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Note 
- _ ---- 

&Deoxy-a-L-sorbofuranose: anome-zc disorder In a furanotd sugar crystal 

Further e\nrwnatlon of the cryst‘d structure of 6-deo~y-~~-w~ boli~r,~nosc 

(space group P2,2,2, ct = IS 470 h = 7 636, c = 5 37 I A), recently reported from 

this laboratory as existing ewlus~veiy In the a-furanosc form’, h,~s ~evcaled the 

evlstence of 5 “I, of the /r dnonic~ m .LdmI\rure wth 95”<, of the +turmohc lorm In 

solurlon, the 7 /, l&o 15 S3 17 
Refinement, mlnlmlzlng 211 (IF01 - IrLl)‘_ where II = f/o’ ci = 10 fol f,, 

t40 and G = 4 0 + 0 06_( ,, -) it - 40) for f,, >-IO, startlnrr k\lih the e.u-ltcr set of .itoniIc 

coordinates followed by dlffercnceelectron-dcnslty map5 \ho\\ecl all ofthc hyd~o~~cn- 

atom denstrtes wlh a 2 I disorder In the positton of H(O-I’) Moreover there welt 

three res,duJ peahs nround the anomerlc cdl bon atom (C-2’) whwh cufgestcd the 

presence of a nilnor proportlon of the /I-furanobe form of the wg‘u- Zncluslon of these 

mmor sltrs In further refinement led to the final R-value (=rllc,l - ~~~~~/\-~~,~) 

of 0 033 for 560 obhervcd reflectlow and 0 052 for all 74-i retlectlon\ Tht occupancy 

factor for the /I-furanose form \\as 0 05(a) The final, re\ldu,il dtnslty-mq did not 

contain any pe,ths greater than 0 OS e ii-’ The rltonilc partLmetcr\ ‘lrc glvcn tn 

T,lble I+ 

The bond lengths, bond angles, and torslon4 parameter \ showed littlc ch,mgc 

from the earher values (FI,~ I ) However their e s J values ‘u-c IJOB - I S’x, ~mallc~ 
The O-l’* atom of the p dnomer IS at hydrogen-bonding dlst,mce to O-l’ 01~ the 7 

clnower, tr~mslated alonp the L AXIS H(O-4’) m,thes ‘1 blluicated hydrogen-bond wth 

O-3 and O-2’ of a symmetry-reLited molecule of the 7 anonw When the lntttl <ltc 

IS occupied by the /I anomer, there appear5 to be ‘1 hyclrogcn bond to O-f -F ln\tc.lcf 

‘To whom correspondence should be addressed 

+The anIsotropIc thermal parameters, the table of hldrogcn bonds, and the table ol ob\er\ed .md 

calculated structure-amplitudes are dcposltcd \\lth and can be obt.uned lrom EISLLICT ScxntUic 

Pubflshmg Co, BBA Data DeposItIon, P 0 Box 1527, Am\tcrdam The Nctherf md\ Ref~rcncL 

should be made to No BBA/DD/l62 Curboltrdt Ru, 59 (1981) 151-154 

0008-6215/81/0000-0000/S 02 50, @ 1981 - Efsevrer Sc~cntdic Pubkhmy Cornpan> 
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TABLE I 

POSITIO\AL A\D THERVAL PARAMETERS OF 4TOVS I\ 6-DEOXY-X-L-SORBOFURAhOSE” 

NOTE 

O-l’ 
O-2’ 
O-3’ 
O-4’ 
O-5’ 
C-l’ 
C-2 
C-3’ 
C--i’ 
C-5’ 
C-6 
O-l’* 
o-2 * 
C-l” 
H(O-I’)1 
H(O-1’)2 
H(O-2’) 
H(O-3’) 
H(O-4’) 
HfC-1’)A 
H(C-1’)B 
HK-3’) 
H(C-43 
HK-5’) 
H(C-6’)A 
H(C-6TjB 
H(C-63C 

095 0 2195(2) 
0 95 0 1436(2) 
100 0 0404( 1) 
100 -0 0204( 1) 
1 00 0 1679(l) 
0 95 0 2123(Z) 
100 0 1507(2) 
100 0 0776(3) 
1 00 0 0417(2) 
100 0 102X2) 
I 00 0 1105(3) 
0 05 0 175 (3) 
0 05 0 168 (3) 
0 05 0 203 (4) 
0 66 0 200 (2) 
0 33 0 262 (5) 
100 0 177 (3) 
100 0030 (3) 
100 -0047 (2) 
100 0 263 12) 
100 0 201 (2) 
100 0061 (2) 
100 0 030 (2) 
100 0099 (2) 
100 0 067 (2) 
1 00 0 108 (3) 
100 0 157 (2) 

