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A series of new azines were prepared by reactio?-kdtoalkyl quinoline derivatives with some hydsae in solvent free
reaction conditions using ultrasonic irradiatiorneTapplication of ultrasonic irradiation improvdtetyields and reduced the
reaction times. These azines, due to hawHagidic hydrogen next to azine group and heterecsiolg, have tautomeric forms the
degree of each of which was determined on the lds$fC NMR, *H NMR, UV and IR spectrum. The results revealed #ia
compounds exist mostly in the enaminone form. Wengpted to obtain criss-cross or probably Dielsekldycloaddition
products through the reaction of some of these aEwes with 2-chloroacrylonitrile as a dienophtBame new diene systems

developed from the said reactions.
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INTRODUCTION

Azines are a class of compounds 'that have beaivieg
increasing attention_in recent years for their lzattierial,
antifungal and antitumor properties [1-2]. Azinesvé also

to carbon, the electron density around nitrogemdse than
the carbon and the lone pairs of nitrogen alsoaaca sigma
donor.

One of the known reactions of azines is the aisss
cycloaddition [9-10]. In this reaction, the diendph

been extensively used’ in bond formation reaction, [3 containing electron withdrawing groups are addedrt@zine

polymerization [4], in the design of liquid cryst&l] and the
synthesis of heterocyclic compounds [6-8]. Few igsidhave
been done on the reaction of azines with dienophitee
pseudo-diene structure of azines is considerectthé® main
factor of the most interesting reactions of azinasd it is
predictable that many of the reactions with dieoesur with
azines as well. However, in comparison with an roady
diene, the diene part of azines, which is in fabetero diene,
acts differently. Due to the high electronegayivif nitrogen

*Corresponding author. E-mail: karimi_r110@yahooco

molecule and make two five-member cycles on twesidf
N=N bond. Most of the aromatic aldazines have hesad to
produce this reaction but aliphatic or aliphatioraatic
aldazine can not cause the criss-cross cycloaddigaction.
For instance, acetoneazine, in reaction with alkersn not
produce a criss-ces cycloaddition. But it has been
established that hexafluoroacetoneazine, whicmislactron
poor azine, reacts with electron rich olefins cetglene under
heat or photochemical conditions and gives thesaisss
cycloaddition product in more than 80% yield [11].
Schimizu and co-workers have obtained tfssross
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cycloaddition and Diels-Alder addition product Inetreaction  2-ketoalkyl quinoline derivatives (10 mmol) in etfwh After

of styrene with azine [12]. In this article, we Wit report the 5 min aromatic hydrazone (10 mmol) was added ard th
synthesis of some new azines from 2-methylquinokmel  reaction mixture was irradiated with ultrasound T0r20 min.
investigate tautomeric forms of these new azinseth@n>C  After completion of the reaction (monitored by TLGhe
NMR, 'H NMR, UV and IR spectrum in CD&IWe will also  mixture was recrystallised from 95% ethanol to affthe pure
describe the cycloaddition reaction of some of ¢hesazine compound.

compounds with 2-chloroacrylonitrile. 2-(4-Nitrobenzylidene)-1-(1-(quinoalin-2-yl)pr opan-2-
ylidene)hydr azine (1¢)..A/B 0:100; 97% vyield, m.p.: 183-184

EXPERIMENTAL °C (EtOH). vmay (KBr): 1515, 1560, 1590, 1635 EMimax
(95% EtOH): 410, 385, 256°C NMR (CDCL): 8 (ppm) 20.2,

