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Dithiomalontc acid d iary lam[des  a re  cycl ized to 3 ,5 -d i a ry l amino - l , 2 -d i t h io l i um halides by 
oxidation with an equivalent amount of b romine  (iodine) in ch lo ro fo rm solution; the s a m e  
amides  a re  cycl ized to 4 - b r o m o - 3 , 5 - d i a r y l a m i n o - l , 2 - d i t h i o l i u m  bromides  with excess  b r o -  
mine and to 3 - a r y l a m i n o - 5 - a r y l i m i n o - l , 2 - d i t h i o l s  in alkaline media with po tass ium l e f t [ c y -  
anide. The behavior  of the synthes ized subst i tuted 1,2-dithiols with r e s p e c t  to var ious  r e -  
agents was studied. 

In con t ras t  to der iva t ives  of other  dithio acids ,  dtthiomalonic acid amides  and N-subst i tu ted  amides  a re  
oxidized to 1,2-dithiol der iva t ives  [1-3] that have found b road  prac t ica l  applicat ion [4]. 

Schmidt [2] and Barnikow [5] obtained 3 ,5 -d i a ry l amino - l , 2 -d i t h lo l t um iodides by oxidation of dithio- 
malonic acid d ia ry lamides  with iodine in alcohol solution. In an a t tempt  to oxidize dithiomalontc acid dian- 
ilide with b romine  in ch lo ro fo rm solution Barnikow and c o - w o r k e r s  were  unable to isolate an oxidation 
product  and identified only e l e m e n t a r y  sulfur  [6]. 

We have obtained 3 ,5-diaryl~amino-l ,2-d[ thie l ium b romides  (Ia, b) by the action of a solution of b r o -  
mine in ch lo ro fo rm on dithiomalonic acid d ia ry lamides  and 3 ,5-d ian i l ino-1 ,2-d i th io l ium iodide, which is 
identical to the product  descr ibed  in [5], by the action of iodine on dithiomalonic acid dtanilide under s i m -  
i lar  conditions. 

In con t ras t  to the data in the l i t e r a tu re  r ega rd ing  r ing opening and isolation of e l e m e n t a r y  sulfur  [7, 
11], ionic halogen is r ead i ly  spl i t  out by the action of bas ic  reagen ts  (NaOH, KSH, C6HsNH2, etc.) on b romide  
I to give 3 - a r y l a m i n o - 5 - a r y l i m i n o - l , 2 - d i t h i o l s  (IIa, b). 
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When Ia is refluxed with concentrated hydrochlor ic  acid, bromine is replaced by chlorine to give the 
corresponding 1,2-dithiolium chloride (IIIa). Compound IIIa was also obtained by refluxing IIa with hydro-  
chloric  acid. A dithiolium salt that is res is tant  to hydrolyt ic  cleavage at the C =N bond is fo rmed in this 
react ion.  

Like I, on t rea tment  with bases ,  1,2-dithioHum chloride IIIa readi ly  splits out ionic halogen and is 
converted to IIa. The r e s i s t ance  of the t ,2-di thiol[um hal[des that we obtained to basic reagents  is appar-  
ently explained by the presence  of arylamino groups in the 3 and 5 posit ions,  which are  responsible  for the 
possibi l i ty of the formation of dipolar s t ruc tures  and stabil ize the 1,2-dithiolium ring. 

The oxidation of dithiomalonic acid diarylam[des with 2 or 3 moles of bromine in ch loroform solution 
gives 4 -b romo-3 ,5 -d [a ry lamino- l ,2 -d [ th io l ium bromides  (IVa, b). Compound IVa was also obtained by the 
reac t ion  of Ha with a molar amount of bromine in chloroform.  

On t rea tment  with bases ,  IV readi ly  splits out ionic halogen to give 4 - b r o m o - 3 - a r y l a m i n o - 5 - a r y l i m i n o -  
1,2-dithiols (Va, b). The bromine in the 4 position of the 1,2-dithiol[um r ing is inert  with respec t  to nucleo- 
philic substitution react ions  (except for the react ion with hydrazine hydrate).  The 1,2-dith[ol[um salts are  
decomposed by the action of hydrazine hydrate and ary lhydraz ines  in aqueous solutions, and pyrazole  der iv-  
atives are  formed in anhydrous media [7]. 

