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The co r respond ing  N-(3-pyr idy l )hydroxamic  acid de r iva t ives  were  obtained by reduet ive  d e -  
sulfurat ion of [2 - (e thoxycarbonylmethy l th io ) -6 -ch lo ro-3-pyr idy l ]hydroxamic  acid amide ,  b e n -  
zy lamide ,  and morphol ide .  The amides  were  synthes ized by react ion  of [2- (e thoxycarbonyl -  
me thy l th io ) -6 -ch lo ro -3 -py r idy l ]hydroxamic  acid e s t e r  with d ie thylaminoethylamine  and p y r -  
rol idine.  Heating of the e s t e r  and morphol ide  of [2 - (e thoxycarbonylmethy l th io ) -6 -ch lo ro-3-  
pyridyl]  hydroxamic  acid with H2SO 4 give s 2 -ch loropyr ido  [2,3-b] [1,4] thiazin-6 -one. 

It has  been shown that [2-(ethoxycarbonylmethylthio)  -6 -ch lo ro -3 -pyr idy l ]  hydroxamic  acid e s t e r  (ii) 
o r  i ts  amides  (III-VI) a r e  fo rmed  by the act ion of a lkal ies  and amines  on 2 -oh lo ro -6 -hydroxy-6 ,7 -d i  (ethoxy- 
carbonyl)  d ihydropyr idothiazine  (1) [ 2, 3]. 

In a continuation of our  e a r l i e r  r e s e a r c h  [ 3], we invest igated the p r o p e r t i e s  and t r ans fo rma t ions  of 
II, amides  III-V and X-XIII ,  and hydraz ide  VI. It was shown that  dehalogenation occu r s  along with desu l -  
furat ion in the reduct ive  desulfura t ion of I I I -V by means  of Raney nickel ,  and amides  of  N- (3 -pyr idy l ) -  
hydroxamic  acid (VII-IX) a r e  fo rmed in 60-67% yields  (Table 1). 

The s t r u c t u r e s  o f  VII-IX were  conf i rmed  by the spec t r a l  data.  The absorpt ion of an e s t e r  CO group 
is absent  in the IR spec t r a .  The UV spec t r a  contain one absorpt ion m a x i m u m  at 247-267 nm,  in con t ra s t  
to the s ta r t ing  subs t ances ,  for  which two m ax ima  a r e  cha r ac t e r i s t i c  [3]. The PMR s p e c t r u m  is also in 
comple te  accordance  with the indicated s t ruc tu re .  The fo rmat ion  of VII-IX during desulfura t ion of III-V 
p roves  that the amide  group in s ta r t ing  subs tances  I I I -V is in the oxamate  res idue  r a the r  than in the 2 pos i -  
tion. 
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[I R=OC2Hs; I l l  R=NH2; 

IV R~HNCH2C6H5; V R=N O; Vl R=HNNH 2 

It was obse rved  that the desul fura t ion  of VI in alcohol with Raney nickel leads to amide  VII r a t h e r  
than the hydrazide .  The identical  c h a r a c t e r  of  the VII obtained f r o m  amide  III and hydraz ide  VI was proved 

+ See [1] for  communica t ion  XXVI. 
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by a compar i son  of the spec t r a l  and analyt ical  c h a r a c -  
t e r i s t i c s  of these  subs tances .  Hydrazones  XIV-XVII 
were  obtained f r o m  hydraz ide  VI. 

Amides  X and XII, which w e r e  conver ted  to d i -  
amides  XI and XIII by  the action of 25% ammonium 
hydroxide,  were  synthesized by reac t ion  of e s t e r  II 
with d ie thylaminoethylamine and pyrrol id iue .  

When II and V a r e  heated with 80% I-I2SO4, the 
amide  bond of the oxamate  res idue  is  hydrolyzed with 
s imul taneous  cycl izat ion to 2-chloropyr ido[  2,3-b] [1,4]- 
th iaz in -6-one  {XVII1). The s t ruc tu re  of XVIII was con-  
f i rmed  by a l te rna t ive  synthes is  f rom 2 - m e r c a p t o - 3 -  
amino-6 -ch to ropyr id ine  and ch loroace t ic  acid [4] o r  
f rom 2-ethoxyc a rbony lmethy l th io -3 -ac  e t a m i d o - 6 -  
chloropyr idine  [5]. Under s i m i l a r  conditions - w h e n  I 
is heated with 80% tt2SO 4 - t h e  thiazine r ing is opened,  
and bis  (3 -amino-6-ch lo ro -2 -pyr idy l )  disulfide (XIX) is 
formed.  

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

The IR spec t r a  of m ine ra l  oil suspens ions  of 
the synthesized compounds were  r eco rded  with a P e r -  
k i n - E l m e r - 4 5 7  s p e c t r o m e t e r ,  the UV spec t r a  (in alcohol) 
on an EPS-3 spec t ropho tomete r ,  and the PMR sp ec t r a  ~ 
were  r eco rded  with a JNM-4H s p e c t r o m e t e r  with an 
opera t ing  f requency of 100 MHz and t e t r amethy l s i l ane  
as the in terna l  s tandard.  The proton s ignals  a r e  p r e -  
sented on the 6 sca le .  

