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on its hack. Trials were terminated arbitrarily 3-4 hr after the 
loss of righting reflex if the animals continued to sleep. 

Reserpine Inhibition.—Three groups of male albino mice 
(four animals each) were administered 1 (25 mg/kg), 2 (50 nig/ 
kg), and 3 (50 mg/kg) intraperitoneally followed by 2.5 mg/kg sc 
of reserpine 45 min later. The animals were then checked for 
ptosis and other behavioral effects 45 min after reserpine. A 
fourth group received reserpine only (2.5 mg'kg) . Similar tests 
were perfoi'ined using imipramine (50 mg'kg), amphetamine (10 
mg/kg), and «-ethyltryptamine (25 nig kg) as the control com
pounds. 

Three additional groups of mice (four animals each) were 
Healed with reserpine (2.5 mg.kg sc), followed by the intraperi
toneal administration of either 1, 2, or 3 (same doses as above) 4 
hr later. Albino mice were nsed on the same test design using 
imipramine (25 and 50 mg/kg ip), amphetamine (5 and 10 mg kg 
ip), and a-ethyltryptamine (25 mg kg). 
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2 - Phenyl - 4 - dimethylaminomethyl -1 ,3 - dioxolane 
methiodide (III) is a parasympatholytic agent3 of un
defined geometry.4 Because the cis arrangement of 
the 2 and 4 substi tuents is known to be of importance1 , 5 

in the potent parasympathomimetic agent, 2-methyl-
4-dimethylaminomethyl-l,-3-dioxolane methiodide (V), 
it appeared to be of interest to prepare the cis and 
trans isomers of I I I and determine their parasym
patholytic properties. 

We now report that I I I . as prepared by the method 
of Fourneau and Chanta loux/ is a 1:1 mixture of the 
cis and trans isomers, thus further substantiating our 
previous observations1"' that molecular complex forma
tion appears to be common among quaternary and 
other derivatives of 1.3-dioxolane. Samples of the 
cis and trans isomers of I I I . each enriched to the extent 
of about 80%, have been prepared by partial separation 
of the isomers at the intermediate 2-phenyl-4-chloro-
methyl-l,3-dioxolane stage. The assignment of struc
ture was by nmr spectroscopy1,7 and has been dis
cussed in detail in the previous paper of this series. 
The parasympatholyt ic properties of I l i a and I l l b 
were determined using the rat jejunum preparation 
previously described.s I l i a and I l l b were found to 
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Figure 1.—1 lose response curves for r/.s'-2-niethyl-4-dimethyl-
amitioniethyl-l,.'S-dioxolane methiodide iV'j in the absence (<0> 
and in ihe presence of I l ia (A) and I l l b (A.), both 5 X H r ' 
g nil. 

be equipotent as antagonists of r's-2-methyl-4-di-
methylaminomethyl-l.^-dioxolane methiodide (fig
ure 1). 
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This lack of stereospecificity is of some interest and 
suggests that a large nonpolar binding surface exists 
at the receptor surface capable of binding equally well 
the phenyl groups of I l i a and I l l b . In accordance 
with this, introduction of a second phenyl group (IV) 
produces a marked increase in parasympatholytic 
activity.3 However, the relationship between this 
binding site and that occupied by the methyl group 
of the agonist compound remains undetermined. Con
ceivably, the methyl group occupies a unique portion 
of the large nonpolar area as suggested in the model of 
the cholinergic receptor advanced by Belleau.1'1" 
Alternatively, the two binding sites may be completely 
distinct as would be the case if the agonist and antago
nist molecules bind to different areas of the receptor 
surface. 

Experimental Section 

.Melting points were determined on a Thomas-Kofier hot stage 
and are corrected. The nmr spectra, in O )3ON solution, 
methiodides, or neat material (TMS), were recorded on a Varian 
A-tiO spectrometer. Glpc analyses, on 10r<, Carbowax columns, 
were carried out using an F & M Scientific instrument 'Model 
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5750). Analyses were performed by Dr. A. E. Bernhardt, 
Mulheim, West Germany; where indicated only by symbols of 
the elements the analytical results obtained for those elements 
are within ± 0 . 4 % of the theoretical values. 

Mixtures of cis- and <rans-4-Chloromethyl-2-phenyl-l,3-
dioxolane (Ila and lib).—A 1:1 mixture of these isomers, bp 
98-100° (3 mm), was obtained from l,2-dihydroxy-3-chloro-
propane and benzaldehyde, according to the method of Fourneau 
and Chantaloux.6 Repeated fractional distillation of this mixture 
through a Teflon spinning-band column (Nester Faust) afforded 
two enriched fractions (indicated by glpe and nmr) containing 
3:1 of I l a and l i b , respectively, bp 96-98° (3 mm), and 2:1 of 
l i b and Ila, respectively, bp 100-102° (3 mm). Numerous 
intermediate fractions were also obtained. Glpc (200° isother
mal; He 30 ml/min) retention times were 10 and 12 min for 
I l a and l i b , respectively. Nmr7 absorption was observed at 
r 2.7 (aromatic multiplet), 4.16 [singlet C2-H ( l ib)] , 4.36 [singlet, 
C2-H (Ila)] , 5.7-6.4 (multiplet C4-H and C5-H), 6.67 (doublet, 
CHnCl). 

