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SPMMARY»

I a  e x t r a c t s  o f  N e p a le s e  h a s h i s h  and  B r a z i l i a n  m a r ih u a n a  

a  h l t h e r t o  unknown c a n n a b in o id  component was f o u n d .

On t h e  b a s i s  o f  l t s  b e h a v io u r  l n  g a s c h r o m a to g ra p h y  and 

a a s s - s p e c t r o m e t r y  and ' l n  co m p ar iso n  w l t h  a  number o f  

cannab in fc l  l i k e  s u b s t a n c e s ,  t h e  a r o m a t i c  c a n n a b i d i o l ,  

w l th  th e  t r i v i a l  name • c a n n a b i n o d i o l » i s  p r o p o s e d  a s  

t h e  m ost p r o b a b l e  s t r u c t u t e  f o r  t h e  new compound.
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I .  IKTRODPCTION.

A lthough  much a t t e n t i o n  haa  been p a id  t o  th e  a n a l y s i s  

and I d e n t i f i c a t i o n  o f  th e  c o n a t i t u e n t a  o f  C annabia  p r e -  

p a r a t i o n a  l i k e  h a s h i s h  and m arihuana  ( a e e  f o r  r e v ie i r a :  

lfeohoulam (19 7 0 ) ,  Neümeyer and S h a g o u ry ( l9 7 1 ) )*  the- u se  

o f  hew té c h n iq u e s  o f  combined gaachrom atog raphy -m aaa '  

a p e c t ro m e t r y  r e c e n t l y  e n a b le d  ua t o  d e m o n s t r a te  th e  

o c c u r re n c e  i n  h a a h ia h  and m arihuana  o f  a e v e r a l  ( u n t i l  

then  ünknown ) a n a lo g u e s  o f  th e  m a jo r  c a n n a b in o id  con- 

a t i t u e n t s  ( V re e ,  B re im e r ,  Van G inneken , Tan Roaaum,

Ee Zeeu» and W i t t e ,  1971» T r e e ,  B re im er ,  Van Ginneken 

and Van Roasum, 1972; B re im e r ,  V re e ,  Van Ginneken and 

Van Sossum, 1972; De Zeeuw, V i j s b e e k ,  B re im er ,  V re e ,

Van GïnneV-en and Van Roaaum, 1972 ) .

The c e th o d  c o n a t i a t s  in  t a k i n g  m a s a - a p e c t r a  a t  v a r io u a  

e l e c t r o n  e n e r g i e s ,  r a n g in g  from 20 t o  1 0  e l e c t r o n v o l t  

(  eV ) ,  and p l o t t i n g  th e  r e l a t i v e  i n t e n a i t i e a  o f  p a r t i -  

e u l a r  m aaafragm enta  v e ra u a  th e  e l e c t r o n  e n e r g i e a  u a e l .  

C h a r a c t e r i a t i c  g ra p h a  a r e  o b ta in e d  in  t h a t  way f o r  

each  c a n n a b in o id  ( è l e c t r o n v o l t a g e - m a a a f r a g m e n t  i n t e n -  

a i t y  g r a p h a ) .

The f r a g m e n t a t i o n  b e h a v io u r  o f  t h e  c a n n a b in o id a  appeara  

t o  be m a in ly  d e te rm in e d  by th e  a l i c y c l i c  r in g a y a te m  

( B u d z i k i e v i c z 1 A lp in ,  T . ig h tn e r ,  D je r a a a i ,  Mechoulam and 

G aan i,  19651 C la u a a e n ,  F e h lh a b e r  and ICorte, 1 9 6 6 ) .
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Y a r l a t i o n s  i n  t h e  l e n g t h  o f  th e  s i d e  c h a in s  o f  th e  a r o ­

m a t ic  r i n g  on t h e  o t h e r  hand do n o t  have im p o r ta n t  con- 

se q u en c es  f o r  th e  f r a g m e n t a t i o n  p a t t e r n  i n  t h e  e l e c t r o n -  

v o l t a g e  r a n g é  we u a e  ( 1 0 - 2 0  eV ),  b u t  th e y  aeem t o  be 

c r u c i a l  f o r  t h e  g a 3 c h ro m a to g ra p h ic  b e h a v io u r  o f  th e  v a -  

r i o u a  c a n n a b in o id s  (u n p u b l i s h e d  o b s e r v a t io n a  i n  o u r  l a -  

b o r a t o r y ) .

