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Abstract Different aspects of the reactivity of the diphosphene
are presented : reactivity of the lone pair and/or reactivity
of the double bond.

In the reactivity of diphosphenes, competition exists between
the three possible reaction sites, the two phosphorus lone
pairs and the double bond. In order to show these different possi-
bilities, we have on the one hand oxidised the diphosphene by ozo-
ne and singlet oxygen and on the other hand reacted it with diazo
derivatives.

1 - OZONOLYSIS

Ozone reacts on diphosphene at low temperature with a 2:1 (ozo-
ne : diphosphene) stoichiometry. In all cases tne reaction is fast,
leading to the breaking of Phosphorus-Phosphorus double bond as
well as the oxidation of the phosphorus lone pairs (1) (reactions
A)

20
P=P + 0, — Ar-P{ )

1 3
Ar: 246 tritBubenzene
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2 - ACTION OF SINGLET OXYGEN (102)

Singlet oxygen produced chemically from different phosphorus
ozonides or produced photochemically (sentitizer : tetraphenylpor-
phine (TPP) or sensitox II) reacts on the diphosphene 1 (2) (reac-
tion B).

At room temperature, the action of singlet oxygen leads after
breaking of the P-P double bond, to the formation of the anhydride
8 which slowly hydrolyses to give the corresponding phosphinic acid
9 and phosphonic acid 10.

The photo oxidation of 1 (TPP, A = 514 nm) at -78 °C leads to
diphosphene oxide 6 (3) and dioxodiphosphetane 7.

The compound 7 (84 = 5.9 8, = 55.8 Jpp = 159 Hz) is stable for
several days at -78 °C. At room temperature, it decomposes and hy-
drolyses to give the corresponding acids 9 and 10.

Ar
- P TPP/ Oy ArP= PAr +4 ArP-PAr
A’ h(5%mn) +°~o 0
! -78¢ 5 8 ',
O 0 0 - B¢
/p\ Io 20C \\/0\ U HLO 2
(B) 2 > Ar’P pAr 20C " —"%Ar
HgH 3
IEN
o ArF'> (o
AP, + NOH
3 0
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Compounds 3 4 6 7 8 9 10
84 13 70 | 6.9 15.8

31 30 | +33 24.7 26,9

6P

18

% 206 |55.8 | 18.3

Jpp Hz 684 (159 | 21

Jpy Hz 627 | 580

Table 1 : 31p NMR parameters of compounds 3-10

3 - REACTIONS WITH DIAZO DERIVATIVES AND CARBENES

In the Tight of results obtained on the phosphaalkenes (4), we
have reacted the diazo derivatives and the halocarbenes with the
trans diphosphene 1 in the following reaction (C) (5, 6) :

R'R%CN,
A Ar
S l'\F\’_/P’ + ArP:C(i: !
(© 1+ ¢ :
r'R%c: R’ R,
tla-f iLaf
a:R'=RZ=H d:R' =R =Cl
b: R = R% = ph e:R =R =Br
c : R1 = R2 = 9-fluorenyl f : R1 = Ph ; R2 = Br
The reaction in all cases produces diphosphirane ( 80%) and

phosphaalkene ( 20%). During the reaction of the diphenyldiazome-

thane, the presence of the intermediate 13 was detected by NMR 31P.
P bl
=P _
ar” ceh, 8y = 208.4
GB = 66,7
13 1
Jpp = 676 Hz

PP
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31 13

The values of 6°'P and § “C for the phosphorus atoms and for

the intracyclic carbon are strongly shifted towards high field
as in the case of the cyclopropanes and their analogues (7, 8) :

141 < 83 < - a9
29.8 < §'% < 30.8 and '3 5> 20 He
The trans configuration of the Ar substituents in the diphos-
phiranes imply that the cycloaddition reaction is stereoselective.
The absence of the cycloaddition adduct{2+3K4)andthe fact that
the cyclopropanation reactions only take place under conditions in

which carbenes are formed (heating and/or irradiation of the diazo

1

derivatives), lead us to consider the diphosphiranes as the result
of the attack of the carbenes on the diphosphene.

Compounds a b o d e f
5A=-49. 2
Pp 11|, IO | T | 59.2 68,8 | 70.35| g 77 g
Jpgy= 1442 Jpp=168Hz
S 12 289 | 241 | 253.5| 232 269

Table 2 : §31p NMR parameters of diphosphiranes 11 and
phosphaalkenes 12
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