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SYNTHESIS OF CANNABICHROMANONE 
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A b s t r a c t  - The s y n t h e s i s  of t h e  cannabis c o n s t i t u e n t  cannablchromanone 

i s  repor t ed .  

9 
The main c o n s t i t u e n t s  of Cannabis e x t r a c t s  a r e  t h e  psychoact ive  A - t e t r ahydro -  

cannabinol ,  cannabidiol  and cannabinol.  However, a l a r g e  number of minor components 

have been found i n  d i f f e r e n t  m a t e r i a l s 1 ,  some of them i n  such a low amount, as t o  

p reven t  t h e i r  b i o l o g i c a l  a c t i v i t y  e v a l u a t i o n .  

Among t h e  components of a "green Afghan" sample of hash i sh  F r i e d r i c h - F l c h t l  and 

S p i t e l l e r 2  have r e c e n t l y  i d e n t i f i e d  cannabichromanone ( 1 ) .  It was i s o l a t e d  on ly  by 

p r e p a r a t i v e  gas-chromatography, and i t s  s t r u c t u r e  ass igned on t h e  b a s l s  of mass 

s p e c t r a l  f ragmenta t ion.  We have now syn thes ized  (1 )  i n  s u f f i c i e n t  amount t o  confirm 

t h e  s t r u c t u r e ,  and t o  t e s t  its b i o l o g i c a l  a c t i v i t y .  

An e a s i l y  envisaged way t o  p repa re  (1 )  i s  t h e  Michael a d d i t i o n  Of t h e  anion of 

t h e  well-known3 chromanone ( 2 )  t o  methyl v i n y l  ketone (MVK) . Treatment of ( 2 )  wl th  

equimolar amounts of MVK i n  benzene i n  t h e  presence  of 1.5-diazabicycloi4.3.0]non- 

5-ene ( D H N ,  1 . 3  mole/mole) a f fo rded  a mixture of two compounds (1 and 3 a ) ,  which 

could be sepa ra ted  wi th  g r e a t  d i f f i c u l t y  by r epea ted  th i ck - l aye r  chromatography. 

From s p e c t r a l  d a t a  ( 3 a )  appears  t o  be a product  of double a t t a c k  of MVK on ( 2 ) .  f o l -  

lowed by in t r amolecu la r  a l d o l  c o n d e n s a t ~ o n .  With long r e a c t i o n  t imes ( 2 4  hrs/room 

temp.) o r  excess  MVK, e .g .  when MVK was c a r r i e d  i n t o  t h e  r e a c t i o n  v e s s e l  by vapor- 
4 phase method , almost only  (3a )  was ob ta ined  (71% i s o l a t e d  y i e l d ) .  A s  we were in-  

t e r e s t e d  i n  t h e  p r e p a r a t i o n  of ( 1 ) .  a t t empts  were made t o  i n c r e a s e  t h e  1/3a r a t i o ,  

by changing temperature and reagen t s  r a t i o .  Monitoring t h e  r e a c t i o n  wi th  GC showed 

t h a t  a high 1/3a r a t i o  can be  ob ta ined  only  a t  low (ca 1 0 % )  conversion of ( 2 )  a t  

60.c. A t  room temperature ,  a t  50% convers ion,  1 : l  r a t i o  of ( 1 )  and (3.3) was o b t a ~ n e d .  

The benzene s o l u t i o n s  were washed wi th  water  and H C 1 ,  and t h e  e x t r a c t  chromatogra- 

phed on s i l i c a  g e l  Merck p l a t e s  wi th  ben2ene:AcOEt 90:5 (2 r u n s ) .  The r e a c t i o n  on 

the  a c e t a t e  of (2 )  gave s i m i l a r  r e s u l t s ,  due t o  t h e  h y d r o l y s i s  of t h e  a c e t a t e  group 

i n  t h e  r e a c t i o n  cond i t ions .  A l s o  t h e  enamine method5 could no t  be  app l i ed .  a s  ( 2 )  

w a s  r e l u c t a n t  t o  g ive  t h e  corresponding enamme wi th  p y r r o l i d i n e .  

