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&5EFGHICB5 +C;CRGL ;C8-JGM Q8KG�CBBO 8>5KGN TF5;< 2,4,6->;@TF5;-1,3,5->;@8Q@B< 
;GQB@K@ LC>C;5J@-FG?B@K@ Q8KGEB@-8K@. �5Q;5RFCB5 Q;<?BG >8 C]C->@NBG +;C+8;8>@NBG 
KC>5H@ E@B>CQ< K5B5Q8KG�CB@T, H@Q8KG�CB@T, >;@Q8KG�CB@T +5TGHB@T 1,3,5->;@8Q@B<. 

Passing of reactions of substitution of atoms of chlorine of 2,4,6-trichloro-1,3,5-triazine 
by different heterocyclic derivatives was investigated. �omfortable and effective preparative 
methods of synthesis of mono-, di-, three- substituted derivative of 1,3,5- triazine was 
developmented. 

�C>8 ;5R5>@ – '"m'"o�!� m'%h�� � &g&)!���� *'&*�'�!���� j&!"��)� j"��g�)���i 
��m�j��&��+ *"+����+ 2,4,6-!'�+#"'-1,3,5-!'��m��% g�'j�)"g"'��j� $&!&'"��)#�h��j� m�j�(��-
)�j� – *"+����j� o&�m!��m"#% !� o&�m�j���m"#%. 

 
�8<-5N8 B5N@QB8. ��� h�( ��)"����l '"o"!� o%� �"(#��k&��e *&'&o�$ '&�)��e *"(!���e�"$" 

m�j��&��l �!"j�� +#"'% 2,4,6-!'�+#"'-1,3,5-!'��m��% �%)#&"g�#���j� m�j�(��)�j�, '"m'"o#&�" 
*'"(!� *'&*�'�!���� j&!"��)� "�&'k���l j"�"-, ��- !� !'�m�j��&��+ *"#�g%�)��"��#���+ *"+����+ 
!'��m��%. 

 
D;8->@?BC QB8?CBBO. �"����e % ��e  '"o"!� &)(*&'�j&�!�#���e j�!&'��# n �"��j % $�#%m� 

(��!&m% $&!&'"*"+����+ 2,4,6-!'�+#"'-1,3,5-!'��m��%. 
�&'k��" o�$�!"�"�� *"+���� !'��m��%, �" 
j�(!l!� '�m�"j���!�� o�"#"$�h�" �)!���� g'�$j&�!�, �" ��n j"k#���(!� m��e(��!� ��#&(*'lj"����e 
*"x%) �"��+ o�"#"$�h�" �)!����+ (*"#%). 

 
	EB5NB8 ?8E>@B8. �� "(!���� '")� "("o#��"$" m���)��#&��l ��o%#" "�&'k���l #�)�'(�)�+ 

*'&*�'�!�� [1, 2] *"#�g%�)��"��#��"i ��i x#l+"j *"&!�*�"$" �)#uh&��l m�j�(��)�� m '�m��j 
(*&)!'"j �#�(!��"(!&e.   m�’lm)% m ��j o%#" '"m$#l�%!" "!'�j���l (*"#%) ��  "(�"�� 2,4,6-
!'�+#"' 1,3,5-!'��m��% (1) m�j��&��lj "��"$", ��"+ � !'�"+  �!"j�� +#"'%.  ��e '"o"!� '"m$#l�%!" 
*��+"�� �"  (��!&m% o�$�!�"+ �"�"'"mh����+ �j��"*"+����+ 2,4,6-!'�+#"'-1,3,5-!'��m��%, � l)"j% 
�!"j� +#"'% m�j��&�� '�m��j� m�j�(��)�j�. 

	m�nj"��l ����%'+#"'��% m �j���j�, "h&����", ��e)'��& ���h&�� "o#�(!� +�j�i *"+����+ 
!'��m��%. 	&#�)� '%+#���(!� �!"j�� +#"'% 2,4,6-!'�+#"'-1,3,5-!'��m��% � e"$" ��(")� '&�)��e�� 
m��!��(!� *"l(�un!�(l m��k&�"u &#&)!'"��"u $%(!��"u �!"j�� �%$#&�u. �&�)��l m�j��&��l 
*'�()"'un!�(l % *'�(%!�"(!� )�(#"!� % '&�)��e��e j�(� m� '�+%�") %!�"'&��l h&!�&'!���"i 
�j"��n�"i ("#� *" �m"!% !'��m��"�"$" l�'�, �" *"#&$x%n m�j��&��l �!"j� +#"'% [3]. 

