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The cor responding  6 - a ry l amino  der iva t ives  were  obtained by reac t ion  of 6 -ch loro ,  6- 
b romo,  and 6-methoxy  der iva t ives  of benzo- l ,2 ,3 -d i th i azo l ium and the i r  se len ium 
a n a l o g s -  benzo - l , 2 ,3 - th i a se l enazo l ium,  benzo-2 ,1 ,3 - th iase lenazo l ium,  and b e n z o - l , 2 , 3 -  
d i se lenazol ium sal ts  - with a rom a t i c  amines .  The 6-methoxy der iva t ives  also reac t  with 
ace ta tes  of secondary  aliphatic amines ,  whereas  in the case  of the chloro der iva t ives  at tack 
is d i rected to the he teror ing .  6-Aryl(dia lkyl)amino d e r i v a t i v e s  of di thiazolium and 1,2,3- 
th iase lenazo l ium sal ts  a r e  protonated in concentra ted  sulfur ic  acid at the exocyclic n i t ro -  
gen a tom.  The analogous der iva t ives  of 2 ,1 ,3- th iase lenazol ium and d ise lenazol ium sal ts  
under  the s a m e  conditions f o r m  a t au tomer ic  mix tu re  of dicat ions,  the posi t ion of the 
equi l ibr ium between which depends on the substi tuent.  The e lec t ronic  and P1VIR spec t r a  
of the aminat ion products  a r e  p resen ted .  

Benzo- l ,2 ,3 -d i th iazo l ium cations (I) that  contain halogens and alkoxy groups in the 6 posit ion reac t  with 
anil ines to give 6 -a ry l amino  der iva t ives  [1, 2]. The e lec t ronic  and PMR spec t ra  of benzo - l , 2 , 3 - t h i a se l en azo -  
l ium (II), benzo-2 ,1 ,3 - th iase lenazo l ium (III), and benzo - l , 2 , 3 -d i s e l enazo l ium (IV) sa l t s ,  which we recen t ly  syn-  
thes ized ,  show that  local izat ion of the pos i t ive  charge  in the 6 posit ion of the benzene ring of these  compounds 
is even g r e a t e r  than in the I cations and that they consequently should r e a c t  readi ly  with anil ines.  
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In fact ,  deeply colored a ry lamino  der iva t ives  IIe, f, Hie-f ,  and IVe, f were  obtained in the react ion  of 
sa l ts  of I Ib-d,  IIIb-d,  and IVb-d with anil ines.  Analogous reac t ions  involving subst i tut ion with al iphatic amines  
have not been descr ibed  and do not take place when the invest igated cations a r e  t r ea t ed  with amines  under the 
conditions descr ibed  for the synthesis  of a ry lamino  der iva t ives .  It was found that dialkylamino der iva t ives  
Ig- i ,  I Ig- i ,  IIIg, and IVg a re  obtained when methoxy der iva t ives  I-IV a re  t r ea ted  with amine  ace ta tes .  The 
reac t ions  proceed  m o r e  slowly than with a romat i c  amines  under  the s a m e  conditions but do occur  smoothly  to 
give the products  in high yields.  The s t ruc tu re s  of sa l ts  Ig and IIg were  conf i rmed by a l te rna t ive  synthesis  
f rom 3 -mercap to -4 -aminod ime thy lan i l i ne  hydrochlor ide  and thionyl chloride or  selenious acid,  respec t ive ly .  

The use  of  ch loro-subs t i tu ted  sal ts  I-IVb instead of the methoxy der iva t ives  in the reac t ion  with amine 
ace ta tes  leads to the format ion  of deeply colored subs tances  that do not contain dialkylamino groups (according 
to the PMR spect ra) .  Salts I] and IIj, identical  to the products  of the reac t ion  of Ib and IIb with dia lkylamine 
ace ta t e s ,  were  obtained by a l te rna t ive  syntheses  f rom cat ions Id and IId and 2 ,2 ' -d i amino-5 ,5 ' -d ipheny l  d isul -  
fide. 

