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ABSTRACT

Coupling of N-naphthalen-1-yl-3-oxo-butyramide (1) with equimol of aryldiazonium chloride salts (2) yield the
corresponding hydrazone products (3a-d). The arylhydrazones (3a-d) condensed with ethyl cyanoacetate (4a) to
givethepyridazinone derivatives (6a-d). Similarly, hydrazones (3a-d) condensed with malononitrile (4b) yielding
the pyridazinimines (7a-d). Thereaction of compound (1) with equimolar amounts of malononitrile upon refluxing
in ethanolic piperidine afforded compound (10). In contrast to the behavior of compound (1) towards cyano
thioacetamide, it reacted with cyanoacetamide (4d) to yield the expected pyridine (14). Condensation of com-
pound (1) with aromatic aldehydes (15) afforded compounds (16a-d). Compound (1) reacted with
arylidenemalononitrile (17a-c) under basic conditions yielding (21a-c). Similarly, Compound (1) easily reacted
with arylidenecyano thioacetamide (17a-c) to yield the pyridinethione (25a-c). The structure of the synthesized

compounds was established from their analytical and spectral data.

INTRODUCTION

[3-Oxoanilidesareimportant building blocksin syn-
thetic heterocyclic chemistry and their utility for the
preparation of azines has been reported recently(*2,
Following previouswork in our laboratory!**19, wehave
reported several new synthesisof thisclassof hetero-
cydicsynthess.

In continuation of our researchinthisarea, were-
port hereresultsthat enabled usto devel op severd new
efficient synthes sfor differently substituted pyridazines
and pyridinesfrom B-Oxoanilidederivative'”. So, it
has been observed that the activemethylenemoiety in
compound (1) underwent an el ectrophilic substitution
upon couplingwithequimolecular of aryldiazonium chlo-
ride saltsyield the corresponding hydrazone coupling
products (3a-d). Compound (3) proved to exist pre-
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dominantly in the hydrazoneform rather than the azo
form onthebasisof *H NMR data. Thuse.g. (3a) re-
veded besidesthe expected signals, the presenceof a
singlet signalsexchangeablewith D,O at 613.74 and
14.69 ppm attributed to the hydrazone NH and imide
NH functions. Furthermore, itsUV spectrum showed
absorption maxim at A 384 nm and 302 nm in accor-
dancewiththosefor hydrazo functionswhich arere-
ported819 to exhibit strong absorption at wavelength
higher than 310 nm. So, the obtained arylhydrazones
havebeen utilized asstarting materid sfor preparing the
targeted pyridazine ring system. Thus, the aryl
hydrazones (3a-d) condensed readily and smooth with
ethyl cyanoacetate (4a) inthe presence of ammonium
acetatein oil bath without solvent yiel ding product of
water and ethanol eliminationwhich thusbeformul ated
asthe pyridazinone derivatives (6a-d). Assgnment of
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structure (6) for the reaction product based onitscor-
rect elementa andysesand compatible spectroscopic
data. The, IR spectrum of compound (6a) asexample
showed absorption bandsat v 3395 cm (NH), 2195
cnmrt (CN) and 1657, 1628 cm (2CO). Its*H NMR
spectrum (DM SO-d,) showed asinglet signals (3H) at
6 2.49 ppm assigned for CH, protons, a singlet at
510.64 ppm assigned for the NH proton which under-
went facia hydrogen deuterium exchange and disap-
peared upon addition of D,OtotheNMR sample. The
formation of 6 from (3) isassumed to proceed viain-
termediateof noisolable(5).

Similarly, hydrazones (3a-d) condensed with
mal ononitrile(4b) yielding the pyridazinimines(7a-d).
Thestructure of (7a-d) was established based on the
edementd andysisand spectrd data. Thus, the!HNMR
of compound (7a) asexamplerevededasinglet sgnd
(1H) at 611.88 ppm and 613.52 ppm assigned for the
2NH protons bes desthe expected protonsin the mol -
ecule.

Thegtructure (7) wasfurther confirmed onthebases
of itschemicd transformation to compound(6) uponre-
fluxingwithamixtureof ethanol and HCI, SCHEME 1.

