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Abstract: Conditions for alkoxymethylation of 2-aminothiazole with semiformals obtained by the
interaction of aliphatic alcohols with formaldehyde were worked out. Alkoxymethylation was
performed by means of preliminary preparation of the semiformal of appropriate hydroxyl-
containing compounds followed by interaction of semiformal with equimolar amount of 2-
aminothiazole. The structure of the obtained compounds was acknowledged by means of IR and
NMR * H spectroscopy. It was established that the reaction of the alkoxymethylation proceeds in
the amino form of the starting 2-aminothiazole to form an appropriate monosubstituted N-
alkoxymethyl derivative. As a result of microbiological tests, it was established that these
compounds have high bactericidal properties against microorganisms which affect petroleum
products and, at a concentration of 0.5%, completely protect both M-8 lubricating oil and diesel
fuel from damage by bacteria even in terms of their forced infection. It found that at a
concentration of 100 mg/l the obtained compounds protect the CT-3 steel from acid corrosion,
moreover N-(isopropoxymethyl)thiazol-2-amine has the greatest protection effect.

Keywords: 2-aminothiazole, the tautomerism, imino form, amino form, the alkoxymethylation,
semiformals, alkoxymethyl derivatives, antimicrobial activity, anticorrosion properties, oil
products, microorganisms, biodamage.
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Introducton

reaction centers and can enter into chemical
reactions in amino and imino forms [1]:

As it is known that 2-aminothiazole is a
potentially tautomeric compound with several

NH, NH

Studies of the effect of the type and
position of the substituent on the conformational
structure and amino-imine tautomerism, carried
out in phases of gas, water and carbon
tetrachloride showed that in these phases the
amino form is more stable than the imino form
and the amino tautomer is the predominant

species [2].

The presence of endocyclic sulfur and
nitrogen atoms, as well as an amino group in 2-
aminothiazole molecule, suggests the possibility
of synthesizing numerous derivatives on its
basis which could exhibit anticorrosive,
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antioxidant, anti-wear properties, as well as
potential antimicrobial activity.

It should be noted that 2-aminothiazole
derivatives are widely used in medicine as
antioxydants [3], chemotherapeutic agents [4],
inhibitors of enzymes, including carboesterase
[5] which are potentially powerful antidiabetic
and antibacterial agents [6] demonstrating anti-
tuberculosis activity [7] and exhibiting high
antimicrobial  properties  [8-10].  Triazine
derivatives containing 2-aminothiazole
fragments as a substituent are recommended as

effective polyfunctional (namely anticorrosive,
antiwear, and extreme pressure) additives to
lubricating oils [11]. Anticorrosive and
antimicrobial properties of 2-aminothiazole
derivatives replaced in the position 4 by methyl,
phenyl and naphthyl groups in watered jet fuel
were studied [12, 13].

Object of these studies is to synthesize
new derivatives of 2-aminothiazole and explore
their protective (antimicrobial and
anticorrosive) properties.

Experimental part

The presence of amine group with two active
hydrogen atoms suggested the possibility of
alkoxymethylation of this group.
Alkoxymethylation of 2-aminothyazole
was carried out by preliminary preparation of

semiformal of corresponding alkanol. Paraform
was used as a source of formaldehyde. Then a
solution of an equimolar amount of 2-
aminothiazole in ethanol was added to a
semiformal cooled to 5 °C:

Z
S
(\ + ROCH,0H — (\ 4 H,O
N=— N=—
NH, ITJCHZOR
H
R= CH; CyHs CH(CHg), , CH,CH,OCH;

Synthesis of N-(ethoxymethyl)thiazol-2-amine

A three-necked reaction flask equipped with a
mechanical stirrer, dropping funnel,
thermometer, and reflux condenser was charged
with 3.3g (0.1 mol) paraform, 4.6 g (0.1 mol)
ethanol and 2 KOH granule. The reaction
mixture was stirred at a temperature of 60°C
until  the  paraform  was  completely
depolymerized and semiformal formed, cooled
to 5°C, and a solution of 5.0 g (0.05 mol) of 2-
aminothiazole in 40 ml of ethanol was added
dropwise. The mixture was stirred at 5° C for 2
hours and left at room tempetature overnight.
Then 50 ml of absolute benzene was added and

the reaction water was removed azeotropically
with benzene in a Dean-Stark trap. After
cooling, the reaction mixture was filtered.
Benzene was distilled off on a water jet. The
resulting crystalline product was recrystallized
from boiling ethanol. There was received 3.8 g
of substance (yield 48 %). The rest of
alkoxymethyl derivatives were prepared in a
similar manner.

The obtained compounds are crystalline
substances purified by recrystallization from
boiling ethanol. Physio-chemical characteristics
are given in Table 1.