�&'&� !'��m���� ���"j� (*"#%)� m ��(")"u $&'o�����"u, g%�$�����"u !� ��(&)!�����"u ��nu 
[4–7]. �")'&j� �"�� m�(!"("�%u!�(l �#l o"'"!�o� m o%'’l��j� '�m��+ (�#�(�)"$"(*"��'(�)�+ 
)%#�!%'. ��eo�#�x� )�#�)�(!� $&'o������ n *"+����j� 1,3,5- !'��m��% ((�j-!'��m��%). 

�&!"�"j "�&'k���l n ���#u����l (*"#%), �" j�(!l!� ��#��% �j��"$'%*%, ����%'+#"'��"j % 
�"���e h� �"��"-��&!"�"��e (%(*&�m�i � *'�(%!�"(!� m�’lm%uh�+ )�(#"!% �$&�!��. �#l j"��g�)���i 
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!'��m��% o%� ��)"'�(!���e 'l� (%#�g���#�j���� (2 �-$), (%#�g���#"�� )�(#"!� (4) !� *"+���� 
o&�m!��m"#% !� o&�m�j���m"#% (6 [1–3]). 

�&'x� ��� &!�*� j"��g�)���i *'"+"��#� m� !�)"u (+&j"u: 
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�&'k���l *'"�%)!�� �m�nj"��i (%#�g���#�j���� m ����%'+#"'��"j *'"�"��#� m� !&j*&'�!%'� 

-2 "�, *"(!�e�" *&'&j�x%uh� � "+"#"�k%uh� '� =6–7. �&m%#�!�!� ���#�m% ��� (���h�!�, �" �k& 
h&'&m *��$"���� � '&�)��e��e j�(� j�(!�!�(l �"(�!� ��m�)� )"��&�!'���l ��+����+ '&�$&�!��. 

t%�"�� *'"�%)!�� *��!�&'�k&�� ����j� �¸-(*&)!'"()"*�i, �& (*"(!&'�$�u!�(l ()&#&!�� 
)"#�����l !'��m��"�"$" )�#��l; ��l��� ��!&�(���� j�)(�j%j� *"$#�����l � ��!&'��#� 1400– 
1420 (j-1, *"�’lm��� m “��+�uh�j�” )"#�����lj� )�#��l; ��!&�(���� (j%$� *"$#�����l *'� 800– 
820 (j-1, �" j�#" m�#&k�!� ��� *'�'"�� m�j�(��)�� % )�#���, +�'�)!&'�� �#l *"m�*#"�����+ 
�&g"'j���e��+ )"#����� % ��)#�; h�(!"!� *"$#�����l � "o#�(!�, 700–720 (j-1, ���*"����u!� 
*#"�����j �&g"'j���e��j )"#�����lj. 	�#&�!�� )"#�����l m�’lm)�� �-�l, +�'�)!&'�� �#l 
(��!&m"����+ +#"'*"+����+ (�j-!'��m��%, (*"(!&'�$�u!�(l l) ��!&�(���� (j%$� *"$#�����l *'� 
830-850(j-1. �'�(%!��(!� �j���"$" g&'j&�!� % ��+ (*"#%)�+ *��!�&'�k&�� ��!&�(����j� (j%$�j� 
)"#����� *'� 1616–1632 � 3310–3350 (j-1. �'�(%!��(!� (%#�g�j�#��"$" g'�$j&�!�  � "!'�j���+ 
*'"�%)!�+ '&�)��i *��!�&'�k&�� ��!&�(����j� (j%$�j� (&j�!'�h��+ � �(�j&!'�h��+ )"#����� SO2 
$'%*� *'� 1118–1126 !� 1310–1320 (j-1. 


()�#�)� *'� ���#u����� ����%'+#"'��"j (%#�g���#�j���� "�&'k��� *'"�%)!� (3 �-$), 
�&'"mh���� % �"��, !" ��(!%*��j &!�*"j '"o"!� o%#" �"(l$�&��l '"mh���"(!� ��x�+ (*"#%) % �"�� 
m� '�+%�") ��&�&��l � !'��m�� m�j�(��)� m $��'"g�#���j� �#�(!��"(!lj�. ��)�j m�j�(��)"j o%#" 
��o'��" (%#�g���#"�% )�(#"!% (4), l)� j�(!�!� ��#��% �j��"$'%*%, m��!�% �" ���#%����l. 


�&'k���l ��m�j��&�"i *"+���"i ���o%��n!�(l m� ��$'�����l �" 50–60 "� % �"��"j% 
(&'&�"����. �"#l�% )�(#"!%, l)� ����#ln!�(l � +"�� '&�)��i, �&e!'�#�m"�%��#� 10  %-j '"mh��"j 
Na2CO3, *��!'�j%uh� '� � j&k�+ 6–7. 	 +"�� '&�)��i %!�"'un!�(l *'"�%)! �m�nj"��i 4-(4,6-
��+#"'"-(1,3,5)-!'��m��-2-�#�j��"o&�m"#(%#�g"��j��% m (%#�g���#"�"u )�(#"!"u, l)�e '"mh����e 
% �"��.  

