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Abstract: The preparation and solution behavior of a series of novel, dinuclear organoplatinum(ll) complexes
of nicotinic acid3 and4, isonicotinic acids, and nicotinamidé are reported. Fo8 and4, comprehensivéH

NMR titration studies demonstrate their spontaneous self-association to afford discrete, hydrogen-bonded
aggregates in CEZl, solution at 298+ 0.1 K. For3, the titration data are consistent with the formation of a
nanoscale cyclic entity3jsz which, despite the presence of bulky BHbands, is strongly favored in solution
(Kz=1.99x 10* 4+ 7.89x 1(?* mol-2 dmf). Complex4 aggregates to form a cyclic dimet)¢ with K, = 98.2

+ 1.1 mol! dm?, and complexe$ and6 appear to afford oligomeric (or polymeric) aggregates. The X-ray
crystal structure 06 shows the dications associate to form corrugated chains connected by hydrogen bonds.
This work demonstrates that the noncovalent assembly of multimeric cyclic arrays with nanoscale dimensions
from simple diplatinum(ll) complexes is feasible in nonaqueous solution.

Introduction bonding motifs in supramolecular organic systérfey studies
exist of the hydrogen bond-mediated assembly of discrete, cyclic
entities in transition metal chemistfy. In these cases, the
findings are usually limited to the solid state, where the
formation of cyclic aggregates is confirmed primarily by means
of X-ray crystallography. For example, Mingos efateported
engineering studies utilizing transition metal complexes in the preparation of platinum(ll) complexes of 5-aminoorotic acid

hydrogen-bonded networks have been reported by severalWhich were found to crystallize in various conformations,
workers*5 but despite the ubiquitous nature of hydrogen- including a cyclic tetramer.

The use of the coordinate-covalent bond in the construction
of molecular polygons and polyhedra by self-assembly is now
well-established. These studies have paralleled the use of the
highly directional hydrogen bond as a means of controlling self-
assembly processes in several supramolecular sysfe@rgstal
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Table 1. H, B°C{*H}, and3P{*H} NMR Data for Complexe8—6°
6 (*H) 6 (%C)
complex H H* H® He Hoo Hm.m c? (o R C=0 o(CWwy
3 863(s) 7.87 (d, 6.82 (dd, 8.18 (d, 6.78 (d, 6.42 (d, 154.0 154.7 164.3e 20.6
3JHH = 78) 3~]HH = 81, 3~]HH = 48) BJHH = 81) 3\JHH = 78) (3040)
3JHH = 57)
4 865() 7.88 (d, 6.90 (dd, 8.31 (d, 6.93 (d, 6.50 (d, 154.1 154.7 164.3 196.8 20.7
3JHH = 75) 3JHH =6.3, 3JHH = 54) 3JHH = 78) 3JHH:7_3) (2985)
3JHH = 75)
5 8.24 (d, e 7.284 f 6.90 (d, 6.45 (d, 153.2 153.2 164.3 196.5 20.6
3\]HH = 60) 3JHH = 78) 3JHH = 78) (2991)
6  8.69(s) 7.93 (d, 6.80 (dd, 8.09 (d, 6.93 (d, 6.3 152.7 153.2 164.3 196.8 20.7
3\]HH = 78) 3~]HH = 81, 3JHH = 48) BJHH = 72) (2993)
3-]HH = 51)

aMeasured in CBCly; coupling constants in hertz. Quoted multiplicities do not incltfiet satellites’Jpi coupling constants (Hz) in parentheses.
°Equivalent to H. 9Resonance masked by other aromatic sigrfalet applicable/Equivalent to H. 9Resonance partly obscured by Neignal.

Lippert and co-workershave determined both the solution Results and Discussion
and X-ray crystal structures of mononuclear platinumfIl)
ammine complexes of the tygeans[Pt(NHz)2(9-EtGN7)(1-
MeCN3)]X (X = 2,4,6-trinitrophenolate (picrate), trifluo-
romethanesulfonate (triflate), perchlorate, nitrate), which contain
the modified nucleobases 1-methylcytosine (1-MeC) and 9-eth-
ylguanine (9-EtG). The solid-state structures of the complex
are highly dependent on the nature of the anion X, and when X
= picrate, a cyclic base quartet consisting of a hydrogen-bonded

dimer of cations was found. Furthermore, the cyclic structure (>95%) and purity, and they were fully characterized by
is favored for all complexes in DMSO solution, irrespective of multinuclear 1D H ,13C{1H} 31p{1H}) and 2D (COSY and
the nature of the anion X. This study demonstrated that the self- in most caseSlH—13'C HSQC’and HMBC) NMR spectrosco;;y
assembly of discrete, cyclic entities involving both transition and, for6, by an X-ray structure.

