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with the Solvate [cis-Pt(CgFs)2(thf) 2]
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A new series of functionalizegi(hydride)-acetylide) isomeric derivativesrans-(PPh)(CgsFs)Pt(u-
H)(u-1cC%n>-C=CR)Pt(GFs)(PPh)] (3) and is,cis(PPh),Pt(u-H)(u-1«C*:n?*-C=CR)Pt(GFs),] (4) (R
= (4-CHg)CgH4, a; (4-CN)CGsHy, b; CMe=CH,, c; C(OH)Me, d; C(OH)EtMe, g; C(OH)Ph, f) have
been prepared by reaction in mild conditions of the disolvates]t(GsFs)(thf),] with the corresponding
Pt(ll) [transPtH(G=CR)(PPh)] (1) or Pt(0) [Pt{>-HC=CR)(PPh),] (2) isomers. The course of these
reactions seems to be rather general, but in the case of the diphenylhydroxy precursors is strongly influenced
by an easygem(4f) to trans (3f) isomerization and the presence of water, which leads to the formation
of the unexpecteduthydroxy)u-vinyl) complex [is,cis(PPh),P{ «-1xC*5>CH=CHC(OH)Ph} (u-
OH)Pt(GFs),] (5f). Control of the latter reaction has allowed us to detect the mixed-valence intermediate
[cis,cis(PPh)P{ u-1%n>-HC=C(OH)Ph} Pt(GFs)2(thf)] (6f). Starting from [Ptg2-HC=CsH,N-4)(PPh),]
(29) and [is-Pt(GFs)2(thf),] only the trinuclear mixed-valence addu¢PPh) Pt(u-722«N-HC=CsH,N-

4)} A cis-Pt(GsFs)2} ] (79) is obtained.

Introduction

The use of transition metal complexes to activate carbon

hydrogen bonds has become one of the most pursued goals o

organometallic chemistry.®> Nowadays, the activation of-€H

bonds in alkynes is one of the most active fields of research in

this area, mainly due to their implications in the alkyne/
vinylidene tautomerization, as well as in some catalytic
processe&:2! In this context, we have recently reported that
[cis-Pt(GsFs)2(thf),] reacts with the alkyne platinum(0) derivative
[Pt(n>-HC=CPh)(PP}),] to yield, through an unexpectedly easy
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C—H activation, the g-hydride)-alkynyl) diplatinum complex
[cis,cis-(PPR),Pt(u-H)(u- L C*:52-C=CPh)Pt(GFs)2],%? while

he reaction of the same solvate substrate-Pt(CsFs),(thf)s]

ith the hydride-alkynyl platinum(ll) complex {rans-PtH-
(C=CPh)(PPB),] leads, also under very mild reaction condi-
tions, to the g-hydride)g-alkynyl) diplatinum isomertfans
(PPhy)(CgFs)Pt{u-H)(u-1xC:52-C=CPh)Pt(GFs)(PPh)]. 2223 Al-
though many different structural types of dimeric hydride-
bridged platinum complexes have been repofted, these two
acetylide-bridged diplatinum isomers belong to a rare class of
these compounds, which contains mixed bridging systems
consisting of a hydride and a hydrocarbon ligand. In fact,
as far as we are aware, the only other reported examples are
the analogous cationicu{alkylidene)f:-hydride) complexes
[Pto(L—L) 2(u-CHCHAI)(u-H)] 28731 and the cationicy(-hy-
dride)(u-carbonyl) or f-hydride)-isocyanide) derivatives
[Pto(L—L)2(u-CX)(u-H)]™ (X = 08°233 or NR®3), which are
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formally diplatinum(l) species. Our research group has also c17
reported the g-H)(u-CsFs) platinum(ll) derivative frans{Pt-
(CsFs)(PPh)} 2(u-H) (u-CeFs)], generated through an initial
adduct stabilized by a mixedu{H)(u-«P:n>-PPh) bridging
system, by reaction oftfans-PtH(GsFs)(PPh)2] with [cis-Pt-
(CeFs)2(thf),].28

Nevertheless, the course of the formation of fladaydride)-
(u-alkynyl) diplatinum(ll) isomers can be influenced by the
nature of the substituent at the alkynyl or alkyne ligands in the
mononuclear substrates. Thus, we have observed that the
reaction of Eis-Pt(GsFs)2(thf);] with the pyridylacetylide com-
plex [transPtH(C=CsH4N-2)(PPh),] affords the initial ad-
duct [rranscis-(PPh) HPt(u-1xC*:72, g:2«N-C=CsH4N-2)Pt-
(CsFs)2], which finally rearranges to form a tetranuclear platinum O
cluster containing both an edge-bridging alkynyl group and a
face-capping vinyl ligand?

These results prompted us to investigate the influence of the
functionalized substituents (R) at the alkynyl or alkyne ligand,
and we present here a systematic study of the reactivity of
several alkyne Pt(0) [Pp-HC=CR)(PPh),] and alkynyl

Figure 1. ORTEP view of frans-PtH{ C=C(4-CN)GH.} (PPh),]
(1b). Ellipsoids are drawn at the 50% probability level. Aromatic
hydrogen atoms have been omitted for clarity.

Pt(ll) [transPtH(C=CR)(PPh);] isomers (R= (4-CHs)CgHa, Table 1. Selected Bond Lengths (A) and Angles (deg) for
(4-CN)GsHa4, CMe,=CH,, C(OH)Me, C(OH)EtMe, C(OH)Ph [trans-PtH{ C=C(4-CN)C¢H} (PPhg),] (1b)?
CsHaN-4) toward the disolvated substratastPt(GsFs)o(thf),]. P(1)-C(1) 2.018(5) Pt(1yP(1) 2.2732(8) PHBH(1) 1.68(9)

This work has allowed us to obtain a good number of new C(1)-C(2) 1.224(7) C(2yC(3) 1.425(6)

functionalized g-hydride)gu-alkynyl) diplatinum complexes. C()-Pt1)y-P(1)  95.60(2) P(DPL1)-P(1) 168.81(4)

In addition, we also report the isolation of an unexpected c(1)-Pt(1)-H(1) 180.000(12) PYBHC(1)-C(2) 180.0

(u-hydroxy)(u-vinyl) diplatinum derivative in the reaction with C(1-C(2)-C(3)  180.000(1)

the o-diphenylpropinol Pt(0) complex. a Symmetry transformations used to generate equivalent atdms-x
+1,y, —z+ 1/2.

Results and Discussion Scheme 1

With the aim of completing a series of alkynyl Pt(Il) and
alkyne Pt(0) mononuclear isomers containing vinyl, propargyl,
or functionalized aryl groups as radicals in the alkynylic rest
(=C—R), we have synthesized, following previously re-
ported synthetic strategi€3the precursorsifans-PtH(G=CR)-
(PPh)2] (1) and [Ptg*HC=CR)(PPh)] (2) (R = (4-Chy)-

\ R
Pt‘_ﬁ a ~©—CH3
k b | <O-on

¢ | -CMe=CH,

CgHa, & (4-CN)CsHa, b; CMe=CH,, ¢; C(OH)Me, d; C(OH)- N &

EtMe, & C(OH)Ph, f; CsHaN-4, g), from which1a, 1b, and  r A . P A n d | ~ClOHMe,
2b are new complexes. We have not been able to obtain the f“\_H/P‘Z\/ P/P'\_/P‘z\/ e | -C(OH)EtVe
pyridyl—acetylide complextfans-PtH(C=CCsH4N-4)(PPh)] R P2 — 2 mOwR

from the correspondingtrans-PtHCI(PPR),]/HC=CPy/NE} Sae P = PP,

system, but the new Pt(0) isomer [F{HC=CGCsH4N-4)-

(PPhy)] (2g) can be easily obtained by reaction of [P#{2)- Reaction of [cis-Pt(CgFs)2(thf) 5] with [ trans-PtH(C=CR)-

(PPh);] with HC=CPy (see Supporting Information). The (PPhg),] (1a—e) and [Pt#2-HC=CR)(PPhg);] (2a—e). As is
complete characterization of these new compounds, as well asshown in Scheme 1 (i), the reaction dfgnsPtH(C=CR)-
the spectroscopic data of the alkyne derivati2as?2d, and2e, (PPhy),] (1a—e) with [cis-Pt(GsFs)2(thf),] (after 30 min) causes
are collected in the Supporting Information. For compldx a complex ligand rearrangement, yielding the dinuclear (
(R = (4-CN)GsH.), an X-ray diffraction structural analysis has hydride)g-acetylide) complexesrans-(PPh)(CsFs)Ptu-H)(u-
been also carried out (Figure 1 and Table 1), with the aim of 1xC*%#,2-C=CR)Pt(GFs)(PPh)] (3a—e, “trans’-type) in high
observing a possible intermolecular interaction between the yield (50-80%). On the other hand, treatment of the alkyne
cyanide group of the acetylide and the hydride ligand. Unfor- substrates [P#-HC=CR)(PPh),] (2a—e) with an equimo-
tunately, although the hydride (H(1)) has been located from lecular amount ofdis-Pt(CsFs)(thf),] (Scheme 1, ii) results in
difference maps, the distance H{ZN(1)C—CgH4 (4.255 A) is C—H activation to generate thegéni-type (u-hydride)f-
too long to suggest the existence of any kind of interaction. acetylide) isomersdis,cis(PPh),Pt(u-H)(u-1«C®*:%2-C=CR)-
The rest of the structural features of the structure of complex Pt(GsFs)2] (4a—e) in moderate to good yields (5@6%, except
1b are similar to those described for other mononuclear for 4c, 12%). It must be noted that, in spite of the presence of

hydride—alkynyl platinum(Il) complexeg®:3” oxygen or nitrogen atoms or vinylic groups on the functionalized
radicals of the alkynylic ress€C—R), the course of the reaction

(34) Berenguer, J. R.; Eguizal, E.; Falvello, L. R.; Forriig J.; Lalinde, is the same as that previously described for the phenylacetylide-

