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SummarY 

The electrophile [CgH7-Fe(C0)3 ]’ has been shown to attack the : 

activated arenes 1,3,5&imethoxybenzene and 1,3-dimethoxybenzel;?e to ‘. 

yield diene-substituted benzenoid derivatives. :. 
: 

We recently demonstrated [ 11. that the cationic dienyl complex 
[ C6 H7 Fe(C0)3 I BF4 (I) cm. function as an electrophile towgrds artimatic 
heterocycles to yield substituted dienes (II); according to eq. -1 (YH = indole 
methylindoles, pyrrole, furan, thiophene) . However, even. under exhaustive 
conditions, no reaction was observed with benzene, alkylbekzenes, anisole 
or phenol. This seemed unfortunate in view of the synthetic interest in 
benzenoid derivatives. 

[ @rec_Lj ES4 + V - ._Oe?eKoL#+ “BFq (1) ‘. :._ 

(I) (II) 

We now wish to report that the activated arenes. 1,3,5-t&n&ho~y- 
benzene and 1,8dimethoxybeniene react smoothly with (I) in polar organic~ 
solver&s to give the appropriate diene-substituted benzenoids. The reactions 
proceed to completion, as evidenced by the disappearance of -the di&nyl _ 
carbonyl IR bands at 2120 and 2055 cm: 1 and the growth of product peaks 
at 2040 and-1986 cm--! , characteristic of-substituted &i&rbonyl:(diene)i& -. -. 

-species. In.the case of 1,2,3-trimethoxybeniene;-the product .X&E, +&it& I. G : ;- 
as pae yellow-cry&& (m.p., l&C) by evaporatingthe reaction mixture <.-..I. 
(aceto&rile’ solvent) to dryness, ,and recrystAllisirig~.from meth~ol/+&er;~. :.: 1: . . 
[Found: C-56.0; H;-4.7. C18H1sFeOa &kd;: f&56.$H; .4;7..1 ~ti..!g?f NtiR: . . . :‘,: 
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.- -.specwm &~~&&x&.~t& &r&&e~(lI), %vhilk’the $trong IR. baiid(Aijoll: _:_ :: . . . . 
- ,_@fi)\.&&ia .36O(j(&T_r :c~&$&& th& &&&n&‘~f~the’~efie. ‘. -- -I’ .‘:- -. 

_.-.-. :. ..-. . . .:‘: -:T~~le’l-l~~~~es~sonie kinetic’d&af& the reaction df -(I) with-these 
--: : qi@hox$betiz$e~;-arid coin@&res.their .reactivity with -heter&$clic aromatics. 
.~ The]$,@@metho~y@mzene su@&ate is se&n to be al&et a&u&eptible .: : .-. 

-, : tmti&.~l~trop~c at&k as fUran,.while both Fe more. re&titie -than 
thiophen+ l%ffe~e~c&s between the present dat+ a.nd the earlier report -Cl] .;. 

,..’ -.__. ._. 
. . 

TABLE1 .’ .- 
: 

RE&&‘I~N 06 [C, &Fe(CO),] BF, (0.005M) WITH AROMATIC SUBSTRATES IN N;TROMETHANE 
(tem&&re 20.8oC) 

substrate Relative k, = 

: -AmdIe ,- 10’: 

Indole 1.8 X iOk 
1.1 x lo4 

1,3,WRimetdoxybe&ene 3.7 x lo3 

1.3~Dimethoxybenke 75 

Thiophene 1 

nObtained byfollowingthedisappearan ce of the dienyl band at 2120 cm-‘. 

arise from a-redeterminatioti of the &e for thiophene, for which only an 
approxim&$-vfilue was then available; Also the previouS.[l] rate constant-for 
pyrrole was somew&t low, since at the: pyrrole contientrations employed. 
(a_ O.lM) some association was expected [2]_ The present pyrrole data were 
obtained employing equimokr concentrations (0.OOE.W) of reagents. 

PreQminky observations indicate that aromzkic-subslzatis may in fact 
be succe&fully attacked with a range of cationic organometallic ‘complexes, 
providing &&nsive synthetic possibiliti&s. For example the tropylium corn- 
plex [C, H, Cr(CO), ] BF4 (III) perfornis a similar, but less extended series 
of electrtiphilic substitutions. In particular, reaction with indole in acetone 
solution, foll&ed by addition -of Water, gave fine orange crystals of the sub- 
stitut&d-triene (IV). [Found: C, 63.1; H, 3.7; N, 3.9. C18H14CrN03 calcd.: 
C, 63.0; H, 3.8; N, 4.1%.] Structure (IV) is supported by ‘H NMR, IR and 
mass spectral [ 33 data. 
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-. ‘_In order to ._@r&e the last m&Zoned Ieaction:$ comp1etion.a large :- ‘- 
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kz = 1.21 X 1W4 1 mK ’ &‘.I fdr thti’an&lOgOuS Tea&i& of &etjrlac&&-$.~. -- 
.,&h [C,H,@Q,J&-$C~)~]~~~- (v). . . . -. -‘- -:‘:. .‘..-- 1:. _- ., :. ‘. 

Since the. 2-methoxycyclohexadienyl salt is known [ 4 3 to be 9 &es 
less reactive than.the par&t (I) towards nucleophiles, (III) is seen to be a much 
weaker ele&rtiphile than [C6H7 Fe(CO)3 ]BF4 (I) (fa&oi df 15Oi. *hi& ‘-I : 
provides the first quantitative comparison of the eleCtrophil.ic reatitivities of 
dienyliron tricarbonyl and tropyliumchro+u& tricarbonyi species. 

* 
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