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The erucic acid isolated from acids mixture of rape seed oil was
applied as a substrate to the synthesis of 12-cyanododecanoic acid.
First the nitrile of erucic acid was got by passing ammonia through
molten erucic acid, than its ozonolyses was performed.

INTRODUCTION

Erucic acid — the main component of rapeseed oil fatty acids —
is the subject of our interest because there is a possibility of receiving
from it compounds usable in chemical industry. Erucic acid nitrile is
one of those derivatives which can be directly applied or be used as
a intermediate substance in chemical synthesis.

Fatty acids nitriles are applied as plasticizers to synthetic plastics,
rubber softeners, additives to lubricants and intermediate products to
the synthesis of high molecular compounds as for example nylon.

A lot of publication like Ralston’s and co-workers [6], Reuteneur's
and Paquet’s [7] concern that subject.

The latter have received, among others, erucic acid nitrile by pas-
sing ammonia at 280°C through molten erucic acid.

The yield depends on a lot of parameters as the reaction tempera-
ture, ammonia flow rate through molten fatty acids and type of cata-
lyst used. The obiective of the presentied work was a more distinct
investigati:on of the above mention parameters and their influence ¢~
the synthesis of erucic acid nitrile. Secondly the erucic nitrile was
oxidativly ozonolysis to obtain the 12-cyanodecanoic acid. As it is
known, the ozonolysis of unsaturated fatty acids leads to receiving of,
w-functional compounds and their functions depend on the type of o-
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zonolysed substance and depend on the way of ozonides decomposition.

Two research centres a French [2-5] one in Marseilles and an Ame-
rican [2] in Peoria studied the question of fatty acids ozonolysis and
their derivatives. Oleic acid and its derivatives were the main subject
of interest in those laboratories. Ozonolysis of erucic acid and its de-
rivatives were studied too.

In our study the parameters published till now were used but some
modifications were introduced to receive better results.

EXPERIMENTAL

Erucic acid nitrile was obtained by passing ammonia through mol-
ten 98%o erucic acid isolated from the rapeseed oil fatty acids mixture
by crystallization from solvents.

The apparatus to obtain the erucic acid nitrile consisted of round-
-bottomed flask fitted with an electric heater thermometer, ammonia
inlet and a heating column packed with glass tubes to pass nonreacted
ammonia through. 150 g of erucic acid was used to the reaction. The
progress of the reaction was observed by means of TLC. After comple-
ting the process, the reaction mixture was multiple washed by water
to get the neutral reaction and next dried by anhydrous sodium sui-
phate. Crude erucic acid nitrile was of pungent smelland dark brown
colour.

The influence of ammonia flow rate, the process temperature and
presence of dehydrating agent on the reaction time and yield was in-
vestigated. Each sample was weighted and analyzed by TLC methode
to determine the yield.

Table 1

The effect of ammonia flow rate and SiO, presence on reaction time and yield
of erucic acid nitrile

Content of erucic

Ammonia Total e = . Yield of erucic
flow rate SiO, reaction time asid ’_"m‘,e .m the acid nitrile
(1/h) (h) reaction mixture %)
(%)
8 —_— 10.0 94.0 66.8
8 + 7.0 94.9 70.9
10 — 7.5 94.4 70.1
10 + 5.5 96.3 75.0
14 — 6.5 97.1 69.5
14 + 4.5 97.2 74.9

Reaction temperature — 280°C, erucic acid — 150 g, SiO, — 10 g.
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The analysis of data compiled in Table 1 shows that the increasa
of ammonia flow rate through the reaction mixture appreciably shor-
tens the reaction time. The similar action is observed when a dehy-
drating agent is introduced to the reaction flask. The shortening of the
reaction time has a favourable effect on the quality of the obtained
product and the yield of the process.

The process had the most favourable course at ammonia flow rates
of 10 and 14 1/h. At these values the effect of temperature on the yield
and! the time of the process has been studied. On the analysis of the
data compiled in the Table 2, a considerable shortening of the reaction
time with the increase of temperature can be observed. The increase of
temperature in the studied interval of 260-300°C does not appreciably
effect erucic acid nitrile content in the reaction mixture.

