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OWE-POT SYWTHESIS OF DIVIBYLOKY PROPEWES BY REbCTIOE OF GLYCEROL 
WITH ACETYIEEE 

B.A.Trofimov*, S.F.Malysheva, M.V.Sigalov, E.P.Vyalykh, G.A.Ka1abi.n 
Institute of Organic Chemistry, 664033 Irkutsk, USSR 

Summary: The synthesis of 1,2-divinyloxy-I-propene (I) and 1,2-divinyloxy- 
2-propene (II), via the reaction of glycerol with acetylene in 
the potassium hydroxide-hexamethylphosphoremide (HMPA) system is 
reported. 

Glycerol Is known to undergo the conventional base-catalysed vinylation 
by acetylene to produce expected vinyl ethers and 1,5-dloxolan;ejthe yields 
and ratio of which being dependent on the reaction conditions 9 . Recently 
new families of superbase-catslysed acetylene reactions have been discovered 
and now are being rapidly developed 3-5. 

In this letter we report an unusual transformation of glycerol when It 
reacts with acetylene in the superbasic catalytic system KOH-RWPA. In this 
caee, 1,2-divinyloxy-I-propene (I) and 1,2-divinyloxy-2-propene (II) ere 
formed in about 12% yield together with the conventional products,44ydroxy- 
2-methyl-1,54ioxolane and 2-methyl-4-vinyloxy-1,3-dioxol~~ (IV); 2-vinyl- 
oxy-1,5-butadiene (V), a known hydratotrimer of acetylene * , is also pres- 
ent in the reaction mixture. 
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Under the action of superbase (SB) the intermediate vinyl ethers (III) seem 
to be capable of dehydration or elimination of vinyl alcohol (R = 0CH=CR2), 
to give II which subsequently undergoes prototropic isomerixation into I. 

The experimental details are as follows. Glycerol (IO g), KOH (5g). BMPA 
(100 ail) were loaded into rotating a l-l autoclave, aaturated with acety- 

lene under the pressure IO atm, and heated (150-160°C) with rotation of the 
autoclave for 2 h. After flash distillation, 3.4 g of the fraction with 
b.p.51~59" (10 mm Hg) was collected, According to GIG, the fraction contains 
I (24% trsns and 2W ois) end II (4%), IV (30%) end V (20%); trans-I (iso- 
lated by PGIC): I$' 1.4470, d$' 0.8930. 

The structures of I and II were assigned basing on NMR ('H, 13C),IR, and 
mass-spectroscopic data. In the 'H NMR spectrum of trans-I the following 
signals are observed (ppm): I-0CH=CH2 - 6.37 q (HA>, 4.49 q (Hp -trsns), 
4.16 q (HP-cis); 2-CCH=CH2 - 6.29 q (Hd), 4.35 q (Ha-traus),rC.O7q(Hg-cis); 
6.12q-Hl;l.81d-Me(4J CH3WH = 1.2 Hz). The vinylozy group signals 
were assigned6 the following constant for 2J : 2.5 Ha for I-0CH=CH2 
and 1.5 Hz for 2-OCH=CH2. The 'H EMR spectrum !?cis-I is very similar to 
trans-I: 1-OCH=CH2 - 6.37 q @A>, 4.37 q (Hp-tram), 4.09 q (Hs-cis); 
2-OCH=CH2 - 6.35 q <&I, 4.37 q (HA-trans), 4.09 q (Hy-cis); 
1.75 d - Me <4JcH -C,H = 

5.75 q - HI; 
1.2 Hz). The assignment of vinyloxy group signals 

is the same as in3trans-I: 2Jgem= 
'H m spectrum of II: 

2.2 HZ (I-~cH~cH~) and 1.8 HZ (2-OCH=CH,). 
2-0CH=CH2 - 6.4C q (HA), 4.69 q (Hg-trans), 4.35 q 

(HP-cis), 2Jgem = 1.6 Hz; I-OCH=CH2 - 6.37 q (HL), 4.17 q (H+rans),4.35 q 
(Q-Cis) 9 ‘Jgem m 2.2 Hz; 4.39 d and 4.31 d - CH2, 2Jgem = 2.6 Hz, 4.09 s - 
3-CH. 

1sC NMR spectral data in ppm are as follows; trans-I: 150.22 and 148.71- 

C! and C! ; 143.30 - C2; 129.00 - C3, 93.15 - C. ; 89.99 - Cj ; 13.00 - 

cl' cis-I: 149.90 and 148.98 - Cj and Cj ; 136.68 - C2; 126.33 - C3; 
91.00 - C$ ; 91.41 - Cj ; 15.16 - Cl. II: 156.83 - C2; 151.36 and 146.43 - 

CJ and& 96.36 - Cj; 89.60 - C3; 87.87 - Cj ; 67.71 - Cl. 
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