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5-Alkoxy-6-methylbutad ienyl  sa l t s  were  obtained by condensation of aeetoaceta ldehyde t e t r a -  
e thylacetal  with qua te rnary  sa l t s  of ni t rogen-containing he te rocyc l ic  bases .  6 - M e t h y l - s u b -  
st i tuted te t ramethyl idynehemtcyanines  were  obtained by the reac t ion  of the acetal  with 
qua te rnary  sa l t s  of he te rocyc l ic  bases  and amines  in pyridine,  fi -Methyl -subs t i tu ted  d i c a r -  
bocyanine and s - m e t h y l - s u b s t i t u t e d  t e t r amethy l idynemerocyan ine  dyes were  synthes ized.  

In our previous invest igat ions we establ ished that  benzoylaceta ldehyde te t rae thy lace ta l  (I) differs  
f r o m  2-phenylmalonaldehyde te t rae thy lace ta l  (II) [1] in i ts  pecul iar  chemica l  behavior .  In con t ras t  to II, 
acetal  I, r e g a r d l e s s  of the nature  of the sa l t  anion, r eac t s  with qua ternary  sa l t s  of he terocycl ic  bases  in 
acet ic  anhydride to give alkoxybutadienyl sa l t s  [1] r a t he r  than a compound with a f r ee  aldehyde group. 

I t  s eemed  of in te res t  to study the behav ior  of acetoacetaldehyde te t rae thy lace ta l  (III) [2] in c o m p a r i -  
son with the acetaIs  of 2-methylmalondia ldehyde (IV) and I. One might  have expected the format ion  of VI 
or  VII or mix tu res  of them in the reac t ion  of III with V in acet ic  anhydride.  A sa i t - l ike  substance,  which, 
according to the r e s u l t s  of e l emen ta ry  analysis ,  cor responded  to s t ruc tu re  VI or  VII, was isola ted f rom 
the reac t ion  mix tu re .  
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To de te rmine  the posit ion of the methyl  group, the sa l t  obtained f rom III and V was dequaternized 
with an aqueous alcohol solution of  po tass ium hydroxide.  Aldehyde VIII or ketone IX might  have been fo rmed  
in the dequaternizat ion.  T h e  dequaternizat ion product  proved to be  identical  (physical constants  and IR 
spec t rum)  to a known [3] ketone (LX).* This  s t ruc tu re  VII should be  ass igned to the qua te rnary  sal t  ob-  

*Compound IX was kindly given to us by N.N. Sveshnikov, to whom we a re  deeply gra teful .  
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* Obtained from 2-methyl-3-ethylbenzothiazolium tosylate in 70% 

yield. 

tained f rom III and V. The 5-methyl-subst i tu ted butadienyl salt  s t ruc ture  should apparently also be a s -  
signed to the products in the case  of salts with other he terores idues .  The nature of the anion (tosylates, 
iodides, and perchlora tes  were  investigated) does not alter the direction of the react ion (Table 1). 

Thus, in cont ras t  to 2-methylmalondialdehyde acetal (IV) [4], acetoacetaldehyde aeetal, like benzoyl-  
acetaldehyde acetal (I) [1], forms alkoxybutadienyl salts r egard less  of the nature of the quaternary  salt 
anion. However,  the methyl group is in the 5 position of the polymethine chain and the phenyl group is in 
the/3 position in the case  of te t raethylacetal  I. 

We investigated the reac t ion  of acetoacetaldehyde tetraethylacetal  with quaternary salts of he te ro -  
cyclic bases and amines in pyridine.  It was found that acetoacetaldehyde tetraethylacetal ,  like benzoyl 
acetaldehyde te t raethylacetal  [5], forms te t ramethyl idynehemicyanines,  while 2-methylmalonaldehyde 
te t raethylacetal  does not form N-methyl-subs t i tu ted  te tramethyl idynehemicyanine dyes under such condi-  
t ions,  For  example, the formation of X or XI or a mixture of them might have been expected in the con-  
densation of acetal III with 2-methyl -3-e thyl -5-methoxybenzothiazol tum tosylate  (XII) and p-bromoanal ine  
in pyridine.  However, only one compound was isolated f rom the react ion mixture.  To determine the posi-  
tion of the methyl group, f rom 2-(5-ethoxy-5-methylbutadienyl)-5-methoxybenzothiazol inm perchlora te  
(XIII) and p-bromoanil ine,  we obtained te t ramethyl idynehemicyanine dye XI, the physical constants and 
spect ra l  cha rac te r i s t i c s  of which were in agreement  with those of the hemicyanine obtained in the condensa-  
tion of III with XII and p-bromoani l ine  in pyridine.  