E.; Marfin, A. Organometallics1999 18, 1653. _ 3 i it
(35) Furlani, A,; Licoccia, S.; Russo, M. V.; Chiesi-Villa, A.; Guastini, or phenylalkyne.related precurséfs: Ir! partICUIar’ . It is

C.J. Chem. Soc.. Dalton Tran982 2449. remarkable that in all the cases the activation reaction of the
(36) Ara, |.; Berenguer, J. R.; Eguizal, E.; Fornis, J.; Gonez, J.;

Lalinde, E.; Saez-Rocher, J. MDrganometallics2000 19, 4385, and (37) Russo, M. V,; Furlani, A.; Licoccia, S.; Paolesse, R.; Chiesi-Villa,

references therein. A.; Guastini, C.J. Organomet. Chen1994 469, 245.
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alkyne C-H bond occurs at room temperature within seconds,
except for the 1-cyano-4-ethynylbenzene compldx the
formation of which takes about 24 h to complete. Probably, in
this case, the presence of the nitrogen atom of the eyphenyl
group influences the course of the reaction. Nevertheless, the
study of the evolution of the reaction mixture by multinuclear
NMR spectroscopy at room temperature shows only signals due
to the corresponding precursors and the final diplatinum complex
4b during the course of the reaction. At the end, when the alkyne
precursob has been consumed (within 24 h), the NMR spectra
additionally show signals due to OPf4nd other unidentified
decomposition products. It should be noted that thenfi-type
complexedst, which are stable in solution at room temperature,
isomerize to thetfans'-type derivatives3 by prolonged heating

in acetone or toluene (ca. 20 or 2 h, respectively), although with
considerable decomposition. This fact seems to suggest that the
“trans’-type complexes are probably the most stable thermo-
dynamic species, but their formation starting fromaps-PtH-
(C=CR)(PPh),] does not occurs through the “gem”-type
derivatives §) as intermediates. Moreover, complexXes-e are
more insoluble than complexe3a—e, which precludes the
recording of theil3C{1H} NMR spectra.

Complexes3a—e and4a—e have been characterized by the
usual analytical and spectroscopic means (see Experimental
Section and Supporting Information). In addition, the structures
of complexes3a, 3b, 4a, 4c, and4e have been confirmed by
single-crystal X-ray diffraction. All the complexes present
structural features in the solid state similar to those observed
for the phenylethynyl-related complex&<3 Figure 2 shows
the structures of atfans’- (3b) and a ‘geni-type (4a) complex
as representative examples, which have been chosen because
the hydride ligands have been located directly from the final
difference Fourier map (selected bond distances and angles are
shown in Table 2 and details f@&, 4c, and4ederivatives can
be found in Figure S1 and Tables S1 and S2 in the Supporting
Information). In both complexe3b and4a, the hydride ligand
is bonded in an essentially symmetrical way to both platinum
centers, the PtH distances (Pt(BH(1) 1.83(6) A3b, 1.63(8)

A 4a; Pt(2)-H(1) 1.72(6) A3b, 1.61(8) A4a), as well as the
Pt—Pt—H angles (Pt(1)Pt(2)-H(1) 38.2(18} 3b, 29(3y 4a;
Pt(2-Pt(1y-H(1) 35.6(18) 3b, 28(3f 4a), being identical b)

within experimental error, although some difference could be Figure 2. Molecular structures of (a)tfans-(PPh)(CeFs)Pt-
expected due to the differetans influence of the @5 and (u-H){ u-1LeC*:32-C=C(4-CN)GHg} Pt(GsFs)(PPh)] (3b) and (b)

PPh ligands. The hydride is coordinated essentidthns to [cis,cis(PPh)Pt(u-H){ t-LeC*%:12-C=C(4-CH)CeHa} Pt(GsFs)] (4a).

the ipso-carbon atom, C(1), of onegEs group (C(1)-Pt(2)— Ellipsoids are drawn at the 50% probability level. Hydrogen atoms
H(1) 160.1(18) 3b, 167(3) 4a) and to the phosphorus atom have been omitted for clarity.

P(1) (P(1)-Pt(1)-H(1) 168.1(18) 3b, 169(3} 4a). distances (2.8293(5%2.8459(3) A) compare to those found in

_Although the distribution of the PRrand GFs ligands is  the phenylethynyl-related compleX&d® and in other 30e
different in both types of Complexes, all deeraUV&(sb, d|p|at|num hydnde Species Containing m|X¢d|-(|)(‘u_x) bndg_
4a, 4c, and4e) show a roughly planar central core formed by jng system¥:32and are in accordance with theoretical calcula-
the platinum and phosphorus atoms, the acetylenic carbons, andions that suggest the existence of a through-ring platinum
theipso-C atoms of the @Fs rings (for complexe8b and4a, platinum bonding interactiof?.
the hydride ligand also lies in this plane), with the alkynyl ligand  Although the hydride ligand has not been located in the
o-bonded to Pt(1) (P{(1)C(13) 1.935(15)2.024(10) A) and  structures of complexe3a, 4c, and4e, the proton NMR spectra
unsymmetricallyz-bonded to Pt(2) (Pt(2)C(13) 2.186(5) of all complexes show the expected hydride resonance as a
2.249(7) A, Pt(2)-C(14) 2.286(5)-2.325(6) A). The presence  doublet of doublets (between7.11 @b) and—7.68 @d) ppm)
of the bridging hydride ligand causes a remarkable dissimilarity with two different sets ot%Pt satellites, in accordance with its
in the angles around the Pt centers. The angles-FRU(L)- bridging nature, as can be seen in Figure 3, as an illustrative
Pt(2) (141.57(4)157.92(6)) and C(1)}-Pt(2)-Pt(1) (160.96-  example. In both types of complexe8 énd 4) the highest
(14)—167.2(4)) are substantially larger than the corresponding
angles P(2yPt—Pt (108.71(3)112.88(5)) and C(7}Pt—Pt (38) van Leeven, P. W. N. M.; Roobeek, C. F.; Frijns, J. H. G.; Orpen,

; ; ; A. G. Organometallics199Q 9, 1211.
(110.3(2)-112.49(139), thus reflecting a considerable bending (39) Leoni, P.: Manetti, S.. Pascuali, Nhorg. Chem.1995 34, 749.

of both P(2)Ph and GFs (with C(7)) ligands toward the less (40) Aullon, G.; Alemany, P.; Alvarez, Sl. Organomet. Cheni.994
sterically demanding bridging hydride ligand. The—Pt 478 75.
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Table 2. Selected Bond Lengths (&) and Angles (deg) for
[trans-(PPhg)(CeFs)Pt(u-H){ -1k C%:2-C=C(4-CN)CeH.} -
Pt(CeFs)(PPhs)] (3b) and [cis,cis(PPhs),Pt(u-H)-
{‘u-lKCU’:ﬂZ-CEC(4-CH3)C6H4} Pt(C6F5)2] *CH,Cl»H,0
(4a-CH2CI2-H20)

3b 42 CH,Clp*H,0
Pt(1)-C(13) 1.984(5) 1.989(6)
Pt(1)-P(1) 2.2622(12)  2.2923(15)
Pt(2)-P(2) 2.2521(13) 2.3181(17)  Pt@p(2)
PH(1)-Pt(2) 2.8409(3)  2.8459(3)
Pt(1)-H(1) 1.83(6) 1.63(8)
Pt(2)-C(1) 2.039(5) 2.034(7)
Pt(1)-C(7) 2.053(5) 2.043(7) PYR)C(7)
Pt(2)-C(13) 2.230(5) 2.186(5)
Pt(2)-C(14) 2.286(5) 2.325(6)
Pt(2)~H(1) 1.72(6) 1.61(8)
C(13)-C(14) 1.216(7) 1.213(9)
P(1-Pt(1)-C(7)  91.21(13)  106.50(6) PEPHL)-P(2)
C(13)-Pt(1)-Pt(2) 51.40(14)  50.00(15)
P(L-Pt(1)-Pt(2)  156.24(3)  141.57(4)
C(7-Pt(1)-Pt(2)  112.49(13) 111.93(4) PEPYL)-Pt(2)
P(1)-Pt(1-H(1)  168.1(18)  169(3)
C(7)-Pt(1-H(1)  77.0(8) 84(3) P(2P(1)-H(1)
C()-Pt(2-P(2)  89.78(14)  85.6(3) C@EPt(2)-C(7)
C(1)-Pt(2-C(13)  117.46(19) 119.8(2)
C(1)-Pt(2-C(14) 86.41(19)  88.8(2)
C(1)-Pt(2-Pt(1)  160.96(14)  163.80(18)
P)-Pt(2-Pt(l)  108.71(3)  110.50(18)  CE@Pt(2)Pt(1)
C(1)-Pt(2-H(1)  160.1(18)  167(3)
P(2-Pt(2-H(1)  70.5(18) 82(3) C(BPH(2)-H(1)
Pt(1)}-C(13)-C(14) 161.5(5) 166.5(5)
C(13)-C(14)-C(15) 157.2(5) 158.6(6)

coupling constant observetl—p; (96.5-69.8 Hz), is assigned

to the phosphorus atom P1, which is seen practidadlgs to

the hydride ligand in the solid state. Thus, the other constant,
2Ju-p2 (16.8-11.8 Hz), is attributed to the phosphorus atom
P2, located in a practicallgis arrangement to the hydride
bridging ligand. For thettans’-type derivatives, in which the
hydride atom bonds two “Pt@Es)(PPh)” organometallic units,
two rather similar couplingJy—p; are observed'y—py 564—
550 Hz,1J4-pr 515-510 Hz), which have been assigned on
the basis of the differerttansinfluence of the GFs and PPk
ligands (GFs > PPh). The remarkable asymmetry of thgent
isomers ) is clearly reflected in the greater difference of the
1J4—pt coupling constantstyy_py 638—555 Hz,1Jy—pi 465—
448 Hz).

