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to a cyc lobu tanone ;  the  MS has 2 main  peaks a t  69 and 
138 m/e  arising f rom f ragmenta t ions  a and b respec t ive ly ;  
f r agmen t  a shows t h a t  the  f irs t  isoprene un i t y  is no t  
implied in the  cycl izat ion,  while f r agment  b is ind ica t ive  
of th  e presence of a E3.2.0 l .b icyc lohep tenone  systeml f rom 
which a me thy lcyc lopen tad iene  molecule  is easily lost. 
In  the  N M R - s p e c t r u m  i t  is possible to  show the  isopro- 
pyl idene  mo ie ty  (2 me thy l  signals a t  1.60 and i .65 8 wi th  
a long range coupling to  a p ro ton  on double bond a t  5.0 8), 
a v iny l  m e t h y l  a t  1.72:3 coupled w! th  a second p ro ton  
on double bond a t  5.3 3; again, there  is a mul t ip le t  a t  
3.85 8 for the  p ro ton  on the  r ing junc t ion  ad jacen t  to the  
ca rbonyl  group and a t e r t i a ry  m e t h y l  a t  1.05 8. 
The  re la t ive  s te reochemis t ry  shown in s t ruc ture  IV is 
based ma in ly  on the  s t udy  of molecular  models  7, 8: the  
cycl iza t ion of the  ketene,  in i t ia l ly  formed f rom farnesic 
acid, on the  cent ra l  double bond of the  molecule  leaves 
the  t e r t i a ry  m e t h y l  group on the  opposi te  side of the  
hydrogellS of the  r ing junc t ion  if the  double bond has an 
E configurat ion,  whereas  the  same m e t h y l  is cis to the  
hydrogens  of the  junc t ion  if the  double bond has a Z 
conf igurat ion.  
To conf i rm this  point ,  we have  repea ted  the  reac t ion  
s ta r t ing  f rom a mix tu r e  of 2-cis,6-cis- and 2-trans,6-cis- 
farnesic acids. GLC analysis 9 of the  crude mix tu re  shows 
again 3 main  p roduc t s ;  the  re ten t ion  t imes  of 2 of t h e m  
(as well  as the i r  MS) coincide wi th  those  of V and VI,  
whereas  the  compound  of higher  vo la t i l i ty  has  a re ten t ion  
t ime  s l ight ly  di f ferent  f rom t h a t  of IV. 
S t ruc tu re  V I I  has  been a t t r i bu t ed  to this  new compound :  
its I R  and N M R  are v e r y  similar  to those of compound  
IV  as well  as mos t  of the  NMR-spec t rum.  The only 
meaningfu l  difference is the  chemical  shif t  of the  t e r t i a ry  
methyl ,  which,  in this  case, is a t  1.20 8. These da t a  are 
in ag reemen t  w i t h  a di f ferent  shielding effect  of  the  
=-electrons of t he  double  bond of the  r ing on the  t e r t i a r y  
me thy l :  when th is  is t rans  to the  junc t ion  as in IV, i t  

falls v e r y  Ilear to the  lobes of the  double bond,  when i t  
is cis i t  lies well  outs ide the  influence of these electrons. 
The  s t ruc ture  of V and VI  derives immed ia t e ly  f rom 
the i r  phys icochemical  data.  Whi le  this  work  was in pr  O- 
gress, a paper  appeared in a Japanese  journa l  1~ concern-  
ing the  cycl izat ion of farnesic acid chlorides wi th  Lewis 
acids. The  authors  ob ta in  ma in ly  mono-  and dichlor inated 
compounds  such as V I I I ;  on dehydroehlor ina t ion  wi th  
LiC1 t h e y  obta in  a mix tu re  of compounds  which we found 
ident ica l  w i t h  V and VI.  
Ano the r  compound  hav ing  a v e r y  low re ten t ion  t ime  in 
GLC is always present  in the  react ion mixture ,  a l though 
in v e r y  small  amounts .  S t ruc tu re  I X  has  been a t t r i bu t ed  
to i t  on the  basis of the  fol lowing da ta :  UV-spec t rum 
wi th  a m a x i m u m  at  242 n m  (e = 11,000), I R  wi th  a romat ic  
bands  a t  3030 cm -~, MS wi th  the  molecular  ion a t  200 m/e  
and main  f ragments  a t  157, 132, 91, 69 m/e.  I n  the  N M R -  
spectrum,  a 4-protons double double t  dtie to a romat ic  
pro tons  a t  7.0 and a me thy l  on benzene r ing a t  2.28 8 
are easily recognizable;  fu r the rmore  there  are 2 v iny l  
pro tons  a t  4.85 and 5.05 8 and 3 v iny l  methyls  at  1.50 
(3H) and 1.62 d (6H). The biological ac t iv i ty  of t i le com- 
pounds  so far  obta ined  is now under  inves t igat ion.  

