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Aostfact : Diphosphirana# 2-x l rb obtrined by 8CtiOn ot dial0 dOriv8tivWS rnd carbwmr On the 

trrns-aiphospnwm 1. The structures are wlucidrtd by rprctrorcoprc methods. In rll 

cases the cycloraeltion r*rction 1s ster9osaloctive. 

Resume : Lcs dlphosphlrrnrs 2-x sont obtwnus prr rctlon des ddrlvis dirzo et des diffirentr 

cartxmes sur le trans dlphosphine 1. Lb* structures ont iti itJbll*S par diffirentes 

mithodes sp*ctrograpniouas. Dan5 tous 1.5 CL,. la reaction de cyclordaition est 

s tiriosil8c LlV.. 

The chemistry of diphosphiranes, phosphorus analoguer of cyclopropanes, has only been 

developed in recent years (l-2). In particular, M. Baudlcr (1) and I.P. Lutsenko (2) have 

syncheslze this type of compound from diphosphides and fro8 dichlorodiphosphines. The reactions of 

diazo derivatives or of carbener on multiple bonds (cyclopropanation reaction), when transposed 

over to diphosphenes, suggested to us a new way of preparing these strained eels. 

We have generalized the previously described (3) reaction of trans-diphosphene 1 on 

diazomethane 26 (scheme 1) 
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The addition of the diazomtthane 2p on 1 leads after 49h to the diphosphirane & as well 

as small quantities ( < lot) of the phosphaalkene lp (4, 51 (table 1) uhich were separated and 

purified on pre-coated P.L.C plates. 

Heating the solution of a in C,DB does not produce the 1,2,4,5-tetraphosphacyclohexane 

6 observed for the unsubstituted dialkyldiphosphirancs, prepared by other methods (1,21. The 

diphosphirane & remains unchanged after heating : 

A’\ 
P- P’ 

Ar 

‘C’ -9b 
Ar-p/\p,~r 

H’ h 
*r-J,J-Ar 

Diphenyldiazometbane @ is less reactive than diazomethane a towards the diphosphene 1. 

At 65 ‘C in deqassed benzene in the presence of an excess of 211, it produces the diphosphirane 2 

(80 \I, the phosphaalkene Q (20 \I and the diarine a, which were reparated and purified on 

silica plates (tables l-21. 

This drazine Ip (as kl results of the action of the diazo derivative on the 

corresponding carbene. 

R2CN2 + R2C: - R2C=N-N=CR2 

Owing to the formation of large amounts of diazine, me have added a large excaas of 

diphenyldiatomethane. 

Ye have not observed the [2 t 33 cycloadduct detected during the reaction of 

diazoderivatives on phosphaalkenes (61 but only the intermediary h503-phosphorane 1. 

Ar 
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bB 

‘JPP 

= 200.4 

= 66.7 

= 676 AZ 
FP< 

Ar CPh2 

1 

Irradiation of a mixture of a with 1 at 

the formation of 38, & and a. On the other hand, 

observed. 

Irradiation under the same conditions of 

253 na in degassed benzene also gave 

the formation of A5 03-phosphorane 2 

9-diaxofluorene & with 1 leads 

rise to 

uas not 

to the 

formation of the analogous derivatives & (70 t), & (30 t) and k (tables l-2). 

As the reactivity of & is slower than the thermal decomposition of 1, it is not 

possible to perform the cycloaddition by heating. 

The action on the diphosphene 1, at low temperature of 10 equivalents of haloqenocarbene 

2-q-u qives rise to the diphosphiranes M -,j_f (tables l-21 and to the phosphaalkenes 44 (10 t) and 

k 120 \I (71 (scheme 2). 
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Scheme 2 
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In the case of the monohalogenocarbene a the correspondrng phosphaalkene If is not 

observed. 

Substances 3, Jp and & were purified on silica plates. 

The valuer of 631P and 6’!C for the phosphorus ato8a and for the intracyclic carbon C9 

are strongly shifted towards high field as in the case of the cyclopropaner and their analogues 

Il. 8,) (tables l-2) : - 141 < b3’P < -49 29.8< 6°C < 30.8 

- 70.35 722(79Br.3 re 269 446(79Br) 

IA = - 49.2 
bg = - 77.9 720(79Br) 

1 
’ JPP = 168 Hz) 

Table 1 : 631P NUP parameters and mass spectra (FD) of diphosphiranes 1 and 

phosphaalkenes 1 

The cyclopropane structure is confirmed by the equivalence of the two phosphorus atoms 

(&-XI and by the triplet observed in NMR “C of the carbon Cg (‘JCp “. 20 AZ). 

The non equivalence of the phosphorus atoms in If, the equivalence of the hydrogens 

attached to the C-9 (NMR ‘H 13’P)) of the compound 3~ and of the ipso carbons (6 = 131.1 , t. 
2JcP = E.8 Hz) for the compound a imply that the Ar substituents retarn their trans 

configuration. Thus the cycloaddition reaction is stereoselective. 

The diphosphiranes prepared are particularly stable and no decomposition of a into 

phosphaalkene. for example, is observed after heating at 60 ‘C for 20 h. Likewise 2 does not 

react with the sulfur in refluxing toluene during 3 days. As the reactions for the formatron of 

the diphosphlranes b, &j and & take place at low temperature, the corresponding phosphaalkenes 

are apparently obtained from the intermediate analogous to 1. 

