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Įlį� Ř�»�¾ 

 

� lŀĞ$�»!&��»ų%Ź»Â%�ó7!/#	�óķ£$1��Óà

�5��4	lï Ř�»!&��»ų$��ż�óķ£ß%tąĞġu�ę

$1��Óà�54�¾Ĩ �3��%Āš0�¾ĞßŖ�2ŝÌĉğ7ŷ.

��4	ż�óķ£ß%tąĞġu�ę$&ŻŹġu�ę0 van der Waalsġu

�ę�ćĴķ£0 π–π GIK?iAġu�ę�Źłħ�ġu�ę#"ā�#Ĩ

ƀ
�4	�52&�Ċ�0Čð�DNA0IiU@Ŗ#"ÊÍ�ĐŖq �%

ż�óķ£ß%tąĞġu�ę7ę��Õ�7ä���4	ŝÌ &�2016 Ì

$Ř�»�¾%áĈ7ę��ģĪ��»`Ei%ŎŌ!£à�$Â� Jean-Pierre 

Savage�J. Fraser Stoddart�Bernard L. Feringa%m¥
Sk[f�¾ŕ7ép�5

�	�»`Ei!&�a@h0PS%·�� �Ú�5���7Ħ��»��

4�&Ň£~%�! �3��%ģĪ&�5�2%PSL@ShFk%ũň#

lŋ!}Ļ��25�Ř�»�¾&¯ĥ�¾%�Ū�2Ýę�¾%İ«+ Í

�¡3â65��4	 

 

� Ř�»�¾&�Ehrlich%gHYIkÿÞ0 Fischer%ŧĴ Ý$��4�Ű!

Űĩ�ĕŒ�2¹+��	�%ĕŒ&��4�»+�&�»ŷ£~
x%đÀ

%�»7ŤãĞ$ŏœ�4�»ŏœ$���Ş*4çŭ!#3�Ř�»�¾7

ĽÁ�4n %¯ĥĕŒ!#��	1), 2) �»ŏœ7ĽÁ�4Ŷ$ũň#/%!�

��]GNjBGN%ÿÞ
�4	 

 

 

¬ 1-1. ]GNjBGN%ÿÞ%ĂÐ¬  
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� ¬ 1-1&��%ÿÞ7ĂÐĞ$ń6��/% �4	�4l�%�»
đÀ%
�»7�,Ŝ-Ŷ��ê�4�7]GN�»(¬ 1-1. źŁ)��ê�54�7B

GN�»(¬ 1-1. ƄŁ)!Àļ��Óà�54|£~7]GNjBGNů~!À

ļ�4	�%ā#]GNjBGNů~&��»ųġu�ę �%Āš7�æ�

��4�.�ţ�#÷{ �ĕ�4�!$13�ť%BGN�»7ŤãĞ$¡

3���!
¢ľ �4	 
� �Ş��]GN�»%�7¬ 1-2$Ħ�	 

 

 

¬ 1-2. ]GN�»%� 3)–5) 

 

¬ 1-2&�nĆ$qß%ĖĒ]GN�»�oĆ$&>J=i+�&8Q=ißĖ
Ē]GN�»7Ħ���4	rƂú
qß%]GN�»0�ŬÆŦ}7rƂú

Āı$�ę��>J=iß]GN�»&°¨�
¶��4	ėř2%� &�

Pillar[5]arene %�ű$>f^?Ef¯7Ã��4�! �8Q=iß%

Pillar[5]arene%őņ
°¨�5��4	�%ā#ĖĒ�»)%¿ľ¯Ã�&�]

GN�»%ăľ��đ$�ť$�ê��4BGN!%ġu�ę7ĝē��4Õ

�$���żÉ$ũň �4	 
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Įtį� Ř�»ů~ 
 

� PSīų7���4Ř�»Āš%�ę&�öí+�&Ęý�¾7ç¦��P

SL@ShFk$���ũň#Őſ �3�+�Tf@ġ�2ŵŸ�5�PS

G\kG7Āı�4ò/óô#�Ņ%l�!�5��4	6)–8)ż�óķ£ßġu

�ę%�Ğ��¢şĞ#ßŖ&�Ř�»Āš%ĿÈĵĺ�$!��żÉ$ó�

 �3�ŬÆŦ}7§-ā�#ż�óķ£ßġu�ę
��52%Āš%ĿÈ

ĵĺ�$Í�ę�25��4	9)–16) 

 

� Įlį Ş*�]GN�»&��5/£à�¾ĞáĈ Ù25��4
�Ŀ

Èĵĺ�ĞáĈ7ę��ĖĒ�1'��®]GN�»%őņ$���/�ŝÌ

¶ë%°¨�
�4	zo$�%�7Ş*4	Dawei Zhang2%°¨� &�Ů

(II)$Â��Ŧ}»7m�Ŧ}��4�!$1��©Ž~��®%Āš~7Āı

���4 (¬ 1-3)	17) 

 
¬ 1-3. >YHf��5�©Ž~!BGN%Āš; (a) ćq$��4BGN, (b) 

8HNQNefq$��4BGN	  
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� �%��®�»&�Óà�54ī¼$BGN�»7�ê�4 (¬ 1-3, a))�1

' b))	�%Ɓ��&r$ĜĎºß�ù �3�ćq �ê�4BGN�»$�


�8HNQNefq$����2$ě#4BGN�»7�ť$�ê�4 (¬

1-3, b))	+�Ö2&�13EiYf#Ŧ}»!Ů(II)7ŬÆŦ}��4�!$1

3Ĭï~%��®Āš~7Āı�� (¬ 1-4)	18) 

 

 
¬ 1-4. >YHf��5�Ĭï~!BGN%Āš 

 

� �%��®�»/Ĭï~��®�»!¤ā$�Óà�54ī¼$BGN�»

7�ê�4	4-cJf8Qei7�ű$/�Ĭï~��®�»&8HNQNef

q X<hHi7�ê��4-MEf8Qei7�ű$/�Ĭï~��®�»&E

@hZ?Diq & 9-8HJf8iNdHi7�ť$�ê��	���#
2�

8HNQNefq & 9-8HJf8iNdHi7�ť$�ê�#���	�5

&�ďþßE@hZ?Diq%�þ»ġu�ę�1'©þ»ġu�ę%³Ò$

ŗª�4	�%ģĪ&�Ďº%Ťã$13BGN�»7ŤãĞ$ŏœ��4�

!
¢ľ �4�!7Ħ��	 

 

� Ö2&�2$��%Ĭï~��®�»7åÑ��_fX9ei$¯��Ŧ}

»7ę��Ĭï~��®�»%őņ7°¨�� (¬ 1-5)	19), 20) őņ�5�Ĭï

~��®�»&�_fX9ei
Xek[kG%±£�DMFq Xdkgi0

ChRi 3�»#"%·�#BGN7�ê��	+��_fX9eiqÛ
Zn(II)

%±£�ćq >X<:i�:SEi�GLh:O#"%ė~ŴŢ�»7�ê

��	�52%Ĭï~��®�»&�8HNQNefq &#�ćq %,|

£�4�.�Ĝćß�ù
�ê7³Ò���!
Ħ�5�	 
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¬ 1-5. >YHf��5�Ĭï~!BGN%Āš; (a) M = H2%±£�DMFq$�

�4BGN, (b) M = Zn%±£�ćq$��4BGN	 

 

� +��Ö2&ě#4tĨƀ%ŬÆ7rƂú$ę����®�»$���/°

¨���4 (¬ 1-6)	21) 

 
¬ 1-6. >YHf��5�Ĭï~!BGN%Āš 

 

� ĿÈĵĺ���®�»&�BGN�»7¡3Ŝ-�.�ťī¼7ó�4Üň


�4	őņ�5�tĨƀ%ŬÆ7ó�4Ĭï~��®&�Ġ×ĳ 4200 Å3%Ĭ

ï~ ���	���#
2�8HNQNefq �Mo6O19
2–�B12F12

2–�BPh4
–�

CB11H12
–�1' B(C6F5)4

–%ā#·�#8Q=i7�ê�#���	 
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� ě#4tĨƀ%ŬÆ7rƂú$ę����®�»$���&�ËÇ2/°¨

���4 (¬ 1-7)	22) 

 

¬ 1-7. ¤lŦ}»7ę��ĖĒ�1'��®Āš%Āı 

 

� ËÇ2& HSAB �7�ę��¤l%Ŧ}»7ę��ĖĒ!��®%ů~%�

3��7Ń�� (¬ 1-7)	HSAB�!&�Ũ�1'²¯%ġß7�Ĥ��1'ś

2��!�	ńē7����ƀ��/% �4	Ö2&�Ŧ}» H2L %>LC

kfť}7²¯½­o TiO(acac)2 !č£���Ø�WeFfť}7

PdCl2(MeCN)2 ! Ý��4�! �ĖĒ�1'��®%ů~7őņ��	�5

&�Ĥ�[>LCkfƅJIi(IV)]!ś2��[WeFfƅUdF;b(II)]%ĵ£

�7ná�ę��őņ�5�ģĪ� �4	 
� �%1	#ĤŖ�1'śŖ%Ũƅ²¯Â7§-¶�ŬÆĲ%ů~&��52

%ƃ�ť}Ťãß�1'��ß$¯���¶¿ľß�»MT:G7Āı��¤

Ĩl�ŬÆů~$ŉ25#�îŊ#�»ăľ7/�¢ľß7ó�4	���#


2��%1	#tĨƀzn%¶�ŬÆ7rƂú�$/��»%°¨�&�+

3¶�#�	  
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Įmį� GWh^dkNĀš~ 

 

� Ąn2&�GWh^dkNķ£7ó�4Āš~7ę��ƃąĀš~7Āı�

4ģĪ7Ń���4	�5+ $°¨�5�ĖĒGWh^dkN®%Ė�mū

~(zo�Twin Bowl)&��»�%m�%GWh^dkNķ£$ŗª�4m�%

8Q=iß7ó�4(¬ 1-4, (–)-B3L13
3–)	�% Twin Bowl&]GN�»!��(

4+��!36��»ê£Ĵ»!��%ăľ7/�	�»ê£Ĵ»!&�BG

N¤´7Ŕ3£6�4ăľ7ó�4�»Ĩ �4	Twin Bowl&��%�û%Ï

¤´7Ñ3£6��Āš$13>J=ißĔĒBGN�» (¬ 1-8, 13+)7wu�

�ŢĸĞ$ŏœ��ĿÈŦ�$1��Ř�»_e`k7Óà�4	23) 

 

 

¬1-8. Twin Bowl%őņ!�Twin Bowl7ę��Ţű|£~%Óà (]GN�» : 

(–)-B3L13
3–, BGN�» : 13+) 

 

Twin Bowl!>J=ißĔĒBGN�»%|£&�r$ŻŹġu�ę! π–πGI

K?iAġu�ę$1��Óà�5��4	�%ģĪ7åÑ��H4L1%PXI

giƅPXIgių$X<Qf¯7Ã��4�!$13�13·�#ī¼7ó

�4 Twin Bowl%őņ$���/°¨���4(¬ 1-9)	24)   
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¬ 1-9. Twin Bowlƀ%őņ 

 

� őņ�5� Twin Bowl ƀ&��5�5BGN�»7ī¼�ť$ŏœ��]G

NjBGNů~7Óà�4 (¬ 1-10)	 

 

 
¬ 1-10. Twin Bowlƀ7ę��]GNjBGNů~%ķðĀš 

 

� ķðĀš13��í �4VG>LCkfŦ}»%>LCkfƅ>LCkf

ų%G\kDk%Ų�7µ���4�!$13 Twin Bowl ƀ%ī¼%·��


µ����5$!/#�>J=ißĔĒBGN�»%ŏœāÐ
µ��4�!


����	 
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Į©į� ĖĒ�» 

 

� +��Ąn2&Įmį%ģĪ7ĝÅ���ĖĒ]GN�»$���/°¨�

��4	LNd?GGWh^dkN®%Āš~(zo�Nanocycle)&��»�%

©�%GWh^dkNķ£$ŗª�4©�%8Q=iß7ó�4 (¬ 1-11)	25) 

 

 

¬ 1-11. Nanocycle%őņ 

 

� �% Nanocycle&��%�ťī¼$>J=ißøĒBGN�»7ŏœ��Įl

į$�Ş*�]GNjBGNů~7Óà�4 (¬ 1-12)	 

 

 
¬ 1-12. Nanocycle7ę���»ŏœ 

 

� �% Nanocycle&�qß%BGN�»&ŏœ�#�	�+3�>J=ißøĒ

BGN�»%,7ŤãĞ$ŏœ�4]GN�» �4	�5+ ��%Nanocycle

%Ƃú7µñ��4�! ��ť%BGNŏœ7åÑ�4ģĪ
Ń65���	

zo$��%yńĞ#�7è�4 (¬ 1-13)	  
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¬ 1-13. Nanocycleƀ 

 

� �52 Nanocycleƀ&��%Āš�$>J=iß%øĒ+�&ĖĒ�»7Ťã

Ğ$ŏœ�4]GN�»!��%ăľ7/�	  
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Įvį� ��®�» 

 

� Ąn2&ĖĒ]GN�»%ģĪ%åÑ!����5+ $Z?D?GGWh

^dkN®%Āš~(zo�Nanocage)$���/°¨���4	Nanocycle %Ā

àňĴ �4 2 7 6 )µñ�4�!$1�� Nanocage
őņ�5� (¬ 1-14)	
26) 

 

¬ 1-14. Nanocage%őņ 

 

� Nanocage &��»�%��%GWh^dkNķ£$ŗª�4��%8Q=i

ß7ó�4	�% Nanocage& Nanocycle¤ā��%�ťī¼$>J=ißøĒ

BGN�»7ŏœ��]GNjBGNů~7Óà�4 (¬ 1-15)	 

 

 
¬ 1-15. Nanocage7ę���»ŏœ 

 

� Nanocycle �1' Nanocage &GWh^dkNķ£�4�» (¬ 1-7 �1'¬

1-10 q% 2 �1' 6)7µñ�4�!$1���Ŧ}»(¬ 1-11 �1'¬ 1-14 q
% H4L2)7µ
�$�ťī¼%ą�7µ����ģĪ� �4	�Š%ĀšňĴ

