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Abstract 

The cationic solvento species truw [ Pi( Me) ( PPhl ):( solv) 1[ BF, 1 ( solv = CH+212, Et,O) reacts with 1.5 equiv. ofp-tolylacetylenc in the 
presence of a IO-fold excess of the hydroxyluted compounds HOCH2CH2X ( X = Br, 1. OH) to give the corresponding (alkoxy )alkyl carbene 
complexes rruns-[Pt(Mc) (=C(OCH2CH2X)CH2(p-tolyl) )( PPh\)>] [ BF,] (l-3). Complexes l-3 were also obtained by reaction of the 
acetylide complex rruns- [ Pt( M ) ( PPh3)2] (R -g-tolyl) in the presence of I equiv. of HBFs with an excess of HOCH2CH2X. The 
carbena complex tmrrs- [ Pt ( Me CH2CH$T.I)CH2R)( PPhJ )>] 1 SF_,] ( R -ptolyl) can be readily deprotonated by NEt, to afford the 

CH2CI)==CH(R)}(PPh,)2] (4). A similar behavior is observed also for l-3 when treated with a 
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1. lntrsduetlnn 

rminal alkynes ( w C-H) and nlkynyl (R- 
’ 1 IijJunds coerdin 0 electron-withdrswing tran- 

sition matal centers (L,,M ), c.p# in medium to hi 
state, react with protic nuclaaphilea such as alcohols K’QH 
to give (alkoxy)alkyl carbene complexes of Ihe type 

f3Q~'m-w)l I lli. 
We have been recently inter ] in the reactions of 

Pt( II)-alkyne and -alkynyl co ith 2-chloroethanol, 
HICHIC1, and oxirane, OCHaCHz, which have been 

previously shown to undergo cycloaddition reactions to other 
isoelectronic unsaturated ligands such as isocyanides [ 5 1, 
carbonyls [6] and nitriles [ 7 1 to form C- or N-coordinated 
heterocycles. On the other hand, as summarized in Scheme 
1, the reactions with HOCH~CH~CI of cationic solvents, spe- 
cies of the type rrtprrs-[Pt( Me)( PPhl)2(soIv) ] [SF41 in the 
presence of I-alkynes or the acctylides fruns-[FW Me)- 

CR)(PPh3)J in the presence of a strong acid such as 
HBF,, afford (alkoxy)alkyl carbene complexes [ 21 with no 
evidence of formation of cyclic carbenes. 
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Scheme 1. 

However, similar reactions with oxirane (Scheme 1) lead 
to oxacyctopentilydene complexes [3]. The nature of the 
reaction products has suggested that all these reactions might 
proceed through the mtcrmediacy of a vinyliclene species, 
I%( II) =G=C( H)R, which has never been isolated for Pt( II 1. 
but its occurrence has been proved for other transition metal 
centers [ I] . 

The reactions of the cationic solvent0 Pt( II ) species with 
R--CzK_-H and HOCH2CHzCI are strongly influenced by the 
electronic properties of the Pt-alkyl ligand as observed for 



the trifluoromethyl complex trans- 
[B(CF~)(pph,)z(solv)][Bf;~] and I-alkynes in the pres- 
enceof 2-chloroethanol which proceed differently from those 
of the parent CHJ derivatives, since B_alkoxyalkenyl (vinyl 
ether) complexes are formed [ 41, together with a concomi- 
tant CF, to CO conversion ( Eq. ( 1) 1. 

(1) 

In this latter case, the more electrophilic nature of the 
solvent0 cationic species due to the presence of a strong 
electron-withdrawing trifluoromethyl group would stabilize 
a n-alkyne in iate rather than a vinylidene, which 
would explain the observed reaction products. 

