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ABSTRACT:

A green, efficient and environmentally benign procedure has been developed for the synthesis of
Tetrahydro benzo [b] pyran derivatives from one-pot three component condensation reactions of
Aromatic aldehyde, malononitrile and dimedone in tetrabutyl ammonium hydrogen sulphate
(TBAHS) and aqueous ethanol.
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INTRODUCTION:
As an important class of oxygen containing heterocycles, tetrahedrobenzo [b] pyran are widely

ii-iii

anticancer activity'™", photoactive material", cosmetic and pigments* . They can also be used as
cognitive enhancer not only for the treatment of neurodegnrative disease. For example
Alzhaimer’s disease, Huntington’s disease, Parkinson’s disease, amyotropiclatera Sclerosis,
AIDS associated dementia and Down syndrome but also for the treatment of Schizophrenia and
Myoclonus”. The versatile utilization of the pyran derivatives in the field of organic synthesis
and medicinal chemistry, many researchers have been encouraged to develop highly efficient
procedure for the preparation of this kind of compound.

Hence, considering the fascinating advantages of MCRs some methodologies for the synthesis of
tetrahedrobenzo [b] pyran via three component one pot reaction catalyzed by N-
methylimidazole™, 1,4-diazabicyclo [2.2.2] octane™, (NH4),HPO4 ™ , ZnO-beta Zeolite®, K3PO4
¥ nanosized Ce;MgXZr; 4O, ™, Ru (II) complex™", Na,SeO4 *", S-Proline™, L-Proline™" , 1,8-
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diazabicyclo [5.4.0] undec-7-ene™"", sulfonic acid silica*", phenylboronic acid*™, Caro’s acid-
silica gel™ and cesium (III) chloride ™ have been reported. In addition, procedure of catalyst-
free and 2, 2, 2-trifluoro ethanol as a reaction medium™", microwave and ultrasonic irradiation
PP and ionic liquid mediated ™V synthesis have also been reported. Some of the reported
methods were also reported expensive catalysts, strong acidic conditions, higher temperature,
require longer reaction time, resulting cumbersome product isolation procedure.

Acidic TBAHS act as a Phase transfer catalyst (PTC) and it perform much organic
transformation under mild condition. The one-pot multicomponent synthesis of 2,4,6-triaryl
pyridine ', N-monosubstituted o-ketoamide™"", 3-alkylated indole derivatives™" and
benzopyran annulated pyrano[2,3-c] pyrazole by using TBAHS as a catalyst. Thus new route
utilizing a MCR protocol, for the synthesis of benzo [b] pyran can attract considerable attention
in the search of method for rapid entry of these heterocycles. Consequently, we thought that
there is scope for further innovation towards milder reaction condition, short reaction time and

better yield in choosing TBAHS for this multicomponent reaction (MCRs).

RESULT AND DISCUSSION:

Here, we reported the synthesis of tetrahydro benzo [b] pyran derivatives (4a-n) via
Knoevenagel-Michael condensation pathways (Table 3). Initially, a model reaction was
examined using dimedone (1), benzaldehyde (2), and malononitrile (3) were refluxed in aqueous
ethanol using Tetrabutyl ammonium hydrogen sulphate (TBAHS) (10 mol%) (Scheme 1). After
4 h, 85% of tetrahydro benzo [b] pyran (4) product was obtained. When the amount of Tetrabutyl
ammonium hydrogen sulphate (TBAHS) was gradually increased to 20 mol % , the yield was
remain same. Therefore, TBAHS (10 mol%) catalyst is good for the yields of benzo [b] pyran
derivatives (4a-n). Further, we investigated on the systematic evaluation of different solvent,
such as toluene, DCM, THF, DMF, water, ethanol and ethanol: water, (Tablel, entry 1-7), for
model reaction in presence of Tetrabutyl ammonium hydrogen sulphate (TBAHS) (10 mol%)
catalyst (Scheme 1). The results indicated that the solvent has significant effect on the product
yield and reaction time. The best conversation was found, when the reaction carried out in
aqueous ethanol (EtOH:H,O) (Tablel, entry 7). The use of aqueous ethanol as solvent in reaction
protocol exhibit remarkable benefits like environmentally safe, comparatively cheaper to operate
and easy work up. We have carried out the model reaction using different amount of catalyst.
The catalyst screening result are summarized in (Table 2). It was observed that the excellent
yield was obtained by using 10 mol% of Tetrabutyl ammonium hydrogen sulphate (Table 2,
entry 5).

