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Summary

Two new ligand exchange reactions (i and ii) at a chiral titanium center have
been studied:

Cp Cp Cp
. KNCS HBr
Ti(OPh)Cl —————— Ti(OPh)NCS — Ti(Br)NCs
Cp’ Cp’ Cp’
S
(Cp = Y~CgHg ; Cp' = 7~CH;Me-1CHMe,—2 or 3 ; OPh = —OCgHsMe,—2,6)

These two reactions are selective but only the second is stereospecific.
Reaction ii is shown to involve retentionat the titanium atom. By use of these re-
action, the first pairs of asymmetrical halidopseudohalido titanocene complexes
have been isolated, and their relative configurations are suggested.

In earlier work [1] we obtained dipseudohalido-organometallic titanocene
complexes with two different groups attached to a n-bonding cyclopentadienyl
ring. We also found that the pseudohalidoaryloxy derivaiives of Ti** are stereo-
stable [2]. In previous studies [3] of the dynamic stereochemistry of ligand
substitution reactions in the quasitetrahedral titanocene series, it was shown that
some processes involve racemisation (ETiCl—PivL =Ti—R;=TiOPh M =TiR;
=rict 2% =rioRr;=TirR 2% =Tic1), while others (=TiOR 2% =Tic1;
E’IiOPh,—}?—gl»ETiCl) occur with retention of the configuration at the titanium
atom. . : T ) C : -
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We have now established the dynamic stereochemistry of two new ligand ex-
change reactions:

=ricl ENS >TiNCS and>TioPh. £~ >Ti—Br

The different sequences obtained starting from the two isomeric dichlorides 1
or II (I: 1,2 substitution; II: 1,3 substitution [1]) are given in Scheme 1. The fol-
lowing symbols are used: LI’ or IL,II' are diastereoisomeric forms; a, « and 3 refer
to the ¢ ligand: a = OC;H;Me,-2,6; a = NCS; 8 = Br.
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For the two reactions i and ii, the main starting substrates are the two dia-
sterecisomers Iaq, I'ae or Ilaa, Il'ac which have central chirality on the metal
atom and a planar chirality.

In each case, the two pairs of diastereoisomers are obtained starting from the
corresponding dipseudohalido-complexes Iaa or Ilaa by reaction with phenoxy
sodium salt. These pairs of diastereoisomers have been separated by thin layer
chromatography (eluant benzene/hexane/ether: 6/4/0.3). This reaction is only
partially stereoselective. For instance, the transformation Ixa - Jax + I'ax gives
the two diastereoisomeric forms in the ratio Iaa/I'as: 60/40.

The characteristics of all the compounds are given in Table 1.

Reaction i: =Ticl X¥CS =1iNncs

The action of KNCS on the chloro derivatives Ia, I'a or Ila, II'a, obtained from
the dichlorotitanccene complexes I or II [4] is selective, but it is not sterco-
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TABLE 1

PHYSIqAL DATA OF THE COMPOUNDS I AND II (acx, of3)

Complexes M.p. IR v(C=N) 'H NMR (Solvant CDCl,, TMS as intemal reference)

¢o) (em™") c.u. @ cH.
5 5 3
. d

Tacr 148—150 2047 6.16()€ ()4 106@° (6)
1.16(d)

Taa 193—i94 2070 611 (59 07 (6)
1.24(d)

Hax 132 2058 6.12¢s) (5) 106@ (©)
1.13(d)

IFac 128 2070 6.12¢s) (5) 121@) (©)
1.22(d)

Iof 163 2040 6.51G6) (5) 1,18 (6)

r'aB 146 2038—2040  6.51(6) (5) L96@D (©)
1.15¢d)

Tog 103 2040 652() ) L13@ (6
1,26(d)

I of 122 2038 6.52(s) ) 113 (®)
1.26(d)

4 Unsubstituted cyclopentadienyl ring. b Methyl group of the isopropyl group. € s, singlet; d, doublet,
d Relative intensities of the signal.

specific. In each case, the two pseudohalido diastereoisomers were obtained, for
example Ia > Iaa(60 %) + I'aa(40%).

Moreover, under our experimental conditions (refluxing in acetone with an ex-
cess of KNCS), a partial epimerisation is observed for each pseudohahdo dia-
stereoisomer. _

Reaction ii: =TiOPh—— HBy =Ti—

The bromination of the x.omplexes Iaa, I'ac and Iae, IT'ax is wholly selective
and only the splitting of the Ti—O bond is observed. It is also stereospecific, only
one halidopseudohalido derivative being obtained:

Tac(or TTac) T25 » Tag(or Iag); I'ac (or I'aa) —2te T'ag(or I'af)

This reaction enables the isolation of the separate forms of the first pairs of
halidopseudohalido diastereoisomers of substituted titanocene complexes.

We suggest that in this reaction the breaking of the titanium—oxygen bond
proceeds with retention of the configuration at the titanium atom. This is pro-
posed by analogy with the retention which occurs in the substitution of an aryl-
oxy ligand by a chlorine atom [3a]. The proposal is in good agreement with the
NMR data. In particular there is an evident morphological analogy for the signals
of the methyl of the isopropyl groups between complexes lax and 1«8 on one
hand and complexes I'ac and I'a«f on the other: the diastereotopy of these
methyl groups increases for one type of diastereoisomer (I'ag, I'a¢8) and decreases
for the other (lax, Iaf).

These resulis, as well as the relative configurations of the complexes Ia and IIa
[4] and the systematic analogy of the NMR data between the complexes Ia and
Iax (or ITa and ITax), indicate the following relative configuration for the com-

pounds under discussion.
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Details will be given in the complete paper.
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