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Recently, we reported expedient syntheses of (+)-dihy- 
dronepetalactone and (+)-iridomyrmecin from J-carvone 
chlorohydrin. In a key step of the synthesis, a cyclo
pentanecarboxylate intermediate was obtained via 
stereoselective Favorskii rearrangement.1 This reaction is re
markable: the presence of a neighboring oxy substituent in 
the chloroketone substrate dictates the rate and the direction 
of the rearrangement. Using modified substrates, facile 
syntheses of a plethora of iridoid lactones2 are possible, and 
this report concerns our recent efforts in the synthesis of (+)- 
dolicholactone (l),3 (+)-alyxialactone (2),4 and (- )-4-epi- 
alyxialactone (3).4 Syntheses of these iridoid lactones have 
not been reported in literature.

Allylic chlorination of <Z-carvone (4), hydroxide sub
stitution, and protection with MOM chloride led to the pre
paration of the hydroxycarvone derivative 5. The enone 5 
was converted into the epoxyketone 6, from which the 
chloroketone derivative 7 was obtained via epoxide ring 
opening by chloride and protection with DHP. The Fa
vorskii rearrangement of 7 proceeded regio- and stereoselec- 
tively producing a cyclopentanecarboxylate derivative 8 in 
good yield (Scheme 1). (+)-Dolicholactone (1) was obtained 
from 8 via basic hydrolysis, MOM and THP deprotection, 
and radical-mediated deoxygenation.

The intermediate 8 was then used for the synthesis of 2 
and 3. It was converted into the triol derivative 9 via LAH 
reduction and DHP protection. Hydroboration with di- 
siamylborane and oxidation of 9 yielded a mixture of ep
imeric primary alcohols, and they were converted into the 
corresponding aldehydes 10. When 10 were treated with p~ 
toluenesulfonic acid in methanol at room temperature, both 
THP protecting groups were removed and a mixture of bi-

a) Ca(OCIM Dry *o». DCM-HaO (10:1); b) K2CO3. Nal, H2O, Reflux
c) MOMQ. DtPEA, cat. OMAP, DCM： d) 2N NaOH, MeOH, r.t. 1 h
e) 15 eq. TMSQ, 1.5 eq. DMSO, r.t. 40 min; f) DHP, cat. p-TsOH, DCM, r.t. 1 h 

eq. MeONa, MeOH, r.t. 10 min; h) aq. NaOH. Reflux
i) cone. HQ (pH 1), Reflux; j) NaH;Mel; k) Bu,SnH, cal. 치BN, Benzm, Reflux

I) L사1 Ether DHP, DCM, cal. p-T«OH; n) Elher; HzOs，aq. NaOH
o) Swem Odd.; p) crt.p-T«OH. MeOH. r.t.： q) MOMQ, DIPEA. cat. DMAP, DCM, 0 P 
r) Jon— RMgent, Acatone, 0 «C; •) 8% DCM, 0 °C, 30 min

Scheme 2.
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cyclic methyl acetals with a secondary hydroxyl group was 
obtained. Jones oxidation of the corresponding MOM ethers 
11 yielded a 1:1 mixture of epimeric lactones in 76% yield, 
which were separated by flash column chromatography 
(Scheme 2). (+)-Alyxialactone (2) and (- )-4-epi-alyx- 
ialactone (3) were obtained upon deprotection of the MOM 
groups of each isomer with boron trichloride.5

The present work demonstrates that regio- and stereoselec
tive Favorskii rearrangement may be used for expedient 
syntheses of cyclopentanoid natural products. Further de
velopments in this area of studies will be reported in due 
course.
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