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D;5NCHCB5 NQ8�K5HG* 2,3-H@TF5;-1,4-B8]>5TGB5B< Q >;@C>@F8KGB5K G N@QB8?CB5 
B8+;OK-@ <>N5;CBBO +;5H<->GN ;C8-JGP. 

Interaction of 2,3-dichloro-1,4-naphthoquinone with triethylamine was carried out and 
direction of reaction products obtaine was determined. 

D5E>8B5N-8 +;5RFCK@. ��%)"�� (*�#��"!� *"(!�e�" *'���#ln *'�()�*#��% %��$% �" +�j�i 
+��"i���+ (*"#%). 
()�#�)� � '&�)��l+ �%)#&"g�#��"$" m�j��&��l, *'�n�����l, $�#"$&�%����l 
+��"��� �%k& h�(!" ��)"'�(!"�%n!�(l !'�&!�#�j��, !"j% ����)�n *"!'&o� �"(#���!� �m�nj"��u 
+��"��� m !'�&!�#�j��"j, �� *'�)#�� m 2,3-��+#"'-1,4-��g!"+��"�"j. 

 
�B8FGQ +5+C;CHBGT H5EFGHICBS G +<RFG-8JGM. ����x& �j&'�)��(�)� �h&�� H.B. Henbest !� 

(*��'. [1] "*%o#�)%��#�, �" m� �m�nj"��i !'�&!�#�j��% m 2,3-��+#"'-1,4-��g!"+��"�"j (1) � o&�m"#� 
%!�"'u���(l '"mh�� !&j�"-g�"#&!"�"$" )"#�"'%, m l)"$" o%#� ����#&�� #�x& )'�(!�#� h&'�"�"$" 
)"#�"'% !� ��&�!�g�)"���� l) 2-+#"'-3-(2-��&!�#�j��"����#)-1,4-��g!"+��"� (2). 
���) % ��( ����)#� 
(%j����, �'�+"�%uh�, �" *"*&'&���  ��x� �"(#��k&��l *")�m�#�, �" % *'�(%!�"(!� !'�&!�#�j��% 
+#"'%����l [2–4] � '&�)��i m �%)#&"g�#���j� '&�$&�!�j� +��"i���+ (*"#%) [5–8] *&'&o�$�u!� 
�&"��"m��h�" m %!�"'&��lj, )'�j "(�"��"$", �& )�#�)"+ *"o�h��+ *'"�%)!��. �"j% �m�nj"��u 
!'�&!�#�j��% m 2,3-��+#"'-1,4-��g!"+��"�"j �&"o+���" ���h�!� �&!�#���x&. 

 
�C>8 ;5R5>@ – �"(#���!� j"k#��� x#l+� (��!&m% � o%�"�� *'"�%)!�� �m�nj"��i 2,3-��+#"'-

1,4-��g!"+��"�% m !'�&!�#�j��"j. 
 
�-E+C;@KCB>8FSB8 ?8E>@B8. �*&)!'�#��� �"(#��k&��l (*"#%) *'"�&�&�� m� �"*"j"$"u 

!�)�+ *'�#����:  
' �¸-(*&)!'� m�*�(��� �� (*&)!'"g"!"j&!'� «Specord M80» � !�o#&!)�+  KBr;  
' (*&)!'� 13�  !� 1� ª�� m�l!� �� (*&)!'"j&!'�+ «Bruker WP-200» �  «Varian XL-400» %  

CDCl3; 
' +'"j�!"-j�(-(*&)!'� m�*�(��� �� j�(-(*&)!'"j&!'� ��t�-01 «Selmi» m *'�()"'u��h�j� 

��*'%$� 10–20 )	 "o"+ *"#l'�"(!&e. 
�"�!'"#� m� *&'&o�$"j '&�)��i !� �������%�#���(!u (*"#%) *'"�"��#� j&!"�"j ��� !� 

*'&*�'�!���"i +'"j�!"$'�g�i �� *#�(!��)�+ «Selufol UV 254», &#u&�! o&�m"#:��&!"� = 5:1. 
 
