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Like 2, diene 4-TFA proved to be rather unstable.*® Upon
standing at room temperature, the olefinic signals in its 300-MHz
NMR spectrum (room temperature, pure D,0) gradually di-
minished while a new AB pattern emerged at 6 5.9, 6.1 (J = 12.2
Hz), highly characteristic of the Claisen rearrangement product
5 (11/2 = 5 days at 23 °C). Aqueous solutions of 5~TFA could
readily be obtained in this fashion.’

p-Aminobenzoate synthase (PABS) is structurally and func-
tionally similar to anthranilate synthase.!® The native enzyme
consists of two subunits designated PABS-I and PABS-II. PABS-I
can convert chorismate to PABA in the presence of NH,* but
requires an amidotransferase (PABS-II) in order to use glutamine
as the nitrogen source. Recent biochemical and immunological
studies further indicate that AS and PABS may both have evolved
from a common ancestral gene.!!

PABS-I was obtained from a plasmid-containing strain of E.
coli BN 116 which produced ca. 50-fold greater concentrations
of the enzyme.!> From a fluorescence assay similar to that for
AS-1,>1 freshly prepared (£)-4-TFA was found to be an effective
substrate for PABS-I. In the absence of NH,*, 4-TFA was
converted to PABA with a V,,,, of 667 (pmol/min)/unit enzyme.!
With added (NH,),SO, (33 mM), V.., increased to 788
{pmol/min)/unit enzyme (Ky = 16 uM). By comparison,
chorismate and NH,* formed PABA with a Vp,, of 52 (pmol/
min)/unit enzyme (Ky; = 12 uM). These data appear to establish
4 as an intermediate between chorismate and PABA. However,
no PABA was formed by the action of the enzyme (plus NH,*)
on synthetic isochorismic acid ((£)-3).1*

Yields of PABA from 4 never exceeded ca. 10% and product
formation was nonlinear with time and enzyme concentration.
Controls showed that buffered solutions of 4 were rearranging
nonenzymically to 5, pure samples of which effectively blocked
the conversion of either 1 or 4 to PABA. This observation was
strickisngly reminiscent of the enzymatic chemistry of 2 with
AS-1.%2

The multistep biosynthesis of L-PAPA from 1 in Streptomyces
venezuelae is catalyzed by the enzyme system arylamine syn-
thase.!® Partially purified enzyme preparations!® were unstable,
even in the cold, and required added glutamine to convert chor-
ismate to L-PAPA at pH 8.5 (50 uM Tris-HCI buffer, 20 uM
MgCl,, 5 uM NAD"). Gratifyingly, both 4-TFA and 5-TFA
were readily converted to L-PAPA in the absence of glutamine,
although substrate concentration ranges were too low in relation
to apparent Ky values to give meaningful kinetic parameters.!’
Controls with boiled and precipitated protein clearly indicated
that product formation was enzyme catalyzed. It was noteworthy
that aged samples of arylamine synthase continued to form L-

(8) NMR (methanol-d,, 300 MHz) é 6.85 (br s, H-2), 6.50 (d, H-6, J =
9.5 Hz), 5.90 (d, H-5, J = 9.5 Hz), 5.49 (d, one OC=CH, J = 2 Hz), 5.06
(d, H-3, J = 14 Hz), 4.7-4.8 (HOD plus the other OC=CH), 4.30 (d, H-4,
J = 14 Hz); IR »,, (KBr) 3430, 2930, 2860, 1680, 1645, 1445 cm™!; UV A,
272 nm (e 5230, H,0).

(9) We are attempting to isolate and characterize aminoprephenate § in
pure form. It would appear that § is more stable than prephenic acid, which
rapidly decomposes in acid (#,,, = 40 min at 37 °sC, pH 5.8) and can only
be isolated as a salt: Zamir, L. O.; Tiberio, R.; Jensen, R. A. Tetrahedron
Lert. 1983, 24, 2815.

(10) (a) Reiners, J. J.; Messenger, L. J.; Zalkin, H. J. Biol. Chem. 1978,
253,1226. (b) Zalkin, H.; Murphy, T. Biochem. Biophys. Res. Commun.
1975, 67, 1370.

(11) (a) Kaplan, J. B.; Nichols, B. P. J. Mol. Biol. 1983, 168, 451. (b)
Goncharoff, P.; Nichols, B. P. J. Bacteriol. 1984, 159, 57.

