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Summary: The synthesis of an important tricyclic intermediate for gibbcrellic 
acid synthesis is described. 

We recently reported1 on the 

embodies a number of the features 

synthesis of the tricyc 

of gibberellic acid 2. - 

lie Y-ketoester 1 which 

We were interested in 

using L as an intermediate for the construction of the unsaturated lactone alde- 

hyde 3, a substance which cyclizes readily to gibberellic acid. 2 

The most obvious route to 3 seemed to require the unsaturated ketoester - 

which might then be transformed to 3 by a route involving the intramolecular - 

addition of a B-ketoester' (cf Scheme 1). 

4 _ 

We have become aware that the same general scheme has been followed, and 

4051 



brought Lo a successful conclusion, by L.9. Rlander et al, 
4 

and are, therefore, 

not planning further work in this arca. WCC describe hcrc, however, the forma- 

tion 01 the R-ketoester to a c:lose relalivr of 4 in which Lhe exocyclic methylene - 

is protected as a* epoxide, since our rout.e to sLruc:Lur-es of Lype 4 is unrelated - 

to that of the AustraFixl route. 

/ SCHEME I 

A solution of the B-ketoestcr 1 was reduced (SaBH4 in CH30H, O", 5-10 min) 

and benzoylated (2 equiv benzopl chloride in 7 ml/mmol pyridine; room temp., 14 

hr) to the corresponding benzoate which led directly to the B,y-unsaturated 

ester by elimination-deconjugation. (lithium dicyclohexylamide in 5:l THF - 

HMPA, -30°, 30 min; quenching with 1:l THF - ACOH) to give 5, Rf 0.75 in 1:l 

EtOAc-pentane, as a 1:l mixture of C3 epimers (singlets at 6 3.53 and 3.48, 

5.66 s, Wg = 2 Hz; HI and R2). The overall yj.eld from 1 was s 50%. _ 

Regiospecific introduction of the cyclopentenone carbonyl of 4 started with 
- 



the formation of the diepoxide of 5 (2.8 equiv of ML'PBA, NaHCO3, 0' to room 

temp., overnight). Base-catalyzed elimination (KOtBu in t HuOH, 5 min at room - 

temperature) gave the two allylic alcohols 6-A and 6-B (1:l mixture) in 70% 

yield. 

Although the mixture of epimers is suitable for the necessary oxidation to 

a cyclopentenone, the two isomers could be separated by chromatography with 15% 

methyl acetate-pentane, followed by crystallization from 1:l pentane-ether which 

gave @, mp 8%90° (NMR: 5 6.75 (d, lH, J AB 2.5 Hz), 4.65 (b d 2H, J BC = 6.0 

Hz); 3.74 (s, 3 H) and 6B (KMR: E 6.68 (d, 1 H, J AB = 1.5 Hz); 4.48 (h d, 2 H, - 

J BC = 7.5 Hz); 3.73 (s, 3 H). The Rf values of 6A and 6B in 1:l EtOAc-pentane - - 

were 0.62 and 0.50, respectively. 

Finally, oxidation of the mixture of epimeric alcohols 6A and 6B with - 

chromic acid-2 pyridine in the presence of 2 equiv of acetic acid in methylene 

chloride at room temperature gave 85% of the desired carbomethoxycyclopentenone 

1, in which the exocyclic mcthylene carbinol of 4 i:; protected as an epoxide 
5 

_ 

trimethylsilylether (NMR: 6 6.70 (s, 1 H); 3.86 (s, 3 H); IK: 
-1 

1720, 1605 cm ; 

~ CII30H 
243 nm; ms: (CI) RI + 1 = 337. Rf: 0.34 (1:l ether-pentane). 

max 

5 6 7 
- - 

Y'hc fcacihilit;; of the construction shown in scheme I was demonstrated, i:ltcr alia 

by the model conversion 8+10: The bicyclic indenone S, mp 43-44O, was transformed 

(lithium salt of the ethoxyethyl derivative of propynol, ether, -2Oo to O" 15 min) 

into the ethynylcarbinol 2 (NMR: 6.58, s, 1 H, Wa 2 Hz; IR: 1720, 3435 cm-') in 



66% yield (50% conversion). Sequential treatment of 9 with the diketene from _ 

propionyl chloride (2 equic in THF with 4_dimethylaminopyridine, 3 h at room 

temperature) and then methanolic potassium carbonate for 15 h, to effect cycliza- 

tion of the s-ketoester intermediate, and deacylation (cf. Scheme I) gave the 

acetylenic lactone ester (74Yc yield) which was then deprotectcd (30% acetic acid, 

30 min) and semihydrogenated (Pd-BaSO4 in ethyl acetate with quinoline poison) to 

give in 74% yield the crystalline cis-vinylcarbinol lactonic ester 10, mp 98-100' - 

(NMR (CDC13): ;5 5.62, m, 2 H; 4.35, d, 2 H; 3.75, s, 3 H; 1.32 Pr 1.1 (2d, 3 H, 

J = 7.5 HZ. Mass Spectrum: (CI) M + 1 309). 
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