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���, �� 250100; ��
��������, �� 100080;

��������� !"��, �� 250100)

�� ��������	
��
 PyEt[Ni(dmit)2]2 (dmit=4,5-dimercapto-1,3-dith-

iole-2-thione). X��������, ��
������, C2/c���. PyEt[Ni(dmit)2]2

�
�, �	� [Ni(dmit)2]
0.5−! c "#$%$&'()�
�*, +
�*! a "#

,-,-'./0�(010)$�12�	3. �412�	356"#�78	�9:

10 S�cm−1. ; 282<269 K, ��
�=>?��	@, 269 KABC:D�
. EF�

��
G0HIJ�KLG0%M��
→D�
�NOPAQR: ?��	@%S

�TU�
�*HV�WXY Ni Z�[; \D�
�	@C%S�]^�
�*H_

`Y NiZ�[.

��� ���� �	 
��� 
� ���

������(������)	
������
����������������.

20 �� 70 ��
��������� !"#�$%&'
()*+[1~4]. ,-.����

/, 0� Z[Ni(dmit)2]n1 D[Ni(dmit)2]m (dmit = 4,5-dimercapto-1,3-dithiole-2-thione; n > 1, m21)

�3456����,���789:;�<=>�?@. A 2002� 10BCDE��89F

AG�HI8J, K'LM89NO�PQ��345R� 58S, T/� 2SUV���7 1

SWV���[5~7]: (Me4N)[Ni(dmit)2]2 (Tc = 5 K, P = 7X108 Pa), (TTF)[Ni(dmit)2]2 (Tc = 1.62 K,

P = 7X108 Pa, TTF = tetrathiafulvalene), α -(EDT-TTF)[Ni(dmit)2] (Tc = 1.3 K, WV, EDT-TTF =

ethylenedithiotetrathiafulvalene). ,PQ����/ , ���
�3YZ[� [Ni(dmit)2]
δ −(δ

<1), \]^[�:�_`abc:=�6^[�Z1dbce=6�fghiD, TQ67

jkl��89mnl���opqrs�tuvw. xy�z, abce=6�f{|Q

^[�v�\]e}[����345~� 4���[8~11], T/_�	�#��4�����

PyH[Ni(dmit)2]2 (PyH+���^[� )[11]. v���v��� , ��4����345

PyEt[Ni(dmit)2]2 (PyEt+��i��^[� ), &���89NO7���o�� , � PyH-

[Ni(dmit)2]2���	, , PyEt[Ni(dmit)2]2/@��_���6�������7� ���.
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1 ����

1.1 �����

C, H, N� Heraeus Rapid�������, 	
��� Nicolet 20SX FT-IR����(KBr


� ), ����� Bruker-Smart 1000/CCD X��������� , TCNQ (7, 7, 8, 8-

tetracyanoquinodimethane) �� Tokyo Kasei Kogyo ����. ���� !"#�$, %�

&' CaH2 ()*+,. -./012&� PyEt[Ni(dmit)2] 3#�45�6��, 789:

��;<=>�?@[12].

1.2 ���	
 PyEt[Ni(dmit)2]2 ��


AB* 0.055 mmol (31 mg) PyEt[Ni(dmit)2]��C�DEFGHIE, 0.147 mmol (30 mg)

J#�6KLM� TCNQC�NE, DEO�PQRS+2��, TUVC�WX, YZ[V,

\]^_`'IEO2�43#ab6��. c C19H10NNi2S20 2def (%): C 22.57, H

1.00, N 1.39; �����g (%): C 22.52, H 1.50, N 1.36. hijkl*:

�Pm� TCNE(tetracyanoethylene), DDQ(2,3-dichloro-5,6-dicyano-p-benzoquinone), I2n

 KLM�opq]^-.r012��, s� TCNQ]^2��tuvw.

1.3 ������

x 0.4 mm × 0.36 mm × 0.06 mm23#�6��, %�yjz{�#|2Mo Kα��(λ =
0.071073 nm) }�~. ' 1.86��θ �26.37�, h = −14�13, k = −48�35, l = −9�9���, m

�ω -2θ ����, ' 298(2) K*, ��9421Z���, 7O 3419Z �����(Rint = 0.0677),

����y�y���������. ����� SHELEX-97 k�������, �� ¡

L¢-£ 204Z¤��¥¦§v¨©ª�«�. ¬­®L R = 0.0559(I >2σ (I)), wR = 0.1218,

v¯°±KLT²³f´µf�P : 875 :−907 e/nm3. �¶¤� : a = 1.1387(4), b =

3.8816(13), c = 0.7547(3) nm, β = 90.500(5)�, V = 3.3359(19) nm3, Z = 4, Dc = 2.013 g/cm3, ·¸

¹ C2/c.

