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We found that reaction of �-pyranosylaminobenze-
nes with diphenylphosphinous acid in the presence of
weak bases leads to formation of tertiary phosphine
oxides containing aniline and �-furyl fragments in
their structures.
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The synthesis of compound IV was performed at
20�25�C, and compound V was synthesized at 50�
55�C. The structures of the obtained compounds were
proved by 1H, 13C and, 31P NMR spectroscopy and
X-ray diffraction.

Thus, we suggested a new original synthetic ap-
proach to representatives of the class of tertiary
�-aminofurfurylphosphine oxides. Taking into account

the data in [1] we expect that these compounds will
present interest as receptors of �-hydroxy acids.

The reaction of glycosylamines with compound III
probably combines two processes: Kabachnik�Fields
phosphorylation [2, 3] and aromatization of the initial-
ly formed phosphine oxides containing polyol frag-
ments. This assumption is confirmed by the results of
the reaction of compound III with partially protected
glycosylamines VI and VII.
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Tertiary phospine oxides IV and V (general
procedure). N-Phenylglycoside I or II, 5 mmol, was
dissolved in 5 ml of DMF and then 1 ml of pyridine
and 5 mmol of compound III were added. The mix-
ture was stirred for 5�6 h at 20�25�C (with I) or 50�
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55�C (with II). The solvents were evaporated, and the
residue was washed with benzene and subjected to
chromatography on silica gel in ethanol�acetone (4 : 1).

N-[(Diphenylphosphinoyl)(2-furyl)methyl]ani-
line (IV). Yield 50%, mp 238�240�C (sublimes at
240�C), Rf 0.75. 1H NMR spectrum (DMSO, �, ppm):
5.85�6.02 m (2H, NCHP, NH); furan fragment:
6.21 m (H, H4, 3JHH 3.3 Hz); 6.30 m (H, H3, 4JH,NCHP

2.7 Hz); 7.35 m (H, H5); aniline fragment: 6.57 d.d
(H, H4); 6.89 d (2H, H2, H6, 3JHH 7.6 Hz); 7.02 d.d
(2H, H3, H5, 3JHH 8.5 Hz); diphenylphosphinoyl
fragment: 7.43�7.52 m (6H, 2H3, 2H4, 2H5); 7.75�
7.98 m (4H, 2H2, 3JHH 9.9 Hz, 3JHP 59.3 Hz, 2H6,
3JHH 10.4 Hz, 3JHP 58.7 Hz). 13C NMR spectrum
(DMSO, �C, ppm): 50.3 d (NCHP, 1JCP 81.6 Hz);
furan fragment: 109.5 d (C3, 3JCP 5.0 Hz); 110.4 (C4);
142.4 (C5); 149.9 (C2); aniline fragment: 113.9 (C2,
C6); 117.5 (C4); 128.6 (C3, C5); 147.1 d (C1, 3JCP
10.9 Hz); diphenylphosphinoyl fragment: 128.1�
128.4 m (2C3, 2C5); 130.3�133.2 m (2C1, 2C4, 2C2,
2C6). 31P NMR spectrum (DMSO): �P 29.1 ppm.

{5-[(Diphenylphosphinoyl)(phenylamino)me-
thyl]-2-furyl}methanol (V). Yield 38%, mp 197�
198�C, Rf 0.70. 1H NMR spectrum (DMSO-d6, �,
ppm): 5.97�6.04 m (3H, NCHP, NH, H4 furan); furan
fragment: 4.11 m (2H, CH2); 5.07 t [1H, OH,
3J(H,CH2) 6.0 Hz]; 6.28 m (1H, H3); aniline fragment:
6.57 d.d (1H, H4, 3JHH 6.4 Hz); 6.93 d (2H, H2, H6,
3JHH 7.6 Hz); 7.02 d.d (2H, H3, H5, 3JHH 7.2 Hz); di-
phenylphosphinoyl fragment: 7.43�7.50 m (6H, 2H3,
2H4, 2H5); 7.77�8.01 m (4H, 2H2, 2H6). 13C NMR
spectrum (DMSO, �C, ppm): 50.2 d (NCHP, 1JCP
82.2 Hz); furan fragment: 55.3 (CH2); 107.3 (C3);
109.9 d (C4, 4JCP 5.0 Hz); 148.7 (C5); 154.6 (C2);
aniline fragment: 113.7 (C2, C6); 117.2 (C4); 128.6
(C3, C5); 146.8 d (C1, 3JCP 11.3 Hz); diphenylphos-
phinoyl fragment: 127.8�128.5 m (2C3, 2C5); 130.6�
132.4 m (2C1, 2C4, 2C2, 2C6). 31P NMR spectrum
(DMSO-d6): �P 29.2 ppm.

