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Abstract

Probable C-H activation of acetone under mild conditions by a neutral Pr(1l)

d and the of the yl k

[P1(CH,COCH;)Cl(bipy) ] (bipy=2,2"-bipyridyl) (1) are

c compl [Pl('CHaCOCH‘ )Cl(bipy) ] has been charactenzedby

IR and 'H NMR spectroscopy, elemental (C. N and H) analysis and X-ray diffraction. Complex 1 crystallizes in the triclinic space group
P1:a=7.6599(9), b=9.157(2), ¢ =9.306( 1) A, a=187.581(8)°. B="78.174(9)°, y="79.59( 1)°, Z=2. The possible mechanism and some

factors that infl the f of this complex are di d. © 1997 Elsevier Science S.A.
Keyv.ords: C-H Acetony] ! Platinum pl Crystal s
1. Introduction weak Bronsted base and a Lewis acid can produce the C-H

C-H activation is an important step in many organic and
biological reactions. C—H activation of acetone by some tran-
sition metal complexes is known, for instance, by chloro-
rhodium(Ill) complexes of trans- and cis-5,15-bis(2-
hydroxy-1-naphthyl)octaethylporphyrin [1], or by 2-phen-
ylazopl.enylgold( lll) complexes [2], orby porphynns [3]
or N,N'-ethylenebis( salicylideniminato) [4] derivatives of
Co(I1). Also, acetone C—H activation by the iridium complex
Cp*(PMe;)Ir(Me) (OTf) (Cp*=n>-Cs(CH;)s, OTf=
0SO.CF;) [5] and by the ruthenium complex [{Ru-
(AN)3(TMP)}2(p1-S2) 1(CF380;),, (AN =NCCH,, TMP
=P(OMe);) [6] has recently been reported.

Although acetonyl derivatives of platinum(1I) are known
[7], they have been prepared only by reaction of hydroxo-
platinum( If) derivatives, which behave as strong bases, with
acetone. This method, using strong bases, is a well-known
route for preparing metallated ketones. However, to our
knowledge no C-H activation of acetone by a Pt(Il) complex
has yet been reported.

Scheme 1 shows the main steps in the intramolecularcoop-
erative process proposed by Aoyama et al. [ 1] in which a

* Corvesponding authors.
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activation of acetone. This mechanism was used to explain
the formation of the previously reported acetonyirhod-
jum(IIT) [1] and gold(1lI) complexes [2]. According to
this scheme, the metal complex must have: (1) an atom that
can behave as a Bronsted base (atom B in Scheme 1); (2)
the possibility of linating an lecule; and (3)
positioning of atom B ( Brgnsted base) in such a way that it
can interact with an H atom of the acetone molecule. Con-
dition (2) can be met a priori if the metal already has an
empty orbital or a labile ligand. In order to labilize a ligand,
a second ligand with a strong trans effect can be used. Cm—
ditions (1) and (2) are especially imp in the f
of the af ioned yl gold(1II) pl

Scheme 2 [2] shows the formation of a gold complex
(intermediate ¢) that fulfills conditions (1), (2) and (3).
The starting matenal CLAu(L-L") (Scheme 2, molecule
a), for the of iyl gold(1II) pk does
not p an empty di position at the metal atom
(condition (2)), and there is no atom in a suitable position
to act as a Bronsted base for the intramolecular cooperative
process. As can be seen (Scheme 2), the empty coordination
position can be obtained by weakening oue of the bonds of
the bidentate ligand (Au-N), for instance, by using a group
X with a strong trans effect trans to the N atom (Scheme 2,
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compound b). Then one of the original positions of the biden-
tate ligand, the spot vacated by the N atom (Scheme 2, inter-
mediate ¢) can be used for coordinating the acetone molecule:
and. depending on the topology of the LL' ligand, the free
donor atom (N in this case) can act as a Bronsted base.
Vicente et al. [2] have found that the steps in Scheme 2 are
especially important for C-H activation, since (L-L") AuCl,
does not react with acetone; and it is necessary to substitute
one of the Cl atoms for another group with a stronger frans
effect, such as C,F;, acac or C,H,NO,, in order to obtain the
acetonyl derivative.

