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ABSTRACT

Organocatalyst has been used as a green catalyst for the synthesis of 7-aryl-11,12-dihydrobenzo[ h] pyrimido-[ 4,5
b] quinoline-8,10(7H,9H)-diones via a one-pot three component condensation reaction of aromatic aldehydes, 1-
naphthyl amine and barbuturic acid in solvent water. The environmentally benign, mild reaction conditions and
excellent yields of desired products are some of the agreeabl e features of the method.
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INTRODUCTION

7-Aryl-11,12-dihydrobenzo[h]pyrimido-[4,5-b]quinole-8,10(7H,9H)-diones, a new class of fused heyetes, are
included by pyrimido-[4,5-b]quinoline-2,4(1H,3H,5H)H)-dione and [4,7]-phenantroline pattern, bothwdfich
having a variety of significant bioactivities. Suas pyrimido-[4,5-b]quinoline-2,4(1H,3H,5H,10H)-dies are
having anticancer, antitumor, antibacterial andhgpertensive activities as well as act as inhisitof Kaposi's
sarcoma-associated herpesvirus (KSHV) and topoisgsae useful for the treatment of topoisomeraseecised
diseases and disorders [1-3]. At the same timengiteoline derivatives exhibit anticancer, antitupantimalarial,
antiviral, antiinfective, cytotoxic activities, agell as being triple-helix DNA stabilizing agen&s-§]. Therefore, it is
hopeful that the moiety of pyrimido-[4,5-b]quinadif2,4(1H,3H,5H,10H)dione with phenanthroline, i.&aryl-
11,12-dihydrobenzo [h]pyrimido-[4,5-b]quinoline-8(FH, 9H)-diones, may reveals a improved noteworthy
bioactivities. However, literature survey showst ti@ synthesis of this vital fused heterocyclicdetpwas ignored.
Therefore, the study on the synthesis of 7-aryl-24ihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7HH)-
diones is of enormous necessity.

Multi-component reactions (MCRSs) are a potent métfor the synthesis of organic molecules, sincepiteelucts
are produced in a one step and variety can be\ahigy simply varying each component [7]. Due teitlsimple
operations and good results, MCRs have attracteghratiention [8,9].

Due to our attention in organocatalyzed syntheRis12] herein we report successful method for sysith
of 7-aryl-11,12-dihydrobenzo[h]pyrimido-[4,5-b] aqudline-8,10(7H,9H)-diones in excellent yields using
pyrrolidine based organocatalyst.
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EXPERIMENTAL SECTION

All solvents were used as commercial anhydrousegraithout further purification. The column chromgtaphy
was carried out over silica gel (80-120 mesh). Mgltpoints were determined in open capillary tulpel are
uncorrected'H spectra were recorded on a Bruker 300 MHz spemwter in CDCJ solvent and TMS as an internal
standard®*C NMR spectra were recorded on a Bruker-300 MHzspmeter in CDGJ solvent. Mass spectra were
taken on Polaris-Q Thermoscintific GC-MS.

General procedure for synthesis of 7-aryl-11,12-dihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,9H)-
diones: Aromatic aldehyde (2 mmol), 1-naphthylamine (2 mmbhrbituric acid (2 mmol) were added to a 50 mL
round bottom flask containing Proline based orgataigst (15 mol %) in solvent water. The mixtureswhen
stirred at 60C for appropriate time (monitored by TLC) as indiézhin table 2. After completion of the reactidmg t
precipitate was collected by suction and purifigcchystallization from ethyl alcohol to give desirproducts. The
crude obtained product was purified by column chatography using silica gel mesh 80-120 to afforel plure
product.

7-(4-methoxyphenyl)-11,12-dihydr obenzo[h] pyrimido-[4,5-b]quinoline-8,10(7H, 9H)-dione (4c): *H NMR (300

MHz, CDCL): & 3.60 (s, 3H, OCEF), 5.24 (s, 1H, CH), 6.69-7.60 (m, 10H, Ar-H), 9.@0 1H, NH), 10.28 (s, 1H,
NH), 10.82 (s, 1H, NH)®*C-NMR (75 MHz, CDC)): § 40.2, 53.4, 78.8, 110.2, 114.1, 116.5, 118.8,2,2123.4,

126.0, 128.0, 129.9, 132.5, 134.8, 137.1, 139.8,9,451.5, 157.8, 162.7; GC-MS (m/3)1 (M").

7-(2-hydr oxyphenyl)-11,12-dihydr obenzo[h] pyrimido-[4,5-b]quinoline-8,10(7H, 9H)-dione (4i): *H NMR (300
MHz, CDCLk): 6 5.48 (s,1H, CH); 6.72-7.80 (m, 10H, Ar-H); 9.25 181, NH); 9.82 (s, 1H, OH); 10.18 (s, 1H, NH);
10.69 (s, 1H, NH)**C-NMR (75 MHz, CDC})): 5 31.5, 78.5, 110.2, 115.9, 117.9, 118.8, 120.2,9,2123.8, 124.5,
125.7,127.2,129.5, 131.3, 132.4, 134.2, 141.2,8353.1, 156.3, 163.9.; GC-MS (m/257 (M").