�C>5H@-8 NQ8�K5HGP 2,3-H@TF5;-1,4-B8]>5TGB5B<  Q >;@C>@F8KGB5K. �" 2.3$ (0.01 j"#�) 2,3-

��+#"'-1,4-��g!"+��"�% (1) � 150 j# ��&!"��!'�#% *"(!%*"�", *'� *&'&j�x%����� !� m� )�j��!�"i 
!&j*&'�!%'�, *'"!l$"j 0.5 $"� *'�)�*%u!� 3.0 $ ( 4.0 j#, 0.03 j"#�) !'�&!�#�j��% � 50 j# 
��&!"��!'�#%. �&�)��e�% (%j�x ��$'���u!� �" )�*���l !� ��!'�j%u!� *'"!l$"j 2 $"�. ¸�(!��% 
'"mh����)� (ã100 j#) ����$��#� % ��)%%j�, � m�#�x") '"m��#�#� j&!"�"j *'&*�'�!���"i +'"j�!"-
$'�g�i ('�(. 1), &#u&�! o&�m"#:��&!"� = 5:1. 
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!'�j�#�: 1.0$ )'�(!�#�h�"$" *'"�%)!% h&'�"�"$" )"#�"'% (Rf = 0.62, 30 %); 0.6 $ )'�(!�#�h-
�"$" *'"�%)!% !&j�"-(���"$" )"#�"'% (Rf = 0.55, 18 %); 0.2 $ )'�(!�#�h�"$" *'"�%)!% )"'�h�&�"$" 
)"#�"'% (Rf = 0.25, 6 %) � 0.2 $ )'�(!�#�h�"$" *'"�%)!% "'��k&�"$" )"#�"'% (Rf = 0.02, 6 %). 

 
	RL5N5;CBBO ;CQ<FS>8>GN. �� �(!��"��#�, �" �&m�#&k�" ��� '"mh����)� (o&�m&�, 

��&!"��!'�#, !"#%&�, +#"'�(!�e j&!�#&�, !&!'�$��'"g%'��, ��j&!�#g"'j�j��, +#"'"g"'j) � 
!&j*&'�!%'� (20 0� – �)�*

0�.) m� �m�nj"��i 2,3-��+#"'-1,4-��g!"+��"�% (1) m !'�&!�#�j��"j m��k�� 
%!�"'un!�(l '"mh�� !&j�"-g�"#&!"�"$" )"#�"'%, +'"j�!"$'�g�h��e ���#�m l)"$" �)�m%n �� ��l���(!� 
h"!�'�"+ "(�"���+ '&h"��� Rf1 = 0.62 (h&'�"�� (j%$�), Rf2 = 0.55 ((��l (j%$�), Rf3 = 0.25 ()"'�h�&�� 
(j%$�) � Rf4 = 0.02 ("'��k&�� (j%$�). 
(� ����#&�� (*"#%)� n )'�(!�#�h��.  

�&'x� m Rf1 = 0.62 )"j*"�&�!� n 2-+#"'-3-(2-��&!�#�j��"����#)-1,4-��g!"+��"� (3), g�m�)"-
+�j�h�� *�'�j&!'� l)"$" mo�$�u!�(l m "*�(���j� [1]. �#l+ e"$" %!�"'&��l j"k�� *"��!� !�): 
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\�	. 1. e������J���

 ����H
���� 	��
�
 
 


)�(�&��l !'�&!�#�j��% 2,3-��+#"'-1,4-��g!"+��"j (1) *'�m�"��!� �" %!�"'&��l ����#��&!�-
#�j��%, l)�e '&�$%n m ��(!%*�"u j"#&)%#"u +��"�% (1) m %!�"'&��lj 2-+#"'-3-(2-����#�j��"��&!�#)-
1,4-��g!"+��"�% (3). ���!�&'�k&��lj o%�"�� *'"�%)!% (3) n ��l���(!� ��!&�(���"i +�'�)!&'�(!�h�"i 
(j%$� *"$#�����l ��#&�!��+ )"#����� )�'o"��#���+ +��"i���+ $'%* *'� 1684 � 1660 (j-1, � !�)"k 
(�$��#� x&(!� *'"!"��� ��"+ j&!�#���+ $'%* *'� 1.262 j.�, h"!�'�"+ *'"!"��� ��"+ j&!�#&�"��+ 
$'%* *'� 3.202 j.�, ��"+ ����#���+ *'"!"��� *'� 5.215 � 5.301 j.� !� *'� 7.900 � 8.009 j.� (�$��#� 
h"!�'�"+ �'"j�!�h��+ *'"!"���.  

