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Conversion of 6,6-Dimethylfulvene into 1 -1sopropenyl-1'-isopropyl- 
ferrocene by Cocondensation with Iron Vapour 

By PETER EILBRACHT,~* ERHARD HENKES,~ WALTER TOTZAUER,~ and ARMIN LANDERS~ 
(Slnstitut f u r  Organische Chenzie und Bicchemie, Technische Hochschule Darnzstadt, Petersenstr. 22, D-6100 
Darmstadt, and bInstitut f u r  Strahlenchemie im Max-Planck-Institut fur  Kohlenforschung, Stzftstr. 34-36, 

D-4430 MulheimlRuhr, Germany) 

Summary Cocondensation of dimethylfulvene with iron 
vapour yields solely 1-isopropenyl- 1 '-isopropylferrocene 
by intramolecular disproportionation. 

COCONDENSATION of 6,6-dimethylfulvene (1) with iron 
vapour has been reported as a direct route to the [Zlferro- 
cenophane (2).1 In our effort to use this method for the 
synthesis of other metallocenophanes we reinvestigated 
this conversion and observed contradictory results. 

Under the usual cocondensation conditions2 (static 
reactor, metal evaporation from a resistively heated 
alumina crucible, vacuum 10-4 to mmHg, liquid 
nitrogen cooling), iron vapour and (1) yielded as the sole 
isolable product the previously unknown 1-isopropenyl- 
1'4sopropylferrocene (4), isolated by column chromato- 
graphy on alumina [ca. 40% yield based on cocondensed 
metal, yellow oil, b.p. 60-70 "C at  0.1 mmHg; mass 
spectrum (electron impact, 70eV): m/e (rel. int.) 268 
(M+, 66Fe, 100%) and 253 (M+ -CH,, 20%); lH n.m.r. 
(CDC1,): 6 1.14 (d, J 7 Hz, 6H, CHMe,), 2-02 (m, 3H, 
=C.CMe), 2.57 (sept., J 7 Hz, lH, CHMe,), 3.93 (-t, 
J 1.5 Hz, 2H, isopropyl cp) (cp = cyclopentadienyl), 3.95 
(-t, J ,  1.5 Hz, 2H, isopropyl cp), 4.13 (-t, J 1.5 Hz, 
ZH, isopropenyl cp), 4.29 (-t, J 1-5 Hz, 2H, isopropenyl 
cp), 4-81 (m, lH, =CH), and 5.09 (m, lH, =CH)]. 

Neither in an experiment with neat (1) nor in dilution 
with hexane could the earlier1 reported products (2) or (3) 
be detected. Both systems have been synthesized by 
published methods3 v 4  and were clearly distinguished (t.1.c. 
and n.m.r.) from product (4). 
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The formation of (4) as the only product implicates an 
intramolecular hydrogen transfer from one fulvene unit to 
another within a preformed iron complex. This conclusion 
is supported by the following isotopic labelling experi- 
ments. (a) Cocondensation of iron with [2H6]dimethyl- 
fulvene (from [2H,]acetone and cyclopentadiene) diluted 
with hexane reveals hydrogen transfer from one iso- 
propylidene group to another and no hydrogen abstraction 
from the solvent or the cyclopentadiene ring of the substrate. 
(b) A 1 : 1 mixture of (1) and [2H6] (1) upon cocondensation 
with iron vapour yields only products stemming from 
intramolecular hydrogen and deuterium transfer, respec- 
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tively, from one fulvene unit to another Thus only vapour yields a nearly random mixture of disproportiona- 
[%Hio]-, [2H6]-, and [2Hl,]-(4) is formed and no random loss 
or introduction of hydrogen or deuterium respectively can We thank Prof Dr K Schaffner, Mulheim and the Max- 
be observed (from the mass spectrum) 

[2 41 hepta-4,6-diene) upon concondensation with iron (Recezved, 9th Aprzl 1980, Corn 366) 

tion and coupling products 5 
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