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ABSTRACT

2-Aminoaryl ketones underwent condensation withadety of a-methylene ketones toafford 2,3,4-trisubstituted
quinolines.Such quinolines were obtainedby using,(38;CO0)-2H,0 as a new catalyst in ethanol as
solventunder reflux condition.The advantages «f théthod are excellent products yields, short tireaestion and
easy work up. Also, the reusability of the catahgst also been evaluated up to fourconsecutive runs
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INTRODUCTION

Quinoline and their derivatives have attracted min¢erest for their biological activities such agtianalarial [1],
anti-bacterial [2], anti-inflammatory [3], anti-&sbhatic [4], anti-hypertensive [5], anti-platelettigity [1, 6],

antagonists [7], analgesic agents [8]. In addittbry have other activities in polymers [9], caséy[10], corrosion
inhibitors [11], preservatives [12], andantifoamexgent in refineries [13].

Due to this importance, the development of effitimethodologies for the synthesis of quinolinesisag demand.
Some methods via Skraup [14],Doebner—Miller [154n®es [16], Conrad-Limpach [17], Povarov [18], Camp
[19], Niementowski [20]and Friedlander [21]synthesewere developed which provide quinoline
derivatives.Friedlander synthesis is one of thetimportant of these approaches.

German chemist Paul Friedlander reacted 2-aminat@eizydes with acetaldehyde to form quinoline
derivativesSome of modifiedmethods have been reported forréa@stion which includes bases such as KOH [22],
bicyclic pyrrolidine derivative [23], Brgnstedacidsch as sulfamic acid [24], ZnGR5], Triflouroacetic Acid [26],
copper(ll) chloride-sulfuric acid [27], hydrochloracid [28] and p-toluene sulphonic acid [29], ieacids such as
Neodymium(lll) Nitrate Hexahydrate[30], ZnBnCh [31], silica chloride[32], B(HSO4)3[33], Ce{£TH,O[34],
Sodium fluoride [35], iodine [36], Bi(OTf3 [37]Y(OTf); [38], SNC} [39] andNaAuCl4-2LD [40], or ionic
liquid-catalyzed [41] conditions.

In continuation of my investigations on catalytiteet of uranyl acetateUA)[42,43], here in, | report an efficient
synthesis of 2,3,4-trisubstitutedquinolon&$Qs) byUA in solvent free condition.

RESULTS AND DISCUSSION

In order to study the efficiency of new methods, ttatalytic effect of UA,2-aminoacetophenonel)(
ethylacetoacetate2) was refluxedin various solvents B, ethanol, acetone, THF, acetonitrile, chloroforny)
using of UA(20 mol%) as typical reaction to givVESQ; (Scheme 1& Table 1). These reaction were shows, th
ethanol is the best of solvent.
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Scheme 1 Typical synthesis of TSQs

Table 1 Effect of solvent on the reaction times angields

Entry | Solvent | Time (min) | Yield (%)
1 H,O 40
2 EtOH 89
3 CHCE 47
4 Acetone 56
5 THF 43
6 CHCN 58

Reaction condition: 2-Amino acetophenone (2.0 mmol)
Ethylacetoacetate (2.4mmol) in thepresence of gsttal
(17 mg) under reflux condition in various solvents.

In order to optimize the reaction conditions, savenethods were examined on the same model reabtjon
conducting the reaction. The reactions were perarin different times and amount OAA. The results from this
study are presented in Table 2, whereby the bygitdds (89%) were obtained when the amountJéf was 2.5
mol% with 3 hours reaction time.

Table2 Synthesis of TSQunder different conditions for optimization of reactions

Temp °C of Catalyst Time (h) Product
React. (mol %) Yield (%)

1 20 4 80

2 10 4 83

3 5 4 89

4 25 4 89

5 1 4 71

6 25 3 89

7 25 2 78

The reaction under the optimized reaction condg&iovas evaluated by carrying out the reactions beiw@
aminoacetophenone or 2-aminobezophenone with atyadf methylene ketones (ethyl acetoacetate, rhethy
acetoacetate, acetyl acetone, cyclohexanone, ®mapone and cyclohexan-1,3-dione,). In all of ¢hses, the
corresponding SQ derivatives were obtained in acceptable yields@mity. However, the reactions demonstrated
thatin the case of 2-aminoacetophenone as subdinatgields ofTSQs were generally lower compared, when the
reactions were carried out with 2-aminobenzophen®he results of all these studies are summarizddble 3.