Next, it wasof interest to explorethe scopelimita:
tionsand generality of (1) asaprecursor for the syn-
thesis of somepolyfunctionally substituted pyridines.
Thus, reactions of 1 with equimolar amounts of
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ma ononitrileupon refluxingin ethanolic piperidine, the
corresponding 2-amino-4-methyl-1-naphtha en-1-yl-6-
oxo-1, 6-dihydro-pyridine-3-carbonitrile (10) was
obtainedingoodyield (SCHEME 2). Theidentity of
the product was established on the bases of elemental
analysisand spectra backgroundineachcase. The, IR
spectrum of (10) asexample showed absorption bands
at v 3456, 3307cm* (NH,), 2205cm*(CN) and
1669cm* (CO). Its'H NMR spectrum showed asin-
glet signals(3H) at 6 2.24 ppm assigned for CH, pro-
tons, asinglet at 6 5.74 ppm assigned for the CH pro-
tonsof pyridinemoiety inaddition to thearomatic pro-
tonsat 6 7.33-7.66 ppm. Formation of (10) isbelieved
tobeviainitial condensation of active methylenemoi-
ety inma ononitrile (4b) with acetyl carbonyl group of
compound (1) to afford theintermediate (8) which then
cyclizedviaaninterna addition of theNH group to the
CN groupto afford (9) and aromatized by rearrange-
ment to the pyridone (10).

On the other hands, the reaction of compound 1
with cyanothi cacetamide (4c) afforded the pyridone (10)
rather than the expected pyridinethione (13) wasruled
out based on spectral data. This structure was con-
firmed by identical spectral data, mp and mixed mp.
with those corresponding to compound (10). We as-
sumethat thereaction product isformedviainitia con-
densation of active methylene moiety in cyanothio

W 7 g g
/U\)J\ Ar-N= NCI CNCHZX O N ~CN
N CHz (2 CHs AcONH. H ol COOC,H
N ACONH, N nH 2Hs
Ar (4a) - Ar }
C2H5OH
3+4p) —
(3 +4b) ‘ JKHICN EtOH/HCI CN
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! 'n“
(7a-d)  Ar lElGa D Ar
(4)c,x = CSNH, (2,3and 5-7), a, Ar = CgH5 ¢, Ar = CgH4-SO,-NH—. i,>
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acetamid (4c) with acetyl carbonyl in compound (1) to
afford theintermediate (11) whichlossH_S and cy-
clizedto (9) and rearrangeto pyridine (10), SCHEME
2.

In contrast to the behavior of compound (1) towards
cyancthioacetamide, it reacted with cyanoacetamide (4d)
toyiddtheexpected pyridine(14). Assgnment of struc-
ture (14) for thereaction product was based on its cor-
rect elemental analysisand compatible spectroscopic
data

Thus, itsIR spectrum showed absorption bands at
v 3407, 3276 cm*(2NH), 2197cm™(CN) and 1633
cnrifor (amidic CO). its*H NMR spectrum showed a
singletsignals(3H) a 6 2.49ppm assigned for CH, pro-
tons, asinglet at 6 9.15 ppm assigned for theNH pro-
toninaddition to thearomatic protonsand (CH-pyri-
dine+NH) protonsat 6 7.47-8.25 ppm.

The condensation of compound (1) with aromatic
aldehyde (15) by refluxingin ethanolic piperidine af-
forded (16a-d). Structure (16) wasactudly established
based on spectral datalR and*H NMR. The!H NMR
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CONH2

ArCHO
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(14) (16)
(15,16) a-Ar = CgH5; b-Ar = CgH,CI-(p)
c-Ar = CgHy4-Me-(p); d-Ar = CgH, -OMe-(p)

SCHEME3

spectrum of compound (16c¢) for examplerevealed a
singlets(3H) at 6 2.17, 2.36 ppm assigned for two CH,
protons, asinglet signa (1H) at 6 6.20, 6.97-7.89 and
9.87 ppm assigned for the CH protonsbesidesthearo-
matic and NH protons.