- R
o CHO
§ CN TBAHS (10 mol %) CN
+ | Fr+ < >
o = CN EtOH + H,0 NH
60 °C :
3
1 (2a-n) €)) (4a-n)
R= Substituted aromatic aldchyde. Scheme-l
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Table 1. Optimization of the reaction conditions using different solvents.'!

Entry Solvent Reaction Time (h) Yield (%)™
1 Toluene 7.0 35

2 DCM 8.0 40

3 THF 9.0 45

4 DMF 6.5 50

5 Water 5.5 75

6 Ethanol 4.5 75

7 Ethanol-Water(1:1) 4.0 85

5] Reaction conditions: dimedone (1) (2.0 mmol), substituted aromatic aldehydes (2) (2.0 mmol), and malononitrile (3) (2.0
mmol) in aqueous ethanol and Tetrabutyl ammonium hydrogen sulphate were refluxed at 60(7.
I [solated yields.

Table 2: Optimization Study for the amount of Tetrabutyl ammonium hydrogen sulphate.™

Entry Catalyst Temperature Reaction Time Yield
(mole %) () (h) %!

1 01 60 3.0 42

2 02 60 3.0 50

3 05 60 3.0 60

4 08 60 3.0 71

5 10 60 3.0 85

6 15 60 3.0 85

7 20 60 3.0 85

2l Reaction conditions: dimedone (1) (2.0 mmol), substituted aromatic aldehydes (2) (2.0 mmol), and malononitrile (3) (2.0
mmol) in aqueous ethanol and Tetrabutyl ammonium hydrogen sulphate were refluxed at 60(1. ™ Isolated yields.

Table 3: Three component reaction of dimedone (1) (2.0 mmol), substituted aromatic aldehydes
(2) (2.0 mmol), and malononitrile (3) (2.0 mmol) for the synthesis of (4a-4n)."!

Entry Aldehydes Time Yield Mp (°C)
(Hrs) (%)"! Found Lit.Xe

4a -C¢Hs 2.5 75 226-228 228-230"

4b 4’-OCHj3 -CgH, 3.0 85 199-201 198-200"

4¢ 4’-CHj -CgH,4 3.0 80 213-215 212-214

4d 4>-Br -CgH, 3.0 78 200-201 201-203%

4e 4-C1 -C¢H,4 3.5 70 199-201 201-203*"

4f 4’-NO, -C¢H,4 3.5 63 235-237 236-238™"

4g 4’-OH -C¢H,4 2.0 75 199-201 201-203""

4h 4-F -C¢Hy4 4.0 59 196-198 200-201"

4 4-OCHs, 3’-OCH;-C¢H; 2.0 79 210-212 211-213*"

4j 3’- Br -C¢H,4 3.5 67 227-229 229231

4k 3’-NO, -C¢H,4 4.5 59 202-204 201-203""
41 3’- OH -C¢H,4 2.0 70 210-212 2132159
4m 2~ Cl -C¢Hy 3.5 68 221-223 222-224H
4n -C4H;0 3.5 66 202-204 200-202

oI Reaction conditions: dimedone (1) (2.0 mmol), substituted aromatic aldehydes (2) (2.0 mmol), and malononitrile (3) (2.0
mmol) in aqueous ethanol and Tetrabutyl ammonium hydrogen sulphate were refluxed at 60[7.
I [solated yields.
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After investigating the influence of different parameters on the model reaction, we turned our
attention towards the tetrahydro benzo [b] pyran derivatives (4a-n), using dimedone (1), different
substituted Aromatic aldehydes (2a-n), and malononitrile (3) were refluxed in the presence of
Tetrabutyl ammonium hydrogen sulphate (TBAHS) (10 mol%) in aqueous ethanol (Scheme 1),
and the result are summarized in Table 3. The desired products (4a-n) were obtained to
excellent yields.

