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Interaction of d-treo-2-methylamino-1-phenyl-1-propanol
with 4-morpholylbenzaldehyde in the conditions
of convectional heating and microwave activation

The synthesis of 1,3-oxazolidine was made by condensation reaction of d-treo-2-methylamino-1-phenyl-1-
propanol with 4-(N-morpholyl)-benzaldehyde under the conditions of convectional and microwave activation.
The structure of 1,3-oxazolidine has been proved by IR- and "H NMR-spectroscopies. Physico-chemical con-
stants of the oxazolidine obtained by both methods were identical. 4-(N-morpholyl)-benzaldehyde; 4-(4-
((4R,5R)-3,4-dimethyl-5-phenyloxazolidine-2-yl)phenyl)morpholine obtained very promising in terms of
learning conformational features of the structure and biological properties. The structure of the new heterocy-
clic compounds — 4-(N-morpholyl)-benzaldehyde, 4-(4-((4R,5R)-3,4-dimethyl-5-phenyloxazolidine-2-yl)-
phenyl)morpholine is proved by data IR and NMR 1H spectroscopy, as well as a comparative study of the in-
fluence of convection and microwave heating on the yield and character formation of the final product has
been made.
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B-aminoalcohols, 4-morpholinephenylic, tetramethylsilane, 4-(4-((4R,5R)-3,4-dimethyl-5-phenyloxazolidine-
2-yl)phenyl)morpholine, spin-spin interaction.

Introduction

High interest to 1,3-oxazolidines is caused by the fact that these compounds posses unique properties
which allow to use them for different practical purposes in medicine and industry, and they are of great sci-
entific interest as the products of enantioselective synthesis of planar-chiral compounds [1-3]. The absolute
configurations of chiral centers of 1,3-oxazolidine’compounds obtained on the basis of d- and /-ephedrines
have been previously determined by.us [4]. Availability of these compounds stimulates intensive develop-
ment of the synthesis methods as well as the expansion of a number of new oxazolidine representatives.

Results and discussion

We have studied the interaction of d-treo-2-methylamino-1-phenyl-1-propanol (the alkaloid of
d-pseudoethedrine) (1)with 4-merpholylbenzaldehyde in absolute benzene medium which leads to the for-
mation of oxazolidine (2) according to the following scheme:
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The reaction mixture was boiled for 2 hours in the flask equipped with Dean-Stark trap. The yield of the
product (2) was 72 %. With the aim of increasing the yield of a targeted product (2) and comparative study
of the process of formation of the final product the interaction of 4-morpholylbenzaldehyde (1) with d-treo-
2-methylamino-1-phenyl-1-propanol was carried out under the conditions of microwave activation. As a re-
sult of investigations of the influence of microwave field on reaction medium it was found that during irradi-
ation of the ethanol solution of reaction mixture during 15-20 min with pauses at 500 Wt the process goes
likewise stereoselectively (according to the results of TLC) with the formation of individual epimer (2) with
the yield of 99.5 %. Physicochemical constants of oxazolidine (2) obtained by both methods were identical.
The results of TLC have shown that the only one product is formed as a result of the reaction.
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Different configurations of chiral centers in the molecules of d- and /-ephedrines should lead to differ-
ent conformations of oxazolidine cycle (2). According to data given by different researchers [5—8], the inter-
action of B-aminoalcohols with different aldehydes usually proceeds stereoselectively either with the for-
mation of S-stereoisomer or R-epimer.

Stereoselectiveness of the process depends on the nature of reagents and solvents.

The structure of the compound (2) has been investigated on the basis of the results of IR- and '"H NMR-
spectroscopy (DMSO-dg, 500 MHz). In the IR-spectra of the compound (2) there is no absorption band of
hydroxyl and carbonyl groups of the initial reagents.

It was established from the "H NMR-spectra of oxazolidine (2) that in the weak field area along with
the signals of protons of phenyl cycle with 7.30-7.42 ppm there are two duplets which are typical to ortho-
and meta-protons of 4-morpholinephenylic fragment with 6.95 and 7.35 ppm correspondingly (figure). The
signal of secondary methyl group as a duplet (Jyy 5,8 Hz) resonates at 1.12 ppm, and the signal of N-methyl
group is situated at 2.39-2.45 ppm as a singlet. The methine proton which is vinyl to hydroxyl-group reso-
nates at 2.39-2.45 ppm as a complex multiplet. The signal of methine proton of CH-O group is seen in the
4.63 ppm and splits into duplet J=4.6 Hz because of the spin-spin interaction with neighboring proton. The
methine proton in the position C2 of oxazolidine cycle resonates in the range of 4.83 ppm as a singlet. The
signals of protons of NCH,- and OCH, groups of morpholine fragment are seen as two triplets in the range of
3.13 and 3.74 ppm correspondingly. The ratio of integral intensiveness of the signals corresponds to the
structure (2).

