
786 Specialia EXPERIENTIA 29/7 

because  OCH3-5" in th i s  case is loca ted  in s imi la r  envi ron-  
m e n t s  as OCHa-5 of I I I b  a n d  O C H - 5 "  of I b .  

The  above  mode  of l inkage  gains  f u r t h e r  s u p p o r t  f rom 
mass  spec t ra l  s tudies  of I V b .  The  presence  of m/e 311 as a 
m a j o r  peak  in I V b  a n d  I I I b ,  b u t  v e r y  m i n o r  one in V b ,  
is of cons iderab le  significance.  This  m a y  be  a t t r i b u t e d  to 
facile c a r b o n - c a r b o n  c leavage  in I V b  and  I I I b  due to 
s ter ic  reasons.  

L a n t h a n i d e - i n d u c e d  sh i f t  s tudies  b y  Eu(FOD)a  h a v e  
also been  carr ied  ou t  to  eva lua t e  p r o t o n  chemica l  shif ts  of 
I V b .  S-values  of eve ry  p r o t o n  are l i s ted  in the  Table .  W e  
h a v e  r ecen t l y  repor ted7  t h a t  H-6  of f l avone  nuc leus  on 
add i t i on  of Eu (FOD)a  shows a cons iderab le  downfie ld  
sh i f t  (2.76 ~ 5.80 p p m  in S-values) in compar i son  w i t h  
H-8 or H-3 (less t h a n  1.14 ppm)  whi le  t he  side p h e n y l  
p ro tons  are  sh i f ted  to a ve ry  smal l  ex ten t .  A s ingle t  a t  
6 . 8 8 p p m  ass igned to H - 8 "  gave a smal l  S-value  (0.50 ppm) .  
A large S-value  of OCt-Is-5 (10.58 ppm)  would m e a n  t h a t  
comp lexa t i on  occurs  m o s t l y  a t  th i s  side of the  molecule.  
The  S-va lue  of H - 2 '  (1.42 ppm)  is la rger  t h a n  usua l  
( - -0 .50  N 0.56 ppm)  7 pe r haps  because  t he  side p h e n y l  
group (at  C-Y) is a t t a c h e d  to  6-posi t ion of t he  o the r  
f lavone  nucleus.  These  obse rva t ions  are in  accord  w i t h  t he  
p rev ious  f indings  and  are c o m p a t i b l e  w i t h  t he  s t r u c t u r e  of 
r o b u s t a f l a v o n e  (IVa). Fu r the r ,  p a r a m a g n e t i c  i nduced  
sh i f t  s tudies  d i sen tang led  t he  signals  of H - 2 '  (7.81d) and  
H-6 '  (7.87 q) wh ich  were found  ove r l app ing  w i t h  a doub le t  
of H - 2 " ' ,  6 " '  (7.87d). 

The  s y n t h e t i c  sample  of I V b  was o b t a i n e d  in a yield of 
10 to  15% t h r o u g h  Wessely-Moser  r e a r r a n g e m e n t  of 
h e x a - O - m e t h y l a m e n t o f l a v o n e  (Vb) followed b y  m e t h y l a -  
t ion.  B o t h  the  samples  h a d  t he  same m.p.  305-308 ~ a n d  
showed no depress ion  on a d m i x t u r e .  IRf values,  f luores-  
cence in UV-l ight ,  UV, I R  a n d  N M R  spec t ra l  d a t a  of t h e  
2 samples  were also in good accordance .  J u d g i n g  f rom the  
Rf  va lue  (TLC) i t  was deduced  t h a t  r o b u s t a f l a v o n e  was 
p r e sen t  in A g I I  a n d  i ts  m o n o m e t h y l  e the r  in  AgIV.  

Zusammen/assung. I so l i e rung  u n d  S t r u k t u r a u f k l / i r u n g  
eines neuen  Typs  der  B i f l avone  aus  Agathis robusta. 

A. K. VARSHNEY 8, W.  t~AHMAN, ~/i. OKIGA'WA a n d  
~x~. KAWAN0 

Department o[ Chemistry, Aligarh Muslim University, 
A ligarh (India) and Faculty of Pharmaceutical Sciences, 
Nagasaki University, Nagasaki (Japan), 
30 November 7972. 

