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���������%�L ¯����R�:�(�_°�¢��R�:¦<§�� �8± � ±³² �+´K�I�R�

B µ M ���� 
N

�K�K�v�K�v�K�K�v��N®�
���������%��� ¯����R�:�(�_°�¢��R�:¦<§�� �8± � ±³² �+´K�I�R�

C µ D µ F µ G µ O µ P ���� 
Q

�K�v��N®�¶
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����� ´�� ± �&§��R�(��§ � ��¼"� � �R� µ ¹ � ¦<§��(�R§�� � �2�:�:�I�2�R¦<§��¾¬I�������� �¿>���:�:¢��R������� �K�v�K�K�v�K�v�K�*N¶�À
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Ap��� qZ�WJpMrMr������� �������?`U�����������lhK<�

[(Me3Sn)2Pd(CN)4]
�@�?�?�@�?�@�?�?�?�?�?�@�?� �9A

Ap�BA XZ� �PbcF���")�)�W�����#qZ*L����m.��!��?"�$%� �������)�#st+<(�(,+<!L� -�Mu8v-L��!Owx�����6+.��KMr�)� �?�?�?�@�?� �yR
Ap�SR z6�)��(��)����+.D{���}|Y��������C�������+.����K�^!L�)�I~p�������������)�#� �

[(Me3Sn)2Pd(CN)4]
�?�?�@�?� �y�

Ap�fQ qE&�8:~p���������c��DGK( n<�}� �
[(Me3Sn)2Pd(CN)4]

�@�?�@�P�?�@�?�?�@�?�@�?�?�?�?�?�@�?� �y�
Ap�Be sa-�(�h<�)��!L��[\��+<b���K<n��+<MrMr�ZhK�

[(Me3Sn)2M(CN)4] M = Ni, Pd uund Pt
�?�@� �4k

Ap�S� qE&�8:~p���������c��������-�b���-L�Ih<K�
[(Me3Sn)4Ru(CN)6 · 4H2O]

�@�?�?�@�?�P�@�?�@�?� �9o
Ap�Bk qZ�WJpMrMr������� �������?`U�����������lhK<�

[(Me3Sn)4Ru(CN)6 · 4H2O]
�?�?�@�?�P�@�?�@�?� �9�

Ap�So VP��-���!�*�+<-������)���p8�TZ� �)���)��b/���
[(Me3Sn)4Ru(CN)6 · 4H2O]

�@�?�?�@�?�P�@�?�@�?� Ap�
Ap�S� �>+.���������W��K<[\*���FL��b<�)�
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[(Me3Sn)4Ru(CN)6 · 4H2O]
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Ap���<�>qZ�WJpMrMr������� �������?`U�����������lhK<�

[(Me3Sn)4Mo(CN)8]
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[(Me3Sn)4Mo(CN)8]
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B
~p�=�\~p�

B
H'KN-L��!OH'K

B
~p�6�}���P�@�?�@�?� QQ

Q��SR �I�<�c��n�)�LC�-�(�h<�)��!���[\��+<b���Kn��+.MNMr�ZhK<�OH'K
B

~p�=�g~p�
B

H'KN-L��!OH'K
B

~p�6�}� �@�?� QQ
Q��fQ qZ�WJpMrMr������� �������)�^`a� ���������lh<K�OH'K

B
~p�6�}���@�?�@�P�?�?�@�?�@�?�?�@�?�P�@�?�@�?� Qce
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B
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B
~_�6� �?�@�?� Qck

Q��Bk �%8Y&'��F���b.�)�^"�$%� �������)�#!��)�^s�K(�J_MN���������L� ���������#� �^H'K
B
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«�¬f ®%¯°�±�²³�°�´�µ�¶ ª ³)·�¸�¹�º\·�».¼c±�½²·�»<¾N¾r³ ª ½°^®Iµ
Q ¿ °xÀ ¿ °

Q
®%µ�µ�°�¸^®Iµ

Q ¿ °�ÁP· ¬?¬@¬ ÂÃ
«�¬fÄ ÅZÆWÇ_¾N¾r³�±�·�¹ Æ�È�É�³?Êa¹ °�É�³�¹�± ª ½°O®%µ

Q ¿ °6Á}· ¬?¬@¬?¬?¬@¬?¬@¬P¬?¬@¬?¬?¬@¬?¬@¬?¬?¬@¬ Â<Ë
«�¬�Ì9Í�Á�½_½·�¸�¹ °6»�±�¹ ½<°�Æ�µ�¾r²³�Î�µ�°�²�¸L³)ÆI®Iµ_ÏYÅ�±�½<¾Ð¹ °�®%µ

Q ¿ °6Á}·Ñ¬P¬?¬@¬?¬?¬@¬?¬@¬?¬?¬@¬ Â.«
«�¬�ÌÌ�ÒÓ»<²³}¸�³�· ¿ °pÏYÅ�±�½¾r³}¹ °�®Iµ

Q ¿ °6Á}·l¬@¬P¬?¬@¬?¬@¬?¬?¬@¬?¬@¬P¬?¬@¬?¬?¬@¬?¬@¬?¬?¬@¬ Â.«
«�¬�Ì4Ã ¿ È�É�¹�È�É�±�ÔG½¶�²³}¹ °�®%µÖÕ ¿ °6Á}·?×

[(Me3Sn)3Ru(CN)6]
− · H2O · [C18H36N2O6K]+)

Â<Ø
«�¬�Ì9Ë�ÒÓ»<²³E¸L³)Æ

[C18H36N2O6K]+
¹ °�®%µ

Q ¿ °6Á}·lÙ�Ú%¹�Æ�È�É�³�°^¸�³�°�®IµpÏYÛ�½¶�Ç_¾N³�·�Æ�È�ÉL¹ È�É�±�³�°�Â<Ø
«�¬�Ìy«ÝÜ%ÏYÞ'·�ßLÈ�¼<³)°^¹ °

[(Me3Sn)3Ru(CN)6]
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Q ¿ °6Á}·%µ�°�¸�¹ °^ã'½
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G
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[(Me3Sn)4Ru(CN)6 · 2H2O · 3
2
(C6H4N2)]
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[(Me3Sn)4Ru(CN)6 · 2H2O · 3
2
(C6H4N2)]
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[(Me3Sn)4Fe(CN)6 ·H2O · 3
2
(bpy)]
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[(Me3Sn)4Ru(CN)6 · 2H2O · 3
2
C6H4N2]
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[(Me3Sn)4Mo(CN)8]
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[(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2]
¬@¬?¬ ØÄ
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O ¿ °6Á}· ¬@¬ à.«

«�¬SÃ<âÅEÞUÏ ¿ È�É�¹�È�É�±�Æ�±�·�µ�¼�±�µ�· ª ½°#ä^½
O ¿ °6Á}· ¬?¬@¬?¬@¬?¬?¬@¬?¬@¬P¬?¬@¬?¬?¬@¬?¬@¬?¬?¬@¬ à.«

«�¬SÃ<Ä�èU³)·�²¶ ³�¹ È�É�¸�³�·IÛUµL¶ ª ³�·�¸�¹�ºx·�»<¼�±�½²<·�»<¾r¾N³ ª ½°#ã'½
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O
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F
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F
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«�¬fËÄÝå}·�µ�°�¸LÎ6»<µ�ÆW±�³)¹�°pÏ�èZ¹ ³�·�³)È�¼d¹ °�®%µ

F ¿ °6Á}·)¬�¬?¬?¬@¬?¬@¬?¬?¬@¬P¬?¬@¬?¬@¬?¬?¬@¬?¬@¬?¬ 
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�����#?A@CB�D������!"$� ò BE9;F��-G ò ��F�� ò " ñ )1�H���

F = �JI ò �-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-� 01K
�����	LNMO%'��"$)	�����E�P����BCQ/%1BE"*��B

F
�-�-�-�.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-� 0	R

�����1�SQ ò "*"*���E"6DUTV���,���!������6WX)	&YD������E� �.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-� 01Z
�����#[�� ò 9;:	���\%'9;:#� = 9;F ò 9;F]"*���^����B���� F = �JI ò B �-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2`�	�
�����	Kbac3 · · · d �e5f�*8�9;:'��� ò �<��� F = �JI ò �.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2`��2
�����#R�Q/�E��������%1��BE"*� ò ���hg ò ���E��9;: ò �<��� F = �JI ò �i�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2`�#?
�����	ZAgj����k7�!�����!"*��F��l"$�!�*)U9!DU9�& ò B*9;F��.)	�E�#%1� ò B*9;F��/57%1B*�!�m�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2`�	Z
�����	0�Wn��& ñ ���*� òpo �$%1:#"$)1�	�$%1����� ñ )	�Ha7�

G = �\q = � G a7� q a7�
G = �J>P�������_a7�

G = ��I ò �.�_2r�	0
���s['�N@CB�D������!"$� ò BE9;F����^G ò ��F�� ò " ñ )	� [(Me3Sn)Cu(CN)2 · (cpy)]

�-�-�.�-�/�.�-�.�-�_2	2r�
���s[U2t@C��uv��%1�^���������*� ò � ò �+�!��B ò )	�J%1&p��� = "$�*��:]"*��� ñ )	�Ha7�

G = �J>P���.�-�-�.�-�/�.�-�.�-�_2	212
���s[1?AMX�l"$�*%19!DU9�&p��B�������%1�J%'�w%1�#"$%1��) ò �����,>/x'yJ�1BE"$�E��:#"$��� ñ )	�_a7�

G = �J>P� �/�.�-�.�-�_2	2`?
���s['LN@z�J%1�+%1�#";%1��) ò ���-Q ò "E"$�!�{�-�-�-�-�.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2	2`K
���s[|�SQ/�E��������%1��BE"*� ò ���e��%1��"*�<�-�-�-�-�-�.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2	2`0
���s[1[A@CB�D������!"$� ò BE9;F��-G ò ��F�� ò " ñ )1� [(Me3Sn)2Cu2(CN)4 · (dpeH)]

�.�-�/�.�-�.�-�_2�?'�
���s['Kb}H%19!�*)	~lD�9!&���B��V��BE"*��F��!���_%'��B?'��@c"$)	�����,� ò " ñ_ò �!���%1��"$�����-�.�-�-�-�-�-�.�-�_2�?�2
���s[1R = 9;F ò 9;F]"*���^�����zgj���E� ò ��������� [(Me3Sn)Cu(CN)2 · 1

2
(bpy)]

�.�-�-�.�-�/�.�-�.�-�_2�?1?
���s['Z��%'���w%'��B ò 9;F]"*���<�����zgj�!�*� ò ��������� [(Me3Sn)2Cu2(CN)4 · (dpeH)]

�/�.�-�.�-�_2�?1?
���s['0N@CB�D������!"$� ò BE9;F��-G ò ��F�� ò " ñ )1� [(Me3Sn)2Cu2(CN)4 · (dpe)]

�-�.�-�/�.�-�.�-�_2�?1[
����K1����%1�	�P���!� = 9;F ò 9;F#"$�!� ò � [(Me3Sn)2Cu2(CN)4 · (dpe)]

�-�.�-�-�.�-�/�.�-�.�-�_2�?1[
����K�2�gj���E:U�]8�T�uv�����w������5cx1������� ò � [(Me3Sn)2Cu2(CN)4 · (dpe)]

�-�.�-�/�.�-�.�-�_2�?'K
����K	?A@C��B ò 9;F#"�����cgj�!�*�	&p� ò 9;F�B ñ �!�*� ò ��������� [Cu2(CN)2(dpe)]

�-�.�-�-�.�-�/�.�-�.�-�_2�?'Z
����K1Lb}^)U����&p&\~�����5 ò &�����������������%1��"*���.�-�.�-�-�.�-�.�/�-�.�-�-�.�-�.�-�-�-�-�-�.�-�_2�?10
����K'��@CB�D������!"$� ò BE9;F��-G ò ��F�� ò " ñ )1� [Cu(CN) · (bpd)]

�.�-�.�-�-�.�-�.�-�/�.�-�-�.�_2rL#?
����K	[A@C��BEB*9;F�� ò "*" ñ )1� [Cu(CN) · (bpd)]

%'&�B�>/%1&�)'"*"$�!����)����!&�&p�J%1�*B�"$�!&�&������ �.�-�-�.�_2rL	L
����K1K�I�%1&p"*��&(%'"E"$B�"$�*��:]"*��� ñ )	� [Cu(CN) · (bpd)]
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K��s? �|a7�
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Ô	ÕpÔ Öj×�ØEÙ	Ú�×!Û�Ü;Ý,Þ�×�Øß�ÛpÙ	àJá1Úp×�Û�à,Þ�×!à_â^á1ã*ãE×�à�ãEäå×!æ]ç*Ø*×!à_è	é	àHâ^×
3
ßUà�ê7ÚÉë�à�ÞHâ^×

3
ß�àJì/í î

ï�ÕpÔ íé	ð�é	Úp×�ä�ç*Û�ã*Ü;Ý�×/ñéUé	Ø*Þ�ÛpàJá'ç*Û�é	à�ãEäåé1ÚpòUð+×!Ø*×�Þ�×�ãPólô`õJöl÷�ø6ù7×�ØEÚ�Û�à�×�Ø*ú�Ú(á1ë�øhûüòUä�ãýÕ.Õ-Õ Ôrþ
ï�Õsï ÿCú�ã�ç��1à�Þ�×.Ûpà

[(Me3Sn)2Ni(CN)4]
ë�à�Þ^Ûpà

[(Me3Sn)2Pd(CN)4]
Õ-Õ-Õ-Õ-Õ.Õ-Õ Ô��

ï�Õ�� ù7Û�à�Þ�ë�à�Ù	ãEÚ��1à�Ù	×�à,Û�à
[(Me3Sn)2Ni(CN)4]

ë�à�Þ<Û�à
[(Me3Sn)2Pd(CN)4]

Õ-Õ.Õ-Õ Ô��
ï�Õ	� 
SÛ�à�æ'×�ÚÉÛpà

[(Me3Sn)2Ni(CN)4]
ë�à�Þ<Û�à

[(Me3Sn)2Pd(CN)4]
Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ Ô��

ï�Õ�� ÿCë�ãEÙ	×���1Ý�ÚYç$×.ù7Û�à�Þ�ë�à�Ù	ãEÚ��1à�Ù	×�à�ë�à�Þ�
SÛ�à�æ1×�ÚÉÛpð���ë�ø�����× øüë�à�ÞHì�ã�ø�� é	ÚpòUð�×�Ø Õ ï'þ
ï�Õ�î 
SÛ�à�æ'×�ÚÉë�à�Þ^ÿú�ãEç��1à�Þ�×-Û�ð��/ØEë�à�Þ�úJá'ë�ãEç*×�Û�àUøhÖ�Ûp×�ØE×�Ü;æ Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ ï'þ
ï�Õ�� Öj×�ØEÙ	Ú�×!Û�Ü;Ý,Þ�×�Ø�ízøeù7Ø���Ü;æ1×!à�Ú��1à�Ù	×�à^Û�ð���ë�� �!�#"hø��$�J×%� �!�#"høüë�à�ÞHìPã��&���#"6ø�� é	ÚpòUð�×�Ø Õ ï'�
ï�Õ�( ) ×�ÚpÚ�äJá1Ø*á1ð�×!ç$×!Øfè1é	à

[(Me3Sn)4M(CN)8]
ð+ÛYç�â+* â^é�ë�à�Þ,
 Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ ï'î

ï�Õ�- Öj×�ØEÙ	Ú�×!Û�Ü;Ý,×�Ûpà�Û�Ù	×!ØcÿCú�ãEç��'à�Þ�×-ë�à�Þ.
SÛ�à�æ'×�ÚÉÛ�à
[(Me3Sn)4M(CN)8]

Õ-Õ-Õ-Õ.Õ-Õ ï'î
ï�ÕpÔrþ/
SÛ�à�æ'×�ÚÉÛpà

[(Me3Sn)4Mo(CN)8]
Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ ï'(

��ÕpÔ 0nÛ�à�Ù	×!ã*×lç�1!ç*×2�3�1ã�ç$×Pð�ÛpçzÞ�×!Ø*×!àHÿCú�æ4��Ø!1�ë�à�Ù	×�à5� ßUë�ð+ð�×�àUøjë�à�Þ_ßUç$ØEë�æ#ç$ë�Ø#6vé	Ø*ð�×�Ú ��Ô
��ÕpÔ 7�á1ØEÙ	×�ã�ç$×�ÚpÚpç*×-ê7é	úJá1ÚYç$äVé	ÚpòUð�×�Ø*× Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ �1î
��Õsï 7�á1ØEÙ	×�ã�ç$×�ÚpÚpç*×30jÛpã*×!à�äåé1ÚpòUð+×!Ø*×�Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ �8�
��Õ�� 7�á1ØEÙ	×�ã�ç$×�ÚpÚpç*×-â^é	ÚpòUúVÞ$�1à�äVé	ÚYò�ð�×�ØE× Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ �9(
��Õ	� 7�á1ØEÙ	×�ã�ç$×�ÚpÚpç*×/ñ/ë�ä:6v×�ØEäåé	ÚYòUð+×!Ø*×ÒÕ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ �9-
��Õ�� 7�á1ØEÙ	×�ã�ç$×�ÚpÚpç*×3��ë�ç*Ý�×�à�Û�ë�ð�äåé1ÚpòUð+×!Ø*× Õ.Õ-Õ-Õ.Õ-Õ.Õ/Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ �	þ
��Õ�î 
SÛ�à�æ'×�ÚÉë�à�Þ^ÿú�ãEç��1à�Þ�×-Û�ð��/ØEë�à�Þ�úJá'ë�ãEç*×�Û�àUøhÖ�Ûp×�ØE×�Ü;æwè1é	à_ê7é

B
ß�àJñPØ Õ.Õ-Õ.Õ-Õ �;�

��Õ�� <ÉÛ�ãEç*×PÞ�×�Ø=
�á1ã*ãE×�ØEãEç$é'> ú�Ø���Ü;æ1×!àÒÛ�à^ê7é
B
ßUàJñPØ Õ.Õ/Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ/Õ.Õ-Õ.Õ-Õ �1þ

��Õ�( ù7Û�à�Þ�ë�à�Ù	ãEÚ��1à�Ù	×�à,ë�à�Þ.
SÛ�à�æ1×�ÚÉÛpà^ê7é
B
ß�àJñPØ�Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ/Õ.Õ-Õ.Õ-Õ ��Ô

��Õ�- 
SÛ�à�æ'×�ÚÉÛpà���ë
Q
ß�àJñPØ Õ.Õ-Õ/Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ/Õ.Õ-Õ.Õ-Õ �8�

��ÕpÔrþ/
SÛ�à�æ'×�ÚÉë�à�Þ^ÿú�ãEç��1à�Þ�×-Û�ð��/ØEë�à�Þ�úJá'ë�ãEç*×�Û�àUøhÖ�Ûp×�ØE×�Ü;æwè1é	à?��ë
Q
ß�àJñPØ Õ.Õ-Õ.Õ-Õ �8�

��ÕpÔ1Ô�Öj×�ØEÙ	Ú�×!Û�Ü;Ý,Þ�×�Ø@��ë�ø6ÿcç*é	ð+á1ú�ãEç��1à�Þ�×A1B�7×!Û�úå×!àJá1Ü;Ý]úJá1Ø�ç$×�à_ß�Ü;Ý�ÛpÜ;Ý]ç*×�à^Û�à,��ë
Q
ßUàJñPØC�8�

��ÕpÔ`ïNù7Û�à�Þ�ë�à�Ù	ãEÚ��1à�Ù	×�à,Û�à,��ë
Q
ß�àJñPØ Õ.Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ-Õ-Õ-Õ.Õ-Õ.Õ-Õ-Õ.Õ-Õ/Õ.Õ-Õ.Õ-Õ �9(

��ÕpÔ���ù7Û�à�Þ�ë�à�Ù	ãEÚ��1à�Ù	×�à,Û�ð ñPØEòUä�ç;á'à�Þ
[2.2.2]

ë�à�Þ<Û�à.��ë
Q
ß�àJñPØ Õ.Õ-Õ.Õ-Õ/Õ.Õ-Õ-Õ.Õ �9-
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]�^\_Y���Q�:g�{�i'b�d�j3e�b�d.�aZtb��'jkh�Zcb���e

G � b$qAn�^}^~^}^~^}^}^~^}^~^3^}^~^}^}^~^}^~^}^}^~^ �%�
]�^\_����aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcu��An!e�b�d:�$s9e�g#{�jkZcbzv��QZtjn!jko���l8�8b?�@e
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O � b$qAn�^ �z_
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O � b$qAn�^~^3^}^~^}^~^}^}^~^}^~^3^}^~^}^}^~^}^~^}^}^~^ �z_
]�^\_����aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcb?�,�8��Zty%xHe:b�d��,�
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F � b$qAn�^~^}^~^}^ �8�
]�^�¡']a`�Zcb�d�e�b�f9g!h�i'b�f8jkb.e�b:d,�aZcb��9jh�Ztb,�@e

F � b�q3nQ^~^}^~^}^}^~^3^}^~^}^~^}^}^~^}^~^}^ �8�
]�^�¡8�|©�i9b�f8jAe:b�d,�aZcb��9jh�d�jkn@£=v�`�n�¥�o��9jb�Ztb.��e
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F

��e«²�e�b�d���e
F � b$qAn.^~^}^~^}^}^~^ �8¨
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F � b$µ¶Zm^}^}^~^3^}^~^}^~^}^}^~^}^~^}^ �8�
]�^	¨:_·�aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcu��An!e�b�d:�$s9e�g#{�jkZcbzv��QZtjn!jko���l8�8b?�@e

F � b$µ¸Z ^~^}^~^}^?_��%¡
]�^	¨%¡|`�Zcb�d�e�b�f9g!h�i'b�f8jkb.Zcb.�@e

F � b$µ¸Z~^}^~^}^3^~^}^}^~^}^~^}^}^~^3^}^~^}^~^}^}^~^}^~^}^?_��8¨
]�^	¨8¨��aZtb:�9jkh�Zcb,�@e

F � b$µ¸ZL^}^~^}^}^~^}^~^}^3^~^}^}^~^}^~^}^}^~^3^}^~^}^~^}^}^~^}^~^}^?_��8¨
]�^	¨9] � bzv � v�`LZtb�d�e:b�f8g!hti9b�f8jbHZtbHl4Ztjn�¯&s9o�p,�9�4�8n!d:Ztb�Zcjkn�{!jkb � b4v��Mjkn���Ztb:d�e�b�f8jb+^~^}^~^}^?_��%�
]�^	¨%�|`�jZtg!y:ZtjkhcjKh�i'b�f8jkn�jkn � b4v � v�`�Ztb�d:e�b�f8g�h�i9b�f9jkb¹^}^~^}^~^}^}^~^3^}^~^}^~^}^}^~^}^~^}^?_��8�
]�^	¨8� � v�¢ªvªe�b�d?¢ªv�¦�v�`�Ztb:d�e�b�f8g�h�i9b:f8jkbHjZtb�Zcf8jkn�s9e:g!f8jB�Fi9p:hc{�jn=�Mjkn!�:Ztb�d�e:b�f8jkb+^}^~^}^?_��8�
]�^	¨%�/�aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcu»º¼j{�n!s9ox4ohte�g�l8�8b

[(Me3Sn)Cu(CN)2 · (cpy)]
^}^~^�_8_�¨

]�^	¨8���aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcb
[(Me3Sn)Cu(CN)2 · (cpy)]

^3^}^~^}^}^~^}^~^}^}^~^�_8_�]
]�^	¨8���Mjkn�f8htjZto�pHd�jn@`�Ztb�d:e�b�f8g�h�i9b�f9jkb.Ztb.�;e�y:¯ jn!p$s9h\{�Zcf8jkb,q��4�8n�d�Ztb$s½{�Zt�9b�g!y¾�8hcx4u¿jkn�jkb _9_�]
]�^À]%�a¢�ezvÂÁ · · · Ã v#¢�e4v��Q�:g�{�i'b�d�j3Ztu�º¸jB{�n�s'ox4okhce�g�^}^}^~^}^~^}^}^~^3^}^~^}^~^}^}^~^}^~^}^?_9_Y�
]�^À]�_Ä¢�ezvÂÁ · · · Ã v#¢�e4v��Q�:g�{�i'b�d�j3���Zcg!o�p�jb?�¾jkb$s9o�p;�$s'n�{�jb�¦@j{��B��jn!�'jkb ^~^}^}^~^}^~^}^?_9_��
]�^À];¡/�aZtb:�9jkh�e:b�d�����g�{�i9b�d�j3Zcb

[(Me3Sn)2Cu2(CN)4 · (dpeH)]
^~^}^}^~^}^~^}^}^~^�_Y¡9¨

]�^À]%¨|�Q�:g�{�i'b�d�j3Ztb
[(Me3Sn)2Cu2(CN)4 · (dpeH)] Å [(Me3Sn)2Cu2(CN)4 · (dpe)]

_Y¡8�
]�^À]8]|�aZtb:�9jkh�Zcb

[(Me3Sn)2Cu2(CN)4 · (dpeH)]
e�b�d

[(Me3Sn)2Cu2(CN)4 · (dpe)]
_Y¡9�

]�^À];���Q�:g�{�i'b�d�j3e�b�d.�aZtb��'jkh�Zcb
µ
vBÁÆ¢F¦ Ã vÆl8jkn���n!¥:o��;{!jkbÇ�@s9e:{!jkb ^}^~^}^~^}^}^~^}^~^}^?_�¨8�



È É�ÊHË2ÌAÍLÍMÌAÎ.Ï.ÌKÐ�ÑSÌQÒYÓWÔ?Î,ÒYÕ

Ö�×	Ö8Ø/ÙaÚtÛ�Ü'ÝkÞ«ß9Ýkà!á9ÞtÝkÚcâ�ã;ä$å9à!Ýà@æ¾å'Þcç�ä:Þ�å'ç�ç�è�éMÝà!ä�ÚcÛ�ê�ë�Û:á8ÝkÛ ×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�í8í
Ö�×	Ö%îÄÙaÚtÛ�Ü'ÝkÞ�ë�Û:ê�ï�ä�ð�ç�ñ9Û�ê�Ý}ÚtÛ

[Cu(CN) · (bpd)]
×}×3×~×}×~×}×}×~×}×~×}×3×~×}×}×~×�ì�í%ò

Ö�×	Ö8ó�ô�ëzè�ï�ä�ð�ç�ñ9Û�ê�Ý3ß8Ýà!á8ÞcÝkÚcâ�ã4ä�å9à!Ýà�æ³å9Þ\ç�ä�Þtå'ç!ç#è�éMÝà!ä�ÚcÛ�ê�ë�Û�á9ÝkÛõ×}×~×}×~×}×}×}×}×}×~×}×�ì�í%î
òz×cì öQå9â�ã,ê�ÝàQ÷;ç�å9Û�ê�å9à!êzè�ø�Ýç!ã�ù4ê�Ý3Ýkà!ã�å9Þcç!ÝkÛ�Ý}úAà!Úcð�ç�å'ÞtÞtÝ ×~×}×}×~×}×~×}×}×}×}×}×~×}×�ìYò'Ö
òz×�û ü3ÝBý&å9ã�à�ÝkÛ�ã�ÚcÛ%þ�ÝÚtð!Ý3ë�Û:ê�÷zÚcâ�ã�Ýkà�ã�ÝkÚ\ç�ð�à�å'ç!ð!â�ã�Þtñ9á8Ýÿ×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�Ø:ì
Ø:×cì �SÚtÛ�á8Ýð!ÝBç��ç!Ý2ü3ñ9ð#ç�Ý·×}×~×}×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�Ø9Ö
îz×cì ü3ë:Ýkð�ç!ð�ë:ð!Ýkê ×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�Ø8Ø
ì8ì8×\ì éMÝkà��kÝkÚcâ�ã�Û�Úcð@ê:Ýkà@å9ë:ý á8ÝÜ;Þ�ñ9à#ç�ÝkÛ,úAà!Úcð�ç�å9ÞtÞcð�ç�à�ë�Ü%ç�ë�à�ÝkÛ ×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ìYîzì
ì8ì8×�û�úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û?ô�ù

B
÷zÛ�ú3à ×}×~×}×~×}×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ìYî9û

ì8ì8×	í|úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û?ô�ë
G

÷zÛ$úAà�×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ìYî'í
ì8ì8×ÀÖ�úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û���Ý��´ê,×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ìYî'Ö
ì8ì8×�ò�úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û?ø�ù

G
÷zÛ$úAà�×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ìYî9ò

ì8ì8×	Ø|úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û?ø�ù
O

÷zÛ$úAà|×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ìYî'Ø
ì8ì8×�î�úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û?ô�ù

O
÷zÛ$úAà ×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ìYî9î

ì8ì8×	ó|úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û	�@ë
F

÷zÛ�ú3à°×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ìYî9ó
ì8ì8×�
|úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û	�@ë

F
÷zÛ�æ¶Ú�×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ìYî�


ì8ì8×\ì�%úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û	�@ë
G

÷4Û$úAà�×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ì�ó�
ì8ì8×\ì8ìYúAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û	�@ë

N
÷zÛ�ú3àa×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ì�ózì

ì8ì8×\ìYû8úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û	�@ë
Q

÷4Û$úAà�×}×~×}×}×~×}×~×}×}×}×}×}×~×}×~×}×}×~×}×3×~×}×~×}×�ì�ó8û
ì8ì8×\ì�í%úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û ì�8í8å+×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�ó8í
ì8ì8×\ì�Ö;úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û ì�9Ö%å+×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�ó9Ö
ì8ì8×\ìYò8úAà!Útð#ç�å9ÞcÞtê$å½ç�ÝkÛ�ß8ù8Û ì�%î9å+×}×}×}×}×~×}×~×}×}×~×}×~×3×}×~×}×}×~×}×~×}×}×}×}×}×~×}×�ì�ó%ò
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E�69)+8D/1(>H�(>%020(�%x*�40Q0)�<C"�698D(>:;4081<�)+(�%�ef(�)+O0/D%02040%TH9(>%ZB|2P<�-0/1(�)�<�4T*�%0(�40(M"7698D(>:;408=<C)+(7_d<C'+(>)�/=<�8D/1(>%
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Oh(>/02T(>%0(�%M"7(>-0)�(>)+(R_�6981(�:�]T81(�20(�)fV�/D)�'+*�E9(�)+O0/D%02040%TH�(rq�'�)�<C"�698D(>:;4081<�)+(�£R69-08D)�~�40"7(LO0/D8120(�%ZB�/D%
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(�)+*�'RH9(�(>/DH9%0(�'+(zlU]0,.:�(�%d/1"¥V�/1)N'�*�H9/D'�'�(>)A/1%0204T3>/1(�)+(�%ZYP[s<�*&��/D(>8�/D*�'G8D(�'�3u'�(�%02081/D,.-ZBT"�<��9H�(>*+,.-T%0(>/¦w
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åwÒ���Ù�Ø�Ò�ïgÕ�Ø�è�Ð�Ý>Ü�ï�Ï�ÐYÐ ÒpÕ�ÔgÐ Ø�Ð*Ý4à*Ý~ßxÐ Ñ4ÏCÐ Õ!ä��#Ò�Ð*Ñ4Ï�Ù�Ñ�Û8Ü ßuÒ�Ñ�ÏâÐ Ò�ÕCÐ�ßxÐ ÒpÝ4Ð Ñ�ÐHéAÐ Ñ�×SÖ�Õ�Ô�Ø>Ö�è@ÙCÕ�ÔeÏ�Ð*Ø
� Ñ4ïgà*Ð Ø4Ø�Ð ØUÐ*Ñ4Ñ4Ð*Ò�Û8Ü6ÝWÞxÏtÖúÏ�ÒpÐöÓJÙCç�×�ÒpèHÖ}Ý4Ò�ïgÕÚÏ�Ð*ÑUÿkÑ4ÒpØ�Ý8Ö}×�×�ÐUØ�Û8Ü�Õ�Ð*×�×�Ð*Ñ��gï�Õ�Ø�Ý>Ö}Ý4Ý4Ð ÕîÔgÐ*Ü%ÝUÖ�×�ØYÏ�Ò�Ð
åwÒ���Ù�Ø�Ò�ïgÕ Ö�Ù�ØYÏ�Ð ÑYß��}Ø4Ø4Ñ�Ò�ÔgÐ*Õîû�ügØ4ÙCÕ�Ô�äAí_Õîÿ|ï�è@ç�Ò�Õ�Ö}Ý>ÒpïgÕÚè�Ò�Ý! #Ð Ö�ã6Ý>Ò�ï�Õ�Ø�Ý4Ð èYþ�Ð*Ñ>Ö}Ý4Ù�Ñ4Ð*Õ�Ù�ÕJê
Ý>Ð*Ñ
"$# ë���Ü�Ñ�ÝwÏ�Ò�Ð*Ø[à ÙCÑký(Ò�×pÏ�Ù�Õ�Ô!�gïgÕ%�æÒpÕ�ã%Ñ4Ò�Ø�Ý8Ö�×p×�Ð*ÕÂßuÒpÐ�à�ä�ýwä�Ï�Ð Ø

[(Me3Sn)2Pd(CN)4],
Ï�Ò�Ð

à Ù&��ïgÑ^Õ�Ò�Û8Ü6ÝYÐ Ñ�ÜtÖ�×�Ý>Ð ÕâßxÐ Ñ�Ï�Ð Õ ã}ïgÕ�Õ6Ý>Ð*Õ!ä0åwÒ�Ð*Ø4ÐzðzÐ�Ý>Ü�ï�Ï�Ð�ßuÒ�Ñ4ÏÚÒpè ëPïg×pÔgÐ Õ�ÏCÐ Õ�Ö�×�Ø'	�ß��}Ø4Ø4Ñ�Ò�ÔgÐ
�FÖ}Ø�êLå|Ò���Ù�Ø4ÒpïgÕ�Ø�êLðzÐ*Ý4Ü�ï�Ï�Ð(�[ç�Ð*à Ð*Ò�Û8Ü�Õ�Ð�ÝWä

)+*,* ½�¼t½�-/. éAÐ Ñ�Ø4Ù�Û8ÜCØ>Ö�ÙCëPç�Ö�Ù�Ï�Ð*Ñ<ß���Ø�Ø4Ñ�Ò�ÔgÐ*Õ0�qÖ�Ø�ê_åwÒ���Ù�Ø4ÒpïgÕ�ØLê�ðzÐ�Ý>Ü�ï�Ï�Ð�ä
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P3QSR&TVUCQXW�Y�Q�ZV[�U�\]UC^>[�UC_a`bU
cdRVefTg`bhVi&\kj]l]i�m�[�i&n�Q�[�op`fY�_�_�UCi!hViVZqZVY�r$[a`X\]UCo�[�efTVU>Q�`bUts�hVoSoSY�\]U>iqRVuvU>Q
ZV[�UXj�l]QS_�[�U>\]UCiVZ&Uxw�`SQShVng`bh&QyZVU>Qyz�UCQ�uV[�iVZ&hViV\
^>h&{<|�_�_�[�\&}�\]_�U>[�efTVU�w�`SQShVng`bh&QSUCi~n�l]iVig`bU>i�i�h&Q�Y�iVTVY�iVZ
[�ZVUCig`b[�oSefTVU>Q~�t���
o�[�ZVU>i�`S[��3^>[�U>Q�`~W�UCQSZ&UCi/���8[a`!��[�_a{�U�ZV[�UCo�UCQ�iVUCh&UCi��tQ�[�o�`bY�_�_�[�oSY�`b[�l]iVoSr!U>`STVl�ZVU
[�o�`xi�hVi�UC[�iVUto���o�`SUCr$Y�`b[�oSefTVU��No�`bQ�hVng`bhVQ�UC_�_�U���ig`SUCQSo�hVefT�hViV\!j]l]i���[�Qp`��p��Y�op`���z�U>QSuV[�iVZVhVi&\]UCi+Z&UCo

super
���UCQS_�[�iVU>QSuV_�Y�hD���X���Vo�r!�]\]_�[�efT/�

��r i3Y�efT&{�l]_�\�UCiVZVU>i���Y��V[a`bU>_�W�U>QSZVU>i�ZV[�U%oSl Z3Y�Q�\]UCop`bUC_�_�`SUCi¡TVl]r!l]_�U>�&`b[�oSefTVU>i¡z�U>QSuV[�iVZVhViV\�UCi
i3|�TVUCQ¢uHUCoSefT&QS[�U>uvU>i/�
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½�¾]¿!ÀVÁ�ÂÄÃDÂ�Å3ÆVÇ�Â'È�ÉVÊ
Â>Ç�ËVÂ>Ì�ÍdÂ>Ë�ÎSÌbÈ�Á�ÂCÇ�ËVÏVÂCÇaÎ¢ÉVËVÆÐË�ÉVÌ�ÂCÇ�ËVÂCÌ�ÑÒÇ�ÓgÈ�ËVÆVÂCËVÈ�Ì�Î�È�É&Ô�Ó�ÂCÕ3È�ÉDÎ
Ê�Ç�ËVÆ/Å3Ö�ÂCÌ×
ÆVÂCË�Ç�ËØÆVÂ>Ì0½�¾�¾]Ì�ÆVÇ�Ë3È:ÎbÇ�¾�ËVÊSÙfÏVÂ>¿$Ç�ÂÐÚ�ÏV¾]¿!¾]Á�ÂCÀ&ÎSÇ�ÊSÙfÏ�Û®Ó]ÂCËVÈ�ËVËgÎ�ÜtÝ
È�Ë3È�ÙfÏ�Ö�ÂCÌ�ÆVÂCËÞÆVÇ�ÂàßÄá@â3ãÄäE×
å�ÂCÌ�Á�Ç�ËVÂCÌ�ÕVÁ�È�É�×�æ�ÂCÌ�ÕVÇ�Ë&ÆVÉVËVÓ]Â>Ë/Å�ÆVÇ�Â�Ë�É&Ì�È�ÉVÊyç�ègÈ�ËV¾]¿!Â>ÎfÈ�Á�Á�È:ÎIÈ�Á�Ê,ÍdÂCËgÎSÌbÈ�Á�ÂCÇ�Ë&ÏVÂCÇaÎéÉVËVÆkêIÌSÇ�¿$ÂÄÎbÏgè�Áa×
ë Ç�ËVËVì:È�ÎbÇ�¾]ËVÂ>Ë+È�Á�Ê�Ú�å�ÌSíVÙfì�ÂCËVÁ�Ç�ÓgÈ�ËVÆ�Û
ÕvÂ>Ê�ÎSÂCÏVÂ>Ë/Å3È�Á�Ê�ÏV¾�¿$¾]Á�ÂCÀ&ÎSÇ�Ê�ÙfÏ�ÕHÂ ë Â>Ç�ÙfÏVË&Â>Î�ÜV½�¾�¾]ÌSÆVÇ�Ë3È�ÎSÇ�¾]ËVÊ×
Àv¾�Á�è�¿$Â>ÌSÂ�Å/ÆVÇ�Â�Ç�ÌSÓ]Â>ËVÆ&Ö�ÂCÁ�ÙfÏ&Â+î�ï�Ê�ÎSÂ�Ç�¿ñð�Ç�Ì�ÎbÊ�Ó]Ç�Î�ÎbÂ>ÌtÂCËgÎbÏ3È�Á�ÎbÂ>Ë/ÅÒÊSÇ�ËVÆ®ÊS¾]¿!Ç�Î�ÏVÂÄÎbÂ>ÌS¾]Á�ÂCÀ&ÎSÇ�ÊSÙfÏ&Â
æ�ÂCÌ�ÕVÇ�ËVÆ&ÉVËVÓ]Â>Ë/ÜVå�Â>Ç/ÆVÂ>Ë�ÆVÈ�ÌSÓ]Â>Ê�ÎSÂCÁ�ÁaÎbÂ>Ë+ÏV¾]¿!¾]Á�Â>À&ÎbÇ�ÊSÙfÏVÂ>Ë�½�¾�¾]ÌSÆ&Ç�Ë3È�ÎSÇ�¾]Ë&ÊSÀH¾]Á�è�¿!ÂCÌSÂ>Ë$Ç�Ê�ÎxÇ�ËqÆVÂCÌ
ò ÜgîtÌSÉ&ÀVÀvÂxÂ>Ç�Ë!óD¾�ËVÆVÂCÌpÔ<È�Á�Á ë É�ÕHÂC¾]Õ3È�ÙfÏ�ÎSÂCË/ÅgÆ&ÂCÌ�Æ3È�Ì�Ç�Ë~ÕHÂCÊpÎbÂCÏgÎCÅgÆ3È�ÊSÊ�ÆVÇ�Â�Ê�ÎbÈ�ÕVÇ�Á�Â�½tÌ�Ç�Ê�ÎbÈ�Á�Á�Ê�ÎSÌSÉVì]×
ÎbÉVÌôË�ÉVÌôÆVÉVÌSÙfÏõÆVÈ�Êôæ�¾�ÌSÏ3È�Ë&ÆVÂCËVÊ�ÂCÇ�Ë6ö]¾]Ë¬ð÷È�Ê�ÊSÂ>Ì'ÂCÌ�Ï3È�ÁaÎbÂCË¬ÕVÁ�Â>Ç�Õ&ÎCÜÒø�Ë÷ÆVÇ�ÂCÊSÂ>¿úùNÈ�Á�Á�ì:È�ËVË¬ÆVÇ�Â
æ�ÂCÌ�ÕVÇ�ËVÆ&ÉVËVÓ!ËVÇ�ÙfÏgÎ�Ó]Â>ÎSÌS¾�Ùfì�Ë&Â>Î�Ö�Â>ÌSÆVÂ>Ë/ÅvÆVÈ$ÊS¾�ËVÊ�Î�ÆVÇ�Âô½tÌSÇ�Ê�ÎbÈ�Á�Á�Ê�ÎbÌ�ÉVìgÎbÉVÌ ë ÂCÌ�Ê�Îbû�Ì�Î�Ö¢Ç�ÌSÆdÜHóD¾]¿!Ç�Î
¿kÉVÊ�Ê�ü�ÂÄÎ ë Î�Æ&Ç�Â�ÏV¾]¿!¾]Á�Â>À&ÎbÇ�ÊSÙfÏVÂ�æ�Â>ÌSÕVÇ�ËVÆVÉVË&Ó$ÉV¿ýÆ&ÂCË8å�ÂCÊpÎfÈ�ËVÆDÎbÂCÇ�ÁÒð÷È�Ê�ÊSÂ>Ì�Â>Ì�Ö�ÂCÇ�ÎSÂCÌpÎ�Ö�ÂCÌ�ÆVÂCËdÜ
Ý
Ç�Â>Ê!Ô�í&ÏVÌ�Î ë ÉþÆ&ÂCÌ!ÚóD¾]ËVÆ&ÂCÌSÊpÎbÌ�ÉVìgÎbÉVÌ�Û [(Me3Sn)4M(CN)6 · 4H2O]

¿!Ç�Î�ÿ � ù3Â 2+ Å��¢É 2+ Å� Ê 2+ Ü
�����	��
������� Á�Á�Â ë É&Ì+ÍdÂ>Ç�Î�ÕHÂCì:È�ËVËgÎbÂ>ËþÏV¾�¿$¾]Á�ÂCÀ&ÎSÇ�Ê�ÙfÏVÂCË ½�¾�¾]ÌSÆ&Ç�Ë3È�ÎSÇ�¾]Ë&ÊSÀH¾]Á�è�¿!ÂCÌSÂ$ÆVÂCÊqßÄá@â3ãÄäE×

å�ÂCÌ�Á�Ç�ËVÂCÌ�ÕVÁ�È�É�×�ê�èDÀ&ÊCÜ

� Ü îtÌSÉ&ÀVÀvÂ ò Ü îtÌSÉVÀ&ÀvÂ �&Ü îtÌSÉVÀVÀHÂ £�¤ Ü îtÌSÉ&ÀVÀvÂ £]£ Ü îtÌSÉVÀ&ÀvÂ

[(L4M(CN)8] [(L4M(CN)6 [L3M(CN)6] [L2M(CN)4] ��� [L3M(CN)4]

·4H2O] ��� [LM(CN)2]

ÿ�� ç�Ì���×�� ÿ�� ù3Â�� 4[8] � ÿ�� ç�¾ � 4[4] � ÿ!�#"�Ç	� 4[5] � ���%$'&)(+*-,/.0�
ÿ�� ÿ8¾ � √ � ÿ��1�¢É2� √ � ÿ��1�¢Ï3�54�� ÿ!�#6�Æ2� √ � ���%$'&87	9�,/.0�
ÿ��Þð � 4[5] � ÿ!� � Ê:� 4[5] � ÿ�� ø�Ì;�54�� ÿ��<6�Î��=4>� ���%$'&87	*
Ñ?�

(CH3)3Sn+4@��æ�ÂCÌSÕ&Ç�ËVÆVÉ&ËVÓ]ÂCË�ì�¾�ËVËgÎbÂCË8ÕVÇ�Ê¢Á�È�ËVÓ~Ë�ÉVÌ�È�Á�Êx¿!Ç�ì�Ì�¾]ì�ÌSÇ�ÊpÎfÈ�Á�Á�Ç�ËVÂCÌXå�ÉVÁ�ì+ÂCÌ�Ï3È�ÁaÎbÂCËqÖ�ÂCÌ�ÆVÂCË/Ü
×�� æ�¾]¿ ç�Ì¢ÉVËVÆ�ÆVÂCË-A�Á�ÂC¿!ÂCËgÎSÂCË�ÆVÂCÌCBDÜHîtÌSÉVÀ&ÀvÂtÊ�Ç�ËVÆ�ÕVÇ�Ê�Á�È�Ë&Ó~ì�ÂCÇ�ËVÂ;6,¾]Áaè�¿$Â>ÌSÂtÕHÂCì:È�ËVËgÎ�Ü
4 � ó�ÎSÌSÉVìgÎbÉ&Ì�ÕHÂCÌ�ÂCÇaÎbÊxÕHÂCì:È�ËVËgÎ�Ü
√ � ó�ÎSÌSÉVìgÎSÉVÌ¢ì�¾]ËVËgÎSÂ Ç�¿D��È�ÏV¿!ÂCË�ÆVÇ�Â>ÊSÂ>Ì � ÌSÕHÂCÇaÎ¢Ó]ÂCÁ�û]Ê�ÎxÖ�ÂCÌ�ÆVÂCË/Ü
Ý
Ç�Âôó�ÎbÌSÉ&ì�ÎSÉVÌ¢ÆVÂCÊE6I¾]Á�è�¿!ÂCÌSÊ

[(Me3Sn)4Fe(CN)6 · 4H2O]
Ö¢ÉVÌ�ÆVÂ £ �F� £ ö�¾]Ë8å�ÂCÏVÌ�ÂCËVÊ�Â>Î�È�Á Ü [8]

ö]Â>ÌSûHGvÂCËgÎbÁ�Ç�ÙfÏgÎ�ÜdÍdÉÐÆVÇ�ÂCÊ�ÂC¿ ÍdÂCÇaÎbÀVÉVË&ì�Î
ÓgÈ�ÁaÎ�Æ&Ç�ÂCÊ�Â'æ�ÂCÌ�ÕVÇ�Ë&ÆVÉVËVÓ$ËV¾DÙfÏ0Ë&Ç�ÙfÏgÎtÈ�Á�Ê�Ï&¾]¿$¾�Á�ÂCÀDÎbÇ�Ê�ÙfÏ/Ü



I�J�K LNM�OQP�RTSVU>M=W3XYS�Z\[^]�_`M�aba�cdPeSVXYSVU�f�gH[\f�a^hji+f�]�]/f�kbf�Sml�RonpX
3 q a�c 2 r ksRut�vwc 4 x yFy

z|{~}����F�H}��o{E�o�����o{0�	�F{0���H���;{0�s������}��H�o��� [5] �`��� �o�d{~����{ � ��{~�	��{0��{~����� � �����H��� � �d��� ��� �����d{~��}�� � �;� � ����`� � �e�d�H����{���{~��� {~�o¡ � ��������� [(Me3Sn)4Os(CN)6 · 4H2O]
���H�o¢~���e�o{0����{0�|£¥¤¦���e��}¨§ � � �ª© �>��� ��� ���{~�¬« � �w�����`}��H�e���«F{~�e®s{0����{Q�d{~�2��� � �e������� � �d��� ��� ���e�d{~��}�� � �¯�F{0���H���¯{~� ���±° ��} � {~� � � {0�o{~��²¦�T�¡\{ � � � � � ���`� � �e��������{³��{~�¯� � ��}µ´/{0}���{0����{~� � } �H��� � � �F{~� ° ���d}�{~� � � � �5� {0�o¡ � ���������3¢~�)¢0¶���}Y�d{~��£·+�H¡\{0����{2¸�£ y ¢~{ � ��� { � ��{2¹E¡º{~�o� � ��}Y�»�H����{0�³¢0���¼z|{ � ��¡º{~�>�H���Y�d{~�p} �F��� ��{~��� � �o��}�{~�p� ��� �o� � ���>�� ��� ���e� � ��½ � {~�o{¾��{~��¿QÀVÁ�ÂQÃ��ÅÄ�{0�e� � ��{0�o¡��Æ�H���Ç·	½����~£^È � {0�o¡\{ � � �e�:¢0�2{~�e®��H�e�o{0� � ���H�e��� � {¯É��o�o���Y�o����e{0�¼��{~�¬Ê � ��½ � {~�o{ � ����{~�o}�����¡�{ � ��{~�¦} �H��� � � �F{~� ° { � }�{ � � � ���d�o���`�o���o{~���b� � ����£º¤ � {�¤¬�H�o���d{~�����������{~�Ë� � ����� � �����H����{Ë« � � [(Me3Sn)4Mo(CN)8]

