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Pheromonea, allomonea and kairomonea are chemical subatancea that trigger inter-and intmapecffic 

commonicattfon in a variety of biiorganisma eg. flies, moths, cockroaches, beetles. weevils, tuotworma, anta and 

been&.’ Much of their application in~t~~n~i of behavior of these species and ~ir~~~~~l ~NCMW+. 

RacentIy,a new and interesting aspect of the sex pheromone, secreted by the larval ~~i~~~uc~~~~~~~ 

has been uncovered? Thus, M. graadii have been shown to be eftective in mntrolling the population of European 

corn borer (Ostrixtia n~if~l~)?~ Naturally, a stable and increasing ~)pu~t~n of M. grnx& will be highly ~1~~ 

to control European mm borer, in an environmentally friendly way, to solve agricultural probkma. Since the 

population of M. grandii ix dependent on parasitoid coutlahipbehavior, which it) lurn ia related to the sex pheromone 

3,S-cis~i~~yi-~trsns i~p~pyl”3,4,5,~tet~hydropyran-one (3, an expeditious &the& of 7 ia highly 

deairabIe.W Here, we report an effiiient, stereoselective, seven step strategy to assemble the desired pheromone 

from rendRy availaWe iaobutyraldehyde and furan. 

7 6 5 R=hk 

(isomer 9:t 1 

Rcagene: 1. Furan 2, n-BuLi (1.2:leq), THF, 0” C, 2Omin., t.t. Jh (96%); 2 MCPBA (I .35eq), CHzCI, S-7* C, 
ISmin, r.t. 6h (85%, 31 rntto); 3, Mel (Meq), AgrO (1.1&q), acetone, r.t. 24h (92%, 3:1 ratto); 4. MeLi (3eq), 
Cul (leq), Ether, (PC, I h (96%); 5. PhsP*CH,Br, n-BuLi (l.leqJ benzene, r.t. 2h (94%); 6. Jane’s oxidation, 0” 
C, 2thnin. (96%); 7. ti, (65parr), 10% W-C, Ethyl acetate, r.t. lOh, (85%). 

The retrosyntheaia and syntheaia of the target pheromone is shown above. The essential featurea of our 

retm-analysts was the presumption that regioaelective cuprate additirin to protected 5,~dih~~pymn-~~ (4) 

would occnr ~minsntly tram to isopropyl group, and catalytic reduction of the oletin dwould be stereoxektivc, 
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where ieopropyl and regenerated methyl would be trana to each other. The only suspicion for this strategy was the 

Wittig step from 5, where considerable steric interaction due to isopropyl group was anticipated. The snomcric 

stereoisomer distribution at 2 position throughout the synthetic scheme (3-s) was not a problem, as ultimately an 

oxidixcd ketone WB% required. 

The detailed information regarding the reagents, molar ratio, solvent, and reaction conditions, followed by 

usual work up, is provided in Scheme-l. The synthesis of the main skeleton 3 was quantitative, starting from 

isobutyraldehyde and furan, followed by MCPBAoxidation. Similar transformation have been efficiently employed 

by Martin’s group.‘ After, protection of anomeric hydroxyl with methyl iodide and silver oxide, cuprate addition 

in ‘I’HF gave regio- and stereoaekctive introduction of methyl group in a quantitative yield.” The ratio of 

stereoisomers was 9:l (major isomer depicted as s), and both could be separated by column chromatography (app. 

Rf of minor and mjor isomers in 4% acetone:pet.ether was 0.8 and 0.9 respectively). Indee the major isomer 

was the desired 5 which is expected as per lit. precedence’ and by the coupling constant of cis methine protons 

adjacent to methyl and methoxy.’ Contrary to our suspicion, the Wittig olefination of major isomer 5 was efficient 

(94%). SubacquenUy, oxidative depfotection of anon&c hydroxyl with ione’s reagent, followed by catalytic 

reduction in ethylacetate with 10% P&C gave, once again, a quantitative yield of the desired pheromone 6.‘~’ 

Tbe above strategy is prone to modification for enantioselective manipulations. Cumntly, we = planning 

to synthesize Prelog-Djerasai lactonc” and related natural products via this strategy. 
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All iew compounds gave satisfactory s~tmscopic data. Selected spectral data for Sand 6 are as EDllow: 
5 (major isomer): IR (neat) : 173Ocm- ; ‘H NMR (U)(IMHx, CDCI~) 6 0.85 (3H, d, J=7Hz), 1.03 (3H, d, 
J=6Hz), 1.17 (3H, d, J=6Hz), 232 (lH, d, J=3Hz), 3.45 (3H, s), 3.88 (lH, d, J=4Hz), 4.55 (lH, d, J=3Hz); 
MS m/e (46 abundance] 186 (M’, 30), 170 (40), 155 (XI), 144 (35). 139 (100). 
6 IR (neat): 1735 cm-‘, H NMR (Uw, MHz, CDCla) 6 0.85 (3H, d, J=7Hz), 1.07 (3H, d, J=6Hz), 1.25 (3H, 
d, J=6Hz), 4.9 (lH, d, J=2Hz), 5.1 (lH, d, J=Wz); MS m/e (% abundance) 168 (M’, 40), 155 (49,144 
(15), 137 (15). 
The coupling constant of two cis vicinal protons adjacent to methyl and methoxy in the major anomer 5 
was 3H2, indicating a tram relationship between methyl and isopropyl. The isopropyl and methoxy are 
trans to each other in the major anomers of 3 and 4. 
Identical ‘H-NMR, IR, 13C-NMR and MS of the desired pheromone were obtained”. 
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