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Abstract

The cationic solvento species trans-[ Pt(Me) (PPh;).(solv) [ BF,] (solv = CH,Cl., Et,0) reacts with 1.5 equiv. of p-tolylacetylene in the
presence of a 10-fold excess of the hydroxylated compounds HOCH,CH:X (X = Br, I, OH) to give the corresponding (alkoxy)alkyl carbene
complexes trans-[ Pt{ Me ) {=C(OCH,CH.X)CH,(p-tolyl) }(PPh,),} [BF,} (1-3). Complexes 1-3 were also obtained by reaction of the
acetylide complex trans-[ Pt{Me) (C=CR) (PPhy) 2] (R =p-tolyl) in the presence of | equiv, of HBF, with an excess of HOCH;CH,X. The
carbene complex trans-[ Pt(Me) {=C(OCH,CH,ClYCH,R}(PPh;) ][ BF,] (R =p-tolyl) can be readily deprotonated by NEt; to afford the
vinyl complex trans-[ Pt(Me) {C(OCH;CH,Cl1)==CH(R) }(PPh,),] (4). A similar behavior is observed also for 1-3 when treated with a

base, © 1998 Elsevier Science S.A. All rights reserved.
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1. Introduction

Terminal alkynes (R-C=C-H) and alkynyl (R-
C=C:' ') ligands coordinated 10 electron-withdrawing tran-
sition metal centers (L, M), e.g. in medium to high oxidation
state, react with protic nucleophiles such as alcohols R'OH
to give (alkoxy)alkyl carbene complexes of he type
[L.M{=C(OR')CH:R}] [I].

We have been recently interested [ 2-4] in the reactions of
Pt(11)-alkyne and -alkynyl complexcs with 2-chloroethanol,
HOCH,CH,C], and oxirane, OCH.CH,, which have been
previously shown to undergo cycloaddition reactions to other
isoelectronic unsaturated ligands such as isocyanides [5}],
carbonyls {6] and nitriles 7] to form C- or N-coordinated
heteracycles. On the other hand, as summarized in Scheme
1, the reactions with HOCH,CH,Cl of cationic solvento spe-
cies of the type trans-[Pt(Me) (PPh,),(solv) ] [BE,] in the
presence of l-alkynes or the acetylides trans-[Pt(Me)-
(C=CR)(PPh,),] in the presence of a strong acid such as
HBF,, afford (alkoxy )alkyl carbene complexes [2] with no
evidence of formation of cyclic carbenes.
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However, similar reactions with oxirane (Scheme 1) lead
to oxacyclopentilydene complexes [3]. The nature of the
reaction products has suggested that all these rcactions might
proceed through the ntermediacy of a vinylidene species.
Pt(11)=C=C(H)R, which has never been isolated for Pt(Il),
but its occurrence has been proved for other transition metal
centers [11].

The reactions of the cationic solvento Pt(11) species with
R-C=C-H and HOCH,CH,CI are strongly influenced by the
electronic properties of the Pt-atkyl ligand as observed for
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those involving the trifluoromethyl complex trans-
[Pt(CF,) (PPh,),(solv) ] [BF,] and 1-alkynes in the pres-
ence of 2-chloroethanol which proceed differently from those
of the parent CH, derivatives, since B-alkoxyalkenyl (vinyl
ether) complexes are formed [4], together with a concomi-
tant CF, to CO conversion (Eq. (1)).

R
o RCeCH, PP hé-ocu:cuza] "
CFye BtemsOlV [ (BFy) e —Pt—C {BFy)
[ 1 HOCH:CH:CI
PP, s

n

In this latter case, the more electrophilic nature of the
solvento cationic species due to the presencs of a strong
electron-withdrawing trifluoromethyl group would stabilize
a m-alkyne intermediate rather than a vinylidene, which
would explain the observed reaction products.