These synthesized products (4a-n) were completely characterized from IR, '"H-NMR, Mass and
PC-NMR spectroscopic technique and also elemental analysis. We proposed tentative plausible
mechanism for the formation of tetrahydro benzo [b] pyran derivatives (4a-n) in the presence of
Tetrabutyl ammonium hydrogen sulphate (TBAHS). The overall, mechanism takes place
according to Knoevenagels-Micheal reaction (Scheme-II).

0 NH N
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o 0 rH o A
CN CN H oy
\ =
mNm m&. /ﬁj\/kk Co
1 oH N
4 Scheme-ll 10
EXPERIMENTAL:

Open capillary tubes were used for melting points of isolated synthesized compounds and are
uncorrected. Perkin-Elmer FTIR spectrophotometer was used for IR (KBr) spectra of
compounds. Mass spectral data were recorded on liquid chromatography mass spectrometer
(Shimadzu 2010Ev) using ESI probe. The 'H and C NMR spectra were recorded on various
spectrometers at 300 & 400MHz using TMS as an internal standard.

General procedure for the synthesis of 2-Amino-3-Cyano-7,7-dimethyl-oxo-5, 6,7,8-
tetrahydro-4H- benzopyran (4a-4n ):

A mixture of Dimedone or 5, 5-dimethyl-1,3-cyclohexanedione (1) (2.0 mmol), different
substituted Aromatic aldehydes (2a-n) (2.0 mmol), Malononitrile (3), (2.0 mmol) and
Tetrabutyl ammonium hydrogen sulphate (TBAHS) (10 mol % ) was refluxed in the presence 10
ml ethanol and 10 ml water for three hours. The progress of reaction was monitored by TLC. The
reaction mixture was cooled to room temperature and separated solid product was filtered,
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washed with water and recrystallized from ethanol to form (4a-n). These synthesized products
(4a-n) were characterized from IR, 'H-NMR, Mass and *C-NMR spectroscopic technique and
also elemental analysis.

SPECTRAL ANALYSIS:
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-phenyl-5-0x0-4H benzopyran (4a) :

IR (KBr/cm™ ) 3394,3213 (-NH,), 2198 (-CN), 1681 ( C=0); 'H NMR (300MHz, DMSO-dg ,
ppm ) & 0.95 -1.03 (2s, 6H, -2CH3), 2.07-2.12 & 2.22-2.28 (2d, 2H, -CH,), 2.50 (s, 2H, -CH,),
2.51 (s, 1H, -CH), 6.90 ( bs,2H,-NH,) 7.01-7.89 ( m, 5 H, Ar-H) ; EI-MS (m/z: RA %): 295
(M™, 100% ). *C NMR (300 MHz, DMSO-d¢/ ppm ) &: 195( C=0), 162, 158, 144, 128,
127,126,119 (-CN),112, 58, 50, 39, 35, 31, 28, 26. Elemental analysis calculated data for
CisHi1sN20;, 5 C, 73.53 ; N, 09.92. Found: C, 73.50; N, 09.90.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7, 7-dimethyl-4-(4’-methoxy phenyl)-5- oxo-4H-
benzopyran (4b) :

IR (KBr/cm™): 3375,3305 (-NH>), 2190 (-CN), 1685 ( C=0); "H NMR (300MHz, DMSO-ds
ppm ) 6 0.95 -1.03 (2s, 6H, -2CH3), 2.05-2.11 & 2.21-2.27 (2d, 2H, -CH;), 2.49 (s, 2H,-CH,),
3.70 (s,3H,- Ar—OCH3), 4.11 (s, 1H, -CH), 6.95 (' bs, 2H,-NH,) 6.82-6.85 & 7.03-7.06 ( m, 4 H,
Ar-H) ; EI-MS (m/z: RA %): 323 (M, 100% ). >C NMR (300 MHz, DMSO-d¢/ ppm ) &: 195(
C=0), 162, 158, 157, 128, 121(-CN), 58, 54, 50, 39, 34,31, 28, 26. Elemental analysis
calculated data for CigH0N,O5 ; C, 70.37 ; N, 08.64. Found: C, 70.35; N, 08.62.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-methylphenyl)-5-oxo-4 H
benzopyran(4c) :

