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TABLE 2. Main absorption bands: Y (Id cm-‘); (lo-‘Xe (M-’ cm-‘)) 

(a) Parent complexes in acetonitrile 
MLCT [d --, 48,9)] 7F(6) + r*(7) MLa [d + n.(7)] 

I 40.8 (18.5) 32.7 (19.0) 29.2 (5.5) 

II 38.5 (17.8) 32.4 (11.2) 26.4 (5.7) 

In 40.6 (18.2), 38.3 (17.8) 33.9 (15.2), 32.1 (15.0) 28.0 (6.2), 26.2 (5.3) 

(b) Complexes [PtLL’]+ in DMF 

46) --) r*(7) MLCT [d --, nf8.9)] ML(JT [d-‘pyl MLCI- [d--i w(7)] ddd 

I- 35.2 (14.5) 28.7 (7.8) 25.0 (7.2) 20.3 (5.2) 9.1 (2.2) 

II- 33.6 (17.3) 28.1 (10.7) 24.0 (8.0) 17.4 (5.1) 10.2 (2.3) 

III- 34.5 (16.8) 28.0 (10.3)br 19.8 (5.5)br 10.0 (2.3)br 

(c) Doubly and triply reduced complexes in DMF 

ti6) * r*(7) MLcr (~-+PY) MLCI- [d -) g(7)] 7r*(7) -, ti(10) n”(7) -, ~r*(8,9) 

P- 28.5 (12.2) 24.7 (7.5) 19.8 (5.7) 11.1 (3.2) 

II2 - 26.9 (18.0) 24.0 (8.3) 18.9 (5.5) 10.1 (3.5) 

I@- 26.5 (12.5) 23.3 (6.8) 19.4 (7.0) 9.8 (3.0) 

Iu3- 27.1 (15.5) 19.2 (7.3) 10.0 (3.2) 

br = very broad. 

E x 10-3 

-I 
dm3 mol-’ cm’ 

20 

300 400 500 600 800 1000 1200 Unm) 

Fig. 2. Absorption spectra of [Pt(bpy)(Mebpy-H)]‘+‘+‘O’- 
in DMF at 25 “C (V vs. ferrocene/ferrocenium+): - . - . -, 
parent; -, single reduced species at - 1.365 V, - . . - . . -, 
doubly reduced species at - 1.605 V; - . . . - . . . -, triply 
reduced species at -1.985 V. 

u-donor than bpy, with the metal-based reduction 
of II being 145 mV more cathodic than that of I, 
while the ligand-based reduction is 180 mV less 
cathodic. In good agreement with these results, the 
MLCI band of II is at 2800 cm-’ lower energy than 
that in I, while III shows two separate charge transfers, 
to bpy and (Mebpy-H), respectively, separated by 
1800 cm-‘. Thus (Mebpy-H) would appear to be a 
better r-acceptor than bpy, as well as a better u- 
donor, and we would expect it to be a ligand of 
considerable future interest for its robustness and 
strong expected ligand-field splitting. The spectra of 
the singly reduced species can be understood [l] as 

in Table 2(a), in terms of Pt(I)-(bpy) and Pt(I)-(py) 
charge transfer bands. The 1000 nm band is pro- 
visionally assigned to a d-d transition. The frequency 
seems rather low, but it should be remembered that 
the metal is in the +l oxidation state, and it is 
possible that there is a distortion away from square 
planar coordination. It is too weak for assignment 
to a reduced ligand #-?r* transition, and indeed 
on our interpretation of the electrochemical data, 
no such ligand is present. The reduced ligand #-T* 
transitions do, however, occur as expected in the 
doubly and (for III) triply reduced species, for which 
the reduction potentials are, moreover, as expected 
for ligand-based reductions in species of the relevant 
overall charge. 

We can now explain the apparently surprising 
electrochemistry [7] of [Ir(bpy)z(bpy-H)]‘+ (V) (bpy- 
H, C(3),N’-2,2’-bipyridinyl). Here the bpy ligands 
show the two expected l-electron reductions, but 
the (bpy-H) resists reduction up to potentials at least 
0.7 V more negative. This, we can now see, is because 
(bpy-H), unlike its N-methylated derivative, is not 
strictly isoelectronic with bpy, but carries an extra 
formal negative charge. Thus we predict that N- 
methylation of V would give a species showing similar 
reduction potentials for all three ligands. 
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