
)����� �	�
��:�/�/����
��� ���� :��/��/��(

÷

����� � ����	
��
� ������ ����� ���� ��
��� ���� �
� �� !� "#� �$
� 
#� 
%��&�
� 

�'&()�* �+,#�'&*�-� � ��. #

� ��� �!�"#�$%&' ��( �!� ��! �)��*'! �)��*'! 
)!+ 

���"#:�	�,#-�$�- ���. !/0�� �1 234 }6"1 )µ378�9!(76"1 )µ7!
8�98:;+:;<(7�/;+39 79 �$9! "6)=7$�">(7234 !+$? {�1
A! ���*$B!/��
+39�/$�">B�$: �8CD �� ; 234 "! E
�98:;+:;<"�? �"�� �.!
9+? G"H8�+	 �1 I}(CH3)8Sn4Cl2(C3H7O)2O2{

��� 8��J�! !+$? �$B�/)��98&$B! �-����&1/���8�.! �831 ���K ���D ��$L�B
G9+? "I�1�M;�&��831 B�+: M!+: ! 8?
6�
%?""G��.�	�,#-�?"�1 ��� �N�8'
�$�- ���. H8��8� O!/��3D �B �1 /�$�- �1 �&��� �3: /Sn4O4�B! .1 �D!;�! )���?
G
9+?"234 E?! ���. >��� I(IV)�B! .E-+1 A! P&9 �-/C-H…Cl1"! G
�-�D!; G/�$�- ���. !/�
Q�A ��$L�B O"�+!/

-�&$����;��%1/!
�B! ��� ��Q .B�+1 �1�� �RDS� ��$L�B ��8��9! T8� ;� �9"! �� )U
9+? G"��!� �8K; I.
�9! O"�9 )U
-��"�98��V �"�/�9! ; ��!� "� )U
+()8�9! (�1�B! W�,?�! �� 234 E?! �B �1 >: N�8' .�$�
X$�+B��-/B"E$� �-/�V�<3	/

�$�- �&. !/SY �9 �B! ��!� )� � 234 EQD +1 �;�-�� ; �A!��! "�;+J ��-/�V�-�� �234 �1 >Z$� "� �"�-���(/�� ��&&9 �9+� 
!��#-�
�"; �� <
JU��-/	"<
��� ;"#"��
!
9+? G"I�B! +[8� �-.

"0�����
��#�:9+?"I�-/�V�234 \!
�98:;+:;<"�\�831 ��$L�B /\�$�- ���. !/.

�&#1& 
9+?"�V N�,�? 234 9+"?�,��"#"��
A! �9 �&$�- 
234 E?! O

<9+� <3	 )!8&Y �1/;
�V ]S�$B! O�� ? "��� >�9 ��!
)V >�� �1 !� �- Sn-C�#�
� P��&-� .�"#��V�234 
 �1��$�� A! /��+$�J /�"#��V�<3	 /�B! .�;!"G
9+?"�V I�<3	 /� 234 /?!"� >/+39
��!;�! �9 �B! 234 �

�� ��S��!+	 H�B ^_=`�"�S/�?"��+9 .L! Na8b?"�� +
!��#-�
�"#�+Q&� �1�?"�/9+? "I�-�
,4 A! ">

H8��8�+1! !+1 �9 �B! ��� �-/�?")V ��;� �1 �-�IB�&� �
9+?"�V N�,�<3	 /� ;"�-���(/�V��1 c3$�� 
��
��!; +(

� P&9!;���8��9��1"G9+? "I�-/�V�<3	 /�&. 

�$�- !/234 1"�B! �$	+J �!+4 )!�&# �!� �K8? ��8� +$  .
!
9+? G"�-�+1��9 ��&? �� N�,/$%&' �*3$�� �,4 A! ">
;
JU��-/��?�9 "$���,d? )!8&Y �1 "��&&9 �/3: �!8� "+#/

�3#K A!PVC ����!���%	 ��31 "��-/�8�8?�e /A ;
$��
�"� )� � �8L A! <��&-�.! �� 
A! T8� GB"E$� �-/�V�

<3	/�"�1 �-���(!��#-�
� ; ��&-� E?! ���J�&."#��C	 �

D!+f �1 +Q&� �8L g�L�; ��$L�B 
A! N;�*$� ; �U�	�,#- 

�$�- �&. !/����8�]^�i.[
!+$? /�8��J�! )��98&$B! ��� G
+$#�� A! ��
 �- /�&1 /�-

�� ��#� �1 234 ��V N�,"9+? �B�+1 �9 ��;���+$�J /�- /!
 

∗�&�
8�G*3? �H8k�� �:lm�mm��m���+1�#� �lm�mm���mnl�"�;+$��! ��: ��:mohammadnezhad@cc.iut.ac.ir 

; ��"1 H�B0���. o��#� �08B �<"
�: �npb*' A! �n�m�?nql 



��1V ��!U��#b� )!+
! �B�&� ���9 ; �B�&��831 �3Q� n��

�� !� >
�#? G
! �3Y �9 �B! �$	+J 0�Q�! �&"�A G
! �� )!8?
���B <$&B M;� �1 )V�-�!� W�,?�! /!�!� N�,"9+? G
! �

�+	�8#Y H8�Sn4O2X2Y2)V �� �9 �&$�- �-
X = Y = Cl, Br, I, OCH3�B! .��8#Y N�,"9+? G
!

