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ªĝĀ�

 

8ˑƠ˳̆̀^ЎĢƜ̀Ơ;t9 

 

ƐϤƐƠΗÐ�¸Ã¦�`ɍ5�¸Ã¦�ě`Ǝa`ɵa̋sYũBÖv5G`�¸Ã¦

�^ȌvͺKzTƎa`łɻ˓ÅăÙ˓y͛TKaζtġK5ɂp]ǘɚý^́mYĕƠ

KYauƠ˓yďʓ^α>YavjM6ƐϤƐƠaåpɇɟÇ`Ơ˓ȽZ5n`ƠϊКǝ˓

A˦5G`ΗÐ�¸Ã¦�ZķƠy��Æ�Ilupm5[YnʡʓA;tjM6G`Οx

Yrtn 1 ÄɘɈa5ɶ`͓Aũaϻ^5G`�¸Ã¦�ěZa 1 ɟ`ɵ`ƐɜAɍ`v

y˱slYavjM6�¸Ã¦�ě`ϋÿǂβa5�~¥Æ¶�}|�Ã�Æ�Æ���Æ

�¼Ã`ǅƍϩʏ[Ǧˇ`�ÃÅ¾Æ�`Ϣ`[YnˋY[Gw^;t5n`ʄ`˓ŧıp

up�ÃÅ¾Æ�pϩʏ`ȓȱyƌǯIlũZM6G`Ɛɜ@sMvbťtyãǐˇZ͵

xv5Io��À�^]sYYpaNZM6n`ɵAè`ɜrtnɈa͓yũ@lu`a5

͖ƇyΧ_γn=[Mu˓ŧıAȎluȔ@nKvjlz6G`Ɛɜ5ƣĖÉ`ͻʽ@s[

ȂxvjMA5ɎǝîȩIv5åan`ɈũBɵyͶuG[aZB]a]tjKp6ãTy

ďʓ^Muʱ^]vur=5Gv@saG`ʄ^êxsY˾prAϽǫs_b[ʘȈMuʈ

̍ZM6 

å5ȾῒƠ˭AȬξKYYuŸ̈ƐƠȴϷƩͨ¬½Ã^ƂuB5ɟƠZnʀT]ȴϷA

ʖmsvYYjM6ƐϤƐƠİ̈ 100 ťǝyα>u 2031 ǝ^aÍ˙��¬ 10 `˳̫̆ŚƐ

Ơ^]uG[y˪ȠK5�ÁÆ¥¿Ľ5ΜȷƂ˩ǬĽ5ĕ·ȴϷ]y`ŐṭkAͨxvY

YjM6ǜȎ 26 ǝǣ5�ÁÆ¥¿]͏ŕ^̅ɼ˥^ȡȐKʡΨZBuãɠ`̿ȎyŶupm

`8�Æ¦Æ�ÁÆ¥¿ƐƠİȎȳȯÜɻ9^ɟƠAȩβIvjKp6ˑƠ˳̆̀Za5Ǯ

Ƹȵ`ø͢ƽǨȹȧAÐǽ[]sYƐƠϦȹ̿ȴϷAξmsv5ɂKYȹ̿¬Á�½µДЎ

ǣŅƊãɠЇȎ¬Á�½µЕA��Æ�KjKp6ÇɃZ5Ɏå5οűΝáéϖaĪʭIv5

ǜȎ 25 ǝǣ@sȹū²��`ĪʭAƘjsYYjM6̣ ̴[KYƻI]ЎĢƜ̀ƠƸȵ^?

YYaĄTãAȚ>uçÜAƈMb@tZM6ϱʓɀϖ`ĆÉc̏n;t5��À�`@@

uοűyǬYsvYYjM6nz]ɐGn5đ`ɵZa]YZMA5ıǬan`ƞźy˸K5

ˑƠ˳̆̀ЎĢƜ̀Ơˢ`˳̆Ȏɩy͓ϡ@lr=io;tjlz@6 

ƐƠyŐtǕaȇĻAŊKYÐ5ЎĢƜ̀ƠƸȵZaƛKY¡ºÆ�AYaW@;tjM6

ǜȎ 26 ǝ 5ɘŉ˖ɊȹȧAЎĢƜ̀ƠĲ̳ΠyőΠIvjKp6͕ȓȹūZaЎǍ̷ǻĴȹ

ÀƠȔͩĢϔ`ȾῒƠƐ͌ͬǰ͕ȓ˳̻̆ΠyőΠIvjKp6jp5ǮƸȵrt 3 ŝ

`ȹūAƐϤƐƠ̫ϟƖĵΠyőΠKYYjM6Ơ˓nʀT]ƠðÅ�Ã²��µ^?YY

Ď˽ΑʴΠp²��ÆΠyƎȽőΠKYYjM6ɟǝǣŅƊǵɛ̃yăÙK5ŅƊŗyŐ

ǷKpÐ˚ϮʄşaɇɟƠͩȣ͎ð̿ǿΠyőΠYpKjKp6jp5ǮƸȵZ`˳̆Ȏɩ

AƎa`ɂ̽pǠƃƚùZ[tÉcsvu]y5ʡˢ]˳̆ʡĸAǆϡIvY?tjM6K
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bsaˠʓï̾IvY?svjKpЎĢƜŏȀĽƠ˳̆ƫ`ЏƅʬƟȹȧAǹ̾Iv5Ė˳

̆ƫ`���ªAÓKet^ĻȭYKjKp6 

ǜȎ 27 ǝ 3 ɘ 31 ɇ5℃ĢƜ̀Ơ˳̆ƫ`ŉ˖ɊȹȧAƨǝεƦIvjKp6ɟƠ^?Y

Y˳̆y��Æ�KpǮĥ@sЎĢƜ^ruĢƜΉΓДЎĢƜΉΓЕ`ϓʹȄ^ʞ˪K5Í

˙^đЉEp˳̆yȬξKYGsvjKp6n`̥ɩ5ЎĢƜ̀Ơ[℃ĢƜ̀Ơ[yͦŚK5

8℃ĢƜ²¾³Æ9p8²¾Á���Ã9]y`ɂKỲƠyİġIvjKp6Ɇ^ɟĜƜ

ye^]uƎa`ɃTAŉ˖đ˓`˳̆yraeƞ˱`G[[ȂYjMA5ŉ˖đ˓a�

¿�Æ�`˒ˉ�¾�³ÆZ;u�ÅÁ����¾ÃДCDЕAʀT]²¾³Æ`ɿλyŊƱ

^ΉΓKYļȫĽŚˇyǯȎMuG[yÍ˙ZĥmYˢͶIvjKp6n` CD [²¾³Æ

[`ļȫϜù^?Eu²¾³Æɞ̊y@IЎY̵ȮƂZϠiuG[^rt5²¾Á���Ã

yŚȎKjKp6Is^5²¾Á���Ã@s�ºÆ«ˉ`²¾³ÆyŚȎMuG[^ȎĲ

KYYjM6°��И���ˬÞú˕yæKYƎȽ`ĢƜyμ̥Kp℃ĢƜ²¾³Æ`ŚȎ5

ʾʳƚÊZCD[·£³ÆyʪŚÅĳˀKYЎĢƜyŚȎMuɂͷ;ƚ���µ`ɿ̓]y5

»¡ÆÅ]˳̆yǆϡIvjKp6ɗβZa5ĢƜAĢƜyͶĢEY̥ŚMu8ĢƜΉΓ9

yЎĢƜɠɀ`ȫ˯ˏΘ[KYǑ˥^ŔĽK5Is^G`�Ã�¬�yn[^͍Ǔăǹ

ɠɀpĒ5ƚù5ϐĽψď]y`ĩʹ^Ȁ̐KYó̲ÅǯˉƌĽMu℃ĢƜɠɀyİͱMu

G[^nȎĲKY?svjM6Gv@snŉ˖đ˓aϷɂ˥˳̆ϡˢȬξ¬Á�½µ

(ImPACT)̏`˳̆¬Á��Å�^?YY̘ı˥^˳̆ǆϡyIvuG[[ȂYjM`Z5n

`ǵ`ǆϡnpYfzɽKkZM6 

 

