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(n-Cyclopentadienyl)trimethylplatinum(lV ) reacts with ArMe arenes rather than alkanes or benzene under heating to 150 °C in the
dark or under irradiation with light at room temperature by a radical mechanism to produce (n>-cyclopentadienyl)dimethyl-
(arylmethyl)platinum(IV) complexes, and the expected complex CpPtR,(H) is unstable under the reaction conditions, as found by
the reduction of CpPtMe,l with complex metal hydrides.

According to recent quantum-chemical calculatibhshe 16-  cyclopentadienylplatinuniy).

electron cyclopentadienyl complexes of platinupCpPt(CO)t

and [CpPtCl] can undergo exothermic oxidative addition with

methane to produce methyl hydrido complexes of cyclopenta- @ hv @
dienylplatinum(Vv), which can be considered to be similar to F|>t---IIM A-Me
platinum(V) derivatives withfac-chelating ligands.It has been Me~ > e —-CH, Me
expected that the CpPtX species are highly reactive short-lived Me

intermediates, which can be generated by decomposition of cor-

responding more stable 18-electron precursors. The well-known Indeed, according to mass-spectrometric data, the lipophilic
methods for generating coordinatively unsaturated 16-electroresidue obtained after photolysis of a CpPfMeluene mixture
complexes CpMX (M = Rh or Ir) involve photolysis of the di- and evaporation of the solvent contained CpB(uld,Ph) (M,
hydrides CpMH(L) (M = Ir) or dicarbonyls CoM(CO)or ther-  m/z 380, 381, 382 and 384). Benzene was found to be inert
molysis of the hydrido complexes CpM(L)(R)H (refs. 4, 5 and 6,under the reaction conditions, and the examined alkanes pro-
respectively). In this work, we attempted to obtain the platinuméduced only traces of new cyclopentadienyls. The main reaction
containing speciesia elimination of ligands from cyclopenta- for the above substrates is decomposition of CpRtildorm
dienyltrimethylplatinumi{/), CpPtMe. Complexes of the general the platinum containing polymer. The reproducibility of product
formula CpPtR (R; = Alks, Alk,R' etc) are well known for yields for methylarenes was in a range of 20-30%. Traces of

|
_PtmiMe
CHzAI'

R' = alkyl or acyT rather than for R= H. other unidentified compounds containing the CpPt unit were
Irradiation of solutions containing 3-5 mg of CpPtMend  detected in toluene solutions after irradiation for a long time.
0.5 ml of a hydrocarbon (benzene, tolugneylene, mesitylene, We performed the simplest tests to reveal the reaction mecha-

