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A series of dibenzo|a,djeyeloheptadiene- and dibenzola,c]eycloheptatriene-S-carboxamides has been prepared

and evaluated as anticonvulsant agents.

Other tricyclic carboxamides derived from the introduction of a

wethylene, isopropylidene, trimethylene, sulfur, or oxygen bridge between the o.0°-positions of the phenyl rings
in diphenylacetamide were ulso evalunated. The effect on activity caused by the intraduction of an ethylene
bridge into certain other benzhydryl containing anticonvulsants to give their dibenzola,djcveloheptadienc

analogs was studied.

The title compound and its cyeloheptatriene analog were found to possess good anti-

convulsant activities in mice with low orders of toxicity and neurotoxicity.

During the course of an investigation into new psy-
chotropic agents it was necessary to prepare dibenzo-
[a,d Jeycloheptadiene-5-carboxylic acid.! Hydrolysis of
the corresponding 5-cyano compound by aqueous sul-
furic acid gave the carboxylic acid together with minor
amounts of dibenzo[a,d Jeycloheptadiene-3-carboxamide
(1), The latter was found to possess a high order of
anticonvulsant activity and was more potent orally
than diphenylacetamide (I1),? the open-ring analog.

LD SV,

CONH, CONH.
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A series of tricyelic carboxamides was prepared in
order to study the effect on activity caused by the intro-
duction of substituents on the ring and on the amide
nitrogen atom as well as the effect of changing the juxta-
position of the benzene rings by altering the bridging
groups. Carboxamide derivatives of dibenzola,d]-
eycloheptadienes, dibenzo(a,elcycloheptatrienes, 9,10-
dihydroanthracenes, dibenzoa d]cyclooctadiene, and
thioxanthene were prepared (see Table I). Several
known tricyclie carboxamides were also prepared for
comparison and are listed in Table II. Many of the
carboxamides were synthesized via the corresponding
nitriles which in turn were obtained by treating the ap-
propriate chloro compound with silver cyanide in dry
benzene.! The 5-cyanodibenzo(a,e]cycloheptatrienes
were conventently prepared by adding a dilute solution
of the halide very slowly to the silver cyanide in order
to snppress the formation of side products. 3-Cyano-
dibenzo[a,e]cycloheptatriene itself could also be pre-
pared by treatment of the corresponding diene with
bromine followed by distillation, or with N-bromo-
suceinimide and subsequent lheating with triethylamine.
In both cases, however, the produet was obtained in low
yvield and was difficult to purify. Treatment of 3-

11 M.OAL Davis, S0 0. Winthrop, J. Stewgrt, A Smahare, and V.
Herr, J. Med. Chem., 6, 251 (19G3).

2 W, J. Close and M. AL Spichwan in “Medseipul Clinistry. V05 WL,
Nartoue, ¥, lohin Wibry and Sous, Ine., New York, N. Y., 1961, 1, 150,

eyanodibenzo [a,d Jeycloheptadiene with sodamide and
dimethyl sulfate gave the corresponding 5-methy] deriv-
ative,

The attempted controlled hydrolyses® of 5-cvano-
dibenzo[a,d Jeycloheptadiene to the carboxamide nsing
concentrated sulfuric acid at 25°, boiling hydrochloric
acid, hot polvphosphoric acid, or hydrogen peroxide in
aqueous sodium hydroxide were unsuccessful. The
amide was obtained in 419 yield by heating the nitrile
with a mixture of equal parts of sulfuric acid, acetic
acid, and water and in 709, yield using potassium hy-
droxide in boiling ethanol for 18 hr.  Heating diphenyl-
acetonitrile with the latter reagent for 2 hr. gave a 6897,
vield of diphenylacetamide* while 9-cyanoxanthene
gave the corresponding carboxamide in 609 vield after
leating for 20 min. with aqueous, aleoholic potassium
hvdroxide.”  An additional method, suitable for the
preparation of the dibenzo|a,d]evcloheptadiene-s-car-
boxamides, involved saturating a suspension of the ap-
propriate nitrile i aqueous acetic acid with boron tri-
fluoride.* Application of this procedure to 5-cyano-
dibenzo[a,e]eycloheptatriene however, gave only tary
produets. Iu this case the nitrile was first hydrolyzed
to the carboxylic acid with boiling, aqueous sulfuric
acid, and the amide was prepared via the acid chloride.
It could also be obtained by direct hydrolysis of the
nitrile with aleoholic potassinm hydroxide.

Several alternative routes to dibenzola,eleycelo-
Leptatriene-s-carboxylic acid were investigated. Di-
benzo[a,e]eveloheptatriene was metalated with cither
butyllithinm? or potassium amide® and the metal de-
rivative was carbonated to give low yields of the car-
boxylic acid. The required hydrocarbon was readily
obtained by a modification of the procedure of Tardieu.’
Treatment of 5-chlorodibenzo|a,e]eycloheptatriene with
lithium in tetrahydrofuran® followed hy carbonation

a3 Co N Hauser and DS Noffenberg, J. Ocg. Chen., 20, 1448 11935).

(41 Cui R, Anschittz and R, Borag, Ann., 238, 347 (1886): h) 12, Kusz-
treiner and L. Vacgha, Adeta Chim. Acad. SSei. Hung., 32, 173 (1D62).

¢3) C.1 Jubl, ALK Drokker, and J. 11 Biel, T7. % Patent 2,985,660 {19611,

(6) ¥, Villani. ¢ AL Ellis, C. Teietonan, amd CL Bigos, J. Ved, Phaci.
s, B, 374 A962).

71 P, Tardieu, Adoue Chdoi, Puris). 6, 1445 (10G1),

i3 O Tamborski, Gl Noore, aned 5040 Skolski, Chewe ad. {Lomloy
BOG D62
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TasLE I

TricycLic CARBOXAMIDES AND RELATED COMPOUNDS

Ring M.p.. Recrystn.  Yield, Anal,, caled. over found

No. X substituent R °C, solv. % Yormwla C H N
1 CH.CH; CONH, 193-194 @ 857 CisH,sNO 80.98  6.37 5.90
80.94  6.60 6.10

2 CH.CH. CONHCH; 201-202 bee 54* CiHNO 81.24  6.82 5.57
80.98  6.81 5.56

3  CH,CH, CONHCH,CeH; 110-111 ed 75" CyHaNO 84.37  6.47 4.28
84.12  6.47 4.21
4  CH,CH, 3-Cl CONH; 175-177 597 CisH,:CINO 70.73  5.19 13.05"
70.46  5.30 12.78

5  CH,CH, 2,4-(CHs): CONH, 194-196 @ 83/ CisH,yNO R1.47  7.22 5.28
81.91 7.20 5.23

6 CH:CH, 5-CH, CONH, 210-211 of 72 C+H;sNO 81 .24 6.82 5.57
80.85  6.68 5.88

7  CH,CH. 5-NH, CONH, 281-282 be 28* CisH16N ;0 76.16  6.39 11.10
dec. 76.78  7.11 10.74

8 CH=CH CONH, 217-219 be 758 CisH:NO 81.68  5.537 5.95
81.41  5.50 5.99
9 CH=CH 3-Cl CONH. 196-197 7 808" CsHiCINO 71.23  4.48  13.15"
70.94  4.61 13.17

