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5 -Alkoxy-f l -phenylbutadienyl  sa l t s  of he te rocyc l ic  ba se s  we re  synthes ized by the react ion  of 
of benzoylaceta ldehyde t e t r ae thy lace t a l  with qua te rna ry  sa l t s  of n i t rogen-conta ining h e t e r o -  
cycl ic  bases  in acet ic  anhydride .  

We have p rev ious ly  es tab l i shed  that  2-phenylmalonic  dialdehyde te t rae thy lace ta l  r e ac t s  with the 
tosy la tes  of n i t rogen-conta in ing  he te rocyc l i c  bases  (Ia, b) in acet ic  anhydride to f o r m  compounds with a 
f ree  aldehyde group (IIa, b) [1] and with the i r  pe rch lo ra t e s  to f o r m  5-alkoxybutadienyl  sa l ts  (IIIa,b) [2]. 

In this connection,  a s i m i l a r  reac t ion  to fo rm Va,b or VIa,b or a mix tu re  of them might  have been ex-  
pected for  the in teract ion of benzoylaceta ldehyde t e t r ae thy lace ta l  (IV) [3] with tosy la tes  Ia,b:  
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However ,  we found that  subs tances  of a sa l t - l ike  na ture  that,  according to the IR spec t r a ,  do not con-  
raIn a f r ee  aldehyde group  a re  isolated f r o m  the react ion  mix ture ,  and, in accordance  with the r e su l t s  of 
e l e m e n t a r y  ana lys i s ,  can be ass igned  s t ruc tu re  VIIa,b or the i s o m e r i c  s t ruc tu re  with a phenyl group a t -  
tached to the 5 -ca rbon  a tom [4]. S imi la r  compounds were  also isola ted in all  of the remain ing  cases  that 
we studied (Table 1). We also found that  the reac t ion  p roceeds  to fo rm a 6-alkoxybutadienyl  sa l t  r e g a r d -  
l e s s  of the na ture  of the anion of the qua te rnary  sa l t  (I). 

To de te rmine  the posit ion of the phenyl group,  the sa l t s  obtained f r o m  Ia  and IV and f rom Ib and IV 
were  dequatern ized  with an aqueous alcoholic solution of po tass ium ca rbona te .  The dequaternizat ion p rod-  
ucts were  c o m p a r e d  with Via and VIb, obtained e i ther  by condensation of qua te rna ry  sa l t s  of he te rocyc l ic  
bases  with the sodium sa l t  of hydroxymethyleneacetophenone [5] or  by the method p roposed  for acetyl  
de r iva t ives  [6]. It tu rned  out that  the physica l  constants  of the dequaternizat ion products  do not agree  with 
the physical  constants  of Via and VIb, and the vCO values in the IR spec t r a  of the l a t t e r  a r e  shifted by 25- 
30 em -1 to lower  f requenc ies  r e l a t ive  to the cor responding  v ibra t ions  in the IR s p e c t r a  of the dequa te rn iza -  
tion produc ts .  
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TABLE 2. Absorption Maxima of Alcohol Solutions of Alkoxybuta- 
dienyl Salts in the Visible Region 
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Thus it can be assumed that the dequaternization products contain a formyl  group, that s t ruc ture  Va 
or  Vb should be assigned to them, and that s t ruc ture  VIIa or  VIIb can therefore  be assigned to the compounds 
obtained f rom Ia,b and IV. The fi -phenyl-subst i tuted butadienyl salt  s t ruc ture  should apparently also be a s -  
signed to the products  in the case  of salts of other he te rores idues .  

We investigated the absorption spec t ra  of alcohol solutions of the synthesized sal ts .  We found that the 
absorption maxima of the salts  are  shifted to the long-wave region as compared with the absorption maxima 
of tmsubstituted sa l t s .  Thus a phenyl group in the fi position has a bathochromic effect, but it is less than 
in the y position of the polymethine chain [2] (Table 2). The bathochromic effect in the ~ position is intensi-  
fied as the bas ic i ty  of the he terores idue  inc reases .  

EXPERIMENTAL 

2-(6 -Ethoxy-fl  -phenylbutadienyl)-3-ethylbenzothiazolium Iodide {VIIa, X = I). A mixture of 0.3 g (1 
mmole) of 2-methyl-3-e thylbenzothiazol ium iodide (ia, X = I), 0.35 g (1 mmole) of benzoylacetaldehyde t e t r a -  
ethylacetal  (IV), and 5 ml  of acetic anhydride was heated at 100 ~ for 1 h. The c rys ta l s  were removed by 
filtration and washed with e ther  to give 0.39 g (84.8%) of red needles (from ethanol) with mp 175 ~ and h m a x  
434 n m . *  Found: C 54.4; H 4.90; N 3.2%. C21H22rNOS. Calculated:  C 54.4; H 4.80; N 3.0~. 