Chemicals and Appar atus 98.2, 1235, 125.5, 126.1, 126.1, 128.1, 128.4,9,2830.9,

All solvents were dried using literature proceduand 137.2, 189.9,.143.3, 147.7, 148.0, 150.5, 158#.NMR
distiled before use. Reactions were produced unaler (CDCl): & (ppm) 2.32 (s, 3H, C§), 5.48 (s, 1H, CH), 7.22-
atmosphere of argon unless otherwise specifiedetdddkyl  8.27 (m, 10H, aromatic-H), 8.40 (s, 1H, HC=N) 14(B§, 1H,
quinoline was prepared according to the reportemtenure ~NH). MS (El), m/z (%) = 332 (M), 183, 143, 115, 69 (100),
[14]. Elemental analyses for C, H and N were penfedt using ~ 44. Anal. Calcd. for gH;6N4,O,: C, 68.7; H, 4.8; N; 16.9.
Heraeus CHN-O-Rapid analyzetH NMR spectra were..Found: C, 68.8; H, 4.8; N, 16.8.
recorded at 500 MHz on Bruker aftC NMR spectra were 2-(2-Nitrobenzylidene)-1-(1-(quinoalin-2-yl)pr opan-2-
recorded at 125 MHz with tetramethylsilane as therhal . ylidene)hydrazine (2c). A/B 0:100; 95% yield, m.p.: 174-176
standard. Mass spectra were recorded using a V&70-SC (EtOH). vmax (KBr): 1570, 1575, 1595, 1638 EMAmax
spectrometer operating at nominal acceleratingageltof 70  (95% EtOH): 415, 384, 256°C NMR (CDC}): § (ppm) 20.1,
eV. Thin layer chromatography (TLC) was run oncsli 97.8, 123.5, 125.8, 126.0, 126.1, 128.0, 128.1,5,2830.3,
percolated aluminium plates (Merck Kieselgel F284¢lting  130.5, 131.0, 134.4, 137.1, 137.2, 147.7, 148.70.75
points were determined on a Kofler hot-stage appard he 159.4'H NMR (CDCL): & (ppm) 2.25 (s, 3H, CH), 5.45 (s,
ultrasonic device used was a UP 400°S instrumem fbr.  1H, CH), 7.22-8.09 (m, 10H, aromatic-H), 8.49 (4,1
Hielscher GmbH. An S3 immersion horn emitting 24zkH HC=N), 14.29 (bs, 1H, NH). MS (El)Vz (%) = 332 (M),
ultrasound at intensity levels tunable toomaximumis power 183, 168, 143 (100), 128, 115, 102, 77, 51. Anallcd. for
density of 460 W cm was used. Ultraviolet spectra were CioH1gN4O2: C, 68.7; H, 4.8; N; 16.9. Found: C, 68.7; H, 4.8;
obtained by a Shimadzu (160 UV spectrometer. InfrareN, 16.7.
spectra were taken with a Shimadzu PU 9716 2-(1-(4-Bromophenyl)ethylidene)-1-(1-(quinolin-2-yl)
spectrophotometer,'Model 435. propan-2-ylidene)hydrazine (3c). A/B 0:100; 85% yield,

m.p.: 150-151 °C (EtOHYmax (KBr): 1510, 1550, 1575, 1635
General Procedure for the Preparation of Azines,  cm™ hnax(95% EtOH): 400, 375, 248%C NMR (CDCk): &
Method 1 (ppm) 14.9, 20.2, 97.2, 122.9, 123.2, 125.0, 12877.4,

Glacial acetic acid (3 drops) was added to 2-Kkeypa 128.1, 128.5, 129.0, 129.1, 130.2, 132.3, 132.6,01.3142.8,
quinoline derivatives (10 mmol)After grinding for 5 min, 147.9, 151.8, 159.9H NMR (CDCk): & (ppm) 2.33 (s, 3H,
aromatic hydrazone (10 mmol) was added and grindin§Hs), 2.52 (s, 3H, Ch), 5.46 (s, 1H, CH), 7.24-8.08 (m, 10H,
continued for 30-60 min. After completion of theaction aromatic-H), 13.74 (bs, 1H, NH). MS (Eliwz (%) = 381
(monitored by TLC), the mixture was recrystallifesm 95%  (M*+2), 379 (M), 183 (100), 169, 143, 119, 69. Anal. Calcd.

ethanol to afford the pure azine compound. for C,oH1gBrNs: C, 63.2; H, 4.8; N; 11.0. Found: C, 63.1; H,
4.8; N, 11.2.

General Procedure for the Preparation of Azines, 2-(1-(4-Nitr ophenyl)ethylidene)-1-(1-(quinolin-2-yl)

Method 2 propan-2-ylidene)hydrazine (4c). A/B 0:100; 85% yield,

Glacial acetic acid (3 drops) was added to ghkition of m.p.: 178-179 °C (EtOH)max (KBr): 1565, 1570, 1590, 1638
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cm™. Amax (95% EtOH): 420, 380, 252°C NMR (CDCE): &
(ppm) 14.8, 20.0, 98.8, 123.3, 124.6, 125.4, 12836.7,
127.5, 128.3, 128.6, 136.3, 140.9, 146.0, 147.8,8,4151.1,
159.6'"H NMR (CDCL): & (ppm) 2.37 (s, 3H, CH, 2.52 (s,

3H, CH), 5.57 (s, 1H, CH), 7.29-8.24 (m, 10H, aromatic-H)

13.90 (bs, 1H, NH). MS (Elyz (%) = 346 (M), 183 (100),
143 (100), 117, 76. Anal. Calcd. fopdH1sN4O,: C, 69.4; H,
5.2; N; 16.2. Found: C, 69.3; H, 5.2; N, 11.1.

