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SUMMARY 

The ‘H NMR and infrared spectra of a number offi-diketone, thio+diketone, 
and B-iminoketone derivatives of trimethylplatinum(IV) have been recorded. The 
spectra indicate that in the parent compounds [Pt(CH,),L] 2, (L = fi-iminoketone or 
thio$-dilcetone) the &iminoketones bridge via the y-carbon atom as found in p- 
diketone complexes, while the thio-/3-diketones bridge via sulfur atoms. Complexes 
of the type [Pt(CH,),LR] (R= a neutral unidentate ligand) and [Pt(CH,),BipyL] 
(Bipy = 2,2’-bipyridine) have also been studied_ 

INTRODUCTION 

Since the discovery of the compound [Pt(CH,)&cac], in 1928’, interest has 
been shown in the P-dilcetone complexes of trimethylplatinum(IV) due to the variety 
of bonding modes found for these ligands. In all known cases these compounds have 
been found to be climeric in solution 2-3 _ The compounds were initially assumed to have 
bridging oxygen atoms2, but X-ray structural determinations4-6 showed that the 
/3-diketone functions as a tridentate ligand, bonding through both oxygen atoms to 
one platinum atom and through the central pi) carbon atom to the second platinum 
atom These compounds reacted readily with a number of nitrogen donor atom 
ligands’ giving species of the types [Pt(CH,),/?-DiketonatoR] (R= unidentate neu- 
tral nitrogen-donor Iigand) and [Pt(CHs),@-Diketonatol,R (R = bridging bidentate 
nitrogen-donor ligand)‘. In these compounds the fi-diketone acts as a bidentate 
coordinating via the two oxygen atoms. The compound [Pt(CH3),AcacBipy] 
(Bipy = 2,2’-bipyridine) however, was shown to contain a unidentate acetylacetonate 
group bound only through the y-carbon atom ‘A ’ The corresponding l,lO-phenan- . 
throline complex apparently has a similar-structure’. 

Since /?-diketone ligands have been found to coordinate via the y-carbon atom, 
either as unidentates or tridentates”, it seemed of interest to determine whether 
similar types of bonding are possible for related ligands where one or both of the 
oxygen groups of the fl-diketone has been replaced by groups such as S or NR, or 
whether the electronic structures of these latter ligands are modified sufficiently to 
require a change in the mode of coordination from that found for P-diketone com- 
pounds. 
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In the present paper, a number of trimethylplatinum(IV) compounds of 
B-diketones, thio-B-diketones, and p-iminoketones* have been prepared and their 
NMR and infrared spectra investigated. 

RESULTS AND DISCUSSION 

‘H NMR spectra 
#I-Diketone coqdexes. The NMR spectra of a number of complexes of the type 

[Pt(CH,),P-diketonato!, have been examined’2-‘4. The compounds showed evi- 
dence for ligand exchange13, and variable temperature studies indicated that the 
exchange mechanism involved cleavage of the Pt-y-carbon bonds14. The rate of ex- 
changein[Pt(CH,),Acac], has beendetermined’5.Thespectrumof[Pt(CH3)3Acac]z 
at -2l.P is recorded in Table 1 for comparison with the other compounds in this 
paper. Kite and Truter7 prepared compounds of the formula [Pt(CH,),P-Dike- 
tonatoR], where R was a unidentate neutral nitrogen-donor ligand. In these com- 
pounds the /I-d&ketone acted as a simple bidentate, coordinated via the two oxygen 
atoms’. The ‘H NMR spectra oi’ such complexes with symmetrical $‘-diketones should 
show two methyl platinum triplets in the intensity ratio of 2/l. Kite et aZ.13 found the 
compound [Pt(CH3),DibmPy] ( h w ere Dibm= anion of diisobutyrylmethane) 
exhjbited this pattern, but [Pt(CH,),AcacQuin] (Quin=quinoline) gave only a 
single triplet, which was considered due to rapid exchange of the quinoline ligand on 
the NMR time scale. The spectrum of [Pt(CH3),AcacNH3] was reportedI to be 
difficult to interpret satisfactorily_ 

Table 1 lists the ‘H NMR spectra of the compounds [Pt(CH3),AcacR], 
where R=NH,, CH3NH2, 3,5-lutidine, quinoline, dimethyl sulfide, and triphenyl- 
phosphine. At 34-36” the compounds R=NH3, CH,NH,, and 3,5-lutidine show the 
expected 2/l intensity ratio of methyl triplets, a’ithough the peaks are som>what 
broad in the ammine compound_ The compound R = PPh, shows a similar 2/l ratio 
of methyl peaks, with each peak split into a doublet due to coupling between 31P 
(I =$, 100 % abundance) and the methyl protons. 3J(31P-Pt-C-H) for the trans- 
methyi group (8.4 Hz) is slightly greater than that for the cis-methyl groups (7.6 Hz). 
The compound where R = quinoline shows a very broad triplet at 34O which sharpens 
considerably on heating to 59O. On cooling to 9”, the expected 2/l ratio of triplets is ob- 
served_ Such behaviour is consistent with rapid exchange of the quinoline ligand, but the 
complex nature of the quinoline absorption precludes direct confirmation of such a 
mechanism by observation of coupling between the cc-proton of the ligand and lg5 Pt. 
However, a small coupling (J= 2 Hz) between the central (y) proton of the acetylaceton- 
ate iigand and “*Pt is observed throughout the temperature range examined, so that 
breaking of ,Pt-0 bonds seems unlikely. 

Direct evidence for ligand exchange is obtained from the spectrum of [Pt- 
(CHa)sAcac(CH,),S]. At 34”, the methyl-platinum region consists of a sharp triplet_ 

