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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  
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dam 1959) pag. 117. 
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7 G. B. FREGNAN and A. H. GLASSER, Experientia 2d, 150 (1968). 
8 L. BERNARDI and O. GOFFREDO, USP No. 3,236,852 (to Farmaeeu- 

tiei Italia). 
9 L. BERNARDI, G. BosIsIO and O. GOFFREDO, USP No. 3,228,943 (to 

Farmaeeutiei Italia). 
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Compound R 
No. 

R'  Formula m.p. 

Alpha-adrenergie blockade Anti-5-HT 

In vitro ~ In vivo ~ In vitro ~ 
Relative activity ED~o Relative 
Ergotamine = 100 mg/kg i.v. activity 

LSDe~= 100 

1 H 
2 H 
3 CHsO 
4 CHaO 
5 CHsO 
6 CHsO 
7 CHsO 
8 CHsO 
9 CHsO 

10 CH~O 
11 CH~O 
12 CHaO 
13 CH~O 
14 CH~O 
15 CH~O 
16 CH~O 
17 CHsO 
18 CH~O 
19 CHaO 
20 CH~O 
Dihydroergotoxine 
Dihydroergocryptine 

Benzoyi C24H26N202 141-143 ~ 70 --  < 3 
Nicotinoyl C2aH~sNaO 2 142-144 ~ 120 0.3 10 
Benzoyl C25H2sNeOa 167-169 ~ 85 --  3 
Nicotinoyl Ci4H27N~O ~ 202-203 ~ 700 0.03 30 
Picolinoyl C24H27N303 150-151 ~ 14 > 1  --  
Isonicotinoyl C~4H27N30 ~ 162-1650 28 > 1  
3-Pyridylacetyl C25H~gN~O a amorphous ~ 14 > 1 2 
6-Methylnicotinoy] C25H29NaO ~ 152-154 ~ 60 --  100 
6-t.Butylnicotinoyl C.2sH35N303 136-138 ~ < 7  - -  <30  
2, 4-Dimethylnieotinoyl C2,HalN303 amorphous a 70 30 
2, 6-Dim ethyl-4-methoxynicotinoyl C~H~3NaO 4 amorphous ~ 14 - -  30 
6-Methyl-2,4-dichloronicotinoyI C2~H27Cl~N~O~ 177-179 ~ 25 - -  30 
5, 6-Dichloronicotinoyl C~H~CI~N~O~ 156 158 ~ 40 - -  10 
6-Chloronicotinoyl C~H2~C1N~O z 165-167 ~ 40 --  10 
2-Chloronicotinoyl Ce~He~C1N, O~ 126-129 ~ 140 0.1 15 
5-Chloronicotinoyl C o4H~C1N~O ~ 127-128 ~ 3500 0.02 5 
5-Fluoronicotinoyi C oaHe~FN~Os 122-124 ~ 1400 0.02 --  
5-IodonicotinoyI C~aH~IN~O~ 141-1430 7000 0.05 2 
5-Carboxamidonicotinoyi C~H2sN404 138-140 ~ 140 0.02 10 
5-Bromonicotinoyl C~H~BrN~O~ 136-138 ~ 7800 . " 0.02 10 

700 0.05 2 
700 0.05 2 

~Alpha-receptor blockade was determined against adrenaline on the isolated guinea-pig seminal veseicle and anti-5-HT (5-hydroxytryptamine) 
activity on the isolated rat uterus in artificial oestrus. Concentrations producing 50% inhibition of the spasmogenic effects of the agonists 
were estimated graphically for each antagonist, bAlpha-receptor blockade was determined in rats. EDs0 is the graphically estimated dose of 
antagonist protecting 50% of animals from the lethal effect of 0.2 mg/kg adrenaline, injected i.v. 5 min later. "Acid tartrate, m.p. 84-85 ~ 
aAcid oxalate dihydrate, m.p. 110 ~ ~Acid oxalate dihydrate, m.p. 130 ~ 

t h o s e  h a v i n g  a n  e l e c t r o n - w i t h d r a w i n g  g r o u p  in  p o s i t i o n  5, 
a r e  c h a r a c t e r i z e d  b y  a s t r o n g  a l p h a  a d r e n e r g i c  b l o c k i n g  
a c t i v i t y  w h i c h  is  n o t  a s s o c i a t e d  w i t h  a n t a g o n i s t i c  p r o p e r -  
t i e s  t o w a r d s  o t h e r  b i o g e n i c  a m i n e s  s u c h  as  5 - H T  or  h i s t -  
a m i n e .  T o  i n v e s t i g a t e  f u r t h e r  t h e  b i o l og i ca l  p ro f i l e  o f  
t h e s e  i n t e r e s t i n g  a n d  a p p a r e n t l y  spec i f i c  c o m p o u n d s ,  i t  
w a s  d e c i d e d  to  s e l ec t  c o m p .  No .  201~ for  a w i d e s p r e a d  
t e s t i n g  o n  d i f f e r e n t  f u n c t i o n a l  p a r a m e t e r s .  C o m p .  No .  20 
(as t a r t r a t e )  w a s  c h o s e n  o n  t h e  b a s i s  of  i t s  low t o x i c i t y  
(LDs0 i .v.  in  r a t s  = 72 m g / k g )  a n d  for  t h e  a b s e n c e  o f  a n y  
e m e t i c  e f f ec t  in  dogs .  I n  t h e s e  a n i m a l s  a n  i n t r a v e n o u s  
dose  of  1 m g / k g ,  w h i c h  is a b o u t  50 t i m e s  h i g h e r  t h a n  t h e  
EDs0  in  t h e  a d r e n a l i n e  m o r t a l i t y  t e s t ,  d i d  n o t  c a u s e  
v o m i t i n g ,  w h e r e a s  d i h y d r o e r g o t o x i n e  w a s  f o u n d  t o  be  
e m e t i c  a t  0.02 m g / k g  i .v .  C o m p .  No.  20 d i d  n o t  i n f l u e n c e  
s y s t e m i c  a r t e r i a l  b l o o d  p r e s s u r e  in  c o n s c i o u s  a n i m a l s  u p  
to  0.6 m g / k g  in  c a t s  a n d  in  d o g s ;  h o w e v e r ,  u n d e r  a n e s t h e -  
sia,  a m o d e r a t e  p r e s s u r e  fa l l  c o u l d  be  o b s e r v e d  w h e n  l ower  
d o s e s  (0 .05 -0 .15  m g / k g )  w e r e  i n j e c t e d  i .v.  

