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Steganacin and steganangin are lignans isolated from Steganotaenia 

araliacea Hochst. which have been reported to possess significant anti- 

leukaemic activity in vivo. 
1 Their constitutions have been shown to be 

respectively the 0-acetyl and 0-angelyl derivatives of the companion B-alcohol, 

steganol, which in turn is readily obtainable' by reduction of the co-occurring 

ketone steganone. (11) All the four cognate natural products are trans-fused 

y-lactonesl of the rare lignan group which contains a bisbenzocyclooctadiene 

structural framework. 

We now report the total synthesis of the racemic form of the key ketone 

steganone (11) by the following route. The readily obtainable 2-bromo- 

piperonal' was oxidised with silver oxide in 94% yield to 2-bromo-4,5-methyl- 

enedioxybenzoic acid. The corresponding acid chloride (1) m.p. 89-91° was 

then condensed with the lithio-derivative of tert-butyl 3,4,5-trimethoxy- 

phenylacetate3 (2) (obtained by interaction of lithium di-isopropylamide and 

the ester in tetrahydrofuran) to produce the corresponding 8-ketoester4(3) 

m.p. 97-99O. Heating this product in aqueous dimethylsulphoxide5 resulted in 

hydrolysis and decarboxylation to give the ketone4 (4) m.p. ill-112O in 74% 

overall yield from the acid chloride. Heating this ketone in degassed 

benzene with pyrrolidine and E-toluenesulphonic acid in a Dean-Stark apparatus 

for 18 hours gave one geometrical isomer6 of the enamine'(5) m.p. 148149O in 

88% yield. Irradiation of a suspension of this enamine in liquid ammonia 

containing a suspension of potassium tert-butoxide 7 with a medium pressure 

125 watt Hanovia mercury lamp produced the required substituted amino- 

phenanthrene4 (7) m.p. 133-135O in 65% yield by a conrotatory cyclisation and 

ready base-catalysed elimination of the elements of hydrogen bromide from 

the presumed intermediate trans-dihydrophenanthrene (6). 
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Heating this amine in dioxan with excess of dimethyl acetylenedicarboxylate8 

gave in 91% yield the doubly ring expanded product4 (8) m.p. 226-228O, which 

was transformed (90% yield) into the unsaturated ketoester4 (9) m.p. 144-145O 

by refluxing with methanolic hydrochloric acid. Catalytic hydrogenation of 

(9) in methyl acetate with Raney nickel, followed by a Jones oxidation, 

produced a 9% yield of the saturated ketoesteq4 m.p. 126-128' base treatment 

of which gave (9%) the corresponding ketoacid4 (10) m.p. 144-146O. Aldol 

reaction of this ketoacid salt in potassium hydroxide solution with excess 

formaldehyde, followed by a Jones oxidation', gave a homogeneous crystalline 

keto-y-la&one4 (11) m.p. 227-229O in 75% yield which was identical lo 

chromatographically and spectroscopically with an authentic sample of (-1 

steganone [vmax (CHC13) 1770, 1665, 1610, 1580, 1260 cm. ; Y(CDC13) 2.47 

(lA,s,Ar-H), 3.37, 3.46 (2H,2s,Ar-A), 3.92 (2H br.s, 0-CH2-01, -5.7 (2H, m, 

lactone CH2), 6.13 (6H,s,20CR3), 6.40 (3H,s,0CH3) N 6.90 (2H,m), ~7.20 (2H,m) 

m/e 412 (If'), 398, 397, 381, 368, 3281 

The overall yield (23 %) from the starting acid chloride (1) makes this 

route an attractive process for the synthesis of these pharmacologically 

interesting bisbenxocyclooctadiene lactones particularly in view of their 

low concentration in the natural plant source. 1 

After this work had been completed a preliminary communication appeared 

describing the synthesis of steganone by a different approach. 11 
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