N-(1-Biphenyl-4-yl-ethylidene)-N'-(1-methyl-2-quinolin-
2-yl-ethyylidene)-hydrazine (5c). A/B 15:85; 87% vyield,
m.p.: 173-174 °C (EtOHmay (KBr): 1560, 1590, 1637 cih
Amax (95% EtOH): 440, 400, 25%C NMR (CDCL): & (ppm)
15.1, 15.7, 20.3, 20.8, 35.9, 96.9, 123.3, 1242%.7, 127.1,
127.4, 127.9, 127.9, 127.9, 127.9, 128.0, 128.8,5,2129.7,
129.8, 130.2, 135.9, 139.0, 141.5, 141.6, 148.2,9,5160.0.
'H NMR (CDCL): & (ppm) 2.40 (s, 0.45H, GHform A), 2.41
(s, 0.45H, CH, form A), 2.47 (s, 2.55H, CHiform B), 2.60 (s,
2.55H, CH, form B), 4.15 (s, 0.3H, CHform A), 5.34 (s,
0.85H, CH, form B), 7.08-7.92 (m, 15H, aromaticfirm A
and B), 13.86 (bs, 0.85H, NH). MS (ERvz (%) = 377 (M),
235, 183, 152, 143 (100), 115, 77, 51. Anal. Calfu.
CoeH23N3: C, 82.7; H, 6.1; N; 11.2. Found: C, 82.8; H, 6\;
11.2.

2-(1-(Pyridin-2-yl)ethylidene)-1-(1-(quinolin-2-yl)
propan-2-ylidene)hydrazine (6c).-A/B" 0:100; 92% vyield,
m.p.: 159-160 °C (EtOHbnyax (KBr): 1540, 1555, 1593, 1630
cm. Amax (95% EtOH): 413, 391, 249°C NMR (CDCE): &
(ppm) 13.2, 20.1, 97.9, 121.0, 123.2, 123.2, 12325.8,
127.6, 128.4, 130.4, 136.1,136.9, 145.2, 148.0,114151.2,
157.3, 159.8'H NMR (CDCE)::8 (ppm) 2.43 (s, 3H, Ch),
2.72 (s, 3H, CH), 5.38 (s,1H, CH), 7.08-8.59 (m, 10H,
aromatic-H), 13.89 (bs, 1H, NH). MS (Elwz (%) = 302
(M), 243, 183 (100), 156, 143, 115, 75. Anal. Calfm.
CigHigN4: C, 75.5; H, 6.0; N; 18.5. Found: C, 75.4; H, 5\9;
18.6.

2-(1-(4-Nitrophenyl)ethylidene)-1-(1-(quinolin-2-yl)
butan-2-ylidene)hydrazine (7c). A/B 0:100; 87% yield, m.p.:
155-156 °C (EtOH)vmax (KBr): 1565, 1570, 1590, 1636 ¢m
Amax (95% EtOH): 423, 405, 256°C NMR (CDCE): & (ppm)
13.9, 14.6, 26.5, 97.3, 123.5, 124.6, 125.4, 128725.7,
127.5, 128.6, 130.4, 136.3, 140.8, 146.1, 147.7,8,4156.1,
159.8'H NMR (CDCk): & (ppm) 1.36 (t,J = 7.4 Hz, 3H,
CH3), 2.59 (s, 3H, Ch, 2.82 (qJ = 7.4 Hz, 2H, CH), 5.43

(s, 1H, CH), 7.13-8.22 (m, 10H, aromatic-H), 13(85, 1H,
NH). MS (El), 'z (%) = 361 (M), 143 (100), 117, 76. Anal.
Calcd. for GiH,N4O,: C, 70.0; H, 5.6; N; 15.6. Found: C,
69.9; H, 5.6; N, 15.5.

2-(1-(Pyridin-2-yl)ethylidene)-1-(1-(quinolin-2-yl)
butan-2-ylidene)hydrazine (8c). A:B 0:100; 90% yield, m.p.:
161-162 °C (EtOH)vmax (KBr): 1545, 1550, 1592, 1632 €m
Amax (95% EtOH): 415,389, 253%C NMR (CDCL): § (ppm)
13.2, 14.0, 26.7, 96.5, 121.0, 123.2, 123.4, 12825.8,
127.7, 128.4, 130.4, 136.1, 137.0, 148.0, 149.6,315157.2,
160.0."H NMR (CDCh): & (ppm) 1.37 (tJ = 7.4 Hz, CH),
2.35 (s, 3H, Ch), 2.84 (g,J = 7.4 Hz, 2H, CH), 5.39 (s, 1H,
CH), 7.12-8.60 (m, 10H, aromatic-H), 13.85 (bs, N). MS
(ED, m/z (%) =317 (M), 197, 143, 77 (100), 50. Anal. Calcd.
for CoHyoN4: C, 75.9; H, 6.4; N; 17.7. Found: C, 75.9; H, 6.4;
N, 17.7.