�����
[(Me3Sn)2Pd(CN)4]

�����¯��� ��� �	� � {¦ÌÎÍF�e�����
� }��o{~�ÏÉ��d���`�o���o{~� � �H��}Y�d{���{~�³� {~�o�F��{ � ��} � ����{~�o}�����¡���{~�EÐ�e�����\{Ñ¾����� yÓÒ {0�o��� � ÍF�H� � ��}|£�¤¬������ ��¡º{~�e���>� � ���d{�� � ��}Ô� � {¯²C�����H} � { � ���H�o�N� � {¯� {0�e¡ � ���������F{~� � ����{~�o}�����¡?{ � ��{0��Ð��o�����º{�������{
� � � ���d�o���`�o���o{~����� � ���|£
Õ¾Ö0× ØÚÙ0Û|Ü%ÝHÞÎßàÙ~á âËÞbã¾ä�åQæËÙ0ç�ç è�Ü�Þ^âËÞÎß%é;êsäNé;ç�ë:ì³éå~å~é;í³éÞEÝYî^î^è

ï ÝYð â
3 ñ ç è 2 ò íÔÝ�ó#ôõè 4 ö

¤ � {�¿QÀVÁ�ÂQÃ��ÅÄ�{0�e� � ��{0�e¡��Æ�H���T� ��� �e� � ���>� ��� ���o� � ��½ � {0�e{¦��{~� yFy £|Ð��o�����\{�� � ���Y�d{~�w¡ � �e�Æ�H�����`�����H������ �`� � ��� � �����H��� � ��{0�;Ä������3{0�e}��H�ª�d{0�Ô®s{0�o��{0��£sÉ �F��� ��� � ���÷� � {�Ê����;�����÷Ê%�e�5� {0�o¡ � ���������F{0�ø� � {{ � ��´��H��}��e�d{~��¿QÀVÁ�ÂQÃV�TÄ�{~�o� � ��{0�e¡��Æ�����T� ��� �e� � ����� ��� ���o� � �ù½ � {~�o{ � « � ����{0��{0��{ � ��{Ï�� � �����H�����e�o�o���Y�o������H���H��½��o{N« � �o� � {0���Ó£ yVúFûHÒ ®Ï���o��{~�2� � {¾} �H��� � � �F{~�wÊ ���¦�����2Ê%�e�5� {0�e¡ � ���������F{~�3���H�;{0�e�e�o{¯§����« � � üE� � � {Q�¬���5£ [9, 10] ¡º{~�o��}�� � {~¡º{~��£|¤ � {;{0�o}��H���o{0��{~�-� {0�e¡ � ���������F{~�-®��H�o{~��� � ® � }�� � ��ý3�H�o�e{0��H�����H����} � � � �o�Y��� � �e��}�{0�»ÌÎÍF�o�����F� ��� �e�d{~��� ������ÍF�e� � ��}|£|¤ � {0�e{N·à���o�d�H��}�{������w� � {@þ`�������d��� � �e��}�������H���H�e{¼� ��� �e� � ���>� ��� �÷« � �ÿÊ����������m¡�¢Q®£ÏÊ������	����´/¶�}��e�o{0� ���H¢~� � ���H�e�³üC� � � {Q�³�H�5£	´/¶���� � {Ê � ��½ � {0�o{¥{ � ��{¥����{0����� � ��}�{ � ¢Q®�{ � � ��� {~��� ��� ���H��{¥É��o�o���Y�d��� « � �d�����o�o�H�H�d{ �Y� }���{Ï{ � ��{¥� � ���`� � �����H���ª����d�o���`�o���d�����H��½��e{@« � �e¢0����{0�F{~��£�²¦����}�
�¶�����¶¼� � ���`�o{ yVúFû� � � {@} �F��� � � �F{�� � �Ç� {~�o¡ � ���������¯�`����H��� ��� �`� � �`� � �e�d�H��� � ��{~��Ä�������}�{0�o���d{~����{~� [11] £^���o����¸ Ò �F�H}��e{��e�����o{0��F{0���H����{~�:�����`}��H�e��� � � � ����`� � �e�d�H����{:« � � ��{~��� � �Ç� {0�e¡ � ��������� [5] ¢0�»{0�o}��H���o{0�w�����w��� ��� �¦� � {�É`�d�o���`�o���� � {~�o{~�Ê � �ª½ � {0�e��H��´/¢0���`�Æ���o{0�|£Y¤ � {EÉ���}`® � {0� � �F��{ � �o{0� � � � ���`� � �����H����{	« � �¾� � {0�o{~��� {~�o¡ � ���������F{0�¾���H�e¢0�����d{~����{~� � � � {Q��F{~� � � ��{0���e�����o�w¢0����{~}�� � �e���`�����F{~�2��{ � �F{~����{0���C���d������{~�:� {0�e¡ � ���������F{~��£+� ���o��}�{ � �Y�N� ����H��� � ¡8� � ��}µ� � {-·b{0����{0��¢¼¢~������{~}�� � �e���`����� � �÷��{0� ��� � �e��������{~� ��� �¾�e�d{ � �F{~����{~��§��H�e�o{���{0�z|{~�`�o�d�H����� �H� �%«H{0�o�����H�e�Y�Ó£`� � ��{ � ��{~���E{ � �F�����;¢0������{0}�� � �o��������� � �¾� � {~�o{0� � {0�e¡ � ���������F�e�`�Æ�H�e�o{¡\{0� � ��}Y�d{Q�d{0���H����}��o��} � ��É � � ��� �H� [12] ������� � � [13] £`z|��Ä�{~� � ����� � {0�e{0� ²¦�e¡º{ � �%®��H�e{0��� � {¥} �H��� ���{0��� � �o��}�{0�NÉ`�d�o���`�o���o{~�:« � � [(Me3Sn)2Pd(CN)4]
�����

[(Me3Sn)2Pt(CN)4]
� � ��}�����¡\{0�>�H���`�0£
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OQPSRUTUPWVYX�Z\[<Z^]`_badc�c�]	PWeZgfih�j=c�kmlnPSo/p<c	PWqf<crk�OQZ$R8s<qt[<ZvuxwZ^]	eVWZgPWyzs<Z�[Aj={gpQ|~}<c�yzsCf<PSR	R ����� eZgV�j=f<e
Z^c�f2p<f�����PWfC�t]	PWc�Rzj=VSVWZ�w=qf

[(Me3Sn)2Pd(CN)4]
{^p�{^�<yzs,R�Z^f+pCf<[�c	q�[<PWZv�tR�]�p<�,R�p<]�{^p�VW�c	Z^f �

|npCo�a=VSVWPWe�}�Z^P/[<PWZgc�Z^]���Z^]�}CPWf<[<pCf<e!PWc�R9�t[Aj=c�c�[<PWZ\jdc	�t���vZgR�]�PSc�yzs<Zn��PSf<s<ZgPSR�_`PSZ�}�Z^P/wtPSZ^VWZgf�OQqVSZ$k

�S�g� ���d�
����� �������A�

[(Me3Sn)2Pd(CN)4]
j � ��yzs,_`PSf<ep<f<e=c�Z^VSVWPS <c�qPS[�krlnj=]�c�R8Z^VSVWp<fCe\[<Z^]�j=c	�t�v��Z$R8]�PSc�yzs<Z��PWf<sCZ^PSRQu4��yzs,_`PWf<e=p<f<ec	Z^VWVSPW <c	qPW[CZ¡��PYRv¢=£�¤¥|npCX�Zgf,R8sAj=VYR8c�_bj=]	c�yzs<ZgPWf<VSPWyzs<�dZ^PYR �$� } ���yzs<PSyzs,Rzj=pCX�c	PWyzs,R � lnPWj=eqfAjdVWZ¡j�¦ ��§¨� � §  <�©pCf<[ªlnPWj=e,j=f<j=VWZ�}«¦ ��¬=¬ � ¨  C� ���ZgPSR8Zgf<V�adf<eZ\y�¦FX7¦ � £,® � �°¯! C�±p<f<[²[³¦FZ�¦ � £ ¨ £C��£! <�

�2�<VSw=Z^]�}CPWf<[<pCf<eZ^fMeZgfAj=pM[<PSZ´��p<�v��ZgfCX�q]	��ZgVµ[<Zg]��tR8]	p<�,R8p<]�j=}C}<PWVS[<ZgR ��¶ PSZ!c�yzs<qf���yz�2sAj=]�[�R
X��<]�[<PSZUsCq��q=VWqeZb·~PYk¸��Z^]	}<PWf<[Cp<f<e\X�j=f<[��,c	PWf<[v[<PSZn�tyzs<PWyzs,R8Zgf�j=pCc�¹�w=Z^]�[C]�PWVSVSR�Z^ftº���PSZ^]�Zgyz�=Zgf¡j=pCX�k
eZ^}<j=pCR~u�c	PWZgs<Z`|n}<} �t�t�S���J� lnPWZU�tZ^PSR�Z^fv}/Zgc	R�Z^s<Zgf�j=p<c�w=Z^]�}C]��<yz�dZ^f<[<Zgf²lnPWy$�,j=f<q(km»5]�PW�vZgR�s,��VS{^PSf<f�k
��PWf<s<ZgPSR�Z^f��,_�q}/ZgP,¼	Z$_�ZgPWVSc�{g_�Z^P���Z^PYR8Zgf�fAj=s<Zg{^p¡VSPWf<Z^j=]�wZ^]	�2ft�C CXxR½c�PSf<[��vPSR¾Z^PSf<Z^� ¶ PSf<�=ZgV�w=qf
� ®  � � u ���¿ u¸��f � kr· � k�À ��� p<f<[ � ®=¢��  u ��	¿ u¸�tf � kr· ¬ k�À ¬�$� lnPWZijdf<[<Z^]	Z^fÁ}�Z^PW[CZ^fÂ��ZgPSR8ZgfÃ{^ZgPWeZgf
[Aj=eZgeZ^f�c	R8j=]��dZ�|n},_�Z^PSyzstpCf<eZ^fÄw=qfÄ[<Zg]LÅÆPSf<Z9j=]	PSR8adR���PYR ¶ PWf<�dZ^VSf�wq=f ��§,� � ¬ u ���¿ u4��f � km·~¯dk
À�¯ � p<f<[ � ¢=®��Ç®Cu ��	¿ u4��f � km· � krÀ ��$� l�jdc�wq=f�[<Z^f�È�Zgf,R8]8jdV�jdR�q��Zgf+jdpCX�eZ^c	 Aj=f<f,R�Z���PSZ^]�Zgyz�MPWc	R
X�j=c	RnÉ2pAj=[<]�jdR8PSc�yzs���[<j�[<PWZ ¶ PSf<�=ZgV7{g_`PSc�yzs<ZgfM[<Z^f�À¾km|bR�q�vZ^fip<f<[i[CZ^�ÊÈ�Zgf,R8]8jdV�jdR�q�¥u¸À¾krË�[�k
À � ¼	Z$_�ZgPWVWc�X�j=c	R  £ ¿ }/Z$R8]�j=eZ^fÃu�wteV � »�j=} �7��� ¯ � p<fC[�[<PWZ���Z^PYR8Z^fCV�a=f<e=Z^f+�vPSR � £ ¨ £C�°£Q <�Ì}<{g_ �
� £,® � �°¯\ <�ÍfAj=s<Zg{^pvPW[<Zgf,R8PWc	yzs�c	PWf<[Quxw�e=V � |~}<} �t���Y� u�} ���J�Î �Ï·UPYkrË5qVS�t�vZ^]7c	PWf<[!X�j=c�R�[<PWZ�eVWZgPWyzs<Zgf
¶ PWf<�dZ^VÆp<fC[Q|~}<c	R8a=f<[<Z�{^p�ÐAf<[CZ^f��A_�j=c~[CPWZ\ÑnsCf<VWPSyzs<�=ZgPSR`[<Zg]n�2R8]�pC�2R�p<]�Zgf�}�Zg_�Z^PSc	R �
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´zµx¶O·�·�¸F¹�º�»�µ�¼¾½�¿ �hÀ ·7ÁÂ·�¹�¸�ÃÄ4ÅsÆrÇ�µ)È�É�µ6É�·�Ê	µ6Ç�»�ËbÊ	¸�µ�Ê[Ì"ÃÍ�¸�ÃÍ4Å�¿'Ì"¸�Ê!·'ÊKÎEÅ�ÊKÍ4Å�Ç�»�ÎqÏh»�Ç�º�Ð�Ç�Å�¸FÎ�ÃÍ�Ñ
Ò ¹cÇ�µ�Ç�Ð�Ê	µÔÓ5ÕAº À�Öy× Á

4 Ø ÑCÙA¸�µ�Í�ÊK¸HÅ�ÊKµZÚ¤º�¸�ÊxÛ�·'ÊKÐ�Å�ÐE¸�¼�É�µ�Ç�¹HÑ�·�¸ Ò4Ü Ð�Ç�Ær¸Fº�Ç�¹�Ê À�Ý Ê 3 Ì�µ�ÁzÑCÙA¸Fµ�Í�ÊK¸HÅ�Ê	µfÈ�ÊKÐCÑ·�Ð�Û�ÃÄhÅ)Î�¸�µ�º&¿ÂÞkÊ	¼�Å)ÆrÇ�µLº�»�Ð�ÃÍßº�¸FÊ]àZÊ	µhÅ�Ð�Ç�¹�Ç�Å�É�ÆrÊxÊK¸Fµ�ÊKÐ)Ì�ÃÍ�¸FÃÍhÅ)º�ÊKÐ × ¸HÑ�áRÊKÐE·�¸�µ�º�»�µ�¼�Ê	¸�µ�Ê
ÙA·�Ê	µ�Ê!»�µ�ºxÆ¾¸�Î�ÎSÅyº�Ê	µ6¶�·�ÎEÅ�Ç�µ�ºxº�Ê	ÐyÊK¸Fµ�âKÊ	¹�µ�Ê	µ<Ì"ÃÍ�¸�ÃÍ4Å�Ê	µ1È�É�µ�Ê	¸�µ�Ç�µ�º�ÊKÐ	Ú�Î�É�Î�¸Fµ�ºxÇ�¹F¹�Ê!Ì"ÃÍ�¸�ÃÍ�Ñ
Å�Ê	µ1¸FµxÊK¸�µ�ÊKÆiÊ	¸�µ�Í�ÊK¸FÅ�¹�¸FÃÍ�ÊKµjÆ¾¸FÅEÅ�¹�Ê	Ð�Ê	µ)¶O·�ÎSÅÇ�µ�º1È�É�µ ����ã Ò ÆäÇ�µ�¼�ÊKÉ�ÐEº�µ�Ê�Å�¿7åOÊ	ÐDÆ¾¸FÅEÅ�¹FÊKÐ�Ê�¶O·�Ñ
ÎEÅ�Ç�µ�º)Æ�»�Î�ÎÂº�ÊKÎEæ¯ÊK¼�ÊKµx¼�ÊKµ�É�ÆrÆ¾ÊKµ¾æÂÊ	Ð�º�Ê	µ&Ú�º�Ç8º�¸�ÊOàZÊKµ4Å�Ð�Ç�¹�Ç�Å�É�Æ¾ÊqÊK¸Fµ�ÊKÐyÌ�ÃÍ�¸�ÃÍ4Åsµ�¸�ÃÍ4ÅsÇ�¹F¹�Êq¸�µ
ÊK¸Fµ�ÊKÐÂÙR·'ÊKµ�Ê!¹�¸�Ê	¼�ÊKµZ¿�çD¸�Ê	Ð�Ç�»�ÎÂÊKÐ�Äh¹�è�Ð�Ê	µ)Î�¸FÃÍjº�¸�Ê�¸�µ)é�Ç�·'ÊK¹�¹FÊ!½�¿/½8Ç�µ�¼�ÊK¼�Ê	·�Ê	µ�ÊKµxÆ¾¸�µ�¸FÆ\Ç�¹�ÊKµ:»�µ�º
Æ\Ç�ê�¸FÆ\Ç�¹�ÊKµ¾¶O·�ÎEÅè�µ�º�Ê�¿�¶�»�ÃÍ1¸�µjº�Ê	ÐqÕRº"Ñ�áRÊKÐE·�¸�µ�º�»�µ�¼�Î�¸Fµ�º1è�Í�µ�¹F¸�ÃÍ�Ê�áRÊKÐ�Í�è�¹FÅ�µ�¸�ÎEÎ�Ê!âK»jë�µ�º�ÊKµ&¿
ç�¸FÊKÐb·'Ê	Å�Ð�è�¼�ÅAº�ÊKÐAÆ¾¸FÅEÅ�¹FÊKÐ�Êì¶O·�ÎEÅÇ�µ�º ����í Ò Æ1¿4Ì"É�æ¯É�Í�¹�º�¸�Êsî¯¸�µ�º�»�µ�¼�Î�¹�è�µ�¼�Ê	µ&Ú�Ç�¹�Î¤Ç�»�ÃÍ�º�¸�Êsî¯¸�µ�Ñ
º�»�µ�¼�ÎEæq¸�µ�Ä�ÊK¹�¸�µ¾º�ÊKµ\Í�É�Æ¾É�¹�Ê Ò Å�¸FÎ�ÃÍ�Ê	µ × ¸vÑ�»�µ�ºjÕAº�ÑzÕ�É�¹ Ü Æ¾ÊKÐEÊKµ)¹F¸�Ê	¼�ÊKµ¾¸�ÆïÊ	ÐEæÂÇ�ÐEÅ�Ê	Å�Ê	µjîÂÊ	Ð�ÊK¸FÃÍ
ËNÛ�Ð¢º�¸�Ê	Î�ÊsðDÉ�É�ÐEº�¸�µ�Ç�Å�¸FÉ�µ�ÎEÈ�ÊKÐE·�¸�µ�º�»�µ�¼�Ê	µ8»�µ�º:â	ÊK¸F¼�ÊKµ8æ¯ÊK¸HÅ�Ê	ÐbÄ�Ê	¸�µ�ÊÂ¶O»�ñZè�¹�¹F¸�¼�Ä�ÊK¸HÅ�ÊKµZ¿�Ì�É�Æ¾¸FÅ�âKÊ	¸�¼�Å
Î�¸FÃÍ&Ú�º�Ç�Î�ÎPº�¸�ÊmÕRº"Ñ�áRÊKÐE·�¸�µ�º�»�µ�¼)º�É�ÃÍ#¸FÎ�É�ÎSÅ�ÐE»�Ä4Å�»�ÐEÊK¹�¹¢âK»�ÐOÍ�É�Æ¾É�¹FÉ�¼�ÊKµ × ¸vÑ�áRÊ	Ð�·�¸Fµ�º�»�µ�¼r¸�ÎSÅ�¿�Ì�¸�Ê
·�Ê	Î�¸HÅ�â	ÅTÄ�ÊK¸Fµ�Ê¾Ç�·4æÂÊ	¸�ÃÍ�Ê	µ�º�Ê\Ì"Å�ÐE»�Ä4Å�»�Ð	Ú&æq¸�Ê:º�¸FÊKÎ[Ç�µ�Í�Ç�µ�º]È�É�µJÕA»�¹FÈ�ÊKÐ�º�¸Fñ�Ð�Ç�Ä4Å�É�¼�Ð�Ç�Æ¾Æ:ÑCåPÇ�Å�ÊKµ
È�Ê	Ð�Æ�»�Å�Ê	Å¯æq»�Ð�º�Ê [14] ¿�å�¸�Ê�ËNÛ�ÐÂº�¸FÊ × ¸HÑ�áRÊ	Ð�·�¸Fµ�º�»�µ�¼m·'ÊKÎEÃÍ�Ð�¸FÊK·'ÊKµ�Ê � ÑCÌ�ÃÍ�¸FÃÍhÅ�ÊKµ�Ñzò�É�¹�¼�ÊDÄ�É�µ�µ4Å�ÊPÎEÉ
µ�¸�ÃÍ4Å¯·�Ê	ÎEÅ�è�Å�¸F¼�ÅRæÂÊ	Ð�º�Ê	µ&Ú�ÎEÉ�µ�º�Ê	Ð�µ)Ê	Îìæq»�ÐEº�ÊKµj¸Fµr·'ÊK¸Fº�ÊKµ\ò¤è�¹F¹�ÊKµ�µh»�Ðìâ	æ¯ÊK¸ZÇ�»�ËNÊK¸Fµ�Ç�µ�º�ÊKÐRËNÉ�¹�¼�Ê	µ�Ñ
º�ÊrÌ�ÃÍ�¸FÃÍhÅ�ÊKµJ¼�Ê	ËN»�µ�º�ÊKµ&¿¢ÙAÎTÄUÇ�µ�µ)óEÊKº�É"ÃÍJ¹FÊK¸FÃÍhÅTµ�Ç�ÃÍ4È�É�¹F¹�âKÉ�¼�ÊKµgæÂÊ	Ð�º�Ê	µ&Úkæq¸�Ê�º�¸FÊ:¶Oµ�µ�Ç�Í�ÆrÊ
Û�·'ÊKÐ!È"¸�ÊKÐCÑSÌ�ÃÍ�¸�ÃÍ4Å�Ê	µ�ÊKÐSËNÉ�¹�¼�Å�Ê�¿&åO¸�Ê	Î[¹F¸�Ê	¼�ÅTÇ�µôº�ÊKÐT¶�ÐEÅ�Ú&æq¸FÊ�ÊK¸�µ�ÊrõqÊ	ËNÊ	Ð�Ê	µ�âKÊ	·�Ê	µ�Ê\¸Fµôº�Ç�Î8ð!ÐE¸HÑ
ÎEÅ�Ç�¹�¹F¼�¸FÅEÅ�ÊKÐb¼�ÊK¹FÊK¼�ÅRæq¸�ÐEº&¿hÞkÊK¼�Å¯ÆrÇ�µrº�¸�ÊDõDÊ�ËNÊKÐEÊKµ�â	ÊK·'ÊKµ�ÊP¸FµrÊ	¸�µ�Ê	Æ+ö÷¸�µ�Ä�ÊK¹'»�µ�¼�¹FÊK¸FÃÍ\ø í�ù â	»\º�Ê	µ
Ì�ÃÍ�¸FÃÍhÅ�ÊKµ&ÚkÎEÉxÄ�Ç�µ�µgÆ\Ç�µ<âK»ôº�ÊKµ]Ë�Ç�¹FÎ�ÃÍ�Ê	µ�Ì"ÃÍ�¹�»�ú�ËNÉ�¹�¼�Ê	Ð�»�µ�¼�ÊKµ]Ä�É�ÆrÆ¾ÊKµZ¿&ÙA¸�µôîÂÊ	¸�Î Ò ¸�ÊK¹�Í�¸�Ê	ÐSÑ
ËNÛ�ÐsâKÊ	¸�¼�Åy¶O·�·�¸F¹�º�»�µ�¼r½�¿/û�¿�ç�¸FÊKÐ�·'ÊK¸�æq»�Ð�º�Ê	µ6·'Ê	æq»�Î�ÎEÅOÇ�µ�º�ÊKÐ�Ê!ö÷¸Fµ�Ä�Ê	¹k¼�Ê	æÂè�Í�¹HÅ�Ú�æ¯É�º�»�Ð�ÃÍ6Æ\Ç�µ
ÊKµ4Åzæ¯ÊKº�Ê	ÐmÇ�»�ËRÈ�¸FÊKÐCÑSÌ�ÃÍ�¸FÃÍ4Å�ÊKµgÉ"º�ÊKÐPÇ�·�Ê	Ð!Ç�»�ËìÎE¸�ÊK·'ÊKµ"ÑSÌ�ÃÍ�¸FÃÍ4Å�ÊKµôÄ�É�ÆrÆ8Å À Ê	Î!¸�ÎEÅOÊK·'ÊKµ�Ë�Ç�¹�¹�Î�º�¸�Ê
× É�ÐEÆ\Ç�¹�ÊAÊK¸Fµ�¼�Ê	âKÊK¸FÃÍ�µ�Ê�Å±Á�¿ Ý ¸HÅ¤çD¸�¹FËNÊAº�ÊKÐbÎEÊKµ�ÄhÐEÊKÃÍ4ÅìÇ�»�Ë�º�ÊKµ�Ì�ÃÍ�¸�ÃÍ4Å�Ê	µ:ÎEÅ�Ê	Í�ÊKµ�º�ÊKµ�ÙA·'ÊKµ�ÊyÄUÇ�µ�µ
Æ\Ç�µ\·'ÊK¸'º�ÊKÐsÕAº�Ñ�áRÊKÐE·�¸�µ�º�»�µ�¼�Ê	Ð�Ä�Ê	µ�µ�Ê	µ&Ú�º�Ç�ÎEÎyÊK¸Fµ�ÊO¸Fº�ÊKµ4Å�¸FÎ�ÃÍ�ÊPõ�Ç�»�Æ\Ç�µ�É�Ð�º�µh»�µ�¼�º�ÊKÐyüTÐE»�µ�º�Ñ
Î�ÃÍ�¸FÃÍ4Å À ¶PÁìÊKÐEÎEÅsµ�Ç�ÃÍ ��ý æ¯ÊK¸HÅ�ÊKÐEÊKµ6Ì�ÃÍ�¸FÃÍ4Å�ÊKµjÊ	ÐEËNÉ�¹F¼�Å�¿"ÙA¸�µ�ÊOæÂÊ	¸FÅ�ÊKÐ�Ê!üTÊ�Ë�Ç�Í�Ð�Ê	µ�Ïh»�ÊK¹F¹�Ê�·�Ê	ÎEÅ�Ê	Í4Å
º�Ç�ÐE¸�µ&Ú7º�Ç�ÎEÎPº�¸FÊ�ð!Ð�¸FÎEÅÇ�¹�¹�ÎSÅ�ÐE»�Ä4Å�»�Ð�Ç�»�ÎPÊ	¸�µ�Ê	Ð�Ë�Ç�¹FÎ�ÃÍ�Ê	µgõD¸FÃÍ4Å�»�µ�¼\·�Ê�Å�Ð�Ç�ÃÍhÅ�Ê	ÅPæq¸FÐ�º&¿'¶O»�ÃÍôº�¸�ÊKÎ
ÄUÇ�µ�µ<â	»6Ë�Ç�¹FÎ�ÃÍ�Ê	µgÌ�ÃÍ�¹F»�Î�ÎSËNÉ�¹�¼�ÊKÐ�»�µ�¼�ÊKµ1ËNÛ�Í�ÐEÊKµ&¿�ÙAÎOÆ�»�ÎEÎOÇ�¹�Î�Érº�Ç�Ð�Ç�»�Ë¤¼�Ê�Ç�ÃÍ4Å�Ê�ÅOæ¯ÊKÐEº�ÊKµ&Ú�º�Ç�ÎEÎ
º�¸�Ê�¼�Ê	Ð�¸Fµ�¼�ÎEÅ�Êr¶�µ�â�Ç�Í�¹AÈ�É�µ^ÙA·'ÊKµ�Ê	µe¼�Ê�ËN»�µ�º�Ê	µ�æq¸�ÐEº&¿¢åO¸�Ê	Îm¸FÎEÅm¸�µôº�ÊKÐ[¶O·�·�¸�¹�º�»�µ�¼<½�¿ � º�Ç�ÐE¼�Ê�Ñ
ÎEÅ�ÊK¹�¹HÅ�¿'Ì�É�Ær¸HÅq·�Ç�»�ÅOÎ�¸�ÃÍ6º�Ç�ÎOðTÐE¸�ÎSÅÇ�¹F¹�¼�¸HÅ�Å�Ê	Ðy·'ÊK¸�º�ÊKÐ�ç�É�Æ¾É�¹�É�¼�ÊKµxµh»�ÐPÇ�»�ÎOâ�æÂÊ	¸b¼�Ê	¼�ÊKµ�Ê	¸�µ�Ç�µ�º�ÊKÐ
È�Ê	Ð�Î�ÃÍ�É�·�Ê	µ�ÊKµ]Ì�ÃÍ�¸�ÃÍ4Å�ÊKµ#Ç�»�ËC¿
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= "?>¯ÿRþ&ÿA@CBED�FHG IKJML!NPOHJQFHRTS UVJML WXFHG?UVYVGVNPZ!O\[%G?NPJMG FH] ^H_�`aJ
3 b G(c 2 d Fe_gf d c

4 h YVGVU FH]^A_g`aJ
3 b G(c 2 i UE_gf d c

4 hgj
^H_�`aJ

3 b G$c 2 d Fk_gf d c
4 h ^A_g`lJ

3 b G(c 2 i U�_gf d c
4 hmon p ]qJ msr Z n [%G?UVJ.^utV] h mon0p ]vJ mwr Z n [%GVUVJv^utV] h

b G ;Qx d ; y%zPz?{}| _ < c b G ;Qx d ; y~z�<,{}z _ y c
b G ;Qx dw� y%z�<,{}� _���c b G ;Qx d�� y~z�y,{}| _ y c
b G y
x d y y%z � {�� _ < c b G y
x d y y~z � {�y _ y c
b G y
x d z y%z�y,{ � _ < c b G y
x d z y~z � {�� _ y c
b G ;Qx f ;P; y,;
y,{}� _ � c b G ;Qx f ;P; y�;P;P{}z _ z c
b G ;Qx f ;
y y,;��?{}� _ � c b G ;Qx f ;
y y�;�z?{�y _ z c
b G ;Qx f ;�z y,;P;P{�; _ � c b G ;Qx f ;�z y�;
y,{ �$_ z c
b G y
x f y,; y,;
y,{ � _ � c b G y
x f y,; y�;��?{ �$_ z c
b G y
x f yPy y,;��?{�< _ � c b G y
x f yPy y�;P;P{}z _ z c
b G y
x f y%z y,;
y,{�� _ � c b G y
x f y%z y�;��?{�� _ z c

= "?>¯ÿRþ&ÿ���BED�FHG.IKJQL0NPOAJMFARTS�UVJML4��FHGV�~JMO�FA]�^H_�`aJ
3 b G$c 2 d Fk_gf d c

4 h YVGVU�FA]�^A_g`lJ
3 b G(c 2 i U�_gf d c

4 h�j
^H_�`aJ

3 b G(c 2 d Fk_gf d c
4 h ^A_g`lJ

3 b G(c 2 i U�_gf d c
4 hmon0p ]qJ ��FHGV�~JMOK^}� h mon p ]qJ ��FAGV�%JQOK^�� h

d ;Qx b G ;Qx dw� ;
�~|?{�� � _ ;�� c d ;�x b G ;�x dw� ;
�%�,{�y%| _ � c
d y
x b G y
x d z ;
�%<,{�y%< _ ;�� c d y�x b G y�x d z ;
�P<�{ � � _ � c
b G ;Qx d ;Qx f ; ;��%�?{ �$_ < c b G ;Qx d ;Qx f ; ;
�%�,{A; _ y c
b G ;Qx dw� x f � ; � �?{}� _ < c b G ;Qx dw� x f � ; � y�{�z _ y c
b G y
x d y
x f y ;�<P�,{}z _ < c b G y
x d y
x f y ;
<P��{�� _ y c
b G y
x d z�x f z ;��P<,{}z _ < c b G y
x d z�x f z ;
�P<�{�� _ y c
d ;Qx b G ;Qx f ;%; |P�?{�� d ;Qx b G ;Qx f ;P; |�<,{�;
y _ ;�� c
d ;Qx b G ;Qx f ;�y |P�?{�� d ;Qx b G ;Qx f ;
y �?;P{�; �$_ ;P; c
d ;Qx b G ;Qx f ;�z |P�?{�� d ;Qx b G ;Qx f ;�z |P�?{}|�< _ ;�� c
d y
x b G y
x f y�; |P|?{}� d y
x b G y
x f y,; |P�?{ � y _ ;P; c
d y
x b G y
x f y%y |P|?{}� d y
x b G y
x f yPy �P�?{�;
y _ ;�� c
d y
x b G y
x f y~z |P|?{}� d y
x b G y
x f y%z |P�?{�<%| _ ;�� cf ;�x d F ;Qx f y |P�?{}�P| f ;Qx�i U ;�x f y �P�?{�y%� _ ;P; cf z
x d F ;Qx f y |P|?{}�?; f z�x�i U ;�x f y |P|?{}zP� _ ;P; cf ;�x d F ;Qx f � |P�?{�<%� f ;Qx�i U ;�x f � |P|?{�;
< _ ;P; cf z
x d F ;Qx f � �Pz?{��,; f z�x�i U ;�x f � �Pz?{�yP� _ ;P; c
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4 á Ã%Ð?Ä*ÑPÂ!ÐVÉVÍâÍV¿QÂ�ÐVÉVÑPãVÉ?Ò!Å ËAÑ9ÑP¿QäXå%ÀVÁ�Å ¿MÉçæXÁAËHÓTè�Â0ËAÓTÀ�Å ÐVÉVÑ Ú ÀVËH¿QÂMé
b êkë ÓTÀVÒ!¿ìÍ?¿MÂ�í�ÁH¿MÔq¿MÉ�Å Ã%Â0îQ¿MÁHÁA¿�Ý6ï

º�»)» ���C��ð�½ ë æ ê Ü ÓTÀVËAÓTÀ�Å0Ä*ÌPÁAÑP¿ñËHÉ
[(Me3Sn)2Pd(CN)4]

æXÁHËAÓTè�Â!ËHÓTÀ�Å Ð?ÉVÑ9¿MÉ�Å ÁHÃ%ÉVÑòÍV¿MÂ
a êkë ÓTÀ?Ò0¿Ã%Ð?Ä)ÍVËA¿ Ü ÓTÀVËHÓTÀ�Å0¿MÉCï Þ Í êkë Å0ÌPÔv¿ÈÒ!ËHÉVÍlÃ%ÁAÒóÕÈÐVÑP¿MÁAÉñÍ$Ã%Â0Ñ%¿MÒ!Å0¿MÁAÁAÅ�ï
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Sr/WbsMO+7LWP,1?;,<0-,;,3t-,;`/2+.L�6\%�-,+7L@/u<,1?+.>�+vMO+7LW6w-0/2-0;,3,X

xzy	y õ�ôEõ4{H| MO+.L�35J4+714')(}<0+7Lp~j�5;`/235+.;,�,-,JcB5+7LW<,14^_L2%lV:/�D535L�%�6\6Z+�B�D5;
[(Me3Sn)2Pd(CN)4]

Q�P_+�bLW+7')(,;0+./p%�-0>zY�1?;,V:LW1?>W/2%�J?J4<�%l/�+7;�U�G
[(Me3Sn)2Pt(CN)4]

Q�+��g��+7L�146\+.;`/2+7J4Jj35+.�[D5;,;,+�b;0+7>w6Z1?V:L�D�VnLW1?>@/)%�J4J?1?;0+7>�oq-,J4V:6�%l/�+7LW1�%�J�Ue-,;,<
[(Me3Sn)2Ni(CN)4]

Q�P_+.L�+.')(,;,+./Z%l-,>Y�14;,V:L�1?>@/)%�J4J?<�%�/2+7;�U
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ÌeÍ?ÎzÏgÐ,Ñ,Ò@Ó)Ô�Õ0Ö7×5ØWÐ,Ù,Ù�Î
[(Me3Sn)4M(CN)6 · 4H2O] Ú ÍcÓKÛ ÜkÝ�Î 2+ ÞIß Ð 2+ Ð0Õ,àâávÒ 2+ ã Î.Í?Ò@ÓÎ7Í4Õ,ÎåäqÎ7ÒWæ5Õ,à,Î.Ø�ç,Î.Í4ÓeÔ�Ð0è�é�ÌeÍ4ÎAç,æ Ú æ5ê4æ5×5ÎvÝ�Î�ëíìOÎ7ØWÑ,Í?Õ0à,Ð,Õ,× ã Ð,Ø�à0ÎAÎ.Ø�ÒWÓ Ú Ôlê?Òaî5æ5Õpïvð,Õ0ê?ð [11] �Cñ5�5òÔ�ê?ÒqäqÐ,ê4ó\ç,Î.Ø�×5Î.ÒWÓ�Î7ê?êcÓôé0ÌeÍ?Î�Ï:Ó2Ø�Ð0ó:Ó�Ð,Øaó�æ�Õ,Õ`Ó2Î�Ò�õ)ç,ØWÍ4ÓWÓ ã Î.Í?Ò�Îvî�æ5ÕdäqÎ7ç,ØWÎ7Õ,ÒjÎ�ÓuÔ�êsé [8] Þ ÏgÍ?Î.Ñ_Î.ê [3] Ð0Õ,àö�õ)ónç,Ô�Ø�à0Ó [5] Ô�Ðgè�×5Î7ó:ê�÷lØWÓ ã Î7Ø�à0Î7ÕHé[ÌøÔ�Ò ß Ðgë�ù	æ5ê4ú Ú Î7ØKÑ�Î7Ò�ÍcÓ2Ö�ÓKû ã Í?ÎdÔ�Ð0õ)çüà�Ô�ÒZÝ�Î�ëhù�æ5êcú Ú Î.ØAûÎ7Í4Õ,Î�ýeäNë@Ïgõ)ç0Í?õ)ç`Ó2Ò@Ó2Ø�Ð0ó:Ó�Ð,Ø7érÌeÎ7Øwó:ð,ØWÖ7Î.ÒWÓ2Î ß Ð · · · ß ÐgëíýeÑ,Ò@Ó)Ô�Õ0àþÖ ã Í4Ò�õ)ç,Î.ÕÿÖ ã Î.ÍqÑ�Î7Õ�Ôlõ)çnÑ,Ô�ØWÓ�Î7ÕÏgõ)ç,Í4õ)ç:Ó�Î7Õþý Ð,Õ0àþä Ñ�Î.Ó�Ø2÷�×lÓ�àEÜ ����ñ�� Þ ñ Ù Ú�� Ò�Í4Î7ç,ÎZýeÑ0ÑHé��gé	��
�é�ÌeÎ.Ø�ö�Ñ�Î7Õ,Î.Õ�Ô�Ñ,Ò@Ó)Ô�Õ,àEÖ ã ÍcëÒ�õ)ç,Î.Õþý Ð,Õ,àEä Ñ_Î�Ó2Ø2÷l×�Ó ñ � � Ù Ú é��hÕ,Õ0Î7Ø�ç,Ô�ê?Ñ=Î7Í?Õ0Î7ØAöOÑ�Î7Õ0Î�Ñ�Î.Ó2Ø�÷�×�Óåà,Î.Ø�ýeÑ0ÒWÓ)ÔlÕ,à*Ö ã Í?Ò�õ)ç0Î7Õà,Î7Õ�¯Î.Õ`Ó2Ø2Ôlê�ÔlÓ�æ Ú Î.Õ �����5ñ Þ � Ù Ú�� Ò�æ Ú ÍcÓ¨Ò�Í4Õ,à]à,Í4Î&Ó2Î.Ø Ú Í?Õ�Ôlê_×5Î.Ñ,Ð,Õ,à0Î7Õ,Î.Õ��*Ô�Ò�ÒWÎ7Ø Ú æ5ê4Î7ó:ð,ê4Îøà,Î7ØÒ�Î.ê?Ñ�Î7Õdö�Ñ_Î.Õ,ÎAõ7Ô0é �5��� Ù Ú î5æ5Õ0Î7Í?Õ,Ô�Õ,à,Î.Ø&Î.Õ:ÓWè�Î7ØWÕ:Ó � îg×�êsé,Î�Í?Õpý&Ñ,ÑHé��gé���
�é

����� ���H����� ýøäOë@Ïgõ)ç,Í4õ)ç`Ó2ÒWÓ�Ø�Ð,ó`Ó�Ð,Ø*î5æ Ú ß Ðgëhù�æ5êcú Ú Î7Ø.é�äqê?Í4õ)ó:Ø�Í?õ)ç`Ó�Ð,Õ,×}Î7Õ`Ó2ê?Ô�Õ,× à0Î7Ø c
ëíýaõ)ç,Ò�Îlé

�vð,Ø�Ö.Î7Ò@Ó2Î7Ø ß Ð · · · ß ÐnëhýeÑ0ÒWÓ)ÔlÕ,à\àzÜ ���5ñ�� Þ ñ Ù Ú é`ýeÑ,Ò@Ó)Ô�Õ,à�Ö ã Í?ÒWõ)ç,Î7Õ]à0Î7Õ\Ó�Î7Ø Ú Í4Õ�Ô�ê×5Î.Ñ,Ð,Õ,à,Î.Õ,Î7Õ��þÔlÒ�Ò�Î.Ø Ú æ5ê?Î.ó:ð,ê?Î.Õ�ÎåÜ ����� Ù Ú é
� Í?ÎjÔ�Ð0Ò[à,Î.ØqÔlÒWú Ú\Ú Î.Ó�Ø�Í4Ò�õ)ç,Î.Õ�ö�Í?Õ0ç,Î7ÍcÓ[Ö.Ð\Î.Ø�ólÎ7Õ,Õ,Î.Õ]Í?Ò@Ó � în×5êsé5ý&Ñ,ÑHé��gé	 � Ô�
!
 Þ ×5Í?Ñ0ÓNÎ.Ò[Ö ã Î.Í�î�Î7Ø�ëÒ�õ)ç,Í4Î7à,Î.Õ,ÎøÓ2ØWÍ?×5æ�Õ�Ô�êcëíÑ,Í?Ù`únØ2Ô Ú Í4à�Ô�ê0ólægæ�Ø�à,Í4Õ,Í?Î.ØWÓ2ÎeÏgÕgëíý¨Ó2æ Ú Î�égýeÕzà,Ô�ÒjÏgÕ � ��
hëíý¨Ó2æ Ú Í?Ò@Ó¨Î.Í?Õ"�*Ô�Ò@ë
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RTSVU!WYX�Z�SV[?\.Z^]Y_ P,`ba SVUTWdc�eIf�Z0[�XNX�UTg.che.c�SVU aji�k f�Rml4n(Soc a Sqp�e�_ P,`srutva X�WwchR a \.x�SVUySVc�e.S{z}| r�~ UT\.�F[�S
f�eqgIfMR��b� rutva X�W���SVx.�.eOg.SVe iNk fMR��b� rutva X�W�c�R a RTSV�F�.R6�2f��F��[�XNX�UTg.che.c�SVU aji�k chS ~ c�e.g.�.e.��SVeY\.x;SoU
_A|vz r6� S

3
p�e�_ P,`sr zm| ` x.c�Zhg.Soe�Soche.S��.e.Soe.g.Z�ch�F�.S�p��F�.c��F� a _ tm��~�` f��.Ro��n(���.UTSVe.g�g.chS���SoU![?e?\.� r

�>�.eO��RT�>X�Z���S�\.x�SVU�_A|vz r6� S
3
p�e�_A� `!`�a SVU!WYcheOchSVU a chR a _2RTchSV�OS t x.x i � i	� _>x `!`�i

���o� ���M�
�� B  $¡#0$£¢;¤ _2f `�t RT¥NWdWYS a U!c�R!�F�.S�¦¡c�e.�.SVc a(§ X�e [(Me3Sn)4Ru(CN)6 · 4H2O], pN�F�?nbc�e.���.eO��R!SoZ r

Z�ch�.RTX�chgOS¨WYc a�©Mª�«¬t �O�>Soe a �If�Z a R6nvf��OU!R!�F�OSVcheOZhch�F�O[�SVc aji _2x ` X�[ a f�Sog.U!c�R!�F�.S(yXNX�U!gOcheIf a c r
X�e.R!�.WY��Sox.�.e.��SVc�e.SVR¨�b� rstva X�W®_>lV�.U¡��SVUTSVc�eO�2f��F�?�.e.�¯nb�.U!gOSVeYg.chS � S a ��¥NZh��UT�.�.��SVe
fMe�g.Soe°pNe rstva X�WdSoe�R!X�nbchS¯g.c�Sm�>U!SVc�SVe�±²fMR!R!SoU!WYX�ZhSo[?\.ZhS�e.c��F� a gIf�U!��SVR a SVZ�Z a�`�i

k c�S a SoU!WYcheIfMZhSVe{p�e r ¦�c�e.�.Soc a Soe³R a SV�.Soe a UEf�eORDlV�.SocheIfMe.g.SVU´_ § ��Z i7t x.x i � i	� _2x `T`4iMµ SV� a Wdf�e{gO�.U!�F�
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Fù5��/N�,ÿ��Hú��i�� $ú,úMÿ�ù5ú��Húm/�þ
ÿKøHù� 0  	��2^þ^ù�$ù�ú,øHù�úû/ÿG�����BÿG�����6ú<��2qU?��ù="tù��ÿGe@ÿ|þJ�6ÿ1:�ù��øHù�ú6�



�6�J�a���.���Y�����z�E���X�����z�a�.�Y�#�������,�;���G�$���.���< ��¡�<��¢£�F¤��Y���?�;��� ¥�¦

����§V�K�6�g¨#©AªK«5¬�	®�«¯�°$±�«²�³�«1´V«µG¬�¶�°$±.µG·�²�8³�«¬K¸d¹º´�¬�»�°$¼F«5²�®�½�²�	«²�·�²�³i³�«5¬�¾·�	«±�¿	¬�¯J	«5²ÁÀR¯J²�¼�«®
¯�Â�Ãd·�ÄzÅ�ÅXÆº¹$Ç�È£«	ÄzÅ�ÅXÆº¹É·�²�³lÊPË�Ä�Å�ÅXÆº¹ºÌpÍ	®qÎ?Â�«¬5Ï

[(Me3Sn)4Ru(CN)6 · 4H2O] [(Me3Sn)4Fe(CN)6 · 4H2O] [(Me3Sn)4Os(CN)6 · 4H2O]Ð µGÍ	Â>« Ð�Ñ ËXµ$½�²�³�«�ÒÔÓ�ÂiÕ Ð µGÍ	Â>« Ð�Ñ ËXµ$½�²�³�«�ÒÔÓ�ÂiÕ Ð µ�Í	Â�« Ð�Ñ Ë�µ$½F²�³�«�ÒÖÓ�ÂiÕ
¸^× · · · Ê=¥ ×YØFÙ<ÄzÚ�Æ ¸^× · · · Ê=¥ ×�ØI×	Ç4Û<ÄX×	×�Æ ¸8×�´ · · · Ê=¥ ×�Ø�Û<ÄÝÜ�Æ
¸P¥ · · · Þ ¥ ¥�Û�ß<Ä,¦.Æ ¸8× Ð · · · Þ ¥ ×�à�Û<ÄX×OÚ.Æ
¸�¦ · · · Þ × ¥	¥F¦<Ä,¦.Æ ¸P¥ · · · Þ × ¥�Û.ÜIÇ4Û<Ä,Ù	Æ ¸P¥ Ð · · · Þ × ¥�¥I×�Ä,ß	Æ
ÊN× · · · Ê=¥ ¥�ß�×	ÇÖÚ£Äzß.Æ ÊN× · · · Ê^¥ ¥Fß.¥IÇ4Ù<ÄX×	×�Æ ÊN× · · · Ê=¥ ¥�ß�×�ÇáÜ�Ä,Ø	Æ
ÊN× · · · Þ ¥ ¥�à	Û�Ç4Û<Äzß.Æ ÊN× · · · Þ × ¥�à.ØIÇ�¥�Ä,Ù	Æ ÊÁ× · · · Þ ¥ ¥�à	ÛIÇ�Û<ÄzÙ.Æ
Ê=¥ · · · Þ × ¦	Û	ß�ÇÖÚ£Ä�Ú�Æ Ê=¥ · · · Þ ¥ ¦	Û.ÜIÇ�¥�Ä,Ù	Æ Ê^¥ · · · Þ × ¦	Û.Ü?Çá¥�Ä�Ú�Æ
Ð µGÍ	Â>« ÀR¯�²�¼�«5®KÒ4â�Õ Ð µGÍ	Â>« ÀR¯�²�¼F«5®KÒ4â�Õ Ð µ�Í	Â�« ÀR¯J²�¼�«®KÒ�âãÕ

ÊÁ×E¹ä¸8× · · · Ê=¥ ×YØ�Ü�ÄzÚ�Æ ÊN×¹ä¸^×�´ · · · Ê=¥ ×�Ü�¦<Ä,à	Æ
ÊN×¹º¸P¥ · · · Þ ¥ ×YØF¦<ÄzÚ�Æ ÊN×¹º¸8× Ð · · · Þ ¥ ×�ß�Ù<ÄX×	×�Æ
Ê=¥Y¹º¸�¦ · · · Þ × ×YØ�¥�Ä,¦.Æ Ê=¥Y¹º¸P¥ Ð · · · Þ × ×Oß	¦<ÄÝÜ�Æ
ÊN×¹XÊ=¥Y¹ Þ × ×�¦.¥IÇ�ÜFÚ£ÄzÙ.Æ ÊN×¹äÊ^¥�¹ Þ × ×O¦.¥IÇq×	×�ÄX×OÛ.Æ ÊÁ×E¹XÊ=¥Y¹ Þ ¥ ×�¦�Ú�ÇáØ�Ä,¥	Æ
Ê=¥Y¹XÊN×¹ Þ ¥ ×�Û.¥IÇ4Û�Ú£Ää×�ß.Æ Ê=¥Y¹äÊÁ×E¹ Þ ¥ ×�Û.¥IÇ�Ø�ÄÝØ�Æ Ê^¥�¹XÊN×¹ Þ × ×Y¥�ÛIÇ�Û<Ä�Ú�Æ

ªKÍ	²å³�«5¬8¶�²<¶F®�Í		«²å±�Í	Â�Í�®�«5ÓIµG¯�Ë�°$±�«5²åÈ<«.Ä�Å�ÅXÆº¹ÝªK«5¬ Ñ ¯�²�³�·�²�
[(Me3Sn)4Fe(CN)6 · 4H2O]