Nevertheless, the most significant spectroscopic differenc
between both types of isomers is found in #e NMR spectra
(Figure 4). Both of them show the signals that are due to the
presence of two nonequivalent RRlgands. However, while
the “geni-type complexes display two sharp doublet resonances
(3Jp—p ~ 22 Hz) with the corresponding platinum satellites, the
“trans’-type derivatives show only two singlets with the

Berenguer et al.

splits into a doublet by the large expected coupling tottaes
bridging hydride {Jp1-y = 75 Hz). For the Yeni-type
complexes (Figure 4c) the signals, which exhibit two sets of
platinum satellites, have tentatively been assigned in accordance
with the solid-state structures. Thus, the doublet with the bigger
coupling constants(13.2-11.0,1Jp1-py ~ 3300 Hz,2Jp1-pr2
= 61.4-51.3 Hz) is assigned to the phosphorus atom P1, with
the bigger angle P(H)Pt(1)>-Pt(2) (~145), while the other
signal 6 13.1-11.0, 1Jp2_p[1 = 2810-2696 HZ,ZJpg_ptz =
58.6-47.0 Hz) has been attributed to P(2) (P{Bx(1)-Pt(2)
~ 112).

Reaction of [cis-Pt(CeFs)2(thf)2] with [trans-PtH{C=C-
(OH)Phy} (PPhg);] (1f) and [Pt{#2-HC=C(OH)Ph,} (PPhy),]
(2f). The disolvate §is-Pt(GsFs)2(thf),] reacts with the mono-
nuclear complexes derived from 1,1-diphenyl-2-propyn-1-ol
[trans-PtH{ C=C(OH)Ph} (PPh),] (1f) and [P{7*-HC=C(OH)-
Ph} (PPh),] (2f) in a different way (Scheme 2). As has been
shown?3® the hydride-acetylide complexf has still not been
prepared as a pure complex; it is always accompanied by
variable amounts of the Pt(0) isome@f. Thus, a mixture
containing the Pt(ll) alkynylf and the Pt(0) alkyn2f substrates
(80/20 molar ratio, respectively) was reacted with an equimo-
lecular amount of dis-Pt(GsFs)2(thf),] at room temperature
(Scheme 2, i), and the reaction was studied¥?{H} NMR.
As expected, the orange solution obtained after 2 min consisted
of a mixture of the dinucleanfhydride)(-acetylide) isomers
[trans (PPh)(CeFs)Pt(u-H){ u- LcC%:?>-C=CC(OH)Ph} Pt(CsFs)-
(PPh)] (3f, “trans’-type) and Eis,cis(PPh) Pt(u-H){ x-1«C*:
7?-C=CC(OH)Ph} Pt(GsFs),] (4f, “geni-type), from which pure
complex3f can be isolated as a white complex with moderate
yield (42%). However, it must be noted that the molar ratio
observed in the reaction mixtur8f(4f, 85:15 vsif:2f, 80:20)
indicates that thedeni-type isomer4f probably isomerizes to
some extent to thetfans’-type 3f. As has been mentioned, this
kind of process has been observed in compléeese but only
at high temperature and with a considerable decomposition. The
confirmation of this mild isomerization process was obtained
in the study byS3!P{H} NMR of the reaction at room
temperature between the corresponding equimolecular amounts
of [cis-Pt(GsFs)2(thf)z] and [P{5?-HC=C(OH)Ph} (PPh),] (2f)
(Scheme 2, ii). Surprisingly, after 2 min of reaction, the solution
was observed to contain thedns'-type isomer3f as the main

e Product (molar ratio3f:4f 65:35), together with traces of the

(u-hydroxy)@-vinyl) complex [is,cis(PPh).P{ u-1xC*:
72-CH=CHC(OH)Ph} (u-OH)Pt(GFs),] (5f) (0P 22.8 (d), 8.1
(d)). Nevertheless, the low solubility df allows its precipitation
from this solution mixture as a beige solid, although in low
yield (19%). For complexe8f and4f no adequate crystals for
X-ray diffraction studies have been obtained, but both of the

corresponding platinum satellites, and because of this, the three COMPlexes have been fully characterized by the usual analytical

bond phosphorusphosphorus couplingJe-p, is not resolved.
In the “trans’-type complexes (Figure 4a), the most deshielded
singlet resonanced(27.4—29.2), which exhibits larger short-
range tpy-p1 = 3853-3826 Hz) and long-rang€Jpi-p1 ~

and spectroscopic means, with all the spectroscopic data being
similar to those previously described for comple8es-e and
4a—e (see Experimental Section and Supporting Information).

Finally, the @-hydroxy){u-vinyl) complex5f can be obtained

100 Hz) coupling constants, is assigned to the nucleus P1, inin good yield (77%) as a yellow solid by addition of two drops

accordance with the observed open angle PPLj1)-Pt(2)
(141.57(4)-157.92(6Y). The low-frequency signal centered at
ca. 10 ppm, which exhibits only one set of platinum satellites
(Mpro—p2 = 3593-3401 Hz) except foBa (R = (4-CHs)CeHyg,

of deoxygenated water to an anhydrous solution of /fRt
HC=C(OH)Ph} (PPh).] (2f) in CH.CIl,, followed by the
immediate addition of a stoichiometric amount o&fPt(CsFs)2-
(thf)z] (Scheme 2, iii). Under these conditions, the reac-

2Jpu—p2 = 30 Hz), is, therefore, assigned to the phosphorus atom tion mixture is shown to contairP'P{H} NMR) a mixture

(P2) of the phosphineisto the hydride ligand. The assignation

of the u-hydroxy)-vinyl) complex 5f and the ftrans'-type

has been unambiguously confirmed by recording the spectrum (u-hydride){-acetylide) derivative3f (molar ratio 80:20, re-

of complex3a while decoupling only the phosphine protons
(Figure 4b). In this case, only the downfield signaP({ 29.0)

spectively), together with traces of thgeni-type (u-hydride)-
(u-acetylide) isomedf.
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Figure 3. High-field region of the'H NMR spectra of3a (a) and4a (b).

In view of these results, we have tried to obtain some other
counterpart dinuclear hydroxyinyl derivatives, starting from
two representative Pt(0) mononuclear complexes, nfPt(
HC=CR)(PPh),] 2a (R = (4-CHs)C¢H,) and2d (R = C(OH)-

although the examples containing platinum are really séarég,

in particular, those referring to homopolynuclear deriva-
tives153459 |t should be noted that recently a-hydride)-
(u-vinyl) dinuclear intermediate species has been proposed in

Mey), although in spite of the presence of water in both reactions the formation of they-alkylidene) complex [B{dppm)(«-H)-

only the ‘geni-type complexes dis,cis(PPh),Pt-

(u-H)(u-LcC::p>-C=CR)PYGFs)z] (R = (4-CHi)CeHa, 43

C(OH)Me,, 4d) have been detected and isolated.
Complex5f has been characterized by an X-ray diffraction

(u-CHCH,Ph)](BF).28

In 5f both platinum centers present a practically square-planar
environment, the dihedral angle between the two platinum
coordination planes being 56.80{9he loss of the planarity

structural analysis (Figure 5, Table 3), confirming the presence of 5f, which contrasts to the planar cores shown by tie (

of a mixed g-hydroxy)(u-vinyl) bridging system. As far as we

know, this structural feature has no precedent in the literature,

the most similar examples being a-ydroxy)u-alkyne)
bridging system in a pentanuclear ruthenium clddtand a -
hydroxy)-allenylidene) trinuclear osmium clust&Notwith-
standing, a good number of vinyl groups acting as bridging
ligands between two transition metals have been repd#téd,

(41) Lau, C. S.-W.; Wong, W.-TJ. Chem. Soc., Dalton Tran999
607.

(42) Aime, S.; Deeming, A. J.; Hursthouse, M.B.Chem. Soc., Dalton
Trans.1982 1625.

(43) Au, Y.-K.; Wong, K.-T.J. Chem. Soc., Dalton Tran$996 899.

(44) Gao, Y.; Jennings, M. C.; Puddephatt, RDalton Trans.2003
261.

(45) Dennet, J. N. L.; Jacke, J.; Nilsson, G.; Rosborough, A.; Ferguson,
M. J.; Wang, M.; McDonald, R.; Takats, Qrganometallic2004 23, 4478.

(46) Liu, Y.-C.; Yeh, W.-Y.; Lee, G.-H.; Peng, S.-M. Organomet.
Chem.2004 689, 1944.

(47) Lau, J. P.-K.; Wong, K.-Tlnorg. Chem. Commur2003 6, 174.

(48) Jin, S.-Y.; Wu, C.-Y.; Lee, C.-S.; Datta, A.; Hwang, W.-B.
Organomet. Chenm2004 689, 3173.

hydride)(-acetylide) complexe8 and 4, is reflected in the
dihedral angle between the vectors defined by PtFitf2) and

(49) Dennet, J. N. L.; Knox, S. A. R.; Anderson, K. M.; Charmant, J. P.
H.; Orpen, A. G.Dalton Trans.2005 63.

(50) Hua, R.; Akita, M.; Moro-Oka, Ylnorg. Chim. Actal996 250,
177.

(51) Albano, V. G.; Busetto, L.; Marchetti, F.; Monari, M.; Zacchini,
S.; Zanotti, V.Organometallics2003 22, 1326.

(52) Cao, D. H.; Stang, P. J.; Arif, A. MOrganometallics1995 14,
2733.

(53) Tsutsuminai, S.; Komine, N.; Hirano, M.; Komiya, Srganome-
tallics 2004 23, 44.

(54) Fontaine, X. L. R.; Jacobsen, G. B.; Shaw, B. L.; Thornton-Pett,
M. J. Chem. Soc., Dalton Tran$988 741.

(55) Awang, M. R.; Jeffery, J. C.; Stone, F. G. A.Chem. Soc., Dalton
Trans.1986 165.

(56) Lukehart, C. M.; True, W. ROrganometallics1988 7, 2387.

