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Abstract- The photocyclization of substituted 2-

benzylideneindan-1-one oximes yielded Indenoquinolines in 

45-55% yield. The 2-benzylideneindan-1-one oximes were 

obtained by reacting 2-benzylideneindan-1-ones with 

NH2OH.HCl. Indanonewas treated with appropriately 

substituted benzaldehydes to afford 2-benzylideneindan-1-

ones. 
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I. INTRODUCTION 

 

 Tuberculosis (TB) is a contagious disease caused by 

Mycobacterium tuberculosis. It is a treatable infection which 

primarily affects the lungs causing an intense local 

inflammatory response that is critical to the pathogenesis of 

tuberculosis [1,2]. Despite availability of useful drugs TB 

continues to kill approximately 2 million people worldwide 

each year [3]. 

 

Recently, structure-based bio-evaluation of several 

new chemical entities against M. tuberculosis as pathogen has 

led to the identification of ring-substituted quinolines as a new 

structural class of anti-TB agents.The ring-substituted 

quinolines inhibit both drug-sensitive and drug-resistant M. 

tuberculosis in vitro. The structural optimization of ring-

substituted quinolines to maximize anti-TB activity resulted in 

several promising analogs[4-9]. 

 

In view of the importance of quinolines and their 

derivatives in various fields of chemistry, biology and 

pharmacology, significant efforts have been devoted to their 

synthesis. Quinoline derivatives are reported to possess 

interesting pharmacological activities such as anti-plasmodial, 

anti-bacterial, anticarcinogenicand anti-proliferative activities 

[10-11]. Therefore, various methods such as the Skraup, 

Doebner – von Miller, Friedläänder and Combes procedures 

have been developed for the synthesis of quinoline 

derivatives[12-21]. 

 

Owing to the importance of quinolines, quinolinones, 

indenoquinolines and their derivatives the present synthetic 

studies have been carried outphotochemicallyfor 

indenoquinolines. The base catalysed condensation of indan-1-

one with appropriately substituted benzaldehydes yielded the 

corresponding 2-benzylideneindan-1-ones [9]. 

 

These2-benzylideneindan-1-ones were subsequently 

treated with NH2OH.HCl in refluxing ethanolic pyridine to 

afford the corresponding 2-benzylideneindan-1-one oxime. 

Theoximes were then photocyclizedin acidic methanol to yield 

substituted Indenoquinolines. 
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Scheme 1: Photocatalysed synthesis of Indenoquinolines from 

2-Benzylideindan-1-one oxime. 

 

II. RESULTS AND DISCUSSION 

 

The solution of 2-benzylideindan-1-one oxime(4a) in 

methanol containing 1% sulphuric acid was irradiated under 

nitrogen atmosphere with light from a 125 watts medium 

pressure mercury vapour lamp in a quartz vessel for 2.5h. The 

crude product was purified through column chromatography in 

toluene:petroleum ether (9:1) to give a yellow residue which 

on crystallization from chloroform- petroleum ether mixture 

gave 11H- indeno[1,2-b] quinoline(6a), m.p. 162o-163oC, in 

55.0% yield. The structure of the product obtained was 

established through its IR, 1H NMR and mass spectra. The 

most distinguishing feature of IR spectrum of the product 6a 

was the absence of absorption peaks in the region 3500-

3300cm-1 thereby implying that OH group originally present 

in the oxime5a has been eliminated. Instead it showed a 
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medium intensity peak at 1620-1600cm-1presumably due to 

C=C and C=N stretch.The 1H NMR spectra of 6a showed that 

at the farthest end of the aromatic region at δ 8.30-8.33ppm 

was located a one proton doublet of a doublet (J=2.3 and 7.8 

Hz) due to C6-H. The deshielding of this proton is due to 

interaction with the lone pair of electrons on nitrogen atom. 

 

Under similar conditions 7-chloro-11H- indeno[1,2-

b] quinoline(6b) was obtained as a light yellow solid m.p. 