¯�Ë�µ^³�¯J«
æ Â>Ó�ç<²�³�®J¯�°$±�¼F«5¯qµ`³�«5¬`è=¬�¯�ËXµ$¶�®J®�«P	«	«5²mé�¿	Ë�·�²�	Ë�Â>¯Jµ�µG«®Jê	«¬�®J·�Ë�µ�« Ñ «5¼�¶�²�²�µ [4] Ï Þ ¶�°$±m³�«5Âìë;¬�Í?°$¼	¹
²�«²í¯�Â îP®�Ó�·�Â>Ó¡«5².êF¶�¼�·�·�Â «¬�±<½F®Jµ�Â�¶�²ï«¯�²íÌ�·�®qê	«5¬ð³�«5¬òñA·�Ë�¶�Â>Â�«²�Ë�«EµG¾5·�²�

[(Me3Sn)4

Fe(CN)6 ·2H2O]. ó ¯�«ôë1±�«5¬�Â�Í�®JÎ?Ë�«ô³�«5Ë
[(Me3Sn)4Ru(CN)6 · 2H2O]

¶�²õé�·�öãµT÷d·�¬�³�«
ê�Í	²øÃd«5± Ñ «5¯J²ù³�·�¬�°$±�	«Eö�»�±�¬Xµ [15] ú «¬b¼FÍ	²�².µG«û¾5«¯�	«²6ÇP³<¶FË�Ë Ñ «¬�«¯JµGË9¯J²ü³�«5¬9«5¬�Ë�µ�«5²ùê�Í	²ô³�¬�«¯
ñA«¬�Ë�«EµG¾·�²�	Ë�Ë�µG·Iö�«5² Ñ «5¯J³�«üèc¬�¯JË�µ$¶F®�®J÷�¶�Ë�Ë�«5¬�Â�Í�®�«5¼�»�®J«ý¶ Ñ 	«5	« Ñ «²h÷d·�¬�³�«²6Ï ó ¶ Ñ «5¯_Ë�¯�²�³f³�¯J«
Ãd¿	².µG	«²�Ó�·�®qê	«¬�³�¯qþA¬�¶�¼.µGÍ		¬�¶�Â>Â�«�³�«Ëÿ±�Í�Â�Í	®J«5Ó�µ�¯�Ë�°$±�«5² Ð ·�Ë�.¶�²�	Ë�Ó#Í�®JÎ?Â�«¬�ËûÂ�¯qµò³�«5Â ³�«¬
«¬�Ë�µ�«5² ñA«¬�Ë�«EµG¾·�²�	Ë�Ë�µG·Iö�«Q¯�³�«².µG¯�Ë�°$±6Ï ó ¶�³�·�¬�°$± ÷d·�¬�³�« Ñ ¯�Ë�®g¶�²�å¯JÂ�Â>«5¬Á³<¶Oê�Í	²R¶�·�Ë�	«5.¶F²�	«5²AÇ
³<¶FË�Ëi³�«5¬ÁªK«¬�®�·�Ë�µ>³�«5¬ÁÀa¶�Ë�Ë�«5¬�Â�Í	®J«5¼�»�®J«C¼�«5¯J²�«5² æ ¯�² � ·��b¶�·�öP³�¯�«Hèc¬�¯JË�µ$¶F®�®�ËXµG¬�·�¼.µG·�¬8±<¶FµOÏÉñA·�¬
Ð ·�ö�²<¶�±�Â>«ï³�«Ë Ãx¿�²�µ�	«5²�Ó�·�®Jê�«5¬�³�¯Jþ#¬G¶�¼.µ�Í		¬G¶FÂ�Â>ËTê�Í	Â ±�Í�Â�Í	®J«5Ó�µ�¯�Ë�°$±�«5²�Ãd·�ÄzÅ�ÅXÆº¹ºÌpÍ	®qÎIÂ>«5¬
÷d·�¬�³�«5²b³�¯J«Á²<¶�°$±b³�«5¬c÷�½�Ë�Ë�¬�¯��«5²��^¶�Ëä¹ ó ¯qþA·�Ë�¯�Í�²�Ë�Â>«µ�±�ÍI³�«N«5¬�±<¶�®Jµ�«5²�«²bè=¬�¯�ËXµ$¶�®J®�«Z²�·�¬^¶�²9³�«¬
é�·�öãµm	«µ�¬�Í?°$¼�²�«µl·�²�³ Ó�·�®Jê�«5¬�¯JË�¯J«5¬�µ5Ï æ ¬�Ë�µG¶�·�²�®J¯�°$±�«¬@Àå«5¯JË�«b¯�ËXµl³�¯J«5Ë�«5Ë@	«5Â>«5Ë�Ë�«5²�«ðÃx¿�²�µ�	«5²?¹
Ó�·�®Jê	«¬�³�¯qþA¬�¶�¼.µGÍ	�¬G¶�Â>Âk²�¯J°$±.µP¯�³�«5².µG¯JË�°$±lÂ>¯Jµd³�«5ÂhÌ�·�®Jê�«5¬�³�¯Jþ#¬G¶�¼.µG¬�Í		¬�¶�Â�Â@Ç�÷V«5®J°$±�«5Ë�¶�·�Ë�³�«5²
æ ¯�²�¼?¬�¯�ËXµ$¶�®J®�³<¶Fµ�«5²�Ë�¯�ÂZ·�®�¯J«5¬�µK÷d·�¬�³�«>ÄzË�¯�«±�« Ð�Ñ�Ñ Ï£¥IÏq×�Û.Æ Ï ó ¶F	«5	«²HË�¯�²�³C³�¯�«`	«5Â>«5Ë�Ë�«5²�«5²��cÃ ó Ë
³�«¬^¶�·�ö�¾E÷�«¯K·�².µG«5¬�Ë�°$±�¯J«5³�®J¯�°$±�«²åÀå«5	«² Ä�²<¶�°$±å³�«5¬c÷�½�Ë�Ë�¬�¯��«5²��=¶�Ëä¹ ó ¯qþA·�Ë�¯�Í	²�Ë�Â>«µG±�ÍI³�«Z·�²�³
³�·�¬�°$±�	�Í�¹äÈ�½�®J®�·�²��Æx«¬�±<¶�®qµG«²�«5²9ªK«5¬ Ñ ¯�²�³�·�²�	«²a	®J«5¯�°$±ûÄãê?	®ÝÏ Ð`Ñ�Ñ Ï;¥IÏq×�Û.Æ Ï ó ¯�«Ë�«Ë8¾«5¯�FµOÇ�³<¶�Ë�Ë
«Ë Ñ «5¬�«5¯qµGË Ñ «¯�Ãx¶�·�ÂZµ�«5Â>Ó#«¬G¶Fµ�·�¬c¾5·�Â ªK«5¬�®J·�Ë�µcê�Í	²b¾÷V«5¯K³�«5¬cê?¯�«¬PÀ�¶FË�Ë�«¬�Â>Í	®�«¼�»�®�«Á¼FÍ	Â�Â8µ
·�²�³n³�¯J«�ê	«¬�Â>«5Ë�Ë�«5²�«5²�Ì�·�®qê	«5¬ Ñ «5¬�«5¯qµGËÁ³�¯J«@ñA·�ËG¶�Â>Â>«5²�Ë�«µG¾·�²�

[(Me3Sn)4Ru(CN)6 · 2H2O]




�� �������������������! �"#���$�&%�����')(+*�,-��./.102 2'+�-3��546()�5./78�$9���'/�:.+�;�
<6=;>@?BADCFEGCIH�J�KMLONPCFQ6CFH�EG<�R2STSF=;LUEGADLV=�W�ADCFXYR2CFH[Z\=;WD]^CIXG_�Aa`bXG<6c�R2d^Q6X2<6LeLgf:_�CILU_�A�CihTXjA�EYRk<6WDW�_5<�RGCFH
]^d^H [(Me3Sn)4Ru(CN)6 · 4H2O] SI=�Q^Xj=�H�_�ClWDA�CIQ^CFH�f$CFXjc6CIH�H�RmLn<6HVo;A�CFXpCFADH�Cq<6H�_;CFXGCqr:R2Xj=�c�R2=�XIJs A�CIEBA�EjRt_�CIXBCFXGEYR2Cvu�CI?mCFADEw_�<�>yx�XFf5_�<6EGEt_�A�CTz)CFAD_�CFH�{|<�EGEGCIXGLed^W�CIc-x�W�C�f5_�A�CTz)CFA�_�CIXw}/XGd:~kc-H:=;H�Q
<6z�Q^CIQ^CFz)CFH�?B=�XG_�CIH�f�CIH-RGEG~ko�CIA�_�CIH�_�CIH��1A�H��5=�EGE�<�=;>B_�A�C�hPXGA�EYRk<6WDW�EYR2XG=;c-RG=�XTo5<6z)CFH�J��1E�c6d^H�H�RGC
z�A�E��jCIRGSIRl>yx;X�_�ADCir�=;z�EjR2<6H�SI>�<�LnADW�A�C [(Me3Sn)4M(CN)6 · 4H2O] LnAaR������5C^��KGKY��f:�t=+�yKGKY�\=�H�_� E���KjKY�ic6CFADH�Cnr:R2Xj=�c�R2=�XG�6H�_�CIXG=�H;Q�z)CFA�L�hTXjA�EYRk<6WDWD?�<6EGEjCFXj]6CFXjW�=�EYRP>yCFEjRGQ^CFEYR2CIW�WDRT?mCFXj_�CFH�f�?BADCe_;A�CFE
>yx�X�<�W�W�C�z�ADEGo�CIX�z)CFc$<6H�H�RGCFH�o�d^Led^W�CI�;R2ADEG~ko�CIH�htd�d^Xj_�A�H�<�R2ADd^H�EG�)d^Wa��LeCFXjC�_�A�CIEGCFX�hPW�<6EjEGC|<�=�~ko
<6H�Q^CIH�d^LeLnCIH�?B=;XG_�C�J s ADCFEvW�A�CIQ6R��jCF_;d�~ko|_�<6X2<6Hbf/_�<6EGE�<6W�WDCeQ6CFLeCFEGEjCFH�CIH�Z1XGd^z)CFH�z�CIXGCFAaR2E _�A�C
SI?mCFA+CFH�RGEG~ko�CIA�_�CIH�_�CFH�hTXjA�EYRk<6WDWD?�<6EGEjCFXq<6z;Q^CFQ^CIz�CIHgo�<�RGRGCFH�J

¡[¢p¢ �1���£-¤�¥b¦ CFXjQ^W�CIA�~koT_�CFX�C�§���CIXGA�LeCFH�RGCFW�W6Q^CI?md^H�H�CIH�CFHV�t¨^H�RGQ^CFH��;=�WD]6CFXG_;AD`�X2<6c�R2d6Q^X2<6LeLeC�_�CIE�t=���KGKY�ª©#Z/d^WD�:LeCFXGE1��«P�b_;=�XG~ko�¬�d�©#���6W�WD=�H�QlCIXGo5<6WaR2CIH�CFE+Z1XGd:_�=�c�R [15] �!-��uq�bH5<6~ko _�CFX?l��EGEGXjA�Q^CIH�NT<6EY© s AD`�=�EGADd^H�EjLnC!R2o�d:_�C�CFXjo5<6WDRGCFH�CIE�CFADH�c-XGADEjRk<�W�W�ADH�CFE®�g<�R2CIXGA�<�W¯f �¯¬q�<6=�EBc-XGADEjRk<�W�W�d6Q^X2<6�;o�A�Ej~ko�CFH s <$R2CFH�]^d6H��B=+��KjKY�M©MZpd^Wa��LeCFX ��uq��z)CFXGCI~ko�H�C!R2CFEt°P� s J
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8 ô

õMö�÷�øIù�ú\øIùGû�üDö�÷�ý�ö;þ^ÿ�������ÿGÿGø
[(Me3Sn)4M(CN)8] � ü��
	 ��	®ø��������ø�÷�øFù
�����Tùjý����)ø®þ6ü�û���øIÿ

÷�øIù��IøFü��[ö:ý;ù���møFüiû)ø����6ö;ö��Gø���� � � ��ø���2üDÿ�!���ø#"$� �&% � øIùGø(' ÷)�6ÿ [(Me3Sn)4Mo(CN)8]
ý�ö�÷ ÷��6ÿ

[(Me3Sn)4W(CN)8].
ú*�6ö�÷�ø �,+ �-	gø�.�(���+÷�øIù/�PùGý�����ø10324��ù5� �16 �Dü�øIþ^øFö®û�ü�ÿ5��øFù7�6øIü�ö�øvÿ5�.�6û�ü&8�DøFö:9/!����!%;��ö��<!��;ù�� � ���2ø>=(�^ù��

? û��)@6ö�þ6ü�þA= � � = �^ù5��üDøFþ^øIö�÷�øFö#�PøFþ^øIö�ü��^öB���6ö;ög÷�üDøDCE�2ùjý��;�2ý�ùB÷�øIÿDFG	:�)032IH 6 8 J 4− 8ªõK�^ö�ÿq÷��:÷�ø���L8øI÷�ùGüDÿ�!��M0N���GOP�;Q
4

FG	M�R032IH 6 8 J 6 �:÷�øFùTS-ý)��÷�ù.���Gü�ÿ5!��<8U�6ö;�Gü���ùjü�ÿ � ���Gü�ÿ�!���0N���GOV�(W
4

FYXZ032IH 6 8 J 6 ÿGøIü�ö [16] �
? ý�ÿ�÷�øIö û�øIü�÷�øIö\[)�^ù � øIö]�(^6ö�ö�øFö ÷;ùGøFüD÷�ü � øFö;ÿGü��6ö)�(��øM�Pü��5�2øIù_��ý�`yþ^øFû��6ý��1�møFùj÷�øFöa�mú*�^ù��6ö�þ^øb8
þ;��ö�þ^øFö;ø�ú\øIùGÿjý�!���ø('dc1ü�ö��:ùjü�ÿe���(����ø�÷;ü�øFÿjøFùf��� � � �Dø����Gü�ÿ�!��;øFö�ú\øFùjû�ü�ö;÷�ý�ö�þ^øIög�Iýg�h�!��;�2øIöi'd�4�6ùjøFö
�møFö�üDþnøIù5`j� �Dþ^ùGøIü�!��i��c\ÿ7�FøIü�þ(�GøTÿGü�!��®÷)�6û)øFü�øIü�ö�øTþ^øk�Bü�ÿjÿGøml+ý<`n�2ø � ��o5ö;÷���ü�!����6øIü��Bû)øFü+÷�øFù7p/��ùGÿ5�Gø��q8
�Dý�ö�þA= �6ö

[(Me3Sn)4Mo(CN)8]
ý�ö�÷

[(Me3Sn)4W(CN)8],
÷)��ÿ5�.�����l÷�ü�øIÿGøFùr��ý�!��®ú\øIùGû�üDö�÷�ý�öE8

þ^øIö]= � � s %E� [(Me3Sn)2MoO4]
øFù5�)�(�&�2øFöt�Bý�ùG÷�øIö [17] �ul+ý�ø�B���3� [18] `jh��;ù5�2øIö ÷�ü�ø#CE%:ö;�.��øIÿGø

ö-ý�ö ý�ö;�2øIù_l�ý�`n�.�6ý�ÿjÿ�!����Dý�v�÷;ý�ù�!��i�wp/���Fýx�Bý�ùG÷�ø�üDö øIü�ö�ø � C<!�����øFö��:ù5� ��ùeøFüDö�øêü�ö s WP[ þ^ø��^�8
ÿe�2ø s ùjü � ø����%E���Fü�ö;ö<8ªú\øIùGû�üDö�÷�ý�ö�þ�üDö�øFü�ö;øf�4@6ÿjÿGùGüDþ^øDQ

4

FG	M�R032IH 6 8 J 8Kly^^ÿGý�ö;þeøIü�ö�÷;ü�z�ý�ö�÷�üDøFù5���)p üDøÿ5�[øFù5�)�(���GøFö�øIö{QPùGüDÿ5�.�(���DøPøFö;�.�)�����2øIö s WV[ ý�ö�÷�ÿjü�ö�÷gÿ�� � ü��tö�ü�!��;�iÿ5�GùGøIö�þ|0�ÿ�}��� 6 ��� � � ��ø���2üDÿ�!��i�
	gü&���Gø���ÿ�÷�øFù~�4@6ÿGÿjùGü�þ6øFö#�D�6ÿU8Up ü&zbý;ÿGü��6ö�ÿe8U	gø������÷;øiþ^ø����6ö�þ�øIÿtü ��� �(� � øFö�÷�üDøFÿjøFù ? ùjû�øIü���'�QPùGü&8ÿe���(����øI`jh�ù\øFüDö�øVCE�2ùjý��;�2ý�ù��6ö)�(�&%�ÿjøP�;øFù��Iý�ÿ5�Gø�����øFöa':÷;ü�ør��^^ÿjý�ö�þ^ÿ � ü&���Gø���`yùjøFü�ÿGü�ö;÷i��c1ü�ö�ú\øFùGþ(��øFü�!���=(�^ö
[(Me3Sn)4W(CN)8]

[5] ý�ö�÷ [(Me3Sn)4W(CN)8 · nTHF] [18] �IøFüDþ(�����6ý � ÿ5�2ùjý��;�2ý�ùjø�����ø��wöE8
�GøFùGÿ5!���ü�øI÷�ø(�ip ü�ø ú\øFù � ý��2ý�ö;þ���üDøFþ(�tö)�(�;ø('b÷��6ÿGÿi÷;ü�ø�þ(��øFü�!���øFögú\øFù���@(���Gö�ü�ÿjÿGøA��ý�!��Ðû�øIüp÷;øFö|�6ö)�L8
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[(Me3Sn)4W(CN)8] [(Me3Sn)4W(CN)8] · nTHF
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ã�À.Ãò´/¿�·<´/·�ß*´3»�¸
·
Æ.Õ<ºó¹7´/¿�·�ºg´/±.½�Å*´/¶*»=Á.·.´]¹#´/³�É9Ä�×;Í�»�¿�Á<¿�·.·.¿"¹#»=¿�½�°/Õ�Í A Ì3Ç_´/¿j´3¼h´3·<ºQ¯ ½�½�³wºg´3±.½�Å*´3¶*»�Á<·.´]Ä
¹#´�Â�·ªÛe´

3 ÜBÝ 2

Ä�ô'»�À<Õ.Õh´3·qÌ3Ç_´/¿�´/»\¼,´/·.¯ °Z±
¼�¯ »=¹�´/»}Â�°Z±.¿�°Z±�¹#´3·õäQÈ�Þöá�êE²;ã�À<ÃÑ¯5·.Á.´/»=´/·qß ´/»�¼<¿�·.Á.´3·
½�¶*¸9¯ ½�¿�³=¿�´/»�¹#´�äQ°3Õ�Í B ê=® · · · Ý Ä Ü äAÂ�· ·· êPÄ Ý · · · ®\äQ°3Õ�Í B êPÄAµq¯5³�³�´3»�³�¹#¶ ÷h¼.»�Æ<°Z¸ ´/·eÌ3Ç_´/¿j·.¿�°Z±�¹Lºg´/±.½�Å*´/¶ »�Á�Ä
·.´3¹�´1Â�·ªÛG´

3 Ü'Ý 2

ÄP¾�¿�·.±.´3¿�¹#´3·qÌ3Ç_´/¿�´/»vÅ*½�´/¿�°Z±.´/»\Â�°Z±.¿�°Z±�¹�´/·øäQÈ�ÞùÈ�¶�Á.´3»vá�Þùá�ê]ú?Á�¯ ¼,´/¿w¸5¶*Ã+Ã{¹\´3³
Ì/À.»7È�À<³�¼.¿�½�Á.À.·<Åt´3¿�·.´3»7À<·.´/·.Á<½�¿�°Z±<´/·Sã�¿�°Z¸�Ì/¯ °Z¸*Ä�û'´3¹=¹#´5Þ,¿�·.·.´3»�±�¯ ½�¼GÇ_´/½�°Z±.´/»bü=´/Á.´3³�µa¯ ³�³=´/»=Ãt¶*½�´]Ä
¸
Æ.½.´/¿�·.´ Ý Ä�áw»=Æ.°Z¸ ´Ì/À<Ãý®�¿"¹#»=¿�½"ÄP®ÄRÈL¹#¶*ÃþÀ<·.Á}´/¿�·<´ Ý Ä�á_»�Æ.°Z¸5´7Ì3À.Ãý×;Í�»�¿�Á<Í�½"ÄP®ÄPÈL¹�¶*ÃÿÁ.´/³b°3Õ
Í B

´/¿�·.Å*´/±�¹Lägß�Å*½J²�È�¼.¼|²9É.²"Ê���êE²5Ï�¯ Ãt¿"¹�³�¿�·.Á\Á.¿�´â°3Õ�Í B Ûe¶*½�´/¸
Æ.½�´â´3¿�·KÇw´3³�´/·�¹�½�¿�°Z±<´/»báw´3³=¹#¯ ·.Á<¹�´/¿�½�´/¿�·.´/³
Á.»�´3¿�Á.¿�Ãt´3·.³�¿�¶*·�¯ ½�´/·�®7´3¹�Ì3Ç_´/»�¸
³3Þ,ÇwÒ ±.»=´/·.ÁeÁ.¿�´'°3Õ
Í A Ûe¶*½�´/¸
Æ.½�´B¯ ½�³�³=°Z±
Çw¯ °Z±4ß ´/»=¸�·
Æ.Õ�ºg´/·.Á.´3»
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* �"�+�,�"��-&.0/21436587:9<;>=?9<;A@CBED)F�G)HI=�J
[(Me3Sn)4Ru(CN)6 · 2H2O · 3

2
(C6H4N2)] K0L2M�NPO H�Q�QCH N H�RS O H N QC=�9<;A@UT M�NCV H�R V =?HXWYH�@Z;A[&F\5^] N�M�_�_ H�Ra`bR V H�R L =?R�R&5c1d@ZDbJeH�RfR�=�9<;�@gJh=�@PG)Hi5

j H�=?9<;>R�H�@ Klk =?HmGbH�Q�@ N =�9<;�H�F\@ZH�Ronp=�R�=?HPQ�@ZH�F?F\@dH�q:H�J _ F?` N =�QC9<; V =�H4rs`bQCQ�H N Q8@ZDbt O�N�u 9<vbH�R
j Tw=?QC9<;>H�R j T+H�=xG)F?H�=?9<;�H�Ry7&9<;�=?9<;A@ZH�R�z�;�=�H N 1I{|1U} V ` N�K&~ H�;�F?GbH�D N�V R�H�@CH�Re��H�=?F?H�T M�N 5
V H�RfR�D&9<;�Je`bF?Q+�)H N G)�)�)H N @P` O GbH O =�F V H�@ K

]g`bQ�@P`bR j M Q�H�;�H�R�QC=�R V0K�� H N G)F?H�=?9<;A@wJe`bR V =?H � H N�O =?R V�M R�G
[(Me3Sn)4Fe(CN)6 · H2O · 3

2
(bpy)]

[30] zE1 O�O0K���K��b� }�Jh=�@ V H Ns� H N�O =?R V>M R�G
[(Me3Sn)4Ru(CN)6 · 2H2O · 3

2
(C6H4N2)]

zE1 O�O2K
��K\��� }i{�Q�D�B�`bF?F�H�R V =?H��b;�R�F�=?9<;�H�R L =?9<v j `b9<v)5c�gH�@C@CH�R�` M B K r�=?H�` M 9<;�=?R�� M G

7:R�� N T+H N�V H�R
G)F�H�=�9<;�H�7:9<;�=�9<;A@ZH�R�z�1�{�1�D V H N 3P{�3�} u>O H N r�`bQ�QCH N Q�@CDbt O�NCu 9<v�H�R V H N 1 N @��d�w5^7:Rl�Xz �4}�� · ·
· �m �z�n�}8�4¡ · · · �¢z��m}��£7&R:5^�4�65�zE;�=?H N�¤ n¦¥ O�_ [�} j M QZ`bJhJeH�R�G)H�;�`bF�@CH�R K 1PR V H N Q+`bF?Q§=?Rh� M G

7:R�� N



¨b© ª�«�¬�
®�¯�°�±�²�³�´�°�±Cµ£¶�¯�·,®�¸"¹�º"¸"»l¶&¸

¼ ·�·6«,ª�«�¬�½p¾0¿mÀ6Á^Â:Ã<Ä�Å�Ã<Ä�Æ�ÇEÈ)É?ÊbËUÅ?Ì
[(Me3Sn)4Fe(CN)6 · H2O · 3

2
(bpy)].

Í Ë�ÎCÏ�Ë�ÌÐÅ�Ì
[(Me3Sn)4Fe(CN)6 ·H2O ·32(bpy)] Ñ Ë�Ì�Ò�Ã<Ä Ñ ÒbÎ�ÆCËsÂ&Ã<Ä�Å?Ã<ÄAÆZË�ÌÔÓE¿IÕ�À�ÖØ× Ñ Ë�ÎYÙdÚ�Á

Â:Ì:ÁcÚ¢Ó Ñ>Û�Ü Ö8ÚwÁ8Â&Ì:Á^Ú4Ù6Á^ÀÝÎ�×�Ã<ÞbË�Ìàß)Ë�Î Ñ�á Ì�Ï�Ë�Ì2â2ã4Å�Ëgä�åbÌ�Ê)ËUÏ�Ë�Îdæ�Ò�çCçCË�ÎCç8ÆZÈbè Ñ ÎC×>Ã<ÞbË�Ì¦ç�Å?Ì�Ïoç�È Í È)Ä�É
Å?Ì

[(Me3Sn)4Fe(CN)6 · H2O ·32(bpy)],
ÒbÉ?çwÒ á Ã<ÄfÅ?Ì

[(Me3Sn)4Ru(CN)6 · 2H2O · 3
2
C6H4N2]

é Å\ÆoË�Å�Ì�Ë�Îà¿ á ç�Ì�ÒbÄ é Ë�Ó êU©>ë · · · ÚPìAí�ß&Ê)É âwî,Ò Ñ âP©�â\ë�ï)Ö�Þ�×�ÎCð�Ë�Î¦Ò�É?çYÅ é Ä�È é È)É�Ë Û ÆCÅ?çCÃ<Ä>Ë�Ì�ñ á Á
ò È)É Ü é Ë�ÎUÓEß&Ê)É â>î�Ò Ñ â�í:âôó¢Ò á Ç,Â:Ë�Å\ÆZËgíbõ)Ö�â>öcÌoñ á G

Â:Ì�÷UÎ Ñ Ë�ø�Ì�Ï�Ë�Æùç�Å?Ã<Ä�Ì�Ë Ñ Ë�ÌYÏ>Å?Ë�ç�Ë�ÌàêPÁ^ú · · · Ú�Á
ÀÝÎC×>Ã<ÞbË�ÌhÌ�È&Ã<ÄXË�Å?Ì>ËdÞ á ÎCð�ËùÙ6Á^ú · · · ÚwÁ"À+ÎC×�Ã<Þ�ËbÕAð Í Å�çCÃ<Ä�Ë�ÌØúPìAïûÓ ò Ä�Ë�Ì Ü É Í Ò�çCçCË�ÎCç8ÆZÈbèlÁc¿dÆCÈ é Ö á Ì�Ï
Ú�ëü©eÓ Ù Ü ÒbÌ�Å�Ï:Á^Ú�Ác¿dÆCÈ é Ï�Ë�Î+Â:Ã<Ä�Å?Ã<ÄAÆ<Ö�â�ã4Å�ËPÀ+Å?Ì�Ï á Ì�Ê)çCÉ?åbÌ�Ê)Ë�Ì á Ì�ÏXæ�Å?Ì�Þ�Ë�É�Å?ÌXñ á G

Â:Ì�÷UÎ§ð�Ë�Å?Ê)Ë�Ì
ÞbË�Å?Ì�Ë¦¿ Ñ Í Ë�Å�Ã<Ä á Ì�Ê)Ë�ÌýßbÈ)Ì�Ï�Ë�Ì Ñ Å�çCÄ�Ë�Î�Ë�Î é Å�Æ�ÆZË�É�ÆZË�ÌþæÿË�Î8ÆZË�Ì�ÇE×�Îyç�È)É?Ã<Ä>Ëa÷PÈ&È)ÎCÏ�Å�Ì�Ò�ÆCÅ?È)Ì�ç8ß)Ë�Î8Á

Ñ Å?Ì>Ï á Ì�Ê)Ë�Ì0âpöcÌsî�Ò Ñ Ë�É�É?Ëû©�â\ë�ï�çCÅ?Ì>ÏÿË�Å?Ì�Å�Ê)ËXÀÝÅ?Ì>Ï á Ì�Ê)ç�É åbÌ>Ê)Ë�Ì á Ì�Ïaæ�Å?Ì�Þ�Ë�É§Ï�Å�Ë�çCË�Î � Ë�Î Ñ Å�Ì�Ï á Ì>Ê
Ò á ÇEÊ)Ë�ÇE×�Ä�Î8Æüâ
¿ Ñ�Ñ Å?É?Ï á Ì�ÊY©�âôí&ëØð�Ë�Å?ÊbÆ£Ë�Å?Ì�Ë�Ì�Ê)Ë�Ì�Ò á Ë�Î�Ë�Ì À+É?Å?Ã<ÞaÒ á Ç�Ï�Å�Ë��2Å�Ã<Þ&ð�ÒbÃ<Þ)Á8Â:Ã<Ä>Å?Ã<ÄAÆZË�Ì0â ¿ á Ã<Ä�Ä�Å?Ë�Î Ñ Ë�Á
ç�ÆCË�Ä�Ë�Ì Ï�Å?ËyÂ:Ã<Ä�Å?Ã<ÄAÆCË�Ì Í Å?Ë�Ï�Ë�ÎûÒ á ç�ßbË�ÎCÞ�Ì�× Û Ç ÆCË�Ì � Å�Ë�ÎCË�Ã<ÞbË�Ì Ó Í Å?ËeÏ�Å?Ë�ç¢çCÃ<Ä�ÈbÌ Å é Ä�È é È)É?Ë Û ÆZÅ Á
çCÃ<Ä�Ë�Ì ò ÈbÉ Ü é Ë�Îwð áfÑ Ë�È Ñ ÒbÃ<ÄAÆZË�ÌfÅ?ç8ÆiÖiÕ�Ï�Å?Ë£Ò á çPñ á Ác¿dÆCÈ é Ë�ÌYßbË�Î Ñ ÎC×�Ã<ÞAÆU× Ñ Ë�Î�Á^ÙdÚwÁ^Â:Ì��àË

3

Á^ÚmÙ6Á
� Å?Ì�Ä�Ë�Å�ÆCË�ÌXÒ á ÇEÊbË Ñ Ò á Æ§çCÅ?Ì>Ï0â � Ë�Î�Ê)É?Ë�Å?Ã<ÄAÆ é ÒbÌXÏ�Å?Ë�ãPÅ ÒbÊ)ÈbÌ�ÒbÉ?Ë�ÌXÒ�� ë)ë�ó
	 Û é á Ì>Ï Ñ � ë�ó�©�� Û é
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5 �6(7�8���92:<;>=@?BA!?�CEDGFIH!JKCID"LNMIO!P�QKDSRUT6J$QVM
A!W!DSH!A6WYXZ?BA![
D�P\?BA
[(Me3Sn)4Ru(CN)6 · 2H2O

·3
2
C6H4N2].

R]Q_^I`aD RUT!JbQVMIA6W!Ddcfe!`hg R]QK^E`aD XZ?�A![ID"Pickjlg
m H<n"oqpUn�r sIr�sutwvyx�z�{ |&n�obpUn�r}o m H~n n)�I36tk4!x�z�{
p]3}o�|Uv nEn��!tks!x,4E{ pUn�r)oq|&n�ob�uA<n n)4E�utks!x�z�{
|�n"obpUn�r nEn)4utwzyx��'{ |�n��
oq�uA<n"o�|&n n)�E�utk�Es!xqn)sE{
|&n�ob�uA<n sIz�sut���x�z�{ |Uz}oq�uAyz}oq��n n)�unEtk4I3yxqn)sE{
|Uz)ob�uAyz sEsIr6twzyx�z�{ |��
oq�uA!�
oq���!n n)�Iz6tk4Iryxqn�z�{
�uA<n"oqpUnEn sIrE�6twvyx��'{ |Uv}oqp]3}obp]z n)�E�utw�yx,4E{
�2Ayz}ob��n s
�E�!tk�!x�z�{ pN��r)oq|��}ob�uA!� n�3I�!tk4!x�z�{

X�FIJ$JKD"�KJ$QK^I��T!�K�!�V[
D�A
R]Q_^I`aD ��oq�7�K�!�V[
D�A�cfe!`hg R]QK^E`aD XZ?�A![ID"Pickjlg

��n�R · · · |Uv sIrE4!x,z�{ ��n"o��&n�R · · · |�v n�3un'x,z�{
�&n�� · · · |U� s
��s!x,z�{ ��n"oq��n�� · · · |�� n�rEs!x�sE{
�Us
R · · · |Uv6n sIrIryx,z�{ ���!n"o���s
R · · · |�v6n n�3Ivyx,z�{
�Us
R · · · |Uv�s sIrI�yx�sE{ ���!n"o���s
R · · · |�v�s n)�
ryx��'{
�UsI� · · · ��n sun�3yx,z�{ ���!n"oq�UsI� · · · ��n n�3Es!x,z�{
�Uv�4 · · · |&n�� sE4
zyx�4E{ p]v�4)o��Uv�4 · · · |�n�� n�3Ivyx�4E{

� · · · |�o�RUT!JbQVFIA6WR]Q_^I`aD R�T!J$Q_FIA!W�c�e6`�g �iD"�KT!?�A!W!H!A6C
��n"oq|�v sIvE36tks!x,4E{
��n"oq|U� sE�Esutwryx��'{
���6n"oq|�v6n sIv�sutks!x�v�{ [(Me3Sn)4Ru(CN)6 · 2H2O · 3

2
C6H4N2]

���6n"oq|�v�s sI�6nEtk�!xbn�z�{
��n"oq|�v sE�Ir6tks!x�3�{
��n"oq|U� sE�Iz6t�n'x,4E{ [(Me3Sn)4Fe(CN)6 · H2O ·32(bpy)]

`�?�QdW!D�A!D"AZ?B` O!^E`�^EPBD"e6Q_?�JK�VO!D"A m Huo��*^EP��2`aD"�KD�xl�uCIP��¡ ¢FIT~�]�!��n�3�{aJ$^£OyFIT1D�AZJK?��VOGW6?BD�J$D¤A'H!�
CED"�K?�A!CI¥��!CE?�C�CED�MIA!W!D"�$Q��!�ND"QK�_FI�VO�Q_D�Q¦`dFIA¨§$D"W!^u�VO©W!?�D��uD�?�Q_D"A!PªMIA6CED�A�H!A6W«W!?�DUXZ?BA6[ID�P>W6D��]��?�D��qo
D"�V[ID�A~t6JK^¨[
F
A!Ad`aFIAdD"�K[
D�A!A!D"A<t6W!FIJKJ7JK?B�VOdWyFIJi��?BD"�KD"�V[�W6D��NO6^E`a^IPBD�euQ_?BJ$�VO!D�A��iD��$T!?BA!W6H!A!C&�I^EA
D"?BA!D"` ¬�H!FIW!�_F}Qd"H®D�?�A!D�` �¢F
�_FIP�PBD�P�^ECE�KFI`a` x�^uW!D"� m FIH6QKD�{¯?BA°W!D����iD��KT6?BA!W!H6A!C m H

G
�uAy±��

D"A'Q�L�?��V[ID"P�Q�OyF
Q��
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Å ¼!À¡´¢³�´�Æ2Ç>È�ÉZÊBË!Ì
Í�Î�Ï!Ë6ÐGÑ�Ò!Ó$Ô_ÕIË!Ð!Í¤Ê�Ö ×ÙØ$Ï!Ë!Ð!ÒyÚ
Ï!Ó$ÔKÍ�ÊBË2Û�Ü�Ê�Í�Ø$Í�ÝVÌßÞIàEËGá¦Ï
G â Ëyã�Ø�Ï!Ë!ÐZÐ!Í"Ø

ä àEÖ�àEÎBÍ"å6Ô_Ê�ÓKÝ ä Í"Ë©ÜiÍ"ØKÒ!Ê�Ë!Ð!Ï!Ë6æèçlÞuæIÎ�é6Ñ�Ò!Ò<é�êuéwëhÚIÏ6ì â Í�Ê�Ô_Í�êuíÙÏ!Ë!Ð\ÑUÒ6Ò<éyî!ékêuí)ï�é
ÜiÍ"ØKÒ!Ê�Ë!Ð!Ï!Ë6æ ÉZÊ�Ë!ÌIÍ"Îiðkñlò â Í"Ê�Ô_Í"Ë!ÎªÕ
Ë!æEÍ�Ý�ðfå!Ö�ò óUÊBÚIæEàEËyÚ
ÎBÍ�Ëôðfå!Öhò

ä àIÖaàEÎ,é6á�ÏuÛ�õ*àEÎ�öuÖ�Í�Ø
α ÷ γ øIù6÷kø ëyçbí�î�ï í ù î ø6÷kúIø ç ø ï ÚaûüíIí ú î ÷ îEî
β ÷ δ ë øu÷kù ê6çbí�î'ï ç�ì�ý!Ø¦ÚIÎ�ÎBÍ�Þ2Ê�Í�Ø â Í�Ê�Ô_Í"Ë\æIÎBÍ�Ê�Ý ä ï Òþûüí ú î ù6÷wÿ�ú
α

ëE² ÷ ²E²
β ø ê ÷ êuí Ý¨û í ù�úIùu÷kø Ú�ûüíIí úIù6÷wùá¦Ï

G â Ë!ãÙØ δ øEÿu÷ î ÿ Ð«û í ùEÿEÿu÷kø Òþûüí ú î ø6÷ î
γ

ëE² ÷ í ù

� À*À¡´¢³�´�µ>ÆyÈ��NÎBÊ�ÝVÌ�ÚIÏuì<Ð!Ê�Í¦æIÍ��7Í�ÎBÎ�Ô_Í"Ë â Ý ä ÊBÝ ä Ô_Í"Ë�ÊBÖ [(Me3Sn)4Ru(CN)6 · 2H2O · 3
2
C6H4N2],ÚIÏ6ì�æEÍ"ÒyÚIÏ6Ô�ÚIÏ!Ódá¦ÏuÛ�Ñ]Ô_àEÖ�Í�Ë ÷ Ð6ÊBÍ\ý!Ò�Í"ØaÛ��	� Û â Ë�
«Í 3 Û���¡Û��@Ê�Ë ä Í�Ê�Ô_Í"ËßÞEÍ"ØKÒ!Ø$ý!ÝVÌ�Ô

ÓKÊ�Ë!Ð<é â Ý ä Ê�Ý ä ÔUÑ ÎBÊ�Í�æIÔ]ÊBÖYÜiàEØ$Ð!Í�Ø$æEØKÏ6Ë!Ð«Ï6Ë!Ð â Ý ä ÊBÝ ä Ô� ÷ ÓKÝ ä Ú
Ô$Ô_Ê�Í�Ø$Ô¦ÐyÚ
ØKæEÍ"Ó$Ô_Í"ÎBÎ�Ô ÷ÎBÊ�Í�æIÔ¢ÐyÚ ä Ê�Ë'ÔKÍ�Ø"é�óUÊBÍ�
\Í"Ô ä ö2Î�Ûq×ÙØ$Ï!å!å1Í�Ë�ÚIËhÐ!Í"Ë��~Ê�Ë!ËuÛ�Ñ]Ô_àEÖ�Í�Ë���Ï6ØKÐ!Í"ËaË!Ê�Ý ä Ô7Ð!ÚIØbÛ
æEÍ�ÓbÔ_Í"ÎBÎ�Ô�é

α
û ëE² ÷ ²E²�ñ ÷ β

û ø ê ÷ êuí)ñ ÷ γ
û ëE² ÷ í ù ñ�Ï!Ë6Ð δ

û øEÿu÷ î ÿ ñbé�óUÊ�Í�óUÊBÚIæEàEËyÚ
ÎBÍ�ËÒ�Í�Ô_ØKÚIæEÍ�Ë&Ú�û íEí úIùu÷kù å!ÖSÏ6Ë!Ð¨Ò¨û í ú î ø6÷ î�å!Ö\é�óUÊ�Í â Í�Ê�Ô_Í�Ë6ÎªÕIË!æIÍ�ËÙÝ]ûGí ù�úIù6÷wø å!ÖÏ!Ë!Ð\Ðèû í ùEÿEÿu÷kø å!Ö\é
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�����<�=�<��> ?A@
O B 1DC B 1 O

?E@F50143G?A@
O B 14HI�

JLK=MONQP�RTSVU�P"K=WYXOZ[P"R]\�^_M-`TSVP"M[a(b(U�c_P"R*Z(K�deRgf_h;`TiVSVRgfkjljmP,c_iVMonpi
O q M<r q M O nIisb(M(ZFnIi

O q M�tuR
v
O wyx r{zs|}K v�~k� a-�8R*K=Z[�8U���P�`TX;��U�P"M<�<t�b[RT����i_RTjmP"M�X(K=P�R

O � �$����Z(aeP�����P"K�S_`�r�Z�fk�T�]Z�f_�]�TK=j�b(U=K�P"R �
`TPOnIi

O q M�tuR � K=�lf_b[�Z(P"M�jmK�`mP�K=M(P�j q `gP"R*M�SVP�h_P"M[M(�"P�K=WYX(M(P$`gP�M��4P�f_h�K=Z[P"M;`gK��TWYX�jmK�`mZ(P�j
SVP�jlP��T�*P"M(P�ME�\�|�Z[P"RO��b[U=h � NQP�R � K�M(Z(b(M(S_P"M q M O nIi�K��*` v c8SVU2��� �(� � ~ �{z_zV�$�}|f_��SVP�jlP��T�*P �

� .4.����4�����<� ��b(�T�*WYX(M(K�`*`gP Z(P�R \�^VM;`TSVP"M(a[b(U�c_P"RTZ[K�deRgf_h;`gi_SVRgf_jmjmP cVi_M npi
O q M�tuR"r�npi �

�4iVU��8jmP"R v
[(Me3Sn)4Mo(CN)8])

r npi
O q Mob(M(Z q M O nIi(�L¡-¢0�0P"f_h£K��*`,M-b(R¤K=j

�*K=j¤b(U�K=P�R*`gP�Ms�Lb(U�c_P"RTZ[K�deRgf_h;`gi_SVRgf_jmj¥cViVM�nIi
O q M�tuR¦�"b[§(M(Z(P"M¨�

M(P©�u\�|ªZ(K�P"�*P"�I��b(U=h-� v q M O nIi-�«K��*`¤¬*P"Z(i8WYXM(K�WYX;`®K�Z(P"M;`gK��TWYX�jlK¯`sZ(P"j �u\�|°Z[P"����b(U=h-�
Z(P�R,NQP�R � K�M(Z(b(M(S�nIi

O q M<�0��P"KDSVP�M�f_b(P�RTP"R���P�`TRgf_WYX;`Tb(M(SOP"R*h_P�M(M;`±j�fkM<r�Z�f_�T�,Z�f_���Qb[U�cVP�RTZ(K¯� �
��RTf_h;`giVSVRTf_jmjªcViVM²npi

O q M³P"K�M(P�´ � P�RTU=f_SVP"R*b(M(S£Z(P"R��Qb[U�cVP�RTZ(K¯d¨RTf_h;`giVS_Rgf_jmjlP«c_iVM q M O nIi
b(M[ZZ(P"RpX(iVjmiVU�P"a[`TK=�TWYX[P"M�NQP�R � K�M(Z(b(M[S [(Me3Sn)4Mo(CN)8]

v K�MµZ(P�RI� �(� K=U�Z(b(M(S¶f_U���nIi �
�4iVU��8jmP"R � P"�"P�K=WYX(M[P�`·�OK=��`��u|�K=P¸�}b(����P�R*`Tb(M(SVP�M¹Z(P�R�º�\ � q aeP�h-`TRTP�M � RTf_WYX;`gP"M»Z(K=P�� � P"��¼(SVU=K�WYX
hkP"K=M[P�M[P"b(P�MµJLRThkP"M(M;`TM(K=�*�TP_r�Z�f½Z(K�P"�TP���¼[Rsf_U=U�P�Z(RTP�K}NQP"R � K=M[Z(b(M(SVP�Mnpi

O q M<r q M O nIi¸b(M(Z
nIi

O q M�tuRlK=Z(P�M-`TK=�*WYX�b(M(Z�M[P � P"M�Z(P�MG�	f_M(Z(P�M�Z(P"�«t�i8iVRTZ(K�M�fk`TK=iVM(�*aei_U��8jlP�RT�±M-b(R«Z[K=PpWYX�f �
RTf_h;`gP"R*K=��`gK=�*WYX(P"M¶�	f_M[Z(P"M�Z(P"��¾�f_�*`TP"M��"b¸§�M(Z(P�M¶�*K=M(Z<�L��M(X�f_M[Z¶Z(P�RmJQU�P"jmP"M;`YfkRgf_M�fkU��8�TP&Z(P�R
NQP�R � K�M(Z(b(M(S q M O npi v ��b(U=h�� � P��*`Y¿À`gK=Sk`��*K=WYXOZ(K�P,R*^VM;`gSVP�M(iVSVRTf_a(X(K��TWYX�P�RTjmK�`*`gP"U¯`gP,Á¨b(�Tf_jljmP"M �
�*P�`g��b(M(S�c_iVMsnIi

O q M(t�RQjmK�`
[(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2].

��b(WYX«Z�f_�DP"U�P"jmP"M;`Yf �



ÂVÃ Ä�Å�Æ�Ç�È�É Ê"Ë$Ì&Í�Î$Ê"ËTÏ]Ð-É/Ñ�È�Ò4Ó0Ô4Ò4Õ�Ð8Ò

Ög×_Ø(×_Ù�Ú-ÛgÜ�ÝTÞYß(àmáLÖTâ_à"ã(Ø(Ü�Ý]ä_åVæèç�é(Ù�ê©ëIå O ì Ø�í�à"Ü�Ø(àlî_ï;ðñëIÜ�ÝTÞYß-é(Ø(âpäVåVØ [(Me3Sn)4Mo(CN)8]

é(Ø(ò [(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2])
Ý�ÛgÜ=æmæ�ÛLæmÜ�Û ò(à"Ø�áQÖ*âVà"ã[Ø(Ü=Ý*ÝTà"Ø�×_é(ÝDò(à"ÖLóô�õ�ö

ç�à�ÛTÖg×_ÞYß;ÛTé(Ø(âm÷(ãeà�ÖTà�Ü=Ø<ø

Ä�Å=Æ<Å�Æ<ÅùÄ úAû
O ü Ò0ýpÉ�þ�ÿTúAÐ
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� ×_Ø(âVà��¨à�Ü�Û��×_Ö*à"ØGäVåVØ [(Me3Sn)4Mo(CN)8]
Ø-é(Ö��GÜ=Ö�Û*ö��]×_Ý�Û*ö��Qà"ÖTã[Ü=Ø(ò(é[Ø(âVà"Ø³ælÜ¯Û������ [18]

é(Ø(ò��LÚ8ÖT×��"Ü�Ø [5] ã7à"êÀ×_Ø(Ø;Û"ø���Ü=à"Ö*ãeà�Ü�äVà"Ö �_Ø(ò(à�Ö*ÛTà"Ø&ò(Ü�à!�"�_Ý*ÛTà�ò(×_Ý�é[ÖTÝ #[ÖT÷(Ø(â_Ù=Ü=ÞYß[à�$8ß(åVæmåVÙ=à%#[ÛgÜ�ÝTÞYß(à
��Ü¯ÛTÛTà"ÖØ(Ü�ÞYß;Û�ø�õ}Ü�à&�'�_Ý�Ûgà( é(Ö*ò(à"Ø£Ü=Ø©ò(à"Ø©äVå_ÖTß�×_Ø[ò(à"Ø(à�Ø)��åVß(Ù=Ö �_é(æmà"Ø©ò(à�Ý"�GÜ�Ö*ÛTÝTâVÜ¯ÛTÛgà�ÖTÝuà�Ü=Ø�ö
âVà"Ù=×_âVà�Ö*Û�ø*�<×_ß(Ù=Ö*à"Ü�ÞYß(à��Qà"ÖTÝ*é(ÞYß(àIælÜ¯Ûm×_Ø(ò(à�ÖTà"Ø+�'�kÝ*Ûgà�Ø³à�ÖTâ;×_ã7à"Ø¶ÝTà�ß(Ölß,�_é�-�â£ò(à"Ø.�7×kÙ=Ù�$0ò�×_Ý*Ý
ò(à"Ö/#eåkÛgà"Ø;ÛTÜ=à"Ù�Ù=à0��×_Ý*Û}Ø(Ü=ÞYß;ÛæmÜ�Û�Ü=ØIò�×_Ý�äVåVÖ*ß�×_Ø(ò(à�Ø(à&�uÜ�ÛTÛTà"Ö�à"Ü�Ø(âVà"ã(×_é[Û1 é(ÖTò(à2$<ÝTå_Ø(ò(à"Ö*ØOÝTÜ�ÞYß
Ø-é(Ö¤ò�×_Ý�ÖTà"Ü�Ø(à�ß[åVælå_Ù=à3#�ÛgÜ=Ý*ÞYß(à�4�å�å_ÖTò(Ü�Ø�×kÛgÜ�åVØ(Ý5#eåVÙ¯Ú8ælà�Ö�×_é(ÝTã[Ü=Ù=ò[à�Ûgà�í�ä8âVÙ2ø6�0×_ã<ø67(ø98®×_é�: ì à�Ü�Ûgà
8 Ã<; ø [(Me3Sn)4Mo(CN)8]

â;×_Ù�Û��à"âVà�Ø�ò(Ü�à"ÝTà�ÖáLÖTâ_à"ã(Ø(Ü�ÝTÝ*à�Ù ×kØ(âVà]×_Ù=Ý�Ø(Ü�ÞYß-Û�âVà�à"Ü=â_Ø(à�Û/�"é(Ö�ç�Ü�Ù¯ö
ò(é(Ø(â�Ø(à�é(à"Ö%$Àæmå8ò(Ü=->��Ü=à�Ö*Ûgà�Ö?�GÜ=Ö�Û*ö@��×_Ý�Û*öA�Qà�ÖTã(Ü�Ø(ò(é(Ø[âVà"Ø<ø3B}é(ÞYß,ò(à"Ö0áLÜ=Ø(ÝT×kÛC�LäVå_Ø�7köD�LÚ8Ö*Ü=ò(Ü�Ø(Ø(Ü�ÛTÖTÜ�Ù
í�EF�]×_Ý�Û G Ü�ØG�0×_ã<øH8�ø=Im×_é�: ì à�Ü�Ûgà&8�I ; �_Ø(ò(à�Ö*Ûgà ò(Ü�à"Ý*à&�0×kÛTÝg×_ÞYß(àmØ(Ü�ÞYß-Ûlí�ä8âVÙ ø?B�ã(ã<øJ7(ø9K�8 ; ø�áLÝ
à"Ø;ÛgÝ�ÛY×_Ø[ò�×_é�:×_Ù=Ù�à"Ø½ò(Ö*à"ÜL�Qà"Ö*ÝTé(ÞYß[Ý5�à"âVà�Ø,M£í�ä8âVÙ øNB}ã(Ý*ÞYß(Ø(Ü�Û*Û�8�ø98�×_é�: ì à"Ü¯ÛgàO8P8 ; Ø-é(Ömò�×_Ýmß(åkö
ælå_Ù=à3#�ÛgÜ=Ý*ÞYß(à"�0å_Ù�Ú8ælà�Ö [(Me3Sn)4Mo(CN)8].