(57) Willis, R. R.; Calligaris, M.; Faleschini, P.; Gallucci, J. C.; Wojcicki,
A. J. Organomet. Chen200Q 593—594, 465.

(58) Ashworth, T. V.; Berry, M.; Howard, J. A. K.; Laguna, M.; Stone,
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Figure 4. 3P{1H} NMR spectra of3a (a), 3a with selective decoupling of the aromatic protons only (b), 4adc).

C(13)-C(14) (57.11(24). The hydroxyl ligand connects both  (9) A), in agreement with the greatérans influence of the
platinum atoms symmetrically (Pt@D(1) 2.115(2) A, o-vinyl group in relation to the hydroxy ligand. This structural
Pt(2)-0(1) 2.107(3) A), while the vinyl groups arebonded feature has also been used in the assignation of the two doublets
to the atom Pt(1) (Pt(BHC(13) 2.041(3) A) andr-bonded in a observed in thé'P{*H} NMR spectrum o6f (6P1 8.1,1Jpy—p1
slightly asymmetrical way to Pt(2) (Pt(2X(13), C(14) 2.216- = 4272 Hz;0P2 22.81Jpy—pp = 1619 Hz;2Jp_p = 14.5 Hz).

(3), 2.257(3) A). These features, as well as the G&3(14) Its 19F NMR spectrum confirms the presence of two nonequiva-
distance (1.373(5) A), are similar to those observed for other lent pentafluorophenyl rings with different energetic barriers
w-vinyl platinum derivatived>3452 In accordance with the  for rotation around the corresponding-&(ipso) bonds, as is

formation of a 32-electron complex, the distance-4Pt of observed by the different pattern of thetho-fluorine resonances
3.06274(17) A is larger than that observed Soand4 (~2.83 of both rings (see Experimental Section).
A), indicating the absence of a-PPt bond in this complex (in The 195t NMR spectrum has also been recorded. It shows

addition, no2Jpp coupling constants are observed in the only the signal assigned to Pt1 as a doublet of doubletslas0
31P{1H} NMR spectrum). Nevertheless, this distance is shorter

than the sum Of van der Waa|S I’adll (3.506A)3nd the presence (61) Yamazaki’ S’ Taira’ Z’ Yonemura’ M’ Deeming’ Amgano_
of any weak interaction between the metal centers cannot beme(tall;cszoot;a 24, 20. A i g
1-64 [j i 62) Herebian, D.; Bothe, E.; Neese, F.; WeyhéllenuT.; Wieghardt,
gxcludeo‘? Fllnaltljyf:f it should be nozteg 2'[hg\t gotgcfw K. 3 Am. Chem. So@003 125 9116,
Istances are quite ditferent (Pt(—lB’(l), P( ) 21 5( )' -3457- (63) Itazaki, M.; Nishihara, Y.; Osakada, Rrganometallic2004 23,
1610.

(60) Winter, M. WebElementsTM, the periodic table on the www, http:/ (64) Albinati, A.; Leoni, P.; Marchetti, L.; Rizzato, $ngew. Chem.,
www.webelements.com; The University of Shefield: U.K. Int. Ed. 2003 42, 5990.
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Scheme 2

R
N /thf
RN

R thf

[trans-PtH{C=CC(OH)Ph,}(PPhs),] 1f (~ 80%)

[Pt{n2-HC=CC(OH)Ph,}(PPhy),] 2f (~ 20%) | + [Pt HC=CC(OH)Pha}(PPhs)z] 2f I

_C(OH)Ph, _C(OH)Ph,
c C
2. % i
P, CN R P, SN _R
/Pt1\—Pt2 + /Pt1\—Pt2 iii (+ Ho0)
H/ \. PS H/ \,
3 (~85%) 4 (~ 15 %) / H
H ~
3f (~ 65%) + 4f (~ 35%) ~cz~C(OH)Ph,
P~_”/ \ R
+ 5f (trace) Pt1---./_Pt2\
E P, d] R
H
5f (~ 80%)
+ 3f (~ 20%) + 4f (trace)
R = CoFs
P = PPhy

=]

ppm (Jpr—p1 ~ 4300 Hz,1Jpy-p2 &~ 1900 Hz). We have not pling of Ptl in the proton NMR spectrum, which shows no
been able to observe the signal corresponding to Pt2, probablymodification in the signal at 5.85 ppm, and also previous

due to its coupling with the fouortho-F of the GFs groups. assignments in vinyl bridging ligand&3445:50,52,55.56,65.6¢ he
Particularly significant is théH NMR spectrum of complex  C, and G vinylic signals appear at 117.6 and 105.0 ppm, as
5f, which shows the signals due to the vinylic protons &t46 has been confirmed by a C,H correlation experiment (see Figure
(Ho, dd,33p_py = 14.0 Hz,J4— = 7.4 Hz,—CH,=CHgC(OH)- S2b).

Phy) and 5.85 (K, m) (see Figure S2a in the Supporting  with the aim of establishing the mechanism concerned with
Information). H; is also coupled to the platinum nucleus Pt2, the formation off, we have carried out a series of experiments.
showing the corresponding platinum satellitédf-pi. ~ 60 First, it was confirmed byH and3P{H} NMR spectroscopy
Hz). This assignation has been confirmed by selective decou-in CDCl; that the alkyne precursor fRf>-HC=C(OH)Ph}-

Figure 5. ORTEP view of Eis,cis(PPh),P{ u-LcC*n2-CH=

CHC(OH)Ph} (u-OH)Pt(GsFs)2] (5f). Ellipsoids are drawn at the  j chém. Soc., Dalton Tran994 3569.
50% probability level. Aromatic hydrogen atoms have been omitted  (66) Stang, P. J.; Huang, J. C.; Arif, A. Mdrganometallics1992 11,

for clarity.

(PPhy),] (2f) does not react with O (2 drops for 2 weeks). It
€x\C25 was observed that water attacks only whas Pt(GsFs)(THF);]
is present in the reaction mixture and has started to react
with the alkyne Pt(0) precursor. The reaction betweefu[Rt
HC=C(OH)Ph} (PPh);] (2f) and [is-Pt(CsFs)2(THF),] was
also monitored, 1°F, and®*'P{1H} NMR), starting from 223
K. (This reaction was not carried out in anhydrous conditions,
but without addition of HO. See Experimental Section and
Figure S3 in the Supporting Information for details.) On raising
the temperature, the resonances due to the starting materials
decreased in their relative intensity, while signals corresponding
to a unique, new compound, which has been identified spec-
troscopically as the mixed-valence intermediais,fis(PPh).-
PH{ u-n%n?-HC=C(OH)Ph} Pt(CGsFs)2(thf)] (6f), appeared and
grew in intensity until 263 K. Above this temperature, the sig-
nals due to6f started to decrease in intensity, while the reso-
nances assigned to the-fiydroxy)(u-vinyl) complex kis,cis
(PPR)2PY u-LcC*:p*CH=CHC(OH)Ph} (1-OH)PY(GFs)2] (5f)
appeared. The signals corresponding to thehydride)-
(u-acetylide) isomers tfans-(PPh)(CeFs)Pt(u-H){ u-1xC*:
7?-C=CC(OH)Ph} Pt(GsFs)(PPR)] (3f) and [is,cis(PPhy).Pt-

(65) Bamber, M.; Conole, G. C.; Deeth, R. J.; From, S. F. T.; Green, M.

845.
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Table 3. Selected Bond Lengths (A) and Angles (deg) focis,cis(PPhs),Pt(u-OH){ u-1k C*:>-CH=CHC(OH)Ph_} Pt(CsFs)3] (5f)

Pt(1)-C(13) 2.041(3) Pt P(1) 2.2125(8) PHBP(2) 2.3457(9)
Pt(1)-0(1) 2.115(2) Pt(2)}O(1) 2.107(3) Pt(2)C(1) 1.998(4)
Pt(2)-C(7) 2.021(3) Pt(2)C(13) 2.216(3) Pt(2)C(14) 2.257(3)
C(13)-C(14) 1.373(5) C(14yC(15) 1.523(5) O(LYH(1) 0.63(4)
Pt(1)-Pt(2) 3.06274(17) C(13)H(13) 0.92(3) C(14yH(14) 0.92(4)
C(13-Pt(1)-P(1) 91.53(10) P(DPH(1)-P(2) 97.13(3)
C(13)-Pt(1)-0(1) 80.01(12) O(L)yPt(1)-P(2) 91.32(8)
P(1)-Pt(1)-Pt(2) 129.08(2) P(2)Pt(1)-Pt(2) 126.26(2)
C(1)-Pt(2)-C(7) 88.35(14) C(APt(2-0(1) 95.77(13)
O(1)-Pt(2)-C(13,14) 76.83 C(BPt(2)-Pt(1) 131.68(11)
C(1)-Pt(2)-C(13,14) 99.01 C(BPt(2)-Pt(1) 120.89(10)
Pt(1)-C(13)-C(14) 120.8(3) C(13YC(14)-C(15) 124.2(3)
Scheme 3
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(u-H){ u-1C*3?-C=CC(OH)Ph} Pt(GFs),] (4f) were observed resonance, also with platinum satellited4(5.97,2J4—pt ~ 47

for the first time at 283 K, showing that, although the-& Hz, 3Jn—prans ~ 24 Hz,3J4-peis ~ 7 Hz, see Figure S3b), that

activation process that is involved in their formation occurs in is very similar to that observed for the acetylenic proten (

smooth conditions, it does not work at low temperature. Finally, C—H) in the precurso2f (6H 6.46,2J4—pt = 57.2 Hz,3J4—prans

at 293 K, the reaction mixture consists of a small amount (less = 22.7 Hz,3Jy_pcis = 9.6 Hz). Bearing in mind the intermediate

than 10%) of4f, together with an approximately equimolecular species6f, the mechanism illustrated in Scheme 3 could be

