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ABSTRACT

2-Amino-3-formylquinoline intermediates were synthesi sed by microwave
enhanced reaction in atime-efficient manner with high yield starting from 2-
cholor-3-formyl quinoline and ammonium acetate as constituent synthons
using tetra butyl ammonium bromide (TBAB) asa catalyst.
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INTRODUCTION

The synthesisof nitrogen heterocycleshasbeen of
consderableinterest to organic and medicina products
and drugs contain this heteoatomi*4. Among, the
nitrogen heerocyclic compouonds, quinolines find
valuable applicationsin medicinal field. Quinoline
derivativesarefound to possess abroad spectrum of
biological activities such as antimalarial®™>7,
antibacteria®9, antifungal***? and anticancer*14,
Due to their importance, the synthesis of quinoline
attracted widespread attention. It iswell known that,
the mgjor synthetic routes|eading to the formation of
pyrano-, pyrido- and pyrimidioquinolinesinvariably
involved somecommon intermediates.

Among them, 2-chloro-3-formylqunolineand 2-
amino-3-formylquinoline occupy aprominent position,
asthey arekey intermediatesfor further [b]-annelation
of widevariety of ringsand for variousfunctiona group
interconversion. 2-Amino-3-formylquinolinesareused
for synthesis of various naphthyridine systemg51¢l,
Conventionally™®, 2-amino-3-formylquinolinesare
prepared from respective 2-chloro-3-formylquinoineby
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passing dry ammoniain ethanol for 4-hr at 0-20° C and
then kept a room temperaturefor 12 hr. Thetimetaken
for the classicd method isnearly 16 hr and temperature
control in necessary.

Microwaveirradiation usngcommercia domestic
oven has been recently used to accelerate organic re-
actions, the high heating efficiency giving remarkable
rate enhancement and dramatic reduction in reaction
timel”18, As apart of aresearch project to develop
environmentally benign organic reactions, we havere-
cently reported the synthesis of simple quinolines,
pyrimido- and pyrazoloquinolines under micro-
Wave§19,20] .

Herein, wedescribean environmentally benign one-
pot domino approach for the synthesisof quinolines.
The major benefits of the microwave assisted phase
transfer processes are thefast reaction, solvent free,
environment andimproveyield.

EXPERIMENTAL

Melting points (mp) were determined using
Boetieus micro heating table and are uncorrected.
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IR (KBr, cm) spectrawere obtained on Shimadzu-
8201 spectrophotometer. 'H NMR spectra were
recorded on Bruker AMX-400 (400 MHz) spec-
trometer usng TM Sasaninterna reference(Chemica
shiftin 5ppm). Elemental anayseswere performed
on Perking EImer CHN-analyzer. Mass spectrawere
recorded on Shimadzu GCM S-QP5050A (70eV)
mass spectrometer. For microwaveirradiation aKen
star domestic microwave oven was used.

Synthesis of 2-amino-3-for mylquinolines (2a-e)
from 2-chlor o-3-formylquinolines (1la-e)

General procedure

The respective 2-chloro-3-formylquinoline (1
mmol), ammonium acetate (1 mmol) and 100 mg of
TBAB andfew dropsof water weretakeninal00 mL
besker andirradiated using microwavefor specifictime
(TABLE-1). After thecompletion, thereaction mixture
poured into ice and the precipitate formed wasfilter
and purified using column chromatography.

2-amino-3-formylquinoline (2a)

IR (KBr) vem™: 3448 (NH,), 1685 (C = 0),
1571 (CN); *H NMR (DM SO-d,) dppm : 3.91 (s,
2H; NH,), 7.74-8.29 (m, 4H; Ar-H), 8.89 (s, 1H;
C,-H),8.99 (s, 1H; C.-H), 10.28 (s, 1H; CHO); MS
(70eV): 172 (M*, 100%).

6-methyl-2-amino-3-for mylquinoline (2b)

IR (KBr) vem™: 3400 (NH,), 1680 (C = 0),
1570 (CN); 'H NMR (DM SO-d,) dppm : 2.42 (s,
3H; CH,), 3.88 (s, 2H; NH,), 8.22 (s, 1H; C.-H),
8.91 (s, 1H; C.-H), 7.82 (d, 1H; C-H), 7.94 (d,
1H; C-H), 10.22 (s, 1H; CHO); MS (70 eV): 186
(M*, 100%).
8-methyl-2-amino-3-for mylquinoline (2c)

IR (KBr) vem™: 3440 (NH,), 1685 (C = 0O),
1568 (CN); '"H NMR (DM SO-d,) dppm : 2.48 (s,
3H; CH,), 3.90(s, 3H; NH,), 7.80-8.10 (m, 3H; C,,,

. ,-H), 10.28 (s 1H, CHO).

