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Benzocyclobutenyl~dene-h5-cyclopentad~enyld~c~bony~on(II) hexafluoro- 
phosphate converts hS-CpFe( C0)2R (R = cycle-C3 H5, CH,-cycle-C3 H, ) to the 
respective allene and butadiene complexes whereas PhJC’ pnmarrly yields 
addition products, both carbemum ions add to h’ -allyl- and substituted h’ -allyl- 
iron complexes with the exception of the 3,3&methylpropenyl complex which 
IS converted m both cases to h5-CpFe(CO)2 (CH2=CHCMe=CH2)‘. 

Recently we reported the preparation and some chemical properties of h’- 

benzocyclobutenylldene-h5-cyclopentadlenyldlc~bony~on hexafluorophos- 
phate (I) [l] , a metallocarbenium* ion lackmg heteroatom stabihzation. In 
particular we observed that I possessed a reactivity that paralleled that of its 
progenitor Ph3 C’PF6- Thus I reacts rapldly with nucleophmc reagents (water, 

FP 

PF6- 

(I) 

FP = h5- CpFe(COJ2 

methanol) to mitially yield addition products. More unportantly, like PhBC+, 
I 1s also a hydride abstractor capable of convertmg cycloheptatriene to the 
tropyhum zon and ethyl-h5-cyclopentadienyldrcarbonyhron to the correspondmg 
catiomc ethylene salt Exammation of a reasonable model of I showed that the 
carbemum carbon was highly shielded lying near the face of the hemisphere of 

*Tradit<onalLIy, these substances have been referred to as cerbeae complexes. However. the reac~ous 
described herem are those of a carbenium aon Hence we feel the name metallocarberuum 101l m 
====s 
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atorns%h&t dqm@se the iron group. Although Ph, CT presumably has. a 
prbpellor shape, the ctibenium carb@ ahpees% be more exposed than %ha@ji$ 
I.‘Ther~f&&-‘it w’&s anticipated that I might functitin asa.more ‘specific hydri@ 
abStict& atwcking the most exposed although not nectissarily the most 
reactiv.? hydrogen in a.li&nd of q organometallic c~II$&. We.iiow wish to- 
report that our exp&ations have Come to fruition. 

& appezi+d that-the cy&o~%opyl ligand -in II wouldl offer a convenient 
e~~~‘mto’~om~lexes:containirig the ‘cy&brotieniz, h?-c$cloprtipen$l, h3-Cycl+ 
pro@en$..l&and> [ 23. ‘, A&h&& in principle’ the- transf otiation df II to the- 
cyclopropene complex (IV) could be effected by-p-hydrid~&abstraction using- 
Ph,C+; only the-addition.produc$ (III) was obtained in high yield when II wa‘s: 
treated with Pki,C!+. It,was reasoned that a hindered carbenium ion would be 
forced & attack-hydrogen rather than carbon. and possibly form the desired 

.-p&c+ ~. 
Fp ..- CPh3 

(II) cm) U3Z> 

cyclopropene complex (IV). Corldequently the reaction between I and II was. 
examizied. When I was allowed to react with II in methylene chloride for 4 day-” 
at room-temperature, an orange-yellow precipitate formed which was shown by 
NhiR aild i&ared spectroscopy to be the allene salt (V) admixed with varyin&ii 
amounts df the ai5dolysis product (VI) arid Fp( e0)‘. Chromatography of th& 
m&thjrlene’chloride soluble f!raction gave VII in better than 80% yield. 
Int&restin&y, the’ only hydri*e abstraction produtit ‘is the &llene complex (V) 

H 

+ FP 
1-I-n - FP + Fp(C-O)+ 

II 

t-S?) mn ma) 

r&h&i than the ‘isome& cyclopropene complex (IV). 
Aiiother example of the selectivity of I compared to Ph3CT as a hydride 

abstractor is provided by the reactions between these carbenium ions &d the 
cycloprtipylmethyl complex (IX). Thus treatment of IX with Ph,C+ gave the 
addition.product (X), an unidentified binuclear product (XI) (no inc&por&tidii< 
of Ph, C’) -and traces of the acidolysis product (XII). The relative amour& of x_ 
and XI are ver$ dependent on whether the BF4- ok PFs- salt is us+i in the 
reaction. fiormally the two trityl salts have been used-indisc rimi&ntly ; how&% i 
the& r&$l~~tilearly indicati the potential for diff&rent-reactivi!ies basizd’.upo& 
variations-in-the‘i%.mter ion. In co&a& to the- reaction-bet%eefi.P&C+X--a&$ 
IX:I:reacts with IX to afford-the btitadien_e complex XIII .in Over 60% yiel&- 
Tli& Additioti -prodtict:XIV-+:not isol&ed or: observed in the rea&+n 

.‘. --: -The -form&tioti df the allene-cbmpl& (V j-and the :butadie 
&&I+;< 

==omPlex (Xq 
i be& inte&&t& in terms of respective. o1- .anfl r-hydride ab&actions-by I .... -” -. 
.&&;;o;&& &Q&op&&&& ~~,t~ee_mem~ere;l.;~g~of’~e~~y~l~p~opyl.~ 

%nd ~y~loprOpy~meth~1 ligands of .E and IX. 
. 
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+ -22= 22H234 + F;: 
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There appears to be no distmctlon between the reactivity of I and Ph3C” 
when hi-ally1 and substituted h’-ally1 ligands are mvolved. Thus, both I and 
Ph3C+ add readily to VIIIa, XVa, XVIa to afford the addition products VIIIb, 
VIIIc, XVb, XVc and XVIb, XVIc However, the more highly substituted ally1 
hgand in XVII undergoes exclusive y-hydnde abstraction with either I or Ph3 C’ 
to form the lsoprene complex (XVIII). 

b.c 
a 

pm R’ = R* = R3 = H 

n R’ = Me. R2=R3=H b E- 

XpI R’= H, R* of- ti=Me 

FP 

f 

xpll R’ = H, R2=R3=Me 

c E-- Ph&- 

It 1s evident that I has a greater propensity for hydnde abstraction than 
PhaC‘. The difference m reactlvlties of I and Ph,C’ 1s best mterpreted m terms 
of greater shielding of the carbenium carbon in I compared to that in Ph, C’. 
Recently published work [3] demonstrated that Ph3C’ is capable of mnUlly 
addmg hydride to one of the aromatic rings, therefore it seemed possible that I 
and Ph,C+ react at dissmnlar positions. To further mvestigate this posslbllity 
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XIX was treated with I and Ph3C+. In both cases the deutermm was incorporated 
onto the carbemum carbon with no evidence of deuteration of either the 
cyclopentadlenyl or benzene rmgs Smce the reactive sites in I and Ph3C’ zre 
sumlar, the difference m their reactivity must be attributed to steric factors. 

It appears that the use of I as a hydrrde abstractor may be a synthetically 
useful alternative to the use of Ph3CC especially m the mstances when the latter 
reagent results m addition or undesired hydride abstraction 
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