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Abstract

An environmentally benign and efficient synthesis of some «, f-unsaturated ketimines from new
substituted 2-hydroxychalcone and different aromatic amines in water under microwave
irradiation. This method provides several advantages such as environmental friendliness, simple
wor k-up procedure, short reaction times, non-hazardous and excellent yield of products.

Keywords:, 2-hydroxychalcone, substituted aromatic amingg;unsaturated ketimines, water,
microwave irradiation.

INTRODUCTION

Chalcones and their derivatives hold a specialeplanong pharmaceutically significant natural
products and synthetic compounds [1,2]. The renidekability of chalcone nuclei to serve both
as biomimetics and reactive pharmacophores haslyampntributed to their unique value as
traditional key elements of numerous drugs [3-B].B-Unsaturated ketimines, which are
obtained from condensation of chalcones and aming®sses various pharmacological
properties [6-8]In both lead identification and lead optimizatiorogesses, there is an acute
need for new small organic molecules. Conventioneithods of organic synthesis are orders of
magnitude too slow to satisfy the demand for gearmmraof such compounds. The fields of
combinatorial and automated medicinal chemistry eh@amerged to meet the increasing
requirement of new compounds for drug discoveryenstspeed is of the essence. The synthetic
chemical community has been under increased peegsuproduce, in an environmentally
benign fashion, the myriad of substances requireddeiety in short periods of time, and the
best option to accelerate these synthetic procesgesuse microwave (MW) technology. The
efficiency of MW flash-heating has resulted in dedim reductions in reaction times (reduced
from days and hours to minutes and seconds). Trhe 8aved by using the MW heating
approach is potentially important in traditionagjanic synthesis [9-13].
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Also, in the context of green chemistry, there saeeral issues which influence the choice of
solvent. It should be relatively nontoxic and refely non-hazardous (e.g., not flammable or
corrosive).The solvent should also be containedf fh, it should not be released to the
environment. All these traits are ideally fulfiletdy water [14], which is nontoxic,
nonflammable, abundantly available, and inexpensMereover, owing to its highly polar
character, one can expect novel reactivities alettaties for organic compounds in water.

To best of our knowledge very less work has beenechout on synthesis af, p-unsaturated
ketimines. a, pB-Unsaturated ketimines were synthesized by condensaf chalcones and
aromatic amines in different solvents like ethacmhtaining few drops of Conc,BO, [15-17],
CH.CI, in presence of TiGl catalyst [18-20], NaOH [21] or by condensation avfions of
enamine phosphine oxides with aldehydes or keton&blF [22]. However, this method suffers
from one or more disadvantages such as harsh agractndition, unsatisfactory yield,
cumbersome product isolation procedure and enviemtah concern. Therefore, development of
improved methods for the synthesis of B-unsaturated ketimines has acquired relevance to
current research.

RESULTS AND DISCUSSION

As a continuous part of our research work devobedetvelopment of different methodologies in
organic chemistry [23-29], herein, first time weuwla like to report a simple, efficient and green
methodology for synthesis of B-unsaturated ketimines by condensation of 2-hydrbaicone
and substituted aromatic amines in water underawave irradiation in high yields (85-94%).
2-hydroxychalcondg3) was obtained by Claisen-Schmidt condensation oydtdxy-3-iodo-5-
chloroacetophenone with 2-hydroxy-5-chlorobenzajdeh

In a typical experiment, the reaction of 2-hydraxgicone(3) and substitued aromatic amines
(4) in water under microwave irradiation to afford #wresponding., B-unsaturated ketimines

(5a-j). The reaction proceeded rapidly and was complaetthdn 5-8 min. In general, reactions
in water are clean, rapid and affords desired prbofuexcellent yields.

MATERIALS AND METHODS

Melting points were determined in an open capillatye and are uncorrected. IR spectra were
recorded in KBr on a Perkin-Elmer spectrometer.NMR spectra were recorded on a Gemini
300-MHz instrument in CDGlas solvent and TMS as an internal standard. Thes s@esctra
were recorded oiC-MS Mass spectrometeElemental analysis was carried out on a Carlo
Erba 1108 analyzer. The purity of products was kbedy thin-layer chromatography (TLC) on
silica-gel.Microwave irradiation was carried out in a microwawen (LG Smart Chef MS-255
R operating at 2450 MHz with power output of 900W).

Synthesis  of 1-(2’-hydroxy-3’-iodo-5’-chlorophenyl)-3-(2-hydroxy-5-chlorophenyl)-2-
propen-1-one (3):

Equimolar quantities of 2-hydroxy-3-iodo-5-chloretmphenone (0.01mol) and 2-hydroxy-5-
chlorobenzaldehyde (0.01mol) were dissolved inreth&l5ml), under stirring; aq.KOH (10%,
12ml) was added dropwise. The reaction mixture stiaed at room temperature and kept for 12
hr at 58C. The obtained product was diluted with water acitified with 10% HCI. The
separated solid was filtered and recrystallizedhfexetic acid.
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(3):1-(2’-hydroxy-3'-iodo-5’-chlorophenyl)-3-(2-hydroxy-5-chlorophenyl)-2-propen-1-one:
IR (KBr): 3347 (-OH), 1678(-C=0), 1610, 1591 ¢mHNMR (CDCl 3) &: 6.57 (d, 1H, H),
07.25 (d, 1H, H), 7.55-7.90 (m, 5H, Ar-H), 8.15 (s, 1H, OH), 1332 1H, OH)MS: m/z = 435
[M™]; Anal. Calcd. For @HgOsICl,: C, 41.37; H, 2.06; X, 45.51. Found: C, 41.48;2H,3; X,
45.60.

