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It is shown that the bases described in a number of papers and 
patents as 2 ,6-d imethyl - ,  2 ,6-diamino- ,  and 2,6-dimereapto-  
benzo[ l ,2-d:4 ,3-d ' ]  bisthiazoles (isomers of linear structure) are 
actually 2 ,7-dimethyI- ,  2 ,7-diamino- ,  and 2,7-dimercaptobenzo 
[1,2-d:6,5-d'  ]bistkiazoles (isomers of angular structure). The 
synthesis of the hitherto unknown 2,6-dimethylbenzo[1,2-d:4,5-d ' ]  
bisthiazoles is described. 

In 1903 Green and Perkin [I] described diamino- 
benzenedithiosulfonic acid, which they prepared from 
p-phenylenediamine, by treating it with sodium hypo- 
sulfite and sodium dichromate. Treatment of this acid 
with nitrous acid gave benzobisthiadiazole, with ace- 
tic anhydride gave dimethylbenzobisthiazole, and with 
benzaldehyde diphenylbenzobisthiazole. This type of 
cyclization showed that the amino groups and thiosul- 
fonic groups were ortho to one another. Hence, the 
authors ascribed to their diaminobenzenedithiosul- 
fonic acid the structure I, and the above-mentioned 
derivatives structures III-V. 

NH2 ~ S S O ~ H  N S 

H~ "T "-( -sso~. 
I NH 2 NH 2 II Ill 

N S N S 

IV Y 

Green and Perkin rejeeted s t ructure  II for the dithio- 
sulfonic acid, since they regarded it as improbable. 

Of recent  years  the s t ructure  of the benzobisthia- 
zoles has been repeatedly discussed,  and sometimes 
reviewed. Thus Edge [2] synthesized dimethylbenzo- 
bisthiazole f rom m-phenylenediamine via its dithio- 
acetyl derivative, and ascr ibed to the resultant product 
the l inear s t ructure  VI. However it was subsequently 
shown [3,4] that this is wrong, and that Edge 's  base 
has the angular s t ructure  VII. 

' CH3--C ~ -CH3 

VI VII 

Regarding the dimethylbenzobisthiazole obtained by 
Green and Perkin, not one of the authors who repeated 
the synthesis [2,5,6] commented on the s t ructure  IV 
which the original authors had assigned to it. Its mode 
of preparat ion was considered to demonstrate its 
s t ructure  unequivocally [2,4]. 

In 1956 A. I. Kiprianov, A. I. Stetsenko, and E. D. 
Sych [7] effected oxidative cyclization of 2-methyl -6-  
thioacetylaminobenzothiazole,  and ascr ibed to the 
resultant  dimethylbenzobisthiazole the s t ructure  of 

Green and Perkin's base IV, despite the substantial 
difference in melting points (98-100 ~ for Green and 
Perkin's compound, 121 ~ for that of Kiprianov and 
coworkers). 
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Fig. 1. IR spectra  of l inear (IV) and angular 
(IX) dimethylbenz obisthiazole s. 

The linear structure for the base obtained by Ki- 

prianov and coworkers now appears to be inadequately 

based. It has been shown [8] that the Skraup cycliza- 
tion product of 6-aminobenzothiazole is more prob- 

ably the angular thiazoloquinoline VIII than its 

linear isomer. 

~'~ - ~ ~S;e . 

V I I I  

It was recently found [3] that oxidative cycl iza-  
tion of 2-methyl-5-thioacetylaminobenzothiazole 
also give an angular (VII) and not a l inear dimethyl-  
benzobisthiazole. It was natural  to assume that the 
s imi lar  cyclization of 2-methyl-6- th ioacetylamino-  
benzothtazole must  give a dimethytbenzobisthtazole 
not of l inear (IV) but angular (IX) s t ructure  

S----C--CH s 

cx3_e,, -~.~ ~ j / s  
IX 
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In the p r e s e n t  work  the p r i m a r y  p r o b l e m  was to 
s e t t l e  the ques t ion  of the ac tua l  s t r u c t u r e  of the 
c y c l i z a t i o n  p roduc t  f rom 2 - m e t h y l - 6 - t h i o a c e t y l a -  
m i nobenzo th i azo l e .  F o r  tha t  p u r p o s e  i t  was  n e c e s s a r y  
to check whe the r  i t  was iden t i ca l  with G r e e n  and 
P e r k i n ' s  d ime thy lben  zob i s th i azo le .  
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Fig .  2. UV s p e c t r a  of IX and IV. 

