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Communications to the Editor 

Separation of Potent Central and Renal Dopamine 
Agonist Activity in Substituted 
6-Chloro-2,3,4,5-tetrahydro-7,8-dihydroxy- l-phenyl- 
1 H-bbenzazepines 
Sir: 

An increasing body of experimental data supports the 
concept that dopamine is an important neurotransmitter 
and points to the existence of dopamine receptors in pe- 
ripheral and central nervous system Recent 
reports from our laboratories5 have described the unique 
dopaminergic profile of 1, 2,3,4,5-tetrahydro-7,8-di- 
hydroxy-l-phenyl-1H-3-benzazepine (SK&F 38393L6 In Hoq HO H 

1 
this communication we describe several new 3-benz- 
azepines, some of which show greatly enhanced specficity 
and potency in activating renal dopamine receptors and 
which, on peripheral administration to rats and dogs, 
produce little or no activation of central dopamine recep- 
tors. 

The preparation of the compounds of interest' is shown 
in Scheme I. Reduction of 2-chloro-3,4-dimethoxy- 
phenylacetonitrile8 with BzHG in THF gave 2-chloro- 
homoveratrylamine (2) (74%, HBr salt, mp 192-194 "C; 
trifluoroacetamide, mp 67.5-70 "C). Reaction of 2 with 
styrene oxide gave the amino alcohol 3 (mp 100-101 "C, 
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44% isolated yield). Cyclization of 3 with H2S04 in re- 
fluxing CF3COOH gave the benzazepine 4 (HC1 salt, mp 
243-244 "C, 85% yield), and treatment of 4 with BBr3 in 
CH2C12 gave the catechol 5 (HBr salt, mp 25!3-260 "C, 86% 
yield). 

The reaction of 4-methoxystyrene oxide with 2 gave the 
amino alcohol 6 in only 19% yield. In a better sequence, 
2 was heated with methyl 4-methoxymandelate to give the 
mandelamide 7, which was reduced without purification 
by B,H, in THF to give the amino alcohol 6 (mp 118.5-121 
"C, 68% yield). Cyclization of 6 with H$04 in CF3COOH 
at  25 "C gave 8 (mp 143.5-145 "C, 68% yield). Cleavage 
of the ether groups of 8 using BBr3 in CH2CI2 gave the 
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Table I. Dopamine Agonist Activity 

Communications to the Editor 

renal vasodilator activity 
selectivity ratios central dopaminergic activityg,h 

rat striatal 
adenylate contralateral rotation 

in lesioned rat 
IVR MABP 

ED,, a v m a x  (ED,)/ (ED,,)/ 
J R V R ,  % RVR RVR HR (ED,,)/ cyclase: 

compd" bg/kg iv J R V R  (ED,,) (ED,,) RVR (ED,,) RD,,,, mg/kg ip RD,,,, pg/rat ic EC,,, iM 

0.7 0.18 8 x 1 ( S K & F  3 1 b ( 3 ) f  1 9  1 5  10  

dopamine 2.7 ( 3 ) f  36 56 113  14 1 0.10c 3.5 x 

5 3 .5  ( 2 ) f  39 628 >1734 108 0.30 0.22 

38393) (0.5-1.0) (0.03-0.91) 

(0.08-1.3) 
1 x lo-@ 

(0.21-0.75) (0.07-1.55) 
1 2  d 10 mg/kg, I b g =  ca. 5 x 

9 (SK&F 0 . 3 ( 5 ) f  59 >6072 >6072 >6072 10mg/kg,e  0.5e 1.8 X loese 

Tested as the hydrobromide salt unless otherwise noted. Treated with 1 mg/kg ip 
tranylcypromine (monoamine oxidase inhibitor) 3 h before test. When tested in the usual protocol ( N  = 4), significant in- 
creases in renal and iliac resistance and blood pressure were seen. e Tested as the methanesulfonate salt. f Number of dogs 
used in test. 

1 3  i 4 turns 532 * 147 

82526) 14 i. 7 turns (0.4-0.8) 
Tested as the hydrochloride salt. 

See ref 5a for details of methodology. 95% confidence limits are indicated in parentheses below values. 

catechol 9 (HBr salt, mp 277 "C dec, 90% yield; CH3S03H 
salt, mp 274 "C dec). 

Reaction of 4-methoxystyrene oxide with homo- 
veratrylamine (10) gave the trimethoxy amino alcohol 11 
(mp 92 "C, 33% yield), which was converted directly to 
the trihydroxybenzazepine 12 by refluxing 48% HBr (HBr 
salt, mp 287-289 "C, 70% yield). 

