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&CLGH;5TF5;<N8BBOK 1-8;@FE<FS]5BGF-4-TF5;5-2-R<>CBGN >;@C>@F8KGB5K E@B>CQ5-
N8B5  1-8;@FE<FS]5BGF-1,3-R<>8HG�B@, O-G Q K8FCPB5N@K 8BLGH;@H5K <>N5;**>S 8H<->@ – 
8BLGH;@H@ 1-8;@FE<FS]5BGF-1,4,5,6->C>;8LGH;5]>8FCN@T -@EF5>. �E>8B5NFCB5, �5 1-(+-
BG>;5]CBGFE<FS]5BGF)-1,3-R<>8HG�B -5+5FGKC;@Q<�>SEO Q GQ5+;CB5K. 

�<-FC5]GFSB@K Q8KG�CBBOK 8>5K8 �F5;< N 1-8;@FE<FS]5BGF-4-TF5;5- G 1-8;@F-
E<FS]5BGF-2-KC>@F-4-TF5;5-2-R<>CB8T 5HC;I8B5 E<FS]5BGF5NKGEBG >;C>@BBG I@;B5-
8;5K8>@?BG 8KGB@, I@;B5-8;5K8>@?BG E+@;>@ G E<FS]GH@. 

'F*?5NG EF5N8 – TF5;8;@FE<FS]5BGF*N8BBO, 4-]<B-JG5B8FSB5 Q8KG�CBG 1-8;@F-
E<FS]5BGF-2-R<>CB@, 1-8;@FE<FS]5BGF-1,3-R<>8HG�B@, E<FS]5BGF5NKGEBG >;C>@BBG I@;B5-
8;5K8>@?BG 8KGB@, I@;B5-8;5K8>@?BG E+@;>@, I@;B5-8;5K8>@?BG E<FS]GH@. 

 
1-Arenesulfonyl-1,3-butadienes have been synthesized by dehydroclorination of 1-

arenesulfonyl-4-chloro-2-butenes with triethylamine. 1-Arenesulfonyl-1,3-butadienes yield 
aducts – anhydrides of 1-arenesulfonyl-1,4,5,6-tetrahydrophthalic acids with maleic 
anhydride. It has been found out that  1-(p-nitrophenilsulfonyl)-1,3-butadiene copolymerizes 
with isoprene. 

Sulfonyl-containing tertiary aliphoaromatic amines, aliphoaromatic alcohols and 
sulphides have been obtained by nucleophylic substitution of Chlorine atom in the 1-
arenesulfonyl-4-cloro- and   1-arenesulfonyl-2-methyl-4-cloro-2-butenes. 

Keywords – anionarylsulfonylation, 4-functionally replaced 1-arenesulfonyl-2-butenes,                      
1-arenesulfonyl-1,3-butadienes, sulfonyl-containing tertiary aliphoaromatic amines, 
aliphoaromatic alcohols, aliphoaromatic sulphides. 
 
D5E>8B5N-8 +;5RFCK@. ���h&��l 1,3-o%!���n�% l) ��+���"i (*"#%)� �#l "�&'k���l (��!&-

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

�'"j�!�h�� (%#�g"��, m")'&j� ��(�-�j��"g&��#)(%#�g"�, o�"#"$�h�" �)!����e *" ����"-
x&��u �" mo%���)�� !%o&')%#�"m% � *'")�m� [1], � ��g&��#(%#�g"�, +#"'"j&!�#- � o'"j"j&!�#-�-
+#"'"g&��#(%#�g"�� j�u!� ��(&)!�����% ��u [2]. �%#�g"��#"�j�(�� k�'�"-�'"j�!�h�� !'&!���� 
�j���, (*�'!�, (%#�g��� – *'"�%)!� �%)#&"g�#��"$" m�j��&��l +#"'% � 1-�'�#(%#�g"��#-4-+#"'"- � 
1-�'�#(%#�g"��#-2-j&!�#-4-+#"'"-2-o%!&��+, �� ��x% �%j)%, n *"!&���e�" o�"#"$�h�" �)!����j� 
'&h"����j�. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. ����x& o%#" �(!��"�#&�" [3–4], �" o%!���n� !� 

�m"*'&� � *'�(%!�"(!� SO2 +#"'�'�#(%#�g"��#uu!�(l +#"'���j� �'�#���m"��u, 1-�'�#-3,3-��j&!�#-
1-!'��m&��j� � %!�"'uu!� ���*"����" 1-�'�#(%#�g"��#-4-+#"'"- � 1-�'�#(%#�g"��#-2-j&!�#-4-
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+#"'"-2-o%!&��. 	 #�!&'�!%'� �& m��e�&�" ���"j"(!&e *'" �m�nj"��u 1-�'�#(%#�g"��#-4-+#"'"- !�  
1-�'�#(%#�g"��#-2-j&!�#-4-+#"'"-2-o%!&��� m �%)#&"g�#���j� '&�$&�!�j�. 

