
s tar t ing  compound (for DHQ the calculated dipole moment is 0. 7954 D and 2. 0078 D for the free radical ;  for 
the THQ molecule it is 1. 0049, for the free radical  it is 2. 1541 D). This increase  should appear as a large 
Stokes shift in the f luorescence of the aminic free radicals  analogous to that found in [9]. 

The general increase  in the basic proper t ies  of the radicals  of DHQ and THQ compared to the s tar t ing 
amines in our opinion is caused by the fact that in the free radical  the degree of charge t rans fe r  f rom the 
amino group to the benzene ring is decreased  which leads to excess  charge on the N atom. 

The authors wish to express  their  appreciation to T. V. Vasilev for providing the THQ samples .  

CONCLUSION 

The pK's of short-lived aminic free radicals from 1,2-dihydro- and i, 2,3,4-tetrahydroquinolines were 

determined. It was shown that the free radicals are stronger bases than the starting amines. 
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NEW METHOD OF SYNTHESIS OF SUBSTITUTED 2-PYRIDONES 

V.  P .  L i t v i n o v ,  Y u .  A .  S h a r a n i n ,  
B .  K .  P r o m o n e n k o v ,  L .  A .  R o d i n o v s k a y a ,  
A .  M.  S h e s t o p a l o v ,  a n d  V.  Yu .  M o r t i k o v  

UDC 542.91:547. 823 

It is known that condensation of acetoacetic es te r  with cyanothioacetamide in a mixture of 1-hexanol and 
pyridine in the presence  of fi-diethylaminoethanol at 160 ~ resul ts  in the formation of 6 -hydroxy-4 -methy l -3 -  
cyanopyridin-2 [1H.]-thione (III) [1]. 

We have shown that f i-morpholinoethylcrotonate (Ia) and the anilide (Ib) are more  reactive in this r e a c -  
tion in compar ison with acetoacetic e s te r .  Thus react ion of the enamine (Ia) or  the anilide (Ib) with cyano-  
thioacetamide is autocatalytie and readily occurs  in an alcohol medium at ~ 20 ~ In this case the morpholine 
salt  of 6 -oxo-4-methy l -3-cyanopyr id ine-2  [1H]-thiol (II) is formed in high yield,  which under the~action of 
hydrochloric acid is smoothly converted into the thione (III), identical with a known sample [1]. Compound (HI) 
was obtained in quantitative yield when the reagents  were condensed in aqueous medium and the mixture sub-  
sequently acidified with hydrochloric  acid. 

The thione (HI) in the presence  of bases and the salt (II) direct ly  are alkylated by phenacyl bromide to 4- 
methyl -2-phenacyl th io-3-cyanopyr idone-6  [1H] (IV), which under the action of sodium ethylate is cycl ized to 3- 
amin0-2-benzoyl -4-methyl -6-oxo-[7H]- th ieno[2 ,3-b]pyr id ine  (V). The thienopyridine (V) can also be prepared  
in a single stage from the thione (III) by leaving out the pyridone (IV) separat ion stage.  In addition, the s t ruc -  

N. D. Zelinskii Institute of Organic Chemis t ry ,  Academy of Sciences of the USSR, Moscow. T. G. Shev- 
chenko Voroshilovgrad State Pedagogical Institute. Translated f rom Izvest iya Akademii Nauk SSSR, Seriya 
Khimicheskaya,  No. 8, pp. 1869-1870, August,  1984. Original ar t ic le  submitted July 21, 1983. 
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ture of compounds (II) and (III) was confirmed by their oxidation [2] with chromic anhydride to the correspond- 

ing 6-hydroxy-4-methyl-3 cyanopyridone-2- [IH] (VI), identical in properties with those described earlier for 

(VI) in [3]. 

The s t r u c t u r e s  of  a l l  the  i s o l a t e d  p r o d u c t s  w e r e  c o n c o r d a n t  wi th  the  da t a  of the  p h y s i c o e h e m i c a l  s t ud i e s  
and the  e l e m e n t a l  a n a l y s i s .  At  the  s a m e  t i m e  the  IR and PMR s p e c t r a l  da t a  fo r  compounds  (IV) and (V) i n d i -  
c a t e d  the  l a t t e r  to have the p y r i d o n e  s t r u c t u r e .  Thus t h e i r  IR s p e c t r a  e x h i b i t e d  the  c h a r a c t e r i s t i c  a b s o r p t i o n  
band of the  a m i d e  g roup  at  1638 and 1648 c m  -1 r e s p e c t i v e l y .  The PMR s p e c t r a  showed  the  c h a r a c t e r i s t i c  p r e s -  
ence  of s i g n a l s  due  to the  NH group  in the  r e g i o n  5 11 .78  and 12 .29  ppm and of the  CH group  of  the  p y r i d i n e  
nuc leus  in the  r e g i o n  5 6 .33  and 6 .16  ppm r e s p e c t i v e l y .  