A nother  a s p e c t  i a  th e  r a t e  o f  f r a g m e n t a t i o n  o f  a m ole-  

c u l a r  io n  i n t o  c e r t a i n  m a s s f ra g m e n ta . I t  i s  r e a s o n a b le  

t o  aasume t h a t  d i f f e r e n c e a  i n  t h e  e l e c t r o n  e n e r g y ,  a t  

whlch t h e  same m asafragm ent o r i g i n a t e a  from d i f f e r e n t  

m o le c u la r  i o n s ,  r e f l e c t  l n  aome way th e  a t a b i l i t y  o f  

t h e  p a r e n t  compounds. A c t u a l l y  th e  term  ' a t a b i l i t y '  i s  

■used h e re  from a  k i n e t i c  p o i n t  o f  v iew , so  t h e  d i f f e r e n ­

cea m en tioned  r e f e r  t o  th e  a c t i v a t i o n  ene rgy  o f  a  c e r ­

t a i n  f r a g m e n t a t i o n ,  and n o t  t o  a a t r i c t l y  thermodynamic 

p r o p e r ty  o f  th e  p a r e n t  compound.

Cómparing f o r  i n 3 t a n c e  t h e  e l e e t r o n v o l ta g e - m a s a f r a g m e n t

l n t e n s i t y  g rap h a  f o r  c a n n a b i c y c l o l ,  can n ab ich ro m en e ,
1 —6 1 —2 * c a n n a b i d i o l ,  A ” t e t r a h y d r o c a n n a b i n o l  and A ” t e t r a h y -

d r o c a n n a b in o l ,  » h ic h  have th e  same m o le c u la r  sre igh t

(314)  and jrhich have th e  same f ra g m e n t  o f  maas 231 in

common, we f i n d  t h a t  m asafragm ent 2 3 1 r e a c h e a  a  r e l a t i v a

l n t e n s i t y  o f  50 36 a t  10, 12, 13, 1 6 , a n d .20 eV r e a p e c t i v e l y .
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T h is  means t h a t  t h e  a c t i v a t l o n  e n e rg y  f o r  t h e  d i f f e r e n t  

mechanisins o f  f r a g m e n t a t i o n  from m o le c u la r  mass 3 1 4  t o  

m assf ragm en t  2 3 1  i s  i n c r o a s i n g  in  t h e  o r d e r :  cannabicy-?

A1-6 t e t r a h y d r o c a n n a -
*1-2b i n o l  and A  t e t r a h y d r o c a n n a b i n o l . These f i n d i n g s  a f f o r d  

some i n t e r e s t i n g  f e a t u r e s :  W hile t h é  r e l a t i v e  i n s t a b i l i t y  

o f  c a n n a b i e y c lo l  and cannabichrom ene i s  h a r d l y  s u r p r i -  

s i n g  on t h e  b a s i s  o f  m o le c u la r  s t r u c t u r e ,  i t  i s ' s u g g e s t e d  

t h a t  f r a g m e n t a t i o n  o f  c a n n a b i d io l  t o  m a ss f ra g m en t  231  

does n o t  p ro c e é d  v i a  t e t r a h y d r o c a n n a b i n o l .  Thé d i f f e -

r e n c e  between  t h e  two t e t r a h y d r o c a n n a b i n o l s  i s  f u l l y
1-2  1 —6 e i p l i c a b l e  by th e  f a o t  t h a t  u n l i k e  th e  A  " i s o m e r ,  & ~

t e t r a h y d r o c a n n a b i n o l  i s  s u b j e c t  t o  a  r a t h e r  e a 3 i l y  

o c c u r r in g  i . t r o  P i e l s  A lder  r e a c t i o n  ( B u d z ik ie w ic z ,

A lp in ,  L i g h t n e r ,  D je f rae s i ,  Mechoulam and G ao n i ,1 9 6 5 ;  

C la u s se n ,  F e h lh a b e r  and K o r t e , 1 9 6 6 ) ,

I t  sh o u ld  be  em phasized  t h a t  we a r e  d e a l i n g  w i th  o v e r a l l  

a c t i v a t i o n  e n e r g i e s , so  we can n o t  g e t  any in f o r m a t i o n  

ab o u t  th e  c o m p le x i ty  o f  th e  f r a g m e n t a t i o n  and t h e  r e l a ­

t i v e  i a p o r t a n c e  of  th e  v a r io u s  p ro c e a 3 e s  i n y o lv e d .
J

C onparison  o f  t h e  3 e v e r a l  f r a g m e n t a t i o n  r e a c t i o n s ,  s t r u c -  

t u r e s  and e n e r g i e s  m a y g i v e  an answer t o  th e  d i f f e r e n c e s  

i n  i n t e r n a l  e n e r g i e s  o f  the  m o le c u le s .