Similar tothereported reactivity of active methyl-
enetoward o, 3-unsaturated nitril€?, Compound (1)
reacted with arylidenemalononitrile (17a-c) under ba-
sicconditionstoyield (21a-c), most likely viaMichael
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(17-21) CH CH; O
a; Ar = CgH 4-Cl(p) 3
b; Ar = CeHa-Me(p) (21a-c) (20
c; Ar =CgH,-OMe(p)

SCHEME4

adduct (18) which then cyclized to (20) through the
adduct (19). Compound (20) was rearrangement to
the4H pyran (21). Establishing of structure (21) for the
reaction product was based on its correct el emental
analysis and compati bl e spectroscopic data.

Thus, the IR spectrum of compound (21a) asex-
ample showed absorption band at v 3456, 3381, 2177
and 1641cm* assigned to NH,,, CN and CO respec-
tively. Its™H NM R spectrum revedl ed the presence of
singlet signd at 6 4.69 ppm assigned to 4H-pyrane be-
sidetheother sgnal inthemolecule.

Compound (21) areformed most likely viaan es-
tablished reaction by the synthesi s of the same product
viareacting of compound (16) with maononitrile (4b)
togiveproductidentica inal respects(mp, mixed mp,
TLC and spectral data) with those corresponding to
the4H-pyranederivatives (21), SCHEME 4.

Similarly, N-naphthal en-1-yl-3-oxo-butyramide
(128 easly reacted with arylidinecyanothioacetamide
(17a-c) inrefluxing ethanalic piperidineyid ding aprod-
uct that may be either structure (25a-c) or itsisomeric
structure (22). Establishing the exact structure of the
reaction product asstructure (25a-c) rather than (22)
based on the spectral data. Thus, the*H NMR spec-
trum of compound (25a) asexamplereveded the pres-
ence of asinglet signal at 6 =10.30 and 14.50 ppm
assigned to 2NH groupsand nosignal at rang 6 =4-5
ppm assigned for the thiopyran CH-4. So, the
pyridinethione (25) isconsidered to be only thereac-
tion product. Also, the mass spectrum of (25a) iscom-

(17a c)

»j;pﬁ[

CH; S
S” NH, )

- (23)

ﬂ (25a- c)

(24)

(17- 25); a; Ar=CgH,Cl-p O Ar
b; Ar =CgHMep O N x~CN

c; Ar =CgH,OMe-p H | _
ch, N SH

SCHEMES

patiblewith the molecular ion pesk m/z=429(M+) Cor-
responding to themolecular formula C24H16N30S.
Compound (25) isassumed to proceed viaanini-
tid addition of theactivemethylenemoiety in (1) tothe
activedoublebondin (17a-c), thusforming theacyclic
Michael adduct (23), then cyclized to (24) by alossof
water and loss of hydrogento yield thearomaticfinal
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product (25), SCHEME 5.

EXPERIMENTAL

All melting pointsareuncorrected. IR spectra(KBr)
wererecorded onaFTIR 5300 spectrometer(v, cm).
The'H NMR spectrawererecorded in DMSO-d, and
CDCI, at 200, 400 MHz on aVarian Gemini NMR
spectrometer (8, ppm) using TMSasaninternd stan-
dard. Massspectrawere obtained on GC Ms-QP 1000
EX mass spectrometer at 70 ev. U.V spectracarried
out usngalL.abomed double-beam UV-visbleprogram-
mabl e spectrophotometer equipped with 1cm quartz
cdllscontrolled by aPC running the spectrophotomet-
ric softwareUV Winversion 5.0. Elemental anaysis
were carried out by theMicroanalytical Research Cen-
ter, Faculty of Science, Cairo University and Al-azhar
university, faculty of science, Department of chemistry,
Assiut branched.

Preparation of compounds (3a-d)
General procedure

A solution of 1(0.01mole) in ethanol (30ml) con-
taining sodium acetate (2.0 g) was cooled to 0°C,
gtirred and treated gradualy with cool ed solution of aryl
diazonium chloride (prepared from 0.01 moleof amine
and the appropriate quantities of HCl and NaNQ,).
Thesolid product formed on standing was col lected
and recrystallized from the appropriate solvent to give
(3a-d).