C o m p o u n d  No .  20 i n c r e a s e s  r e g i o n a l  b l o o d  f l ows  
f o l l o w i n g  b o t h  i n t r a - a r t e r i a l  a n d  i n t r a v e n o u s  a d m i n i s t r a -  
t i o n  t o  d o g s  w h i c h  w e r e  a n e s t h e t i z e d  a n d  p r e p a r e d  for  
r e c o r d i n g  b l o o d  f l ow  c h a n g e s .  S y s t e m i ~  a d m i n i s t r a t i o n  of  
m o d e r a t e l y  h y p o t e n s i v e  d o s e s  of  c o m p .  No .  20 i n c r e a s e  
t h e  t o t a l  f e m o r a l  b l o o d  f l ow  ( + 4 7 %  a t  50 p.g/kg i .v .) .  
I n t r a a r t e r i a l  d o s e s  as  low as  0 . 1 - 2  ~ g / k g  p r o d u c e  a v a s o -  
d i l a t a t i o n  in  t h e  m u s c l e - c u t a n e o u s  v a s c u l a r  d i s t r i c t s  of  
t h e  h i n d  l i m b  in  t h e  a b s e n c e  of  a n y  s y s t e m i c  e f fec t ,  a s  
s h o w n  b y  r e c o r d i n g  e i t h e r  t h e  t o t a l  f e m o r a l  b l o o d  f l ow  
w i t h  a n  e l e c t r o m a g n e t i c  f l o w - m e t e r ,  o r  t h e  p e r f u s i o n  
p r e s s u r e  in  h i n d  l i m b s  p e r f u s e d  a t  c o n s t a n t  v o l u m e .  
U s i n g  a s i m i l a r  p r o c e d u r e ,  B e n z i  e t  al. 16 f o u n d  t h a t  loca l  
a d m i n i s t r a t i o n  of c o m p .  No.  20 r e d u c e s  a l so  t h e  v a s c u l a r  
r e s i s t a n c e  a n d  i n c r e a s e s  t h e  c e r e b r a l  m e t a b o l i c  a c t i v i t i e s  

in  t h e  i s o l a t e d  in  s i t u  p e r f u s e d  c a n i n e  b r a i n .  C a r d i a c  
o u t p u t  m e a s u r e d  as  b l o o d  f l ow  t h r o u g h  t h e  a s c e n d i n g  
a o r t a  a s  we l l  a s  s t r o k e  v o l u m e  i n c r e a s e  m o d e r a t e l y  in  t h e  
r a n g e  of  d o s e s  f r o m  0.05 t o  0.5 m g / k g  i .v .  

I n  p i t h e d  r a t s  a n d  s p i n a l  c a t s  c o m p .  No .  20 h a s  no  
h y p e r t e n s i v e  a c t i v i t y  u p  to  2.5 m g / k g  i .v . ,  w h i l e  d e h y d r o -  
e r g o t o x i n e  a n d  d e h y d r o e r g o k r y p t i n e  i n c r e a s e  b l o o d  p r e s -  
s u r e  in  r a t s  a t  0 .100.5  m g / k g .  

I n  c o n c l u s i o n  a h i g h l y  spec i f i c  a l p h a - a d r e n e r g i c  b l o c k -  
i n g  a c t i v i t y  h a s  b e e n  f o u n d  a m o n g  a g r o u p  of  n e w  e r g o l i n e  
d e r i v a t i v e s :  t h e  f o r m e r  17 a n d  p r e s e n t  d a t a  s u g g e s t  t h e  
o p p o r t u n i t y  of  f u r t h e r  i n v e s t i g a t i o n s  in  b o t h  a n i m a l s  a n d  
m e n .  

Riassunto. V e n g o n o  d e s c r i t t e  Ie a t t i v i t ~  a d r e n o I i t i c h e  
di  u n a  n u o v a  c l a s se  di  d e r i v a t i  d e l l ' e r g o l i n a  di  f o r m u l a  
g e n e r a l e  IV .  U n o  di  q u e s t i  c o m p o s t i  (No. 20) ~ s t a t o  e sa -  
m i n a t o  s u  d i v e r s i  r e a t t ] v i  b io log ic i  c h e  h a n n o  m e s s o  in  
l uce  la  s u a  attivitS~ v a s o d i l a t a t r i c e  e a d r e n o l i t i c a  e l ' a s s e n z a  
di  attivitS~ i n d e s i d e r a t e  t i p i c h e  deg l i  a l ca lo id i  d e l l ' E r g o t .  
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