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Summary 

The Ta and Nh complexes M(Mes),X,, (Mes = Mesityl; X = Cl or Br; n = 1, 
2 or 3) and several derivatives can be prepared in high yield. They are consider- 
ably more stable than their phenyl.analogues. ‘H NMR data indicate that a 
mesityl ligand most likely occupies an equatorial site in a trigonal bipyramidal 
molecule but cannot rotate freely because its ortho methyl groups cannot pass 
by the axial chloride ligands. TaMes(CHzCMe3)X3 reacts with PMe, (= L) to 
give the known alkylidene complexes, Ta(CHCMes)L2X3, but TaMes(CH,)X, 
reacts with PMe, to give the benzylidene complexes, Ta(CHC6H5Me2)L2X3 (by 
y-abstraction from the mesityl ligand), instead of the hoped for analogous 
methylene complex. 

Introduction 

It is now well-known that complexes containing alkyl ligands which bear one 
or more P-hydrogen atoms are often unstable with respect to loss of a P-hydro- 
gen atom [I] _ Phenyl complexes (especially of early transition metals) fall into 
this class since an ortizo-hydrogen atom can be lost from one phenyl ligand to a 
second (or a different alkyl ligand as the case may be) to give benzyne complexes 
[2,3], the first stable mononuclear esample_of which has been isolated recently 
[4]_ This may be part of the reason why early transition metal phenyl com- 
plexes * are not nearly-as stable as benzyl, neopentyl, or trimethylsilylmetl~y1 _ 

* Dow Central Research Fellow. 1978-1980. 
** NATO Postdoctoral Fellow_ 

*** CamiUe and Henry Dreyfus Teacher-Scholar Grant Recipient. 1978; Address correspondence to 
this author. 

+ The list of relatively stable complexes includes MPhq (al = Ti, Zr, V). ZrPhZ(ether)Z. CrPh3Lx 
(x = 2 or 3). [TaPh6]; and CpZMPh2 (M = Ti, Zr); see Cl1 and references therein for these and 

other examples. 
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complexes [1,5]; for example, Ta(CH,CMe3)&12 is stable [l] while TaPh&& is 
not 161. 

A-m&ityl complex cannot decompose similarly *_ Therefore, it is perhaps not 
surprising to find that, although TaPh,C13 and TaPh&12 are thermally unstabIe 
[6], the analogous mesityl complexes are comparatively stable. In fact, all six 
members of the MMes,X,, class (M = Nb or Ta; X = Cl or Br; Mes = mesityl; 
n = 1, 2, or 3) can be prepared_ Mesityl complexes are of interest to us since a 
mesityl ligand could be the most desirable leaving group in our continuing 
attempts to prepare a methylene complex by a-hydrogen atom abstraction [ll] 
- a mesityl ligand is bulky (a crowded coordination sphere is required) and has 
no alternatively abstractable (Y or P-hydrogen atoms. Here we report the prepa- 
ration and properties of several mesityl complexes and the results of our initial 
attempts to induce a-hydrogen abstraction to give a methylene complex. 

Results and discussion 

Preparation and properties of mesityl complexes 
Slow addition of O-5 equivalents of ZnMesz to TaXs in pentane or toluene at 

room temperature gives 0.5 equivalents of ZnX, and red, crystalline TaiVIesX, 
in virtually quantitative yield (X = CI or Br). Adding a second 0.5 equivalents of 
ZnMes? to TaMesCI, (or 1-O equivalent of ZnMesz to TaCl,) in toluene gives the 
appropriate amount of ZnClz and orange TaMeszC13 in good yield. TaMes,Cl, 
can be prepared more straightforwardly by adding 2 equivalents of LiMes to 
TaC& in toluene at -40” C but reduction of Tav to TaIV (vide infra) limits the 
isolated yield of moderately soluble TaMes2C13 to - 10%. 

