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Abstract: The electrochemical corrosion prevention of engines and mechanisms is a task of great national,
economic and defense importance. Lubricating oils commonly used in engineering do not have sufficient
protective properties and are unable to effectively protect it from corrosion, both during operation and
during short-term and long-term inactivity. One of the simplest and most rational ways to solve this problem
is the use of lubricants containing effective protective (conservation) additives, which, without worsening the
normal working properties of oils provide them conservation properties. By the action of 3-mercapto-2-
hydroxypropyl-1-isobutyl ether, taken as a synthon, with secondary aliphatic and heterocyclic amines under
the conditions of the Mannich reaction, a number of aminomethyl derivatives were synthesized. Aminomethyl
derivatives of 3-mercapto-2-hydroxypropyl-1-isobutyl ether are dissolved well in oils and are stable during
storage. The protective properties of the synthesized compounds were studied in M-12 oil. The best test
results were obtained with 3-piperidinomethilthio-2-hydroxypropyl-1-isobutyl ether - at a concentration of
1% to the lubricating oil M-12, the corrosion of a steel plate in a humid chamber is 3%, in sea water after 24
hours — 5%, the corrosion of a steel plate under the action of a 0.1% acid solution HBr — 3,5%. These results
are higher than those of the standard - industrial additive urea succinimide. (SIM).
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Introduction

Various weather-climatic and The contradictory requirements when

atmospheric conditions during the operation of
equipment require the adoption of appropriate
measures to protect it both during operation and
during storage, transportation and long-term
storage.For these purposes, protective additives
for lubricating oils are used, providing them
with required working-conservation properties.

One of the most important problems in
creating promising additives and their
compositions is the study of the effect of their
composition on various characteristics of the
state of the surface layers of metals, including
corrosion damage.

using additives for operating-conservation oils
under these conditions is that additives with
high surface activity are desirable for realizing a
high level of functional properties that provide a
protective effect.. However, the high surface
activity of the additives is associated with the
possibility of their action in the direction of the
adsorption decrease in the strength of the
surface layers of the metal in contact with this
additive.

Analysis of the literature [1-11] shows
that compounds containing various functional
groups and heteroatoms, such as N-, S- , are
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used as protective organic compounds. These
compounds are surfactants that protect metals

from electrochemical corrosion in the

electrolyte-petroleum-metal system.

Results and their discussion

To obtain the above-mentioned
compounds, 3-mercapto-2-hydroxypropyl-1-
isobutyl ether was wused as a synthon.
Aminomethyl derivatives were synthesized by

the interaction of formalin, secondary aliphatic

l. C|:H3

and heterocyclic amines with 3-mercapto-2-
hydroxypropyl-1-isobutyl ether by the Mannich
reaction.

The reactions were carried out in line
with to the following scheme:

H,50,  (Hs
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NR, = N (CoHg), (1), N (CyH),G-ID, -N{_0 G-IID - % (3.1v)

Obtaining 3-chloro-2-hydroxypropyl-1-isobutyl ether (1)

30 g of ephichlorohydrin and 36 g of
isobutyl alcohol were added to a 100 ml three-
necked reaction flask. Then, 3 ml of 98%
sulfuric acid was added dropwise to the mixture.
Then, the mixture was stirred at a temperature
of 90-95° C for 6 hours. After completion of the
reaction, the mixture was extracted with
toluene, washed with water, dried over Na;SOy,
and the toluene was distilled off. The residue
was distilled under vacuum in an oil bath.
Physical-chemical characteristics of 3-chloro-2-
hydroxypropyl-1-isobutyl ether are given in
Table 1. The structure and composition of 3-
chloro-2-hydroxypropyl-1-isobutyl ether were
confirmed by *H, **C NMR spectroscopy and
elemental analysis. Signals of the *H, *C NMR
spectrum  of  3-chloro-2-hydroxypropyl-1-
isobutyl ether are as follows: ‘H NMR

spectrum (fig.1), (Cs¢ D, o, ppm): 0.78
(d.,6H,CH3), 1.7 (m., 1H, C_H-(CH3)2), 2.93
(d.,2H, CH.CI), 3.24 (m.,4H,CH;0), 3.41
(m.,CHOH).