* The ligands (with their abbreviated names) used in this work are as follows : Anion of 4-hydroxy-3- 
penten-2-one=Acac; 3-hydroxy-l-phenyr-- ’ 7 buten-l-one=Bzac; 3-hydroxy-1,3-diphenyl-2-propen-l-one 
=Bzbz; Pmercapto-3-penten-2_one=Sacac; 3-mercapto-l-phenyl-ZbEten-I-one=Sbzac; 3-mercapto- 
1,3-diphenyl-2-propen-l-one=Sbzbz;4-mercone= 
AcacNH; 4-methylamino-3-penten-2-one=AcacNCH,. 
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On cooling to -20°, the expected 2/l intensity ratio is observed_ The methyl peak 
of the dimethyl sulfide ligand, which is broad at 34O, is a sharp triplet at - 20” due to 
coupling between the methyl protons and 1 g5Pt (Jz 10.0 Hz), which indicates ex- 
change of the dimethyl sulfide ligand at the higher temperature. The compounds with 
R=NHs, CHsNH,, and 3,5lutidine all show exchange phenomena at higher 
temperatures in high boiling solvents such as nitrobenzene or tetrachloroethylene. 
Thecompound [Pt(CH&AcacPPhJ tends todecomposeat temperatures above 120” 
rather than undergo exchange. A rough order of increasing ease of exchange of the 
group R in [Pt(CH&AcacR] is PPh3 < 3,5-lutidine c CH,NH, K NH3 < quinoline 
c dimethyl suifide. Preliminary experiments with methyl benzyl sulfide indicate a 
sirniIar ease of exchange to that of the dimethyl sulfide l&and and it is apparent that 
for this system neutral ligandswith S donor atoms are more labile than those with N 
donor atoms. The labihty of the quinohne probably resuhs from a combination of 
low base strength and steric effects due to the bulkiness of the ligand. The coupling 
constant for the methyl group trans to 0 is remarkably constant throughout the series 
(73.5 to 74.3 Hz) suggesting that there is little cis influence from the R groups. The cou- 
pling constant for the methyl group trrrns to R is strongly dependent on the R group 
as has been found for other trimethyIpIatinum(IV) compounds13*16*r7. Values range 
from 73.6 Hz for R=NH3 to 60.4 Hz for R= PPh,. In general, the values are of the 
same order as found for these ligands in other trimethylplatinum(IV) compounds16 - 18, 
although there is some evidence for effects from the ligands in the cis positions. For 
example, for the compounds with R = NH3 and R = CH3NH2 the coupling constants 
for methyl groups in transpositions are 73.6 and 71.7 Hz respectively, which are some- 
what higher than those found in the compounds [Pt(CH3)3BipyR]C10417 (71.7 and 
69.6 Hz respectively) and the compounds [Pt(CH,),R,]+ l6 (71.0 and 68.4 Hz 
respectively). Similarly the value for R= PPh3 (60.4 Hz) may be compared with those 
for [Pt(CH,),Bipy PPh3]C104 (58.5 Hz)17 and a range of bis(phosphine) complexes 
(56-59 Hz) l8 The value of 71.7 Hz for the methyl group trans to dimethyl sulfide _ 
indicates that the trans influence of organic sufides is of the same order as is found 
for amines. 

In each of the compounds [Pt(CH,),AcacR] a small coupling (Jx2Hz) is 
observed between rssPt and the central (?i) proton of the acetylacetonate ligand. 
Rite et a2.l 3 have noted such a coupling in the compounds which they examined. As 
also noted by Kite et aZ.13, there is no evidence for coupling between rg5Pt and the 
methyl protons of the ligand., although such splitting occurs in pIatinum(I1) complexes 
of acetylacetonelg. 

Little information may be obtained from the chemical shift values of the pro- 
tons due to the range of electronic environments produced by the Iigands R. In 
general, however, those compounds with R groups containing aromatic rings have 
the methyl platinum protons deshielded compared to those compounds with R 
groups having no unsaturation. The methyl groups of the acetylacetone are on the 
other hand slightly shieIded_ 

Comparison between the chemical shifts of the central proton in [Pt(CH,),- 
Acac], and [Pt(CH&AcacR] (R=NH3, CH,NH,) reveals an upfield shift in the 
dimer of x0.5 ppm (Table I). Such a difference may be the result of the central proton 
having a more saturated character in the tridentate ligand than in the normal biden- 
tate form. The compounds with unsaturated R groups show upfield shifts for the cen- 
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tral proton, suggesting shielding effects from the aromatic rings. 
The effect of substituting methyl groups of acetylacetone by phenyl groups is 

shown in the spectra of the compounds [Pt(CH,),BzacLut] and [Pt(CH,),BzbzLut] 
(Table 1). Comparison with the spectrum of [Pt(CH,),AcacLut] shows that the cou- 
pling constant values for the methyl platinum protons are not altered appreciably by 
the substitution, but the chemical shift values decrease by 0.1-0.2 ppm due to des- 
hieIding of these protons. The central proton resonance is affected to a larger extent, 
being shifted by ~0.7 ppm as each phenyl group is inserted. 

Kite and Truter’ reported that [Pt(CH,),BipyAcac] and [Pt(CH&Phen- 
Acac] were too insoluble in organic solvents for interpretable PMR spectra to be 
obtained. We have found both compounds to be moderately soluble in chloroform 
and nitrobenzene, giving spectra which are readily interpretable in terms of the same 
structure as in the solid state ‘*lo_ Table 1 lists the observed spectra in CDC13. Both 
compounds give the expected 2/l intensity ratio of methyl triplets. The coupling 
constants 2J( Iq5Pt-CHJ for the methvl groups trnns to the y-carbon atom are 63.8 Hz 
for the 2,2’-bipyridine compound and 24.0 Hz for the l,lO-phenanthroline compound. 
In both compounds the y-proton couples with lg5Pt with a magnitude of ~51 Hz 
which is substantially greater than that observed in [Pt(CH,),Acac], (42.0 Hz). Such 
data provide evidence for a stronger Pt-C bond in these compounds than in [Pt- 
(CH,),Acac],17*20*‘1. 

The influence of the aromatic rings of 2,2’-bipyridine and l,lO-phenanthroline 
is evident in the large upfield shifts of x 0.6 ppm for the &s-methyl platinum protons, 
the acetylacetonate methyl protons, and the central proton resonance compared with 
those of [Pt(CH3)3Acac],. Similar shifts in the cis methyl group were observed in a 
number of 2,2’-bipyridine complexes of trimethylplatinum(IV)r7. 

Thic+diketone complexes. The ‘H NMR spectra in CDCl, of a number of 
trimethylplatinum(IV) complexes of monothio+diketones appear in Table 2. The 
spectra of [Pt(CH&SacacLut] and [Pt(CH,),SacacPPh,] are readily interpreted 
on the basis of Sacac functioning as a bide&ate through 0 and S atoms. Three non- 
equivalent methyl platinum triplets would be anticipated for this structure and three 
are in fact observed for the lutidine complex. In the case of [Pt(CH,),SacacPPh,] 
each of the three peaks is split into a doublet due to coupling with 31P. 

Two of the methyl peaks in [Pt(CH,),SaeacLut] have coupling constants of 
76.8 and 60.9 Hz, which are almost identical with values of 76.5 and 60.9 Hz found in 
[Pt(CH3),SacacPPh3], so that these resonances are assigned to the methyl groups 
aans to the Sacac ligand. The third coupling constant for each compound (71.9 Hz for 
R=Lut, and 61.2 Hz for R= PPh,) is consistent with the value found for the corres- 
ponding Acac compound [Pt(CH,)&acR] (71.2 and 60.4 Hz respectively). 

