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Abstract

Efficient synthesis of unsubstituted and substituted amidesisdescribed. Thereaction is characterised by its mildness and ease
of work-up. A library of amides, synthesised by heating ester 1 or 2 with various amines has been generated. To citethisarticle:
F. Machetti et al., C. R. Chimie 6 (2003).

© 2003 Académie des sciences. Published by Editions scientifiques et médicales Elsevier SAS. All rights reserved.
Résumé
La synthese a haut rendement d’ amides substitués ou non est décrite. La réaction est caractérisée par la modération de ses

conditions expérimental es et safacilité de mise en cauvre. Une librairie d’amides a été générée par réaction entre les esters 1 ou
2 avec différentes amines. Pour citer cet article : F. Machetti et al., C. R. Chimie 6 (2003).
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1. Introduction « the scaffold should be readily available and deri-
. . . ) vatisable;
Thedesign and synthesisof small moleculelibraries « the scaffold should be, when possible, suitable for

is steadily growing in importance [1]. Many of these
libraries are directed towards a particular biological
target, while others are constructed in an effort to
explore uncharted areas of molecular diversity. In de-
signing libraries of the latter type, the following re-
quirement should be taken into account:

the generation of avariety of distinct, complemen-
tary, and well-defined substitution patterns;

« the scaffold should preferably bear groups having
some resemblance with portions of biologicaly
active compounds.

We have recently synthesised anew type of scaffold

" Corresponding author. [2] named BTAa (Fig. 1), obtained by the combination

E-mail address: fabrizio.machetti@unifi.it (F. Machetti). of tartaric acid and a-amino acid derivatives (Bicycles
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Fig. 1. Structure of BTAa

from Tartaric acid and Amino acid) [2-4], which
seems suitable for that purpose.

These scaffolds present a high degree of molecular
diversity that can be varied through modifications on
the configuration of the stereocentres and the function-
aitiesintroduced on the scaffold, by choosing suitable
starting reagents. Here we report the preliminary re-
sults concerning the generation of alibrary of amides
obtained by neat reaction of two scaffolds with fifteen
different amines (Fig. 2).

2. Results and discussion

The ester 1 was prepared in four steps according to
the procedure previously reported by us[2]. The ester 2
was prepared in good yield starting from 1 by treat-
ment with Lawesson’s reagent [5]. Having these scaf-
foldsin our hands, the derivatisation of ester function-
ality wasinvestigated. During the course of our studies
on the reactivity of BTAas, we observed that the ester
groups of these scaffolds were highly reactive. Thus
methyl amide of ester 1 could beimmediately obtained
by adding dropwise a solution of methylaminein etha-
nol. In fact, the reaction was completed at the end of
the addition. This observation prompted us to perform
additional experiments to optimise the conditions of
formation of other amides starting from ester 1 and 2.
By mixing the scaffold 1 with an excess of piperidine
(10 equiv), without solvent or any other reagent, and by
maintaining the temperature at 50-60 °C, we obtained
a50% conversion to the corresponding amide after 4 h
and a complete conversion after 16 h. The degree of
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Fig. 2. Generation of amides by neat reaction of two scaffolds with
different amines.

conversion was evaluated by GC-MS and *H-NMR
analysis. This high reactivity is unusua for esters.
Direct aminolysis is generally known to be a difficult
reaction, as shown by the high number of methods
invented to facilitate it [6—15]. However, these meth-
ods utilise different reagents that may limit their use
for alibrary synthesis. Thus only unsubstituted amides
and few primary amides can by prepared by direct
aminolysis of ester [16, 17]. In our case, the amidation
occurs either with primary or secondary amines under
mild conditions without using activating reagents,
catalysts or solvents (Fig. 2).

After having established the above standard condi-
tions, a small library was generated through parallel
synthesis by assembling the building blocks shown in
Fig. 3. All the amines utilised are commercially avail-
able.

Esters 1 and 2 were completely converted into the
corresponding amides when treated with the primary
amines P1-P7. All the new compounds were fully
characterised by spectroscopic and analytical means.
The same result was obtained with the o-branched
primary amines P8 and P9. In the case of secondary
amines, all led to the corresponding amides, except the
hindered amine $4. The aromatic amines A1 and A2
were also tested, but no amides were obtained, even
though the reaction was conducted at higher tempera-
ture (100150 °C). Therefore, it appears that the main
use of thismethodology liesinthe parallel synthesis of
amides derived from aliphatic primary and secondary
amines.

A typical procedurefor the synthesisof amidesisas
follows: ester 1 (4 mg, 0.014 mmol) and piperidine
(S2)(14 W, 0.14 mmol) were heated in a sealed micro-
reaction vessel at 60 °C for 16 h. The mixture was then
diluted with MeOH and rapidly filtered through a short
column of Amberlyst 15 H* ion-exchange resin. After
concentration, pure amide was obtained in quantitative
yield. Clear oil. 'H NMR (CDCl,) 6 7.17-7.37 (m, 5 H,
Ph), 5.79 (d, 1 H, H-5,J=2.2 Hz), 5.12 (s, 1 H, H-1),
4.89 (s, 1 H, H-7), 4.67-4.37 (m, 2 H, CH,Ph), 3.66—
3.28 (m, 7 H), 3.11-3.05 (m, 3 H), 3.03-2.93 (m, 2 H).
MS mvz (%): 330 (M™, 30), 218 (5), 166 (25), 112
(100), 91 (95), 69 (55). Anal. calcd for C;gH,,N,O,
(330.38): C, 65.44; H, 6.71; N, 8.48. Found: C, 65.64;
H, 6.32; N, 8.16.

In conclusion, we have developed arapid and prac-
tical method for parallel synthesis of asmall molecule
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Fig. 3. Amines and scaffolds employed.

amide library, delivering products of acceptable purity
for biological screening. Full detailson the synthesis of
larger libraries and their biological evaluation will be
reported in due course.
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