N- (3 -Pyr idy l )oxamic  Acid Amide (VII). A. A 
1.0-g (3 mmole)  sample  of III was ref luxed in 50 ml  of 
ethanol with 10.0 g of Ni for  2 h. The ca ta lys t  was r e -  
moved by f i l t ra t ion and washed s eve ra l  t imes  with hot 
ethanol. The f i l t ra te  was vacuum-evapora ted  to one -  
third of i ts  or iginal  vo lume,  and the p rec ip i ta te  was 
r emoved  by f i l t ra t ion and dr ied  to give 0.31 g (60%) 
of a product  with mp 246-248 ~ Recrys ta l l iza t ion  f r o m  
ethanol gave co lo r l e s s  c r y s t a l s  with mp 250-251 ~ IR 
s p e c t r u m ,  c m - l :  3400, 3370, 3320 (NH, NI-I2); 1660- 
1710 (amide CO). UV s p e c t r u m :  k m a x ,  a m  (log e) :  
267 (3.95). 

B. The reac t ion  of 0.7 g (2 mmole)  of VI and 
7.0 g of Ni as  indicated in method A gave 0.15 g (44%) 
of a product  with mp 245-246 ~ Recrys ta l l i za t ion  f r o m  
ethanol gave a product  with mp 250-251 ~ The IR s p e c -  
t r a  of  the compounds obtained by methods A and B 
were  identical.  Compounds VHI and IX were  s i m i l a r l y  
p repa red .  IR s p e c t r u m ,  c m - l :  VIII 3280, 3300 (two 
NH groups) ,  1650-1655 (amide CO), IX 3310 (NH), 1700- 
1715 (amide CO). PMR s p e c t r u m  of IX in CDC13: 
3.75 ppm (B-H, -(~- (CI-I2) 2- (CII2)21~). 

Compounds X-XIII were obtained by the method 
in [3]. IR spec t r a ,  c m  -I  (the f requencies  of the CO 
vibra t ions  of the e s t e r ,  amide ,  and NI-I group for  X and 
XII a r e  presen ted) :  X 1740, 1665, 3280; XII 1730, 
1700, 1650, 3280. The f requencies  of the CO v i b r a -  
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t ions of  amides  and of NH and NIt2 groups  for  XI and XIII a r e  as follows: XI 1650-1680, 3420, 3295, 3210; 
XIII 1650, 1700, 3380, 3200, and 3280 cm -~. 

[2- (E thoxycarbonylmethy l th io ) -6 -ch loro-3-pyr idy l ]oxamic  Acid N-Methylenehydrazide  (XIV). A mix tu re  
of a solution of 0.5 g (1.5 mmole)  of VI in 10-15 ml of ethanol and 0.05 g (1.6 mmole)  of  formaldehyde was 
ref luxed for  1 h. The p rec ip i t a te  was r emoved  by f i l t ra t ion,  washed with wa te r ,  and dr ied to give 0.5 g 
(98%) of a product  with mp 217-218 ~ Recrys ta l l i za t ion  f rom ethanol gave co lo r l e s s  c r y s t a l s  with rnp 217- 
218 ~ (from ethanol). IR s p e c t r u m ,  cm-~: 3220, 3240 (two NH groups);  1735 (ester  CO), 1665 (amide CO). 

Compounds XV-XVII were  s i m i l a r l y  p repa red .  IR spec t r a  of XV-XVII (the f requencies  of the CO v ibra -  
tions of the e s t e r  and amide  groups and of the NH groups  a r e  presen ted) ,  cm-~: XV 1735, 1665, 3220, 3260; 
XVI 1730, 1670, 3200, 3240; XVII 1735, 1695, 3190, 3240. 

2-Chloropyr ido[2 ,3-b][1 ,4] th iaz in-6-one  (XVIID. A. A solution of 1.0 g (2.5 mmole)  of  V in 10 ml  of 80% 
H2SO 4 was ref luxed a t  100 ~ for 1 h, a f t e r  which it was poured into 20 ml  of water .  The prec ip i ta te  was r e -  
moved by f i l t ra t ion,  washed with wate r ,  and dr ied to give 0.5 g (98%) of a product  with mp 248-250 ~ Re-  
c rys ta l l i za t ion  f r o m  ethanol gave co lo r l e s s  c r y s t a l s  with mp 249-251.5 ~ (from ethanol). IR s p e c t r u m ,  c m - l :  
3100, 3200 (associated NH group) ,  1680 {ketone CO). The mel t ing  point of a mix tu re  with an authentic sample  
was not dep re s sed .  

B. The compound was obtained f r o m  1.0 g (2.8 mmole)  of  II as indicated in method A. The yield of  
ma te r i a l  with mp 249-251.5 ~ was quanti tat ive.  

C. The compound was obtained f r o m  0.7 g (2.4 mmole)  of 2 - (e thoxycarbonylmethy l th io ) -3 -ace tamido-6-  
chloropyr id ine  as indicated in method A. The product  [0.45 g (93%)] had mp 248-250 ~ 

Bis (3 -amino-6 -ch lo ro -2 -pyr idy l )  Disulfide (XIX). This  compound [0.32 g (50%)], with rap 198-202 ~ was 
obtained f r o m  0.7 g (2 mmole)  of  I by method A used to p r e p a r e  XVIII. Recrys ta l l iza t ion  f rom ethanol gave 
a product  with mp 208-210 ~ No mel t ing-poin t  depress ion  was obse rved  for  a mix tu re  with a known sample .  
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