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Novel Synthesis of Polyfunctionally Substituted Pyridines and
Pyrimidines
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New syntheses of polyfunctionally substituted pyridines and pyr-
imidines by reaction of 3-amino-3-cthoxy-1-phenyl-2-propen-1-cne
with cinnamonitriles, or with acyl or aroyl isothiocyanates are reported.

In continuation of our work on new approaches to polyfunc-
tionally substituted heterocycles of potential biological activity
from readily obtainabie starting materials,! we report here
some novel syntheses of polyfunctionally substituted pyridines
and pyrimidines.

We investigated the chemical behavior ol ethyl 3-oxo-3-
phenylpropanimidate (3), which is obtained from the known”
reaction of benzoylacetonitrile (1) with ethanol and dry hydro-
gen chloride at 0”C and neutralization of the resultant hydro-
chloride 2 with triethylamine. Compound 3 was coupled with
arenediazonium salts to yield arylhydrazones 4 and with mer-
captoacetic acid to yield the thiazolinone 5. A synthesis of 5 by
heating 1 with mercaptoacetic acid has been reported carlier.?
Compound 3 reacts with alkylidenemalononitriles 6a-¢** to
give 4-substituted 2-amino-5-aroyl-3-cyanopyridines 7a—c with
elimination of methanol. The formation of 7a—c¢ from 6a—c and
3 is assumed to proceed via the intermediacy of the Michael
adduct 8, which cyclizes to 9. The latter tautomerizes to 10 and
then 11, which finally is aromatized to 7. To our knowledge, this
is the first reported addition of enamines to alkylidenemalo-
nonitriles. Addition of active methylene compounds as well as
cyclic and acyclic amidines have been reported earlier.':®

Compound 3 reacts with aliphatic and aromatic acyl isothiocya-
nates to give pyrimidine derivatives 12, which are assumed to
arise via the intermediacy of the addition product 13, which
eliminates water to yield 12. The formation of oxazine deriva-
tives on cyclization of 13 was eliminated because of the stability
of the reaction products toward mild acid treatment; the imino
function in the 6-imino-1,3-oxazine derivatives in question
would be expected to be hydrolyzed under such conditions.
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Table. Compounds 4, 7, and 12 Prepared
Prod- Yield mp {°C) Molecular MS (70¢V) IR (KBr) 'H-NMR (DMSO/TMS)
uct (%)  (solvent) Formula® miz (M) viem ' !) d, J(Hz)
42 85 75 Cy-H,5N,0, 295 1600 (C=N); 1630 (C=0); 1.34 (1, 3H, J = 13, CH,); 3.45 (s, 1 H. NH);
(EtOH) (295.3) 3140 (NH) 4.25 (q, 2H, J =:12.8, CH;); 6.95-7.93 (m.
10H,,); 10.02 (br s, 1H, NH)
4b 80 93 C;.H,4CIN,0, 1600 (C=N); 1646 (C=0); 144 (1, 3H, J=13. CH,): 4.23 (q, 2H, J
(EtOH) (329.8) 3280 (NH) =128, CH,): 6.94 (d, 2H, J =14, H,.):
7.14-7.75 (m, 7H, 5H,,,,. 2NH); 7.84 (d,
2H, J =14, Hyom)
4 85 105 C,6H,0N,0, 1600 (C=N); 1650 (C=0); 125 (t, 3H, /= 12.5, CH,); 2.45 (s, 3H.
(EtOH) (309.4) 2950 (CH,); 3200-3400 (NH)  CH,); 4.04 (q, 2H. J = 13, CH,); 6.83-8.03
(m, 9H,, ) 9.71 (s, 1H, NH); 11.34 (s, 1H.
NH)
4 75 84 Cy6H,oN50, 1600 (C =N); 1650 (C=0); 145 (t, 3H, J =125, CH,), 3.64 (s, 3H.
(EtOH) (325.4) 2950 (OCH,); 3250 (NH) OCH,); 434 (q. 2H, J = 13, CH,); 6.53-7.93
(m, 11H, 9H,,,,,, 2NH)
7a 75 237 C,oH,3N,0 1600 (C=N); 1660 (C=0); 7.42-7.71 (m, 11H, 10H, . H-6,,i510c)
(dioxane) (299.3) 2200 (CN); 29003100 (NH,)
7b 85 265 C,0H sN30, 328 1600 (C=N); 1650 (CO); 2200 292 (s, 3H, OCHjy); 7.14 (d, 2H, J =14, 5
(EtOH/ (329.3) (CN): 2950 (CH;); 3300-3600  H,,on); 7.63 (m, 6H, SH, o0 H-6,y 540000 7.7
DMF) (NH) (d. 2H, J =145, H,,,,)
Te 60 272 C,-H,,N;08 304 1570 (C=N): 1650 (C0); 2210 7.21-8.73 (m, 9H, SHyrem> 3Hipiephenes H-
(EtOH) (305.3) (CN); 3070-3160 (NH) 6 pyridine)
122 70 204 CyoH,6N,0,8 336 1590 (C=N); 1680 (CO): 123 (t. 3H. J =11, CH,): 4.55 (g, 2H, J
(EtOH) (336.4) 3300-3600 (NH) =11.5, CH,); 7.42-8.44 (m, 10H,,,.); 10.54
(brs, 1H, NH}
12b 55 186 C4H,,N,0,5 1590 (C=N); 1670 (CO); 2900  1.24(t,3H, J == 12, CH,); 2.22 (s, 3H, CH,);
(EtOH) (274.3) (CH,); 3150-3250 (NH) 4.33 (q, 2H, J =12.3, CH,); 7.23-7.93 (m,

5H,pom); 10.6 (br s, 1H. NH)

* Satisfactory microanalyses: C +0.3, H +0.2, N +0.3.
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All melting points are uncorrected. Microanalyses were performed by
the microanalytical unit Cairo University. Mass spectra were recorded
at 70 eV on a EI Direct IT 170 instrument. IR spectra were recorded on
a Pye Unicam SC-1100 spectrophotometer and "H-NMR spectra on
Varian EM-390-90 MHz and Bruker WP 80 spectrometers.

