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SYNTHESIS OF RADIOACTIVE STILBAMIDINE DIISETHIONATE 

(STILBENE-49 4u=DICARBOXAMIDINE=Cl4 DIISETHIONATE) 

* James Co Reid 

Radiation Laboratory and Department of Chemist~ 
University of California~ Berkeley~ California 

September 29~ 1949 

ABSTRACT 

Stilbamidine diisethionate (Stilbene~4.114 u =dicarbo:xamidine dii.se= 

thionate) labeled with Carbon 14 in the amidine groups has been prepared 

from isotopic sodium cyanide. The method employed consists of the conversion 

of 4.94 o=dibromostilbene to dinitrilostilbene followed by the conversion of the 

dinitl~la to the diamidineo 

* Present addressg National Cancer Institute~ National Institutes of Health, 
Bet;hesda. 14.~ Maryland. 

** The work described in this paper was sponsored by the Atomic Energy Commission. 
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SYNTHESIS OF RADIOACTIVE STILBAMIDINE DIISETHIONATE 

(STILBENE=434°=DICARBOxAMIDINE=Cl4 DIISETHIONATE) 

by 

James Co Reid (l) 

Radiation Laboratory and Department of Ch~mistry~ 
University of California3 Berkeley ~2; 

Stilbamidine has been labeled in this laboratory in order to study its meta-

bolism by tra~er technique. The compound was prepared as the salt of isethionic 

acid which9 be~ause of its' easy solubility.~> is the form in which the drug is or= 

dinaril.y administeredo The reaction sequence is given below. 
~++ 

(1) 

(2) 

Ba(~N)2 HS03 a.- Cuz(~N)2 

* 
0?1.2, ( CN) 2 •· BrOCH• CHOBr CHo~N 

Present addressg National CanCJer Institute9 National Institutes of' Health, 
Bethesda 143 Marylande 
The work described in this paper was sponsored by the Atomic Ehergy Commissiono 
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ExPerimental 

Isethionic Acid~~ = Barium isothionate was prepared from diethyl sulfate and 

fuming ~Jlfw':>i© acid (3). An aqueous solution of the salt was exactly neutralized 

with sulfuric a©id to prepare free isethionic acid. After removal of barium sul-

fateJ the solvent was evaporated in vacuum at room temperature and the white9 

highly deliquescent residue was dried .in high. vacuum. 

Jl4 ~~~d~¥. g = Isotopic sodium cyanide was prepared as an aqueous solution 

containing ex·~es s sodium hydroxide by reduction. of radioactive barium carbonate with 

sodium azide (4)o The yield was 60%. 

Ouprous~nid~~Ql4g- ·Radioactive cuprous cyanide was prepared from cupric sul-

fate and isotopic sodium cyanide in the presence of bisulfite. Bisulfite serves 

to reduc~ the ©V~ric ion (5)~ without it2 the cupric ion is reduced at the expense 

of cyanide~ half of which is lost as cyanogen. The reaction vessel was a 40 ml. 

conical Pyrex centrifuge tube fitted with a three=hole rubber stopper. Through the 

respective holes were inserted a sealed stirrer, the stem of a small separator.y 

funnel and a gas outlet tube. The outlet tube was connected to an absorbercontain-

ing alkaline permanganate to catch any cyanogen which might be formed •. Into the 

centrifuge tube was placed a solution of lo50 g. (6o00 mmoles) of cupric sulfate 

in 10 mlo of water acidified with three drops of 6M sulfuric acid. The separatory 

funnel received 15 m1. of a solution containing 3.85 mmoles of sodium cyanide and 

loOO go (3o97 mmoles) of sodium sulfite heptahydrateo The solution was about Oo5M in 

sodium hydroxideo A drop of phenolphthalein was added to the solution~ followed 

(3) Ao Ao Goldberg~ Je Ohem. Soce~ ~2 Po 716. 

(4) Ao Wo Adamson.ll Jo Am., Chern., Soc.;~ £2~ 2564 (1947)., 

(5) Ho Jo Barker~ Jo Chem. Soco~ ~~ P• 79o 



by en~ugh 6M sulf'ur:i.c:.ac:id to discharge the pink coloro The cyanide solution was 

added drov~ise to the cupric sulfate while the mixture was stirred vigorously; A 

white precipitate of cuprous cyanide formed rapidly.j) and after fifteen minutes a 

gentle cUl"rent of air was drawn through the apparatus to carry any gaseous products 

into the peme.nganateo The cuprous cyanide was collected by centrifugation9 washed 

and vacuum dried.. The yield was 06350 ga 9 100%., The yield in this step ordinarily 

ran arour~d 80%o The product was not removed from the centrifuge tube be~ause the 

physica-! plr·wJP'<:'s."'\t,ies of the substance make it difficult to transfer quantitatively. 

