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Ensu i t e  le pic role 170 correspond ~ une  des deux  frag- 
menta t ions .  
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Le f r agmen t  role 170 donne  tes f ragments  156, 155 e t  
aut res  pa r  des c l ivages  ou/e t  des t ransfer ts .  
L'absence role 156 du f r agment  role 182 signifie que  l ' au t r e  
subs t i tu t ion  du noyau  C que  te l  que  propos6e n ' e s t  pas  
possible. 

Spectre de masse de la Cannagunine (I) 

m/e 1% m]e 1% 

324 2.4 184 22.7 
323 22.4 183 40.2 
322 100.0 M@ 170 82.5 
321 64.4 169 22.1 
307 8.1 161 17.4 
306 12.4 156 31.7 
292 5.7 155 30.5 
288 7.4 144 11.8 
278 7.3 143 7.8 
252 II.2 142 10.8 
198 62.4 54 22,0 
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La f r agmen ta t ion  du noyau  D - su r tou t  les pies m/e 170 
et  198 - sout ien t  6galement  no t re  proposi t ion  de la substi-  
t u t i on  de ce noyan.  

Qua t re  f r agments  p r o v e n a n t  de l ' ionisat ion du noyau  E 
sont  des pies k m/e 278, 252, 292; le f r agmen t  m/e 278 cor- 
respond ~ une rup tu re  du cycle E avec  une per te  du CO 2 
(M~-44), une  per te  de 70 (CO 2 e t  CH = CH) - m/e 252 - 
conf i rme la s t ruc ture  CH = C H - C O  2 du noyau  E. Le frag- 
m e n t  292 (Me-30) correspond k une per te  de CH20 ca- 
ract6r is t ique pour  les lactonesT. Le f r agment  intense m/e 
54 (CH = C H - C  ~ *O) conf i rme 6galement  la s t ruc ture  du 
noyau  E.  

L 'hydro lyse  bas ique du p rodui t  I donne  un alcool- 
acide (SM M'340) .  Le spectre  de R M N  de ce dernier  d6- 
mont re  2 pro tons  en ~ d ' hyd roxy le  (4.5 ppm).  L 'ac6ty la-  
t ion d ' h y d r o x y l e  (pyridine, anhydr ide  ac6tique, 40 °) d6- 
place de ces protons  envi ron  0.55 p p m  (5.05 ppm) ce qui  
f ina lement  conf i rme la presence du g roupemen t  O H  pri-  
maire.  

La  d6shydrogenat ion  ca ta ly t ique  du p rodui t  1 (C, Pd, 
280 °) donne  p r inc ipa lement  deux  produi ts .  Le  p remie r  a 
6t6 identif i6 c o m m e  6tant  6thyl-3 (m6thyl -4 '6 thyl -3 'pen-  

tyl)-2 indole  par  le spectre  de R M N  s e t  pa r  la compara i son  
avec  le p rodu i t  syntbet is6  s. L ' a u t r e  p rodui t  poss6de 6gale- 
m e n t  le noyau  d '6 thyl -3  indole subst i tu6 pa r  la f l-m6thyt  
~,-6thyl pyr idine.  

Les deux  dernihres r6actions p r o u v e n t  f ina lement  la 
s t ruc tu re  de la CannagunineP.  

Summary. A new alkaloid C20H220~N , (cannagunine) 
ob ta ined  f rom canadian  Vacc in ium Oxycoccus  is shown to 
have  s t ruc ture  1. The  s t ruc ture  of this  compound  was 
suppor ted  by  NMR-,  SM-, I R -  and UV-spectra .  
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N e w  F u r a n o i d  M e t a b o l i t e s  f r o m  Rhizoctonia solani 

W e  repor t  the  isolat ion and ident i f ica t ion  of two  furan-  
old metabo l i t es  f rom a Union  Carbide isolate of Rhizoc- 
tonia solani Kiihn,  a p lan t  pa thogen  w i t h  a va r i e ty  of 
p lants  as hosts.  The  ma jo r  p roduc t  isolated was 2-furyl- 
h y d r o x y m e t h y l  ke tone  (I) and the  o ther  has  been ident i -  
fied as 1,2-bis-(2-furoyl)-l,2-dihydroxyethane (II). The  
lat ter ,  isolated in v e r y  smal l  amounts ,  is a novel  com- 