mixture of 3f and5f, revealing that the formation &f is very tentatively proposed. It seems clear that in the absence of water,

sensitive to the presence of small amounts of water, since whenthe coordination of the electron-acceptor synthais-Pt(GsFs).-

the reaction is performed in anhydrous conditions (as previously (thf)” (Scheme 3, i) favors the activation of the acetyleniel€

described), only traces &f can be detected. bond and its subsequent oxidative addition on the Pt(0) center
The intermediate mixed-valence sped¢sas been detected to give the ‘Geni-type derivative Eis,cis(PPh)Ptu-H){u-

by H, 19, and3P{1H} NMR spectroscopy, and its spectro- 1xC*%32-C=CC(OH)Ph} Pt(GFs),] (4f) (Scheme 3, ii) and the

scopic data are given at 263 K (see Experimental Section). Thus,trans’-type isomer frans-(PPh)(CeFs) Pt(u-H){ u- 1 C*:52-C=

the 1F NMR spectrum shows the signals corresponding to the CC(OH)Ph} Pt(GsFs)(PPh)] (3f). Nevertheless, the coordination

presence of two nonequivalengfs groups, while two doublet  of the synthon tis-Pt(GsFs)2(thf)” should also decrease the

resonances with platinum satellites are observed in the phos-electron density over the fragmenmtis-Pt(PPh),", which could

phorus NMR spectrum (see Figure S3a), their corresponding allow the nucleophillic attack of the water on the Pt(0) center

coupling constants being similar to those observed for the (Scheme 3, iv), leading to the formation of thel{ydroxy)(-

Pt(0) precursor [Bt)>-HC=C(OH)Ph} (PPh),] (2f) (6P 32.2, vinyl) complex [is,cis(PPh).PH{ u-1«C*%52-CH=CHC(OH)-

prp = 3665 Hz;0P 27.91Jp-p = 3571.8 Hz2Jp_p = 14 Hz Php} (u-OH)Pt(GFs)2] (5f) (Scheme 3, steps v and vi). Not-

6f vs 0P 26.9,%3pip = 3553 Hz;0P 24.9,%Jpp = 3503 Hz; withstanding, it must be noted that the substituent of the alkyne

2Jp_p = 27.5 Hz 2f). In the IH NMR spectrum, the most ligand (R= C(OH)Ph) must also play a certain role in the

significant feature is the appearance of a doublet of doublets process, since we have not been able to obtain other related
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Scheme 4
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(u-hydroxy)(u-vinyl) species starting from2a and 2d, as polymetallic mixed-bridgedi-hydride)y-acetylide) complexes.
previously mentioned. In fact, it should be also noted that the Thus, a good number of new functionalized isomeric derivatives
formation of 3f under these mild conditions in this system is [trans-(PPh)(CeFs)Pt(u-H)(u-1xC*:52-C=CR)Pt(GFs)-
rather surprising, and it is unclear at this moment whe8fer  (PPh)] (3, “trans’-type) and Eis,cis(PPh) Pt(u-H)(u-1«C*:
comes from isomerization of the findlff (Scheme 3, iii) or, 7?-C=Cr)Pt(GFs)2] (4, “geni-type) (R = (4-CHs)-CeHy, a; (4-
more likely, by isomerization of a previous 32smtermediate CN)CgHy4, b; CMe=CH,, c¢; C(OH)Me,, d; C(OH)EtMe, €
species such a& (Scheme 3, vii). C(OH)Ph, f) have been prepared by reaction of the disolvated
Reaction of [cis-Pt(CeFs),(thf) ] with [Pt( 72-HC=CCsH4N- [cis-Pt(GsFs)2(thf),] with the corresponding Pt(ll)tfans-PtH-
4)(PPhy)7] (2g). As commented on in the Introduction, some (C=CR)(PPh),] (1) or Pt(0) [Pt{?>-HC=CR)(PPh);] (2)
time ago we reported that the treatment of the pyridylacetylide isomers. The most thermodynamically stable of the two di-
complex frans-PtH(C=CGCsH4N-2)(PPHh),] with [ cis-Pt(CGsFs)2- nuclear isomers seem to be theahs'’-type derivatives3, since
(thf),] affords the initial adducttfanscis-(PPh),HPt(u-1«C*: continuous heating of solutions of thgeéni-type complexegt
17%0,8:2<N-C=CCsHaN-2)Pt(GsFs)], which finally rearrangesto  leads to their isomerization t8, although with abundant
form an unexpected tetranuclear platinum cluster containing a decomposition. In spite of being such different processes, the
vinyl group capping three platinum ato#fsThis reaction, which first involves a deep reorganization of the ligands around the
reveals the influence of the donor nitrogen atom at the pyridyl metal centers, while the second occurs through-&l@ctivation
acetylide ligand in the course of this type of reactions, has of the acetylenic proton, the formation of both of the (
encouraged us to explore the reactivity of the Pt(ll) isomer hydride){-acetylide) compounds occurs in mild conditions, and
[transPtH(C=CGCsH4N-4)(PPh),], with the nitrogen atom in they seem to be rather general. Notwithstanding, the course of
the para position. Unfortunately, we have not succeeded in the reaction with the alkyne Pt(0) precursors can be influ-
obtaining this complex, although the new Pt(0) isomersRt( enced by the nature of the same radicals at the alkynylic rest

HC=CGCsH4N-4)(PPh),] (29) is easily synthesized. (=C—R). Thus, the use of [P2-HC=C(OH)Ph} (PPhy),] (2f)
A completely different reaction route has been found in the in the presence of water leads to the formation of the unexpected
reaction of Eis-Pt(GsFs)a(thf);] with [Pt(;2--HC=CCsH4N-4)- (u-hydroxy)@-vinyl) complex [is,cis(PPh),P{ u-1«C*:

(PPh),], 2g. Thus, the equimolecular reaction leads only to #>CH=CHC(OH)Ph} (u-OH)Pt(GFs)2] (5f), while the re-
complex mixtures, from which we have not been able to isolate action with [Pt{2-HC=CsH,N-4)(PPh),] (2g) produces the
a pure complex. Nevertheless, when the reaction is carried outstable trinuclear mixed-valence adducf(RPh)Pt(u-1%
using 2 equiv of the Pt(0) substra®g (Scheme 4), a stable  2«N-HC=CGCsH4N-4)} A cis-Pt(GsFs)2}] (79).

yellow solid, identified as the trinuclear mixed-valence adduct

[{ (PPh)2Pt(u-1%2«N-HC=CCsHiN-4)} A cis-Pt(CsFs)2} ] (79), Experimental Section
is obtained in good yield (76%). This complex is also stable in ) )
solution for a long time if it is stored cold. All reactions were carried out under an atmosphere of dry argon,

7g has been fully characterized by the usual analytical and using standard Schlenk techniques. Solvents were dried by standard

spectroscopic means, and all the spectroscopic data are irProcedures and distilled under dry Ar before use. 1-Cyano-4-
agreement with the proposed structure (see Experimemalethynylbenzerﬁ?was prepared by literature methods, while the rest

Section). In accordance with the presence of the Pt(0) fragmentsOf the alkynes and Nl were used as received. NMR spectra

. N - 2. . . were recorded at 293 K on a Bruker ARX 300 or ARX 400
cis-Pt(PPR)," bonded in ay*fashion to the triple bond of the spectrometer. Chemical shifts are reported in ppm relative to

alkynes, thellR spectrum shows a medium-intensity absprptlon external standards (SiMeCFCh, 85% HPQ,, or NayPtCl in D,0

at 1685 cm* and n the proton NMR spectrum the signal ¢, 195pt), and all coupling constants are given in Hz. The NMR
due to the acetylenic proton is obsgrved as a doublet of doubletsypeciral assignments of the alkynyl ligands containing substituted
at 7.51 ppm Upyans-+ = 21.1 Hz,%Jpcis-w = 12.0 Hz). The  ary1 and pyridyl groups follow the numbering scheme shown in
¥p{*H} and®3C{*H} spectra display resonances corresponding Figure 6. IR spectra were obtained on Perkin-Elmer 883 or Perkin-
to the presence of two types of nonequivalent PRjands, Elmer FT-IR Spectrum 1000 spectrometers, using Nujol mulls
these signals being very similar to those observed for the petween polyethylene sheets. Elemental analyses were carried out
mononuclear Pt(0) precurs@f (e.g.,0P 27.3Jpp = 3477.8 with a Perkin-Elmer 2400 CHNS/O or Carlo Erba EA1110
Hz; 6P 25.8,1Jp—p = 3587.8 Hz;2Jp_p = 26.8 Hz7g vs OP CHNS-O microanalyzer. Mass spectra were recorded on a HP-
28.8,1Jpip = 3499.6 Hz;0P 26.0,1Jpp = 3527.5 Hz;2Jp_p 5989B (ES) or a VG Autospec double-focusing (FAB) mass
= 29.8 Hz2f). Finally, the symmetry of the molecule is well  spectrometer.tfans-PtHCI(PPh),],%® [trans-PtH(C=CR)(PPh)]
established by the presence of only three signifis{120.48, (R = CMe=CH;, 1c, C(OH)Me;, 1d; C(OH)EtMe, 1€),% [*-Pt-
3Jpp ~ 470, drthoF; OF —163.66, paraF; OF —165.52, (HC=CCMe;=CH,)(PPh);] (2¢),*® [P{#n?-HC=CC(OH)Ph}-
4metaF) in the®F NMR spectrum, which indicates that both

of the GFs rings are chemically equivalent. 2

3
1
Conclusions [P-Co= Cp Pi-C=Cs— O N

In this paper we explore the influence of the nature of the
radicals in the alkynylic restfC—R) in two easy entries to  Figure 6.
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(PPh),] (2f) and its mixture with fransPtH{ C=CC(OH)Ph}-
(PPh),] (1f),%¢ and [is-Pt(GsFs)2(thf);] © were prepared by published
methods. The syntheses of the rest of the compléxasd 2, as
well as the derivatives3b—e and 4b—e, are included in the
Supporting Information.

