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Abstract 

The dimeric complex [Ti,{p-m-C,H,(CO,CH,CH,Ph),),Cl,], is, in the presence of activators, a 

good catalyst for olefin polymerization, its crystal structure has been determined by X-ray diffraction 

methods and refined by block-diagonal least-squares to R = 0.041 for 3027 independent non-zero 

reflections. The crystals are monoclinic, space group P2,/c with Z= 2, in a unit cell of dimensions: 

u = 13.145(9), h =10.816(8), c = 21.530(14) A, p =108.84(6)“. The crystals consist of dimers possessing a 

crystallographic symmetry centre and dichloromethane molecules. Titanium atoms are octahedrally 

coordinated by four chlorine atoms and two carbonyl oxygen atoms of two bis(2-phenylethyl) m-phtha- 
late in the cis position. Two ester ligands and two titanium atoms form a sixteen-membered ring. 

Introduction 

To understand the enhancement of the isospecific activity of aromatic esters with 
bulky substituents in the propylene polymerization process [l-6] the reactions of 
TiCl, with m-C,H,(CO,R), were studied. 

Here we present the crystal structure of the complex [Ti,[p-m-C6H,(C02CH2- 
CH,Ph),},Cl,] .2CH,Cl, (I) and compare it with that of the previously described 

dimeric compound [Ti2{ ~-m-C,H,(C0,Et)2}zCl,] (II) [7]. 

Experimental 

All reactions were carried out under nitrogen in dried solvents by Schlenk-tube 
techniques. Anhydrous TiCl, was of commercial grade. Bis(2-phenylethyl) m- 
phthalate was obtained by a standard procedure viz. reaction of isophthalic acid 
with 2-phenylethyl alcohol [8]. IR spectra were recorded on a Perkin-Elmer 180 
spectrometer. 

Di-p-[bis(2-phenylethyl) m-phthalate]octachlorodititanium(IV) bis(dichloromethane) 
To 1.65 cm3 of TiCl, (2.8 g; 15 mmol) was added 5.6 g (15 mmol) of m- 

C,H,(C0,CH,CH2Ph),. The mixture was stirred into 100 cm3 n-hexane under N,. 
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Table 2 

Principal interatomic distances (A), bond angles (“) and torsion angles (“) for [Ti2( p-m- 
C,H,(CO,CH,CH,Ph),),C1,]~2CH,CI, u 

Ti-Cl(l) 2.233(2) Ti-Cl(Z) 2.307(2) 
Ti-Cli3) 2.225(2) 
Ti-O(1) 2.085(3) 
Cc$>>-L:l~, LJ.222 h> 
CCQ-QQ> >.3M?I& 

0(3)-C(3) 1.48q6) 
CCJ>i>-Cl?, GQG$~I 
(s14>-cj2I,> 1.33+@> 
uJ2~~-cj2?> 1.3x@> 
($12?>-Lj23> 1,3XbjQ 
Q23)-CJ24> 1.379)?> 
(r/24)-C/Z>> ),3hb(9) 
(c/25)-CJ2@ 3.3%)?) 
C(26)-C(21) 1.380(9) 
cc@-CJII, 1.4%) b) 
C(ll)-C(16) 1.397(6) 
C(ll)-C(12) 1.396(6) 
C(12)-C(13) 1.387(7) 
C(7)-Cl(5) 1.731(10) 

Cl(l)-Ti-Cl(Z) 94.0(l) 
Cl(l)-Ti-Cl(4) 93.1(l) 
C1(2)-Ti-Cl(4) 167.9(l) 
O(l)-Ti-Cl(l) 174.2(2) 
O(l)-Ti-Cl(Z) 85.4(2) 
O(l)-Ti-Cl(4) 86.6(2) 
O(l)-Ti-Cl(3) 89.8(2) 
O(l)-Ti-O(2’) 83.2(2) 
Ti-0(1)-C(l) 164.3(4) 
C(l)-0(3)-C(3) 120.1(4) 
O(l)-C(l)-O(3) 123.2(5) 
0(1)-c(1)-c(11) 123.4(5) 
O(3)-C(l)-C(l1) 113.4(4) 
O(3)-C(3)-C(4) 106.5(5) 
C(3)-C(4)-C(21) 112.0(5) 
C(4)-C(21)-C(22) 119.9(5) 
C(4)-C(21)-C(26) 120.7(5) 
C(22)-C(21)-C(26) 119.3(6) 
C(21)-C(22)-C(23) 120.4(6) 
C(22)-C(23)-C(24) 120.1(6) 
C(23)-C(24)-C(25) 119.4(6) 
C(24)-C(25)-C(26) 120.7(7) 
C(25)-C(26)-C(21) 120.0(6) 
C(l)-C(ll)-C(12) 120.6(5) 
C(l)-C(ll)-C(16) 118.5(4) 
C(12)-C(ll)-C(16) 120.9(5) 
C(ll)-C(12)-C(13) 119.7(5) 
C(ll)-C(16)-C(15) 118.3(5) 

