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ACTIVATED NITBlLBS IN HBTEBOCPCLIC SXM'QISIS. 

NOVEL SYNlXESES OF PYRIMIDINES AND PYRIDINES 

3. hf. Abed, N. S. Ibrahim, S. hi. Fahny and M. H. Elnagdi' 

Chemistry Department, Faculty of Science, 
Cairo University, Giza, EGYPT 

The enamino nitrile derivatives la and g, readily obtained via 

dimerization of ethyl cyarioacetatel and of nalononitrile,2 are versatile 

reagents and have been extensively utilized as intermediates in 

heterocyclic synthesis. 3-6 As a part of our program directed t o  the 

development of some new procedures for synthesis of azoles,' azines* and 

a zo loaz ine s '-11 from readily available materials, we have used 9 and to 

synthesize difficulty accessible pyridines, pyridazines and pyrazoles. 

Thus it has been found that and couple with aromatic diazoniun 

chlorides to yield the corresponding hydrazone derivatives 2a-2d 

respectively, which are readily cyclized into the pyridazine derivatives 

3a-3d upon boiling in weak alkaline solutions. Vhen - 2a was refluxed with 

acetic anhydride it was converted into the acetamidopyridazin-6-one 

derivative 2. Attempts to convert & into 4 by the action of acetic 

anhydride were unsuccessful. The amino group of & proved also highly 

stable toward nucleophilic reagents: the inertness of 4-aminopyridazines 

toward nucleophilic reagents has been previously noted and suggests that 

exists mainly as zwitterion 2. 

with benzylidenemalononitrile to yield the pyridine derivative 6 .  

-- 

As previously observed3 for la, reacted 

Compound la also coupled with diazotized 5-amino-3-phenylpyrazole (7) 
to yield the corresponding arylhydrazone derivative S .  Attenpted 
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107 

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



ABED, IBRAHIM, FAHMY AND ELNAGDI 

cyclization of 8 by the action of acetic acid afforded a product of molecu- 

P h  N HAc 

Cl 
4 - 

Chart 1 

lar formula CI5IIloN6Or. Two isoneric structures ( 9  and lo) seemed possible 

for this product. Although we are not in a position to exclude structure 
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NOVEL SYNTHESES OF PYRIMIDINES AND P Y R I D I N E S  

10 completely, structure ,9 seems nost likely as there is no convincing 

mechanism to rationalize the evidently facile hydrolysis of one of the 

ester groups final product, shown to contain a free carborylic group by 

titration against sodium carbonate. Indeed the ester group of compound &, 

related to the putative pyridazin-6-one lo, proved stable under even more 

- 

Chart 2 

drastic conditions and the reaction product proved stable under conditions 

reported to effect rearrangement of pyridazinones.12 On the other hand, 

the formation of acid 2 can be understood in terns of cyclization into a 

pyrazolo[l,5-cl-as-triazine followed by further cyclization under the 

reaction conditions into pyrano[2,3:6~,7'lpyrazolo[l,5-cl-as-triazine. The 

latter is unstable and readily opened during treatment of the reaction 

mixture to yield 9 a s  shown in Chart 2. Although pyrones are known to be 

stable on treatment in weakly acidic solutions, the opening of the pyrone 

ring may be attributed to protonation of the triazine ring nitrogen which 
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ABED, IBRAHIM, FAHMY AND ELNAGDI 

enhances pyrone r i n g  opening under r e a c t i o n  c o n d i t i o n s  (Char t  2 ) .  

Acknowledgement.- The a u t h o r s  a r e  g r a t e f u l  t o  Xr. R. 1.1. Hohareb fo r  h i s  

h e l p  w i t h  l a r g e  s c a l e  p r e p a r a t i o n  of  some of  t h e  p roduc t s  desc r ibed .  

bIelt ing p o i n t s  a r e  uncorrec ted .  IB s p e c t r a  were ob ta ined  on a Pyre Unicam 
SP-1100 spec t ropho tone te r  (KBr). A n a l y t i c a l  d a t a  were performed by t h e  
X i c r o a n a l y t i c a l  Cent re ,  Ca i ro  Un ive r s i  y Compounds 111 and 5 were 
p repa red  fo l lowing  l i t e r a t u r e  procedures .  L 2  

Coupling of l a  and l b  w i t h  Aromatic Diazonium Chloride.-  A s o l u t i o n  of  t h e  

a romat ic  diazonium c h l o r i d e  (p repa red  from 0.01 mol of a romat ic  amine and 

the  a p p r o p r i a t e  q u a n t i t y  of IICl and NaN02) was added t o  a w e l l - s t i r r e d  

s o l u t i o n  of each  of  o r  & (0.01 inol) con ta in ing  5 g of anhydrous sodium 

a c e t a t e .  The r e a c t i o n  n i x t u r e  was l e f t  a t  room tempera ture  f o r  1 5  min. 

