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significant central dopaminergic activity, The potent and 
specific renal vasodilator effects of this coumpound suggest 
that it might be useful in reversing the increased renal 
vascular resistance seen in many hypertensive subjects. In 
addition, it could be of utility in other disease states in 
which renal ischemia is a prominent component. 
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6- (Phenyl t hio) -S ubstit uted 
2,3,4,5-Tetrahydro-1 H-3-benzazepines, a Novel 
Class of Dopamine Receptor Antagonists and 
Neuroleptics 

Sir: 
Although the activity of antipsychotic agents is generally 

associated with their influence on dopaminergic neurons,’ 
their structural relationship2 to the neurotransmitter is not 
readily a ~ p a r e n t . ~  In this communication we describe a 
novel class of dopamine receptor antagonists and neuro- 
leptics, 2,3,4,5-tetrahydro-7,8-dihydroxy-6-(phenylthio)- 
lH-3-benzazepines, e.g., 1 (SK&F 83742), that clearly in- 
corporate the structure of dopamine within their molecular 
framework. 
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These agents were identified in an extensive study of 
relatives of 2,3,4,5-tetrahydr0-7,8-dihydroxy-l-phenyl-lH- 
3-benzazepine (2, SK&F 38393), a potent agonist of both 
central4 and peripheral5 dopamine receptors. According 
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to a recent subclassification6 of central dopamine receptors, 
2 is selective for the D-1 subtype. Conformationally, 2 
differs from most dopamine receptor agonists which are 
analogues of dopamine constrained in an extended (anti, 
trans) The tetrahydroazepine ring of 2, although 
allowing considerable flexibility, imparts some conforma- 
tional restraints. Thus, the spatial relationship of the 
nitrogen atom and the fused aromatic ring of 2 can vary 
from a nearly folded (fully eclipsed, cis) orientationlo to 
a partially eclipsed (anticlinal) one; however, the extended 
(trans) form is prohibited.’l This uniqueness, coupled 
with the partial agonism exhibited by 2 in stimulating 
adenylate cyclase,4 prompted our investigation of related 
structures to identify potentially novel and selective dop- 
amine receptor agonists and antagonists. Preliminary 
accounts of these studies are presented here and in the 
preceding communication.12 

6-(Phenylthiol-substituted benzazepines were prepared 
as outlined in Scheme I.13 Oxidation of 3a14 and 3b (ob- 
tained from the corresponding dimeth~xybenzazepine’~ by 
refluxing in 48% aqueous HBr, 47% yield, mp 230-233 “C, 
after recrystallization from MeOH-Et20) with 2,3-di- 
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Table I. Dopamine Antagonist and Neuroleptic Actions 
dopamine-sensitive adenylate 

cyclase blockadea avoidance acquisition, rat catalepsy 
naive rats: b , c  ED,,, production:c,d ED,,, 

compd IC,,, M Ki, M mgikg ip w i k g  ip 
1 2.4 X 10.' 2.2 x 10-8 0.5 (0.3-1.0) 5.6 (3.6-16.0) 
5 2.7 x l o - 6  2.5  X 10.- 4.9 ( 1.7-20.1)e 64.6 (47  .O-113.1) 
6 3.6 x 10.' 3.3 x 0.08 (0.03-2.0) 3.0 (1.0-8.1) 
chlorpromazine 1 . 3  x 10.' 1.18 X 10.' 1.5 (0.7-2.8) 4.2 (2.4-7.6) 

a Obtained by a l i t e r a t ~ r e ' ~ , ~ ~  procedure. Obtained by a literaturez2 procedure. Least-squares regression analysis was 
used to  calculate ED,, values, and the 95% confidence limits (in parentheses) were computed using Feiller's theorem (D. J. 
Finney, "Probit Analysis", Cambridge University Press, Cambridge, 1952; D. J. Finney, "Statistical Methods in Biological 
Assay", Hafner Publishing Co., New York, 1952).  Obtained by a literaturez3 procedure. e ED,, = 2.1 (0.7-9.8) mg/kg sc. 

