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XXV.* ANALOGS OF MALACHITE GREEN CONTAINING 

A BENZOTHIAZOLE NUCLEUS 

V .  M.  Z u b a r o v s k i i  a n d  G .  P .  K h o d o t  UDC 547,.789.6+ 668,813 

By condensing aldehydes of the benzothiazole s e r i e s  with dimethylani l ine,  l euco -bases  of dyes 
of the type of Malachite Green  have been synthes ized .  The oxidation of these b a s e s  has  given 
new analogs of Malachite Green containing benzothiazole nuclei;  the main absorpt ion m a x i m a  
of the dyes have been de te rmined .  

Dyes of the t r iphenylmethane  type der ived  f rom hetary ld iphenyl - ,  d ihetarylphenyl- ,  and t r i h e t a r y l -  
methanes  with res idues  of ni t rogenous he te rocyc les  have been litt le studied. Compounds containing benzo-  
thiadiazole nuclei  have recen t ly  been desc r ibed  [2]. We have p e r f o r m e d  the condensation with d imethy l -  
aniline of aldehydes of the benzothiazole  s e r i e s  with the aldehyde group in posit ion 2, 5, or  6 of this h e t e ro -  
cyc le .  The condensation was p e r f o r m e d  in the p resence  of acidic ca t a lys t s .  The condensat ion products  (I, 
II, and lrI) - analogs of the l euco-base  of Malachite Green - are  oxidized with lead peroxide  in an acid m e d i -  
um to the dyes (IV-VI) of the Malachite Green type, which were  i so la ted  in the pure  state in the fo rm of 
sa l t s  (iodides or  pe r cb l o r a t e s ) .  

The dyes (V and VI), which are  de r iva t ives  of benzo th i azo l -5 -y l -  and benzo th iazo l -6 -y ld ipheny lmeth-  
anes ,  are obviously c l o s e r  analogs of Malachite Green than the dye (IV). The l a t t e r  is more  deeply co lored  
than the dyes (V) and (VI) and more  deeply than Malachite Green .  The l igh t -absorp t ion  cu rves  of the dye 
(IV) in ethanolic solution a re  c h a r a c t e r i z e d  in the vis ible  region by two max ima ,  at 450 and 666 nm, while 
in the spec t rum of Malachite Green  the two m a x i m a  are  located a t  430 and 620 nm.  
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The s p e c t r u m  of the dye (V) containing a 2 -me thy lbenzo th iazo l -5 -y l  res idue  is c h a r a c t e r i z e d  by  
m a x i m a  at  444 and 622 nm.  Thus, in the dyes (V and VI) the d i f fe rences  f rom Malachite Green and f rom 
one another  in the posit ion of the long-wave and shor t -wave  m a x i m a  are  r e la t ive ly  smal l ,  while in the dye 
(IV) both m a x i m a  are  shifted towards  the long-wave region of the spec t rum as c o m p a r e d  with Malachite  
Green .  The re la t ive ly  deep colora t ion  of the dye (IV) is explained,  in a g r e e m e n t  with the known rule of the 
influence of subst i tuents  p re sen t  in a ch romophore  on the colora t ion of polymethine dyes [3], by the s t rong 
e lec t ronega t ive  p rope r t i e s  of a benzo th iazo l -2 -y l  res idue introduced into an e v e n - n u m b e r e d  posit ion of a 
polymethine ch romophore .  The c loseness  of the optical  p rope r t i e s  of the dyes (V and VI) and Malachite 
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Green  is due to the c loseness  of the s t r u c t u r e s  of these  three  dyes:  the e lec t ron ic  influences of phenyl-  
and of 2 -me thy lbenzo th i azo l -5 -y l  and - 6 - y l  groups  on the co lor  of the dye obviously differ  l i t t le,  if at  all.  

When the dyes (V) and (VI), the molecu les  of which each  contain an act ive methyl  group in the benzo-  
thiazole nucleus,  were  heated with methyl  iodide, methiodides  were  fo rmed ,  sa l t  format ion  taking place at 
the ni t rogen a tom of the benzothiazole  nucleus,  as is shown by  the capac i ty  of the methiodides  obtained for  
taking p a r t  in the cyanine condensat ion with ethyl  o r tho fo rma te .  

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

The main absorpt ion m a x i m a  of the dyes (IV-VI) were  de te rmined  in ethanolic solution on an SF-10 
spec t ropho tome te r .  