ǜȎ 26 ǝǣ^ǮƸȵ`ŅƊīɛ̃yăÙKpƠ˓ДĞˮЕ`Ð^a5ơƧϡˢÜɻŵ^

ƿ̾Kpãn?tjM6ɟƠÅǮƸȵyłɻÅăÙKpƠ˓AÍ˙^̸bpB5ơƧyɄM

uƋƐ]Ə[ǘɚynsYjMjMʡΨKYavuG[y˺ȁKY5˾ĘnɇT˳̆^̘ξ

KpY[ȂYjM6 

ɟĜƜaǜȎ 26 ǝ`ř˳̆ƫ`Ò]˳̆ʡĸȎɩ[ЎĢƜ̀ƠƸȵ`ɻ̳¾��5ɟƸȵ

ăÙ̻`ΐȾ[ξΦyj[mpn`ZM6eÇΌYpTB5eȈͶyYpTEvbǞYZM6 

 

ДǜȎ 26 ǝǣЎĢƜ̀ƠƸȵϟ� ǉŒʥϳЕ 
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ɗɂ`ȇƃaЎĢƜ̀ƠƸȵ°Æµ¯Æ� 

http://www.chem.sci.osaka-u.ac.jp/graduate/mms/index.html 

př˳̆ƫ`°Æµ¯Æ�yeaTIY6 
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4  ЎĢƜŚȎÅŏȀĽƠƐΑǤ 

 ЎĢƜŚȎĽƠ˳̆ƫ 
 ȹȧ� ϲǍΚã� ğȹȧ� ϖǋϞǂ� Ĵȹ� ϖʸə̜ 

 ЎĢƜŏȀĽƠ˳̆ƫ 
 ȹȧ� ЏƅʬƟ� ğȹȧ� ǋɡЎɊ� Ĵȹ� ˼ɨ˫Ū 

4  ЎĢƜɿλÅˇȄÅʆ͂ΐƐΑǤ 

 ЎĢƜˇˑĽƠ˳̆ƫ 
 ȹȧ� ßÉʊǿ� ΑǙ� ʤǏˑ� �

 ЎĢƜʆ͂ĽƠ˳̆ƫ 
 ȹȧ� ǉŒʥϳ� �  

 ℃ĢƜ̀Ơ˳̆ƫ 
 ȹȧ� ŉ˖Ɋ� Ĵȹ� ЎǍ̷ǻ� �

4  ЎĢƜĠϯ̀̚ƠƐΑǤ 

 ЎĢƜɿλ̀ƠДЎĢƜŷùɿλΐЕ˳̆ƫ 
 ȹȧ� å˖ĺǔ� ğȹȧ� ϖƜȾĂ� Ĵȹ� ǏŒίÕ�

 ЎĢƜϯŚù̀Ơ˳̆ƫ 
 ȹȧ� ø͢ƽǨ� ğȹȧ� ʅ˃̉ä� ΑǙ� Ƶǀȍ 

4  ȇƃЎĢƜƐΑǤДͤˤ˳̆ȒЕ 

 ͤˤɿλǯȎ˳̆ƫ 
 ȹȧ� ǵ͢˻Ĕ� ΑǙ� 7!!�;DH&"�6D�

�

�

� ͤˤ̥ɒƠ˳̆ƫ 
 ȹȧ� ɰɯʱŲ� ğȹȧ� ˖Ð˽Ɋ�

 ℃ĢƜɿλͽɧƠ˳̆ƫ�

 ȹȧ� ÐǏȻŖ� ğȹȧ� ϙɜƢ� Ĵȹ� ǉÊɭʄ�

4  ƣĖͪ˓̑ˑϊ 

 ˒ƇƣĖĽƠ˳̆ƫ 
 ȹȧ� ǉɟä� ğȹȧ� Ʋ˖Ρţ� �

�
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Ģ� �´�¢ãè¥  

 
У���ªФ� � ϲǍΚãДȹȧЕ� ϖǋϞǂДğȹȧЕ� ϖʸə̜ДĴȹЕ 
 

У˳̆`�ÆÂÆ�Ф 
ДКЕЎĢƜŚȎ ДЛЕ¾¨Ã����ÃϓŚ ДМЕ¾¨Ã�ϓŚϡƘĭ 
ДНЕĩʹȀ̐Ȅ²¾³Æ ДОЕɂͷϡ˒ϓŚ ДПЕ«Á�ÅÅɌſ²¾³Æ 
 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
� ȏTaGvjZ5¾¨Ã����ÃϓŚ`ɂͷϡˢ?rdnvsy˕YpʀT]ĩ

ʹȀ̐Ȅ²¾³Æ`ŚȎyɺKYBp6
� ǝǣa5�		 �ɂͷ���ÃϓŚϡƘĭ̚

`ɺ5�
	 �ɞ̊Ʀ͂Ȅ²¾³ÆīЉù@s`«Á�ÅÅɌſ²¾³ÆŚȎʜ`ϡȝ5

�(	 �²¾³Æ`ģɁp��¶Ã�`ĢͽẠkΰjvp¾¨Ã�²¾³Æ`΄ÅŚ

Ȏ]yyͨsp6�

�

��	 �¿ü@P?pē�ė��í,ÆĂ�

� ɂKY���ÃϓŚϡƘĭ̚`ɺ[KY5¨¡¿�Æ�¿ДVEЕ[���½Ã`

ĘϓŚ̚`ϡˢ5·£³Æφβ˥ϓŚʜȪ̠5̄T`ύõƜ^ruϓŚϡƘĭ̚`ɺ

5Ru ĽŚˇ^ru���ÃϓŚ5˒Ƈf`Λ͘`ƻI]~�ÃʨùÐ`¾¨Ã�

ϓŚ]yyͨsp6ü>b5ɗβͶYTIvp VE [���½ÃĽŚˇ`¨¡¿éĳÅ

ϡ˒Ŝɐ���ÃĘϓŚZa5̄ T`̵ȮƂ`���½Ãy˕YYĘϓŚ`Ŕ͂Ȅy

ɺKp6n`̥ɩ5ϡ˒^rsY˓ȎMuʼ̞���Ã̄Artƣƨ[]uċϝ̵

ȮƂyəMu���½Ãy˕Yu[5VE [`áǒ˓ϟŏȀAЎЀǣ^ΤGsYĘϓ

ŚùA˓ȎMuG[AĥmYͶYTIvp6jp5˒ˉ°¿³Æ¿[KY 1,3-���

�¦Ãy˕Y5VE [`ĨǸ���ÃĘϓŚ`Ŕ͂ȄyɊs@^Kp6 
� «Á�Å�²¾³Æ`ɂͷŚȎʜ[KY5�´£ʜ^ru·£³ÆφβŏȀ^̨B5

šª�̞ʳƚy˕YpÝǈ̚Z`φβϓŚ`Ŕ͂ȄyɊs@^Kp6əʆŌdšª�

̞ʳƚ`řǈ^nvovĦ`·£³ÆyʫĳK5jNÉǈ`əʆǈZ̍Çʏ`ϓŚy

ϡƘKp6ʈ^5ŏȀ̢ÙɐʽZȲȜ^rt̚yŽÇ^K5Ýʏ˪`ϓŚyϡƘKp6

n`̥ɩ5ɗτɢìZa«Á�Å�²¾³ÆAφβ˥^ǷsvuG[Ax@sp6 

 

��	 �Ãê£õ²cldr�ġz�4,^oQCqÁ�cldr�´Í,ė¶�

� ƣƨ]ɞ̊Ʀ͂Ȅ²¾³ÆīЉùy˕Yp«Á�ÅÅɌſ²¾³Æ`ŚȎʜ`ϡȝ

Ōd˓ĢͽȄyəMu«Á�Å�²¾³Æ`̘ƱŚȎAɺIvp6jN|��Æ¿5

�Æ�¿5§�Á��Ƃy²¾(VE) p²¾(St Є) `ɞ̊^əMu²¾³ÆīЉù@

s`ϓŚϡƘ`ɺyͨsp6G`ȓʜaƎʏϩ^]upmιǚ`ÂÃ²��ʜ^ʐ
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gÇͶϵĶˍ^Ͷ>uA5ϓŚɢìA˜]tMCY

