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cis- and trans-[PtCly(Et,S),] as well as [PtCl,(EtSCH,CH,SEt)] reacted with thallium(I) B8-diketonates, T1(B8-
dik), to give complexes containing a central-carbon-bonded B-dik ligand. The reaction of cis-[PtCly(PEt3z),] with
Tl(acac) (acac=acetylacetonato) did not give an acetylacetonato complex, but resulted in [Pt(COj3)(PEt3);], while
trans-[PtCly(PEts),] yielded [PtCl(acac)(PEt3)]. [Pt(PPh3),(H,0):](ClO,), derived from cis-[PtCly(PPh;),] reacted
with K(acac) and K(tfac) (tfac=trifluoroacetylacetonato) to afford [Pt(acac)(PPh;3),]C104 and [Pt(tfac)(PPh3)z]
ClOy, respectively. Bases such as E;N, K(acac), and K(tfac) removed a proton from the latter complex to give
[Pt(tfac(2—)-C,0)(PPh;),] containing a C,0-chelated tfac dianion.

Bis(acetylacetonato)platinum(II) was first prepared
by Werner by the reaction of the tetrachloroplatinate(II)
with acetylacetone in basic aqueous solution,? and the
yield reported by Grinberg and Chapurskii? was only
35%.9 The low yield was caused partly by formation of
[Pt(acac)(acac-C3)Cl]~ as a by-product which contains
the central-carbon-bonded acetylacetonate anion (acac-
C3) as a ligand.? This complex seems to be produced
by the ligand substitution reaction of [Pt(acac)Clz]~
with an acac anion and it is worth noting that the [Pt-
(acac)Cl] moiety prefers the central carbon bonding
to the oxygen bonding when itaccepts the acacanion as
a unidentate ligand.

Recently the reaction between [Pd(acac):] and di-
ethylamine to afford [Pd(acac)(acac-C3)(EtzNH)]® was
found by kinetic and equilibrium studies to proceed
not directly but via [Pd(acac)(Etz2NH)z](acac).®? When
the diethylamine ligand is replaced by an acac anion,
the [Pd(acac)(EteNH)]* moiety also favors the central
carbon bonding over the oxygen bonding. On the
other hand, trans-{PdCl(CsH3(6-Cl)N-C2)(PEts)z], which
contains the 6-chloro-2-pyridyl group as a carbon-
bonded ligand, reacts with thallium(I) B-diketonate
such as acetylacetonate, trifluoroacetylacetonate, and
hexafluoroacetylacetonate to afford trans-[Pd(B-dik-
0O)(CsHa(6-Cl)N-C2?)(PEts)2].” In this case the [Pd(CsHzs-
(6-Cl)N-C?)(PEt3)2]* group prefers oxygen bonding to
central carbon bonding of the unidentate B-diketonate
ligand.

In recent years very extensive studies have been per-
formed on the reactions of bis(8-diketonato) palladium-
(IT) and -platinum(II) complexes with various nitrogen
bases,® tertiary phosphines,® and arsines® to convert
the O,0’-chelated B-diketonate anion to other several
types of coordination modes. Factors which favor
each of these coordination modes were also investi-
gated. As an extention of these studies, reactions of the
[PtClzLz]-type complexes containing dialkyl sulfides
and tertiary phosphines as L with thallium(I) 8-di-
ketonates have been examined, and the results are
reported in this paper.19