The variety of reactions described in Scheme I and Eq. 
( I). Id us to explore and extend the chemistry of Ft( U)- 
alkyne and -alkynyl complexes with hydroxylated com- 
pounds of the type HOCH&J.HtX (X Br. I, 0H) and also 

the reactions of the derived carbene complexes 

2. Expsrlmenti 

All reactions were carried out under an Nt atmosphere, 
THt: wad CH$l~ were puriiBsd aceor&I 

2.3. Synthesis of the complexes 

Merhod A. To a solution of runs-[ Pt( Me) ( PPh, )$I ] 
( 174 mg, 0.227 mmol) in CH& (20 ml) at room temper- 
ature was added a 0.46 M solution of AgBF, in acetone (0.54 
ml, 0.250 mmol). After it was stirred for 1 h, the suspension 
was filtered off to remove AgCI, and the solution was taken 
to dryness under reduced pressure to give a white solid of 
the solvent0 complex rruns-[Pt(Me)(PPh&(solv)] [BF,] 
(solv=CH&‘L). It was dissolved in benzene (20 ml) and 
treated at 0°C with ptolylacetylene (0.036 ml, 0.34 mm01 ) 
and an excess of HOCH,CHIBr ( 0.6 ml, 2.7 mmol ) . After I 
h stirring, the reaction mixtunz was IeFt to reach room tem- 
perature and then stirred for an additional 5 h. The solution 
was then reduced to a small volume ( 5 ml) and treated with 
Et@ to give a white solid, which was Altered off and dried 
under vacuum. Yield 193 mg (80%). M.Q. 153~IWC dec. 
Anal. Cdc. forC,,HJIP$tBrBF.,: C, 54.25; H. 4.36. Found: 
C, 53.83; H, 4.01%. IR (Nujol mull): Y(C-O) 1280 (m) 
cm.-‘. ‘H NMR (8, CDc13): -0.13 [t, 3H, CHJ, ‘J(HPt) 
45.2, ‘&HP) 8.6],2.33 [s, 3H, CH,(p-tolyl)], 3.28 [t, 2H, 
CH,Br, ‘J(HH) 4.53.3.48 1. s, 2H, CH,tp-tolyl) ] , 5.00 [m, 

], “P(‘H} NMR (6, CIXII,,: 24.15 [s, ‘J(PPt) 
the basis OF the “P NMR data, complex 1 was 

to be impure due to the carbonyl complex runs- 
IBt(Mc)(BPh~)~(C8)l(B~~:.11 t-5%,). 

Methal 8, 7’0 a solution of the acetylide co~nglex rms- 
C(p-~olyl) ) ( PPh ),I 2 1 (422 m8,0.498 mmol ) 

e ( 20 ml 1 at VT, wcrv ntkklO.07 InI (OS mm01 ) 
utiorr SF HBlfs4 and an excess of 
II mmol 1. AtIer stirring for I h, the 

solutislr WQI wC\POned ttg to mm U~UIX and 
t(onal 12 h, It wax then red a RInUlI v 

e 6 white solid, which was filtered, 

3 I. The total yield was 225 mg (42.5% 1. 

Mtdd A. To a solution d frctns-1 Pt( Me) ( PPh&Cl 1 
( I74 mg, 0.227 mmol ) in CH$& ( 20 ml) at mm tanper- 
E1(11re was ad&d II 0.46 M solution BP AgBF~ in acetone (0.54 
ml. 0.250 mmol). After it had n stirred for I h, the sus- 

ion was lilteti off to remove Agel. and the solution 
taken to dryness under reduced pressure to give a white 

solid of the solvento complex rrrms-( Pt( Me) ( PPhJ)l- 
(solvI]lBFJ (solv CH$‘& 1. It was dissolved in benzene 
(20 ml ) and eated at O’C with p-tolylacetylene (0.036 ml, 
0.34 mmol) imd an excess of HOCHECHJ ( 1.02 ml, 2.7 
mmol b. After I h stirring at WC and 30 min at room temper- 
ature, the reaction mixture was taken to dryness. On treating 



with Et20 a white solid formed, which was filtered off. 
washed with n-pentane (3 X 5 ml ) and dried under vacuum. 
Yield 207 mg (82.8%). M.p. It%--166°C. And. Calc. for 
C&‘,OP$‘tIBFJ: C, 5 I .95; H, 4.18. Found: C, 50.89; H, 
4.01%.IR(Nujo1mull~:u(C-0) 1280(m)cm-‘.‘HNMR 
( 6, CDQ): -0.13 It. 3H, CHj, ‘J( HPt) 45.3, ‘J( HP) 8.61, 
2.33 [s, 3H,CH,(~tolyl) j, 3.00 [t,2H,CHJ,‘J(HH) 5.71, 
3.49 [s, 2H, CI&f.n-tolyl) 1, 4.99 [t, 2H, 0CH2, ‘J(HH) 
5.71. “P{‘H} NMR (8, CDQ): 24.20 [s, ‘J(PPt) 29071. 
On the basis of NMR data, also complex 2 prepared by this 
method was revealed to be impure due to Ehe carbonyl 
complexrrans-[Pt(Me)(CO)(PPh,r,l[BF,] (-5%) (see 
Section 3). 

