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SYNTHESIS OF 2-MORPHOLINOETHANOL
AND ITS DERIVATIVES

Annotation. Analysis of literature data in recent years indicates that morpholine and its derivatives are of considerable
interest as potential bioactive compounds. This paper presents data on methods of analysis and synthesis of new morpholine
derivatives which are of interest for further research. As a result of alkylation reaction of morpholine with ethylene chlorohydrin
were synthesized 2-morpholinoethanol (IT) with a fairly high yield (92%). During the reaction of 2-morpholinoethanol (IT) with
epichlorohydrin in the presence of boron trifluoridectherate,it was obtained 1-chloro-3-(2-morpholinoethoxy) propan-2-ol (IIT).
Dehydrochlorination of compound (IIT) in an alkaline environment led to 4-(2-(oxirane-2-ylmethoxy )ethyl)morpholine (IV). As a
result of the alkylation of the compound (IV) with pyperidine was synthesized 1-(2-morpholinoethoxy )-3-(piperidin-1-yl)propan-
2-o0l (V). The structure of the synthesized compounds was confirmed by IR and NMR spectra and elemental analysis. The
synthesized compounds areof interest for further study of the biological activity.
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Morpholine derivatives have a broad spectrum of biological activity and are part of many drug
substances [1].

The continued interest in the chemistry of morpholine, as well as its derivatives (alcohols, oxides,
esters, hydrazides, thiosemicarbazides), is associated with the study of theoretical questions of organic
chemistry: stereochemical regularities, relationship between the fine chemical structure and bioactivity, as
well as the possibility of using morpholine derivatives as structural units for targeted synthesis of
biologically active compounds.

The presence of various functional groups in the morpholine cycle allows to use morpholine as basic
synthon in organic synthesis and to regard its derivatives as potential precursors of biologically active
compounds. Having multiple electrophilic centers with different activity involves numerous options for
interaction of such compounds with nucleophiles.

In development of our research on the synthesis of biologically active substances and practically
useful materials, one of the areas of chemical modification of morpholine derivatives is working out a
scheme of synthesis of new derivatives with fragments of morpholine, piperidine, diethanolamine,
alcohols, ethers, oxides, esters, hydrazides and thiosemicarbazides.
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Since having a high reactivity of aminoalcohols [2], by alkylation of morpholine (I)
cthylenechlorohydrine we have synthesized 2-morpholinoethanol (II). The output of this compound is
very high (92%), which involves the use of this compound (II) as a synthon for further syntheses.

In the IR spectrum of 2-morpholinoethanol (II) it was revealed absorption bands at 3400-3450 cm’™
typical of HO-groups. The characteristic absorption band of C-O-C morpholine cycle manifested as
intensive peak at 1110 cm™.

In the PMR spectrum of the compound (IT) morpholine ring protons resonate as triplets at 2.35 and
3.65 ppm. Protons atC, and Cs carbon atoms are shown at 2.35 ppm as fourprotonic triplet, and the
protons at C; and Cs carbon atoms, due to the influence of oxygen atoms, are displaced in the area of
weaker fields and prescribed at 3.65 ppm. Protons of N-CH, and -CH, -O fragments resonate as triplets at
2.50 and 3 .45 ppm. Protons of OH-group appear as a one proton singlet at 3.75 ppm area.

It was established that the compound (II) is reacted with epichlorohydrin in the presence of boron
trifluorideetherate to form 1-chloro-3-(2-morpholinoethoxy) propan-2-ol (III).

In the IR spectrum of 1-chloro-3-(2-morpholinoethoxy)propan-2-ol (II) it is stored in the absorption
band of 3400-3450 cm™ typical for the OH bond. Absorption bands are observed at 1720 cm
characteristic for an ether linkage, and the absorption band of 1122 cm™ refers to the stretching vibrations

of morpholin cycle of C-O-C group.
H-N )
H >

KOH / \ H
o N—CH,CH,0CH,CH(OH)CH,Cl —> Q N-CH,CH,0CH,~C—C
() ay o

2 ) 2 2
\_/

v)

It is known that chlorohydrins are dehydrochlorinated under alkaline conditions to form oxides. Thus,
while stirring and cooling (8-10°C) of 1-chloro-3-(2-morpholinoethoxy)propan-2-ol (III) with powdered
potassium hydroxide ite was synthesized 4-(2-(oxirane-2-ylmethoxy)ethyl)morpholine (IV).

