
Tetrahedron Letters No.20, pp. 2411-2414, 1970. Pergamon Press, Printed in Great Britain. 

TOTAL SYbTRESIS OF (+)-Sl'EVIOL+ 

Kenji Mori, Yoehiaki tiakahnra and Hallana Hatmli 

Department of Agricultural Chemistry, The University of %kyo, 

(Received in Japan 27 April 1970; received in UX for publication 19 Mey 1970) 

Steviol (Is) ie the agluoon of 

in Stevia rebaudiana Bertoni (1-4). 

etevioeide, the rem&ably eveet glucoeido almndant 

Becent discovery of ita gibberellin-like aotivity (5) 

prompted UB to search a route to the total eynthesie of (f)-ateviol. A simple l olutien of 

this problem has now been provided by the application of our novel method (6) for the con- 

struction of a bicyclo~3.2.1~octane ring system with a bridgehead tertiary hydroxyl 

group. 

The starting aldehyde (III)&') was the key intermediate employed ia our l yutheeie of 

the (+)-seoo aoid (II), a degradation produot of eteviol rsthyl eeter (Ib)(B). Tbie vae 

converted into the correeponding oily acete3 (IV, PP$ yield)(P) by treaknt with ethylene 

glycol and p-T80H in bensene. tlydrobO~tiOn-Olid8tiOn @$6-H& followed by the Jonee 

oxidation of the olefin (IV) afforded a mixture of two ieoreria ketonse. !l!hir wue eepcrted 

by fractional eryetrllisation and ohrourtography on alumiiw to give the derired ketone (V, 

62$ yield), m.p. 114-115' , and the iaowr with a osrbonyl group at C-14, m.p. 157-1580 (13 

$ yield). 

Acetal cleavage with aqueoue acid-aoetone rolutlon of the keto wet81 (V) yielded a 

tetracycllo ketol (VI, 92.6 yield), m.p. 17e-1790, foM by al&l-type oyolirtion (of. 

l Diterpenoid.Totsl Syntheeie - XIV.' -ws work vu proeented at the Anm~al l4eetlq of 
the Agricultural Cherioal Society of &pm, Bhbzoka, April 2, 1970. Prrt XIII, K. Mri 
and H. Mate& Tetrahedron, & the preer. 
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10). Jones chromic mid smoothly oridised the ketol (VI) to give a bioyeloc2.2.2]ootane- 

2,~dione (VII, 9$ yield), m.p. 230.5', v(m) 1745, 1715 om-l. Thir key intermediate in 

toluene wae heated with amalgamated momey zinc end bydroohlorio acid (tkcleaeneen re- 

duotion) (6, of.11) to give a mixture of two ketolr (VIII and IX). Cbromato~phio plrifi- 

oation of the mixture on silioie aoid employing benaene-ethyl aoetate (9 I 1) ae the eluent 

afforded in earlier fraotionm a ketol (VIII, 1% yield), m.p. 196', 6 (6@!~5, CDCl3) 0.69 

(3H, e), 1.18 (3H, a), 3.61 (JR, s)ppm. Subeequently the desired ketol (IX, 416 yield), 

m.p. 2170, b (60 MHz, CDCl3) 0.88 (3H, e), 1.18 (3H, a), 3.64 (JH, 8) ppm, ~88 eluted. The 

IB spectra (CHC13) of theee racemic ketole were identical with the corresponding authentic 

spectra of the optically active ketole (4, 12, 13). 

Condensation of the ketol (IX) with methylenetriphenylphosphorane generated (f)-steviol 

metbl ester (Ib, 67s yield), m.p. 141-143', v(X=) 3500, 3070, 1700, 1655, v(CHCl3) 3600, 

1720, lb60 cm-l, b (6ome, CnClg) 0.80 (3H, 81, 1.15 (3H, a), 3.64 (3% a), 4.90 (2H, m) 

pm. The IR (ChCl3) end NMH epeotra of thie material ware superimpoeable on those of the 

optically active authentic sample. Hydrolysis of the ester (Ib) with NOBut in DHSO (14) 

gave (f)-eteviol (Ia, 63% yield), m.p. 246', v(KRr)'3450, 3250, 1685 cm-l, b (6OMHz, DMSO- 

d6) 0.87 (3H, s), 1.10 (3H, s), 4.79 (2H, m) ppm. The spectral properties of the racemic 

product coinoided with those of the natural product. 
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