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Previous work in these laboratories has shown that bis(cyclopentadienyl)-
titanium(11r) complexes with bidentate chelate compounds can be formed readily
with both four-! and five2-membered chelate rings. An obvious extension to this work
is the synthesis of B-diketonate derivatives of titanium(tmr) in which the chelated
rings will be six-membered.

When a fourfold excess of acetylacetone was CH,
added to a vigorously stirred solution of cpaTiCl . o—c’ -
(ep = m-cyclopentadienyl) in air-free water, a deep \Ti/ "\\\CH )
blue air-sensitive precipitate was obtained, identified o \O.;,é/
from the data given below as (I), i.e. cpsTi(acac), N
formed as in equation (1). CHs
epeTiCl+acacH — cpaTi(acac)--HCl (1)

Pentane-2,4-dionatobis(cyclopentadienyl)titanium(mr) (I) is monomeric and
the magnetic moment is independent of temperature with one unpaired electron per
titanium atom (Table 1).

TaBiE 1
MAGNETIC PROPERTIES OF cpsTi(acac)
Ligand correction 152 x 10—¢ OGS units

T (°x) 108y et (B.M.) T (°x) 108y 3 pesr (B.M.)
287 1316 1-74 196 1960 1-76
263 1415 1-73 166 2288 1-75
2345 1632 1-76 136 2671 1-71
2025 1862 1-74

The yield of (I) is about 509,. The rest of the titanium is found in the red
aqueous filtrate from which the titanium(iv) compounds [cp2Ti(acac)]ClO4 and
[cpeTi(acac)]BF4 can be precipitated by addition of ClOs~ or BF4~ under air-free
conditions. These complexes are identical in every respect with those obtained from
acetylacetone and cpeTi(ClO4)s (or cpeTiCly) in water, and which were recently
characterized by Doyle and Tobias.3 '
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This oxidation to titanium(iv) could be brought about by protonation of
titanium(mr) species by the hydrochloric acid produced in the initial reaction.
Alternatively, oxidation by an electron-transfer process involving chloride (similar
to the oxidation of ferrocene to ferricenium ion; for a discussion seet) could occur.

Experimental

General

Al manipulations were carried out in a nitrogen-filled glove-box or in a stream of purified
argon.

Reaction of Acetylacetone with cpaTiCl

The cpsTiCly (10 g) was stirred overnight in air-free water (150 ml) with excess granulated
zine (10 g). The solution was filtered in a stream of argon to remove unchanged zinc and a small
amount of blue insoluble Ti{OH)s which is always formed. The deep blue filtrate* was vigorously
stirred with acetylacetone (18 ml, added in small portions) for 2 hr, giving a deep blue precipitate
(5:9 g) of cpeTi(acac) which was removed by filtration and washed several times with air-free
water. The product had m.p. 71° (dec.) (evacuated capillary) and sublimed readily at 100°/10-8 mm
(Found:t C,64-5; H, 6-2; Ti (sulphate ash), 17-4; mol. wt. 278.% Cale. for CysH17,0,Ti:
C,65-0; H,6-2; Ti, 17-3%; mol. wt. 277).

Spectral Data

The spectrum of cppTi(acac) was measured between 250 and 25000 cm~! in KBr disk
(to 4000 em~1) and tetrahydrofuran solution.

Infrared.—The main bands due to the acetylacetonato ligand are at 1583 (C=C str§),
1512 (C=0 str), and 1380 cm=1 (C=0 str), and clearly indicate that the ligand is bidentate. The
cyclopentadienyl groups absorb at 3090 (C-H str), 1430 (C=C str), 1015 (C-H deform), and
785 ecm~1 (C—H deform).

Visible spectrum.—This was run on a Cary 14 spectrophotometer; bands due to d—d
transitions were observed at 10260sh, 13040sh, 14560 (e 61), and 17240 ecm~1 (e 43). This is very
similar to the spectra of other bis(cyclopentadienyl)titanium(iir) compounds prepared and
examined in these laboratories.:2 The only effect of the acetylacetonato ligand is to raise the
frequency of the highest-energy d-d transition from 13000-14000 to 14560 cm-1,

Magnetic Susceptibility

Susceptibility was measured by the Gouy method in a sealed tube over the temperature
range 136-287°E. The moment is independent of temperature and close to the spin-only value
for a d! system.

*In organic solvents (tetrahydrofuran, methanol, Cl Cl
ete.) epeTiCls is reduced by zine to (II),5 but in, water the ion ./ N T (II)
cp2Tilll+ is present and can be precipitated by those anions P2 Tl\ /Zn\ / ' Pz
which do not have insoluble zinc derivatives. Ci Cl

T Analyses for C and H were carried out by the Australian Microanalytical Service,
Melbourne, on small pellets sealed in aluminium capsules of the type used in calorimetry.
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