ç�Ü�Ý��"é�ç�à"âVÜ�Ø(ØIò[Ü=à"Ý*à"Ö1B}Ö*ãeà�Ü�Û â;×_ãIà"Ý�Ø-é(Ö�à�Ü=Ø(à

Q Ñ0ÑDÅ�Ä�Å�Æ�R?S �0å_ÛTà"Ø;ÛgÜ�à"Ù�Ù=àT�"�_Ý*ÛTà�$ ò(Ü�àDæmÜ�Û [(Me3Sn)4Mo(CN)8]
�GÜ=Ö*Û�ö@��×_Ý*Û�öA�Qà�ÖTã(Ü�Ø(ò(é(Ø(â_à"Øuã(Ü�Ù¯ö

ò(à"ØpÝTå_Ù=Ù�ÛTà"Øsé(Ø(òpò(Ü�àuà"ÖTß(×_Ù�ÛTà"Ø(à�Ø®áLÖTâ_à"ã(Ø(Ü�ÝTÝ*à_ø

�GÜ=Ö�Û*ö@��×_Ý�Û*öA�Qà�ÖTã(Ü�Ø(ò(é(Ø[âmä_åVØ [(Me3Sn)4Mo(CN)8]
é(Ø(ò�7,$U7,V ö�ç�Ü=#;Ú�Ö*Ü=ò(Ü�Øoí�ã,#;Ú ; [30] ælÜ¯Û}Ø[à"é(à�Ö

4uÖTÜ=Ý�ÛY×_Ù�Ù=âVÜ¯ÛTÛTà"ÖTÝ�ÛgÖ*é(ê;Ûgé(Ö�ø<��Ü�à"ÖTã7à"Ü7Ý*ÛTà"Ù�Ù�Û [(Me3Sn)4Mo(CN)8]
ò�×_ÝT�GÜ=Ö�ÛgÝTâ_Ü�ÛTÛTà"ÖDò�×_Ý	ò[é(ÖTÞYß&ò(à�Ø

�]×kÝ*Û�à"Ø;ÛgÝ*ÞYß(à"Ü�ò(à"Ø[ò®äVà�ÖC�_Ø(ò[à"Ö*Û/ é(ÖTò[à_øeõ×mÝ*Ü=ÞYßIò(Ü=à0�"�_Ý*ÛTà'���/�¶é(Ø[òW� Ú8Ög×���Ü=ØpÜ=Øpò�×_Ý��GÜ=Ö*ÛTÝ�ö
âVÜ�Û*Ûgà�Öà"Ü�Ø(Ù ×_â_à"Ö*ÛTà"Ø?$¨ò�×_Ý'7kö�� Ú8ÖTÜ�ò(Ü=Ø(Ø[Ü�ÛgÖ*Ü=Ù4ê_à�Ü=Ø(à(�Qà"Ö*ã(Ü=Ø[ò(é(Ø(âpà"Ü�Ø(âVÜ=Ø[â&é(Ø(òFò(×_Ý"7,$X7�V ö�ç�ÜY#;Ú8ÖTÜ�ò(Ü=Ø

Z@[6\X]^\9_a`*b�cd\Xef]5gihkj l1m�]5n�oApdq�\X]5m2]5rd]ts>]@q�md\Xr2ukvdrdw!xJvdqAuk]Lb�vyn�uk]5_a`�q�\9nze�b{gXg9\9n�b|e�\X}%ryn�b�ryn�b|e�~�_^\Ue�uk]5_���b{nze
G

]5qfpyb{gUe�]@r�j
[(Me3Sn)4Mo(CN)8] � }%rdr3ef]�b{vk��uk\9]5nf]@_+��]@w%]tb{vyoAp"}{pyrd]t��b%n�eNr3vyqNb{vyn6`

4 � � }2�Y���N�
8 � vdryu� ]

3 � rP��g�]@q�pyb�gXef]5r/x�]@qAuk]5r�j



�H�=�G���z�k�3�{���,�%�3�5�0���d 6�f¡£¢6¤£¡H¥i�¦¡ §P¨

©%ªY«,©�¬®¦¯,ª=°>±y²2³ ªYP«´¯,©%µ�¶·ª=¸5³Cµ5¹Pª=³5³C©%¸ µ�º�©{»�ªY¸5±�³ ©�¼¦½Yª=©3¹�³�¯,ª=©1¾�©%¸ ¿ÁÀÂ³CÀ,«,¹0«>²�Ã,©2¼�¯>²�µ µ�¯,ªY©/Ätª=½Y¯,À,«�¹
Å P«Á¶·ªY¸@³5Æ@Ç"²�µ@³5ÆA¾�©%¸ º,ª=«,¯,À,«�¹P©3«'À,«<³C©%¸*²�«,¯,©%¸ ©%¿ Å P«Á¯,©%¸�Ç"¸5ÈPÉP©T¯,©3¸*Ç'Ê�µ@³C©�º�©%µ5³Cª=¿Ë¿0³£»�ª=¸ ¯?Ì2Í*µ
µ@³C©3½=½=³ ©Lµ ªYÎ|Ã&¯,ª=©�Ï�¸ ²�¹P©2¼�»�ªY©L©%µ�µ5ªYÎ|Ã&¿ËªÐ³�©3ª=«,©3¸TÊ�Ã�«,½Yª=Î|Ã,©3«ËÇ"²�µ5³ Å ©3¸5º,ªY«�¯,À,«,¹,¼<¯�ªY©LÀ,¿ÑÎ3²�Ì¦Ò�ÓPÓÕÔ,¿
½YÊ�«,¹P©%¸tªYµ@³Ö¼ Å ©3¸5Ã>Ê�½Ð³ÖÌ>×1ªY©3¸@Ø�Ù,¸t»�À,¸5¯,©Õµ5³C²2³ ³�¯�©3µLÚ,¼UÚ,ÛÜÆ�Ätª=Ô�Ý¦¸5ªY¯,ª=«,µt¯>²2µÕÞP¼ßÒkÆ�à�ªáÆ{âzÚyÆDÔ<Ý¦¸ ªY¯ÂÝÂ½äã@©{³CÃ<Ý¦½Y©3«
âfåæÇ"²�µ5³ O ª=«Oç6²�º?Ì�èÂÌ=Þ�¼�éÂ©3ªÐ³C©"è�Þkã Å ©3¸@»t©%«,¯,©{³&â Å ¹P½fÌ,ê�º,º�Ì>Ú,ÌßÒ2è<ã{Ì
ë ¿ Ç"©%¹P©3«,µ ²2³Cì�ì%À,¸�¯,¸ ©%ªY¯,ª=¿Ë©%«,µ ª=P«>²�½=©3«.í/²�À�¿Ëµ@³C¸ À�±�³ À,¸ Å �« [(Me3Sn)4Mo(CN)8],

ªY«î¯,©%¸
²�½=½Y©O¬®yÆDê^³C�¿Ë©�Ù,ºi©3¸(Æ@ï^ðLÆ@éÂ«¦Æ�ð!ïTÆ�Ät¸5Ù,Î|±�©%«ñâzç�Ý¦Ô ë ª=«òç6²�º?Ì*Ú�Ì=Þdó�ã Å ©3¸5±¦«�Ù,ÔÂØô³�µ ª=«,¯?¼�»�À,¸�Æ
¯,©·ºi©3ª�¯,©%¸õ«,©3ÀF¹P©%»�P«,«�©3«,©%«F¾�©3¸5º,ªY«�¯,À,«,¹ [(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2]

©3ª=«,©
ê�ÄTÆ@éÂÎ|Ã�ªYÎ|Ã<³Cµ@³C¸ À�±�³ À,¸.¿&ª=³ Å ©3¸5µ Î|Ã,ª=©3¯,©%«>²�¸@³CªY¹ Å ©%¸ ±�«�Ù,Ô�Øô³ ©3«ö¬®2ÆAê^³CP¿&©3«÷Ø�©%µ5³C¹�©3µ5³ ©3½=½=³�âzµ5ªY©%Ã,©
ç6²�º?Ì�Ú,Ì=ÞkóPã{Ì�à�ªY©Á¬®2ÆDê^³ P¿&©Áµ ª=«,¯ø»�©3ª=³ ©3¸5Ã,ªY«úù�À>²�¯�¸C²2³ ªYµ Î|Ã¦Æ�²�«<³Cª=Ô,¸ ª=µ ¿Ë²2³Cª=µ Î|ÃW±2Â�¸ ¯,ª=«,ªY©%¸5³Áâ Å ¹P½�Ì
ê/º,º?ÌTÚ,ÌßÒyÚîâzº>ã ã&µ5ªY©Oº�©%µ ªÐ³Cì3©%«·²�ºi©3¸&ªY¿ ÇÕ©3¹P©%«,µC²2³ ìWì3À�¿ Ã�P¿Ë�½Y©3ÔÂ³CªYµ5Î|Ã,©3«+¬®�â ë ¾"ãDÆDû6P½ÐÝ¦¿Ë©%¸
ì{»t©%ª?³C©3¸5¿Ëª=«>²�½=©Õï�Ý<²2«,2Æ@ÇÕ¸ À�Ô,Ô�©%«?¼>ì%»�©3ª�âf¬®©

3
ã5éÂ«ÂÆ�Í*ª=«,Ã,©3ªÐ³C©%«?¼�¯,ª=©!³C©%¸ ¿&ªY«>²�½=©/¶ü²�µ µ5©3¸5¿ËP½=©3±�Ù,½=©

³ ¸C²�¹P©%«)À,«,¯ Å ª=©3¸´¬®©
3
éÂ«ÂÆDÍ�ª=«,Ã,©%ª=³C©%«?¼£¯,ªY© Å ª=©3¸0¯,©3¸(²2Î|Ã�³Áº�©%«>²�Î|Ã�º>²�¸@³C©3«ò¬®�½=Ý¦º�¯,Ê�«>²2³ P¿Ë©Ë¯,ªÐÆ

¸5©3±<³´Ù,ºi©3¸0Æ�ï^ð�Æ@é¦«ÂÆ�ð�ïTÆ'Ät¸ Ù�Î|±�©3«ýâzç�Ý¦Ô ë ã Å ©3¸5±�«¦Ù�Ô�Ø�©3«?Ì*ê/À,µ ¹�©3Ã,©%«,¯ Å P¿þ¬OÂÿÖÆDê^³ P¿ â Å ¹P½�Ì

����� �����

�  £ ��N�£�=�,�
	 âz²<ã ê�µ@Ý¦¿Ë¿&©%³ ¸ ªYµ5Î|Ã,© Í*ªY«,Ã�©3ª=³ Å P« [(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2];éÂÎ|Ã<»�ª=«,¹PÀ,«,¹�µ ©3½=½Yª=Ô,µ Pª=¯,© ¿ËªÐ³ ��Ó � ê/À�Ø�©3«<³ Ã>²�½=³ µ5»t²�¸ µ5Î|Ã,©3ª=«,½Yª=Î|Ã,±�©%ª=³3Ì â�º�ãù�À>²�¯�¸C²2³ ªYµ Î|Ã¦Æ�²�«<³Cª=Ô,¸ ª=µ ¿Ë²2³Cª=µ Î|Ã,©�1ÂP¸5¯,ªY«,²2³Cª=P«,µ À�¿Ë¹P©%º,À,«,¹"¯,©%µL¬® 4+ Æ@¬®©{³|²�½=½Yª=P«?Ì

ê/º,º?Ì�Ú,Ì9Ò��<ã�»t©%¸ ¯,©%« µ ò¯,ªY©�ê^³ P¿Ë©ü¬®,Þ�¼1¬®�ÒÂ¼/¬®<è À,«,¯ ¬®PÚ ¯,ªY¸5©3±<³ø¹�©3º,À,«�¯,©3«��1Ù,ºi©3¸�Æ
³ ¸C²�¹P©%«)²�ÀÂØ^¯,ª=©�ÏN½YÊ�Î|Ã,©´©3«<³ µ5³C©%Ã<³(¯>²�ºi©3ª�©3ª=« ¹�©%»�©3½Y½Ð³C©%µ�ð1©%³Cì{»t©%¸ ±GªY«G©3ª=«,©3¸0í/²2À,¿Ë©%º�©%«,©øâ Å ¹P½�Ì
ê/º,º?Ì�Ú,Ì9Ò��Pã�Ì���»�ª=µ Î|Ã,©%«+¬OÂÿOÀ,«,¯ ¯,©%«.¬O § ÆÕÀ�«,¯ò¬®�ódÆAê^³CP¿&©3«)©%¸5Ø�P½=¹�³Á¯�ªY©�Ätª=«,¯,À,«�¹ â Å ¹P½�Ì
ê/º,º?Ì£Ú,ÌßÒ��Pã!Ù,º�©%¸�¯,©%«)ç�ÝÂÔ ë5ë â Å ¹P½fÌHçN²�º�Ì6Ú,ÌÐÞdóPã�ÌHà!²�¿&ª=³'©3¸5¹P©3ºi©3«üµ ªYÎ|Ã)²�Î|Ã<³�¾�©3¸5º,¸ Ù�Î|±¦À�«,¹P©3«
â Å ¹�½�Ì£ê�º,º?ÌNÚ,ÌßÒ § ã'¿&ª=³0µ ©%Î|Ã,µ Å ©3¸5µ Î|Ã,ª=©3¯,©%«,©3«+¬®2ÆAê^³CP¿&©3«?Ìa¶ü©%ª=³ ©3¸ ©Ë¾�©3¸ «�©%³Cì%À,«,¹P©%« ©3¸ ±2©3«,«<³
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; 070<�2�
���9=�>@?BADC�EGFIHKJML:NOCDPRQI?<SUTVEGWMCDEGWYX[ZUX[\,JMF/X,JO\@]�^�_
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[(Me3Sn)4Mo(CN)8 · 2H2O · C12H10N2], [(Me3Sn)4Mo(CN)8

·2H2O · C10H8N2]
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O 1 ��243(5687:9<;>= 6@?BAC7ED(FBGIH JK;ML 687:9<;>= NPOQFKR�=TS	HVU-L

W 9KXZY W X X\[^]#_QX�`ba�c W 9KXZY W XZYedfX Xhg^g�_jiK`ba�cW 9KXZY W8k X\[^]#_j]K`ba�c W XZY W 9KXZY W8k [^]#_jl^[K`mX k cW XZYednX X^X\o#_jaK`�pqc W X^XZYsrqFtXZY W X\a X^X\]#_j[ k `mX\[�c
rqFtXZYed@p k a^]#_jlK` k c d@p<YsrqFtXZYedup # XhgvpB_Vgvp�`mX\l�c
rqF k Yedwi k a^]#_jlK` k c dwivYsrqF k Yed�i # Xhg<a#_jl(p�`mX^XhcrqFtXZY W X^X k X\l#_jiK`�pqc W X^XZYsrqFtXZYed@p ] k _jl�g#`bo�crqF k Y W8k X k X^X^_QX�`�pqc W8k XZYsrqF k Yedwi ] k _Vg<]K`bi�c

W i^ivY W i^i # X\a#X^_j]K`bo�c W X # Y W 9KXZY W X X\[^l#_jlK` k c
W ]vY W o^i X\a k _QX�`�pqc W8k # Y W 9KXZY W8k X\[^l#_jlK`ba�c
W g<ivY W [^i X\a^l#_jlK`�pqc W avY W 9KXZY W a # X\[^l#_jlK`b[�c

# x�y�z({w{w|:}s~���|E�v|E~s���h���<}s|�y���}��v{n�
� �-'("	��'v� 0������������K��� 'v3����q$�$s5B�n��"4�#�����:���-"E�\�e�q�m�B��3�������$b�:'v�Z�B��$-'(� �¡� ��'>¢

O
�@"���� '(�-�B��'v��� 'n� £#� 'v3Z'

¤¦¥ ���-��%��¨§v� ©«ª	3Z�-©¬'h�T�K��$�§v��� ��C2>�q�T�-0#�>§(�®���q¯°'v�±��$�"�§(� ©«.@�#��� �����:²�� ¤ �T0#©´³�0#�)µ�.�0��s.w²M�
6 ¶ 3− 5· ¯°'v3¨����"�,�0#����� !#��'v3��Z'

π− 1 ��"��Z'(©¸³#0#�¹�#�º�^�:���-"E�h�¡�q�C�K��3Z�-����$b�m�C'v�Z�K�$-'(�»,���� �¼����'�'v����½e�q���¼��0#"Z�¾�T�-³�'
¿ ��� ��� !/��'("»ª�3���©À'v�C��$�§v��� ��C2>�q�T�-0#� "n"E����¯���$��-"Z�-'(3��fÁ�'v3Z� 'v��5	ÂC� ¤ ¯ ¯�5�� 5ÄÃK�I"Z�����Å����'Æ3Z'v$�'v³q���K�Z'(�
*P��"Z"�'(3�"��T0qÇ�¯ 3�È ��,�'v�I����3�!#'("E�T'($-$-�(5#�n�-'��¨�¾É��'v3Z� ��!4� '(3uÊf'\É����v�#��� 0��(0#¯��q$-�����T'�'(3E½¡0#$�!q�Ë§(� ©Ì'(����'(�
È ¯�'(3)²»� · · · ÊfÍ��q�Æ��� �Î²�� · · · ÊnÍ#Í��C��3ZÈ���,�'(�Ï���Ð� �-' � � 'v� � $��-��� '(�´Ñ��¡� ��'^�C�:Ò/'

3 1 ��Ó ∞ �C2>'h�Z�Z'(��e2>'h�Z�Z'�Â�ÂE��� ���Ô§(� ©Õ�q� � '(3�'(�ÔÈ�¯°'v3M²M� · · · Êf������²M� · · · ÊnÖ#����� � �Ô²»� · · · ÊnÖ�Í��C��3ZÈ ��,q'(� �q�×� �-'
Ñ�Ê¼�e� ��'^�m�EÒ/'

3 1 ��\�e� ��'^��Ó(�:2¦0#©¬��0#� 'v�K�T'(�I'v�K�T����$¾�T'v� � '»24'v�Z�Z'4Â�5 ÂC�)� '(3 ¤ ¯ ¯ �-$�� � ��!®Á�� 3Z� '>� 'v3
· ¯°'v3Z"Z�-���K�T$��-��� ,�'v�-�»Á�'v!#'(�Ø�q��½�� �-'¹�M�q3Z"��Z'($-$�� � !�'(�-� '(3>Á@'(�-�Z'(3�'(�ØÙË$�'v©¬'v�B�T��3Z§v'($-$�'(��'(����� '(�¾�4³#'(3:�
§v�����K�T'h�<Ú����q� '(3>'(3�,�'v� �K��©¬��� � �-'±²M�^�mÛÜ'(3�¯ 3ZÈ���,���� !#'(�P��� � 'v©Ý� � 3���� 1 ��©À©¬'h�T3���'¼'v3Z§v'(� !��Z'(�
.�0 �hÞBß-5��n�-' ¿ %�� !�'(�Ô� ���Ô*+��� ,q'($	� '(3¦*à��"�"Z'v3Z"��Z0�Ç°¯ 3ZÈ ��,q'(�á"Z�����×���×ª¨��¯�'($-$�'>� 5���®�q��½¡!#'v½¡È�� 3��(5
²¦'(¯�'(��� '(�Ô.u�:Ê · · · â �:��3�È ��,�'v�×,q0#©¬©À'(��� �-'(3���� ���×.u�:Ê · · · ²��:��3�È ��,�'v�/³#0�3(5
� þ���ö�õwö&÷�ã���*à�q"Z"Z'v3Z"E�T0�Ç°¯ 3ZÈ���,�'(�×���/.�0

O 1 ��243»��Ê · · · â �u¯ §vÁ>5�Ê · · · ²�� ¤ ¯ "E��%���� '^�\5¤ �T0�©¬' Ê��:��3�È ��,�'¬µV��© ¶ ¤ �T0#©À' *+�-� ,�'v$Üµ�ä ¶²MÖ^�:ÊMÖ ¤ · · · â ��� �^å#æ�º�q� ²MÖ^�:ÊMÖ ¤ � â �#� �<ÍK��V� �.����:Êf� · · · â Ã�� �#Ö�æ�º�#� .����:Êf��� â Ã�� �<ÃKÖ�V�K�.w���CÊn� · · · ²M� ��Í�#�ºÖ .w���CÊn���C²M� �^�q� �Äæ.�Ö�v�CÊMÖ� · · · â �� ��ÃK����ÍK� .�Ö�h�:ÊMÖ��v� â �� �<Ã�� �V�BÖ.�Ö#���CÊMÖ#� · · · ²n� ��Í#æ�º��æ .�Ö#���CÊMÖ#�^�:²M� �^��#���#Ö.�Ö�Í��CÊMÖ�Í · · · ²»� �#ÖqÍ��º� .�Ö�Í��CÊMÖ�Í��:²�� �^�#��Äæ.wÍ��v�CÊnÍ�� · · · â Ö� ��ÃK���º�q� .wÍ��h�:ÊnÍ�v� â Ö� �<Í#æ�����å.wÍ��q�CÊnÍ�� · · · ²»� �q�B���-�^Í .wÍ��q�CÊnÍ����:²�� �^��æ��Äæ#Í.wÍ#Í��CÊnÍ#Í · · · ²»� ��Í�#�-� .wÍ#Í��CÊnÍ#Í��:²�� �^�#��ÄÃ



ç#è éê-ëÅìîíeï^ð(ñhòIó�ôhð(ñZõ»öBï�÷¨íeø	ù�ú	ø	ûtö�ø

ü-ývþ�ÿ����������
	���ºý�	��������
b ��� ��������������� �!�
"#�
	��sý��%$��
�!���'&

ü)(qþ ÿ��!�*���+��	���ºý�	,�-���
�
a �.� ���,������
�/�0�!�
"���	��sý'�$
�����!�8ü �21 ��%����	��!���/354�� � (�(6&87�& 9:9ý 1 3�;<�
�=�%�?>:@A� 1 �����CB��D���:�%�
���E�:���'�
	�	�$
���*����	��F�D&HGI� �KJ � 1�L,L �
	¹ý'	M���
	ONP��	�	 �

� �%Q'"���	?��!	,�R	��*�����S��ý��%�'�D�K�%�����=�CþT&
U ÷�÷uê¨éêWVtëYX�Z\[�]D]D^:_D]�`baPced/_DfHg8hP^�ikjWiml#a

O n ipo?_�q



rSsWtvuxw�y�z�{'|~}/�:z�{
�A�6y���w�2���2�S� ��� �H�
�-�H���/�����'�����
�8�/���m�/���v�!�#�0�%���R�

6   3− ¡T¢ �£�/�:�¥¤e�£�
�W¦D���£�/�W����¦b���O§
2 ¨ ¡�© �Pª���«6�/ªW�Rª�¬PE���W�/�I�p���/ªW�£�D� ¡

�6®/�/¯��°²±I�
����¦8¬PªWª�³£�P��´2µ�®/�·¶#�:�D���8�H��®H�/¸�/�:�A±?�
���
¦b¬Pª�ªW�
¦D�D®/«¹¦b®H�R��®/�D�H�C�/�W�º�0�:�/ª��P�D�/�6®/�/¥�/�:�
» ¬�®/���
�
¦b��¼Y¬�¦D�£°º�m�/®H�D�8�½�:��� » ¤/ª��)¦8¬�¦D�£° ¡�© ���/��ªWª [34] ¾ �:�D�8�/�
��� ¾ ����´�¿+�M£� ¾ ¦ÁÀK�/�HÀ » ¬P®/���
�
¦D�P¼Y¬ ¡
¦D�£°C�C���\�H���E¬P��Â�°C°º�:¦D�D���
�8�/���Ã¿+�W�/�/���)¦¥�.ÀK�£ª�£�:�/�/� ¨ ¡FÄ �
®/¤/¤ ���\��¦b�:ª�ª��:�¯Å
�O�:��� ¨ ¡TÆ ¦D�£°Ç�p¬P�:È
É ¨ �£�PÊ ¨ ��ËÌÊ ¨ ��ÍÌÎ¹Ï É ¨ ÍH�£Ê ¨ Í¹Ë�Î¹Ï É ¨�Ð �£Ê ¨IÑ �£Ê ¨·Ñ Ë�Î¹Ï É ¨IÒ �£Ê ¨·Ò Ë�Î¹Ï É 1

2

É ¨ ËÌ�£Ê ¨ ËPË�Î,Ó 1
2

É ¨?Ô �£Ê
¨?Ô Ë�Î?Î �-¬P®HÀe�D�W� ¾ ���E³£�:�D�D�8�H�����H���/�:�OÕS¬P£�:�Y´¹�-�/�eÅ
�:�/����ÀK�:�/ª�P���£�
�/�/�:¦D� » ¬P®/�:�D��¦b�P¼�¬�¦b�P°Ö��®/�
�/���
�:®/°×�:���/�:�E�/��� Æ �/�<¬��/ª/�/�:�+ÕS¬P£���¯�K�:�Ø��� ¾ �W���/�
���pÕS¬P£�:�0��®/�H�E��®/°×¬P�/�/�:�D���Á�/�:�eÅ
�:�Ø���Wª���P��¶#� ¡
�
�:¦b�:®/�/£��À�¬P«¹¦b�£�A� » ®/°º°C�Ù�/����¶#�:�D�'¦b��®H�/£�
À�¬�«6¦D�£�D�:�Ú£ªW���W�8�O���W�/�8�Ø�:�D°º�W¦
¦b��ª)¦�®/�H�¥³P����ÀK�����H���
¦�´p¿+�
«��£�/�¹¦b�:�~«P���W�/�RÛÜ¬P�D�
���
�
¦b��¼ ¡�Æ ¦b�£°º�R¬��O�/��� » ¬P®/�:�D�
¦D�P¼�¬�¦b�£°º���Mª��£«,¬PªW���D�W����¦��#�:�D�/�:�Y´ ÆÙ¾ �:��¬P®ÌÀ ¡
£�
®/�/�E�/�:�+£�:ÀK®H�/�/���H���C� · · · ¨ ¡ ®/�/� ¨ · · · ¨ ¡TÆÙ¾ �
¦bÝP�/�/�·�.³ÌPª%´,Þ-¬ ¾ ´ Ð ´ Ë£Ë ®/�/� ÆÙ¾/¾ ´ Ð ´ Í¹Ë �S«,¬P�/�³P�£�M�/�:�#¿-ßÌ����¦b�:�/�Ù�Ø���)¦b���
���àÛ\¬��D�D�:�D��¦b�P¼ ¾ �D�H�8«P���¯¬P®H�D£�:¹¬P�/£�:�C�Ø���
�/��� Ê �/�W�Ù�:®/�âáà�:� ¾ �
�/�8«6®/�/
¬PªWª��:��±?�D����¦8¬PªWª ¡ ±Ù�£°º¤e�P�/���¹¦b�:�M�/��¦T�#�:�/�/��º�D�W�/�Y´
ã }H�Øs�rSsWt0tYä � · · · ¨ ¡ ®/�/� ¨ · · · ¨ ¡TÆR¾ �
¦8Ý��/�/�I���m�#�

O
» �p±?��´

Æ ¦D�£°C� ÆÙ¾ �
¦b¬P�/�Ü�=¤/°   Æ ¦b�P°C� ÆR¾ ��¦8¬P�H�\�å¤/°  � Í · · · ¨�Ð � ËPæ Ô Ê Ô � Ò · · · ¨ ËÌ� Ë Ò æHÊ!ç� Í · · · ¨IÑ � Ë Ò �£Ê Ñ � Ò · · · ¨ Ë£Ë Ë ÒPÔ Ê Ô� Í · · · ¨IÑ Ë Í£ç£ËÌÊ�æ � � · · · ¨ ��Ë ËP�£æHÊ!�
¨IÑ Ë · · · ¨IÑ ËÌè ËP� Ò Ê Ð � � · · · ¨ ��Í Ë Ò ËÌÊ Ô
¨ ÍH� · · · ¨�Ð � ËPç Ò Ê�ç ¨ �£� · · · ¨ ��Ë Ë Ñ£Ñ Ê!Í
¨ Í¹Ë · · · ¨�Ð � Ë ÒPÒ Ê�� ¨ �£� · · · ¨ ��Í Ë Ò ÍHÊ Ñ
¨IÑ � · · · ¨IÒ Ë ËP�P�HÊ�ç ¨ ËÌ� · · · ¨?Ô Ë Ë Ð ÍHÊ!Í
¨IÑ � · · · ¨IÒ � Í¹ËPËÌÊ Ò ¨ Ë£Ë · · · ¨?Ô Ë Ë Ô æHÊ!�
¨�Ð � · · · ¨?Ô � ��� Ò Ê�Í ¨ �£� · · · ¨?Ô � Ë Ô ËÌÊ�Ë

¨ ��Ë · · · ¨?Ô � Ë Ò �£Ê!Í

Æ ®/�à�/���âé�ê£�¹¦b£�:�/�
¦D�D®/«¹¦b®H�b¬P�p¬�ªWÂ��D�ë�/���â±?�D�W�
¦b¬Pª�ªW�-£�:�6¦â�/�W�����W�/�/��®Ì¦b��P��Õ2¬�£���/���Øì+�D�P¦D�£�/�à§ Ñ Æ¬P° » ¦b�W�8«���¦b�P¼�¬�¦D�£°í� Ñ �H���Ùì+Â��
���HÂ�ª��
���/P�������¯±?�:¦
¦b� ¢

�/�W�8�¹¦S�/����³£�£� Ê �p¬��/���:����®H���/��� » ®H°C°º�+¬PªWª����Yéë�'îp�'ßÌ�à�D�:£����¦b�D�W����¦Y�����
�Y´ ÆR¾H¾ ��ªW�/®/�/ Ð ´ Í¹Ë � ¾ �e�:�����¦�6®/�2�p¬P�-¿à�
£� ¾ �/���2�/����ï ¾ ���
ª�¬PP���D®H�/R¬�ª�ª��:�Séë�'îp�'ßÌ�Ø®/�/�ð�
�£°º�W¦�¬Pª�ªW��³£�£�
«P�£°º°º���/�/�:�ñÕS¬P£�:�ð�/�:�
ì+�D��¦b�£�/�:�Y´ ¿+�Ù�
���/�m���¥�/���Ù±?�:¦
¦b��Å
���/���8�Ú£�
®/�/�/�DÝ�¦b�:ª��W�8�m³£�:�D�
�8�/���:�/���/�Aáà���
¦D���Wª�®/�/P���¯°Cê£Pª����8�
�.³ÌPª%´ ÆR¾H¾ ´ Ð ´ Í£Í �'´ » �¯��ÝP�
�C�:�ð�/�:�/« ¾ ¬P� Ê �p¬��D�ð�'�����
�8�/���\�'�#�:�#òÙ��«,¬�¦b�W�£�/�:�ó�/�W�ºáà�:� ¾ �
�/�8«6®/�/



ô¹õ öS÷Wøvùxú�û�ü�ý'þ~ÿ��'ü�ý����6û��-ú	��
���������

� ��â÷-öS÷����������������! #"%$&��')(*�,+�-#"%��.0/2143%�5�6.87)-:9<;=.�-#(*�5�6.�>@?<�6ACBDA�3#7�3%.*�6.E��.F?<�6ACG,��7�7��IH)J
K*L �6A@M��N�6��O#3%�QP0-#R�RS�6AT"%��$&�&�U;=�6AV7W�,BDA�3:7W3%.*��.E�6AS;=3#$&"#76XY�N3 L ����(*�&��A L �6��?�-#.*.4-#.E?*�6.[ZS�U�����&$&��"%�6.
\ 7W��')]^RS7W3:_�-:7�3%�5�6.E"%�6A�-#?*�,]:�6�&.<�[BDA�3:7W3%.*���6AS9*.*"`O%3%AS$&���6"#76J*a���A K ')]^R���')(87W�&":7b�!-#.E(*���6A L �6�^ZS�6?*3�')(
?*�&�c+�-#"%�c?<�6RdP0-#R�RS�6A�R�/2egfih<XYjc-<klX<j L km>UXY�N�6$�')(*�6R@?<�6.4n�-:RS7dM�9o�6��.*�6A�GI�U7�7��cO%��A L ��.*?*��76X*R�3`��RS7
?*�&��R��pGb3%.<RS7W��$&$&-:7W��3%.o9*.8�d-:(*A�RS')(*�6��.*$&��')(q/=O�"%$2J�r L*L Jts*Juh%h8>vJ�w L �6.Y;	-#$&$�RC��RS7C�6Rb�! #"%$&��')(�X<?�-:R�Rx-:.
?*�6�y�6�&.<�6.!wz.<?*�c?*��R�{b�&]|-:7W��3%.*R}?<�&�CBDA�3#7�3%.*�&��A�9*.<"�M�9*Az~z�6A L A K ')]^9*.*"[�!�l7D?*�6��P0-#RSR��6A�?*���6.87�X
-#.�?<�6��-#.*?*��A���.�wz.<?*�g?�-#.<.�?*�&�I~z�6A L A K ')]�9<.*" K*L �6Ac?*-#Rc.*��')(87x�*AS3#7W3%.<�&�6AV7W� \ 7W��')]^RS7W3:_�-:7�3%�
�6AV;=3%$&"#76J�{c���!MU�������5 %"%$&��')(*�6.�rc9<R��*A��#"%9*.*"#�6.�?*���6RS�6AI��3%(<$NM�9<7WAS��_��6.*?*��.qGb3%.<RS7W��$&$&-:7W��3%.�R��&.<?
�&.or L*L �&$�?*9*.*"�s*Juh%h`?�-#AS"%�6RV7W��$&$�76J
{x-#R�?<����-#$�REnI-#RS7o$��&��"#7�-:.�M��N�6�,9*.87W��A�RS')(*�&��?*$&��')(*�6.�B3%RS��7��&3%.*��.��&.�?<�6.�jb3%(<$&AW�:9*�!��.�?*��R
G,A��&RV7)-#$�$&"%�l7�7��6A�RT9*.<? L ��$&?*�U7C� K*L �6A,P0-#R�RS�6A��53%$��6] K $&�pO%�6A L A K ')]^7I�4M��N�6�z��-#A�-#$&$��6$�O%��A�$�-:9<;=�6.*?<�
� G,��7S7W��.���-#9<R6J�{c��� L �U7W�6��$&��"#7W��.ord7W3%�5�,R���.*?4e·õPõYX��x� L MU�IJte`f�h<X��Rô4/=O�"%$2J<r L*L J�s*Juh¹õ*/ L >�>UJ
{c�&�5~z�6A L �&.*?<9*.*"���3

O
\ .�G,A!����/x14�

3

\ .�>!/x�
12

j
10

�
2

>I� +
∞

�}��3�/��d�x>
6

� 3− �@/c14�
3

\ .�>
/d�

12

j
10

�
2

>
2

jy� 2+ · õE� 12

j
10

�
2 ·

fi�oj
2

e �5�6.87W(*�#$�7 K*L �6ASAW-#RS')(*�6.<?*�6AIP0���&RS�`]#�6��.�Gb3�3%AV¡
?*�&.*-:7W��3%.*R��t3%$l¢Y�5�6ADO#3%�Q£z¢�����/�1F�

3

\ .�>
3

��3�/��d�c>
6

�¤�!��(*A6¥<-#9*')(E.*�&')(87@��.��53Y?*�l¦�M6���6AV7W�6AN§�3%A��FX
�T�&�5�6RpM69*�¨a��6��R��*���6$z�&.�~z�6A L �&.*?<9*.*"©��3

B
\ .�G,A[M�90¦�.<?*�6.ª��RS7�/=O�"%$�J�r L R�')(*.<��7�7[s*J�õYJ�f#J�f«-#9<;

\ �6�l7W�4s8h8>UJN{x-#�5��7«RS7��6$&$l7«?<�&�6RS��~z�6A L �&.<?*9*.*"ª���&.*����.87W�6AS�6RSRW-#.87W�©rb9*R�.*-#(*�5��M69�-#$�$&�6. L �&RS(*�6A
"%��;=9<.*?*�6.<�6.�G,AS�&RS7W-#$&$�RS7�A�9*]87W9<A��6.o?*-#A6J



¬��®�¯±°	²i³6´Uµo¶*·�³6´S¸p¹^²�º°2»�¼½�»�¾t¹�» ¿%À

¬��®�&®��Á Âo½
F Ã »zÄ Ã » F

Âo½zÄ}Âo½
F Ã »�Å4²^ÄÆÂ�½ F Ã »�Ç@°�½�»�¼ Ã » F Âo½�Ç@°

ÈÊÉÌË,Í6Î%Í�Ï*ÐWÑ|ÒWÓCÓ6Ô«Õ<Í6Ï«É5Í6Ö�ÐSÒ�Í6Ï!Ñ#Ï*Õ*Í�×�Í6Ï!ØzÍ6×�ÐSÔ*Ù)Ú*Ð�Ñ#Ï*ÐWÛ|ÒWÓ6Í�ÏEÜ#Ý%Ï*Ï8Ò�Í6Ï�Ú*Ö�Í6×�Þ,×�Ö�ÐSÒ)Ñ:ß&ß&ÍdÑ#Ô*Ù)Ú�Ñ:Ô*Ð
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Î%×�Ñ#É5É�Õ�Ñ#×SÎ%Í6ÐVÒWÍ6ß�ß�Òcú	ÐSÖ&Í�Ú*Ícûbå*å�ã�æ*ã À æ^üUã�âÆô*×NíTÔ
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Õ*Ölö¤×�Ñ#Ü8ÒWÝ%Î#×WÑ#É5É!ÍTÕ*Í�×dØzÍ6×Så*Ö&Ï*Õ<Ô*Ï*Î%Í�ÏEíCÔ
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Õ*Ö�ÍxÎ%Í�Ï�Ñ#Ô*Í�Ï�
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¤Í6Ï8Ò�×WÑ#ß&Ñ:ÒWÝ%É Ó�Ô�ËIÑ#ÐVÒ
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ËIÑ#ÐSÒVç ØzÍ�×�Ú�Û#ßlÒWÏ*Ö�Ð�ñ%Ý#Ï � ���<ù ¿ ã�ìcÖ�Í,Èéí@ç î ê�Í�Ü8ÒW×�Í�Ï�Õ*Í�×@ØzÍ6×�å<Ö&Ï*Õ*Ô<Ï*Î%Í6Ï4íTÔ F î Ï�Þ,×@Ô*Ï*Õ î Ï F íTÔ�âÆÖ
ÐSÖ&Ï*Õ�Ô<Ï*Í6×VádÑ#×VÒWÍUÒWÍ6×��0Í�Ö&Ð�Í�Ö&É ��Í�×�Í�Ö&Ù)Ú�ñ%Ý#Ï ��� ����Ù6É

−1 å*Ö�Ð � � ����Ù�É
−1 Ô<Ï^Ò�Í6×SÐ�Ù)Ú*Ö�Í6Õ*ß�Ö&Ù)Ú

ú=Ð�Ö&Í�Ú*Í5ûcå*å�ã�æ*ã À�� üvã�ðDÐpåtÍ6ÐVÒWÍ�Ú^Ò[Ï^Ô*Ï�Ñ#ß�Ð�ÝFÍ6Ö�Ï!�òÖ�Õ*Í6×SÐ�ê*×SÔ*Ù)Ú0ÓUáTÖ&Ð�Ù)Ú<Í6Ï�Õ*Í�Ï�ðD×�Î#Í6å*Ï*Ö�Ð�ÐSÍ6Ï�Õ*Í�×
�DÔ*ßlñ%Í6×SÕ*Ö�ö�×WÑ:Ü^Ò�Ý%É5Í�ÒW×SÖ&Í�Ô*Ï*Õ�Õ*Í6Ï ðz×SÜ#Í�Ï*Ï8ÒWÏ*Ö�Ð�Ð�Í�Ï Ñ#Ô*Ð4Õ*Í6Ï�Èéí@ç î ê�Í�Ü8ÒW×�Í�Ï�ãbìcÖ&Í�Ð�Í6×Fñ%Í�×�É5Í6Ö&Ï8ÒVç
ß�Ö&Ù)Ú*Í"�òÖ&Õ*Í�×�ÐSê*×�Ô*Ù)Ú�áTÔ<×�Õ*Í�Ó6Ô*Ï�Û:Ù)Ú*ÐSÒqÑ:Ü�Ó�Í6ê<Ò�Ö&Í�×SÒ�ãpðDÖ&Ï*Í�å�ÍUó=×�Ö�Í6Õ*Ö�Î%Í6Ï*Õ<Í ðD×�Ü^ß&Û#×�Ô*Ï<Î Ü#Ý#Ï*Ï8ÒWÍ
àSÍ�Õ*ÝYÙ)ÚEÝ%Ú<Ï*ÍxÕ*Ö�Í#��Í�Ò�×WÑ#Ù)Ú8Ò�Ô*Ï*Î5Õ*Í6×dÎ#Í6ß&÷#ÐSÒWÍ�ÏEÞ,×�Ö&ÐVÒ)Ñ#ß�ß&ÐVÒW×�Ô<Ü^Ò�Ô*×�Ï<Ö&Ù)Ú8Ò@Î%ÍUó=Ô*Ï*Õ*Í�ÏEáNÍ6×SÕ*Í6Ï0ú	ÐSÖ&Í�Ú*Í
Ï�Û:Ù)Ú*ÐSÒ�Í6×Cûcå*ÐSÙ)Ú*Ï*Ö�ÒSÒvüvã
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[(Me3Sn)4Ru (CN)6 · 2H2O · 0.8C10H8N2S · 0.2C10H8N2S2].
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F
rtcO��h<_�jwc�`º`�h�bdjÀ`�bdh<Î[jwbJh"Ï±b
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[(Me3Sn)4Ru(CN)6 · 4H2O]
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ÞÄßEà
[(Me3Sn)4Ru(CN)6 · 2H2O ·
0.8C8H8N2S · .2C8H8N2S2]

ÞÄáYà
[(Me3Sn)4Ru(CN)6 · 4H2O]
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�ñKì�ñKî!é�& · · · ' ÷.ë%��í;ñ�î �(��ì�õKë*)���ò,+ � ö?ì���ëEð-)/.0+

132 é�& 2 · · · 154 2 ÇKÈ�ý76�� 298 È�ý7���
132 é�& 4 · · · 154 4 È�:�ý;:<� 2 �<=�ý>:<�
154 é?&@6 · · · A =KÈ 4 È<6�ýB��� 2 �<C�ý;=��
154 é?&D� · · · A 4 4E294 ý76�� 298 4 ý>:<�

154 é?&@6 · · · A 8 È 2 ��C���� 2 6 =��/C C
F :<:9é�&@:<: · · · A = 4 :�Ç���È 8 2 6�Ç���Ç 4
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2 x b	szy"{ 3 x}| _ 3 iXdI{ 2 x fScetr_anL~XyX����t=c�f-{ 4 u [32] ���z�S��� x�� { ∗∗

| _ 3 iXd x k�����{ x �>v�{ [36] ���z� xE� {
[ x}� _ad 4

k�{ x}| _ 3 iXdI{ 2(µ j��>v�{�kOc x �%k�{ 4][24] � � �S� �Sx�� { ∗
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Ù Ð�Ò7Ñ Ù�ì Ý�Ý7Ð�Ñ%ï�Ð�æÁÐ�Ñ�î�ÞpÝ�Ý Ù Ï�Ý7Ð�Ò�Ñ�Ð�Ì.ÞpÝ Ù ý Ã�Ã ñ�ß Ù Ð�Ò7ÑCßäÍ Ù�Ù Ð�Ñ{Ø�ÖwÒ�Ñ åÜÙ Ò�ÐêÝ7ípÑ�ã�Ð^Ì�ï Ù�ì Ï=ÞpÑ�Ñ å Þ ëpì Ñ§ÞpÕ Ù Ê
ã�Ð^ã�ÞpÑ�ãpÐ�Ñ ú Ð�Ì å Ð�Ñ%ï å Þ Ù�Ù Ò�Û�Ì���Ò7Ñ��Õ Ù�Ù ÞtÕ�î å Ò�ÐCò ÌAÒ ÙAÚ ÞpÝ7Ý ÙAÚ Ì�Õ�Ï Ú Õ�Ì Ð�Û�Ð^Ì»ã�Ð^Ì�Ò�Ñ�ãEÒ ÙAÚ Øqénæ�æ�Ò�Ý å Õ�Ñ�ã
ü�Ø ü���þ�Þ� õ�Ð�Ò�ã Ú Ñ�Ð�æÁÐ�Ñ å Ð�ÌðÖwÎ�Û�Ò7Î�Û Ú�ÙAÚ ÌAÕ�Ï Ú Õ�ÌâÞpÕ�Î�Û å Ò7ÐÜà%Õ Ù ÞpßâßâÐ�Ñ�ÛítÑ�ã�Ð å Ð�ÌäæÁÐ�Ò å Ð�Ñ ò Ý7Þ Ù�Ù Ð�Ñ
ëpì Ñ±çÿÞ ÙAÙ Ð�Ì ÙAÚ�ì�� æ�Ì�Í�Î�ÏtÐ�Ñ{Ø�énÕ�Î�Û Û�Ò7Ð^Ì Ý7Ò7Ð^ã�Ð�Ñ å Ò7Ðâà%Ð�Ñ Ú Ì�ÞpÝ7Þ Ú�ì ßâÐðÞpÕwî�ã�Ð å ÞpÎ�Û Ú Ð^Ñ���æÁÐ�Ñ�Ð^Ñ{ØcénÝ Ê
Ý�Ð�Ì å Ò7Ñ�ã Ù ãpÒ7æ Ú Ð Ù Ò�Ñ��AÐ å Ð^Ì�Ö�Î�Û�Ò7Î�Û Ú þ�é Õ�Ñ å Ë��nõ ú Ð�Ò ú Ð�Ò Ú ÞtÕ Ù Ð^Ò7ÑÞpÑ å Ð�ÌAÝ7Ò7Ð^ã�Ð�Ñ å Ð��¡æÁÐ�Ñ�Ð�Ñ{ï å Ò�Ð
�AÐ ú Ð^Ò7Ý ÙXë�ì Ñ å Ð�ÑÜõ ú Ð^Ò Ú Ð�Ñ§Ô�ÕwÊ¬é Ú�ì ß�Ð^ÑQþ:Ò7ÑÜÔ�Ò7Î�Û Ú Õ�Ñ�ã å Ð^Ì�æwÊ*éùÎ�Û Ù Ð å Ð�Ì��¡Ý�Ð�ßâÐ�Ñ Ú ÞtÌ�õ�Ð^Ý7Ý�Ð��`ã�Ð�æ�Ò7Ý Ê
å Ð Ú.ú Ð�Ì å Ð�Ñ%Ø��êÐ�ÌXÏ�Í�Ì�õ�Ð ÙAÚ ÐeÔ�Õ · · · Ô#Õ�Ê¬énæ ÙAÚ ÞtÑ å þ:Ò7Ñóénæ�æ{Ø�ü�ØGü��þ?Þ��ßâÒ Ú ¾ æ\Ð^õ�Ð�Ò�Î�Û�Ñ�Ð Ú �Xõ ú Ò Ù Î�Û�Ð�Ñ
õ ú Ð^Ò�æÁÐ�ÑÞtÎ�Û�æ�ÞpÌ Ú Ð�Ñ ÖwÎ�Û�Ò7Î�Û Ú Ð^Ñ é Õ�Ñ å ËPæ\Ð Ú Ì�ípã Ú! ��"�ï Ã ñ�ß Õ�Ñ å Ò Ù4Úêå Þpß�Ò ÚùÙ Ð^Û�Ì ë Ò�Ð�ÝqÏ�Ý7Ð^Ò7Ñ�Ð^Ì
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G�HJILK*MONQP�MRPSH*T3U�V;KJIXWYNQT3Z\[^]�_a`BPSH*bFM�T3c [(Me3Sn)4Ru(CN)6 · 4H2O] M�K*V #�$�dS$�efd UQMhgji!]QWYN
k T3cmljn�T3ZQToZ9G�nQIpVYG�Z krq0s�t c;uoT3IpVvT3cmiwn�IXVYGxZ k u5y^KJI;WYN�T3Zzu5y�ToK�{�T k G�WYNV;T3Z7ljn�T3ZQToZ e k KJT?|XToy�T3K*HJImG�]QI
k T3Z,[^]�_}i~V;PSM�T3Z�ToKJZQToc���WYNQKJWYNV�{STonQKJH k ToVwy�Toc k ToZ q KJZriwn�n�g��Qg���� q G��M�K*V < {ST s ToZQZQu3ToKJWYNQZ�ToV�� e
� PSZ��� $ U�M u3ToKJ{�V e k G�IXI k KJT��FWYNQKJWYNVvToZ�i�]QZ k�� T3K*Z9G�Z k T3c7I;ToNQc � KJT3HwZ9��NQToc7I;KJZ k GxHJI7KJZ
[(Me3Sn)4Ru(CN)6 · 4H2O], ]QZ k�k PFWYNr]QZVvToc;IXWYNQT3K k T3Z,I;K*WYNrn�ToK k T���T3c;n�KJZ k ]�ZQ{ST3Z s G�]�M.K*Z
KJNQcXT3Z��wK*WYNVvT3Z � PSZ #Se ��� d {��xWoM 3 ]QZ k #�e �x� $ {��xW3M 3 q � {SH�g��DG�n�g #S# g d ]�g #S# g #S# Gx]�����T3K�VvT # � d
]�g #���# �5g

