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granules ,  m p  232-233 o (decomp.)  (E tOH) ,  Rf  0.72 (CHC13: 
E t O H ,  1:1).  (FoundS:  C, 51,65, 51.50; H, 8.44, 8.32.) 
Sapon in  C, w h e n  crys ta l l ized  f rom 80% alcohol,  y ie lded 
f ine needles  of Sapon i n  D, m p  301-302 ~ (decomp.),  RI  
0 .72 (CHC13:EtOH, 1:1) .  (FoundS:  C, 56.87, 57.06; H, 
8.83, 8.68.) 

]3oth sapon ins  C a n d  D yie lded On acid hydro lys i s  
diosgenin,  glucose a n d  r h a m n o s e .  T he  sapon ins  B, C a n d  
D differ  f rom each  o t h e r  p r o b a b l y  in t h e i r  c o n t e n t s  of t he  
r e l a t ive  p r o p o r t i o n  of glucose and  rhamnose ,  t he  fo rmer  
a lways  p r e d o m i n a t i n g .  All  t h e  3 s apon ins  h a d  a d i rec t  
spasmodic  a c t i v i t y  on  i so la ted  u terus .  

Free  d iosgenin  a long  w i t h  free t igogen in  was also iso- 
l a t ed  f rom the  p e t r o l e u m  e the r  e x t r a c t  of t he  dr ied  
powdered  rh izomes .  T he  sapogen ins  a t  eve ry  s tage were 
c h a r a c t e r i z e d  b y  c o m p a r i s o n  w i t h  a u t h e n t i c  spec imens  6 
f rom a s t u d y  of t h e i r  TLC p a t t e r n ,  mp,  mixed  mp,  specific 
ro ta t ion ,  ana lys i s  4, IR- ,  N M R -  and  m a s s - s p e c t r a L  

Zusammenfassung. Eine  neue,  ergiebige Quelle zur  Ge- 
w i n n u n g  von  Diosgenin  aus  Costus speciosus wird be- 
schr ieben.  
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S y n t h e s i s  o f  a C y c l i c  D e c a p e p t i d e  C o r r e s p o n d i n g  

Tyroc id ine  E (TE) is a new  bas ic  po l ypep t i de  isola ted 
in 1968 b y  KORAHASHI et  al. x f rom a n  i n c u b a t i o n  m i x t u r e  
in  a ceil-free e n z y m e  s y s t e m  of Bacillus brevis in t he  
absence  of b o t h  ty ros ine  a n d  t r y p t o p h a n .  T h e y  h a v e  
sugges ted  t he  s t r u c t u r e  of T E  as a cyclic decapep t ide  
s h o w n  as X I  ~ b y  m e a n s  of compar i son  of t h e  a m i n o  acid 
compos i t i on  of T E  sample  w i t h  t h a t  of ty roc id ine  A (TA) 
since t he  a m i n o  acid sequence  of T A  has  been  a l r eady  
e s t ab l i shed  2, 3. However ,  t h e y  did  n o t  descr ibe  a n y  of t h e  
phys ica l  a n d  biological  p roper t i e s  of t h e  pep t ide .  

Structure of tyrocidine E and A. X represents an amino acid 
residue such as Phe (TE or XI) and Tyr  (TA). 

We r epo r t ed  p rev ious ly  t h e  syn thes i s  of t y roc id ine  A 3 
a n d  B 4, a n d  h a v e  been  a t t e m p t i n g  to syn thes ize  o the r  
tyroc id ines .  W e  wish  to  r e p o r t  here  t he  syn thes i s  of t he  
cyclic decapep t ide  (XI)  de s igna t ed  as TE,  and  the  chemi-  
cal  a n d  t he  biological  p roper t i e s  of t he  s y n t h e t i c  p roduc t .  