metals and hydrogen bonding is feasible in solution. The work Ni\/lR éharacterization of Complexes. The tH, 13C{1H}
provides a firm basis for the development of metal-containing _ 4 31p{1H} NMR spectroscopic data for compléxﬁs6 aré

zysteTs tha': arel capalimle of sealjgassom?et(ljr?g n splutlon rt10 afford shown in Table 1. The assignment of aromatic proton resonances
ISCrete molecular polygons olanoscaledimensions Whose =~ aq tacijitated by COSY NMR experiments, whereby distinct

structures are d_riven and preser\(ed by hydrogen-bonding cross-peaks were observed for all protons of the pyridyl ring
interactions. Hybrid aggregates of this type may greatly expand system. For complexe8, 4, and 6, the assignments were

the ut.|I|ty of molecular polygons that are composed (?f robust relatively straightforward, with the Hproton appearing as a
coo.rdmate-cov%Ient b?nds in that, for example, the size of the singlet atd ~8.6 owing to its proximity to the pyridyl nitrogen
cavity may be “tuned” easily as a result of Fhe self-comple- atom. The H proton appears as a doublet of doubletd &t80,
mentary and noncovalent nature of the bonding that holds the ;) e expected three-bond couplings to the adjacérartdl
cyclic structure mtact..Furthermore, these entities may act as s protons. The characteristic A&X' resonances at ~6.90
potenﬂal self-assembling molecular receptors in the presence, 4 e 50 were unambiguously assigned to tHe knd HM™
of suitable guest molecules. protons of the bridging-aryl ligand, respectively, with cross-

Herein we describe the preparation and solution behavior of peaks to each other in the COSY spectrum. For combjéts

a series of novel, dinuclear organoplatinum(ll) complexes with
hydrogen-bonding functionality. In some cases, the complexes47§§)_§lt7a7”89’ P.J.; Persky, N. E.; MannaJJAm. Chem. S0d997 119,
are shown to aggregate noncovalently into discrete multimeric 9y Manna, J.; Whiteford, J. A.; Stang, P.J.Am. Chem. Sod.996

assemblies including nanoscale cyclic dimers and trimers. 118 8731-8732.

SynthesesThe preparation of the labile platinum precursors
1 and 2 followed established methodologi&%.Addition of
nicotinic acid to the bis(triflato)-4,4biphenyldiplatinum(ll)
complex1 in CHyCl, solution resulted in the rapid formation
of the dinuclear specie3 (Scheme 1). Similarly, reaction of
the 4,4-benzophenone compléxwith nicotinic acid, isonico-
tinic acid, or nicotinamide led to the formation 4f 5, or 6,
respectively. All the complexes were prepared in high yield
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Figure 1. NMR titration plot of the carboxylic acid ©H chemical
shift as a function of solute concentration ®(®) and4 (M) in CD,-

Cl, solution at 298+ 0.1 K. For 3, the curve represents the best
theoretical fit of the data to the Saundetdyne trimer model. From
the data,Ks = 1.99 x 10* + 7.89 x 10 mol~2 dmf, variance of
optimization 2.30x 10~* ppn®, and variance of reproducibility 4
10~* ppn?. For 4, the curve represents the best theoretical fit of the
data to the Saunderddyne dimer model. From the datid; = 98.2+

1.1 mol* dm¥, variance of optimization 7.68 10~° ppn?, and variance

of reproducibility 1x 104 ppn?.