«Á�ÅÅ�½ª�pɌſ²¾³ÆAŚȎZB]Y

̚f`τ˕p̘Ʊ�ÆÅ�Ã�ĨǸ]yAɛǴZ

Bu6ϡƘŏȀ˕`;ƚ̚[KYϐ̞ͺŨȄAЎY

ϖǇ¿~�ϐ[5ϓŚξͨ˕^¤Á�ÃͺŨȄAЎ

Y¿~�ϐỵkŚxluG[^rt5«Á�Å²

¾³ÆAǷsvp6Is^5Ƚ̄`ɃʜZŚȎKp

ɞ̊§�Á��ĩʹȀ̐Ȅ²¾ VE yīЉù^KY

½Å��`ϡ˒ϓŚyͨY5˓ĢͽȄyəMu²¾×ϐ��¶Ã�yĩʹȀ̐Ȅ VE
²¾³Æ[̣kŚxlp«Á�Å�²¾³ÆДŶКЕnŚȎIvp6²¾×ϐ��¶

Ã�`ϝϟ^ȀiY5ŔηſpËŔηſ`ʮǣȀ̐ȄAͶsvuG[Ax@sp6�

�

�		 �cldr,�¾OKDgpT,�þ ðMċL7&l[pDcldr,ăā 
� ȏTaGvjZ5Ęǲ|¿�§�[ VE `ĨǸ

���ÃĘϓŚZ5ĢƜϕĢǗAˋYáÞſ¾¨

Ã�²¾³Æ`ŚȎ?rdn`²¾³Æ`φβ

˥ϐĳʔĢͽyɺKYBp6åǝǣaG`̚y

Ȁ˕K5Úmφβ˥^²¾³Æ`ģɁʽp��¶

Ã�`ĢͽʽẠkΰjvp¾¨Ã�²¾³Æ

`΄ÅŚȎyɺKp6°·²¾³ÆÒϝ`ˈ

ƨõ̵^ĢͽȄ»¡��yφβ˥^ƺĕMuG

[^rt°·²¾³Æy 1/2p 1/4^ģɁMu̚5

«Á�Å�²¾³ÆpɌſ²¾³Æ`˄Ƀ`�

�¶Ã�p�|ϊĢf`ĢͽȄ»¡��ƺĕ^

rtφβ˥^°·²¾³Æ^ĢͽIvu̚AͶ

YTIvp6 
�
ĭ�ó¼ÖĮ  
1.  Kanazawa, A; Kanaoka, S.; Aoshima, S. Macromolecules 2014, 47, 663526644.  
2.  Kanazawa, A; Kanda, S.; Kanaoka, S.; Aoshima, S. Macromolecules 2014, 47, 8531–8540. 
3.  Kigoshi, S.; Kanazawa, A.; Kanaoka, S.; Aoshima, S. Polym. Chem. 2015, 6, 30–34.  
4.  Kawamura, M.; Kanazawa, A.; Kanaoka, S.; Aoshima, S. Polym. Chem. 2015, 6, in press. 
5.  Kanazawa, A.; Aoshima, S. Polym. Chem. 2015, 6, in press. 
6.  Zhou, S.; Oda, Y.; Shimojima, A.; Okubo, T.; Aoshima, S; S.-Narutaki, A. Polym. J. 2015, 47, 

128–135.  
7.  Karasawa, Y.; Kimura, M.; Kanazawa, A.; Kanaoka, S.; Aoshima, S. Polym. J. 2015, 47, 

152–157. 
8.  ǉÐȆŘ, ϖʸə̜, ϖǋϞǂ, ϲǍΚã V#(P1U 2015, 72, in press. 
9.  śВōŪ, ϖʸə̜, ϖǋϞǂ, ϲǍΚã V#(P1U 2015, 72, in press. 

� ��cldr,�¾OKDgpT,�
þ ăā#7&l[pDcldr,�´�

� ��cluĒF�Ñ°ë² VE KD
gpT�4*S^oQCFcldr�
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Ģ� �°�¢ãè¥  

 
У���ªФ� � ЏƅʬƟДȹȧЕ� ǋɡЎɊДğȹȧЕ� ˼ɨ˫ŪДĴȹЕ 
 
У˳̆`�ÆÂÆ�Ф 
ДКЕЎĢƜϜù� ДЛЕϜù;ƚ� ДМЕËȿŚȎ� ДНЕ|��¾�Ϝù�  
ДОЕϖǇͤˤ� ДПЕϏ̞·�¿ДРЕʔ̞̥Ś�

 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
� Ǯ˳̆ƫZa5υ̂ϖǇď̞yʡ˕KpЎĢƜ̀ƠyƂΫ[KY5ɂKYЎĢƜŚ

ȎŏȀ`ϡȝ[ʆ͂ȄЎĢƜ`İġ^ϣMu˳̆yͨsYYu6åǝǣa5϶Ëȿϖ

ǇϜù;ƚy˕YpĒƠʡȄЎĢƜ`ŚȎ[ʆ͂Ľ5Ïd^ϖǇϏ̞·�¿Ϝù`Ś

Ȏ[ˈȄ^WYY`˳̆yÐǽ^ɺKp6 
 
��	 ��¢Î²Ģ� ,�Ėòº�,~Ġ�-tĖ,�ºÍ,ėÜ 
˾pra5GvjZ^϶Ëȿ�ÅÁ¯Ã���¡¿¿�¡�µϜùyŚȎK5Gv

y;ƚ[KpËȿ|¾¿õ̵ȮŏȀyϡˢK5G`ŏȀyËȿϓŚ^Ȁ˕MuG[Z5

Òϝ`Ëȿʼ̞y̘Ʊ^ĨǸKpĒƠʡȄЎĢƜ(1)`ŚȎ^ȎĲKYYu 161 aɿ

Ȏńõ^ĽƠăІŔ͂]ɞ̊Ýϓ̥ŚyəKY?t5ĒƠʡȄЎĢƜ 1 `Ưɋ]ĢƜ

ƌȮIs^aʆ͂ĽAɛǴIvu6ɟǝǣa5(i)Ϡ˒¶����ŏȀ[(ii)��Æ¿�

ÃŏȀyͨ=G[Z 1 `ĢƜƌȮŌd̵ȮƂăІyͨsp6(i)Za5ɿȎńõ^��

ÃɿλyəMu 1a yŚȎK5Ϡ˒¶����ŏȀyͨ=G[Z5Òϝ^�½¿]˒

ˉɿλyəMuĒƠʡȄЎĢƜyǷp6jp5(ii)Za 1b ^ƶKY��Æ¿[�Àª

}Ã`̥ŚǯȎŏȀZ;u��Æ¿�ÃŏȀyͨ=G[Z1f`ʀT]̵ȮƂ`ƺĕ

^ȎĲKp6 

 
 
��	 �.20ď�đîÎ²Đy,ÛÌéĘ,hpm�F.20,Ēî� å��°HPSď��

·¾«�ÃϏ̞`К̄Z;u�¶�¿�¿°���(DMSO)ψďϏ̞a5ʔʳȄZ

;uA5ʡȄÐǽa˝ʔ˥˒Ƈ^;t5ʔ̞̥ŚpƂ[`ǪYˬÞú˕]yAƣƨ

ĽIvYYu6˾praǎЎa˝ʔ˥]̵ȮƂyȟW·£���·¾«�Ã(IV)Ϗ̞

·�¿ϜùyŚȎK5�¿�Ã`r=]ϵɼȄʳƚf`ŔʳĽyςȎKp 26���

ύõƜy5Ϗ̞`�¾ÃʍƂċϝ`|¿���ύõyʂKp�Á��ύõƜ^ƌȮK

p[Gw5�¿�ÃÐZ DMSO y�¶�¿�¿ª}�^ψďMuG[^ȎĲKp 36
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|��¡�¾¿yŜù̅ĳ>5ɼ

ȄyЎmYnŜ̏`ŏȀȄy˸

Kp6ÇɃ5Ϗ̞`ƂZn;t5

ɼȄ`ЎY Me3NO Za5ʳƚ`

ɼȄyöaMu[Ɋs@^ŏȀ

`ĳκAͶsvp6Wjt5ɼȄ

`ЎYƂaʡȄÐǽf`ȫβ

Aʳƚ`ɼȄ^ýƞMu`^ƶ

K5DMSO `ƄŚaʡȄÐǽ`ɼβČ^ɿ̓Ivp˝ʔ̇ϢAƂ`Őtΰk^ϓʹ

Z;uÜy˸KYYu6Єô`ϜùZɟ˳̆`r=^ʮŨ]ɢìZ DMSO yψďK

pƃŤüaʾa5˝ʔ̇Ϣ`·�¿Ľ`ϓʹȄA˸Ivp6�

 
�		 �� � ���0 Ìîñ�HPSdDWH=f|¡²aJ]:OrLhpmĕz,�°

²�¯�

� Mg2+~�ÃýƞȄ`°�ª{�Æ�a5ʋy`˓ˇ^ƞźK5¾Ãϐ���¿p²

¾¾Ãϐ`ĳʔĢͽ]yyͨY5χñȇƃ5�¢¿�Æ5ϓƐ]˟ˠ]y^ϣxuɼ

mYϓʹ]Ϗ̞Z;u^nȞxsNʳʨɿλyΕΐKpƃŤaɼmYƼ]Y6Gva5

ʡȄÐǽ`³�¢��µИ�¿±��½Æ�̥ŚAËƣƨZ5ɼȄʳƚÐZƯɋ^ͽ

ϰMuÜ^Ŵu6˾ pra5�¿�Ã`r=]ϵɼȄʳƚ^Ŕʳ]Ϝù[Mg(H2O)4(L)2] 
(L: �¿±��½Æ�ύõƜ)yŚȎK5̥Śϟ5ʳʨɿλ5ύõʔ`ϐȄǣ5ŏȀȄ

