
2 6 4  D R E I  I S O M E R E N  C29H4206  

C3---C4----C5 
C4---C5---C 10 
O3--C9--C 11 
O3---C9--428 

Verbindung (5) 
Kristalldaten 

C29H4206 
Mr = 486,63 
Or thorhombisch  
P212121 
a = 10,701 (1 )~ ,  
b = 12,771 (2) 
c = 18,751 (2) A, 
V = 2562,4 (5) ,~3 
Z = 4  
Dx = 1,261 Mg m -3 
Dm nicht  gemessen  

104,1 (2) 
104,9 (2) 
108,1 (2) 
107,29 (15) 

C12---C11--C9 !18,4 (2) 
CI 3-----C12--C 11 124,4 (2) 
C 12--C13---C 14 123,0 (2) 

Cu K a  Strahlung 
A = 1,54178 ,~, 
Gi t terparameter  aus 35 

Reflexen 
0 = 15 ,0-30 ,0  ° 
# = 0,696 m m -  
T = 293 (2) K 
Nadel  
0,50 × 0,20 × 0,15 m m  
Farblos 

Das H(O3) -Atom wurde  in (3)-(5)  aus Differenz-Fourier-  
Synthese  ermittelt  und isotrop verfeinert .  Die Posi t ionen 
der  iibrigen Wassers toffa tome wurden  geometr i sch  berechnet;  
U(H) = 1,1Uaq(C). 

Ftir alle Strukturen,  Da tensammlung :  Kuma KM-4 User's 
Guide (Kuma,  1991); Zel lverfeinerung:  Kuma KM-4 User's 
Guide; Datenredukt ion:  Kuma KM-4 User's Guide; LiSsung 
der  Struktur: SHELXS86 (Sheldrick,  1985); Verfeinerung der 
Struktur: SHELXL93 (Sheldrick,  1993); Molekiilgrafik: OR- 
TEPII (Johnson,  1976); P r o g r a m m  fiir die Herrstel lung von 
Ver6ffent l ichungsmater ia len:  SHELXL93. 

Die Listen der Strukturfaktoren, anisotropen Verschiebungsparameter, 
Atomkoordinaten, und vollst~indigen geometrischen Daten sind bei der 
IUCr (Aktenzeichen: CF1142) hinterlegt. Kopien sind erh~iltlich durch: 
The Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 

Datensammlung 

K u m a  Diffract ion KM-4 
Dif f raktometer  

w/20 Abtas tung 
Absorpt ionskorrektur :  

keine 
5129 gemessene  Reflexe 
4527 unabhangige  Reflexe 
3984 Reflexe mit  

I > 2o'(/) 

Rint = 0,0183 
0max = 70,11 ° 
h = - 1 3  ~ 13 
k = - 15 ~ 15 
l = - 2 2  --~ 22 
2 Kontrollreflexe 

alle 100 Reflexen 
Intensit~itsschwankung: 

2,0% 

Verfeinerung 

Veffeinerung auf  F 2 
R(F)  = 0,0411 
wR(F 2) = 0,1222 
S = 1,086 
4527 Reflexe 
321 Parameter  
H-Atomparamete r  nicht  

verfeinert ,  attSer H(O3) 
w = l/[o.2(F 2) + (0,0780P) 2 

+ 0,4294P] wobei  P = 
(F~ + 2F2)/3  

(A/o.)max < 0.001 

Apmax = 0,220 e ,~-3 
Apmin = - 0 , 2 8 3  e A -3 
Extinkt ionskorrektur :  

SHELXL93 
Extinktionskoeffizient :  

0 ,0009 (2) 
A tomformfak to ren  aus 

International Tables for 
Crystallography (Vol. C) 

Absolute-Konfigurat ion:  
Flack (1983) 

Hack-Pa ramete r  = - 0 , 1  (2) 

