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Abstract: In this research N(2-chloro-phenyl)4-nitro-thiobenzamide as a 
ligand was synthesized. One mmol of mercury oxide was added to the 
solution of 1 mmol ligand in 45 ml chloroform and after 90 min the mixture 
through celite or BaS to remove unreacted mercury(II) compounds. The 
yellow crystals, which formed by slow evaporization, was separated and 
recrystallized from chloroform as fine yellow crystals with 87% yield and 
dried in vacuo. The crystal structure of above complex was determined by 
single crystal X-ray diffraction method. The complex crystals in a monoclinic 
unit cell with a = 8.2822(9) Å, b = 12.2907(9) Å, c = 13.1243(13) Å, α = 90°, 
β = 98.729(5)°, γ = 90° and Z = 2 and space group P21/c. The S-Hg-S is 
linear with angle of 180º. 
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�'�() *+� ,"#-' ./"0! �!�12�  3"�4) .�-�-5 6�15 #�7� 
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.
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%#�89:"���� ��#� ��$�%  &' �(� &�N)*�+��, �	-' (/��"��01�23�4 �	��)5(1���

67� "�5�-���3�8"��'� 93�)II ( :�; 93-<� =25�-�� "���� 93�)5(=,>� ?	,	-' &�

 �� "@2 A"�BC=D�E� A��� �� F3-#�celite ( BaS�3�8 :�G�'	4 4 "� ���� &3GH )II (

"�3� I&J ���"� K�'�� .���2 2 9L; =��$0 	�#G4 2 $&3-2MN%2=�� ���PJ &� � "�(0 

Q�J ��"�3�.6�-7�' :&3-2 &�J� 6�2N] �)*�+��, �	-' (/��	��� 34�"��01�23�4[�3�8)II(2 

34	  R�	  �� ������X"� ���@4 .S( T�J( Q( &� 6�-7�' :$&3-2TU4&3-G�� +�� 

�"�"�� . �0 T�G� :$	���& Å)B(*M**/Ma =AÅ)B(*BCN/5*b =AÅ)5W(5*/W/5W c =A
o)X(N*B∀BM β =�*Z =�0 �(Y, ��	
 �P21/c��� ."�3� S-Hg-S � ��32 �ZJ 

�0 =(���o5MC��� .

%;"� �<�#��� �:34	  �[�� R�	 X�3�8 6�-7�' A ��3��3� � :&3-2 &�J� A)II (A"��01�2 3�4.

9��1�� \&�� A]$5A&�2 ��24 ��^/T<�� �� A5B4*M

)=�D� �,(&�5W/*/MWA�(�� =#�� �,(&� *C/5C/MW(
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�J� ��&	2 � 1��� :&3-2 &X-ray 6�2 6S-7�_ ... `a

=�#>� 
@�Z�T]$�' �(���� &�J� � �(�&0 �3�8 :���-7)II ( b�c��� d�3c�� +�c� :$"c���� 2

 ��� �"�$� :��4� T$� "�e &� �%��'� � �	
3
 Ab�� "�c�� =c�,	
 &�	E =834 �&3� =��f
 .
�3�8 :���-7�' T@�Z�(II) ]$	c2 	c��2 g&� =2 &��&3��3� :$"���� 2 ��c2 =c' �(��c�'

�3�8(II) &�� �38� �@�Gh :������ &� ��i���� ��c� Qc�' "c� "c�']5�M[.��c�l�$ 
=2 =2 �3�8 ���� =2�� &3h ���3�43��� T-��� ,&3��3c� "c�2 +���c4 =c2��3c�8 (II) �c(� &� 

�� ���� �G�� �G�'	4 �3�]B[.���c� c4 �c�� �"c� ?c[�� :�c(� :�c�L4 &3cn�� �("2 
]$ �3c�8 �c(�&0)II ( +c��, "c��� A&3��3c� ]c4� :�&�� :$"c���� c2 c�4o3�4 ]5C[A:c��3�4 