 
�C>8 ;5R5>@ – ��"()"��#�!� j&!"� �&$��'"+#"'%����l 1-�'�#(%#�g"��#-4-+#"'"-2-o%!&��� � 

���h�!� %j"�� '&�)��e �%)#&"g�#��"$" m�j��&��l +#"'% � *'"�%)!�+ +#"'�'�#(%#�g"��#u����l 
o%!���n�% !� �m"*'&�% m� �m�nj"��i i+ m ��&!�#�j��"j, j"'g"#��"j, ��&!��"#�j��"j, �"���j 
'"mh��"j )�#�e $��'")(��% � ��!'�e (%#�g��"j. 

 
	RL5N5;CBBO ;CQ<FS>8>GN. �#�#���e �!"j �#"'% � *'"�%)!�+ +#"'�'�#(%#�g"��#u����l 

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

��), *�� h�( ��$'�����l 1-�'�#(%#�g"��#-4-+#"'"-2-o%!&��� m &)��j"#l'�"u )�#�)�(!u 
!'�&!�#�j��% � '"mh��� o&�m&�%, &!��"#% �o" ��&!"�% *'"+"��!� &#�j��%����l $��'"$&�+#"'��% m 
%!�"'&��lj 1-�'�#(%#�g"��#-1,3-o%!���n��� (��-#) (!�o#. 1): 
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(�),

-

(o), (�), (�),($),

(m), (#)()),(k),(&),  
 
t%�"�� (%#�g"��#"�j�(��+ ��n��� (��-#) *��!�&'�k&�� ����j� ª�� 1� (*&)!'"()"*�i (!�o#. 3). 

	 ª�� 1�-(*&)!'� (�&) g�)(%u!�(l ��� ������� J���� CH2 % ��$#l�� �%o#&!� �%o#&!�� *'� 5.67-5.70 � 
5.76-5.82 j.h., ������� ����� J��� �� *'� 5.42-6.54(j), 6.86-6.91(�), 7.29-7.32(j), ������� 
����������J� 
��� � "o#�(!� 7.77-8.19 j.h. 	 ª�� 1�-(*&)!'� (�#) h�!)" g�)(%u!�(l ��� ������� 
J���� NH2 % ��$#l�� (��$#&!� *'� 4.92 j.h., ��� ������� J���� CH2 – �%o#&! �%o#&!�� *'� 5.67–5.70 
� 5.78 � 5.82 j.h., ������� ����� J��� �� – j%#�!�*#&!� *'� 6.37 � 6.44 j.h., �%o#&! �%o#&!�� *'� 
7.30–7.35 j.h., ������� ����������J� 
��� � "o#�(!� 8.04–8.11 j.h. 

F�G��H
 1 

'5BE>8B>@, N@T5H@ >8 H8BG CFCKCB>B5L5 8B8FGQ< 
1-8;@FE<FS]5BGF-1,3-R<>8HG�BGN (�8-F) 

�
 (

*"
#%

)�
 

Ar 

	
�+

��
, %

 

�. *#.,0� ���e�&�", % �"'j%#� 	�'�+%���", % 

��* �6�5 73** – S         16.41 �10�10O2S S               16.50 
�o* �-��3�6�4 87** – S         15.22 �10�12O2S S               15.39 
��* �-��3
�6�4 83** – S         14.16 �10�12O3S S               14.29 
�$* �-�l�6�4 53** – Cl        15.20 �10�9�lO2S Cl             15.50 
�� �-	r�l�6�4 69 44-45 Br        28.84 �10�9�lO2S Br             29.25 
�& �-
2N�6�4 62 79-80 N           5.70 �10�9NO4S N                5.55 
�k �-
2N�6�4 76 61-62 N           5.76 �10�9NO4S N                5.55 
�m �-
2N�6�4 95 102-103 N           5.76 �10�9NO4S N                5.55 
�) �-�

��6�4 92 174-175 S         13.20 �11�10O4S S               13.45 
�# �-�2NS
2�6�4 48 184-185 N           5.02 �10�11NO4S2 N                5.12 

 
�'�j�!)�. * – "#�n*"��o�� '&h"����; 
                  ** – ��+�� *" ("#l�")�(#"j% !'�&!�#�j��%. 
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�'"�&�&�� % �����#� "#�$"j&'�� !� (��!&!�h��+ )�%h%)�� ��	� ��� 
)'�i�� �"(#��k&��l 
*")�m�#�, �" 1-(�-��!'"g&��#(%#�g"��#)-1,3-o%!���n� �"o'& )"*"#�j&'�m%n!�(l m �m"*'&�"j. 

