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have a favorable therapeutic ratio because of its rela-
tively low toxieity.

Experimental Section®

2,2a-Dicarboxamido-2a,3,4,5-tetrahydroacenaphthen-1-one
(3).—-A qaantity of 50.0 g (0.208 mole) of 2, prepared as pre-
viously described,? was added in portions to 200 ml of concere
trated HySO4 with stirring while the temperature was maintained
below 400° by intermittent cooling in an ice bath. After the
addition was complete (about 15 min), the solution was stirred
at room temperatnre mntil a homogenenis orange solition was
obtalned (abont 1.5 hry, poured ino 2 L of ice water with stirring,
and left to settle overnight, yielding 32.6 g (9897) of a white
precipitate, mp 2:43-234° dec. A sample recrystallized (EtOH)
melted at 239-240°: AP 255 myu (e 6560), 302 (3710).  Anal.
(CdTNst)3) C, TE N

3a,4,5,6-Tetrahydrosuccinimido(3,4-|acenaphthen-10-one
(4). A slarry of 52.6 g (0.203 mole) of crude 3 in 450 ml of
diethylene glyeol was stirred with 10 mlof concentrated .80,
The stirred mixtare was heated o1 a hot plate until a homo-
geneolts oralge sohition was obtained (at 110°) and then at 120--
130° for 30 min, poured into 5 1. of lee-water with stirrhng and
left overnight to settle, yvielding 46.0 g (94"¢) of a white powder,
mp 245-237°. One recrystallization from 950 15tOH (abom
1.3 1) gave 32,5 g of colorless plates: mp 233-255°: AZ50% 261
mu (e 9070), 208 (2220).  Anal. {(CuHO:N) C, H, N.

Several experiments were carried oat in an attempt to convert
the cyanide addnet 2 divectly to 4, Ticench of these experiments,
10 g of 2 was treated as shown in Table I, and the crade prodact
was isolated by poaring the reaction mixtare into 1.5 1. of ice
water.  Yields of ernde prodnet ure reported iic the table, but
iderctification of 4 was by ir spectra and recrystallization from
O to mp 252-234°. As can be ceen from Table I) method 10
gave the purest prodnet in 7060 vield, hd this is still not as high
ax that obtained by carrying ont the preparation of 4 from 2
i two steps.

(") The uv specira were deterinined in 959 EtO!H, using a Cary Model
14 quartz spectiometer with hydrogen dischiarge tube and 1-cm cells, and
ir spectra on a Perkin-Llmer Model 137 Infracord. Melting points were
taken on a Mel-Temp capillary melting point apparatus and are corrected.
Miecroanalyses were performed by Midwest Microlab, Ine., Indianapolis,
Ind. Where analyses are indicated hy symhiols of the elements, analytical
resulls far iliose elenienis were within 0.3%, of the theoretical valnes. The
ir s11eetra were as expected.
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We have observed that the 5,11~dihydrodibenz{b,e]-
(1,4 Joxazepine heterocycle (1) is unusually sensitive to
phosgene;! a colorless solution of 1 in toluene contain-
ing pyridine darkeus immediately, even at —10°, upon
the addition of only a few drops of that reactant as a
dilute solution in toluene, and turns black long before
1 molar equiv has been added. Work-up of the reac-
tion mixture gives a black tar containing the 5-car-
bamoyl chloride (2) since reaction with ethanolic am-

Th 1L L, Yahs and I MV Sawinsky, . Med, Clhem., 10, 1022 (1867), have
=hown That godimm bhydride in nonpraiie solvents may imliece dimerizatian
awd ‘or palywmerization of 1. Some of onr nnpublished studies lave alsc
demon«trated o sarprising seusitivicy a€ 1 taward sodamide in nonprotie
salvents.

Vol. 11
O QO
x/@T N
R CONH,

N = I Cl; R =1 4

monia at 100° followed by column chromatography
gives the H-carboxamides 3a and 3b.

Pharmacology.—Conipounds 3a, 3b, and carban:-
azepine (4) were administered orally as agar suspensions
for a comparison of their activities in protecting micc
against eclectroshock- and pentylenetetrazole-induced
convulsions;?  the respective values obtained were
(PE;0 14, 29, 19 and (PN 105, 75, 88 mg/kg. The
three compounds were also compared, riz the intra-
venous route, for their ability to reduce the amplitude
of either trigeminal or thalamic evoked potentials in
the cat.® Tn thesce studies, 3b was equipotent while
3a wuas somewhat less potent than 4; however, both
3a aud 3b appeared to possess a longer duration of ac-
tion, were less toxic, and demonstrated a more selective
depressant ctfect on the trigeminal sensory system than
did 4.4

