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560 g of ca terp i l Iars  were p u t  in  a r o u n d  2 l i ter  24/40 
flask, ki l led w i t h  powdered  d r y  ice, a n d  t h e  f lask con- 
n e c t e d  to  a t r a p  cooled w i t h  d r y  ice; t h e  s y s t e m  was  
e v a c u a t e d  to  0.05 m m  a n d  k e p t  a t  t h a t  pressure  d u r i n g  
48 h in order  to  d ry  comple t e ly  t h e  la rvae .  T he  v a p o r  
t r a p p e d  in t he  d r y  ice t r a p  was  e x t r a c t e d  w i t h  hexane ,  
e v a p o r a t e d  and  t h e  oily res idue  (200 mg) ana l ized  d i r e c t l y  
b y  NMR,  showing  t he  s p e c t r u m  t h a t  t he  compos i t i on  of 
t he  m i x t u r e  was the  same  as found  before  1 (57:43) of 
i sobu ty r i c  a n d  2 -me thy l  b u t y r i c  acids.  T he  dr ied  bodies  
were g r o u n d  w i t h  ch lo ro fo rm in  a \ u  b l e n d o r  and  
al lowed to  re f lux  for 4 h. T h e  e x t r a c t  was  f i l tered a n d  
e v a p o r a t e d  to  d ryness  in  a r o t a v a p o r  a n d  t h e  oi ly res idue 
(57 g) was  c h r o m a t o g r a p h e d  on  sil ica gel (250 g). The  
f rac t ions  e lu ted  w i t h  benzene  (13 g) showed b y  t h i n  t ayer  
c h r o m a t o g r a p h y ,  a m i x t u r e  of compounds ,  t h a t  were 
c h r o m a t o g r a p h e d  on  350 g of a lumina .  F r o m  t h e  t r ac t ions  
e lu ted  w i t h  hexane ,  c rys ta l l ized  a w h i t e  solid (90 rag), 
m.p .  52-53 ~ t h a t  resu l ted  to  be  a m i x t u r e  of 3 s a t u r a t e d  
h y d r o c a r b o n s ,  C25H52, C27Hss a n d  C29H60, cha rac t e r i zed  b y  
IR- ,  N M R -  and  mass - spec t rome t ry .  F r o m  t he  f rac t ions  
e lu ted  w i t h  benzene ,  c rys ta l l ized  a wh i t e  solid (60 mg), 
m.p.  82 ~ t h a t  on m a s s - s p e c t r o m e t r y  showed  4 molecu la r  
ions, M+: 336, 364, 392 a n d  420 t h a t  h a d  allylic p r o tons  
~n 3.6 p p m  (~) as seen in i t s  N M R - s p e c t r u m .  T he  e lu t ion  

of t he  c o l u m n  w i t h  b e n z e n e - e t h y l  a ce t a t e  90:10, a complex  
m i x t u r e  of t r ig lycer ides  was o b t a i n e d  (2 g) a n d  50 m g  of a 
c rys ta l l ine  solid, m.p .  146 ~ t h a t  was  cha rac t e r i zed  as  
choles terol  b y  c o m p a r i s o n  of i ts  IR- ,  NMR-,  mass  spec t ra  
a n d  i ts  c h r o m a t o g r a p h i c  (TLC) b e h a v i o r  w i t h  an  a u t h e n t i c  
sample  of cholesterol .  

F ina l ly ,  t h e  f rac t ions  e lu ted  w i t h  e t h y l  ace t a t e  y ie lded  
a m i x t u r e  of 7 g of 2 m o n o u n s a t u r e d  acids, M+: 256 a n d  
284 and  pa lmi t i c  and  s tear ic  acids in  a a p p r o x i m a t e l y  
25% each.  

t~esumen. Se descr ibe  la  n a t u r a l e z a  de a lgunos  de los 
c o m p o n e n t e s  p r inc ipa les  que  se e n c u e n t r a n  en la o ruga  
Baronia brevicornis S. 
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The Structure of Three I s o m e r s  of Monodeacetyl fus icoccin  

T h i n  l aye r  c h r o m a t o g r a p h y  of cu l tu re  f i l t r a tes  of Fusi- 
coccum amygdali Del. has  shown  1 t h a t  fusicoccin (I), t h e  
m a i n  p h y t o t o x i c  c o m p o u n d  p roduced  b y  th i s  p h y t o -  
pa thogen ic  m i c r o o r g a n i s m  2-~ is cons i s t en t ly  accompan ied  
b y  a series of co-metabol i tes .  T he  m a j o r  b y - p r o d u c t s  are 
isofusicoccin (II), monodeace ty l fus icocc in  (III)  a n d  dide- 
acetyl fus icoccin  (IV), wh ich  are  also formed,  t oge the r  
w i t h  al lofusicoccin (V), on  i n c u b a t i o n  of fusicoccin a t  
n e u t r a l  or s l ight ly  a lka l ine  p H  values  1. T h e i r  s t r u c t u r a l  
iden t i f i ca t ion  has  been  r epo r t ed  in p rev ious  pape r s  1, s. 