Results and discussion

The structure of the synthesized
compounds was established by IR and *H NMR
spectroscopy data and their composition

determined by element analysis. In the 'H
NMR spectra of these substances the following
signals were observed: a broadened singlet
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which was characteristic for NH group in the
range 2.47-2.86 m.d., and a singlet typical for
NCH,O group in the range 5.20-5.25 m.d. Note
that *"H NMR spectroscopic data are given in
Table 1.

In the IR spectrum of these compounds
there was an absorption band in the region of
3183-3211 cm™ typical for valence vibrations of
NH group and there was no absorption band at

3400-3500 cm™ which was typical for valence
vibrations of NH; group.

As shown by data of IR and *H NMR
spectroscopy, the reaction of alkoxymethylation
of 2-aminothiazole proceeds in the amino form
with the formation of a monosubstituted N-
alkoxymethyl derivative.

As an example, the spectra of some
obtained compounds are given in Fig. 1, 2, 3.

Fig 1.  H-NMR spectra of N-(isopropoxymethyl)thiazol-2-amine
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Fig 2. *C-NMR spectra of N-(isopropoxymethyl)thiazol-2-amine
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Fig 3. IR Spectrum of N-(methoxymethyl) thiazol-2-amine
Table 1. Physio-chemical characteristics of N-alkoxymethyl derivatives of 2-aminothiazole
Ne/ Compound Melting |Yield, Content, % 'H NMR spectrum, &, m.d.
Ne point, °C %
N, S,
found found
calculatedicalculated
1 / s 126-127 35 19.56 2261 3.24 (s. 3 H, OCHy), 247 — 2.77
/ 19.44 2222 (broadened singlet 1 H, NH), 5.20 (s.
N 2H, NCH,0), 6.85-6.9 (d. 1H, NCH),
NCH,0CH; 7.26-7.28 (d. 1H, SCH)
H
2 | /s 126-129 | 48 18.01 2040 |[09-12 (t, 3 H, CHy), 24-28
17.72 20.25 (broadened §inglet,1 H, NH), 5.05
N=— (broadened singlet , 2H, OCH,), 5.25
NCH0C,H, (s., 2H, NCH,0), 6.69 (d., 1H, NH),
H 7.25-7.3 (d., 1H, SCH)
3 / S 120-121 52 16.50 18.9 1.11-1.90 (t., 6 H, 2 CH,), 2.37-2.82
16.37 18.71 (broadened §inglet, 1 H, NH),5.10
— (broadened singlet, 1 H, OCH), 5.29
NCH,OCH(CHj), (s, 2 H, NCH,0), 6.68 (d., 1 H,
Ill NCH), 7.23-7.27 (d., 1H, SCH)
4 (\S 127-128 | 30 16.41 18.95 | 3.19 (s., 3H, OCHj), 2.86 (s., 1H,
B 1628 1860 | NH). 5.11 (t, 4H, OCH,CH;0), 5.20
N (s, 2H, NCH,0), 6,85-6,87
TCHZOCHZCHZOCHS (broadened singlet. 1H, NCH=),
H 7.261-7.272 (d., 1H, SCH)
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Table 2. Antimicrobial properties of N-alkoxymethyl derivatives of 2-aminothiazole
Ne Compound Oil product Concent- Diameter of inhibition zone in the
ration, % growth of microorganisms, cm
bacteria fungi
1 (\S Diesel fuel 0.5 1.6-1.5 +
N% Lubricating oil
NCH,0CH, M-8 0.5 2.2-2.0 +
b
2 /s Lubricating oil
% M-8 0.5 2.2-2.1 +
N
NCH,0OC,Hg
&
3 (\S Diesel fuel 0.5 1.7-1.5 +
Lubricating oil
N% M-8 05 2.0-2.0 +
NCH,OCH(CH3),
b
4 (\S Diesel fuel 0.5 1.6-1.5 +
Lubricating oil
N== M-8 05 2.0-2.0 +
IIICHZOCHZCHZOCH3
M
5 Diesel fuel ++ ++
without biocide
6 | Lubricating oil M-8 ++ ++
without biocide
+ - growth of microorganisms.
Microbiological activity against The presence of thiazole and
microorganisms  affecting  oil  products alkoxymethylamine groups in the synthesized

(lubricating oil M-8 and diesel fuel) was
investigated of a unified system of protection
against corrosion and aging in accordance with
I'OCT 9.082-77 “Oils and Lubricants. Methods
of laboratory tests for resistance to bacteria”,
I'OCT 9.052-88 “Oils and Lubricants. Methods
of laboratory tests for resistance to mold fungi”,
I'OCT 9.023-74 «Petroleum fuels. Method of
laboratory tests for biostability of fuels
protected by antimicrobial additives”. Tests
results are presented in Table 2.