N-Naphthalen-1-yl-3-oxo-2-(phenyl-hydr azono)-
butyramide(3a)

It was obtained as brown crystalsform dioxane/
ethanal; yield 90 %; m.p 174°C; IR (KBr) v cnm 3448
(NH), 3048 (CH-arom.), 2920 (CH-aliph.), 1642
(C=0); 'HNMR(CDCI,) 6=2.34 (s, 3H, CH,), 7.00-
8.34 (m, 12H, Ar-H), 13.74 (s, 1H, NH), 14.69 (s,
1H, NH), UV spectrum at A= 384, 302 nmfor hydra-
zone group. Elemental analysis: C, H,.N.O, (331),
Calcd: C,72.49;H,5.17; N, 12.68%, Found: C, 72.53;
H, 5.20; N, 12.70%.

2-[(4-Chlor o-phenyl)-hydrazono]-N-naphthalen-1-
yl-3-oxo-butyramide(3b)

Itwas obta ned asyelow crystal sform dioxan/etha-
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nol; yield 86%; m.p 183°C; IR (KBr) v cm? 3468(NH),
3050(CH-arom.), 2926(CH-aliph.), 1640, 1662
(2C=0). Elemental analysis: C, H, .CIN,O, (365.5).
Calcd: C,65.67; H, 9.69; N, 11.49%, Found: C, 65.70;
H, 9.75; N, 11.55%

N-Naphthalen-1-yl-3-oxo0-2-{[4-(pyrimidin-2-
ylsulfamoyl)-phenyl]-hydrazono}-butyramide (3c)

It wasobtained asred crystalsfrom ethanol; yield
87%; m.p 185°C; IR (KBr) v cm? 3371,3234 (2 NH),
3054 (CH- arom), 2924 (CH- aliph), 1663,1628
(2C=0); '"H NMR (DM SO-d6) 6 = 2.64(s, 3H, CH,),
6.89-8.32 (m, 15H, Ar-H + NH), 11.64 (s, 1H, NH),
14.07 (s, 1H,NH) . Elemental andysis: C,,H , N . O,
S(488), Calcd: C,59.01; H, 4.13; N, 17.20; S, 6.56%;
Found: C, 59.53; H, 4.26; N, 17.35; S, 6.64%.

2-{[4-(4-M ethyl-pyrimidin-2-ylsulfamoyl)-phenyl]-
hydr azono}-N-naphthalen-1-yl-3-oxo-butyramide
(3d)

It was obtained asred crystd sfrom ethanal; yield 89%;
m.p. 180°C; IR (KBr) v cm? 3379,3332 (2 NH), 3053
(CH-arom.), 2863 (CH- aliph.), 1663, 1627 (2C=0);
'H NMR (DM SO-d6) 1=2.32 (s, 3H, CH,), 2.49(s,
3H, CH,), 6.89-8.33(m, 13H, Ar-H+ pyrimidine-H),
11.87 (s, 1H, NH), 13.92 (s, 1H, NH), 14.23 (s, 1H,
NH), UV spectrum at A= 502, 381nm for hydrazone
group. Elementd andysis: C .H,,N.0,S(502), Calcd:
C59.75; H4.41; N 16.72; S6.38%, Found: C 59.79;
H 4.45; N 16.77; S 6.40%.

Prepar ation of compounds(6a-d, 7a-d)
General procedure

A mixture of (3a—d) (0.01mole), appropriate ac-
tive methylene reagent (ethylcyanoacetate and
ma ononitrile) (0.01mole) and ammonium acetate (2gm)
wasfused for 30 min. Thereaction mixturewasleft to
stand and then triturated with ethanol . The solid prod-
uct so formed was collected by filtration and recrystal -
lized fromthe proper solvent to give (6a-d, 7a-d).

5-Cyano-4-methyl-6-oxo-1-phenyl-1,6-dihydro-
pyridazine-3-carboxylicacid naphthalen-1-ylamide
(6a)

It was obtained as brown crystals from ethanol;
yield 62%; m.p 270°C; IR(KBr) v cm? 3395 (NH),
3055 (CH-arm.), 2969 (CH-dliph.), 2195 (CN), 1657,
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1628 (2C=0).'H NMR (DMSO-d,) 5 =2.49 (s,
3H,CH,),7.12-8.36 (m,12H, Ar-H), 10.64 (s, 1H,
NH), UV spectrum Show disappearance of all bands
for hydrazonegroup. Elementa andysis: C,,H, N, O,

(380), Calcd: C, 72.62; H, 4.24; N, 14.73%, Found:
C, 72.68; H, 4.27; N, 14.78%.

