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The reaction of hydroxyferrocene with 2,3-dihydropyran gave (ferrocenyl- 
oxy)-2-tetiahydropyran which on lithiation gave the corresponding 2-lithiated 
ferrocene which was used to prepare 1-carboxy-2-hydroxyferrocene and 
I-carboxy-2-acetoferrocene. 

Currently, there is much interest in the possible technological applications 
of metallocenes, especially ferrocene, for use in the design of drugs Cl] _ We 
have reported the preparation of some ferrocene derivatives of penicillins and 
cephalosporins. Several of these compounds exhibited high antibiotic activity 
and others behaved as potent S-lactamase inhibitors 121. The activity of these 
ferrocene compounds prompted us to attempt the preparation of ferrocene 
analogues of other pharmacologically active compounds. In this report we 
describe the preparation of the ferrocene analogues of salicylic acid and 
aspirin. 

Recently a high yield route to ferrocenylboron dibromide was reported [ 31 
and we utilized this to prepare ferrocenylboronic acid via base hydrolysis [4] _ 
The ferrocenylboronic acid was converted to the oxidatively unstable r 
hydroxyferrocene [ 53. Treatment of hydroxyferrocene with 2,3-dihydropyran 
in the presence of acid gave the crystalline air stable pyrti II m-p. 58°C 
(yield 83%) [6]. The hydroxyferrocene was regenerated easily from the pyran 
in good yield (94%) by treatment with hydrochloric acid at room temperature 
but the pyran II was stable in the presence of base. 

Lithiation of the ferrocenyloxypyran II with n-butyllithium in_ ether gave 
the 2-lithiated intermediate III which was condensed with carbon dioxide to 
give (1-carboxyferrocenyl-2-oxy)-2-tetrahydropyran (88%) (Scheme I). 
‘Beatment of this ether wjth acid, under mild conditions, gave the hydroxy- .’ 
fetiocene. IV (78%) which is the analogue of salicy& acid. 
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The l$Z+ientation of the substitu&ts was cc&Z.r-med by conversion of the 
acid IV, with diazomethane, to the m&hoxy ester V; This ester V.(identical 
m.p. 39”C, IR s$%&rum ar$RF value f&&i TLC) was prep&d also. fro@ : 
methoxyferkkene by treatment with ti-butyllitJ&m condensation-vki?.~ 
carbon dior;ide,-to gi&th& acid VI followed by d&&tie&me .[7]. The. :_. .. ._ : .~.. -. 
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~~‘hy&oxyfetiocene -N was air-stable and this is probablydue to the ‘presence 
':.; :of ihe &ectron-wkhdiawing c&bo%#ic &id g&p z&d ako’due to intro;” 
’ -. niok%@&$ hydrogen bonding between the two’ adjacent groups, as indicated ’ 
: by .th&frtied spectrum IR- absorption frequencies (KBr) ‘1650~s (&ham& 

~. teris$c df H-bonded carboxylic acid) 3380m cm- l (characteristic of H-bonded 
:. phenolic OH) _ 

TT$ hydroxyferrqceqe IV underwent facile conversion to the fexrocenyl- 
acetate VII-on treatment with acetic anhydxide in pyxidine, The ferrocene 
.akalogue of aspirin was an air stable solid, m.p. 136”C, the ‘H NMR spectrum 
-exhibited signals at 6 (ppm, CCb ), -1.62 (lH, s, OH; this signal disappeared 
ori the addition of D, 0) 6.39 and 5.70 (8H, m and s, ferrocene), 7.79 (3H, 
s;CH3 1. 

The tetrahydropyranyl system is an effective protecting group for hydroxy- 
ferrocene and provides also for directed lithiation in the 2-position. It is 
possible that the lithiated intermediate III could be used to synthesise a num- 
ber of hitherto unobtainable 2-substituted hydroxyferrocenes. Further work 
-is in progress to explore this possibility. 

All new compounds exhibited the requisite analytical and spectral prop- 
erties. 
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