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Abstract. Cyclometallated platinum complexes of the monoanionic ligand 2-NMe,C.H,CH(SIR,)"

(R = Me, Ph; dmat-SiR, ") have been synthesized via the reaction of the organolithium reagent
with both [PtCl,(Et,S),] and [PtCl,COD] (COD = 1,5-cyclooctadiene). The 1:1 reaction of
Li(dmat-SiRy) with [PtCl,(Et,S),] affords the mono-alkylated platinum complexes [PtCl(dmat-
S1IR;)EL,S]. The X-ray crystal structure of one of these (R = Me) was determined. The
platinum centre has a square-planar geometry with a rrans-C— Pt —Cl arrangement and the chelate
dmat-SiMey ring has a conformation that places the bulky SiMe, substituent out of the aryl ring
plane. From the 2:1 reaction of Li(dmat-SiR,) with [PtCl,(Et,S),] no stable organoplatinum
compound could be 1solated. However with [PtCl,COD] this 2:1 reaction affords complexes of
|Pt(dmat-SiR,),COD] stoichiometry. These latter monomeric complexes contain one cyclometal
lated dmat-SiR; ligand and a COD ligand that, after having undergone an addition of the second
dmat-SiR; ligand to one of its double bonds, is n?.n'-bound to the metal.

Introduction

Cyclometallated compounds of the nickel triad, in particu-
lar of nickel and palladium, have received much interest in
studies of their organic synthetic utility!. Reaction of nucle-
ophiles® or electrophiles® with the cyclometallated pal-
ladium or nickel compounds often leads directly to organic
heterocyclic products, whereas with organoplatinum analo-
gues stable organometallic compounds usually result. In
some cases these latter compounds can be used as models
for the intermediates (transient species) in corresponding
reactions of the cyclometallated palladium and nickel
species.

We recently found that o-silylated 2-(dimethylamino)-
toluene, 2-NMe,C,H,CH,SiR,, (R = Me, Ph; dmat-SiR,;
dmat = 2-(dimethylamino)toluene) could be lithiated at the

* To whom correspondence should be addressed at: Laboratory of
Organic Chemistry, Dept. of Metal Mediated Synthesis, Uni-

versity of Utrecht, Padualaan 8, 3584 CH Utrecht, The Nether-
lands.

r-benzylic carbon atom, without displacement of the
triorganosilyl group®. Using this new monomeric species
Li(dmat-SiR;) we have synthesised cyclometallatec
compounds of the nickel triad and embarked on a study of
the reactivity of the chiral a-carbon centre with electro-
philes. The synthesis and reactivity of the cyclonickelated
compounds containing the dmat-SiMe, group has already
been described® and preliminary results regarding a series
of organopalladium have been published®. One of the pal-

ladium complexes was found to give an unexpected C-C
coupling reaction with hexafluorobutyne®® and to afford a
new type of p-benzylidenepalladium complex with
[PdCI,(Et,S),]°".

Heremn we describe the synthesis of some new organo-
platinum compounds containing dmat-SiR, ligands. The
structure of [PtCI[CH(SiMe,)C,H,-2-NMe,](Et,S)] (1¢) in
the solid state has been determined to help us rationalize

the high reactivity of the cyclopalladated compound
|Pd(dmat-SiMe; )(u-Cl)], towards alkynes®®”.
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E+norimental

Svoheses were carried out using standard Schlenk techniques in
. tmosphere of purified nitrogen. The solvents were dried prior
v 1 The following compounds were prepared by literature
me ods: [PtCL(Et,S),]", (PtClL,COD]*°, Li(dmat-SiR,)*.

'}/ /MR spectra were obtained on Bruker AC 100 and WM 250
.neci-ometers. Elemental analyses were carried out by the section
“looental Analyses of the Institute for Applied Chemistry, Zeist,
1 Netherlands. Field Desorption (FD) mass spectra were
obned with a Varian MAT 711 double focussing mass spec-
o cter equipped with a combined EI/FI/FD source. 10-pm
(1 en wire emitters containing carbon micro-needles with an
1vorve length of 30 um were used. The samples were dissolved 1n
chloroform and then loaded onto the emitter with the dipping
techinique. The emitter currents used to desorb the samples are
siven in the experimental section in the part FD-MS in parenthesis.
The on-source temperature was generally 80°C.