� =D=m'?&('�&����(� cX]QZ k nQG�]QIXV;T3K*Z�_ �wKJT3cXT3W s K*Z¡[�] F ��Z9¢DK£g

¤ 6Q=m'¥&('*¦(§9�©¨ K*Z s ToHª]QZ k i!nQIXVv��Z k T
K*M � c;]QZ k n9G�]QIpVvT3K*Z�_ �wKJTocp_
ToW s g

¨ KJZ s T3H «f¬®
α

�Sd�e �S� q # �S�
β

�Sd�e¯$ � q # �S�
γ

d�#Se°%xd q # ���
δ

�S��e � % q # �S�
��T3K�VvToZQH±��Z�{ST «�UQM²
[�] # _a[^] # G #�$ � #Se � q�³ �
[^] # G´_}[�] # n #�$ �S� efd q�³ �
[�] # n�_a[^] # W #�$ � #Se � q�³ �
[^] # W�_a[^] # #�$ �S� e � q�³ �
�wKJG�{SPSZQG�HJToZ «�UQM²

GRµ # ³ %S%Fe � q ���
n¶µ # � d � e � q �S�

· n�y�PSNQHjn�T3K k T3c¸NQK*T3c¸n�T3IXWYNQc;K*T3n�T3ZQToZ¹��T3cXnQKJZ k ]QZQ{zº}uoKJW s _}u3G�W s�» _a��WYNQKJWYNV;T3Z � PScXHJKJTo{ST3Z e y�T3c k T3Z
k KJToI;T���WYNQKJWYNV;T3Z¼G�]QI k T3Z e � t c k KJT¡NQPSM�PSHJToU�VvK*I;WYNQT¡��T3cXnQKJZ k ]QZQ{¹V}bFUQK*I;WYNQToZ e �wKJT3cXT3W s T3Z�G�]��±_
{ST3nQG�]�V½g~¾!ZVvToc;I;WYN�KJT k T,Toc;{STon�ToZ¿IXKJWYN¼I;P�y�PSNQH¸K*Z k T3cÀcv�x]QMRH*KJWYNQToZ
��T3c s Z t U��®]QZQ{ q � {SH�g k G�uo]
iwnQn©g©�Qg��S��� k T3c � c;]QZ k n9G�]QIpVvT3K*ZQT e G�HJIÁG�]QWYN�NQKJZ�I;KJWYNV;HJKJWYN k T3cÁ��Toc;N9��H�VvZQK*I;IXTÂKJMÃ�ÁK*T3cXT3W sÄq � {�H£g
�?Gxn�g��Qg ³ # ��gÅ��P7Æ9Z k ToV�M�GxZ,K*Z k T3Z��ÁK*T3cXT3W s ToZ k T3I�Ç!PFPSc k KJZ9GxV;KJPSZ�I;U�PSH*bFM�T3c;Iw[�] F ��ZQ¢?K?u5y�ToK
]QZVvToc;I;WYN�KJT k HJKJWYN�T¸��ToK*VvToZQH±�xZQ{ST3Z q #½$ � #Se ��U�MÈ]QZ k #�$ �S� efd UQM��5gÉ}M � T3{SToZQIvG´Vvu k G�u3]�{SKJn�VmToI�KJZ
[(Me3Sn)4Ru(CN)6 · 4H2O] Z�]Qc�T3K*ZQTÊ��T3K�VvT3Z�H±��ZQ{�T q #�$ � d�e¯� UQM��5g�iwn�T3c�G�]QWYN k KJT��wKJG�{SPSZ9GxH�_
G�nQIpVY��Z k T�G!µ # ³ %S%�e �^UQMª]QZ k nÂµ # � d � e ��UQMªIXP�y^KJT k KJT ¨ K*Z s ToHFNQG�n�ToZÊIXKJWYN�{ST3{�T3Z t n�T3c k T3ZQToZ
KJMÃNQP�MRPSH*T3U�V;KJIXWYNQT3Zr[^]�_}`DPSH�b�M�T3c q � {SH�g��?G�n©g % gf�zG�]����FT3K*V;T %�$ ��{ST3��Z k TocXV½g�iw]�I k T3ZrË�]9G k cvG´_
VvK*I;WYNQToZÀ�wKJToc;T3W s T3Z¡I;K*Z k `?G�c;G�HJH*T3H*PS{ScvGxMRM�T�{SToy�PSc k T3Z�g�iwHJH*T3c k KJZQ{�I�KJIpV k K*T3IXT3I�`?G�c;G�HJH*T3H*PS{ScvGxMRM
ZQKJWYNVLV}bFUQK*I;WYNÄ� t c k KJT � PSc;H*KJTo{ST3Z k T3Z�º}uoKJW s _}u3G�W s�» _p�FWYNQKJWYNVvToZ�Ì�T3I s P�ZQZVvT¡G�]QWYN\n�ToK k Toc�uo] � P�c
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â�ã3äXåYæQç;è*ã3â�ã3éQãoé¶ê�ã3çXâQèJéQë�ìQéQízî^ì
F ï é9ð¸ç^â�ãoñSâ9ò�åYæó;ãoówô�ã3çXëQã3é©õ�ëQè*ã�ö�ã3è*éQã¸÷}ø3è*åYöSù}ø½òxåYöSú£ù ï ó;ç;ìQöó;ìQçò�ì�ûüô�ãoèJäXó3ý

þ Ö�Ú�Î¥Í(Î*ÿ�Ï�� î�ì
F ï é��?è��Dò�ìQäXíSãoô���æ���óvã
	�è*éQëQìQéQí�ä����xéQíSã3é���Fí��£ý��wâQâ�ý���ý������5ý # � ä���� �Rã5óvçXèJã5ù

�SãoçXô�ò�éQë�ó;ã3ä!�~ó;ñ��¡ý
" è*óXóvã3ç  " ò�äXó

F
�}ù ï é$#hã 3  " ò�äXó

F
�}ù " è�ó;ó;ã3ç

�~óvñ��Rã �!âQäXó%��éQëQã'&)(�� * �~óvñ���ã �!âQäXó%��éQëQã'&)(�� * �~óvñ���ã �!âQäXó%��éQëQã'&)(�� *
î^ì ß ù,+ ß � à�ß õ à -��� ï é��xù ï ß �.��/�õ���01 ß 0�� ï é á ù ï � ��/�0�õ324�$ ß65 �
+ ß ù87 ß ß�ß65 õ�/19/:� ï ß ù,+;/ à ß 2 5 õ�/1 5 � ï �>ù,+<2 à ß 2 à õ�/1 5 �
7 ß ù ï é ß ����=�õ à -��� +;/ à ù>+;/ 5 ß½á 2�õ?���2�� +<2 à ù>+<2 5 ß � à õ á 9/:�
7@�>ù ï é$� � á�ß õA�$-��� +;/ à ù>+;/ ß ß½á =�õA�$�2�� +<2 à ù>+<2 ß ß � ß õ à 9/:�
7 á ù ï é á � áSá õ�=1-��� +;/ ß ù>+;/:� ß½á 2�õA�$�2�� +<2 ß ù>+<2�� ß½áSá õ 5 �2��
ï é ß ù,+ ßSß � à =�õ�=19/:� +;/:�>ù,7B/ à ß½áSà õ�/1�2�� +<2��>ù,7!2 à ß½áSá õ ß �2��
ï é ß ù,+ ß � � ß�à õ?2� 5 � 7!/ à ù,+;/�� ß½á�ß õ�/19/:� 7@2 à ù,+<2.� ß½áSá õ�/1�2��
ï é ß ù,+ ß�á � ß ��õ ß  5 � +;/��´ù>+;/ 5 ß½á:5 õ á �2�� +<2.�´ù>+<2 5 ß½á �Qõ ß �2��
ï é ß ù,7C� # � á�ß õ�/1 5 � ï éD�xù>+�� ß � à 0�õ�01�2�� ï é á ù>+ á�ß � à 0�õ�/19/:�
ï é1�>ù,7 5 # � áSà õ�=1 5 � ï éD�xù>+���� � ß�á õ á �2�� ï é á ù>+ á � � à /�õA�$9/:�

ï éD�xù>+�� á � à 0�õ á 9/:� ï é á ù>+ áSá � ßSß õ?��9/:�

þ Ö�Ú�Î¥Í(Î*ÿ�ÿ�� î�ì
F ï é��?è��Bò�ìQäXíSãoô���æ���óvãE	�èJéQëQì�éQíSäXô^è*éQö�ãF�£ýHGwèJã'�~óvñ���é�ì��'��ã3çXèJãoç;ìQéQíhíSã3æó²òxìQä�wâQâ�èI�Jë�ìQéQíJ�QýA���ÂæQã3ç>�SñSçoý # K ä>�L� ��ãoóvçXèJãM�Sã3çpô~òxéQë�óvãoäB�~ó;ñ��¡ý

N�OQP8P,R%S TUN<VXW8P
F Y-Z�[.\�] R 3 TUN<VXW8P

F Y-Z N�OQP8P,R%S^ P,_X`aR bcO \:d R%egfAhji ^ P,_X`aR bkO \:d R%e�fAhji ^ P,_X`aR bkO \:d R%elfAhIimBn Z�o n Z-prq n nMsXt�uQn TIv Y oxwzyFZ�[ n Z�[.\ v n y s�u)t v�T n|{ Y o s yFZ�[�}FZ�[.\�~ nzn v u yz~ T n w6Y
o n Z m!n Z�[.\ n n wzy u)t TIv Y o v ~FZ�[.\ v Z�o v n nzn } u v�TIv Y m ~FZ�[.\�~FZ�[�} nMs�nzu){ y T nzn Y
ox}FZ m }FZ�[.\�} n|�z��u w TIv Y o v ~FZ�[.\ v Z�o v } nzn|��u } T ~6Y ox~z}FZ�[.\�~FZ�ox~ n n } v u ~ T ~6Y
ox~FZ m ~FZ�[.\�~ n ~zy u)t TIv Y o v n Z�[.\ v Z�o v } nzn v u y T ~6Y ox~z}FZ�[.\�~FZ�ox~z~ nzn w u w T ~6YmBn Z�[.\ n Z m v # nMszs�u ~zy T n|� Y o v n Z�[.\ v Z�[ n n y nzu){ T }6Y ox~ n Z�[.\�~FZ�ox~z~ nzn|{�u){ T ~6Ym�� # Z�[.\�}FZ m } nMsX{�u){zt T nMs Y o v }FZ�[.\ v Z�[ n nznznzuAs T }6Y ox~ n Z�[.\�~FZ�[�} t v u w n T n|{ Y
o nzn Z�[.\ n Z�o n } nzn|{�u } T ~6Y o v ~FZ�[.\ v Z�[ n n yzy u y T ~6Y ox~z}FZ�[.\�~FZ�[�} {z��u wzw T nMs Y
o nzn Z�[.\ n Z�o n ~ n } v u w T ~6Y oxwz}FZ m wzyFZ�oxw v nzn|t�u } T � Y ox~z~FZ�[.\�~FZ�[�} tz��uAs } T n|t Y
o v Z m v Z�[.\ n # n w nzu){ TIv Y ox}FZ m Z�oxw ∗ n } nzu)� TIv Y ∗ o s }FZ m;s yFZ�o s v n }zy u)t T � Y
o � Z m;� Z�[.\�} # n w v u w TIv Y
∗ �1�>���M�?�>�3���4�9�����6�F�>���?� [ ���I� 5 � 5 ���6� �I��� � 5][49]

Gwè*ã@	�è*éQëQìQé�íSä��I��éQíSãoézøoô^è*ä;åYæQãoé¡ë�ã3é
�~óvñ���ã3é©õ�ëQè*ãwëQãoé " çXìQéQëQâQò�ìQäXó;ã3è*é7âQøoô�ýQë�èJã�÷ ø3è*åYöù ø½ò�åYö�ú£ù
ï åYæ�èJåYæóvãoéÊè*é�î�ì F ï é1�DèSâQèI�*ëQã3é©õ3ä;è*éQë���è*ó�ë�ã3éQãoéÊèj�¿æQñ��Rñ��*ã�(�ó;èJäXåYæQã3é�î^ì�ùað�ñ�ñ�ç;ëQè*é9òxóvè*ñSéQä�(�ñ������Rãoç
��ã3ç;í��Jã3è*åYæ�â9ò�ç^ìQéQë¡ø3ãoèJíSãoé¡öxã3è*éQã�	�ã3ä;ñ�éQëQã3çXæQã3è�óvãoé�U�Fí���ýD�Dò�â�ý1�Qý á � ï (9ò.�*óvãw÷ " è*óXóvãoçaú���ý
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µ�¶F·�¸%¹�º¼»:·�¶F·a½'¹�¾À¿1¹�Á�¶FÁ�¶�¾À¿D¶�¾kÂ¯¹.Ã�·
F Ä ¿1¹�Ã �.Å>Æ ¶F¸�º�¹�ÇD·%È�Ç�É�¸�ÊI¿�Êj¾ Ä Êj¾À¿�ÊI¶FÃ�¶�¸BËÌ¶�¸�ÍDÊI¾�¿�ÎD¾�Á Ä Ã�È

Ï ¹�ÐIÐj¶�¾¤ÑFÒÓ¶�Ê;Ã>·¼¹�¸�Ô¤Õ�È�¾�¶FÊI¾1¹�¾D¿�¶�¸J¹.Í�ÒÓ¶�Êjº¼»�¶�¾D¿�¶×ÖL¾ Å Ö Å8Ø ÍDÃ�·¼Ù.¾�¿�¶E¹�Î Ï,ÚxÛ Î�½Ü¶FÊI¾�¶F¾ÝÖL¾ �.Å Ö � ½ Êj·
Þ.�:ß Ä �:à Ç�½á¹�½âÕ�ÊI¶�¸ Ï ¹�º¼»ãÔ.ÈLÈ�¸�¿�ÊI¾DÊI¶�¸>·%¶F¾ Û ÊI¾D¾ Å8Ø ·�È�½äÎ�¾�¿JÑFÎ�½á¹�¾�¿�¶F¸�¶F¾ ÖL¾1å Å Ö Þ ½ Êj· Þ�ß�à Ä3æ � Ç�½
¹�½ ÏUç ¾Dèé¹�º¼»ãÔ.ÈLÈ�¸�¿�Êj¾�ÊI¶F¸�·%¶F¾ Û Êj¾�¾ Å8Ø ·�È�½ Ú Ö�·%¶FÐIÐ�·H½'¹�¾¯¿�ÊI¶FÃ�¶;µÓÊI¾�¿�ÎD¾�Á�Ã�ÐIÙ�¾�Á�¶F¾ëê�¶F¿�ÈLº¼»ìÕ�¶�¸�Á�ÐI¶FÊIº¼» Å
Í1¹�¸�¶�¾ìËÌ¶F¸�Í�Êj¾�¿�Î�¾DÁ�¶�¾ã½ Êj·lÁ�ÐI¶�Êjº¼»�¶�¾�íBÈ�È�¸�¿DÊI¾1¹.·�ÊIÈ�¾DÃ�Î�½ Á�¶�ÍDÎ�¾�Á�¶F¾¯¿D¶�¸ Û Êj¾�¾ Å�Ø ·%È�½ ¶�Á�¶�Á�¶�¾ ç Íî¶�¸ Ä
Ã�È'ÐIÊI¶FÁ�¶�¾×¿�ÊI¶¯Á�¶ Ï Î�¾�¿�¶F¾�¶�¾ Ø Í�Ã�·%Ù�¾�¿�¶ã½ Êj·Bï ç º¼Ô�Ã�Êjº¼»�·�¹�Î Ï ¿�Êj¶ìÎ�¾:·�¶�¸�Ã�º¼»�ÊI¶F¿�ÐIÊjº¼»�¶�¾¤Ö�Î�Í�Ã�·�Êj·�Î�¶�¾ Å
·%¶F¾ð¹�½ Û Êj¾�¾ Å8Ø ·�È�½ñÊI½ò¿1¹ ÏUç ¸ ç Í�ÐjÊIº¼»�¶F¾ðµ�¶F¸�¶�Êjº¼»ôóUÕ�Á�Ð Úlõ ¹�Í Ú � Ú å �:ö Úg÷ ÊI¶ Ã�·�¸�Î�Ô:·�Î�¸�Õ�¶�¸�Ò�¹�¾�¿L·%¶
ËÌ¶�¸�Í�ÊI¾�¿DÎ�¾�Áùø×Ñ�¶FÊIÁ�·ëÃ�È�Á:¹�¸<¶FÊI¾�¶a¾1¹�»DÑ�ÎúÊI¿�¶F¾�·�ÊIÃ�º¼»�¶¯µ�ÊI¾�¿DÎ�¾�Á�Ã�Ð�Ù�¾�Á�¶ Ú
÷ ¶�¸ãû Å Ö Å ÖL¾ Å�ü ÊI¾�Ô.¶�ÐrÊIÃ�·ì¶�Íî¶�¾ Ï ¹�ÐIÐjÃ¯Êj¾c¿�¶F¾ðÍî¶�ÊI¿D¶�¾�íCÈLÈ�¸�¿�ÊI¾:·%¹.·%ÊjÈ�¾�Ã�ÎD½'Á�¶FÍ�Î�¾�Á�¶�¾¤¿�¶�ÃãÂ¯¹�Ã>·%¶FÃ
Î�¾:·%¶F¸�Ã�º¼»DÊI¶�¿DÐIÊIº¼» Úþý�ç ¸ë¶�ÊI¾EÕ�ÊI¶F¸ Ï ¹�º¼»×Ô�È�È�¸�¿DÊI¾�Êj¶�¸�·�¶�Ã Û ÊI¾D¾ Å8Ø ·�È�½ÿÍî¶F·�¸%Ù�Á�·C¿�¶F¸ëÊI¿�¶�¹�ÐI¶ õ ¶F·�¸%¹�¶F¿�¶�¸ Å
ÒëÊI¾�Ô.¶�Ð�¹�½ Ö�¾ Å8Ø ·�È�½ �z��à Ä ��� Ú�� ¾�¿�¶F½äÕ�È�¸�ÐIÊj¶�Á�¶F¾�¿�¶�¾aÕ�ÊI¶F¸ Ï ¹�º¼»ìÔ�È�È�¸�¿�Êj¾�ÊI¶F¸�·�¶�¾ Û ÊI¾�¾ Å�Ø ·%È�½�ÒëÎ�¸�¿D¶
¶�Êj¾ ü ÊI¾DÔ�¶�ÐîÕ�È�¾ �X� æLÄ à���� Á�¶�½ ¶�Ã�Ã�¶F¾ Ú�÷ Êj¶ Ø Í�ÒÓ¶�Êjº¼»�Î�¾�ÁJÕ�È�¾E¿D¶�¸ � ¿�¶�¹�Ð Ï È�¸�½ ÊIÃ>·;Ã�È�½'Ê�·r½'Êj¾�ÊI½'¹�Ð Ú
� ¾�¿�¶�¸ õ ¹�Íî¶�ÐIÐj¶ � Ú å � Ã�Êj¾�¿�Ñ�Î�½¦ËÌ¶�¸�Á�ÐI¶�Êjº¼» Ò�¶FÊj·aÁ�¸���	�¶F¸�¶ Ø Í:ÒÓ¶�Êjº¼»�ÎD¾�Á�¶�¾¤Õ�È�¾¤¿�¶F¸�ÊI¿�¶�¹�ÐI¶F¾ ·%¶ Å
·%¸�¹�¶�¿�¸�ÊIÃ�º¼»�¶�¾ ý È�¸�½ ¿1¹�¸�Á�¶�Ã>·%¶FÐIÐj· Ú µÓ¶�Êx¿�¶F½ ÏUç ¾Dèé¹�º¼»�Ô�È�È�¸�¿�ÊI¾�Êj¶�¸>·%¶�¾ Û Êj¾�¾ Å�Ø ·%È�½ ÊIÃ>·�¿�¶F¸ ü ÊI¾ Å
Ô�¶FÐÓ½ Êj· ���X� Ä � å � ¶F¸�»�¶FÍ�ÐIÊjº¼»cÁ�¸���	�¶F¸ Úg÷ ÊI¶FÃ�¿�¶FÎD·%¶M·J¿1¹�¸�¹�Î Ï »DÊI¾ Ä ¿1¹�Ã�Ã�Ã�ÊIº¼»ð»�Êj¶�¸¯¿�¶�¸ Ø ¾:·%¶FÊIÐr¿�¶�¸
Ã�Ç 2 Å�
 É�Í�¸�ÊI¿�ÊjÃ�ÊI¶F¸�Î�¾DÁ@¿�¶�Ã�Ö Å�Ø ·%È�½ ÃHÕ�¶F¸�Á�¸���	�¶F¸�·r»1¹.· Ú:÷ ÊI¶FÃÌÃ�·%¶F»:·ÓÊj½��ÊI¾DÔ�ÐI¹�¾�Á�½ Êj·�¿D¶�¸�Ô ç ¸�ÑF¶�¸�¶�¾
Ö Þ6Å û æ �4Å µÓÊI¾�¿�ÎD¾�Á�Ã�ÐIÙ�¾�Á�¶ Ä ¿�Êj¶�¶�Íî¶�¾ Ï ¹.ÐIÐIÃl¹.Î Ï ¶FÊI¾�¶F¾ì»���»�¶�¸�¶�¾ Æ ¶�»�¸ Ï ¹�º¼»�Í�ÊI¾D¿�Î�¾�Á�Ã�¹�¾:·%¶FÊIÐ�»�ÊI¾:ÒÓ¶�ÊIÃ>· Ú
÷ ÊI¶<ÎD¾�Á�¶FÒ���»�¾DÐIÊIº¼»'Ð�¹�¾DÁ�¶�¸�Ã�º¼»�¶�Êj¾�¶�¾D¿�¶�ÖL¾�å Å Ö ÞzÅ µ�Êj¾�¿�Î�¾�Á'ó Þ�ß�à Ä?æ � Ç�½ ö ¿�¶�ÃÓ¹�¾ ¿�ÊI¶���Ñ�ÊIº¼Ô Å ÑX¹�º¼Ô�� Å
ÖLº¼»�Êjº¼»�·�¶�¾
Á�¶FÍ�Î�¾�¿�¶F¾�¶�¾ �.Å,Æ ¶�¸�ºX¹�ÇD·�È�Ç:É�¸�ÊI¿DÊI¾�ÃÓÊIÃ�·�Ô�¶FÊI¾�¶aµ�¶FÃ�È�¾D¿�¶�¸�»�¶�Ê�· Ä ÒëÊj¶!¿�¶F¸;ËÌ¶�¸�Á�ÐI¶�Êjº¼» ½ Êj·
Íþ¶F¸�¶FÊj·%Ã�Íî¶�Ô4¹�¾D¾�·�¶�¾¯ËÌ¶�¸�ÍDÊI¾�¿�ÎD¾�Á�¶�¾ùóUÕ�Á�Ð ÚXõ ¹�Í Ú � Ú å ��ö ÑF¶�ÊIÁ.· Ú�� ½ Â�¶�Á�¶�¾:·%¶FÊIÐ Ä ¶�ÃgÃ�ÊI¾D¿¯¾DÈLº¼»aÒ�¶FÃ�¶F¾�· Å
ÐIÊjº¼»úÐIÙ�¾�Á�¶F¸�¶ìÖL¾ Å Ö Å8Ø Í�Ã�·%Ù�¾�¿�¶ Ä ÒëÊI¶aÑ�Î�½ µÓ¶�ÊIÃ�Ç�ÊI¶FÐ�ÊI½ õ ¸�ÊjÇ�»�¶F¾�É�ÐjÑ�ÊI¾D¾�ÊIÃ�ÈLºMÉ:¹�¾1¹4·B½ Êj· Þ.à�� Ä � ÇD½ Ä
Íþ¶FÔ4¹�¾�¾:· Ú
÷ ¹�Ã�Êj½ Âa¹�Ã�·�Ô4¹.·%ÊjÈ�¾ Õ�È�¸�ÐIÊj¶�Á�¶F¾�¿�¶ �4Å>Æ ¶F¸�ºX¹.ÇD·%È�Ç:É�¸�Êj¿�ÊI¾ÀÊjÃ�·�Êj¾ ¿�¶F¸@ËÌ¶�¸�ÍDÊI¾�¿�ÎD¾�ÁúïCÎ

F
ÖL¾ ý Ê�ÒëÊI¶

¹�Î�º¼» ÊI½ íBÈ�½'Ç�Ðj¶��
[
ü ó9û

5



5

�!Ö ö ó9û�� ö
5]

[49] Êj¾ ý È�¸�½á¶�ÊI¾D¶�Ã õ »�ÊjÈ�¾�Ã�Á�¶FÍ�Î�¾�¿�¶F¾ ó�Õ�Á�Ð Ú Ø Í�Í Ú � Ú � å
ý È�¸�½ µ ö Ú�� ¾ Íî¶�ÊI¿D¶�¾ ËÌ¶F¸�Í�Êj¾�¿�Î�¾�Á�¶�¾ Ã�ÊI¾�¿ ¿�ÊI¶ û Å � Å û Å�ü ÊI¾�Ô.¶�ÐCÊI¾Ý¿�¶�¾��xÉ�¸�Êj¿DÉ�ÐI¸�ÊI¾�Á�¶F¾âó�ÕLÁ�Ð Ú
õ ¹.Í Ú � Ú å�å ö Á�¸���	�¶F¸�¹�ÐjÃ�¿�ÊI¶Ì¹.¾1¹�ÐIÈ�Á�¶�¾ ü Êj¾�Ô�¶FÐ:ÊI¾ ÷ Ê Å>Þ6Å Ç:ÉL¸�ÊI¿DÉ�Ðj¿�ÊIÃ�Î�Ð��1¿D¶�¾ ó ���zß�� Í�ÊIÃ ���Xà���ö [54] Úz÷ Êj¶ Å
Ã�¶ Ø Î Ï ÒÓ¶�Ê�·%Î�¾DÁù¿�¶FÃ ü ÊI¾DÔ�¶�ÐjÃB¿D¶�ÎD·�¶F·�¹.Î Ï ¿�Êj¶ ��¸�È�·%È�¾DÊI¶�¸�Î�¾�Á ¿�¶�Ã!�xÉL¸�ÊI¿DÉ�ÐjÃ�·%Êjº¼Ô�Ã�·%È.è�¹.·�È�½ ÃC»DÊI¾ Ú
Û Î�½ ËÌ¶F¸�Á�Ðj¶�ÊIº¼» Íî¶F·%¸�Ù�Á�·Ì¿�¶F¸Ó¶F¾:·%Ã�ÇD¸�¶�º¼»D¶�¾�¿�¶¯û Å � Å û Å�ü ÊI¾DÔ�¶�Ð$Êj¾"�xÉ�¸�Êj¿�ÊI¾D»�É�¿�¸�ÈLº¼»DÐIÈ�¸�ÊI¿ �6Þ�#�� [55] Ú
÷ ÊI¶ Ö�·�¸�Î�Ô:·%ÎD¸ù¿�¶FÃ õ »�ÊjÈ�¾�Ã ÒëÊI¸�¿ ¿�Î�¸�º¼» ½'¶F»�¸�¶F¸�¶×½'¶FÃ�È�½ ¶�¸�¶ Â�¸�¶F¾�Ñ Ï È�¸�½'¶FÐI¾ ÒëÊI¶F¿�¶�¸�Á�¶�Á�¶FÍþ¶F¾
óUÕ�Á�Ð Ú Ø Í�Í Ú � Ú � å ö Ä ¿DÊI¶r¶�¾�¶F¸�Á�¶M·%ÊIÃ�º¼»J¾�ÊIº¼»:·HÙ�$�Î�ÊjÕ.¹�Ðj¶�¾:·�Ã�ÊI¾D¿�Î�¾�¿�Ã�È@¶FÊI¾�¶F¾�Î�¾:·%¶F¸�Ã�º¼»�ÊI¶F¿�ÐIÊjº¼»�¶�¾ µ�¶FÊ Å
·%¸�¹�Á'ÑFÎ�¸ë·¼¹.·�Ã%Ù�º¼»�ÐjÊIº¼»�¶F¾ÀÖ�·�¸�Î�Ô:·�Î�¸!ÐjÊI¶ Ï ¶F¸�¾ Ú$÷ ÊI¶�Ã�¶ õ ¹.·�Ã%¹�º¼»�¶�Ã�Ç�Êj¶�Á�¶FÐj·CÃ�Êjº¼» ÊI¾ú¿�¶F¾ Î�¾:·%¶F¸�Ã�º¼»DÊI¶�¿ Å
ÐIÊjº¼»�¶�¾cÖ Å û Å µ�ÊI¾D¿�Î�¾�Á�Ã�Ð�Ù�¾DÁ�¶�¾ Ä ¿�ÊI¶ ÊI½ �.Å>Æ ¶F¸�º�¹�ÇD·%È�Ç�É�¸�ÊI¿�Êj¾ Å õ ¶�ÊjÐxÁ�¶ Ï ÎD¾�¿�¶�¾kÒ�¶F¸�¿�¶F¾ Ä ÒëÊj¿�¶�¸ Ú%� ¾
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H 4I:�'J&%'�K�&%LNMPO2Q�R�STO7UTVXWZY�O2Q\[^]^_`[�_ba�]�YcY�O2Q\[^]^_`dfe>ghW�O7]�iDSj_lk�m�nporqsO7t�W�iDSvu�_`w�UT]�Y�aI]�R�x�STy�]�R�O7]
a�]�YzY�O2Qrd�_`[�_{[^]D_}|ZUT]I~�O2SNUT]5�DUTO2Q{�.��VXWz~��D��Q�Y�U�]�UTO7Q�t�O2]s�NUT]�]D_}MPO2Q�k�UT]IY�a�]�R�O7]�o

����� �%�����������������;��� �������l� ����� ��������� ����� �@����������� �¡����¢;��£<�¥¤��
¦�§0§0¨ª©�«¬;®

¯
[
«v°²±^®

3

��� « �
6 ³ 12 ´ 2

° �
2

®
]
[50] ¦2µ�¶�¨ª·�«¶;® ¦�§�¸�¨ª·�«¹;®

¦�§�¶�¨ µD«¬;®
¦�§�µ�¨ª¹�«¶;®

º
[
«v°%±^®

3

��� « �
4 ³ 7 ´ � 2 ® ][51] ¦2µ0µ�¨ª¶�«}§�® ¦�§�¶�¨�§;«¶;®

¦�§�¶�¨ µD«¶;®
¦�§�¸�¨ª¹�«¹;®

»
[
«v°²±^®

3

��� « �
6 ³ 6

�¼� ®
]
[52] ¦2µ�¶�¨ª·�«¦;® ¦�§�¦�¨ µD«¹;®

¦�§0§0¨ª¹�«¹;®
¦�§�µ�¨ª¦�«¶;®

½
[
«v°%±^®

3

��� « � °²±^®
]
[53] ¦2µ�¦�¨�§;«}§�® ¦�§�¶�¨ª¬�«¶;®

¦�§�¶�¨ µD«Tµ�®
¦�§0§0¨ª¹

¾
[
«v¿ � ®

3

��� « ���.� ´ 2

�
6 ³ 4

� ®
]
[a] ¦2µ�·�¨�§ ¦�§0§0¨ª¸ §�¸2µ�¨ª©�§

¦�§�¶�¨ª¦
¦�§�À�¨ª¦

Á
[
«v°²±^®

3

��� « �
5 ³ 4

�¼� ®
]
[b] ¦0©;À�¨ª· ¦�§�·�¨ª¹ §�¸0©�¨ª¶0¸

¦�§�µ�¨�§
{[(Me3Sn)3Ru(CN)6(C5H5NS)]

− ¦0·0¬�¨¥À7µD«}§�©;® §0§�µ�¨ª¸0¶�«}§�·;®Â
[HNC5H4SSnMe3]

+} [∗] ¦2µ�·�¨ µ�¬�«}§�¬;® §�¸;À�¨ª¬2µD«}§�¹;®
ÃÅÄ ÆÇÃÅÄ�È{É�Ê�Ë¥Ì}Í;ÎfÈ�ÆÏÎpÈ`Ð>Ä�Ê�ËÑÌÒTÓ

6 Ô 12 Õ 2
ÃNÖ

2 × ÆÏØ�Í Ø�ÍÚÙ0ÍÚÙ�ÌÛDÈ{Ð>Ü}Ý�Þ¼È`Ð�Ä�Ê2ËÑÌ ß�ÌTÐ>Ä;àâá�ã0á�Ì}ä�Í å;ÍÚß�Ìvæ;àÑá�ã;Ý�ç;Ä�á�è.ç�Ä;á�ËéÝXÉ0Ì ß�Ì�Ð>Ä;àâá�ËéÝXÐ�á�ÌTê@É;àâá�ÉÒTÓ
4 Ô 7 Õ Ö 2 × Æ O

Ìvë è>á�ç;Ü�á�ç�Ê�Ë¥ÌÅæ0àÑÐ>Ä�àÑá0ì{Ý�Ü>í�á�É�ÝXÐ>á�Ì
S
Ìê%É�àÑá7ÉÒTÓ

6 Ô 6 î Ö × Æ*ß�Ìê%Þ¼àÑÉ�á�ç;Ä;È�É�Ê2Ëéè>ï;Ë¥ð�æÒ ç0Ì îñÕ 2

Ó
6 Ô 4
Ö × ÆÏØ�Ì î àÑÐ>Ü�á�ç;Ä;È�É�Ê2ËÑÐ>Ä�àÑá7ËâÝ�Ð>á�Ìò�àâó7Ý�É�æÒTÓ

5 Ô 4 î Ö × ÆÏØ�ÌvÃÅÊ�Ü>àéæ0Ê�Ë¥Ð�Ä;àâá�ËéÝXÐ>á�ÌvòDàÑó2Ý�É�æ
[a] ô Ý�Ð>È�É!õ²ï�Ü�æ0È�ÉrÞ¼àÑÐ.Ð�È{Ëéè%ÎfÈ{Ü}ì`ï�Ü>Êpä7ö ÷�È{Ü�Þ¼à¥Ð>Ð>È�Ë¥Ð ÒvÓ Ö ô*ø È{ùjÈ{Ü�È{É;ú îJû Û�ü ÓCý ê@þ ×
[b] ô ÝXÐ�È{É�õ²ï;Ü}æ0È{É!Þ¼à¥Ð>Ð>È�Ëâè%ÎpÈ{Ü}ì`ï;Ü�Êpä�ö ÷�È{Ü�Þ¼à¥Ð>Ð>È{ËÑÐ ÒTÓ Ö ôÿø È`ùjÈ�Ü>È�É;ú îñû Û�ÃNÖ î ÎfÃ ×
[∗] æ;àÑÈ�è.Èhê%Ü�í�È{àÑÐ

� ��kCO2STS�O��Io����*x�U�]�Y�m2a�� MPO7Q�R�S�O2U�VXW Y�U�OÇw�U�]�Y�a�]�R�x�Svy�]�R�O2] Y�O2Ql[�_{d�_
	hUT]I�.��VXW�k�U�]�Y�a�]IRZe � W�U���Su
a�]IYlY�O2Q¼[�_{d�_
�!����CO2S�k�UT]IY�a�]�R e � W�U���]Åu��Dx��0n UTO!YIUTO�n�O7U�t�O2Q�O7Q�qsO7Q�V2���It�����iDQ�UTY�U�]^_}MPO7Q�k�U�]�Y�a�]�R�O2]
��a^� R�O7����WIQ�t�o���]

[(Me3Sn)3Ru(CN)6(C5H5NS)]−[HNC5H4SSnMe3]
+ R�UTkIt�O2xp��a�VXW*m7n�O2UPa�]D_

t�O2Q�x�VXW�UTO7Y�STU�VXW�O [�_`d�_`w�U�]�Y�a�]�R�O2]se.x�UTO2WIO � ��k�o���o�����u�o��!UTO��bU�t�E���F������� O�t�n¼��x�~���Q�m7O2Q�O�[�0_{d���F�_
w�U�]�Y�a�]IRÇk O7x�U t�m7t x����bU�t O2U�]�O2]¡W��W�O7Q�O2]��!���� O7STk�U�]�Y�a�]IR�x���]�t�O2UTS!e �DR�S>o��!k�k�o ��o!�"�$# ��Q%� E0w¼u
��S�x Y�UTO5O�t�n¼��x"STy�]�R�O7Q�Oz[ E7_`d&��F�_�w�UT]�YIa�]�R e{E���G'���(���lule�DR�S�o)�rk�k�o*��o!�"�(# ��Q%�+��w a�]�Y,��w�u�o
|ZU�O U�] Y�UTO7x�O2Q-�rk�k�UTS�Y�a�]�Rpm7a O2Q�~�O7]�]�O2] UTx�t.��O2Q{n¼��Q{t�O�t/�"��] ����QPY�UTOrd�_
0 _`w�UT]�Y�aI]�RpUT] E0w O2UT]IO2]
	hUT]^�.��VXW�k�UT]�YIa�]�R�x`_{d�W ��Q���~�t�O7Q aI]�Y U�]1��w k�m7npo���w O2U�]�O2]2�!���� O7STk�U�]�Y�a�]IR�x{_`d�W ��Q���~�t�O2Q7o��!UTO�_
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T%UWV*XZY/[�XZ\%]^_`YbacXZd1d]�X%egf2dacUh_�UBi�]^dUj^U.^lknmpobmrqtsTu\gv�^�dUwacxzy){SX%a9d�{S|cXZac^_Ds}U.Tu\gv~\%ac_�\����'_�|��
� [~s������ 5"� �

� CJn7L6�79�R����� ]x��-U.XZ_�|cUjacegf`U.a9^ac_�U��/U.a9T%�a9U.|9U�|�v�^�_�U.XZU.X��'^'mp��m
q�sTZ\�v�^dUIac^Dd�U.X���a9\�UjX�[~\%]X.�
�����
�"�¡ �¢�£" "¤K��  ¥~ �¦�¥¨§ ©"ª�«

[ ¬� 3

¥~ �®�¯*¥
]n

[56] °�±�²�³ ´Sµc´~¶
[ · � 2 ¥~  µ�¸ � ¶�µ ¯L¹ 2

¶
2 ¬ µ ¥ ¶ ¬� 2]

[57] °�ºK»�³¼°"µ�°K¶
[ ¬� 3

¥~  µ�½ ¥ ¬�¬� 2
¶
]
[58] °K»¾º�³¼¿"µ�ÀK¶

[
¯

48

¹
88
½

4

¥"¥~�
6

¥~ 
]
[59] °�Á�¿�³¡ÂKµc´~¶

[
Â�³ ´ ¦ µ · � 3 ¥~ '¥"¯L® 4

¶
2

¯
6

¹
4·
° · � ½ ¹ ]

[60] °�Á�²�³!»�µ�°K¶
ÃLÄ�Å�ÆÈÇ�É>ÊBËÍÌKÎ�Ê�ÏpÐjÑBÒÓÑgËÔ Ä�Õ

2 Ö 2 × Ô Å Ö�× Ì 2
ÆÈØFËÍÌ¾Ð¾Ù!Ú�Û�Î�ÜKÌKÝZÒ.Ð¾Ù�ÜKÌKÊ.É>ÜKÌÓÎ�Ò�Ú�ÉÍÞKÙ!ß�ÛÔcà Å ×R× Ì 2 Ö ÆÈá Î�ÜÓÌKÝuÒ¾Ð¾Ù�â&ÊjÒKÊ�Ë�ÌKÎ�ÊjÜKÌKÊ.É>ÜKÌÓÎ�ÒÓÑ�ËÍÊ

[
Ä

48
Õ

88

à
4
ÅKÅ¾Î

6
Å¾Ò

]
Æ(ã�Ú Ô ãKä å~ä æ�Ú9Ë�çÍÎ Ôéè Î�É Ôëê çÍÎ�â&ÝpË�Ì.Ð¾ÙìÉ>Î�Ù�Ð.Ù Ö â&ÝuËÍÌ¾Ð¾Ù Ö ÜKÌKÝuÒ¾Ð¾Ù Ö Ú�íKä å�Ú�Û�Î�â&ÝuËÍÌKÊ�î�Ð�ÏuÑBç è ÊBÒ¾Ð¾Ù!Ú�ã�ÚÔ ãKä å~ä æ�Ú9Ë�çÍÎ�Ú�Î�ÉÍÊBÜKç�ÊBÜ¾Ð¾Ù�ÜKÌKÝuÒ¾Ð¾Ù Ö ÚrïBäðã�ÚcËÍÌKÎìÑBÉ>Ë�ÑBÒKÒKÝpË

[
ïBä å�Ú Ôëñ Ý

3
Å¾Ò~ÅÓÄ�Ã

4 Ö 2 Ä 6
Õ

4·
ã ñ Ý à Õ

]
ÆlïBä�ïBò ÚcÜ�Ú × ÌKÝZÒ¾Ð.Ù�Ú è Î�É Ô9ó Ú Ô ËÍç�Î�â&ÝuËÍÌ¾Ð¾Ù Ô â/ÝuËÍÌÓÑBÒKÊBÙ Ö É>Ë�ÑBÒKÒ¾Ð¾Ù!ÚÉÍÞKÙ!ôëÑBÒ¾Ð.Ù Ö Ë�ÝpË�ç�ÑBõuÊBÙ Ö

� CJn7L6�79�Rö�� ��muknm÷]^døknmpobmrqtsTu\gv�^�dUùa9x �~muúûU.X%e.[���\%ü��"{'XZacda9^'m � U.a9|�U.a9^ac_�U.X.ý�U�þ'U.xW�|�[�XZacTZegf
[�]T%_�UjY/v�f|9\%U.X��-U.XZsac^�d]^_�Uj^��

�����
�"�¡ �¢�£" "¤K��  ¥Ó¦�¯ÿ§ ©"ª�« ¯O¦>® § ©"ª�«
�  �����é� [46] Â�º�ÂKµ�°K¶

[
µ ¬� ¶ 3 ¥~  µ ¥ ¬� ¶ ][53] ÂB»¾º�³!»�µc´~¶ ¦

[
µ ¬� ¶ 3 ¥~  µ ¯ 6

¹
6

®�¥ ¶
]
[52] ÂB»¾Á�³¼²"µ�±K¶ ¦

[
µ · � ¶ 3 ¥~  µ ©�¦>® ½ 2

¯
6

¹
4

¥ ¶
]
[a] ÂB»¾¿�³ ´ ¦

Â�À�À�³ ´Sµ�ÁK¶
[ � µ ¯

5

¹
5

®&¥ ¶�µ ¯ ½�¶
5]

[49] ÂB»�Â�³¼±"µc´~¶ Â�À�¿�³¼°"µ�ÁK¶
Â�°�±�³¼°

[
µ ¬� ¶ 3 ¥~  µ ¯ 5

¹
4

®�¥ ¶
]
[b] ÂB»¾²�³¼± Â�À�°�³¡Â

¯
5

¹
5

®&¥ [46] ÂB»¾²�³¼À"µ�°K¶ Â�À.´�³¼Á"µ�ÀK¶
�  ���¾ �� [46] Â�Á�Á"µc´~¶ Â�À.´�³¼Á"µ�ÀK¶

Ô Ä
5
Õ

5
Ã Å Ö Æ × Ð¾çÍÎìÛ�Î�Ò�Ú�å Ô ï H Ö ÚcËÍÌÓÎ�ÊjÒ

[a] áLÑgËÍÝZÒ���ÞKç�ÛKÝuÒ�â&Î!ËÍËÍÝuÙìÉ ñ ÝZç�ÏuÞKç�Ð�ï
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6 `baXc-d#e 4 `Qf R 3 g W e 2 ` K�h e 4 i O\jlk
Wnm `bopd>c Z e�q WnrnRUTs[utIWvRXkwW#RXWyx{zn|}T~tIWnrm�� H�J-�I�G��� c [�LnWnr!k
[�]_KML
6 `4aXc-d#e 2 `Bf R 3 g W e 4 ` K�h e 8 i O\jlk
Wnm `4o�d>c Z}Z e k
|}T=mn�D� H����I�#��� c [+Yx{L a�� rnk
R{KMLGO���k
Wn�IR��
��R�� ��� �
T~W#kw|V|}R�kwW�rnRXW�KML 6

O�j�kwWnmIRXW�|Vk
WnruL#W/TVRX�}| a�� k
RXrn�
k a�� Y f k�T β
��� �G� � �-�

k
|}T�rnR��uKML � O�KML H O�KML J O���kwW#�IRX�Mkw[�KMLGO a�c/d O�KMLGO a�c/d O�KMLGO� ��~t�m�[uR�W-Tur#RX� o�dGc O\ZQO�j�kwW#m�R<�VR��¡t�TVk
�| c k
TV¢IY�Z\[�£�R��Vm��
RXk a�� r�t�¢XLvz¤RUT~� � mITSrnRX�¥tIW�t��w¦�m�R γ
O���kwW#�IRX�§k
W¨rnRXW opd>c O�ZVZQO\jlk
Wnm�RXW `4� kwRX��r#RX�KML H O�KML � O�KMLn©�OQ��kwWn��RX� e H��-�G��J � � Y«ª{RX�=KMLGO g WGO�KML>O���kwW#�IRX�

α
kw|�T�kwW¬tI�w�
RXWj�kwWnmIRXW¬m��
RXk a���® [�k
TH�¯I�#�����-�D° RXk a�� T{rnkwR�|VR�����k
Wn�IR��'|}T�t��V�±�I¦�[²kwr#R9tI�
RXW<�!R��}TlRXk
WnRX���
kwWnRXtI�VR�W³£�R��V�/W/´ c#µ LnW#m ` H � �-� etIz«Y#Z\W�rnR���z3RX�VR�k
TV|�z¤R��_tIWnW-T~R�W³tIW�tI�
¦�m�RXWu£�RX�Vz#kwWnrnL#Wnm<¶ `Qf R 3 g W e KML ` K�h e 2 · `4c-d ¢ e N [3] �
kwRXm�TMr�t1Om�R�m�RXW·R�kwWnRu�wk
WnR9tI�}R�£�R��V�/W/´ c#µ LnW#m¨�I¦�� ` �>m��QY o t�z�Y@©#Y J-�>� α
� H � �#���-� e YDZ\W o tIz3RX�
�wR�©nY J�� |Vk
WnrWnR�z¤R�W+r#RXW¸| a�� ¦�W¸RX� ° ��� W-T~RXW�x¹zn|�T � Wnr#RXW¸LnWnr³��kwWn��RX��rnk
RStIW�tI�
¦�m�RXW<x{zn|}T � WnrnRSLnW#r¸��k
Wn�IR��

k
[ o RUT~�~t a�d>a �
Ln|ºrnR��º¢XLn[»£�RX�}m��wR�k a��¥� RX�VtIWnm�R�¢X¦�m�R�WnRXWs£�R��Vznk
WnrnLnW#m [(Me3Sn)Cu(CN)2 · (pyz)]tIL µ m�R µ ´ � �}T9Y
¼M½ ?¾&º%'&
(¤¿¤À ��kwWn��RX��L#WnrÁx{zn|}T � WnrnR³k
[ o R�T~�Vt a�d>a �wLn|���¦IW [(Me3Sn)Cu(CN)2 · (cpy)]

LnWnr
[(Me3Sn)Cu(CN)2 · (pyz)] `4Â RX¢�RXk a�� W/LnWnm�R�WtILn|Ãx{znz�Y�©nY ��� e Y

x¹zn|�T � Wnr#R±¶ c [�N [(Me3Sn)Cu(CN)2 · (cpy)] [(Me3Sn)Cu(CN)2 · (pyz)]R �-� © ��� �GH © ���
µ H���¯��G� � H��-���#���m H�J-���>��� H�H����G�
Hm#� H1���I�G��� H�J��I�#���

��kwWn��RX��¶ � N
[(Me3Sn)Cu(CN)2 · (cpy)] [(Me3Sn)Cu(CN)2 · (pyz)]
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β
� �G� � �-� H��#HI���IJ

γ
H����G��J � � ���G��¯-�

γ
� H����G��J � � H�H��G�
H��

δ
H��-�>��J � � H�H1�>�
H1�

Â RUT~�Vt a�� T~R�TS[utIW¬|}k a�� r#kwR g R�k
TVRXWn� � Wnm�R�W µ z¤R�kwrnR��{£�R��Vznk
WnrnLnWnmIRXW � |V¦ ° RXk a�� RXW¨rnkwR�|VRsz3RXk@m��wR�k�O
a�� R��Ä£�RX�}�/W>´ µbc LnWnm ` KMLGO�K�hÃO g W>O�hÅKpO�KML e tIL µ m��VLnW#rÆrnR��ÄLnW-T~R��V| a�� kwR�rn�wk a�� RXW�KMLGO g WGO�KMLGO���k
Wn�IR��
Ln[ a tGY H�� c [Ç��¦IWnRXk
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�wR��wRXW¶ KMLGO\K�h�O g WGO\hÅKpO�KML N O�P�R�TVTVRXWvLnWnr¨rnk
R�� � WnmIRX�VR g RXk�T~R�R�kwW [(Me3Sn)Cu(CN)2 · (cpy)]

RX��O
m�k
z#T�|Vk a�� t�Ln|�rnRXW�Ê}R ° RXkw�
|ÃRXk
Wnm�RX|}R�TV¢�T~R�W Â t�|VRXW � r#kwRS|Vk a�� LnW-TVRX�V| a�� RXk
rnRXW«Y«ªÅt�|{©�O\Ë d �}kwrnk
WnWnk�T~�Vk
�k
|}T�Ln[ÌRXkwW#R¸K d tIWn¦_O�Í��VL cnc R³� � W#m�RX��t��w|�r�tI|�Ë d �~t�¢XkwW«YºZ\W [(Me3Sn)Cu(CN)2 · (cpy)]

|Vk
Wnr
|}¦ ° ¦ � �St��w�wR opd>c O�ZQO�j�kwWnmIRtI�w|�tIL a�� tI�w�
R o�d>c O\Z}ZQO�j�kwWnm�R�LnW-T~RX�}RXk
W�tIWnrnR��<kwrnR�W-T~kw| a�� YÃx¹L a�� k
W
[(Me3Sn)Cu(CN)2 · (pyz)] q Wnr#R�T�[utIWukwrnR�W/TVkw| a�� R o�d>c O\ZQO\jlk
Wnm�R ` β O���k
Wn�IR���kw[ÇKMLGO c-d ¢ÎO�KMLGO
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å-æGçÎè�éMêGè\ë�ì~íIî�ï�ðXñ-ò=ówô�ò=ówï�ïuð�ì Ï�õ#Ï�ö�÷Iø-ùBúUû�ü ñþýnðXñþÿpæ>åGè üVü è��ló
ñnî�ðXñvî�ó��#òSðXô��}ðXý��	��
!ç�Mð�ó¾ênñ-òVðXì�è
ô���
nó
ðXý��
ó���
nð ö ô}ånó
òVçXð���ó
ñ��Ið���� γ ênñ#ý γ ��� î�� û�� ��� û¾Ðnû�÷�� �Bí úVúUû�� ó
ð���ówñnî�ð+ôVð����nô�ò³ôVówñ#ý ô���ï�ó
ò
ð �3ðXñ"!4í#���wô�ê#ñ/òVðXì}ðXówñníIñnýnð�ìÆówý#ðXñ-ò~ó
ô���
 ö �wð�ýnówî$�wó���
¨ó�
nìVð&%'íIî�ð�ówô�ò¥ç�ênðXó
ñ�íIñný#ðXì=ênï Ï('�õ-ù � ðXìVý#ìVð 
-ò û
) ówð*��íIênð�ñ³î��wð�ó���
"!4í$���wô�ênñnð�ñný��
ó���
nð ö íIý�íIïuíIñ-ò+�Iówýnð ) ò~ì}ê��/ênìVð�ñ�í�ê"!,�-
nó
ðXì��3ðXó.�wó
ðXî�ð�ñ±ýnó
ð/�ló
ñnî�è üVü è
ÿpæ>å3ðXñ+ówï�ïuð�ì�í$��ò~ðXì}ñnówð�ìVð�ñný � ��ì úUûü ñSÿÄí$�3ð ���wð Ðnû�ø$' ôVówñ#ý=ð�ówñnó
î�ðºí�ênôVî�ð�10#
��
òVð2��ówñ���ð �-ênñný � �nô}ò+0Iñnýnð � �Iñ [(Me3Sn)Cu(CN)2 · (cpy)]

íIñnî�ð�î�ð �3ðXñ û3� ówð54Mó
ñnýnênñ#î�ô���0Iñnî�ð�ñ ó
ñ [(Me3Sn)Cu(CN)2 · (cpy)] �wówð�î�ðXñ�ó
ñ ý#ðXï !76nì³ýnó
ðXô}ð
8 ðXì9�nówñný#ênñnî�ð�ñ:6"���wó���
nðXñ;4MðXì}ðXó���
<� � î$� û ÿ@í$� û�Ð#û�ø�=�úUû/� ó
ð>��ówñ���ð ��íIï ?Sê#å"!bðXì�è � ò+�Iï �¾ðXó�è
��
nðXñ çXê#ï ÿDðXó��¹ðXì�
#ð ���
ó���
 � ��ï ówýnðXí$�wð�ñ ÿ@ðUò~ìVíIðXýnð�ì9��ó
ñ��Ið��¥í#� û 4Mð�ô���ñný#ðXìVô+íIê"@A0$���wówîvówô�ò³ýnðXì
B

cpy
è�éMêGè B

cpy
èC��ó
ñ��Ið�� ö ýnðXì¾ïuó�ò =�ø#öD'#Ï1ù !4íIô�òMð�ówñnð�ñ�ìVð���
/òVðXñE��ó
ñ��Ið��.�nó��wýnðUò ûF� ð�ì�íIñní$����îIð B

pyz
è

éMêGè B
pyz
èG��ówñ���ð ��ówñ [(Me3Sn)Cu(CN)2 · (pyz)] �¤ðUò~ì�0IîIòvçXênï 8 ð�ìVî��
ðXó���
 =�=Gö�ø-ù ê#ñný ç�ðXówî�ò

0$
nñ��
ó���
<ô�ò�íIì9�Ið � �H�Mð�ó���
/ênñnî � ��ï ó
ýnð9í#�wðXñE�þðXì�òI� Ï�õ�=Gö�÷�ùBúUû
J,K àpÒÄÑ'Ò
ÓMLONQP ó
ñnówîIð�íIênô}î�ð��,0$
���ò~ðR��ówñ���ð ��ênñný � �#ô}ò�0�ñnýnðSówñ [(Me3Sn)Cu(CN)2 · (cpy)].

