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Figure 2. 

isomer from both substrates showed a 6.5-Hz coupling for 
the anomeric proton (H-C(9)) while the minor isomers 
showed a 2.1-Hz coupling. By analogy to the reduced 
magnitude of diaxial coupling constants (5-8 Hz) at  the 
anomeric center in aldopyran~ses,'~ we assigned structures 
Sa (9a) and 8b (9b) to the major and minor cyclization 
products, respectively. The full stereostructure of 9a was 
determined by X-ray ~rystallography.'~ The ORTEP plot, 
shown in Figure 1, reveals the A/B-cis, B/C-trans ring 
fusions and confirms the trans relationship of H-C(8a) and 
H-C(9)." It is interesting to note that the dihydrooxazine 
ring adopts a boat-like conformation to take advantage of 
the anomeric effect. 

We have observed an unexpected dependence of the 
success of this cyclization on the geometry of the enol 
ether. Reaction of 4 as a 5050 E / Z  mixture of olefins 
results in a poorer yield of 8 (-35%) in which 8a still 
predominates by 3.4:l. This may be explained by a 
preference for reaction via the transition state in which 
the methoxy group (R = OCHJ is endo to the nitroso- 
alkene, Figure 2. Such an inverse electron-demand sec- 
ondary orbital interaction is documented in intermolecular 
heterodiene Diels-Alder reactions.ls 

The reaction has been extended to systems which con- 
struct five- and seven-membered rings. These studies 
along with further transformations of the dihydrooxazines 
will be the subject of future reports. 
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A Short Synthesis of 
(lRS,ISR ,5RS)-4-[3-[ (Methylsulfonyl)oxy ]propyl]-4- 
methyl-3,8-dioxabicyclo[ 3.2.l]octane-l-ethanol, a Key 
Intermediate for the Synthesis of Zoapatanol 
Analogues 
Summary: Alcohol 3, comprising the bicyclic portion of 
zoapatanol analogues, has been synthesized from the 
known aldehyde 4. 

Sir: Zoapatanol (l), a biologically active oxepane di- 
terpenoid, has been isolated from the leaves of the zoapatle 
plant (Montanoa tomentosa). This plant has been used 
in Mexico to induce menses and labor and terminate early 
pregnancy.l A series of derivatives has been synthesized 
from naturally occurring zoapatanol,2 and it was found that 
the bicyclic acid 2 showed interesting zoapatanol-like bi- 
ological activities. 
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In this paper, we report a short process for the con- 
struction of the racemic 3,8-dioxabicyclo[3.2.l]octane al- 
cohol 3 having stereochemical integrity a t  all three centers 
of asymmetry. The overall sequence is illustrated in 
Scheme 1. 
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The readily available aldehyde 43 upon treatment with 
2-propenylmagnesium bromide afforded the allylic alcohol 
which was converted to the triene ester 5 by treatment with 
an excess of triethyl orthoacetate in the presence of a 
catalytic amount of propionic acid at  130 "C under N2.4 
Epoxidation of 5 with MCPBA (1 equiv) at -5 "C in 
CHzClz gave the trisubstituted epoxide which was used as 
such for the next two steps since purification at a later 
stage was shown to be advantageous. The crude ester was 
hydrolyzed (K2C03-CH30H-H20) and acidified (concen- 
trated HC1) to afford a single y-butyrolactone (6,55% yield 
from 5 )  after column chromatography on silica gel. 
Treatment of 6 with bromine (1 equiv) in CH2C12 and 
pyridine at 0 "C gave the primary bromides 7a and 7b with 
simultaneous formation of a tetrahydrofuran ring. The 
product obtained in 80% yield consisted of a mixture of 
the desired bromide 7a (30%) along with its epimer 7b 
(70%). Reduction of the mixture of lactones 7a and 7b 
with LAH in ether at 0 "C afforded the corresponding 
bromo diols Sa and 8b (90'3'0). Cyclization of the mixture 
of Sa and 8b with sodium hydride (2 equiv) in HMPA- 
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THF (1:lO) a t  60 "C for 4 h gave the desired bicyclic al- 
cohol 9 (27% ) after column chromatography on silica gel. 
Treatment of 9 with methanesulfonyl chloride and tri- 
ethylamine in CH2C12, followed by hydroboration-oxida- 
tion, yielded the key intermediate 3 (72% yield fram 9). 
Compound 3 has been converted to various racemic bi- 
cyclic zoapatanol derivatives including bicyclic acid 2.5~6 
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