The 5-methyl -subs t i tu ted  hemicyanine dye s t ruc ture  (Table 2) should apparently also be assigned to 
the hemicyanines in the other cases  investigated. 

We investigated the react iv i ty  of the 5-ethoxy-5-methylbutadienyl  sal ts ,  The ethoxy group in these 
salts  is labile, and they are  capable of react ing with quaternary  salts of heterocycl ic  bases  to give s y m -  
met r ica l  and unsymmetr ica l /3  -methyl-subst i tu ted  dicarbocyanine dyes. 

a -Methyl -subs t i tu ted  te t ramethyl idynemerocyanine  dyes were obtained by the react ion of 5-e thoxy-  
5-methylbutadienyl salts  with 3-ethylrhodanine under the same conditions. These resul ts  indicate that the 
5-ethoxy-5-methylbutadienyl  salts  differ in react ivi ty  f rom the 5-ethoxy-f l -phenylbutadienyl  sal ts ,  in which 
we observed the formation of a-phenylal lyl idene derivatives of rhodanine under s imi la r  conditions [6]. 

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

The IN spec t ra  of KBr pellets were recorded  with a UR-10 spect rophotometer .  The electronic spec-  
t r a  of 10 -4 to 5 �9 10 -5 N alcohol solutions were  r ecorded  with an SF-10 spect rophotometer .  

2-(6-Ethoxy-5-methylbutadienyl)-3-ethylbenzothiazol tum Iodide (VII). A mixture  of 0.3 g (1 mmole) 
of 2-methyl-3-e thylbenzothiazol ium iodide, 0.35 ml of acetoaeetaldehyde tetraethylaeetal  (III), and 5 ml of 
aeetie anhydride was heated at 80-90" for 4 h. The precipitate was removed by fi l tration and washed with 
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ether  to give 0.29 g (72K) of brown p r i s m s  with mp 136 ~ (from 
ethanol); )~max 434 nm (log ~ 4.37). Found,K: C 47.7; H 4.7; N 
3.4. C16H20INOS. Calculated,%: C 47.9; H 5.0; N 3.5. 

The sa l t s  for  which the c h a r a c t e r i s t i c s  a re  given in Table  1 
we re  s i m i l a r l y  obtained. 

3-Ethyl -2-ace ty la l ly l idenebenzoth iazol ine  (IX). A solution 
of 0.35 g of po tass ium hydroxide in 5 ml  of wa t e r  was added to a 
refluxing solution of 0.94 g (2.4 mmole)  of iodide VII in 25 ml  of 
alcohol, and the mix tu re  was ref luxed for 1 h. It  was then t r ea t ed  
with 200 ml of water  and ref luxed for  another 2 h. The mix tu re  
was then ext rac ted  with benzene,  and the ex t rac t  was washed with 
wa te r  and dr ied with po tass ium carbona te .  The benzene was r e -  
moved by vacuum disti l lation, and the res idue  began to c r y s t a l -  
l ize when pe t ro leum ether  was added to give 0.24 g (36K) of yellow 
p r i s m s  with mp 119-120 ~ (after  two c rys ta l l i za t ions  f rom ligroin);  
~ m a x  440 nm (logo 4.72); vCO 1665 cm -~. Found,K: C 68.2; H 
6.2; N 5.9. CI4HIsNOS. Calculated,K: C 68.5; H 6.2; N 5.7. No 
mel t ing-point  depress ion  was observed  for  a mix tu re  of IX with 
3 -e thy l -2 -ac  etylallylidenebenz othiaz oline [3]. 

3 ,3 ' -Die thy l -9 -methy l th iad ica rbocyan ine  Iodide. A mix tu re  
of 0.2 g (0.5 mmole)  of VII, 0.15 g (0.5 mmole)  of V, 5 ml  of ab-  
solute ethanol, and 0.16 ml  of t r i e thy lamine  was ref luxed for  15 
min.  The resul t ing  c r y s t a l s  we re  r emoved  by f i l t ra t ion and washed 
with e ther  to giv e 0.22 g (80~) of g reen  p r i s m s  ( f rom ethanol) with 
mp 207~ ~ m a x  664 nm ( loge  5.45). F0und,K: C 54.3; H 4.9; N 
5.2. C24H25IN2S 2. Calculated,K: C 54.1; H 4.7; N5 .3 .  According 
to [7], this compound has mp 210-211 ~ and h m a x  664 nm (in 
ethanol). 