TaMes2C13 does not react further with ZnMesz in toluene at 25°C. We might 
attribute this to the steric bulk of the mesityl groups since Ta(CH2CMe3)&13 
does react with Zn(CH&‘Me& in toluene or.pentane; to give Ta(CH,CMe,),Ci,. 
TaMeszCl, does react with excess LiMes in toluene to give a good yieid of - 
canary yellow TaRtIes&& along with pentane-soluble black products_ TaMes3C12 
can be synthesized directly from TaC& and LiMes (5 equivalents) at -40” C in 
toluene but again the yield is low (-8% after several recrystallizations from an 
initially black mixture). Since pentane-soluble black products are also produced 
from TaMesCl,, TaMeszC13, or TaMes&& and Na/Hg in THF they are most 
likely reduced tantalum containing species; we did not try to identify them. 

The reaction of TaMes3C12 with LiMes has given only black (presumably 
reduction) products. Electron transfer must be favored over chloride substitution 
to give TaMes&l or TaMes+ In contrast, Ta(CH&Me,)&l and Ta(CH,CMe,), 
(OCMe3) are isolable and Ta( CH&Me& now seems possible (at least sterically) 
[12]_ The difference is that the neopentyl ligand can relieve crowding by open-. 
ing up the M-C,-C,, angle (usually to around 125” [13J4]), but the mesityl 
ligand can do nothing to alleviate steric problems except twist about the M-C 
bond. 

