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Abstract -New imidoyl chloride functionalized polystyrenes have 

been prepared and reacted with pyridine 1-oxides; regiospecific 

acylamination of 3-substituted pyridines at the 6-position has 

been achieved, the corresponding aminopyridine obtained by 

hydrolysis and, the polymer reagent recycled. 

2-Aminapyridine derivatives h a v e  important a p p l i c a t i o n s  i n  m e d i c i n e  e n d  

agriculture [e.g. niflumic acid,la pyrilamine,lb phenyramidol,lc ~ l f a c o n : ' ~  3.5- 

bis(trifluoramethy1)pyrido 13,2-dlimidazole is a herbicide,le and 3-chloro-2-(2.6- 

dinitro-4-trifluoromethylanilina)-5-trifluoroethylpyridine is a fungicidelf1, or 

for the synthesie of other 2-aubetituted pyridines. The primary amines are 

usually prepared by the Tschitchibabin reaction, secondary and tertiary amines 

from 2-halopyridines and the corresponding amines. When a 8-substituted 2- 

aminopyridine is required the first method gives mixtures of 2.3- and 2,5- 

disubstituted derivatives, and the halopyridine is sometimes tedious to get far 

the second method. We developed a procedure far the direct acylamination in high 

yield of heteroaromatic %-oxides using imidoyl chlorides which resulted in a one 

pot, two-step method of obtaining secondary 2-sminopyridine~.~ and this method was 

extended by Wachi and ~ e r a d a ~  to the synthesis of primary 2-aminopyridines. When 

3-substituted pyridine 1-oxides were used this still led to mixtvres of 2,3- and 

2 , 5 - i ~ o m e r s . ~  We now report the synthesis of imidoyl chloride functionalized 

polystyrenes and their use in the regioepecific amination of 3-substituted 

pyridine 1-oxides to yield 3-substituted 6-aminapyridines. 

Best results were obtained using macroporous styrene-divinylbeneene copolymer (20- 

5 0  mesh, average diameter 8 0 0  i) that had been washed5 to remove surface 

impurities from the polymerization. The N-phenylcarboxamide (1)6 [ N  (found) 3.94X1 

gave the N-phenylimidoyl chloride polymer (2) (PC15, CC14, reflux, 24 h) (2.51 meq 

of Cllg; 89.3% completion) ir (KBr) 1655 cm-I (C-N). In contraet to the c a s e  with 



small molecules, no imidoyl chloride was formed with thionyl chloride or 

Ph3p/CC14. Reaction with pyridine 1-oxide (2 eq.) was carried out by heating in 

ethylene chloride solution with the imidoyl chloride polymer (I eq.) for 24 h and 

filtering the polymer; [ir 1660 em-' (amide C-0); 0.42 meq. of Cllg (83.3% 

completion)]. Hydrolysis in boiling 10% aq. HC1 for 2 0  h, filtration of the 

carboxypolymer (3.35 meq. of C02H/g'; ir 3400-3000, 1700 cm-l), basifying the 

filtrate and extracting with ether g a v e  2-anilinopyridine: mp 106-108-C (48%), 

identical with an authentic sample. The polymer was recycled twice, the yield of 

2-anilinopyridine being 37.3% on the third run. 

The reaction of 3-picoline 1-oxide with N-phenylbenzimidoyl chloride g a v e  a 

mixture of 2- and 6-acylaminated products in the ratio of 1:12 (total yield 48%). 
4 

Chromatographic separation was'necessary to resolve the products and to separate 

the benzanilide formed. On the other hand, acylamination of 3-picoline 1-oxide 

using the imidoyl chloride polymer (2) followed by work up as above g a v e  2- 

a n i l i n o - 5 - m e t h y l p y r i d i n e s  (3) (40.2%) exelueively, identical with authentic sample 

and recovered P C02H which, again, was recycled twice with only a slight decrease 0 
in the yield of desired product. 

The 4 - c h l o r o - 2 - m e t h y l - l , 3 - b e n ~ o x a z i n - 2 - y l  polystyrene ( 4 )  was prepared from 

acetylp~lystyrene'.~ which w a s  condensed with salieylamide in boiling 

WOCH, + 

OH / 

5 4 P 
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chlorobenzene in the presence of MgS04 while anhydrous HC1 was bubbled through,' 

to giv e  the benzoxazinone ( 5 ) .  The imidoyl chloride 4 was obtained using 

PC15/CC14 (60 h)(1.68 meq. Cl/g, 47.9% completion from crosslinked polystyrene). 

Reaction of 4 with pyridine 1-oxide followed by acid hydrolysis g a v e  2- 

aminopyridine (44%)1° together with salicylic acid and r,ecovered aeetylpolystyrine 

(which was recycled twice). When 3-picoline 1-oxide was acyleminated with 

the "on-polymeric imidoyl chloride and the product hydrolyzed a mixture (75.8%) of 

2-amino-5-methyl- and 2 - a m i n o - 3 - m e t h y l p y r i d i n e  was obtained in the ratio o f  35:l 

(resolution by GLC" was neceseary). Amination of 3-picoline using the polymer 4 

gave 2 - a m i n o - 5 - m e t h y l p y r i d i n e  (6)(42.9%) exclusively (no trace of the 2,3-isomer 

was detected by GLC). The lower yield of product in this c a s e  is made up by the 

regiospecificity of the reaction and the e a s e  of work up and recovery of the 

acetylpolymer, which can be recycled. 

3-Trifluoromethylpyridine 1-oxide12 and N - 4 - m e t h o x y p h e n y l i m i d o y l  chloride 

polystyrene polymer (7)13 in the presence of Et3N g a v e  2-(4-methoxyanilin0)-5- 

trifluoromethylpyridine (8)(29.8%): mp 108-108.5°C, and recovered carboxypolymer. 

This was recycled twice yielding 8 (25%) on the third pass. Amide ( 8 )  was 

oxidized with cerie ammonium nitrate in aq. acetonitrile at O°C for 1.5 h to give 

2-amino-5-trifluoromathylpyridine (9)(54.2%): mp 4 4 - 4 5 ~ c . l ~  A somewhat better 

o v e r a l l  y i e l d  (31.6%) of 9 c o u l d  be obtained m o r e  c o n v e n i e n t l y  f r o m  3- - - - - - - - 
trifluoromethylpyridine I-oxide and imidoyl chloride 4. 

Thus, while funetionalized polymers give somewhat lower yields than "on-polymeric 

reagents they have the advantage of cleaner, easier work-up, of giving readily 

recoverable and recyclable polymer and, in the e a s e  of 3-substituted pyridines, of 

regiospecificity of &stitution to the least hindered position, presumably 

because of steric interaction between the very bulky polymer and the substituent 

i n  the transition state leading to the more hindered product. We believe this 

concept will have wider practical applications.15 
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