Table VII. Density, Heat Capacity, and (9E/dP)T

Density, Cp.cal/ (6E/aP)T,

g/mi deg g cal/atm g

BFDNO 1.84 0.3% —0.006°
BFDNAM 1.8¢2 0.3% —0.006°
BFDNOX 1.94 0.3% —0.006°
HNAB 1.7¢ 0.3% —0.006°
TFDC 1.89¢ 0.3% -0.006°
REX-17 1.87¢ 0.3°% —-0.006°
DEP 1.123¢ 0.393¢ —0.006°
DEO 1.08¢ 0.4667 —0.006°
Polypropylene 0.9¢ 0.315? -0.008%
Thread 1.5h 0.4¢ —0.007/

%Estimated by Naval Ordnance Laboratory, White Oak, Md. ®Esti-
mated. ‘Determined by Naval Ordnance Laboratory, White Oak, Md.
dSee ref. 11. €See ref. 5. /See ref. 9. €Determined by authors. "See ref. 74
iSee ref. 15. /See ref. 13.

AH,° = standard heat of combustion of compound at
constant pressure, kcal

AH;® = enthalpy of formation, kcal /mol

m',m"'.m"" . m'""" = mass in grams of compound,
auxiliary material, polypropylene film, and fuse, re-
spectively

n,n"’,n""" n"""" = number of moles of compound, aux-

iliary material, propylene film, and fuse, respectively

n* = initial number of moles of water in bomb

t; = initial temperature of calorimeter, °C

tr = final temperature of calorimeter, °C

th = reference temperature to which combustion
reaction is referred (25°C)

Atcorr = rise in temperature of calorimeter due to

thermal leakage of outer jacket

&(Calor) = energy equivalent of calorimeter, cal /deg

&(cont) = energy equivalent of contents, cal/deg
[Eiqcont) (t; — 25) + E(cont) (25 — tr + Atcorr)
where £i(cont) and £/(cont) are energy equivalents of
contents before and after combustion, respectively]
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Heat of Combustion of 5-Amino-3,4-dimethylisoxazole

Walter S. Hamilton' and Gwendolyn M. Mitchell

Department of Chemistry, Texas Woman's University, Denton, Tex. 76204

The heat of combustion of crystalline 5-amino-3,4-
dimethylisoxazole in the standard state at 25°C, AHc¢°
(c) is —723.46 = 0.30 kcal mol~'. With the use of
appropriate auxiliary data, this gives AHf° (¢) = —19.76

+ 0.311 kcal mol~ ' and AHF (g) = 1.24 + 0.68 kcal
mol~’,

5-Amino-3,4-dimethylisoxazole is the precursor for
Gantrisin, the most important of the isoxazole sulfa
drugs. Despite its pharmacological importance, no ther-
mochemical data has been reported for this compound.
Such data will be necessary if quantitative studies of the
energetics of biochemical reactions are made. We have
measured the heat of combustion and other physical

' To whom correspondence should be addressed.

properties necessary to derive the enthalpy of formation
in the condensed state (c) and the gaseous state (g).

Experimental

Apparatus and procedure. The apparatus and experi-
mental procedure were similar to those described pre-
viously (3), except a heater was added to the calorimeter
vessel so that all experiments could be started at about
the same temperature. The temperature rise of about
2.7°C was measured with a Hewlett-Packard Model
2801A quartz thermometer. The internal volume of the
bomb was 0.344 liter. The sample pellets were weighed
to an accuracy of 0.01 mg, and corrections for air
buoyancy were applied. Ignition was accomplished by
fusing a 10-cm length of 44 standard wire gage (swg)
piatinum wire wrapped around a small piece (~4 mg)
of Whatman No. 1 filter paper. This is placed in close con-
tact with the pellet and acts as a fuse. Its heat of com-
bustion has been found to be 4118 £ 10 cal g~ (9). The
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Table |. Summary of Combustion Experiments®

m' (compd), gram 1.03433 1.01366
M'’" (fuse), gram 0.00397 0.00421
Ate, deg 2.80821 2.75261
7t (H20). mole 0.05579 0.05645
¢(calor) (—At.), cal —6698.03 —6565.40
e(cont) (—At), cal® —12.74 —12.51
AE, cortr to std states, cal 3.46 3.41
AE/ gec (HNO3), cal 15.98 16.56
-m'"" AEc®/M (fuse), cal 16.36 17.35
AEjgn, cal 0.53 0.43
AEc®/M (compd), cal g~* —6452.91 —6452.03
Mean value and std dev —6451.96 £+

of the mean 0.75
Derived results at 298.15 K

kcal mol—?