N-(1-Biphenyl-4-yl-ethylidene)-N'-(1-quinolin-2-
ylmethyl-propylidene)-hydrazine (9c). A:B 18:82; 85%
yield, m.p.: 155-156 °C (EtOHpmax (KBr): 1540, 1555, 1594,
1632 cnt. Anax (95% EtOH): 440, 416, 260°C NMR
(CDCl): & (ppm) 11.6, 14.1, 15.1, 15.9, 25.3, 25.9, 36.4395
120.6, 121.1, 123.4, 123.5, 124.3, 124.9, 125.6,312125.8,
126.2, 127.0, 127.5, 127.9, 127.9, 127.9, 127.8,0.2128.2,
128.5, 129.7, 129.7, 129.7, 130.0, 130.2, 131.8,9.3136.3,
138.4, 139.0, 141.6, 148.0, 149.1, 156.2, 157.8,115158.5,
159.2, 160.2'"H NMR (CDCL): & (ppm) 1.24 (tJ = 7.4 Hz,
0.54H, CH, form A), 1.40 (t,J = 7.4 Hz, 2.46H, Ck form
B), 2.25 (q, J = 7.4 Hz, 0.36H, GHorm A), 2.39 (s, 0.54H,
CHg, form A), 2.63 (s, 2.46H, CHform B), 2.86 (q, J = 7.4
Hz, 1.64H, CH, form B), 4.22 (s, 0.36H, Ckiform A), 5.35
(s, 0.82H, CH, form B)), 7.11-7.93 (m, 15H, arorodti, form
A and B), 13.81 (bs, 0.82H, NH, form B). MS (Et)z (%) =
391 (MY, 373, 197 (100), 152(100), 143, 115, 44. Anal.
Calcd. for G;H»sN3: C, 82.8; H, 6.4; N; 10.7. Found: C, 82.7;
H, 6.3; N, 10.7.

2-(4-Nitrobenzylidene)-1-(1-(quinolin-2-yl)butan-2-
ylidene)hydrazine (10c). A:B 0:100; 90% vyield, m.p.: 153-
154 °C (EtOH)max (KBr): 1545, 1555, 1590, 1635 Smhnax
(95% EtOH): 420, 410, 2533C NMR (CDCE): 6 (ppm) 13.9,
26.6, 96.7, 123.3, 124.8, 125.5, 126.1, 127.2, 7,2728.4,
129.7, 130.4, 136.4, 137.1, 142.9, 147.9, 155.8.315H
NMR (CDClk): & (ppm) 1.25 (tJ = 7.4 Hz, 3H, CH), 2.70 (q,
J=7.4Hz, 2H, Ch), 5.28 (s, 1H, CH), 7.01-8.12 (m, 10H,
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aromatic-H), 8.14 (s, 1H, HC=N), 14.40 (bs, 1H, NS
(ED), m/z (%) = 346 (M), 197, 143 (100), 115, 76. Anal.
Calcd. for GgH1gN4O,: C, 69.3; H, 5.2; N; 16.1. Found: C,
69.4; H,5.3; N, 16.2.

2-(2-Nitr obenzylidene)-1-(1-(quinolin-2-yl)butan-2-
ylidene)hydrazine (11c). A:B 0:100; 85% yield, m.p.: 153-
155 °C (EtOH)vpmax (KBr): 1535, 1540, 1588, 1636 ¢hikpax
(95% EtOH): 423, 405, 256°C NMR (CDCE): 6 (ppm) 13.9,
26.6, 96.4, 123.2, 125.4, 125.5, 125.8, 125.9,9,2728.3,
128.4, 129.0, 130.5, 131.5, 133.8, 134.9, 136.8,0.4155.6,
159.3."H NMR (CDCk): & (ppm) 1.25 (tJ = 7.4 Hz, 3H,
CHy), 2.68 (q,J = 7.4 Hz, 2H, CH), 5.25 (s, 1H, CH), 6.99-
8.12 (m, 10H, aromatic-H), 8.44 (s, 1H, HC=N), 14 (s,
1H, NH). MS (El),m/z (%) = 346 (M), 197, 182, 168, 143
(100), 115, 51. Anal. Calcd. for,g,gN4O,: C, 69.3; H, 5.2;
N; 16.1. Found: C, 69.2; H, 5.1; N, 16.0.

