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Abstract

The reaction of (nBuaP)2[PtBr4] with 2,2°-(CsHaLi). yields selectively (by *Pt and 3P
NMR) compound trans-PtBro[CH(nPr)(PnBus)]. as a mixture of meso (R,S) and dl
(R,R+S,S) diastereoisomers. The initially formed 1:1 mixture slowly evolves toward a
solution richer in the meso compound, which then crystallizes selectively. In addition to
the NMR characterization, the meso isomer has also been characterized by a single
crystal X-ray diffraction analysis. DFT calculations in the gas phase and in solution
(THF) confirm the slight thermodynamic preference for the meso isomer and reproduce
the chemical shift difference of the %Pt NMR resonances. They also suggest the

likelihood of a dissociative mechanism for the slow diastereoisomer interconversion.

Introduction

We have recently carried out synthetic and solution equilibrium studies involving
a few tetra-n-butylphosphonium salts of anionic platinate(ll) complexes, including
[NBusP]2[PtBra], [nBusP]2[Pt2Brs], [nBusP][PtBrs(PhNH)] and [nBusP][PtBrs(CzH4)].
These and other neutral derivatives, namely cis- and trans-PtBr2(PhNH)(C2H4) and cis-

PtBro(PhNH2). are low-energy intermediates of the catalytic intermolecular



hydroamination of ethylene by aniline.”

In an attempt to generate a diaryl derivative of type [Ar.PtBr;]?", which we wished
to test for its potential as a hydroamination pre-catalyst, we have reacted a solution of
[NBusP]2[PtBrs] with a lithium aryl derivative, 2,2’-(CeHsLi)2. The reaction, however,
led to deprotonation of the phosphonium cation and to the isolation of an unprecedented
bis(ylide) derivative of platinum(ll). The reaction leading to the formation of this

product and its structural characterization are reported herein.

Experimental section

General. The synthesis was carried out under argon. THF and Et,O were dried by
conventional methods and distilled under argon prior to use. NMR investigations were
carried out on Bruker DPX 300 spectrometer operating at 64.5 MHz (**°Pt) and 121.49
MHz (C!P{*H}). The spectra were calibrated relative to external NayPtCls (**°Pt) or 85%
HsPO4 (CIP).

Generation and crystallization of complex trans-(R,S)-PtBr2[CH(nPr)-
(PnBus)]2. To a cooled solution (-70°C) of 2,2’-(CsH4Br)2 (36 mg, 0.116 mmol) in Et.O
(2 mL) was added dropwise BuLi (0.16 mL of a 1.6 M hexane solution, 2.2 equiv).

After stirring at -70°C for 5 min, this solution was transferred by cannula dropwise at -



70°C into a separate Schenk flask where a suspension of [nBusP]2[PtBrs] (100 mg,
0.097 mmol) in 3 ml of THF had been separately prepared. Subsequent warming to
room temperature resulted in a clear yellow solution. After stirring for 1 h at r.t., a
portion of the solution was withdrawn and used to measure a *Pt{*H} NMR spectrum
with overnight data collection (external lock with a CsDe capillary). The spectrum
showed only two broad resonances with equal intensity at 6 -3471 and -3482. After one
additional day of stirring, a second aliquot was measured in the same way, yielding an
increased intensity for the resonance at 6 -3471 and a decreased intensity for that at J -
3482. Yellow crystals were grown directly on the walls of this Schlenk flask by slow
solvent evaporation under argon flow (ca. 2 hrs). One of these crystals was used for the
X-ray structural analysis, revealing the meso (R,S) stereochemistry. NMR (CDCls,
298K): 31P{'H}: 31.8 (s + Pt satellites, 2Jp-pt = 60 Hz); **°*Pt{H}: -3465 ppm (t, 2Jptp =
60 Hz).

In a separate experiment run under the same conditions, the reaction was
monitored by 3P{*H} NMR. After one hour, 0.2 mL of the reaction mixture diluted into
0.3 mL of CDCls revealed only one broad resonance at 6 31.0 with visible Pt satellites
having Jept ~ 60 Hz (see SI, Figure S1). The shape of this spectrum did not change over

3 weeks, except for the appearance of small resonances attributed to degradation



products. The solution was worked up by addition of wet Et,O followed by filtration of
the resulting white precipitate and evaporating to dryness. The 3'P{*H} spectrum of the
yellow crude product in acetone-de revealed two major resonances as closely spaced
broad singlets at 6 31.64 and 31.47 (relative intensity ca. 70:30), in addition to other less
intense resonances attributed to decomposition products (Figure S2). An analytically
pure product could not be isolated.

