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Summary p-Tolylisocyanate (RNCO) undergoes coordination and fragmentation
reactions with [MHX(CO) (PPh,) ] (M = Ru or Os; X = Cl or Br), [MH,(CO)(PPh,),]
and [RuH2 (PPhB) 41 or [OsH4(PPh3)3] to yield products containing formamida
(RN=== CHs==0)}, urevlene [RN—~=~C(0)—=NR] and formamidinato (RN=. CHs= NR)

ligands respectively.

Current interest in the coordination chemistry of heterocallenes[1-5]
prompts this report of our work on some novel reactions involving coordination

and fragmentation of p-tolylisocyanate by platinum metal hydrides.

b-Tolylisocyanate reacts with the complexes [MHX(CO)(PPh3)3] in boiling
toluene over a period of ca 6 h (M = Ru, X = Cl1 or Br) or in boiling ethyl~
benzene over a period of ca 10 h (M = Os, X = Br) to yield fomamiricicom;?lexes
[MX (RN==* CH====0) (CO) (PPh3)21 analogous to the thioformamido derivatives

previously obtained from arylisothiocyanates {ArNCS) by a similar routel4].
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The ruthenium complexes have stereoschemistry (Ia or b) (312 n.m.r. singlet

§ 33—34T), whereas the osmium product in a mixture of several isomers

(31P n.m.r. singlet plus several AB patterns).
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Under relatively mild conditions (M = Ru, benzene 15 min reflux; M = Os,
toluene 8h. reflux) the complexes [MHZ(CO)(PPh3)3] also afford formamido
derivatives [MH(RN:::CH:::O)(CO)(PPh3)2] which can be assigned stereochemistry

(IZa or b) on the evidence of their n.m.r. spectra [M = Ru, T 26.5(t),

MH
27(PH) 20.5 Hz: M = Os, Ty 23-2(0), 23(pH) 18.75 Hz.]
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However, under more vigorous and/or prolonged reaction conditions
(M = Ru, toluene 5h. reflux; M = Os, toluene 24h. reilux), cleavage of
2 molecule of isocyanate leading to formation of the ureyvlene complexes
[M{RN-——C(O)-——NR}(CO)Z(PPh3)2] occurs. The presence of the ureylene ligand
in these products 1is confirmed by infrared spectroscopy [v(::c = 0) ca 1610 cm—l],

and the overall stereochemistry (III) is established by infrared and n.m.r.

-1 -
spectroscopic data [M = Ru, v(CO) ca 1950 and 2020 cm , T e 7.8 singlet,

P n.m.r. chemical shifts referenced to 85% H3P04.
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8 27.05 singlet: M = Os, v(CO) ca 1930 and 2000 cm =, T, 7.8 singlet,

GPPh ~-0.44 singlet-T] Related ureylene complexes of rhodium, palladium and
3

platinum have previously been obtained by fragmentation of p-tolylsulphonyl-
isocyanate [6]. In the present work the low affinity for oxygen donor ligands
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(III)
relative to carbonyl groups displayed by ruthenium(II) and osmium(II) is

probably a contributory factor promoting the fragmentation process.

Finally, treatment of [RuHZ(PPh3)4] and [OSH4(PPh3)3] with p-tolyliso-
cyanate affords the formamidinato complexes [MH(RN:::CH:::NR)(CO)(PPh3)2]
(M = Ru and Os respectively). The ruthenium complex is identical with an
authentic specimen previously prepared from di-p-tolylcarbodiimide and shown
by X-ray diffraction methods to possess stereochemistry (IVa) [S]. In
contrast the less labile osmium product retains the intermediate stereo-—

chemistry (IVb) under the reaction conditions employed.
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2
23.37(t), “J(PH) 20 Hz, T 7.74 and

Spectroscopic data [M = Ru, Tom e

2 . -
7.90; M = Os, TMH 20.54(t), “J(PH) 12.8 Hz; r“e 7.83] are in accord with
I\
these stereochemical assignments. Formation of the formamidinato ligands
appears to involve fragmentation of two isocyanate moieties with concomitant

formation of a carbonyl ligand and an oxygen atom, the latter being trapped

as phosphine oxide. Again the affinity of the metal complex and the excess
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phosphine for the carbonyl and oxygen fragments respectively presumably

contribute to the thermodynamic feasibility of the reaction observed.
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