3C NMR spectrum (fig.2), (Cs Ds , &, ppm):
18.94 (CH3 ), 28.18 ( CH(CH3 )2 ), 46.06 (CH,
Cl), 72.89 (CH, O CHj; -), 78.03 (CHOH).
Synthesis of 3-mercapto-2-hydroxypropyl-1-
isobutyl ether (2)

12 g of 3-chloro-2-hydroxypropyl-1-
isobutyl ether, 20 ml of ethyl alcohol and
potassium hydrosulfide (KHS), which was
obtained by the reaction KOH+ H,S=
KHS+H,0 (in a solution of 7 g of KOH within
0.5 hours served H,S) were placed in a three-
necked reaction flask with a capacity of 100 ml,
equipped with a mechanical stirrer, a condenser
and a thermometer.
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Fig.1. *H NMR spectrum of 3-chloro-2-hydroxypropyl-1-isobutyl ether
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Fig. 2. 3C NMR spectrum of 3-chloro-2-hydroxypropyl-1-isobutyl ether

The reaction mixture was stirred at a
temperature of 75-80° C for 5-6 hours. Then it
was extracted with benzene, washed, dried over
Na,S0O,, the residue was distilled under vacuum
on an oil bath. Physical-chemical constants of
the obtained compounds are given in table 1.
The structure and composition of 3-mercapto-2-
hydroxypropyl-1-isobutyl ether was confirmed
by 'H, *C NMR spectroscopy and elemental
analysis. The signals of the 'H, *C NMR

spectrum of 3-mercapto-2-hydroxypropyl-1-
isobutyl ether are as follows: ‘H NMR
spectrum (fig. 3), (CeDs, 6, ppm): 0.81 (d., 6H,
CHg), 1.75 (m., 1H, (CH3),CH), 2.70 (m., 1H,
CHOH), 3.02 (d., 4H, CH,0), 3.37 (d., 2H,
CH,SH), 3.94 (s., 1H, SH), 4.34 (s., 1H, OH).

13 C NMR spectrum (fig. 4), (C¢Ds, 8, ppm):
19.13 and 28.27 (CHs), 36.83 ((CHz3).CH),
70.01(CHOH), 73.69(CH,-O- CHy), 78.05(CH,-
SH).
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Fig. 3. *H NMR spectrum of 3-mercapto-2-hydroxypropyl-1-isobutyl ether
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Fig. 4. C NMR spectrum of 3-mercapto-2-hydroxypropyl-1- |sobutyl ether

Syntesis of 3-piperidinomethylthio-2-

hydroxypropyl-1-isobutyl ether (3-1V)

6 ml of a 37% aqueous solution of
formalin and 20 ml of benzene were placed into
a reaction flask with a capacity of 100 ml, and
added dropwise 3.6 g of piperidine at a
temperature of 20° to 25° C. The temperature of
the mixture was raised to 30°-35° C, and then
5.5 g of 3-mercapto-2-hydroxypropyl-1-isobutyl
ether dissolved in 15 ml of benzene was added
to the mixture. The mixture was stirred at a
temperature of 70°75° C for 5 hours. After
completion of the reaction, the mixture was
washed; then, gaseous HCI was added to the
mixture to remove the unreacted 3-mercapto-2-

hydroxypropyl-1-isobutyl ether. The resulting
triple amine was precipitated as a quaternary
ammonium salt. The quaternary ammonium salt
was washed twice with benzene, then treated
with ammonium hydroxide and after treatment,
it again turned into a converted to the triple
amine.  This  resulted in  pure  3-
piperidinomethilthio-2-hydroxypropyl-1-

isobutyl ether. Its physicochemical constants are
given in table 1. The signals of the 'H, *3C
NMR spectrum of 3-piperidinomethilthio-2-
hydroxypropyl-1-isobutyl ether are as follows:
'H NMR spectrum  (fig. 5), (C¢Ds, 8, ppm):
0.84 (d., 6H, CH3), 1.77 (m., 1H, (CH3),CH),
2.77 (m., 1H, CHOH), 3.06 (d., 4H, CH,0),
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3.43 (m., 2H, CH,S), 1.72, 2.81, 3.43 (m., 6H,
CH,), 4.02 (S., 1H, OH).
3 C NMR spectrum (fig. 6), (C¢Ds, 8, ppm):

| — == IR

et

19.14 (CHs), 28.36 (CHs-CH), 70.14 (CHOH),
78.04 (CH,0), 37.01, 73.06,(CH5)
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Fig. 5. 'HNMR of 3-piperidinomethilthio-2-hydroxypropyl-1-isobutyl ether
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Fig. 6. *C NMR spectrum of 3-piperidinomethilthio-2- hydroxypropyl -1- |sobutyl ether

