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m.p.  170-172 ~ and gave  a posi t ive  tes t  wi th  Gibbs re- 
agent.  We  have  isolated a compound  wi th  s imilar  prop-  
erties to those of cannabi t r io l  f rom a sample of J a m a i c a n  
ganja  and propose the  s t ruc ture  (I) for this compound.  

The  benzene ex t rac t  f rom the  dried leaves, twigs and 
f lowering tops  was par t i t ioned  be tween  l ight  pe t ro leum 
and 10% aqueous  methanol .  The neut ra l  por t ion  of the  
aqueous  methanol ic  ex t rac t  was chromatographed  on 
alumina,  and the  mater ia l  Muted wi th  20% ethyl  aceta te  
in benzene was subjec ted  to fur ther  f rac t ionat ion  by  
PLC on silica. The  ma jo r  UV-ac t ive  band gave  a com- 
pound (0.025% from dried weight  of p lan t  material)  
ident ical  by  m.p. ,  publ ished IR-spec t ra  (Nujol and KBr)  
and colour react ions wi th  cannabitr iol .  

Cannabitr iol ,  C~1H3004 (analysis and mass spectrum),  
m.p. 171-173 ~ ~e]D --107 ~ (CHC13), had  absorpt ion 
m a x i m a  in the  UV (EtOt t )  a t  231 and 279 n m  (e 25,000 
13,800 respectively) indica t ive  of the  presence of a 
s tyrene type  chromophore  [cf. cannabichromene  (II):  
2max 228 and 280 n m  (e 25,100 and 8,900 respectively) ~]. 
Addi t ion  of base  to the  ethanol ic  solut ion led to the  for- 
mat ion  of a new m a x i m u m  a t  326 nm (e 7,200). 

OH OH 

C5Hll-n (If) 
(1) R= R'=H 

(111) R = H: R'- Me 

(IV) R = R'=Ac. 

bitriol.  The  locat ion in r ing A of the  double bond and the  
two remaining  oxygen  a toms became ev iden t  f rom an 
examina t ion  of the  NMR-spec t ra  of the  me thy l  e ther  
(III) and the  d iace ta te  (IV). 

The  me thy l  e ther  (III) ,  C22H3zO4, m.p. 111-113 ~ 
prepared by  overn igh t  t r e a t m e n t  of cannabi t r io l  w i th  
d iazomethane  in e ther /methanol ,  had  2ma~ 227 and 277 h m  
(e 27,600 and 14,800 respectively) .  The  NMl%spec t rum 
(CDCla) conf i rmed the  presence of a p r imary  m e t h y l  
(tr iplet  a t  ~ 0.90), 3 t e r t i a ry  methyls  [singlets a t  1.30 
(3H) and 1.38 (6H)], a m e t h o x y  group (3.92) and 2 
a romat ic  protons  (6.40 and 6.43). Deu te r ium exchange  
revealed  a singlet  a t  4.27 a t t r ibu tab le  to CHOH.  The 
appearance  of this signal indicates  t h a t  there  are no 
protons  on the  ad jacen t  carbons. 

The  g u m m y  diaceta te  (IV), obta ined  by  t r e a t m e n t  of 
cannabi t r io l  wi th  acetic anhydr ide  and pyr id ine  overn igh t  
a t  room tempera ture ,  par t ia l ly  regenera ted  cannabi t r io l  
on a t t e m p t e d  puri f icat ion by  PLC. I t  had  h y d r o x y  
absorpt ion in the  IR .  The  NMR-spee t rum (CDCls) showed 
the  presence of 5 me thy l  groups:  1 as a t r ip le t  a t  0.89 
(side,chain methyl) ,  3 as singlets a t  1.13, 1.20 and 1.40, 
and 2 as acetates  a t  2.03 and 2.25. A pro ton  a t  the  base of 
an ace ta te  appeared as a broadened singlet  a t  5.68 and 
2 nonequ iva len t  a romat ic  pro tons  as doublets  ( J  2Hz) 
a t  6.47 and 6.69. The  above  evidence can only  be inter-  
p re ted  in te rms  of the  s t ruc ture  (I) for cannabitr iol .  
Cannabi t r io l  is recovered unchanged from a t t e m p t e d  
oxida t ion  wi th  manganese  dioxide or on t r e a t m e n t  wi th  
acetone and anhydrous  copper  sulphate.  

An ester  of cannabi t r iol ,  l inked th rough  the  C-1 
h y d r o x y  group wi th  cannabidiol ic  acid, has been repor ted  
as a cons t i tuen t  of gan ja  of Turkish  origin n. 