This was due to two factors: temperature and reaction time. They
have opposite effect on the final result of the process. The higher the
temperature is, the greater is the probability of side-reactions. Simui-
taneously, the aplication of higher temperature shortents the reactions
time what in turn has a favourable influence on the final result.

Table 2

The effect of reaction temperature on the yield of erucic acid nitrile

Content of erucic
Total P . :
Ammonia Reaction - acid nitrile in  Yield of erucic
flow rate temperature e the reaction acid nitrile
(1/h) (°C) mixture (%)
(h)
%)
10 260 15.0 94.9 67.3
10 280 7.5 94.4 70.1
10 300 5.0 93.2 81.0
14 260 12.0 97.5 68.3
14 280 6.5 97.1 69.5
14 300 3.5 96.6 78.0

As it can be observed from the data in Table 2, the close contents
of erucic acid nitrile in the product of the reaction have been obtained
for the flow rate of 10 Vh irrespective of the temperature change.

The shortening of the reaction time elevates the reaction yield due
to the decrease of the reaction mass dispersed by the ammonia stream.
The crude nitrile of erucic acid was distilled under vaccum and a di
stillate was obtained of 100%0 purity when analyzed by TLC. Qas chro-
matography analysis showed presence of eicosanoic acid nitrile below
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1%. Erucic acid nitrile obtained in above described way was oxidati-
evly ozonized. GDR made apparatus LOZ-3 was applied as the ozone
generator. Its characteristic: supplied voltage — 220 V, ozone yield-20-
-50 g/h, ozone concentration 5-10%. Chloroform, water and acetone
containing 15-70%0 of H,O were applied as the solvents of erucic acid
nitrile during the ozonolysis. Ozonization temperature was changed in
range from —10°C +35°C and the concentration of erucic acid nitrile
in the solvent was 5-60%.

The ozonization was carried out at a threenecked flask. The ozone
was supplied by the bubbler after reaching respective temperature of
the reaction; mixture. The end of the ozonization was proved by the
bromic test. Then oxygen was passed through the mixture and the tem-
perature was increased very slowly up to 95°C. That temperature was
kept until complete decomposition of ozonides. The influence of va-
rious parameters on the ozonolysis yield is shown in Tables 3, 4, 5.

Table 3

The effect of ozonized solution concentration and
temperature on the ozonoysis yield (solvent: chloro-
form)

Concentration of Yield of 12-cyanododecanoic acid
o/

erucic acid nitrile /0
in CHCI,
(/100 ml) —10°C 0°C +10°C
5 77.3 70.2 70.0
10 74.0 67.4 66.7
15 69.8 66.5 65.8
20 69.2 66.0 65.0

From the data inserted in Table 3 it comes out that lowering of
ozonization temperature causes greater yields. The differences in yields
are not great at applied temperature range —10°C to +10°C. More
distinct influence is caused by changes of concentration of erucic acid
nitrile in the reaction mixture. If acetone containing 15% 0 H,O was
used as a solvent, the ozonolysis was carried at higher temperatures
and higher concentration of erucic acid nitrile (Table 4). It may be
seen that higher concentration of erucic acid nitrile caused the yield
diminishing but even at 60%p concentration and temperature of +35°C,
the obtained yield was above 50%b.

The results inserted in Table 5 prove that the increase of water
concentration in the solvent does not cause a distinct lowering of the
yield. It means that erucic acid nitrile ozonization — analogously as
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Table 4

The effect of ozonized solution concentration and
temperature on the ozonolysis yield (solvent: acetone
containing 159, H,0)

Concentration of Yield of 12-cyanododecanoic acid

erucic acid nitrile (%)
(%) 10°C 25°C 35°C
20 71.7 65.6 62.9
40 66.6 63.2 63.0
60 65.6 59.7 55.4

Table 5

The influence of water in acetone on the yield of 12-
-cyanododecanoic acid

Yield of 12-cyanododeca-

Solvent noic acid
(%)
Acetone with 15% H,0 63.2
Acetone with 30% H,O 56.3
Acetone with 509, H,O . 55.9
Acetone with 709, H,O 62.2
Water 58.6

Concentration of erucic acid nitrile — 409, ozonization tempera-
ture — 25°C.

that of erucic acid or its ester can be carried out in aqueous medium.
But water causes increasing of reaction mass viscosity and that in turn
makes difficult the contact ozone/erucic acid nitrile and so the reaction
time gets longer.