7 1V[. OKIGAWA, N. }{AWANO, W. RAHMAN and M. M. DKAR, Tetra- 
hedrou Lett. 40, 4125 (1972). 

s Acknowledgment: The author is thankful to Council of Scientific 
and Industrial Research (CSIR), New Delhi, India, for financial 
assistance. 

T h e  S y n t h e s i s  of a Decapept ide  w i t h  G l y e o s i d a s e  Act iv i ty  ~ 

Copolymers  of Glu 2 and  h y d r o p h o b i c  amino  acids h a v e  
been  shown  to h a v e  s u b s t a n t i a l  lysozyme-l ikea,  4 a n d  
non-specif ic  glycosidase ac t iv i t ies  5. These  copolymers  were 
syn thes ized  as t h e y  would h a v e  un ion ized  and  ionized 
ca rboxy l  func t ions  in t h e i r  h y d r o p h o b i c  and  hyd roph i l i c  
regions respect ively .  Con t ac t  w i t h  a po lysaccha r ide  
s u b s t r a t e  was expec ted  t o  lead to  p r o t o n a t i o n  of proxi -  
ma l ly  p laced  glycosidic oxygen  a toms  b y  un ion ized  
c a r b o x y l  funct ions .  B o n d  c leavage would  t h e n  occur  if 
t he  resu l t ing  c a r b o n i u m  ion could be  s tab i l ized  b y  a 
su i t ab ly  p laced  c a r b o x y l a t e  anion.  

The  ex tens ion  of th i s  concep t  is t he  syn thes i s  of a smal l  
pep t ide  w i t h  su i t ab ly  disposed ca rboxy l  func t ions  of 
which  one should  be  in a h y d r o p h o b i c  e n v i r o n m e n t  and  a t  
leas t  one in a hyd roph i l i c  e n v i r o n m e n t .  The  des ign of such  
a pep t ide  requi res  a n t i c i p a t i o n  of i t s  confo rmat ion .  I n  t he  
absence  of a d e q u a t e  i n f o r m a t i o n  on  t he  c o n f o r m a t i o n  of 
pep t ide  sequences  in solut ion,  we p ro jec ted  our  syn thes i s  
to  ach iev ing  c o n f o r m a t i o n a l  con t ro l  in  t he  solid s ta te .  

I n  an  ana lys i s  of a m i n o  acid sequence  whose  th ree -  
d imens iona l  s t ruc tu re s  h a v e  been  d e t e r m i n e d  b y  X - r a y  
c rys ta l lography ,  KOTELCHUCK and  SCHERAGA 6 h a v e  
iden t i f i ed  t he  e-hel ical  and  non-he l i ca l  c h a r a c t e r  of 
nea r ly  80 % of t he  i nd iv idua l  pep t ides  in  p r o t e i n  molecules.  
Accord ing  to t he  rules  fo rmula ted ,  t he  i n i t i a t i on  of an  
e-hel ix  requi res  4 h e l i x - m a k i n g  amino  acids in  a row so 
t h a t  t h e  he l ix  grows t ow ar ds  t he  C- t e rmina l  end  unless  
i n t e r r u p t e d  b y  2 he l ix -b reak ing  amino  acids in succession. 
If  t hese  cha rac te r i s t i c s  are also man i f e s t  in  smal le r  
pep t ide  sequences,  t he  decapep t ide  Glu -Phe-Ala -Ala -Glu -  
Glu -Ala -Ala -Se r -Phe  (I) m i g h t  be  expec ted  to h a v e  a t en -  
dency  to  fo rm a n  a-hel ix  as t he  on ly  he l ix -b reak ing  a m i n o  
acid in t he  sequence  is Ser-9 a. F u r t h e r ,  if t h i s  pep t ide  were 
to a d o p t  a n  e-helL,: confo rmat ion ,  Glu-6 would  h a v e  i ts  
c a rboxy l  func t i on  in a h y d r o p h o b i c  e n v i r o n m e n t  as i t  
would  be  f l anked  a b o v e  and  below b y  t h e  benzene  r ings  

of Phe-2  a n d  Phe-10  (Figure  1) and  t he  a d j a c e n t  Ala-7 
m e t h y l  would  also c o n t r i b u t e  to  i ts  h y d r o p h o b i c  env i ron-  
men t .  Glu-5, on t he  o the r  hand ,  would  be  in a hyd roph i l i c  
e n v i r o n m e n t  a n d  t he  ca rboxy l  of th i s  a m i n o  acid res idue 
or of Glu-1 w i t h  t h e  ca rboxy l  of Glu-6 could p rov ide  t he  
ca ta ly t i c  si te  of th i s  e n z y m e  model .  

