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A 1- and AI(6) T e t r a h y d r o c a n n a b i n o l l :  P r e l i m i n a r y  O b s e r v a t i o n s  on  S i m i l a r i t i e s  and Di f f erences  in 
Central  P h a r m a c o l o g i c a l  Effects  in the  Cat 

This  r e p o r t  ou t l ines  d a t a  wh ich  show t h a t  a l t h o u g h  b o t h  
z~ 1- and  A1(6) t e t r a h y d r o c a n n a b i n o l  (ZllTHC, AI(6) THC) 
s l igh t ly  raise  t he  re t i cu la r  a rousa l  t h r e sho ld  in t he  cat,  
t h e y  each  induce  d i f fe ren t  e l ec t roencepha lograph ic  re- 
sponses.  

S tudies  such  as t h i s  h a v e  been  m a d e  poss ib le  b y  t h e  re- 
c en t  c h a r a c t e r i z a t i o n  of t h e  ac t ive  ingred ien t s  of Cannabis  
sativa 2, a. However ,  even  w i t h  t h i s  cha rac te r i za t ion ,  on ly  
2 r epor t s  h a v e  been  concerned  with.  t he  effects of t he  te-  
t r a h y d r o c a n n a b i n o l s  on re t i cu la r  a rousa l  - one descr ib ing  
a decreased t h r e s h o l d  in t he  r a b b i t L  a n d  the  o the r  a n  in-  
c reased t h r e s h o l d  in t h e  ca t  s . To our  knowledge,  a l t h o u g h  
severa l  r epor t s  h a v e  ou t l i ned  ti le effects of c a n n a b i s  ex- 
t r a c t  and  pu re  t e t r a h y d r o c a n n a b i n o l s  on  t he  e lec t roen-  
c e p h a l o g r a m  of var ious  species ~-10 n o t h i n g  has  been  re- 
p o r t e d  conce rn ing  t he  differences  induced  b y  each  of t he  
z] ~ and/11(6) T H C  isomers  on t h e  e l ec t roencepha logram in 
a n y  species. 

Method. 2t  ca ts  of e i the r  sex and  r ang i ng  in we igh t  f rom 
2.4 to  3.9 kg were used in  t h i s  s tudy .  T he  p r e p a r a t i o n  of 
t he  acu te  an ima l s  ha s  p rev ious ly  been  de ta i led  ~. I n  each  
e x p e r i m e n t  a b ipo la r  s ta in less  s teel  e lec t rode  (24 gauge) 
in su la t ed  up  to  t he  t ips  was  i m p l a n t e d  in to  t i le mesence-  
pha l i c  r e t i cu la r  formationS2. Th i s  e lec t rode  was used for 
el ici t ing r e t i cu la r  a rousa l  as well  as for r ecord ing  re t i cu la r  
ac t iv i ty .  Cort ical  a c t i v i t y  was recorded  b y  m e a n s  of s i lver  

wires  passed  t h r o u g h  ho l low-cen te red  screw guides  wh ich  
were screwed in to  t h e  r i g h t  occipi tal ,  s enso r imoto r  a n d  
f ron ta l  areas.  The  reference  screw guide was p laced  b e h i n d  
~he t e n t o r i u m  cerebelli .  The  s i lver  wires  were in su la t ed  
f rom the  cor t ica l  screw guides b y  m e a n s  of f ine gauge poly-  
t h e n e  tub ing .  The  e l ec t roencepha log ram was recorded  on  
an  8-channel ,  Type  R, Offner  D y n a g r a p h .  R e t i c u l a r  arous-  
al was  el ici ted b y  t r a i n s  of pulses  (300 Hz.,  1 msec.,  3 sec., 
vo l t age  d e p e n d e n t  u p o n  th resho ld )  de l ivered  f rom a Grass  
$4 s t i m u l a t o r  t h r o u g h  a S I U 4 7 8 A  iso la t ion  uni t .  Per iphe-  
ra l  a rousa l  was  el ic i ted b y  t r a i n s  of pulses  (10 Hz.,  1 msec.,  
5 sec., vo l t age  d e p e n d e n t  upon  th re sho ld )  de l ivered  to  a 
P a l m e r  e lec t rode  p laced  on  t h e  f emora l  nerve .  Cont ro l  re t i -  
cu la r  a n d  p e r i p h e r a l  a rousa l  t h r e sho lds  were o b t a i n e d  over  
a one to  two  h o u r  per iod,  fol lowed b y  t he  T H C  a d m i n i s t r a -  
t i on  (1 dose pe r  expe r imen t )  a n d  m o n i t o r i n g  of effects un-  
t i l  t h e i r  d i sappearance .  The  zj 1 a n d  zJ~(~) T H C  isomers,  
d issolved in 20% d ime thy l su l fox ide  (DMSO), were ad-  
min i s t e r ed  i.v. in  doses of 2 a n d  20 mg/kg .  I n  one series, 
10 m g / k g  of each  i somer  was mixed  and  a d m i n i s t e r e d  to-  
gether .  The  DMSO did n o t  a l t e r  e l ec t roencepha log raph i c  
ac t iv i ty ,  r e t i cu la r  or p e r i p h e r a l  a rousa l  th resho lds .  

