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In continuing a study of the biological activity of organosilicon derivatives of tetrahydroquinoline and
tetrahydroisoquinoline  [1-3], we have attempted to obtain trialkylsilylalkyl derivatives of
hydroxyethyltetrahydro(iso)quinolines under phase-transfer catalysis conditions.

— —
N C¢H, /KOH/KI/ N
|

) Aliquat®336
CH,CH,OH CH,CH,OMe

Me,SiCH,CI

@CHZCHon o g NCH,CH,0Me

PhMe /K,CO, /K1/18-crown -6 T MeOCH,CH,Cl

T

We have established that as a result of silylalkylation of primary alcohol groups in N-(2-hydroxyethyl)-
1,2,3,4-tetrahydroisoquinoline and -tetrahydroquinoline by trimethylchloromethylsilane under phase-transfer
catalysis conditions, the major reaction products are N-(2-methoxyethyl)-1,2,3,4-tetrahydroisoquinoline and
N-(2-methoxyethyl)-1,2,3,4-tetrahydroquinoline  respectively; 1i.e., instead of the target O-trimethyl-
silylmethylation, we see that O-methylation of the primary alcohol groups occurs. The reaction was conducted in
the system C¢Ho/KOH/KI/Aliquat® 336 for 10 h at a temperature of 80°C and an equivalent reagent ratio of
1:1.05 tetrahydroquinoline:silane. The yield of methylation products is greater than 40%. The structure of the
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N-(2-methoxyethyl)-1,2,3,4-tetrahydroisoquinoline obtained was confirmed by an alternate synthesis:
N-alkylation of tetrahydroisoquinoline by 2-chloroethylmethyl ether under phase-transfer catalysis conditions
using the system toluene/K,CO5/K1/18-crown-6.

General O-Silylalkylation Method. A mixture of the heterocyclic 2-amino alcohol (6.3 g, 35.5 mmol),
potassium hydroxide (9.97 g, 178 mmol), potassium iodide (11.79 g, 71 mmol), trimethylchloromethylsilane
(4.42 g, 36 mmol), and Aliquat® 336 (0.72 g, 1.78 mmol) in dry benzene (25 ml) was stirred at 80°C for 10 h.
Then the precipitate was filtered out, the solvent was distilled off from the filtrate, and the product was isolated
by distillation under vacuum.

N-Alkylation. A mixture of tetrahydroisoquinoline (0.49 g, 3.7 mmol), potassium carbonate (1.53 g,
11.1 mmol), potassium iodide (1.24 g, 7.5 mmol), 2-chloroethylmethyl ether (0.42 g, 4.4 mmol), and 18-crown-6
(0.049 mg, 0.2 mmol) in dry toluene (2.3 ml) was stirred at 100°C for 14 h. Then the precipitate was filtered out,
the solvent was distilled off from the filtrate, and the product was isolated as a results of chromatographic
separation of the reaction products on a column with eluent 52:48 ethyl acetate—hexane. Yield 0.28 g (40%).

N-(2-Methoxyethyl)-1,2,3,4-tetrahydroisoquinoline. Yield 3.25 g (48%); bp 126-128°C (3 mm Hg).
Mass spectrum, m/z (I, %): 191 [M]", 146 [M" — CH,OCHs]. "H NMR spectrum (90 MHz, CDCl3), §, ppm
(J, Hz): 2.77 (2H, t, J = 6, NCH,); 2.83 (4H, m, 3,4-CH,); 3.37 (3H, s, OCHj3); 3.47 (2H, t, J = 6, OCH;); 3.72
(2H, s, 1-CH,); 6.92-7.12 (4H, m, arom.). Found, %: C 75.10; H 9.07; N 7.52. C;,H7NO. Calculated, %:
C 75.35; H 8.96; N 7.32.

N-(2-Methoxyethyl)-1,2,3,4-tetrahydroquinoline. Yield 2.78 g (41%); bp 135-137°C (4 mm Hg).
Content of the major compound, 98.2%, according to HPLC data (Symmetry C18, 4.6 x 150 mm, system: 70%
acetonitrile + 30% [0.1% H;PO4 + H,O], pH 2.5). UV detector (A = 220 nm). Mass spectrum, m/z (I, %): 191
[M]", 146 [M" — CH,OCHj;]. "H NMR spectrum (90 MHz, CDCls), 8, ppm: 1.92 (2H, m, 3-CH,); 2.75 (2H, t,
4-CH,); 3.23-3.66 (9H, m, OCH; + OCH, + 2-CH, + NCH,); 6.47-7.31 (4H, m, arom.). Found, %: C 75.43;
H 9.04; N 7.25.C;,H;7sNO. Calculated, %: C 75.35; H 8.96; N 7.32.

REFERENCES

1. E. Lukevics, 1. Segal, A. Zablotskaya, and S. Germane, Khim. Geterotsikl. Soedin., 793 (1996).
2. E. Lukevics, S. Germane, 1. Segal, and A. Zablotskaya, Khim. Geterotsikl. Soedin., 270 (1997).
3. E. Lukevics, 1. Segal, A. Zablotskaya, and S. Germane, Molecules, 2, 180 (1997).

959



	Chemistry of Heterocyclic Compounds, Vol. 40, No. 7, 2004
	UNEXPECTED O-METHYLATION OF
	N-(2-HYDROXYETHYL)-1,2,3,4-TETRAHYDRO-
	QUINOLINE AND -1,2,3,4-TETRAHYDROISOQUINOLINE
	IN SILYLALKYLATION BY TRIMETHYLCHLORO-
	METHYLSILANE UNDER PHASE-
	TRANSFER CATALYSIS CONDITIONS
	A. E. Zablotskaya, I. D. Segal, and E. Lukevics




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