Test results show that N-alkoxymethyl
derivatives of 2-aminothiazole have good
bactericidal properties. However, they are
completely ineffective against mold fungi.
Perhaps this is due to the poor solubility of these
substances in petroleum products.

compounds suggests that they have potential
anticorrosive properties. These properties were
studied in respect of steel Cr-3 according to
I'OCT 9.502-82 in an aggressive medium
created by 0.1 N aqueous solutions of HCI and
H,SO;.

200 ml of 0.1 N solution of acid was
poured in a beaker, and the required amount of
the test substance dissolved in 3 ml of ethanol
was added thereto. Two coupons (40x20x0.5)
Cr-3 steel were immersed in this solution so
that they did not touch each other. Three hours
after, the metal coupons were rinsed under
running water and dried. The thin plague on
them was cleaned with rubber, the coupons
were rinsed with hexane, dried with acetone and
weighed to the nearest 0.0001g.

Corrosion rate was determined by the formula:

My —Mg

5t
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m;- coupon weight before testing, g.
my- coupon weight after testing, g.
S- coupon area , m°.

- test time, hours.

Degree of corrosion protection was determined by the formula:

Z

p,- COrrosion rate without inhibitor, g/m? hour

p- corrosion rate with inhibitor, g/m? hour
The test results are presented in Table 3.

Table 3. Test results of inhibiting properties

_Po— P
Po

[

- 100 %4

Ne Inhibitor Concentra- 0.1 N HCI 0.1 N H,SO,
tion, mg/l Corrosion Protective Corrosion rate | Protective
rate p, effect Z, % o} effect Z, %
g /m*hour g /m*hour
1 Medium: 3.6 5.4
0.1 N acid solution
without inhibitor + 3 ml
EtOH
2 (\s 100 1.04 71
-~
ITICHZOCHE,
H
3 (\S -« 0.40 88
-
rIchzoczH5
H
4 (\s -« 0.35 90 0.41 92
-~
IIICHZOCH(CH3)2
H
5 (\S -« 0.55 85
N%
ITICHZOCHZCHZOCH3
H

Test results are indicative that synthesized 2-
alkoxymethyl derivatives of 2-aminothiazole
possess  anticorrosive  properties.  Their
protective effect is 71-90 % at a concentration
of 100 mg/l in acidic medium created by 0.1 N
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solution of HCI. The sample 4 has protective
effect of 90 % in 0.1 N solution of HCI, and it
exhibits practically the same protective effect of

92 solution

% in

0.1 N

of

H2SO4.
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Conclusion

Conditions of three-component
condensation of 2-aminothiazole, paraform and
aliphatic alcohols were worked out, and a
number of 2-alkoxymethyl derivatives of 2-
aminothiazole synthesized. Their structure was
proved out by the data of IR and NMR * H
spectroscopy. It was established that

synthesized compounds in the composition of
petroleum products at a concentration of 0.5 %
exhibited high bactericidal properties. And they
successfully protect ST-3 steel against acid
corrosion caused by 0.1 N solutions of HCI and
H,SO,.
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2- AMINOTIAZOLUN N- ALKOKSIMETIL TOROMOLORI VO ONLARIN
MUHAFIZOEDICI XASSOLORI

V.M. Farzaliyev, M.T. Abbasova, G.B. Babayeva, M.A. Mirzayeva, Q.M. Quliyeva, L.R.
Saforova, N.A. Oliyeva

AMEA Asqarlar Kimyasi Institutu
AZ 1029, Baki, Boyiiksor sossesi, mahalla 2062.
e-mail: leyla.aki@mail.ru

Alifatik spirtlorin formaldehidlo garsiligh tasiri noticasinds alinan poluformallarin 2-aminotiazolla
aminometillosmo reaksiyasi islonib hazirlanmigdir. Alkosimetillosma ovvalcodon miivafiq
hidroksilsaxlayan birlogsmolorin  poluformalinin alinmasi, sonra iso onun 2-aminotiazolun
ekvimolyar miqdari ila tosiri naticasinds apariimisdir. Alinmis birlosmalorin qurulusu IQ- vo NMR
'H — spektroskopiya iisulu ilo toyin etmisdir. Miioyyon olunmusdur ki, alkoksimetillosmo ilkin 2-
aminotiazolun amino-formasinda gedir vo Uygun monoavazolunmus 2-alkoksimetil téramasinin
alinmast ilo naticalonir. Mikrobioloji sinaqlar naticasindos toyin edilmisdir ki, bu birlosmolor neft
mohsullarini zadalayan mikroorganizmlora garsi yiiksok bakterisid xassoaya malikdirlor vo 0.5 %
qatiligda M-8 siirtkii yagi, eyni zamanda dizel yanacagmi bakteriyalardan zadalonmayindan
goruyur, hotta onu macburan zadsloyands. Miioyyan edilmisdir ki, alinmis birlosmalor 100 mg/I
qatiiginda  Cr-3 poladi turs miihitdo korroziyadan qoruyurlar vo N-(izopropoksimetil)tiazol-2-
amin an yiiksok qoruyucu effekto malikdir.