The variety of reactions described in Scheme | and Eq.
(1), led us to explore and extend the chemistry of Pt(11)~
alkyne and -alkynyl complexes with hydroxylated com-
pounds of the type HOCH,CH,X (X =Br, I, OH) and also
to investigate the reactions of the derived carbene complexes
with bases,

2. Experimental
2.1, General procedures

All reactions were carried out under an N, atmosphere,
THF and CH,Cl, were purified according to standard proce-
dures [B]. All the other solvents were of reagent grade and
used without further purification, IR spectra were taken on
a Perkin-Elmer 983 spectrophotometer (abbreviations:
s =sirong, m=medium). Proton and phosphorus-31 NMR
spectra were obtained on a Bruker AC-200 spectrometer, 'H
NMR shifts were recorded relative to residual 'H resonance
in the deuterated solvent: CDCl,, §7.23; the “P{'H} chem-
ical shifts are referenced to external 85% H,PO, with down-
field values taken as positive, in all the NMR spectra J are in
Hz; abbreviations used: s = singlet, t =triplet, m = multiplet,
br=broad. The elemental analyses were performed by the
Department of Analytical, Inorganic and Organometallic
Chemistry of the University of Padua. The melting points
were taken on a hot plate apparatus and are uncorrected.

2.2, Starting compounds

The complexes trans-| Pt(Me)CI(PPh,),] 9], trans-
[PY(Me)(C=C(p-tolyl) ) (PPh,),} [2] and trans-|Pt-
(Me) {=C(OCH,CH,Cl)CH,(p-tolyl) }(PPh,) .} { BF,] [2)
were prepared according to literature procedures. p-Tolyl-
acetylene and the compounds HOCH,CH,X (X =Br. I, OH)
were commercially available products and used as received.

2.3. Synthesis of the complexes

2.3.1. Trans-[Pt{Me){=C(OCH ,CH,Br)CH.(p-tolyl) }-
(PPh;)][BF,] (1)

Methed A. To a solution of trans-{Pt(Me) (PPh,),Cl]
(174 mg, 0.227 mmol) in CHCl, (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 AgCl, and the solution was taken
to dryness under reduced pressure to give a white solid of
the solvento complex trans-[ Pt(Me) (PPh;).(solv) ] [BF,]
(solv =CH,Cl,). It was dissolved in benzene (20 ml) and
treated at 0°C with p-tolylacetylene (0.036 ml, 0.34 mmol)
and an excess of HOCH,CH,Br (0.6 ml, 2.7 mmol). After |
h stitring, the reaction mixture was left to reach room tem-
perature and then stirred for an additional 6 h. The solution
was then reduced to a small volume (5 ml) and treated with
Et,O to give a white solid, which was filtered off and dried
under vacuum. Yield 193 mg (80%). M.p. 153-155°C dec.
Anal. Cale. for C , H,,OP.PtBrBF,: C, 54.25; H, 4.36. Found:
C, 53.83; H, 401%. IR (Nujol mull): »(C-0) 1280 (m)
em”!. '"H NMR (8, CDCl,): —0.13 [t, 3H, CH,, “J(HPt)
45.2, *JJ(HP) 8.6], 2.33 [s, 3H, CH,(p-tolyl) ], 3.28 [t, 2H,
CH,Br, *J(HE) 4.5, 3.48 [s, 2H, CH.(p-tolyl) ], 5.00 [m,
2H, OCH,}. "'P{'H} NMR (&, CDCl,): 24.15 [s, 'J(PPt)
2902]. On the basis of the P NMR data, complex 1 was
revealed to be impure due to the carbonyl complex trans-
[Pt(Me) (PPh,)2(CO) ] [BF,] ( ~5%).

Methad B, To a solution of the acetylide complex trans-
[Pt(Me) (CzC(p-tolyl) ) (PPh,).] (422 mg, 0.498 mmol)
in benzene (20 ml) st 0°C, were added 0.07 ml (0.55 mmol)
of a 7.2 M ethereal solution of HBF, and an excess of
HOCH,CH,Br (0.4 ml, 6.0 mmol). After stirring for | h, the
solution was warmed up to room temperature and stirred for
an additional 12 h, It was then reduced to a small volume and
treated with Et,O to give a white solid, which was filtered,
washed with n-pentane (3 X S ml) and dried under vacuum.
On the basis of spectral data, complex 1 prepared by method
B was revealed to be impure due to the carbonyl complex
trans-{ Pt(Me) (CO) (PPh,). ] [BF,] (~2%) (see Section
3). The total yield was 225 mg (42.5%).

