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'Synthesis of 8-Gentiobiose-1-C*

Robert Schaffer and Horace 5, Ishell

Centiohiogs-1-01 was eynthesized in 24,3 percent radiochemical yleld.  Tts

ratinn

invelved the degradation of nonradicavtive gunt.labiaaeagg the Ruff method to 50-Ao-

luzosyl-p-aratioose, fhe uze of the latter material with
%{i].ia.ni ayenohydrin synthesis, end the erystallizatinn of g-geutichioae-1-Ci,

ium cyanide-CY in the Fiacher-
Tha"procedure

in relatively simple and is satsfactory for the produetion of gentiohicee-1-0 in any destred

Brcn

1. Introduction

Labeled dizaccharides are required for chemical,
biclogical, bactericlogical, and medieal research.
Methods for the preparation of C'-labeled lactose
and CMlabeled maltose have besn described in prior
publications of the Bureau [1,2).2

A radicactive gentiobiose with & uniformly labeled
nonreducing glucose moioty wes synibesized by
Sowden and Spriges [3]. The mafcrial was ob-
teined in 11.9-percent :,"ield by a modified Koeni
Knorr synthesiz, starting with a uniformiy labeled
p-glicose-C'.  The high cost of the starting me-
terial and the low yield make production of this
material very expensive.

The present paper reports the synthesis of rentio-
bicse labeled in the reducing group by appheation
of the cyanohydrin symthesis. The starbng ma-
terigl, 5-€-g-p-glucozyl-p-arabinose, had been pre-
]Jla,rﬂdr previeumsly by degpmdetion of genliohiose
oxime by the method of Wohl [4,5].  For the present
eynthesie the meterial was prepared by the Ruff

cgradation [6] and was purified by the chromato-
graphic mathod of Whistler and Durso LE] The
plucosyl-arabinosa was allowed to react wi ATL
C nnicio-(]“ under conditions previously found favor-

la for production of the pglucomc epimer. No
attemnpt was made to separate the cpimeric products
of the cyanohydrin reaction prior to the suger stage.
At thiz point nonradicactive pentichiose was added,
and the (Jabeled product wes separaled by
coeryatellization.

The yield was 2¢.3 ;Fercent, bazed on the OW-
labeled eyanide used. The procedure makes gon-
tiohioge-1-C* mvailable nt reasonable cost?

2, Diacussicn of the Method

The produntion of gentichicse-1-CH inyalved the fullowing
gleps:
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3. Experimental Procedure

3.1. Preparction of Calcium Gentichionats

A solution of 26.6 g of gentiobiose in 750 ml of
ice-cold water was stirred with 15 g of caleium
carbonate end 5.0 il of bromine [B]. After 24
houra in darkness the sxcesa bromine was removed
by u stream of air, &nd the excess culeium carbonate
peparated. To remove the bromide the solution
was treated first with 15 g of oxalic acid and filtered,
and then trested with 10 g of silver cerbonate.
After refiltration, the solution was cooled to 3° C
passed into & columz, containing 120 ml of ice-cold
Amberlite IR-120H, * and washed through the resin
with 500 ml of ice-cold water. The cBuent was
trented with an excess of ealejum carbonate, the
mixture then filkered, and the filtrate concentrated
End&r vacuum to give smorphous caleium gentio-

ionate,
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3.2. Preparation of 5-0-3-0-Glusosyl-D-Arabincss

About 20 ¢ of amorphous ealcium gentiobionate,
1.045 g of barum acetate monchydrate, and 1.065
g of ferrous sulfate heptahydrate were combined in
300 ml of water. The mixture wae heated to boiling
and then fltered. After the flirste was cooled to
40° C, § ml of J0-percent hydrogen peroxide was
addad. When the hydrogen peroxide had reacted
the aclution was recooled to 40° O, and a E.ammi
G-ml portion of hydrogen peroxide waz added [9].
On completion of tha second reaction, the solution
was cooled in ice and passed through a tube con-
taining an lce~cold mixture of 100 ral of Amberlite
IE120H and 100 ml of Duglite A4.f The mixed
resin bad was washed with ice—cold water, and the
cotnbined effiuent was concentrated under vacaum
to about, 10] ml.