1.4 ������

PyEt[Ni(dmit)2]2�º 5 mm × 0.12 mm × 0.01 mm3#ab»�6��, K¼��m�

½¾��. ¤¿À 1(b), ½ÁÂ�c 0.5, 0.6 � 0.5 mm2¸Ã�ÂÄÅ�'�6��2>Æ,

Ç´ab�º2va�²�ÈÉ�, O¸ÊÁ¼�(2, 3)� KEITHLEY-2001Ë�ÌÍÎd, 


ÏÊÁ¼�(1, 4)� KEITHLEY-220ÐÑ~. ��jkOÒÓ 1 µA2ÐKÑ, �]��2XÔ

K¼ σ 0 = 10 S�cm−1(KÕÖ 10−1 Ω�cm), ×\Øab��a�²�È2K¼Ö. 8Ù�

� q HeB Út2
Û-ÜÝÞß, à 290 KyáâÔjkã 140 KäVåæçèé^ 290

K, èÔjkê�ëìíîïð. �À 1 pñ, ��2KÕòÔ²2âóyáôõö÷, �

290ø282 K>ù �¼�¼Kú, 282 Kq*ö Âû¼Kú�ã 269 K, 269 Kq*üèý 

�¼�, þ��Y��³Ë��. ;<���ÊZ��2âÔ-èÔ��, \�ºyá�ÊZ
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âÔjk:ÊZèÔjk, �½Zjk	
ý�ù�À 1(a)���³Ë��2�Zö÷, �%

;<
� 282ø269 K2Âû¼Kú�p�2.

� 1 PyEt[Ni(dmit)2]2 �������	(010)�
��
����ρ��� T ���

���� 290�255 K ���	
�, (b)���
�����

2 �����

2.1 ������

�� 2 ������	 , 
�� PyEt-

[Ni(dmit)2]
�, ν (C==C): 1347.2 cm−1, ν (S==C):

1050.3 cm−1. ����� [Ni(dmit)2]
−��� [Ni-

(dmit)2]
0.5−, ����� PyEt[Ni(dmit)2]2�ν (C==C)

����������(1330.9 cm−1, 1236.7 cm−1),


ν (S==C)� �!"#$. ν�(C ==C)���%&

[Ni(dmit)2]
0.5−'C==C(�)*, ν (C==C)���+

	 [Ni(dmit)2]
0.5−',-.�/01234567

89:;<=��>?@<=���ABC�5

DEF5:

[Ni(dmit)2]
0 + [Ni(dmit)2]

−
�2 [Ni(dmit)2]

0.5−

GHIJKLM.NLO9:23P�QR

(charge disproportionation)[13]:
2 [Ni(dmit)2]

0.5−S[Ni(dmit)2]
0 + [Ni(dmit)2]

−

2.2 ����[Ni(dmit)2]0.5−−−−
���

PyEt[Ni(dmit)2]2 TU'VWXT�YZ[�

[Ni(dmit)2]
0.5−\]^(�_`a�[Ni(1)], [Ni(2)]).

b� 3 cd 1 6e, fWX[Ni(dmit)2]
0.5−g�hi D2h
jkl, (m1nopqJ, [Ni(1)],

� 2 PyEt[Ni(dmit)2]2 ���� PyEt[Ni (dmit)2]

���	
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[Ni(2)]
rsItuvhi�Iwxyz�_� 0.0065(2) nm(S(5))c−0.0051(2) nm(S(7)).

[Ni(1)]'{| S(1)> S(6)�u}~>T�Yu}~@�, [Ni(2)]�Ni(2)��^Q��n�T�

Y
j�. �d 1'�����(�1�8: (1) [Ni(dmit)2]
0.5−�C == C(�����#$ �,

f>�����ν (C == C)���8@��, nd&[Ni(dmit)2]
0.5−�E����[Ni(dmit)2]

−��

��; (2) ��� C == S(���(, �� C�S(���(, � Niw���'� C�S(��

�t���'� C�S (��. [Ni(dmit)2]
0.5−�hiklc(�hg���d&�E��c2

^] �.