10  CH, CONH; 151-152 be 68¢ Ci:HiNO 80.69  5.87 6.27
80.35  5.83 6.28

11 C(CHy). CONH; 164-165 e 59 CuH;ZNO 81.24  6.82 5.57
81.53  6.92 5.73

12 (CHy) CONH, 170-171 cd 62" CiyH./NO 81.24  6.82 5.57
81.39  7.03 5.46

13 8 CONH; 222-223 bee 24* Ci.HyaNOS 69.70  4.39 5.80
69.44  4.78 6.03

14 CH;CH, =NOH 167-170 b 83 CisH;2NO 80.70  5.87 6.27
80.97  5.95 6.23

15  CH.CH, NHCOCH; 280282 " 39 CuHiNO 81.24  6.82 5.57
81.39  6.98 5.53

16 CH.CH, NHCONH, 282-283 b.i 56 CieH,6N 0 76.16  6.39 11.10
dec. 76.52  6.48  10.75

17 CH,CH; NHCONHCOCH; 203-204 b 44 C1sH)sN0: 73.45 6.16 9.52
73.24  6.31 9.50
e Acetonitrile. ? Ethanol. ¢ Hexane. ¢ 2-Propancl. ¢ Ethyl acetate. / Benzene. ¢ Isopropyl acetate. * Dioxane. ¢ Ethylene

dichloride. 7 From the corresponding nitrile and BFs.

yield by heating the nitrile with KOH in boiling ethanol for 12 hr.

terized due to difficulties incurred in purifications. ” Chlorine.
gave the carboxylic acid in 359, yield. 5-Chloro-
dibenzo[a,d Jeyclooctadiene when treated in this man-
ner gave only the dimeric hydroearbon, bis-(5-dibenzo-
la,d]eyclooctadienyl).  Dibenzo[a,d Jeycloheptadiene-
5-carboxylic acid has been prepared in 399, yield from
5-methoxydibenzo [a,d Jcycloheptadiene by treatment
with sodium-potassium alloy followed by carbon
dioxide.® Application of this method to 5-methoxy-
dibenzo[a,e]cycloheptatriene gave a very low yield of
the desired acid.

Metalation of 9,10-diliydroanthracene with butyl-
lithium with subsequent carbonation following a pub-
lished procedure!® gave the 9-carboxylic acid which was
contaminated with the 9,10-dicarboxylic acid.!! A
purer product was obtained by reducing the quantity
of the metalating agent. 9,9-Dimethyl-9,10-dihydro-
anthracene-10-carboxylic acid was obtained in a similar

(9) C. van der Stelt, Belgian Patent 616,907 (1962):
93A,7 (1962).

(10) R. B. Burtner and J. W. Cusic, J. Am, Chem. Soc., 65, 1582 (1943).

(11) B. M. Mikhailov and A. N. Blokhina, Izvest. Akad. Nauk SSSR,
Otdel, Khim, Nauk. 279 (1949); Chem. Abstr., 44, 2963 (1950).

Derwent Reports,

% From the corresponding carboxylic acid chloride.
m Both the corresponding acid and acid chloride were not charac-

¢ Also prepared in 555

manner from the corresponding hvdrocarbon ' (IV)
which was prepared by the acid-catalyzed cyclization
of 2-benzyl-a,a-dimethylbenzyl aleohol (I11). This
alcohol was prepared from methyl 2-benzylbenzoate
and methyllithium. Similar attempted cyclizations
of the homologous 2-benzyl-a,a-diethyl- and 2-benzyl-
a,a-diisopropylbenzyl alecohols were unsuccessful 2
Heating III with hydrogen chloride in acetic acid gave
significant amounts of the styrene derivative (V) whose
presence was indicated by the characteristic absorp-
tion in the near infrared region. The use of 709,
aqueous sulfuric acid minimized the formation of V giv-
ing 9 9-dimethyl-9,10-dihydroanthracene (IV) and a
little 9-methylanthracene. The hydrocarbon IV was
characterized by its conversion to 10,10-dimethvl-
anthrone (VII) on treatment with chromium trioxide.
The small amount of 10-hydroxy-10-methylanthrone
(VIII) which was also formed was best removed by con-
verting it to anthraquinone through further oxidation
of the mixture.

(12) E. de B. Barnett, J. W. Cook, and I. G. Nixon. J. Chem. Soc., 504
(1927,.
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wSee ref. 2 % Keumner, J. Chew. Soc., 613 (1913). “ The in-
termediate  2,2-bis-(hydroxymethyl)-  and  2,2,-bis-(bromo-
wethyl)-diphenyl were prepared as described by D. M. Hall, M.
N. Lesslie, and 1&. E. Turner, thid., 711 (1950). 1 R. Stollé and
I'. Wolf, Ber., 46, 2248 (1013). ¢ Ree ref. 4b. 7 (. J. Morel and
I". Hafliger, U. 8. Patent 2,762,706 (1956). ¥ W. Schindler, U. 8.
Patent 2,048,718 (1960). * 8. Paschkowezky, Bo., 24, 2005
(1891).

It wax of interest to extend this investigation to in-
clude the dibenzo[a,d]cy cloheptadiene analogs of other
benzhydryl  derived  anticonvulsants. Benzilamide!®
lias been prepared by the interaction of methyl benzilate
and ammonium hydroxide in the presence of ammonium
chloride! or by heating benzilic acid and ammonium
carbouate in acetic acid.®® Application of these
methods to the analogous methyl 3-hydroxydibenzo-
[a,d]Jeycloheptadiene- 5-carboxylate and to the free
acid!® failed to give recognizable amouuts of the de-
sired  3-hydroxvdibenzo{a,d ]eycloheptadiene-s-carbox-
amide. By a modification of the method described for
the preparation of e-aminodiphenylacetamide,” the
action of ammonia on J-chlorodibenzo [a.d [evelohepta-
diene-5-carbonyl chlovide” gave H-aminodibenzo(a.d]-
eveloheptadiene-5-carboxmide in 2897 wvield. The
dibenzo [a,d Jeyeloheptadience analogs of N-henzhydryl-
acetamide,? I-benzhydrylurea® and l-acetyl-3-benzhy-
dryl nrea,!? were also prepared. P’rolonged heating of
dibenzo [a,d Jeycloheptadiene-j-one with hydroxylamine
hydrochloride in aqueous pyridine gave the j-oxime
whieli was reduced catalvtically to the 5-amino com-
pound.*  The erude product from the hydrogenation
was acetylated directly to furnish 3-acetamidodibenzo-
[a,d]eycloheptadiene.  The two dibenzola,d]eyclo-
heptadienyl ureas were prepared by methods similar to
those used for the correspondig benzhydryl com-
ponnds.®'=2  Thus 5-chlorodibenzo|a,d Jeyelohepta-

13y 11 11 Muerritt awd T J. Putnawm, Epilepsia, {21 8, 51 (1945).

