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The hexaphosphapentaprismane cage, PsC4'Buy (“Jaws”), can be readily opened by reaction with iodine at
room temperature to afford the di-iodo derivative 1,P¢C4'Buy which can be converted to the dimethyl
derivative Me,P¢C4'Buy by treatment with LiMe. Me,PsC4'Bu, behaves as a bidentate ligand towards
PtCl,. The molecular structures of all the new compounds have been determined by 3'P and/or °°Pt
NMR spectroscopy and single crystal X-ray diffraction studies.

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

There is considerable current interest in P-C cage compounds in
which phosphorus atoms are combined with isolobally related CR
fragments containing bulky organic R groups; the two major syn-
thetic routes involving oxidative coupling of the polyphospholyl
anions P,Cs_,Rs_, (n=2, 3) and thermal or metal-mediated oligo-
merisation of phosphaalkynes, P=CR, (R =Bu’ Ad) [1,2]. A recent
exciting development has been the synthesis of chiral cage com-
pounds of the Ps-deltacyclene type and removal of the chiral aux-
iliary [3].

We and others have previously described a number of synthetic
routes to the novel hexaphosphapentaprismane cage PsC4Buy 1
[2(m)]. Subsequently we reported a more convenient synthetic
route involving ambient temperature oxidative coupling of two
P3C,'Bu, anions by I, [2(0)].
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The hexaphosphapentaprismane cage 1 is unusual in that it readily
undergoes a variety of ambient temperature insertion reactions spe-
cifically and quantitatively into the unique P-P bond linking the two
5-membered rings [4,5]. Thus, treatment with the chalcogens, E,
(E=S, Se or Te), readily afforded the new cages shown in Scheme
1. The generality of this type of specific insertion was later con-
firmed by the reaction of 1 with a variety of other isolobal “heavy
carbene-like” species, typified by the germylene GeR,, stannylene
SnR, and plumbylene, PbAr; [7] (Scheme 1).

An understanding as to why the unique P-P bond of 1 is the
most reactive site in 1, came frogn quantum chemical calculations
carried out at the B3LYP/6-316G level of theory on the hypothet-
ical parent hexaphosphapentaprismane, PgC4H; [4], which
revealed that both the HOMO and LUMO of the cage were concen-
trated at this particular P-P bond. In view of the ease and specific-
ity of these insertion reactions we have likened this behaviour to
that of the well-known shark “Jaws” of movie fame [4,5]. Also
noteworthy is the quantitative insertion into 1 of the isolobal zero-
valent platinum fragment [Pt(PPhs),], even though there are no
fewer than six phosphorus lone pairs available for simple G-com-
plexation to the metal [6] (Scheme 1). Likewise no simple n-li-
gated complex is detected (Scheme 2) in similar reactions of 1
with the Pt(Il) centres in complexes [{PtCl,(PMes)},] and
[PtCly(M*-COD)], where unexpectedly both insertion and chloride
transfer reactions from Pt to P occurred [6] (Scheme 2).

To date, only one example has been reported of simple sigma
coordination of 1 in the case of the Lewis acid All; [8]. We now
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Scheme 1. Specific insertion reactions of S, Se, Te, MR, (M = Ge, Sn or Pb) and Pt(PPhs), into the unique P-P bond of 1.
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Scheme 2. Reaction of 1 with [{PtCl,(PMes)},] involves both insertion and chloride
migration reaction from Pt to P.

describe experiments aimed at opening and thereby functionalis-
ing the hexaphosphapentaprismane cage PsC,'Bu, to generate
compounds X,PsC4'Buy (X =1, Me) in which the unique P-P bond
has been cleaved to form a more open structure containing two
new P-X bonds. First results on the coordination of these new
structures to platinum(Il) are also presented and discussed.
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2. Results and discussion

Treatment of an equimolar amount of 1 with iodine in hexane
or THF at room temperature gave 2 as a dark red crystalline com-

pound. The *'P{'H} NMR spectrum exhibits the expected complex
pattern of lines for the three types of phosphorus atoms reflecting
the AAAMM'XX’ spin system, the resonances centred at 198.8, 140.7
and 116.8 ppm. Assignment of these resonances was made with re-
course to our previous work with similar cages, such that the high-
er frequency resonance is attributed to Pc, that at 140.0 ppm to Pg
and the lower frequency to Pp.