high symmetry allowed for a straightforward assignment of ring
protons, with H-8 and H-> appearing as characteristic A8X'
signals atd 8.24 and 7.28, respectively. The latter resonance
was obscured by the broad RPhultiplet, and it was identified
by virtue of a cross-peak to the?# signal in the COSY
spectrum. In thé3C{1H} NMR spectra of complexe4—6, the
downfield signals at® ~196 and~164 are due to the keto
functionality of the bridging 4,4benzophenone ligand and the
carboxyl (or amide) group, respectively. The pyridylahd &
resonances were assigned by mean$4ef13C HSQC experi-
ments. Indeed, HSQC and HMBC experiments confirmed the
assignments for the majority of carbon atoms for which one-
bond and two-/three-borldC—H couplings, respectively, were
observed as cross-peaks in the 2D-NMR spectra.3fPeH}
NMR spectra of complexe8—6 show the expected singlet
resonance that is flanked B§PPt (I = Y/,; abundance, 33.8%)
satellite signals. The chemical shift of the resonante-21)
and the magnitude dflpip (~3000 Hz) are comparable to those
reported for othew-arylplatinum(ll) complexes with mutually
trans PPhligands?!®

NMR Titration Studies. Despite the limited concentration
range over which the complexes remained soluble in@DP
solution!! comprehensivéH NMR titration experiments with
3 and4 were conducted under strictly anhydrous conditions at
2984 0.1 K121n both cases, the carboxylic acid-® chemical
shift was monitored as a function of solute concentration, and
the data were fitted to models for amerization process
according to the method of Saunders and Hyne (Figuféf).

(10) (a) Pregosin, P. S.; Kunz, R. WP and 3C NMR of Transition
Metal ComplexesSpringer-Verlag: Berlin, 1979. (b) Manna, J.; Kuehl, C.
J.; Whiteford, J. A.; Stang, P. Organometallics1997 16, 1897-1905.

(11) We were unable to model these systems at higher concentrations

owing to their limited solubility in CBCl,, but we are addressing this
problem with the significantly more soluble PMeRind PCy analogues.

(12) (a) Saunders: M.; Hyne, J. B. Chem. Phys1958 29, 1319
1323. (b) Marcus, S. H.; Miller, S. 0. Am. Chem. Sod.966 88, 3719~
3724.
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For 3, the titration data are consistent with the formation of a
cyclic, hydrogen-bonded aggregat®s( by spontaneous tri-
merization at low concentrations:(.045 mol dm?3) (Scheme
2).14 Despite the considerable steric bulk of the phosphine
ligands in3, the remarkably large value of the trimerization
constanKz (1.99 x 10* £ 7.89 x 10? mol~2 dmP) is consistent
with the highly cooperative nature of the assembly process that
leads to the formation of3}3.3¢15Interestingly, the value df3

is identical (within experimental error) to that previously
determined for the quinoline derivative pyrido[4gBuino-
linedione, which was shown to form a cyclic trimeric species
by self-association in 10% DMS@s/CDCl; solution K3 = 2

x 10* mol=2 dmf).3¢ The trimer @)z is quite robust in CBCl,
solution, and even the addition of small amounts of DMF
(<10%) to the solution does not appear to inhibit the aggregation
process. From space-filling models, the cavity 8f;(has a
diameter of~1.3 nm.

At low concentrations €0.03 mol dn13), complex4 self-
associates in solution to form a hydrogen-bonded dirmder (
with K, = 98.24 1.1 moi! dm?® (Scheme 3), as determined
from the best-fit dimer model derived from the Saunediiyne
analysis (Figure 13213 The value of the dimerization constant
is comparable to that of simple organic acids in the same solvent,
e.g., acetic acid{, = 126 & 20 mol! dm? at 298 K)16 The
titration data can only be fitted to a dimer model in which all
four of the O-H groups are involved in hydrogen bonding, i.e.,

(13) Kudryavtsev, A. B.; Linert, WPhysico-chemical Applications of
NMR: A Practical Guide;World Scientific: Singapore, 1996.

(14) The experimental data do not fit other models (e.g., dimer or
tetramer).

(15) In the SaundersHyne analysis, it is assumed th&t corresponds
to the equilibrium constant for the spontaneous formation of a trimer from
threemonomerslt makes no allowance for the addition of a monomer to
a preexisting dimer.
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Scheme 3 Table 2. Crystallographic Data fo6
o) —l o4 formula GoHgoFeN4OoP4P LS,
0.5 GH4Cl5 H,O
fw (g mol-1) 23255
PhaR PPhg crystal system monoclinic
S Pl space group c2lc
2 PPhy PhaP crystal color colorless
7 Z a(A) 23.7736(5)
b (A) 33.0990(4)
HOS0 07 0oH c(A) 28.1790(6)
B (deg) 108.096(1)
V (A3) 21076.8(6)
A 8
T(K) 173(1)
obsebrved reflectioris 6625
R(F) 0.084
e s Ru(F)° 0.110
PhaR PPhy 2 Observation criterion > 3.00(1) (1° < 6 < 30°). °R(F) = 3 ||Fol
bt i, — IFcll/ZIFol. ¢ Ru(F) = [EW(Fo — Fo)/ T W(Fo)3 Y2
BRGD Phof N
7 Z the two motifs)l” Hence, a comprehensivél NMR titration

study of6 was not possible.

