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m e t h a n o l  a t  r o o m  t e m p e r a t u r e ,  fol lowed b y  careful  acidi-  
f i ca t ion  w i t h  2 M hydroch lo r i c  ac id  (to p H  4 - 5  for  N a B H ,  
r educ t ion ) ,  e x t r a c t i o n  w i t h  ch loroform,  a n d  t h o r o u g h  
w a s h i n g  of t he  e x t r a c t  w i t h  w a t e r  (which  is i m p e r a t i v e )  
g ives  (I), ACHCl, 452 n m  (smM 60.4), in  60% yield.  T h e  
b i l i r u b i n  o b t a i n e d  was  free f rom a n  i m p u r i t y  ~ t h a t  se- 
ve ra l  c o m m e r c i a l  p r e p a r a t i o n s  of b i l i r ub in  were found  to  
e x h i b i t  u n d e r  366 n m  i r r a d i a t i o n  a f t e r  T L C  of ~ 5 0  [xg of 
(I) on  a c t i v a t e d  si l ica gel w i t h  8 :1 :1  (v/v)  benzene -N ,  
N - d i m e t h y l f o r m a m i d e - g l a c i a l  ace t ic  acid.  T h i s  i m p u r i t y  is 
seen as  a p i n k - r e d  f luroescence  (366 n m  i r r ad ia t ion )  a t  
R f  0,81. U n d e r  v i s ib le  l i g h t  a ye l low s p o t  (b i l i rub in)  a t  
R f  0.86 a n d  a g reen  zone (b i l ive rd ine  ?) a t  R f  0.64 a re  seen.  
T h e  m a j o r  p r o p o r t i o n  of t h e  b i l i r u b i n  r e m a i n s  a t  t h e  ori-  
g in  o n  t h e  si l ica gel p la te .  O n  p o l y a m i d e ,  T L C  w i t h  1 :3  
(v]v) 3 .3% aqueous  a m m o n i a - m e t h a n o l  2~ r evea l ed  a s imi-  
lar  p i n k  f tu rorescence  (366 n m  i r r ad i a t i on )  a t  R f  0.75, j u s t  
a h e a d  of t h e  l ead ing  edge of t h e  s t r e a k e d  b i l i rub in .  

The  i n t e r c o n v e r s i o n  of (I) i n t o  (II)  opens  t h e  p rospec t  
of a c h i e v i n g  cont ro l led ,  s t epwide  s t r u c t u r a l  changes  of 
r e l a t ed  bi le  p i g m e n t s  t h a t  d i sp l ay  s imi la r  suscep t ib i l i t y  to  
ove r -ox ida t ion .  The  b e h a v i o r  of pe r iod ic  ac id  t o w a r d  (I) 
i nd ica t e s  s t r u c t u r a l  l ab i l i t y  of t h e  I -O b o n d  in t he  r eagen t ,  
a n d  t h i s  is o b s e r v e d  w i t h  o t h e r  c o m p o u n d s  2. I n  add i t ion ,  
b y  use  of per iodic  acid,  i t  was  f o u n d  feas ible  to  degrade  
p o r p h y r i n s  (for example ,  h e m a t o p o r p h y r i n ) ,  whereas  we 
obse rved  a r e s i s t ance  of such  c o m p o u n d s  to  d e g r a d a t i o n  
w i t h  ch romic  acid.  F u r t h e r m o r e ,  t h e  conve r s ion  of (I) i n to  
(II)  a n d  t h e n c e  b a c k  i n to  (I) p rov ides  a m e t h o d  for ob-  
t a i n i n g  pu r i f i ed  (I). 