(o al structure determination of [PtCl(dmat-SiMe, )(Et, S)] (1¢)

(- als of [[2-(dimethylamino)phenyl)] (trimethylsilyl)methyl]pla-
m chloride (diethyl sulphide) (1¢) PtC, H;,NCISS1, obtained
" 1 saturated hexane solution at —20°C, were monoclinic,
group P2,/c, Z =4, a=15844(4), b =10.859(4),
C1T711(3) A, B = 110.03(2)°, ¥V =2055(2) A?, p(MoK,) = 71.8
em ', doy. =170 g-ecm >,
" intensities (6236) were measured on a NONIUS CAD4 dif-
' tometer using graphite monochromated Mo-Ka radiation
< 0<30°:h —22t022,k0to15,/0to 17; crystal dimensions
0.3 x 0.3 mm) of which 2780 were below the 2.5 o(/) level and
- treated as unobserved. The structure was solved by means of
heavy-atom method. After isotropic block-diagonal least-

res refinement an empirical absorption correction was applied
~ABS?'). Continued anisotropic refinement converged to

© - 0.046 (R, = 0.051). Unit weights were used and the anomalous

Jpersion of Pt, S, Cl and Si1 was taken 1nto account.

" calCulations were carried out with XRAY76%%. The scattering
" ors were taken from Cromer and Mann=?, the dispersion cor-

- 1ions from International Tables for X-ray Crystallography**.

hesis of [PtCl(dmat-SiR; )(Et, S)] (1¢, 2¢)

olution of 0.50 g of [PtCl,(Et,S),] (1.1 mmole) in toluene
2 ml) was added dropwise to a solution of an equimolar amount
0! the organolithium compound Li(dmat-SiRj5) dissolved in toluene
(20 ml) at —60°C. The temperature of the reaction mixture was
slowly raised to room temperature, followed by stirring of the
“rown reaction mixture for another 3 h. The solvent was removed

acuo and the residue extracted with hexane (100 ml) which was
ilicred through Celite. Evaporation of the hexane yielded a brown-
ish powder. Yield 1¢, R = Me, 50%,; 2¢, R = Ph, 337;.
“lemental analyses: 1c¢ C, H;,NCISSiPt (M = 527.16) calcd.:
1646, H5.74, Cl16.72, N 2.66, S 6.08; found: C36.39, H5.61,
(1671, N253,S6.03°%. FD-MS (0 mA): 526 (M ™).
¢ C, H,NCISSiPt (M = 713.37) caled.: C 52.19, H 5.09, Cl 497,
N 196, S 4.49: found: C 52.39, H 5.06, C15.35, N 1.95, S4.497;.
FD-MS (20 mA): 712 (M ™).

Reaction of [PtCl,COD] with Li(dmat-SiMes) affording 1d

PtC1L,COD] (1.32 g, 3.5 mmol) was added to a solution of 1.72 g of
| i{dmat-SiMe,) (8.1 mmol) in diethyl ether (50 ml). The mixture
was refluxed for 2 h and subsequently filtered through Celite. The
‘esulting solution was evaporated to dryness and the residue
recrystallized from hexane affording brown crystals. Yield 0.28 g
(11%).

Flemental analysis C,,Hs,N,Si,Pt (M = 716.13) calcd.. C 53.66,
H 7.33. N 3.91: found: C 53.61, H 7.29, N 4.05%,. FD-MS (0 mA):

16 (M ).

Reaction of [PtCl,COD] with Li(dmat-SiPhy) affording 2d

tCLL(COD) (0.8 g, 2.1 mmol) was added to a solution of 1.6 g of
_i(dmat-SiPh,) in diethyl ether (25 ml). The mixture was stirred
or 4 h, filtered through Celite and the yellow solution was evapo-
rated to dryness. The residue was dissolved in diethyl ether and to
this solution hexane was added affording a light yellow precipitate.
Yield 0.46 g (209,).

Elemental analyses CcH.,N,S1,Pt (M = 1088.55) calcd.: C 68.40,
H 594, N 2.57; found: C 68.88, H 5.98, N 2.27Y%,.

Synthesis of 2-NMe,C, H,CH(OH)(t-Bu)

A solution of 6.30 g of Li(dmat) (50 mmol) in diethyl ether (50 ml)
was added dropwise to trimethylacetaldehyde (4.74 g, 55 mmol) in
diethyl ether (50 ml) at —60°C. The temperature was allowed to
raise slowly to room temperature and stirred for another 3 h.
Water (50 ml) was added to the solution and after 5 min of stirring
the two layers were separated. The water layer was washed with
two portions of diethyl ether (25 ml each). The combined organic
fractions were dried over MgSO, and the diethyl ether was re-
moved in vacuo affording a light yellow liquid which was distilled in
vacuo (b.p. 95-110°C, 3 mm Hg). Yield 8.33 g of a pale yellow o1l
(127,).