14) A, Raluman and M. O, Farooq, Naturwissenschaften, 41, 15 (1954).

(19 C. . Kuoand S.-Y, Ma, Sciernce Rept, Natl, Teing Hua Univ,, See. 2,
1,17 (1931); Chem. Abste., 26, 1502 (1032),

(16) M. A, Davis, Fo AL Svuslaru, F. Heer, and R, Gaudry., J. Med.
Chem., 6, 513 (1963,

A7) Jo 1L Billwaoa aad Py H. 1lidy, J. don. Chene, Soc., 68, 760 (11113).

(18) Sec reef. 2, p. 134

(19) See ref. 2, . 42,

(20) Preparation of this compuvunl by a different procedure bas been re-
porited by J. Bernstein and K. A. Losee, U, & Patent 3,052,721 (1962).

21y J.L Donleavy and J. Englisb, Jr., J. Am. Chem. Soc., 62, 218 (1940}

22 1A Kuye. L €. Kogen, and C. Parcis, thid., T4, 403 (195,
¢23) R. Duschinsky, 1708, Patent 2,560,522 (1051),
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diene and silver evanate n boiling acetonitrile gave the
S-isoevanate whieh, on treatment with ammoninm hy-
droxide, fnrnished the nrea.  Acetylation of this with
acetyl] chloride than gave 1-(3-dibenzo[a.d jeyclohepta-
dieny)-3-neetylnren.

CH: CH,
~c<on CH:  CH.
X H280, =
D = Ol
s ™
111 v
CHS CHz CH3
L F
v VI
CHs CHs CH; OH
vi1 O vii O

Biological Activity.—The novel tricyclic compounds
listed in Table T together with several known trieveln:
carboxamides (Table 11} were tested in mice for their
aente toxicity, auticonvulsant activity, and neurotoxic
effect.  All materials were injected in the form of sus-
pensions which were made up with 4 to 5 drops of
Tween 80 1 10 ml. of water. In most cases the ap-
proximate LD values were determined using 20 mice
per compound, in other cases the 1.1, was caleulated
by the method of Litehfield and Wilcoxon,* injecting
4 to 5 doses to gronps of 10 ammals each.  In these
latter cases the standard ervors of the L1y are shown in
Table II1.

The protective effect of the compounds against the
tonic phase of maximal electroshock szeizure (MIS)
was tested i a similar way as described by Swinyard,
ef al.®  CGroups of 10 animals were pretreated with in-
creasing doses of the compounds and 60 min. later ap
electrical shock (30 mA; 0.2 see.) was applied through
corneal electrodes. The EDj values were ealculated
from the mumber of protected animals.? The effect
on MIS was investigated after 1.p. and oral application
of the drugs. The antipentylenetetrazole effect was
measured by oral administration.  Lour to 5 groups of
10 mice were used to determine the 111 values®*
whiclt protected against the tonic phase of the pentyl-
enctetrazole convulsion.  The drugs were given 60
mit. before an i.p. dose of 100 mg./kg. of the convni-
sant.

The ataxia produced by the compounds was measured
i mice by means of the rotating bar test.” Gronps
of 10 mice received inereasing doses of the compounds
orally and 60 min. later they were placed on a rotating
bar. They were considered ataxic if they fell off the
bar twice in 1 min. The affected mice were placed
back on the bar immediately after the first fall. The
data were evaluated in all-or-none terms and the EDs,
values were calculated.®

243 001 Lytehindd, or., and Y. Wilcoxon, J, Phaemaedd. Beptl, Therap.,
86, Y9 (1944).

$25) kAL Swinyard, W, Go Brown, swd Lo R0 Goodpwmp, kid., 106, 3110
[Q1HHIN

S200 N W nos acwmd TN, Ay Jo A Pharm Assor., 46, 208 (101G,
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TasLe 111
PHARMACOLOGICAL INVESTIGATIONS
Antipentylene-
tetrazole Ataxia
LDs, MES EDso E Dy, EDs,
mg./kg., mg./kg., mg./kg., ng./ke.,
“ompound i.p. i.p./oral oral oral
1 630 = 3% 25 = 1
33 £+ 3.5 14.5 = 3 400 =+ 44
2 550 72 = 35
280 + 30 84 =+ 6 >400
3 >1200 >400
>400 >400
4 550 47 + 4
69 =+ 4 49 £+ 6 465+ 41
5 >1400 125 + 10
166 = 10 158 = 5 >800
6 850 62 = 5
64 = 6 30 = 4 430 += 31
7 >700 >200
8 582 =+ 33 16.5 = 1
22.5 = 2 13 = 2 165 += 20
9 650 11.8 = 1
35 =1 8 =1 310 =+ 14
10 380 25 = 1
42 + 7 15 = 2 175 + 20
11 250 >75
>100 46.5 + 4 70 £ 5
12 520 37.5 = 5
68 = 6 29 £+ 3 205 + 36
13 >800 34 + 2.7
66 =+ 6.8
14 350 49 =+ 3
61 = 3 >160
15 >1000 >300
>400 34.0 = 6 >600
16 >1200 >400
53 + 20 >400
17 1300 132 £+ 11
299 =+ 6 265 =+ 8 >1400
18 1150 £ 61 26 =+ 4
56 = 2.3 30.5 = 5 470 =+ 18
19 750 100 = 9
410 £+ 37 45 = 10 340 += 12
20 >1200 36 = 2
62 £+ 5.4 22.5 = 6 400-600
21 >1200 54 = 3
33 = 3 45 += 6 >600
22 750 19 £+ 1
20.5 = 1.3 21.5 = 1.8 176 £ 22
23 350 11,7 %= 1
18.8 = 1.6 11.5 = 2 66 = 4.7
24 1300 31 =+ 2
34.5 = 4 20 = 3 >300
Phenobarbital 249 =+ 12 11.6 = 1.4
sodiui 17.8 £ 2.6 3.6 0.6 76 = 3.6
Diphenyl- 170 = 13 9.6 = 1.6
hydantoin 8.9 £ 0.8 7 = 0.5 84 £+ 9
Primmidone 200 =+ 21 17 = 3
16 = 3 2 = 0.6 >250

% Standard error.

The results of the pharmacological investigation are
given in Table I11.

The anticonvulsant activity (MES, i.p.) of diphenyl-
acetamide (18)%2 was maintained or increased by the
introduction of an ethylene, ethylidene, or methylene
bridge hetween the o,¢’-positions of the phenyl rings
(1, 8, 10). The oral activities of these compounds
were significantly greater than that of diphenylacet-
amide. On the other hand, the bridging of the phenyl
rings by a trimethylene, sulfur, or oxygen function (12,
13, 21) somewhat decreased the activity. The isopro-
pylidene bridge gave a compound (11) which was in-
active against MES even at ataxic doses.

In general the doses required to protect against the
tonic seizures caused by pentylenetetrazole were
smaller than those required for anti-MES effect. An ex-
ception was compound 19 (a position isomer of 1) which
had a negligible anti-MES effect orally but had signifi-
cant antipentylenetetrazole activity.

