
15. II. 1962 Brevi comunicazioni - Brief Reports 71 

tuberosum di i r f te  im Hinb l i ck  au f  die Biogenese dieser the  same cons t i t u t ion  its c i t ros tad ienol ,  d i f fer ing on ly  in 
V e r b i n d u n g e n  v o n  In te resse  sein. the  conf igura t ion  o{ the  z124 (2S)-dt)uble bond .  

Summary. T h e  ' s te ro l  f r ac t ion '  f rom leaves of the  po ta to  
p l an t ,  Solanum tuberosurn, was found  to  con ta in  a minor  
cons t i t uen t ,  t h e  s t r u c t u r e  of which  h a s  been  es tabl ished as 
4 g-  m e t h y l -  5 m- s t i g m a s t a -  7, 24 (28) - d iene-  3 ~ - ol (I). This  
s te ro l  is m o s t  p r o b a b l y  iden t ica i  w i t h  ~x-sitosterol and  has  
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S y n t h e s i s  o f  E n n i a t i n  B 

I n  1947 PLATTNER e t  al. x isolated from a n u m b e r  of 
fu sa r ium s t r a i n s  the  a n t i b a c t e r i a l  me tabo l i t e  E n n i a t i n  B 
for w h i c h  t h e y  proposed  the  s t ruc tu r e  of a cyclic t e t ra -  
pep to l ide  ~. R e c e n t l y  SHEMYAKIN e t  al, s were able to  de- 
m o n s t r a t e  b y  syn thes i s  t h a t  E n n i a t i n  B did  not  possess this  
s t ruc tu re .  I n  t he  m e a n t i m e  one of us (W. K.-Sch.) repeated  
the  molecu la r  we igh t  d e t e r m i n a t i o n  for th is  na t u r a l  prod- 
uc t  accord ing  to  a nove l  m e t h o d  developed b y  SIMON 4, 
To ou r  surpr i se  we found  a va lue  of 655 (ethyl  aceta te)  
accord ing  to  t h i s  the rmo-e lec t r i c  m e t h o d  ins tead of 426 ,as 
ca lcu la ted  for  a cyc to te t rapep to l ide .  These  measu remen t s  
sugges ted  t h e  poss ib i l i ty  t h a t  E n n i a t i n  B could be a cyclo- 
h e x a p e p t o l i d e  (molecu la r  we igh t  = 639) r a t h e r  t h a n  a 
cyc lo t e t r apep to l i de  since all  t h e  deg rada t ion  resul ts  pre- 
sen ted  b y  PLArTNER e t  al.  ~ would sti l l  be in  agreement  
w i th  such  a fo rmula .  

T h e  cyc lohexapep to l ide  s t ruc tu r e  has  now been con- 
f i rmed  b y  t h e  syn thes i s  of a n  ac t ive  subs tance  with all the  
p roper t i e s  of n a t u r a l l y  occurr ing  E n n i a t i n  B. 

The  open  cha in  hexapep to l ide  I X  was bu i l t  up  th rough  
the  s teps  ou t l i ned  in the  a c c o m p a n y i n g  react ion scheme. 

Our  syn thes i s  s t a r t s  w i t h  N-methy l -L-va l ine  recent ly  
p r epa red  in our  l a b o r a t o r y  b y  a new procedure  5. I t  w ~  
t h e r e b y  possible  to  use benzy loxyca rbony l  as the  N-pro- 
t ec t ing  group.  Th i s  r ep resen t s  a considerable  advance  over  
t he  use  of p-nitro-benzyloxycarbonyl-N-methyl-L-valine 
appl ied  in  the  p r e p a r a t i o n  of the  cyclo te t rapepto l ide  ~. 
Ter t .  bu ty l -D-~t -hydroxy- i sova le ra te  was ob ta ined  via  the  
co r r e spond ing  O-ace ty l  der iva t ive .  T he  acid chloride 
coupl ing  m e t h o d ,  f i rs t  appl ied  in t he  peptol ide series b y  

SItI.:MVAKIN 6 WM used tIIroilghout.  For  tile es te r  b o n d s  
benzene  sulfochloride p roved  to be ve ry  sui table ,  whereas  
for the  methyht te t i  pept ide  bonds  PCI~ was preferred.  
Deblocking of the  p ro tec t ing  groups  was car r ied  out- in the  
usual  way. 

