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ethylamine side chain is maximally extended - a pre
requisite for sympathomimetic activity. In one of the 
molecules the plane of the side chain was found to be 
nearly normal (88.41

0
) to the plane of the ring and 

therefore in very good agreement with the characteris
tic value, and the corresponding value obtained for the 
other molecule is also within the permissible range. The 
nitrogen atom in the maximally extended side chain of 
each molecule was observed to be at a distance of 5 R 
from the centre of the aromatic ring and in very close 
agreement with that obtained for most sympathomimetic 
amines. This nitrogen also acquires the characteristic 
positive charge since the bond features clearly suggest 
that the positive charge due to protonation is delocal
ised evenly over the amino groups. The 3-D packing of 
the molecules clearlY reveal the formation of hydro'
phobic and hydrophilic zones in consonence with that 
observed for many sympathomimetic compounds. However, 
the characteristic tetrahedral nitrogen is not present 
here. An assay of this compound for sympathomimetic 
activity might therefore be able to assess the role 
played.by the tetrahedral configuration of nitrogen 
in a sympathomimetic drug. 

03.1-3 STRUCTURAL STUDIES OF INHIBITORS OF ANGIOTEN-
SIN CONVERTING ENZYME. Alice Vrielink and Penelope W. 
Codding, Departments of Chemlstry and bf Pharmacology 
and Therapeutics, University of Calgary, Calgary, Alberta, 
T2N IN4, Canada. 

Angiotensin converting enzyme (ACE) is a physiologically 
important enzyme in the regulation of blood pressure. 
The enzyme converts the decapeptide,angiotensin I to the 
octapeptide, angiotensin II (Ang II). Ang II acts in a 
number of different ways to increase blood pressure. One 
treatment for hypertension could be to block ACE ~iith a 
competitive inhibitor thus lowering levels of the hyper
tensive peptide, Ang II. 

Based on the similarities found between ACE and the well
characterized enzyme carboxypeptidase A, Ondetti and co
workers (Science (1977) 196, 441) have postulated an ac
tive site model for ACE and have designed a therapeutic 
inhibitor, captopril (2-D-methyl-3-mercaptopropanoyl-L
proline). Recently, Kim and coworkers (J. Med. Chem. 
(1983) 26, 394) have found that the addition of a hydro
phobic group to the captopril skeleton increased inhibi
tory potency. They suggest that the ACE active site 
has a hydrophobic pocket. 

The structure of one of Kim's compounds, 5,S-1-[3-(ben
zoylthio)-2-methyl-l-oxopropylJ-indoline-2-carboxylic 
acid (1) has been determined to probe the conformational 
effect~ of the addition of a hydrophobic group. 
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A comparison of this structure to captopril (Fujinaga 
and James, Acta Crystallogr (1980) B36, 3196) reveals 
some striking differences in conformation. In capto
pril the amide carbonyl points toward the carboxylic 
acid function while in ~ the orientation is the oppo
site: a trans amide. Another difference arises in the 
conformation of the thio-oxopropl side chain; the 
C-C-C-S torsion angle is -170.6° in captopril and _62.7° 
in~. Therefore, in ~ the side chain is folded to 
bring the S atom withln 3.3 A of the amide carbonyl 
oxygen atom. This distance is 4.7 A in captopril. The 
active site model postulates a binding site for each of 
these atoms (S and 0) and must be reconciled with these 
conformational differences. 

Crystal data: C2oH19N04S, P212121, a = 7.447(2), b 
11.423(2), c = 21.809(6)A, Z = 4, Px = 1.368, T = 
-100(5)OC. 
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03.1-4 DIPYRIDAMOLE: A FLEXIBLE MOLECULE WITH 
AFFINITY FOR t10RE THAN ONE RECEPTOR. Penelope H. 
Codding and Joanita Jakana, Departments of Chemistry and 
of pharmacology and Therapeutics, University of Calgary", 
Calgary, Alberta, T2N IN4, Canada. 

Nucleoside transport inhibitors act to potentiate the 
hypotensive and vasodilatory actions of adenosine by 
preventing the uptake of adenosine into the cells. 
Molecules like dipyridamole, lidoflazine and papaverine 
bind competitively to the nucleoside binding site and 
inhibit the high-affinity uptake system. The structural 
analysis of dipyridamole was undertaken to identify the 
features in these inhibitors that are in common with 
adenosine. Comparisons of lidoflazine, papaverine and 
dipyridamole with adenosine will be presented to map out 
a composite nucleoside transport binding site. 

Dipyridamole can also mimic another bioactive compound; 
it has high affinity for benzodiazepine binding sites 
(L.P. Davies, et al., Life Sci (1980) 26, 1089-1095). 
A.S. Clanachan and co-workers (BiochemlPharmacol (1983) 
32, 1229-1235) have found that benzodiazepines lnhibit 
nucleoside-transport and the binding of transport inhib
itors like dipyridamole. The order of potencies of the 
benzodiazepines for transport inhibition differs from 
that for anxiolytic effect, confirming that these are 
two separate receptor systems. Current benzodiazepine 
receptor site models will be analyzed for an explanation 
of the affinity of dipyridamole for these receptors. 

The diversity shown in the activity of dipyridamole is 
also shown in the crystal structure. The compound 
(C24H40Ns04) crystallizes in space group Pc at -100(5)OC 
with two molecules in the asymmetric unit and a = 
11.233(2), Q = 11.116(1), ~ = 20.563(I)A, S = 104.45(2)°. 
The two unique molecules differ in the conformations of 


