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Summary The absolute configurations of lsoaureothm and related metabohtes having a 

mtro group have been unambiguously determined by means of asymmemc synthesis of 

(+)-lsoaureothm through (+)-lsoaureonone 

Both aureothm (1) and lsoaureothm (21, toxic metabohtes having a mtro group, were first isolated by 

Maeda from the mycelmm of Streptomyces thtoluteus,l and their structures were also elucidated by Hlrata et al 

m 1961 2 In 1976, furthermore, spectmabllm (3) was isolated as a metabohte of Streptomyces spectabdls, 

showing an inhibitory acnvlty against RLV (Rauscher leukemia virus) reverse transcnptase 3 The structure of 

spectmabllm (3) 1s quite similar to that of aureothm (1) In the prevmus paper,4 we could synthesize the four 

possible geometrical isomers of lsoaureothm as racemlc forms, m&catmg that lsoaureothm has the all-trans 

olefimc stereochemistry as depicted m 2 We descnbe herem a total synthesis of (+)-lsoaureothm through (+)- 

ISoaureonone, by which the absolute configurauons of there metabohtes have been established 
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The known 3,5-&methyl-6-formyl-4-methoxy-2-pyrone (4)5 was subjected to Wlttlg reacnon followed by 

NaBHa reduction to afford the ally1 alcohol (5),6 m good yield, which was further subJected to Sharpless 

epoxldatlon to give nse to the (+)-epoxtde (6)6 m 78% yield (>99% ee), as shown m Scheme 1 This epoxlde 

was converted mto the iodide (7),6 m two steps (90% overall yield), which was treated with unc powder m 

acetic acid, and then sllylated m a conventional manner to gve the correspondmg olefin (8)6 m high yield 
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a) 1 PbP=CHCHO / benzene under Ar (room temp ,2 3 h), 2 NaBa (1 eqmv ) / EtOH (0 “C, 20 mm) (75% 

in 2 steps), b) L-DET (2 0 equiv ) / T1(01Pr)4 (2 equlv ) / BuOOH (3 0 equw ) / CH$Zlz under Ar (-37 - 30 ‘C, 

3 h) (78%), C) 1 MsCl / pyr - CHzC12 (4 1) under Ar (-35 “C, 3 h) (-loo%), 2 NaI / DMF (52 ‘C, 5 h) 

(90%), d) Zn /DMF - AcOH (4 1) (room temp ,3 5 h) (79%), tBuMe2SlCl / Imiddzole / DMF (room temp , 14 

h) (loo%), e) 1 9-BBN (3 equiv ) / THF under Ar (0 ‘C --t room temp , 15 h), 2 Hz02 / Sdt NaHC03 (0 “C 

+ room temp , 40 mm) (81% in 2 steps), f) 1 (COCl)2 / DMSO / EtjN (-78 “C, 2 h), 2 Ph3P=CH2 (1 5 

equlv ) / THF under Ar (0 “C, 2.5 h) (57% in 2 steps), g) 1 0~04 (cat) / NM0 (2 equlv ) / CH3CN - Hz0 (3 1) 

(room temp , 3 7 h) (93%), 2 nBu2SnO (1 1 equiv ) / toluene (refluxmg temp , 2 5 h), 3 TsCl (1 5 equlv ) / 

CHC13 (room tempt 3 h) (87% m 2 steps), h) 1 (MeO)zCHZ /P205 / CHC13 (0 ‘C, 10 mm) (72%), 2 

“Bx+JF / THF under Ar (room temp , 2 5 h) (90%), 3 cone HCl - dloxane (1 12) (room temp , 1 h) (99%), 4 

Jones oxld (0 “C -+ room temp , 2 7 h) (79%), 1) Wlttlg reaction (see ref 4), J) 1 0~04 / NM0 / TI-IF - Hz0 

(3 1) (room temp ,2 2 h), 2 NaI04 (excess) / MeOH _ Hz0 (room temp , 1 3 h) (63% m 2 steps) 

Scheme 1. Synthesis of (+)-boaureothm (2) through (+)-Isoaureonone (12). 
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Table 1. 1H NMR Spectral Dataa and OptIcal Rotations. 

Aureothm (1) Spectmablhn (3)b 

[a]@ +51° (CHC13) [a]$ +60° (CHC13) 

y-Pvrone moletv 

6 1 86 (3H, s), 2 04 (3H, s), 3 95 (3H, s) 6 1 86 (3H, s), 2 04 (3H, s), 3 99 (3H, s) 

Tetrahydrofuran moiety 

2 97 (lH, br dd, J= 15 7, 6 8 Hz) 3 04 (2H, dq , J= 15,7 Hz)c 
3 07 (lH, br dd, J= 15 7, 6 8 Hz) 

4 75 (lH, br d, J= 14 1 Hz) 4 86 (2H, br J- 13 Hz)d q, 
4 88 (lH, br d, J= 14 1 Hz) 

5 15 (lH, t, J= 6 8 Hz) 5 20 (lH, t, J= 7 Hz) 

a IH NMR spectra were. measured m CDC13 usmg TM.5 as an internal standard 
b Spectral data of 3 are cited m ref 3 
c These double quartets correspond to the two double doublets of 1 
d The broad quartet corresponds to the two doublets of 1 

