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compound, using practically the same quantities
of a-bromopyridine and anhydrous cyanide re-
sulted in decomposition *with a considerable
yield of pyridine. As Craig has pointed out, this
decomposition results from prolonged heating
before vacuum distillation of the reaction mixture,
Failure to obtain the desired product by this
method led to an attempted preparation by a
bomb tube method.

Fifteen grams of 2-bromopyridine, prepared
according to the method of Wibaut,® together
with 15 g. of potassium cyanide, 20 cc. of water
and 2 g. of Cu(CN); (catalyst) were placed in a
bomb tube and heated at a temperature of 175°
for eighteen hours. Considerable pressure was
developed due to the evolution of ammonia, $o
that the tube had to be cooled in ice water before
openting. The layer of «-bromopyridine had
disappeared and an oily layer was floating on top
of the aqueous solution. Extraction of the reac-
tion mass with ether and evaporation of the sol-
vent yielded a thick sirup which had an odor
resembling acetamide and which yielded a crystal-
line mass on standing for a few days. Recrys-
tallization yielded picolinic amide as a pure com-
pound, m. p. 106.3-106.8° (corr.) (litt.* 103.5°).
Anal. 3.635 mg. picolinic amide gave 0.756 of N
at 743 mm. and 29° Percentage N (found),
22.97; caled., 22.95. Yield of purified product
3 g (259,). The aqueous layer on evaporation
and neutralization with sulfuric acid (care is
necessary due to hydrogen cyanide fumes) yielded
a small quantity of picolinic acid.

(8) Wibaut and Overhoff, Rec. trav. chim., 61, 385 (1932).
(4) Meyer, Monatsh., 15, 173 (1894).
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Crystalline Lead and Strontium Salts of
d-Xylonic Acid and a Crystalline Triacetate of
d-Threose!

By RoBert C. HOCKETT

The description by Hasenfratz? of crystalline
lead xylonate prompts us to commumicate our
own data concerning this and the strontium salt
of the same acid. According to our notes, we first
isolated the lead xylonate on August 31, 1932,

(1} Publication authorized by the Surgeon General, U. S. Public
Health Service.
(2) Hasenfratz, Compt. rend., 196, 350 {1933).
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from a xylonic acid solution which liad been
treated with basic lead carbonate to remove
bromides, as ‘‘colorless, well-formed prisms with
nearly rectangular corners.” These crystals
showed efflorescence quickly on standing in air
and accordingly were recrystallized from water,
filtered, washed with water-alcohol mixtures,
with absolute alcohol, and finally with ether, and
then dried in air until there was a sharp break in
the rate of loss of weight indicating the nearly
complete removal of ether. They then showed
[@]® —6.8° (0.7571 g. in 25 cc. of soln. in water;
2-dm, tube; o« = 0.41° to the left) and m. p.
58-59°. We have confirmed Hasenfratz’'s ob-
servation that the precipitation of lead from this
salt by hydrogen sulfide is an advantageous
method of preparing xylonic acid for conversion
into the difficultly crystallizable xylomnic lactone.

Anal. Subs. 0.2288, 0.2008: cc. N/10 NayS:0;,3
10.86, 9.50. Caled. for (C;HsOs)ePb-5H,0: Pb, 33.03.
Found: 32.72, 32.68.

The various data confirm those of Hasenfratz.

Having observed in January, 1931, that amor-
phous strontium xylonate was better adapted
for degradation to a tetrose by Ruff’s method
than amorphous calcium xylonate, we have made
many preparations of the strontium salt within
the last two years. This substance was even-
tually obtained in a crystalline form whose
properties and analyses are fully in accord with
the description made by Kiliani* and confirm his
observation that it is a pentahydrate., Allen and
Tollens’ description of the hydrated salt as con-
taining 8.5 molecules of water leaves it doubtful
whether they had in hand the pure crystalline
salt. Since our first crystals formed, the salt
has crystallized with great readiness, even without
seeding; on account of its sparing solubility in
cold water it should be useful in identifying and
purifying xylonic "acid. When heated very
rapidly this hydrate melts unsharply at 65-75°
but drying to constant weight at 55° converts it
within twenty-four hours to an anhydrous powder,
[a]® +13.2° (0.4266 g. in 25 cc. of soln. in water;
2-dm. tube; o = 0.45° to the right). This salt
is now very readily prepared from xylose in a yield
of 969, of the theoretical by an application of the
electrolytic method of Isbell and Frush.®

(3) Scott, "Standard Methods of Chemical Analysis,””
Nostrand Co., New York, 1925, 4th ed., Vol. I, p. 278.

