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In recent years several approaches to hydroazulenes involving effi- 

cient and ingenious synthetic designs have been developed. 
1 

We report here 

a new route to 6-methyl-bicyclo(5,3,O)-deca-l,6-dien-3-one (4).2 

Treatment of the bicyclic enedione (1) with dimethyloxosulfoniu 

methylide (DMSM)3 in dimet%l sulfoxide at 25.C followed by heating at 

60.C gave a mixture of products. 
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Chromatography over silica gel afforded spire-1 [a-oxiranyl-6-oxo-8aQ- 

methyl-1,2,3,4,6,7,8,8a_octahydronaphthalene (2) as the major product. This 

compound, 4 ~p.60-62.C (40%) C121i1602 (M+ 192). had IR abeorptione, at 

-1 
1675 and 1623 cm as well 

(E= 164701, which attest to 

as UV absorption at h 
NtCH 

236 nm 

the presence of a conjugated carbonyl function. 
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The oxirane methylene of the spiro epoxide generates peaks at 8 2.77, 2.43 

(AB pair of doublets, J = 5.5 Hz, 2H) in 'H NMR as well as at & 48.9(t) 

in 13C NMR spectra. The axial methyl group' at C-8a in (1) can be 

expected to direct the ylide to approach from the least hindered axial side.6 

DMSM is generally known to attack the carbonyl groups from the less hindered 

side. 
7 

In addition to (2) 8 a second product spiro-le-oxiranyl-6o(-oxi- 

ranyl+ -methyl-1,2,3,5,6,7,8,8a-octawdronaphthalene (3) was also 

obtained in 5% yield. This compound, 
4 

showed absence of carbonyl absorption in 

206 nm ( e = 1176). 
1 
HNMR 

1H) ; 2.60,2.30 (AB pair of doublets, J 

mp.78-79.C C13H1802 (M+ 206) 

IR and had only end absorption in 

(CDC13): 6 5.45 (broad multiplet, 

= 5.5 Hz, 2H): 2.40 (8, 2H); 

1.2-3.0 (m, 10H); 1.1 (s, 3H) 
13 

C NMR (20 MHz, CDC13): 6 138.5 8 (C-4a); 

122.2 d (C-4): 62.4 s (C-l); 58.5 s (C-6): 52.7 t (C-10); 49.7 t (C-9): 

36.9 s (C-8a); 22.1 q (C-11). In addition, the off-resonance decoupled 

CMR spectrum showed five CH2 ‘8 at d 39.1, 28.4, 28.1, 27.8 and 22.4. 

The assigned stereochemistry of the oxirane function at C-6 is consistent 

with the reported exclusive formation of ti -oxiranee in the reaction of 

3-keto steroids with DMSM.* The third product (ca. 10%) is currently 

being investigated. 

Treatment of the spiro epoxide (2) with borontrifluoride etherate in 

benzene at 25.C resulted in the exclusive formation of 6-methyl bicyclo- 

(5,3,0)-deca-1,6-dien-3-one (4) instead of the expected bicyclic carboxal- 

dehyde (5). 
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2 

)/sr CHO 

5 

The hydroazulenone4 (4) CllH14C (M+ 162) obtained pure as a yellow 

oil quite stable for over a mnth, 
2 

showed IR absoxptions at 1665, 1630, 

-1 
1595 cm , w XZx” 303 run ( 6 = 16190); 240 nm (sh, E = 6601); 

1 
HNMR 

(CDc13): 6 5.65 (8, 1H); 2.50-2.00 (m, 8I-I); 1.80 (8, 3H). In addition a 

2H quintet for the central CH2 group in the five-meaibered ring appeared 

under the methyl signal. 13C NMR (20 MHz, CDC13): 6 199.8 s (C-3): 156.9 s 

(C-1); 141.3 8 (C-6); 126.3 8 (C-7); 121.6 d (C-2); 20.3 q (C-11). The 

five CH2's appeared as triplets between 20-37 ppm in the off-resonance 

decoupled spectrum. 

The transformation of (2) to (4) can be rationalized by the follow- 

ing scheme: Q 

J _&4~ & 

2 iI 
This facile rearraugement would require the migrating bond to be 

tram and coplanar to the leaving group. Similar transformation involving 

epimeric spiroepoxides in polycyclic system has led to a mixture of aldelyde 
. 

and rearranged olefin.' The exclusive formation of the rearranged 
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product (4), in our case can be attributed to the favourable relative orien- 

tations of the migrating bond and the leaving group. This provides addi- 

tional support to the assigned stereochemistry at C-l in (2). 

Further exploitation of this transformation as a versatile approach 

to hydroasulenic sesguiterpenes is under study. 
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