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S P E C I A L I A  
Les au t eu r s  son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces br6ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
is t  ausschl iess l ich der  A u t o r  ve r an t w or t l i ch .  - Pe r  le b r ev i  comunicaz ion i  6 responsab i le  solo l ' au to re .  - The  ed i tors  
do no t  ho ld  t h e m s e l v e s  respons ib le  for the  op in ions  expressed  in the  a u t h o r s '  b r ie f  repor ts .  - OTBeTCTBeHH0CTb 3a 

K0p0TKHe C0061IleHna HeC~T HCEIIIOqHTeJIbH0 aBT0p. -- E1 responsab le  de los i n fo rmes  reducidos ,  es t~ el autor .  

Hashish VU: Conversion of (-)-Al(O-Tetrahydrocannabinol to (-)-/tl(7)-Tetrabydrocannabinol. 
Stability of (_)_AS_ and (-)-Al(O)-Tetrahydrocannabinols 

The  r ecen t  r epo r t  s on  t h e  t o t a l  syn thes i s  of (_)_~1(7)_ 
t e t r a h y d r o c a n n a b i n o l  (THC) (3) p r o m p t s  us  to  record  our  
f ind ings  a t  th i s  t ime .  PETRZILKA et  al. ~, h a v e  c la imed  a 
q u a n t i t a t i v e  conve r s ion  of ( - - ) -AI(6)-THC (1) to  ( - - ) -A  1- 
T H C  (2) b y  a d d i t i o n  a n d  t h e n  s tereospecif ic  e l i m i na t i on  
of h y d r o g e n  chloride.  However ,  fol lowing t h e i r  p rocedure  
we f ind  t h a t  t he  f o r m a t i o n  of 2 f rom I is a lways  accom- 
p a n i e d  b y  3 - 5 %  of 3. 

W e  h a v e  found  t h a t  3 c an  be  easi ly i so la ted  f rom the  
m i x t u r e  b y  c h r o m a t o g r a p h y  on  s i lver  n i t r a te - s i l i ca  gel* 
fol lowed b y  c h r o m a t o g r a p h y  on  silica gel t h u s  c o n s t i t u t i n g  
a t o t a l  syn thes i s  of ( - - ) -AI(7)-THC (3). The  syn thes i s  of 
(4-) 3 has  been  r epo r t ed  earlier/5. 

The  m i x t u r e  (2, 9 2 % ;  3, 6 % ;  o thers ,  2%) 6 as o b t a i n e d  
a f t e r  d e h a l o g e n a t i o n  a n d  w o r k u p  was c h r o m a t o g r a p h e d  
t h r o u g h  100 t imes  i t s  we igh t  of s i lver  n i t ra te -s i l i ca  gel in 
a 5-It X 0.5-in c o l u m n  a n d  e lu ted  w i t h  h e x a n e  (flow r a t e  
3.6 ml /min) ,  t h e n  w i t h  98 : 2, 95 : 5, 90 :10  a n d  f ina l ly  50 :50  
h e x a n e / e t h e r  mix tu res .  T he  desi red ma te r i a l s  2 a n d  3 
were enr iched  in t h e  98 :2  a n d  90 :10  fract ions ,  respect -  
ively.  F r a c t i o n s  en r i ched  in 3 f rom var ious  s i lver  n i t r a t e -  
sil ica gel colums were c o m b i n e d  (1.23 g) and  c h r o m a t o -  
g r a p h e d  on  100 g of sil ica gel ( B r i n k m a n  70-250 mesh)  
packed  in a 5-ft • 0.5-in co lumn.  H e x a n e  was passed  a t  a 

f low r a t e  of 7 m l / m i n  (wi th  e x t e r n a l  pressure)  and  t h e  
e l u a n t  was  c h a n g e d  to 96 :4  h e x a n e / e t h e r  m i x t u r e  a n d  
m o n i t o r e d  f r ac t ions  were col lected.  A t o t a l  of 0.3 g of 
colorless res in  was ob ta inedT;  (re~e; 314); [~1~ --19.8~ 
(c, 3.2; ch loroform) ;  N M R  (CDC13) d, 0.87 (t, 3H), 1.04, 
1.39 (s, 6H), 3.73 (m, 1H, C3-benzylic), 4.74 (br  s, 2H, 
exocyclic),  6.04 a n d  6.23 (d, J = 1.5 cps, 2H, a roma t i c ) ;  
I R  showed a s t rong  b a n d  a t  885 cm -1 (CH2= C < ) .  