Svnthesis of 2-NMe,C H,CH,(t-Bu) (3a)

To a mixture obtained after dissolution of 2.5 g of Li, cut in small
pieces, in THF (100 ml) and liquid ammonia (100 ml) was slowly
added a solution of 59 g of dmatOH--Bu (28 mmol) in THF
(30 ml). After stirring for 30 min, NH,Cl was added until the deep
blue colour had disappeared. The temperature was raised to room
temperature, after which the white precipitate was filtered and
thoroughly washed with several portions of diethyl ether. The
combined diethyl ether fractions were dried on MgSO, and the
solvent was removed in vacuo affording a colourless o1l which was
used for reactions without further purification. Yield 4.39 g of 3a
(327 ),

Table I  Fractional coordinates of the atoms with standard deviations
in parentheses of 1c.

Atom A Y

Pt 0.20118(3) 0.39245(4)
S1 0.3724(2) 0.2007(3)

Cl 0.1262(2) 0.5683(3)

S 0.2908(2) 0.5134(3)

N 0.1106(6) 0.2668(8)

1 0.2598(7) 0.2381(10)
C2 0.1951(7) 0.1322(9)

¢33 0.1271(7) 0.1427(10)
C4 0.0715(8) 0.0447(11)
£ 0.0830(9) —0.0701(13)
C6 0.1463(9) —0.0790(11)
C7 0.2033(38) 0.0191(12)
C8 0.1175(9) 0.2705(13)
C9 0.0162(7) 0.3069(13)
C10 0.3663(10) 0.2123(19)
11 0.4646(8) 0.3048(17)
12 0.4129(11) 0.0392(15)
(13 0.2109(10) 0.5795(13)
Cl4 0.2569(12) 0.6643(17)
Cl3 0.3823(12) 0.6213(21)
Cl6 0.3220(10) 0.6535(13)

Results and discussion

Preparation of 2-NMe,C H,CH, SiR; and their lithiation

The silylated starting materials 2-NMe,C,H,CH,S1R,
(R = Me 1a, Ph 1b) used in this study were easily accessible
from the reaction of the appropriate triorganosilyl chloride
and [[2-(dimethylamino)phenyl]methyl]lithium, Li(dmat).
Both 1a and 2a could be easily lithiated with n-butyllithium
in diethyl ether at room temperature. The resulting organo-
lithium compounds, (2-NMe,C,H,CHSIR;)Li [R = Me; 1b
Li(dmat-SiMe,); R = Ph; 2b Li(dmat-SiPh;)] were 1solated
as air-sensitive solids that could be stored for some days at
ow temperature ( — 20°C). These reactions are summarized
in Scheme 1°.

Various attempts to prepare 3b, the analogous lithiated
species of the tertiary butyl compound 2-NMe,CcH,CH,-
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Scheme [.  Synthesis of the lithium starting compounds.

-Bu 3a, were unsuccessful (see Scheme 2). Lithiation of

2-NMe,C,H,CH,SnMe, (4a) with n-butyllithium (Eqgn. 1),
did not afford Li(dmat-SnMe,) (4b), but instead resulted in
transmetallation of the 2-NMe,C,H,CH, unit from tin to
lithium, affording Li(dmat) and Me,BuSn. It is unfortunate
that neither 3b nor 4b could be prepared since comparison
of the influence of the substituent at the x-carbon atom

upon their reactivity towards alkynes would have been in-
teresting.

+ N-8ull 4D (1)

(’\/ NM £9
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Synthesis of the platinum compounds [PtCl(dmat-SiR, )(Et, S))
(1c, 2c¢)

The 1:1 reaction of the organolithium compounds 1b and
2b with [PtCl,(Et,S)], at —60°C in toluene afforded the
extremely soluble monochloro-substituted organoplatinum
compounds [PtCl(dmat-SiR;)(Et,S)] (R = Me, 1¢c: R = Ph.
2¢), which could be isolated as off-white. air-stable solids.
Their stoichiometry was derived from elemental analysis
and mass spectral data and the presence of coordinated
diethyl sulphide was confirmed by 100-MHz '"H NMR spec-
troscopy. Although in general reaction of [PtCLL,]
(L = Et,S, PR;) with organolithium compounds leads
directly to disubstituted organoplatinum compounds®®, mo-
nosubstitution has also been found before with some he-

teroatom-containing aryllithium compounds related to
Li(dmat)”'".

