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The neurotransmit ter  noradrenal ine (NA) i s  a f l e x i b l e  molecule t ha t  can e x i s t  i n  
a number o f  conformational forms. I n  order t o  study the conformational require-  
ments f o r  the i n t e r a c t i o n  o f  NA a t  a2-receptors, we have synthesised a ser ies o f  
subs t i t u ted  exo-(I) and endo-(2) -aminobenzonorbornenes (11) which are s t ruc tu r -  
a l l y  r i g i d  molecules and which provide s p a t i a l  approximations o f  the a n t i  (111) 
and gauche (N) forms o f  the NA molecule. A determinat ion o f  adrenergic 
a c t i v i t i e s  o f  these compounds i s  o f  p a r t i c u l a r  i n t e r e s t  s ince they a l so  represent 
r i g i d  analogues o f  the potent  a2-adrenoceptor agoni s t  ~(N,N-dimethyl  )6,7-di hydro- 
xy-amino-tetra I i ne ( T ~ 9 9 ;  Hicks & Cannon 1980). Compounds I a - c  and I I a - c  were 
prepared from 6.7-dimethoxybenzonorbornene, u t i l i z i n g  s tereo s p e c i f i c  synthet ic  
routes, described f o r  the aromatic unsubst i tu ted  compounds t o  the exo- and endo- 
ser ies  (Burn e t  a1 1980). 
Compounds were tes ted f o r  a2-adrenoceptor agonist  a c t i v i t y  i n  the s t imu la ted 
guinea-pig i leum i n  v i t r o  and i n  the p i t hed  r a t  p repara t ion  i n  v i v o  as vasocon- 
s t r i c t o r  agents (Table I ) .  I n  the guinea-pig i leum the pA2 f o r  rauwolscine 
aga ins t  I b  o r  TL99 was s i m i l a r ,  7.52 (7.26-7.78) and 8.06 (7.53-8.59) respect- 
i v e l y ,  and ind ica tes  tha t  these agonists ac t  a t  the same receptor. This study 
suggests t h a t  a f u l l y  extended conformation o f  NA i s  necessary f o r  ap-adreno- 
ceptor  i n te rac t i on .  I n t e r e s t i n g  d i f f e rences  i n  agonist  a c t i v i t y  are shown f o r  
N-subst i tuted de r i va t i ves  o f  exo-amines I a - I c .  

Table 1 .  Agonist potencies o f  N-subst i tu ted  2-aminobenzonobornenes 

+ 
Agon i s t  guinea-pig i leum I C S 0  (VH) p i t h e d  r a t  ECsO (pg/kg) 

TL99 0.03 (0.02 - 0.04) 1.68 (1.37 - 1.99) 
I a >52* 272 (209 - 354) 

b 14 (9  - 21) 175 (117 - 263) 
c 21 (12 - 37) 2722 (2187 - 3388) 

I1 a-c i nac t i ve  228-261 i n a c t i v e  20,000 

IC50 = 509 i n h i b i t i o n  o f  s t imu la t ion . ,  EC50 = 50 mmHg r i s e  i n  D i a s t o l i c  B.P., 
n = 4-9, t propranolol  t reated,  * >52 pM causes c o n t r a c t i l e  e f f e c t s .  
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