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Abstract The aromatic segment 15 of rifamycin S (1) was synthesized from the cyclohexadienone

2 or ii in high overall yield.

. L. ; . 1,2, ;
Rifamycins (originally spelled rifomycins), '~ isolated from the fermentation medium of

Norcardia mediterranei by Senti, Greco and Ballotta in 1959, were the first examples of a novel
class of antibiotics, ansamycins, characterized by an aliphatic bridge linking two non-adjacent
positions of an aromatic nucleus. The great number of antibiotics belonging to this class can
be divided into two sub-classes: those the ansa bridge of which is attached to a naphthoquinone
or naphthalene nucleus, represented by rifamycin S, and those the ansa bridge of which is at-
tachhed to a benzoguinone or benzene nucleus, represented by maytansine. Rifampicin (U.S.:
rifampin), a derivative of rifamycins, is a widely-used, orally-active tuberculostatic agent.
The structure of rifamycins was elucidated chemically by Prelog and Oppolozer, and X-ray crys-
tallographically by Brufani, Fedeli, Gliacomello and Vaciago. We have recently reported the
first total synthesis of rifamycin $§ (1), in which the aromatic segment 15 played the key role‘3

In this communication, we would like to outline the synthesis of this substance.

1l : Rifamycin S

The conjugated addition of pentenylmagnesium bromide (CH2=CH(CH2)3MgBr/Et20/OOC) to the
cyclohexadienone g%, prepared from 2-methylresorcinol monomethyl ether, gave the phenol 35
(oil; NMR (CDC13) § 2.07 (3H, s), 3.80 (3H, s); 55% yield).6 The phenol 3 was converted to the
carboxylic acid is (0il) by 3 steps, i.e. (1) Ac20/llOOC, (2) OB/CH30H/—78°C, followed by
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(CH3)2S work-up, and (3) Jones oxidation, in almost quantitative yield. The Friedel-Craft
reaction of 4 (AcCl/AlCl3/CCl4/RT), followed by aqueous acid treatment, yielded the tetralone
25‘(mp 124—1250C; NMR (CDC13) § 2.05 ppm (3H, s), 3.86 (3H, s), 6.25 (1H, s); 95% yield).7 It
was planned to introduce the side chain at the C-5 position8 by acylation of the tetralone 5.
However, 5 was found to be exceptionally inert towards various acylating reagents. To overcome
this problem, 5 was hydrolyzed (Py~HCl/200°C) to the resorcinol §5 (mp 200—20100), which was
found to react smoothly with propionic acid at 90°C in the presence of borontrifluoride. Thus,
the acylated tetralone Z? (mp 89—90°C) was isolated, after aqueous sodium carbonate work-up, in
92% overall yield from 5. The acylated tetralone 7 was converted to the corresponding dimethyl
ether §§ (mp 76—77°C; NMR (CDC13) 6§ 1.17 (34, t, J = 7.2 Hz), 2.19 (3H, s), 3.69 (3H, s), 3.79

(3H, s); 93% yield) under standard conditions (CH3I/K2C03/acetone/lOOOC).
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The next stage of the synthesis was the adjustment of the oxidation level of 8, which was
realized by using selenium dioxide in acetic acid at 70°C; the o-naphthoquinone 25 (mp ll7-llB°C;
NMR (CDCl3) § 1.21 (3H, t, J = 7.3 Hz), 2.24 (3H, s), 3.75 (3H, s), 3.88 (3H, s), 6.38 (1H, 4,

J = 10.4 Hz), 7.21 (1H, 4, J = 10.4 Hz)) was isolated by silica gel chromatography in 53% yield.
The intorduction of the C-2 amino group to the o-naphthoquinone 9 was achieved by applying a

reaction discovered in the 19th century;9 on treatment with hydroxylamine hydrochloride (excess)
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in ethanol at room temperature, 9 selectively yielded the mono-oxime l6a, which exists as its
tautomeric nitroso form légs (mp 139—1400C (dec.):; NMR (CDC13) § 1.21 (3H, t, J = 7.3 Hz), 2.27
(3H, s), 3.77 (3H, s}, 3.89 (3H, s)). Hydrogenation of léb (H2/Pd—C/THF/RT), followed by
acetylation (AcCl/Et3N/THF/OOC), gave the diacetate 195 (mp 100-101°%C; NMR (CDCl3) § 1.23 ppm
(34, £, J = 7.3 Hz), 2.16 (3H, s), 2.33 (3H, s), 2.42 (3H, s), 3.75 (6H, s)). The overall yield
from 9 to 10 was 98%.
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The remaining problems at this stage of the synthesis were (1) selective deprotection of
the C-6 phenolic group, (2) the adjustment of the oxidation level of the C-5 side chain, and
(3) the protection of the C-1 phenolic group as the p-methoxybenzyl ether. Selective cleavage
of the C-6 methyl ether of 10 over the C-8 was realized by borontrichloride in methylene chloride
at -ZOOC———note the effect of the C-6 carbonyl group; the naphthalene &ls (mp 119-12300) was
obtained, after aqueous sodium carbonate work-up, in 94% yield in this way. The oxidation of
the C-5 side chain was initially realized by selenium dioxide oxidation at 180°C of the diace-
tate of 11 (i.e., X=Y=Ac in 11), but later air oxidation was found to be much more effective.
Namely, the naphthalene 11 was converted to the corresponding dimethoxymethyl ether ££5
(CH30CH2Br/(Pri)2(Et)N/CH2C12/OOC; mp 103-104°C; NMR (CDCl) 6 1.22 ppm (3H, t, J = 7.3 Hz),
2.23 (3H, s), 2.38 (3H, s), 3.53 (3H, s), 3.54 (3H, s), 3.76 (3H, s)) and then subjected to air
oxidation (02/K0But/BuOHt—DME/—2OOC) to yield the a-diketone }}é (mp 138-139OC; NMR (CDCl3) [
2.23 ppm (3H, s), 2.36 (3H, s), 2.54 (3H, s), 3.44 (3H, s), 3.55 (3H, s), 3.79 (3H, s)) in 95%
overall yield. Acid treatment of 13 (CSA/CH3OH/RT) yielded the naphthol lés (mp 193—194°C; NMR
(CDC13) § 1.67 ppm (3H, s), 2.22 (3H, s), 2.32 (3H, s), 4.02 (3H, s), 7.84 (14, 4, J = 8.9 Hz),
8.68 (lH,.d, J = 8.9 Hz)) in 92% yield. p-Methoxybenzylbromide treatment of lﬂ_(ngH3OC6H4-
CHzBr/(Prl)2(Et)N/CH2C12/RT) gave the aromatic segment EE?'S (amorphous solid; 80% yield), which
was found to be identical with the authentic sample, prepared from rifamycin S, on comparison of

spectroscopic (NMR, IR, UV, MS) and tlc data.
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