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ABSTRACT

Several new pytidine derivatives were prepared via
reacting the enaminones la-d with active hydrogen reagents.
Reaction of la-c with 4-acetylantipyrine 2 vyiclded the
pytidines 3 Condensaton of the enaminonitrite 1d with 2a-b
and 8 give the pvridines 6 and 10 respectively. Also, 1a
reacted with active methylenes in 12 and 15 to afford the
pyridine derivatives 14 and 15 respectively.

INTRODUCTION

The elanoration of efficient syn:aztic protocols for a variety of
aromatic and heteroaromatic systems- as jotential bio-active agerits, have
been @ major area of research interest in our laboratory, uver the past
several vear jEi-vaweel, (1993); El-Taweel et al., (2001) and:Abdel-
Kahman ot ui, {2002). Recently, enaminones have sucéessfully
utilifsed: a~ o mildine biock for the synthesis of polyfunctionalised
heternaromunes andd other related condensed systems [Abdel-Rahman,
ek, 2600} Andei-Khalik & Elnagdi (2002); Abu Elmaati (2002);
Fiassn 3 Any Ev-Xhair (2003) and Jackse et al., 2004)]. in view of
aw Wmereat e oeveloping an efficient synthesis of polyfunctionally
subsitut < heero-romaties using the readily obtainable enaminones as
startiy i [Abdel-Rahman et al, (2002) and Jackse et al,
{30845, ¥+ worthwhile to explore their potential utilization for
santhe . o0 polvfuncuonally substituted pyridines. because of their
biologws am owdicma! activities [Dolle, et al., (1997); Troschutz &
Karger (1997}; Robertson, (1996) and Alousi, et al,, (1983)]. '
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RESULTS AND DISCUSSION
T
It has been found that, the enaminones la-c reacted with 4-
acetylantipyrine 2a in refluxing acetic acid and in presence of ammonium
acetate to yield products that may formulated as 3 or isomeric 4. While
initial Michael addition of the methyl ketones in 2 across the activated
double bond in la-¢ and subsequent cyclization could lead to structures

3, initial condensation of the methyl moiety in 2 with the carbonyl
{furiction of the enaminones 1a-¢ and subsequent cyclization might afford
compound 4. However, structures 3 were established as reaction products
based on similarity with recent reported formation of similar systems
[Agamey, et al. (2001)].

- Similar to the behaviour of the enaminones 1 towardes 2a , the
enaminonitrile 1d [Abu Elmaati, (2002)] reacted with 2b-d to yield the
pyridihe derivatives 6 or 7. Structures 7 were readily eliminated based on
IR spectra of the reaction products which cleary indicates the absence of
signals due to cyano groups. Consequently, the pyridine structures 6 can
be assigned to the reaction products. Compounds 6 were also synthesized
via reacting the enaminones la-¢ with 2-(1,5-dimethyl-3-oxo-2-phenyl-
2,3-dihydro-1 H-pyrazole-4-oyl)acetonitrile 8 using the above reaction
conditions.

- Also, 3-dimethylamino-2-(1,5-dimethyl-3-oxo0-2-phenyl-2,3-
slthydro -1Hpyrazole-4-oyl)acrylonitrile (1d) [Abu Elmaati, (2002)]
reactedl with 8 to yield pyridine derivative 10 as a sole product. The
spossible isomeric 11 was excluded based on IR spectrum which clearly
showed the presence of an amino group at y = 3455,3397 cm™ and cyano
igrouprat y = 2220 cm™ (cf. Scheme 3).

- . The enaminones la also reacted with diethyl 3-oxoglutarate 12 in
acetic acid catalysed by ammonium acetate to afford either diethyl
2-hydroxybenzene-1,3-dicarboxylate 13 or the pyridine derivatives 14.
However, the elemental analysis and spectral data of the reaction
products are compatible only with the pyridine structure 14. The later
compound was assumed to be formed via addition of the active
-methylene in 12 across the double bond in 1 followed by cyclization with
ammonia.

Reacting the enaminone la with 1,2,5,6-tetrahydro-6-0x0-2-
thioxo-3-cyano-4-methylpyridine (15) in ethanol and a catalytic amount
of piperidine afforded a condensation product via dimethylamine



Enaminones, Pyridines, Syntheses. 3

elimination. Elemental and spectral data are in good agreement with the
pyridine structure 16 (cf. Scheme 4).
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George MBF 010T (London) spparatas. Racorded yiclds comesponds o
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Spactne eter. 'H-NMR spectra were reconded om a2 Varian EM-
BWWMmﬁ-kﬂmmmﬂmmnISmmm
stematnrd; chemncal shifits are reported in & wnits (ppm). Mass spectra were
mezsered on MS 30 and MS 9 {AED, €V. Microamaltysis were performed
on LECOCHNS-932. Microanzlviical dzta were obtained from the
Microsmalytical Data mmit at Caine University.

Gemeral precedure for the preparation of the pyridine derivatives 3,
6,10,14.

