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Abstract
C22H22O7, orthorhombic, C2221 (no. 20), a = 8.891(2) Å,
b = 17.938(5) Å, c = 25.996(6) Å, V = 4146.0(18) Å3, Z = 8,
Rgt(F ) = 0.0461, wRref (F 2) = 0.1189, T = 296 K.

CCDC no.: 2248486

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of materials

The title compound was synthesized according to the pre-
vious reports [5–7]. 1,2-O-isopropylidene-α–D-ribose (1.9 g,
10.0 mmol) and triethylamine (6.9 mL, 50.0 mmol) were dis-
solved in anhydrous dichloromethane (30 mL). After it was
cooled to 0 °C, benzoyl chloride (3.5 mL, 30.0 mmol) was
added dropwise. After addition, the reaction mixture was
stirred at room temperature for 3 h until TLC showed the
reactionwas finished. Then, the reactionwas quenchedwith
ice water. Another dichloromethane (30 mL) was added and
the obtained reaction mixture was washed with 5 % aqueous
HCl (30mL× 2), water (30mL× 2), and brine (30mL× 2). After
dried over anhydrous Na2SO4 and filtration, the solvent was
evaporated under vacuum. The residuewas purified to afford
3,5–di-O-benzoyl-1,2-O-isopropylidene-α–D-ribose (3.9 g, 98%)
by column chromatography, which was further recrystal-
lized with ethanol. Crystals were acquired by slow evapo-
ration from the solution at 268–270 K.

2 Experimental details

Fixed Uiso at 1.2 times for all C(H) groups, all C(H,H) groups
and at 1.5 times for all C(H,H,H) groups; Ternary CH were
refined with riding coordinates: C4(H4A), C5(H5A), C6(H6A),
C7(H7A); Secondary CH2 were refined with riding

Table : Data collection and handling.

Crystal: Block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [, ], Diamond []
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coordinates: C15(H15A,H15B); Me were refined with riding
coordinates: C1(H1A,H1B,H1C), C2(H2A,H2B,H2C); Aromatic/
amide H were refined with riding coordinates: C10(H10A),
C11(H11A), C12(H12A), C13(H13A), C14(H14A), C18(H18A),
C19(H19A), C20(H20A), C21(H21A), C22(H22A).

3 Comment

Nucleosides, the basic building blocks of nucleic acids such
as RNA and DNA, play crucial roles in many biological
processes [8]. Modified nucleosides have demonstrated great
therapeutic promise for antiviral and anticancer chemo-
therapies [9, 10]. Among them, sugar-modified nucleosides
are a type of modified nucleoside with alterations to the
ribose component at the 2′, 3′, or 5′ positions, affecting the
conformation, stability, and reactivity of the nucleoside [11].
For instance, 2′-deoxy-2-fluoro-β–D-arabinoadenine (Flu-
darabine) is an FDA approved drug for the treatment of
chronic lymphocytic leukemia (CLL) [12]. During our
ongoing work to synthesize novel nucleoside analogues,
3,5-di-O-benzoyl-1,2-O-isopropylidene-α–D-ribose has been
identified as a highly desirable key intermediate [13, 14].
Using this intermediate, we can synthesize a series of novel
nucleosides and test them for antiviral activity. Recently, our
group has developed an improved synthetic approach using
tetra-O-acetyl-β–D-ribose as the starting material in three
steps, with an overall yield of 86 %. The crystal structure of
this intermediate has not been reported previously, which is
crucial for analysing its conformation.

The title structure (see Figure) consists of a furanosy
D-ribose with four OH groups protected by two benzoyl
groups at O4 and O6 and a bridged isopropylidene at O1 and
O2, where a large dihedral angle (116.1°) between O3–C7–C4–
C5 and O1–C7–C4–O2 was observed. The orientation be-
tween C6–C15 bond and C7–O1 bond is a trans-form (that is,
α-configuration). Summarily, the bond lengths and angles
are in the expected ranges.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA −. . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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