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The pyranose ring of derivatives of 1,2:3,4-di-O-isopropylidene-a-D-galacto-
pyranose in solution exists in the twist form regardless of the 6-substituent, and the
geometry of the six-membered ring is not dependent on the polarity of the solvent or
on the temperature’. However, X-ray investigations of some 1,2:3,4-di-O-isopropy-
lidene-a-p-galactopyranose derivatives indicated that there was some conformatio-
nal mobility of the pyranose ring, which can exist in twist?, twist-boat>*, and
twist-skew-boat® hybrid forms. The differences in strain energies of these forms are
small (2-3 kcal.mole ™).

We now report an X-ray study of 7,8-dideoxy-1,2:3,4-di-O-isopropylidene-6-
O-methyl-p-glycero-a-D-galacto-oct-7-ynopyranose* (1).

Two symmetry-independent molecules 1A and 1B are shown in Fig. 1, in their
natural relationship viewed at optimal orientation. The refined positional parameters
for the non-hydrogen atoms of 1 together with their B, values are given in Table I'.
The bond lengths and valence angles were close to those observed in other di-O-iso-
propylidene-a-D-galactopyranose derivatives®™.

The conformational analysis of 1 (Table II), consisting of calculations of ring
torsion angles and of asymmetry® and puckering’ parameters, demonstrated that the
galactopyranose rings in 1 occur in the twist (°T;) conformation. There is, however,
a small difference in the °T, conformation of 1A and 1B, that in 1B being close to

* Recommended IUPAC name: 7,7,8,8-tetradehydro-7,8-dideoxy-1,2:3,4-di-O-isopropylidene-6-
?-methyl-n-glycero-a-D-gaIacto-octopyranose.

Lists of structure factors and other data have been deposited with, and can be obtained from,
Elsevier Science Publishers B.V., BBA Data Deposition, P.O. Box 1527, Amsterdam, The Nether-
lands. Reference should be made to No. BBA/DD/384/Carbohydr. Res., 173 (1988) 151-157.

0008-6215/88/$03.50 © 1988 Elsevier Science Publishers B.V.
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Fig. 1. Calculated projection of molecules of 1A and 1B with crystallographic labelling of atoms.

Orientation at optimal viewing.

the ideal, whereas for that in 1A there is some flattening as indicated by a low value
(- 5.8°) of the endocyclic torsion angle C-3-C-4. The twist forms of galactopyra-

nose rings have been described>®,

Qualitative differences were found for the conformations of dioxolane rings
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TABLE II

CONFORMATIONS OF THE GALACTOPYRANOSE RINGS

Torsional angles (degrees) 1a 1b

0-5-C-1-C-2-C-3 —-11.0(D) - 16.5(7)
C-1-C-2-C-3-C+4 33.5(7) 42.6(7)
C-2-C-3-C-4-C-5 - 5.8(7) - 14.3(7)
C-3-C-4-C-5-0-5 -~ 43.6(6) —39.5(6)
C-4-C-5-0-5-C-1 70.8(5) 70.5(5)
C-5-0-5-C-1-C-2 —40.9(6) —40.1(6)

Asymmetry parameters (degrees)

AC?3 4.2(6) 1.6(6)
Puckering parameters
Q (A) 0.611(7) 0.649(7)
& (degrees) 85.8(5) 87.6(5)
O (degrees) 103.9(5) 98.6(5)
a: (A)° 0.593(7) 0.641(7)
Conformation °T, °T,
“2g, = Q-sin O.

(Table III) in 1A and 1B. In 1A, the twist conformations *T; and *7, are close to
ideal, whereas in 1B they are nearly ideal envelope conformations E; and °E. Of
nine a-D-galactopyranose derivatives®, in only one compound (the second of two
symmetry-independent molecules®) did the O-isopropylidene rings have the same
type of twist conformation; in the others, they were E and T or hybrid £ + 7. In 1B,
both O-isopropylidene rings were E, an arrangement not observed hitherto.

The fact that, in an asymmetric unit of the crystal cell, two independent mole-
cules of different conformation are present (Z = 8) indicates that, in solution, there
will be several conformations with similar stabilities.

In 1A, the conformations of the six-membered and both five-membered rings
each has an approximate two-fold axis of symmetry. Such a system of conforma-
tional forms was proved? to be energetically most favourable; however, there is only
one reported example® where the all-7 system was found crystallographically in a
1,2:3,4-di-O-isopropylidene-a-p-galactopyranose derivative.

