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enforcer" is occupied by the dioxygen ligand, which is coordinated 
in a side-on fashion. The oxygen-oxygen distance of 1.262 (8) 
A clearly resolves the ambiguity between a CoIIL-peroxo and a 
Co"-superoxo description of the bonding in favor of the latter.9 

While there are many structurally characterized superoxo com
plexes, Tp'Co(02) seems to feature the first example of a sym
metrically side-on bound superoxide.10 Kitajima et al. have 
recently described a doubly side-on bound peroxide ligand (n-
r)2:r)2-02

2~) coordinated to two tris(pyrazolyl)borate copper 
fragments." Thus it appears that metals in this particular co
ordination environment generally favor side-on coordination of 
O2 (and possibly other ligands).12 

To further characterize this unusual O2 complex, Tp'Co(N2) 
was exposed to a mixture Of16O2,

 16O18O, and 18O2 (1.0:1.87:1.1, 
determined by mass spectrometry). The IR spectrum of the 
resulting mixture of dioxygen complexes exhibited three bands 
at 961, 937, and 908 cm"1. This is the expected pattern for a 
side-on complex,13 whereas end-on complexes should exhibit four 
bands (due to the M-160180/M-180160 isomerism).14 The 
magnetic susceptibility of Tp'Co(02) was measured on a Faraday 
balance in the temperature interval 4-270 K. The compound is 
paramagnetic and has a temperature-independent effective 
magnetic moment of 3.88 juB (extrapolated to 298 K).15 Tetra-
hedral cobalt(II) usually exhibits magnetic moments in the range 
of 4.6-4.8 /iB, due to the spin-only moment of three unpaired 
electrons plus a sizable orbital contribution.16 The superoxide 
ion is an odd-electron species with a magnetic moment of 1.89 
MB'7 The observed moment of Tp'Co(02) is consistent with strong 
antiferromagnetic coupling of the metal ion (S = 3/2) ar,d the 
superoxide ligand (S = '/2),18 resulting in a ground state with 
S = 1 to which is added a significant orbital contribution. 

We were initially puzzled by the observation that reactions of 
Tp7Co(N2) with stoichiometric amounts of dioxygen yielded 
significant quantities of Tp'CoOH19 as a side product even in 
rigorously dried solvents. Eventually, we found that addition of 
1 equiv of Tp'Co(02) to a solution of Tp'Co(N2) resulted in the 
formation of Tp'CoOH in 90% yield by NMR (based on total 
Tp'Co). When this reaction was carried out in toluene-^, no 
incorporation of deuterium into the hydroxyl group could be 
detected by IR spectroscopy. However, examination of the hy
droxide complex by mass spectroscopy indicated some incorpo
ration of deuterium in the tert-butyl groups of the tris(pyrazo-
lyl)borate ligand. This observation suggests abstraction of a 
hydrogen from the ligand followed by deuterium atom abstraction 

(9) (a) Vaska, L. Ace. Chem. Res. 1976, 9, 175. (b) Gubelmann, M. H.; 
Williams, A. F. Struct. Bonding (Berlin) 1983, 55, 1. 

(10) The crystal structure of Ir02Cl(CO)(PPh3)2 showed a side-on bound 
dioxygen with an O-O distance of 1.30 (3) A, leading to its description as an 
Ir"-superoxo complex; see: La Placa, S. J.; Ibers, J. A. J. Am. Chem. Soc. 
1965, 87, 2581. However, this distance is now thought to be in error, due to 
a disorder problem; see: Nolte, M. J.; Singleton, E.; Laing, M. J. Am. Chem. 
Soc. 1975, 97, 6396. 

(11) Kitajima, N.; Fujisawa, K.; Moro-oka, Y. J. Am. Chem. Soc. 1989, 
/ / / ,8975. 

(12) EHMO calculations on Tp7Co(O2) have been performed and provide 
a rationale for this effect: Janiak, C; Theopold, K. H., to be published in a 
full paper. 

(13) Nakamura, A.; Tatsauno, Y.; Yamamoto, M.; Otsuka, S. J. Am. 
Chem. Soc. 1971, 93, 6052. 

(14) (a) Kurtz, D. M., Jr.; Shriver, D. F.; Klotz, I. M. J. Am. Chem. Soc. 
1976, 98, 5033. (b) Kozuka, M.; Nakamoto, K. J. Am. Chem. Soc. 1981,103, 
2162. (c) Watanabe, T.; Ama, T.; Nakamoto, K. J. Phys. Chem. 1984, 88, 
440. 