1-(4-Chlor o-phenyl)-5-cyano-4-methyl-6-oxo-1,6-
dihydro-pyridazine-3-car boxylicacid naphthalen-
1-ylamide(6b)

It was obtained as brown crystals from ethanol;
yield 64%; m.p 260°C; IR (KBr) v cm™* 3399 (NH),
3056 (CH-arm.), 2972 (CH-dliph.), 2231 (CN), 1679,
1648 (2C=0); 'H NMR (DMSO) 4 =2.26 (s, 3H,
CH,),6.98-8.30(m, 11H, Ar-H), 11.79 (s, 1H, NH).
Elemental analysis: C,.H,.CIN,O, (414), Cdcd: C,
66.59; H, 3.64; N, 13.51%, Found: C, 66.74; H, 3.87
N, 13.64%.

5-Cyano-4-methyl-6-0x0-1-[4-(pyrimidin-2-yl
sulfamoyl)-phenyl]-1,6-dihydro-pyridazine-3-car-
boxylicacid naphthalen-1-ylamide (6c)

It wasobtained asbrown crystalsfrom DMK etha
nol; yield 66%; m.p 290°C; IR (KBr) vem 3368 (NH),
3059 (CH-arm.), 2962 (CH-aliph.), 2191 (CN), 1670,
1627 (2C=0); '"H NMR (DM SO-d,) 6 =2.62 (s, 3H,
CH,), 7.27-8.08(m, 16H, Ar-H + pyrimidine-H+
2NH)). Elementd analysis. C,H,/N.O,S(537), Cacd:
C, 60.33; H, 3.56; N, 18.24, S, 5.96% Found: C,
60.36; H, 3.59; N, 18.27; S, 5.99%.

5-Cyano-4-methyl-1-[4-(4-methyl-pyrimidin-2-yl
sulfamoyl)-phenyl]-6-oxo-1,6-dihydr o-pyridazine-
3-carboxylicacid naphthalen-1-ylamide (6d)

It was obtained asgreen crystalsfrom DM F/ etha-
nol; yield 63%; m.p.> 300°C; IR (KBr) vem™ 3339,
3324 (2NH), 2924 (CH-dliph.), 2196 (CN), 1674,
1626 (2C=0); * H NMR (DMSO-d)) & = 2.48 (s,
3H, CH,), 2.68(s, 3H, CH,), 6.76-8.53 (m, 14H, Ar-
H+ pyrimidine-H +NH), 10.67 (s, 1H, NH), UV spec-
trum Show disappearance of al bandsfor hydrazone
group. Elementa andlysis: C.H,,N.O,S(551), Calcd.
C, 60.97; H, 3.84; N, 17.78; S, 5.81%, Found: C,
61.51; H, 3.90; N, 17.82; S, 5.85%.

5-Cyano-6-imino-4-methyl-1-phenyl-1,6-dihydro-
pyridazine-3-car boxylicacid naphthalen-1-ylamide

== Pyl Paper
(7a)

It was obtained as brown crystalsfrom dioxane/
ethanol; yield 75%; m.p.> 300°C; IR(KBr) v cm'?
3343, 3201 (2NH), 3051(CH-arom.), 2924 (CH-
aiph.), 2193(CN), 1626 (C=0); *H NMR (DM SO-
dy) 6 =2.26(s, 3H, CH,), 6.93-8.35(m, 12H, Ar-H),
11.88(s, 1H, NH), 13.52(s, 1H, NH). Elementa analy-
sis: C,H,,N.O(379), Cdlcd: C, 72.81; H, 4.52; N,
18.46%, Found: C, 72.85; H, 4.66; N, 18.54%.
1-(4-Chlor o-phenyl)-5-cyano-6-imino-4-methyl-
1,6-dihydro-pyridazine-3-carboxylic acid
naphthalen-1-ylamide(7b).

