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Table 1. Crystal Data and Structure Refinement for

Introduction ReOFC}(PPh),

Heavy-metal oxe-halo complexes containing bulky ligands ~ formula GgHaoCl.FORRe  y, d939 111.068(5)
!ike phosphines are prime (;andidates for hard-Fo-detgct problems space group 8%361'65 \Z/ A ?14'17(12)
in crystal structure analysis. Molecular packing being largely 1 203 peaies g CNT3 1,666
controlled by the van der Waals envelope of the bulky ligand, g A 9.1945(6) Pobsds g CMT3 1.62(2)
the sites for the monoatomic groups can often be occupied in a b, A 10.0309(6) u, cmt 98.0
disordered manner without introducing enough local strain to ¢, A 10.2094(12) Ri 0.027
disrupt crystal architecture. This phenomenon has recently % deg 109.585(8) wR2 0.072
attracted considerable attention in connection with the debated p. deg 92.208(7)
question of bond-stretch isomerism. Pafkimas described AR1= 3 ||Fo| — [Fell/3|Fol; WR2 = [TW(Fo? — FA2 Tw(Fe2)F 2

various MOCH(PRs)3/MCI3(PRs)s systems (M= Mo, W)
showingcompositionabisorder: two chemically different, but

. 2 system and the solution was refluxed for 25 min. The clear orange-
quasi-isostructural, molecules are randomly distributed over thered solution was pumped to dryness under vacuum. The resulting solid

crystallographic sites in the unit cell, the oxo group of one a5 gissolved in CkCI,, and ether was added to precipitate green

molecule being replaced with a CI ligand of the other. pjates. The results below indicate that air leaked into the system at
Compositionalisorder is an omnipresent threat with exwalo some point. Yield: 36%. Anal.: Calcd fors@1sClLFOPRe: F, 2.33;

complexes of heavy transition metals, which commonly possesscl, 8.68; P, 7.59. Found: F, 2.28; Cl, 8.93; P, 7.46.
stable adjacent oxidation states. Another common problem The same compound was prepared as an insoluble light-green powder
encountered with oxehalo complexes, even in pure phases, is forming immediately when 0.4 mL of 85% [E?H]BF, solution was
orientationaldisorder. This is exemplified by the widely used added to a CkCl solution of ReO(OEN)G(PPh), (0.199 g)° The
ReOCk(PPh), compound? depending on the solvent used for 50'“;'0“ was Tlt'”e‘j thr 15 i and then f('j“ere‘j- Nori
recrystallization, it can be isolated either as an ordered greenish-_ 1€ crystallographic work was carried out on an Enraf-Nonius
. . T CAD-4 diffractometer with graphite-monochomatized Cu tadiation
yellow monoclinic form or as a disordered yellow triclinic

| h i hich hird of th | | h h (A = 1.541 78 A). The crystal data are listed in Table 1. A whole
polymorph, in which one third of the molecules have the sphere of data @ < 140C°) were collected, corrected for absorption

direction of theirtrans Cl—Re=0 bonds interchanged (Chart (Gaussian integratiorf)averaged to the four-octant asymmetric unit
1). ) ] . ) -~ (3079 reflections, 3028 with > 20,), and corrected for the effects of
Both types of disorder are usually not immediately identified, Lorentz and polarization. The structure was solved by the direct
since the two fractional atoms on a given site do not give methods of SHELXS-8BandAF syntheses of SHELXL-98.All non-
resolved peaks in electron density maps. Size, shape, orhydrogen atoms were refined anisotropically. In the final interpretation,
orientation of the thermal ellipsoids should in principle provide an averaged F/O scattering curve was used. Hydrogens were placed
clues, but in most cases, they remain remarkably normal. In at idealized positions and recalculated after each cycle. The refined
practice, the problem is detected by an abnormal rdigand parameters are provided in the supporting information.
bpnd Iength,_which is the average of the=_f<ZD and M—X Results and Discussion
distances weighted by occupancy and atomic scattering power. ) ) )
We wish to describe here the case of an apparently routine The compound was first obtained as a byproduct of a reaction
crystal structure, which turned out to show orientational disorder @imed at preparing RegiMeCN); from ReCh(MeCN)(PPh),,
undetectable from any of the above clues, including interatomic PY displacing the phosphine by protonation with f&H]BF,

distances. in acetonitrile? The raw material was recrystallized in a
CHCly/ether mixture and emerald green crystals, insoluble in
Experimental Section all common solvents, appeared after a few days. From IR

