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N'-Aryl-pyridinecarboxamidines (111) are of current inter- 

est because of their useful biological properties ,' and because 

they can serve as precursors of the corresponding benzimida- 

zoles. While the aluminum chloride-catalyzed condensation of 

Ia-c I1 IIIa-c to VIIa-c 

R = CHs, CaHs a) 2-pyridyl; b) 3-pyridyl; c) 4-pyridyl 
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cyanopyridines (I) with anilines (11) proceeds well in some 

cases , 3-5 dealkylation of 9-alkoxyanilines does occur in the 

presence of aluminum chloride. We now report the condensation 

of I with I1 in the presence of sodium amide (method B). 1,7 

The IR spectra of the amidines display C=N and NH absorp- 

tions at 1648-1616 cm-l and 3480-3415 and 3385-3240 cm-l. 

contrast to previous reports, the C=N double bond absorption 

showed little sensitivity to changes in the substituent groups. 

The nmr spectra showed a broad single hydrogen peak at 6 7.00- 

6.00 for two protons of the amino group, which disappeared 

In 

readily upon the addition of D20. 

EXPERIMENTAL 

All melting points were uncorrected. IR Spectra were recorded 
on Nippon Bunko DS-701G Infrared Spectrophotometer and 1H-NMR 
spectra were taken with JNM-C-60H in ca 4% (w/v) DMSO-d6 with 
tetramethylsilane as an internal standard. MS spectra were 
taken with JEOL-JMS-O1SG Spectrometer. 

---- N'-(Alkoxypheny1)pyridinecarboxamidines. Method A.- In general, 

N'-(IJ- or p-alkoxypheny1)pyridinecarboxamidines were prepared 

by the condensation of m- - or p-alkoxyaniline (0.1 mole) with a 

cyanopyridine (0.1 mole) in the presence of anhydrous A1C13 

(0.1 mole) in =-tetrachloroethane ( 4 0  ml) under reflux for 30 

min, according to the method previously described' (TABLE 1). 

Method B.- Powdered Fe(N03)3*9H20 (0.2 g) was added to 350 ml 

of liq. NH3 with stirring and then 2.3 g (0.1 mole) of powder- 

ed sodium was added gradually for 10 min, during which period 

granular sodium amide separated. A suspension of 0.1 mole of 

an alkoxyaniline in 50 ml of Et20 was added to the mixture by 

portions and stirred for 3 hrs. A suspension of 10.4 g (0.1 

mole) of a cyanopyridine in 100 ml of Et20 was then added by 
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TABLE 1. P h y s i c a l  C o n s t a n t s  of N'-(Alkoxyphenyllpyridine- 
c a r b o x a m i d i n e s .  

f Compd. R mp. ("(1) Appearance  

I I I a  c-OCH3 94 n e e d l e s a  

I I I b  

I I I C  

I V a  

I V b  

I V C  

V a  

vb 
vc 
V I a  

- o-OCH3 

- o-OCH3 

3 m-OCH 

m-OCH3 - 
m-OCH3 - 
p-OCH3 

p-OCH3 

p-OCH3 

- o-OC2H5 

- 

104-105 
1 2 4  I. 5 
65-66 

128-129 
149  

78.5-80 
143-144 

148-149 

63-64 

a p r i s m s  

p l a t e s a  
b p r i s m s  
a p r i s m s  

pr isms 
n e e d l e s  

p la tesa  
d pr isms 

n e e d l e s e  

C 

b 

V I b  - o-OC2H5 65-66 p r i s m s  

V I c  g-OC2H5 106-107 n e e d l e s a  

V I I a  p-OC2H5 94-95 needlesa  
V I I b  p-OC2H5 128-130 p la tesa  
V I I ~  p - 0 ~ ~ ~ ~  146-148 pr i sms '  

Y i e l d  ( 8 )  A n a l y s i s  ( % )  

Method C a l c d .  ( Found ) 