Table 11. Selective Antagonism of the Renal 
Vasodilator Activity of Dopamine by 1 (300 pg/kg, iv) 

renal vascular resistance, 
% change dose, 

agonist pg/kg, iv control treated 
dopamine 0.3 - 8 t  2' +4 t 2b 

bradykinin 3.0 -14 i 3 -19  t 3 
15.0 - 3 0 +  4 -37  i 4 

Mean response plus or  minus standard error of four 

3.0 -27  i 8 + 8  ?; q b  

dogs. 
trol response ( p  < 0.05). 

chloro-5,6-dicyano-l,4-benzoquinone (DDQ) in MeOH 
under Nz gave 4a and 4b as crystalline precipitates that 
were used without purification. These dione hydrobromide 
salts were added in portions to a MeOH solution of an 
excess of thiophenol to give 60% of 5, mp 125-128 O C  

(EtOH-Etz0),15 and a quantiative yield of 1, mp 116-118 
"C dec (MeOH-Et20).16 Treatment of an aqueous solu- 
tion of 1, containing about 0.1 g of ascorbic acid, with NH, 
(pH 7.0) gave the base, mp 174-175 "C (MeOH-EtOAc). 
Addition of HC1 to a solution of the base in MeOH af- 
forded the HCl salt, mp 232-233 "C. Oxidation of this salt 
with DDQ gave a dione, which was treated with HCl to give 
a mixture from which 6 was isolated by MeCN trituration 
followed by liberation of the base (as described for 1) and 
recrystallization (MeOH-EtOAc), mp 173-174 "C (13% 
yield). 

Potential dopamine receptor antagonist activityl7Ja was 
measured in a test for inhibition of dopamine stimulation 
of rat striatal adenylate c y ~ l a s e . ' ~ ~ ~  Neuroleptic activityz1 
was evaluated in tests for blockade of avoidance acquisi- 
tion22 and production of catalepsyz3 in rats. Results of 
these studies are tabulated in Table I. As indicated, 5 was 
slightly less potent than chlorpromazine in blocking both 

Statistically significant from corresponding con- 
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(21) P. Worms and K. G. Lloyd, Pharmacol. Ther., 5 ,  445 (1979). 
(22) A. B. Davidson and E. Weidley, Life Sci., 18, 1279 (1976). 
(23) P. Setler, H. Sarau, and G. McKenzie, Eur. J .  Pharmacol., 39, 

117 (1976). 

adenylate cyclase and avoidance acquisition. The N -  
methyl derivative 1 was strikingly more potent in both 
tests. The chloro-substituted derivative 6 was less potent 
than 1 in the adenylate cyclase test; however, it was more 
effective in the avoidance acquisition test. Potency of the 
neuroleptic benzazepines, 1,5, and 6, was relatively greater 
in the avoidance procedure than for the induction of ca- 
talepsy (see Table I). Potency in the latter test generally 
parallels production of extrapyramidal ~yrnptoms.~~J '~ 

Selective peripheral dopamine receptor antagonist ac- 
tivity, of utility for definition of the receptor system,% was 
established for 1. Administration of 100-300 rg/kg an- 
tagonized the renal vasodilator activity of dopamine2' in 
a dose-related manner. This antagonism was selective. 
Comparable decreases in renal vascular resistance pro- 
duced by bradykinin were not similarly affected (Table 11). 
Moreover, treatment with 1 did not result in large alter- 
ations of base-line hemodynamics, indicating that its in- 
hibitory effect on renal vascular responses to dopamine 
was not the result of physiological antagonism. 

The results presented here and in the preceding com- 
municationlZ clearly indicate that the partial agonism 
displayed by 2 can be separated by suitable structural 
modification to yield potent and selective agonists and 
antagonists which retain the catecholamine moiety of the 
natural agonist, dopamine. 
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artificially ventilated with room air. Catheters were placed in 
a carotid artery and femoral vein for measurement of arterial 
blood pressure and iv administration of drug solutions, re- 
spectively. Blood flow to one kidney was monitored electro- 
magnetically. Renal vascular resistance was calculated as the 
ratio of pressure/flow. 
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