Typical Procedure for synthesis ofu, g-unsaturated ketimines

A mixture of 1-(2’-hydroxy-3’-iodo-5’-chloropheny3-(2-hydroxy-5-chlorophenyl)-2-propen-

1-one (0.001mol) and substituted aromatic aminé0@mnol) in water (10 ml) were taken in

Erlen Meyer flask capped with a funnel. This wadbjscted to microwave irradiated for

sufficient interval of time using resting interva&2 min. after every 10 sec. of irradiation. The
total period of microwave irradiation (160W) wa$ 3nin. (Table-1). The progress of reaction
was monitored by TLC. After completion of reactidhge reaction content cooled to room
temperature. Then the separated solid was filtengdrecrystallized from ethyl alcohol.

HO
OH
+ OHC
cl |C|:—CH3
1 o) 2
EtOH, aq.KOH
I
OH
HO
Ar-NH
cl ﬁ—CH:CH + 2
o
3 4
cl
MW | Water
I
OH
HO
cl ﬁ—CH:CH
N-Ar
Cl
5a-j

Schmel: Syntlsesf a, p-unsaturated ketimines
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Table-1: Synthesis ofu, B-unsaturated ketimines in water under Microwave Irradiation

Entry Ar Time (min.) | Yield (%) | Melting Point (°C)
5a GHs 5 87 72
5b 4-NQ-CgH4 4 90 75
5c 3-NQ-CgH4 5 85 95
5d 4-Cl-GHa 4 89 86
5e 4-OCH-CgH4 4 94 71
5f 3-Cl-GgH4 5 90 66
50 4-CH-CgHay 3 91 62
5h 4-Br-GHg, 5 94 120
5i 2-CH;-CgH4 4 88 79
5] 3-OCH;-CgHg4 5 85 74

Spectroscopic data of synthesized compounds:
(5a):2[1-(phenylimino)-3-(5-chloro-2-hydroxyphenylallyl]-4-chloro-6-iodophenol: IR
(KBr): 3285 (-OH), 1630 (-C=N), 1608, 1585 ¢ntHNMR (CDCl ) &: 6.66 (d, 1H, H), §7.10
(d, 1H, H;), 7.30-8.19 (m, 10H, Ar-H), 8.33 (s, 1H, OH), 12.&, 1H, OH);MS: m/z = 510
[M™]; Anal. Calcd. For GH140.ICIoN: C, 49.41; H, 2.74; X, 38.82; N, 2.74. Found#48,53; H,
2.79; X, 38.89; N, 2.81.

(5b):2[1-(4-Nitro-phenylimino)-3-(5-chloro-2-hydroxyphenyl)allyl]-4-chloro-6-iodophenol:

IR (KBr): 3290 (-OH), 1641 (-C=N), 1608, 1587 ¢mHNMR (CDCl5) &: 6.62 (d, 1H, H),
07.12 (d, 1H, H), 7.27-7.99 (m, 9H, Ar-H), 8.34 (s, 1H, OH), 12.&l 1H, OH);MS: m/z =
548.5 [M]; Anal. Calcd. For GH1g0.ICIN,: C, 50.31; H, 3.28; X, 29.62; N, 5.10. Found: C,
50.40; H, 3.22; X, 29.70; N, 5.18.

(5¢):2[1-(3-Nitro-phenylimino)-3-(5-chloro-2-hydroxyphenyl)allyl]-4-chloro-6-iodophenol:

IR (KBr): 3294 (-OH), 1645 (-C=N), 1608, 1585 ¢mHNMR (CDCl 3) &: 2.22 (s, 3H, Ch),
2.30 (s, 3H, CH), 6.64 (d, 1H, K), 67.10 (d, 1H, H), 7.22-8.04 (m, 9H, Ar-H), 8.30 (s, 1H,
OH), 12.90 (s, 1H, OHMS: m/z = 548.5 [M]; Anal. Calcd. For GH;g05ICIN,: C, 50.31; H,
3.28; X, 29.62; N, 5.10. Found: C, 50.42; H, 3.2029.68; N, 5.17.

(5d):2[1-(4-Chloro-phenylimino)-3-(5-chloro-2-hydraxyphenyl)allyl]-4-chloro-6-

iodophenol: IR (KBr): 3292 (-OH), 1647 (-C=N), 1600, 1581 ¢mtHNMR (CDCl 5) &: 6.71
(d, 1H, H), 67.15 (d, 1H, ), 7.30-8.05 (m, 9H, Ar-H), 8.30 (s, 1H, OH), 12.82 1H, OH);
MS: m/z = 544.5 [M]. Anal. Calcd. For gH1:0,ICIsN: C, 46.28; H, 2.38; X, 42.88; N, 2.57.
Found: C, 46.22; H, 2.43; X, 42.82; N, 2.61.