O bv ious ly  com parisons  a r e  much l e a s  c o m p l ic a te d ,  as  f a r  

a s  s im p le  unamblguous t r a n s i t i o n s  a r e  o o n c e rn e d .
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I I  MATERIALS AND METHODS

A .Sample p r e p a r a t l o n

H ep a le se  h a s h i s h  eind B r a z l l i a n  m a r ih u a n a  were powdered and 

• x t r a c t e d  w i th  n - h e x a n e .  Af t e r  f i l t r a t i o n ,  p a r t  o f  t h e  s o l v e n t  

« a s  e v a p o r a te d  In  o r d e r  t o  o b t a i n  s u i t a b l e  c o n c e n t r a t i o n a  f o r  

gasch ro m ato g ra p h y  and m a s a - a p e c t r o m e t r y .

B .Ca'achromatography

A H e w le t t -P a c k a rd  402 g asc h ro m a to g ra p h  w l th  f l a m e - i o n l s a t i o n  

d e t e c t o r  was u s e d .  G laaa colvunna, 1 . 5  ®» i n n e r  d ia m e te r  3 mm, 

were packed w i th  3 4, UCW9B on Gaa Chrom Q 60-00  meah. Tempera- 

t u r e  o f  oven 180*^ i n j e c t i o n  blo 'ck 230°C, d e t e c t o r  230°C. 

H i t r o g e n  f l o w - r a t e  30-n l /m in ; hydrogen  f low  30 m l/m in ; a i r  f low  

1 5 0  m l /m in .

C .C a sc h ro a a to g ra p h 7 -ma3 s s p e o t r o m e t r y

An LKB 9000 combined g aach rom atog raph -m asa  a p e c t ro m e te r  was 

u s e d .  Same columns uaed  as  d e a c r ib e d  u n d e r  Gaschxomaxography. 

Helium f lo w  30 m l/m in .  The oven te m p e r a tu re  was 180°Ct te m p e ra -  

t u r e  o f  t h e  s e p a r a t o r  220°C and te m p e r a tu re  o f  th e  io n  so u rce

2 50°C.

The t r a p  c u r r e n t  waa m a in ta in e d  a t  60 JtA> th e  a o c e l e r a t i n g  v o l ­

t a g e  a t  3 .5  kV. R e p e t i t i v e  maas s p e o t r a  were ta k e n  a t  d i f f e r e n t  

e l e c t r o n  e n e r g i e a  betw een  20 and 10 eV d u r in g  th e  e l u t i o n  of  

a  oomponent from th e  g a s c h ro m a to g ra p h ,  a 3 r e c o rd e d  by t h e  t o t a l  

i o n  o u r r e n t  a t  20 eV.

Haas s p e c t r a  were n o rm a liz e d  (b a 3 e peak  • 100 ?£) and e l e o t r o n -  

v o l ta g e -m a ss f r - ig m e n t  i n t e n a i t y  « rap h a  were n n m » r » n + ^
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F lg u re  1 .

Electron v o l ta g e - a a s a f r a g m e n t  i n t e n s i t y  g rapha  f o r  a nümber 

of c a n n a b in o l  l i k e  compounds. The ' e V '  r e f e r s  to th e  C ro s s in g  

p ö i n t  o f  th e  l n t e n s i t y  lines f o r  th e  m o le c u la r  io n  (M) the  

B a ss f ra g m e n t  M-1 5 -
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I I I .  RÏSULTS AHD PISCPSSIOH

