
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Inherently Chiral Phosphoruscontaining Calix[4]Arenes
Leonid N. Markovsky; Miroslav A. Vysotsky; Maxim A. Tairov; Vitaly I. Kalchenko

To cite this Article Markovsky, Leonid N. , Vysotsky, Miroslav A. , Tairov, Maxim A. and Kalchenko, Vitaly I.(1999)
'Inherently Chiral Phosphoruscontaining Calix[4]Arenes', Phosphorus, Sulfur, and Silicon and the Related Elements, 144:
1, 89 — 92
To link to this Article: DOI: 10.1080/10426509908546189
URL: http://dx.doi.org/10.1080/10426509908546189

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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=t713618290
http://dx.doi.org/10.1080/10426509908546189
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur and Silicon, 1999, Vol. 144-146, pp. 89-92 0 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Inherently Chiral Phosphoruscontaining
Calix[4]Arenes

LEONID N. MARKOVSKY, MIROSLAV A. VYSOTSKY, MAXIM
A. TAIROV and VITALY I. KALCHENKO

Institute of Organic Chemistry of National Academy of Sciences of Ukraine,
253660, Kyiv-94, Ukraine

Inherently chiral phosphoruscontaining calix[4]arenes with asymmetrical placement of sub-
stitucnts at the macrocyclic lower rim ( phenolic oxygen atoms) as well as with asymmetrical
superposition of substituents at the upper rim ( para-positions of benzene rings ) and at the
lower rim have been synthesized. The key steps of the synthesis are O.O-phosphorotropic
rearrangements of 1,3-distally disubstituted calix[4]arenes into 1,2-proximal isomers induced
by strong bases.

Keywords: calixarenes; chirality; organophosphorus compounds; phosphorotropic rear-
rangements

INTRODUCTION

The design of highly selective artificial receptors based on calixarenes'1' is an

intensively developing area of supramolecular chemistry'2', within which the synthesis

of chiral calixarenes is a promising method for obtaining "host" molecules capable to

enantio- or diastereo-selective recognition'3'. These were first obtained by

functionalization of calixarenes by chiral reagents'4', but recently a new approach based

on asymmetric placement of achiral substituents on the upper'5' or lower16' rims of the
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calix[4]arene macrocycle has been developed. The latter allows the macrocyclic cavity

to be fixed in one of four possible conformations: cone, partial cone, 1,2-altemate, 1,3-

altemate. Here, the synthesis of inherently chiral phosphoruscontaining calix[4]arenes

based on 0 ,0 -phosphorotropic rearrangements of 1,3-distally disubstituted

calix[4]arenes into 1,2-proximal regioisomers induced by strong bases is discussed.

The inherently chiral calix[4]arenes 2 (Rl=Et), 3 and 4 were synthesized in good yields

by successive treatments of 1,3-disubstituted calixarenes l'7"8' with sodium hydride (or

butyl lithium) and the electrophilic reagents.

R = H, t -Bu; R = Et, P(O)(OEt)2

Me

= CH2C(O)OCH3, C(O)Ph,

(2S, 4S. 5R1
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INHERENTLY CHIRAL PHOSPHORUSCONTAINING CALIX[4]ARENES 91

The key step of these syntheses is phosphorotropic rearrangement A->C brought about

by advantageous spatial orientation of the phenolate anion oxygen for intramolecular

nucleophilic attack at the phosphorus atom'91. Phosphorane B is intermediate of this

process.

A B C

The phosphorotropic rearrangement is good tool for synthesis of calix[4]arenes with

chirality induced by asymmetrical superposition of substituents at the lower and the

upper rims of macrocycle.

Chiral calix[4]arene 6 with two diethoxyphosphoryl groups at proximal positions

of the lower rim and two bromine atoms at the distal positions of the upper rim has been

obtained in result of the migration of the phosphoryl group of dibromocalixarene 5 from

the distal position to the proximal one induced by sodium hydride1'01.

Described syntheses of the inherently chiral calixarenes 2-4 and 6 lead to racemic

mixture of two enantiomeric forms which were separated by chiral HPLC method

(analytical variant). Diastereomers 3,9 were synthesized for the preparative separation

which is in progress now.
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