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Surmary

Reactions of the diorganolanthanoids R2Yb (R = PhCC or CGFS) with aldehydes
(R'CHO) and ketones (R'2 CO) (R = Me or Ph) followed by hydrolysis generally
gives the alcohols RR’CH(OH) or RR'2COH, but, with benzophenone, reduction

giving benzopinacol either competes (R = PhCC) or is predominant (R = C6F5) .

Syntheses of several novel diorganolanthanoids by the transmetallation
reaction (1) (R = CcFgr M = Yb or Eu; R = p~HC_F, or PhCC, M = Yb) have been

reported [1-3],

RZHg+M+RM+Hg~lr (1)

2

but, apart from their extreme air and water sensitivity, little is known of
theilyr reactivity. We now report that in reactions of bis(pentafluorophenyl)-
and bis (phenvlethynyl)-vtterbium with some aldehydes and ketones, these re—
agents are effective carbanion sources and can also act as reducing agents.
Solutions of the diorganoytterbium compounds in tetrahydrofuran were
prepared by reaction (1), filtered to remove precipitated mercury, and treated
with the aldehydes or ketones (Table 1) for 16h at room temperature. After
hydrolysis with agueous ammonium chloride and extraction with chloroform, the
products (Table 1) were identified by g.l.c., g.c./m.s., t.l.c. and u.v.
spectroscopy, using authentic samples for comparison, or by spectroscopic
methods in the case of (PhCC)Ph2COH and [PhZC(OH)IZ. In most cases, an alcohol
was obtained [reaction (2), R = PhCC or CgFgi R’ = Me or Ph; R” = H, Me, or Phl.

H+
R,Yb + 2R'RCO — (RR'R"CO)sz —> RR'R’"COH (2)
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TABLE 1

REACTIONS OF DIORGANOLANTHANOIDS WITH CARBONYL COMPOUNDS

R2Yba Initial Reagents Carbonyl Product Yieldb
R Yb(mg at) R2Hg(mmol) Compound mmol (%)
PhCC 4.67 1.26 MeCHO 25 (PhCC) MeCH (OH) €3
phcc  4.47 1.28 Me,CO 2.4 (Phce) Me2C0Hc 34
PhCC 4.73 1.25 PhCHO 1.9 (PhCC) PhCH (OH) 71
PhCC 4.63 1.25 Ph,CO 2.5 (PhCC) Ph,COH 42
[Ph2C(OH)]2 14
CgFg 2.00 1.45 MeCHO 24 (CgF ) MeCH (OH) 57
CeFs 2.00 1.45 Me ,CO 1.9 (C6F5)Me2c0H 24
CeFs 2.00 1.49 PhCHO 1.5 (C4Fg) PhCH (OH) 43
CGFS 1.90 1.48 thco 1.3 [Ph2C(OH)]2 84

a . . .
Formed 'in situ' by reaction of the reagents (columns 2 and 3)
in tetrahydrofuran at room temperature [reaction (1)}].

b Yields of products, based on the initial mercurial, were
determined by g.l.c. analysis, except for (PhCC)Ph2COH
and [Ph,C(OH) 15, which were estimated by u.v. spectros-
copy after separation by t.l.c.

¢ Other products discussed in text.

However, benzopinacol was a significant product from reaction of bis(phenylethy-
nyl)ytterbium with benzophenone, and the major product from the corresponding re-
action of bis(pentafluorophenyl)ytterbium [reaction (3), R = PhCC or CGFS]'

+
IIT _
2Ph,CO + 2R2Yb —> (RZYb)Z[PhZC(O )]2 —> [Ph2C(°H)]2 (3)

Intermediate formation of the radical anion théo' is likely, and indeed a

blue colour similar to that of Na/PhZCO in tetrahydrofuran was observed on
treatment of (PhCC)sz with benzophenone. The behaviour of the organoytterbium
compounds in reaction (3) resembles that of ytterbium(II) iodide, which also
reduces benzophenone to benzopinacol (this work). It is surprising that
reduction products are not more prevalent in view of the reported reducing
capacity of ytterbium(II) towards organic substrates [4]. Moreover, the species

(RR'R"CO)ZYb formed [reaction (2)]1 by carbanion transfer are potential reducing
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agents in addition to the initial diorganoytterbium compounds. However, even
using an excess of acetaldehvde (Table 1), there is no evidence of reduction.
Similarly, no reduction was observed on reaction of (PhCC)sz with an excess

of dry acetone. Removal of the volatiles before hydrolysis revealed the presence
of some phenylacetylene, diacetone alcohol, and 4-methylpent—3-en-2-one. Proton-
ation of the organolanthanoid by the enol of acetone accounts for the formation
of phenylacetylene whilst the other products can be explained by a subseguent
aldol condensation and dehydration.

Thus, diorganoytterbium compounds are predominantly carbanion transfer
reagents in reactions with aldehydes and ketones, but they can act as reducing
agents. Their behaviour with the majority of substrates (Table 1) resembles that
of organolithium reagents, but the reaction of bis(pentafluorophenyl)ytterbium
with benzophenone contrasts with the formation of pentafluorophenyldiphenyl-

methanol in the corresponding reaction of pentafluorophenyllithium [5].
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