The two compounds  we re  s y n t h e s i z e d  by the ap-  
p r o p r i a t e  p r o c e d u r e s ,  and c o n t r a r y  to what  we 
expec t ed ,  they  p roved  to be iden t i ca l .  I t  was  e s t a b -  
l i s h e d  that  the  d i f f e r e n c e  in m e l t i n g  points  was  
connec ted  with the ab i l i t y  of the b a s e  to give a hyd ra t e  
when c r y s t a l l i z e d  f r o m  aqueous  e thanol ,  the  h y d r a t e  
m e l t i n g  at  121 ~ whi le  the s a m e  p r e p a r a t i o n ,  v a c u u m -  
d r i e d  at  110 ~ o r  r e c r y s t a l l i z e d  f rom benzene ,  m e l t s  
a t  101 ~ . The  two p r e p a r a t i o n s  ob ta ined  by the two 
d i f f e r en t  me thods ,  gave an u n d e p r e s s e d  m i x e d  m e l t -  
ing point .  T h e i r  IR and UV s p e c t r a  w e r e  iden t i ca l .  
Sa l t s  and o t h e r  d e r i v a t i v e s  of the two p r e p a r a t i o n s  were  
a l so  iden t i ca l .  

The v e r y  s a m e  d i m e t h y l b e n z o b i s t h i a z o l e ,  m e l t i n g  
point  101 ~ was then a l so  ob ta ined  by ye t  a t h i rd  
method.  2 - M e t h y l -  6-  a m i n o - 7 - t h i o c y a n o b e n z o t h i a z o l e  
[9] was r e d u c e d  to the c o r r e s p o n d i n g  a m i n o m e r c a p t a n ,  
which was then c y c l i z e d  by hea t ing  with a c e t i c  anhy-  
d r ide .  Th is  method  of s y n t h e s i s  m o r e  p r o b a b l y  l e a d s  
to  f o r m a t i o n  of not a l i n e a r ,  but  of an angu l a r  p roduc t ,  
a c c o r d i n g  to the e q u a t i o n s  

SEN SH 
N"9 x~ '~S\  N~S N H 2 ' ~ S \  r 

After some unsuccessful experiments, we synthe- 
sized this linear isomer as follows: 

Na2S~ L- -S  ~ v ~N ]m HCI 
2 X XI 

NH 2 S - -  ~//~C--CH3 (CH3CO)20, IV 
HS~ v ~N y 

XI! 

It forms colorless needles with a melting point of 227 ~ 
As expected, its dipole moment was found to be zero*. 
Fig. 1 shows the IR spectra of the linear (IV) and an- 
gular (IX) dimethylbenzobisthiazoles. The spectrum 

of base IX has an intense absorption band at 813 cm -I, 
corresponding to the benzene ringVs containing two 
adjacent CH groups [i0]. This band is absent from the 
s p e c t r u m  of b a s e  IV. Fig .  2 g ives  the UV s p e c t r a  of 
both  b a s e s .  

In 1950 a d i a m i n o b e n z o b i s t h i a z o l e  me l t i ng  above 
360 ~ was d e s c r i b e d  [11], which was p r e p a r e d  by the 
ac t ion  of p o t a s s i u m  cyanide  on p - p h e n y l e n e d i a m i n e -  
d i th iosu l fon ic  ac id .  C o n s i d e r i n g  tha t  th i s  sul fonic  ac id  
has  s t r u c t u r e  I, fo l lowing G r e e n  and P e r k i n ,  the  
au tho r s  a s c r i b e  to the r e s u l t a n t  d i a m i n e  s t r u c t u r e  
XIII. We can now c o n f i r m  tha t  a c tua l l y  th i s  was the 
d i a m i n o b e n z o b i s t h i a z o l e  with the a ngu l a r  s t r u c t u r e  
XIV. 

S---~--N H 2 
Z N. ~ ~S\ S N 

N H2 --C~S ~ . ~  N~C -- N H. NH2-- 
XIV 

K i l l  

10 -~ 
/ XXI 

075 - 

o so. 

0,25- 

~o~ 420 ,~o 460 480 soo s2o s ~  s~,mp 

But then i t  would have to be a d m i t t e d  tha t  G r e e n  and 
P e r k i n ,  as  wel l  a s  a l l  l a t e r  a u t h o r s ,  a s c r i b e d  the 
wrong  s t r u c t u r e s  to d i a m i n o b e n z e n e d i t h i o s u l f o n i c  ac id  
ob ta ined  f r o m  p - p h e n y l e n e  d i a m i n e  and a l l  i t s  c y c l i z a -  
t ion p r o d u c t s .  The p r o b l e m  was so lved  by d e t e r m i n i n g  
the d ipo le  m o m e n t  of the b a s e  mp  101 ~ A value  of 
2.7 D was  ob ta ined .  If  the  b a s e  had  the s y m m e t r i c  
s t r u c t u r e  IV, i t s  d ipo le  m o m e n t  would be ze ro .  

