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Abstract: A novel Mg-Ai—O t-Bu hydrotaicite preparea‘ for the fi st time, catalyses
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There has been increasing attention on the design and use of environmentally
compatible solid acid-base catalysts targeted to minimise the emission of effluents in
chemical industries. These solid acid-base catalysts can be easily separated and recycled.
Layered double hydroxides (LDHs) or hydrotalcite like compounds (HTLCs) have
recently received considerable commercial interest' as adsorbents, anion exchangers and
most important as base catalysts* Hydrotalcites are represented by the formula
M (1 )M x(OH),] x*(A™ x/m).nH,0, where the M*" are the divalent ions and M** are

may ha O™ CI° NI 0.
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expuislon at 4ov L, LIS gives a Illgllly aCilve llUHlUgC[lCUUb IIUKCU UMUC wiiCn is
potentially a basic catalyst for a variety of organic transformations such as aidol
condensation’, olefin isomerizatiénz, epoxidations of activated olefins with hydrogen
peroxide®, alkylations of diketones’, nucleophilic halide exchange® and Claisen-Schmidt
condensation’ etc.

The aldol condensation is of prime importance for fine chemical synthesis and is
generally catalysed by acids or bases'. In the laboratory, many cata]vsts have been

reported such as alumina'“'2. zeolites" qemohte and hvdrotalcites™'®. The reported
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designed and developed modlﬁed hydrotalcne by mcorporatmn of hydroxyls uring the
rehydration process and found it to be excelient for aidol condensation'’. Now, we opted
a novel approach of incorporation of ferr-butoxide by an exchange process, to tune up the
hydrotalcite for higher basicity. We report in this letter the preparation of Mg-Al-O-7-Bu

hydrotalcite and selective condensations to aldol products.
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The catalyst was prcpureu from Mg-Ail-NO; hydrotaicite by exchanging the
NO;’ ions with O-7-Bu anions. MgsAi:NOs-HT was synthesized as foliows. To exciude
CO,” ions, all solutions were prepared with CO,-free deionised water, and the syntheses
were performed under a nitrogen atmosphere in a glovebox. Magnesium nitrate
hexahydrate (30.8g, 0.12mol) and aluminium nitrate nonahydtate (15.0g, 0.04mol) were
dissolved in 100ml of deionised and decarbonated water. The pH of the solution was
adjusted to 10 by adding 2M NaOH. The resulting suspension was stirred for Zh at room
temperature. The precipitated hydrotalcite was collected by filtration under N, atmosphere
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and driad avernight at ﬂﬂof‘ Mo-Al-n-t_Rn-m wag ?rennrnd from Mo-AIl-NQO.-HT
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(1.214g) by exchange with 0.1 M solution of potassium fert-butoxide in 100ml of THF
under stirring ai room itemperaiure for 24h. The precipitate {(Mig-Al-O-i-Bu-HT) was
filtered under a N, atmosphere to yieid 1.382g.

The Mg-Al-O-1-Bu-HT was tested as a base catalyst for aldol condensations
(Scheme 1). Aldol products (3) were obtained selectively in quantitative yields under mild
reaction conditions (Table 1). These results were quite impressive since the corresponding
o, B-unsaturated carbonyl compounds (4) were the major products in earlier reports™'®.

An attempt was done in order to check the stability and heterogeneity of fert-

butoxide exchanged on hydrotalcite, using the following procedure: 50mg of Mg-Al-O--
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atmosphere for about 1h. The slurry was filtered under nitrogen, then the regular reaction
was carried separately with fiitrate and the residue. Whiie compiete conversion was
observed in the reaction carried out with residue, there was absolutely no conversion in
the reaction carried out with the filtrate, even after 45min. It can therefore be

concluded that the zert-butoxide is not simply adsorbed on hydrotalcite as on xonotlite'®.

Crhama 1l
DVIIVILIIVT |
(o}
i Me . OH R2 ?
2 ) /" Catalyst l I N |
RE—C—Rlo=¢c/ —»RZ—Cc—CHy—CMe—¥>» C=CH—C~ Me
me 2% | 2 X
r! dehydrated
1 2 Aldol Y
product
3 a
4

R'=H (Entry 1-8, Table 1)
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Entry R’ Time Conversion | Isolated Yields (%)
(min) (%)" |
VN
1 N/ 15 100 95°¢
) OZN—@ e 713 100 O
A \—/ ruvu 71
Va\.
3 \/\J/ 10 100 97
ON
) aco—( ))— - n N
4 b \—"/ 30 90 338
N\
5 \\3( 15 100 93
OCH3
=N
6 <>(),>' 10 100 97
HaCO
H3CQ
7 HaCO /O \ 10 100 92
W_>—/'
HaCO
) () I U on
8 \~/ 20 i00 93

All reactions were performed -on 2mmol of aldehyde in 10ml acetone using 0.05g of
°C. "By 'H NMR, based on aldehyde. ‘Compound: (entry 1)
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P (Utl)Lﬂ;LULﬂg shows 'H NMR (200 MHz,CDCl ; .13 {

5.1 (m, 1H), 7.3 ( m, SH aromatic); IR (KBr pellets) 3440 cm™ (broad signal, OH), 1712
cm’ (sharp, C=0), MS (EL70 ev) m/z (RA) 164 (30), 146 (39), 131 (15), 107 (78), 105
(33), 79 (93), 77 (57), 58 (32), 43 (100). The remaining products were characterised

similarly.
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Al wuuuuun, I.llc cm..uu.ugc Ul. uymuuuuu: Uy IEri-outoXxiae anions incCicases t
activity manifoid since the Claisen-Schmidi condensation of benzaidehyde and acetone, which
afforded about 90% yield in aldol in 3 hours on an hydrotalcite first calcined, then
rehydrated”’, is now achieved with a similar efficiency in about 15min. This increase in
activity is indicative of a deep modification of the basic properties of the solid accentuated by
incorporation of fert-butoxide anion. This new solid catalyst offers a practical alternative to
soluble bases in view of the following advantages, a) high catalytic activity under mild
reaction conditions, b) easy separation of the catalvst after the reaction, c) selective

formation of aldol product
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