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Almtract : (E)-~-oxo-Z+ecenoic acid (queen substance)(l);(E)-3,7dimthyl-2,7-octadienyl propiamte (2) and 

(E)-3,7-dirs?chyl-2-octene-l,8_diol~)are easily synthesized via sequential alkylation of bis_(atylsulf~l) methane 
4 with 1,lallylic substrates? and a second electrophile such as 4,4- ethylenedioxy)pentyl iodide aud ethyl 2- - 
a&hylallylcarbonate. 

C&en sub&awe, (E)-9-oxo-2 decenoic acid (1) ,is a wll-knom phemne secreted by the queen honey bee. lhis 

conpamd inhibits ovary developmnt in the wxker bees a7Y.i q- rearing within the colony.1 

(E)-3,7-diuethyl-2,7-octadienylptopionate G>,is a cmpment of the SauJose Scaleauadraspidiotus pemiciosuswhich 

is a sericuswrldwideinsectpest. 2 (E)-3,7-Diuethyl-2-octene-1,8_diol (3)has beencharacterized as oneof tktcajor - 

cmpmentsof the secretionof the hairpencils of Dauaus chrysippus (Afri~auMnarchbutterfly).~ 
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We l-me previously reported 4 that 1,4-bis allylic derivatives can be fuuctimalized ckm and regioselectively in 

one allylic position via palladium v3 -ally1 intemadiates such as& We mw describe the application of this 

principle to syntheses ofphe ronoues l-3.Sequential alkylatim of bis-(arylsulfonyl)aethane_4 withand a second -- 

electroptdle E + are thekey steps oftbe syntheticapproachto thecarbon skeleton required. Ihe clmiceoftk tm 

different electrophiles,J sad E+ , is themain problem for the successfulutilisation of this strategy. 
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Synthesis of the queen bee substauce~ is outlined in s&m I. Pall&i-talyzed alkylation of themnoacetate of 

(Z)-2-butene-1,4-diol+with sodio derivatives of bis(phmylsulfonyl)methme gave amixture of%aud& : E/Z=f33/17. 
AlcohAs aa and % wxe protected with+utyldimethylsilyl chloride in lMF prior to a second sJkylatim with 4,4- 

ethyleuedimypentyl iodide-to give 3. Rydrolysis of silyl and ketal grmps &cCH,'lHP,~O = 3:l:l) insand oxidatim 

withJonesreagentgaveq-substauce~ (2S%o~erallyield).~*~ 

Synthesis of2 and? requires a properly fuuctimalized Cgisoptmoid unit such as 4-&loro-3-mthyl-2-buten-l-01 

(7b) or 4acetoxy-3methyl-2-buten-l-o1 (7c). 8 (Sctme I). Alkylaticm of the bis(p.tolylsulfcnyl)thaue 

carbauioa with a catalytic amuut of Pd(dppe)g sad either l_b or I_c (E/Z=70:#) mixture) gave 90-95 % of the (E) 

stereoismer~9 Synthesis of the San Jose Scale phemmne 1Cwas~lyac~e~byprotectiouofthe~dmxylgrmp 

with +u&2SiClin DMF aud alkylation of the resulting silyletberg mxierneutrsl ccmiiticmswithPd(dppe)2 aud 

ethyl2dle~l~lylcarbonatetodve11quantitatively. 
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(a) NaCH(SO2Ar)2 ;Pd(dppe)2(5%),~,2h(25*C) ;(b)tBuMs2SiQ,Imidazole,tMF 2h(O'C) ;(c) I_(cB2)3%X3 
NaH(l.leq)75h,(4O'C) ; (d) Na/~,Na2HPO4,MeOFl,O.5h(2O'C) ; (e) A&l/H2O/%lP,24h(25'C) ; (f) Jones 
reagent,lOh(25'C) ; (g) H2CX(~3)ClQOCQEt,Pd(dppe)2,48h(25~C) ; (h) Na/Hg/lleOA,Na2HRX+,3h(-3O*C) ;(i) 
(nBu)4N+F-,THF,l.5h(25'C),C2H5COCl,Net3,2h(O'C) ; (j)9-BBN,THF,0.5h(25'C),thenH202/NaOH,2h(5O'C). 

Pheronme~ was obtained in 46% yield from? by reductive cleavage with sodium wan, rmval of the protecting 

gmupwith (nBu)4@ F-in'IHF,and acylationwithpropionylcbloride. Monarch butterfly pheromone? was obtained by 

hydrobxation of the teradnaldouble bond of g,followd bydeprotecticn of the pdnnry hydroxylgroup ( 35 % yield from 

l_b,.' 

In smsmry, w have deaonstrated that bis_(arylsulfonyl) methyl alkylation using sequential introduction of various 

electrophiles is a sinple and efficient process for the synthesis of natural products of biological interest. 
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