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on its back,  Trials were terminated arbitrarily 3—4 hr after the
los= of righting reflex if the animals contimied to sleep.

Reserpine Inhibition.——Three gronp= of male albino mice
(fomr animals each) were adminiztered 1 (25 mmg/kg), 2 (530 mg/
kg), and 3 (50 mg/kg) intraperitoneally followed by 2.5 mg/kg s
of reserpinie 45 min later. The animals were then checked for
ploxiz and other behavioral effects 43 min after reserpine. A
fonrth gronp received reserpine only (2.5 mg/kg). Similar tests
were perforined using imipramine (30 mg‘kg), amphetamine (10
mg/'kg), and a-ethyltryptamine (25 mg ‘kgi as the control com-
ponnds.

Three additional groups of mice ffour animals each) were
treated with reserpine (2.5 mg/'kg =), followed by the intvaperi-
toneal administration of either 1, 2, or 3 (xame do=es as above) 4
hr later.  Albino mice were used on the same test design using
imipramine {25 and 50 mg/kg ip), ampheramine (3 and 10 mg kg
i), and e-ethyltryptamine (235 myg kg

Iir.+2
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2 - Phenyl - 4 - dimethylaminomethyt - 1.3 - dioxolanc
methiodide (IIT) is a parasvmpatholytic agent?® of un-
defined geometry.! Bceeause the cis arrangement of
the 2 and 4 substituents ix known to be of importance!+
in the potent parasympathomimetic agent, 2-methyl-
4-cimethylaminomethyl-1,3-dioxolane methiodide (V),
it appeared to be of interest to prepare the c¢is and
trans iromers of IIT and determine their parasym-
patholytie propertiex.

We now report that II1. ax prepared by the method
of Fourneau and Chantaloux,® ix a 1:1 mixture of the
cis and trans isomers, thus further substantiating our
previous observations'® that molecular complex forma-
tion appears to be common among quaternary aud
other derivatives of 1,3-dioxolane. Samples of the
cis and trans isomers of I, each enriched to the extent
of about S09%, have been prepared by partial separation
of the isomers at the intermediate 2-phenyl-i-chloro-
methyl-1,3-dioxolane stage. The assignment of strue-
ture was by nmr spectroseopy’ and has been dis-
cussed in detail in the previous paper of this series.
The parasympatholytie propertics of Illa and IITh
were determined using the rat jejunum preparation
previously deseribed.®  IIIa and IIIb were found to
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Figire 1.--Dose rexponse cirves for cis-2-methyl-4-dumethyl-
amtinemethyl-1,3-dioxolane methiodide (V) in the absence (O:
and in the presence of ITTa t A) and ITlh (A), bath 5 X 16~
gl

be ecquipotent as antagonists of cis-2-methyl-4-di-

methylaminomethyl-1,3-dioxolane  methiodide  (1'ig-
ure 1).
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Thix luck of stereospecificity ix of some interest and
suggests that a large nonpolar binding swrface cxists
at the receptor surface capable of binding cqually well
the phenyl groups of TITa and ITIb. In accordanc:
with this, Introduction of a =ecoud phenyl group (1V)
produces a1 muarked inerease in  parasvmpatholyvtic
activity.?  However, the relatiouship between  this
binding site and that oceupied by the methyl group
of the agonist ecompound remains undetermined.  Con-
ceivably, the methyl group oceupies a unique portion
of the large nonpolar area as suggested in the model of
the cholinergic receptor advanced by Belleau.*
Alternatively. the two binding =ites may be completely
distinet us would be the ease if the agonist and antago-
nist molecules bind to different areax of the receptor
surface.

Experimental Section

Melting pointx were determined on a Thomas-Kofler hot stage
and are corrected.  The nmr spectra, in CDsCN solution,
methiodides, «r neat material (TMSR), were recorded on a Vartan
A-60 spectrometer.  Clpe analy=es, on 107, Carbowax colinnns,
were carried (it nsing an F & M Seientific instrament Melel

97 B. Belleaw, -0anon Dyayg. Res., 20 84 (19655
(1M B Bellowe Ao, VoYL el Sev,, 144, TO5 14687
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53750).  Analyses were performed by Dr. A. E. Bernhardt,
Miilheim, West Germany; where indicated only by symbols of
the elements the analytical results obtained for those elements
are within =£0.49 of the theoretical values.

