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ture overnight, then vacuum distilled to give 214.5 g.
(92.09%,) of adduct boiling at 87-89°/0.25 mm.

The diamide, prepared from the above diacid chloride and
excess concentrated ammonium hydroxide, was recrystallized
from ethanol for analysis. It melted at 261-262°,

Anal. Caled. for C,yHiuNLO,: C, 61.84; H, 7.27; N, 14.43.
Found: C, 61.6, 61.4: H, 7.07, 7.17: N, 14.3, 14.3.

Bicyclo[2.2.2)octene-5-trans-2,3-dicarbozylic actd (Ib). A
mixture of 176.3 g. (0.75 mole) of bicyelo[2.2.2]octene-5-
trans-2,3-dicarbonyl chloride and 1 1. of water was allowed
to stand at room temperature overnight. The resulting white
solid, after filtering, washing well with water, and drying,
weighed 141.4 g. (96.29%) and melted at 213-215°. For analyv-
gig it was recrystallized from water and it then melted at
214-215°. Alder and Stein® reported a melting point of
211°.

Anal. Caled. for C,Hy0.: C, 61.21; H, 6.17. Found: C,
61.4, 61.4; H, 6.17, 6.07.

Dicyelo[2.8.2) oclane-trans-2,3-dicarboxylic  acid (I1I). A
golution of 78.4 g. (0.40 mole) of bicyelo[2.2.2]octene-5-
trans-2,3-dicarboxylic acid and 650 ml. of 109 sodium car-
bonate was hydrogenated using 0.78 g. of 109, palladium-on-
charcoal. After the theor:tical amount of hydrogen was
consumed, the catalyst was filtered and the product preci-
pitated with concentrated hydrochloric acid. The white
solid, after filtering and drying, weighed 76.8 g. (92.29,) and
melted at 234-235.5°. After recrystallizing from 1:1 meth-
anol-water the melting point was 234-235°. A mixture with
authentic bicyclo[2.2.2]octane-trans-2,3-dicarboxylic acid?
melted at 233-234.5°. The authentic diacid and the present
acid have identical infrared spectra (Nujol mull).

Anal. Caled. for CioHyO4: C, 60.60; H, 7.12. Found: C,
60.3, 60.5; H, 7.28, 7.31.
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Dialkylaminoalkyl Pentachlorophenyl
Sulfides
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The availability of pentachlorothiophenol (I)
prompted the synthesis of a few dialkylaminoalkyl
pentachlorophenyl sulfides (II11). The desired com-
pounds were prepared by the condensation of I with
dialkylaminoalky! chlorides (IT).

cl ol
Cl V-SH + Cl(CHy),NR, —>
C1 cl I
I ca
cl S(CH,),NRy'HCL
cl Cl
11

One compound, 3-dimethylaminopropyl penta-
chlorophenyl sulfide (III. n = 3, R = CHjy), was
quaternized with methyl iodide and o-bromobenzy!
bromide.
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The six compounds were tested for various
pharmacological and chemotherapeutic activities
including effect on blood pressure, anti-serotonin
activity, monamine oxidase inhibition, psycho-
pharmacological activity, and anticancer activity.
They were tested for ability to inhibit growth of
various gram-negative bacteria such as . coli, and
for their effect on parasites such as S. obvelata, L.
tenella, S. mansonz, T. cruzi and H. nane. No par-
ticularly outstanding activity was observed.

EXPERIMENTAL!

3-Dimethylaminopropyl pentachlorophenyl sulfide hydro-
chloride. To a mixture of 14 g. (0.05 mole) of pentachloro-
benzenethiol and 8 g. (0.05 mole) of dimethylaminopropyl
chloride hydrochloride in 350 ml. of 2-propanol was added
a solution of 6.6 g. (0.1 mole) of 859 potassium hydroxide in
10 ml. of water. The resulting solution was refluxed overnight.
The reaction mixture was poured into 1.0 1. of water, ex-
tracted with ether, and dried. Alcoholic hydrogen chloride
was added to give 12.6 g. (63%) o fine, white leaflets, m.p.
229-230.5°. Recrystallization twice from dry ethanol raised
the melting point to 230.5-231°.

Aunal. Caled. for CiyH;:CLNS-HCI: C, 32.70; H, 3.24; Cl,
52.66; N, 3.47; 8, 7.93. Found: C, 32.95; H, 3.35; Cl, 52.73;
N, 3.54; 8, 8.08.