yΈ̡^Ύgp6ŏȀȄyΎ̒MuŴƜ[KYĢƜě NH0O ʔ̞̥ŚyƺĕKp[

Gw5ʔ̞̥Ś`ʀǧ^rt5̥Śϟ5ύõʔ`ϐȄǣ5ŏȀȄAˮη`čŞy˸M

ÜyͶġKpДÊŶЕ6ÇɃ5àϚΊƺùZa5n`ǒaƻIa]sp 46Ňr5Ϗ

̞ÐZaʔ̞̥Śyģtɖ>uT

EZŏȀȄyƐBaƌĽIluÜ

AZB5n`ƌĽϕAƐBY Mg2+

~�ÃyϏ̞Aħ˕KYYuÜA

˸Ivp6jp5ϜùaϵɼȄʳ

ƚÐZκY��И�½Ã�˜ȄĽ

^ruǜͫʪŚˇ[KYƞźK5

ύõƜ`ʫĳ^rt5ƣƨ]|¡

�ÃȄ` mer-[Mg(H2O)3(L)3]−y˓

iuÜnɊs@[]sp 56 
 
Уŋ̺ȾˌФ  
1. Kanbayashi, N.; Okamura, T.; Onitsuka, K. Macromolecules 2014, 47, 4178-4185. 
2. Hasenaka, Y.; Okamura, T.; Tatsumi, M.; Inazumi, N.; Onitsuka, K. Dalton Trans. 2014, 

43, 15491-15502. 
3. Hasenaka, Y.; Okamura, T.; Onitsuka, K. Dalton Trans. 2015, 44, 6260-6267. 
4. Okamura, T.; Furuya, R.; Onitsuka, K. J. Am. Chem. Soc. 2014, 136, 14639-14641. 
5. Okamura, T.; Furuya, R.; Onitsuka, K. Dalton Trans. 2015, 44, 7512-7523. 
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Ģ� ÓØ�¢ãè¥  
 

У���ªФ� � ßÉʊǿДȹȧЕ� ʤǏˑДΑǙЕ�  
 
У˳̆`�ÆÂÆ�Ф 
ДКЕЎĢƜˇˑĽƠ�ДЛЕЎĢƜÀ�Á�Æ�ДМЕʢĸĒƠ�

ДНЕ�ª�³�ÆДОЕΊϱ̰ŨДПЕЎƱǣĢǊ�

 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
GvjZǮ˳̆ƫZa5̗ǭȄʯƨ5ʢĸĒƠ5Ίϱ̰Ũy˕YY5ЎĢƜ5℃Ģ

Ɯ5´�¿̏`�ª�³�Æ`ˇȄ^WYYɺKYBp6GvjZ^5²¾³ÅÁ

·£³Æy˕YY5ЎĢƜ`��¶Ã��~�rtƻIY��Æ¿ZɪʅAƺĕIv

pƄŚ^WYY5ĢǊAЎĢƜ�~ ´Å�^ŌeMǱϺyΎgYBp6åǝǣa5

ÈʈďЎǣɪʅ̚`ЎĢƜ`̗ǭȄ��¶Ã�^ϣKY˳̆yͨsp6·�¿ЎĢƜ

̚[KY5ª�£Æ¿ʄ̓Ïd^n`¬À²¾³ÆZ;u£±½�Åy˕YY5ЎĢ

Ɯ�~ ´Å�^ƶMuĢǊ`Ķɩ^WYY˳̆yͨsp6 
��	 �XbkQCÉö��

� ª�£Æ¿ʄ̓a1907ǝ^®ÆÅ½Ã�^rs

YˢɊIvpɗœ`¬½���ÅZ;t5å]?

ϱƜɠɀp͍ĸΩɠɀ[KǛǠaû˕IvYYu6

ª�£Æ¿ʄ̓˵Ľˇ`¬À²¾³ÆZ;u£±

½�Åa5Fig. 1 ^˸Mr=^n`ŚȎɃʜ^rt

Ijgj]ǯȋy[uG[A˱svYYu6£±

½�Åaª�£Æ¿Ќɳ^ƶK¶�ÀÃƂA o-, 
o- Z̥ŚMuƄŚ5o-, p-Z̥ŚMuƄŚ5p-, p-
Z̥ŚMuƄŚ`М̄ЄA;t5nvov`μ̥

ɿλ^rtˇȄA˜]uG[A̺>svuA5n

`Έ̡^WYYŀĢ^x@sYaY]Y6nGZ

ɟ˳̆Za5ĢǊɿλ?rdĢƜϕĢǗ`˜]u

£±½�Åʄ̓`̗ǭȄȢĸyʯƨK5ˇȄ[ɿ

λ`ϣĀ^WYYɺKp6 
μ̥ɿλ^WYYa NMR Z5ĢƜϕĢǗ5Ģ

Ǌ`̃ǣ^WYYa5ŷə̗ǣʯƨ̵ͭéB GPC
y˕YYΎgp6Ͳ̞NtǭȄˍ G*`ʯƨ̥ɩ`

Çü[KY5¤~�¿�£±½�Å`̥ɩyFigure 
2 ^˸M6Ƃʲʮǣa 85NZ;u6ĢƜϕAöY

pm5ιǚ`�½�ǯȎˇ` G*[;jtƐBa

ƌxs]Y6öťʝȽƀZ5ЎĢƜȄ˗ɣ`ǪY

̰ŨAΉmsvu6rtΈ̡^ɺMupm^5

ĸ˥ͲǃȗʯƨyͨY5ϝ`ύŞ̰Ũ·Æ�[�

½�·Æ�^ĢϰKp6G`̥ɩy Fig.2 ^Śxl

OHOH
*

HO OH

HO

OH

*
OH

HO

OH

*

OH
* *

HO
*

*  
Figure 1. Structure of novolac resins. 

 
Figure 2. Viscoelatic spectra for a novolac 
resin. 
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Y˸M6˫ϝ^ʐgY5ύŞ̰Ũ·Æ�`̰ŨɐϢĢǗAˋa]sYYuG[Ax@

