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Dichloro(1,5<cyclooctadiene) platinum(II) has
been used frequently for the synthesis of various
complexes by ligand substitution [1—4] and nucleo-
philic addition reactions [5—7]. We have also been
engaged in the reactions of (COD)MCI, (M =Pt or Pd;
COD = 1,5-cyclooctadiene) with sterically bulky
phosphine ligands [8] and various nucleophiles, and
have recently reported the convenient synthesis of
dinuclear complexes of the type [(CgH;,OCH;)MX],
(M =Pt or Pd and X = Cl or OCH;). We also de-
monstrated these to be useful starting materials for
one step synthesis of bis-tertiary phosphine metal(Il)
hydrides [9] and coordinatively unsaturated metal(0)
complexes [10]. In continuation to our investigations
in this area, now we have developed a convenient and
general synthesis for the rapid preparation of
acyloxy-bridged dinuclear platinum complexes, [Pt,-
(u-OCOR),(CgH;,Y),] (I) (Y = OCH; or OCOR).
Here we wish to present the general synthesis of com-
plexes (1), their reactions with sterically bulky phos-
phines yielding the corresponding hydrido-platinum
carboxylate complexes and the X-ray crystal struc-
ture of () (R = CH; and Y = OCOCH3;).

Although the nucleophilic attack of an acetate
anion on (COD)PtCl, results in the formation of
[Pt,(u-Cl),(CsH;2,0Ac),] and the further interaction
of acetate nucleophile provides the acetoxy-bridged
diplatinum complex according to eqns. 1 and 2, these

(Can)PtC12 + AgOAC — %[(CnggoAc)thzclg]
6]

AgOAc

(Can)PtC12 + 2AgOAC —
%[(CsH,2,0Ac),Pt,(0Ac), |
2
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reactions require the use of silver acetate salt
[11]. Furthermore, for the synthesis of each different
carboxylate complex, one has to use the correspon-
ding less readily accessible silver carboxylate salt. It
has been found that the carboxylic acids, RCOOH
(R = alkyl or perfluoroalkyl or aryl groups) react
rapidly with the methoxy-bridged diplatinum
complex, [Pt,(u-OCHs),(CsH;,OCHs),] [9] (2),
yielding the corresponding acyloxy-bridged dipla-
tinum complex in near quantitative yields. Thus,
when a benzene solution of (2) is allowed to react
with one mole equivalent of carboxylic acid (e.g
acetic acid) per platinum for about 5 minutes at room
temperature, exchange of methoxy- and acetate-
groups takes place at the platinum center (eqn. 3).
This exchange can be monitored by HNMR where
the methoxy-group protons signal at & 3.55 ppm

[(C8H12OCH3)2H2(OCH3)2] + 2HOAc —>
[(CgH;;,0CH3),Pt,(0Ac),] + CH;OH  (3)

associated with platinum satellites (Jpyy = 14 and 39
Hz) disappears as the reaction proceeds. The reaction
is found to be exceedingly fast in most of the cases
and usually reaches completion within a minute. The
solution affords white crystals of the complex,
[Pt(ﬂ’OAC)z(CBng OCH3)2] s [IR 1575 Cl"l"l——1
(bridging acetate carbon-oxygen stretching frequen-
cy); '"HNMR: Singlets at § 1.90 ppm (due to acetate
group protons) and & 3.22 ppm (due to methoxy-
group protons) in 1:1 ratio], upon concentration and
addition of hexane in almost quantitative yield. When
the above reaction is carried out in the presence of
excess acetic acid (5 fold excess), complete exchange
of methoxy-groups takes place yielding the complex
[Pt,(u-OAc),(CsH,0Ac),], [IR: 1725 and 1575
cm ! (ester and ionic acetate carbon-oxygen
stretching frequencies); 'HNMR: Singlets at § 1.72
and 1.92 ppm (due to ester and ionic acetate group
protons) in 1:1 ratio]. The complex can be recrystal-
lized from a mixture of benzene and hexane
providing colorless crystals suitable for single<rystal
Xray diffraction.