As l i t t l e  is k n o w n  a b o u t  t he  s t a b i l i t y  of A1-THC (2) 
excep t  t h a t  i t  d a r k e n s  on  exposure  to  a i r  and  i s  s lowly 
c o n v e r t e d  to  c a n n a b i n o l  s, we d e t e r m i n e d  the  s t ab i l i t y  of 
A 1- a n d  AI(n)-THCs u n d e r  va r ious  condi t ions .  

1 For part V see R. K. RAZDAN and G. R. HANDRICK, J. Am. chem. 
Soc. 92, 6061 (1970). 

2 J. W. WILDES, N. H. MARTIN, C: G. PITT and M. E. WALL, J. org. 
Chem. 36, 721 (1971). 

3 T. PETRZILKA, W. HAEFLIGER and C. SIKEMEIER, Helv. ehiln. Acta 
52, 1102 (1969). 
80-100 mesh having an assay 20% AgNOa, 66% SiO 2 and 16% 
H20. 

5 K. E. FAHRENHOLTZ, M. LURIE and R. "vV. •IERSTEAD, J. Am. chem. 
Soe. 89, 5934 (1967). 
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Fig. 1. Stabi l i ty  of d l - T H C  on porous media at 80~ 
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Fig. 2. Effect of temperature on Stability of zJ1-THC. 

Accelera ted aging tes t s  were carr ied out  by  h e a t i n g  
samples  on fi l ter  paper  in an oven at  control led  t emper -  
a tures .  Sect ions of f i l ter  paper  ( W h a t m a n  No. 1 or Reeve-  
Angel  934 A H  glass fibre) were spo t t ed  wi th  0.25-ml 
a l iquots  of a solut ion of 2 (1.0 g THC/5 ml hexane)  to give 
res idual  spots  app rox ima te ly  2 cm in d iameter .  The 
samples  were placed in an oven at  80~ and af ter  specific 
in terva ls  were ex t r ac t ed  in to  5 ml of CC14 for analysis  by  
gas c h r o m a t o g r a p h y  6. (--)-AI(~)-THC (1) showed no 
change  in compos i t ion  af ter  7 days  a t  80~ whereas  under  
t he  same condi t ions  ( - - ) -A~-THC (2) d i sappeared  com- 
p le te ly  (Figure 1) wi th  t he  concomi tan t  appea rance  of 
cannab ino l  9 (8). At  60~ the  ra te  of decompos i t ion  of 
Lxl-THC was slower and  a t  25~ ~~ i t  appeared  to be a 
l inear func t ion  of t ime  (Figure 2). Af te r  1 m o n t h  at  25~ 
the re  was 10yo loss of 2 and  a t  the  end of 10 m o n t h s  near ly 
75~o had  d isappeared .  

W h e n  the  s tab i l i ty  of 2 was de t e rmined  at  80~ bu t  in 
an a tmosphe re  of n i t rogen  n,  the  qua l i t a t ive  changes  in 
compos i t ion  were the  same as in air, a l though  the  ra te  of 
de te r io ra t ion  of 2 was slower. Thus, one-half  of A4-THC 
had  d i sappeared  af ter  4 days '  exposure  to air a t  80~ 
whereas  it took  7 days  under  n i t rogen a tmosphe re  to pro- 
duce a similar  change  in composi t ion.  The ox ida t ive  con- 
vers ion of 2 to  cannab ino l  (8) can be envis ioned as pro- 
ceeding t h rough  the  in t e rmed ia t e  dienes 4 and 5 and th is  
pos tu la t ed  mechan i sm has been  conf i rmed by  t r app ing  
the  dienes wi th  a dienophile .  

We  have  found  t h a t  a resinous mate r ia l  was ob ta ined  
by  hea t ing  equimolar  quant i t i es  of 2 and N-phenyl -  
male imide  at  80~ for 6 days.  The resin was dissolved in 
e the r  and  c h r o m a t o g r a p h e d  on Florisil. E lu t ion  wi th  
15:85 e the r /pe t ro l eum e ther  (b.p. 30-60 ~ gave an amor-  
phous  solid, which  N M R  showed to  be a 1:1 mix tu re  of 
t he  adduc t s  6 and  7. N M R :  d (CDCla), 0.85 (t, c0-methyl), 
0.86 (s, m e t h y l  a t  a br idgehead) ,  0.98, 1.31 (s, gem 
dimethyl ) ,  1.82 (s, br, olefinic methyl) ,  2:35 (t), 2.38 (m), 
6.01, 6.21 (J = 1 cps, aromatic) ,  6.0 (br, olefinic), 7.26 
(m, aromat ic) .  I R  showed a s t rong peak  a t  1700 cm -1. 
The mass  spec t rum conf i rmed the  molecular  formula  
C81H85NO 4 (m/e, 485). The quant i t i es  of the  adduc t s  6 and  
7 were e s t ima ted  on the  basis  of t he  N M R  signal ot the  
me thy l s  in t he  alicyclic r ing at  b 1.82 and  0.86. 