The concentrated solution was introduced onto a
column (753 250mm) of Dareo G650 * and Celite
535 7 {1:1 by weight) {7]. The column was sluted
in turn with water, H-percent ethanol, and 10-percent
ethancol. The fraction eluted with 10-percent eth-
anol contained the pluceayl-arabinose. It was
concentrated to a 50-ml volume, and the sugar
concentration was determined by titration with
iodine. Portione of this solution were used in the
preparation of gentiobiose—1—CY,

3.3. Preparation of f-(Gentickioge-1-CH

An icecold solution of 4.43 millimoles (mM) of
godiom cyanide-C" (5.6 millicuries (me)) and 4.8
mM of sodium bydrexide in 10 ml of water was
cormbined with 485 mM of 50.8-D-pglucosyl-o-
arahinosa and .78 g of sodium bicarbonate dissolved
in 15 ml of ice-cold water. The mixture was
stoppered and stored at room temperatere, After
8 days, 0. i3 g of sodium carbonate in 25 m] of water
wai aﬂded, and tha soluticn was heatad ot 90° O
undar & current of air for £ hows. The resulting
product was dizsolved in ice-cold water, mnd the
golution was passed through 5 ml of ice-cald
Amberlite TR-120H. The resin was washed with
200 ral of ice-cold water, snd the combined effluent,
which assayed 5.11 me, was freeze dried, The
regidus waa dissolved in Methy] Cellosolve (ethylene
elycol monomethyl ether), and the solution was
trunsferred in approximately equal portions into 4
lass reduction tubes described previously [1].

nder & gentle stream of air the solvent waa evapo-
rated abt room temperature. Fresh solvent was
added to the concentrate, and the evaporation
repented. After 2 weeks of repested eyeles of
dilution (with Methyl Cellosolve) and concentra-
tion, the tubes wers stored for 1 week m a desiceator
over coleium chloride.  Then in ench of the tubes,
which were fitted with an efficient stirrer’and im-
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mersed in an ice bath, the lactonized materiel was
treatad thmugl the side arm of the tube with 2.0 s
of sodium acid oxalate and 20 ml of jce-cold water;
vigorous stirring was bepun, and 3.5 g of pellats of
5.1-percent sodium amelgam was quickly sdded.
Alter 2 hours of vigorous stirring the mixture was
neutralized with sodium hydroxide, treated with
3 volumeas of methsanol, an filtered. The filtrate
was concenirated under veoonm to ghout 15 ml,
treated with 6 volumes of methanol, and refiltered.
It was agein concentrated under vacutim, dihsted
to 30 ml with water, and passed, ice cold, tilmugh a
column containing 60 ml of a mixture of Amberlite
IR-120H and Duslite A—£ at ice temperature. The
resin wns washed with 300 mi of ice-cold water, and
the total effluent wae freeze dried. When the residue
wiag treated with a few milliliters of methanol, it
yielded & smull smount of insoluble material, which
was ramoved by filtration. The sclutions from the
four reduction mixtures, sach of which had been
treated as described abowvs, wers combined into two
perta, and these were concentrated, Tha first part
was treated with 1 g of nonradioactive tiobinge
as carrier. A lithie water was added to dissolve the
mixture, which waa then warmed to 55° C, treated
with absoluta ethanol to incipient turbidity, snd
aeeded with f-gentiobiose [10]. As the crystalliza-
tion progeeded, additional ethanol wee added. The
radioaetive sugar thuz crystallized was added az a
first carvier to the second part of gh“fni:mduct ob-
tained from the redoction. After & similar cryetalli-
zation procesz, and recryetallization, 502 mg of
S-gentiobiose-1-C" assaying 1.16 uc/mg was ob-
tained. In all, 4 carrier crystellizations were run,
and the total redionctive pentiobiose obtained
amounted to 1.30 me, Based on 5.6 mc of radic-
active cysnida, the radiochemical yield of Fgentio-
hioze-1-L was 24 3 nt.

The unreduced acids, which had been separated
from the sugars by the mixed resins, were recovered
in tha amount of 1.8 me by treatment of the mixed
resin with 10-percent acetic acid.
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