July 1969

2-Benzyl-5-(N,N-dimethylamino)-
y-valerolactone, an Inhibitor of
Plasma Cholinesterase!?
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2-Benzyl-5-amino-y-valerolactone (I) was prepared
as a possible intermediate for the synthesis of 2-benzyl-
5-aminolevulinic acid.? It was recognized that the
N,N-dimethyl derivative of I might possess acetyl-
choline-like activity;® therefore, 2-benzyl-5-(N,N-di-
methylamino)-y-valerolactone (II) was prepared and
tested against isolated human plasma pseudocholines-
terase system. II was found to have an I of 2.14 X
105 M in a previously described assay procedure.*
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Experimental Section®

2-Benzyl-2-carboxy-5-bromo-y-valerolactone.—A suspension
of 34.3 g (0.193 mole) of N-bromosuccinimide in 200 ml of H,0
was added to a solution of 45 g (0.192 mole) of allylbenzylmalonic
acid® in 200 ml of Et,0. After being stirred for 12 hr the Et,O
layer was removed and the H,0 layer was extracted twice with 23
ml of Et,0. The combined ethereal extract was concentrated to
a heavy oil; this was dissolved in 75 ml of Et,0, and petroleum
ether (bp 37-60°) was slowly added until precipitation was com-
plete. The crystals were removed by filtration and recrystallized
twice from Et;O-petroleum ether (bp 37-60°); yield 27.3 g.
Concentration of the mother liquor produced additional product
which weighed 12.5 g after three recrystallizations. The total
,}'{ield was 40.8 g (67.89,), mp 135° dec. Anal. (C;3Hi:BrO,4) C,

2-Benzyl-5-phthalimido-~-valerolactone.—2-Benzyl-2-carboxy-
5-bromo-vy-valerolactone (20 g, 0.064 mole) was heated at 130°
for 48 hr to effect decarboxylation. The resulting liquid showed
ir absorption bands as expected. It was used in a modified
Gabriel synthesis,” conducted at 90° for 24 hr. Isolation by the
reported procedure and crystallization from CgHgpetroleum
ether yielded 14.7 g (699,) of product, mp 130-1353°. TFive
recrystallizations gave a product with mp 135-137°. Anal
(CpH1sNO,) H, N; C: caled, 71.85; found, 71.42.

2-Benzyl-5-amino-y-valerolactone Hydrochloride (I).—A 3.65-g
sample of 2-benzyl-5-phthalimido-+v-valerolactone was added to
200 ml of 6 N HCI. The mixture was alternately refluxed and
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cooled to room temperature four times. H,O and HCl were
removed in a rotary evaporator. Absolute EtOH was repeatedly
added in 20-ml portions and evaporated to remove excess HCI.
The residue was taken up in absolute EtOH, and Et:O was added
until precipitation was complete; yield 2.2 g (83.39%), mp 196-
199° dec.

Compound I gave a purple color with ninhydrin. R; values
were, respectively, 0.38 in BuOH saturated with H.O, 0.77 in
MeOH-NH; (19:1), and 0.89 in pyridine-H,O (63:33). Anal.
(C1yH1sCINOy) C, H, N.

2-Benzyl-5-(N,N-dimethylamino)-vy-valerolactone Hydrochlo-
ride (II).—A solution of 2.0 g of I, 9.0 ml of 1 N’ NaOH, 5 ml of
H,0, 2 ml of 889, formic acid, and 2 ml of 4097, CH»O was heated
for 6 hr at 100°. The mixture was concentrated to a heavy oil
under reduced pressure. Absolute EtOH in 20-ml portions was
added and was then evaporated four times. "The oil was dis-
solved in 20 ml of anhydrous EtOH, and the NaCl was filtered
off. Concentrated HCI (40 ml) was added to the filtrate and the
solution was then concentrated to an oil. Absolute EtOH was
added and evaporated four times. The dry crystals were
thoroughly triturated with anhydrous EtyO and filtered; yield
1.9 g (85.0%), mp 175-177°. Anal. (CuHxCINO,) C, H, N.
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The title compounds (see Table I) are essentially the
“ring removal” and “ring addition” compounds of
N4 N*-decamethylenebis-4-aminoquinaldine (1), a
known antimicrobial agent.! The bisdecamethylene
derivatives of 2- and 3-aminopyridine were also pre-
pared. The compounds were tested in vitro according
to methods previously deseribed.? Table II contains
the screening data for the amines, compound 1, and 9-
aminoacridine (9), a compound whose antimicrobial
activity is well documented.?

Experimental Section

N¢,N¢-Decamethylenebis-9-aminoacridine (2) was prepared
from 9-chloroacridine (25 g, 0.11 mol) and 1,10-diaminodecane
(8.6 g, 0.05 mol) according to the method of Strauss and Rosen-
stock.?

N,N’-Bis(pyridyl)sebacylamides (6-8).—Sebacyl chloride (30
g, 0.125 mol) was added dropwise to a stirred mixture of the appro-
priate aminopyridine (23.5 g, 0.25 mol) and Et;N (25 ml) in THF
(250 ml). After about 10 ml of the chloride had been added,
the mixture began to boil, and addition was continued at such a
rate that reflux was maintained. After the addition was com-
plete (about 10 min) stirring was continued for an additional 15
min. The solvent was then removed by evaporation in vacuo.
The residue was triturated with 500 ml of 109 K.COj; solution,
filtered, washed with H,O, and purified.

