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Dichlorocarbene reacted with sterically protected 1 -phosphaallene and 1,3-diphosphaaIlene to give a 
methylene-phosphirane and a methylene-diphosphirane, respectively; the former phosphirane was converted to 
l-phosphabutatriene with butyllithium and the structure of the latter diphosphirane was determined by X-ray 
crystallography. 

Sterically protected phosphorus-containing multiple bonded 
compounds are currently of interest. We have recently 
reported that dichlorocarbene reacts with diphosphenes to 
give diphosphiranes, which can be converted to 1,3-diphos- 
phaallenes. 1,2 Dichlorocarbene also reacts with phospha- 
ethylenes to give phosphiranes which can be converted to 
l-phosphaallenes.3 

We now report our preliminary results on the reactions of 
dichlorocarbene with phosphaallene compounds, a l-phos- 
phaallene and a 1,3-diphosphaallene. 

The reaction of dichlorocarbene generated by the Makosza 
method3 with 3,3-diphenyl-1-(2,4,6-tri-tert-butylphenyl)-l- 
phosphaallene 14 gave the methylenephosphirane 2 in 35% 
yield (m.p. 175-176 "C, 31P NMR aP -93.4) together with 
2,2-dichloro-l-( 2,4,6-tri-tert-butylphenyl)phosphaethylene 
(m.p. 155-158 "C, aP 231.0) in 10% yield as a by-product with 
34% recovery of the starting phosphaallene 1. Furthermore, 2 
was converted with 1.2 equiv. of butyllithium in tetrahydro- 
furan (THF) at -78 "C to the l-phosphabutatriene 35 in 

68% yield (m.p. 153-154 "C, 6p 157.0).1- One carbon atom 
was formally inserted in the P=C bond to extend the 
cumulative double bond system. 

Dichlorocarbene reacted with the 1,3-diphosphaallene 46 to 
give the methylenediphosphirane 6 as pale-yellow crystals in 
34% yield (m.p. 145-147 "C, 6 p  -44.6).$ The reaction may 

j- When 2.2 equiv., of ButLi was used the following tert-butylated 
phosphines were obtained as products: ArP(H)C=CCPhzBut (15% 
yield, 6p -100.7, d,  1244.1 Hz) and ArP(But)C=CCHPh2 (10% yield, 

$ Compound 6: lHNMR (CDCI3) 6 1.26 (18H, s,p-But), 1.51 (36H, s, 
o-But) and 7.23 (4H, br s, Ar); 13C NMR (CDC13) 6 31.19 @-Me), 
33.40 ( t ,  J5 .7  Hz, o-Me), 34.61 (p-CMe3), 38.22 (o-CMe3), 119.55 (t, 
J 17.5, C-4), 122.24 (m-Ar), 132.38 (t, J 42.0, ipso-Ar), 144.69 (t, J 
76.2, C-3), 149.99 (p-Ar) and 157.39 (t, 1 5.43, o-Ar); UV (hexanes) 
h,,,/nm 310 (log E 4.03) and 257sh (4.29). Satisfactory elemental 
analyses were obtained. 

6 p  -25.6). 
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Scheme 1. Reagent and conditions: i, [PhCH2NEt3]C1, 50% aq. 
NaOH, CHC13, hexane; ii, BunLi, THF, -78 "C 

proceed via a phosphinidenephosphirane 5 as an intermediate 
followed by cleavage of the P-CC12 bond to form a phosphorus 
analogue of trimeth~lenemethane~ leading to the thermo- 
dynamically stable 6. The structure of 6 (Fig. 1) was un- 
ambiguously established by X-ray crystallographic analysis. 9 

The atoms C(7), P(l), P(2) and C(25) are coplanar within 
0.08 A with a dihedral angle C(7)-P(l)-P(2)-C(25) of 172.1 ". 
The two benzene rings bonded to P( 1) and P(2) make angles of 
78.4 and 26.6" respectively with this plane. The bond angles 
P(2)-P( 1)-C(7)) and P(l)-P(2)-C(25) are 87.4(2) and 
124.3(2)", respectively. These values indicate that the overall 
molecular conformation of 6 is greatly different from those of 
the related compounds 79 and 8,lO where an approximate or a 
crystallographic two-fold axis bisects the central three-mem- 
bered ring and the corresponding P-P-C angles range from 
99.9(2) " for 8 to 104.8(3) " for 7. 