T r e a t m e n t  of cannabi t r io l  in me thano l  wi th  a t race of 
sulphuric  acid a t  ref lux for 2 h led to the  isolation of 
cannabinol  (69%) which could no t  be crystal l ized bu t  
was ident i f ied by  its TLC behav iour  and by  comparison 
of its I R -  and NMR-spec t ra  wi th  the  publ ished dataK 
This convers ion establishes the  carbon skeleton of canna-  
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Summary. The guanidine funct ion can be de tec ted  and its subs t i tu t ion  pa t t e rn  de te rmined  taki l lg  into account  the  
~H-NMR signals of the  N - H  and N - C - H  groups. Sat i s fac tory  results were obta ined  wi th  mono-  to pen ta -subs t i tu ted  
guanidines (as p icra te  salts). 

Guanidine and its der iva t ives  bear ing up to 5 subst i tu-  
ents occur in plants  or animals  2. The guanidine funct ion 
was usual ly  de tec ted  by  p K a  measurements  3 and colour 
tests  4, and wi th  more l imi ta t ions  by  electrophoret ic  
mobi l i ty  5, I R -  e or  mass ~ spectra. Colour tests  4 and I R -  
absorpt ion s, and less f requent ly  electronic 9 or  fluo- 
rescence l~ spectra  were used for di rect  de te rmina t ion  of 
the  number  and locat ion of subs t i tuents ;  the  scope of 
these methods  is l imited,  e.g. IR-sPec t ra  do no t  distin- 
guish Nl -mono  f rom N1,Nl-di -subst i tu ted  guanidines.  
Besides, colour tests xl, ~ m a y  lead to con t rad ic to ry  or 
erroneous conclusions. E v e n  the  non-direct  methods  
based on degradat ions  ~, ~ m a y  give ambiguous results ~3. 

We  repor t  here a direct  me thod  for bo th  purposes;  i t  is 
based on the  ~H-NMR signals of N - H  and N - C - H  of the  

guanidine group (as p icra te  salt). The  me thod  gave good 
results wi th  numerous  synthet ic  or  na tu ra l  compounds  of 
the  types  shown in the  scheme. 

. ~  NR1R~ 

- C  ~ 3 4, RhHN 
" ~  NR R 

R ~ = substituent 

+ 

R ~ to IR 5 = H or substituent 

The spec t rum and in tegra t ion  curves (60 MHz) of the  
guanid in ium picra te  (0.15 mmol) were recorded a t  35~ 
in acetone (0.5 ml) using te t ramethy ls i l ane  as internal  
s tandard ;  af ter  addi t ion of me thano l  (75 ~1) the  measure-  
ments  were repeated.  The  same N M R  measurements  were 
then  per formed dissolving the  guanid in ium picra te  
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(0.15 mmol) in ace tone-d  6 (0.5 ml);  me thano l -d  4 (0.2 ml) 
was added  and  af ter  24 h ( N - I t  to  N-D)  the  curves  were 
recorded again. The s inglet  (d 8.6-8.8) of t he  p ic ra te  
anion was t aken  as p ro ton -coun t ing  reference;  t he  n u m -  
ber  of N - H  resul ted  d i rec t ly  f rom the  in tegra t ion  curves  
or f rom the  difference wi th  those  ob ta ined  af ter  add i t ion  
of me thano t -d  4. The  n u m b e r  found  for N-I-i was  usual ly  
wi th in  0 to  - -10% of t he  correct  one. 

The spec t ra  do no t  show sepa ra ted  signals for E - Z  
isomers ~4. The N - H  signals are general ly  charac te r ized  
by :  d-values in the  range 6.7-8.2 ; ha l f -band  w i d t h  (WII~) 
5-18 Hz;  t h e y  d i sappear  w i th  methanol-d4;  &values are 
no t  changed  or are s l ight ly  decreased (less t h a n  0.1 ppm) 
by  methanol .  An aryl  subs t i t uen t  p roduces :  a s t r o n g  
downfield shi f t  of t he  A r - N - H  signal;  a small  effect  on the  
pro tons  of the  o ther  N-a toms ;  t he  N - H  resonances  
d i sappear  ( ' averaged '  w i th  MeO-H)  or  are s t rong ly  
b roadened  b y  methano l .  

The a roma t i c -H  signals are d is t inguished because t h e y  
are n o t  r emoved  b y  me thano l -d  4. The N - H  signals of 
amines  (as p ic ra te  salts) are usual ly ve ry  b road  (Wl/2 
> 40 Hz) and d i sappear  b y  methano l .  The O - H  (W v 2 ca. 
2 Hz) or N - H  ( W ~  > 40 Hz) signals of phenols  and  
ca rboxamides  are sh i f ted  downfield (0.2-0.3 ppm) b y  
methanol .  