�'"+"�k&��l '&�)��i j"k�� (*"(!&'�$�!� m� m��)�&��lj (%(*&�m�i �&'"mh����+ *'"�%)!��  
(3 �-$) � '"mh���. 
�&'k���  *'"�%)!� – )'�(!�#�h�� '&h"����, �"o'& '"mh���� % �"��. 

�)#�� � o%�"�� *'"�%)!�� *��!�&'�k&�� ����j� �¸-(*&)!'"()"*�i, &#&j&�!�"$" ���#�m%. 
�&'&o�$ '&�)��i )"�!'"#u��#� j&!"�"j ��� (o%!��"# : "�!"�� )�(#"!� : !"#%"#=2:1:1), !'���#�(!� 
'&�)��i – 1–2 $"�. 


()�#�)� "!'�j��� �� *"*&'&���"j% &!�*� '"o"!� (*"#%)� (�j-!'��m��% � (%#�g���#�j����, � 
!�)"k �j��")�(#"!�� *"+���� ��m�j��&��+ !'��m���� �& *")�m�#� ��!�j�)'"o�"i �)!���"(!� [8], j� 
��'�x�#� j"��g�)%��!� ��m�j��&�� !'��m��� $&!&'"��)#�h��j� m�j�(��)�j� – *"+����j� !��m"#% 
!� �j���m"#%. 	�o�' m�j�(��)�� ¨'%�!%���(l �� '&m%#�!�!�+ (��!&m% !� �"(#��k&��l *'"!�j�)'"o�"i 
�)!���"(!� (��!&m"����+ '���x& j"�"-,��-, !'�-(!��m"#") �j���m"#"-!'��m���� [9]. 
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�&�)��u m�j��&��l !'&!�"$" �!"j% +#"'% (*"#%) 5 (�-$)  *'"�"��#� �m�nj"��nu m ���*"�����j 
$&!&'"��)#"j (6 [1-3]) % (!"#%"# : ����) m� !&j*&'�!%'� 110–120 0�,  %*'"�"�k 4–5 $"� � 
*'�(%!�"(!� !'�&!�#�j��% m� !�)"u (+&j"u: 
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�� '&m%#�!�!�j� ��� (o%!��"# : "�!"�� )�(#"!� : !"#%"# = 2:1:1) h&'&m ��� $"���� � '&�)��e-
��e j�(� j�(!�!�(l �"�"#� ��m�)� )"��&�!'���l ��+����+ '&�$&�!��. t%�"�� 7 (�-i), *��!�&'�k&�� 
����j� �¸-(*&)!'"()"*�i, �& (*"(!&'�$�u!�(l ��#&�!�� )"#�����l !'��m��"�"$" )�#��l, ��#&�!�� 
)"#�����l m�'lm)�� -�-�l *'� 700–720 (j-1, +�'�)!&'�� �#l (��!&m"����+ +#"'*"+����+ (�j-
!'��m��%. �'�(%!��(!� =�–� g'�$j&�!� � "!'�j��"j% *'"�%)!� '&�)��i *��!�&'�k&��  (j%$�j�  
)"#����� *'� 2900-3100 (j-1. 	�#&�!�� )"#�����l m�`lm)�� –�–S–C–, l)� ��l��� � ��)#� o&�m"!��m"#%, 
(*"(!&'�$�u!�(l l) ��!&�(���� (j%$� *"$#�����l *'� 1120–1150 (j-1. �'�(%!��(!�  $'%*� (�=N–) 
�j���m"#��"i *'� 1730–1780 (j-1, �j���"i  (-N–H) – *��!�&'�k&�� ��!&�(����j� (j%$�j� ��#&�!��+ 
)"#����� 3100–3200 (j-1. �'�(%!��(!� �j���"$" g'�$j&�!� % ��+ (*"#%)�+ *��!�&'�k&�� 
��!&�(����j� (j%$�j� )"#����� *'� 1616–1632 � !� 3310–3350 (j-1. �'�(%!��(!� (%#�g���#��"$" 
g'�$j&�!� � "!'�j���+ *'"�%)!�+ '&�)��i *��!�&'�k&�� ��!&�(����j� (j%$�j� (�j&!'�h��+ � 
�(�j&!'�h��+ )"#����� SO2-$'%*� *'� 1118–1126 !� 1310–1320 (j-1 . �'�(%!��(!� (%#�g"$'%*� % 
(!'%)!%'�+ (*"#%) *��!�&'�k%n!�(l ��!&�(����j� (j%$�j� (�j&!'�h��+ � �(�j&!'�h��+ )"#����� 
SO3H-$'%*� *'� 1040–1050 (j-1.  