In the IR spectrum of compound (IV) it is remained the absorption bands in the area 1710-1720 cm™,
characteristic for ether linkage and also there are absorption bands at 950, 1180 and 3060 cm’,
corresponding to the epoxy group. The characteristic absorption band of C-O-C morpholine cycle is also
stored in the 1110 cm™. The bands characteristic of the HO-group are not observed.

The reaction of epoxy compounds with amines is important as one of the most convenient methods
for synthesis of vicinal amino alcohols, used as building blocks in the construction of the natural
molecules and biologically active organic compounds [3-5]. Among the various medications there are
vicinal amino alcohols and their derivatives with the hydroxyl group and the nitrogen atom, exhibiting
various activity [6]. Consequently, the synthesis of new derivatives of vicinal aminoalcohols is relevant,
due to the prospect of research in this series of new biologically active substances.

In terms of the known, high bioactivity of amines of heterocyclic series, we conducted the alkylation
of 1-(2-morpholinoethoxy)-3-(piperidin-1-yl)propan-2-ol (IV) with piperidine. The reaction synthesized
crystalline compound, namely 1-(2-morpholinoethoxy)-3-(piperidin-1-yl)propan-2-ol (V).

In the IR spectrum of 1-(2-morpholinoethoxy)-3-(piperidin-1-yl)propan-2-ol (V) it is not observed
the absorption bands characteristic for the epoxy. Characteristic absorption band for C-O-C morpholine
cycle in the area 1115 ecm™ is reserved. In the spectrum there are absorption bands in the area 1710-1720
cm™ characteristic for the ether linkage and bands appear in the area 3400-3450 cm™ characteristic for the
OH bond.
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Methyl 2-methyl-3-(2-morpholinoethoxy)propanoate (VI) was synthesized by reacting 2-
morpholinoethanol (II) with methyl methacrylate in anhydrous acetone in the presence of potassium
carbonate at a temperature 55-60°C.

In the IR spectrum of the compound (VI) there is a characteristic absorption band of the stretching
vibrations of C=0 groups of ester in the area 1735 cm™ and the absotption band of C-O-C group in the
area 1245 cm™.

Further, we synthesized 2-methyl-3-(-morpholinoethoxy)propanohydrazide (VII) by reacting methyl
2-methyl-3-(2-morpholinoethoxy)propanoate (VI) with hydrazine hydrate in ethanol medium during 2
hours at 75-80°C.

In the IR spectrum of the compound (VII) there is a characteristic absorption band of the stretching
vibrations of NH, group in the area 3310-3260 cm™, of NH group in the area 3180 cm’', and the
absorption band of carbonyl C=0 group in the area 1665 cm™ remains.

In the PMR spectrum of 2-methyl-3-(-morpholinoethoxy)propanohydrazide (VII) all protons
correspond to expected values of chemical shifts. Methylene protons of morpholino fragment resonate at
2.2 and 3.5 ppm and 2.5-3.6 ppm (protons of >N-CH,-, -CH,-0, O-CH,- fragments). Proton signals of
hydrazide groups are located in the arca 8.3 ppm for NH and 3.7 ppm for NH..

Experimental procedure

Control of reactions and purity of the synthesized compounds was performed by TLC on Silufol UV-
254 plates (developed with iodine vapor). IR spectra of synthesized compounds were recorded by Specord
75 IR spectrometer as thin layer in KBr tablet, in vaseline oil, in chloroform solutions and carbon
tetrachloride. PMR spectra were recorded by Bruker WM 250 and Bruker DRX 500 spectrometers
operating at 250, 500 MHz, at 25°C. HMDS internal standard, CD30D, DMSO-ds solvents, chemical
shifts of protons are expressed in scale 5, ppm

Synthesis of 2-morpholinoethanol (II)

A mixture of 8.7 g (0.1 mole) of morpholine (I), 8.86 g (0.11 mol) of ethylenechlorohydrine, 21 g
(0.15 mol) of potassium carbonate with stirring is heated in acetone (abs.) for 6-8 hours at temperature 55-
60°C. The solution was cooled, the potassium bromide is separated, which is washed with anh. acetone.
Acetone is distilled off, the residue is distilled to get 10.61 g (81%) of 2-morpholinocthanol (II) with b.p.
187°C / 2 mmHg, n”°d=1.4760.

