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The reaction of V0Cl3 with bulky biphenolic compounds (H2L) provides dark brown complexes of formula, 
[V(O)(L)CI]; X-ray diffraction studies revealed that the complex for which L = 2,2'-CH2(4-Me,6-BufC6H20)2 is 
monomeric in the solid state with approximate tetrahedral geometry about the V atom. 

Recently, vanadyl alkoxides and aryloxides have become the 
objects of increased study. Part of this activity stems from the 
discovery of vanadate-induced inhibition or stimulation of 
enzymes involved in phosphorylation. 1.2 In addition, these V 
complexes are of interest as catalysts for polymerization ,2 

oxidation2 and potential shape-selective transformations.3 
As part of our investigations aimed at controlling the 

nuclearity of earlier transition metal complexes by attenuating 
the steric size of the ancillary ligand set, we have prepared V V  
complexes of the type [V(O)(L)Cl], where H2L is either 
2,2'-CH2(4-Me,6-BufC6H20H)2 (H2ultra) or 2,2'-Me- 
C H ( ~ , ~ - B U ~ ~ C ~ H ~ O H ) ~  ( H ~ ~ s o ) .  Herein, we also report the 
molecular structure of the complex [V(O)(ultra)Cl] . t  

When VOC13 is added to a toluene solution of H2L under 
nitrogen at ambient temperature, the reaction mixture im- 
mediately turns deep purple. Upon heating under reflux 
overnight, HC1 is evolved and a dsep brown solution results, 
from which dark brown-black microcrystalline [V( O)(L)Cl] 
(L = ultra, la; L = iso, lb) could be obtained in 75430% 
isolated yield.$ The solution 1H and 13C NMR spectra of la  
and l b  exhibit a pattern of resonances consistent with the 
formation of a single [V(O)(L)Cl] isomer having C,y 
symmetry.$ The V=O stretch for l a  occurs at 1003 cm-1. 

The eight-membered chelate ring of l a  (Fig. 1) adopts a 
flattened boat conformation (Fig. 2), similar to that found in 
[Ti(ultra)X2] (X = CW or Me5), [V(ultra)Cl(thf)2] 2,6 and 
[ M ( ~ l t r a ) ( B H ~ ) ~ ]  [M = Ti, Zr(thf); thf = tetrahydrofuranl.7 
The 0x0 group of l a  occupies the coordination site in the 
partial cavity formed by the aryl rings, while the C1 ligand is 
synclinal to C(7) of the ring. The V(1)-0(3) and V(l)-Cl(l) 
bonds of la  are significantly shorter (ca. 0.10 and 0.09 A, 

-t Crystal data: ia,  C23H30C103V, triclinic, space group Pi, a = 
9.286(4), b = 9.745(3), c = 12.911(9) A, a = 93.89(4), (3 = 90.26(5), y 
= 95.16(3)", U = 1160.9(4) A3, Z = 2, D, = 1.26 g ~ m - ~ .  Structure 
solution and refinement based upon 1954 reflections with F, b 6.0 
a(F,) (Mo-Kar; h = 0.71073 A) converged at a conventional R factor 
of 0.0453. Atomic coordinates, bond lengths and angles, and thermal 
parameters have been deposited at the Cambridge Crystallographic 
Data Centre. 

$ Spectroscopic data: la ,  1H NMR (C6D6, rel. to Me4Si): 6 6.84 (br s, 
2H, Ph), 6.80 (br S,  2H, Ph), 4.78 (d, l H ,  CH2, 2JH.H 14.5 Hz), 3.22 
(d, l H ,  CH2, 2 J H - H  14.5 Hz), 2.01 (s, 6H, ArMe) and 1.40 (s, 18H, 
CMe,); I3C NMR (C6D6, rel. to Me4Si): 6 171.51, 140.43, 138.25, 
136.54, 128.87, 126.07, 35.44, 34.53, 30.43 and 21.25. 

lb,  'H NMR (C6D6): 6 7.51 (d, 2H, Ph), 7.26 (d, 2H, Ph), 5.25 (9, 
lH ,  CH), 1.46 (d, 3H, CHMe), 1.43 (s, 18H, CMe3) and 1.21 (s, 18H, 
CMe3). 13C NMR (C6D6): 6 170.45, 149.55, 143.87, 137.61, 121.98, 
121.51, 35.83, 35.10, 34.24, 31.36, 30.55 and 20.74. 

