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(in the heterogeneous reaction mixtures) aggregates of lithium
cyclopropylcarboxide are involved in the formation of XVIII,
one unit of the aggregate serving to anchor it to the isopro-
pyllithium hexamer, another one providing a trans C—H bond
for lithiation.

Finally, we note that synthons containing nucleophilic
carbon are important tools of organic synthesis. The lithiation
of cyclopropylcarbinols—themselves valuable synthons owing
to the large number of ways in which they can be prepared and
subjected to further transformation2—holds promise of
providing a new kind of such species.2!-23
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Bis(borabenzene)iron. Nucleophilic and Electrophilic
Substitution in Borabenzene-Iron Complexes

Sir:
Metallocene (1) and bis(arene)-metal (2) systems are

among the most familiar organometallic compounds. Bis(bo-
rabenzene)-transition metal derivatives (3) are formally

¢ 9 @
> 0 0

—~ A~ ]

similar, since the borabenzene moiety behaves as a 6-w-electron
ligand.! Bis(1-substituted borabenzene)cobalt compounds were
first prepared by Herberich in 1970 via a ring expansion of
cobaltocene with boron halides.? Subsequently, it was found
that the reaction of alkali metal salts of 1-substituted bora-
benzene anions with appropriate metal halides gave 1-substi-
tuted borabenzene-metal derivatives.’* Although substantial
data are now available for |-substituted complexes,’ the parent
system M(CsBHg)> has not previously been prepared.® We
now report on bis(borabenzene)iron (4) prepared by a novel

route.
CH30CH, Fe, (cO) 9 =
| I —_— I l —_ Fe (CO) ,
; ;
Br OCH, OCH,
2 £

Q... QO
LiAlHy4
Fe €——— TFe
<O BH <O BOCH
4 8
N —

Addition of |-bromo-1,4-dihydroborabenzene? (5) to excess
dimethyl ether gave a nearly quantitative conversion into the
corresponding methoxyborane 6: '"H NMR7 62,49 (m, 2 H),
2.86 (s,3H),5.95(dt,J =12,1.5Hz,2H),6.90 (brd,J =12
Hz, 2H); "B NMR 6 38.1; mass spectra m/e 108. Heating 6
to 100 °C for 12 h with an excess of Fe;(CO)s gave the con-
jugated diene-Fe(CO); complex 7 as a very air-sensitive yellow
oi: 'THNMR 60.72(d,J = 17 Hz,exo Hg),8 1.20 (dd, J = 17,
6 Hz,endo He),* 1.94 (d,J = 9.5 Hz, H»),2.81 (dd,/ = 7,6
Hz, Hs), 3.25 (s, OCH3), 4.75(dd, J = 7, 5.5 Hz, Hy), 5.45
(dd, J = 9.5, 5.5 Hz, H3); '"B NMR § 38.8; mass spectra mi/e
248. In contrast to previously reported boradiene-metal
complexes, the lack of any change in the '!'B chemical shift
between 6 and 7 indicates there is no metal-boron bonding.3¢
Heating 7 to 165 °C for 12 h gave bis(1-methoxyboraben-
zene)iron (8). Alternatively, 8 was obtained in higher yield
directly from heating 6 with Fe2(CO)q at 165 °C. Bis(1-
methoxyborabenzene)iron (8) was obtained as a red oil: 'H
NMR 63.77 (s, OCH3),3.91 (d,J = 11 Hz, Hay), 4.38 (1, J
=7 Hz, Hy),4.89(dd,/ =7, 11 Hz, H;5); '"BNMR 6 23.6;
mass spectra m/e 270 (base peak, M* for C;:H;s''B,%Fe).

