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Thirty-five new salts of amino ester derivatives of terpenoids have been synthe- 
sized and their influence on the level of arterial pressure has been investigated. 

A broad investigation of the biological activities of derivatives of terpenoids and 
their structural analogs has revealed among them a large number of compounds acting on the 
cardiovascular system. Thus, of norborane systems exhibiting an action on the cardiovas- 
cular system extensive studies have been made of norbornylalkylamines [1-3], the stereoiso- 
mers of 2-amino-3-phenylnorbornane [4], and derivatives of bicyclo[2.2.1]heptane in which 
a nitrogen atom is a component part of a spirocyclic system [5]. 

Particular interest is presented by amino esters containing a norbornane fragment in 
view of their considerable hypotensive action. Thus, amino esters of general formula (I) 
are known as substances considerably lowering the blood pressure. Their quaternary salts are 
ganglion-blockers. 
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Quaternary salts of amino esters of formula (II) have been synthesized and subjected 
to broad biological trials. Among them the methiodide of (lla) with n = 2 in which R2N 
is morpholine is a con~nercial preparation lowering the blood pressure. 

These facts induced us to investigate the action on the systemic arterial pressure 
of new salts of amino ester derivatives of terpenoids and their structural analogs that 
we had synthesized. 

The synthesis of the compounds was effected by the scheme: 

ROH-*R--OCOCH2CI  ~ R -  OCOCH2N(R,)a 

R- -OCOCHaN-- (R t ) ,X  
I 

R, 
where  X = I o r  C1; R 3 = H o r  CH3" N(R)2 = N(CH3)2, N(C2Hs)2,  N(C4Hg)=, m o r p h o l i n e ,  o r  p i p e r i -  
d i n e ;  and ROH = 2 - h y d r o x y m e t h y l b i c y c l o [ 2 . 2 . 1 ] h e p t - 5 - e n e  (A) ,  2 - h y d r o x e t h y l b i c y c l o [ 2 . 2 . 2 ] o c t -  
5 - e n e  (B) ,  i s o b o r n e o l  (C) ,  f e n c h o l  (D) ,  b o r n e o l  ( E ) , ;  c amphano l  (G) ,  o r  m e n t h o l  ( F ) .  The 
m e t h i o d i d e s  and h y d r o c h l o r i d e s  o f  t h e  compounds s y n t h e s i z e d  a r e  r e a d i l y  s o l u b l e  in  w a t e r  
and ethanol and are therefore convenient for biotesting. 

The characteristics of the compounds obtained are given in Table i. The structures 
of the substances were established with the aid of their IR, mass and Z3C NMR spectra and 
were confirmed by elementary analysis. 

According to laC NMR, in the norbornane, bicyclo[2.2.2]octane, borneol and fenchone 
derivatives the substituent at C 2 was present in the endo position, and in the isoborneol 
derivatives in the exo position. The menthol derivatives were individual isomers with the 
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TABLE i. Characteristics of the Compounds Synthesized and 
Their Action on the Level of Arterial Pressure 
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triequatorial position of the substituents. The camphanol derivatives were the 2-exo-6-exo 
isomers. The influence of the compounds synthesized on the arterial pressure was recorded 
in the common carotid artery in the usual way. The compounds were administered intra- 
venously, distilled water being used as the solvent. 

As can be seen from the results presented in Table I, among the amino ester salts the 
most active were isoborneol piperidino- and diethylaminoacetates ((XV) and (XVIII), respec- 
tively). The endo isomers of these compounds ((XXIV) and (Vl)) exhibited a similar, al- 
though somewhat less pronounced, action on the vascular system. Trials of the analogous 
derivatives of fenchol, isocamphanol, norborn-5-ene, and bicyclo[2.2.2]oct-5-ene did not 
reveal among them any substances appreciably affecting the arterial pressure. The results 
of the investigations are given in Table i. 

EXPERIMENTAL 

IR and I~C NMR spectra were taken on instruments and under conditions similar to those 
described previously [7]. The aminoacetates of the above-mentioned alcohols were synthesized 
by the procedure of [8]. 

The hydrochlorides of the aminoacetates were obtained by the passage of hydrogen chlo- 
ride through an ethereal solution of the corresponding amine. They were recrystallized 
from solution in ether-ethanol. 

The methiodides were obtained by heating equimolar amounts of the amines and methyl 
iodide in ethanol at 50-60°C for 1-2 h, followed by recrystallization from ethereal-ethanolic 
solution. 

The methanol and fenchol derivatives were optically active, [a]D 2° (ethanol): (XXXI) 
-51.184 ° (c 1.02); (XXXII) -37.96 ° (c 1.001); (XXXIII) -44.0 ° (c 1.09); (XXXIV) -34.8 ° 
(c 1.06); .(XXXV) -30.1 ° (c 1.6); (XX) +62.12 ° (c 0.999); (XXI) +64.82 ° (c 1.012); (XXII) 
+71.84 ° (c 0.998); (XXXIII) +84.12 ° (c 1.005). 

SUMMARY 

Thirty-five new salts of amino esters of terpenoids have been synthesized and their 
influence on the level of arterial pressure has been determined. 
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