We report here the formation of the complex
| Pt(CH.COCH:)Cl(bipy) ] (1) by way of C-H activation
of acetone by a Pt(1I) complex. probably through a similar
intramolecular cooperative process. In this case, however, the

with 25 ml of an acetone/n-hexane (1/10) solution. The
solid was identified by IR and NMR spectroscopy as cis-
CLPt(NCCH,;). (1.40 g). Yield: 71%. The preparation of
this compound by another synthetic route has been reported
previously [8].

2.2. Preparation of trans-Cl,PANCCH ;),

This compound was synthesized by isomerization of ¢is-
CL,Pt(NCCH,), (0.400 g, 1.15 mmol), which was dissolved
in neat NCCH, (40 ml) and kept at reflux temperature for
32 h. After cooling to room temperature, the solution was
evaporated to small volume (about 10 ml), resulting in the
precipitation of the insoluble rrans isomer. The solid was
identified by IR and NMR spectroscopy as frans-Cl,Pt-
(NCCHj;), and the isomerization was complete (0.36 g).
Yield: 90%. The preparation of this compound by another
synthetic route has been reported previously [8].

2.3. Reaction of cis-Cl,PANCCH ), with bipy at room

formation of the active intermediate (Scheme 1, cc d

P

a. or Scheme 2, compound ¢) is obtained in a novel manner.

2. Experimental

Carbon. hydrogen and nitrogen analyses were carried out
on a Perkin-Elmer 240-B or 2400 microanalyzer. IR spectra
were recorded on a Perkin-Elmer 599 spectrophotometer
(4000-200 cm ') from Nujol mulls between polyethylene
sheets. '"H NMR spectra were recorded at a measuring fre-
quency of 300.13 MHz from CDCl,, CD.Cl, or (CD;).CO

olations at room on a Bruker ARX-300 spec-
trometer. The spectra were referenced using the solventsignal
as internal standard.

2.1. Preparation of cis-ClLPHNCCH.,),

Solid. finely ground PtCl, (1.50 g, 5.64 mmol) was stirred
in neat NCCH,; for 24 h ai room temperature. After the reac-
tion time, the remaining insoluble material was filtered off
and identified spectroscopically as a mixture of PtCL. trans-
C1,Pt(NCCHs;), and ¢is-CL,Pt{ NCCH,) .. The resulting yel-

) wre. Preparation of [Pi(CH-COCH ,)Cl(bipy)] (1)

To an acetone solution (30 ml) of cis-CLPt(NCCH;),
(0.080 g, 0.23 mmol) was added bipy (0.0360 g, 0.23
mmol). After 15 days of stirring at room temperature, the
yellow precipitate was filiered off and identified as the com-
plex [Pt(CH,COCH,;)Cl(bipy)] (1,0.021 g). Yiuid: 21%.
The acetone solution was evaporated to dryne:s and the
residue was treated with 40 ml of a mixture of CHCl /n-
hexane (1/6) to give a red solid. The IR spectrum of the
latter indicated (see Table 2) that it was a mixture of two
compounds: c¢is-CLPt{NCCH,), and the red form of
Cl.Pt(bipy). During an attempt to separate the components
of the red solid, a few crystals of the red form of Ci,Pt(bipy)
were obtained. They were characterized by X-ray diffraction,
which gave the unit cell a=17.641(2), b=9.076(1),
¢=6.803(1) A, a=90°, B=90°, y=90° [9].

Anal. Calc. for C;H,,CIN,OPt (MW 443.8): C, 35.17;
H, 2.93; N, 6.31. Found: C, 34.73; H. 2.65; N, 6.30%. IR (v,
cm™'): 1639 (s, vco), 1608 (m, bipy), 1239 (s, bipy), 760
(s, bipy), 340 (s, vp_cy). '"HNMR (CDCl,) &: 2.31 (s, 3H,
CH,, *Jp = 12.8 Hz), 3.40 (s, 2H, CH,, *Jp_y = 109.5Hz),
7.58 (m, 2H, H;+H;.), 7.96 (m, 2H, H;+H;,), 8.09 (m,
2H, H,+H,). 9.66, 9.88 (2d, 2H, Ho+H., o, =
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*Jya-u1w =6 Hz). This complex was insufficiently soluble for
3C {'H} NMR measurements, even in CD.Cl,.