HsC ClI(CIIa} t Cll(Clll)t list CII(CHslIt 
I I I [ I 

N CII--CO O--e l  l--CO, , N - - C H - - C O  

I t 
OC Cl t - - 0  (.)C--C ! l - -  N .............. ( )C--C ! i - -O 

l t I I 
(Cl l i l iCI I  {C i t l l IC l l  Ct l  I (iI:IC)iCI ! 

X, Natural l.;nniiitin B 

Full  deta i ls  will be given in I le lvet icl t  Ch imica  Acta .  
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Reaction scheme 

L-Me-Val = N-methyl-L-valine; D-Hy-i.Valac = ~t-hydroxy-D-iso-valeric acid; OBu t = tort. butyl t~tt'r; Z = lwnzy|uxyearlxmyL 
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The  acid chlor ide  of I X  was  cycl ized in h i g h  d i l u t i o n  
{benzene) in t he  p resence  of t r i e t h y l a m i n e .  

X ha s  been  s h o w n  to  be iden t ica l  in  m e l t i n g  poin t ,  I R -  
spec t rum,  op t i ca l  ro t a t ion ,  c h r o m a t o g r a p h i c  b e h a v i o u r  
a n d  microbio logica l  a c t i v i t y  7 (S taph .  au reus  ATCC 6538-P,  
in vitro) wi th  n a t u r a l l y  occur r ing  E n n i a t i n  B. 

Zusammen/assung. Die S t r u k t u r  von  E n n i a t i n  B, e ines  
a n t i m i k r o b i e l l e n  \Vi rks tof fes  aus  Fusa r i ens t~ immen  ( E T H ,  
Zfirich),  wi rd  d u r c h  S y n t h e s e  als die eines Cyc lohexa-  
pep to l ids  bewicsen  (vgl. X).  

PL. a .  PLATTNER, K. VOGLER, R. O. STUDER, 
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We are very much indebted to Prof. B. FUST and Dr. ERIKA 
B6RM from our Microbiological l)epartment for this bioassay. 

Chemische Forschungsableilung tier F. Ho//mann-La Roche 
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ratorium der Eidg. Technischen Hochschule, Zi~rich 
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The  Stabi l i ty  of Purif ied Preparat ions  
of Substance  P 

Crude  p r e p a r a t i o n s  of t he  p h a r m a c o l o g i c a l l y  ac t ive  
p o l y p e p t i d e  k n o w n  as S u b s t a n c e  P are  r e a s o n a b l y  s t a b l e  
in  so lu t ion ,  b u t  va r ious  worker s  h a v e  f o u n d  t h a t  p r e p a -  
r a t i o n s  c o n t a i n i n g  600 U/ rag  or  more ,  lose a c t i v i t y  when  
t he  so lu t ions  are  d i l u t ed  for t e s t i n g  (STERN ~). 

E x p e r i m e n t s  were u n d e r t a k e n  to  d i scover  t he  cause  of 
th i s  i n s t a b i l i t y  a n d  m e a n s  of o v e r c o m i n g  it. 1 nag of a 
h igh ly  pur i f i ed  p r e p a r a t i o n  of S u b s t a n c e  P was suppl ied  
b y  Dr. VV. Hae fe ly  of H o f f m a n n - L a  R o c h e  & Co. L td . ,  
Basle.  So lu t ions  of t h i s  p r e p a r a t i o n  were c o m p a r e d  w i t h  
a s t a n d a r d  p r e p a r a t i o n  of S u b s t a n c e  P (75 U / m g )  b y  t h e i r  
ac t ion  on  i so la ted  gu inea -p ig  i leum. W h e n  t he  pur i f ied  
p r e p a r a t i o n  was  d i sso lved  in T y r odes  so lu t ion  a n d  a d d e d  
to  t he  b a t h  in less t h a n  1 min ,  t he  a c t i v i t y  a p p e a r e d  to  be  
a b o u t  800 U/rag  a n d  t h i s  fell to  350 U / m g  30 ra in  la ter .  

