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A PHOTOCHEMICAL SYNTHESIS OF 4-HYDROXYIND0LEl
Chikara KANEKO, Wakako OKUDA, Yoshio KARASAWA, and Masanori SOMEI

Faculty of Pharmaceutical Sciences, Kanazawa University, Kanazawa 920

1-Alkoxycarbonyl-4-hydroxyindoles were prepared in ca. 25%
yields from 5-(alkoxycarbonylamino)isoquinoline 2-oxides by
irradiation in an aprotic solvent, followed by an acid treat-
ment under solvolytic conditions. 1-Benzyloxycarbonyl-4-hydroxy-
indole was then converted to the title compound by catalytic

hydrogenation.

We wish to report a convenient and efficient synthesis of 4-hydroxyindole (11)
and its l-alkoxycarbonyl derivatives (§), useful intermediates for the synthesis of
physiologically active indoles having an oxygen function at the 4-position,2 from

: Three synthetic routes to 4-

5-(alkoxycarbonylamino) isoquinoline 2-oxides (1).
hydroxyindole (11l) have been available starting from either 2-hydroxy-6-nitrotolu-
ene,4 2—hydroxy—G—nitrobenzaldehyde,5 or 6,7-dihydroindol-4(5H)-one.6 However, none
of them seems to be satisfactory due to tedious and many step procedures for their
conversions to the aimed indole (11) .

Our previous finding that the 1,3-benzoxazepine, derived photochemically from 1-
cyano-3-methylisoquinoline 2-oxide, afforded 2-hydroxyphenylacetone by an acid hy-
drolysis7 has led us to a new two step synthesis of 1-(alkoxycarbonyl)-4-hydroxy-
indoles (6) from the N-oxides &l) which can be carried out successively without
any isolation and purification of the intermediates; (i), the N-oxide (1) was first
irradiated in an gprotic solvent at 2300 nm8 until the disappearance of-i{then (ii),
the crude products, which consist mainly of the oxazepine9 (3) and isocarbostyril

species (;g) obtained after evaporation of the solvent, were refluxed in methanol

containing 10% ag. sulfuric acid for 10 hr. Silica gel column chromatography

separated the products, the benzofuranlo’11 ﬁg)' the hydroxyindole12 ﬁﬁ) and the
isocarbostyril13 (;g) as summarized in the Table. The isocarbostyril (;9) became
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Table. Products from 1 after Irradiation* (i) and Solvolysis** (ii).
Compound 6 9 }g
mp 119-120° mp 120-123° mp 231-234°
2 (27-32%) (4-5%) (22-29%)
mp 121-124° mp 95-97° mp 247-249°
b (21-26%) (9-13%) (17-28%)

* Irradiation was carried out in acetone (ca. 3.35 mM solution of 1).

** Solvolysis of the photo-products was carried out under the condition ii.

the sole rearrangement product, when the irradiation was performed in methanol.
Taking this fact as well as known photo-isomerization reactions of aromatic amine
oxides'? into consideration, the formation of 10 is explained by a carbonium ion

e s as . 15
rearrangement of an oxaziridine species

ﬁ%) formed as a primary photo-product
from 1, The oxazepine (3) which is expected to be formed preferentially by the
photolysis in an aprotic solvent of 1 via 1,5-oxygen shift of 2 accounts for the
formation of the other two products (9 and 6). Thus, the benzofuran (9) would be
formed by the hydrolysis of the 2a,7a—dihydrobenzofuro[2,3—b]—azete16 (7) derived
photochemically from 3. A direct solvolysis of the oxazepine &g} under the acidic
condition (ii) can reasonably account for the formation of the indole (&), because
analogous pathways from the related oxazepines to the ring opened products (e.g.,

7, 16a,b Furthermore, the proposed mechanism for the

4 and 4') are well known.
formation of the indole (6) from 3 was confirmed by an actual isolation of 2-amino-
2,3-dihydro—1—ethoxycarbony1-4-hydroxyindole17 (5a) from the photo-products of la
after a mild hydrolysis (warmed at 60° in methanol containing 10% ag. hydrochloric
acid for 2 hr) and its subsequent transformation to the indole (93) under the
condition ii.

Catalytic reduction of the indole (6a) over palladium-charcoal afforded 4-
hydroxyindole!® (11) in ca. 75% yiela.

It should be noted that, while 4-hydroxyindole is a quite unstable compound,5
these l-alkoxycarbonyl-4-hydroxyindoles () were stable crystalline compounds.
Hence, l-benzyloxycarbonyl-4-hydroxyindole (gg) prepared for the first time in the
present study fits to manipulations of its 4-hydroxy function, because at the final

manipulation stage, the benzyloxycarbonyl function can be eliminated by the cata-

lytic hydrogenation.
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