�&'k���e )"*"#�j&' j�(!�!� ��!'"$'%*% � �'"j�!�h�"j% )�#���, �" j"k& *������!� ��$&m�u �" 
��*"��u��h�� $%j !� x���"$" )"'�%. 

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

�'�#(%#�g"��#o%!���n�� (��-#) ���(#��") i+ �&(!�e)"(!� � '&�)��u )"��&�(���i m j�#&i�"��j 
��$��'��"j ��j ��&(!� �& ���#"(�. ��n� (��) �& �m�nj"��n m j�#&i�"��j ��$��'��"j, �" m%j"�#&�" 
(�#���j mj&�x&��lj &#&)!'"��"i $%(!���, � ���*"����" � +�j�h�"i �)!���"(!� ��n�"�"i (�(!&j� 
����-��!'"g&��#(%#�g"��#���j m�j�(��)"j. 

 

SO
2

R
1

R
2

O
2
N

SO
2

R
1

O

O

O

R
2

R
1

R
2

H, O
2
NR

1
R

2
H, HOOC H

2
NSO

2

O

O

O

+
t   C

0

= = ; ==(�) (o), (�), ($)
 

 
t%�"�� ��%)!�� (���-$) *��!�&'�k&�� ����j� ª�� 1�-(*&)!'"()"*�i (!�o#. 3). 	 ª�� 1�-

(*&)!'� (*"#%)� (���) ��� ������� J���� CH2 g�)(%u!�(l % ��$#l�� j%#�!�*#&!% *'� 2.56 j.h., ��� 
������� � ���� J����� ���=
 – j%#�!�*#&!"j *'� 3.84 j.h., ������ J���� �� – !'�*#&!"j *'� 
5.03 j.h., ������ J���� �� – !'�*#&!"j *'� 5.67 j.h., ������ J���� ��SO2 – j%#�!�*#&�!"j *'� 
6.29 j.h., ������� ����������J� 
��� *'"l�#lu!�(l � "o#�(!� 7.94–8.59 j.h. 	 ª�� 1�-(*&)!'� 
(*"#%)� (��o) ��� ������� J���� CH2 *'"l�#lu!�(l j%#�!�*#&!"j *'� 2.49–2.55 j.h., ��� ������� � 
���� J����� ���=
 – j%#�!�*#&!"j *'� 3.85 j.h., ������ J���� �� – !'�*#&!"j *'� 4.98–5.01 j.h., 
������ J���� �� – !'�*#&!"j *'� 5.62 j.h., ������ J���� ��SO2 – j%#�!�*#&!"j *'� 6.28 j.h., 
������� ����������J� 
��� j%#�!�*#&!"j � "o#�(!� 8.12–8.46 j.h. 

 
F�G��H
 2 

'5BE>8B>@, N@T5H@ >8 H8BG CFCKCB>B5L5 8B8FGQ< 8BLGH;@HGN 
1-8;@FE<FS]5BGF-1,4,5,6->C>;8LGH;5]>8FCN5P -@EF5>@ (��8-L) 

�
 

(*
"#

%)
� 

R1 R2 

	
�+

��
, %

 

�. *#.,0� ���e�&�", % �"'j%#� 	�'�+%���", % 

��� � 
2N 15 133-134 N         4.12 C14H11NO7S N              4.15 
��o 
2N � 17 203-204 N         3.92 C14H11NO7S N              4.15 
��� �

� � 11 257-280 S          9.36 C15H12O7S S               9.53 
��$ �2NS
2 � 19 200-250 N         3.62 C14H13NO7S2 N              3.77 
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F�G��H
 3 

&8BG E+C->;GN ��� 1� 1-8;@FE<FS]5BGF-1,3-R<>8HG�BGN (�C, F) 
>8 8H<->GN (��8, R) 

� 
(*"#%)� ��j�h�� mj��&��l, 2, j.h. 

