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Steviol (Ia) ie the aglycone of mtevioside, a glycoeide almudaut in 

Stevia rebaudiena (1). Ita etructure, inoluding absolute stereoohemimtry, 

haa been dotermined by de&radative studies coupled with ODD measurementa 

(2,3). Keoent disooverty of its gibberellin-like activity (4) prompted 

us to searoh a poaaible route to th.e total eynthesis of steviol, ae veil 

ae that of kaurenoic acid (Ia, C-13-H instead of -OH). In this oozemu& 

oation, a l tereo~elective total syntheeis of (k)-eeco aoid (II,)- vi11 

be deroribed. The aeco acid (118) has been obtained an one of the oeo- 

nolyeis produots of ateviol methyl ester (Ib) and retains all the aayn- 

metric centers of steviol except one at C-13 (3). 
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l Diterpenoid Total Synthesis, Pert 1. 
H Although the formulae depicted represent only one enantioner, they 
are taken to mean a raoemate in every caee unleae otherwire apeoified. 
The steroid numbering in used throughout the paper.. 
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Methyl (i~-podo~p-8(14)-en-l~-0~-4~~~~la~ 

VIPBX. (tijol) 1722, 1674, 1618 cm-l (5>*, was reduced 
. 

No.28 

(III), mop. 91-94O, 

with lithium tri- 
t-butoqalmimn hydride (6) to afford the corresponding bydroxy ester 

* R =O..H 
IV R=<OH 

H&HO 

C02CH3 

l Cur synthetic route differs from that of the English authors (5). (k)- 
~esoxypodocarplc acid was employed as the starting material. Details will 
be described in a full paper. The k&o ester (III) was identified with 
the natural (-)-ester by gas chromatOPpby. 
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(IV), oil, "max. (film) 3400, 1724, 1662 cm-l. This was converted to a 

crystalline vinyl ether (V), m.p. 88-890, "max. (Nujol) 1718, 1660, 1632, 

1608 (sh.)cm-I, by mercuric acetate-catalyzed vinyl transetherification 

reaction in ethyl vinyl ether (7). The ether (V) in decalin was heated 

at 200" for several hours to give a crystalline aldehyde (VI), m.p. 84- 

85O, VDEIX. (Nujol) 1722, 1650 CIII- 1 , which was oxidized with siiver oxide 
to an unsaturated acid (VII), m.p. 161-1620, Vmax. (Nujol)-2700, 1720, 

1698 cm-l0 This acid (VII), upon performic acid oxidation, alkaline 

hydrolysis and acid-catalyzed lactonization (8), afforded an oil, Vmax. 

(film) 3500, 1774 (d-lactone), 1722 cm-l, consisting mainly of a bdrow 

lactone (VIII). This was oxidized with Jones reagent (9) to the corre- 

sponding semi-solid keto lactone (IX)*, vmax. 1782, 1724 cm-l, which in 

turn was treated with zinc dust in acetic acid to give methyl (*)-8a- 

* Fractional crystallization of the crude keto lactone (IX) gave keto 
lactones A and B in about 3:l ratio. The keto lactone A was more soluble 
in ethyl acetate than B and crystallized from ethyl acetate-petroleum ether 
as 

P 
risms, m.p. 176-177O, vmax. (Nujol) 1786 (r-lactone), 1732, 1725 (sh.) 

cm- . The lactone B separeted from ethyl acetate-petroleum ether as 
needles, m.p. 236-238O, vmax. (Nujol) 1762, 1730; (CHCI3) 1740 (sh., 6- 
lactone), 1728, 1718(sh.) cm-l. When the crude keto lactone was treated 
with zinc dust in acetic acid, the lactone B was recovered from the 
neutral fraction, while the seco acid (IIa) was the only component of the 
acidic fraction of the reaction product. 
the desired r-la&one (i). 

The la&one A was most probably 
Inspection of a molecular model indicated the 

cis-lactone structure as shown with an equatorially oriented ethereal 
lactone oxygen atom. Hence in the parent hydroxy la&one (VIII), the C- 
13 hydrowl group and the C-14 ethereal lactone oxygen atom were in 
trans-diequatorial relationship. The lactone B was assumed to be a 6- 
lactone (ii) with a hindered carbonyl group and an axially oriented 
ethereal lactone oqgen atom. The hindered nature of the ketone function 
was shown by the fact that the lactone B remained unchanged during the 
zinc dust reduction. No further structure elucidation was attempted 
since the available amounts of the pure la&ones were very small. 



carbo~sthylpodocacpan-13-one-4B-oarbol;vlste (IIa), m.p. 190-1910 ( 
softening at 1720), VIED. (Nujol)-2700, 1722, 1706, 1698 (sh.) cm-l. 

Its solution infrared spectrum (CHC13, 1722(sh.), 1712, 1704(sh.) cm-l) 

was identical with that of the 6800 aoid (IIa) obtained from steviol. 

The oorresponding raoemic dimethyl ester (IIb), m.p. 93-950, "max. (Nujol) 

1728, 1706 cm-l , prepared ,from the acid (IIa) by treatment with diazo- 

methane, al63 showed an i'dentical infrared spectrum (CHC13 solution, "max. 

1720 cm-l) vith that of the natural product. 
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