- Isolation- of 12-cyanododecanoic acid from the reaction mixture and
extraction of .the nonacidic substances and then acidification of salts
and extraction of w-cyanocarboxylic compounds were not successful in
case of erucic acid nitrile though good results were observed for oleic
acid nitrile. Therefore the following procedure was applied: the reac-
tion mixture was left for 12 hours at 0°C, filtered and washed with
water.

The crude 12-cyanodecanoic acid contained 75.0-80.0%0 of pure sub-
stance and the yield was 50%. Double crystallization from cycloheksa-
ne enabled receiving a 96.6% pure 12-cyanododecanoic acid with 85%0
yield. The analysis by GLC proved the presence of two substances
characterized by shorter retention time than 12-cyanododecanoic acid.
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Above presented way was applied for receiving from erucic acid
such a compound which contains a cyano group and carboxylie group.
That compound is an intermediate product to the synthesis of high
molecular compounds e.g. nylon 13 and 1313. The optimum parame-
ters of that compounds synthesis were established too.
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OTRZYMANIE KWASU 12-CYJANOUNDEKANOKARBOKSYLOWEGO
Z KWASU ERUKOWEGO

Streszczenie

Kwas erukowy wyodrebniony z mieszaniny kwas6w oleju rzepakowego zasto-
sowano jako substrat do syntezy kwasu 12-cyjanoundekanokarboksylowego. :

W tym celu otrzymano nitryl kwasu erukowego, przepuszczajac amoniak przez
stopiony kwas erukowy. Zbadano wplyw temperatury reakcji na czas i wydajnos¢
procesu (260°C, 280°C i 300°C). Postep reakcji $ledzono przy pomocy] TLC. Otrzy-
many nitryl kwasu erukowego poddano ozonolizie. Zbadano wplyw temperatury,
rozpuszczalnika i koncentracji mieszaniny reakcyjnej na wydajno§é reakcji. Wy-
odrebnienie czystego kwasu 12-cyjanoundekanokarboksylowego przeprowadzono
na drodze jego krystalizacji wprost z mieszaniny reakcyjnej, a nastepnie rekry-
stalizacji z rozpuszczalnika.
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B. 3seacuxoscxu, A, Mapuunxesuu, Y. Ilasaay-Mapuyurnex

MMOJYYEHUE 12-IIMAHOYHJAEKAHOKAPBOHOBOM KUCJOTEBI
U3 DPYKOBOV KViCJOTEI

Pe3zmwowMme

OpPYKOBYIO KMCJOTY BBIAEJIEHHYIO M3 CMECH KMCJIOT PalcoOBOIO Macja IIPUMEHS-
I Kak cyberpaT Aas cuHTe3a 12-IMaHOYHAEKaHOKaOOHOBOM KMCJIOTHI.

C 3TOI1 Lenbi0 IIOJIy4YaJiM HUTPUJ SPYKOBOM KUCJOTBI, IIPOIyCKas aMMMaK de-
pe3 paclnJaBJIEHHYIO S5PYKOBYIO KMUCJIOTY. MccnenoBanu BIMAHUE TEMIEPaTypbl pe-
aKIMM HA NPOLOJIKMUTEJIHLHOCTH M IPOU3BOAUTENBLHOCTH mpouecca (260°C, 280°C
u 300°C). Xon pearkuun zHabmaronancsa ¢ nomombio TCL. ITony4YeHHBII HUTPUJ 3PYKO-
BOM KMCJOTBHI IOABEpralm aHajgu3y. MccaenoBaiy BJIMAHME TEMIlepaTypbl, pacTBO-
puUTensa M KOHIEHTPaUMM peaKIMOHHOM CMeCH Ha IPOM3BOAUTEIBHOCTh PearIMM.
Boigeslenue uYMCTOM 12-IMaHOYHAEKaHOKAaGOHOBOJ KMCJIOTBI NPOMCXOMMJIO MyTeM
ee KDUCTAJUM3aLMM HEMOCPEACTBEHHO U3 PeaklUMOHHOM CMecy, C IOCJeAyiouen
peRpyucTaJJm3anuen U3 pacTBOPUTEINA.



