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

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
i Phosphorus-Containing Macrocyclic “Host”-Molecules. Synthesis,
= Structure and Properties
1 Leonid Markovsky? Vitaly Kalchenko®; Dmitry Rudkevich®, Alexander Shivanyuk?®
* Institute of Organic Chemistry of the Ukrainian Academy of Scienses, Ukraine

To cite this Article Markovsky, Leonid , Kalchenko, Vitaly , Rudkevich, Dmitry and Shivanyuk, Alexander(1993)
"Phosphorus-Containing Macrocyclic “Host” Molecules: Synthesm Structure and Properties', Phosphorus, Sulfur, and
Silicon and the Related Elements, 75: 1, 59 — 62

To link to this Article: DOIL: 10.1080/10426509308037364
URL: http://dx.doi.org/10.1080/10426509308037364

PLEASE SCROLL DOWN FOR ARTICLE

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

This article nay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising di rectly
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/10.1080/10426509308037364
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13: 48 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1993, Vol. 75, pp. 59-62  © 1993 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

PHOSPHORUS-CONTAINING MACROCYCLIC "HOST"-MOLECULES.
SYNTHESIS, STRUCTURE AND PROPERTIES

LEONID MARKOVSKY, VITALY KALCHENKO
DMITRY RUDKEVICH, ALEXANDER SHIVANYUK

Institute of Organic Chemistry of the Ukrsinian
Academy of Scienses, Kiev-94, 253660, Ukraine

Abstract Macrocyclic "host"-molecules (crown-ethers,
calixarenes, calixresorcynolarenes and cyclotricate-
chylenes) functionalized with exocyclic phosphorus
groups are discussed.

INTRODUCTION

Complexation of organophosphorus compounds is an obgect of
numerous studies., The discovery of macrocyclic "host"-mole-
cules (crown-~ethers, cyclophanes etc.) gave new ideas for
the investigation of complexants containing the phosphorus
groups as additional complexing centres for metals and
neutral organic molecules., We have synthesized and investi-
gated the phosphoryleted crown-ethers, calixarenes, calix-
resorcynolarenes and cyclotricatechylenes.

CROWN-ETHERS

Crown-ethers functionalized with exocyclic phosphorus gro-
ups were obtained by the interaction of bromo- or iodo-
derivatives of monobenzo~ and dibenzocrown-ethers with tri-
valent phosphorus compounds, alkenylphosphonates under the
conditions of metal catalyzed Arbuzov, Michaelis-Bekker
and Hek reactions. Based on these compounds, crown-ethers
(including big-crown-ethers and polymeric crown-ethers)
with various substituents at the phosphorus atom were syn-
thesized. The influence of phosphorus groups on the com-
plexation of the crown-ethers with alkali-, alkali-earth
metals as well as some neutral small organic molecules

was investigated.1’2
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CALIXARENES

The upper rim and lower rim phosphorylated calixarenes we-
re synthesized both by the nikel catalyzed Arbuzov reacti-
on of tetramethyl ether of tetrabromocalixI4Iarene and the
reaction of calixarentetroles and octoles with chlorophos~
phates.3 Partially phosphorylated compounds were obtained
in the presence of triethylamine. The use of sodium hydri-
de leads to completely phosphorylated calixarenes,

R,P=0 R
0O n
OMe 19
0 0 R P=0
RZ?-©>-0Me MeO PR, R O 0X xo—@ R
1
0=PR,
OMe 2
~1 0
O O
R,P=0 R
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X = H, RéP(O)

The molecular structure of some lower rim phosphorylated

calixarenes was examined by the X-ray method. The molecule
]

diphosphorylated calixI4Iarene (R=H, R =Et0) retains the
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"cone" conformation, which is suitable for the inclusion
of a "guest". Dihedral angles between the benzene rings
and the plane of the CHz—groups are 100 and 140°. The data
of the NMR spectra analysis show the molecules of the lo-
wer rim diphosphorylated and tetraphosphorylated calixI4I-
arenes to be stereochemically rigid. The molecule of hexa-
phosphorylated calixI6Iarene (R=H, R'=Et0) is centrosymme-
trical; The opposite benzene rings are parallel. The ang-
les between the benzene rings and the main plane of a mac-
rocycle are 39, 61,and 108°, In solution under room tempe~
rature the molecule is flexible,

CALIXRESORCYNOLARENES
The methods of both complete and partial functionalyzation
of calixresorcynolarenes with phosphorus substituents

have been developed.4
g '
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The NMR spectra have confirmed octaphosphorylated calix-
resorcynolarenes to exist in a "boat" conformation where
two opposite benzene rings are coplanar to the main plane
of a molecule and two others are perpendicular to it

(c2V symmetry). This conformation is flexible at tempera-~
tures above -30 C, and rapid positional exchange of per-
pendicular and coplanar rings is observed. The "boat"
conformation of tetraphosphorylated compounds is rigid,
no exchange of benzene rings orientation being observed.
An increase in the "boat" conformation rigidity is due to
the formation of strong intramolecular hydrogen bonds
between the hydroxyl groups and basic oxygen atoms of
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neighbouring phosphoryl groups. A characteristic feature
of the tetraphosphorylated compounds is the absence of any
elements of symmetry in their molecules. Spatial proximity
of the phosphoryl groups and the nucleophilic oxygen atoms
of neighbouring benzene rings in the tetrakis-benzdioxa-
phospholanyl derivatives lead to the reversible intramole-
cular addition of either hydroxyl or trimethylsiloxy
groups by the P=0 bond.5
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X = H, Me,Si

The position of an equilibrium between the opened and clo=-
sed forms depends on temperature and the nature of the
solvents used. The basic solvents, such as pyridine and
triethylamine exert the most strong effect.
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