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Summary. A one-s tep  synthes is  of h e x a h y d r o c a n n a b i n o i d  analogs (HHC) is descr ibed mak ing  use of the  condensa t ion  
of phenol ic  ke tones  and a ldehydes  wi th  ci tronellal  in the  presence  of pyr idine .  

Dur ing  the  last  few years,  a n u m b e r  of syn theses  have  
been developed for ob ta in ing  t e t r a h y d r o c a n n a b i n o i d s  
(THC) and the i r  derivat ives2-4.  Some of the  earlier syn-  
theses  of THC der iva t ives  involved  the  condensa t ion  of 
c i t ra l  wi th  the  l i th ium der iva t ive  of olivetol  d ime t h y l  
e ther ,  giving an overal l  yield of 2% of t he  final p rod u c t  ~. 
A minor  modi f ica t ion  of th is  syn the t i c  procedure  giving 
a b o u t  20% yield of A1THC uti l izes t he  reac t ion  of c i t ra l  
w i t h  ol ivetol  in the  presence  of acid reagents ,  giving dif- 
f e ren t  compounds  depend ing  upon  the  reagents  used 9 . 
Crombie  and co-workers  ~ have  pub l i shed  a n u m b e r  of 
pape r s  on the  reac t ion  of c i t ra l  w i th  d i f ferent  phenol ic  
c o m p o u n d s  in the  presence  of pyr idine ,  when  the  reac t ion  
proceeds  in a d i f ferent  m a n n e r  and yields compounds  
hav ing  s t ruc tures  d i f fe ren t  f rom THC. In  the  course of 
our work  on the  syn thes i s  ot na tu ra l ly  occurr ing ch romene  
der iva t ives  S, we s tud ied  the  reac t ion  of ph loroace tophe-  
none wi th  ci t ronellal  in the  presence  of pyr idine .  Citro- 
nellal  has  only  1 double  bond  and  i t  was of in te res t  to see 
w h a t  course t he  reac t ion  followed unde r  basic condi t ions .  
Equ imolecu la r  a m o u n t s  of t he  r eac t an t s  were hea t ed  a t  
145-150~ for 8 h. The resinous reac t ion  p roduc t  a f te r  
c h r o m a t o g r a p h y  over  silica-gel af forded [from the  frac- 
t ion wi th  ben zene-chloroform (80 : 20)1 a colourless crys ta l -  
line compound ,  m.p.  233-235 ~ in 7% yield. TLC showed 
it to be a single compound ,  and  the  mass  spec t rum indi- 
ca ted  i ts  mol .wt  to  be 304. On mechanis t ic  grounds  as 
well as analy t ica l  and  spec t ra l  evidence,  the  comp o u n d  
could have  e i ther  the  s t ruc tu re  I or I I .  
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St ruc tu re  I was ruled out  on the  basis of the  N M R  (60 
Mc)-spec t rum (CDC1 a + d e u t e r a t e d  (DMSO), the  a roma-  4 
tic p ro ton  was observed  at  ~ 5.85 and  the  hydrogen  5 
bonded  OH a t  6 14.8, whereas  the  o the r  hyd roxy l  p ro t o n  6 
appeared  at  6 9.8. These d a t a  are cons i s t en t  wi th  s t ruc tu re  
I I, s ince for I t h e  2 h y d r o x y l  p ro tons  would have  given 7 
a signal a round  d 11,629. The 270 Mc spec t rum (CDC13) 8 
fu r the r  conf i rmed s t ruc tu re  I I  and  also its s tereo- 
chemis t ry .  The p ro ton  HA appears  a t  unusual ly  low 9 
field 1Q a t  ~ 3.15 as a b roadened  doub le t  (J = 12.5 Hz),  
p r e s u m a b l y  because of s teric  c rowding wi th  the  OH group 10 

on C 1. I t  is coupled to He, which appears  a t  unusual ly  
high field, for the  same reason,  a t  d 0.2 as a q u a r t e t  (J = 
12 Hz). Thus  He has 2 o the r  large couplings,  namely  to 
HB and  HE which are diaxia l  to  it, and  there fore  b o t h  HB 
and  HE are axial,  while CH 3 at  C 9 is equator ia l .  HE 
produces  a ve ry  b road  signal a t  d 1.62 and  HB gives a 
double  t r ip le t  a t  d 2.37 (J = 12.12 and  4.5 Hz) since th is  
h y d r o g e n  has  2 large couplings,  i t  too  is axial  and  there-  
fore the  r ing junc t ion  is t rans .  This defines the  relat ive 
s t e reochemis t ry  of all 3 chiral  centres  as shown in I I. The 
remain ing  signals are:  d 0.94 (3H, d, J = 12 Hz,  C9-CH9) , 

1.07 (3H, s, gem-dimethy l ) ,  8 1.37 (3H, s, gemdimethyl ) .  
The la t t e r  signal is sh i f ted  downfie ld  due  to the  influence 
of the  ne ighbouf ing  heterocycl ic  oxygen,  d 1.75 (8H, m, 
4-CH2). 
The reac t ion  of f l - resorcylaldehyde wi th  ci tronellal  in the  
presence  of pyr id ine  gave a similar t y p e  of c o m p o u n d  as 
an oil. I t s  N M R  (CDC13) showed an AB p a t t e r n  for 2 
a romat ic  pro tons ,  in add i t ion  to o the r  signals conf i rming 
s t ruc tu r e  I I I .  
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