The molecular structure of 2 was confirmed by a single crystal X-
ray analysis and is shown in Fig. 1.

The di-iodo compound can be readily converted into its di-
methyl analogue Me,PsC4'Bu, 3 on treatment with LiMe. The iso-
lated product is a pale yellow crystalline solid, principally charac-
terised by NMR spectroscopy. The replacement of the iodo groups
by methyl substituents is implied by the 'H NMR spectrum, which
indicates the presence of a single methyl environment (64 0.93),
integrating as 6:18:18 against the two sets of ‘Bu resonances.
The multiplicity of the methyl resonance is basically doublet of
doublet of doublets, due to coupling to the three distinct phospho-
rus environments, but exhibits some second order character inher-
ent from the aforementioned magnetic inequivalences.

As with the parent di-iodo compound 2, the 3'P{'H} NMR spec-
trum of 3 exhibits three characteristic second order multiplets, but
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Fig. 1. Molecular structure of I,P¢C4'Buy 2 (H-atoms omitted). Selected bond
lengths (A) and angles (°): P(2)-I(1) 2.5061(15), P(6)-1(2) 2.4930(15), P(3)-C(3)
1.926(5), P(4)-C(4) 1.874(6), P(4)-C(3) 1.885(6), P(4)-C(1) 1.908(5), P(5)-C(4)
1.884(6), P(5)-C(2) 1.936(5), P(5)-P(6) 2.194(2), P(6)-C(3) 1.866(6). C(1)-P(1)-C(2)
102.2(2), C(1)-P(1)-C(4) 85.6(2), C(2)-P(1)-C(4) 88.9(2), C(2)-P(2)-P(3) 98.35(17),
C(2)-P(2)-1(1) 110.12(17), P(3)-P(2)-1(1) 93.66(6), C(1)-P(3)-C(3) 88.2(2), C(1)-
P(3)-P(2) 101.73(17), C(3)-P(3)-P(2) 103.85(18), C(4)-P(4)-C(3) 102.1(2), C(4)-
P(4)-C(1) 85.7(2), C(3)-P(4)-C(1) 88.5(2), C(4)-P(5)-C(2) 88.2(2), C(4)-P(5)-P(6)
102.42(18), C(2)-P(5)-P(6) 103.31(17), C(3)-P(6)-P(5) 98.17(18), C(3)-P(6)-1(2)
113.15(18), P(5)-P(6)-1(2) 94.12(7), C(5)-C(1)-P(1) 114.2(4), C(5)-C(1)-P(3)
116.8(4), P(1)-C(1)-P(3) 115.5(3), C(5)-C(1)-P(4) 120.8(4), P(1)-C(1)-P(4)
93.9(2), P(3)-C(1)-P(4) 91.8(2), C(9)-C(2)-P(2) 114.7(4), C(9)-C(2)-P(1) 115.8(4),
P(2)-C(2)-P(1) 117.5(3), C(9)-C(2)-P(5) 111.8(4), P(2)-C(2)-P(5) 102.2(3), P(1)-
C(2)-P(5) 91.0(2), C(13)-C(3)-P(6) 114.8(4), C(13)-C(3)-P(4) 115.0(4), P(6)-C(3)-
P(4) 117.9(3), C(13)-C(3)-P(3) 112.8(4), P(6)-C(3)-P(3) 101.6(3), P(4)-C(3)-P(3)
91.0(2), C(17)-C(4)-P(4) 113.5(4), C(17)-C(4)-P(5) 117.3(4), P(4)-C(4)-P(5)
115.2(3), C(17)-C(4)-P(1) 121.9(4), P(4)-C(4)-P(1) 93.7(2), P(5)-C(4)-P(1) 91.6(2).

each shifted to significantly lower frequency (dp 182.3, 110.3 and
12.2). This shift is most apparent for the lower frequency reso-

nance, which is thus assigned to the derivatised (P,) centre, the
resonances at 110 and 182 ppm being attributed to Pz and Pc,
respectively.