Synthesis of frans-(PPhg)(CeFs)Pt(u-H){ u-1xC*7?-C=C(4-
CH3)CeH 4} Pt(CsFs)(PPhs)] (3a). [cis-Pt(GsFs)2(thf),] (0.15 g, 0.22
mmol) was added to a GiE&l, solution (20 mL) of fransPtH-
{C=C(4-CHs)CsH4} (PPh).]-CHClI;5 (18) (0.20 g, 0.21 mmol), and

Berenguer et al.

—115.00 (d3Jprr = 362.6, Drtho-F); —115.98 (dd3Jpr = 286.5,
2ortho-F); —162.60 (m, para-F); —163.45 (m, ZnetaF); —164.41
(t, Ipara-F); —165.01 (m, netaF). 3P NMR (CDC}, o): 29.4
(s, Wpt—p1 = 3811.2 2Jppp_p1 = 99.6, Pltransto hydride); 10.1 (s,
pto—p2 = 3441.8, P2ransto C=C).

Synthesis of Eis,cis(PPhg),Pt(u-H){ u-1x«C%7?-C=C(4-CHys)-
CeHa} Pt(CoFs)2] (4a). [cis-Pt(GsFs)2(thf),] (0.10 g, (0.15 mmol)
was added to a Ci€I; solution (10 mL) of [P{7>-HC=C(4-CHs)-
CeHz} (PPh);] (28) (0.13 g, 0.16 mmol), and the mixture was stirred

the mixture was stirred at room temperature for 30 min. The at room temperature for 5 min. The resulting orange solution was
resulting pale orange solution was evaporated to dryness, andevaporated to dryness, and the residue was treated with cold

the residue was treated with hexane, yieldiBg as a white
solid. Yield: 0.25 g (87%). AnalCalcd for G;Fi0H3gP.Pt: C,
50.15; H, 2.81. Found: C, 49.72; H, 3.04. MS BE$( m/z 1474
[M + Ag + H]* 100% (sample ionizated with Ag. IR (cm™Y):
v(C=C) 2018 (w); ¥(CsFs)x—sensitive 820 (M), 794 (m).:H NMR
(CDCls, 0): 7.61 (m, 6H), 7.33 (m, 24H) (Ph, PRh6.93, 6.82
(AB, Jy—n = 7.4, 4H, GHy, Tol); 2.20 (s, 3H, €3, Tol); —7.42
(dd,ZJplfH = 74.6,2Jp27|-| = 13.9,1th17|_| = 564.0,]‘thng = 510.0,
Pt—uH—Pt). 13C NMR (CDCEk, d): 148-134.5 CqFs); 138.6 (s,
C*; 134.3 (d,2Jc—p = 12.0,0rtho-C, Ph, PP§); 133.8 (d,2Jc—p =
11.1,ortho-C, Ph, PP}); 131.0 (d,*Jc—p = 2.6,para-C, Ph, PP});
130.8 (dJc-p= 2.5,para-C, Ph, PPK); 131.4, 131.2, 130.4, 130.2,
129.3 (G, C?, 2ipso-C of Ph); 128.1 (d3Jc—p = 7.3, metaC, Ph,
PPh); 128.0 (d3)c—p = 7.3,metaC, Ph, PP}); 121.7 (d,*Jc-p =
3.5,%30pc = 21.4, G); 110.4 (d,2Jc—p = 20.8, G); 21.3 (s,CHy).
19 NMR (CDCh, ¢): —116.33 (dd,2Jpr = 288.0, drtho-F);
—118.62 (d,3Jp—F = 346.1, Drtho-F); —163.87 (tt, para-F);
—164.39 (m, netaF); —164.68 (t, para-F); —165.30 (m, heta
F) 31P NMR (CDClg, (5) 29.0 (S,l\]ptlfp]_ = 3845.7,2th27p1 =
97.4, Pltrans to hydrlde), 11.5 (S,l\]ptz_pz = 3593.0,2Jp11_p2 ~
30, P2transto C=C).

Synthesis of frans-(PPhg)(CeFs)Pt(u-H){u-1x«C*n?*-C=CC-
(OH)Phy} Pt(CeFs)(PPhg)] (3f). To a solution of 0.14 g (0.15 mmol)
of a mixture of frans-PtH{ C=CC(OH)Ph} (PPh),] (1f) and [Pt-
{n?*HC=C(OH)Ph} (PPh),] (2f) (molar ratio~80:20, respectively)
in CH,Cl, (~15 mL) was added 0.10 g (0.15 mmol) afi-Pt-
(CeFs)(thf),], and the reaction was studied B¥{H} NMR. After

2 min the orange solution obtained consisted of a mixture of

complex3f and its isomer dis,cis(PPh) Pt(u-H){ u-1«C%n?-C=
CC(OH)PRh} Pt(GsFs),] (4f), in a molar ratio~85:15, respectively.

The solution was evaporated to dryness and the solid residue treate

with MeOH to give an orange solid. Its recrystallization from
CHCly/hexane afforded pur8f as a white solid. Yield: 0.09 g
(42%) Anal Calcd for GaF10H40PPL: C, 51.93; H, 2.91.
Found: C, 51.50; H, 2.36. MS ES$: m/z 1313 [M — (C¢Fs) +
Na+ H]*™ 1%; 1052 [M— (CgFs) — (PPh) + Na + 2H]" 28%;
831 [Pt(CCCPKOH)(CsFs)(PPR)]™ 5%; 791 [M — (CeFs) —
2(PPh) + Na + 3H]" 100%; 628 [Pt(GFs)(PPh) + 4H]" 37%;
(sample ionized with Ng. IR (cm™1): »(OH) 3598 (m);»(C=C)
2019 (w); ¥(CsFs)x—sensitive 794 (m).*H NMR (CDCls, 6): 7.43,
7.34,7.12, 6.91, 6.86 (m, 40H, Ph, RPand C(OH)Pk); 2.71 (s,
1H, OH), —-7.57 (dd,zJplfH = 72.4,2\]p27H = 13.6,1Jp[17|-| ~ 550,
ptz—n ~ 505, Pt=uH—P1).13C NMR (CDCE, 9): 150-135 (CsFs);
145.5 (tentatively attributed tgpso-C, Ph, C(OH)P}); 134.3 (d,
2Jc—p = 12.2,0rtho-C, Ph, PP}); 133.8 (d,2Jc—p = 11.5,0rtho-C,
Ph, PPh); 131.1 (s), 130.9 (s)para-C, Ph, PPk the signals due
to ipso-C of both PPh overlap with thepara-C); 128.1, 128.0 (s,
metaC, Ph, PPk); 127.5 (s,ortho-C, Ph, C(OH)P}); 126.8 (s,
paraC, Ph, C(OH)P}); 124.9 (smetaC, Ph, C(OH)P}); C(OH)-
Phy, Cy and G are not seen in the spectruffie NMR (CDCE, 9):

(67) Takahashi, S.; Kuroyama, Y.; Sonogashira, K.; Hagihara, N.
Synthesis98Q 627.

(68) Bailar, J. C.; ltatani, Hinorg. Chem.1965 5, 1618.

(69) Saito, S.; Tando, K.; Kabuto, C.; Yamamoto, Qtganometallics
200Q 19, 3740.

(70) Usm, R.; Fornis, J.; Toma, M.; Menja, B. Organometallics1985
4, 1912.

EtOH, yielding4a as a beige solid. Yield: 0.10 g (65%). Anal
Calcd for G7F1gH3sPP: C, 50.15; H, 2.81. Found: C, 50.47; H,
2.50. MS ES{): m/z 736 [Pt(CCTol)(GFs)(PPh) — 3]~ 20%;
563 [Pt(PPh), — 2]~ 100%; 530 [Pt(GFs), + 1] 15%. IR (cnT?):
v(C=C) 2019 (w); ¥(CeFs)x—sensitive 803 (M), 794 (m).*H NMR
(CDCl,, 6): 7.39, 7.27, 7.15 (m, 30H, Ph, PPh6.73 (d,dy-n =
7.3, 2H), 6.55 (dJy—n = 7.3, 2H) (GHg4, Tol); 2.19 (s, 3H, El5,
TOl), -7.21 (dd,zJplfH = 96.5,2Jp27|-| =13, 1Jp117H = 638,1\]p[27|-|
= 448, Pt-uH—Pt). % NMR (CDCk, d): —116.86 (dm3Jpr
= 406.2, drtho-F); —118.78 (d3JpF = 458.4, Drtho-F); —164.48
(t, lparecF); —164.52 (t, paraF); —165.32 (m, netaF); —165.65
(m, 2metaF). 3P NMR (CDCk, 9): 13.2 (d, Jpu-p1 = 3364.9,
2th2_p1: 55.8,2Jp_p = 22.4, Pltransto hydrlde), 11.5 (d:!"]ptl_pz
= 2701.0,23p1z-p2 = 48.5,23p_p = 22.4, P2transto o-C=C). The
complex is not soluble enough f&C NMR.

Synthesis of Eis,cis(PPhg),Pt(u-H){u-1xC*:52-C=CC(OH)-
Phy} Pt(CeFs)2] (4f). [cis-Pt(GsFs)(thf)z] (0.14 g, 0.21 mmol) was
added to a solution of 0.20 g (0.21 mmol) of {R#-HC=C(OH)-
Ph} (PPh),] (2f) in CH.CI, (~20 mL), and the reaction was studied
by 3P{1H} NMR. After 2 min, the orange solution obtained
consisted of a mixture of the isometsgns-(PPh)(CsFs)Pt(u-H)-
{u-1cC:n?-C=CC(OH)Ph} Pt(GFs)(PPh)] (3f) and [is,cis
(PPR)Pt(u-H){ u-1cC%:5?>-C=CC(OH)Ph} Pt(CsFs),] (4f) (molar
ratio ~65:35, respectively) and traces of thelydroxy)u-vinyl)
complex Eis,cis(PPh),PY u- LcC*:5>-CH=CHC(OH)Ph} (u-OH)-
Pt(GsFs)2] (5f). The solution was evaporated to small volumet(
mL), and 5 mL of EtOH was added. On cooling the mixtufé,
was obtained as a beige solid. Yield: 0.06 g (19%). AQallcd
for CeaF10H420PPL: C, 51.93; H, 2.91. Found: C, 51.41; H, 3.60.

