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�×�¥�¾��!z!¸	º !º!ÿ"�!î�^�w��������!–!q!º!ð!ô!ÿ"�!î!³!Z"�"�!Ö�^�w����
����!–!q!º!ð!ô"�"�!Ö [1]!ž!Z!Œ!•�;����!s�„���¨�o!—�K�¸�Ž�N�ñ!z!¸�|!š�¬
ð�y
�����ü!–!•�Ö��!{�–�³!„!»!•!s!º�����m!–!ˆ![!„!¸!š!Z�H�0!–!ž���K���ü!–!•�Ö
��!±!„!»!“!“!q!¹!!ˆ![!†!z!†!Z!‚!»!¸!•����!ž�|�à�Ž!šf!š�K!€!™!s!Ž!°!Zf
�K�„!•!Ž!°!•�m
m!{�Ï�r!–!†!Ž![�¼�¹¥!–!ž!Z�ó	º!•���–F��!–f�K�„!•!Ž!°!•
�+�á��!•�p�»!{�Ï�r!–!q!¹!Z�ó	º!•�J�$�G!{�W!s�^ž!–!†!Ž![!Œ!•!Ž!°!Z!‚!»!
!–!ð!ô"�"�!Ö!š�Ù!†!•!žf�K�„!{�‹	º!„!»!•!s!º!±!•!•!Z�1�º!–!Z�Ë�¿�°�Ó!{�Í
�-!„!»!Ž!ð!ô!ÿ"�!î!š!“!s!•!ž!Zf�K�„!{!–!|!•!s!!Š!Â!–!†!Ž![ 

�Ã�÷���®!Ö"�"�!ý!ž!Z�o�/!š�Ï�†!†!Ž!ð!ô!ÿ"�!î!–!q!º!d"�!ç"�"��Ú�Û!Ý!Õ"�
!÷"�!û!Í!ñ"�"�"KMCPP "L!e!š�Ñ�¸!†!Z�úF��!–!•f�K�ñ!ð!ô!ÿ"�!î!•�ó	º!š
*
!®!Z�L!w!•!Z!Œ!•�L�•�Ï�¬�Ø�Ë�c	m!•�h�°!Á�!s!!†!Ž![ 
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f�K�ñ!ð!ô!ÿ"�!î!•�ó	º!Á�‹	º!ˆ!º!Ž!°!š!ž!Z�úF��!–�ó	º!ˆ!º
þ¥!Á�)�Ì
!ˆ!º�Ï�r!{!q!¹!!†!Ž![!Œ!‚!–�»�Å!Z�¼�¹¥!•!·!u!™�ó	º���–F��!–!ž!™!~!Z�ó
	º�¸�–F��!šf�K�ñ�W
m!Á�p�»!ˆ!º
þ¥!Á�É�§!†!!†!Ž![!Œ!•�v!–!Z�Ù�{�|�Ó��
�®�C!¸!•���®!Ö"�"�!ý!{ �o�/!š�Ï�†!†!Z !ˆ!–!š�
�d!„!»!•!s!º[6]MCPP "K[6]!ž
��!!»!º!ÿ"�!â"��â!•�>
à!Á�F!ˆ"L!Á!Z�º
W�+�á���„"K�ó	º�¸�–F��!–!•�+�á��
�„"L!ˆ!º!‚!—!{�ç�á!–!q!º!—�‹!w!!†!Ž![�”!]�h�›!†!Ž�½�Ð!Z!Õ"�!é!Õ�Ò�Ö [2]!{
�ç�á!™!È"�!Ó!ñ"���!Á[ 6]MCPP
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�Ë 1 f�K�ñ!ð!ô!ÿ"�!î  

"KA"Lf�K�ñ!ð!ô!ÿ"�!î 1 !•�ó	º!ß!Ó"�"�![[6]MCPP !š!È"�!Ó!ñ"���!Á�_!“�p�»!†!Z�!š!û"�!Ð"�!á!Ê"�
�Ô�p�ó"K�©�®����"L!Á!Õ"�!é!Õ�Ò�Ö!–�½�ó!†!Ž!—!‚!¼!Zf�K�ñ!ð!ô!ÿ"�!î 1 !{�ó	º!„!»!Ž![ 
"KB"Lf�K�ñ!ð!ô!ÿ"�!î 1 !•�L�•�Ï�¬�Ø!š!y!€!º!ö!Ê!Ð!Ê"�"�!Þ"�!Ö![���â!š��!!»!Žf�K�ñ!ð!ô!ÿ"�!î 1
!ž!Z���ñ!†!•!z!¸ 30 ���¸!š�¬�Ø��!š�…�à!†!Z2 �:�Ó�¸!š!ž�¬�Ø�Ë!š�Õ!¹�B!!»!•!s!Ž![  
 

�_�M�Ž!š�¬�Ø���b�…�ñ!ž����!•�â�K�ñ!—!s!u�K�¸�Ž�ñ�‹!š�Ù�r!ˆ!º!—!s!¾!»
!•!s!!ˆ!{!Z�_�r!•�¨�o�K�ñ�»�Ù�1�4!z!¸!Z�»�Å!•�µ�K!ž!Zf�K�ñ!ð!ô!ÿ"�!î!•