NMe-, NMe- CL
XN c e
‘ + PtCI5(Et,S), "‘ C]: )Piﬁ
H | 2 H S|R_1

PtCl{dmat)-SiR;)SEt,
T1c. R=Me
2c: R=Ph

Erik Wehman et al. /| Organometallic complexes with chiral cyclometallated ligands

The '"H NMR spectrum of the dmat-SiR, platinum com.
plexes 1¢ and 2¢ showed anisochronous signals for the di.
methylamino group. This anisochronicity indicates the pres-
ence of rigid Pt—N coordination which thus renders the N
centre a stable prochiral assembly that can reflect the
chirality of the silyl-substituted x-carbon atom of ihe
toluidine group''. The NMe, signals of 1¢ and 2¢ also show
J('"°Pt-"H) of 33 Hz, which is comparable to the valuc of
32Hz found for an analogous monocycloplatinaied
compound with the 8-(dimethylamino)naphthyl group!'
The presence of ""*Pt satellites is an independent proo! of
the rigidity of the N-Pt coordination on the "H NMR time
scale. Whereas in 1c¢ there is a chemical shift difference of
only 0.1 ppm between the diastereotopic methyl groups. in
2¢ 1t 1s 0.8 ppm. This large difference in 2¢ most probably
arises from a specific shielding of one of the amino-met!yl
groups by the phenyl groups of the triphenylsilyl substitucnt.

"I{KENMGE 1)t - BuCHO Et;_;,O @ NME’E’ [ NH3 - Lia
'“-H_'j,fj" LI 2) HEO :Q : OH
H Bu'
dmat - Bu' -OH

n - BuLi n -BuLi/TMEDA

N WMez T BULT Mel NMe;
o e
Vet CH- G=Li

Bu! H Bu'!
3a Li (dmat - Bu!)
3b

Scheme 2. Attempts to prepare Li(dmat-tBu).

| |
Geomerry of [PtCI[CH(SiMe,)Ci H,-2-NMe, J(Et,S)], 1c

TI'he molecular structure of 1c is shown in Fig. 1 together
with the adopted numbering scheme. The molecule has 2
regular square-planar coordination geometry about the
platinum atom, with a cis-chelated C,N-_-
-NMe,C(H,CHSiMe,; ligand forming a five-membered
PtC'C*C’N ring. The chloride atom is trans to the
platinum-carbon and the diethyl sulphide ligand trans to
the —NMe, group (see Fig. 1). The positioning of this set of
ligands has also been found in other related monosub-
stituted platinum compounds and has been proposed as the
most common geometry for compounds of the type

C11
C12
»
S
Gk
5 C15
C7 1A O L
s od B ARG
(3 C16
@ (. C13
[ )P
a ®
S . '
i CB .C1

Fig. I.  Molecular structure of [PtCl(dmat-SiMe, )Et, S/ (1c¢)
along with the adopted numbering scheme.
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|[PtXRL,| (X = halogen, R = organo group, L = neutral
ligand)”'"-'*. However, 16 is the first example of a cyclo-
metallated organoplatinum compound for which frans-
-Cl-Pt-C positioning has been firmly established. The
bonding distances around platinum, which are shown in
Table I1I, are normal for square-planar Pt'' species'. The
five-membered cyclometallated PtC'C*C’N ring is puckered
(a feature which 1s commonly observed in cyclometallated

Table 111~ Bond distances of the atoms (4) with standard deviations

in parentheses of 1c.
Pt —Cl 2.431(3) N-C8 1.524(10)
Pt—S 2.255(3) N-C9 [.521(11)
Pt—N 2. 11816) Cl-C2 [.S13(11)
Pt-Cl] 2.048(8) C2-C3 1.390(11)
S1-Cl1 [.911(9) C2-C7 1.421(12)
S1-CI10 [.898(11) C3-C4 [.396(12)
S1-C11 1.894(12) C4-C5 1.414(13)
S1—-Cl12 1.897(13) C5-C6 1.420(15)
S—-C13 [.848(12) C6-C7 1.396(13)
5= 16 [.834(11) C13-Cl14 1.514(16)
N-C3 [.471(10) C15-Cl16 [.519(19)

compounds'”'*) and the Me,Si group is placed in the more
sterically favoured axial position that also places it out of
the phenyl ring plane (see Fig. 2). So positioned, almost
perpendicular to this plane, it lies above the coordination
plane of this otherwise approximately flat molecule and
protects one side of the metal centre from attack in possible
further reactions.

