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The int~rmediates involved in carbon dioxide £ixation by plants are 

largely phosphorylated hydro:xy acids and sugarso . A compound observed dur­

ing the :first :felf seconds o:f crt'02 photosynthesis in all the plants investi­

gated in this labora.tory has now been identi:fied as ribulose (adonose) 

diphosphate. 

The diphosphate ester occupies a paper chromatographic position near 

that o:f :fructose and glucoS&->l,6-di~hosphatesl and 2,3-diphosphoglyceric 

acid. A monophosphate
2 

ester 'Which gives the same labeled sug-dor upon 

phosphatase (npolidasen); hydrolysis occupies a chromatographic position 

intermediate between triose phosphat.es
l 

and the hexose monophosphateso 

In young cultures of Scenedesmus the concentration of the diphosphate 

approaches that o:f phosphoglyc~ratee 

Independent evidence o:f the phosphorous content o:f ribulose diphos­

phate w.s obtained :from measurements o:f c-;t4jrp32 ration in cbromatographi-

. cally separated compounds derived from Sbenedesmus saturated "lith p32 (12 . 

. hours equilibration in radiophosphate); and c?-4 (.35 minutes photosynthesis 

in 0140
2
). The measured ratios (samples were counted when the ratios -.rere 

near unity :for optimum accuracy) were all multiplied by an appropriate 

(*) This work was sponsored b y the United States Atomic Energy 
Commissiono 
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factor to give .'300 for phosphogl~'cerate, 501 for glucose :tnonophosphate, 5.8 

for fructose plus sedoheptulose monophosphate, and 2 0 0 for ribulose diphos-

phate. The calculated value for ribulose diphosphate is 2e5o 

The chromatographic position of the "radioactive sugar Rf (phenol):=O.60; 

R.r(bu.tanol-proPioni9 aC~4-~:t.~r~}=O~2?), corresponds e:xactly to that of 
. ., ... ":, . 

ribulose prepared py epimerization of ribose or arabiD.ose in pyridine. No 

COl TImOn hexoses or tetroses have such a position. 

Tpe radioactive sugar resists bT<?mine but is cl~ved by o~gen, par­

ticularly under basic conditions such as in diethylamine solutions or on 

anion exchange resins. Radioactive glycolic, glyceric and a polyhjdro~ 

acid (presumably erythronie3)a.re obtained upon' air oxidation. These prod-

ucts are those expected from ribulose oxidation. The labeled diphosphate 

vms found to be oxidized by air in diethylamine solutions to give phospho-

glyceric and phosphoglycolic acids as major products. These were identified 

by chromatography of the hydrolysis products which were found in the expected 

positions of glyceric acid and glycolic acid4
0 

The radioactive sugar was epimerized in pyridine 
5 

0 Go-chromatography 

ot: the resultant mixture 
6 

vr.i. th ribose and arabinose showed identity of the 

two major radioactive products with the added sugars 0 _ The radioactive 

2.,4-dinitroPhenylosazone? of D-arabinose '\il8.S prepared'mth a tracer quantity 
-

of the labeled ribulose o It was found to have the calculated specific 

activity and this 'VlaS undiminished by repeated recrystallizations from methyl 

cello solve 0 

The radioactive sugar was catalytically hydrogenated with Adams ca~lyst 

and the product was found to co-chromatograph with added ribitol but not 

with arabi tolo 
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The foregoing 0 bse:rv'a:tibns lead t9 the conclusion tba t the radioactive 

compounds ise:t.a.tea. from plants are ribulose 1,5-diphosphate and'monophosphate. 

An examination of the kinetics of formation of this compound from 01402 dur­

ing steady state photosynthesis and a discussion of its importance as a C 
. . 2 

donor in thecyG1e rorreg~~~ration of ,the C0
2
c.a.cceptors will be published. 
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