IR (KBr/cm™): 3426, 3325 (-NH,), 2191 (-CN), 1682 ( C=0); '"H NMR (300MHz, DMSO-ds ,
ppm) 6 0.95 -1.03 (2s, 6H, -2CH3), 2.10 & 2.23 (2d, 2H, -CH,), 2.25 (s, 3H,-CHj3), 2.51 (s, 2H, -
CH,), 4.12 (s, 1H, -CH), 6.96 ( bs, 2H,-NH;) 7.02- 7.10 ( m, 4 H, Ar-H); EI-MS (m/z: RA %):
308 (M™100%). >C NMR (300 MHz, DMSO-d¢/ ppm ) &: 196( C=0), 162, 158, 142, 136,129,
127, 120(-CN), 113, 58, 50, 40, 39, 32, 28, 27, 21. Elemental analysis calculated data for
Ci9H20N20; 5 C, 74.03 ;' N, 09.09. Found: C, 74.00; N, 09.09.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-bromophenyl)-5-oxo-4 H
benzopyran (4d) :

IR (KBr/cm™): 3390, 3286 (-NH,), 2187 (-CN), 1677 ( C=0); "H NMR (300MHz, DMSO-ds ,
ppm) 6 0.94 -1.03 (2s, 6H, -2CH3), 2.10 & 2.20 (2d, 2H, -CH,), 2.50 (s, 2H, -CH;), 4.17 (s, 1H,
-CH), 7.06 ( bs, 2H,-NH;) 7.12 & 7.49 ( m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 373 (M+2,
98%), 371(M"™ 100%). *C NMR (300 MHz, DMSO-dy¢/ ppm ) &: 196( C=0), 164, 158, 157,
128,120(-CN), 126, 58, 50, 39, 31, 28, 26. Elemental analysis calculated data for C;sH;7BrN,O;
C, 65.85; N, 08.54. Found: C, 65.83; N, 08.52.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-chlorophenyl)-5-oxo0-4 H-
benzopyran (4e) :

IR (KBr/cm™): 3469, 3320 (-NH,), 2190 (-CN), 1685 ( C=0); '"H NMR (300MHz, DMSO-ds,
ppm) 6 0.98 -1.07 (2s, 6H, -2CH3), 2.09 & 2.27 (2d, 2H, -CH,), 2.53 (s, 2H, -CH;), 4.70 (s, 1H,
-CH), 7.03 ('bs, 2H,-NH;) 7.16 - 7.38 ( m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 328 (M 100%).
>C NMR (300 MHz, DMSO-d¢/ ppm ) &: 195( C=0), 163, 159, 142, 130, 129,128, 119(-CN),
112, 57, 50, 40, 39, 32,28, 27. Elemental analysis calculated data for C;sH;7CIN,O,; C, 65.85 ;
N, 08.54. Found: C, 65.82; N, 08.51.
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2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-nitrophenyl)-5-oxo0-4 H-
benzopyran (4f) :

IR (KBr/cm™): 3407, 3325 (-NH,), 2180 (-CN), 1672 ( C=0); '"H NMR (300MHz, DMSO-d, ,
ppm ) & 0.95 -1.04 (2s, 6H, -2CH3), 2.13 & 2.28 (2d, 2H, -CH;), 2.56 (s, 2H, -CH;), 4.36 (s,
1H, -CH), 7.18 ( bs, 2H,-NH,) 7.43- 8. 19 ( m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 339 (M"
100%). *C NMR (300 MHz, DMSO-d¢/ ppm ) &: 192( C=0), 163, 159, 146, 129,124, 119(-
CN), 112, 57, 50, 40, 39, 32, 28, 27. Elemental analysis calculated data for C;sH;7N3O4 ; C,
63.72 ; N, 08.26. Found: C, 63.70; N, 08.24.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-hydroxyphenyl)-5-oxo-4 H-
benzopyran (4$) :