Results  and discussion. I n  acco rdance  w i t h  obse rva t i ons  
m a d e  in t he  ca t  ~, b u t  c o n t r a r y  to  those  m a d e  in t he  r ab -  
b i t  4, b o t h  d 1 and  A i(6) T H C  ra ised t he  t h r e s h o l d  to re t i cu la r  
i nduced  a rousa l  in  our  ca t  p r epa ra t i ons .  As ou t l i ned  in t h e  
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Fig. I a) and b). Electroencephalographic records taken a t  1]2 , 1, 2, 5 and 33 to 34 min following the administration of 20 mg/kg/I 1 THC. 
C = control. Channels: 1. mesencephalic reticular formation; 2. right occipital cortex; 3. right sensorimotor cortical area; 4. right frontal 
cortex. ' 
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Dose No. of Reticular arousal Peripheral arousal EEG 
animals threshold (V) threshold (V) alteration 

Control 
20% DMSO 
A l THC 
A 1 THC 
A~(6) THC 
AX(6) THC 
A 1 THC+Z]I(6) THC 

- 3 0.50 ~ 0.05 ~ 0.40 • 0.04 Normal 
5 mls 3 0.50 ~ 0.05 0,40 4- 0.04 Normal 
2 mg/kg 3 0.50 =L 0.05 0.40 -~ 0.05 Normal 
20 rng/kg 3 0.90 b ~_ 0.10 0.40 • 0.04 + 
2 mg/kg 3 0.70 b :t_ 0.07 0.40 ~- 0.04 + 
20 mg/kg 3 0.70 b ~ 0.07 0.60 b -4- 0.06 + 
10 mg / kg+10  mg/kg 3 0.50 ~ 0.05 0.40 q- 0.04 + 

~= Standard deviation. ~ P > 0.01. 

T a b l e ,  s i ng l e  d o s e s  of  b o t h A  1 a n d A l ( 6 )  T H C  w h i c h  a l t e r e d  
e l e c t r o e n c e p h a l o g r a p h i c  a c t i v i t y ,  s i g n i f i c a n t l y  r a i s e d  t h e  
r e t i c u l a r  a r o u s a l  t h r e s h o l d ,  b u t  d i d  n o t  h a v e  m u c h ,  if a n y ,  
e f f ec t  o n  p e r i p h e r a l  i n d u c e d  a r o u s a l .  T h e  h i g h e r  dose  of 
Z]I(6) T H C  (20 m g / k g )  r a i s e d  t h e  r e t i c u l a r  a r o u s a l  t h r e s -  
h o l d  to  t h e  s a m e  e x t e n t  as  t h e  l o w e r  d o s e  (2 m g / k g ) .  T h e  
i n c r e a s e  in  r e t i c u l a r  t h r e s h o l d  i n d u c e d  b y  t h e  h i g h e r  dose  
of  z] ~ T H C  w a s  s i m i l a r  to  t h a t  i n d u c e d  b y  b o t h  d o s e s  of  
t h e  A~(6) i s o m e r .  A l t h o u g h  t h e  c o m b i n e d  d o s e  of  b o t h  iso- 
m e r s  (10 m g / k g  of  Z] 1 T H C  p l u s  10 m g / k g  of  AI(6) T H C )  
i n d u c e d  e l e c t r o e n c e p h a l o g r a p h i c  c h a n g e ,  i t  d i d  n o t  a l t e r  
t h e  r e t i c u l a r  a r o u s a l  t h r e s h o l d  (Tab le ) .  