2.4. Reaction of trans-Cl.PANCCH ), and bipy at room
temperature

To an acetone solution (30 ml) of rrans-CL,Pt(NCCH,),
(0.200 g, 0.57 mmol ) was added bipy (0.090 g, 0.57 mmol).
After 8 days of stirring, the yeHow precipitate was filtered off
and identified by IR spec! py as trans-ClL,Pt(NCCH;),
(0.143 g). The yellow solution was evaporated to dryness
and was treated with 20 ml of n-hexane to give an orange
solid (0.03 g) whose IR spectrum indicated that it was a
mixture of three complexes: [Pt(CH.COCH;)Cl(bipy)}
(1), the red form of Cl,Pt(bipy) and the starting material,
trans-C1,Pt(NCCH,)..

2.5. Reaction of cis-Cl,P{NCCH,), und bipy at reflux
temperature

To an acetone solution (30 ml) of cis-CL,Pt(NCCH;),»
(0.15 g, 0.43 mmol) was added bipy (0.067 g, 0.43 mmol)
and the mixture was refluxed for 40 h. After cooling to room
temperature, the yellow precipitate was filtered and identified
spectroscopically as the yellow form of CLPi(bipy) [9]
(0.13 g). Yield: 71%. The yellow solution was evaporated
to dryness and the residue treated with 20 mi of n-hexane
giving 0.022 g of an orange solid identified spectroscopically
as a mixture of three complexes: trans-PtCl,(NCCH;).,
[PtCI(CH,COCH;} (bipy)] and the red form of Cl.Pt-
(bipy).

2.6. Reaction of trans-CL,Pi(NCZH ), and bipy at reflux
temperature

To an acetone solution of trans-CLPt(NCCH,), (0.090 g,
0.26 mmol) was added bipy (0.040 g, 0.26 mmol) and the
solution was refluxcd for 32 h. After cooling to room tem-
perature, a beige precipitate was filtered off and identified as
unreacted trans-CL,Pt(NCCH,), (0.042 g). The yellow solu-
tion was evaporated to dryness and the residue treated with
20 mi of n-hexane to give an orange solid identified by IR

Py as a mi of three compounds: trans-
CLP(( NCCH3),, [Pt{CH,COCH;)Cl(bipy)}] (1), and the
red form of CL,Pt(bipy).

2.7. X-ray crystallography

Diffraction data were measured on an automated four-
circle diffractometer with PC control {10]. After initial
indexing of the cell, which was based on 25 reflections located
in a random search, the lattice parameters were checked by

for the longest time; that is, no was skipped b

of low i ity. Three i flections were d
every 3 has acheck on experi Istability. The i

of the crystal was checked after every 400 data points. Azi-
muthal scans of 9 scattering vectors, with bisecting-position
X values ranging from 26 to about 90° were used as the basis
of a laminar absorption correction [ 11]. The structure was
solved by an d dure that incorp P:
analysis, difference dlrec( methods, and Fourier peak-list
optimization and refined to all positive F,” using full-matrix
least-squares [ 12]. The hydrogen atoms of the methyl group
at C(13) were located in a local slant Fourier calculation and
treated as riding atoms wuh dlsplacement parameters
assigned as 1.5 times the equival

parameter of C{ 13). Although most of the remamder of the
hydrogen atoms, including one of the two attached to the
methylene carbon of the acetonyl ligand, were seen in differ-
ence Fourier maps, for the final refinement all the non-methyl
hydrogen atoms were placed at calculated positions and
treated as riding atoms, with displacement parameters
assigned as 1.2 times the equivalent isotropic displacement
p of their respective parent carbon atoms. The data-
to-parameter ratio in the final refinement was 15:1. Least-
squares residuals and other crystallographic parameters are
summarized in Table 1. The larger-than-normal residuvalelec-
tron density located near the platinum atom can be attributed
to remaining uncorrected absorption; the crystal was a thin
plate and possessed a large linear absorption coefficient.