X-ray diffractometric analysis. A single crystal was mounted under inert
perfluoropolyether at the tip of a glass fibre and cooled in the cryostream of a Bruker
APEXII CCD diffractometer. The data were collected using the monochromatic MoK a.
radiation (A= 0.71073). The structure was solved by direct methods (SIR97%) and
refined by least-squares procedures on F? using SHELXL97.° All H atoms attached to
carbon were introduced at idealised positions and treated by the riding model. The
drawing of the molecule was realised with the help of ORTEP32.1° Crystal data and
refinement parameters are shown in Table 1. Crystallographic data (excluding structure
factors) have been deposited with the Cambridge Crystallographic Data Centre as
supplementary publication no. CCDC 857952. Copies of the data can be obtained free
of charge on application to the Director, CCDC, 12 Union Road, Cambridge CB2 1EZ,

UK (fax: (+44) 1223-336-033; e-mail: deposit@ccdc.cam.ac.uk).
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Table 1. Crystal data and structure refinement parameters.

Identification code
Empirical formula

Formula weight
Temperature, K

Wavelength

Crystal system

Space group

a, A

b, A

c, A

o, °

B, °

7 °

Volume, A3

z

Density (calculated), Mg/m?®
Absorption coefficient, mm™
F(000)

Crystal size, mm?®

Theta range, °

Reflections collected
Independent reflections (Rint)
Completeness, %
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

R1, wR2 [I>25(1)]

R1, wR2 (all data)

Residual density, e. A

trans-(R,S)-PtBr2[CH(nPr)(PnBus)].
Cs2 H7o Bro P2 Pt
871.70

293(2)

0.71073
Triclinic

P-1

9.5724(5)
9.8981(6)
10.3109(5)
99.468(3)
94.966(3)
101.819(3)
935.86(9)

1

1.547

5.987

440
0.53x0.50x0.10
3.29t0 26.02
7913

3490 (0.0718)
94.7
Semi-empirical from equivalents
0.541 and 0.053
F2

3490/0/ 167
1.088

0.0642, 0.1641
0.0780, 0.1771
5.253 and -3.364




Computational details. Computations were carried out using the hybrid Becke
functional (B3)'1? for electron exchange and the correlation functional of Lee, Yang,
and Parr (LYP),® as implemented in the GAUSSIAN 09 software package.}* For
platinum, the SDD basis set with the associated effective core potential was employed.®®
All other atoms were modelled at the 6-31G+(d) level of theory. Geometry
optimizations were carried out on full models without system simplifications of the
isolated molecules in the gas phase as well as in the tetrahydrofuran force field using the
self-consistent reaction field (SCRF) with CPCM-UFF solvation model. In both cases,
the identity of the optimized geometry as local energy minima was verified by
frequency calculations under the harmonic approximation. NMR shielding tensors were

computed with the the Gauge-Independent Atomic Orbital (GIAO) method.®

Results and Discussion

The reaction between [nBusP]2[PtBrs] and 2,2’-(CeHsLi)2 in a 1:1 ratio was
intended to yield a 2,2’-biphenyldiyl platinum(ll) derivative. However, the reaction
produced instead a mixture of two compounds, of which the major one was shown to

correspond to the bis(ylide) derivative trans-(R,S)-PtBro[CH(nPr)(PnBus)]2, see Scheme



1 as confirmed by an X-ray structural analysis (vide infra). The reaction initially gave
the two compounds in a 1:1 ratio, as shown by the relative intensity of their 1%°pt
resonances at 6 -3471 and -3482. Subsequently, the more upfield shifted resonance
decreased very slowly (over several days) in favour of the other resonance. However,
the 31P{*H} NMR of the reaction mixture (after diluted into CDCIs) revealed only one
broad resonance with Pt satellites at 6 31.0, see Figure S1, showing that the chemical
environment around the P nucleus in the two compounds is very similar. The two
products could be distinguished in the 3P spectrum only when the crude isolated
product was redissolved in acetone-ds (Figure S2).