Zusammen/assung. Die O x y d a t i o n  des Ga l l en fa rbs to f f s  
]3i l i rubin m i t  Perjods/~ure in w/isseriger D i m e t h y l s u l f o x i d -  
L d s u n g  f i ih r te  zu e inem n e u e n  B i l i v e r d i n - J o d - K o m p l e x ,  
d e m  die  S t r u k t u r  eines , cha rge - t r ans fe r ,~ -Komplexes  
e r te i l t  wurde .  
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~x It is interesting that  the oxidation mixture from (I) contained a 
substantial proportion of an unkno;,vn component showing a strong 
blue fluorescence; a component having this property was found 
present also in controlled chromic acid oxidations, but RfJDIGER et 
aI. ~ did not report such an observation ia their study of the degrada- 
tion products of bilirubin and biliverdine derivatives. A component 
like this was also observed among the products of degradation of 
hemin with periodic acid. The unknown fluorescent component has 
the following Rf values on Silica GeL G: with 1:5:3 (v/v) eyclo- 
hexane-carbon tetrachloride-ethyl acetate, 0.76 4- 0.03, and with 
4:1 (v/v) benzene-ethyl acetate, 0.70 :k 0.02. The unknown com- 
pound can be separated by use of a Florisil column (protected from 
light) with the latter solvent. 

22 C. H. GRAY, A. KULCZ'~'CKA and D. C. NICHOLSON, J. chem. Soe. 
1961, 2268. 

23 Z. J. PETRYKA and C. J. WA~sou, J. Chromatogr. 37, 76 (1968); 
Drs. D. C. NICHOLSO~ and M. STOOL informed us of the fluores- 
cence (personal communication). 

~4 The authors are most pleased to acknowledge the partial support of 
this work by the National Institute for General Medical Sciences 
(NIH). 

A I c a l o i d e  d e s  C a n n e b e r g e s  d u  N o u v e a u - B r u n s w i c k  

L ' e x t r a c t i o n  des  c a n n e b e r g e s  (Vacc in ium Oxycoccus)  
du  N o u v e a u - B r u n s w i c k  d o n n e  u n e  f r ac t i on  b a s i q u e  qu i  se 
compose  de  19 bases  d i f f6rentes .  L a  s t r u c t u r e  d ' u n e  de  
ces base s  a 6t6 d6 t e rmin6e  p a r  l ' 6 t u d e  des spec t r e s :  spec- 
t roscop ie  de  masse  (hau te  r~solut ion) ,  l l M N ,  I l l  e t  UV. 
Nous  a v o n s  t r o u v 6  que  ce t t e  base  poss~de u n  sque le t t e  
s e m b l a b l e  ~ ce r t a in s  a lca loides  indo l iques  t e l  que  la  r6- 
serpine,  la  s emperv in ine ,  la  y o h i m b i n e  ou l ' h a r m 6 i n e  x-3. 
Cet te  base,  que  nous  a v o n s  appel~ C a n n a g u n i n e  (1), 
poss~de la  s t r u c t u r e  s u i v a n t e :  

[:H~ D 

L a  d i f f r ac t ion  de  r a y o n s  X s u p p o r t e  n o t r e  p r o p o s i t i o n  
en  p l a ~ a n t  l ' h y d r o g ~ n e  su r  la  j o n c t i o n  des  n o y a u x  C e t  D 
en  pos i t i on  ce. 

Mdthode. 20 kg  de  c a n n e b e r g e s  frMches ( n o v e m b r e  1968) 
o n t  6t6 sechds ~ la  t e m p 6 r a t u r e  a m b i a n t e  p e n d a n t  7 mois  
(per te  de  ~ 4 5 %  d ' eau)  ; ensu i t e  sechds p e n d a n t  48 h k une  
t e m p 6 r a t u r e  de  60°C e t  pulv6ris6s.  L a  p o u d r e  a 6t6 sech6e 
~. u n e  t e m p 6 r a t u r e  de  60°C (t 'air) .  N o u s  a v o n s  o b t e n u  
450 g d u  ma t6 r i e l  sec. Ce m a t e r i e l  a ~t~ e x t r a i t  ~ l ' 6 t h e r  
d a n s  u n  appa re i l  Soxh l e t  ( s6pa ra t ion  des  graisses) ; ensu i t e  
e x t r a i t  avec  3000 ml  de m 6 t h a n o l .  U n e  suspens ion  b r u n e  
a 6t6 f i l t r6e e t  la so lu t ion  a 6t6 concent r6e .  500 m l  d ' e a u  
on t  ensu i t e  6t6 a jou t6s  e t  la  so lu t ion  a 6t6 acidif i6e avec  
HC1 ~ 10% (pH 2). L a  so lu t ion  aqueuse  a 6t6 d ' a b o r d  en- 
t r a in6e  ~ 12 v a p e u r  d ' e a u  ( s6para t ion  du  m6 thano l )  e t  ex- 