Ini. th e  n o rm a l ,  wellknown c a n n a b i s  c o n s t i t u e n t  c a n n i b i n o l  f s e e

f i g u r e  1 , R- n C j H ^ . H '  « H) f r a g m e n t a t i o n  i s  a t  th e  e l e c t r o n

e n e r g i e s  u se d  p r a c t i c a l l y  r e s t r i c t e d  t o  t h e  l o s a  o f  a  g em in a l

m e th y l  g r o u p ,  so  t h e  compound shows a  h i g h l y  ' c h a r a c t e r i s t i c '

mass sp e c tru m  : m o le c u la r  io n  M«310 ,  m a as f rag m e n t  Mt1 5  = 2 9 5

and a  m e t a s t a b l e  peak  a t  mass 261 .  Only one f u r t h e r  m asafragm en t

i s  O b served ,  mass 2 5 4 » whiclr. o r i g i n a t e s  from t h e  l o s s  o f  a  C.HL
— 4  o

f ra g m e n t  i n  t h e  p e n t y l  s i d e  c h a i n . ^ S t e p w i s e  f r a g m e n t a t i o n  o f  

t h e  s i d e  c h a in  does p r a c t i c a l l y  n o t  o c c u r .  T h is  h o ld s  t r u e  f o r  

a l l  known n a t u r a l  c a n n a b in o id s  and  from  u n p u b l i s h e d  e x p e r im e n ts  

i t  was found  t h a t  a l s o  f o r  o l i v e t o l  ( 4 - n - p e n t y l - r e s o r c i n o l )  

s t e p w is e  f r a g m e n t a t i o n  o f  t h e  p e n t y l  s i d e  c h a in  a c c o u n t s  f o r  

o n ly  1 - 6^  o f  t h e  t o t a l  f r a g m e n t a t i o n ) .  However t h i s  p a t h ’.ray i s  

o f  m inor im p o r ta n c e  a t  t h e  e l e c t r o n  e n e r g i e s  u se d  and a c c o u n t s  

f o r  a few p e r c e n t  m a x im a l ly .  When t h e  r e l a t i e v e  i n t e n s i t i e s  o f  

t h e  m asses  3 1 0  and 295  were p l o t t e d  v e r s u s  t h e  e l e c t r o n  e n e r g i e s  

u s e d ,  a t y p i c a l  g ra p h  was o b ta in e d  ( f i g u r e  1 ) ,  t h e  ' c r o s s i n g  

p o in t*  o f  t h e  l i n e s  f o r  masa 310 and 295 b e in g  a t  a b o u t  14 eV. 

T h i s  Crossing p o i n t  r e f l e c t a  i n  aome way th e  a c t i v a t i o n  energy 

f o r  t h e  r e a c t i o n  r e a u l t i n g  i n  t h e  l o s s  o f  a  .gem ina l  m e th y l  g r o u p ,  

a s  was p o in t e d  o u t  i n  th e  i n t r o d u c t i o n . T o t a l l y  an a lo g o u s  g ra p h s  

a r e  o b t a in e d  f o r  the. c a n n a b in o l  l i k e  oompunds, in  which: th e  

p e n t y l  s i d e  c h a in  i a  r e p l a c e d  by e p r o p y l  o r  m e thy l  s i d e  c h a i a .  

(V re e ,  B re im e r ,  Van G in n ek e n .a n d  Tan Rosaum, 1972» T r e e ,  

Breim ey, Van (Jlnneken, Van Itossum, De Zeeuw and W i t t e ,  1971 ) .



yigure 2 .
T o ta l  ion  o u r r e n t  d iag ram  f o r  an e x t r a c t  o f  H epa leae  h a a h ia h  

and th e  e le c t r o n v o l tu g e - m a a s f r a g m e n t  l n t e n s i t y  g rap h  f o r  th e  

new oompound, «rhloh e l u t e s  J u a t  a f t e r  c a n n a b in o l .

The d e p i c t e d  s t r u o t u r e  ( a r o m a t ic  oannabidiol o r  o a n n a b in o d lo l )  

l a  e x p l a in e d  i n  th e  t e x t .
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The o b s e r v a t io n  t h a t  no f r a g m e n t a t i o n  o f  t h e  r i n g s y s t e m  t a k e s  

p l a c e  i s  i n t e r e s t i n g  in  v iew  o f  t h e  d i f f . e r e n c e  in  mass s p e c -  

t r o m e t r i c  b e h a v io u r  o f  fl1 - 2  and t e t r a h y d r o c a n n a b i n o l .