�2¶Ô#]GNĀš
Āı ���5$13ā�#BGN�»$ÂÝ�4�

!
¢ľ!#4	  



 13 

� õŒì &�·��t�%ģĪ$���Ş*4	+�¹.$�GWh^dk

NĀš~7Āı�4�.%î�#Ŧ}»%őņ7Ń	!!/$ (Įtĭ)�őņ

��î�#Ŧ}»7ę�� Nanocycle Āš%Āı7Ń�� (Įmĭ)	ŝÌ°¨

�54]GN�»%¶�&�qß+�&>J=iß%]GN�»
¶��8Q

=iß%]GN�»%°¨�&Ä#�	+��ŻŹġu�ę7Ɓ��!�4]

GNjBGNů~Óà$���&�>J=iť}08Q=iť}&rƂú�ť

$½­�4�!
¸+��!Ľ
254	õģĪ &�rƂú�ť$8Q=i

ßť}7ó�4]GN�»7őņ��EiYf#Ŧ}»�2Āı�4�! �

£àĶŚ%ĢĹ!¶à�%ĿÈĵĺ� Ý$14]GN�»%őņ7üō�� 

(¬ 1-16)	 

 

¬ 1-16. ¶à�%ĿÈĵĺ� Ý$14]GN�»őņ%ĂÐ¬ 

 

t�ğ&�r$Įtĭ Ù25�Ŧ}»7ċę�4�! �tĨƀ%ě#4Ŭ

Æ7ę��îŊĀš~%Āı7Ń�� (Į©ĭ)	s�$Ąn2$1��°¨�

5�Ŧ}»7ę��>LCkf$JIi(IV)7Ŧ}��4�! ��®Āš~%

Āı7üō��	+��%ķù7Ýę��tĨƀzn%¶�ŬÆ7ę��Āš

~Āı7Ŧ}��4žĚ7µ���4�!$14Āš~%Āı7üō�� (¬

1-17)	 

 
¬ 1-17. tĨƀ%ě#4ŬÆ7ę��îŊĀš~Āı%ĂÐ¬ 



 

 

 

 

 

 

 

 

 

 

 

 

 

ÂZÁ� xÀÆÑÆ¶�d|é_��ÚÐ  
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ÂUÃ� ë�x¡| Nanocycle 

 

� ÂUÁÂyÃ��ã#�Nanocycle�gè¿�,�©n�*�%� �¬á¹

�«ï�v�	�Ò��*	  

 

{2-1. ¥´é_��ÚÐ 

 

� {2-1�½�¥´é_� �q��(���f«ï\W�v�«ï��ÚÐ�

+*	���%�v��esµ `��v�Èß�»É	Ùò��*	 

 

� ���£¼¾� �K9?i���*Nanocycle����v��°,¦×��

��pÅ�')®·��ó�EP>.S5HR<4i��ÚÐ,º¹�¼¾,

å%*�����	  
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� £¼¾�ÚÐ�*��� Nanocycle � �¨äÒÆ���E9(8D@R37

AG:QS)� ���ë��xÀÆÑÆ¶,¡�*é_�,·�* ({ 2-2)	 

 

{ 2-2. NanocycleÚÐ�ª�{ 

 

� { 2-2�½�u�i �K/ê (FS4)� 2 (ô)�m�ë� (Þ)�'!£¼¾

�ÚÐ�*xÀÆÑÆ¶,¡�*é_� (ð)��*	r���i���� y

�iÄ��)�Ï�ÇÊn¤]��� ��¹��*�Ì�(�*	 

� $��xÀÆÑÆ¶,¡�*é_� �¨ä¹�')7SIP��*���

v�«ï	 H4L2���¬á��ñ��»��*	�(��ë�é_,k·�*

�%�ë�"�é_��é_�,�n��*���¨ä��©�	¢��+*	 

 

� \X��[zÚÐ��xÀÆÑÆ¶|é_�,�
* ({ 2-3)	 

 

{2-3. £¼¾�ÚÐ���ÓxÀÆÑÆ¶|é_�  
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ÂZÃ� xÀÆÑÆ¶|é_��ÚÐ 

 

� ÂUÃ��ã#�é_��v�,\X�½�	 

 

�2-3.  

 

� �Ü�JN?RTP,h¸³Ý����B?Rn�çc,È�Yîa11,�

� (�2-3)	 

 

�2-4.  

 

� �2-3��ÚÐ��Yîa11�(Z«ï�r�,È�é_�H2L4·HBr,ÚÐ

�� (�2-4)	 

 

�2-5.  

 

� $�`§�±����*±Õ��Ô²�(��2-3��ÚÐ��Yîa11�(

j�ÚÐÈß,È�IRFP},¡�*é_�H2L5·HBr,ÚÐ�� (�2-5)	  
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�2-6.  

 

� �Ü�2,3-8D@R37AG:QS,h¸³Ý����B?Rn�çc,È�

Yîa15�'!16,�� (�2-6)	 

 

�2-7.  

 

� $�j�Èß�����Ü�2,3-8D@R37AG:QS,h¸³Ý���-

OPn�Claisenà_��Ö­Æn�L?37L;PbÛ,È�Yîa19,�� (�

2-7)	 

 

�2-8. 

 

� �2-6�'!�2-7��ÚÐ��Yîa15, 19, 16�(Z«ï�r�,È���+

�+é_�H2L6·HCl�IRFP},¡�*é_�H2L7·HCl�CN14;PJS

8P},¡�*é_�H2L8·HCl,ÚÐ�� (�2-8)	  
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� $���2-6�'!�2-7��ÚÐ��Yîa15, 16�(Z«ï�r�,È��

�+�+G0BP},^���é_�H2L9·HCl�CN14;PJS8P},¡

�*é_�H2L10·HCl����&ÚÐ�� (�2-9)	 

 

�2-9 
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ÂVÃ� $�% 

 

� [zÚÐ��é_� ���+&2=6TPè_�xÀÆÑÆ¶,¡���

)�ÂUÃ��ã#�ë�x¡|Nanocycle�MB<?���·��*��	¢

��+*	$��Î±�Ë�}�-P3Pìí�')¨äa��¤]���*

r�±��æ���,�
*��	�
*	 

 

{2-4. [zÚÐ��é_� 

 

� ÚÐ��é_� {2-1�Øâ��E9(8D@R37AG:QS)é_��¬

á��~v�')»�v�«ï���ÚÐ	tÍ���� ({2-4)	��v�«

ï� oi\X��)�v��esµ&wW��	�+�')�NanocycleÚÐ

�Ùò��*¥´é_�ÚÐ�Ùò,Õ¯�*����l��	 



 

 

 

 

 

 

 

 

 

 

 

 

 

ťoŤ� KYj`fmRĦƦ�'ƔƆ  
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ťnŨ� KYj`fmRĦƦ'ƔƆ 

 

� ťzŤ&!ƔƆ��Ʈ�Ì:ŋ��ŢŮƇŮŉ:Ė�7¿«&	�7KYj

`fmRĦƦĦŪ'Ɣģ:Ƅ��	Ʈ�Ì#�!(�1H NMRļÒ&	�7Ƒ�

'�3��'ƋĿ
5H2L5·HBr:ŋ�7�##��	è3-1&�'§õè:ś�	 

 

è3-1. 

 

� H2L5·HBrz�Ì&Ø��_>Ư�ÎqDMFľĶu150 °C"16Ĕƶ ŃĈĀ�

7�#&46�BL52· H2Br:ƔƆ��	ò58�BL52·H2Br:ŢŮ¥Ìp'ıŮ

:ƹ¦�7�1�ıƯ£QRfcOh;kdU>b (TMAOH)&!@>kNm=

?k'|ć:Ƅ��BL52·TMA:ƔƆ��	1H NMR�Ğ'Ųğ:�q&ś� (¹

3-2)	 

 

¹3-2. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L5·HBr, (b) BL52·H2Br, (c) 

BL52·TMA 
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� ¥Č"�7H2L5·HBr'ıƯ½'IDTh�§õůwï"(ĵÈ��.��!

'IDTh�ǋŚ¿IZR���#
5KYj`fmRŲ«'ìû�ś±�8

�	.��TMAOH:Ĺ ���#&46�ŢŮp'\jRk�Żƾ��ï'Ʋ

ÞƮ�*#ŋ�7�#�ªź"�7�#�ś�8�	1H NMRƌĞŲğ46�K

Yj`fmRŲ«ìû(150 °C&!ÓĐ�7�#�ªź"���	 

 

� .��ƔƆ��zƱ�BL52·TMA'ĦƦĦŪ:Ē5
&�7�'Óǉ#�!�

ESI-(–)-MS�Ğ:Ƅ�� (¹3-3)	 

 

¹3-3. BL52
–'ESI-(–)-MS�Ğ 

 

� ESI-(–)-MS�Ğ'Ųğ�BL52
– [413.1]#ƀ�nž:ś�K^CRh�ò58�	

�'Ųğ
52�KYj`fmRŲ«ìû�ªź"�7�#�ś�8�	 

 

� �p'Ųğ
5�ŢŮƇŮŉ:Ú���¿«&	�!2KYj`fmRŲ«

'ìû(ªź"�6�.��À½:Ĺ �7�#"Ʈ�ÌƔƆ'Ƽ&�ƻ�7

ŢŮ¥Ìp'\jRk:ƹ¦�7�#�ªź"�7�#��
��	  
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ťzŨ� Åû�&47NanocycleĦƦ'ƔƆ 

 

� ìû�87ĦƦ�'NMRļÒ&ŋ�7Ƽ'ľƌ÷:Ÿú��ťzŤ&!ƔƆ

��\jYh½:Ė�7Ʈ�ÌH2L5·HBr:ŋ�NanocycleĦƦ'ĦŪ:ĥƏ�

�	ĦŪ'Ƽ&ŋ�7ƲÞ&(ŔŴƮ�"�7ƴ(I)#WfJ>b(II):ąŋ��

�q'Óǉ:Ƅ�� (è3-2)	§õĻç(ƲÞƮ�:Ÿú��ťnŨ"zƱ�:

ìû��150 °C46�Ļ'80 °C#��	80 °C'§õě�&47KYj`fmR

Ų«'ìû��īp5&4�!¾¯�8!�7�#�	4)ƲÞƮ�'ÐÒ÷

:Ÿú��§õĻç:�'Ļç&ƐÒ��	 

 

è3-2 

 

� œŒ#�7KYj`fmRĦƦ�254–	4)264–(�NanocycleĦƦ:Ė�!�

7	�'�1�§õ��7eUPR#�!(H2L5#2��5&_>Ư#ƲÞĽ:

 ��Ǝ´û�Ŭ'§õ#%7	Åû�'żàŰŶ£§õ(įƢŒƿ���ă

üŒ%§õ"�6��'û�Ċ"'§õ:Ʃû��7�#(ÏƅŒ&ǂâ&Ď

Ɗ÷�ǋ�	.��ìû�87NanocycleĦƦ(�8."'KYj`fmRŲ«

&Ɯ¶�7_KRlEKRƵ�ìû& ��ƲÞ¥Ì�Ú��87�#&46�

šÍ�ƭ'ţ�ŒlǀÌŒ%Ņĳ�Ã£�7�#�Ÿ�58�NanocycleĦƦ'

EKR�Ì¢Ć'ã:å�7ù°&	�!2ſ°ķ�	 

 

� �'§õ&	�71H NMR�Ğ:Ƅ�� (¹3-4)	 
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¹3-4. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L5·HBr, (b) H2L5·HBr&DMFu

2�AgOTf	4)B(OH)3:Ĺ �80 °C"24Ĕƶ Ń��ï, (c) H2L5·HBr&DMF

u2�PdCl2(MeCN)2	4)B(OH)3:Ĺ �80 °C"24Ĕƶ Ń��ï, (d) 2 

 

� H2L5'\jRkIDTh(2#AgOTf.�(PdCl2(MeCN)2�	4)_>Ư:�

ŋ��7�#"ǂâ&[jmS£	4)ǋŚ¿IZR�� (¹3-4, b)	4)c))	

�8&46�KYj`fmRŲ«:ìû���#�ś±�87	nď"2'ID

Th(ǋŚ¿IZR��ï�zę&�
8�	�'Ųğ(�KYj`fmRŲ

«:ìû��BL52
–:ìû����ƲÞ"Ġĩ�7&(Ʈ�ÌBL52

–z�Ìƶ'

KYj`fmRŲ«�ǂâ&ƤĆ�7�1&ǁǀ§Ő#ţ�§Ő�Ɯ�6�

NanocycleĦƦ'ĦŪ&(Ž5%
��2'#ö987 (¹3-5)	�%9��œŒ

#�7Åû�&47NanocycleĦƦ'ƔƆ&(ţ�Œ&KYj`fmRŲ«:é

�ƾ�ôƈ��7#Ÿ�587	�
�%�5�2'IDTh(,-ĵÈ�!�

7�#�řƓ�8��1�KYj`fmRŲ«ìû(80 °C&	�!ƧƄ�7�

#��
��	 
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¹3-5. NanocycleĦƦ'ĦŪc@ULbĨè¹ 

 

� �p'Ųğ
5�Ĭ&K^mHm�Ì:Ú��7�#&47NanocycleĦƦ'

ĦŪ:Ǝō�� (¹3-6)	 

 

¹3-6. K^mHm�Ì:ŋ��NanocycleĦƦ'ĦŪ'Ĩè¹ 
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� K^mHm�Ì#�!XYgJk5:ąŋ��NanocycleĦƦĦŪ'Óǉ:Ƅ�

� (è3-3)	K^mHm�Ì:Ú��7�#"�ìû�87KYj`fmRŲ«

�ƾ8�²ǅ#�87ǁǀ§Ő#ţ�§Ő�ÿ��87	%	�'¿«�û�

Ċ�n�Á��§õ��7eUPR#�!(H2L5#2	4)5��5&_>Ư#

ƲÞĽ: ��Ǝ{û�Ŭ'§õ#%7	�'�1�§õ�46Ƈƽ#%6�

46ăüŒ%ĦƦĦŪ#%7	 

 

è3-3 

 

� }µƔƆ�7ĦƦ�"(�ñĜ'Nanocycle&į+!�ƭšÍ�Æ��%7	

����!�ìû�87NanocycleĦƦ(įƢŒÆ�%@O?k÷EKR�Ì3

ƇĊ'ƁǇđ@O?k÷ĝŅ�Ì:¢Ć�7�#�ªź"�7#Ÿ�58�

NanocycleĦƦ:ŋ��Ď��_KRlEKRƵ�ìû�ėî�87	 

 