2-(2-Nitrobenzylidene)-1-(1-(quinolin-2-yl)pentan-2-
ylidene)hydrazine (12c). A:B 0:100; 80% yield, m.p.: 138-
139 °C (EtOH)vpmax (KBr): 1510, 1555, 1595, 1637 Shikmax
(95% EtOH): 415, 390, 25%C NMR (CDCL): 8 (ppm) 15.0,
22.6, 35.5, 97.5, 123.1, 125.5, 125.8, 125.9, 121ZB.2,
128.4, 129.0, 130.5, 131.6, 133.8, 134.9, 136.3,8,4148.1,
154.1, 159.2'H NMR (CDCL): & (ppm) 0.98 (tJ:= 6.8 Hz,
3H, CH), 1.70 (sec) = 6.9 Hz, 2H, CH), 2.61 (t,J = 7.2 Hz,

pentan-2-ylidene)hydrazine (14c). A:B 0:100; 85% yield,
m.p.: 149-150 °C (EtOHmax (KBr): 1550, 1560, 1585, 1635
cm™. Amax (95% EtOH): 425, 413, 2563C NMR (CDCE): &
(ppm) 14.7, 15.1, 22.6, 35.4, 98.4, 123.4, 124263, 125.9,
126.6, 127.4, 128.6, 130.4, 136.2, 140.7, 146.@,7.4147.8,
154.5, 159.7'"H NMR (CDCkL): & (ppm) 1.00 (tJ = 7.3 Hz,
3H, CHy), 1.72 (sec) = 7.5 Hz, 2H, CH), 2.49 (s, 3H, Ch),
2.67 (t,J =7.1 Hz;2H, CH), 5.33 (s, 1H, CH), 7.03-8.13 (m,
10H, aromatic-H), 13.85 (bs, 1H, NH). MS (Eivz (%) =
374 (M), 211, 143 (100), 128, 115, 76, 44. Anal. Calad. f
CooH2oN4O5: C, 70.6; H; 5.9; N; 14.9. Found: C, 70.5; H, 5.8;
N, 14.9.

2-(1-(Pyridin-2-yl)ethylidene)-1-(1-(quinolin-2-yl)
pentan-2-ylidene)hydrazine (15c¢). A:B 0:100; 80% yield,
m.p.: 148-149 °C (EtOH)max (KBr): 1550, 1565, 1590, 1630
em’. Amax (95% EtOH): 418, 402, 2533C NMR (CDCE): &
(ppm).13.2, 15.1, 22.7, 35.6, 97.5, 120.9, 12323.3, 125.2,
125.8, 127.6, 128.4, 130.4, 136.0, 136.8, 144.8,014149.2,
145.7, 157.4, 159.9H NMR (CDCk): & (ppm) 0.99 (t) = 7.3
Hz, 3H, CH), 1.75 (m, 2H, CH), 2.64 (s, 3H, Ck), 2.68 (t,
J = 7.3 Hz, 2H, CH), 5.29 (s, 1H, CH), 7.01-8.50 (m, 10H,
aromatic-H), 13.76 (bs, 1H, NH). MS (Eljwz (%) = 330
(M™), 211, 188, 168, 143, 115, 77 (100), 51. Anal.c8afor
C,1HaoNy: C, 76.3; H, 6.7; N; 17.0. Found: C, 76.3; H, 6\7;

2H, CH,), 5.25 (s, 1H, CH), 6.98<8.10 (m, 10H, aromatic-H) 16.9.

8.45 (s, 1H, HC=N), 14.48 (bs, 1H, NH). MS (Et)z (%) =
360 (M), 211, 169, 168, 143 (100), 115,77, 51. Anal.cBal

General Procedure for Preparation Diene from

for CoiHaoN4O5: C, 69.9.7; H,.5.6;N; 15.5. Found: C, 70.0; H, AZines

5.5; N, 15.6.
2-(4-Nitr obenzylidene)-1-(1-(quinolin-2-yl)pentan-2-

ylidene)hydrazine (13c¢). A:B 0:100; 83% yield, m.p.: 177-
178 °C (EtOH)vpmax (KBF): 1575, 1580, 1590, 1635 Shikmax
(95% EtOH): 421, 395, 25%8°C NMR (CDCL): 6 (ppm) 15.0,
22.6, 35.4, 97.8, 123.3, 124.8, 125.0, 125.5, 1262Y.2,
127.7,128.4, 129.7, 130.4, 136.4, 137.0, 142.9,9,4.54.18,
159.3."H NMR (CDCk): & (ppm) 0.99 (tJ = 7.3 Hz, 3H,
CHs), 1.71 (sec) = 7.4 Hz, 2H, CH), 2.62 (t,J = 7.3 Hz, 2H,
CH,), 5.25 (s, 1H, CH), 6.99-8.12 (m, 10H, aromatic¢-8i}L3
(s, 1H, HC=N), 14.40 (bs, 1H, NH). MS (Ehyz (%) = 360
(M%), 211, 143 (100), 115, 103, 76, 41. Anal. Calcok f