ESI-MS Studies. The successful detection of hydrogen-
bonded supramolecular aggregates by means of the ESI-MS
technique has been reported for certain organic systeimms.
our hands, positive-ion ESI-MS of complex8s-6 did not
l _N._PPhs PhgR ! provide any evidence for the hydrogen-bonded aggregates, even
‘f’t Pt in low-polarity solvents such as 1,2-dichloroethane. In some

‘ O PPhs cases, the [M— 20Tf]?" peak attributed to the monomeric

complex was observed. For example, it was detectedz®33
o for 4, with half mass unit intervals confirming thet2charge
(4), state of the species. In addition, the pyridyl ligands in this
complex were sequentially lost and peaksré 871 and 809,

a cyclic species. Our results are not consistent with an open-corresponding to the species [M 20Tf — CsHaN(COH)]**
chain dimer structure for4f, containing two free and two ~ and [M —20Tf — 2CGsHsN(COH)]", respectively, were also
hydrogen-bonded ©H groups. Indeed, a cyclic species would detected. When the complexes were dissolved ins@M
be favored on enthalpic grounds owing to the greater number S0lution, peaks attributed to [M- 20Tf — 2CsHiNX]*" (X =

of hydrogen bonds formed per dinuclear comgieirom space- ~ CO2H for 3—5 or C(O)NH; for 6) were observed. It is apparent
filing models, it is estimated that the cavity ofi)§ has a from these results that the strong trans effect of the bridging
diameter of~1 nm. o-aryl group leads to the facile loss of the pyridyl ligands,

The aggregation behavior of was controlled by simply particularly in the presence of coordinating solvents such as
modifying either the position of the carboxylic acid group on CHLCN. ) .
the pyridyl ring or the nature of the functional group, as found _ X-ray Analysis of 6. The molecular structure of the cation
in 5 or 6, respectively. In direct contrast # the addition o5~ in 6 is illustrated in Figure 2, and a view of a strand of the
to CD,Cl, resulted in the rapid formation of a dark yellow, ~cations in6 is presented in Figure 3. Crystal data and data
colloidal dispersion which, upon standing for several hours, collection parameters are presented in Table 2. The X-ray
afforded a two-phase system. As a result, we were unable to@nalysis of6 shows that it does not form discrete aggregates in
model the system adequately by the Saundeige analy- the solid state, but instead, the dication associates to form
sis1213 |t appears that high molecular weight oligomeric (or Ccorrugated chains that are connected by hydrogen bonds. The
polymeric) aggregates are likely to account for the solution Ccrystallographic asymmetric unit && comprises a dication,
properties described above. Alternatively, a cyclic hexameric {riflate anions, 1,2-dichlorobenzene molecules, and water mol-
species §)s is also feasible. Indeed, hydrogen-bonded, cyclic €cules of solvation in the ratio 1:2:0.5:5. The dication features
hexamers of isophthalic acid derivatives have been reportedWo platinum centers linked via@bonded 4,4benzophenone
elsewheréb9but we have no evidence to support the presence ligand (Figure 2). The three remaining sites in the square-planar

of a related aggregate with geometry about each platinum atom are occupied by twa PPh
The nature of the functional group in the complexes also has 1192nds, each disposed cis to the benzophenone moiety, and a
a major influence on their aggregation behavior. Wgththe pyridine N-atom of the nicotinamide molecule. The overall

concentration and temperature dependence of the chemical shift§ation adopts a curved shape as a result of the angle subtended

with intermolecular hydrogen bonding in GOz solution. In (17) (a) Etter, M. CAcc. Chem. Re499Q 23, 120-126. (b) Leiserowitz,
contrast to4, the aggregation stoichiometry 6fin this solvent L.; Schmidt, G. M. JJ. Chem. Soc. A969 2372-2382. (c) Jeffrey, G. A.
is unknown owing to the complicated nature of 4 NMR An Introduction to Hydrogen Bondin@xford University Press: New York,

