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The U V  photoelectron spectra of the (4-diketonato)trimethylplatinum(lV) complexes [PtMe3(acac)12 (acac = acetylacetonate), 
[PtMe,(tfa)H,O] (tfa = trifluoroacetylacetonate), [PtMe,(hfa)H,O] (hfa = hexafluoroacetylacetonate), and [PtMe3(tfa)Me2S] 
are reported. The valence orbitals responsible for the ionizations have been assigned by using the MS-Xa result for the model 
compound [PtMe,(HC(O)CHCOH)] and the ionization shifts from the ligand substitutions. The valence molecular orbitals fall 
in the order of increasing binding energy r3 < n- < Pt-n, < Pt 5d, Pt-Me in the complexes [PtMe,(acac)], [PtMe,(tfa)H,O], 
and [PtMe3(hfa)HzO] and in the order Pt-S < T,  < L < Pt-n, < Pt 5d in the compound [PtMe3(tfa)MezS]. Both photoelectron 
spectra and the MS-Xa calculation indicate that the Pt 5d electrons are extensively delocalized by interaction with the coordinated 
ligands. 

Introduction 

Since the discovery of the compound [Me3Pt(acac)12 (acac = 
acetylacetonate) in 1928,l the Bdiketonate complexes of tri- 
methylplatinurn( IV) have been extensively investigated. These 
studies include chemical reactions,2 therm~analysis ,~ X-ray dif- 

N M R  spectroscopy,@ and IR and UV spectroscopy 
and mass spectrometry.*JO The extensive studies on this type 
of complex appear to be due to their theoretical relevance to the 
nature of the metal-ligand bond and the general features of adduct 
formation. However, there has not been any experimental de- 
termination of the relative ionization energies of the valence 
orbitals, in particular the u Pt-ligand and Pt 5d orbitals in these 
molecules. Since UV photoelectron spectroscopy is the most direct 
and powerful technique for the elucidation of the electronic 
structure and bonding in classic coordination and organometallic 
compounds of transition elements,"-'4 we have undertaken a 
detailed He I and He I1 photoelectron spectroscopic study of 
complexes [Me3Pt(acac)12 (which we propose is monomeric a t  
higher temperatures in the gas phase), [Me3Pt(tfa)H20] (tfa = 
trifluoroacetylacetonate), [Me3Pt(tfa)Me2S], and [Me,Pt- 
(hfa)H20] (hfa = hexafluoroacetylacetonate). T o  aid in the 
assignments, we have also carried out a SCF-MS-Xa calculation 
on the model molecule [Me3Pt(HC(0)CHCOH)]. The SCF- 
MS-Xa method has enjoyed great success in helping to interpret 
the photoelectron spectra of organometallic  molecule^.^^-^^ 
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Experimental Section 
Synthesis and Characterization. Melting points were measured in 

capillary tubes without correction. The IH NMR and I9F NMR spectra 
were recorded on a Varian XL-200 and a Varian XL-300 spectrometer, 
respectively. Mass spectra were obtained by electron impact on a Finigan 
MAT 8230 spectrometer employing an ionization voltage of 70 eV. 
Elemental analysis was obtained from Guelph Chemical Laboratories, 
Ltd. 

[PtMe,(acac)], was prepared by the literature methodk6 and identified 
by the melting point (200 OC and IH NMR spectrum.% The mass 
spectrum (parent ion m / r  399) showed that this compound is a monomer 
under these conditions, and our spectra below also show that it is a 
monomer at higher temperatures. 

[PtMe,(tfa)Me,S]. To a suspension [Pt2Mes(p-SMe,),]27 (0.260 g, 
0.41 mmol) in dry ether (15 mL) was added trifluoroacetylacetone (0.15 
mL, 1.20 mmol). The yellow-orange solution was stirred at room tem- 
perature for 5 h. The solvent was evaporated under reduced pressure, 
and the excess free ligand was removed by heating up to 50 O C  (water 
bath) for 3 h. The oily residue was then sublimed at 80 OC to give a 
yellow liquid (0.16 g, 42.9% yield). IH NMR (CDCI,): 6 0.98 (s, 
2J(Pt-H) = 74.1 Hz, PtCH,), 2.05 (s, CH,, tfa), 2.16 (s, Me2S), 5.57 
(s, CH, tfa). 19F NMR (CDCI,): 6 -75.6 (s, tfa). Molecular weight: 
455 (mass spectrum). Anal. Calcd for CIoHl9O2F,SPt: C, 26.37; H, 
4.18. Found: C, 25.95; H, 4.19. 

