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The synthesis of 15N labelled uracil, using CO(15NH2)2 as starting isotopically labelled material, is presented.


The experimental procedure is an adaptation of the synthesis methods for the corresponding unlabelled compounds.


Urea - 15N2 used as starting material was obtained from H15NO3 (99 at. % 15N) produced at the National Institute for Reasearch and Development of Isotopic and Molecular Technologies.


The uracil structure was confirmed using the mass spectrometry method and the isotopic label was determined by mass spectrometry on the molecular compound.

Experimental


[1, 3  -  15N2] uracil synthesis is presented in next scheme:





           Na2CO3

KCN  +  Cl - CH2 - COOH 

    NC - CH2 - COOH  +  KCl





           40-500C

NC - CH2 - COOH  +  15NH2 -  CO - 15NH2              15NH2 -  CO - 15NH2 - CO - CH2 - CN










( 1 )



C6H4 - NH3+Cl-

( 1 )  +                                  C6H4 - NH - CH = CH - CO - 15NH2 -  CO - 15NH2   


    Raney Ni : H2






( 2 )



   ethanolic HCl


( 2 )  +                                 C6H4O215N2

40C






( 3 )

( 1 ) = [1, 3  -  15N2] cyanoacetylurea

( 2 ) = [1, 3  -  15N2] (-phenylaminoacryloylurea

( 3 ) = [1, 3  -  15N2] uracil

Synthesis of [1, 3  -  15N2] uracil ( 3 )


Chloroacetic acid (3.46 g) was dissolved in a minimum amount of water and neutralised by addition of anhydrous sodium carbonate. 1.96 g KCN in 10 ml of water were added to the sodium chloroacetate solution and the temperature allowed to rise  to 600C.


The reaction continued until the temperature ceased to rise, then the mixture was allowed to stand for twelve hours at room temperature. The resultant pale yellow solution was acidified and the excess of HCN, water and HCl were removed under reduced pressure at 500C. The residue was taken up in absolute alcohol and the solvent removed.


A suspension of urea - 15N2 (1.86 g) in freshly distilled acetic anhydride was added to the dried residue and the mixture was heated at 1000C for 30 minutes. Water was then added to the solution and upon cooling a crystalline solid was isolated, that proved to be ( 1 ) in 82% yield relative to urea. The melting point of the product is 211 - 20C.


Cyanoacetylurea [1, 3 - 15N2] (2.92 g) and activated Raney Nickel (approximatelly 1.0 g) were suspended in water (115 ml) containing aniline(HCl (3.5 g). The suspension was exposed to hydrogen (1.5 atm.) and agitated for ten hours at room temperature. The resultant paste was extracted with alcohol several times. The filtrates were combined and the volume reduced on a rotary evaporator. Upon cooling a crystaline solid was isolated and identified as product ( 2 ) (1.86 g, 40% yield). M.P. = 2080C. This product was dissolved in absolute alcohol which has been saturated with HCl gas at room temperature. The suspension was stored at 40C for four days, filtered, and the solid washed with cold ethanol (3 ml), then with NH4OH. The filtrates was combined and the pH was adjusted to 3 with conc. H2SO4. The precipitate that resulted was identified as [1,3 - 15N2] uracil ( 3 ); (0.480 g, 48% yield).M.P. = 309-315.


The uracyl structure and purity was confirmed using the mass spectrometry method and the isotopic label wass determined by MS analysis.
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