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Modification of a-Santonin. I. An Abnormal Chlorination of 3-
Hydroxy-4,5-epoxy-6,11 pH-eudesm-1-en-6,12-olide with
Methanesulfonyl Chloride

An abnormal, stereospecific chlorination of 3-hydroxy-4,5-epoxy-6,11pH-eudesm-1-en-
6,12-olide (5, 6, 7 and 8) with methanesulfonyl chloride (or p-toluenesulfonyl chlonde)—
pyridine is descnbed

The stereochemistry of the chlorides (9, 10, 11 and 12) were confirmed by the1r nuclear
magnetic resonance spectra and chemical reactions.

It is well known that mesylation (or tosylation) of an allylic alcohol (I) with methanesul-
fonyl chloride (or p-toluenesulfonyl chloride)-pyridine produce a mixture of the corresponding
mesylate (or tosylate (II) and the rearranged isomer (III), but there are few reports on stereo-
specific chlorination under these conditions.

IIQ’ MsCl R’ (?Ms(Ts)
RCH=CHCHOH —m70—un—> RCH—CHCHOMS + RCHCH=CHR’
I or TsCl 1 (Ts) III

Chart 1

In this communication, we wish to report an abnormal stereospecific chlorination of 8-
hydroxy-4,5-epoxy-6,11H-eudesm-1-en-6,12-olide (5, 6, 7, 8) by the action of methanesulfonyl
chloride (or p-toluenesulfonyl chloride)-pyridine.

a-Santonin (1) was treated with m-chloroperbenzoic acid in the presence of 4,4’-thiobis-
(6-¢-butyl-3-methylphenol) as a radical inhibitor! to give the a-epoxide (2)2¢-¢) (yield 88.69,),
p-epoxide (3)2%:¢ (yield 43.2%) and diepoxide (4)%¢ (yield 1.8%,). Selective reduction of
the carbonyl group of 2 with LiAlH, (tetrahydrofuran, —78°) afforded a mixture of the
p-alcohol (5) (yield 16.7%, mp 200—202°, NMR (CDCly) é: 4.27 (1H, d, J=5.0 Hz; C4~H),
5.37 (1H, d, J=10.0 Hz; C,-H), 6.65 (1H, dd, J/=10.0, 5.0 Hz; C,~H) and a-alcohol (6) (yield
65.6%, mp 196—197°, NMR (CDCly) 6: 4.18 (1H, dq, J=11.0, 2.0, 2.0 Hz; C,-H), 5.26 (1H,
dd, /=10.0, 2.0 Hz; C;-H), 5.46 (1H, dd, /=10.0, 2.0 Hz; C,-H), while reduction of 2 with
NaBH, gave a mixture of 5, 6 and corresponding dihydro derivatives (13, 14).

Similar reduction of 3 with LiAlH, gave a mixture of the g-alcohol (7) (yield 65.9%,, mp
106—107°, NMR (CDCly) ¢: 4.12 (1H; m, C3-H), 5.22 (1H, dd, J=10.5, 2.0 Hz; C;-H), 5.43
(1H, dd, J=10.5, 2.0 Hz; C,-H) and a-alcohol (8) (yield 15.6%,, mp 1568—160°, NMR (CDCl,)
8: 4.20 (1H, d, J=5.0 Hz; C4-H), 5.27 (1H, d, J=10.5 Hz; C,-H), 5.57 (1H, dd, J—=10.5,
5.0 Hz; C2~H). : - ' '
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The configurations of C,—H of the alcohols were assigned to those shown on the structures
(5, 6, 7 and 8) respectively from the coupling patterns® of C;~H, C,~H and C;~H on their NMR
spectra. Treatment of 5 with methanesulfonyl chloride (or p-toluenesulfonyl chloride)-pyri-
dine (0°, 3 hr) did not afford the corresponding mesylate (or tosylate), but gave an unexpected
chlorinated compound (9) (yield 92.3%, mp 189—191°, NMR (CDCl,) ¢: 4.51 (1H, m, Cg-H),
5.32 (1H, dd, J=10.0, 2.0 Hz; C,-H), 5.49 (1H, dd, /=10.0, 2.0 Hz; C;-H). For the structure
of the chlorinated compound, possibility of the rearranged isomer (17) was excluded by the
following experiments.

The alcohol 5 and 6 was hydrogenated with H,/PtO, to give 13 and 14. Chlorination of
13 and 14 with SOCl,~pyridine gave the corresponding chloride 15 and 16 respectively which
was obtained by reduction of 9 and 10.

[ .
. m~CPBA=m-chloroper — LLIAIH‘* 4
benzoic acid

0
5:R=0H, R"'=H 13 :R=0H, R'=H 7:R=0H, R'=H
6:R=H, R'=0H 14:R=H, R'=0H 8:R=H, R'=OH

MsCl-Py SOCl1,-Py MsCl-Py

15 : R=H, R'=Cl
16 : R=CI, R'=H

Chart 2

Inversion of the configuration of C;~H during the chlorination was verified by the com-
parison of the coupling constants of Cg~H of the original alcohol (5) and the chloride (9).

By the same treatment, the other three alcohols (6, 7 and 8) were also converted stereo-
specifically into the corresponding chlorides (10, 11 and 12) having the inverted configuration
of Co—H (10; yield 85.69%, mp 189°, NMR (CDCl;) é: 4.55 (1H, d, J=>5.0 Hz; C;-H), 5.34
(1H, d, J=10.0 Hz; C;-H), 5.64 (1H, dd, J=10.0, 5.0 Hz; C,-H), 11; yield 90.8%;, mp 223—
224°, NMR (CDCl,) 8: 4.70 (1H, m, C;—H), 5.29 (1H, dd, /=10.0, 2.0 Hz; C,-H), 5.47 (1H, dd,
J=10.0, 2.0 Hz; C,-H), 12; yield 98.0%, mp 176—178°, NMR (CDCl;) é: 4.56 (1H, d, /=
5.0 Hz; C,~H), 5.24 (1H, d, J=10.5 Hz; C,-H), 5.64 (1H, dd, /=10.5,5.0 Hz; C,-H). Further
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studies on this abnormal, stereospecific chlorination and reactivities of the chlorides are now
in progress.
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