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distillation. The pH titrations were carried out as de-
scribed for pyridine bases.3

(3) A. Gero and }. J. Markham, J. Org, Chem., 16, 1835 (1951).
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The Preparation of Vinylacetylene

By G. F. HExNION, CHARLES C. PrICE AND THOMAS F.
McKEon, Jr.1

RECEIVED MAY 13, 1954

Several methods for the preparation of vinylacet-
ylene have been reported. Perhaps the best
known of these methods is the dimerization of acet-
ylene discovered by Nieuwland.?

Cat.
HC=CH ——> H,C=CHC=CH -+
H,C=CHC=CCH=CH, (- H,C=CHCI)

Not only is this method inconvenient as a labora-
tory procedure, but it also suffers from the diffi-
culty that appreciable amounts of divinylacetylene,
formed as a by-product, must be eliminated before
the vinylacetylene may be safely employed. It is
also difficult to remove small amounts of vinyl
chloride contaminating the product. Other meth-
ods reported?®-b are also not readily adapted to lab-
oratory synthesis.

We have found that the preparation of vinylacet-
ylene by the dehydrohalogenation of 1,3-dichloro-
2-butene using potassium hydroxide in ethylene
glycol offers a number of advantages for a labora-
tory scale preparation since it is a one-step process,
all the starting materials are readily available, the
vields of pure vinylacetylene are better than 509
and there are no hazardous or difficulty-removed
by-products.

C1
! KOH

CICH,CH=CCH; —> H,C=CHC=CH

HOCH.CH,OH (50%)

The apparatus for the dehydrohalogenation is arranged
as follows, A 2-1., three-necked flask, heated by means of
a Carbowax bath, is equipped with a motor-driven, oil-
sealed stirrer, a bulb reflux condenser and a 250-ml. dropping
funnel. The dropping funnel is connected to the flask by
means of a side-arm test-tube with the end removed. This
side-arm is connected through a calciuin chloride drying
tube and a bubbler to a nitrogen tank.

The top of the condenser is connected to a horizontal tube
(ca. 2 X 25 cm.) partially filled with calcium chloride. This
in turn is connected to a 100-ml. graduated cylinder im-
mersed in an acetone-Dry Ice mixture. The cylinder is
also equipped with an escape tube which is protected by a
calcium chloride drying tube.

A typical preparation of vinylacetylene is carried out as
follows. Four hundred grams of powdered technical potas-
sium hydroxide flakes is placed in the flask and 500 ml. of
ethylene glycol is added. This mixture is stirred vigorously
while adding 100 ml. of n-butyvl cellosolve. The system is
swept with a rapid stream of nitrogen for 15-20 minutes
while the temperature of the wax-bath is raised to 165-170°.
The flow of nitrogen is then reduced to a rate just sufficient
to maintain an atmosphere of nitrogen in the system.

(1) General Tire and Rubber Co. Fellow, 1952-1954.

(2) J. A. Nieuwland, W. S. Calcott, F. B. Downing and A. S, Carter,
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One hundred twenty-five grams (1.0 mole) of 1,3-dichloro-
2-butene is then added from the dropping funnel at a rate
of about three drops per second. The addition should be
complete in less than an hour. During the addition the
temperature of the wax-bath is maintained at 165-170° and
the reaction mixture is stirred vigorouslv. Heating is con-
tinued for one hour after the addition of dichlorobutene is
complete.

The yields of crude product obtainted in typical runs were
39-42 ml. (31.2-33.6 g.,* 60-64.7%). The product was
purified by distillation through a Davis low temperature
column to yield 37-40 ml. (56.9-61.69,) of vinvlacetyleue,
b.p. 0-6°.

The vinylacetylene was identified by formation of the
silver salt, using ammoniacal silver nitrate, and by conver-
sion to ethvlvinvlacetylene, b.p. 83-84°, #2p 1.4515, d2%;
0.7536, 35% yield, using the method of Jacobson and Ca-
rothers, lit.4 n%p 1.4522, 4%, 0.7492.

(4) Calculated on basis of d =8 0.80, extrapolated from data at ligler
temperatures; K. Kuchinskaya and Anitima, Khim. Referat, Zhur., 2,
65 (1939) (C. A., 34, 27837 (1940)).

(3) R. A, Jacobson and W. H, Carothers, Turs Journar, §5, 1622
(1933).
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The Preparation of 1-C'¢-Labeled Glucose,
Mannose and Fructose!

By H. G. HErs, %3 J. EDELMAN? AND V. GINSBURG
RECEIVED JUNE 1, 1954

As no convenient method has been described for
the direct synthesis of 1-C!*labeled fructose, the
authors have used a procedure, based upon the cy-
anohydrin method of Isbell, et al.,* to prepare this
sugar on a millimole scale in addition to 1-labeled
glucose and mannose. This was achieved by epimer-
ization of a mixture of the labeled aldoses in phos-
phate buffer. As no carrier was added at any stage
of the reaction or purification the specific activity
of the hexoses was equal to that of the starting cy-
anide.

The procedure of Isbell, et al., was simplified by
omitting the separation of the epimeric gluconic
acid and y-mannolactone, thus obtaining, after re-
duction, a mixture of glucose and mannose instead
of the individual sugars. Such a mixture is suitable
for epimerization as it theoretically yields the same
ratio of glucose, mannose and fructose as does any
one of the pure sugars. After epimerization the
products were separated and purified chromato-
graphically.

Experimental

Cl4-Labeled BaCQ; was converted to KC!*N,? and then to
NaC!N by distillation of the regenerated HC'#N into NaOl{.
The reaction between p-arabinose and NaC''N was carried
out in the presence of CaCl, by the procedure of Ishell, ¢f al.
The resultant mixture of epimeric hexonic acids was cou-
verted by slow concentration in methyl cellosolve to the
corresponding lactone inixture, and this sirup was reduced
directly by sodium amalgam in oxalate buffer to vield glu-
cose and mannose. Isbell’s procedure was then followed
until the deionized sugar solution was collected from the
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