2-Chloroacrylonitrile (10 mmol) was added to tlodusion
of azine (5 mmol) in benzene (10 ml) and refluxed 24 h.
After completion of the reaction (monitored by TL.Ghe
mixture was cooled to room temperature. The pretipiwas
filtered, and recrystallised from 95% ethanol tioaf the pure
diene compound.

4-(4-Bromophenyl)-2-(1-(quinolin-2-yl)propan-2-
ylidene)pent-3-enenitrile (1g). 80% vyield,m.p.: 159-160 °C
(EtOH). vmay (KBF): 1500, 1510, 1560, 1640, 2150 Erimax
(95% EtOH): 500, 390, 270, 255C NMR (CDCL): & (ppm)
15.2, 17.3, 36.4, 105.3, 118.9, 119.2, 120.0, 12124.0,
124.3, 126.4, 126,4, 127.3, 137.0, 138.6, 139.0,113140.2,

CyHaN,Ox: C, 69.9; H, 5.6; N; 15.5. Found: C, 68.9; H, 5.5;143.5, 148.8, 153.7H NMR (CDCk): 5 (ppm) 2.25 (m, 3H,

N, 15.4.
2-(1-(4-Nitrophenyl)ethylidene)-1-(1-(quinolin-2-yl)

226

CHs), 2.28 (s, 3H, CH), 3.42 (s, 2H, Ch), 5.00 (s, 1H, CH),
6.71-8.68 (m, 10H, aromatic-H). MS (Eilz (%) = 403 (M),



405, 388, 356, 207, 192 (100), 166, 128, 89, 63, Aal.
Calcd. for GsH1gBrN,: C, 68.5; H, 4.7; N; 6.9. Found: C,
68.4; H, 4.7; N, 6.8.
4-(4-Nitrophenyl)-2-(1-(quinolin-2-yl)pr opan-2-ylidene)
pent-3-enenitrile (2g). 75% yield,m.p.: 168-169 °C (EtOH).
Vmax (KBr): 1500, 1510, 1555, 1645, 2150 €., (95%
EtOH): 518, 345, 284, 257°C NMR (CDCE): & (ppm) 16.8,
17.2, 38.6, 104.1, 116.8, 120.0, 121.9, 122.2, 6,2425.3,
126.6, 127,4, 128.9, 139.3, 139.5, 139.9, 140.4,414143.9,
149.5, 150.4'H NMR (CDCk): & (ppm) 2.26 (m, 3H, CH),
2.33 (s, 3H, CH), 3.57 (s, 2H, Ch), 4.96 (m, 1H, CH), 6.59-
8.12 (m, 10H, aromatic-H). MS (Ez (%) = 369 (M), 321,
192, 162, 145, 117, 69 (100), 51. Anal. Calcd Gaf;9N3O,:

Synthesis of New Azines in Various Reaction Coodii

C,74.8;H,5.2; N; 11.4. Found: C, 74.7; H, 5.1]14.3.
4-(Pyridin-2-yl)-2-(1-(quinolin-2-yl)pr opan-2-ylidene)

pent-3-enenitrile (3g). 75% yield,m.p.: 159-160 °C (EtOH).
Vmax (KBr): 1505, 1510, 1560, 1640, 2140 €., (95%

EtOH): 510, 350, 289, 254°C NMR (CDCk): & (ppm) 17.1,
18.1, 39.6, 105.1, 117.2, 121.0, 122.1, 12324.2, 125.4,

126.3, 129.4, 128,8, 129.6, 137.3, 138.4, 139.8,513143.4,
144.6, 149.9, 151H NMR (CDCL): & (ppm) 2.26 (m, 3H,
CH,), 2.43 (s, 3H, CH), 3.46 (s, 2H, CH), 5.21 (m, 1H, CH),
6.72-8.55 (m, 10H, aromatic-H). MS (Eilz (%) = 325 (M),

283, 192, 169, 147, 119, 69 (100), 51. Anal. Calft.
CoHiNs: C, 81.2: H, 5.9: N: 12.9. Found: C, 81.3; H, 6\D:
12.8.

