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As p rev ious ly  oberved  w i t h  o the r  c o m p o u n d s  of the  
fusicoccin series O-ace ty la t ed  in t he  glucose m o i e t y  ~, 
c o m p o u n d s  X a n d  X I  are i n t e r c o n v e r t i b l e  a t  bas ic  p H  
values.  The  p h y t o t o x i c i t y  of b o t h  c o m p o u n d s  (de t e rmined  
b y  Professor  A. GRANITI, U n i v e r s i t y  of Bar i )  is lower t h a n  
t h a t  of fusicoccin 10. 
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Riassunto. Due n u o v i  m e t a b o l i t i  m ino r i  del fungo fito- 
pa togeno  Fusicoccum amygdali Del. vengono  iden t i f i ca t i  
come 12-0-acet i l fus icoccina  (X) e 12-O-acetil isofusicocci- 
n a  (xI). 
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I so la t ion  of ~ - E c d y s o n e  ( 2 0 - H y d r o x y e c d y s o n e )  f r o m  t h e . P a r a s i t i c  N e m a t o d e  Ascaris  lumbricoides  

The  g r o w t h  of n e m a t o d e s  involves  a series of mou l t s  1, 2 
s imi la r  to  those  m a r k i n g  the  successive s tages  of a r t h r o p o d  
deve lopmen t .  I t  is genera l ly  accep ted  t h a t  these  two 
widely  d i v e r g e n t  groups  are  l ikely to h a v e  evo lved  f rom 
a c o m m o n  ances t r a l  s tock.  Thus  i t  is of especial  i n t e r e s t  
to e s t ab l i sh  w h e t h e r  m o u l t i n g  in n e m a t o d e s  is con t ro l led  
b y  s te ro ida l  m o u l t i n g  h o r m o n e s  l ike t h e  a r t h r o p o d  
ecdysones,  or b y  an y  s imi la r  s teroids.  

Free  m o u l t i n g  h o r m o n e s  occur  in  insec ts  a t  such low 
c o n c e n t r a t i o n s  t h a t  large a m o u n t s  of t i ssue  are requ i red  
for sa t i s fac to ry  i sola t ion  a n d  cha r ac t e r i z a t i on  of t he  
ac t ive  subs tances .  The  h ighes t  c o n c e n t r a t i o n s  of ecdy- 
sones a p p e a r  in  insects  a t  t he  t i m e  of m o u l t i n g  (about  
500 ~xg/kg), whereas  d u r i n g  i n t e r m o u l t  per iods  t he  
a m o u n t s  are m u c h  less (about  2 ~zg/kg) 3. I n  the  case of 
n e m a t o d e s  s imi la r  concen t r a t i ons  m i g h t  be  expec ted  if 
eedysones  h a v e  a h o r m o n a l  role. 