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

IR s p e c t r a  o f  compounds in  K B r  t a b l e t s  w e r e  r e c o r d e d  on a U R - 2 0  s p e c t r o p h o t o m e t e r .  The PMR s p e c -  
t r a  w e r e  r e c o r d e d  on a V a r i a n  F T - 8 0 A  (80 MHz) s p e c t r o m e t e r  u s i n g  s o l u t i o n s  in DMSO-d  G and i n t e r n a l  s t a n -  
d a r d  TMS. M o n i t o r i n g  the  c o u r s e  o f  the  r e a c t i o n s  and the h o m o g e n e i t y  of  the  compounds  ob t a ined  was c a r r i e d  
out by m e a n s  of  TLC on Si lufol  UV-25  s h e e t s  u s i n g  the  s y s t e m s  a c e t o n e - h e x a n e  (3.5) and a c e t o n e - b e n z e n e  
(1:3).  

M o r p h o l i n e  Sal t  of  6 - O x o - 4 - m e t h y l - 3 - c y a n o p y r i d i n e - 2 [ 1 H ] t h i o l  (II). a) .~ m i x t u r e  of 20 m m o l e  (Ia) and 
20 m m o l e  of  c y a n o t h i o a c e t a r n i d e  in 30 ml  e thano l  w e r e  s t i r r e d  fo r  5 h at  20~ The p r e c i p i t a t e  was  f i l t e r e d  
off  and w a s h e d  wi th  e thano l  and hexane .  A f t e r  r e c r y s t a l l i z a t i o n  f r o m  e thano l  (II) was  ob t a ined  in 87% y i e l d ,  
mp  225-228 ~ (with d e c . ) .  IR s p e c t r u m  (KBr ,  ~ cm-1 ) :  2203 (CN), 1643 (CONH). PMR s p e c t r u m  (DMSO-d6,  5 ,  
ppm): 1 .98  s (CH3) , 3 . 05  m (4H, CH2NCH2) , 3 . 7 0  m (4H, CH2OCH2) , 5 .36 s (CH), 10 .30  s (NH). Found:  C 
52 .07 ;  H 5 .76 ;  N 1 6 . 4 3 ; S  12.61%. CllH15N302S. C a l c u l a t e d : C  52.16;  H 5 .97;  N 1 6 . 5 9 ;  S 12.66%. 

b) A m i x t u r e  of  10 m m o l e  (Ib) and 10 m m o l e  c y a n o t h i o a c e t a m i d e  in 20 m l  e thano l  was  s t i r r e d  fo r  24 h 
at  20 ~ The y i e l d  of  (II) was  67%. The compounds  o b t a i n e d  by m e t h o d s  a) and b) had i d e n t i c a l  I l l  s p e c t r a .  

6 - H y d r o x y - 4 - m e t h y l - 3 - c y a n o p y r i d i n - 2 - t h i o n e  (II1). a) A m i x t u r e  of 10 m m o l e  (In) and 10 mrno le  c y a n o -  
t h i o a c e t a m i d e  in  20 m l  w a t e r  was  s t i r r e d  for  5 h at  20~ A f t e r  a c i d i f i c a t i o n  wi th  2 m l  of  c o n c .  HC1 t i le  p r e -  
c i p i t a t e  was  f i l t e r e d  off and s u c c e s s i v e l y  w a s h e d  wi th  w a t e r ,  e thano l ,  a n d h e x a n e .  The y i e l d  of  compound  (III) 
was  q u a n t i t a t i v e .  

b) By th i s  m e t h o d  (III) was  ob t a ined  by a c i d i f i c a t i o n  of  the  m o r p h o l i n e  s a l t  (II) wi th  eonco HC1. The  c o m -  
pounds  ob t a ined  by the m e t h o d s  a) and b) w e r e  i d e n t i c a l  wi th  (ILD d e s c r i b e d  e a r l i e r  [1]. 

6 - H y d r o x y - 4 - m e t h y l - 3 - e y a n o p y r i d i n - 2 - o n e  (VI~. To a s u s p e n s i o n  of  2 m m o l e  (III) in 30 ml  AcOH was  
a d d e d  a s o l u t i o n  of  7 m m o l e  C r O  3 in 4 ml  w a t e r  and the m i x t u r e  hea t ed  at  bo i l ing  fo r  2 h. A f t e r  coo l ing  the  
r e a c t i o n  m i x t u r e  w a t e r  was  a d d e d  and the  p r e c i p i t a t e  s e p a r a t e d .  Yie ld  of (VI) 57%, mp 298-300~ the c o m -  
pound was  i d e n t i c a l  to (V1) o b t a i n e d  p r e v i o u s l y  [2]. 