I n  c o n t r a s t  t o  i t s  A1 _^ ~ iso m e r ,  fi? “ 2 THC shows a  r e l a t i v e l y  

h igh: i n t e n s i t y  f o r  m a ssf ra g m en t  299 (V re e ,  B r é im e r ,  Van 

G inneken, Van Rossum, De Z®euw and W i t t e ,  1971)•  T h is  i s  

caused  by th e  f a c t  t h a t  i n  A1 THC f r a g m e n t a t i o n  o f  th e  

r i n g s y s t e m  i s  p re d o m in a n t .

So when o n ly  t h e  mass f ra g m e n ts  o f  th e  m o le c u la r  io n  M and 

M-15 a r e  o b se rv e d  in  t h e  mass 3 p e c t r a ,  t h i s  h a s  t o  be 

e x p la in e d  by  a  h ig h  s t a b i l i t y  o f  t h e  r i n g s y s t e m  o f  th e  

m o le c u l e .

A no ther  im p o r ta n t  f i n d i n g  i s  t h a t  th e  o a n n a b in o l  l i k e  mass 

spec trum  i s  l a r g e l y  in d e p e n d e n t  o f  th e  s u b s t i t u e n t s  R and R* 

( ' f ig u r e  1 ) .  The sh ap e  o f  t h e  « l e c t r o n v ö l t a g e - m a s s  f ra g m e n t  

i n t e n s i t y  g rap h s  re m a in s  t h e  same and o n ly  m inor  s h i f t s  in  

t h e  C ro s s in g  p o i n t  be tw een  th e  M and M-15 l i n e s  a p p e a r  ( 1 4  eV 

i  1 eV). ffhen s tu d y i n g  e x t r a c t s  o f  B r a z i l i a n  m arih u an a  and 

H ep a le se  h a s h i s h  we found i n  t h e  gaschrom atogram  an unknown 

peuk e l u t i n g  J u s t  a f t e r  c a n n a b in o l  ( f i g u r e  2 ) ,  w hich  a t  f i r s t  

s i g h t  had t h e  same mass spec trum  aa c a n n a b in o l  : mol io n  3 1 0  

and mass f ra g m e n ts  295 , 254 and a m e t a s t a b l e  peak a t  mas3 2B1.

In  contrast with cannabinol, the Crossing point of the l i n e s

II and M-15 »as at 19*5 eV, about 5 eV higher than for cannabinol.



•V
Plgure_J.

E le c t r o n v o l t a g a - m a s s f r a g n e n t - i n t e n s i t y  grapha  f o r  oynhexy l ,  

o a n n a b in o l  (CBN) and o a n n a b in o d lo l  (CBND). See t e x t  f o r  

f u r t h e r  e x p l a n a t i o n .
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Prom th e  g a a c h ro m a to g ra p h ic  and m a a a - s p e c t r o m e t r i c  b e ­

h a v io u r  we co n c lu d e  t h a t  th e  new compound a h o u ld  have a 

c a n n a b i n o i d - s t r u c t u r e .  The m o le c u la r  w e ig h t  o f  310 i n -  

d i c a t e s  t h a t  th e  compound has  4 H atoms l e s s  th a n  t e t r a ­

h y d r o c a n n a b in o l ,  c a n n a b i d i o l ,  c a n n a b i c y c lo l  and c a n n a b i -  

chrom ene.

The p o s s i b i l i t y  t h a t  th e  p e n t y l  s i d e  c h a in  h a s  l o s t  4 H 

atoms can be  r u l e d  out, s i n c e  v a r i a t i o n a  in t h e  a i d e  c h a in  

do n o t  change th e  m aaa-spec trum  of t h è  cannabir.oid3 i n t o  

a  c a n n a b in o l  l i k e  maa3 - sp e c t ru m .

The d i f f e r e n c e  o f  5 eV between  th e  C r o s s i n g - p o in t a  f o r  th e  

V and M-15 l i n e s  o f  c a n n a b in o l  and t h e  new compound must 

be  due t o  an i n c r e a a e  in  c o n j u g a t i o n  o f  t h e  r in g s y s te m ,  

l e a d i n g  t o  more p o s s i b l e  r e s o n a n c e  s t r u c t u r e s  and th u s  to  

a  h ig h e r  s t a b i l i t y  o f  th e  new m o le c u le .

The o b s e r v a t i o n  t h 3 t  a l s o  sy n hexy l  ( s e e  f i g u r e  3) shows 

a  c a n n a b in o l  l i k e  m asa-spec trum  a l lo w a  us  t o  d e f i n e  more 

e z a c t l y  t h e  s t r u c t u r a l  r e q u i r e m e n ts  f o r  c a n n a b in o id s  to  

show t h i s  p a r t i c u l a r  m a s s - a p e c t r o m e t r i c  b e h a v io u r .