Infrared spectra were recorded on a Perkin-Elmer 1600 FT-IR spectroscopy, ,'t was clear that RRmas still present in the
instrument as Csl pellets. Elemental analysis was performed at the 0mpound, which also showed a very strong band at 995 cm
Centre de Microanalyse du CNRS, Lyon, France. Magnetic measure- Probably due to a/(Re=0) vibration. Thus, an oxo species
ments were obtained in the solid state aP@%y the Faraday method,  had likely formed by air leaking into the system, but it could
using a Cahn microbalance coupled with a Drusch electromagnet.

The compound was obtained when attempting to prepare (5) Johnson, N. P.; Lock, C. J. L.; Wilkinson, @G. Chem. Soc1964

ReCk(MeCN); by adding 0.3 mL of 85% [ROH]BF, solution 1054. . . .
(Aldrich) to a mixture of ReG(MeCN)(PPHh), (0.252 g} and aceto- ® ?525)5’2% ‘g:,'élie Page, Y.; Charland, J. P.; Lee, B. Bppl. Crystallogr.

nitrile (15 mL) in the glovebox. The vial was transferred to the Schlenk (7) Sheldrick, G. M. SHELXS-86, Program for the Solution of Crystal
Structures. University of Gottingen, Germany, 1985.

(1) (a) Universitede Montral. (b) UniversiteP. Sabatier. (8) Sheldrick, G. M. SHELXL-93. Program for Structure AnalysisAppl.

(2) Parkin, G.Chem. Re. 1993 93, 887. Crystallogr, manuscript in preparation.

(3) Lebuis, A. M.; Beauchamp, A. LCan. J. Chem1993 71, 441. (9) Bryan, J. C,; Cotton, F. A,; Daniels, L. M.; Haefner, S. C.; Sattelberger,
(4) Rouschias, G.; Wilkinson, Gl. Chem. Soc. A967, 993. A. P.Inorg. Chem.1995 34, 1875.
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assumption disagreed with several other pieces of evidence: (i)
no residual electron density was found near oxygen inARe
map for a hydroxylic proton, (ii) there was no potential
hydrogen-bond acceptor for the hypotheticaHf group, the
shortest intermolecular contact with CI or O in the unit cell
being 3.577(2) A; (i) the OH group should produce a sharp
v(O—H) band above 3000 crin the IR spectra, but this region
was perfectly featureless, the only signals above 2000'cm
being the very weak phosphindC—H) absorptions at 3062
and 3082 cm™.

The first useful clue was obtained when the IR data were
scrutinized. In the 508600 cnt?! range, where PRishows a
set of band4? it was noticed that the higher-frequency
component was particularly strong and occurred at relatively
high frequency (549 cmi). This band could correspond to a
v(Re—OH) vibration}! but this possibility had been ruled out
above. At this point, we found in the literature th¢F—Re—

F) bands appeared at 550 and 510 &for [ReCbF(NSSN)T .14
Figure 1. ORTEP drawing of ReOF@PPh),. Ellipsoids are drawn  Therefore, it became a definite possibility that some fluoro
at the 50% probability level. Hydrogens are omitted for simplicity. The complexes could have been generated fromQE{BF, and

O,F sites were originally believed to be fully occupied by oxygens of - . Thali
a ReQCly(PPh), molecule. In the final interpretation, the F and O eventually oxidized to a mixed-halide ReOREIPh), complex

atoms are considered as statistically disordered over the two O, F Similar to the chlore-diiodo compound previously describ&d.
positions related by the crystallographic inversion centre occupied by ~ This assumption would be consistent with the crystallographic
the Re atom. Distances (A): R®,F 1.788(2), Re Cl 2.3808(2), and results, assuming that the O/F sites {R&(F) = 1.788(2) A)
Re-P 2.5213(8). Angles (deg): O;Re-Cl 89.91(8), O,FRe-P are equally occupied by 9-electron F atoms-fRedistance of
91.09(7), and CtRe—P 86.13(3). 1.93 Ay4 and 8-electron O atoms (R®© distance of 1.66 Aj.