Coupling constants for methyl groups frans to oxygen donor ligands are usually 
found to lie in the range 738 1 Hz’~~“, so that the values of 76.5 and 76.8 Hz obtained 
above are probably due to the methyl groups trans to the oxygen of the Sacac ligand. 
Such values are higher than those found in the compounds [Pt(CH,j,AcacR] 
[2J(Pt-CH,) z 74.2 Hz] and may indicate a slightly weaker Pt-0 bond in the Sacac 
complexes_ The value of 60.9 Hz must then be assigned to the methyl group rrans 
to the sulfur atom of Sacac. This value may be compared with those found for methyl 
groups trans to unidentate sulfur bonded ligands in the complexes [Pt(CH,),Bipy- 
SCN] l7 (Jz 70.5 Hz) and [Pt(CH,),Acac(CH,),S] (Jz 71.8 Hz). From these values it 
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CH, CH3 

Fig. 1. Possible isomers of [Pt(CH&Thio-/3-diketonel, (L= 0) and [Pt(CH,)$acsac], (L=S). 

a’s in [Pt(CH,),Sbzbz]z results in a large upfield shift (~6 ppm) of one of the methyl 
platinum resonances. Such an effect would be expected for the labelled (*) methyl 
groups (Fig. 1) which, according to models, lie quite near to this second phenyl 
group in both isomers with bridging S atoms. For bridging 0 atoms, such an effect 
would be anticipated in the compound IPt(CH,)Sbzac12 as well as in [Pt(CH,),- 
Sbzbz12. 

Of the parent compounds, only [Pt(CH,),Sacac], is sufliciently soluble in 
CDCI, to allow observation of the central proton resonance. This-resonance lies at 
t 3.58, a value consistent with the ligand having a structure similar to that of a biden- 
tate, since the absorption lies in the region of that observed for Ni(Sacac), (r 3.59)25. 
The value is somewhat lower than those found in CPt(CH,),SacacLutJ (r 3.82) and 
[Pt(CH,),SaeacPPh,] (r 4.9, h w ere some shielding of the central proton by the 
aromatic rings of 3,ilutidine and WiphenyIphosphine would be expected_ Such 
values may be contrasted with those of the acetylacetonate system where the central 
proton in [Pt(CH,),Acac], lies in the same region as that in [Pt(CH,),AcacPPh,]. 

The spectra of [Pt(CH,),SbzacLut] and [Pt(CH,),SbzbzLut] are readily 
interpretable in terms of a structure similar to that for [Pt(CH,),SacacLut]. Cou- 
pling constants indicate the presence ofmethyl groups tram to oxygen (76.5 and 76.8 Hz 
respectively), sulfur (60.9 and 61.1 Hz), and the lutidlne nitrogen (72.0 and 72.2 Hz). 
The effect on chemical shifts of successive substitution of the thioacetylacetone 
methyl groups by phenyl groups is similar to that observed in the acetylacetone 
complexes. The y-carbon proton is deshielded by 0.6 ppm with the introduction of one 
phenyl group and a further 0.3 ppm with the second phenyl group. 

The NMR spectrum of [l?t(CH,),BipySacac] has two methyl-platinum trip- 
lets in the intensity ratio of 2/l. The coupling constants are 70.1 Hz for the more 
intense peak, which is indicative of methyl groups tram to 2,2’-bipyridine”, and 64.8 
Hz, which would be consistent with the presence of either a methyl group trans to a 
y-carbon atom (~$63.8 Hz in [Pt(CH,),BipyAcac] 1 or to a sulfur atom. Since cou- 
pling of the central proton with lg5R is not observed CcJ51.3 Hz for [Pt(CH,),Bipy- 
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Acac]] it appears that the Sacac ligand is coordinating via the sulfur atom in this 
compound. Such a mode of bonding has been reported for fluorinated monothio+ 
diketones in a number of Ni”, Pd” and Ptzz complexesZ6. 

The chemical shift value of the central proton (r 4.18) may support the absence 
of a PtT-carbon bonded ligand, since it lies in the same region as that of [Pt(CH,j,- 
SacacPPh,] (r 4.18) whereas the central proton resonance of [Pt(CH,),BipyAcac] 
(z 6.05) was found well uptield from that of [Pt(CH,),AcacPPh,] (T 5.37), presumably 
due to the more saturated nature of the central proton in the y-carbon bonded species. 
Thus in the reaction of [Pt(CH,),Sacac], with 2,2’-bipyridine, the platinum-oxygen 
bond and the sulfur bridge are broken, but the platinum-sulfur bond must be suffi- 
ciently stable to prevent rearrangement to the y-carbon bonded species. 

The spectrum of [Pt(CH,),BipySbzac] resembles that of [Pt(CH,),BipySacac] 
in both coupling constants and chemical shifts, so that a sulfur bonded Sbzac ligand is 
presumablypresent.TheNMRspectrumoftheproductofreactionbetween[Pt(CH3)3- 
Sbzbz], and 2,2’-bipyridine, however, indicates the presence of two isomers in a 2/l 
ratio, each isomer exhibiting two methyl platinum triplets in the intensity ratio of 2/l. 
The spectrum attributed to the major isomer is similar to those of [Pt(CH,),Bipy- 
Sacac] and [Pt(CH,),BipySbzac], both in chemical shifts and coupling constants and 
may thus be assigned to a compound with sulfur bonded Sbzbz. The second component 
has coupling constant values of similar magnitude to the major component (70.0 and 
65.2 Hz as compared with 70.0 and 65.0 Hz) but both peaks are’shifted z 0.2 ppm to 
higher field. This second component is probably a Bipy complex with the Sbzbz ligand 
bonding in a different way. Bonding via the oxygen atom seems unlike!y in view of 
the value of 65.2 Hz for the trans-methyl group, and the only other likely mode of bond- 
ing would be via the y-carbon atom-A value of 65.2 Hz would not be inconsistent with 
a methyl group trans to y-carbon (63.8 Hz for [Pt(CH,),BipyAcac] ), but it is unusual 
that such a species wo-aid form in only this system, unless the platinum-sulfur bond 
in the Sbzbz compound is sufficiently weakened by the electron-withdrawing proper- 
ties of the phenyl groups of the ligand. Although a peak at T 3.41 cou!d be assigned to the 
central proton resonance of the Sbzbz hgand for the major component of the mixture, 
that for the minor component could not be assigned with certainty, and probably lies 
under phenyl group absorptions. 

