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Abstract: Thia analogs of L-tryptophan (-3-thicno{2.3-b|pyrrolyl-L-alanine and [3-3-thieno[3.2-
h)pyrrolyl-L-alanine) have been prepared by the reaction of L-scrine and thienopyrroles catalysed by
Salmonella typhimurium tryptophan synthase.

The amino acid L-tryptophan plays essential roles in the structure and function of proteins
and peptides and in the biosynthesis of hormones such as serotonin in animals and indole alkaloids
in plants. Recently, the metabolism of L-tryptophan in man to produce quinolinic acid after
injury, viral or bacterial infection has been implicated in the etiology of neurological disease'.
Analogs of L-tryptophan are thus of interest as potential drugs and antibiotics. Previously, we
demonstrated that Salmonella typhimurium trytophan synthase can be used to synthesize ring
chlorinated? and aza analogues® of L-trytophan from the corresponding chloro and azaindoles,
respectively. However, the preparation of thia-L-tryptophans (B-3-thienopyrrolyl-L-alanines) has
not been reported before. In this communication, we demonstrate that S. fyphimurium tryptophan
synthase can be used to prepare 4,5-thia-L-tryptophan (1, B-3-thieno[3,2-b]pyrrolyl-L-alanine)
and 6,7-thia-L-tryptophan (2, B-3-thieno[2,3-h]pyrrolyl-L-alanine)*
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The thienopyrroles, prepared as described °, were incubated with L-serine in phosphate
buffer containing tryptophan synthase for 18 hours in the dark at 37° C ©. The reaction mixtures

1133



1134

R. S. PHILLIPS et al.

were then subjected to reverse-phase flash chromatography and lyophilized to obtain the purified
thia-L-tryptophans. The rates of reaction of the thienopyrroles with tryptophan synthase is much
faster than we observed previously with azaindoles®, and appear comparable to those of indoles.
The 'H and !’C NMR spectra of the isolated products were completely consistent with the
structures shown in 1 and 27. The thiatryptophans are relatively unstable, and 1 decomposed to a
black tar when recrystallization from methanol and water was attempted. Even upon storage at -
20° in a sealed brown vial, 1 turned brown within 2 weeks; however, 2 was stable in the solid
form for several months upon storage at -20°. Studies of the interaction of these novel
tryptophan analogues with tryptophan metabolizing enzymes are now in progress.
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