The  pa ra s i t i c  n e m a t o d e  Ascaris lumbricoides can  be  
o b t a i n e d  ill r e l a t ive ly  large n u m b e r s  f rom t he  in t e s t ines  
of pigs. Adu l t s  of b o t h  sexes, b u t  of u n k n o w n  age f rom 
the  f inal  moul t ,  were t h o r o u g h l y  w a s h e d  in w a t e r  a f t e r  
collection.  Pooled  samples  were s tored  frozen u n t i l  
ana lyzed  for t he  presence  of ecdysones.  All e q u i p m e n t  
used for t he  s u b s e q u e n t  e x t r a c t i o n  and  pu r i f i ca t ion  
p rocedures  was careful ly  c leaned  to avo id  c o n t a m i n a t i o n  
of t he  Ascaris e x t r a c t s  w i t h  ecdysones  of p l a n t  origin.  
The  an ima l s  (15.5 kg) were t h a w e d  o v e r n i g h t  a n d  minced  
in to  e t h a n o l  (70 1). Af te r  24 h a t  a b o u t  20~ t he  a lcohol  
was  d e c a n t e d  a n d  t he  res idue e x t r a c t e d  3 t imes  f u r t h e r  
w i t h  e thano l  (50 1). The  c o m b i n e d  e t h a n o l  ex t r ac t s  were 
e v a p o r a t e d  to a n  aqueous  e t h a n o l  e x t r a c t  (11 1) which  
was twice  e x t r a c t e d  w i t h  h e x a n e  (1 1) to  r emove  lipids. 
The  aqueous  e t h a n o l  phase  was t h e n  c o n c e n t r a t e d  to  
3.5 1, w a t e r  (3 1) added  a n d  t he  m i x t u r e  e x t r a c t e d  twice  
w i t h  n - b u t a n o l  (3 1). The  b u t a n o l  ex t r ac t s  were combined ,  
e v a p o r a t e d  to d ryness  a n d  p a r t i t i o n e d  be t w een  chloro-  
fo rm (2 1), m e t h a n o l  (3 1) and  w a t e r  (2 1) (2 t u b e  separa-  
t ion) .  The  c o m b i n e d  m e t h a n o l  Iayers  were e v a p o r a t e d  
to  a n  aqueous  res idue  of 750 ml, p o t a s s i u m  h y d r o g e n  
c a r b o n a t e  (20 g) a d d e d  a n d  t he  m i x t u r e  e x t r a c t e d  
3 t i m e s  w i t h  a n  equa l  vo lume  of bu tano l .  The  b u t a n o l  
e x t r a c t s  were in t u r n  washed  w i t h  an  equa l  v o l u m e  of 
w a t e r  a n d  t he  c o m b i n e d  b u t a n o l  ex t r ac t s  e v a p o r a t e d  to 
a n  oily res idue  (5.6 g). E x p l o r a t o r y  s tud ies  w i t h  t h i s  
m a t e r i a l  i nd i ca t ed  t h a t  ecdysones,  if p resen t ,  were too 
low in c o n c e n t r a t i o n  to be  de t ec t ab l e  w i t h  the  Calliphora 
b ioassay  4. There fore  to  select  f r ac t ions  in t h e  s u b s e q u e n t  
I r a c t i o n a t i o n  p rocedures  w h i c h  m i g h t  con t a i n  fi-ecdysone, 
t r i t i u m  label led  fl-ecdysone (370 • 103 cpm, 0.185 ~zg) was 
added.  The  label led  fl-ecdysone was p r e p a r e d  b y  i n j ec t i ng  

[23, 23, 24, 24,-3H4]-a-ecdysone 5 into 3rd instar larvae 
of Calliphora stygia a t  t he  t i m e  of p u p a r i u m  f o r m a t i o n  
and  i so la t ing  the  label led /~-ecdysone  fo rmed  6. 

F u r t h e r  f r a c t i o n a t i o n  of t he  b u t a n o l  e x t r a c t  b y  rever-  
sed phase  p a r t i t i o n  c h r o m a t o g r a p h y  7 afforded a /% 
ecdysone  f r ac t ion  (64 mg) w h i c h  was c h r o m a t o g r a p h e d  
on  a co lumn  of si l ica gel (10 g, 15% water )  m a d e  u p  a n d  
e lu ted  w i t h  96% e thano l - ch lo ro fo rm  (14:86). The  
f rac t ions  c o n t a i n i n g  t he  r a d i o a c t i v i t y  were c o m b i n e d  and  
c h r o m a t o g r a p h e d  on  CM-Sephadex  7. I t  was  t h e n  found  
on p lo t t i ng  the  U V - a b s o r p t i o n  (at  254 nm)  a n d  t h e  
r a d i o a c t i v i t y  aga ins t  e lu t ion  v o l u m e  t h a t  t he  p e a k  due  
to t he  r a d i o a c t i v i t y  coincided w i t h  t h e  peak  due to  UV-  
absorp t ion .  W h e n  t he  p e a k  f r ac t ions  were c h r o m a t o -  
g r a p h e d  on a c o l u m n  of sil ica gel (10 g, 15% water)  m a d e  
up  and  e lu ted  w i t h  96% e thano l - ch lo ro fo rm  (10:90) t he  
UV-  a n d  r a d i o a c t i v i t y  cu rves  aga in  co inc ided  closely. 
F r o m  the  i n t e n s i t y  of t h e  U V - a b s o r p t i o n  A max  242 n m  
in water )  i t  was e s t i m a t e d  t h a t  a t o t a l  of 4.5 ~g of 
ecdysone  was presen t .  W h e n  t he  m a t e r i a l  i so la ted  was 
dissolved in 400 ~zg of w a t e r  and  b ioassayed  4 in C. stygia, 
73% sc le ro t iza t ion  was found.  These  d a t a  i nd i ca t e  t h a t  
a m o u l t i n g  h o r m o n e  ac t ive  subs tance ,  a lmos t  c e r t a in ly  
fl-ecdysone is p r e sen t  in  t he  ex t rac t .  Inokos te rone ,  t h e  
on ly  o the r  k n o w n  a n i m a l  ecdysone  w i t h  s imi la r  chro-  
m a t o g r a p h i c  p roper t i e s  is m u c h  less ac t ive  in t h e  Calli- 
phora t e s t  8. ~ -Eedysone  could no t  be  de t ec t ed  in t he  
Ascar~s e x t r a c t s  a f te r  s imi la r  f r a c t i o n a t i o n  steps.  

