COMMUNICATIONS

DE LA FACULTE DES SCIENCES
DE L’UNIVERSITE D’ANKARA

Série B: Chimie

TOME 24 ANNEE 1978

The Preparation and Propertis of Fatty Alcohol esters
of Monohalogenbenzoie Acids

by
CELAL TUZUN AND REFIK OZKAN

2

Faculté des Sciences de I'Université d’Ankara
Ankara, Turquie



Communications de la Faculté des Sciences
‘ de I’Université d’Ankara

Comité de Rédaction de la Série A,
A, Oleay C, Tiziin Y, Sankaya
Secrétaire de publication

Z, Tiifekgioglu

La Revue “Communications de la Faculté des Sciences de
PUniversité d’Ankara” est un organe de publication englobant
toutes les disciplines scientifiques représentées a la Faculté.

La Revue, jusqu’a 1975 & Vexception des tomes I, II,TII
était composée de trois séries:

Série A : Mathématiques, Physique et Astronomie.
Série B : Chimie. '

Série C : Sciences naturelles.

A partir de 1975 la Revue comprend sept séries:
Série A : Mathématiques

Série A,: Physique

Série A,: Astronomie

Série B : Chimie

Série C,: Géologie

Série C,: Botonique

Série C,: Zoologie

En principe, la Revue est réservée aux mémoires originaux
des membres de la Faculté. Elle accepte cependant, dans la mesure
de la place disponible, les communications des auteurs étrangers.
Les langues allemande, anglaise et francaise sont admises indif-
féremment. Les articles devront é&tre accompagnés d’un bref
sommaire en langue turque.

Adresse: Fen Fakiiltesi Tebligler Dergisi, Fen Fakiiltesis Ankara, Turquie.



The Preparation and Propertis of Fatty Alcohol esters
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by
CELAL TUZUN#** AND REFIK OZKAN%*#**
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ABSTARCT

In this work some esters of 0-, m- and p- substituted monohalogenbenzoic acids
with fatty alcohols (hexadecanol, oleyl alcohol, octadecanol and eicosanol) have been pre-
pared. Monohalogenbenzoic acids converted to acid chlorides by means of thionyl chlori-
de, then reacted with fatty alcohols. Purification of esters were affected by column chro-
matograhpy or recrystallization. So far 48 new fatty alcohol esters of monohalogenben-
zoic acids were synthesited and melting points, IR and proton NMR spectral data de-
termined. g

INTORUCTION

In the literature, some alkyl esters of monohalogenbenzoic
acids, inwhich alkyl group having 1-12 carbon atoms have been
prepared. Recent work on thes subject has been done by Johsi
and Girit who synthesized dodecyl asters of p-fluorobenzoic acid
p-fluorobenzoyl chloride and dodecyl alcohol. In this work higher
fatty alcohols were chosen. For the preparation of esters, Schot-
ten-Baumann esterification method was used. First, monolalogen-
benzoic acids were converted to acid chlorides by means of S0CL,,
then acid chlorides were heated with equivalent amount of fatty
alcohols in the presence of pyridine:

* This paper is a part of the thesis submitted to the College of Basic Science, Ata-
tiirk University, in partial fulfilment of the requirements of the degree of Doctorate
(PL. D.)

** Department of General Chemistry, Faculty of Science, Ankara University,
ANKARA, TURKEY

*** Department of Chemistry, College of Basic Science, Atatiirk University, ER-
ZURUM, TURKEY.
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EXPERIMENTAL

For the synthesis of esters: Fluka (Switzerland) and E. Merk
(W. Germany) chemicals and solvents were used. Only p-iodoben-
zoic acid was prepared from p-aminobenzoic acid by diazotization.

The common applied method for the synthesis of the esters:

Into 250 ml round bottom, two neck flask, 0.05 moles of mo-
nohalogenbenzoic acid was put and equipped with a reflux con-
denser, and mechanical stirrer.

