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ABSTRACT

A new and reliable protocol for the quantitative synthesis of chromeno[4,3-
b]quinolin-6-ones has been developed by one-pot reaction of substituted
anilines and 4-chloro-3-formylcoumarin using supported ionic liquid
The protocol offers the advantages of mild reaction

[pMim]HSO ¢,
conditions, short reaction times and high yields.
© 2015 Trade Science Inc. - INDIA

INTRODUCTION

Functionalized quinoline derivativesareintegra
component of several natura productswhich areused
asantibacterial ™ antiasthmatic,@ antifungal & antiin-
flammatory™ and anticancer® agents. Further, they are
qudified asvauablegtarting materiad sfor thesynthesis
of nano and mesostructureswith improved el ectronic
and photonic properties.®l Thesynthesisof quinoline
derivativesthus continuesto bean active areaof het-
erocyclic chemistry research, and the synthesisof vari-
oussubgtituted quinolineshasbeenlargely explored.
Ontheother hand, coumarin derivativesare knownto
be equally important molecul es endowed with wide
spectrum of medicinal propertiesincluding antibacte-
rid 1@ antiinflammatory,® antitumort® and anti-HIV*
activities.

Chromeno-quinolinesarefused poly heterocyclic
systemscomprising both coumarinand quinolinemotifs
which areknown to possessinteresting biologica prop-
ertieslikebacteriogtati c activity,*™ glucocorti coid modu-
lators,*® antiinflammatory effectd*”. Thusthestructura
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featuresand thebiol ogical applicationsprompt intense
research by the organic chemistsfor the devel opment
of novel methodologiesfor their synthesis.

RESULTSAND DISCUSSIONS

Chromeno[4,3-b]quinolin-6-onederivatives(1-8)
areimportant classof chromeno-quinolinesand themost
conventiona approach for their synthesisinvolvesthe
reaction of 4-hydroxycoumarins with anilines and
paraformal dehyde at 220-240+"C under vacuum.*9
Tabakovic et al. havereported their synthesis starting
from 4-hydroxycoumarin under Vilsmeier-Haack con-
ditions? Asherson et al. havereported their synthesis
from 3-((dimethylamino)methyl)-4-hydroxy-
2Hchromen-2-one and anilinesbut with lower yiel ds.?4
Haber et al. have demonstrated stoichiometricAlCI,
cata ysed synthesisof the compoundsby usng4-chloro-
3-formylcoumarin and anilineinrefluxing tetrahydrofu-
ran.” All theabove methodsrequireeither Lewisacid
catalystsor hightemperaturesfor their synthesis.

Inview of theenormous potentid of chromeno[4,3-
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b] quinolin-6-onesfor various biological applications,
we haveenvisaged an operationally benignionicliquid
catalyzed for their synthesis under mild conditions
(schemel).

First, 4-chloro-3-formylcoumarin and aniline
were reacted with fresh supported ionic liquid
[PMim]HSO, , in various solvents. The fused
chromeno-quinolineswereobtainedin different solvents
withvaryingreection ratesandyields. Theresultsshow
that choi ce of solvent has profound effect on both the
rates of reactionand yields. Whilethereaction did not
proceed in water, solventslike dichloromethane and
chloroform gave comparatively lower yields. Acetoni-
trile afforded 76% while ethanol afforded 84% vyield.
Ethanol proved to be the solvent of choicewhich af-
forded 90% of therequired product asawhite precipi-
tatein 6h.

Theoptimized reaction conditionswerefurther ex-
tended to thereaction of variousaniline substrates pos-
sessing diversedectroni c features making the protocol
rather general and theresultsarelistedin TABLE 1.
For example, theelectron-rich anilineshaving p-Me,
p-OMefunctiona groupsafforded the respective prod-
uctswith yields between 90 and 92%. Similarly, the
eectronwithdrawing p-nitroanilineafforded therequired
product in94%yvyield.

A plausiblemechaniamfor thesynthesisisproposed
in scheme 2. The first step of the reaction involves

nucleophilic attack of aniline on 4-chloro-3-
formylcoumarin. Theintermediateformed by N-alky-
lation. The second step involvesthe activation of the
adehydegroup by thein situ generated HCl aswell as
ionicliquid, promoting the cyclization of thearomatic
ring to generate next intermediate. Elimination of the
water moleculeinthefina step affordsfused quinoline
products 1-8.

EXPERIMENTAL

Synthesisof chromeno[4,3-b]quinolin-6-one 1-8

The supportedionic liquid catalyst hasbeen pre-
pared according to the literature.>® A mixture of 4-
Chloro-3-formylcoumarin (1 mmol) and aniline (1
mmol) in5ml of ethanol werereactedin the presence
of theionicliquid catalyst in 60 °C. The progressof the
reactionsweremonitored by TLC (ethylacetate:n-hex-
ane 1.3). Uponthe compl etion of thereaction, the het-
erogeneous catalyst was separated from the mixture.
After cooling, theresulting white precipitation wasfil -
tered and washed with Et,Otoyield 1-8 inhighyields.