In an effort to extract meaningful spin-spin coupling data, the
31p{H} NMR spectrum of 3 was simulated [9]. The simulation out-
put is shown in Fig. 2 alongside the experimentally observed spec-
tra, and coupling constants are tabulated in Table 1.

The simulation affords a fair approximation of the experimental
data, though it is noted that each resonance of the observed spec-
trum exhibits a different intrinsic line width, a factor not readily
accommodated within the simulation, and the source of disparity.
Though some caution must necessarily be applied to discussion of
the extracted coupling constants, the patterns are clearly domi-
nated by |'Jagl=195.7 Hz, and |*/ag| = 76.5 Hz, which prescribe
the major features of the P, and Pg resonances, respectively. The
magnitude of |Jac| appears surprisingly small (8.2 Hz), but is a re-
sult of the sum of the contributions of two mediation pathways
(3] +3)), in which the respective coupling constants are of opposite
sign. Summative values are obtained for the remaining scalar inter-
actions; the assignment of the Jzc coupling constant being based
upon the presence of 2] and 3 pathways (opposite sign), cf. Jcg
for which two %] pathways operate (same sign).

In all preparations of 3 the 3'P{'H} NMR spectrum indicates the
presence of trace amounts of a second material, characterised by
several poorly resolved resonances. Although this species could
not be separated or fully characterised, the lack of perturbation
to the bulk elemental composition, together with the observed
chemical behaviour (vide infra) leads us to tentatively assign it as
the endo-exo conformational isomer of 3.

Table 1
Simulated 3'P—3'P coupling constants for 3, signs are relative.

I T I T I !
182.8 182.4 182.0 112

J Hz J Hz J Hz
Jaar 1.1 Jear 76.5 Jear -13.6
e 195.7 Tow 0.46 Jewr ~195
Jac -82 Joc 22 Jeo -9.8
‘ T T I T | T | T I T
108 13.0 12.0 11.0

Fig. 2. Simulated (top) and observed (bottom) 3'P{'H} NMR resonances for 3. The RMS deviation between observed and calculated resonances is 0.015 Hz. The simulation has