(15) The susceptibility data was fitted with a Curie-Weiss expression (x , 
= [C/(7--0)] + TIP). C= 1.54 emu K/mol, 0 = 3.7 K, TIP= 1.07 X 104 

emu. 
(16) Cotton, F. A.; Wilkinson, G. Advanced Inorganic Chemistry; 5th ed.; 

Wiley: New York, 1988; p 731. 
(17) Yamaguchi, K.; Calderwood, T. S.; Sawyer, D. T. Inorg. Chem. 1986, 

25, 1289. 
(18) Cheung, S. K.; Grimes, C. J.; Wong, J.; Reed, C. A. J. Am. Chem. 

Soc. 1976, 98, 5028. 
(19) Tp'CoOH was also independently prepared by reaction of Tp'CoI with 

N-Bu4
+OH-: 1H NMR (C6D6) 6 0.4 (s, 27 H), 5.1 (brs, 1 H), 12.0 (s, 9 H), 

67.7 (s, 3 H); IR (KBr) 3664 (j/o_H), 2543, 2523 (KB-H)- 567 (KC<K>); UV-vis 
(THF) 648 (( = 334), 592 (< = 274) nm. Anal. Calcd for C2„H„|BCoN60: 
C, 57.71; H, 8.29; N, 16.83. Found: C, 57.51; H, 8.22; N, 16.49. 

from solvent as one reaction pathway. Further experiments to 
identify the source of the hydrogen atom are currently in progress. 

The first step in this reaction most likely involves displacement 
of N2 from Tp'Co(N2) by Tp'Co(02) and formation of a dinuclear 
peroxo bridged cobalt complex. The severe steric demands of the 
Tp' ligand may further destabilize the already weak 0 - 0 bond 
in the peroxide intermediate,20 leading to bond homolysis. The 
resultant cobalt oxo complex is expected to display high re
activity.21 Its ability to abstract hydrogen atoms suggests a 
description as Tp'Co"-0', i.e., an oxygen atom radical bound to 
a metal atom or oxide monoanion (O-). We note that such species 
are thought to be important in the oxidative coupling of methane 
over metal oxides at elevated temperatures.22 Efforts to modify 
our system to direct the attack of the oxygen atom at external 
substrates rather than the ligand are currently under way. 
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(f) Otsuka, K.; Jinno, K. lnorg. Chim. Acta 1986, 121, 237. (g) Otsuka, K.; 
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MoCl3(THF)3 is extensively used for the synthesis of molyb
denum complexes in the III and lower oxidation states.1-5 Several 
improved preparation procedures6"8 have been subsequently 
published after the original report.9 However, its structural nature 

f Dedicated to Prof. Fausto Calderazzo on the occasion of his 60th birthday. 
(1) (a) Chatt, J.; Pearman, A. J.; Richards, R. L. Nature 1975, 235, 39. 

(b) Anker, M. W.; Chatt, J.; Leigh, G. J.; Wedd, A. G. J. Chem. Soc, Dalton 
Trans. 1975, 2639. (c) Chatt, J.; Pearman, A. J.; Richards, R. L. J. Chem. 
Soc, Dalton Trans. 1977, 1852. (d) Chatt, J. In Molybdenum Chemistry of 
Biological Significance; Plenum Press: New York, 1980; pp 241-254. 

(2) (a) Atwood, J. L.; Hunter, W. E.; Carmona-Guzman, E.; Wilkinson, 
G. J. Chem. Soc, Dalton Trans. 1980, 467. (b) Carmona, E.; Marin, J. M.; 
Poveda, M. L.; Atwood, J. L.; Rogers, R. D. J. Am. Chem. Soc. 1983, 105, 
3014. (c) Carmona, E.; Galindo, A.; Sanchez, L.; Nielson, A. J.; Wilkinson, 
G. Polyhedron 1984, 3, 347. 
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Table I. Assignment of Paramagnetic 1H Nuclear Magnetic Resonance 6 Values to Structures I - I V 

K a ) I (/3) 11(a) H (/3) III (a) IH (ft IV (a) IV (/3) 

X = Cl 

Br 

65.7 (2) 
56.2(1) 
72.2 (2) 
57.3(1) 

8.2 (2) 
6.1 (D 
9.5 (2) 
6.3(1) 

