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SYNTHESIS OF THE ENANTIOMERS OF 3-HYDROXY-1,7-DIOXASPIRO[5.5]UNDECANE, 

A MINOR COMPONENT OF THE OLIVE FLY PHEROMONE 

Kenji Mori* and Hidenori Watanabe 

Dept. of Agricultural Chemistry, The University of Tokyo, Tokyo 113, Japan 

Summary: (3R,6R)-(-)-3-Hydroxy-l,7-dioxaspiro[5.5]undecane ,$R and its antipode 
were synthesized from (S)-malic acid. 

We recently reported the synthesis of the enantiomers of 1,7-dioxaspiro[5.51 

undecane ,& and 4-hydroxy-1,7-dioxaspiro[5.5]undecane $,l the former being the 

major and the latter being the minor components of the pheromone of the olive 

fly, Dacus oleae.213 -- Herein we report the first synthesis of both the enantio- 

mers of 3-hydroxy-1,7-dioxaspiro[5.5]undecane ,&, the other minor component of 

that pheromone.3 Racemic & was previously synthesized by Baker et a1.3 -- 
(S)-Malic acid ,$ furnished pure ze, [a1~1-2.40(c=3.91.MeOH), by the known 

method. 4 This was converted to a bromide 6, [a]~1-27.20(c=1.25,CHC13),@ 5Q 

in the conventional manner. Alkylation of 7,8-dimethyl-1,5-dihydro-2,4-benzo- 

dithiepin5 with $(n-BuLi/THF)gave S(88%),mp 108.5~109°,[a]~3+l.60(c=2.76,CHC13) 

Further alkylation of x with I(CH2)40EE(n-BuLi/THF) gave @(83%). Treatment of 

8 with CuC12 .2H20 and CuO in Me2CO-H20(99:1) under reflux6 yielded a complex 

mixture of products. Fortunately separation of the mixture into four pure iso- 

mers was possible by chromatography (Merck Lobar column, Grdsse B;CHC13-MeOH= 

3O:l). The isomers were eluted in the following order:(2S,5R)-~~(9%),[cJ~2- 

80.8°(c=1.63,ether);(2S_,5~)-@(15%),[c1~2 

[c]21.5-1290(c=0.93,ether)7; 

+91.3°(c=1.67,ether);(3s,6E)-&(18%), 

D and (3S,6S)-&(33%),mp 98.5~99.0°,[a]~2'5+l150(c= 

0.92,ether).8 The structures of these isomers were assigned on the basis of 

the NMR spectral comparison with the published NMR data of ,& by Baker3 and of 

,9e by Ireland.g Especially our data from lanthanide shifts experiments on (3S, 

6S)- and (3?,65)-,& were in complete accord with Baker's data.3 The two iso- 

mers of 22 were converted to the corresponding tosylates ZQ, whose reduction 

with LAH gave (2R_,5S_)- and (25,5R)-&k. Their IR,lH-NMR,13C-NMR, and MS 

data were in agreement with those reported by Francke et al.lorll -- 
The next task was the conversion of (32,6R)-J$ to (3R,6R)-Je. For that pur- 

pose,(3S,65)-,& was treated with 3,5-dinitrobenzoic acid, Ph3P and Et02CN= 

NCO2Et in THF to effect the Mitsunobu inversion 

155a156°,[a1;2- 

l2 yielding (3R,6R)-&(78%),mp 

69.9'(c=1.60,CHC13).13 This was hydrolyzed with aq KOH/THF-MeOH 

to give (3R,6R)-&,mp 98.5~99°,[a1~2-1120(c=0.92,ether). Its IR, 'H-NMR and 

13C-NMR data were identical with those of (3S,62)-2$. Finally transformation 

of (32,6s)-& to (3$6R)-,& was also realized as follows. The Mitsunobu inver- 

sion of (32,62)-,@ g ave (3&,6S)-&(87%),mp 173a173.5°,[~1~1~5+71.70(c=l.10, 

CHC13).13 This in CH2C12 was treated with Zn(OTf)2 to effect equilibration and 
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the resulting mixture was separated by prep TLC to give (3R,6S)-& (70%) and 

(3$6$-& (29%), the latter of which afforded (3R,6R)-,@ after hydrolysis14rls 
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12) 0. Mitsunobu,Synthesis 1 (19 1. 6' 

[elD +69.5°(c=0.80,CHf13), was also prepared from 
13) (3S,6s)-&,mp‘154Q 

by treatment with 
. * 

3&Zginitrobenzoic acid, DCC and DMAP in CH2C12. mp 173%173.5', 
-6S.S0(c=o.63,cHC13),was prepared from A remarkable 

fea?ure of this equilibration was the fact R,6S)-& with an axial 
substituent was the predominant isomer. Even in a different solvent (CCl4, 
CgHs,ether,MeDH) or with TsOH as the catalyst, (35,6g)-$ was predominant. 
At present we have no explanation for this phenomenon. 5) Both (3R,6R)y and 
(35,6S)- e were of 100% e.e. 
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as checked by the HPLC analyses of (3R_,6=- and - 
(32,6s)- g. 
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