�� N�8' �1 �&�!8?�&��1 ���1�+� �
 �&��� �3: /�-��$L�B.
rs�� <9+� O
 N�,"9+? G
! ��$L�B �� G"&t#-=/8CY

Sn2O2��!� �8K; �91"%48� +$ ">�� ; �!��#-�
��� /
234 E?! ]!+f!�1�K; � - N�8'�
�+- ;� ��u3d� 

��Y���!�
�����8�.�1 
%48� �9 ��!� �K8? �"�C	 ��

�;+J �-/�V�+[8� P�� /��%?""B�&- >�� G��$�- /
<9+�/! �� 
A! T8� G�	�,#-�-!
� �*�9&�&]i�v.[
��A!
�+1��9 �-/�	�,#-�-/�V�E-+1 234 B �1 P&9"E$� �-/

1"w8�8
���1M;� �-/!+1 ��B! c3$�� /�� ���8#� 
+$9�1/P9x��4 ��- P9�	V ; �- P9�-/A�;� 9 /1"A! +$ 

�V N��$ ��� ���*$B! 234 ��8� .+?+1/(# . "+!
G
9+?"N�,�y: z��$�! 
+/#9 +sL �9 �B���V �!+1 /

��!� )!�!���$�:]v.[#B ��8� ��"! �
9+? G"N�YSf! N�,
{S��94�"��$B� �� � |+"���;������ �� �9 �t�V �-/
#3Y�1"! �B! ��� )�
�9 �B! G�	�,#-�-/�$�- �B !/
234�#B"a�1 ��
�#� �1 �8L A! 
� P����!yJ .!+1�&1
A! �G
)V#� �-�A�;� 9 �� )!8?/���*$B! �+9 .9+? >1��� ��"N�,

�$�- O? ; ;� ����. !/#B ��8#Y "+$#9 �/)� � �8L A! 
���&-�.!+1 /��%	 "�8�8? �e �/!
G�	�,#-�-��)!8?

��9;A�B/IK8� �9 �+1 0�� !� H��$�! �	�,#-�V��1 234 
�#B
�$L� �-/�8�8? /� ���9 �8� H�%	 )��� �� H8Zb�

9+? �	��1V ��8� �	��1V"�V N�,��3#K A! 234 R2SnCl2

� ? uY�1">�	�,#-�-/8CY ���. /� 234 ��8�.�1 
�K8? �
!���%	 �9 ��"1 �"w8�8
��!
9+? G"�;+J �1 �N�, �-/�V�

>Z$� 234 E?! �1 �$�1!;��! .!+1/: �H�d� "1 ��8"�;+J ; 234 G
?81">���%	 "+?a�1 �/$� �;+J �1 �,�� ")� � �8L A! >
���-� 
]i�=.[

�#�/39���$L�B ;�	�,#- �-/�$�- ���. !/!� 234 
��>�� �� )!8?)^(+9 ��-� � �]}7~.[>�� ��)i(;�

9+? A! ��8#�"I�-/�$�- ���. !/H�B �� �9 234 �-/>,4 
�?"��� ��B! ��� ��!� )� � ��! .���	�,#- �-/)c�!(;
)z(A!/��
+39�/$�">�1 234 9+? )!8&Y"�V I�234 

�� ���*$B!]_�`.[! ��
�;� �P-;U: G�!+1 /�?"�/
�	�,#-�V�7<3	 /- ���. �$� !/A! ���*$B! �1 234 /��
+39

�/$�">!�! 234 
��� ��; ;
JU��831 ��$L�B ; �-/�	�,#- 
B�+1 ��8���B! �$	+J �!+4 .

��$� 2��	
/� �
+39�/$�">���V �9+� A! 234 
�!8� ; ��
+(�9+� A!

+L �+�
�!�/���� .HSD �#- �-/�3#K A! ���*$B! ��8� 
8�8? ; H��+� )!<(-1 ���*$B! A! >,4 G��M;� �-/�1 08B+� 
]+%� A! ���*$B! �-/IB�&� ���� �6�B ; O L ��8K

NA!s�? "+����]^�[.A! /�831 ��$L�B G""%? /!+1 
M!+: �? X&B H�� �831Bruker SMART CCD  ���*$B! 

%�� 339 ��$L�B �� 8��J�! !+$? /&$B!)��98 �-.



�3K�����#� �m�<"
�: �m�n 234 /! �$�- ���. 6�3�#9 /�831 ��$L�B �
�B�&� ; <$&B. . .n�n

)c�!) (z(
%��4c�!(�- ��$L�B/�"#"��
](CH3)8Sn4(C3H4N3S)2(CH3O)2O2[z] ((CH2Ph)8Sn4Cl2(OH)2[.