25.0 
17.9 
ca. 69 
ca. 51 

3.7 
3.4 
? 
0 

6.73 (2) 
6.49 (1) 
7.21 (2) 
6.62 (1) 

2.34 

2.44 

6.2-6.0 

7.2-6.6 

2.34 

2.44 

"See text for structures. Numbers in parentheses within each class are relative intensities. 

has never been fully addressed, probably because of its insolubility 
in most solvents and its paramagnetism.27 Recently, multigram-
scale preparations of the analogous MoX3(THF)3 (X = Br, I) 
compounds have appeared.10,1' A single-crystal structural study 
of the iodide derivative shows an octahedral meridional ar
rangement of the ligands."'27 Structural studies of other MoX3L3 

derivatives (X = Cl, Br, I; L = two-electron neutral donor) are 
limited to those few instances where single crystals suitable for 
X-ray diffraction have been obtained.3b'5'10b'12 NMR investigations 
have not been reported, and EPR studies are difficult.13 

We have discovered that octahedral Mo(III) complexes con
taining phosphine ligands exhibit relatively sharp, paramagnetically 
shifted 1H NMR spectra, which allow for the first time an as
sessment of their structure in solution.™ Paramagnetic NMR15 

studies of mononuclear octahedral d3 systems are limited to a few 
compounds of chromium(III) and vanadium(II) and one com
pound of tungsten(III).16 We have utilized this technique to 
investigate the nature of the tris(tetrahydrofuran) adducts of 
molybdenum(III) halides and have found an unexpectedly complex 
behavior. This communication reports the first paramagnetic 1H 
NMR study of mononuclear molybdenum(III) coordination 
compounds, detailing the previously unknown chemical nature 
and behavior in solution of MoX3(THF)3 (X = Cl, Br), and the 
results of a preliminary kinetic investigation of their decomposition. 

The 1H NMR spectrum of a CD2Cl2 solution of crystalline 
MoCl3(THF)3 changes with time, and the initial pale purple 
solution deepens over time to a dark purple. A similar behavior 
was observed for the corresponding tribromide compound, where 
the color changes from orange to dark purple. The triiodide 
compound is not soluble enough in CD2Cl2 for an NMR study 
to be carried out, and the only resonances we could identify were 
those of free THF. The NMR peaks can be assigned to the 
compounds whose structures are illustrated in I-IV as shown in 
Table I. Free THF has resonances at S 3.9 for the a-H and at 

(9) Westland, A. D.; Muriithi, N. Inorg. Chem. 1972, / / , 2971. 
(10) (a) Owens, B. E.; PoIi, R. Polyhedron 1989, 8, 545. (b) Owens, B. 

E.; PoIi, R.; Rheingold, A. L. Inorg. Chem. 1989, 28, 1456. 
(11) Cotton, F. A.; PoIi, R. Inorg. Chem. 1987, 26, 1514. 
(12) (a) Brencic, J. V. Z. Anorg. AUg. Chem. 1974, 403, 218. (b) Brencic, 

J. V.; Leban, I. Z. Anorg. AlIg. Chem. 1978, 445, 251. (c) Brencic, J. V.; 
Leban, 1, Z. Anorg. AIIg. Chem. 1980, 465, 173. (d) Brencic, J. V.; Leban, 
I.; Slokar, M. Acta Crystallogr. 1980, B36, 698. (e) Brencic, J. V.; Leban, 
I. Acta Crystallogr. 1982, B38, 1292. (!) VoIp, K.; Willing, W.; Muller, U.; 
Dehnicke, K. Z. Naturforsch. 1986, 41B, 1196. 

(13) (a) Jarrett, H. S. J. Chem. Phys. 1957, 27, 1298. (b) Mitchell, P. 
C. H.; Scarle, R. D. / . Chem. Soc, Dalton Trans. 1975, 110. (c) Averill, B. 
A.; Orme-Johnson, W. H. Inorg. Chem. 1980, 19, 1702. 

(14) PoIi, R.; Mui, H. D., to be published. 
(15) (a) La Mar, G. N.; Horrocks, W. DeW., Jr.; Holm, R. H. NMR of 

Paramagnetic Molecules; Academic: New York, 1973. (b) Bertini, I.; Lu-
chinat, C. NMR of Paramagnetic Molecules in Biological Systems; Benja-
min/Cummings: Menlo Park, CA, 1986. (c) Orrell, K. G. Nucl. Magn. 
Reson. 1983, 12, 274; 1985, 14, 318; 1987, 16, 376; 1989, 18, 369 and ref
erences therein. 

