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� 9�9žȐN�q�¢M­ǬǔóžȐM¥FH.](9-O-4 žȐLƄLH(9-5 žȐL«QžŇ
ǬǑH.^)ȢǥƁ�q�¢¬HN 10%TJ(ĳǥƁ�q�¢¬HN 15%TJbåYGL^)9�
9žȐMÚȾÁH.^w�q�¤�(<KaD�w�¤�ȺN¥ÕĖ¬L³FM�i�¤�łƊȞ

Ċbū;GO](@M¶Mw�q�¤�ȺIƮK](ªŠöLȟóðǞH.^)@MBY(ȟóȧ

ĕžȐM¥FIZǜN\_^)VB(ǅǝMũȌMƷǁLOLG(9�9žȐQ 1.. LO7^đǌI

�q�¢MǔóLȩ©;GL^ðǞłQƺý:_B)@MBY(9�9žȐMÕĖ¬M¿ǚbƶ^9

IN�q�¢ÕĖžȐbǹWǰS¦HȴĮLȟǬH.^IǜNGL^)�

� V=(ÖYLv�¢m�w�¤�žȐLƴƱ;B)� ź�q�¢bȂġL÷XĳǥƁ�q�¢N

­L � ź�q�¢3\K^ȢǥƁ�q�¢IƈS^I(9�4�) žȐO[P�w�¤�	9�9�žȐ

M÷ūȡQđLBYÕŶQğťH.^IǜN\_^)9MIR(ǵŞI;G�¤l�ƪŴ�q�¢

ɁMWLɂbβŋ;(9-O-4 ǔóbβŋưLȧǫ:>^�q�¢ÕǰƎH.^:-TTSA ƎbƩLG
Õǰ;B)99HƩL^:-TTSAƎN�v�â(�kj¤��â(x��¢â(e�l�ÒƦMɉ
ƆȬëŀ3\K^9-O-4ǔóȧǫƎH.^)�v�âN¥ǐƊȞĊC7HKS(�i�¤�łƊȞ
ĊLZȒǨ<^Q(@MĺMȑǖ;BëŀN�i�¤�łLǔó;B�v�ĊNǚŗ:_=(@M

ĺZÆŎ:_^)[EG(�q�¢MŰǃ�i�¤�łƊȞĊN�v�ĊHÆȀ:_^)±ń:_

^9-9žȐÕǰƠbĂ 1Lƺ<)ÕĖ¬M9-9žȐ3\Nv�¢m�w�¤�Q(ÕĖŰǃM9-
9žȐ3\N���v�âv�¢m�w�¤�QƨŇ<^I±ń:_^)�

� ĞȭL(:-TTSAÕǰƠb LC-MSÕŶ;BI9`(m/z 419 I m/z 573M�xp ��q��L
OLG±ń:_^���âóƠH.^v�¢m�w�¤�I���v�âv�¢m�w�¤�M�

¤pI¥ǡ<^�¤pbżÓ;B)[EG(ÕǰƠ¬Lv�¢m�w�¤�I���v�âv�¢

m�w�¤�MėĄɁƈƤ� 5:1ɂbƸǷ;B) 
� ǔŷI;G(�¤l�ƪŴMēƞ�q�¢¬M9�9žȐNÕĖ¬C7HKS(ÕĖŰǃLZėĄ

<^9IQŤ\3LKEB)9_VH(ÕĖŰǃŃċI;GN��i�¤�łƊȞĊ�ILMŃċ

;3ļ^9IQHRK3EBQ(ÕǰƠMÕŶL[]9�9žȐQŰǃLėĄ<^9Ibƺ<şǮK

ƶǭbļ^9IQHRB)ƥĄ(9_\bǽŜLVIYGL^)VB(�q�¢MƨóŇbǜņ<

^I9�9žȐN�q�¢MȟóȧĕžȐIǜN\_^Q(º¦Mǔŷ3\(�q�¢ȟóĺŮHZ

ƨŇ<^ILMðǞł(VBN��j¤���w�¤�žȐLO7^�i�¤�łƊȞĊMëŀł

QÀLðǞłQƺý:_B) 
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ċbļB);3;(ÕǰƎMƃƚNÕǰ¬L¥ȜMǵŞMƓĔQǭ\_^BY(u¢��ȡQĿǬ