Vasodilator activity was measured in anesthetized dogs 
surgically prepared for electromagnetic measurement of 
renal and iliac artery blood flows. Blood pressure was 
measured from the carotid artery, and drugs were infused 
into an antecubital vein. Heart rate was recorded by a 
cardiotachometer triggered by the electrocardiogram. 
Vascular resistance was calculated as the ratio of mean 
arterial blood pressure to mean blood flow. Cumulative 
dose-response data were obtained by infusing the drug at 
progressively increasing (usually threefold) concentrations, 
each dose level being infused for 5 min. The following 
changes were determined to be the minimum necessary for 
statistical significance (p = 0.95): renal vascular resistance 
(RVR), 16%; mean arterial blood pressure, &6%; iliac 
vascular resistance (IVR), f24%; and heart rate (HR), 
*9%. For comparison, the potency for each compound 
is expressed as the average minimum cumulative dose 
which decreases RVR by 15%. The maximum renal va- 
sodilator effect is expressed as the average maximum 
percent decrease in RVR attainable with the compound. 
The selectivity ratios are the separation between RVR- 
ED,, and doses producing (1) a 30% change in IVR, (2) 
a 20% increase in MABP, and (3) a 20% change in HR. 
The procedures and parameters used to evaluate the 
central dopaminergic activity are described in a previous 
report.5a 

A comparison of some of the effects of dopamine, SK&F 
38393, and the new benzazepines 5,9, and 12 on the renal 
vasculature and the central nervous system is shown in 
Table I. The 6-chloro analogue, 5,  is about nine times as 
potent as 1 and causes the same maximal decrease in renal 
vascular resistance as dopamine, in contrast to 1 which 
behaves as only a partial agonist in this sytem. Compound 
5 is equipotent to 1 and dopamine in causing contralateral 
rotation in the lesioned rat on intracaudal administration 
but, surprisingly, is 8 times more potent than 1 and 350 
times more potent than dopamine in stimulating rat 
striatal adenylate cyclase. 

The 4'-hydroxy analogue of 5, SK&F 82526 (9), is 100 
times more potent than 1 and 9 times more potent than 

dopamine as a renal vasodilator. I t  produces a maximal 
renal vasodilation which is 50% greater than the maximal 
renal vasodilation achievable with dopamine. In the face 
of very substantial dose-related decreases in renal vascular 
resistance with 9, it is noteworthy that as a consequence 
of the renal selectivity only very modest changes in mean 
arterial blood pressure and heart rate are seen. At  in- 
creased doses, 9 produces a very modest hypotension in 
contrast to the potent hypertensive effects of dopamine. 
Compound 9 is essentially inactive in the rat rotation test 
when administered intraperitoneally but is one-fifth as 
active as dopamine on intracaudal administration. Finally, 
9 is 190 times as potent as dopamine as a stimulant of rat 
striatal adenylate cyclase. The maximal stimulation was 
approximately 80% of that produced by 50 pM dopamine 
and at  near maximal stimulating concentrations was an- 
tagonized in a concentration-dependent manner by dop- 
amine antagonists such as haloperidol, chlorpromazine, and 
bulbocapnine. 

The 4'-hydroxy analogue of 1 (12), which lacks the 6- 
chloro substituent present in 9, is inactive as a renal va- 
sodilator a t  the doses tested. Although 12 produces sig- 
nificant contralateral rotation in the lesioned rat when 
administered intracaudally, it is not active when admin- 
istered intraperitoneally. 

It seems clear that the unusual renal vasodilator activity 
of 9 is the result of the unique contribution of both the 
6-chloro and the 4'-hydroxy substituents. One might 
speculate that the 6-chloro substituent enhances binding 
at the receptor in a conformation which induces maximum 
activation of the renal receptor. Alternatively one may 
speculate that the 4'-hydroxy group enhances polarity 
which decreases entry into lipophilic drug compartments 
and thus promotes higher concentration in the kidney. 
Some potent dopamine antagonists in related benzazepines 
are discussed in an accompanying communication from our 
laborat~ries.~ 

The data presented in Table I suggest that 9 is a potent 
adenylate cyclase mediated dopamine agonist which does 
not cross the blood-brain barrier and thus does not exert 

(9) C. Kaiser, Fadia E. Ali, William E. Bondinell, Martin Brenner, 
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Ross, Nelson C. F. Yim, Charles L. Zirkle, Richard A. Hahn, 
Henry M. Sarau, Paulette E. Setler, and Joe R. Wardell, Jr., 
J. Med. Chem., 23, following communication in this issue 
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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. 

HO ” G C H 3  \ H O  \ 
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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 

(1) S. H. Snyder, Am. J. Psychiatry, 133, 197 (1976). 
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clamol, however, is the dopamine framework obvious. 
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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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