The corresponding Nb complexes can all be synthesized by similar methods. 
NbMesC1, is deep purple, NbMeslC13 is deep red, and NbMes&l, is orange. The 

* ~~~~~~~~ of early transition metal mesityl complexes are TibIes4 171, VM~S~THF~_,~ 181. 

CrMesZ(bipy)THF 191. and i%loMes~O~ ClOl. 
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TABLE 1 

IH NMR DATA FOR MESITYL COMPLEXES = 

H, M% Imp 

3.58 
3.64 

3.38 
3.43 

3.29 
3.35 

3.06 e 

7.09 8.09 

7.33 

7.15 8.08 
7.41 

7.09 8.01 
7.47 

7-24 7.76 
7.44 

TahIes<CH2Chle3)C13 f 2.93 7.10 7.68 
2.99 7.39 

l-c AG* 

(OK) (20.2 kcal/mol) 

303 14.8 

63 303 14.8 

101 273 13.0 

48 246 12.3 

69 284 14.0 

a Solvent = toMg_ ChemicaI shifts in units of 7 at the Iow temperature limit. b 6v(-T,) refers to the 
chemirzl shift difference betlveeri Wee and &I& at Tc (the coalescence temperature) as determined by 
plotting &IT, vs. T and estrapoIating to Tc_ All variable temperature spectra were run at 270 MHz. AG* = 
-RT h[kTc/hk,l where k, = (7r)(6v(-=Tc)/~2. c 

d Solvent = CDC13, rTaMe = 7.?9.E 
rH* = 6.36; rHk = 7.55: rCIvIe, = 8.74: see Fig. 1. 

The H, and HL, resonances are essentially coincident in this case. 
f We believe the neopentyl a-hydrogen atoms are magnetically equivalent; see text. Solvent = CDCI3. 
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Fig. 1. The variable temperature 270 MHz ‘H NMR spectrum of Tah1esZ(CHZC&Ie3)CI-, in C6DSCDJ 
(** is toIuene+ and * is TahIesZCl+ 
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The ‘H NMR spectra of TaMes(CH&Me&lI, and TaMesMeCl, are also tem- 
perature dependent with AG* for a similar fluxional process on the same order 
as those above (14.0 kcal mol-’ and 12.3 kcal mol-’ in CDC13, respectively; 

-Table 1). In TaMes(CH2CMe3)C13 the neopentyl Q( protons are apparently mag- 
neticdy equivalent, in contrast to their diastereotopic nature in TaMes2(CH2- 
CMe3)C12. We believe they are not a&dentally coincident since the chemical 
shift difference between I& and Hk in TaMesz(CHzCMe3)C12 is quite large (300 
Hz). 

Finally, the ‘H NMR spectra of the MMesX, and MMes,Clz complexes are 
not temperature dependent and show only single peaks for ortho methyl groups 
and meta protons. 

All the above observations can be explained readily if we make two assump- 
tions. First, the alkyl/halide complexes have trigonal bipyramidal structures 
analogous to their main group organometallic As and Sb cousins [16] in which 
halide ligands occupy the axial positions and any mesityl or other alkyl ligands 
occupy equatorial positions. There is some precedent for a mesityl ligand pre- 
ferring an equatorial site in a five-coordinate tantalum complex in the form of 
the recently reported structure of Ta( CHCMe&(PMe,),(mesityl) [17]. Secondly, 
we must make the reasonable assumption that the mesityl ligands cannot freely 
rotate about the M-mesityl bond in a structurally rigid complex of the above 
type due to interaction of their methyl groups with the axial halide ligands. 

In complexes of the type MMesRX,, then, the mesityl group must be able to 
lie in the equatorial plane. The neopentyl a-hydrogen atoms would therefore be 
equivalent, ortho methyl groups would be non-equivalent, and meta protons 
would be non-equivalent_ 

We propose that molecules of the type iMMes,RX, no longer contain an 
equatorial plane of-symmetry because the mesityl ligands also cannot rotate 
past each other and therefore are twisted in a propeller-like fashion. Apparently, 
rotation past each other is as restricted as rotation past the axial chloride ligands 
since the diastereotopic neopentyl a-hydrogen atoms appear to coalesce at 
roughly the same rate as the mesityl ligands’ ortho methyl groups. 

In MMesX, and MMes3X2 the ortho methyl groups are interconvertible by a 
Cz or C3 symmetry operation, respectively_ We cannot tell, of course, how the 
