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During rtudfee pertaining to the chemistry of cyclobutediene-iron 

tricarbonyl and itr derivativea, it was observed that hydroxymethyl- 

cyclobutadiene-iron tricarbonyl (I) was quantitatively converted to the 

corresponding chloride II upon brief treatment with concentrated l queour 

HCll. The chloride II alao was found to undergo rapid l olvolyaia in water 

or methanol to give the corresponding alcohol or the methyl ether. By 

analogy with other organic ryatemr there reactiona l trongly l uggeet involve- 

ment of a atable cationic intermediate the structure of which ia the subject 

of thia communication. 
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The exirtance of l uch a atable cation wao confirmed through frolation 

of a hexachloroantimonate ralt upon treatment of the chloride II with %X5. 
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The salt eryetslieed in yellow needles from nitromcthenc; when kept cold 

it warn steble, but on warming, particularly in rolution, it decomposed 

readily with loss of carbon monoxide. 

The came cation ie obteined upon solution of the primery alcohol I 

in concentrrted H2904. The n,m.r. spectrum of these stable rolutionr 

displayed three single (but brad) pealo at 3.12, 4.09 end 4.91% with 

ereae 1:2:2 respectively. Although this data does not allow e complete 

assignment of the spectrum, it is sufficient however to eliminate structure 

111 from coneideretion for it would eurely be expected thst the two equivelent 

protons on the primary cationic center would lie at lowest field if such 

l system were rulf:ed. 

A mbre informative spectrum is afforded when the rnalogour eecondary 

elpohol complex IV ir dieeolved in sulfuric ecid. The epectrum ie l hewn 

in Fig. 1. The methyl group.on Cl appcare se l doublet et 8.22 t and 

the proton on the exocyclic cerbon diepleys the expected quartet et 3.81 't: . 
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The ring protons on the csrbone 3 and 5 ere now nonequivalent beceuee of 

the rertricted rotation ebout the 1.2 bond and theee rppear as doublete 

et 4.56 ad 4.16 2 . The proton on C4 l ppeers at lowest field as s singlet 

St 3.40 t ; (It is intereeting to note that the trenrennuler coupling J3 5 
t 
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ir'large (9.0 c.p.8.) wherear the coupling between neighboring hydrogenr 

ia close to zero.1 

Aa with the cane of the primary alcohol a structure involving a bere 

uocyclic crrbonium ion type fbrmulation acema untenable. ‘ho further 

l tructurcn which could be conridered era l houn by formulrl V end VI. In 

the first of there, the iron atom ir displaced twardr the exocyclic carbon 

and the charge on the crtionic center ir reduced by coordiNtion.of alsctronr 

on iaon to thti carbon atom in the aamc manner a~ bar been propored in the 

cane of the Oc -metallocenyl catioN'. In the N-ally1 formulation, VI, 

the iron atom ir dinplaced in the opposite direction and ir attached to 

the organic lfgend through three carb?N; the bonding ir then limilrr to 

that involved in other known <-allyl-iron tricrrbonyl cetioN3. Although 

it ir not poaaible to decide with certainty, the Latter of theae two 

fOrWJlatiON ,e.m, to be preferred. 

The principal virtue of Btructure VI over structure V ia that it 

readily explain the appearace of the proton on C,, at lowest field in 

the n.m.r. rpectrum, for the proton on the central carbon etom in other 

#-allyl-Fe(CO), cetiona fm knm to occur rt lwert fieldr. It .eema 

difficult to reconcile this particular 

ture l uch aa VI or other formulationr. 

feature of the spectrum with e #true- 

If thir formulation VI in correct then the quertion might be railed 

am to Whether the d -ferrocenyl and the bnuyl-chromium tricarbonyl catioN 
4 , 

both of which are found to be relatively #table, could not alao be formulated 

em the analogous uocyclic double bond l tructurea VII' and VIII respectively. 
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