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Summary 

Edeine B with guanyl group labelled with 14C y.8 obtained by 

treating edeine A with a 6-fold exoeae of O-a~ethylisourea-~~C. 

The radioohemioal yield m a  loll$. The produot was purified on 

a oolumn, filled with Sephadex LH 20 and by preparative paper 

ohromatography. The radioohemioal purity of the obtained prepa- 

ration wms 97.75. 

Edeine B is one of the oomponents of the edeine oopplex, oom- 

pounds of the antibiotio peptide s o u p  /1,2/. These oompounds 

exhibit two-direotional aotiont baoteriostatio on one hand, 

stimulating in FWA syntheaia and inhibitin6 in DNA 8ynthesia 

/3-5/, on the other hand. 

Owing to its biologioal aotivity edeine B ia uaed in the atudies 

of ba8io life prooe8aea. Labelling it with 14C make8 possible 

applioation of isotope teohaiquets. 
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Inaotive edeine B can be obtained by biosynthesis i . e .  isolation 

from the edeine oomplex produced by the culture of Bacillus 

brevie Vm4. It oan also be obtained by 

of edeine A. The struoture of edeine A 

ger and oo - workers /6,7/ is shown in 

H 

synthesis i . e .  

and B proposed 

fig 1. 

H 
I 

quanyla ti on 

by Hettin- 

R = - H  edeine A 

R = -C/=NH/NH2 edeine B 

Fig 1. 

Aooording to these authors edeine B oontsins in the moleoule 

equimolar amounts of the following aminoacids: glyoine, isose- 

rine , O C , ~  -diaminopropionio aoid, 2 , 6-~aamino-7-hydroxyazela io 
aoid, -tyrosine and apexmidine substituted with a guanyl 

group. The preaenoe of the guanyl group is speoifio for edeine B, 

whioh differ8 in this respeot from edeine A obtained exolueively 

by biosynthesis. T h i s  also makes possible labelling of edeine B 

with 14C by ohemioal synthesis. The guanylation reaotion of 

spermidin8 in edeine A is oarried out by means of 0-methylisourea. 

Aocording to Ronoari and others /1/ the complete tranaformation 

of edeine A oan be aohieved by using a 25-30 f o l d  exoess of 

0-methylisourea /to/. However in the oase of a radioaotive 

ayntheais the 0-methylisouree is a labelled semiproduot and its 

use in suoh exoess is uneoonomioal. Henoe the purpose of the 
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present work was to find a more suitable ratio of O-methyl- 

isourea to edeine A, that would permit to obtain edeine B with 

good yield when extending the reaotion time. "he O-methylisourea 

used for thia purpose was prepared aooording to Jeodid, Ra jnova jn 

/ 8 /  and Sohuohing and Barnes /9/. 

Experimental 

Choioe of guanylation oonditions 

The experiments w e r e  oarried out using O-methylisourea label- 

led with 14C. Samples were taken f r o m  the reaotion mixture at 

defined tine intervals and subjeoted to analysis. 

The results are shorn in the following table 

The yield of edeine B in dependenoe on the 

amount of O-methylis~urea-~~C and reaotion time 

Amount of 
0-metppso- 

moles mCi 

Ratio of 
D -me thy1 - 
edeine A 
i sourea- 4~ to 

~ 

3: 1 
4: 1 
5: 1 
6: 1 
6: 1 

At a ratio of O-methylis~urea-~~C to edeine A of 3:l and 4:l 

even for a long reaotion time /72 hours/ a mixture of both 

edeines was obtained, whioh contained considerable amounts of 

edeine A. Despite the use of a column filled with DEAE cellulose 

/11/ the separation of edeine A from edeine B was insufficient. 

At a ratio of 511 the reaotion mixture purified on oellulose 

oontained only traoe amounts of edeine A. At a ratio of 6:1 the 

produot did not contain edeine A and the separation on the cellu- 



lose column was not necessary. On the other hand, independently 

of the r a t i o  of O-methyl i~ouree-~~C to edeine A, used i n  the 

reaction, the preparation contained also other unidentified 

radioaotive substances of high molecular weight, which appeared 

on the chromatogram between the s t a r t i n g  l i n e  and edeine B. 

These substances were separated from edeine B by preparative 

paper ohroma tography. 

Guanylation of edeine A 

Edeine A and edeine B sulphates of molecular weights 1260 and 

1302, respectively,  were supplied by Tarchomin Phannaceutioal 

Works "Polfa" /Poland/. 

The synthesis of O-methyl i~ourea-~~C was  oarr ied out using 

2,3 m o l e s  of barium ~ a r b o n e t e - ' ~ C  of a t o t a l  a c t i v i t y  of 

105,3 m C i  and a specif io  a c t i v i t y  of 46 mCi/nunol. The radio- 

ohemical y ie ld  amounted to  58,0$ end the spec i f ic  ao t iv i ty  of 

the product was 43,5 mCi/mmole. 

0,8  m o l e  of O-methyl i s~uree-~~C hydroohloride of a t o t a l  

a c t i v i t y  of 24 m C i ,  d i lu ted  w i t h  0,4 mmole of the  inact ive 

oompound, was added t o  0 , 2  mmole of edeine A aulphate. 