ANTICONVULSANTS., 1 01

Within the series of dibenzol[a,d]cycloheptadiene-3-
carboxamides, substitution either on the ring or on the
carboxamido function invariably decreased the ac-
tivity (2-7). The dibenzo{b,f]azepine-5-carboxamides
(22, 23)% had good anticonvulsant activities but were
considerably more neurotoxic (ataxia) than their corre-
sponding carbocyclic analogs. The dibenzo{a,d Jeyclo-
heptadiene analogs of the known benzhydryl anticon-
vulsants (15-17) were found to be practically inactive
against MES but 15 and 16 had some antipentylene-
tetrazole effects.

The ratios of the toxicity, neurotoxicity, and anti-
convulsant effects of compounds 1, 8, and 9 compare
favorably with those of leading antiepileptic drugs.
Further investigations with these compounds are in
progress.

Experimental

Melting points were read on a Thomas-Hoover Uni-melt
apparatus.

Dibenzo[a,e]cycloheptatriene.—A solution of the p-toluene-
sulfonate ester of 9-hydroxymethyl-9,10-dihydroanthracene?
(28.7 g.) in anhydrous formic acid (200 ml.) was heated under
reflux for 6 hr. and then chilled. The solid was filtered, washed
with water, and dried. There was obtained 14.0 g. (939;) of
product, m.p. 131-132° (raised to 132-133° on one recrystalliza-
tion from 2-propanol) AZ0 285 mu (e 14,300); 1it.7 m.p. 131-132°,
AR 985 mu (e 13,800).

2-Benzyl-a,a-dimethytbenzyl Alcohol (III).—Methyl 2-benzyl-
benzoate!'? [b.p. 109-112° (0.1 mmn.)] was prepared from the cor-
responding acid.® A solution of the ester (22.6 g., 0.1 mole) in
dry ether (100 ml.) was added dropwise to methyllithium derived
from methyl iodide (71.0 g., 0.5 mole) and lithium (6.9 g., 1.0 g.
atoni) in ether (500 ml.). The mixture was heated under reflux
for 3 hr., cooled, and poured onto ice and ammonium chloride.
The organie solution was combined with the ethereal extracts of
the aqueous layer, dried, and evaporated. There was obtained
21.6 g. of an oil which gradually solidified. Recrystallization
fron pentane gave a sample of product, m.p. 66-67°,

Anal. Caled. for CiH,s0: C, 84.91; H, 8.02. Found: C,
84.63; H, 8.00.

9,9-Dimethy!-9,10-dihydroanthracene (IV).2*—A well stirred
mixture of alcohol III (12.4 g.) and 709, aqueous sulfuric acid
(w./w., 25 ml.) was heated on the steam bath for 1.5 hr. The
mixture was diluted with water, the product taken into benzene,
and the organic layer was washed with sodium bicarbonate solu-
tion and dried. Evaporation left an oil which contained a small
amount of an anthracene derivative. Distillation gave a frac-
tion b.p. 109-116° (0.3-0.4 mm.), n%*p 1.5937 — 1.5940 (8.4 g.)
consisting of IV together with a trace of the isomeric styrene
derivative (V) (weak band for terminal methylene at 1.5-1.6 ).
Thick layer chromatography on silica gel from hexane afforded a
purified sample of IV as an oil which developed a blue fluorescence
on standing; n¥Dp 1.5916; AEOT 255, 262, 269 mu (e 744, 895, 864).

Anal. Caled. for CysHis: C, 92.26; H, 7.74. Found: C, 91.89;
H, 7.88.

From a similar reaction using a sample of the alcohol which had
not been purified there was obtained, in addition to the expected
product, a 3% yield of 9-methylanthracene, m.p. 79-80° (from
hexane), AE¥ 257 miu (e 189,000); 1it.%0 m.p. 79-80°, Apax 256
mu (e 182,000).

Anal. Caled. for C;Hypp: C,93.71; H, 6.29.
H, 6.41.

Oxidation of 9,9-Dimethyl-9,10-dihydroanthracene.—A solu-
tion of IV (2.0 g., 0.01 mole) in glacial acetic acid (20 ml.) was
kept at 50° and treated dropwise with chromium trioxide (1.4
g., 0.014 mole) dissolved in acetic acid (50 nil.) and water (50 ml.);
little or no reaction took place below 50°. The bulk of the acetic
acid was evaporated, the residue was stirred with water, and then

Found: C,93.39;

(27) W. Theobald and H. A. Kunz, Arzneimittel-Forsch., 13,122 (1963).

(28) J. Rigaudy and L. Nedelec. Bull. Soc. Chim. France, 638 (1959).

(29) The preparation of this compound has been disclosed but no details
or physical properties are given: Geigy S. A., Belgian Patent 601,168 (19G1).

(30) F. Krollpfeiffer and F. Branshied, Ber., 86, 1517 (1923).

(31) R. N. Jones, J. 4m. Chem. Soc., 67, 2127 (1943).
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taken into benzene. The solution was extracted with water and
sodimn bicarbonate, then dried, and evaporated to give 2.3 g. of
residue, m.p. 77-94°. Repeated recrystallizations from hexane
gave a small quantity of 10-hydroxy-10-methylanthrone (VIIT),
uLp. 154-155°, identified by coniparison with an authentic speci-
men prepared from anthraquinone and wmethylmagnesinm hro-
mide. #?

The mother liquors from the above recrystallizations deposited
on standing a product in the forn of white flakes which was eon-
stant-melting at 103-104°, carbonyl at 1667 em. ', X507 268 mpy
(e 15,350); lit.333 m.p. 104.5-105.5° and 99.5-100.5°. Thin-
layer chiromatography indicated that a small quantity of VIII was
still present. Other workers?* have also reported difficulties in
separating a mixture of these two compounds.  An analytically
pure sample was obtained in the following nmanner. A sample of
the crude material (0.9 g.) was dissolved in acetic acid. The
solution was held between 60-70° while chromium trioxide (0.12
g.) dissolved in acetic acid containing a little water was added
dropwise while stirring. No further reaction occurred vn the
addition «f more oxidant. The mixture was processed as above
to give an insoluble fraction (0.05 g.), nup. 284-283° (from ben-
zene), nndepressed on admixture with anthraguinone.  The
remaining material was 10, 10-dimethylanthrone (Vi3 white
flakes frora hexane, nmu.p. 101-102° (0.4 g.)

Anal. Caled. for CigHO: ¢ 86.45; H, 6.33.
%6.20; H, 6.32.

3-Chlorodibenzo|a,e|cycloheptatriene-5-0l.—A solition of 3-
chlorodibenza[a,e]cycloheptatriene-j-one® (330.1 g., 0.13 mole) in
dry tetrauhydrofuran (300 ml.) was added dropwise while stirring
to u suspension of lithiwin aluminmu hydride (5.2 g, 0.14 mole)
in dry ether (250 ml.). The reaction wixture was heated under
reflux for 2 hr., cooled, and treated successively with water (5
ml. ), 209 sodimm hydroxide (4 ml.), and water (18 ml.). The
solid was filtered, washed with warm ethyl acetate, and the com-
bined filtrates were evaporated in cacuo. Recrystallization from
2-propanol-hexane gave 26.6 g. (889¢) of product, m.p. 142-143°.