Thus i t  was  e s t a b l i s h e d  tha t  the  d i m e t h y l b e n z o -  
b i s t h i a z o l e  p r e p a r e d  by G r e e n  and P e r k i n  f r o m  
p - p h e n y l e n e d i a m i n e ,  and s u b s e q u e n t l y  by  K ip r i anov ,  
S t e t senko ,  and Sych f r o m  2 - m e t h y l - 6 - a m i n o b e n z o t h i a -  
zo le  v i a  the t h i o a c e t y l  d e r i v a t i v e ,  and now p r e p a r e d  
by  us  f r o m  2 - m e t h y l - 6 - a m i n o - 7 - t h i o c y a n o b e n z o t h i a -  
zole ,  is  not the l i n e a r  i s o m e r  (IV), but  the angu l a r  
one (IX). F u r t h e r m o r e  i t  i s  shown tha t  up to the p r e -  
s en t  no one has  e v e r  ob ta ined  the l i n e a r  i s o m e r  V. 

Fig. 3. UV spectra of XX and XXI. 

R e c e n t l y  a pa ten t  [12] d e s c r i b e d  a n o t h e r  me thod  
of p r e p a r i n g  s y m m e t r i c a l  d i a m i n o b e n z o b i s t h i a z o l e  
XIII. The a u t h o r s  of the pa ten t  c o n s i d e r e d  tha t  t hey  
ob ta ined  th i s  i s o m e r  by t h iocyana t i ng  p - p h e n y l e n e -  
d i a m i n e  in the  p r e s e n c e  of b r o m i n e .  

Nil2\  [ N H 2 " ~ / ~ S C  N 

~ N H  2 ~ I_ NCS' /~ '~ / ' \NH2 ] ~ Xll l  

*The d ipo le  m o m e n t s  w e r e  d e t e r m i n e d  in the  l a b o r a -  
t o r y  of P ro f .  A. E. Lu t sk i i ,  to whom we a r e  much  
obl iged .  
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We c o n f i r m e d  th i s  s y n t h s i s  in a c c o r d a n c e  with the 
d i r e c t i o n s  of the  pa ten t ,  and ob ta ined  the d i a m i n e  in 
e x c e l l e n t  y ie ld .  To a s c e r t a i n  whe the r  i t  a c t u a l l y  
had s t r u c t u r e  XHI, we fused  i t  with a lka l i ,  and 
t r e a t e d  the s c i s s i o n  p r o d u c t  with ace t i c  anhydr ide .  
Th is  gave the angu l a r  d i m e t h y l b e n z o b i s t h i a z o l e  
m e l t i ng  point  101 ~ Hence  th iocyana t ing  p - p h e n y l e n e -  
d i a m i n e  a l so  g ives  not  the l i n e a r  (XIII) but  the an-  
g u l a r  CKIV) d i amine .  Obv ious ly  the  equat ions  a r e :  

SeN  
Nn 2 I s,  

- - *  ~ /C--NH 2 - - *  XIV, 

In 1940 a patent was published [13] describing a 
method of obtaining l inear symmetrical dimercapto- 
b e n z o b i s t h i a z o l e  XV. The me thod  c o m p r i s e s  hea t ing  
p - p h e n y l e n e d i a m i n e  with  su l fu r  and ca rbon  d i su l f ide  
at  240 ~ The d i m e r c a p t a n  was d i s s o l v e d  in a lka l i ,  
and t r e a t e d  with d i m e t h y l  su l fa te  to give d i m e t h y l m e r -  
c a p t o b e n z o b i s t h i a z o l e  XVI, mp  153 ~ 

NH2..T ~ CS 2 / / N ~ S \  (CH3)2SO 4 
- ~  . s - c  I ,, _c-s .  

N.~ \s ~''~'-d&d/ 
XV 

X Y l  

F r o m  the r e s u l t a n t  b a s e  XVI, the au tho r s  of the pa ten t  
s y n t h e s i z e d  a n u m b e r  of cyanine  dyes  [13,14]. 