Experimental

Preparation of Complexes. Thallium(l) B-diketonates

were prepared by the method analogous to that reported for
thallium(I) benzoylacetonate.!? Potassium acetylacetonate
and trifluoroacetylacetonate were obtained by adding acetyl-
acetone or trifluoroacetylacetone to a methanol solution of
potassium hydroxide and concentrating the reaction product.
Starting complexes, cis- and trans-[PtCla(SEt2)2],'? cis- and
trans-[PtCla(PEts)2),'? cis-[PtClz(PPhs)z],}¥ and trans-[PtHCI-
(PEt3)2]'® were also prepared according to literatures. 1,2-
Bis(ethylthio)ethane, C:HsSCH2CH2SC2Hs (S-S), was pre-
pared in the following way similar to that used for 1,2-bis-
(methylthio)ethane.?®  Sodium (0.5g) was dissolved in
ethanol and the solution was concentrated to get nearly satu-
rated solution of sodium ethoxide. Ethanethiol (1.5 cm?8) was
added to the solution and the mixture was stirred at room
temperature for 15h, when the colorless solution turned to
light yellow. 1,2-Dibromoethane (0.83 cm?) was then added
to the solution in small portions. The mixture was heated
under reflux for 10h.  After separation of sodium bromide
by filtration the solution was refluxed for an additional hour.
Water was added to the reaction mixture and the heavy oil
layer was separated. The water layer was extracted with di-
ethyl ether. The organic solutions were combined, passed
through a column of anhydrous sodium sulfate, and distilled
under reduced pressure (bp 37°C/3 Torr, 1 Torr=133.322 Pa)
to obtain colorless liquid (0.7 g).

The following procedures including evaporation of
solvents in a rotary evaporator were carried out at room
temperature unless otherwise stated.

(Acetylacetonato Y acetylacetonato-C3 diethyl sulfide)platinum-
(IT), [Pt(acac {acac-CB XEtsS)] (1a): A methanol solution (15cm3)
of Tl(acac) (0.681 g, 2.25 mmol) was added drop by drop to
a methanol solution (15cm3) of cis-[PtCla(Et2S)2] (0.500g,
1.12mmol) with stirring. Color of the solution changed
from yellow to colorless and thallium(I) chloride precip-
itated. After being stirred for 3 h, the precipitate was filtered
off and the filtrate was evaporated to dryness. The residue
was treated with dichloromethane and remaining Tl (acac)
was separated by filtration. After concentration of the solu-
tion, diethyl ether was added to the concentrate to obtain
a white precipitate of 1a. The yield was 0.201 g (37%).

[Pt(tfacXtfac-C3 XEt2S)](1b): A mixture of cis-[PtClz(Et2S)z]
(0.400g, 0.90 mmol) and Tl(tfac) (0.640g, 1.84mmol) in methan-
ol (30cm?) was stirred for 3h. After separation of TICl
and evaporation of the solvent, the residue was dissolved in
dichloromethane and T1(acac) was filtered off. The yield was
0.186g (35%).

[Pt(hfac) hfac-C3YEt2S)] (Ic): The reaction of cis-[PtClz(Et2S)z]
with Tl(hfac) in a similar way as above gave lc in a 30%
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yield. Complexes 1b and 1carereadily soluble in diethyl ether,
while 1a is sparingly soluble in the same solvent.

Dichloro[1,2-bis(ethylthio)ethane]platinum(II), [PtCla(S-S)],
was prepared by a method analogous to that exemplified by
Cross et al.’? Aqueous solution of an equimolar mixture of
K2[PtCli] and the disulfide was stirred for 4 h and then heated
under reflux for 1 h. A yellow precipitate was filtered, dried,
and recrystallized from hot dichloromethane. The yield was
79%.

[PtCl{acac-C3)S-S)] (2): A methanol solution (15cm?) of
Tl(acac) (0.240g, 0.79 mmol) was added to a suspension of
[PtCl2(S-S)](0.330 g, 0.79 mmol) in methanol (15 cm3) and the
mixture was stirred for 5h. After separation of TICI, the sol-
vent was evaporated to dryness. The residue was treated with
dichloromethane (10cm?) and Tl(acac) was filtered off. The
filtrate was again concentrated to dryness and the residue was
treated with diethyl ether. A light yellow solid of 2 was puri-
fied by reprecipitation from dichloromethane-diethyl ether.
The yield was 0.216 g (48%).

[Pt(CO3)PEt3)2] (3): A methanol solution (15 cm3) of Tl(acac)
(0.600 g, 2.00 mmol) was added dropwise to a solution of, cis-
[PtCla(PEts)2] (0.500g, 1.00mmol) in methanol (15cm?3)
through which carbon dioxide was being passed. The mix-
ture was stirred for 5h under COz bubbling. After separa-
tion of TICI the solvent was evaporated to dryness. The
residue was dissolved in a small amount of dichlorometh-
ane containing a very small portion of pyridine. Diethyl
ether was carefully added until the solution became turbid
and the mixture was allowed to stand overnight. White
crystals (0.087 g) were obtained in an 18% yield.