It was obtained as brown crystalsfrom dioxane/
ethanol; yidd 71%; m.p.>300°C; IR (KBr) vcm™ 3424
(2NH), 3053(CH-arom.), 2923(CH-aliph.), 2199
(CN), 1626 (C=0); *HNMR (DM SO-d,) 5 = 2.25(s,
3H, CH,), 6.98-8.34(m, 11H, Ar-H), 11.81(s, 1H,
NH), 13.38(s, 1H, NH). Elemental analysis: C,.H
CIN,O (413), Cdcd: C, 66.75; H, 3.90; N, 16.92%,
Found: C, 66.83; H, 3.56; N, 16.68%

5-Cyano-6-imino-4-methyl-1-[4-(pyrimidin-2-yl
sulfamoyl)-phenyl]-1,6-dihydro-pyridazine-3-car-
boxylicacid naphthalen-1-ylamide (7c).

It wasobtained asbrown crystdsfrom DM F/ etha-
nol; yield 76%; m.p.>300°C; IR (KBr) v cm™ 3422,
3486, 3386(3NH), 3061(CH-arom.), 2926(CH-
aliph.), 2198(CN), 1624(C=0). Elementa anaysis:
C,H,,N,O,S (536), Calcd: C, 60.44; H, 3.76; N,

20.88, S, 5.98%, Found: C, 60.48; H, 3.68; N, 20.92,
S, 5.51%

5-Cyano-6-imino-4-methyl-1-[4-(4-methyl-
pyrimidin-2-ylsulfamoyl)-phenyl]-1,6-dihydro-
pyridazine-3-car boxylicacid naphthalen-1-ylamide
(7d)

It wasobtained asbrown crystasfrom dioxan/ etha:
nol; yield 80%; m.p. 280°C; IR (KBr) v cmt 3445,
3386 (2NH), 3045(CH-arom.), 2929 (CH- aliph.),
2200 (CN), 1629 (C=0); '"H NMR (DMS0O-d,) =
2.26 (s, 3H, CH,), 2.59 (s, 3H, CH,), 7.03-8.52 (m,
14H, Ar-H+ pyrimidine-H +NH), 10.52 (s, 1H, NH),
11.65(s, 1H, NH). Elemental andysis: C;H,,N,O,S
(550), Calcd: C, 61.08; H, 4.03; N, 20.35; S, 5.82%,
Found: C, 61.13; H, 4.08; N, 20.40; S, 5.87%.
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Prepar ation of compound (10)
General procedure

Method A: A mixtureof (1) (0.01mole), appropriate
activemethylenereagent (maononitrile) inethanol (30ml)
wastreated with afew dropsof piperidineand refluxed
for 12 hrs. The solid precipitate produced on hot was
collected by filtration and recrystallized fromthe proper
solvent to give (10).

Method B: A mixture of (1) (0.01mole), cyanothio
acetamide (0.01mole) and few dropsof piperidine, was
refluxedinethanol (30 ml) for 18hrs. Theobtained solid
on heating recrystallized from ethanol to give (10).

2-Amino-4-methyl-1-naphthalen-1-yl-6-oxo-1,6-
dihydro-pyridine-3-carbonitrile(10)

It wasobtained aswhite crystasfrom dioxan/ etha-
nol; yield 84%; m.p. 340°C; IR (KBr) v cm* 3456,
3307 (NH2), 3096 (CH-arom.), 2992 (CH- aliph.),
2205 (CN), 1669 (C=0); '"H NMR (DMSO-d,) 6 =
2.24 (s, 3H, CH,), 5.74 (s, 1H, pyridine-H), 6.79(s,
2H,NH,), 7.33-7.66 (m, 7H, Ar-H), MS: m/z = 276
(M*). Elemental analysis. C H,,N,O (275), Calcd:
C, 74.17; H, 4.76; N, 15.26%, Found: C, 74.20; H,
4.79; N, 15.29%

4-M ethyl-6-(naphthalen-1-ylamino)-2-oxo-1,2-
dihydro-pyridine-3-carbonitrile(14).