� �
�%�5�1H NMR�Ğ'Ųğ�œŒ#�7NanocycleĦƦ'żàŰŶ£Œ

ĦŪ&(Ž5%
���#�ś±�8� (¹3-7)	  
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¹3-7. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L5·HBr, (b) H2L5·HBr&DMFu

2�AgOTf#5	4)B(OH)3:Ĺ ��80 °C"24Ĕƶ Ń��ï, (c) H2L5·HBr&

DMFu2�PdCl2(MeCN)2#5	4)B(OH)3:Ĺ ��DMFu80 °C"24Ĕƶ Ń�

�ï, (d) 2, (e) 5 

 

� 1H NMR�Ğ'Ųğ�2	4)5'\jRkIDTh(H2L5·HBr#AgOTf.�(

PdCl2(MeCN)2#'§õ&46ĵÈ��ĦƦ�ìû&�ŋ�8��#�ś±�8

� (¹3-7, b)	4)c))	.�H2L5'\jRkIDTh(ǋŚ¿IZR��KYj

`fmRŲ«'ìû�ś�8�	�
�%�5�ò58�K^CRh(¤n'

û�:ś�&(Ž5%
��	}µŋ��Ʈ�Ì"(�@QFmhƭ�#Yg

Jhƭ���&Î»�7�1ƲÞ¥Ì�tď&§õ���#�¥¶#Ÿ�58

7	46Åû�Ŭ#%���#"�żàŰŶ£Œ&§õ:ƧƄ��7�#�·

ƿ"�6�NanocycleĦƦ:Ń�ÏŒ&ÐÒ%ĦƦ#�!ò7�#��Ĝ%
�

�#Ÿ×�8�	  
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� Ĭ&�H2L5�Ä'Ʈ�Ì#�!�ľƌ÷ņò'�1&¬ħ&\jYh½:Ǌ

Ĥ�&Ė��vǊĤ:Ã£���H2L7:ŋ�!NanocycleĦƦ'ĦŪ:ĥƏ�� 

(è3-4)	H2L7:ŋ�7¿«��5
�1TZNikƭ�
5ƾ8��ŷ"ƲÞ

Ʈ�:ìû�7�1�H2L5:ŋ��Ƽ&²ǅ#%��KYj`fmRƶ'§Ő

(Ÿú&�87ôƈ�%��.�K^mHm�Ì�'û�Ċ�ĺ7�1�żà

ŰŶ£&(46Ė�"�7�#�ėî�87	 

 

è3-4 

 

� �'NanocycleĦƦĦŪ"(�§õ��7eUPR(H2L5#2	4)_>Ư#

ƲÞĽ: ��Ǝ´û�#%7	û�Ċ#�!(�NanocycleĦƦƔƆ462û

�Ċ�n�Å�	§õĻç&Ʒ�!(�80 °C#�5&ǋĻ"�7150 °C'zş

ǆ"ĥƏ:Ƅ��##��	 

 

� �'ĦƦ�ìû&Ʒ�!21H NMR&!Ƒ��7�##��	1H NMR'Ųğ

:¹3-8&ś�	  



 30 

¹3-8. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L7·HCl, (b) H2L7·HCl&DMFu

2�AgOTf	4)B(OH)3:Ĺ ��80 °C"24Ĕƶ Ń��ï, (c) H2L7·HCl&DMF

u2�AgOTf	4)B(OH)3:Ĺ ��150 °C"24Ĕƶ Ń��ï, (d) H2L7·HCl&

DMFu2�PdCl2(MeCN)2	4)B(OH)3:Ĺ ��DMFu80 °C"24Ĕƶ Ń��

ï, (e) H2L7·HCl&DMFu2�PdCl2(MeCN)2	4)B(OH)3:Ĺ ��DMFu150 °C

"24Ĕƶ Ń��ï, (f) 2 

 

� 80 °C'§õě�"(�ƴ(I)#WfJ>b(II):ŋ��tď'K^CRh&Ę§

õ'2'IDTh�Ƌļ�8� (¹3-8, b)	4)d))	150 °C&	�!(2'IDT

h'ĵÈ:řƓ��
�WfJ>b(II):ŋ��Ƽ&(įƢŒØƘŒ%K^CR

h:ò7�#&û��� (¹3-8, e))	�
�%�5�?gGam�ìû�8Ñ�

&n�'û�*#żàŰŶ£Œ&§õ�¨Ě�%
��#ś±�87	 
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ťoŨ� ƲÞƮ� 

 

� KYj`fmRĦƦ�'ĦŪ(�46Ü%�û�"'§õ'ď�46Õē&

Ʃû�872'#xø�87	��"�y�&ƬŞƲÞ#Ʈ�Ì
5ƭ�ĦƦ

:�Ɔ���8:ĦƦƈŮ#��ǋĬĦƦĦŪ:Ǝō��	��"(.��K

^mHm:Ė�7Ʈ�Ì�ǈ�20, 21:ŋ��ƬŞƲÞ*'Ʈ�ź&Ʒ�7x

�Ɣģ:Ƅ�� (è3-5)	ƲÞ#�!(ƨ¦&ĦƦ�ĦŪ'ŖƉ�ƗÖ%WfJ

>b(II)#őƲ(II):ąŋ��	 

 

è3-5 

 

� 1H NMR46�20	4)21:Cjj_hbuÔĻ"PdCl2(PhCN)2#§õ��7

#�trans-PdCl2202#trans-PdCl2212�,-ÒƱŒ&ò587�#�ś�8�	n

ď�DMF#ı'9 : 1ĸ«ľËu80 °C"20#21:K2PtCl4:§õ��7#

cis-PtCl2202#trans-PtCl2202	4)cis-PtCl2212#trans-PtCl2212'ĸ«ń��8�

8ìû��Ig@Eh@fbCjaRDfZ<m&!�ƾūƆ�7�#"

trans-PtCl2202	4)trans-PtCl2212�¨Ň33%#46%"ò58�	1H NMR�Ğ


5�WfJ>b(II)#őƲ(II):ŋ��2''tď&	�!�21'YgJh½'I

DThHe	4)Hf'�Ś¿IZR�Ɖ58��#
5ƲÞƮ�'Ʃû�ś±�

8� (¹3-9)	  
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¹ 3-9. 1H NMR�Ğ (500 MHz, rt, CDCl3), (a) 21, (b) trans-PtCl2212, (c) 

trans-PdCl2212 

 

� trans-PdCl2202#trans-PtCl2202	4)cis-PtCl2202&Ʒ�!(¤Ųĕ�ò58�

�1��'XŴĦƦƌĞ'Ųğ:¹3-10&ś�	 

 

¹3-10. ŲĕĦƦ; (a) trans-PdCl2202, (b) trans-PtCl2202, (c) cis-PtCl2202 

 

� �'ƌĞŲğ
5�WfJ>b(II)	4)őƲ(II):Ʈ�Ì#ÐÒ&Ų«��7

�#�ªź"�7�#��
6�H4L3&ǆ���ŔŴŅ'Ʈ�Ì�ǈ��ƔƆ

�Ʃû�8�	Ď�&ƔƆ���85Ʈ�Ì(��&TZNikǊĤƶ'Ɵƾ

�ŭ12.6 Å"���	�8&Ƥ�Æ�� (12.5 Å)'Ʈ�Ì:ŋ��KYj`fm

RĦƦ�'ĦŪ(¾¯���7�1��'Ʈ�Ì:ŋ��¿«"2¬ħ&KY

j`fmRĦƦ�:ìû�7�#�ªź"�7#ėî�8�	  
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� .��trans-PtCl2212:ƔƆ�7Ƽ'�Ŋûń"�7cis-PtCl2212&Ø�!ưCj

j_hbľËuUV (360 nm) :łÙ�7#�trans-PtCl2212*#ŏ÷£��7�#

�"�� (¹3-11)	�8&46�įƢŒǋ¨Ň"Ʈ�Ì�ǈ�:ƔƆ�7�#

�ªź#%��	 

¹3-11. 1H NMR�Ğ(CDCl3, 500 MHz, rt), (a) cis-PtCl2212, (b) UV(360 nm)łÙ10

�ï, (c) UV(360 nm)łÙ20�ï, (d) UV(360 nm)łÙ30�ï, (e) trans-PtCl2212 

 

� ~'ƲÞƮ�ìè#�!�WfJ>b(II)#őƲ(II):ŋ���'Ʈ�ÌĊ:2

�Ƶ�&��!2Ɣģ��	ƲÞĽ:�8�8�ŘƯWfJ>b(II)#ŘƯőƲ

(II)#�7�#"�´Ʈ�¼'Ʈ�Ì'ƔƆ:Ƅ�� (è3-6)	 

 

è3-6  
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� zƮ�¼Ƶ�'¿«#¬ħ&�1H NMR�Ğ#XŴĦƦƌĞ&46��'ĦƦ

:ĲÒ��	¤ŲĕXŴĦƦƌĞ'Ųğ:¹3-12&ś�	 

 

¹3-12. ŲĕĦƦ (a) Pd204
2+, (b) Pt204

2+, Ø@O?k(ŕŎ 

 

� �'ƌĞŲğ
5�WfJ>b(II)	4)őƲ(II):uó#�7Çĝ¼´Ʈ�Ƶ

�'ƔƆ&û����#�ś�8�	�8&46�Ď�&@QFmhƭ�:´

ŧýĖ�7Ʈ�Ì'ƔƆ�Ʃû�8�	ŲĕĦƦ
5�ƲÞuó&Ʈ��7�

!'YgJh½(ƤĆ�!	6�YgJkŉƭ�'żŌµơ(·ƿ"�7�#

��
7	nď�TZNikƭ�'µơżŌç(ǋ�2'#xø�87	 
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ť´Ũ� ÜĊû�&47NanocycleĦƦ'ƔƆ 

 

� ťzŨ"(Åû�'żàŰŶ£:œĂ�Óǉ:Ƅ��	�'Ųğ�KYj`

fmRƶ'Ɵƾ# Ńrƞ'²ǅ&46§õ�¨Ě���œŒ#�7Nanocycle

ĦƦ:żàŰŶ£Œ&ò7�#(�Ĝ%
��	��"�Ď�%üŎ#�!Ü

Ċû�&47NanocycleĦƦ'ƔƆ:Ƅ��##��	NanocycleĦƦ'¨Ě&(

ťzŨ'Ųğ&46�įƢŒǋĻ�ôƈ"�7#xø�87	��"�Nanocycle

ĦƦ'ƔƆ&(WfJ>b(II)& ���8."ŋ��ƴ(I)46ŷćrĴ÷%ő

Ʋ(II):®0trans-PdCl2(H2L7)2	4)trans-PtCl2(H2L7)2:ŋ�7�##�� (è

3-7)	 

 

è3-7 

 

� ťoŨ&!ƔƆ��ĢŅƮ�Ì�ǈ�trans-PdCl2212	4)trans-PtCl2212'c

RBIcOh�Ɩ½'ƹ¦(�ÀƯ"�ň�7�#&4�!Ƅ��	Ż�Ɩ(

KbmL&ƧƄ���8�8WfJ>b(II)ǌ�őƲ(II)ǌYgJhŲ«'ƌƾ%

�&trans-PdCl2(H2L7)2	4)trans-PtCl2(H2L7)2�ÒƱŒ&ò58�	§õ��7

eUPR#�!(trans-PdCl2(H2L7)2.�(trans-PtCl2(H2L7)2#2	4)_>Ư:

 ��Ǝoû�Ŭ"'§õ#%7	 
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� 1H NMR&46�trans-PdCl2(H2L7)2:ŋ��NanocycleĦƦ'ƔƆ:dUNm�

� (¹3-13)	 

 

¹3-13. 1H NMR�Ğ(500 MHz, rt, DMF–d7), (a) trans-PdCl2(H2L7)2, (b) (a)&2#

B(OH)3:Ĺ ��ï, (c) (b):80 °C"1Ĕƶ Ń��ï, (d) (b):80 °C"12Ĕƶ 

Ń��ï, (e) (b):80 °C"24Ĕƶ Ń��ï, (f) (b):80 °C"36Ĕƶ Ń��ï 

 

� DMF–d7u"trans-PdCl2(H2L7)2:ľƌ���_>Ư#2:Ĺ �7#Ƈƽ%K

^CRh:s�� (¹3-13, b))	80 °C&! Ń:ų�7#�ð�&K^CRh�

¨Ě�!��ħÌ�Ƌ×�8�	�
�%�5�36Ĕƶ�p Ń:ų�!2Ñ

�&¨Ě��K^CRh:ò7�#(�Ĝ%
��	  
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� trans-PdCl2(H2L7)2:ŋ��NanocycleĦƦ'ƔƆ(�80 °C�p'Ļç"(Wf

J>b(II)ǌYgJh'Ʈ��ƌƾ�!�.��1��8�p' Ń(żàŰŶ

£&ƪ�%�#Ÿ�587	��"�46ŷćrĴ÷%őƲ (II):®0

trans-PtCl2(H2L7)2:ŋ�!¬ħ'Óǉ:Ƅ��##��	 

 

� Óǉ:Ƅ��&�.�(trans-PtCl2(H2L7)2'ŹŃƒǉ:
1H NMR:ŋ�!Ƅ�

� (¹3-14)	 

¹ 3-14. 1H NMR�Ğ (500 MHz, rt, DMSO–d6), (a) trans-PtCl2(H2L7)2, (b) 

trans-PtCl2(H2L7)2:90 °C"16Ĕƶ Ń��ï, (c) trans-PtCl2(H2L7)2:100 °C"

16Ĕƶ Ń��ï , (d) trans-PtCl2(H2L7)2:110 °C"16Ĕƶ Ń��ï , (e) 

trans-PtCl2(H2L7)2:120 °C"16Ĕƶ Ń��ï, (f) trans-PtCl2(H2L7)2:130 °C"

16Ĕƶ Ń��ï , (g) trans-PtCl2(H2L7)2:140 °C"16Ĕƶ Ń��ï , (h) 

trans-PtCl2(H2L7)2:150 °C"16Ĕƶ Ń��ï  
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� 1H NMR'Ųğ�120 °C:Ɲ��ƣ6'Ļç"trans-PtCl2(H2L7)2'ĦƦ�ßÂ