H.^9IQ.8\_^)@9HÕǰ<^9IKS HSQC-NMR ƗĝL[]v¤pj¢xŃċbļ
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ĜǞĊbĥÎ;(ǤȽźMȲĖĠĵbďâ:>(vq��bv��:>^9IH�¤pbÕȰ<^

9IbǱƬ;B)ɇƾȺMŠƎ-(a)�v�-}q(�i�¤�łM�v�â�((b)�hǑ-}q(�i�
¤�łǤȽźM�hǑâ�bżǲ;BɁĂɇɂ)(a)HN�i�¤�łƊȞĊR((b)HN�i�¤�
Mk��¿RMëŀbØƩ;B)�
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(a)�v�-}qƎ 
� vq��Mv��MBYL(�i�¤�łƊȞĊRMĜǞĊĥÎLƴƱ;B)ĜǞĊI;G(e

z��Ċ(����k ez��Ċ(�¢w�Ċ(�v�Ċ(�v�ĊKJſGKĜǞĊbżǲ;

Bǔŷ(�v�ĊI�v�Ċbβŋ;B)V=(���¤���âóƠI;G(� źLNez��

� ¢O[P@MγËƠb(� źLNv�¢me����O[P@MγËƠbƩLB)�

� � źHMżǲHN(�v�Ċ(�v�ĊbĥÎ;BȭLȮŔ<^Ɋ¿M�¤pQĒRSÀƹČÉ

Rv��<^9IQƸǷ:_B)@Mȭ(
"� ¿Mvq��NTIcJďâ;K3EB)9M9I

3\(ĜǞĊMĥÎL[](Ɋ¿Mvq��bβŋưLv��:>^9IQHR^IǜN\_^)

¥ŠH(� źHMżǲHN(
"� ¿Mvq��NĒRSďâ>=(v��:>^9INHRK3E

B)ƦƪI;GN(ǤȽźLOLGĜǞĊMĸȶbî7^MNk��¿H.](�}¿N@_TJ

ĒRKĸȶbî7KL9IQǜN\_^)ĞȭL(ǔŷNĜǞĊbĥÎ:_B�i�¤�Mɉ¿b

ȅƚL;G(k��¿H.^Ɋ¿Nĸȶbî7v��<^ZMM(�}¿H.^ɇɃɋ¿NĒRK

ĸȶbî7KL9Ibƺ;GL^)[EG(Ɋ¿LZ��nvĊbū<^ � źHN9MŠƎHNv

q��bv��:>^9INȱ;L9IQa3^)@9H(� źMWb}¤r��I<^9IL;