3. Results and discussion

During attempts to synthesize C1,Pt(bipy) by aslow, room
temperature reaction, we found that the reaction of cis-
[CL,Pt{NCCH,;),] with bipy in acctone produces, after stir-
ring for 15 days at room temperature, the acetonyl complex
[Pt(CH,COCH,)Cl(bipy) | (1. 21% yield):

cis-[ CLLP{NCCH,).] + bipy
— [Py(CH,COCH;)Cl(bipy) | (1)
+Cl,Pt(bipy) + [ H(bipy) |Cl+2NCCH, [e))

The ion also prodt hy plex CLPt(bipy) which
is isolated as the red form [9]. Although in this case it is
reasonable to presume that HCl or [H(bipy) ] Cl (since there
is free bipy ligand) is f d in the ion, their p
has not been d d. Hi L itisi g to note that
CLPi(bipy) is usually isolated as the yellow form and that
the reported preparations of the red form contain HCL. Some
starting material, cis-{ CL,Pt(NCCH5;). ], was also recovered
from the present preparation.

axial photography. Opti scan p for il

data collection were derived from two-dlmensmnal (w—l))
scans of 14 reflections. During data collecnon. avariable scan

The yl plex 1 has been characterized by its C,

Hand N analytical data, and by IR and 'H NMR spectroscopy.
The elemental analyses of 1 are in good agreement with the

speed was used in which the weal 1l d

ichi y [Pt{CH.COMe)Cl(bipy)] (see Section 2),
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Table t

Crystal data for | PttCH.COCH,)Cl(bipy) ] (1)

Formula C;;:H,:CIN,OPt

Formula weight 43.79

Space group Pl

Crystal system triclinic

Systematic absences none

atA) 7.6599(9)

b(A) 9.157(2)

c(A) 9.306(1)

a(®) 87.581(8)

B 78.174(9)

¥ 79.59(1)

V(A 628.3(1)

z 2

de (glem®) 2.346

Crystal size (mm) 0.22X0.12X0.04

w(em™) 13.7

Transmission factors, max.. min. 0.800, 0.331

Data collection instrument Nonius CAD-4
(graphite h d) Mo Ka (A, =0.71073

A)

Orientation reflections: no.. range (26) (°) 25.24.1-31.4

T(°C) -123(D

Scan method w-scans

Data collection range, 26 (°) 4.0-55.0

No. unique reflections 2598

No. reflections with /> 2a({) 2127

No. variables/resiraints 163/0

R1?* 0.0496

wR2" 0.1218

‘Weighting parameters g, g * 0.0750, 0.00

Quality of fit ¢ 1.003

Mean, max. shift/e.s.d.. finai cycle <0.001,0.003

Res. electron density (e/A?) +2.76, —3.13

SRI=Z|F,I - |FH/LIF,].

P wR2=[Tw(F, — F) I Zw(F,)'"

Cw=[g*(F7) +(gP) +8:P) s P={max(F,"0) +2F7] /3.
“ Quality of fit=[ Ew(F,* = F*)*/ (N~ Nparam) 12

while other possible stoichiometries such as [PtCI(NH,-
COMe) (bipy) ] or [Pt(NHCOMe)Cl(bipy) 1, which could
be the result of hydrolysis processes on the acetonitrile ligand,
do not cor d to the experi | values. The IR spec-
trum of 1 shows the followi | b 1639
(s), 1607 (m) 760 (s) and 34[)cm" (m). The absorption
at 1639 cm ™! corresponds to the »(C=0) stretching mode.
This value falls in the range of the v(C—O) absorptions
found in other related i yl pounds {7]
obtained from hydroxoplatinum complexes, cis-[Pt(CH,-
COMe)Me(PPhs),] (1650 cm™ '), trans-[ Pt(CH,COMe)-
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Ph(PPh;),] (1641 cm™') and [ Pt(CH,COMe)Ph(PEt;),]
(1625 em™'). The absorptions at 1607 and 760 cm~'
correspond to the bipy ligand, and the v(Pt-Cl) absorption
appears at 340 cm ™", It is interesting to note that no absorp-
tions are found in the ¥(NH) region, precluding the exis-
tence of [PtCH{NH,COMe) (bipy) ] or [Pt{NHCOMe)Cl-
(bipy)], in agreement with the analytical results. Table 2
collects the IR absorptions of the acetonyl complex 1 together
with other relevant IR absorptions of the cis- and trans-
[CL,PY(NCCH;),] complexes and the Cl,Pt(bipy) (yellow
and red forms). Since all of these species present similar low
solubilities, IR spectroscopy proved to be a useful tool in the
identification of these compounds when mixtures were
obtained.

