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lfiareare severalreaeticms offerrocene,rothenocene8nd0~~ 

c-s w&U% ixxlicate that the respective metslloce3.@gr~ps %nmxwe 

the stability, and thus tbc ease of formation, ai tmnsitiar al*- 

carbonSum ions. Reaction8 of these trpes have now been applied to suitable 

c~l~a~i~~~aetrie~~~ c-s, am.l it has been established 

that thie n&alloeene group is lees effective t&an the other cited 

metaXl.ocenegroupebutmrc effective +.&au a*e~lgraupinpcuoting 

the fomation of a trapaitim a&ha-caa%oaiua ion. 
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3nfrsred aaslysls, aid the specifle rata constant for the pseudo_fdXstorder 

reaction a.t the mn= tesgerature (70.3’) uas found to be 3.445X1+ + 

0.03ox10’~~ sec.’ 1 (aomentration of 5.696 mole of the ester per 100.0 nil- 

of absolute ethauol). Although the exolueive fonuation of ether suggest6 

that the BUl mechauism of 8ol~olysia id operative, the reaction is a very 

elou one oompared to enelogoua reactione of other metallwenes. For exe&e, 

Aereae I&bard8 and J3i.U (2) ohtalned a quantitative field of d -ethow- 

e*lferrocene hy heating d-aee~thylferroceue in absolute ethauol 

uuder reflex for 3.5 hours, ue obtained but a 55% yield of d-etholybaneyl- 

cyclopeutadie@msugane6etrlcarhouyl hy heating o(-aceto+muaylCyulo- 

pentadle@maugauesetrlcarbonyl in abeolute ethauol tier reflex for 3 days, 

the mual5der of the product being umhauged ester. Furthermore, d-ace-- 
26 

etlwlcyclopeutadlewlmangauese~carhonyl, a yellow llquld,? 2 1.5537, uas 

recovered quautltatlvdly after haTlug been heated under reflux in absolute 

ethanol for 3 days. 

That the wulopentadleuylmangauesetrLcar~1 group Is mre effective 

than a phenyl group in promoting formatlon of a transition carboniuu ion 

was demonstrated by the fact that bemJ@ryl acetate, when heated under reflex 

for 3 dayu in abeolute ethanol, gave no ethyl benahydxyl ether. A small 

am0uut of benzhydrol uas obtaiued, but we bslleve that this arole by e 

lysis of recovered benshydryl acetate on the aluuina column used in the 

chrouatograpNc separation of products. The lnfrared8pectrumoftheproduct, 

faken before the chromatographic separation, showed no decrease in the in- 

ta!UitY Of the Carbong absorption pesk of the starting ester. 

Whereas PJoylferrccene,~ x-lg-lruthencceae and vlnylcsmccene read3J.y add 

absolute acetic acid to gSve the respective 0(-acetoxyethylmetallocenee (3). 

~cyclopentadienylmangauesetricarbonyl, a yellow UquLd purified W 

chromatograpiy on alwdna aud prepared In three different ways by adapt- 

ations of procedures of Riemschueider and 5ssahu (4). Taylor (5) and Baell, 
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Q 6 
‘6=5%% haa aoputioulorwto we to c6hj-=~. “W@I 

tbough~lpttero~~lonis~res~thpnthef~. Inthe 

reaotionoffe~ocensvithl,2~c~~~. IwliWer, the bportaatdrl~ 

force leading to the fonation Of aa d-mddlocenylcar~Id.Umiian~ agJn 

mnnifested, and the so&produ& is 1,1-dUerrooe@.ethane (7). Iatho 

present study, ~aotioaof1,2_di~~~~~lopentodi~~oe- 

tricarbonyltitheprwenceofanbydrouaalumlmmchlorids gmeomlJ* 

~~~u~~tu~e~,~l~-~c~ 

tricarbolly1, m.p. 119~120°. The~trioalrtruoturemsiadica~bythe 

nuclear magnetic resonanoe spectrum, tdtlahexbibitadtwo peaka at ii YillW 

of 4.6 an3 2.4 p.p.r. 

Uherems the sulfuric acid-ca~eddecompositionofferrbc~l~~ 

carbbyl azide is ho1311 (8,9,10) to give a oc+lex mixture of producta, 

inc1lldingnitrogen, ferrocene carboxaldehyde,aniline,thetwodiutereo- 

L5onerioforma of 1,zdiie~c~~l.2-di~~~,~ojllernx?~yd 

ferrocenyl~lcarbinol, d-ael&~l~lEe~~~~l, 
25 

an0r~eliquid.Y~ 1.6201. bhaved in an entirely diiferont manner uhon 

treatedwith sulfuric add. First of all, It unhment reaction at a far 

slower rata than the ferrocene analog. Secondly, both nitrogen and carbon 

monozddewere evolved, andtheorganic prcducta wre intractable. Central 
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exparhtir: carded out on cy&7pent.adienylraanganesetricarlxmyl itsell In- 

dlcatsd that it too lost carbon monoxide ti treated in solution with 

mberal &c-Ids or generalized Leub acids. For example, vhen a solution 

of cycloperbdie@mangauesetrioarbcnyl in chloroform vu treated with 

antlmny pantaohlorlde, a bright red precipitate fonzed imwd5ately. 

After a micutei or two this solid evolved carbon mcnoxide and turned brcwn, 

then black. 

Unlike the ~Aydrcayethyl and ~-hydroqben~@ derivatives of 

ferrocene. the correspcnding derivatives of cyclopentadienylmanganeaetrl- 

carbonyl did not undergo displacement of the hydroxyl group by the azido 

group of bydrcgen azlde in acetic acid solution. Hcwever, d-azidoethyl.. 

cycbpentadle@msnganesetricar~r@, a red liquid, ‘71 t5 1.6141, amid- 

a~~cylcyelopentae~~~setrica , respectively, were otbined 

in good y%el.ds by reaction of the alcohols with hydrogen azlde in the pres- 

ence of trizhloroacetic acid (11). Satisfactory analyses were obtained for 

these and all other nev wanpounds reported in this comunication. 
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