B)�

�� @9H � źM9�4�) ~g�¤���âóƠI;Gżǲ;B)ĜǞĊN�v�ĊI�v�Ċbβŋ

;B)�v�âLOLG(���v�¤�O[Pw�v�¤�Qļ\_B9I3\(�v�ĊQ�

i�¤�łƊȞĊC7HKS(:¿M¥ǐƊȞĊLZȒǨ<^9IQa3EB)VBļ\_B��

�v�¤�LOLG�v�ĊQ:¿LĥÎ:_GL^9IbƸǷ;B)9Mǔŷ3\(¥ǣưLN

�i�¤�łƊȞĊMŠQ¥ǐƊȞĊ[]ZëŀłQɀLLZȩa\=(9M���ĞȿHN¥ǐ

ƊȞĊMëŀłQɀL9IQƺ:_B)VB(�i�¤�łǤȽźM 
 ¿vq��Mv��Nǭ\

_BZMM(¶ŠMȴ�i�¤�łǤȽźMɊ¿Mvq��LZv��Qǭ\_(k¤�¤���

<^9I3\(�v�ĊNĥÎĜǞĊI;Gα:KL9IQŤ\3LKEB)�

��v�ĊLOLGN(w�v�¤�I���v�¤�Qļ\_(�¿MɇǐƊȞĊRMëŀMūƜ

N.^ZMM(�i�¤�łƊȞĊLNþȹKSëŀ<^9IQa3EB)VB(þȹKS�i�

¤�łǤȽźMɊ¿Mvq��Qv��;(JMvq��IZk¤�¤���;KL9IbƸǷ;

B)�v�ĊQūßH.^9IQƺ:_B)�

� ũĺL(ȢǥƁƪŴMŌÓ�q�¢b�v�â;(0�5.�326 ÕŶ;B)@Mǔŷ(0�5. x�p�

�MǤȽźȸĉLOLG(���ĞȿMǔŷI¥ǡ<^ŰǃǤȽźMɊ¿Mvq��bƸǷ;B)

;3;KQ\(ËMȴŰǃǤȽźMɊ¿Mvq��ZƓĔ;G(ŰǃǤȽźɊ¿Mvq��Mùȋ

L¥Ȝk¤�¤���;Bvq��Qǭ\_^9I3\�v�âMĸȶL[]ŰǃO[PȴŰǃǤ

ȽźɊ¿Mvq��Qv��;GL^ðǞłQƺý:_B)ŰǃǤȽźbäƣHÕȰ<^9INH

RK3EB);3;KQ\(:¿MĜǞĊQȇȰưLȌLȴŰǃǤȽźM 
 ¿Mvq��LZĸȶ

b©N^ðǞłbƺ<ǔŷH.](ȴĮLǢúƔL)K?K\(ĜǞĊMĥÎL[](�q�¢Õ
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µĺ(99HļBƶǭbƯĩ:>(ǽŜâLí]ǓX±ĝH.^)�
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\=(ǠǑ(�hǑNÀƹČÉRI�¤pQv��<^9IQ±Ɨ:_B)@MBY(� �âI

�hǑâbβŋ;(���ĞȿLαƩ;B) 
� ���¤���ĞȿHN(ez��� ¢I 4-�� nv 3-��nv�¢w�e�s¤�I@
_\M 5-� �âƠ(5-�hǑâƠbƈȉ;BI9`(±ńȎ](6¿M�¤pQÀƹČv��;
B)9MIR� �âI�hǑâbƈȉ;BIR(�hǑMŠQv��MďâQĒRL9IQŤ\

3IKEB)VB(ëŀłQɀS(ǠǑIƈS^IĚÏłQɀLBY(�hǑâbβŋ;B) 
� 9-O-4~g�¤���bƩLG(Ă 3Lƺ<ëŀų»L[]�hǑâbǵWB)ŮĹ:_B 5-
�¤�ǸĥÁQļ\_(äȰìƤN 70%H.EBZMM(H-NMR L[^ëŀM��}�¢q3\(
TUĝȡưLëŀQȒǨ<^9IbƸǷ;B)9Mǔŷ(ļ\_B 5-�¤�ǸĥÁM HSQC- NMR
x�p��HN(AƧM 5¿RM�hǑMĥÎL[](Ɋ¿M�¤pQƓĔ;(ɋ¿M�¤pQÀ
ƹČÉRĒRSv��;B)¥ŠHȴ�i�¤�žȐH.^ BƧL�hǑNĥÎ:_=(�¤p
ZTIcJĒRSv��;KL9IQa3EB)ŁMƛ(ȴ�i�¤�łM9-O-4 ~g�¤��
�HôſMų»HÒƦ;BI9`(ëŀNȒǨ>=(H-NMRLOLGǵǦIæŞâóƠ�¤pM
WbƸǷ;B)[EG(9M�hǑâų»HN(βŋưL�i�¤�łǤȽźL�hǑbĥÎHR