Signals of the protons of the benzene ring ahd dialkylamino groups are  observed  in the PMR spec t ra  of 
the dialkylamino der iva t ives  obtained (Table 1). The chemica l  shifts  of the protons of the condensed ring in 
I - IV (g-i) a r e  shifted 0.5-1.2 ppm to s t rong field as compared  with the unsubsti tuted cations ; this provides  ev i -  
dence for s t rong coupling of the subst i tuent  with the benzene r ing in the invest igated sys t ems .  
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mit ted Apri l  13, 1976; rev i s ion  submit ted  Dec ember  24, 1976. 
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Successive replacement  of the sulfur  atoms by selenium in amino derivatives I gives r i se  to a batho- 
chromic  shift of the long-wave bands in their  e lectronic spec t ra  (Table 2). 

Dissolving of 6-amino derivatives I and III in 100% H2SO 4 leads to the disappearance of the intense violet 
colorat ion,  and the color  of the solutions increases  to yellow, during which the electronic spec t rum is s imi lar  
to the spec t ra  of unsubstituted salts Ia and IIIa in concentrated H2SO 4. This provides evidence that under these 
conditions salts Ie- i  and IIIe-g are  protonated at the amino group togive dications V. In contrast  to this, 6 -  
amino derivatives of II and IV, which contain a selenium atom in the 2 position, dissolve in H2SO 4 with deepening 
of the colorat ion to blue and green shades. The origInal spect ra  are  regenerated when the solutions are  diluted 
with water.  The deepening of the colorat ion in this case can be explained only by protonation of the ring ni t ro-  
gen atom to give dications VI, the positive charges  in which are  delocalized and, as shown below, the par t ic ipa-  
tion of the amino groups in conjugation is re inforced:  

V Via ylb 

Y, VI X.-$,  Se 

H ,S N 

Ylc 

However,  bands with Xma x 360-365 nm, which show that protonation takes place with the formation of 
dications with s t ruc ture  V, are  also observed in the absorption spect ra  of the solutions of IIg-i  and IVg. The 
ra t io  (VI/V) of the concentrations of dications VI and V obtained by protonation of salts IIe-i  can be judged f rom 
the intensity of the bands at 620-650 nm and, respect ively,  360-365 nm: an increase  in the intensity of the 
f i rs t  band is accompanied by a corresponding decrease  in the intensity of the second band in the following 
order  of substituents in the 6 position: piperidino, diethylamino, dimethylamino, and phenylamino. In the case  
of arylamino derivatives IIe, f the shor t -wave band vanishes completely. The absorption curves of salts IIi and 
IVg recorded in 50-100% H2SO 4 have isopiestie points, the presence  of which attests to the independence of the 
rat ios  of the concentrat ions of forms V and VI on the acidity of the solution. Thus the fraction of dication VI 
inc reases  as the basici ty of the exocyclic ni trogen atom decreases .  

Compar ison  of the PMR spectra  of salts I, II, and IVg in concentrated H2SO 4 with their  spectra  in t r i -  
f luoroacetic  and 70% H2SO 4 (Table 2) confirms the existence in concentrated H2SO 4 of dications, the signals of 
the a romat ic  protons of which are  shifted 0.4-1.2 ppm to weak field. 

E X P E R  I M E  NTA L 

The UV spec t ra  of 0.25 �9 10 -4 M solutions of the compounds were recorded with an SF-8 spectrophotometer .  
The PMR spec t ra  were recorded  with a Varian HA-100 spec t romete r  with cyclohexane and methylene chloride 
as the internal s tandards.  

6-Ani l inobenzo- l ,2 ,3- th iase lenazol ium Chloride (IIe). A solution of 1 g of aniline in 5 ml of acetic acid 
was added with s t i r r ing  and cooling to a suspension of 2.4 g (0.01 mole) of salt IIb in 5 ml of acetic acid, and 
the mixture was s t i r red  for  12 h. The crys ta l l ine  precipi ta te  was removed by filtration and recrys ta l l ized  
f rom acetic acid to give 3.1 g (95%) of  v io le t -bronze  c rys ta l s  of chloride IIe. 

6 -Arylamino  derivatives Ie, f, IIe, f, and IIIe, f were s imi lar ly  obtained by the action of aniline and p- 
toluidine on salts Id, IIb, d, IIIb, d, and IVb, d. 

6-Dimethylaminobenzo- l ,2 ,3- th iase lenazol ium Chloride (IIg). A 2.4-g (10 mmole) sample of salt  IId was 
added to 10 mmole of dimethylamine acetate in 10 ml of dimethylacetamide (DMA), and the mixture was s t i r red  
at 20 deg C for 16 h. The precipi tate  was removed by fi l tration and recrys ta l l i zed  f rom acetic acid to give 2.9 
g (90%) of green c rys ta l s  of chloride IIg. Dimethylformamide (DMF) or  2 ml of acetic acid can be used instead 
of DMA. 