n-pentane or cyclohexane) was performed with a 10 W highnism. The addition of 5 mg of hydroquinone to the reaction
pressure mercury lamp or a 250 W halogen lamp for 0.5-3 mixtures completely inhibited the photoinduced reactions. The
using a water filter to absorb the IR component of light. Theaverage yields of products obtained under photolysis of CpPtMe
reactants were placed in sealed tubes under argon or in a vacuim[?HgJtoluene were lower than those in toluene by 1-1.5 orders
A longer time of irradiation leaded to decomposition of the startingf magnitude. Photolysis of CpPtM toluene mixtures with
complex and to deposition of platinum metal and platinum coneyclohexane p-xylene or mesitylene gave following results.
taining white polymer of the formula Pgg,,. The heating of Alkanes remained inert, and polymethylbenzenes competed for
the same solutions at 150 °C in the dark also leaded to decortire metal complex. Photolysis of CpPtMa the presence of
position of the complex. According 1 NMR spectroscopy iodine leaded to [PtM#, and, in a moderate yield, cyclopenta-
data, both photoinduced and thermally induced decompositiodienyldimethyliodoplatinumy), CpPtMsl, which was identified
of CpPtMg in alkylarene solutions resulted in new cyclopenta-in the reaction mixture by spectroscapy.
dienylplatinum(v) derivatives, which were isolated from the Photolysis of CpPtMgin a toluene mixture withp-xylene
reaction mixture by filtering off platinum and evaporating the (50 vol%) gave benzyl ang-methylbenzyl derivatives in the
solvent. Photolysis was found to be a more effective tool: th&:1.5 ratio. The ratio between benzyl and 2,3-dimethylbenzyl
product yield was as high as 10% on a platinum baki§{3% complexes obtained in a mixture of toluene and mesitylene
obtained by thermolysis). In the course of the reaction, new se4:1, v/v) was 1:2.5. Taking into account the difference in molar
of typical peaks appeared in the NMR spectra at 5.0 (CpPt grouponcentrations of active C—H bonds in the mixtures of substrates
2Jpi_py = 6 Hz), 3.0 (Pt—CBAr, 235,y = 99 Hz) and 0.8-1.3 ppm (1:1.7 and 1:2.3, respectively), we can conclude that there is no
(Pt—Me,2J,,_,, = 83 Hz). New absorption bands also appearecconsiderable difference in the reactivity of benzylic C—H bonds of
in the low-field region (7 ppm).No signals were detected in these substrates. At the same time, the hydrogen kinetic isotope
the high-field region from 0 to —30 ppm; this fact indicates thateffect of the reaction is sufficiently high; this fact allowed us to
no platinum hydrides are formed. New peaks were not detectemnclude that the cleavage of benzylic C—H bonds is the rate-de-
in the absence of CpPtie termining step. Taking into account the low reactivity of methyl-
The experimental data correspond to a reaction mechanisarenes towards CpPtlMethe inertness of alkanes containing
involving the formation of dimethyl arylmethyl derivatives of stronger C—H bonds seems to be in agreement with the above
explanation.
T CpPtMegy(3,5-Me,CeHsCH,): *H NMR (250 MHz, 20 °C, CDG) 4 An analysis of the substrate selectivity and regioselectivity of
1.01 (s, 6H, Pt-MeJp, ,, 83.4 Hz), 2.30 (s, 6H, 3,5-Me), 2.89 (s, 2H, the reaction and an analogy with the publishedédatacerning
Pt-CH, 2Jp,_; 98.8 Hz), 5.38 (s, SH, ls, 2Jp14 6.6 Hz), 6.82 (s, 1H,  the photoinduced activation of arene C—H bonds with organic
p-C—H), 6.98 (s, 2Ho-C—H). platinum(l) complexes allowed us to suggest a radical mecha-
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23, 1198.8 Hz), 5.38 (S, 5H, Elo, 2Jpr 4, 6.2 Hz), 6.9-7.1 (M, ). complex Pt-C bonds as follows:

CpPtMe(CH,Ph): IH NMR (250 MHz, 20 °C, CDG) &: 1.02 (5, 6H,
Pt_Me, 2Jp, ., 83.2 Hz), 2.96 (s, 2H, Pt-GH?Jo.; 98.4 Hz), 5.37 (s, * CpPtMal: IH NMR (250 MHz, 20 °C, ¢Dy) &: 2.07 (s, 6H, Pt—Me,
5H, CHy, 2Jp 4 6.4 HZ), 7.10~7.24 (m, 5H, Ph). 23o, 844 Hz), 5.04 (S, 5H, &lg, 2Jpp s 12.4 Hz).
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dibutylaluminohydride and sodium borohydride) in THF purified

CpPtMg —— [CpPtMe]" + Me’; with the dipotassium—anthracene adduct in evacuated and sealed

[CpPtMe]'Me' + Me—Ar — [CpPtMe] (CH,AN)" + CHj; NMR tubes. In all cases, the reaction mixtures became colourless
. . at room temperature, and platinum metal was deposited. Thus, it

[CPPtMe] (CHAAN)" —— [CpPtMey(CHA)] is our opinion that the CpPtMe complex is insufficiently

or . stable under the reaction conditions, and it cannot be detected in

[CpPtMg]' R" —— [CpPtMe] + MeR; the room-temperature photolysis of CpPtMelutions in hydro-

[CpPtMe] + RH — CpPtMe(R)H carbons. A possible way of CpPthte decomposition may

and include, e.g, its isomerization to the unstable planar complex

nCpPiMe, —¥ > [PICH,J,. (n*-Cp)PtMeH; this way of decomposition was not examined

theoretically in refs. 1 and 2. Nevertheless, the corresponding
lodine is able to scavenge the [CpPtMeadical to form cationic analogues [CpPtL(Me)HEan exhibit higher stability.
CpPtMel. Low-temperature experiments on detecting CpBH/and its

The last-mentioned reaction is responsible for the depositionationic analogues are now in progress in our laboratory.
of platinum-containing polymer, the main product of CpP{Me
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