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(R =p-HCF, OR CF;s; X =Cl OR I; L =UNIDENTATE
LIGAND) COMPLEXES
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Abstract—Reaction of the complexes PtX,(RNHCH,CH,NMe,) (X=Clor I; R = p-
HCF, or C,F;) with TIOR’ (R’ = Et or Bu') co-precipitates TIX and the organoamides
[Pt(RNCH,CH,NMe,)X], ; these react with L (pyridine (py) or Me,SO) to give [Pt(NRCH,
CH,NMe,)X(L)] complexes, which, in three cases (R = p-HC(F, or C(F;, L = Me,SO,
X = Cl;.R = p-HC(F,, L = py, X = 1), were obtained as the isomer with L trans to the

NR group.

The scope of platinum(Il) organoamide chem-
istry'™® has been greatly increased by the prepara-
tion of polyfluorophenyl(R)-substituted complexes
[Pt(RNCH,),L,] and [Pt(RNCH ,CH,NMe,)X(L)]
(e.g. R=p-HCF, or C¢Fs; L=py; X=Cl or
I)*® where the fluorocarbon substitution provides
stabilization against hydrolysis (cf. moisture-sen-
sitive [Pt(RNCH,),bpy] (R =H or Me; bpy =
2,2’-bipyridyl®). Their preparation by decarboxyl-
ation reactions in pyridine solution, e.g. eq. (1)
(dmen = N,N-dimethylethane-1,2-diamine),*® is
unprecedented in organoamidometallic chemistry.
However, the method has limitations. It is essen-
tially restricted to complexes where L. = pyridine or
substituted pyridine (but see ref. 8) and to formation
of [Pt(RNCH,CH,;NMe,)X(L)] complexes with
structure 1 but not 2.

* Author to whom correspondence should be addressed.

T Isomer 1 may be termed zrans and isomer 2 cis, since
donor atoms of similar charge are trans and cis, respec-
tively.

1 All new compounds were characterized by micro-
analysis, 'H and '°F NMR spectra, and, where volatile,
by mass spectrometry.

Pt Z(dmen) + TIO ZCC 6F 4H'p + C GF 5H + 2py —
[Pt(p-HC(F NCH,CH,NMe,)I(py)]
(1a)

We now report a new synthetic route to
[Pt(RNCH,CH,NMe,)X(L)] complexes and the
first preparation of compounds with structure 2.
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('
(1a), (2a) R = p-HCF,, L = py, X =I;

(1b), (2b) R = p-HCF,, L = Me,SO, X = Cl;
(1¢), @) R = C;F5, L = Me, SO, X = Cl.

@

New N,N-dimethyl-N’-polyfluorophenylethane-
1,2-diamines and their platinum dihalide com-
plexes} were prepared as shown in Scheme 1. Reac-
tion of the platinum halide complexes with thal-
lium(I) ethoxide or t-butoxide co-precipitated
thallium(I) halide and the N,N-dimethyl-N’-poly-
fluorophenylethane - 1,2 - diaminato(1 — )halogeno-
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Scheme 1.

platinum(II) complex, which was identified primar-
ily by observation of the dimer parent ion in the
mass spectrum (and appropriate fragment ions).

X
NR

NHR e 2T |+ -
2 Pix, +2TIOR ‘ =
NMe,

L) R = Etor Bu'
: @)

(3a)R = p-HCF,, X =1;
(3b) R = p-HCF,, X = Cl;
(3¢) R = C(Fs, X = Cl;
()R = CF, X =

Treatment of the T1I/3a mixture with slightly less
than the stoichiometric amount of py required for
dimer cleavage in THF yielded [Pt(p-HC¢F,NCH,
CH,NMe,)I(py)] with the previously unknown
structure 2a, which was obtained analytically and
isomerically pure (81% yield) on recrystallization
from ether—petrol. By contrast, cleavage with a
large excess (> 500:1) of neat pyridine gave la
(90%). The two isomers were readily distinguished
by values of 3J[PtH(Me)] (1a 31, 2a 45 Hz),
3J[PtH2,6(py)] (1a 40, 2a 24 Hz), and 6F2,6 (1a
—150.4, 2a —146.5 ppm). The relative magnitudes
of the coupling constants are consistent with the
trans influence order, py > Cl'° and N(amido) >
N(amine).” Dissolution of the new isomer, 2a, in
a large excess of pyridine gave 1a and [Pt(p-HC,
F,NCH,CH,NMe,)(py),]*1~ (4). The latter gave
two, equal intensity, H2,6(py) resonances [*J(PtH)
40 Hz, py trans to —NMe,; *J(PtH)27Hz, py
trans to —N(p-HCGF,)] downfield from that of
1a, and a F2,6 resonance well displaced from that
of 2a. A plausible isomerization path is:

2a+py——4—— la+py.

Substitution by iodide trans to the amido nitrogen
rather than trans to the amine nitrogen is as
expected from their trans effects.”'' Reaction of
dimers 3b-3d with a limited amount of pyridine
gave mixtures of isomers 1 and 2.

Treatment of 3d or 3¢/TICl mixtures with di-
methyl sulphoxide for 2 h followed by filtration
and addition of water gave |15t(RNCH2CH ,NMe,)
Cl(Me,S0O)] (R = p-HC(F, or CFs) with struc-
tures 2b or 2c¢, respectively. Observation of §(Me)
of Me,SO at 3.3-3.4 ppm is indicative'? of S-

bonding, as is observation of platinum-hydrogen
(SMe,) coupling [*J(PtH) ca 20 Hz] (see refs 12
and 13). Identification as isomer 2 is based on the
magnitude of *J[PtH(NMe,)] (40-45 Hz) which is
consistent with —NMe, trans to halogen (see, for
example 2a) and far too large for —NMe, trans
to sulphur (see, for example la for —NMe,
trans to py which has a trans influence less than
S-bonded Me,SO- cf. w(PtCl) of cis-PtCl,(py),'*
and cis-PtCl,(Me,S0),'%). When a solution of 2b
in Me,SO was stirred for 7 days, only slight con-
version into 1b occurred (2b:1b = 3:1).

The outcome of the cleavage reactions indicates
that isomer 2 is the kinetically favoured product.
Thermodynamic control favours isomer 1, thus
accounting for the earlier isolation of this isomer
from decarboxylation reactions in boiling pyri-
dines.>’

Studies are continuing on the cleavage of the
dimers 3 and of the factors influencing the structure,
1 or 2, and isomerization of the product. Pre-
liminary results indicate that RNH(CH,),NEt,
(R = p-HCF, or C,F 5) ligands and their platinum
dihalide complexes can also be prepared, opening a
possible route to [Pt{RNCH,CH ZNEtz)X(L)] com-
plexes.
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