(12) This strain harbors pAS4, a plasmid containing pabB under the
control of the S. marescens trp promoter. It does not produce PABS-II, AS,
or chorismate mutase: Nichols, B. P.; Seibold, A.; unpublished results.

(13) Tso, J. Y.; Zalkin, H. J. Biol. Chem. 1981, 256, 9901.

(14) One unit of enzyme is the amount required to make 1 nmol of PABA
in 30 min from chorismate (200 uM standard assay conditions).

(15) Busch, F. R.; Berchtold, G. A. J. Am. Chem. Soc. 1983, 105, 3346.

(16) (a) Francis, M. M.; Westlake, W, S. Can. J. Microbiol. 1979, 25,
1408. (b) Shapiro, S.; Vining, L. C. Can. J. Microbiol. 1983, 29, 1706.

(17) L-PAPA levels were determined (a) by diazotization and coupling to
the Bratton-Marshall reagent!® for colorimetric analysis (correcting for ad-
ventitious anthranilate by extraction of the acidified product mixture) and (b)
by quantitative amino acid analysis for PAPA. Details will be reported in a
full paper.

(18) Bratton, A. C.; Marshall, E. K. J. Biol. Chem. 1939, 128, 537.

PAPA from 5-TFA long after all catalytic activity toward 1 was
lost. Future efforts to purify the component enzymes and make
accurate kinetic measurements on our synthetic intermediates may
reveal other fascinating similarities between AA, PABA, and
L-PAPA biogenesis.
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Central to the development of the field of metal-metal multiple
bond chemistry has been the isolation of, structure determination
of, study of the bonding in, and reactivity studies of the homoleptic
halide anions of the type [M,X;]™ (X = CI, Br, or I).2* These
species contain metal-metal bonds of orders 3.5 or 4 and have
been encountered previously only for the cases where M = Mo,
W, Tc, or Re.>™ We can now report an important extension of
this chemistry to the platinum metals, through the isolation and
structural characterization of the octachlorodiosmate(III) anion,
the first example of such a halide complex to contain a metal-
metal triple bond. The existence of this novel species is of im-
portance both from the point of view of heralding a new chapter
in the expansion of multiple-bond chemistry and in the discovery
of a hitherto unknown class of complex halo anions of the platinum
metals.

The diosmium(III) carboxylates of the type Os,(u-O,CR),Cl,
(R = CH;, C,H;, n-C3H;, or CH,Cl) constitute an important
group of triply bonded complexes that have short Os—Os bonds.*¢
These species have been described as possessing a ground state
that can be represented as having contributions from the ¢?7*6%6*2
and o?7*8>r*15*! configurations,>’ although, more recently, a
description involving only the triplet state ¢2x*6?x*!5*! has been
advocated.® Previously, Wilkinson, Stephenson, and co-workers®

(1) (a) University of Kentucky. (b) Purdue University.

(2) Cotton, F. A.; Walton, R. A. “Multiple Bonds Between Metal Atoms”;
Wiley: New York, 1982,

(3) Cotton, F. A.; Walton, R. A. Struct. Bonding (Berlin), in press.

(4) Schrock, R. R.; Sturgeoff, L. G.; Sharp, P. R. Inorg. Chem. 1983, 22,
2801.

(5) Behling, T.; Wilkinson, G.; Stephenson, T. A.; Tocher, D. A.; Walk-
inshaw, M. D, J. Chem. Soc., Dalton Trans. 1983, 2109.

(6) Cotton, F. A.; Chakravarty, A. R.; Tocher, D. A.; Stephenson, T. A.
Inorg. Chim. Acta 1984, 87, 115.

(7) Tetrick, S. M.; Coombe, V. J.; Heath, G. A.; Stephenson, T. A.;
Walton, R. A. Inorg. Chem. 1984, 23, 4567.
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Figure 1. ORTEP View of the [Os,Clg]* anion. The thermal ellipsoids are
drawn at the 50% probability level. There are two disordered orientations
of the osmium—osmium bond. The two osmiums shown refined to an
occupancy of 63.7 (4)% with an Os—Os distance of 2.195 (2) A. The
other vector is approximately perpendicular to this with a bond distance
of 2,170 (3) A. The Os-Cl bond lengths range from 2.178 (8) to 2.357
(6) A with a weighted mean of 2.29 (2) A. The Os-Os—Cl angles
average to 103.3 (7)° with a range of 99.2 (3)-105.8 (2)°.