Synthesis of 1-chloro-3-(2-morpholinoethoxy)propan-2-ol (III)

To 26.2 g (0.2 mol) of 2-morpholinocthanol (II), containing 0.2 ml of boron trifluorideetherate, with
stirring and cooling (0-5°C) it was added 8 g (0.086 mol) of epichlorohydrin. The reaction mixturc was
stirred for 5 hours at 25°C. It was isolated by vacuum distillation 31.22g (70%) of 1-chloro-3-(2-
morpholinoethoxy)propan-2-ol (IIT) with b.p. 1740C/4 mmHg, n*’d=1.4635.

Synthesis of 4-(2-((3-chlorooxirane-2-yl)methoxy)ethyl)morpholine (IV)

To 11.5 g (0.05 mol) of a solution of 1-chloro-3-(2-morpholinocthoxy)propan-2-ol (III) at 60 ml of
cther under stirring and cooling (8-10°C) it was added 8.4 g (0.15 mol) of powdered potassium hydroxide.
The reaction mass was stirred another 2 hours at 12-14°C. After the usual treatment, distillation of the
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solvent and vacuum distillation it was isolated 7.51 g (68%) of 4-(2-((3-chlorooxirane-2-
yl)methoxy)ethyl)morpholine (IV) with b.p. 180°C / 2 mmHg, n20d=1.4210.

Synthesis of 1-(2-morpholinoethoxy)-3-(piperidin-1-yl)propan-2-ol (V)

To 6.63 g (0.03 mol) of solution of 4-(2-((3-chlorooxirane-2-yl)methoxy)ethyl)morpholine (IV) in 60
ml of absolute ethanol it was added with stirring 2.55 g (0.03 mol) of piperidine and 4.55 g of (0.03 mole)
of potassium carbonate. The reaction mass was stirred for 6 hours at 70-80°C. After recrystallization, from
ethyl alcohol it was obtained 5.71 g (70%) of 1-(2-morpholinoethoxy)-3-(piperidin-1-yl)propan-2-ol (V)
with fp. 120-122°C.

Synthesis of methyl 2-methyl-3-(2-morpholinoethoxy)propanoate (VI)

To the mixture of 13.1 g (0.1 m) of 2-morpholinoethanol (II) and 21 g (0.15 m) of calcined potassium
carbonate in 200 ml of anh. acetone it was added 11.0 g (0.11 m) of freshly distilled methyl methacrylate.
The reaction is conducted at a temperature 55-60°C during 8 hours. The solvent was evaporated and the
residue  was dispersed. It was obtained 1848 g (83%) of methyl 2-methyl-3-(2-
morpholinoethoxy)propanoate (VI) with b.p. 93°C / 5 mmHg, n*°d=1.4115.

Synthesis of 2-methyl-3-(-morpholinoethoxy)propanohydrazide (VII)

A mixture of 23.1 g (0.1m) of methyl 2-methyl-3-(2-morpholinoethoxy)propanoate (VI), 6 g (0.12 m)
of hydrazine hydrate (100%) in ethanol is heated during 2 hours at temperature 75-800C. After the
reaction, ethanol was distilled off. The product is a viscous, oily substance, which was used for further
synthesis without purification. It was obtained 20.10 g (87%) of 2-methyl-3-(-morpholinoethoxy)-
propanohydrazide (VII).
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M.A. JioceGaena,

On-Dapadu arsmaarsr Kazak YaTTeIK yHUBEpCHUTETI, ATIMaTHI K,. Kazakctan
2-MOP®OJIUHOITAHOJIABIH )KOHE OHbIH TYBIHABIJIAPBIHbIH CUHTE3I