N,N’-Bis(pyridyl)decamethyleneamines (3-5).—A slurry
of the appropriate diamide 6-8 (12.5 g, 0.035 mol) in warm THF
(200 ml) was added, with stirring, to LAH (2.3 g, 0.06 mol) in
THF (50 ml). The resulting mixture was heated under reflux
for 1.5 hr. The reaction mixture was cooled in an ice bath and
stirred during the successive dropwise additions of H,O (3 ml),
159, NaOH solution (3 ml), and H.O (20 ml). The mixture was
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Tanre I
No. R Yield,® “ Crystn solveni Mp, °C ormula
Amines: RNIH(CH. i NHE
2 9-Acridyl D2.7 Cillg-Col 1539145 Caslds Ny
3 2-Pyridyl 24 .4 DA F-taluene 161163 CaHygoN ¢
4 3-Pyridyl 37.7 Cally, BO-142 CatNy
5 4—P311dy1 US| (‘.‘.”5 (‘:”m 1074113 (‘:‘nlllh):\‘t
Amides: RNHCO(CH.)CONHR
6 2-Pyridyl 242 MEK 132+15:3 CopllgeN i)
7 3-Pyridyl 70.0 MK 160101 Cul N Os
8 4-Pyridyl 24 .4 MEK 149151 Cuald3e N0

¢ Yields arve for analytically pure materials.
except where indicated. ¢ Dihydrochloride.

® All ecoinpounds were analyzed for G, 11, avd N,
“(C: ealed, 60.14; Tound, 59.72.

Values nre within £0.4¢, of theoreticeal

Tansr IT
R e e e e ane e es—em N 10 conenn, pg S ml” o e ey e e e e
Kecherickia Dzeudomonas Protos Trichomonos I'richophytoa Cardid
No. colt weruginosa maralilis vagrrolix ‘mentagrophytes nlbicavs
1 125 00 250 0 100 10
9 25 PT 100 25 100 N 6
2 N N N 100 10 100
6 N N N N Pi 250 N
7 N N N N PT 500-100 N
S 100 500 H00 HOU Pl 100 SO0

@ PI = partial inhibition, N = uno activity at 300 pg /'ml.

filtered aud worked up in the usual manuer. The resulting con-
pounds (free base or 2HCI salt) were purified by erystallization.
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Ni-Sulfato-N2-isonicotinylhydrazine.
A Potential Metabolite of Isoniazid!
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During studies on the metabolism of the antituber-
culous isoniazid (INH), in animals® and man,* we con-
sidered the possibility that one of the group of acid-
labile urinary metabolites was an N-sulfate conjugate
of INH. This was suggested by earlier in vivo™® and
in vitro” studies, using various laboratory animals, in
which arylamines such as aniline and 1- and 2-naphthyl-
amine were conjugated with sulfate to form highly acid-
labile sulfamates. Since INH is acetylated by the
same pigeon liver enzyme that acetylates arylamines,”
a similar parallel activity seemed possible for sulfate
conjugation. If highly acid labile, an INH-sulfate
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conjugate would contribute to the incompletely idcnti-
fied acid-labile fraction of urinary INH metabolites.

Therefore, we synthesized the INH analog of aryl
sulfamates, N l-sulfato-N2z-isonicotinylhydrazine, by
procedures employed previously. It was found to be
stable to the mild acidie conditions known to hydrolyze
the pyruvie and oa-ketoglutaric acid hydrazones of
INH? and the aryl sulfamates® (pH 1.0, room tempera-
ture). However, it could be split quantitatively to
INH by heating at 45° in 1 N HCI for 24 hr, conditions
developed for the hydrolysis of acetylisoniazid to INH
without the decomposition of INH.#* When this hy-
drolysis procedure was applied to urine collected from
dogs receiving INH in studies reported previously,?
no inerease of INH content could be detected. These
results indicated that the sulfate conjugate was not
metabolite of INH in the dog. Therefore we tested
the 7n vivo stability of the sulfate compound in subse-
quent experiments.

For preliminary tests on the toxicity of this com-
pouud, we administered single doses of 48.1 mg/kg
iv (equivalent to 25 mg of INH/kg) to six 26-day-old
Holtzman female rats. Similar groups of untreated
rats and rats receiving 25 mg of INH/kg served as con-
trols. No untoward reactions were noted in the rats
receiving either INH or the INH-sulfate conjugate.
The rats were weighed immediately before injection
and daily for the next 9 days. Necropsies were per-
formed after killing the animals with CHCIl;, with
special attention being given to the liver, kidneys, and
spleen, which were examined internally as well as ex-
ternally. No gross changes from the untreated rats
were noted in the treated groups. In addition, no
{oxie effects of the compounds were noted in the growth
of the animals, as evidenced by nearly identical weight
gains i the treated and untreated groups during the
study period.

To determine the 21 vivo stability of the INH-sulfatc
conjugate, we injected four young adult female beagle
dogs (weight range, 5.2-9.7 kg) with doses of 9.0



