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The synthes is  of f l - ch lo ro  (bromo)vinyl ketones of the thiophene s e r i e s  was accompl i shed  by 
the addition of hydrogen chlor ide  and hydrogen b romide  to acetylenic  ketones of the thiophene 
s e r i e s .  The sequence  of addition of the hydrogen halide was proved by a l te rna t ive  syn thes i s .  

The addition of hydrogen chlor ide and hydrogen b romide  to a number  of a r y l -  and alkylacetylenic  
ketones  has been p rev ious ly  studied, and it was demons t ra ted  that in all  ca ses  the halogen adds to the fl - 
ca rbon  a tom re la t ive  to the carbonyl  group [1-4]. 

In a continuation of our  invest igat ions of the synthes is  and study of the reac t iv i t i e s  of thienyl ethynyl 
ke tones  [5,6], we  have studied the addition of hydrogen hal ides  to the la t te r  in the p r e sence  of a ca ta lys t  - 
cuprous  ch lor ide .  As a r e s u l t  of the reac t ion ,  we obtained good yie lds  of f l - ch lo ro  {bromo)vinyl ketones of 
the thiophene s e r i e s ,  the physical  constants  and yields of which a re  p resen ted  in Table  1. 

I-X 

The reac t ion  of ethynyl ketones of the thiophene s e r i e s  with hydrohal ic  acids was c a r r i e d  out at room 
t e m p e r a t u r e  (I, IV, VII-X) or  at lower  t e m p e r a t u r e s  {II, III, V, VI) in ch lo ro fo rm or carbon t e t r ach lo r ide .  

A thioalkyl  subst i tuent  at tached to the acetylenic  bond in the s ta r t ing  ketone h inders  the reac t ion ,  and 
the f l -ch lorovinyl  ketone fo rmed  (VI) is  an unstable compound; it was i so la ted  by ch romatography  on a lumi-  
num oxide.  

To prove  the s t r u c t u r e s ,  f l -ch lorovinyl  ketones II, III, and VI were  obtained by a l te rna t ive  synthes is  
by the condensation of th iophene-2-carboxyl ic  acid chlor ide with the appropr ia te  a lkylacetylenes  in the 
p r e s e n c e  of a luminum chlor ide  [7] and with propyl th loacetylene  in the p r e s e n c e  of stannic chlor ide .  

II R=CHs; III R=C4Hg; VI R=S--C3H 7 

It  is known that  fl - ch loroviny l  ketones have a ve ry  labile  chlor ine a tom that  can be subst i tuted by 
var ious  functional g roups .  We obtained high yields of the cor responding  phenylthiovinyl ketones (XI-XIII) 
(Table 1) by the reac t ion  of II, III,  and VI with thiophenol in the p re sence  of alkali .  

~ . . _ C O _ G H  = C,, + CeHsSH 
"S" S--CsH 5 

XI-XIII 

The IR s p e c t r a  of I -X contain absorpt ion bands at 1660 and 1670 cm -i  and 1588-1600 cm -1, which c o r -  
respond  to a conjugated ca rbonyl  group and a double bond. The absorpt ion band at 600-605 cm -1 co r r e sponds  
to the C -  S bond in XI-XII I .  
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EXPERIMENTAL 

I-(2-Thienyl)-3-chloro-2-propen-l-one (I). Dry hydrogen chloride was bubbled through a solution of 
2 g (0.014 mole) of I-(2-thlenyl)-2-propyn-l-one in 8 ml of dry chloroform in the presence of 0.15 g (0.0015 
mole) of cuprous chloride at room temperature for 5-6 h. The chloroform was removed by distillation, and 
the residue was vacuum-distilled to give 1.83 g (72%) of I. 

