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PHOSPHORUS DIENIC LIKE SYSTEMS !
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Summary : P halogenated dicoordinated phosphorus species 1 and 2 react with N
or C silylated derivatives leading to phosphorus dienic like systems 6-15.

Intermolecular elimination of chlorosilane between halogenated and silylated compounds is a
classical reaction leading to a variety of substituted species in organic and organometallic chemistry.
Phosphorus compounds in particular coordination and bonding were also obtained using this me-
thod. Indeed diphospha-2,3 butadienes (Me38i)pC=P-P=CR> were prepared by mixing the
chlorophospha-alkene 1 (Me3Si)2C=P-Cl with Me3Si-P=CRp 23 .

We took advantage of such a reaction to prepare new low coordinated phosphorus conjugated
dienic like systems by adding to the chlorophospha-alkene 1 4 or the chlorophospha-imine 2 3, mo-
nosilylated imines 3a, b, ¢, RIR2C=N-$iMej (3a, R1= Ph, R2= H; 3b, R1= Me, R2= OSiMes;
3¢, Rl=R2= Ph) monosilylated iminophosphoranes 4a, b, R3P=NSiMe3 (4a, R= Ph; 4b, R=
NMej)(Scheme I).

X=p—QA +  Mes3Si—N=Y X=p—N—=Y

- Me;SiCl
1-2 3a-¢c ,4a-b 6-14

1 : X=CSiMey); 2 : X=N-Ar (Ar = tBu;CgHy)

3a : Y=CHPh 3b : Y =C(Me)OSiMe, 3¢ : Y=CPh,
4a : Y =PPh; 4b : Y =PNMey),
Scheme I
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In a typical experiment 102 mol of 1 or 2 in 15 m! of dichloromethane is added over a period
of 5 minutes, at room temperature to a dichloromethane solution (15 ml) of the N or C silylated pro-
duct. As soon as the addition is over, solvent and chlorotrimethylsilane are removed under reduced
pressure leading to the expected phosphorus dienes 6-14 in near quantitative yields. 10 can directly
be obtained by reacting the lithium derivative PhoC= NLi with 1.

Furthermore easy access to original R3P=C-P= CR'» species like 15 was found when 2 equi -
valents of the ylide PhyP= CHp, 5 are treated with one equivalent of the chlorophospha-alkene 1
(Scheme II).

CQ—P=C(SiMe;), + 2 PhyP=CH, P h3P=C—P=C(SiMe),
H

1 5 15

- [PPCH3'Ql

Scheme II

The exact formulation of 6-15 has been mainly established by NMR, IR and mass spectrosco-
pies. For example all these compounds exhibit characteristic 31P chemical shifts (from 234.8 to
339.7 ppm, see Table I) for dicoordinated phosphorus species, while IR spectra show unequivocal
absorptions due to V(P=N) and V(C=N) respectively in the regions 1350-1280 and 1700-1600 cm-1L.

Most of these derivatives are stable at 0°C. If a large number of cyclic dicoordinated phospho-
rus derivatives stabilized by conjugation are described, the corresponding linear species are not well
known: only a few compounds of this type are reported ill now 23,6,

On the other hand crowded halogenophosphines 16-22 are directly formed when a dichloro -
methane solution of the starting phospha-alkene 1 or the phospha-imine 2 are mixed and stirred for
2 hours at room temperature with the silylated products 3a, b and 4a, b. The formation of chloro -
phosphines 16-22 result from the 1-2 addition of trimethylchlorosilane either on -P=C or -P=N-
fragments.

Indeed these reactions allow to prepare bulky chlorophosphines impossible or difficult to ob-
tain by classical ways. For example the dichlorophosphine (Me351)3CPCly does not react - or react
very slowly- with 3a, b or 4a, b in the same experimental conditions. Investigations on the reacti -
vity of these new systems are underway.



Table I
31p Chemical shifis of the phosphorus dienic like systems 6-15

and of the chlorophosphines 16-22 in CHCI3.

Compounds Sppm  ZJpp(Hz) Compounds Sppm  2Ipp(Hz)
Ph3P,=N-Pp=C(SiMe) §,=15 Ph3P=N-P-C(SiMe;) 5,=19.1
“ g A 2 &l ? A 75.6
6 85=356 16 5,=208.9
(Me,N);Po=N-Pz=C(SiMe3), 8,=32.6 (Me;N);P5=N-Pg-C(SiMes); 3,=33.9
43.4 Cl 79.1
7 8,=359.7 17 8,=212.8
Ph-C=N-P=C(SiMe;), Ph-C=N-P-C(SiMes),
H 355.3 H 100.7
8 18
Me;Si0O-C=N-P=C(SiMey), Me;$i0-C=N-P-C(SiMe3)s
Me 328.7 Me Cl 91.1
9 19
Ph-C=N-P=C(SiMe), 322.8
Ph 10
PhyP ,=N-Pz=N-Ar §,=5.4 Ph;P,=N-Pp-N-Ar §,=12.1
282 Cl $iMe, 69
11 5,=237.1 20 8,=173.8
(Me,N)3P,=N-Pp=N-Ar §,=272 (Me,N);P ,=N-Pg-N-Ar 8,=25.5
25 Gl SiMe, 707
8,=234.8 21 8,=173.7
12
Ph-C=N-P=N-Ar 267 Ph-C=N-P-N-Ar 1338
H B C SiMe,
13 22
Me3SiO-C=N-P=N-Ar 268.2
H 14
Ph;P4=C-Pp=C(SiMes), 8,=20.4
H 100

15

5,=336
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Presented in part at the XIth International Conference on Phosphorus Chemistry Tallinn
(USSR) july 2-6, 1989.
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