pound,  for which we propose the  t r iv ia l  name  Rhizosola-  
niol. The  fungus was grown on a cornmeal -sand  cul ture  
med ium for a per iod  of 18 to 30 days.  The  darkened  corn- 
meal  toge ther  w i th  the  mycel ia  was sterilized, homogenized  
wi th  dist i l led wa te r  in a W a r i n g  blender  and filtered. The  
metabo l i t es  were isolated f rom the  concen t ra ted  aqueous  
ex t r ac t  (pH 5.7) according to the  me thod  of SHERWOOD 
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a n d  LINDBERG 1. The  e t h e r  e x t r a c t  on  c o n c e n t r a t i o n  
y ie lded  a b r o w n  semi -c rys t a l l i ne  m a t e r i a l  Rec rys t a l l i z a -  
t i on  f r o m  c h l o r o f o r m - e t h e r  a f t e r  decolor iz ing  w i t h  ac t i -  
v a t e d  charcoa l ,  gave  colorless  needles ,  m,p .  83-84  ° (Li t  
81-82°)  ~, (oxime 132-134°)  ~, ~EtOH 269 n m  (log s 4.20). 
The  in f r a red  a n d  nuc lea r  m a g n e t i c  r e sonance  spec t r a l  d a t a  
a re  c o n s i s t e n t  w i t h  t h e  s t r u c t u r e  of (I). 

E x t r a c t i o n  oI t he  c o n c e n t r a t e d  aqueous  e x t r a c t  w i t h  
o rgan ic  so lven t s  such  as ch lo roform,  e t h y l  e t h e r  or  e thy l -  
a c e t a t e  also y ie lded  (I) in  v a r y i n g  a m o u n t s .  U p  to  2% h a s  
b e e n  i so la ted  b a s e d  on  t h e  w e i g h t  of co rnmea l .  Since (I) is 
qu i t e  so luble  in  w a t e r  t h e  a m o u n t  f o r m e d  is p r o b a b l y  
e v e n  grea te r .  

A l t h o u g h  t h e  f o r m a t i o n  of s m a l l  q u a n t i t i e s  of (I) t o -  
g e t h e r  w i t h  t h e  i somer ic  5 - h y d r o x y m e t h y l f n r f u r a l ,  b y  t h e  
ac id - ca t a lyzed  d e h y d r a t i o n  of sugar s  is well  k n o w n  ~-~, we 
d i d  n o t  d e t e c t  e i t h e r  (I) or  ( I I )  in  t h e  s ter i le  m e d i u m  sub-  
j ec t ed  to  t he  s a m e  work  u p  p rocedure .  To our  knowledge  
t h i s  is t h e  f i r s t  e x a m p l e  w he r e i n  (I) has  been  i so la ted  as 
a n a t u r a l  p r o d u c t  f rom a n y  source. 
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T h e  c rude  i so la te  i n h i b i t e d  t h e  g r o w t h  of rye  seeds  w h e n  
p l aced  on  m o i s t  f i l t e r  paper ,  b u t  p u r e  (I) was  c o m p l e t e l y  
inac t ive .  T h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) (on 1 m m  
t h i c k  si l ica gel p l a t e s  deve loped  w i t h  b e n z e n e - d i o x a n e -  
ace t i c  ac id-45 : 8 : 4) of c rude  (I) or  t h e  m o t h e r  l iquor  a f t e r  
c rys ta l l i z ing  o u t  m o s t  of (I), i n d i c a t e d  t h e  p resence  of 4 to  
5 m i n o r  componen t s .  One  of t he se  (Rf  0.64) c o r r e s p o n d i n g  
to t h e  spo t  i m m e d i a t e l y  be low (I) (RI  0.73), ha s  b e e n  iso- 
l a t ed  as colorless crys ta ls ,  m.p .  138-140 ° a n d  iden t i f i ed  as 
1,2-bis-(2-furoyl)-l, 2-dihydroxyethane (II) .  T he  I R -  
s p e c t r u m  (in CHCla) e x h i b i t e d  p e a k s  a t  3490 (OH, h y d r o -  
gen  bonded ) ,  1685 ( co n j uga t ed  C = O ) ,  1573 ( C = C )  a n d  
o t h e r  s t r o n g  p e a k s  a t  1,400, 1,300, 1,100, 990, 900 a n d  
595 cm-~;  U V - a b s o r p t i o n  (in E t O H )  a t  272 n m  (log 
4.40). T h e  N M R - s p e c t r u m  (in CDC13) d i s p l a y e d  a d o u b l e t  
a t  T 6.15, J = 7.0 H z  ( seconda ry  OH)  ; a d o u b l e t  a t  z 4.55, 
J = 7.0 H z  ( -CH-O)  w h i c h  col lapses  i n t o  a s ing le t  o n  
a d d i t i o n  of D20,  w i t h  t he  c o n c o m i t a n t  d i s a p p e a r a n c e  of 
t he  h y d r o x y l  d o u b l e t  a t  6.15 ; a q u a r t e t  cen te red  a t  ~ 3.12, 
J = 1.5-2.0 H z ;  a d o u b l e t  a t  T 2.49 w i t h  s o m e  f ine  s p l i t t i n g  
J = 3.5-4.0 Hz  a n d  a p a r t i a l l y  reso lved  q u a r t e t  a t  T 2.25, 
WHt2 = 3.5 Hz.  T h e  las t  3 p e a k s  are  t y p i c a l  of 2-keto-  
fu rans .  Al l  t h e  p e a k s  are  of equa l  in tens i t i es .  