Cannabichromanone (11 is  ob ta ined  as an o i l ,  I R  ( n e a t )  1735, 1635 c m l ,  NMR 

(CDC13,  90 M H z )  0.88 ( E - C H 3 ) ,  1.36 and 1.44 (2xC2-Me), 2.12 (CH3CO) ,  2.3-2.7 (Aryl- 

C H 2 ,  CH2C0, H-31, 6.21 and 6.32 (H-6 and H-81, 11.56 ( O H ) .  The mass spectrum of ( 1 )  

is i d e n t i c a l  w i th  t h a t  r epor t ed  by s p i t e l l e r 2 ,  t h e  s t r u c t u r e  thus  being confxrmed. 

The compound ( 3 a ) .  2,2,4'-trimethyl-5'-acety1-44,5-dihydroxy-7-penty1-3,4-d1hy- 

dr0-4-0x0-spiro-2H[1]benzopyran-2,1~-~~clohexan-4-one, i s  a l s o  an o i l ,  I R  ( n e a t )  

3470, 1730, 1690, 1630 cm-I, m a s s  (M', 8 ) :  4 0 2 ( 4 0 ) ,  384(94) ,  3 6 9 ( 9 2 ) ,  3 5 1 ( 3 4 ) ,  341 

( 3 8 ) ,  317(38) ,  2 5 9 ( 5 8 ) ,  207(100) ,  ' H  NMR ( C D C ~ ~ )  6 0 . 9 0  ( E - C H 3 ) ,  1 .27,  1.40,  1.47 

( 3  MeC-0). 2.27 (Me-C=O), 2.53 (Aryl-CH2), 6.23 and 6.34 (2 arom HI, 11 .60 ( O H ) ;  

1 3 ~ - ~ ~ ~  (C0Cl3) 215.9 (Me-CO)., 204.7 ( C O - 4 ) .  161.7,  158.2,  154.7 (C-5, C-7, C-83). 

108.6,  107.4 (C-6, C - a ) ,  104.3 (c-4a) ,  84.5 (c--21, 68.8 ( c -d ) ,  53.0 ( C - 2 ' ) ,  50.1 



(C-3). 36.6 (4-CH21, 34.5 (t), 31.7 ( 8-CH2), 31.4 (C4,-Me), 30.0 (t), 28.8 ( q ,  

2xC2-Me), 26.6 (t), 23.8 (t), 23.3, 22.4 ( q ) ,  13.9 ( t  -CH3). 

The structure shown for (3a) is consistent with these data, and also with those 

for the monoacetate (3b). prepared with Ac20 and pyridine, mass (M+,%) : 444 (61, 

402 (42). 385 (35). 384 (96). 370(35), 369 (96), 351 (35). 341 (40). 317 (411, 259 (60) 

207(100), 'H-NMR (CDC13) E 0.88 ( t  -CH3), 1 .I4 (MeC-O), 2.17 (MeCOO). 2.33 (MeC=Ol, 

2.55 (Aryl-CH2), 6.46 and 6.62 (H-6 and H-81 ; I3c NMR 216.7 (MeCO) , 197.5 (CO-4), 
169.7 (MeCOO), 158.9, 151.6, 149.7 (C-5, C-7, C-8a). 115.3, 114.9 (C-6, C-81, 110.2 

(C-4a), 84.8 (C-2), 68.9 (C-4'1, 52.8 (C-2'), 50.8 (C-3), 36.0 (4-CH21, 35.1, 31.5 

(5-cH2), 29.9, 29.7, 28.8, 26.6, 22.9, 22.7, 22.5, 22.2, 21.2, I ( L-CH31. The 

I3c assignments are based on the analysis of the undecoupled spectrum, and on com- 
6 

parison with models and with the spectrum of 2.2-dimethyl-5-hydroxy-7-pentylchro- 

man-4-one (21, (CDCl3) 197.2 (CO) , 161.7, 159.7, 155.0 (C-5, C-7, C-8a), 108.6, 
107.8 (C-6 and C-81, 105.5 (C-4a). 78.5 (C-21, 48.0 (C-3), 36.6 LC-Is), 31.4 (C-3'1, 

30.0 (C-2'), 26.6 (2 Me), 22.5 (C-4'), 13.9 (C-5'). 

Both compounds (1) and (3a) were tested for activity on central nervous system 

and found inactive. 
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