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Bicyclo[2.2.1]heptadiene skeleton has two stereogenic centers at bridgehead positions, and has
been used as asymmetric ligand or labeling reagent. However, its asymmetric synthesis has been
limited to multistep functionalization of racemic or meso compound, and therefore not efficient. We
investigated for efficient and comprehensive synthesis of bicycloheptadiene skeleton using
asymmetric Diels—Alder reaction of cyclic dienes.

Isothiazolones with a halogen atom at 4- or 5-position were treated with furan and various
asymmetric Lewis acids. However, the yield was not satisfactory apparently due to steric
hinderance around halogen substituent. The enantiomeric excess was 5% at most, which was also
attributed to insufficient interaction between isothiazolone and Lewis acid because of steric
repulsion.

In order to obtain the desired bicylo[2.2.1]heptadiene skeleton, the resulting Diels—Alder adducts
were treated with base. However, the expected reaction did not occur, mainly due to the strain of
tricyclic skeleton. Removal of the protective group or ring cleavage of isothiazole were also
attempted, however undesired reactions mainly occurred.
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Study for development of asymmetric Diels—Alder reaction using isothiazolone

1. HIREBRFROBE

ELoOR2INTAC IV BRIIBEGLD2ODRENTETREZTHIZREBHK THY . CNETRFBRLAF OIANYLTEIGE
ELTHLLNTE: LOLZDEBGEIETEIROAVFRELTEBREBELTHOHRIEENTTERELLETSEDT, BIEE
EDN)I—2aVIZZ BB EINLEDRMTHIEFIEZALLD, KRB TIK. AVYFF7VOVEDIT/I4)LELTRL., &
BRIV EXRTE Diels-Alder RIGEITICE T EVIOANT A I BHR OV EAN DRENLERTEDRFEEZBIEL=,
ARIFERIE SISO VEBTAAVYFTYVAVICHLT, HIEFE Lewis BBAMEBEHET. DT/ 74 ELTISUEERSE.EY
JOR21INTTFUBREIFUFHEIRNITHEET L L2 A=, BADARFMEZHEFIERIEERA N N\OFVEBRED
FEICERTAIABEEIZLYREDETIESC. KBREID IS EERSETLRREEDIERIZEEEFIENEMN o=, T-FDI
FTUFFBRERIIERTE SWRETHY . REAARDOHI ST SICLAMELDIERREICEY . FFIENBEIShGEH>F-EDEE
BLTWS,

F1=. BT Diels-Alder RIGHIBIRICIERFERSESIET. NAYUIEKZDOREEZFEL, BROEL7OR21INTADTY
BEHRADZEHEBI L. LML, ZEEBROUVTHICEBEELNDIRIGEDESIZEY, BRIORIGIZEITLEN o=, RER
DEREDOAVFTI—ILORBLETRIGEDELEZHEFLEN, oD RIEBERLGEWVEIRGIZEYETLE M1,

2. MIRERRAEEOBE R

Bicyclo[2.2.1]heptadiene skeleton has two stereogenic centers at bridgehead positions, and has been used as asymmetric ligand or
labeling reagent. However, its asymmetric synthesis has been limited to multistep functionalization of racemic or meso compound, and
therefore not efficient. We investigated for efficient and comprehensive synthesis of bicycloheptadiene skeleton using asymmetric
Diels—Alder reaction of cyclic dienes.

Isothiazolones with a halogen atom at 4— or 5—position were treated with furan and various asymmetric Lewis acids. However, the
yield was not satisfactory apparently due to steric hinderance around halogen substituent. The enantiomeric excess was 5% at most,
which was also attributed to insufficient interaction between isothiazolone and Lewis acid because of steric repulsion.

In order to obtain the desired bicylo[2.2.1]heptadiene skeleton, the resulting Diels—Alder adducts were treated with base. However,
the expected reaction did not occur, mainly due to the strain of tricyclic skeleton. Removal of the protective group or ring cleavage of
isothiazole were also attempted, however undesired reactions mainly occurred.
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