Decapep t ide  I was  syn thes ized  c o n v e n t i o n a l l y L  Z- 
Set(But)  was  condensed  w i t h  Phe-OBu* in t he  p resence  
of DCC to  give Z -Se r (Bu t ) -Phe -OBu  ~ (II), c rys ta l l ized  
f rom C6H14 , m p  87-88 ~ (e)i ~ + 6.1 ~ yie ld  88%. I I  was 
t r e a t e d  w i t h  H2/Pd  b l ack  a n d  t he  p r o d u c t  condensed  w i t h  
Z -Ala -ONSu  to  o b t a i n  t r i p e p t i d e  Z-Ala -Ser (But ) -Phe-  
OBu t (III) ,  c rys ta l l ized  f rom CH2Cl~-C~H14, m p  114-115 ~ 
(c~)i ~ --19.7 ~ , y ie ld  76% . 

Z-Glu(OBu t) was condensed  w i t h  Ala-OMe w i t h  t he  
aid of DCC. The  p r o d u c t  Z-Glu(OBut) -Ala-OMe crysta l l iz-  
ed f rom CH~C12-C,H14, m p  105-106 ~ (e)~ --49.7 ~ yie ld  
85%, was t r e a t e d  w i t h  H~/Pd  b l ack  to yie ld  Glu(OBut)  - 
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Fig. 1. Decapeptide enzyme model. 
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Ala-OMe (IV). Condensat ion of IV wi th  Z-Glu(OBut)- 
ONSu  yielded Z-Glu(OBut)-Glu(OBut)-Ala-OMe (V), 
crystal l ized f rom CH~C12-C6H14 , mp  117-118 ~ (e)~ 
--54.5 ~ yield 69%. V was t rea ted  wi th  NH~.NH2.H20 
(98%) to yield Z-Glu(OBut)-Glu(O]3ut)-Ala-N2H~ (VI), 
crystal l ized f rom MeOH-Et20 ,  mp  159-160 ~ (e)b _ 5  o, 
yield 70%. I I I  was decarbobenzoxyla ted  w i t h  H~/Pd 
black and condensed wi th  the  azide from VI to yield the  
hexapept ide  Z-Glu(OBut)-Glu (OBut)-Ala-Ala-Ser(But)-  
Phe-OBut  (VII), crysta l l ized f rom EtOAc,  mp  226-227 ~ 
(~)D b --6.3 ~ yield 60%. 

Incorporation of 3H in I. HBr 
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Fig. 2. Hydrolysis of chitin by hen egg-white lysozyme (0.5 mg/ml) 
(---) and decapeptide I (2.5 mg/ml) (--) at pH 5.8 (0) and 7.0 (O). 

Z-Ala-A!a-OMe s was decarbobenzoxyla ted  wi th  H B r /  
A c O H  and the  free base condensed wi th  Z-Phe-ONSu to 
give Z-Phe-Ala-Ala-OMe (VIII) ,  crystal l ized f rom EtOAc,  
mp 192-193 ~ (e)D b --23.8 ~ yield 820/o . V I I I  in t u rn  was 
t rea ted  wi th  H B r / A c O H  and the  free base condensed wi th  
Z-Glu(OBut)-ONSu to give Z-Glu(OBut)-Phe-Ala-Ala  
OMe (IX), crystal l ized f rom EtOAc,  mp  156-157 ~ 
(e)D b --31 ~ yield 72%. I X  was conver ted  to Z-Glu(OBut)- 
Phe-Ala-Ala-N2H a (X), crystal l ized from MeOH, mp  
220_221 o, (e)b --20~ yield 85%, by  t r e a t m e n t  wi th  
NH2.NH2.H20 (98%). 

