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Abstract : Methyl-B-(N,N-dialkylamino)-Ct-isocyanoacrylates. readily prepared from the reaction between

various secondary amines, N-formylimidazole diethylacetal and methy! isocyanoacetate. can be used to
increase the diversity of the isonitrilc input in multi-component condensation. such as the Passérini

reaction. © 1998 Published by Eiscvier Science Ltd. All rights reserved.

Multi-component condensations (M-CC), a former relatively confidential reaction class, have recently
emerged as one of the most powerful tool for the generation of large collections of molecules (libraries) in
combinatorial synthesis." This renewed interest originates from the high convergence, and often relatively

s1mp1e reactlon protocol of such chermcal processes s4tart1ng from only 20 chemlcally dlStht bu1ldmo
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Scheme 1

However, to reach the kind of figure required for the generation of original « leads » (103 to 107
molecules), each reactant class should be well represented (both in term of number and structural diversity). If
this is true for amines, carboxylic acids and aldehydes, isonitriles however remain scarce, as only about 12-15
are commercially available, most of them being aliphatic.

Herein we report our investigation on the Passérini reaction, and our solution to provide structurally
serse isonitriles in a qtmmhtf‘nrwnrd manner.
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To circumvent the isonitrile paucity problem, while using the Passérini reaction, we employed a
“ reagent explosion » strategy: dxversny and output of the M-CC is increased by prior tuncnonahzatnon of one
of the reagent input.” Ideally, reagent diversification should be made as efficient as possible by introducing
structurally diverse fragments in one step and should preferably not introduce an additional uncontrolled
stereochemical element.
The commerciaily available methylisocyanoacetate, which not only possesses the required isonitrile
function, but also an acidic nucleophilic carbon is an ideal substrate for further chemical diversification. The
Bredereck- type condensation between active methvlene compo unds and N N- dialkviformamide acetals was
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chosen for this purpose: reagent diversity would be mtroduced e form of the well represented secondary
amines and possibly in a single stereochemical form.

Although preparation of these new isonitriles is possible using N,N-dialkylformamide dimethylacetal,
tedious and time-consuming preparation of these reagents would be required.”

For our high-throughput synthesis program we decided to expiore a new and more efficient synthesis of

the methyi-f-(IN,N-diaikylamino}-a-isocyanoacryiate Duuamg blocks 1a-k. This was accomplished by heating
. . D
an equimolar mixture of a secondary amine, N-formylimidazole diethylacetal” and methylisocyanoacetate in

DMEF, in the presence of 10% camphosulphonic acid (CSA) as catalyst (scheme 2). Isonitriles 1a-k were
produced in variable vields but could be easxlv nurlﬁed by aqueous extraction, filtration over silica and/or
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Scheme 2
Using this “ rapid ” version of the Bredereck reaction, 11 different isonitriles (10 of which are new,

this “ rapid I
table 1) were readily prepared. Structurally diverse secondary amines were successfully introduced : aliphatic,
heteroatom-containing, carbo- and heterocycle-containing (entries 1-11). However, anilines, ester- and
alcohol-containing, as well as bulky secondary and primary amines were found either unreactive or
decomposed under these conditions, setting some limitations to this diversification protocol (entries 12-17). .

Mention shouid be made that these isonitriles were aii smgle Z stereoisomers (Stereocnemlstry asswnea from
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crucial importance as it will have a strong impact on the future library size and complexity.

Interestingly, this variation of the Bredereck reaction allowed us to transform a traditional two
component reaction into a three component one, with possible control over three substitution points in one
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step: the isonitrile ester function, the secondary amine and the acylimidazole acetal (the « reagent explosion »

principle).
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a) Isolated yields, products were characterised by all usual means.

These new reagents were evaluated in the Passé
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(racemic).

Table 1

rini reactio

n. They all gave the corresponding adducts in
high yields as exemplified in scheme 2. Interestingly, dipolar aprotic solvents such as DMF and DMSO were
found superior in this reaction, whereas the commonly employed methanol was not suitable. Importantly,
isocyanide stereochemistry was retained throughout this MCC, yielding again pure Z-isomeric adducts



As both the Bredereck and the Passérini reaction were conducted in the same solvent, we enwsnoned
the possibility to carry out these two steps in « one-pot », according to the principle of M-CC union. 7 This
was accomplished by heating (80°C) for 30 min. a mixture of N-formyl diethylacetal (1.5 eq.), methyl
isocyanoacetate (1.0 eq.), morpholine (1.0 eq.) and benzoic acid (1.5 eq.) in DMF, followed by cooling at
25°C and adding cyclohexane carboxaldehyde (2.0 eq.). Adduct 2b was thus obtained in a fair crystallised
yield of 30%. This solution, though very efficient, was not retained for our library production.

Finally, a 4620-members library was prepared in solution (DMF) from 20 different carboxylic acids, 21
es (mainly aliphatic and electron-deficient aromatic) and the former 11 isonitriles, and screened with
success in various biological assays.

In conclusion, we have shown that the “ reagent explosion ” strategy offers definitive advantage for the
rapid construction of combinatorial libraries using M-CC, when one of the reagent input is not readily

available or not diverse enough.
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