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S Y N T H E S I S  O F  2 - ( A C Y L M E T H Y L ) B E N Z O - 1 , 3 - O X A T H I O L S  

F R O M  A C E T Y L E N I C  K E T O N E S  

V.  N. E l o k h i n a ,  A.  S. N a k h m a n 0 v i c h ,  
I .  D.  K a l i k h m a n ,  N. P .  S o k o l ' n i k o v a ,  
a n d  M. G. V o r o n k o v  

UDC 547.77.07 

2-(Acylmethyl)benzo- l ,3-oxathiols  were  synthesized by react ion of acetylenic ketones 
�9 wi tho-mercap tophenol  in alcohol in the presence  of a catalyst  - t r i e t h y l a m i n e .  

It has been shown [1-3] that the formation of cyclic products  as a result  of "double addition" to the 
acetylenic bond is possible in the addition of some bifunctional compounds to acetylenes.  

In developing our ea r l i e r  r e sea rch  [4-6.] we have studied the react ion of acetylenic ketones of var i -  
ous s t ruc tures  with o-mercaptophenol ,  which proceeds  readily in alcohol in the p resence  of a cata lyst  - 
t r i e t h y l a m i n e - t o  give the hard- to-obta in  2- (acylmethyl)benzo-l ,3-oxathiols  (III-XII, Table 1) in high 
yields (70-98%). 

The react ion of o-mercaptophenol  with acetylenic alcohols probably proceeds  through an intermediate  
�9 step involving t he  formation of ketovinyl sulfides (addition of the thiol to the aeetylenic bond) and cycl iza-  

tion of the la t te r  to the corresponding benzo-1,3-oxathiols .  

+ R--CO--C.~CR' R--CO-- = . ~ , x ~ K  
OH (C2Hs)3N H2COR 

! II I l I -X[ !  

Ill R=C4H3S, R'=C6Hg IV R=R'=C6Hs; V R~C4HsS, R'=H; VI R=CHs, R'=C6Hs:" 
VII R=C4H3S, R'=C4Hg; VIII R=5-C2Hs--C4H2S, R'=C4HsS; IX R=C4HsS, R'= 
=p-CGH4OCHs; X R=C4H3S, R'=p-CeH4CHs; XI R=C6Hs, R'=C4Hg; XII R=C4H3Se. 

R'=C6H5 
The s t ruc ture  of the compounds obtained was established by IR and PIVIR spect roscopy.  

The IR absorption band of the C = O  group lies at 1652-1681 cm -I  for  III-V and VII-Xll and at 1705 
cm - i  for  VI. The absorption band at 1070-1100 cm -I  corresponds  to the s tretching vibrations of the C - O  
bond, whereas  an absorption band at 680-710 cm -i  is charac te r i s t i c  for  the stretching vibrations of the 
C--S bond of the oxathi01 ring. The absorption bands of the C = C bond and the OH group are  absent in the 
IR spec t ra  of III-XII.  

Signals of olefinic and hydroxyl protons a re  absent i n the  PMR spect ra  of III-XII.  The geminal p r o -  
tons of the methylene group in the ~ posit ion relat ive to the C = O group give a quartet  at 5 4.15 ppm; J = 
18,6 Hz for  IV and 6=4.01 ppm; J=16 .8  Hz for III and V-XII. The multiplet at weak field, 6.64+7.85 ppm, 
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T A B L E  1. 2-  ( A c y l m e t h y l ) b e n z o - l , 3 - o x a t h i o l s  

Corn -: Empirical 
pound ~ rap. "C formula 

III 
IV 
V 

VI 

VII 
VIII 

IX 
X 

XI 
XII 

123--124 
104--105 
98--99 

bp 220--222 
(5mm) 

49 
110--111 
103--104 
120--121 
47--48 

123--124 

CIgHt4S~O2 
C2jH,6S202 
CIsHtoSeO2 
C,~H,4S02 

ClsHIsS20~ 
CjoHI~S30~ 
C~oHI~S203 
CmHI6S20~ 
C19H2oSO2 
C19HI4SO2Se 

Found, % Calculated, % 
c H 

67,1 4,2 
75,6 4,8 
59,3 3,9 
71,2 5,2 

65,4 5,7 
60,8 4,3 
65,8 4,6 
68,0 4,6 
73,4 6,2 
59,2 I 3,6 

s c H 

18,2 67,5 4,1 
9,7 75,9 4,8 

23,9 59,5 3,8 
11,8 71,1 5,2 

20,1 65,4 5,4 
25,8 61,O 4,3 
17,5 65,0 : 4,6 
18,4 68,2 4,5 
10,2 73,11 6,4 
8,2 59,2 ; 3,6 

18,9 
9,6 

24,4 
11,8 

19,4 
25,9 
17,4 
18,5 
10,2 
8,3 

iYield, % 

83 
98 
80 
70 

64 
63 
72 
81 
76 
90 

is due to the p ro tons  of the  benzene  and th iophene r ings .  The  p ro tons  of the  - C H 2 C H  f r a g m e n t  (V) f o r m  
a s y s t e m  of the ABX type,  and the  s ignal  of the me thy l idyne  X p ro ton  is spl i t  by  coupl ing with the methy lene  
p ro tons  into a doublet  of  double ts  with J = 5.8 Hz and J = 7.6 Hz. Components  of the  me thy lene  qua r t e t  at 6 = 
3.55 ppm a r e  s i m i l a r l y  spl i t  with J = 17.5 Hz. The  sp in - - sp in  coupl ing cons tan t s  of t he se  p ro tons  a r e  c h a r -  
a c t e r i s t i c  f o r  a c y c l i c  s t r u c t u r e .  

E X P E R I M E N T A L  

The IR s p e c t r a  of KBr  pe l l e t s  of the compounds  w e r e  r e c o r d e d  with a UR-20  s p e c t r o m e t e r .  

The PMR s p e c t r a  of c a r b o n  t e t r a c h l o r i d e  solut ions  of the compounds  w e r e  r e c o r d e d  with a J N M - 4 H -  
100 s p e c t r o m e t e r  with an o p e r a t i n g  f r e q u e n c y  of 100 MHz and t e t r a m e t h y l s i l a n e  as  the in te rna l  s t andard .  

2 - T h i e n y ! - 2 : p h e n y l b e n z 0 - ! , 3 - o x a t h i o l  (III 1. A solut ion of 0.63 g (5 mmole )  of I in 10 ml  of e thanol  
was  added to a solut ion of 1.0 g (5 m m o l e )  of  II  in 50 ml of ethanol,  a f t e r  which one to two d rops  of t r i e t h y l -  
amine  w e r e  added.  The  m i x t u r e  was  then s t i r r e d  at r o o m  t e m p e r a t u r e  f o r  2 h, the  so lvent  was  r e m o v e d  
by vacuum evapora t ion ,  and the  c r y s t a l l i n e  r e s idue  was  r e c r y s t a l l i z e d  f r o m  ethanol  to g ive  1.31 g (83%) 
of  white  c r y s t a l s  of I II  with mp 123-124 ~ 

A s i m i l a r  method  was  used to  obtain VI I -XII  (white need les  f r o m  alcohol) ,  IV and V ( l ight -brown 
c r y s t a l s  f r o m  alcohol) ,  and VI (a l i g h t - b r o w n  oil).  
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