The mixture was dissolved i n  a f r e sh ly  prepared solut ion of a 

composition: 8,8  m l  of water, 7 m l  of ethanol, 3 m l  of t r ie thyl -  

amine, 1,6 m l  of 1 N NaOH. The react ion was oar r ied  out a t  room 

temperature with oontinuas s t i r r i n g  up t o  the disappearance of 

edeine A /approx. 72 hours/. Every 24 hours the oontent of 

edeine A and B i n  the react ion solut ion his been determined by 

thin layer  ohromatography. After the react ion the mixture was 

aoid i f ied  with 3 N hydrochlorio aoid to  pH 3, ooncentrated to  

a volume of 10 al and applied onto the oolumn. 



Edeine B 

Separation on the oolumn 

Sephadex LEI 20 and a ohromatographio oolumn K-26, mupplied by 

Pharmaoia , Sweden. 
Automatio fraotion oolleotor type 301, Unipan, Poland. 

The oolumn was filled with the gel previously subjeoted to swe- 

lling in a water-methanol solution. 

A d i m  of Whatman 3 paper was placed on the top of the oolumn. 

The reaotion mixture was applied to this paper diso.  

The elution was carried out with water under a hydrostatio pres- 

sure of 1 m H20 at a flow rate of approx. 50 ml/h. 

The volume of the bed was 120 m l .  The first 100 m l  of the 80111- 

tion formed one fraotion, then 2 m l  fraotions were oolleoted to 

the test tubes of the fraotion oolleotor. 

Edeine B-14C of a neutral reaotion was eluted first, followed by 

an acid fraction oontaining the excess of O-methyliso~rea-~~C 

and inorganio salts as well as unidentified radioactive substan- 

ces. The edeine B-14C fraotion of a volume of 80 ml was oonoentra- 

ted to 2,s ml. The preparation obtained in the form of an aqueous 

solution showed a total activity of 3,25 mCi and a radioohemical 

purity of 86%. 
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Purification by means of paper ohromatography 

A chromatographic chamber Chropa Entwiklungskammer 0,02, 

supplied by Classwerke Ilmenau, /CDR/ -8  used. 0,l ml of the 

solution, of a concentration 80 rng/ml was applied to sheets of 

Uhatrnan 3 paper of dimensions of 2 7 ~ 2 2 ~ 5  om. 

A mixture of isopropanol-25$ ammonia-ohloroform 12:8rl was used 

as solvent. The ohrornatogram was developed for 17 hours and then 

subjected to aUtOradiO6TtIphy for 5 h. 

TJIP edeine fraotion was out out and eluted for 48-72 hours. 

The eluate of a volume of 250 ml was oonoentrated to 6 ml. 



The edeine B was then precipitated by aoidifying the eluate with 

1 N H SO to pH - 5,5 and adding it dropwise to 190 ml of ethanol. 

The preoipitate was filtered and washed thrioe with 5 m l  of abso- 

lute methanol when leaving a layer of aloohol on the top of the 

preoipitate. 

The preoipitate under the methanol layer was transferred to a 

dessioator and dried under vaouum over P 0 

of edeine B-14C was obtained. 

Its total aotivity amounted to 2,43 mCi and its speoifio aotivity 

to 20,6 mCi/mmole. The radioohemioal yield with respeot to the 

O-methylis~urea-~~C, was 10,lp. The radioohemioal purity was 

97,7$ as determined in the solvents deeoribed below. 

Regenera tion of barium oerbona te- 4C. 

The fraotion oontaining O-methyli~ourea-~~C, inorganio salts und 

the unidentified substanoes of low moleoular weight, of a total 

aotivity of 76 mCi was subjeoted +o regeneration by oombustion 

in a olosed vaouum system. The g a s  evolved, which oonsisted 

largely of C0,-14C and hydrogen ohloride was absorbed in 20% 

sodium hydroxide solution. The barium ~arbonate-’~C preoipitated 

from this solutions had a total aotivity of 35 mCi. The radio- 

ohemioal yield was 46%. 

2 4  

153 mg /0,12 mmole/ 2 5’ 

Chromatowaphio analysis 

The enalyais of samples taken during guanylation of edeine A 

and thoae obtained by elution from the Sephadex oolumn as well 

as the analyais of the final preparation was oarried out by 

means of asoending paper ohromatography. Samples and standards 

/+lo ug/ were applied to atrips of Whatman 3 paper 2 om in 

diameter. The ohromatograms were developed using the following 

solwentr iaopropenol-25$ ammonia - ohloroform /12:8:1/ at room 

temperature for 17 hours. The ohromatograms were dried by means 

of 8tream of warm air /approx. 50’ C/. 
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The inactive substanoes were located by spraying the spots with 

O,3$  ninhydrin aolution in ethanol. 

The position and the relative aotivity of the substances labelled 

with 14C were determined with the aid of a Berthold model LR 2732 

ohromatogram a0anner.M value of O,l7 and 0,31 for edeine B 

and A, respeotively, were found. 

The results obtained by paper ohromatography were oonfirmed by 

thin layer ohromatography under the following oonditiona; 

mobile phalrer isopropanol-25$ ammonia-water /6:4:3/; 

thin layer: DC-Alufolie Kieselgel GF /Merok/; 

The samples and standards /5-10 ug/ were applied to a plate 

0,25 mm thiok and developed at room temperature for 3 hours. The 

thin layer ohromatograms were dried and developed in the same as 

the paper ohromatograms. 

The obtained Rf values were 0,28 and 0 , 3 6  respectively for 

edeine B and edeine A. 

The radioaotivity was measured by means a liquid sointillation 

counter /12/. 
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