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COMMUNICATIONS TO THE EDITOR

SYNTHESIS AND PHYSIOLOGICAL PROPERTIES OF
THE p- AND L-ISOMERS OF
o-METHYLPHENETHYLHYDRAZINE (JB-516),! A
POTENT MONOAMINE OXIDASE (MAOQ)
INHIBITOR

Str:

The powerful analeptic and MAQO inhibitory
properties of D,L - « - methylphenethylhydrazine
have been described earlier.2.®* This compound
has found clinical application in the treatment of
the depressed state, angina pectoris,® rheumatoid
arthritis ® and hypertension.?

We were interested in preparing the p- and L-
isomers of JB-516 to see whether some of its phys-
iologic properties could be either accentuated,
reversed or abolished. In this way, we hoped that
two new drugs might result having their own
therapeutic spectrum and acting more powerfully
and selectively than the racemate.

The pure optical isomers were obtained vig a
stereospecific synthesis by treating p- and L- o-
methylphenethylamine with chloramine® to yield
D-a-methylphenethylhydrazine, b.p. 135-138° (10
mm.), #¥D 1.5385, [@]®D +4.5° (¢, 5 in methanol),
(Anal. Caled. for CoHpiNsz: N, 18.65. Found:
N, 18.58) and r-a-methylphenethylhydrazine, b.p.
135-138° (10 mm.), »*p 1.5385, [a]®D —4.5° (c,
5 in methanol); Amnael. Fouund: N, 18.54. The
respective hydrochlorides were prepared in isopropyl
alcohol by the addition of ethereal hydrochloric acid,
then recrystallization from either isopropyl alcohol
or acetonitrile: D-isomer, m.p. 152-154°, [«]¥D
+12.8° (¢, 5 in water); L-isomer, m.p. 152-154°,
[a]®D —12.5° (¢, 5 in water); Amnal. Caled. for
CngaClNz.‘ Cl, 1899, N, 15.00. Found: Cl,
18.95 (p-isomer), 18.96 (rL-isomer); N, 14.96 (p-
and L-isomers). The mixed m.p. of the two opti-
cally active hydrochlorides was 122-123° (m.p.
of the racemic mixture 124-125°),

In vitro data show the D-isomer to be approxi-
mately fifty per cent. more potent than the p,L-
compound and twice as potent as the L-form as an
MAO inhibitor in rat liver homogenates.® Similar
relationships hold true for the respective iz vivo
activities of the two isomers in mice by the re-
serpine reversal test.l® As an analeptic agent the
L-isomer was only one-tenth as active as the p-
a-methylphenethylhydrazine hydrochloride when
tested in mice. The pressor properties of the two
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isomers were compared in dogs. L-a-Methyl-
phenethylhydrazine hydrochloride displayed one-
fourth the hypertensive potency of the p-isomer and
one-third the activity of the racemate.

Hence, while the MAO inhibitory activities of
the two optical isomers and of the racemate of
a-methylphenethylhydrazine are comparable, there
exist pronounced differences in some of the other
pharmacologic properties of the L-isomer on the
one hand and the p-isomer and the racemate on the
other. The clinical implications of these findings
are under investigation,

Joun H. BieL
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THE CONDUCTANCE OF POTASSIUM CHLORIDE IN
WATER-GLYCEROL MIXTURES AT 25°
Sir:

Much previous conductance work has centered
around the dependence on dielectric constant of the
constants of the conductance equation!; it has
shown that the macroscopic dielectric constant
suffices to calculate them.? To test the continuum
model hydrodynamically, the conductance of
potassium chloride was measured in glycerol
(n = 9.45) and a series of its mixtures with water
(n = 0.00895). TFor glycerol, D = 42.5: hence this
variable was only halved while the viscosity in-
creased by three decades, thus emphasizing hydro-
dynamic rather than electrostatic properties.

Solutions measured covered the approximate
range 0.001 to 0.015 N, never exceeding that cor-
responding® to ke = 0.2; plots of A’ = A(obs.)
+S8c'/t — Ec log ¢ against ¢ were linear within 0.02-
0.20% for the six systems studied. The slopes
determine the Fuoss—Onsager coefficients J, which
evaluate the ion size a, average d = 3.8 = 04.
The a-values show no trend with composition and
average somewhat above 3.07, the value found*
for water; association is therefore negligible.
The (small) Jc term is extremely sensitive to ex-
perimental error; conversely, the average repro-
duces all the data within 0.02-0.2%.