3.5-Dianil inopyrazole,  which is identical to the compound we previously obtained in [8], is obtained by 
heating 3 ,5-diani l ino- l ,2-di th io l ium bromide in hydrazine hydrate or in an alcohol solution of hydrazine hy-  
drate on a water  bath for severa l  hours.  The react ion proceeds with hydrogen sulfide evolution. 3,5-Dian- 
i l inopyrazole was also obtained by heating Va with an alcohol solution of hydraz[ne hydrate.  Splitting out of 
halogen apparently occurs  during the step involving r ing opening after the addition of hydrazine to the 1,2- 
dith[oI [9]. 

The oxidation of diothiocarboxylic acid diarylamides with potass ium ferr ieyanide has not been de- 
scr ibed  in the l i te ra ture .  It is known only that dithiooxanilide is not oxidized by potass ium ferr icyanide to 
the benzothiazol derivative [10]. We ca r r i ed  out the oxidation of dithiomalonic acid dianilide with an equi- 
molar  amount of potass ium ferr icyanide in alkaline media and obtained 3-ani l ino-5-phenyl imino- l ,2-d i th io l ,  
which was identical to Ha. 

On t rea tment  with reducing agents,  1,2-dithiol derivatives are  either desulfurized [4] or undergo 
cleavage of the S - S  bond [2]. We obtained dithiomalonic acid dianilide by reduction of 3-ani l ino-5-phenyl-  
imino- l ,2-di th io l  with zinc in acetic acid. 

E X P E R I M E N T A L  

3,5-Diani l ino- l ,2-di th iol ium Bromide (In). A solution of 0.6 g (0.003 mole) of bromine in ch loroform 
was added with s t i r r ing  to a solution of 1 g (0.003 mole) of dithiomalonic acid dianilide in 40 ml of dry 
chloroform,  after which the mixture was allowed to stand at room tempera ture  for 2-3 h. The resul t ing 
yellow precipitate was removed  by filtration, washed with chloroform,  and air  dried to give 1.2 g (94%) of 
a product with mp 177 ~ (from alcohol). Found: Br 22.2%. CI~Hi3N2BrS 2. Calculated: Br 21.9%. 

3 ,5-D[(p- toluidino)- l ,2-di thie l ium bromide (Ib), with mp 214-216 ~ (from alcohol), was s imi la r ly  ob- 
tained in 89~c yield. Found: Br 20.4%. CnHnN2BrS 2. Calculated: Br 20.4%. 

3-Ani l ino-5-phenyl imino- l ,2-di th[ol  (IIa). A) A mixture of 1 g (0.003 mole) of 3 ,5 -d ian i l ino- l ,2 -d i -  
thiolium bromide (or chloride) and 20 ml of 5% aqueous sodium hydroxide solution was s t i r red  for 1-2 h. 
The resul t ing precipi tate  was removed  by fi l tration, washed with water ,  and aLr dried to give 0.65 g (84%) 
of a product with mp 161 ~ (from alcohol). Found: S 22.3%. CIsH12N2S 2. Calculated: S 22.4%. 

B) A solution of 0.2 g of sodium hydroxide in 30 ml of water  was added to a solution of 1 g (0.003 
mole) of dithiomalonic acid dian[lide in 25 ml of alcohol, after which the mixture was cooled to 7-8 ~ and a 
solution of 1.2 g of po tass ium ferr icyanide in 10 ml of water  was added slowly with s t i r r ing.  The mixture 
was than allowed to stand at room tempera tu re  for 1-2 h. The resul t ing yellow precipitate was removed  by 
filtration, washed with water ,  and air  dr ied to give 0.9 g (90%) of a product with mp 160 ~ (from alcohol). 
3- (p-Toluid ino)-5- to ly l imino- l ,2-d i th io l  (IIb), with mp 160 ~ (from alcohol), was s imi la r ly  obtained by 
method A. Found: S 20.0%. CnH18N2S 2. Calculated S 20.4%. 

Compounds IIa and IIb were obtained as yellow crys ta l l ine  substances that were soluble in many o r -  
ganic solvents and stable on heating. 
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.3.~5-Dianilino-l,2-dithiolium Chloride (III). A) A mixture of 0.5 g of 3 ,5-diani l ino- l ,2-dRh[ol ium b r o -  
mide and 10 ml of concentrated HC1 was heated on a water  bath for 10 h, after which it was allowed to stand 
at room tempera ture  for 48 h. The precipi tate  that formed on standing was removed by filtration, washed 
with water ,  and air  dried to give 0.4 g (93%) of a product with mp 193-194 ~ (from alcohol). Found: C1 10.7%. 
C15H13N2C1S 2. Calculated: C1 11.1%. 