3,3' -D ie thy l -5 -me thoxy-  9-methyl thiadic  arbocyanine  Iodide. 
A mix tu re  of 0.2 g (0.5 mmole)  of VII, 0.21 g (0.5 mmole)  of 2- 
me thy l -3 -e thy l -5 -methoxybenzo th iazo l ium iodide, 2 ml  of absolute 
ethanol, and 0.16 ml  of t r i e thy lamine  was ref luxed for  15 min.  The 
c r y s t a l s  we re  r emoved  by f i l t ra t ion and washed with alcohol to 
give 0.23 g (82K) of g r e e n  p r i s m s  with mp 197 ~ ( f rom ethanol) ; 
h m a x  675 nm (log g 5.39). Found,%: N 4.7; S 11.2. C25H2?IN2OS 2. 
Calculated,%: N 5.0; S 11.4. 

3 -E thy l -5 - (3 ' - e thy lbenzo th iazo l iny l idene -2 ' -  o~-methylbut- 
enyl idene) th iazol id ine-2- th ion-4-one.  A mix tu re  of 0.3 g (0.75 
mmole)  of 2-@ -e thoxy-  5-methylbutadienyl) -3-e thylbenzothiazol i -  
um pe rch lo ra t e ,  0.12 g (0.75 mmole)  of 3-ethylrhodanine,  4 ml  of 
absolute methanol ,  and 0.2 ml  of t r i e thy lamine  was ref luxed for  
2 rain. The c r y s t a l s  we re  r emoved  by f i l t rat ion,  washed with 
methanol ,  d issolved in benzene,  ch romatographed  on aluminum 
oxide (elution with benzene),  and c rys ta l l i zed  f r o m  alcohol to give 
0.1 g (34%) of a product  with mp 198-199~ h m a x  602 nm (log g 
4.83). Found,%: C 58.7; H 5.3. CIgH20N2OS3. Calculated,K: C 
58.7; H 5.2. 

A s i m i l a r  p rocedure  was used  to obtain 3 - e t h y l - 5 - ( 3 ' - e t h y l -  
t ? 5 -methoxybenzothiazol inyl idene-2  - ~-methylbutenyl idene) thi -  

azo l id ine-2- th ion-4-one  [33K yield, blue p r i s m s  with mp 211~ 
~ m a x  616 nm (logg 4.87). Found,K: C 57.2; H 5.3. C20H22N202S 3. 
Calculated,K: C 57.3; H 5.3], and 3 - a l l y l - 5 - ( 3 ' - e t h y l - 5 ' - m e t h -  
oxybenzoth iazol inyl idene-2 ' -  (~-methylbutenylidene)thiazolidine-  
2- th ion-4-one  [45K yield, blue p r i s m s  with mp 188~ ~ max 628 nm 
(log~ 4.87). Found,K: C 58.3; H 5.2. C2tH22N202S 3. Calculated,K: 
C 58.6; H 5.1.] 



3-Ethy l -2 - [6 - (p -b romoan i l ino) -5 -methy lbu tad ieny l ] -5 -methoxybenzo th iazo l ium P e r c h l o r a t e  (XI). A. 
A mix tu re  of 0.38 g (1 mmole)  of XII, 0.3 g of p -bromoani l ine ,  0.3 ml  of III, and 2 ml  of pyr idine was held 
at room t e m p e r a t u r e  for  48 h. The dye was prec ip i ta ted  by the addition of e ther  and conver ted  to the p e r -  
ch lo ra te .  The pe rch lo ra t e  was c ry s t a l l i z ed  f rom alcohol to give 0.17 g (32~) of dark  red  needles  with mp 
188-189~ ~max 516 nm (loge 4.77). Found,~.  C 47.3; H 3.90. C21H22BrC1N20~S. Calculated,~c: C 47.6; 
H 4.20. 

B. A mix tu re  of 0.80 g (2 mmole)  of XIII,  0.6 g of p -bromoani l ine ,  and 5 ml  of methanol  was ref luxed 
for 2.5 h. The dye was prec ip i ta ted  by the addition of e ther ,  and the c r y s t a l s  were  r emoved  by f i l t ra t ion 
and c rys t a l l i zed  f rom alcohol to give 0.67 g (637c) of a subs tance  that was identical  to that desc r ibed  above. 
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