T h e  presence  of p ro t e in s  in  the  so lu t ion  h a d  two  effects  
on  t he  responses  to  S u b s t a n c e  P. 

(1) The  effect  of t h e  s t a n d a r d  p r e p a r a t i o n  was po ten -  
t i a t ed .  I n  one  e x p e r i m e n t ,  for  example ,  t h e  p resence  of 
h u m a n  p l a s m a  a l b u m i n  (10 -5 g / m l  in  t he  so lu t ion  a d d e d  in 
t he  b a t h )  increased  t he  p o t e n c y  of t h e  s t a n d a r d  3.5 t imes .  
Beef  y-g lobul in  (10 -~ g/ml)  or ge la t in  (5%) h a d  a smal le r  
effect  (1.6 t imes) .  Th i s  effect  is l ike t h a t  desc r ibed  b y  
GRANT, HOOD, a n d  RAMVeELL 2 w h o  found  t h a t  c e r t a i n  
p ro t e in s  inc reased  t he  ac t ion  of ace ty l cho l ine  on  frog 
rec tus  a b d o m i n i s .  I n  o rde r  to  avo id  c o m p l i c a t i o n s  in  l a t e r  
e x p e r i m e n t s ,  t he  s t a n d a r d  was  d i sso lved  a n d  d i l u t ed  in 
t he  s ame  so lu t ions  as  t h e  p r e p a r a t i o n s  c o m p a r e d  wi th  it.  

(2) The  s t a b i l i t y  of t h e  pur i f ied  p r e p a r a t i o n  was in- 
creased.  I n  one  series of e x p e r i m e n t s  120 gig of t h e  pur i f ied  
p r e p a r a t i o n  was weighed  out ,  d issolved in 1 ml  of T y r o d e  
so lu t ion  c o n t a i n i n g  beef  y-g lobul in  (10-ag/ml) ,  a n d  d i lu t ed  
10 t imes  for t he  test .  T he  a c t i v i t y  of t h e  or ig ina l  so lu t ion  
was e s t i m a t e d  as 4200 U / r a g  of t h e  pur i f ied  p r e p a r a t i o n ,  
a n d  i t  a p p e a r e d  to  be s t ab le  for  a week a t  4 °. On  d i lu t ion  
w i t h  10 -8 g lobu l in  t h e  a c t i v i t y  felt 3 0 - 6 0 %  in 1 h. The  loss 
was  n o t  abo l i shed  b y  us ing  p o l y t h e n e  vessels,  a n d  was  
increased  w h e n  t he  glass vessel  was  t r e a t e d  w i t h  silicone. 
W h e n  t he  d i l u t i ng  f luid c o n t a i n e d  5% glycerol  no  loss was 
de t ec t ed  in 1 h. 

i n  t h r ee  e x p e r i m e n t s  in  w h i c h  1 0  -~ y-g lobul in  was used  
as t h e  d i lu t ing  fluid,  t h e  glass sur face  was  inc reased  b y  
a d d i n g  smal l  glass pa r t i c les  (bal lo t in i )  a n d  t h e  loss was  
84, 86 a n d  94% in less t h a n  40 min .  Th i s  increase  in t he  
r a t e  of d i s a p p e a r a n c e  of S u b s t a n c e  P sugges ted  t h a t  i t  
was be ing  a d s o r b e d  on  t h e  surface  of t he  glass, a n d  i t  was 
found  t h a t  ove r  50% of t he  a c t i v i t y  could be r ecovered  b y  
wash ing  t he  ba l lo t in i  w i t h  N/50 HC1. 