One interesting feature of the phenyl absorptions is the presence of a single 
sharp resonance at 5 3.05 consistent with the presence of freely rotating phenyl groups. 
In all other phenyl-substituted thio-fi-diketone complexes studied the phenyl group 
absorptions were invariably split into 2/2/l muitiplets. The ratio of this peak to the 
methyl peaks of the minor component of the mixture is consistent with the phenyl 
resonance being due to the minor component_ 

The spectrum of [Pt(CH,),SacsacPPh,] is ccmsistent with the presence of 
bidentate Sacsac. Two sets of methyl resonances (triplets split by 3 1 P into sextets) 
in the intensity ratio of 2/l are observed, each with a coupling constant of 62.9 Hz. 
The coupling of the methyl protons with 31 P is again slightly larger for the trans- 
methyl group (7.9 Hz) than for the c&methyl groups (6.9 Hz). Only one Sacsac 
methyl resonance is present as anticipated. The central proton resonance is at 
r 3.26, higher than that found in Ni(Sacsac),25 (r 2.94) which probably indicates 
shielding by the phenyl groups of the triphenylphosphine as was observed for the 
analogous Acac and Sacac complexes. 
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The compound iPt(C&),SacsacLut] gives only very broad methyl platinum 
peaks, indicating that the 3,Mutidine group is undergoing exchange at ambient 
temperatures, so that the Sacsac ligand evidently has a greater cis effect on the Pt-N 
bond than Sacac and Acac in the corresponding compounds_ 

The compound [Pt(CH,),Sacsac12 gives a spectrum which is difficult to 

interpret completely. A total of six methyl triplets is observed, all of approximately 
equal intensity. Such a pattern may be interpreted in terms of two isomeric forms each 
with three non-equivalent CH3 groups. If a similar S-bridged structure to that obtained 
with the monothio-/I-diketones is present, two isomers are possible as shown in 
Fig. 1, L=sulfur. 

Two resonances of about equal intensity are observed at z 3.84 and 4.11 and 
these are presumably due to the central protons. There is no evidence for coupling 
with lp5Pt for either resonance, so that it is highly unlikely that y-carbon bonded 
species are present in [Pt(CH,),Sacsac]2. The chemical shift values are, however, 
substantially higher than that found in the bis(bidentate) complex Ni(Sacsac)z 
(T 2.94)‘5. and even that in [Pt(CH,),SacsacPPh,] (T 3.26). 

Reference to the coupling constants in Table 2 reveals a range of values from 
66.8 to 74.2 Hz all of which are substantially higher than those found for methyl 
groups tram to S in [Pt(CH,),SacsacPPh,] where the ligand functions as a bidentate. 
Due to the fairly similar coupling corc,tants obtained it is difficult to assign any of the 
methyl platinum resonances either t a particular isomer or to a particular environ- 
ment within an isomer. 

As expected, the Sacsac methyl region consists of a number of partially over- 
lapping peaks, indicating that the methyl groups of the ligands are probably non- 
equivalent in the compounds. 

The inability of the compound [Pt(CH,),Sacsac], to react with 2,2’-bipyridine 
is consistent with the strength expected for the Pt-S bond, and agrees with the obser- 
vations for the thio-@-diketone complexes where, in general, the Pt-S bond remains 
unbroken on reaction with 2,2’-bipyridine. 

/I-hinoketone complexes. The compounds [Pt(CH,),AcacNHL] (L = 3,5- 
lutidine, triphenylphosphine) give spectra readily interpretable in terms of monomeric 
species containmg AcacNH as a bidentate ligand. Three methyl platinum triplets are 
observed for the complex where L = Lut, and three sextets for L = PPh, due to COU- 

pling between the methyl protons and 31P. Again, 3J(P-Pt-CH,) for the methyl group 
truns to phosphorus (8.7 Hz) is greater than that for the &-methyl groups which are 
trans to nitrogen (7.4 Hz) and oxygen (7.2 Hz). For [Pt(CH,)3AcacNHPPh,], the 
coupling constants ofthe methyl groups are 72.3,63.2, and 62.0 Hz which are assigned 
to methyl groups trans to oxygen. nitrogen, and phosphorus respectively. The value 
of 63.2 Hz for the methyl tram to nitrogen is significantly lower than is normally 
observed for methyl groups trans to nitrogen-bonded ligands’ 3*1 ‘. A similar lowering 
of coupling constants was noted earlier for methyl groups frans to sulfur in the thio-jI- 
diketone complexes_ For [Pt(CH,),AcacNHLut], the coupling constant for the 
methyl group tram to N is 63.0 Hz, but it is difficult to assign the other peaks since the 
coupling constants are similar (72.7 and 73.2 Hz). 

The NMR spectral data for [Pt(CH,),AcacNH],, found to be dimeric in 
CDC13 solution, are shown in Table 3. At 34’, a single, sharp methyl platinum triplet 
with a coupling constant of 70 Hz is observed, indicating an exchange phenomenon 
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at this temperature. On cooling to - 19, three main methyl platinum triplets in the 
intensity ratio of l/l/l, together with some weak peaks are observed. The major 
peaks are consistent with the /Gminoketone ligand functioning as a tridentate 
through oxygen and nitrogen to one platinum atom, and via the central (JJ) carbon 
atom to a second platinum atom, analogous to the bonding mode in the b-diketone 
complexes. Such a mode of bonding is confirmed by observation of coupling between 
the central proton and ‘gsPt(J~44.4Hz)at - 15”.At 34”, theabsorptionis broadwith 
no satellites, so that the exchange behaviour probably involves breaking of the 
Pty-carbon bond as found with the @liketone complexes14. Since [Pt(CH,)&ac- 
NH], is capable of existing in two isomeric forms, as indicated in Fig. 2 with R= H 
and R’ = CH3, the weak peaks observed in the spectrum may indicate the presence of 
a second isomer. 

(b) 

Fig. 2. Possible isomers of [P~(CH,),ACXNR], (R’=CH3, R=H or CH,). 

The methyl platinum peaks in the spectrum of [Pt(CH,),AcacNH], at - 19 
exhibit coupling constants of 73.6, 71.1 and 62.4 Hz. The values of 73.6 and 62.4 Hz 
are assigned to the methyl groups trans to oxygen and nitrogen respectively, by 
comparison with the values found in the triphenylphosphine derivative. The value of 
71.1 Hz, which isof the same order as those found for CH, tiuns to y-carbon in the 
compounds [Pt(CH,),+Diketonato], (71.0-75.5 Hz)14, is then assigned to the 
methyl group truns to y-carbon. 

The spectra of the three AcacNH compounds show a slight splitting of the 
central proton of the AcacNH ligand (J 2.2 Hz) which is due to coupling between the 
central proton and the proton on the nitrogen atom. 
.. The spectrum of [Pt(CH&AcacNCH,], indicates a similar dimeric y-carbon 
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bonded species to that for [Pt(CH&AcacNH&. At 34O the spectrum exhibits a single 
methyl platinum triplet and a broad central proton resonance. The spectrum at - 15’ 
consists of three equally intense methyl triplets with couphng constants of 74_2,70_4, 
and 64.8 Hz. These may be assigned to the methyl groups trans to oxygen, y-carbon, 
and nitrogen respectively. At - 1s” the central proton couples to platinum-195 with a 
magnitude of 49.5 Hz, indicating a stronger Pt-C bondzO*” ’ in this complex as com- 
pared with those of [Pt(CH,),AcacNHlz (44.4 Hz) and [Pt(CH,),P-Diketonato], 
(41-42.5 Hz). The N-methyl group couples to lg5Pt throughout the temperature range 
studied indicating there is no rapid dissociation of the Pt-N bond in [Pt(CH,),- 
AcacNCH&. The magnitude of the coupling is 16.0 Hz. 

