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INTRODUCTION OF CARBON UNIT AT THE a-POSITION OF ALICYCLIC AMINES
UTILIZING A DECARBOXYLATION REACTION WITH MALONIC ACID DERIVATIVES

*
Hidemichi FUKAWA, Yoshiyasu TERAO, Kazuo ACHIWA, and Minoru SEKIYA
Shizuoka College of Pharmacy, 2-2-1 Oshika, Shizuoka 422

A new method for introducing carbon unit at the a-position of
alicyclic amines has been exploited. The method involves a reaction
of trimers of alicyclic imines with malonic acid derivatives, of
which decarboxylation leads to a formation of carbon-carbon bond at
the oa-position of alicyclic amines.

Introduction of carbon unit at the a-position of alicyclic amines is of impor-
tance in synthesis of physiologically active alicyclic amines. The activation of
a-position of alicyclic amines in advance by convifting to imines})N-chlorinatedz)
However, in the previous papers, the formation of these intermediates is not neces-
sarily easy or the successive introduction of carbon unit has limited selectivity.

An alternative efficient method has been provided by a finding that tetracyclic
hexahydro-1,3,5-triazines, trimers of alicyclic imines, available synthetically by
6)or N-chloro-

or N-nitrosoated3)amines or a-methoxylated amines ’is necessary for this purpose.

dehydration of alicyclic amines by treatment with Naocl§)Nagszoa
)react with malonic acid derivatives, of which decarboxylated
residues are introduced at the a-position of alicyclic amines.
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X : CH,CN, CH,CO,Et, CHCO,Et

succinimide (NCS)?

Using l-pyrroline trimer as a substrate, results of experiments with malonic
acid derivatives, i.e., cyanoacetic acid, monoethyl malonate, and monoethyl methyl-
malonate, are summarized in Table 1. As can be seen, addition of triethylamine
improved the yields of the products. The reaction with monoethyl malonate was
extended to the use of other trimers as also shown in Table 1.

A typical experiment is as follow. A solution of l-pyrroline trimer (0.02 mol),
monoethyl malonate (0.12 mol), and triethylamine (0.12 mol) in 50 ml of acetonitrile
was heated with stirring at 35-40°C until evolution of carbon dioxide ceased.

After removal of the solvent, the residue was submitted to distillation to give
ethyl 2-pyrrolidylacetate, bp 58-60°C (0.4 Torr), 5.9 g (63 %).

All the products, which are derivatives of alicyclic Bg-aminoacids, are expected
to be transferred, by the known methods, into a variety of bicyclic g-lactams, one
of the most biologically important groups.
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Table 1.
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a) A : Trimer/RCO;H = 1/6 (molar proportion), B : Trimer/RCO,H/NEt; = 1/6/6

(molar proportion), Solv. : CH3CN. b) All products gave satisfactory elemental
analyses and their spectral data were consistent with the indicated structure.

c) Newly prepared from morpholine by treatment with NaOCl according to the
previous method, bp 110-113°C(23 Torr). d) Newly prepared from N-methylpipera-
zine by treatment with NCS according to the previous method,”’ bp 86-88°C(0.5 Torr).
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