�� .�"�? /!+1 ��8� �	�,#- /�+R�/��
+39/�>"$� 234 
)^=�3"� H8� (G�8�8? ��)}��3"� +$"� (�1�� >D >��9�8f .

/<3	 E"B�$: P&9!; A! /+(
� H83b�)i_�3"� H8� (�1i7
H8��:;+:)^�+$"� �3"� (G�8�8? HSD ��)v��3"� +$"� (<"�
�� �"�? .�1 ; �	�e! �"�;! H83b� �1 ��+B �1 H83b� G
!

 N��i=�B�� P&9 6: �Y.
�6�B��HSD �L �!+:��	+J N�8'*B ���K �1 ;"�
>'�Di7�� �	�e! G�8�8? ; H8��:;+: .z8B��-/4�1 "�1 ����#

	�' A! ���*$B!��� !�K ; ��3�? �1 "�!+4 ; >'�D H83b� �
)V )�!���� �� /˚C}��-�831 /,B�&� �!+1/B�+1 �8?+: 7

X>'�D ��.��� /z;� :˚Cii}.

��$� � 6'�	
! ��
A! ���*$B! �1 ����� G
���B M;� O9+? ",���!8��L A! /

�8��J�!!+$?/)��98&$B! �-)9+?"I�-/�$�- ���. !/�1 234 
�"8�9! ���( (� �&#-; ;
JU��-/��$L�B /�831 ;/)V�-

B�+1 ��8���#� �9 �	+J �!+4 �
! A! 
>�� �� P&9!; Gv

�B! ��� ��!� )� � .!
9+? T8� G"I� !� �-��1 )!8? $D!��;
!+	 H+$&9 �1
- �&"�;��"�? <"�+9 �]^^�^i.[
��A!

+$#��
; G
JU��-/�	�,#- �-/�?"��� �! �1
M;� G�-
!
- );�1 H8Zb� �9 �B! G",��K P&9!; ��� �B�1 �V
�.

&t#-"9+? �G"I�-/� �&#-��� �� ��� /�: ��?! 
��81 �!�
� ;��!8?�a8f N�� �1 �&���� �� /b�"J �!+4 �"��+ .!
G
�:
�!�/� !� ��1 )!8?: �8K;"��8 Sn-O ��$L�B �� �8K8� 

�	�,#- �9 �!� �,�� IK8��:
�!�/�8�+? 
��&"��9+? "I
� ���K ���D ����8�]^v�^=.[
�831 ��$L�B/9+? "I}6"1 )µ378�9!(76"1)µ7

!
8�98:;+:;<(7�/;+3979 �$9! "6)=7$�">(7? !+$?"G{��
>��)=(�B! ��� ��!� )� � .&t#-"N�YSf! G/�831 G
! 

; H8f �I"�+? ;!A
��-/:"��8/1��$�! ���1?+?"I��
H;�K �-/^;i���;V �����! .�$�
� )� � >'�D X��9 �-�

!
9+? G"B �� I"�831 E$�/O?�"�C	 �;+J �1 >�
P21/c

�B! ��� �83,$�.

%��7�#��
M;� A! $ �&#-�6�3�#9}6"1)µ378�9!(71"6)µ7!
8�98:;+:;<(7�/;+39 79 �$9! "6)=7$�">(7234 !+$?.



��1V ��!U��#b� )!+
! �B�&� ���9 ; �B�&��831 �3Q� n��

%��8��$L�BORTEP �	�,#- }6"1)µ378�9!(76"1)µ78�98:;+:;<
!(7/�;+3976"9 �$9! )=7>"$�(7234 !+$?.

9�#: 3��!� /�- /�831 }6"1)µ37�9!8(76"1)µ78�98:;+:;<
!(7/�;+3976"9 �$9! )=7>"$�(7234 !+$?{.
Empirical formula                                  Sn4Cl2O4C14H38
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Space group                                 P 21/c
a (Å)                                           )�(�q��/�� 
b (Å)                                           )�(�q��/�
c (Å)                                           )q(�l��/�� 
V (Å3) )��(��/���l 
Z �
Absorption coefficient  (mm-1) ���/m
F(000) �nn� 
Crystal size (mm)                       ��/l×��/l×��/l
Dc (g cm-3) lml/�
range(º) θ for data collection ``/vi 7i=/i
Index ranges -��<=h<=��, -�n<=k<=��, -�q<=l<=�q 
Reflections collected ���n 
Unique reflections [R(int)] q��� 
Data/restraints/parameters q���/l/��� 
Goodness-of-fit l��/�
diffraction density max/min ��n/�7/���/�
Final R indices [I >2σ(I)]a R1 = l���/l

wR2 = �ln�/l
R indices (all data)                                             R1 = lmq�/l

wR2 = �l��/l
CCDC No. ���q�q� 
a R1 = Σ||Fo|-|Fc||/Σ|Fo|, wR2 = [Σ(w(Fo

2-Fc
2)2)/Σw(Fo

2)2]1/2 
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