F u r t h e r  work  concerned  w i t h  t he  i so la t ion  of m i n o r  by-  
p roduc t s  and  w i t h  t he  s t r u c t u r e  d e t e r m i n a t i o n  of t h r ee  of 
t h e m  is descr ibed here.  

E x t e n s i v e  c h r o m a t o g r a p h i c  f r ac t iona t ions  on silica gel 
co lumns  (KieselgeI S - H R ,  Maehe rey  a n d  Nagel)  of t he  
res idue lef t  in  e t h y l a c e t a t e  a f te r  c rys ta l l i za t ion  of fusi- 
coccin showed t h a t  some of t he  spots  de tec ted  on  t h i n  
layer  c h r o m a t o g r a m s  ( ind ica ted  in  a p rev ious  p a p e r  1 a s  
F - I I ,  F - I I I  ... .  F -VI ,  in order  of decreas ing  mobil i t ies)  
were due  to more  t h a n  one compound .  I n  par t icu la r ,  t h e  
fol lowing resul t s  were o b t a i n e d :  F - I I  was  a m i x t u r e  of 
a l lofusicoccin (F-I I /1)  a n d  m i n u t e  a m o u n t s  of a new 
c o m p o u n d  (F- I I /2 ) ;  F - I I I  a n d  F - I V  c o n t a i n e d  only  iso- 
Iusicoccin and  monodeace ty l fus icocc in ,  respec t ive ly  ; 
m a t e r i a l  in i t i a l ly  b e h a v i n g  as spo t  F -V gave 3 groups  of 
homogeneous  f rac t ions  (F-V/ l ,  F-V/2,  F-V/4)  and  a 4 th  
group cor respond ing  to  a m i x t u r e  of a new c o m p o u n d  
(F-V/3, p r e sen t  on ly  in t races)  w i t h  F-V/2  and  F -V/4 ;  
F - V I  cor responded  to  a s ingle s u b s t a n c e ;  F - V I I  was  
en t i r e ly  composed  of d ideacety l fus icoccin ;  fu r the rmore ,  
a new subs t ance  (F -VI I I )  was de tec ted  in a group of frac- 
t ions  e lu ted  a f t e r  F -VI I .  C o m p o u n d s  F -V/ l ,  F-V/2,  
F-V/4,  F - V I  and  F - V I I I  were isola ted as pu re  subs t ances  
and  s u b m i t t e d  to a de ta i led  s tudy.  All  of t h e m  are D- 
glucosides, as shown b y  t he  pos i t ive  t e s t  w i t h  glucose 
oxidase  a f t e r  acid hydrolys is ,  a n d  are  oxid izable  w i t h  
per iodate .  

Compounds  F-V/2,  F-V/4  a n d  F -VI  y ie lded t r i ace ty l -  
fusicoccin (VI) on  ace ty l a t i on  ~ a n d  d ideace ty l fus icocc in  

(IV) on deace ty l a t i on  w i t h  alkal i ,  t h u s  i nd i ca t i ng  t h a t  
t he i r  s t ruc tu re s  are v e r y  closely r e l a t ed  to  fusicoccin.  
The i r  N M R - s p e e t r a  7 d e m o n s t r a t e d ,  bes ides  o the r  fea tu res  
cha rac te r i s t i c  of fusicoccin a n d  re l a t ed  compounds ,  t h e  
presence  of a single O-Ac group.  T h e i r  mass  spec t r a  
showed  t h a t  t h e y  h a d  molecu la r  f o rmu la  C34H~Oll  
(M+ 638), also conf i rmed  b y  e l e m e n t a r y  analyses .  Ions  a t  
m/e 366 (aglycone) a n d  205 (monoace ty lg lucosy l )  in  t h e  
mass  spec t ra  of F-V/2  and  F - V I  loca ted  in b o t h c o m p o u n d s  
the  O-Ac on t he  sugar  moie ty .  A s t rong  ion a t  m/e 408 in 
the  mass  s p e c t r u m  of F -V/4  i nd i ca t ed  t h a t  t h i s  s u b s t a n c e  
carr ies  t he  O-Ac group on  the  aglycone.  The  es te r i f i ca t ion  
si te  in  each  of t he  3 a b o v e - m e n t i o n e d  m o n o a c e t a t e s  was  
def ined b y  N M R -  and  NMDR-spec t ro scopy .  

