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P21/c!��K�0I ��'$�1;> O2�7?$� �' �X	  !"# �>�
C-1 Y2�;� �1��1�.
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P�U>"= O2���$@="C $Y�VC �= �'( $$��2D�' )�	 P("7
'c!-� i�'("> E*$E11C"6 XJC $$-� @ !'�">��Q7

 �"2�#(76$E1�("( ��2D�' 
="C @$�Q��� �� W7G;2�� 
2	"# d�T�( ��'( .'�">��Q7VC$$�1;> )�	 P("7α�> β!
�γ

�>δE�,� (� �'(  �(�]���.['�">��Q7��2D�' 71C"6 �> X
��� ��7u�C)�> �v�C( �Q�
L �> $G�Q7��%`( 71`7(�E�,�

��-Q� .VC �>$$� )�	 B��2�( ���� "
�  -��1� .(/	( �>
��� w
��2D�' )( )�	 B��2�(�1+,��3C �>�$?�� d�T�( ��1� .

4! )�	 B��2�( �1γ�> δ��� �� 7�6$
"C�6 k'1C (-2>( �@�!
P-�1�%;QoB�' �� ��r� -� F�(/#]�[B�' �� !���� 
��Q k'1C
9xy��' !��C $
-� -]r.[
:��
="C )( "+$W-

�Q�
'c!-� i�'( "> E* )�	 B��2�( �= $'�"> ��1� E1��("` 
d!"= �	"# (II)�7�'( P�]�	 ]�.[Cr2P2O7�� �� �7

S�$k
�1;> ��2D�' 37P�_&L( �>  -� ���1� 
�2D�
�::
a = 7.05 Å, b = 8.41 Å, c = 4.63 Å, β = 108.71°,  
q = (�0.361, 0, 0.471). 

( ! ��(�
="C @$��� �� W7Cº ��� =TcVC $$� )�	 "�-Q� .
�2�
'�"> y�� E�,� �Q�� �= -Q�1�!'c$VC �> "TU� E1$$"
OQ�
(�* 
E1Cr2+�,Q )( �4!�VC$$?:� "
�> �2	�
3

�,Q�4!�O{U� ! "C �����
�> ��2D�' �> �OQ�
(�* �> yU6 
J>"� d"Q ��2D�'����1� .'�">���2D�' )�	 B��2�( 7��

%= �(-JC�9:;<%= )( �Q7/;	 7'�"> ��1� ��2	"# �("` 
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1. monoclinic  
2. Pater 
3. Helmholdt  
4. Harris  
5 Salje 
6. Smeets  
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"D �=1;	 !
�(-7Q E!-> ! -� $a��D ~)�'7 ��]2'( ��1� 
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B-�)Bruker APEX II- CCD (JC$$-� @.
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������ ���0
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@��!���7�=1>"= $;$'( 3$-
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g���/n)mmol�(� 3%�$?:)II (�$P("2�-� �	��( �>* .

P-� �> wU=(! �1;�� on`�$��� �� ��7S�$-�  �) O�> k
!P-� �> 9<'x("� �SC �_�' 
k>��"#���� ��7

˚C�on�	"# �("` .("> wU=(! B1;S�7�C$�� �1;> 3C �
���7˚Cx�+� �(�7-�.�Q�1;>7("> W'�U� ��� /Y' 7

�'�U��
JC !$$�1:�1� ��2D�' @�>�'!$��+��1;> �;71C"6 7
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-�* �'-> )!� -U8 )( -J> 9: .

 �(��Q7'�U��1;> �(cif) � �(� /�="� ��'�U��1;> 7��Q�
"�Y%=
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%��=>?� �
�Q�1;>79:;<%= [Ni(pydcH)2].3H2O)( 6 wU=(!$"
-
@�

�!���7�=1>"= $;$'( 3$� 3%� ! -$?:)II (�$P("2��>* 
>�-�* �'�)?:��.(�1;> ��2D�'7�� 9:;<%= K��� 
)���7v�C( (�� !K��n F("6 k'1C 1C"6 X�>-�* �'� .

 �(��Q7�1;> 7B!-4 �� ��� !� �� 9:;<%= ��� -� g
�'( .?:� �� �= ��1+��%Q��
�  -�="C ��1�$�:;<%= �W�

� )($	"� !� ?:$2�w� !OQ(�*�'( .� !� ��2D�' ��$-��+
6$"
-
@��!���7�=1>"= $;$'( 3$� -
�  -�"Q �= �1�
�$6 -��+$"
-
@��!���7�=1>"= $;$'( 3$-k'1C 
3

 !"#COOH E1C"6(�)�
?��� !  -� 
"# 3�=1>"=  !$P&
�'( .�!�$-��+pydcH-"L )( ��(-�� �' P�1N �> 
OC( M�Q7
�=($�=1>"=  !"# E[$;$'( 3$� ! -$6 ��;. E|!"2$"
-
�> @

Ni(II)��1\1= 
� OC( !  -� �U$/="� �� ?:
�,Q 3�4!�
��(� �("` .o��(� �1X. ��2D�' �� �1;YC u* B1:�1� .D">�)(

6 B1L$(!) ! �Q-�1
�76$B!-4 �� -�1��'(  -� g�� .

��@A9:;<%= ��1:�1� ��2D�'[Ni(pydcH)2] .3H2O.