The derivative [Pt(CH,),AcacNCH,Lut] has three methyl platinum triplets 
of equal intensity with coupling constants of 72.4,72.2 and 64.3 Hz. As for the corres- 
ponding AcacNH complex, it is diflicult to distinguish between methyl groups trans 
to oxygen and lutidine, but the value of 64.3 Hz may be assigned to the methyl trans to 
nitrogen. 

The central proton resonances in [Pt(CH,),AcacNH], and [Pt(CH,),Acac- 
NCHJ, both lie substantially at higher fieId than those of their lutidine derivatives, 
which parallels the behaviour of the central proton resonances in the acetyIacetone 
system. 

Comparison of the coupling constants for the methyl group trans to lutidine 
in the series of complexes studied, [Pt(CH,),LLutJ (L = /J-diketonate, thio-@-diketo- 
nate, or /Gminoketonate) shows a small cis influence from the L ligand. Values vary 
from 7 1.2 Hz for L = j?-diketonate to 72.7 Hz for L = fl-iminoketonate. A similar effect 
is observed in the phosphine complexes, with values ranging from 60.4 Hz for L= 
Acac to 62.9 Hz for L = Sacsac. The order is similar in each case. 

Inji-ared spectra 
The compounds studied show peaks characteristic of methyl-platinum vibra- 

tions and vibrations of the #.?-diketone, thio+diketone and ,&iminoketone ligands. 
Only a few of the modes of the latter ligands are dependent on their type of coordina- 
tion, the remainder being relatively unchanged from those of the normal bidentate 
ligands found in other metal complexes 27 These modes are listed in Table 4 together . 
with the Pt-C stretching frequencies. Bands due to 3,5-lutidine, 2,2’-bipyridine and 
triphenylphosphine are relatively invariant and are not recorded. 

GO stretching,f?equency. The C=O stretching frequency of the acetylacetonate 
ligand has been found to depend strongly on its mode of coordination. In complexes 
containing bidentate oxygen-bonded acetylacetone, v(C=O) is generally found28 in 
the range 1570-1600 cm- ‘. For platinum(I1) complexes with unidentate C-bonded 
acety!acetone groups, the frequency is usuahy much higher due to the predominance 
of the diketo tautomer of acetylacetone lg Where the ligand functions as a tridentate, _ 
the value found tends to be intermediate between those for the unidentate and bidentate 
species”. In the present woqk, bands at 1580,1639,1635 and 1613 cm- l are assigned 
to v(C=O) in [Pt(CH,)&acLut], [Pt(CH,),BipyAcac], [Pt(CH,),PhenAcac] and 
EPt(CH,),Ac& respectively. The values are consistent with those reported by 
Kite and Truter’, and agree with the above observations_ 

In the compounds [Pt(CH,),AcacNR], (R= H and CH3) which aIso contain 
tridentate ligands, bands assignable to v(C=O) appear at 1612 cm-’ in both cases. 
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TABLE 4 

.INFRARED DATA FOR COMPLEXES OF b-DIKETONES, THIO-p-DIKETONES, AND 
&IMINOKETONES 

Compound v(C=o) v(C-S) n(C-H) v(Pt-C) 

[Pt(CH,),Acac& 
[Pt(CH,)&acLut] 
[Pt(CH,),BipyAcac] 
[Pt(CH,),PhenAcac] 
[Pt(CH,),Sacac]z 
[Pt(CH,)JSacacLut] 
[Pt(CH,)$acacPPh,] 
[Pt(CH&BipySacac] 
[Pt(CH,),SbzacJl 
[Pt(CH,),SbzacLut] 
[Pt(CHli)sBipySbzac] 
[Pt(CH,),Sbzbz], 
[Pt(CH,),SbzbzLut] 
[Pt(CH&BipySbzbz] 
CPt(CH&Sacsaclz 
CPt(CH,),SacsacLut] 
[Pt(CH,),SacsacPPh,] 
[Pt(CH,),AcacNH]z 
[Pt(CH&AcacNHLut] 
[Pt(CH,)3AcacNCH,]Z 
[Pt(CH,),AcacNCH,Lut] 

1613 vs. 
1601 (sh), 1580 vs 
1639 s 
1635 s 
1620 vs 
1561 vs 
1565 vs 
1649 s 
1570 s, I561 (sh) 
1542 (sh). 1531 s 
1612 m 
1562 s 
1533 s 
1622 m 

1612 vs 
1600 vs 
1612 vs 
1596 s 

690 s 
722 s 
726 m 
723 m 
667 s 
727 s 
735 m 
708 s 
730 s 
731 m 
658 m, 663 m (sb) 
752 s 
757 m 

835 vs 
768 s 

560 w 
820 vs 
801 vs 
797 m 

840m 
818 m 

790 m 
765 s 

818 s 
825 s 
816 m 
832 vs 
759 s 
813 s 

586 w, 568 w 
585 m (sh) 
585 w. 553 m 
SOW 

561 m 
585 VW, 574 wm,560 w 
572 VW 
577 m. 550 w 
563 m 
582 w. 570 w 
579 w, 559 m 
568 vw, 559 w 
593 w. 561 w 
578 w. 550 w 
557 in 
563 w 
558 w 
585 w. 575 w. 560 w 
582 w, 577 w (sh) - 
577 w, 572 w, 562 w 
582 w. 575 w 

The value drops to 1600 cm-l for [Pt(CH,),AcacNHLutJ and 1596 cm-’ for [Pt- 
(CH,),AcacNCHsLut] so that the behaviour of v(C=O) is similar to that observed in 
the &diketone system. 

In the compound [Pt(CH,),Sacac], v(C=O) appears at 1620 cm- l which is in 
the region expected for C-bonded species, but NMR evidence indicates that the com- 
pound contains bridged sulfur ligands. The high value for v(C=O) in this compound 
must indicate some tendency for the ligand to coordinate in the keto tautomer when 
the sulfur is bridging. In the lutidine and triphenylphosphine derivatives, the value falls 
below 1600 cm-’ (1561 and 1565 cm-’ respectively) where it has been observed in 
other complexes with bidentate Sacac 3o NMR evidence indicates that the compound . 
[Pt(CH,),BipySacac] contains a unidentate S-bonded ligand. The v(C=O) peak 
occurs at 1649 cm-’ , which indicates the presence of a non-bonded carbonyl group. 

The compounds [Pt(CH,),Sbzac], and [Pt(CH,),Sbzbz], have no bands 
above 1600 cm-l, v(C=O) occurring at 1570 and 1562 cm-’ respectively. The values 
are higher than those for the 3,5-lutidine derivatives with bidentate thio-j3-diketones 
(1531 and 1533 cm-’ respectively) so that some tendency towards the keto tautomer 
probably exists in these dimers as is found for [Pt(CH,),Sacac],. The 2,2’-bipyridine 
derivatives [Pt(CH,),BipySbzac] and [Pt(CH,),BipySbzbz] both exhibit peaks 
above 1600 cm-’ which indicate the presence of free carbonyl groups. 