u6GvaĢǊɿλ^ruοĸ·Æ�`̲ε^ƶȀKYYu6ĢǊɿλ`σY^rt

ύŞ̰Ũ·Æ�`̰ŨɐϢĢǗAƌxuG[Ax@sp6ÇɃ5o-, o-̏`μ̥ɿλ`

σY^ruοĸ·Æ�`əȈ`ǒaͻʯZB]@sp6öĢƜϕ`ĢǊЎĢƜ`ύŞ

̰Ũ·Æ�yΈ̡^ɺMupm^a5�½�ȎĢ`ưÌyϧaǾʹA;t5åų`

˳̆AƘmYZ;u6 
��	 �]>XrmÉö��

� ª�£Æ¿ʄ̓a5̼ˀȄpıƠˈȄ`ŞÉ

`pm^5Ўǣ`ɪʅAƺĕIvuG[AÇ͑

˥Z;u6˫ϝˉЎĢƜ`�~ ´Å�a5ϝ

y̖ĽKp·�¿Дü>b Rouse ·�¿]yЕ

yħ˕KYˑΐĽIvu6̖ĽŔ͂]ɗƻ`

οĸńõy5̗ǭȄ��¶Ã�[Ŧe6K@K

]As5Ўǣ^ɪʅÅĢǊAƺĕIvpƄŚ5

̗ǭȄ��¶Ã��~�rtƻIY��Æ¿Z

ĢǊAƞźMur=^]t5G`r=]̚Za

̖Ľ`ɃʜAû>]a]u6G`r=^Ўǣ

^ɪʅAƺĕIvp̚Za5n`̗ǭȄp�~

 ´Å�`δaɝͽʘ`ůЁZ;t5jpˑ

ΐĽ`Ƞϗ[]uƩЋ˥˳̆A]Y6ЎĢƜȄ

�~ ´Å�`Τʱ[]u��¶Ã�`ȣu͏

YyΎgupm^a5ĸ˥Ͳǃȗ`ʯƨAəĶ

Z;u6 
ɪʅǣyƌ>pª�£Æ¿ʄ̓yŚȎK5Ͳ

̞¹Ã�ˍ E*[Ͳ̞cNkĒƠĀȽ O*yʯƨ

Kp6n`̥ɩy Fig. 3 ^˸M6YNv`·ɀ

^?YYn5E*^̰ŨAΉmsv5�½�Ϊ̂

Ͼƀ^ƶȀKYYu6öťʝȽƀ`ǜžϊa5

Yxqu�µˉǜžϊ^ˬǮMuA5n`ǜž

ǭȄˍ@sʖmsvuɪʅʽϢĢƜϕa��¶Ã��~�rtƻIa5�µǭȄΐa

˴̪KYYu6ÝW`�½ª`ʐά@s5Ʊ^ɪʅyƺĕKpƄŚ5̗ǭȄ�¯Å�

¿^ah[zyǒ˜AΉmsvN5̗ǭȄAɪʅ^ϣKYϘȊZ;uG[Ax@u6

ÇɃ5O*^aɊ˷]ǒ˜AΉmsv5ĢǊ`ƺĕ[[n^ύŞ̰ŨAЂ͝^ȕĨIv

YYuG[Ax@u6�µˉǜžϊ@sʖmsvuȀıĒƠĀȽaɪʅǣ^ýƞK5

��¶Ã�`ɾȁA˴̪KYYuG[yͮéEYYu6 
ª�£Æ¿ʄ̓`¬À²¾³ÆZa5Ðǽϊ^Ўǣ`ɪʅyȟWƄŚA;t5̔ń

^aɼÐǽϊ^ȽГ̃ǣ`ϵ̰ŨȄ`�½�yȟWǺ̕Ɯ[Ͷ]lu6ª�£Æ¿ʄ

̓aGvyIs^ɪʅKpn`Z;t5�µˉǜžϊ`ЎYǭȄˍaG`ϵ̰ŨȄ`

�½�˗ɣZ;u[̺>vb5Éδ`ƩЋ˥ˈǼyɊMuG[AZBu6 
Уŋ̺ȾˌФ 
1. Maji, S.; Urakawa, O.; Inoue, T. Polym. J. 2014, 46, 584. 
2. Maji, S.; Urakawa, O.; Inoue, T. Polym. J. 2014, 46, 272. 
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Fig. 3. Viscoelastic properties and 
Birefringence of Phenolic resins Й The 
amount of cure agent is (a)1.6 and (b) 
6.0wt %.  
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Ģ� Êõ�¢ãè¥  

 
У���ªФ� � ǉŒʥϳДȹȧЕ 
 
У˳̆`�ÆÂÆ�Ф 
ДКЕ˓ùЎĢƜ ДЛЕ·£ÅÁÆ ¿Ȗù ДМЕ�Ã�Ã� 
ДНЕˈ˜Ȅ  ДОЕ;ƚ�    ДПЕϵĘə̥Ś 
 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
�Ã¦Å[ͰŴƜĢƜynvovĦ`ŚȎЎĢƜ^ŷƨK5Gvs`ЎĢƜɠɀ

yȫ;IlptϰKptMuG[Z5n`;ƚʡȄA�Ã��ª�~��Ã�ZBu

;ƚ���µyϡˢKp6jp5��À�`Ƞʁ[]uĮ͆˧°¿·Ã`Ç̄5�

¿��Æ¿^̥ŚMu·£ÅÁÆ ¿ȖùyúͱK5��À��Ã�Ã�`ƨϕĽ`

pm`̞Ɯϡˢyͨ]sp6 
�

��	 �XcOpYCĈ¨�EmFú� �¤EmF,¹â×ćFÿ�Î²�¯�

µϏ̞`ÇWZ;uͳʟxId¯¿����Æ�(HRP)@sͰŴƜ(FePor) 1 yα

BġKp|²�Ã¦Å(apoHRP)[ FePor ynvov²¾|Å¾¿|´��¿

(PAAm �¿)^ƺĕKp6apoHRP �¿[ FePor �
¿ 2 y 4 ºC Zȫ;Ilp[Gw5�¿Aȫ˯Kp6

̄T`ʐάƩЋrt5Gvs`�¿`ȫ˯A

apoHRP [ FePor `ϜùǯȎ^ƂuYYYuG[A

˸ŭIvp6apoHRP �¿[ FePor �¿ƞźÊ5HRP
`Ƃ[]u 2,2'-azino-bis(3-ethyl benzothiazoline-�
6-sulphonic acid) (ABTS)`ϐĽŏȀyͻƴKp6

apoHRP �¿[ FePor�¿yȫ˯Ilu[ABTS`

ϐĽŏȀκǣAĳκIvp(Ŷ 1)6Gv^ƶK5

apoHRP �¿[ PAAm �¿5PAAm �¿[ FePor �
¿`̣kŚxlZaG`r=]ϐĽŏȀaΤGs

]@sp6ABTS `ϐĽŏȀκǣa apoHRP Ōd

FePor `�¿`ƺĕϕ?rd 2 ̄�¿`ȫ;϶̅^

apoHRP gel FePor gel

Catalytic Activity: OnCatalytic Activity: Off

Adhesion

Separation

Substrate Product

 
��� apoHRP [ FePor ynvovŷƨKp²¾|Å¾¿|´��¿yȫ;Ilu[;ƚŏȀAϡƘ

K5Gvs`�¿yϰM[;ƚŏȀAĉʉMu���µ 

 
� ���πϐĽʔ̞ƞźÊZ apoHRP �
¿[ FePor �¿yȫ;Ilp[B(■)5
?rdʐά�Ã¬¿ДP5●5×Е^?
EuƂ ABTS `ϐĽŏȀ 

Time / min 
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ʐüMuG[Ax@sp6apoHRP �¿[ FePor �¿yȫ˯Ilu[ ABTS `ϐĽŏ

ȀAĳκIv52 ̄�¿yϰM[ŏȀAξͨK]a]sp62 ̄Є`�¿`ȫ˯Иͽ

ϰ^rsY;ƚŏȀyĨǸZBuG[Ax@sp 36 
��	 �JTnJÓĈ8ÔÚÞHKpHpD%S&N,î ėÜ�

˓ù̚`ē˞���µyħ˕Kpʆ͂ȄЎĢƜ`İͱy

˪˥^5ãùA��À�yȊip[B^ƞźϕAƎa]uˇ

yЎȊǣZˈ˜˥^ȦȥK5n`ƞźyŔĽÅƨϕĽM

upm`�Ã�Ã�̞Ɯϡˢyͨ]sp6��À�`ǣŚy

ʯupm`Ƞʁ[KY�¿��Æ¿ДŶ (ЕyφβKp6�

¿��Æ¿ДĮ͆˧°¿·Ã`Ç̄Еa̙p�Ã¦Å`

êΒpē˞ʆɿ^ϣÌMu˓ŧ̩ȟ^ËŔʇ]°¿·ÃZ

;u6πǣ]��À�yőEu[5�¿��Æ¿`ϕA5ͧʨ`h@ŮʨpǁÐZn

ƈĳK5n`ŏȀa[YnȸȊZ;upm5G`�¿��Æ¿yƨϕĽZBu���

µyɿ̓MuG[^rt5̔ÿ]��À�ʯAŔ͂^]u[̺>p6G`�¿��

Æ¿yˈ˜˥^̥ŚMu̞Ɯ[KY·£ÅÁÆ ¿ȖùyúͱKp6�

�¿��Æ¿Ίƺù 1 ?rd 2ДŶ 4(a)5(b)Ð`řĽŚˇЕynvov�¸¾|�

Ã¦Å^ƺĕKYȖŉyΎͱK5nvovy³��^ē˞Kp62 νϢϢϪZ 4 ų

;uYa5ųē˞Kpǵ`³��`ͧÐ^�¿��Æ¿^̥ŚMuȖùA;u@Š@

yϏ̞ʁΓȖùʯƨʜ^rtͻʯKp6n`̥ɩ51 [ 2 `Î̻^?YY5³��ù

ěZ˪˥`ȖùAŀĢ^˔˓IvYYuG[Ax@spДŶ 4Е6nvov`ē˞³

��@s̡͋ͅ Д̀Ȗùyúù̡ЕyȰġK5GvyЌЍ̡͇̀[ͦŚMuG[Z5

ŁʕÓ˥^ƈʎMuȖù˔˓̡̀yǷp6Gvs`̡̀`Ð@s5�¿��Æ¿^ˈ

˜˥^̥ŚMuȖùyúù̡yφĦK5nvov`ē˞̚@s·£ÅÁÆ ¿Ȗù

yͲȽ̄ǷuG[AZBp6 

� 
� �¿��Æ¿ΊƺùД1 ;uYa 2Еyē˞Kp³��`ͧʨy˕YpϏ̞ʁΓȖùʯƨ`̥ɩ.
ʃΫa³��ͧʨ`ǘϑąˍZ5̱Ϋa�¿��Æ¿^̥ŚMuȖù`ϕ;uYḁŚı^ʐüMu

ȽĆZ;u. ř�½ª`●Aē˞³��5○Aϵē˞³��`ͧʨ6●a�¿��Æ¿ëƍ^nϵˈ˜˥

^Ţ˯MuȖù`ϕy˸Mʐά�Ã¬¿�Æ�. 
 
