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R factor = 0.040; wR factor = 0.096; data-to-parameter ratio = 13.6.

The title compound, C19H30O9, was prepared by substitution

at the C6 position in 1,2;3,4-di-O-isopropylidene-6-O-

trifluoromethanesulfonyl-d-galactose using sodium ethoxy-

malonate in dimethylformamide. The conformation is skew-

boat 0S2, slightly distorted towards boat B2,5. The inflexible

pyranose structure makes the title compound a suitable

intermediate for further synthetic work by keeping stereo-

genic carbon atoms safe from inversion. Several short

intramolecular C—H� � � O contacts may stabilize the confor-

mation of the molecule. Intermolecular C—H� � �O inter-

actions also occur.

Related literature

For syntheses of this and similar compounds, see: Bouhlal et al.

(2001); Doboszewski et al. (1987); Honeyman & Stening

(1958); Sugihara et al. (1963); Tipson (1953); Cipolla et al.

(1996). For the structures of diisopropylidene-galactopyranose

and related compounds, see: Krajewski et al. (1990, 1994);

Coutrot et al. (2001); Weaver et al. (2004, 2006); Boeyens et al.

(1978); Berces et al. (2001). For conformations of small rings,

see: Schwarz (1973); Cremer & Pople (1975); Boeyens (1978);

Hill & Reilly (2007); Köll et al. (1994). For analysis of absolute

structure, see: Flack (1983); Hooft et al. (2008).

Experimental

Crystal data

C19H30O9

Mr = 402.43
Orthorhombic, P212121

a = 8.3287 (4) Å
b = 10.8895 (4) Å
c = 23.7706 (16) Å

V = 2155.9 (2) Å3

Z = 4
Cu K� radiation
� = 0.83 mm�1

T = 292 K
0.38 � 0.26 � 0.21 mm

Data collection

Rigaku R-AXIS RAPID II imaging
plate diffractometer

Absorption correction: multi-scan
(ABSCOR; Higashi,1995)
Tmin = 0.822, Tmax = 0.840

9353 measured reflections
3745 independent reflections
2824 reflections with I > 2�(I)
Rint = 0.075

Refinement

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.096
S = 1.02
3745 reflections
275 parameters
H atoms treated by a mixture of

independent and constrained
refinement

��max = 0.19 e Å�3

��min = �0.15 e Å�3

Absolute structure: Flack (1983),
1607 Friedel pairs

Flack parameter: 0.06 (18)

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C1—H1A� � �O9i 0.98 2.43 3.381 (3) 163
C5—H5A� � �O7 1.01 2.59 3.185 (3) 117
C8—H8B� � �O7i 1.03 2.56 3.577 (3) 169
C12—H12A� � �O5 1.02 2.42 2.811 (3) 102
C13—H13A� � �O1 0.96 2.43 2.814 (3) 103
C16—H16B� � �O1ii 0.99 2.51 3.422 (3) 153

Symmetry codes: (i) x � 1; y; z; (ii) �x þ 1; y þ 1
2;�z þ 1

2.

Data collection: CrystalClear-SM Expert (Rigaku, 2009); cell

refinement: HKL-2000 (Otwinowski & Minor, 1997); data reduction:

CrystalClear-SM Expert; program(s) used to solve structure:

SHELXS97 (Sheldrick, 2008); program(s) used to refine structure:

SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for

Windows (Farrugia, 1997); software used to prepare material for

publication: PLATON (Spek, 2009).

This study was supported by the NSF (grant CHE-0922366
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: ZL2327).
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