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9:;����<=>�?@A����@A-�BCDEF�
GHIJKLMNO

P=<�QR����<=>�BCDEF�
����S��TUAV�W<=BC

DEF� DFT(UB3LYP, UB2LYP)XY<Z[\�]^=S��TUAVX_�`�Q

1987 a����bcdefghi�j-TCNE K����S��TU�kl[1]>�1960

am�MNOPZnW�obf(McConnell I, McConnell II)�]^=pqOP=<Z[2,

3]Qrs>tuj:v�]�w�xyz�{s>|}�~�]�w�xy�Qbcd

efghi�j-TCNE K>��������	�KX���=�z���G|;�

��GJ^=<� TCNE ce�j0�tujG���S������YL��^=<

�Q��S���W<= J.S.Miller��MN�ZMcConnell II�obf>�W.E.Broderick

��[Mn(C5Me5)2]
+[TCNQ-]-K��[Cr(C5Me5)2]

+[TCNQ-]-K�kl�]z��X��P�

�G�J^Z[4, 5]QJ.S.Miller �w[Mn(C5Me5)5]
+[TCNE]-�[Cr(C5Me5)5]

+[TCNE]-�S�

��W<=kl�=<�[6, 7]QMcConnell II �obf> 1992 a� A.L.Tchougreeff �

��X��Z{�tuj:v�UP���<= McConnell I G McConnell II ���x�

<LUP��GL��OPZQ�P�������McConnell I obfx>�X��

x<���tuj��L xyz�McConnell II obfx>����tuj��L:

¡`��GL��OPZ[8]Q¢I>�P£xobf��XY<Z�¤j¥j¦fg§

Ej-TCNE K¨bcdefghi�j-TCNE K��<=���[\��@©ª«¬:

X®¯��G�]z�°��±X���=²ZQR����<=>�BCDEF�

DFT XY<= Fe, Cr, Mn X³´��������	�K��°��±Xµ¶��bc

defghi�j-TCNE K�����<=q��GJ^Z McConnell I obf�tu

j:vAV�·¸������µ¶X¹J^ZQ

[[\]

9[\>[Cr(C5Me5)5]
+[TCNE]-KG[Mn(C5Me5)2]

+[TCNQ-]-K��<=¹J^ZQºjD

EF»¼½V¾b�	¿�t� X ÀV¾µ¶�¼ÁXY<=obf��XV��ZQ

��>ÂÃ� MIDI+p XY<�Ä�Å�Æ;�> 6-31G*XY<�ÇÈ> 4-31G É¿

fxÊ^ZQËtujÌCÍXÎWK��<= Brocken-symmetry Ï�]z�TCNE �

� TCNQ�ÐÑ|;LÒÓ`�ÔÕXÖU��×tuj(HS)��(LS)ÔÕX[\�ZQ



[\>�BCDEF� DFT �ØÙÚ����ÛÜXÝÞ�Z¯ UB3LYP G UB2LYP

�ßàÏXY<=[\X¹J^ZQ
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1. @©ª«¬:

@©ª«¬:�>[Cr(C5Me5)5]
+[TCNE]-G[Mn(C5Me5)2]

+[TCNQ-]-�����<=

�Xä�S��XÖU`��GLå^ZQ@©ª«¬:�> UB2LYP, UB3LYP

Gw�æ<Xä`�GLç�^ZQ

2. tuj��

S��XÖU�Z|;ÔÕ�W<=�0�tuj���èéXÝÞ�G �J^=

<��GXêë�ZQ�P�]z McConnell I �tuj:v
obfLS��TU�

©<=<��GXêë�Z[8, 9]Q

3. ìíîïµ¶

�ð� d îïX³´ìíîï�ñ@Ú>òó 1.0 xyzôJzLòG�õ��PJ

<�GLq���J^ZQTCNE �îïX³´ìíîï�ñ@Úwòó 1.0 xyzö

��÷�S���Æø>�P��ùú�Zîï��ª«���Y�]�w�xy�

�GLq���J^ZQ
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