Mixtures of c¢is- and trans-4-Chloromethyl-2-phenyl-1,3-
dioxolane (IIa and IIb).—A 1:1 mixture of these isomers, bp
98-100° (3 mm), was obtained from 1,2-dihydroxy-3-chloro-
propane and benzaldehyde, according to the method of Fourneau
and Chantaloux.? Repeated fractional distillation of this mixture
through a Teflon spinning-band column (Nester Faust) afforded
two enriched fractions (indicated by glpc and nmr) containing
3:1 of ITa and IIb, respectively, bp 96-98° (3 mm), and 2:1 of
IIb and IIa, respectively, bp 100-102° (3 mm). Numerous
intermediate fractions were also obtained. Glpe (200° isother-
mal; He 30 ml/min) retention times were 10 and 12 min for
ITa and IIb, respectively. Nmr? absorption was observed at
7 2.7 (aromatic multiplet), 4.16 [singlet Co-H (IIb)], 4.36 [singlet,
Cy-H (IIa)], 5.7-6.4 (multiplet C,-H and C:-H), 6.67 (doublet,
CH,CL).

Mixtures of cis- and {rans-4-Dimethylaminomethyl-2-phenyl-
1,3-dioxolane Methiodide (IIIa and IIIb).—A 1:1 mixture was
obtained from a 1:1 mixture of the chloromethyl-1,3-dioxolanes
(ITa and IIb), according to the method of Fourneau and Chanta-
[oux,® and had mp 152-154° (lit.* mp 155°). A 4:1 mixture of
ITIa and IIIb, respectively, was obtained by fractional crystal-
lization of the methiodides derived from the fraction of 4-chloro-
methyl-2-phenyl-1,3-dioxolane enriched in ITa and had mp 162-
164° from acetone. Anal. (Ci3HINO:) C, H, I, N.

A 4:1 mixture of IIIb and IIIa, respectively, was obtained by
fractional crystallization of the methiodides derived from the
4-chloromethyl-2-phenyl-1,3-dioxolane enriched in IIb and had
mp 168-170° from acetone. Anal. (CisHpINO,) C, H, I, N.

Nmr peaks of the above mixtures were at = 2.32 (aromatic
mnltiplet), 3.91 [singlet, C,-H (IIIb)], 4.12 [singlet, C»-H
(ITIa)], 5.80-6.56 (multiplet, Ci-H, Ci;-H, -CH,N), and 6.66
(singlet, NCHy).
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A variety of indoleethylamines including N,X-di-
methyltryptamine,2 N,N-dimethyl - 4 - hydroxytrypt-
amine (psilocin),? and N,N-dimethyl-6-hydroxytrypt-
amine* have been reported to have hallucinogenic
activity. Of these psychoactive indoleethylamines,
N,N-dimethyl-5-methoxytryptamine exhibits the high-
est activity in disrupting conditioned responses in

(1) This investigation was supported by the Psychopharmacology Re-
search Branch, National Institute of Mental Health, Contract SA-43-ph-
3021.
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rats.” Attempts have been made to develop theoretical
structure-activity relationships for these and other
psychotomimetic compounds.®” Because of the high
CNS activity shown by N,N-dimethyl-5-methoxy-
tryptamine, the synthesis of the structurally related
tricyclic indole, O-methylnordehydrobufotenine (6-
methoxy-5-methyl-1,3,4,5-tetrahydropyrrolo [4,3,2-d,e |-
quinoline, Ilc), was undertaken. The synthetic route
is parallel to the method for synthesis of 1,3,4,5-tetra-
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hydropyrrolo [4,3,2-d,e Jquinoline® and  dehydrobufo-
tenine.® Recently, an alternate synthesis of the tetra-
hydropyrroloquinoline ring system has been reported
from N-methyl-53-bromotryptamine and an alkyl-
lithium to form &5-methyl-1,3,4,5-tetrahydropyrrolo-
[4,3,2-d,e]quinoline via an intramolecular aryne addi-
tion reaction.’® Treatment of 5-methoxygramine with
concentrated HNO; afforded 3-methoxy-4-nitrogramine
(Ia) which was quaternized with eS80, and then
converted to S-methoxy-4-nitroindolyl-3-acetonitrile
(Ib) with NaCN. Catalytic hydrogenation of Ib
with Pd-C in EtOAc at approximately 63° yielded 5-
methoxy-4-aminoindolyl-3-acetonitrile (I¢) instead of
the expected product, G-methoxy-1,3,4,5-tetrahydro-
pyrrolo[4,3,2-d,e Jquinoline (ITa). In ethanol the same
hydrogenation of Ib yielded two products: the de-
sired  G-methoxy-1,3,4,3-tetrahydropyrrolo [4,3,2-d e ]-
quinoline (ITa) and 7-methoxy-1,2,3,4,5,6-hexahydro-
pyrrolo[4,3,2-d,e Jquinoline (ITI). Reaction of IIa with
formic-acetic anhydride formed the N-formyl deriva-
tive (IIb). Reduction with diborane resulted in the
formation of O-methylnordehydrobufotenine (IIc).
Pharmacology.—Pharmacologic activity was de-
termined in squirrel monkeys trained in the Wisconsin
General Test Apparatus by Dr. E. T. Uyveno and his
associates in the Biobehavioral Science Laboratory of
Stanford Research Institute using published tech-
niques." The median effective dose (ED;y) of Ilc
that disrupted the ability to discriminate between
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