Tertiary phosphine oxides VIII and IX (general
procedure). N-glycoside VI or VII, 5 mmol, was dis-
solved in a mixture of 5 ml of chloroform and 1 ml
of pyridine, 5 mmol of compound III was added, and
the mixture was stirred for 24 h at 80�85�C. The sol-
vents were evaporated, and the syrup-like residue was
subjected to chromatography on silica gel in benzene�
acetonitrile�hexane (4 : 2 : 1).

1,2;4,5-Di-O-isopropylidene-6-(diphenylphos-
phinoyl)-6-(phenylamino)hexane-1,2(R),3(R),4(S),
5(S)-pentaol (VIII). Yield 70%. Product VIII (as a
mixture of two isomers) is a yellow syrup. Rf 0.46.

13C NMR spectrum of VIIIa (DMSO, �C, ppm): iso-
propylidene fragment: 25.3�27.3 (H3CCCH3);
108.5 (O4C(CH3)2O

5); 108.6 (O1C(CH3)2O
2); hexane

fragment: 50.6 d (C6, 1JCP 81.7 Hz); 66.9 (C1); 68.9
(C3); 75.2 (C4); 75.9 (C2); 77.3 d (C5, 2JCP 11.6 Hz);
aniline fragment: 112.9 (C2, C6); 117.1 (C4); 128.9
(C3, C5); 147.6 d (C1, 3JCP 5.5 Hz); diphenylphos-
phinoyl fragment: 127.6�128.2 m (2C3, 2C5); 130.6�
133.7 m (2C1, 2C4, 2C2, 2C6). 13C NMR spectrum of
VIIIb (DMSO-d6, �, ppm): isopropylidene fragment:
25.3�27.3 (H3CCCH3); 108.2 (O4C(CH3)2O

5); 108.8
(O1C(CH3)2O

2); hexane fragment: 54.7 d (C6, 1JCP

77.8 Hz); 66.4 (C1); 69.6 (C3); 74.9 d (C4, 3JCP

5.4 Hz); 76.0 (C2); 80.2 d (C5, 2JCP 8.6 Hz); aniline
fragment: 112.8 (C2, C6); 116.5 (C4); 128.6 (C3, C5);
147.3 d (C1, 3JCP 3.5 Hz); diphenylphosphinoyl frag-
ment: 127.6�128.2 m (2C3, 2C5); 130.6�133.7 m
(2C1, 2C4, 2C2, 2C6). 31P NMR spectrum (DMSO-d6,
�P, ppm): 29.5 (31.3%, VIIIa); 31.0 (68.7%, VIIIb).

1,2;4,5-Di-O-cyclohexylidene-6-(diphenylphos-
phinoyl)-6-(phenylamino)hexane-1,2(R),3(R),4(S),
5(S)-pentaol (IX). Yield 75%, light yellow syrup,
slowly crystallizes on standing. Rf 0.58. 13C NMR
spectrum of isomer IXa (DMSO, �C, ppm): cyclo-
hexylidene fragment: 21.2�24.4, 34.2�36.1 (H2C);
108.4 (O4C(CH2)2O

5); 108.7 (O1C(CH2)2O
2); hexane

fragment: 50.7 d (C6, 1JCP 83.4 Hz); 66.1 (C1); 68.9
(C3); 74.4 (C4); 75.3 (C2); 76.6 d (C5, 2JCP 11.5 Hz);
aniline fragment: 112.6 (C2, C6); 117.1 (C4); 127.5
(C3, C5); 146.9 d (C1, 3JCP 6.0 Hz); diphenylphos-
phinoyl fragment: 127.5�128.7 m (2C3, 2C5); 130.4�
133.5 m (2C1, 2C4, 2C2, 2C6). 13C NMR spectrum of
isomer IXb (DMSO-d6, �, ppm): cyclohexylidene
fragment: 21.2�24.4, 34.2�36.1 (H2C); 108.3 (O4C �

(CH2)2O
5); 108.6 (O1C(CH2)2O

2); hexane fragment:
54.2 d (C6, 1JCP 77.6 Hz); 65.7 (C1); 69.0 (C3); 73.4 d
(C4, 3JCP 3.4 Hz); 78.9 (C2); 79.8 d (C5, 2JCP 9.6 Hz);
aniline fragment: 112.2 (C2, C6); 116.0 (C4); 128.2
(C3, C5); 146.7 d (C1, 3JCP 3.1 Hz); diphenylphos-
phinoyl fragment: 127.5�128.7 m (2C3, 2C5); 130.4�
133.5 m (2C1, 2C4, 2C2, 2C6). 31P NMR spectrum
(DMSO-d6, �P, ppm): 28.4 (40.65%, isomer IXa);
30.9 (59.35%, isomer IXb).
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