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Synthesis oftrans-[Mo(O)(F)(dppe)2](BF4), trans-[Mo(O)(OH)(dppe)2](ClO4), and
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Dioxo complexes of second- and third-row transition metal

centers with d electronic configurations are numerous in the
chemistry of technetiurhyhenium? ruthenium? and osmiunt.

halogenated methanes. In positive FAB mass spectra the main
peak stems frontrans-[Mo(O)(OH)(dppe)] "
From supensions of the compourid2L in methanol, yellow-

The photochemical and photophysical properties of these orange salts of the corresponding acithns[Mo(O)(OH)-

compounds have received much interést. However, for
molybdenum and tungsten only two types todins-dioxo c?
systems have been described. These aretrdmes[M(O)o-
(CN)4]*~ ions® and the matrix-isolatettans-[M(O)»(CO)] (M
= Mo, W) complexed. Recently, Cotton and Feng have reported
calculations ontrans[Mo(Q)2(PHs)4] (Q = O, S, Se, Te)
complexes and partial structural datatens[Mo(O),(dppee)]
(dppee= cis-PhbPCH=CHPPh).2 Here we report synthesis
and characterization of new members of this class of com-
pounds trans[Mo(O)x(dppe}]-2L (1-2L) (L = H,O, CH;OH,
CH3CH,OH, CH;CHOHCH;) (dppe = PhPCH,CH,PPh),
together with a high-yield synthesis of the compoutrdsis
[Mo(O)(OH)(dppe}](X) (X = CIO4 (2), HSO, (3)). We also
report an efficient route terans[Mo(O)(F)(dppe)]l(BF4) (4),
which serves as the starting material for the synthesis-&.
The synthesis of was achieved by letting NgMo(HCOO)]°

(dppe}]t, can be obtained quantitatively by reaction with excess
of acids!? In this way2 and3 were prepared. In positive FAB
mass spectra the unfragmented cation gives the main peak. This
cation has been claimed to have been obtained as its tetrafluo-
roborate salt in the yield of one crystal as a byproduct in a
complex reaction mixtur&® In view of the description of the
compound as pink and our observation of facile conversion of
1 as well a2 and3 to 4 by treatment with aqueous HBFwve
believe ref 13 to actually describse

The magnetic susceptibility dfF2CH;OH, measured by the
Faraday method and corrected for diamagnetism, is temperature
independent (TIP, 86270 K) with a value of around 13&
1076 cgsu, corresponding to a room-temperature magnetic
moment of 0.55p. This value is in the range expected for
low-spin & systems. Contrary to many repdftsuch systems
cannot be completely diamagnetic but should, irrespective of

react with dppe in acetone solution containing an excess of the magnitude of the spirorbit coupling, have room-temper-

aqueous HBE The reaction was performed in contact with
air, which acts as the oxidizing agent. The yield of the pink
crystals is 7494° This compound has been obtained before
but only as a byproduct, and no yield was given. The crystal
structure of4 has been reported.

The compound$-2L were synthesized in high yield (80%
90%) by letting4 react with 40% aqueous tetraethylammonium
hydroxide in acetoneL (3:2) mixtures. The yellow com-
pounds, obtained by crystallization, are nearly insoluble in most
solvents, but react fast with electrophilic solvents including
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ature magnetic moments around @55 The origin of the
TIP is simple. The component parallel to the multiple donor-
atom axis originates entirely from admixture of the lowkst-
(Dg4) term, while the perpendicular components stem primarily
(>98%) from mixing with the lowestE(D4). The calculated
susceptibility tensor is prolate and quite anisotropic wjtho

~ 2.

The electronic spectra dfans[Mo(O),(dppe}] and trans
[Mo(O)(OH)(dppe)] ™ are shown in Figure 1 together with the
spectrum obtained by protonatitigins[Mo(O)(OH)(dppe)]™
with CRsSOsH. The blue species produced in the latter case is
believed to be therans[Mo(O)(H,0)(dppe)]?" ion. The latter
protonation reaction can be reversed by dilution. We favor the
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i ) ) ) Figure 2. ORTEP-II drawing oftrans[Mo(O).(dppe}]-2CH;OH.

Figure 1. Electronic spectra dfans[Mo(O)z(dppe}] in CHCI; (solid ) . ] .

ling), [Mo(O)(OH)(dppe)]* in acetone (dashed line), and [Mo(O)(QH well with those found in the related cyanide systems, it seems
(dppe}]?* in acetone (dotted line). Spectral characteristigarf (e/ unlikely that the value (1.833(5) A) reported in ref 13 for the

dm?-mol™*-cm):trans[Mo(O)-(dppe}], 373 (360), 462 (95.3frans: Mo—oxo distance in amonooxocomplex is genuine. Our
[Mo(O)(OH)(dppe)l*, 362 (274), 509, (87.8);trans[Mo(O)-

5 preliminary structural results on cations of the tymns[Mo-
(OHz)(dppe)]*", 587 (85.0). (O)(X)(dppe}]t show that they almost invariably exhibit
4 disorder among the oxo and ttransligand. This we believe
resemble that otrans[Mo(O)(OH)(dppe)]™. In ref 8 two

! to have caused a severe overestimation of the-Mm distance
bands of dd character were reported as shoulders in the in the earlier study. The angle betweeans and cis ligand
spectrum oftrans{Mo(O)z(dppeej]. These bands were as- axesis, inthe cyano. complexes, very close t &k deviations
signed as'Aq(Dzan) — 3Big(D2n) and *Ag(Dan) — Big(Dan) o '

9 g\ _olg\-2h a2 1o =2 being in both cases less thah 1In 1-2CH:OH, however, the
corresponding respectively to th(_a triplet e_md the singlet com- O=Mo=0 axis is tilted with respect to the McP, plane, the
ponents of the 4 - dxz_yz. transition. While .the featureless_ angle being 825 This tilt is most likely due to a steric effect
spectrum ofl contains no information regarding the energetic caused by the bulkiness of the hydrogen-bonded methanol
ordering of the metal ¥states in the dioxo compound, the

. - molecules. In this hydrogen bond, the ©HMe distance is
quoted assignments cannot hold for the monooxo species. The 88(3) A, the O%-OMe distance is 2.717(2) A, while the
pronounced dependence of the position of the lowest energy 1~ éngle is 173(2) On distance-based criteria this is

band on the nature of the axial ligands (cf. Figure 1) rules out thus a medium strenath hvdroaen bond

the possibility that the transition is ofyd— de—y character. a1 g'h hydrogen i .

In the traditional ligand-field description dfans-dioxo c? From*P-NMR spectroscopy ﬂje '”Cg?a.sed electron-donating

system&® the lowest energy transition ##\q(Dar) — 3Eg(Dar) strength along the series = OH™ < O% is seen to lead to a

of dy — {dd,} character. The shift of the lowest energy parallel variation of the shielding of the phosphorus nuclei. The
Xy 7 . . . . - .

band upon protonation can then be explained as a consequenc&nemical shifts in CDG (downfield relative to 85% &PQy)

of the decreasing-donor strength along the seried 0> OH- are respectively 39.84 ppm)( 37.16 ppm §), and 34.94 ppm

> H,0. This is also in accordance with the fact thattiens @ . . i
[Mo(O)(Cl)(dppe}]* the lowest energy absorptiofa = 566 Further studies revisiting the bond lengthgtrians[Mo(O)-

nm; e = 64.9 dni-mol-1-cm-Y) places chloride only a lile ~ (OH)(dppe)]”, which has been presented as an example of
above water with regard te-donor strength. bond-stretch isomerisit,are being carried out.
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