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Some sesquiterpenes having a-methylene-y-lactone moiety are worthy of at- 

tention to the cytotoxlc and antl-tumor activities. 
2 

The transformation pro- 

cedures of a-methyl-y-lactones into a-methylene-y-lactones have been reported by 

many workers. 
3 

Very recently, Grieco et al. 
3 

-- reported that a-methylene-y- 

lactone compounds were prepared via phenylselenlde derlvatlves in good yield 

under mild conditions. We applied the Grieco's method for the chemical trans- 

formatzon of a-santonin into some sesquiterpene a-methylene-y-lactones. 

In thus paper, we wish to report the chemical transformation of (-)-a-santo- 

nln (I) into (+)-tuberiferlne (II)4 and (+)-artecalln (III).5 a-Tetrahydro- 

santonln (IV), which was a reduction product of I, was chosen as a startrng ma- 

terlal because of the same absolute configuration at C 4,5,6,7 as tuberrferlne 

and artecalrn. 

(1) (11) (III) (IXa) R=H 

(IXb) R=CH3C0 

Chemical Transformation of a-Santonln into Tuberiferlne 

Bromlnation-dehydrobromlnatlon of a-tetrahydrosantonin (IV) gave A'-dlhyd:o- 
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santonin (V).6 According to the Grieco's method, 3 V was treated with two 

eq, molarsof lithium diisopropylamide (LDA) and then an eq. molar of diphenyl- 

dlselenide to give a phenylselenide(VI), mp 158.5-161.5O In low yreld (15% yield) 

[MS: m/e 404 [Ml+; NMR 6: 1.35 (3H, d, J=7 HZ; 4-CH3), 1.51 (3H, s; ll-CH3)). 

Then, reduction of V with LiAlH4 in THF at -loo gave stereoselectively a 38-01 

(VII), mp 181-183“ [MS: m/e 250 [Ml+; NMR 6:3.78 (lH, d, J=9 HZ; 3-H), 5.50 (2H, 

6, 1,2-H)). Phenylselenylation of VII gave a phenylselenide WIIIa), oil 

[MS: m/e 406 [Ml+; NMR 6: 1.48 (3H, s, ll-CH3), 7.22-7.68 (5H, m; Ph)] in 66.3% 

yield. VIIIa was converted to the acetate (VIIIb), mp 151.5-152.5'. Oxidation 

of VIIIa with activated Mn02 afforded a ketonic compound(VI) in 87% yield, which 

was ldenti'cal with VI. Treatment of VI with 30% hydrogen peroxide in THF con- 

taining a few drops of acetic acid at O" furnished a a-methylene-y-lactone com- 

(VIIIb) R=CH3C0 

pound (II), mp 174-175', quantitatively [MS: m/e 246 [Ml +; [a]i50 +3.7O; NMR 6: 

1.17 (3H, 6; lo-CH3), 1.38 (3H, d, J=7 Hz; 4-CH3), 3.97 (lH, t, J=lO Hz; 6-H), 

5.45 and 6.11 (1H each, d, J=3 HZ; <i), 5.91 and 6.73 (1H each, d, Jr10 Hz; 1,2- 

H): IR cm 
-1 : vco 1762 and 1663, vc_c 1625)). The compound (II) was also prepared 

on the Jones oxidation of VIIIa in 56.4% yield. 

II was already presented as (+)-tuberiferine which was isolated from Sonchus 

Tuberifer Svent (compositae) by Barrera et al. 
4 The IR, NMR and mp data of the -- 

compound (II) are not completly coincided with the data reported by Barrera etal. -- 

However, the IR and NMR spectrum of the natural (+)-tuberiferine were in good 

agreement with those of our compound (II). 
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Chemical Transformation of a-Santonln into Artecalln 

The authors' have recently been succeeded the chemical transformation of (-)- 

a-santonin (I) into (+)-arsanin (IXa), lB-hydroxy-a-tetrahydrosantonin, which was 

Isolated from Artemisza santolina Schrenk by Sldyakln et al. 
8 

Gelssman et al. 
5 

-- -- 

reported on the isolation Qf artecalin (III) from Artemisia californica Less. and 

the determlnatlon of its structure. Artecalin (dehydroarsanin) have a ll-exo- 

methylene-y-lactone. 

