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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.  
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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). 
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2. Compound VIII ,  C23H3sO7C12, a non-distillable oil, 
v~a, 1735cm -z. The presence of 6'C-methyl groups 
(NMR-evidence) shows that  this degradation product is 
derived from the region about C-15 through C-27. The 
NMR-spectrum shows further the presence of one 
0-methyl  and one acetyl group. A singlet at 5.93 ppm 
(1 H) is assigned to the C12CH-CO group. Two doublets 
of doublets at  5.03 and 4.77 ppm are due to hydrogens 
adjacent  to ester oxygen atoms. The signal at  5.03 
(J = 3.4 and 9.0 Hz) shows spin coupling with signals 
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at 2.8 (CH-C=O) and 1.9 ppm, both of these again with 
signals in the C-methyl region (double resonance experi- 
ments). From this the partial  formula A follows. Similar 
spin decouplings with the signal at 4.77 ppm show the 
presence of a group B. 

CH~ CH 3 CH 3 CH 3 
I I I 

-CH-CH-CH-CO- -CH-CH-CH- I I 
O-CO- O-CO- 

A B 

The mass spectrum shows a small molecular peak at 
m/e 496, the isotopic peaks indicating the presence of 2 
chlorine atoms. Strong peaks at  m]e 465 (M-31) and 436 
(M-60) confirm the presence of an O-methyl and an 
acetyl group: A very strong signal at  m/e 88 (McLAFFERTY 
rearrangement) indicates the presence of a methyl group 
in ~ position to a carbomethoxy group. 

3. Compound IX, C25H4200, an indistillable liquid, 
Vm~,, 1735 cm -1. The NMR-spectrum differs from that  
of compound VI I I  by the absence of the singlet at 
5.93 ppm (CHC12-CO), by the presence of an additional 
OCH 3 signal and a singlet (2 H) at 3.41 ppm. The mass 
spectrum shows strong peaks at m]e 427 (M-59; -COOCH3), 
426 (M-60: AcOH); 395 (M-60-31) and 397 (1V[-89;-CO- 
-CH2-COOCH~). On the basis of the spectral data, com- 
pound IX  appears to be the analog of VIII ,  in which 
the dichloroacetic acid residue is replaced by the malonic 
acid methylester group. In  support of this hypothesis, 
alkaline hydrolyses of VI I I  and IX, followed by diazo- 
methane methylation and acetylation, gave the same 
compound X. Further the formation of a dichloroacetic 
acid ester can be interpreted as the substi tut ion of the 
two malonic hydrogens by C12 (HC1 + H202 in the course 
of the ozonide decomposition) and the subsequent decar- 
boxylation of the acid. Taking into account the relative 
positions of the lactonic oxygen and the double bond 
C-14-C-15 (from the X-ray structure), it is possible to 
establish the presence of the partial structure C in 
compound VIII .  

CH a CH a CH 8 
[ [ I 

CH3OCO-CH-CH2-CH-CH-CH- 
O-CO-CHCI~ 

4. Compound XI,  C21H3406C12, ;tma, 236 nm (log ~ 4.007 
in ethyl alcohol (~,fl-unsaturated ketone); Vma, 1730 and 
1665 cm -1. The same compound can also be obtained 
by heating the acetate VII I  with methanolic hydrogen 
chloride. The N1V[R-spectrum differs from tha t  of com- 
pound VI I I  by the absence of the signal of the acetyl 
group, by the shift of the signal of one C-methyl to 
1.78 ppm (singlet, 3 H), by the lack of the doublet of 
doublets at 5.03 ppm, and by  the presence of a signal 
of an olefinic proton at 6.37 ppm (doublet, J = 9.2 Hz). 
The double resonance spectrum suggests the presence 
of the partial structure D. 