RESULTSAND DISCUSSION

In continuation of our interest in synthesis ofdnetycles [13-15], herein we describe the synthefsisaryl-11,12-
dihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,Mdiones in presence of catalytic amount of pydioke based
organocatalyst. The synthesis of 7-aryl-11,12-dibgenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,9H)-dies was
accomplished by a one-pot three-component reacticaaromatic aldehydes, 1-naphthyl amine and baibitacid
using catalyst in solvent ethanol under ambienmpierature.Initially, we focused on optimization of suitable
solvent and catalyst loading for the model reactibA-chloro benzaldehyde, 1-naphthyl amine antibaiic acid.
Various solvents were screened to test the effigienf organocatalyst (10 mol%), as shown in tablet is
noteworthy to reveal that the agreeable result alaserved in the solvent water. Furthermore thetigadn
solvents ethanol and methanol afforded 58 % and ¥i@¥d respectively. In the non-polar solvent cbform and
dichloromethane desired product was obtained iretoyields. Therefore we continued our studies & $blvent
water.

Afterward, we studied the effect of catalyst loadion the model reaction. It was examined that amofithe
catalyst plays a major role in determining the sproduct yield. On decreasing catalyst concéatrao 5 mol%,
reaction offered lower yield 51% with elongatedatéan time. When catalyst loading was enhancedbtmd!%, an
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improved result was obtained. The reaction was dereg within 20 minutes and afforded 92% yield tué tlesired
product. Therefore, the finest optimized reactiondition was accomplished at the catalyst loadihgyorolidine
based organocatalyst to 15 mol% in water. Moreease in the catalyst loading to 20 mol% did notwstam
enhancement in the product yield or reaction tifflee model reaction in absence of catalyst in sdlveater
showed abridged performance with respect to the gied reaction time.

Table 1: Optimization of the solvent and catalyst concentration for the synthesis of Pyrimido quinoline dione derivatives

Entry  Pyrrolidine based organocatalyst (mol %) Sotv  Time (min) Yield (%)

1 10 Ethanol 50 58
2 10 Methanol 70 49
3 10 Watel 35 78
4 10 Chloroform 110 34
5 10 DCM 100 36
6 5 Watel 45 64
7 15 Water 20 92
8 20 Water 20 82
9 - Water 120 32

#Conditions: 4-Chloro benzaldehyde (2 mmol), 1-naphthylamine (2 mmol), barbituric acid (2 mmol), pyrrolidine based organocatalyst (mol %),
Solvent (10 mL) at 60 °C. Reaction was monitored by thin layer-chromatography. °lsolated yield

Table 2: Pyrrolidine based organocatalyzed one-pot synthesis of 7-aryl-11,12-dihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,9H)-

diones’

Entry R Product Time (min.  Mp. (°C) Yield (%)°
1 4-OH 4a 28 315-316 85
2 4-F 4b 22 305-307 84
3 4-OCHs; 4c 25 31(C-31z 91
4 3,4,5-0CH ad 30 230-232 87
5 3,4-OCH 4e 25 240-242 89
6 -H Af 25 260-263 82
7 4-Cl 49 20 322-324 92
8 3-OCH,4-OH 4h 30 295-297 90
9 2-OH 4 25 299-300 88
10 3-NQ 4 22 290-292 84

#Conditions: Aromatic aldehyde (2 mmol), 1-naphthylamine (2 mmol), barbituric acid (2 mmol), pyrrolidine based organocatalyst (15 mol %),
Water (10 mL) at 60 °C. Reaction was monitored by thin layer-chromatography. °lsolated yield

To study the scope of the reaction after the ogtton of reaction condition, we have examined dewiange of
aromatic aldehydes with 1-naphthylamine and bariit acid to obtain the corresponding 7-aryl-11,12-
dihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,Mdiones in excellent yields (Table 2, entry 1-10he
reaction proceeded smoothly with aromatic aldetalgng electron-withdrawing or electron-releasingsituents.

CONCLUSION

In conclusion, we have developed a convenient ate-protocol for the synthesis of 7-aryl-11,12-
dihydrobenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,Mdiones by the condensation of aromatic aldehydes,
naphthylamine and barbituric acid in presence ofghigline based organocatalyst at %0 The remarkable features
of this protocol are use of environmentally benigaction solvents and catalyst, easy to accomptisld, reaction
condition and excellent yields of 7-aryl-11,12-dihgbenzo[h]pyrimido-[4,5-b]quinoline-8,10(7H,9H)edlies.
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