Stereoselective epoxldation of the l-en-38-01 (VII) with tert-butyl hydro- 

peroxide in the presence of vanadyl acetyl acetonate gave a B-oxide (X), mp 206- 

209O (47% yield) together with the enone (V) (39% yield) I(X): MS: m/e 266 [Ml+; 

NMR 6: 3.03 (lH, d, J=3 Hz; l-H), 3.33 (lH, dd, J=3, 2 Hz; 2-H), 3.44 (lH, dd, 

J= 10, 2 Hz; 3-H)). X was treated with LDA and then diphenyldlselenide to give 

a phenylselenlde (XI), mp 202-204" (81% yield) and together with a mlnor(2%yleld) 

phenylselenohydrin (XIIa), oil [(XI): MS: m/e 422 [Ml+; NMR 6: 1.48 (3H, s, ll- 

CH3), 7.25-7.70 (5H, m; Ph)]. XIIa was converted to the acetate (XIIb), mp 259- 

261+' (MS: m/e 664 [Ml+; NMR 6: 1.48 (3H, s; ll-CH3), 1.95 (6H, s; CH3CO), 3.45 

(lH, t, J=lO Hz; 2-H), 4.84 (lH, d, J=lO Hz; l-H), 7.25-7.70 (lOH, m; Ph)]. Oxi- 

dation of XI with activated Mn02 gave a ketone (XIII), mp 191-192O, in 60% yield 

(MS: m/e 420 [Ml+; NMR 6: 1.48 (3H, s; ll-CH3), 7.25-7.70 (5H, m; Ph); IR cm-': 

vco 1768 and 17101. XIII was treated with 30% hydrogen peroxide in THF contaln- 

lng a few drops of acetlc acid to form (75% yield) a a-exomethylene-y-lactone de- 

rlvative (XIV) In the syn-ellmlnatlon of selenoxzde [(XIV), mp 152-154O; MS: m/e 

262 [Ml+; NMR 6: 5.41 and 6.05 (1H each, d, J=3 HZ; <$; IR cm 
-1 : vccc 16701. 

Reductive cleavage of the B-epoxyketone (XIV) with zinc dust rn benzene contain- 

ing a few drops of acetic acid furnished 3-oxo-lf3-hydroxy-5a-sant-11-en-6,12-elide 

(III) (95% yield), mp 210-212"(to a gel) (MS: m/e 264.1336 [Ml+ C15HZ004 264.1360, 

246 [M-H201+: [ali2' +400 (CHC13); NMR &(CD3)2CO: 1.15 (3H, d, J=7 Hz; 4-CH3), 

1.15 (3H, s; lo-CH3), 3.60 (lH, m, W=20 Hz; l-H), 4.04 (lH, t, J=lO Hz; 6-H), 

5.45 and 5.93 (1H each, d, J-3 HZ; ii); IR cm -1 : vOH 3490, vco 1750 and 1695, 

vccc 1673; W AI;: 207 nm (E 9,520)). The NMR spectraldata of III was identical 

with that of natural (+)-artecalin which reported by Gelssman et al. 5 III was -- 

converted to artecalin acetate (XV), mp 190-191° [MS: m/e 306 [Ml+; NMFt 6: 1.16 
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(3H, 6, lo-CH3), 1.30 (3H, d, J=7 Hz; 4-CH3),2.04 (3H, s; CH3CO), 2.43 (lH, AB- 

d, J=16 HZ; 2a-H), 2.85 (lH, AB-d, J=16 HZ; 28-H), 3.90 (lH, t, J=lO Hz; 6-H), 

4.92 (lH, dd, J=7, 12 Hz; l-H)] with acetic anhydride and pyridine. These 

spectral data were also good coincided with those reported by Geissman et al. 
5 

-- 

AcO 

(XV) 

Catalytic reduction of XV with Pd-C catalyst gave IXb, mp 170-171°, which 

was identified by mixed mp and comparing its IR and NMR spectrum with that of 

arsanin acetate (IXb).7 

Treatment of XV with sodium acetate in ethanol gave (+)-tuberiferine which 

was identical with the compound (II) as described above. 
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