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Letters to the Editor 

Synthesis of a zwitterionic metallocene of a new type by the reaction 
of the bis(trimethylsilyl)acetylene complex of titanocene 
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In recent years, ever increasing interest has been 
shown in the synthesis o f  zwitterionic eyclopentadienyl 
complexes o f  group V B  metals (see the reviewl); this is 
due to the fact that such bipolar complexes are promis- 
ing single-component catalysts for stereospecifie poly- 
merization o f  olefins. Syntheses o f  zwitterionic zircono- 
cene derivatives were the most successful along this line. 
For titanium and hafnium, only a few examples of  
zwitterionic metaUocenes o f  this type have been re- 
ported. In all the zwitterions synthesized, the metal 
atom occurs in the +4 oxidation state and has at least 
one c-bonded organic group. 

In the present communication,  we report on tlae 
synthesis and structure o f  a zwitterionic metallocene of  a 
new type, which is formed in the reaction o f  ihe 
bis( t r imethyls i lyl)acetylene complex  of  t i tanocene 
(rlS-CsHs)2Ti(Me3SiC2SiMe3)2,3 with an equimolar 
amount  o f  B(C6F5) 3 in toluene at 20 ~ in an Ar 
atmosphere. This reaction, accompanied by the dis- 
placement of  the acetylene ligand, involves electrophilic 
substitution of  a hydrogen atom in one Cp ring by a 

B(C6Fs) 3 group (Scheme 1) and  gives a zwitter- 
ionic complex o f  trivalent t i tanium, 015-CsHs){rl 5- 
[CsH4B(C6Fs)3I}Ti (1), which contains no organic radi- 
cals o-bonded to the metal. 

Complex 1 was obtained as dark blue paramagnetic 
crystals (m.p. 161--163 *C (decomp.)  in an Ar atmo- 
sphere) readily soluble in T H F  and  less soluble in tolu- 
ene. The solid complex is stable under Ar at 20 ~ but 
rapidly decomposes in the presence o f  atmospheric oxy- 
gen and moisture. The formation of  compound I is 
accompanied by evolution of  dihydrogen (0.11 moles per 
mole of  the initial acetylene complex).  The organic 
reaction products were found to contain bis(trimethyl- 
silyl)acetylene and 1,2-bis(trimetlaylsilyl)ethane in 4 : I 
ratio. 

The structure of  complex 1 (which crystallizes as a 
solvate with a toluene molecule) was established by 
X-ray diffraction analysis. T h e  crystals o f  I are 
monoclinic, space group P21/n, a = 10.216(3) A, b = 
14.813(6) A, c = 19.924(7) A, I ~ = 91.40(5) ~ , V = 
3014(2) A, 3, Z = 4, dcalc = i.721 g c m  -3. The structure 
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Scheme 1 
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was solved by the direct methods and refined in the 
anisotropic approximation to R = 0.0484 (4090 reflec- 
tiom and 469 parameters). 

It can be seen from Fig. 1 that complex 1 is a 
bis(cyclopentadienyl) derivative of Ti nl in which one 
hydrogen atom of the rI~-CsH5 ring is replaced by a 
B(C6F~) 3 group~ An interesting feature of the structure 
of I is the presence of coordination bonds between the 
ortho-fluorine atoms (F(I) and F(6)) of two CrF 5 sub- 
stituents and the positively charged titanium atom 
(Ti..-F(1), 2.248(2) A; Ti . . .F(6) ,  2.223(3) A). The 
coordination of  the F(1) and F(6) atoms with titanium 
results in the C(12)--F(I) and C(18)--F(6) bonds being 
longer (1.401(4) and 1.382(5) A) than other C--F bonds 
in molecule I (1.330--1.364 A, aver. 1.348 J~). The 
geometry of  the wedge-shaped sandwich in molecule 1 is 
not exceptional. The planes of  the substituted and un- 
substituted C 5 rings form a dihedral angle of 36.2*. The 
titanium atom and the C(12)--F(I) and C(18)--F(6) 
bonds coordinated to it (bond angles F(I)--Ti--F(6), 
74.0(1)*; T i - - F ( I ) - - C ( I  2), 139.7(2)*; and 
Ti--F(6)--C(I8),  139.9(2) ~ are arranged approximately 
in the bisecting plane of this dihedral angle. Despite the 
fact that two CrF5 groups are bound to titanium, the 
boron atom virtually does not deviate from the plane of 
the C 5 ring. The coordination at the boron atom is 
nearly tetrahedral. 

Electrophilic substitution of  a hydrogen atom 
in the ~ - C s H  ~ ring by a B(C~F5)3 �9 has 
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c(18) 

lqg. I. Molecular structure of complex 1. 

been observed previously 4 in a study of  the reac- 
tion of B(CrFs)3 with zireonacyclopentadiene metal- 

lacycle (r15 -CsH 5)~,r--C (Me)~C(Me)C(Meb~C(Me). How- 
ever, unlike complex 1, the zwitterionic metallocene 
(rls-CsHs){TIs-[CsH4B(C6Fs)31}Zr--C(Me)=C(Me) - 
C(Me)=CHMe formed in this case is a derivative of 
Zr TM and contains a o-bonded trimethylpentadienyl 
group. 
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