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SHORT  
COMMUNICATIONS 

Five- and six-membered cyclic N,O-acetals exhibit 
versatile biological activity; they are used in various 
fields of technics and as intermediate products in fine 
organic synthesis [1]. We recently reported that ketone 
oximes are capable of undergoing Mannich amino-
methylation with formaldehyde and 4,5-dihydropyra-
zoles [2].  

With a view to obtain potential biologically active 
compounds having both linear and cyclic N,O-acetal 
fragments, we examined aminomethylation of ketone 
oximes Ia–Ic with oxazolidine (IIa) and tetrahydro-
1,3-oxazine (IIb). 

It is known that free oxazolidine (IIa) and tetra-
hydro-1,3-oxazine (IIb) are very unstable compounds 
and that they undergo trimerization to N,N′,N″-tris-
(hydroxyalkyl)triazines [3]. Therefore, the reaction 
was performed in a one-pot mode. Initially, amino al-
cohol IIIa and IIIb was reacted with paraformalde-
hyde, and an additional portion of paraformaldehyde 
and ketone oxime Ia–Ic were then added to the mix-
ture. The amounts of the reactants were stoichiometric. 

Both steps were carried out by heating in benzene with 
simultaneous removal of water as azeotrope. The 
yields of aminomethylation products IVa–IVf were 
44–58%.  

Compounds IVa–IVf showed in the IR spectra 
absorption bands in the region 1640–1665 cm–1 due to 
stretching vibrations of the oxime C=N bond, while 
neither amino nor hydroxy group absorption was ob-
served at 3200–3500 cm–1. The 1H NMR spectra of 
IVa–IVf contained singlets at δ 4.25–4.52 and 4.33-
4.98 ppm from protons of the NCH2OC and NCH2ON 
fragments, respectively. In addition, signals from the 
other protons in the acetal ring and oxime moiety were 
present. According to the 1H NMR data, oximes IVe 
and IVf were isolated as a single isomer. Taking into 
account the chemical shift of the methyl protons  
(δ 2.23 ppm) in the acetophenone fragment and pub-
lished NMR data for various acetophenone oxime 
derivatives [4], we can conclude that compounds IVe 
and IVf are E isomers. 

Ketone O-(tetrahydro-1,3-oxazin-3-ylmethyl)- 
and O-(oxazolidin-3-ylmethyl)oximes IVa–IVf (gen-
eral procedure). A mixture of 0.1 mol of amino alcohol 
IIIa or IIIb, 0.1 mol of paraformaldehyde, and 100 ml 
of benzene was heated under reflux in a flask equipped 
with a Dean–Stark trap until water no longer separated. 
The mixture was cooled, 0.1 mol of oxime Ia–Ic and 
0.1 mol of paraformaldehyde was added, and the mix-
ture was heated again under reflux until water no 
longer separated. Compounds IVa–IVf were isolated 
by vacuum distillation. 

Acetone O-(oxazolidin-3-ylmethyl)oxime (IVa). 
Yield 48%, bp 73–76°C (6 mm), d4

20 = 1.0507, nD
20 = 

1.4759. 1H NMR spectrum, δ, ppm: 1.85 s (6H, Me), 

I, R = R′ = Me (a), RR′ = (CH2)5 (b), R = Me, R′ = Ph (c);  
II, III, n = 1 (a), 2 (b); IV, R = R′ = Me (a, b), RR′ = (CH2)5 

(c, d), R = Me, R′ = Ph (e, f); n = 1 (a, c, e), 2 (b, d, f). 
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3.19 t (2H, NCH2CH2O, 3J = 6.8 Hz), 3.7 t (2H, 
NCH2CH2O, 3J = 6.8 Hz), 4.5 s (2H, OCH2N), 4.89 s 
(2H, NCH2ON). Found, %: C 53.02; H 9.03; N 17.59. 
C7H14N2O2. Calculated, %: C 53.15; H 8.92; N 17.71. 

Acetone O-(tetrahydro-1,3-oxazin-3-ylmethyl)-
oxime (IVb). Yield 56%, bp 83–86°C (2 mm), d4

20 = 
1.0208, nD

20 = 1.4648. 1H NMR spectrum, δ, ppm:  
1.67 m (2H, NCH2CH2CH2O), 1.85 s (6H, Me), 3.07 t 
(2H, NCH2CH2CH2O, 3J = 5.6 Hz), 3.78 t (2H, NCH2-
CH2CH2O, 3J = 5.3 Hz), 4.45 s (2H, OCH2N), 4.81 s 
(2H, NCH2ON). Found, %: 55.98; H 9.27; N 16.08. 
C8H16N2O2. Calculated, %: C 55.79; H 9.36; N 16.27. 