=J	e"�e �("(	�  +p� A:��*�93�4 ]55[������"��(� �*�)W�H(��3�4]5*["c2( =@c�34 .
=2 6�2 :���-7�' �	2&' � 1��� 1�� � �
�4)*�bo���c'��1�2 3� '	� (�3c�8)II ( 6�c2 �
)*�34o3�4 �("(	�  (�3�8)II ( ��	_ R&�1
 �&](� ]5W�5/.[�(� &� K�c'�� �� ��c$�%  &' 
*�2 ��-��0 �	-'/�"c���� A	��, "���3� 2 K�'�� 67� � "(�	-' +�q�1�2 �	��� N)*��	c-'

+��,(/�"��01�23�4 �	���)5(](�	c' 1��c� �&]5X�5r[scGE@�� �"c���� K�c'�� �� )5(c2
 �3�8 "��'�(II) 6�2 6�-7�' ?	,	-' &� ]N�)*�+��, �	-' (/��4 �	��� 34�"��01�23[�3�8)II (

]Hg(Ncpntb)2["� =��4.

?�	���(  
5�T��4 "���� N)*�+��, �	-' (/�"��01�23�4 �	��� 

K�'�� ��*�2 ��-��0 �	-' /�tcGh 	��c, "���3c� c2 K�'�� GE@�� � "(�	-' +�q�1�2 �	��� 
:$ =�D�]5X�5r["���� )5(=��4 "�.

*�6�2 6�-7�' =��4 ]N�)*�+��, �	-' (/�34�"��01�23�4 �	��� [�3�8)II (]2)Ncpntb(Hg[
�-�� Q( "��'� �� 93��3�8)II(Ag*5r �� ��3-<� =2 A5�-�� 93�N)*�+c��, �	c-' (/��	c��� 
"��01�23�4 g*NW/C?	,	-' &� )ml /X(:�	2 � "� =,>� u4� :�� &� �BC2 =D�E� =��� ]c$

 R�& =2 K�'�� +���4 A"�v�& g�� T(o :&��)tlc ( :��L; F3-#� 2 �CCl4/CH3OH 
�G�� =25X:5"� 9G�� .K�'�� F3-#� 67� ��� �� ����celit ( BaS c4 "c� ���� &3cGH 

�3�8 :�G�'	4)II (K�'�� "�3� I&J ���"� .:c$&3-2 Qc4 � 9Lc; T��c$0 	c�#G4 c2 $&3-2
 ���2 2 ?	,	-' &� v�& �&� ���3�MN%=2�� �38��� Q�J LJ &� � "�(0"�3�.

@)"/�� � A7� 
K�'��N)*�+��, �	-' (/��3c�8 "��'� 2 "��01�23�4 �	��� (II) 6�-7c�' +���c4 wc83� 

6�2]N�)*�+��, �	-' (/�34�"��01�23�4 �	��� [�3c�8)II (]Hg(Ncpntb)2 [ x3cJ ���c2 c2
"� .�� ������ 2 6�-7�' �(�1H-NMR �IR �"c� �(�� .6�-7c�']Hg(Ncpntb)2 [
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�G�G; A������4��%� AyL,�H[� ``

 �c�� �[�&c� =2 +(� �&� =���� "���� � v�& �&� .&� 6�-7c�'oCr/*5* �c� x�z &� �3c� 
�4&3� "���� x�z TZD� ='oC5X5 ��� .{�h &�H-NMR Tc-E A"���� N-H &� WX/B=δ

=2 A6�-7�' &� � �"� 	$} "�3�  +���4 �-HC=N �"� ~f; �"��( T-E A��� .+���4 2
 :����&"c�$ �(�	2c�2 � �"c� 	c��' �	
3c
 ]4� &�[� ��1�2 =D-; ���	���� ���e A6�-7�'

 	(�D� ��� =2 ��1�2 =D-;δ=28 	���2 �"� 8 �c��	���� ���e K(�1,� 2 	�(� ~	h �� A"��
 	(�D� ��� =2 b�� ]4� &�[� ��1�2 =D-; :����&"�$ Ab�� ]4� ~�	h� δ8 	��'=2�"c� 8-

"��)9�"85.({�hIR Tc-E "cE, A6�-7�' N-H �Jc� &��c2 Tc-E :�&�� � �c�� C=N  
)"�3� IA"��03�4 5cm-5rCX ("�3�  � ��32 IV �0 :"��0 3�4)R@4&�C-S (  	(�D� ��� =2
λ=28 	��' ��� �"� 8)9�"8*.(+�� &� 6�-7�' &3-2 &�J�5���� ��� �c�� �"� .