EXPERIMENTAL

7,8-Dideoxy-1,2:3,4-di-O-isopropylidene-6-O-methyl-p-glycero-a-p-galacto-
oct-7-ynopyranose (1). — A solution of 1,2:3,4-di-O-isopropylidene-p-glycero-a-n-
galacto-oct-7-ynopyranose® (660 mg, 2.3 mmol) in tetrahydrofuran (5 mL) was
added to a stirred suspension of sodium hydride (50% suspension in oil; 250 mg, 5
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mmol) in tetrahydrofuran (5 mL). After 30 min at room temperature, methyl iodide
(0.155 mL) was added and the mixture was stirred overnight at room temperature.
Excess of hydride was decomposed with water (10 mL), the product was extracted
with ether (3 x 30 mL), and the combined extracts were dried (MgSQO,) and concen-
trated. Column chromatography (light petroleum-ether, 4:1) of the oily residue
afforded 1 (610 mg, 2.05 mmol, 89%), m.p. 109.5-110.5° (from ether-hexane, 1:3),
[alp —116° (¢ 2.1, ethyl acetate). 'H-N.m.r. data; inter alia 6 5.60 (d, 1 H, Ji24.8
Hz, H-1), 3.48 (s, 3 H, OMe), 2.38 (d, 1 H, Js 6 2.0 Hz, H-8), 1.57, 1.45, and 1.33 (3
s, 3H, 3 H, 6 H, 2 CMe,).

Anal. Calc. for C;sH,,04: C, 60.4; H, 7.4. Found: C, 60.6; H, 7.55.

X-Ray structure. — A colourless prism crystal of 1 (0.28 x 0.25 x 0.20 mm)
was selected for X-ray diffraction measurements on a Siemens AED single-crystal
diffractometer. Graphite-monochromated CuKy, radiation was used. Lattice para-
meters were refined from 25 reflections. The diffraction data were collected using a
w/20 scan technique up to 20,.x = 150°. The stability of the crystal was controlled
on two reflections at 50 reflection intervals at room temperature.

Crystal data for 1. C;sHaxO4, M, = 298.33, orthorhombic, space group
P2,2,2,,Z = 8, a = 11.438(2), b = 26.848(4), ¢ = 10.435Q2) A, V = 3204.4(9)
A3, D, = 1.24 Mg.m 3, p(CuKy) = 0.76 cm ™.

A total of 3462 reflections were collected, of which 1654 unique reflections
were of I > 20 (J). The Lorentz and polarisation correction was applied to the data.
No absorption correction was applied.

The structure was solved by direct methods using the SHELX-86 program',
A total of 42 atoms were found in an E-map. The refinement of the atomic posi-
tional and thermal parameters (initiaily isotropic, then anisotropic) was performed
by the full-matrix, least-squares procedure (X-RAY-76 System, program
CRYLSQ!'") with the atomic scattering factors taken from International Tables for
X-Ray Crystallography'2. Hydrogen atoms bound to C atoms were generated from
assumed geometries. The final reliability factors were R = 0.040 and Rw = 0.040
(unit weights). The residual electron density of the AF map was 0.25 e.A 3.

ACKNOWLEDGMENTS

The investigations were supported by Project PR.II.10 of the Polish Ministry
of Science and Higher Education. The synthesis was financed by Project CPBP
01.13 of the Polish Academy of Sciences.

REFERENCES

1 S. Jarosz, J. W. KRasewski, A. Zamoiskl, H. Dubbeck, AND M. KAISER, Bull. Pol. Acad. Sci.
Chem., 33 (1985) 181-187.

2 J. W. KrAJEWSKL, P. GLuzINsKI, Z. URBANCZYK-LIPKOWSKA, A. ZAMOISKI, G. D. ANDREETTI,
AND G. BocgLLl, Carbohydr. Res., 148 (1986) 1-11.

3 J. W. KraJEWSK], P. GLUzINSKI, Z. URBANCZYK-LIPKOWSKA, A. ZAMOJSKI, AND P. LUGER,
Carbohydr. Res., 139 (1985) 55-63.



NOTE 157

4 J. W. KrAJEWSKI, P. GLUZINSKI, S. JAROSZ, J, BLEIDELIS, A. MIsHNYOV, AND A. KEMME, Bull.
Pol. Acad. Sci. Chem., 35 (1987) 91-102,
5 J. W. KRAJEWSKI, P. GLUZINSK], S. JAROSZ, A. ZAMOJSKI, J. BLEIDELIS, A. MISHNYOV, AND A.
KEeMME, Carbohydr. Res., 144 (1985) 183-195.
6 W, L. Duax, C. M. WEEkSs, AND D. C. RoHRER, Top. Stereochem., 9 (1976) 271-383.
7 D. CreMER AND J. A. PopPLE, J. Am. Chem. Soc., 97 (1975) 1354-1358.
8 B. AEBISCHER, J. H. BIER], R. PREWO, AND A. VASELLA, Helv. Chim. Acta, 65 (1982) 2258-
2272,
9 R. Hems, D. HorTON, AND M. NAKADATE, Carbohydr. Res., 25 (1972) 205-216.
10 G. M. SHELDRICK, IN G. M. SHELDRICK, C. KRUGER, AND R. GODDARD (Eds.), Crystallographic
Computing 3, Oxford University Press, 1985, pp. 175-189.
11 J. M. STEWART, F. A. KUNDELL, AND J. C. BALDWIN, The X-Ray-76 System, Computer Science
Center, University of Maryland, U.S.A.
12 International Tables for X-Ray Crystallography, Vol. IV, Kynoch Press, Birmingham, 1973.