[PtMe,(hfa)H,O]. [Me3PtI], (0.300 g, 0.82 mmol) was dissolved in 
warm, glass-distilled benzene (20 mL). Tl(hfa) (0.350 g, 0.85 mmol) in 
95% ethanol (5 mL) was then added to the orange benzene solution. The 
mixture was stirred at 70 OC under reflux for 3 h. The thallous iodide 
that separated was removed, and the filtrate was evaporated to dryness. 
The dry residue was extracted with ether (50 mL), and the extract was 
evaporated to dryness again. The product was recrystallized from hot 
hexane (1 mL) and additionally purified by sublimation to give a yellow 
solid (0.23 g, 60.6% yield). Mp: 105-107 OC (dec pt 125 "C). IH NMR 
(CDCI,): 6 1.22 (s, 'J(Pt-H) 78.7 Hz, Pt-CH,), 2.09 (s, HZO), 5.94 
(s, CH, hfa). I9F NMR (CDCI,): 6 -76.1 (s, hfa). Molecular weight: 
465 (mass spectrum). Anal. Calcd for CBHI2O3F6Pt: C, 20.65; H, 2.58. 
Found: C, 19.51; H, 2.05. 

Preparation of [PtMe3(tfa)H20] followed the procedure for preparing 
[PtMe3(hfa)H20]. A white solid product was obtained. Mp: 101 OC. 

CH,, tfa), 2.08 (s, H20), 5.61 (s, CH, tfa). I9F NMR (CDCI,): 6 -75.3 
(s, tfa). Molecular weight: 41 1 (mass spectrum). 

Photoelectron Spectroscopy. UV photoelectron spectra were recorded 
on a McPherson ESCA-36 photoelectron spectrometer equipped with a 
hollow-cathode UV He lamp.2s The spectra of the compounds 
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Figure 1. He I spectra of (a) (PtMe,(acac)] (Ar calibration) and (b) 
[PtMe3(tfa)H20] and (c) He I and (d) He I1 spectra of [PtMe,- 
(hfa)H20]. 

[PtMe,(tfa)H,O], [PtMe,(tfa)Me,S], and [PtMe,(hfa)H,O] were ob- 
tained at temperatures of 80-90 O C .  For the compound [PtMe3(acac)12, 
we started collecting the spectrum at 90 O C  and ended at 185 O C ;  the 
unique, reproducible He I spectrum could only be obtained above 125 
O C .  This strongly indicated that the compound was a monomer above 
125 O C .  Its He I1 spectrum was poor due to the low vapor pressure. The 
argon 'P3/2 ionization at 15.76 eV was used as internal calibration during 
data acquisition. The resolution (fwhm of Ar 2P3/2 ionization) was less 
than 0.027 and 0.036 eV for the He I and He I1 sources, respectively. 
Spectra were fitted to Lorentzian-Gaussian line shapes with the use of 
an iterative p r ~ e d u r e , 2 ~  with reproducibility of the vertical ionization 
energy (IE) of f0.02 eV. The relative band areas are reproducible to 
about 10% in the He I spectra and about 15% in the He I1 spectra. The 
band area ratios from the He I and He I1 spectra were corrected for the 
electron analyzer transmission energy by dividing by the kinetic energy 
of the band. 

Comgutatio~l Details. The calculations were performed by using the 
relativistic version of the Xu scattered-wave method,30 in which the 
relativistic radial-wave functions around the Pt atom have been employed. 
The exchange a parameters used in each atomic region were from 
Schwarz's tabulation," except for hydrogen, for which 0.777 25 was 
used.32 For the extramolecular and intersphere regions, a weighted 
average of the atomic a's, 0.748 52, was employed, the weight being the 
number of valence electrons in neutral atoms. Overlapping-sphere radii 
were ~ s e d . ~ ~ . ~ *  An I,, of 3 was used around the outer sphere and the 
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Figure 2. Expansion of the low-energy region of the He I spectrum of 
[PtMe3(acac)]. 
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Figure 3. Expansions of the low-energy region of the He I and He I1 
spectra of [PtMe,(tfa)Me,S]. 