� 1 PyEt[Ni(dmit)2]2 � 2 ������	[Ni(dmit)2]0.5−(
��
�[Ni(1)], [Ni(2)])	��

Bond [Ni(1)] [Ni(2)] �� PyEt[Ni(dmit)2]������	/nm

Ni(1)-S(3) 0.21536(19) Ni(2)-S(10) 0.21671(17)

Ni(1)-S(4) 0.21640(19) Ni(2)-S(11) 0.21700(18)Ni
S

�� 0.2159(2) �� 0.2169(2) 0.2161(2)

C(2)-C(2A) 0.1372(8) C(6)-C(7) 0.1377(8)

C(3)-C(3A) 0.1369(8)C== C

�� 0.1371(8) �� 0.1377(8) 0.1354(2)

S(1)-C(1) 0.1617(8) S(7)-C(5) 0.1634(8)

S(6)-C(4) 0.1651(8)C== S

�� 0.1634(8) �� 0.1634(8) 0.1651(2)

S(3)-C(2) 0.1705(6) S(10)-C(6) 0.1699(6)

S(4)-C(3) 0.1707(6) S(11)-C(7) 0.1728(6)
C
S(� Ni �


��)
�� 0.1706(6) �� 0.1714(6) 0.1714(2)

S(2)-C(1) 0.1741(5) S(8)-C(5) 0.1726(7)

S(2)-C(2) 0.1731(6) S(8)-C(6) 0.1727(6)

S(5)-C(3) 0.1740(6) S(9)-C(5) 0.1743(7)

S(5)-C(4) 0.1731(5) S(9)-C(7) 0.1726(6)

C
S(���


��)

�� 0.1736(2) �� 0.1731(2) 0.1733(2)

¡]^�T�'¢£ , ¤7¥¦�kl .

§¨©�fª«�¡]^�¬­, "�}®^,

¯°±�²
­. 
�w¬}®^³1¬´�

µ¶�\]^·¸O¯°¹º»¼½¾�¥

¦. C2/c ¼½¾�TU'�@¿ÀÁV 8 X,


¡]^ÂV 4 X, ¶Ã´�ÄVQ�
j�

�ÅÆÀÁ, f> PyEt+sÇ¢
j�ÈÉ, «


ÊË�¢£. ÌL., Z[Ni(dmit)2]2lÍ�¡

]^(\¡]^�YÎ¬�� 2�1)�¸2=�

�', ¡]^¢£8²ÏÐÑ�ÒÓ[1].

2.3 ��������

� 4 #	O�Ô=���¸2Õ�[Ni(dmit)2]
0.5−Ö(010)Ti×Ø�uÙ¸2Ú, Ú'�

[Ni(dmit)2]
0.5−½Û�ÜÝ S⋅⋅⋅S �^½JÞ]Gß(bàád	), b S⋅⋅⋅S �^½±²âGßk

Ë�uÙ¸2Ú8 Ni-dmit l�^¸���ãäkÅå. æçT�Y®è, µéêÒ�TiR

ë8�^½²âGß±�Ti, «
6ìíî4T��wi¦ï�(010)Ti, ãð�ñ�2

¸��(010)Ti.Aòï�2¸. ²óuÙ¸2Úô½õ�¡]^Ú, kËõ�-äk.

� 3 PyEt[Ni(dmit)2]2 ��������[Ni(1)]�

[Ni(2)]	��
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� 4
(a) ��������	 (010) �
��
�����������������, ����� !"��#�$% van

der Waals#�. (b)&(c)'���� ()*+,

� 4 �	�uÙ¸2Ú6ìö÷ê@Ù�^øù, ��^i
iúhûüý,Ë��þ

@Ù�^�. � 58Xäk��då� Ni-dmit�^¸�', �wÝ1ÄV�^�äk. me�
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4, TU' 2 XZ[=À\]^[Ni(1)]c[Ni(2)]>(001)Ti�õ��_� 18.17(3)�c 19.45(3)�.

[Ni(1)]>[Ni(2)]WHô½�õ�!� 36.71(5)�. WB=À\]^¸�OÖ c~òï�WB�^

�. fWB�^��E�����g��: �^�	��^i½Þ²
, Ni⋅⋅⋅Ni®^½Þ]n

²
. 
�[Ni(1)]�^�, ²ó�^�i½Þ� 0.360 nm, Ni⋅⋅⋅Ni Þ]� 0.4908 nm; 
�

[Ni(2)]�^�, ²ó�^�i½Þ� 0.355 nm; Ni⋅⋅⋅NiÞ]� 0.3774 nm.

WB�^��"����: (1) �^�[Ni(2)]��^½i½Þ» Ni⋅⋅⋅Ni®^½Þg��^

�[Ni(1)]�t, ��ô, �^�[Ni(2)]��^�[Ni(1)]
����, [Ni(2)]�^�	��^½

²âGß±�[Ni(1)]�^�	��^½²âGß. (2) [Ni(1)]�^��²ó�^�}�ò-�

A, �Ö�^�~òïÛ� 0.3 nm ���, 
[Ni(2)]�^�', ²ó�^�}�ò-� B, ¢

�~��, �V@Xtt���. (3) ����6�Ò(ed 2), [Ni(1)]�^�� Ni®^�ù�

W��á., ��VNi®^�ª��,Ë !4 zigzag", §¨jfB�^�� !®^"�^

�. 
[Ni(2)]'��VNi(2)®^#�@��á., kË@Ù�ù, jfB�^���ù®^"�

^�. §¨$%, �^�'�V'�®^(Ni®^)�@Ù�ù�678�Ô=���@¦&�

'½êÒ()¸2��*(äk�+, 
�ù®^"> !®^"�â 
R�()¸2�

>/¸�¸2��â .