196o C, in 45.70% yield, from  2-(4’-chlorobenzylidene)indan-

1-one oxime(4b). The structure of the product 6bobtained was 

established with IR, 1H NMR and mass spectra. In the mass 

spectrum the most distinguishing feature of the product 6b 

was the appearance of a molecular ion peak at m/z 251 

(71.7%) along with the isotopic peak at m/z 253 (30.7%) 

thereby, indicating the presence of chlorine in the product 6b. 

 

 Under similar conditions 7-methyl-11H- indeno[1,2-

b] quinoline (6c),a light yellow solid, m.p. 194o, in 49.60% 

yield was obtained from 2-(4’-methylbenzylidene)indan-1-one 

oxime(4c). The structure of the product obtained was 

established through its IR, 1H NMR and mass spectra. In 1H 

NMR spectra the most distinguishing feature of the product 6c 

was appearance of two singlets at δ 2.59ppm and δ 4.05ppm in 

the aliphatic region. These peaks were due to C7-CH3 and C11- 

CH2 protons respectively. 

 

Under similar conditionsphotochemical behaviour of 

2-(4’-methoxybenzylidene)indan-1-one oxime(4d) was 

investigated. Here the usual chromatogragphic work up of the 

photolysate gave only one product i.e. E-2-(4’-

methoxybenzylidene)indan-1-one (3d), m.p. 138oC, in 70% 

yield. The structure of compound 3d was confirmed by its 

m.p. and also IR and 1H NMR spectra. 

 

III. EXPERIMENTAL 

 

General:Melting points (°C) (m.p) were taken in open 

capillaries are uncorrected. IR spectra were recorded in Nujol 

mulls on a Perkin-EImer 842 spectrophotometer. Only 

principle absorption bands of interest are reported and 

expressed in cm-1. H'-NMR spectra were recorded on Bruker 

AV-400 in CDCl3. Chemical shifts are given in ppm relative 

to tetramethylsilane as an internal standard (δ= 0 ppm).Mass 

spectra were recorded at 70eV using a VG-70S instrument. 

 

2-benzylideneindan-1-one oxime (4a): A mixture of E-2-

benzylideneindan-1-one (3a, 2g), hydroxylamine 

hydrochloride (2g), pyridine (2ml) and ethanol (10ml) was 

refluxed on a water bath for 3h. Thereafter, the reaction 

mixture was poured into ice-cold water, acidified with dil. HCl 

and extracted with chloroform (2x25ml). The organic layer 

was washed with water (2x25ml) and then dried over 

anhydrous CaCl2. Distillation of the solvent left a gummy 

mass, which was passed through column of silica gel. Elution 

of the column with toluene-petroleum ether mixture (6:4) 

yielded2-Benzylideneindan-1-one oxime(4a) as white crystals, 

m.p. 169°-171°C, yield 0.650g (31%). 

 

IR (nujol, V max cm-1):3380 (bs, O-H stretch), 1630 (m, 

>C=N stretch). 
 

1H NMR (400MHz, CDCl3, δppm):4.02 (d, 2H, C3-CH2; 

J=2.0 Hz), 6.75 (t, l H, Cβ-H, J= l.8Hz), 7.71-7.73 (m, 2H, C2’-

H, C6’-H), 7.24-7.55 (m, 9H, C4-H, C5-H, C6-H,C3’-H, C4’-H, 

C5’-H), 8.56-8.59 (dd, lH, C7-H. J=2.3 and 7.6 Hz), 10.98 (bs, 

1H, OH, exchangeable with D2O ). 

m/ z 255 ( M+, 19.4%), 217 (100), 234 (77.4 ), 218 (95.1). 

 

Following exactly the procedure as detailed for (4a), 2-(4' 

substituted benzylidene)indan- 1-one oximes(4b-4d) were 

prepared. 

 

2-(4'-benzylideneindan-l-one oxime (4b): White crystals 

from toluene: petroleum ether (6:4), m.p. 146, yield 21%. 

IR (nujol, υ max cm-1):3360 (br, O-H stretch), 1620 (m, >C=N 

stretch). 
 