To a solution of {10 mmole) of the enaminones 1 in acetic acid
20 mil) comzmemg (10 memole) of ammonien acetate, (10 mmole) of the
remctiom mximre was refluxed for 3 howrs and then the solvemt was
oemoentratad im vacno and then deft to cool to room temperature. The
solids deposited were oollected by filtration and recrystallized from
ctivamo] w0 give 36,10 2nd 14 respectively.

1-{Commarin-3-0yi)-2-{1.2 5 8tetrabydro-6-ox0-2-thioxo-3- cyano -4-
mesitylpyridia-5-yi)ethene (16).

A solution of 42 (10 Dumole) in abs. ethanol (50 ml) was mixed
with 15 (10 nmnole) and few drops of piperidine. The neaction maxture
was heated winder reflux for ome howr, them left W coel. The solfid
deposited was collected by filtration and recrystallized from DMF so give
18,
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Table L Analytical data of the compounds 3,6,10,14 and 16.

Compd. | Yield | M.p("C) | Molecalar |  Microanalysis |
(%) | formeta |  Caled./Found !

 (g/mol) C H N
3a 65 248 CosHaNz0s | 7334 | 468 | 1026
(40945) | 7360 | 474 | 1034
3b i 165 CoH;N;SO | 69.14 | 493 | 1209 |
(34748 | 6924 | 487 | 1213
3c 60 170 Copt N0, | 7249 | 5.7 | 1268
(331.38) | 72.62 | 5.22 | 1253
6a 70 208 CaHyNO, | 6920 | 446 | 1238
{452.47) 6923 | 462 | 1225 |
&b 63 140 | CpHgNLSO; | 64.60 | 467 | 1435
(390.47) 6446 | 454 | 1423 |
6c 60 169 | CxyHiNO; | 6737 | 485 | 1496
j i (37440) | 6742 | 476 | 1479 |
1 82 270 | CxHosN,0; | 67.04 | 485 | 1887 |
; ] | (519.57) 67.13 | 498 | 1882 |
| 12 | 6o 149 CaHisNOg | 66.14 | 502 | 367
! {381.38) 6623 | 511 | 3353 !
| ™M =381) | _ |
16 65 >300 | CioHpN2SOq | 6263 | 332 | 769 |
; | (364.38) 62.71 1 343 | 732 |
| (M= 364) |

L

2% Compounds 3,6,10 and 14 were recrystalized from ethanol.
b) Compound 16 was recrystalized from dimethylformanide.
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Table II. IR and "H-NMR of the compounds 3,6,10,14 and 16.

Compd. IR(KBr)(cm™) 'H-NMR (Solvent) 5ppm
3a 1729 (CO coumairnyl); 1649 {DMSO-dg): =2.29(s,3H,CH;);
(CO antipyrinyl). 3.37(s, 3H,N-CH; ); 7.42-8.42
{m,12H,arom-H); 8.98 (s, 1H,
coumarinH-4).
b 1650 (CO antipyrinyl). {DMSO-dg): 3=2.40(s, 3H,CH;);
3.35(s, 3H, N-CH,); 7.21-8.24
{m, 1TH, arom-H).
3c 1660 (CO antipyrinyl). (DMSO-dy): 6=2.43(s, 3H, Hy);
3.36(s, 3H, N-CHj,);7.38-8.30(m,
11H, arom-H).
6a 3426 (NH):1735(CO coumairmyl); (DMSO0-dy): 8=2.44(s, 3H, CH;);
1670 (CO side chain); 1645 3.37(s, 3H, N-CH;);6.86(s,2H,
(CO antipyrinyl). NH,); 7.44-8.62 (m, 11H,
arom-H); 9.02(s, |H, coumarin
H-4).
6b 3360 (NH,); 1670 (CO side chain); {DMSO-d,): §=2.35(s, 3H, CH;);
1660 (CO antipyrinyl) 3.16(s, 3H, N-CH,).7.26-8.52
(m,10H, arom-H); 8.97(s, 2H.
NH;)
6¢ 3430 (NH;): 1675 (CO side chain); {DMSO-dg): 5=2.41(s, 3H, CH;);
1665 (CO antipyrinyl). 3.30(s, 3H, N-CH;);6.80
{s, 2H, NH,); 7.34-8.35(m, 10H,
arom-H).
10 3455,3424,3397(NH;);2220 (DMSO-dg): &= 2.34(5,6H,2CH;):
(CN): 1673 (CO side chain); 3.35(s, 6H, 2N-CHj,), 6.65(s, 2H.
1665 (CO antipyrinyt). NH,): 7.33-8.35(m. 11H. arom).
14 1730 {CO coumariny!); 1720 (DMS0-dg): 5=1.23-1.26(1, J=7Hz
(CO ester). SH, CH,) 1.36-1.38(1, J=7THz.3H
.CH;): 3.36(s, 2H, CH,): 4.14-4.21
{q,J=7Hz 2H. CH,); 4.33-4.40
(g, J=7Hz 2H. CH;): 7.54-8.43
(m, 6H, arom-H); 8.98(s. 1H, cou-
marin H-4).
16 3439 (NH); 1715 (CO coumarinyl) {DMSO0-dy): 8y(Insoluble).

1683 (CO side ehain): 1650
(CO amide).
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