A l t h o u g h  t h e  r e t i c u l a r  a r o u s a l  t h r e s h o l d  w a s  a l t e r e d  in  
a s i m i l a r  m a n n e r  b y  b o t h  T H C  i s o m e r s ,  e a c h  i n d u c e d  d i f -  
f e r e n t  e l e c t r o e n c e p h a l o g r a p h i c  r e s p o n s e s .  HOCKMAN e t  
al.  1~ h a v e  r e p o r t e d  e l e c t r o e n c e p h a l o g r a p h i c  c h a n g e s  w i t h  
d o s e s  of  2] ~ T H C  r a n g i n g  f r o m  0.5 to  5 m g / k g .  I n  o u r  s t u d y ,  
h o w e v e r ,  t h e  l o w e s t  d o s e  o f  A 1 T H C  u s e d  (2 m g / k g )  d i d  
n o t  a l t e r  t h e  e l e c t r o e n c e p h a l o g r a m .  A l t h o u g h  o u r  r e s u l t s  
w i t h  t h e  l o w e r  d o s e  of A 1 T H C  do  n o t  c o n f i r m  t h e  r e s u l t s  
o b t a i n e d  b y  HOCKMA~ e t  al.  ~~ a n d  t h e  r e a s o n s  for  t h i s  
m a y  be  t h e  d i f f e r e n t  a n i m a l  p r e p a r a t i o n s  u s e d  in  t h e  re-  
s p e c t i v e  s t u d i e s  or  d i f f e r e n c e s  in  t h e  p o t e n c y  of  t h e  T H C  
i s o m e r s ,  n o  c o n c l u s i o n s  c a n  be  d r a w n  b e f o r e  d e f i n i t i v e  
s t u d i e s  a r e  m a d e  o f  a m o r e  c o m p a r a t i v e  n a t u r e .  

T h e  d i f f e r e n t  e l e c t r o e n c e p h a l o g r a p h i c  r e s p o n s e s  i n d u c e d  
b y  t h e  z] 1 a n d  z]l(6) T H C  i s o m e r s  a r e  r e p r e s e n t e d  in  F i -  
g u r e s  1 -3 .  F o r  p u r p o s e s  of  c l a r i t y  a n d  r e p r o d u c i b i l i t y ,  re-  

p r e s e n t a t i v e  r e c o r d s  h a v e  b e e n  t a k e n  f r o m  a n i m a l s  w h i c h  
r e c e i v e d  t h e  20 m g / k g  d o s e  of  e a c h  i s o m e r .  I n  a g r e e m e n t  
w i t h  t h e  r e s u l t s  of  HOCKMAN e t  al. ~~ A t T H C  i n d u c e d  a 
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Fig. 2. Electroencephalographic records taken at 1, 16, 80 and 199 rain following the administration of 20 mg/kg A 1 (6) THC. C = control. 
Channels: 1. mesencephalic reticular formation; 2. right occipital cortex; 3. right sensorimotor cortical area; 4. right frontal cortex. 
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Fig. 3 a) and b). Electroencephalographie re- 
cords taken at 2,6, 17, 64, 118 and 135 min 
following administration of a mixture ot 10 mg] 
kg each of zJ 1 and z]l(s) THC. C = control. 
Channels: 1. mesencephalic reticular forma- 
tion; 2. right occipital cortex; 3. right sen- 
sorimotor cortical area; 4. right frontal cortex. 

C 2' post 6' 17' 
t,1 THC 11] rng/kg 

+ A ~(6) THO 10 mg/kg 

,_6sec., 

2 - , ~ ~ " ~  ~ ~ ~ ' 

C 64' 118' 135' 