L a t e r  p a t e n t s  w e r e  t aken  out on the use  of the d i m e r -  
c a p t o b e n z o b i s t h i a z o l e  of s t r u c t u r e  XV for  v u l c a n -  
i z ing  r u b b e r  [15,16], and fo r  s y n t h e s i z i n g  azo and 
an th raqu inone  dyes  [17]. 

We have  found tha t ,  c o n t r a r y  to the  pa ten t  [13], 
r e a c t i o n  of p - p e n y l e n e d i a m i n e  with ca rbon  d i su l f ide  
and su l fu r  a l so  g i v e s  not  the  l i n e a r  (XV) but  the 
a n g u l a r  (XVII) i s o m e r .  

~--~. ~-,q-~.~ 

XVll X V I I I  

This was shown from the IR spectrum of derivative 

XVIII, prepared as described in the patent. The 

spectrum has an intense band at 810 cm -I, charac- 

teristic of two adjacent CH groups in a benzene ring 

[101. 
D i r e c t  p r o o f  was a l so  ob ta ined .  Hea t ing  d i m e t h y l -  

m e r c a p t o b e n z o b i s t h i a z o l e  XVIII with e x c e s s  d i m e t h y l  
su l fa te  c o n v e r t e d  i t  to the  d i q u a t e r n a r y  s a l t  XIX, 
and the b i s c y a n i n e  dye  XX was  s y n t h e s i z e d  by con-  
dens ing  XIX with  a q u a t e r n a r y  s a l t  of 2 - m e t h y l b e n z o -  
t h i a z o l e  in p y r i d i n e .  

( C H 3 ) ~ S O ~  . 
X V I H  

S--C--SCH~ 
+II 

t 
CH 3 2CHaSO 4 

XiX 

s\ 

I 
CH3CH3SO 4 

I I 2CH3S~ �9 C H  3 CH 3 

XX 

The s a m e  dye XX was ob ta ined  by  s y n t h e s i s  f r o m  a 
d i q u a t e r n a r y  s a l t  of a ngu l a r  d i m e t h y l b e n z o b i s t h i a z o l e  
IX and a q u a t e r n a r y  s a l t  of 2 - m e t h y l m e r c a p t o b e n z o -  
t h i azo le ,  the equat ion  be ing  

s\ 
C,--SCH 3 

$ - - C - - C H  3 

( c a 3 ) 2 s o  4 s .  J .  + ~ - - c t l  s ] 
IX ~ CH 3 -  ~ XX. 

i 
C H  3 2 C H~ SO~ 

The a b s o r p t i o n  c u r v e s  of  the b i s c y a n i n e s  p r e p a r e d  
by the d i f f e r en t  me thods  whol ly  c o inc ide s ,  and d i f f e r  
s u b s t a n t i a l l y  f r o m  the a b s o r p t i o n  curve  of the i s o m e r i c  
b i s c y a n i n e  XXI, which we obta ined  by  condens ing  a 
q u a t e r n a r y  s a l t  of 2 - m e t h y l m e r c a p t o b e n z o t h i a z o l e  
with a d i q u a t e r n a r y  s a l t  of l i n e a r  d i m e t h y l b e n z o b i s -  
t h i azo l e  IV (Fig.  3). 

S S S 
~ w "  \ c / " i ~ ' ~  / [.. '~./"+~:-c"=c u I ~c-c.=c I, I 
~(~ \N"%-C~S/ \N."%~ 

I I l 
CH~ CH 3 C H ~  

XXI 2CH3SO 4 

EXPERIMENTAL 

2 , 7 - D i m e t h y l b e n z o [ 1 , 2 - d : 4 , S - d ' ] b i s t h i a z o l e  (IX) was 
p r e p a r e d  a) f r o m  the K s a l t  of 1 , 4 - d i a m i n o - 2 , 3 - d i t h i o -  
su l fon ic  ac id  [1], b) f rom 2 - m e t h y l - 6 - t h i o a c e t y l a -  
monobe nz o th i a z o l e  [7], and c) f r o m  2 - m e t h y l - 6 -  
a m i n o -  7 - t h i o c y a n o b e n z o t h i a z o l e .  

