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Abstract Acid treatment of the hydroperoxide 5 yielded the enol ether 9. Hydrogenation of 9 
gave the dihydro derivative, the structure of which was established by comparison - 
with the substance synthesized by a different route. 

White, Martinelli, and Lancini have succeeded in the isolation of rifamycin W (l_) by using 

a mutant strain of Norcardia mediterranei, and have shown that washed mycelium from a rifamycin 

B producing strain of Norcardia mediterranei transformed rifamycin W into rifamycin B (2). 1,2,3,4 

1 : rifamycin W 3.4 2 : rifamycin B 

They have suggested that rifamycin W is a normal intermediate in the biosynthesis of the other 

rifamycins, and further that a common progenitor is involved in the biosynthesis of the ansamycin 

antibiotics containing a naphthalene moiety such as rifamycins, streptovaricins, tolypomycins, 

and halomicins. 
5 

Related to our investigations on the synthesis of rifamycin S, 6 we were inter- 

ested in examining the possibility to utilize a compound similar to rifamycin W as an intermedi- 

ate for a chemical synthesis. A straightforward explanation for the transformation of rifamycin 

W (l_) into rifamycin B (2) would involve the following sequence of reactions: 

In this communication, we would like to demonstrate the feasibility of this sequence, at least 

of its last half, using a model system. 
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The cr,@unsaturated ketone 4 _' [NMR (CDCl3) 6 0.89 ppm (3H, distorted t), 1.96 (3H, d, J = 

1.5 Hz), 2.26 (3H, s), 6.05 (lH, tq, J = 7.0, 1.5)1 was prepared from Z-propionyl-g-cresol (zj8 

in 58% overall yield by the method summarized below. The hydroperoxide z7 [NMR (CDC13) 6 0.84 

ppm (3H, distorted t), 1.75 (3H, s), 2.28 (3H, s), 5.80 (2H, m), 8.40 (lH, broad s)l was prepared 

in 61% yield by quenching the anion, generated from 4 with LDA (2.0 eq.), with molecular oxygen. 

The hydroperoxide 5 was stable enough to isolate by preparative TLC [silica gel/hexane-ether 

(4-l) and then hexane-ether-chloroform (10-l-50)1 and to characterize by spectroscopic means 

(NMR, IR, w). Treatment of the hydroperoxide 5 with sodium sulfite in aqueous methanol at room 

temperature yielded the corresponding alcohol 6 _' [NMR (CDC13)' 6 0.86 ppm (3H, distorted t), 1.72 

(3H, s), 2.27 (3H, s), 5.81 (lH, dt, J = 15.7, 1.0 Hz), 5.93 (lH, dt, J = 15.7, 6.5)1 in almost 

quantative yield. Although the olefinic proton signals in the NMR spectrum of 5 were observed - 

as a higher order pattern even with a high field instrument, those of 6 were observed as a well 

separated spin system, so that the stereochemistry of the olefinic bond of 5 and 5 was conclu- - 

sively established to be trans (J = 15.7 Hz). It is interesting, particularly related to the 

biogenetic consideration on the origin of the C-14 hydroxy group of streptovaricins, 
5 

to point 

out the fact that the hydroperoxide 5 isomerized, to some extent, to the hydroperoxide 7 - _' [NMR 

(CDC13) 6 0.90 ppm (3H, distorted t), 2.04 (3H, d, J = 1.5 Hz), 2.27 (3H, s), 4.80 (lH, m), 5.85 

(lH, dq, J = 8.0, 1.5), 7.85 (lH, broad s)] when eluted on silica gel plates or even when left 

standing at room temperature. Reduction of z with potassium iodide in methanol gave the corres- 

ponding alcohol g7_ 

“O :I hb P -1 lJ 
x-o 

R 

[ 

1 : x = on 

d 
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Brief treatment of the hydroperoxide 5 with acids or acid anhydrides yielded the expected, - 

desired enol ether 9. Among various acidic conditions studied, trifluoroacetic acid (3 eq.) in - 

methylene chloride in the presence of anhydrous magnesium sulfate at O'C for 45 minutes gave the 

best result to date; thus, the enol ether z7 [Exact MS M+ observed: 274.1569, M+ calculated for 

C17H2203: 
274.1569; NMR (CDC13) 6 0.82 ppm (3H, distorted t), 1.61 (3H, s), 2.35 (3H, s), 5.25 

(lH, dt, J = 12.0, 7.5 Hz), 5.96 (lH, dt, J = 12.0, 1.2); IR (CH2C12) v 1725 cm-11 was isolated 

in 10% yield by preparative TLC [Merck silica gel/hexane-ether (lo-l)] in addition to the ketone 

E8 (32% yield), which likely resulted from interception by water of an intermediate like D in 
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the scheme shown on page one or from hydrolysis of 2, the alcohol 5 (26% yield) and the recovered 

hydroperoxide (10% yield). The spectroscopic data of 2 were consistent with the assigned struc- 

ture including the stereochemistry of its olefinic bond. 
10 

NMR and TLC analysis showed that no 

cis enol ether was found in this crude reaction mixture. 

‘I& 
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” : x = C”zC6H40Me-p 

The structure of 9 was further confirmed from the following experiments. First, acid hy- 

8 
drolysis of 9 (aqueous TFA/CH2Cl2/RT) gave the ketone 2 - and heptanal. Second, hydrogenation 

of 9 (H2/Pt02/EtOH/RT) yielded the dihydro compound 137 - - [63% yield; NMR (CDCl3) 6 0.85 ppm (3H, 

distorted t), 1.55 (3H, s), 2.34 (3H, s); IR (neat) v 1720 cm-'] , which was found to be identi- 

cal (NMR, IR, MS, TLC) with the substance prepared by a different route, i.e. 10 + 11 + 13. This --- 

route may deserve a few comments. Alkylation of the ketone 2, existing as a tautomeric mixture, 

under basic conditions took place exclusively at the site of the phenolate anion. 
11 

The resultant 

aklylated product (X = p-MeOC6H4CH2) was deprotonated with LDA in THF-HMPA, and then treated with 

heptyl iodide, to yield the enol ether 11' - [NMR (CDC13) 6 0.87 (3H, distorted t), 2.28 (3H, s), 

3.66 (2H, t, J = 6.5 Hz), 3.79 (3H, s). 4.63 (lH, d, J = 2.5), 4.95 (lH, d, J = 2.5), 4.96 (2H, 

s)l. Brief acid treatment (TFA/C6H6/RT) of 11 afforded the compound 2' in 76% yield. This 

cyclization reaction seemed likely to proceed via compound 12, and hence the choice of protecting 

group, i.e. p-MeOC6H4CH2, of the phenol function was important to achieve this transformation 

cleanly. 
12 

A synthesis of rifamycin S along these lines is currently in progress in our laboratory. 
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