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Summary

Some platinum group metal hydrides react with N,N-diarylcarbodiimides
in boiling toluene to yield products containing novel bidentate N,N -diaryl-
formamidinate (ArN—CH—NAr) ligands.

The importance of carboxylato and w-allylic complexes of the platinum
metals in homogeneous catalysis [1] has stimulated interest in the chemistry -
and structure of related complexes containing analogous nitrogen and/or
sulphur donor ligands including dithioformate [2] N-aryl- or N-alkyl-thio-
formamide [3] and 1,3-diaryltriazenide groups [4]. We now find that com-
plexes containing the closely related, bidentate N,N-diarylformamidinate
(ArN—CH-—=NAr) ligands are conveniently prepared by treating platinum
metal hydrides with N,N “diarylcarbodiimides (A :N==C==NAr) in boiling
toluene. Moreover, we find that the proton NMR spectra of the N,N di-p-
tolylformamidinate ligands permit unambiguous assignment of ligand geometry
and complex stereochemistry.

Thus the complexes [MCH(CO)(p-MeCs; H, N—CH-=—==NC; H; Me-p) (PPhs). ]
(M = Ru or Os), obtained from the corresponding hydrides [MHCI{CO)(PPhs);s 1,
have the stereochemistry I [M = Ru, 7(N=—=CH=—=N) 2.26(t), *J(PH) 2.7 Hz,
7(Me) 7.78 and 7.84; M = Os, 7(N==CH===N) 1.39(t), *J(PH) 2.5 Hz, 7(Me)
7.8 and 7.84]. Likewise the products obtained on treating the hydrides
[MH, (CO)(PPh3); ], [RuH; (PPh; ), ] or [OsH, (PPh;); ], [IrHCI, (PPh; ); ]
(trans-chlorides) and mer-[IrH; (PPh; ); 1 with N,N-di-p-tolylcarbodiimide
are assigned structures II, ITI, IV and V respectively on the basis of 'H NMR
data (see Table 1)**. The magnetic equivalence of the methyl groups in the
complexes IV and V establishes the symmetrical nature of the chelate

*To whom correspondence should be addressed.
** A1l the products were obtained as analytically pure, air-stable, crystalline solids.
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"TABLE 1

SPECTROSCOPIC DATA FOR N,N-DI-p-TCLYLFORMAMIDINATO COMPLEXES®

Complex T(CH)b “JeR) 1 (cH,) (M) b 25(pH)
(Hz) (Hz)

I (M=Ru) 2.26() 2.65 7.78,784 — —
(M=0s) 1.39() 2.5 7.80, 7.84 — —

I (M=Ru) masked — 7.74,1.90 23.37(¢() 20
M=0s) 13801 — 7.74, 7.90 24.58 (t)  17.3

OI(M=Ru) 1.85(r) — 7.82, 7.90
M=0s) 076 (br) — 7.79.7.84

v 0.68 () 1.75 7.85

v 0.97 (br) - 7.85 32.76 (t) 17

A1 complexes show IR bands at ca 1540, 1510, 1280, 1270, 920 and 820 cm™! attributable to
chelate N,N'-di-p-tolylformamidinate ligands. be = triplet, br = broad envelope.

groups in the complexes I—TII must reflect the differing nature of the groups
trans to opposite ends of the (Aer:CHmN ~ ) ligands in these species.

The chemistry of the coordinated N,N" dlarylformamldmate ligand is now" bemg
mvestlgated.
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