6-Dialkylamino derivatives Ig-i ,  IIg-i ,  IIIg, and IVg were s imi la r ly  obtained by the action of dimethyl-  
amine, diethylamine, and piperidine acetates on salts Id, IId, IHd, and IVd. 

6-Dimethylaminobenzo- l ,2 ,3-di th iazol ium Chloride (Ig). A 1.2-g (5 mmole) sample of 4 -amino-3-  
mereaptodimethylanil ine hydrochloride was refluxed for 3 min in 10 ml of thionyl chloride,  af ter  which the 
mixture was cooled and t reated with 20 ml of ether. The precipi tate  was removed by fil tration and r e c r y s t a l -  
lized f rom acetic acid to give 0.4 g (34%) of chloride Ig. 

6-Dimethylaminobenzo- l ,2 ,3- th iase lenazol ium Chloride (IIg). A 0.65-g (5 mmole) sample of selenious 
acid was added to 1.2 g (5 mmole) of 4-amino-3-mercaptodimethylani l ine  hydroehloride in 8 ml of acetic acid, 

1200 



and the mixture was s t i r red  Ior 2 h. The precipi tate  was removed by fil tration and recrys ta l l i zed  f rom formic 
acid to give 1..25 g (80%) of chloride Zig, which, with respect  to its electronic spect rum,  was identical to the 
chloride obtained by the first  method. 

2 ,2 ' -Dithiobis[6-(4-chlorophenylamino)benzo-l ,2 ,3-di thiazol iun]  Chloride (Ij). A) A 10-mmole sample 
of lb was added to 12 mmole of dimethylamine (diethylamine) acetate in 10 ml of DMA, and the mixture was 
s t i r red  lbr 24 h. The precipitate was removed by fil tration and crysta l l ized from formic acid to give 2.9 g of 
chloride ij. Compound Iij was s imi lar ly  obtained f rom salt IIb. 

B) A 2.2-g (10 mmole) sample of salt  Id was added to 1.6 g (5 mmole) of 2,2 '-di thiobis(4-chloroanil ine) 
in 10 ml ot acetic acid, and the mixture was s t i r red  for 48 h. The precipitate was removed by filtration and 
reerys ta l l ized  from formic acid to give 2.5 g of chloride Ij. Compound IIj was s imi la r ly  obtained f rom salt IId. 
The compounds obtained by methods A and B were identified from their  e lectronic spectra .  
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Q U I N O N E I M I N E S  AND Q U I N O N E D I I M I N E S  

O F  T H E  D I B E N Z O [ c e ] [ 1 , 2 ] T H I A Z I N E  5 , 5 - D I O X I D E  S E R I E S  

K. S. B u r m i s t r o v ,  S. I .  B u r m i s t r o v ,  
a n d  M. S. M a l i n o v s k i i  

UDC 547.88:541.134.5 

9(H)-Oxodibenzo[ce][1,2]thiazine 5,5-dioxide and its 9(H)-phenylsulfonylimino-substituted 
derivative were synthesized. It is shown that the direct  bond between the quinoid ring and 
the substituent attached to nitrogen leads to a decrease  in the redox potential of the sys tem 
and a simultaneous increase  in the electrophil ic  proper t ies  of the quinoneimine. 

In order  to determine the factors that affect the redox potentials of quinoneimines we synthesized hetero-  
cycl ic  quinoneimines of the dibenzo[ce][1,2]thiazine 5,5-dioxide (VIII) se r ies ,  in which a direct  bond between 
the substituent attached to the nitrogen atom and the quinoid ring is realized. The synthesized compounds a re  
of interest  in connection with the possibil i ty of the use of the high react ivi t ies  of quinoneimines for the synthe- 
sis of bioiogically active compounds [1]. 

The s tar t ing 9-R- dibenzo[ce][1,2]thiazine 5,5-dioxides (IV) were synthesized by cycl izat ion of 2-amino-  
phenylsulfonyl(4-R-anil ides) by the U l l m a n n - G r o s s  method [2] via the following scheme:  

NO:~ NH, 

la 9 b II a ,  b 

. / 

I l i a  I b Iva-c 

I - IV  a R-..OCII:~; b R=NI ISO C~,tl:,; I y C  R =011 
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