A few attempts were made to generate the bis(ylide) compound by using nBuLi as
a base. Although evidence for the formation of the same two products was obtained, this
reaction led to multiple products according to the NMR analysis. The procedure using
2,2’-(CeHaLi)2, on the other hand, is selective leading to the formation of the two
bis(ylide) isomers only, according to NMR. The outcome of this reaction suggests that
the combination of the strong basicity of the lithium reagent and the relative acidity of
the o-CH2 protons in the nBusP™ cations results in deprotonation to generate a
phosphorus ylide intermediate, nBusP=CH(nPr), which then undergoes ligand

substitution at [PtBrs]? to yield the trans-bis(ylide) product. This hypothesis seems



confirmed by the observation, at the beginning of the reaction carried out with nBulLi,
of a strong 3P NMR signal without Pt satellites at 9 ppm, close to the position reported
for the methylene trimethylphosphorane, MesP=CH, (2.1 ppm).}” This mechanistic
hypothesis immediately suggests the nature of the second product as the dl (R,R + S,S)
diasteroisomer, consistent with the very similar NMR properties (}*Pt, 3P chemical

shifts) of both compounds.

(R)
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("Bu):;PLE B/ert\‘;B \nPr
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Scheme 1. Generation of the isomeric bis(ylide) Pt complexes by the reaction of
[NBusP]2[PtBr4] with 2,2’-(CsHaLi)2.

Platinum(ll) chemistry with phosphorus ylides is well established, but the reaction
reported here shows unusual features. The substitution of halide ligands by phosphorus
ylides is relatively common for stabilized ylides, such as RCOCH=PPh3z (R = Ph, Me,
EtO) in the case of palladium complexes.’® When the ylide is not stabilized as in the

present case, and even for stabilized ylides in the case of platinum complexes, the



reaction typically proceed with transylidation or ortho-metallation and formation of a
chelating anionic ylide complex and a phosphonium salt, for instance PtCl.(PMes)., and
two equivalents of tBuoMeP=CH, vyield [Pt{(CH.).PtBu.}(PMe3)-]'Cl- and
tBupMe2P*CI".2® In the latter reaction, the second equivalent of ylide captures a proton
from an a-C-H bond of the already coordinated ylide ligand. The reaction between PtCl;
and PhaP=CHCOCHs3 was initially incorrectly described as leading to the bis(ylide)
adduct but was later shown to vyield the ortho-metallation product [Pt(u-Cl)(o-
CsH4PPh,CHCOCHS:)]2.2%%1 For the reaction presented herein, on the other hand, both
ylides substitute a bromide ligand. Platinum(1l) complexes with neutral, non stabilized
ylide ligands have previously been obtained by addition of the phosphine to a
halomethyl precursor, for instance the addition of excess PPhs to cis-Pt(COD)(CHz2l)2
yielded cis-[Ptl(PPhs3)2(CH2PPhs3)2]*I", which was structurally characterized by X-ray
diffraction.?? Also, complex trans-[PtI(CH2PEt3)(PEts)2]*I" was obtained by reacting
Pt(PEts)s and CHalz, presumably via the intermediate oxidative addition product,
Ptl(CH:I)(PEts)2, which is further attacked by the released PEts.2

A possible reason for this unprecedented reactivity is related to the different
coordination sphere and electronic environment around the Pt center relative to the

previous studies, which generally involved neutral complexes with phosphine ligands.
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Once a first halide ligand is replaced to generate a cationic [Pt(ylide)X(PR3)2]"
complex, there is a choice between substitution of the second halide ligand or
deprotonation at the a-CH position of the already coordinated ylide ligand (see Scheme
2, L = PRg). For the cationic complex (L = neutral donor), the halide ligand is probably
tightly bonded to Pt and the phosphorus atom of the already bonded ylide ligand has a
high positive charge, exalting the acidity of the a-CH bond and favoring deprotonation
(transylidation). On the other hand, the anionic complex obtained when L = X" (in the
present case bromide) has reduced acidity at the ylide a-CH bond and greater lability for

the coordinated X" ligands, especially the one located trans to the ylide.

RHZC\ CH,R
RHzC CHR RHC/ /F;\
L ®n. P 7 (RHC)P—CHR \P/CHZR RHC=P(CH,R); RHCT @ “CHR
“, & NG CH,R L., @Huc”" ™~ Pt
R‘ //Pt\\ \R -————— l/"’;t\“"“ \ CH2R _— L/ \L
C% A S - X - R
RH,cH7TH L XN
+ (RCHp)sP*X"

/
RH,C \CHZR

Scheme 2. Competing reaction pathways for the attack of a second ylide ligand to
[PtX(ylide)(L)2]".