B) A 0.5-g sample of 3-ani l ino-5-phenyl imino- l ,2-di th iol  was heated on a water bath with an alcohol 
solution of hydrochlor ic  acid (1 ml of concentrated HC1 in 5 ml of alcohol} for 1-2 h. A portion of the sol -  
vent was removed  in vacuo, and the result ing l ight-brown precipitate was removed by filtration, washed 
with water ,  and air  dried to give a product with mp 194 ~ (from alcohol}. 

4 -Bromo-3 ,5-d ian i l ino- l ,2 -d i th io l ium Bromide (IV). A) A solution of 1.5 g of bromine in ch loroform 
was added slowly with s t i r r ing  to a solution of 1 g (0.003 mole) of dithiomalonie acid anilide in 10 ml of 
chloroform. After 1-2 h, the resul t ing crystal l ine precipitate was removed  by filtration, washed with chlo- 
ro form,  and air  dried to give 1.5 g (91%) of a product with mp 142 ~ (from alcohol). 

B) A solution of 0.5 g of bromine in 10 ml of ch loroform was added with s t i r r ing  to a solution of 1 g 
(0.003 mole) of 3-ani l ino-5-phenyl imino- l ,2-di th iol  in 10 ml of chloroform; the addition of the f i rs t  portions 
of the bromine solution was accompanied by the production of a viscous mass that crys ta l l ized on further  
addition of bromine.  The yellow precipitate was removed  by filtration, washed with choloroform,  and air 
dried to give 1.5 g of a product with mp 141-142 ~ (from alcohol). Found-. Br 36.4%. C15HI2N2S2Br 2. Cal-  
culated: Br 36.0%. 

4-Bromo-3,5-di (p- to lu id ino)- l ,2-di th lo l [um bromide (IVb), with mp 155-156 ~ (from alcohol}, was ob- 
tained by method A f rom dithiomalonic acid di(p-toluldide). Found: Br 34.2%. C17HITN2S2Br2. Calculated: 
Br 33.9%. 

4-Bromo-3-an i l ino-5-phenyl imino- l ,2 -d i th io l  (Va). A 0.5-g sample of IVa was added to 5 ml of 5% 
aqueous solution of sodium hydroxide, and the mixture was s t i r r ed  vigorously at r o o m  tempera ture  for 2 h. 
The precipitate was removed by filtration, washed with water ,  and air  dried to give 0.36 g (90%) of a prod-  
uct with mp 133-134 ~ (from alcohol). Found: Br 20.0%. C17H17N2BrS 2. Calculated: Br 20.4%. 

4 - B r o m o - 3 -  (p-toluidino)-5- (p-tolyl imino)-l ,2-dithiol  (Vb), with mp 160 ~ (from alcohol}, was s imi la r ly  
obtained. Found: S 20.3%. CI?H20N2S 2. Calculated: S 20.0%. 

3,5-Dianilinopyrazole.  A) A 0.4-g (1.4 mmole) sample of 3-ani l ino-5-phenyl imino- l ,2-di th iol  was 
dissolved in 10 ml of alcohol, and 2 ml (60 mmole) of 50% hydrazine hydrate was added. The mixture was 
heated at 60-70 ~ for 6-7 h until hydrogen sulfide evolution ceased completely.  A portion of the solvent was 
removed  in vacuo, and the precipitate was removed  by filtration, washed slightly with water ,  and air  dried 
to give a product with mp 199-200 ~ (from alcohol}. 

B) A 0.5-g (1.3 mmole) sample of 4 -bromo-3-an i l ino-5-phenyl imino- l ,2 -d i th io l  was heated on a water  
bath with 4 ml (0.12 mole) of 50% hydrazine hydrate in alcohol solution until hydrogen sulfide evolution 
ceased.  Water (3 re_l) was added, the mixture was cooled, and the resul t ing white crystal l ine product was 
removed by filtration, washed with cold water ,  and air  dried to give a product  with mp 199 ~ (from alcohol). 

Reduction of 3-Ani l ino-5-phenyl imino- l ,2-di th iol .  A 0.5-g sample of zinc dust was added to a solu-  
tion of 0.4 g (1.3 mmole) of IIa in 10 ml of acetic acid and 1 ml of hydrochlor ic  acid, and the resul t ing l ight-  
yellow precipitate was removed  by filtration and dissolved in methanol. The solvent was removed  in vacuo, 
and the res idue was purified by pass ing a ch loroform solution of it through a column filled with A1203 and 
subsequently removing the solvent in vacuo to give 0.12 g of a product with mp 147-148 ~ No melting-point 
depress ion was observed for a mixture of this product with dithiomalonic acid dianilide. 
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