[Ptz(OCH3)2(C8H120CH3)2] + ACOH(exCeSS) I
[Ptz(OAC)z(CBleoAC)g] + 4CH3OH (4)

Unit-cell parameters and intensity data were ob-
tained using a Syntex P2, four-circle diffractometer.
The complex crystallized in the monoclinic space
group C,/C with a = 18.443(3), b = 9.276(3), ¢ =
15.502(4) A, B = 99.00(2)°, Z = 4 (MoKa radiation)
With deyp = 2.11 g cm™3 (dgg = 2.13 gcm™>). A semi
empirical absorption correction using ¥° scans was
applied to the measured intensities. 1915 unique
reflections having F >> 3oy were collected.
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The structure was solved [12] using conventional
heavy-atom techniques. For a three-dimensional
Patterson map, the position of the platinum was
determined and subsequent electron density maps
provided the positions of all the oxygen and carbon
atoms. Hydrogen positions were either calculated
by the program or located from Fouriers. The non-
hydrogen atoms were refined with anisotropic tem-
perature factors. Full-matrix least squares refinement
of all the atom positions and temperature factors
yielded a final R of 0.035.

(a)

(b)

IYig. 1. ORTEP Diagram of [(CgH120Ac),Pt;(OAc);}. Princi-
pal bond lengths (A): Pt—01 = 2.068(7), Pt-02 = 2.166(7),
Pt—Cl = 2.114(10), Pt—C2 = 2.105(10), Pt—C5 = 2.031(10),
and bond angles (°): 02-Pt—0O1 = 89.1(3), C1-Pt-01 =
143.4(4), C1-Pt—02 = 85.8(4), C2—-Pt—01 = 174.4(4),
C2-Pt-02 = 96.4(4), C2-Pt—-C1 = 38.6(4), C5-Pt—-01 =
90.6(4), C5-Pt-02 = 176.9(4), C5-Pt—Cl1 = 92.7(4),
C5-Pt-C2 = 83.9(4).

Pertinent bond distances and angles are presented
in Fig. 1. The complex is a dimer having a crystal-
lographic two-fold axis of rotation. The bridging
acetate-groups are bound asymmetrically to the
platinums with two unique Pt—O distances differing
by 0.098 A. Interestingly, both the acetoxy-<yclo-
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octadienyl groups are located on the same side of
platinum and opposite side of acetate groups which
are bonded to platinums with oxygen-—platinum—
oxygen angles as 89.1(3)°. The distance between two
platinums has been determined to be 3.03 A. The two
carbons (C2 and CS) of acetoxy-octadienyl moiety
and the oxygen of acetate groups are bonded to
platinum in square planar geometry (Fig. 1b). A
similar type of arrangement has been observed earlier
by us in the pyrazolato-bridged diplatinum complex,
[Bu,*PCMe,CH,),Pt,(Pz),] (Pz = CsH,N,) where
both the pyrazolato-groups were located on the same
side forming a boat-form [13]. The acetate groups on
the cyclooctadiene are observed to have exo-
geometry with respect to platinums.

Complex (I) (Y = OCH;) has been found to react
readily with two mole equivalents of sterically bulky
phosphine ligands (R3P = Cy;P, Bu,'Bu"P, Pr4'P,
Bu;'P) per platinum in methanol to give the cor-
responding hydrido-platinum carboxylate, trans-
[PtH(OCOR)(PR3), ], in fairly good yields (60—85%).
The organic product formed as in eqn. 5 was isolated
by GLC; its elemental analysis, proton NMR and
mass-spectral data suggested it to be methoxy-cyclo-
octadiene, CoH;40 (obs. m/e = 138.1). A mechanism
involving B-hydrogen elimination from the 2-methoxy-
Scyclooctenyl group can be proposed for platinum
hydride formation [9].

[(CsH120CH;),Pt,(0Ac), ] + 4PRy; —
/OCH,8

2 trans-[PtH(OCOR)PR3),] +2 O &)

Preliminary results indicate that the exchange reac-
tions of complex (2) with various other reagents with
reactive protons (e.g. pyrazole, amines, secondary
phosphines, etc.) also proceed in a manner similar to
that outlined in eqns. 3 and 4 yielding the correspon-
ding exchanged products. A detailed study is current-
ly in progress.
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