t r iphas ic  e l ec t roencepha lograph ic  response.  As seen in 
F igures  i a) and  b), 1/3 to  I ra in  fol lowing the  a d m i n i s t r a t i o n  
of t he  20 m g / k g  dose, t he  e l ec t roencepha log ram shows a 
m a r k e d  arousa l  p a t t e r n  (decreased vol tage ,  increased fre- 
quency) .  A t  2 min,  one sees cor t ica l  s y n c h r o n i z a t i o n  follow- 
ed 3 m i n  l a t e r  b y  h igh  vo l t age  sp ik ing  ac t iv i ty .  These  tr i-  
phas ic  a l t e r a t i ons  c o n t i n u e d  t h r o u g h o u t  t he  d u r a t i o n  of 
t he  overa l l  effect  which  las ted  a p p r o x i m a t e l y  6 h. The  
a m p l i t u d e  of t h e  spikes,  however ,  decreased a t  4 h and  
c o n t i n u e d  to  do so un t i l  t h e  effect  subsided.  F igure  l b )  
shows t h e  a rousa l  p a t t e r n  in t e r spe r sed  w i t h  s ynch r onous  
wax ing  and  w a n i n g  spike ac t iv i ty .  The  s ignif icance of th i s  
e l ec t roencepha lograph ic  response  c a n n o t  be  p r e sen t l y  as- 
sessed in t e r m s  of b e h a v i o r a l  changes  p roduced  b y  t he  
20 m g / k g  dose o f / f  1 T H C  in the  cat .  

C o n t r a r y  to t h e  e l ec t roencepha lograph ic  response  in- 
duced  b y  z]l T H C  in  th i s  s tudy ,  and  to  t h a t  r epo r t ed  on  
cor t ical  a c t i v i t y  in  t he  r a b b i t  ~, b o t h  doses of zJl(6) THC 
(2 a n d  20 mg/kg)  i nduced  a m a r k e d  e lec t roencepha lo-  
g raph ic  depress ion  in t he  p r e s en t  s t u d y  (Figure 2). 1 ra in  
fol lowing 20 m g / k g  old1(6) THC, b o t h  t he  cor t ica l  a n d  re- 
t i cu la r  a c t i v i t y  show the  m a r k e d  s lowing in f r equency  a n d  
increased  vo l t age  p a t t e r n  i nd i ca t i ve  of a depressed  s ta te .  
The  cor t ica l  a c t i v i t y  r eve r t ed  to  n o r m a l  w i t h i n  11/2 h, 
whereas  t he  re t i cu la r  a c t i v i t y  r e t u r n e d  to n o r m a l  in a b o u t  
21/2 h. The  t o t a l  d u r a t i o n  of effect  of t he  20 m g / k g  dose 
of t he  ZJl(6) T H C  isomer  was m u c h  sho r t e r  t h a n  t h a t  of 
t he  ZJ 1 T H C  i somer  wh ich  h a d  been  p rev ious ly  a d m i n i s t -  
e red  in t he  same  q u a n t i t y .  

F igures  3 a) and  b) show t he  effect  of a c o m b i n e d  dose of 
10 m g / k g  of each  isomer.  As can  be  seen, w i t h i n  2 ra in  of 
admin i s t r a t i on ,  t he re  is a m a r k e d  s lowing in t he  f r equency  
of b o t h  t h e  cor t ica l  a n d  re t i cu la r  a c t i v i t y  a long  w i t h  a 
m a r k e d  increase  in vol tage .  A l t h o u g h  th i s  effect  is qual i -  
t a t i v e l y  s imi la r  to  t h e  effect  o b t a i n e d  w i t h  t he  20 m g / k g  
dose of z]l(6) THC,  i t  is n o t  q u a n t i t a t i v e l y  as large. Ap-  

p r o x i m a t e l y  1 h l a te r  (Figure 3b), 64 min) ,  w h e n  t he  effect  
of t h e  zJl(6) i somer  ha s  subs ided  (as a l r eady  ou t l ined  
above  and  in F igure  2), we obse rved  the  a rousa l  p a t t e r n  
a t t r i b u t a b l e  to  t he  d 1 T H C  isomer.  I n  addi t ion ,  s y n c h r o n y  
r e sembl ing  t h a t  i nduced  b y  t he  z] t T H C  isomer  was ob- 
served in th i s  expe r imen t ,  b u t  on ly  118 ra in  a f t e r  b o t h  iso- 
mers  h a d  been  a d m i n i s t e r e d  a n d  a t  a t i m e  w h e n  t he  d~(6) 
T t l C  effect  has  a p p a r e n t l y  subsided.  A t  th i s  dose ra t io  
(i.e. 50/50 of each  ofzJ 1 a n d d l ( 6 )  THC),  i t  appea r s  t h a t  t h e  
effects of t he  zJl(s) T H C  i somer  p r e d o m i n a t e  d u r i n g  t he  
f i rs t  hour .  