3�  93h "�C=S AÅNNX5 =2 =' A��� "�3�  �'&�� ��1�� K$' �-Hπc2 =�(D� &� A
=2�� ���0 :"��03�4 :$"����)Å5rNM (]5N[AX/%"�3�  93h � =�,( K(�1,�C-N)Å

*NX/5(=2"c�3�  �'&�� ��1�� K(�1,� �-Hπ=2�c� ���0 "c��03�4 "c���� =c2 �G�c� A)Å
W/X/5(]5M[*/X%��� =�,( K$'.

B�#&CbHLh� H-NMR (δ in ppm from CDCl3)"����)5(6�-7�' �]Hg(Ncpntb)2[.

N-H o-tb o-C6H4 m-tb M-C6H4 p- C6H4 

NcpntbH WX/B W/M r/N 5/M /C/N�*5/N r/N

[Hg(Ncpntb)2] - Wr/M *r/r *N/M /r/N�*r/N M/r

B�#&D:��@4&� �(	���� �� �J	2 IR "����)5(6�-7�' �]Hg(Ncpntb)2[
)9�"8 �(� &�](&�� :{�@>m =،��3�� w =�:3E=s(.

ν(NH) "��03�4 :$"�3� a

I II                  III                        I                 
NcpntbH mWW*M m5XBX m5*CN wBWC wNW* �wrrX 

[Hg(Ncpntb)2] - vs5rCX s55MX vsB*W wN/W �mr5r 

________________________________________________________
5���8	]5B["���G2 �&.
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�J� ��&	2 � 1��� :&3-2 &X-ray 6�2 6S-7�_ ... `�

�8)F6�-7�' ��3��3� &�J� [Hg(Ncpntb)2].

��� ������ �	
�� 	����]N�)������ ���� (��
 "#������
�  ���! [%
�&)II(]�Hg(Ncpntb)[

���"��R�	  2 �(	�
 ���Nonius Kappa CCD 2 �K2c4 Mo-Kα&� AK)*(5XC ?c[�� 

"� .Tc��	2 �� ����c�� c2 A]�D��c� R�& �� ���&"c�$	�� :��4� ��@E3�SHELXS-97 �

K(o  2 �"�SHELXL-97 "� =G�<� .&�"cD� Tc(  	c2 b@2	� +E�"; K(o *F:�	c2 

���� =�$"� ?[�� $ .�� A6�-7�' ���� :��	(� TZ2�& =2"�0 ���:

)PC*WW/N/(+*)P/XM*r/C(+)C
*( F*σ=5�W

A�0 &� =_P�� ��4&GH :W/)FC+C
*F(=P.�(�� &�"D�Rw ���� T�$ :�	2 TZ2�& �� $ �c(	

=2 �� ���"(0:

CWBM/C=X/C]*)C
*∑w( F / *)*- FCC

*∑w ( F[=RW

9�"8 &� 6�-7�' :&3-2 &�J� bHLh�W]4� b��#� �9�"8 &� $/� "�3�  93h �

=(��� 9�"8 &� :"�3�  :$X=q�&� �"� "��.�� ��� &�J� ��&	2 ��	c
 =c' "c$� 3c�4 :c$

 Tc(��� � ��32 +��� �3�8 =2 �	
3
 ]4� t(	h �� "��01�2S-Hg-S 	c2�	2 o5MC �c�� .Kc(�&0

~�	h� &� ��"�$Hg =2 ��� �ZJ b&3� .6�-7�' �(Y, ��	
 =��(� =2 =834 2P21/c �

&�"D�ZA�0 *�A�� 	2 93��3� �&D4 1'	� � �&�� &�	E �&D4 1'	� �%(� ��@E3� :�& 93��3�

��� tGZ�� �(Y, ��	
 �&D4 1'	� .
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�G�G; A������4��%� AyL,�H[� `�

 
B�#&G6�2 6�-7�' :&3-2 :$ ���� ]N�)*�+��, �	-' (/�34�"��01�23�4 �	��� [�3�8)II (]Hg(Ncpntb)2[