Уŋ̺ȾˌФ 
1.  Kobayashi, Y.; Takashima, Y.; Hashidzume, A.; Yamaguchi, H.; Harada, A. Sci. Rep. 

2013, 3, 1243. 
2.  ǉŒʥϳ V#( 2014, 63, 43-44. 
3. Kobayashi, Y.; Takashima, Y.; Hashidzume, A.; Yamaguchi, H.; Harada, A. submitted. 

 
� 	���¿��Æ¿ 
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ĉ� ä¢ãè¥  

 
У���ªФ� � ŉ˖ɊДȹȧЕ� ЎǍ̷ǻДĴȹЕ 
 

У˳̆`�ÆÂÆ�Ф 
ДКЕ℃ĢƜ ДЛЕǑ˥͍Ụ̴̌ĽДМЕ͍ǓăǹДНЕ℃ĢƜ;ƚ 
ДОЕ°��-���ˬÞú˕ДПЕ§�Á�¿ 
 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
Ǯ˳̆ƫZaϵĘə̥Ś`Ŕη˥]̥Ś`ˈȄyħ˕KYЗʀT]℃ĢƜyŚȎK

YBp6ϵĘə̥ŚyǯȎMuêͬ˥]°��ĢƜ[KY�ÅÁ����¾Ã��CD) 
yφβK5°������ˬÞú˕yħ˕Kp℃ĢƜ²¾³Æ`úȎp℃ĢƜ�¿y

úͱK5n`ʆ͂ͽɊyͨsYBp6ǜȎ 26 ǝǣa℃ĢƜ�¿`ȫ;˙϶Z`Ϝǯ

Ȏyħ˕Kpȫ˯p℃ĢƜ�¿`͍ǓăǹȄ5̃ ̄ɠɀϢZ`ȫ˯]yyɺKp 	6�

 
��	 �Ĕ©Y?pH°ë$(�� ĄĆH�D!ĎµÞ¹âõ8Ü×%SEm�

� CD yšəMuɠɀA˸MĽƠφβ˥]ȫ

˯ˈȄyĦ`ˊ̈KpĽƠĩʹ^rtĨǸM

uG[Z5ˈƨ`ɢìÊZ`kȫ˯Mu�³

Æ�³�¾|¿`ϡˢy˪ȠKp6 
ɟ˳̆Za5ȫ˯yĨǸMuĽƠĩʹ[K

YϖǇ~�Ã^˯˪Kp6ęù˥^a5ȫ˯

^ϣÌMu CD `ĢƜΉΓ͂yĨǸMupm5

CD `ěƝ^ŐtΰjvYʆ͂yϥƭMu¨

©¾�¿ (bpy) yɠɀě^Ę^ƺĕKpЎĢ

Ɯ§�Á�¿ (CD-bpy gel) yúͱK5ϖǇ~

�Ã[ bpy `ŏȀyħ˕KYȫ˯yĨǸMu

G[^ȎĲKp (ŶК)26 
��	 �aJT�EJTáw{ÙFY?p²áw{

Ù8�Ù$&Ē�ď�°ë²EmĜçHJRf�

� °��-���ˬÞú˕Å~�ÃȄˬÞú˕

yħ˕K5řˬÞú˕ϊõyăІKp§�Á

�¿y˕YYύĤ`ĨǸIvpǑ˥ϯŚù

`ǯȎy·kp6β-�ÅÁ����¾Ã 
(βCD)5ª�Á�Ã (Fc)5��ÀÃ�¿°Ãϐ

 �¾�µ (SSNa) ϊõyəMu�¿yúͱ

Kp6Fc AψďˉȋZa5Fc �¿a βCD �
¿[`k°��-���ˬÞú˕yιKYφβ˥^ȫ˯Kp6ÇɃZ5ª�Á�Ãy

ϐĽMu[5Fc+ �¿a SSNa �¿[`k~�ÃȄˬÞú˕yιKYφβ˥^ȫ˯K

p 3ДŶ 2Е6Gvs`È̄Є`�¿[Ý̄Є`ˬÞú˕y˕YY5A-B-C �~¬`ύ

ĤĨǸIvp͍Ụ̴̌Ľù`úͱ^ȎĲKp6 

 
�Ħĥ� Ĕ©Y?pH°ë$(¹â �¯#7SĎ

µÞ¹âHJRfĥ�

 

 
�ħĥ� aJT�EJTáw{ÙFY?p²áw{Ù

8Ù�&Ē�ď�°ë²EmĜçHJRf,Çû�ĥ�
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�		 �bopĒ�@RFrmáw{Ù8�Ù$&5�qì°ë²EmĜçHJRf�

±ÁÃϐ-���Æ¿ `Ŕη˥]ˬÞú˕yħ

˕K5řˬÞú˕ϊõyăІKp§�Á�¿y˕

YY5pH pń̙^ýƞKp�¿ȫ˯`�~��

Ã�yͨspДŶ 3Е6²¾|Å¾¿|´��¿

`ċϝ^ª�¡¿±ÁÃϐ  (PB)[���Æ¿ 
(CAT) ϊõyăІKp�¿a pH 10 Z`kȫ˯K

pA5pH 4 ZaͽϰKp6Is^5̋ÛĢƜZ;

uª¿Å�Æ�yʫĳMu[ͽϰK5pHÅ̙[Y

spƍϊĩʹ^Ȁ̐Muȫ˯���µ`ɿ̓^Ȏ

ĲKp 46 
�
	 �� ĄĆ8Ù�&EJT� ~ĠAkJ�ÅF

ĉ� ZUoEm,¹â�

�¿��¿�ª�˙϶Z`ĢƜΉΓ^ruȫ˯

@s5˵ ɠɀ��¿ϢZ`ȫ˯Ōd5ȫ˯`�~

��Ã�^WYYɺKp6�

� |�®Ã�Ã��Azo	 jpaª�Á�Ã��Fc	 �
yăІKp�½�Ƃɦa CD `̄Є^ȀiY�¿

[ȫ˯Kp6Is^ĒĩʹpϐĽψďĩʹ^Ȁi

Yȫ˯ȄAĨǸZBuG[AɊs@[Ȏsp 5 

�Ŷ 4	 6�

�(	 �@Q_lpD�°HPSÄ½,à¹Þ*¹��

GvjZ`ϵĘə̥Ś^ruȫ˯@s5rtǬ

ŷ^@Wƣƨ^ȫ˯AɛǴIvuĘə̥Ś^ru

ɠɀŜƊ`˫ȫȫ˯y˪ȠKp 6��Ŷ 5	 6ˈ^˜

̄ɠɀϢ`ȫ˯[KY5��¬¾Ã�ŏȀ^ƶȀ

MuƦ͂Ƃy�½�Ƃɦ[§�Á�¿^ƺĕMu

G[Z5ȫ˯^ȎĲKp6G`r=]ɠɀϢ`˫

ȫȫ˯aǶɣ`ȫ˯ĭy˕Ypȫ˯[aĖa˜]

uʆɿZ;t5ƣƨȄpȫ˯ı`WrIAʞ˪I

vYYu6 
ĭ�ó¼ÖĮ   

1. Harada, A.; Takashima, Y.; Nakahata, M. Acc. Chem. Res. 2014, 47, 2128–2140. 

2. Nakamura, T.; Takashima, Y.; Hashidzume, A.; Yamaguchi, H.; Harada, A. Nat. Commun. 2014, 5, 4622. 

(DOI: 10.1038/ncomms5622) 

3. Nakahata, M.; Takashima, Y.; Harada, A. Angew. Chem. Int. Ed. 2014, 53, 3617-3621. 

4. Nakahata, M.; Mori, S.;Takashima, Y.; Hashidzume, A.; Yamaguchi, H.; Harada, A. ACS Macro Lett. 2014, 

3, 337-340. 

5. Takashima, Y.; Sahara, T.; Sekine, T.; Kakuta, T.; Nakahata, M.; Otsubo, M.: Kobayashi, Y.; Harada, A. 

Macromol. Rapid Commun. 2014, 35, 1646-1652. 

