This article was downloaded by: [University of Pennsylvania]

On: 02 May 2013, At: 03:04

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic Organic
Chemistry

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/Isyc20

Microwave Assisted FriedlaNder
Condensation Catalyzed by Clay

Gowravaram Sabitha ® , R. Satheesh Babu ? , B. V. Subba
Reddy ® & J. S. Yadav ?

& Organic Division |, Discovery Laboratory, Indian Institute of
Chemical Technology, Hyderabad, 500 007, India
Published online: 25 Sep 2007.

To cite this article: Gowravaram Sabitha , R. Satheesh Babu , B. V. Subba Reddy & J. S.
Yadav (1999): Microwave Assisted FriedlaNder Condensation Catalyzed by Clay, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic Organic
Chemistry, 29:24, 4403-4408

To link to this article: http://dx.doi.org/10.1080/00397919908086603

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever



http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919908086603
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Pennsylvania] at 03:04 02 May 2013

caused arising directly or indirectly in connection with or arising out of the use of
this material.




Downloaded by [University of Pennsylvania] at 03:04 02 May 2013

SYNTHETIC COMMUNICATIONS, 29(24), 4403-4408 (1999)

MICROWAVE ASSISTED FRIEDLANDER CONDENSATION
CATALYZED BY CLAY

Gowravaram Sabitha*, R.Satheesh Babu, B. V. Subba Reddy and J.S. Yadav

Organic Division I, Discovery Laboratory, Indian Institute of Chemical Technology,
Hyderabad-500 007, India.

Abstract. Clay catalyzed Friedldnder condensation of 2-amino arylaldehyde or ketone
with carbonyl compounds containing o-methylene group has been achieved in solvent free
condition under microwave irradiation to give polycyclic quinoline derivatives.

Friedlidnder synthesis'* is an acid or base catalyzed condensation followed by a
cyclodehydration between an aromatic 2-aminoaldehyde or ketone with the carbonyl
compound containing a reactive a-methylene group. 2-Aminobenzaldehyde and 2-
aminoacetophenones condense readily with active methylene compounds in the presence
of base catalysts.* However, 2-aminobenzophenone fails to undergo base catalyzed
Friedlander condensation with many active methylene compounds. This problem can
often be overcome by the use of acidic catalysts. Inmany cases acid catalyzed®” Friedlinder
condensations have been found to be more effective than those, by bases, especially one
of the reactants being 2-aminoarylketone. Therefore, it is important to develop a simple

and environmentally safe solvent free method to synthesize polycyclic quinoline derivatives.
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Microwave assisted reactions are advantageous in many ways over conventional
approaches because of short reaction time,® cleaner reactions with easy workup. Recently
use of inorganic solid supports’® as catalysts have been developed for solvent free reactions
resulting higher selectivity, milder conditions and easy to handle. Clay catalyzed organic
reactions are gaining importance owing to their inexpensive nature and special catalytic
attributes in heterogeneous reactions.'® Our ongoing programto develop environmentally
benign protocols'' herein, we wish to report a montmorillonite KSF clay catalyzed

Friedlander condensation under microwave irradiation in solvent free conditions.

Thus, 2-aminobenzaldehyde or 2-aminoarylketones were mixed with active
methylene compounds such as 4-chromanone,” pyrazolone,’* N-carbethoxy-3-
pyrrolidone etc., adsorbed on Montmorillonite KSF clay and irradiated in a microwave
oven to give several polycyclic quinoline derivatives in good yields (Scheme-1). When the

reaction mixtures were irradiated for longer time, the yields were reduced, may be due to

thermal decomposition.
R R
0 Clay N
* W, 2-5 min
) o = N

Scheme-1

This methodology can be explored to prepare quinolines with a wide range of
substituents because the 2-aminocarbonyl and active methylene reactants may carry a
variety of substituents. In order to know the role of microwave in rate enhancement for the
Friedlander condensation, similar reactions were carried out in an oil bath at ~110 °C,
where the reactions took longer time and low yields were observed. When the reactions

were carried out for longer time we have isolated self condensed products.
In conclusion, we have demonstrated an easy and efficient procedure involving simple

workup for the preparation of polycyclic quinoline derivatives under dry conditions using
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Table 1. Preparation of polycyclic quinoline derivatives?

Active Irradiation Yield® M. P.
Entry R methylene Product? Time® found/lit. found/lit.
(min) (%) (°C)

-—
.
h
Q
o

5 62/80(thermal} 156/1561°

O
Ph
% 4 82 148
N
o
N

N
2
O
&2 2

3 H 2 66/73(base) 119/120'6
CH,

4 CH, o% Cf,:rgj 2 7277 (thema) 111/11218
CH,

68/75(thermat)  167/16916

wn
o
n
w
o}
o
X (3
2
o
X
(N}

72/75(mermat) 156/15916

»
(@]
u
w
(o]
{3_3
2
[}
w

(e}
xI
5
(2]
p
5

(0]

I

o

32 l - l 331 e

e}
F

:

= i b

> =

N

o
“-n
“w
z
-Z
z
[e}
mn
o
H

~
Q
I

w
Q

NN 4  62/80(thema) 176/178'7

62/80(thermat)  156/15618

9 Ph 72 126

Q

N-COOEt 4 45/90(acidic) 133/1341%

:

N-COOE
10 H _[Oweoor [ I

a) Products were identified by 1H NMR and Mass Spectra and by comparing the m.p. with
authentic samples.4-18

b) Pulsed irradiation of one minute (20 seconds interval for each pulse)

¢) Recrystallized from methanol.
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microwave irradiation. The present method has an additional advantage like the use of non

corrosive, inexpensive and environmentally friendly catalyst.

General procedure : 2-Aminoaldehyde or ketone (15 mmol) and active methylene
compound (15 mmol) were mixed with KSF clay (1 g) subjected to microwave irradiation
in a pyrex test tube at output of about 600 Watts. for a given time. The progress of the
reaction was monitored by TLC at an each minute of intervals. Ethyl acetate was added
to the reaction mixture and the clay is filtered off, after removing the solvent under reduced
pressure, the crude product was recrystallised from hot methanol to give polycyclic quinoline
derivatives (for time and yield see table 1). This method was successfully applied for 5-

10g scale and gave moderate to good yields.
2-Isopropyl-7-phenyl-6 H-benzopyrano[4,3-b] quinoline (2):

'HNMR (CDCl) : 8135(d,6H, CH, J=7.15Hz),2.95 (m, 1H, CH), 5.05 (s, 2H,
OCH,), 6.87 (d, 1H, ArH, J=9.06), 7.18-7.35 (m, 4H, ArH),
7.42-7.69 (m. SH, ArH), 8.15 (d, 1H, ArH, J=9.5 Hz), 8.32 s,
1H, ArH),

MS © m/z351

1,4-Diphenyl-3-trifluoromethyl-1H-pyrazolo[3,4-b]quinoline (9):

'HNMR(CDCL) : & 7.25-7.48 (m, 5H, ArH), 7.52-7.60 (m. 5H, ArH), 7.62-
7.85 (m, 2H, ArH), 8.21 (d, 1H, ArH, J=7. 6 Hz), 8.51 (d, 1H,
ArH, J=7.65 Hz).

MS : m/z387
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