�7�#�ś�8�	�'�1�NanocycleĦƦ'ƔƆ(100 °C&!Ƅ��##

��1H NMR&4�!Ƒ��� (¹3-15)	 

 

¹3-15. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) trans-PdCl2(H2L7)2, (b) (a)&2#

B(OH)3:Ĺ ��100 °C"24Ĕƶ Ń��ï, (c) 2 

 

� 1H NMR'Ųğ�ĦƦ'Ñ�%¨Ě&(Ž5%�2''�įƢŒØŝ÷'ǋ�

K^CRh:s��	Ʈ�Ì'\jRkIDTh(ǋŚ¿*#IZR��	�


�%�5�Ę§õ'2'IDTh�Æ��ĭ6�§õ&�.6Ʒs�!�%�

�#�ś�8�	Ñ�&¨Ě�%
��¥¶(��Ŋûń"�7?gGam'

ľƌ÷'��&�7#Ÿ�587 (¹3-16)	§õu� Ń:ų�7#�§õÕ

³'�ǃ&rľ÷'º��Ğ���	�8(�ŀŜæ&Ų«��?gGam"

�6��'�#&46§õŬ�&	�7ëƱĊ�Ƴ6«9%�%6�KYj`

fmRĦƦ�*#§õ�¨Ě�%
��2'�#Ÿ×��	  
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¹3-16. trans-PdCl2(H2L7)2:ŋ��NanocycleĦƦĦŪ'Ĩè¹ 

 

� �'?gGam:§õŬ*#ľƌ��7�#"NanocycleĦƦ'żàŰŶ£Œ

%ƔƆ�Ʃû�87#Ÿ��Ĭ&�46ľƌ÷'ǋ�Ʈ�ÌH2L8
5ƔƆ�8

�trans-PtCl2(H2L8)2:ŋ�7�##�� (è3-8)	�'Ʈ�Ì:ŋ�7�#"�

ìû�87?gGam'ľƌ÷(­p��§õŬ�&rľ÷'º�:Ğ���

��œŒ#�7KYj`fmRĦƦ��żàŰŶ£Œ&ò587�#:ėî��

Óǉ:Ƅ��	 

 

è3-8 
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� 1H NMR'Ųğ�trans-PtCl2(H2L8)2#2	4)_>Ư'ĸ«ń(100 °C"24Ĕƶ

§õï&Øŝ÷'ǋ�K^CRh:s��
�trans-PtCl2(H2L8)2'ıƯ½\jR

kIDTh�ĵÈ�� (¹3-17)	 

 

¹ 3-17. 1H NMR�Ğ (500 MHz, rt, DMSO–d6), (a) trans-PtCl2(H2L8)2, (b) 

trans-PtCl2(H2L8)2&2#B(OH)3:Ĺ ��100 °C"24Ĕƶ Ń��ï, (c) 2 

 

� .��§õŬ&(rľ÷'º�(Ğ�����Ŋûń"�7?gGam'ľ

ƌ÷�­p��œŒ#�7NanocycleĦƦ#Ÿ�587\jRkIDTh�v#

�!Ɖ58�	�
�%�5�2'\jRkIDTh(�Ł#�!Ñ�&(ĵÈ

���żàŰŶ£Œ&§õ�¨Ě��#(ƍ�%�K^CRh:s��	  
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� �p:.#17#�}µƔƆ��Ʈ�Ì:ŋ��NanocycleĦƦ'ĦŪüŎ(�

ìû�87ĦƦ'ǁǀ§Ő#ţ�§Ő�	4)§õ&	�7�Ŋûń'ľƌ÷�

.��ƲÞ'şǆ	4)§õĻç�ĦƦ�'¨Ě&Ʒ9�!�7�#�ś�8

�	ǁǀ§Ő	4)ţ�§Ő&Ʒ�!(�Ʈ�Ì'ǊĤ:Ã£��7�#"ƌ

ĵ���Ŋûń'ľƌ÷&Ʒ�!(�Ʈ�Ì&Ø�ŷć½:Ú��7�#"²

ǅ:ƌĵ"�7	ƲÞ'şǆ&Ʒ�!(�46ŷćrĴ÷%ƲÞ:ŋ��§õ

Ļç:�Ĝ7Ƹ6ǋĻ&�7�#"�ĦƦ�'¨Ě&Ƥ �7�#�ªź"�

7	.��§õ'û�Ċ(46Ü%�ď�É.��#Ÿ�587	  



 42 

ť{Ũ� ŢŮ¥ÌÚ�¼NanocycleĦƦ'ƔƆ 

 

� NanocycleĦƦ(�8."įƢŒ�Ŕ%Ʈ�Ì:ŋ�!ƔƆ�8!��	��

"(�®ŢŮƇŮŉ�Î»�7¿«&	�!2KYj`fmRŲ«(ìûªź

"�7#��ťnŨ'ŖƉ
5�ġƠ%ǊĤ:Ė�7NanocycleĦƦ'ĦŪ:ƒ

/7�##��	è3-9&œŒ#�7NanocycleĦƦ:ś�	 

 

è3-9 

 

� }µƔƆ�7NanocycleĦƦ(=MBVgkǊĤ:z�Ì�%
«9��Ʈ�

Ì:ŋ�!ƔƆ�7	�8&46�ŢŮ¥Ìp:\jRk£�7�#"ǀƂĊ

�4–
50*#Ã£�7Nanocycle'ƔƆ�ªź#%7	ǀƂ'Ɣċ&46�ƭš

Í'�ÌƓƕź:Ã£��7�#"��ƭ&¢Ć���EKR�Ì:ĉ��7

Īź:Ė�7Nanocycle'ƔƆ�ėî�87	.�Ê1&�ĢŅƮ�Ì'ƔƆ:

Ƅ�� (è3-10)	 

è3-10  
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� áƙ']fRgh;hFmh:�Őńƛ#�!�´Įƺ:ű!Ʈ�Ì

H4L11·2HBr:ƔƆ��	H4L11·2HBr:ŋ�!�NanocycleĦƦ'ĦŪ:1H NMR

�Ğ&!dUNm�� (¹3-18)	}µƔƆ��H4L11·2HBr:2#_>Ư�Îq�

150 °C" ŃĈĀ��	 

 

¹3-18. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H4L11·2HBr, (b) H4L11·2HBr&2

#B(OH)3:Ĺ ��150 °C"24Ĕƶ Ń��ï@>kNm=?k|ć:Ƅ��

K^CRh, (c) 2 

 

� 1H NMR�Ğ'Ųğ�§õĸ«ń(ǂâ&[jmS%K^CRh:s��ĦƦ

�'¨Ě&(Ž5%
�� (¹3-18, b))	�8(�Ʈ�Ì'żŌç�ǋ���Ŕ

%ǊĤ:Ė�7Ʈ�Ì:ŋ��¿«#įƢ��46ĦƦ�'¨Ě�ƿ���#

�¥¶"�7#Ÿ�587	��"�Qk\imR#�!5:Ĺ �7�#"
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NanocycleĦƦ'ĦŪ�ªź"(%�
#Ÿ��Qk\imR:ŋ��Nanocycle

ĦƦ'ƔƆ:Ƅ��##��	 

� ŋ�7Qk\imR#�!(�Nanocycle'�ƭšÍ&ìŅ(ƪ«�72''�

ǀƂ'íǄ"¢Ć�8%
��ǀİŒu÷'5:ŋ�7�##��	}µƔƆ�

7Nanocycle(u÷"�7�1�5(EKR�Ì#�!Ɠƕ�87#Ÿ�587	

¹3-19&1H NMR�Ğ'Ųğ:ś� (¹3-19)	 

 

¹3-19. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H4L11·2HBr, (b) H4L11·2HBr&2

#5	4)B(OH)3:Ĺ ��150 °C"24Ĕƶ Ń��ï, (c) 5, (d) 2  
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� 1H NMR�Ğ'Ųğ�Qk\imR'íǄ&46ÅÜ'¨Ě�Ɖ58���§

õ'ÑŲ&(Ý
%
��	Ʈ�Ì&ZiBI[h%�Ì:ŋ��¿«��Ŕ

%�Ì#į+!żŌç�ǋ��1�ĦƦ�'¨Ě(46ƿ��%7�#�ś±

�8�	�
�%�5�H4L11'\jRkIDTh([jmS£�ǋŚ¿IZR

���#
5KYj`fmRŲ«'ìû�ś±�8�.��2'\jRkIDT

h2ĵÈ��	.��5'\jRkIDTh2ĵÈ���#
52�ĦƦ�&Ʒ

s�!�7�#�ś±�8�	 
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ť�Ũ� ŢŮ¥ÌƮ�¼
�¼ĦƦ'ƔƆ 

 

� ťoŨ&!ƥ+�´Ʈ�¼'Ƶ�:ŋ��Ď�&ĦƦ:āê��KYj`f

mRĦƦ�'ƔƆ:ĥƏ�7�##�� (¹3-20)	 

 

¹3-20. ĦƦ:āê��KYj`fmRĦƦ�'Ĩè¹ 

 

� ƔƆ�87ƲÞƮ�:´Ʈ�¼*#Ã£��7�##��	�'ĦƦ�:Ɣ

Ɔ�7Ƽ�ť´Ũ&!²ǅ#%��cis-	4)trans-'ŏ÷£Ŧ'íǄ(´Ʈ�"

�7�#
5�Ÿú&�87ôƈ�%�#Ÿ�587	.�ìû�87KYj

`fmRĦƦ�(��'�ƭšÍ�Nanocycleǆ#įƢ�!oĬ�Œ"�6�@

O?k÷äǃ�Ì462Æ�%EKR�Ì:�ǁǀŒ
�ţ�Œ&¢Ć��7

�#�ėî�87	�5&��'ĦƦ�(�'ĦƦƈŮ"�7´�'H2L�Ì&

46��ƭšÍ:,-Äƭ#ƫč"�7�#�Ÿ�58��ÌZfKF3AK

'ƚƃ%$�ãå�ũ¸&Ø�!'õŋ�ėî"�7	 

 

� Åû�'żàŰŶ£§õ:Ɣģ�7�##��	ƲÞ#�!(Ʈ�Ċ#ŷć

Ĵ÷'ƋĿ
5WfJ>b(II):ŋ��Ʈ�Ì(ľƌ÷'ƋĿ
5H2L8:ŋ�!
1H NMR&!§õ'dUNm:Ƅ�� (¹3-21)	ť´Ũ'ŖƉ:©��150 °C'

ǋĻě�&!Óǉ:Ƅ��##��	  
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¹3-21. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L8·HCl, (b) H2L8·HCl&2#

B(OH)3	4)Pd(NO3)4:Ĺ ��150 °C"24Ĕƶ Ń��ï, (c) 2 

 

� 1H NMR46�H2L8'�!'IDTh�KYj`fmRŲ«:ìû�7�#&

46�[jmS£�ǋŚ¿*IZR��	�5&�2'IDTh2ǋŚ¿*IZ

R���#
52�,-żàŰŶ£Œ&§õ�ƧƄ���#�ś±�8�	ǋ

Ļ"'§õ&46�KYj`fmRŲ«'ìû:46�Ƨ�7�#"ĦƦ�'

¨Ě&ŵ���#Ÿ×�Ĝ7	�8&46�NanocycleĦƦ(�ƲÞƮ�:Ú�

�7�#"}."Ʃû�8%
���46Åû�"�7´û�Ŭ"'żàŰŶ

£§õ:Ʃû�7�#�ªź"�7#ś±�8�	  
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� �'ŗŠ:āê���5&�ƭšƶ:å�7�1H2L8462@QFmhƭ�

�46ƾ8�Ʈ�ÌH2L10:ŋ�!
�¼ĦƦ'ĦŪ:ƒ/� (¹3-22)	 

 

¹3-22. 1H NMR�Ğ(500 MHz, rt, DMSO–d6), (a) H2L10·HCl, (b) H2L10·HCl&2#

B(OH)3	4)Pd(NO3)4:Ĺ ��150 °C"24Ĕƶ Ń��ï, (c) 2 

 

� 1H NMR46�H2L8'¿«#¬ħ'Ą¡�řƓ�8�,-żàŰŶ£Œ&§õ

�ƧƄ���#�ś±�8�	�8&46��ƭšÍ:āê��
�¼�Ì'

ƔƆ�Ʃû�8��#�ś±�8�	}µƔƆ��YgJh½:Ė�7Ʈ�Ì

ǆ(�ĦƦƈŮ#�!(Ik\h"ǂâ&Û�%�Ì"�7��ƲÞƮ�#K

Yj`fmRŲ«:pþ�Ű/«9�7�#&4�!Æ�%ĦƦ�*#ĦƦ:

å�7�#�"�7�#�ęŗŠ&46ś�8�	 



 

 

 

 

 

 

 

 

 

 

 

 

 

Ļ¤ĺ� ³�ŵÆľĄũz$Ŝō  
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Ļeļ� Twin BowlĄũ$çÏ 

 

� ĻeĺĻfļ"�Ŧ(� Twin Bowl %ERaX]dJŃ "0��Òà�4

��3	ERaX]dJŃ %�¤�$�Ĩ"Òà�4� B–O�öŃ �Ąà

�4�¤ƆzW:ŀkÚ%ĪńĨ"n�$ŽéD;d_7Ðª"Ń �3	ø

İĶ�%�QE(DPKa=C8`db)"Ã��W:ŀ$s62"�ŰxŵÆk

Ú��3GFb(IV)7{Ģ�3���Ąũ$çÏ7Ō������	th"�p

¥Ŝō�3îőĄũz Ti2L3
4–7ĳ� (Î 4-1)	Ti2L3

4–Ŝō7Ō�Ż"�Űx·�

��%�ĥ!3<HAd_ůxŷšſ7ö�3Űx· (H4L2 �0& H4L3)7Ģ

�3�����	 

 

Î 4-1.  