2.3.2, Trans-[ P Me){==C(OCH,CH ,)CH.p-tolyl) }-
(PPh,),){BF,] (2)

Method A. To a solution of trans-[Pi(Me)(PPh,),Cl]
(174 mg, 0.227 mmol) in CH,Cl, (20 m!) at room temper-
ature was added a 0.46 M solution of AgBF, in acetone (0.54
ml, 0.250 mmol). After it had been siirred for 1 h, the sus-
pension was filtered off to remove AgCl, and the solution
was taken to dryness under reduced pressure to give a white
solid of the solvento complex trans-|Pt(Me)(PPh,),-
(solv) 1 [BF,] (solv=CH,Cl,). It was dissolved in benzene
(20 ml) and treated at 0°C with p-tolylacetylene (0.036 ml,
0.34 mmol) and an excess of HOCH,CH,I (1.02 ml, 2.7
mmol). After | h stirring at 0°C and 30 min at room temper-
ature, the reaction mixture was taken to dryness. On treating
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with Et,0 a white solid formed, which was filtered off,
washed with n-pentane (3 X5 ml) and dried under vacuum.
Yield 207 mg (82.8%). M.p. 164-166°C. Anal. Calc. for
C,:H,.OP,PtIBF,: C, 51.95; H, 4.18. Found: C, 50.89; H,
4.01%. IR (Nujol mull): »(C-0) 1280 (m) cm ™ '.'"HNMR
(5,CDCl;): ~0.13 [t.3H, CH,, *J(HPt) 45.3, *J(HP) 8.6],
2.33 [s, 3H, CH,(»-tolyl) j, 3.00 [t, 2H, CH.{, *J(HH) 5.7],
3.49 (s, 2H, CH.(n-tolyl)], 4.99 [t, 2H, OCH,, *J(HH)
5.71. *'P{'H} NMR (8, CDCl,): 24.20 [s, "J(PPt) 2907].
On the basis of NMR data, also complex 2 prepared by this
method was revealed to be impure due to the carbonyl
complex trans-{Pt(Me) (CO) (PPh, .} [BF,] ( ~5%) (see
Section 3).

Method B. The procedure is similar to that reported for 1
starting from trans-( Pt(Me) (C=C(p-tolyl) ) (PPh;).] (151
mg, 0.178 mmol ), 0.015 ml (0.196 mmol) of a 7.2 M ethereal
solution of HBF, and an excess of HOCH,CH,I (2.27 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 abrown
oil which, upon treatment with Et,0, gave a white solid. It
was filtered off, washed with n-pentane (3 X5 ml) and dried
under vacuum. On the basis of NMR data, also complex 2
prepared by this method was revealed to be impur: due to
the carbonyl compiex trans-{Pt(Me){CO) (PPh,).] [ BF,]
( ~5%) (see Section 3). The total yield was 95 mg (48.1%).