The protective properties of these
compounds were studied in M-12 oil in accord
with methods 1, 4 and 5 according to GOST
9.054-75. Tests according to method — 1 were
carried out in the humidity chamber I'-4 in the
mode of periodic moisture condensation on
samples of steel — 10.

First, the samples were exposed to air at
a temperature of 40 + 2° C and a relative
humidity of 95 + 3 % for 7 hours. Then
conditions were created for  moisture

condensation on the samples by cooling them to
a temperature lower than the temperature in the
chamber by 5-10° C. During the tests, the
samples were examined at regular intervals —
from the beginning of the tests until the
appearance of the first corrosion center.

According to method 4, a steel plate
saturated with oil is kept in sea water for 24
hours and the corrosion process on the plate is
observed.
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Method 5 tests are carried out under the
influence of 0,1% HBr acid solution and
corrosion of the steel plate is observed within 4
hours. The test results are shown in table 2.

The best test results were obtained with

lubricating oil M-12, the corrosion of a steel
plate in a humid chamber is 3%, in sea water
after 24 hours — 5%, the corrosion of a steel
plate under the action of a 0.1% acid solution
HBr — 3,5%. These results are higher than those

compounds (I11) and (IV). So, when adding 3- of the standard - industrial additive urea
piperidinomethilthio-2-hydroxypropyl-1- succinimide (SIM).
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3-MERKAPTO-2-HIDROKSIPROPIL-1-iZOBUTIL EFiRININ AMINOMETIL
TORIMOLOIRININ SINTEZI VO ONLARIN SURTKU YAGLARINA MUHAFIZOEDICi
ASQAR KiMi TODQIQi

V.M. Farzaliyev', S.R. Dliyev', R.M. Babayi’, R.F. Mammadova’, Q.M. Quliyeva®,
A.M. Mammadov’, Q.S. Eyvazova1

'Azarbaycan Respublikast Elm va Tohsil Nazirliyi akad. O.M.Quliyev adina Asqarlar Kimyast Institutu
AZ 1029, Bak s., Boyiiksor sossesi,2062-ci mahallo
®Azorbaycan Respublikasi Elm va Tahsil Nazirliyi akad. Y.H.Mammadaliyev adina Neft- Kimya Proseslari
Institutu, AZ 1025, Baki 5., Xocali pr. 30

Xiilasa: Miihorrik vo mexanizmlordo gedon elektrokimyavi korroziyaya qarsi miibarizo xalq
tosorriifati  ohomiyyatli  mosoalalordon biridir. Texnikada istifado olunan siirtkii yaglarinin
mithafizoedici effektivliyi az oldugu iciin, onlar istifado zamani qisa vo uzun miiddatli
dayanmalarda miihorriklarin hissalorini korroziyadan goruya bilmir. Bu problemin hallinin sads vo
rasional yolu torkibinds effektli miihafizoedici (konservasiya) xassaloro malik olan asqarlarin
istifadosidir. Bu asqarlar siirtkii yaglarimin is¢i xassalorini pislosdirmir vo onlara konservasiya
xassoasi verir. Sinton madds kimi gotiiriilmiis 3-merkapto-2-hidroksipropil-1-izobutil efirina Mannix
reaksiyasi1 soraitindo ikili alifatik vo heterotsiklik aminlorlo tosir etmoklo bir sira aminometil
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toromaloari sintez edilmisdir. 3-Merkapto-2-hidroksipropil-1-izobutil efirinin aminometil toramalari
yaglarda yaxs1 hall olur vo saxlanma zamani stabildilar.
Acar sozlar: kalium hidrosulfid, korroziya, miihafizoedici asqar, siirtkii yaglari, piperidin, morfolin.