On the basis of spectroscopic study of the structure of obtained oxazolidine (2) and literature [5—8], it
can be claimed that when d-treo-2-methylamino-1-phenyl-1-propanol (alkaloid of d-pseudoethedrine) inter-
acts with 4-morpholyl-benzaldehyde the oxazolidine (2) of S-configuration of C2 atom of oxazolidine cycle
(1) is formed. It can most likely be the result of thermodynamic control of cyclization process, i.e. under
conditions studied 2R-stercoisomers are sterically less favorable.

The conclusion

So, on the basis of d-treo-2-methylamino-1-phenyl=1-propanol (alkaloid of d-pseudoephedrine) a novel
heterocyclic compound — 4-(4-((4R,5R)-3,4-dimethyl-5-phenyloxazolidine-2-yl)phenyl)morpholine (2) was
obtained. It is quite promising substance for investigation.of conformational features of the structure as well
as its biological properties. The structure of the compound is proved by data obtained by IR- and "H NMR-
spectroscopy. Also comparative study of the influence of convectional and microwave heating on the yield
and character of formation of the final product was carried out.
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Figure. "H NMR-spectra of 4-(4-((4R, 5R)-3,4-dimethyl-5-phenyloxazolidine-2-yl)phenyl)morpholine (2)
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Experimental part

'H NMR-spectra were recorded on spectrometer Bruker DRX500 with the frequency of 500 MHz in
DMSO-d¢ of relativity internal standard of tetramethylsilane. IR-spectra were made by Fourier transform
spectrometer «KAVATAR-320» in a pill with KBr. Mass-spectrum was made on FINNIGAN MAT.INCOS
50 by direct introduction of the substance with the ionization energy of 70 eV. Melting temperature was de-
termined on «Boetius». TLC analysis was made on «Sorbfil» plates, manifestation by iodine vapors.

4-(4-((4R,5R)-3.,4-dimethyl-5-phenyloxazolidine-2-yl)phenyl)morpholine (2) in the classical condi-
tions. The mixture of 0.68 g (0.004 moles) of d-treo-2-methylamino-1-phenyl-1-propanol and (0.78 g
(0.004 moles) of 4-morpholyl-benzaldehyde in 30 ml of absolute benzene had been boiling for 2 hours with
azeotropic distillation which is formed during the reaction of water. After finishing the reaction:the solvent
had been evaporated and the residue was passed through the column with aluminium oxide Al,Os, where the
eluent is benzene.

After evaporation of the solvent the residue was crystallized and 0.97 g of the product (2) was obtained
with melting point at 133—134 °C.

The synthesis (2) under the condition of microwave radiation. 0.68 g (0.004 moles) of d-treo-2-
methylamino-1-phenyl-1-propanol and 0.78 g (0.004 moles) of 4-morpholyl-benzaldehyde in .30 ml of abso-
lute toluene were put into 100 ml volume cone flask and 1-2 drops of formic acid were added. The reaction
mixture was subjected to microwave radiation within 15-20 minutes at 500 Wt. The resulting precipitate was
filtered, washed with toluene and dried at room temperature. The compound was recrystallized from the mix-
ture of benzene — 2-propanol (2:1). 1.29 g (96 %) of the product with melting point at 133—134 °C was ob-
tained. '"H NMR &, ppm: 1.12 d (3H, CHs-C, Juyy 7.2 Hz), 2.06 s (3H, CH;-N), 2.42 m (1H, CH-N), 3.12 t
(2H, CH,CH,), 3.74 t (2H, CH,CH,), 4.63 d (1H, CH-O, Juy 7:4 Hz),4.82 s (1H, CH-Ar), 6.94 d (1H, CH,,,
Jun 7.6 Hz), 7.38 d (1H, CH,,), 7.28-7.42 m (5H, C¢Hs). Found; %: C 74.59; H 7.80; N 8. 34. C,;HN,0,.
Calculated, %: C 74.52; H 7.74; N 8.28.
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KoHBeKIIMOH/IBI KbIIBITY MEH MUKPOTOJKbIHAbI AKTUBALMS IIAPTTAPbIHAA
d-Tpeo-2-meTuiaMuHo-1-¢pennii-1-nponanoabiHbiH 4-MopdoaniadeH3anbaeruaiMmeH
e3apa dcepJiecyi

