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of the solveut and the TL,O formed], the appropriately substitnted
2-aminophenol (2.03 moles), and either #-BuOH or n-AmOll
(500 mil) were heated together.  When the tempernture renched
approximately 100° Cu powder (1.0 g) was added, and the
reaction mixture was refluxed for 30 min,  After cooling, Nu-
HCO; (25 g) and n saturated solution of Nal1CO; (250 ml) was
added followed by steam distilatiop mntil all organic solvent
wis removed,  The dark residual nerterial was filtered and the
filtrate wax acidified with 6 N HCL A dark preeipitate was
formed.  This mixture was heated to approximately 60° and the
dark =olid wax filtered from the hot agueous acidic <n=peusion,
wished (H,0), dissolved in EtOH, and passed throngh a charcoanl
columr to remove most of the color.  After removal of the
FAOTI and extracting with Cille, the products (Ila-d} were of
sutficient purity to be carried on to the lactonization step.

Dibenz|b,e|[1,4]oxazepin-11(5H)-one (Ia).—N-(2-lydroxy-
phenyianthranilic acid (0.009 mole, 2.0 g), p-tolnenesulfonic acid
(0.5 g), and Phle (200 ml) were refiuxed together under Na with
the H,O formed being collected in a1 Dean-Stark receiver.  After
the theoretical amount of H,O was collected, the cooled reaction
mixture was extracted with saturated NallCO;, dried, filtered,
and coucentrated to dryness.  The resulting =olid was washed
with ¢yclohexane yielding 1.0 g (53¢¢) of Ta.

Dibenz|),¢][1,4) oxazepin-11(5H )-ones (I).—To a cooled sohi-
tion of 1L (0.01 mole) in MeCN (300 ml), a solntion of dicyclo-
liexylenrbodiimide (0.012 mole) i1 MeCN (100 ml) was added
slowly.  After standing for 2 hr, the dievelohexyviuren forned was
filtered off, and the filtrate was concentrated to dryness. The
resultant vellow =olids were recrystallized (Celly) and analvzed
for C, H, N: In (CulbNOQ), vield 77¢, mp 159-161°; Ibh
(CulLCINOy), yield 474, mp 2236-238°; Te (CullyuNO.), vield
AT, mp 136-137°; Td (CiHNO,), veld 214, mp 130-132.5°,
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The chemorelease of norepinephrine from mouse
hearts by a large number of sympathomimetic and
related amines has been studied extensively by Daly,
el al.® Their results showed that chemorelease of
cardiac norepinephrine was strongly influenced by the
nature and position of both ring and side-chain sub-
stituents.

Ax part of a long-range study of the effects of ring
substituents on the psychopharmacological activity of
substituted amphetamines,? the relative ability of some
25 of these compounds to release cardiac norepinephrine
has been determined. The chemorelease of norepi-
nephrine by a few of these amphetamines has previously
beel reported,? and results obtained in our study were
in agreement within cxperimental error as shown in
Table 1.

Substituted amphetamines which were not available
commercially were synthesized from the corresponding
subxtituted benzaldehydes by the following route

(1) This work was supported by Grant MH-11588 Irom the National In-
stitute of Mental Health, U, 8. Public Health Service.

(2) J. . Daly, C. R. Creveling, and B. Witkop, J. Med, Chem., 9, 273
(1966); C. R. Creveling, .J. W, Daly, and B. Witkop, J. Pharmacol. Erptl.
Therap., 188, 46 (1967).

(3) J. R. Smythies, V. 8, Johnston, R. J. Bradley, F. Benington, R. 1).
Marin, and L. C. Clark, Jr., Vature, 216, 128 (1067).
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where R is substituted phenyl.