S ES¢): m/z1052 [M — (C¢Fs) — (PPh) + Na+ 2H]™ 16%;

33 [Pt(CCCPHOH)(CeFs)(PPh) + 2H]™ 14%; 791 [M— (CgFs)
— 2(PPh) + Na+ 3H]* 100%; 721 [Pt(PP§), + 2H]* 20%,; 628
[Pt(CsFs)(PPh) + 4H]™ 18% (sample ionized with Na. IR (cnm™):

v(OH) 3592 (w);»(C=C) 1987 (W);¥(CsFs)x—sensitive802 (S), 793
(s)-*H NMR (CDClg, 0): 7.26, 7.14, 6.87, 6.80 (m, 40H, Ph, BPh
and C(OH)Ph); 3.13 (s, 1H, OH):=7.74 (dd 2Jp1—n = 91.1,23pp 4
= 11.7,3pu-n ~ 640, Jpizy ~ 460, PtuH—Pt). °F NMR (CDCl,
0): —115.55 (M 2Jpr ~ 486, Drtho-F); —118.57 (dmPJpg ~
414, drthoF); —163.34 (t, paraF); —163.59 (t, paraF);
—164.28 (m, PnetaF); —164.84 (m, 2netaF). 3P NMR (CDCE,
5): 15.3 (d,l\]ptl_pz = 2849.0,2th2_p2 ~ 60, ZJpl_pz =22.4, P2
transto C=C); 14.1 (d,Jpy—p1 ~ 3250,2Jp1_pp = 22.4, Pitrans
to hydride). The complex is not soluble enough € NMR.

Synthesis of Eis,cis(PPhg),Pt{ u-1xC%72-CH=CHC(OH)-
Phy} (u-OH)Pt(CeFs)] (5f). Two drops of deoxygenated water were
added to a solution of 0.05 g (0.05 mmol) of {F-HC=C(OH)-
Phy} (PPh);] (2f) in CH,Cl, (~15 mL), and then 0.04 g (0.05 mmol)
of [cis-Pt(GsFs)2(thf),] was also added to the mixture, which was
studied by?'P{*H} NMR. After 2 min the orange solution obtained
consists of a mixture of the«{hydride)-alkynyl) complex frans
(PPR)(CeFs)Pt(u-H){ u-1xcC:y>-C=CC(OH)Ph} Pt(CeFs)(PPh)] (3f)
and the g-hydroxy)u-vinyl) complex [is,cis(PPh) Pt u-1«C*:
n?-CH=CHC(OH)Ph} (u-OH)Pt(GFs)2] (5f) (molar ratio~20:80,
respectively) and traces ofip,cis(PPh),Pt(u-H){ u-1«C*:n?-C=
CC(OH)Ph} Pt(GsFs),] (4f). The solution was evaporated to small
volume ¢(~1 mL), and 5 mL of cold hexane was added, causing



Rearrangement Promoted by the &k [cis-Pt(GFs).(thf);]

the precipitation obf as a yellow solid. Yield: 0.06 g (77%). Anal
Calced for GaF10H440,PPL: C, 51.30; H, 3.01. Found: C, 51.09;
H, 2.99. MS ESt): m/z1052 [M — (C¢Fs) — (PPh) — (H20) +
Na+ 2H]" 13%; 910 [Pt(CCCPH(PPR),] ™ 7%; 791 [M— (CgFs)
— 2(PPh) — (H.0) + Na + 3H]" 100% (sample ionized with
Na®). IR (cm™b): »(OH) 3580 (m), 3562 (m)y(C=C) 1603 (w);
V(CoFs)x—sensitive806 (M), 794 (m)H NMR (CDClg, 0): 7.67, 7.46,
7.28, 7.15, 7.00, 6.89 (m, 40H, Ph, RPand C(OH)P}); 6.46
(dd,33y-p = 14.0,334-y = 7.4, 1H,u-C,H=CsH); 5.85 (M,JIn—pt
~ 60,3)4-n = 7.4, 1H,u-Co,H=CgH); 1.34 (s, 1H, OH):~0.33 (s,
1H, OH).13C NMR (CDCB, 0): 140-135 (C¢Fs); 146.2, 146.1 (s,
ipso-C, Ph, C(OH)P}); 134.4 (d,2Jc-p = 11.2,0rtho-C, Ph, PP§);
134.2 (d,2)c-p = 11.7,0rtho-C, Ph, PP§); 131.2 (s), 131.0 (s),
(para-C, Ph, PPg); 129.2(d, Jp—c ~ 60, ipso-C, Ph, PP this
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intermediate ¢is,cis(PPh).P{ u-n%1n?>-HC=C(OH)Ph} Pt(GFs),-

(thf)] (6f) appeared and grew in intensity until 263 K (showing in
the 31P{*H} NMR spectrum the same relative intensity as that
observed in the study mentioned before without addition of water).
Above this temperature the signals duéfctarted to decrease in
intensity, while the resonances assigned to ghkydroxy)-vinyl)
complex5f started to appear, which are the main signals observed
at 293 K. At this temperature the spectra also show the signals
assigned t@f (3f:5f, 20:80 approximately) andf (trace).

Synthesis of { (PPhs),Pt(u-7%2kN-HC=CCsH4N-4)} A cis-Pt-
(CeFs)2}] (79). A suspension of 0.11 g (0.13 mmol) of [F¥HC=
CGsH4N-4)(PPh),] in 10 mL of CH,CI, was treated with 0.05 g
(0.07 mmol) of Eis-Pt(GsFs)2(thf),], and the mixture was stirred at
room temperature for 5 min. The resulting yellow solution was

signal, with the appearance of an overlapped doublet of doublets,evaporated to dryness, and the residue was treated with hexane to

overlaps with the next signal); 128.8 @p-c = 10.2,metaC, Ph,
PPh); 128.5 (d,3Jp_c = 11.6, metaC, Ph, PPk This signal
probably overlaps with a signal duepara-C of C(OH)Ph); 128.2,
127.6, 127.0, 126.1para-C); 126.0 (s, Ph, C(OH)Rh 117.6 (G,
C=C); 105.0 (G, C=C); 77.9 (d,Jp_c = 6.7, C(OH)Ph). 1%F
NMR (CDCl, 6): —114.94 (d.2Jpwr ~ 400, lortho-F); —118.76
(d, 3Jpr ~ 400, lortho-F); —119.26 (d,2Jp—r ~ 420, Drtho-F);
—162.04 (t, baraF); —162.74 (t, baraF); —164.53 (m, Meta
F); —164.85 (m, etaF); —165.34 (m, inetaF). 3P NMR
(CDC|3, 6) 22.8 (d,lth_pz = 1619.0,2Jp1_p2 = 14.5, P2transto
CH=CH), 8.1 (d,lth_pl = 4272.0,2Jp1_p2 = 14.5, Pltrans to
hydroxy). 9Pt NMR (CDCk, 0): —4240 (dd, Jpy—p1 ~ 4300,
pu—p2~ 1900, Pt1); the signal due to Pt2 is not observed probably
because of the coupling with thetho-F of the GFs groups.

Study of the Reaction between [Rty?>-HC=CC(OH)Ph,}-
(PPhg)] (2f) and [cis-Pt(CeFs),(thf) ;] at NMR Scale. This reaction
was not done in anhydrous conditionsisfPt(CsFs)(thf),] (0.013
g, 0.02 mmol) was added, at 223 K, to a solution of [PtHC=
C(OH)Ph} (PPh);] (2f) (0.019 g, 0.02 mmol) in 1 mL of CDG|
and the mixture was studied by multinuclear NMR spectroscopy
(*H, 1%F, and3P{1H}). On raising the temperature, the resonances

due to the starting materials decreased in their relative intensity,

while signals corresponding to a unique, hew compound, which
has been identified as the mixed-valence intermedieigcis
(PPR)2PY u-n%1*>-HC=C(OH)Ph} Pt(GsFs)(thf)] (6f), appeared,
and they grew in intensity until 263 K. Above this temperature,
the signals due t®f started to decrease in intensity, while the
resonances assigned to theu-hydroxy)u-vinyl) com-
plex [cis,cis(PPh),PY i-1cC*3?-CH=CHC(OH)Ph} (1-OH)Pt-
(CsFs)2] (5f) appeared. The signals corresponding to thikydride)-
(u-acetylide) isomerstfans-(PPh)(CeFs)Pt(u-H){ u-1cC*:52-C=
CC(OH)Ph} Pt(GsFs)(PPh)] (3f) and [is,cis(PPh)Pt(u-H){ u-
1k C®:n2-C=CC(OH)Ph} Pt(CsFs),] (4f) were observed for the first
time at 283 K. At 293 K, the reaction mixture consists of an
approximately equimolecular mixture 8f and5f, together with a
small amount (less than 10%) 4f. At this temperature there are
also still signals due to the alkyne Pt(0) precurgbiSpectroscopic
data for6f at 263 K: 'H NMR (CDCls, 6): 5.97 (dd,2Jy—pt ~ 47,
3Jh—ptrans ~ 24,3J4—pcis =~ 7,=CH). %F NMR (CDCk, 9): —117.4
(d, 3Jpr ~ 360, Drtho-F); —119.6 (d,3Jpr ~ 400, 2rtho-F);
—161.4 (t, paraF); —161.9 (t, paraF); —163.3 (m, 2netaF);
—164.2 (m, 2netaF). 3P NMR (CDCE}, 6): 32.2 (d,"Jp—p = 3665,
zprp = 14), 27.9 (d,l\]ptfp = 3571.8,2\]p7p = 14)