Anal. Caled. for CpHLClO: G, 74.23; H, 4.57; Cl, 14.41.
Found: C, 74.78; H, 5.19; Cl, 14.40.

3,5-Dichlorodibenzo{a,d]}cycloheptadiene..—A solution of 3-
chlorodibenzo[a,d] cycloheptadiene-5-01% (21.5 g.) in benzene
(250 ml.) was saturated with gaseous hydrogen chloride. The
upper layer was separated, dried over calciumu chloride, and evap-
orated. Recrystallization of the residue from petrolewin ether
(b.p. 80-100°) gave 20.8 g. (89¢:) of product, m.p. 112-114°.
An analytical sample had m.p. 114-115°.

Anal. Caled. for CpHpCly: C, 63.44; H, 4.60; Cl, 26.093.
Found: C, 68.29; H, 4.70; Cl, 27.10.

3,5-Dichlorodibenzo[a,elcycloheptatriene,—The preceding pro-
cedure was applied to 3-chlorodibenzo{a,e]cycloheptatriene-5-ol.
The product, obtained in & yield of 72+, was recrystallized from
carbon tetrachloride-hexane mixture, m.p. 157-158°,

Anal. Caled. for CsHCl: ¢, 69.00; H, 3.86; Cl, 27.10.
Found: C,69.02; H, 3.87; Cl, 26.93.

5-Chloro-2,4-dimethyldibenzo|a,d|cycloheptadiene.—1reat-
ment. of  2,4-dimethyldibenzo{a,d]cveloheptadiene-5-013  with
hydrogen chloride gave the product in 83%; vield, n.p. 111-112°
(from cyelohexane).

Anal.  Caled. for CpHiCL C, 79.54;
Found: C,79.75; H, 6.88; Cl, 13.75.

5-Chlorodibenzo]a,d]cyclooctadiene.—Treatient of dibenzo-
la,d]evclooctadiene-5-01%7 with hydrogen chloride gave an 88¢)
vield of product, m.p. 122-123° (from carbon tetrachloride-hex-
ane).

Anal, Caled. for CpHCl: €, 19200 H, 4.23: Cl
Found: €, 79.45; H, 6.36; Cl, 14.52.

5-Cyanodibenzo|a,e]cycloheptatriene. (a;—silver cyanide
32.4 g, 0.24 mole) was suspended in dry benzene (250 ml.) and a
littie of the solvent was distilled in order to secure anhydrous
conditions. The wixture wag kept at about 35°, covered with a
dark cloth, and a solution of j-chlorodibenzo{a,e]cyeloheptatri-

Found: C,

H, 6.63; Cl, 13.84.

.61

2y oL, Jubinu, WL Cote, ol G Dpepier, Jo e Chem. Soe., 67, 1721
115y,

33 D Y. Cortio and W, M. Wichunison, ddd,, 81, 4719 (193Y).

2313 1L Hevoun and L. Trawbrolge, ol 72, 84 (11507,

£33 =G Winthirap, M. AL Davis, GoN0 Alyers, Jo Gl Gavin, R Thouas,
wiel R Barber, J. Org, Chem., 27, 230 11862).

€361 C.ovan der Stelt, A Fo Harms, sl WL The Navta, J, Med, Dhara.,
Chem., 4, 335 (19G1).

(371 S0 0. Winthrop, M. AL Daviso 10 Nered L Stewsrt, apd R Gadry
g Med. Chea., 6, 130 (10G3).
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e (2704 g, 0.12 mole) in benzene (250 1ml.) was added drapwise
nver 3 hr., cfficient stirring being maintained throughout. "the
mixture was heated under reflux for ¢ hr., the solid fttered, and
the solution cvaporated in raow.  One reerystallization i the
residue fram hexane gave 20.6 g. (7901 of product, vrp. 98,5 -9a°,
An analytical sanple had m.p. 90-100°, ALY 288 mg (e 13,500).

Adnal. Caled. for CeHpN: €, 8845 H, 5100 N, 6.45
Found: C) 8s.16: H, 5.19; N, G.46.

Irom another reaction which was carried out in somewhet ess
solvent and in which the halide was added more rapidly there wis
algo isolated a hydeocachon (0.7 g. ), small rectangular prisms fram
1sopropyl acetate, nup. 213-215°.

el Found: O, 01090 H, 8.93.

(by.—-Bromine <4.0 g, 0.025 mole; was added slowly to 3-
evanodibenzo(a,d} eveloheptadiene’ (5.5 ¢, 0.025 mole) which
was maintained at 130°; copious fumes were evolved. “The mix-
ture wus then kept at 220° until the reaction was complete and
the dark, tarry material was distilled, b.p. 178-182° (0.1 mm. ;.
Repreated reervstatlization from ethanol gave 0.5 g of the prod-
net, up. 99-100°, X502 286 mp (e 12,000).

¢ -—A mixture af 3-cvanndibenzo [adjcycloheptadiene (5.5 g.,
0.025 mole) and N-bromasnecinimide (4.9 g, 0.0275 wole; in dry
carban tetrachloride 100 ml. ) was stirred over a heating lamp for
48 hr. After the ficst 2 hr, o brown color developed, coincident
with the formation of a white, granular precipitate and thereafter
the internal temperature was constant at 75°. The mixture was
filtered while warm and the filtrate was chilled.  There was ob-
tained 1.2 g of 10-bramo-j5-cvanodibenyn|a,d}eveloheptadiene,
nLp. 13%-139° dec.

Anal. Culed. for ClhuBeN: Br, 26,80, Found:  Br, 27.05.

Evaporatian of the carbon tetrachloride filtrate gave an addi-
tianal 3.6 g. of the bromo compound which was comhined with the
preceding smple and heated under reflux for 18 hr. with tri-
cthytamine 150 mlj. The mixture was filtered while hot, the
filtrate evaparated, the residue taken up in ether, and wushed
with dilute hydrochloric acid and water.  Removal of the solvent
and trituration of the residne with w little hexane gave a smuple of
triene, m.p. N7-88°, AP 088 g (e 10,400) which could not be

purified by distillation.

5-Cyano-3-chlorodibenzo|a,d|cycloheptadiene.—Interaction uf
3,5-dichlorodibenzo[a,djeycloheptadiene (19.9 g., 0.076 mole;
and sitver eyvanide 2004 g., 0.1 mole) in benzene (550 ml.) gave
7.7 0 (40, vaf pradist, mep. 133-134° (frowm enrbon tetrachlaride
hexane).

Al Caled, {for Oy HCENG CLo 130920 N, 5050,
ClL 13.98; N, 5.33.