� ò+��ï�ð 4Mó
ñnýnênñnîIô��S0�î�ðXñ5T ånïVU � ò+�Iïuð ��ówñ"�Ið �WT ù U
éMê Ï è�é Ï Ï(=��Gö�õ � Ð/ú é Ï è�éMê Ï è B ø Ï9õ�'#ö ÐH= � ÏXÐ/ú
éMê Ï è�é � Ï(=��Gö�õ � Ð/ú é � è�éMê Ï è B ø ÏIÏ�õ#ö�õHX � ÏXÐ/ú
éMê Ï è B ø �Iõ$'#ö�Ð � ø-ú é Ï è�éMê Ï è B*Y Ï9õ-÷GöZ� Y � Ï9ø-ú
éMê Ï è B[Y �GÏ9ø#ö\X � ø-ú B ø è�éMê Ï è B[Y =�ø#öD'#Ï � ÏIÏ1ú
é Ï è B Ï Ï�Ï Y ö�õ � Ð/ú B � è ) ñ Ï è B Ï Ï(X�XGö Ð Y � ÏIÏ1ú
é ø è B ø Ï�ÏXÐnö
Ï � Ð/ú B Ï è�é Ï è�éMê Ï Ï]X�XGö Ð � ø�ú
) ñ Ï è B Ï �IøGÏ�öZ= � ø-ú é ø è B ø è�éMê Ï Ï Y =#ö�÷ � ø�ú
) ñ Ï è B � ���#=#ö Y � ø-ú é Ï�Ï è ) ñ Ï è B � =#Ï�ö�÷ Y � Ï9ø-ú
) ñ Ï è�é Ï�Ï �GÏIÏ�öZ= � ø-ú é Ï�Ï è ) ñ Ï è�é Ï(� Ï(�GÏ�ö Y Ï � ÏXÐ/ú
) ñ Ï è�é Ï]� �GÏ(�Gö\� � Ð/ú é Ï�ø è ) ñ Ï è�é Ï(� ÏIÏ('#öZ��÷ � Ï�÷�ú
) ñ Ï è�é Ï�ø �GÏIÏ�ö Y � ø-ú é Ï�ø è ) ñ Ï è�é ÏIÏ Ï(�Iõ#ö�õ�' � Ï�÷�ú

J,K àpÒÄÑ'Ò
ÓM^ON 8 ðXìVî$�wðXó���
+ý#ðXì¹éMêGè�épè ö éMê>è B è¾ênñ#ýépè B è_4Mó
ñnýnênñ#î�ô���0Iñnî�ð�ñ+ó
ñ`0#
nñ��wó���
nðXñ ö �/ênåa!bðXì�è

�í$�
òVówî�ð�ñb?*�	��ìVý#ówñ�í�òVó���ñ#ôVåc���
æ>ï�ðXìVð�ñ û

8 ð�ì��nó
ñnýnênñnî éMêGè�é éMêGè B épè B ) ñGè B
[(Me3Sn)Cu(CN)2 · (pyz)] [61] Ï(=H�GöD' � Ð-ú �GÏ Y öZX � ø�ú Ï�Ï�ø#öD= � ÷Iú �IøIÐnö�Ï � Ð-ú

[Cu2(CN)2 · (pyz)2]
[62] Ï(=H� � ��ú �GÏ Y � Ï1ú Ï�Ï]� � ø-ú

[Cu3(CN)3 · (pyz)2]
[63] Ï(=#Ï�öD= � Y ú �GÏ�õ#ö�÷ � ø�ú Ï�Ï9Ð � Ï1ú

[(Me3Sn)Cu(CN)2 · (cpy)]∗
Ï(=H�Gö�õ � Ð-ú �GÏ�ø#öZX � ø�ú Ï�Ï9Ðnö�Ï � Ð-ú �Iø#Ï�öD= � ø�ú

[Cu(CN) · (cpy)] [64] Ï(=�õ#öZX � �Iú �GÏ]�GöZ� � �Iú Ï�Ï9Ðnö�÷ � ø�ú
∗ d(eZf9ghfjilkGm#f9eon
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plq�rQqh��q�r �I�
G � ����{����������I�5� · �9}�zA�����

�*�$���t�	 �¡�¢¤£¦¥a����¡�§t¨3©�¢9ª�¡ §«�$©"¬Iª�¡�¯®�¡�°�±c¡ §t²� �°´³+¢+�µ³/��¥�§·¶,©
G ¸ §t¥�¢+�$§"®�¡�¹-�$¢9±.¡�§�¡Eº/¢9 �¬9³+�$°´»

°�¡I �¬9¥�°� �¡ ¢¼³~½ ¸ ����¥�§5ª� �¡��$±H¨�¡  �����¡ §�ª"¡¾²M�$¢9±.¡¤ª� �¡�¬�¡�¢RºR¢9 �¬¼³��$°�°�¡¾¿G¶,©
G ¸ §�ºR¢[±.¡�¬9³+¡��H³I�#©�¬�®�¡�°�±c¡ §

Àj°SÁµ³�³+���"¡ §MÂ3°� �¡�Ã&�$¡ ¢9�©"³+¡�§QÄQª��#¬�¬[¡�¬�¬� ������� �¡ ¢�±c¡  �©�Å¡  �§�¡��#§�ª�¡ ¢9¡IÆW¡ ¢9±� �§"ª�©�§�®E���$§�ª�¡�°�³~½.Ç[ �¡
È3É�§H³+®�¡�§�¬9³�¢�©�ÊH³�©�¢+�$§��$°�Ë	¬�¡V±c¡ ¬¼³�Á#³� �®$³�¡�ª� �¡�¬�¡�ÆW¡�¢��©"³�©�§�®�ÌA¡ ¬R���#³/¬9 ����5ª��$¬/³�¢� �&¡�³��HËa°�Í  �§�§"¹7¢�¡� �¡
ºÎ¥a¥�¢9ª� �§��#³+ �¥�§�¬�Ïc¥�°´Ëa&¡ ¢

[Cu(CN) · (cpy)]
®�¡ ±� �°�ª�¡³~½.ÐA©�¢[ºR¢9 �¬¼³��$°�°� �¬��#³+ �¥�§E¨3©�¢9ª�¡�ª��$¬[²� �°´³+¢��#³

�$§Ñ¡  �§�¡ Ò®�©"³R±c¡ °�Óa¹Ô³+¡�³�¡ §tÕ�¢9³Ö¿7�	®�°h½l×R¡¹-�$��¢9¡ §��� �§H¨,¡� �¬�¡��$¥�§ÙØ`¡
3 ¸ §M¶,°SÂ��$©"¹7±c¡�¨,�$��¢9³ ½�Õ�Ú.¡ §	»

¬9 ����H³+°� ����¾¨,�$¢1§��$���Ö�	 �¡�¢�£¦¥a����¡�§QÄ"ª"©�¢�����ª� �¡[°�¡  ����H³�¡�²�°�Ó����H³+ �®$Ê$¡  ´³�ª�¡ ¬3ØÛ¡
3 ¸ §M¶,°hÄaª" �¡ ¬9¡ ¬1§" ����H³

&¡ ��¢Î��¥�¢9���$§�ª"¡ §Ñ©�§�ªÜ¡ ¬[±� �°�ª�¡�³�¡I¬� ����5¬9³��µ³�³�ª"¡ ¬�Ø`¡
3 ¸ §a»����$°�³� �®�¡�§�¡  �§ÑØ`¡

3 ¸ §a»C¹7¢9¡  �¡�¬�ºÎ¥a¥�¢9ª� ´»
§��µ³+ �¥$§�¬�Ïc¥�°�Ë	&¡ ¢��#©�¬ ½
Ç[ �¡ ¸ ³�¢�©�ÊH³�©�¢I��¥$§

[Cu(CN) · (cpy)]
¨3©"¢�ª�¡E¡�¢�¬¼³+¾�$°�¬���¥�§·¶,¢9¥�¾¡�¢I©�§"ª«Ý��#¢�¬�¥$§ [64] ®$¡ °�É$¬9³~½

Ç[ �¡Eº/¢� �¬9³+�$°�°�¡�¨3©�¢�ª�¡�§Ùª��$±c¡  �ª�©�¢9���·ÐA©�®H�$±c¡Ö¡� �§� �®�¡ ¢RÞ�¢�¥�Ï"¹7¡�§Ù¡  �§�¡ ¢�®�¡ ¬�Á#³�³� �®$³�¡ §QÄl¨,Á$¬�¬9¢� �®$¡ §
ß »�À2Ëa¢9 �ª� �§�§� ´³+¢� �°´»�ÝlÉ$¬�©�§�®RÍ�©�¡  �§"¡ ¢�º[¶1�3»¼¶,©�¶1�3»C£t�$¬9¬�¡ ¢_»_ÝOÉ�¬9©�§�®&¡ ¢����$°�³�¡ §Q½"Ç[ �¡�¬�¡/à[©a³+¥�¢9¡ §b¡ ¢_»
Êµ�$§�§H³�¡ §t±c¡ ¢9¡  ´³+¬ Älª��#¬�¬Iª" �¡ ¸ ³+¢9©�ÊH³+©�¢¤�$©�¬�ª�¢9¡  W©�§��$±"��Á$§�®� �®�¡ §AÄO¬� ����¦ª�©�¢9����ª�¢� �§�®�¡�§�ª�¡ §AÄ�ª�¢9¡  á»
ª� �¾¡�§�¬� �¥�§��$°�¡ §`À�¥�°´Ë	¾¡�¢�¡ §`±.¡�¬9³�¡ �H³~½Oâ�¡  �®�¡ §��#©�¡ ¢9¡ ¢/â,¡³+¢��$���H³+©�§�®Ü¿7�	®�°G½cà[±"±Q½ ß ½ �$ã ¿-ªMÂ9Â3Í�¡  �®#³
¬9 ����QÄ�ª��$¬9¬�¡ ¬�¬9 ����t¨3 �¡Ö�#©����Ù±.¡� 

[(Me3Sn)Cu(CN)2 · (cpy)]
©�ä�$ª��#Ö�$§H³�¥� �ª�¡¾�*¡³+Í¨,¡�¢�Ê$¡

���#§�ª�¡ °´³~½(à*°�°�¡�¢�ª� �§�®�¬Oª�©"¢�����ª�¢9 �§�®$¡ §I¬9 ����¤�� �¡�¢�§F©�¢�ª�¢9¡  	×/ �³�³�¡ ¢�½(å�§¤à*±�±� �°�ª�©�§�® ß ½ �$ã ¬� �§�ª¤¨�¡  ´³+¡ ¢9¡
â,¡� �¬9Ï� �¡�°�¡���¥$§ ¸ ³�¢�©�ÊH³�©�¢�¡�§`& �³3�#ª��$¾�$§H³+¥� �ª�¡ §Û�*¡³+Í¨,¡�¢�Ê$¡�§Ü�$©"¹7®$¡�¹7Ó���¢¼³~½

plq�rQqh��qáp æb{-| çO��|~|~{7x.�«ècx.�êé���é�ë¦é��.v(xc{-��u	� � v(wµ��çAv(��w]u	�
ÆW¡�¢�®�°�¡  ����H³O¾�$§/ª� �¡WØ`¡

3 ¸ §a»����#°�³+ �®�¡ §ÎÆW¡ ¢9±� �§�ª"©�§�®�¡�§
[(Me3Sn)Cu(CN)2 · (pyz)]

¿7à[±�±Q½ ß ½ �$ã ¿-�HÂ�Â
©�§"ª

[(Me3Sn)Cu(CN)2 · (cpy)]
¿7à[±�±A½ ß ½ �$ã ¿7±MÂ�Â�ì9¡¨,¡� �°�¬3& �³3ª�¡�§ÜØ`¡

3 ¸ §a»C¹7¢9¡  �¡ §Ûº*¥	¥�¢�ª" �§��#³� ´»
¥�§"¬9��¡�¢�±� �§�ª�©�§"®�¡ §

[Cu2(CN)2 · (pyz)]
¿-à*±�±Q½ ß ½ �$ã ¿-�~Â�ÂO©�§�ª

[Cu(CN) · (cpy)]
¿7à[±�±A½ ß ½ �$ã ¿-ªMÂ9Â

¬9¥5¹-Á#°�°�³I�$©"¹_Ä�ª��$¬9¬�ª� �¡bØÛ¡
3 ¸ §a»G¹7¢�¡  �¡ §>ÆW¡�¢�±� �§�ª�©�§�®$¡ §Ù©�¯¡  �§«�Î¡�³�Í�¨�¡ ¢�Ê«Á#¢�&¡ ¢�¬9 �§�ª«�$°�¬�ª� �¡

Ø`¡
3 ¸ §a»C���$°�³� �®�¡�§�À�¥�°�Ë	&¡ ¢�¡#½QÇI½o�Q½.ª�©�¢����5ª� �¡�íj§H³�¹7¡�¢�§F©�§�®bª�¡�¬�Ø`¡

3 ¸ §	» ¸ Ï��#� ¡ ¢9¬&¿-¡� �§�¡�ÆW¡ ¢�ÊFÓ�¢_»
Í�©�§�®«ª�¡ ¬`¶,© · · · ¶,©a»�à*±�¬9³+�$§�ª�¡�¬�Â�±.¡� �®�°�¡� ����F±�°�¡  �±c¡ §"ª�¡  ¶,©a»_îÎ¡�³�¡ ¢�¥	��Ë	��°�©�¬_»¼¶,©a»Cà[±�¬¼³��$§�ªï �¬¼³
ª� �¡b×/ �³�³�¡ ¢9ª�©�¢����"ª�¢� �§�®�©�§�®Ü©"ð¡  �§·×R ´³�³�¡ ¢¤�$¡ ¢9¢� �§"®�¡ ¢¼³~½2å�§«Þ��$±.¡�°�°�¡ ß ½ ßHñ ¬� �§�ª«ª� �¡ ¸ ¡  ´³+¡ §"°SÁ$§a»
®�¡�§ò¿G¶,© · · · ¶,©a»�à*±�¬9³+Á$§�ª�¡~Â¾ª�¡�¢E¬�¡�¬�¬�¡�°�¹7É�¢9¾ �®�¡ §óÈÎ �§�®�¡` �§óª"¡ §ôÞ�¡�³+¢��$��Ë	��°�¡ §ôÍ�©� ÆW¡ ¢�®$°�¡  ����
�$©a¹7®�¡�¹7Ó��"¢9³~½
£õ �¢�ªÖª��$®�¡ ®$¡ §�ª�¡�¢,à[±"¬9³��#§�ªÑ¿G¶,©a»�î*¡³+¢�¥	��Ë	��°�©�¬_»¼¶,©MÂ�ª"©�¢�����ª�¡�§�íj �§�¬��#³+Í*¡  �§�¡ ¢�°SÁ$§�®$¡ ¢�¡�§�â1�$¬9¡
¨3 �¡Î �§¾ª"¡ §¾ÆW¡�¢�±� �§�ª�©�§"®�¡ §

[(Me3Sn)Cu(CN)2 · (pyz)]
©�§�ª

[(Me3Sn)Cu(CN)2 · (cpy)]
��¡�¢¼»

®�¢9É�Ã�¡�¢9³[¿-±c¡  �§��#��¡ Í�©E®�°�¡� �����¡�¢Î¿G¶,©a»_¶1�3» ¸ §a»_�[¶�»¼¶,©MÂC» ¸ ¡� �³�¡ §�°�Á$§�®�¡~ÂÄH¬�¥�¡ ¢9��É��H³�¬� ����¾ª� �¡3à*§�Í~�$�"°
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���	�
[(Me3Sn)Cu(CN)2 · (pyz)] [61]

�����
[(Me3Sn)Cu(CN)2 · (cpy)]

�����
[Cu2(CN)2 · (pyz)2]

[62]
� �!�

[Cu(CN) · (cpy)] [64]

��"#�
[Cu3(CN)3 · (pyz)2]

[63]
�%$&�

[Cu2(CN)2(bpy)2 · 4(bpy)] [65]
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��� �z�[�A�J�������n�������n p¡�¢��£N����¤���¥�¦�§�¥�¨s�a¥ ©X©�ª

«3¬ ¤f��������¯®�°3±a²r³ · · · ´ ²�°3±a²&µ·¶/¸�¹?ºX»L¼/½{¾=»À¿ÂÁLÃUÄ¯¾ Ã`Å�½5¹#ÆCÇXÈrÉaÈ5Ê=±/¸

Ë ½5Æ#¶/¾ »/¼/±/»LÌ Í�§*²r³yÎ ´ ²#ÍÏ§ ÍÏ§¯²t³Ð°SÑ ´ ²#ÍÏ§ ÍÏ§*²r³�Ò3ÇX¸#½ ´ ²#ÍÏ§
[(Me3Sn)Cu(CN)2 · (pyz)] [61] ©JÓAªXÔLÕ×Ö�Ø ² ªa©pÙ/Õ×Ú

[Cu2(CN)2 · (pyz)2]
[62] ² ÙAÔAª�Õ×Û ªXÓAÖaÕÜÓ

[Cu3(CN)3 · (pyz)2]
[63] ÔXÝAªaÕÜÛLÞ ÖXÓKÓaÕßÚ ªXÓAÚaÕÜÓ

[(Me3Sn)Cu(CN)2 · (cpy)]∗
©JÓKÛKÔaÕ×Ý a ² ÔAÖ�Ù/Õ×ª

[Cu(CN) · (cpy)] [64] ² ÖXÓXÙLÕ×à ÔXÙAÝLÕÂÙ
[Cu2(CN)2(bpy)2 · 4(bpy)] [65] ² ÙKÔKÛLÕÜÓ�ÙAÔKÔLÕÜà ©K©JàAª�Õ×àá©K©pàKÔLÕÜÓ
â&ãmämå:æ	çtè�éßêpëyìví

3 î èJë�å:æ	çtè�éßêï ãmämå:æ	çtè�éßêpënå:ðJë�å:æ	çtè�éßê
∗

êJé×í�ñ�íkò�óÐô�í�éÂõ

¼/½5ÆP¸#¾=È?ö|¼/±/Æ�È?ö/¼/Æ�¾=»/ÌK½5»/¼/½5»YÑE½r¹C÷rø3½5Æ#ùX½W±/Ãú½5¾=»/¸5û/üKýK»|¼/Æ#½5¾�ÇX±Lþ�ü�¾=½	Æ5ÿ
µEÊ=Ê=ÌX½	ÃU½	¾=» ù!ÇX»/»wÃdÇX» ¼L¾=½GÅcöL½	¸#½ÀÇX±aþ�¸�¹C½5Ê=Ê ½	»*Õu¼iÇX¸�¸á¸#¾ È?öw±/Ãd¸�ý ÃU½	ö/Æ � ¾�¹#¹C½5Æ ¼/±LÆ#È?ö/¼/Æ�¾=»/ÌX½	»
ù��K»/»/½5»*Õ���½|ÌKÆ����K½	Æ�¼/¾ ½Y°3±�²r³ · · · ´ ² °3± µE¶/¸�¹CºX»/¼/½[¸#¾=»L¼*ÿ
	·½	ÃU»iÇXÈ?ö Ã���X¹C½^½5¾=»/½^ø3½5¾ ¹#½	Æ#½ Ë ½	Æ ²
Ê=ºX»/ÌK½5Æ#±/»/Ì8¼/½5¸��E½5¹#½	Æ�ýaÈrÉaÈ5Ê=±/¸�÷5±/Ã Ò3½5¾=¸#ÁL¾=½	Êc¼L±/Æ#È?ö Ë ½	Æ�ø3½5»/¼/±/»/ÌÀüKýK» Ù/ÕÂÙ� ² Ò3¾ Á�É�Æ�¾=¼/¾ » ³n¶/ÁAÉ ´
¼/¾ ½·µE»/÷pÇXöLÊ-¼/½5Æ3¸#¾ È?ö¼/±/Æ�È?ö/¼/Æ#¾ »/ÌK½5»/¼/½	»-Õ/ÇX¼iÇ�Ã ÇX»A¹#ýK¾=¼/½5»áÑ1½5¹C÷rø3½5Æ#ù�½{øf½	¾�¹C½5ÆS½	Æ�ö�Kö/½5»*ÿ��a¾ ½	¶�½	Ê [3]
½5Æ#ö/¾ ½	Ê ¹���½5¼/ýaÈ?ö ¶�½	¾�¼/½5Æ��EÃU¸#½r¹C÷5±/»/Ì üXýK»8°fÉAÇ�»/ýaÈ5±/Á/Æ#Ç�¹����|½

3

�a»s°3Ê�Ãd¾�¹1¶/ÁAÉG½5¾=»/½ Ë ½	Æ�¶/¾=»/¼L±/»/Ì
¼/½5Æ��-±/¸CÇ�ÃdÃU½	»/¸�½5¹#÷	±/»/Ì

[(Me3Sn)Cu(CN)2 · 1
2
(bpy)],

¼/¾ ½�ùX½5¾=»/½NÇX¼/ÇXÃ Ç�»�¹#ýK¾=¼L½ � ¾ ¹#¹#½	Æ�¸�¹CÆ�±/ùK²
¹#±/Æ Ãd½5ö/Æ ¶�½	¸CÇ��/Õ ¸#ýK»L¼/½	Æ�» ÷5±/Ã ¼iÇXÃdÇXÊ ¾=ÌK½5»��-½	¾�¹CÁ/±/»Lù�¹�½5¾=» Æ�½	Ê Ç!¹C¾ üm»/½5±/½	¸���¹CÆ�±/ùA¹C±/Æ�½	Ê ½	ÃU½	»A¹
ÇX±aþyøP¾=½	¸W³yüaÌXÊÐÿLµE¶/¸#È?öL»/¾ ¹�¹·Ù/ÿÜàLÿ×Ú ´ ÿ
� ¾=»L½��¯¾�¹C½	Æ#Ç�¹C±LÆ#Æ#½5È?ö/½	Æ�È?ö/½À÷	½	¾ ÌX¹pÕ3¼iÇX¸#¸|½	¸ ��½ »iÇXÈ?ö!	�ÇXÆ�¸�¹C½5Ê=Ê ±/»/ÌK¸�Ãd½r¹Cö/ý�¼/½ ±/»/¼ ½	¾ »/ÌK½5¸#½5¹#÷5¹#½	Æ
¶/ÁAÉA²"�|½	»/ÌK½ ü�¾=½5Ê=½�ÕGüK½5Æ#¸#È?öL¾=½	¼L½	» ¸�¹#��È?ö/¾=ýXÃd½r¹CÆ#¾ ¸#È?ö ÷5±/¸CÇXÃUÃU½	»/ÌK½5¸#½r¹C÷5¹#½ °fÉAÇX»/ý�È	±LÁ/ÆCÇ�¹�²R¶/ÁAÉA²
Ë ½5Æ#¶/¾ »/¼/±/»/ÌX½	»GÌX¾=¶L¹ [63, 65] ÿ$	E¾=½	¸�½	¸EÌK¾=Ê�¹P»/¾=È?öA¹E»�±LÆ1þ%�/ÆP¼iÇ�¸E¶/ÁAÉXÕ:¸�ýK»/¼/½5Æ#»YÇ�±/È?öGþ%�/Æ1ÇX»/¼L½	Æ#½&�E½t²
¹#½	Æ#ý�È5É�È5Ê=½	»vøP¾ ½ ÷	±/Ã Ò3½	¾ ¸#Á/¾ ½	Ê�þ%�LÆ(' É�Æ#ÇX÷	¾ » [62, 63] ÿ*)R»N¼L½	Æ Ë ½	Æ�¶/¾=»L¼/±/»/Ì

[Cu2(CN)2(bpy)2 · 4(bpy)]

[65] Ê=¾=½5ÌX¹{¹?Ç�¹#¸CºXÈ?öLÊ=¾=È?öÀ½	¾ »/½áÇ�¼iÇXÃdÇX»A¹CýK¾ ¼/½ � ¾�¹#¹#½	Æ#¸�¹CÆ�±/ùA¹C±/Æ{üKýKÆ5Õ�Ç�Ê=Ê=½5Æ#¼/¾ »/ÌK¸v¼/±LÆ#È?ö/¼/Æ�¾=»/ÌX½	» ¸�¾=È?ö
ö/¾ ½	Æ ù�½	¾=»L½Sþ%�/»Lþ � ¾ ¹�¹C½5Æ�øP¾=½c½5Æ�ø3ÇXÆ�¹#½5¹	ÕA¸#ýK»/¼L½	Æ#»d½	¸ Ê ¾=½	Ì�¹ ÌK½	»/ÇX±�½	¾=» � ¾ ¹�¹C½	Æ�üKýKÆ5ÕK¾=»�¼/½5¸#¸#½5»+�1ýKö/Ê�²
Æ#ºX±/ÃU½	» ÷5±/Æ,��¹CÇX¶/¾=Ê ¾=¸�¾=½	Æ�±/»/Ì8Ù/ÕÂÙ� ² Ò3¾ Á�É�Æ�¾=¼/¾ » ½	¾ »/ÌK½5Ê ÇXÌK½5Æ�¹U¾=¸�¹pÿ
)R»

[Cu2(CN)2(bpy)2 · 4(bpy)]
Ê ¾=½	Ì�¹c½	¾ »|¸�¹?ÇXÆ�ù üK½5Æ#÷5½	Æ#Æ�¹C½5¸	Õ:ÇX¼iÇXÃdÇX»A¹CýK¾ ¼/½	¸ � ½5Æ-�/¸�¹1üXýKÆ	ÿ
�[¾�¹

trans
²RÙ/ÕÂÙ� ²Rµ·÷5ýKÁAÉ�Æ#¾=¼L¾=»�¾=¸�¹f½5¾=»/½/.v±/ÁLþ�½5Æ�² Ë ½5Æ#¶/¾ »/¼/±/»LÌ³n¼/ÇX¸

[{Cu(azpy)2}+{ClO4}]−) [66]

¶�½	ù!ÇX»/»A¹	Õ¯¼/½	¸�¸#½	»0��¹CÆ�±/ùA¹C±/ÆN¸#¾ È?özÇX±L¸{þ%�L»LþS½5¾=»iÇX»L¼/½	Æ{¼/±/Æ�È?ö/¼/Æ�¾=»/ÌK½5»/¼/½5»*Õ�±/»/ö�¶/öiºX»LÌK¾=ÌK½5»*Õ�ÇX¼iÇ�²



1�132 4(57698;:=<3:?>A@CBD:?E(<AFHG*I�J(:LK&:?>AMNFHOQPNRQO(SC:TO

U�V�W?X-Y�Z\[^]*W`_�]aX#bdce]af-g�]*W0Vihkj%l�Vih^X*m�noZ\]ap-]rqs]*f�lZ\W^[hWtLguViWW+v�]*[^YkwyxzWZ7wyx?X{U�]*x^f|b*hz[]*f|x^Z\]*f
[Z\p�g?h^X#Z7]*f�X-]*Wz}|f-h^~~�]���Y�W�x]aX-]*f-Yi�\]*~kX#Z\p�wyx]*W�qs]af-lZ7W[hW^t�]*W`t�]ab��ix^�7X�ce]af-[]aW���[�V�]ap�p-Z7wyx`[�Vu�
l�]aZ�hU�]*Z7W]o��_���j%f�]*Z7]���Z7f�X"�"}{Vip�X"��qs]*f�lZ\W^[hWt|U�Z7XsguV�X-Z\Y�WZ7p-wyx]aU�}|Z7X-X-]*fsx�ViW^[]*��X��=[�Vip
[hf�wyx
� WZ7Y�W]aW�Z7W,[]*W;�/Y�x^�\f#��hU�]aWLp�X#VilZ\�7Z\p�Z\]*f"Xec�Z7f-[�m
� U�[Z\] � hp�c�Z7f-g?hWt�]aW�[^]*f�}{Z�X-X-]*f#V�Wb�Vix^�ehW[�[]af � lp�X#�iW[],bah]*Z7W�ViW[]af�b*h�l�]a�\]ahwyx=X#]*W��
c�hf-[^]*W�[Z\]+p"X#f�hg=X#hf�]*�\�7]*W���Z\t�]aWp-wyxV�j�X#]aW�[]af ��]af-p-wyx^Z\]*[^]*W]aW¡ /YTY�f-[^Z\W�V�X-Z\Y�W^p-~CY��7¢TU�]*f-]�U�Z7X
[]*f�]*W�noZ\wyx=X-]*Wz��]*f�t��\Z7wyx]*W�m�£¤W�¥NVilC]*�7�\] ¦m§¦ 1 p�Z\W[z[Z7]��ehk�d¨ · · · © �ª�ehk� � lp�X#�iW[]rbdc�Z\p-wyx^]*W9lC]d�
W�Viwyx?l�Vif"X#]aW;_�]aX-bac«]*f-g�]*W��$p�YAc�Z7]|[Z\]ogTf�Z\p"XyVi�7�\Y�t�f-Vi~xZ7p-wyx]aWLnoZ7wyx?X-]*W,[]af�qs]*f-l^Z\W[h^Wt�]*W,V�Wt�]d�
t�]*lC]*W�m
¬e M
5®4(5¯4Q°$± �ehk�d¨ · · · © �ª�ehk� � lp�X#�iW[]²bdc�Z\p�wyx]*W l�]aW�Viwyx?l�Vif"X#]aW _�]aX#bdce]af-g�]*W ¨��kti�³m � ll�m

¦mµ´�¶�¨Dw ©-© hW[�[Z7]{noZ\wyx=X#]aW�[]af�]*W=X#p�~f-]awyx]*W[^]*Wz /YTY�f�[Z\W�VuX#Z\YiWp-~CY��7¢TU�]*f�]im
�eh(¨DV © · · · �eh(¨D[ © �eh(¨Dl © · · · �eh(¨%[ ©�· noZ\wyx=X#]�¸

qs]*f�lZ\W[^hWt ¹ ~^U�º ¹ ~^U�º ¹
g

cm3

º _o»

[(Me3Sn)Cu(CN)2 · (pyz)] [61] ¼ ¶ 2 � 1 ´ 2 ¦^�µ½ 1 � 2i¾ ¦ ¶
[Cu2(CN)2 · (pyz)2]

[62] ¼ ½ ¾ � 2 ¼ ¾ ¶k� ¼ 1 �µ¿i¿ ¾ ½
[Cu3(CN)3 · (pyz)2]

[63] ´�´ 2 �À´ ´i¶�Ák�À¶ 1 �ÀÁiÁ 2 ½
[(Me3Sn)Cu(CN)2 · (cpy)]∗ ´ ¼ ¾ � ¼ ¿ ¾ ½T� ¼ 1 �µ¿i´ 2 ¦

[Cu(CN) · (cpy)] [64] ¼ ¾�2 �À¿ ´i¶ ¼ �µ´ 1 � 2 ¶ ¾ ¶
Â"Ã�ÄTÅ�Æ�Ç · · · Ã�ÄkÅ�ÈuÇQÉ�Ã�ÄTÅ�Ê-Ç · · · Ã�ÄkÅ�ÈuÇË ÆiÌ"Í³Ì�Ê�ÎAÏAÌ"ÐHÌ�ÑNÒÀÊ�Î*ÐHÌÓQÔ É`ÕQÏAÖ�×dÎAØTÈ3Ì�Í(ÙDÒµÊ�ÎoÈAÄAÍ³Ê�Î�È3ÍHÒÀÏAÚaÌ"ÏuÈ3Ì�Ï Ó ÌªÐ³Ö"Û�Ì"Í³ÜdÌ
∗
È3ÒÀÌ�ÙHÌ�Õ(Í³Æ�Ì�Ò§Ð

Ý Z7X�´�´ 2 �À´�~UÞhW[ß´i¶�Ák�À¶`~UÞZ7p�X�[]af��ehk�d¨ · · · © �ª�ehk� � lp�X#ViW[�Z\W [Cu3(CN)3 · (pyz)2]
ViU

g?�\]*Z7Wp�X-]*W�hW[�Y�l=ceY�x^��p�Z\wyx�W?hf�bdce]aZ�}|Z7X�X#]afr[hf-wyx^[f-Z7Wt�]*W��
Z7p�X�[Z7]*p�[Z\]+qs]af-lZ7W[hW^t9U�Z7X
[]*f/t�f-àiáiX#]aW�noZ7wyx?X-]im�noZ\]�g?�\]*Z7Wp�X-] noZ7wyx=X#]�lC]*p�Z7X-baX�[^Z\]{qs]*f-l^Z\W[h^Wt+U�Z7X�[]*f/t�f-àiáiX#]aW � W^b�Vix�
ViW�p�Z\wyx�[hf-wyx^[f-Z7Wt�]*W^[]*W,_�]aX#bdce]af-g�]*W�â[Vip [(Me3Sn)Cu(CN)2 · (cpy)]. qsY�W+Vi�7�\]aW�lC]*guViWWT�
X#]aW`nohf�wyx[f-Z7Wt�hW^t�p-p"X#f-h^g?X-hf-]aW�l^Z\�\[^]*W�[Z7]ªv�]aWZ\t�]aW`Vih^j
ãeVip-Z7po[]af|Vi[�ViU�ViW=X#YiZ\[]aW�_/]dX#ba] [Z\]
t�f-àiáiX#]� |�äVip�p-]�m(�sp�p-Z7W[�qs]af-lZ7W[hW^t�]*W�l�]ag�V�WW=X��(Z\Wå[]*W^]*Wæp�Z\wyx9l^Z\p{b*h�W]*hW9Vi[�ViU�ViW=X#YiZ\[]
_/]dX#bac«]*f�gi] [67] [hf�wyx[f-Z7Wt�]aW;g�à�WW]aW���c�Z\]|Z\W ¹ � t$¨%¦�§¦çè�¤ãeZ\~^x]*W=¢T�\[Z7w�Vif�l�YiWZ7X-f-Z\� © 2 º�¨Hés» 6 © [67] m
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��������� �	��
�����
2 � µ2 � �����

2 ������� ����
 � �"!$#$% �'&)()* � � ! ��
+�"&
,.-0/2143657368'9)8;:<361>='?A@287/236-B3614-23DCFEG-2H63JI�3K1ML23ONFPF-RQS3K8;:214-2/2@2-2CG36-0/2145;TU@V=W14368�=YX<1M-Z?[36\4]^L236-B/23K8
_[` EG-2Pba.cd14CeEG-2/fHK?[361hgZ3i=^EG\4\jEb=;PFkl3'\M1M-V3YEG8mNG368;:V8;n2]^Te=poqgra _ ≡ s → gutwvyxzEb@2]^L{14-Z/23K8�cd1>=W3K8WEb=;@28| -V/236-u5;1M]^LB?[3614=;36873~}�3K1M57�21M3K\M3�/�Eb��nV8 [68] ��� PfT�EG-2-�k~Eb-�LV1M368�571M]^L23K8;\M14]^L0NFPF-u361M-V368�CF3K?[�FL2-V\M1>a
]^L23K-�QS3K8;:287n2]^TU@2-2C���n28J/214365;3�9)87=p/23K8p�)P�PF8;/V1M-�Eb=;1MPF-V5;�<PF\ ` k�368;3�5;�V8;36]^LV36- � � 1M-23r}[365;PG-2/2368"a
L23K14=�/23K8D��@2����3687NG3687:21M-2/V@2-2CF3K-�57=;36\4\4=�/2143r� _ @

2

o
µ2

a _ s v 2 � a.I)EG@�=W3�/�EG8KX+1M-B/23K8�3K1M-23 µ2

a _ s a
QS3K8;:287n2]^TU@2-2C�NFPF87\M1M3KCG=mo�N�CF\ � 9':2: �G�2���b� v �F� 143687:�3K1�NG368;:V8;n2]^Te=[/�EG5 _ a�9m=WPFk�/2368 _[` EG-2Pba"��87@2�2�<3
Hi?�3K1�gZ3K=WEG\M\43 ��� n28J/23K- 1M5;P�36\436Te=W87PF-2145;]^L23K- _¢¡ a.c+1MCeEG-V/236-£1457=�/21436573~QS3687:28;n2]^TU@2-VCun2:<368�/2EG5
_ a�9m=WPFk¤EG\4\M3K8;/214-2CF5A/2368 s PG8;klEG\4��EG\4\ � ,.-R/23K-R-�EG]^LV��PG\MCF3K-2/236- �¦¥ \4\M36-r1457=)/21M3p� _ @ 2

o
µ2

a _ s v 2 � aI�EG@V=;3)/�Eb5 � =;8;@2Te=W@V8;k�PG=W1>Np/2368���871M5�=^EG\4\M3 � �OEG\>=S/21M3K5;3K5 þ3ÿ�ÿF§ -2P�]^L�EG\45[@2-VCF3K?[�FL2-2\41M]^L�X�:<3K?[361M5�=
/2143¢57=;3K=W14C�?mEG]^LV5;36-V/23¨9'-VHYEGL2\�Hi?�3K1>a�:2Hi? � /28;3K1M/214kl3K-25;14PF-�EG\43686X�5;@V�28WEGk�PF\436TU@2\jEb8;368¦QS3K8;:214-2/2@2-�a
CF3K-Zk�14=m/21M3K5;36k©��87@2-2/2:�Eb@257=;361M- [19, 63, 65, 69 ª 78] /�EG5)��36CF3K-U=;3614\ �

« ùQù«ë®êQë4¬êd � ]^LV36klEb=W145;1M3K87=;3�®¨EG8;5�=W3K\M\M@V-2Cp/2368�� _ @
2

o
µ2

a _ s v 2 � a"I�EG@V=;3 �
®¨Eb5¨?A1M36/V368;LVPF\4=;3J9'@V�¯=;8;3i=W36-B/23K8J� _ @

2

o
µ2

a _ s v 2 � a"I�EG@V=W3���n2L287=¨H6@28 � 8WEbCF3GX�PF:03KNG36-e=W@23K\M\�]K@�a�287PF�2L214\M3{°u36]^LV5;36\>?A1M87T�@V-2CF36-±1M-V-23687L�EG\M:²/V1M3657365f}mEG@V57=W3K1M-23K5r/21M30³�8;5;EG]^L23B��n28�/21M3 �¦´ 1457=W3K-2H
/2143657368¢QS3687:21M-2/V@2-2CF5���EGkl14\M143)571M-2/ �

ê(ë7ì�ëMµ�ë�¶ ·�¸;¹ î
3 º ú�» 2 ¼ ü 2

¸ ¼D½ » 4 · ¸�ûQó�îTíB»W¾
��8;1457=WEG\M\43�/21M3K5;368)QS368;:V1M-2/2@V-2C~?A@287/236-0-214]^Le=¨k�14=;=;36\45�/V368)? ¥ 575;8;14CF36-���EG5"a"®'1>¿z@2571MPF-V5;k�3K=WLVP�/23
/�Eb8;CF3K57=W3K\M\>=YX657PF-2/23K8;-�@2-e=W3K8d9'@2575;]^L2\4@25;5dNFPF-Oc+1M]^Le=d/2@V8;]^LDÀz@2CeEG:<3¦3614-2368�? ¥ 575;871MCF3K-D�

3 Á _ @do _ s v 4 Â ac+�F57@2-2C H6@±3614-2368�c+�F57@2-2C�EG@25ZgZ3
3
� - _ \�@2-V/ þ XwÃ�a�:21M5Yo � a�� ` 871M/ ` \jv�3K=;L�EG-Äo�/2�<3 � v~14-²L23614ÅF36k

9¢]K3K=WPG-214=;8;1M\ � s EG]^L�361M-V1MCF3K-ÇÆ�EGCF3K-$:21M\4/23K=;36-Ç5;1M]^LÇ1M-Ç361M-V368�T�\MEG8;3K-$c+�F57@2-2C�?[3614ÅF3R��8;1457=WEG\M\43 �



È�ÉGÊ ËdÌ4Í�ÎZÏeÐÑÏUÒ�Ó<Ô�ÏUÕdÐ�Öq×6ØbÙdÏ�Ú�ÏUÒ�Û�ÖqÜ�Ý�Þ�Üdß<Ï�Ü
à'á2áVâMãMäVå2æ2çBè2é�êFêRë6ì6â4çGí�ä2âMìrîbï7ð�ñlñ�ìKí;ò;â4ï;ó^ô2ìZõ�âMæ2ô2ìKâ4ípä2ìKïlæVì6å2ìKæ�ö[÷Uå2ø�ù�ì6ò;ô2îGã4í;âMçFìKæÇú�û�ûGò;ä2â4æ�î�ü
íWâ4ûFæ2ï;ø<ûFã>ð�ñ�ì6ò7ï6é

ý Û�Û ÌhËdÌ4þÿþ�� à'ï�ð�ñ�ñ�ìKíWò7âMï7ó^ô2ì¨õ�âMæVô2ì6â>í��GûFæ
[(Me3Sn)2Cu2(CN)4 · (dpeH)],

� ó^ô��AâMæVçFå2æ2çFï7ì6ã üãMâ4ø2ï;ûFâ4ä2ì¨ñ�â4í¢ê Ê�� à'åVù�ìKæeíWô�îGã>íWï	�mîGôVò;ï;ó^ôVì6âMæVãMâMó^ôV÷Gì6â>íYé

 âMì � å2ñ�ñlìKæVù�ûFò7ñlìKã

[(Me3Sn)2Cu2(CN)4 · (dpeH)]
ìKæeíWï;øVò;âMó^ôeí ô2â4ì6ò��AâMì6äVì6ò çFìKæ�îGå ä2ìKò

îGï7ð�ñ�ñlìiíWò7âMï;ó^ôVì6æÇõSâ4æ2ô2ìKâ4íYé 
 âMìKïlâ4ï7ípá<ì6âAú)û�ûFò7ä2âMæ�î�íWâMûGæ2ï��Gì6ò;áVâMæ2ä2åVæ2çFì6æ�ñ�â4í�ä2ò7ì6â4ä2âMñ�ì6æ2ï7âMûFæ2îGã
�FìKò;÷Uæ�2øVù¯íWìKæ���ò;å2øVø�ìKæZæ2â4ó^ôeíAë��AâMæVçFì6æ2äfæ2ûGí��[ì6æVä2âMç2é 
 âMì�îGï�ð�ñlñ�ìKí;ò;âMï7ó^ô2ìOõ�âMæ2ô2ìKâ4í¢÷�îGæVæZîbå2ó^ô
æUå2òDìKâMæ2ìKæ���ò;åVó^ôUí;ì6â4ã[û�ä2ì6ò�ì6â4æ�çeîGæVë6ëYîbô2ãMâ4çFì6ï��¨â4ì6ã4ù�îbó^ô2ì6ï�ä2ì6ò��ÿûGò;ñ�ì6ãSì6æeíWô2îGã4í;ì6æ�é 
 âMì��FûGò;ãMâ4ìiü
çFì6æVä2ì � íWò;åV÷Uí;å2ò�ì6æeíWô��bã4í)ë��[ì6â�÷�ò7âMï�í^îGã4ãMûFçFò;îGø2ô2â4ï;ó^ôrå2æ�îbá2ô��Gæ2çGâMçFì���å�ü�àmíWûFñ�ì�� ��å È ö!��å É#" öÿä2âMì
$ 2á<ì6ò&%7ì��[ì6â4ãMï�ìKâMæ2ì'�[ðFîGæ2ûbü(��ò7å2ø2ø<ì)�FìKò;á2ò�2ó^÷eí $ ì6â4æ2ì+*,��å

2

�
µ2

ü(�.- "
2 / ü(0�îGåVí;ì á2âMã4ä2ì6æ21hä�îGï

á�ìKò;ìKâ4íWï'ì6ò��3�Gô2æeí;ì � íWò;åV÷Uí;å2ò;ñ�ûGí;â4�Zä2âMìKï;ì6ò5�SìKò;á2â4æ2ä2å2æVçF÷UãjîGï7ï;ìGé6-�ì6á<ì6æBä2â4ì6ï;ìKæ
µ2

çFì6á2åVæ2ä2ì6æVì6æ
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� æ É ü(-�èbü	��è�ü	��å ÉF" ü"ú�ìKí7íWìKæ{îGåVï6é 
 âMìKï;ìJú�ìií;íWìKæRï;â4æ2äRï7û~ñ�â4í�ä2ì6æG*,��å
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µ2

ü	�.- "
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U6V4W8XAY�ZQY�[D\^]_Y�`6ZDa_bdcJe6YgfhY<[Dijalknmnojk6pqYrk sQtrs

u4v�w�x�v�y(z {Qy(|Qy(}�~,�!���5���	z �D���,�Q~D�,�
[(Me3Sn)2Cu2(CN)4 · (dpeH)].

u��Jw�xhv@y(z {@��|Qy(}�~,�2���5���	z �D���,�Q~D�,�
[(Me3Sn)Cu(CN)2 · 1

2 (bpy)].