Pt atom; an I,,, of I ,  around the C, 0, and F atoms, and an I,, of 0, 
around the H atoms. The geometry was based on the X-ray data for the 
compound [PtMe3(C3H7C(0)CHCOC3H7)]2 and was optimized to have 
C, symmetry.35 

(35) Pt -CM,  = 2.03 A, Pt-0 2.15 A, 0-C = 1.23 A, C-C 1.46 A, 
C-Pt-C 88.6', 0-Pt-0 = 88.9', Pt-0-C 124.4', OCC 
128.0°, C-C-C = 122.0°, C-H = I.lOA, H-C-H = 109.5O: Swallow, 
A. G.; Truter, M. R. Proc. R.  SOC. London 1960, 254A, 205. 
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Table 1. Vertical Ionization Energies, He II/He I Band Area Ratios, 
and Assignments of the Photoelectron Spectra of 
(&Diketonato)trimethylplatinum(IV) Complexes 

He II/He I 
comvd band IE, eV area ratio' assgnt 

[ PtMe,(acac)] 

[ PtMe3(tfa)Me2S] 

[PtMe3(tfa)H20] 

[ Pt Me3( hfa)H20] 

A 
B 
C 
D 
E 
F 
X 
A 
B 
C 
D 
E 
F 
A 
B 
C 
D 
E 
F 
A 
B 
C 
D 
E 
F 

8.10 
8.68 
9.05 
9.45 
9.81 

10.19 
8.30 1 .oo 
8.65 0.95 
8.95 0.96 
9.25 0.96 
9.53 1.07 
9.87 1.13 

10.29 0.96 
8.67 1 .oo 
9.20 1.05 
9.55 0.85 
9.90 1.01 

10.25 1 .oo 
10.63 1.01 
9.16 1 .oo 
9.66 1.01 

10.02 0.83 
10.32 0.97 
10.66 0.94 
11.04 0.83 

Referenced to band A. 

Results and Discussion 
General Features of the Spectra. UV photoelectron spectra are 

presented in Figures 1-5. The curve-fitting analysis for the 
valence bands in the low ionization energy region are reported 
in Table 1. 
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Figure 5. Expansions of the low-energy region of the He I and He I1 
spectra of [PtMe3(hfa)H20)]. 

Table 11. Ionization Energy Shift of Each Band in 
(B-Diketonato)trimethvlvlatinum(IV) Comvlexes 

A B ' C  D E F 
[PtMe3(tfa)Me2S]- 0.55 0.27 0.20 0.08 0.06 0.10 

[PtMe3(hfa)H20]- 1.06 0.98 0.97 0.87 0.85 0.84 

[PtMe,(tfa)H,O]- 0.02 0.25 0.30 0.37 0.38 0.35 

In the region > 1 1 eV, the spectra show broad envelopes, and 
a minimum number of bands to adequately simulate this region 
has been fitted (Figure 1). Band J (-17 eV) in Figure l b - d  is 
absent in Figure la .  This band is assigned to the ionizations of 
C-F u  orbital^.)^ Band I ( N 15 eV) shows a great He I1 intensity 
enhancement (Figure Id), and thus it is associated with fluorine 
2p lone-pair  ionization^.^'*^* Bands G and H show reduced He 
I1 intensities, and they probably arise from a large number of 
non-fluorine ligand orbital ionizations, as well as low-energy Pt-Me 
u orbitals. These ionizations will not be discussed further due 
to the featureless band structures. 

In the region <11  eV, ionization bands are narrow and well 
resolved compared to those at higher ionization energy. Six bands 
are present in all spectra (Figure 2, 4, and 5) except for the 
spectrum of the compound [PtMe3(tfa)Me2S] in which an ad- 
ditional band (X) is displayed (Figure 3). It is evident that all 
of the bands (A-F) in this region are shifted to higher ionization 
energy from the compound [PtMe3(acac)] to the compounds 
[PtMe,(tfa)H20] and [PtMe3(hfa)H20]. For example, three 
bands (D-F) are shifted by about 0.85 eV from [PtMep(acac)] 

[PtMe,(acac)] 

[ PtMe,(acac)] 

[PtMe3(tfa)Me2S] 
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R.; Nowa, Y .  J .  Chem. SOC., Dalron Trans. 1979, 1057. 
(38) Cauletti, C.; Clark, J .  P.; Green, J. C.; Jackson, S. E.; Fragala, I. L.; 

