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Using similar conditions, we also attempted to reduce a series of other adducts (eq 5). 

R' R' 
- 

RPCl2 + R'CrCR' + AlC13 0 \/ 

R' 

P@ 

AlC140 Bu3P, vR' (5) 

R"C1 h 7 
3 R = Ph, R'= Et 

z R z R = Me, R'= Ph 

?..z $& R=t-BU, R'= Ph _ 

The trisubstituted phosphirenes z-42 were characterized by 
31 

P NMR spectroscopy. Contrary 

to I&, their stability appears to be rather low. Indeed, attempted purification by chroma- 

tography on silica gel caused decomposition. For example, 2b gave mainly 1,2,3_triphenyl- 
- 31 

4,5-diethyl-1,2,3_triphospholene which was identified by its P NMR spectrum CAB2 system : 

6, -42.7 ppm, 6B +43.6 ppm, 'J(A-B) 242.5 HZ. see ref 6). This decomposition seems to be 

catalyzed by Lewis acids since adding a tertiary amine to the medium stabilizes 22. In 

practice, 2b-4b were just extracted from their CH2C12 -..,.- solution by hexane and kept around 

O'C. At room temperature, they slowly decompose. The success of the reduction heavily depends 

on the nature of the R substituent at phosphorus. The reaction of Me2N-PC12 or &-Pr2N-PC12 

with AlC13 and EtCmCEt in CH2C12 apparently produces the expected cyclic adducts (631P -61.1 

and -76.6 ppm respectively) but these species do not react with Bu3P under the standard con- 

ditions. Still a different behaviour was observed when replacing RPC12 by PC13. The expected 

adduct reacts with a second molecule of alkyne (eq 6). 

PCj+Et&CEt +AlC13+[ /9,A1C14 

Et+t ,]EtCmCEt c 

Cl Cl 

E t 

(6) 

C(Etl=C(Et)Cl 
2 z? 

The final phosphirene 2 was identified by 
13 
C and 31 P NMR spectroscopy and converted into 

its P-W(CO) 5 complex which was more completely characterized. 

This new methodology for preparing tervalent phosphirenes is obviously the best one for 

obtaining simple compounds such as z. However, the two other methods (eqs 1 and 3) keep 

their usefulness for 
4 

P-NR2 , P-H', etc... 
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Experimental Data 

Synthesis of E 

A solution of tolan (2.00 g, 11.22 mmol) in 3 mL of CH2C12 was added within 1 minto 

a solution of PhPC12 (1.50 mL, 11.05 mmol) and A1C13 (2.00 g, 15.00 mmol) in 10 mL of CH2C12 

at room temperature under vigorous stirring. After 20 min., the black crude solution was 

transferred into a solution of Bu3P (3.30 mL, 13.38 mmol) in 5 mL of CH2C12 at OeC within 

5 min. under stirring. The phosphirene s was isolated after chromatography on silica gel 

with hexane-CH2C12 180:20) and evaporation of the solvents as a blue colored product, 

which can be purified by crystallization from hexane. Yield : 1.36 g, 4.75 mmol (43%). The 

spectroscopic characterization of ,G is described in ref. 5. 

Synthesis of_ s and its P-W(CO), complex 

To a solution of PC13 (0.87 mL, 10 mmol) in 10 mL of CH2C12, A1C13 (1.90 g, 14.25mmol) 

at first and then hexyne (1.70 g, 20.77 mmol) were added within 1 min. at room temperature. 

After all A1C13 was dissolved, the solution was cooled to -75OC and Bu3P (3.00 mL, 12.15 

mmol) was addedwithin Smin. The solution was warmed to room temperature. The phosphirene 

2 was then extracted with 3x15 mL of hexane and the hexane solution was added to 10 mmol 

of WKOj5. THF in 200 mL of THF. After evaporation of the solvents, the residue was chroma- 

tographed with hexane. The phosphirene P-W(CO)5 complex crystallizes from hexane at O°C. 

Yield : 1.82 g, 3.28 mm01 (32.8%). Mass spectrum (EI, 20eV, 
184 35 

W, Cl) : m/e 554 (M, 33%), 

414 (M-5C0, 56%), 412 (100%). 

Spectral data NMR spectra : 6 +ve for downfield shifts in all cases, references 

631P (CH2C12) :k 
2 
J(P-C-H) 5.5 Hz ; - 
(5&)W(CO)5 -162.5, 

z.G 
7 

13C NMR (CDC13) 
i- 

Me4Si or H3P04 

-70.6 ; J& -189.8 ; 2 -60.5 ; 2& -188.4 ; 2 -70.1 2 -191.6, ; 
3 

$ -49.8 ; 42-149.6, - J(P-C-C-H) 11.4 Hz ; - & -73.1 ; 2 -181.7 ; 
1 31 183 
J( P- W) 269.3 Hz 

47.6 Hz, ring C], 140.4 cd, J(C-P) 33 HZ, vinyl 

“J ’ 141.5 Id, J(C-P) 75.7 HZ, vinyl CA 

(z)w(co)5 13C NMR (CDC13) : 6 135.3 [d, 

vinyl C 143.2 [d, J(C-P) 

[d, 2 J(C-P) 3r 30.5 Hz, trans 

19.5 Hz, 

CO 1 

ring C], 138.7 [d, J(C-P) 2.5 Hz, 

J(C-P) 198.2 
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