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 The Group VIB metal (0) carbonyl complexes of diaryldiphosphenes 

at the phosphorus atom were prepared by two different methods and 

characterized: A novel migration reaction of the metal carbonyl 

groups is described.

Strong attention has recently been drawn to the compounds containing phos-

phorus-phosphorus double bond from the view points of chemical reactivities and 

physicochemical properties, since we reported the isolation of sterically protect-

ed bis(2, 4, 6-tri-t-butylphenyl) diphosphene (1C) for the first time.1) We were 

also successful in preparation of less hindered diaryldiphosphenes, such as 

mesityl-(1A) and phenyl-(2, 4, 6-tri-t-butylphenyl) diphosphenes (1B).2) The very

bulky IC failed to react with(THF)Cr(CO)5 at 0-25℃ but 1C reacted with Cr(CO)6

on heating in dioxane to afford arene-complexes, (Ar-P=P-Ar)[Cr(CO)3]n (n=1, 2),3) 

where Ar=2,4,6-But3C6H2 instead of P-coordinated complexes as shown below.

These results indicated that two 2, 4, 6-tri-t-butylphenyl groups in 1C are too 

bulky to permit the phosphorus atom to coordinate directly with the chromium atom 

giving rise to an expected complex with five CO groups and suggested that less 

hindered diphosphenes could form complexes at the phosphorus atom.
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 We now report here the preparation of phosphorus-coordinated group VIB 

metal (0) carbonyl complexes of diaryldiphosphenes by two different methods as 

shown in the following scheme.

 The first reaction sequence for the preparation of these complexes employed 

here was straightforward and almost the same as that described for phosphaalkene-

transition metal carbonyl complexes.4.5) The typical procedure is as follows: 

the tetrahydrofuran complex, (THF)Cr(CO)5, was allowed to react with an equivalent

amount of IA (235 mg, 0.522 mmol) in THE (50 mL)at 0℃ for 2 h in dark under

argon. The product was chromatographed (silica gel) at room temperature and was 

recrystallized from pentane (yield, 49% ). The complex 2Aa is an orange red 

solid, which displays a remarkable stability to atmospheric oxygen and moisture. 

2Aa: FD-MS m/z 618 (M+). The fundamental structure of 2 might be very similar 

to those for the 1-sulfide6) and the tetracarbonyliron (0) complex7) of 1C. As 

for the structure of the group VIB metal complexes, Power8) and Huttner9) have 

recently reported dialkyldiphosphene chromium complexes and a diaryldiphosphene 

bis (pentacarbonylchromium (0)) complex such as [(Me3Si)2CH-P=P-CH(SiMe3)2][Cr(CO)5] 

and [PhP=PPh][Cr(CO)5]2, respectively.

Very similarly, molybdenum (0) and tungsten (0) carbonyl complexes (2Ab and 

2Ac) were prepared in 60 and 68% yields, respectively. Both complexes thus 

obtained were also stable. The NMR parameters and some physical properties are 

listed in Table 1. Each complex appeared as an AB pattern with large coupling 

constant, 1Jpp, in its 31P NMR spectrum.
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Table 1. Some Selected Physical Data of 2Aa-c

a) Ar=2, 4, 6-But3C6H2, Ar'=2, 4, 6-Me3C6H2. b) c-HexH=cyclohexane.

Secondly, when the pentacarbonylchromium complex of 2, 4 ,6-tri-t-butylphenyl-

phosphine (3a, 30.9 mg, 0.0746 mmol) was allowed to react with 4A (0.112 mmol) in 

the presence of a base such as 1, 8-diazabicyclo [5. 4. 0] undec-7-ene (DBU, 0.201

mmol) in THE (9 mL) at 0℃ for 5 h, the product obtained was identical with 2Aa

(70 % yield). Attempts to prepare the diphosphene complexes coordinated at the 

more crowded phosphorus atom (5) by the latter method failed, however, we have 

found interesting reactions which might involve a novel migration of the metal 

carbonyl group from the more crowded phosphorus atom (pB) to the less hindered 

phosphorus atom (PA).10) It should be noted that the migration process of the 

metal carbonyl group may proceed via n-complex on the P=P double bond. This 

novel method was applied for the preparation of complexes of the phenyl deriva-

tives 2Ba-c,11) starting from 3a-c12) and 4B. A similar chromatographic 

treatment for the purification, however, failed to permit isolation of 2Ba-c, 

probably because of the insufficient steric protection. 
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