In the s y n t h e s i s  of IX by the l a t t e r  method ,  0.88 g 
2 - m e t h y l - 6 - a m i n o - 7 - t h i o c y a n o b e n z o t h i a z o l e  [9] was  
added  g r a d u a l l y  to a so lu t ion  of 2 g c r y s t a l l i n e  Na 
sul f ide  in 5 ml  w a t e r  at  60 -70  ~ The so lu t ion  was  then 
f i l t e r e d ,  5 ml  Ae20 added,  the whole hea ted  fo r  3 h r  
on a bo i l ing  w a t e r  bath ,  and then  n e u t r a l i z e d  with a m -  
monia .  The p r e c i p i t a t e  was  washed  with w a t e r  and 
d r i e d .  Yield  0.66 g (75%), mp  121 ~ (ex EtOH). A f t e r  
v a c u u m - d r y i n g  at  110 ~ o r  r e c r y s t a l l i z i n g  f r o m  b e n -  
zene ,  the compound had mp 101% A m i x e d  mp of 
s p e c i m e n s  p r e p a r e d  by  me thods  a and b,  was unde-  
p r e s s e d .  

The d i m e t h y l m e t h o s u i f a t e  of b a s e  IX was  p r e p a r e d  
f r o m  a m i x t u r e  of b a s e  (2.2 g) and Me2S Q (2.8 g) by 
hea t ing  i t  a t  120 ~ fo r  20 rain.  The r e a c t i o n  p roduc t  
was t r i t u r a t e d  with b e n z e n e ,  then washed  with ace tone  
and e t h e r .  Yield  of s a l t  3.6 g (77%). 

2 , 6 - D i m e t h y l b e n z o [  1 , 2 - d : 4 , 5 - d ' ] b t s t h i a z o l e  (IV). 
5 ml  d i lu te  HC1 (1:1) was  added  to 12 g 2 - m e t h y l - 5 -  
a m i n o - 6 - n i t r o b e n z o t h i a z o l e  (X), p r e p a r e d  as  d e s c r i b e d  
in [18,19]. The s u s p e n s i o n  was  d i a z o t i z e d  at  -3  ~ to -5  ~ 
with a so lu t ion  of 3.5 g NaNO 2 in 10 ml  w a t e r .  A f t e r  
f i l t e r i n g  the d iazo  so lu t ion  was  added,  a t  ~5 ~ d r o p w i s e  
and with s t i r r i n g ,  to a Na d i su l f i de  so lu t ion ,  p r e p a r e d  
f r o m  15 g c r y s t a l l i n e  Na su l f ide ,  2.1 g S, and 50 ml  
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water. Concentrated alkali solution was added at the 
same time as the diazo solution, so that the reaction 
mixture was alkaline at all times (in all about 9 ml 
40% NaOH). The resultant mixture was left for 3 hr 
at 0 ~ then gradually heated to 70 ~ till evolution of N 
had ceased, and the precipitate of disulfide XI had 
coagulated. After washing with water and drying, the 
disulfide (11.4 g) was reduced without further purifica- 

tion. It was dissolved in 57 ml AcOH, the solution 
heated to boiling, and 14 g Zn dust and 19 m/ cone. 
HCI added. After refluxing to 30 rain, 19 ml Ac20 
and 40 ml benzene were added, and heating continued 
for 3 hr more, on a water-bath. The benzene was 

distilled off, NaOH added until the mixture was alka- 

line, the precipitate filtered off, dried, and extracted 
in a Soxhlet apparatus with CHCI 3. After distilling off 

the CHCI 3, the base was extracted from the residue 
by boiling with 50 ml HCI, the acid solution decolorized 

with active charcoal, and ammonia added to the fil- 

trate. The precipitate was chromatographed in CHCI 3 
solution on alumina. The base obtained was recrystal- 

lized from benzene. Yield 0.7 g (5.8%), needles, mp 

227 ~ (eorr). Found: N 12.91; 12.91; S 28.72; 28.74%. 

Calculated for  CIoHsN2: N 12.72; S 29.10%. 
The dimethylmethosulfa te  of base IV was obtained 

in quanti tat ive yie ld  by boiling for  a short  t ime a 
benzene solution of base  IV with excess  Me2SO4, 
needles  mp 270 ~ (decomp, ex aqueous EtOH). The 
sa l t  was r ead i ly  soluble in water ,  ve ry  s l ight ly  soluble 
in EtOH. Found: N 6.16; 6.08; S 27.48; 27.57%. Cal-  
culated for  CltH20N204S4: N 5.94; S 27.11%. 

2,7-Diaminobenzo[ 1 ,2-d :4 ,3-d ' ]b ts th iazole  (XIV) 
was p repa red  as desc r ibed  in [12], the yield being 
a lmos t  quanti tat ive.  