[Pt(PPhs)s(H20)2](ClO4)2 (4): A methanol solution (10
cm3) of silver perchlorate (0.250g, 1.19mmol) was added
to a suspension of cis-[PtClz(PPhs)2] (0.470 g, 0.60 mmol) in
chloroform (10 cm3). Both solutions were cooled with ice in
advance and the mixture was stirred at 0°C for 5min. After
separation of silver chloride, the filtrate was evaporated to
dryness under cooling. A white solid of 4 (0.280g) was ob-
tained in a 49% vyield after purification by reprecipitation
from dichloromethane-diethyl ether at room temperature.

[Pt(acac)(PPhs)2]ClO4 (5a): A methanol solution (15cm3)
of K(acac) (0.020 g, 0.13 mmol) was added drop by drop to a
suspension of complex 4 (0.100g, 0.11 mmol) in the same
solvent (15cm3). After stirring for 24h, a precipitate of
potassium perchlorate was filtered off and the filtrate was
evaporated to dryness. The residue was purified by repre-
cipitation from dichloromethane-diethyl ether and the
yield was 0.049 g (49% vyield).

[Pt(tfac)(PPh3)2JClO4 (5b): A methanol solution (5cm3) of
K(tfac) (0.080 g, 0.43 mmol) was added to a dichloromethane
solution (30 cm3) of 4 (0.400g, 0.43 mmol) and the mixture
was stirred for 16h. After separation of potassium per-
chlorate, the yellow filtrate was concentrated to dryness.
The residue was dissolved in dichloromethane and pre-
cipitated K(tfac) was separated by filtration. The filtrate
was concentrated to 2—3 cm3. On addition of diethyl ether to
the concentrate a light yellow precipitate appeared, which
was purified by reprecipitation from chloroform-hexane.
The yield was 0:208 g (50%).

[Pt(acac)(PEt3)2]JPFe (6): Acetylacetone (1 cm3) was added
to a methanol solution (15cm3) of trans-[PtHCH(PEts)2]
(0.500g, 1.10 mmol) and to this solution was added dropwise
a methanol solution (15cm3) of silver hexafluorophosphate
(0.270g, 1.10mmol). After stirring of the mixture for 24h,
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silver chloride was filtered off and the filtrate was concen-
trated to about one-half volume. Scratching of the flask stim-
ulated crystallization. A white precipitate was recrystallized
from dichloromethane-diethyl ether. The yield was 0.236g
(32%).

[Pt(tfac(2—)-C.OXPPhs)2](7): A methanol solution (30 cm3)
containing complex 4 (0.340g, 0.35mmol) and K(tfac)
(0.140 g, 0.73 mmol) was stirred for 24 h. After separation of °
potassium perchlorate, the yellow filtrate was evaporated to
dryness. The residue was dissolved in a small amount of ‘
dichloromethane. Diethyl ether was added carefully to the
solution until the upper portion of the solution became
turbid and the mixture was allowed to stand overnight. A
white crystalline product (0.077g) was obtained in a 25%
yield.

Complex 7 was also derived from 5b by treating with bases.

(i) Triethylamine (0.036g, 0.36 mmol) was added drop by
drop to a methanol solution (20 cm3) of complex 5b (0.222
g, 0.23 mmol) and the mixture was stirred for 19h. The solu-
tion was then evaporated under reduced pressure to leave an
oily substance, which was dissolved in a tiny amount of
dichloromethane. Diethyl ether was added dropwise to the
solution to deposite a white precipitate, which was recrys-
tallized from dichloromethane-diethyl ether. The yield was
0.040 g (20%). When a ten times molar amount of triethyl-
amine was employed the yield of 7 was improved to 36%.

(i) A methanol solution (15cm3) of K(acac) (0.043g,
0.31 mmol) was added to a solution of 5b (0.301 g, 0.31 mmol)
in the same solvent (15cm3) and the mixture was stirred for
24h. Work-up similar to that starting with 4 gave 7 (0.103 g)
in a 38% yield. Employment of an equimolar amount of
K(tfac) instead of K(acac) gave a similar yield of 7.