�& 
5.67-5.70 � (1�, ��2, Û 9 ��), 5.76-5.82 � (1�, ��2, Û 17,1 ��), 5.42-6.54 j (1�, ��), 6.86-6.91 � 
(1�, ��, Û 15 ��), 7.29-7.32 j (1�, ��), 7.77-7.83 j (3�, �-
2N�6�4), 8.16-8.19 �.� (1�, �-

2N�6�4) 

�# 
4.92 ( (2�, N�2), 5.67-5.70 � (1�, J 9.0 ��, ��), 5.78-5.82 � (1�, J 17.0 ��, ��), 6.37-6.40-6.44 j 
(2�, ��2), 7.30-7.32-7.33-7.35 �.� (1�, J1 11.0, J2 11.5 ��, ��), 8.04-8.06 � (2�, J 8.0 ��, �6�4), 

8.09-8.11 � (2�, J 7.5 ��, �-
2N�6�4) 

��� 
2.56 j (2�, ��2), 3.84 j (2� � ���
), 5.03 ! (1�, ��), 5.67 ! (1�, ��), 6.29 j (1� � ��SO2), 

7.94-7.95-7.97 ! (1�, J1 7.5, J2 8.0 ��, �-
2N�6�4), 8.26-8.28 � (1�, J 8.0 ��,     �-
2N�6�4), 8.57 � 
(1�, �-
2N�6�4), 8.59 ( (1�, �-
2N�6�4) 

��o 
2.49-2.55 j (1�, ��), 2.59 j (1�, ��), 3.85 j (2�, ��2), 4.98-4.99-5.01 ! (1�, ��), 5.62 ! (1�, 

��), 6.28 j (1�, ��), 8.12-8.13 � (2�, J 9.0 ��, �-
2N�6�4), 8.44-8.46 � (2�, J 9.0 ��, �-
2N�6�4) 

 
��� h�( ��$'�����l ��&!"�"��+ '"mh���� *'"�%)!�� +#"'�'�#(%#�g"��#u����l 1,3-o%!���n�% !� 

�m"*'&�% m �!"'����j� �j���j� %!�"'uu!�(l (%#�g"��#"�j�(�� k�'�"-�'"j�!�h�� !'&!���� �j���. 
��), m &)��j"#l'�"u )�#�)�(!u ��&!�#�j��%, j"'g"#��% �o" ��&!��"#�j��% ����#&�� 1-�'�#(%#�g"��#-
2-R-4-N,N-��&!�#�j��"-2-o%!&�� (����-�), 1-�'�#(%#�g"��#-2-R-4-N-j"'g"#�#-2-o%!&�� (���$-&) � 
���*"����" 1-(�-(%#�g�j"i#g&��#(%#�g"��#)-4-N,N-��&!��"#�j��"-2-o%!&� (���k) (!�o#. 4): 
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t%�"�� (*"#%) (����-k) *��!�&'�k&�� ����j� ª�� 1�-(*&)!'"()"*�i (!�o#. 7). 	 ª�� 1�-

(*&)!'� (*"#%)� (����) h�!)" ��l��� (�$��#� ������
� J���� �H3 *'� 1.85 j.h., ������� ������
� 
J���� �H2–N–�H2 *'� 2.29 j.h., ��G��� ������
� �H2–N *'� 2.93–2.94 j.h., ������� ������
� 
J���� �H2–
–�H2 % ��$#l�� !'�*#&!% *'� 3.66 j.h., 	��J��� ������
� J���� SO2�H2 *'� 3.81 j.h., 
������� ���������J� ������� *'� 5.25 j.h. � ���������
 ������� *'� 7.55–7.89 j.h. 	 ª�� 1�-
(*&)!'� (*"#%)� (���&) h�!)" o�h�j" n 	��J�� ����� ������
� J���� �H3 *'� 1.71 j.h., ������� 
������
� J���� �H2–N–�H2 *'� 2.07 j.h., ��G��� ������
� J���� �H2–N *'� 2.78–2.79 j.h., 
������� ������
� J���� �H2–
–�H2 *'� 3.34-3.50 j.h., 	��J��� ������
� J���� SO2�H2 *'� 
4.23 j.h., ������� ���������J� ������� *'� 5.19 j.h. � ������� ����������J� 
��� � "o#�(!� 8.12–
8.44 j.h. 
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F�G��H
 4 

'5BE>8B>@, N@T5H@ >8 H8BG CFCKCB>B5L5 8B8FGQ< 
1-8;@FE<FS]5BGF-2-R-4-N,N-HG8F-GF8KGB5-2-R<>CBGN (���8-I) 

�
 (

*"
#%

)�
 

R1 R2 R3 

	
�+

��
, %

 

�. *#., 0� ���e�&�", % �"'j%#� 
	�'�+%���", 

% 

���� Br � � 34 198-199 N          3.97 �14�20	rNO2S N            4.04 
���o �2NSO2 � � 31 219-220 N          7.94 �14�22N2O4S2 N            8.08 
���� � N
2 ��3 37 163-164 N          8.56 �15�22N2O4S N            8.58 
���$ �2NSO2 � � 32 168-169 N          7.63 �14�20N2O5S2 N            7.77 
���� � � ��3 53 98-99 N          5.00 �15�21NO3S N            4.74 
���& N
2 � ��3 41 137-138 N          8.44 �15�20N2O5S N            8.23 
���k �2NSO2 � � 31 191-192 N          7.35 �14�22N2O6S2 N            7.40 