� ini�V�UnV4�q�����������#�O��tJ���.���F�� ����#�¢¡>£# ¥¤��#�r�¦ ¥§�¨+�#©�§��Fª@«<¬<4�O�5¤O�4�®O @�¯®O ¥��°T§��O�¢®O¤��#�O�	�¦ ����+�4�¤^ ¥�4®O ¥�E±² �§�¤O�4�O®O�O�¢£F ¥��³²®O �§�´<�� �§¶µD·3�
2 ¸ µ3 ¹ ·.º5»

2 ¼¥¹�½ �#�r�¦ ¥�P ¥���¦¾O¿#4�¥ÀÂÁ��P��¤O¤¢�� ¹®O�¢�O£ ¸ ��»3�����O®'®O�4 �¨A ���¾�«r4£F§��¢ÃOÃ! ��A®¢ ¥§ÅÄ&¤^ ¥§����4©Æ¾��¯¾��J�¤^ ¥§.�O�4©Æ¾��Å ¥���¢£F ¥ª� ¥��©Æ¾¢�O ��¥À

(CN)2 · 1
2
(bpy)],

���S¤^ ¥���4�¦ª� ¥�Ç®O�4 ¥�� �ª�È3�#§)®O�4 +£F4 ¥�4©Æ¾O �É2�¢�¦�#�Ê�� ��O�� @�¦ª��O�O£O³3�#¤! �§� ����O ��¢� ¹�� ¥§���©Æ¾O�� �®O��4©Æ¾O AË5§��� ����¦�� �§��O�¢£�®O ¥§gµ,·3�
2 ¸ µ2 ¹ ·.º5»

2 ¼¥¹(½ �#�¢�� ¥��ÀÌÁ��
[(Me3Sn)Cu(CN)2 · 1

2
(bpy)]¤^ �Í��¢®O ¥�G����©Æ¾��#4� �´<�4 ¥§Îµ,·3�

2 ¸ µ2 ¹ ·.º5»
2 ¼¥¹(½ �#�¢�� ¥�Ï¤! �ª¥ÐO£#���©Æ¾�®¢ ¥��¨+�#©¥§��r©@«<©¥��¢�h�4�� ¥�4�O ¥§

exo ¹Ñ �F���Ò�¦���#� ¸ ´<£F À!��¤O¤Ï�OÀ�Ó#Ô ¸ ¤q»�»Õ³2®��J£F ¥£F ��Ï������ ����O �®O ¥§T´<�� �§ ½ �J�¢�¦ ���®¢ ¥�
[(Me3Sn)2Cu2(CN)4·

(dpeH)]
�4�

endo ¹ Ñ �F���Ò�¦���#� ¸ ´<£F À¢��¤O¤�À��¢ÀÖÓ#Ô ¸ ��»�»@À

Á��
[(Me3Sn)Cu(CN)2 · 1

2
(bpy)]

¤O�4�®O ��P����©Æ¾×®¢�O§�©Æ¾×®¢�� 
exo ¹ Ñ �F���4�����F�Ø®O ¥§ ½ �J�¢�¦ ��E���P®O ¥�

¨+�J©¥§��<©�«<©�� ¥�)Ùr©Æ¾O�4©Æ¾��� ¥�g�J�O�¥³�®O�4 ÅÐO¤! �§��¢³��OÚ ¹(Û ��Ã�«<§���®¢���;ª¥��º& @�¦ª@È3 �§�¬# ��)´F �§�¬���ÐOÃ¢¡L�.È� ¥§�®O ¥��Àr���
 �§�£F �¤! ��P����©Æ¾Üª�È� ¥�Å®O�O§�©Æ¾O®O§����O£F ��O®O ¶º& @�¦ª@È3 �§�¬#  ¸ ´<£FlÀÌ��¤O¤2À��OÀÖÓ#ÝF»@ÀjÁ��ßÞ ¸ ¨A 
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Ùr�q»
2

·3�
2 ¸ ·.º�»

4

· ¸ ®OÃ! ¥à5»�á² ¥���¦�	�¦ ¥¾¢ ¥�S�J�¢¡>£F§��¢�O®Ï®O ¥§
endo ¹ Ñ �F���4�¦�4�F�� ¥�4�O ¥§ ½ �#�¢�� ;¬# ����O ��O�O ��O®O4��©Æ¾O ��SÙr©Æ¾¢��©Æ¾ ¹�� ¥�SÈÅ�� ����

[(Me3Sn)Cu(CN)2 · 1
2
(bpy)],

���F�O®¢ ¥§��Ü ��;ª¥ ¥�4£F ¥������©Æ¾��O�¢ ¥�O®O4��©Æ¾O J³��4������©Æ¾Ü�J¤ ¹£F ���©Æ¾O4�F���� ¥�O  Û ¿#�O®O �§ ¸ ´<£FlÀj�&¤O¤�À��¢ÀÖÓ#â ¸ ¤q»��O�O® ¸ ©d»�»�®¢�� �����©Æ¾S�4� ½ ��©Æ¾��¦�O�¢£�®O ¥§
b ¹ �ã©Æ¾O�� g®O �§

��� ��� ����Æ�#§�ª¥ ¥4� �ÈÅ�4 ¥®O �§�¾O�#� ¥�2À

ä �4 ��4�
[(Me3Sn)2Cu2(CN)4 · (dpeH)]

 ¥�4�O£F ��� ���ª��� 3¾O @�¦ ¥§��r©@«<©¥��4��©Æ¾O  Û �#�� 3���	�d³QÈÅ�� ��#�O©Æ¾���©Æ¾O�F�
�4�Î·3�

G
Ùr�Oå�§n¤Oª@È�À

[(Me3Sn)Cu(CN)2 · 1
2
(bpy)],

®¢��§� �¬��Ì�#�æåT�OÃr¡> ¥§ ¹ �.�¦�F�ß¬#�<�F§�®O�4�O�� �§��¥ÀDà&�� �§
¤��J�¢�²���4 jç� ¥®O�<©Æ¾�¬J ¥�4�O &°��Ò���¦ �§��#�¢¡(³#���F�O®¢ ¥§��Ê���4 .´F �§�¤O�4�O®O ���®O�4 nç� �È� ¥�4���£# ¥� Û ¿#�¢®O ¥§²��� ½ ��©Æ¾����O�O£
®O �§

a ¹ �ã©Æ¾O�� �®O �§n�²4 ¥�Ê ¥���Æ�J§�ª¥ ��4 �ÐO¤! �§ ¸ ·3��s ¹Õ¸ ®OÃ^ dà�» ¹ ·3�qtF» ¹ åT ����� ¥��ª¥���O�O ��O®O��4©Æ¾O ¥��Ùr©Æ¾O�4©Æ¾��¦ ¥�
¸ ´r£# À��&¤O¤�À6�OÀ�Ó#â ¸ �F»�»@ÀèÙr�F�Ê�4�����	�����4 ��J�O©Æ¾8¾O�4 ¥§TÈÅ�� �®O ¥§� �������©Æ¾O ���®O ��O®O �§ Û  ¥�	�Æ�#�¢®¢�¦ ����®O �§�����©Æ¾
�#�¢��¤O�4�®O ��O®O ¥�Aº& @�¦ª@È3 �§�¬ ¹ Ù<��§��O¬����O§¥À
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[(Me3Sn)Cu(CN)2 · 1

2
(bpy)].

ÿ újúÂì�ë6ì��*)+��,-�.��/0�.����	���������1 ����2%&����'�	��� �����(
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x��.u���« q[Ã ¯ ¦ ®Q���G�NÄ"w�uB�
w�u�yzu�xÆÅ�u����" ¡»w
� x���v��Q���
u�x
Ç�u�v�u�w
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�·��xÊ«l�Pv�� ° ��x*®@u�w
x�u�xÁ¶�©¸¶�©>¶�©¸Ç5w
x�����x�yz{�¤@w�x���u��j���zx qzq^rz¦
�=u�{�w�|#~}|F�DtHw�u-�-���K¤�u�w�|���x�yL��u�v5Ç�w
x�����x�yz{>¤@w
x��.u��=��u�yzv���x���u�|�{�w
 ¡Qw
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x"�`�� ¡���w
x�����x�yg¶N.¬·©>¶Nz�¡��.|-u�w�x�uLÍJ��x�yzu
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[(Me3Sn)2Cu2(CN)4 · (dpeH)].

�2|#���Qu Ç�w�x�����x�yz{��
��x�yzu�Ö ° ��× �2|#���Qu ¹»w
x���u��&Ö ¦ ×
¶�� q ©>¶ q q ¯�²��Ð²*« s ® ¶�� q ©¸¶ q ©>¶�� r  r � s ¬�« qFÃ ®
¶�� q ©>¶ s q ¯ q �¼¯�« s ® ¶�� q ©¸¶�².©>¶�� r  r �´³z³�« qFÃ ®
¶�� q ©>¶�² r ²�¬�� r « s ® ¶ q ©>¶�� q ©>¶�² qFÃ "� r ³�« q[r ®
¶�� r ©>¶ q r ²�¬�� q « s ® ¶ s ©>¶�� q ©¸¨-¬ q�q[s � r�Ã « q[r ®¶�� r ©>¶ r q ¯ r �Ð²*« s ® ¶ q ©>¶�� r ©>¶�² qFÃ "� ¥ ²*« q[r ®
¶�� r ©>¶�² q ¯ r � ¥ « s ® ¶ q ©>¶�� r ©¸¨H ¥z¥ �¼¯ s « qFÃ ®¶ q ©ª¨ q q�q ²�� q «`²�® ¶ r ©>¶�� r ©¸¨H q�q[s � Ã ¬�« q[r ®
¶ r ©ª¨ r q�q ³"�´³�«`²�® ¶ r ©>¶�� r ©>¶�² q[r ²��´ s « qFs ®¨ q ©>Ä"x q r.s�r �Ð²*« s ® ¶N�¬·©¸¶Nz^©>¶N ¥ qzqzq �¼¯�« s ®
¨ r ©>Ä"x r r.s ¬�� q « s ® ¶N s ©¸¶N�¬·©>¶N� qzqzq �¼¬�« s ®¶�� q ©¸¨-¬ r.Ã ³"� q « s ® ¶�� q ©¸¶�².©¸¨:² qzq ¯��¼¯�« s ®
¶�� r ©¸¨H r.Ã ³"� q « s ® ¶�� r ©¸¶�².©¸¨:² q ¬�"� s « s ®
¶N�¬·©>¶N� q ³ q � ¥ «±³z® ¶�� q ©¸¶ q ©¸¨ q q ¬�³"� Ã « s ®

¶�� r ©¸¶ q ©¸¨ q q^rzr � q « s ®
¨-¬ · · · ¨É ¯ r ¬"� r ¨ q ©>ÄDx q ©¸¨ s q �¬�� s ¯�« q�q ®
¶�� q · · · ¶�� r r ¬ s �¼² ¨ r ©>ÄDx r ©¸¨:² q z³"� r�Ã « q�q ®

¶ q ©ª¨ q ©¸Ä"x q q  r � q « s ®
¶ r ©ª¨ r ©¸Ä"x r q ²�"�¼¬�« s ®
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«�¬ ¦��t�	�E�k���®�¯�°�¯�±!² ³!´�µ#±�²%¶�·!¸�¹*º+² »¼¯�°�½!²%¹ ¯�°
[(Me3Sn)2Cu2(CN)4 · (dpeH)]

´�°�¾
[(Me3Sn)2Cu2(CN)4 · (dpe)]. ¿ ¯�²ÁÀ7º+Â!Ã=°A´�Ã;Ã=²%Ä9¯�²?Ä9´2°�±@±�²?¸aºB³!´�µCÀ.Å�Å�¯�¹*Æ
¾�´�°�±�Ç�ÈIÉ�É}´�°�¾ÊÀ.Å2Å�¯�¹�¾�´�°�±¥Ç�ÈIÉ!Ë�¸�²%Ä#Ì!Â�Ä?È ¿ ¯�²�Ã;¯�º # ±!²?½!²%°�°�Í%²?¯�Î0¸2°�²%º9²?°ÏÀ7º9Â�Ã=²
µ9¯�°2¾�µ/Ð
Ã;Ã;²%º+Ä#¯�²OÌ�²?Ä/¶7³P°�¾2ºgÈ

[(Me3Sn)2Cu2(CN)4 · (dpeH)] [(Me3Sn)2Cu2(CN)4 · (dpe)]

À7º9Â�Ã;² »¼¯�°�½!²%¹SÑbÒ{Ó À7º9Â�Ã=² »¼¯�°�½!²%¹�ÑIÒÔÓ
Õ ´^�%Æ Õ �%Æ Õ ´k� Ö��
×bØ�Ù\Ú/�gÛaÜ Õ ´��%Æ Õ �%Æ Õ ´\� Ö!Ø2×_ÇAÉ�Úl����Ü
Õ ´^�%Æ Õ ÇPÆ Õ ´k� Ö��
×IÉ�É�Ú/�gÛaÜ Õ ´��%Æ Õ ÇPÆ Õ ´\� Ö��
×bËaÉ�Úl�ÛaÜ
Õ �%Æ Õ ´��%Æ Õ Ç �ÛaÖ
×I��É�Úl����Ü Õ �%Æ Õ ´��OÆ Õ Ç �Û�Ù2×IÉ!Ø\Úl����Ü
Õ Ø # Æ Õ ´^�%ÆlÝ.Ö ���Ø2×I�!Û\Úl����Ü Õ ØnÆ Õ ´��%ÆlÝQÙ ���gÇ�×b��Ù\Úl����Ü
Õ �%Æ Õ ´k��Æ Õ Ç �ÛaÖ
×b�!ÇkÚl����Ü Õ �%Æ Õ ´k�Æ Õ Ç �ÛaÖ
×bÛ�Ù\Úl����Ü
Õ �%Æ Õ ´k��ÆeÝ.Ù ���2×bË�Ø\Ú/�gÛaÜ Õ �%Æ Õ ´k��ÆlÝ.Ö �aÖ
×bÙaÖ�Úl����Ü
Õ ��Æ Õ ´k��ÆeÝ.Ù ���Ø2×bÛ�Ù\Úl����Ü Õ ��Æ Õ ´k��ÆlÝ.Ö ���Ù2×*�Û\Úl����Ü
Õ ��Æ Õ ´k��Æ Õ Ç ���PÇ�×IÖ!Ø\Úl�ØaÜ Õ ��Æ Õ ´k�Æ Õ Ç ���!Ø2×IÉ!Ø\Úl�ØaÜ
Õ ´��OÆ Õ ÇPÆeÝQÇ ���Ë2×bË\Ú�ØaÜ Õ ´��OÆ Õ ÇPÆeÝQÇ # ����Ö
×bË\Ú�ØaÜ
Õ ´k�Æ Õ ÇPÆeÝQÇ �ÙaÖ
×bØ\Ú�ØaÜ Õ ´k�Æ Õ ÇPÆeÝQÇ # �Ù��2×I��Ú�ØaÜ
Õ ´��OÆ Õ �%ÆeÝf� �ÙaÉ
×bÛ\Ú�ØaÜ Õ ´��%Æ Õ �%ÆlÝ�� ��Ö!Û2×_ÇkÚ�ØaÜ
Õ ´k�Æ Õ �%ÆeÝf� �����
×*�AÚ�ØaÜ Õ ´k��Æ Õ �%ÆlÝ�� ����É
×bÙ\Ú�ØaÜ
Ýf�%ÆlÞ
°��%ÆeÝ.Ø ��Ö!Ù2×bØ�Ë\Úl����Ü Ýf�%ÆlÞ
°��%ÆeÝ.Ø ��ÖPÇ�×bÛ2�AÚl����Ü
Ý.��Æ/Þ
°\��ÆlÝ�Ç # ��Ö�É
×I�!Û\Úl����Ü Ýh��ÆlÞ
°k��ÆeÝQÇ ��Ö!Ù2×IÉ���Úl����Ü
Õ �%ÆlÝ��%Æ/Þ
°^� ��Ö��
×*�AÚ�ØaÜ Õ �OÆlÝf�OÆ/Þ
°�� �Ù��2×*�AÚ�ØaÜ
Õ ��ÆlÝ.��Æ/Þ
°\� �gÇAÖ
×bÙ\Ú�ØaÜ Õ �ÆlÝh�Æ/Þ
°k� �Ù�Ù2×b�\Ú�ØaÜ

ß�à%á ßEâ!á
ã ¦�¦��t�	��äkå��À.°�µ#¯�Î0¸aº�¾�²?Äxæ�²%Ä9±�¹�²?¯�Î0¸2µ#Ì�²%Ä9Å�¯�°�¾�´�°2±

[Cu2(CN)2(dpe).Ú�³aÜ7çS¹�¯�Î0½}³!´2è�¾�¯�²�Þ<Î0¸�¯�Î0¸aº+²%°s¾�²%Ä�ÝQ²%º9Í%¶S²?Ä#½!²!È
Ú�ÅkÜxé�³!½AÄ9Â�ÍOÐ
Î%¹�´�µ�Å�²?µ#º9²?¸�²%°�¾ê³!´2µ��PÇ=À7º9Â�Ã;²?°�´�°�¾�Ì<¯�²?Ä�ë�³!´2º9²?°�È
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«�¬� ®=¯?°9±*²�³�²p´¶µP·)²p¸=³¶¹�º�»;¼=²u½�²p´¶¾�¹�¿tÀ�Át¿=ÂP²q¿
Ã�Ä�Å2Æ[Ç-È2Ã�É�Ê�Ë!Ã.Ç�Ì�Í Î�Ä − Î ≡ Ï Ç�Å2ÐgÇ�Ì5Ã�Ç-Å2Ã	Ä�Ê�ËvË�Ì�ÇhÇ�Å2Ñ:É�Í5Ã�Ç�Ê!Ç�ÊÓÒ «�«hÔ Ç�Å.Æ!Ì�Ê�Ë�Ä!Ê�Õ�Ç�ÊvÊ:É�Ö4Ñ�Ë�Ç�×
Ø Ã�Å2Ä�Ù�Ã�Ä�Å2×	Ú;Ã�Ì?ÛhÜ:Ý Á

2 Þ µ2 ß Ý6à�á 2 â�ß.ã�ä Á�³�² Ë�Ä�Å2Ö4Ñ�È.Ä�Ö4Ñ�Ã�å�æ0Ì�ÇdÖ4Ñ:É�Å.É�Ù�Ã�Ç�Å2Ì�È�Ã�Ì�È2Ö4Ñ�Ç�Ê]ç=è�Ê�Õ�Ç�ÊjÄ!Ê�Ëé Ì�Ê�Ù;Ç�ÍêÌ�Ê�Ê!Ç�Å.Ñ�É�Í�ÆëË�Ç�È Ø Ã�Å.Ä!ÙpÃ.Ä�Å.×aÚ�Ã.Ì?ÛqÈ�Ë!Ç�Å Ô Ç-Å.Õ�Í?Ç�Ì�Ö4Ñ!È2Û�Ç-Å.Æ�Ì?Ê�Ë�Ä�Ê!Õ�Ç�ÊyÈ2Ì�Ê�ËoÌ?Ê9ì�É�ÆPÇ�Í�Í?Ç	í!å¨ípî
É�Ä!ïkÕ�ÇRïkð�Ñ�Å�Ã^å

ñ ä ¾ê¯{®=¯ò®[ó�ô�õ Æ�È�Ã4è�Ê�Ë!Ç�Ä�Ê!Ë é Ì?Ê�Ù�Ç-Í�Ì�Ê
µ öR÷ Î ÏIøùö Û�Ç-Å.Æ�Å2ð�Ö4Ù�Ã�Ç-Ê#údÉ�Ä!Ã�Ç-Êrå

Ô Ç-Å.Æ�Ì?Ê�Ë�Ä�Ê�Õ�Ç�Ê�û Î�Ä · · · Î�Ä Î�Ä ö Î Î�Ä ö\ö\ö Î Î�Ä ö Î ö�Ï ∑

α, β, γü�ý ×aþ üÿý ×iþ ü�ý ×aþ ü�� þ ü�� þ
Î�Ä ö � ÇRÃ4É�Í?Í [79] Ò�î�î ö ö ö ö

[(CuCN)2(tetmen)] [76] Ò ¬����� «��
	���� Ò « î �?« « î�î �� ¬ Ò ���	�¬
Ò ¬����� Ò !«
��	 Ò «�	�� í « î�î ��

CuCN · NH3
[69] Ò;í «���� Ò 
���¨ Ò « Ò ��� « í 	����

[Cu2(CN)2(bpy)] [63, 77] Ò;í �� í «���¬���	 Ò ¬�	��~¬ «�	�¬�� í ∗ ¬ í 	�� î
[Cu2(CN)2(dpe)] [63] Ò;í ��� «�� í ��	 Ò�Ò �� í «�	!«
� î ∗ ¬ í 	��¨ í
[(CuCN)(phpip)] [76] Ò�î ¬�� í Ò !«
�¨¬ Ò ¬ í ��� «�	����� ö
[Cu5(CN)6(dmf)4]

[71] Ò�î�î ��� «������ Ò ∗ Ò ¬ Ò ��	 ∗ «�	��� í ∗ ö
[Cu2(CN)2(mpyr)] [77] Ò�î 	��� «��!«
� í Ò�îCí ��� ö ö

[Cu2(CN)2(2, 6− dmp)] [63] Ò�î 	���� «�����¨¬ Ò;í ¬�� í ∗ «�� Ò �¨ ¬ í ���5«
[Cu2(CN)2(etpyr)] [63] Ò�î ���� «�����¨

∗ Ò;ípî �~ ∗ «��f«
� í ∗ ¬ í ���� Ò
[(CuCN)2(pip)] [76] Ò�î ��?« Ò !«
�5« Ò�Ò�Ò �?« « î «
� Ò ¬ í «
���
�

[(Me3Sn)Cu(CN)2 · 1
2
(bpy)] [19] Ò 	 Ò � í «���¬���	 Ò ¬
��� í «�	�����

∗
¬ í�í ��� í

[(Me3Sn)2Cu2(CN)4 · (dpeH)]
Ò 	�¬�� í «�� í � í ÒCí 	�� Ò «�	 î �¨ ¬ î ��¨!«
Ò 	�¬�� í «�� Ò �� Ò;í 	��?« «�	����¨¬ ö

[Cu2(CN)2(2, 5− dmp)] [63] Ò 	 í ��	 «����� î Ò�î�Ò ��	 «���¬��� ö
[CuCN]3 · H2O

[70] Ò 	�¬���	 «���¬��5« Ò;í «
�� « î ���� ö
[(CuCN)2(butda)] [76] Ò 	���� Ò «�
���¨ Ò�î ���?« «�� í � î ö

[(Me3Sn)2Cu2(CN)4 · (dpe)]
Ò � î �� «�� Ò � Ò Ò 	!«
��� «����� í
Ò � î �� «�� Ò ��� Ò�î ����� «�	
�� Ò ¬ î�Ò ��� Ò

��������������� �"! �"! �"#�! �$# %'&�(*),+�-/.0(1)32�4�5�(1)32�4�5�(*687�9�-:.;9�6<!>=�?�=A@B=C�D�E%GFH2�(�6�4�5�I�9�IJ(�+3-:K*9�6<!DL���MN�D�"! �O%GPQ9R%
.0(1)32�4�5�SBT:+3.U-/.09�7�!VL��W=C�XPY9�%G.;(*),2�4�5�I�4�+�-/K*9�6<!V=�@Z=[�VFH9�I�(*+�-/K�9�6�!V\�=�]H�_^8! ^8# %G`C9�I�4�+39�7�9�6�!XL�=[��a_�X),+�-/68bc%�d:!feg%
`C9�b�hZ^/%GI�4�+39�7�4�5ji'(*)3-:6<!k\�l���L�m��ndN! ^:%G`Co�)�-/687�9�-:.;9�6<!p���*=�]�q��"rH),2�4�5�I�4�+3-:K*9�6<!"�W=�]�q��$st(*),2�4�5�I�4�+�-/K*9�6uo�687vL�=����
)3+3-:68bw%�d:!feg%'`C9�b�hB^:%xI�4�+39�7�4�5ji'(*),2�(�6

∗
PQ-/),(�6zyEo�+�7�(*6{.;9�)Est(*+�|1o�+34}d:~�dY(*+3.09R),),(�5R)ghA����P��E(*SB(*+3(*6�Kk�������O�k��r��;!8���E�p���,�Q!�Pk�����Q���p!����E�Y%

�k�E�"!J���E�kPYr���o�687��Y�Qs����O�ci
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±A·�¹�³�±ê²�¶x³z¬}µ�»¸³�¶xÏÐ½<A±�¯_½A¶x±Îº��°"¹�³N¹g°�Ë�³�²�°�¶x·�ÏÐ½A³�±ÆÊ{Ã�Ã
°�²�¶x±�Ë8É
¹�¶xÃ
±Ä¶xÂëË�¿x¿�¯
³�ÂÎ³�¶�±A³�±ÄË�A·�¯
³�Ì�°gè�¯�¹�³�°0·�³�¶�±êÂ_×A·�·�¹g³JÑ�ä}¶�³{Å
Ã�±¤²A³�±¤¬{±A½�è�±A¯�³�°�±¤²�³�°0³N°�·�¹�³�±æ¼U½A³N·�³
Å�³�°�¹�°�³:¹g³�±�³Ä¬nìÄ±�¶�¹Ðè8¹t²A³�°VÇ;�É�¬0¹gÃ
ÂÎ³Wº��³�¶x±AË�±A²A³N°tÁJËJ±A±�²AA°�ÏÐ½í²A¶x³î¯
³N®wA±�²A³�±A³N±íï$³N°�½�è�¿Z¹g±A¶�·�·�³
±A¶�ÏÐ½�¹{µ�³�·*¹ÐèJ¹�¶x¯�¹;»;³N°�²A³N±�Ñ



ð�ñ�ò óOô�õuö�÷�ø�÷<ù�ú�ûc÷<üOø�ý,þ�ÿ��O÷��V÷<ù��Qý��	��
	���÷��
��������� ��������������� �"!#��$&%�'(�)%�$
óOôxõ�ô�õ�ô�* +-,.
(/0,.132 · /4�Qü���265
798-:�;�<>=@?A=4<B?A<B=DC&<>=DC"=E8F?4?A<B:.G ?A=EH"I ?EH&=EJLK�?E?EH&:&JMC&<B=ON(H�P�;�<>=4Q&8-:"C&H&:&JL<B:SR4?A<BT-TU?VCWKXR

[Cu(CN) · (bpd)]CWKX=BY�798F:&<[Z(\XRER4=E8FJL<�]D^LREH":&J`_LaX:cb
3 d N(He�Ngf�h 4 i Z�H&=4C&<kj>Hl<>8-:"<>=nmo8-REp6q H&:"JrKXH&Rts	=E8Fu[<v?Aq#w�TUP

j>8F:&:x8-:zyMp><v?AaL:"8F?A=48-TtH":&CxC&<>u C"H&=Ep6q{7�=4q&8F?Ej><B:|8F:xyMp><B?EaL:&8U?A=E8FT.JL<BT-^LR@?A<B:{}(8FR@P0e�~�P�� w�=48-C"w�T�h�P
ðL� ~�P�C&8U_�8-:#w�T-Q�<>:&jBaLT�JX<>JL<BQ�<B:VYDy�H&RSC&<B=SI�T-KX=E<B: � JL<BT-Q�<>:�]D^LREH":&J�Q"8-T-C"<B?A<B:3RE8Fp6q�:WK�p6q ð�� s�KXJL<B:
C&H&:&I�<>TFQ&=AKXH":&<�bS=48-R@?6KXTFT-<XY)��8F<�K�R4w�u[u�<B?E=E8FREp6q&<�798-:&q"<>8F?g8-R4?�8F:�y�Q&Q&8FT-C&H":&J�~&Y���~nCWKX=EJX<>R4?E<>TFTF?�Y

� ���"ô�óOôF�Aó� y�R@w)u�u�<B?A=48-R4p6q&<t798-:"q&<>8U?�C&<B=�;�<>=4Q&8-:"C&H&:&J
[Cu(CN) · (bpd)],

G)p6q#Z�8F:&JLH&:&JXRE<>T�PT-8F�&REaL8FC&<�u�8F?M� ��� y�H"��<B:#?AqWKXTU?AR@ZgKXq"=EREp6q"<>8-:"T-8-p6q"IX<>8U?�Y
79R���\XT-TU?�KXH"� � CWKXR4RSKXH&p6q38-:�C&8-<BRE<B=�;�<>=4Q&8-:&C"H&:&J�Z�8F<.REp6q"aL:38-:rN(H

G
G�:W�O8OI�<>8F:�s�=48-u�<B?Eq w�TFj>8-:":

u[<Bq&=�8-:�C&<Bu :&<>H&<B:¡b�a)aL=4C&8-:&K�?A8FaL:&RE��aLTUw)u�<>=�<>:#?Aq&KXTF?E<>:�8-R4?>Y��8-<BR�8FR4?S<B8-:�f�KXp6q#?A<B8-T�C&<B=S_X<>=�P
Z(<B:&C&<v?A<>:¡��KX=ER@?A<BT-T-H":&JLREu�<B?Eq&a�C&< � CWK�q&8-<B=EQ�<>8�CWKXR�T-<B8-p6q#?S¢W£&p6q#?A8FJL<�s�=48-u�<B?Aq#w�T-jB8-:&:"p6q&T-aL=48-Cr8-:
C&<>u¤:&8-p6q#?�KXQ&JL<BREp6q&TFaLRER4<>:&<B:�;�<B=EREH"p6q&RAKXH)��QWKXH�q&<B=AKXH"REREH"Q&T-8Fu[8F<>=E<B:�I¥KX:&:VY
��KXR�N(H)P@¦§<B: ?E=AKXT-K�?AaXuz8-R4?�_L<B=Ej><B=E=@?�?A<v?A=AK�<>C&=48-REp6qnI�a)aX=EC&8F:&8-<B=4?�Y¥��<B=Me�f ≡ hEN¨P�N(H)P�f.e ≡ NMh�P�©ª8F:&IX<BT
Z(<B8-p6q#?ru�8F? ð ~ � � �X«#¬�:"a)p6qxZ(<BRE<B: ?ET-8Fp6q|R@?6\X=4IX<B=r_XaLu 8FC&<�KXTF<>:s	<B?E=AKX<BC&<>=@Z�8-:&I�<>T�KXQ|KXTFR�C&<>=
e�}gK�RE<�h@f�P�N(H)P�f.e�}gKXR4<�h�P�©ª8-:"IX<>T�u�8F?¯®X~ � « ò ¬�Y�y�H&p6q�C&8F<�£&Q"=E8-JX<>:�N(H�P�©ª8-:"IX<>T�<>:#?AR4�&=E<Bp6q&<>:o:&8Fp6q ?
C&<>:o°�C&<>KXTFZ�8F:&IX<BT-:le�_�JLT±YWs�KXQVY²~&Y³~ ´Lh0YW��K�C&8-<BRE<Sy�Q#Z¯<>8-p6q H&:"J�:&8-p6q#?�H&:&JL<vZ(^Xq&:&T-8Fp6q`8FR4? � R48-:&Co8-:
sOK�Q�<BT-T-<(~&Yµ~L��Z(<B8F?A<B=E<M_L<B=EJLTF<>8Fp6q�Q&KX=E<��²KXTF?EQ&T¶K¥?E?4P±;�<>=4Q&8-:&C"H&:&JL<B:tH&:&C�C&<>=4<>:�©ª8-:&I�<>TWCWK�=EJL<BR4?A<BT-TU?�Y
��8-<[b�=E8FR4?6K�T-T-R@?A=4H&I#?AH&=�_XaL:

[Cu(CN) · (bpd)]
8FR4?.KXH&R�jBZ¯<>8gb�<v?E?A<B:·KXH"��JX<>QWKXH)?�Y�7�8F:&<�CWK�_LaL:

Z�8-=4C[C&H"=Ep6q�C"8-<�;�<>=EQ"=E£&p6I H&:&J.C&<>=(N(H)P�yg?EaLu�<�£"Q�<B=¯C&8F<�<>8-:"JL<>R4<B?Ajv?A<�}gKXRE<.e�Q"��C²h9JL<BQ&8-TFC&<B? � C&8-<
KX:&C&<B=E<[C&H&=Ep6ql<>8-:"<[CWK�j>H¡aL=@?Aq&aXJLaL:WKXT�R@?A<>q"<>:&C&<[;�<>=EQ"=E£&p6I H&:&J3C"<>=nN(H�P�yg?AaXu[<�£&Q�<>=nN¯wLKX:&a�P
¸ =4H&�&��<>:VY(}(<>u�<>=4IX<B:&R4Z¯<>=@?�8FR4?�Q�<>8�Q&��C � CWKXR4R�KXT-TF<�C"=E<>8�¹�8F:&JL<`?E=EaX?Ej`C&<B=�798-:"��KXp6q Q&8F:&C&H&:"J
e�H&:"C3C&<>:rCWKXu�8F?�JL<BJL<>Q�<>:&<B:��²=4<>8Fq&<>8U?AREJX=AKXC&<B:²h���K�R4?�8F:3<>8-:"<>=�79Q�<>:&<nTF8-<>JX<>:ce�s�aL=4RE8FaL:�H&uºp�K"Y



»¼F½l¾�¿#À�¿ Á�Â�Ã�¿ ÄÀ�Å�Æ�Ç�È¿�É�¿�Á�Ê�Å�Ë	Ì	Í�ËÎ²¿)Ë Ï�ÐLÐ

Ñ(Ò Ê¯¼�»¼�»�ÓVÔVÕ�Ö&×4ØLÙBÚ(ÛXÜ&ÝUÞAÙ�ßªà-á"âXÙ>ÝVãXÙ>ä4ØLÝ-ÙBà-å6Ü æWçXä4Ù>ä�è²çXÝFÞEæ&Ý¶ç�Þ4Þ4é±ê�Ù>äEæ"à-á&ë&Ö"á&ØLÙ>á§ì

ê�Ù>ä4æ&à-á"ë&Ö&á&Ø í�îgçX×EÙ�ï4ðMé@ñ(Ö)é�ðtí�î(çX×EÙ�ï í�ð ≡ ïEñ¨é�ñ(Ö)é�ð.í ≡ ñMï òDàFÞEÙ>äEç�ÞAÖ&ä
ßªà-á&â�Ù>Ý�óµô�õ ßªà-á"âXÙ>Ý¨óµô�õ

ñ(Ö²ñgð · ð 2 ö 4 ÷Lø"ùµø Ï�ú ø"ù�÷ [80]

[(Et3Sn)Cu(CN)2 · (bpy)] øLû"ù Ï Ï�Ð"Ï ù�ü [3]

[(Me3Sn)Cu(CN)2 · (pym)] øL÷"ù Ð#ú Ï�ú ø"ùµ÷ [3]

[Cu(CN) · (bpd)] øXý"ù�÷ Ð Ï ý þ)ù�þXø ë"à-Ù>×4ÙSÕ�äEæ�Ù>àUÞ
Ï�úXô�ÿ���äEàFë���ÝUé��>Ö·ÿ9Ü&ÙBá��)ÝFäEàFá&Ø`Ö&á"ë¡å�ç"ìDé6Ï�úLôMÿ�Ü"Ù>á���ÝUé��BÖ·ÿ9ä���à-ë��)ÝFäEàFá&Ø ïvìî¯ÙBÞAäEçXå6Ü#ÞAÙvÞ
	[çXál×4à-å6Ü
� ÙBë�)å6ÜrëWç�×���ç�Ý��XÞ4ÞAÙ>á�	���ë&Ù>ÝFÝë&à-ÙB×EÙ>×��	Ù>àFÝ-×�ë"Ù>ä���ÞEäEÖ&â#ÞEÖ&ä ù ×���à-×4Þ�â�Ý-çXä ù ëWçX×4×�ë&Ù>ä��	ä��L×4à��Lá"×4Ú�à-á�éâ�Ù>Ý�æ�ÙBàgë&ÙBá ØLÙBØLÙ>æ�Ù>á"Ù>á î¯à-á&ë&Ö"á&ØLÙ>á á&àFå6Ü Þnã�àFÙ>ÝMØLä����LÙ>ä�ç�Ý-×tÙBæ�ÙBá ë&àFÙ>×EÙrÏ�úXô�×EÙBà-á â�ç�á&á í�ã�ØLÝ±ì
Õ�æ&æVì ý ì�� þ ï ù ëWçn×EàFå6Ü�×��Lá&×@Þ�ë&à-Ù���à-á&ØXÙ�ë&Ö&ä4å6Ü�ë&àFÙ��§à-å6â���ç�å6â#é���ÞAä4Ö&â#ÞAÖ&ä �&æ�Ù>ä4×Eå6Ü&á"Ù>à-ë"Ù>á�Ú �"äEë&ÙBáVì
ö à-Ù>ä4ë&Ö&ä4å6Ü�ÙBäEâ Ý¶ÛXä@Þ�×EàFå6Ü`çXÖ"å6Ü ù Úgç�äEÖ	 ë&àFÙSîgçX×4Ù>á � ÙBÚ¯Ù>à-ÝF×�çXæ#Ú(ÙBå6Ü&×EÙBÝ-á&ë�ë"à-Ù�ñ(Ö)é�ÕgÞ!��	�ÙSçXá&áWÛ�é
Ü&ÙBäEá&ë"�Lä@ÞAÜ�XØ��LáWçXÝ¨ãLÙBäEæ&àFá&ë&Ù>á§ì$#�à-ÙB×nà-×4Þ
�>Ö	 î(Ù>àF×�%&àFÙ>Ý(àFá·ë&Ù>ätãXÙ>ä4ØLÝ-ÙBà-å6Ü æWçXä4Ù>á&��ÞAä4Ö&â#ÞAÖ&änë"Ù>×
óFí('�Þ

3

��á²ïEñ(Öí�ñgð�ï
2 ·

í�æ�%��"ï�õ [3] á&à-å6Ü#Þ¨ë&Ù>ä¨è²çXÝFÝ*)¥ë�Lä4Þ¨ÝFà-Ù>ØXÙ>ánë&àFÙ�ñ(Ö)é�ãXÙ>äEæ"ä��&å6â�Ù>á&ë&ÙBáoîgçX×EÙBá�ÙBà-á&ÙBä
�)å6Ü"à-å6Ü#Þ�à-á+��à-å6Ü#ÞAÖ&á"Økë&Ù>ä

a
é�ÕMå6Ü&×4Ùtë&ÙBä,'9Ý-Ù-	[ÙBá ÞAçXä��BÙ>ÝFÝ-ÙSà�	.	[ÙBä�à-áoë&Ù>ä�ØLÝ-ÙBà-å6Ü&ÙBá�Õ�Ö&×4äEàFå6Ü ÞEÖ&á&Ø

%Wç�äAçXÝFÝ-Ù>Ý/�>Ö&ÙBà-áWç�á&ë&Ù>ä�í�ã)ØXÝ±ì&Õ�æ&æVì ý ì�� ÷ í�ç#ïEï0ì

0 Ê	Ê¯¼O»	¼FÓ21VÔ§Õ�Ö&×E×4å6Ü&á&àFÞ4Þ�ç�Ö&×
[Cu(CN) · (bpd)]

çXÝ-× �SçXÝ3�XÞEÞEÙ>á	.��ë&Ù>ÝFÝ-ëWçXä4×4ÞEÙ>Ý-ÝFÖ&á&Ø&ì
#�Ö"äEå6Ü¡ë&ÙBá¡ð�Ð¥é@ñ(Ö)é�ð�ú�é±ßªà-á&â�Ù>Ý9ÙBäEØLàFæ"Þ�×Eà-å6Ü�ë&à-Ù�æ�Ù>äEÙBàFÞE×�ÙBä4Ú(ÛXÜ&á#ÞAÙ4�§à-å6â���ç�å6â#é5��ÙBÞEÞEÙ ù ë&à-Ù�çXÖ�6¶é
ØLä4Ö&á&ë�ë"Ù>ä�ê�ÙBäEâ á��%�6�Ö&á"Økë&Ù>ä�ñ(Ö)é�ÕgÞ���	�Ù.ë&Ö&ä4å6Ü�ë&àFÙtñ7�LçXá��é�8Sä4Ö%%�Ù>á9�BÖ&ä�è²çXÝUÞAæ&Ý-ç�ÞEÞE×4ÞAä4Ö&â#ÞAÖ&ä
àFá:��àFå6Ü#ÞAÖ&á&Ø·ë"Ù>ä

b
é�ÕMå6Ü&×4Ùrë&Ù>ä;'9ÝFÙ<	�Ù>á#Þ6çXä��>ÙBÝ-Ý-Ù`çXÖ&×4ØLÙ>æ&àFÝ-ë&ÙvÞkÚ�à-ä4ëxí�ã�ØLÝ�ì(Õ�æ&æVì ý ì=���Lïvì>#�à-Ù>×4Ù�)å6Ü"à-å6Ü#ÞAÙBáªÚ�àFÙ>ë&ÙBäEÜ�XÝ-Ù>á ×Eà-å6Ü àFá?��à-å6Ü#ÞAÖ"á&Ø·ë&Ù>ä

a
é�ÕMå6Ü&×4Ù3à-á ÙBà-á&Ù-	 ÛA@ Ö&à-ë&àF×4ÞAçXá#ÞAÙ>á Õ�æ&×4ÞAçXá&ë

ãA�Lá·ë"BC�LÐ û %�	�ìED�áF��à-å6Ü#ÞAÖ&á"Ø3ë&Ù>ä
c
é�ÕMå6Ü&×EÙ�×4à-á&ë¡ë"à-Ù�ÙBà-á�BÙ>ÝFá&Ù>á"��å6Ü&à-å6Ü#ÞAÙBá"�>Ö&ÙBà-áWçXá"ë&Ù>ätàFá

�vÚ(ÙBà�Ö&á#ÞAÙBäE×Eå6Ü"à-Ù>ë"Ý-à-å6Ü"Ù>áªÕ�æ&×@Þ6ÛXá"ë&Ù>á çXÝUÞAÙ>ä4á&à-ÙBäEÙBá&ë ãXÙ>äE×4å6Ü�Læ�Ù>áVì #�à-Ù>×�Ù>äEâ�Ù>á&á#ÞG	[çXá çXá ë"Ù>á



HJIAK LNM3OQP+R�SJR�TVUXWYR�ZNSV[(\<]_^NR;`aR�TVbc[(dEecfEdNgXRhd

ij�k!l-m�n�oqp�r�l<s�t�r�oqp�l<jvu�w�n�kqx_jsl<jvs�l<mzy{i�|}u>k!~��.lz��l<m�n�oqpr3l<sl-jl<m-��n�i���-l<n�n�r3�Al<m���oqpr3oqp�k�l<j��.r3k
l���� K�� � H�� ��ijs��$� �A�_K ��� � �����h��t(�u�ww�� K �=� ��� �

� bcb�M�LNM3�2�����2� t3k�wt � k�k!n k!m�i���k�im{�A~�j [Cu(CN) · (bpd)].