The 'H NMR spectrum of 1 shows the presence, in the
high field region, of a singlet resonance at 3.40 ppm, flanked
by '**Pt satellites with a coupling constant of 109.5 Hz, attrib-
uted to the methylene protons of the Pt—CH., group. This
chemical shift appears at lower fields than those reported for
other related Pt-acetonyl complexes [ 7], which range from
2.12 to 2.43 ppm, probably due to the different nature of the
trans substituents (phosphine versus bipyridyl). However,
the value of the coupling constant /p,_, (109.5 Hz) is fairly
typical for Pt—-C—H groupings [7,13] with a o(Pt-C) bond.
In addition, a singlet resonance appears at 2.31 ppm, also
with '"Pt satellites, attributed to the methy! group of the
acetonyl ligand. Finally, in the low field region, eight complex
resonances appear (some of them partially overlapped) cor-
responding to the eight chemically inequivalent aromatic pro-
tons of the 2,2"-bipyridyl ligand. The '>*C NMR of complex
1 was not studied because of the low solubility of the
compound.

The crystal structure of {Pt{CH,COCH,)Cl(bipy)] (1)
provides further characterization. A drawing of this organo-
metallic complex is shown in Fig. 1, selected bond distances
and angles are collected in Table 3 and atomic coordmates
are collected in Table 4. The p atom is cc
by the bipy ligand through the two nitrogen atoms, N(1) and
N(2), by a chlorine atom, CI( 1), and by the acetonyl ligand
through the methylene carbon C(11). The Pt—N bond dis-
tances are Pt(1)-N(1),2.017 (9) A and Pt(1)-N(2), 2.082
(11) A. The longer distance corresponds to the Pt-N bond
trans to the acetonyl ligand, while the shorter corresponds to
the Pt-N bond trans to the chlorine atom. The slight differ-
ence observed is due to the stronger trans influence of the C
atom versus the Cl atom. The Pt(1)-C(11) distance of 2.082

Table 2

Relevant IR absorptions (¢m ™ ') of compound 1 and related complexes

Complex »(C=N) bipy »(C=0) v(CI-Pt)
cis-[CL,PUUNCCH,).} 2333 (m), 1031 (s) 363 (s).354 (s)
trans-[ C1,Pt(NCCH,).| 2342 (m), 1020 (s) 351 (s)
ClPt(bipy) (yellow form) 1608 (m), 799 (w), 760 (s) 352 (5).339 (s)
ClPt(bipy) (red form) 1617 (m), 799 (w), 760 (s) 340 (s)
[P1(CH.COCH,)Cl(bipy) | (1) 1608 (m), 780 (w), 760 (s) 1639 (s) 340 (s)
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Fig. 1. Thermal ellipsoid plot of [ Pt(CH,COCH,)Cl(bipy) ] (1), showing
the atom labeling scheme. Ni atoms are d by their
50% probability ellipsoids.

