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Ae part of a program conoernsd with the chemistry of org8no- 

polyellanee, it ~8 of primary lntereet to ue to prepare polpeilyl- 

eubetltuted ferroceuee and to rtudy their chemical behavior. We 

report here the preparation aad acid cleavage of the first two ex- 

amplee of dlellanyl ferrooener f pentamethyldlellanylfeTrooene (1) 

and 1,1'-bie~p~tsmethyldla,ilanyl~fe~oo~e (II). 

I II 

Oompound II was prepared through the following sequence of 

reaotione. 

%%J~* 1) n-R&l 
Ue,SlSll¶qCl - Kesssisin,,~~ - II 

2) Fe04 
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The reaction between cycl6pentadienylmagneslum bromide and 

pentemethylchlorodiallane (1) gave (oyclopentadienyl)pentamethyl- 

dlellatie (III), b.p. 86'/22 mmE.Q., n; 1.4913, fy 0.8505, In 65 $ 

yield (&&. Oalcd. for C,o&oSlz I 0, 61.14; H, 10.26. Pound ( 

0, 60.95; H, 10.29). The nbtalatlon of III tithn-butyllithium, 

followed by the reaotlon with ferrous chloride gave ferrocene-like 

orange-yellow cryetalr of compound II , m.p. 58.4'. in 65 $ yield 

on the basis of unreootered III (g. Calod. for OzoH,,?eSl, I 0, 

53.77; H, 8.57; mol.ut., 441. Found : 0, 53.97; II, 8.55; mol.wt., 

437). 

Oompound I use prepared ln a 8imUar way, exoept that an 

equimolar l lxture of ayolopentadlene and compound III war metal- 

ated with p-butylllthlum, followed by treatment with ferrous 

ohlorlde. The reaction gore a mixture coneietlng of the three 

poeelble products, from which a gar-chromatographlcally homogene- 

cue sample of compound I wae lrolated by a combination of repeated 

fraotlonal sublimation 5.n vacua and fractional oryetallisatlon 

from methanol. The yield wee 13 %. This compouud Ir alao an 

orange-yellow oryetalllne solid like ferrocene and, lntereetlngly, 

ham almoet the same melting point ae that of compound IX, 58.0 - 

59.6' (&&.. Calod. for O,,H,,FeSi, t 0, 56.95: H, 7.65: nol.wt., 

316. ?ound 8 0, 56.91; 8, 7.76: nol.wt., 298). 

In aooordmoe with the statement by Eoeenblum and Woodward 

(2) that ferrocene derivativee, in which at least one ring rem#Linri 

unsubatltuted, exhibitr*a~aorptlon in the Infrared rpeotrum near 9 

or lop, the infrared spectrum of compound I dld have band6 both 

at 9 and 10/u, of compound did not. 
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vrr~ rtable to the aotion of basic reagenta, they are extremely 

eenultive to aold cleavage. Thus, sefluxlng ooapound II with 

0.012 - 0.14. If eodlum rethoxide in methanol for several hour8 

gave no appreciable reaot ion, but refluxlng In extremely dilute 

methanollo or ethanolio eolutlone of hydrogen chloride for 2 bra. 

cawed almost oomplete cleavage to give two oompounde: ferrooene 

and 1,3-(1 ,l’-ferrocenylene~tetramethyldialloxme (IV), m.p. 87 - 

88’ [reported (3) I 87 - 88”I. The relative yields of these two 

products, wbloh were determined by gas chromatography, depended 

upon the aqld aoncentratlon ae illustrated in Fig. 1. The lower 

concentration of the acid favored the formation of 1 ,3-(1 ,l’- 

ferrooenylene~tetramethyldlslloxae, a., the eeleotlve 

of the silloon-ellloon linkage. 

ri+ 0 I II _3 
‘I =-z 

BOH Fe 
o- 

+ Fe '0 
/ 
=-2 

IV 

Compound I was also found to undergo a slmllar type of 

cleavage 

aleavage to that dercrlbed above under nearly the ea8e oondltlone. 

By gas chromatography, we were able to detect ferrooene, ethoxr- 

dlmethylellylferrocee (VI, trlmethylethox~eilane and hexmethyl- 

dlelloxane in the reaotlon produat, and collect a emall amount of 

a fairly pure eemple of compound V, an orange-red liquid, fox 

elemental analyeitr and epeotroroopio study (&&. (klod. for 

C,,I&,OFeSi I 0, 58.34: H, 6.99. bound : 0, 57.95; H, 6.98). The 
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Concentration of HCl , & 

FIG. 1 

Yleldr of fsrrooimx (ourve a) and 1,3-(1,1) -ferrooenplene)- 

tetramethyldlmlloxane (curve b) u. the concentration of 

HCl In methanol. 

Yield of V use eetimatsd to be 37 I", by gas chromatography, when 

compound I WOE heated to reflux for 1 hr. in a 0.001 11. ethanollc 

solution of hydrogen chloride. 
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The oleovago reactlonn described here am the flret example0 

of acid cleavage of the eillcon-eillcon bond In hexaorganodidlanee 

under mild conditions. Thue, we have recently demonstrated (4) 

that In phenylnethylpolyellaes, a. , FhL+ Sl*Slne, and phna, Si- 

Sll#e,~SlMe3, only the phenyl-silicon bond undergoes cleavage by 

hydrogen chloride In chloroform in the preeence of anhydroue 

alwnlnum ohlorlde. We also find that cyclopeotadienylpentamethyl- 

dlsllane (III) under the same conditions aa used for compounds I 

and II la meetly recovered unchanged. Only a amall amount or 

cleavage occura and this is at the cyolopentadlenyl-silicon bond. 

Apart from the detailed reaction mechanim, the uDUfJUa1 ealle 

with which the silicon-alllcon bond adjacent to a ferrooenyl group 

undergoes acid-oatalyred cleavage In alcohols may be explained by 

atabllltation of the transition state, aa aysbollsed by rtruoture 

PI, uhlah could result from overlap of flllsd d_orbltala of Iron 

with the electron~deflclent p-orbital of sllloon. Stablllratlon - 

of oarbonlum ions adjacent to a ferrocenyl group in a 111dlar my 

has been proposed by Rlcharda and RI11 (5), ad aupported by aany 

other author0 (6). 

OSlYe, l SlHe, 
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H+ 
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In order to learn more about the reaotlon nohome, further 

lntelltlgatlon %a In progrereJ. 

The oort of thlr remarch wanr defrayed partly from the 

Grant In Aid for Fundamental Solentlflo Ilecmaroh of the Hlnllrtry 

of Bduolltlon, to which the 8uthora' thanks are due. The authors 

are also grratly Indebted to the '!okjo-Shlbaura Bleo. 00.. Ltd. 

for it8 support of thla work. 
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