Sciss ion of base  XIV, and p repa ra t ion  of base  IX 
f rom the se i s s ion  product.  A mix ture  of 24 g NaOH 
and 24 g KOH with 12 g c rys ta l l ine  Na sulfide was 
mel ted  in a s i l icone bath, and heated until evolution 
of water  vapor  ceased~ 10 g d iaminobenzobis th iazole  
(XIV) was added in por t ions  to the a lkal i  mel t  held 
at 210-220 ~ Each t ime the mixture  frothed, and 
NH 3 was evolved. The mixture was kept at 220 ~ for 

15 rain more, then dissolved in 300 ml water. 200 

ml Ac20 was added to the solution, and the whole 

refluxed for 20 rain, then extracted with CHCI 3. 

The solvent was distilled off, the residue refluxed 

with 30 ml 50% H2SO4, and the base precipitate from 

the acid solution with ammonia. After recrystallizing 

from benzene it had mp I01 ~ yield 3.9 g (39%). 

Undepressed mixed mp with IX. 

If the product obtained after boiling with Ac20 was 

not heated with 50% H~SO 4, after recrystallizing from 

benzene it had mp 189 ~ Judging by its analysis, it 

was 2 - m e t h y l - 6 - a c e t y l a m i n o -  7 - ace ty lmercap tobenzo -  
thiazole.  Found: N 9.95; 10.05%. Calculated for  

CI2HI2N202S2: N I0.00%. 
2,7-Dimethylmercaptobenzo[1,2-d:4~3-d~]bis thia  - 

zole (XVIII). Following the patent [13], a m ix tu r e  of 
10.8 g p-phenylenediamine ,  17 g (2.2 mole) CS2, 
and 6.4 S, was heated in a s t ee l  autoclave for 6 hr at 
240 ~ . The sol id  reac t ion  product  was ex t r ac t ed  with 

60 ml 5% NaOH. Crude dimercaptobenzobisthiazole 
X-VII was precipitated with AcOH. The precipitate 
(13.7 g) was dissolved in I00 m/ 10% NaOH, the solu- 
tion heated to 40~ and 16.5 (2.4 mole Me2SO 4 added 

with shaking. The precipitate formed was extracted 
with 150 ml hot benzene, the tarry solid twice 
washed with hot benzene, the benzene solutions con- 
eentrated to small volume, and chromatographed on 
alumina. The colorless eluate was evaporated to dry- 
ness~ and the residue reerystallized ex benzene + 
EtOH. Yield 6.1 g (40%), colorless needles mp 154 ~ 

(153 ~ according to [13]). 
Biscyanine dye XX. A mixture of 0.29 g XVIII 

and I gMe2SO 4 was heated for 8hr at 160 ~ . The re- 

sultant bisquaternary salt of base XVIII was washed 
with ether and vacuum-dried. To it was added 0.8 g 

methylmethosulfate of 2-methylbenzothiazole, 20 ml 
pyridine, and the mixture refluxed for 5 mh~. The 
precipitate of dye was filtered off, washed with 

pyridine, hot water, and acetone. Yield 0.48 g (62%). 
After recrystallizing from EtOH + HCOOH, it formed 
brownish-yellow crystals mp 320 ~ (decomp). Found: 

S 24.42; 24.32%. Calculated for C30Ha0N4OsS~: S 

25.06%. 
The same dye was obtained by another route*. 

0.24 g dimethylmethosulfa te  of base  IX and 0.45 g 
methylmethosulfa te  0s 2 -methy lmercap tobenzo th ia -  
zole were d isso lved  in 5 ml Ac20 , 5 drops Et3N 
added, and the mixture  boiled for !0 min. The p r e -  
c ipi ta te  of dye was f i l t e red  off, and washed, f i r s t  
with EtOH, then with ni t romethane,  and finally with 
ether.  The absorpt ion curve of the dye formed coin-  
cided with that of dye XX p repa red  by the f i r s t  
method. 

Biseyanine dye XXL 0.047 g dimethylmethosulfa te  
of base  IV, 0.12 g methylmethosulfa te  2 - m e t h y l m e r -  
captobenzothiazole,  and 2 ml pyridine,  were ref luxed 
together  for 2 rain. The p rec ip i t a te  of dye was washed 
with pyr id ine ,  MeOH, and ether .  Yield of brownish-  
red  c r y s t a l s  0~ g (49%), mp > 360 ~ Found: 
S 24.69; 24.55%. Calculated for C30H30N4OsS~: S 
25.06%. 

As dyes XX and XXI were very insoluble in the 

usual organic solvents, their absorption curves were 

determined in EtOH + HCOOH (2:1). 
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