0 3011( 5) 
0 1874( 5) 
0 1399( 4) 
0 5096( 4) 
04671( 3) 
02147( 6) 
02915( 6) 
0 3003( 5) 
0 4437( 6) 
0 5767( 6) 
07OSl( 6) 
0096 ( 8) 
0 325 ( 8) 
0 165 ( 9) 
0 394 ( 6) 
0 393 (14) 
0 158 ( 7) 
0 116 ( 7) 
0 541 ( 6) 
0214 ( 5) 
0081 ( 6) 
0 332 ( 4) 
0 393 ( 5) 
0 633 ( 6) 
0781 ( 6) 
0 626 ( 7) 
0771 ( 6) 

-0 2S62( 6) 3 62 
03177( 5) 2 93 

-OOlSO( 6) 281 
-OOOSS( 6) 2 82 

0 1544( 5) 2 57 
-0 0520( 9) 3 03 

00951( 8) 264 
-00331( 8) 2 29 

0 1123( 8) 2 36 
0 1447( 8) 2 60 

-0 0604(10) 3 62 
0300 (12) 407 

-0060 (11) 3 73 
0 095 (14) 2 11 

-0267 ( 9) 0 79 
-0 263 (20) 1 76 

0399 (13) 7 76 
-0 132 (12) S 24 

0052 ( 9) 4 so 
0 050 ( 7) 3 33 

-0 074 ( 9) 602 
-0201 ( 7) 1 56 

0 254 ( 8) 3 23 
0 30s (IO) 603 

-0081 (10) 5 24 
-0 231 (11) 7 83 
-0044 (10) 5 76 

%tandard dewanons refer to the least-slgmficant dIgIts For the first eleven anisotropIc atoms, Btao IS 

calculated from G Xi X Ptr (a* a,) 
L 1 

of to O-2’ There IS no hydrogen bond mvolvmg O-2’* of the fi anomer The hydrogen 
atom H(O-1’) of the c* anomer IS dlstnbuted over two sites, with occupancies 0 66 
and 0 33 The higher-occupied H(O-1’) s&e 1s too far to make a good mtramolecular 
hydrogen-bond to O-5’ (the rmg-oxygen atom) The lower-occupied site H(O-1’) 
forms a normal hydrogen-bond with O-5’ of a symmetry-related molecule 

The co-existence of r and p anomers m the crystallme state IS always a POW- 
blhty where an anomerlc mixture exists m solution It IS common m reducmg dl- 
saccharldes3- 9_ but has rarely been observed by crystallography tn monosacchartdes - 
the only exceptton bemg 2-acetamtdo-2-deoxy-D-glucose” lo Interestmgly, m all 

known cases of anomertc dtsorder, the major component ts the u anomer 6-Deoxy- 
x-r-sorbofuranose IS the first Instance of anomertc dtsorder to be observed m a fura- 

notd-sugar crystal, and the anomertzatton occurs between the OH group and a bulky 
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5'1109 
1104 

1' 1169 

117 2 

EY Q c-3'- c-2'-0-2'* 84 

Fig 1 lengths and m &.tgram 
The boundartes prcscnt relincmcnt 

number, the correspondmg 
lengths and bond angles are 0 005A and 0 35”, respectl\elj, 

length5 and bond angles the /3 anomcr are shown m the lo\\cr 
part of the figure The standard devlatrons In the bond and bond angles are 0 OS A ‘tnd G”, 
respecttvely 

CHzOH group rather than between OH and H When anomerx crystalhzatlon occurs, 
the u,fi proportlons In the crystal depend on d number of non-equlhbnum condt- 
tlons, such as the rate of crystalhzanon In the case of cc&‘-maltose, three dIKerent 

rnvestlgators have reported three different ratios of x and /I In the crysta13-’ Thus, 

the 5 oA population of the /I form we have Found IS a property of this particular crystal 

another crystalhzatlon may well result m only one nnomer’s bemg present, or both 

anomers with a different IA&’ ratlo 
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