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The usual  s tar t ing mate r ia l s  for the prepara t ion  of monosubsti tuted aromat ic  acetylenes are  either 
arylethytenes or  methyl  a ry l  ketones 

A~ = CH~ -* ArC ~CH *- AzCOC~I~ 

However, the introduction of vinyl and aeetyl groups into an aromatic ring is difficult in the general case 
and involves a multistage synthesis. Consequently, even the simplest arylacetylenes - for example, o- or 
m-methylphenylacetylene - are difficultly accessible. A method has recently been proposed for synthesiz- 
ing disubstituted aromatic [1-3] and heterocyclic [4, 5] acetylenes by the reaction of the corresponding 
iodides with copper acetylides. The present paper gives a preliminary report of a new method for obtain- 
ing monosubstituted aromatic acetylenes based on the reaction 

CuC~_CY 
Arl -~ ArC~CY-~ArC=CH 

where Y is a group which can be replaced by hydrogen. One of the possible variants of the general scheme 
proposed there is illustrated by the synthesis of phenylacetylene and the three isomeric tolylacetylenes 

I ,, ~ C-~C . . . .  

~" <" " '>--C~C--C---(' ~> ~ C--~CH + CeH~COC2Hs 
~(,,) OIH ~ (,H) 

It = H (a); p-CHa (b); m-CH3 (c); o'~H3 (d) 

The fair ly stable benzoyl acetylide reac ted  with iodobenzenes in boiling dimethylformamide to form the 
acetylenic ketones (i) with yields of 77-90%. The intermediate  alcohols gI) were obtained by the Grignard 
react ion and couId be subjected without purif icat ion to cleavage in the form of a r e v e r s e  Favorskii  react ion 
by distillation in the p resence  of small  amounts of caustic potash. The total yield of the acetylenes (III), 
calculated on the iodides, was 54-60%. 

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

P h e n y l  P h e n y l e t h y n y l  K e t o n e  ( I a ) .  In an atmosphere  of nitrogen, 22.2 g o f c o p p e r b e n z o y l  
acetylide was added to a solution of 20.4 g of iodobenzene in 200 ml of dimethylformamide heated to 160 ~ 
and heating was ca r r i ed  out for another 6-7 h. The end of the react ion was determined by means of thin- 
layer  chromatograph on AIzO ~ (activity II) ~. After cooling, the react ion mixture was poured into 1 l i ter  of 
water and extracted with water.  The bulk of the solvent was distilled off from the solution after it had been 
with water and dried, and the res idue was chromatographed on a column of A1203, the ketone (Ia) being 
eluted with ether.  The yield of (Ia) was 18.4 g (89.4%), m.p.  49-50 ~ (methanol). IR spectrum (cm-1): 2199 
(C~C), 1638 (C=O) [6]. 

The following ketones were synthesized s imilar ly:  01o) - yield 77%~m.p. 57-58 ~ (petroleum ether); 
2197 cm -1 (C~C), 1641 cm -1 (C=O) [6]; (Ic) - yield 80.7%, m.p. 33-33.5 ~ (petroleum ether); 2193 and 2201 
cm -I  (C~C), 1642 cm -1 (C-O). Found %: C 87.42; H 5.56. Cl~H120. Calculated %: C 87.24; H 5.49. (Id) - 
yield 82%, re.p. 39.5-40 ~ (petroleum ether); 2193 cm -1 (C~C), 1638 cm -1 (C--O)[6]. 

P h e n y l a c e t y l e n e  ( i i i a ) .  With cooling, 1 8 . 4 g o f  (Ia) in 70 ml of ether was slowly added to the 
C2HsMgBr prepared  f rom 4.3 g of Mg and 20.8 g of C2HsBr in 75 ml of ether,  and the mixture was s t i r red  

Institute of Chemical Kinetics and Combustion, Siberian Division of the Academy of Sciences of the 
USSR. Translated from Izvestiya Akadernii Nauk SSSR, Seriya Khimicheskaya, No. 2, pp. 466-467, 
February, 1967. Original article submitted June 28, 1966. 

460 



for sever~l days. After the usual decomposition and extraction, the ethereal solution of the acety- 

lenic alcohol (IIa) was dried over MgSO 4, the solvent was distilled off, and the residue was treated with 0.i g 

of powdered KOH and distilled in vacuum. Fractional distillation from a Favorskii flask gave 6.1 g (66.8%) 
of (IIIa), b.p. 72-74 ~ (47 ram); n 2~ 1.5492 [IR spectrum (cm-i): 2112 (C----C), 3316 (shoulder 33087 (--=CH)], and 
7.9% (66~c) of " ~ o 20 proplophenone, b.p. 133-135 (47 ram); n D 1.5284. 

The following tolylacetylenes were obtained s imi la r ly  [7]: ( I I b ) -  yield 70~c, b.p. 94-96 ~ (45 ram); nl~~ 
1.5460; 2110 cm -1 (C-~C), 3320 cm -1 (shoulder 3308 cm -~) (C-CH); (IIc)-  yield 73~c, b.p. 96-99 ~ (4:6 ram); 
n]~ ~ 1.5430; 2108 cm -1 (C~C), 3315 cm -1 (C------CH); and (IId) - yield 68.5~c, b.p. 93-96 ~ (46 ram), nD 2~ 1.5458; 
2106 cm -1 (C~-C), 3314 cm -1 (C~-CH). 

C O N C L U S I O N S  

1. The react ion of aryl  iodides withcopper acetylides containing substituents capable of being replaced 
by hydrogen, and the subsequent removal  of these substi tuents,  is a method for the synthesis  of var ious 
mono-ary lace ty lenes .  

2. The f irs t  stage of this synthesis ,  using copper benzoyl acetylide,  is a convenient method for ob- 
! 

raining phenyl arylethynyl ketones - the acetylemc analogs of the chaleones.  
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