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AN INTERMEDIATE FOR THE TOTAL SYNTHESIS OF GUAIANOLIDES

Peter Metz and Hans-J. Schafer*
Organisch-Chemisches Institut der Universitat, Orléansring 23,
D-4400 Mdnster, Germany

SUMMARY. A synthesis of an intermediate (5) for the construction of guaianoli-
des1s described. The relative stereochemistry at C-1 and C~7 1s established
wlith complete stereocontrol.

The biological act1v1ty1 of hydroazulenic sesquiterpene lactones has stimu-
lated the total synthesis of a series of pseudogualanolldes2 . In the large
group of gualanolldes3, however, synthetic efforts thus far have been restric-
ted to the modification of some naturally occuring sesguiterpene lactones?
Only recently two total syntheseSShave been reported.

In this paper we describe the diastereoselective synthesis of ester (5),
which can be used as an intermediate for the preparation of guaianoclides, e.g.
dehydrocostus lactone (1)6 {scheme 1).
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Hydrolysis of the easily accessible lactone (2)8, followed by s:.lylatJ.On9
of the resulting hydroxy acid and subsequent reduction afforded a monosilylated
diol, which gave the secondary allylic alcohol (3) after methylation and desi-
lylatlong. The B~confaiguration of the side chain at C-10 was determined by an
alternative preparation of (3)10 and comparison of the two compounds by capil-

lary gas chromatographyll. 1,3-Transposition of the hydroxyl group from C-7 to
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Scheme 1 7 .
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a: NaOH, MeOH/HZO, 25° C, 20 h; b: t—BuMe251Cl, imidazole, DMF, 25° C, 20 h;

c: L1AlH4 , ether,
THF, 25° C, 18 h;

g: CrO3 -2 CgHeN,

20 min; 1: EtO-CH=

NaHCO3 ' MeOH/H2O,

Scheme 27:

® s

a. MCPBA, CCl4, 0°

reflux, 1.5 h; d: NaH, MeJ, THF, 25° C, 16 h; e: Bu
f: t~BuOOH, VO(acac)z, benzene, 40° C, 24 h;

4NF,

CH2C12, 25° C, 20 min; h: N2H4' H20,Ac0H, MeOH, 25° C,
CH,, PhSeBr, 1-Pr,NH, benzene, 25° C, 15 min; 3J: Naqo4,

25° C, 15 min; k: toluene, n-C H,  NH,, reflux, 18 h.

CO,Et CO,Et
(6a) (6b)

C, 10 min; b: Me381-OTf, 2,6-lutidine, toluene, -78° C,

1.5 h; ¢: Bu,NF, THF, 25° C, 10 min.
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C-5 was achieved by Sharpless epox1datlon12, modified Collins ox1datlon13, and
Wharton reductlon14 respectively, yielding the tertiary allylic alcohol (4).
The stereochemical information was transferred back from C-5 to C-7 by a Clai-
sen rearrangementls, which led to ester (5) (homogenous by capillary gas chro-
matographyl). - 01l; 'H-NMR (CDCl,) § (ppm) = 5.46 (1H, m, 6-H), 4.14 (2H, q,
-C0,~CH,-CH3), 3.32 (3H, s, -CH,-OMe), 3.22-3.38 (2H, AB of ABX, -CH,-OMe),
1.26 (3H, t, -CO,-CH,-CH;); IR (film): ¥ = 1730 cm”| (ester), GC/MS m/e = 234
(13 %, M+ -MeOH), 133 (100 %);c16H2603 calc. C 72.14 %, H 9.84 %, found

C 72.26 %, H 9.96 %.

This preparation of ester (5) represents a stereospecific solution to one of
the main problems associated with the total synthesis of guaianolides: the con-
trol of the relative stereochemistry at C-1 and C—716. The oxidized side chain
at C-10 widens the synthetic scope of (5). Furthermore the 5,6-double bond
allows the lactone ring closure towardsC-6, as well as functionalization of
the five-membered raing for the introduction of the missing one carbon unit
at C-4.

First results are shown 1in scheme2. The epoxidation of (5) with m-chloroper-~

17

benzoic acid produced a 1.7 : 1 mixture of the diastereomeric epoxides (6)

using three different solvents (CCl4, n-pentane, ether). According to a quali-
tative conformational analy51518, the B-epoxy structure was assigned to the
major component (6a). Isomerization of the crude epoxidation products19 with
trimethylsilyl tr1fluoromethanesulfonate/2,6—lut1d1ne20 and subsequent desily-
9 yielded the cis-lactone (7) (1H—NMR (CDC13) § = 5.34 ppm (1H, d,

Jg 5 = 7.0 Hz, 6-H)) 1n low yield’'.
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