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&5EFGHICB5 >CTB5F5LG?BG 8E+C->@ +;5JCE< 5HC;I8BBO --+;5+G5F8->5B< < +;@E<>-
B5E>G -8>8FGQ8>5;GN >@+< (;GHCFO-';8]>E8. &5EFGHICB5 N+F@N E+GNNGHB5ACBBO -5BJCB>-
;8JGP TF5;@H< J@B-< >8 AlCl3:ZnCl2 B8 -5BNC;Ei* -C>CB< G B8 N@TGH --+;5+G5F8->5B<, 
N@QB8?CB5 5+>@K8FSBG <K5N@ QHGMEBCBBO ;C8-JGP. 

The technological aspects of the process of producing of --propiolacton in the present 
catalyst by Fidel-Crafts have been thoroughly investigated. The influence correlation 
concentrations ZnCl2 and AlCl3:ZnCl2  by conversion and yield --propiolacton is studied. The 
optimal conditions of the process of synthesis --propiolacton are determined. 

D5E>8B5N-8 +;5RFCK@ >8 PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. �)'�#"�%, 
j&!�)'�#"�%, � !�)"k )'"!"�"�% )�(#"!� *"'���l�" #&$)" "�&'k�!� ")�(�&��lj ���*"�����+ 
�#��&$����, !" --�#)�#)'"!"�"�� )�(#"!� ��e*'"(!�x& "�&'k%��!� m ���*"�����+ --#�)!"���. 

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

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


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

 

�B8FGQ H5EFGHICBS G +<RFG-8JGM. --��)!"�� "�&'k%u!�, l) �k& m�m��h�#"(l, �m�nj"�inu 
)&!&�% im (*"#%)�j�, �" j�u!� $'%*% -�
, !�)�j� l) �#��&$i��, )&!"��, ��)&!"�� �o" )&!"&gi'� � 
*'�(%!�"(!i  )�!�#im�!"'� !�*% �'i�&#l-�'�g!(�. ���i, �" m%(!'ih�u!�(l � #i!&'�!%'i (!"("��" 
(��!&m% i ��)"'�(!���l --#�)!"�i�, �%k& (*"'i��&�i [1–5]. ��)!�h�" �i�ji��i(!� % j&!"��+ (��!&m% 
*"#l$�n % ��)"'�(!���i 'im�"j��i!��+  )�!�#im�!"'i�, !�)�+ l): &gi'�! !'�g!"'�(!"$" o"'% [3], 
+#"'�� �#uji�iu [4], +#"'�� ���)% [5], )"j*"m��ii +#"'�� ���)%-+#"'�� �#uji�iu [6], *&'+#"'�! 
���)% [6], !i"�i���! ���)% [6] !"�", � !�)"k % ��)"'�(!���i 'im��+ j&!"�i� ���i#&��l $"!"�"$" 
*'"�%)!% !� �&e!'�#im��ii )�!�#im�!"'�.  ��(!"("�%uh� �i�*"�i���e )�!�#im�!"', j"k�� '&$%#u��!� 
*'"�&( �m�nj"�ii )&!&�i� m )�'o"�i#���j� (*"#%)�j� i "�&'k�!� --#�)!"�� m ��(")�j ��+"�"j 
()"�)'&!�� ��g'� �& �)�m%u!�(l). 

�"�"#� ��(")�e ��+i� --#�)!"�i� (70–90  % j�(.) m� )"��&�(��ii )&!&�% m )�'o"�i#���j� 
(*"#%)�j�, � !�)"k �"(!%*�i(!� (�'"���� ��n mj"$% ���k�!� �&e j&!"� (��!&m% --#�)!"�i� ��e-
*&'(*&)!���ix�j i ��e(*'�e�l!#���x�j �#l '&�#im��ii. 
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�C>8 ;5R5>@ – �(!��"��!� "*!�j�#���e )�!�#�m�!"' !� e"$" )"��&�!'���u *�� h�( "�&'k���l 
--*'"*�"#�)!"�% '&�)��u )"��&�(���i )&!&�% m �#��&$���j�.  

