
HETEROCYCLES, Vol. 3, No. 12, 1975 

O t ~ h j k g  Tswgp* and Akitaka Inabg ------ ---- --==== ---- 
Research I n s t i t u t e  of I ndus t r i a l  Science, Kyushu Universi ty,  

Hakozaki, Higashi-ku, Fukuoka 812, Japan 

The react ion of enaminoketone & w i t h  benzoyl i so th io -  

cyanate (J,) i n  benzene af forded 2-thiopyridone der ivat ives,  J? 

[1:1 adduct - Hz01 and [1:2 adduct - HzS], and 3-benzamido- 

thiocarbamoyl compound lJ [1:1 adduct]: the r e l a t i v e  y i e l d s  

depended upon the react ion condit ions. On the o ther  hand, 

enaminoketone 1 h  reacted w i th  i n  benzene t o  y i e l d  the 1- 

benzoyl-2-thiopyridone 12 [1:2 adduct - (HNCS + HzO)], wh i le  

the same react ion i n  dichloroethane gave the 2-thiopyridone 

[1:2 adduct - H2S]. 

We e a r l i e r  reported t h a t  an enaminoketone, 4-(1-pyrrolidiny1)-3-penten-2- 

one (3), reacted w i th  a r y l  isothiocyanates t o  y i e l d  3-arylthiocarbamoyl de- 

r i v a t i v e s  L a n d l o r  2-thiopyridones 3, depending upon the nature of a r y l  iso-  

thiocyanates and the react ion ~ o n d i t i o n s . ~  On the other hand, the react ions of 

enaminoketones of type j, wi th  acyl isothiocyanates a f f o r d  1 :1 adducts 2, which 

are r e a d i l y  converted i n t o  th iopy r im id inesA by However, l i t t l e  

a t ten t ion  has been pa id  t o  the react ion o f  enaminoketone o f  type w i t h  acyl 
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isothiocyanate. 

For comparison w i t h  the react ion o f  enaminoketone k w i t h  a r y l  i so th io -  

cyanates, and tha t  of enaminoketones % w i t h  acyl  isothiocyanates, i t  seemed of 

i n t e r e s t  t o  invest igate  the react ion o f  enaminoketone of type la wi th  acyl iso-  

thiocyanate. This paper deals w i th  the react ion o f  enaminoketones, 5 and 1- 

phenyl-3-(l-pyrrolidinyl )-Z-buten-l-one (B), wi th  benzoyl isothiocyanate (l) . 
When enaminoketone 12 was allowed t o  react  w i th  1 equiv o f  isothiocyanate 

i n  benzene a t  room temperature, two products, 8 [color less prisms, mp 243-245' 

decl  and [yellow needles, mp 225-226' dec], were formed, together w i th  t a r r y  

mater ia l .  The molecular formula o f  5 [C17H18N20SS m/e 298 (M+)] agreed w i th  

t h a t  o f  the compound derived from an 1:l adduct w i th  dehydration, and &was de- 

duced t o  be 3-acetyl-6-phenyl-4-(1-pyrrol i d i n y l  )-2-thiopyridone on the basis of 

i t s  spectral  data [ir 4iK cm-l 3160 (NH) , 1700 (CO); nmr 6 (CDC13) 1.99, 3.36 

(each 4H, m, P y r r o l i d i n y l  protons), 2.88 ( 3 ~ ,  S, C O C ~ ) ,  6.28 (IH, S ,  =cL), 7.53 

(5H, m, aromatic protons), 9.65 (lH, br, Nu ] .  

The elemental analysis and molecular i o n  peak of % indicated tha t  2 equiv 
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o f 2  and 1 equiv of @ had combined with the loss of hydrogen sulfide. On the 

basis of the spectral data and chemical conversion, was assigned as 5-acetyl- 

3-benzoyl-6-benzamido-4-(l-pyrrolidinyl)-2-thiopyridone [ir v::: cm-l 3200 (NH) , 
1670, 1640 (CO); nmr 6 (CDC13) 1 .El, 3.31 (each 4H, m, pyrrolidinyl protons), 

2.46 (3H, s, Cock), 7.4-8.2 (lOH, m, aromatic protons), 12.3, 13.1 (each lH, 

br, Nt$; mass m/e 445 (M')]. 