Pt 19
104

|_’fr ) ’)Tﬂ
164 < 73

Si

7
C1=C2

Fig. 2. Newman projection of 1¢ along the C'— C? axis show-
ing the positioning of the SiMe, group.

This structural feature has also been observed in the tin
complex [(dmat-SiMe,)SnMePhBr]? and the diastereo-
chemically pure diorganopalladium compounds [Pd(S)-
[CH,-2-CH(Me)NMe,](dmat-SiMe, )] '>.

Reactions of the lithiated species with [PtCl,COD]

Reaction of [PtCl,(Et,S),] with two equivalents of
Li(dmat-SiMe;) (1b), afforded crude reaction mixtures
whose '"H NMR spectrum was complicated and contained
several inequivalent dimethylamino signals with '?°Pt satel-
lites. We were unable to isolate any pure organoplatinum
species from this mixture which we believe on the basis of
earlier results with [PdCl,(Et,S),] to contain both mono-
and diorgano platinum species as well as the C—C-coupled
dimer (dmat-SiR,),.'°

+ PtCL,(Et,S),

Iable IV Bond angles of the atoms (°) with standard deviari ns in
parentheses of 1c.

Cl-Pt-S 92.6(2)
Cl-Pt-N 92.2(3)
Cl-Pt-Cl 176.8(2)
S—Pt—N L4 1.2(2)
S-Pt-Cl 90.6(3)
N-Pt-Cl 84.7(4)
Cl-Si-Cl10 [11.9(6)
Cl1-Si-Cl11 111.2(6)
Cl1-Si1-Cl12 [12.6(7)
Cl10-S1-Cl11 109.7(7)
Cl10-Si1-C12 106.6(9)
Cl1—-81-C12 104.4(8)
Pt—-S-Cl13 102.3(5)
Pt—-S-Cl16 110.8(5)
Cl13-S-Cl16 99.7(7)
Pt—-N-C3 109.2(6)
Pt—N-C8 [11.2(6)
Pt—-N-C9 107.3(7)
C3-N-C8 112.2(8)
C3I-N-C9 109.0(8)
C8-N-C9 107.8(9)
Pt—C1-Si 112.4(5)
Pt—-Cl-C2 107.4(7)
51=C1-C2 109.8(7)
Cl—-C2-C3 119.5(8)
Cl-C2-C7 122.4(9)
C3-C2-C7 118.1(9)
N-C3-C2 116.5(8)
N-C3-C4 120.3(8)
C2-C3-C4 123.1(8)
C3-C4-C5 118.8(10)
C4-C5-C6 [18.7(10)
C5-C6-C7 121.1(11)
C2-C7-C6 119.9(10)
S-CI13-Cl4 [12.0(10)
3 =£216=C15 [T0.1(11)

NMe,

2@ !
C"l
-

"SiR,

i

The reaction of 1b and 2b with [PtCl,COD] affords

compounds which have, based on elemental analyses arc
FD mass spectroscopical results. a [Pt(dmat-SiR,),COD
stoichiometry. Owing to their high solubility, isolation an¢
purification of these complexes were difficult and resulted i
rather low yields of isolated product.

The '"H NMR spectra of these [Pt(dmat-SiR,),COD] pro-
ducts show some interesting features. For the two dimethy!-
amino groups two sets of signals in a 1:1 ratio were
observed. One set consisted of two anisochronous, equal-
intensity singlets having poorly resolved '?3Pt satellites indi-
cative of a diastereotopic NMe, group of a cyclometallated
ligand. The other set was an isochronous signal without
satellites attributed to a non-coordinated dimethylamino
group. The presence of different dmat-SiR, groupings is
confirmed by the observation of two signals for the SiMe.
groups. The integral of the resonances in the olefinic COD
part of the spectrum is consistent with only two olefinic
protons, thus indicating the removal of one olefinic COD
bond. This data can be interpreted in terms of a structure
which contains one cyclometallated ligand system, whereas
the second dmat-SiR; group is bonded to the COD
molecule that is believed, as a result of addition of this
second dmat-SiR; molecule to one double bond. now to be
n'.,n°-bonded via a new Pt—C bond and a Pt— C=C r bond
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PtCl,(COD) + Li (dmat - SiR,) - PtCl(dmat - SiR;) (COD) -
_C G
_ " _
: T
H H C
2 H™ " SIR,
.5 ' S -
~_ C: R4 Li (dmat SIRS}.. C:S'HS
I S
NMeg NME,‘g
1d: R=Me
2d:. R=Ph

Scheme 3. Proposed reaction path for formation of [Pt(dmat-SiR,),COD].

