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89:;�<=>?[1]. “
”����@.A�, !

����BCD����EFG , HIJKLC�

MN��ONP�G , QRLC+�ST����

����
U�VWXY[1,2].

Z[, D����EFG�+�\-]^. _`,

a�����b�c�Jd
����EFG C2n =

C2m (n = m� n ≠ m), e>fg�h+�i C60�EF

G C120
[3~5], C70�EFG C140

[6~8], �j C60k C70�l

mEFG C130
[9,10]. Z[, noCp�h+�-qr

�d
D����EFGs9 C121, H[tu

C60CBr2k C60vwxyz{<+��, �	� sp3|

4�@.LC�
}�� C60 �����Q�
[11~13].

���
�~ , C121-.�aB�� C60����,

��r	�$��*��2*45$�[14]. C70[ D5h

aB�-., � C609����*5$�. C70-.t

u�
'��C141-., ��}�9��#$�*5

��. �Q C70-.���� C60�
[15], �^=��

�+� C121�45��+� C141. �e>Cp, �9
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1 ��

���=b /¡¢/��+� C70
[16], vwv

£�¤¥ [17,18], �=v¦§c¨©� 20ª250 mm

5PBB ¨©«¬­®-q2¯4, °�¯±�� 95%

�C70. �²³´����
[19], �=µ¶aC70­®¶

4·�. }¶4·�²� C70 ¸¹=º»¼½, �¾

¿@.ÀÁÂÃÄÅ{<ÆÇÈ 2 h, É¾.ÊËC

3.8ª1017 cm−2. ÇÈ²�ÌÍÎz�ÏÐÎ§ , g

0.2 µmÑÒÓÔuÓ², =v¯Õ γ ©Ö×Ë, Ø×

¢È� . ¥ÙËÌÍ=Ú�ÛÜÝ®Þ��©­®

×Ë. SßÌÍ=v¦§c¨©�­®-q2¯4,

àRáÇ¨©âãäå�æ-­®�©×ç.

ÏÐC-è¯éÊ(¬ê45éÊë). v¦§c

¨©ìí¼î : Waters 600E ìíjS)Lï ,

UV486�Ø×0(ð¿, Waters ñò), óV-q��

�ô=¨©« 5PBB(Ø10ª250 mm)j�«(Ø10ª50

mm)2 Buckyprep(Ø10ª250 mm)j�« (Ø10ª50

mm)(õö , Nacalai Tesque ÷ø�ù ). �©Ö[

Autoflex Ú�ÛÜÝ®Þ��©Ö(AuotoFlex, ú¿,

Bruker ñò). ûü�ý-**±�[ DU 640 �

(Beckman Coulter Ltd. USA).

2 �����

ÇÈ²�ÌÍÎz�ÏÐÎ§, g 0.2 µm ÑÒ

ÓÔuÓ², =v¯Õþ� γ ©Ö­®��À©×Ë,

�iö��ü, �9��ST¢È��N��. � 1

[�¾.ÇÈ²� C70 ¸¹¾=	q.
øØ×�

C141 (m/z = 1694.2) �-.q.â, Q�=�q.


ø
�Ør. ��[�9­®-q��+�, ���

����.

Ci�ç C141-.[ÇÈ C70²�����, Q

J[�©×ËÞ�Ý®�¾���J�ç4+� ,

�I�=��v¦§c¨©�a��­®-è[20,21].

�ÏÐLC �c,  � 3.2 mL/min, Ø×��: 335

nm. &� !, � Ø10ª250 mm� 5PBB HPLC¨©

«¬, C141 �"#Þ�C 201.7 min(C70 �âr��
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������� C141�	
. ��
�: ���, ����

30.2 min). ��Ø10�250 mm�Buckyprep HPLC��

��(	
 1.6 mL/min), C141���
�� 106.2 min.

C141 �������, ������������.

� �!"�#, ���$�%&' C140�(), *

+,-./�012�3)456�78�9:;.

<�=>?@� C141 ��A�BCD=E�


�F��G�+,HIJ 2. F��GK 9-LMN�

MF, �O=PQRSTUA�. VJ 2 WX, C141

�P=PY� m/z = 1693.3, Z[\](1693.5)�^,

_`� C141 �P=PY��abY��cdeJf

�, gZ C141�P�[\h_+,#i�^. J 3 #

BCjk C141 �Pf�l�mnY. �BCopU,

C141q=l)�rsmn� C71t C70, uv, gwx

y��z{P() C140, K|xy}�z{P()

C139. ~��%_'��H�I C141 �F�Y. VI

/�Y����BC��������, �u, g�

# C141=PK|E����()� C140=PZmn

=P��0�3()���H��z{P�mnY.

~�+,�., �}� HPLC45�=>?@� C141

���O=PSTU���%_' C141 �P=PY.

���=PSTU, C141 �P�m��, %_'��

�mnY, d C70, C71�, �P=PY7�, -. C141

�P�BCopU���q . �$��=� 3�

��WK��=PSTU_`C141��P=PY, �

����¡¢�FWK£¤BC< C141 �P�¥¦

op, ~§�¨©ªBC< C141�P�op��.
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� 3 C141������������	�

�*+,-.� C70/ C71. 01, 23 C140�4(56789:;�

<=�+,>?
. ��
�: 9-������, ���, ����

�ª«83) C141�¬, ­�<o�{®� C70

A�ª¯?°[. �±A�¯?°[ C70, ²³¯ 2 h

°[ C70, K|²³¯ 4 h°[ C70�´µU, < C141

�3)�¬A�ª¶·. +,�.: ¯?°[ C70 W

«8C141��¬, ¸#¹¯?º�»8
(¯?°[ 4

h), ��P¼RC70�Q½���¾_¿À��C140O

l)(J 4). �u, ÁÂÃ¹º��¯? C70�ÄI«

8 C141��¬, ¸#¯?���»Å, Æl)À��
C140O.

uv, �¯?°[ C70 �±A��P¼R, Ç@
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<��A�F��G, HPLC �=, È@ÉA�ªF

��G. +,�.: ��p³¯°[� C70 �, ±Ê

HPLC �G+,Ë¾¿ C141, �Ì��O=P}ÍS

TU�MFÎÏE�
�F��GÐ$�%_'

C141�P.

� 4 4 h���� C70� !"#����$%&���

�	�

$ C141@A, C140O=�-
. ��
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����
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¡Ý�
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,�. C141 ���ql)ª C70. *+,¥¦-.
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>?@�C141A�F��G
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�%_' C70 t C71 �mnY(J 3), *+,w�.

C141��P�â� C70t C71åæ.

��P¼R»�¯? C70���12� C140Ol

), ëÌìKp HPLC 45í¡Z C141A�îï�=,

-. C141Z C140O +�� ið. ñòó� C140O#
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+�[22], �
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�åæ×�; �ZC70i�, C141�WXçè�þ�.

��� , /-.VIzô�
�K|���+��

()�zõ����'ª�Â. �u, *+,Z��

~�+,�^.

� 5 C141' C70�()*+,-�	

BCDE

VI C141#��PZ C70�i�op»º�l)

� , fK , W��()�[# : ��P¼R»º� ,

�Pí��Ý
�z{Pë�¡1lá�D=. C70

zõ�{P�B1 , zõ1l�ml)���z�

mn. VIB1��mn6����Q½�;, g�

íZË�m�zõ+3 , ä�����B»º�(

)� � C141. Ã¹¯?°[ C70WK«8 C141��

¬, ¯�l) C141»º�f!�opw"Zl) C119
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