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With the goal of synthesizing first representatives
of a new heterocyclic system, perhydro[1,3,2]dioxa-
borinino[5,4-c]pyridines |11, we effected condensation
of 1,3-diol Il with tolylboronic acids. Initial diol 1
was prepared by reduction of 3-benzoyl-4-hydroxy-1-
methyl-4-phenylpiperidine (1) [1] with sodium tetra-
hydridoborate. The condensation of diol 11 with tolyl-
boronic acids was carried out by heating the reactants
in boiling toluene (reaction time 3-5 h) with simulta-
neous removal of the liberated water as azeotropic
mixture with toluene. When the reaction was complete
(according to the TLC data), the solvent was distilled
off, and products Illa-Il11c were isolated by column
chromatography as yellowish crystalline substances in
76-95% vyield.
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11, Ar = 4-MeCgH, (@), 3-MeCgH, (b), 2-MeCgH, (0).

According to the X-ray diffraction data for hydroxy
ketone | [2] and H NMR data for diol II, the
4-phenyl and 3-benzoyl substituents occupy equatorial
positions; therefore, the two heterorings in |11 should

be fused cis at the 4-ax/3-eq positions of the piperi-
dine ring. This assumption is confirmed by the H
NMR spectra of bicyclic compounds Il1a-I11c, where
the 4-H signal appears as a broadened singlet with
a Jy, vaue of 15.6 to 16.2 Hz and the 4a-H signal
is atriplet with J 11.6 and 11.3 Hz. These values of
the coupling constants indicate that the dioxaborinane
ring has a sofa conformation [3] and that the piperi-
dine fragment is likely to adopt a distorted chair
conformation due to 1-3 steric interactions involving
the phenyl group at the bridgehead carbon atom (C%9).

Synthesis of various derivatives of heterocyclic
system |l can attract interest from the viewpoint
of search for potential mesomorphogenic [3] and bio-
logically active substances, e.g., those capable of
selectively accumulating in tumor cells and hence
being useful for boron neutron-capture therapy [4].

4-Hydroxy-3-(a-hydroxybenzyl)-1-methyl-4-
phenylpiperidine (I1). Yield 90%. mp 195-197°C
(compound 11 was previousy synthesized [1] in 30%
yield by hydrogenation over PtO, and was charac-
terized as the corresponding hydrochloride). *H NMR
spectrum, 8, ppm: 1.62 m (3H, 5-H, OH), 2.05 t.t
(1H, 5-H, J =115, 4.0 Hz), 2.30 s (3H, Me), 2.39 d.d
(1H, 2-H, J = 12.6, 3.5 Hz), 244 t.t (1H, 3-H,, J =
11.4, 2.6 Hz), 2.63-2.76 m (3H, 2-H, 6-H), 3.09 br.s
(1H, OCH), 4.72 d (1H, OH, J = 4.7 Hz), 7.00-
7.40 m (10H, H,oy)- Mass spectrum, m/z (1,4, %):
297 (18) M*, 190 (10) [M — PhCHOH]* (Fy), 172
(100) [F, — H,0O]", 105 (35) [PhCO]", 77 (54) [Ph]".