A B C H N 

- 8 1  68.70 5 .77  18 .49  

(68 .93 )  ( 5 . 8 4 )  (18 .73 )  
- 6 1  (68 .67 )  ( 5 . 7 3 )  (18 .27 )  
- 65 (68 .89 )  ( 5 . 8 1 )  (18 .26 )  

6 3  63  ( 6 8 . 4 8 )  ( 5 . 5 1 )  (18 .37 )  

54 72 (68 .88 )  ( 5 . 7 7 )  (18 .29 )  

53  74 ( 6 8 . 9 0 )  (5 .79 )  (18 .25 )  
75 70 (68 .53 )  ( 5 . 5 6 )  (18 .19 )  
32 79 (68 .61)  ( 5 . 4 9 )  (18 .20 )  
36 8 1  (68 .73 )  ( 5 . 5 1 )  (18 .20 )  

- 69 69.69 6 .27  1 7 . 4 1  
(69 .83 )  ( 6 . 3 7 )  (17 .44 )  

- 70 ( 6 9 . 8 5 )  (6 .42 )  (17 .58 )  

- 78 (69 .90 )  ( 6 . 3 0 )  (17 .41 )  
7 3  67 ( 6 9 . 8 9 )  ( 6 . 1 6 )  (17 .17 )  

57  6 1  (69 .58 )  (6 .32 )  (17 .30 )  
63  84 (69 .49 )  ( 6 . 3 5 )  (17 .66 )  

a )  From ace tone -n -hexane  - b)  From ether-n_-hexane c) From acetone 
d )  From benzene -me thano l  e)  From e t h e r  f) color less  

por t ions  and f u r t h e r  s t irred f o r  3 h r s .  A f t e r  the  r e a c t i o n  w a s  

over, 5.4 g o f  N H 4 C 1  w a s  a d d e d  t o  q u e n c h  a n d  t h e  l i q .  N H 3  w a s  

allowed t o  evaporate. The r e s i d u e  w a s  t reated w i t h  100  m l  of 

E t 2 0 ,  t h e n  s h a k e n  w i t h  1 0 0  m l  o f  H 2 0 .  

was col lected and r e c r y s t a l l i z e d  t o  give an a n a l y t i c a l  sample 

(TABLE I ) .  

The separated p r o d u c t  

D e a l k y l a t i o n  of o - A n i s i d i n e  by Aluminum C h l o r i d e . -  Powdered 

a n h y d r o u s  A l C 1 3  ( 6 . 7  g ,  0 .05  m o l e )  w a s  added t o  a s o l u t i o n  of 
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6 . 2  g (0 .05 m o l e )  o f  2 - a n i s i d i n e  i n  22 m l  of z - t e t r a c h l o r o -  

e t h a n e  and t h e  m i x t u r e  w a s  r e f l u x e d  f o r  30 min. The r e a c t i o n  

m i x t u r e  w a s  poured i n t o  500 m l  o f  5N NaOH aq. s o l u t i o n  and ex- 

t r a c t e d  w i t h  CH2C12 t o  remove unchanged 2 - a n i s i d i n e .  

k a l i n e  aqueous l a y e r  w a s  n e u t r a l i z e d  by H C 1  t o  pH 7 and ex- 

t r a c t e d  w i t h  CH2C12.  

K2C03  and e v a p o r a t e d  i n  vacuo. 

w i t h  a s m a l l  amount o f  a m i x t u r e  o f  E t 2 0  and p e t .  e t h e r .  sol- 

i d i f i e d .  The r e s u l t i n g  s o l i d  w a s  collected and r e c r y s t a l l i z -  

e d  from Et20-pet .  e t h e r  t o  g i v e  a n  a n a l y t i c a l  sample,  mp. 173- 

174O, which gave no d e p r e s s i o n  o f  t h e  mp. w i t h  2-aminophenol 

(mp. 174O). 

w i t h  t h o s e  of 2-aminophenol i n  a l l  r e s p e c t s .  

Acknowledgement.- The a u t h o r s  wish t o  t h a n k  t h e  m e m b e r s  o f  t h e  
A n a l y t i c a l  Department o f  t h i s  F a c u l t y  fo r  t h e  m i c r o a n a l y s e s  and 
s p e c t r a l  measurements. 