Me@d B. The procedure is similar to that reported for 1 
starting from trams-(Pt(Me) (C=C(p-tolyl)) ( PPhX)?] ( 15 I 
mg,0.178mmo1),0.0l5ml(0.196mmol) ofa7.2Methereul 
solution of HBF, and an excess of HOCH2CH21 (2.27 ml, 
6.0 mmol). After stirring for I h at 0°C and 12 h at room 
temperature, the solution was taken to dryness to give a brown 
oil which, upon treatment with Et,O. gave a white solid. It 
was filtered off, washed with n-pentane (3 X 5 ml) and dried 
under vacuum. On the basis of NMR data, also complex 2 
prepared by this method was revealed to be impure due to 
the carbonyl complex trclns-[ Pt( Me) (CO) ( PPh,I) ?] [BP”,] 
( w 5%) ( see Section 3 1. The total yield was 9S mg (48. I % 1. 

hfdd A. The procedure is similar to those reported for 1 
and 2. To a solution of tr-uns- [ Pt ( Me) ( PPh~\) ?CI 1 ( IS6 mg, 
0.204 mmol) in CHJ& (20 nil) nt room temperature 
ww added a 0.46 M solution at’ AgUF.’ in acetone ( 0.47 ml, 
O.220 mmul 1. After it was stirred for I h, the suspension was 
liltcred off to remove A#!I. and the solution was taken to 
dryness under reduced pressure to give a white solid of 
the solvents complex ft~t~- I Pt ( Me) ( PPh I) ?( solv I 1 I BP_‘] 

CH&,&), It was dissolved in benzene ( 20 ml ) and 
at 0°C with p-tolylecct ylsne (0,029 ml, 0.28 mmol) 

and an excess of HOCH~CH@H (0.141 ml, 2.04 mmol), 
After I5 min at 0°C. the reaction mixture was warmed to 
room temperature, and stirred for I h. The solution was 
reduced to a small volume and, on treating with Et,O, a pale 
yellow solid formed, which was filtered off, washed with n- 
pentane (3 X 5 ml) and dried under vacuum. Yield I4 I mg 
(6riQ). M-p. 156-157°C. Arrrtl. Calc. for Cl,H.,&J&PtBFJ: 
C, 57.67; H, I 74. Found: C, 57.25; H. 4.56%, IR (Nujol 
mull):v(OH)3535(m).u(C-0) 128O(m)cm ‘.‘HNMR 
(&CDCI,\): -0.16 [t,3H,CH,,‘J(HPt)44.9.‘.&HP) 8.41, 
2.34 Is,3H,CHl(p-tolyl)],3.14 It, IH,OH, ‘J(HH) 6.41, 
3.28 [se 2N. Cll,(p-tolyl) ],3.79 1 m, 2H, CH@H] ,4.88 [m, 

COCH:,]. .P’P{‘H) NMR (B, CDCI:,): 24.43 [s, 
‘J( PB) 29261, On the basis of NMR data, also complex 3 
prepared by this method was revealed to be impure due to 
the carbonyl complex trurrs-[Pt(Me)(CO) (PPh~),] [ BF,] 
( -5%) (see Section 3). 

1Merhod B. The procedure is similar to those repori@d for 
1 and 2 starting from truns-[Pt(Me)(C~(~tolyl))- 
(PPh3)J (144 mg, 0.169 mmol), 0.026 ml (0.186 mmoI) 
of a 7.2 M ethereal solution of HBFJ and an excess of 
HOCHJH#H (0.42 ml, 6.0 mmol). After stirring for 1 h 
at 0°C and 12 h at room temperature, the solution was taken 
to dryness to give <an oil which, upon treatment with Et@, 
gave a white solid, which was filtered off, washed with n- 
pentane (3 X 5 ml) and dried under vacuum. Yield 55 mg 
(32.6%). 