The theoretical significance of the results is
shown in Fig. 1, where Ar and Agm are plotted
against ¢'/1 for glycerol and 20.379, glycerol
{n = 0.01561). The conductance may be written
A = (A —AAr — An), where AjAr = (ac'/t —Eic
log ¢ — o1c), Ag is the decrease due to the relaxa-
tion field, and Ax = (8¢'/* + Eyxclog ¢ — osc) is the
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Fig. 1.—Relaxation and hydrodynamic terms in conduc-

tance for glycerol (top) and water-glycerol (bottom).
Arrows sliow theoretical inflection points of Anr curves.

decrease due to purely hydrodynamic effects.
The dotted lines correspond to the Onsager limits
ac'/t and Sc't. The solid curves are calculated
using macroscopic dielectric constants and vis-
cosities (and ¢ = 3.8), while the points represent
observations. The absolute values of the A’s
differ enormously for the systems shown, due to
the thousand-fold change in viscosity, but quali-
tatively the two sets of curves are identical (ex-
cept for the larger relative deviations from the
limiting law in glycerol due to its lower dielectric
constant). The validity of the continuum model
is thus wverified. Experimental details will be
published shortly.
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SYNTHESES OF CHLOROCYCLOPROPANES FROM
METHYLENE CHLORIDE AND OLEFINS
Sir:

The formation of dihalocarbenes in reactions of
haloforms with bases has been well substantiated.*
We now wish to report two novel reactions which
strongly suggest the existence of chlorocarbene
(I) as a reaction intermediate. When =-butyl-
lithium is added to methylene chloride in the
presence of olefins at —25°, chlorocyclopropanes
are formed in fair to good yields depending on the
structure of the olefin. Thus 2,3-dimethylbutene-
2 gave 879, of 1l-chloro-2,2,3,3-tetramethylcyclo-
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propane (II) (b.p. 72° (105 mm.), #*D 1.443§;
found: C, 63.22; H, 9.86; Cl, 26.20), trans-
butene-2 409, of 1-chloro-2,3-trans-dimethylcyclo-
propane (I11) (b.p. 91° (735 mm.), #*'D 1.4286;
found: C, 57.13; H, 8.87;: Cl, 33.84), and cyclo-
hexene 319} of 7-chlorobicyclo(4.1.0]heptane (IV)
(b.p. 94-97° (70 mm.); found: C, 64.28; H,
8.39; Cl, 26.94). The cyclopropane structures
assigned to II and III were consistent with their
infrared and n.m.r. spectra which provided no
evidence of unsaturation. The trans configura-
tion of the methyl groups in III was evident from
its n.m.r. spectrum, which showed twc partially
overlapping doublets between 210 and 220 c.p.s.
(relative to external benzene, measured at 40 nic.)
to prove the non-equivalence of the methyl groups.
1I and III were free of isomers within the limit of
detection (~1¢) by vapor phase chromatography.
V.p.c. analysis of IV, however, revealed the presence
of two isomers in a 1:2,2 ratio.? Reduction of the
mixture TV using sodium in liquid ammonia to
yield 8507 of pure bicyclo[4.1.0]heptane demon-
strated that the isomers in which the chlorine oc-
cupies either an exo or endo position were both
formed.

The observed exclusive cis addition and increase
in vield with increasing nucleophilicity of the ole-
fin® is consistent with the postulation of chloro-
carbene as an intermediate in this reaction. The
probable precursor to I, dichloromethyllithium (V),
appears to be of low stability since no dichloroacetic
acid could be detected after carbonation of the reac-
tion mixture of #m-butyllithium and methylene
chloride at —70°.

eed

LiCHCl, —» :CHCI —— > C—C<
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Chlorocarbene as a strong electrophilic reagent
can be expected to react readily with butyllithium.
In line with this expectation, pentene-1, identified
as its dibromide, was formed in 829, yield when
methylene chloride was added to z-butyllithium in
ether at —2/3°. This novel olefin synthesis may
be explained by the addition of I to butyllithium
yielding 1-chloro-z-amyllithium (VI), which under-
goes a-elimination and forms the olefin via a hy-
dride shift. An alternative mechanism proceeding
through the formation of #-amyl chloride, then by
3-elimination can be ruled out on the basis that
3-elimination from primary halides on reaction with
alkyllithium compounds does not proceed readily.*

(2) The predominant isomer had the longer retention time.
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