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Ahduct: An cqgmoselcnium mcdiakd cydizatlon reactlon of a &ke4olactone (5). was used as the key 
step in an efficient syatbeais of the molecular skeleton of the insect antifeedant Joddlin A (1). The 
model compound (2) shows significant activity against the African leaf worm Spodoptera littoralis, at 
loooppm. 

For some years we have studied natural products which disrupt the feeding of insect pests.1 During the 

course of this work we have characterized potent clerodane antifeedants isolated from Scutelfnn’a woronowii 

(Juz).2.3 One of the active compounds from this series, Jodrellin A (l), encompasses a rigid molecular 

framework which we believe to be important for its biological activity compared with similar clerodanes.2 Here 

we report an approach to the preparation of a model compound (2) using a selenium mediated cyclization 

reaction to set up much of the required skeleton and functionality of the natural product. We also believe this 

approach may be adapted to the synthesis of (1) itself. 

(2) 

Tbii work exploits the use of a selenium mediated reaction which we developed some years ago for the 

preparation of new carbon-carbon bonds during the cyclixation of Rketoesters with alkenes.4 

Oxidative cyclizatior@ of the substituted Bketoester (3) gave the aldehyde (4) in good yield using 

pyridinium dichromate (PDC) as the oxidant together with acetic acid and 3A powdered molecular sieves to 
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Reagents: (i) PDC. AcOH (cat), 31q powdered sieves, CH$& (85%). (ii) a) NaH, THF, O’C. b) 
[allylTi(Ok)&Li+. -78“C, (80%. 6:l). (iii) NPSP, ZnI2. CH2Clz. (95%). (iv) TBHP, Ti(Ok)d, 
Dihydropyran, CH2Cl2, (92%). (v) NaBIQ, MeOH, O°C, (95%). (vi) a) BQ, MeCN/NH&l (l:l), 
(76%). b) Amberlitea IRA-420, CH2Cl2, then TMSOTf, EtsN, CH2Cl2, -78°C. (90%). (vii) 
DIBAGH, PhMe, -78°C (89%). (viii) a) AcCl, Py. DMAP, CH$X?. b) AQO, Py, DMAP. 
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improve the rate of the reaction7 (Scheme 1). Allylationg and lactonixation of (4) was achieved on treatment with 

NaH at O°C followed by [(allyl)Ti(OiPr)&Li + 9 at -7FC. After warming the reaction mixture to room 

temperature the product (5) was isolated as a 6:l mixture of diastereomers at the newly created chiral centre. The 

major isomer (5) is ideally substituted to effeot cyclixation using N-phenylselenophthalimide (NPSP) and Z&.4 

Consequently selenation at the a-position of the Rketolactone followed by migration to the olefin and 

subsequent trapping of the selenonium ion by the regenerated enol tautomer of the @-keto Jactone Q afforded 

the selenides (6) and (7) in a 1:6 ratio in 95% yield. While these isomers could be separated it was found to be 

more convenient to oxidise the mixtute and syn-eliminate to afford a single alkene (8). This selenium mediated 

cyclization was extremely pleasing since alternative methods for cyclization, for example using M~r(OAc)3~o 

failed. Highly stemoselective reduction of (8) with sodium borohydride gave a 95% yield of (9). Attempts to use 

the hydroxyl group in (9) to direct epoxidation from the m&red underface were uns uccessful. However, if (9) 

was tteated with bromine in MeCN and saturated ammonium chloride at 0°C an intermediate bromohydrin was 

formed, which was immediately converted to an epoxide using Amberlitem IRA-420 ion exchange resin in 

CH2C12. Silylation of the alcohol provided (10) in 90% overall yield. Reduction of (10) with Dibal-H in toluene 

afforded the lactol (11) upon work-up with pyridinium tosylate (PPTS), in THWH20. Presumably the 

stereochemistry at the lactol centre arises as a result of ring opening and reclosure to the thermodynamically and 

sterically most favoured arrangement. Finally. acylation of (11) was achieved in two stages, fvstly using acetyl 

chloride. in pyridine containiig a catalytic amount of N,N-dimethylaminopyridine @MAP) at room temperature 

and secondly with acetic anhydride, pyridine and DMAP to give the epoxy diacetate model compound (2)11. The 

fast acylation occurred selectively at the lactol hydroxyl group while the second acylation of the remaining 

hydroxyl substituent was slower. 

Although the racemic model compound (2) was not as active as the natural product Jodrellin A (1). it did 

show significant antifeedant activity at loo0 ppm (Table 1). This result suggests that the constrained epoxy 

diacetate de&in unit in the natural product is, at least in part, responsible for the observed antifeedant activity. 

This is consistent with our previous studies, whereby small structural fragments of active compounds can show 

significant antifeedant activity.12.13 

Tsble 1 Alrrifeedant activity of compound (1) & (2) 

Antifeedant index t[(C-T)/C+T)] x 100 
(mean l SEW) 

Concentration applied to 
disc (Ppm) 

1000 

100 

Jodrellin A2 

92* f 7.6 

Compound (2) 

32* f 8.8 

24 f 4.7 

53* f 13.3 I 
I I 43* f 15.9 I I 

8 Antife&uu index is obtained by presenting larvae of Spodopteru littorulis with a choke of two fibre 
discs. l* Both discs wefe treat& with pbaso&tin~ulant, waose,andtbencmedisc,the ueaunenldtsc,was 
treate4jwith1OOplofaknown concentrationofoneofthetest compotmds.CandTrqresenttbe 
~umtea&atbylJlelarvaeofthccontmland treatment disc, mspectively. 

Sign&ant at P-&OS (Wilcoxen signed ranks test); 10 replications. 
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