CH2 = C = O + CH3    C    CH 3 CH3   C   CH 2    C = O

CH3

 

O O
    

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

--#�)!"�i� j�n *'�'"�� )�!�#�m�!"'� [4–7], "()�#�)� � '&m%#�!�!� %!�"'uu!�(l *'"�%)!� ��(")"i 
l)"(!�. 

�#l '&�)��i "�&'k���l --*'"*�"#�)!"�% m�(!"("�%��#� )&!&�, "�&'k���e *�'"#�m"j ��&!"�%, 
l)�e mj�x%��#� m j"�"j&'��j $�m"*"��o��j g"'j�#��&$��"j, "�&'k���j !&'j�h�"u �&(!'%)��nu  
*�'�g"'j�#��&$��%, � *"����#� � '&�)!"' )"��&�(���i, m�*"��&��e ��&!"�"��j '"mh��"j )�!�#�m�!"'�. 
�&�)��u m��e(�u��#� *�� h�( *&'&j�x%����l m� !&j*&'�!%'� 273–293 �. �"��&�!'���l )�!�#�m�!"'� 
*��!'�j%��#�(l *"(!�e�"u *"��h&u (��k"*'�$"!"�#&�"$" '"mh��% )�!�#�m�!"'� m nj)"(!� [7]. 

	��"j", �" --*'"*�"#�)!"� mo&'�$�n!�(l o&m *"j�!��+ mj�� *'"!l$"j 3–4-+ '")�� m� 
!&j*&'�!%'� 278 �. ������&��l !&j*&'�!%'� �&m��h�" �*#���n �� l)�(!� --*'"*�"#�)!"�%, �#& �k& 
m� !&j*&'�!%'� 363 � e"$" �j�(! *"j�!�" mj&�x%n!�(l. à& o�#�x"u j�'"u *"$�'x%n l)�(!�  
--*'"*�"#�)!"�% )�!�#�m�!"'. �'"�&�&�� &)(*&'�j&�!� *")�m�#�, �" m� )"��&�!'���i )�!�#�m�!"'� 
0,34  % j�(. �j�(! --*'"*�"#�)!"�% mj&�x%n!�(l �&m��h�", *'"!& *�����&��l )"��&�!'���i m��h�" 
m��k%n (!�e)�(!� --*'"*�"#�)!"�%. 
("o#��" �& *'"l�#ln!�(l m� ��(")�+ !&j*&'�!%'. ��), m� 
!&j*&'�!%'� 313 � � )"��&�!'���i )�!�#�m�!"'� 1.65  % %*'"�"�k 8 $"��� �j�(! --*'"*�"#�)!"�% 
mj&�x��(l �� 9.0 %, � m� !&j*&'�!%'� 363 � – �� 85.8 %. 

�&�)��u (��!&m% --*'"*�"#�)!"�% m��e(�u��#� � ��&!"�"��+ '"mh���+ )�!�#�m�!"'�� � ��!&'-
��#� !&j*&'�!%' 290–298 �. �#l m�*"o�$���l *"#�j&'�m���i g"'j�#��&$��% �� (!��)�+ '&�)��e�"i 
�*�'�!%'� j"#��&  (*������"x&��l )&!&�:g"'j�#��&$�� *��!'�j%��#� � j&k�+1:(1.3–1.4) 
'&$%#u����lj *"��h� )&!&�%. �"#��� *"��h� )&!&�% – 2.2–2.5 j"#�/$"�;  g"'j�#��&$��% – 2.9– 
3.5 j"#�/$"�. �#l !"$", �"o )"��&�!'���l )�!�#�m�!"'� o%#� *"(!�e�"u, o�#�x�(!� �"(#���� *'"-
�"��#� *'"!l$"j 1 $"�, !"j% �" �m mo�#�x&��lj !'���#"(!� (��!&m% )�!�#�m�!"' h�(!)"�" ���"(�!�(l 
$�m�j�, �" n �&o�k���j, "()�#�)�, l) '&m%#�!�!, ���o%��n!�(l m��k&��l x���)"(!� '&�)��i. 

