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c o m p o u n d ,  rec rys ta l l i za t ion ,  r e g e n e r a t i o n  of t h e  ci t ra l ,  
a n d  d i s t i l l a t ion  a t  r educed  pressure .  T h e  pur i f i ed  m a t e r i a l  
was  t h e n  t e s t e d  a g a i n s t  bac te r i a ,  yeas ts ,  a n d  mo lds  
(Tables  I, I I ,  a n d  I I I ) .  

T h e  pur i f i ed  c i t ra l  shows a c t i v i t y  aga i n s t  al l  t h e  g ram-  
pos i t i ve  b a c t e r i a  a t  5 0 0 p p m  13 a n d  one  of t he  g ram-  
n e g a t i v e  bac te r i a .  T h e  effect  d rops  off s o m e w h a t  a t  
250 p p m  as i n d i c a t e d  in  Tab le  I. Howeve r ,  w h e n  one  
s e p a r a t e s  t h e  c i t ra l  i n to  i t s  c o m p o n e n t s  (nera l  alad gera-  
nial ,  geomet r i c  isomers)  b y  p r e p a r a t i v e  gas - l iqu id  chro-  
m a t o g r a p h y  a n d  t e s t s  these  u n d e r  t h e  s a m e  cond i t ions ,  
b o t h  a re  essen t i a l ly  i nac t i ve  a g a i n s t  al l  of t h e  b a c t e r i a  
t e s ted .  To e l i m i n a t e  t h e  poss ib i l i ty  of a synerg i s t i c  effect,  
a 50 :50  m i x t u r e  of ne ra I  a n d  ge ran ia l  w as  p r e p a r e d  a n d  
t e s t e d  u n d e r  i den t i ca l  condi t ions .  T h e  re su l t s  were  t h e  
s ame  as t hose  o b t a i n e d  w i t h  t h e  p u r e  c o m p o n e n t s .  

A s imi l a r  e x p e r i m e n t  was  c o n d u c t e d  w i t h  r e p r e s e n t a -  
t i v e  s t r a i n s  of y e a s t s  a n d  mo lds  a n d  t h e  s ame  p a t t e r n  
emerged  (Tables  I I  a n d  I I I )  b u t  t h e  r e su l t s  were  n o t  
q u i t e  as d r a m a t i c .  

T h e  a c t i v i t y  of c i t ra l  a g a i n s t  t h e  species of yeas t s  
does  n o t  beg in  to  d rop  off u n t i l  a c o n c e n t r a t i o n  of 
62.5 p p m  is reached .  I n  con t r a s t ,  n e r a l  beg ins  to  b e  
ine f fec t ive  a t  250 ppm.  I t  is  of i n t e r e s t  to  n o t e  t h a t  
ge ran ia l  is s o m e w h a t  d i f f e ren t  t h a n  ne ra l  s ince t o t a l  
i n h i b i t i o n  of y e a s t  g r o w t h  is obse rved  a t  250 p p m .  T h e r e  
does n o t  a p p e a r  to  be  a n y  d i f fe rence  b e t w e e n  ge ran ia l  
a n d  n e r a l  w i t h  r e spec t  to  b a c t e r i a  a n d  molds .  

T h e  ef fec t  of c o n c e n t r a t i o n  of c i t r a l  a g a i n s t  va r ious  
species of molds  is s u m m a r i z e d  in T a b l e  I I I .  A t  125 p p m  
c i t r a l  beg ins  to  lose e f fec t iveness  a g a i n s t  Aspergillus 
oryzae, d .  niger, and  Rhizopus senti. A t  125 p p m ,  i t  is 
s t i l l  e f fec t ive  a g a i n s t  t h e  4 r e m a i n i n g  molds .  G e r a n i a l  
was  found  to  be  inef fec t ive  a t  500 p p m  a g a i n s t  4 of t h e  
7 molds ,  whe reas  ne ra l  was  inef fec t ive  aga i n s t  3 of t h e  
7 molds .  I t  becomes  qu i t e  obv ious  t h a t  a n  i m p u r i t y  
ex is t s  in  t he  ' pu re '  c i t ra l .  

