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The complex Re(O)Cl,(PPh,), reacts with dialkyl zinc reagents in CH,Cl, to 
give the novel bis-yoxo rhenium(V1) dimer [Re(O)(n-O)R&. The molecular struc- 
ture has been determined by single-crystal X-ray diffraction methods. 

Structurally characterized 0x0 alkyl complexes of the transition metals are few, 
and only recently have synthetically useful methods for their preparation been 
developed [l]. An early example was the observation by Wilkinson and coworkers 
that reaction of either ReOCl, or Re(O)CI;(PPh,), (1) with excess RLi or RMgX 
reagents in ether gives the complexes ReOR,, and Rq03R, (R = Me, CH,SiMe,). 
This was shown to involve air oxidation of a reduced intermediate [2]. Other have 
noted that metal 0x0 complexes are prone to reduction by alkylating reagents 
especially in the presence of ether solvents [3]. Thus we set out to examine the 
alkylation chemistry of metal 0x0 complexes using less strongly reducing zinc 
reagents in non-coordinating solvents. Herein we wish to report the synthesis of 
novel bis-p-oxo dimers [ReO@-O)(R,)], (R = CH,CMe, and CH,CMe,Ph) from 
the reaction of 1 with dialkyl zinc reagents in dichloromethane. 

The readily available 0x0 complex Re(O)Cl,(PPh,), (1) [4] was observed to react 
with the dialkyl zinc reagents 2a,b in CH,Cl, to give as the major isolable product 
the complexes 3a,b in 22-38% isolated yield following chromatography (eq. 1). In a 
typical reaction a solution of 205 mg (1 mmol) Zn(CH,CMe,), (2a) [5] in 20 ml 
CH,Cl, was added dropwise to a suspension of 835 mg (1 mmol) 1 in 100 ml 
CH,Cl, at 0°C. The solution was warmed to 34°C for 1 h, filtered and the solvent 
removed. The resulting residue was chromatographed on Plorisil eluting the product 
with pentane/CH,Cl, (l/l) as a fast moving yellow band. If more than two 
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of all soft ligands (i.e. PR,) and the formation of a ~-0x0 bridged structure 
indicates the preference of rhenium in these oxidation states for hard a-donor 
ligands. Indeed, 3 resists addition of neutral donor ligands such as PMe,, but does 
react with hard bases such as t-butoxide. This property is likely crucial to much of 
the catalytic behavior of metal 0x0 complexes [14]. These and other reactions of 
metal 0x0 alkyls will be the subject of future investigations. 

Acknowledgements. Acknowledgement is made to the donors of the Petroleum 
Research Fund, administered by the American Chemical Society, and the Venture 
Fund of the Carolina Research and Development Foundation for partial support of 
this research. NMR spectra were obtained on an instrument purchased with the 
assistance of the National Science Foundation (Grant CHE-8411172). 

References 

1 For leading references see: (a) W.A. Herrmann, J. Grganomet. Chem., 300 (1986) 111; (b) I. 
FeinsteinJaff6, J.C. Dewan and RR S&rock, Grganometahics, 4 (1985) 1189; (c) A.R. Middleton 

and G. Wilkinson J. Chem. Sot., Dalton Trans., (1981) 1898; (d) J.R.M. Kress, M.J.M. Russel, M.G. 
Wesloek and J.A. Osbom, J. Chem. Sot., Chem. Commun., (1980) 431; (e) I.R. Reatie and P.J. Jones 
Inorg. Chem., 18 (1979) 2318. 

2 K. Mertis, D.H. Williamson and G. Wilkinson, J. Chem. Sot., Dalton Trans., (1975) 607. 
3 (a) C. Santini-Scampucci and J.G. Riess, J. Chem. Sot., Dalton Trans., (1976) 195; (b) C. Santini- 

Scampucci and J.G. Riess, ibid., (1974) 1433. 