t r a i t e  avec  l ' e t h e r  e t  le ch lo ro fo rme  ( s6para t ion  d u  m a t 6 -  
riel n e u t r e  et  ac ide) ;  puis  alcal is6e avec  N a o H  ~ 10% 
(pH 9) e t  de  n o u v e a u  e x t r a i t e  avec  l ' 6 the r  (1000 ml)  e t  le 
ch lo ro fo rme  (500 ml).  Les  e x t r a i t s  c o m b i n 6 s  o n t  6t6 sech6s 
avec  M g S O  4 a n h y d r e  e t  6vapor6s .  On  a o b t e n u  2.3 g de  
ma t6 r i e l  b a s i q u e  b ru t .  

L a  c h r o m a t o g r a p h i e  sur  couches  minces  (CCM) (MN 
Silica Gel  G) d a n s  les q u a t r e  sys t~mes  de s o l v a n t s  (ben- 
z~ne-ac6tone  4 : 1, benz~ne -6 thano l  9 : 1, b e n z S n e - m 6 t h a n o l -  
e t h e r  9:1:1,  b e n z ~ n e - a c 6 t o n e - m 6 t h a n o l  9:1:1)  a rev616 la 
p r6sence  d ' u n  m i n i m u m  de 19 p r o d u i t s  bas iques  diff6rents .  
U n e  des bases  - ~ f  0.46 (benzSne-6 thanol  9:1) 6 t a n t  for te -  
m e n t  absorb6e  d a n s  U V  - a 6t6 isol6e p a r  la CCMP (MN 
Sil ica Gel  G, 6paisseur :  1 ram) puis  de n o u v e a u  pur i f i6e  
p a r  CCMP. On a o b t e n u  1.7 m g  d ' u n e  base  1 d o n t  1.2 m g  
o n t  6t6 ut i l is6s p o u r  l ' i den t i f i ca t ion .  

Identification de la structure de la Cannagunine (1). Le  
spec t re  de  masse  h a u t e  rdsolu t ion  de  la  C a n n a g u n i n e  (1) a 
d o n n 6  le po ids  moldcula i re  322.1714 :t: 0.0040 (corrig6 ~ 
322.1601) c o r r e s p o n d a n t  ~ la  f o rmu le  b r u t t e  C20H2zO2N v 
Ce t t e  fo rmule  r ep r6sen t e  u n  syst&me de  10 ci tds  d ' i n s a t u -  
r a t ion .  Le  spec t re  U V  ( B e c k m a n n ,  ~ t h a n o l  95%)  a d d -  

1 L.D. ANTONACCIO, N. A. PEREIRA, B. GILBERT, H. VORBRUEGGEN, 
H. BUDZlKmWICZ, J. M. \¥ILSON, L. J. DURHA~f and C. DJERASSr, 
J. Am. chem. Soc. 84, 2161 (1962). 
G. SPITELLE~ et M. SPITELLER-FRmD~A~N, Mh. Chem. 93, 795 
(1962). 

3 H. BUDZIKIEWlCZ, D. H. WILLIAMS et C. DJERASSI, Structure Elu- 
cidation o/ Natural Producls by Mass Spectrometry (Holden.Day, Inc., 
San Francisco 1964), Vol. I, p. 77. 