A n  i n t e r e s t i n g  o b s e r v a t i o n  is found  in t he  a c t i o n  of 
a 50 : 50 m i x t u r e  of ne ra l  a n d  geran ia l  aga i n s t  Penicillium 
chrysogenum. N e i t h e r  ne ra l  n o r  geran ia l  a lone  a t  500 p p m  

was  ef fec t ive  a g a i n s t  t h i s  species of m o l d ;  yet ,  a c o m b i n a -  
t i o n  of 250 p p m  of each  showed  ac t iv i ty .  I t  appea r s  t h a t  
t h i s  is one  i n s t a n c e  of synerg i sm.  Severa l  example s  of 
syne rg i s t i c  effects  are  r epor t ed ,  e.g., ZIBITSKER 11. 

These  da ta ,  t hen ,  cas t  d o u b t  on  t h e  a n t i m i c r o b i a l  
a c t i v i t y  of c i t r a l  as r e p o r t e d  in t h e  l i t e r a tu re .  The  ' p u r e '  
c i t r a l  used in t he se  e x p e r i m e n t s  was  as pu re  or  p u r e r  
t h a n  t h a t  used  b y  t he  p r ev ious  workers .  As c a n  be  seen, 
t h e  ' p u r e '  c i t r a l  showed  cons ide rab le  a c t i v i t y  b u t  t h e  
i so la ted  c o m p o n e n t s  fa i led  to  s u b s t a n t i a t e  t h e  p r ev ious  
f ind ings .  

I n  v iew of t he se  d a t a  one  m u s t  conc lude  t h a t  a n  im-  
p u r i t y  ex is t s  in  t h e  ' p u r e '  c i t r a l  w h i c h  h a s  s u b s t a n t i a l  
a c t i v i t y  a n d  w h i c h  also is ca r r i ed  t h r o u g h  t h e  pu r i f i ca t i on  
process .  A n  e x a m i n a t i o n  of a n  a n a l y t i c a l  gas  c h r o m a t e -  
g r a m  of t h e  pur i f i ed  c i t ra l  showed  i t  t o  be  a p p r o x i m a t e l y  
98% ci t ra l .  W o r k  is n o w  in  progress  to  i d e n t i f y  t h e  im-  
pu r i t i e s  a n d  d e t e r m i n e  w h i c h  of t he se  h a v e  a n t i m i c r o b i a l  
a c t i v i t y .  

Zusammen/assung. Be s tAt igung f r i ihe re r  Fe s t s t e l l ungen ,  
dass  C i t r a l  e ine a n t i b a k t e r i e l l e  A k t i v i t ~ t  bes i t z t .  D a  
N e r a l  n n d  Geran i a l  (al lein ode r  z u s a m m e n )  j e d o c h  wesen t -  
l ich  wen ige r  a k t i v  s ind,  muss  ffir d ie  C i t r a l a k t i v i t i i t  e ine  
b i s h e r  n i c h t  i den t i f i z i e r t e  S u b s t a n z  v e r a n t w o r t l i c h  sein. 
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M a c r o p h a g e  A c t i v i t y  o f  T h y m e c t o m i z e d  M i c e  I n f e c t e d  w i t h  L e i s h m a n i a  donovani  

A l t h o u g h  t h e  i m p o r t a n c e  of t h e  t h y m u s  in  cell- 
m e d i a t e d  i m m u n i t y  a n d  in t h e  p r o d u c t i o n  of some 
h u m e r a l  a n t i b o d i e s  is 6 s t ab l i shed  1, t h e r e  are  severa l  
c o n t r a d i c t o r y  r epo r t s  on  t he  a c t i v i t y  of m a c r o p h a g e s  in  
t h y m e c t o m i z e d  a n i m a l s  2-6. 