Ciliberto, E.; Coleman, A. W. J .  Electron Spectrosc. Relar. Phenom. 
1980, 18, 61, 
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Table 111. MS-Xa Results for [PtMe,(HC(O)CHCOH)] Upper Valence Orbitals 
charge distribution, 7%‘ 

dominant 
MO energy, eVb s p d CI C2 0 C3 C4 H I  H2 H3 int out character 

Pt 

6a’ 
3a” 
5a’ 
4a’ 
2a” 
3a’ 
2a‘ 
1 a” 
1 a’ 

5.85 
7.65 
7.93 
8.50 
8.73 
8.82 
9.47 

10.75 
11.35 

8.40 1 16 8 40 33 2 1r3 
10.08 6 1  6 47 6 IO 6 18 n- 
10.21 4 23 1 11 33 1 7 2 2 2 13 1 dG,n+ 
10.67 5 4 6 9 7 4 1  1 9 2  15 1 d,, Me 
10.91 7 6 3 3 1 1  4 4  8 d X Y  
10.96 7 2 48 5 18 1 1 2 4  1 1  1 dzz, Me 

12.95 1 44 24 6 6 4 7 8 dyz, Me 
11.73 4 45 3 4 14 2 7 5 3 12  1 d,, T, 

13.54 1 1 46 21 3 7 4 2 5  1 1 8 dxiyz, Me 

‘Atoms C, and HI are the carbon and hydrogen atoms of the axial methyl group (see Figure 6). Atoms C2 and H2 are the carbon and hydrogen 
atoms of the two equatorial methyl groups. Atom C3 represents the two #-carbons of the model acac ligand, and atom C4 represents the central 
carbon atom. H3 represents the three hydrogen atoms of the model acac ligand. bThe energies in the second column are the molecular orbital 
energies of the ground state, and those in the third column are the transition-state energies. 

Me X 
I 

Figure 6. Geometry adopted for the model compound [PtMe,(HC(O)- 
CHCOH)] in the MS-Xu calculation. 

to [PtMe3(hfa)H20] with bands A-C shifted to a larger extent 
(1 eV) (Table 11). Similar features have been observed for other 
(@-diketonato)metal complexes and explained in terms of the 
fluorine inductive e f f e ~ t . ~ ~ , ~ ~ ~  It is also interesting to note that 
bands D-F of the compound [PtMe3(tfa)Me2S] have almost the 
same energies as the corresponding bands of the compound 
[PtMe3(acac)] (Table I), implying that the fluorine effect on these 
bands (D-F) is almost cancelled by the strong u donor Me2S 
replacing the weak donor H 2 0 .  Finally, all bands (A-F) show 
no significant differences in He  II /He I area ratios (Table I), as 
observed in square-planar platinum(I1) c ~ m p l e x e s . ’ ~ - ~ ~  These 
bands (A-F) will receive primary attention in the following 
discussion. 

Molecular Orbital Calculation. (Acety1acetonato)trimethyl- 
platinum(1V) is known to be binuclear in the solid state, with each 
platinum being octahedrally coordinated to three methyl groups 
in a cis configuration, to two oxygens of one @-diketone, and to 
the central carbon atom of the other diket0ne.4,~ In the gas phase 
a t  temperatures from 125 to 180 OC, however, this complex is 
a monomer, as shown by our photoelectron measurements at 
variable temperatures (see Experimental Section). In the mo- 
nomeric form of this compound, the bond between platinum and 
the central carbon is broken and the platinum atom is five-co- 
ordinate. Therefore, the molecular orbital calculation was per- 
formed on this monomer structure as shown in Figure 6. Al- 
though the molecules [PtMe,(tfa)H,O] and [PtMe3(hfa)H20] 
have octahedral structures with H 2 0  on the sixth coordinate site 
of the platinum atom, we believe that their valence electronic 
structures are similar to that of the parent (acetylacetonato) 
platinum molecule, as evidenced by their similar photoelectron 
spectra. The valence electronic structure of the molecule 
[PtMe3(hfa)Me2S] is slightly different, as revealed by the ad- 
ditional band (X) in its photoelectron spectrum (Figure 3), but 
the origin of this additional peak is readily rationalized without 
a theoretical calculation (see the section on spectral assignment 
and interpretation). 

The molecular orbital results for the nine valence orbitals of 
the model compound [PtMe,(HC(O)CHCOH)] are reported in 

(39) Lloyd, D. R. J .  Chem. Soc. D 1970, 868. Evans, S.; Harnnett, H.; 
Orchard, A. F. J .  Coord. Chem. 1972, 2, 57. 

