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Abstract—A one-pot procedure was developed for synthesisNeR-hydroxyethyl)-1,3-thiazolidin-4-ones

in 64-68% vyield by reactions of monoethanolamine with carbonyl compounds and mercaptoacetic acid.
The synthesized compounds were characterized by IR'&h8IMR spectra, and their anticorrosive prop-
erties were studied.

Nitrogen-containing alcohols and some sulfur- When developing the synthesis procedure, we took
containing organic compounds are known to exhibitnto account the conditions under which the separate
anticorrosive properties {B]. In this work, we pre- stages were performed in [4, 6, 7]. We used benzene
pared, with the aim to reveal anticorrosive propertiesis solvent. Condensation of monoethanolamine with
of other amino alcohol derivatives, a series of substicarbonyl compound$ and Il was performed by re-
tuted N-(2-hydroxyethyl)-1,3-thiazolidin-4-ones and fluxing an equimolar mixture of the reactants, with
studied them as inhibitors of carbon dioxide and hy-azeotropic distillation of water. After the release of
drogen sulfide corrosion of steel. One of routes tovater was complete, a stoichiometric amount of mer-
N-(2-hyroxyethyl)-1,3-thiazolidin-4-ones is reactioncaptoacetic acid was added, and the mixture was re-
of oxazolidinies with mercaptoacetic acid [4]. Ox- fluxed until the release of the next portion of water
azolidines are, in turn, prepared by condensation ofas complete.

carbonyl compounds with 1,2-amino alcohols-T§ The vyield of N-(2-hydroxyethyl)-1,3-thiazolidin-
—\ 4-oneslll and IV under these conditions was 70 and
O NH 68%, respectively. The yield of thiazolidinones is the
R2C=0 + HOCH,CHANH, TZO) RXR highest at the equimolar ratio of monoethanolamine

1l and carbonyl compounds. With 10% molar excess of

/—(O the carbonyl compound, the yield decreased by 6
HECH,COCH S><N ; 10%, and with 10% molar excess of monoethanol-
~N
R OH
i,

? amine, it decreased by 205%.

—H,0 R
IV To evaluate the inhibiting power ofi andIV, we
studied their effect on steel corrosion under condi-
where R = H [, lll): R + R = (CHy)s (Il , IV). tions simulating steel corrosion in petroleum produc-
tion [8].

With this synthesis scheme, the yield Wf(2-hy- _ _ - .
droxyethyl)-1,3-thiazolidin-4-onedil and IV is 62- ~ The anticorrosive activity was evaluated gravimet-
63% [4]. The initial oxazolidines were prepared from'ically with St. 3 steel samples of sizex220 x 6 mm,

monoethanolamine and the corresponding carbon@ccording to GOST (State Standard) 9.588, in a
compounds in 9094% yield [6, 7]_p g ?% NaCl solution saturated with GOn the presence

of hydrogen sulfide. Tests were performed at 20, 40,
In this study, we examined the possibility of com-and 60C for 3 h. At a 102 M concentration ofll or
bining in one-pot synthesis the stages of preparatiolV and varied temperature, we obtained the following
of oxazolidines and their subsequent transformatioprotective effecZ (%): Il , 95.9 (20C), 80.5 (40C),
into N-(2-hydroxyethyl)-1,3-thiazolidin-4-ones. and 45.5 (60C); IV, 96.3 (20C), 83.3 (40C), and
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62.7 (60C). Thus, search for new corrosion inhibitors CONCLUSIONS
among thiazolidinone alcohols shows much promise.
(1) Conditions were found for one-pot synthesis
EXPERIMENTAL of N-(2-hydroxyethyl)-1,3-thiazolidin-4-ones from
_ monoethanolamine, carbonyl compounds, and mercap-
In syntheses, we used commercial paraform (99.3%,5cetic acid. The product yield is higher than that in

purity), cyclohexanone, monoethanolamine, and Mekpe wo-stage synthesis with intermediate isolation of

captoacetic acid, which were purified by diSti”atiO”})xazolidines.
0.