Maxkanana d-tpeo-2-meTwiaMuHo-1-dernn-1-nmponanon meH 4-MophoannOeH3aIbISTHATI KOHBEKI[HOHIbI
KBbI3JBIPY JKOHE MHUKPOTOJIKBIH/IBI OSNICEHICHIIPY KaFIablH/Ia dPEKETTECTIPY apKbLIbI aJibiHFaH 1,3-0Kca3o-
JUAVHII CHHTE3ACY/IIH IaManapsl KepceTiireH. Eki oicrieH alblHFaH OKCA30JUANHHIH (QU3HKA-X IMUSIIBIK
TYpakTbUIaphl yKcac OoibInm MBIKTHL. AJbiHFAH 4-(4-((4R,5R)-3,4-1uMeTnin-5-(eHUIT0KCa30IUIMH-2-11)-
(dheHmT)MOP(ONTUH KYPBUIBIMBIHBIH KOH(OPMAIIMOH/BI EPEKIIENIKTEpi KOHE ¢ OHOJIOTHSIIBIK KacHeTTepi
Oonamrarsl 30p Oonbim TaObuTampl. COHBIMEH KaTap IIBIFBIM MEH AakbIPFbl OHIMHIH TY3LTy CHIIaThIHA
KOHBEKIIMOHBI JKOHE MHKPOTOJIKBIH/IBI KBI3JBIPYIBIH dCepi CanbICTRIpMAasl Typae 3eprrenai. 4-(4-((4R,5R)-
3,4-numeTnin-5-(eHmIokca3oauauH-2-11) heHIIT)MOPQOIINH JKaHA TeTePOIMKIIBIK KOCTIACHIHBIH KYPBUIBIMBI
UK- men AMP 1H-cneKTpocxorm;[ JKOJIBIMEH JIQJIENIEHII.
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B3aumopeiicrBue d-Ttpeo-2-mertniiaMuHo-1-genni-1-nponanona
¢ 4-mopdoamiIdeH3anbAeruA0M B yCJI0BUAX KOHBEKIIMOHHOI0 HATpeBa
1 MHKPOBOJIHOBOM AKTHBALMHU

B cratee mpuBeneHBI JaHHBIC 1O CHHTE3Y 1,3-OKCa30JMIMHA B3aHMMOJCHCTBUEM d-Tpeo-2-METHIAMHHO-1-
(enmn-1-nponanona ¢ 4-MopQonuIOeH3aNBACTUIOM B YCIOBUSIX KOHBEKIIMOHHOTO HAarpeBa W MHKPOBOJI-
HOBOM akTuBanmu. Iloka3aHo, 9T0 GU3MKO-XUMUUECKHE KOHCTAHTHI 1,3-0KCca30iMarHa, MTOTYIeHHOTO 000H-
MH METOJaMH, OKa3aluch uaeHTHYHbIME. [Tonydenusiii 4-(4-((4R,5R)-3,4-mumeTnii-5-heHNI0KCa30IHAUH-2-
ni)heHnT)MOphONUH SBIISETCS BEChMa MEPCISKTHBHBIM B IUIaHE W3yYeHHs KaKk KOHPOPMAIMOHHBIX 0COOCH-
HOCTEW CTPOEHUs, TaKk M OHMOJOTHYECKUX CBOMCTB. IIpoBeneHo cpaBHUTENbHOE H3yUeHHE BIMSHUSA KOHBEK-
IIIOHHOTO ¥ MUKPOBOJIHOBOTO HarpeBOB Ha BBIXOJ M XapakTep 00pa3oBaHUs KOHEUHOTo npoaykra. CTpoeHne
4-(4-((4R,5R)-3 ,4-mumeTnn-5-dennnoxcazonnant-2-wi)permn)Mopdoiiaa gokazaHo ganasivu MK- u AMP
'H-cnexTpockonuu.
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