^9IQŤ\3LKEB)VB(�hǑâN NMR��¤�ÑHëŀHR(@MVV HSQCNMR
ÕŶLÄ<^9IQHR(�gx�¤���KÕŶQðǞIKEB) 
� ƄL(ôſLòƾ~g�¤���(β-5, β-β, dibenzodioxocin )L�hǑâbαƩ;BI9`(@_
A_þȹKS�hǑâQȒǨ;(±Ů;B 5-�¤�ǸĥÁQļ\_B)@MĺM HSQC NMRƗĝ
Mǔŷ(ǔóMȕLL[EG(ɋ¿M�¤pQÕȰ<^9IQŤ\3LKEB)<KaD(ŰǃM

�i�¤�LȮŔ<^ä¿ȨǔóMȕLL[^�¤pMÕȰQƺý:_B) 
� ĞȭL(�q�¢������¤H.^ GĈ DHPIȢǥƁ(xo)ůǊ3\ŌÓ:_Bēƞ�q
�¢H.^ MWLL�hǑâbαƩ;B)ļ\_B HSQC NMRx�p��LOLG(¦ǳM��
�âóƠM�i�¤�łǤȽźMɋ¿M�¤pI¥ǡ<^�¤pMėĄQƸǷ:_B)9_\M�

¤pÁǀ3\ƈƤbƋYB)DHPHNä¿ȨǔóN β-O-4: β-5: β-β = 1.00: 2.30: 1.49H.^LZȩ
a\=(ŰǃM�i�¤�LȮŔ<^ǔóN β-O-4: β-5: β-β = 1.00: 0.29: 0.91IKEB)ä¿ǔóƈ
IŰǃMǔóƈN¥ǡ>=(ŰǃžȐLN β-O-4žȐĈ�i�¤�žȐQđSėĄ<^9IQa3
EB)¥ŠH(ä¿ȨǔóƈIƈSBIR(β-5I β-βǔóNŰǃLNđSėĄ;GLKLILM
9IQŤ\3LKEB)MWLHNä¿ȨǔóN β-O-4: β-5: β-β = 1.00: 0.41: 0.15H.](ŰǃM�
i�¤�LȮŔ<^ǔóN β-O-4: β-5: β-β = 1.00: 0.66: 0.18IKEB)DHPIN9IK](ǔóƈ
Lģŀ<^ǔŷIKEB)DHPINÕĖȡ(ǔóƈQƮK^ILM²ĞL:\L(Űǃ�i�¤
�LȮŔ<^ǔóžȐQƮK^9IQŤ\3LKEB)9_N�q�¢ÕĖMşBKƴƳƚH.](

�q�¢MâĘžȐMǰŤMǍïbĳ8^ZMH.^IǜNGL^) 
� ũĺL(9M�hǑ}qƎbůǊǵŞ(¨ƙłu¢��)LαƩ;(¦ǳôſL HSQC NMRx�
p��bļB)@Mǔŷ(ǔóĈMȕLL[^�¤pÕȰNç;LZMM(MWLIôſM�i�
¤�łǤȽźM�¤pÕȰQW\_B)[EG(̈ ƙłMůǊǵŞHZαƩðǞH.^9IQǴŤ