 

 

� �$Ąũ�%�f�$ŤéD;d_�x
Ń ��TaV]ĠÿĆĄũ7Ò

à���4"02QE(DPKa=C8`db)à�	1	�­Š�·Ąũ
Òà

�43	ERaX]dJŃ 7Ģ��WEJ�·�%ĥ!2�GFb(IV)Ə<H

Ad_$Űx7Ģ��Ŝō�!3�-�ÜĖÍ%¿ĖrŤ! ĊţĨyĖ�Ō

���
�ŉ��3	+��Ąũz7ĄĽ�3âĎ
ıĹ�4�Õ%��4+

��ÜĖÍ$ÓƇ"02Ąũz"Ä��û!	��ćŉÝ¼ŉ®7Űx·"Ä

��Ąũz7Òà��3��"02�Ąũz"î�!ćŉ7r��3��
÷

Ô��3	 

 

� H4L2 �0& H4L3 7Ģ��@dD­Ąũ$Ŝō7ăŕ�� (© 4-1)	Űx·

H4L37 DMF–d7k 0.67ÑŴ$ TiO(acac)2�0& 1.0ÑŴ$ N-[G_\_W^b

�Ĕ ��	1H NMR�ý"02�H4L2%ƅÊ"Ŏž!EV>J_7j��	
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�4%�<HAd_ůx�0&R^D_®
ĚĴÌ"Ń Òà����"02�

³íà�
Ĕ«��EV>J_"03.$��3��
ĳ£�43	H4L3 7
50 °C� 12òŷëæ����5��e$EV>J_"²���	Ĕ ���ò

"Òà�43Ŏí$;^BYdà�%��ÜĖÍ7�Ĝúu"�3��"0�

�Ŕſc�Ń 7ņ2ť��Ĝ�¹Ĩ"º½!Ąũ'�²���.$�ň�1

�3	�!6��Òà�4� Ti2L3
4–Ąũ
�$�Üúu"�
3õ.Ĝ�¹Ĩ

º½��3��
ĳ£�4�	 

© 4-1. 1H NMR�ý(500 MHz, rt, DMF–d7), (a) H4L3, (b) (a)"TiO(acac)2�N-[G

_\_W^b7ĕ�Õ, (c) (b)7 50 °C"� 12òŷ�ĜÕ 

 

� Űx· H4L3$EV>J_²�"���ďĩ��Ŕý7Ō��	8.93 ppm�0

& 10.50 ppm$Čű®$TaJbC?L_%Ē¶��H4L3$��$TaJbC
?L_
ƍĲ¯CSJ��	 ğ" Ha$´�!ƍĲ¯CSJ(Δδ = –0.7 ppm)%�

GFb(IV)� L3$TaV]ĠÿĆĄũ$Òà7ĳ£��	¡ą$à�í�Ŝō

�43 Twin Bowl Ɖ02.į�òŷ�$Ąũz�ù
ŒÂ�4�	+��ER

aX]dJŃ "03 Twin Bowl Ɖ$Ŝō�%ÃěĨ"�»�!Ţ�
ĊţĨ

yĖ�¾ġ�4�	�4"02�Òà�4�Ąũz$¼ŉ®�%�Űx·$Ŝ

ōĉź"Ō����ĊţĨÁñ"Ŭà�43��
lÞ�4�Ti2L3Ąũ7Ģ�

�İĶ7ĦÅ��3Ż"ƅÊ"öĢ��3��
ĳ£�4�	 
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� eï��H4L27Ģ��¡ą" 1H NMR�ý7Ō��Ńþ��e$EV>J_

7×3��%�û!	��	�4%�Ti2L3
4–Ąũ%GFb(IV)ƏGFb(IV)ŷš

ſ
 H4L27Ģ��¯ "%Ťé��ƄƂ�Ħ�ĹzżÀ"02Òà�4��Ŏ

í$;^BYd
Òà���-��lÞ�4�	 

 

� +��Ŝō��Ąũ
ĩĨ$Ąũz��3��7ıŚ�3�-�ESI-(–)-MS

7Ģ��ô!3 Ti2L3
4–Ąũ$Ř}7Ō�� (© 4-2)	 

 

 
© 4-2. Ti2L33

4–$ ESI-(–)-MS�ý 

 

� DMF "� Ti2L33
4–7ĘŔ���[FNd_�ÉŲ�3��"02�ė½Ęē

7Ŝō��	ğÙĨ!C?L_%�  [Ti2L33+2Na]2– m/z = 770.7 �0&

[Ti2L33+3Na]– m/z = 1564.0"ÃÜ��	�$ ESI-(–)-MSė½Ńþ	1.�1H NMR

�ý$Ńþ�¡ą" Ti2L3
4–Ąũ$ĄĽ
Ð�ĳ£�4�	 

 

� +��Ti2L3
4–Ąũ$ŮåĨÒà%�ĄũzÒà"03GFb(IV)Ə<HAd_

Űx$Ťé$ÓƇ7Ð��
3��
ĳ�4�	�4"02�Űx·$�ĪÝ

�ŭ�!<HAd_ůxŷ$šſ%�Ąũz7Ĝ�¹ĨìŰ$� Ğ'��ù

��3´�!ŏ¦��3��
ĳ£�4�	  
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Ļnļ� µüĠ�·7łģ��³�ŵÆľĄũz$ĄĽ 

 

� Ļeĺ"�Ŧ(�ËÇ1$|"~��³�ŵÆľ���GFb(IV)@dD$Ą

Ľ7ř,�	1H NMR �ý"02�DMF–d7k� Ti(IV)/Pd(II)$³�ŵÆľĄũ

z$Òà7Ŝā�� (© 4-3)	ĄũzÒà"03ĘŔÝ$yh7ňß"�4�Ę
ŔÝ$Ňê®���TaR_®7ö�3Űx· H2L7·HCl 7Ģ��¾Ƌ7Ō�

�	 

 

© 4-3. 1H NMR�ý(500 MHz, rt, DMF–d7), (a) H2L7·HCl, (b) (a)" TiO(acac)2�N-

[G_\_W^b7ĕ�Õ , (c) (b)7¿Ė� 12 òŷƄŇÕ , (d) (c)"

PdCl2(MeCN)27ĕ�Õ, (e) (d)7¿Ė� 12òŷƄŇÕ 

 

� Űx·�Ɗz H2L7·HCl7�0.33ÑŴ$ TiO(acac)2�0& 2.0ÑŴ$ N-[G_

\_W^b�¿Ė� 12òŷëæ�� TiL73
2–"²ê��	�$²ê%¿Ė"�Ũ

/	"ş�2�GFb(IV)Ə<HAd_Űx%ĊţĨŨ��Ü��3��
ĳ�

4�	Űx·$)*��$C?L_
ƍĲ¯CSJ����	1.�GFb(IV)
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Ə<HAd_
Űx�� TiL73
2–$TaV]Ġ$Űx
Ŭà�4���
ĳ£�

4�	27)–33) +���$EV>J_
�e��3��	1�GFb(IV)Ə<HA

d_Űx%¿Ė"��� NMR$F9ZE@d_02.Ũ�Ŕſcv ���3

��.ĳ£�4�	+���$Ĺz"Ÿ��% N-[G_\_W^b<G;b

ĹzĨ"´���-�TaU]Ġ$gh$��4	7�ö�3����R^D

_®%¡eï¢7¢� syn z��3��
ĳ£�43	PdCl2(MeCN)2 (1.5 ÑŴ

/Ti(IV))$ĕ��nòŷÕ�TiL73
2–%)*»�"Ē¶��Ti2L76(PdCl2)3

4–'�²

ê�4�	ĕ�ĪÕ%�³í$;^BYdÒà"03Ŏž!EV>J_���

�
��Ü
ŪŌ�3"�4�e$EV>J_'��ù����	1��$

Ti(IV)/Pd(II)@dDĄũ%q$;^BYd$Òà02.ö���3��
ĳ�4

�	ďĩ�(�ę����He �0& Hf $TaJbC?L_%�O]D:Z(II)

ƏR^D_®$ŵÆŰxÒà"0���´��yĲ¯CSJ��ę��3	�

$è�"02�ĉźĨ!ĄũzÒà
Ŭà�4���
ĳ�4�	�$

Ti2L76(PdCl2)3
4–Ąũ%���$Òà"���¿Ė�ŪŌ�3�-�Ŝō
ĊţĨ

Áñ��3	+�ķċ"Ã��.º½��2�ĸŀƁ¨ċh��3Ûŏ
!�

��	1ERaX]dJĄũz02.º½��	��2ã�$Áñ!� Ğ�

�3��
ĳ�4�	 

 

� Ti(IV)/Pd(II)@dD$Ąũ%�H2L6·HCl 	1¡ą$ïĎ�Ŝō��

Ti2L66(PdCl2)3
4–$�Ńó Xń¥ä"0��ðĬ"č½�4� (© 4-4)	 

© 4-4. ŃóĄũ, (a) �Ɔ, (b) gƆ, Ã<G;b%īĤ 

 

� ŃóĄũ02�<HAd_ů�%��Űx$GFb(IV)kÚ"Ń ��n�$

R^D_ů�%�o�"J]bExŇ�kÚ$O]D:Z(II)"Űx��Űx·

$ůxŮåĨ!Űx
ı¾"Ŭà�4��3��
ıŚ�4�	Ti2L66(PdCl2)3
4–
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%��Űx$GFb(IV)kÚ"śş�4�#�4�fœĀĄũ7�2�n�$G

Fb�·ŷ$šſ% 15.0 Å��3	+��f�$O]D:Z�·$�$n�·

ŷ$šſ%�5.64, 5,64, 7.57 Å��2�Ë¬��� 6.28 Å��3�č½�4�	

O]D:Z(II)kÚ$°ŀ�·$ĝï%@dD�ů"xŇ���ůķĐ7���

���	 

 

� ¡ą"�ħŵ(II)7{Ģ�� Ti(IV)/Pt(II)$³�ŵÆľĄũz$Òà7Ŝā��	

O]D:Z (II)$¯ �¡ą"�TaV]ĠŰx TiL73
2–"Ã�¿Ė"�

PtCl2(MeCN)2 ��Ü��3��"0��ĩĨ��3Ąũz$Ŝō7ř,�
�

�e$EV>J_7j�3��%!	��	+���$�Ü"Ÿ����Ü7

50 °C"�Ĝ��Ō��¯ "���.¡ą$Ńþ7j��	ħŵ(II)kÚ%O]

D:Z(II)�Ċţ��02ŇêiđÝ��3�-�ĩĨ��3 trans-$,$Űx

ąÎ�Ń ��3��
§ƀ��3��
lÞ�43 (Ļfĺ$ PtCl2(H2L2)2Ą

ũ$ cis-�0& trans-$Űx"02lÞ�43)	tg$Ńþ"02�ħŵ(II)7

{Ģ�� Ti(IV)/Pt(II)$³�ŵÆľĄũz%gŖâĎ7Ģ��¯ "%Ŭà�3

��%��!	��	  
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Ļfļ� ĀĠ�·7łģ��³�ŵÆľĄũz$ĄĽ 

 

� Ļnļ"�Ŧ(�³�ŵÆľĄũz$ÒàáĤ�% Ti(IV)/Pt(II)@dD%×1

4!	��	����Ļfĺ"�Ŝō��ĀĠŰx· trans-PtCl2(H2L6)2�0&

trans-PtCl2(H2L7)2 7Ģ��Ļnļ�%ŧ$�ÜƈÌ� Ti(IV)/Pt(II) @dDĄũ

$ĄĽ7ř,�	Ļnļ�¡ą"�ĘŔÝ7ňß� trans-PtCl2(H2L7)27Ģ��

TiO(acac)2�$�Ü7
1H NMR�ý"0��\MFd�� (© 4-5)	+���Ü

ĖÍ%Ļeļ"�Ŝō�� Ti2L33
4–Ąũ$ĄĽ�×�ĮŐ"02 50 °C���	 

 

© 4-5. 1H NMR �ý(500 MHz, rt, DMF–d7), (a) trans-PtCl2(H2L7)2, (b) (a)"

TiO(acac)2� N-[G_\_W^b7ĕ�Õ, (c) (b)7 50 °C"� 12òŷ�ĜÕ 

 

� N-[G_\_W^b$¸«hDMF–d7k 50 °C��Ĝ��Õ trans-PtCl2(H2L7)2

%½ŴĨ" Ti2L76(PtCl2)3
4–'�²ê�4�	TiO(acac)2� N-[G_\_W^b7

ĕ���ÕEV>J_%;^BYdÒà"02Ŏž!EV>J_7ĳ��
�

�Ü
ŪŌ�3"�4�Ti2L33
4–Ąũ�¡ą"Űx·$LSF`bƌĂg$Ta

JbC?L_$ƍĲ¯CSJŐ14�	Űx·$R^D_ůx$TaJbC?