I n  mice  e x p e r i m e n t a l l y  in fec ted  w i t h  t he  i n t r a c e l l u l a r  
p r o t o z o a n  p a r a s i t e  of m ac r ophages ,  Leishmania donovani, 
t h e  n u m b e r  of pa r a s i t e s  in  t h e  l iver  a n d  spleen r e a c h  a 
p e a k  a f t e r  wh ich  n u m b e r s  of pa r a s i t e s  in t he se  o rgans  
decl ine  a n d  t h e  in fec t ion  becom es  ch ron ic  v. Thus ,  t h i s  
in fec t ion  in  mice  could  b e  a good s y s t e m  to  d e t e r m i n e  
t h e  effect  of t h y m e c t o m y  on  m a c r o p h a g e  a c t i v i t y  in  v i v o  
a n d  in  v i t ro .  

]3atb/c mice,  t h y m e c t o m i z e d  8 or  s h a m - t h y m e c t o m i z e d  
w i t h i n  24 h of b i r t h ,  were  used  in t h e  in v i v o  s tudies .  
E a c h  m o u s e  was  in j ec t ed  i.v. w i t h  107 a m a s t i g o t e s  ~ of 
t h e  3K s t r a i n  of L. donovani I° in  0.2 m l  of in fec ted  h a m -  
s te r  spleen suspens ion  25-30  d a y s  fol lowing t h y m e c t o m y .  
Mice f rom each  g r o u p  were  sacr i f iced 1 h a f t e r  i n fec t ion  
t o  d e t e r m i n e  t h e  in i t i a l  u p t a k e  of p a r a s i t e s  b y  spleen 
a n d  liver,  and  a t  i ,  8, I6  a n d  21 d a y s  to  d e t e r m i n e  r a t e  
of g r o w t h  or suppress ion .  T h e  m e d i a n  level  of i n fec t ion  

in l ivers  a n d  spleens  of 5-8  mice  of each  g roup  was  
d e t e r m i n e d  b y  a m e t h o d  of t o u c h  p r e p a r a t i o n  1°. A t  
necropsy ,  t h y m e c t o m i z e d  mice  were  e x a m i n e d  mac ro -  
scopica l ly  a n d  microscopica l ly  to  d e t e r m i n e  w h e t h e r  
t h y m e c t o m y  was  comple te .  Mice w i t h  r e m a i n s  of t h y m u s  
were  n o t  i nc luded  in  t h e  resul ts .  

P e r i t o n e a l  m a c r o p h a g e s  f rom 25- to  30-day-old  t h y -  
mec tomized ,  s h a m  t h y m e c t o m i z e d  a n d  i n t a c t  mice  were  
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h a r v e s t e d  f rom 3 t o  7 mice  of each  g roup  48 h a f t e r  i .p. 
i n j e c t i o n  of 2 m l  of s ter i le  t r y p t i c a s e  soy  b r o t h .  F r o m  
1 x 107 to  2 × 10 ~ m a c r o p h a g e s  were  e x p l a n t e d  in p las t i c  
p e t r i  dishes,  e ach  c o n t a i n i n g  8 covers l ips  in  a m a n n e r  
s imi la r  to  t h a t  desc r ibed  b y  TAKEYA et  al.% E a c h  p e t r i  
d i sh  was  i nocu la t ed  24 h l a t e r  w i t h  a su spens ion  of t i ssue  
c o n t a i n i n g  a m a s t i g o t e s  of L.  donovani  f rom t he  sp leen  
of a n  in fec ted  h a m s t e r  in  a r a t i o  of a b o u t  10 p a r a s i t e s /  
m a c r o p h a g e .  A f t e r  1 h,  t h e  cu l tu re s  were  w a s h e d  to  
r e m o v e  u n i n g e s t e d  p a r a s i t e s  a n d  new  m e d i u m  was  a d d e d  
to  a l l  cu l tu res .  

