5.4.4 Structure Determination of D-Glucose
The above structure has four unlike asymmetric carbon atoms (shown by asterisks), T

representation of glucose is incomplete because it does not give us any idea aboyp g,
spatial arrangement of the —OH and H atoms around these four asymmetric carh,
atoms. A specific procedure is applied to find out the configuration around eac chirg

carbon atom, and it was given by Emil Fischer.

A key compound in this determination is D-arabinose, an alopentose, which must have

one of the following structures (I-1V).
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D-Arabinose is therefore either II or IV, and can be represented with configuration in
doubt at C-3 for the time being. When D-arabinose is subjected to the Kiliani-Fischer
smthesis, it gives two sugars, glucose and mannose. These sugars differ only in
wnfiguration at C-2, which is the new asymmetric centre created in the chain
Structures V and VI must therefore represent glucose and mannose. The next step is to
determine the configuration at C-4 and then decide which is glucose and which is

-extension.

mannose,
CHO CHO
e
HO<CH 1. HCN HO—C—H HO—C—H
(l: 2. H;0* | |
ORI = CHOH(?) 4 CHOH (?)
| 3. NaBH, |
H‘?‘OH H—C—OH H—|C—OH
|
CH,0H CH,OH CH,0H
D-arabingse \% VI
Bﬁth gluCOse ‘
Wlive, . and mannose on oxidation with nitric acid give diacids which are optically
 This

me - . . -
¥oulg have bee?\ns that the hydroxyl group at C-4 is on the right, as in VIl and VIII. If it

w\nl would have yielded an optically inactive meso diacid, IX.
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Structure VII and VIII, then represent D-glucose and D-mannose. It only remai
decide whether VII is glucose and VIII is mannose, or the other way around, iy

— 1 tm

To decide this last point, one can make use of another aldohexose, L-glucose X7
compound when oxidized with nitric acid yields the same dicarboxy]ic acid XD tlL.:-. .

obtained from D-glucose.
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the asymfnv:thr?: z::::f b}’(1180 in the plane of the paper has the same configuration®\

RS :s oes D-’glucose, except that the aldehyde and the pir<

and thus the same dioe ange('i. Oxidation converts these groups to the carboxyl groF |
cid (XI) is obtained. Sych a result is not possible with VIl ¢ |
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