This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

e==~ | Supramolecular Chemistry

upramo lecular | Publication details, including instructions for authors and subscription information:
hemist ry http://www.informaworld.com/smpp/title~content=t713649759

ted by b b el Py

The Simple Synthesis of Chiral Polyazaoxacoronands Derived from o-
Amino Acids

Michal Achmatowicz®; Agnieszka Szczepaniska®; Daniel T. Gryko® Piotr Salafiski®; Janusz Jurczak®
* Institute of Organic Chemistry, Polish Academy of Sciences, Warsaw ® Department of Chemistry,
University of Warsaw, Warsaw, Poland

To cite this Article Achmatowicz, Michal , Szczepanska, Agnieszka , Gryko, Daniel T., Salanski, Piotr and Jurczak,
Janusz(2000) 'The Simple Synthesis of Chiral Polyazaoxacoronands Derived from a-Amino Acids', Supramolecular
Chemistry, 12: 1, 93 — 95

To link to this Article: DOI: 10.1080/10610270008029806
URL: http://dx.doi.org/10.1080/10610270008029806

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713649759
http://dx.doi.org/10.1080/10610270008029806
http://www.informaworld.com/terms-and-conditions-of-access.pdf

15: 37 29 January 2011

Downl oaded At:

SUPRAMOLECULAR CHEMISTRY, Vol. 12, pp. 93-95
Reprints available directly from the publisher
Photocopying permitted by license only

© 2000 OPA (Overseas Publishers Association) N.V.
Published by license under

the Harwood Academic Publishers imprint,

part of the Gordon and Breach Publishing Group.
Printed in Malaysia

The Simple Synthesis of Chiral Polyazaoxacoronands
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JANUSZ JURCZAK?P
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02-093 Warsaw, Poland

Bisamidation of oxaloyl chloride using L-amino acid
methyl ester hydrochlorides afforded chiral diesters.
The following reactions of diesters with 2,2-{ethylene-
dioxy)diethylamine, afforded tetramides possessing
C, symmetry. Coupling of N-hydroxysuccinimide
ester of N-benzyloxycarbonyl-L-alanine  with
1,5-diamino-3-oxapentane, followed by cleavage of
protecting groups, afforded an optically active
diamine, which was transformed consequently into
tetramide vig the reaction with diglycolic acid dime-
thy! ester under high pressure conditions.

Keywords: macrocyclization, polyazaoxacoronands, a-amino
acids, high pressure

There are several papers describing preparation
of cyclic diamides as intermediates in the synthe-
sis of diazacoronands [1]. An interesting
approach to this problem has been reported by
Tabushi et al. [2], namely a condensation of pri-
mary o,0-diamine with dimethyl ester of
malonic or oligoglycolic acids in boiling ethanol.
Recently, we have found [3-6] that the method
can be extended to more complex dicarboxylic
esters; this has also been confirmed by other
authors [7-9]. In this communication we would
like to present two isosteric pathways for the
synthesis of optically active polyazaoxacoro-
nands from o-amino acids.

* Author for correspondence.
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Our first approach relied on preparation of
two diesters 3a and 3b starting with L-alanine
(1a) and L-leucine (1b). The amino acids were
first transformed into methyl ester hydrochlo-
rides 2a and 2b by the standard procedure, then
reacted with half equivalent of oxaloyl chloride
in the presence of triethylamine.

Macrocyclization reactions were carried out in
methanol with 1 equivalent of diamine and DBU
as a catalyst. The time after which all diester was
consumed, varied from 1 day to 1 week depend-
ing on amount of DBU used, which ranged from
0.1 to 1 equivalent. The reaction mixture was
then concentrated and the macrocyclic product
was separated by flash chromatography to give
25% of 5a. In the case of macrocyclization reac-
tion of diester 3b, an additional product was
detected. After characterization by 'H and 13C
NMR and mass spectrometry it became evident
that it was the meso isomer which resulted from
epimerization of diester 3b. This result put
under a question the usefulness of DBU as a cat-
alyst. Since the macrocyclization reaction failed
to proceed in the absence of basic catalysis, we
have tried some other basic catalysts such as cya-
nides (NaCN), acetates (CH3COOK) and tri-
ethylamine. In all cases, the reaction proceeded
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with racemization or failed to yield a macrocy-
cle. Thus we abandoned the basic catalysis and
tried to utilize the high pressure methodology.
Since diester 3a (R'=Me) is very poorly soluble in
methanol, we had to transform it into some more
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soluble derivative. Our choice was to substitute
methyl ester with some more lipophylic one to
increase its solubility. After several experiments
we ended up with dibutyl ester 3a (R'=Bu")
which happened to have the most useful molec-
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ular mass/solubility ratio. After 20h time which
was sufficient for substrates to react under 10
kbar, we separated cyclic product in high yields
(60-65%) and virtually without racemization.

The second approach to the synthesis of polya-
zaoxacoronands also consisted in bisamidation
reaction. Tetramide 11 was obtained only under
high pressure conditions (10 kbar, rt, 20 h) in
methanol in 9% yield. Afterwards diamine 8 was
transformed into diamine 9 by the reaction with
BH;-Me,S complex in THF, and used to yield
diamide 12. Reactions were carried out under
high pressure as well as normal conditions in
37% and 66% yields, respectively. All macrocy-
cles were purified by column chromatography.

On the basis of our investigations, we found
out that the presence of carbonyl groups makes
the macrocyclization reaction somewhat difficult
and only diamines lacking of amide bonds gave
acceptable yields. The obtained amides, after
reduction, can be used for synthesis of more
complex polyazamacrocyclic compounds.

Acknowledgements

This work was supported by the State Commit-
tee for Scientific Research (Project 3 TO9A 127
15).

References

[1] For recent comprehensive reviews, see: a) Krakowiak,
K.: Bradshaw, J. S.; Zamecka-Krakowiak, D. J.; Chem.
Rev. 1989, 89, 929. b) Stankiewicz, T.; Jurczak, J.; Polish |.
Chem. 1992, 66, 1743. ¢) Jurczak, J.; Lipkowski, P.; Stank-
iewicz, T.; Urbanczyk-Lipkowska, Z.; Supramol. Chem.
1995, 6, 87.

[2] Tabushi, 1; Okino, H.; Kuroda, Y.; Tetrahedron Lett.
1976, 4339.

[3] Jurczak, J.; Kasprzyk, S.; Satanski, P.; Stankiewicz, T.; .
Chem. Soc. Chem. Commun., 1991, 957.

[4] Jurczak, J.; Kasprzyk, S.; Satanski, P.; Stankiewicz, T.;
High Press. Res. 1992, 11, 139.

[5] Jurczak, J.; Stankiewicz, T.; Safanski, P.; Kasprzyk, S.;
Lipkowski, P.; Tetrahedron 1993, 49, 1478.

[6] Lipkowski, P.; Gryko, D. T.; Jurczak, J.; Lipkowski, J.;
Tetrahedron Lett. 1998, 39, 3833.

[7]1 Wagler, T.R.; Fang, Y.; Burrow, C.|.; J. Org. Chem. 1989,
54, 1584.

[8] Hopkins, R. B.; Albert, J. S;; van Engen, D.; Hamilton,
A. D.; Bioorg. Med. Chem. 1996, 4, 1121.

[9] Haas, K; Ponikwar, W.; Néth, H.; Beck, W.; Angew.
Chem. Int. Ed. Engl. 1998, 37, 1086.