��(!%*��j &!�*"j '"o"!� o%�& �"(#��k&��l ��!�o�)!&'��#��"i !� *'"!�$'�o)"�"i �)!���"(!� 
"�&'k���+ (*"#%). 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �¸-(*&)!'� ��+����+ '&h"��� � *'"�%)!�� m�*�(��� �� 

(*&)!'"g"!"j&!'� SPECORD M-80 � !�o#&!)�+ m KBr. �"�!'"#� m� +"�"j '&�)��i !� �������%�#�-
��(!u '&h"��� *'"�"��#� j&!"�"j ��� �� *#�(!��)�+ „Silufol UV-254” i „Merk Kieselgel 60 F254”. 

 
�C>5H@-@ 5HC;I8BBO 
 
4-(4,6-89:;<,<-(1,3,5)-+,9@A9B-2-0;@D0B<)-/-BA<;1E;FG<B@D0H(3 @) 
�" 0,538 $ (0,003 j"#�) (!'&*!"���% ( ) � 30 j# ��&!"�% m� !&j*&'�!%'� -5 "� � *&'&j�x%����l 

�"��u!� 0,577 $ (0,003 j"#�) ����%'+#"'��% � 20 j# ��&!"�%. �&�)��u *'"�"�l!� m� !&j*&'�!%'�  
-5–0 0� � *"(!�e�"$" *&'&j�x%����l. �"#l�% )�(#"!%, l)� ����#ln!�(l � +"�� '&�)��i, m�’lm%u!�  
10  %-j '"mh��"j ("��.  '� (&'&�"���� *��!'�j%u!� o#�m�)" 6,5-7. �'���#�(!� '&�)��i – o#�m�)"  
2 $"�.  
�&'k���e *'"�%)! 4-(4,6-��+#"'"-(1,3,5)-!'��m��-2-�#�j��")-o&�m"#-(%#�g"��j�� m=0,78 $ 
(78  %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# =185 0�.          


oh�(#&�" (�9�7N5O2SCl2), %:C 30, H 0,27, N 19,4, Cl 19,7. 
���e�&�" � 29,8, � 0,25, N 19,5, Cl 19,6. 
 �¸  (�	r,(j-1):  3100, 1650 (NH),  1410 , 1230, 820 (C=N !'��m��.), 1115 (SO2), 720 (C-Cl). 
�� ���&�&�"u j&!"��)"u o%#� "!'�j��� !�)� (%#�g���#�j���� *"+���� 1,3,5-!'��m��% (3 o-$):  
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4-(4,6-89:;<,<-1,3,5-+,9@A9B-2-0;@D0B<)-N-(4,6-H9D-+9;I0,9D0H9B-2-0;)-
/-BA-B1E;FG<B@D0H (3 /) 

	�+�� m=0,76 $ (76 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�15H13N7O2SCl2), %: C 42,3, H 3,0, N 23,0, 
 7,5, S 7,5, Cl 16,7. 
���e�&�" C 41,3, H 2,9, N 22,0, S 7,3, Cl 16,5 
�¸  (�	r,(j-1):  3200, 1650 (NH), 2885, 2475 (��), 1410, 1230, 820 (C=N !'��m��.), 1135 (SO2), 

710 (C-Cl). 
 
4-(4,6-89:;<,<-1,3,5-+,9@A9B-2-0;@D0B<)-N-+0@A<;-2-0;-/-BA-B1E;FG<B@D0H (3J) 
	�+�� m=0,71 $ (71 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (C12H8N6O2S2Cl2), %: C 35,7, H 2,0, N 20,8, 
 8,0, S 15,9, Cl 17,6. 
���e�&�" C 35,1, H 2,2, N 20,5, S 15,5, Cl 17,2. 
�¸  (�	r,(j-1):  3210, 1650 (NH), 1410 , 1230, 820 (C=N !'��m��.),1150(-�-S-C- (��)#.)),  1120 

(SO2), 730 (C-Cl). 
 
4-(4,6-89:;<,<-1,3,5-+,9@A9B-2-0;@D0B<)-N-KE@B0H9B<-2-0;-/-BA-B1E;FG<B@D0H (3 K) 
	�+�� m=0,73 $ (73 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (C10H9N7O2SCl2), %: C 33,1, H 2,5, N 27,1, 
 8,8, S 8,8, Cl 19,7. 
���e�&�": C 33,0, H 2,2, N 27,2, S 8,2, Cl 19,5. 
�¸  (�	r,(j-1):  3270, 3150, 1650 (NH), 1410 , 1230, 820 (C=N !'��m��.), 1135 (SO2), 710 (C-Cl). 
 