M a c r o p h a g e  a c t i v i t y  was  assessed b y  d e t e r m i n i n g  t he  
p r o p o r t i o n  of pa r a s i t i z ed  cells a n d  b y  ca l cu l a t i ng  t he  
m e a n  n u m b e r  of p a r a s i t e s / m a c r o p h a g e  a f t e r  e x a m i n i n g  
I00  r a n d o m l y  se lec ted  cells on  G i e m s a - s t a i n e d  covers l ips  
r e m o v e d  f rom p e t r i  d i shes  I ,  24, 48 a n d  7 2 h  a f t e r  
i n o c u l a t i o n  of t h e  paras i tes .  

W h e n  t h e  p a r a s i t e  b u r d e n s  of t h e  l ivers  a n d  spleens  
of b o t h  g roups  of mice  were  c o m p a r e d  1 h a f t e r  infec t ion ,  
no  s ign i f i can t  d i f fe rences  b e t w e e n  g roups  in  t h e  n u m b e r  
of p a r a s i t e s  in  these  o r g a n s  were  obse rved .  T h e  r a t e s  of 
r e p r o d u c t i o n  oI t h e  pa ra s i t e s  in  t h e  2 g roups  of mice  
were  also s imi la r  (Figure) .  F o r  example ,  t h e  m e d i a n  
p a r a s i t e  b u r d e n  in  sp leens  of t h y m e c t o m i z e d  mice  
inc reased  f r o m  1.96 x 104 p a r a s i t e s  1 d a y  a f t e r  i n fec t ion  
to  3.94 X 105 pa ras i t e s  on  t he  8 th  day ,  a 20.1-fold increase .  
Th i s  increase  does no t  differ  s ign i f i can t ly  f rom t h e  one  
in t h e  s h a m - t h y m e c t o m i z e d  mice,  i.e., f r o m  7 . 2 2 x 1 0 4  
to  1.00 x 106, a t3 .9- fo td  increase .  S imi la r ly ,  b e t w e e n  16 
a n d  21 days pos t - in fec t ion ,  t h e  m e d i a n  p a r a s i t e  b u r d e n  
of sp leens  of t h y m e c t o m i z e d  a n d  s h a m - t h y m e c t o m i z e d  
mice  inc reased  1.8 a n d  1.7 t imes ,  respec t ive ly .  Inc reases  

in  t he  m e d i a n  n u m b e r s  of pa r a s i t e s  in  t h e  l iver  of g roups  
of t h y m e c t o m i z e d  a n d  s h a m - t h y m c c t o m i z e d  mice  were  
n o t  s i gn i f i c an t l y  d i f f e ren t  w h e n  c o m p a r e d  to  each  o t h e r  
a t  a n y  t i m e  of s ampl ing .  These  resu l t s  i nd i ca t e  t h a t  t he  
r a t e  of g r o w t h  or  i n t r a c e l l u l a r  supp re s s ion  of  t h e  a m a s t i -  
gote  in  v ivo  is n o t  modi f i ed  b y  t h y m e c t o m y .  

I n  v i t r o  t h e  p r o p o r t i o n  ot in fec ted  m a c r o p h a g e s  f rom 
t h y m e c t o m i z e d ,  s h a m - t h y m e c t o m i z e d  a n d  i n t a c t  mice  
was  93, 95, a n d  95% w i t h  6.1, 5.9 a n d  6.1 p a r a s i t e s  pe r  
m a c r o p h a g e ,  respec t ive ly ,  1 h a f t e r  i n fec t ion  of t h e  cul-  
ture .  T h e  r e su l t s  in  s amples  t a k e n  a t  24 a n d  48 h were  
equa l ly  s imi l a r  and  b y  72 h t he  r e spec t ive  p r o p o r t i o n  of 
in fec ted  m a c r o p h a g e s  were 60, 70 a n d  58% w i t h  1.2, 
1.7 and  1.6 p a r a s i t e s  pe r  m a c r o p h a g e  (Table) .  Thus ,  
t h e r e  were no  s ign i f i can t  d i f fe rences  b e t w e e n  t h y m e c t  9- 
mized  or  e i t h e r  con t ro l  g roup  e i t h e r  1 b a f t e r  t h e  in fec t ion  
or in  t he  r a t e  of g r o w t h  or  suppres s ion  of pa ras i t e s  b y  
m a c r o p h a g e s  a f t e r  24, 48 or  72 h. 