(16) Cr(IIl): (a) Wheeler, W. D.; Kaizaki, S.; Legg, J. 1. Inorg. Chem 
1982, 21, 3248. (b) Kapoor, R.; Sharma, R. Z. Naturforsch. 1983, 38b, 42 
(c) Kohler, F. H.; de Cao, R.; Ackermann, K.; Sedlmair, J. Z. Naturforsch 
1983, 38b, 1406. (d) Broderick, W. E.; Legg, J. I. Inorg. Chem. 1985, 24. 
3724. (e) Kaizaki, S.; Byakuno, M.; Hayashi, M.; Legg, J. I.; Umakoshi, K.: 
Ooi, S. Inorg. Chem. 1987, 26, 2395. (f) Ukwueze, A. C; Emokpae, T. A 
Inorg. Chim. Acta 1987, 133, 13. (g) Richeson, D. S.; Mitchell, J. F. 
Theopold, K. H. J. Am. Chem. Soc. 1987, 109, 5868. (h) Thomas, B. J. 
Mitchell, J. F.; Theopold, K. H.; Leary, J. A. J. Organomet. Chem. 1988, 348, 
333. (i) Thomas, B. J.; Theopold, K. H. J. Am. Chem. Soc. 1988, 110, 5902 
(j) Kaizaki, S.; Hayashi, M. J. Chem. Soc, Dalton Trans. 1989, 1947. V(II) 
(k) Kohler, F. H. J. Organomet. Chem. 1976, 110, 235. (1) Nieman, J. 
Teuben, J. H. Organometallics 1986, 5, 1149. (m) Hessen, B.; Lemmen, T, 
H.; Luttikhedde, H. J. G.; Teuben, J. H.; Petersen, J. L.; Huffman, J. C 
Jagner, S.; Caulton, K. G. Organometallics 1987, 6, 2354. W(III): (n) Sharp, 
P. R.; Schrock, R. R. J. Am. Chem. Soc. 1980, 102, 1430. 

<5 2.0 for the fi-H atoms. In both cases (X = Cl, Br), the monomer 
resonances decrease in intensity with time. The edge-sharing 
bioctahedral dimer II is noticeable in the early part of the ex
periment. For X = Cl, it initially increases to a maximum of 19% 
of the total molybdenum concentration after ca. 6 min at 30 0C, 
but subsequently diappears. For X = Br, there is much less of 
compound II produced initially, and its decay is more rapid than 
for X = Cl. Compounds III and IV increase in concentration 
throughout the experiment, as does free THF. 

" - V - T MqT Mi J*= M4 MO 

I T* X X THF X * T 

1 ^ L+* 
-is. -I 

THF THF 

JHF 
X 

The assignments appear reasonable in view of the following. 
Higher paramagnetic shifts are expected for the mononuclear I 
(S = 3/2) than for II (for which metal-metal bonding or anti-
ferromagnetic coupling can lower the effective magnetic moment) 
than for III and IV (where the closer approach of the two metals 
can give rise to a stronger metal-metal interaction). The observed 
shifts indicate, however, that even III and IV have residual 
paramagneticity. This is consistent with the available data from 
the literature and from other unpublished work of ours: although 
several edge-sharing bioctahedral compounds have short metal-
metal separations (in the range 2.73-2.79 A) and are diamag-
netic,17"19 the recently reported20 Mo2Cl6(PEt3)4 compound exhibits 
a long metal-metal separation (3.730 (1) A) and a high magnetic 
moment. Concerning confacial bioctahedral compounds, the 
known [Mo2X7(PMe3)2]" ions (X = Cl,21 I22) show a slight 
paramagnetic shift for the PMe3 proton resonance, and we have 
observed similar shifts for the Mo2Cl6L3 neutral complexes (L 
= PEt3, PMe2Ph).14 The assignment of structure II to the 
edge-sharing bioctahedral dimer results primarily from the ob
servation of two resonances for the a protons. An all-axial or 
all-equatorial derivative should exhibit only one signal. Although 
we cannot exclude that a mixture of all-axial and all-equatorial 
isomers is present (in which case they must react at approximately 
the same rate), we favor the structural assignment shown in II 
on the bais of other known structures of edge-sharing bioctahedral 
derivatives of molybdenum20 and other metals.23'24 The a protons 
for the bromide analogue are much more paramagnetically shifted 
and indicate that II (X = Br) is almost as paramagnetic as I, 
whereas the metal-metal interaction in II (X = Cl) is substantial. 
The position of the /3-H resonances for II (X = Br) could not be 
identified because the compound never accumulates to a sufficient 

(17) Agaskar, P. A.; Cotton, F. A.; Dunbar, K. R.; Falvello, L. R.; O'
Connor, C. J. Inorg. Chem. 1987, 26, 4051. 