:_B) 
� VB(9MŉƎN�i�¤�łǤȽźLβŋưLëŀ<^BY(�i�¤�łǷǾM}qI;G

ZūßH.^IǜN\_^);3;(�i�¤�ŰǃMk��¿Q��¤H.^ĿǬQ.^BY(

SźºĐLOLGūßH.^) 
� :\L(VC:\K^ŘÿMĿǬN.^ZMM(�¤pÁǀMƈƤ3\�q�¢ÕĖMOO[@

M DPbƋY^9IQHR^)ǤȽźȸĉM�¤pÁǀbƈȉ<^9IH(³ȡÁ���HN DP
Nǎ 2(DHPHN DPNǎɌ~10(ÕĖȡCI 1600~2000ƽĵ)MÈQǇÓ:_B)³ȡÁ���HN
ZD`cM9I¥ǡ;(GPCHǇÓ:_^ DHPMÕĖȡ 2000ƽĵIƈS^Iħ;Ħ:LÈHN
.^ZMM(OO[@¥ǡ<^)MWLLFLGN(śÈQ¥ǡ;KL);3;(MWLLȩ;G
N(DHPIƈS^IVCVCżǲMÂąN.^ZMM(ȩśKJbżǲ<^9IH[]ǋĵb.
8^ðǞłQ.^IǜNGL^)9_N(MWLN DHPIƈS^I÷V_^ÕĖMÕĖȡMįQ
ĒRS(@_\bǜņ<^ĿǬQ.^) 
�

$������¤MóŇ�

� ȟóĵŢƶM���âóƠQóŇHR_O(@MÕĖơł3\�q�¢ɀÕĖMſGKƶǭbļ

^9IQHR^)@MBY(žȐŢƶMɀÕĖ���âóƠMóŇLí]ǓcC)x���¡gy

óŇƎMBYM³ȡÁMóŇO[PƕóƎHóŇ:_Bk�t�¤MÕȰLí]ǓcC)�

� x���¡gyóŇƎN 
 ȡÁôĎbǔó;ɉȡÁL(ļ\_BɉȡÁôĎbǔó<^9IHɌ

ȡÁM[ML<^9IH(žȐŢƶMɀÕĖ���âóƠbóŇ<^ŠƎH.^)�q�¢9�4�)

³ȡÁMƊȞĊMÆȀbżǲ;BɁĂ (ɂ)@Mĺ(ģIK^9�4�) ³ȡÁbóŇ;(ɉ(Ɍ(Ɇɋ

ȡÁMȷLóŇbǵWB);3;KQ\(GPCx}¢~¤�I;GũÀHZɆɋȡÁNĿǬH.^
Q(đȡÁLK^LĻL(Ûëŀ(ÕȰMȱ;:KJſGKǬāL[](äȰ<^LNLB\K3



EB)@MBY(¸ŨI;G(¦ǳ#M(b)LOLG�¤pÁǀ3\M�q�¢ÕĖM DP MǇÓL
í]ǓcC)Ğƥ<_O�gx�¤���KǰŶQðǞIK^)�

�
a LDA/anhydrous THF/-30oC, b NaBH4/EtOH/r.t., c Pd-C/MeOH, d Ethyl or t-Butyl chloroacetate/ K2CO3/ 
KI/ Acetone/ reflux, e Me2C(OCH3)2/CH2Cl2/r.t. 
Ă ( x���¡gyóŇƎMBYM³ȡÁMóŇ�

�

� 9�4�) k�t�¤MÕȰHN(Ɵİ\MŠƎ	R. Katahira et al. 2006�HóŇ:_B�q�¢k�t
�¤MÕȰbǵWB)ļ\_Bk�t�¤NſGKȟóĵMk�t�¤QƨŇ;GO](@_\b

ÕȰ<^9IQHR_O(ğťLžȐŢƶM���k�t�¤bļ^9IQHR^)ĂɉLƺ<Š

ƎHóŇ;(l��L[]ÕȰbǵWB)ſGKl��bƩLGÕí;Bò��pv�¢b NMR
ÕŶ;BZMM(x�p��LOLGƕóƠH.^9IQa3EB)ũǒưL(ěÏKä¥âóƠ

MÕȰVHNȔŇHR=(GPCMƀƘƠȄLȆ^ZMNļ^9IQHRK3EB);3;(@M¸
ŨI;G(¦ǳ#M(b)LOLG�¤pÁǀ3\M�q�¢ÕĖM DPMǇÓLí]ǓcC)�
�

�
�
a LDA/anhydrous THF/-30 oC, b NaBH4/ EtOH/ r.t. 
Ăɉ� �q�¢k�t�¤MóŇ 
 
(VIY) 
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