AnHoTamust. COHFBI KbLUITAPABIH OACOMETTCPIHEH ANBIHFAH MONIMETTEPAl Talmay apKbLIsI MOP(OIMH MEH
OHBIH TYBIHABLIAPHI KAKCHI OMOTIOTHAIIBIK AKTHBTLIIK KOPCCTETiHI aHBIKTAIAbL. byl skyMbIcTa 9pi KapalFs! 3epTTey-
JIepac MaHBI3AB! OOTBIT TAOBUIATHIH SKAHA MOP(OMH TYBIHABLIAPBIH ATyIbIH SAICTEMenepi kenripiaren. Mopdo-
JIMHHIH 3THICHXJIOPTHAPHHMEH aIKWIICHY1 HOTIKECIHAE 2-Mop(oHOo3TaHOMAbIH (1) skoFapsl mbrbIMMEH (92%)
cuHTe3l JKyprizimmi. 2-MopdommrosTanonasiy (1) smuxmopruapmeMeH Ym@TOpasl 60p 3(HpaThl KaTHICHIHAA
apekerTecyineH 1-x10po-3-(2-mopdomuHosTOKCH)IpoaH-2-01 (III) ameramer. Kocsumercrer (1) cinrimik oprama
Jeruapoxiopnarad kesae 4-(2-(oxcupan-2-mmMeroxcu)srmmmopdomuH (IV) curtesmenai. Ocsl KochabicThl (IV)
TMUNEPUINHMCH ANKUIACY HoTIkeciHae 1-(2-mopdommHO3TOKCH)-3-(MunepuauH-1-mmnponas-2-on (V) cuHTE3-
genai. CuHTE3meNreH KOCBUIBICTApABIH KypsutbicTapsl MK-, TIMP crnekrpaepMeH >KOHE JIEMCHITIK aHAIW3
HOTIDKeIepiMeH aanenaeHal. CHHTEe3AeITeH KOCBUIBICTAp 9pi Kapail OHOJIOTHAIBIK AKTHBTITIKTEPiH 3¢PTTEY Al KAKET
ereni.

Tyiiin ce3aep: MOp(HOIHH, MHNEPUINH, ATKUIACY PEAKIIICH, AMHHOCIHPTTED, XJIOPTHUIPHUHED, OHOTOTHAIBIK
AKTHUBTLIIK.
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M.A. JlioceGaesa,

Kazaxckuit HaMOHANbHBIH YHUBEPCUTET HMEHH anb-Dapalu, r. AnMaTs

CHHTE3 2-MOP®OJHNHOITAHOJIA
H EIr'0o mPON3BOJAHBIX

AHHOTANUSL. AHAIM3 JTHTEPATYPHBIX JAHHBIX 33 MOCICIHHE TOJbI CBUACTEILCTBYET O TOM, YTO MOP(OIHH U
€ro IPOU3BOAHBIC NPEACTABILIOT 3HAYUTEIBHBIM MHTEPEC B KAUECTBE IOTCHIHANBHBIX OHOJOTMYECKH AKTHBHBIX
coequHeHHH. B HacTtosmmelt padoTe mpHBEIEHBI JAHHBIE O METOJAX CHHTE3a M AHANH3a HOBBIX IPOHM3BOJHBIX
MOp(QoIMHA, KOTOpBIE NPEICTAB/IIOT HMHTEpEC AM1 JajbHEHINHX HcclaeaoBaHui. B pesymprare peaxuuu
ANTKUIHPOBAHUS3THICHXIOPrHAPHHOMMOP(OIMHA OCYINECTBICH CHHTE3 2-Mop(domuHosTanona (II) ¢ noBOIBHO
BBICOKUM BBIX0JOM (92%). Ilpu B3ammoneiicteuu 2-mMopdomunostanona (II) ¢ SMUXIOPrUAPHHOM B IPHCYTCTBHU
a¢upara Ttpexdropucroro Oopa 1-xmopo-3-(2-moppomHosTOKCH)MponaH-2-o1a (III). leruapoxnopuposaHue
coenuneHus (III) B menouHol cpeaenpuseno k 4-(2-(okcupas-2-unmMerokcu)stwnmopdonut (IV). A B pesyabrare
AJIKUIMPOBAHUS JAHHOTO coequHeHud (IV) MUnepuaIuHOM CHHTE3HPOBAH 1-(2-MOP(OIHHOITOKCH)-3-(IIUIECPHINH-
1-umnponan-2-01 (V). CIpyKTypa CHHTC3HPOBAHHBIX COCIUHCHUH moaTBepskacHa JaHHbIMU K-, IIMP-ciekTpoB
M JAHHBIX 3JE€MEHTHOro aHamm3a. CHHTE3MPOBAHHBIC COCAWHCHUS IPEACTABILIOT MHTIEPEC I JaibHEHINEro
HCCTIEA0BAaHMA OHOJIOTHYCCKOM aKTUBHOCTH.

KinoueBple ciioBa: MOpPQOIMH, NHIOCPUAMH, PEaKlMsA aJKWIMPOBAHUS, AMHHOCIHUPTHL, XJIOPTHIPHHBIL,
OHOIOrHUEeCKas aKTUBHOCTb.