Study of the Reaction between [Rty2-HC=CC(OH)Ph,}-
(PPhg);] (2f) and [cis-Pt(CgFs)2(thf) ;] with Addition of Water
at NMR Scale.[cis-Pt(GsFs),(thf);] (0.013 g, 0.02 mmol) was added
at 223 K to a solution of [Rty2-HC=C(OH)Ph} (PPh),] (2f) (0.019
g, 0.02 mmol) and two drops of water in 1 mL of
CDCl;, and the mixture was studied by multinuclear NMR
spectroscopy!t, 1°F, and3P{1H}). On raising the temperature,

yield 4e as a yellow solid. Yield: 0.11 g (76%). AnaCalcd for
CogF10H70N2P4Pt: C, 54.12; H, 3.24; N, 1.29. The best analyses
found (C, 52.93; H, 2.74; N, 1.36) fit well with dgF10H7oN2Ps-
P&:CH.Cl,: C, 52.62; H, 3.21; N, 1.24. MS ES${: m/z 673
[Pt(CsFs)(HC=CsH4N)3 + 2H]* 35%; 625 [Pt(GFs)(PPh) + H] ™
100%; 568 [Pt(@Fs)(HC=CsH4N),]* 40%. IR (cmY): »(C=C)
1688 (m);v(CeFs)x—sensitve808 (M), 798 (Mm)*H NMR (CDCls, 6):
7.86 (d,3J4—n = 5.7, 4HP, CsH4N); 7.51 (dd,3Jprans—H = 21.1,
8Jpeis— = 12.0, 2H,=CH; this signal partially overlaps with the
next one; platinum satellites are observed, B4t cannot be
unambiguously calculated); 7.24, 7.13, 7.00 (m, 60H, 57
(d, 34—y = 5.7, 4H, CsHyN). 13C NMR (CDCh, 0): 151—-137
(m br, GFs); 150.0 (s, G, CsHyN); 143.5 (“t”, 2Jprans—c ~ 3Jpcis-c
~ 9, Cl, CsHyN); ~136 (overlapping of two doublets of doublets
due to theipso-C of PPR); 133.9 (d,2Jc—p = 13.1,3Jc—pt = 20.2,
overlapping of two practically isochronous doublets, with similar
J, due to theortho-C of PPR); 129.61 (d,*Jp—c ~ 2.5, para-C,
PPh); 129.57 (d*Jp-c ~ 2.4, para-C, PPh); 128 (d“t", 3Jc—p ~
102Jc-p ~ 1.4, overlapping of two practically isochronous doublets,
with similar J, due to themetaC of PPR); 125.4 (“t", 4Jp—c ~ 4,
3Jpic & 30, &, CsH4N). The signals due to £and G are not
observed®F NMR (CDCk, 6): —120.48 (d3JpF ~ 470, frtho-
F); —163.66 (t, daraF); —165.52 (M, 4netaF). 3'P NMR (CDC},
0): 27.3 (d,\Jpr-p=3477.82Jp_p = 26.8); 25.8 (d1Jp_p = 3587.8,
2Jp_p - 268)

X-ray Crystallography. Table 4 reports details of the structural
analyses for all complexes studied. Pale yell@w)( colorless 8a,
4c, 5f), yellow (3b, 4a), or orange 4€) crystals were obtained by
slow diffusion of n-hexane into chloroform3a, 4e, and5f, room
temperature), dichloromethar#&h( 4a, and4c, room temperature),
or acetoneXb, —30 °C) solutions of each compound. For complex
4a one molecule of CkCl, and one of water, for complekc one
and a half molecules of GJ€l,, and for complexde one molecule
of CHCI; were found in the asymmetric unit. X-ray intensity data
were collected with a NONIUSCCD area-detector diffractometer,
using graphite-monochromated MooKradiation. Images were
processed using the DENZO and SCALEPACK suites of pro-
grams’! carrying out the absorption correction at this point for
complexeslb, 3a, and 3b. For the rest of the complexes, the
absorption correction was performed using SORTAVThe
structures o#le CHCl; and 5f were solved by Patterson or direct
methods, respectively, using the SHELXL-97 progrémhile the
rest of the structures were solved by Patterson and Fourier methods
using the DIRDIF92 prograrff. All structures were refined by full-

(71) Otwinowski, Z.; Minor, W. InMethods in Enzymologyarter, C.
V., Jr., Sweet, R. M., Eds.; Academic Press: New York, 1997; Vol. 276A,
p 307.

(72) Blessing, R. HActa Crystallogr.1995 A51, 33.

(73) Sheldrick, G. MSHELX-97 a program for the refinement of crystal
structures; University of Gtingen: Germany, 1997.

(74) Beursken, P. T.; Beursken, G.; Bosman, W. P.; de Gelder, R.:@&arcI
Granda, S.; Gould, R. O.; Smith, J. M. M.; Smykalla, The DIRDIF92

the resonances due to the starting materials decreased their relativgrogram systemTechnical Report of the Crystallography Laboratory;

intensity, while the signals corresponding to the mixed-valence

University of Nijmegen: The Netherlands, 1992.
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Table 4. Crystallographic Data for 1b, 3a, 3b, 4a, 4c, 4e, and 5f

Berenguer et al.

1b 3a 3b
empirical formula G2H35N Pth 057H37F10P2Pt2 Cs7H35F10N P2Pt2
fw 846.77 1363.99 1375.98
temperature (K) 123(1) 293(2) 293(2)
cryst syst monoclinic monoclinic monoclinic
space group C2lc P2i/c P2i/c
a(h) 15.5902(3) 23.6302(2) 23.2380(1)
b (A) 16.2396(4) 14.7458(3) 14.8000(2)
c(R) 15.3325(4) 28.5730(5) 28.1530(2)
a (deg) 90 90 90
£ (deg) 113.620(1) 150.658(1) 149.6591(6)
y (deg) 90 90 90
volume (49) 3556.65(14) 4878.72(14) 4891.02(8)
A 4 4 4
Decaica (Mg/m?3) 1.581 1.857 1.869
abs coeff (mm?) 4.0696 5.872 5.858
F(000) 1680 2620 2640
cryst size (mm) 0.7 0.40x 0.40 0.50x 0.05x 0.05 0.60x 0.10x 0.075
6 range for data collection (deg) 2.9510 27.90 5.13t0 25.68 4.12t0 27.10
no. of data/restrains/params 4197/0/223 9174/0/641 10 743/0/653
goodness-of-fit orfF2 1.018 0.999 1.003
final Rindices | > 20(1)] R = 0.0273, Ri = 0.0504, Ri = 0.0344,
WR, = 0.0671 wWR, = 0.0771 WR; = 0.0620
Rindices (all data) R; = 0.0305, R; = 0.1186, R, = 0.0634,
WR, = 0.0698 WR, = 0.0938 wWR, = 0.0702
largest diff peak and hole (& 3) 1.440 and-1.497 0.805 and-0.687 1.089 ane-0.705
4a-CH,Cly*H0 4¢-1.5CHCl, 4eCHCl; 5f
empirical formula GeH40Cl2F100PPL Cs4.9H38ClaF10PoPL CssHa0ClaF100PPL CeaHaaF100:P-PL
fw 1465.92 1441.32 1465.34 1475.10
temperature (K) 293(2) 173(2) 293(2) K 173(2)
cryst syst triclinic orthorhombic triclinic monoclinic
space group P1 Pcab PL P2/c
a(A) 12.4140(3) 17.3760(2) 13.7330(5) 22.44670(1)
b (A) 13.7921(3) 24.1390(2) 14.6640(5) 10.9348(1)
c(R) 17.2697(5) 25.1940(2) 16.6710(7) 24.7410(2)
o (deg) 79.742(1) 90 64.420(2) 90
p (deg) 74.228(1) 90 88.728(2) 116.5999(4)
y (deg) 73.240(1) 90 64.725(2) 90
volume (£9) 2708.64(12) 10567.35(17) 2683.61(17) 5429.92(7)
z 2 8 2
Dealca (Mg/m®) 1.797 1.812 1.813 1.804
abs coeff (mm?) 5.391 5.573 5.490 5.286
F(000) 1412 5536 1410 2856
cryst size (mm) 0.15% 0.10x 0.05 0.15x 0.10x 0.075 0.25x 0.25x 0.10 0.35x 0.27x 0.25
6 range for data collection (deg) 4.11to 27.87 4.08 to 25.68 4.10t0 24.43 2.121028.72
no. of data/restrains/params 12 838/0/682 9996/8/639 8292/0/661 14 048/0/724
goodness-of-fit orfF2 1.041 1.007 1.026 1.028
final Rindices | > 20(1)] R; = 0.0480, R: = 0.0456, R, = 0.0683, R = 0.0302,
wR, = 0.0995 wR, = 0.1163 wR, = 0.1621 wR, = 0.0610
Rindices (all data) Ry = 0.0845, R, =0.0714, Ry =0.1106, R; = 0.0479,
wR, = 0.1089 wR, = 0.1286 wR, = 0.1901 wR, = 0.0659

largest diff peak and hole (&~3)

matrix least-squares off? with SHELXL-977% and all non-

1.075 and-1.121

2.614 and-1.724

1.761 and-2.214

0.850 and-1.094
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Supporting Information Available: Selected bond lengths and
angles for complexe3a, 4c¢, and4eand the view of their molecular
structures!H and3'P{1H} NMR spectra of complexe3a and4a.

IH NMR and heteronuclear C,H correlation spectr&ofStudy of
the reaction of [Rty2-HC=C(OH)Ph} (PPh),] with [cis-Pt(CGsFs)2-
(THF),] without addition of water by NMR at different tempera-
tures. Further crystallographic dataldf, 3a, 3b, 4a-CH,Cl,-H0,
4¢-1.5CHCI,, 4eCHCI;, and 5f are given in CIF format. This
material is available free of charge via the Internet at http://
pubs.acs.org.