CH3COONH4
mw, 20 min
Yelld 10%
Scheme 1
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6-methoxy-2-amino-3-for mylquinoline(2d)

IR (KBr) vem: 3445 (NH,), 1683 (C = O),
1568 (CN); *H NMR (DMSO-d,) 5ppm : 3.80 (s,
2H; NH,), 3.99 (s, 3H; OCH,), 7.70-8.89 (m, 3H;
C..s & 4-H), 10.30 (s, 1H, CHO).

8-methoxy-2-amino-3-for mylquinoline(2e)

IR (KBr) vem: 3448 cm* (NH,), 1685cm™ (C =
0), 1560 cm™* (CN); 'H NMR (DM SO-d,) sppm :
3.82 (s, 2H; NH,), 3.98 (s, 3H; OCH3), 7.78-8.68
(m, 3H; C,,, & ;-H), 10.32 (s, 1H, CHO).

RESULTSAND DISCUSSION

To develop our new approach, wehave synthesis
2-amino-3-formylquinoline have been prepared from
2-chloro-3-formylquinolineby nucleophilicreactionin
good yield. The starting material 2-chloro-3-
formylquinolinehasbeen prepared by Villsmeyer-Hack
reaction of substituted acetanilide using DMF/POCI,
For this purpose, aequimolar mixture of 2-chl oro—3—
formyl quinolineand ammonium acetate (100mg) taken
ina100mL beaker and irradiated at 160W up to 20
min. [ TLC Check]. The obtained solid was mixture of
product. Theobtained mixturewasisolated usng column
chromatography. Thetarget product obtained only in
low yield (10%) (Scheme 1) and remaining asstarting
materid 2-chloro-3-formylquinoline. Next weimprove
theyield of target product using effect of catayst.

Based on our recent studies?+?, we have chosen
Tetra-butyl ammonium bromide(TBAB) asthecatayst.
Tetra-butyl ammonium bromide (TBAB) was an
aternative catalyst with various substrates. The cost
availability and compatibility acrossphasesin biphasic
organi c-aqueous | ayer heterogeneousreaction system,
with water assolvent, TBAB wasfound to beabetter
catalyst. It was a commercially available, stable,
environmental ly benign, inexpensve, and activeunder
microwave conditionsand can beused without any pre-

CHO
Y N
m CH3COONH, R~
e T -
TBAB/H,0O = N NH,
mw, 2-6 min
2a-e

R=H, 6-CHj, 8-CHg, 6-OCHs, 8-OCHs
Scheme 2
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TABLE 1: Synthesisof 2-amino-3-for mylquinolines (2a-€)
from 2-chlor o-3-for mylquinolines(1la-€) under microwave
irradiation

Compound Time(min) mp(°C) Yield (%)
2a 3 124 81
2b 2 172 88
2c 3 162 89
2d 4 145 89
2e 6 148 84

treatment. Itsfeatures and synthetic applications have
beenthetopicof many reviews. Thecombination of phase
transfer catayst and microwaveirradiation provided as
extensivenumber of successful process®%.

Next, weexplored the samereaction carried out in
presence of TBAB and water under microwave
irradiationfor 3min. at 160 W. Thesingleyellowish
product (2a) wasobtained (TLC Check) in83%yield.
IR spectrum of obtained (2a) showed apeak at 3448
cmt for NH, group. The *H NMR spectrum of
compound (2a) showed singlet at 4 3.91 for NH,
protonsand also showed threesingletsat 6 8.89, 8.99
& 10.28for C,, C,& CHO protons. Themass spectrum
showed molecular ion peak m/zat 172 (M*, 100%).
From these spectra datathe obtained compound (2a)
as2-amino-3-formylquinoline. Thequinolinederivatives
with subgtitutionsinthearomatic ringwith 6-methyl, 8-
methyl, 6-mthoxy and 8-methoxy to furnishaseriesof
products (2a-e) (TABLE 1).

The genera synthetic scheme for 2-amino-3-
formylquinolines (2a-€) hasbeen depictedin Scheme?2.
The Structure of al the synthesised compound were
established onthebasisof their spectra (IR, *HNMR,
and Mass spectrum) and elemental analysisdata. The
melting point, timerequired for preparationandyield
percentage of al the products have been summarised
iINTABLE 1.

CONCLUSION

The procedures described above provide auseful,
clean, fast and efficient dternativefor the preparation
of 2-amino-3-formylquinoline from 2-chloro-3-
formylquinolinunder microwaveirradiation. Theuseof
TBAB presarvestheclassicd smplicity of one-pot syn-
thesisand remarkably improved theyield profileand
ghort reaction time (2-6 min) than conventional method

= Fyl| Peper

(16 hr). Themajor benefits of the microwave assisted
phasetransfer processes arethefast reaction, sol vent
free, environment andimproveyidd.
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