In the next step, one carbon elongation of 8 was camed out m four steps Hydroboratlon of 8 followed 

by hydroxylatlon with hydrogen peroxide provided the pnmary alcohol (9),6 m 81% yield, which was further 

subJected to Swem oxldatlon followed by Wlttig reaction to give the deslred olefin (lo)6 m 57% overall yield 

After oxldatlon with catalytic amounts of osmium tetroxlde using 4-methylmorphohne N-oxide, 10 was 

selectively converted mto the monotosylate (11&T m 81% overall yield After protection of the OH group of 

II as a methoxymethyl ether.8 treatment W&I tetrabutylammomum fluonde effected a cychzatlon to give a 

tetrahydrofuran, the methoxymethyl group of which was deprotected with hydrochlonc acid, and the resultmg 

OH group was oxl&zed with Jones reagent to afford the correspondmg ketone (12),9 m 5 1% overall yield The 

synthetic compound (12) was completely 1dentlca.l with an authentic sample of lsoaureonone denved from N- 

acetyhsoaureothamme (13),2 m all respects of spectral data (IR and 1H NMR) and optical rotation [synthetic 

sample [synthetic sample [a]D25+51 7” (c 1 00, CHC13), isoaureonone [a]D25 +47” (c 0 56, CHC13)], 

mhcatmg that lsoaureonone (12) has the R configuranon at the astensk carbon atom 

Accordmg to the same procedure as described m the prevtous paper, 4 finally, the optically active 

lsoaureonone (12) was redly converted mto natural lsoaureothm (2) (IR, 1H NMR and [a]D) 2 Therefore, the 

stereostructures of aureothm and lsoaureothm , mcludmg the absolute configuratlon, are represented by 1 and 2, 

respectively In atitlon, spectmablhn (3)3 must have the sdme absolute configuration as that of aureothm ds 

Judged from an exhausnve comparison of their 1H NMR spectral data and optlcal rotanons, as shown m Table 

1 Further synthetic stutlles on (+)-spectmabllm (3)10 are m progress 
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6 The spectral data for the new compounds were 1n accord with the structures assigned, and only selected data 

are cited 5 mp 138 - 139 “C (from hexane - CHC13), CllH1404 [m/z 210 0891 (M+)], IR (film) 3510, 

1690 and 1650 cm-l, 6 (CDC13) 1 99 (3H, s), 2 05 (3H, s) 3 81 (3H, s), 4 34 (2H, d, J = 3 6 Hz), 6 50 

(lH, d, J = 16 2 Hz), 6 77 (lH, dt, J = 16 2, 3 6 Hz) 6 mp 121 “C (from hexane - EtOAc), CllH1405 

[m/z 226 0857 (M+)], [a]$1 +48 7” (c 1 00, CHC13), IR (film) 3480 cm-l, 6 (CDC13) 2 7 - ‘3 15 (3H, 

complex) and 3 95 (lH, d, J = 1 8 Hz) 7 mp 150 - 153 “C (from hexane - EtOAc), CllH13041 [m/z 

335 9837 (M+)], IR (film) 1725, 1705 and 1640 cm-l, 6 (CDC13) 3 1 - 3 45 (2H, complex) and 3 7 - 4 1 

(2H, complex) 8 C17H~04.Q [m/z 324 1770 CM+)], [a]$ +80 lo (c 1 00, CHC13), IR (film) 1730, 

1710, and 1645 cm-l, 6 (CDC13) 0 00 (3H, overlapped with TMS), 0 07 (3H, q), 0 86 (9H, s), 1 98 (3H, 

s), 2 02 (3H, s), 3 79 (3H, s), 4 OS (lH, m), 4 2 - 4 5 (2H, complex), and 4 94 (lH, m) 9 C17H3005S1 

[m/z 342 1877 (M+)], [a]$ +86 6” (c 100, CHCl3), IR (film) 3470 cm-l, 6 (CDC13) 3 6 - 3 9 (2H, 

overlapped with Me0 signal) and 4 89 (lH, dd, J = 6 3,9 0 Hz) 10 ,C18H3004S1 [m/z 338 1926 (M+)], 

[a]$ +53 3” (c 1 00, CHC13), IR (film) 1715 and 1645 cm-l, 6 (CDC13) 2 50 (2H, t, J = 6 8 Hz), 4 62 

(lH, t, J = 6 8 Hz), 4 9 -5 2 (2H, complex) and 5 72 (lH, m) 11 C21H2908SS1 [m/z 469 1338 (Mf - 

1Bu)], IR (film) 3450, 1710,169O and 1640 cm-l, S (CDC13) 3 75 - 4 24 (3H, complex) and 4 93 (lH, m) 

7 The 1H NMR spectrum of the reaction mixture indicates an almost 1 1 mixture of two d1astereo1somers at 

the carbon atom beanng the secondary OH group 

8 When the secondary OH group of 1 I was not protected, the yreld of the corresponding tetrahydrofuran was 

not so good as expected 

9 12 117 - 118 “C (from hexane - benzene), C19Ht405 [m/z 238 0835 (M+)], [a]$5 +517” (c 100, mp 

CHC13) The IR and 1H NMR spectra are 1denncal urlth those of the racemlc aureonone (see ref 4) 

10 The all-trans stereochemistry shown for the tetraene system of 3 IS speculahve (see ref 3) 
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