L_ He �0& Hf % Ti2L76(PdCl2)3Ąũ$¯ �¡ą"yĲ¯CSJ
Ő14�
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Ti2L76(PtCl2)3
4–Ąũ$Òà
ĳ£�4�	tg$ 1H NMR"03ŔýŃþ	1�

Ti2L76(PtCl2)3
4–Ąũ$ĄĽ
 50 °C$úuh�Ŭà�4���
ĳ£�4�	 

 

� +��Ti2L66(PtCl2)3
4–Ąũ"Ÿ��.¡ą"Ŝō7Ō��	Ti2L66(PtCl2)3

4–$

�Ńó X ńĄũ�ý"02�Ti(IV)/Pt(II)@dDĄũz$Ĉı!Ąũ.ð1	"

!�� (© 4-6)	 

 

© 4-6. ŃóĄũ, (a) �Ɔ, (b) gƆ, (c) Ǝĭ© (Ş�ƃ$ķŷ�±\I_�D

[G_8b\M:Z<G;b7ĳ�) 

 

� ŃóĄũ02�Ti(IV)/Pd(II)@dD�¡ą"�#�4�fœĀĄũ
Ńó�"

ŒÂ�4�	Ti(IV)ƏTi(IV)šſ� Pt(II)ƏPt(II)šſ$Ë¬%�4�4 14.8 Å�

6.83 Å��2��$@dD�.�ůķĐ% Ti(IV)/Pd(II)@dD�¡ą"°ŀ�·

$e���ſ�4���	�$Ńó�%�D[G_8b\M:Z<G;b7<

:bFd<G;b����2Ñ�3��
���°ŀ�·"0���ſ�4�

n�$�ſ�4��ůķĐ$�4�4
��e$D[G_8b\M:Z<G;

b"0���ö�4��3��
ıŚ�4�	�$��"02�Ŝō��

Ti(IV)/Pt(II)@dD%8M;bÝ@dD$�·ŚŝąÎ7ĳ���
÷Ô�43 

(© 4-6, c))	�$ŔýŃþ"02�ŵÆŰx$ƈÌ7²���3����

Ti(IV)/Pd(II)�0& Ti(IV)/Pt(II)$³�ŵÆľĄũz7¡�Űx·	1Ŝō��

3��
ĳ�4�+��$Ąũ%Ɖw���3��
ıŚ�4�	  
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� �$âĎ7Ģ�� Ti(IV)/Pd(II)$³�ŵÆľĄũz$Òà7Ŝā��	ħŵ(II)

7Ģ��¯ �¡ą$úu7Ģ��Ŝō7Ō����5�Ąũ$�ù%Ő14

!	��	�4%�O]D:Z(II)Ŷz%�Ĝ"Ã��º½Ý
i����2�

�$�- 50 °C�$�Ü�%O]D:Z(II)ƏŵÆŰx
Ŕſ��Ąũz$�ù

"%ŋ1!	����
ň�143	�+2��$âĎ7Ģ��ĄũzÒà%�

Űx·$Ĝº½Ý
ųŏ��3��
ĳ£�4�	  
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Ļ¤ļ� ³�ŵÆľĄũzĄĽ$+�- 

 

� øĺ$³�ŵÆľ�·@dD$Ŝō7�Î 4-2$0�"ŏĿ��	 

 

Î 4-2 

 

 

� _dJ A $¯ �Űx·�Ɗz$[J=C[G_®7Ź���Õ�¿Ė�<

HAd_ůx�GFb(IV)7Űx��µüĠŰx·7Ŝō�3	�$ÕR^D_

®�O]D:Z(II)7Űx��3����¿Ė�ŊÈŁŅ�Ĩ" Ti2L6(PdCl2)3
4–

Ąũ7ĄĽ��3	�	��O]D:Z(II)7ħŵ(II)'�²ô���¯ "%�

Ti2L6(PtCl2)3
4–Ąũ%ħŵ(II)ƏR^D_®$Űx"�
3 cis-� trans-$�Ø


§ƀ��3�-�ĄĽ�4!	��	  
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� eï�_dJ B$¯ ��"R^D_®�ħŵ(II)�Űx��3����ĀĠ

Űx·�Ɗz7Ŝō�3	ĀĠŰx·�Ɗz$[J=C[G_®7Ź���Õ�

50 °C�<HAd_ůx�GFb(IV)�Űx�� Ti2L6(PtCl2)3
4–Ąũ7ĄĽ��3	

�	��ħŵ(II)7O]D:Z(II)'�²ô���¯ "%�Ti2L6(PdCl2)3
4–Ąũ%

�Ĝ"03O]D:Z(II)ƏR^D_®$Űx
Ŕſ��ĩĨ$Ąũz%ĄĽ�

4!	��	�$ Ti2L6(MCl2)3
4–Ąũ$ĄĽ% HSAB �"Ö��O]D:Z(II)

�ħŵ(II)%R^D_®��GFb(IV)%<HAd_ůx�Űx��+���Ü

ĖÍ%O]D:Z(II)�ħŵ(II)$ŇêđÝ"02¿Ė��Ĝ$Ůå
Ûŏ�!

3	 

 

� �$ūĵ7ŗð�3�-Űx·�Ɗz$[J=C[G_®7Ź���Õ�

Ti2L6(MCl2)3
4–Ąũ"Ûŏ! TiO(acac)2� PdCl2(MeCN)2+�% PtCl2(MeCN)27¡

ò"Ĕ ��Ü���	�$Ńþ�O]D:Z(II)�ħŵ(II) �17Ģ��¯ 

"���. Ti2L6(MCl2)3
4–Ąũ'$�ù%Ő14!	��	�$Ńþ	1�

Ti2L6(PtCl2)3
4–Ąũ$ĄĽ"%�ĀĠ/µüĠ$Ąũŏŀ7�3ĵÍ$m�"Ò

à������
Ûŏ��	��	 



 

 

 

 

 

 

 

 

 

 

 

 

 

ü`û� Ą¹  
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� Æò÷� ��ùĀĐĀæ-sè��ÒĢdÒþ�Į�*ò÷-Ď��	�

ùĀĐĀæ-ħb��è�*���')�Ò³đĀ��*r�-ÙĞîñ��

³ĂĜ�Ęď��*	��ÒĢd�ă�Ó¨�'!��ª³¶Ĳ�����ò

÷-Ď��\���_jĩ�ÿĶ×ÒĢdÒþÚ�Ĭì-Ď��	 

 

� ü_û� �Ķ×ÒĢdÒþ�¯đ��ö�ùĀĐĀæħb�-Ęď��	

Ęď��ħb�� �2?4WRĦb-�l��	�+�')�2?4WRĦ

b�ùĀ|��_ýµ�ÒĢd-¸©��*��
�Ċ��*	"��$�3

DQV-\ĵÏ���ħb�-Ęď��	��ħb� ı£�ñ�Øį�Ęď

qÉ�	×��¬É"���Ó�\ĵÏ�8FAT37BH<SV-Å�*ħ

b�-Ęď��	iī�áĔ±�ć¼��GQ8R�-Å����èġ�¤-

¥�*���³w��	 

 

� 5-1. Ęď���ùĀĐĀæ�ħb� 

 

� üYû� �ü_û��Ęď��ħb�-è��9GTLPW@ÒĢd�Ę

ď-Ď��	��ħb� 9GTLPW@ă�-ª³��*��
_Ĩdª³

�')r	)���«�Ķ×ÒĢd�Òþ���Åè��*��
 1H NMRr

Ë� ESI-(–)-MS rË�')ô��+�	3DQVĵÏ-Å�*ħb�-è��

ÒĢdÒþ� �ª³�+*9GTLPW@ă�ĭ
ğ»��ÒĢd�~Ç�

 Č(�	��	�	��9KW6Wr�-�(�Ýx�*���')�}°

�ģĎ
Ē(+õ¦ú��ÒĢ-Å�*ÒĢ-ª³����
ô��+�	�

�ðĒ�')�³r¾��x
ÒĢdª³��
*�ĳ��*��
r���

$�×�GQ8R�-Å�*ħb�-è�ÒĢdª³-Ė#�	��ħb�-

EP80O(II)�'!íĩ(II)�ħb��*���')�Îå�_ħb�'!�Ê

å��ħbĪd-e)r
*��
�Ċ��)��+(�ħb�%Ķ×ÒĢd

�Òþ���Åè��*��
ô�+�	"���+(�Īd���� {ă

Â
­(+��)������ÒĢ-gº�*��
ô�+�	�(���+
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(�ħb��8FAT37BH<SVķGQ8Rĭ�JV:Væ-X��l�

�ħb�����%Ęď��	�+�')�ª³�+*pĦø�-')���

����«�r�ėę�¤-¥��*��
ô��+�	GQ8R�-�l�

�ħb�-è��ÒĢdª³ �9GTLPW@ÒĢd-ª³�*İ�Þ§


Zzr�����$��m�ÒĢd ~Ç��	��	�	���+(�ħb

�_r�-]$ĩ��ħb���Īd-^u�Ęď��Nanocycle��Ó�Y³

rÿ��*����ÒĢ�~Ç
Ē(+�	è�*ĩ���� �9GTLP

W@ă�
Ås�ĉ�(+*ĶÞ�}°Èa�%ÒĢ
 +���ć¼Û±�

c�íĩ(II)
Ä%ĥ���*��
ô��+�	�����ÒĢd�~Ç v

ç³ä��*1Q5NW�áĔ±
�ĳ��*��
ô�+�	�ħb���

Êå�ÒĢ	(�9GTLPW@ă�ª³�'*	���Ęď����%Ðĕ

-Ď��	�����ħb��ÒĢë±y��ĳ-ĉ����%'��$�Ù

ĞîĶÞ��}°
�Ċ��*	GQ8R�-Å�*ħb�-è��}°-Ď

����,�ÒĢd�~Ç
Ē(+�	 

 
� 5-2. NanocycleÒĢÒþ�Ô¨� 

 

�(��8FAT37BH<SVķGQ8Rĭ�JV:Væ-Xh�l��ħ

b�-è��}°-Ď�����')��(�pĦø�-¸©��9GTLP

W@ÒĢd����%ª³
óė�+�	¬É"�� Nanocycle& Nanocage'

)%Ã����pĦø�-Å���)�Ã�³r¾-�&���')Ķ§�ċ
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¢āĆy}°-Ĥ³����-ô��*	�ùĀĐĀæ��ħb�����/

;3DQVĵÏ-37QSVÌÕ��ħb�����%����	¬É�

Nanocycle �f�.C1V±��*
���ħb�-è��9GTLPW@Ò

Ģd /;3DQVĵÏp�ùĀ|�
IT@Vy�+*����[±�

Nanocycle��*	����?VISW@�³���[±�r�-o���}°

-Ď�����?VISW@-Ýx�����')%~Ç
Ē(+�	�	�

�
(�ĵÏ
Íĝ��$��m�ÒĢ�~Ç� Č(�	��	 

 

� ü�û� �9GTLPW@� Twin Bowl ÒĢ-¸©�*�$�')Ķħb

¾-%�ĩ�-è��ÒĢd��×jy-Ď��	9GTLPW@-=<V(IV)

�'*nħbĪdÒĢ�ć�¼�*���')�ª³�+*ÒĢd
Y×jî

�	��ÒĢd����	ü_û�'!üYû��Ęď���ùĀĐĀæ�ħ

b�-è��Ti(IV)/Pd(II)�'! Ti(IV)/Pt(II)��jĩ�-è��	��r���

��Ęď-Ď����,�ĩ����EP80O(II)-è��Ęď-Ď�����

�Þ��UVM>@�Ęď
Ĥ³�+�	ħbă�ª³�Ĳê-k�=<V(IV)

ķ2?4WRĦb��*����=<V(IV)���2?4WRħb�-Y�%�

nħb��Īd-ª³�����«EP80O(II)ķGQ8R�ă�-ª³�*

���'��Ĥ³�+�	­(+�	��ÒĢ ����)���údÒĢ 

{ăÂ X ą�·�'��½º�+�	9GTLPW@ªÒĢd�ÙĞ��ħb

���³Øį¾
����"�ÒĢdª³Á�ĶÞ-¯đ������	(�

Ã�*ÖĊ±�Ċ���l
�Ċ��*�ĉ�(+*	XÀĩ����íĩ(II)

-è��Ęď-Ď������Ó�¶Ú� Ęď
Ĥ³�+�	��	�+ �

íĩ(II)�ć¼ZÛ±�±Ě�'*%���)�ÒĢd-~Ç��*� ħb�

Ĳê-Ġ��*¯đ
���	k�íĩ(II)ķGQ8R�-}°���ïąħb

��Īd-ª³�����«=<V(IV)�2?4WRĦb-}°��*���'

��ÒĢd�Òþ
Ĥ³�+�	��ÒĢ�Į��%{ăÂ X ąÒĢĔË�'

)��ÒĢ ½º�+�	"����}°� xã
¯đ��)�ÒĢd
ã

î�����*��
ô�+�	�+(� Ti(IV)/Pd(II)�'! Ti(IV)/Pt(II)�	�

�ÒĢ �ħb��_öĴ�ĩ�à��*Ėč-�Á�}°������ ē

ß�+�	��	����	(	��ÒĢdª³-Ď����Îå&�Êå�

ÒĢđĀ-^u�Ęď��è�*¯đ
�*�ĉ�(+�	ĩ��ć¼Û±�

¡�')�íĩ(II)ÌÕ�Îåħb�-è���� xã�=<VÌÕ��Êå
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�ħb�-k�Ęď���� ıxã�}°Èa
¯đ��*�ô��+�	 

 

� 5-3. Ti(IV)/Pd(II)�'! Ti(IV)/Pt(II)�	��ÒĢÒþ�Ñé� 

 

� ��Ó�ĩ�ķħb���
*ħb�Ĳ¦&xã�Åâ�'*ÒĢd�Òþ

t® �¿��r�ÒĢd-Òþ�*İ�%°è
�Ċ��)�Æò÷��


*ÒĢÒþ´é ěr�y�îÒĢdÒþ����ı£�²ĈÜ��ĉ�(+

*	 



 

 

 

 

 

 

 

 

 

 

 

 

 

�ĦĢ  
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À�t½�g_� ��ā��	 

� NMR7N0?X��Varian UNITY INOVA 500 (1H� 500 MHz�13C� 126 MHz)

�Ö���	 1H NMR�2Q.X5J?��ėØ�a�=?VS;X5V[&

�×��� δ ppm�Ĉď��	13C������Äé0ZZOXR (δ 77.0ppm)

&pĔ�×���iå��	 1H� � 13C NMR7N0?X��à�·Ĉ��

�Ğ"�25 °C �� CDCl3 Ø�a�Ö���	 IR 7N0?X��JASCO 

FT/IR-4200�Ö���	 JEOL JMS-T100LP�� LRMS� � HRMS&Ö��

�	 ÷¹� Xø�«èl��SPring-8 (o£)� BL38B17=\5U[���«

ć�ÊĚ 0.8 Å�5[0Z?Z[²�ø&å��Dectris PILATUS3 6ME)KW

<@m�ćµ¾s�&å������ Rigaku XtaLAB PRO�� CuKα²�ø&

å��Ö���	 

 

10�ĉĂ 34) 

 

� �¨���ĕĖ�9 (0.38 mL, 3.0 mmol)&w��	ÇÆÎ����HNO3 (0.37 mL, 

3.5 mmol)&Ù_��¤�ÇÆÎ	!�"s� 16¸Ĝ±­���	Æ&w���

¨&kÃ���ĕĖ,;X�¬s�Æ�ĥ��yA?W*RÆØÐ��ËÍ��

íĖA?W*R&å��üÆ��	bÞv&Úu¤�Ø�é~&ā��5W.

