This article was downloaded by:

On: 30 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
| Thermal and photochemical reactivity of phosphaalkenes
ok ) J. Navech? J. P. Majoral®; A. Meriem? R. Kramer®
J ! 2 ERA du CNRS 926, Université Paul Sabatier, TOULOUSE Cedex, FRANCE

To cite this Article Navech, J. , Majoral, J. P., Meriem, A. and Kramer, R.(1983) "Thermal and photochemical reactivity of
phosphaalkenes', Phosphorus, Sulfur, and Silicon and the Related Elements, 18: 1, 27 — 30

To link to this Article: DOI: 10.1080/03086648308075959
URL: http://dx.doi.org/10.1080/03086648308075959

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay 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 nmake 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, clains, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648308075959
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 03 30 January 2011

Downl oaded At:

Phosphorus and Sulfur, 1983, Vol. 18 pp. 27-30 © 1983 International Union of Pure and Applied Chemistry
0308-664X/83/1801-0027/$18.50/0 Printed in the United States of America

THERMAL AND PHOTOCHEMICAL REACTIVITY OF PHOSPHAALKENES

J. NAVECH, J.P. MAJORAL, A. MERIEM AND R. KRAEMER
ERA du CNRS 926, Université Paul Sabatier, 118, route de Nar-
bonne, 31062 TOULOUSE Cedex (FRANCE)

The reactivity of acyclic dicoordinated phosphorus derivatives
has intensively been studied. Nevertheless, up to date, a very few
examples of photochemical reactivity of these compounds have been
described. We wish to report here some thermal and photochemical
reactions of phosphaalkenes 175.1

_o_r——R _~—R
Ph-P=C < e, @P_c\ e,

1 R=H? 3 R=H (F=96-7°;nR 'H,1%¢,3Tp
2 R=Me? 6=85; M'=333;analysis)
4 R=Me (o0il; MR TP : 6-96.3)

The oz—phosphorus double bond systems possess two energetical-
ly closed spaced HOMOs, = and 0.3 The amino group of 1 acts as a
n-donor : the n-MO should be raised in energy. Thus phosphaalkene 1
slowly dimerizes at room temperature into 5 ; irradiation of 5 allows
to recover the monomer 1. This compound 1 also reacts with 2,3-di-
methyl butadiene affording the phosphorinne 6 by a [2+4] cycloaddi-

tion reaction.

H H
H\ — P —
MezN/c P— Ph Ph— P Me

5 6 (NWR TP :8=-46;M"=247;analysis)

On the other hand, prolonged irradiation of 1 in acetonitrile
and in absence of any trapping reagent gives rise to a mixture of
pentaphenyl cyclopentaphosphane 7, tetraphenyl cyclotetraphosphane
8 (in the proportion of 4/1) and of 1,2-bis{dimethylamino) ethylene,
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certainly via the preliminary formation of phenyiphosphinidene and
dimethylaminocarbene. Thus the [2+4] cycloaddition reaction of 1 with
dimethyl butadiene is faster than the phosphinidene generation.

[N [Phr] . [c(ﬁMez]_», (PhP)s + (PhP), + Mezltj;(::c(,'j'“ez
7 8

Substitution of the hydrogen bonded to the sp2 carbon of 1 by a
methyl group (derivative 2) brings on a change of reactivity. Com-
pound 2 does not dimem‘ze.2 Moreover, no 2+4] cycloaddition reacti-
on was observed with 2,3-dimethyl butadiene. In this case, the phos-
pholene 9 (15%) and the diphosphorinne 10 (75%) are obtained by ir-
radiation. Similarly, photolysis of 2 in presence of tolane leads to

the formation of the diphosphetene 11 and of the polyphosphane 7.
Compounds 9, 10 and 11 were already obtained by reacting a polyphos-

phane respectively with 2,3-dimethyl butadiene or with tolane.4‘6
Me Me Me Me Ph Ph
p fP-—-P p—~P
| [\ [\
Ph Ph Ph Ph Ph
9 10 11

The transient formation of phenylphosphinidene can be postula-
ted in all these reactions. Moreover, photolysis of 2 in acetonitri-
le leads to 7 and 8. The transient dimethylamino(methyl)carbene for-
med in this reaction gives 2,3-bis(dimethylamino) 2-butene by dime-
rization and isopropylene methylamine by migration of a methyl group
from nitrogen to carbon.

The addition of 3,5-ditertiobutyl orthobenzoquinone to 1 - in
order to trap the phenylphosphinidene - takes place at 0° without any
radiation and affords 13 via 12 by a ring contraction reaction. 12
", 13¢ and 3'p (&= 85.7 and
83.5). Similar results have been obtained with Z and 3. It is of in-

has been characterized at -40° by NMR

terest to note the high instability of 12 compared to those of ana-
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logous compound recently described in the 11'tterature.7

0
7/
P il
) _
Me N—C ~,
2 AN
0
12 3

When the irradiation of 2 1s performed in benzene solution in
the presence of methanol, besides the cyclophosphanes 7 and 8, phe-
nydimethoxyphosphine 14, phenylphosphine 15 and the methanol adduct
16 (two diastereoisomers, §31p=117 and 118) are obtained.

hv —Me
E m—-ﬁ Z + —8_ + Ph—P(DMe)2 + Ph-PH + Ph_ilD CH\NMe
OMe

14 15 16
Prolonged photolysis only affords a mixture of 14 and 15 (70/30).

2 2

We showed that 14 and 15 came from subsequent irradiation of 7 with
methanol. Moreover the fact that photolysis of a non-desoxygenated
Tp=25.2 5 3= 558 Hz) as well as 14 and
15 is in good agreement with the preliminary formation of 17.

solution of 7 gives 18 (&

7 -—ME#[Ph—PigMel———sﬂ + 15
0
Oé \H o

Note that 16 undergoes an unusual alcoholysis of the P(II1)-C
bond giving 14. Surprisingly, heating of 2 in acetonitrile methanol
solution, in presence {or not) of base, leads to the formation of
anather 1,2-addition product 19 which is in equilibrium with the
starting compound 2 and with 15. Thus it seems that the polarity of
the phosphorus-carbon double bond dramatically changes when 2 is
thermally or photochemically excited.

A.MeOH, Phw~,__ — OMe + — Me
Z Sqeor n— P M e =GR 15+ (Me0) .t E
19

2



10: 03 30 January 2011

Downl oaded At:

30 J. NAVECH, J. P. MAJORAL, A. MERIEM AND R. KRAEMER

Furthermore we observed an "umpolung" effect induced by the di-
methylamino group during the thermal addition of methanol to 2. In-
deed Klebach and a1.8 described the reverse addition of methanol to
1-mesityl 2,2-diphenyl phosphaethylene in the presence of sodium me-
thoxide.

Compounds 3 and 4 are stable and do not dimerize. Photolysis does
not generate the corresponding phosphinidene or the diphosphene 20.

OO ROSES
20 21
Addition of sulphur to 3 affords the first metadithiophosphona-
te 21 which has been characterized by NMR 1H, 31P (6 = 295.3), mass

spectrometry (M* = 340) and by its reactions with methanol and 2,3-

I\

dimethyl butadiene. This metadithiophosphonate 21 is also obtained
by reacting sulphur with tritertiobutylphenylphosphine.
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