Cyclohexanone O-(oxazolidin-3-ylmethyl)oxime 
(IVc). Yield 52%, bp 106–109°C (3 mm), mp 35– 
36°C. 1H NMR spectrum, δ, ppm: 1.58–2.50 m [10H, 
(CH2)5], 3.20 t (2H, NCH2CH2O, 3J = 6.78 Hz), 3.70 t 
(2H, NCH2CH2O, 3J = 6.78 Hz), 4.51 s (2H, OCH2N), 
4.74 s (2H, NCH2ON). Found, %: 59.99; H 9.27;  
N 14.08. C10H18N2O2. Calculated, %: C 60.58; H 9.15; 
N 14.13. 

Cyclohexanone O-(tetrahydro-1,3-oxazin-3-yl-
methyl)oxime (IVd). Yield 54%, bp 128–131°C  
(1 mm), d4

20 = 1.0844, nD
20 = 1.5080. 1H NMR spec-

trum, δ, ppm: 1.65–2.41 m [10H, (CH2)5], 2.89 m (2H, 
NCH2CH2CH2O), 3.45 t (2H, NCH2CH2CH2O, 3J = 
6.8 Hz), 3.82 t (2H, NCH2CH2CH2O, 3J = 5.3 Hz), 
4.25 s (2H, OCH2N), 4.33 s (2H, NCH2ON). Found, 
%: C 62.19; H 9.56; N 13.31. C11H20N2O2. Calculated, 
%: C 62.23; H 9.50; N 13.20. 

Acetophenone O-(oxazolidin-3-ylmethyl)oxime 
(IVe). Yield 44%, bp 155–158°C (3 mm), d4

20 = 1.1431, 
nD

20 = 1.5635. 1H NMR spectrum, δ, ppm: 2.23 s (3H, 
Me), 3.27 t (2H, NCH2CH2O, 3J = 6.8 Hz), 3.71 t (2H, 
NCH2CH2O, 3J = 6.8 Hz), 4.59 s (2H, OCH2N), 4.97 s 
(2H, NCH2ON), 7.33–7.63 m (5H, C6H5). Found, %: 
C 65.38; H 7.45; N 12.78. C12H16N2O2. Calculated, %: 
C 65.43; H 7.32; N 12.72. 

Acetophenone O-(tetrahydro-1,3-oxazin-3-yl-
methyl)oxime (IVf). Yield 46%, bp 165–167°C  
(4 mm), d4

20 = 1.0911, nD
20 = 1.5490. 1H NMR spectrum, 

δ, ppm: 1.70 m (2H, NCH2CH2CH2O), 2.23 s (3H, 
Me), 3.12 t (2H, NCH2CH2CH2O, 3J = 5.6 Hz), 3.77 
(2H, NCH2CH2CH2O, 3J  = 5.3 Hz),  4.52 s (2H, 
OCH2N), 4.98 s (2H, NCH2ON), 7.31–7.65 m (5H, 
C6H5) .  Found,  %: C 66.54;  H 7.79;  N 11.82. 
C13H18N2O2. Calculated, %: C 66.64; H 7.74; N 11.96. 

The 1H NMR spectra were recorded at 26°C on  
a Bruker DPX-400 spectrometer (400 MHz) using 
CDCl3 as solvent and hexamethyldisiloxane as internal 
reference. Commercial amino alcohols and ketone 
oximes were distilled just before use; they contained 
no less than 98.5% of the main substance (according  
to the GLC data); commercial paraformaldehyde had  
a purity of 95%.  

REFERENCES 

1. Rakhmankulov, D.L., Zorin, V.V., Latypova, F.N., Zlot-
 skii, S.S., and Karakhanov, R.A., Khim. Geterotsikl. 
 Soedin., 1982, p. 435. 
2. Kukharev, B.F., Stankevich, V.K., Sadykov, E.Kh., Loba-
 nova, N.A., and Kukhareva, V.A., Russ. J. Org. Chem., 
 2006, vol. 42, p. 1087.  
3. Cromwell, N., Heterocyclic Compounds, Elderfield, R.C., 
 Ed., New York: Wiley, 1957, vol. 6. Translated under the 
 title Geterotsiklicheskie soedineniya, Moscow: Inostran-
 naya Literatura, 1960, vol. 6, p. 437; Riehl, M. and 
 Laurent, P.A., Bull. Soc. Chim. Fr., 1969, p. 1223. 
4. Tarasova, O.A., Korostova, S.E., Mikhaleva, A.I., Sobe-
 nina, L.N., Nesterenko, R.N., Shevchenko, S.G., and Tro-
 fimov, B.A., Zh. Org. Khim., 1994, vol. 30, p. 810; 
 Krivdin, L.B., Shcherbakov, V.V., Korostova, S.E., and 
 Shevchenko, S.G., Izv. Akad. Nauk SSSR, Ser. Khim., 
 1987, p. 766. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