2.3.4. Trans-[PtlMe)(PPhs}z(CO)~iBFJ] 
To a solution of rrans-[Pt(Me)(PPh3),C1] ( 197 mg, 

0.254 mmol) in CHJII-, (20 ml) at room temperature 
was added a 0.46 M solution of AgBF, in acetone (0.58 ml, 
0.270 mmol) . After it had been stirred for I h, the suspension 
was filtered off to remove AgCI, and the solution was taken 
to dryness under reduced pressure to give a white solid of 
the solvent0 complex mm-[ Pt( Me) ( PPhJ) ?( solv) ] [ SF4 j 
(solv =CH2C12). It was dissolved in CH2CIz ( 100 ml) and 
treated overnight at room temperature with CO at 1 atm. Then 
the solution was concentrated to reduced volume (5 ml) and 
by adding n-pentane a whitish compound precipitated. Yield 
60% (I31 mg). IR (Nujol mull): v(C0) 2097 (m) cm--‘. 
‘H NMR (6, CDCIJ): 0.47 [t, 3H, CHj, ‘J(HPt) 61.03, 
‘J(HP) 8.4). “P{‘H) NMR (6, CDC1.q): 21.71 [s, ‘J(PPt) 
26241. 

‘PO n solution of trctns-[ I%( Me) ( C( QCHFH&I KHz- 
(p-tolyl))(PPll,)~~[RF.,] (74 Ill& 073 mmsl) in THF at 
room temperature, an excess of NEt 4 (0.101 ml. 0.726mmol) 
wus added, The solution turned yellow. After 3 h the solution 
was taken to dryness. The solid residue was treated with 
CH$l? and the solution filtered off, The product formed was 
reprecipituted with Et@/pentane. The solid was filtered of 
washed with pcntane and dried u~rder vacuum. Yield: 45 m 
( 6?% ). M.p. I87- 189°C dec. Anal. Calc. i’orC,lnHr.XZIC)P~R: 
C, 61.97; H, 4.88. Found: C. 60.92; H, 4.75% IR (Nujol 
mull): II 3535 (m). v(C-0) l26Scm ‘. ‘HNMR (13, 
CDC13):Zisomer: -0.56 It, 3H,CMq, ‘J(HPt) 46.9, ‘&HP) 
6.41, 2.24 [s. 3H, CH,,(p-tolyl) .:/I 5.45 is, IH. 
tolyl), jJ(HPt) 47.01. 3.1 [m, 4H, OCHICH+Zl]. .“P(‘H) 
NMR ( 8, CDC19): 26.55 (s, ‘J( PPt) 32441; E isomer 
( - 10%): 6 2.16 Is, 3H, CHt(p-tolyl)]. 4.91 Is, IN. 
=CH(p-tolyl) ppm, ‘,I( HPt) 24. I Hz], 3.72 and 2.55 Im, 
4H, OCHJCH$I 1). 3’P{‘El) NMR (6. CDClq,: 22.78 
1 s, ‘J(PPt) 31241. 

2.d.6. Dqm)ionution qf 1, 2 und .3 
The reaction of 1 with NEt, was followed by ‘H,and 

“P{ ‘H) NMR at room temperature. In an NMR tube under 
nitrogen containing I (30 mg, 0.028 mmol) in CDCI, ((I.5 
ml ) was added NEt, (4.2 pl, 0.030 mmol 1. The ‘H and “P 
NMR spectra showed immediately the following resonances. 
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which were attributed to the vinyl derivative rrans- 
[Pt(Me)(C!(CCH,CH,Br)=CH(p-tolyl))(PPh,),l; Ziso- 
merz -0.U [t, 3H, CHJ, ‘JJ(HPt) 50.2, “J(HP) 641,545 
[s, lH, =CH, sJ(HE’t) 44.81, 2.26 [s, 3H, CH,(pto]yl)l, 
3.00 and 2.87 [m, 4H, 0CH1CH2Brl. 3’P{ ‘HI NMR ( 6, 
CDCI,) : 2’5.9 [s, ‘J( PR) 32431. The signals corresponding 
to the E isomer could not be assigned. 