5-Cyano-3-chlorodibenzo|a,e]cycioheptatriene.—3,5-Dichloro-
[n,¢{cycloheptatrience (26.1 g., 0.1 mole) and silver ¢yanide (26.8
g., 0.2 mole) in benzene (900 ml.) gave 19.2 g. (765 ) of the nitrile,
L p. 137-138° (from carbon tetrachloride-hexane).

Anal. Caled. for CeHuCIN: C, 76350 H, 1.01: Cl, 14.09:
N, 557 Found: () 76.35; H, 4.02; Cl 14.01; N) 5.4l

5-Cyano-2,4-dimethyldibenzo{a,d]cycloheptadiene.—Treut -

ment of S-chloro-2,4-dimethyldibenzaa,d}eycloheptadiene (24.3
g., 0.0U5 mole 1 with silver eyanide (20.0 g., 0.15 mole) in benzene
(500 mlb.) gave 215 g 792001 of the nitrite, m.p. 138-134° (cra-
bon tetrachloride~hexane).

Anal. Caled. for CsHiN: €,
Found: C, 87.12: H, 7.01; N, 5.0L

5-Cyano-5-methyldibenzo[a,d|cycloheptadiene.—~A mixture of
5-cyanodibenzola,d}eycloheptadiene (11.0 g., 0.05 mole) and
sodamide (2,15 g, 0.051 mole) in dry toluene (80 ml.) wus stirred
and heated under reflux for 1.5 hr. It wuas cooled to romu tem-
perature, treated dropwise with a solntion of dimethyl sulfate
(8.8 g, 0.07 mole; in tolnene (20 ml. ), and heated on the steam
bath for 1 hr. The precipitate was filtered and the tohiene soh-
tion was washed with water and evaporated. Distillation of the
residue affarded 8.1 g, of an oil, b.p. 152-158° (0.3-0.4 nun. ) which
solidified, m.p. #5-62°.  Recrystallizatian fram ethanol gave 4.0
g. (34¢)) of produet, m.p. 75-76°

Anal. Caled, for C3H,N: N, 6,000 Found: N, 5.98.

The use af sodinnn ethoxide i ethanol as candensing agent gave
medy nuehanged starting material.

Dibenzo|a,e|cycloheptatriene-5-carboxylic Acid. 1a)—A well
stirred mixture of S-cyanodibenzofa,eleyveloheptatricue (7.0 20
and 577 snlfuric acid (w./w., 70 ml.) was heated under reflux for
2.5 br. The cooled mixture wis diluted with water, the solid

Found:

sS4l H, 6.03; N, 5606,

CARe G Ber G, Gz, Céigine, Hal., 8T, 2038 11057).
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filtered, and stirred with dilute sodium hydroxide solution. A
little insoluble material was removed and acidification of the fil-
trate gave 6.6 g. (869 yield) of product, m.p. 239-240°. Re-
crystallization of a sample from chloroform-hexane gave m.p.
241-242°, A20" 288 my (e 14,300); 1it.% m.p. 234-237°.

Anal. Caled. for CsH,:0.: C, 81.34; H, 5.12. Found: C,
81.27; H, 4.82.

(b).—A solution of 5-chlorodibenzo[a,e]cycloheptatriene (5.0
g., 0.022 mole) in dry tetrahydrofuran (25 ml.) was added drop-
wise while stirring (nitrogen atniosphere) to a suspension of finely-
cut lithiuni wire (0.61 g., 0.088 g. atom.) in the same solvent (15
ml.). A precipitate soon formed and the mixture developed a
deep red color after being stirred at room temperature overnight.
It was poured onto an excess of crushed Dry Ice, the mixture
hydrolyzed by the addition of dilute hydroehloric acid, and the
product was taken up in chloroform. The organic layer was
extracted with dilute alkali and the aqueous layer was separated
and acidified. One recrystallization of the product from chloro-
form-hexane gave a sample (1.8 g., 359%); m.p. 238-240° after
sintering at 233°; AE2¥ 285 mu (e 11,940).

The neutral product from the reaction appeared to be bis-(5-
dibenzo[a,e]cycloheptatrienyl). Recrystallization from toluene
gave a sample (0.4 g.), m.p. 315-316°, A%¥% 596 mu (e 20,400).

Anal. Caled. for CypHs: C, 94.20; H, 5.80. Found: C,
93.71; H, 5.57.

(¢).—A 15.19, solution of n-butyllithium in hexane (Foote
Chemical Co., 0.030 mole) was added dropwise under a nitrogen
atmosphere to a solution of dibenzo[a,e]eycloheptatriene (3.3 g.,
0.028 mole) in dry tetrahydrofuran (60 ml.). The reaction was
slightly exothermic and a deep brown color developed. The mix-
ture was stirred for 3.5 hr. at room temperature, poured onto
crushed Dry Ice, and processed in the usual manner. The prod-
uct, after one recrystallization from ethanol-hexane, had m.p.
240-241° (2.0 g., 31%,). Carrying out the reaction in dry ether
in place of tetrahydrofuran gave only a 5% yield of acid together
with a 549 recovery of starting material.

(d).—A solution of the dibenzo[a,e]cycloheptatriene (5.3 g.,
0.028 mole) in dry ether (200 ml.) was added to potassium amide
derived from potassium (1.2 g., 0.031 g.-atom. ) in liquid amimonia
(200 ml.). The ammonia was allowed to evaporate and the mix-
ture was carbonated and processed as previously described to give
1.2 g. (209,) of product, m.p. 241-242°,

(e).—A mixture of dibenzo[a,e]cycloheptatriene-5-0l (6.2 g.,
0.03 mole) and sodamide (1.3 g., 0.033 mole) in dry benzene (70
ml.) was warmed gently for 1.5 hr., cooled, and treated with
methyl iodide (8.5 g., 0.06 mole) in benzene (20 ml.). The mixture
was heated under reflux for 1.5 hr., filtered, and the solution was
washed with water, dried, and evaporated. The residual oil
(6.4 g., ether at 1087 and 1120 cm.™'; Amax 264-282 muy, (e
12,500) was distilled to give a fraction (4.0 g.) of b.p. 142-144°
(0.5 mn1.), n%p 1.6408-1.6430.

An alloy was prepared from sodium (0.56 g.) and potassium
(2.2 g.) in xylene. The xylene was replaced by dry ether and the
preceding methyl ether (4.8 g.) was added. The mixture was
stirred at room temperature for 1 hr. during which time the color
turned through green to dark brown. It was heated under reflux
for 4 hr. and carbonated. There was obtained 1.2 g, of crude car-
boxylic acid, m.p. 202-210°, Amax 282 mu (e 8900). Recrystal-
lization from chloroform-hexane afforded 0.2 g. of product, m.p.
235-236°.

2,4-Dimethyldibenzo[a,d]cycloheptadiene-5-carboxylic Acid.—
A solution of 5-chloro-2,4-dimethyldibenzo{a,d]cycloheptadiene
(5.1 g., 0.02 mole) in dry tetrahydrofuran (40 ml.) was added
dropwise to a suspension of lithium (609 dispersion in oil; 0.5
g., 0.044 g. atom) in tetrahydrofuran (20 ml.) and the mixture
was heated under gentle reflux for 3 hr. The lithio derivative
thus formed was carbonated and processed in the manner de-
scribed above to give 0.6 g. (109) of the carboyxlic acid, nup.
184-185° (from benzene-hexane).