fixed line widths of 2 Hz.
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Fig. 3. Molecular structure of Me,PsC4'Bu, 3 (H-atoms omitted). Selected bond
lengths (A) and angles (°): P(2)-C(2) 1.880(3), P(2)-C(21) 1.856(3), P(2)-P(3)
2.1739(11), P(3)-C(1) 1.882(3), P(3)-C(3) 1.910(3), P(4)-C(4) 1.880(3), P(4)-C(3)
1.891(3), P(4)-C(1) 1.905(3), P(5)-C(4) 1.888(3), P(5)-C(2) 1.908(3), P(5)-P(6)
2.1829(11), P(6)-C(22) 1.843(3), P(6)-C(3) 1.880(3). C(1)-P(1)-C(2) 102.42(12),
C(1)-P(1)-C(4) 86.07(12), C(2) P(1)-C(4) 88.23(12), (21) P(2)-C(2) 108.88(16),
C(21)-P(2)-P(3) 95.77(13), C(2)-P(2)-P(3) 98.22(9), C(1)-P(3)-C(3) 88.19(12),
C(1)-P(3)-P(2) 101.96(9), C(3)-P(3)-P(2) 105.11(9), C(4)-P(4)-C(3) 102.41(12),
C(4)-P(4)-C(1) 85.81(12), C(3)-P(4)-C(1) 88.09(12), C(4)- P(S) C(2) 88.15(12),
C(4)-P(5)-P(6) 101.33(9), C(2)-P(5)-P(6) 105.84(10), C(22)-P(6)-C(3) 108.39(15),
C(22)-P(6)-P(5) 94.77(12), C(3)-P(6)-P(5) 98.23(9), C(5)-C(1)-P(1) 113.59(18),
C(5)-C(1)-P(3) 117.62(19), P(1)-C(1)-P(3) 114.69(14), C(5)-C(1)-P(4) 121.67(19),
P(1)-C(1)-P(4) 93.71(12), P(3)-C(1)-P(4) 91.82(12), C(9)-C(2)-P(2) 113.7(2), C(9)-
C(2)-P(1) 114.1(2), P(2)-C(2)-P(1) 115.29(15), C(9)-C(2)-P(5) 112.4(2), P(2)-C(2)-
P(5) 107.62(14), P(1)-C(2)-P(5) 91.39(13), C(13)-C(3)-P(6) 113.58(19), C(13)-
C(3)-P(4) 11450(19) P(6)-C(3)-P(4) 114.94(14), C(13)-C(3)-P(3) 111.63(19),
P(6)-C(3)-P(3) 108.56(14), P(4)-C(3)-P(3) 91.37(12), C(17)-C(4)-P(4) 113.7(2),
C(17)-C(4)- (5) 118.61(19), P(4)-C(4)-P(5) 114.67(14), C(17)-C(4)-P(1) 120.3(2),
P(4)-C(4)-P(1) 93.63(12), P(5)-C(4)-P(1) 91.71(12).

The molecular structure of 3 was confirmed by a single crystal
X-ray diffraction study and is shown in Fig. 3.

3. Coordination chemistry of 3

The geometry of 3 unsurprisingly renders it an effective biden-
tate ligand. Thus, upon treatment with one equivalent of [PtCl,-
(NCPh),], PhCN is displaced to afford, after removal of volatiles, a
single phosphorus-containing product, formulated as [cis-
PtClz{Kz—P,P—Me2P6C4[Bu4}] 4 (Scheme 3). Recrystallisation from
dichloromethane (—45 °C) affords 4 as colourless crystals that were
subject to comprehensive multinuclear NMR spectroscopic and
single crystal X-ray diffraction studies (vide infra).

The 3'P{'H} NMR spectrum of 4 again exhibits a characteristic
AAMM'XX' pattern (76.2, 92.5 and 169.9 ppm), the two lower
frequency resonances exhibiting platinum satellite coupling
(195Pt, 1 =15, 33.3%); (Fig. 4). The relative magnitudes of Jp;» enable
unequivocal assignment of the three resonances, the lower fre-
quency being assigned to the chelating PMe centres, while the
highest frequency resonance, for which platinum satellites are lost
within the signal envelope, is assigned to the rear face of the tetra-
phospha-cubane core. The magnitude of Jpp for the chelating cen-
tre (3162 Hz) of 4 is consistent with the anticipated cis-geometry.

These conclusions are reflected by the '>°Pt{'H} NMR spectrum,
(Fig. 5) which exhibits a single resonance, centred at —4068 ppm,
split as a triplet of triplet of triplets (Fig. 5), indicating coupling
to all three sets of 'P nuclei (Jpipa 3165, Jorpg 204, Jpwpc 57 Hz),

Bu
Bu T‘EPMe

P
-P.
B/ Seue
=}
Bu
PtCl,(PhCN), [2PhCN
P
Bu | /PMe Cl
P_rL \Pt<
tBu/ \Pl\é Cl
=3
Bu 4
-PEt;
tBu
B PM
P / \ /
Bu— 7 \
Et3{ \ / Et3
Scheme 3.

which with respect to platinum appear as a simple AMX spin
system.