I t  must be  conc luded .  t h a t  t h e  p r e 3 en c e  o f  a  d o u b le  bond 

i n  t h e  3 - 4  p o s i t i o n  i n  c o n j u g a t i o n  w i th  th e  a r y l - n u c l e u s  

endowes t h e  m o le cu le  w i th  a  so much in C re a se d  s t a b i l i t y  

t h a t  f r a g m e n t a t i o n  i a  r e a t r i c t e d  t o  th e  l o 3 a  o f  one gem i-  

n a l  m e th y lg ro u p .
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F ig u re  4 .

The p roposed  f r a g m e n t a t i o n  p a t t e r a  of  c a n n a b i n o d io l .

*
J
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The f a c t  t h a t  th e  C r o s s in g  p o in t  o f  th e  M and M-15 i n t e n -  

a l t y  l i n e s .  i s  a t  a b o u t  t h e  3ane e l e c t r o n - e n e r g y  f o r  sy n -  

hexy l a s  f o r  t h e  c a n n a b i n o la ,  s u g g e s t s  t h a t  f u r t h e r  con-  

J u g a t io n  o f  t h e  c y c lo h e x e n e - r in g  does  n o t  g iv e  a  s h i f t  i n  

t h e  C ro s s in g  p o i n t 3 . Sö th e  new c a n n a b i s  c o n s t i t u e n t  sh o u ld  

shów a  s t i l l  more e x t e n s i v e l y  c o n ju g a te d  s t r u c t u r e .  

k  s t r u c t u r e  * h ic h  w i l l  f u l f i l l  a l l  th e  r e q u i r e m e n ts  men- 

t i o n e d  above i s  t h e  a r o m a t ic  c a n n a b i d i o l ,  f o r  which we 

would p ro p o se  th e  t r i v i a l  name c a n n a b in o d io l  (CBND i n  f i -  

g u r e  3 ) .  I t  i s  c l e a r  from th e  s t r u c t u r e 3 d e p i c t e d  l n  f i g u -  

r e  3 » t h a t  t h i s  compound iiaa s t i l l  more r e a o n a n c e  s t r u c ­

t u r e  th a n  o a n n a b in o l '  and  t h a t  l n  a l l  r e s p e o t s  t h i s  l a  th e  

most l o g i c a l  s o l u t i o n  t o  th e  p rob lem .

C oncern ing  t h e  f r a g m e n t a t i o n  o f  c a n n a b i n o d i o l , '  i t  seems 

h a r d ly  p l a u s i b l e ,  t h a t  th e  m olecu le  would l o s e  a m ethyl 

g roup  d i r e c t l y ,  s o  we assume t h a t  a f t e r  a  p r im a ry  l o n i -  

s a t i o n ,  a  o y c l i s a t i o n  w i l l  occur  t o  a c a n n a b i n o l - i o n  

(maas 310 ) ,  which i n  t u r n  w i l l  l o s e a g e m i n a l  m e th y lg ro u p  

l e a d i n g  to  th e  s t a b l e  m assfragm ent 295- T h is  p roposed  

f r a g m e n t a t i o n  p a t t e r n  i a  d e p i c t e d  i n  f i g u r e  4 •

From our  p r e v io u s  work we have e v id e n c e  t h a t  ea ch  canna­

b i n o i d  b e a r i n g  & p e n t y l  s i d e c h a i n  i s  accom panied by p ro -  

p y l -  and m e th y l - a n a lo g u e s  (T r e e ,  B re im e r ,  Van Ginneken and 

Van Roasum, 1972) .
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F ig u re  5 .

T o ta l  ion  c u r r e n t  d iag ram  (T ic) and m assfragm ent i n t e n s i t y  d i a -  

grams (MID) f o r  an  e x t r a c t  o f  Nepaleae  haa h ish . .

CHH- c a n n ab ich ro m ee n , CBD= c a n n a b i d i o l ,  THC = t e t r a h y d r o -

c a n n a b i n o l ,  CflN= c a n n a b in o l  and CBDA= a r o B a t i c  c a n n a b i d i o l -  

c a n n a b i n o i i o l .