3X.VR0ZP?1VJ(\ (L/4[/ĕĖ,;X = 5/1) ��óĂ��	

10 : 538 mg, 98%, ħÿ�h 

 

11�ĉĂ 34) 

 

� �¨��� 10 (1.71 g, 9.4 mmol)�Pd/C (129 mg, 0.94 mmol)&w�ñõù°��

=?VG@ZJV[ (18.7 mL)&w���Č&Øą���	�¨��&Ðhñõ

Î����¨ô&r÷���¤�Æõù°&ā��ÐhñõÎ&�"�� 24¸

Ĝ±­��	�¨ô&ą²��8V)?&å�� Pd/C&Úu¤�Ø�é~&ā

��	11 : 1.44 g, 99%, Ñčÿ�h 
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12�ĉĂ 34) 

 

� �¨��� 11 (76.6 mg, 0.5 mmol)&w�ñõù°��60ZZS:[ (1.5 mL)

&w�Øą���	�¨��&ÇÆÎ����'0ZY)[ (0.1 mL, 1.5 mmol)

&Ù_¤�ÇÎ&�"�� 1 ¸Ĝ±­��	�¨öc¤�Ø�é~&ā��5

W.3X.VR0ZP?1VJ(\ (L/4[/ĕĖ,;X = 1/1)�¤ GPC 

(CHCl3) ��óĂ��	12 : 92 mg, 98%, êÿ�h 

 

13�ĉĂ 34) 

 

� �¨��� 11 (153.2 mg, 1.0 mmol)&w�?WJX-Z,:D\X (1.0 mL)�

Øą���	K;X'X>G@ (0.14 mL, 1.5 mmol)�,;XHBX,\=X 

(0.29 mL, 3.0 mmol)&w�� 2¸Ĝ±­��	�¨öc¤�Ø�é~&ā��	

�¨��&ñõù°��'8?B?WX (1.0 mL)&w���Č&Øą���Ç

ÆÎ�Ï��	12 M�Ė (0.5 mL, 3.0 mmol)&Ù_¤�ÇÎ&�"���Ėõù

°&ā��Õ� 16¸Ĝ±­���	ĥ�ÛĖÆõA?W*RÆØÐ��¨&k

Ã���0ZZOXR�¬s�ĥ�ÛĖÆõA?W*RÆØÐ�ĥ��yA?

W*RÆØÐ��ËÍ�íĖP1C5*R&å��üÆ��	bÞv&Úu¤�

Ø�é~&ā��5W.3X.VR0ZP?1VJ(\ (L/4[/ĕĖ,;X 

= 1/1)�¤ GPC (CHCl3) ��óĂ��	13 : 88 mg, 38%, êÿ�h 

 

H2L4·HBr� � H2L5·HBrĉĂ 

 

� �¨��� 12 (5.0 mg, 21.6 µmol)&w�ñõù°��60ZZS:[ (0.2 mL)

&w�Øą���	ÇÆÎ�Ï��]ýyO*õ (33 µL, 86.4 µmol)&Ù_¤�

ÇÆÎ&�"�� 5 ¸Ĝ±­���	�¨ô&ě²��S:D\X&w���
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¨&kÃ���Ø�é~&ā��	äªß�����Â��¨�å��	

H2L5·HBr�ĝ����¿�ĉĂ��	 

 

15�ĉĂ 35) 

 

� �¨��� 14 (3.20 g, 20 mmol)�ÛĖ.W*R (27.6 g, 200 mmol)&w�ñõ

ù°��N,N-6S;XOXR'Q@ (40 mL)� �0ZZS;XS;X,\=X 

(3.8 mL, 50 mmol)&w��	80 °C�� 16¸ĜwÝ±­��¤�ĥ��y'[T

B*RÆØÐ&w���¨&kÃ���	ĕĖ,;X��¬s�Æ�ĥ��y

A?W*RÆØÐ��ËÍ�íĖA?W*R��üÆ��	bÞv&ÚĒ¤�

Ø�é~&ā��5W.3X.VR0ZP?1VJ(\(L/4[/ĕĖ,;X = 

5/1)��óĂ��	15 : 2.72 g, 55%, ÜÿÉá 

 

16�ĉĂ 

 

� �¨��� 15 (1.52 g, 6.1 mmol)&n$ñõù°��=?VGZ@JV[ (12 

mL)&w�Øą���	�¨��&@V)')7/S:D\XÎ�Ï��n–K;

XW;*R (7.4 mL, 7.3 mmol)&Ù_��¤�ÇÆÎ�Ï� 1¸Ĝ±­��	O

*Ė?WS;X (0.9 mL, 8.0 mmol)&Ù_¤�ÇÆÎ&�"���16¸Ĝ±­�

�	�¨ô&ą²��Ø�é~&ā��	�¨���FV-0;XM[6XK

ZQ@ (2.1 mg, 7.4 mmol)�PdCl2(dppf)·CH2Cl2 (148 mg, 0.2 mmol)&w�ñõù°

��=?VGZ@JV[ (12 mL)&w�Øą���	2 M�ÛĖA?W*RÆØ

Ð  (6.2 mL)&w��¤�70 °C�� 16¸ĜwÝ±­��	ĥ��y'[TB*

RÆØÐ��¨&kÃ���ĕĖ,;X�¬s�ĥ�ÛĖÆõA?W*RÆØ

Ð�Æ�ĥ��yA?W*RÆØÐ��ËÍ�íĖA?W*R��üÆ��	

bÞv&ÚĒ¤�Ø�é~&ā��5W.3X.VR0ZP?1VJ(\(L/

4[/ĕĖ,;X = 5/1)��óĂ��	16 : 1.51 g, 55%, ÜÿÉá; 1H NMR 

(CDCl3, 500 MHz); δ (ppm) 7.82 (1H, d, J = 8.5 Hz), 7.71 (1H, d, J = 8.0 Hz), 7.43 (1H, 
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s), 7.35 (1H, t, J = 7.0 Hz), 7.29 (1H, t, J = 6.5 Hz), 7.08 (2H, d, J = 8.0 Hz), 7.01 (2H, 

d, J = 8.0 Hz), 3.36 (2H, s), 5.15 (2H, s), 4.53 (2H, s), 3.56 (3H, s), 3.53 (3H, s), 2.51 

(2H, t, J = 7.5 Hz), 1.57-1.29 (2H, m), 1.29-1.24 (10H, m), 0.86 (3H, t, J = 7.0 Hz). 

 

17�ĉĂ 36) 

 

 

� �¨��� 14 (1.6 g, 10 mmol)�ÛĖ.W*R  (13.8 g, 100 mmol)&w�ñõ

ù°��N,N-6S;XOXR'Q@ (20 mL)&w��	ýy'WX  (0.94 mL, 11 

mmol)&Ù_��80 °C� 16¸ĜwÝ±­��	�¨ô&ą²��8V)?&å

��ÛĖ.W*R&Úu¤�Ø�é~&ā��	�¨���q� N,N-6S;X
OXR'Q@&w��150 °C� 24¸ĜwÝ±­��	ĕĖ,;X�¬s��Æ�

ĥ��y'[TB*RÆØÐ��ËÍ��íĖA?W*R�üÆ��	bÞv

&ÚĒ¤�Ø�é~&ā��5W.3X.VR0ZP?1VJ(\(L/4[/

ĕĖ,;X = 20/1)��óĂ��	17 : 721 mg, 36%, êÿ�h 

 

18�ĉĂ 37) 

 

� �¨��� 17 (1.1 g, 5.4 mmol)�Pd/C (82.0 mg)&w�ñõù°��=?VG@

ZJV[ (11 mL)&w���Č&Øą���	�¨��&ÐhñõÎ����¨

ô&r÷���¤�Æõù°&ā��ÐhñõÎ&�"�� 18 ¸Ĝ±­��	

�¨ô&ą²��8V)?&å�� Pd/C&Úu¤�Ø�é~&ā��	18 : 936 

mg, 85%, êÿ�h 
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19�ĉĂ 37) 

 

� �¨��� 18 (826 mg, 0.41 mmol)�ÛĖ.W*R (5.64 g, 40.8 mmol)&w�ñ

õù°��N,N-6S;XOXR'Q@ (41 mL)&w��	80 °C�� 16¸ĜwÝ

±­��¤�ĥ��y'[TB*RÆØÐ&w���¨&kÃ���	ĕĖ,

;X��¬s�Æ�ĥ��yA?W*RÆØÐ��ËÍ�íĖA?W*R��

üÆ��	bÞv&ÚĒ¤�Ø�é~&ā��5W.3X.VR0ZP?1V

J(\(L/4[/ĕĖ,;X = 5/1)��óĂ��	19 : 852 mg, 72%, êÿ�h 

 

20, 21, 22�ĉĂ 37) 

 

� �¨��� 15 (718 mg, 2.47 mmol)&n$ñõù°��=?VGZ@JV[ 

(5.0 mL)&w�Øą���	�¨��&@V)')7/S:D\XÎ�Ï��n–

K;XW;*R(1.9 mL, 3.0 mmol)&Ù_��¤�ÇÆÎ�Ï� 1¸Ĝ±­��	

O*Ė?WS;X (0.36 mL, 3.21 mmol)&Ù_¤�ÇÆÎ&�"���16¸Ĝ±

­��	�¨ô&ą²��Ø�é~&ā��	�¨��� 4-KZTIW6[�

Ė� (721 mg, 3.71 mmol)�PdCl2(dppf)·CH2Cl2 (102 mg, 0.12 mmol)&w�ñõù

°��=?VGZ@JV[ (5.0 mL)&w�Øą���	2 M�ÛĖA?W*R

ÆØÐ (5.0 mL)&w��¤�70 °C�� 24¸ĜwÝ±­��	ĥ��y'[T

B*RÆØÐ��¨&kÃ���ĕĖ,;X�¬s�ĥ�ÛĖÆõA?W*R

ÆØÐ�Æ�ĥ��yA?W*RÆØÐ��ËÍ�íĖA?W*R��üÆ�

�	bÞv&ÚĒ¤�Ø�é~&ā��5W.3X.VR0ZP?1VJ(\(L

/4[/ĕĖ,;X = 5/1)��óĂ��	20 : 612 mg, 75%, êÿ�h, 21 : 72%, 

êÿ�h, 22 : 71%, êÿ�h; 1H NMR (CDCl3, 500 MHz); δ (ppm) 1H NMR 

(CDCl3, 500 MHz); δ (ppm) 9.05 (4H, dd, J = 1.5, 5.5 Hz), 7.94 (2H, d, J = 9.0 Hz), 



 72 

7.49 (4H, dd, J = 1.5, 5.5 Hz), 7.47 (2H, dd, J = 1.5, 8. 5 Hz), 7.40 (2H, t, J =7.0 Hz), 

7.36 (2H, t, J = 6.5 Hz), 7.10 (4H, d, J = 8.0 Hz), 7.06 (4H, d, J = 8.0 Hz), 5.15 (4H, s), 

5.01 (4H, s), 4.58 (4H, s), 3.52 (6H, s), 2.94 (6H, s), 2.54 (4H, t, J = 7.5 Hz), 1.57-1.55 

(4H, m), 1.31-1.25 (20H, m), 0.87 (6H, t, J = 7.0 Hz). 

 

H2L6·HCl, H2L7·HCl, H2L8·HCl�ĉĂ 37) 

 
� �¨��� 20 (5.0 mg, 15.3 µmol)&w��=?VG@ZJV[ (0.1 mL)�S:

D\X (0.1 mL)&w��Øą���	�yÆõÆØÐ(13 µL, 153 µmol)&Ù_¤�

50 °C�� 16¸ĜwÝ±­��	�¨ô&ě²��Ø�é~&ā��	äªß

�����Â��¨�å��	 

 

23, 24�ĉĂ 37) 

 
� �¨��� 15 (248.3 mg, 1.0 mmol)&n$ñõù°��=?VGZ@JV[ 

(2.0 mL)&w�Øą���	�¨��&@V)')7/S:D\XÎ�Ï��n–

K;XW;*R &Ù(0.73 mL, 1.2 mmol))_��¤�ÇÆÎ�Ï� 1¸Ĝ±­�

�	O*Ė?WS;X (0.15 mL, 1.3 mmol)&Ù_¤�ÇÆÎ&�"���16¸

Ĝ±­��	�¨ô&ą²��Ø�é~&ā��	�¨��� 4-(p-KZTJ+

BX)IW6[�Ė� (351.2 mg, 1.5 mmol)�PdCl2(dppf)·CH2Cl2 (36.4 mg, 45 µmol)
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&w�ñõù°��=?VGZ@JV[ (2.0 mL)&w�Øą���	2 M�Û

ĖA?W*RÆØÐ (1.0 mL)&w��¤�70 °C�� 24¸ĜwÝ±­��	ĥ

��y'[TB*RÆØÐ��¨&kÃ���ĕĖ,;X�¬s�ĥ�ÛĖÆ

õA?W*RÆØÐ�Æ�ĥ��yA?W*RÆØÐ��ËÍ�íĖA?W*

R��üÆ��	bÞv&ÚĒ¤�Ø�é~&ā��5W.3X.VR0ZP

?1VJ(\(L/4[/ĕĖ,;X = 20/1)��óĂ��	23 : 301 mg, 75%, ê

ÿ�h; 1H NMR (CDCl3, 500 MHz); δ (ppm) 8.71 (2H, d, J = 5.5 Hz), 7.79 (1H, d, J = 

8.5 Hz), 7.78 (2H, J = 9.5 Hz), 7.61 (2H, d, J = 6.0 Hz), 7.57 (2H, d, J = 9.5 Hz), 7.56 

(1H, s), 7.51 (1H, d, J = 8.5 Hz), 7.41 (1H, t, J = 7.5 Hz), 7.28 (1H, t, J = 8.0 Hz), 5.40 

(2H, s), 4.96 (2H, s), 3.58 (3H, s), 3.00 (3H, s), 24 : 55%, êÿ�h; 1H NMR (CDCl3, 

500 MHz); δ (ppm) 8.71 (2H, d, J = 5.5 Hz), 7.93 (1H, d, J = 8.5 Hz), 7.80 (2H, d, J = 

8.0 Hz), 7.62-7.57 (5H, m), 7.36 (1H, t, J = 5.5 Hz), 7.28 (1H, t, J = 7.0 Hz), 7.14 (2H, 

d, J = 7.5 Hz), 7.06 (2H, d, J = 7.5 Hz), 5.20 (2H, s), 4.95 (2H, s), 4.60 (2H, s), 3.52 

(3H, s), 2.96 (3H, s), 2.54 (2H, t, J = 8.5 Hz), 1.60-1.55 (2H, m), 1.28-1.25 (10H, m), 

0.87 (3H, t, J = 7.0 Hz). 