We have not elucidated the mechanism of the reaction of diczomethane on 1, but the : 
absence of the cycloaddition adduct [2+31 and the fact that the cyclopropanation reactions only 

take place under conditions in which diphenyl and fluorenylidene carbenes are formed (heating 

and/or lrradiatron of the diazo derrvatrves), lead us to consider the diphosphiranes 3 

Probably as the result of the attack of the carbenes on the diphosphene. 
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Compounds C, ‘2 ‘3 ‘4 ‘5 ‘6 ‘7 ‘6 c9 

& 131.4 151.3 123.6 140.1 39.6 32.2 34.5 31.8 30.5 

( 1 JpC=24iW 

3b’ 137.0 157.0 123.4 149.0 38.8 34.2 34.7 31.6 29.9 

(‘JpC=20Ar) 

ti 157.9 123.5 150.2 39.3 34.2 35.7 31.7 30.8 

* Cl0 131.1 ( Jcp = 8.8 HZ) Cl1 126.4 Cl2 121.8 Cl3 124.9 

Table 2 : Nl4R 13C parameters of the diphosphixanes obtained 

All h74P spectra (‘II, 13C, 3lP) axe recorded on a Brukex AC SO in C D ar solvent. (4ass 
spectra (FD) axe recorded on a Vaxian-MAT 311 A. All experiments axe carried o t under argon with 6f 

anhydrous solvents. 

1.2-bis 12.4.6 txr tert _ ‘_ _ Lw. 

A solution of diaxomethane in ether 0.2 M (15 ml) is added at 0 ‘C to diphosphene 1 
(0.16 g, 0.29 mmol) dissolved in TBF (IO ml). The Bixtuxe, gradually walled to room temperature 
(Iah), IS concentrated. Diphosphixane lp is purified on Pxe-coated Plate (silica gel 6Op254- 
hexane as eluent) as a pale yellow solid. 
Yxeld : SO\ . p = 0 31 (hexane) : o.p 180-182 ‘C ; 
Hz) ; MS (FDj .fz : 566. 

“p NHR (5jDg) b : -141 (2Jp_C_H = 14 

1.2-blsG4.6 txx text- _ _ _ (b) 

compound & present in small amounts in reaction mixture is isolated and puxxfied on 
srlica plate (hexane as eluent). 
Yield : 10 \ ; Rf = 0.15 (hexane) ; 31P m (C606) b : 289 ; MS (FD) m/z : 290. 

2 bls (2.4,6tri3.3 m 
:be;lal- - 

_' Llk) 

In a sealed tube, a mixture of 1 (0.0559, 0.1 ~013 and dipheayldiazomethane 2)~ (IO) 
(0.39 g, 2 ~~01) was dissolved in degassed benzene (1.5 ml). The solution is heatad at 65 ‘C fox 
24 h. The precipitate of the diarine a is separated by flltration and the diphosphirane 1p is 
purified on silica plate (hexane as eluent). 
yield : 80% ; Rf = 0.51 (hexane) ; n .p. = 154-155 ‘c 
m/2 : 718. 

; 31p N”R (C6D6) b : -74 ; US (FD) 

To a solutron of diphosphene 1 (0.067 g, 0.12 mm011 in degasred benzene (1.5 ml) is 
added the diphenyl diaromethane 2 (0.37 g, 1.92 ~013. The solution is irradiated at 253 nm fox 
24h. The purification of diphosphixane & is performed as described above. 

_ ‘_ _ p (W 

Compound AD obtarned as a by-product, is separated and puxifiad on silica plate (hexane 
as eluent). 
Yreld : 20 \ ; Rf = 0,22 (hexane) ; 31P N?fR (C6D6) : 241 ; US (FD) m/z : 442. 
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1.2-b&,4.6 _ . . trl text butvlPhcnvl)3.3 _ _' up). 

To a stirred suspension of 1 (0.055 g, 0.1 -01) and tBu0K (0.0789, 0.66 ~01) in 
pentane (2 ml) mintained at 0 ‘C, are added 10 equivalents of chlorofom dissolved rn pentane 
(0.5 ml). The mixture let to come to the room temperature. The solvent is removed and the residue 
extracted by benzene (1.5 ml) is pur’ ied on silica plates. 
Yield : 801 ; Rf = 0.54 (hexane) ; 3f 

P MR (C6D6) 8 : -68.8 ; US (FDD) *l/z : 635 ?5C1). 

-- _ P u!u 

Yield : 
Compound Ip obtained as a qr-product is purified on silica plate (hexaqf as eluent). 

10 \ ; Rf = 0.10 (hexane) ; P NM (C6D6) 6 : 232 ; IIS (FD) m/z : 358 ( Cl). 

- _ _ hutvlPhenvl)3.3&) _ 

The same procedure as described above is used. The diphosphirane 19, obtalned in a crude 
form, (80%) decomposes during thf,purification on silica plate. Only, the ,thosphaalkene k is 
purified : Rf = 0.55 (hexane) ; P NHR (C6D6) b : 269 ; MS (FD) m/z : 446 ( Br). 
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