The a p p e n d ic e s  Cj and r e f e r  t o  th e  number of  ca rbon  atoms 

. in  the '  s i d e  c h a in .

See t e x t - f o r  f u r t h e r  e x p l a n a t i o n .
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The q u e s t i o n  a r i s e d  w ethe r  t h e  c a n n a b i n o d io l  w i th  a  p r o p y l  

s i d e  c h a in  e x i s t e d  and c o u ld  be d e t e c t e d .

The p r o o f  of  t h e  e x i s t e n c e ,  b u t  a l s o  th e  r e l a t i v e  con-  

c e n t r a t i o n  in  th e  p a r t i c u l a r  h a s h i a h  e x t r a c t  and th e  d e t e c -  

t i o n - l i m i t  were g iv e n  by means o f  t h e  method o f  m a s s f r a g -  

m entography  ( s e e :  Hammar,1971)• F i r s t  th e  m a ss f ra g m en to -  

gram was made o f  mass 31 Oi and j u s t  a f t e r  c a n n a b in o l  t h e  

second  compound w i th  m o le c u l a r  w e ig h t  3 10 e l u t e d .  The same 

was done f o r  mass 2 9 5 - A lso  wheri raassfragm entogram s were 

made of  mass 282 and 267  a  se cond  b u t  s m a l l  peak of  th e  

same mass e l u t e d  j u s t  a f t e r  t h e  known p ropy l-hom ologue  

o f  c a n n a b in o l  ( s e e .  f i g u r e  5')* The c o n c e n t r a t i o n  o f  th e  

propy l-hom ologue  of  c a n n a b i n o d io l  was v e ry  low and i t  

was im p o s s ib le  t o  o b t a i n  a mass sp e c t ru m  w i th  o u r  p r o ­

c e d u r e .

With th e  t e c h n iq u e  o f  m a n s fra g m en to g ra p h y  th e  r e t e n t i o n -  

t im e  o f  th e  c a n n a b in o d io i - p ro p y l -h o m o lo g u e  was d e te rm in e d .  

I t  was o b se rv e d  w i th  th e  p r o p y l -  and  p e n ty l -h o m o lo g u e s  o f  

c a n n a b i d i o l ,  t e t r a h y d r o c a n n a b i n o l  and  c a n n a b i n o l ,  as id e n -  

t i f i e d  by combined g a 8 ch ro m atog raphy -m ass  s p e c t r o m e t r y , 

t h a t  t h e r e  was a f i x e d  r a t i o  b e tw e en  th e  r e t e n t i o n - t i n e s . 

The r a t i o  i s  in d e p e n d e n t  o f  o v e n - te m p e r a tu r e  and c a r r i e r -  

gas  f lo w ,  b u t  d ep e n d en t  upon t h e  column l i q u i d  p h a s e .

From f i g u r e  6 i t  can be  o b se rv e d  t h a t  th e  r a t i o  óf  th e
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Reten tiom (cm*) of cannabis homoloques in Nepalese 
hnhith (LKB 9000; UCW 98 3% ; 180°C)

Chromeen -  C 3 ' 5.2 1.00

-  C 5 12-2 2.35

CBD -  C 3 6 9 1 00

-  C 5 15 6 2.28

THC -  C 3 9 7 1 00

-  C 5 21 2 2.19

C8N -  C 3 12-2 1 00

-  C 5 30.1 248

Arom.CBD -  C 3 19.7 1 00
-  C 5 40.7 2.10

" i cm ~ 2 min.

F lg u r e  6 .

Comparativê retentiona öf propyl-and pentyl-cannabinoids. For
a b b r e v i a t i o n s  ae e  f i g u r e  5 *

S e e  text for further explanation.

*i
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r e t e n t i o n - t i m e e  o f  th e  p e n ty l  and  p r o p y l - c a n n a b in o d io l  f i t s  v e i l  

i n  th e  ran g e  o f  r a t i o s  f o r  th e  o th o r  e a n n a b in o id s .  From bo th  maas— 

fragm entography  and r e t e n t i o n - b e h a v i o u r  one m igh t  conc lude  t h a t  csn 

n a b in o d io l  in d e ed  i s  aocompajiied by i t s  p ro p y l  a n a lo g u e .  The e i i -  

s te n o e  o f  a m ethyl ana logue  o o u ld  n o t  be d e m o n s tra te d ,  p robab ly  be 

oause o f  a too  low c o n o e n t r a t i o n .
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