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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 .  
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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.  
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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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acetyl  mo ie ty  of amplexos ide  A and compar i son  of the  
paper  ch romatograph ic  character is t ics  ~ of th is  der iva t ive  
to an au then t i c  sample.  F ina l  proof  for the  c innama te  
moiety ,  on the  o ther  hand,  came abou t  when  c innamic  
acid was isolated f rom the  hydro lys is  reac t ion  of t he  
acylgenin.  The isolated c innamic  acid, ,%~,~ (0.05 N KOH) 
267 n m ;  ~max (0.1 N HRSO~) 270 Ilm; V~ax 1698 -1, was 
conf i rmed by  compar ison  to a known  sample  by  pape r  
c h r o m a t o g r a p h y  s. 

The genin por t ion  was es tabl ished as sarcost in  since the  
isolated mate r ia l  had  m.p.  145-150/260-263 ~ (reported 6 
m.p.  145-150/257-263~ typ ica l  colour react ions  w i th  
hydrochlor ic  acid" and  84% sulfuric acid i o, and  the  same 
RI as a known  sample  when  compared  in two TLC sys- 
tems11,1, and  one paper  c h r o m a t o g r a p h y  sys t em 3. 

The sugar por t ion  was placed a t  C-3 by  analogy wi th  
o ther  molecules of th is  t y p e n .  I t  was found to  consist  of 
asclepobiose and  digi toxose by  compar i son  wi th  known 
spec imens  in one TLC sys t em 3 and  three  p a p e r  ch roma to -  
g raphy  sys tems  3, ~. 

Rdsumd. A par t i r  de la racine d 'A sclepias amplexicaulis 
on a isol6 un nouveau  glycoside de la s4rie pr4gnane,  avec 

une potent ia l i t4  d ' ac t ion  ant i -cancer .  I1 poss6de l 'aglycone : 
12-cinnamoyl-20-O-ac6tylsarcost ine.  Los sucres ascl@o- 
biose et  d igi toxose se t r o u v e n t  s C-3. 
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Act iv i ty  of  Cyt id ine  T r i p h o s p h a t e  S y n t h e t a s e  in  

The pool of free cyt id iue  nucleot ides  in t he  an imal  cell 
is small  compared  wi th  those  of the  o ther  r ibonucleot ides .  
Fur the r ,  it  was  r epo r t ed  t h a t  in t u m o u r  cells t he  a m o u n t  
of these  nucleot ides  is h igher  t h a n  in non-pro l i fe ra t ing  
t issues 1 and t h a t  cy t id ine  t r i p h o s p h a t e  (CTP) decreases 
to a ve ry  low level by  the  end of pos tna t a l  bra in  devel-  
o p m e n t  2. I t  m a y  be suggested t h a t  CTP, or some s tep 
in the  CTP produc ing  pa thway ,  is a l imi t ing factor  in 
t issue g rowth  and /o r  R N A  synthes i s  ~, 2 

To tes t  th is  hypo thes i s  we inves t iga ted  the  ac t iv i ty  of 
CTP syn the t a se  (EC 6.3.4.2, U T P :  a m m o n i a  ligase (ADP)) 
in several  no rmal  and  neoplas t ic  t issues. The presence  of 
th is  enzyme in an imal  t issues is p roved  in soluble ex t rac t s  
f rom Novikoff  h e p a t o m a  3 and l iver ~ 6. 

Materials and methods. Liver,  k idney,  brain,  hear t ,  
spleen, tes t is  and  blood were ob ta ined  f rom adul t  male 

Activity of CTP synthetase in soluble cell fractions obtained from 
normal and neoplastic tissues a 

Tissue CTP synthetase 
(nmoles/h/mg protein 

Blood 0 
SceletaI muscle 0.4 
Liver 0.7 
Heart 1.2 
Kidney 1.5 
Brain 1.6 
Spleen 1.8 
Rhabdomyosarcoma 4.0 
Myeloma 5.1 
Testis 12.2 
Ehrlich ascites tumour cells b 16.0 

For the origin of the tissues and isolation of the soluble cell fractions 
see 'Materials and methods'. The Figures are mean values from 3 to 10 
independent samples, bTbe cells were collected 9-12 days after im- 
plantation. 

N o r m a l  and N e o p l a s t i c  T i s s u e s  

rats .  T ransp lan tab le  my e l o ma  MOPC-21 (grown for 
abou t  20 days) and  Ehr l i ch  ascites cells were ob ta ined  
f rom mice, and  . rhabdomyosa rcoma  and  skeletal  muscle 
f rom hamsters .  Tissues were r emoved  immed ia t e ly  af ter  
decap i t a t ion  of the  animals,  cut  into pieces and  r insed 
wi th  ice-cold 0.25 M sucrose conta in ing  50 m M  Tris-C1 
(pH 7.6) and  1 m M  EDTA.  They  were h o m o g e n i z e d  in 
the  same solut ion wi th  a glass-Teflon homogen ize r  and  
the  homogena tes  (25-30%, w/v) were cen t r i fuged  in the  
cold for 80 rain a t  105,000 g. The s u p e r n a t a n t  f ract ions  
ob ta ined  were s tored in 2 ml  a l iquots  a t  - -20 ~ and were 
used wi th in  3 weeks  af ter  p repara t ion .  Dur ing  th is  
storage, the  changes  of enzyme ac t iv i ty  were insignif icant .  

The enzyme ac t iv i ty  was de t e rmined  in a s t an d a rd  
incuba t ion  mix tu re  (see ,-6) which  con ta ined  in a f inal  
vo lume of 1.0 ml:  20 ~moles MgC12, 10 tzmoles ATP,  
0.4 [zmole GTP, 5 [*moles z -g lu tamine ,  10 ~zmoles phos-  
phoeno lpyruva te ,  0.22 [xmole [4-1aC~ U T P  (8.4 x 10 s 
counts/min/txmole) and  soluble cell f rac t ion  conta in ing  
2-12  mg  protein .  The c o m p o n e n t s  of t he  mi x t u r e  were 
b rough t  to p H  7.5-7.6 w i th  1 M Tris. The incuba t ion  was 
carr ied out  a t  37~ and t e r m i n a t e d  at  d i f ferent  t ime  
in tervals  up to 60 rain, af ter  which  a s l ight ly  modif ied  
scheme of HURLBERT and  KAMMEN a,~ for nucleot ide  
hydrolysis ,  separa t ion  and  es t ima t ion  was followed. 

The rad ioac t iv i ty  was measured  in a Packa rd  Tri-Carb 
Spec t rome te r  wi th  2.0 ml  aqueous samples  and  10 ml  of a 
d ioxan-based  scint i l la tor  fluid, count ing  efficiency being 
abou t  60%. Pro te in  was  de t e rmined  according to  LowRY 
e t a l .  s, us ing crys ta l l ine  bovine  se rum a lbumin  as a 
s t andard .  
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