 

H2L9·HCl, H2L10·HCl�ĉĂ 

 
� �¨��� 23 (5.0 mg, 12.4 µmol)&w��=?VG@ZJV[ (0.1 mL)�S:

D\X (0.1 mL)&w��Øą���	�yÆõÆØÐ (11 µL, 124 µmol)&Ù_

¤�50 °C�� 16¸ĜwÝ±­��	�¨ô&ě²��Ø�é~&ā��	ä

ªß�����Â��¨�å��	 
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trans-PtCl2202, trans-PtCl2212�ĉĂ
37) 

 

� �¨��� 20 (50.2 mg, 0.15 mmol)�=?V0ZZêĘĖ.W*R (31.1 mg, 

75 µmol)&w��N,N-6S;XOXR'Q@ (0.7 mL)�Æ (0.7 mL)�Øą���	

80 °C�� 23¸ĜwÝ±­&ā��	�¨ô&ą²��8V)?&å���y

.W*R&Úu¤�Ø�é~&ā��	�¨ß&5W.3X.VR0ZP?1

VJ(\ (0ZZOXR)��óĂ��	trans-PtCl2202 : 45.3 mg, 33%, êÿ�h, 

trans-PtCl2212 : 33%, êÿ�h 

 

trans-PdCl2202, trans-PdCl2212�ĉĂ
37) 

 

� �¨��� 20 (50.4 mg, 0.16 mmol)�PdCl2(PhCN)2 (30.6 mg, 80 µmol)&w��

0ZZOXR (1.6 mL)�Øą���	50 °C� 5twÝ±­��¤�6,;X,

\=X�qÈÅ�êÿ�h&¥�	�h&ē¦tğ�����Ô�bÞ��	

trans-PdCl2202 : 58 mg, 88%, êÿ�h, trans-PdCl2212 : 92%, êÿ�h 
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36�ĉĂ 

 

� �¨��&ñõù°� 35 (1.43 mL, 10.0 mmol)�60ZZS:[ (20 mL)&w

��	�¨��&ÇÆÎ�Ï�]ýyW[ (1.1 mL, 11.26 mmol)&Ù_¤�ÇÆ

Î&�"�� 5 ¸Ĝ±­��	S:D\X&w���¨&kÃ���0ZZO

XR�¬s�ĥ�eíĖA?W*RÆØÐ�Æ�ĥ�Ĥ�Æ��ËÍ�íĖA

?W*R�üÆ��	bÞv&ÚĒ¤�Ø�é~&ā��5W.3X.VR0

ZP?1VJ(\(L/4[/ĕĖ,;X = 5/1)��óĂ��	36 : 825.1 mg, 36%, 

êÿ�h; 1H NMR (CDCl3, 500 MHz); δ (ppm) 6.96 (1H, dd, J = 2.0 and 8.0 Hz), 

6.92 (1H, d, J = 2.0 Hz) 6.81 (1H, d, J = 8.0 Hz), 4.51 (2H, s), 3.90 (3H, s), 3.88 (3H, 

s). 

 

38�ĉĂ 

 

� �¨��� 37 (1.64 g, 9.11 mmol)�ýy=?VK;X'[TB*R (672.3 mg, 

1.82 mmol)�FV?X,[7XOBXS;X)95'B@ (1.78 g, 9.11 mmol)&

w��ñõù°�60ZZS:[ (36 mL)�Øą���	�¨��&ÇÆÎ�Ï

��¤�ÆĖyA?W*RÆØÐ (36 mL)&w� 1¸Ĝ±­��	ÇÆÎ&�"

���6KZTFV/5Y[ (1.20 g, 4.55 mmol)&w� 24¸Ĝ±­��	Æ&

w���¨&kÃ���0ZZOXR�¬s�Æ�ĥ�Ĥ�Æ�ģ�ËÍ�í

ĖA?W*R�üÆ��	bÞv&Úu��Ø�&é~��¤Ô�bÞ��	

�¨���äªß�]�y'XQB*R (380.1 mg, 2.85 mmol)&w��ñõù°

�60ZZS:[ (71 mL)�Øą���24 ¸Ĝ±­��	ĥ�ÛĖÆõA?W

*RÆØÐ&w���¨&kÃ���0ZZOXR�¬s�ĥ�ÛĖÆõA?

W*RÆØÐ�Æ�ĥ��yA?W*RÆØÐ��ËÍ�íĖA?W*R�ü



 76 

Æ��	bÞv&Úu��Ø�&é~��¤Ô�bÞ��	óĂ�5W.3X

.VR0ZP?1VJ(\(L/4[/ĕĖ,;X = 3/1)�ā��	38 : 314.5 mg, 

16%,ħÿÉá;1H NMR (CDCl3, 500 MHz); δ (ppm) 9.00 (2H, s), 7.29 (2H, s), 7.27 

(4H, s), 7.16 (2H, s), 6.97 (2H, s) 4.25 (4H, s), 4.00 (6H, s), 3.99 (6H, s). 

 

H4L11·2HBr�ĉĂ 

 

� �¨��� 39 (5.0 mg, 10.4 µmol)&w�ñõù°��60ZZS:[ (0.1 mL)

&w�Øą���	ÇÆÎ�Ï��]ýyO*õ (32 µL, 83 µmol)&Ù_¤�Ç

ÆÎ&�"�� 5 ¸Ĝ±­��	�¨ô&ě²��S:D\X&w���¨&

kÃ���Ø�é~&ā��	äªß�����Â��¨�å��	 

 

Pd204·(NO3)2, Pd214·(NO3)2�ĉĂ 

 
� �¨��� 20 (50.0 mg, 0.15 mmol)�Pd(NO3)2 (9.2 mg, 40 µmol)&w��0ZZ

OXR (1.5 mL)�Øą���	80 °C� 16¸ĜwÝ±­��¤�6,;X,\

=X�qÈÅ�êÿ�h&¥�	�h&ē¦tğ�����Ô�bÞ��	

Pd204·(NO3)2 : 57.4 mg, quant.; 1H NMR (CDCl3, 500 MHz); δ (ppm) 9.90 (8H, d, J = 

7.0 Hz), 7.77 (4H, d, J = 8.0 Hz), 7.65 (8H, d, J = 5.0 Hz), 7.60 (4H, s), 7.42 (4H, t, J = 

8.0 Hz), 7.30 (4H, t, J = 8.0 Hz), 7.18 (4H, d, J = 9.0 Hz), 5.35 (8H, s), 4.92 (8H, s), 

3.54 (12H, s), 2.56 (12H, s), êÿ�h, Pd214·(NO3)2 : quant., êÿ�h; 1H NMR 

(CDCl3, 500 MHz); δ (ppm) 9.83 (8H, d, J = 6.5 Hz), 7.78 (4H, d, J = 5.0 Hz), 7.70 (8H, 
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d, J = 7.0 Hz), 7.61 (4H, s), 7.44 (4H, t, J = 7.5 Hz), 7.33 (4H, t, J = 5.0 Hz), 7.21 (4H, 

d, J = 8.0 Hz), 5.36 (8H, s), 4.96 (8H, s), 3.55 (12H, s), 2.65 (12H, s). 

 

BL52·TMA�ĉĂ 

 

� �¨��� H2L5·HBr (20 mg, 70.4 µmol)�O*Ė (2.1 mg, 35.2 µmol)&w�ñ

õù°��N,N-6S;XOXR'Q@ (5.3 mL)�Øą���	150 °C�� 16¸

ĜwÝ±­��¤��¨ô&ą²��6,;X,\=X�qÈÅ���	=?

VS;X'[TB*RGZ@/5@ (2.8 mL, 0.7 mmol)&w��¤�ÈÅ&Ú�

��Ô�bÞ���	 

 

254–, 264–�ĉĂ 

 

� �¨��� H2L5·HBr (5.0 mg, 17.6 µmol)�2 (2.4 mg, 8.8 µmol)�O*Ė (1.1 mg, 

17.6 µmol)�?WJX-ZS:[7XO[Ėę (2.3 mg, 8.8 µmol)&w�ñõù°

��N,N-6S;XOXR'Q@ (1.3 mL)�Øą���	80 °C�� 24¸ĜwÝ

±­��¤��¨ô&ą²��6,;X,\=X�qÈÅ���	��¤�È

Å&Ú��Ô�bÞ���	 
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274–, 284–�ĉĂ 

 
� �¨��� H2L5·HBr (5.0 mg, 17.6 µmol)�2 (2.4 mg, 8.8 µmol)�5 (1.4 mg, 8.8 

µmol)�O*Ė (1.1 mg, 17.6 µmol)�?WJX-ZS:[7XO[Ėę (2.3 mg, 8.8 

µmol)&w�ñõù°��N,N-6S;XOXR'Q@ (1.3 mL)�Øą���	

80 °C�� 24¸ĜwÝ±­��¤��¨ô&ą²��6,;X,\=X�qÈ

Å���	��¤�ÈÅ&Ú��Ô�bÞ���	 

 

294–, 304–�ĉĂ 

 
� �¨���H2L7·HCl (5.0 mg, 15.8 µmol)�2 (2.1 mg, 7.9 µmol)�O*Ė (0.96 mg, 

15.8 µmol)�?WJX-ZS:[7XO[Ėę (2.0 mg, 7.9 µmol)&w�ñõù°

��N,N-6S;XOXR'Q@ (1.2 mL)�Øą���	80 °C (PdCl2(MeCN)2&
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å����� 150 °C)�� 24¸ĜwÝ±­��¤��¨ô&ą²��6,;X,

\=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�bÞ���	 

 

314–, 324–�ĉĂ 

 
� �¨��� trans-PdCl2(H2L7)2 (5.0 mg, 6.8 µmol)�2 (1.8 mg, 6.8 µmol)�O*Ė 

(0.8 mg, 13.6 µmol)&w�ñõù°��N,N-6S;XOXR'Q@ (0.5mL)�Øą

���	80 °C (PdCl2(MeCN)2&å����� 100 °C)�� 24¸ĜwÝ±­��

¤��¨ô&ą²��6,;X,\=X�qÈÅ���	��¤�ÈÅ&Ú�

�Ô�bÞ���	 

 

334–�ĉĂ 

 

� �¨��� trans-PtCl2(H2L8)2 (5.0 mg, 4.3 µmol)�2 (1.2 mg, 4.3 µmol)�O*Ė 

(0.5 mg, 8.6 µmol)&w�ñõù°��N,N-6S;XOXR'Q@� (0.35 mL)Ø

ą���	100 °C�� 24¸ĜwÝ±­��¤��¨ô&ą²��6,;X,\

=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�bÞ���	 
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344–�ĉĂ 

 

� �¨��� H4L11·2HBr (5.0 mg, 11.8 µmol)�2 (3.2 mg, 11.8 µmol)�O*Ė (1.4 

mg, 23.6 µmol)&w�ñõù°��N,N-6S;XOXR'Q@ (0.9 mL)�Øą�

��	100 °C�� 24¸ĜwÝ±­��¤��¨ô&ą²��6,;X,\=X

�qÈÅ���	=?VS;X'[TB*RGZ@/5@ (0.47 mL, 118 µmol)

&w��¤�ÈÅ&Ú���Ô�bÞ���	 
 
5@34�ĉĂ 

�

�¨��� H4L11·2HBr (5.0 mg, 11.8 µmol)�2 (3.2 mg, 11.8 µmol)�5 (0.9 mg, 5.9 

µmol)�O*Ė (1.4 mg, 23.6 µmol)&w�ñõù°��N,N-6S;XOXR'Q@ 

(0.9 mL)�Øą���	100 °C�� 24¸ĜwÝ±­��¤��¨ô&ą²��

6,;X,\=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�bÞ���	 
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384–�ĉĂ 

 

� �¨��� H2L8·HCl (5.0 mg, 10.5 µmol)�2 (1.4 mg, 5.3 µmol)�O*Ė (0.6 mg, 

10.5 µmol)�ìĖFV6*R (0.6 mg, 2.7 µmol)&w�ñõù°��N,N-6S;X

OXR'Q@ (0.8 mL)�Øą���	100 °C�� 24¸ĜwÝ±­��¤��¨

ô&ą²��6,;X,\=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�b

Þ���	 

 

394–�ĉĂ 

�   
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�¨��� H2L10·HCl (5.0 mg, 9.0 µmol)�2 (1.2 mg, 4.5 µmol)�O*Ė (0.55 mg, 

9.0 µmol)�ìĖFV6*R (0.5 mg, 2.3 µmol)&w�ñõù°��N,N-6S;XO

XR'Q@ (0.7 mL)�Øą���	100 °C�� 24¸ĜwÝ±­��¤��¨ô

&ą²��6,;X,\=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�bÞ

���	 

 

Ti2L3
4–�ĉĂ 37) 

 
� �¨��� H4L3 (3.54 mg, 7.5 µmol)&w��N,N-6S;XOXR'Q@–d7 

(0.75 mL)�Øą���	N-S;XTXOW[ (0.8 µL, 7.5 µmol)&w��50 °C�

12¸ĜwÝ��	 

 

Ti2L66(PdCl2)3
4–, Ti2L76(PdCl2)3

4–�ĉĂ 37) 

 

� �¨��� H2L6·HCl (14.9 mg, 54.4 mmol)&w��N,N-6S;XOXR'Q@ 

(4.2 mL)�Øą���	TiO(acac)2 (4.7 mg, 18.1 mmol)�N-S;XTXOW[ (12.1 

µL, 108.8 mmol)&w��12¸ĜĠù��	PdCl2(MeCN)2&Ów��q� 12¸Ĝ

Ġù��	6,;X,\=X�qÈÅ���	��¤�ÈÅ&Ú��Ô�bÞ

���	  
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Ti2L66(PtCl2)3
4–, Ti2L76(PtCl2)3

4–�ĉĂ 37) 

 

� �¨��� trans-PtCl2(H2L6)2 (7.6 mg, 10.3 µmol)&w��N,N-6S;XOXR

'Q@ (0.8 mL)�Øą���	N-S;XTXOW[ (2.3 µL, 20.6 µmol)&w��

50 °C� 12¸ĜwÝ��	 
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