These  r e su l t s  i n d i c a t e  t h a t  t h y m e c t o m y  does  n o t  
m o d i f y  t he  su scep t i b i l i t y  of B a l b / c  mice  to  L.  donovani  
a n d  c o n t r a s t  s h a r p l y  w i t h  t h e  i m p a i r e d  c a p a c i t y  of 
t h y m e c t o m i z e d  a n i m a l s  to  ove rcome  in fec t ion  w i t h  
P l a s m o d i u m  berghei or Trypanosoma  cruzi3,n,12. Resis t -  
ance  to  t h e  l a t t e r  2 p r o b a b l y  is i m p a i r e d  b y  de l ayed  or  
decreased  p r o d u c t i o n  of specific h u m o r a l  a n t i b o d i e s  w h i c h  
a re  k n o w n  to  be  f u n c t i o n a l  in  t he  con t ro l  of t he se  infec-  
t ions  13,x4, whe reas  a n t i b o d i e s  do n o t  p r o t e c t  a h o s t  
e x p e r i m e n t a l l y  i n fec t ed  w i t h  Le i shman ia  is no r  in f luence  
t h e  a c t i v i t y  of m a c r o p h a g e s  on  a m a s t i g o t e s  in v i t r o ~ .  

A l t h o u g h  some i n v e s t i g a t o r s  i n d i c a t e d  inc reased  clear-  
ance  of c a r b o n  b y  t h y m e c t o m i z e d  a n i m a l s  ~,3, o t h e r s  were  
u n a b l e  to  d e t e c t  d i f ferences  in  phagocy to s i s  of col loidal  
gold 4 or  c a r b o n  ~ b y  t h y m e c t o m i z e d  or i n t a c t  an imals ,  
or  of b a c t e r i a  in  v i t r o  ~. Our  r e su l t s  i nd i ca t e  t h a t  t h e r e  
is no  s ign i f ican t  d i f fe rence  in p h a g o c y t o s i s  of a m a s t i g o t e s  
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Number of parasites in livers and spleens of thymectomized and 
control mice at various times after infection with amastigotes of 
Leishmania donovani. 

In vitro phagocytosis of amastigotes of L. donovani by macrophages 
from thymectomized, sham-thymectomized and normal mice 

Time After infection Treatment 
(h} 

Thymec- Sham- Nor- 
tomized thymec- real 

tomized 

1 

24 

48 

72 

Macrophages infected (%) 93 95 95 
Mean No. of parasites per cell 6.1 5.9 6.1 

Macrophages infected (%) 82 88 86 
Mean No. of parasites per cell 3.3 3.6 2.7 

Macrophages infected (%) 73 76 61 
Mean No. of parasites per cell 2.4 3.0 2.1 

Maerophages infected (%) 60 70 58 
Mean No. of parasites per cell 1.2 1.7 1.6 
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in t h y m e c t o m i z e d  mice compared  to normal  mice a t  1 h 
af ter  infection.  