found that the acetate complex Os,(0,CCHj;),Cl, reacts with
concentrated hydrohalic acids HX (X = Cl or Br) to produce the
hexahaloosmate(IV) anions [OsX,]?". Under strictly nonaqueous
conditions we find that such reactions can yield [Os,X5]* (X =
Clor Br). Thus, reflux for 1.5 h of a suspension of Os,(0,CC-
H,),Cl, (1.0 g, 1.45 mmol) in 50 mL of anhydrous ethanol that
had previously been saturated with HCI gas gave a dark green
solution. This was filtered and the filtrate treated with 3 g (5.23
mmol) of (PPN)Cl (PPN = bis(triphenylphosphine)iminium)
dissolved in ethanol. This led to the precipitation of the sil-
very-green complex (PPN),0s,Clg in high yield. The product was
filtered off, washed with ethanol and diethyl ether, and recrys-
tallized from ethanol/dichloromethane (1:1); yield 85%.° The
use o{oHBr(g) in place of HCI(g) gave (PPN),0s,Brg in 90%
yield.

The chloro complex (PPN),0s,Clg behaves as a 1:2 electrolyte
in acetonitrile (A, = 225 @71 cm? mol™ for ¢, = 1 X 107 M)
and its 'H NMR spectrum (recorded in CD,CI, from & +19 to
6 -21 ppm) shows only resonances due to the phenyl protons of
the PPN cation (6 ca. 7.6). The electronic absorption spectrum
of a CH,Cl, solution of this complex (A, 729 (¢ 180) and 466
nm (e 130)) in the region 900-350 nm is quite different from the
related spectrum of the [OsClg]>~ anion.!! Cyclic voltammetric
measurements'? on solutions of (PPN),0s,Clg in 0.2 M n-
Bu,NPF,~CH,Cl, show the presence of a one-electron couple at
Eyj = +1.25 Vvs. Ag/AgCl, corresponding to an oxidation, and
an irreversible reduction at E,, = —0.85 V vs. Ag/AgCL"® For
solutions of this complex in 0.1 M n-Bu,;NPF¢CH,CN the couple
at ca. +1.25 V becomes irreversible (E,, = +1.25 V at » = 200
mV/s) and the irreversible reduction process shifts to —0.75 V
vs. Ag/AgClL

The structural identity of (PPN),0s,Clg has been confirmed
by an X-ray crystal structure determination,!*!5 and the structure

(8) Miskowski, V., unpublished observations; private communication to
R.AW,, 1985,

(9) Anal. Caled for C;,HgClgN,Os,P,: C, 49.67; H, 3.47; Cl, 16.29.
Found: C, 48.98; H, 3.43; Cl, 16.14.

(10) This procedure is appropriate for the synthesis of other salts; for
example, the use of (PhyAs)Cl or (n-BuyN)Br in place of (PPN)CI gives
(Ph,As),0s,Clg and (n-BuyN),0s,Cls, respectively, when Os,(0,CC;H,),Cl,
is used as the starting material. The bromide analogue (n-Bu,N},0s,Br; has
also been prepared by a related procedure.

(11) Blasius, E.; Preetz, W. Z. 4norg. Allg. Chem. 1965, 335, 16.

(12) These were carried out as described previously, see: Zietlow, T. C,;
Klendworth, D. D.; Nimry, T.; Salmon, D. J.; Walton, R. A, Inorg. Chem.
1981, 20, 947.