2.3.3. Trans-[PiMe){=C(OCH,CH,OH)CH(p-tolyl)}-
(PPh.);){BF,](3)

Method A. The procedure is similar to those reported for 1
and 2. To a solution of trans-| Pt(Me) (PPh,),C1] (156 mg,
0.204 mmol) in CH,Cl. (20 ml) at room temperature
was added a 0.46 M solution of AgBF, in acetone (0.47 ml,
0.220 mmol). After it was stirred for 1 h, the suspension was
filtered off' 10 remove AgCl, and the solution was tuken to
dryness under reduced pressure to give a white solid of
the solvento complex trans-| Pt{Me) (PPh,),(solv) ][ BF,]
(solv=CH,Cl,). It was dissolved in benzene (20 mi) and
treated at 0°C with p-tolylacetylene (0.029 ml, 0.28 mmol)
and an excess of HOCH,CH,OH (0.141 ml, 2.04 mmol).
After 15 min at 0°C, the reaction mixture was warmed to
room temperature, and stirred for 1 h. The solution was
reduced to a small volume and, on treating with Et,0, a pale
yellow solid formed, which was filtered off, washed with n-
pentane (3X 5 ml) and dried under vacuum. Yield 141 mg
(65%). M.p. 156-157°C. Anal. Calc. for C,\H,,P,0,PIBF,:
C, §7.67; H,  74. Found: C, 57.25; H, 4.56%. IR (Nujol
mull): »(OH) 3535 (m), »(C-0) 1280 (m) cin " '.'"HNMR
(8,CDCL,): —0.16 [t, 3H, CH,, *J(HPt) 44.9, 'J(HP) 8.4],
2.34 (s, 3H, CH,(p-tolyl) {, 3.14 (¢, IH, OH, *J(HH) 6.4],
3.28 [s, 2H, CH,(p-tolyl) ], 3.79 [m, 2H, CH,OH],4.88 [ m,
2H, =COCH,}. "P{'H} NMR (8, CDCl,): 2443 [s,
1J(PPU) 2926]. On the basis of NMR data, also complex 3
prepared by this method was revealed to be impure due to
the carbonyl complex trans-[Pt(Me)(CO) (PPh;),] [BF,]
( ~5%) (see Section 3).

Method B. The procedure is similar to those reported for
1 and 2 stating from trans-[Pt(Me)(C=C(p-tolyl))-
(PPh,).] (144 mg, 0.169 mmol), 0.026 m! (0.186 mmol)
of a 7.2 M ethereal solution of HBF, and an excess of
HOCH.CH,OH (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,Q,
gave a white solid, which was filtered off, washed with n-
pentane (3X35 ml) and dried under vacuum. Yield 55 mg
(32.6%).

2.3.4. Trans-[Pi(Me)(PPh;),(CO)][BF,]

To a solution of rrans-[Pt(Me)(PPh;).Cl} (197 mg,
0.254 mmol) in CH,Cl, (20 ml) at room temperature
was added a 0.46 M solution of AgBF, in acetone (0.58 mi,
0.270 mmol). After it had been stirred for 1 h, the suspension
was filtered off to remove AgCl, and the solution was taken
to dryness under reduced pressure to give a white solid of
the solvento complex trans-{ Pt(Me) (PPh;).(solv) ][ BF,]j
(solv =CH.Cl,). It was dissolved in CH,Cl, (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

&NOL €121 ma) TR (Nnial mallle 2/ 0 MN0T (o) A1
AUV N 7BN O ey | ‘“5" 45N \l‘\-l_'\ll ULl ),y AT ) &UZ T (111} i .

'‘H NMR (8, CDCl;): 047 (t, 3H, CH,, *J(HPt) 61.03,
*J(HP) 8.4]. “P{'H} NMR (3, CDCl,): 21.7] [s, 'J(PP1)
2624].

2.3.5. Trans-[PiMe){C(OCH,CH,Cl)=CH(p-tolyi)}-
(PPh,).] (4)

To a solution of rrans-[ Pt{Me )} {=C( OCH-CH,CI)CH,-
(p-1olyl) }(PPh,),1[BFE,] (74 mg, 0.073 mmol) in THF at
room temperature, an excess of NEt, (0.101 ml, 0.726 mmol)
was added. The solution turned yellow. After 3 h the solution
was taken to dryness. The solid residue was treated with
CH,Cl, and the solution filtered off, The product formed was
reprecipitated with Et;O/pentane. The solid was filtered off,
washed with pentane and dried under vacuu. Yield: 45 mg
(67%). M.p. 187-189°C dec. Anal. Calc. for C,4H,:C1OP;Pt:
C, 61.97; H, 4.88. Found: C, 60.92; H, 4.75%. IR (Nujol
mull): »(OH) 3535 (m), »(C-0) 1265c¢m ' 'HNMR (8§,
CDCl,): Zisomer: —0.56 {t, 3H, CH,, *J(HPt) 46.9, J(HP)
6.4], 2.24 (s, 3H, CH,(p-tolyl) ', 5.45 [s, 1H, =CH(p-
tolyl), “J(HPt) 47.01, 3.1 {m, 4H, OCH,CH,Cl]. *'P{'H}
NMR (8, CDCly): 26.55 [s, "J(PPt) 3244]; E isomer
(~10%): 8 2.16 (s, 3H, CHi(p-tolyD) ], 4.91 [s, 1H.
=CH(p-tolyl) ppm, J(HPt) 24.1 Hz}. 3.72 and 2.55 [m,
4H, OCH.CH,Cl1). *'P{'11} NMR (8, CDCl,y): 22.78
[s, 'J(PPL) 31241,