The molecular structure of 4 was confirmed by a single crystal
X-ray diffraction study and is shown in Fig. 6.

Given the presence of an apparently second conformational iso-
mer in all samples of 3 (vide supra) and the multitude of potential
coordination sites within the Me,P¢C4'Bu cage, the possibility for
monodentate coordination to one of more metal centres was
briefly explored. To this end, 3 was treated with one equivalent
of [PtCly(PEts)],, affording a colourless, microcrystalline product.
However, monitoring of the reaction products by NMR spectros-
copy revealed only 50% consumption of the platinum dimer, with
formation, once again, of the chelate complex 4, the result of
bridge-cleavage and concomitant displacement of the PEts ligand.
This reaction was not pursued further, but serves to illustrate the
potency of 3 as a chelating ligand, apparently to the exclusion of
all other coordination modes. Indeed, it would seem the propensity
to chelate may even induce conformational change.

4. Experimental
4.1. General procedures

All the air and moisture sensitive compounds were manipulated
under an atmosphere of high purity argon using conventional
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Fig. 4. >'P{'H} NMR spectrum of 4.
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Fig. 5. '9°Pt{'H} NMR spectrum of 4.
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Fig. 6. Molecular structure of [PtCl,Me,PsC4'Buy] 4 (H-atoms omitted). Selected
bond lengths (A) and angles (°): Pt(1)-P(6) 2.2190(7), Pt(1)-P(3) 2.2208(7), Pt(1)-
Cl(2) 2.3467(7), Pt(1)-CI(1) 2.3505(7), P(1)-C(1) 1.884(3), P(1)-C(2) 1.902(3), P(1)-
C(3) 1.904(3), P(2)-C(1) 1.873(3), P(2)-C(4) 1.911(3), P(2)-P(3) 2.1768(10), P(3)-
C(21) 1.815(3), P(3)-C(2) 1.854(3), P(4)-C(3) 1.884(3), P(4)-C(1) 1.904(3), P(4)-
C(4) 1.909(3), P(5)-C(3) 1.875(3), P(5)-C(2) 1.907(3), P(5)-P(6) 2.1732(10), P(6)-
C(22) 1.810(3), P(6)-C(4) 1.853(3). P(6)-Pt(1)-P(3) 79.43(2), P(6)-Pt(1)-Cl(2
94.69(3), P(3)-Pt(1)-Cl(2) 174.11(3), P(6)-Pt(1)-Cl(1) 172.52(3), P(3)-Pt(1)-CI(1
94.56(2), Cl(2)-Pt(1)-Cl(1) 91.32(3), C(1)-P(1)-C(2) 102.37(12), C(1)-P(1)-C(3
86.24(12), C(2)-P(1)-C(3) 88.01(11), C(1)-P(2)-C(4) 88.75(12), C(1)-P(2)-P(3
99.85(9), C(4)-P(2)-P(3) 99.94(9), C(21)-P(3)-C(2) 114.81(13), C(21)-P(3)-P(2
102.81(11), C(2)-P(3)-P(2) 102.04(9), C(21)-P(3)-Pt(1) 119.36(10), C(2)-P(3)-Pt(1)
111.01(8), P(2)-P(3)-Pt(1) 104.17(3), C(3)-P(4)-C(1) 86.25(12), C(3)-P(4)-C(4
102.78(12), C(1)-P(4)-C(4) 87.89(11), C(3)-P(5)-C(2) 88.71(12), C(3)-P(5)-P(6
99.91(9), C(2)-P(5)-P(6) 99.99(8), C(22)-P(6)-C(4) 113.92(14), C(22)-P(6)-P(5
103.49(11), C(4)-P(6)-P(5) 102.45(9), C(22)-P(6)-Pt(1) 118.65(10), C(4)-P(6)-Pt(1
114.14(9), P(5)-P(6)-Pt(1) 101.04(3).

