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In almost all the long chain compounds studied
the chain ends are either both methyl or one of the
ends is substituted with a group different in nature
but similar in size with the chain constituent.) Studies
of the long chain compounds substituted with a bulky
group at the chain end in comparison with the results
from such compounds as long chain n-paraffins or n-
alkanoic acids will clarify the influence of the end
groups on the properties of these long chain crystals.
Reported here are some results from the examination of

solid w-cyclohexyl alkanoic acids <E>~(CH2)nCOOH

(n=13 to 33)» by X-ray powder method.
The specimens crystallized from solution (acetic
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Fig. 1. Dependence of the long spacings on the chain length
in <H>—(CHz)nGOOH.
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acid) and those from melt gave essentially the same
diffraction patterns except that in some of those ob-
tained from solution two or more crystalline forms were
observed concomitantly. The odd (r=even) and
even (n=odd) members of the acids crystallized from
melt, like many long chain compounds studied, differed
not only in the general appearance of the diffraction
patterns but also in the relation between the long
spacing and the chain length.? Examination of the
specimens crystallized from melt at temperatures just
below their melting points gave the long spacings
identical with those obtained at room temperature
within experimental error.¥ In the thermal analysis
of the specimens, the time-temperature curves in-
creased monotonously with temperature until the tem-
perature reached about 1°C below their melting points,
where the slope of the curves became gradual. Thus,
the crystalline forms obtained from melt seems stable
in the range from room temperature to near their
melting points.

The effect of a bulky end group is evidently demon-
strated in the long spacings. The values obtained
are considerably smaller than the calculated length
of the hydrogen-bonded dimeric molecule in which
the chain is stretched in a straight zig-zag form. The
tilt angle which refers to the angle between the chain
axis and the basal plane is estimated to be about 30°

TABLE 1. THE LONG SPACINGS OF CYCLOHEXYL
ALKANOIC ACIDS
<H>—(CH2)nCOOH
n (A) n (A)
13 34.79 14 29.74
15 37.75 16 32.53
17 38.56 18 35.17
19 41.72 20 37.46
21 44.61 22 40.01
23 48.03 24 43.16
25 50.72 26 46.00
27 53.50 28 48.21
29 56.85 30 50.92
31 59.85 32 53.31

33 62.67

3) The samples were examined using Ni filtered CuK« radi-
ation (45 kV, 40—50 mA, camera distance=100 mm or 110 mm).

4) All the measurements at high temperatures were carried
out within 1°C below the melting points,
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from the increment of the value of the long spacing
with the two additional chain units divided by twice
the theoretical increase in the chain length, 2 x2.515 A.
Almost all the long chain compounds studied are known
to pack themselves in crystals with the chain axis in-

clined about 60° at most to the basal plane.)) The
marked inclination of the hydrocarbon chain of these
acids seems to show the intrinsic importance of the
packing of the large end groups on the arrangement
of the chain molecules in crystals.




