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Our inhmst in the norbornen-ond norbornodien-7-one syshmr I,2 inevitably led us to poy in- 

creased attention to their pmcursor viz., the cyclopentadienone system. The latter is in itself o richly 

documented topichand in that framework one also finds cyicopentodienone-metai- fl- complexes to have 

been quih extensively investigated.3 However, we could find no reports on corresponding btal- fl- 

complexes ond we took up the subiect for masons that will become obvious in subsequent publications. We 

pmsent hem our first results which provide a novel and convenient envy into oikoxycyclopentadienyl-iron- 

corbonyi complexes and alkoxy ferrocenes. Both classes of compounds are scarcely documented 4’5 and 

their chemistry all but unknown. 

When o pentane solution of cyclopentodienone diethylketoi6 and diiron enneocarbonyi was refluxd 

for two hours, four compounds were detected by tic and thme of them were isolated and characterized7 

Chromotogmphic separation on basic alumina provided Z,ZZ and finally the known cyclopentodienone iron- 

tricorbonyl ZZZ m.p. 112OC, (lit. 48 m.p. 112’C; identical ir absorptions). 

Thot ZZ and ZZZ were formed in o secondary process was sugges,ted by subsequent experiments, 

At room temperature, only Z is obtained in very small yields. On the other hand, heating of pure Z 

in refluxirrg pntone provided o similar mixture to the originoi one. Furthermore, heoting Z in refluxing 

methylciohexane resuibd only in formation of pure II. The fourth, or yet, unidentified product is rather 

elusive. Attempts to tmp it by gently heating Z in vacua resulted in minute yields and this, coupled with 

its iretobility, precluded a finoi structuml assignment to date. A ropid ir spectral meosurement indicated, 

though, a tetrocorbonyl complex making possible the assumption that we deoi with compound IV. A similar 

complex hos been invoked as an intermediah in the formation of the unsubstituted onolog of ZZ 9,lO 
VI0 1 

the iron-tricorbonyl complex, although the omlq do:? latter was not &tected in our case. 
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The ready formation of the dinucleor compound ZZ, even at relatively low tempemture, is in 

accord with the good “Ieaving-group’Lchomcter of EtO-, the migration and cleavage of which is thus re- 

latively enhanced to give ZZ. This provides additional strength to the original mechanism envisaged for 

formation of this type of carbonyl bridged dinuclear compounds viz., migration of a negatively charged 

9,lO 
moiety to be followed by cleavage ond dimerization . 

Concerning the intimate structure of I, the only available anologies are, to our knowledge, 

a tentatively assigned Spiro i2.41 heptad,&diene complex 
110 

and the diphenylfulvene bis(irontetracarbonyI) 

complex in which the iron nuclei are assigned a trans relationship 
llb 

. The ABX3 nmr pattern of the 

0CH2CH3 protons in Z with no discernible chemical shift between the CH3 resonances apparently indicate 

magnetic non-equivalency of the methylene protons. Such a situation would occur in the dissymmetric 
12 

tmnr-Z, with chemically equivalent methyl groups . Turning to the dinucleor complex ZZ, an unequi- 

vocal assignment is still not possible although o trans geometry seems probable 
13 . A variable temperature 

nmr study down to -100’ did not reveal any significant change in the resonances of ZZ. Thus the barrier 

13 
to interconversion between stereoisomers is apparently low relative to the unsubstituted analog (E ~13 kcal) . 

a 

When ZZ was subjected to oxidative cl~vogo with iodine it readily gave ethoxycyclopentadienyl 

dicarbonyl iodide V. Treatment of the latter with silver fluoroborate yielded ethoxycyclopentadienyl iron 

dicatbonyl fluorobomte VI, which on sodium borohydride reduction yielded back ZZ instead of the expected 

iron hydride9. 

The iodide V was of obvious interest to us as a possible precursor to the d-cyclopentadienyl 

iron complex VII. The latter would fill a gap in the investigation of the fluxional behaviour of such 

d -complexes 14, since the porent complex ( v-C,3H5)Fe(CO)2 ( d-CsH5)15 and its acetyl derivative 
!6 

have been scrutinized and shown to be subiect to o tempemture dependent succession of Fe-C sigmatropic 

shifts. However, treatment of V and VI with sodium cyclopentadienide at various tempemtures, invariably 

led to ethyoxyfermcene VZZZ accompanied by small amounts of ferrocene. 

(R=Me,f%) the corresponding d-complexes IX were obtained but were found 

Finally, thormolysis of ZZ (at Y 25O’)gave diethoxyferrocene X. 

The electron releasing character of the ethoxy group towards the 

appears to be established both by their chemical behaviour and spectroscopic 

When V was reacted with RLi 

to be mther unstable. 

iron nucleus in these complexes 

data secured so far. More- 

over, we regard the approach to the synthesis and transformations of these classes of compounds OS being 

of preparotlve as well as of mechanistic interest. These ond other aspects are now being pursued in our 

labomtuy . 
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TABLE 

Properties of the ethoxycyclopentodiertyl-iron complexes. 

OEt 

Compound m.p.,CO 3 co cm-’ 
max, z” 

Z 

II 

ZIZ 

VI 

VIII 

86-88(d) low, 2022 

2011,1990b 

5S(AB,4, Ho Ha ); 5.5@X3,4,0CH2) 

8.9 (t,6EH3) 

112 1990,195o 

1 755b 

5.43 (t,4,Ha ); 5.75 (t,4,HB ); 5S(q,4,OCM$; 

8.63 (t,6,CH3). 

63 2025,1980= 5.32 (t,2,Ha ); 5.38 (t,2,HB ); 6.06 (q,2,0CH2); 

8.63 (t, 3, CH3). 

129-131(d) 2a50,200Qc 4.6 (2, Ha ); 4.85 (2, Hg ); 5.8 (q,2,0CH2); 

8.6 (t,3,CH3). 

oil 5.83 (s,5,C5H5); 5.94(m,2,Ha);6.2 (m,2,HB ); 

ZXa 

I)(b 

X 

oil 

Oil 

oil 

1990,194ob 

6.17 (q,2,0CH2); 8.67 (t,3,CH3). 

5.56 (t,2,Ha ); 5.74 (t,2,HB ); 6.26 (q,2,0CH2); 

8.7 (t,3,C-CH3); 9.9 (s,3,Fe-CH3). 

2010,l %ob 2.5;3.05 (m,5,C6H5); 5.42 (t,2,Ha ); 5.62 (t,2,HB ); 

6.60 (q,2,0CH2); 8.98 (t,3,CH3). 

5.93 (t,4,Ho ); 6.18 (t,4,Hs ); 6:16 (q,4,0CH2); 

8.67 (t,6,CH,). 

a) All nmr spectra but those of I and VI were taken in CDC13/TMS. Z WCS measured in benzene 

and VI in ocetone-dg/TMS. Multiplets ore centered at their respective ~values. H, ond H 
B 

are the corresponding cyclopentadienyl protons. 

b) Hexane 

c) KBr 
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