The B-OCH; group undergoes facile nucleophilic dis-
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placement when 8 is treated with strong bases. Thus, methyl-
lithium and 8 gave bis(1-methylborabenzene)iron in 87% yield.
Similarly, the reaction of 8 with LiAIH, gave 85% of the de-
sired 4. Bis(borabenzene)iron, obtained as red octahedral
crystals which sublimed at 165 °C, is readily characterized by
its mass spectra m/e 210 (base peak, M* for CjoH 2! B> Fe),
"B NMR 6 13.6 (d, Jgy = 129.4 Hz), and Ir (KBr) 2510
cm™! (BH). The '"H NMR spectrum shows a very closely
spaced pattern consisting of a six-proton multiplet centered
at 6 4.87 (His, Hs) and a four-proton multiplet at ¢ 4.63
(H-~4). The "B decoupled proton spectrum showed the B-H
resonance also at 6 4.63.

Crystals of 4 grown from toluene-heptane were subjected
to a preliminary X-ray diffraction study. They belonged to the
cubic crystal class, with a cell constant @ = 9.799 A. The data
were consistent with space group P,3. Since the measured
density of 1.47 g/cm? (caled 1.48 g/cm?) requires four mole-
cules of C1oH|2B,Fe in the unit cell, the molecules must lie at
special positions on threefold axes of the crystal. As the overall
point symmetry of bis(borabenzene)iron can be no higher than
C>y,, the boron and carbon atoms were not differentiated.
Further refinement seemed unwarranted.'® However, it is
particularly interesting to note that bis(borabenzene)iron is
isostructural with the isoelectronic bis(benzene)chro-
mium.!!

Attempts to metalate bis(borabenzene)iron with butyl-
lithium (ferrocene metalation conditions) gave only hydride
displacement to bis(1-butylborabenzene)iron. Although 4 is
ultimately destroyed by treatment with trifluoroacetic acid-d,
the reisolated bis(borabenzene)iron shows incorporation of up
to four a-D atoms: mass spectral envelope m/e 214-210; 'H
NMR diminished intensity at 6 4.63. Exchange at BH was
small since there was no strong B-D IR absorption.!? Thus,
bis(borabenzene)iron undergoes electrophilic aromatic sub-
stitution primarily at carbon () and nucleophilic substitution
at boron.
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7-Phenoxy-3,4-benzotropone:
Chemistry and Spectroscopy of an Isobenzotropone’

Sir:

Semiempirical molecular orbital calculations predict strong
stabilization by w-electron delocalization in 2,3-benzotropone
(1, 20.6 keal/mol) and 4,5-benzotropone (2, 18.7 kcal/mol).2
In sharp contrast, these calculations predict that 3,4-benzo-
tropone (3) will be only weakly stabilized (3.4 kcal/mol) by

selse

w-clectron delocalization.? These calculations also suggest that
the tropone moiety has a bond-alternate structure and con-
tributes little to the w-electron stabilization.? Examples of 1
and 2 have been known for some time.? Information on systems
related to 3is almost completely lacking. Bauld has provided
chemical trapping evidence for ortho quinoidal dibenzotro-
pones and has reported v¢o values for these intriguing mole-
cules,* and Yoshioka et al.5 have suggested 2-hydroxy-3,4-
benzotropone as an intermediate in a reaction. We report the
generation and chemical and spectroscopic characterization
of 7-phenoxy-3.,4-benzotropone, an isobenzotropone.

We have shown previously that irradiation of 2-phenoxy-
4,5-benzotropone (4) gives three rearranged dimers (5-7).6

PhQ CPh

0
hv
\X / ’ X
4 0ft
~ [ I N
= DPh #
13

I
Labeling studies with '80 labels in either the carbonyl group
or the phenoxy group show that an oxygen to oxygen phenyl
shift occurs in the formation of the dimers.” Irradiation of 4
in ethanol at =75 °C or at concentrations > 1072 M in ethanol
at room temperature gives a new dimer (8)® in addition to §
and 6.

Irradiation (<400 nm) of 4 in dilute ethanol solution at =78
°C produces a photostationary state involving 4 and a new
product identified as 7-phenoxy-3,4-benzotropone (9), by the
observations which follow. Irradiation (>400 nm) of the new
product regenerates 4. The ultraviolet spectrum of 9 shows
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