3a, lH NMR (C6D6): 6 7.06 (br d,  2H, Ph), 6.95 (br d ,  2H, Ph), 4.71 
(d, lH ,  ArzCH2, 2JH.H 14.1 Hz), 3.63 (d, lH ,  Ar2CH2, ' J H - H  14.1 Hz), 
3.24 (br s, vlI2 11.4 Hz, 3H, VCH2), 2.10 (s, 6H, ArMe), 1.48 (s, 18H, 
CMe3) and 0.35 (s, 9H, SiMe); 13C NMR(C6D6): 6 164.48, 138.10, 
134.05, 133.80, 128.84, 126.30, ca. 87.0 (v br, V-CH2), 35.31, 34.27, 
30.37, 21.19 and 1.00. 

lH ,  CH), 3.40 (br s, vlI2 8.5 Hz, 3H, VCH?), 1.74 (d, 3H, CHMe), 
1.52 (s, 18H, CMe3), 1.29 (s, 18H, CMe3) and 0.34 (s, 9H, SiMe); 13C 

89.0 (v br, V-CH2), 35.73,34.93,33.46,31.60,30.46,22.18 and0.99. 

3b, 'H NMR (C6D6): 6 7.69 (d, 2H, Ph), 7.32 (d, 2H, Ph), 5.26 (9, 

NMR (C6D6): 6 163.65, 146.88, 137.67, 137.36, 122.01, 121.49, C U .  

Satisfactory elemental analyses were obtained for la  and 3a. 

respectively) than those determined previously in 2.6 These 
results are in accord with the higher formal oxidation state in 
the present case (Vv for la  vs. VIII for 2). 

[V(O)(L)ClI 
la; L = ultra 
b; L = is0 

[V( ultra)Cl( thf),] 

[V(O)(L)(CH2SiMe3)] 
2 

3a; L = ultra 
b; L = is0 

ultra = 2,2'-CH2(4-Me ,6-ButC&0-> 
is0 = 2,2'-CH2( 4,6-B ut&H20-) 

Importantly, the crystal structure of l a  consists of discrete 
monomers;g there are no intermolecular contacts within 3 A. 
The geometry about the V atom is essentially tetrahedral with 
the angles of the inner coordination sphere varying from 
106.9(2) to 112.9(1)". The present results contrast sharply with 
those for previously determined structures of vanadium(v) 
0x0 alkoxo complexes. The compound [V(0)(OMe)3]9 is 
dimeric in the solid state, with the geometry about each V 
atom being approximately tetragonal pyramidal; in addition, a 
weak interaction occurs for each V atom with an alkoxide 
oxygen of a neighbouring dimer.9 The recently reportedlo 
[V(O)(Cl)(p-pina~olato)]~ is also dimeric with distorted trig- 
onal bipyramidal geometry about each V atom. For 
[V(0)(OCH2CH2C1)3] ,2 the ,environment at each V atom is 
approximately trigonal bipyramidal owing to intermolecular 
bonding interactions [2.261(2) A] between symmetry-related 

Fig. 1 ORTEP view of the structure of [V(O)(ultra)Cl] la with the 
atom-labelling scheme. Hydrogen atoms have been omitted for 
clarity. Selected bond lengths (A) and angles ("): V(l)-Cl( 1) 2.199(2); 
V(1)-O(1) 1.752(4); V(1)-0(2) 1.734(3); V(1)-0(3) 1.571(4); Cl(1)- 
V( 1)-O( 1) 112.9( 1); C1( 1)-V(1)-0(2) 110.6( 1); O( 1)-V( 1)-0(2) 
106.9(2); Cl(1)-V( 1)-0(3) 108.0(2); O(1)-V(1)-0(3) 109.7(2); 
0(2)-V(1)-0(3) 108.7(2); V(1)-O(1)-C(1) 141.8(3); V(1)-O(2)- 
C(13) 153.7(3). 
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Fig. 2 View of the conformation of the eight-membered ring of l a  

molecules of neighbouring unit cells.2 The monomeric tetra- 
hedral nature of la is probably attained because of the 
presence of the bulky But groups at the 6,6’-positions of the 
diphenolic chelate, which presumably precludes dimerization 
and intermolecular associations. The dimeric structure of 
[ V( 2 ,6-Me2C6H30)2( 4-MeC6H4N)C1], which contains 
sterically less demanding Me groups at the 2- and 6-positions 
of the phenolate ligands, further supports this hypothesis. 

The C1 ligand of complexes l a  and l b  can be metathesized 
readily with Me3SiCH2MgC1 in diethyl ether to provide the 
orange-brown organometallic complexes, [V(O)(L)(CH2- 
SiMe3)] 3a and 3b$ in 65-80% yields. Attempts to substitute 
the C1 group with MeMgI, MeLi and PhMgBr led to apparent 
reduction of the V centre. The 1H and 13C NMR spectra of 
complexes 3a and 3b clearly demonstrate the presence of the 
o-bonded CH2SiMe3 ligandll-15 and are otherwise similar to 
the spectra of l a  and lb ,  respectively.$ This suggests again 
that only one of two configurational isomers with C, symmetry 
is isolated in each instance. 
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