2-Dimethylaminoisopropyl pentachloropheny! sulfide hydro-
chloride. Pentachlorobenzenethiol, 14 ¢. (0.05 mole), and 8.0
2. (0.05 mole) of dimethylamincisopropy! chloride hydro-
chloride were allowed to react and the reaction worked up
as described above, to yield 9.1 g. (45%) of material melting
at 184-190°, Three recrystallizations from ethanol-acetone
raised the melting point to 198~200°.

Anal. Caled. for CyHpRCLNS-HCL: C, 32.70; H, 3.24;
Cl, 52.66; N, 3.47; 8, 7.93. Found: C, 32.87; H, 3.24; C],
52.89; N, 3.58; 8, 8.03.

2-Dimethylaminoethyl pentachlorophenyl sulfide hydrochlo-
ride. A mixture of 14 g. (0.05 mole) of pentachlorobenzenc-
thiol, 5.4 g. (0.05 mole) of 2-dimethylaminoethyl chloride
in an equal weight of xylene, and 2.7 g. (0.05 mole) of sodium
methoxide in 400 ml. of dry ethanol was heated under reflux
overnight, After working up as described above, 13.6 g.
(709%) of product was obtained, m.p. 228-231°. One re-
crystallization from dry ethanol, with the aid of charcoal,
raised the melting point to 232-234°.

Anal. Caled. for CiHyCLNS-HCL: C, 30.80; H, 2.84;
Cl, 54.55; N, 3.59; 8, 8.22. Found: C, 30.86; H, 3.00; C|,
54.26; N, 3.50; 8, 8.26. :

2-Di-n-butylaminoethyl pentachlorophenyl sulfide hydro-
chloride. Pentachlorobenzenethiol, 14 g. (0.05 mole), and
9.6 g. (0.05 mole) of di-n-butylaminoethyl chloride in an equal
weight of xylene were allowed to react, and then worked up
as described above. It was necessary to add ether to the
alcoholic solution in order to induce the product to precipi-
tate. The yield was 20.5 g. (86.5%), m.p. 121-124°. Recrys-
tallization from ethanol-ether with the ald of charcoal gave
white needles, and did not raise the melting point.

Anal. Caled. for CpHuCLNSHCL: C, 40.53; T, 4.89;
Cl, 44.87; N, 2.95; 8, 6.76. Found: C, 40.52; Y, 5.08; (1,
44.79; N, 3.29; S, 6.87.

[8~(Pentachlorophenylthio)propyl] trimethylammonium
iodide. 3-Dimethylaminopropy! pentachlorophenyl sulfide
was prepared as described above on a 0.05 mole scale. The
ether solution was taken to dryness, and the residual oil
dissolved in 100 ml. of acetone. Methyl iodide, 42 g. (0.3
mole), was added and the solution was allowed to stand at
room temperature for 6 hr., during which time a cream-
colored solid precipitated. The solid weighed 25 g. (987%)

(1) Microanalyses are due to Mr. Elmer Shelberg and
stafl of the Abbott Microanalytical Laboratory.
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and melted at 199-201°. One recrystallization from meth-
anol raised the melting point to 207-208°.

Anal. Caled. for CpH;;CLINS: C, 28.28; H, 2.96; N,
2.75. Found: C, 28.58; H, 2.97; N, 2.55.

(0-Bromobenzyl)dimethyl [3-( pentachlorophenylthio)propyl]-
ammonium bromide. To 0.05 mole of 3-dimethylaminopropyl
pentachlorophenyl sulfide in 100 ml. of acetone was
added 12.5 g. (0.05 mole) of o-bromobenzyl bromide.?
On standing 4 hr. at room temperature, an oil precipitated
and solidified. The product was cream-colored and weighed
20 g. (659), m.p. 181-182°. Two recrystallizations from a
mixture of ethanol and 2-propanol did not raise the melting
point.

Anal. Caled. for CmHmBI‘zClaNSI C, 3501, H, 294, N,
2.27. Found: C, 385.31; H, 3.19; N, 2.23.
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(2) D. F. DeTar and L. A, Carpino, J. Am. Chem. Soc.,
78, 477 (1956).

