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Treatment of cyanuric chloride with chiral amines or esters of chiral amino acids
gave chiral 2,4-dichloro-6-alkylamino-1,3,5-triazines (2-5) in 49-69% yield, which
were found useful as coupling reagents. Enantioselective activation and enantio-
selective aminolysis in the presence of 2-5 was observed.

Chiral triazines have been found very effi-
cient enantioselective condensing reagents [1,
2]. Their application enables the synthesis of
optically active products from racemic sub-
strates with enantiomeric excess exceeding
98% and Kagan’s coefficient “s” exceeding
100 [3].

The advantage of triazine enantioselective
reagents is an easy access to a broad spectrum
of analogues obtained by modification of the
leading structure of 2-chloro-4,6-dimethoxy-
1,3,5-triazine (CDMT). In our previous stud-
ies, a chiral auxiliary derived from terpenic al-
cohol [1-2] was successfully introduced into

the triazine reagent and applied in the
enantioselective syntheses of peptides, esters
and carboxylic acid anhydrides.

Successful condensations involving achiral
triazines la-b and achiral immobilized tri-
azines [4, 5] encouraged us to develop a new
group of chiral triazine condensing reagents
using amines as chiral auxiliaries. An advan-
tage of this approach is an easy access to a
broad spectrum of inexpensive chiral amines
and amino-acids precursor. The risk accom-
panying this approach is a consequence of the
well known effect caused by the presence of
alkylamino group in the triazine ring result-

*Presented at the XVI Polish Peptide Symposium, September 1-4, 2001, Jagiellonian University, Krakéw,

Poland.

QThe study was supported by the State Committee for Scientific Research (KBN, Poland) under the Pro-

ject 3 TO9A 029 16.

“phone: (48 42) 631 3151; e-mail: kaminsz@ck-sg.p.lodz.pl
Abbreviations: CDMT, 2-chloro-4,6-dimethoxy-1,3,5-triazine; THF, tetrahydrofurane.



1144

7Z.J. Kaminski and others

2001

ing in a decrease of the reactivity of triazine.
Usually, the deactivation of triazine caused by
alkylamino group is substantial, therefore in
the case of 2-alkylamino-4,6-dichloro-1,3,5-tri-
azines only one chlorine is expected to be sub-
stituted under mild reaction conditions [4].
On the other hand, in the presence of two
alkylamino groups, substitution of chlorine
proceeds slowly even under vigorous condi-
tions.

MATERIALS AND METHODS

Treatment of cyanuric chloride with primary
or secondary amines in the presence of so-
dium bicarbonate gave 2-alkylamino-4,6-di-
chloro-1,3,5-triazines 1-5 (see Scheme 1) in
49-98% yield under phase transfer conditions
(Table 1).

We found that formation of the peptide
bond by means of triazines 1-5 proceeds un-
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Scheme 1

der mild reaction conditions in three subse-
quent stages: In the first step the condensing
agent is preactivated by treatment with a ter-
tiary amine, usually 4-methylmorpholine; af-
fording triazinylammonium chloride 6.

The next stage involves activation of the
carboxylic group by substitution of the quater-
nary triazinylammonium salt with a carbo-

achiral

xylic moiety. Due to the chirality of the
alkylamino group (-NH-R), the activation pro-
ceeds enantioselectively yielding enantio-
merically enriched triazine ester 7 and un-
reacted carboxylic component 8.

The third stage, aminolysis, also proceeds
enantioselectively due to the presence of a
chiral alkylamino group (-NH-R) in ester 7.

In order to avoid diastereomeric interaction,
in all the condensations only a single racemic
substrate was reacted with an appropriate
achiral glycine derivative.

RESULTS AND DISCUSSION

Easily available 2-alkylamino-4,6-dichlo-
ro-1,3,5-triazines 1-5 were found to be useful
coupling reagents, although less reactive than
their analogues substituted with alkoxy
groups. In the presence of triazines 2-5 bear-
ing a chiral alkylamino group enantioselective

activation as well as enantioselective amino-
lysis were observed. Enantioselectivities,
however, were found to be substantially lower
than previously reported for condensations
mediated by triazines substituted with a
chiral alkoxy group [1, 2] or chiral leaving
groups [3].
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Table 1. Synthesis of achiral 1a-b and chiral triazine based condensing reagents 2-5 from cyanuric
chloride and amines or optically active esters of amino acids

Condens. Amine ie(if’t;;me Yield Ig'p‘ aDZO

reagent [h] [ %] ["C] [c = g/100 ml]

la Morpholine 0.5/acetone 88 106 -

1b Aniline 0.5/acetone 98 103 -

2 L-1-phenylethylamine 3/THF 69 179-181

3 H-L-Ala-OBzl 24/THF 49 133-134 -38.6 (c = 0.5, CHCl3)
4 H-L-Leu-OBzl 24/THF 66 oil 2.9 (c = 0.5, CHCly)
5 H-L-Phe-OMe 24/THF 63 57-61 -7.5 (c = 0.5, CHCly)
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Table 2. Enantioselective activation and enantioselective aminolysis by means of chiral coupling
agents 3-5

Substrates Peptide Coupling |y breferred Fmantiomer
2 racZ-Ala-OH + H-Gly-OMe Z-Ala-Gly-OMe 3 62 L 52:48%
Z-Gly-OH + 2 racH-Ala-OMe Z-Gly-Ala-OMe 3 91 D 45:55%
Z-Gly-OH + 2 rac-H-Phe-OMe Z-Gly-Phe-OEt 3 40 D 38:62°
Z-Gly-OH + 2 racH-Leu-OMe Z-Gly-Leu-OMe 3 29 D 49:51"
Z-Gly-OH + 2 racH-Ala-OMe Z-Gly-Ala-OMe 4 86.6 D 45:55%
2 racZ-Ala-OH + H-Gly-OMe Z-Ala-Gly-OMe 5 59 D 44:56"
Z-Gly-OH + 2 racH-Ala-OMe Z-Gly-Ala-OMe 5 92 D 42:58"

*Enantiomer ratio by GC on ChirasilVal; bphotopolarimetric method.
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