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In a previous paper’ wa described an efficient aynthaaia of 

o-methylana-y-butyrolactonas which Involves brominatlon and eubeaquant dahydro- 

bromlnation of the corresponding o-mathyllactonea. The latter are particularly 

attractive praoureora due to their general availability 
2a-b,3 

. Unfortunately, 

this method Is limited to e-fused laotonas cu., ! * 31. Trana-fuaad bromo- 

laotonaa undergo a facile trana allmination of HBr to afford, in contrsat, 

axcluaivaly andocyclic olaflns in excellent yield8 (s., 2 + il. 

DBN. +CH, 

A 
c 

Br Br 60% overall 

ao above -p%F% 
[No l xocycllc 

olefin !!I 

We now describe a sucoasaful method for achieving the o-methyl+ 

o-mathylane oonmareion for z-fun&d laotonas based on a pyrolytic [*J ellmi- 

nation 
4 

and demonstrate lta utility in the ayntheslo of (* I-erbusculin-8. an 

allarganically active 2b 
aasqultarpana iclolatad5 from Artamisia arbuacula Nutt. 

88P. arbuaoula. 
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The known’ lactone { was secured in 70% overall yield from 

a-santonin 7 by hydrogenation ((+3Pl3RhCl, +H-EtOH), thioketaliration (ethane- 

dlthlol, BF3-Et20, AoOH, ISol. and reduction8 [Reney-Nl, EtOH or MeOH, 25“. 

15 min.). 

(+I-arbusculln-8 

Treatment of 2 with triphenylmethylllthium (5 equiv.1 in 

dimethoxyethsne (ONE) at 5’ for 2 hr gave the corresponding enolate which was 

added to a stirred solution of dibentoylperoxideg (6 equiv.1 in OME at So* 

After 1 hr. the excess peroxide was destroyed (KI, AoOH, H201 and ths benzoxy- 

lactone i was isolated in s 50% yield (% 70% based on consumed !I by silica 
CHCl 

gel chromatography : mp 139-140° (hexanel , [alo = l 17O [CHC131 1 IR vmax 3 

j700 and 1725 cm 
-1 

8 NMR 6:::13 8.00 cm, 2H1. 7.50 cm, 3H). 5.10 cd, J=lO Hz, 

IHI, 1.79 (5. 3H1, 1.68 (s, 3H1 and 1.01 ppm [s, 3Hl I M** = 354 [talc. 3541 I 

fi. Calc. for C22H2604 : C 74.55, H 7.33 I Found : C 74.63, H 7.56. 

Pyrolysis4 of i (% 4509, 30 ml N2/“inl by dropwlse addltlan 

of an ethereal solution onto a vertical column (30 cm packed with 4 mm diameter 

glass beads1 gave, after silica gel chromatography, (*I-arbusculin-B (mp 86-88O 

Cal o - l 48O [CHC131) in 35% yield. The spectroscopic5 and chromatographic 
IO 

properties were in full agreement with those of the authentic material. 

In the preliminary model experiments, similar treatment of 

trans-lactone ” f afforded the benzoate ?p (50%) which upon pyrolysis (5 600’. 

20 ml N2/minl gave a readily separated 3:1 mixture of the known a-methylene- 

y-butyrolactone” 22 and lactone” p In 60% yield. 
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In summary, both 1~1s: and traru-fused a-methylene-y-butyro- 

lactones - widely occuring 
20-c - - 

and often biologically active 2b.c 
compounds - 

can now be synthesized from the corresponding methyllactones. Furthermore, a 

high yield synthesis of endocycllo olefin-lactones is now also available. 

We wish to thank Meesrs. Roure-Bertrand et Justin-Oupont 

[Grassel and F.Hoffmann-La Roohe [Basle) for partial support of this work and 

the C.N.R.S. for a temporary fellowship awarded one of us [A.E. Greene), 
a 

References 

1. A.E. Greene, J.-C. Muller and G. Ourisson, Tetrahedron Letters, 2469 (19721. 

2. E. a) G. Ourlseon, S. Munavalli and C. Ehret. ‘Donngea relatives aux 

eesqulterp6noldes~, Pergamon Press, Paris, 1966. bl J.C. Mitchell and 

G. Dupuls, Br. J. Derm., t33, 139 [19711 and references cited. cl S.M. 

Kupchan, M.A. Eakin and A.M. Thomas, J. Med. Chem., ??, 1147 (19711 and 

references cited. 

3. For examples of various high yield synthetic procedures leading to 

a-methylbutyrolactonse sea I al E.W. Colvln, R.A. Raphael and J.S. Roberts, 

Chem. Comm., 656 (19711. bl E.I. Helba and R.N. Dessau, J. Amer. Chem. 

sac., 62, 995 (1971). cl O.H.R. Barton and A.J.L. Beckwith. Proc. Chem. 

Sot., 335 (19631. - df F.D. Gunstone and R.M. Heggie, J. Chem. Sot.. 1354 

[19521. e) Y. Abe and fl. Suml, J. Pharm. Sot. Japan, !?, 652 (19521. 

4. 2. C.H. De Puy and R.W. King, Chem. Reviews, gg. 431 tl9601 and references 

cited, 

5. M.A. Irwin and T.A. Gelssman, Phytochemistry, 8, 2411 t1969). Also from 

: F. Shsfiaadeh, N.R. Bhadane, fl.S. Morris, R.G. Kelsey and 

S. N. Khanna, Phytochemlstry, I?, 2745 (1971). 

6. D.H.R. Barton, G.P. floss and J.A. Whittle, J. Chem. Sot. (Cl, 1613 (19661. 

7, Purchased from Coopgrative Pharmaoeutique FranFalse, S.A. Meulun. 

to30 - -176’ (CHC13). 