6. Sekine, T.; Kakuta, T.; Nakamura, T.; Kobayashi, Y.; Takashima, Y.; Harada, A. Sci. Rep. 2014, 4, 6438. 

 
�Ĩĥ� pHFìH°ë%SbopĒ~ĠEm
F@RFrm~ĠEm,Ĝçz®´,Ç±���

 

 
�ĩĥ� XN`pLp~Ġ�ÅFαCD gel�F
,¹âH�"S�Ò§°ë²ĥ�

 

 
� Ī ĥ � bopĒ8Â%SAkJ�Å�

(PB-Sub) Fj=î8Â%SZUoEm�
(I-gel) ,@Q_lpD�°8�Ù$&¹âĥ�
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Ģ� ÈČä¢ģĢ� �zÈČąĤãè¥  

 
У���ªФ� � å˖ĺǔДȹȧЕ� ϖƜȾĂДğȹȧЕ� ǏŒίÕДĴȹЕ 
 
У˳̆`�ÆÂÆ�Ф 
  ДКЕ˓ùЎĢƜͲŚù    ДЛЕ℃ĢƜʆɷ�    ДМЕ̡͚gzʑ 
  ДНЕĢʛήζ̵ͭ� � �   ДОЕɿλͽɧ�      ДПЕļȫĽŚˇ 
 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
Ǯ˳̆ƫZa5gzʑ���µpͤˤĢʛ̵ͭ`ɿλͽɧyÐǽ^˓ùЎĢƜZZ

BpĢƜʆɷ`úĸŉˑ`˳̆yͨsYYu6jp5ŚȎЎĢƜ[öĢƜ`ͲŚùɿ

λ[ˇȄ^WYYÒ^Х̮?rdÐȄƜųȗ[ΣƍĢĒʜ^rt˳̆KYYu6 
 
��	 �ï÷.9ËhrOr �¤ øÝĈ,ÈČ��HP5Î²�%S$!M8þÀ�

� gzʑ·Æ�Æ`ŷƨƜ»¡��a5ųΪÐ`

·Æ�Æ^̣ΰjvptƍvptKYáȮIvu

A5·Æ�Æ^̣ΰjvp[B^TE¯¬���

¾�Ãǈ^̥ŚKY~�ÃyʢK5�¿Åyˢ˓

Mu6ȏTa5ʦʟȄ¨«¾�͚` �¾�µЉ

ĸſgzʑ·Æ�Æ`ŷƨƜͤˤ 9DB1 `¯¬

���¾�Ḁ̃Ś�¶~ÃД9DB1 Ѐ ɿλͽɧ[

̡̀ěZ��¿ª}�ɪʅƩЋ@s59DB1 ` 8

ɞċZŷƨƜ`ÇϊAódÉAur=]ɿλƌ

ĽAΤBỲ̡Ɖ^̥ŚMuG[5G`ɿλƌĽ

aŔη˥Z;uG[ДM]xród̲kMuG

[Еy˸Kp6jp5ɪʅAŷƨƜ`·Æ�Æf

`̣ΰk[~�Ãθπ^ǱϺK]YG[@s5̡

̀Ɖf̥ŚMuɿλƌĽaŷƨƜ`·Æ�Æf

`̣ΰk[~�ÃθπAΤBpǵ^ΤGuG[

Ax@t5gzʑ·Æ�Æ`ʡȄĽ`ϼǡyɊs

@^Kp 	6 
4#"�
�·Æ�Æf`̣ΰk^ò=
ŷƨƜ`ɿλƌĽ`~½��Ŷ6�
ŷƨƜA·Æ�Æ^̣ΰjvu
[59DB1 ϊĢÄrÉAur=]
ɿλƌĽyΤGK5̡̀Ɖ^̥Ś
Mu6·Æ�Æ@sƍvYYu[
BaKoAzTr=]ɿλ^]
t5̡̀Ɖ^Ǆ@]Ypm5̡̀
Ɖ^̥ŚlN^̡͈̀Éy͍˗^
̂ĸMu6�

Fig. 1 PomBc `ĢƜɿλ� (A) Σ˰ņZ
˸KpϊĢ`ϢyɪʅZW]C5ɿλƌ
ĽyƗcp6(B)ɪʅKp|´£ϐ`¯
|6ϲ̮Ϣ`ʍƂyɪʅKYn·Æ�Æ
aʆ͂MuA5Σ̮Ϣ`ʍƂyɪʅMu
[·Æ�Æaʆ͂K]a]u6�ÀÃ�
̮Ϣ`ʍƂy=KaÇϊ^ɪʅA@@
t5Çϊ`·Æ�Æʆ͂AƓxvp6ʽ
̮`ʍƂy=KaɪʅA@@sN5·Æ
�Æaʆ͂Kp6 
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��	 �Ģ�ĈÔÚ²XeXĒĒ�đî-�603 ,�

�ĈĄĆÊÈ�

� ιǚ`|´£ϐϐĽϏ̞[˜]t5¾�Ãϐ

ĽϏ̞aƂˈ˜ȄAϵǚ^ЎY6n`ˑ˗y

ͽɊMupm5¾�ÃϐĽϏ̞y�¿ÐZ̥ɒ

ĽMuG[^rtǬĽKp̥ɒyƂyšl

ʳʨ^ʧʵMuG[ZͲŚù̥ɒyúȎK5Ƃ

y̥Śˉȋ`ɿλy 	�,- Ģͽ͂ZͽɧKp6

n`̥ɩ5Asp212ċϝ5ʔĢƜyæKpAsp3155
Ala440 `�¿±¡¿ϐ̞A L-¾�Ã`ċϝ`

ΉΓyͨsYYuG[AĢ@sp6jp5Ƃ

y̥ŚKYY]Y[B`ɿλ 
 [`ʐά@s5

Trp371 a L-Lys `ċϝyʡȄϊõ^ŷƨMu

ǲįyȟW[ȬƴIvp6 
0

0

�		 ��� æğ,4�1 ¸��Úz,ÈČFù�Ô²,ę}�

� ͥĒ�Ã¦Å^ƌ˜yƺĕKYúsv

pĢƜ�Ã�Æa5ˏê`ĿƠÅ˓ˇƠ˳

̆^ËŔʇ]�Æ¿[]t5Ǡa˕Ysv

YYuA5Б͒`ͥĒyˢMu 4�1` ��



`ǵ^ � ʍƂȤĕMu[5ͥĒˈȄA͝K

aƌĽMu6nGZ5Ȥĕ^ruͥĒˈȄ

ƌĽ`ʆɿyͽɊMupm5�� ̄Є`|´

£ϐ`Ȥĕƌ˜ùyúȎK5ĖY`̥ɒɿ

λ[̥ɒˉȋZ`ͥĒ�¯Å�¿yʯƨK

p6n`̥ɩ5ˢ͒ŵβČ`̇ϫ`ƐBI

AͥĒ`�¯Å�¿�ª�[Ʊȫ]ϣĀA

;uG[Ax@sp6 
 
 
 
 
Уŋ̺ȾˌФ 

1.  Zhu, et al., Proc. Natl. Acad. Sci. U.S.A. 2014, 111, 13523-13528. 
2.  Amano, et al., J. Biochem. 2015, in press. 
 
 
 
 
 

 Fig.3  LysOX `Ƃ̥Śϊõ`ɿλ 

4#"�)��ˢ͒ŵ[L, `ŉƜ`ː·�¿ͬ˸�
�¯Å�¿�ª�`ƐB@spƌ˜ù[5ʁ
ʲ˥]«¿Æ�ª�y˸M ;49�3 `L, y˸
M6řŉƜaª{Ã�¿ÂÆ¿�Łǳ^Ƃu
YYͬ˸KYYu6ƌ˜ùŝ`Ê^�ª�`
ƐBIy˸M6�

�FE(,

	 

0GE
	
 

402 

0F"�

- 
�,F(�

. 