(13) In the sweep rate range 200-500 mV /s the peak current ratio iy, /¢
associated with this couple is close to 1. At lower sweep rates (150 mV /s and
below) 7, /i, > 1. The electrochemical properties of (PPN),0s,Brs (in 0.2
M n-Bu,NPF¢-CH,Cl,) are similar to those of its chloride analogue with E;,
=~ +1.25 Vand E,. = -0.80 V vs. Ag/AgCl at y = 200 mV/s.
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of the [Os,Cl5]?" anion is shown in Figure 1. Like salts of other
[M,Xz]™ anions, there is a disorder in which the Os—Os unit
randomly occupies alternate pairs of faces within a nearly cubic
array of halides.»*!%7 The thermal ellipsoids associated with
the chlorine atoms are rather large. This suggests either that they
exhibit excess thermal vibration or that these atoms do not occupy
exact sites in the cell.'® We hope to resolve this problem in the
near future by carrying out structure determinations at low tem-
peratures. The Os—Os distance associated with the major ori-
entation (64% occupancy) is 2.195 (2) A, while that of the minor
orientation (while less accurately determined) is a little shorter
than this; such a disparity in M—M bond length has been en-
countered in the structures of other [M,X;]"™ species when this
type of disorder exists.? The remarkable feature of this distance
is its shortness relative to distances in other structurally charac-
terized triply bonded diosmium(I1II) species, where the distances
range from 2.27 to 2.39 A.31920  Like the ortho-metalated di-
osmium(III) complexes Os,(O,CR);[(C¢H;s),P(C¢H,)1,CL (R
= CH; or C,H;), which also possess short Os—Os bonds (2.27 A)
and are essentially diamagnetic,2’ the [Os,Clg]?~ anion may well
have a diamagnetic triply bonded o?2*326*? ground-state con-
figuration of the type that characterizes complexes that contain
the Re,** core.»*?122 QOverlap of the osmium 5d orbitals may
be optimized in these octahalo derivatives, thereby leading to such
a short distance. The other structural feature of special note
concerns the rotational conformation that exists within the
[Os,Clg]% anion. In the case of [Te,Clg]?, [Re,Xg]* (X = Cl
or Br), [Mo,X;3]* (X = Clor Br), and [W,Clg]*, the two MX,
units are eclipsed with respect to one another.231617 This is of
course expected for anions which possess M—M bond orders of
3.5 or 4, since the & component to the bonding is maximized in
the rigorously eclipsed conformation.? For a molecule that pos-
sesses the triply bonded o2x*326*2 configuration there is no
electronic barrier to rotation and, for [M,X;]" systems where X
represents a ligand (such as CI7) with modest steric requirements,
a staggered rotational geometry might be expected. Our isolation
of [Os,Clg]* has provided the first opportunity to test this hy-
pothesis. To our surprise we find that the mean twist angle is
only 13.9 (4.5)° within the Os(1)—Os(2) unit and 10.3 (6.2)° for
Os(3)-0s(4). The large standard deviation suggests that there
is no preferred conformation and that crystal packing may control
the exact angle. While the latter explanation may well suffice,
it is also appropriate to remember that plots of X.«.X van der
Waals energies against internuclear distances for [M,X;]" species
indicate?? that for X = Cl we may not yet be in a region where
repulsion is important and, by implication, a staggered geometry

(14) Crystal data (at 22 °C) for (PPN),0s,Clg: a = 23.142 (5) A, b =
13552 3) &, ¢ =23.201 (3) A, B =107.61 (1)°, Z = 4, poyieq = 1.67 g/cm’,
space group P2;/c. The structure was refined using standard procedures!’
to R = 0.070 and R,, = 0.073 based on 4304 reflections with 7 > 3¢([) (9515
unique reflections collected by using Mo Ke, 2.5° < 26 < 45°).

(15) Fanwick, P. E.; Huckaby, J. L. Inorg. Chem. 1982, 21, 3067.

(16) Cotton, F. A.; Mott, G. N.; Schrock, R. R.; Sturgeoff, L. G. J. Am.
Chem. Soc. 1982, 104, 6781.

(17) Huang, H. W; Martin, D. S. Inorg. Chem., 1985, 24, 96.

(18) There does not appear to be any pattern to the thermal ellipsoids
except that Cl12, Cl14, CI22, and CI24 appear to be elongated along the
tangent to the square bonded to Os(3) (one of the osmium atoms of the minor
orientation). There is no obvious way to explain this excess vibration about
Os(3) and not the other osmium atoms. It may be that the chlorines bound
to Os(3) in the minor orientation are at slightly different locations than those
associated with the major orientation. They are close enough that they could
not be resolved in any maps.

(19) Chakravarty, A. R.; Cotton, F. A.; Tocher, D. A, Inorg. Chem. 1984,
23, 4693.

(20) Chakravarty, A. R ; Cotton, F. A.; Tocher, D. A. Inorg. Chem. 1984,
23, 4697.

(21) Walton, R. A. Isr. J. Chem. 1988, 25, 196.