mesityl ligands(s) is (are) oriented in each but would predict it to lie in the 
equatorial plane in MMesX,, and the three to be turned about 45” to the pseudo 
equatorial plane in MMes3X2. In the latter the ortho methyl groups must be 
packed tightly together to form a “cage” about the metal. This can account for 
the stability of the MMes,Cl, species to air and water and toward substitution of 
a chloride by other anionic ligands. 

The process which interconverts ortho methyl groups (and meta protons) in 
an equatorial mesityl ligand may consist solely of rotation of the mesityl ligands 
about the M-mesityl bond without any alteration of the trigonal bipyramid 
itself. It seems more likely, however, that the axial chloride ligands bend back 
to form a tetragonal pyramidal molecule with a mesityl ligand, which now can 
rotate more freely, at the apical site. It does not seem likely, nor is it necessary, 
to postulate any further rearrangement; the chloride ligands simply bend back 
to again occupy apical sites in a trigonal bipyramidal molecule. One might 
expect this process to occur most easily in the least crowded molecules of a 
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given type_ This appears to be true. AG’ increases in the order TaMesMeCk 
(12.3) < TaMes(CH2CMe3)C13(14.0) < TaMes&1,(14.8). 

The formation of alkylidene complexes by hydrogen abstraction reactions 
Adding PMe3 to TaMesMeC13 in toluene yields a red adduct, TaMesMe(PMe&Cls. 

This adduct loses PMe, very readily in solution (by ‘H NMR; see Experimental 
Section) or in the solid state. Therefore, it could be characterized only by NMR 
methods. It is not stable in toluene. In 4 h at 45°C it is converted into a less 
soluble green product. This reaction proceeds much more rapidly and cleanly in 
dichloromethane and on replacing the chlorides with bromides, two effects 
which were fist noticed in bhe study of how Ta($-CSH5)(CH,CMe.&Xz decom- 
poses [llb]. 

The ‘H and _13C NlMR spectra of the green products clearly establish that they 
are not methylene complexes, but the substituted benzylidene complexes, V 
(Scheme 1; L = PMe,, y and z unknown)_ They are entirely analogous to the 
more thoroughly studied unsubstituted benzylidene and neopentylidene com- 
plexes of the type Ta(CHR)(PMe,),X, [18,19]. There are two isomers which 
interconvert by loss of PMe,. In the trans, mer isomer the alkylidene ligand’s 
13&-Ca-Cp plane contains the Cl-Ta-Cl axis. In the cis, mer isomer it contains 
the Cl-Ta-P axis. A complete description of the structure and dynamics of 
this class of complexes and the role of six and/or seven-coordination in their 
formation can be found elsewhere [19]. 

It should be noted that a mesityl ligand can be a leaving group since 
Ta( CHCMe3)(PlMe&X3 can be prepared by adding PMe3 to Ta(Mes)( CH2CMe3)X3 
(equation 1). (This reaction is entirely analogous to the preparation of Ta(CHR)- 

Ta(Mes)(CH,CMe,)X3 e Ta(CHCMe3)(PMe,),X, + mesitylene 

X=ClorBr 

(1) 

(PlMe&X3 from Ta(CH2R)2X3 and PMe3 (R = CMe,; Ph) [18,19 J_) Therefore, 
it wouId seem unlikely that the methyl group is converted into a methylene 
ligand at any point during the decomposition of TaMesMeX,(PMe,),. Yet the 
solvent and halide affect the rate for the y-abstraction reaction the same as they 
do an a-abstraction reaction [lib]_ Therefore, we believe the two processes are 
related _ 

One way of viewing both abstraction reactions is the following. A metal- 
alkyl bond cleaves homolytically and abstracts the nearest readily abstractable 
hydrogen atom; this must be essentially a concerted reaction in the most SUC- 

cessful abstraction reactions *_ If no suitable hydrogen atom source is nearby, 
the radical escapes the inner coordination sphere and the metal is thereby 
reduced. (This has so far been the norm in attempts to extend the phosphine 