Table 3
Selected bond lengths (A) and angles (°) for [ Pt(CH,COCH,)Cl(bipy) |
(1

Pu(1)-N(D 2.017(9) o(nH-C(12) 1.238(14)
Pr()-C(11) 2.082(11)  C(11)-C(12) 147(2)
Pu(1)-N(2) 2.082(11)  C(12)-C(13) 1.50(2)
Pt(H-CI() 2202(3)

N()-P(H-C(iD) 97.4(4) N(D-Pt(1)-N(2) 79.0(4)
C(11)-PU(1)-N(2) 175.5(4) N(DH-Pt(1H)-Cl(1) 173.2¢3)
C1)-Pt(H-Cl(1) 88.6(3) N2)-P(H-Ci(ty 95.1(3)
P )-C(11)-C(12)  104.1(8) C(IH-C(12)-0(1) 122.6(11)
CNH-C(12)-C(13) 120.1(10) O(1)-C(12)-C(13) 117.3(12)

Table 4

Atomic coordinates (X 10%) and equi isotropic

parameters (A%X10%) and their estimated standard deviations for
[Pt(CH,COCH,)Cl(bipy) } *

X ¥ z Uy
Pi(1) 2550(1) 3196(1) 3018(H 21h
Ci(hy 1634(5) 2838(4) 884(3) 34(1)
o 6727(12) 793(11) 2387(N 32(2)
N(1) 3100(12) 3707(11) 4947(9) 21(2)
N(2) 1533(13) 5464(13) 3129¢10) 28(2)
C(h 3914(15) 2701(15) 5843(13) 27(2)
C(2) 470(17) 3113(16) TI73(12) 313)
c3) 3610(17) 4582(15) 7640(12) 27(3)
C(4) 2807(15) 5594(15) 6685(13) 29(3)
C5) 2577(15) 5089(16) 5379(12) 28(3)
C(6) 1757(15) 6115(15) 4331(12) 25(2)
< 1248(16) 7644(15) 4532(13) 28(3)
C(8) 475(18) 8473(16) 3456(14) 34(3)
(o)} 222(16) 7788(16) 2249(12) 30(3)
C(10) 761(16) 6279(15) 2110(12) 28(3)
C(ln 3735(16) 961(12) 2980(11) 2K
C(12) 5682(17) 973(14) 2516(13) 30(3)
C(13) 6486( 18) 1195(16) 924(13) 35(3)
2 isotropic di U, is calculated as:

m—(l/'&)Z.,Uﬂ, aalar.

(11) A and the Pt(1)-CI(1) distance of 2.292 (3) A are
also typical of these kinds of bonds. The angle N(1)-Pt(1)-
N(2) isacute (79.0(4)°), atypical value for the chelate angle

Fig. 2. Packing diagram of IR(CH‘COCH;)CI(W)K (1). showing the
hyds bonding i between mok

of the bipy ligand. The C=0 distance in the acctony] ligand
is 1238 (14) A. Distances similar to this have been observed
for C=0 bonds of acetonyl groups [3,14,15]. All the atoms
of the molecule are nearly coplanar, except the COCH; atoms
of the acetonyl group. The atoms that deviate most from the
best least-squares plane of the remaining atoms are CI(1)
(—0.152(6) A) andC(11) (0.149(8) A) (r.m.s. deviation
of fitted atoms is 0.068). The molecules pack in such a way
that all the molecular planes are parallel to each other as
required by the center of symmetry (space group P1) and in
accord with the fact that there are only two molecules per
vnit cell (Z=2).

Fig. 2 shows some fe of the molecul: k
There are hydrogen bonds between the oxygen atom, 0( IA),
of the carbonyl group of one molecule and two hydrog
atoms of the bypyridine ligand (C(4C) and C(7C)) of

her. Table 5 collects the main di and angles for
the atoms involved in these hydrogen bonds. Since the two
molecules that interact in this way are related by a center of
symmetry, there are another two hydrogen bonds related to
these by the same symmetry element, O(1C)---H-C(4A)
and O(1C)---H-C(7A) in Fig. 2. Thus, the molecules inter-
act pairwise through four hydrogen bonds, forming dimers in
the crystal. As just mentioned, the C(11)CI(1)Pt(bipy)
fragment of the molecule is planar, and parallel to the anal-
ogous fragments of the other molecules in the crystal. The
distance between these planes in the pair of molecules that
interact through hydrogen bonds is 3.33 A. The shortest dis-
tance between the planes of the closest molecules that do not
i by hydrogen bondi g is 3.74 A. The short distance
of333A|ss1mdarlothe‘ b hi
(335A) [16].