2- (6-Ethoxy-f l -phenylbutadienyl) -3-e thyl -5-methoxybenzothiazol ium Tosylate .  A mixture of 0.38 g 
(1 mmole) of 2-methyl -3-e thyl -5-methoxybenzoth iazol ium tosylate,  0.35 g (1 mmole) of IV, and 5 ml of 
acetic anhydride was heated at 70-80 ~ for 5 h. The dye was precipitated with ether,  and the c rys ta l s  were 
removed by fil tration and washed with e ther  to give 0.44 g (81.5%) of yellow needles (from ethanol) with mp 
185 ~ and Xmax 446 nm.  Found: C 64.6; H 5.7; N 2.6%. C28H31NOsS 2. Calculated: C 64.8; H 5.8; N 2.6~. 

3-Ethyl -2- ( f i -phenyl -7- formyla l ly l idene)benzoth iazol in  e (Va). Tosylate VIIa [1.2 g (2.5 mmole)] was 
dissolved by boiling in 30 ml of alcohol. A solution of 1 g of potass ium carbonate in 20 ml of water  was 
added, and the mixture  was refluxed for 2 h. The react ion mixture  was extracted with benzene, and the ex- 
t r ac t  was dried with potassium carbonate  and chromatographed on aluminum oxide. The product was c r y s t a l -  

~lized f rom benzene to give 0.56 g (72.7%) of orange plates with mp 87 ~ Xmax 486 nm, and vCO 1656 cm -1 
(KBr). Found: C 74.3; H 5.7; N 4.3%. C~gH17NOS. Calculated: C 74.2; H 5.6; N 4.5%. 

3-Ethy l -2- (~-phenyl -y- formyla l ly l idene) -5 ,6-d imethy lbenzoth iazo l ine  (Vb). This compound was ob- 
tained in 53.7% yield as orange needles with mp 93 ~ (from benzene), )~max 500 nm, and UCO 1660 cm -1 (KBr). 
Found: N 3.9%. C21H21NOS. Calculated: N 4.2%. 

* The ~tma x values of alcohol solutions are  presented for all of the compounds.  
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~-(3'-Ethyl-5' ,6 '-dimethylbenzothiazolinylidene-2'-ethylidene)benzoylacetone. A 1.1-g (3 mmole) 
sample of 3-ethyl-2-@-methylthiovinyl)-5,6-dimethylbenzothiazolium methylsulfate and 1.46 g (9 mmole) 
of benzoylacetone were dissolved by refluxing in 30 ml of absolute ethanol. Triethylamine (0.3 ml) was 
added, and the mixture was refluxed for 30 rain. The crystals  were removed by filtration and washed with 
alcohol to give 1.05 g (93%) of orange plates with mp 179-180 o and Xmax 476 nm. Found: N 3.6%. 
C23H23NO2S. Calculated: N 3.7~. 

~-(3'-Ethylbenzothiazolinylidene-2'-ethylidene)benzoylacetone. This compound was similarly ob- 
tained in 70.7% yield as orange plates with mp 164-165 ~ and kma x 472 nm. 

3-Ethyl-2-(~/-benzoylallylidene)benzothiazoline (Via). A) A mixture of 0.35 g (1 mmole) of tosylate 
Ia, 0.2 g (1 mmole) of the sodium salt of benzoylacetaldehyde, and 5 ml of pyridine was heated at 70-80 ~ for 
4 h. The reaction mixture was diluted with water and extracted with chloroform. The extract was dried 
with potassium carbonate, and the chloroform was removed by distillation. The reaction product was dis- 
solved in benzene, and the solution was chromatographed on aluminum oxide. The product was rec rys ta l -  
lized from benzene to give 0.13 g (43.3%) of orange needles with mp 106 ~ kma x 490 nm, and vCO 1631 
cm -I (KBr)[7]. Found: N 4.5%. C19HITNOS. Calculated: N 4.5%. 

B) A 1.33-g (3.8 mole) sample of (~-(3'-ethylbenzothiazolinylidene-2'-ethylidene)benzoylacetone in 
120 ml of dilute hydrochloric acid (1 : 1) was refluxed for 5 rain, diluted with water, and neutralized with 
sodium bicarbonate. The precipitate was removed by filtration and dissolved in benzene. The benzene 
solution was chromatographed on aluminum oxide to give 0.8 g (69%) of Via, which was identical to the prod- 
uct described above. 

3-Ethyl-2-(~-benzoylallylidene)-5,6-dimethylbenzothiazoline (VIb). A 0.56-g (1.5 mmole) sample of 
~-(3'-ethyl-5',6'-dimethylbenzothiazolinylidene-2'-ethylidene)benzoylacetone was allowed to stand for 24 h 
with 45 ml of dilute hydrochloric acid (1 : 1). The product was isolated and purified as in the case of Via 
to give 0.44 g (88%) of orange prisms of VIb with mp 169-170 ~ (from ligroin), ~max 500 nm, and ~CO 1630 
cm -I (KBr). Found: N 4.3%. C21H21NOS. Calculated: N 4.20%. 
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