The r e s u l t i n g  s o l i d  product  was c o l l e c t e d  by f i l t r a t i o n  and c r y s t a l l i z e d  

froti e thano l .  

Cocpound 2. orange c r y s t a l s  (92%). mp. 135'. 

I R :  3420, 3350. 3300 "!I2 and NII): 2200 (CN); 1740, 1720 (two e s t e r  C=O) 

and 1650 (C=N) cin-'. 

- Anal. Calcd f o r  Cl6:II7ClN4O4: C,  52.62; !i, 4.67; N. 15.35 

Found: C,  52.60: !I, 4.60; N, 15.30 

Compound g, yel low c r y s t a l s  (7051, np. 275'. 

IR: 3410, 3310, 3300 (NH2 and EJII): 2220, 2210, 2190 ( t h r e e  C N ) ;  1650 ( 6  

N i l )  and 1640 (C=N)cxa-'. 

Anal. Calcd f o r  Cl2II7ClN6: C, 53.13; H, 2.90: N ,  30.90; C 1 ,  13.20 

Found: C ,  53.20: 11, 3.20; N, 31.00; C 1 ,  13.00 

- 

Compound 5, p a l e  ye l low c r y s t a l s  (9070). nip. 130'. 

I R :  3410, 3330, 3300 (MIz and N!); 2220 ( C N ) ;  1730, 1700 (two e s t e r  C=O) 

and 1640 (C-N) cm-l. 
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NOVEL SYNTHESES OF P Y R I M I D I N E S  AND P Y R I D I N E S  

- Anal. Calcd f o r  C15II14N403: C,  60.30; 11, 4.73; N, 18.78 

Found: C, 60.00; H,  4.90: N ,  18.60 

Compound g. orange  c r y s t a l s  (6(r*m), mp. 140'. 

IR: 3410, 3320, 3300 (NH2 and NR); 2220, 2200, 2190 ( t h r e e  CN):  1650 ( 6  

NH) and 1630 (C=N) cu-l. 

Anal. - Calcd f o r  C13nlON6: C,  61.89; B, 4.79; N, 33.60 

Found: C. 61.30; 11, 5 . 0 0 ;  N, 33.80 

C y c l i z a t i o n  of  2a-2d.- A s o l u t i o n  of  each  of 2a-2d (0 .01  moll i n  e t h a n o l i c  

sodium hydroxide (p repa red  from 0.01 no1 of sodium hydroxide i n  30  m l  o f  

e t h a n o l )  was hea ted  t o  b o i l i n g  f o r  30 minutes.  The s o l v e n t  was evapora ted  

in vacuo and t h e  product  was c o l l e c t e d ,  washed w i t h  wa te r  and 

c r y s t a l l i z e d  from e t h a n o l .  

Compound - 3a. ye l low c r y s t a l s  (7075). mp. 220'. 

I R :  

(c=N) cm-1. 

Anal. - Calcd f o r  Cl4Rl1C1N4O3: C, 52.82: H,  3.53; N ,  17.58 

Found: C, 52.50; 11, 3.80; N ,  17.40 

3400, 3350 (N1i2), 2220 ( C N ) ;  1730 ( e s t e r  CO); 1690 ( r i n g  C-0) and 1650 

Compound &. brown c r y s t a l s  (80%). mp. > 300°. 

I R :  3400, 3350, 3310 (NH2 and M I ) ;  2220, 2210 (two CN) and 1660 (C=N) cn-'. 

- Anal. Calcd f o r  C12117NgC1: c, 53.13; 11, 2.90: ?d. 30.90; c1, 13.20 

Found: C,  53.20; 11. 3.20; N ,  31.20; C 1 ,  13.50 

Conpound 3, p a l e  ye l low c r y s t a l s  (80%). mp. 270'. 

I R :  3400, 3340 ( N H 2 ) ;  2200 (CN); 1720 ( e s t e r  C=O);  1670 ( r i n g  C=O) and 

1650 (C=N) C E I - ~ .  

- Anal. Calcd f o r  Cl5III4N4O3: C,  60.39; H, 4.73; N ,  18.79 

Found: C,  60.00; 11. 4.40; 14, 18.70 

Compound 3J, orange c r y s t a l s  ( 8 5 5 1 ,  mp. > 300'. 

In: 3390, 3330, 3300 (NH2 and X I ) ;  2210, 2200 (two CN) and 1640 (C=N) ern-'. 
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ABED, IBRAHIM, FAHMY AND ELNAGDI 

- Anal, Calcd for C13n12N6: c, 61.89; H, 4.79: N, 33.33 

Found: C, 62.10; H, 4.50; N, 33.40 

Reaction of 21 with Acetic Anhydride.- A solution of 20 (Sg) in acetic 

anhydride (20 ml) was boiled under reflur for 10 hrs, evaporated in vacuo 

and then poured into water. The solid product thus obtained was collected 

by filtration and crystallized from ethanol. 

