (OH-).  
The HF-f ree  product  was purif ied on a column of 
Sephadex G-25 wi th  0 . 1 N , A c O H  as the  solvent,  and the  
homogeneous  compound  was obta ined as lyophil izate  in a 
yield of 51%. Paper  ch roma tog raphy  showed this com- 
pound  to give a single spot  in 2 different  solvent  systems;  
RI  0.36 ( n - B u O H : A c O t l : w a t e r = 4 : l : l )  and Rf  0.19 
(n-BuOH : pyr id ine  : water  = 4 : 1~: 1) ; [e}~6 _ 69 ~ (c 0.38, 
0 .1N AcOH).  Anal.  calcd, for C4sHsTN14012.CH,COOH- 
2.5 H20:  C 52.81; H 6.74; N 17�9 Found  for a sample 
dried at  100 ~ for 10 h in vacuo : C 52.87 ; H 6.71 ; N 17.18. 
Ra t io  of amino acids af ter  acid hydrolysis :  Tyr0.s0, 
Phel.08, Glul.0,, Asp1.00, Asul.06, Pro0.96, Argl�9 Glyl.0P 
Pre l iminary  bioassay revealed tha t  deamino-dicarba-  
ArgS-vasopressin possesses app rox ima te ly  1/15 of the  
principal  act ivi t ies  of na tura l - type  deamino-ArgS-vaso - 
pressin (see Table). 

Zusammen/assungl Die Synthese und Resu l ta te  einer 
vorls  biologischen Pri i fung yon Desamino-di-  
carba-ArgS-vasopressin, e inem Neurohypophysenhor -  
mon-Analogon,  in dem die Schwefelbri icke durch eine 
~. thylengruppe e rse tz t  ist, werden beschrieben. 
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Inh ib i t i on  of  D N A  S y n t h e s i s  in R e g e n e r a t i n g  Rat  

The inhibi t ion of growth of lymphoid  tissues by  
adrenal  cort icosteroids is well documented  z-8. Na tu ra l  
cort icosteroids or thei r  analogs t lave also been shown to 
inhibi t  erythropoiesis  4 and the  prol iferat ion of fibro- 
blasts 5, to induce growth failure in neonata l  rats% to 
cause the  abnormal  deve lopment  or dea th  of embryonic  
tissues~, 8, and to cause the  regression of tumors  of 
lymphoid  origin ~-11. 

In  a previous s tudy  ~ it  was shown t h a t  pharmaco-  
logical doses of hydrocor t i sone marked ly  inhibi t  R N A  
synthesis  in the  regenera t ing  l iver  of hypophysec tomized ,  
bu t  not  of in tac t  rats. The  results of o ther  studies suggest  
t h a t  adrenal  cort icosteroids inhibi t  mitosis  in the  re- 
generat ing l iver  of the  mouse 'a ,  14 and of ti le ra t  1~. 
Fur thermore ,  adrenocor t icotrophic  hormone  was shown 16 

Liver  b y  H y d r o c o r t i s o n e  

to decrease the  incorporat ion of t r i t i a ted  thymid ine  into 
nuclei of the  regenerat ing l iver  of the  rat .  In  view of thei r  
impor tance  as ant icancer  agents, the  growth inhibi t ing 
act ion of t i le cort icosteroids was s tudied further,  using 
the  regenera t ing  l iver  system. 

Male Sprague-Dawley  rats  (240-300 g) were main ta ined  
in plast ic  cages wi th  pur ina  chow and wate r  ad l ibi tum. 
Light ing  was control led f rom 06.00-18.00 h. Par t ia l  
hepa t ec tomy  involved  the  surgical r emova l  of approxi-  
ma te ly  70% of the  l iverl~; the  operat ions  were rout ine ly  
performed be tween  10.00-13.00 h. The  rats  were fasted 
in wire b o t t o m  cages following the  operat ion.  The  
labelled precursors, (3H-methyl) t hymid ine  or  6-1~C 
orotic acid, were injected i.p. 26 k af ter  par t ia l  hepatec-  
tomy,  when the  ra te  of D N A  synthesis  is approx imate ly  


