
15.5. 1970 Specialia 475  

I R  1760 (lactone),  1620, 1590 (aromat ic) ,  1135 (C-O-C) 
cm -1, N M R  6 p p m  (CDC13), 6.99, 6.88 (1H, each, due to 
H-5 a n d  H-6, J = SHz), 2.8 (2H, each, m, due  to  H-3, 
H-4 a n d  H-10),  1.78 (2H, t, due  to  H-9, J - 7Hz), 1.32 
(6H, s, g em d imethy l ) ,  f ound :  C, 71.96; H, 6.96. C14H1603 
requi res :  C, 72.39; H, 6.94%].  T he  c o m p o u n d  I I  was  de- 
h y d r o g e n a t e d  w i t h  Pd-C (10%) in boi l ing  d i p h e n y l  e the r  
to  give d ihydrosese l in  [III ,  m p  and  m m p  ~~ 102-103 ~ 
(lit. n m p  103-104~ IIR 1730 (a f t -unsa tu ra ted  lactone) ,  
1600, 1490 (aromat ic) ,  1120 (C-O-C),  cm -~ (Nujol),  U V  
~EtOH 222, 247, 258, 328 (log s 4.1, 3.6, 3.5 a n d  4.3), N M R  

m a x  

d p p m  (CDC13) 7.60, 6.20 (1H each, d, due  to  H-4  a n d  
H-3, J - 10Hz), 7.20, 6.70 (1H each,  d, due  to  H-5 and  
H-6, J = 9Hz), 2.90, 1.85 (2H each,  t,  due  to H-9  a n d  
H-10), 1.36 (6H, s, gem d imethy l ) ,  f o u n d :  C, 73.40; H, 
6.07. C14HItO3 requi res :  C, 73.02; H, 6.13%1. D ihydro -  
seselin ( I I I )  on  fu r t he r  d e h y d r o g e n a t i o n  w i t h  D D Q 12 in 
d i o x a n  y ie lded seselin (IV) Inp 113-114 ~ (depression in 
m p  w i t h  dihydrosesel in) .  F o u n d :  C, 73.42; H, 5.70. 
C14H1203 requ i res :  C, 73.67; H, 5.30%. F u r t h e r  work  is in 
progress  and  more  de ta i l s  will be pub l i shed  in due 
course is. 

Zusammen/assung. Die 
Te t r ahyd rose se l i n  aus  der  
beschr ieben .  

Syn these  des N a t u r s t o f f e s  
F r u c h t  Seseli indicum wird  
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A N e w  Ind ian  Source  of D i o s g e n i n  (Costus speciosus) 
In  a n  ex tens ive  su rvey  of 19 d i f fe ren t  species of I n d i a n  

Dioscorea plan t s ,  CHAKRAVARTI et  al. 1 found  Dioscorea 
prazeri (Kukur torul) of Dar jee l ing  and  Dioscorea deltoidea 
(Kins) of K a s h m i r  to  be 2 r ich  sources of diosgenin.  The  
yield of d iosgenin  was 2.1% f rom t he  fo rmer  and  3.35% 
f rom the  l a t t e r  on the  basis  of dr ied yams .  W e  h a v e  re- 
cen t ly  found  a new source of d iosgenin  in t he  rh izomes  of 
Costus speciosus which  con ta ins  a b o u t  86.3~ mois ture .  
The  alcohol ic  e x t r a c t  of the  dr ied rh izomes  on acid hy-  
drolysis  yields  a b o u t  3.86% to t a l  sapogen ins  which  on 
fu r t he r  c rys t a l l i za t ion  and  c h r o m a t o g r a p h y  yields  a b o u t  
2.12% pure  d iosgenin  (dry rhizomes) .  The  d iosgenin  con- 
t e n t  of Costus speciosus compare s  f a v o u r a b l y  w i t h  t h a t  of 
D. prazeri, and  can  be ut i l ized as a c o n v e n i e n t  commerc i a l  
source for i sola t ion of diosgenin.  The  m a i n  a d v a n t a g e  of 
C. speciosus over  t he  2 species of Dioscorea is t h a t  C. 
speciosus grows a b u n d a n t l y  in the  plains,  whereas  b o t h  
D. prazeri and  D. deltoidea grow only  a t  h igh  a l t i tudes  of 
the  H i m a l a y a s .  