4-(4-:;<,<-6-(4-1E;FG@D<L;-G-B0;@D0B<)-(1,3,5)-+,9@A9B-2-0;@D0B<)-/-BA<;1E;FG<M91;<+@ 

(5 @) 
�"  0,3076 $ (0,0018 j"#�) (%#�g���#"�"i )�(#"!� % 100 j# �"�� m� !&j*&'�!%'� 55 0� � 

*"(!�e�"$" *&'&j�x%����l �"��u!� 0,7573 $ (0,0018 j"#�) 4-(4,6-��+#"'"-(1,3,5)-!'��m��-2-
�#�j��")-o&�m"(%#�g"��j��% (2.2�). �'� �"������� *'"�%)!% j"�"m�j��&��l � '&�)��e�% (%j�x 
%!�"'un!�(l (%(*&�m�l, l)% ��$'���u!� �" !&j*&'�!%'� *'"+"�k&��l (��!&m% (50–60 "�). ��� h�( 
'&�)��i %!�"'un!�(l *'"�%)! �m�nj"��i 4-(4,6-��+#"'"-(1,3,5)-!'��m��-2-�#�j��")-o&�m"(%#�g"��-
j��% (2.2�) m (%#�g���#"�"u )�(#"!"u, l)�e '"mh����e % �"��. �'"+"�k&��l '&�)��i j"k�� 
(*"(!&'�$�!� m� m��)�&��lj (%(*&�m�i �&'"mh����+ *'"�%)!�� � '"mh���. �"#l�% )�(#"!%, l)� 
����#ln!�(l *�� h�( '&�)��i, �&e!'�#�m%u!� 10 %-j '"mh��"j Na2CO3, *��!'�j%uh� '� � j&k�+ 6–7. 
�'���#�(!� '&�)��i *�� h�( *&'&j�x%����l (!��"��!� 8 $"�. �&�)��u ���k�u!� m�)��h&�"u, )"#� 1–2 
)'�*#� '&�)��e�"i j�(�, '"mh��&�"i % 10 j# $�'lh"i �"�� (60–65 °�), *&'&(!�u!� ����!� (�#��& 
*"j%!����l *'� "+"#"�k&��� �" )�j��!�"i !&j*&'�!%'�. ��#� '&�)��e�% j�(% "+"#"�k%u!� �" 
)�j��!�"i !&j*&'�!%'� � ���g�#�!'"�%!� �� #�e�� tu+�&'� ��� m�#�x)�� �&*'"'&�$"���"$" *'"�%)!% 
j"�"m�j��&��l. 
!'�j���e g�#�!'�!, � l)"j% j�(!�!�(l *'"�%)! '&�)��i, ��$'���u!� �" 60–65 °�. 
�� *"(!�e�"$" *&'&j�x%����l � '"mh�� �"��u!� �&�&#�)�j� *"'��lj� 25 $ )%+"��"i ("#� (NaCl). 
��(#l "��"$"����"i ��!'�j)�, *�� h�( *&'&j�x%����l � ��$'�����l (60 "�), "�&'k���e "(�� 
���g�#�!'"�%u!�. 
�&'k��% *�(!% '&!&#��" ���!�()�u!� �� g�#�!'� � *&'&�"(l!� % h�x)% �&!'�. 

(�� (%x�!� m� !&j*&'�!%'� 80 "�. 


�&'k���e  *'"�%)! – )'�(!�#�h�� '&h"����, �"o'& '"mh���� % �"��. 
	�+�� m=0.65 $ (65 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�15�13N6O5SCl), %:C 39,4, H 2,8, N 21,4, Cl 7,7. 
���e�&�" � 39,3, � 2,4 N 21,1, Cl 7,3. 
�¸  (�	r,(j-1):  3200, 1650 (NH), 1410 , 1230, 810 (C=N !'��m��.), 1127 (SO2),  1050 (SO3�), 720 

(C-Cl). 
�� ���&�&�"u j&!"��)"u o%#� "!'�j��� !�)� *"+���� 1,3,5-!'��m��% (5, o–$):  
 
4-{4-O;<,<-6-[4-(4,6-H9D-+9;I0,9D0H9B-2-0;1E;FG@D<L;)-G@B0;@D0B<]-1,3,5-+,9@A9B-2-

0;@D0B<}-/-BA<;1E;FG<M91;<+@ (5  /)  
	�+�� m=0,57 $ (57 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



 151


oh�(#&�" (C21H19N8O5S2Cl), %: C 44,8, H 3,4, N 19,9, 
 14,2, S 11,4, Cl 6,3. 
���e�&�" C 44,6, H 3,2, N 19,7, S 11,2, Cl 6,2. 
�¸  (�	r,(j-1):  3200, 1660 (NH), 2890, 2480 (��), 1410 , 1230, 820 (C=N !'��m��.), 1129 (SO2), 

1070 (SO3�),  710 (C-Cl). 
 