 
1-�'�#(%#�g"��#-4-+#"'"- � 1-�'�#(%#�g"��#-2-j&!�#-4-+#"'"-2-o%!&�� �(!%*�u!� !�)"k � 

'&�)��u $��'"#�m% m %!�"'&��lj ���*"�����+ *&'�����+ (*�'!��. ��), m� ��i �� ��&!"�"��e '"mh�� 
����+ �'�#(%#�g"��#�#)&��� 10 %-j �"���j '"mh��"j )�#�e $��'")(��% %!�"'uu!�(l ���*"�����  
1-�'�#(%#�g"��#-2-o%!&�-4-"#� (�V�-$) (!�o#. 5): 
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F�G��H
 5 

'5BE>8B>@, N@T5H@ >8 H8BG CFCKCB>B5L5 8B8FGQ< 1-8;@FE<FS]5BGF-2-R<>CB-4-5FGN (�V8-L) 

�
 (

*"
#%

)�
 

R1 R2 R3 

	
�+

��
, %

 

�. *#.,0� ���e�&�", % �"'j%#� 
	�'�+%���", 

% 

�V� H O2N H 59 71-72 N           5.18 �10�11NO5S N             5.44 
�Vo O2N H H 61 109-110 N           5.24 �10�11NO5S N             5.44 
�V� H2NSO2 H H 37 165-166 N           4.87 �10�13NO5S2 N             4.80 
�V$ O2N H CH3 43 89-90 N           5.22 �11�13NO5S N             5.16 

 

!'�j��� 1-�'�#(%#�g"��#-2-R-2-o%!&�-4-"#� (�V�-$) �(!%*�u!� � '&�)��u "oj��% 

$��'")(�#���+ $'%* �� �!"j� �#"'% m� ��i �� ��+ !�"��#+#"'��% % '"mh��� +#"'"g"'j% m %!�"'&��lj 
1-�'�#(%#�g"��#-2-R-4-+#"'"-2-o%!&��� m ��+"��j� �" 90 %: 

 

SO
2
, -HCl

SOCl
2OH

S

R
3

O

O
R

1

R
2

-
Cl

S

R
3

O

O
R

1

R
2

H R
3

HR
1

O
2
N, R

2
R

2
R

1
H, R

3
O

2
N,

CH
3

R
3

R
3

HR
1

H
2
NSO

2
, R

2

H,R
1

O
2
N, R

2

+
+#"'"g"'j

; == ;=== =

=

== ;=

= =

(IV�-$)

 

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



 76

��� h�( mj�x%����l 1-�'�#(%#�g"��#-2-R-4-+#"'"-2-o%!&��� "!'�j���+ +#"'�'�#(%#�g"��#u-
����lj ������#% !� �m"*'&�% m �'�#(%#�g"��#�#)&��j�, l)� o%#� "�&'k��� m�j��&��lj 
$��'")(�$'%*� % 1-�'�#(%#�g"��#-2-R-2-o%!&�-4-"#�� (�V�-$) �� �!"j� �#"'% �& (*"(!&'�$�#"(� 
�&*'&(�i !&j*&'�!%'� *#��#&��l, �" �)�m%n �� i+ ��&�!�h��(!�. 

�'"�%)!� +#"'�'�#(%#�g"��#u����l 1,3-o%!���n�% � 2-j&!�#-1,3-o%!���n�% – 1-�'�#(%#�g"-
��#-4-+#"'"- � 1-�'�#(%#�g"��#-2-j&!�#-4-+#"'"-2-o%!&�� – #&$)" �(!%*�u!� � '&�)��u m ��!'�e 
(%#�g��"j � ��u!� ���*"����� (%#�g"��#"�j�(�� k�'�"-�'"j�!�h�� (%#�g���. ��), m� ��i �� 
��&!"�"��e '"mh�� 1-�'�#(%#�g"��#-2-R-4-+#"'"-2-o%!&��� �"���j '"mh��"j ��!'�e (%#�g��% 
$#��)" *'"+"��!� �%)#&"g�#��& m�j��&��l �!"j�� �#"'% ��"+ j"#&)%# ��+ (%#�g"��� �� (%#�g���% 
$'%*% � %!�"'uu!�(l ���*"����� G
	-(1-�'�#(%#�g"��#-2-o%!&�-4-�#)(%#�g��� (V�-$) � G
	-(1-�'�#-
(%#�g"��#-2-j&!�#-2-o%!&�-4-�#)(%#�g�� (V�) (!�o#. 6): 
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F�G��H
 6 