F�G��H
 1 

�+F@N -5BJCB>;8JGP TF5;@H< J@B-< B8 -5BNC;Ei* -C>CB<  
>8 ECFC->@NBGE>S --+;5+i5F8->5B< (�5FSBC E+iNNiHB5ACBBO -C>CB:]5;K8FSHCLiH = 1:(1.3–1.4)) 

5R'�K 8JC>5B5N5L5 ;5Q?@B< -8>8FiQ8>5;8 0.4�10-3K3; NKiE> ]5;K8FSHCLiH< 
N +8;8]5;K8FSHCLiHi – 95  % K8E.; >;@N8FiE>S ;C8-JiP – 1 L5H, >CK+C;8><;8 – 293 ') 
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3.70 15.51 48.60 64.17 72.40 59.00 90.1 46.00 
7.34 16.30 73.30 89.50 84.30 70.70 93.1 29.30 
11.0 14.40 81.50 95.90 89.40 80.50 93.9 22.00 
14.70 15.40 81.10 96.50 90.70 75.50 94.3 29.70 
18.35 14.30 82.90 97.20 85.80 72.30 94.2 33.30 
27.50 17.30 79.70 97.00 82.50 69.10 94.8 35.30 
36.50 14.90 81.90 96.00 77.70 60.90 94.0 44.90 
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�� �"(#���#� �*#�� )"��&�!'���i !� �*#�� j"#��"$" (*������"x&��l )"j*"�&�!�� )�!�-
#�m�!"'� +#"'��% ���)%, )"j*"m���i +#"'�� �#uj���u-+#"'�� ���)% !� )"j*"m���i +#"'�� 
�#uj���u-+#"'�� ���)%-+#"'�� m�#�m� �� )"��&'(�u )&!&�% !� (&#&)!����(!� --*'"*�"#�)!"�%. 
��(�j*&'&� j� �"(#���#� �*#�� )"��&�!'���i +#"'��% ���)% �� )"��&'(�u )&!&�% !� (&#&)!����(!�. 
�&m%#�!�!� ��+ �"(#��k&�� ���&�&�" � !�o#. 1. 

ª) o�h�j" m ���&�&��+ � !�o#. 1 ����+, mo�#�x&��l )"��&�!'���i +#"'��% ���)% *'�m�"��!� 
�" mo�#�x&��l )"��&'(�i )&!&�% � g�)!�h�" ��)#�)�n mj&�x&��l (&#&)!���"(!� --*'"*�"#�)!"�%. 

("o#��" h�!)" �&e �*#�� ���(#��)"�%n!�(l *�� h�( *"'���l��l (&#&)!���"(!� --*'"*�"#�)!"�% *�(#l 
e"$" ����#&��l. �& j"k�� *"l(��!� !�j, �" mo�#�x&��l )"��&�!'���i·+#"'��% ���)%, ���& m�  
0,011 j"#�/�j3, ��)#�)�n %!�"'&��l �&#�)"i )�#�)"(!� ��(")")�*#lh�+ *"o�h��+ *'"�%)!�� 
)"��&�(���i. 

���h�" )'��& m�(!"("�%��!� l) )�!�#�m�!"' )"j*"m���u +#"'�� �#uj���u–+#"'�� ���)% �o" 
)"j*"m���u +#"'�� �#uj���u–+#"'��  ���)%–+#"'�� m�#�m�. 

�"*&'&���" o%� �"(#��k&��e �*#�� [7] (*������"x&��l AlCl3 :ZnCl2 !� i+ )"��&�!'���i �� 
��+�� --*'"*�"#�)!"�% *�� h�( e"$" (��!&m% !� ����#&��l m '&�)��e�"i j�(�. �#l j"k#��"(!� 
*"'���l��l ��+ '&m%#�!�!�� ���&�&j" �� ���� % !�o#. 2.  