W e  real ize t h a t  t he  doses of zl 1 a n d  zJl(~) T H C  used in 
th i s  s t u d y  are well  a b o v e  t he  doses used b y  HOCI~MAN et  
al. 1~ and  in  excess of t he  a m o u n t s  used in h u m a n  s tu-  
dies s, 13,1~ to  induce  mi ld  to  ha l luc inogen ic  effects. How-  
ever, i t  is on ly  a t  these  la rger  pha rmaco log ica l  doses t h a t  
these  differences  are observed .  

The  differences  b e t w e e n  our  resu l t s  in t he  ca t  a n d  those  
of BICH•R and  MECI~OULAM 4 in t h e  r a b b i t  could be  ac- 
c o u n t a b l e  on  t h e  basis  of a species difference.  Since b o t h  
T H C  isomers  are r e p o r t e d l y  conve r t ed  to a n  ac t ive  hy-  
d r o x y - m e t a b o l i t e  ~5-18, i t  would  be  of g rea t  i n t e r e s t  to  de- 
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t e r m i n e  which  T H C  isomer,  if any,  t h e  h y d r o x y - m e t a b o -  
l i te  s i m u l t a t e s  in  i ts  e l ec t roencepha log raph ic  effects. 

LERNER a n d  ZEFFERT 19 r epo r t ed  t h a t  t he  r a t io  of A4(6) 
THC/z] 4 T H C  found  in f resh  Mexican  m a r i h u a n a  was 
0.4/99.6, whereas  in  older  s a m p l e s  of ha s h i s h  19 a n d  in 
M a r y l a n d  m a r i h u a n a  s0 t he  Z]1(6) T H C  isomer  r ep re sen t ed  
10% of t he  ac t ive  T H C  fract ion.  I n  t he  l igh t  of th i s  evi- 
dence  and  t he  d i f f e ren t  e l ec t roencepha log raph ic  responses  
i nduced  b y  t h e  z] 1 a n d  zJl(~) isomers,  t he  r a t io  of zJ 4 to  
zJl(~) T H C  m a y  be  a necessa ry  fac to r  to  t a k e  in to  accoun t  
w h e n  assessing t he  behav io ra l ,  pha r m aco l og i ca l  a n d  clini- 
cal  effects of m a r i h u a n a  in an i m a l s  a n d  man21. 

B ien  que  le Z] 1 a ins i  que  le As(a) t 6 t r a h y d r o c a n n a b i n o l  
61event le seuil  de la f o r m a t i o n  r6 t icu la i re  chez le chat ,  les 
r6ponses  61ec t roenc6pha lographiques  fournies  p a r  ces com- 
pos6s son t  d is t inc tes .  I1 t a u t  consid6rer  ces d i f%rences  

d a n s  l ' 6va lua t i on  p h a r m a c o l o g i q u e  et  c l in ique des effets 
de m a r i h u a n a  chez l ' h o m m e  et  chez des a n i m a u x .  
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lO-Methoxyergo l ine  Der ivat ives  as a - A d r e n e r g i c  

N a t u r a l  ergot  a lka lo ids  possess va r ious  pha r m aco l og i ca l  
ac t ions  a n d  a m o n g  t h e m  a s t rong  a l p h a  ad renerg ic  
b lock ing  ac t iv i tym~.  H y d r o g e n a t i o n  of e r g o t a m i n e  and  
e rgo tox ine  yields  drugs  w i t h  e n h a n c e d  ad r eno l y t i c  a c t i v i t y  
and  reduced  tox ic i ty ,  how eve r  t h e  spec i f i ty  of ac t ion  0I 
these  c o m p o u n d s  is st i l l  unsa t i s f ac to ry .  Fo r  i n s t ance  
d ihydroe rgo tox ine ,  a c o m b i n a t i o n  of d ihydroergocr i s t ine ,  
d i h y d r o e r g o c r y p t i n e  a n d  d ihyd roe rgoco rn ine  in equa l  
p ropor t ions ,  has  a c e n t r a l  b lood  pressure  depress ing  
a c t i v i t y  a n d  a l a t e n t  va s ocons t r i c t o r  ac t ion  b e c o m i n g  
man i f e s t  in  sp ina l  ca ts  w h e n  t h e  de s t r uc t i on  of t he  m e d u l l a  
o b l o n g a t a  p r e v e n t s  i ts  c en t r a l  h y p o t e n s i v e  effect4. 
F u r t h e r m o r e  in  dogs, th i s  d rug  is a powerfu l  emet i c  a g e n t  
a t  i.v. doses close to those  found  to b lock  t he  a l p h a  recep- 
to rs  5. 