to the main substance content of no less than 99.89
N-(2-Hydroxyethyl)-1,3-thiazolidin-4-one llI.
A mixture of 30.5 g (0.5 mol) of monoethanolamine
15.1 g (0.5 mol) of paraform, and 100 ml of benzen
was refluxed with a DearStark trap until the release
of water was complete. Then, 46.1 g (0.5 mol) of
mercaptoacetic acid was added, and the mixture was . . .
refluxed until the release of water was completel: Grigorev, V.P. and Ekilik, v.V.Khimicheskaya struk-
The mixture was cooled and distilled to give 47.9 g fcura i zashchitnoe delstwe_mglbltorov korroz(ﬁ:h_em-
(65%) of Il ; bp 176-178°C at 3 mm Hg; mp 63 ical Structure and Protective Effect of Corrosion In-
64°C. IR spectrum (thin filmy, Cm_l): 1630 (C=0), hibitors), Rostov-on-Don: Rostov. Gos. Univ., 1978.
3300 (OH).*H NMR spectrum (CDGJ, 90 MHz),§, 2. Kukharev, B.F., Stankevich, V.K., Klimenko, G.R.,
ppm: 3.49 t (2H, NCH), 3.56 d (2H, SCHCO, 4] et al, zZh. Prikl. Khim, 2000, vol. 73, no. 1,
1.4 Hz), 3.76 t (2H, OCH), 4.0 s (1H, OH), 4.54 d pp. 161163.
(2H, SCHN, 43 1.4 Hz). 3. Eidemiller, Yu.N., Rakhmankulov, D.L., and Golube-
Found, (%): C 40.97, H 6.03, N 9.28, S 21.63. va, L.V., Abstracts of Papers/serossiiskii simpozium
cH NOZS, ' ' ' “Khimiya organicheskikh soedinenii sery i kremrilya
59 -

(Russian Symp:Chemistry of Organic Compounds of

N-(2-Hydroxyethyl)-1-thia-4-azaspiro[4.5]decan- 4. Kukharev, B.F., Stankevich, V.K., and Klimenko, G.R.,
3-one IV was preparedimilarly from 30.5 g (0.5 mol) lzv. Ross. Akad. Nauk, Ser. Khjml997, no. 12,
of monoethanolamine, 49.1 g (0.5 mol) of cyclohex- pp. 22212223.
anone, and 46.1 g (0.5 mol) of mercaptoacetic acis, Bergman, E.D.,Chem. Rey. 1953, vol. 53, no. 2,
Yield 73.5 g (68%); bp 200203C at 2 mm Hg; mp pp. 309-352.
86-87°C. IR spectrum (thin film,v, cm™): 1630 -

(C=0), 3420 (OH). 1 NMR spectrum ~(CDG}, 6. Laur5e$§;5$5.A.,Bull. Soc. Chim. Fr. 1967, no. 2,
90 MHz), 5, ppm: 1.08-1.79 m [LOH, (CH)], 3.44t _ PP '
(2H, NCHZ), 350 s (2H, SC'ECO), 3.74 t (2H, 7. Cope, A.C. and Hancock, E.M.J,. Am. Chem. SO,C.
OCH,), 4.08 s (1H, OH). 1942, vol. 64, pp. 15031506.
o 8. Saakiyan, A.S. and Efremov, A.PZashchita nefte-

Found, (%): C 55.63, H 7.88, N 6.55, S 14.99. promyslovogo oborudovaniya ot korroz{iCorrosion
C1oH1NO,S. Protection of Petroleum Extraction Equipment),
Calculated, (%): C 55.78, H 7.96, N 6.51, S 14.89. Moscow: Nedra, 1982.

(2) The protective effect ofN-(2-hydroxyethyl)-
1,3-thiazolidin-4-ones against carbon dioxide and
’é1ydrogen sulfide corrosion of steel reaches 96%.
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