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Summary

The reactiorn of CO with dicyclopentadienylhaloalkyltitanium(IV) o
derivatives, (7-Cs H;s ), TI(X)R, gives the acyl derivatives, (7-Cs Hs ), Ti(X)(COR );
with the corresponding benzyl compound the carbonylation is reversible.

Many reactions of importance in organometallic chemistry or homogeneous
catalysis, fall into the category of insertions [1]. In spite of considerable progress
in this field, especially in insertions into metal—alkyl bonds, only recently has an
example of insertion into a titanium—carbon bond been reported, that of
SO, [2]. Considerable interest centers around the insertions into titanium—
carbon o-bonds because of their relevance to polymerisation systems [3].

We report [4] here the carbonylation of dicyclopentadienylhaloalkyl-
titanium(IV), (7-CsH;s ), Ti(X)R (1), (R = CH;, CH,C¢Hs, X =Cl; R = C,H;, X =
Cl, 1) to give the corresponding dicyclopentadienylhaloacyltitanium{(IV), (7-CsHs ), -
Ti(X)(COR) (1), as represented in egn. 1. This reaction oerrs a synthetlc route -

TT'CS H5 ~ /R ) TT‘Cis H5 ~ /COR ’ . ;
: _—Ti - +CO —~ /Tl : - (1)
7-CsH; X 7-CsH; X
o @

- to acyl derivatives (II) in addition to those involving the oxidative additions of
acyl halides and alkyl iodides to (#-CsHs ), Ti(CO), [5]. :

: ‘The reactions of type (1) were carried out during two days in heptane or’ )
toluene solutions under CO at room temperature The acyl derivatives (I1): were L
‘obtained (ylelds > 50%) as mlcrocrystallme yellow or yellow-orange solids;” '
insoluble in hydrocarbons but soluble in CHCl; or other polar solvents, such as
tetrahydrofuran. Satisfactory- elemental analyses were found in all cases. The -~
compounds constltute anew class of organometalhc denvatlves of tltamum(IV) '
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with some unusua] propertles, such as high thermal and oxidative stability. The
CcO stretchlng values (Table 1) are rather lower than those usually fotind for acyl-
metal complexes of transition metals. Molecular weight determinations in CHCl,
(found 228, caled. 256.5 for R = CHj, X =TI; found 271, caled. 270.5 forR =
C,Hs, X = Cl) exclude a dimeric formula, and the low ¥(CO) frequencies may
" arise from intramolecular mteractlon between the metal and the acyl group, as in
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Reactlon_{ probably mvolves an mtermedlate (C), analogous to [(n-CsH; )2T1-
(CaHs)ax [6] (eqn 2).
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x The result of carbonylatlon of the dlcyclopentadlenyldlbenzyltltamum, e
: (TT-Cs Hs )2 Tl(CHz bsHs )2 )’ Whl h glves (Tf‘Cs H5 )2T1(CO )2 and (CGHS CH: )2 CO Was
o prevmusly attnbuted to the mstabxhty ofa complex in whzch an acyl and an ‘
: j_alkyl group are bound to the,same metal atom [7] b L
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Support for this interpretation comes from formatlon of the acyl complexes (II\
in reaction 1 and from the observation that complex III reacts with CH;MgCl

- under an atmosphere of CO (see eqn. 3) to give: good yields: of (1r-Cs Hs )z T1(C0)2 .
and (CH;), CO. ‘ :

O
I :
TT-CsHs CCH3 co TT'CsHs CcO : ‘
\‘Ti< + CH3;MgCl —— S + (CH,;),CO + .
7T~Cs Hs/ Ci . ﬂ"CS HS/ \CO ’
(m) | - | . MgCL @)

It is noteworthy that for R = CH; C¢H; (IV), reaction 1 offers the only
available route to (7-CsH; ), Ti(COCH, CcH;)C1 (V), since oxidative addition of
C¢HsCH, Cl or C¢H;CH, COCI to (7-CsHs ), Ti(CO), gives (n-C5H;), TiCl, as the

“main product. The benzyl derivative is the only alkyl—titanium compound which
is carbonylated reversibly. (V) can be obtained quantitatively at 20°C in heptane,
in which it is only slightly soluble, and can be reconverted almost completely to
the starting benzyl compound by heating the heptane suspension at 40°C for-

30 minutes. The interconversion {IV) = (V') can be observed by NMR spectral
(CDCl3) or CO-absorption measurements.

Tf-Cs Hs \Tl/Cﬂz CGHS . CO ] Lls ns \Tl/COCHz Cﬁ Hs
CsHs—  ~al ' CsHe > Cl
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