IR (KBr / cm™ ): 3465 (-OH), 3365, 3201 (-NH,), 2198 (-CN), 1661 ( C=0); 'H NMR
(300MHz, DMSO-ds, ppm ) 0 0.98 -1.07 (2s, 6H, -2CH3), 2.09 & 2.27 (2d, 2H, -CH;), 2.53 (s,
2H, -CH,), 4.26 (s, 1H, -CH), 5.73 ( bs, 2H,-NH,) 6.63- 7.09 ( m, 4 H, Ar-H) 8.70 (s, 1H, Ar-
OH); EI-MS (m/z: RA %): 310 (M™ 100%). *C NMR (300 MHz, DMSO-d¢/ ppm ) &: 195(
C=0), 156, 159, 132, 130,129, 128, 119(-CN), 112, 57, 50, 40, 39, 28, 27. Elemental analysis
calculated data for C;gH;sN>O5 ; C, 65.85 ; N, 08.54. Found: C, 65.83; N, 08.52.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4’-fluorophenyl)-5-oxo0-4 H-
benzopyran(4f) :

IR (KBr/cm™): 3345, 3310 (-NH,), 2191 (-CN), 1687 ( C=0); 'H NMR (300MHz, DMSO-ds ,
ppm) 3 0.94 -1.03 (2s, 6H, -2CH3), 2.12 & 2.26 (2d, 2H, -CH,), 2.50 (s, 2H, -CH,), 4.20 (s, 1H,
-CH), 7.03 ( bs, 2H,-NH»), 7.09-7.13 (d, 2H, Ar-H), & 7.17-7. 20.(d, 2H, Ar-H); EI-MS (m/z:
RA %): 312 (M™ 100%). *C NMR (300 MHz, DMSO-d¢/ ppm ) &: 196( C=0), 163, 159, 141,
129,120(-CN), 115,113, 58, 50, 40, 39, 32, 28, 27. Elemental analysis calculated data for
C]anFNzOz . C, 6923, N, 08.97. Found: C, 6920, N, 08.92.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(3,4’-dimethoxyphenyl)-5-oxo-4 H-
benzopyran (4i) :

IR (KBr/cm™): 3390, 3320 (-NH,), 2193 (-CN), 1682 ( C=0); '"H NMR (300MHz, DMSO-dg,
ppm ) & 0.98 -1.04 (2s, 6H, -2CH3), 2.12 & 2.24 (2d, 2H, -CH,), 2.50 (s, 2H, -CH;), 3.77 (2s,
6H,(-2-OCH3), 4.13 (s, 1H, -CH), 6.95 ( bs, 2H,-NH,) 6.63-6.66 (dd, 1H, Ar-H), 6.69-6.70(d,
1H, Ar-H), 6.85-6.87(d, 1H, Ar-H) ; EI-MS (m/z: RA %): 354 (M 100%). *C NMR (300 MHz,
DMSO—-dg¢/ ppm ) 6: 195( C=0), 162, 158, 148, 137, 119(-CN), 113, 58, 54, 39, 31, 28, 26.
Elemental analysis calculated data for C0H2,N,O4 ; C, 67.81; N, 07.89. Found: C, 67.79; N,
07.87.

2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(3’-bromophenyl)-5-oxo-4 H-
benzopyran (4j) :

IR (KBr/cm™): 3343, 3310 (-NH,), 2191 (-CN), 1687 ( C=0); '"H NMR (300MHz, DMSO-ds,
ppm ) & 0.97 -1.03 (2s, 6H, -2CHj3), 2.12 & 2.24 (2d, 2H, -CH,), 2.53 (s, 2H, -CH,), 4.20 (s,
1H, -CH), 7.09 ( bs, 2H,-NH;) 7.15- & 7.40 (m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 373 (M+2,
98%), 371(M ™ 100%). >*C NMR (300 MHz, DMSO-d¢/ ppm ) &: 196( C=0), 163, 159, 147, 131,
129,127, 119(-CN), 112, 58, 50, 40, 39,32, 28, 27. Elemental analysis calculated data for
CisH7BrN,O,; C, 57.91 ; N, 07.51. Found: C, 57.89; N, 07.50.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(3’-nitrophenyl)-5-oxo-4 H-
benzopyran (4k) :

