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

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

[ — AMIDOPHOSPHITES IN THE CHEMISTRY OF

Esre CALYX[4]RESORCINOLARENE

: 1 Vera I. Maslennikova?; Elena V. Panina?®; Anna R. Bekker®; Larisa K. Vasyanina?; Eduard E. Nifantyev*
* Moscow Pedagogical State University, Moscow, Russia

i

t

¢

To cite this Article Maslennikova, Vera I. , Panina, Elena V., Bekker, Anna R., Vasyanina, Larisa K. and Nifantyev,
Eduard E.(1996) 'AMIDOPHOSPHITES IN THE CHEMISTRY OF CALYX[4]RESORCINOLARENE', Phosphorus, Sulfur,
and Silicon and the Related Elements, 113: 1, 219 — 223

To link to this Article: DOI: 10.1080/10426509608046391
URL: http://dx.doi.org/10.1080/10426509608046391

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 Iiable 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=t713618290
http://dx.doi.org/10.1080/10426509608046391
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 03 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1996, Vol. 113, pp. 219-223 © 1996 OPA (Overseas Publishers Association)

Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science
Publishers SA

Printed in Malaysia

AMIDOPHOSPHITES IN THE CHEMISTRY OF
CALYX[4]RESORCINOLARENE

VERA I. MASLENNIKOVA, ELENA V. PANINA, ANNA R. BEKKER,
LARISA K. VASYANINA and EDUARD E. NIFANTYEV

Moscow Pedagogical State University, per. Nesvizhskii, 3, Moscow 119021, Russia
(Received May 15, 1995; in final form January 11, 1996)

The possibility of using phosphorous amides for the phosphorylation of calyx[4]resorcinolarenes is
found. This reaction can be directed to the synthesis of their octaphosphorylated derivatives or phos-
phocavitands. It is shown that the obtained compounds demonstrate substantially different properties
depending on the character of their molecular matrix.

Key words: Calyx[4]resorcinolarenes, phosphorous amides, phosphorylation, sulfurization, cavitands.

INTRODUCTION

Calyx[4]resorcinolarenes offer promise for the design of macroheterocycles."”> With
this connection, the formation, of phosphocavitands’™ and other phosphorus sys-
tems®~” has been reported in the past few years. So far only phosphorous** and phos-
phoric*®” chlorides were used as phosphorylating agents in the presence of amines.
However such an approach is not very suitable because of the holding of amine
hydrochlorides released in the interior cavity of generated systems,’ as well as be-
cause of the formation of a diastereomeric mixture in the case of cyclophosphoryla-
tion with dichlorophosphates.* On this basis, we investigated the possibility of phos-
phorylation of calyxf4]resorcinolarenes with phosphorous amides which showed their

advantages in generation of various composite organophosphorus compounds.®

RESULTS AND DISCUSSION

We performed the reaction of tetramethylcalyx[4]resorcinolarene 1la with phospho-
rous di- and triamides taken in the molar ratios of 1:4 as an example of directed
cyclophosphorylation (yields of the cavitands 2a—¢ 70—80%).

The structure of the obtained compounds is proved by means of NMR spectros-
copy (Table I).

Amidophosphites 2a,b change into amidothiophosphates 3a,b under heating with
sulfur. The reaction is stereoselective and results in only tetrasulfides with axial
orientation of the thiophosphoryl groups as determined by means of NMR spectros-
copy (Table I) and X-ray analysis.” However, the analogous reaction with the phos-
phitocavitands 2c,d leads to a diastereomeric tetrasulfide mixture. The stereochemical
distinction found between these two related processes appears to be dependent on
the spatial orientation of phosphite (2c¢,d) and amidophosphite (2a,b) functional
groups in the phosphocavitands 2a—d.
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Amidophosphites 2a,b do not react with alcohols under usual conditions, as dis-
tinct from other amidophosphites,’ this is also a peculiarity of phosphocavitands.

Octol 1a and its phenyl analog 1b turn into octophosphite 4a and octoamido-
phosphites 4b,c when excess of phosphorous mono- and triamides are used.

The obtained products 4a—c add sulfur under usual conditions. In addition, they
easily undergo alcoholysis with the cleavage of a phosphamide bond.

EXPERIMENTAL

All the synthesis were performed in dry deoxygenated solvents under argon. 'H NMR spectra were
recorded on a Bruker AM-400 spectrometer with TMS as an internal standard. *'P NMR spectra (at 32.4
MHz, 85% H,PO, as an external standard) were recorded on a Bruker WP 80 spectrometer.
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Phosphitocavitands 2a—c. A solution of the corresponding amide (11.7 mmol) in dioxane (15 ml) was
slowly added to a suspension of octol 1la (2.9 mmol) in dioxane (60 ml) under stirring at 70-90°C.
Cavitands 2a—c were reprecipitated from dioxane by adding hexane and dried in vacuum.