Whi le  i t  is t h u s  e s t ab l i shed  t h a t  t he  Ascaris sample  
c o n t a i n e d  fl-ecdysone, t he  a m o u n t  i so la ted  was exceed 
iongly  smal l  (0.3 ~g/kg) and  is a b o u t  1/10 t he  a m o u n t  
i sola ted f rom crayf i sh  a t  a n  i n t e r m o u l t  s tage 9. I t  is 
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possible that  the /~-ecdysone isolated was not elaborated 
by the nematode but was obtained from vegetable 
material ingested by the parasite from the intestine of 
the host animal. However, this seems unlikely and the 
possibility that  ecdysones play a role in nematode 
development now warrants further investigation. 

R6sumd. Une hormone de mue des arthropodes, tr6s 
probablement la /~-ecdysone, a 6t6 trouv6e darts un 

extrait  du n6matode parasite Ascaris lumbricoides, 
obtenus des intestins du cochons. 
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A P o t e n t  A n t i h y p e r c h o l e s t e r o l e m i c  A ~ e n t :  [4 -Ch loro -6 - (2 , 3 - xy l i d ino ) -2 -  
p y r i m i d i n y l t h i o ] a c e t i c  A c i d  (Wy-14643)  

The search for more efficacious drugs to control 
hypercholesterolemia, a major risk factor in coronary 
heart disease, has been intensified over the past decade. 
One of the most widespread agents used in the clinical 
management of hyperlipidemia is ethyl p-chlorophenoxy- 
isobutyrate (clofibrate) i. A number of 2-pyrimidinylthio- 
acetic acid derivatives recently synthesized in this 
laboratory were compared with clofibrate for ability to 
lower the serum cholesterol in rats with hypercholesterole- 
mia of dietary origin. The pertinent points of this assay 
procedure have previously been described by one of us 2. 
Since these pyrimidine derivatives represent a novel class 
of hypocholesterolemic agents, it is the purpose of this 
communication to outline the synthesis and biological 
act ivi ty of one of the more potent and interesting mem- 
bers of the series, [4-chloro-6-(2,3-xylidino)-2-pyrimi- 
dinylthio]acetic acid (Wy-14643). 

The scheme illustrates the route used to prepare the 
title compound. The alkylation of sodium 2-thiobarbitur- 
ate with an equivalent of ethyl bromoacetate in aqueous 
ethanol at 60 ~ for 1.5 h gave a 72% yield of I:  m.p. 
194-197~ analysis for CsHt0NaO~S , Calc: C, 
41.37; H, 4.38; N, 12.16. Found: C, 41.75; H, 4.46; 
N, 12.27. 

Ethyl  (4,6-dichloro-2-pyrimidinylthio)acetate (II) was 
obtained in 71% yield by treating I in boiling phosphorus 
oxychloride containing N,N-diethylaniline for 4 h. 
Removal  of the phosphorus oxychloride and t reatment  
of the residue with ice gave I I :  m.p. 61-62~ 
ether; analysis for CsHsCI2N202 S, Calc : C, 35.97 ; H, 3.02 ; 
N, 10.48. Found: C, 35.95; H, 3.00; N, 10.30. 

Treatment  of II with an equivalent of 2,3-dimethyl- 
aniline and sodium carbonate in boiling ethanol for 4 h, 

followed by filtration, and addition of water to the 
filtrate gave 61% yield of ethyl [4-chloro- 6- (2, 3 -xylidino)- 
2-pyrimidinylthio]acetate: m.p. 87-91~ (95%); 
analysis for C16HlsC1NsO2S, Calc: C, 54.62; H, 5.15; 
N, 11.94. Found: C, 54.80; H, 5.08; N, 12.00. 
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g body weight). The data from 4 bioassays are com- 
bined; values represented by a given symbol are 
from the same bioassay. 