 
F�G��H
 2 

�+F@N -5BJCB>;8JGP >8 K5FSB5L5 E+GNNGHB5ACBBO AlCl3:ZnCl2 B8 -5BNC;Ei* -C>CB<  
>8 ECFC->@NBGE>S --+;5+i5F8->5B< (�5FSBC E+iNNiHB5ACBBO -C>CB:]5;K8FSHCLiH = 1:(1.3–1.4)) 

5R'�K 8JC>5B5N5L5 ;5Q?@B< -8>8FiQ8>5;8 0.4�10
-3

K
3
; NKiE> ]5;K8FSHCLiH< N +8;8]5;K8FSHCLiHi – 

95  % K8E.; >;@N8FiE>S ;C8-JiP – 1 L5H, >CK+C;8><;8 – 293 ') 
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1:0.000 14.30 30.30 44.60 31.20 - - - 
1:0.102 15.60 69.70 85.30 78.90 64.60 91.9 19.2 
1:0.204 14.60 81.40 96.00 91.40 80.90 94.6 10.8 
1:0.408 16.20 81.50 97.70 87.50 78.60 94.4 10.30 
1:0.612 14.80 81.30 96.10 79.20 71.10 94.1 15.40 
1:0.816 15.10 82.20 97.30 71.10 66.60 93.9 21.20 
1:1.022 14.50 82.00 96.80 70.30 64.80 94.1 22.60 
1:1.224 14.80 83.10 97.70 69.80 63.30 94.6 28.00 

11.0 

1:0.505 17.00 80.00 97.00 71.00 64.30 94.2 30.60 
14.70 1:0.204 16.10 81.50 97.60 90.60 79.40 94.0 11.10 
18.35 1:0.204 16.10 80.30 97.30 85.90 74.10 94.2 15.60 

 
�&m%#�!�!� �"(#����, ���&�&�� � !�o#. 2, *")�m%u!�, �" �� *'"�&( "�&'k���l --*'"*�"#�)!"�% 

�(!"!�" �*#���n (*������"x&��l �)!����+ )"j*"�&�!�� )�!�#�m�!"'�. 
ª) o�h�j" m ����+ !�o#. 2, mo�#�x&��l �j�(!% +#"'��% ���)% % )�!�#�m�!"'� )"j*"m���i 

AlCl3:ZnCl2 ��)#�)�n mo�#�x&��l )"��&'(�i )&!&�%, +"h� � mj&�x%n (&#&)!����(!� --*'"*�"#�)!"�%. 
�& ��(�j*&'&� ����" m ����+ *'" (&#&)!����(!� --*'"*�"#�)!"�% *�(#l ����#&��l "(!����"$" m 
'&�)��e�"i j�(�. 
*!�j�#���j n j"#��& (*������"x&��l )"j*"�&�!�� )�!�#�m�!"'� 
AlCl3:ZnCl2=1:(0,204–0,408). 	(!��"�#&�", �" mo�#�x&��l � )�!�#�!�h��e )"j*"m���i +#"'��% ���)% 
��)#�)�n '�m)& m��k&��l (&#&)!���"(!� --*'"*�"#�)!"�%.  
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!k&, l) m'"m%j�#" m ����&�&��+ % !�o#. 1, 2 ����+, +#"'�� ���)% n m��"��#���j )�!�#�m�!"'"j 
*'"�&(% "�&'k���l --*'"*�"#�)!"�%, �#& e"$" ��)"'�(!���l �& � )"j*"m���i m ��x�j�, +"h � 
mo�#�x%n )"��&'(�u )&!&�%, *'"!& �&$�!���" �*#���n �� (!�o�#���(!� --*'"*�"#�)!"�% *�� h�( 
(��!&m% !� ����#&��l e"$" m '&�)��e�"i j�(�, ��)#�)�uh� *"#�j&'�m���u "(!����"$" m %!�"'&��lj 
*"o�h��+ *'"�%)!��. 	�&�&��l �" )�!�#�!�h�"i )"j*"m���i, )'�j +#"'��% ���)% �&�&#�)�+ 
)�#�)"(!&e +#"'��% �#uj���u, m��h�" *�����%n (!�o�#���(!� --*'"*�"#�)!"�% !� *"#&$x%n e"$" 
����#&��l m '&�)��e�"i j�(�. 
*!�j�#���j� ���k�nj" )"��&�!'���u )�!�#�m�!"'� 0,0011– 
0,00147 j"#�/�j3; j"#��& (*������"x&��l )"j*"�&�!�� AlCl3 : ZnCl2 = 1 : (0,204–0,408). 
 ��+ 
%j"��+ ��+�� --*'"*�"#�)!"�% (!��"��!� 80–82  %. 