6H-Chromeno[4,3-b]quinolin-6-one (1)
Whitesolid. 1H NMR (100MHz, CDCl,): 6 9.24
(s, 1H), 8.85 (m, 1H), 8.25 (d, 1H), 8.04 (m, 1H),

7.91(m, 1H), 7.62 (M, 2H), 7.49 (m, 2H); ®*CNMR
(CDCI3): 160.3, 158.4, 152.7, 146.7, 134.5, 132.4,

O
o o NHz Supported lonic liquid O | XN
o + > PR~
Z @ Ethanol, 60 °C N \R
Cl H R

Scheme 1: Synthesisof a seriesof chromeno-quinolinederivatives
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Scheme2: Theproposed mechanism
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128.6, 128.1, 127.0, 126.6, 124.2, 122.5, 119.6,
118.6, 118.7, 114.4; IR (KBr, vmax/cm™®): 1735, 1732,
2965; EI-M S: m/z = 247.06.

9-Chlor 0-6H-chromeno[4,3-b]quinalin-6-one(2)
Whitesolid. *H NMR (100 MHz, CDCl,): 69.15
(s, 1H), 8.77 (m, 1H), 8.19 (d, 1H), 8.01 (d, 1H),
7.86 (m, 1H), 7.61 (m, 1H), 7.44 (m, 1H), 7.26 (s,
1H); *CNMR (CDCl,): 160.9, 152.8, 149.9, 149.5,

TABLE 1 : Synthesis of a series of chromeno[4,3-
b]quinolinone

Time Yied

product Aniline (h) (%)
1 7 90
5 8 88
3 8 90
4 9 86
5 7 88
6 6 92
7 7 90
8 65 91

—= Fyll Poper

139.9, 134.3, 133.4, 132.6, 131.2, 127.8, 127.7,
125.3, 125.1, 119.4, 117.5, 116.6; IR (KBr, vmax/
cmt): 3061, 1744, 1176

9-Nitr o-6H-chromeno[4,3-b]quinolin-6-one(3)

Yellow solid. *H NMR (100 MHz, CDCl.): 69.18
(s, 1H), 8.73 (m, 1H), 8.16 (d, 1H), 8.01 (d, 1H),
7.82 (m, 1H), 7.60 (m, 1H), 7.44 (m, 1H), 7.24 (s,
1H); 13C IR (KBr, vmax/cm™): 1735, 1743, 1179,
EI-MS: m/z=292.25.

9-Bromo-6H-chromeno[4,3-b]quinolin-6-one (4)

Whitesolid. 'H NMR (100 MHz, CDC,): §9.20
(s, 1H), 8.76 (m, 1H), 8.45 (s, 1H), 7.89 (d, 1H),
7.73 (m, 1H), 7.63 (M, 1H), 7.45 (m, 1H), 7.26 (s,
1H); IR (KBr, vmax/c): 1737, 1734, 1174; EI-MS;
m/z=326.14

9-M ethoxy-6H-chromeno[4,3-b]quinolin-6-one(7)

Whitesolid. 'H NMR (400 MHz, CDC,): §9.10
(s, 1H), 8.75 (m, 1H), 8.15 (d, 1H), 7.56 (m, 2H),
7.41 (m, 2H), 7.26 (s, 1H), 3.99 (s, 3H); 13C NMR
(CDCl,): 1615, 158.4, 152.4, 147.7, 147.5, 1388,
132.2, 131.7, 131.1, 128.5, 126.9, 124.8, 119.8,
117.3,115.9, 105.6, 55.7; IR (K Br, vmax/cm?): 2990,
1735, 1737, 1237; EI-MS: miz = 277.07

10-M ethoxy-6H-chr omeno[4,3-b]quinolin-6-one
(8

Whitesolid. *H NMR (100 MHz, CDCl,): 69.20
(s, 1H), 8.86 (m, 1H), 7.39-7.62 (m, 5H), 7.26 (s,
1H), 3.99 (s, 3H); IR (KBr, vmax/cnr?): 3063,1734,
1735, 1181; EI-MS: m/z=277.07.

CONCLUSION

In conclusion, we havereported an efficient, and
new methodology for the synthesis of fused
chromeno[4,3-b]quinolinone derivatives. The present
methodol ogy offersthe advantages of mild reaction
conditions, short reactiontimes; highyieldsand avoids
therequirement of Lewisacid catalysts.
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