� bcb�M�LNM3�/¡/� u�wn k � j�s+sl-m¢y{i�|5u>k�~���l��¤£ r�n�oqp�l<j¥wXl<j � oqp�w � m�k�l<j �X� t3k!w�t � k�k!n�oqp�r�oqp�k!l-j��
¦ l<m���oqp�r�oqp�k � w�n�k � js§r3j [Cu(CN) · (bpd)] w/l¤k!m!x_�Ak¨s?�©� I�ª«� �¬i�js&r3n�k¨s � ��rk
sl-i�k!t3r�oqp
��l<m�r�j�Al<m � t�nGr�j [(Et3Sn)Cu(CN)2 · (bpy)] [3] �.r3kGs

a
� �AªAª&� �G�®r�j¯£{l-t�oqpl-� sr3l�°Em�r3l¤|

k!p�±ht��-r�jj�Am�i �� l<j � t3n²u¢wn�k � jsn�p � tk!l<m²��ij��r3l<m�l<j��´³5j [(Me3Sn)Cu(CN)2 · (pym)] [3] wXl-k�m!xA�Ak



µN¶3·Q¸+¹�ºJ¹�»V¼X½Y¹�¾NºV¿YÀÂÁ_ÃN¹;Ä�¹h»VÅc¿(ÆEÇEÈcÆNÉ2¹�Æ ÊÂË�Ì

ÍÎ-ÏGÐ�ÑqÒÓ3ÑqÒ�Ô!ÕAÖ× ÔqÕAØÍÙÍ
b ÚÜÛ Ì_ÝßÞà á Ø�Í¯â3Ó�Î-ãAÔ4ä¤å Ó�×�ÑqÒ�Î<ØæÍ�Î<ØçÖ/Î-Ó�ÍÎ-ØçÎ<Ï�× Ô!Î-Ø¯è�Î<Ï Ô!Î<Ø�é ê$Ó3Ø

ë Î-Ó�× Þ Ó�Î-â.ì�íÏ�Î<Ó3ØÎ<ØîÎðïhÔ!Ï�Î à ñ�á Ï�ä<Î<ØòÐ�ÑqÒ�Ó�ÑqÒ�ÔqÕAÖ�×�ÔqÕ_ØÍ©óYÍ
c Ú ô Ë�Ý¯Þàöõ ä<Î-Ó�ãAÔ�ÍÓ3Î&÷$Î<Ï�ÖÓ�ØhøÍ á Øãúù=û á

2

ó(û>ü õ
2 ·

ó�Í à.Þ Ó Þ2õ5ý [76] ó�Í à.Þ Ó Þ Ú Ê�þ ô ø�ÿ�Ó à Î¤Ô!Ò��hâ Þ Ó Þ Î-Ï!ÕAä-Ó�Ø õ é²ÿ�Ó�Îß÷$Î-Ï�ÖÓ3ØÍ á ØãAÎ<Ø
[(Et3Sn)Cu(CN)2 · (bpy)], [(Me3Sn)Cu(CN)2 · (pym)]

á Ø�Ívù=û á
2

ó(û>ü õ
2 ·

ó�Í à.Þ Ó Þ2õ5ý ×�Ó3ØÍ
Ó3Ø��¢ÖÖÓ3â�Í á Ø�ã ô é Û � Ø�Î á�� Ó3× á Õ_â�Ó�×�Ó�Î-Ï�Ô®ä á ×!Õ à.à Î<Øã�Î-×�Ô�Î<â�âÔÂé
� Ø	�cÕAÖXÎ<â�â3Î ô é ô 
 ×�Ó�Ø�Í;ä á Ï��²Ö/Î-Ï�×�Ó�ÑqÒ�Ô Î<Ó3ØÓ�ã�Î¢Õ á ×�ã�Î-å�AÒâÔ!Î��¢Ö×�Ô�AØÍÎ á ØÍ4èçÓ�Ø ñ Î<â�ÍÕAÏ�ã�Î-×�Ô�Î<â�âÔÂé

��� Å7¶�µN¶ µ���� ê Ó�ØÓ3ã�Î9Õ á ×�ã�Î¤å�AÒ�â3Ô!Î«èçÓ3Ø ñ Î-â á ØÍ ë Ó�Ø�Í á Øã�×�â�AØ�ã�Î<Ø:Ó3Ø
[Cu(CN) · (bpd)]. # �×�� à.à Î¤Ô!Ï�Ó3Î � Î<Ï�å{ÕAØÍ�Ô!Î<×��>Ô�� à é

�>Ô�� à Î �¢Ö×�Ô!ÕAØÍ�ù Þà¨ý �>Ô�� à Î èçÓ�Ø ñ Î<â$ù�� ý
û á�Ê ø�û Ê Ê ��� þ�Ý�Ì ó Ê Û õ û Ê ø û á�Ê ø�ü Ê Ê ô Ì�þ=Ì � ó 
 õû á�Ê ø�ü Ê Ê! ô þÊ ô ó Ê ô õ û Ê ø û á�Ê ø�ü Ë ÊJÝ � þ 
 ô ó Ì�õû á�Ê ø�ü#" "$" ô þ� "ó Ê " õ û Ê ø û á�Ê ø�ü#" ÊJÝ ô þ Û Ë ó Ì�õû á�Ê ø�ü Ë " Ê 
 þ " Û ó Ê " õ ü Ê ø û á�Ê ø�ü Ë  Û þ " ô ó Ì�õû Ê ø5ü Ê # Ê�ÊVÌ�þ ô ó%" õ ü Ê ø û á�Ê ø�ü�"  Û þÊ& ó Ì�õû 
 ø û � ÊJË ô þ ô ó%" õ ü Ë ø û á�Ê ø�ü�"  ô þ � Ë ó Ì�õ
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cedWfhgid1jlk%mNjndokQk'pqk%rUsNtWk%sNrvu1wyx
[(Et3Sn)Cu(CN)2

·(bpy)] z
cemYf {>j�|~}'t d1s&� �&|n�
��� {��q�&}'�N|~}'�WkU��x�|nx

[(Et3Sn)
Cu(CN)2 · (bpy)].

ce}.f�gidoj�kUmijndokQk%pQkUr%sNtWkUsir�uyw1x
[(Me3Sn)Cu(CN)2

·(pym)].

c8�if {>j�|~}'t d1s&� �&|n�
��� {��q�&}'�N|~}'�WkU��x�|nx

[(Me3Sn)
Cu(CN)2 · (pym)].

c���f�gid1jlk%mNj~d�kQk'pqk%rUsityk%sNr�u1wyx
[Cu2(CN)2(dmpip)].

c��'f {>j�|~}'t d1s&���&|��
�9� {����N}'�N|n}'�Wk%��x |nx
[Cu2 (CN)2(dmpip)].
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è�é à/ÒêÑEÒ�Ñ�ë�ì�í#î4ï�ð�ñyò�ó$ô4õeö�ñÎ÷�î7ø'í#ù4ï�ö�ó$ú4û¦ñ�ü8úýû4ñWúÿþ��$ï���ô4ñWúµû4ñ������$õ8ö.ù4õ	�iö.ö�ø�
���ô4ü��ô(ö.ñWú��$ñ���ï���ô4ü8ñ1ø
û4ñWú¦ñ����9ñ���ð�õ¤ñyü���ô4ï�ï�ö���î���ö�î���ñWú��

������� �"! #%$%!%& '($*),+.-0/1�2)3'($%) 4�56+�-0/1��7348) '($*)1'.48)	9:)�;<)1'($*)= � /1>?-@! #�A B CED = � /1>?-@! #�A B%CFD = � /1>?-@! #�A B CED
÷�î-÷HG · G 2 I 4 J æLK ø MNK JPO3QSR K�TVU R KXW

[(Et3Sn)Cu(CN)2 · (bpy)]
å�å&æLYVT[Z ç7å$å\T J å*KXZLZ�T^] O,Q_RS` ö 3 
7ú�TVU R G�÷�W

[(Me3Sn)Cu(CN)2 · (pym)]
ML]�çaT J Z$æLbVT[Z å*K J Y�T^Y O,Q_R þJñ 3 
7ú�TaU R G�÷�W

[Cu(CN) · (bpd)]
ZLK J ç�T J å*]LK�ç�T"] J Y\KVT JPO3Q_R KVTVU R KXW

[Cu2(CN)2(dmpip)]
MLb\b�T~ç ZLYLYVT[Z bL]�æVTeå O,Q_R ÷�î�TVU R ÷HGcW

5-07
[Cu(CN) · (bpd)]

56�N7
[Cu2(CN)2(dmpip)]

56d�7
[(Et3Sn)Cu(CN)2 · (bpy)]

56# 7
[(Me3Sn)Cu(CN)2 · (pym)]

e à`à/Ò�Ñ`Òf�g�ì>íÎîVhqù��$î�û4ñ��i���$õeö�ù4õ��Yö.ö.ï�ö���î���ö�î���ñWú
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~��o�/���t���x�����������������F�M�����K� [82] �"� �����^�������r���������+~����Z��� � � �r����� � �¢¡£�V�¤�/���t��¥	����¦��¢��� � ���
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�·�¤� � �I� � ��������� � ����¸��t� � ��������� � ���������9� � ����¬I§+�¢�¢�µ~q����� � �����t� �"� �������g�����¤� � °$���¢�����o�¹~��

Kα
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¯����¤����� � ���Uº λ »½¼ ®¿¾ j ¼ ¾ kqÀ*Á ¦;��� j�Â ¼qÃ � � °����¢�����ÅÄ¨� � ���t�Æ�KÇ(�È¯��g���·�����Z�^ÉM� Ê�¡£���t��«�Êr���¢�t�
� � ��¡£������°$±����·��¬
Ë � �µÌµ¦=�t��©���±�° � ����������¯�Í��������¤���Z�*���t�+��� � Êr���Z������²+� � ����� � ©�©;� �"� �����Î���r���¹ÏÐ�x�������¤�r���
�ÆÑÆÑÓÒ�Ô�ÕÖº��t�V�¤�����o�¤�t�È�¢�×�x� �r�����(¶�	��������������©����r�t� [83] Á ¸���� � �t��������¬IÄ¨�t�����Z�¢����Øx�¢���I���Z���¤���¢�Z���K¶
����� �"� �����^���Z���^� � �¤���g�r���¢��¡£���³§�¦�������©(�¤�¢�������r���������V� � �+� � ��¡£�ÙØx�¢�����r�¤«Ú���t�+�Z�V�¤�������¢�t��������¯(��°O�·¶
� �����ÙÒ��ÓÑ*�ÓÛ³Ò [84] � � ��¡£������°$±����·��¬x*�r����¡£� �"� �������Ü���¢�9¯��¤� � �V� � �����������Z�¢�����o���¤�t�¢�^���¢�����V�¤�t�
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ð ÒAäM�A�VåDæ6��ç��FæUèxé;ê$ë [85] º��x��������������©��r���t� Á ï

ð âÈñAòF�Añó�x�������¤�r���ô« � �µ²µ� � ����� � ©�©=�t�I¦=�t���¤�Z��� � ���

ð âÈ���x�������¤�����õ« � �+¯��¤� � �V� � ���¢´�� � ���

ð âÈ�g�x�������¤������« � �+¯��¤� � �V� � �·¸����·°$���Z����� � ���

ð âÈñó�x�������¤�����õ« � �+¯��¤� � �V� � ����¦�¦��Z�¢� � �������¢�µ¯(¡£� � �Z��� � ���������Z�¢�Z©������Z���

ð÷ö �I��æ6ø�� [83] �x�������¤������©��������È« � �ÆØx�����Z���¤� � ����¸����ùÄ¨�¢��� � ������� Ê�������� � ���ùÄ¨�¢��� � �����ú¶
� �Z�����t�

ðíû �Aò6üOýM� 2 èDþRê5ÿ [86] �x�������¤�r����©����r�t��« � ��¥*�Z� � ���Z�¢���¢��� � ���{���t�9¯���� � �V� � ���t��¬���Z�Ù¯��¢� � ¶
�¢�r�¤�Z��� ���t�q� � �Z¸��t�����¢�������������ó�t��°$���Z���¤� ���Z�g����� ~��(� � �Ú�� � �¤�r¡t�¤�Z���(¶úÏ¨��Í����¤��� [87] �����
�x�������¤�r����©����r�t�¤�t�

ð ÕU�Aò�� ýMòV�ãë(ê�ë [88] ¥*�¢� � ���Z�¢���Z��� � ������©��������¤�����
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¯(�AÏ¨� � ���Ú���Z�	ÏhÍV�r�������t�£�r�¢� �K�¤� Ã 3 " Ï¨�Aº Ï�# Á
6 $ ® Ã 4 " ÉA��º Ï�# Á

6 $ ®
Ã 4 " ~��Aº3Ï�# Á

8 $ � ��� K2[Pd(CN)4]
�������V�¤���&�rÊ �&% �¢¡£�ù¸����&���t� ÉD�Z�������Ý~�����¡£�A®¨ÉD� � �K� � ���
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JLK0M:NPO0QSRUTVNXWFYZN\[�T^]_WFT^NPM:T^].`baLOcT�deTVNP[&Oc]:M:f&]:gZTV]ih

4 jlk fnmpo�qsr
6 t f:]&Muh

3 j oFf�mvo�qsr
4 t Wbf:NPM:T^]

]xwyQSRz[�T^{6wy]:]+|�T^]~}�T |�R:YGM:T^] [89] R:T^NPgZT^�\|PTVKcK�|)`
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[(Me3Sn)4Mo(CN)8 · 2H2O · C10H8N2]
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v ��w������
&*"����!��"$�<�*�����
��Aj>���-&*x0��� ô\õ�H.õ�ö j ö�ö 8 özy

R
O &<�0�pP \ 8 I 8 M�H�ö�{

��"$�K;-�*�������������2�
"
Θ \ 6 õ,IoM 8�_ ]$] I±ôE|

v ���������������}�����
G-", C ���<�'ui�K	�����& n �<�(	�����u~��x0��	������!"$�
F 2

3X	��p	Kj>�������
��	�&*������j>;�	��
	������������ ö�ö 8 ö j�8�j ôNM�õ
� "�",-��������ui"� gu~���2"��

F 2 8 IdH�M 9
C &*��	��

R
&<���&<����� y

I � 6 σ O I P { R1 \ 8 I 8�6 ] H V,D R2 \ 8 I 8 M(ô ]
R
&*�-�&*����� O 	��*���	��p	�P

R1 \ 8 I 8 M 9�6,V,D
R2 \ 8 I 8 M$M�H

s 	���.$�����}�&<� I ;L�(	�/�	���+G�"$�<� 8 Idc$c ] 	��-hui8 IoM 8 ô � T −3



�N���

�����r�����f���'�U�U���������p���������p�������+�����������
���� ¡�� �¢��� �£� ����}¤#¥$�
[(Me3Sn)2Pd(CN)4]

¦ �� ����
§<¢��(����§*¥$�h��¥���  £K �¨=�©�2�4ªX� �¬«$�����
® £�¨�§*��§*�(���L¤#¥$��£>���*� �

10 ¯ 18 ° 4 ± �A²,� 2³ ¥$��£>���g��´� �§*µ$¶�� ·�¸ «-¹dº$»
¼  �£�¨= ��
��������  � ·�¸�½¿¾$À�Á
Â �(Ã$ ��< ���µ��
¶ º-¹a�,�¬º�� ¸>Ä
�����,���p�����������
 �£�Åf��¨����� ¡µ$��¥$��¨ Æ�¥$��¥����<§*��§<��Å

P2(1)/c
Ç ��§<�2�� ��<����§*£� �����§*¥$�-�

a È �¬º-¹a�,�¬º$º ½�¸�ÀFÄ
α È �º�É

b È � ¸ ¹ ¸ $« ·�½�¸�ÀFÄ
β È -�$¹ ¸ º���º ½ �¬º À É

c È � ¾ ¹o� ¸$·$·�½¿¸$ÀÊÄ
γ È $º�É

Ë ¥$�<��£�  �¬« ¾ ��¹aº�� ½ « ÀFÄ 3

Ì Åf�4���*���-�g���� ��z�� �����§'�i� � Å �$¹d · » µ0Í)��£ 3

ÎÐÏ ��¥$��¨-�
§<¥$�h��¥� �Ñ���§< ���� ¸ ¹d»�� ·t£�£
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½ º$º�º À �¬º$º$«

�����,���p������§*Ò�  º-¹d»>Óhº-¹<�XÓ+º,¹aº ·>£�£
¼ ¶� ��p���
���-µ$ X¤#¥$�2�����
�q��¥$�<�* ����
§<¥$� �$¹d$º�É ��¥K¸$¾ ¹ · �0É
Ô §*£�§<��§*��µE§*���-§*�� �� Õ �¬» ≤h≤ � ¸-Å,ÕÖ¾ º ≤k≤ �(� Å�Õ �¬ ≤l≤ �¬
×  �Ø� �����§*¥$���!��¥$�*�< ����� ���Í>����§<Ù��-  ¾ »�� ·�·qÍ » ·$¾ hÚ

R
½#§*���ÛÀ È º-¹dº ¸ �$��Ü

��¥$£�¨��< ��
 ��� ����2�
¥
Θ È ¸�¾ ¹ · �0É $«-¹d»�Ý

ÎÐÏ ��¥$��¨-�
§<¥$�h��¥$���� ����
§<¥$� Æ����'�
§*���(���
×  �¢��- �£� ����}£K ��
¶�¥�� ³ ���*�ÞÕi£K���
��§ Ó �< (������Õi��Ù0������ ��!¥$�
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����§*���
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 ���� » ·$¾  Í º Í �¬»-�
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F 2 �$¹dº ¸$¸
³ §<�����

R
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σ
½ ¦ À Ü

R1 È º-¹dº ¾ « ·�Å-´
R2 È º-¹dº · � ¾

R
§*���-§*�� ���½¿���<�[�����
��À

R1 È º-¹dº ¸  ¾�Å-´
R2 È º-¹dº ·  ¾

® Ó �
§<������§*¥$�z��¥, �ÑK��§* ��0� º-¹dº$º$º$º$º ½à·$À
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ç�è-éëê#ìîífí�ï<ð�ñ�ò�ó�ô�õ�ö
÷�ø�ù�÷�ö
÷�÷�ú�ù�õ�ö
ó�û�ü�ö�û�ó�ý�ó�ý�þ�ú�ý�ÿ�ý�ú�ö����$ó
[(Me3Sn)4Mo(CN)8]

� ù�ý�ú�ö��'þ�ü(÷)ö�����ú+ü��,ù-ý ÿ	��
��0ó ò2ò�5ò äNå������$æ
� ÿ	���<ó��*ü�÷�ø�����ó�ÿ>û�ø*÷ ò
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�
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� ���
8

� ú
4� ��ó�ÿ>û�ø*÷��Fý���
� 0ö ! æ !#" ��å

$ ý�ÿ%�Lý�ó�÷�ö
û�ó�ý äNæ'&)(*��+�,
- ÷/.$ý�ø*ý�ú�
�ö� 0#" å,ä 0 å�&21
ò�ó�ô�õ�ö
÷�øUõ�ô�õ�ö�ý�ÿ43�õ���÷�ü�ý�
�ó��$û�� $ ý�ö�ó
÷�
���ú�÷�ø*3 �65 ���
7 ú��'ö!ü�ý�ø<ø[ù��<ÿKý�ú�õ��8�$ú�õ

a 9 ä:� ";!�!�0 5 (<&=+>1
α 9 !�0=?

b 9 ä:� ";!�!�0 5 (@&=+>1
β 9 !�0=?

c 9 ä$ä " �-ä 0 å�( 5 +A1
γ 9 !�0=?

B �$ø*û�ÿ�ý ä ! æ !#" &-äC( ! +A1 3

D 3fò4÷�ø*ü�û�øg÷)ö
ý�ùhù�ý�ú�õ��'öiô � 3 ä " �=�'� 
CE�ü�ÿ 3

FHG õI�$ó��-ö����$úhü��,ýKJKü��*ý�ú0ö � ";L 5 & ÿ�ÿ
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ò�ó�ô�õ�ö
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÷�ó�÷�ú�
$ýP���$ó2ù�÷)öp÷qü��$ø<ø*ý�ü�ö��8�$ú & " ä 5 ?rö�� & 0#";0�0=?
Q �<ÿ%�'ö��<ú�
R�<ú�ù��*ü�ý�õ S ä L ≤h≤ ä LT3#S ä L ≤k≤ ä LT3TS äU� ≤l≤ äU�V ýKW�ý�ü�ö�����ú�õ!ü��$ø<ø*ý�ü�ö
ý�ùXE>û�ú#��Y0û�ý � 5 0 5�5 E ä 5 & L[Z

R
( �<ú0ö + 9 0#";0 5 å�å]\

ò^�$ÿ%�-ø*ý�ö�ý�ú�ý�õ�õ2ö��
Θ 9 & 0#"O0�0=? !�!T"OL	_

V ý�þ�ú�ý�ÿ�ý�ú�ö}ÿ�ý�ö� #�,ù � û�ø<ø`SiÿK÷�ö�ó�� N ø<ý(÷�õ�öIS~õ�Y0û�÷�ó�ý�õ��$ú
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ó�÷��*ú�ö�õHE2��÷�ó
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k:l�m

n^o�piq@rtsus)v�wyx{z^|c}b~I���'� �)�'��� ����� ~I��|����K����|I� |��K�)�����	���=� ����|
[(Me3Sn)4Mo(CN)8

·2H2O · C12H10N2]

� �����=���8���/�'�������j���b��� �%�b���C|�zez���z kU�=l�l����
� �	����|I���/�'������|I�2����� z

32 � 50 � �	� 10 � 2 � � 4� ��|I�2���d���^���� �¡=� k�k:l�lb¢¤£��
¥ ���	����|��'����|�� k:£�¦)§<��¨^©
ª �/«����8���� '��¡ �#¢OlTkU�=l�¦2¬
z^|c}T~c�����~c}b~I�����¯®u~I�)�����f �|I����� � �����b���8�����8��® C2/c° ���8�e�����8������	����~I�����#~

a ± kUm#¢;�=��¦=��§�²C¨A¬
α ±´³ �=µ

b ± k/¦#¢Om��=��m)§@¦=¨A¬
β ± k�kU�#¢O£�¦=l���§ckU�=¨Iµ

c ± ���b¢¤£�l���¦)§<m�¨>¬
γ ±¶³ �=µ· ���8���	� ²=m��=lb¢8kC§<��¨A¬ 3

¸ ®uz��'�����#�d�'�����[������~��`�6} ² ® k�¢;m ³ �  C¹]��� 3

º¼» ~���|I�#���8���j���b��½	���8���=� �T¢¾²�²=� �	�
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z^|c}T~c�����~I��¿�� �#¢¾²=�RÀ4�#¢¾²=�RÀ4�#¢`k/² �%�
¥ ¡��K���Á|����# �������|e�)�'���Â�����8�����K���8��� �T¢¾²�²Cµ ��� ¦��T¢¤£���µ
Ã ���	�8������ ������#������~ Ä ��¦ ≤h≤ k:l ®TÄ ��� ≤k≤ kUm ®bÄ ¦�� ≤l≤ ¦�²Å ��Æ)������������~��������8���������¯¹2�����8Çb�#� ¦�¦�¦ ³ � ¹ �������jÈR § ���=� ¨ ± �#¢;��¦��=l:É
z^���	���8����������~I~e���

Θ ± ¦=�T¢O£���µ ³ �#¢O�ÁÊÅ ���)�#���	���=�Ë�%�K��¡��b� � �����ÌÄ6�%�'��|I� À �8�/��~c�IÄ6~IÇC�)��|���~����
F 2

���]���	¹2|���~c��|������=��~¼¹2�)��|����	������|�~ �=����� ¹ m ¹ ��£�m
Í �T�b������~�~ÎÄ6���dÄ*���e���

F 2 k�¢;�=£��
� �8�)���

R
���#��������~ È

I Ï � σ § I ¨ÎÉ R1 ± �#¢;��¦=��� ®#�
R2 ± �#¢;����²=�

R
�����#������~ § ���8�y�)�'��� ¨

R1 ± �#¢;��¦=l�� ®#�
R2 ± �#¢;����m=�

Ã ��|I ���~c�����8Ð ¢ ���/���[�'���¯¡#����� �T¢;��m=l �����[Ä k�¢¤£�£'¦ � ¬
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Ó^Ô#Õ×Ö�ØÚÙuÙ)ÛdÜÞÝß^àIábâIã�ä�åçæ�ä'ã�ä ä�è�æ âcã�à�é#ê�ã�é#à�ë àIë�ì)è#ë�í	ë�è=ãïî�ð�à {[(Me3Sn)(C12H10N2)]
+
∞

[Co(CN)6]
3−[(Me3Sn)(C12H10N2)2H]2+ · 2 C12H10N2 · 10 H2O ñ

ò æ�ë�è=ã�ó`ì)ê/ä]ã�ó�ð�è4ê�ðTæ#ë ê�ðTð�ôCàõßeß�ö�ßø÷ ÑUù�ú�û�ù
ü í	ý�ó8à�ó�ê�ä�å�î�ð�à�í2é�å�ä ß

72 þ 89

ß^ð�ÿ
16 � 10

� è
2� ð�à�í2é�å�ä��Aë�ó����Cã ÑUù�û�	�
;ú�

� ë�í%ý�ë�à�ä'ã�é�àIë Ñ��'û�� ÷���
� ä���ë�å�ë�è���ã�� ��
OÒTÑ���Ò�û��
ß^àIábâIã�ä�å{âIábâIã�ë�í��)â�ý)ä�ê�ë���à�ð�é�ý  ¯ð�è�ðTê�å�ó8è�ó�ê!��">÷ �ÎÑ �$#]í
% è�ó`ã�ê�ë�å8åyæ�ó8í%ë�è�â�ó8ð�è�â

a & Ñ�Ñ
 ÷ Ò�ú ÷ �<ù � �
α & ú�('

b & ÷ Ò)
+*�	,��*��ÎÑ�	 � �
β & ú(�)
-	=û�ù���ÎÑ�� � '

c & Ñ ÷ 
 ÷ � ÷ û��@ù � �
γ & ú�('

. ð�å�é�í	ë û*TÑ��)
 ÷ �<û � � 3

/ �uß�ä�å�ê�é�ådä]ã�ë�æjæ�ë�è�â�ó`ã6á ÷)� Ñ�
+	 ÷ û �,#'ê�í 3

021 âIð�à�ý#ã�ó�ð�èjê�ðTë43%ê�ó�ë�èCã ��
;ú�û#Ñ í	í
−1

F
�5��� � ÑUù�*�
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<���('
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? ë4@)ë�êKã�ó�ð�è�â�ê�ð�å8å�ë�êKã�ë�æA#2é�è#ó�BCé�ë 	,�'ú(��* # **�ú*DC

R
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+	(I

? ëKì)è�ë�í	ë�è=ãËí	ë�ã��#ðTæ � é�å8åJ>6í%ä'ã�à�ó 7 å8ë/ä�âcãK> â$BCé)ä�àIë�â�ð�è
F 2
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R
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I P ÷ σ � I � F R1 & ��
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R2 & ��
+�=Ò!	(�

R
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R1 & ��
+�(��ù�ù �)�
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S�T�U

VXW�Y[Z5\^]_]�`�acbedXfNgHhKiEj!k l�j!i�j j�m�l hKi$f$n�o4i�n�fKp f$prq�m�ptsuptm(i vxwf y�z|{}p
3 ~ m�� 4 � n

(CN)6 · 2H2O · 0.8C10H8N2S · 0.2C10H8N2S2]

� l�prm(i��Rq�o�j!i$��wm:otwHl�p f$n�vx�,f�d�d��8d S�U���(U�
� su����fK��o�j!k�vxwfKs�n�k�j d

26 � 48 � 8 � 2 � n ~�~ m 4� wfKs�n�kOj��Xpr����(i SSS��H�<��S
� ptsu��prf�j!i$n�f$p ���� z � �X�
� j��ptkRptm��!i�� � �<T)S � T����
dXfNg)hNiEj�k�hNgHhKi�prs} _hK��j�otp9�fKwn�� {}wm�wHotkR��m��Ro� 

P2(1)/n
¡ m��Ri�orptkRk�l���suptm�hK��wm�h

a ¢ S � �<��UU(� z � � �
α ¢ � �(£

b ¢ �G���+���,¤¤ z T � �
β ¢ ��S�-�,T�� ��z S �(�K£

c ¢ S�TH�<�� � � z ¤ � �
γ ¢ � �(£

¥ wkRn�sup ��(�(�H�;T z � � � 3

¦  _d�j!k�otn�kOj!i$ptlDl�prm�h$�Ji§g �   S�+��(T �,¨Gots 3

©«ª h$wfK��i��Rwm:otwHpr¬uot�Rptm(i �)�+��(� sus
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dXfNg)hNiEj�k�hK��rp � �<T¯® � �;��® � �;� sus
� ��p4iEj°f�j�m��p8vxwf�l�j!i�j±otwkRk�pto4i��Rwm �)�+��S £²i$w ��)� ���(£
³ ��su�Ri$��m�����m�l���otprh ´ S�¤ ≤h≤ S�¤  )´ �� ≤k≤ ��  H´ ��� ≤l≤ ���
� prµ�prori$��wm�h¶orwk�kRptori$ptl}¨�n�m��R·Hn�p SS�U�S�¤�U ¨ S�¤���S�� y

R
z5�Rm(i¸� ¢ � � � �!���¹

dXwsu��kRpri�prm�pthKh�i�w
Θ ¢ �(�)� ��(£ ����<¤º

©«ª h$wfK��i��Rwm:otwfKf$prori��Rwm {}n�kJi���hKo�j�m
� prq�m�ptsuptm(i»sLp4i���wHl � n�k�k¼´§sLj!i�fK� ® kRp�j�hNiK´§hK·,n�j�f$prh¶wm

F 2

�8jGiEju¨�f$pthNi�f$j���m(i�h«¨���j�f$j�supri�prf$h S�¤���S�� ¨ � ¨ �(��
½ w)wHl�m�prh$h¾´§w�vO´¿q�i�wm

F 2 S�JS�¤��
� �Rm�j�k

R
��m�l���orpth9y

I À � σ z I � ¹ R1 ¢ � � � � � U  ��
R2 ¢ � � � T)SS

R
��m�l���otprh�z|j�kRkcl�j!i�j(�

R1 ¢ � � � �(¤�U  ��
R2 ¢ � � � T���

³ j�fK�pthNi¶l��RÁ � ��p�j��Dj!m�l}��wk�p �)� � ¤�� j�m�lD´ S�� � ¤ ��p �
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è å æ¾ê −â é è8Ð 5 é 4 å�å Ù_ä}Ý
3

ê +

ë ×�ÝtÙ(Ô�ìJÞ�Ü�ÕGÔ�ì�á�Ù�Ürá)×�Ý ÑKÛ�àxÓ$ÙíÐ�Ð�îïÐ Â�ðÄ�ñ(ðò
ó ßuô�ìRÑ$ì�ÜtÕ�Ö�àxá�Ñ$ß�Û�Ö�Õ Ð

28 é 46

è
8 ç Û å 2 å Ù 4õ á�Ñ$ß�Û�Ö�Õ�ö÷Ýtì�ø�ù,Ô ÂÂ�ò�ñ�ú+ûð

ü ÝrßLô�ÝtÑ$Õ!Ô�Û�ÑKÝ ý Ã!ò ã¿ýæ�þ
ÿ Õ��ÝrÖ�ÝrÙ�ø�Ô�ù � ú<Ã)Â � Ã�ò��
ÐXÑKÒHÓKÔ�Õ�ÖeÓKÒHÓKÔ$Ýtß���Ó$ô�Õ�ÜrÝ�ø�Ñ$áÛ�ô ä}á�Ù�á)ÜrÖ�ìRÙ�ì�Ü��

P2(1)/n
� Ù�ìJÔ¶ÜtÝtÖRÖc×�ìRßLÝrÙ�Ó$ìRáÙ�Ó

a 	 Â � ú<ÃÃ�Ä ã ò æ �
α 	 Ä ��


b 	 Â�ò�ú-ñ(òÄ ã ñ æ �
β 	 Äð�úJÂ�òû ã ñ æ�


c 	 ý Ä�ú�!ñ(Ä ã ð æ �
γ 	 Ä ��


� áÖ�Û�ßuÝ ñ ý ò(Ã)ú ý�ã Â�Ä æ � 3

� �_Ð�Õ�Ö�ÜrÛ�ÖOÕGÔ�Ýt×:×�ÝrÙ�Ó$ìJÔ§Ò ñ � Â�ú;ÃÃ!Ä ø��!Ütß 3

��� ÓKáÑ$ô�Ô$ì�áÙ:Ürá)Ý��LÜrì�ÝrÙ,Ô ý ú<Ã�ÄÄ ßuß
−1

F
ã������(æ ý Â�ð�ñ

ÐXÑKÒHÓKÔ�Õ�ÖeÓ$ì��rÝ � ú+ð�� � úJÂ�Ä�� � ú �  ßLß
ü ù�ÝrÔ�ÕuÑ$Õ�Ù�øÝïàxáÑ�×�ÕGÔEÕ±ÜtáÖRÖ�ÝrÜrÔ�ìRáÙ Âú+òÄ 
[Ô$áLý ð�úJÂ�ò 

� ìRßLìJÔ�ìRÙ�ø¯ìRÙ�×�ì�ÜrÝtÓ � Â�ñ ≤h≤ Â�ñ � � Â�Ã ≤k≤ Â�Ã �!� òÄ ≤l≤ òÄ
ç Ý�"�ÝtÜ4Ô�ì�á�Ù�Ó¶ÜtáÖRÖ�ÝtÜ4Ô�Ýr×#��Û�Ù�ì�$,Û�Ý  � û �  � ÄÄ(Ã�ò â

R
ã5ìRÙ,ÔEæ 	 � ú � ûÄ� ê

ÐXáßLô�Ö�ÝrÔ$ÝtÙ�ÝrÓ$Ó�Ô�á
Θ 	 ý ð�úRÂ�ò 
 Äû)ú ý�%

��� ÓKáÑ$ô�Ô$ì�áÙ:ÜráÑ$ÑKÝtÜrÔ$ì�áÙ ä}Û�ÖRÔ�ìRÓ$ÜtÕ�Ù
ç Ý4Þ�Ù�ÝtßuÝtÙ(Ô»ßuÝrÔ�ù�á)× õ Û�ÖRÖ&�§ßLÕ!Ô$Ñ$ì � ÖRÝ�Õ�ÓNÔ'� Ó�$,Û�Õ�ÑKÝtÓ¶áÙ

F 2

î8Õ!ÔEÕ(��Ñ$ÝrÓKÔ�Ñ$Õ�ì�Ù(Ô$Ó���ô�Õ!Ñ�Õ�ßuÝrÔ$ÝtÑ$Ó ÄÄÃ�ò �)�*� ñ �(ý
+ áHá)×�Ù�ÝtÓKÓ,�§á!à-� Þ�Ô�á�Ù

F 2 Âú �(ýý
õ ì�Ù�Õ!Ö

R
ìRÙ�×�ìRÜtÝtÓ9â

I . ý σ ã I æ§ê R1 	 � ú � òð)Â �)ö
R2 	 � ú � Ä ý ð

R
ì�Ù�×�ì�ÜrÝtÓ�ã|Õ!Ö�Ö ×�Õ!ÔEÕ(æ

R1 	 � ú � ñ(Ä�û �)ö
R2 	 � úJÂ � û �

� Õ!Ñ$øÝrÓKÔ»×�ì0/ ú ô�Ý�Õ21 Õ�Ù�×�ù�áÖRÝ Âú � � Õ�Ù�×3� ÂúRÂ�Ä�ñ Ý �
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465�7

8:9<;>=�?A@B@DCE@�FHGJI:K,L!M,NPO2QSRDO�NTO(O�U<RVM,NTK'W<XYN�W<K�Z[K�ZY\<U<Z^]*Z^U�N`_ba�Kdc�eEfVZ
3 g UDh 4 i WJejIlk�h 6· m*n 2 o · 3

2eEI
6 n 4

k
2

hlp

q R<ZYU�NTr0\<X�O�N�r�a�U3X^asR<Z K�W<t2usKvIwIlxyI 465�z�z m 4
{ ]*|<r�K'r�X�O�Q}_ba�K']�W<Q�O I

27 n 46

k
9 o 2 i W g U 4~ a�K']�W<Q-Od�:ZYr�t���N 4�4672� ���2�

� Z^]*|�ZYKTO�N�W<K�Z 4��2� e m h:�
� O���Z^Q0Z^U<t�NT� 7 ��z!467�z2���
I:K,L!M,NPO2QHM,LsM'NTZY]V�BM'|DO2X^Z�t�K'a�W<| fVa�U<asX^Q0r�U<r0X2�

P2(1)/c
� U<r0NwXYZ^Q0QHR<r�]*Z^U<M'r�a�U M

a � 467 ��z27�5�5 e � h �
α ��� 7��

b � 46�!����� � � e � h � β ��� 5 ��� � 5�7 e 467 h �
c ��m �s� m �2��� e 4�7 h � γ ��� 7��

� a�Q0W<]*Z �<46� m ��� e � h � 3

� �BIlO�Q�X^W Q-O�N�Z^R�R<ZYU<M�r&N�L � � 4���z2��� t���X^] 3

� � M�a�K'| NTr0a�U3X^asZY¡*X^r0Z^U�N m ��z���� ]*]
−1

F
e 7�727 h m 4 m �

I:K,L!M,NPO2QHM'r�¢YZ 7 ��� ]*]¤£ 7 � m � ]*]¤£ 7 �046� ]*]
� �<Z�NPO)KTO2U t�Z¥_ba�KwRDO�NTO¦X^a�Q0Q�Z^X�NTr0a�U m ��7 � � N�a � m �������
§ r�]*r0N�r�U<t[r�U<R r�X^ZYM ¨ 46� ≤h≤ 46� �!¨ m � ≤k≤ m � �s¨ ��5 ≤l≤ ��5
i ZY©DZYXYN�r�a�U<MªXYa�Q�Q0Z^XYN�Z^RV��W<U<r0«sW Z 4�467 m2m � � 4��27�5 m c

R
e�r0U�N¬h � 7!��72��5 4 p

I:a�]*|<Q0ZYNTZYU<Z^M'MwNTa
Θ � � m ���2��� ��� ���*

i ZY\DU Z^]*Z^U�N`](Z�NT�<asR ~ W<Q�Q®¨�](O�NTK'r&£)Q0Z�O2M,N'¨�M'«�WDO2K�ZYMªa�U
F 2

x¥O�NPO*��K�Z^M,NTK�O2r�U�NTM ��|DO2K�O2]*ZYNTZYK�M 4��27�5 m � m � � ����5
¯ a!asR<U<ZYM�M°¨�a2_-¨j\<Nwa�U

F 2 4���7�7�z
~ r0UDO2Q

R
r�U R<r�XYZ^M�c

I ±�m σ e I h°p R1 � 7 ��7���z2� � �
R2 � 7 ��7�5��25

R
r�U<R r�X^ZYMdeEO2Q0Q²RDO�NTO�h

R1 � 7 ��7�� 465 � �
R2 � 7 ��7 ��m 7

§ O2K't�Z^M,NªR<r0³ � |}Z�O2u�O�U<RV� a�Q�Z 4���� � � O2U<R�¨ 42����z�� Z �
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´�µ ´

¶:· ¸º¹b»½¼B¼D¾�¼}¼D¿JÀ:Á,ÂsÃ'ÄPÅ�ÆHÇDÅ�ÄPÅ)Å2È ÇVÃ,ÄTÁ�É ÊYÄTÉ Á�ËdÁ�ËYÌ<È<Ë^Í*Ë^È�ÄªÎbÏ�Á
[(Me3Sn)4Ru(CN)6 · 4H2O]

Ð Ç<Ë^È�ÄTÑ&ÌDÊ�Å�ÄTÑ�Ï2È�ÊYÏ!Ç Ë Á'É<È<Ò�ÁÓÀwÀlÔyÀ ´6µ2Õ2Ö�×2µ
Ø Í*Ù<Ñ0Á�Ñ�Ê^Å2Æ�ÎbÏ2Á�Í�É<Æ�Å À

18 Ú 44 Û 6 Ü 4 Ý ÉßÞ!È
4à Ï2Á�Í�É<Æ�Å[áâË^Ñ�ã2ä�Ä Õ�µ�Ö<å�Ö�æ

ç ËYÍ(Ù}Ë^Á�Å�ÄTÉ<Á'Ë ´�è�éDêjæ�ëlì
í Å�î�ËYÆ�ËYÈ<ã2ÄTä ï å�×!´ ï ×2é�ð
À:Á'ÂsÃ'ÄTÅ2ÆJÃ'ÂsÃ'Ä�Ë^Í�ñDÃ�ÙDÅ2ÊYË[ã2Á�Ï�É<Ù Ü Á'Ä�ä<Ï�Á'ä<Ï�Í�ò<Ñ0Ê2ñ Cmca
ó È<Ñ&ÄªÊ^Ë^Æ0Æ²Ç<Ñ0Í(ËYÈ<Ã�Ñ0Ï�È<Ã

a ô ´�×!åõÖ ï é�×<ê,´�Ö�ëâð
α ô Õ ï�ö

b ô ´6µ å�é�µ�×2÷Dê°´�è�ëøð
β ô Õ ï�ö

c ô ´�´�å�×�Ö�Ö�ÖBê�Õ�ëâð
γ ô Õ ï�ö

ù Ï�Æ�É<Í*Ë é�×2è2µ åõÖBêjè�ëúð 3

û ñBÀlÅ2Æ�ÊYÉ<Æ-Å�ÄTË^Ç3Ç<ËYÈ<Ã�Ñ&Ä�Â Ö ñ ´2å�×�Ö ï�ã�ü�Ê^Í 3

ý ò<Ã'Ï�Á�Ù Ä�Ñ�Ï�È3ÊYÏ!Ë�þ(ÊYÑ�ËYÈ�Ä é å ï Ö ï¦Í*Í
−1

F
ê ï�ï�ï ë ´6µ2µ ï

À:Á'ÂsÃ'ÄTÅ2ÆJÃ�Ñ�ÿYË ï åõÖ<´�� ï å&´�æ�� ï å ï è Í*Í
ç ä<ËYÄTÅ*Á�Å2È<ã�ËyÎbÏ�ÁwÇDÅ�ÄPÅ¦Ê^Ï�Æ0Æ�ËYÊYÄTÑ0Ï�È æ!å�é2Ö ö>Ä�Ï æ2µ å ï æ ö
� Ñ0Í(Ñ&ÄTÑ0È<ã�Ñ0È<Ç<Ñ�ÊYË^Ã � æ�æ ≤h≤ æ�æ ñ�� æ2é ≤k≤ æ!´ ñ�� ´�Ö ≤l≤ ´6é
Ý Ë��DË^Ê�ÄTÑ�Ï2È<ÃªÊ^Ï�Æ0Æ�Ë^Ê�ÄTËYÇ#ü�É<È Ñ
	�É<Ë ´�æs´ ï Ö ü æ�æ2é2Ö��

R
ê Ñ0È�Ä ë ô ï å ï Ö�æ ï�

À:Ï�Í(Ù Æ�ËYÄ�Ë^È<ËYÃ�ÃwÄTÏ
Θ ô æ�µ å ï æ ö Õ2Ö<å�Õ��

ý ò<Ã'Ï�Á�Ù Ä�Ñ�Ï�È3ÊYÏ�Á�Á'Ë^ÊYÄ�Ñ�Ï�È �VÉ Æ0ÄTÑ0Ã�Ê^Å2È
Ý Ë�ÌDÈ<Ë^Í*Ë^È�Ä`Í*ËYÄTä Ï!Ç à É<Æ0Æ���Í(Å�Ä�Á�Ñ � Æ0Ë�Å2Ã,Ä�� Ã�	�ÉDÅ2Á'Ë^ÃªÏ�È

F 2

Ô¥Å�ÄPÅ(ü�Á�ËYÃ'ÄTÁ�Å2Ñ�È�Ä�Ã�ü�ÙDÅ�ÁTÅ2Í*ËYÄ�Ë^Á�Ã æ�æ�é2Ö ü Ö ü ´ ï ´
� ÏsÏ!Ç È<Ë^Ã'Ã���Ï�Î�� Ì<ÄwÏ2È

F 2 ï å�Õ ï æ
à Ñ�ÈDÅ�Æ

R
Ñ0È<Ç<Ñ0Ê^Ë^Ã �

I � æ σ ê I ë  R1 ô ï å ï æ�×�Õ ñ!á
R2 ô ï å ï è!´�µ

R
Ñ�È Ç<Ñ�ÊYË^Ã ê Å�Æ�Æ Ç<Å�ÄPÅ ë

R1 ô ï å ï é�Õ2÷ ñ!á
R2 ô ï å ï è2é2µ

� Å�Á�ã�ËYÃ'Ä`Ç<Ñ�� å Ù}Ë�Å2Ò Å2È<Ç�ä<Ï�Æ0Ë ï å�Õ�×2é Å2È Ç���ï å�ès´�´ Ë ð
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�����

�! #"%$'&)(*(,+-(/.1032!4�5�6�798;: <,8�7=8 8;>�< 6�7�4�?#@�7=?#4�A 4�A�B,>#ADCEAD>F7 GIHJ4
[(Me3Sn)3Ru(CN)6]

−

·H2O · [C18H36N2O6 ·K]+

K <#AD>�7=L�B#@M8�7�L
HJ>�@NH/<#A 4�?#OFPF4Q2R2TSU2 �M�JV;W��JX
Y C[Z#L
4�L
@M8�:\GIHJ4�C]?#:
8 2

33 ^ 65 _a` 8 b 7 c ?ed/>
3f HJ4�C]?#:�8hg!ADL
iJj�7 �J�����/k��ml

n ANC[ZoAD4=8�7�?#4�A �mp;q,r-�Js _t 8MuJAN:�AN>#i�7=j X�kvl���X�l;q]w
2!4�5�6�798;:x6�5/6�7=ADCzy*6�Z,8;@NA{iJ4�HJ?#Z b 4�7=j�HJ4�j#H;C]|#L
@�y Pca2(1)} >#L�7R@DAN:�:x<#L
C[AN>#6�L
HJ>�6

a ~ ��V�k���l��MW*r'V�s�w
α ~ V;X��

b ~ ����k�l�XJ�J�,r'��s�w
β ~ VJX��

c ~ ��V�kvqJq;V��#r-VJs�w
γ ~ VJX��

� HJ:�?#C[A W��Jq;W�kvX,rIWFs�w 3

� y*2T8�:
@N?�:�8�7�AN<�<#AD>#6�L�7�5 W y �Jk�����W iF��@NC 3

� |#6�HJ4�Z�7=L�HJ>�@NH/AD�[@NL�AN>�7 �Jk�V�l�� C[C
−1

F
r-XJX;X�s �;q�pJ�

2!4�5�6�798;:x6�L
�DA X�kvp���X�k�WJq]��X�kvXJp C[C
n j#A�798�4=8;>�iJA�GIHJ4R<,8�7=8�@NHJ:�:
AN@�7=L�HJ> �Jk��JX�� 7�H qJ��k�p�q��
� L
C[L�7�L
>#i�L
>#<�L
@NAD6 � �;V ≤h≤ �;V y�� ��� ≤k≤ ��� y/� �;V ≤l≤ �ml
c AD�,AD@D7�L
HJ>#6�@DHJ:
:�AN@D7�AN<z�]?#>#L�O/?�A ��lJp;V�� � �Mq��;q;W��

R
r L
>�7 s ~ X�k�X�p;V;���

2!HJC[Z#:�AD7=AD>#AN6�6R7=H
Θ ~ q���kvp;q�� VJV�kv���

� |#6�HJ4�Z�7=L�HJ>�@NHJ4�4�AD@D7=L�HJ> �z?#:�7=L
6�@M8;>
c ADB,>�ANC[AN>�7�CEA�7=j#H/< f ?#:
:���CE8�7=4�L � :�AM8;6�7���6�OF?,8;4�AD6�HJ>

F 2

S�8�798[�]4�AN6�7=4�8;L
>�7=6��]Z,8;4�8;C[AD7=AD4�6 ��q��;q�W � W � W�VJ�
� H�H/<#>#AD6�6���H;G�� B#7RHJ>

F 2 X�k�VJXJV
f L�>,8;:

R
L
>�<#L
@DAN6 �

I ¡ � σ r I s�� R1 ~ X�k g
R2 ~ X�k�XJ��l�X

R
L
>#<�L
@NAD6 r 8;:�:1<,8�7=8 s

R1 ~ X�k�X�pJ�Jp y�g
R2 ~ X�k�X�l;�;W

� |#6�HJ:�?�7=AU6�7=4�?#@D7�?#4�AhZ,8;4�8;CEA�7=AD4 X�k��m�#r �;s
� 8;4�iJAN6�7�<#L�¢ k Z\AM8;P�8�>#<zj�HJ:
A �Jk�qJVJq 8;>#<�� X�kvV��MX A w
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£M¤J¥

¦!§�¨ª©I«¬*¬,®'¬�¯1°3±!²�³/´�µ9¶�·x¸,¶�µ9¶�¶;¹�¸z´�µ=²�º�»Dµ=º�²�¼h²�¼D½#¹#¼N¾[¼N¹�µ�¿IÀJ²
[(Me3Sn)2Cu2(CN)4 · (dpeH)]

Á ¸#¼N¹�µ=Â�½,»M¶�µ=Â
À;¹�»DÀ�¸�¼ £�Ã;¥ ¶ ±R±TÄ�±ÆÅ Ã�Ç Å�È £
É ¾[Ê#Â�²�Â
»N¶;·o¿IÀ;²�¾]º#·
¶ ±

22 Ë 30

±!º
2 Ì 6 Í ¹ 2Î À;²�¾]º#·
¶�Ï�¼NÂ
Ð;ÑFµ Ç È�Å�ÒvÓ ¤

Ô ¼D¾EÊ\¼N²�¶�µ=º#²�¼ £mÕ�¥,Ö ÅJ×TØ
Ù ¶MÚJ¼D·
¼D¹#Ð;µ=Ñ Ã Ò Ç�£�ÃJÇ;¥]Û
±!²�³/´�µ=¶;·3´�³/´�µ�¼N¾�Ü,´�Ê,¶;»D¼�Ð;²�ÀJº#Ê Ý�²�µ�Ñ#ÀJ²�Ñ#ÀJ¾]Þ#Â�»;Ü

Pca2(1)ß ¹#Â�µ�»N¼N·�·1¸#Â�¾E¼D¹#´�Â�ÀJ¹#´
a à £ È#ÒáÈ £�â;â,Ö�£J£ × Û

α à Ó Ã�ã
b à £�Ã Ò ¤�£ È £FÖ'¤ × Û

β à Ó Ã�ã
c à £mÇ Ò ¤J¥�Ç;¥,Ö�£�¥ × Û

γ à Ó ÃJã
ä ÀJ·
º#¾[¼ Å Ç�¤JÃ Ò�Ó Ö ÈF× Û 3

å Ü*±T¶;·
»Dº#·�¶�µ=¼N¸�¸#¼D¹#´�Â�µ�³ È#Ü £ Ò ÇJÇ;Õ ÐFæ�»N¾ 3

ç Þ#´�ÀJ²�Ê�µ�Â
ÀJ¹�»DÀ�¼�èE»DÂ
¼D¹Fµ ¥ Ò ¥JÃ È�¾[¾
−1

F
Ö'ÃJÃJÃ × £ È;È ¤

±!²�³/´�µ=¶;·3´�Â
éD¼ Ã Ò ¥Jâ�ê�Ã Ò ¥�£�ê�Ã Ò Ã�Õ ¾[¾
Ô Ñ#¼Dµ=¶[²�¶;¹#ÐJ¼U¿IÀJ²R¸,¶�µ9¶�»NÀJ·�·
¼D»Dµ=Â�ÀJ¹ £ Ò ¤J¤�ã µ�À ¥ Å�Ò ÕJÇJã
ë Â�¾EÂ�µ=Â�¹#Ð�Â�¹#¸#Â
»D¼N´ ì�Å £ ≤h≤ Å £ Ü�ì £�â ≤k≤ £�â Ü�ì�Å â ≤l≤ Å âí ¼�î,¼N»�µ=Â
À;¹#´�»NÀJ·�·
¼N»�µ=¼D¸eæ]º#¹�Â
ïFº#¼ Ç Å�Ó £�¥ æ £�ÃJÃ Ó Çñð

R
Ö Â�¹�µò× à Ã Ò ÃJâ;¤ Ó�ó

±!ÀJ¾EÊ�·
¼Dµ�¼N¹#¼D´�´Rµ=À
θ à ¥ Å/Ò ÕJÇ Ó;Ó�Ò Ç;ô

ç Þ#´�ÀJ²�Ê�µ�Â
ÀJ¹�»DÀJ²�²�¼N»Dµ�Â
ÀJ¹ õzº�·�µ=Â�´�»N¶;¹
í ¼�½,¹#¼N¾[¼N¹�µ�¾[¼Dµ=Ñ�À�¸ Î º#·�·�ì�¾E¶�µ�²�Â ê ·�¼M¶;´�µ�ìö´�ïFº,¶;²�¼N´�ÀJ¹

F 2

Ä�¶�µ9¶Eæ]²�¼D´�µ=²�¶;Â
¹�µ�´÷æ]Ê,¶�²=¶;¾[¼Dµ�¼N²�´ £�Ã;Ã Ó Ç æ £ æ�Å;Ó â
ø À/À�¸�¹#¼N´�´�ì�À�¿�ìö½#µRÀ;¹

F 2 £ Ò ÃJÃJ¥
Î Â
¹,¶�·

R
Â�¹#¸#Â�»N¼N´ ð

I ù Å σ Ö I ×�ó R1 à Ã Ò ÃJ¥J¥;¥ Ü�Ï
R2 à Ã Ò Ã�Ç;¥�£

R
Â
¹�¸#Â
»D¼N´ Ö ¶�·
·ú¸#¶�µ9¶�×

R1 à Ã Ò ÃJ¥JâJÕ Ü�Ï
R2 à Ã Ò Ã�Ç;¥J¤

ç Þ#´�ÀJ·
º�µ�¼{´�µ=²�º#»Dµ�º#²�¼{Ê,¶�²=¶;¾[¼Dµ�¼N² Ã ÒáÈ £ È Ö�£ ÅJ×
ë ¶�²�ÐJ¼D´�µ�¸#Â�û%Ò#Ê\¼M¶;üý¶;¹#¸�Ñ#ÀJ·�¼ È#Ò £ Å ¤ ¶;¹�¸�ì Ã Ò Ç È â ¼ Û
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	����������������������������� ���!��"��#�$�%�%&�'(�)&��$*+�$*-,�".*0/1*0"��3254��
[(Me3Sn)2Cu2(CN)4 · (dpe)]

6 ��*-"��)78,�'9�:�%7;4<"='04>��* þ@?�� � �A�CBD�FE ?�G E � E
H /1I�7;�$7;'9�:�J254<�$/K&��;� �

22

L
28

��&
2

M
6

N "
2O 4<�$/K&��P�+Q�*-7;R<S�� G:��?.TVU<W
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