Hydrolysis of % with IN potassium hydroxide aqueous solution under reflux 
for 1 hr afforded 6-amino-5-acetyl-3-benzoyl-4-(l-pyrrolidinyl)-2-thiopyridone 

(E) quantitatively. E: mp 198-200' dec; ir v$i i  cm-l 3360, 3260, 3160 (NH), 

1640 (CO); nmr 6 (CDCl3) 1.76, 3.30 (each 4H, m, pyrrolidinyl protons), 2.31 

(3H, s, COCHJ), 6.90 (2H, br, Nk), 7.3-8.1 (5H, m, aromatic protons), 12.2 (lH, 

br, NL), mass m/e 341 (M')]. 
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On the  o the r  hand, t he  r e a c t i o n  o f  1 2  w i t h  0.5 equiv o f  2 a t  room temper- 

a t u r e  afforded 3-benzoylthiocarbamoyl-4-(l-pyrrolidinyl)-3-penten-2-one (;), 

mp 128-129' dec, as orange prisms. The ir spectrum o f  lJ e x h i b i t e d  no w e l l -  

def ined bands ascr ibab le  t o  vNH absorpt ions,  b u t  the  f o l l o w i n g  spec t ra l  data 

supported the  assigned s t r u c t u r e  [ir v,$& 1700 cm-l (CO); nmr 6 (CDC13) 1.83 

(3H, s, C b ) ,  2.17, 3.92 (each 4H, m, p y r r o l i d i n y l  protons) ,  2.75 (3H, s, CO- 

C b ) ,  7.8-8.3 (5H, m, aromatic protons), 14.82 ( lH, br ,  NH); - mass m/e 298 (M+-  

H20)I .  The spec t ra l  da ta  a l so  i n d i c a t e  t h a t  e x i s t s  as t he  che la t i ng  form6 

as shown i n  Scheme 1. The r e s u l t s  under var ious  r e a c t i o n  cond i t ions  are g iven  

i n  Table 1. 

Table 1 Reaction of wi t h  2 i n  benzene 

Reaction cond i t ions  Product, y i e l d  % 

1 a17 
F .-- Temp. Time 8 - 9a - 11 - 

(mol/mol ) OC h r  

1 room temp. 10 13.2 4.7 -- 
1 ,, 3 days 1 .O 12.4 -- 

Upon heat ing a t  150° f o r  30 min o r  t reatment  w i t h  6.5N potassium hydroxide 

aqueous s o l u t i o n  a t  room temperature f o r  5 h r ,  was transformed i n t o $ i n  38 

o r  42% y i e l d  r espec t i ve l y .  I n  add i t i on ,  lJ reacted w i t h  1 equiv o f  2 i n  b o i l -  

i n g  1,2-dichloroethane t o  form % i n  39% y i e l d .  Thus, t he  formation of 2 and 

9a can be i n t e r p r e t e d  as a r i s i n g  from u. 
"-4 

The r e a c t i o n  o f  enaminoketone & w i t h  1 equiv of 2 i n  benzene a t  room 
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temperature for 5 hr did not form the expected products of types 8 and %, but 

1,3-dibenzoyl-6-phenyl-4-(1-pyrrolidinyl)-2-thiopyridone (12) whose structure 
corresponded to the compound derived from an 1:2 adduct of 2 and 1, with the 
loss of water and of hydrogen isothiocyanate, was obtained in 42.2% yield. 

However, the same reaction in 12-dichloroethane at room temperature gave 3,5- 

dibenzoyl-6-benzamido-4-(l-pyrrolidinyl)-2-thiopyridone (9J) in 15.4% yield. 

The structures of $ and &were deduced on the basis of their spectral data. 

z: yellow prisms; mp 254-255' dec; ir vi:: 1685 C~-'(CO); nmr 6 (CDC13) 

1.89, 3.45 (each 4H, m, pyrrolidinyl protons), 7.2 (lH, s, =CH), 7.1-8.3 (15H, 

m, aromatic protons); mass m/e 464 (M'), 359 (M' - PhCO, base peak). 
z: yellow needles; mp 2420 dec; ir v,#[ cm-l 3180 (NH), 1652 (CO); nmr 6 

(DMSO-d6) 1.40, 3.0 (each 4H, m, pyrrolidinyl protons), 7.3-8.2 (15H, m, aro- 

matic protons), 11.0, 13.0 (each lH, br, NK); mass m/e 507 (M'), 402 (M' -PhCO, 

base peak). 

Recently, Carney, et a1.7 found that ethyl 2-benzamido-5-benzoyl-4-di- 

methylamino-6-thioxonicotinate (lA), whose structure is the same as that of 2, 
was formed in the reaction of ethyl 0-dimethylaminocrotonate with J in chloro- 

form. They also proposed a complicated reaction pathway ~ the pyrylium 
intermediate 12. 

The pathway of formation of 2 from J a n d 2  may be similar to that proposed 



by Carney et al.; this is now under i'nvestigation. 
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