not be ReOGYPPh),, since the color of the crystals and the The highest electron-density residual withi A from the O/F

3 -
v(Re=0) frequency did not correspond to either polymorph of atom (.0'34 e A9 WaSATECh lower than the normal heavy
this compound. atom ripples (9.51.4 e A3 z}r\gund Re and below the general

Since NMR spectra could not be obtained for this insoluble packg(qund limit .(0'57 e #). Thus, theAF map was .
material, an X-ray diffraction study was undertaken, and it first Insensitive tq the disorder. Ar) aftempt to solve the structure in
appeared to be a straightforward case. The structure solvedthe honcentric groupl assuming an ordered ReOREIPh),
easily in the centric space gro@ and refined normally down ”?°'e°“'e fa_uled, ther_etly cpnﬂrmmg that the molecules are

7 . . . . disordered in a centriPl1 unit cell.
to R=0.027. According to this model, the unit cell contained

In order to positively identify this material, the compound
one molecule of what appeared to trans,trans,trandReQ- . 5 .
Cly(PPh),, with the Re atom sitting on a crystallographic was prepared by reacting ReO(OEQYEIPH),> with 1 equiv

inversion center (Figure 1). This molecule would then be a OL\E\I/EJE?H]EE? 'irt]a?é%hlﬁ;?nrgztig?;e' a-;ze Ig?,glu:*ewghst %r;?Sm
rare example of a dioxeRe(VI) species, the only other case P precip y Y P

being the 4-dimethylaminopyridine (dmap) complex [ReO identical to that obtained previously from the crystals. Fluorine
(dmgp)l]ﬂ describegl/by Bre\?v)(/er and co-worr)kéPsOEr Re-O microanalysis finally confirmed the composition proposed.

. ! The geometry of the compound shows no unusual features.
distance (1.788(2) A) was close that reported for the dmap The Reg—CI andyR&P distanﬂes are similar to those reported
compound (1.764(4) A). This structure was consistent with the for ReOXCh(PPh), compounds with X= Cl and OE£16

. . . 2 — .
!,;S : ;?é dB;tSédl%S (:r?;lenv |?_rha;|3(nRs ed=uoe)t?r e%?:é?ye(_g%% Eang;j In summary, this is a typical case of an apparently straight-
seemed to be high, but not exceedingly so, considering thatforward crystallographic study that could have led to wrong

comparisons with related systems were not avail&ble conclusions. Considering the large number of simple com-
microanalysis of Cl (8.93%, calcd 8.68%) and P (7.46%, calcd pounds similar to ReOFgIPPh), described in the literature,

7.59%) supported our conclusions at this stage. problems of the type unraveled here are undoubtedly com-

The first conflicting evidence came from magnetic suscep- monplace and have probably not been all identified yet.
tibility, showing the compound to be diamagnetic and thereby  Acknowledgment. We would like to thank M. Simard and
ruling out the Re(VI) oxidation state. Re-examination of the F. B8anger-Garipy for their assistance in solving the crystal
crystallographic results revealed no obvious anomaly: electron- structure, J. Britten (McMaster University) for calculating the
density contours were normal, as were the thermal ellipsoids, electron density contours, and J. C. Brewer for kindly providing
and there were no suspect distances or angles. The possibility2 copy of his Ph.D. thesis. The financial support of the Natural
of a third polymorph of ReOG{PPh), was ruled out, since  Sciences and Engineering Research Council of Canada is also
statistical occupancy of the oxygen site by O and Cl would have acknowledged.
led to a greater apparent bond lengtiA possible alternative Supporting Information Available: Tables of complete crystal
was that the crystal could actually contain a Refv@ns data, final coordinates, anisotropic temperature factors, and distances
ReO(OH)C}(PPh), molecule disordered over two orientations and angles for the crystallographic study (7 pages). Ordering informa-
across the crystallographic inversion center. However, this tion is given on any masthead page.
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