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Abstract: The Diels-Alder reaction of the title compound 4 and octatrienol 10, which were
prepared from 4-methoxy-5-methylene-2(5H)-furanone and furfuryl alcohol or D-glyceraldehyde,
respectively, produced in high yield a mixture of stereo- and regio-isomeric spirotetronates:
14, 15, and 16 in about 65:25:10 ratio. The exo-mode adduct 15 (R= 2,4-difluorophenyl) was
transformed into carboxylic acid 19, the tetronic acid subunit of chlorothricolide (1), and

also to 21 which can be utilized in the synthesis of 1.

Chlorithricolide (1), the aglycone of the antibiotic
chlorothricin reported in 1969,1 has been the molecule of
synthetic endeavors in several laboratories.z'3 0L the two
bridging subunits in the macrolide structure, a hydronaph-
thalene and a spirotetronic acid, great advance has been
made in the stereuselective synthesis of the former fragment
(bottom—half),z’3 whereas synthesis of the functionalized
spiro—g-hydroxytetronic acid (top~half) has remained un-

achieved.2’4

We describe here an easy access to the top-half structure ﬁ

OH

of 1 via Diels-Alder reaction of a-acyloxy~y-methylene-B-
tetronate (4) with an appropriale triene 10.° 1
The dienophile (4) was prepared from (y-methylene)tetronate (2)5
as shown in Scheme 1: (1) lithiation of 2 with LiN(i-Pr), in THF at -90 OC followed by
sequential treatment with B(OMe)3 and H2026 (ca. 50% yield of 3), and (2) O-acylation of 3 by

conventional manners.7
Scheme 1. R mp yield
(°C) (%)
OMe HO OMe RCQO OMe a Me 76-7 84
0" ~0” YCH, 0~ ~0” TCH, 0" "0” "CH; Cels 136-8 79
2 3 4a-e 4 2,4-FCeHy 12002 78

e 2,4-Cl,C4Hy 118-20 83
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Triene 10 was prepared by using furfuryl alcohol (5) as the starting material (Scheme 2),

Oxidative methoxy]ation8

of 5 (Br:_,, MeOH, EtZO) followed by O-methoxymethylation produced
dihydrofuran 6 (737 overall yield), which upon treatment with a cation exchange resin (Dowex
50x) in aqueous acetone afforded 3-oxo-2(E)-pentenal 7. The crude aldehyde (bp 80 0c/0.2
torr) was allowed to react with PhqoP=CHCOOMe in benzene at room temperature to give keto-ester
8, mp 40-41 °C, in 25-307 yield from dihydrofuran 6. Wittig olefination of 8 with PhsP=CHMe
(phosphonium iodie + n-BuLi) in THF at -78 to 25 °C alforded triencate 9 (85-90% diastereome-
ric purity) in /1% yield, which was then reduced with i-Bu,AlH to give the requisite trienol
10 (92% yield). Alternatively, the intermediate 8 was prepared from D-glyceraldehyde (11) in
4 steps: (1) Wittig-Horner reaction with (EtO)ZP(O)CHZCH=CHCOOMG/NEH (577 yield of 12), (2)
deacetalization (TsOH, HZO—MeCN), (3) O-methoxymethylation (40% yield from 12), and (4) Swern
oxidation? of 13 (762 yield).
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The Diels-Alder reaction of 10 with 4a-e proceeded in high yields but produced three
isomeric adducts: 14, 15, and 16 in the ratios shown in Table 1.10’11 The major product in
all cases was not unexpectedly’ the undesired stereoisomer 14 arising from an endo-mode
addition, and the yield of the desired diastereomer 15 is not high (ca. 23%). Nonetheless, we
believe that this synthetic approach to the top-half of 1 is attractive since the Diels-Alder

reaction partners are recadily accessible.

OMOM
OH

"o HO "~




2235

Table 1. Diels-Alder Reaction® of 4& and 10.2

dienophilet combined yieldd ratio® of yield of 15
(2) 14, 15, and 16 (%)
4a 57 (7o)t 67 : 23 : 10 16
4b 67 (96)L 65 1 24 & 11 23
be 66 (76)L 68 : 23 : 9 17
4d 78 (98)8 66 : 23 : 11 22.5
he 79 (1omi 61 1 24 1 15 24

2 With chlorobenzene solvent in the presence of 4,4'-thiobis(2-t-butyl-6-
methylphenol). b 4 ca. 6:1 mixture of 10 and its 6(E) isomer was employed.
£ 1.5 Equiv. of 4 was used. 4 Numbers in parenthesis are the yields based
on recovered triene. £ Ratios were estimated by 270 MHz ly-nMr spectrosco-
py. £170-175°C for 6 h. £ 140-143 °C for 10 h.

With a short-step entry to the top-half structure of 1 established, we pursued conversion
of the MOM-protected allyl alcohol group in 15 into carboxylic acid, the synthetic operation
required in the total synthesis of 1 after construction of the macrolide nucleus. Thus, 0-
trimethylacetate (17) of 15d (Scheme 3) was first subjected to removal of the MOM group by
heating with LiBF, in wet acetonitrilelz. The resulting free alcohol (78%) was oxidized with
PDC13 to give the corresponding aldehyde 18, which on treatment with NaCl0, in the presence of
2—methy1—2—butene14 afforded the carboxylic acid 19. The structure of 19 was confirmed by
leading it to the methyl ester 20 with diazomethane (48% overall yield from 17)15. In addi-
tion, compound 15d could be readily transformed into 21 by phenylsulfenylation of the allylic
hydroxyl group (PhSSFh, n-BusP, pyridine)l6 followed by hydrolysis of the benzoate group
(LiOH, MeOH). Esterification of 21 with an appropriate bottom-half carboxylic acid and subse-

guent macrocyclization are in progress.

Scheme 3.
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