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Summary: Medermycin has been first synthesized from D-rhamnose derivatives and comfvmed to be identical 

with lactoquinomycin. 

In the last several years, more than ten pymnonaphthoquinone (isochromanequinone) antibioticsl2) have 

been isolated as microbial metabolites; kalafungin (1). nanaomycin D (2:enantiomer of 1). medermycin (3). 

lactoquinomycin (3) and mederrhodin A(6hydroxymedermyci&) serve as representative examples. Generally, 

they show a variety of biological activities and bear a structure of kalaftmgin (1) or nanaomycin D (2) as a major 

constituent 

Medermycin was isolated in 1976 from Strepromyces sp.3) and the structure was assigned to be 3294). 

However, in 1985, Tanaka et al.5) reported the isolation and structure 3 of lactoquinomycin and suggested that 

medermycin could be an isomer of lactoquinomycin on the basis of their diffuent physicochemical proper&s and 

biological activities, although both natural products were not directly compared with each other. 

‘llms it would be necessary to be particularly rigorous in defining the structmes of synthetic intermediates. 

The structure 3 is a C-glycoside of kalafungin (1). Since we have already achieved the enantiodivergent total 

synthesis of kalafungin (1) and its enantiomer, nanaomycin D (2) from an enone (~-isomer of 4). the strategy can 

be extended to the total synthesis of 3 to confhm the structure. Hererin we describe the firs total synthesis and 

structural identification of medermycin and lactoquinomycin (3). 

Our strategy for reducing the problem to manageable proportions envisioned a late introduction of the 

dimethylamino group. The starting materials were compounds 41*6), 5 and 6. The aceta157) was prepared from 

4-bromo-3-hydroxybenxaldehyde*) in two steps (90%) ; i) Me2SO4/K2tXQ/Me2cO, ii) CH(OMe)3/ IR12OB/ 

MeOH). The lactone 67) (mp 103°C, [a]D +34’) was derived from D-rhamnal through a three-step sequence 

(63%); i) BnBr/NaH/DMF; ii) NBSg)/H20/MeW, iii) PCC/MS-3A/CH2Q). Coupling of 6 with the lithiated 5 

@bLUHF, -78°C. lh) followed by oxidation of the acetal (H2NSO3H/NaC!Q/aq. Me2CO. 12h) gave a single 

carboxylic acid 77). the ~-anon&c hydmxyl structure of which was presumed from the anomeric effectll) (but 

not characterired) and suggested by the NMR study of the B-C-glycoside 8. Reduction of 7 with Et3SiHl2) 

(CF3CXXWCH2C12) afforded the l’deoxy compound, which was treated with l,l’-bis(benxotriaxolyl)- 

oxalate13) (Ey/MeCN) to give the active ester followed by addition of Et2NH to yield the diethylamide. After 

debromination (Bu3SnH, AIBN/PhMe, 8CPC, lh), the B-C.-glycoside 8 was obtained in 54% overall yield from 6 

(oil, [CZ]D +28’ (c 0.76)). The NMR analysis indicated the structme 8 to be the &glycoside. Though other PC- 

glycosylationslo) were widely investigated by a variety of conditions on several stages, the better results were not 

reaked. Near quantitative conversion of 8 to 97)[9O%, oil, [aID +81° (c 0.45, MeOH)] resulted from de-O- 

benzylation (H2/Pd(OH)2C/MeOH) and methoxymethylation (MM-Cl/i-Er2NEt/CHC13, 40°C, lh). 
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Regioselective formylationl) of 9 at C-2 (t-BuLVl’MBDA/DMP/THP, -78”+rt, 1.5h) gave the benzaldehyde 

derivative (70%), which was hydrolyzed (aq. HCVdioxane, 7S’C, lh) to the hemiacetal 10 and treated with 

thiophenol (TsOH. 1304C. lh) to give a mixture (86%) of 1187) [Rf 0.56 (EtOAc-hexane 10/l), mp 7ST, [a]D 
-235'1 and llb7) [Rf 0.44, mp 68’C, [a]B +118’]. Oxidation of the mixture 11 (mCPBAKH2C12) to give the 

sulfone, followed by O-protection (l,l-dimethoxycyclohexane/CSA/DMP, 40°C 25mmHg, 1.5h) produced a 

mixture of 12a7) [Rf 0.32 (PhH-EtOAc 15/l), mp 187’C, [a]D +255’] and 12b7) [Rf 0.25, mp 165°C. [a]D 

-136’1. 