The geometry of the trans-(R,S)-PtBro[CH(nPr)P(nBu)s]. molecule, as revealed
by an X-ray diffraction analysis, is shown in Figure 1. Relevant distances and angles are

reported in Table 2. The molecule has crystallographically imposed inversion symmetry,
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with the Pt atom sitting on the inversion center and half of the molecule in the
asymmetric unit. This is an unprecedented structural arrangement for Pt" ylide
complexes.?* The only other structurally characterized k' phosphorus ylide complexes
of Pt according to the Cambridge Structural Database, are cationic complexes that
contain only one ylide ligand (trans-[PtI(PEts)2(CH2PEt:)]*,2> and  cis-
[PtX(PPhs)2(CH2PPh3)]* (X = CI, 1)?%%) or two ylide ligands in a relative cis
arrangement, cis-[PtI(PPhs)(CH2PPhs)2]*.22 The complex described here, on the other
hand, is neutral and features the two ylide ligands in a mutual trans arrangement. A
related structure, which contains however a stabilized ylide ligand, is found for a
palladium(Il) complex, trans-PdCI[CH(COPh)(PnBu)s]2.2 Like for those previously
investigated ylide complexes, the P-C bond to the Pt-bonded C atom is slightly shorter
than the other P-C bonds. The Pt-C11 distance is rather long relative to those observed
in the above mentioned compounds (all being shorter than 2.1 A except for 2.12(2) A in
cis-[Ptl(PPhs)2(CH2PPh3)]")?". This is possibly related to the increased electron density
at the metal center and the mutual trans arrangement of the strongly electron donating

ylide ligands.

12



Figure 1. ORTEP view of the structure. Ellipsoids are drawn at the 30% probability
level. H atoms have been omitted for clarity.

Table 2. Selected structural parameters (distances in A, angles in °) for the two
diastereoisomers of trans-PtBro[CH(nPr)(PnBus)]2.2

meso isomer dl isomer

X-Ray gas THF gas THF

Pt-Brl 2.4560(11) | 2.532 | 2.531 |2.527 |2.532
Pt-C11 2.141(11) | 2174 | 2182 |2173 |2182
P1-Cl1 1.794(10) |1.804 |1.812 |1.804 |1.812
P1-C21 1.805(12) |1.838 |1.838 |1.833 |1.842
P1-C31 1.813(12) |1.857 |1.852 |1.861 |1.857
P1-C41 1.799(12) |1.848 |1.847 |1.843 |1.842
Bri-Pt-Br2 | 180.0 179.6 | 1795 |1784 |1775
C11-pPt-C11° | 180.0 179.6 | 1795 | 1749 | 1745

Br1-Pt-C11 | 91.9(3) 92,5 92.4 91.8 91.8

Br1-Pt-C11° | 88.1(3) 87.4 87.6 88.3 88.3

Pt-C11-P1 109.7(5) 110.7 |112.5 |1109 | 1131

Pt-C11-C12 | 119.0(8) 1174 |117.2 |116.2 | 116.0

C11-P1-C21 | 112.8(6) 110.8 |110.6 |114.0 |113.9
C11-P1-C31 | 111.1(5) 1124 | 112.2 |113.6 |113.1
C11-P1-C41 | 113.2(5) 1142 | 1143 |110.6 | 110.7

2 All computed parameters related by pseudo-symmetry are given as an averaged single
entry. Symmetry code (for the X-ray experimental structure): (*) -X+1,-y+1,-z+1.

13



The most intriguing feature of this compound is the slow isomerization,
interconverting the two diastereomers. Initially, the reaction yields a 1:1 mixture of the
two isomers under kinetic control, as expected from statistical considerations since the
trans arrangement of the two ylide ligands cannot lead to strong diastereoselection.
However, the slight energetic difference (see DFT section below) leads to a subsequent
slow re-equilibriation to give a final solution richer in the more stable meso isomer,
which is also preferentially crystallized. This isomerization could in principle be caused
by the presence of excess base, which could invert the configuration at the Pt-bonded C
atom via reversible proton transfer steps, involving a chelated anionic ligand

intermediate and also a cis isomeric form, as shown in Scheme 3 (path A).