(22) The complex (PPN),0s,Cl; has been found to be diamagnetic as
determined by the Evans’ method (CH,Cl, solution, 22 °C). This is also the
case for (n-BuyN);0s,Clg (xg = -0.47 X 1078 cgsu), although after allowance
has been made for diamagnetic corrections (see: Earnshaw, A. “Introduction
to Magnetochemistry”; Academic Press: London, 1968) there appears to be
a very small residual paramagnetism (x’,;, = 100 X 107 ¢gsu). More detailed
magnetic measurements are planned.

(23) Cotton, F. A ; Gage, L. D.; Mertis, K.; Shive, L. W.; Wilkinson, G.
J. Am. Chem. Soc. 1976, 98, 6922.
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necessarily preferred. Since Br (and CH;) have larger packing
radii, structure determinations on [Os,Brg]?>” (and [Os,(CH;)5]%
if it can be prepared) would be of special interest. Efforts are
currently under way to do this and, at the same time, determine
the structures of other salts of [Os,Clg]?” in order to establish the
influence of crystal packing on the rotational geometry found in
the solid state.

Studies on the reaction chemistry of (PPN),0s,Clg have been
carried out. Its reaction with refluxing 10:1 acetic acid/acetic
anhydride mixtures for 12 h regenerates Os,(O,CCH,),Cl, in 71%
yield. Monodentate phosphines react almost instantaneously with
(PPN),0s,Cl; in ethanol at room temperature to produce the
mononuclear trans-[OsCl,(PR;),]™ anions in essentially quanti-
tative yield (PR; = PMe,, PEt;, P-n-Pr;, P-n-Bu;, PMePh,,
PMe,Ph, and PPh;). These anions react further with excess
phosphine in refluxing ethanol (4—6 h) to produce the yellow
osmium(II) complexes OsCl,(PR;), (PR; = PMe; or PMe,Ph)
or [052(#-C1)3(PR3)6]+ (PR3 = PEt3, P-n-Pr3, P'n'BU3, or
PMePh,; isolated as their PF,~ salts)?* in yields up to 80%. These
metal-metal bond cleavage reactions, as well as reactions that
preserve the Os—Os multiple bond, are currently being explored.
Full details will be reported in due course, along with complete
details of the structural, spectroscopic, and electrochemical
characterization of the triply bonded [Os,X5]? anions.
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Supplementary Material Available: Listing of atomic coordinates
for the nongroup atoms and the rigid group atoms and anisotropic
thermal parameters for the nongroup atoms (4 pages). Ordering
information is given on any current masthead page.

(24) This appears to be an excellent general procedure for preparing
complexes of the type [Os,(u-Cl);(PR;)s]X, although another procedure is
available.?

(25) Chatt, J.; Hayter, R. G. J. Chem. Soc. 1961, 896.
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Thioamides and thioureas react with metals in high oxidation
states not only as complexing agents but also as reductants.’*¢

*Laboratoire de Chimie de Coordination du CNRS.

$Laboratoire de Pharmacologie et de Toxicologie Fundamentales du CNRS

(1) GITER, Groupe Interuniversitaire Toulousain d’Etudes Radiocristal-
lographiques.

(2) Laboratories associated with Paul Sabatier University.

(3) Rasmussen, B. “Studies over Tiamidernes Konstitution”; Levin &
Munksgaard: Copenhagen, 1922.

(4) (a) Devillanova, F. A.; Verani, G.; Battaglia, L. P.; Bonamarti Corradi,
A. Transition Met. Chem. (Weinheim, Ger.) 1980, 5, 362-364. (b) Cristiani,
F.; Devillanova, F. A.; Diaz, A.; Verani, G. Inorg. Chim. Acta 1981, 50,
251-255; 1983, 68, 213-221. (c) Castan, P. Transition Met. Chem. (Wein-
heim, Ger.) 1981, 6, 14-18.

(5) (a) Spofford, W. A., 3rd; Griffith, E. A. H.; Amma, E. L. J. Chem.
Soc., Chem. Commun. 1970, 533-534. (b) Griffith, E. A. H.; Spofford, W.
A., 3rd; Amma, E. L. Inorg. Chem. 1978, 17, 19131923,

(6) (a) Kratochvil, B.; Zatko, D. A.; Markuszewiski, R. Anal. Chem. 1966,
38, 770-778. (b) Kratochvil, B.; Zatko, D. A. Ibid. 1968, 40, 422-427. (c)
Okaya, Y.; Knobler, C. N.; Pepinsky, R. Z. Kristallogr. 1959, 111, 385-387.
(d) Spofford, W. A., 3rd; Amma, E. L. J. Chem. Soc., Chem. Commun. 1968,
405-408. (e) Spofford, W. A., 3rd Amma, E. L. Acta Crystallogr., Sect. B
1970, B26, 1474-1476. (f) Vranka, R. G.; Amma, E. L. J. Am. Chem. Soc.
1966, 88, 4270—4278. (g) Devillanova, F. A ; Isaia, F.; Verani, G. J. Inorg.
Nucl. Chem. 1981, 43, 2749-2752.