Condensa t i on  of Z - G l n - O N p  5 w i t h  H - P h e - O E t  gave  Z- 
G l n - P h e - O E t  (I), m p  167-169~ E~]D -- 4.0 ~ wh ich  was 
h y d r o g e n a t e d  w i t h  all e q u i v a l e n t  of h y d r o g e n  chlor ide  to 
p roduce  H - G l n - P h e - O E t . H C 1  (II), m p  178-182 ~ Eels 
+ 17.0 ~ Z - A s n - G l n - P h e - O E t  (III) ,  m p  225-227 ~ [~ID 
- -16 .0  ~ o b t a i n e d  f rom Z - A s n : O N p  and  I I ,  was  also con- 
v e r t e d  to  H - A s n - G l n - P h e - O E t - H C 1  (IV) b y  h y d r o g e n a -  
t ion,  m p  199-202 ~ [e]D - 8 : ~ 1 7 6  Z(OMe)-Phe-D-Phe-Asn-  
G l n - P h e - O E t  (V), m p  212-215 ~ Eels - -16 .4  ~ was ob- 
t a i n e d  b y  c o n d e n s a t i o n  of I V  a n d  t h e  azide  der ived  f rom 
Z(OMe)-Phe-D-Phe-NHNH23.  V was t r e a t e d  w i t h  h y d r a -  
zine to  af ford  Z ( O M e ) - P h e - D - P h e - A s n - G l n - P h e - N H N H  2 
(VI), m p  218-221~ [e~D -- 23.5 ~ (d imethylsu l foxide) .  
Condensa t i on  of t he  azide  der ived  f rom V I  w i t h  H-Val -  
Orn (d -Z) -Leu -D-Phe -P ro -OH a gav  e Z(OMe)-Phe-D-Phe-  
A s n - G l n - P h e - V a l - O r n ( & Z ) - L e u - D - P h e - P r o - O H  (VII) ,  m p  
236-239~ [~] _ 31.8 ~ (d imethylsu l foxide) .  T r e a t m e n t  of 
V I I  w i t h  di-p-nitrophenyl sulf i te  gave  a m o r p h o u s  
acy ldecapep t ide  p - n i t r o p h e n y l  es ter  (VIII ) .  T he  Z(OMe) 
g roup  of V I I I  was  r e m o v e d  b y  t he  ac t ion  of t r i I luoroace t ic  
acid a n d  t h e  decapep t ide  p - n i t r o p h e n y l  es ter  t r i f luoro-  

t o  T y r o c i d i n e  E 

a c e t a t e  o b t a i n e d  was t r e a t e d  w i t h  h o t  py r id ine  for the  
cyc l iza t ion  r eac t ion  e. Pu r i f i ca t ion  of t h e  crude  p r o d u c t  b y  
pass ing  i t s  aqueous  d i o x a n e - m e t h a n o l  so lu t ion  t h r o u g h  
co lumns  of Dowex  50 (H+ form) a n d  Dowex  1 ( O H -  form) 
gave  cyc lo -Phe-D-Phe-Asn-Gln-Phe-Val -Orn(d-Z) -Leu-D-  
P h e - P r o  (IX),  yield 40% (from VII ) ,  m p  252-255 ~ dec, 
E~X]D - -  129 ~ (me thano l )  (mol. wt.  calcd, for CT~H9301~N13. 
2H20  : 1425 ; found  : 1435). 

R e m o v a l  of t he  Z group f rom I X  b y  h y d r o g e n a t i o n  in 
t h e  presence  of an  e q u i v a l e n t  of h y d r o g e n  chlor ide  in 
m e t h a n o l  p r o v i d e d  c rys ta l l ine  cyc lo-Phe-D-Phe-Asn-Gln-  
P h e - V a l - O r n - L e u - D - P h e - P r o .  HC1- 3H20  (XI-  HC1 .3H20  ) 
as a des icca tor -dr ied  p roduc t ,  84%,  nap 265-267 ~ dec, 
[ ~ ] D  - -  126 o (methanol ) ,  a m i n o  acid r a t ios  in ac id  hydro ly -  
s a t e ;  P h e  3.9, Asp  t .0,  Glu 1.0, V a l  0.9, Orn  1.0, Leu 1.0, 
P ro  1.0, N H  a 1.9. I t s  h o m o g e n e i t y  was a sce r t a ined  b y  
t h i n - l a y e r  a n d  p a p e r  c h r o m a t o g r a p h i e s ,  and  p a p e r  electro-  
phores i s  w i t h  p H  1.8 buffer  (RI 0.66 • g r amic id in  S). The  
a n t i b a c t e r i a l  a c t i v i t y  of s y n t h e t i c  X I  was d e t e r m i n e d  b y  
a d i lu t ion  m e t h o d  w i t h  a boui l lon  aga r  m e d i u m  and  w i th  a 
s y n t h e t i c  m e d i u m  b o t h  a t  p H  7.0, t h a t  of TA as a reference 
pep t ide  be ing  also d e t e r m i n e d  u n d e r  same condi t ion .  I t  

1 K. FUJIKAWA, Y. SAKAMOTO, T. SUZVKI and K. KU~A~ASHI, 
Biochim. biophys. Acta 169, 520 (1968). 
A. R. BATTERSBY and L. C. CRAIG, J. Am. chem. Soc. 74, 4019 
(1952). 