I n  a n o t h e r  series of e x p e r i m e n t s  120 ~xg of the  p repa -  
r a t i o n  was d isso lved  in 1 m l  of 0 .9% sal ine c o n t a i n i n g  5% 
gelat in .  Th i s  so lu t ion  was  d i lu t ed  w i t h  5% ge la t in  100 
t imes  for tes t ing ,  a n d  e s t i m a t e d  to  c o n t a i n  6700 U / m g  of 
t he  p r e p a r a t i o n .  The  a c t i v i t y  fell to  5000 in 90 ra in  a n d  to  
4700 in 24 h. These  s t r o n g  so lu t ions  of ge la t in  t h u s  gave  
b e t t e r  p r o t e c t i o n  t h a n  y-globul in .  

A s imi la r  p h e n o m e n o n  h a s  been  s t ud i ed  b y  KIILL a'~ who  
found  t h a t  insu l in  was  a d s o r b e d  on  glass, a n d  t h a t  5% 
ge la t in  p r e v e n t e d  th i s  a d s o r p t i o n  a n d  could  be  used  to  
e lu te  insu l in  f rom glass. O the r s  h a v e  m a d e  s imi la r  ob-  
s e r v a t i o n s  ~. P r e s u m a b l y  t h e  ge la t in  compe te s  w i t h  t h e  
ac t ive  s u b s t a n c e s  for r ecep to r s  in  t he  glass, t h o u g h  i t  is 
possible  t h a t  t h e  ac t ive  s u b s t a n c e s  fo rm a s t ab l e  b u t  st i l l  
a c t i ve  c o m p o u n d  wi th  gela t in .  STOUFFER a n d  LIPSCOMBE fl 
h a v e  s t ud i ed  a s imi la r  p h e n o m e n o n  in  e x p e r i m e n t s  which  
showed  t h a t  h i g h l y  a c t i v e  A.C.T.H.  p r e p a r a t i o n s  were ad -  
so rbed  on  glass a n d  could be  e lu ted  w i t h  acid. 

O t h e r  worker s  h a v e  also descr ibed  the  a d s o r p t i o n  of 
sma l l  q u a n t i t i e s  of ac t ive  s u b s t a n c e s  on  glass. For  ex- 
ample ,  MARSHALL 7 f o u n d  t h a t  o rgan ic  bases  were a d s o r b e d  
on  glass unless  t he  glass was  c leaned  b y  soak ing  in  con-  
c e n t r a t e d  n i t r i c  acid.  

VEALL a n d  VETTER 8 s t a t e  t h a t  a l b u m i n  labe l led  w i t h  
r ad io iod ine  is los t  on  glass, b u t  t h a t  t h i s  can  be  p r e v e n t e d  
if t h e  t o t a l  c o n c e n t r a t i o n  of a l b u m i n  is k e p t  ove r  1%.  
HJORTH 9 found  t h a t  pol len  e x t r a c t s  lost  t h e i r  p o t e n c y  as 
a n t i g e n s  in glass vials ,  a n d  t h a t  t h i s  loss was  p r e v e n t e d  b y  
a d d i n g  0 .01% of t h e  non ion i c  d e t e r g e n t  k n o w n  as T w e e n  
80; in  t h i s  case t h e  loss d e p e n d e d  on  t he  p resence  of a i r  in  
t h e  vial .  

I t  is poss ible  t h a t  t he  a p p a r e n t  inc rease  of a c t i v i t y ,  
w h e n  p ro t e in s  were a d d e d  to  t he  s t a n d a r d  p r e p a r a t i o n ,  as 
descr ibed  above ,  was due  to  t h e  fac t  t h a t  in t h e  absence  of 
a d d e d  p r o t e i n  t he re  was some loss on  t he  walls  of t h e  b a t h  
in which  t he  a s say  was made .  However ,  t he  fac t  t h a t  t he  
s t a n d a r d  p r e p a r a t i o n  seemed  to  be  s t ab le  cas ts  d o u b t  on  
t h i s  e x p l a n a t i o n .  
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