[PtCl(acac)PEt3)](8): A methanol solution (30 cm®) contain-
ing trans-[PtCly(PEts)2]*® (0.300g, 0.60 mmol) and Tl(acac)
(0.630g, 2.1 mmol) was stirred for one week. After separa-
tion of thallium(I) chloride by filtration, the filtrate was evap-
orated under reduced pressure to leave an oily substance,
which was dissolved in a mixture (15cm3) of diethyl ether
and petroleum ether (1:2 by volume). Scratching of the
flask stimmulated crystallization of the product, which was
dissolved in the smallest amount of dichloromethane and
passed through a column (40cmX@1.3cm) of silica gel. A
mixture (60cm3) of benzene and petroleum ether (1:2 by
volume) was used as the eluant. A light yellow solid (0.18g)
was obtained by evaporation of the eluate. Purity of the
product was not good, giving unsatisfactory analysis. The
IR and 'H NMR data in comparison with those for
[PtCl(acac)(PMezPh)]'® showed that the product is 8 contam-
inated with the starting complex.

Measurements. Infrared spectra were measured in
Nujol mulls with JASCO IR-E (4000—650cm™!), Hitachi
EPI-L (700—200 cm™1), and JASCO DS 701 G (4000—200 cm™?)
spectrophotometers.  Electronic spectra were taken on a
Hitachi EPS-3T recording spectrophotometer and !'H
NMR spectra on a JNM MH-100 instrument with tetrameth-
ylsilane as an internal reference. Molecular weight was deter-
mined with a vapor pressure osmometer manufactured by
Knauer in West Berlin, West Germany.

Results and Discussion

Characterization of Complexes. Results of elemen-
tal analysis and molecular weight determination for
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TABLE 1. ANALYTICAL DATA FOR.THE NEWLY PREPARED COMPLEXES
Found (Calcd)
Complex
C(%) H(%) Mol wt®
[Pt(acac)(acac-C3)(Et2S)] (1a) 34.43(34.78) 4.97(5.00) 482(484)
[Pu(tfac)(tfac-C3)(Et2S)] (1b) 28.46(28.43) 3.02(3.07) 574(591)
[Pt(hfac)(hfac-C3)(EtzS)] (1¢) 24.04(24.04) 1.76(1.73)
[PtCl(acac-C3)(S-S)]- CH2Cl2 (2) 25.16(25.52) 4.17(4.10) 532(565)
[Pt(COs)(PEts)z2] (3) 31.89(31.77) 6.21(6.15) 486(491)
[Pt(PPh3)2(H20)2](C104)2 4) 45.05(45.30) 3.64(3.59)
[Pt(acac)(PPhs)z]Cl1O4 (5a) 54.36(54.05) 4.15(4.09) 830(911)
[Pt(tfac)(PPhs)2]C104 (5b) 50.03(50.65) 3.50(3.53) 929(972)
[Pt(acac)(PEts)2]PFg (6) 30.03(30.23) 5.37(5.52) 604(676)
[Pi(tfac(2—)-C,0)(PPha)z] (7 55.64(56.49) 3.93(3.82)
a) Determined in dichloromethane (0.01—0.03 mol dm—3) at 27°C.
TABLE 2. CHARACTERISTIC IR BANDS (cm")"
y(C0)+py(C2=C) v(C=0) of
Complex of chelated B-dik C3-bonded B-dik Others

la 1560 vs, 1525 vs 1690 vs

1b 1660s, 1590 vs 1720 vs

1c 1608 vs 1750 vs

2 1650 vs v(Pt-Cl) 310m

3 »(C=0) 1660vs, 1630s, 1610s

y(C-0) 1195vs, 990s

5a 1560 vs, 1530 vs y(ClOq4) 1100 vs

5b 1600 vs, 1530 m v(ClOy4) 1100 vs

6 1570 vs, 1535 vs v(PFe) 840 vs

7 1620 vs, 1597 s

8 1560 vs, 1540s »(Pt-Cl) 305m

a) vs=very strong, s=strong, m=medium. b) [PtCl(acac)(PEts)].

