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The reac t ion  of 3 - a m i n o - 6 - c h l o r o - 2 - m e r c a p t o p y r i d i n e  with o r tho-subs t i tu ted  phenacyl  
hal ides  has  been inves t igated.  Two types  of in te rmedia te  compounds have been isolated:  
3 - a m i n o - 6 - c h l o r o - 2 -  (phenacylthio)pyridines and 2 - a r y l - 2 - h y d r o x y - l , 2 - d i h y d r o - 3 H -  
pyr ido [2,3-b] [1,4]thiazine s .  Boiling 3 - a m i n o - 6 - c h l o r o - 2 - m e r c a p t o p y r i d i n e  with o r tho-  
subst i tuted phenacyl  hal ides  in ethanol has  given 2 - a ry l -3H-py r ido [2 ,3 -b ]  [1,4]thiazines. 

In continuation of invest igat ions [2, 3] on the production of de r iva t ives  of pyrido[2,3-b][1,4]thiazine,  
we have inves t igated the reac t ion  of 3 - a m i n o - 6 - c h l o r o - 2 - m e r c a p t o p y r i d i n e  (I) with or tho-subs t i tu ted  phen-  
acyl ha l ides .  It has  been shown that  the nature  of the subs tances  fo rmed  and the i r  p r o p e r t i e s  and s t r u c -  
tu res  are  de te rmined  both by the nature  of the or tho subst i tuent  and by the conditions of pe r fo rming  the r e -  
act ion.  Thus,  the reac t ion  of compound (I) with o- f luorophenacyl  chloride in ethanol in the p r e s e n c e  of an 
equ imolecu la r  amount of alkal i  a t  a t e m p e r a t u r e  f rom -5  to -10~ yielded the e x t r e m e l y  unstable 3 - a m i n o -  
6 -ch loro-2- (o- f luorophenacy l th io)pyr id ine  (II) and the 2- (o- f luorophenyl ) -2-hydroxydihydropyr ido th iaz ine  
(VI). If the aminopyr id ine  (II) was not s epa ra t ed  f rom the reac t ion  mix ture ,  two hours  a f te r  the beginning 
of the reac t ion  it was poss ib le  to isolate only the pyridothiazine (VI). An i nc r ea se  in the volume of the 
ortho subst i tuent  in the phenacyl  component  i nc reases  the s tabi l i ty  of the in te rmedia te  subs tances  of types 
A and B. Thus,  the reac t ion  of (I) with o -b romophenacy l  bromide  gave m o r e  stable compounds (III and VII) 
than the fluorine de r iva t ives .  

Unlike compounds (II) and (VI), compounds (III) and (VID have c l e a r  mel t ing points and do not change 
on r e c r y s t a l l i z a t i o n .  The p r o p e r t i e s  of the in te rmedia te  subs tances  (II-V) and (VI-VIII) a re  affected not 
only by the volume but a lso  by the e lec t ron ic  p rope r t i e s  of the or tho subst i tuent .  The introduction into the 
ortho posit ion of the benzene r ing of e lec t ron-donat ing  groups pass iva t ing  the carbonyl  ca rbon  a tom against  
nucleophilic a t tack cons ide rab ly  s tabi l izes  the open s t ruc tu re  (II-V).  Compounds (IV) and (V), obtained by 
the reac t ion  of (I) with o - m e t h y l -  and 2 ,4-dimethoxyphenacyl  ha l ides ,  withstand s to rage  in the a i r  and hea t -  
Lug with a lcohols .  In the case  of (D and o-methy lphenacy l  chlor ide ,  in addition to (IV) the hydroxyamino 
compound (VIII) was  isola ted .  