(18) Chakravarty, A. R.; Cotton, F. A.; Diebold, M. P.; Lewis, D. B.; Roth, 
W. J. J. Am. Chem. Soc. 1986, 108, 971. 

(19) Cotton, F. A.; Fanwick, P. E.; Fitch, J. W. Ill Inorg. Chem. 1978, 
17, 3254. 

(20) Mui, H. D.; PoIi, R. Inorg. Chem. 1989, 28, 3609. 
(21) Cotton, F. A.; Luck, R. L. Inorg. Chem. 1989, 28, 182. 
(22) Cotton, F. A.; PoIi, R. Inorg. Chem. 1987, 26, 3310. 
(23) Ta2Cl6(PMe3),,: Sattelberger, A. P.; Wilson, R. B„ Jr.; Huffman, J. 

C. Inorg. Chem. 1982, 21, 2392. Cr2Cl6(PEt3)4: Cotton, F. A.; Eglin, J. L.; 
Luck, R. L.; Son, K.-A. Inorg. Chem. In press. W2Cl6(PEt3),,: Chacon, S. 
T.; Chisholm, M. H.; Streib, W. E.; Van Der Sluys, W. Inorg. Chem. 1989, 
28, 6. W2CI6py4: Jackson, R. B.; Steib, W. E. Inorg. Chem. 1971, 10, 1760. 
Ru2Cl6(PBu3V Cotton, F. A.; Matusz, M.; Torralba, R. C. Inorg. Chem. 
1989, 28, 1516. 

(24) Exceptions to this rule are the all-equatorial Zr2Cl6L4 compounds. L 
= PBu3: Wengrovius, J. H.; Schrock, R. R.; Day, C. S. Inorg. Chem. 1981, 
20, 1844. L = PEt3, PMe2Ph: Cotton, F. A.; Diebold, M. P.; Kibala, P. A. 
Inorg. Chem. 1988, 27, 799. 
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extent and because these peaks probably overlap with the /3-H 
resonances of I and with the a-H resonances of III and IV. The 
stereoisomerism suggested for the confacial bioctahedral structure 
is analogous to that reported for the [Mo2X7(PMeJ)2]" (X = Cl, 
I) ions.21'22 

The following points are also worthy of note. There is no extra 
peak in the NMR spectrum that could be assigned to a mono
nuclear facial isomer. Therefore, the MoX3(THF)3 compounds 
are present in solution as meridional isomers exclusively. Inte
gration establishes that the amounts of free THF and THF of 
compounds III and IV that are produced are equivalent to each 
other and correspond to 1.5 mol per mole of MoCl3(THF)3 
consumed. However, extrapolation of the data to zero time shows 
that the starting materials were already contaminated by free THF 
(for X = Cl, Br) and face-sharing dimers (for X = Cl). 

An important point emerges from the latter observation. Most 
of the recommended procedures for the synthesis of MoCl3(THF)3 
involve the use of CH2Cl2 as solvent or cosolvent for the synthesis 
or separation procedure.lb'6,7 The product has been described 
before as orange, brownish-orange, pink, pinkish-purple, and even 
blue-purple.Ib'2c'6'7'9 We propose that these different colors are 
the result of variable amounts of dinuclear impurities. According 
to our study, the product can be expected to be a mixture of 
MoCl3(THF)3 and Mo2Cl6(THF)3, containing perhaps minor 
amounts of Mo2Cl6(THF)4 and free THF. Wedd and co-workerslb 

reported that MoCI3(THF)3 loses THF in benzene to afford a 
pinkish-red, diamagnetic solid, which they formulated as Mo3-
Cl9(THF)5 on the basis of analytical data. A subsequent inves
tigation by electronic spectroscopy suggested that association to 
Mo2Cl6(THF)3 occurs instead.25 The conversion of III and IV 
back to MoCl3(THF)3 in THF is very slow (less than 20% con
version over 48 h at room temperature). 