AEc® = —723.46 £ 0.30
AHc® = —723.76 + 0.30
AHFP(c) = —19.76 % 0.31

AHgupr = 21.0 £ 0.6
AHf°(g) = 1.24 £ 0.68

1.01101 1.01675 1.01133 1.01198
0.00398 0.00395 0.00402 0.00420
2.74449 2.75716 2.74645 2.74911
0.05706 0.05534 0.05667 0.05551
—6546.04 —6576.27 —6550.72 —6557.07
—12.49 —12.88 —12.49 —12.45
3.41 3.73 3.40 3.41
17.36 17.97 16.54 17.30
16.40 16.28 16.57 17.31
0.32 0.13 0.17 0.28
—6450.02 —6449.46 —6453.41 —6453.90

% The uncertainty interval is taken as twice the final overall standard deviation (8). Reaction temperature is 298.15 K. Symbols and terminology are

those of ref. 4. b¢!(cont) (t; — 25°) + ¢ (cont) (25° — tr + Atcorr).

electrical ignition energy was measured with a current
integrator similar to the one used by Pilcher and Sutton
(6). The extent of combustion was based on the mass of
sample. All calculations, including conversion of time and
temperature measurements to initial and final tempera-
tures, correction for heat exchange between calorimeter
and jacket, and reduction to the standard state, were
carried out on a digital computer (17). The computer pro-
gram followed the procedure of Hubbard et al. (4).

Materials. The sample of 5-amino-3,4-dimethylisoxa-
zole (Roche Chemical Div., Hoffmann-LaRoche Inc.) was
purified by recrystallization from benzene and sublimation
under reduced pressure. The resulting material had a
meiting point of 117.0°C. Analysis of melting temperature
as a function of fraction melted by use of a differential
scanning calorimeter (7) indicated a purity of 99.94 mol
% for the sample. The calorimeter was calibrated with
benzoic acid, NBS Sample 39i, which had a heat of com-
bustion of 26.434 £ 0.003 abs kJ-g~' under certificate
conditions.

Results

Units of measure and auxiliary quantities. All data re-
ported are based on the 1961 atomic weights (7) and the
1963 fundamental constants and definitions of the
thermodynamic temperature scale and of the thermo-
chemical calorie (2). For reducing weights in air to
weights in vacuo and correcting to standard states, the
following values were used for the properties of 5-amino-
3,4-dimethylisoxazole: density 1.18 g-mi~'; sp heat,
0.338 cal deg~" g~ and (0E/dP)7, —0.0073 cal atm™'
g~ '. The density was measured with a Fekrumeter, the
specific heat was measured on a Perkin-Elmer DSC-1B
differentiai scanning calorimeter (5), and the energy
coefficient was estimated from the temperature depen-
dence of density in a similar compound by using the ap-
proximation, (8E/dP)r = — T(dV/aT )p.

Calorimetric results. The apparent energy equivalent of
the calorimeter (calor) was determined from 10 calibra-
tion runs. The average value was 2385.16 x 0.17 cal
deg ™' where the uncertainty is expressed as the stan-

dard deviation of the mean. Six satisfactory combustion
experiments were obtained. Data for the combustion ex-
periments are summarized in Table |. These results refer
to the reaction:

C;HiON:(c) + 6% 048) = 5C0(g) + 4HO() + Nuo(g)

Derived results, Using the heat of formation of water
and carbon dioxide reported in the National Bureau of
Standards tables (70) gives AHf° (¢) = —19.76 + 0.30
kcal mol~'. Measurement of the heat of sublimation was
made in this laboratory using the Knudsen method which
yielded a value of 21.0 £ 0.6 kcal mol~'. This result is
based on five determinations of the rate of effusion at
35°C and at 45°C; both sets of experiments were carried
out at a pressure of about 10 =8 torr. The heat of sublima-
tion was calculated from a combined form of the Claus-
ius-Clapeyron equation. Combination of AHf® (c) and
AHgsup gives AHF (g) =1.24 £ 0.68 kcal mol 7.
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