«oc Scheme 3). This product can originate from nucle- '"N. Barr, S. F. Dyvke and S. N. Quessy, J. Organomet. Chem. 253,

oohilic addition of a dmat-SiMe, anion to a double bond of 391 (1983).

1o coordinated COD ligand. The activation of such coordi- YR, A. Holton and K. J. Natalie, Tetrahedron Lett. 267 (1981);
d olefins towards nucleophilic attack has been °P. W. Clark, H. J. Dvke, S. F. Dyke and G. Perry, J. Organomet.

Chem. 253, 399 (1983).
* J.T. B. H. Jastrzebski, G. van Koten, C. T. Knaap, A. M. M.
Schreurs, J. Kroon and A. L. Spek, Organometallics 5, 1551

buted to electron withdrawal by the metal'’ and it is

«nerally believed that these nucleophilic additions proceed

an intramolecular rather than an intermolecular path- (1986)
A Scheme 3 shows a poss@e r;actlon S USIICE, 2 F. Maassarani, M. Pfeffer, G. Le Borgne, E. Wehman and G. van
rfortunately attempted crysta.lilzatmn of 1d and '2d, hqw— Koten. J. Am. Chem. Soc. 106. 8002 (1984):
- has not yielded crystals suitable for X-ray diffraction >F. Maassarani, M. Pfeffer, A. L. Spek, A. M. M. Schreurs and G.
measurements. van Koten, J. Amer. Chem. Soc. 108, 4222 (1986).
therinvestigations will be directed to the study of the ° C. Arlen, F. Maassarani, M. Pfeffer and J. Fischer, Nouv. J. de
tivity of the platinum- and palladium—carbon bond of Chimie 9, 249 (198)). |
cvclometallated system in complexes containing the Z F. Maassarani, M. Pfeffer and G. van Koten; unpublished results.

[t should be noted that the organolithium compounds 1b and 2b
are obtained as a racemic mixture of the R and S enantiomers.

‘Me,C _H,CH(SiMe,) ligand towards electrophiles and

tynes. Preliminary experlments.have shown that the Pd These enantiomers are configurationally unstable*> and there-
compounds show UHUSU:HI behaviour patterns, caused by fore organometallic complexes from these are also obtained as
the presence of the R,;S1 group’. racemic mixtures.
““H. A. Brune, M. Wiege and T. Debaerdemaeker, Z. Naturf. 39b,
907 (1984);
‘ cknowledgements °J. Eril, D. Grafl and H. A. Brune, Z. Naturf. 37b, 1082 (1982);

“M. Wiege, H. A. Brune, H. P. Klein and U. Thewalt, Z. Naturf.

37b, 718 (1982).
'O E. Wehman, G. van Koten, C. T. Knaap, H. Ossor, M. Pfeffer and

A. L. Spek, submitted to Inorg. Chem.

"ol K. Vrieze is kindly thanked for his stimulating interest
1 this research and Dr. D. M. Grove for critical reading of

; nanuscript FVG thgnk tl‘{elCOmm18510n ol the Buropean '' This chirality can only be observed when the NMe, group
.-:mmmtles e iAnea support  (contract  no. remains coordinated to platinum on the NMR time scale. It 1s
5 12J-0090-1-F(CD)). not observed in a non-coordinated situation, where inversion at

nitrogen with concomitant rotation about the C—N bond can
occur. See also ref. 15.

'2 F. R. Hartley, “Comprehensive Organomet. Chem.”; G, Wilkin-
son, F.G.A. Stone, E. W. Abel, Eds., Pergamon Press,
Oxford, 1982, Vol. 6, Chap. 39, p.471.

'3a 4 F. M.J. van der Ploeg, G. van Koten, K. Vrieze and A. L.
Spek, Inorg. Chem. 21, 2014 (19382);

>C. Arlen, M. Pfeffer, O. Bars and G. Le Borgne, J. Chem. Soc.,

Dalton Trans. 359 (1986).
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