Chemical formula  C26H16Cl2HgN4O4S2
Formula weight  NM//C/ 

Temperature  )*(5XC  K 

Radiation, wavelength  Mo Kα � C/N5CNW Å 

Crystal system, space group  monoclinic, P21/c 
Unit cell parameters a = )B(*M**/M Ao

b = )B(*BCN/5*  Ao o)X(N*B/BM β =

c = )5W(5*/W/5W  Ao

Cell volume )5W(5*/W/5W AoW

Z *
Calculated density  5/BN* g/cmW

Absorption coefficient µ *W5/r mm−5

F(000) NXr 

Crystal colour and size Yellow � W5/C × **/C × *C/C mmW

Reflections for cell refinement 5Wr (θ range */X to *X/C°) 

Data collection method Nonius KappaCCD diffractometer 
 φ and ω scans 
θ range for data collection //* 4 C/*X °

Index ranges B� < h < 55��B < k < 5/ 5X�� < l <5/ 

Completeness to θ = C/*X ° N/MB  %

Reflections collected r*r* 

Independent reflections *CBN(Rint = C/C*B/)

Reflections with F2>*σ 5/Br 

Absorption correction numerical 
Min. and max. transmission C/*rX and C/WMN 

Structure solution direct methods 
Refinement method Full-matrix least-squares on F2 
Weighting parameters a, b C,CCCC, 5/r5WC 

Data / restraints / parameters *CBN / C / 5NM 

Final R indices [F2>*σ] R1 = C/C5NW � wR2 = C/CW*r 

R indices (all data) R1 = .C /C/WW, wR2 = C/CWMB 
Goodness-of-fit on F2 5/CNr 

Largest and mean shift/su C/CCC and C/CCC 

Largest diff. peak and hole C/MC and  −C/XM e Å−W
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�J� ��&	2 � 1��� :&3-2 &X-ray 6�2 6S-7�_ ... `�

B�#& �]4� b��#�:$	���&  � $ =286�-7�' Q� 34�1(� �(8 [Hg(Ncpntb)2].

x y z Ueq 

Hg(5) C/XCCC CCCC/C CCCC/5 )M(C5M/M/C

S(5) )5*(rXM/B/C )B(C/X*N/C )N(5XNrM/5 )M(C*WM/C

Cl(5) )5X(rWBMr/C )55(W/Nr//C )5C(BN/BM/5 )M(C/B//C

N(5) )/(Mrr//C )W(5rXN/C )*(CX*r/5 )M(C*X//C

N(*) )/(*Wr*/5 )W(*5rM/C )W(X5NB/5 )M(C*rB/C

O(5) )W(*X*X/5 )W(5/X//C )*(XM/*/5 )M(CWN//C

O(*) )/(*BrC/5 )W(WCN//C )*(XW5r/5 )B(C//X/C

C(5) )X(NN5X/C )/(5/MB/C )W(BXWM/C )55(C*NX/C

C(*) )X(rrN*/C )/(*WCC/C )W(BCNM/C )55(CW5r/C

C(W) )X(XM5r/C )/(*5r5/C )W(MCNN/C )5*(CWrX/C

C(/) )X(rCX*/C )X(5*WB/C )W(NX/5/C )5W(C/5X/C

C(X) )X(N5C*/C )/(C/W5/C )W(NBN*/C )5W(C/55/C

C(r) )X(NBN//C )/(CXWM/C )W(MBrN/C )5C(C*MB/C

C(N) )X(M*B5/C )W(5*/C/C )W(5W/M/5 )B(C*C//C

C(M) )/(B/CX/C )W(5/XX/C )W(*W/5/5 )B(C5Xr/C

C(B) )X(C5MX/5 )/(*/r5/C )W(*/B*/5 )B(C*W*/C

C(5C) )X(55Nr/5 )W(*NCC/C )W(W/5W/5 )5C(C*rX/C

C(55) )/(5WMN/5 )W(5B5*/C )W(/5NW/5 )B(C*C*/C

C(5*) )X(CrBW/5 )W(CMBB/C )W(/CWr/5 )B(C**//C

C(5W) )X(BrrX/C )W(CrM5/C )W(W5*5/5 )B(C**M/C
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�G�G; A������4��%� AyL,�H[� `�

B�#HH&I"cc�3�  93cch =cc2 F3cc2	� bccHLh� �ccJ	2 (pm) 6�-7cc�' :�	cc2 :"cc�3�  :cc(��� �
]*[Hg(Ncpntb) ����#4 �&�"���� ~�	<�� :$&�"D� 2 (e.s.d.s) 1���	  +J�� &�.