�'%$"u m� Rf2 = 0.55 )"j*"�&�!"u n )'�(!�#�h��e "(�� !&j�"-(���"$" )"#�"'% (4), l)�e h&'&m 
48 $"� '"m)#���n!�(l, � *'� *"!'�*#l��� ("�lh�"$" (��!#� – x���x&, �� ��+���� (*"#%)�: 2,3-
��+#"'-1,4-��g!"+��"� (1) � !'�&!�#�j��.  
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��*’l!���l )'�(!�#�� (4) % '"mh����)�+ *'�m�"��!� �" %!�"'&��l ���&"*�(��"i (%j�x� 
*'"�%)!�� m "���)"��j� ����"���j� m��h&��lj� Rf, �#& m ��x�j (*������"x&��lj *'"�%)!�� 
�m�nj"��i. 
(� �� g�)!�, � !�)"k '&m%#�!�!� &#&j&�!�"$" ���#�m% !� (*&)!'�#��� ���� �)�m%u!� �� 
�(�%����l !&j�"-(���+ $"#)"*"��o��+ )'�(!�#�� % ��$#l�� �"�"'�"-�)�&*!"'�"$" )"j*#&)(% (4) 
()#��% 2,3-��+#"'-1,4-��g!"+��"� (2) : !'�&!�#�j�� = 1:1 

 
O

O

C l

C l

O

O

C l

C l

N E t
3


2

2

    N E t3

1

+    

4

+

 
	��(%!��(!� o%��-l)"$" (�$��#% � (*&)!'� ��� ��)#uh�n �(�%����l )"j*#&)(% '���)�#��"i 

*'�'"�� ()"j*#&)( m *&'&�"("j m�'l�%). 
�"'���l��l (*&)!'�� 13� � 1� ª�� 2,3-��+#"'-1.4-��g!"+��"�% (1) � )"j*#&)(% (4), ���� 
�-, �¸- 

� +'"j�!"-j�(-(*&)!'"()"*�i ('�(. 2, 3) (���h�!� *'" %!�"'&��l �"�"'�"-�)�&*!"'�"$" )"j*#&)(%, 
l)�e ()#���n!�(l m ��"+ h�(!��: "��� m l)�+ !'�&!�#�j�� – n �"�"'"j &#&)!'"��� (��n � (�(!&j% 
��#��% &#&)'"��% *�'% �!"j� �m"!%), � �'%$� – �)�&*!"'"j &#&)!'"��� (n ��)��!�� ��#��� "'o�!�#� 
�!"j�� �%$#&�u +��"i��"$" g'�$j&�!�).  

 

