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1 Preparation of D-Arabinose- 5-C14 From D- Glucose-6-C14 

Horace S. Isbell, Nancy B. Holt, a nd Harriet 1. Frush 

D-Arabinose-5-C!4 has bce n preparcd from D-glu cose-6-CI4 by bromine oxidat ion to 
D-gluconic-6-C14 acid, follow ed b.v a Ruff degradation of the calcium salt. The ovcr-a ll 
yield, 58 percent, \\"as obta in ed wit hout Lhe sep ar[ttion of a ny in te rmcdiate p roducts. 

1. Introduction 

Improved methods for the synthesis of D-glll cose-
6-0 4 [1, 2, 3] Z have now made this radioactive sugar 
availahle as a starLing material for c011version to 
other sugars and related products. A previous re
port from t he Bureau [4] described the preparation 
of D-arabinose-5-CJ<l from D-fructose-l ,6-CI4. The 
method involved oxida tion of D-mannitol-l-C14 by 
A cetobacter suboxydans to o-fnlctose-l ,6-C1•1, alkaline 
oxidation of the fructose to o-arabonic-5-CI4 acid, 
and sodium amalgam redllction of the corresponding 
lactone t o D-arabinose-5-CI4 . Because the alkaline 
oxidation removed 50 percent of the activity , th e 
over-all radiochemical yi eld from t}1C D-mallJLitol
l_C14 was low (about 30~percent). 

2 . Discussion 

D-Arabinose-5-CI4 }ms now been prepared from 
D-glllcose-6-0 4 by b romin e oxidation to D-gluconic-
6_C1 4 acid [5], followed by degradation of the corre
sponding calcium salL to the lower sugar , D-arabinose-
5-0 4 by the melhocL of :Rllrf [6, 7]. The method in
volves the separation of no crystallin e intermediates, 
is less complicated thall that previously reported, 
and gives a higher radiochemical .\-ield (58 percent 
of the D-glucose-6-Cl4) . 

3. Experimental Details 

One millimole (180 mg) of D-glucose-6-CH, having 
an activity of 230 !lC , and 600 mg of barium benzoate 
were added to 7.5 m l of water contained in a tes t 
tube equipped with a glass-covered magnetic stirrer. 
In order to obtain a s aturated solution with respect 
to barium benzoate, the mixture was warmed slightly, 
and then cooled in icc water. By means of a micro
pipet, 0.1 ml of bromine was added ; the tube was 
s toppered, alld the mixLure, protected from light, was 
stirred for 1 Ju and stored at room temperature for 
24 hr . vVater and excess bromine were t hen evapo
rated in the dark tUlder a genLl e s tream of dry air. 
The residue was dissolved in 10 ml of wfI,ter, a nd the 
solution was treated with approximfl,tCiy 2 millimoles 

1 P art of a project on the developme nt of methods for the production of radio
active carboh ydrates, sponsored by t he Ato mic ~ncrgy Co mmission. 

, F igures in brackets ind icate the l iterature references at t he end of the paper. 
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of fr eshly prepared silver carbonate. 3 The mix ture 
was stirred vigorou sl~- for 15 min , th e s ilver bromide 
a nd excess silver carbonaLe were removed by filtra
tion, and the combined filtraLe a nd washings were 
passed through a column containing 15 ml of ca Lion 
exchange resin .. ! The acid effluent and an excess of 
calcium carbon a te were hC'ated in a boiling water ba th 
for 30 min . AILeI' r emoval of excess carbonate by 
filLration , the solution of the calcium salts was con
centra ted under an air s trefl,m , and finally adju stC'd 
Lo a volume of 5 mP T\Yo-tenths milliliter each of 
barium acetate (9 g/ lOO ml) a nd ferrOli S sldffl,te 
(9.2 g/100 ml) were added, and finally 0.1 ml of 
30-percen t hydrogC'n peroxide. Th e mix ture was 
].,::epL at 45° C for Uf hr, tl"C'aLed again with 0.1 ml of 
hydrogen peroxide, and allowed to stand at room 
temperature over nig ht. The dark brown solu tion 
was filLered with a small amOllilt of decoJoJ"i zing 
carbon , and the fil trate was passed through 50 ml of 
mixed cation and a nion 6 exc hange resin s. Th e 
effluent contained chrom a tographically pure D
arabinose having a n act ivity of 135 !lC. This is a 
~Ti eld of 58 perce n L of th e paren t sugar , D-glucose-6-
Cit After lyophilization , D-arabinose-5-CH crystal
lized readily on addition of a fClv drops of 1:1 
m eth anol-ethanol . 

4. References 

[11 J . C. Sowden, J. Am. Che m. Soc . 74, ·1·377 ( 1952). 
[2) F. Shafi zadeh a nd 1\'[ . L . Wolfrom, J . Am. Chem. Soc. 77, 

2568 ( 1955). 
[3) R . Schafl'er and H . S. ]s bcll , J . R esearch N BS 56, 191 

(1956) RP2667. 
[4) H . L . Frush a nd H . S. I sbell , J . R esearch NBS 51, 167 

(1953) RP2446. 
[5) C. S. H udso n and H . S. I sbell , J . Am. Chem . Soc. 51, 

2225 (1929). 
[6) O. Ruff and C . Ollendorf, Bel'. dcut. chell1 . Ces. 32, 550 

(1899) ; 33, 1798 (1900). 
[7) R. C. Hocket t and C. S. Hucl~on , J . Am . Cheill . Soc. 56, 

1632 (1934). 

3 A solution of 680 mg of sil vor n itrate in 20 ml of watcr was add ed, with stirring, 
to 20 ml of water containing 350 rng of sodi um bicarbonate. After cfrcrvesccncc 
h ad ceased, the precipitate was collected on a fi lter, t horoughl y washed with h ot 
water, and transferred, while lll0ist, to the sugar preparation. 

• Am berlite IR- 120, R ohm & H aas Co., Ph il adelp hia, Pa. 
:; In a separate preparation, benzoic acid was removed at th is point by extrac

tion with chloroform, and t he su bseqLl en t oxidation was carried ou t in a valo nlC of 
2 ml. H owever, t he rad ioch emical yield was n ot imp roved, and hence the 
removal of benzoic acid is un necessary. 

6 D uoli te A-4, Chemical P rocess Co., Redwood City, Calif. 
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