7 We have confirmed the suggestion made by Erman and coil s 
that also in the conditions described for the synthesis of fili- 
folone, an unsaturated ketene first eyelize to a [3.1.1]-bicyelo- 
heptenone system and then rearranges to the [3.2.0]-bieyclo- 
heptenone system. This and other related results will be dis- 
cussed in a following paper. 
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10 K. Tobayashi, S. Kumazawa, T. Kato and Y. Kitahara, Chem. 
Lett. 301 (1975), C. A. 83, 28380. 

Ergot alkaloids modified in the cyclitol moiety 

L. Bernard i  and G. Bosisio 

Farmitalia, Ricerca Chimica, Laboratori di Milano, Via dei Gracchi, 35, 1-20146 Milano (Italy), 8 June 1976 

Summary. Birch  reduc t ion  of 9 ,10-dihydroergot  alkaloids (I) yields a compound  to which s t ruc ture  I I  is assigned. 

In  recent  years  the  prepara t ion ,  v ia  to ta l  synthesis,  of 
ergot  alkaloids modif ied in the  cycl i tol  moiety ,  has  been 
in tens ive ly  invest igated~;  however  no a t t e m p t  has been 
so far  made  to  modi fy  d i rec t ly  ti le pept ide  residue of the  
na tu ra l  alkaloids. I n  the  present  note  we repor t  the  selec- 
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t ive  reduct ion  of the  6' ca rbonyl  group of 9, 10-dihydro- 
ergot  alkaloids (I) by  l i t ium in liq. a m m o n i a  to give the  
6'-desoxy-5', 6 ' -d idehydroder iva t ives  (II). 

