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L(S)- and D(R)-3-Amino-1-phenylpyrrolidines. Stereoselective Antagonists

for Histamine and Acetylcholine Receptors in Vitro
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Studies leading to the synthesis of L(S)-3-amino-1-phenylpyrrolidine (1) and related L(S)- and p(R)-3-ethyl-
amino analogs 11 are described. An ORD investigation is presented which defines the absolute configurations of
intermediates and final products. Biological evaluation in vitro of racemic 11 shows both antihistaminic and
anticholinergic activities. Pure L(S)-11 exhibits a tenfold increase in antihistamine potency over p(R)-11.
Essentially all of the anticholinergic activity is found in the p(R)-11 enantiomorph. Other preliminary biological

data obtained 7n vivo are also discussed.

Among biologically active compounds the arrange-
ment of atoms >NCCR, where R = aryl, acyl-X, aryl-
X, or some heterocycle and X = C, O, or N, is of major
importance. This unit is found in such agonists as ace-
tyleholine and norepinephrine; antagonists having a sim-
ilar arrangement of atoms are exemplified by the cholin-
ergic blocking agents and antihistamines. In other
words, many autonomic drugs may be generally classi-
fied as B-aminoethyl analogs.

As part of a program designed to synthesize com-
pounds of known absolute configuration for purposes of
characterizing biological receptors on the basis of their
stereoselective affinity towards various enantiomorphs,
we explored a synthesis for optically pure L(S)-3-amino-
1-phenylpyrrolidine analogs (1). This compound con-
tains the units H,N-C*-CN(Ph)- and H,N-C*-C-
CN (Ph)- with an asymmetric center (C*) located on the
C « to the -N'H; group. In this communication we re-
port the synthesis of 1 from L(S)-aspartic acid (2), an
optical rotatory dispersion investigation which defines
the structures and absolute configurations of interme-
diates and final products, and some of our preliminary
biological results #n vivo and #n vitro with two selected
enantiomorphic analogs of 1.
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Results and Discussion

Synthetic Aspects.—L(S)-Aspartic acid (2) serves as
starting material. Initially, 2 was converted in 809,
yield to the carbobenzoxy ' (Cbz) derivative (3a)
through reaction with benzyl chloroformate in the
presence of MgO in H,0.! Derivatization of the

amino group is required in order to render the amino N
—
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less nucleophilic and prevent its participation in subse-
quent reactions. The Cbz group was first investigated
since it is easily removed under conditions employing
mineral acid or by catalytic hydrogenation.!:> The Cbz
derivative 3a is converted into the corresponding anhy-
dride 4a by heating in Ac,O. Reaction of anhydride
4a with PhNH, in abs EtOH affords a mixture of a- and
B-anilides (5a and 6a), respectively.®* The B-anilide
6a is readily separated from the « isomer by selective
crystallization from EtOH.?®* Heating the anilide mix-
ture with Ac,0 affords Cbz-L(S)-a—amino—N—phenyl-
succinimide (7a) in 709, yield. However, all attempts
to remove the Cbz group under a variety of reaction
conditions either afforded starting 7a or products re-
sulting from hydrolysis of the imide ring. Hydrogena-
tion over Pd? in abs MeOH afforded the diketopipera-
zine dimer 8; similar res@ts were obtained by hydrogen-
ation over Pd in HOAc-H:O or EtOH-HOAc¢ under
analogous conditions.

Since the Cbz group proved difficult to remove with-
out destruction of the imide system, we resorted to use
of the tert-butyloxycarbonyl (Boc) group which is more
easily hydrolyzed under acidic conditions.® Reaction
of L(S)-aspartic acid (2) with terti-butyl azidoformate af-
fords the Boc derivative 3b. Heating 3b in AcOH
affords the anhydride 4b. Reaction of 4b with PhINH,
in abs EtOH leads to the intermediate a- and B-anilides
(5b and 6b), respectively, in a combined yield of 40%,.
The anilide mixture is heated with Ac,O affording the
desired Boc-L(S)-a-amino-N-phenylsuccinimide (7b).
Reaction of 7b in CF3;CO,H, followed by treatment with
Amberlite TRA-400 ion-exchange resin (RN (CHj)s*-
Cl-) yields a mixture of the HCI salts of imide 9 and
anilide 10. However, short reaction of Boc-L(S)-a-
amino-N-phenylsuccinimide (7b) with HCl gas in
CHCL-C¢Hg (3:1) affords wL(S)-a-amino-N-phenyl-
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