Costus speciosus (Koenig) Sm (N.O. Zingiberacea)  (San- 
skr i t  : Kemuka) 2 is a c o m m o n  p l a n t  w i th  t u b e r o u s  rh izome  
d i s t r i b u t e d  t h r o u g h o u t  Ind ia ,  pa r t i cu l a r l y  in Benga l  and  
K o n k a n .  F r o m  a phar lnaco log ica l  s tudy ,  TE~VARI et  al. 3 
r epo r t ed  t h a t  the  fresh juice of t he  rh izomes  of C. speciosus 
increased t he  tone,  a m p l i t u d e  and  f r equency  of r h y t h m i c  
c o n t r a c t i o n s  of isola ted u te rus  of ra t ,  guinea-pig,  r abb i t ,  
dog and  h u m a n .  The  spasmodic  ac t i v i t y  was  no t  b locked  
b y  a t rop ine  su lpha te  a n d  p e n t o l i n i u m  b i t a r t r a t e .  I n  v iew 
of the  above  u te r ine  a c t i v i t y  of t he  p l a n t  and  i ts  use as an  
ecbolic in the  ind igenous  sys t ems  of medic ine ,  a de ta i led  
chemica l  i nves t iga t ion  was u n d e r t a k e n  to  isola te  the  
ac t ive  pr inciples .  

A s y s t e m a t i c  chemica l  and  pha rmaco log ica l  s t u d y  indi-  
ca ted  t h a t  the  ch lo roform e x t r a c t  of dr ied  powdered  
rh izomes,  a f t e r  be ing  e x t r a c t e d  w i t h  pe t ro l eum e the r  and  
benzene ,  possessed the  mos t  p o t e n t  and  d i rec t  s t i m u l a n t  
ac t ion  on  i so la ted  uterus .  Th i s  e x t r a c t  was  found  to con- 
t a i n  a m i x t u r e  of 5 sapon ins  of v a r y i n g  p r opo r t i ons  as 
revea led  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  (TLC). P a r t i t i o n  
c h r o m a t o g r a p h y  over  silica gel fol lowed b y  r epea t ed  

c rys ta l l i za t ion  f rom alcohol  could sepa ra t e  t he  m i x t u r e  
b r o a d l y  in to  2 g roups  of saponins .  The  ear l ier  c rops  of 
sapon ins  of h igher  Rf  va lues  (0.76 and  0.55, CHCla: E t O H ,  
7:3) h a d  e i the r  r e l a x a n t  ac t ion  or no specific response,  
whereas  the  l a t e r  crops  of sapon ins  of lower Rf  va lues  
(0.20, 0.14 and  0.06, CHCla: E t O H ,  7 : 3) had  d i rec t  s t imu-  
l an t  ac t ion  on  i so la ted  uterus .  On TLC p la tes  the  co lour  
of the  u p p e r  2 s apon ins  changed  f rom p i n k  to grey a n d  
t h a t  of the  lower 3 s apon ins  f rom p i n k  to green  on deve-  
loping w i t h  an  alcoholic  so lu t ion  of acet ic  a n h y d r i d e  and  
su lphur ic  acid, i n d i c a t i n g  the  presence of 2 d i f fe ren t  t ypes  
of saponins .  

The  fol lowing 2 sapon ins  could be i so la ted  f rom the  
ch lo roform e x t r a c t  of t he  dr ied powdered  rh izomes  of C. 
speciosus: Sapon in  A, granules ,  m p  289-290 ~ (80% 
alcohol),  Rf  0.71 (CHCla :E tOH,  7:3).  (Found4:  C, 72.02, 
72.13; H, 10.09, 10.27.) On acid hydro lys i s  i t  gave  glucose 
and  fi-si tosterol  (C35H6006 requi res :  C, 72.91; H, 10.41), 
and  had  no specific response  on i so la ted  u terus .  

Sapon in  B, granules ,  m p  305-307 ~ (80% alcohol),  Rf  
0.43 ( C H C l s : E t O H ,  1:1).  (FoundS:  C, 58.72, 58.80; H,  
9.02, 9.19.) On acid hydro lys i s  the  s apon in  y ie lded dios- 
genin, glucose a n d  rhamnose .  

The  alcoholic  e x t r a c t  of the  fresh mois t  rh i zomes  of C. 
speciosus yie lded t h e  fol lowing sapon in :  Sapon in  C, 
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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  
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(1952). 
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- M. OHNO, T. KATO, S. MAKISUMI and N. IZUMIVA, Bull. chem. 
Soc. Japan 39, 1738 (1966). 
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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. 
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