Table 3 details of quinolines synthesis

Entry Substrate 1 Substrate 2 Product Product Yield (%) mp °C -
Found Lit.
o (0]
o} o}
1 M N7 Dokt 89 oil oil[44]
OEt
NH, N
o (0]
0 o]
2 M N DoMe 88 oil 0il[44]
OMe
NH, N
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° 0
o o
3 M N 90 oil 0il[44]
NH, N/
Q 0
4 ka N 88 62-63 | 60-61[45]
NH; N/
0 0]
5 ka N 87 77-79 | 76-78[45]
NH» N/
o] (@) 0]
6 ka Cl O%\/é 92 67-69 68[46]
NH, 0 N
o Ph O
(@] (@]
7 O O M ~ OEt 91 102-103 | 100-101[47]
" OEt 7
o Ph 0
(0] (0]
8 O O M N Nome 91 86-88 | 87-88[44]
NHy OMe N/
o Ph O
o o
9 O O M A 92 110-112 | 112-113 [47]
NH, N/
o o Ph
10 AN 90 140-142 | 139-141[47]
NH, N/
o 0 Ph
11 N 90 139-143 | 138-141 [46]
NH, N/
0 Ph (@]
12 il@ 93 156-158 | 156-157 [41]

Interestingly, catalyst can be recycled for founsecutive runs without significant loss of activifyable 4).For this
purpose, after completion of the reaction, the tieacmixture was cooled to room temperature. Thecipitated
solid was isolated by filtration; the catalyst wasavered from the filtrate by evaporation of thearti, and reused

for the similar reaction.

Experimental

Catalyst Runs
1] 2| 3| 4] 5
Product yield (%) 89| 88| 85| 82| 75
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All reactions were carried out in an efficient hoddhe starting materials were purchased from Menc#t Fluka
chemical companies. Melting points were determinél a BransteadElectrothermal model 9200 appamatdsare
uncorrected. IR spectra were recorded on a PetkiefERX1 Fourier transform infrared spectrometdre¥H and

¥C NMR spectra were recorded in CR@r DMSO-d¢ on BrukerAvance 300 MHz spectrometers. Elemental
analyses were carried out by a Perkin Elmer 246i@sd CHN/O analyzer.

Syntheis of Ethyl 2,4-dimethylquinoline-3-carboxyléae (TSQ;) as general procedure:In a 50 mL round
bottomed flask, 2-aminoacetophenone (2mmol), etleytzacetate (2.4mmol) andA (5mol%) were mixed in
ethanol (10 mL), the solution was refluxed for 3ifo(Table 1 &2). After completion of the reactidhe reaction
mixture was cooled to room temperature. The regykiolid was collected by filtration as crude pretgwhich was
purified by silica gel column chromatography witftlohexane and ethyl acetate (9:1) to give the puoduct. Oil,
FTIR (KBr): 3073, 2941, 1726, 1643, 1575, 1219, t40"'H NMR (300 MHz, CDC)): 1.73 (t,J = 7 Hz, 3H),
2.76 (s,3H), 2.81 (s, 3H), 4.11 (@= 7 Hz, 2H), 7.23-8.06 (m, 3H), 8.41 @= 8 Hz, 1H) ppm:*C NMR (75
MHz, CDCk): 14.5, 15.2, 22.8, 60.3, 122.4, 125.3, 125.9,.82628.9, 133.3, 141.5, 148.1, 155.3, 167.1 ppm;
Anal. Calcd forG,HsNO,: C, 73.34; H, 6.59; N, 6.11. Found: C, 73.21; 326 N, 6.21.

CONCLUSION

In conclusion, | have successfully developed alquionvenient and efficient method for the synthe$i,3,4-
trisubstituted quinolines. The advantages of methotlide generality and simplicity of procedurepihr reaction
time, simple workup, reusable catalyst conditiond pure products in excellent yields.
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