2.3.6. Deprotonation of 1, 2 and 3

The reaction of 1 with NEt, was followed by 'H and
YP{'H} NMR at room temperature. In an NMR tube under
nitrogen containing 1 (30 mg, 0.028 mmol) in CDCl, (0.5
ml) was added NEt, (4.2 i, 0.030 mmol). The 'H and "'P
NMR spectra showed immediately the following resonances,



518 U. Belluco et al. / norganica Chimica Acta 275-276 (1998) 515-520

which were attributed to the vinyl derivative rrans-
[Pt(Me) {C(OCH,CH,Br)=CH(p-tolyl) }(PPh,),]: Z iso-
mer: —0.55 [t, 3H, CH,, >3}(HPY) 50.2, *J(HP) 6.4], 545
(s, 1H, =CH, *J(HPt) 44.8], 2.26 [s, 3H, CH;(p-tolyD ],
3.00 and 2.87 [m, 4H, OCH,CH,Br]. *'P{'H} NMR (4,
CDCl,}: 269 [s, 'J(PPt) 3243]. The signals corresponding
to the E isomer could not be assigned.

The reaction of 2 with NEt; was also followed by 'H and
Mp{'H} NMR at room temperature. In an NMR tube under
nitrogen containing 2 (30 mg. 0.027 mmol) in CDCl, (0.5
mil) was added NEt, (42 ul, 0.030 mmol). The 'H and *'P
NMR spectra showed immediately the following resonances,
which were assigned to the vinyl derivative rrans-
[Pt(Me) {C(OCH,CH,I)=CH(p-tolyl) {(PPh,).}; Z iso-
mer: 8 —0.51 [t, 3H, CH,, *J(HPY) 46.9, *J(HP) 6.4],5.55
[s. 1H, =CH, *J(HPt) 45.3], 2.29 s, 3H, CH,(p-tolyD) ],
3.02 and 2,63 [m, 4H, OCH.CH,I]. *'P{'H} NMR (9,
CDCl,): 26.95 [s, 'J(PPt) 3246); E isomer ( ~ 10%): the
corresponding signals could not be safely assigned.

The reaction of 3 with n-BuLi was followed by 'H and
Hp('H} NMR at room temperature. In an NMR tube under
nitrogen containing 3 (49 mg, 0.049 mmol) in CDCI, (0.5
ml) was added n-BuLi (0.031 ml of a 1.6 M n-hexane solu-
tion). The 'H and *'P NMR spectra showed immediately the
following resonances, which were attributed to the vinyl
derivative prans-[ Pt(Me) {C(OCH,CH.OH)=CH(p-tolyl) }-
(PPh,)»): Z isomer: 8 —0.43 [t, 3H, CH,, >J(HPY) 48.2,
V(HP) 6.4],5.54 s, 1H, =CH, J{HPt) 45.2],2.24 (s, 3H.
CH, (p-tolyl) ], 2.97 [m, 4H, OCH.CH.0), 4.87 {t, IH, OH,
J(HH) 7.0], “'P{'H)} NMR: 26.95 [s, 'J(PPt) 3246); E
isomer ( ~ 15%): 8 5.05 [br, 1H, =CH(p-tolyl) ], 2.41 [s,
3H, CH,(p-tolyl) ], 3.81 and 3.41 {m, 4H, OCH,CH,0).
YP{'H} NMR: 24.58 (s, 'J(PPt) 3156].

