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i: 1as€ is of amino-substituted thiazolidinones usi ig ar
carbamate linkage is reported. In this approach, excess unprotected symmetrical diamine is

primary amine, cyclization and amide bond expansion. © 1998 Elsevier Science Ltd. All rights reserved.
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Our high-speed synthesis program has been in the process of constructing a series of
substituted heterocyclic libraries as a means to increase the molecular diversity within our
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program. From the literature and a recent review of the top selling 100 pharmaceuticals, we
were struck by the frequency with which a diamine fragment is incorporated into the

heterocyclic core of a variety of dru§ classes (e
Ciprofloxacin,? antibacterial; Clozapine,’ antipsycho
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thiazolidinones* as a heterocyclic scaffold which: (a) resembles an 1mportant recurring drug-
like motif (b) incorporates a diverse set of inputs into a multx-component system (c) can be
assembled on a number of resin bound diamines and (d) can be expanded quickly to explore
molecular space (Figure 1). Herein we report our findings in the development of symmetrical
diamine functionalized solid supports and the assembly and expansion of thiazolidinones.

Our initial interest was in the development of diamine functionalized solid supports upon
which heterocyclic systems could be assembled. We found the commercially availabie diamine

functionalized tntyl -based’ resins unsuitable for our needs.® We next turned our attention to

e.g. Cardizem, calcium channel blocker;
tic). We chose to explore diamine derived

carbonyummazone functionalized Wang resin.’ In the case of symmetrical diamines, coupling
of excess unprotected diamine (~4 foid) in NMP at 60 °C resulted in efficient loading of a
variety of diamines with less than 5% resin crosslinking (Scheme 1). This process obviated the
tedious selective solution phase mono-protection of the symmetrical diamines.®”
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Scheme 1: (i) carbonyldiimidazole (4 eq) , CH20\2, 2h; (i)1 3-cyc|ohexaneb|s(methylamme) (4 eq) NMP 60 °C,
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4 h. Resins were pre-swelled before each step in reaction solvent. After each step, resing were rinsed with 2 cycies

of reaction solvent, then 3 x DMF, 2 x CHCl> and 3 x MeOH and dried.

We next turned our attention to the scope and limitation of thiazolidinone formation on
solid support. While a vast number of aldehydes have been examined for imine formation on
solid phase,” we concerned ourselves with evaluating aldehydes which would undergo imine
formation and subsequent cyclization (Scheme 2). Benzylic aldehydes (electron rich or
electron deficient) were found to react cleanly in the imine/cyclization step with
mercaptosuccmlc ac1d Some problems were observed with thiophene and furan based
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Mercaptosuccinic acid was used to allow for the incorporation of a third diversity point
(Figure 1). Amide formation on the resulting free acid worked for most primary or secondary
amines gv__lu__toc_l, as woll as some highly activated mlmes (most aniline couplings, howeverﬁ

this two step approach on a series of 8 dlfferent s_ymmetncal diamines reacted with severa]
aldehydes, mercaptosuccinic acid and 80 amines (>1000 compounds synthesized and
characterized). Table 1 outlines nine representative examples where initial cyclization
proceeded efficiently. On average, purities for the library as a whole were greater than 65%
(some methyl esterification of the pendant thiazolidinone acid occurred during
dehydration/cyciization) All 1000 compounds were characterized by mass spectrometry in a
96-well piate samplmg mode (posmve and negatwe) A general rcsin—'based thiazolidinone
cyclization strategy has been previously reported in a recent patent'' using amino acid-based
supports but to date, this approach has not been used to synthesize the class of molecules we
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Scheme 2 () a) RyCHO (3 eq), (MeO)3CH 1 h, b) mercaptosuccinic acid (6 eq as a solid) 80 °C, 18

(mercaptosuccinic acid does not fully dissolve until after prolonged heating); (u) pentafluorophenyl trifluoroacetate

eq), pyridine/OMF (1:10) 1 h: (ill) RN(H)H (6 eqg), DMF, 18 h (iv) TFA/CHoClp (1:1), 1 hi. Resins were pre-swelied befo

each step in reaction solvent. After each solid phase step, resins were rinsed with 2 cycles of reaction solvent, then
x DMF, 2 x CH5Cl, and 3 x MeOH and dried.
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Table 1. Representative products and results. Crude yield based on average HPLC purity at 254.0 and 220.0 nm |s
given in parenthesis (continuous dicde arra‘y scan HPLC). Expected [M+H]® was found for each compound and

represented between 60-85% of overall ion count. Both positive and negative modes were run on all compounds.
Verification of product is based on exact mass calculations for expected versus found weights. The remaining impurity
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component was primarily a methyl ester by-product which formed during dehydration/cyclization in TMOF. The ratio of

%"Ud to ...e’."‘.,’! ester ugrind hasad on r:ldeh\f{_!W nnlnmnent HPLC in some rases showed mrhnl canaration of the

diastersomers. Isomeric composlons of final ring structures, howaver, were not determined. Penpheral experiments not
reported herein confirmed that closure to the flve membered ring was much preferred over six member ring formation (the
latter was not observed at all under the conditions reported in this paper). Input diamine linkers are as follows: 1,3-
cyclohexanediamine, p-xylyldiamine, 1,4-cyclohexanebis(methylamine). Input aldehydes are as follows: 3-
phenoxybenzaldehyde 2 S-dimethoxybenzatdehyde benzaldehyde, 4-b|phenylcarboxaldehyde, ~methoxy—1-
naphthaldehyde. Amines are as foliows. 1,23 4-tetrahydroisoquinoline, 4-fluorobenzylamine, cyclopentylamine,
cyclohexylamine, 4-methoxybenzylamine, 1-(4-fluorophenyl)piperazine, 1,2-diphenylethylamine, 3,3-
diphenylpropylamine, 1-(2-pyridyl)piperazine.
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In conclusion, we have repO‘ te
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molecules requiring a pendant primary amine for
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analytlcal mass spectroscopy.
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