TasLe 3. 'H NMR siGNaLs IN CDClg
Complex Chelated B-dik C-Bonded B-dik Neutral ligand
CH3; CH CHs CH CH3; CH: Ph
la 1.85 5.35(4) 2.18 4.78(128) 1.32 2.57
1.92
1b 2.08 6.00(6) 2.32 5.30(124) 1.35 2.63
2.10 2.36 1.28
1c 6.38(4) 5.80(b) 1.30 2.60
2 2.11 4.98(112) 1.42 2.78, 3.02
3 1.20 1.89
5a 1.50 5.58(4) 7.32
5b 1.66 5.97(5) 7.29
6 1.87 5.19(4) 1.07 1.71
7 2.80° 5.10 7.29
(58)
8 2.00 5.58(5) 1.20 2.00

a) Chemical shifts in ppm from internal Me,Si. Figures in parentheses give the J(Pt-H) values.

b) Indiscernible. c)

CH: bound to platinum in the tfac(2—)-C,0 ligand, appearing as a doublet of doublets with 3J(cis-P-H)=6.0 Hz and

3](trans-P-H)=12 Hz flanked by the 195P¢ satellites.

the newly prepared complexes are collected in Table
1, and their characteristic IR bands are shown in
Table 2. These data are consistent with the proposed
structures of these complexes, the IR data for com-
plexes la, 1b, and 1c supporting coexistence of che-
lated and central-carbon-bonded B-diketonate ligands.

The 'H NMR signals listed in Table 3 are readily
assigned based on the proposed structures. For exam-
ple, complex la exhibits four methyl signals at 1.32,
1.85, 1.92, and 2.18 ppm. The triplet signal at 1.32
ppm is assigned to the methyl protons of diethyl sul-

fide. The relative intensity of the & 2.18 signal corre-
sponds to six protons and it is ascribed to methyl pro-
tons of the carbon-bonded acac ligand. The remaining
two signals of equal intensity come from two methyl
groups of the chelated acac anion. By reference to
the case of [Pd(acac)(acac-C3)L] (L=PPhs, py, and
EtzNH),® the higher-field signal (6 1.85) is assigined
to the methyl group positioned trans to the carbon-
bonded acac ligand and the & 1.92 signal to that cis
to the acac-C3 ligand. Both of two methine signals
are flanked by 195Pt satellites and the 6 4.78 signal show-
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ing a very strong coupling to Pt is unequivocally as-
signed to the methine group bound to the metal.
Since the tfac anion forms an unsymmetric chelate
ring, the following two geometrical isomers are con-
ceivable for complex 1b. Three signals at 1.35, 2.08,

H3C FC
=0, ,SEn >=0_ ,/SEt2

H-{ Pt H CH3 7 “p{H CH3
\-o/ \_o/
F3C" g HC ¢
*No %

cis-(Me,L)-1b trans—(Me, L )-1b

and 2.32ppm are assigned similarly to the case of la
to methyl protons of EtsS, chelated tfac, and carbon-
bonded tfac, respectively. Each of these signals is ac-
companied by a minor signal at 1.28, 2.10 or 2.36
‘ppm indicating contamination with a geometrical
isomer as expected. Unfortunately, the correspond-
ing pair of signals are so close to each other as to pre-
clude measurement of the area ratio. Unequivocal as-
signment of the two sets of signals to these isomers is
difficult, but minor signals are tentatively assigned to
the trans-(Me, L) isomer, since of the two methyl signals
at 2.08 and 2.10 ppm from the chelated tfac anion, the
minor lower-field one is assigned to the methyl pro-
tons positioned cis to the carbon-bonded tfac ligand
by reference to the case of la.