X=C|, Br C| SCH2CO~| S El/~N'~K'S ~/' 

! I I - V  V | - V I I |  IX-X|V 

The IR s p e c t r a  of compounds (II-V) have the band of a ketone CO group (1670-1720 cm-1),  and in the 
h igh- f requency  region bands of the NH 2 group a re  observed  (3340-3360; 3440-3450 cm-1) .  The spec t r a  of 
the hydroxyamino compounds (VI-VII1) lack the absorpt ion band of a CO group and have the bands of NH 

* F o r  Communicat ion  XXVII, see [1]. 
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and OH groups  (3240-3420 em-1) .  The PMR spec tra  of (IV) and (V) 
show the s inglet  s ignal  of the protons  of  a CH~ group.  In the s p e c -  
trum of  the hydroxyamino compound (VI), the s ignals  of the protons  
of  the C H~ group appear in the form of  two doublets  with a gemina l  
coupling constant  J = 12.5 Hz, and in the spec trum of (VII1) the c o r -  
responding  s ignal  is  a s inglet .  By means  of PMR s p e c t r o s c o p y  with 
compound (IV) as  example  it has been poss ib le  to observe  the t r a n s -  
format ion  of the open form into the cyc l i c  f orm.  The spec trum of 
(IV) taken at 18-20~ in CDC1 s shows  the s ignals  of  the open form 
(singlet  at 5 4.52 ppm).  Heating the solut ion to 40~ c a u s e s  the ap-  
pearance  of the s ignals  of the cyc l i c  form (singlet  at 5 3.65 ppm) 
(Fig .  1}, the intensity  of  the latter  r i s ing  with an i n c r e a s e  in the 
t ime of  heating.  

Boil ing (I) with ortho-subst i tuted  phenaeyl  hal ides  gave 2 - a r y l -  
3H-pyrido [2,3-b] [1,4]thiazines (IX-XII). C ompounds (XIII) and (XIV) 
w e r e  prepared s i m i l a r l y  to (V) (Table 1). The s tructure  of (IX-XIV) 
was  conf i rmed  by IR and PMR s p e c t r o s c o p y .  The IR spec tra  of (IX- 
XIV) lack the absorpt ion band of  an NH group, which shows  the s t r u c -  
ture of the substances  synthes i zed  as 3H der iva t ives .  In the PMR 
spec tra  of the pyridothiaz ines  there are s ignals  ass igned  to the pro -  
tons of the 3-CH 2 group in the 5 2 .50-3 .82  ppm reg ion .  

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

The IR spec tra  were  taken in paraffin oil on a P e r k i n - E l m e r  
457 ins trument  and the UV spec tra  in 95~c ethanol  on an EPS-3  s p e c -  
t rophotometer .  The PMR spec tra  were  obtained on a JNM-4H-100 
ins trument  with TMS as internal  standard.  

3-Amin.9-6-chloro-2-(2-fluorophenacylthio)pyridine (II) and 
6-C h l o r o - 2 - ( 2 - f l u o r o p h e n y l ) - 2 - h y d r  o x y - l , 2 - d i h y d r  opyrido [2 ,3-b]-  
[1,4]thiazine (VD. A_: A solution of 0.5 g (3 m m o l e s )  of (I) in 10 ml  
of  ethanol  containing 0.18 g (3 m m o l e s )  of caust ic  potash was  added 
dropwise  to a solut ion of 0.5 g (3 m m o l e s )  of  2 - f luorophenacyl  ch lo -  
ride in 5 ml  of ethanol  at -10~ After 15 min,  the precipitate  was  
f i l tered off, washed  with water ,  and with pe tro leum ether ,  and dried. 
This gave 0.39 g (42~c) of (II). C o l o r l e s s  c r y s t a l s  with mp 67-69~ 
IR spectrum:  3320, 3400 c m  -i (NH2); 1690 c m  - i  (CO of a ketone);  in 
4~c CHCI~ solution: 3380-3500 cm -1 (NHz) ; 1690-1700 c m  -1 (CO of  a 
ketone) .*  UV spec trum,  )~max, nm (log e): 240 (4.09), 333 (3.83). 
The fi ltrate was  s t irred  at a t emperature  of - 1 0  to 0~ for 2 h, 15-  
20 ml  of water  was  added, and the precipitate  was  f i l tered off, washed  
with water  and with pe tro leum ether ,  and dried.  This gave 0.4 g 
(43~) of (VI), mp 80-82~ l ight-yel low c r y s t a l s .  IR spectrum:  3180-  
3420 cm -1 (NH, OH). UV spectrum,  ~ m a x ,  nm ( l o g e ) :  240 (4.0), 
270 (4.03), 336 (3.87). PMR spec trum in CsDsN: 3.17 ppm (doublet), 
3.74 ppm (doublet) - (VI}; in CDCls: 2.94 ppm (doublet), 3.52 ppm 
(doublet) - (VI); 3.86 ppm (doublet), 3.76 ppm (doublet) - (IX). In a 
mixture  of CDC13 and DCI: 3.86 ppm (doublet), 3.76 ppm (doublet) - (IX).t 