�'"�&( "h�(!)� --*'"*�"#�)!"�% m��h�" %()#���un !&+�"#"$�u "�&'k���l --*'"*�"#�)!"�%. 
à"o m�*"o�$!� %!�"'&��u "�!"�"i )�(#"!� !� ii ��$��'��% � '&�)!"'� (��!&m% --*'"*�"#�)!"�%, j� 
*'"*%()�#� (%j�x $�m"*"��o��+ )&!&�% !� g"'j�#��&$��% h&'&m ��(��)"�� +"#"��#���)�-
)"��&�(�!"'�. 

�&!&�, "�&'k���e *�'"#�m"j ��&!"�%, !� j"�"j&'��e $�m"*"��o��e g"'j�#��&$��, "�&'k���e 
!&'j�h�"u �&(!'%)��nu *�'�g"'j�#��&$��%, mj�x%u!�(l '�m"j � *"(!%*�u!� � ��� *"(#��"��"-
m'n����� +"#"��#���)�-)"��&�(�!"'�. �&!&�, *'"+"�lh� h&'&m ��+, '&�$%n m �"�"u, %!�"'uuh� 
"�!"�% )�(#"!% !� ii ��$��'��, l)� ���"�l!�(l m (�(!&j�.  

 
�@EB5N-@. �� "(�"�� �"(#��k&�� ��m��h&�" "*!�j�#��� %j"�� m��e(�&��l '&�)��i "�&'k���l 

--*'"*�"#�)!"�%. 	(!��"�#&�" "*!�j�#��� %j"�� m��e(�&��l *'"�&(%, )�!�#�m�!"' !� (*������"-
x&��l ()#��"��+ )�!�#�m�!"'�. --*'"*�"#�)!"�, "�&'k���e �m�nj"��nu )&!&�% � g"'j�#��&$��% � 
*'�(%!�"(!� ���&'"m$#l�%!�+ )�!�#�m�!"'��, j�n *"'���l�" �&��(")% h�(!"!% � j�(!�!� ��� 90.1  �" 
94.8  % "(�"��"i '&h"����. 

¸�(!"!% "�&'k���+ )&!"��� ��m��h�#�  +'"j�!"$'�g�h�" !� m� �"*"j"$"u �¸-(*&)!'"()"*�i. 
 
1. I����� ChQ � 2.469.704.Continuous process of producing beta lactones at reduced pressu- 

red / Herbert G. Stone; Rochester,N.Y. a corporation of New Jersey; ORV 260/344. – 12 	. 2. I����� 
ChQ �2.450.117. Preparation of beta lactones / John R. Caldwell; Rochester,N.Y. a corporation of New 
Jersey; ORV 260/344. – 12 	. 3. I����� ChQ � 2.450.118. Process for preparing of Ï-lactones / John 
R. Caldwell; Rochester,N.Y. a corporation of New Jersey; ORV 260/344. –12 	. 4. I����� Q�J�
� 
�1.189.400. A process for the preparation of unsaturated aliphaticcarboxelic acid & lactones / Rodde 
Johamas, Kok Ricket Medema Dirk; ORV 260/344. – 6 	. 5. I����� ChQ � 2.450.116. Preparation of 
beta lactones / John R. Caldwell; Rochester,N.Y. a corporation of New Jersey; ORV 260/344.-12 	.  6. 
I����� ChQ � 2.424.590. Preparation of beta lactones / Thomas R. Steadman, Paul L. Breyyfogle; 
New York, N.Y. a corporation of New York; ORV 260/344. – 6 	. 7. I����� � 98105580 U������. 
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