The apparatus was set on a water bath and two drops of pyri-
dine and 12 ml of thionyl chloride were added into the flask. The
mixture was refluexd for 20 minutes. Excess of thionyl chloride
was removed under diminished pressure and acid chloride left as
an oil. 0.05 moles of fatty alcohol was introduced into the flask,
and mixture was stirred for 10 minutes. Then 8 ml of pyridine was
added into the flask and heated on the water bath while stirring
for 30 minutes. Afterwards the flask was cooled down in the ice
bath an 10 ml of HC1 (1:2 diluted) was added slowly. Yielded ester
was extracted by means of dietthy ether, and ether evaporated
and the crude ester left in flask.
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The crude ester of haxadecyl, actadecyl and eicosyl alcohols
were purified by recystallization from the mixture of aceton:
methy alcohol (20: 80). The crude esters of oleyl alcohol were
purified by column chromatography, adsorbent was silicagel and
eluent carbontetrachloride. Pure esters of hexadecyl, octadeyl
and eicosyl alcohols are white crystalline substances, while oleyl
- esters are colourless liquids. Owerall yields of the esters were aro-
und 70 percent.

Molecular weight of these esters were determined by the Rast
method2. For these, camphor was used as solvent. ¢ arbon, hydro-
gen and oxygen analysis of the esters have been done with Perkin-
Elmer Model 240 Elemental Analyzer. Halogen of the esters were
determined by the peroxide fusion methods3,4,s.

IR Spectra of the esters were recorded on Perkin-Elmer
Model 337 Grating Infrared Spectrohptometer. The sample of
oleyl esters for IR spectra were prepared as meat liquid films in
KBr pellets. The samples of hexadecyl, octadecyl and eicosyl
esters were prepared in CCl, and were used with CCl, referance
sample.

NMR spectra of the esters were recorded on Varian Anaspect
EM-360 Spectrometer in CCl,.

RESULTS AND DISCUSSION

Elemental analysis, molecular weight determinations and
spectral data showed that molecular structure of the 48 fatty al-
cohol esters are consistent with the predicted structure.

IR spectra of the esters show C~H and C = 0 stretching bands
at 2940 cm-1 and 1740 cm~-1 respectively, (Fig. 1-4). Splitting of
the C-H stretching band is due to symmetric and antisymmetric
vibrationss.

NMR spectra of oleyl esters have five absorption bands, but
hexadecyl, octadecyl and eicosyl esters have four (Fig. 5-8). Methyl
protons of the esters give deformed triplets at 0,85 ppm. Closely
spaced multiplets of methylene protons are seen as a singlet at
1,25 ppm. Protons of the metylene group which is nearest to ester
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Fig.t. The IR spectrum of hexadecyl - o- fluorobenzoate {in le‘)
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Fig-2. Tha IR spectrum of oleyl-m-chlorobenzoote {neat liquid film}

oxygen (—-0—~CH;-) correspond to triplet peak art 4.40 ppm. Vinyl
protons of oleyl esters are chemically equivalent, therefore they
give same spaced triplets at 5,45 ppm, (Fig. 6) Aromatic protons
are less shielded than the other protons and they correspond to
multiplets at around 8,00 ppm, but multiplets of the aromatic
protons of p-chloro and p-bromobenzoates are seen as quartets,
(Fig. 7). Aromatic protons of p-iodobenzates give only one singlet
peak, (Fig. 8). This is attributed to chemically equivalence of four
aromatic protons of p-iodobenzoates.
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Fig- 3. The 1R spectrum of octadecyl -p-bromobenzoate tin CCl )
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Flg 4.The IR spectrum of eicosyl-p-icdebenzoate (m CCIL)

IR absorbtion band frequencies, NMR chemical shift values
and melting points of the esters can be seen at the Table 1 and 2..

The results of IR and NMR spectra are consistent with the
reference values?.
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OZET

Bu ¢ahisma o-, m- ve p- halojen (F, C1, Br ve I) benzoik asitlerin baz yag alkolleiry-
le (hekzadekanol, oleil alkol, oktadekanol ve eikosanol) verdikleri esterler sentezlendi.

Elde edilen saf esterlerin erime noktalart ve molekiil agirliklar tayin edildi; karbon,
hidrojen, oksijen ve halojen analizleri yapildi; IR ve NMR spektrumlan alindi. Yapilan
tayinler, analizler ve alman spektrumlar degerlendirilerek, bu ¢alismada 48 tame yeni

ester elde edildii sonucuna vanldi.
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