V I I  was t rea ted  wi th  H2/Pd black and the  free base 
condensed wi th  the  azide f rom (X) to yield Z-Glu(OBut)- 
Phe-Ala-Ala-Glu (OBu t) -Glu (OBu t) -Ala-Ala- Ser (Bu t ) -Phe- 
OBu t (XI), recrystal l ized from DMF, mp  249-250 ~ dec., 
(~)~s _19.4o (C = 1, DMSO), yield 76%. The pro tec ted  
decapept ide  X I  was chromatographica l ly  homogeneous  
and af ter  HC1 hydrolysis,  its amino acid composi t ion was 
found to be 0.91 Set, 3.03 Glu, 4 Ala, 1,95 Phe  in an amino 
acid analyser.  T r e a t m e n t  of X I  wi th  H B r / T F A  yielded 
I .HBr ,  reerystal l ized from DMF-Et~O, mp 213-214 ~ dec., 
(c~)~ --59 ~ (C = 1, CF~.CO.CF3.3H20 ). 

Decapept ide  I was examined  for its ab i l i ty  to hydrolyse  
chi t in  and dextran.  For  this purpose, i t  was conver ted  
into a t r i sodium salt  and dispersed in 0.01 M phospha te  
buffers. F igure  2 shows the  ra te  of release of reducing 
sugar, measured color imetr ica l ly  by  the  PARK and 
JOHNSON method  9, on t r e a t m e n t  of a suspension of chi t in  
in phosphate  buffer wi th  the  decapept ide  and wi th  hen 
egg-white  lysozyme a t  p H  5.8 and 7.0. Decapept ide  I also 
hydrolysed dex t ran  at  abou t  the  same ra te  as it  hydrolysed 
chitin.  The observed ac t iv i ty  of decapept ide  I is s ignif icant  
bu t  of a low order. Ideal  condit ions for s tudying  the  
enzymat ic  ac t iv i ty  of such pept ides  have,  however,  still 
to be established. 

The  observat ion  of glycosidase ac t iv i ty  suggests t h a t  
the  decapept ide  has an m-helical conformat ion.  This  v iew 
is supported by  the  IR-spec t r a  of the  compound.  N - H  
s t re tching is at  3270 cm -1 bo th  in K B r  and in d ime thy l  
fo rmamide  solut ion and suggests t h a t  only in t ramolecular  

8 K. HOFMANN, R. SCHMIECHEN, R. D. WELLS, Y. WOLMAN and 
N. YANIHARA, J. Am. Chem. Soc. 87, 611 (1965). 

9 j .  T, PARK and M. J. JOHNSON, J. biol. Chem. 787,149 (1949). 
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H - b o n d s  are presen t .  The  m-helical c o n f o r m a t i o n  of t he  
decapep t ide  I is f u r t h e r  ev idenced  b y  t he  di f ference in aH 
coun t s  g iven  b y  t he  pep t ide  a f t e r  aH labe l l ing  in presence  
a n d  the  absence  of T F A  (Table).  T r e a t m e n t  of I . H B r  in 
CF3.CO.CFa.3H20 w i t h  8H20 was car r ied  ou t  for va r ious  
t i m e  in tervals ,  t h e  res idue a f te r  comple te  r e m o v a l  of sol- 
v e n t s  d issolved in ~ tCOOH a n d  coun t ed  us ing  d ioxane-  
based  l iquid  sc in t i l l an t  I~ I n  one e x p e r i m e n t  t r i t i a t i o n  of 
t he  pep t ide  was done  ill t h e  p resence  of T F A  in order  to  
p e r m i t  r e a d y  exchange  of all  t h e  14 exchangeab le  p r o tons  
in t he  molecule  as a r e su l t  of comple t e  d i s r u p t i o n  of 
i n t r a m o l e c u l a r  h y d r o g e n  bond ing .  Il l  t h e  hel ical  form, 
however ,  6 of t he  t o t a l  exchangeab l e  p r o t ons  in t h e  
pep t ide  can  exchange  m u c h  fas te r  w i t h  3H t h a n  t he  o thers  
i nvo lved  in h y d r o g e n  bonds .  T he  di f ference in t h e  incor-  
p o r a t i o n  of sH in t h e  decapep t ide  w i t h  i ts  c o n f o r m a t i o n  

i n t a c t  a n d  in presence  of T F A  is of t h a t  order  and  suppor t s  
t he  e-hel ical  c o n f o r m a t i o n  of t h e  pept ide .  

