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

1
4
g

] Iy ) e g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

Sl.l!flll'_., and http://www.informaworld.com/smpp/title~content=t713618290

Silicon

and the Related Elements

R Preparation and X-Ray Structure of 3,4,8-Tris(T-Butyl)- 1,6-Bis(4-
= Trifluormethylphenyl)-2,5,7,9-Tetraza-3A3, 4\° 8\*>-Triphospha

[4.3.0]Bicyclonona-1,4,6-Trien (4). Study of the Thermal Stability of 4, and
two Other Ci- Clocarbophosphazenes

Mirna R. Estrada® Carmen Vazquez*
* Instituto de Investigaciones en Materiales. Universidad Nacional Auténoma de México, México, D. F.

Editatan Chiel. Wariin 0. Fasdd —
Uuregmsn [dier Spestasin Ksaghigest ) i P

To cite this Article Estrada, Mirna R. and Vazquez, Carmen(1993) 'Preparation and X-Ray Structure of 3,4,8-Tris(T-Butyl)-
1,6-Bis(4-Trifluormethylphenyl)-2,5,7,9-Tetraza-3A% 4A°* 8\*-Triphospha [4.3.0]Bicyclonona-1,4,6-Trien (4). Study of the
Thermal Stability of 4, and two Other Ci- Clocarbophosphazenes', Phosphorus, Sulfur, and Silicon and the Related
Elements, 76: 1, 265 — 268

To link to this Article: DOI: 10.1080/10426509308032409

URL: http://dx.doi.org/10.1080/10426509308032409

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. 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=t713618290
http://dx.doi.org/10.1080/10426509308032409
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13: 44 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1993, Vol. 76, pp. 265-268 © 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

PREPARATION AND X~RAY STRUCTURE OF 3,4,8-TRIS(T-BUTYL)-
1,6-BIS(4-TRIFLUORMETHYLPHENYL)-2,5,7, 9-TETRAZA—3?\3 ' 4X5
Baa-TRIPHOSPHA [4.3.0]BICYCLONONA-1,4,6-TRIEN (4).
STUDY OF THE THERMAL STABILITY OF 4, AND TWO OTHER CI-

CLOCARBOPHOSPHAZENES .

MIRNA R. ESTRADA* and CARMEN VAZQUEZ.
Instituto de Investigaciones en Materiales. Universidad

Nacional Autdénoma de México. 04510 México D.F.

Abstract In this work, we expose the synthesis of the new bicy-
clocarbophosphazene &, its x-ray crystall structure and the expe-
rimental data obtained. The results of the study of thermal stabi-
lity of 4 and two related compounds are also presented.

The synthesis of macromolecules containing inorganic elements in the

polymer backbone is currently an area of intense investigation.1

2

Cyclocarbophosphazenes are known since 1975° and very recently also

4 are of

its polimerization was investigated3. Heterocyclophosphazenes
interest from the viewpoint of structure and bonding5 and as
precursors for inorganic polymerss.

The first structural characterization of a bicyclic carbo-
phosphazene containing two carbon atoms and a P(V)P(III)P(V) unit (1)
was obtained by the group of Roesky7. We continued to investigate this
system in order to understand the influence of substituents on
phosphorus. Two different amidines were used: CF3CgH,~CN, (SiCH3) 5 (3)
and CF3CN2(SiCH3)3 (4). It was observed that small sized substituents
on the phosphorus atom also formed similar bridged compounds.8 The

yield were in the range 20-60 % and depended on the substituent on

phosphorus. Figure 1 shows the structure of these compounds.
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With large substituents however we did not obtain these bridged
system. The products of the reaction with phosphines containing 2,4,6-
(CH3) 3CgHy— 2,4,6-¢ CF3) 3CgH,~ and cyclchexyl- organic groups
consisted of various mixtures. With the t-~butylphosphordichloride
(tBuPCl,) the new bicyclic 29 was isolated and characterized. Its x-
ray crystall structure is shown in Figure 2. The molecule consists of
a bicyclic framework with a five and six-membered rings sharing a

1 19 31

common P-N bond. It was also characterized by H-, F-, P-NMR-

spectros—-copy, massenspectrometry and elementar analysis.
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FIGURE 2 X-Ray crystall structure of §
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PREPARATION AND X-RAY STRUCTURE OF A BICYCLOCARBOPHOPHAZENE (527267

We have investigated the reactivity of the bridged compounds.
sulfuryl chloride destroys the bridge to give very unique heterocyclic

compounds 5. The reaction is shown in Fig. 3.
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FIGURE 3

The eight membered ring consist of congugated P-N and C-N bonds in
alternate positions. 1,5-diphosphatetrazocine 5 are obtained with
alkyl~- and aryl- substituents on the phosphor atom.9

These new P-N and C-N heterocyclic compounds are potential
monomers for the ring-opening polymerization to obtain a new class of
PN/CN polymers. In order to obtain information on the optimum
temperature for the ring opening without decomposing the ring we have
studied the thermal properties of these compounds. The thermal
stability of 4, 1 and 5 were investigated by thermogravimetric
analysis (TGA) and differential scanning calorimeter (DSC). It is
observed that 4 and 1 can be heated to 200°C without loss of weight,
but in the case of compound 5 thermical decomposition started at about

150°C. 4 and 5 present two exothermal peaks below the thermal de-
composition temperature. In 4 the first transition occurs by 153°C and
has an enthalpy of 7.12 cal/g and the second occurs by 162°C and has
an enthalpy of 3.49 cal/g. In 5 the first transition occurs by 91°C
and the second by 106°C, the corresponding changes of enthalpy are
10.18 cal/g and 10.77 cal/g. According with these results, it is
suggested that solid state phase changes may be taking place. Figure 3
shows the ATG and DSC graphics of 4. Polimerization studies of 5 are

being made.
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FIGURE 1 ATG and DSC graphics of 4
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