The atoms C(3), C(4), Cl(5) and C1(6), are coplanar within 
0.02 8, and this plane is bent by 20.4" (8.2" in 7) at C(3) out of 
the three-membered ring plane. This bending and the large 
contraction of the P(2)-P(l)-C(7) bond angle is due to the 
steric repulsions between C(4) and C1(5), and the o-tert-butyl 
group on C(8), and between the o-tert-butyl groups on C(12) 
and C(26). The o-tert-butyl group on C(26) has many short 
contacts with the diphosphirane ring, resulting in abnormal 
opening of the P(l)-P(2)-C(25) and P(2)-C 25)-C(26) bond 

longer than that [2.195(4) A] in 8, resulting in the slight 
opening of P( l)-C(3)-P(2) [78.9(3)"] and contraction of 
P(l)-P(2)-C(3) [50.4(2)"] and P(2)-P(l)-C(3) [50.7(2)"] in 6 
compared with the corresponding angles [75.2(3), 52.6(3) and 
52.2(3)"] in 8. The lengthening of the P(l)-P(2) bond probably 
reflects the large steric repulsion in 6. 

angles. The bond length P(l)-P(2) [2.277(2) L ] is significantly 

9 Crystal data for 6: C38Hs8C12P2, M ,  = 647.74. Orthorhombic, space 
group Pbca, a = 45.851(7), b = 18.417(4), c = 9.365(4) A, U = 
7907(3) A3, 2 = 8, D, = 1.088 g cm-3, p = 2.65 cm-1. 7004 
Reflections with 28 d 50.0" were recorded on a four-circle diffract- 
ometer using graphite-monochromated Mo-Ka radiation. Of these, 
4538 with F > 34F)  were judged as observed. The structure was 
solved using SHELX86.12 The hydrogen atoms of the p-tert-butyl 
groups could not be located because of large thermal motion. 
Full-matrix least-squares refinement with anisotropic thermal 
parameters for nonhydrogen atoms and isotropic for hydrogen 
converged to R = 0.072.13 Atomic coordinates, thermal parameters, 
and bond lengths and angles have been deposited at the Cambridge 
Crystallographic Data Centre. See Notice to Authors, Issue No. 1. 

Fig. 1 ORTEP drawing8 of the molecular structure of the methylene- 
diphosphirane 6.  Some important bond lengths (A) and angles (O): 
P( 1)-P(2), 2.277(2) ; P( 1)-C(3), 1.789(7) ; P( 1)-C(7), 1.875(6); P(2)- 
C(3) 9 1.795(6); P(2)-C(25), 1.860(6); C(3)-C(4), 1.325( 10); P(2)- 
P( W ( 3 )  50.7(2); P( 1)-P(2)-C(3), 50.4(2); P( 1)-C(3)-P(2), 
78.9( 3) ; P( 2)-P( 1)-C(7), 87.4(2); P( 1)-P( 2)-C(25), 124.3(2) ; C( 3)- 
P( 1)-C(7), 101.8(3); C(3)-P(2)-C(25), 104.6(3); P( 1)-C(7)-C(8), 
122.5 (4) ; P( 1)-C(7)-C( 12), 1 17.1 (4) ; P(2)-C(25)-C( 26), 128.9( 5 )  ; 
P(2)-C(25)-C(30), 109.8(5). 

Intramolecular short contacts induce the deformation of the 
phenyl group to the boat form, which is commonly observed 
for Ar-P containing compounds.11 The deformations of the 
Ar groups in 6 are 14.0 and 12.6", defined by the angles 
between the planes [C(7), C(8), C(12)] and [C(8), C(9), 
C(11), C(12)] and the planes [C(25), C(26), C(30)] and 
[(C26), C(27), C(29), C(30)], respectively. 
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