At astandard dose level of 10 mg/kg, the effectiveness
of substituted amphetamines in chemorelease of eardine
norepinephrine divides these compounds into three
groups: those with strong activity (release of 507
or more of the lubeled norepinephrine), a group with
moderate activity (rvelease of 20 to 509, of the norepi-
nephrine), and those with little or no activity (release of
less than 209 of the norepinephrine). The neorepi-
nephrine releasing action of all amphetamines examined
is summarized in Table II, tabulated in order of de-
ereasing activity, and expressed in terms of per cent
of labeled norepinephrine remaining in the heart com-
pared with controls.  The more active compounds were
tried at lower dosages to obtain dose-response relation-
ships,

The amphetamines with high aetivity include the
3-methyl, 4-hydroxy, 3-methoxy, 4-fluoro, 3,4-dihvdroxy,
and N-hydroxy derivatives as well as N-methylamphet-
amine and amphetamine itself.  LFor all of these more
active compounds, the effect of lower dosage was
determined.  In most eases, norepinephrine-relensing
aclivity was negligible at a dose of 0.1 mg/kg, exeept
for the 3-methoxy and 3,4-dihydroxy derivatives,
which retained some activity even at a dose level of
0.1 mg/kg or less.

Methylation of the hydroxyl group in f-hydroxy-
amphetamine to 4-methoxyamphetamine reduces the
norepinephrine-releasing activity but does not abolish
it as in the case of methylating the hydroxyl group in
tyramine to 4-methoxyphenethylamine.> 3-Methoxy-
amphetamine exhibited an unexpectedly high activity
for a methoxylated derivative.

Substituted amphetamines which retained moderate
aetivity but were less active than unsubstituted anw-
phetamine include 4-methoxy-, 3,4-dichloro-, 4-chloro-,
and 3,5-dimethylunphetamines. Amphetamines with
other indicated ring substituents failed to release nor-
epinephrine from cardiac tissue.

Comparison of norepinephrine-releasing activity of
amphetamines and g-phenethylamines with the sume
ring substituents shows that almost without exception
the substituted amphetamines are more potent than
the corresponding g-phenethylamines (Table IT1).
However, substituents such as the hydroxyl group,
whieh imparts greater activity to S-phenethylamine, do
the same for amphetamine; this implies that in some
instances the nature and position of the ring substit-
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THE CHEMORELEASE OF NOREPINEPHRINE-*H FrOM
AMovusk Hearts BY df RING-SUBSTITUTED AMPHETAMINES

Norepi-
nephrine-tH

in heart,
Lit. Dose, % of

Subslituent(s) Ref mg/kg control
3-CH; a 10 40
1 80
0.1 103
4-O11 b 10 45
1 78
0.1 104
3-0CH; c 10 44
5 47
0.5 68
0.05 87
4-F d 10 50
5 63
2.5 73
0.6 81
3,4-(011), [4 5 45
2.5 58
1.0 62
0.1 82
Nolu f 10 54
D 65
0.5 104
NCH; (d isomer) b 10 a7
Noue b 10 H8
4-OCH;, b 10 61
b} 7
0.5 94
3,4-Cl, g 10 77
4-Cl h 10 77
3,5-(CHs)s % 10 81
3,4-0,CH. b 10 86
2,4,6-(CHy)s i 10 88
2-CH, j 10 88
3,4,5-(OCHs)s k 10 89
2-0CH; c 10 90
3,4-(CHa). ! 10 90
4-CIl, m 10 91
3,4-(01130)3 n 10 94
3,7-(CH;0): 0 10 95
3,4,5-(CHjy)s P 10 96
N-CH(CH;): q 10 97
2,3-(CH;0 ), 0 10 100
2,5-(CH;0), r 10 100
2,4,6*(01‘130 )3 S 10 100

