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Synthesis of Long Chain n-Alkanes with a Branch at the Middle
and Their Crystal Structures

Hiroko YAMAMOTO and Norio NEMOTO

We synthesized two samples of branched long chain #-alkane with methyl and ethyl side groups at the
middle of the main chain with the same carbon number of 39, (abbr. M39 and E39, M: methyl and E: ethyl
group) and performed SEM, DSC, and X-ray diffraction measurements on solution- and bulk-crystallized
samples.  The melting temperatures 7y, of M39 and E39 were 54.3C and 44.37C, respectively, being con-
siderably lower than Ty, = 78.9C of corresponding linear #-alkane, C39. Direct observation of morphology
by SEM as well as X-ray scattering profiles revealed that crystal structure of E39 was more distorted than
M39. M39 and E39 crystals both gave a new peak with d = 4.54 A at 26 = 19.6° not observed for C39
which takes the orthorhombic type of crystal lattice, and also a broad peak at around 26 = 23.5°.  The lat-
ter broad peak for M39 tended to split into two peaks with increasing temperature, possibly being due to

appearance of the rotational phase near Tn.
E39 are the triclinic type.
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Fig. 1  SEM photographs for (a) C39 and (b) M39.
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Fig. 2 DSC thermograms for C39, M39, and E39 from the
top to the bottom.
Table 1 Enthalpy and entropy changes at Tm for
C39, M39, and E39
C39 M39 E39
AH / kJmol™* 139.7 119.6 92.1
AS / kJKmol™* 0.40 0.36 0.30
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Fig. 3 X -—ray diffraction spectra for E39, M39, and C39

at room temperature from the top to the bottom.
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(a) (b)

Chain packing of (a) C39 and (b) M39 along main
chain axis.

Fig. 4

(a) (b)

Subcells of (a) C39 and (b) M39. Filled and un-
filled circles represent carbon and hydrogen atoms,
respectively.

Fig. 5

Table 2  Subcells of C39, M39, and C18
a/A b/ A e/ A a B 7 KR
"C39 7.45 4.96 51.37 90.00 90.00 90.00 P77
M39 4.40 4.81 26.63 * * 109.6 =#dE
C18 4.28 4.82 23.07 91.10 92.07 107.3 =&

*sin aXsin § = sinl01.42°
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Changes in X-ray diffraction spectra for M39 with

temperature. The measurement was first made at

25.2°C (®), heated and measured at 40.0C (@) and
53.0°C (®), and then cooled down to 24.5C (@).
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