 
\�	. 2. C������ 1O �B\ 2,3-������-1,4-������
���� (1) 
 �������	� (4) � CDCl3 
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��)� )"j*#&)(� *&'&��k�" �(�%u!� % '"mh���+, �#& o%��u!�, l) % ��x"j% ��*��)%, o�#�x-
j&�x (!�o�#���j� (*"#%)�j�. ���!�&'�k&��lj o%�"�� )"j*#&)(% (4) n *'�(%!��(!� ���*"�����+ 
(�$��#�� j&!�#���+ *'� 1.202 j.� !� j&!�#&�"��+ – *'� 3.065 �.� *'"!"��� � e"$" (*&)!'� ��� � 
���(%!��(!� !�)�+ % ��+���"j% +��"�� (1). ��l���(!� *�)� �+=326,8 � +'"j�!"-j�(-(*&)!'� ���*"����n 
j"#&)%#l'��e j�(� )"j*#&)(% 328,24 � o'%!!"-g"'j%#� C10H4Cl2O2 ·N�t3; *"'���l��l (*&)!'�� 13� 
ª�� ��+���"$" (1) !� *'"�%)!% (4) (���h�!�, �" k"�&� m �!"j�� �%$#&�u +��"�"�"$" g'�$j&�!� 
)"��#&�!�" �& m���l��e % �"��+ m�’lm)�+. t�$�!"+'"j��e m(%� � 
�-(*&)!'� (!"o!" �"�$"+��#�"��e 
� o�) ��m�)�+ h�(!"!, %!�"'&��l (���"$" )"#�"'%, êmax=658 �j) )"j*#&)(% (4) *"'���l�" m ��+����j 
2,3-��+#"'-1,4-��g!"+��"�"j (1) (k"�!�e )"#�', êmax=332 �j) m%j"�#&��e �*#��"j (!'%)!%'��+ 
mj�� !� ��)#�)���e mj��"u *&'&'"m*"��#% &#&)!'"��"i $%(!��� % (*'lk&��e (�(!&j� m�’lm)�� 
+��"i��"i j"#&)%#� m���l)� &#&)!'"�"�"�"'�"j% �*#��% !'�&!�#�j���"$" g'�$j&�!�. 

 

 
 

 
 

\�	. 3. C������ 13C �B\ 2,3-������-1,4-������
���� (1) 
 �������	� (4) 
 

�'&!�"u )"'�h�&�"u (j%$"u Rf3 = 0.25 n #�)!"� (5), l)�e j"k& %!�"'u��!�(� m� 
��kh&���&�&�"u '&�)��nu: 
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���#"$�h�& %!�"'&��l 4-+#"'-2,3-��$��'"-��g!"[1,2-6]g%'��-2,5-��"# % (5) (*"(!&'�$�n!�(l � 
�#l o&�m"#��"$" 'l�% [1]. 

��l���(!� +�'�)!&'�(!�h�"i (j%$� *"$#�����l $��'")(�#���+ $'%* � "o#�(!� 3500–3250 (j-1 � 
�¸-(*&)!'� !� (�$��#� ��"+ j&!�#&�"��+ *'"!"��� #�)!"�"�"$" ��)#% *'� 3.602 j.� � (*&)!'� ��� 
!� *�) �+=235,1 � +'"j�!"-j�(-(*&)!'�, l)�e ���*"����n j"#&)%#l'��e j�(� #�)!"�� (5) 263.566 �.", 
*"���(!u *��!�&'�k%n o%�"�% (5). 

¸&!�&'!"u "(�"��"u )"j*"�&�!"u "'��k&�"$" )"#�"'% Rf4 =0.02 n ��+��"� (6), l)�e 
��e�j"��'��x& %!�"'un!�(l m� "��"h�(�"$" ")�(�&��l � � !�)�e (*"(�o:  
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��l���(!� (�#��"i ��!&�(���"i +�'�)!&'�(!�h�"i (j%$� *"$#�����l +��"i���+ )�'o"��#���+ 

$'%* *'� 1680; 1664 (j-1 � �¸-(*&)!'�+, *'�(%!��(!� (�$��#�� h"!�'�"+ j&!�#&�"��+ *'� 2.306 j.� !� 
�"(�j� �'"j�!�h��+ – *'� 7.802–8.112 j.� *'"!"��� % (*&)!'� ���, � !�)"k *�) �+=409,98  � 
+'"j�!"-j�(-(*&)!'� *��!�&'�k%u!� o%�"�% 2-+#"'-3(2ë-+#"'-1,4-��g!"+��"�-3�#)&!�#-1,4-��g!"+�-
�"� (6) m j"#&)%#l'�"u j�("u 411.574 �.". 

 
�@EB5N-@. 	*&'x& *'"�&�&�" �&!�#���e ���#�m �m�nj"��i 2,3-��+#"'-1,4-��g!"+��"�% (1) m 

!'�&!�#�j��"j, �(!��"�#&�" o%�"�% *'"�%)!�� !� ��m��h&�" x#l+� i+ %!�"'&��l. 
 
�"o"!� ��)"���� m� *��!'�j)� ����, *'"&)! � 25.3./061. 
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