induced c-hydrogen abstraction technique to Group IV metals, especially Ti 
1151.) Therefore, in the case being discussed here we propose that the methyl 
group abstracts a y-hydrogen atom more or less directly from the mesityl figand’s 

* It is interesting to compare this description with the Cossee mechanism for ethylene polymerization 
[20]_ Addition of ethylene is believed Co induce homolytic Ti-R bond cleavage but R- almost 
exclusively adds to ethylene to give TiCH-,CH2R. _ - 
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methyl group. The methyl hydrogen atom may be “activated” by- interactions 
of the C-H electrons with the electrophilic metal (II; Scheme 1) as a-hydrogen 

Me 

/ 
-CH, 

- 

(PO x = Cl) 

(Pb X = 81-l 

CH, 
/ 

Me 
Me 

LJJ 3TQ 
TH2 
\ 

Me Me 

cm (ISD 

SCHEME 1. Proposed mechanism for the formation of benzylidene complexes V. 

atoms are believed to be in certain cases [lib]. This “activation” may also play 
a role in discriminating between methyl or mesityl as a leaving group_ An 
a-hydrogen atom in a methyl ligand must therefore not be activated as readily 
(which is in accord with other findings [lla]) and/or the mesityl group is a 
poorer leaving group (based, perhaps, simply on relative Ta-R bond strengths)_ 
We do not believe a mesityl methyl C-H bond actually adds to the metal * 
since such an intermediate would formally contain “Tavl I”_ 

If the above arguments are correct, then a likely first intermediate is the 
metallacyclobutene complex, III. Rearrangement of III to V would be a type of 
e-abstraction reaction [lla] but one for which there is no precedent. However, 
one cannot entirely exclude the possibility that the “activated” mesityl methyl 
hydrogen atom is abstracted by the mesityl a-carbon atom to give IV. The benzyl 
ligand in IV should lose an a-hydrogen atom to the methyl ligand rather than 
vice versa **. Since we have so far seen no evidence that mesityl ligands rear- 
range to benzyl ligands, we think the former pathway is more reasonable. 

We conclude that abstracting an a-hydrogen atom from a neopentyl ligand is 
easier than abstracting a -y-hydrogen atom from a mesityl ligand, and each is 
much easier than abstracting an a-hydrogen atom from a methyl ligand. 

* This has been observed recently in an Ir’ mesityl compkx to give an Ir III benzometallacyclobutene/ 

hydride complex [Zl]. 
** In TN+-CjH5)(CH2Ph)(CH2Chle3)X2 [llbl. the better a-hydrogen donor is CHZCMe3. The 

complex loses primarily toluene to give Ta(115-C5Hj)(CHCMe3)-~~. 
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Experimental 

All reactions were performed under N2 in a Vacuum Atmospheres dry box or 
by Schlenk Techniques_ Solvents were dried and purified by standard procedures. 
TaCls(Cerac), Ta3rS(Cerac), mesitylbromide and AlMe were used as received. 
TlCp and NbCls were sublimed prior to use. LiCH&!Me3 [12], TaMe,Cl? C221, 
Ta(CH,CMe,)Cl, [lib], ZnClz(dioxane) [23], and PMe3 124-J were prepared as 
described in the literature_ 

(I) Preparation of LiMesityl and Zn(Mesityl), 
Mesityl bromide (50 g, 0.25 mol) and a hexane solution of butyllithium (2 M, 

125 cm3) were combined and refluxed for 24 h. The pale yellow LilMesityl was 
filtered off and washed with pentane (quantitative yield). Solid LiMesityl(17.34 
g, 140 mmol) was added slowly to a stirred suspension of ZnClz(dioxane) (15 g, 
70 mmol) in 300 cm3 of ether/toluene (l/l). The mixture was stirred for 1 h 
and the ether distilled off until and head temperature reached 110°C. The hot 
toluene solution was filtered and the residue washed with 2 X 150 cm3 of hot 
toluene. The wash and filtrate were combined, reduced in vacua to 50 cm3 
and 100 cm3 of pentane added. The suspension was cooled to -30°C for 2 h 
and the snow-like product filtered off. Yield 7.0 g (33%). ZnMes, is moderately 