"Pr "Pr.
e P Hp\r e i B
\/é;pt;c% P C—F‘n—c,,,_H . e pi¢,
("Bu)sP E‘;r \n § BH" ("Bu)sP Br npr ("Bu)sP sl \H
Pr ©) ®) Br "Pr
BH* o ) ® ®) ®)
7 Y. A N
n n n P P("Bu)
Pr. P("Bu)z npr pr: Br ., 3
Py H: o P("Bu)s HC B prsu), D ™
N \’cipt + C—Pt—=CX N
Ne—Pt—ar A / \ / "Pr C—Pt—Br
n n "Bu)yP
n | ("Bu)sP g H Pr ("Bu) ("BuyF |
("Bu)zP s B (s) B (S) Cc s B
BH* "Pr "Pr
np P("Bu). "Pr. Br P("B npy P("Bu),
r» 2 B H\:: ‘ Y ("Bu)s \5 $H '
Ne—pt—c, — /C*F"'*C\%np — /c—/F"f—c,,,/
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® ® ®© ®) ®)

Scheme 3. Possible diastereoisomer interconversion mechanisms.
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However, when redissolving the isolated pure (R,S) crystals in CDCls, a slow
isomerization process still occurs. The *Pt{*H} NMR spectrum recorded after 1 month
on the solution prepared from the crystallized meso isomer is shown in Figure 2. This
process cannot take place by pathway A, since no external base is present under these
conditions. An alternative and simpler possibility consists of a dissociation/reassociation
process (path B in Scheme 3). A dissociative exchange of non stabilized ylides, which
are normally considered as strongly bonding ligands, is apparently unprecedented. A
precedent for the interconversion of diastereoisomers was only reported, to the best of
our knowledge, for complexes containing two stabilized chiral ylides, for instance for
the similar palladium system trans-PdCI.[CH(COAr)(SMez)]., where equilibration took
place over a few hours,?® and for a palladium compound containing the chelating
phosphine-ylide PhoPCH>CH2PPh,=CHC(O)R and a second asymmetric center in the
chelating 0-CsHsCH(Me)NMe; ligand.*® In the latter case, the diastereomeric ratio was
shown to change reversibly with temperature indicating rapid equilibrium. The
occurrence of a dissociation for a non stabilized ylide ligand appears remarkable and
may be facilitated in the present case by the strong mutual trans effect of two such

ligands in relative trans position. Two other possibilities for the isomerization
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mechanism may be imagined, involving C-H activation processes. In the first one, an a-
H elimination from the ylide ligand could yield a 5-coordinate hydrido carbene
intermediate, which could reverse to the opposite configuration at the C atom after
stereochemical rearrangement of the Pt coordination sphere (Scheme 3, path C). The
second one would entail a y-C-H oxidative addition to generate the chelating
[(CHNPr)2P(nBu).]" ligand on a Pt" hydrido intermediate, followed by the reductive
elimination to yield the same Pt cis isomer as in path A, and then the reverse process to

generate the opposite configuration at the C atom (Scheme 3, path D).

meso

dl

-3460.0 -3465.0 -3470.0 -3475.0 S/ppm

Figure 2. 1Pt{*H} NMR spectrum of a CDClIs solution of redissolved crystals of trans-
(R,S)-PtBr2[CH(nPr)(PnBus)]2, after standing for 1 month at r.t.

DFT calculations have addressed the thermodynamic preference and have given

indications about the isomerization mechanism. The calculations were carried out on the
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full model of the structurally characterized (R,S) isomer (no ligand simplification) and

also on its (R,R) diastereoisomer. The molecular geometries were fully optimized both

in the gas phase and in THF solution by the CPCM method (selected optimized values

are collected in Table 2. Although no symmetry restrictions were used in the

calculations, the energy minima were obtained for geometries with approximately Ci;

and C; point group symmetry (shown in Figure 3) for the first coordination sphere in the

(R,S) and (R,R) molecules, respectively. The ideal C, axis for the (R,R) isomer runs

through the Br-Pt-Br vector. This ideal symmetry is significantly broken only by the

conformation adopted by the outermost nBu and nPr groups. Each pair of parameters

related to each other by the pseudo-symmetry element in Table 2 display nearly

equivalent values. The optimized parameters are very similar for the two

diastereoisomers and are very close to those determined experimentally by X-ray

diffraction for the meso isomer and all trends are reproduced, notably the slightly

shorter P-C11 distance relative to the P-C distances involving the nBu groups.

Optimization in solvent yields substantially equivalent geometries to the gas phase.
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Figure 3. Views of the optimized geometries and relative energies computed at
DFT/B3LYP/SDD(Pt)/6-31+G*(C,H,P,Br)/CPCM(THF) level of theory for the meso
(left) and dl (right) diastereomers of trans-PtBr[CH(nPr)(PnBus)]2, and for the
dissociative PtBr,[CH(nPr)(PnBus)] + nPrCH=PnBus (center).