'5BE>8B>@, N@T5H@ >8 H8BG CFCKCB>B5L5 8B8FGQ< 
/01-(1-8;@FE<FS]5BGF-2-R<>CB-4-GF)E<FS]GHGN (V8-H) 

�
  

(*
"#

%)
� 

R1 R2 R3 

	
�+

��
, %

 

�. *#.,0� ���e�&�", % �"'j%#� 	�'�+%���", % 

V� � O2N � 66 158-159 N          5.39 �20�20N2O8S3 N             5.46 
Vo O2N � � 65 191-192 N          5.33 �20�20N2O8S3 N             5.46 
V� �

� � � 70 217-218 S         18.95 �22�22O8S3 S            18.84 
V$ H2NSO2 � � 40 245-246 N          4.75 �20�24N2O8S5 N             4.82 
V� O2N � ��3 54 175-176 N          5.30 �22�24N2O8S3 N             5.18 

 
F�G��H
 7 

&8BG E+C->;GN ��� 1� 1-8;@FE<FS]5BGF-4-N,N-HG8F-GF8KGB5-2-R<>CBGN (���H, C) 
>8 RGE-(1-8;@FE<FS]5BGF-2-R<>CB-4-GF)E<FS]GHGN (V8, R) 

� 
(*"#%)� 

��j�h�� mj��&��l, 2, j.h. 

���� 
1.85 ( (3�, ��3), 2.29 ! (4�, ��2), 2.93-2.94 � (2�, J 6.5 ��, ��2), 3.66 ! (4�, ��2), 
3.81 ( (2�, ��2), 5.25 ! (1�, ��), 7.55-7.57-7.58 ! (2�, J1 7.0, J2 7.5 ��, �6�5), 7.64-
7.66-7.67 ! (1�, �6�5), 7.87-7.89 � (2�, J 8.0 ��, �6�5) 

���& 
1.71 ( (3�, ��3), 2.07 ( (4�, ��2), 2.78-2.79 � (2�, J 7.0 ��, ��2), 3.34-3.50 j (4�, 
��2), 4.23 ( (2�, ��2), 5.19 ! (1�, ��), 8.12-8.14 � (2�, J 9.5 ��, �-
2N�6�4), 8.42-
8.44 � (2�, J 8.5 ��, �-
2N�6�4) 

V� 
2.86-2.87 � (4�, ��2), 4.26-4.27 � (4�, ��2), 5.36 j (2�, ��), 5.51 j (2�, ��), 7.93-
7.95-7.96 ! (2�, J1 8.0, J2 8.0 ��, �-
2N�6�4), 8.26-8.28 � (2�, J 6.5 ��, �-
2N�6�4), 
8.53-8.55-8.57 ! (4�, J1 9.5, J2 9.5 ��, �-
2N�6�4) 

Vo 
2.87-2.88 � (4�, ��2), 4.25-4.26 � (4�, ��2), 5.34 j (2�, ��), 5.53 j (2�, ��), 8.11-
8.12 � (4�, J 8.5 ��, �-
2N�6�4), 8.43-8.45 � (4�, J 9.0 ��, �-
2N�6�4) 
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t%�"�� k�'�"-�'"j�!�h��+ (%#�g���� (V�-�) *��!�&'�k&�� ����j� ª�� 1�-(*&)!'"()"*�i 
(!�o#. 7). 	 ª�� 1�-(*&)!'� (*"#%)� (V�) h�!)" g�)(%n!�(l ��G��� ������
� J���� �H2–S–�H2 *'� 
2.86–2.87 j.h., ��G��� ������
� ���� J��� SO2–�H2 *'� 4.26–4.27 j.h., ����������� ���������� 
������
� *'� 5.36 � 5.51 j.h. � ������
� ���� ����������� 
��� � "o#�(!� 7.93–8.57 j.h. ª�� 1�-
(*&)!' (*"#%)� (Vo) +�'�)!&'�m%n!�(l ��G����� ������
� J���� �H2–S–�H2 *'� 2.87–2.88 j.h., 
��G����� ������
� ���� J��� SO2–�H2 *'� 4.25–4.26 j.h., ������������� ���������� ������
� 
*'� 5.34 � 5.53 j.h. � ������
� ���� ����������� 
��� � "o#�(!� 8.11–8.45 j.h. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �*&)!'� ª�� 1� m��j�#� �� (*&)!'"j&!'�+ Varian VXR-300, 