3 M. O~No and N. IZUMIVA, J. Am. chem. Soc. 88, 376 (1966). 
- M. OHNO, T. KATO, S. MAKISUMI and N. IZUMIVA, Bull. chem. 
Soc. Japan 39, 1738 (1966). 

~' K. KUROMIZU and N. IZUMIYA, will be presented at the 7th Sym- 
posium on Peptide Chemistry at the University of Tokyo, Tokyo, 
21 November 1969; Experientia, in preparation. 

5 Satisfactory elemental analyses and chromatographic data were 
obtained for all crystalline compounds described here. [C~]D refers 
to a solution in dimethylformamide at 15 ~ otherwise noted. 
Z, benzyloxycarbonyl; Z(OMe), p-methoxybenzyloxycarbonyl; 
ONp, p-nitrophenoxy. Amino acid symbols except D-Phe denote 
the L configuration. 

s R: SCHWYZER and P. SIEBER, Helv. chim. Acta 40, 624 (]957). 
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was found t h a t  the  degree of the  act ivi t ies  of X I  t o w ard  
Gram posi t ive  microorganisms was near ly  the  same to  
t h a t  of TA; wi th  t he  syn the t i c  medium,  m i n i m u m  con- 
cen t ra t ions  of g rowth- inh ib i t ion  for Bacillus subtilis are 
5 ~zg/ml for X I  and 8 [zg/ml for TA, and  t h a t  for Staphilo- 
coccus aureus are 10 ~zg/ml for X I  and 8 ~zg/ml for TA. The 
results  indica tes  t h a t  the  L-tyrosine residue in TA can be 
replaced by  L-phenylalanine  w i thou t  an inf luence for t he  
act iv i ty .  

Zusammen/assung.  Die Synthese  des dem Tyrocidin  E 
en t sp rechenden ,  zykl ischen Dekapep t ids ,  eines bei der  
Zyklis ierung des ak t iven  Es te rs  l inearen Dekapept ids ,  
wird  beschrieben.  

N. MITSUYASU and N. IZUMIYA 

Laboratory o/Biochemistry,  Faculty o/Science, 
K y u s h u  University, 
Fukuoka  (Japan), 77 November 1969. 

C h e m i c a l  I n v e s t i g a t i o n  of Abroma augusta Linn.  

A broma augusta Linn. (Ulatkambal, N.O. Sterculiaceae),  
a small  t ree growing wild in India,  is a popular  medicine 
in the  indigenous sys tems.  The root  and roo t -bark  are 
r epu ted  remedies  as an emmenagogue  for congest ive  and 
nervous  dysmenor rhoea ,  and  the  leaves and s t ems  are 
repor ted  to be very  efficacious in gonorrhoea.  The root  
was repor ted  to  conta in  an alkaloid, abromine  ~, C6HlsNO2, 
mp  283 285 ~ a sterol, Cs0H5202, mp  153 157 ~ friedelin 2 
and abromas te ro l  A, mp  125.5 ~ A recent  shor t  communi -  
ca t ion s repor t ing  the  isolat ion of t a raxery l  acetate ,  
taraxerol ,  fl-sitosterol and a low mel t ing neut ra l  c o m p o u n d  
f rom the  pe t ro leum e ther  ex t r ac t  of the  leaves, p r o m p t s  us 
to repor t  here the  chemical  work ~s we have  been carrying 
out  on the  roots  and leaves of th is  p lan t  to explain  its 
p h a r m a c o d y n a m i c  ac t iv i ty  4,5 and to character ize  the  
alkaloid, abromine,  and the  sterols isolated previously.  

The qua t e rna ry  bases isolated as re ineckates  by  the  pro- 
cedure followed in Pluchea lanceolata s, were found to con- 
ta in  choline, be ta ine  and a base yielding a picrate,  mp  
223-227 ~ The m e thod  of isolat ion of abrolnine  ~ and the  
repor ted  mp  of its der iva t ives  indicate  beyond  doub t  its 
iden t i ty  wi th  be ta ine  in view of our isolation of the  la t te r  
f rom the  roots.  The non-volat i le ,  non-saponif iable  frac- 
t ion of the  pet ro leum ether  ex t rac t  of the  roots  on chroma-  
tog raphy  over  a lumin ium oxide yielded 2 sterols giving a 
violet  to green colour ( through blue) wi th  L iebe rmann-  
Burchard  reagent .  These were ident i f ied as fl-sitosterol 
(m/e 414 )A +) and s t igmas tero l  (m/e 412 M+). 

