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SYNTHESIS AND ABSOLUTE CONFIGURATION OF A-FACTOR,
THE INDUCER OF STREPTOMYCIN BIOSYNTHESIS IN INACTIVE
MUTANTS OF STREPTOMYCES GRISEUS

Kenji Mori*
Department of Agricultural Chemistry, The University of Tokyo,
Yayoi 1-1-1, Bunkyo-ku, Tokyo 113, Japan

Abstract: The absolute configuration at C-3 of A-factor, 2-(6-methylhepta-
noyl) -3-hydroxymethyl-4-butanolide la, was determined to be § by synthesiz-
ing (38)-(+)-A-factor.

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

1

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

of spores in asporophological modifications of §. griseus.1 In 1976 ,Khokhlov
and his co-workers proposed the structure of A-factor to be (28§, 3R)-1 by
chemical and spectroscopic studies.2 The proposed gross structure was con-
firmed by a synthesis of (t)fl;3 As a B-keto lactone, A-factor can exist ei~
ther as a keto-form ss‘or as an enol-form lb. This makes it difficult to ap-
ply directly the Klyne lactone sector rule? for the clarification of the abso-
lute stereochemistry.5 We have now synthesized (38)-(+)-A-factor, establish~
ing the (3S)-stereochemistry of the natural product.

(-)~Paraconic acid 2 was chosen as the starting material, since its abso-

lute configuration was known to be R by its conversion to (8)-(-)-methylsucci-

nic acid.® Reduction of (R} -(~-) =1, mp 57-58° -[a]23 - 59,6° (MeOH) (1lit.® mp

48° ; [a] + 49° (MeOH) for (S)-(+)-1), with H3B'SMe, in THF at 0-5° afforded

(8) - (-)-3-hydroxymethyl-4-butanolide 3a, [u]22 - 46.3° (CHC1,). Z This was con-
3

verted to the corresponding TMS ether 3b, bp 140- 144°/26mm ; ny 1.4368 ;
[a]23 -34.8° (ether), by treatment with (Me Sl) NH and Me381Cl in CgHgN., The
lactone enolate generated by treatlng_ég w1th 2.5 eq of LlNPr; in THF at -78°
was acylated with 1.05 eq of 6-methylheptanoyl chloride at -78° to give is.
This was dissolved in EtOH—H20 (4 : 1) and the solution was heated under re-
flux for 1l0min. Subsequent work-up followed by silica gel chromatography af-
forded (35)~(+)-A-factor la as a waxy solid, [a]?? - 13.1° (cHCl,) ; cD(MeOR) :
283.5 nm (Ae + 0.699), 221 nm {(Ae + 0.420) [cf. natural A-factor2 : 285 nm (Ac
+ 0.349), 225 nm (Ae + 0.215)].8 The CD spectral comparison proved the ste-~
reochemical identity of (38)-(+)-A-factor 1a 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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