(40) Cauletti, C.; Furlani, C .  J .  Electron. Spectrosc. Relat. Phenom. 1975, 
6. 465. 

(41) van Darn, H.; Terpstra, A.; Stufkens, D. J.; Oskarn, A. Inorg. Chem. 
1980, 19, 3448. 

Table 111. These nine MO’s are  all related mainly to the Pt 5d 
orbitals and ligand lone pairs (as well as the outermost A (r3) 
orbital of the acac ligand). To discuss these data, it is helpful 
to mention first the relevant upper valence orbitals of the free acac 
ligand that are mainly responsible for the bonding with the central 
Pt atom. These are the combinations of two in-plane oxygen 2p 
lone pairs n, and n- (a’ and a” in C,, respectively) and the r3 (a’) 
orbital formed from the symmetric combination of two nm orbitals 
and the pn (p, in the coordinate system of Figure 6) orbital of 
the unique central carbon atom.42 The energy ordering of the 
above MO’s was previously calculated as n3 > n- > n+.42 The 
symmetric combination n, orbital interacts strongly with the 
hydrogen 1s orbital to form an 0-H bond in the enol form of the 
free acacH In the molecule [PtMe3(acac)], the hydrogen 
of the ligand acacH is replaced by the platinum atom and thus 
the n+ orbital is expected to be the major source for the Pt-0 u 
interaction. 

The highest molecular orbital (HOMO), 6a’, is essentially a 
r3 contribution of the ligand acac, with the electrons largely on 
the unique central carbon atom (Table 111). The 6a’ orbital is 
followed by the 3a” M O  with predominant n- character of the 
acac ligand and only a small Pt contribution. The 5a‘ orbital has 
a heavy u mixing between the Pt 5d (mainly 5d,z) and the n, 
orbital, as expected by the above qualitative considerations. 
Although the Pt 5d,2,,: and 5d,, orbitals also have the a‘ repre- 
sentation, they are not in the same plane as that of the n, orbital. 
Therefore we assume no significant interactions with the n, orbital. 
Similar assumptions are followed below. Next, there are six MO’s 
that all contain largely Pt 5d character. Three of them are cr-type 
orbitals and the other three are n-type orbitals. Among the u 
MO’s are the 3a’, la”, and la’ orbitals. The 3a’ M O  consists of 
the Pt 5d,2 orbital mixed with the symmetric combination of the 
two carbon lone pairs of the equatorial methyl groups. The la” 
and la’ MO’s, located a t  low energy, are the strong Pt-Me u- 
bonding orbitals. The la” orbital is the Pt 5dy, orbital mixed with 
the antisymmetric combination of the carbon lone pairs of the 
two equatorial methyl groups, while the la’ orbital is the Pt 5dt_,2 
orbital mixed with the carbon lone pair of the axial methyl group. 
Three n-type MO’s are the 4a’, 2a”, and 2a’ orbitals. The 4a’ 
and 2a’ MO’s have much Pt 5d,, character, mixed with a C-H 
u orbital of the axial methyl group and the n3 orbital of the acac 
ligand, respectively, while the 2a” orbital has essentially Pt 5d, 
character. 

It is noted from this theoretical result that there is extensive 
delocalization of the Pt 5d electrons to the ligand orbitals in the 
(/3-diketonato)trimethylplatinum(IV) molecules. As a result, 
simple formal oxidation state and d-electron-count descriptions 
are not suitable in these cases. For example, the simple formal 
state and d-electron count give six Pt 5d electrons in these 
molecules, but only the molecular orbital 2a” contains the “pure” 
Pt Sd, electrons. Similar features in the cyclopentadienyl d8 metal 
complexes have also been discussed by Lichtenberger et al.I4 

Spectral Assignment and Interpretation. Since the spectra of 
the four compounds are very similar (see Figures 2-5) ,  the dis- 
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cussion that follows is applicable to all cases. The additional band 
(X) (Figure 3) of the compound [PtMe3(tfa)Me2S] will be as- 
signed separately in the course of the discussion. For transi- 
tion-metal complexes, it is often possible to use the He  I and He  
I1 intensity difference to aid the spectral assignment, since d 
orbitals frequently have a larger relative photoionization cross 
section for He I1 radiation. However, as the data in Table I 
indicate, the low-energy bands in the photoelectron spectra give 
very similar He II /He I band area ratios and so this technique 
is not useful for these (P-diketonato)trimethylplatinum(IV) 
complexes, as for square-planar platinum(I1) compIexe~ . ’~ - ’~  
Therefore, the spectra will be assigned by using the ionization 
energy shifts and the MS-Xa result for the model compound 
[ Pt Me3( HC(O)CHCOH)] . 