CHa CH~ 
t 

-C-CH=C-CO- 

D 

The mass spectrum shows a strong molecular peak at 
role 436, the isotopic peaks confirming the presence of 
2 chlorine atoms. A strong peak at role 308 (M-128) is 
interpretable by the loss of CHC1,COOH, and a peak at 
role 407 (M-29) suggests tha t  the substance is an ethyl 
ketone. Accordingly it is possible to write the partial 
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formula E for compound XI  and consequently partial  
structure F for compound VIII .  

CH s CH 3 CH s CH~ 

-CH-CH--C-CO-CHz-CH s -CH-CH-CH-C0-CHz-CH s 
i 

0-CO-CH, 
E F 

The sum of the two partial  formulae, C and F, for 
compound VI I I  differs from its empirical formula by 
one CH 2 group, so tha t  it is easy to write the complete 
molecular structures for compounds v n I  and XI. 

A lkaline degradation o[ venturicidin A.  Alkaline degrada- 
tion, carried out in aqueous 2 N sodium hydroxide under  
reflux, the distillation products being collected in a 
2, 4-dinitrophenylhydrazine solution, permitted the isola- 

AgIycone. The aglycone (VI) could not  be obtained by 
usual solvolysis procedures because of its sensitivity to 
acid treatment,  which is nicely understood on the basis 
of structure I. However, a periodate cleavage of the 
3"-4' bond in the sugar moiety of venturicidin ]3 (II), 
followed by hydrolysis under extremely mild conditions, 
permitted the isolation of the aglycone VI, C~4H5607, 
mp 135-137 °. The NMR-spectra and double resonance 
spectra of VI and its diacetate VII  are in good agreement 
with the structures indicated. The mass spectrum of the 
diacetate VII  displays a very weak molecular ion with 
m/e 660 and stronger peaks at  m/e 642 (M-18), 600 (M-60) 
and 582 (M-18-60), confirming the revised molecular 
formulae of the venturicidins. 

Although the determination of the structure of the 
ozonolysis products requires that  the structure of the 

0 

®. 
©c 

tion of diethylketone as its crystalline 2, 4-dinitrophenyl- 
hydrazone. The formation of diethylketone can be 
explained as a retroaldolic cleavage of the C-23-C-24 
bond and confirms the presence of an ethyl ketone 
grouping and hence of the methyl  group C-27, not 
detectable in the X-ray structure. 

Ozonolysis and alkaline degradation, repeated on 
venturicidin B, gave the same products with the exception 
of 2-deoxy-D-rhamnose derivatives. 

The presence of 2 methyl  groups on olefinic carbon 
atoms could be confirmed by catalytic hydrogenation 
of venturicidin A, yielding a mixture of diastereometric 
hexahydrocompounds. The signals of 2 methyl  groups 
originally present at 1.45 and 1.52 ppm are shifted to 
higher field in the hydrogenation product. Finally the 
occurrence of an OH IR-absorption band in the spectra 
of the acetates IV and VII  confirms the tertiary hydroxyl 
group (pos. 3). 

The structures of venturicidin A and ]3 (I and II) 
and their respective acetates (II1 and IV) are not in 
agreement with the empirical formulae, C4sH71NO12 and 
C4~H~00 n, previously deduced from elementary analyses 
and osmometric molecular weight determinations. Un- 
fortunately the revised formulae, C41H~NO n and 
C40H~6010, could nofi be confirmed by  mass spectroscopy, 
no molecular ions being observable. However, diacetyl- 
venturicidin A (Ill)  z, C45HnNO13, displays peaks at 
m/e 773 (M-60), 772 (M-61;-NH3,-CO2),  755 (M-60-18), 
754 and 713 (M-2 × 60) in good agreement with the revised 
formulae. 

macrolide ring is already known, the combination of 
chemical and X-ray evidence indicates tha t  I and I I  
are the structures of venturicidin A and t3, respectively. 

Riassunto. Con l'uso combinato di metodi chimici, 
spettroscopici, e di strutturistica chimicu difffattometrica 

stato possibile assegnare le s trut ture I e I I  alle venturi- 
cidine A e ]3 rispettivamente. 
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