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Abstract: The solid phase synthesis of 2,4,5-trisubstituted thiomorpholin-3-ones is described. Starting from

a recin-honund nrntectad cucteine and emnlavino reductiva allbviation and amida farmatinn thinmarmnhnalin 2
aresmn-bound protecied Cysieine, ana empioying réGuctive aiy:alion andc amice fonmation, Homorpnc:in-;-

one derivatives have been synthesized through intramolecular thioether formation in good yield and high
purity. © 1998 Elsevier Science Ltd. All rights reserved.

Many studies involving solid phase organic synthesis (SPOS) have been reported over the last five year.'>
This technique is a fundamental tool for the generation of organic compound libraries, as is solid phase peptide
synthesis from which SPOS originates.* We report here the design and solid phase synthesis of thiomorpholin-3-
one compounds derived from a resin-bound (-mercaptoalkylamine. Starting from p—methylbenzhydrylamine

(MBHA) resin, N-a-Fmoc-S-trityl-L-cystein

(MBHA) resin, N-o-Fm trityl-L ! upled in the presence of diisopropylcarbodiimide (DIC

hydroxybenzotriazole (HOBt). Following cleavage of the trityl (Trt) group with 5% trifluoroacetic acid (TFA)
in DCM in the presence of 5% of (iBu),SiH, the resin-bound Fmoc-cysteine 1 is treated with a range of different
tic acid derivatives in DMF in the presence of N-methylmorpholine (NMM). When bulky
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R, groups such as isopropyl or phenyl were present, poor purity was obtained for the final product (< 15% by
HPLC) due to the difficulty of displacing the bromo group. However, excellent results were obtained with

bromoacetic acid (R,= H), 2-bromopropionic acid (R, = Me), and 2-bromovaleric acid (R = Et). Following the
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occurred in the presence of an aldehyde and sodium cyanoborohydrate (NaBH,CN). No racemization was

observed when the resulting imine was reduced immediately upon formation.” The formation of thiomorpholin-3-

In an attempt to overcome the steric problem related to the bulky a-alkyl substituted bromoacetic acid

derivatives, we attempted the synthesis of the thiomorpholin-3-one derivatives 4 by first reductively alkylating the

ives, and finallv. the formation
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Scheme 1. Solid phase synthesis of 2,4,5-trisubstituted thiomorpholin-3-ones

of the thioether (method B). We expected that after trityl removal, the thermodynamically favorable intramolecular
thioether formation woul i
coupling of the secondary amine with a-bromo, «-alkyl acetic acid derivatives to completion.

Limiting R, to Me, Et, H, and using a variety of aldehydes, we were able to carry out parallel syntheses of
a number of individual thiomorpholin-3-ones 5 in good yield (Table 1).” All compounds prepared were
characterized by LC-MS and '"H-NMR. In Figure 1, we show the LC-MS spectra of the diastereomeric mixture

of the thiomorpholin-3-one Se obtained from benzaldehyde and 2-bromovaleric acid, which is representative of



The products were run on a Vydac column, gradient 5 to 95% of 0.05% TFA in ACN in 7 min. The purity was

estimated on analytical traces at A=214 nm.
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Compound # R, R, HPLC purity (%)
52 H vl N 92%
N/
O-
Sb H f—@ 90%
5¢c Me EI—-@ diastereomeric
mixture (80%)
5d Me rﬂ | diastereomeric
A mixture (78%)
_ - 5 // N diastereomeric
oe Bl 3—\__‘__/ mixture (75%)
O diastereomeric
>t Et )f -(\\/,\” mixture (80%)
5g H ’3—-\_/" >95%
sh H g—ﬂ—< >95%
si H 2——</_\>—0Me >95%
5 ‘;l / ‘;2 7\ diastereomeric
\ _ mixture (15%)

the purities obtained. This is an example of our ongoing efforts directed toward the solid phase synthesis of small

molecule and heterocyclic compounds and the generation of combinatorial libraries of organic compounds using

amino acids and peptides as st
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Figure 1. LC-MS of the diastereomeric mixture of the thiomorpholin-3-one 5e.
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