4 j .  LEOERBERG, Computation ol Molecular Formules ]or Mass 
Spectrometry (Holden-Day, San Francisco 1964). 
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mont r6  une s t ruc ture  a roma t ique  avec le pic 338 n m  ca- 
ract6r is t ique pour  les d6riv6s indol iques  s. Le  spectre  I R  
(Beckmann IR-8 ,  Nujol)  n ' a  pas  d6montr6  d ' absorp t ion  
dans une r6gion > 3000 cm -1. L ' abso rp t ion  h 1717 cm -z 
peu t  4tre a t t r ibu6e au carbonyle  satur6 d 'es te r  ou d ' u n  
lactone. Geci p e r m e t  d ' a t t r i b u e r  au  p rodu i t  1 la s t ruc tu re  
pen tacyc l ique  en p lacan t  l ' azote  ~, la jonct ion  des n o y a u x  
C e t D .  

Le spectre  R M N  (Varian T-60, CDC13, TMS, 3, ppm) 
donne  4 pro tons  a romat iques  (7.1-7.7), 2 pro tons  016- 
f iniques  (5.4 e t  6.t) ,  1 p ro ton  a l ly l ique  (2.7), 2 pro tons  en 

du OCO (4.2), mu l t ip l e t  de 8 p ro tons  en a d ' azo te  - avec  
un  s ingulet  pour  IXT-CH3 g 2.7 - ent re  2.1-2.8, ensuite  5 
p ro tons  en t re  0.8-1.5. On n 'obse rve  pas  le p ro ton  N - H  in- 
do l ique  (8.4) 6 ce qu i  p rouve  ind i rec tement  la subs t i tu t ion  
N-CH~ de l ' indole.  

Le  spectre de masse du p rodu i t  I (Picker A E I  MS-30, 
t emp.  250 °, 70eV) a 4t6 enregistr6 p r inc ipa lement  darts 
une  r6gion role 100-350 et  se caract6rise par  seulement  
quelques  pics intenses (Tableau).  Le  sys t6me poss~de 
deux  centres fac i lement  ionisables c 'es t  ~ dire les a tomes  
d'azote. 

L ' a b o n d a n c e  izo topique  (des pies 323 et 324) conf i rme 
la formule  de la eannagunine  L Le pic pa ren t  est  en m~me 
t emps  le pic mol6culaire et  la pr6sence d u p i c  correspon- 
d a n t  ~ Me2 sont  caract6r is t ique pour  les alcaloides 3. Le  pic 
Ms-1 intense est assez caract6r is t ique pour  les alcaloides 

de la famil le  t e t r ahyd ro  fl-carbolinique a et correspond ~. 
une  f r agmenta t ion  su ivan te :  

R 

M ~ -I 

Les pies su ivan t s :  ~ 306 e t  307 (M@-I6 et  M@-15) cor-  
respondent  ~ une  rup tu re  de  la l iaison N - C H  s. 

M m -I 
M*-16 

--~ M ®-15 L~'~'~N~L 

La  s6rie des pies su ivants  conf i rme la subs t i tu t ion  du 
noyau  C: d ' abo rd  les pics g 198 et  184. 

i 

k . k 

~ ~ C H z .  I 
CH~ m/e 198 

I 
CH~ m/e 184 

I 

I 
b) CH z- H 

ou m/e 184 

~H-H 

H 
m/e ~7o 

m/e 170 

m/e 170 

5 R.M. SILVERS~EIN et G. C. BASSLER, Spec- 
trometric Identification of Organic Com- 
pounds (J. Wiley et Sons, Inc., New York 
1967), p, 168. 

6 R.M. SILVERSTEIN et G. C. ]3ASSLER, Spec- 
trometric Identification oi Organic Com- 
pounds (J. Wiley et Sons, Inc., Now York 
1967), p. 140. 

7 L. FRIEDMAN et F. A. LONG, J. Am. chem. 
Soc. 75, 2832 (1953). 
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Ensu i t e  le pic role 170 correspond ~ une  des deux  frag- 
menta t ions .  

i role IBZ 19B 
CH a 

m/8 ~7o 

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 

M ~  

m/e 170 

II 
H~ 

I 
CH z role lh3 

. F(-r  l o 

m/e 155 

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 