Zusammenfassung. Auf  G r u n d  theo re t i s che r  Lrberle- 
gungen  soll te das  D e k a p e p t i d  Glu -Phe-Ala -Ala -Glu-Glu-  
A la -Ala -Se r -Phe  Glykos idase-Akt iv i t~ i t  bes i tzen.  Das  
s y n t h e t i s c h e  P r o d u k t  best~itigt diese E r w a r t u n g  sowohl  
gegeni iber  Ch i t in  a ls  s u c h  D e x t r a n .  

P. K. CHAKRAVARTY, K. 13. MATHUR a n d  M. M. DHAR 
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Lucknow (India), 28 June 1972. 
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I s o l a t i o n  a n d  S t r u c t u r e  of  A m p l e x o s i d e  A .  A N e w  

D u r i n g  r ecen t  years  we h a v e  u n d e r t a k e n  ti le i so la t ion  
and  cha rac t e r i z a t i on  of p o t e n t i a l  an t i neop l a s t i c  agen ts  
f rom n o r t h e r n  I l l inois  p l a n t s  as p a r t  of a n  overa l l  p r o g r a m  
d i rec ted  t o w a r d  a chemica l  i nves t i ga t i on  of p l a n t s  ill t h i s  
area.  One of our  f i rs t  ex t r ac t s  to  show cance r  i n h i b i t o r y  
a c t i v i t y  ill t h e  K B  assay  2 (EDs0 2.3) was  f rom t he  roots  
of Aselepias amplexicaulis, a mi lkweed  c o m m o n  to  m a n y  
s a n d y  areas  of Il l inois.  This  mi lkweed  is, in fact,  t h e  f i rs t  
one n a t i v e  to t he  U n i t e d  S ta tes  to  show th i s  t y p e  of 
ac t iv i ty .  W e  now wish  to  descr ibe t h e  iden t i f i ca t ion  of 
amplexos ide  A (I), a m a j o r  c o m p o u n d  (70%) in one of t he  
more  ac t ive  f rac t ions  (EDs0 0.24) o b t a i n e d  in our  i so la t ion  
work.  

- \  c -coo 
~ F  - ] OH H 

(o --I 
/ ~ 1 / ~ 1 / 1 ~ / /  OAc 

Su = Digitoxosyl and asclepobiosyl moieties 

Materials and methods. The  f a t t y  ma te r i a l s  (6.4 g) were 
f i rs t  r e m o v e d  f rom th e  powdered  Ascle.pias amplexieaulis 
roots  (370 g) w i t h  hexane .  The  m a t e r i a l  was  t h e n  t r e a t e d  
severa l  t i m e s  w i t h  w a r m  alcohol,  a n d  t he  res idue f rom 
th i s  e x t r a c t  was p a r t i t i o n e d  b e t w e e n  ch lo roform a n d  
water .  T h e  ch lo roform soluble  m a t e r i a l  (9.8 g) was  
s epa ra t ed  in a 10- tube  Craig s y s t e m  e m p l o y i n g  h e x a n e :  
w a t e r  : ace tone  : t - bu ty l  a lcohol  (5 : 2 : 4 : 4). The  las t  3 
b o t t o m  layers  were c o m b i n e d  (3.2 g) and  c h r o m a t o g r a p h e d  
on silica gel to  yield 20 m a j o r  f rac t ions  u p o n  e lu t ion  w i t h  
v a r y i n g  a m o u n t s  of benzene-ace tone .  The  2 mos t  ac t ive  
f rac t ions  (EDs0 0.8 a n d  2.4) were i n d i v i d u a l l y  s epa ra t ed  
on sil ica TLC p la tes  (41 : 9 benzene  : me thano l ) ,  a n d  111 m g  
of m a t e r i a l  w i t h  EDs0 0.24 was collected.  P r e p a r a t i v e  
p a p e r  c h r o m a t o g r a p h y ~ ,  a ( ch lo ro fo rm/ fo rmamide)  indi-  
ca ted  t he  presence  of 1 m a j o r  c o m p o u n d  (70%) a n d  4 
m i n o r  ones. 

