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Synthesis of 2-Aminomethyloxiranes

Michinori KARIKOMI, Tohru YAMAZAKI, and Takashi TODA*
Department of Applied Chemistry, Faculty of Engineering, Utsunomiya University, Ishiicho, Utsunomiya 321

Several 2-aminomethyloxiranes (2) have been synthesized in good yields
by the reaction of 2-(1-bromoalkyl)oxiranes (1) with primary or secondary
amines. cis-2-Aminomethyloxiranes (2) were obtained from syn-(2-
bromomethyl)oxiranes (1) with amines and KOH, and trans-2-
aminomethyloxiranes (2) were obtained from anti-(2-bromomethyl)oxiranes (1)

with amines, respectively, with stereospecific manner.

Functionalized oxiranes have proved to be useful intermediates in organic synthesis.1)  Especially
glycidol derivatives are versatile intermediates in the syntheses of natural products and pharmaceuticals.z)
Surprisingly very few synthetic studies have so far been made on 2-aminomethyloxiranes (2).3) We became
particularly intrigued with the possibility of using 2 as substrates for regiocontrolled and stereocontrolled
synthesis of heterocyclic compounds.

~ One of the most successful methods for the preparation of the 2-aminomethyloxiranes (2) is the reaction
of epichlorohydrin with primary amines.4) In this method, 2 should possess the sterically hindered N-
substituents to prevent dimerization reactions; no available synthetic methods of N-n-alkyl substituted 2 were
reported. Therefore, we conceived that introduction of alkyl or aryl substituents on the resulting oxirane
skeleton of 2 (C-3 position) would prevent the dimerization reaction efficiently. This method of generating 2
described in this paper.
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Our initial investigations were carried out on the preparation of syn-la derived from E-
cinnamylalcohol.5) In a previous paper,6) we showed that 1a with 2.4 equiv of primary amines in MeOH
was the reaction system for the synthesis of azetidine derivatives. Now we found an efficient synthetic
method of 2a, by treatment of 1a with 1.2 equiv of amines in the presence 1.2 equiv of KOH (Method A). In
this procedure, azetidine formation was not observed. The general applicability of this method was established
by treating other substrates (1b-1f), and the corresponding 2-aminomethyloxiranes (2b-21) were obtained in
reasonable yields. Representative results are summarized in Table 1. Each of the syn-1 and anti-1 were
converted to the cis-2 and trans-2, respectively. In contrast to the syn-1, however, the reaction of anti-1
with 2.4 equiv of amines (Method B) gave trans-2 without azetidine formation (Entries 4,5,10-12). The
significant difference of their reactivities can be rationalized on the basis of their reactive conformers, sy and

anti-3, described as below.
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The intermediate of syn -3 is destabilized by gauche interaction of the amino methyl group and both R1
and the bromine atom. Only in strongly basic conditions, the cyclization can occur via the conformer syn-3,
and exclusively cis-2 is formed. On the other hand, anti-3 has the substituents which are in antiperipulanar

orientation. Therefore anti-3 is smoothly converted into trans-2.
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Table 1. Preparation of Various 2-Aminomethyloxiranes

Entry Substrate Amine Product Method® Yield / %
Br Ph
1 PhJ\<(]) Syn"‘a thNHz éy\N/\Ph CiS-2a A 58’ 460)
H
Ph
2 syn-1a ~NH, N~  cis2b A 48; 37°
S
Ph A
3 syn-1a NH cis-2¢ 65
C é>ﬂNj
Br O
4 PhA] anti-1b ~NH, Ph*e~N~  trans-2d B 69
0 H
NH, oM
0 e
5 anti-1b Ph&"\N @ trans-2e B 47°
MeO H
Br Ph
6 PhA syn-1c ~NH, VNN cis-2f A 74; 67C)
<0 0% |
7 Y syn-1d NH V ~ cis-2 A 74; 55°
/'\<é 34 A~ Ny 0 ” g y 5
8 syn-1d EtoNH é>/\NEt2 cis-2h A 58
9 'y 1 MeNH LV A o)
n-1e . .
AA{C‘) sy 2 ' NHMe cis-2i 71; 14
10 i f Ph_NH ~A3. rans2] B 71
A anti-1 - N~Ph rans-2j
/\/\{(I) > N
PN
11 anti-1f >—NH2 NJ\ trans-2k B 78; 51°)
H
O
12 anti-1f >-NH, /\/(V\Nk trans-21 B 60
H

a) Seethetext. b) Yields were determined by "H NMR. ¢) Isolated yield.
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These products (2) are stable at room temperature, and able even to be distilled. However, 2-
aminomethyloxiranes (2) containing less hindered alkyl groups, such as N-methyl derivative (2i), causes
polymerization during vacuum distillation (Entry 9). So, the lower isolated yield of 2i may arise from
decreased steric hindrance around the amino group of 2i.

A typical procedure is described as follows. A mixture of 1a (6.39 g, 30 mmol), benzylamine (3.85 g,
36 mmol), and aqueous solution (5 ml) of KOH (2.34 g, 36 mmol) in -BuOH (75 ml) was stirred at room
temperature for 48 h. After usual work up procedure, the oily product was chromatographed on silica gel and
distilled under vacuum to afford 2a as colorless oil; yield: 3.17 g (46 %) (Method A). In the case of anti-1,
the reaction was conducted with 2.4 equiv of benzylamine without KOH (Method B). When secondary
amines were used, N,N-disubsituted aminomethyloxirane derivatives (2c and 2h) were obtained in good
yields (Entries 3 and 8).
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