Varian Gemini-400, '"mh����)� – �D�l3, DMSO-d6 �o" Me2CO-d6. 
1-Q���	������
�-1,3-G����
��� (@�-�). �" '"mh��% 0.05 j"#� ���*"����"$" 1-�'�#(%#�g"��#-4-

+#"'"-2-o%!&�% � 130 j# o&�m&�% �"����#� �&�&#�)�j� *"'��lj� '"mh�� 6.9 j# (0.05 j"#�) 
!'�&!�#�j��% � 20 j# o&�m&�%. �&�)��e�% (%j�x ��$'���#� m "o&'�&��j +"#"��#���)"j �� �"�l��e 
o��� m� !&j*&'�!%'� 70–80 º� 3 $"�. ��(#l "+"#"�k&��l �����#l#� "(�� $��'"+#"'��% !'�&!�#�j��%, 
���$��l#� m� *"��k&�"$"" !�()% o&�m&�, � m�#�x") *&'&)'�(!�#�m"�%��#�. �*"#%)� (��-�) "h���#� 
)'�(!�#�m���nu �m $&)(��%, (*"#%)� (�$, �&-m) – �m (%j�x� &!��"#-�"��, 2:1, (*"#%)� (�), #) – �m (%j�x� 
&!��"#-�"��, 1:2, � (*"#%)% (��) – �m (%j�x� &!��"#-�"��, 1:1. 

Q�J
����� 1-����	������
�-1,4,5,6-�����J
����������� ��	���� (@@�-J). �j�x%��#� 0.01 j"#� 
���*"����"$" 1-�'�#(%#�g"��#-1,3-o%!���n�% m 1 $ (0.01 j"#�) (��k"(%o#�j"���"$" j�#&i�"�"$" 
��$��'��% � (*#��#l#� *'"!l$"j x&(!� $"���. ��(#l "+"#"�k&��l *#��, l)�e m�!�&'���, �����#l#� � 
*&'&)'�(!�#�m"�%��#�. �*"#%)% (���) "h���#� )'�(!�#�m���nu �m o&�m&�%, � (*"#%)�    (��o-$) – �m 
#�"�l�"i "�!"�"i )�(#"!�. 

1-Q���	������
�-4-N,N-�
���
���
��-2-G����� (@@@�-L). �" '"mh��% 0.02 j"#� 1-�'�#-
(%#�g"��#-2-R-4-+#"'"-2-o%!&�% � 20 j# ��&!"�% �"����#� �&�&#�)�j� *"'��lj� '"mh�� 0.02 j"#� 
���*"����"$" �!"'���"$" �j��% � 5 j# ��&!"�%. �&�)��e�% (%j�x ��$'���#� m "o&'�&��j 
+"#"��#���)"j �� �"�l��e o��� m� !&j*&'�!%'� 70–80 º� 1 $"�. ��(#l "+"#"�k&��l ��#���#� % 
50 j# �"�� � �"����#� ��!'�e )�'o"��! �" (#�o)"#%k�"i '&�)��i. �&h"���%, l)� *'� ��"j% 
����#�#�(�, �����#l#� � *&'&)'�(!�#�m"�%��#�. �*"#%)% (����) "h���#� )'�(!�#�m���nu �m (%j�x� 
&!��"#-�"��, 2:1, (*"#%)% (���o) – �m (%j�x� &!��"#-�"��, 1:2, (*"#%)� (����, &) – �m (%j�x� &!��"#-�"��, 
1:1, � (*"#%)� (���$, �, k) – �m �"��. 

1-Q���	������
�-2-G����-4-��� (@V�-J). �" '"mh��% 0.02 j"#� 4-m�j��&�"$" 1-�'�#(%#�g"��#-
2-o%!&�% � 30 j# ��&!"�% �"����#� �&�&#�)�j� *"'��lj� '"mh�� 1.12 $ (0.02 j"#�) )�#�e $��'")(��% 
� 10 j# �"��. �&�)��e�% (%j�x ��$'���#� �" '"mh��&��l � m�#�x�#� m� )�j��!�"i !&j*&'�!%'� �� 
1 $"�, � *"!�j ��#���#� % 100 j# �"��. �&h"���%, l)� *'� ��"j% ����#�#�(�, �����#l#� � 
*&'&)'�(!�#�m"�%��#�. �*"#%)� (�V�, $) "h���#� )'�(!�#�m���nu �m (%j�x� "�!"�� )�(#"!�-�"��, 1:2, 
(*"#%)% (�Vo) – �m (%j�x� &!��"#-�"��, 1:1, � (*"#%)% (�V�) – �m (%j�x� &!��"#-�"��, 1:2. 

