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Determination of the stereocisomer of korormicin from eight
possible stereoisomers by total synthesis
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Abstract

Possible diastereoisomers of korormicin were synthesized in a stereoselective manner, and the absolute stereo-
chemistry of natural korormicin was elucidated by comparison of the reporfgdvalue with the measured ones.
© 2000 Elsevier Science Ltd. All rights reserved.
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Korormicin, isolated by Yoshikawa in 1997 from the marine bacteriliseudoalteromonasp. F-
420, inhibits the growth of marine Gram-negative bacteria strongly and specifically, while it is inactive
against terrestrial microorganisrhsiccording to the authors, the biological specificity is useful for
classification of marine bacteria. In addition, korormicin might be important as a lead compound in
the development of effective drugs for fish in aquaculture against diseases caused by Gram-negative
bacteria. Planar structurkis determined by the authors using NMR spectroscopy. Consequently, the
absolute configuration should be urgently elucidated for the next step in research work toward the
goal mentioned above. Among data reported for korormicin,'theNMR and 13C NMR spectra in
DMSO-dg and the specific rotation ([%%p) of 24.4 € 0.29, EtOH) are, in principle, useful for facile
determination of the natural stereoisomer. Since the stereochemistry of the epoxide and the conjugated
diene is established, eight diastereomers exist in total. Herein, we report the first and stereoselective
synthesis of the diastereoisomers and elucidation of the isomer corresponding to natural korormicin.

Based on a useful reaction for the constructiortisftrans conjugated dienes with a bulky group at
the end of theis olefin-side usingis vinyl iodides andransborates? we envisioned that condensation
of -enamino lacton@ with the knowncis vinyl iodide 3% and subsequent coupling reaction between
the condensation produdtand borates (derived from the boronate estgand MeLi) would providel
(Scheme 1).

Preliminarily, racemic fragmen® 3, and5 (preparation of racemi2 and5 is not shown) were used
to ensure the route. Condensation2oédnd 3 with DCC (1.2 equiv.) in the presence of DMAP (0.2
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Scheme 1. Strategy for synthesis of korormicin

equiv.) and PPT%5(0.3-0.5 equiv.) in CHCl, afforded amidet in 70-75%. In order to accomplish the
coupling reaction, MeLi (1.6 equiv.) was added to a mixturé ¢fL.4 equiv.) and NiGI(PPhy), (0.15
equiv.) in THF to produce in situ a Ni(0) species &)@nd a reaction with iodidé at room temperature
for 4 h provided TBS ether stereoselectively. Finally, deprotection with F afforded a mixture of
diastereomers df in 35% yield from4. ThelH NMR (300 MHz) and'3C NMR spectra of synthetit
in DMSO-dg were fully coincidental with the data reported for natukAP

We then carefully checked these data and those in gGbrder to find out any peak(s) which are
diagnostic for determination of the stereostructure. Some signals were actually split in the expanded
13C NMR spectrum, but only into two lines ( <0.2 ppm). This finding is apparently insufficient
to distinguish the four detectable diastereon¥éronsequently, we undertook synthesis of all the
stereoisomers ol to compare the []p values. Our strategy focused on the Sharpless asymmetric
dihydroxylation (AD) reactiohfor construction of the necessary chiral centers. Since the ¢f the four
diastereomersi s, in principle, sufficient to determine the stereostructure, 8)digStereomers df, i.e.,
the isomers possessingg¥R,PS1PR), (55FSPS10R), (5SFSPR 1P, and (53R IR 1P
configurations, respectively, were prepafed.

For preparation of -enamino lactone -2, AD reactiorf°¢ of known 8° with AD-mix- afforded
the diol, which, under the conditions, cyclized spontaneously to yield la&im85% eé® (Scheme 2).
The hydroxyl group 09 was removed by the standard methbda xanthate esteiOto afford lactonel 1
in 75% yield from8. -Bromination of lactones was accomplished by enolate-trap of the lithium enolate,
prepared fromll and LDA, with TMSCI and subsequent reaction withp Bn 85% yield. Reaction of
bromide12with NaNs in hot EtOH overnight afforded azideS, which, upon treatmeht with NaOEt in
EtOH, produced (8)-2 in 82% yield from12.
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Scheme 2. Preparation of enaminolactaBeX (a) AD-mix- , MeSGNH;; (b) imidazole, NaH, Cgthen Mel, 82% frons;
(c) BusSnH, AIBN, toluene, reflux, 92%; (d) (i) LDA, 70°C; (ii) TMSCI; (iii) Bry; (e) NaN;, EtOH; (f) NaOEt, EtOH, 58%
from11
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The (9S10R)-enantiomer ob was prepared by a route summarized in Scheme 3. Alcb#idlwas
first converted into chloridé5. Sharpless AD reactidfl of 15with AD-mix- afforded diol16, which,
upon reaction with crushed NaOH in THF, gal& (90% ee}® in 84% yield. Mesylation ofl7 and
subsequent epoxide ring opentfgyith the reagent derived from TMSECLi and BR; OEt, furnished
the corresponding alcohol, which, on treatment witfClKO; in MeOH, producedL9 in 69% vyield via
concomitant desilylation and epoxide ring formation. Finally, acetyléheas converted into ($,10°R)-

5 stereoselectively in 64% yield by hydroboration with (g&M° followed by oxidation with MeCHO

and subsequent ligand exchange of the diethyl boronate with 2,2-dimethyl-1,3-propanediol. Similarly,
AD reaction ofl5with AD-mix- followed by reaction with NaOH produced the enantiomet Hivith

>99% eel® which was then transformed into®’@10FS)-5 stereoselectively with a comparable yield for
each step.

OH
= (0% Ne)
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90% ee OH OR CgHy7 o M
14, X = OH CgHy7
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Scheme 3. Preparation o?@1FR) and (JR,1FS) enantiomers o&: (a) CCl, PPh, 81%; (b) AD-mix- , MeSQNH,; (c)
NaOH, THF, 84% froml5; (d) MsClI, NEg; (e) (i) TMSC=CH, n-BuLi; (ii) BF 3 OE; (iii) 18; (f) K.COs, MeOH, 69% from
17; (9) (i) (Ipc).BH; (ii) MeCHO, reflux; (iii) HOCH,C(Me),CH,OH, 64%; (h) AD-mix- , MeSGNH,

The condensation reaction of§52 (95% ee) with (8R)- and (39)-3 (both 99% ee), which were
prepared by the literature proceddrejas carried out once again under the conditions (vide supra) to
afford (553’R)- and (85,3°9)-4, respectively, in 77-82% yields. Each of the stereoisomers was then
submitted to the coupling with {8,10R)-5 (90% ee) and @R, 10°S)-5 (>99% ee), respectively, to furnish
the stereoisomers @516 which, upon desilylation with B4NF, produced the four diastereoisomersl of
totally in 48-53% yields frond.

The stereostructures afthus synthesized are presented in Fig. 1 with thlg [values correctéd for
the pure stereoisomers by linear calculation of the measurgdyalues (shown in parentheses) taking
into consideration of th&/Schirality ratio at each of the chiral centers. Among them, the val&(5)
obtained from the (§3’R 9SS 1R)-isomer is closest to that reported for the natural produ@4(4)
and the other values are out of the range of error dfdegrees, hence the isomer is definitely natural
korormicin18:19
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Fig. 1. Specific rotations ([]p) for the given stereoisomers df which were calculated from the measured values shown
in parentheses based on R4S chirality ratio at each of the chiral centers
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