Experimental Section®

7-Chloro-5,11-dihydrodibenzb,e] [1,4]0xazepine-5-carbox-
amide (3a),—To 8.20 g (0.036 mole) of 7-chloro-3,11-dihydro-
dibenz[b.¢][1,4]oxuzepine, 80 ml of anhydrous tolnene, and 2.8
g of anhydrong pyridine 21 — 10° wax added dropwise with stirring
47 ml of a 157 (w/v) =olation of COCL in anhydrons toluene.
The colorless reaction mixture darkened and guickly became
black; it was kept for 2 hr at —10° and overnight at reom ten-
peratare, the black solntion was decanted from a semisolid
black sludge, the latter was washed with fresh anhydrons tolaene,
and the combined tolaene solntions were washed (1,0, satirated
NaCl), dried, and concentrated to dryness on the rotary evapora-
tor, The residne showed a strong band at 1735 an—! bnt could
1ot be induced to erystallize, It was dissolved in 30 ml of absolnte
L0, 100 ml of 3.3 V absolute EtOH-NH; was added, and the
mixture was heated i a sealed vessel for 18 hr at 100°.  The
conled reaction solution wax concentrated to dryness on the rotary
evaporator 1o give a dark hrown gnm: this was extracted with
100 ml of warm CgHy, 1he filtered CslTg sohition was ponred on «
colinm of 100 g of activated alamina (TMarshaw, S0-200 mesh,
chromatographic grade) prepared in beazene, and the cohuny
was elnted with benzewe, The first 200 ml of ehent yielded
1.30 g; the second 200 ml of elaent vielded 0.06 g (total recovery
17°4) of starting heterocyvele. Snbsequent ebition with 500 1wl
nf =PriXIl followed by corcentration gave 2.27 g (237, vield}
of erade 3a, mp 170-173°  Repented recrystallization fronc

£ For the pharmacology o0 4, see Invesiigational Brachure (G3288:140,
Cleigy Plharmacemiicals, 19675,  Clinical trials with 4 as an antiepileptic have
teen reported; ¢f. F. Mardn, M. Movarrekhi, and M. G, Gisiger, Selcweiz,
Med, Weekschr., 96, 982 (1961:; J. Frawuhofer, Med. Kiin. ¢AMunichi, 60,
342 (1967); sand J. Sigwald, M. Bonduelle, C. R. Sallow, P, H. Raverdy,
and A. Van Sveenlirngue. Presse. Méd., T2, 2323 (1964),

(31 The test pracednre is thar of R. [Ternandez-Peon, Newrapyyekaphaypei-
cologg, 8, 303 (10821, The clinical usze of 4 in trigeminal neuralgia has alsa
leen reporied; of. 8. Passeri and M. Saginario, Minerve Med., 56, 40701
(1965): R. Decker and T. Balshgsemann, Deut. Med. Wochschr., 90, 2011
(1963): and W.J. G. Burke, J. M. . Grant. and G. Selby, Med. J. dustradi,
1,494 (1663).

(4) The pharmucalogical erameaisan of 3a, 3b, and 4 were carried om
iy Drs. R. G Babington, J. Tligl, and Z. P. Horoviiz of the Departinent. af
Plarmacology of The Seuible Insticnre for Medical Research.  The resales
ol cheir sindies will he pullishaed elsewlhere.

1 Melting podnes were Laken iy capillary inlies in an elecorically heate!
ail hach aud are uncorreeted.  The wmicraanalyvses were perloried by )

I P, Aticinag wud his assacisdes wnd e specla were determined hy M
Keeler aned Dro N, Caben, alt of The S8quildy Instivute for Medical Rescarelr.
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CsH; gave 1.60 g (169, yield) of 3a: mp 191-193°; » (mineral
oil) 1675 em~! (CO); = (DMSO-d) 4.69 (CH,), 3.82 (NH,).
:172(1[. (014H11C1N202) Cl, N

5,11-Dihydrodibenz [b,e] [1,4) oxazepine-5-carboxamide (3b).—
The experimental conditions described above were employed with
8.20 g (0.042 mole) of the heterocycle; the intermediate crude
carbamoyl chloride could not be induced to crystallize and as a
black tar was treated with absolute ethanolic ammonia for 18
hr at 100°. Chromatography on 100 g of activated alumina
gave 2.50 g (309, recovery) of unreacted heterocycle and 4.10 g
(37% yield) of crude 3b, mp 195-196°. Recrystallization from
CeHs gave 2.75 g (259, yield) of 8b: mp 201-203°; » (mineral
oil) 1655 em~! (CO); r (DMSO-d) 4.70 (CH.), 3.95 (NHa).
Anal. (C14H12N202) C, H, N
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We have investigated the relation of physicochemical
properties of a series of N-(phenoxyethyl)cyclopropyl-
amines to their inhibition of the enzyme, monoamine
oxidase [E.C. 1.4.3.4 Monoamine:O, oxidoreductase
(deminating)]. This approach was based upon the
success of Hansch and his co-workers! in applying sub-
stituent constants to correlate structure and activity
of a variety of biologically active compounds. They
used the Hammett o, an electronic parameter, and w, a
constant derived from the partition coefficient, to cor-
relate with biological activity.