Amidophosphitocavitand 2a (stereoisomer). Yield 72%. M.p 270-272°C (decomp.). C,H.sN,O:P,,
836.74, Calc. C 57.42, H 5.78, N 6.70, P 14.81. Found C 57.02 H 5.84, N 6.92, P 14.76.

Amidophosphitocavitand 2b (stereoisomer). Yield 74%. M.p 272-274°C (decomp.). C,sHeN,OsP,,
948.96, Calc. C 60.75, H 6.80, N 5.90, P 13.06. Found C 60.27, H 6.85, N 6.19, P 13.05.

Phosphitocavitand 2c (stereoisomer). Yield 77%. M.p. 270-272°C (decomp.). C3H160,,Ps, 784.57.
Calc. C 55.11, H 4.63, P 15.79, Found C 54.71, H 4.69, P 15.63.

Thiophosphatocavitands 3a—c. A. A suspension of cavitand 2 (0.1 mmol) and sulfur (0.45 mmol) in
dioxane (10 ml) was stirred for 1 hr at 55-60°C.

B. A solution of corresponding amide (11.7 mmol) in dioxane (15 ml) was added to a suspension of
octol 1a (2.9 mmol) in dioxane (60 ml) at 70—90°C. The reaction mixture was allowed to cool to 50°C
and sulfur (12 mmol) was added.

Thiophosphatocavitands 3a—c¢ (A, B) were isolated by reprecipitation with hexane from dioxane and
dried under vacuum.

Amidothiophosphatocavitand 3a (stereoisomer) (method A). Yield 95%. M.p. > 350°C. CoHsN,O:P.S.,
965.00. Calc. C 49.79, H 5.01, N 5.81, P 12.84, S 13.29. Found C 49.39, H 5.24, N 5.80, P 12.38, S
13.21.

Amidothiophosphatocavitand 3b (stereoisomer) (method B).  Yield 72%. M.p. > 350°C. CsHo N,O¢P.S,,
1077.22. Calc. C 53.52, H 5.99, N 5.20, P 11.50, S 11.91. Found C 53.03, H 6.39, N 5.20, P 11.02, S
11.73.

Thiophosphatocavitand 3c (stereoisomer) (method B). Yield 19%. M.p. > 350°C. C,H.O,,P.S.,
968.94. Caic. C 49.58, H 4.58, P 12.79, S 13.24. Found C 49.32, H 4.85, P 12.32, S. 13.20

Calyxresorcinolarene 4a. Octol 1a (0.2 mmol) and diethylamidoneopentylene phosphite (1.6 mmol) in
dioxane (2 ml) were stirred for 30 hrs at gradually elevated temperature from 20 up to 100°C. The
formed precipitate was filtered, washed with hexane and dried in vacuum. Yield 52%. M.p. 283-284°C.
C72H,04024Ps, 1665.39. Calc. C 51.93, H 6.29, P 14.88. Found C 51.76, H 6.71, P 15.11.

Calyxresorcinolarene 4d. Octol 1a (0.8 mmol) was slowly added to phosphorous hexaethyltriamide
(11 mmol) under stirring, then sulfur (11.3 mmol) in benzene (5 ml) was added and the mixture was
stirred for 1 hr. Benzene was evaporated, hexane was added to the residue, the formed precipitate was
filtered and dried in vacuum. Yield 54%. M.p. 250—251°C. CyH ;44N 160sP3sSs, 2194.95. Calc. C 52.53,
H 8.45, N 10.21, P 11.29, S 11.69. Found C 52.47, H 8.75, N 9.86, P 10.99, S. 11.64.

Calyxresorcinolarene 4e. Octol 1b (0.9 mmol) and phosphorous hexaethyltriamide (11 mmol) in ben-
zene (10 ml) were stirring for 4 hrs, then sulfur (12 mmol) was added and the mixture was stirred for
0.5 hr. The product was reprecipitated by adding hexane, filtered and dried in vacuum. Yield 69%. M.p.
264 -265°C. C,1,H, 9N 604PsSe, 2395.19. Calc. C 56.16, H 8.08, N 9.36, P 10.35, S 10.71. Found C
56.02, H 8.39, N 9.04, P 9.98, S 10.70.
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