Thermochimica Acta, 38 (1980) 349—350 349
© Elsevier Scientific Publishing Company, Amsterdam — Printed in Belgium

Note

STUDIES ON AMINE HYDROTHIOCYANATES. III. HEATS OF FUSION

J.E. HOUSE, Jr., DEBORAH McCORMACK and JEANINE A. JAGIELLA
Department of Chemistry, Illinois State University, Normal, IL 61761 (U.S.A.)
(Received 3 December 1979)

Although amine hydrothiocyanates are not new [1], very few physical data
have been reported [2—5]. Consequently, we have begun a series of studies
to provide certain basic physical data for several of these compounds that we
have found most useful [2,4]. We report here some heats of fusion as
determined by DSC studies.

EXPERIMENTAL

The amine hydrothiocyanates used in this work were prepared by the
reaction of the appropriate amine with ammonium thiocyanate [1,2]. The
compounds studied include piperidine hydrothiocyanate (HpipSCN), pipera-
zine hydrothiocyanate (HpipzSCN), ethylenediamine dihydrothiocyanate
(H.en(SCN);), and the dihydrothiocyanate of 1,3-dlaminopropane
(H,pn(SCN),). In the case of the 1 : 1 compounds, equimolar amounts of
the reactants were used while in the case of the dihydrothiocyanates a
slightly greater than 2 : 1 ratio of ammonium thiocyanate to amine was
used [1,5]. Table 1 shows the analytical data for these compounds.

DSC studies to determine the heats of fusion were carried out using a
Perkin-Elmer DSC Model 1B. Procedures used were similar to those previ-
ously published [6]. In general, 5—10 determinations were made on each
compound.

TABLE 1
Analytical data for the amine hydrothiocyanates

Compound M.p. C (%) H (%) N (%)
(°C)
Caled. Found Caled. Found Caled. Found
HpipSCN 92—94 49.96 50.46 8.41 8.18 19.41 19.18
HpipzSCN 167—169 41.35 4192 7.65 7.58 28.92 28.85
H,en(SCN), 144—145 26.95 27.09 5.67 5.75 31.41 31.50

H,pn(SCN), 109—111 31.23 3150 6.30 6.12 29.12 29.04
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TABEE 2
Heats of fusion of some amine hydrothiocvanates

Compound AH (kJ mole™)

Mean Std. dev.
HpipSCN 27.44 2.99
HpipzSCN 34.39 1.38
H,en(SCN)a 35.27 2.76
H,pn(SCN), 32.59 1.76

RESULTS AND DISCUSSION

The heats of fusion of the amine hydrothiocyanates are shown in Table 2.
Some of these compounds gave excellent uniformity with the standard
deviation being as low as about 4% of the mean. In other cases, such as
HpipSCN, a total of 10 samples was used, but the standard deviation is about
9% of the mean. No reason for this difference in uniformity could be found.

Somewhat surprisingly, all of the heats of fusion are about the same
magnitude except that of HpipSCN. In this case, there are fewer possibilities
for hydrogen bonding in the lattice than in the other cases. There seems to
be no real difference in the size of Hpipz" and Hpip', but there is a difference
in hydrogen bonding capability which may cause a lower AH;,sion fOr
HpipSCN.

REFERENCES

R.A. Mathes, F.D. Stewart and F. Swedish, J. Am. Chem. Soc., 70 (1948) 3455.
J.E. House, Jr. and J.C. Bailar, Jr., J. Am. Chem. Soc., 91 (1969) 67.

G.L. Jepsen and J.E. House, Jr., Thermochim. Acta, 25 (1978) 51.

J.E. House, Jr. and G.L. Jepsen, J. Inorg. Nucl. Chem., 40 (1978) 697.

J.E. House, Jr. and G.L. Jepsen, Thermochim. Acta, 36 (1980) 325.

A. Akhavein and J.E. House, Jr., Inorg. Nucl. Chem., 32 (1970) 1479.

Ok