Por t ionwise  t r e a t m e n t  of d ihydroergo tamine  (I; R~ = 
CH~; R 2 = CHaC~H~) (10.3 mmoles) in liq. N H  3 (900 ml) 
wi th  l i t ium (30 mmoles) a t  -35~  yielded a new com- 
pound,  less polar  t h a n  the  s ta r t ing  mater ia l ,  t h a t  s t i l l  
gave a blue color wi th  the Van U r k  reagent ,  thus  indi- 
ca t ing  t h a t  the  indole nucleus, con t ra ry  to the  expec- 
tat ions,  had  been unaffected 2. Minor  by-produc t s  were 
also present  as shown by  TLC, b u t  since wi th  this  reagent  
t h e y  gave a yel lowish-green color typ ica l  for t he  2, 3- 
dihydroergol ines 5, t hey  were no t  fur ther  invest igated.  
The  new compound,  purif ied by  c h r o m a t o g r a p h y  on sili- 
cagel column (60% yield;  m.p. 207-208~ j e l l - 5 0  ~ Py) 
had a molecular  formula  C~3H37NsO ~ corresponding to a 
loss of the  1 oxygen  a tom f rom dihydroergotamine ,  the  
mass spec t rum s showed a peak  at  m/e  269 (dihydrolyser-  
gamide) and 298 (reduced cyclol moiety) ,  and on t rea t -  
m e n t  wi th  a di lute  solut ion of oxalic acid at  room tem-  
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p e r a t u r e  d ihyd ro ly se rgamide ,  as conf i rmed  b y  m.p.  a n d  
I R  spec t rum,  was formed.  I t  was  the re fo re  a p p a r e n t  t h a t  
r e d u c t i o n  h a d  occur red  in  t h e  eycl i to l  s ide c h a i n  r a t h e r  
t h a n  in  t h e  ergol ine  nuc leus :  t o t a l  acid hydro lys i s  y ie lded 
p ro l ine  b u t  no  p h e n y l - a l a n i n e ,  as  s h o w n  b y  m o n o d i m e n -  
s ional  e l e c t r o p h e r o g r a m .  These  f ind ings  ru led  o u t  t h e  
poss ib le  r e d u c t i o n  of t h e  t e r t i a r y  h y d r o x y  g roup  a n d  in-  
d i ca t ed  a mod i f i ca t i on  of t h e  p h e n y l a l a n i n e  res idue  7 T h e  
P M R  s p e c t r u m  S (Var i an  A 60, DMSO-d6)  showed  t h e  
p resence  of a s ing le t  a t  5.68 6 ( isolated v iny l i c  p ro ton)  
a n d  a doub le  d o u b l e t  a t  3.99 a n d  3.53 d (non e q u i v a l e n t  
benzy! ie  p ro tons ) ,  whe reas  t h e  t y p i c a l  t r i p l e t  a t  4.49 d, 
p r e s e n t  in  d i h y d r o e r g o t a m i n e  a n d  due  to  t h e  C '5 -H pro-  
t o n  coupled  w i t h  t h e  benzy l i c  p ro tons ,  was  absen t .  Ca- 
t a l y t i c  r e d u c t i o n  in e t h a n o l  w i t h  10% Pd /C  a t  10 a r m  
gave  a d i h y d r o d e r i v a t i v e ,  m.p .  1 7 8 - 1 8 0 ~  [~)~ ~ 
( c = l ,  Py) ,  whose  P M R  s p e c t r u m  no longer  showed  t h e  
p resence  of t h e  5.68 6 s ing le t  a n d  t h e  s igna l s  due  to  t h e  
benzyl ic  p r o t o n s  were m o v e d  up-f ie ld  in  t h e  3 6 region.  
On t he  bas is  of t h e  d a t a  r e p o r t e d  above ,  s t r u c t u r e  I I  
(R 1 = CH3; R~ = CH2C6Hs) ha s  been  ass igned  to t h e  
p r o d u c t  r e su l t i ng  f rom t h e  B i r c h  r e d u c t i o n  of d i h y d r o -  
e r g o t a m i n e  ~0. F u r t h e r m o r e ,  t h e  p resence  of a bas ic  labi le  
ene -d i amine  func t i on  jus t i f ies  b o t h  t h e  e lec t rophore t i c  
m o b i l i t y  (twice t h a t  of d i h y d r o e r g o t a m i n e  a t  p H  1.9) 
a n d  t h e  i n s t a b i l i t y  in  acid condi t ions .  
The  r eac t i on  ha s  been  e x t e n d e d  to d ihyd roe rgoc r i s t i ne  to  
give I I  (R~ = CH(CH3)2; R 2 = CH2C6H~), m.p.  160~ 

[~]~)~176 (Py) a n d  to  d i h y d r o e r g o c r y p t i n e  to  give I I  (R 1 
= CH(CHz)~; R ,  = CH,CH(CH3),)  m.p .  182~ [~1~-50 ~ 
(Py). The  pha rmaco log i ca l  ac t iv i t i e s  of t h e  new modi -  
fied e rgo t  a lka lo ids  will be  r epo r t ed  s e p a r a t e l y  b y  G. 
Fa l eon i  a n d  co-workers .  
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Summary. Pyro lys i s  of cannab id io l ,  one of t h e  m a j o r  c o n s t i t u e n t s  of C a n n a b i s  sa t iva ,  yie lds  a m i x t u r e  of componen t s .  
N e x t  to  p rev ious ly  iden t i f i ed  p roduc t s ,  a m a j o r  convers ion  p r o d u c t  ha s  now been  i so la ted  a n d  ident i f ied.  The  u n u s u a l  
a n d  s tereospecif ic  rou t e  of f o r m a t i o n  of t h i s  c o m p o u n d  w i t h  a l t e red  c h r o m o p h o r e  is discussed.  