)
)
)
)
)

Schlenk or glove box techniques. Solvents were meticulously dried
and were distilled and freeze-thaw degassed before use. NMR
spectra were recorded on Varian Direct Drive 400 ('H
399.495 MHz, referenced to external SiMes; >'P{'H} 161.713
MHz, referenced to external 85% HsPO,) or 600 ('H 599.689 MHz,
referenced to external SiMey; 3'P{'H} 242.799 MHz, referenced to
external 85% H3PO,4; °Pt{'H} 128.397 MHz, referenced to external
K;PtClg) instruments. Microanalyses were carried out by Labor
Pascher, Remagen, Germany. Single crystal X-ray structures were
determined using a Nonius Kappa CCD diffractometer. All struc-
tures were refined using sHELXL-97.
Preparation of starting materials:

4.1.1. Preparation of PsC4'Buy 1

A solution of KP3C,Bu’, (2.0 g, 7.40 mmol) in THF (60 ml) was
treated with a solution of I; (0.94 g, 3.70 mmol) in THF (30 ml) at
ambient temperature, causing an immediate colour change to or-
ange, with concomitant precipitation of KI. The reaction mixture
was left stirring at ambient temperature for 12 h. Volatile compo-
nents were then removed in vacuo and the solid residue was ex-
tracted with warm (approx. 40 °C) hexane (approx. 100 ml), and
filtered, via cannula, to exclude insoluble KI. The hexane extract
was concentrated in vacuo to approximately 20 ml, and cooled to
—45 °C in a freezer overnight to give 1 as an orange crystalline so-
lid. Isolated yield = 1.12 g, 65%.

4.1.2. Preparation of PsC4'Bugl, 2
A solution of [, (0.041 g, 0.163 mmol) in hexane (10 ml) was
added to a solution of P¢C4'Buy (0.075 g, 0.163 mmol) in hexane

(10 ml) at room temperature. The colour of the solution immedi-
ately changed to red. The solvent was then removed in vacuo to af-
ford quantitatively PgC,Buyl, as evidenced by 3'P{'H} NMR
spectroscopy. The product was further purified by crystallization
from hexane at —30 °C to give PsC4'Buyl; as a red crystalline solid
(0.33 g, 40%). Anal. Calc. for CyoH3gPgl,: C, 34.11; H, 5.35. Found:
C, 33.54; H, 5.07%.

An improved yield was obtained using the following procedure:
A solution of 1 (0.400 g, 0.87 mmol) in THF (60 ml) was treated
with a solution of I, (0.220 g, 0.87 mmol) in THF (30 ml) at ambient
temperature, causing an immediate colour change from orange to
dark red. The solution was stirred for a further 60 min at ambient
temperature. The volatile components were then removed in va-
cuo. The solid residue was extracted with hot (approx. 70 °C) hep-
tane (approx. 80 ml), and filtered using a cannula to exclude a
small quantity of insoluble material. The heptane extract was con-
centrated in vacuo to approximately 20 ml, and slow-cooled to
—45 °Cin a freezer overnight to give the product as a dark red crys-
talline solid. Isolated yield = 0.490 g, 79%.

4.1.2.1. Spectroscopic data for 2. (C;Dg, 25°C), 3'P{'H} NMR
(161.72 MHz): 6p=116.8, dp = 140.7, ép = 198.8 see text. TH NMR
(399.50 MHz): 61(‘Bu) = 1.34 (s, 18H), Sy(‘Bu) = 1.41 (s, 18H). MS.
(EI), m/z: 717 (55%, [M]*), 589 (55%, [M—I]").

