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SUMMARY

The acid—catalyied reaction of i,l'-bis(a-hydroxy-a-pheny]ethyl) ferrocene gave
several [4] ferrocenophanes including a peroxide derivative. Their structures have been
confirmed by spectrometric methods and from a study of their reaction behavior.

In a previous communication’, we reported that the acid-catalyzed reaction of
1,1"-bis(a-hydroxyisopropyl)ferrocene gave [4]ferrocenophanes by intramolecular
cyclization. The present communication describes the production of a peroxide derivative
and several other novel derivatives of [4]}ferrocenophane by treatment of 1,1"-bis(a-hydroxy-
a-phenylethyl)ferrocene (I) (m.p. 134—135°) with acid.

The products obtained by vigorous stirring of a benzene solution of (I) (1.000 g)
and 7NV HCI were separated into a fraction (241 mg) soluble in ethyl acetate, and an
insoluble crystalline product (II) (609 mg). Column chromatographic separation of the
soluble fraction gave three [4]ferrocenophanes [(III), 49 mg; (IV), 7 mg; and (V), 26 mg]
and 30 mg of unidentified prodacts

The IR (KBr) and 'H NMR spectra®** of compound (IV) (m.p. 174—174.5°)
possess characteristic ether bands at 960—1050 cm™ ' (5 peaks) and methylene signals of a
typical ABCD system at 5 2.0—2.9 ppm.

Reduction of (IV) with LiAlHq,Ale gave compound (VI) [m.p. 82.5—83°,

5 1.8—2.8 (6H,; m, CH,), 3.70 ppm (1H, m, CH)], which was identical to the product
obtained by reduction of compound (VII) with LiAlI‘L/AlCI3. The ferrocenophane (VII)

* For part XIII see ref. 5.
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All 'H NMR spectra were measured at 100 MHz in CDCI, unless otherwise stated.
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(m.p. 162.5—163°) was prepared by treating 6-phenyl-8-oxo[3]ferrocenophane (VIII)?
with diazomethane. The spectra of compound (V) (m.p. 168—169°) indicated OH bands
at 3505 and 3385 cm ', and a methylene signal at § 2.62 ppm (4H, s). Compound (1II)
(m.p. 220.5-221.5°) which had a vinyl proton signal at § 6.11 ppm (2H, s), was also
obtained by dehydration of the diol (V) with p-toluenesulfonic acid, and it was converted
into compound (IX) [m.p. 155—160°, a mixture of frans and cis isomers in a 2/1 ratio;
trans, 8 3.56 ppm (m, CH); and cis, 6§ 3.80 ppm (m, CH) in CS,] on catalytic reduction.
The molecular ion peak was apparent in the mass spectrum of each compound described
above.

The insoluble crystalline compound (II) [m.p. 164.5—-165.5°, 8 2.64 ppm (4H, 5)]
had a composition of C,¢H,20,Fe according to the elemental analysis and mass spectrum
[mfe: 422, M™; 406, (M—-0O)*; 394, (M—C,H,)*; 390, (M—0,)*; 388, (M~H,0,)*].
Treatment of (II) with alumina gave the ether (IV), a rearrangement product. It has been
reported® that the same rearrangement reaction occurred in the thermal decomposition of
9,10-epidioxyanthracene derivatives in alkylbenzene with formation of two ether bonds.
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‘ Furthermore (II) was converted into elther (V) ora 1/6 mixture of (VI) and (IX) on
.vlchbuuu W.lth L:.AH{‘; oL LiﬂH4[A.lbl3, u:bpc’.uvcxy The u:uun.uuu. }_JLUU.U»LI. \U\) Uu.p.

o 176—177°) consisted only of cis isomer in analogy with the products of the reductmn of |
,neromdes of anthracene3'? The reaction hehavior of ( 1) (Scheme) mggeqts that the
peroxide (II) is initially formed in the present acld-catalyzed reaction and that it 1s then

" converted into compounds (III)—-(V ).
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