Synthesis of Benzyl Vinylcarbamate and 3-0-
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After completion of the investigation concerned
with the preparation of poly(vinylamine),? further
amounts of this polymer were desired for study. In
the interim, Hart had described a newsyntheticroute
for this material.%* This report is concerned with
the preparation of a monomer having potential
use in this synthesis and certain anomalous reactions
encountered.

In essence, the synthesis involves the application
of the Curtius reaction to acryloyl chloride followed
by conversion of the vinyl isocyanate (II) obtained
to benzyl vinylcarbamate (III). Hart3¢ has de-
seribed a three-step process which involves the

NaN;
CH,=CHCOC!] —— CH,—CHCON; (1)
I
Heat
CH,=CHCOXN; ——> CH2=ICHNCO 2)
I
CsH:CH,0H
CHy=CHNCO — CHs~CHNHCO,CH,C:H; (3)
III
isolation of the intermediate materials. It has

been found that this process can be considerably

(1) This work was carried out under contract hetween
the Ordnance Corps (DA-33-019-ORD-2025) and The Ohio
State University Research Foundation (Project 675). The
support of the supervising agency, the Ballistic Research
Laboratories of Aberdeen Proving Ground, Md., is grate-
fully acknowledged.

(2) M. L. Wolfrom and A. Chaney, J. Org. Chem., 26,
1319 (1961).

(3) R. Hart, Ind. chim. belye, 20, Numéro Special, Vol,
3, 403 (19558).

(4) R. Hart, Ind. chim. belge, 23, 251 (1958).
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simplified and the isolation of the intermediates
eliminated. Thus, acryloyl chloride® was converted
to the azide by treatment in toluene solution with
aqueous sodium azide solution.® The acryloyl
azide (I) was then heated in the presence of benzyl
alcohol to produce the benzyl vinylearbamate
(m.p. 43-44°) in 609, over-all yield from the acryl-
oyl chloride. Lower yields were experienced if
attempts were made to isolate the intermediate
vinyl isocyanate. Iurthermore, if the acryloyl
azide solution in toluene was not carefully purified
to remove all traces of acid contamination, the
expected product was not obtained. In the best
method, pyridine was added to the azide decompo-
sition mixture to ensure the absence of acid con-
ditions.

The product obtained in the above process, if the
system was contaminated with acid, was dibenzyl
ethylidenedicarbamate (IV).

RCH(NHCO,CH.C¢H,),
IV. R = CH,
V. R = CH;CH,

The strueture of this new compound was es-
tablished by direct synthesis from acetaldehyde and
benzyl carbamate and by hydrolysis and isolation
of derivatives in addition to elemental analysis
and molecular weight determination. Dibenzyl
ethylidenedicarbamate (IV) also resulted from the
acid-catalyzed reaction of benzyl alecohol and vinyl
isocyanate (II), from the treatment of benzyl vinyl-
carbamate (IIT) with various acids, and from the
acid-catalyzed reaction of benzyl carbamate and
benzy! vinylearbamate (III). In this last instance,
the yield was higher than could have been due to the
benzyl vinylcarbamate alone.

The acid-catalyzed conversion of benzyl vinyl-
carbamate (III) to dibenzyl ethylidenedicarbamate
(IV) probably proceeds by initial cleavage of the
reactant to benzyl carbamate and an unidentified
fragment. The benzyl carbamate subsequently
condenses with the unchanged benzyl vinylcar-
bamate to afford the product. Martell and Herbst®
have made similar suggestions about the course of
the reaction between benzyl carbamate and alde-
hydes.

Martell and co-workers,®” in their studies of the
condensation of benzyl carbamate with aldehydes,
investigated only a single aliphatic aldehyde, iso-
valeraldehyde. Thus, an attempt was made to
explore the generality of the reaction; following
the method developed for acetaldehyde, propanal
afforded dibenzyl propylidenedicarbamate (V).
However, the corresponding derivatives could nct
be obtained with methanal, butanal, 2-propanone,

(5) G. H. Stemple, Jr., R. P, Cross, and P. P. Mariella,
J. Am. Chem. Soc., 72, 2299 (1950).

(6) A. E. Martell and R. M. Herbst, J. Org. Chem., 6,
879 (1941).

(7) T. R. Lewis, Jr.,, F. R. Butler, and A. E. Martell,
J. Org. Chem., 10, 145 (1945).