$!“!ÿ"�!î�^�¨�o!š���¹!†!•!s!º!‚!—!{�–	G!„!»!!†!Ž![!Œ!‚!–!Z!ÿ"�!î!•�Ë�¿
�°�Ó!—!å"�!÷!Õ�‹ !³�â�‹!™!˜!•���ó����!—!•�»�•�ú��!Á�æ�ù!†!!†!Ž![�E�Gn
�Ù
à�¸�ï"KDFT "L�̃ �� [3]!Á�!s!Z [6]MCPP !•�Ë�¿�°�Ó!—�¬�Ø���–!•!å"�!÷!Õ�‹!•
�¨	º�r�¥!–!q!º!È"�!ô�à!—!•�»�•�ú��!Á�˜��!†!Ž!—!‚!¼!Z[6]MCPP !—"�!Ý"�!—
!•"�!ß!î- !Ø!ß!î�P�ó�ó [4]!{�$�-!š��à!†�½!º!‚!—!{��!z!¹!!†!Ž"K�Ë 2A"L![!‚
!• DFT �˜���½�Ð!ž!Z�1�4�„���Ž!š!±�h�°!„!»!•!s!!ˆ![!!Ž!Z�Ì�-!•�%�� ¯"L !z
!¸!Z[6]MCPP !–!ž!ÿ"�!î�Ë�¿�°�Ó!š!È"�!Ó"��‹"K�â�‹!•�¿���¨�o"L!{�Õ!¹�B!
!»!º!‚!—!{ X �ô�½�R�¨�o!š!·!¹��!z!’!•!s!!ˆ![�»�Å!•"�!Ñ!ñ!à"�!Á�&�¼!š�¸
�•!ˆ!º!Ž!°!š!ž!„!¸!™!º�h�°!{�Ï�r!–!ˆ!{!Zf�K�ñ!ð!ô!ÿ"�!î!{�¬�Ø���–!š�
�à!ˆ!º!å"�!÷!Õ�‹!³�â�‹!—!•"�!ß!î- !Ø!ß!î�P�ó�„!Á�†!—!†!•�¬�Ø�Ë!š�Õ!¹�B!
!»!º�ç�á�ñ!Á�x!s!•!†!!†!Ž"K�Ë 2B"L![  
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�Ë 2 f�K�ñ!ð!ô!ÿ"�!î!•�c	m�•�"  

"KA"L�˜���y��!š!·!¹[6]MCPP !—"�!Ý"�!—!•"�!ß!î-!Ø!ß!î�P�ó�„!Á�h�›![ [6]MCPP !{"�!Ý"�!Á
5!w!º�ç�á
�ñ!{!q!º!‚!—!{��!z!’!Ž![ 
"KB"Lf�K�ñ!ð!ô!ÿ"�!î 1 !•
Y�-!•�c	m"�!Ñ!ñ!à"�![�˜���y��!š!·!’!•!Zf�K�ñ!ð!ô!ÿ"�!î 1 !ž!Z�¬�Ø���–
!š!q!º!å"�!÷!Õ�‹!³�â�‹!—!•"�!ß!î-!Ø!ß!î�P�ó�„!Á�†!—!†!•�¬�Ø�Ë!š�Õ!¹�B!!»!º�ç�á�ñ!{�F�P!„!»!Ž![
�:�Ó�º�…!ž�Ë 1B !š�F!„!»!Ž!±!•!—�÷!‡!–!q!º![ 

 
¯"L ïA Non -alternant Aromatic Belt: Methylene-bridged [6]Cycloparaphenylene Synthesized from Pillar[6]arene ðYuanming 
Li, Yasutomo Segawa, Akiko Yagi, Kenichiro Itami, J. Am. Chem. Soc. 2020, 142, 12850-12856. 
 ïMethylene- bridged [6]-, [8]-, and [10]cycloparaphenylenes: Size-dependent properties and paratropic belt currents ð
Hideya Kono, Yuanming Li, Riccardo Zanasi, Guglielmo Monaco, Francesco F. Summa, Lawrence T. Scott, Akiko Yagi, 
Kenichiro Itami, J. Am. Chem. Soc. 2023, 145, 8939–8946. 

 
�»�¸!•�–�³  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 
 

�œ���®!–!Z�m��!–��!°!•f�K�ñ!ð!ô!ÿ"�!î!•�ó	º!Á�‹	º!†!!†!Ž![!!Ž�L�•�Ï
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"_!å!Ê!î"�"a 
Water-Soluble Aromatic Nanobelt with Unique Cellular Internalization 
"_�ø�•�ø"a 
Konstantin Günther, Hideya Kono, Hiroki Shudo, Daisuke Shimizu, Reika Isoda, 
Masayoshi Nakamura, Akiko Yagi, Kazuma Amaike, Kenichiro Itami 
"_�C�Ï"a 
Angewandte Chemie International Edition 
"_DOI"a 
10.1002/anie.202414645 
 
�@�±�ß�"  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 
 
[1] �×�¥�¾��!z!¸	º!º!ÿ"�!î�^����"K!ð!ô!ÿ"�!î"L!Z!ð!ô"�"�!Ö 
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���®
Å
r  �  �  �  �  � �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 
 

�œ���®!ž!Z�e�¾�¡�Þ���!�y���`�Ç���®�O	º�ÿ!d���KÇ�ñ����!ð!ô!Ñ"�"�"�!•�>�L"K��
�®�Ê���•"]�Ù�{�d�_�¹"L!e!Z�v�s�>�d�y���`�Ç���®�O	º�ÿ!d���à���[!ð!ô!Ñ"�"�"�����!•
�>�L"K���®�Ê���•"]�Ù�{�d�_�¹"L!e!Z���œ����
0�;�ß"KJSPS"L�Î�%�Ã�÷���®�L�n���ÿ"K�Î
�%��p���®"L!d �c�Ž�¨�¥�X�Ð!í!Ü!Ê"�!š!·!º�š�Ê�����Þ�á!•
U�®"K���®�Ê���•"]�›�Ý�”
�€!Z���®��
��•"]�¿�™�£�Ô��"L!e!š!·!º�O	º!Á�Ö!€!•�!¾!»!!†!Ž![  
 