In  con t ras t  to  the  results repor ted  by  TAKEYA et  al. ~ 
wi th  Listeria monocytogenes in vi t ro,  we d id  no t  observe  
enhancemen t  of in t racel lu lar  ki l l ing of  amas t igotes  in 
macrophages  der ived f rom t h y m e c t o m i z e d  mice.  These  
exper iments  establish t h a t  macrophage  a c t i v i t y  in experi-  
men ta l  le ishmaniasis  is t h y m u s  independent .  Such a c t i v i t y  
could be inheren t  to the  macrophages  or  dep/end on 
immunologica l ly  c o m p e t e n t  t issues to rmed  ear ly  in the  
ontogenic  deve lopmen t  of the  hos t  1~ 

Adem~s,  los datos  indican  que la ac t iv idad  de los macr6-  
fagos es independien te  del t imo.  

G. A. SCHMUNIS Is and R. HERMAN 

U.S. Department o/ Health, Education, and Wel/are, 
National Institutes o[ Health, 
National Institute o[ Allergy and In[ectious Diseases, 
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Resumen. Fagoci tosis  y dest rucci6n de Leishmania 
donovani por  macrdfagos  in v ivo  o in v i t ro  es igual  en 
macrofagos  de  ra tones  t imec tomizados  e infectados  que  
en macr6fagos  de ra tones  no t imec tomizados  e infectados.  
Se eonctuye que  la  res is tencia  na tu ra l  con t ra  infeccidn 
con L. donovani no es d isminuida  p o t  ta t imec tomfa .  

iv M. L, TYA~, L. A. HERZENBERG and P. R. GIBBS, J. Immunol. 
103, 1283 (1969). 
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STUDIORUM PROGRESSUS 

S t r u c t u r e s  of the  V e n t u r i c i d i n s  A and B 

The  ventur ic id ins  A and B, two  an t i funga l  ant ib io t ics  
f rom Streptomyees aureo[aciens, s t ra in  Tii 342, are  a 
3 -0-carbamyl-2-deoxy-D-rhamnos ide  and a 2-deoxy-D- 
rhamnoside ,  respect ively ,  of an  unknown  aglycone 1. 
A l though  the  aglycone i tself  was decomposed  dur ing 
solvolyt ic  reactions,  spectroscopic  coincidences s t rongly  
suggested the  iden t i ty  of t he  two aglycones.  Addi t iona l  
ev idence  for this  ident i ty ,  t he  isolat ion of several  com- 
mon  degrada t ion  products  f rom the  aglycone par t ,  wil l  
be g iven  in this  paper .  

The  s t ruc tu re  of ven tur ic id in  A was de te rmined  by  
res t r ic ted  use of conven t iona l  organic  chemis t ry  methods ,  
by  an  ex tens ive  appl ica t ion  of N M R -  and mass-spectro-  
me t ry ,  and by  a th ree-d imens iona l  X- r ay  analysis  of a 
h e a v y - a t o m  der iva t ive ,  t he  mono-p- iodobenzenesulfo-  
n a t e  V. 

X-ray analysis. The de r iva t ive  V was p repared  by  
t r e a t m e n t  of ven tur ic id in  A wi th  p- iodobenzenesulfonyl  
chloride in d ry  pyr id ine  a t  room tempera tu re .  The  crystals  
were  grown f rom a water -ace tone  solut ion by  slow cooling. 
Crysta l  da t a :  C47H~0INOx3S'H20; orthorhombic disphe- 
noidal  wi th  a = 5.764-0.05,  b = 31.44-0.2,  c = 31.3-4- 
0.2 ~ ;  V = 5661]ka; F(000) = 2168. Space  group P2~2~2 t 
(D~, No. 19), f rom sys temat ic  absences;  Z = 4, Dc = 
1.21 gem-a ;  molecu la r  weight  calc. 1034.03, found 1031. 
Mo K~-radia t ion ,  ~ t aken  as 0.7107 ~_, [z = 7.3 cm -x. 
The  l imi t s  of errors are  g iven  in t he  fo rm of m a x i m u m  
errors. 