The reaction of 2 with NEt, was also followed by ‘H and 
31P(‘H) NMR at room mmpemture. In an NMR tube under 
nitrogen containing 2 (30 mg, 0.027 mmol) in CDC& (0.5 

NEt3 (42 pLO.030 mmol). ‘he ‘H and “P 
showed immediately the following resonances, 

the vinyl derivative tmns- 
H(p-tolyl) HPPh,),]; Z iso- 

3H,CHJ, zJ(HPt) 46.9, “J(W) 6.4],5.55 
(HP0 45.31, 2.29 [s, 3H, CH,(p-tolyl)], 
m, 4H, OCHzCHzI]. “P{‘H} NMR (6, 

CDCla): 26.95 [s+ ‘J(PPt) 32461; E isomer ( * 10%): the 
corresponding signals could not be safely assigned. 

The reaction of 3 with n-BuLi was followed by ‘H and 
temperature. In an NMR tube under 
49 mg, 0.049 mmd) in CDt& (0-S 

1 (c1.03 1 ml of a 1.6 M n-hcxanc solu- 

resonances, whit 

43 It, %H, CH’, ‘J( HP0 48.2, 
~J~H~)~~.2],2.24ts,3H. 
HaCHsO] ,4.87 [ t, 1 H, OH, 

11 ZI 1 [F-W, which is likely goner- 
bond bt+@thing, promoted by Pt( 11). nf the 
in the pm=@ of traces of H&I ( see further), 

knzcnc. RT. 6 h I 

X = Br (I). I(2). OH (3) : R =prolyl 

Scheme 2. 

Complexes 1-3 show in their ‘H NMR spectra the CHSR 
protons in the range 3.28-3.49 ppm as singlets. The -OCH?- 
protons appear as triplets (except for 1 which is a multiplet) 
in the range 4.88-5.00 ppm due to coupling with the adjacent 
methylene protons. The -CH3X protons appear also as triplets 
in the range 3. 3.79 ppm, due to coupling with the OCH, 
protons. All the above signals have been assigned on the basis 
of homonuclear decoupling experiments and by comparison 
with the spectra reported for similar compounds derived by 
reaction of 2-chloroethanol [ 2). The triplet resonance of the 
Pt( II )-roordinateol CH, group in the ‘H NMR and the singlet 
resonance for the PPh:’ ligands in the “P NMR spectra con- 
firm the rtwt~ geometry of these complexes. 

of 13, a medium 3 
to ti#S=O) of the 

with this type oft& 
compleaes of Pt( II) 

either by i~m~tizati~n of the terminal al 
by an unsaturated metal s ties I IO]. in the present case 
tmrts-[R(Me)(PPh,),(s ] [ SF4 ], or by protomation of 
the &carbon of the acetylide by HBF, [ la,b]. Altho 

transition metal centers I ia\,bJ. ~~~ti~~l and reactivity 
studies have shown that the gl=carbon atom of the vinylidene 
is electrophilic, while an increased electron density is located 

+ II% 



fl’h, R + 
c CHr-I;I=C=C’ IX I 

\ 
PPh> CH2CH20H 1 

R = /mlyl: X = Br. I 

Scheme 4. 

at the g-carbon atom [ 11. This would explain in Scheme 3 
(route ( a) ) the nucleophilic attack by the hydroxy function 
at the a-carbon atom followed by proton transfer at the 
nucleophilic P-carbon. 

There was no evidence of the formation of cyclic oxycar- 
beneeomplexes by ring closure of the uucleophilic vinylidene 
P-carbon atom on the CH2X moiety (route ( b) ) . These reac- 
tions could be facilitated in the case of the haloalcohols 
HOCH2CHzX (X = Br. I). which have, on the basis of C-X 
bond distances [C-Cl ( 176.7 pm) <C-Br ( 193.7 pm) < 
C-1(213Spm)]andbondenergy(C-CI(35lkJmol-I)> 
C-9r ( 293 kJ mol._ ’ ) > C-I ( 234 kJ mol - ’ ) ] considerations 
for alkyl halides in the gas phase [ I I 1, a more easily displaced 
X‘~ compared to Cl in 2-chloroethanol, 