B_. When the react ion  was  per formed  at a temperature  of  f rom 
- 5  to  -10~  for 2 h, the main  product  w a s  compound (VI). Yield 
0.75 g (83%, rap 80-82~ The IR spectra  of the sample s  of  c o m -  
pound (VI) obtained by methods  A and B w e r e  identical .  

*According  to the IR spec trum (absence of NH 2 and CO groups) ,  
after  3 h 30 m i n  in CHC1 s compound (If) is  converted  into the pyr ido-  
thiazine (IX). 
t A c c o r d i n g  to the PMR spectrum,  (VD is dehydrated to the pyr ido-  
thiazine  (IX). 
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Fig.  1. PMR s pec t r a  of 6 - c h l o r o - 2 - h y d r o x y - 2 - ( o - t o l y l ) - l , 2 - d i -  
hydropyrido[2,3-b][1,4] thiazine (IV) in CDC13: 1) at 18-20~ 2) at 
40~ a f t e r  25 min .  

3 -Amino-6 -ch lo ro -2 - (2 -me thy lphenacy l th io )pyr id ine  (IV). This was obtained f rom 0.5 g (3 mmoles )  
of (I) and 0.5 g (3 mmoles )  of 2 -methy lphenacy l  chloride in a s i m i l a r  manne r  to (H) (method B). Yield 0.25 
g, mp 80-82~ The f i l t ra te  was evapora ted  to one- th i rd  of its volume,  15-20 ml  of wa te r  was added, and 
the prec ip i ta te  was f i l te red  off, washed with wa te r  and with pe t ro leum e the r ,  and dr ied.  This gave 0.55 g, 
mp 73-75~ Total  yield 0.8 g (88~c). Co lo r l e s s  c r y s t a l s ,  mp 80-82~ ( f rom ethanol) .  IR spec t rum:  3360, 
3450 cm -I  (NH2) ; 1680 c m  -1 (CO of a ketone).  UV spec t rum,  ~ m a x ,  nm ( logs  252 (4.17), 325 (3.79). 

3 -Amino-2 - (2 -b romophenacy l th io ) -6 -ch lo ropyr id ine  (III) was obtained s i m i l a r l y  f rom 1.0 g (6 
mmoles )  of (I) and 0.8 g (4 mmoles )  of 2 -b romophenacy l  b romide ,  with the di f ference that  the reac t ion  was 
p e r f o r m e d  for  5 h, the solution was f i l tered,  the f i l t ra te  was evapora ted  to one- th i rd  of its volume,  the 
res idue  was t r i t u ra t ed  with wate r ,  and the prec ip i ta te  was f i l te red  off, and the fur ther  t r e a t m e n t  was as for  
compound (IV). Yield 1.6 g (73~), mp  73-75C. Co lo r l e s s  c r y s t a l s  with mp 82-84~ (from ethanol).  IR 
s p e c t r u m :  3200-3220 cm -1 (NH2) , 1715 cm -1 (CO of a ketone); in satu~rated CHC13 solution: 3390, 3430 
c m  -1 (NH2) , 1720 c m  -1 (CO of a ketone).  UV s p e c t r u m ,  ~max,  nm (log s 258 (4.12), 334 (3.63). 