We  ascribe the  di f ference in the  s tab i l i ty  be tween  1 
and  2 to  the  ac t iv i ty  of the  C a benzylic-al lyl ic  p ro ton  in 2, 
which  faci l i ta tes  t he  fo rmat ion  of the  dienes 4 and  5 and 
hence  cannabinol .  

The addi t ion  of an t i ox idan t s  12 BHA,  t3HT, nord ihydro-  
guaiaret ic  acid, and ascorbic acid did no t  improve  the  
s tab i l i ty  of A1-THC when  examined  in acce le ra ted  fi l ter  
pape r  tes t s  a t  80~ However ,  in a compara t i ve  s tudy  of 
the  s tab i l i ty  of 2 as a 5% solut ion in e thanol ,  hexane  and 

CC14 at  room t e m p e r a t u r e ,  we found t h a t  e thano l  pre- 
v en t ed  a p p a r e n t  decompos i t ion  (Figure 2) is. Af te r  75 days  
the re  was no de te r io ra t ion  of A1-THC, whereas  12~o 
decompos i t ion  had  occurred in h ex an e  and CC14 a t  the  
end of 2 months .  Fur the rmore ,  in uncont ro l led  experi-  
m e n t s  we have  found t h a t  1% e thanol  solut ions of 2 d i d  
no t  discolor or change  in compos i t ion  (GLC) a f te r  1 year  
of s torage at  0-5~ 

Fu r t h e r  work  along these  lines is in progress  14 and will 
be repor ted  elsewhere.  

Zusammen/assung. Die Synthese  yon  (--)-&l(7)-Tetra- 
hydrocannab ino l  (THC) auf (--)-AI(6)-THC wird be- 
schrieben.  Das  H a u p t p r o d u k t  der ox ida t iven  Zers t6rung 
yon  A1-THC ist Cannabinol .  Beschleunigte  Versuche der 
Luf tox ida t ion  yon A1-THC u n d / ~  lm)_THC h a b e n  gezeigt, 
dass  das le tz tere  best i indiger  ist. Dieser Un te r sch ied  kann  
mi t  der  Reaktivit~tt  des C3-benzylisch-allylischen Wasser-  
s toffes  in A1-THC erkl/irt  werden.  

t~. K. RAZDAN 15, A . J .  PUTTICK, I3, A. ZITKO 15 
and  G. R, HANDRICK 

Arthur D. Little, Inc., Cambridge (Mass. 02140, USA), 
5 July 797]. 

All percentage purity are based on GLC assay. A 6-ft • 1/4-in glass 
column packed with 2% OV-17 on 100~00 mesh Gas Chrom Q at  
240 ~ was employed in conjunction with a Perkin-Elmer Model 900 
Gas Chromatograph equipped with a flame ionization detector. 

7 The identity was further confirmed by comparison on GLC with an 
authentic sample of (+) 3 kindly supplied by Dr. K. E. FAHREN- 
HOLTZ. 

8 R. MECHOULAM, Science 168, 1159 (1970). - R. F.  TURK, J .  E.  MAN- 
No, N. C. JAIN and R. B. FORNEY, J. Pharm. Pharmac. 23, 190 
(1971). 

9 Identified by m.p., mixed m.p. with an authentic sample, NMR, 
and GLC. 

10 The stability of 2 at 25 ~ was studied by placing 0.15-ml aliquots of 
a hexane solution (4.0 g dl-THC/12 ml hexane) onto glass micro- 
scope slides and exposing the resulting smears to air and light at 
ambient temperature under normal laboratory conditions. At spe- 
cific intervals the samples were extracted into CC14 and analyzed 
by GLC. 

11 Under the experimental conditions it was not possible to remove 
air completely. 

12 Various concentrations were tried. 
1~ The apparent increase at 60 ~ in percent zP-THC between days 1 

and 10 is ascribed to experimental error in the analytical procedure. 
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