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T h r e e - r i n g  benzo [b]furan, benzo [b]selenophene, and benzo [b]thiophene s y s t e m s  condensed 
with a pyridine r ing  and having a methyl  group in the ~ posit ion of the pyr id ine  r ing were  
synthes ized .  

In the p resen t  communicat ion we desc r ibe  the synthes is  of t r i nuc l ea r  he t e roeyc l e s  containing a py r id -  
ine r ing s ta r t ing  f r o m  2 - h y d r o x y - 3 - n i t r o - 4 - m e t h y l p y r i d i n e  (D via the scheme:  
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Bases  Va-c  fo rm qua t e rna ry  sa l t s  when they a r e  heated with a lkylat ing reagen t s .  The IR spec t r a  of 
V contain cha r ac t e r i s t i c  f requencies  of the s t re tch ing  v ibra t ions  of the pyridine ring, r espec t ive ly ,  at  3000- 
3100 and 1555-1580 cm -1. 

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

The UV spec t r a  of 0.0001 M alcohol  solutions were  r eco rded  with an SF-4  spee t ropho tome te r .  The 
IR spec t r a  of m i n e r a l  oil suspensions  were  obtained with a UR-10 s p e c t r o m e t e r  (NaCI pr ism}.  

2 - H y d r o x y - 3 - n i t r o - 4 - m e t h y l p y r i d i n e  (I}. A 2.6-g (0.017 mole} sample  of 2 - a m i n o - 3 - n i t r o - 4 - m e t h y l -  
pyr idine [1] was dissolved in a mix tu re  of 36 ml  of wa t e r  and 2.5 m l  of concent ra ted  sul fur ic  acid,  a f t e r  
which 10 g of ice and a solution of 1.38 g (0.02 mole} of sodium ni t r i te  in 4.72 ml  of w a t e r  we re  added while 
the mix tu re  was cooled with ice.  The mix tu re  was s t i r r e d  for  20 min,  a f t e r  which it was ref luxed for  10 
rain and cooled. The resu l t ing  p rec ip i t a t e  was  r emoved  by f i l t ra t ion and r e e r y s t a l l i z e d  f rom wa te r  to give 
200 g (77%} of l ight-brown needles  with mp 223-224 ~ UV spec t rum:  hma x 308 nm, log e 4.20. Found: N 
18.0%. C6H6N203. Calculated: N 18.2%. 

2 - C h l o r o - 3 - n i t r o - 4 - m e t h y l p y r i d i n e  (II). In analogy with [2], a mix tu re  of 2.7 g (17.5 mmole} of I, 0.98 
g (4.7 mmole)  of phosphorus  pentachlor ide,  and 0.49 g (3.2 mmole} of phosphorus  oxychlor ide  was heated at 
110-120 ~ for  4 h, a f t e r  which 0.46 g (2.2 mmole)  of phosphorus  pentachlor ide  was added, and the mix tu re  
was heated  for  2 h. The mix tu re  was then cooled and washed with water ,  and the res inous  product  was 
s t eam dist i l led.  The solid m a t e r i a l  was r emoved  by f i l t ra t ion,  washed with water ,  and dr ied to give 2.3 g 
(76.6%) of co lo r l e s s  needles  ( f rom pe t ro l eum ether} with mp 47.5-48 ~ Found: C1 20.5%. C~HsC1N202. 
Calculated: C1 20.6%. 
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2 - P h e n o x y - 3 - n i t r o - 4 - m e t h y l p y r i d i n e  (IIIa). A 2.3-g (0.1 g-a tom)  sample  of sodium was dissolved in 
40 ml  of anhydrous ethanol, and 9.4 g (0.1 mole) of phenol and 17.2 g (0.1 mole) of II (in port ions)  were  added 
succes s ive ly  with s t i r r i ng  under  ni t rogen.  The mix tu re  was ref luxed for  10-12 h, a f t e r  which it was evap-  
o ra ted  in vacuo, and the res idue  was t r e a t e d  with wate r .  The mix tu re  was made  alkaline with 5% sodium 
hydroxide solution and ex t rac ted  with e ther .  The ex t rac t  was  washed s u c c e s s i v e l y  with 5% sodium hydroxide 
solution and water  and dr ied  with m a g n e s i u m  sulfate .  The e ther  was  r e m o v e d  by dist i l lat ion,  and the r e s i -  
due was vacuum dis t i l led  to give 13.4 g (58%) of a f rac t ion  with bp 173-177 ~ (7 ram).  The co lo r l e s s  p r i s m  
( f rom pe t ro l eum ether) had mp 56-57 ~ UV spec t rum:  } 'max 269 nm, log e 4.15. Found: N 12.0%. 
CI2HIoN203. Calculated: N 12.1%. 