Compound IV was similarly obtained. 

l-(2-Thlenyl)-3-chloro-2-buten-l-one (II). Cuprous chloride [0.26 g (0.0026 mole)] was added to a 
solution of 3 g (0.02 mole) of l-(2-thienyl)-2-butyn-l-one in I0 ml of dry chloroform, the reaction mixture 
was cooled to -40 ~ and 50 ml of a saturated solution of hydrogen chloride in dry chloroform was added 
dropwise. The mixture was stirred for 20 rain, the catalyst was removed by filtration, and the chloroform 
was evaporated. The residue was vacuum-distilled to give 1.5 g (3~c) of If. The reaction was accompanied 
by considerable resinification. 

Compounds Ill, V, and VI were similarly obtained. 

1 - ( 2 - T h l e n y l ) - 3 - b r o m o - 2 - b u t e n - l - o n e  (VIH). A total  of 0.83 m l  o f  a sa tu ra ted  aqueous solution (65%) 
of hyd rob romic  acid was added dropwise  to a solution of 1 g (0.007 mole)  of 1 - (2 - th i eny l ) -2 -bu tyn - l -one  in 
20 ml  of carbon t e t r ach lo r ide  containing 0.1 g (0.001 mole)  of cuprous  chlor ide .  The mix tu re  was s t i r r ed  
for  15 h at  r o o m  t e m p e r a t u r e  and poured into wa te r .  The aqueous l aye r  was ex t rac ted  with e ther .  The 
e ther  ex t r ac t s  we re  dr ied  with calcined magnes ium sulfate ,  the e ther  was evapora ted ,  and the c r y s t a l s  that 
p rec ip i ta ted  in the cold w e r e  r e c r y s t a l l i z e d  f rom ethanol to give 0.96 g (61%) of VIII with mp 48-49 ~ 

Compounds VII, IX, and X were  s i m i l a r l y  obtained. 

(:bndensation of Th iophene-2 -ca rboxy l i c  Acid Chloride with Methyl-  and Butylace ty lenes .  The r e a c -  
tion was c a r r i e d  out in the p r e s ence  of a luminum chlor ide  as desc r ibed  in [7]. The yields of f l -ch lorovinyl  
ketones  II and III  w e r e  56 and 64%, r e spec t ive ly .  

Condensation of Th iophene-2 -ca rboxy l i c  Acid Chlor ide  with Propyl th ioace ty lene .  Propyl th loace ty lene  
[1.4 g (0.014 mole)]  was added dropwise  to a solution of 2 g (0.014 mole) of th iophene-2-carboxyl ic  acid 
chlor ide  and 3.5 g (0.014 mole)  Of stannic chlor ide in 20 ml  of dichloroethane,  cooled to -25  ~ . The mix ture  
was s t i r r e d  for  30 rain and decomposed  with wa te r  while cooling. The organic  l aye r  was separa ted ,  and the 
aqueous l aye r  was neu t ra l i zed  with sodium carbonate  and ex t rac ted  with ch lo ro fo rm.  The ex t rac t s  were  
dr ied with ca lc ined m a g n e s i u m  sulfate ,  and the solution was evapora ted .  The res idue  was ch romatographed  
on a luminum oxide with elution by b e n z e n e - e t h e r - h e x a n e  (3 : 1 : 1) to give 1.8 g (55%) of VI. 

1-  (2 -Th ieny l ) -3 -pheny l th io -2 -bu te~- l -one  (XI). A 0.3-g (0.002 mole) s ample  of II was added with s t i r -  
r ing to a solution of 0.2 g (0.002 mole) of thiophenol and 0.2 g (0.005 mole) of sodium hydroxide in 1 ml  of 
wa t e r .  The mix tu re  was s t i r r e d  for 5 h at room t e m p e r a t u r e  and ex t rac ted  with e ther .  The e ther  ex t rac t s  
w e r e  dr ied  with sodium sulfate ,  the e the r  was evapora ted ,  and the resul t ing c r y s t a l s  were  r e c r y s t a l l i z e d  
f r o m  ethanol to give 0.35 g (83%) of XI. 

Compounds XII and XIII were  s i m i l a r l y  obtained.  
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