The tube was us@d as the reaction vessel in the next step& 

~~~~~~~~ - The synthesis from this point on follow~ a previously 

reported me;th,cod (6).. To the cuprous cyanide prepared in the manner described above 

was added 665 mgo (1&95 mmoles) of 49 4=dibromostilbena and the solids were mixed 

with a pc~'r:Q;r;Jlain spatula. One milliliter of dry C • Po pyridine was then stirred 

in and the mixture was refluxed one and one=half hours (bath temperatUI"e 190=210°). 

The mixtur~ was cooled somewhat~ 2 mlo more pyridine was added and the mixture was 

reflu.xed f'i'W® 11Id.nu.tes. It was then cooled almost to the point of solidification 

and 9 mlo 10f c;oncentration hydrochloric acid was poured in. Lumps were broken up 

by thcorclf;,)J.gh sti~~ing and the mixture was centrifuged. After three washes with 2 mL 

portions of c-~;n~entrated hydrochloric: acid followed by three 2 mlo portions of water, 

a clean yellow product was obtained melting at 265=21i'. The yield was 471 mg • .l! l04%o 

This mate:Jda.l. was. u.sed in the next step without further purification. 

~~"~'le N:i.trile to the Imido=esterg = The dicyanostilbene was transferred 

to a 15 x 150 rrm. Pyrex ignition tube.l! whi©h was then constricted near the moutho 

Water introduced by the glassworking lamp was removed by attaching the tube to a high 

(6) So Banc3hes Ho J o Barber and Ao Mo Woolman9 J. Cherne Soc.," ~.9 p, L 

==----===-=-=-===--
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waouum line for a few minutes .. To the contents ot the tube were add~d :5 mlo of C.Po 

c:hl<Drofor.m. and Oo.15 mgo ofC.Po methanoL The mixt•.;;xe was saturated at Q©l with dry 

hydrogen ·Z!lhloride and the tube was sealedo It was then rotated me©hanil]ally folr' 

sixty ho'll.I's at room temperatureo The tube was opened.l) two volumes of ether waS~ 

added and the X'ea©t:lLon mixture was transferred to a ©E.mtrifu.ge tube.ll whi©h 'W~ls 

capped to exclude moistureo After bei.ng washed twice by centrifugation with dry 

ether.9 the yell•(;W imido-ester dib;ydrochloride was dried in high vacuum o It weighed 

:590 mg" (I?';$ J o . The prrc;d11!,©t was us 18id in the .oo:xt step without further purification o 

~~~dir~G=D~~~eth~~. = The imido=ester was transferred to a 15 X 150 mmo 

Pjl"l"ex igrd3\:.:l.on. tube and the tube was constri.©t®d neal!:' the open end o The CGI;)V.st:riction 

was pla.~r;~d far enou.gh below the mouth of the tube that. moisture from the burner could 

not ente::'t.' the t;ube, Into the tube was introduced 10 ml., of a 10% solution <Df anhydrous 

ammonia :lb'1l anhydrous ethanol and the tube was sealecL nfwas then heat,ed thirty=six 

hours a.t 60cQ.Io :l'he tube was opened and the diamidine (free base) was C©·llected by 

centrifug-ationo Aft,er being washed by centrifugation with two,"5 ml., portions of' 

dry ether and dried in a high vacuum.l) the white produ~t weighed 410 mgo (96%) .. 

Pu.rifir.~at:i.cm was effected by conversion of the diamidine to the hydroob.lori.de.s followed 

by reprel():ipitation of the free baseo To aocomp;Lish this the amidine still contained 

in the oentrif'i1ge tube in which it was collected was thoroughly moi.sten~d with 0.5 mL 

of conce~.ted hyd~ochlori© acid9 and the mixture was diluted with 5 mlo of watero 

The tube was warmed to 60© ilnd the mixture was centrifuged. The superna.t.a:nt solution 

was pipeted into a 125 mlo flasks where it deposited yellow crystals of the dihydro= 

chlorid® on co©ling .. The residue in the centrifuge tube wa~ extra©ted repeatedly with 

water and the supernatant solution in each ©ase was pipeted into the flasko 



As ea~h new portion was added to the contents of the flask~ more amidine di­

hydrochloride separated, thrown down by the salting-out effect of the relatively 

high hydrochloric acid concentration of the solution in the flask. When thia criterion 

showed that nothing more was being dissolved from the residue in the centrifuge tube, 

this residue was treated with 5 mle of 6M hydrochloric acid and then with water 

againo This repetition of the extraction procedure produced a small additional crop 

of hydrochlorideo 

The stilbamidine dihydrochloride was then precipitated more completely from 

the solu:tion in the 125 mlo flask by making the solution, which had a total volume 

of about 80 mlo» 2M in hydrochloric acid. The yellow dihydrochloride was collected 

by filtrat:lLono After being sucked as dry as possiblejl the hydrochloride was dissolved 

in 8 mlo of warm water and the solution was treated with charcoal and filtered. The 

nearly c~lorless filtrate was chilled in ice and the free amidine was precipitated 

with 6M ammoniao The white product was collected by centrifugation and washed once 

with 1 mlo of cold water. It was then dissolved without delay in a solution of Oo63 go 

of isethionic acid in 2 mlo of watero A slight residue was removed by centrifugation 

and stilbamidine diisethionate was precipitated from the supernatant solution by 

adding twenty volumes of acetone. The precipitate was collected by centrifugation 

and redissolved in 2 mlo of water. After centrifugation to remove a slight turbidity3 

the diisethionate was again precipitated with acetone~ filtered and dried at 60° in 

vacuum& The p~le yellow product weighed 278 mgo (34% based on imido-ester dihydro­

chloride) and melted with decomposition and evolution of gas at 308=312° uncoro 



Ana.~vsis 

Calcdo for C26H2808N4S2g C» 46G50; H~ 5o46; N3 l0e853 S~ 12o4o 

Foundg c~ 47 o41; H.IJ 5G.3o, N.!l 10ol7' s~ 12o97 0' 

The overall yield based on sodium cyanide was 19%.· 
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