G
	-(1-Q���	������
�-2-G����-4-
�)	����
�� (V�-�). �" '"mh��% 0.02 j"#� 1-�'�#(%#�g"��#-2-
R-4-+#"'"-2-o%!&�% � 40 j# ��&!"�% �"����#� �&�&#�)�j� *"'��lj� '"mh�� 2.4 $ (0.01 j"#�) 
Na2S·9H2O � 15 j# �"��. �&�)��e�% (%j�x m�#�x�#� m� )�j��!�"i !&j*&'�!%'� �� 1 $"�, � *"!�j 
��#���#� % 100 j# �"��. �&h"���%, l)� *'� ��"j% ����#�#�(�, �����#l#� � *&'&)'�(!�#�m"�%��#�. 
�*"#%)� (V�, o, $, �) "h���#� )'�(!�#�m���nu �m #�"�l�"i "�!"�"i )�(#"!�, � (*"#%)% (V�) – �m 
(%j�x� "�!"�� )�(#"!�-�"��, 1:2. 

 
�@EB5N5-. �&$��'"+#"'%����lj 1-�'�#(%#�g"��#-4-+#"'"-2-o%!&��� !'�&!�#�j��"j (��!&m"-

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

1. R�����
 ������	��
 i�H��������
. – B.: V��. C����	��
 i�H��������
, – 1965. – F. IV. – 
1182 	. 2. h������� Q. Q. ?�����-������	��� �	���K ��J�����	��� 
����������� � ��J��
����� 
��	�� / Q. Q. h�������, B. a. R�����. – B.: O����, – 1966. – 172 	. 3. O����� �. B. Q��������-
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&5EFGHICB5 -FCM5NG -5K+5Q@JGP B8 5EB5NG ;GQB@T -;5TK8FGN G +5-8Q8B5 PTBGM N+F@N 
B8 +;5JCE E-FC*N8BBO L5];5-8;>5B< >8 O-GE>S L5>5N5L5 +;5H<-><. 

Glue compositions on the basis of different starches were investigated. Their effect on 
agglutination of corrugated cardboard and the quality of final product were shown. 

D5E>8B5N-8 +;5RFCK@. �)#&u����l – !&+�"#"$�h��e *'"�&( %!�"'&��l �&'"m’nj�"$" 
m’n�����l �&!�#&e m� �"*"j"$"u *'"j�k�"$" x�'% – ��$&m��%. 	 "(�"�� ()#&u����l #&k�!� l���& 
��$&m�i (*'�#�*���l), l)& m�o&m*&h%n �m�nj"��u '�m�"'����+ j�!&'��#�� m �"(l$�&��lj *&��"$" '���l 
j���"(!� i+ ()'�*#&��l. 

���#�m%uh� '�m�"j���!�� ��*��)� �&l)�(�"$" ()#&u����l, j"k�� ���m��h�!�, �" (%(*&�-
��e"����e )'"+j�#� % ()#��� )#&u �& �(!�$�n )#&e(!&'�m%��!�(l. �& j"k& ���o%��!�(l m ��"+  
*'�h��: �&�"(!�!�l �"�"%!'�j%��#��� m��!��(!� !�ni h�(!��� )#&u, l)% *'�e�l!" ��m���!� "�"(�nj"; 
�&�"(!�!�l x���)�(!� ��o'l)���l )'"+j�#���+ m&'&�, �" (!��"�#l!� (%(*&���e"���% h�(!��% 
)'"+j�#u. 

	�k#��", �"o )#&e j�� *�����&�% �"�"%!'�j%��#��% m��!��(!� �� *"h�!)"��e (!���i, )"#� 
���o%��n!�(l )#&e(!&'�m���l )'"+j�#u ()'"+j�#���e )#&e )#&e(!&'�m%n!�(l m� �j�(!% �"#"$� � 
)'"+j�#���e (%(*&�m�i �& j&�x& 60  %), � x���)" �"(�+�� �� �'%$�e (!���i *�(#l ()#&u����l, �"o �& 
m��k%��!� *'"�%)!����(!� '"o"!� %(!�!)%����l. 

C)#&u����l x�'�� $"g'")�'!"�% )'"+j�#���j )#&nj ���o%��n!�(l % )�#�)� &!�*��. �� 
*&'x"j% &!�*� ���o%��n!�(l ���&(&��l �� m�"#"k&��e ��#�) (j%k)� )#&u. �� �'%$"j% &!�*�  
('�(. 1) )#&e m� m�"#"k&�"$" ��#�)� *&'&�"(�!�(l �� $"g'%. 

 

 
\�	. 1. O���	���
 ���� ���> �� J����:  

1 – �����; 2– ��� ���>; 3 – ��>���J; 4 – ��G�� J����������� 
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