The fonnauon of complex 1 is probably achieved by an
similar to the one in
Scheme I. However for t.he platinum complex. the acuve

diate (Sch 1. complex 2, and Sch

¢) must be formed mapmcessdxffelemfmmtheoncshown

layersm, p
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Table 5
Hydrogen-bond geometry in the crystal structure of [ Pt(CH.COCH;)Cl(bipy) | (1)
Donor-H---accepior a(D+A) (A) d(H--A) (A) Angle(D-H-+-A) (°) A coordinates
C(4)-H(4A)---0(1) 3.39(2) 2.56¢2) 145.4(3) l—x b=y 1=z
C(T)-H(7A)---O(1) 3.24(2) 2.38(2) 150.5(4) I—x =y i-z
N
NCMe /N
Process 2 |
cis-ClPYNCCHy), + bipy —» N—Pt —Cl N—pt — Cl
{ -NCMe
Cl Ci
@
+(CH3).C=0
Process 1 | _ NCMe
v
ur S cn
N

< JHX
N——P:—CI———»N—T:-CH,-c'\
| Yo

b s

CH,

a a

Scheme 3.

in Scheme 2. Scheme 3 shows some of the possible steps in
the formation of this intermediate. Since there is bipy present.
it is reasonable to propose that the active species has the bipy
ligand coordinated just through one nitrogen,; it is then the
second N atom. the one that is not coordinated to platinum,
which bet asaB d base (Sch 3. plex a).
This species is formed by the reaction of cis-[CLPt-
(NCCHj,).] with the bipy ligand and can be thought of as
one of the first steps in the formation of Cl,Pt(bipy)
(Scheme 3, Process 2). In fact, the formation of C1,Pt(bipy)
should be a competing process: and this can explain the 21%
yield in the preparation of the acetonyl complex (Scheme 3.
Process 1).

In this case, although the metal compound contains two Cl
atoms, it is not necessary to replace one of them by a ligand
with a strong trans effect in order to labilize one of the
platinum-ligand bonds, since the second Pt-N(bipy) bond
is not yet formed and the Pt-N(acetonitrile) bond is labile.
However, as was just pointed out, the formation of the second
Pt—N(bipy) bond is a competitive process that lowers the
yield of the acetonyl complex.

Since starting material is recovered after stirring for 15
days at room temperature, the reaction of ¢is-Cl,Pt(NCCH3;) ,
with bipy in acetone was carried out at reflux temperature
(40 h). Under these conditions, the solid formed is the yellow
CL,Pt(bipy) (72% yield). Therefore, the higher temperature
favers Process 2 over Process 1.

The reactions of trans-Cl,Pt{NCCH;), and bipy at room

p and at reflux have also been

carried out. In both cases. starting material is recovered:; and
from the acetone solutions a red solid that is a mixture of the
acetonyl complex [ Pt( CH,COCH,)Cl(bipy) ] (1), the start-
ing material rrans-Cl,Pt(NCCH,), and Cl,Pt(bipy) (red
form) is obtained. These compounds have been identified on
the basis of their IR spectra. Thus (Table 2), the compound
¢is-Cl,Pt{NCCHa)., is the only one that presents absorptions
at 2333 and 363 cm ™', while trans-Cl,Pt(NCCH,). is the
only one that presents an absorption at 2342 cm ™ . The strong
absorption at 1639 cm ™" is the most important band since
only the acetonyl compound gives it ( #(C=0) ). The absorp-
tion at 1617 cm ™' is indicative of the presence of the red
form of CLPu(bipy), while the absorption at 1608 cm~'
together with an absorption at 352 cm ™' indicates the pres-
ence of the yellow form of CI,Pt(bipy). Therefore, the trans-
isomer can also produce the C-H activation of the acetone,
although the reaction with the cis-isomer at room temperature
produces the pure compound, and in better yield.

4. Supplementary material

For the crystal structure of compound 1, tables of calcu-
lated and observed structure factors, hydrogen positions,
bond distances and angles and anisotropic displacement
parameters may be obtained from the authors upon request.
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