The  m o l e c u l a r  c o m p o s i t i o n  of c o m p o u n d  (II) ,  as de-  
t e r m i n e d  b y  h i g h  r e so lu t i on  m a s s  spec t roscopy ,  corres-  
p o n d s  to  Cx~H~0Oe (measu red  250.0483;  ca l cu l a t ed  
250.0477), w i t h  t h e  base  p e a k  a t  95 a n d  o t h e r  m a j o r  p e a k s  
a t  155, 126, 124. The  f r a g m e n t s  a t  155 a n d  95 a re  d u e  to  
c l eavage  of t h e ( - C - I - C -  ~ b o n d  a n d  t h e i o n  a t  126 is due  to  
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s y m m e t r i c a l  c l eavage  a n d  a b s t r a c t i o n  of h y d r o g e n .  
T h e  s t r u c t u r e  of (II)  was  c o n f i r m e d  b y  a t o t a l  s y n t h e s i s  

us ing  t h e  r e a c t i o n  d i scovered  b y  RAMIREZ e t  al. s. Two 

e q u i v a l e n t s  of fu ry l  g lyoxa l  ( I I I )  9 were  s lowly a d d e d  t o  
t r i m e t h y l  p h o s p h i t e  a n d  t h e  r e a c t i o n  m i x t u r e  a l lowed t o  
s t a n d  a t  r oom t e m p e r a t u r e  u n d e r  n i t r o g e n  for  4 days .  H y -  
dro lys i s  of t h e  c rude  o x y p h o s p h o r a n e  (IV) fol lowed b y  
c h r o m a t o g r a p h i c  p u r i f i c a t i o n  led to  t h e  i so la t ion  of ( I I )  
f rom a m o n g  o t h e r  h y d r o l y t i c  b y - p r o d u c t s .  

The  s y n t h e t i c  p r o d u c t  was  iden t i ca l  in  e v e r y  r e spec t  to  
t h e  i so la ted  me tabo l i t e .  T h e  s t e r e o c h e m i s t r y  of n a t u r a l  
a n d  s y n t h e t i c  (II)  r e m a i n s  to  be  d e t e r m i n e d .  

F r o m  cu r so ry  t e s t s  for i n h i b i t i o n  of seed ge rmina t i on ,  
s y n t h e t i c  (II)  ha s  e x h i b i t e d  m o d e r a t e  a c t i v i t y  a t  concen-  
t r a t i o n s  of 50 to  100 p p m .  Th i s  a c t i v i t y  however ,  is n o t  
g r e a t  e n o u g h  to  a c c o u n t  for  t h e  p t l y t o t o x i t y  of t h e  c rude  
ex t r ac t .  

T h e  o t h e r  m i n o r  c o m p o n e n t s  in  t h e  c rude  e x t r a c t  were  
e lus ive  to  i sola t ion,  a n d  n o n e  of t he se  c o r r e s p o n d  to  o-n i t ro-  
p h e n o l  (by  TLC).  SHERWOOD a n d  LINDBERG sugges ted  a 
g lucoside  of o -n i t r opheno l  to  be  t h e  p h y t o t o x i c  m e t a b o l i t e  
i so la ted  f rom a U n i o n  Carb ide  s t ra in ,  w h e n  grown on  corn-  
meal ,  b u t  t h e  same  was  n o t  d e t e c t e d  w h e n  t h e  fungus  was  
g r o w n  in g lucose -n i t r a t e  m e d i u m .  

F r o m  a po t a to - suc rose  cu l tu re  of a n o t h e r  i so la te  of R. 
solani, AOKI e t  al.]0 i so la ted  fl-furoic ac id  as t h e  on ly  
fu r ano id  me tabo l i t e ,  in  a d d i t i o n  to  a n u m b e r  of pheno l i c  
a n d  ca rboxy l i c  acids.  Of these ,  t he  c o m p o u n d  r e p o r t e d  t o  
be  p h y t o t o x i c  was  m - h y d r o x y p h e n y l  ace t ic  acid.  How-  
ever ,  t h e  (TLC) R f  va lues  of t h i s  acid a n d  those  of p h e n y l -  
ace t i c  ac id  a n d  para-hydroxyphenyl ace t ic  ac id  d id  n o t  
co r r e spond  to  t h e  R f  va lues  of a n y  of t h e  m i n o r  c o m p o -  
n e n t s  in  ou r  c rude  e x t r a c t  n .  

Zusammen]assung. Zwei  neue,  fu rano ide  M e t a b o l i t e n  
w u r d e n  aus  e iner  K u l t u r  yon  Rhizoctonia solani i sol ier t  
u n d  Ms 2 - F u r y l - h y d r o x y m e t h y l - K e t o n  u n d  1, 2-bis-( 2- 
F u r o y l ) - l ,  2 - D i h y d r o x y a e t h a n  iden t i f i z i e r t  u n d  d u t c h  
T o t a l s y n t h e s e  bes t~ t ig t .  
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