Regarding the ionization energy shifts (Table 11), we naturally 
expect that the ionizations of the 8-diketonate ligand orbitals will 
have larger energy shifts than the Pt atom and Pt-Me orbitals 
with fluorine substitutions in the P-diketonate ligands. In contrast, 
we expect that the ligand-based orbitals will have smaller shifts 
than the Pt 5d and Pt-Me orbitals between the compounds 
[PtMe3(tfa)H20] and [PtMe3(tfa)Me2S]. The energy shifts for 
these compounds are summarized in Table 11. It is clear from 
Table I1 that band A has the largest energy shift from the parent 
acac compound to the fluorinated compounds, but little shift from 
the compound [PtMe3(tfa)Me2S] to [PtMe3(tfa)H20]. This is 
strong evidence for band A arising from the 7r3 ionization of the 
P-diketonate ligand, remembering that the IE ordering of the 
outermost orbitals in the free P-diketones is 7r3 < n_ < n+>, This 
assignment, which is based on the experimental observations, is 
in excellent agreement with the MS-Xa prediction in which the 
H O M O  is calculated to be the 7r3 orbital (see Table 111). The 
7r3 orbital also gives rise to the lowest IE  band in the compound 
[ Pt (acac),] .43 

Bands E F ,  on the other hand, show the least energy shifts with 
fluorine substitution (Table 11) of all the bands in the low-IE 
region. This indicates that the three bands (D-F) contain largely 
Pt 5d character. Assuming that each ionization band corresponds 
to a single MO, the three bands D-F are assigned to the MO’s 
4a’ (d,,, Me,,)), 2a” (d, ), and 3a’ (dzz, Me ), respectively, for 
which predominant R S/contributions are c3culated (see Table 
111). The near degeneracy of the MO’s 2a” and 3a’, as predicted 
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by the MS-Xa calculation (Table III), is also in accord with the 
poorer resolution of bands E and F, compared to other bands 
(A-D) (see Figures 2-5). 

The ionization energy shifts of bands B and C are greater than 
those of bands D-F, but less than that of band A, upon fluorine 
substitution (see Table 11). On the basis of the same argument 
as above, this is an indication that bands B and C must contain 
ionizations arising from the 0-diketonate ligand orbitals as well 
as from the Pt atom orbitals. The MS-Xa calculation indeed 
predicts that the second and third highest occupied M O s  (3a” 
and sa’) consist of the P-diketonate ligand orbitals (n- and n, 
respectively) mixed with some Pt character, especially a heavy 
mixing of the Pt 5d,z orbital in the M O  5a’ (see Table 111). The 
assignments for bands B and C are shown in Table I, in which 
only major contributions are indicated. 

Finally, there is an additional band (X) in the spectrum of the 
compound [PtMe,(tfa)Me,S] (see Figure 3). This band has an 
ionization energy of 8.3 eV, which is similar to the lone-pair 
ionization energy (8.7 eV) of the free Me2SSe’ The slightly lower 
IE of band X than of the lone pair of the free Me,S might imply 
the Pt 5 d , ~ ~  orbital being mixed with the lone-pair electrons in 
an antibonding u manner, as indicated by the similar He  I and 
H e  I1 intensities, since previous studies have provided evidence 
that, compared to carbon and oxygen 2p AO’s, sulfur 3p AO’s 
have lower photoionization cross sections for He I1 than for He 
I r a d i a t i ~ n . ~ ~ . ~ ~  Therefore, band X is assigned to the ionization 
of the Pt-S CT* orbital. 
Conclusions 

The ionization energy of the first six valence MO’s falls in the 
order 7r3 < n- < Pt-n, < Pt Sd, Pt-Me in the complexes 
[ PtMe3(acac)], [Pt Me3( tfa)H,O] , and [Pt Me3( hfa)H20], while 
the ionization energy of the first seven valence MO’s in the 
compound [PtMe3(tfa)Me2S] falls in the order Pt-Me# < r3  < 
n- < Pt-n, C Pt 5d. There is strong interaction between the 
platinum 5d orbitals with both the @-diketonate n, and the methyl 
0 orbitals. 
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