It is worth noting that the product from the reaction
between trans-[PtCla(Et2S)2] and T(tfac) gives the same
!H NMR spectrum as above. During the preparative
reactions the platinum(II) complexes seem to undergo
geometrical isomerization to yield a thermodynamical-
ly favored mixture of isomers. Recently Cattalini and
his collaborators studied kinetically the reactions of
cis- and trans-[PtCly(MesS)2] with pyridine and other
nitrogen bases (L) to afford c¢is- and trans-[ PtCla(Me2S)L]
and found that the reactions of the cis complex were
complicated by its tendency to isomerize to the more
stable trans isomer.1®

Complex 4 was prepared by the reaction of cis-
[PtCl2(PPhs)z] with silver perchlorate in a mixture of
chloroform and methanol at 0°C. Two molecules of
water retained per one platinum atom seem to have
come from the organic solvents and be coordinated with
the metal, perchlorate anions lying in the outer sphere.
Hartley and his coworkers?? prepared the [Pt(PPhs)Lz]-
(ClO4)e-type complexes containing various solvent molecule
as L and found that anhydrous perchlorate complexes are
explosive (Caution!). Fortunately complexes 4, 5a, and
5b containing perchlorate in the outer sphere could
be handled safely.

The 'H NMR spectra of complexes 5a, 5b, and 6 are
simple. Methyl protons of the acac and tfac ligands in
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5a and 5b, respectively, resonate at much higher field
than those in la and 1lb owing to the anisotropic
shielding effect of the phenyl rings in the ancillary
triphenylphosphine ligands.® Thus the chemical shift
of methyl protons of acac in 6, which contains PEtz in
place of PPh3in 5a, coincides with that for 1a. The PEts
ligands in 3 and 6 exhibit the 2:2:3:2:1 quintet signal
in the methyl proton region and another symmetric
quintet signal of methylene protons in accordance with
the cis arrangement.2? The IR and H NMR data for
complex 7 nearly coincide with those reported by Okeya
et al,®® certifying that the same tfac (2—)-C,O chelate
was obtained from the present reactions.

Synthetic Reactions. The reactions of cis-[PtCle-
(Et2S)2] with twice molar amounts of T1 (8-dik) gave
[Pt(B-dik)(B-dik-C3)(EtsS)].

The reaction was almost complete by one hour and
a half in either case as evidenced by the quantitative
yield of TICI and absence of the starting complex on
the thin layer chromatogram(TL.C) of the reaction mix-
ture on silica gel. Although stirring was continued for
three hours (Experimental), yields of complexes 1 were
not high (30—37%), but products other than 1 could
not be detected.

The reactions of trans-[PtCly(Et2S)2] with T1(B-dik)
(B-dik=acac, tfac, and hfac) were solwer than those
of the cis complex, giving the same products la—lc.
Thus, the TLC assay showed that the starting complex
remained in the reaction mixture even after being
stirred for four hours and was exhausted after seven
hours. The yield of T1Cl also increased slowly with time
for several hours.

The difference in reactivities of cis- and trans-[Pt-
Cla(Et2S)2] with T1(B-dik) to give complexes 1 seems
to accord with the stronger trans effect of the sulfide
than that of chloride, and to suggest that the rate con-
trolling step 1is displacement of the chloride ligand.
(The above-mentioned substitution of Me3S in [PtCls-
(MegS)2] with a neutral ligand proceeds more slowly
for the cis isomer than for the trans complex due to
the stronger trans effect of the sulfide.!®)

Bis(B-diketonato)platinum(II) complexes react
with a number of nitrogen bases®® and tertiary phos-
phines®—% to give various types of complexes, but [Pt-
(acac)z] does not react with excess Et2S under various
conditions. Converesely the reaction between [PtCls-
(Et2S)2] and Tl(acac) did not yield [Pt(acac)z2] beyond
la. Even when [PtCly(Et2S)2] was first treated with
silver perchlorate to remove chloride ligands and
then forced to react with K(acac), only complex la
was produced.

On the other hand, lowering of reaction temperature

SEtz

[o}

1
R
Et2S SEty =0, /
\pt/ + 2TI(B-dik) ——+ H ‘\\ /Pr H R+ 27101 + Etgs (1)
=0
2
c | & &
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cl (] ci o o )
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(o)
E‘2s\ / /
‘n B3-dik) Npt m(rs-d.k)
TicH, EtpS { P e @
oTl(B-d.k)
-Tic!
1
R,,.o\ /5Bt
H! — Pt(B-dik)2 * EtS

or decreasing of the amount of Tl(acac) depressed the
rate and yield of 1a but gave no intermediary product.
Thus no clue was obtained to find either of the chelated
and carbon-bonded B-diketonate ligands of 1 entered
first into the coordination sphere.