A mixture of (1)(0.01lmole), cyanoacetamide
(0.01moale) in ethanol and few dropsof piperidine, was
refluxed for 8hrs. Theobtained solid product on hegting
recrystalized fromdioxan/ethanol to give (14) aswhite
crystas, yidd; 72%; m.p.299°C; IR (K Br) ven 3407,
3276 (2NH), 3050(CH-arom.), 2197 (CN), 1633
(C=0), *HNMR (DMSO-d,) 6 =2.49 (s, 3H, CH,),
7.47-8.25 (m, 9H, Ar-H + pyridine-H+NH),
9.15(s,1H,NH). Elementa analysis: C _H,,N.O (275),
Cdcd: C,74.17; H, 4.76; N, 15.26%, Found: C, 74.22,
H, 4.80; N, 15.60%

Prepar ation of compound (16a-d)
General procedure

A mixture of compound (1) (0.01mole), aromatic
aldehydes (0.01mole) and few drops of piperidinein
ethanol (30ml) wasrefluxed for 8hrs. Thesolid pre-
cipitate produced on hot was collected by filtration and
recrystallized fromthe proper solvent to give (16a-d).
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2-Benzylidene-N-naphthalen-1-yl-3-oxo-butyramide
(16a)

It was obtained aspa e green crysta sfrom ethanal;
yield 75%; m.p 240°C; IR(KBr) v cm® 3236 (NH),
3035(CH-arom), 2970(CH- diph.), 1655(C=0). El-
emental analysis: C, H, NO, (315), Calcd: C, 79.98;
H, 5.43; N, 4.44%, Found: C, 79.51; H, 5.65; N, 4.62%

2-(4-Chlor o-benzylidene)-N-naphthalen-1-yl-3-
oxo-butyramide (16b)

It was obtained as yellow crystalsfrom ethanol;
yield 78%; m.p. 286°C; IR (KBr) v cnrt 3283 (NH),
3050(CH-arom.), 2921(CH- aliph.), 1685, 1655
(2C=0). Elementd analysis: C, H,.CINO, (349.5),
Calcd: C72.10; H 4.61; N 4.00%, Found : C 72.14;
H 4.65; N 4.14%

2-(4-Methyl-benzylidene)-N-naphthalen-1-yl-3-
oxo-butyramide (16¢)

It was obtained asyellow crystalsfrom ethanol;
yield 82%; m.p 282°C; IR (KBr) vem? 3265 (NH),
3045 (CH-arom.), 2974(CH- aliph), 1656 (C=0);
'HNMR (DMSO-d,) 6 =2.17 (s, 3H, CH,), 2.36 (s,
3H, CH,), 6.20(s, 1H, C=CH-al€finic), 6.97-7.89 (m,
11H, Ar-H), 9.87(s, 1H, NH). Elementa analysis:
C,,H,,NO, (329), Calcd: C, 80.22; H, 5.81; N,
4.25%, Found: C, 80.65; H, 5.74; N, 4.52%

2-(4-M ethoxy-benzylidene)-N-naphthalen-1-yl-3-
oxo-butyramide (16d)

It was obtained as deep yellow crystalsfrom etha-
nol; yield 85%; m.p 290°C; IR(KBr) v cmt 3278 (NH),
3046(CH-arom.), 2928(CH-aliph), 1684, 1655
(2C=0). MS: m/z = 340(M"). Elementd anaysis.
C,H,,NO, (345), Cdcd: C, 76.50; H, 5.54; N, 4.06%,

22" 19

Found: C, 76.55; H, 5.46; N, 4.10%
Prepar ation of compounds(21a-c)
General procedure

A mixtureof 1 (0.01mole), arylidinemal ononitrile
(0.01moale) in ethanol 30 ml wastreated with few drops
of piperidine and heated under reflux for 8 hrs. The
reaction mixture allowed to cool pouredinto crushed
iceand acidified with HCI. The solid product wasfil-
tered off and recrystallized from the proper solvent to
give(2la-c).
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6-Amino-4-(4-chlor o-phenyl)-5-cyano-2-methyl-
4H-pyran-3-car boxylicacid naphthalen-1-ylamide
(21a)

It wasobtained asydlow crystdsfromethanal; yied
90%; m.p 180°C; IR (KBr) vem* 3456, 3381 (NH,),
3332 (NH), 3053(CH-arom.), 2924(CH- diph.), 2177
(CN), 1641(C=0).*HNMR(CDCl,) 5 =1.81(s, 3H,
CH,), 4.63(s, 2H, NH,), 4.69 (s, 1H, 4H-pyrane),
7.15-8.00(m, 11H,Ar-H), 12.37 (s, 1H, NH). Elementa
anaysis: C,,H,,CIN,O, (415.5), Calcd: C, 69.31; H,
4.36; N, 10.10%, Found: C, 69.68; H, 4.56; N, 10.28%
6-Amino-5-cyano-2-methyl-4-p-tolyl-4H-pyran-3-
car boxylicacid naphthalen-1-ylamide (21b)

