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Summary. An e thanol  ex t r ac t  of Cannabis  sa t iva  L. a f f o r d e d  upon  par t i t ion ing  and repea ted  c h r o m a t o g r a p h y  a 
new non-cannab ino id  phenol  [7 ' -hydroxy-5 ' -me thoxy-sp i ro -  (cyclohexane-1,  l ' - indan)-4/3-olJ(IIIa) ,  n a m e d  fl-cannabi- 
spiranol.  

Cannab isp i ran  s t ruc tu re  (I) as de te rmined  by  X - r a y  
c rys ta l lography  4 r ep resen ted  a new class of compounds  
discovered in cannabis .  In  a previous  communica t i on  5 
we have  r epo r t ed  the  isolat ion of cannab i sp i ran  (I) and  
dehydrocannab i sp i r an  (II) f rom an e thanol ic  ex t r ac t  of 
a South  African va r i an t  of cannabis  grown in Mississippi. 
F u r t h e r  e x a m i n a t i o n  of the  above  ex t r ac t  resul ted in the  
isolat ion of a new re la ted  compound  7 ' -hydroxy-5 ' -  
me thoxy-sp i ro - (cyc lohexane- l , l ' - i ndan) -4 f l -o l  which  we 
n a m e d  f l -cannabispiranol  ( I I I a ) .  The s t ruc tu re  of I I I a  
is the  subjec t  of th is  repor t .  
f l -cannabispiranol  ( I I I a ) ,  m .p .  179-183~ R R T  0.326; 
C15Ha003 (M+. 248) was opt ical ly  inact ive.  The UV spec- 
t r u m  showed peaks  a t  ,qMeOH 207 (log e 3.85) and  221 n m  

- - m a x  

(3.82). The I R  spec t rum (KBr) showed bands  a t  3440 
(OH), 3190 (OH), 2910 (CH), 2845 (OCH), 1625 and 1595 
(C=CAr), bu t  no ca rbonyl  absorpt ion .  The 1HNMR 
showed a singlet  a t  63.60 (3H) (OCH3) , 2 a romat ic  pro-  
tons  a t  66.10 (s) and 2 p ro tons  a t  63.05 and 67.95 which  
were exchangeable  w i th  D20. Most  i m p o r t a n t  was a 
p e n t e t  a t  63.98 (1H J : 3 H z )  assigned to  - C H O H - .  
T r e a t m e n t  of I I I a  w i t h  acetic anhydr ide  in pyr id ine  
yielded a d iace ta te  ( I I Ib ) ,  m . p .  127-128~ R R T  0.58; 
which  showed I R  b a n d s  a t  1763 and  1731 cm -1 (aro- 
mat ic  and a l iphat ic  ace ta tes  respect ively)  7. The mass  
spec t rum showed p r o m i n e n t  ions a t  m/e  332 (16%) 
(M+.) (for C19H2405); 290 (85%) (M-H2C=C=O)+. ;  272 
(28%) (M-CH3COOH)+.;  230 (85%) ( M - H 2 C = C = O -  
H3CCOOH)+.; 189 (61%); 187 (16~ and 176 (100%). 
In  addi t ion  to  t he  ace ta te  me thy l s  a t  62.10 (3H, s), 2.31 
(3H, s), t he  1HNMR showed a p e n t e t  a t  65.05 (1H) as- 
s igned to - C H O A c - .  These  d a t a  sugges ted  t h a t  I I I a  
migh t  be a d ihydrode r iva t ive  of cannab isp i ran  (I). This  
was p roven  to  be the  case by  reduc t ion  of cannab i sp i r an  
wi th  N a B H  4 in MeOH which  resul ted in the  fo rma t ion  
of 2 isomeric p roduc t s  in a 1:4 rat io (by GLC analysis) 
wi th  R R T  0.32 and  0.36. TLC of the  reac t ion  p r o d u c t  
showed 2 spots  (Rf 0.43 and 0.55, CHC13-EtOAc, 1:1), 
t he  less polar  of which  was the  major  componen t .  Sepa-  
ra t ion  was achieved by  c h r o m a t o g r a p h y  on silica gel G 

R 1  OH ~ R2 

H3CO~ 
I R 1 + R ~  = = 0 

II R 1 + R 2 = = o, Act, fltocarbonylgroup 
IIIa R 1 = O H ,  R 2 = H a  

I I I b  R 1 = O A c ,  R 2 = H a  

I V a  R 1 = H b ,  R 2 = O H  

I V b  R 1 = H b ,  R 2 = O A e  

column using the  previous  TLC so lvent  sys tem.  The 
mos t  polar  isomer (RRT 0.32, Rf 0.43) was found to be 
ident ical  wi th  the  na tura l  p ro d u c t  I I I a  (TLC, m.p . ,  I R  
and MS). 
The isomer  I V a  (RRT 0.36) had  m.p .  176~ and similar  
spect ra l  da t a  to I I I a .  The 1HNMR however ,  showed 
t h a t  Ha was over lapping  wi th  the  m e t h o x y  signal. Thus  
I r a  was ace ty la t ed  (acetic anhydr ide  in pyridine) to  
give a d iace ta te  I V b ,  m . p .  85-86~ R R T  0.48 and  v 
max  (KBr) 1770 and  1735 cm -1. The 1HNMR (CDC13) 
of I V b  showed 2 ace ta te  me t h y l s  a t  62.00 (3H, s) and  
62.25 (3H, s) and  mos t  i m p o r t a n t  was a broad  mul t ip l e t  
be tween  64.33 and  4.91 (1H) assigned to  the  p ro ton  unde r  
the  ace toxy  group Hb. Based on the  ~HNMR of I I I a  and  
I r a  and  the i r  ace ta tes  I I I b  and  I V b  the  h y d r o x y l  
group on the  cyc lohexane  r ing of I I I a  was assigned the  
axial pos i t ion and  the  h y d ro g en  Ha the  equator ia l  posi- 
t ion. The equator ia l  Ha couples w i th  the  ne ighbor ing  
axial and equator ia l  hydrogens  wi th  t he  same coupling 
c o n s t a n t  resul t ing in a p e n t e t  J = 3Hz. On the  o ther  h a n d  
I V a  was  assigned an equator ia l  OH and  axial H. The 
1HNMR of I V b  showed p ro ton  Hb as a broad  mul t ip le t  
as a resul t  of coupling wi th  2 axial  p ro tons  and 2 equa-  
torial  p ro tons  on b o t h  sides with d i f fe rent  coupling 
cons tan ts .  
U p o n  bui lding a Dreiding model  of I I I a  and I r a  it was 
found t h a t  the  molecules had  a p lane  of s y m m e t r y  which  
bisects  the  indan  nucleus and which  expla ins  the  opt ical  
inac t iv i ty  of b o t h  compounds .  This is t he  first  r epor t  of 
f l -cannabispiranol  in na ture .  
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