4 - M e t h y l - 3 - p h e n a c y l t h i o - 3 - c y a n o p y r i d i n - 6 - o n e  (IV). a) To a s u s p e n s i o n  of  10 m m o l e  (II) in 30-35  m l  
d r y  benzene  o r  a b s .  a l coho l  at  20~ was  a d d e d  10 m m o l e  of  p h e n a c y l  b r o m i d e .  The  r e a c t i o n  m i x t u r e  was  s t i r r e d  
fo r  5-6  h.  T h e  y i e l d  of  (IV) a f t e r  r e c r y s t a l l i z a t i o n  f r o m  e thano l  was  89~ mp 198-200~176 
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b) To a solution of 10 mmole (Ill) in 20 ml DMF while s t i r r ing  was added success ively  5.6 ml of a 10% 
KOH solution and 10 mmole phenaeyl bromide.  The react ion mixture was s t i r red  1 h at 20~ 10 ml of water 
added and the precipitate f i l tered off. Yield of (IV) by this method was 93%. 

The compounds obtained by methods a) and b) had identical IR'and PMR spect ra .  IR spec t rum (KBr, 
u, cm-1): 2218 (CN), 1693 {CO), 1638 (CONH). PMR spect rum (DMSO-d6, 6, ppm): 2.30 s (CH3), 4 .89 s (CH~), 
6o33S (CH), 7 . 3 - 8 . 1 m  (C6H5), 11.78 s (Nil). Found: C 6 3 . 2 3 ; H 4 . 1 7 ;  N 9 . 7 1 ; S  11.12%. C15H12N202S. Cal-  
culated: C 63.36; H 4.26; N 9.85; S 11.28%. 

3-Amino-2-benzoyl -4-methyl -6-oxo-7H-th ieno[2 ,3-b]pyr id ine  (V). To a solution of sodium alcoholate,  
prepared f rom 7 mmole sodium and 15 ml ethanol, was added 3.5 mmole of (IV). The react ion mixture was 
heated at boiling for  3 h with s t i r r ing ,  f i l tered and then the fi l trate acidified with a 10% solution of HCI to pH 
5-6. The precipitate was separated and ree rys ta l l i zed  f rom glacial acetic acid. Compound (V) was obtained 
in 80~ yield,  mp 299-301~ IR spect rum (KBr, ~, cm-1): 3460, 3305 (NH2) , 1648 (CONH), 1588 (COC6H5). 
PMR spect rum (DMSO-d6, 6, ppm): 2.55 s (CH3) , 6.16 s (CI-1), 7.50 m (C6H5), 7.88 s (NH2), 12.29 s {Nil). 
Found: C 6 3 . 2 2 ; H 4 . 1 0 ;  N9 .74 ;  S 11.20%. CtsH12N202S. Calcula ted :C 6 3 . 3 6 ; H 4 . 2 6 ;  N 9.85; S 11.28%. 

CONC LUSIONS 

1. A new method of synthesis of 6-hydroxy-4-methyl-3-cyanopyr idin-2[1H]thione has been developed 
which consists  of the react ion of f i-morpholinoethylcrotonate or  its corresponding anilide with cyanothioacet-  
amide. 

2. 6-Hydroxy-4-methyl-3-cyanopyridin-2[1H]thione is select ively alkylated at the sulfur atom. 

1. 

2. 

3. 
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C G N F O R M A T I O N A L  F L E X I B I L I T Y  O F  T H E  

T W E L V E - M E M B E R E D  S I L O X A N E  R I N G  

T .  V.  T i m o f e e v a ,  N. N. M a k a r o v a ,  
I .  L .  D u b c h a k ,  a n d  Yu .  T .  S t r u c h k o v  
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It is known that cycloalkanes of moderate  size (n = 6-10) are  charac te r i zed  by conformations s imilar  
in energy [1, 2]. As shown by calculation and experimental  investigations [3, 4], a conformation with two 
parallel  planar t ransoid chains,  containing 4-5-unit  terminal  segments  is usually real ized in large cycloal -  
kanes (n > 20). The favorabil i ty of such a conformation with respect  to energy is understandable,  since the 
maximum van der  Waals interaction is real ized with the parallel  a r rangement  of the aliphatie chains.  

Cyclic siloxanes of medium size are also charac te r ized  by a large var ie ty  of conformers .  However,  
they differ less in energy than in the case of cycloalkanes,  as was demonstra ted for the case of the t e t r a -  
siloxane ring [5]. The conformations of siloxane molecules  with large r ings ,  which have not been studied in 
detail,  are evidently charac te r i zed  by the same features as :[or cycloalkanes,  i . e . ,  the presence  of two para l -  
lel chains linked by the terminal  f ragments .  The only difference between the cyclosiloxanes and cycloalkanes 
is the fact that there is only one type of van der Waals interaction (disregarding substituents) in the case of the 

�9 aliphatic chains,  while there  are three types in the case of siloxane chains with alternating Si and O atoms.  

In the present  work we studied the possible conformational  changes in the siloxane rings during the t r a n -  
sition f rom medium to large rings f o r  the case of the twelve-membered  siloxane ring of 2 , 8 - d i h y d r o x y - 2 , 4 , -  
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