RESULTSAND DISCUSSION

Azines. were synthesized from the reaction of some
aromatichydrazone with 2-ketoalkyl quinoline datives
under solvent free reaction conditions by grindiMgreover,
these new azines were synthesized under ultragoadtation
in shorter reaction time (Scheme 1 and Table 1).

Due to havingx-acidic hydrogen next to azine group and
heterocycle ring, these azines had tautomeric foand the
ratio of each form was determined on the basiS®fNMR,

'H NMR, UV and IR spectrum. This study showtbet all

_NH
B i 2 orii N
= 1 —_ = _
N R RZ RS N
~_R?
a b form A fomB I
R3
i : AcOH, grinding, rt, 30-60 min 1c-15c, 75-85% yield in condition i
i : AcOH, )))), rt, 10-15 min 80-97% yield in condition i
Scheme 1. Preparation of azines from 3-keto alkyl quinolines
Table 1. Ratio of Tautomeric Forms
Entry R R? R® AB®  Entry R R R® A:B?
1c Me H p-NO,CsH,4 0:100 9c Et Me p-PhGH, 18:82
2c Me H 0-NO,CgH,4 0:100 10c Et H p-NO,CgH,4 0:100
3c Me Me p-BrCeH, 0:100 1ic Et H 0-NO,CgH,4 0:100
4c Me Me  p-NO,CgH,4 0:100 12c n-Pr H 0-NO,CgH, 0:100
5¢c Me Me  p-PhGH, 15:85 13c n-Pr H p-NO,CgH, 0:100
6c Me Me 2-pyridyl 0:100 14c n-Pr Me p-NO,CgH, 0:100
7c Et Me p-NO,CgH,4 0:100 15c n-Pr Me 2-Pyridyl 0:100
8c Et Me 2-pyridyl 0:100

®The ratio of tautomeric forms was determined basetH NMR spectra.
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compounds exist mainly in enaminone form (form B) i

In the course of our research we tried to obtaissecross

CDCl;. *H NMR spectra of compounds 1-15 (Table 2) showedr perhaps Diels-Alder cycloaddition products froeaction

the signals of the vinyl protons at= 5.2-5.5 ppm and the
signals of methylene protons & = 4.1-4.2 ppm. The
enaminone forms exhibited NH resonances in thee@ng
13.7-14.4 ppm due to the strong intramolecular bgen
bonding between the NH proton and nitrogen. Ti&2NMR
spectra of these compounds (Table 2) revealed Isigmahe
ranged = 95-98 ppm for vinyl carbon anti= 147-160 ppm
for C=N carbon. The signals of methylene carboreapgd at
& = 35-37 ppm. In the IR spectra of the above comgsuthe
C=N band appeared in the range 1630-1637 ¢fable 3)
that was consistent with a previous report [13]eTHV
spectrum of the compounds showed strong peaks(att 30
nm which was also consistent with the conjugatestesy
(Table 3).

of some ofthese new azines with 2-chloroacryldeitas a
dienophile. The reaction &t with 2-chloroacrylonitrile took
place under the same conditions as mentioned ititdnature
[12], but no product was formed and the startingemal was
obtained. Then this reaction was created undererdifit
conditions such as changing the solvent and readiioe
(Table 4).

Our study indicated that this reaction was notsfs in
solvents such as ethanol, chloroform, ethyl acetatd a
mixture of these solvents and also with differeaiation
times. However, in benzene solvent (a completely-palar
solvent) after 6 h, a new product was formed innzals
amount. After 24 h, the new product with a yielded 85%
was obtained. But what could this product Ise® a criss-

Table 2. Some'H NMR (CDCl, 500 MHz) and*C NMR (CDCk, 125 MHz) Chemical Shift afc-15¢

RS R?
T
B
Ng R?
a ~ R2
form A formB T
R3
NG & H (ppm) 8 C (ppm) Ratio
a b c a b C=N AB

1c - 5.4 14.3 - 98.8 150,159 0:100
2c - 5.4 14.3 - 97.8 150,159 0:100
3c - 5.4 13.7 - 97.2 151,159 0:100
4c - 55 13.9 - 98.8 151,159 0:100
5¢c 4.1 5.3 13.8 35 96.9 151,158 15:85
6¢ - 5.3 13.8 - 97.9 157,159 0:100
7c - 5.4 13.9 - 97.3 156,159 0:100
8c - 5.3 13.8 - 96.5 156,160 0:100
9c 4.2 5.3 13.8 36 95.3 157,160 18:82
10c - 5.2 14.4 - 96.7 155,159 0:100
11c - 5.2 14.4 - 96.4 155,159 0:100
12c - 5.2 14.4 - 97.5 154,159 0:100
13c - 5.2 14.4 - 97.8 154,159 0:100
14c - 5.3 13.8 - 98.4 154,159 0:100
15¢ - 5.2 13.8 - 97.5 157,159 0:100
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Table4. IR (KBr, cm?) and UV (CHC}, nm) Maximum Absorption Band dt-15¢