3. Results and discussion

3.1, Reactions of platinum(1l)=alkyne and —alkyny!
complexes with HOCH-CH,X (X = Br, I, OH)

The reactions of trans-[ Pt{Me){PPh,).(solv)]{BF,]
with a slight molar excess of p-tolylacetylene in benzene at
room temperature for 6 i1 in the presence of an excess of
HOCH,CH.X afford in good yield the corresponding
(alkoxy)alky! carbene complexes 1-3 as illustrated in
Scheme 2.

Complexes 1=3 can be alzo prepared, but in lower yield,
by reaction in banzene at room temperature for 12 h of trans-
[Pt{Me)(C=C-p-tolyl) (PPh,),] with ~ 10-fold excess of
HOCH,CH,X in the presence of a stoichiometric amount of
the strong acid HBE,. Both reactions are also accompanied
with the formation as a by-product of the carbony! derivative
trans-[Pt(Me) (CO)(PPh,),] [BF, ], which is likely gener-
ated by C=C bond breaking, promoted by Pt(ll), of the
alkynyl ligand in the presence of traces of H,O (see further).

II‘th 1. R-C=C-H
CHa— Pt—solv |(BF,) 2. HOCH,CH,X
i"Ph_a beazene, RT. 60 ’
II’Pha CHR
CHy~ :;z:c\ (BFy)
pph, OCH.CH.X
X =Br(1),1(2),OH (3) ; R = p-tolyl
CHy=Pi-C=CR 2 HOCH.CH;
. RT,12h
Ph, benzene
Scheme 2.

Complexes 1-3 show in their 'H NMR spectra the CH.R
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 -CH, X protons appear also as triplets
in the range 3.00-3.79 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
Pr(11)-coordinated CH, group in the 'H NMR and the singlet
resonance for the PPh; ligands in the *'P NMR spectra con-
firm the rrans geometry of these complexes.

In the nujol mull IR spectra of 1--3, a medium absorption
at ~ 1280 cm™' is assigned to #,,(C-0) of the carbene
ligand, also in analogy with this type of assignment for other
atkoxy(alkyl)carbene complexes of Pt(il) [2).

The formation of the (alkoxy )alky! carbene complexes 1-
3 is consistent with a mechanism involving the intermediacy
of a vinylidene species (Scheme 3), which could be gener-
ated either by isomerization of the terminal alkyne promoted
by an unsaturated metal species [10), in the present case
trans-[ Pt(Me) (PPh,).(solv) ] [BF,], or by protonation of
the B-carbon of the acetylide by HBF, [1ab]. Although
never detected for Pt(ID), a large number of vinylidene com-
plexes has been isolated or characterized for several other
transition metal centers { 1a,b]. Theoretical and reactivity
studies have shown that the a-carbon atom of the vinylidene
is electrophilic, while an increased electron density is located

- ,CI'I:R
! PN tranater at the [} ot mm(\(w“:(."__x
T
==
i
"()\,y\x

R

i w - lm-——q/j £ X
auckophilic attack a1 CH,X 0
by the fhcarbom atom

Scheme 3.
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PPhy
FPhs ta) | CHCH,OH
CHi=Pl=CsC-R + HOCHLCHNX 2w CH—= D —C=C-R
PP X irn,

th
t ’ PPh, R +
I4
- cH;—lr:c:c\ 1X)
PPh, CH.CH-OH

R=ptolyk X=Br. 1
Scheme 4.

at the B-carbon atom {1]. 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 B-carbon.

There was no evidence of the formation of cyclic oxycar-
bene complexes by ring closure of the nucleophilic vinylidene
[B-carbon atom on the CH,X moiety (route (b) ). These reac-
tions could be facilitated in the case of the haloalcohols
HOCH.CH.X (X =Br, 1), which have, on the basis of C-X
bond distances [C-Cl (176.7 pm) <C-Br (193.7 pm) <
C-1(213.5 pm) ] and bond energy {C-Cl (351 kJmol ') >
C-3r(293kImol ') >C-I(234kImol ') ) considerations
for alkyl halides in the gas phase | 1 | |, amore easily displaced
X compared to C1 ™ in 2-chlorocthanol.

