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Abstract: A library of potentially 1600 amide/ester dimers was prepared by reacting 40 acid chlorides with 40
nucleophiles. The whole library was presented for biological screening in 80 sample mixtures, with each of the
possible products appearing in & unique pair of samples. The potential of this strategy for rapid identification of
chemical leads was demonstrated by the discovery of (1) with micromolar affinity for the NK3 receptor and (2), a
weak inhibitor of the matrix metalioprotease MMP-1.

Generation of new chemical leads is a key problem in drug discovery. In the absence of precedent, many
compounds are often screened at random in an assay in order to identify structures for a programme of activity
optimisation. In order to maximise the chance of finding a lead compound it is important to be able to screen a
large number of diverse compounds in a short timespan. Towards this goal, much interest has arisen recently in
utilising compound libraries.! Herein we describe the preparation and evaluation of a library containing
potentially 1600 amide/ester dimers. The library was constructed by carrying out all the possible reactions
between a set of 40 acid chlorides and a set of 40 nucleophiles (amines and alcohols). The protocol utilised is
summarised below:
Reactants  ACID CHLORIDES Ay, Aj.... A
NUCLEOPHILES Ny.N,,...N¢g

Genaration of samples
A10N1_‘°—> SAMPLE 1 Ny+Ai 40 — SAMPLE 1
My*Niyg —> BAMPLE2 Ny+Aq 4o —> SAMPLE2
A‘O‘N1-w SAMPLE 40 Nw*MM-—’ SAMPLE 40
SET 1 (40 sampies with A fixed) SET 2 (40 samples with N fixed)

N\ /

S8CREEN S8AMPLES FROM SETS 1 &8 2

'

IDENTIFY HITS FROM BOTH SETS

SYNTHESISE '&Ny
where...

x = Number of biologically active sample in set 1
y = Number of biologically active sample in set 2
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There are three aspects of the design of this library which we believe offer advantages and make preparation of
similar libraries attractive as an approach to lead generation:

1) The synthesis utilises a very simple chemical coupling protocol and does not generate any biproducts which
could interfere with biological assays.

2) The 1600 synthesised compounds are presented for biological screening in two sets of sample mixtures. In the
first set, each pure acid chloride (A) is reacted with a stoichiometric amount of an equimolar mixture of the
nucleophiles (N]_40), and in the other set each pure nucieophile (N) is reacted with a stoichiometric amount of
an equimolar mixture of the acid chlorides (A]_40). A positive result in a biological assay for any given sample
thus identifies one half of an active dimer, and by combining positives from both sets of sample mixtures the
whole structure of active components can be deduced immediately.

3) Unlike in conventional peptide libraries, the molecules contained within this library are all of relatively low
molecular weight and have structures which are attractive as leads for a medicinal chemical programme of activity
optimisation.

Library Synthesis

In order to construct the library, 40 Acid chlorides (A) and 40 nucleophiles (Amines or alcohols) (N) were
purchased from commercial suppliers or retrieved from our in house compound archive. The only selection
criterion used was that the compounds had reasonable solubility in dichloromethane. By using acid chlorides,
which are highly reactive, it was possible to obtain efficient couplings with a range of nucleophiles of widely
differing relative reactivities. In this experiment, each nucleophile also contained an internal tertiary amine moiety
in order to neutralise HCI liberated in the reaction.2 Thus there are no biproducts produced in the coupling.
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0.5 M stock solutions of each reactant (A or N) were prepared in dichloromethane (10 ml). Half of each stock
solution was then removed, and mixed with an equal volume of each of the solutions of the other 39 components
of the same type. This produced A|_40 and Nj_40 (200 ml, 0.0125 M in each reactant). Coupling was achieved
by mixing the residual 5 ml of each pure reactant solution (A or N) with 5 ml of the mixture of the other reactant
(N1.40 or A.40). The reaction mixtures were stored for 48 hrs at room temperature. After this time, any last
small traces of unreacted acid chlorides were then destroyed by adding methanol (10 ml) to each reaction mixture
and finally the solvent was evaporated in air over a further 24-48 h to leave residual gums which were dried in a
vacuum desiccator and screened directly. Model couplings of 4 and 10 component mixtures were carried out in
order to optimise the reaction conditions above. These reactions were monitored by nmr and hplc and in a range
of such cases the conditions above produced essentially complete coupling. In the full experiment, we did not
attempt to follow the progress of the reactions, but in two specific cases used both GC and GC-MS to analyse for
expected products. The majority (>25) of the 40 expected products could be identified in both cases.3-5
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Library Screening

The 80 library samples were tested through a large and varied selection of high throughput screens available in
house. These screens consisted of enzyme, receptor/ligand and functional, cell based mammalian and microbial
assays. The library mixtures were well tolerated in the majority of these screens when tested at a concentration of
around 1-10 uM in each component. Most of the screens showed no positive "hits" and normal background levels
of inhibition. A small number of the screens reported active sample mixtures from the library and prompted
further investigation to elucidate the individual component(s) with biological activity. Results from two of these
screens are presented below:
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Analysis of hits from the library of sample mixtures in a neurokinin NK3 screenS:7 suggested that compound (1)
would have affinity for the NK3 receptor (since 15 pg/ml mixtures containing both the fixed acid and amine
components produced inhibition of senktide binding > 80% in the primary assay). Consequently pure compound
(1) was prepared by coupling the appropriate individual components. When evaluated in the NK3 assay, it had an
ICsq value of 60 pM, representing a weak lead for possible further chemical modification.

Similarly, screening results of the sample mixtures in an assay seeking to identify inhibitors of matrix
metalloproteinase-1 (MMP-1)8 suggested the preparation of compound (2). Pure compound (2) was synthesised
and found to have an IC5( value of 55 M in this assay.®

Comments on the scope of this approach

The limitations of using this type of library are in its relatively small size (1600 compounds in this case) and also,
since dimers are formed, the structures of many of the components contained within each mixture are quite
similar. Hence the observed biological actvity of a sample is often likely to be a sum of several moderate activities
rather than due to a single highly active ;mtity. Indeed, the activities found for (1) and (2) in the two successful
assays were lower than would have been expected if all the activity of the original mixtures had resided in the one
component alone. Nevertheless, using the very simple approach presented above we have been able to very
rapidly identify weak lead compounds from mixture screening which was the original objective of the experiment.
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