Anal. Caled. for C;sHy;30.: C, 81.17; H, 6.81.
81.36; H, 6.77.

9,10-Dihydroanthracene-9-carboxylic Acid.—A solution of n-
butyllithiun1 prepared* from n-butyl bromide (37.7 g., 0.27
mole) and lithiuni wire (4.8 g., 0.07 mole) in dry ether (150 ml.)
was added dropwise under an atmosphere of dry nitrogen to a
suspension of 9,10-dihvdroanthracene (45.0 g., 0.25 mole) in ether

Found: C,

(39) S.J. Cristol and R. K. Bly, J. Am. Chem. Soc., 83, 6155 (1960).
(40) H. Gilman, J. A. Beel, C. G. Brannen, M. W. Bullock, G. E. Dunn,
and L. 8. Miller, J. Am. Chem. Soc., T1, 1499 (1949).
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(400 ml.). The dark solution was stirred at room temperature for
2 hr. and then heated under reflux for 45 min. It was poured
onto an excess of crushed Dry Ice and processed in the usual
manner to give 29.9 g. (563%;) of acid, m.p. 206-208°.

9,9-Dimethyl-9,10-dihydroanthracene-10-carboxylic  Acid.—
The lithio compound derived from the interaction of 9,9-di-
methyl-9,10-dihydroanthracene (8.4 g., 0.04 mole) and butyl-
lithium (0.05 mole) in tetrahydrofuran (100 ml.) was carbonated
and processed in the usual manner to give 5.3 g. (529%) of the
carboxylic acid, m.p. 182-183° (from benzene); A\:o¥ 257 (i), 263,
271 mu (e 408, 526, 426). The isomeric 2-(a-methylvinyl)di-
phenylacetic acid, an o,a-disubstituted styrene, would be ex-
pected to have no ultraviolet absorption maxima.*!

Anal. Caled. for Ci:Hs0:: C, 80.92; H, 6.39. Found: C,
80.69; H, 6.29.

Dibenzo[a,d|cyclooctadiene-5-carboxylic Acid.—The impure
nitrile (4.7 g.) obtained from the interaction of 5-chlorodibenzo-
[a,d]eveclooctadiene with silver cyanide was heated under reflux
for 12 hr. with 579 sulfuric acid (70 nil.). There was obtained
1.8 g. of acid, m.p. 182-183° (from chloroforni-hexane).

Anal. Caled. for CsHyigOr: C, 80.92; H, 6.39. Found: C,
80.74; H, 6.32.

Bis-(5-dibenzo[a,d]cyclooctadienyl).—A solution of 5-chloro-
dibenzo{a,d]cyclooctadiene (12.0 g., 0.05 mole) in dry tetrahydro-
furan (53 ml.) was added dropwise to lithium (40%, dispersion
in oill, 3.5 g., 0.20 g.-atom) suspended in tetrahydrofuran
(45 ml.). The mixture was heated under reflux for 42 hr. with
occasional irradiation from a high intensity ultraviolet light; at
no time was there any evidence of the formation of a lithio com-
pound. The excess of lithium was destroyed by the cautious
addition of a little ethanol followed by water. The product
(10.4 g., 1009;) was filtered and purified by sublimation in vacuo;
m.p. 345-346°.

Anal. Caled. for CsHs:
92.43; H, 7.44.

Dibenzo[a,e]cycloheptatriene-5-carbonyl Chloride.—A sus-
pension of dibenzo[a,e]cycloheptatriene-3-carboxylic acid (20.9
g., 0.09 mole) in dry benzene (200 ml.) was treated with thionyl
chloride (30.0 g., 0.25 mole) dissolved in benzene (60 ml.).
The reaction mixture was heated under reflux for 2.5 hr. and
evaporated. One recrystallization of the residue from carbon
tetrachloride-hexane gave 15.7 g. (699%) of product, m.p. 128-
130°. An analvtical sample had m.p. 129-130°.

Anal. Caled. for C,¢H,,ClO: C, 75.45; H, 4.35; Cl, 13.92.
Found: C 75.18; H, 4.31; Cl, 13.85.

Dibenzo[a,d]cycloheptadiene-5-carboxamide. (a)—A stream
of boron trifluoride was passed over the surface of a stirred sus-
pension of 5-cyanodibenzola,d]cycloheptadiene (11.0 g., 0.05
mole) in acetic acid (60 ml.) and water (11 ml.) until saturation
was complete. The internal temperature rose spontaneously to
135°; in preparations involving larger quantities it was necessary
to apply external heating in order to complete the reaction. The
mixture was cooled, made alkaline by the gradual addition of
6 N sodium hydroxide, and the precipitate was collected, washed
with water, and dried. The solid was then extracted with hot
acetonitrile and ethyl acetate and the combined organie solu-
tions were evaporated. One recrystallization of the residue from
acetonitrile furnished 10.1 g. (85%) of the amide as long needles,
m.p. 193-194°.

(b).—A stirred suspension of 5-cyanodibenzo{a,d]cyclohepta~
diene (0.9 g., 0.004 mole) in 1 ml. each of sulfuric acid, acetie
acid, and water was heated under reflux for 1 hr. The mixture
was cooled, diluted with water, and the precipitate was collected,
washed with dilute sodiun hydroxide, then with water, and dried.
One recrystallization from acetonitrile gave 0.4 g. (419) of
amide, m.p. 193-194°.

(e).—A solution of 5-cyanodibenzo[a,d]cycloheptadiene (2.0
g.) and potassium hydroxide (6.0 g.) in ethanol (100 ml.) was
heated under reflux for 18 hr. The solvent was removed in
vacuo, water was added aud the precipitate was collected and
dried. It was slurried with a small quantity of ether, filtered,
and recrystallized once from methanol giving 1.5 g. (709%) of
amide, m.p. 191-193°. Acidification of the aqueous alkaline
filtrate gave only a trace of the corresponding carboxylic acid.

Dibenzo[a,d]cycloheptadiene-5-N-methylcarboxamide.—A so-
lution of dibenzo[a,d]cycloheptadiene-5-carbonyl chloride! (7.8
g., 0.033 mole) in dry acetone (30 ml.) was added dropwise to
methylamine (259 aqueous solution; 60 ml). The mixture was

C, 92.71; H, 7.29. Found: C,

(41) Y. Hirschberg, ibid., 71, 3241 (1940).
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then heated briefly, diluted with wuter, and the precipitate was
recrystallized from ethanol-hexane to give 4.5 g. (54G7) of
product, 1m.p. 201-202°.

5-Aminodibenzo{a,d]cycloheptadiene-5-carboxamide.—A 1mix-
ture of 5-chlorodibenun{a,d] cycloheptadiene-5-carhonyl chloride
(3.0 g., 0.01 males) and liquid ammonia (25 ml.) was stirred over-
night in # pressure bottle. The annnonia was evaporated and
the residue was slurried with a little water. The chlorine-free,
insoluble muaterial was recrystallized from ethanol-hexane giving
0.7 g. (28%) of amide, n.p. 281-282° dee.