C a n n a b i s  p r o d u c t s  are  genera l ly  a d m i n i s t e r e d  t h r o u g h  
t h e  s m o k i n g  process.  As a consequence ,  p h a r m a c o l o g i c a l  
ac t iv i t i e s  m u s t  be  asc r ibed  to  t he  c o m p o n e n t s  of t h e  
smoke,  r a t h e r  t h a n  t h e  or ig ina l  p l a n t  c o n s t i t u e n t s .  I n  
ear l ie r  pape r s  2-6, we discussed t h e  poss ible  in f luence  of 
the  py ro ly t i c  process  on  t h e  cha rac t e r i s t i c  h e m p  con-  
s t i t uen t s ,  t h e  cannab ino ids .  P a r t i c u l a r l y  c a n n a b i d i o l  
(CBD, I) was  found  suscep t ib le  for  py ro ly t i c  t r a n s f o r m a -  
t ions .  I t  was  also found  t h a t ,  a l t h o u g h  CBD in i tself  
shows l i t t l e  or no  pha r m aco l og i ca l  ac t iv i ty ,  severa l  of i ts  
py ro ly t i c  conve r s ion  p r o d u c t s  showed  u n u s u a l  ac t iv i t i e s  
l ike a s t rong  i n h i b i t o r y  effect  on  p r o s t a g l a n d i n  b iosyn-  
thesis ,  p h e n o m e n a  of genera l  a t a x i a  a n d  n e r v o u s  reac-  
t ions  in  mice4-L I n  t he  e x p e r i m e n t a l  s i m u l a t i o n  se t -up  
chosen  b y  us4, 6, py ro ly t i c  t r e a t m e n t  of CBD us ing  N 2 as 
gas -phase  conve r t s  t h e  p u r e  s u b s t a n c e  i n to  a m i x t u r e  of 
c o m p o n e n t s .  N e x t  to  p r ev ious ly  iden t i f i ed  c o m p o u n d s ,  
we were able  to  i so la te  one of t he  m a j o r  conve r s ion  pro-  
duc t s  b y  r e p e a t e d  c h r o m a t o g r a p h y  (GC: R x  = 1.43; 
R x  CBD = 1.00; OV-17 3%.  TLC:  1Rf = 0.45; Rf  CBD = 
0.60, Rf  T H C  = 0.52; SiO~ Merck,  h e x a n e - e t h e r  4: 1). 
The  mass  s p e c t r u m  of t he  u n k n o w n  showed a molecu la r  
ion a t  m/e 314 a n d  a m o s t  a b u n d a n t  f r a g m e n t  ion a t  
m/e 271 (p roduc t  '314/271') .  E x a c t  mass  m e a s u r e m e n t s  
of t h e  molecu la r  ion showed  t h e  molecu la r  compos i t i on  to  
be  CzlHaQO e. The  s t r o n g  r e s e m b l a n c e  on  m a n y  of t h e  
f r a g m e n t  ions w i t h  those  occur r ing  in t he  mass  s pec t r a  of 
o t h e r  ' 314 -cannab ino ids ' 7  c lear ly  i nd i ca t ed  t he  c a n n a b i -  
no ida l  n a t u r e  of p r o d u c t  '314/271 ' .  S i ly la t ion  y ie lded a 
p r o d u c t  w i t h  on ly  one  sityl group,  molecu la r  ion a t  

m/e  386 (314 + 72), t h u s  i n d i c a t i n g  t h a t  on ly  1 of t h e  2 
or ig ina l  phenol ic  O H - g r o u p s  of CBD was sti l l  p resen t .  
The  I R - s p e c t r u m  showed  a b s o r p t i o n  for  a n o n - H - b o n d e d  
O H - g r o u p  (3609 cm-1).  Charac te r i s t i c  a b s o r p t i o n s  for  a n  
i sop ropeny l  g roup  (850, 895 a n d  900 cm -~) a n d  t h e  
gemina l  Me-groups  (1365 a n d  1380 cm -1) s were l ack ing  
f rom t h e  s p e c t r u m  of p r o d u c t  '314/271 ' .  Since t h e  I R -  
s p e c t r u m  shows no  a b s o r p t i o n  a t  3010 cm -1, t he  olefinic 
p r o t o n  a t  C-2 as p r e s e n t  in  CBD m u s t  be  l ack ing  f rom 
'314/271 '  as well. The  100 M H z  1 H - N M R - s p e c t r u m  of 
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