Acar soézlor: 2-aminotiazol, tautomeriya, amino-forma, imino-forma, alkoksimetillogsms,
poluformallar, alkoksimetil téromaloari, neft mohsullari, korroziya, mikroorganizmlor, biozadslomo.

N-AJIKOKCUMETWJIBHBIE ITPOU3BOJAHBIE 2-AMWHOTHA3O0JIA U UX
3AIIIMTHBIE CBOMCTBA

B.M. ®ap3anues, M.T. A66acoBa, I'.b. ba6aesa, M.A. Mup3oeBa, I'.M. Kyianena,
JI.P. Cagaposa, H.A. AnneBa

Hnemumym xumuu npucaook um axkao. A.M. Kynuesa Hayuonanvnoii AH Azepbatioscana
AZ1029, baky, Beroxwopckoe wocce, k. 2062, e-mail: leyla.aki@mail.ru

Pa3paboranbl ycioBUS peakluu aJIKOKCUMETUIMPOBAaHUS 2-aMHUHOTHAa30jla moiydopmansiMu,
[10JIy4a€MbIMHU B3aUMOJCUCTBUEM anupaTHIECKUX CIIUPTOB c bopmanbaeruIoM.
AJKOKCUMETWIMPOBAHUE MPOBOJWIM MyTEM IMPEABAPUTEILHOTO TOMY4YeHHs moiaydopmans
COOTBETCTBYIOILETO TUAPOKCUICOAEPKALLErO COCIUHEHUS € TIOCIEAYIOIIUM €ro B3auMOACHCTBUEM
C DKBUMOJISIDHBIM  KOJIMYECTBOM 2-aMUHOTHAa301a. CTpOEHHE IIOJNYy4YEHHBIX COCIMHEHUHN
noaresepxkaeHo merogamu  UMK-,  SIMP 'H -CIIEKTPOCKOIIUU. Y CTAaHOBJICHO, YTO pPEaKLUsd
AJIKOKCUMETUIIMPOBAHUS IPOTEKAET B aMHUHO-(OPME UCXOAHOr0 2-aMUHOTHA30J1a ¢ 00pa30BaHUEM
COOTBETCTBYIOLIETO MOHO3aMeIIeHHOro N-aJKOKCHUMETHIIBHOTO MNpOM3BOJHOrO. B pesynbrare
MUKpPOOHOJIOTMYECKUX HCIBITAHUNH YCTAaHOBJIEHO, YTO O3TU COEAMHEHHUS O00JaJal0T BBICOKHUMHU
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OaKTepUIIUIHBIMUA CBOMCTBAMH B OTHOIICHUH MHUKPOOPTAaHU3MOB, TOPAKAIOIIUX HEPTEIPOAYKTHI U
npu KoHueHTpauuu 0.5 % MOJHOCTBIO 3alMIIAIOT KaK CMa3oyHoe Maciao M-8, Tak u Au3enbHOe
TOTUIMBO OT TMOPAKEHUS OaKTepUSIMU JaXe B YCIOBHSX WX TPUHYIUTEIBHOTO 3apakeHUS.
OO6HapykeHo, 4TO MOJy4YeHHbIE COeAMHEeHHsI MPpH KoHueHTpauuu 100 Mr/n obecrneunBaroT 3alIUTy
cramu CT-3 OT KHUCIOTHON KOPPO3HH, MPHUYEM HAUOOJIBIINM 3alIUTHBIM 3¢ dexkrom obmamaer N-
(M30TTPOITIOKCHUMETHIT ) THA30J1-2-aMHH.

KuroueBnbie cJIoBa: 2-aMUHOTHA30J,  TayTOMEpHus, amuHO-(opma, uMUHO-(hopma,
AIIKOKCUMETUIIUPOBaHUE, TMOIydopMaiy, alKOKCUMETHIIbHbIE MPOU3BOJIHBIC, AHTUMHKPOOHAs
aKTUBHOCTH, aHTUKOPPO3UOHHBIE CBOMCTBA, HEPTEIPOIYKTHI, MUKPOOPTaHU3MEI, OMOTIOBPEKICHHUE.
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