4 G.W. Parshah, Inorg. Synth., 17 (1977) 110. 
5 2a and 2b were prepared by the literature method [7] and identified spectroscopicahy. Za: ‘H NMR 

(caDa): 1.06 (9H), 0.46 ppm (2I-I). 13C NMR (CDCI,): 37.02 (CH,), 35.65 (CH,), 32.11 ppm (CR,). 

2b: ‘H NMR (CDCl,): 7.2-7.5 (5I-Q 1.38 (6H), 0.88 ppm (2H). r3C NMR (C,D,): 126.3, 125.0, 
124.5 (C,H,), 37.51 (CR.,), 36.78 (CH,), 34.23 ppm (CH,). 

6 Spectroscopic and anIyticaI data. 3a: ‘H NMR (CsD,): 3.65 (d, J 11.8 Hz., 2H), 3.12 (d, J 11.8 Hz, 

2I-I) 1.43 ppm (s, 9I-I). 13C NMR (CDCl,): 70.77 (CH,), 37.46 (CMe,), 33.44 ppm (CH,). IR (KRr): 

1017s (Re=G), 740 m cm-’ (Re-0-Re). MS: m/e 360.8 (0.55, ReG*Ra+, “‘Re), 358.8 (0.32, 
ReGrR,+, ls5Re). mp. 133-135OC. Anal Found: C 33.90 H, 6.38. C20H440.,Re2 cakd.: C, 33.31, 

H, 6.15%. 3b: ‘H NMR (CDCI,): 7.15-7.40 (m, Ph’s), 3.74 (d, J 12.2 Hz, lH), 3.17 (d, J 12.2 Hz, 

lH), 1.60 (s, 3H), 1.55 ppm (s, 3H). 13C NMR (CDCl,): 151.2, 128.0, 125.8, and 125.6 (GH,), 69.65 
(CH,), 43.37 (CR,); 32.47 and 31.97 ppm (CH,‘s). IR (KRr): 10228 (Re=G), 760s cm-’ (Re-0-Re). 
MS: m/e 485 (0.01, ReO,Rr+, “‘Re), 483 (0.01, ReGzRz +, “‘Re), 353, 352, 351, 350 (9 : 30 : 8 : 18, 

ReO,R+). m.p. 120-121°C. Anal. Found: C, 49.47; H, 5.44. C,H,,O,Rer cakd.: C, 49.56; H, 
5.41%. 

7 R.R. S&rock and J.D. Fellmann, J. Am. Chem. Sot., 100 (1978) 3359. 
8 Crystals of 3b are orthorhombic space group F&f2 with a 24.971(3) A, b 46.316(5), c 6.448(l) A, I’ 

7457 A3, Z = 16 and D 1.727 g crn3. A total of 3132 reflections were collected in the 3 i 28 < 52 

shell and analytical absorption corrections applied. Averaging then gave 2074 symmetry independent 
reflections, which were used to give a final R = 0.032 and R, = 0.046. Data tables and details of the 
crystal structure determination have been deposited with the Cambridge Structural Database. 

9 W.P. Griffith, Coord. Chem. Rev., 5 (1970) 459. 
10 (a) W.A. Herrman n, R. Serrano, U. Kusthardt, M.L. Ziegler, E. Guggolz and T. Zahn, Angew. Chem. 

Int. Ed. Et@., 23 (1984) 515; (b) W.A. Herrmann, R. Serrano, A. Schafer, U. Kusthardt, M.L. Ziegler 

and E. Guggolz, J. Organomet. Chem., 272 (1984) 55. 
11 P.G. Edwards, G. WiIkinson, M.B. Hursthouse and K.M. AbduI Mahk, J. Chem. Sot., Dalton Trans., 

(1980) 2467. 
12 A minor amount ( 4: 5%) of a second red compound can be eluted with CH,Cl,, but has not been 

fully characterized. 
13 (a) J.M. Mayer, D.L. Thorn and T.H. Tulip, J. Am. Chem. Sot., 107 (1985) 7454; (b) A.H. 

KIahn-OIiva and D. Sutton, GrganometaBics, 3 (1984) 1313; (c) W.A. Herrmarm, R. Serrano, U. 