In the case of [PtCly(S-S)], complex 2 was formed
exclusively. No other product was obtained even when
excess Tl(acac) up to ten times moles was employed.
These results indicate that the [PtCl(S-S)]* moiety
prefers the central carbon bonding to the oxygen
bonding of acac, and that [PtCl(acac-C3)(S-S)] (2) is
thermodynamically more stable than other conceivable
complexes such as [Pt(acac)(S-S)]X (X=Cl or acac),
[Pt(acac-C8)2(S-S)], and [Pt(acac-C3)(acac-O)(S-S)].

Production of 2 might suggest that in reaction 1 the
B-diketonate carbanion first substitutes a chloride
ligand and the second B-diketonate anion replaces the
other chloride anion to form an O-unidentate linkage
and then a sulfide ligand is expelled to close the chelate
ring (Eq. 2).

Another alternative mechanism also looks reason-
able: A B-dik chelate is first formed and the [Pt(B8-dik)-
(SEt2)]* moiety favors the carbon bonding of the sec-
ond B-dik anion over the oxygen bonding which
should be stabilized by intramolecular substitution to
close the chelate ring (Eq. 3).

It is rather surprizing that complexes 1 and 2 con-
taining a carbon-bonded B-dik ligand were obtained
in methanol, since in the following palladium(II)
case the carbon bonding of acac is completely dis-
favored in methanol.®

[Pd(acac),] + 2 Et,NH é—‘ [Pd(acac) (Et,NH),] (acac)
[Pd(acac) (acac-C3?) (Et,NH)] +
Et,NH é [Pd(acac) (Et,NH),] (acac)

Thus K1=32.91+1.1 dmé mol—2and K2=0.22440.007 dm3
mol~! in dichloromethane at 25°C, but in methanol
at 25°C K;1=(3.931£0.04)X10¢ dmémol—2 and K; was
immeasurablly large, no trace of the carbon-bond-
ed acac complex being detected in the equilibrium
mixture.®

Pt
-0’ o __P

If the latter mechanism (Eq. 3) is the case for the
present sulfide complex, the tendency of the [Pt(acac)-
(Et2S)]* moiety to favor the carbon bonding of acac may
be very much greater than that of [Pd(acac)(EtzNH)]*.
At the present stage of investigation, it is difficult to
conclude which of the two mechanisms is operative.

In contrast with the case of cis-[PtClz(Et2S)2] (Eq.
1), the reaction of cis-[PtClz(PEts)2] with Tl(acac) did
not give any acetylacetonato complex, but resulted in
[Pt(COs)(PEts)2] (3). The observed IR bands included
in Table 2 accord with the bidentate coordination of
the carbonate ion.22 When the reaction was carried
out under the atmospheric condition, the yield of 3
was as low as a few percent. Addition of water and bub-
bling of carbon dioxide through the methanol solution
improved the yield of 3 to 18%. Conversely the same
reaction under nitrogen gave no trace of 3.

In either case the reaction of Tl(acac) with cis-[ PtClz-
(PEt2)2] to remove the chloride ligands was complete,
since the yield of TICl was almost quantitative and
the UV spectrophotometric assay of the filtrate con-
firmed acetylacetone molecules in a satisfactory yield.
Concentration of the solution by evaporation under
reduced pressure resulted in a viscous substance,
which showed broad IR bands in the 3600—3200 cm™!
region and at 1600 cm™! indicative of the aqua or hy-
droxo ligand.

Thus the reaction sequence to form 3 might be shown
by Eq. 4, although the aqua and hydroxo complexes
presumed as intermediates have not been isolated.

+2Tl(acac) +2HsO

¢is-[PtCly(PEY;),] ——————>

cis-[Pt(H0)4(PEt,),] (acac),

2acacH

+COy
cis-[Pt(OH)s(PEts)e] s [Pt(CO,)(PEts)s]  (4)

3

On the other hand, the reaction of trans-[PtCle-
(PEts)2] with Tl(acac) was much slower than that of
the cis isomer and gave [PtCl(acac)(PEts)] instead of
the carbonato complex 3. Such a difference between
the two isomers in reactivities and products may be
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rationalized based on the strong trans effect of trieth-
ylphosphine.

