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Abstract

The X-ray di�raction and high resolution 1H- and 13C NMR spectral data are reported for the
title compound. # 1998 Elsevier Science Ltd. All rights reserved
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Glycuronic acid lactones are of interest as syn-
thons [1,2]. The synthesis of methyl �-d-glucofur-
anosidurono-6,3-lactone was carried out by Osman
[1] and Philips [2], but the structure of the product
was based only on its physical properties. For our
studies of O-glycoside isomerization, we needed
full characterization of this lactone. In order to
con®rm its structure, high resolution 1H and 13C
NMR spectroscopy and X-ray di�raction analysis
were carried out.
The high resolution 1H NMR spectrum

(500MHz, CD3OD) showed signals at � (ppm) 4.95
(s, 1H, H-1), 4.94 (dd, 1H, J4,5 5.49Hz, H-4),

4.83 (d, 1H, J3,4 4.88Hz, H-3), 4.52 (d, 1H,
J4,5 5.49Hz, H-5), 4.20 (s, 1H, H-2). The 13C
NMR spectrum (125MHz, CD3OD) had signals
at � (ppm) 175.674 C-6, 110.590 C-1, 83.245
C-3, 77.593 C-2, 77.048 C-4, 69.055 C-5, 54.246
C-7 (OCH3). In the crystal lattice,1 the ®ve-mem-
bered ring adopts a twist conformation 1T2 (puck-
ering parameters [3] q=0.355, �=ÿ125.1�). The
summary of crystallographic data, data collec-
tion and structure-re®nement parameters are pre-
sented in Table 1. Torsion angles from X-ray
analysis are tabulated in Table 2. The non-
hydrogen atom coordinates and equivalent
temperature factors are presented in Table 3 and
Fig. 1.

The values of bond lengths and angles deter-
mined in this work for the title compound agree
with the standard ones [4]. Each molecule forms
two intermolecular hydrogen bonds (H-2A to O-1
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in the position 1-X, 0.5-Y, 0.5-Z provide H� � �O
distance 1.937(0.035) H-2A-01 and O-H� � �O angle
140.18(2.42) O-2-H-2A-O-2.

Table 1
Crystal data and summary of intensity and structure
re®nement

Compound DPAMA

Colour/shape Colourless prisms
Empirical formula C7H10O6

Formula weight 180.15
F(000) 400
Space group P212121

Cell constants: a, AÊ 7.086(2)
b, AÊ 7.462(2)
c, AÊ 15.019(3)
�, � 90
�, � 90

, � 90

Cell volume, AÊ 3 794.1(1)
Formula units/unit cell 4
�calc, mmÿ1 0.14
Densitycalc, g/cm

3 1.590
Crystal size, mm 0.3�0.4�0.6
Di�ractometer Kuma KM4
Radiation MoK�
Scan mode �/2�
Scan width 1.4+tg �
Standard re¯ections 222, 333, 224
Decay of standards �2.04%
Re¯ections collected 1381
Independent re¯ections 1360
Re¯ections observed 1237
(F>2�(I))
2� range,� 1.8ÿ60

Ranges of h 0!9
k 0!10
l 0!21

No. of parameters varied 157
Function minimized �!�F2

o ÿ F2
o�2

!ÿ1 � �2�F2
o� � �axP�2 � bxP

where
P � �Max�F2

o; 0� � 2F2
o�=3

a 0.0858
b 0.0000

Goodness of ®t 1.107
R1 0.0367
!R2 0.1119
��max; e/AÊ 3 0.33
��min; e/AÊ 3 ÿ0.19

Table 2
Torsion angles obtained from X-ray di�raction analysis

No. Dihedral angle [�]

1 C-7±O-1±C-1±O-4 ÿ72.3
2 C-7±O-1±C-1±C-2 172.4

3 C-4±O-4±C-1±O-1 ÿ85.4
4 C-4±O-4±C-1±C-2 32.1

5 O-1±C-1±C-2±O-2 ÿ163.4
6 O-4±C-1±C-2±O-2 76.1

7 O-1±C-1±C-2±C-3 83.0

8 O-4±C-1±C-2±C-3 ÿ37.4
9 C-6±O-3±C-3±C-4 3.9

10 O-2±C-2±C-3±O-3 160.4

11 C-1±C-2±C-3±O-3 ÿ84.3
12 O-2±C-2±C-3±C-4 ÿ86.4
13 C-1±C-2±C-3±C-4 28.9

14 C-1±O-4-C-4±C-5 100.0

15 C-1±O-4-C-4±C-3 ÿ13.0
16 O-3±C-3-C-4±O-4 103.2

17 C-2±C-3±C-4±O-4 ÿ11.2
18 O-3±C-3±C-4-C-5 ÿ16.2
19 C-2±C-3±C-4±C-5 ÿ130.6
20 O-4±C-4±C-5±O-5 27.8

21 C-3±C-4±C-5±O-5 142.5

22 O-4±C-4±C-5±C-6 ÿ93.2
23 C-3±C-4±C-5±C-6 21.5

24 C-3±O-3±C-6±O-3 ÿ170.5
25 C-3±O-3±C-6±C-5 10.6

26 O-5±C-5±C-6±O-6 35.5

27 C-4±C-5±C-6±O-6 160.7

28 O-5±C-5±C-6±O-3 ÿ145.8
29 C-4±C-5±C-6±O-3 ÿ20.5

Table 3
Non-hydrogen fractional atomic coordinates and equivalent
temperature factors with esd's in parentheses

Atom x/a y/b z/c Ueq

O-1 0.2478(2) 0.0938(2) 0.22181(10) 0.0337(3)

O-2 0.6580(2) 0.3386(2) 0.14735(10) 0.0334(3)

O-3 0.5172(2) ÿ0.1272(2) 0.12924(9) 0.0309(3)

O-4 0.2897(2) 0.2326(2) 0.08222(10) 0.0335(3)

O-5 0.1007(2) ÿ0.0609(2) 0.00950(12) 0.0431(4)

O-6 0.2791(2) ÿ0.3235(2) 0.11850(11) 0.0388(4)

C-1 0.3426(3) 0.2286(2) 0.17340(12) 0.0257(3)

C-2 0.5526(2) 0.1842(2) 0.17234(11) 0.0245(3)

C-3 0.5641(3) 0.0505(2) 0.09523(12) 0.0269(3)

C-4 0.4016(3) 0.1064(2) 0.03326(11) 0.0281(4)

C-5 0.2980(3) ÿ0.0704(3) 0.01488(12) 0.0302(4)

C-6 0.3555(3) ÿ0.1904(2) 0.09202(12) 0.0279(4)

C-7 0.0541(4) 0.1326(4) 0.2370(4) 0.0765(13)

esds-estimated standard deviations.
ÿ0.19

432 J. Madaj et al./Carbohydrate Research 308 (1998) 431±433



Acknowledgement

This work was partially supported by the Polish
Research Council (KBN) under grant BW-8000-5-
0233-6.

References

[1] E.M. Osman, K.C. Hobbs, and W.E. Walston, J.
Am. Chem. Soc., 73 (1951) 2726±2729.

[2] D.D. Philips, J. Am. Chem. Soc., 76 (1954) 3598±
3599.

[3] D. Cremer and J.A. Pople, J. Am. Chem. Soc., 97
(1975) 1354±1358.

[4] F.H. Allen, O. Kennard, D.G. Watson, L.
Brammer, A.G. Orpen, and R. Taylor, J. Chem.
Soc., Perkin Trans. 2 (1987) S1±S19.

Fig. 1. The X-ray structure of methyl �-d-glucofuranosidur-
ono-6,3-lactone.
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