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compound alone. This develops fully within 6 to 10 
min. after which time the increase in absorbance is 
very slow. The only exception was the N-methyl- 
benzoyl-ll.-granatoliiie, where the complex starts to 
disappear slightly after about 15 min and, probably due 
to fast iecondary reactions, the absorbance decreases. 

Other interesting phenomena, some photochemical in 
nature, were also observed and will be discussed in a 
future paper, bince they shed light on the whole redox 
reaction of which the CT is only the first step. 

Our results are 4howi in Table I and are compared 
to pharmacological data,4 most notably to the behav- 
ioral disturbance index (BDI). This is a composite of 
activity cage, s\\-ini maze, and “peak” test results. 
The anticholinergic activity, as given by Gabel and 
A b ~ o d , ~  does n u t  yeeni to be of great significance since 
it shows poor correlation with stereochemical considera- 
tions, BDI valueh, arid also our own data. 
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Figiire 1.-Coirelation of behavior disturbance index (BIII)  
whh complex stability conhtant (Kav) .  
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Figiire %.-Correlation of behavioral disturbance index (BDI) 
with quaternizat>ion rate constant. 
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The CT complex stability constants show a reason- 
able semiquantitative agreement with the BDI, with 
two notable exceptions : the value for benzoyloxy- 
quinuclidine is the lowest in the series instead of being 
the highest, and the 9-granatoline ester and benzoyl- 
tropine are in a slightly reversed order if compared to 
the sequence established on the basis of BDI data. 

The reason for the first discrepancy could be the in- 
creased rate of secondary ionic reactions in the rela- 
tively polar solvent. We have some indications on the 
high rate of these reactions. Since this uses up the 
primary CT complex, the apparent stability constant 
may seem lower than it really is. This argument is 
strengthened by the extremely high quaternization 
rate constant (which is in a reasonably good agreement 
with literature data) . lo  The second slight deviation 
from the order of activities established by Gabel and 
Abood is corroborated by quaternization rate data in 
a rather striking way. 

The correlation of CT complex stability constants 
and quaternization rates with BDI is shown graphically 
in Figures 1 and 2 .  The deviation from strict linearity 
could probably be explained by two factors. First of 
all, we compare a very complex biological system (BDI) 
with a model chemical reaction, which may be an over- 
simplification. Secondly, Gabel and Abood used ben- 
zilic acid esters, byhereas we used benzoates. However, 
we set out to investigate the “availability” of the non- 
bonding electron pair on the heteroatom. Since only 
the carbonyl part but not the aryl groups of the ester 
can interact with the electron pair, as already pointed 
out by Gabel and A b ~ o d , ~  the exact nature of the acyl 
part may be neglected justifiably in model systems, as 
long as any ester carbonyl is present and no adsorption 
or receptor fitting is involved (where size, shape, and 
hydrophobic interactions may play a role). 

I t  may be concluded that the availability of the non- 
bonding electron pair of heterocyclic amino esters, 
measured by CT complex formation and quaterniza- 
tion rate studies, correlates quite well with established 
psychotropic activities, as far as the present series is 
concerned. The attractive hypothesis of Gabel and 
Abood could therefore be upheld in the light of our 
studies in molecular pharmacology. 
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