3-Amino-3-ethoxy- 1-phenyl-2-propen-1-one (Ethyl 3-Oxo-3-phenyl-
propanimidate, 3):

Hydrochloride 2: Dry HCl is passed through an ice-cooled sotution of
benzovlacetonitrile (1; 1.45 g, 0.01 mel) and absolutc EAOH (0.7 mL,
0.012 mol) in anhydrous Et,O (30 mL) for 6 h. Tke resultant solution is
allowed to stand at 0°C for 10h. The solid product thus formed is
isolated by suction and recrystallized from EtOH to give 2 as pale
yellow crystals; yield: 2 g (90 %); mp 138°C (Lit.> mp 140°C).

Free Compound 3: A solution of hydrochloride 2 (2 g) in H,O (50 mL) is
neutralized by shaking with Et;N (4 mL) for 15 min. The solid product
thus formed is isolated by suction and recrystallized from EtOI to give
3 as pale yellow crystals; yield: 1.6 g (85 %): mp 90°C (Lit.> mp 89.5°C).

Ethyl 2-Arylhydrazono-3-o0xo-3-phenylpropanimidates 4a—d: General
Procedure:

A solution of the arenediazonium chloride (prepared  from 0.01 mol
substituted aniline, aq. HCl, and NaNQ,) is gradually added to an ice-
cooled solution of compound 3 (1.9¢g, 0.01 mol) in EtOH (50 mL)
containing NaOAc (5.0 g). The mixture is kept at 0°C for 2h. The
resultant solid product is isolated by suction, washed with H,0, and
recrysiallized from the solvent given in the Table.

4-Ox0-2-phenacyl-4,5-dihydrothiazole 5:

A solution of compound 3 (1.9 g, 0.01 mol) and mercaptoacetic acid
(0.92 g, 0.01 mol) in AcOH (50 mL) is refluxed for 3 h. The solvent is
then removed under reduced pressure and the residue s triturated with
H,0 (100 mL}. The solid product is isolated by suction and recry-
stallized from EtOH to give 8 as pale yellow crystals; vield: 1.6 g (75%):
mp 213°C (Lit.* mp 212°C).

4-Substituted 2-Amino-5-benzoyl-3-cyanopyridines 7a-c:

General Procedure:

To a solution of compound 3 (1.9 g 0.0t mol) in absolute EIOH
(50 ml.), the appropriate benzylidenecmalononitrile 6a, b, ¢** (0,01 mol)
and anhydrous Et;N (1 mL) are added. The mixture is refluxed for 5h
and then evaporated under reduced pressure. The remaming product is
poured onto ice (100 g) and acidified with 10% aqueous HCl to pH 4.
The resultant solid product is isolated by suction and recrystallized from
the swivent given in the Table.

2-Substituted 5-Benzoyl-d-ethoxy-6-thioxo-1,6-dihydropyrimidines

12a, b; General Procedure:

A suspension of compound 3 (1.9 g: 0.01 mol) in acetone (40 ml) is
stirred with the appropriate isothiocyanate solution |prepared®™® by
refluxing NH,SCN (0.012mol) and the respective acid chloride
(0.01 mol) in acetone (40 mL) for 15 min]. The mixture is refluxed for
5 h, then evaporated under reduced pressure. The remaining product is
triturated with H,) (75 mL), then isolated by suction. and recry-
stallized from the solvent given in the Table.

M.H. Elnagdi is grateful to Prof. Dr. H. Ottc at the University of

Freiburg {Germany} for measuring the MS and “H-NMR spectra, and
also 1o the Alexander von Humboldr Stiftung for a fellowship.

Received: 29 December 1988 revised: 5 April 1989

(1) For reviews see:
Elnagdi, M. H., Elmoghayar, M. R.H., Elgemeie, G.E.H. Svnthesis
1984, 1.
Elnagdi, M. H., Mourad, S.M., Mohareb, R.M. Heterocycles 1987,
26, 497.
Elnagdi, M.H., Elmoghayar, M.R.H., Elgemeic. G.E.H. Ady.
Heterocyclic Chem. 1987, 41, 319.

(2) Haller, A. Buil. Soc. Chim. Fr. 1887, [2] 48, 24.

(3) Elnagdi, M.H., Khalifa, M.A., Ibrahim, M.K.A., Elmoghayar.
M.R.H. J. Heterocyel. Chem. 1981, 18, 877.

(4) Corson, B.B., Stoughton, R.W. J. Am. Chem. Soc. 1928, 50, 2825,

(5) Lmerson, W.S., Patrick, Jr., TM. J. Org. Chem. 1949, 14, 790.

(6) Elfahham, H.A., Elgmeie, G.E. H., Ibraheim, Y.R.. Elnagdi. M. H.
Liebigs Ann. Chem. 1988, 819.

(7) Sakhar, L.. Gudriniece, E. Zh. Org. Khim. 1966, .. 674.

(8) Dixon, A E., Taylor, I. J. Chem. Soc. 1908, 93, 634.

(9) Douglass, 1.B., Dains. F.B. J. 4dm. Chem. Soc. 1934, 56, 1408.

Downloaded by: University of lllinois at Chicago. Copyrighted material.