soluble in benzene and toluene nearly insoluble in pentane and may be sublimed 
at 150°C (1 cc)_ 

‘H NMR (T, &D&I 3.16(s, 2, Hmeta), 7.61(s, 6, Meortho), 7.77(s, 3, Mepa,.=)_ 

(2) Preparation of TaMesX, 
(a) X = Ci. ZnMesrr (1.04 g, 3.42 mmol) was slowly added as a solid to a 

stirred suspension of TaC15(2.45 g, 6.84 mmol) in 50 cm3 pentane. The mixture 
was stirred for 2 h, ZnClz removed by filtration, and the solvent removed in 
vacua to yield 2.80 g (93%) of orange-red crystalline TaMesCl,. Found: C, 23.68, 
H, 2-59; Cl, 32.17, C9HllC14Ta Calcd.: C, 24.46; H, 2.51; Cl, 32.09. ‘H NMR 
(7, C6D6): 3.40(s, 2, Hmetn), 7.30(s, 6, Meortho), S.OO(s, 3, Mepa,& 13C NMR 
(ppm from TMS, CD,, ‘H gated dec ou p led): 231(s, C,), 145(s, CA), 138(s, Cp) 
130(d, J(CH) = 153 Hz, C,), 26(q, J(CH) = 127 Hz, Meoreho), 22(q, J(CH) = 
126 Hz, Mepar=)_ 

(b) X = Br. A procedure &-tually identical to that in 2(a) gave a similar yield 
of dark red crystalline TaMesBr+ Its ‘H NMR spectrum was essentially identical 
to that of TaMesCl,. 

(3) Preparation of TaMes? Cl, 
(a) From TaC& and ZnMesz. TaCls (6.45 g, 9 mmol) and ZnMes, (5.45 g, 9 

mmol) were mixed in 150 cm3 of toluene at room temperature and stirred for 
1 h_ ZnCl, was filtered off and the toluene removed in vacua to a volume of 
40 cm3_ An equivalent volume of pentane was added and the resulting cloudy 
solution was filtered_ Orange crystals were filtered off after standing for 2 days at 
-30” C. An additional quantity was likewise removed from the filtrate after 
reducing the volume to 20 cm3 of toluene. Total yield 6.83 g (74%). 

(b) From TaCIS and LiMesityl. Mesityllithium (2.52 g, 20 mmol) was added 
as a solid in 20 minutes to a stirred-suspension of 3.57 g (10 mmol) TaCls in 
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(7) Preparation of NbMes&I, 
ZnMes, (0.30 g) was added to 0.27 g of sublimed NbC& in 30 cm3 toiuene. 

Zn.Clz was filtered off after 1 h and 0.22 g LiMesityl was sIowly added as a solid 
at room temperature. The solution was filtered after 1 h and the toluene was 
removed from the filtrate in vacua. Pentane (20 cm3) was added and 50 mg 
(1.0% yield) of orange NbMes,Cl, isolated by filtration after standing the solution 
overnight at -30” C. 

‘HNMR (7, C6D6): 3.26(s, 2, Hmeta), 7.09(s, 6, Meortho), 7.84(s, 3, Mepa,). 

(8) Preparation of TaMesMeX3 (X = CZ, Br) 
(a) X = CL TaMe,C$ (1.63 g, 5.5 mmol) was stirred in pentane (150 cm3) 

with TaCI, (4.33 g, 12.1 mmol) for 20 min ZnMes, (2.5 g, 8.23 mmol) was 
slowly added as a solid with stirring. The solution was filtered after two hours, 
reduced in vacua to 20 cm3, and filtered yielding 4.4 g of orange crystals. Reduc- 
ing the filtrate to 10 cm3 and cooling to -30” C overnight yielded an additional 
1.2 g (81%). 

Found: C, 29.04, H. 3.48, C10HI&13Ta Calcd.: C, 28.49; H, 3.35. *H NMR 
(T, CD&): 3_08(s, 2, Hmeta), 7.28(s, 6, Me ortho), 7.76, 7.80(s, 3 each, TaMe 
and Me,,,,). 

(b) X =Br_ AlMe., (O-43 g, 6.08 mmol) in 20 cm3 pentane was added drop- 
wise to a stirred solution of TaMesBr, (3.5 g, 6.08 mmol) in 50 cm3 pentane. 
The orange solution was filtered and the volume reduced to 10 cm3 in vacua. 
Orange crystals (l-75 g) were isolated by filtration and washed with cold 
pentane to remove AIBrMez. The wash and filtrate were combined, reduced in 
volume to 5 cm3 and cooled to -30°C overnight, yielding (after washing) 0.67 g 
(Total 91%) 

The reaction should be worked-up immediately since black precipitates form 
slowly_ The ‘H NMR spectrum is virtually identical to that of the chloride. 

(3) Preparation of TaMes(CH,CMe,)CI, 
Solid ZnMes, (0.15 g, 0.5 mmol) was slowly added to a stirred solution of 

Ta(CH,CMe3)C14 (0.40 g, 1.0 mmol) in 10 cm3 pentane. The mixture was stirred 
for 1 h and filtered. The solvent was removed in vacua leaving 0.44 g (92%) of 
yellow TaMes( CH2CMe&13_ 

‘H NMR (7, CH,Cl,)r 3.10(s, 2, H meto), 6.90(s, 2, CH&Me& 7.4O(s, 6, Meort,zo), 