The above NMR data can be interpreted in terms of the 
two-step process illustrated in Scheme I. A preliminary kinetic 
analysis for the bromide system indicates a second-order decay 
of the monomer concentration, for a k value of 0.431 ± 0.005 M"' 
min~' at 30 0C. The data for the chloride system are less accurate, 

Scheme I 

2MoX3(THF)3 -^- Mo2X6(THF)4 + 2THF (1) 

Mo2X6(THF)4 — Mo2X6(THF)3 + THF (2) 

but the two halide systems take approximately the same time to 
transform to the final dinuclear product. More kinetic studies 
are planned for the near future. 

Similar equilibria might take place with different ligand systems. 
For instance, the acetonitrile derivatives MoCl3(MeCN)3-MeCN,8 

MoCl3(MeCN)3,' and Mo2Cl6(MeCN)3
26 have all been described. 

We are planning to reinvestigate these compounds as well as others 
and to study the monomer/dimer interconversion by paramagnetic 
1H NMR. 
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Molybdenum, tungsten, and rhenium are the three most active 
metals in classical olefin metathesis systems.1 Molybdenum(VI)2 

and tungsten(VI)3 alkylidene complexes of the type M-
(CHRO(NAr)(OR)2 (Ar = 2,6-C6H3-I-Pr2) have been shown to 
be well-behaved olefin metathesis catalysts with an activity that 
can be controlled through the choice of OR. Although several 
rhenium alkylidene complexes have been reported,'* none has shown 
any confirmable metathesis activity, even toward strained cyclic 
olefins such as norbornene. Since Re=CR" and M=NR" (M 
= Mo or W) can be regarded as isoelectronic units, plausible 
candidates as olefin metathesis catalysts are complexes of the type 
Re(CHR')(CR")(OR)2. We report here that such a complex in 
which OR = OCMe(CF3)2 is a well-behaved olefin metathesis 
catalyst. 

Treatment of orange Re(NAr')2(CH-r-Bu)(CH2-/-Bu) (1) (Ar' 
= 2,6-C6H3Me2)

1*0 with excess HCl in dimethoxyethane at O 0C 
affords [Re(C-/-Bu)(CH-f-Bu)(H2NAr')Cl2]2 (2, eq 1) in 80% 
yield.5 Two isomers of 2 are observed in solution. The structure 

Ar1NH2 Cl 
+ 3HCl-Ar1NH1Cl t-BuCV I ^ C L ^CH(I-Bu) 

Re(NArI2(CH-I-Bu)(CHj-I-Bu) 1 * R e ^ " ; R e ^ (1) 
j DMB. O 0C (t-Bu)HC«* I ^ C l I ^C-t-Bu 

Cl H2NAr' 

2 

of what we presume to be the major isomer has been determined 
by an X-ray study, details of which will be published in the full 
report. The structure is that shown in eq 1 in which the alkylidene 
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(5) A solution of Re(NAr')2(CH-f-Bu)(CH2-r-Bu) (4.64 g, 8.2 mmol) in 
dimethoxyethane (100 mL) was cooled to 0 0C and treated with HCl (590 
mL, 26 mmol). The orange solution immediately darkened, and a white 
precipitate formed. After stirring of the solution at 25 0C for 2.5 h, the solvent 
was removed in vacuo, leaving a beige powder, which was extracted away from 
insoluble Ar'NHjCl with benzene and filtered through a pad of Celite. The 
filtrate was then reduced to dryness in vacuo and washed with pentane, to yield 
a faintly orange powder (3.4 g, 80%): 1H NMR (C6D6) (major isomer) b 
14.49 (s, 2, C//-r-Bu), 6.7-6.5 (m, 6, H,„,), 6.7 and 6.3 (d, 2, NzY2), 2.37 and 
2.17 (s, 6, 2,6-C6H3AZe2), 1.39 and 1.01 (s, 18, CMe3);

 13C NMR (THF-^8, 
major isomer) 6 292.1 (C-I-Bu), 286.3 (CH-f-Bu, JCH = 130 Hz), 144.2 (C,„J, 
128.7 (Cmeta), 123.7 (C0n,,,,), 119.5 (C0 8J, 53.4 and 46.8 (CMe3), 31.5 and 
28.5(CAZe3). Anal. CaICdTOrC36H60Cl4N2Re2: C, 41.77; H, 5.84; N, 2.71. 
Found: C, 42.11; H, 6.00; N, 2.50. 
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