July 1991 Communications to the Editor Chem. Pharm. Bull. 39(7) 1905—1907 (1991) 1905

THE CHEMISTRY OF 1-HYDROXYINDOLES: SYNTHESES OF METHYL 1-HYDROXYINDOLE-3-ACETATE, Nb-ACETYL-1-HYDROXY-
TRYPTAMINE, (+)- AND (S)-1-HYDROXYTRYPTOPHAN DERIVATIVESq)
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Methyl 1-hydroxyindole-3-acetate, (+)-2-acetoamino-3-(1-hydroxyindol-3-yl)propanol, Nb-
acetyl-1-hydroxytryptamine, (+)- and (8)-(+)-Nb-acetyl-1-hydroxytryptophan methyl ester, which
are needed for inspecting our hypothesis regarding the metabolism of tryptophan, were prepared
for the first time. The structural proof of (+)-Nb-acetyl-1-hydroxytryptophan methyl ester by
X-ray crystallographic analysis is also reported.
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T-Hydroxyindoles are generally believed to be unstable compounds except for cases where electron-

29344)

withdrawing groups are placed at the proper positions. For a representative example, 1-hydroxyindole

(2a) can exist only in an inert solvent under protection from light and attempts to isolate it have thus

2,3)

far been unsuccessful. Therefore, it is a quite interesting and challengeable theme to determine
whether 1-hydroxytryptophan derivatives can exist or not. Furthermore, it is important to study 1-hydroxy-
tryptophan derivatives as common intermediates for the formation of various indole metabolites in vivo in

2) Based on the hypothesis, we have long been engaged in the
Ryh) 4)

relation to the metabolism of tryptophan.

chemistry of 1-hydroxy- and 71-methoxyindoles, and developed simple synthesis methods for them. Here
we report the first and simple synthesis of methyl 1-hydroxyindole-3-acetate (EE), (+)-2-acetoamino-3-(1-
hydroxyindol-3-yl)propanol (%3), Nb-acetyl-1-hydroxytryptamine (gg), (+)- ((+)- %3)’ and (8)-(+)-Nb-
acetyl-1-hydroxytryptophan methyl ester ((§)—(+)—%§).

2,3-Dihydroindoles (137£) were prepared by reducing the corresponding indoles with sodium cyano-

borohydride5)

in acetic acid. Oxidation of methyl 2,3-dihydroindole-3-acetate (1b) with 30% aqueous
hydrogen peroxide (HZOZ’ 10 mol eq.) in the presence of a catalytic amount of sod;:m tungstate dihydrate
(Na2W04°2H20, Oé? mol eq.) in methanol-water at room temperature for 30 min afforded methyl 1-hydroxy-
indole-3-acetate (%P) in 657 yield (Chart 1). The compound (EB) was stable enough for rapid silica gel
column chromatography and isolable as a pure colorless oil. However, it gradually decomposed and after
standing for one hour at room temperature, it formed unidentified products, though %P was still the major
component. The structure of gh was determined by converting it to stable methyl 1-methoxyindole-3-acetate

(QB)Zb) by treating it with ethereal diazomethane in 91% yield.

Under similar oxidizing conditions, (+)-2-acetoamino-3-(2,3-dihydroindol-3-yl)propanol ((#)-1c), Nb-
acetyl-2,3-dihydrotryptamine (1d), and (+)-Nb-acetyl-2,3-dihydrotryptophan methyl ester ((£)-1e) afforded
a R= H
R R R R P R= —CHQCOOMG
Q__j @[_—Jj @[__11 @_j; H ¢ R= (+)-CH,CHCR,0H
- —> + NHAc
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the corresponding 1-hydroxyindole derivatives, ((t)-2c), (2d), and ((+)-2e), in 30, 55, and 73% yields,
7 << <4 <<
)

respectively. The compound ((i)—%g was an unstable oil, but more stable than 2b. To our surpriée, the
compounds (24 and (i)—as)g) were isolated as stable colorless prisms. The structures of (i)—%g, 2d, and

(+)-2e were determined by converting them to the corresponding 1-methoxyindoles, ((i)—zs), (3d), and ((+)-

3e), in 77, 83, and 837% yields, respectively, by treatment with ethereal diazomethane.

(b)

Bond length & N1-C1, 1.372(2); C1-C2, 1.364(3);
(angstrom) CR-C3, 1.433(3); N1-01, 1.388(2);
C3-C8, 1.408(3); N1-C8, 1.363(3).

Fig. 1. Perspective View of (#)-Nb-Acetyl-1-hydroxytryptophan Methyl Ester ((+)-2e)

The structure of (i)—gg was unequivocally determined by X-ray single crystallographic analysisg) as
shown in Fig. 1. This is the first example of the X-ray analysis of 1-hydroxyindole itself. The ABX cou-
pling pattern (TH—NMR) of H6, H7, and H8 signals of (+)-2e and bond length between N1 and C1 proved that
the contribution of the nitrone structure (4) was negligible in both the solution and solid states. It
should bed?oted that the oxygen atom of the 1—;&droxy group deviates clearly from the plane of the indole
3

nucleus, as Fig. 1b shows.

Finally, (S)-(+)-Nb-acetyl-1-hydroxytryptophan methyl ester1o)

((8)-(+)-2f) was obtained as stable
colorless prisms (mp 116-117°C) in 53% yield from the corresponding 2,3-dihydroindole (1f) by the oxida-
tion with 30% H,0, and Na2WOA'2H20. Treating (8)-(+)-2f with ethereal diazomethane affo;ged a 78% yield of
(8)-(+)-Nb-acetyl-1-methoxytryptophan methyl ester11) ((§)—(+)—§£).

These results show that the stability of 1-hydroxyindoles (g) is governed at least partly by the
bulkiness of the 3-substituent. The most important point in the present work i§ that 1-hydroxytryptophan
2a

can exist in peptides and/or enzymes and plays a biologically significant role in vivo. Preparations of
glycosides and phosphate esters and the biological activities of compounds (% and 3) are currently under

investigation.
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