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Recently, we reported1 that D-gZ)zero-L-galactu-octulose accumulated ID. 
leaves of Kenland red clover (Trrfohm pratense) allowed to rmbrbe solutrons of 
D-gulose or D-xylose Srmrlarly, when L-mannose or L-arabmose was taken up, L- 
glycero-L gala&o-octulose was formed ’ Based on prevrous studres m our laboratory 
and on reports m the hterature, we ascrrbe the reactron mvolvmg the conversron of 
pentoses to aldolase or transaldolase catalysrs The hexose-octulose conversion may 
be catalysed by transketolase 

We now report on the blosynthesrs of ?-glycero-D-a&o-octulose m leaves 
that have rmbrbed D-rlbose or D-allose 

It IS reasonable to assume that the pathways by which D-glycero-D-altro- 
octulose IS formed m our study are the same as those already suggested’ for D- 

glycero-r--gaZacto-octulose and L-g&zero-L-galacto-octulose m plants allowed to 
rmbrbe certam pentoses or hexoses 

Formatron of D-glycero-D-altro-octulose m a reactron rmxture contarmng 
aldolase, fructose l,Gdrphosphate, and nbose has been reported by Jones and 
Sephton2 Racker and Schroeder3 demonstrated that an octulose phosphate, probably 
D-gZ&!aro-D-aZtro-octulose %phosphate, was formed after reaction of transaidoidse 
wrth nbose 5-phosphate and fructose dphosphate They further reported that the 
octulose phosphate, m the presence of transketolase and a glycolyl acceptor, gave nse 
to a hexose phosphate, possrbly aliose 6-phosphate An octulose chphosphate, wiuch 
mrght well be the ester of D-glycero-D-altro-octulose, has been reported4 as a normal 
constrtuent of red cells, its mono- and dr-phosphates have been isolated from 
erythrocytes incubated wrth mosme5 Jones and Sephton’ suggested that D-gZycero- 

D-altro-octulose rmght be a precursor of the commonly found D-g&erO-D-mmnO- 

octulose Thrs possrbrhty could mvolve the actron of a 4-eplmerase Such eprmerases 
for other sugars have been shown to exrst m lower orgamsms~A8. However, D-gZycero- 
D-altro-octulose has not been found as a natural constrtuent m higher plants, even 
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though one of its potential precursors, D-nbose, is ublqmtous It might be that th16 
octulose is present only in a translent state, and thus has not been detected by thr 

methods used. 
In the present lnvestigatlon, two-dimensronal paper chromatography of JIW 

expressed from leaves fed D-allose or D-nbose revealed the presence of a compounc 
havmg the same chromatographrc mobrhty as D-glycero-D-altro-octulose (Rmu 0 89 
0 65, and 0 63-m systems A, B, and C, respectively) Also, the color reaction wrtl 
orcinol was characteristic for octulosesl 

Amounts sufficient for the xdentrficauon of the supposed octuloses were achievec 
through the pur&at~on of extracts Cram clover leaves allowed to lmblbe e:ther oj 

the two potential precursors, D-allose and D-nbose, the yield was 6-8 mg (syrup) II: 
each case Degradation with lead tetra-acetate of the two octulose preparatron 
yrelded nbose as the mm oxidation product, m&catmg the presence of the rzbc 
conflguratron at C-5, C-6, and C-7 m both cases Alkahne oxidation of the preparatrom 
wrth oxygen’ gave, as one product, a compound havmg the same paper-chromate 
graphrc mob&y and color reactron with hydroxarmc acrdg as drd D-&Cer&D-aZfr0 
heptono-y-lactone 

Acrd treatment of both octulose preparations gave nse to a compound havme 
the same chromatographm mobrhty (fast-nmmng) and the same color reaction with 
orcmol (intensely pmk, viable without heatmgj, as drd an acid-treated reference 
sample of D-gZycero-D-aZtro-octulose However, no attempt was made to estabhsh the 
Identity of thrs compound Jones and Sephton’ reported the formation of a substance 
havmg smnlar chromatographrc propertres when the methyl glycosrde of D-glycero-D- 
altro-octulose or the octulose l-phosphate was treated with acrd It has further been 
reported” that acid treatment of D-al&o-heptulose (sedoheptulose) grves a product 
which 1s fast-runmng on paper chromatograms and grves a bnlhant color with orcmol 
Tlus compound was tentatrvely rdentified as 5-(1,2-dlhydroxyethyl)-2-furaldehydel ’, 
and It IS temptmg to suggest that the compound denved from ~-&~~~o-~-altro- 
octulose 1s a homologue of thrs substance Chromatographrc mohhtles, oxrdatrve 
degradations, and the [a]n values [+ 8” (c 0 25, water) for the octulose derrved from 
D-rrbose, and +5” (c 0 25, methanol) for the one originatmg from D-allose] indicate 
that our compound IS D-gZycc?ro-D-al&o-octulose Jones and Sephton reported [aID 
values of -l-SO, + 8 4”, +7.9”, and +2 9” for thrs compound 

The possrbxhty that the octulose had been produced dunng the fermentation 
procedure was consrdered. No evrdence of octulose formatron was obtamed, however, 
when D-allose and D-nbose were treated with yeast m the presence of D-fructose under 
the same comhtrons as the plant extracts. 

ExPFaiMENTAL. 

Whatman No 1 paper was used for analytrcal chromatography, and Whatman 
NO 3hIhI paper for preparatrve purposes. The xrrigants used were (A) ethyl acetate- 
pyrrdine-water (8 2 l), (B) hquefied phenol-water (10 2), and (C) l-butanol-ethanol- 
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water (3 1.1) Detection was effected vMh orcmol’ ‘, amhne’ 3, and sliver nitrate’ 4 
In ad&bon, lactones were detected w&h a hydroxamc acid test9 D-Allose was 

syntheslsed from D-nbose accordmg to Humollerr5, and also obtamed from P L 
Brochermcals D-glycero-D-altro-Octulose used for comparisons was prepared 
enzymrcally as described by Jones and Sephton2 

Clover leaves were allowed to take up solutions of D-nbose (2000 leaves) and 
D-allose (1500 leaves) through the petloles under the condmons described m the 
previous paper’ Juice was expressed from the fresh leaves accordmg to the procedure 
of McComb and Rendig l6 A quantity of the unknown sugar was isolated1 from an 
ethanohc extract of clover leaves After evaporation of the ethanol, the mixture was 
filtered through Cehte, deiomzed by iomc exchangers, and fermented with bakers’ 
yeast To obtam substances of sufficient purity, the compound derived from D-allcse 
was punfied by preparative paper chromatography m systems A and C, and the 
one obtained from D-nbose was also irrigated in system B Degradatron with lead 
tetra-acetate of the octulose preparations (- 10 FmoIes) was performed as described’ 
Alkahne degradation was performed on N 12 pmoles of each of the preparations, 
essentially as described by Jones and Sephton 2 The identrty of the degradation 
products was estabhshed by paper chromatography 

For acrd conversion of the two preparattons, N 10 pmoles of each were kept m 
0 25~ sulfunc acid at 100” for 16 h. The nuxture was neutrahzed with banum carbonate, 
and the filtrate was deionized w~tb ion-exchange resins 
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