T a b e l l e  3. Ausgewtihlte Geometrische Parameter  (fi, o) 

f i ir  (5) 
O1--C3 1,192 (3) C3--C4 1,521 (4) 
O2--C3 1,351 (3) C4----C5 1,552 (3) 
O2--C10 1,468 (3) C5---C10 1,555 (3) 
O3----C9 !,432 (2) C11--C12 1,460 (3) 
(M------Cll 1,218 (2) C12--C13 1,335 (3) 

C3---O2--C10 109,9 (2) O3---C9---C10 105,5 (2) 
O2--C3----C4 112,0 (2) O2---C10--C5 102,9 (2) 
C3---C4----C5 101,4 (2) C12----C11--C9 116,4 (2) 
C4----C5---C10 103,1 (2) C13---C12--C11 125,5 (2) 
O3--C9--Cll 101,9 (2) C12---C13--C14 121,6 (2) 
O3---C9--C8 111,7 (2) 

T a b e l l e  4. Wasserstoff-Bindung Geometrie (ft, o) 

Verbindung D--H- • -A D--H H. • .A D. • .A D--H- • .A 
(3) O3--HO3...04 0.98 (4) 2.09 (4) 2.638 (3) 113 (3) 
(4) O3--HO3...04 1.01 (5) 1.90 (4) 2.610 (2) 125 (3) 
(5) O3--HO3..-O5 i 0.80 (3) 2.23 (3) 2.982 (3) 156 (3) 

Symmetriebezeichnung: (i) - x ,  y - ½, ½ - z. 

© 1997 International Union of Crystallography 
Printed in Great Britain - all rights reserved 
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Abstract 
T h e  s t r u c t u r e  o f  the  t i t le  c o m p o u n d ,  C 7 H I 4 0 5 ,  s h o w s  n o  
d e v i a t i o n s  f r o m  the  g e o m e t r i c a l  p a r a m e t e r s  o f  p y r a n -  

o s e  c a r b o h y d r a t e s .  C r y s t a l  p a c k i n g  c o n t a i n s  a d e n s e  
n e t w o r k  o f  h y d r o g e n  b o n d s  l i n k i n g  m o l e c u l e s  in  a t h r e e -  
d i m e n s i o n a l  n e t w o r k .  
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C o m m e n t  

The title compound,  (I), is the first representative of  
simple deoxypyranosides whose crystal structure has 
been reported. Among  the derivatives of  3-deoxyhexo- 

H--.. o 
O H I 

H 
(I) 

pyranoses only two compounds could be found in 
the Cambridge Structural Database (Allen & Kennard, 
1993), namely methyl  3,6-dideoxy-fl-D-ribohexopyran- 
oside monohydra te  (Birnbaum & Bundle, 1979) and 
methyl  3,6-dideoxy-~-o-arabino-hexopyranoside (Birn- 
baum & Bundle, 1985). Bond lengths and angles show 

c 

Fig. 1. Displacement ellipsoid plot for (I). Ellipsoids represent 50% 
probability and H atoms are represented by spheres of arbitrary 
radii. 

Fig. 2. A view of the crystal packing in which hydrogen bonds, 
represented by dashed lines, link molecules into a three-dimensional 
network. 

no significant differences when compared with those of  
the reported 3-deoxy structures and are generally con- 
sistent with other pyranoside structures (Kirby, 1983; 
Fuchs, Schleifer & Tartakovsky, 1984). 

All O atoms of  the title compound (Fig. 1) par- 
ticipate in hydrogen bonding, l inking molecules into 
an elaborate three-dimensional  network (Fig. 2 and 
Table 2). An intramolecular  hydrogen bond is also 
present ( O 6 - - H 6 . . . 0 5 ) ,  which probably participates in 
further stabilization of  the pyranose ring conformation.  

The structure of  the title compound has been deter- 
mined as a part of  a wider study into the affinity of  
carbohydrates to concanaval in  A (Evdokimov, Gilboa 
& Frolow, 1996). 

Exper imenta l  

The title compound was synthesized by reducing the epoxy 
ring of methyl 2,3-anhydro-4,6-benzylidene-o~-o-mannopyran- 
oside with LiA1H4 (Prins, 1948). It was crystallized from an 
alcohol-acetone--ether-hexane mixture. 

