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Summary - Correlation &u&es durmg total synthesis have unambiguously established the 2R, 3R, 

13s absolute configuration of virgnnamycm M. 

Virgimamycm M 1. (designated VM; also lmown inter alla as ostreogrycm A, nukamycm A 

and staphylomycm A) is one of a complex of synergistic antibiotics found m w whmh are 
n 

mdivldually bactenostatm but bactenocldal as a mixture. ‘ In procaryotic cell free systems, re- 

versibly bound VM mlublts ammoacyl-tRNA lmkup to the nbosomal A-site and causes lastmg 

damage to the orgamsm’s protein synthesizing apparatus. Since the classical structural elucidation 

of VM in 1966 ,3 thm polyheterocychc macrocycle has been the oblect of both crystallographm4 and 

biosynthetic5 mvestlgations. Nevertheless its absolute configuration has yet to be established con- 

elusively. 
6 We have of necessity addressed this question m plsnmng an enannoselectave total 

synthesis of VM, and now report the correlation of a choral synthetic intermediate &)l3 with (+)& - 

a key degradation product of VM. These experiments confirm that the tentative’ 2R, 3R, l3S con- 

figurational assignment shown m 1; is indeed correct. 
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Reduction of s-enoate g7 with dusobutylalununum hydride furnished alcohol 3, [bp 59-61’ 

(16 Tori’)]. 
8 

Choral epoxldation of 3 using (f) &ethyl tartrate-tltamum (IV) isopropoxide-t-BuOOH 

according to Sharpless’ afforded (25, 3R)-epoxy01 4 [aID=-9. 9” (c 2.75, CHC13) m 54% yield. 

The emmncal guidelines proposed for this process 
8,lO 

suggested that our product had the absolute 

configuration designated m the Scheme. To deterrmne the 

alkylated with LI(CYJ)~CU (5 eqmv, ether, -20-O”). ThlS 

ated a single dial 5 187% after flash chromatography: 47% 

= -164” (c 0.64, CHC$); NMR 6 (300 MHz, CDC$) 3.73, 

extent of asymmetnc mductnon, 2 was 

regiospecific epoxide openmg 
11 

gener- 

after recrystallization; mp 84-85’; [ollD 

3.72 (ABX, 2H, -CH20-, J =lO. 9 Hz, 
gem 

J ,,=4.2, 5.2Hz), 3.42 (dd, lH, -CHC-, J=2.2, 8.4Hz), 1.85 (m, lH), 1.70 (m, lH), 0.99, 

0.95, 0.85 (3d, SH, J=7Hz); CIMS (methane) m/z I33 (M+l, 880/o), 115 (M+l -H20, base)]. step- 

wise acylation of 2 v&h PhCOCl (S8%), then with (-) methoxytnfluoromethylphenylaceuc acid 

accordmg to Mosher 
12 

gave z whose analysis by 
19 

F-NMR mndicated a 66% enantiomenc excess m 

structures 2 and 5. 

Quantitative protection of benzoate $[olD = -3.75” (c 0.83, CHC$), as its THP ether S 

followed by sapomfication afforded 2 (100%) as a pair of dlastereomers. Before attachmg carbons 

5 and 6 correspon&ng to VM, the absolute cmralriy at carbons 2 and 3 of 2 was conclusively 

established by its oxulation to (-)lO (PDC-DMF, 
3.3 

- then CH2N2) whose configuration was mdepend- 

ently established. 14 as outcome validated our mitml assignment of chirahty to 4_ using the 

8harpless mnemomc. 

Controlled Collins oxidation of 2 in CH2C12 
15 

furmshed aldehyde(s) 11 [890/o; NMR 6 9.80, - 

9.70 (two s, diastereomeric -CHO)] whose condensation urlth tnethyl phosphonoacetate QBuLi, THF, 

rt, l.h) produced -enoate(s) 12 m 65% yield. - Removal of the THP ether using pyruhmum 

tosylate (EtOH, 60”, 92%) led to the hey heptenom ester I3 [“ID= +15.8’ (c, 1.15, CHC13 ) for VM - 

total synthesis [NMR 6 6.91 (ddd, H3, J2 3 = 16 Hz, J3 4=8Hz), 5.85 (dd, Hz, J2 4= l.lHz); 
, I 

IFt Lax (film) 5.85, 6.05 $. 
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=H, R’ = CH2OH 

=H, R’ =CH2OCOPh 

=MTPA, R’=CH20COPh 

=THP, R’=CH2OCOF% 

=THP, R’=CH2OH 

=H, R’=C02CH3 

=THP, R’=CHO 

=THP, R’=t_CH=CHC02Et 

=H, R’=t_CH=CHCO2Et 

=H, R’=CH2CH2C02Et 

=H, R1=CH2CH2C02H 

It was an easy matter to transform (+)l3 mto the vlrgmmmycm-derived lactone 16 by reduc- - 

lxon (H2/Pd/C, 93%), sapomfkation (KOH-CH30H) and acid-catalyzed cyclization of hydroxyacld 15 

@-TsOH-C6H6, reflux; 63% from w. Synthetic 16 exhibited spectral data fully m accord with 

that pubhshed for the naturally occurrmg mater&. Moreover the specific rotation of synthetic 16 - 

(+56”), when corrected for the extent of asymmetnc epoxldatlon (+65’) was m good agreement with 

the reported value3 of +96”. Further elaboration of e)g mto 1 1s m progress. 
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