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Fig. 1. IR-spectrum of lentinacin Na salt (in KBr). 

Effect of Ientinacin on serum total cholesterol levels in rats ~ 

Supplement b Serum total cholesterol levele 

Day 0 Day 7 Decrease a 
rag/100 ml mg/100 ml % 

None 83 • 3.2 78 2L- 3.1 6 -4- 2.6 
0.005% Lentinacin 
natural 83 ~ 4.4 63 4- 4.4 25 ~= 1.8 
synthetic 83 4- 6.2 62 =L 5.3 25 4- 5.3 
0.01% Lentinacin 
natural 83 ~ 3.7 60 4- 2.1 28 4- 2.7 
synthetic 83 4- 5.2 60 4- 5.0 28 4- 2.3 
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Fig. 2. Synthetic pathway of lentinacin. 
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Cleavage of l e n t i n a c i n  w i t h  6 N  HC1 ( l l 0~  72 h) 
resu l ted  in t h e  l i be ra t ion  of glycine a n d  a new a m i n o  
acid, 4-amino-2,  3 - d i h y d r o x y b u t y r i c  acid (II). T he  a m i n o  
acid (II) was o b t a i n e d  as colourless pi l lars  f rom water ,  
m p  215-217 ~ (dec.); Ee]~ ~ + 3 6 . 9  ~ (C = 0.25 in H~O, 
ca lcu la ted  f rom t h e  O R D  curve).  Anal .  (C~HgOIN): C, 
35.25; H, 6.68; N, 10.10. T he  s t r u c t u r e  of I I  was  con- 
f i rmed  b y  t he  syn thes i s  t h r o u g h  4-amino-4-deoxy-2,  3-0- 
i sopropyl idene-D-ery thron ic  acidK 

The  diol l inkage  in l e n t i n a c i n  was also e luc ida ted  b y  
pe r ioda te  ox ida t ion .  

The  d e g r a d a t i o n  s tud ies  and  spec t rome t r i c  d a t a  
i nd i ca t e  I for  t h e  s t r u c t u r e  of l en t inac in .  

To ta l  syn thes i s  of l e n t i n a c i n  was car r ied  ou t  b y  t he  
p rocedure  i l lu s t r a t ed  in F igure  2. T he  phys i cochemica l  
p roper t i e s  of s y n t h e t i c  l e n t i n a c i n  coincided w i t h  those  of 

Male rats of the Sprague-Dawley strain weighing 140-160 g. 
b Lentinacin was supplemented as sodium salt to a commercial stock 
diet purchased from Japan CLEA Company. o Mean values of 
5 rats ! S.E. Total cholesterol was determined by the modified 

( Serum total cholesterol on Day ; )  
method of ZAK 4. a 1 Serum total cholesterol on Day x 100. 

n a t u r a l  l en t inac in .  As p r e s e n t e d  in t he  Table ,  s y n t h e t i c  
l e n t i n a c i n  showed  comple t e ly  t h e  same  m a r k e d  hypo-  
choles te ro lemic  effect  as n a t u r a l  l e n t i n a c i n  in Sprague-  
Dawley  rats .  I t s  acu te  a n d  chronic  toxic i t ies  in  exper i -  
m e n t a l  an ima l s  were e x t r e m e l y  low. 

I t  is v e r y  i n t e r e s t i ng  t h a t  t h i s  newly  found  and  
syn thes ized  aden ine  der iva t ive ,  wh ich  was or ig ina l ly  
i sola ted f rom edible  m u s h r o o m ,  shows h igh  hypocholes -  
te ro lemic  ac t iv i ty .  W e  are now inves t i ga t i ng  t he  bio-  
s y n t h e t i c  p a t h w a y  of l e n t i n a c i n  as well  as t h e  m e c h a n i s m  
of i ts  hypocho les t e ro lemic  ac t ion .  

Zusammen/assung. Aus d e m  Speisepilz <~ Shiitake~> 
(Lentinus edodes) wurde  ein neues  A d e n i n d e r i v a t  isol ier t  
u n d  L e n t i n a c i n  genann t .  Seine chemische  S t r u k t u r  
wurde  m i t  2(IR), 3 (R) -Dihydroxy-4 - (9 -adeny l ) -bu t t e r s~ure  
d u r c h  die vo l l s t~ndige  Syn these  ident i i i z ie r t .  L e n t i n a c i n  
s enk t  den  Choles ter inspiegel  bei  R a t t e n .  

I .  C H I B A T A ,  K .  O K U M U R A ,  

S .  T A K F ,  Y A M A  a n d  K .  K O T E R A  

Research Laboratories, 
Tanabe Seiyaku Co. Ltd., 
Kashima-cho, Higashiyodogawa-ku, 
Osaka (Japan), 20 August 1969. 

S. HANESSIAN and T. H. HASKI~L, J. heterocyclic Chem. /, 55 
(1964). 

4 B. ZAK, Am. J. clin. Path. 27, 583 (1957). 

A N e w  Peptide Coupl ing Agent  - Phosphoni tr i l i c  Chloride 

Var ious  organic  ch lo rophosph i t e s  are  employed  as 
coupl ing  agen t s  in pep t ide  chemis t ryK However ,  t he  
r e l a t ed  inorganic  cyclic phosphon i t r i l i c  chlor ide  (PNC) 
has  no t  been  e v a l u a t e d  in t h i s  aspect ,  a l t h o u g h  t h e  
c h e m i s t r y  oI t h e  c o m p o u n d  ha s  been  s tud ied  for some 

years  ~. The  commerc i a l  p r o d u c t  con ta ins  m o s t l y  t r i m e r  
w i t h  some t e t r a m e r  a n d  a t r ace  of h igher  ol igomers,  ye t  
m a y  be  f r a c t i o n a t e d  to  p roduce  a pu re  r e a g e n t  3. 

I n  a t yp i ca l  expe r imen t ,  t h e  t r i e t h y l a m m o n i u m  sa l t  of 
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 i n e  (1 mmole)  was  
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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 .  

K .  C. DAS, Y u - Y I N  LIN, 
a n d  B.  W:EINSTEIN 
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University o/ Washington, 
Seattle (Washington 98705, USA), 77 August 7969. 
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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. 

.2 K. JOLT and J, RUDINGER, Colin. Czech. chem. Commun. 32, 1229 
(1967). 

s A. t{OBAYASHI, S. HASE, R. KIYOI and S. SAKAKIBARA , Bull. 
chem. Soe. Japan,  in press. 

4 S. SAKAKIBARA and S. HASE, Bull. chem. Soc. Japan  41, 2816 
(1968). 

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). 


