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Abstract: The absolute configuration at C-3 of A-factor, 2-(6_methylhepta- 
noyl)-3-hydroxymethyl-4-butanolide 2, was determined to be S by synthesiz- 
ing (3S)-(+)-A-factor. 

A-factor is known to be the inducer of the biosynthesis of streptomycin 

in inactive mutants of Streptomyces griseus. 1 It also induces the formation 

of spores in asporophological modifications of S. griseus.l - In 1976,Khokhlov 

and his co-workers proposed the structure of A-factor to be (22, 3R)-Lby 

chemical and spectroscopic studies. 2 The proposed gross structure was con- 

firmed by a synthesis of (+_)-l.3 As a R-keto lactone, A-factor can exist ei- 

ther as a keto-form 2 or as2 enol-form lb. 
z.- 

This makes it difficult to ap- 

ply directly the Klyne lactone sector rule for the clarification of the abso- 

lute stereochemistry.' We have now synthesized (35)-(+)-A-factor, establish- 

ing the (3S)-stereochemistry of the natural product. 

(-)-Paraconic acid&was chosen as the starting material, since its abso- 

lute configuration was known to be g by its conversion to (E)-(-)-methylsucci- 

nit acid. 6 Reduction of (s)-(-)-- mp 57-58' ;[u]i3 - 59.6' (MeOH) (lit.6 mp 

48O ; [cl;8 + 49O (MeOH) for (g)-(+)-L), with H3B.SMe2 in THF at O-5' afforded 

(S)-(-)-3-hydroxymethyl-4-butanolider3_a, [a]:* - 46.3"(CHC13).7 This was con- 

verted to the corresponding TMS ether 3b, bp 140-144°/26~ ; nE3 1.4368 ; 
kg3 -34.8' (ether), by treatment with (Me3Si)2NH and Me3SiCl in C5H5N. The 

lactone enolate generated by treating _3& with 2.5 eq of LiNPri in THF at -78' 

was acylated with 1.05 eq of 6-methylheptanoyl chloride at -78' to give lc. 

This was dissolved in EtOH-H20 (4 : 1) and the solution was heated under;e- 

flux for 10min. Subsequent work-up followed by silica gel chromatography af- 

forded (3S)-(+)-A-factor g as a waxy solid, [cz]i3 - 13.1' (CHC13) ; CD(MeOH): 

283.5 run (AE + 0.699), 221 nm (AE + 0.420) [cf. natural A-factor2 : 285 nm (AE 

+ 0.349), 225 nm (AE + 0.215)].8 The CD spectral comparison proved the ste- 

reochemical identity of (3S)-(+)-A-factor la with the natural product. 9 The 

CD data also suggested the higher optical purity (ca. x 2) of the synthetic A- 

factor than that of the natural one. Synthesis of the antipode as well as 

analogs of A-factor will be reported in due course. 
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Careless work-up of & or s led tc 

IR_jfilm) vmax 3460 (m), 1765 (~1, 1720 (~1, 16fO (~1, 1170 (s), 1025 (~1 
cm ; lJV Xmax 283.5 (E 250), 255 (E 855) nm ; 
(6H, d, J= Hz), 
(2H, m); 15 

H-NMR (60 MHz, CDC13)6 0.82 
1.0-2.0 (9H, br), 2.5-3.3 (3H, m), 3.5-3.8 (2H, m), 3.7-4.2 

C-NMR (25 MHz, CDC13) 622.260, 23.167, 26.443, 27.466, 38.348, 
39.225, 42.297, 54.758, 61.310, 69.120, 172.728, 203.062; MS : m/z 242.1604 
(M+ = cl3H2204). 
Since the C-2 position of & isreadilyepimerizable via keto-enol tauto- 
merization, the configuration at that position is uncertain. 
may be more thermodynamically stable than (2R, 321-k. 

(22, 3S)-& 
Our synthetic (3S_)- 

la was bioactive at 0.01 ug/disc as the inducer of streptomycin biosynthe- 
X.5 in inactive mutants of Streptomyces griseus. 
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