5-Oximinodibenzo|a,d] cycloheptadiene.—Dibenzo [a,d} ey clo-

heptadiene-5-one (100 g., 0.48 mole) and hydroxylanine hydro-
chloride (84.5 g., 1.2 moles) were heated under reflux for 96 hr.
with a -1 mixture of aqueous pyridine (610 ml.). The solution
was evaporated én racuo and the residue taken up in chloroform.
The solutian was washed with water, dried, and the solvent
removed giving 89 g. (839) of the oxime nmip. 161-167°. A
purified saniple had m.p. 167-170° (from ethanol).

5-Acetamidodibenzo{a,d]cycloheptadiene.—A solution of the
preceding oxinie (12.0 g., 0.054 mole) in ethanol (250 ml.) was
saturated with annonia and hydrogenated at 3.5 kg./cm. and
amnbient temperature in the presence of 109, palladium-on-
chareonl.  The theoretical quantity of hydrogen was consuned
after 14 hr. The catalyst was filtered, the solution evuporated
in racuo, and the residue was warmed on the steam bath for 20
min. with acetic anhydride (100 wml.). Water (500 ml.) was
added and the mixture was heated to boiling. The aqueous luyer
was decanted and the solid material was triturated with a little
wethanol and recrystallized once from dioxane to give 5.3 g.
(39%), n.p. 280-282°,

5-Dibenzo|[a,d]cycloheptadieny! Isocyanate.—Silver cyunate
(22.5 g., 0.15 mole) was added to a solution of 5-chlorodibenzo-
[a,d}eycloheptadiene® (22.9 g., 0.10 mole) in anhydrous aceto-
nitrile (140 ml.). The mixture was slowly heated to the boiling
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point and then kept under reflux for 12 hr. in the durk,  Filtra-
tion, followed by evaparation of the solvent, left a solid residne
front which the product was isolated by trituration with lut
hexane.  Removal of the hexane left 174 g 174901 of the isa-
evanate, nnp. 62-637, unchanged an reervstallization  fron
pentane.

Anal. Cated. Tor CullyNar
Found:  C, 8140 H, 5,74 N, .82

5-Dibenzo|a,dicycloheptadienylurea.—-A solution of the iso-
cyamate (6.3 g, 0.027 wole) in dry acetone (40 ml) was added
dropwise while strring t concentrated wmmmonium hydroxide
(30 ml.).  The reaction mixture was heated under reflux for 4.5
hr., cooled, diluted with water, and the precipitate was cotheeted.
Reerystallization from a 1:1 ethanol-ethylene dichloride mixtore
guve 3.8 ¢ (56, ) of the urea as fine ncedles, m.p. 282-283°
dec.

NLGss ML 5570 N s,

1-(5-Dibenzo|a,d}cycloheptadienyl:-3-acetylurea. —Acetyl
chloride (12 1ml) was added dropwise ta a stirred suspension of
the preceding ompound (2.8 g, 0.11 molej in dry pyridine (65
ml.), the internal temperature heing kept below 20° by means of
external cooling.  The mixture wag then heated on the steam
bath for [ hr., cooled, and treated with ethanol (25 mil) frilowed
by water (300 mb).  The precipitate was collected, washed with
water, and a little cold ethanol.  Reerystallization from ethanot
{eharcoal) gave T4 o447 g mp. 203--204°.
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The Anticonvulsant Activity of 3-Acylindoles Compared with Phenobarbital

H. H. Keasiavg, R WILLETTE, axp Jo S7a0szeovies

Recerved Anyost 28, 1163

Resewrch Laboratorics of The Upjohy Cowepwry, Kalwaazoo, M ichigun

The anticonvulsant activity of various 3-aeylindoles was determined and the strneture-activity relationship

studied.

Nunierous workers have implicated serotonin'* as
having some important role in central nervous systemn
funetion. I'or a summary of the uncertain state of af-
fairs regarding the possible funetion of thig amine i
the CNS one should consult the concluding remarks of
Erspanmer’s review, 10

Bounyeastle? has shown i the rat that elevation of
brain serotonin is a consequence of the administration
of various central nervous system depressants.  On the
other hand, many simple indole derivatives show pre-
dominately excitatory actions.” During the course of
routine screening, it was noted that a considerable num-
ber of 3-acylindoles had anticonvulsant action. The
present report deseribes the study of a sevies of 3-acyl-
indoles as anticonvulsants aud the correlations between
structure and activity are noted.

Pharmacological Methods.—All compounds were injected
intraperitoneully in freshly prepared solutions or suspensions
using 0,250 aqueous methyl cellulose.  Injection vohune was

(1) (1) For n recent review on serotoron see V. Erspainer jn ' Progress io
Dirug Research,” Vol. 3, K. Jucker, 2., Tuterscience Piblishers, Ine.. New
Yurk. N.YL 1061, 1 1510 ¢h) p. 320,

21 . Do Borvyeastle, M. Yo Bowyvewstle, and 1. Go Anderson, J
[aemaedd . Feptl, Thecap., 135, 17 {1062},

33 1111 Keosling, nopoklished ubservations from tios Laboratory .

The optimun compound tested was 3-isobutyvryl-1-methylindole.

0.01 ml./g. body weight. A Hans Tech electroshock apparatus
delivering current of variable intensity for 0.2 scc. through ear
clip electrodes was utilized.

Mice.—Groups of 15 Carworth Parms male mice weighing 15
22 g, were injected with test compound wt 100 mg. /kg.  Similar
groups were injected with phenobuarbital sodium (10 and 20 mg./
kg.) and vehicle in each experiment. Thirty wmin, after acdiin-
istration (separate experiments at 30, 60, and 90 min. after ad-
ministration had shown that peak effect occurred in representa-
tive compounds at 30 min, ) the animals were subjected to electro-
shock.  Current strength in milliamperes was varied in 0.05 log
units.  The “up-down” procedure described by Kimball* was
utilized to estimate the log of the current strength causing tonic
extensor seizures in 509 of the animals and its 95¢; canfidence
interval.

Rats. —The procedure deseribed for mice was utilized with the
following changes: (1) rats (Upjohin-Sprague-Dawley ancestry)
weighing 80 to 150 g. were utilized (within an experiment the
weight range was £10 g. of the mean); (2) phenobarbital sodimm
controls received 9 and 18 wmig./kg.; (3) test compaunds were in-
jeceted at 25 mg./kg.  Test componuds were evaluated relutive
to the control groups in cach experiment. Compounds were
reported as active if the enrrent strength 50 (test compound)
was greater than the upper 95¢ confideince interval ol untreated
controls.  The activity of test compound relutive to pheno-
barbital was based upon the effect of test conupound relative to

1AW Kouball, WL T, Boroetd, wul Do Go Dalaerty, ffadad e Hes 1
1610501,