Condensat ion of Benzoth iazolecarba ldehydes  with Dimethylani l ine [prepara t ion of the l euco -base s  
(I-III)] .  In the case  of benzo th iazo le -2 -ca rba ldehyde ,  a mix ture  of 1.63 g (0.01 mole) of this aldehyde [4], 
3.6 g (0.03 mole) of f r e sh ly  dis t i l led dimethylani l ine ,  and 2.4 g of 30% hydrochlor ic  acid was heated at 
150~ for  13 h. In the case  of 2 -me thy lbenzo th i azo le -5 -  and -6 - ca rba ldehydes ,  a mix tu re  of 1.77 g (0.01 
mole) of one of these aldehydes [5], 2.7 g (0.022 mole) of dimethylani l ine,  25 ml  of i sopropanol ,  and 8.6 g 
(0.05 mole) of p- to luenesul fonic  acid was boiled for 23 h. The subsequent  working up of the react ion  m i x -  
fa re  was the same  in each  case :  to it was added 1 2  g of anhydrous sodium aceta te ,  and the unchanged 
dimethylani l ine and the solvent  were  dis t i l led off with s t eam;  the res idue  of the l euco-base  was f i l te red  off, 
washed with wate r ,  and dr ied in the a i r .  For  analysis  it was c ry s t a l l i z ed  f rom acetone .  

Benzoth iazo l -2-y lb i s (p-d imethy laminophenyl )methane  (I). Lus t rous  yellow c r y s t a l s  with mp 147- 
149~ on s to rage  they acqui red  a g r een i sh  t inge.  Yield 77.5~ Found,W: S 8 2 .  C24H25N3S. Calculated,W: 
S 8.3. 

B is (p-d imethy laminophenyl ) (2 -methy lbenzo th iazo l -2 -y l )methane  (II). Co lo r l e s s  c r y s t a l s  with mp 
195~ Yield 94%. Found, ~c: S 82. C25H27N3S. Calculated, %: S 8.0. 

Bis(p-Dimethylaminophenyl)(2-methylbenzothiazol-6-yl)methane (HI). Lustrous yellow crystals with 
mp 150-152~ On storage in the air, they acquired a greenish tinge. Yield 90~. Found, %: S 7.9. 

C25H27N3S. Calculated,%: S 8.0. 

Bis(p-dimethylaminophenyl) (benzothiazol-2yl)methylium Perchlorate (IV). With heating, 3 g (7.7 
moles) of the leuco-base (1) was dissolved in 48 ml of water and 3.5 ml of concentrated hydrochloric acid. 
The filtered solution, cooled to 0~ was treated with 2 g of an aqueous slurry of freshly prepared lead di- 
oxide. The mixture was stirred for half an hour, a solution of 2.2 g of sodium sulfate in 10 ml of water was 
added, and after 10 rain the precipitate of lead sulfate was filtered off. The filtrate was mixed with a solu- 
tion of 5 g zinc chloride in 5 ml of water. The zinc salt of the dye was precipitated with a saturated solu- 
tion of sodium chloride and was filtered off and dried. Yield 1.65 g (22~ calculated on the initial aldehyde). 
It was dissolved in acetic acid and the dye was precipitated in the form of the perchlorate by the addition of 
an aqueous solution of sodium perchlorateo Dark-green powder with mp 180~ (decomp.),)~max 450 and 
666 nm. Found, %: N8.3. C24H24CIN304S. Calculated, %: N 8.6. 

Bis(p-dimethylaminophenyl)(2-methylbenzothiazol-5-yl)methylium Iodide (V). To a solution of 2 g 
(5 mmoles) of the crude leuco-base (]I) in a mixture of 4 ml of 5 N hydrochloric acid and 250 ml of 10~ 
acetic acid cooled to 0~ was added 1.2 g of a freshly prepared paste of lead dioxide, and the mixture was 
stirred for half an hour. Then a solution of 0.7 g of sodium sulfate in a small amount of water was added, 
and the precipitate of lead sulfate was filtered off. The filtrate was treated with an aqueous solution of 3 g 
of sodium iodide. The precipitate of (V) was washed repeatedly with hot water; yield 2.2 g (78v~c). Dark 
powder with mp 191~ (decomp.),)tma x 444 and 622 nm. Found, %: I 24.3. C25H2~IN3S. Calculated, %: 
I 24.1. 

When (V) was heated with an excess  of methyl  iodide in a sea led  tube at 100~ for  1 h, the methiodide 
was fo rmed ,  and this was ea s i l y  f reed  f rom the initial dye by  washing with acetone and ch lo ro fo rm.  The 
methiodide of (V) r eac t s  under  the conditions of the cyanine condensation with ethyl o r thoformate  forming 
a cyanine dye with ~ m a x  572 and 618 nm.  

Bis (p-dimethylaminophenyl)  (2 -methy lbenzo th iazo l -6 -y l )methy l ium P e r c h l o r a t e  (VI). This was syn-  
thes ized  f r o m t h e  l euco -base  0 I I ) in  a s i m i l a r  way to (V), but it was i so la ted  in the f o r m  of the p e r c h l o r a t e .  
Yield 1.7 g (60%). Dark  g reen  powder with mp 195~ (decomp.),  ~ m a x  450 and 624 nm.  Found, %: S 6.5. 
C25H26CIN304 S. Calculated, %: S 6.4. 

The dye (VD reacts with methyl iodide in the same way as dye (V). 
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