The pe t ro leum ether  ex t r ac t  of the  leaves of A.  augusta 
on similar  t r e a t m e n t  yielded the  following 5 compounds  
hav ing  di f ferent  Rf  values  as revealed by  th in- layer  
c h r o m a t o g r a p h y  (SiO2; C6H6:CHC13, 1:1;  12 vapour  or 
AC20-H2SO4-E tOH mix tu r e  as developer) :  

1. Compound  A f rom pe t ro leum ether  eluant ,  granular  
solid, mp  84-85 ~ (EtOAC), Rf  0.35 (I 2 vapour)  ident ical  
spot  wi th  octacosanol ,  freely soluble in pet .  ether ,  C6H 6, 
and gave no colourat ion wi th  L i e b e r m a n n - B u r c h a r d  re- 
agent .  FoundS:  C, 81.42, 81.30; H, 14.22, 14.10. C2sHssO 
requires:  C, 81.87; H, 14.23. IRa-absorp t ion  peaks  a t  
3220 (OH), 2860, 1465, 1400, 1380, 1125, 1075, 1065, 1020, 
735 and 722 [-(CH2)n-rocking split~ cm - t  in Nujol,  which 
compared  favourab ly  well wi th  those  of octacosanol .  
N M R - s p e c t r u m  in CHC13 showed a p r o m i n e n t  peak  at  
1.25 ~ due to me thy l ene  p ro tons  and small  peaks  a t  0.9 b 
and 3.65 b. The mass  spec t rum exhib i ted  p r o m i n e n t  
h igher  mass  peaks  a t  m/e  392 (M-18) and 422 (M'-28) wi th  
smal ler  mass  peaks a t  m/e  450, 451, 436, 423, 408, 407, 
394, 393, 378, etc. The general  f r agmen ta t ion  p a t t e r n  of 
the  mass  spec t rum ind ica ted  ~0 the  compound  A to  be a 
mix tu re  of octacosanol ,  C2sHasO (M-410) and the  alkane, 
C32H66 (M'-450), the  former  p redomina t ing .  

2. Compound  B f rom pet.  e ther  eluant,  fine needles, 
mp  260-268 o (pet. ether),  Rf  0.95, soluble in pet .  ether,  

Ident i ty  of A b r o m i n e  w i t h  Be ta ine  

C6H 6, CHC1 s, gave a p ink  colour wi th  L iebe rmann-  
Burcha rd  reagent .  I R - s p e c t r u m  was very  similar  to t h a t  
of co mp o u n d  C wi th  addi t iona l  absorp t ions  at  3250 cm -1 
(pr imary  OH) and 722 and 735 cm 1 E_(CH~)n_rocking 
split]. N M R - s p e c t r u m  in CHC13 showed a p r o m i n e n t  
me thy l ene  p ro ton  peak  at  1.25 d and me t h y l  p ro ton  peaks  
a t  0.82, 0.95, 1.1 and 1.6 d. A compara t i ve  s tudy  of the  
IR-,  NMR- and mass - spec t ra  ind ica ted  the  co mp o u n d  to 
be a mix tu re  of t a raxe roU 1 [m/e 426 (M), 411 (M-CH3), 
302 (K), 287 (K'), 284 (K-H20),  204 (1), 189 (1-CH3) and 
an a l iphat ic  alcohol 1~ Cs2H660 [In/e 448 (M-18), 420 (M- 
18-28), 392 (M-18-2 • 28)~. 

3. Compound  C f rom pet.  ether:C6H8 (1:1) eluant ,  
crystal l ine rods, mp  279 280 ~ (C6H6), Rf  0.91, spar ingly  
soluble in C6H s, CHC1 s, insoluble in pet .  ether,  soluble in 
acetone,  e thyl  ace ta te  and alcohol and  gave a p ink  colour 
wi th  L i e b e r m a n n - B u r c h a r d  reagent .  The mass - spec t rum 
exhib i ted  the  usual f r agmen ta t i on  p a t t e r n  of taraxero111. 
The iden t i ty  of the  co mp o u n d  wi th  ta raxero l  was con- 
f i rmed by  compar ison  of rap, mixed  m p  of the  alcohol and 
its ace ta te  and I R - s p e c t r u m  wi th  those  of an au then t i c  
sample  12. 

4. Compound  D from C6H s and  CHC1 s eluants,  needles, 
mp  134 135 ~ (alcohol), Rf  0.28, gave a violet  to blue to 
green colour wi th  L i e b e r m a n n - B u r c h a r d  reagent ,  formed 
an acetate ,  mp  127-128 ~ which did no t  show any depres-  
sion in mixed  mp wi th  the  ace ta te  of fl-sitosterol. 
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