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Abstract: An efficient solid phase synthesis of 3,5-disubstituted hydantoins is described. The treatment of
a resin-bound diamino acid containing dipeptide with carbonyidiimidazole or triphosgene afforded the five

member ring hvdantoins. A second site of diversity is included fn"n“nna N-acvlation of the free amine side
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chain with a w1de range of commercially available carboxylic acids. © 1998 Elsevier Science Ltd. All rights reserved.

The development of new strategies for the generation of heterocyclic and small molecule organic compounds is
of great value for the discovery of new, biologically active compounds.’ A wide range of therapeutic properties h
been reported for hydantoins and thiohydantoins, including antiviral, antibacterial, antifungal, herbicidal,
anticonvulsant, antidiabetic, anti-inflammatory, antiulcer and antiarrhythmic activities.” New strategies for the
synthesis of hydantoins and thiohydantoins continue to attract the interest of chemists and medicinal chemists.>*
We previously reported an efficient approach for the solid phase synthesis of individual and combinatorial libraries
of hydantoins and thiohydantoins using resin-bound dipeptides as starting materials. Following the screening of
these earlier libraries in a sigma competition assay using [*H] pentazocine, individual hydantoins with high affinity
binding were identified.® In order to increase the diversity of this class of compounds, we report here the solid
phase synthesis of 3,5-disubstituted hydantoins.

The parallel synthesis of 3,5-disubstituted hydantoins was carried out on the solid phase using the “tea-bag”
method.” The reaction scheme is illustrated in Scheme 1. Starting from a p-methylbenzhydrylamine resin-bound,
orthogonally protected diamino acid (including diaminopropionic acid, diaminobutyric acid, ornithine or lysine),
and following deprotection of the a-amino group and coupling of a second amino acid, the resin was treated with
carbonyldiimidazole or triphosgene to afford a highly active intermediate isocyanate, which undergoes an
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amine goup is N-acylated with a range of carboxylic acids to yield the desired hydantoins following cleavage of

the resin with hydrogen fluoride.*

0040-4039/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)01874-7



8200

We initially tested this approach using ornithine as the diamino acid, along with five different L-amino acids
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compounds prepared were characterized by LC-MS and 'H-NMR.
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Scheme 1. Solid phase synthesis of branched hydantoins.

Figure 1 illustrates a typical LC-MS spectra of the hydantoin 3n obtained from serine, ornithine and

cyclohexanecarboxylic acid. The use of this approach for the identification of highly active hydantoins will be

reported elsewhere. This is a further example of our ongoing efforts toward the solid phase synthesis of
heterocyclic compounds using resin-bound peptides as starting materials.™"’
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Entry R4 R, Purity MW (calculated) MW (found)
3a —CHqy-Ph —CHy-Ph 90 % 4225 4231
3b —CHx-Ph —{CgHi4) 92% 4145 4152
3c —CHy-Ph —CH,-CH(CH3), 91 % 388.5 389.1
3d -~ CH(CH3)-OH —CHy-Ph 93 % 376.4 3771
3e —CH(CH3)-OH —(CgH11) 91 % 368.4 369.1
3t ~—CH(CH3)-OH —CH2-CH(CHg), 89 % 342.4 3431
3g —CHjs —CHy-Ph 93 % 346.4 3471
3h —CH3 —(CgH11) 92 % 338.4 339.1
3i —CHj —CH2-CH(CH3), 92 % 3124 3131
3j —CH2-CH(CH3)a —CHz-Ph 93 % 3885 3891
3K —CHo-CH(CH3), —(CgHq1) 87 % 3805 3812
3l —CH2>-CH(CH3), -~ CH2-CH(CH3) 86 % 354.4 355.1
im —CH»-OH —CH~-Ph 094 % 3624 363 1
3n —CH3-0H —(CgH11) 92 % 354.4 355.1
30 —CH»-OH —CHy-CH(CH3); 9N % 328.4 329.1
The products were run on a Keystone 053-715 column, 5 to 95%B (A: 0.05% TFA in H,0; B: 0.05% TFA in ACN) in 7 min
The purity was estimated on analytical traces at A= 214 nm.
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