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Abstract

Complexes [Cp*Ti(NR,);] (Cp* = n°-CsMes; R=Me or Et) react with CO, to give the corresponding insertion products
[Cp ™ Ti(n-0,CNR,);] (R = Me (1), Et (2)). When solutions of 1-2 are exposed to wet air a hydrolytic process takes place and leads to
the formation of the [{Cp * Ti(n?-0,CNR,)},( u-0),] (R = Me (3), Et (4)). The molecular structure of 4 has been established by single

crystal X-ray analysis.
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Amido derivatives of the first transition metal groups
are good starting materials to study insertion of small
molecules into the metal-nitrogen bond [1] and it is
well known that insertion of CO, leads to get the
corresponding carbamate complexes [2). We recently
reported the synthesis and characterization of several
mono(pentamethylcyclopentadienyl) amido derivatives
of titanium(IV) [3] and now are studying the insertion
processes of CO, and isoelectronic molecules into the
Ti—N bond.

When toluene solutions of [Cp* Ti(NR,),] (R = Me
or Et) are exposed to CO, (=1 atm), insertion takes
place rapidly to give [Cp” Ti(n*-O,CNR,),] (R = Me
(1), Et (2)) [4] (See Scheme 1).

The IR spectra of complexes 1-2 show the character-
istic absorption of the bidentate 7°-0,CNR, moieties
[2], with very strong bands at 1559 and 1539 cm™!,
respectively. The 'H and " C-NMR spectra confirm the
insertion of CO, in all the Ti—-N bonds in the starting
materials.

If complexes 1-2 are exposed to wet air, hydrolysis
takes place in few minutes leading to the carbamate
products [{Cp* Ti(n?-0,CNR,)},( #-0),] (R = Me (3),
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Et (4)) [5]. (see Scheme 1). Both complexes still have
IR stretching vibrations for the 1°-0,CNR, groups, at
1574 and 1550 cm™', respectively. Another pair of
bands, at 682 and 639 cm™! for 3 and 672 and 615
cm ™! for 4, can be assigned to the non-linear Ti—O-Ti
bonding system [6]. Signals in the 'H and “C-NMR
spectra of complexes 3—4 are consistent with the pres-
ence of only one 7%-0,CNR, group on each titanium.
It is possible to suggest that two oxygen atoms bridge
two metal centres, consistent with the dimeric nature of
these complexes found by mass spectrometry.
Although various organometallic oxides containing
the Cp*Ti unit have been studied [7), only for

[Cp’ Ti(NR,),]
COZJ(
[Cp* Ti(n*0,CNR,);]
HZOJ' —CO,, ~HNR,

[{Cp ™ Ti(n?-0,CNR,)},( u-0),]

Scheme 1.



C20 P. Gémez-Sal et al. / Journal of Organometallic Chemistry 494 (1995) C19-C21

Fig. 1. orRTEP of compound 4 with 50% of probability

[{Cp* Ti(acac)O},] [8] has a (u-O), bridging system
been proposed, and compound 4 is the first to be
analyzed by X-ray diffraction [9]. Fig. 1 shows a
molecule of compound 4, and selected bond lengths and
angles are in Table 1. This complex contains two
Cp” Ti(n?-0,CNR,)O units related by a centre of sym-
metry, with a four-legged piano-stool configuration at
each titanium.

Table 1 .

Selected bond lengths [A] and angles [°] for 4

Ti(1)-0(1) 1.852(2) Ti(D-O(MA 1.844(2)
Ti(1)-0(11) 2.119(2) Ti(1)-0(12) 2.115(2)
o(11)-C(1) 1.273(3) 0(12)-C(1) 1.272(3)
N(D-C(1) 1.350(3) N(1)-C(2) 1.471(5)
N(1)-C(4) 1.431(5) C(2)-C(3) 1.475(6)
C(4)-C(5) 1.491(8) Ti(1)-Cp* (1) 2.064

Ti(1) - - - TI{1A
O(D-Ti(D-0(DA
O(1)-Ti(1)-0(12)

2.761(1)
83.30(7) O(12)-Ti(1)-0(1)A  88.88(7)
131.65(8) O(DA-Ti(1)-0(11) 130.16(7)

0(1)-Ti(1)-0(11) 88.00(7) O(12)-Ti(1)-0(11)  61.77(8)
Ti(1DA-O(1)-Ti(1)  96.70(7) C(1)-O(11)-Ti(1) 90.4(2)
C(1)-0(12)-Ti(1) 90.6(2) C(1)-N(1)-C(4) 120.5(3)
C(D)-N(1)-C(2) 120.1(3) C(4)-N(1)-C(2) 119.3(3)
0(12)-C(1)-0(11)  117.3(2) O(12)-C(1)-N(1)  121.1(3)
0(11)-C(1)-N(1) 121.6(3)  N(1)-C(2)-C(3) 113.5(4)
N(1)-C(4)-C(5) 113.2(4)  Cp*(D-Ti(1)-0(1) 115.9

Cp*(D-Ti(1)-0(11) 111.0
Cp* (D-Ti(D-O(DA 116.9

Symmetry transformations used to generate equivalent atoms: A—x
+1/2,~y+1/2,—z. Cp" is the centroid of the C;Me; ring.

Cp* (D-Ti(1)-0(12) 110.1

Bond lengths and angles in the Ti,{( u-O), core are in
the same range that those reported in the literature for
[{{n®-CsH,)(SiMe;);-1,2,4)TiCl},( u-0),]1 [6b],
[{Ti(acac),},( u-0),] [10a], K, [{TiO(cat),},] - 9H,0O
[10b], [{Cp"Ti(O)CI - CH,Cl,},1 [10c], [{Ti( u-
OXOC4H,-2,6Pr}),(NC,H ,-4NC,H,)},]1 [10d],
[{TiCI( p-OX12-crown-4)}, [ISbC1, 1, - 2CH,Cl, [10e].
The Ti—O(carbamate) bond lengths [2.119(2) and
2.115(2)A] are similar to that observed in [Ti-
(NMe,),(0,CNMe,), ] [2.115A(av)] [2b].
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