(4) XKiliani, Ber., 59, 2464 (1928).

(5) Allen and Tollens, Ann., 260, 312 (1890).

(6) Isbell and Frush, Bur. Standards J. Research, 6, 1145 (1931};
8, 571 (1932).

D. Van



April, 1934

The preparation of crystalline d-threose tri-
acetate (well-built prisms, m. p. 113-114°,
[«]F in CHCl; + 35.5°) by the degradation of
strontium d-xylonate was described before the
Division of Organic Chemistry of the American
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Chemical Society in Chicago, September, 1933,
and with additional data will form the subject of
an early communication.
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COMMUNICATIONS TO THE EDITOR

NON-ELECTROLYTE SOLUTIONS
Sir:

The author’s equation for certain non-electro-
lyte solutions! has recently been seriously mis-
interpreted, doubtless because of the extremely
brief form in which it was presented. For binary
solutions the final equations may be expressed in
the form

A I/’l Vznl‘ﬂz

AH = anl + ‘)leQ

AF — RT mlInx; + naln xp) =

AV Vin?
where AF:;, AF and AH are the changes of the
chemical potential per mole of the second com-
ponent, of the free energy, and of the heat content
of the system, respectively, n; and #. the mole
numbers of the components, 7 and V, their molal
volumes and x; and xp their mole fractions. A4
is independent of the composition at constant
temperature and pressure,

The relation of A to the temperature was not
explicitly stated, but, recalling the Gibbs—
Helmholtz relations, we see that, at constant com-
position, the second member of the first equation,
and therefore the third, must be independent of
the temperature. This can be true for all com-
positions only when the coefficient of expansion,
a, is the same for the two components, and then
only if 411 and 4 1% are independent of the tem-
perature. Negishi, Donnally and Hildebrand?
apparently failed to see this necessity, consider
it “implied in Scatchard’'s treatment” that 4 is
independent of the temperature, and discuss
‘“the applicability of an equation derived by
Scatchard’ on this basis. The variation they find
is very largely that of 1, V.

When the two components do not have the

same « and, as in the case discussed, the tempera-

(1) G. Scatchard, Chem. Rev., 8, 321 (1931).
(2) G. R. Negishi, L. H. Donnally and J. H. Hildebrand, THis
JournaL, 56, 4793 (1933).

.’\7“3 — RTInx =

ture and composition cannot be varied inde-
pendently, the applicability of the equation as an
approximation may be tested in either of two
ways. The isothermal equation may be taken
as exact and any change in AV, attributed to
changing temperature by measuring the volumes
at the temperatures in question; or the constant-
composition equation taken as exact and any
change in 4 I, attributed to changing composition
by measuring all the volumes at some standard
temperature. The author has used the second
method.!® The results of the two methods differ
very little in the present case, and the mean
deviation from the average varies only from 0.9
to 1.89%, for the four solvents, The corresponding
deviation of % in Hildebrand's equation is about
the same in two cases, much better in the case of
TiCly, which may be considered a coincidence,
and very much poorer for C;HBr,, which is very
likely not a fair test. These measurements add
very little to the comparison of the two equations.
There is no significant change in the relation of 4
to the value calculated from the energies of
evaporation of the components.

Negishi, Donnally and Hildebrand state that
“it would be preferable to substitute for” my
expression of 4 an expression which seems to me
ambiguous. If the a's in their equation (8) are
the same as in the equation immediately pre-
ceding, the method they suggest is identical
with mine; if the a’s are the same as in equation
(7), the substitution seems to me undesirable, A
more detailed justification of the method I used
is given by Hildebrand and Wood.4

These authors derive the second equation above
and say, “The same equation has been given by
Scatchard by the aid of some of the same assump-
tions as here employed, plus the arbitrary one

(3) G. Scatchard, ¢bid., 83, 3186 (1931).
(4) J. H. Hildebrand and S, E. Wood, J. Chem. Physics, 1, 817
(1933).