It wasobtained asgreen crystd sfrom ethanol; yield
88%; m.p 160°C; IR (KBr) vem* 3458, 3327(NH,),
3190 (NH), 3049(CH-arom.), 2918(CH- aliph),
2175(CN), 1703(C=0). Elementd analysis: C,.H,,
N,O,(395), Calcd: C, 75.93; H, 5.35; N, 10.63%,
Found: C, 76.10; H, 5.40; N, 10.70%

6-Amino-5-cyano-4-(4-methoxy-phenyl)-2-methyl-
4H-pyran-3-car boxylicacid naphthalen-1-ylamide
(21c)

It was obtained as brown crystals from ethanol;
yield 81%; m.p 165°C; IR (KBr) vem? 3458, 3332
(NH,), 3195(NH), 3053(CH-arom.), 2929(CH-
aliph.), 2176(CN), 1702(C=0). Elementa analysis:
C,H,,N,O, (411), Calcd : C 72.98; H 5.14; N

25 21

10.21%, Found : C 72.54; H 5.50; N 10.52%
Prepar ation of compound(25a-c)
General procedur

A mixture of acetoacetanilide 1(0.01mole),
arylidinecyanothi oacetamide(0.01mole) in ethanol
(30ml) wastreated with few dropsof piperidineand
heated under reflux for 12 hrs. then cool, poured into
crushediceand acidified withHCI . The solid product
was collected and recrystallized from the proper sol-
venttogive (25a-c).
4-(4-Chloro-phenyl)-5-cyano-2-methyl-6-thioxo-
1,6-dihydr o-pyridine-3-car boxylicacid naphthalen-
1-ylamide(25a)

It was obtained asyellow crystalsfrom ethanol;
yield 88%; m.p 285°C; IR(KBr) vem 3358, 3200
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(2NH), 3195(NH), 3055(CH-arom), 2973(CH- diph),
2227(CN), 1653(C=0); 'H NMR (DMSO-d,) 5=
2.60 (,3H, CH,), 7.15-7.92(m, 11H, Ar-H), 10.30
(s, 1H, NH), 14.50 (hump, 1H, NH). MS: m/z = 429
(M"). Elemental analysis: C,,H, N.OS (429). Calcd:
C,67.05;H,3.75;N,9.77; S, 7.46% Found: C, 67.50;
H, 3.82; N, 9.82; S, 7.70%

5-Cyano-2-methyl-6-thioxo-4-p-tolyl-1,6-dihydro-
pyridine-3-carboxylicacid naphthalen-1-ylamide
(25b)

It was obtained asyellow crystalsfrom ethanol;
yield 86%; m.p 298°C; IR (KBr) v cm?® 3368 (NH),
3045(CH-arom.), 2922(CH- diph.), 2209(CN), 1655
(C=0); '"H NMR(DMS0-d,) & =2.35(s,3H,CH,),
2.58 (s,3H,CH,), 7.15-7.89 (m, 11H, Ar-H), 10.22
(s,2H,NH). 14.36 (hump, 1H, NH). Elemental analy-
sis. C,H,/N,0S(409), Calcd: C, 73.33; H, 4.68; N,
10.26; S, 7.83%, Found : C, 73.40; H,4.72; N, 10.60
S, 7.67%

5-Cyano-4-(4-methoxy-phenyl)-2-methyl-6-thioxo-
1,6-dihydro-pyridine-3-car boxylicacid naphthalen-
1-ylamide(25c)

It was obtained asyellow crystalsfrom ethanol;
yield 89%; m.p 260°C; IR (KBr) v cmr? 3226, 3174
(2NH), 3051(CH-arom), 2933(CH- aliph.), 2216
(CN), 1647(C=0). Elemental analysis: C,.H,,N,O,S

(425), Cdcd: C, 70.57; H, 4.50; N, 9.88 S, 7.54%,

Found: C, 70.62; H, 4.75; N, 9.92 S, 7.65%.
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