Now, further conversion of 12 into 14 can be accomplished according to OUT previous synthesisl). The 

mixture of 12 was coupled with the enone 4 (BuLi/t-BuOm, -78“+rt, lh) to give the hydroquinone, which 

was 0-methylated (Me2SO4/K2CO3/Me2CO, 70°C, 12h) and successively reduced by NaBH4 (MeOH, O’C, 

Smin) to give stereoselectively the 4a-alcohol 137) (50%, mp 85°C. [a]D +34”). Acid hydrolysis (aq. 

HCl/AcOH, 80°C, 2h) afforded the corresponding hemiacetal, which was subjected to a Wittig reaction 

(Ph3P=CHCOOEt/PhMe, 105”C!, 12h) to give a mixture of lactone 14 and the ester 15 through Michael 

cyclixation of a Wittig product with or without lactonizationl). Their less hindered 3’-hydroxyl groups were 

selectively 0-silylated (TBDMS-Cl/hnd/DMP) to afford exclusively a mixture of 16 and 17, which was readily 

separated by silica gel column chromatography (hexane-EtOAc 5/2); 167) [28% from 13; Rf 0.44 (PhH-EtOAc 

5/l), mp 115”C, [a]D +90”]; 17 [24% from 13; Rf 0.69, yellow foam, mp 79’C [a]D -4O’]. Their structures 

were confiied by the NMR analyses, which showed the presence of 4’-hydroxyl groups7). The undesired 17 

could be recycled (TsOH/PhMe, 70°C, Zdays) to a mixture of 14 and 15 through retro-Michael and Michael 

cyclixations at C-3. Methoxymethylation (MM-CVLPr2NBt) and de-O-silylation (Bu4NPm of 16 generated 

the 3’-alcohol, which was oxidized (pcc/MS-3A/CH2Cl2) to the ketone 187) [85%; mp 119”C, [a]B +245Ol. 

The setting for installation of the amino group was now at hand Reaction with NH2OH*HCl (Py, 15min) 

afforded the oxime, which was reduced (3.5atm H2/Raney NiIBtOH) to yield the desired 197) 162% Rf 0.46 

(CHC13MeOH 10/l), mp 118°C. [a]B +92’] and the undesired epimer 1917) 124%; Rf 0.57, [a]D +127”]. N- 

Dimethylation of 19 (37% aq. HCHO/NaBH3CN/AcOH/MeCN) followed by oxidative demethylation 

(CAN/H2O/MeCN. 15min) gave the labile quinone 207) 179%; [a]B +51“ (c 0.26, MeOH)]. Deprotection with 

AlC13 (CH2Cl2.1.5h) completed the synthesis of 3. After quenching with IU-I2PO4-Na2HPO4 buffer (pH 7.1). 

EtOAc extraction and purification on CM-Toyopearl65OM with MeOH afforded, after recrystallization from 

BuOH, dark orange rods of 37) [80%, mp -155°C (decomp)5), [a]D +265’ (c 0.14. MeOH)5)]. The 

monohydrochloride7) was obtained by exposure to aq. HCl-MeOH; yellow solid, mp -190°C (decomp)3). [a]B 

+183” (c 0.09, MeOH)3).The physico-chemical and spectral data7) of 3 and its hydrochloride were completely 

identical with those of authentic samplesl4) of medermycin and lactcquinomycin and their hydrochlotides under 

the same conditions, although medermycin and lactoquinomycin were Brst reported as the hydtochroride and free 

base, respectively. Thus the synthesis confirmed the structmal identification of both antibiotics. 
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