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Abstract: The reaction of acyl chlorides with 1-amino-3-methylimidazolium salts, followed by N-methylation of the
resulting N-aminides, afforded 1-(acylmethylamino)-3-methylimidazolium salts which, upon treatmens with DIBALH
gave aldehydes in good yields. Analogously, dialdehydes were obtained from the corresponding bis-salls.

The reduction of acyl halides to aldehydes it is one of the more investigated conversions in organic
synthesis. Traditionally performed by hydrogenolysis with Pd/BaSO, (Rosemund reaction), many reducing
hydrides have been tested, most of them being too reactive to stop the reduction at the aldehyde smge.1 The
most common reagent, lithium tri-z-butoxyaluminium hydride, is particularly convenient for aromatic aldehydes
but aliphatic compounds are obtained in only 40-60% yields.z'3 Sodium borohydride and its derivatives
usually need the use of moderators such as cadmium*> or copper salts,S with carefully controlled acidity of
the reaction medium.” Other hydrides such as Bu;SnH or BuyGeH, using Pd(PPh,), as catalyst.¥ 1 and ions
of the type HM(CO),” (M = Fe, Cr, w)lz13 give difficulties in work-up of the reaction mixture, making large
scale use inconvenient..

Alternatively, there are several indirect methods for the conversion of acyl halides to aldehydes, most
of them going through acylheterocycles,'*17 acylsulfonylhydrazides (McFadyen-Stevens reduction)'3-20 and
some amides.?!23

We have recently reported that 1-(acylmethylamino)-3-methylimidazolium salts 2 react with Grignard
and organolithium reagents to form ketones in good yields.z4 In addition, the resulting 1-(methylamino)-3-
methylimidazolium salts 3, can be used to regenerate the salts 2 for a new reaction cycle (Scheme 1).
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Initial attempts to demonstrate that the 1-(methylamino)-3-methylimidazolium ylide also acts as a good
leaving group with hydride failed, the N-N bond usually being cleaved when LiAIH,, BH,Na or HLiAl(OEt),
were used. However, the formation of the aldehyde was achieved by the use of diisobutylaluminium hydride
(DIBALH).

On the basis of this result, we first examined the versatility of the method for the preparation of aliphatic
aldehydes and found that the desired products were obtained in good yields, when salts 2 were suspended
in THF and treated with a slight excess of the hydride for 30 min at room temperature. This procedure also
succeeded when used with aromatic and o,B-unsaturated aldehydes, the yields of which are shown in the
Table.

We then prepared the bis-salts 4 by reaction of different di-acyl chlorides with 1-amino-3-
methylimidazolium mesitilenesulfonate, followed by N-methylation of the aminide thus obtained. Attempted
reactions of malonyl chloride and succinyl chloride with the imidazolium derivatives 1, failed under different
conditions, probably due to acidity of the methylene protons or charge interactions.
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Scheme 2

With salts 4 in hand, we next studied their reaction with DIBALH. Reaction in THF gave disappointing
results, attributed to the insolubility of the salts in this solvent. However, when the process was performed
in CH,Cl,, in which the salts were partially soluble, the corresponding dialdehydes 7 were also obtained in
good yields.

In a typical procedure, a solution of 2 (0.5 mmol) in THF (2 ml) was cooled to -10 °C and treated with
0.55 mmol (1 M in THF) of DIBALH under argon. The mixture was allowed to warm to room temperature
over 30 min and then quenched with 5% hydrochloric acid (1 ml). The mixture was diluted with water (10
ml) and extracted with EtyO (3 x10 ml). The organic phase was dried (Na,S0O,), filtered and concentrated in
vacuo to give a residue which was purified by column chromatography on silica gel (petroleum ether/EtOAc,
9:1) to afford the pure aldehyde. Dialdehydes were obtained from 4,25 using 2.1 equivalents of DIBALH in
CH,Cl,, after 30 min stirring at room temperature and the usual workup. From the aqueous phase the salt
3 can be easily recovered by simple removal of water under reduced pressure.
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Table. Aldehydes 6 and dialdehydes 7 prepared.

Compound R Y Yield (%)*
6a CH4(CH,)g- - 83
6b <:>-‘ - 72
6¢ CH,=CH(CH,)q- - 69
6d CeHs - 77
6e (\>\ - 75

)
6f 4-Cl1-CgH, - 76
6g 4-O,N-C(H, - 78
6h 4-CH;-CeH, - 80
6i CgHs-CH=CH- - 80
7a - (CHy);- 72
i) - «(CH,)¢- 77
Te - -(CHy)4- 78

7d - %}‘ 82

2 Yields refer to isolated pure product after column chromatography.

In conclusion, the conversion of acyl halides to aldehydes via 1-(acylmethylamino)-3-methylimidazolium
salts seems to be a general procedure when DIBALH is used as reducing agent. In addition, the 1-
(methylamino)-3-methylimidazolium salt, easily recovered as a byproduct, opens the way for easy recycling,
thus making the whole process suitable for industrial scale.
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Bis-salts 4 were prepared as follows: To a mixture of 1 (1 mmol, 0.29 g) and K,CO; ( 4 mmol, 0.55
g) in CH,Cl, (10 ml) was added the corresponding diacyl chloride (0.6 mmol) and the mixture was
stirred at room temperature for 18 h. The inorganic salts were filtered and washed with CH,Cl,. The
filtrate and organic layer were concentrated under vacuum to give the ylide as a yellow oil. The
crude ylide was dissolved in acetone (10 ml) and methyl iodide ( 0.56 g, 4 mmol,) was added. The
solution was stirred at reflux for 24 h and the white precipitate formed was filtered and crystallized from
ethanol to afford pure bis-salts 4 (4a:59%; 4b:67%; 4c:60%; 4d:70%). 4a: mp. 189-190 °C; IR (KBr)
Voo 3142, 3059, 1707, 1576, 1213, 1033 cm™! 'H NMR (300 MHz, DMSO-dg) § 1.7-1.8 (m, 2H); 2.0-
2.5 (m, 4H); 3.42 (s, 3H); 7.82 (s, 1H); 8.00 (b, 1H); 9.46 (b, 1H) ppm.
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