1H NMR (400MHz, CDCl3, δppm):3.98 (d, 2H, C3-H, J =2.0 

Hz ), 6.80 (t, 1H, Cβ-H, J=1.7 Hz), 7.75-7.78 (m, 2H, C2’-H, 

C6’-H), 7.25-7.47 (m, 6H, C4-H, C5-H, C6-H, C3’-H, C4’-H, 

C5’-H), 8.54- 8.57 (d, lH, C7H. J= 7.62Hz), 11.14 (bs, lH, OH, 

exchangeable with D2O). 

m/z 271 (M +.+ 2, 28.6), 269 (M+ 100), m/z 271 (28.6%). 

 

E,Z-2-(4'-methyl benzylideneindan-l-one oxime (4c): White 

crystals from toluene: petroleum ether (6:4), m.p. 125°C, yield 

16%. 

 

IR (nujol, υ maxcm-1): 3350 ( br, O-H stretch),1620 (m, C= N 

stretch) . 
 

1H NMR (400MHz, CDCl3, δppm): 2.36(s, 3H, C4’ –CH3), 

3.99 (d, 2H, C3-H; J =2.0Hz), 

6.70 (t, 1H, Cβ-H, J= I.8 Hz ), 7.18-7.21 (d, 2H, C3’-H, C5’-H; 

J=8.0Hz), 7.30-7.41 (m, 3H, C4-H, C5-H, C6-H), 7.60-7.63 (m, 

2H, C2’-H, C6’-H), 8.53-8.55 (dd, IH, C7H; J=7.68Hz and 

J=2.34Hz), 11.07 (bs, 1H , OH, exchangeable with D2O) . 

m/z 249 (M+., 22.5), 248 (80.5), 232(100), 231 (74.3), 217 

(31.7), 216 (35.2). 

 

E,Z-2-(4'-methoxy benzylideneindan-l-one oxime (4d): 

White crystals from aqueous methanol, m.p. 130°C, yield 

70%. 
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IR (nujol, υmaxcm-1): 1680 (s, >C=O stretch in a five 

membered ring), 1620 (m, >C=C< stretch). 
1H NMR (400MHz, CDCl3, δppm): 3.78 (s, 3H, C4’-OCH3 ), 

4.00 (d, 2H, C3-H, J=2.0Hz), 6.85-6.92 (d, 2H, C3’-H, C5’-H, 

J=8.1Hz), 7.24-7.45 (m, 6H, C4-H, C5-H, C6-H,C2’-H, C6’-H 

=CHβ),8.35 (d, lH, C7-H; J=8.0Hz). 

m/z 250 (M+. 100), 235 (19.1), 222 (15), 219 (18), 207 (53.5), 

191 (13.2), 179 (45.3), 178 (64.2), 152 (24.9).  

 

11H-indeno [1,2-b]quinoline (6a):2- benzylideneindan-l-one 

oxime (4a, 100mg,4.2mmol) was dissolved in dry methanol 

(100ml) by boiling   for 2-3minand   2-3drops   of H2SO4 were 

added to this solution. The solution was deoxygenated by 

bubbling nitrogen for 30min, and then irradiated in a quartz 

vessel with light from a 125 W medium pressure mercury 

vapour lamp under nitrogen   atmosphere   for   a   total   of 

2.5h. The progress of the   reaction   was   monitored   by TLC 

(toluene: petroleum ether 6:4). Thereafter, the reaction   

mixture was poured into ice-cold   water and neutralized with 

ammonia solution. The resulting   reaction   mixture   was   

washed   twice   with brine and then extracted with chloroform 

and finally dried over anhydrous CaCl2. 

 

The evaporation of solvent afforded a gummy 

residue, which was chromatographed over a column of silica 

gel (100-200 mesh).  Elution of the column with toluene-

petroleum ether mixture (6:4)gave a yellow solid which upon 

crystallisation from CHCl3: petroleum ether mixture gave 

11H-indeno [1,2-b]quinoline(6a) as light yellow crystals, m.p. 

160o-165oC, yield 55%. 

 

Following exactly the procedure as detailed for 11H-indeno 

[1,2-b]quinoline(6b-6d) were prepared. 

 

IR (υ max, cm-1): 1620 (m, >C=N stretch),1600 (m, >C=C< 

stretch). 
 