0A�)

)� 

0A�), 

0GE(	 

7,

G 

5A, !FD

A 
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Ģ� Ĝ�zä¢ãè¥  
 

У���ªФ� � ø͢ƽǨДȹȧЕ� ʅ˃̉äДğȹȧЕ� ƵǀȍДΑǙЕ 
 
У˳̆`�ÆÂÆ�Ф 
ДКЕ|~�£³Æ� ДЛЕ�Á~�ƣƨȄ� ДМЕȊˀȀ̐ȄЎĢƜ� ДНЕˬȢ

ĸ� ДОЕ�½Æ�Ã·�¿¯¬��� ДПЕЎĢƜϱͽ�Ã¬À�Å��  
 
УǜȎЛПǝǣ`Ò]˳̆ʡĸɾʹФ 
Ǯ˳̆ƫZa5ʳʨÐZʀT]ĢƜěÅĢƜϢ`ˬÞú˕yəMuЎĢƜ`ŚȎ[

ĢƜǯȋͽɧ5nvs`ЎĢƜAʳʨÐZǯȎMūT`ЎĢƜϯŚù`ɿλ[n`

ǯȎʆɿ5Is^aϯŚù`ʳʨˇȄpʆ͂^WYY˳̆KYYu6ǜȎЛПǝǣa5

ëÊ`˳̆yͨspСДКЕͺʔĽ²¾Д�¶�¿�Á��ÃЕ`ʳͽˉȋТДЛЕ

ª³¿|´�/N-~�¬Á©¿|Å¾¿|´�ĘϓŚù`ʔʳʨ`ˬȢĸТДМЕÈ

ϓslz¯¬��`ĢƜǯȋ`ʮǣƌĽ[ЎĢƜϱͽ[`ͲŚùǯȎ6�

 
��	 �ýÌ�clģIgPmHoBGpĤ,ÐþÕ³�

˝ʔȄЎĢƜ^Ƽϕ`~�ÃȄ̵ȮƂyƺĕKp½Ã�µĘϓŚùa5|~�£³

Æ[Ŧbv5œa@s˳̆Aͨxv5βǝˁɀϱʗ͈[KYʞ˪IvYYuª�̞²

¾³Æ^ϱͽƂyƺĕKp ª}�Ã]yȀ˕ÉϓʹZ;uA5n`ǬYÎͺƚȄ

`pm^ʳʨÐZǯȎIvuЎĢƜϯŚù^WYYa5YjTŀĢ]ˑͽAǷsvY

Y]@sp6ȏTa5Çϊ`ċϝ^ 4 ̝|Ã·¡�µƂyƺĕKpͺʔĽ²¾Д�¶

�¿�Á��ÃЀ ʔИ¶�£Æ¿ʪŚˇÐZ`ϯŚˉȋy5ĒȺÖ?rdƻͼ X ̮

ȺÖ^rtΎg5ЎĢƜϯŚù`ɿλpn`ǯȎʆɿ^WYY̺ƴKp6�

G`ͺʔĽ²¾Д�¶�¿�Á��ÃЕ·ɀy 0.1 M ώϐ �¾�µšəʔИ¶�

£Æ¿ʪŚˇ[ʪmY 1Гɝʰ`ʻǣ`ʳʨyΎͱMu[5ʳʨahiθɊZ;sp

A5ʔИ¶�£Æ¿ʪŚˇÐ`ʔ`ϓϕĢˍA 0.5 ëÉZa5ˬĢϰKYYp6G`

МȎĢ̚`ˬŶa5ŶК^˸Mr=^5ЎĢƜЖʳƚД¶�£Æ¿ЕЖϵʳƚДʔЕ

`̚^ɛǴIvuˬŶZ;sp6ЛˬϾƀ

^;uʳʨÐZ5ʻňˬaųΪŁǳA 100
Ц300 nm ̃ǣ`�Á~�̕Ɯ[KYƞźM

uA5ɐϢA̤W[qsat[ĠϯAΤG

t5ʳʨΎͱǵȽɇA̤πMu[ʳʨaʺ

sYBp6ЛˬϾƀ^;uЎĢƜʳʨ̚A5

ʳʨΎͱ˫ǵ^a�Á~�ĢȺˉȋ^;u

`a5G`ͺʔĽ²¾Д�¶�¿�Á��

ÃЕ`Ø˂·ɀA5ʔИ¶�£Æ¿ʪŚˇ

[ʪmuī^5ϱͽƂAĠϯKp³¿�

¬À��ɿλy[t5ʳͽɐ^an`³¿

�¬À��A͉ʶKY�Á~�AǯȎIv

p[̺>svu6 ŶКЙЎĢƜЖʳƚЖϵʳƚ̚`ˬŶ 
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��	 �]dmXeU/N-YM_oymXClmXeU�ē�z,ÌÐÏ,á·� 
đ^xvxva5ȊˀȀ̐ȄЎĢƜ^?EuċϝƱǣ`ĶɩyɊs@^Mupm5

N,N'-�~�¬Á©¿ª³¿|´� (DIPFAM) y�·£³Æ[Mu N-~�¬Á©¿|

Å¾¿|´� (NIPAM) ĘϓŚùyΎͱK5n`ʔʳʨ`ˬȢĸyΎɬKp6n`̥

ɩ5DIPFAM šϕ5M]xr N-~�¬Á©¿|´�ċϝ`Ʊǣ`ƈĳ[[n^5ˬ

Ϊ̂ʮǣaöÊK5ЎĢƜϝf`ʔŨArtËƣƨ^]uG[yɊs@^Kp6 
ɟ˳̆Za5NIPAM ĘϓŚùÐ` FAM Ίƺù`̵ȮƂĶɩyΎgupm^5ª³

¿|´� (FAM) y�·£³Æ[Kp NIPAM ĘϓŚù`ʔʳʨ`ˬȢĸy5θπˍ

ʯƨ5IR ʯƨ5?rd DSC ^rsYΎɬKp6FAM šϕ (xF) `ƈĳ[[n^5ɔ

ʽʮǣ (Tcloud) [ʷɊʽʮǣ (Tclear) aÉɉK5FAM »¡��a FAM/NIPAM ĘϓŚ

ù`ͺʔȄyŞÉIlp6G`̥ɩa5

DIPAM/NIPAM ĘϓŚù`̥ɩ[ƶʿ˥Z

;sp6IR ʯƨ[ DSC ʯƨ`̥ɩ@s5

FAM/NIPAM ĘϓŚùa5PNIPAM `ƄŚ

[Ŝʀ^5Tcloud éβZŃŜ˥]̈́ʔŨ5Tclear

éβZŃŜ˥]ĝʔŨAΤGsYYuG[

Ax@sp6jp5xF `ƈĳ^òsYˬĢ

ϰ`ŃŜȄAöÊMuG[nɊs@[]s

p6Gva5FAM/NIPAM ĘϓŚù`̣Ȏ

ĢǗAŉŴZ;u[̺>svu6 
 
�		 ��!+(,0/-.*����*����)$��"��)*�	���%

˄ɞ̊yЎYˀƣƨȄyȟW̥Ś�

¶~ÃZŷƨĽKp�½Æ�Ã¯¬�

�A5ʔʳʨÐ5Èϓslz`ͦͽʮ

ǣβČZʮǣ`Éɉ[Ę^ɸˉϝ@s

Ɍǯϝ^ǯȋyƌĽMuG[y5ȶƹ

Ēƻͼ X ̮ȺÖʜZɊs@^Kp6Ɍ

ǯϝ`ǠAta5ƌȄ¯¬��`ǠA

t@sÚʯIvun`rtnəȈ^Ɛ

Ba5̥Ś�¶~Ã[`ˬÞú˕^r

sYϝAǠAsYYuG[Ax@sp6 
èɃ5Èϓslz¯¬��[ЎĢƜϱͽ`Ç̄Z;u�¿±��¶�¿|´ÁÆ

�A5ϴϱˬÞú˕^rtͲŚùyǯȎMuG[yɊs@^Kp6Is^5n`ͲŚ

ù`·¿ϕAÈϓslz`ͦͽʮǣéβZȃʹ^ʭƼK5ƤĖ^Çɟϝ[]uЎʮ

ϾƀZaĢƜĢȺMuG[5M]xrÈϓslzɿλAͲŚùǯȎ^ϓʹ]ǲįyɩ

pMG[y˸Kp6 
 
Уŋ̺ȾˌФ 
1. Okuhara, T.; Hashidzume, A.; Terao, K.; Sato, T. Polym. J. 2014, 46, 264–271. 
2. ˲ß˫Ɯ, ɥďà̛Ɯ, ʅ˃̉ä, ø͢ƽǨ, V#(P1U 2014, 71, 361–366.  
3. Terao, K.; Mizuno, K.; Bächinger, H. P. J. Phys. Chem. B 2015, 119, 3714-3719. 
4. Terao, K.; Kanenaga, R.; Yoshida, T.; Mizuno, K.; et al. Polymer 2015, 64, 8-13. 

 
Ŷ 2ЙFAM/NIPAM �²¾³Æ`ɿλ 

Ŷ 3ЙʔʳʨÐ^?Eu¯¬��`Ϊ̂Ȣĸ 
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