4-{4-O;<,<-6-[4-(+0@A<;-2-0;1E;FG@D<L;)-G@B0;@D0B<]-1,3,5-+,9@A9B-2-0;@D0B<}-

/-BA<;1E;FG<M91;<+@ (5 J) 
	�+�� m=0,71 $ (71 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (C18H14N7O5S3Cl), %: C 40,0, H 2,6, N 18,2, 
 14,8, S 17,8, Cl 6,6. 
���e�&�" C 39,0, H 2,5, N 18,0, S 17,2, Cl 6,7. 
�¸  (�	r,(j-1):  3190, 1670 (NH), 1400 , 1230, 817 (C=N !'��m��.), 1170(-�-S-C- (��)#.)),  1121 

(SO2), 1060 (SO3�),  710 (C-Cl). 
 
4-{4-O;<,<-6-[4-(KE@B0H9B-2-0;-1E;FG@D<L;)-G-B0;@D0B<]-1,3,5-+,9@A9B-2-0;@D0B<}-

/-BA<;1E;FG<M91;<+@ (5  K) 
	�+�� m=0,61 $ (61 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (C16H15N8O5S2Cl), %: C 38,5, H 3,0, N 22,5, 
 16,0, S 12,8, Cl 7,2. 
���e�&�" C 38,1, H 2,5, N 22,1, S 12,4, Cl 7,0. 
�¸  (�	r,(j-1):  3270, 3150, 1650 (NH), 1415, 1220, 800 (C=N !'��m��.), 1127 (SO2), 1110 (SO3�), 

710 (C-Cl). 
 
4-({4-{[4-(@D0B<1E;FG<B0;)G-B0;]@D0B<}-6-[(1,3-/-BA+0@A<;-2-0;)+0<]-1,3,5-+,9@A9B-2-

0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 @) 
�" 0,7774 $ (0,0017 j"#�) 4-(4-+#"'"-6-(4-(%#�g�j"i#-g&��#�j��")-(1,3,5)-!'��m��-2-�#�j��")-

o&�m"#(%#�g")�(#"!� (5 �) % 40 j# (%j�x� !"#%"# : ���� (4:1) m� !&j*&'�!%'� 110 0� � *"(!�e�"$" 
*&'&j�x%����l �"��u!� 0,2846 $ (0,0017 j"#�) o&�m!��m"#% (6 [1]). �"#l�% )�(#"!%, l)� ����#ln!�(l 
*�� h�( '&�)��i, �&e!'�#�m%u!� !'�&!�#�j��"j, *��!'�j%uh� '� � j&k�+ 6–7. ��� h�( '&�)��i 
%!�"'un!�(l *'"�%)! �m�nj"��i – 4-({4-{[4-(�j��"(%#�g"��#)g&��#]�j��"}-6-[(1,3-o&�m!��m"#-2-
�#)!�"]-1,3,5-!'��m��-2-�#}�j��")o&�m&�(%#�g")�(#"!� (7 �). �'���#�(!� '&�)��i – o#�m�)" 5 $"�. 

!'�j��% (%(*&�m�u "+"#"�k%u!� �" )�j��!�"i !&j*&'�!%'�, ���g�#�!'"�%!� �� #�e�� tu+�&'�, 
*'"j���u!� *��)�(#&�"u �"�"u ��� m�#�x)�� !'�&!�#�j��% +#"'$��'�!%.  

	�+�� m=0.66 $ (66 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�22�17N7
5S4),  %: C 45,0; H 2,9; N 16,7; 
 13,6; S 21,8.   
���e�&�" C 45,3; H 2,7; N 16,8; S 21,3. 
�¸  (�	r,(j-1):  3200, 1650 (NH),3110 (=�-�); 2890, 2480 (��), 1410, 1230, 810 (C=N !'��m��.), 

1150(-�-S-C-(��)#.)), 1127 (SO2),  1050 (SO3�), 800 (-�-S-C-). 
�� ���&�&�"u j&!"��)"u o%#� "!'�j��� !�)� *"+���� 1,3,5-!'��m��% (7 o-i):  
 
4-({4-{[4-(@D0B<1E;FG<B0;)G-B0;]@D0B<}-6-[(1H-/-BA0D0H@A<;-2-0;)+0<]-1,3,5-+,9@A9B-2-

0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 /) 
	�+�� m=0.59 $ (59 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�22�18N8
5S3),  %: C 46,3; H 3,2; N 19,6; 
 14,0; S 16,9.   
���e�&�" C 46,7; H 3,5; N 19,1; S 16,8. 
�¸  (�	r,(j-1):  3200, 1660 (NH), 3110 (=�-�); 2890, 2480 (��), 1410 , 1230, 820 (C=N 

!'��m��.), 1150(-�-S-C-(��)#.)); 1129 (SO2), 1070 (SO3�), 800 (-�-S-C-). 
 