2 - P h e n y l s e l e n o - 3 - n i t r o - 4 - m e t h y l p y r i d i n e  (IIIb) [in 38% yield as a l ight -yel low oil, with mp 170-175 ~ 
(5 mm),  that  began to c rys t a l l i ze  on standing. Found: N 9.4%. C12HIoN202Se. Calculated:  N 9.6%] and 
2 -pheny l th io -3 -n i t ro -4 -me thy lpy r id ine  (IIIc) [in 46% yield  as  a l ight-yel low oil, with bp 178-181 ~ (7 ram), 
that  began to c rys t a l l i ze  on standing. Found: N 11.1%. CI2I-IIoN202S. Calculated: N 11.3%] were  s i m i l a r l y  

obtained. 

2 - P h e n o x y - 3 - a m i n o - 4 - m e t h y l p y r i d i n e  (IVa). A 60-g sample  of stannous chlor ide was added with v ig-  
orous  s t i r r i ng  at 45-47 ~ to a solution of 11.5 g (0.05 mole) of I l ia  in 180 ml  of concent ra ted  hydrochlor ic  
acid, a f t e r  which the mix tu re  was s t i r r e d  at 45-47 ~ fo r  3 h. It  was  then cooled, made  alkal ine with sodium 
hydroxide solution while cooling with ice wate r ,  and ex t rac ted  with ch lo ro fo rm.  The ex t rac t  was washed 
with 5% sodium hydroxide solution and wa te r  and dr ied with po ta s s ium carbona te .  The ch lo ro fo rm was r e -  
moved  by dist i l lat ion to give 9 g (90%) of co lo r l e s s  p r i s m s  ( f rom pe t ro l eum ether) with mp 64-65 ~ UV 
spec t rum:  )~max 244, 292 nm, log ~ 4.27, 4.22. Found: C 71.8; H 5.9; N 13.8%. Cl2I-Ii2N20. Calculated:  

C 72.0; H 6.0; N 14.0%. 

A s i m i l a r  p rocedure  was used  to obtain 2 -pheny l se l eno -3 -amino -4 -me thy lpy r id ine  (IVb) [in 86% yield 
as  l ight-yel low needles  with mp 47-48 ~ Found: C 54.7; H 4.4; N 10.5%. C12H12N2Se. Calculated: C 54.9; 
H 4.6; N 10.7%] and 2 -pheny l th io -3 -amino-4 -me thy lpy r id ine  (IVc) [in 88% yield as l i g h t - r o s e - c o l o r e d n e e d l e s  
with mp 61-62 ~ Found: C 66.4; H 4.3; N 12.7%. C12H12N2S. Calculated: C 66.6; H 4.4; N 12.9%]. 

4-Methylbenzofuro[2 ,3-b]pyr idine  (Va). A solution of 4.6 g (0.066 mole) of sodium ni t r i te  in 20 ml  of 
wa te r  was added with s t i r r i ng  in the course  of 10 min at 0-5 ~ to a solution of 6.0 g (0.03 mole) of IVa in 120 
m l  of 25% sul fur ic  acid.  The mix tu re  was held at 0-5 ~ for  1 h, a f te r  which it was f i l tered,  and u rea  and 6 g 
of copper  powder were  added to the f i l t r a te  with s t i r r i ng  under  ni t rogen in the cour se  of 3-5 rain. The m i x -  
tu re  was s t i r r e d  at room t e m p e r a t u r e  fo r  4 h, heated to the boiling point, cooled, and made  sl ight ly alkaline 
with dilute sodium hydroxide solution while cooling with ice wa te r .  The reac t ion  product  was ex t rac ted  
with e ther ,  and the ex t rac t  was washed with 5% sodium hydroxide solution and wate r .  It was then dried with 
po tass ium carbonate ,  and the e ther  was r emoved  bydis t i l l a t ion .  The res idue  was vacuum dist i l led to give 
2.2 g (40%) of a product  with bp 155-157 ~ (12 mm) .  The co lo r l e s s  p r i s m s  ( f rom pe t ro l eum ether) had mp 
82-83 ~ UV spec t rum:  k m a  x 281 nm, log ~ 4.20. Found: C 78.5; H 4.8; N 7.4%. C~2H~NO. Calculated: 
C 78.7; H 4.9; N 7.6%. The ethiodide was obtained as l ight -brown p r i s m s  ( f rom anhydrous ethanol) with 
mp 208-209 ~ Found: I 37.3%. C14H14INO. Calculated: I 37.5%. 

A s i m i l a r  p rocedure  was used  to obtain 4-methylbenzose lenopheno[2 ,3-b]pyr id ine  (Vb) [in 22% yield 
as a l ight-yel low oil with bp 158-162 ~ (4-5 mm) .  Found: C 58.3; H 3.5; N 5.5%. C12HgNSe. Calculated: 
C 58.5; H 3.6; N 5.7%] and 4-methylbenzothieno[2 ,3-b]pyr id ine  (Vc) [in 31% yield as co lo r l e s s  p la tes  with 
rap 101-102 ~ UV spec t rum:  Xma x 231, 294 nm, log ~ 4.71, 4.47. Found: N 6.9%. C~2H~NS. Calculated:  
N 7.0%]. The ethiodide was obtained as  g r ay i sh  p r i s m s  with mp  216-217 ~ ( f rom anhydrous ethanol,  mp 
216-217 ~ [3]). 
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