In the case of the reactions of the acctylide rrctr~[ PI ( Me I- 
( -1oly1) (P&),] with HOCHzCHzX (X = I3r. I ), 
c ut in the absence of HEW.,, there was also no evidence 
of side reaction pathways involving the CH,-X group either 
at the metal center via an oxidative addition process to form 
I%( IV) derivatives (Srhen~r 4. route (a) ), which is known 
to occur l’or Pt( II) [ 121, or an clectrophilic WK+ at the 
~-carbon atam of the acctylide la yield ii vinylidcne species 
( yuule (h) 1. an otherwise reponcd to occur Ibr certnin 
Ru-uectylidc usn~plcxss with alkyl iodidcs I 10 1, 

The luck ofthis typeofrcuctivity by tmrw( Bt( Me) (C 
p-tolyl I( PI%) 3] indicates a poor nucleophilic chrrracte 
both the metal center und the p-curbon atom of the iretylidc. 
This feature is further supported by the fuct thut ulso in the 
eurbcne complexes I-3 the CH?X moiety of the carbenc 
ligund, ulthough in II favorable position, does not interact 
with the Pt(ll) center via an intramolecular oxiclative 
addition. 

The involvement of an electrophilic vinylidene interme- 
diate in the synthesis of complexes 1-3 can also explain the 
parallel formation of small amounts ! - 5%) based on the 
integration ratios of the methyl resonances in the proton NMR 
spectra ) of the earbonyl derivative mm- [ PI ( Me ) ( CO I- 
( PPh, j2] [ BF4] [ 131. In kt, this Intter complex might be 
originated by attack of water on the intermediate vinylidene 

Q give an tInstable hydroxycarbene species 
(OH)-C&(R) [ 141, which eventually 

rearranges to the carborryl derivative. similarly to what was 
recently found by Bianchini et al. in the formation of 
the carbonyl complex nter-[ (PNP)RuCI(CH#h)(CO) I 
( PNP = CH3CH2CHaN( CH2CHzPPh-,) 2 1 [ 15 I from the 

reaction of I-alkynes with water. Further studiesof the Pt( II) 
systems are underway. 

Complexes I-3 are stable in the solid state and in solution 
but react with bases forming the corresponding vinyl deriv- 
atives. In the case of the chloroethoxy+ubene complex 
the vinyl product rrans- [ Pt( Me) {C( OCH,CH$I)=CH- 
(p-tolyI)}(PPh,),] wasisolated (Eq. (2)). 

pi% CH,R 

CH -& - 1 TW. RT 

’ I pphl ‘OCH~CH~CI 

IBF;, - 
+BLw. -BawlI- 

The product is obtained also by using KOH and n-BuLi as 
the bases. In all cases the formation of the =CH moiety is 
well evidenced in the ‘H NMR spectra which show the meth- 
ine signal at about 5 ppm Hanked by “?t satellites (-‘J( HPt) 
-45 Hz for the 2 isomer having the Pt and H groups truns 
to each other and * 24 Hz for the E isomer). It is noteworthy 
that both E and 2 isomers are formed in different ratios [ 161. 
The 2 isomers are identified on the basis of the higher value 
of the ‘J( HI%) coupling constant with “?t (see Section 2 1. 
The ‘H NMR spectra show that in 2 h the corresponding 
signals of the bromo- and iodo-vinyl derivatives truns- 
[ Pt(Me)(C(~H,CH,Br)~CH(p-talyl)}(P~,)?] and trultss- 
[Pt(Me)~C(BCH,CH31)~CH(~~tolyl))(Pl)h~)2] disap- 
pear indicating reurrangemsnt processes to still uncharacter- 
iced mixtures of products. 

It is noteworthy that in the case 01’ 3 no intramolcculnr 
rrnction is observed of the free -OH group with the electra= 
philic sarbene c:rrban. which would cxpc~l to form EI live= 
membered diexy heteroeycle t Scheme 5 1. 

Although this nuctian could bc fucilituted by u bnsc. it is 
observed rhut uddition of oncequivolcntofu- 
deprotonates the methylens graup (r to the sarba~c %&or9 

rather than the hydroxyl proton with the formation of the 
neutral bu-alkoxyalftenyl ( vinyl ether) derivative (see See- 
(ion 2 ) . 

II 
I’l’hr b-R 
I I/ 



R.A,M. thanks MURST and CNR (CNRIJNICT cooper- 
ation progmm) for financial support. 