4-({4-{[4-(@D0B<1E;FG<B0;)G-B0;]@D0B<}-6-[(5--+<M19-1H-/-BA0D0H@A<;-2-0;)+0<]-  

1,3,5-+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 J) 
	�+�� m=0.68$ (68 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�24�22N8
6S3),  %: C 46,9; H 3,6; N 18,2; 
 15,6; S 15,7.   
���e�&�": C 46,3; H 3,4; N 18,7; S 15,8. 
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�¸  (�	r,(j-1):  3190, 1670 (NH), 2990 (=�-�); 1400, 1230, 817 (C=N !'��m��.), 1170(-�-S-C-
(��)#.)), 1121 (SO2), 1060 (SO3�), 800 (-�-S-C-) 

 
4-({4-(1,3-/-BA+0@A<;-2-0;+0<)-6-[(4-{[(4,6-H9D-+9;I0,9D0H9B-2-

0;)@D0B<]1E;FG<B0;}G-B0;)@D0B<]-1,3,5-+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 K) 
	�+�� m=0.61 $ (61 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�.          

oh�(#&�" (�28�23N9
5S4),  %: C 48,5; H 2,9; N 16,7; 
 13,6; S 21,8.   
���e�&�" C 48,2; H 2,6; N 16,1; S 21,3. 
�¸  (�	r,(j-1):  3270, 3150, 1650 (NH), 3110 (=�-�), 1415 , 1220, 800 (C=N !'��m��.), 1150(-�-S-

C-(��)#.)), 1127 (SO2), 1110 (SO3�), 800 (-�-S-C-). 
 
4-({4-(1H-/-BA0D0H@A<;-2-0;+0<)-6-[(4-{[(4,6-H9D-+9;I0,9D0H9B-2-

0;)@D0B<]1E;FG<B0;}G-B0;)@D0B<]-1,3,5-+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 H) 
	�+�� m=0.68 $ (68 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�28�24N10
5S3),  %: C 49,7; H 3,6; N 20,7; 
 11,8; S 14,2.   
���e�&�" C 49,3; H 3,4; N 20,1; S 14,1. 
�¸  (�	r,(j-1):  3200, 1650 (NH), 3110 (=�-�);  3100 (=N-�); 1410, 1230, 810 (C=N !'��m��.), 

1127 (SO2),  1050 (SO3�), 810 (-�-S-C-). 
 
4-({1H-/-BA0D0H@A<;-2-0;+0<)-6-[(4-{[(4,6-H9D-+9;I0,9D0H9B-2-

0;)@D0B<]1E;FG<B0;}G-B0;)@D0B<]-1,3,5-+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 -) 
	�+�� m=0.70 $ (70 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�30�28N10
6S3),  %: C 50,0; H 3,9; N 19,4; 
 13,3; S 13,3.   
���e�&�" C 50,2; H 3,6; N 19,5; S 13,3.   
�¸  (�	r,(j-1):  3200, 1660 (NH), 3090 (=N-�); 1410, 1230, 820 (C=N !'��m��.), 1129 (SO2), 1070 

(SO3�), 810 (-�-S-C-). 
 
4-{[4-(1,3-/-BA+0@A<;-2-0;+0<)-6-({4-[(1,3-+0@A<;-2-0;@D0B<)1E;FG<B0;]G-0;}@D0B<)-1,3,5-

+,9@A9B-2-0;]@D0B<}/-BA-B1E;FG<M91;<+@ (7 R) 
	�+�� m=0.62 $ (62 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�25�18N8
5S5),  %: C 44,8; H 2,7; N 16,7; 
 11,9; S 23,9.   
���e�&�" C 44,8; H 2,7; N 16,7; S 23,9.   
�¸  (�	r,(j-1):  3190, 1670 (NH), 1400, 1230, 817 (C=N !'��m��.), 1170(-�-S-C- (��)#.)),  1121 

(SO2), 1060 (SO3�),  810 (-�-S-C-). 
 
4-{[4-(1H-/-BA0D0H@A<;-2-0;+0<)-6-({4-[(1,3-+0@A<;-2-0;@D0B<)1E;FG<B0;]G-0;}@D0B<)-1,3,5-

+,9@A9B-2-0;]@D0B<}/-BA-B1E;FG<M91;<+@ (7 S) 
	�+�� m=0.61 $ (61 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�25�19N9
5S4),  %: C 45,9; H 2,9; N 19,3; 
 12,2; S 19,6.   
���e�&�" C 45,7; H 2,5; N 19,5; S 19,3.   
�¸  (�	r,(j-1):  3270, 3150, 1650 (NH), 3100 (=N-�); 1415, 1220, 800 (C=N !'��m��.), 1127 

(SO2), 1110 (SO3�), 810 (-�-S-C-). 
 
