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Summary

The interaction of Ybo with (CsHs FeCS H4 )zHg and [(OC)3Mn05H4] 2Hg
in THF resulted in the formation of ferrocenyl and cymantrenyl derivatives of
divalent ytterbium, Derivatives of the RLnl type may be obtained in low
yields from the basis of ferrocene (cymantrenyl) iodides and Yb® in THF.

The structures of the resulting compounds were characterized by 'H NMR
spectra.

Ferrocenyl (Fc) and cymantrenyl (Ctm) derivatives of ytterbium (R, Yb;
R = Fe, Ctm) were prepared by the reaction of the corresponding organomer-
cury compounds with Yb.

In the case of R = Fc, the reaction in THF and at 20°C proceeded very
slowly, affording only a 16% yield of Fc, Yb after 120 h of stirring. The reac-
tions of Yb® with Ctm,Hg was more facile, yielding 78% of the product after
5 h.

RHg + mY¥b® ——= RyYb : :
’ /| \
m = 4(5) @ co

In contrast to the ferroceny! derivative, dicymantrenylytterbium was isolated
in the form of a complex with a THF molecule.

Organic ytterbium salts of the RYbI type were prepared by oxidative addition
of the corresponding iodides. However, unlike the reaction of ytterbium with
iodobenzene [1] and iodo-C-carborane [2], the product yield did not exceed

0522-328X/84/$03.00 © 1984 Elsevier Sequoia S.A.



C36

17%. These compounds were then treated with trimethylchlorosilane and
acetyl (benzoyl) chloride without preliminary isolation. (The percentage yield
was estimated, as described in ref. 3, by the amount of RSiMe, and RCOR'
which formed.)

The structures of the symmetrical R, Yb compounds were confirmed by the
data obtained from elemental analysis and IR and 'H NMR spectra, whereas
the data for RLnlI were obtained from 'H NMR spectra only. The 'H NMR
spectral parameters for the diferrocenyl and dicymantrenyl derivatives of ytter-
bium, as well as those of the isostructural mercury derivatives, are presented
in Table 1.

TABLE 1

CHEMICAL SHIFTS AND COUPLING CONSTANTS FOR THE FERROCENYL AND CYMANTRENYL
DERIVATIVES OF MERCURY AND YTTERBIUM (SOLVENT C,D,0 REF. TO TMS)

Compound CsH, CgH, (ppm)  J('Hg—'H, ) J('"Yb—'H, )  (H—Hg)
(vpm) (Hz)
Hy Hg o [ o [

C,H,FeC,H, 4.266

[C4H,FeC,H,],Hg 4.292 4.487 4176 17 34 1.8
[C{H,FeC,H,],Yb 4.264 4.458 4.151 20 3e 1.9
C;H,FeC,H,I 4.270 4.482 4.298 2.2
CyH,FeC,H, Ybl 4.268 4.391 4.096 14 34 1.8
C4H Mn(CO), 4.951

[(OC),MnC,H,],Hg 5.226 4.916 19 as 2.1
[(0C),MnCH,],YB 5.167 4.797 12 34 2.0
(OC)sMnC, H,I 5.156 4.787 2.1
(0C);MnC, H, YbI 5163 4.794 10 32 1.8

As previously noted [4], the changes in the !H NMR chemical shifts of the
isostructural CsH;M fragment are essentially (and sometimes decisively) due to
the redistribution of electron density in the fragment under consideration.

The purpose of this work was to study the type of interaction between the
lanthanides, as well as mercury, and the cyclopentadienyl ring in the ferrocene
and cymantrene derivatives.

It appeared that during the passage from mercurial derivatives to isostruc-
tural ytterbium compounds, the 'H NMR chemical shifts did not undergo sub-
stantial changes, whereas such changes occurred in the cymantrene derivatives.

The upfield displacement of the NMR signals due to the proton in the
a-position in diferrocenyl- and dicymantrenylytterbium relative to the corre-
sponding signal in diferrocenyl- and dicymantrenyl-mercury is apparently due
to the weaker electron-withdrawing effect of the ytterbium atom compared with
the mercury atom (see Table 1).

The "H NMR spectra were recorded with a Bruker WP-200 SY spectrometer
(200.13 MHz) in C,D3O at ~35°C. The chemical shifts were measured relative
to TMS with a precision of +0.005 ppm, the accuracy of the measurement and
the constant coupling being + 1 Hz.
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