7.82(s, 3, Mepa,), 8.90(s, 9, CMe,). 

(10) Preparation of TaMes2(CH,CMe3)C& 
A solution of LiCH&Me3 (0.16 g) in 50 cm3 of toluene was added to a solu- 

tion of TaMes,Cl, (0.526 g) in 50 cm3 of toluene at -78°C. The mixture was 
warmed to 25”C, filtered and solvent removed in vacua. The residue was taken 
up in 50 cm3 of pentane, treated with activated charcoal and filtered_ Yellow 
TaMe+.(CH&Me&& (0.40 g, 70%) was filtered off after standing at -30°C 
overnight and identified by its ‘H NMR spectrum (see Table 1 and text)_ 

(11) Preparation of T&esMeX,(PMe,), (X = CZ, Br) 
(a) X = CL PMe3 (2 cm3, 20.9 mmol) in 5 cm3 pentane was added dropwise 

with stirring to a saturated solution of TaMesMeCl, (4.0 g, 9.5 mmol) in 25 cm3 
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pentane. The solution became red and cloudy and deposited a red oil which 
soon crystallized. The crystals (0.40 g) were f+iltered off. The filtrate slowly 
deposited more crystals (3.40 g) over a period of about 3 h. Another 0.84 g was 
obtained by cooling the filtrate to -30°C for 3 h (78% total yield). 

(b) X = Br. The procedure was identical to the above. Yield 64%. 
‘H NMR (7, CDCI,): 3.10(s, 2, Hmetn), 7.50(s, 6, Meortho), 7.85, 8.10(s, 3 each, 

Ta-Me and Me po,.a), 8_60(br s, 18, PMe,). Neither compound could be analyzed 
due to ready loss of PMe,. 

(12) Preparation of TaX3(CHC,H,Me,)(PMeJ2 by decomposition of 
TaMesMeX,(PMe,), 

(a) X = CL TaMesMeCl,(PMe,), (0.74 g, 1.29 mmol) was dissolved in 10 cm3 
of toluene and heated at 45°C for 5 h. The solution was filtered and the solvent 
removed in vacua to yield an oil. Trituration with pentane yielded 0.38 g of 
grey-green solid. This crude material was ca. 90% pure. The yield (-50%) was 
erratic and purification attempts were not always successful. The bromide 
derivative (see below) is much more tractable_ 

‘H NMR (7, CDCl3, 30°C): 3.20(s, 2, Krtho), 3_5O(s, 1, H,:,), 7_9O(s, 6, 
Memet=), 8.25(br s, 18, PMe,). 13C{lH} NMR (ppm, CDCL, 67.89 MHz, -40°C): 
Major isomer; 242(br s, C,), 142, 135, 131 and 129(s, Cphenyl), 21(s, Me,,,,t,), 
15(t, J(PC) = 13 Hz, PMe,). Minor isomer: 233(m, C,), 147 and 13O(s, Cphenvl), 
17(d, J(PC) = 29 Hz, PMe,), 12(d, J(PC) = 16 Hz, PMe;). Other resonances for 
the minor isomer were not located; some may overlap with analogous peaks of 
the major isomer. 

(b) X = Br. A red solution of TaMesMe(PMe3),Br, (0.60 g, 1.0 mmol) i.n 10 cm3 
of CHC13 was stood at 25°C for 16 h. The green solution was filtered and the 
solvent removed in vacua yielding green crystals of Ta( CHC,H,Me2)( PMe3)2Br3 
(97% yield). Green needles were obtained for analysis by cooling a saturated 
CHCl, solution to which one volume of pentane had been added to -30°C 
overnight. 

Found: C, 25.69; H, 4.02, C15H2aBr3P,Ta Calcd.: C, 26.04; H, 4.19. ‘HNMR 
(7, CDC13, 270 MHz, -50°C): Major isomer: 6.96(s, 2, HorLho), 6.69(s, 1, HP,,), 
6_63(br s, 1, H&), 2.20(s, 6, Me ortho), l.SO(t, 18, ‘J(PH) = 8.1 Hz, PMe,). Minor 
isomer: 6.90(s, 2, H ortho), 1_67(d, 9, ‘J(PH) = 7.7 Hz, PiMe’,). The other minor 
isomer peaks are buried or too small to identify. 13C NMR (ppm, CDCIB, ‘H 
gated decoupled, 67.89 MHz, -40°C): Major isomer: 239(d, J(CH) = 83 Hz, C,), 
142(s, CipsO), 135.1(s, Cm&, 131(d, J(CH) = 159 Hz, C,,,), 128(d, J(CH) = 
156 Hz, C ortho), 2ltq, J(CH) = 127 Hz, Me meta), 16(q, J(CH) = 131 Hz, PMe,). 
Minor isomer: 227(d, J(CH) = 70 Hz, C,). The other minor isomer peaks are 
not discernible in the gated spectrum. 

(13) Observation of Ta(CHCMe3)(PMe3)2C13 from TaMes(CH&Me,)CI, and 
PMe3 

A two fold excess of PMe, was added to an NMR sample of TaMes( CH2CMe3)- 
Cl, in C,H,. Upon standing overnight the 13C and ‘H NMR spectra showed only 
peaks corresponding to Ta(CHCMe,)(PMe&Cl, [lS,19] and mesitylene. 
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