The  in tens i ty  measu remen t s  were  made  on a Siemens 
A E D  au toma t i c  four-circle d i f f rac tometer  a t  room t em-  
perature .  Because  of the  weak  sca t ter ing  of the  crysta ls  
avai lable ,  only  1147 independen t  reflect ions were re- 
corded.  The  m a x i m u m  va lue  of sin 0]~ was 0.44, cor- 
responding to  a resolut ion of 0.7 A. Absorp t ion  correc- 
t ions were no t  applied,  nor  were ex t inc t ion  corrections.  

The  coordinates  of the  iodine a toms  were first  deter-  
mined  w i thou t  a m b i g u i t y f r o m  a three-d imens ional  
PATTERSON synthesis,  sharpened on iodine, corresponding 
to  an R va lue  of 48%.  The  s t ruc tu re  was then  comple te ly  
solved by  a combina t ion  of FOURIER methods  and block-  
diagonal  least-squares calculat ions.  The  f inal  re f inements  
gave an I~ va lue  of 10.1% s. 

Because  of  the  poor  resolut ion of t he  FOURIER syn- 
theses, t he  fol lowing addi t iona l  c rys ta l lographic  ev idence  
was used to  de te rmine  unambiguous ly  t h e  na tu re  of t h e  
a tomic  species and the  posi t ions of the  double  bonds:  
1. local analysis  of the  var ia t ion  of the  t he rma l  para-  
meters ,  depending  upon the  choice of sca t ter ing  curve  
for each a t o m ;  2. s te reochemical  considerat ions  such as 
va lence  angles and the  a p p r o x i m a t e  coplanar i ty  of 
cer ta in  groups of atoms.  In  the  figure a general  projec t ion  
of c o m p o u n d  V is given, which shows t h a t  ventur ic id in  A 
is a non-polyenic  macro l ide  ant ibiot ic .  

The  sugar  m o i e t y  is bound to  t he  aglycone th rough  
the  oxygen  a t o m  on C-13, forming  a t -g lycos id ic  l inkage.  
As no anomalous  dispersion measu remen t s  were  made ,  
the  correc t  absolu te  configurat ion,  which  is shown in 
the  Figure,  was deduced  f rom t h e  known conf igura t ion  
of D-rhamnose s. 

Because  of ti le low resolution,  in the  FOURIER syn- 
thesis,  of t he  side cha in  of the  molecule,  due to the  
large the rma l  mot ion  as well  as to the  probable  disorder  
of the  f inal  a toms  of t he  chain, s t r ic t  c rys ta l lographic  
ev idence  is lacking for t he  t e rmina l  m e t h y l  group (C-27). 
However ,  t i le  fol lowing chemical  evidence unambiguous ly  
demons t r a t e s  its presence.  

Ozonolysis of Di-O-acetylventuricidin A. The  ozonolysis  
was carr ied  ou t  in me thy lene  chloride a t  - -  70°C. Des t ruc-  
t ion  of t he  ozonides wi th  HaO~ and HC] in acet ic  acid, 
m e t h y l a t i o n  by  d iazomethane ,  ace ty la t ion  and co lumn 
c h r o m a t o g r a p h y  on silica gel y ie lded the  fol lowing 
produc t s :  

1. 1, 4-di-O-acetyl-B-O-carbamyl-2-deoxy-D-rhamnose,  
ident i f ied  by  its NMR-spec t rum.  

1 ~VL BRUFANI, ~7 KELLER.ScIIIERLEIN~ W. LGFFLER, I. MANS- 
PERGER and H. ZXRSER, Helv. chim. Acta 51, 1293 (1968). 

z All the calculations were carried out on the Univac 1108 computer 
of the University, Rome, and were performed with the system 
of programs developed in Laboratorio dl Strutturistica Chimica 
'Giordano Giacomello' - CNR. The figure was produccd by 
Johnson's 0RTEP program. 

3 B. IssI.tr¢ and T. REZCHSTEIrL Helv. chim. Acta 27, 1146 (1944). 


