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Among the numerous alkaline agents which induce condensation of acetylene with carbonyl compounds, 
the OH-form of Amberi i te  IRA-400 anion-exchange resin is mentioned in a Bri t ish patent [1]. The reaction 
of acetylene with acetone, methyl ethyl ketone, and cyclohexanone in the presence  of this anion-exchange 
res in  (anionite) proceeds at elevated tempera tures ,  and the yields of final products are  low. 

The development of pyrolytic methods for the production of acetylene entails a search  for routes for 
the use of the side products formed during the process ,  p r imar i ly  diacetylene. One of the promising meth-  
ods for tieing up diacetylene is its condensation with carbonyl compounds. Special attention should be di-  
rected to condensation in liquid media. 

This paper is devoted to an investigation of the possibili ty of the use of the OH-fo rmof  anion-exchange 
resins for the condensation of carbonyl compounds with diacetylene. The OH-form of AB-17 ion-exchange 
res in  containing 2 mg-eq /g  of active groups was used as the ion-exchange resin.  The reactions proceed via 
the general  scheme 
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R=CH3; R'=C2H5 (II) 
R=CHa; Rt=n-C4H9 (IIl) 

R=R'=C~H5 (IV) 
R--R'=-- (CH~)~ (V) 

P,=CH-z; Rt=C~H5 (VI) 
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R=R'=CHa (VII) 
R--R'= (CH2)s (VIII) 
R=CHa; Rt=C2H5 (IX) 

R=R'=C~H5 (X) 

Several syntheses can be car r ied  out on the same portion of the ion-exchange resin,  and the activity of the 
resin,  which gradually decreases ,  can be pract ical ly  res tored  by t reatment  with 4% alkali. 

The condensation of acetone with diacetylene in the presence of AB-17 anion-exchange res in  proceeds 
both in aqueous and anhydrous media at various tempera tures .  The yields and purities of the carbinol ([) 
and glycol (VII) obtained depend on the conditions used to ca r ry  out the react ion and the amount of anionite 
used in the reaction.  Thus, at 18 ~ with 10 g of anionite, 25.3% of a liquid fraction was isolated along with 
32.0% (based on diacetylene) of glycol (VII); this liquid fraction is a mixture of carbinol and diacetone alco-  
hol in a rat io of 36 : 64%. The diacetone alcohol is formed as a resul t  of simultaneous aldol condensation. 
However, when the react ion is ca r r i ed  out in aqueous media [ ace tone -wa te r  (1 : 1)] at 40-50 ~ with an in- 
c reased  amount of anionite (80 g), the yield of glycol (VII) reaches  50.0% and that of carbinol 11.9%, but the 
purity of the carbinol is 96% (gas- l iquid  chromatographic  analysis),  and its constants agree with those p r e -  
sented in the l i terature .  On repeated react ion on the same sample of resins the yield of glycol is 41.4% 
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while that of carbinol (i) together with diacetone 
alcohol is 25.9% (the percentage of carbinol (i) in 
the mixture is 95.5%). The highest yield of glycol 
(VII) (82.7%) was obtained when the reaction was 
carried out in acetone (without dilution with water) 
at 18 ~ with 75 g (150 mg-eq) of AB-17 anionite. An 
increase  in the yield of the final product on increas-  
ing the amount of anionite was also observed when 
diaeetylene was subjected to reaction with methyl 
ethyl ketone. Thus, when the amount ofanionitewas 
increased from 10 to 75 g, the yield of carbinol (iI) 
increased from 32.8 to 41.0%, and earbinol (iI) was 
the only reaction product. 

Cyelohexanone also quite readily reacts with 
diacetylene to form 79.0% of glycol  (VIII). Aceto-  
phenone reacts with diacetylene in the presence of 
AB-17 anionite with considerably greater difficulty, 
and the yield of carbinol (VI) amounts to only 14.7%. 

The use of organic solvents in this reaction 
gives poorer results .  In tetrahydrofuran the con-  
densation of methyl ethyl ketone with diacetylene 
leads to carbinol (II) in a total yield of 10.9%. 

Judging from g a s - l i q u i d  chromatographic 
and thin-layer chromatographic data, IR and NMR 
spectra,  and elemental analysis ,  carbinols (iI), (III), 
and (IV) are pure substances,  free of traces of the 
products of the aldol condensation. Vinylacetylene 
and acetylene undergo practically no reaction with 
earbonyl compounds in the presence  of AB-17 
anionite. 

E X P E R I M E N T A L  M E T H O D  

Condensation of DiacetyIene with Acetone. 
Diacetylene (6 g) was passed for 2 h through a mix-  
ture of 40 g of acetone and 10 g of AB-17 anionite, 
the mixture was stirred for 2 h, and the resin was 
filtered and washed with ether. The ether extract 
was combined with the filtrate and dried with K2CO 3. 
The solvents were  removed,  and the mixture was 
distilled to give 3.3 g of a fraction with bp 40 ~ (1 
mm); n~  "7 1.4564. The fraction was a mixture of 
earbinol (1) and diacetone alcohol in a r~tio of 
36 : 64%. In addition, 5.1 g (32.0%) of glycol (VII) 
with mp 136-137 ~ (from benzene) was obtained. A 
sample of this glycol did not depress  the melting 
point of the glycol  obtained by oxidative d imer iza -  
tion of dimethylethynylcarbinol.  According to [2], 
the glycol  melts  at 133 ~ . 

The condensation of diacetylene with methyl 
ethyl ketone, methyl n-butyl ketone, and cyclopen-  
tanone was carried out s imi lar ly .  The condensa-  
tion of diacetylene with diethyl ketone, eyc lohex-  
anone, and acetophenone was carried out by shak-  
ing in a long-necked hydrogenation flask or in a 
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sealed ampul. The compounds were  isolated in the same way as descr ibed above. The resul ts  of the ex- 
per iments  a re  presented  in Table 1. 

C O N C L U S I O N S  

A new method is proposed for the condensation of diacetylene with carbonyl compounds. 
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