(5e):2[1-(4-Methoxy-phenylimino)-3-(5-chloro-2-hydoxyphenyl)allyl]-4-chloro-6-
iodophenol: IR (KBr): 3299 (-OH), 1650 (-C=N), 1611, 1588 ¢mHNMR (CDCl ) &: 3.47
(s, 3H, OCH), 6.65 (d, 1H, K), 67.17 (d, 1H, H), 7.32-8.11 (m, 9H, Ar-H), 8.32 (s, 1H, OH),
13.02 (s, 1H, OH)MS: m/z = 540 [M]; Anal. Calcd. For GH160sICIoN: C, 48.88; H, 2.96; X,
36.66; N, 2.59. Found: C, 48.99; H, 3.02; X, 36 M22.65.

(5f):2[1-(3-Chloro-phenylimino)-3-(5-chloro-2-hydroxyphenyl)allyl]-4-chloro-6-iodophenol:
IR (KBr): 3290 (-OH), 1649 (-C=N), 1600, 1583 ¢mHNMR (CDCl>5) &: 6.74 (d, 1H, H),
67.18 (d, 1H, H), 7.35-8.07 (m, 9H, Ar-H), 8.26 (s, 1H, OH), 12.@5 1H, OH);MS: m/z =
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544.5 [M7]. Anal. Calcd. For gH130,ICIsN: C, 46.28; H, 2.38; X, 42.88; N, 2.57. Found: C,
46.20; H, 2.44; X, 42.82; N, 2.63.

(59):2[1-(4-Methyl-phenylimino)-3-(5-chloro-2-hydraxyphenyl)allyl]-4-chloro-6-

iodophenol: IR (KBr): 3288 (-OH), 1652 (-C=N), 1610, 1586 ¢nTHNMR (CDCl ) &: 2.35
(s, 3H, CH), 6.67 (d, 1H, K), 67.17 (d, 1H, H), 7.30-8.10 (m, 9H, Ar-H), 8.37 (s, 1H, OH),
13.10 (s, 1H, OH)MS: m/z = 524 [M]; Anal. Calcd. For GH160.ICIoN: C, 50.38; H, 3.05; X,
37.78; N, 2.67. Found: C, 55.45; H, 3.09; X, 371832.74.

(5h):2[1-(4-Bromo-phenylimino)-3-(5-chloro-2-hydrox/phenyl)allyl]-4-chloro-6-

iodophenol: IR (KBr): 3288 (-OH), 1640 (-C=N), 1609, 1583 ¢mHNMR (CDCl 3) 6: 6.67
(d, 1H, H), 67.10 (d, 1H, ), 7.33-8.14 (m, 9H, Ar-H), 8.33 (s, 1H, OH), 13.62 1H, OH);
MS: m/z = 589 [M]; Anal. Calcd. For gH130,ICI,BIN: C, 42.78; H, 2.20; X, 47.19; N, 2.37.
Found: C, 42.74; H, 2.24; X, 47.13; N, 2.40.

(51):2[1-(2-Methyl-phenylimino)-3-(5-chloro-2-hydroxyphenyl)allyl]-4-chloro-6-iodophenol:
IR (KBr): 3285 (-OH), 1655 (-C=N), 1613, 1586 ¢mHNMR (CDCl 3) &: 2.37 (s, 3H, Ch),
6.69 (d, 1H, H), 67.20 (d, 1H, H), 7.34-8.08 (m, 9H, Ar-H), 8.40 (s, 1H, OH), 13.(% 1H,
OH); MS: m/z = 524 [M]; Anal. Calcd. For GH;¢0,ICIoN: C, 50.38; H, 3.05; X, 37.78; N,
2.67. Found: C, 55.47; H, 3.10; X, 37.85; N, 2.74.

(5)):2[1-(3-Methoxy-phenylimino)-3-(5-chloro-2-hydroxyphenyl)allyl]-4-chloro-6-
iodophenol: IR (KBr): ): 3305 (-OH), 1652 (-C=N), 1611, 1588 ¢mtHNMR (CDCI 3) 8: 3.50
(s, 3H, OCH), 6.67 (d, 1H, ), 67.19 (d, 1H, H), 7.35-8.15 (m, 9H, Ar-H), 8.30 (s, 1H, OH),
13.0 (s, 1H, OH)MS: m/z = 540 [M]; Anal. Calcd. For GH160sICIoN: C, 48.88; H, 2.96; X,
36.66; N, 2.59. Found: C, 49.00; H, 3.01; X, 36.NM02.67.

CONCLUSION

In conclusion, we have first time reported a simghel efficient synthesis far, p-unsaturated
ketimines from 2-hydroxychalcone and substituteaheatic amines in water using microwave
irradiation. The present method contribute to tihheach of green technology due to shorter
reaction time, simple work-up procedure; high yiéd$-94%), environmentally friendly as it
does not use any auxiliary or organic solvent.
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