C o m p o u n d  F-V/2,  m.p.  87-90 ~ a n d  E c ~  + 15.0 (c = 
0.65), in  ds-acetone  (60 ~ shows a d d  (1H) cen t red  a t  4.70 b 
w i t h  (eq) (ax) a n d  (ax) (ax) coupl ings  (J ~ 4 and  9 Hz),  
wh ich  collapses to  a d on  i r r ad i a t i on  a t  4.91 b (1H, d, 
J = 4 Hz :  anomer ic  p ro ton ,  p a r t i a l l y  o v e r l a p p i n g  t h e  
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AB par t  of the  A B X  sys tem due to C H 2 = C H -  ). There-  
fore the  dd can be a t t r ibu ted  to the  CH(2') OAc and 
compound  F-V/2 must  thus  correspond to monodeace ty l -  
allofusicoccin (VII). 

Compound F -VI  was crystal l ized f rom e thy lace ta te  and 
had m.p. 211-213 ~ and [~]~5 + 8.0 (c = 0.50). The  di- 
hydrode r iva t ive  (M+ 640), prepared  by  ca ta ly t ic  hydro-  
genat ion s of F-VI ,  was used for N M R -  and N M D R -  
spectroscopy;  a solut ion in CDCla (26 ~ showed the  
anomer ic  pro ton  as a d (J = 3.5 Hz) at  5.12 d, coupled to 
a pro ton  centred a t  3.69 d (overlapped by  o ther  reso- 
nances) a f requency  which does no t  affect  t he  t (1H, 
J = 9 Hz) resonat ing at  4.86 6; the  la t te r  collapses to a 
broad  s on i r radia t ion around 3.85 d, a value  compat ib le  

wi th  CH-3" and CH-5'. Compound F -VI  is thus  mono- 
deacetylisofusicoccin (VIII) .  As repor ted  in a previous  
paper  5, compounds  F-V/2 and F -VI  are in te rconver t ib le  
on incubat ion at  s l ight ly alkal ine p H  values, bo th  giving 
also rise to the  th i rd  isomer (IX). 

Compound F-V/4  was crystal l ized f rom aceton and 
had m.p. 186-188 ~ and [~]~)5 + 11.5 (c = 0.49). In  d,- 
acetone (60 ~ it  shows the  signal expected for the CH-OAc 
at  4.91 d as a m par t i a l ly  over lapping the  AB par t  of the  
A B X  sys tem due to C H ~ = C H - a n d  clearly affected on 
i r radia t ion a t  2.33 & This  value  corresponds to the  centre  
of the  AB pa r t  (2 ou t  of 8 lines are covered by  the  signals 
of acetone) of an A B X  sys tem which can be a t t r ibu ted  to 
the  following par t ia l  s t ruc ture :  
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This  was best  evidenced in the  d ihydroder iva t ive  s of 
F-V/4,  which in ds-pyridine shows separate  signals for the  
anomeric  pro ton  (5.44 6, d, J = 3.5 Hz,  collapsing to a s 
upon i r radia t ion at  4.05 d) and for the  ace ty la ted  funct ion 
(1H, 5.27 6, dd, collapsing to a d, J = 5.0 Hz  upon ir- 
rad ia t ion  a t  2.37 d and J = 3.5 Hz  upon i r radia t ion  at  
2.88 6; the  la t te r  two frequencies correspond each to the  
center  of a four line system, which gives rise to a d, j = 16 
Hz, upon i r radia t ion a t  5.27 d). Therefore,  compound  
F-V/4 is 12-0-acetyl-dideacetylfusicoccin (X). 

Compounds  F-V/1 a n d F - V I I I  have,  respect ively,  i and 
2 oxygen a toms less t han  Iusicoccin in the  aglycone moiety .  
Ev idence  so far obta ined  suggests t h a t  t hey  correspond 
to X I  and X I I ,  respect ively,  bu t  fur ther  work  is still  
necessary to conf i rm unambiguous ly  these s t ructura l  
assignments.  W o r k  concerning c o m p o u n d s  F - I I / 2  and 
F-V/3 is also in progress 9. 

Riassunto. Si d imost ra  che t re  metabo l i t i  secondari  di 
Fusicoccum amygdali Del., present i  in piccola quant i t~  
nelle acque madr i  di cristal l izzazione della fusicoccina, 
corr ispondono a monodeaeet i la l lofusicoccina (VI), mono- 
deaceti l isofusicoccina (VIII)  e 12-O-acetil-dideacetil-  
fusicoccina (X). 
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I R1, R~=COCH3; R~, Re, R s = H  

II  R1, R4=COCH3; R2, R3, R s = H  

I I I  RI=COCHa; R2, Ra. Rt, R 5 = t t  

IV R 1, R2, R3, R4, R s = H  

V R 1, R2=COCH~; Ra, R 4, R s = H  

VI R1, R~, R 3, R 4, Rs=COCH 3 

VII  R2=COCtta; R1, Ra, R4, R s = H  

VII I  R4=COCHa; 1R~, Ri, R~, t~5=H 

IX  R3=COCHa; Rx, R2, R4, Rs=/-I  

X Rs=COCH3; 1~1, R2, Ra, IR4=H 
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