B��2A �(� )( �D"> 9:;<%= 7��+��1;> 7�Q[Ni(pydcH)2] .3H2O.
296 K                                                           120 K 

�
"TC B1�"	 
Formula weight 
7�1;> O$' 
�
�X	  !"# 
�:
 �2D�
 ��J>( 

�:
 �2D�
 OT. 

u�4 W
"� 
Z, ���+8)7"{� ( [g/cm3]
F(0 0 0) 
�1;> ��J>( (mm3)

R �(-�� 
Rw �(-�� 

 "2�#θ �(� 7�!* �%4 7("> 
aD��7-. 7�Q  

C14H14N2Ni1O11

3C?$�  
P21/c 
a = 13.6786(13) ) Å                               
b = 10.0450(9) Å   β = 115.184(7)°          
c = 13.767(2)Å                                     
 
V = 1711.8(3)Å3
1.200  
4, 1.711 Mg/m3
912 
0.58x 0.21x 0.20mm3
0.0412 
0.1097 
2.60 to 25.00° 
-14≥h≥14, 0≥k≥11, 0≥l≥16 

 

C14H14N2Ni1O11

�'?$�  
C-1 
a = 27.6954(3) ) Å, α = 90.03 (2)° 
b = 19.4015(5) ) Å, β = 115.38 (1)° 
c = 13.7279(2) ) Å, γ = 87.96 (19)° 
 
V = 6664.3(2)Å3
2.333  
16, 1.7733 g/m3
3648 
0.458x 0.38x 0.205 mm3
0.0292 
0.0779 
2.88 to 67.09° 
-32≥h≥32, -23≥k≥22, -16≥l≥16 
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 B��2�9:;<%= �� 7-�1$6 7�
(!) ! �Q-�1$6 B1L )( �D">[Ni(pydcH)2] .3H2O.
-�1$6 �
!())°(-�1$6 -�1$6 B1L)Å(-�1$6 

176.30(10) N(2)-Ni(1)-N(1) 1.961(3) Ni(1)-N(2) 

100.26(10) N(2)-Ni1)-O(3) 1.966(3) Ni(1)-N(1) 

78.71(10) N(1)-Ni(1)-O(3) 2.197(2) Ni(1)-O(1) 

99.22(9) N(1)-Ni(1)-O(5) 2.098(2) Ni(1)-O(3) 

92.83(9) O(3)-Ni(1)-O(5) O5 2.169(2) Ni(1)-O(5) 

78.65(9) N(2)-Ni(1)-O(7) 2.099(2) Ni(1)-O(7) 

104.43(9) N(2)- Ni(1)- O(1)   

93.22(9) O(7)- Ni(1)- O(1)   

��K��n �1;> ��2D�'7�'�$?�>����C  !"#�C-1 �'( 
�Q"2�(��6 !7
�2D�
�:C"C �> $W:

a = 13.727 Å, b = 16.9055 Å, c = 16.9133 Å,  
α = 70.016°, β = 69.436°, γ = 69.44°

�'(.� �' )�	 B��2�( $> ?(/	( �
��� �� ��� w7K�r� ^!"� 
����� �� ! �1�7�Q"2�(��6 v�C( 7
�2D�
�:

a = 27.6954 Å, b = 19.4015 Å, c = 13.7279 Å, 
α = 90.0302° β = 115.3832° γ = 89.9632°

>�' �= -�* �'�$�1;> O2�7� (� �E(1C� 3C$? !"# �> 

�X	�
C1�	"# "{� �� .
���
' ��$O2��Q7�1;> 7� E�,� ��� !� �� �-Q��=:

a (LT) = 2a (RT) 
b(LT) = 2b(RT) 
c(LT) = c(RT) 
LT = 120 K, RT = 296 K 

(
��� @
� E�,� ���( B1L �� -Q�
�:Y� B��2�( �)�	 B��2�( @
�2'(� �� �1;>7(1,1,0)��� �> �1>"� )�	 �� 7��� �� ! v�C( 7

�6$
�2'(� �� @7�1S� c`�> ���-���)?:��Q7�!o.(
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�$?����C  !"# �> �P-1 �'( (/	( �> !
��� w�� )�	 B��2�(
���7K�r�� ^!"� ��1� !��� ��7v�C( '$�1;> O2�7
3C�$?�X	  !"# �>�
C-1�'( .

,�"���E 
(
�SC @$Mk'1C �&'( �()*  �+,�(� �-.(! 
�/E(1�U_ ��SC 

,Q![6 �"L�"+2�>(!��Q"2�(��6 7
�2D�
�:�
9:;<�%= 3
/;	7!� )( 7
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