Compound 4, brown crystals (80%). mp. 235'. 

IR: 3300 (NH); 2220 ( 0 4 ) :  1740 (ester C-0); 1720 (acetyl C=O): 1680 (ring 

C=O) and 1640 (C=N) om". 

Anal. - Calcd for C16~13C1N404: c, 53.25; u, 3.69: N, 15.53 

Found: C, 53.00: A, 3.50: N, 15.30 

Reaction of lb with Benzylidenemalononitri1e.- A solution of - lb (0.01 moll 

in ethanol (20 ml) was treated with benzylidenemalononitrile (0.01  DO^) and 

one ml of triethylamine. Tho reaction mixture was refluxed for 3 hrs then 

evaporated. The remaining product was triturated with ethanol and then 

neutralized by the addition of acetic acid. The solid product so formed 

was collected by filtration and crystallized from ethanol. 

Compound 6 colorless crystals (40%), mp. 195'. 

IR: 

cm-l . 
- Anal. Calcd for C16n10N6: 

3400, 3350, 3300 (NH2 and NH)); 2240, 2230, 2220 (CN) and 1640 (6 NII) 

C, 67.13; a, 3.53 

Found: C, 67.10: H, 3.50 

Coupling of la with Diazotized 5-Amino-3-phenylpyrazo1e.- An ice cold 

solution of diazotized aminopyrazole (prepared from 0.05 mol of 5-amino-3- 

phenylpyrazole and the appropriate quantities of HCl and NaN02) was 

gradually added to an ethanolic solution of fi (0.05 mol). The solid 

product so formed was collected by filtration and Crystallized from 

ethanol. 
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NOVEL SYNTHESES OF PYRIMIDINES AND PYRIDINES 

Compound 2, yellow c r y s t a l s  (70%), mp. 55'. 

I R :  

1660 (C=N) and 1640 (C=C) cm". 

Anal. - Calcd f o r  C19H20N604: 

3420, 3350, 3300 (NH2 and N H ) ;  2220 ((3); 1740, 1720 (two e s t e r  C=O): 

c, 57.12: H, 5.00: N ,  21.22 

Found: C,  57.10: H, 4.70: N ,  21.30 

Cyc l i za t ion  of 8 . -  A s o l u t i o n  of 2 (0.01 moll i n  a c e t i c  ac id  (20 m l )  was 

bo i l ed  under r e f luxed  f o r  1 hr .  The r e a c t i o n  mixture was d i l u t e d  with 

water and the s o l i d  product so formed was c o l l e c t e d  by f i l t r a t i o n  and 

c r y s t a l l i z e d  from ethanol-acet ic  a c i d  mixture. 

Compound 2, yellow c r y s t a l s  (49'731, mp. ) 300'. 

IR: 

C=O); 1660 (C=N) and 1640 (C=C) cm". 

- Anal. Calcd f o r  C1SH10fd603: 

3430, 3390, 3350 "€I2 and NH): 2210 (CN): 1730 ( a c i d  C=O): 1690 ( r i n g  

c, 55.92: H, 3.101 N ,  26.08 

Found: C, 55.90: H, 3.30: N, 26.10 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

REFERENCES 

M. H. Elnagdi,  Tetrahedron, 30, 2971 (1974). 

E. C. Taylor and K. S. Hartaki ,  J. An. Chem. SOC., ED 2452 (1959).  

S.M. Fahmy, N. M. Abed, R. hl. Mohareb and M. 11. Elnagdi,  Syn thes i s ,  490 

(1982). 

H. Junek, i b id ,  560 (1977). 

H. Junek and F. Frosch, Z. Naturforrch,  z, 1124 (1971). 

F. Freeman, Synthesis ,  925 (1981). 

M. ff. Elnagdi and €I. lamhoff,  J. Heterocycl ic  Chem.. 

hf. H. Elnagdi,  11. A. Elfahham, K. U. Sadek and G. E. H. Elgemeie, Chem. 

L e t t e r s ,  119 (1982). 

M. H. Elnagdi and H. Wamhoff, ibid. ,  419 (1981).  

S. Abdou, S. M. Fahmy, I(. U. Sadek and 1. H. Elnagdi,  Heterocycles,  16. 
2177 (1981). 

1287 (1981). 

113 

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



ABED, IBRAHIM, FAHMY AND ELNAGDI 

11. )I. H. Elnagdi, H .  A. Elfahhrm, M .  R .  H.  Elmoghayar, K, U. Sadek and G.  

E. H. Elgemeie, J. Chem. Soo. Perkin I ,  989 (1982) .  

12.  K .  Gewrld and U. Hain, Synthes is .  62 (1984).  

(Received September 21, 1984; i n  revised form October 22, 1984) 

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