No. IR (cm™) UV (nm)
C=N C=C, Ar Amaxt Amaxe Amax3

1c 1635 1515, 1560, 1590 410 385 250
2c 1635 1510, 1550, 1575 415 384 250
3c 1630 1570, 1575, 1595 400 375 248
4c 1635 1565, 1570, 1590 420 380 252
5c 1637 1560, 1550, 1590 440 400 252
6c 1630 1540, 1555, 1593 413 391 249
7c 1636 1565, 1570, 1590 423 405 255
8c 1632 1545, 1550, 1592 415 389 253
9c 1632 1555, 1540, 1594 440 416 260
10c 1635 1545, 1545, 1590 420 410 251
1lic 1636 1535, 1540, 1588 423 405 250
12c 1637 1510, 1555, 1595 415 390 253
13c 1635 1575, 1580,1590 421 395 255
1l4c 1635 1550, 1560, 1585 425 413 256
15¢c 1630 1550, 1565, 1590 418 402 255

Table 4. The Effect of Solvent on Cycloaddition ReactidrAaine 3c

No. Solvent Time (h) Conversion (%)
1 EtOH 6 -

2 MeOH 6 -

3 CHCk 6 -

4 CH,CO.Et 6 -

5 EtOH/CHC} 6 -

6 Benzene 6 20

6 Benzene 24 80

cross cycloaddition product? Or, is it a Diels-Alde cycloaddition product showed that this product pidip has
cycloaddition product? been formed as an intermediate. Perhaps, in tke dtage,
Purification of 1g (Scheme 2) was attained by Diels-Alder reaction has occurred and azo cyclimpounde
recrystallization of the crude product mixture frathanol. has been made. This azo cyclic, due to its lowilgtgbis
The observation of molecular ion peakz = 403 and 405 in decomposed in reaction conditions and makes a riened
the mass spectrum dfg compound, almost rejected the system by eliminating HCI and ;Nmolecules. It should be
formation of criss-cross cycloaddition proddias well as the mentioned that in the process of reaction, the sionisof HCI
Diels-Alder cycloaddition product. A more precisealysis of and N gases was observed. Moreover, the nonexistence of
mass spectrum and expected fragmentatioDiefs-Alder  chlorine in this product has been affirmed througfalitative
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data, all the compounds exclusively have the enangrform
(B form) in solution. The intramolecular hydrogeoniling is
the only factor that can stabilize the enaminonenfoNew

NC R
N
\ N
N RLCI CN
f
RE__R2 /
H R?
N CN B
(LY A —— (TR
~
N Rl H < N HH
d e NC CI
.N2
-HCI
Entry R R? R3 yield% R R?
19 CHs  CH; p-BrCeH, 80 NG \
2g CHs CHz  p-NO,CgH, 75 | A | H
39 CH;  CHz  2-pyridyl 55 N7 Rl

(1]

Scheme 2. Cycloaddition of some azines with 2-chloro-
acryllonitrile

(2]

(3]
elemental analysis. The mass molecule of the iegyiroduct
corresponds to the mass molecule shown in the magg)
spectrum. The suggested structlige3g compounds has been
verified by spectroscopy methods such'ldsand*C NMR,
Mass, UV, IR and elemental analysis.

'H NMR spectra of compoundsy-3g show. the signals of [6]
the methylene protons é&t= 3.4-3.5 ppm, the signals of vinyl [7]
protons ad = 4.9-5.2 ppm and the signals of methyl protons at
8 = 2.2-2.4 ppm. It is worth mentioning that vinyhgdrogen, [8]
due to having allylic coupling with hydrogens oftimg group
appears as a multipl&®C NMR spectra of compounds)-3g
show the signals of-methylene carbondat 36.4-39.6 ppm
and the signals of methyl carbon &t= 15.2-18.1 ppm. IR [10]
spectrum of these compounds shows the nitrile groufii]
absorption bond in 2150 ¢mand C=C diene absorption
system in 1640 cth According to UV spectrum data, these [12]
compounds clearly show the effect resulting frone th
conjugation of diene structure with aromatic cycle.

(5]

(9]

(13]

CONCLUSIONS
[14]
We have explored a simple, practical and efficraethod
for the preparation of some new azines. Basedhen spectral
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diene systemsl{-3g) may be accessed very readily by the
reaction of azines with 2-chloroacrylonitrile, f@iing the
strategy outlined in Scheme 2.
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