A l t h o u g h  mod i f i ca t ions  of t he  ergol ine nuc leus  are 
k n o w n  to a l t e r  t h e  p ha r m aco l og i ca l  prof i le  of t he  ergot  
a lka lo ids  2, m o s t  of t he  c o m p o u n d s  so far  r epo r t ed  are 
s u b s t i t u t e d  amides  of lysergic  acid. I n  o rder  to  o b t a i n  
more  specific pha rmaco l og i ca l  agen t s  and,  no t ab ly ,  a more  
specific a l p h a  adrenerg ic  b lock ing  agent ,  we h a v e  sub-  
jected,  in  t he  las t  years ,  b o t h  t he  ergol ine  nuc leus  and  t h e  
amide  l inkage  to a series of chemica l  modif icat ions6,% 
In  t h e  course of t h i s  work  we h a v e  e x a m i n e d  var ious  es ters  
of 1 - m e t h y l d i h y d r o l y s e r g o l  (I)S and,  a m o n g  t h e m ,  t he  
b e n z o a t e  (No. 1) a n d  t h e  n i c o t i n a t e  (No. 2) were found  to  
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h a v e  a c e r t a i n  ad reno ly t i c  ac t iv i ty .  The  co r re spond ing  
esters  of 1 - m e t h y l - 1 0 g - m e t o x y d i h y d r o l y s e r g o l  (II)  9 were 
n e x t  i n v e s t i g a t e d  (No. 3 a n d  4). The  n i c o t i n a t e  (No. 4) 
was  found  to  be  r e m a r k a b l y  act ive ,  whereas  t he  p ico l ina te  
(No. 5), t h e  i son ico t ina t e  (No. 6) and  3 -py r idy lace t a t e  
(No. 7) were p rac t i ca l l y  devo id  of ad reno ly t i c  ac t iv i ty .  
On t he  bas is  of these  resul ts ,  a series of n ico t in ic  es ters  
bea r i ng  var ious  s u b s t i t u e n t s  in  t he  py r id ine  nuc leus  were 
synthes ized .  The  phys ico -chemica l  d a t a  a n d  t he  biological  
ac t iv i t i e s  of t he  c o m p o u n d s  I V  so far  syn thes i zed  are 
r e p o r t e d  in t he  t a b l e  10. 

Chemistry. R e d u c t i o n  of t h e  es ter  I I I  n w i t h  a n  excess of 
LiA1H 4 in t e t r a h y d r o f u r a n  a f forded  10 ~ - m e t h o x y d i h y d r o -  
lysergol,  m.p.  225-227 ~ (Anal. Calcd. for C17H~2NIO~: 
C 71.3 ; H 7.7 %. F o u n d  C 71.2 ; H 8.0 % ) wh ich  was m e t h y l -  
a t ed  w i t h  CHaI and  K N H  2 in liq. NHal~ to  give I I ,  m.p.  
212-214 ~ Ea]~)~ ~ (c 0.5, pyr id ine) .  The  esters  were 
p r e p a r e d  b y  c o n d e n s a t i o n  of I I  w i t h  a n  excess of acyl  
ch lor ide  in p y r i d i n e :  comp.  No. 19 was o b t a i n e d  b y  reac-  
t i on  of I I  (1 mol) w i t h  5 -ca rboxamidon ico t in i c  acid ~ 
(2 tool) in pyr id ine ,  in  t he  p resence  of d icyc lohexy lca rbo-  
d i imide  (2 mol) (24 h, r oom t emp)  14. 

Pharmacology. The  d a t a  r epo r t ed  in t he  T a b l e  show 
t h a t  a m o n g  t h e  p y r i d y l  ca rboxy l i c  es ters  of 1 -methy l -  
10 a -me thoxyd ihyd ro ly se rgo l ,  t h e  n ico t ina tes ,  a n d  n o t a b l y  

1 Ergoline derivatives. Note X, Note IX : W. BARBIERI, L. BERNARDI, 
G. BoslslO and A. TEMPERILLI, Tetrahedron 25, 2401 (1969). 
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dam 1959) pag. 117. 
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(1954). 
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