
Tetrahedron Letters,Vol.24,No.36,pp 3905-3906,1983 0040-4039/83 $3.00 + .OO 
Prlnted in Great Brltaln 01983 Pergamon Press Ltd 

A NEW SYNTHESIS OF 1,7-DIOXASDIPO[5 51UNDECANES 

A RECTAL GLAND SECRETION OF THE OLIVE FRUIT FLY 

Phlllp Koclenskl* and Clove Yeates 

Department of Orqanlc Chemistry, The Unlverslty, 

APPLICATION To 

(DACUS OLEAE) -- 

Leeds LS2 9JT, U Y 

Abstract The cxlrane rlnq of the tetrahydrowyranyl ether of 3,4-epoxybutan-l-01 underwent 
nucleophillc sclsslon by the organocuprate derived from 6-llthlo-3,4-dlhydro-2(H)-nyran to 
qlve an IntermedIate which was converted to 4-hydroxy-1,7-dloxasplro[5 5lundecane on acid 
hydrolysis. 

The olive frut fly Dacus oleae (Gmelln) 1s a major pest Ln the Mediterranean basin -- 

From the rectal glands of sexually mature females Raker and co-workers1 ldentlfled 1,7-dloxa- 

splro[5.51undecane (1) as a malor component of the sex pheromone. More recently2 two nunor 

components, 3- and 4-hydroxy-1,7-dloxasplro[5 5lundecane (2 and 3 respectively) have been 

obtained from the same source. In this letter we reuort a new synthesis of (3) In which a 

cyclic vinyl ether carbanlon serves as a masked blfunctlonal carbonyl anIon 
3 

Heteroatom-facllltated metalatlon4 of 3,4-dlhydro-2(H)-pyran (5) with t-BuL1 according 

to the procedure of we&ran5 gave the correspondlnq llthlum derlvatlve (6) which was convertec 

to the homocuprate derlvate (7) by treatment with CuI In THF. The cuprate (7) reacted with 

oxuane (8) 
6 

at 0-20° C to qlve a slnqle mayor comoonent (9) which, wlthout Further purlflcatlon, 

was treated with aqueous acid to qlve (3) and its C-4 eplmer ' (4) (ca 20 1 respectrvely) In - 

Sh'% yield after column chromatography. Pure racemw (3) was obtalned by crystalllsatron. 

5 R=H - 
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In general, the llthlum carbanlons derived from vlnyL ethers are only moderately 
5 

nucelophlllc towards alkyl halldes and react slugqlshly, If at all, wrth oxlraneq The 

orqanocuprate derived from n-ethoxyvlnyl-llthlum counles with allyllc halIdes and undergoes 

1,4-addltlon to enones 
7,8 but It does not react with oxlranes Little 1s known about the 

nucleophlllclty of the organocuprates such as (7) derived from cyclic vinyl ether carbanlons 

Therefore, the clean sclsslon of oxlrane (8) by (7) 1s noteworthy and Its appllcatlon to the 

synthesis of splroketals' potentially use+ul 

Experimental To a stlrred solution of 2 5 q (30 mmols) of dlhydropyran (5) an 6 cm3 of THF 

was added dropwlse 21 cm3 of a 1.7M solution of t-BuL1 XI pentane at -78'C The mixture was 
then stirred at -5 to o"c for 1 h and re-cooled to -78OC The resultant solution of (5) was 
transferred vra a canula under N2 pressure to a rapldly stIrred susoenslon of 2 9 g (15 mmol) 
of GUI In 15x3 THF at -78'C whereat It_ was stirred for 45 mln A solution of oxlrane (8) 
(1.70 g, 10 mmol) ln 5 cm3 THF was added and the mixture allowed tc warm slowly to room 
temperature After 2 h at room temperature the mixture was quenched with 50 cm3 of saturated 
NF,+Cl contalnlng 10% NH,,OH and extracted with ether (2 x 60 cm3). The crude 011 obtalned 
after ether drylnq over MqSO\ and evaooratlon was dissolved in a mixture of cone HCl, water, 
and THF (1 5 20) and allowed to stand at room temperature overnIght whereupon the mixture 
was neutrallsed with aqueous NaHC03 and extracted with ether (2 x 60 cm3) After drying 
over NazSOk, the comhlned extracts were evanorated to give 2.83 g of an 011 which was 
chromatographed on 50 g of Kleselgel 60 (230-400 mesh) Elutlon with 1 1 ether Light 
petroleum gave 1 09 g (64%) of (3) contaminated by ca 5% of Its C4 eplmer (4) Pure (3) - 
was obtained as white prisms from cold llqht oetroleum 

'H n m.r (400 MHz, CgDg) 
m.p 48-49Oc, 

1062, 1048, and 985 cm-', 
Vmax (fllrn) 3400, 

6 3 99 (lH, dt, J 11 5, J' 5.5 Hz), 
3 65-3 40 (4H, m), 1 96 (la, ddd, J 12 5, J' 5, J" 2 FIz), 1 92-1.80 (lH, m), 1 62-1.55 
(2H, m), 1 46-l 27 (4H. m), 1 23-l 16 (2H, m), 1 19 (lH, dd, J 12, J' 11 Hz), 13C n m r 

(CDC13) 6 92 3, 64 0, 60 3, 58 8, 45 1, 35 5, 35 0, 25 1, and 18.5, (Found C, 63 05, 
H, 9.4, CgH1603 requires C, 62 8, H, 9 4%) 
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