6-Methyl-4,8a-diphenyl-2-(4-tolyl)perhydro-
[1,3,2]dioxaborinino[5,4-c]pyridine (I11a). Yield
95%, yellowish crystals with mp 104-106°C, R; 0.53
(acetone). 'H NMR spectrum, 8, ppm: 1.92 br.m
(1H, 8-H), 2.09 br.m (1H, 8-H), 2.40 s (3H, NMe),
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243 br.m (1H, 5-H), 245 s (3H, CMe), 2.57 br.t
(1H, 4aH, J = 11.6, 11.3 Hz), 2.72 br.m (1H, 5-H),
3.10 br.m (2H, 7-H), 5.07 br.s (1H, 4-H, J;), =
15.6 Hz), 6.85-7.06 m (10H, H,.y), 7.31 br.d and
8.00 br.d (2H each, H,,n AABB’ system, J =
7.5 Hz). Mass spectrum, Mz (l,y, %): 397 (46) M™,
396 (32), 326 (18), 325 (23), 265 (27), 174 (38), 172
(38) 159 (26), 105 (31), 91 (23), 77 (30), 70 (57), 57
(71), 44 (100), 43 (69), 42 (70). Found, %: C 78.30;
H 7.23; N 3.41. C,H,gBNO,. Calculated, %:
C 7859; H 7.05; N 3.53.
6-Methyl-4,8a-diphenyl-2-(3-tolyl)perhydro-
[1,3,2]dioxaborinino[5,4-c]pyridine (I11b). Yield
90%, mp 52-54°C, R, 0.46 (acetone). *H NMR spec-
trum, 6, ppm: 1.92 br.m (1H, 8-H), 2.14 br.m (1H,
8-H), 2.44 br.s (6H, Me), 2.53 m (1H, 5-H), 2.59 br.t
(1H, 4aH, J = 11.6, 11.2 Hz), 2.80 br.m (1H, 5-H),
3.16 br.m (2H, 7-H), 5.07 br.s (1H, 4-H, J;), =
16.2 Hz), 6.70-7.42 m (12H, H, ), 7.91 m (2H,
2-Hzom and 6-Hyoy). Mass spectrum, m/z (1,4, %):
397 (55) M*, 396 (16), 326 (15), 325 (19), 265 (22),
174 (33), 172 (42), 159 (21), 105 (48), 91 (40), 77
(44), 70 (51), 57 (77), 44 (100), 43 (83), 42 (95).
Found, %: N 3.32. C,sH,gBNO,. Calculated, %:
N 3.53.
6-Methyl-4,8a-diphenyl-2-(2-tolyl)perhydro-
[1,3,2]dioxaborinino[5,4-c]pyridine (I11c). Yield
76%, mp 50-52°C, R, 0.4 (acetone). 'H NMR spec-
trum, 6, ppm: 1.92 br.m (1H, 8-H), 2.12 br.m (1H,
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8-H), 244 s (3H, NMe), 250 br.t (1H, 5H, J =
11.2 Hz), 2.60 br.t (1H, 4a-H, J = 11.6, 11.3 H2),
2.71 s (3H, CMe), 2.73 br.m (1H, 5-H), 3.16 br.m
(2H, 7-H), 5.08 br.s (1H, 4-H, J;;, = 16.2 Hz), 6.85-
745 m (13H, Hgon), 812 d (1H, 6-H om J =
7.1 Hz). Mass spectrum, Mz (l,y4, %): 397 (32) M™,
396 (18), 326 (11), 325 (13), 265 (11), 174 (29), 172
(33), 159 (21), 105 (38), 91 (38), 77 (33), 70 (49), 57
(65), 44 (100), 43 (62), 42 (72). Found, %: N 3.47.
C,6H,sBNO,. Calculated, %: N 3.53.

The 'H NMR spectra were recorded on a Bruker
WM-400 spectrometer (400 MHz) from solutions in
CDCl; using TMS as interna reference. The mass
spectra were obtained on an MKh-1321 instrument.
Silufol UV-254 plates were used for TLC analysis,
the chromatograms were developed with iodine vapor.

REFERENCES

1. Plati, JT. and Wenner, W., J. Org. Chem.,, 1949,
vol. 14, no. 4, p. 543.

2. Kuleshova, L.N. and Khrustalev, V.N., Kristallo-
grafiya, 2000, vol. 45, no. 3, p. 487.

3. Kuznetsov, V.V., Kalyuskii, A.R., and Gren’, A.l.,
Russ. J. Org. Chem., 1995, vol. 31, no. 3, p. 400.

4. Koryakin, SN., Yadrovskaya, V.A., Savina, E.P., and
Ul'yanenko, S.E., Khim.-Farm. Zh., 2002, vol. 36,
no. 5 p. 6.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 39 No. 9 2003




<<
  /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 1.2
  /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
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /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 300
  /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 1200
  /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 ()
  /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