111 (a) M.I. Bruce and A.G. Swiacer. Adv. Grganomet. Chem.. 22 
(1983) 59; (b) M.1. Bntce. Chern. Rev., 91 (1991) 197; (c) H.H. 
Chisholm and H.C. Cl& Act. Chem. Ren.. 6 ( 1973) 202. 

[2] U. BeUuco. R. Bert&, R.A. Michelin. M. Mozzon, F. Bentiolto. G. 
Bombieri and R.J. Angeliii, lnorg. Chim, Acta, 240 ( 1995) 567. 

[Jj R.A. Mfchektt. M. Mozzott, B. Vi&to, R. Bettani, F. Benetollo. G. 
Bombieri and R.J. Angelici. Ckgtnome@ics. 15 ( 1996) 4096. 

141 R.A. Michelin, M. Mozzott, B. Via&to. R. Bet?ani, G. Bandoli and 
R.J. Angelici s, 17 (19!M) 1220. 

151 (a) R.A. Mic o. D. Braga, P. Sabatino and R.J. Anp- 
lki, Inor& Chem,, 27 ( 1988) 85; (b) R.A. Michelin, L. Zanotto. D. 
Bmp, P. Sabatino and R.J. Angelici. Inoqg. Chem., 27 ( 1988) 93: 
(c) R, Btiatti. M. Mozzon and R.A. Michelitt, Inorg. Chem.. 27 
( 19%) ?Wk (d) R. Bert&, M. Mozzon. F. Benetollo. 0. Bomb&i 
and R-A. Michelin, J. Chcttt. Sot., D&on Trans., (1990) 1197; (e) 
R. Bettnni, M. Mozaott, R.A. Miche , Benemk. 0, Bombiixi, 
T,J, Cttstilho and 8.1.1, Potnbeim 1 Chim, Acta 189 (19Ql) 
175: (f) 0, Bolhtco. 8.8. Michelin, 8. Ros. R. Beflani, G, Facchin, 

I61 

I71 

ISI 

191 
[lOI 

ill1 

[121 

M. Mozzon and L. Zanotto. Inorg. Chim. Acta, 198-200 ( 1992 ) 883, 
and Rcfs. therein. 
(a) H. Motschi and R.J. Angelici, Grganometallics. I ( 1982) 343; 
(b) L. Zanotto, R. Bettani and R.A. Michelin, Inorg. Chem.. 29 
( 1990) 3265. 
R.A. Michelin. M. Mouon and R. Bertani, Coord. Chem. Rev.. 147 
( 19%) 299. 

D.D. Perrin. W.LF. Annarego and D.R.Perrin. Purification of Labo- 
ratory Chemicals, Pergamott, Oxford, 1980. 
H.C. Clarkand L. E. Manzer, J. Grganomet. Chem.. 175 ( 1973) 411. 
(a) J. Silvestre and R. Hoffmann. Helv. Chim. Acta, 68 ( 1985) 1461; 
(b) H. Werner, Angew. Chem., Int. Ed. En@.. 29 ( 1990) 1077. 
R.D. Chambers and S.R. James, in J.F. Stoddatt (Ed.), Comprehen- 
sive Grganic Chemistry. Vol. 1, Pergamon. Oxford, 1979. Ch. 3, p. 
525. 

(a) U. Belhtco, Grganometallic and Coordination Chemistry of Plut- 
inum. Academic Pt~ss. London, 1974; (b) J.P. Collmun and L.S. 
Hegedus. Principles and Applications of Brganotmnsition Metal 
Chemistry, University Science Books. Mill Valley. CA, 19811. 
C. Eabotn. K.J. Gdell and A. Pidcock, 1. Chem. SIX.. D&on Trans., 
(19791 134. 

W.E. Buhro. A. Wang, J.H. Merrfield, G.-Y. Lin, AC Constableand 
LA. Gladysz, Grganometallics, 2 ( 1983) 185. 
6. Bianchini. J.A. Casatzs. M. Pctuzzini, A. Romerosa and F. &urn- 
biai, J. Am. Chem, Sot.. I18 ( PM) 4585. 

G. Bandoh. P.A. Caputo, F-P. Intini, M.F. Sivo and G. Natilc. 3. Am. 
Chem. Sot.. t 19 I 1997, lO370. 