4.1.2.2. Crystal data for 2. CyoHsgl,Ps, M =716.11, orthorhombic,
space group Pbca (No. 61) a=14.0608(1), b=23.6999(3),
c=16.4024(2)A; V=5465.93(10)A%, T=173(2)K, Z=8, D.=
1.74Mgm3, u=2.66 mm~', 1=0.71073 A, F(0 0 0) = 2816, crystal
size 0.15 x 0.10 x 0.05 mm>, 54 755 measured reflections, 4798
independent reflections (R =0.068), 4173 reflections with
I>20(I), final indices R;=0.044, wR,=0.098 for I>20(I), R, =
0.053, WR; = 0.102 for all data. Data collection: KappaCCD. Program
package WinGX. Refinement using sHELxL-97.

4.1.3. Preparation of PsC4'BusMe, 3

A solution of 2 (0.250 g, 0.35 mmol) in diethyl ether (40 ml) was
cooled to —78°C and treated with methyllithium (2.30 ml of a
0.334 M solution in diethyl ether, 0.77 mmol). The solution was
stirred for a further 60 min at —78 °C, during which time a colour
change from dark red to pale yellow was observed. The solution
was allowed to warm to ambient temperature, and the volatile
components were then removed in vacuo. The solid residue was ex-
tracted with hexane (approx. 60 ml) and filtered via cannula to ex-
clude insoluble Lil. The hexane extract was concentrated in vacuo
to approximately 5 ml, and cooled to —45 °C in a freezer overnight
to give the product as a light yellow crystalline solid. Isolated
yield =0.105 g, 61%.

See the text for a discussion of the NMR spectroscopic data.

4.1.3.1. Crystal data for 3. Cy3H4oPe, M =492.38, monoclinic, space
group P2;/c (No. 14) a=16.1749(3), b=10.4089(2),
c=16.5597(4)A, $=107.550(1); V=265827(10)A3, T=173(2)K,
Z=4, D.=123Mgm~—>, u=041mm~}, 2,=0.71073 A, F000)=
1056, crystal size 0.20 x 0.20 x 0.15 mm?>, 16 231 measured reflec-
tions, 4516 independent reflections (R, = 0.069), 3770 reflections
with I>20(I), final indices R; = 0.0440, wR, = 0.1040 for I > 2a(I),
R{ =0.0564, wR, = 0.1109 for all data. Data collection: KappaCCD.
Program package WinGX. Refinement using sHeLxL-97.

4.1.4. Preparation of Me,PsC4'BuPtCl, 4

THF (30 ml) was added to a dry mixture of 3 (0.125 g, 0.254
mmol) and PtCl;(PhCN), (0.120 g, 0.254 mmol) at ambient temper-
ature, yielding a clear, mostly colourless solution. The solution was
allowed to stir for a further 12 h at ambient temperature. The vol-
atile components were then removed in vacuo. The solid residue
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was extracted with CH,Cl, (approx. 30 ml) and filtered (filter can-
nula) to remove a small amount of black insoluble material, pre-
sumed to be elemental platinum. The CH,Cl, extract was
concentrated in vacuo to approximately 2 ml, and cooled to
—45°C in a freezer overnight to give the product as a colourless
crystalline solid. Isolated yield = 0.116 g, 60%. See text for a discus-
sion of the NMR spectra of 4.

4.14.1. Crystal data fOT' 4, 25CH2C12 CQ2H42C12PGPt, 25(CH2C12)
M=970.68, triclinic, space group P1 (No. 2), a=10.8158(1),
b=13.0554(2), c=13.9320(3)A, «=96.277(1)°, f=103.299(1)°,
v=94.768° V=1891.07(5)A3, T=173(2)K, Z=2, D.=
1.71Mgm~3, u=4.48 mm~!, 1=0.71073 A, F(000) =962, crystal
size 0.25 x 0.10 x 0.08 mm>, 35 244 measured reflections, 8852
independent reflections (Ri,=0.046), 8217 reflections with
I>20(I), final indices R, =0.025, wR,=0.055 for I>20(I), R, =
0.028, wR;, = 0.057 for all data. Data collection: KappaCCD. Program
package WinGX. Refinement using sHeLx1-97.
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