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A variety of methods for the construction of the l-hydroxy-7-methylene bicyclo[3.2.1]
octane ring. system have been developed and applied to the synthesis of gibbane synthons2'3,
epiallogibberic acid (_J_._)4, steviol (2)5, and hibaenee. This Letter details a sequence of
transformations applicable to the construction of this ring system as illustrated by the
synthesis of the parent compound, l-hydroxy-7-methylene bicyclo[3.2.1Joctane (5¢c).

Photoaddition (450 W Hanovia lamp, sealed pyrex tube, room temperature, nitrogen atmos-
phere) of allene to l-cyc1opentene-1-carboxa1dehyde7 in ether solution afforded a single
regioisomer, l-formyl-7-methylene bicyclo[3.2.0]heptane (2_)8: 41% yield; bp 63-70° (7 mm);
ir (CC14) 1710, 1670 cm-l; nmr (CC14) 64.90 (2H,m,=Cl-12) and 7.90 (1H,s,-CHO). The regio-
specificity is in accord with the photoaddition of a:l.lene9 to a,B unsaturated ketones.

The product was accompanied by the formation of an appreciable quantity of ether soluble
non-distillable material. Photolysis at low temperature had only a slight ameliorating
effect upon the yield of the photoadduct. Reduction of the photoaldehyde with ethereal
lithium aluminum hydride afforded l-hydroxymethyl-7-methylene bicyclo[3.2.0]heptane (4a):
69% yield; bp 78-84° (7 mm); nmr (CC14) §3.15 (1H,s,-OH), 3.66 (21-1,5,—CH20-). and 4.79
(2H,m,=-CH2); p-nitrobenzoate, mp 71-73°. Exposure of the alcohol to pyridine/p-toluenesul-
phonyl chloride at 0° produced the corresponding tosylate 4b, mp 74-76°, in 80% yield.
Solvolysis of the tosylate in 10% sodium acetate-acetic acid at 118° for five hours gave
rise to l-acetoxy-7-methylene bicyclo[3.2.1]octane (Sa): 46% yield; bp 88-96° (7 mm);

1

ir (cc14) 1735 cm ~; nmc (CC14) §1.96 (3H,s,-OAc) and 4.85 (2H,m,-CH2). When the solvolysis

was conducted for shorter periods of time, the internal return tosylate 5b was present at

the expense of the acetate Salo. Reduction of the acetate 5a with ethereal lithium

) aluminum hydride provided l-hydroxy-7-methylene bicyclo{3.2.1]octane (5¢): ir (ccl 4) 3600,
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3550-3200 cm-l; nmr (CC14) §3.95-4.35 (1H,broad s,-GH), 4.95 (lH,s,=C§lH2), and 5.15

(1H,s,=CH1§2). Rearrangement of acetate g5z with 20% hydrochloric acid-tetrahydrofuran

resulted in the formation of l-methyl-7-oxo bicyclo{3.2.l1]octane §}3 ir (CC14) 1745 cm_l;
nmr (CC14) §0.92 (3H,s). Thus,this rearrangement,well known to the chemistry of this
6,11

system , coupled with the chemical shifts and multiplicity of the methylene protonsl2
in unsaturated alcohol 5c, establish the mode of regiospecificity in photoadduct 3.

The application of this reaction in synthesis is currently under investigation.
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