Experimental Section

Compounds of structure

PKDOCHZCH.JNHQ

were synthesized as hydrochloride or hydrobromide salts, and
their identities were verified by physical methods.2 Table I
shows the IR substituent for all compounds included in this study.

Enzyme Inhibition.—Monoamine oxidase inhibition was de-
termined by a method previously described,? measuring enzyme
activity spectrophotometrically with kynuramine as substrate.4
Inhibition by four to ten different coneentrations of each in-
hibitor was determined. The inhibitor was, in each case, allowed
to react with the enzyme for 30 min prior to the initiation of
enzyme action by substrate addition. The results were plotted
as percent inhibition »s, the negative logarithm of the inhibitor
coneentration. From the plot, the pl; value (negative logarithm
of the inhibitor concentration producing 509 inhibition) was
determined. ‘The source of enzyme was mitochondria prepared
from rat or humaun liver by the method of Hogeboom.?

(1) (a) C. Hansch, P. P. Maloney, T. Fujita, and R. M. Muir, Nature,
194, 178 (1962): tb) C. Hansch, R. M. Muir, T. Fujita, P. P. Maloney,
F. Geiger, and M. Streich, J. Am. Chem. Soc., 88, 2817 (1963); (c) C.
Hansch and T. Fujita, ibid., 86, 1616 (1964); {d) J. Iwasa, T. Fujita, and
C. Hansch, J. Med. Chem., 8, 150 (1965); (e) T. Fujita, J. Iwasa, and C.
Hansch, J. Am. Chem. Soc., 86, 5175 (1964),

(2) J. Mills, R. W, Kattan, I, H. Slater, and R. W. Fuller, J. Med. Chomn.,
11,95 (1968).

(3) R. W. Fuller and C. P. Walters, Biockem. Pharmucol., 14, 159 (1965).

(4) H. Weissbach, T. E, Smith, J. W. Daly, B. Witkop, and S. Udenfriend,
J. Biol. Chem., 236, 1160 (1960).

(5) G. H. Hogeboon, Methods Enzymol., 1, 16 (1955).
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TaBLE 1
SuBsTITUENT CONSTANTS
R 2y Zo S
4-Br 0 0.232 1.02
3,4-Cl, -1.0 0.600 1.46
3-NO, —-1.3 0.710 0.11
4-Me 0 —0.170 0.52
3,5-Cl, -2.0 0.746 1.52
3-CF; —-1.3 0.415 1.07
3-Cl4-Me -1.0 0.203 1.28
3-Br —-1.3 0.391 0.94
3-Me-4-Cl —-1.0 0.158 1.21
3-Cl —-1.3 .373 0.76
4-MeO 0 —0.268 —0.14
3,4-Me, -1.0 —0.230 1.03
3,5-Me, -2 0 —1.138 1.02
3-Me —-1.3 —0.06Y 0.51
3,5-Mey-4-Cl -2.0 —1). 148 1.02
3,4,5-Mes —-2.0 —0.308 1.54
4-N=NC:H; 0 0.640 1.71
4-NH, 0 —0.660 —1.63

Calculations, —When a correlation of inhibition with ¢ and
= was attempted, it was noted that the mefa positioning of a
substituent had a deleterious effect on the hihibitory activity of
the compound. For this reason, an arbitrary parameter, v, was
introduced to account for this assumed sterie influence of meta
substituents. In general, the decrease in inhibitor efficiency
produced by a single meta substituent on the parent molecule
[N-(phenoxyethyl)cyclopropylamine] was about twentyfold,
aside from its electronic and partition contributions. With other
substituents present, however, this effect was less pronounced;
the decrease per substituent in this case was about tenfold.
These sterically attributed alterations represent changes in
effective concentration of the inhibitor and can be presumed to
be logarithmically related to the 509, inhibition level as indicated
in the correlation equation. On this basis, y-substituent con-
stants were assigned as follows: 0 for a para substituent, —1.3
for a lone mela substituent, and —1.0 for a meta substituent
in the presence of other substituents. Table I lists substituent
constants for all of the compounds reported in this study.

Results and Discussion

Table II shows the inhibition of the rat liver enzyme
by 16 meta- and para-substituted compounds in the

TasrLE II
In"IBITION OF RAT LIvER MIrrocHoNDRIAL MAO
plso

R Caled Obsd
4-Br 6.0 6.64
3,4-Cl, 6.30 6.30
3-NO, 5.03 5.76
4-Me 5.77 5.69
3,5-Cly 5.67 5.68
3-CF3 5.67 4,98
3-Cl-4-\e 5,65 5.7H
3-Br .61 5.64
3-Me4-Cl 5.06 6.06
3-Cl 5.54 H.82
4-MeO 5.501 5.46
3,4-Me; 4.91 4.71
3,5-Mes 4.81 4.83
3-Me 4.81 4.78
3,5-Meo4-C1 4.70 4.70
3,4,5-Mes 4.04 3.54

Predictions

4-N=NC:H; 7.28 7.56
4-NH, 4.57 4.40