Ti-O(l)-C(l)-C(11) - 72.4(17) 
Ti-O(l)-C( 1)-O(3) 107.8(16) 
0(1)-c(1)-0(3)-c(3) - 1.9(7) 
C(l)-O(3)-C(3)-C(4) - 125.9(6) 
O(3)-C(3)-C(4)-C(21) - 179.q6) 

Ti-Cl(4) 
Ti-O(2’) 

Q-L>-CI?) 
QJ Sr>-tJIJ, 

0(4)-C(5) 
y>>-Cl Q 
QJ &M3>> 
Clr3?>-LJ32, 
932>-C)33j 
Cj3?>-C)34> 
C)34>-935) 
Cj3>)-CJ3@ 
C(36)-C(31) 
rj2>-cj,5> 
C(15)-C(16) 
C(l5)-C(14) 
C(14)-C(13) 
C(7)-Cl(6) 

2.302(2) 
2.131(4) 
1.22Qj b> 
1_3D?J b> 
1.477(6) 
1.5IBJ a> 
1.49-I.@> 
u+QQ> 
>,3??J91 
1.3b?J?> 
>.39nj9> 
3.3-@1Q> 
1.393(8) 
1.5D3j b> 
1.402(6) 
1.378(6) 
1.403(7) 
1.780(10) 

Cl(l)-Ti-Cl(3) 
C1(2)-Ti-Cl(3) 
C1(3)-Ti-Cl(4) 
0(2’)-Ti-Cl(3) 
0(2’)-Ti-Cl(Z) 
0(2’)-Ti-Cl(4) 
0(2’)-Ti-Cl(l) 
C1(5)-C(7)-Cl(6) 
Ti’-0(2)-C(2) 
C(2)-0(4)-C(5) 
O(2)-C(2)-O(4) 
O(2)-C(2)-C(15) 
O(4)-C(2)-C(15) 
O(4)-C(5)-C(6) 
C(5)-C(6)-C(31) 
C(6)-C(31)-C(32) 
C(6)-C(31)-C(36) 
C(32)-C(31)-C(36) 
C(31)-C(32)-C(33) 
C(32)-C(33)-C(34) 
C(33)-C(34)-C(35) 
C(34)-C(35)-C(36) 
C(35)-C(36)-C(31) 
C(2)-C(15)-C(14) 
C(2)-C(15)-C(16) 
C(14)-C(15)-C(16) 
C(l5)-C(14)-C(13) 
C(12)-C(13)-C(14) 

96.0(l) 
94.0(l) 
95.1(l) 

173.0(2) 
86.0(2) 
84.0(2) 
91.0(2) 

111.5(6) 
159.7(4) 
118.4(4) 
123.7(5) 
123.5(5) 
112.8(4) 
105.6(4) 
113.8(5) 
121.8(5) 
120.3(5) 
117.8(6) 
121.8(6) 
119.9(7) 
119.4(7) 
120.8(7) 
120.3(6) 
118.6(4) 
120.0(4) 
121.3(5) 
119.6(5) 
120.1(5) 

Ti’-O(2)-C(2)-C(15) - 52.8(16) 
Ti’-O(2)-C(2)-O(4) 128.7(17) 
O(2)-C(2)-0(4)-C(5) 1.7(8) 
C(2)-O(4)-C(5)-C(6) 170.9(7) 
O(4)-C(5)-C(6)-C(31) - 64.0(7) 

” Symmetry code: (i) 1 -x, - y, - 1. 



7% 

tahedron around the titanium atom. Each of the rn-C,,H,((‘O,(‘I-I,CH,Ph), ligands 
is coordinated to two titanium atoms via two carhon~l oxygen atoms, .4t first glance 
the main features of the compound (dimeric complex. octahedral titanium. isophth- 
alit acid phenyl rings parallel. sixteen-membered ring. etc..) are similar to the 

previously known complex iTi _(~-nz-C‘,H,(C‘(.),t.t)- i_,Cl,] (II) 171. Ihc corrcspond- 
ing dihedral angles Ti O( 1 ) C( l)-(‘(1 1) of’ ---72.4( 17)’ / I‘i ~O( 1) C(1 I) C‘(h) of 
--60.5(16)“] and Ti’~O(1) (‘(2)-C(15) of --52.X(Ib)” /I’~()( ?)- C‘(12)~~C‘(lO) c>f 

143.2(14)“], in I [II] and tht: angles Ti--0(1)--C(l) :md Ti iI C‘t.3) c~f 164.3(4) 
and 15’$.7(4)” in 1 [156.0(4) and 17?.9(4)“, in II] distinguish thcnc t\io compound. 

The titanium atorn is placed 2.085(i) and 2.131(4) A fra>m carix~nyi oxygen\ ()(~I) 
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