�OMN.:%, , §¨-./0O 2002 1 10 23�45äk1�6� 58 X

Z[Ni(dmit)2]nD D[Ni(dmit)2]ml¸2=���äk, ÄV()¸2���"Ý, ÎV 5 X, �

'ÄV�^�äk�V 3X: TTF[Ni(dmit)2]2, EDT-TTF[Ni(dmit)2]»(Me4N)[Ni(dmit)2]2, �'

(Me4N)[Ni(dmit)2]2 789�äk1�. äk1�d& TTF[Ni(dmit)2]2 » EDT-TTF[Ni(dmit)2]

��^�'�V Ni ®^
ù�@��á., ,Ë
Þ��ù®^"äk, �:÷ B }�ò-

(ed 2). 
��Ô���ì»²*�����^�:ß EHMO�;<ò,=û@Ù7>Î?

(�ß®^@Am1÷sðB[14]). äCnù�d 2. bd 2Duù6e, �ù®^"l�^�

([Ni(2)])²
� !®^"l�^�([Ni(1)])ÄVE� LOMOcHOMO>ì»F�>G, 6e

�H
¸2�
�8H��^�. �Ô�����V�^�', 50%8H�, 50%8y�.

d 2 'DIù�ù� TTF[Ni(dmit)2]2 �J¸&�ì.�KLñ&MNdÒê()¸2

�[6], ��^�n8�ù®^"l. >�Ô����"���: (1) Ni⋅⋅⋅Ni Þ]=@OPt�

0.3732 nm, �^�����; }�ò-�V"�, Ö�^�~òïV@Xt���, fWX«

+Q��^@AR�Sw, ¸�� LOMO»HOMO>TUVEìW�²â}�,Ë()7>

äk; (2) "Û� !®^"�^�, �V�^�#8H�, �ù®^"�XYn�T� b ò

ï��ZXY , �^�½�[�GßV\ú]^O()_/¸��² . d 2 D`ù�

EDT-TTF[Ni(dmit)2]
[7,15]ÄV> TTF[Ni(dmit)2]2 abcµ�()¸2�, nÄVab��^�

äk. b@X�^�ê�, {| aòï.��Zh�6ìd�uÙ¸2Ú��V�^�, e¨

#8ÄV�ù®^"äk�f²Ï����^�(�^i½Þ� 0.352 nm), � 13 K�­&9

i½Þ=@OPt� 0.348 nm, Ë�J¸5(1.3 K)��g. 200 KT�äk�
R�7>äk

d&�>G�ãhi.

�O=@O�j, �é��_�/¸� PyH[Ni(dmit)2]2
[11]�äCù�I�@ù. ëT�

'ÂV !®^"l��^�, ³�	VWB�^i½Þ(��þukäk), f¸��Î?7

>äkl� PyEt[Ni(dmit)2]2'�ù®^"�^�²R�7>äk. PyH[Ni(dmit)2]2�Lñ2¸
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mn� PyEt[Ni(dmit)2]2�­WX1¬n.

� 2 �������	
����
���������

��� PyEt[Ni(dmit)2]2 TTF[Ni(dmit)2]2 EDT-TTF[Ni(dmit)2] PyH[Ni(dmit)2]2

���

��	


��
� ��
�

Ni�Ni��/nm 0.4908 0.3774 0.3732 0.3777 0.5066 0.3687

���/nm 0.360 0.355 0.355 0.352 (200K), 0.348 (13K) 0.360 0.357

���� a)

El/eV 0.0163 0.2126 0.5578 0.1906 0.0281

Eg/eV 0.5475 0.0413 �� ���� 0.0794

Eh/eV 0.0162 0.2611 0.6581 0.243 0.0218

a) ������ ����, !" #$%&' eV&() �*

op Ni-dmit a¸2�^T�2¸m�«+8Ýòi�, ãð�/0d&, §¨��q�

�ØÄV()¸2�cJ¸���^¸�rRst�9äk�+: (1) �^�RÏ8g��,

i½Þ²
u"v, Ni⋅⋅⋅Ni ®^"uRÏ8�á�ù-; (2) �^�Rw67��, ¸2Õ�

�}�ò-8}��; (3) L��^�Hu"v, �V�^��cµ�c[�GßVx�()

5�y¦cJ¸5�LÒ.

�� ��������	
��
����, �������
��
������.
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