C-S stretching frequencjr. C-S stretching frequencies have been found3’ 
between 690 and 721 cm- ’ in a number of metal complexes of Sacac. In the compound 
[Pt(CH,),SacacJ,, a band at 690cm-’ may be assigned to this vibration In the lutidi- 
‘ne and triphenylphosphine derivatives bands at 722 and 726 cm-l respectively are 
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assigned to this mode. The lower value for this frequency in fPt(CH,),Sacac], may 
be a result of the bridging S atom in this compound. The corresponding Sbzac and 
Sbzbz compounds show a similar variation in frequencies of v(C-S). 

In a number of metal complexes with bidentate Sacsac3’, v(C-S) was assigned 
in the range 69&706 cm- ’ and v(C-S) -I- v(C-CH,j between 738 and 751 cm- ‘. In 
[Pt(CH,),Sacsac],, a doublet at 658 and 663 cm- l is assigned to v(C-S). No bands 
are observed between 700 and 800 cm- r. In the lutidine and triphenylphosphine 
derivatives, peaks are observed at 752 and 757 cm- ’ respectively, but no peaks below 
700 cm-l are ascribable to v(C%). However, peaks of the neutral ligands tend to 
interfere in this region. The low value for v(C-S) in [Pt(CH,),Sacsac], may again 
be an indication of bridging sulfur atoms. 

C(y)-H bending. Kite and Truter7 observed bands at 778 and 776 cm- ’ in 
[Pt(CH,);AcacNH,] and [Pt(CH ,),AcacPy] which they assigned to x(C-H) for 
bidentate acetylacetonate. In [Pt(CH,),AcacLut] a band assignable to this vibra- 
tion appears at 768 cm- r. In [ Pt(CH&Acac],, a very strong band occurs at 835 cm- l 
as was noted by Kite and Truter’. An intense broad band has been found in a number 
of other p-dicarbonyl complexes of trimethylplatinum(IV). and is assigned to C(y)-H 
bending. The complexes [ Pt(CH,),AcacNR], (R = H and CH,) show a similar intense 
broad band above 800 cm- ‘, while [Pt(CH,)&acNH Lut] has x(C-H) below 800 
cm- ‘. 

it may be noted that while the spectra of all trimethylpIatinum(IV) compounds 
containing tridentate ligands include an intense band above 800 cm- I, the platinum- 
(II) compound Cu[PtAca~,Cl],‘~, where the ligand is also a tridentate, showed no 
parallel absorption in this region. 

The spectrum of each of the thio-f)-diketone complexes includes a band 
assignable to n(C-H) (see Table 4). 

Methyl-platinum vibrations. The C-H stretching region exhibits in each case 
three bands characteristic of trimethylplatinum complexes17*32 and these are relative- 
ly invariant. The methyl bending and rocking vibrations are in general obscured by 
ligand absorptions. Values for v( Pt-C) are generaIly found between 550 and 600 cm- 1 
in trimethylplatinum(IV) complexes 17*32_ For the present compounds, as many as 
three peaks assignable to v(Pt-Cj appear in this region. Previously it has been found 
for the series of compounds [Pt(CH,),BipyX] and [Pt(CH,),Lut,X]” that two 
bands were usually observed and these appeared consistent with one band being pre- 
dominantly due to the CH3 group trans to N donors, the other to the CH3 trans to the 
X group. Similar observations may be made here. For rPt(CH3)3Acac],, peaks 
appear at 586 and 568 cm-‘. The former may be associated with methyl groups trans 

to 0, and the latter with CH, trans to C. In the lutidine derivatives, [Pt(CH3f3Acac- 
Lut], only a single peak appears at 585 cm- r (CH, trans to N) as a shoulder on the 
intense band at 600 cm- l which belongs to Acac. In the compounds [Pt(CH,),Bipy- 
Acac] and [Pt(CH,),PhenAcac], bands above 550 cm-’ appear at 585, 553 cm-l 
(CH3 trans to 0, C) and 560 cm-’ (CH3rrans to C) respectively. 

The spectra of [Pt(CH3)3Sacac],, [Pt(CH,j,Sbzac], and CPt(CH,),Sbzbz], 
include only a single medium in’ :nsity band between 560 and 570 cm- l, and this may 
be associated with methyl trans to sulfur. In the lutidine derivatives peaks are observed 
at 560-570 cm-’ (methyl tiuns to S) as well as peaks above 570 cm-’ attributable to 
methyl trans to 0 and N. For the bipyridine complexes two bands, one at M 578 cm- l 
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(CH, rrans to N) and one between 560 and 550 cm- ’ (CH3 trans to S) are observed. 
For the compounds [Pt(CH3)3AcacNR]2 (R=H and CHs) three peaks are 

observed at ~5580 cm- ’ (CH, rrans to 0), z 570 cm-’ (CH, trans to N) and z 560 
cm-’ (CH, pans to C). In the lutidine derivatives, the lowest peaks are at z 576 cm- ‘, 
consistent with CH3 rrans to 0 and N donors. 

J%XPERIMENTAL 

Preparations of complexes of trimethylplatinum(IV) have almost invariably 
employed [PtI(CH,),], as starting material. In particular, complexes of ligands 
with oxygen donor atoms such as P-diketones1-3, salicylaldehyde’*, and S-hydroxy- 
quinoline23 have usually been prepared by the action of the appropriate thallium(I) 
compound on [PtI(CHJ314. In the present work the compound [Pt(CH,)J2S04. 
4H,O has been found to be a convenient starting material. Metal derivatives of the 

TABLE 5 

ANALYTICAL DATA 

Compound C(%) W%I N(%I f-i%) 

C&d. Found CaJcd. Found Cnlcd. Found CaJcd. Found 

Pt(CH,)&ac 28.3 28.3 
P:(CH,),Acac NH, 27.0 26.8 
Pt(CH,),AcacCH,NH, 29.2 28.9 
Pt(CH,),Acac Lut 40.4 40.5 
Pt(CH,),Acac Quin 43.6 43.8 