F ina l  pu r i f i ca t ion  was ach ieved  b y  c h r o m a t o g r a p h y  on  
a n  a l u m i n a  co lumn  (neutra l ,  a c t i v i t y  I I I ) .  Af te r  r e m o v a l  
of t he  m i n o r  c o m p o n e n t s  f rom t he  c o l u m n  w i t h  chloro-  
form, t he  m a j o r  c o m p o u n d  was recovered  w i t h  m e t h a n o l .  
Two rec rys ta l l i za t ions  of t he  e lua te  res idue  f rom chloro- 
fo rm : e the r :  cyc tohexane  ( 1 : 5 : 6) p rod  aced colorless gra ins  5 
of amplexos ide  A (I); m.p.  258-260 ~ (s in ter ing  a t  151-  

G l y c o s i d e  f r o m  Asclepias amplexicaulis 1 

153 ~ ) 25 25 2~ �9 [~]5~6 -E [~]~6 • , [cr 183 -b 3, 85 2, 43 2 (c, 0.13 
ill CHC13). Anal. Calcd. for Cs~H~6Ols: C, 63.12; H, 7.68. 
F o u n d :  C, 62.85; H, 7.03. 

Tile glycoside (3 nag) was hydro lyzed  6 w i t h  0.05 N 
H~SO~ in 80% aqueous  d ioxane  in to  a sugar  f r ac t ion  
(1.5 rag) a n d  acy lgen in  (1.9 mg), wh ich  s u b s e q u e n t l y  gave  
sa rcos t in  (1.3 mg) a n d  e i n n a m i c  acid (0.4 rag) upon  
t r e a t m e n t  w i t h  5% m e t h a n o l i c  I ( O H  6. 

Results and discussion. The  s t r u c t u r e  of amplexos ide  A 
as i nd i ca t ed  in (I) is based  upon  t he  fol lowing evidence.  
In i t i a l  spect roscopic  d a t a  for amplexos ide  A sugges ted  t he  
presence  of ace ty l  and  c i n n a m o y l  moiet ies .  I t  h a d  V~nax 
1732, 1709, 1640, 1580, 1500, a n d  1238 cm-1;  2maz (MeOH) 
214 (log e 3.91), 220 (3.85), 277 n m  (3.72) w i t h  shoulders  
a t  293 a n d  303 nm.  An  N M R - s p e c t r u m  (CDC18) ind ica t ed  
a m o n g  o thers  ~ 2.14 (3H, s), 6.24 (1H, d, J = 16), 5.35 
(1H, b r o a d  t, J = 4), 7.37 (5H, m), and  7.67 (1H, d, 
J = 16). p r o m i n e n t  mass  spec t ra l  peaks  i nd i ca t i ve  of 
ace t a t e  a n d  c i n n a m a t e  func t iona l  groups  were obse rved  
a t  m/e 43 a n d  131. F u r t h e r  ev idence  was secured f rom 
the  mass  spec t ra l  s ignals  of t he  acy lgen in  s ince t he re  were 
a f a in t  p a r e n t  ion a t  role 554 a n d  o the r  f r a g m e n t s  a t  m/e 
536 (M-H20) ,  494 (M-AcOH),  476 (M-H~O-AcOH) ,  
467 (M-CHOAc'CHa) ,  406 (Ni-c innamic  acid), 346 
( M - A c O H - c i n n a m i c  acid), 131 (c innamoyl  cat ion) ,  and  43 
(acetyl  cat ion) .  The  p e a k  a t  m/e 467 def in i te ly  i nd i ca t ed  
t he  ace t a t e  m o i e t y  was a t  C-20 of sarcost in ,  t h u s  p lac ing  
t he  c i n n a m a t e  g roup  a t  C-12. 

Ver i f i ca t ion  of an  ace t a t e  g roup  was ach ieved  f rom the  
f o r m a t i o n  of a ferr ic  h y d r o x a m a t e  d e r i v a t i v e  v w i t h  t h e  
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