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Optically active cerulenin was synthesized by connecting the
epoxy aldehyde 4 with the lithiated diene generated from 5. The way of
carbon labeling at C-5 was also investigated.
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Cerulenin (1), an antibiotic isolated from Cephalosporium caerulens,

strongly inhibits P-ketoacyl thioester synthetase (condensing enzyme) in fatty

acid biosynthesis.l) The inhibition mechanism is assumed to be an S-C bond
formation between the C-2 of 1 and cysteine~SH located at the condensation
center.2) To investigate the inhibition mechanism of 1 in detail, radioisotope-
labeled cerulenin and cerulenin analogues will be useful probes. Though
several syntheses of cerulenin have been reported,3'4) natural cerulenin has
only been derived from D—glucose.A) The synthetic procedure reported here was
designed to introduce 14c at c-5 with Nal“ch.

In a retro-synthetic analysis, the target molecule (1) was divided into two
parts, 'head cation' (from C-1 to C-4) and 'tail anion' (from C-5 to C-12). Six
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Fig. 1. Structure of Cerulenin (1)
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Chart 1
4) H 04 B 5)
R,-I _— 7Z—S< —_—
OH
5:R;= MeCH=CHCH,CH=CHCH,CH, 6a: (4R)-(+)~-isomer 7a:Ry= Et,(1SorR,4R)-isomer
E E 6b:(4S)-(-)-isomer 7b:Ry= Et,(18&R,4S)-isomers
8a:R,y= H,(1S&R,4R)-isomers
8b:R,)= H,(1S&R,48)-isomers
7,6)
—— 1
9a: (4R)-(+)-isomer
9b: (4S)-(+)-isomer
Chart 2
8,9,10) 11,12)

HCEC—CHZOTHP —_— R30H —_— R3—CN

10 ll:R3= Me—CH:CH—CH2~CH=CH~CH2 12

E E
13) 10) 11,14)

— >Ry~ ——— R;-0H ———— R;-
R3-COOMe R;-OH R;-I

13 14 5

Chart 3

NII-Electronic Library Service



No. 3 1231

Reagents in the Charts 1, 2 & 3

1) DNSO/(COC1),/CH,Cl,,TEA; 2) HC(OEt)5/Amberlyst 15; 3) Na/NHg; 4) t-Buli in
pentane, 4 in THF; 5) H,80,(1%) in H,0-acetone; 6) Cr03/pyridine/CH2012; 7)
NH4OH/MeOH; 8) EtMgBr/EtZO—THF, CuCl/MeCH=CHCH2Br(main1y trans)/EtZO—THF;9)
MeOH/Amberlyst 15; 10) LAH/Et,0; 11) MsCl/TEA/CHZCIZ; 12) NaCN/Aliquat
336/CH,Cl,-H,0; 13) HC1(25%)-MeOH, H,0; 14) Nal/Aliquat 336/CH,Cl,-H,0

head synthones were considered according to the oxidation states of C-1 and C-4
of the chiral epoxides, i.e. CHZOR, CH(OR)2 or COR for C-1, and CHO or COX for
C-4 functionality. In this report, we describe the synthesis using the chiral
epoxide 4 as the head part.

The synthesis of 4 started with the Sharpless' epoxide 2,5) [axlp =
—23.9°(c=2.04,CHC13). Swern oxidation6) of 2 followed by acetalization7) gave 3
in 762 yield.s) The benzyl group of 3 was difficult to cleave off with H2/Pd—C
even at 50 atm. Deprotection was attained by treatment with Na/NH3.9)
Swern oxidation of the resulting alcohol gave the chiral epoxy aldehyde 4 in 657
yield from 3 (Chart 1).

The head epoxide 4 and the 1lithio derivative of (E,E)-3,6-octadienyl
iodideSC) (5) was connected to give a pair of isomers, 6a and 6b from 5 in 63%
and 167 yields, respectively. The stereochemistry of these isomers was
assigned at the stage of lactones, 9a and 9b, by their spectral comparisons with

the reported data. 3b,3e)

The acetal 6a was hydrolyzed with HZSOA in aqueous
acetone at 55°C for 20 h to give a mixture of 7a and 8a. The cyclic acetal 7a
was separated and hydrolyzed under the same conditions to obtain 8a (total 62
yield from 6a). The cyclic hemiacetal 8b was obtained from 6b in 20% yield by a
single treatment with H,S0, in aqueous acetone.

Collins oxidationlO)

of 8a gave 9a in 667 yield, and the oxidation of 8b
under the same conditions gave 9b11) in 71% yield. Ammonolysis of 9a followed
by Collins oxidation gave 1 as a white powder in 45% yield with 947 ee.lz) The
recrystallization of the product from benzene gave colorless prisms, mp 93°C
(1it.4) 93°C), which were used for [x 1y measurements.lz) The lH-NMR, EI-MS
and IR data of the synthetic 1 were identical with those of natural cerulenin
(Chart 2).

In the tail part synthesis, a preliminary experiment for the introduction
of C; unit at C-5 with NaCN was examined. The (E,E)-dienol 11,13) prepared from
10 in 507% yield after purification with AgNOj-impregnated silica gel column
chromatography, was mesylated14> and treated with NaCN in the presence of phase
transfer catalyst, aliquat 33615) in CHyC15-H90 to give 12 in 70% yield. The
nitrile 12 was treated successively with HC1(25%)-MeOH and ice—water16) at»OOC
to give the corresponding methyl ester 13 in 777 yield.17) The methyl ester 13
was reduced with LAH to give the alcohol 143) yhich was converted into iodide 5
in 747% yield from 14 via the mesylate of 14, The iodide 5 was obtained in 387%
yield from the alcohol 11 (Chart 3).

The synthesis method described is applicable for preparations of optically
active analogues with a variety of tail-chains, and labeled 1. Experimental

details and further studies will be described elsewhere.
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