CUHTE3 AMUHOMETWJIBHBIX ITPOU3BO/HBIX 3-MEPKAIITO-2-
I'MIPOKCHUITIPOIINJI-1-U30OBYTUJIOBOI'O D®PUPA U UCCJIIENJOBAHUE UX B
KAYECTBE 3AIIUTHBIX TIPUCAIOK K CMA30YHbIM MACJIAM

B.M. CI)apsa.nneBl, II.P. AJmenl, P.M. Baﬁanl, P.®. MaMeJmBal, .M. KmeeBal,
A.M. MaMeszZ, I.1LL EiiBa3zoBa'

Yrnemumym Xumuu Ipucadok um.axad. A.M.Kynuesa,
AZ 1029, 2.haxy, boroxwopckoe wocce, kgapman 2062
2HHcmumym Hegmexumuueckux Ipoyeccos um. akao. FO.I. Mameoanuesa
AZ 1025, baky, npoc. Xoodacanwt, 30

AnHoTanus: boppba ¢ 2IEKTPOXMMHUECKON KOppO3WEil B ABUTaTeIsIX M MEXaHH3MaxX — 3ajada
OOJBIIIOTO HAPOTHOXO3AMCTBEHHOTO M OOOpOHHOTO 3HaueHus. (Cma304yHbIE Macia, OOBIYHO
UCIIONIb3YEMbIe B TEXHUKE, HE 00JaJat0T JOCTAaTOUHBIMH 3allUTHBIMUA CBOMCTBAMU U HE CIIOCOOHBI
3G GEKTUBHO TPEAOXPAHITh €€ OT KOPPO3WH, KaK B TPOIEcCe SKCIUIyaTallud, TaK W MpH
KpaTKOBPEMEHHOM U JUIMTEeNTbHOM Oe3nericTBuu. OQHUM U3 HauOoliee MPOCTHIX U PAIMOHATBHBIX
myTell pemmeHus 3Toi mpoOIeMbl SBISETCS UCIOIB30BAHNE CMAa304YHBIX MAaTEPHAaJIOB, COACPIKAIIIX
s¢dexkTuBHBIE 3alIUTHBIE (KOHCEpBAallMOHHBIC) MPHUCAAKH, KOTOpbIE, HE YyXyAllas OOBIYHBIC
pabourie CBOMCTBaA Macell, MPUIAIOT UM KOHCEPBAIIMOHHBIC CBOMCTBA. [leficTBUEM Ha 3-MepKanTo-
2-rUApOKCUNPONiI-1-n300yTunoBelii  3¢pup, B3ATOrO B KA4eCTBE CHHTOHA, BTOPUYHBIMU
amM(PaTHIeCKUMHA W TETEPOIUKINICCKUMH aMHHAMH B YCIIOBUSAX peaknuu MaHHHXa OBLI
CUHTE3UPOBAaH psAJ AaMUHOMETUIBHBIX MPOU3BOJHBIX. AMHUHOMETHIIBHBIE MPOU3BOJHBIE 3-
MEpKaITO-2-THIAPOKCUTIPOTHII-1-M300yTHIIOBOTO 3(hHUpa XOPOIIO pACTBOPSIOTCS B MaciiaX H
CTaOWIBHBI TpPH XpaHeHWH. Hawunyumme pe3ynbTaThl B HUCHBITAHUSAX TOTYy4eHBI € 3-
MUTIEPUINHOMETHIITHO-2-THIPOKCUTIPOTTHII-1-m300y THIIOBBIM 3¢pupoM - B KOHIeHTpauuu 1% B
cMa304HOM Macie M-12 koppo3usi cTanbHOW MJIACTHHBI BO BIAKHOM Kamepe coctaBiseT 3%, B
MOPCKO#1 BoJie uepe3 24 4daca - 5%, Koppo3us CTaIbHOM TutacTUHBI noj aevicteuem 0.1% pactBopa
kucnotel HBr — 3.5%. OTu pesynbrarhl BbIlIe, 4YeM Yy JTallOHa MPOMBIIIJICHHONW J00aBKU
cykimHuMuaMoudeBuHbl (CHM).

KiroueBble ciioBa: TuApoCynbPUA Kalus, KOPpPO3Ms, 3alllUTHAS MPUCATKA, CMa304YHbIe Macia,
MUATIEPUINH, MOP(DOITHH.
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