The chloride ligand in cis-[PtCly(PEts)2] is readily
substituted by a carbonyl end of acac anion, which may
fail in displacing a PEts ligand to close the chelate ring
and be in turn replaced by a water molecule. On the
contrary, the chloride ligand in trans-[PtCla(PEts)z]
is less readily substituted by an acac anion, but the
dangling carbonyl group of the O-unidentate acac
ligand may release more easily a PEt; ligand which is
labilized by the other PEt3 molecule positioned trans
to each other. The bond between the metal and the
remaining chloride is strengthened in [PtCl(acac)(PEts)]
and is not readily cleaved by attack of another acac
anion.

When the chloride ligand in trans-[ PtHCI(PEts)2] was
removed by silver hexafluorophosphate in methanol
containing acetylacetone, [Pt(acac)(PEts)2]PFs (6) was
resulted. Geometrical isomerization probably follow-
ed by dihydrogen evolution rather than displacement
of a PEtz ligand seems to have been induced by
acetylacetone.

cis-Dichlorobis(triphenylphosphine)platinum(II) is
less reactive than the corresponding triethylphosphine
complex and hardly reacts with T1(B-dik). When the
chloride ligands were removed by silver perchlorate,
[Pt(PPh3)2(H20)2](Cl04)2 (4) was obtained, which is
slightly soluble only in haloalkanes such as chloro-
form and dichloromethane and was characterized by
elemental analysis and IR spectra. A very broad and
strong band at 1100cm—! and a band of medium in-
tensity at 625cm~! suggest that the perchlorate ions
lie in the outer sphere.?? The aqua ligands in 4 can
be readily substituted by other ligands. Thus 4 reacted
with K(acac) in methanol at room temperature to give
[Pt(acac)(PPh3)2]ClO4 (5a). Similarly the reaction of 4
with an equimolar amount of K(tfac) in a mixture (1:6
by volume) of methanol and dichloromethane gave
[Pt(tfac)(PPhs)2]C1O4 (5b). On the other hand, the
reaction of 4 with a twice molar amount of K(tfac) in
methanol gave rise to [Pt(tfac(2—)-C,O)(PPhs)2] (7).

Complex 7 was previously obtained by Okeya et al
by the reaction of [Pt(tfac)?] with PPhs and shown to
contain a C,O-chelated trifluoroacetylacetonate dia-
nion.?® More recently similar palladium(II) complexes
[Pd(tfac(2—)-C,0)LL’] containing triphenylphospine,
pyridine and their derivatives as L and L’ were pre-
pared, and the molecular structure of the complex
containing triphenylphosphine and 2,6-dimethyl-
pyridine as neutral ligands was confirmed by X-ray
analysis.® Complex 7 was inferred to be produced
through deprotonation of the chelated tfac ligand

by the outer-sphere tfac anion in the presumed inter-
mediate [Pt(tfac)(PPhs)2](tfac).®® Now the cationic com-
plex was isolated as 5b, of which reactions with vari-
ous bases were examined.

Potassium acetylacetonate and trifluoroacetylace-
tonate as well as triethylamine were successful in ab-
stracting a proton from 5b to give 7. On the other
hand, pyridine derivatives such as 4-amino-, 4-dimeth-
ylamino- and 2,6-dimethylpyridines were proved to be
unsuccessful in giving 7, although they were effective
in deprotonating [Pd(tfac)(PPhs)z]* to afford [Pd(tfac-
(2—)-C,0)(PPh3)L].% The tfac ligand in 5b was dis-
placed by pyridines and complexes [Pt(PPhs)2L2}-
(ClOy4)2 containig 4-amino- and 4-dimethylaminopyri-
dines as L were isolated and characterized, the yields
being 10 and 29%, respectively. These results suggest
that the Pt(II) tfac chelate is more labile than the corre-
sponding Pd(II) chelate against the nucleophilicattack
of nitrogen bases. Deprotonation of the chelating tfac
monoanion by a base may produce a dienediolate inter-
mediate as was postulated in the case of the Pd(II)
complexes.

We wish to thank Mr. Junichi Gohda for elemental
analyses.
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