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Summary: The fit total synthesis of rifamycin W (1) has been accomplished by coupling two 

segments of the aliphatic ansa-chain 2 and the aromatic chromophore 3, elucidating the absolute 

structure completely. 

Rifamycins are the first family of ansamycin antibiotics1 characterized by the structure of 

aliphatic ansa-chain bridging an aromatic chromophore. Among them, only rifamycin S has 

been totally synthesized by Kishi and co-workers. 2 During the course of our synthetic studies of 

rifamycins,3 we have been interested in rifamycin W (1),4 which is the biosynthetic 

intermediate of all the rifamycin families. 4a The structure was estimateddb on the basis of 

spectroscopic studies in comparison with rifamycin S, but the configurations of the C28 position 

and the Cl2 - C29 double bond remained undetermined. We wish to describe here the first total 

synthesis of rifamycin W (1) and elucidate the whole stereochemistry of 1 as depicted. 
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The crucial step for construction of 1 was the effective connection between the aliphatic 

ansa-chain and the aromatic chromophore and was accomplished by an aldol condensation5 

between the ansa-chain aldehyde 2 having (28RJ-configuration6 and the enolate of the aromatic 

segment 3. The aldehyde 2 was obtained from the ansa-chain compound 5, which had been 

previously prepared in enantiomerically pure form by using “two-stage coupling process” as a 

key step.3#7 The aromatic segment 3 has been prepared from 3,5-dibromo-2,6toluenediol by us.8 

Treatment of 5 with ethanethiol and a catalytic amount of camphorsulfonic acid (30°C, 2d) 
gave the de-0-formylated dithioacetal 69 [70%; [al ~27 -80 (c 0.12, CHC13)l. This was converted 

into the hexaol7 by a three-step sequence in 95% yield [i) excess DIBAL/toluene, -78”C, 0.5 h; 
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ii) Ac20/4_dimethylaminopyridine/EtOAc, 25”C, 0.5 h; iii) NaOMe/MeOH, 25‘C, 17 hl. After 

pivaloylation fEvCl/Ey, VC, 4 h) of the two primary alcohols in 7, the resultant tetraol was 
acetonized (2,2dimethoxypropanene/cat H2SOq/acetone, W”C, 2 h) to afford 89 181%; [ul# -16’ (c 

0.66, CHC13)l. Dethioacetalization of 8 (HgC12/HgO/80% aq acetone/ 25”C, 0.5 h) gave the ansa- 

chain aldehyde 2 in quantitative yield. 

The coupling of the aldehyde 2 and the aromatic segment 3 was realized using a slightly 
modified House’s conditions.~O Anhydrous ZnC12 (3 equiv) in ether was added at -WC to a THF 

solution of a lithium enolate of 3, which was prepared from 3 (3 equiv) and lithium 

bii(trimethylsilyl)amide (3 equiv) at -30°C for 0.5 h. After 10 min at O’C, the aldehyde 2 (1 equiv) 

in ether was added to the resulting zinc enolate of 3. After 0.5 h at PC, usual work-up and silica- 

gel chromatographycal purification gave a mixture of the two separable adducts 9 in 86% yield in 

a ratio of 7 : 1. The major adduct was still a 1.2 : 1 inseparable mixture whereas the minor one 

was a 3 : 1 inseparable mixture.11 Both the separated adducts were independently dehydrated 

(0.7% methanolic KOH, 40°C, 40 h) to afford the same a,B-unsaturated ketone 10 (85%). The 1H 

NMR spectrum, however, showed that 10 consisted of a 3 : 1 inseparable mixture. Irradiation at 

2.05 and 2.09 ppm (Me-13 peaks of the minor and the major 10, respectively) gave no NOE 

enhancement at the olefinic region (5.60 - 6.00 ppm), thus establishing the E-configuration of the 

Cl2 - C29 double bond in 10 .I2 Therefore, it is reasonable to assume that this inseparable 

mixture should be due to the atropisomers because of hindered rotation around the C5 - Cl1 

bond.13 On the basis of molecular model studies, we expected that the free rotation about the 

C5 - Cl1 bond could be possible after the aromatic portion would be transformed into the intact 

structure present in 1. 
Oxidation of allylic alcohol 10 with MnO;? in CH2Cl2 (25”C, 3 h) followed by silylation 

(TBSCl/imidazole/CH2Cl2,25“C, 1 h) of the resultant ally1 aldehyde 11 gave 12 (86% from 10). 

Still’s olefinationl4 of 12 [4/(Me3Si)2NK/l&crown6/THF, -78’C, 0.5 h) gave the desired (Z,EJ- 

diene ester 13g (82%) as a sole product. Hydrolysis of 13 with LiOH in 2 : 2 : 1 THF-MeOH-H20 

@O”C, 8 h) gave the carboxylic acid 14 9(98%). Selective reduction of the nitro group in 14 was a 

troublesome step. After many unsuccessful results, sodium dithionite reduction1 5 
(Na2$204/NaHC03/1 : 1 DMF-H20,110°C, 10 min) gave the best result (100%). The resultant 

unstable aminocarboxylic acid 15 was cyclized under the Baker’s conditions16 [bis(2-oxo-3- 
oxazolidinyl)phosphinic chloride (4 equiv)/&‘r2NEt (10 equiv)/toluene (1.5 x 103M), 85’C, 3 hl 

to afford the labile product, which was immediately oxidized with AgO in dioxane (1N HNO3, 

25”C, 1 h)17 followed by deprotection (1 : 1 1N aq HCl-THF, 25“C, 2 d) to afford rifamycin W (1) in 

30% yield from 14. As expected, both atropisomers were converged into the single isomer 1. All 

data (1H NMR, IR, UV, TLC mobility) were identical with those of natural rifamycin w.18 This 

goal indicates that the configurations of the C28 position having hydroxymethyl group and Cl2 - 

C29 double bond are R and E, respectively. 
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