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<, INEAREL TESHERRIAEOBREIZ RN EHfFT& 5, JHUCEE L, FH TR HKE Y= I
13-4 %Y ) 4 FUBRMER LX) -V b A DOF LT L & Diels—Alder RS S ¥ 5 &
ZEH T O~ T VR ENENDOENRBIRNCE LT 5 FEEZRHLTWS, ZZTER LA FY
VU IR ORI Do, ThbL, (1) V= DOELER s-cis [IZEE SN TE Y | Diels—Alder SR T 5t
LTEWRIGHZET S, Q) E1MtGEE BT RFERLZ H bR, EFETERLST TR, IE
FEHERORIGEHHEITS 5. (3) Diels—Alder G IC Y ARy ) VBRVELET 0, ZoMEOREEZE» Lz
DFEBHT D ENHRETH D, AFETIE, ZOREED FHRRISISHA L, BN 2 BB OB
WCHRIAd A2 BfR L,

T, XY VUM E O MU = &S T NRIG Diels-Alder K SH ., O RSMH:EFEG L 72,
IZUDIZ, ERAF L THERIATHD M = URiEEZ /R LT, T7/2bb, 4% ) Oy B#IRE
W7 XA L, SO E., ofifOBEREFALEZITO Z 212XV, U URBRRE IR T v a— b LN
WIZ, ZNHEANVK=ALDFMITA Uiz, RIGRFTER L MY = U A3EFITE WKINEEFE L TR Y |
6/6 BBREZLERTHEE CTINA ABELRMNTEZ LR, KGSEREA2EEFEF TCEFESEEETTHFN
Diels-Alder )& F CTHEIT L7z, —F. 5/6 BBRZAERT HEE TlX, KCOETITVA ABOTINE LI L LTz,
Fio, HICBBIR 280 N = OREETMET 5720, b U = URIEMEE AV KT Al & BN D
B LTc, ZOT NV a— L EZEERICANVE =IO R &, 5/6 BER, 6/6 BEREZAENT 50 THLOBEIC
YA ABOTMELIEL LighoTz, ZORKIGMEIT BX —AEICA Y F= FEZEAL T Z & TRy
BREISZ B TE I A DRIV S endo M LIZ b DDOHRTH Y | N T 2 ADOBIRTHEER L 7= fli~
D2EMEBE/RD Z LN TE T, ZOE endo BIRMEIL B T{LFFHEBILYP/6-31G*)DOFER., C-Hmn FAEAIEM
\Z LB endo fIME~DOEBIREEDLZEN L, I EOBEHIEL L = L ONIRFEIT K B exo (MR ~DOERIK
BORZERIZLDEDTHDLZEZWLNITERL, ZORISEISHTLIZ I, XYY TArling
K, BRI D N UATHY B E SIREICREET 2 2 L I2 b B LT,

BNT, VXV U BRAESEET VIV T % Friedel-Crafts ICFIH L. 7% b7 2F LT DR 21T
S, T, HTFHNOBETARMNEICEFEREZEANLEZCAXY ) Vv EaAR LTz, TV r T OREEN s-cis 12 [
EINTWAEE T MU P InCLEBLI O TMSCl Z/EHESELZ L2k, BIETASNET L 2 Btk
B EEEST D ENTE T, £, TINATTUORENEBIEN T ARWERIZBN TS, 7oy P
I InBry BEONTMSCl 2FN+ 52 Lick v, BEMZELZ LN TE T,

Fr, UFAFL ) UnbFHENLY T ) — LY U AT —F LR AN, BT TOLEIRT L BRI
K9 HBEEY, BmTALFEHEICL > T Tol, EFERTIE, OFF o0 S I AVEEBEALTBLS &,
IRFBBHIENH D L &2 L0 BRIBRTHIGREITT D EWVIFERNIH -7, ZHIZH LT, HAE{LHIZE-TZD
IS DEBERBIREEICBIT 2D THR- T2 ABM 2 )V VENZEL L, EEREL TWD & W) fma S,
Fo, REMBEL AN EORIEEZH OICTHZ LITH RS L,
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Dioxinone, which is used for the synthetic equivalent of f-keto ester, is the general term for compounds having
1,3-dioxin-4-one skeleton. Despite its powerful synthetic utility, ways of functionalization have not been developed enough.
Thus, the expansion of dioxinone usage is still desired. Associated with this problem, I already achieved the construction of
multi-substituted cyclohexanes with high endo selectivity via the reaction of dioxanone-dienes, which is the
1,3-dioxan-4-one fused conjugated dienes, with various olefins. In this study, I applied this protocol for the intramolecular
reaction and revealed its reactivity.

To begin with, the selective y-alkylation of dioxinone was conducted and following several steps gave corresponding
alcohols as triene precursors. Subjection of these alcohols to triflation conditions afforded desired trienes. In contrast to the
reaction of the triene which lead to 5/6 membered bicyclic skeleton require the addition of Lewis acid, the one which lead to
6/6 skeleton proceeded at room temperature without any promoter. All the cycloadducts I could obtain was endo
cycloadduct. By introducing the oxygen atom in the tethered element, the reactions were accelerated to afford the
cycloadducts. The stereoselective reactions of the triene having chiral auxiliary were also successful, giving only endo
cycloadduct. DFT calculations clarified that observed high endo selectivities were attributed to the stabilization for endo by
C-H/n interactions and destabilization for exo by steric repulsion. By exploiting the high endo selective intramolecular
Diels—Alder reactions, we achieved the synthesis of trans-decaline moiety of piperidine alkaloid, himbacine.

To enable further application of acyl ketene species generated from dioxinone, I examined the intramolecular Friedel-Crafts
reaction. The appropriate substrate was easily synthesized from dioxinone, aldehyde and olefin. When the conformation of
acyl ketene species was fixed to s-cis, the reactions smoothly proceeded in the presence of TMSCI and InCl;. On the other
hand, the reaction of conformationally more flexible substrate required further screening. As a result, it was found that the
use of TMSCI and InBr; in chlorobenzene efficiently promote the reaction.

Finally, the reaction mechanism of dienol silyl ether easily available from dioxinone to multi-functionalized allene was
considered using DFT calculation. The result revealed that the stabilizing ability of anion at C5 position determined the
reaction velocity. The stereoselectivity of asymmetric reaction was also clarified.
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