Crystal data 

C7HI405 Mo Ko~ radiation 
Mr = 178.18 ~ = 0.71073 ~, 
Orthorhombic Cell parameters from 24 
P2~ 212, reflections 
a = 8.830(2) ~, 0 = 12-15 ° 
b = 9.363 (2) ]k # = 0.120 mm -~ 
c = 10.134 (2) A T = 293 (2) K 
V = 837.8 (3) ,~3 Tetragonal pyramid 
Z =  4 0.2 × 0.2 x 0.2 nun 
D~ = 1.412 Mg m -3 Colourless 
D,, not measured 
f 

Data collection 
Rigaku AFC-5R diffractom- 0max = 28.57 ° 

eter h = - 1 1  ~ 11 
wscans k = - 1 2 ~  12 
Absorption correction: none l = - 1 2  ~ 13 
5234 measured reflections 3 standard reflections 
2119 independent reflections every 200 reflections 
1638 reflections with frequency: 56 min 

I > 20-(/) intensity decay: 0.5% 
Rint = 0.0552 

Refinement 

Refinement on F 2 
R(F) = 0.059 
wR(F 2) = 0.120 
S = 1.078 
2102 reflections 
161 parameters 
H atoms: see below 
w = lI[o'2(F 2) + (0.0481P) 2 

+ 0.0702P] 
where P = (Fo z + 2F~)/3 

(A/~)max = 0.002 
Z~pmax = 0.194 e ~,- 3 
Z~pmin = -0.190 e ~ -3  
Extinction correction: none 
Scattering factors from 
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2 6 6  C 7 H 1 4 0 5  

T a b l e  1. Se l ec t ed  tors ion  ang les  (°) 

c1--495---c5--c4 55.3 (3) c3---c2---c1-05 54.3 (3) 
c4---c3---c2----c1 -52.6 (3) 05---c5---c4----c3 -51.3 (3) 
c5---05---c1---c2 -56.9 (3) c2--c3--c4---c5 51.7 (3) 

T a b l e  2. H y d r o g e n - b o n d i n g  g e o m e t r y  (A, °) 

D--H. • .A D--H H. • .A D. • .A D--H. • .A 
O6---H6. • .05 0.820t 2.554 (8) 2.900 (2) 106.8 (6) 
O6---H6. • .04 i 0.820t 2.117 (6) 2.910 (3) 168 (2) 
O4---H24. • . O 2  ii 0.86 (4) 2.06 (4) 2.910 (3) 166 (3) 
(M---H24- • . O 5  ii 0.86 (4) 2.58 (3) 3.041 (3) 114 (2) 
O2--H22" • . O 1  iii 0.90 (4) 1.90 (4) 2.804 (3) 174 (3) 

Symmetry codes: (i) x - ½, - ~ - y, - 1 - z; (ii) ½ + x, - 3 _ y, _ 1 - z; 
(iii) - x ,  ½ + y, _ 3  _ z. 

) H atom positioned geometrically and not refined. 

H atoms were  refined freely, except  for H4 and H6 (attached 
to C4 and 0 6 ,  respectively),  which were constrained. The 
absolute structure was indeterminate by  refinement and was 
assumed from the synthesis. 

Data collection: MSCIAFC Diffractometer Control Software 
(Molecular  Structure Corporation,  1991). Cell refinement: 
MSCIAFC Diffractometer Control Software. Data reduction: 
Xtal3.2 (Hall, Flack & Stewart,  1992). Program(s)  used to 
solve structure: SHELXS86 (Sheldrick, 1990). Program(s)  used 
to refine structure: SHELXL93 (Sheldrick, 1993). Molecular  
graphics: SHELXTL-Plus (Sheldrick, 1991). Software used to 
prepare material for publication: SHELXL93. 

Lists of structure factors, anisotropic displacement parameters, 
, atomic coordinates and complete geometry have been deposited with 

the IUCr (Reference: CF1140). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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