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 TABLE IV a t the surface of the nodules, and i t is logical to suppose that oxygen is a limiting factor in the resTHE EFFECT O F I l O G HEMOGLOBIN ON THE RESPIRATION OF piration of the bacteria packed in the active tissue PURE-CULTURE MICROORGANISMS of root nodules. The oxygen uptake by crushed hlicro-I-Hog f Heated hog organism nodules is considerably faster than by intact nodalone hemoglobin hemoglobin QOz (N) % % ules, and Allison, et aZ.,I6 have accumulated other stimulation $02 stimulation evidence for the limited oxygen supply in nodules. 0.01 0.21 0.01 0.21 0.01 0.21 Although it is not clear how the pigment itself Rhizobium trifolii 126 422 132 24 -13 14 would pick up oxygen, the hemoprotein may well Escherichia coli 190 690 142 10 6 10 function in an indirect manner by supplying oxyTorulacanadensas 68 149 91 -1 -20 -2 gen to stimulate oxidation within the nodule, stimulation induced by hemoglobin was not con- rather than by combining directly with molecular fined to the rhizobia taken directly from the nod- nitrogen and effecting its fkation. ules, but was also apparent with R. trifolii, E . coli Summary and T . canadensis from laboratory cultures. 1. The absorption maxima of the oxygenated Since a hemoprotein always appears to be present in the root nodules of leguminous plants that pigment from the root nodules of soybeans were are actively fixing nitrogen] i t is attractive to spec- found to be 575 and 540 mp, whereas those for ulate that it plays a direct role in nitrogen fixa- oxygenated hemoglobin were 577 and 541 mp. tion. This, however, ignores the weight of evi- The absorption maxima of the reduced forms of dence suggesting a close similarity between the these two pigments was 553 mp. The carboxynitrogen fixing mechanism of leguminous plants hemoglobin] the fluorohemoglobin, the cyanhemoand the free-living a z 0 t o b a ~ t e r . l ~In limited ex- globin, and the acid methemoglobin also showed periments with fresh cell-free extracts of Azotobacter close agreement in absorption maxima between vinelandii we have been unable to find a pigment hemoglobin and the nodule pigment. 2. The reduction of the nodule pigment by analogous to the hemoprotein of root nodules. On the other hand, the nitrogen fixing system of the evacuation was observed spectrophotometrically. 3. Hemoglobin stimulated the rate of oxygen azotobacter is sensitive to carbon monoxide and the organisms have a relatively high requirement uptake by the rhizobia taken directly from soybean nodules and by washed suspensions of pure for iron a s a nutrient. Although there is no specific evidence to support cultures of Rhizobium trifolii, Escherichia coli and a direct function of the hemoprotein in nitrogen Tovula canadensis a t low oxygen tensions but not fixation, its stimulation of respiration a t low oxy- a t the Pof of air. The nodule pigment from soygen tensions suggests that it, may function indi- beans caused a similar but less marked stimularectly by aiding in the rapid release of energy tion of the respiration of nodule bacteria. within the nodule. The soil inhibits gas exchange (15) F. E. Allison, C. A. Ludwig, S. R. Hoover and F. W.Minor, (14) R. $1. Burris and P. W. Wilson, “Ann. Rev. Biochem.,” Annual Reviews Inc:.s Stanford Univ. P. O., Calif., 14, 685 (1945).
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 Botan. Gaz., 101, 513 (1940).
 
 MADISON, WISCOKSIK
 
 CHEMISTRY OF THE
 
 RECEIVED DECEMBER 6, 1946
 
 GEORGIA SCHOOL O F TECHNOLOGY]
 
 The Isomeric Citrylideneacetic Acids BY E. EARLROYALS~ In continuation of a program of research2 dealing with citral and ionone derivatives, we wish to report a study of citrylideneacetic acid (I) and its cyclic isomers, a- (11) and p- (111) cyclocitrylideneacetic acids. The ethyl and methyl esters of citrylideneacetic acid have been prepared3 by heating citral with mono-esters of malonic acid in the presence of pyridine. Alkaline hydrolysis of the esters gave citxylideneacetic acid. Verley stated3 that ethyl citrylideneacetate may be hydrolyzed, but is not cyclized, by refluxing with (1) Present address: Department of Chemistry, Emory University, Emory University, Georgia. (2) Royals, Ind. Eng. Chem., 38, 546 (1946). (3) Verley, Bull. SOC. chim., [31 21, 416 (1899); v. Brann and Rudolph, Ber., 67, 280 (1934).
 
 dilute sulfuric acid. No details of this experiment were given. The literature contains only a single reference to application of the Reformatsky reaction to the synthesis of ethyl citrylideneacetate; Tetry4 reported the reaction of citral with ethyl iodoacetate without solvent in the presence of zinc. He obtained a liquid product boiling over a wide temperature range from which a small fraction of material was isolated giving the correct elementary analysis for ethyl citrylideneacetate. More recently, Cherbuliez and Heger have reported6 a synthesis of ethyl citrylideneacetate by a modification of the Reformatsky reaction. They condensed citral with ethyl chloroacetate in the (4) Tetry, Bull. SOL.chim., [3] 27, 600 (1902). (5) Cherbuliez and Heger, Helw. Chim. Acta, 16, 191 (1932).
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 E. EARLROYALS
 
 presence of magnesium and a small quantity of mercuric chloride, using rather large volumes of a mixture of toluene and ether as solvent to prevent resin formation. Verley6 has cyclized citrylideneacetic acid and several of its derivatives to cyclic isomers using sirupy phosphoric acid containing 6-8% of sulfuric acid as cyclizing agent. The structure of the cyclic products was not determined. Young, Andrews and Cristol have recently described’ the preparation of pure p-cyclocitrylideneacetic acid by hypochlorite oxidation of 8-ionone. -4 similar oxidation of a-ionone gave a very small yield of crude acid which was not further purified. The present work was undertaken to reinvestigate the use of citral in the Reformatsky reaction and to determine the major products obtained on cyclization of ethyl citrylideneacetate. We have condensed citral with ethyl bromoacetate under the usual conditions of the Reformatsky synthesis. An intermediate hydroxy-ester was obtained which readily lost water on heating with potassium bisulfate to give ethyl citrylideneacetate in 60% yield. Citrylideneacetic acid was obtained by hydrolysis of the ester with alcoholic potassium hydroxide. The acid was obtained as a light yellow, mobile oil of a pleasant, fruity odor. Pure a- and P-cyclocitrylideneacetic acids were prepared by potassium hypochlorite oxidation of the corresponding ionones. p-Cyclocitrylideneacetic acid was obtained as a colorless, crystalline solid, while the a-isomer was obtained as a colorless, extremely viscous sirup. Neither cyclic acid possessed a marked odor. The ultraviolet ab-
 
 sorption spectra of the above compounds are shown in Fig. 1. Citrylideneacetic acid and its 0-cyclic isomer, containing almost identical conjugated systems, exhibit very similar absorption with maxima a t 274 and 277 mp, respectively. a-Cyclocitrylideneacetic acid, in which this conjugation is broken, exhibits its maximum absorption a t a considerably shorter wave length,














Copyright © 2024 DATAPDF.COM. All rights reserved.

About Us |
Privacy Policy |
Terms of Service |
Copyright |
Contact Us










×
Sign In






Email




Password







 Remember me

Forgot password?




Sign In




 Login with Facebook
