Af te r  t he  presence  of t he  guan id in ium group has  been. 
ascer ta ined,  i ts  subs t i t u t i on  p a t t e r n  resul ts  in m a n y  
examples  f rom t h e  N - H  signals in t he  spec t ra  measured  
in pla in  acetone.  Thus,  an example  (R ~ = R a = cyclo- 
hexyl ;  R 2 = R ~ = R 5 --- H) exhibi t s  4 N - H  d i s t r ibu ted  
in 2 signals (d 7.06 and  7.26; area rat io 1:3) par t i a l ly  
superposed;  these  d a t a  ind ica te  non-equ iva l en t  N - H  
groups,  and therefore  t he  c o m p o u n d  is a N~, Ne-disubst i -  
t u t e d  guanidin ium.  The  observed  area  ra t io  is due to  
superpos i t ion  of t he  lower-field c o m p o n e n t  of t he  sp l i t t ed  
N - H  signal  (doublet ;  two  H - N - C - H )  wi th  t he  NHg 
singlet.  The sp l i t t ing  is conf i rmed  b y  decoupl ing w i t h  
ferric chloride. 

The scope is widened,  including the  resul ts  in acetone-  
dd, which  allows the  observa t ion  of t he  N - C - H  signals 
a t  d 3.0-4.3; an ad j acen t  aryl  group (N-CH-Ar )  produces  
a downfield shi f t  (d 4.5-4.9). The m e t h o d  now takes  into 
account :  n u m b e r  of guan id in ium N - H ;  occurrence  of a 
s inglet  or more  N - H  signals arising f rom non-equiva lence  
or spin-spin coupling wi th  N - C - H ;  n u m b e r  of N - C - H  
mul t ip le t s  simplif ied by  me thano l -d  4. 

One example  is given in deta i l  (R ~ = R ~- = e thy l ;  
R ~ = m e thy l ;  R* = H ;  R s = benzyl)  which  gives a 
sha rp  signal a t  d 7.33 t h a t  in its base  is pa r t i a l ly  super-  
posed wi th  a broad  signal ( total  area 7 H). Af te r  addi t ion  

of me thano l -d  4 i t  remains  a 5H-singlet  (aromatic-H),  
ind ica t ing  t h a t  t he  co mp o u n d  is a t e t r a - s u b s t i t u t e d  
guanidiuium.  Besides, methanol-d4 simplifies two double ts  
to  give the  cor responding  singlets  a t  d 3.00 and  4.55; 
th is  implies t h a t  two  of t he  subs t i tuen t s  are located on 
N -a t o ms  bear ing a p r o t o n  responsible  of t he  N - C - H  
spl i t t ings.  Then,  t h e  c o m p o u n d  is a N 1, N1,N~, N3-tetra-  
subs t i t u t ed  guanidinium.  

Some of the  compounds  were also measured  using 
plain  and  h e x a d e u t e r a t e d  d ime thy l su lphox ide  as so lvents ;  
the  resul ts  were general ly  similar  to  those  quo ted  above.  
These solvents  are main ly  useful for low soluble p icra tes  
(e.g. R 1 = R 2 = me thy l ;  R a = R ~ = R 5 = H). 
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Summary .  Ribonuclease  ac t iv i ty  d i rec ted  aga ins t  the  syn the t i c  duplex  p o l y rC : p o l y r I  was de t ec t ed  in nuclear  ex t r ac t s  
f rom b o t h  uns t imu la t ed  and  P H A - s t i m u l a t e d  h u m a n  lymphocy tes .  In  t he  l a t t e r  cells, the  ac t iv i ty  was abou t  twice 
t h a t  of small  lymphocy tes .  

I t  has  been  s h o w n  t h a t  h u m a n  small  l y m p h o c y t e s  
synthes ize  m a i n l y u n m e t h y l a t e d  rap id ly  sed imen t ing  R N A  
molecules which  hybr id ize  ve ry  eff icient ly to  D N A  in 
v i t ro  and  are  b o u n d  to po lyadenyl ic  sequences  in a 
p ropo r t i on  up  to  20% 1, 3. I t  was t h u s  conc luded  t h a t  t he  
major  por t ion  of t he  R N A  syn thes i zed  in these  cells is 
the  he te rogeneous  nuclear  RNA.  Since i t  has  been  shown 

by  several  au thors  t h a t  a s ignif icant  por t ion  of nuc lear  
R N A  of t he  he te rogeneous  t y p e  in an imal  cells is in an 
RNase - r e s i s t an t  form wi th  proper t ies  of doub le - s t r anded  
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