Pt(CH,),Acac(CH,),S 29.9 30.2 
Pt(CH,),Acac PPh, 51.9 51.9 
Pt(CH,),Bipy Acac 43.6 43.7 
Pt(CH,),Phen Acac 46.2 46.0 
Pt(CH,),Sacac 27.0 26.9 
Pt(CH,),Sacac Lut 38.9 38.8 
Pt(CH,),Sacac PPh, 50.6 50.6 
Pt(CH,),Bipy Sacac 42.3 42.0 
Pt(CH,),Sbzac 37.4 37.6 
Pt(CH,),Sbzac Lut 45.8 46.0 
Pt(CH&Bipy Sbzac 48.2 48.2. 
Pt(CH,),Sbzbz 45.1 45.1 
Pt(CH&Sbzbz Lut 51.2 51.3 
Pt(CH&Bipy Sbzbz 52.9 525 
Pt(CH&Sacsac 25.9 26.2 
Pt(CH,),Sacsac Lut 37.6 37.6 
Pt(CH,),Sacsac PPh, 49.3 49.2 
NiSacac, 41.6 41.2 
NiSbzac, 58.1 57.9 
NiSbzbzz 67.1 66.3 
NiSacsac, . 37.4 37.4 
Pt(CH,),Ac=xNH 28.4 28.3 
Pt(CH,),AcacNHLut 40.4 40.7 
Pt(CH&AcacNHPPh, 52.0 51.7 
Pt(CH,),AcacNCH, 30.7 30.5 
Pt(CH&AcacNCH,Lut 41.8 41.6 

4.7 4.6 

5.4 5.4 
5.7 5.7 
5.6 5.7 
4.9 5.0 

5.5 5.7 

5.2 5.2 
4.9 5.0 
4.7 4.7 

4.5 4.5 
5.4 5.5 
5.1 5.2 
4.7 4.7 
4.3 4.4 
5.2 5.3 
4.6 4.7 
4.2 4.2 
5.0 5.2 
4.4 4.8 
4.3 3.9 
5.3 5.3 
4.9 5.1 
4.9 4.9 

E 
4.4 
4.2 

4.4 4.5 
5.1 5.1 
5.9 6.0 
5.4 5.3 
5.4 5.5 
6.1 6.3 

3.9 3.8 
3.8 3.7 
3.1 3.2 
3.0 3.0 

5.6 5.6 
5.4 5.4 

3.0 3.1 

5.5 5.3 

2.7 2.8 
4.9 4.9 

2.4 2.4 

4.4 4.5 

2.9 3.0 

4.1 3.9 
6.3 6.2 
2.3 2.2 
4.0 3.9 
6.1 5.8 

57.5 57.4 
54.7 54.7 
52.7 52.1 
43.7 44.0 
41.6 41.1 
48.6 49.1 

39.4 39.0 
37.6 37.8 
54.9 54.7 
44.9 44.9 

38.1 38.1 
46.7 47.1 
37.2 36.9 
34.0 33.9 
40.7 40.6 
33.3 33.5 
30.7 30.3 
525 52.0 
40.8 40.7 

57.7 57.6 
43.8 43.8 

55.4 55.6 
42.5 43.0 
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ligands were found to react quite readily with [Pt(CH3)&S04 - 4H,O in ethanol or 
acetone to produce the required compounds generally in good yield. The sodium 
derivatives were found to be most convenient for the preparation of B&ketone com- 
plexes, while the nickel complexes readily gave the thio+diketone species. Both 
sodium and nickel derivatives were used in the preparation of P-iminoketone com- 
plexes_ 

Analytical data for the compounds are listed in Table 5. 

Complexes of fi-&ketones 
SodiumacetylacetonatewaspreparedbythemethodofHatchandSutherland33 

and recrystallized twice from ethanol. 
[Pt(CH,)&ac],. [Pt(CH3)J2S04-4HZ0 (1.0 g) was treated with sodium 

acetylacetonate (0.5 g) in 95 y0 ethanol (10 ml). On heating the solution sodium sulfate 
precipitated rapidly. The solution was evaporated to dryness and the residue ex- 
tracted with boiling n-hexane. On concentration of the hexane solution and cooling, 
colorless needles of [Pt(CH,),Acaclz were formed. The product was contaminated 
with [Pt(OH)(CH,),], h‘ h w rc was readily removed by careful recrystallization of the 
product from n-hexane. Yield 80%. 

A molecular weight determination in benzene (osmometrically) confirmed the 
compound to be dimeric. Calculated for [Pt(CH,),Acacfl 679; found 661. 

I [Pt(CH,),A cacR] (R = NH,, CH,NH?, 3,54utidine, dinzethyl sul$de, tri- 
phenylphosphine). Kite and Truter’ have reported the preparation of a number of 
complexes of this type- Their reaction conditions, however, involve heating the reac- 
tants for at least one hour. We have found that the reactions go to completion aImost 
instantaneously. 

The compounds with R=NH, and CH,NH? were prepared by passing the 
gaseous amine into a hot n-hexane solution of [Pt(CH,),Acaclz. A white precipitate 
formed immediately, but passage of gas was continued for several minutes. The 
solution was cooled and the product filtered off and washed with cold n-hexane. 
Yield 90-95 %_ 

The compounds with R = 3,5-Iutidine and R = dimethyl sulfide were prepared 
by addition of excess ligand to an n-hexane solution of [Pt(CH3)3Acac],. The 3,5- 
lutidine complex crystallized on concentration of the solution and cooling (yield 
90 %), but the dimethyl suhide compound was very soluble in n-hexane and was ob- 
tained by careful evaporation to dryness ofthe solution. It decomposed slowly in the 
solid state, liberating dimethyl sulfide. The tripheny!phosphine complex was obtained 
by reacting a l/l mole ratio of [Pt(CH,),AcacJ, and PPh, in n-hexane, concentrating 
the solution and filtering off the crystals which formed. Yield 90 %_ 

[Pt(CH3)3AcacR] (R=2,2’-bipyridine or l,lO-phenanthroline). A modification 
of the method of Lile and Menzies34 was employed for the preparation of these com- 
pounds. [Pt(CH&Acac]t in n-hexane was treated with a one moIe ratio of 2,2’- 
bipyridine (or l,lO-phenanthroline) in n-hexane. The product precipitated imme- 
diately in the form of yellow crystals. These were filtered off, washed withn-hexane, 
and air dried. Yield 90-95 %. 

[Pt(CH,),Lht] (L=B zac and B.&z). Excess lutidine was added to a chloro- 
form suspension of crude [Pt(CH,),L], prepared by the addition of L to [Pt(CH,),- 
Acaclz. The resultant solution was concentrated, and the product precipitated with 
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n-hexane. YieId 90 %. The compounds [Pt(CH,),L] 2 were insufficiently soluble for 
study by NMR. 

Compleses of thio-fi-diketones 
Preparation of intermediates. NiSacac, was prepared by the method of Ouchi 

et a1.35 b y passage of gasous HCI and H2S into an ethanolic solution of NiAcac,. 
The brown solid was recrystallized from methanol. 

NiSbzac, (where Sbzac is C6H,COCHCSCHs) has been prepared by Chaston 
Pt al 36 by reaction of thiobenzoylacetone with nickel acetate. It may, however. be _ . 
conveniently prepared by a method similar to that of the previous compound. Anhy- 
drous nickel chloride (2.0 g) was retluxed with benzoylacetone (5.0 g) in absolute ethan- 
no1 (80 ml) for 1 h. Hydrogen chloride gas was bubbled slowly through the solution 
for 20 min, then hydrogen sulfide for 1 h. The deep-brown solution was allowed to stand 
overnight, and brown crystals of the product separated out. These were recrystallized 
from a petroleum ether/acetone mixture. Yield 30 %_ 

NiSbzbz, was prepared by a similar procedure to the above and recrystallized 
from acetone/petroleum ether. Yield 10 %_ 

NiSacsacz. prepared by the method of Barraclough et aLZ5 and recrystallized 
from chloroform, was donated by Dr. R. F. Evans. 