« D, F. Marsh and D. A. Herring, J. Pharmacol. Exptl. Therap.,
100, 298 (1950). ® Commercially available. ¢<E. R. Woodruff
and T. W. Conger, J. Am. Chem. Soc., 60, 465 (1938), ¢ C. M.
Suter and A. W. Weston, tbid., 63, 602 (1941). ¢ G. Alles, tbid.,
54, 271 (1932). 7/ R. T. Gilsdorf and F. F. Nord, #bid., 74, 1837
(1952). ¢ M. Goldberg and S. Teitel, U. S. Patent 2,527,810
(1950); Chem. Abstr., 45, 2510b (1951). * H. B. Hass, J. Am.
Chem. Soc., 68, 1009 (1946). New compound. ¢ M. S, Gibson,
J. Chem. Soc., 808 (1956). * P. Hey, Quart. J. Pharm. Pharmacol.,
20, 129 (1947). ! O. Schnider, U. S. Patent 2,384,700 (1945);
Chum, Abstr., 40, 603 {1946). = H. D. Moed, J. van Djik, and H.
Niewand, Rec. Trav. Chim., 74, 919 (1935). »C. Mannich and
W. Jacobsohn, Ber., 43, 193 (1910). °T. R. (Govindichari and
M. V. Lakshimikantham, Proc. Indian Acad. Sci., 46A, 406
(1957). 7 F. Benington, R. D. Morin, and L. C. Clark, Jr., J.
Org. Chem., 23, 1979 (1958). ¢J. F. Kerwin, T. F. Herdegen,
R. Y. Heisler, and G. E. Ullyot, J. Am. Chem. Soc., 72, 3983
(1950).  R. Baltzly and J. 8. Buck, ¢bid., 62, 161 (1940). = F.
Benington, R. D. Morin, and L. C. Clark, Jr., J. Org. Chem., 19,
11 (1954).

uents may be more important than the aminoalkyl side
chain structure for norepinephrine-releasing activity.
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TasLe III
CoMPARISON OF NOREPINEPHRINE RELEASE BY
(3-PHENETHYLAMINES AND THE CORRESPONDING AMPHETAMINES

Norepinephrine-3H in heart,
% of control

B-Phenethyl- Amphet-
Substituent(s) amines amines
4-OH 50 45
3,4-(OH). 30 45
N-CH;, 80 a7
Noue 65 08
4-OCH; 102 61
4-Cl 101 77
2-CH; 103 88
3,4,5-(0CH;)s 99 &)
4-CH; 94 91
2,3-(OCHj). 87 100
2,5-(0CH,)s 98 100

Experimental Section

Materials.—All of the compounds were obtained in the dl
form and were isolated and purified as their hydrochloride salts.
The two substituted amphetamines not previously reported
(2,4,6-trimethyl and 3,5-dimethyl) gave satisfactory analytical
values for C, H, and N. d/-Norepinephrine-7-*H was obtained
from the New England Nuclear Corp. (specific activity, 5
meuries/umole).

Assay of Norepinephrine Release.—The assay procedure
reported by Daly, et al.,? was used with slight modification.
A 0.2-ml solution (isotonic NaCl (0.99) containing 50 mg of
heparin/1.) of 5 wcuries of norepinephrine-7-*H was used for the
tail vein injection of the mice (male Swiss white, random bred,
18-20 g). Drugs were administered subcutaneousty after 1 hr,
and the mice were sacrificed after 3 hr by neck fracture. The
hearts (five mice/assay) were removed and treated as described.?
After centrifugation, 0.5 ml of the supernatant solution was
added to 10 m! of a modified Brays phosphor solution,* and the
radioactivity was determined by liquid scintillation counting.
Two sets of controls were run for each drug assay, which was also
done in duplicate. Assays using tyramine at 5 mg/kg were in-
cluded routinely as a standard to check on the experimental
techniques. Injected norepinephrine-7-3H retained by the heart
tissue after drug treatment was calculated as per cent of the
control value based on the average counts per minute for each
set of samples.

(4) C. D. Kochakian and J, Hill, Biochemistry, §, 1696 (1966).
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Tew data concerning compounds active against
rhinovirus have appeared in the literature.!* In a
previous paper we reported the antirhinovirus activity
of some p-alkoxybenzensulfonyibiguanides,® and we
now wish to report data concerning the activity against
rhinoviruses 1059 and HGP shown by a different series

(1) K. Takagi, Y. Kurokawa, and T. Ueda, Chem. Pharm. Bull. (Tokyo),
14, 658 (1966).
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