Figure 1. ORTEP illustration of the structure of the cyclometalated Pt-
(tmtu*),Br, complex.

Table I. Selected Geometric Features of the Complex
distance, A

angle, deg

Group I
Pt-S(1)-C(1) 98.9 (3)
S(1)-C(1)-N(3) 116.6 (6)
C(1)-N(3)-C(13) 122.1 (6)
N(3)-C(13)-Pt 116.0 (5)
C(13)-Pt-S(1) 83.6 (2)

PtS(1) 2313 (2)
S(HC()  1.730 (7)
C(1)N(3) 1.358 (10)
N(3)C(13) 1.367 (10)
C(13)Pt 2.031 (7)
C(DN(1) 1.326 (10)

Group 11
Pt-S(2)-C(2) 98.4 (3)
S(2)-C(2)-N(4) 119.8 (6)
C(2)-N(4)-C(14) 126.6 (8)
N(4)-C(14)-Pt 1133 (5)
C(14)-Pt-S(2) 86.2 (2)

PtS(2) 2.313 (2)
S(2)C(2) 1.727(8)
C(2)N(4) 1.334 (10)
N(4)C(14) 1.475 (10)
C(14)Pt  2.045 (9)
C(2)N(2) 1.335(10)

To explain this reaction, it has been proposed that the thioamide
reacts in its thiol form which is oxidized to a disulfide. N-sub-
stituted derivatives that do not permit thiol-thione tautomerism
are able to complex metal ions in their higher oxidation state. For
example, a copper (II) complex with tetramethylthiourea (tmtu)
has been isolated’ while unsubstituted thioureas form only cop-
per(I) complexes.

We report here the unusual behavior of tetramethylthiourea
which reacts with the bridged dimer [Pt(tmtu)Br,], as an oxidizing
agent to form Pt(tmtu*),Br,, an octahedral Pt(IV) complex
containing two metal-carbon ¢ bonds (tmtu* denotes the de-
protonated form of tmtu).

This complex was prepared by adding tetramethylthiourea to
aqueous K,PtBr, in a 2/1 molar ratio. The product of the first
step of this reaction has previously been identified as an orange
dimer complex, [Pt(tmtu)Br,],, in which the ligand acts as a bridge
between the two platinum atoms.” Adding more ligand redissolves
this complex giving a pale yellow solution which yields, upon
evaporation, pale yellow crystals suitable for X-ray study.

The compound was structurally characterized by a single-crystal
X-ray diffration study.® An oOrTEP illustration of this compound
is presented in Figure 1 and selected bond lengths and angles are
reported in Table I.  As shown in this view of the molecule, the
tmtu* ligands are bonded to the platinum atom through a sulfur

(7) (a) KuKushkin, Yu. N ; Sibirskaya, V. V.; Samuseva, V. N.; Strukov,
V.V, Pogareva, V. G.; Mikhal’chenko, T. K. Zh. Obshch. Zhim. 1977, 47,
1402-1407. (b) Schafer, M.; Curran, C. Inorg. Chem. 1966, 5, 265-268.

(8) The compounds crystallizes in the monoclinic space group P2, with the
following cell parameters: a = 10.405 (4) A, b = 12.418 (1) A, ¢ = 14.141
(8) A, 3=108.33 (4)°, V' =1734.4 A}, Z = 2. The 3213 unique reflections
are collected on an Enraf-Nonius CaD4 diffractometer using Mo Ko radia-
tion. The structure was solved using the Patterson heavy-atom method which
revealed the position of the Pt atom. The remaining atoms were located by
successive Fourier difference syntheses. Hydrogen atoms were located and
added to the structure factor calculations but their positions were not refined.
Ry =0.051 and R, = 0.064. Full details will be reported at a later date.
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