[Pt(CH3)3Sacac]z. [Pt(CH3)3]ZS04 - 4H,O (0.6 g) and NiSacac, (0.27 g) were 
dissolved in 95 % ethanoi (10 ml) and the solution heated on a water bath. The solution 
rapidly became deep-red and a flocculent precipitate formed. The solution was evapo- 
rated to dryness and the residue extracted with boiling n-hexane. The orange-red 
n-hexane solution, on concentration and cooling , gave orange-brown crystals of the 
product. Yield 85 %_ Molecular weight in CHCI, : found. 749 ; calcd. for dimer. 711. 

[Pt(CH,),Sbzac], _ The compound was prepared by the above procedure and 
recrystallized from hexane as bright orange crystals. Yield 80%. 

[Pt(CH3),Sbzbzj2. The compound was prepared by the above method, 
except that it was extracted with, and recrystallized from chloroform. The product 
was a bright orange-red solid. Yield 85 %. 

[Pt(CH,),Sacsac],. This was prepared by the general procedure above. Due 
to its high solubility in organic solvents it was obtained by evaporation ofthe n-hexane 
extract. The product was a deep-red solid. Yield 80 %_ Molecuiar weight in CHCl, : 
found, 730; calcd. for dimer, 743. 

[Pt(CH3)3Thio-/l-diketoneLalt] (Thio-jj-diketone=Sacac,Sbzac. Sbzbz,Sacsac). 
[Pt(CH,), Thio-/I-diketone], (0.1 g) in n-hexane (5 ml) was treated with excess 3,5- 
lutidine. The solution was concentrated to a small volume and cooled to give crystals 
of the product. Yield 90-95 %_ 

[Pt(CH,), Thio-&diketonePPh,] (Thio-&diketone = Sacac, Sacsac). [ Pt(CH,),- 
Thio-/‘&diketone], (0.1 g) inn-hexane (5 ml) was treated with a stoichiometric quantity 
of triphenylphosphine in n-hexane (2 ml) and the solution heated for 5 min. On con- 
centration ofthe solution and cooling, crystals of the product separated-yield 90-95 %_ 

[Pt(CH,),BipyThio+diketone] (Thio-&diketone=Sacac, Sbzac. Sbzbz). [Pt- 
(CH,), Thio-/?-diketone], (0.1 g) in n-hexane (5 ml) was treated with a stoichiometric 
quantity of 2,2’-bipyridine in n-hexane (2 ml) and the solution heated for 5 mm. 
Concentration of the solution and cooling gave the product as pale yellow crystals. 
Yield 80-85 %_ 
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Complexes of jl-iminoketones 
Preparation of intermediates. Ni(AcacNH), was prepared by the method of 

LaCey37, and recrystallized from 95% ethanol. 
Acetylacetone methylimine was prepared by a modification of that of Holtzclaw 

et aL3*. Acetylacetone (5 g) was treated with excess ethanolic methylamine, and the 
resultant yellow solution heated for several hours on a steam bath. The resultant 
orange liquid solidified on cooling. The solid was recrystallized from petroleum ether 
as colorless crystals in 70 o/o yield. 

[Pt(CH3),AcdVHJ2. [Pt(CH,),],SO,-4H,O (0.4 g) in 95% ethanol (5 ml) 
was treated with Ni(AcacNH)Z (0.16 g) *&I 95 % ethanol (5 ml). The colour of the mix- 

ture rapidly changed from red-brown to pale green on heating, and a flocculent precipi- 
tate formed_ The solution was evaporated to dryness on the water bath and the residue 
extracted with chloroform. Concentration of the chloroform solution and cooling 
gave colorless crystals of the product which were fihered off, washed withn-hexane, 
and air-dried. Yield 85 %. Molecular weight in CHCl, : found, 636; calcd. for dimer, 
677. 

[Pt(CH&lcacNHLut]. [Pt(CH3),AcacNHlZ (0.1 g) in chloroform (3 ml) 
was treated with excess 3,5-lutidine and the mixture heated for several minutes. 
Concentration of the solution and addition ofn-hexane gave the product as a white 
solid in 90 y0 *yield. 

[Pt(CW,),AcacNWPPh3]. [Pt(CH,),AcacNH], (0.1 g) in chloroform (3 ml) 
was treated with triphenylphosphine (0.08 g) in chloroform (2 ml) and the solution 
heated for several minutes. Concentration of the solution and addition of n-hexane 
gave the product in 95 % yield. 

[Pt(CH,),AcacNC&],. A non-aqueous procedure similar to that of Everett 
and Holm3g was used for this preparation. [Pt(CH,),].SO, .4H20 (0.5 g) was dissol- 
ved in tert-butanol(5 ml) aad a mixture of sodium hyd;ide (0.04 g) and acetylacetone 
methylimine (0.2 g) in tert-butanol(5 ml) added. A flocculent white solid precipitated 
immediately. The solution was evaporated to dryness and the residue extracted with 
chloroform By careful recrystalhzation from chloroform, the product was obtained 
free from [PtOH(CH3)3]4, but the yield was low (10 %)_ 

[Pt(CH3),AcacNCH3L.ut]. [Pt(CH,),AcacNCH,], (0.05 g) was dissolved in 
chloroform (5 ml) and an excess of 3,5-lutidine was added. Evaporation of the solution 
to dryness gave the product as a colorless solid. 

Measurements 

Nuclear magnetic resonance spectra. These were recorded at 60 MHz on a 
Varian A60 NMR spectrometer at a sample temperature of 34_t2”. The complexes 
were studied in saturated or near-saturated solutions on a sweep width of 500 Hz 
using tert-butanol as internal reference. r values were obtained used r(t-BuOH)= 
8.72 ppm for CDCI,. Spin-spin coupling constants are considered accurate to to.5 
Hz, and z values to +O.Ol ppm. Low temperature NMR spectra of the /3-iminoketone 
complexes were recorded on a Jeol MH 100 using a sweep width of 540 Hz and TMS 

as internal reference. Spin-spin coupling constants a& considered accurate to +0.5 
Hz and t vahres to f0.01 ppm. 

MoIecuZar weights. These were measured in CHCl, at 370 using a Hewlett- 
Packard model 302 vapour pressure osmometer. 
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lnzared spectra. These were recorded from 4000 to 400 cm-’ on a Perk& 
Elmer Model 457 Spectrometer as Nujol and hexachlorobutadiene mulls between 
KBr discs. Frequencies are considered accurate to + 2 cm- ‘_ 
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