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Abstract: Thesynthesisofpentaoxa[5]peristylanes,a noveloxa-cage
system,hasbeenaccomplishedvia ozonolysisof 7-anti-2,3-bis-endo-
triacylbicyclo[2.2.1]-5-heptenesandvia a directchemicaltransformation
of thetetraacetaltetraoxa-cages5a-c and6a-c.@ 1997ElwkrSCknceLtd.

The synthesis of peristylanes,such as [5]peristylane1and [4]peristylane,2

accomplishedand attemptsto roof [5]peristylanehas been made.3 On the other

synthesisof heterocyclicanalogsof peristylaneshas receivedmuch less attention.4

has been

hand, the

Recently,

we conceivedthat some heterocycliccage systemsmight be viewed as novel classes of cage-

backbonedcoronands(crownethers)and might exhibit interestingcation-bindingproperties.

We also visualizedthat the “creation”of oxa-cagecompoundsfrom carbocycliccages mightbe

achievedby replacingthe skeletalcarbonatomswithoxygenatomsat the properpositionsand

by extendingthe skeletalbackbones Thus,we have accomplishedthe synthesisof tetraacetal

tetraoxa-cages,
5,6

tetraacetalpentaoxa-cages,’diacetaltrioxa-cages,8andtriacetaltrioxa-cages.g

We report in this communicationthe synthesisof pentaoxa[5]peristylanes,a novel oxa-cage

system,via ozonolysisof 2,3-bis-endo-7-anti-triacylnorbornenes.We also wish to demonstrate

for the first time the direct transformationof tetraacetal tetraoxa-cagesto pentaoxa[5]-

peristylanes.

Diels-Alderreactionof compound110withcis-enediones2a-f 5’6in dichloromethaneat o “c for

72 h gave the anti-endoadducts3a-fin 70-75%yields. Treatmentof 3a-f with CU(BF4)2or

methanesulfonicacid in dichloromethaneat 25 “Cgavethe hydrolysisproducts4a-f in 75-80°h

yields(Scheme1). Compounds4g-i werepreparedfrom(Z)-y-oxo-a,B-unsaturatedthioesters
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at -78 “Cfollowedby Nductionwith dimethylsulfidegavethe tetraacetaltetraoxa-cagee5

(30-34%)and6a-c (34-38%)andthepentaacetalpentaoxa-cages7a-c (18-22%),thepentaoxa[5]-

peristylanes. Omnolysieof 4d-f under the came reaction conditionsgave the pentaacetal

pentaoxa-cages7 di 7 5 -yields. Theby-products5 and6d-f weretoo smallamountto

be isolated. Ozonolyeisof 4g-i under the same reaction conditions gave the tetraamtal

tetraoxa-cages8 ai 8 5 -yields. Nodetectableamountof thepentaoxa[5]peristylanes

9a-c or the tetraacetaltetraoxa-cagesIOa_ or ha-c was obtained. The thioestergroupmay

exhibitmuchlesereactivethanthe acylgroupsfor thecyclizationreaction.

S c h1

h <

65+
1

a R= =
b = n-C4H9
c R=R’= n-C!8H17
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Compounds7a-f are white solid.11The IR spectraof 7a-f lackedcarbonylabsorption and

showedstrongabsorption near 1050cm-lfor theetherGO bonds. The IH NMRspectrumof 7a

revealedone doubletat 35.91 for the acetalprotonon C-5andonedoubletat 55.85 for the two

acetal protonson C-3 and C-7. The absorptionat 32.09 (a singlet) for the methyl ketone

protonsof 4a shiftedto 51.50 for the angularmethylprotonsof 7a. The 13CNMRspectrumof

7a lackedanycarbonylabsorptionanddisplayedonepeakat 5113.33 for the acetalcarbonC5,

one peak at 6 112.46 for the acetal carbons C-3 and C-7, one singlet at 8 120.30 for the

quaternarycarbons,and one peak at 326.94 for the angularmethylcarbons. The IR epectra

and IH and 13CNMRspectraof 7b-f revealedthat thesecompoundspossessthe sameskeleton

as 7a.

Treatment of the tetraacetal tetraoxa-cages5a-c with catalytic amount of TiC14in

dichloromethaneat 25 “C for 4 h gave the pentaoxa[5]peristylanes7a-c in 70-75%yields and

thehydriderearrangementproducts12a-c in 20-15%yields(Scheme2). Reactionof 6a-c under

thesamereactionconditionsgave7a-c in 85-90°hyields. Theamountof 12a-c was too smallto

be isolated.
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0
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Thus, we have accomplishedfor the first time the

novelandinterestingoxa-cagesystem.

6 ~ 7C
2

synthesisof pentaoxa[5]peristylanes,a
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