The calculations indicate greater stability for the crystallographically
characterized meso diastereoisomer. The stabilization relative to the dl isomer on the
AGCPM (AEzpyePM) scale is 4.8 (4.2) kcal/mol in the gas phase and 4.3 (3.7) kcal/mol
in solution. The reason for this energy difference is probably caused by less favorable
van de Waals contacts between the nPr and the PnBus groups of the two different ylide
ligands on the opposite sides of the molecule. These bulky groups prefer to occupy the
space above and below the coordination plane (the CH bond of the Pt-bonded atom lies

close to the coordination plane) and thus the meso form is better able to accommodate

these groups further away from each other, as may be appreciated by inspecting a space

18



filling model of the two optimized geometries, although the difference is not very large.
The calculated energy difference would lead to a meso/dl ratio of ca. 0.03% at
equilibrium at room temperature, namely an unobservable relative amount, whereas a
substantial amount of dl isomer is generated as shown in Figure 2. However, DFT
calculations are believed to yield relative energies for related systems within an
accuracy of a few kcal/mol (in our experience £2 kcal/mol when the two systems are
very closely related as in the present case). Therefore, the computational result is not
necessarily in disagreement with the experiment.

Following the geometry optimizations, the DFT approach was also used to
estimate the *Pt chemical shifts for the two optimized geometries, yielding values of
-28.8 ppm (R,S) and -37.6 ppm (R,R). Relative to the calculated chemical shift value for
the Na-PtCle reference, these numbers become -205.2 ppm for the (R,S) isomer and
-214.0 for the (R,R) isomer. These values are quite far from those experimentally
determined for the two compounds, probably because of the very different chemical
nature of the complexes (neutral square planar Pt for the bis(ylide) complexes,
dianionic octahedral Pt"V for the reference) and limitations in the DFT accuracy for the
calculation of the Pt shielding tensors. However, the chemical shift difference between

the two isomers (ca. 10 ppm) matches quite well in both magnitude and sign with the

19



experimentally observed one.

The calculations on the separate ylide and three-coordinate complex
PtBr[CH(nPr)(PnBus)] (intermediates of the dissociative isomerization mechanism,
path B in Scheme 3) yield an energy only 11.8 kcal/mol higher than the more stable
meso isomer (7.5 kcal/mol higher than the dl isomer), see Figure 3. The energy of the
transition state is not much higher, as could have been predicted a priori from the
dissociative nature of the process. In fact, for the ylide dissociation from the more stable
meso isomer this is found at even lower energy than the dissociation asymptote on the
CPCM(THF) energy scale. In other words, the dissociative 4-coordinate intermediate
has an essentially zero barrier for reassociation of the ylide and this perfectly justifies
the initial formation a 50:50 diastereomeric mixture under kinetic control. Therefore,
the results of the DFT calculations are consistent with the occurrence of this pathway.
Concerning pathways C and D, attempts to optimize the 5-coordinate Pt" hydride
intermediate of path C led to loss of the Br~ ligand and optimization of a square planar
geometry for [PtHBr{CH(nPr)(PnBu3)}{C(nPr)(PnBuz)}] in close contact with the
outer sphere Br ion. Hence, the preference of Pt" for a square planar geometry induces
loss of the weakest ligand in the coordination sphere. The energy of this intermediate

species is +32.5 kcal/mol relative to the starting meso compound (on the AG scale in
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THF). The hydrido Pt"V intermediate of path D, on the other hand, leads to smooth
convergence to the expected pseudo-octahedral 6-coordinate geometry but is again
found at very high energy relative to the meso compound (+34.8 kcal/mol on the AG
scale in THF). Figures of these two high-energy minima are shown in Figure S3. In
conclusion, the DFT study points strongly toward a dissociative mechanism for the

diastereoisomer interconversion through the free non stabilized ylide.

Conclusions

We report here an unprecedented trans square planar bis(ylide) derivative of Pt"
with a non stabilized ylide, generated by deprotonation of tetra-n-butylphosphonium.
Given the central chirality of the Pt-bound C atom, meso and dl diastereoisomers are
generated by the synthesis as observed by 3!P and %Pt NMR, only the meso isomer
being crystallized and structurally characterized. The observed slow interconversion of
the two isomers in solution is suggested by a DFT study to take place via a dissociative
mechanism with release of the non stabilized ylide. To the best of our knowledge, this is
the first reported evidence for reversible dissociation of a non stabilized ylide, which is
considered to be a strongly binding ligand, from a transition metal complex. The

relative trans arrangement of two such ligands in the Pt coordination sphere is probably
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at the origin of this unexpected behavior.
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