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Abstract: Lanthanide metals react with cyclooctatetraene in the presence of iodine to give
cyclooctatetraenyliodolanthanide complexes Lnl(C HB)(THF) (Ln = La, Ce, Pr, Nd, or Sm; n =
1, 2, or 3}, The monomeric nature of Cel C8H8)(TIUIF)3 (1b) is established by a single
crystal X-ray analysis. The mechanism of the formation of SmI(CSHS)(THF) (le) is discussed.
Although the chemistry of cyclopentadieny! complexes of lanthanide elements has been
extensively studied,1 a relatively small number of cyclooctatetraene (CSHS) derivatives has
2—4
d.

been reporte Cyclooctatetraenyllanthanide(lll) complexes have mostly been prepared by

the reaction of anhydrous halides of lanthanide elements with cyclooctatetraenyl dianion

followed by Soxhlet extraction. 3842

However, removal of by-products such as K[Ln(CBHS)Q]
formed in these procedures is often troublesome, We communicate here a convenient one-pot
synthesis of cyclooctatetraenyliodolanthanide complexes.

As shown in equation 1, various complexes of Ln(IIl) having the general formula
LnI(CSI—ls)(THF)n (1) (n = 1, 2, or 3) were synthesized in THF by the direct reaction of lan-
thanide metals with CSHS in the presence of a stoichiometric amount of iodine. For example,
a mixture of powdery cerium metal, C8H8, and iodine in THF was stirred at 50 °C for a period
of 48 h under argon atmosphere and then the reaction mixture was filtered through a pad of
Celite 545. The filtrate was concentrated to afford 1b as bright yellow plates in 85%

yield. Corresponding complexes of La, Pr, Nd, and Sm were similarly obtained in high

yields,
Iy
Ln{Metal) + CgHg ———=  Lnl(CgHg)(THF), (1)

THF
1a; Ln=Lla, n=3, 90%
1b; Ln=Ce, n=3, 85%
1c; Ln=Pr, n=3, 92%
1d; Ln=Nd, n=2, 83%

1e; Ln=Sm,n=1, 81%

Elemental analyses of the complexes established the stoichiometry of ligands and met-
als.® The structure of the diamagnetic complex la is determined based on elemental analysis

and 1H and Bc(!H} nm.r. spectra.”
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The monomeric piano stool structure of 1b was established by an X-ray crystal structure

determination. &

In contrast to the known dimeric complex [CeCl(CSHS)(THF)2]2 (2),48 1b is
monomeric and has no unusually short intermolecular nonbonded interactions, An ORTEP view
of 1b is shown in Figure 1. The cyclooctatetraene ligand is planar and is w-bonded to the
cerium atom. All the Ce—C and C—C bond lengths in cyclooctatetraenyl ligand are compara-
ble to those of complex 2. The cerium atom is coordinated by three THF molecules and can be
regarded as having formally a coordination number of 9 (CBHB dianion has five m-electron
pairs available for coordination). The cerium—iodine bend length of 3.300(1) A is a little

longer than those found in Ce[z(CSMeS)('I‘HF)g (3.273 and 3.227 &).7

Figure 1. An ORTEP drawing of complex 1b with numbering scheme. All hydrogen
atoms and carbons of disordered cyclooctatetraene are omitted for simplicity.
Selected bond distances and angles: Ce—I 3.299(1) 4&; Ce—01 2.583(7) 1&; Ce—02
2,555(7) AQx; Ce—03 2.640(7) A; Ce—CgHg 2.010 A I—Ce—CgHg 116.0°; Ol—Ce—
CgHg 134.2°; 02—Ce—CgHg 127.1°; 03—Ce—CgHyg 116.9°; 1-Ce~O01 73.5(2)°; I~
Ce—02 78.8(2)°; 1—Ce--03 127.0(2)°; 01—Ce-02 98.4(2)°; 01—Ce—-03 67.9(2)°;
02—Ce—03 72.6(2)°, where C8H8 is the centroid of cyclooctatetraenyl ligand.

Samarium metal also reacted easily with C8H8 in THF in the presence of catalytic amount
of iodine at 50 °C to afford polymeric [Sm(CSHS)(THF)]n {3a) as brown solid in high
: 8,9
yield,*

bium with CgHg in THF gave 3b as pink solid.!0

which does not dissolve in common organic solvents. Similar reaction of yitter-

Ln (Metal) + CgHg ————> [Ln(CgHg)(THF),I (2)

3a; Ln
3b; Ln

Sm,n=1, 81%
Yb, n=0, 93%
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Although details on the mechanism of the formation of 1 are to be further investigated,
control experiments showed that there are at least two possible routes to complex le, as
shown in Scheme 1. Samarium metal reacts easily with iodine in THF to afford Sm12,11 which
could then react with cyclooctatetraene to give le, During the present reaction some yellow
Smlq precipitated, but in the course of the reaction this species disappeared probably be-

11 0On the other hand, samarium re-

cause of further reaction with metallic Sm to give Smls.
acted directly with CSHS as shown in equation 2 to give polymeric 3a. Addition of a
stoichiometric amount of iodine to a suspension of 3a in THF rapidly gave rise to a purple

solution, from which complex le was obtained.

I CgHy

——— Sm|2

Sm — ——  SmI(CgH)(THF)
1e
C.H 1
2 e [SM(C4Hg)(THF)], —
3a
Scheme 1

The present method allows preparation of other ijodolanthanide—olefin complexes. Reac-
tion of samarium with (E,E)-1,4-diphenyl-1,3-butadiene (4) in the presence of a stoichio-
metric amount of iodine afforded Sml(l,4—dipheny1—1,3-butadiene)(THF)3 (5) in 66% yield as

deep red crystalline solid, 3,12

Sm(Metal) + @ NG @ _ SmI(PhCH=CHCH=CHPh)(THF),  (3)

THF

4 5

Chemical properties of these complexes and preparation of organolanthanide complexes
from these compounds are subjects of our present interest.
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