; : 1997.

spectrum, possibly dugz to the existence of severgl types of (18) (a) Cheng, X.: Gao, Q.: Smith, R. D.: Simanek, E. E.. Mammen,

hydrogen-bonded motifs involving the primary amide group m.; whitesides, G. M.Rapid Commun. Mass Spectro995 9, 312—

(e.g., cyclic dimers and chains, or perhaps a combination of 316. (b) Cheng, X.; Gao, Q.; Smith, R. D.; Simanek, E. E.; Mammen, M.;

Whitesides, G. MJ. Org. Chem1996 61, 2204-2206. (c) Russell, K. C.;
(16) Fujii, Y.; Yamada, H.; Mizuta, MJ. Phys. Chenil988 92, 6768 Leize, E.; Van Dorsselaer, A.; Lehn, J.-Mngew. Chem., Int. Ed. Engl

6772. 1995 34, 209-213.
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Figure 2. ORTEP (35% probability ellipsoids) plot of the cation@n \
Selected bond distances: PtB(1) 2.332(5) A, Pt(1yP(2) 2.305(5)

A, Pt(1)-N(1) 2.16(2) A, Pt(1>C(1) 2.04(2) A, Pt(2)-P(3) 2.328(7)

A, Pt(2)-P(4) 2.307(6) A, Pt(2¥N(3) 2.12(1) A, and Pt(2yC(11)

2.06(2) A. Selected bond angles: P{Bt(1)-P(2) 172.4(2), N(1)—

Pt(1)-C(1) 177.3(6), P(3-Pt(2)-P(4) 173.3(2), and N(3)-Pt(2)—

C(11) 176.3(6). O\({i {3

the cation is evident owing to the nonplanarity of the benzophe- »
none molecule. Further, contributing to this twist is the :r :I }
approximate orthogonal relationship between each square-planar \g E .,

geometry and the respective phenyl group of the benzophenone
moiety (presumably so as to minimize intramolecular interac- Figure 3. View of a strand of the cations i (viewed down the
tions between the phenyl groups) so that the dihedral ang|ecrystallographlca-ams_) hlgh_llghtlng their mode of association. The
between the two square planes is 865 would be expected, solvent molecules, triflate ions, PPphenyl groups (exce_ppsoC
there are a number of significant intramolecular interactions in atoms), and hydrogen atoms have been omitted for clarity.
the lattice involving the cation, anions, and solvent molecules. hydrogen-bonding functional group. In our systems, discrete
In the context of the present study, the most significant are thosecyclic aggregates are only observed when nicotinic acid is used
involving the carbonyl O(1) atom at one end of the molecule as a ligand. In effect, each pyridyl group acts as & 12@iging
and the amino-H(4n2) atom at the other end. Thus, symmetry-ligand upon intermolecular hydrogen bonding and it thus
related molecules associate such that ©(#H(4n2) is 1.99 A, facilitates the formation of cyclic trimeric and dimeric aggregates
O(1)-N(4) is 2.95(2) A, and O(%)-H(4n2) —N(4) is 164 (3)3 and @),, respectively. When the hydrogen-bonded pyridyl
(symmetry operatiom: 0.5 — x, —0.5+ vy, —0.5 — 2). This system acts as a 18®ridging ligand between two platinum
mode of association leads to the formation of planar corrugatedcenters, as found in the isonicotinic acid derivatielong-
chains that are isolated from neighboring chains owing to chain polymers (or perhaps cyclic, hexameric arrays) are favored
“solvation” by anions and solvent molecules. It is possible that instead. Fo#, the bifunctional primary amide group allows for
crystal-packing effects determine the aggregation stateiof several hydrogen-bonded motifs such as cyclic dimers and
the solid state. Indeed, other types of noncovalent aggregateshains which, in solution, appear to favor the formation of
involving the cation may be present in solution (vide supra). several types of supramolecular species, but in the solid state a
Conclusions.TheH NMR solution studies with complexes  polymeric corrugated chainlike structure is found.
3—6 clearly demonstrate that the supramolecular assembly In summary, we have demonstrated that the noncovalent
process is sensitive to both the nature and position of the assembly of nanoscale cyclic aggregates from simple diplati-
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num(ll) complexes is feasible in nonaqueous solution. The facile freshly prepared trans-4,4benzophenonebis|(triflate)bis(triphenyl-
preparation of the discrete entitie3){ and @), allows one to  phosphine)Jdiplatinum(il) (0.203 g, 0.097 mmol) was added isonicotinic
study their potential to act as self-assembling molecular recep-2acid (0.024 g, 0.195 mmol) and anhydrous £H (15 mL). The
tors, and we are currently determining whether anionic guest solution was stirred at room temperature for 6 h, and the solvent was
i ; ; ; i removed in vacuo to afford a white microcrystalline solid. Yield: 0.21
molecules can be incorporated into their cavities. We are alsog (99%). ESI-MS (CHCN): mz809 [M — 20Tf — 2GHN(COH)2".