The al- 

The e x t r a c t  w a s  d r i e d  over anhydrous 

The r e s i d u e  upon t r i t u r a t i o n  

The I R ,  nmr and MS s p e c t r a  w e r e  a l so  i d e n t i c a l  

REFERENCES 

1. 

2. 

3 .  

4.  

5. 

6.  

S. A .  Dela lande ,  Belg. ,  717,740(1960) [C. A. ,  71, 80985d 
( 1 9 6 9 ) l ;  H .  Hamakawa, N .  Takayanagi ,  K.  Nakagami, S.  Kobo- 
r i  and T. Shimizu,  Yakugaku Z a s s h i ,  =, 240(1979) .  

G. Tsukamoto, K .  Yoshino, T. Kohno, H. Ohtaka,  H .  Kagawa 
and K .  I t o ,  J.  Med. Chem., 23, 734 (1980) .  

V. J. Grenda, R .  E. J o n e s ,  G .  G a l  and  M. S l e t z i n g e r ,  J. 
O r g .  Chem., 30, 259 (1965) .  

M. Osono, S .  Tanimoto and  R. Oda, Yuki Gosei Kagaku Kyo- 
k a i  S h i ,  2 4 ,  562 (1966) [C.  A . ,  65, 10577g (196611; S. 
Tanimoto and  T. I s h i b a s h i ,  i b i d ,  - 28, 1073 (1970) [C. A . ,  
- 74, 125563 (197111. 

M. Ichikawa,  S.  Nabeya, K.  Muraoka and T. Hisano,  Org. 
Prep.  Proced.  I n t . ,  10, 205 ( 1 9 7 8 ) ;  Chem. Pharm. B u l l . ,  
- 27, 1255 ( 1 9 7 9 ) .  

Hardly any d e a l k y l a t i o n  w a s  observed  w i t h  m- and p a l k o x y -  
a n i l i n e .  On t h e  o t h e r  hand,  e x t e n s i v e  d e a i k y l a t i o n  w a s  
a l s o  observed  n o t  o n l y  w i t h  2-a lkoxyni t robenzene  b u t  a lso 
w i t h  a n i s o l e  and p h e n e t o l e  [ r e f e r e n c e  t o  d e a l k y l a t i o n  as 
s u g g e s t e d  by r e f e r e n c e s  9 and 103. 

402 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



Volume 14, No. 6 (1982) OPPI BRIEFS 

7. Jean A. Gautier, M. Miocque, C. Fauran and A. Y. Le Clo- 
arec, Bull. SOC. Chim. Fr., A, 200 (1970) [C. A., 2, 
121108m (1970) 11. 

8. J. C. Grivas and A. Taurins, Can. J. Chem., 37, 795 (1959). 
9. F. L. Benton and T. E. Dillon, J. Am. Chem. SOC., 64, 1128 

(1942). 

10. T. R. Seshadri and G.  B. Venkatasubramanian, J. Chem. SOC., 
1959, 1660. 

A SYNTHESIS OF FUSED PYRIMIDINES 

Submitted b R. Madhav 
W d  

Mellon Institute 
4400 Fifth Ave. 
Pittsburgh, PA 15213 

Many of the reported synthetic methods for the prepara- 

tion of pyrazolo(3,4-d)pyrimidines - start with a 5-aminopyrazole 

with an electron-withdrawing reactive substituent at position 

4 (I). Condensation of these 5-aminopyrazoles with appropri- 

ate reactants such as ureas or suitable analogues leads to the 

desired heterocycle (11) .l 

of compounds, pyrazole(3,4-d)pyrimidin-4(5~)-one - (or its hy- 

droxy tautomer, allopurinol, an' isostere of 6-hydroxypurine or 

hypoxanthine) is a good inhibitor of xanthine oxidase2 and has 

been in clinical use under the brand name, "Zyloprim", a drug 

An important member of this class 

5 for the relief of gout. Several derivatives of it have been 

prepared and shown to exhibit xanthine oxadase inhibitory 

properties. 4 
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