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Abstract: We have synthesized a library of dehydroamino acid derivatives using a Passerini three
component condensation reaction. A number of structurally diverse inputs were used, thus

demonstrating a large tolerance of functionality for the key transformation. © 1998 Elsevier Science Ltd.
All rights reserved.

Combinatorial organic synthesis involving solution or solid phase reactions has developed into an
important technology for the generation of large libraries of small molecules for biologicalscreening? While it
is often necessary to perform ch
compounds,? it is often difficult and time consuming to adapt solution phase methods to solid support. Thus,
it is frequently advantageous to carry out solution phase parallel synthesis to generate these libraries.

A multiple component condensation (MCC) reaction requires only a si
create a molecule which would otherwise require multiple synthetic steps to generate the same amount of
functionality and is a useful alternative for the generation of chemical libraries.’ Unlike libraries constructed by

a sequence of reactions, whose potential sizes are determined by borh the number of reaction steps and input
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The antitumor antibiotics
Streptomyces griseofuscus and are known to cross-link duplex DNA in the major groove® with the aziridine,

epoxide, and napthyl ester functionality thought to play a role. To probe the importance of these functional
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chemical approach that employed a Passerini three-component condensation (3CC) (figure 1).

investigated this strategy as a means for the rapid construction of a library of dehydroamino acid derivatives

and wish to report our efforts toward a library of azinomycin analogues based on solution phase 3CC

For this study we choose to vary the functionality contained on two of the components of the 3CC in
an attempt to explore the range of functionality that would be tolerated by the reaction and generate a library
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ompounds which would probe steric re
were used as available from commercial vendors, while the isocyanide was prepared using known
methodology.” The reaction procedure was as follows:® (without aziridine) To a solution of isocyanide (0.1-

0.2 mmol) in CH,Cl, (2-3 mL) was added sequentially aldehyde (3.0 equiv) then acid (1.0 equiv) at room

removed in vacuo and the crude products were purified by flash chromatography (silica gel, pretreated with

5% TEA / hexanes). For those cases containing an aziridine the procedure was the same as above order of

reagents was: pyridine (1.1 equiv), aldehyde (3.0 equiv), then acid (1.0 equiv)
Table 1
o O R , O
RyCOzH . \/(J\Y Passerini H1)L O/KH/N\I/”\{
Reaction
RoCHO 0 J\
2 R X R X

R X Y Ro Yield R X Y Rz Yield
—n-Pr —H —OEt —n-Pr 55 —Ph -—N(] —OMe  1-napthyl 52
—Br —OEt  —n-Pr 61 —N] —OMe —(S)-Me- 36

glycidyl
—H —OMe  —n-Pr 54 —Nﬂ —OMe —n-Pr 57

n-Bu n-Bu

—N(,{ —OEt —(S)Me- 0 —N(Jf —OMe —(S)-Me- 56

n-Bu gl’ymdyl n-Bu g@cudyl
—N(I —OEt —n-Pr 0 —-Nd_ —OMe —(S)-Me- 37

n-Bu glycidyl
—Br —OMe —(SR-Me- 39 —Nj —OMe ~n-Pr 68

glycidyl
—Br —OMe  —n-Pr 69
—Br —NHBuU —i-Pr 30




Table 1 (continued)

R X Y R» Yield R X Y R> Yield
—ph —N{ —OMe —n-Pr 60 —PhBr  —H —OMe —i-Pr 84
o1 - PR, - P
N —OMe  —(S)-Me- 53 —Br —0OMe  —i-Pr 81
glycidyl
—n~T — a —{Q\_Ma_ 49 N\ —_ —OEt —i-Pr an
N | O!‘V‘IU é—ig’cﬂlﬂdvyl e ) OMe i f oo § = JU
Ng
mMTr = monomethoxy trity! Nf, —Br  —OEt  —iPr 0

The results of the study are reported in Table 1. First, it should be pointed out t

pyridine was necessary in those cases containing the aziridine moiety. Without the addition of base, only
decomposition was observed. However, we were surprised to discover that this was completely reversed by

Cb

Overall, the procedure atforded good yields of aimost all products with the alkene geometry conserved in
of

virtually all the cases with the exception of those where R = Ph. Here, when the aziridine was trans to the

mostdemanding examples.

Interestingly, the two cases where R = PhBr no isomerization was observed and yields were quite
respectable even though they share the same geometry as those which underwent isomerization and are also
quite hindered. As these reactions were not performed with added pyridine, this suggests that the added base
may be the mechanism by which the isomerization is occurring. This may be overcome by using a less
nucleophilic or more hindered base, reducing the possibility of Michael addition.
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demonstrated the scope and limitations of the reaction and resulted in a library of dehydroamino acid

derivatives. We found that the reaction gives retention of alkene geometry in nearly all cases (vide supra) and
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