In the case of the reactions of the acetylide rrans-[ Pt(Me)-
(C=C-p-tolyl) (PPh,).] with HOCH.CH.X (X=B8r, 1),
carried out in the absence of HBF,, there was alsonoevidence
of side reaction pathways involving the CH,-X group either
at the metal center via an oxidative addition process to form
Pt(IV) derivatives (Scheme 4, route (a) ), which is known
to occur for Pr(lD [12]. or an electrophilic attack at the
[B-carbon atom of the acetylide to vield a vinylidene species
{route (b)). as otherwise reported to occur for certain
Ru-acetylide complexes with alkyl iodides | lab].

The luck of this type of reaciivity by trans-| PtdMe ) (C=C-
p-tolyl) (PPh,), ] indicates a poor nucleophilic churacter for
both the metal center and the B-carbon atom of the acetylide.
This feature is further supported by the fact that also in the
carbene complexes 1-3 the CH.X moiety of the carbene
ligand, although in a favorable position, does not interact
with the Pt(Il) center via an intramolecular oxidative
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 carbonyl derivative trans-[Pt(Me)(CO)-
(PPh,),][BF,] [13]. In fact, this latter complex might be
originated by attack of water on the intermediate vinylidene
[ Pt]=C==C(H)R to give an unstable hydroxycarbene species
of the type [Pt]==C(OH)-CH,(R) [ 14], which eventually
rearranges to the carboayl derivative, similarly to what was
recently found by Bianchini et al. in the formation of
the carbonyl complex mer-[(PNP)RuCl{CH,Ph)(CO)]
(PNP=CH;CH,CH,N(CH,CH,PPh,),) [15} from the

reaction of 1-alkynes with water. Further studies of the Pt(1I)
systems are underway.

Complexes 1-3 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—carbene complex
the vinyl product trans-[Pt(Me){C(OCH,CH.Cl)=CH-
(p-toly!) }(PPh;).] was isolated (Eq. (2) ).

PPhy CH,R
| 4 THF.RT
CH:— Pt=C {BF;)

—
% o -
ll’Ph‘ OCH,CHC1 +Bue, ~Baselt

R
PPhy PRH, &
IJI/( H l'//cR
CHy—- Pt —C + CH:—T —C\
bon,  OCHLIC ppy, OCHLHCL
2 tmjor praduct) E (minor product)

Buse = NEt. n-Buta, KOH

(2)

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 flanked by '*Pt satellites (*J(HPt)
~45 Hz for the Z isomer having the Pt and H groups trans
to each other and ~ 24 Hz for the E isomer). It is noteworthy
that both E and Z isomers are formed in different ratios [ 16].
The Z isomers are identified on the basis of the higher value
of the *J(HPt) coupling constant with '**Pt (see Section 2).
The 'H NMR spectra show that in 2 h the corresponding
signals of the bromo- and iodo-vinyl derivatives trans-
[ Pt(Me) {C(OCH,CH.Br)=CH(p-tolyl) }(PPh,),»] and rrans-
[Pt(Me) {C(OCH,CH,1)=CH(p-tolyl) }(PPh,),] disap-
pear indicating rearrangement processes to still uncharacter-
ized mixtures of products.

It is noteworthy that in the case of 3 no intramolecular
reaction is observed of the free =OH group with the electro-
philic carbene carbon, which would expect to form a five-
membered dioxy heterocycle ( Scheme §).

Although this reaction could be facilitated by a base, it is
observed that addition of one equivalentof n-BuL.i selectively
deprotonates the methylene group « to the carbene carbon
rather than the hydroxyl proton with the formation of the
neutral a-alkoxyalkenyl (vinyl ether) derivative (see Sec-
tion 2).

/ . ) ik, . 10
CHy= Ptz BE,) g CH - I‘t=(l -
\

‘ LUTTINY PPhe R
ph, @

Pm, ©
3
COUL L e BBty o Dul
L 1y,

R H

PPl PPhy R
| 3 //C H i 5
CHy— Pt =C + CHy=P1==(
PP OCH,CH,OH i, OCHCHOH
z r
R = p-tolyl

Scheme §.
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