3 -Amino-6-ch lo ro -2- (2 ,4 -d imethoxyphenacy l th io )pyr id ine  iV). At 18-20~ a solution of 0.6 g (3 
mmoles )  of 2 ,4-d imethoxyphenacyl  chloride in 20 ml  of methanol  was added to a solution of 0.5 g (3 
mmoles )  of (I) in 10 ml  of methanol  containing 0.18 g (3 mmoles )  of KOH, and the mix tu re  was s t i r r e d  for  
3 h and was lef t  to stand for  12 h.  The prec ip i ta te  was f i l t e red  off, washed with wa te r  and pe t ro l eum e ther ,  
and dr ied  to give 0.4 g of (V), mp 165-167~ The f i l t ra te  was worked up as desc r ibed  for  (IV). This gave 
an additional 0.6 g, mp 143-145~ The total  yield was 1.0 g (95~). Light-yellow c r y s t a l s ,  mp 165-167~ 
(f rom acetone) .  IR spec t rum:  3360, 3440 cm -1 (NH2) ; 1670 cm -I  (CO of a ketone).  PMR spec t rum in 
CDCI3:6 3.79 ppm (singlet,  SCH2) , 3.84 and 3.86 ppm (two OCH 3 groups) .  

2 - ( 2 - B r o m o p h e n y l ) - 6 - c h l o r o - 2 - h y d r  oxy-1 ,2-d ihydropyr ido  [2,3-b] [1,4]thiazine (VII). This was ob-  
tained in a s i m i l a r  m anne r  to (V). Yield 0.7 g (63~c), mp 147-149~ Light-yellow c r y s t a l s  with mp 156- 
157~ (f rom ethanol) .  IR spec t rum:  3100-3200 cm -1 (NH, OH); CO group absent .  UV s p e c t r u m ,  ~ max,  nm 
Clog s 236 (4.24), 260 (4.12), 326 (3.86). 

6 -Ch lo ro -2 -hydroxy-2 - (o - to ly l ) - l , 2 -d ihydropyr ido[2 ,3 -b ] [1 ,4 ] th i az ine  {VIII). A solution of (IV) in 
ethanol was lef t  at 18-20~ for 1-2 days,  the ethanol was evapora ted  off in vacuum, and the p rec ip i ta te  was 
f i l t e red  off. Yellow c r y s t a l s ,  mp 145-147~ IR spec t rum:  3050, 3140 cm -1 (NH, OH); CO absent .  UV 
spec t rum,  h m a x ,  nm ( logs  235 (4.14), 268 (4.13), 322 (3.63). 

6 -CMoro-2- (2- f luorophenyl ) -3H-pyr ido[2 ,3-b] [1 ,4] th iaz ine  (IX). To a solution of 0.5 g (3 mmoles )  of 
2- f luorophenacyl  chlor ide in 10 ml  of ethanol was added 0.5 g (3 mmoles )  of (I) in 10 ml  of ethanol conta in-  
ing 0.18 g (3 mmoles )  of KOH. The mix ture  was boiled at 80-85~ for  4 h and was left  to stand for  12 h. 
The prec ip i ta te  was f i l te red  off and was washed with wa te r  and with pe t ro l eum e the r  and dr ied .  This gave 
0.59 g of (IX) (690/c), mp 255-257~ Yellow c r y s t a l s ,  mp 268-270~ ( f rom ch lo ro fo rm) .  IR spec t rum:  NH 
and CO groups  absent .  UV s p e c t r u m ,  )~max, nm (log s 266 (4.44); 364 (3.72). 

Compounds (X-XII) were  p r e p a r e d  s i m i l a r l y .  Compounds (XIII) and (XIV) were  obtained s i m i l a r l y  
to (V). 
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