interested in determining whether certain guests can spontane 1. “Caicd for GeHreFeN,OLP:PLS,: C. 54.95: H, 3.63: N, 1.29.

ously induce (or nucleate) the aggregation processes in polargg nd: ¢ 54.49: H 3.56: N. 1.30.
solvents. The results of these studies will be reported in due  {rans4,4-Benzophenonebis|(nicotinamide)bis(triphenylphosphine)J-

course. diplatinum(ll) Bis(triflate) (6). To a Schlenk flask containing freshly
) ) preparedrans4,4benzophenonebis|(triflate)bis(triphenylphosphine)]-
Experimental Section diplatinum(ll) (0.129 g, 0.062 mmol) was added nicotinamide (0.015

g, 0.124 mmol) and anhydrous @El, (13 mL). The solution was
stirred at room temperature for 6 h, and the solvent was removed in
vacuo to afford a white microcrystalline solid. Yield: 0.13 g (95%).
ESI-MS (CHCN): m/z809 [M — 20Tf — 2GsH,N(CONH,)]?*. Anal.
Calcd for QgHgoFﬁN40gP4PI2$2‘CH2C|2: C, 5346, H, 368, N, 2.49.
Found: C, 53.56; H, 3.86; N, 2.39.

IH NMR Titration Experiments. All NMR titration experiments

General Synthetic and Analytical Methods. All synthetic work
was performed under an inert atmosphere of dry dinitrogen, utilizing
standard Schlenk line techniques. £y was dried using Cai
Nicotinic acid, isonicotinic acid, and nicotinamide were stored in a
desiccator over #s. CD,Cl, and CDC} were stored over 4-A
molecular sieves under a dinitrogen atmospheses-4,4-Biphenylbis-

triflato)bis(triphenylphosphine)]diplatinum(ll) 1j and trans-4,4- . e
EenzopzlengnFe)bis[g;rﬁlato?bis(tr)i]phznylphoép%ir?e)]diplatinum(lz) ( Were performed on a Varian Gemini 300-MHz spectrometer. In all
were prepared according to the literature procedites. cases, the experiments were conducted at£_9:_81 K: Al tlt.ratlons.

All 1D and 2D NMR spectra were recorded at 298 K by means of were performed undextrlct_ly gnhydrous conditions in a hlg_h-punty
a Varian Gemini 300-MHz NMR spectrometer. Heteronuclear multiple dl_nltrogen atmosphere. Dilutions were performed _by adding50-
bond correlation (HMBC) and heteronuclear single quantum coherenceaIIqUOtS Of_ anhydrous CiTl, tq a NMR tube containing a k_n_own_
(HSQC) experiments were performed on a Varian Unity Inova 600- c_oncentratlon of the cpmp[ex_m the same solvent. The equilibration
MHz NMR instrument. time between successive dilutions was5 min. For each compound,

IH and 3C{H} chemical shifts are reported in ppm relative to thchhenélcaI_Isrzjlftanta were (f)b:]alned in triplicate. OPTIMIL.EOR
tetramethylsilane (TMSP'P{*H} NMR spectra were referenced to a or a detailed discussion of the computer programs ( )

sealed external standard of 85% phosphoric acid. Coupling constantsand SELFAS.FOR) and the data manipulation used in the modeling of