Mixtures of cis- and <r<ms-4-Dimethylaminomethyl-2-phenyl-
1,3-dioxolane Methiodide (Ilia and Illb).—A 1:1 mixture was 
obtained from a 1:1 mixture of the chloromethyl-l,3-dioxolanes 
(Ila and l ib ) , according to the method of Fourneau and Chanta
loux,6 and had mp 152-154° (lit.6 mp 155°). A 4:1 mixture of 
I l i a and I l l b , respectively, was obtained by fractional crystal
lization of the methiodides derived from the fraction of 4-chloro-
methvI-2-phenvl-l,3-dioxolane enriched in I l a and had mp 162-
164° from acetone. Anal. (CI3H20INO2) C, H, I, N. 

A 4:1 mixture of I l l b and I l ia , respectively, was obtained by 
fractional crystallization of the methiodides derived from the 
4-chloromethyl-2-phenvl-l,3-dioxolane enriched in l i b and had 
mp 168-170""from acetone. Anal. (Ci3H20INO2) C, H, I, N. 

Nmr peaks of the above mixtures were at T 2.52 (aromatic 
multiplet), 3.91 [singlet, G.-H ( I l lb) ] , 4.12 [singlet, C2-H 
(I l ia) ] , 5.80-6.56 (multiplet, C4-H, C5-H, -CH,N) , and 6.66 
(singlet, NCH3). 
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A variety of indoleethylamines including N,N-di-
methyltryptamine,2 X ,X-d imethy l - 4 - hydroxy t rypt
amine (psilocin),3 and X,X-dimethyl-6-hydroxytrypt
amine4 have been reported to have hallucinogenic 
activity. Of these psychoactive indoleethylamines, 
X,X-dimethyl-5-methoxytryptamine exhibits the high
est activity in disrupting conditioned responses in 
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rats.3 Attempts have been made to develop theoretical 
structure-activity relationships for these and other 
psychotomimetic compounds.6,7 Because of the high 
CXS activity shown by X,X-dimethyl-5-methoxy-
tryptamine, the synthesis of the structurally related 
tricyclic indole, O-methylnordehydrobufotenine (6-
met hoxy-5-methy 1 -1,3,4, o-t etrahy dropyrrolo [4,3,2-d, e ] -
quinoline, He), was undertaken. The synthetic route 
is parallel to the method for synthesis of 1,3,4,5-tetra-

CH30 CH2R! CH3Oo= 

la, R, = N(CH3)2;R2 = NO, 
b, R1 = CN;R2 = N02 

c, R, = CN;R, = N02 

CH;)0^7 

Ila, R = H 
b,R = CH0 
c,R = CH3 

III 

hydropyrrolo[4,3,2-d,e]quinoline8 and dehydrobufo-
tenine.9 Recently, an alternate synthesis of the tetra-
hydropyrroloquinoline ring system has been reported 
from N-rnethyl-5-bromotryptamine and an alkyl-
lithium to form 5-methyl-l,3,4,5-tetrahydropyrrolo-
[4,3,2-d,e]quinoline via an intramolecular aryne addi
tion reaction.10 Treatment of 5-methoxygramine with 
concentrated HX0 3 afforded 5-methoxy-4-nitrogramine 
(la) which was quaternized with Ale2S04 and then 
converted to 5-methoxy-4-nitroindolyl-3-acetonitrile 
(lb) with XaCX. Catalytic hydrogenation of lb 
with Pd-C in EtOAc at approximately 65° yielded 5-
methoxy-4-aminoindolyl-3-acetonitrile (Ic) instead of 
the expected product, 6-methoxy-l,3,4,5-tetrahydro-
pyrrolo[4,3,2-d,e]quinoline (Ila). In ethanol the same 
hydrogenation of lb yielded two products: the de
sired 6-methoxy-l,3,4,5-tetrahydropyrrolo[4,3,2-d,e]-
quinoline (Ila) and 7-methoxy-l,2,3,4,5,6-hexahydro-
pyrrolo[4,3,2-d,e]quinoline (III). Reaction of Ila with 
formic-acetic anhydride formed the X-formyl deriva
tive (lib). Reduction with diborane resulted in the 
formation of O-methylnordehydrobufotenine (He). 

Pharmacology.—Pharmacologic activity was de
termined in squirrel monkeys trained in the Wisconsin 
General Test Apparatus by Dr. E. T. Uyeno and his 
associates in the Biobehavioral Science Laboratory of 
Stanford Research Institute using published tech
niques.11 The median effective dose (ED50) of lie 
that disrupted the ability to discriminate between 
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