Symmetry operations for equivalent atoms 
#1   −x,−y+2,−z+1        

Hg(5)–S(5) )5C(W/WW/* Hg(5)–S(5) )5C(W/WW/*
S(5)–C(N) )/(NNX/5 Cl(5)–C(*) )X(N*r/5
N(5)–C(5) )X(/*//5 N(5)–C(N) )X(*NX/5
N(*)–O(5) )/(**B/5 N(*)–O(*) )/(**5/5
N(*)–C(55) )X(/N//5 C(5)–C(*) )r(WBX/5
C(5)–C(r) )r(/*W/5 C(*)–C(W) )r(/CX/5
C(W)–H(W) BXCC/C C(W)–C(/) )N(WrW/5
C(/)–H(/) BXCC/C C(/)–C(X) )r(WMW/5
C(X)–H(X) BXCC/C C(X)–C(r) )r(WBB/5
C(r)–H(r) BXCC/C C(N)–C(M) )X(XC5/5
C(M)–C(B) )r(WBX/5 C(M)–C(5W) )X(WB5/5
C(B)–H(B) BXCC/C C(B)–C(5C) )r(WMr/5
C(5C)–H(5C) BXCC/C C(5C)–C(55) )X(WM*/5
C(55)–C(5*) )X(WN5/5 C(5*)–H(5*) BXCC/C
C(5*)–C(5W) )X(WN5/5 C(5W)–H(5W) BXCC/C

S(5)–Hg(5)–S(5#5) C/5MC Hg(5)–S(5)–C(N) )5W(XC/5CB
C(5)–N(5)–C(N) )W(M/5**  O(5)–N(*)–O(*) )W(W/5*W  
O(5)–N(*)–C(55) )/(B/55N  O(*)–N(*)–C(55) )/(M/55M  
N(5)–C(5)–C(*) )/(N/5*C  N(5)–C(5)–C(r) )/(X/55B  
C(*)–C(5)–C(r) )/(//55B  Cl(5)–C(*)–C(5) )W(M/55B  
Cl(5)–C(*)–C(W) )/(//55B  C(5)–C(*)–C(W) )/(r/5*C  
C(*)–C(W)–H(W) W/5*C  C(*)–C(W)–C(/) )/(X/55B  
H(W)–C(W)–C(/) W/5*C  C(W)–C(/)–H(/) X/55B  
C(W)–C(/)–C(X) )/(5/5*5  H(/)–C(/)–C(X) X/55B  
C(/)–C(X)–H(X) //55B  C(/)–C(X)–C(r) )X(*/5*5  
H(X)–C(X)–C(r) //55B  C(5)–C(r)–C(X) )/(5/55M  
C(5)–C(r)–H(r) B/5*C  C(X)–C(r)–H(r) B/5*C  
S(5)–C(N)–N(5) )W(r/5W5  S(5)–C(N)–C(M) )W(//55C  
N(5)–C(N)–C(M) )W(C/55M  C(N)–C(M)–C(B) )W(W/55B  
C(N)–C(M)–C(5W) )/(N/5*5  C(B)–C(M)–C(5W) )/(C/55B  
C(M)–C(B)–H(B) r/55B  C(M)–C(B)–C(5C) )/(M/5*C  
H(B)–C(B)–C(5C) r/55B  C(B)–C(5C)–H(5C) B/5*C  
C(B)–C(5C)–C(55) )/(W/55M  H(5C)–C(5C)–C(55) B/5*C  
N(*)–C(55)–C(5C) )/(W/55B  N(*)–C(55)–C(5*) )/(*/55M  
C(5C)–C(55)–C(5*) )W(X/5**  C(55)–C(5*)–H(5*) N/5*C  
C(55)–C(5*)–C(5W) )/(r/55M  H(5*)–C(5*)–C(5W) N/5*C  
C(M)–C(5W)–C(5*) )/(N/5*C  C(M)–C(5W)–H(5W) N/55B  
C(5*)–C(5W)–H(5W) N/55B
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