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NONCONVENTIONAL FRIEDEL-CRAFTS CHEMISTRY.
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Until now no investigators have reported the reaction of ferrocene with bifunctional

molecules under Friedel-Cralts conditions. The utilization of ferrocene in the organic

e ] - . . . . . g
synthesis! = Y and its uses in Fricdel=Crafts chemistry? = 14

15 - 18

, together with our interest in
this arca
chlorides and «,p-unsaturated acid chlorides under different Friedel-Crafts conditions
with the aim to employ these reactions in the syntheses of polycyclic ferrocene deri-

, prompted us to investigate the reaction of ferrocene with halo acid

vatives.

EXPERIMENTAL

Meclting points are uncorrected. NMR Spectra were measured in CDCly on EM-360 90-MIZ spectrometer
and the chemical shifts are given in ppm (d-scale) relative to TMS. Infrared spectra were recorded in KBr
on a Pye=Unicam SP 200-G spectrophotometer. Isolation of products was achicved on a 20 x 15 cm glass
plate covered with thin silica gel film. Elemental analyses were obtained on a Perkin-Lilmer 240 C micro-
analyzer.

High-pressure liquid chromatography (IPLC) analyses were performed on a itachi apparatus (Japan)
supplied with a variable-wavelength monitor (190 = 600 nm), with a sulfonated silica gel type column,
Nucleosil 55 A.

Reactions of Ferrocene with Bifunctional Molecules under Friedel-Crafts Conditions

A) In the presence of AICLICHNO, catalyst; General procedure: To a mixture of 0.012 mol of AICI;
in 25 ml C'S, placed in two necked flask, 0.012 mol of nitromethane was added slowly while stirring. After
stirring for one hour, 0.01 mol of ferrocene was added followed by the addition of 0.01 mol of the
bifunctional molecule over a period of 1 h. The reaction mixture was stirred for an additional 2 h at room
temperature, decomposed with 10% HCH solution, extracted with methylene chloride and the extract was
washed with water, 10% sodium carbonate solution, again with water and dried over magnesium sulfate.
The solvents were removed by distitlation and the residue was subjected 1o quantitative HPLC analysis,
chromatographed using silica gel on 20 x 15 em glass plate and identified by ' NMR, IR spectroscopy
and clemental analysis (‘Table 1). “The proportion of the products is given in Table 11
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Reactions of ferrocene with various bifunctional moicties under different Friedel-Crafts conditions®

Experiment Bilunctional compound Observed producls'(yicld. %)
154 CICHCHCOC] 1(70), 1 (10), HI (10)
abe CICTLCHLCOC 1(20), 11 (30), 111 (35)
3bd CICHCHLCHLCOC IV (75). V (15). VII (13)
4° CICHCHCHCOC V (30, VI (17), VII (30). IV (5), VIII (13)
504 CH3CH=CHCOCT LX (70), VI (10), VIII (12)
6% CHCH=CHCOCT VI (35). VIII (25). IX (20)
754 PhCH=CHCOC X (65). XI (7). XII (13)
gbe PRCH=CHCOCT X (10). X1 (38), XII (27)

“ Solvent €S, temperature 25 °C, reaction time 3 h. Ratio ferrocene/bifunctional compound/catalyst:
P0.01 : 0.01 : 0.012; ©0.00: 001 : 0.12. Catalyst: ¥ AICH/CH;NOy: € AICH; / caleulated from HPLC.

0
CH
CO(CH,) . CH,ClI (CHa)a
Fe Fe o Fe
R
I, n =1 11, n =1 111, R =H
IV, n =2 V., n =2 VIII, R = CHy
XII, R = C¢Hg
R
0O
V7
CO—-CH=CHR
Fe o Fe Fe
VI, R = CH; vII IX, R = CH,
XI. R = ceHs X, R = CeHs
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B) In the presence of AlCH; catalyst; General procedure: A two necked flask was charged with 0.012 mol
AICl3 and 25 ml dry CS5. To this mixture 0.01 mol of ferrocene was added followed by dropwise addition
of 0.01 mol of the bifunctional compound. The reaction mixture was processed as described previously and
the same methods of the products identification were applied. The products are characterized in Table 1
and their proportion given in Table II.
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