1H NMR (CDCl3, 400MHz , δppm): δ 4.06 (s, 2H, C11-

CH2), 7.48-7.55 (m, 3H, C1-H, C2-Hand C3-H), 7.61-7.64 (m, 

1H, C8-H), 7.69-7.74 (dd, 1H, C7-H, J=7.3 and7.6 Hz), 7.82-

7.85 (d, 1H, C9-H, J=8.0Hz), 8.20-8.22 (m, 2 H, C4-H and 

C10H), 8.20-8.33(dd , 1H, C6-H, J=2.3 and 7. 8Hz) 

m/z 217 (M+., 100). 

 

6-Chloro-11H-indeno[1,2-b]lquinoline (6b): Light yellow 

crystals, m. p. 196°C, yield 45.7%. 

 

IR (υ max, cm-1): 1620 (m, >C=N stretch), 1600 (m, >C=C< 

stretch). 
 

1H NMR (CDCl3, 400MHz , δppm): 4.04 (s, 2H, C11 -CH2), 

7.44 -7.48 (dd, 1H, C8-H, J=2.2 and 8.4Hz), 7.50-7.54 (m, 2H, 

C1-H and C3-H), 7.59-7.63(m, 1H, C2H), 7.74-7.77 (d, lH, C9-

H, J=8.0Hz) 8.16 (s, 1H, C10-H), 8.20 (d, 1H, C6-H, J=2.0Hz), 

8.27-8.30 (dd, 1H, C4-H, J=2.4 and 8.3Hz). 

m/z 251 (M+. 71.7), 253 (30.7), 216 (100). 

 

6-Methyl-11H-indeno[1,2-b]quinoline (6c): Light yellow 

crytals, m.p. 194°C, yield 49.6%. 

 

IR (υ max, cm-1): 1620 (m, C=N stretch), 1600 (m, C=C 

stretch).  
 

1H NMR (CDCl3, 400MHz , δppm): 2.59 (s, 3H, C7-H), 4.05 

(s, 2H, C11-CH2) ,7.48-7.53 (m,3H, C1-H, C3-H, and C8-

H),7.60-7.63 (m, 1H, C2-H),7.74 (d, 1H, C9-H, J=7.8Hz),7.99 

(s, 1H, C10-H), 8.16 (d, 1H, C6-H, J=2.7 Hz), 8.31 (dd, 1H, C4-

H, J=7.5Hz and 2.7Hz). 

m/z 231 (M+·, 100), m/z 216 (35.1), m/z 202 (9.0). 

 

2-(4’-methoxybenzylidene)indan-1-one oxime (5d):White 

crystals from aqueous methanolm.p. 138oC, in 70% yield. 

E-2-(4'-methoxybenzylidene)indan-1-one ( 3d), m.p. 175-

76°C, yield 8.6% 

 

IR (υ max, cm-1): 1680 (s, >C=O stretch in a five membered 

ring),1620 (m, >C=C< stretch). 
 

1H NMR (CDCl3, 400MHz ,δppm): 3.78 (s, 3H, C4’-OCH3), 

4.0 (C3’-H, C5’-H, J=8.1Hz), 7.24-7.45 (m, 6H, C4-H, C5-H, 

C6-H, C2’-H, C6’-H =CHβ), 8.35 (d, 1H, C7-H, J=8.0 Hz). 

m/z 250 (M+·, 100), 235 (19.1), 222 (15.0), 219 (18), 207 

(53.5), 191 (13.2), 179 (45.3), 178 (64.2), 152 (24.9). 

 

IV. CONCLUSION 

 

In the present work 2-Benzylideindan-1-one oximes 

were substituted with different electron releasing and electron 

withdrawing groups to afford substituted Indenoquinolines, 

photochemically. Initially the oximes underwent 

photoisomerisation from E,E to E,Z isomer, which 

subsequently underwent photoelectrocyclization with 

simultaneous ground state dehydration of the putative N- 

hydroxyl intermediates to yield the Indenoquinolines. The IR, 

NMR and mass spectral studies revealed that all the 

substituted 2-Benzylideindan-1-one oximes were in E,E- 

configuration.  The photocyclisation reaction yielded various 

Indenoquinolines in 45-55% yield. 
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