(J) are given in hertz. aII)l(\lMR g:ran?n dgtat, see retf 13. £ 6. Colorl tals of
Electrospray ionization (ESI) mass spectra were recorded by means -ray structure Determination or ©. Lolorless crystals oo were

of a Finnegan LCQ mass spectrometer. Complexes were dissolved ing"Wn from a mixture of 1,2-dichlorobenzene and CkiG-ray data
HPLC grade 1,2-dichloroethane or @EN. Analyses were conducted were collected on a Nonius Kappa CCD and corrected empirically for
in the positive-ion mode absorption using SORTAV. The structure was solved using DIRDIF

Elemental analyses were performed by the Department of Chemistry, and refined using teXsan. The asymmetric uni_t F:omprises a dication
The University of Otago, Dunedin, New Zealand. (P-bound phenyl groups were cohstramed ad_g,@lgld groups, Ptand

Preparation of Complexestrans-4,4-Biphenylbis[(nicotinic acid)- P f{:ltoz1§ were re{llned eanljotroplcally, remallnclin% rjont}H. ato:ns Iweléje
bis(triphenylphosphine)]diplatinum(ll) Bis(triflate) (3). Toa Schlenk  '€fine '5°“°p'c"’?ﬂy' and atohms e ¢ o a(t:eF
flask containing freshly preparettans-4,4biphenylbis|(triflate)bis- positions), two triflate anions (the positional parameters for the

triohenviohosphine)ldiplati 1) (0.348 g, 0.167 | ddeg Aatoms of the second anion were fixed), 0.5 of a 1sBCl, molecule
Ewiré%tiﬁ?cy;cigs(% (I)T,rel)]g '%%&um&lé and a%hydrouggl;)()l\garﬁLa) € (located about a crystallographic 2-fold axis, Cl refined anisotropically,

The solution was stirred at room temperature for 6 h, and the solvent c isotropi.call_y, a’.‘d H in_caICL_JIated positions) and ﬁve water molecules
was removed in vacuo to afford a white microcrystalline solid. Yield: of crystallization (isotropic refinement, H-atoms not included, and O(12)

0.35 g (98%). ESI-MS (CECN): m/z 795 [M — 20Tf — 2CsHN- and O(13) with 50% site occupancy).

(COZH)]_2+' Anal. Calcd f(_)r GSH”FG'\_‘ZOlOP“Pt?SZ'CHZClz' C, 53.54; Acknowledgment. We thank Dr. S. M. Pyke (The University
H, 3.63; N, 1.26. Found: C, 53.02; H, 3.56; N, 1.35. . . . .
trans-4,4-Benzophenonebis[(nicotinic acid)bis(triphenylphosphine)]- of Adelaide) for valuable assllstance Wlth the. analysis O,f 2D-
diplatinum(ll) Bis(triflate) (4). To a Schlenk flask containing freshly ~ NMR spectra, Dr. M. A. Buntine (The University of Adelaide)
preparedrans-4,4benzophenonebis[(triflate)bis(triphenylphosphine)]-  for computational assistance, Prof. B. K. Nicholson (The
diplatinum(ll) (0.503 g, 0.263 mmol) was added nicotinic acid (0.065 University of Waikato, NZ) and Ms. W. Holstein (The
g, 0.526 mmol) and anhydrous @El, (20 mL). The solution was University of Adelaide) for recording the ESI mass spectra, and
stirred at room temperature for 9 h, and the solvent was removed in Dr. G. D. Fallon (Monash University) for the collection of X-ray

vacuo to afford a white microcrystalline solid. Yield: 0.56 g (99%). diffraction data. We also thank the Australian Research Council

(COH)]Z, 809 [M — 20Tf — 2CsHiN(COH)J2*. ESI-MS (CHCN):
M’z 809 [M — 20Tf — 2CH4N(CO.H)]*". Anal. Calcd for GeHreFe- Supporting Information Available: X-ray crystallographic

N20uPPLS,: C, 54.95; H, 3.63; N, 1.29. Found: C, 54.58; H, 3.60; (ata file, in CIF format, fob. This material is available free of

N, 1.43. ; .
' charge via the Internet at http:/pubs.acs.org.
trans-4,4-Benzophenonebis[(isonicotinic acid)bis(triphenylphos- 9 p-lip 9

phine)]diplatinum(ll) Bis(triflate) (5). To a Schlenk flask containing JA994483M