4-{[4-(1H-/-BA0D0H@A<;-2-0;+0<)-6-({4-[(1,3-+0@A<;-2-0;@D0B<)1E;FG<B0;]G-0;}@D0B<)-1,3,5-

+,9@A9B-2-0;]@D0B<}/-BA-B1E;FG<M91;<+@ (7 A) 
	�+�� m=0.68 $ (68 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�27�23N9
6S4),  %: C 46,5; H 3,3; N 18,1; 
 13,8; S 18,4.   
���e�&�" C 46,2; H 3,3; N 18,4; S 18,7.   
�¸  (�	r,(j-1):  3200, 1650 (NH), 1410, 1230, 810 (C=N !'��m��.), 1127 (SO2),  1050 (SO3�), 811 

(-�-S-C-). 
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4-({4-{[4-(KE@B0H9B-2-0;-1E;FG@B0;)G-B0;]@D0B<}-6-[(1,3-/-BA+0@A<;-2-0;)+0<]-1,3,5-+,9@A9B-
2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 9) 

	�+�� m=0.69 $ (69 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�23�19N9
5S4),  %: C 43,9; H 3,0; N 20,0; 
 12,7; S 20,4.   
���e�&�" C 43,4; H 3,1; N 20,2; S 20,8.   
�¸  (�	r,(j-1):  3200, 1660 (NH), 2890, 2480 (��), 1410, 1230, 820 (C=N !'��m��.), 1129 (SO2), 

1070 (SO3�),  807 (-�-S-C-). 
 
4-({4-{[4-(KE@B0H9B-2-0;-1E;FG@B0;)G-B0;]@D0B<}-6-[(1H-/-BA0D0H@A<;-2-0;)+0<]-1,3,5-

+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 0) 
	�+�� m=0.65 $ (65 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�23�20N10
5S3),  %: C 45,1; H 3,3; N 22,9; 
 13,1; S 15,7.   
���e�&�" C 45,4; H 3,6; N 22,7; S 15,8.  
�¸  (�	r,(j-1):  3190, 1670 (NH), 1400, 1230, 817 (C=N !'��m��.), 1170(-�-S-C- (��)#.)),  1121 

(SO2), 1060 (SO3�),  805 (-�-S-C-). 
 
4-({4-{[4-(KE@B0H9B-2-0;-1E;FG@B0;)G-B0;]@D0B<}-6-[(5--+<M19-1H-/-BA0D0H@A<;-2-0;)+0<]-

1,3,5-+,9@A9B-2-0;}@D0B<)/-BA-B1E;FG<M91;<+@ (7 L) 
	�+�� m=0.63 $ (63 %). �&j*&'�!%'� !"*#&��l *'"�%)!% �*# > 250 0�. 

oh�(#&�" (�25�24N10
6S3),  %: C 45,7; H 3,7; N 21,3; 
 14,6; S 14,7.   
���e�&�" C 45,2; H 3,8; N 21,4; S 14,3.   
�¸  (�	r,(j-1):  3270, 3150, 1650 (NH), 1415, 1220, 800 (C=N !'��m��.), 1127 (SO2), 1110 (SO3�), 

815 (-�-S-C-). 
 
�@EB5N-@. �"(#��k&�" %j"�� *&'&o�$% '&�)��e m�j��&��l �!"j�� +#"'% '�m��j� �%)#&"g�#�-

��j� m�j�(��)�j�. 
�"m'"o#&�" m'%h�� *'&*�'�!���� j&!"��)� (��!&m% *"#�g%�)��"��#���+, �"�"'"mh����+  

*"+����+ 2,4,6-!'�+#"'-1,3,5-!'��m��%. 
�"(#��k&�" j"��g�)���u !'��m��"�"$" ��)#% g�'j�)"g"'��j� %$'%*"����lj�, �" j�(!l!� 

'�m�"j���!�� o�"#"$�h�" �)!���� g'�$j&�!�, �" ��n j"k#���(!� m��e(��!� ��#&(*'lj"����e  (��!&m 
�"��+ o�"#"$�h�" �)!����+ (*"#%) m *'"$�"m"���"u �)!����(!u. 

�'"�&�&��e *"*&'&���e ()'����$ m� �"*"j"$"u *'"$'�j� )"j*’u!&'�"$" *'"$�"m%����l 
o�"#"$�h�"i �)!���"(!� PASS *")�m�� �"��#���(!� *'"�&�&��l �"(#��k&�� % ��"j% ��*'lj)%. 

 
�"o"!� ��)"���� % j&k�+ *'"&)!% “�'��� �'&m��&�!� )'�i�� �#l *��!'�j)� ��%)"��+ 

�"(#��k&�� j"#"��+ %h&��+“ (%$"�� � GP/F27/0069). 
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