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2 -Me thy l -3 - e t hoxyea rbony l - l , 4 , 5 , 6 - t e t r ahyd ropy r id ine -6 - t h ione  was synthesized,  and its 
r eac t ions  at the methylene  and thioketo groups were  invest igated.  The absorpt ion s p e c t r a  
in the v i s ~ l e  region were  obtained fo r  the dyes  thus synthesized.  

We have p rev ious ly  desc r ibed  some  reac t ions  of thiopropiorhodanine (I) at the methylene group in the 
5-posi t ion [1] and at the 4- th ioketo  group [2]. 

0 
f~ 

~:~ts ~-'~.- c--o (:,: Hn 
S:': 4~-~s S>-NN/.CII3 

H H 
! II 

The p r e s e n c e  of a sulfur  atom in the 2-pos i t ion  has  a definite effect  on the r eac t iv i ty  of L Compound II 
a lso  has  an accep tor  group (ethoxycarbonyl),  and it was t he re fo re  of in te res t  to compa re  both the chemica l  
behav ior  of I and II  and the co lo r s  of the dyes  obtained f r o m  them.  

Condensations of II  at the methylene  group with the qua te rna ry  sa l t  of 2 -methy lmercap tobenzo th iazo le  
and 1 ,3 ,3 - t r ime thy l -2 - fo rmylme thy lene indo l ine  lead to dyes  III  and IV. 

The act ivi ty  of the thiokete sulfur  in II  toward reac t ions  with nucleophilic r eagen t s  (quaternary sal t  of 
2-methylbenzoth iazole ,  3-e thyl rhodanine ,  and aniline) was also invest igated;  and V, VI, and VII were  ob- 
tained. Deepening of the color  by  30 nm occurs  when acid is added to an alcohol solution of V. This is 
apparent ly  explained by  the fac t  that, in the cationoid dye (VII/) thus formed,  s t r u c t u r e s  with cha rges  on the 
ni t rogen a toms a re  c l o s e r  to equivalency than in the s t a r t ing  compound, whose po la r  l imi t ing  s t ruc tu re  (Va) 
has  a negative cha rge  on the carbonyl  oxygen a tom:  
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The s t ruc tu ra l  f o r m u l a s  and spec t roscop ic  da ta  fo r  the dyes  (III-VI) synthes ized  f r o m  II and, fo r  c o m -  
par i son ,  the absorpt ion m a x i m a  of the co r respond ing  dyes  (IX-XI1) f r o m  I [1, 2] a re  p resen ted  in Table 1. 
As seen  f r o m  Table 1, the absorpt ion m a x i m a  of the dyes  obtained f r o m  II  a re  shifted to the sho r t -wave  
region as c o m p a r e d  with the analogous dyes f r o m  I. The extinction of the dyes  f r o m  If with r e s p e c t  to the 
methylene  group is  cons ide rab ly  lower  than the extinction of the dyes obtained via  the thione group. 
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TABLE i 
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E X P E R I M E N T A L  

2-Methyl -3-e thoxycarbonyl - l ,4 ,5 ,6- te t rahydropyr id ine-6- th ione  (I1). Phosphorus pentasulfide (3.2 g) 
was added to a solution of 2 g of 2 -methy l -3 -e thoxycarbonyl - l ,4 ,5 ,6 - te t rahydropyr id in -6-one  in 26 ml of 
pyridine, and the mixture was refluxed for 1 h and poured into water.  The resul t ing yellow crys ta l s  were 
f i l tered to give 1.47 g (73%) of a product  with mp 109-111 deg (from alcohol). Found %: S 16.2. C9H13NO2S. 
Calc. %: S 16.1. 

2- (2- Methyl-3-ethoxycarbonyl-6- thioket  o- 1,4, 5 ,6- te t r  ahydro-5-pyr idyl idene)-3-ethylbenz othiaz ole 
(Ill). A mixture  of 0.19 g (0.001 mole) of II and 0.38 g (0.001 mole) of 2-methylmercapto-3-e thylbenzothi  - 
azolium p-toluenesulfonate was dissolved with slight heating in 1 ml of absolute alcohol. Triethylamine 
[0.1 g (0.001 mole)] was added to the solution; and the mixture  was refluxed for  30 rain, cooled, and t reated 
with dilute (50%) alcohol. The semisol id product  was separated to give 9% of long, br ight -orange  p r i sms  
with mp 124-126 deg (from alcohol). Found % : S 17.6. C18H20N202S 2. Calc. % : S 17.8. 

2- [ (2- Methyl-3-ethoxycarb onyl-6-thioketo-  1,4,5, 6- te t r  abydr o- 5-pyridylidene) ethylidene]- 1 ,3 ,3- t r i -  
methylindoline (IV). A mixture  of 0.19 g (0.001 mole) of II and 0.19 g (0.001 mole) of 1 ,3 ,3- t r imethyl -2-  
formylindoline was t r i tura ted  in 1 ml of acetic anhydride and heated at 100 deg for  2 rain. Cooling gave 
0.07 g (19%) of red  c rys ta l s  with a metall ic lus ter  and mp 190 deg (from alcohol). Found % : S 8.2; N 7.2. 
C22H26N202S �9 H20. Calc. %: S 8.2; N 7.1. 

2-(2-Methy•-3-eth•xycarb•ny•-••4•5•6-tetrahydro-2-pyridy•idene)-3-ethy•benzothiazo•e (V}. ~. mix-  
ture d 0.68 g (0.002 mole) of 2-methyl-3-ethylbenzothiazol ium p-toluenesulfonate and 0.38 g (0.002 mole) 
of II was dissolved with slight heating in 2 ml of absolute alcohol, and 0.2 g (0.002 mole) d tr iethylamine 
was added. An intense yellow color  appeared immediately.  The solution was refluxed for  5 rain and worked 
up as in the prepara t ion of III to give 0.1 g (16%) of lemon-yel low needles with mp 135 deg {from alcohol). 
Found %: S 9.3. Ci9H22N202S. Calc. %: S 9.4. 

2- Methyl -3 - eth oxyc arb onyl - 5 - (3 - e thyl-2-  thioketo-4-  oxo-2 - thiaz olinyl ide he) - 1,4,5,6-tetr  ahydr opyr i- 
dine (VI). A mixture  of 0.38 g (0.002 mole) of II and 0.32 g (0.002 mole) of 3-ethylrhodanine was dissolved 
with slight heating in 2.5 ml of anhydrous alcohol, and 0.2 g (0.002 mole) of t r ie thylamine was added. The 
solution was refluxed for  1 h, and the precipi ta te  was f i l tered to give 0.16 g (25%) of lemon-yel low needles 
with mp 127 deg (from alcohol). Found % : S 19.5. CI4HI?N203S 2. Calc. % : S 19.7. 
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2 - P h e n y l a m i n o - 5 - e t h o x y e a r b o n y t - 6 - m e t h y l - l , 4 , 5 , 6 - t e t r a h y d r o p y r i d i n e  (VII). Compound II [0.19 g 
(0.001 mole)] was d isso lved  in 5 ml  of methanol ,  0.1 g (0.0011 mole) of aniline was added; and the mix tu re  
was ref luxed on a wa te r  bath fo r  2 h. Hydrogen sulfide evolution was observed.  After  3 days,  the p r e c i p -  
i tate was f i l t e r ed  to give 0.63 g (267O) of co lo r l e s s  c r y s t a l s  with mp 143-145 deg [from a l e o h o l - d i c h l o r o -  
ethane (3:1)]. Found 70 : N 10.7. CisHlsN202. Calc. 7o : N 10.8. 
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