IR (KBr/cm™): 3420, 3325 (-NH,), 2187 (-CN), 1654 ( C=0); '"H NMR (300MHz, DMSO-ds,
ppm ) & 0.96 -1.04 (2s, 6H, -2CH3), 2.13 & 2.30 (2d, 2H, -CHy), 2.55 (s, 2H, -CH,), 4.42 (s,
1H, -CH), 7.14 ( bs, 2H,-NH,) 7.61- 8.09 ( m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 339 (M~
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100%). BC NMR (300 MHz, DMSO-d¢/ ppm ) d: 196( C=0), 163, 159, 146, 134,130, 122,
120(-CN), 112, 57, 50, 40, 39, 28, 27. Elemental analysis calculated data for C;sH;7N30;4 ; C,
63.72 ; N, 08.26. Found: C, 63.70; N, 08.24.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(3’-hydroxyphenyl)-5-oxo-4 H-
benzopyran(4l) :

IR (KBr/ cm’ ): 3465 (-OH), 3469, 3320 (-NH,), 2176 (-CN), 1685 ( C=0); "H NMR (300MHz,
DMSO-ds, ppm ) 6 0.98 -1.07 (2s, 6H, -2CH3), 2.09 & 2.27 (2d, 2H, -CH;), 2.53 (s, 2H, -CH,),
4.26 (s, 1H, -CH), 5.73 (' bs, 2H,-NH,) 6.63- 7.09 ( m, 4 H, Ar-H) 8.70 (s, 1H, Ar-OH); EI-MS
(m/z: RA %): 310 (M 100%). BC NMR (300 MHz, DMSO-d¢/ ppm ) 8: 195( C=0), 156, 159,
132, 130,129, 128, 119(-CN), 112, 57, 50, 40, 39, 28, 27. Elemental analysis calculated data for
CisHisN>O;5 ; C, 65.85 ; N, 08.54. Found: C, 65.83; N, 08.52.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(2’-chlorophenyl)-5-oxo-4 H-
benzopyran (4m) :

IR (KBr/ cm’! ): 3469, 3325 (-NH,), 2185 (-CN), 1680 ( C=0); "H NMR (300MHz, DMSO-dg ,
ppm ) & 0.96 -1.08 (2s, 6H, -2CHj3), 2.06 & 2.29 (2d, 2H, -CH;), 2.54 (s, 2H, -CH,), 4.72 (s,
1H, -CH), 7.01 ( bs, 2H,-NH,) 7.16 - 7.40 ( m, 4 H, Ar-H) ; EI-MS (m/z: RA %): 328 (M~
100%). C NMR (300 MHz, DMSO—d¢/ ppm ) &: 192( C=0), 161, 159, 140, 130, 129,128, 120(-
CN), 112, 55, 50, 40, 38, 32,28. Elemental analysis calculated data for C;sH;7CIN,O; ; C, 65.80
; N, 08.50. Found: C, 65.78; N, 08.48.
2-Amino-3-Cyano-5,6,7,8-tetrahydro-7,7-dimethyl-4-(furan-2-yl)--5-oxo-4 H-
benzopyran(4n) :

IR (KBr/ cm’ ): 3469, 3320 (-NH>), 2176 (-CN), 1685 ( C=0); 'H NMR (300MHz, DMSO-dg,
ppm) 3 0.96 -1.06 (2s, 6H, -2CH3), 2.05 & 2.29 (2d, 2H, -CH,), 2.29 (s, 2H, -CH,), 4.19 (s, 1H,
-CH), 6.80 ( bs, 2H,-NH,), 6.40-7.52 (m, 3H, furan-H); EI-MS (m/z: RA %): 285 (M 100%).
B3C NMR (300 MHz, DMSO-d¢ / ppm ) &: 197( C=0), 159, 155, 152, 142, 129,119(-CN),
115,113, 56, 50, 40, 39, 32, 28, 27. Elemental analysis calculated data for C;sHsN,O; ; C,
67.59; N, 09.85. Found: C, 67.57; N, 09.82.

CONCLUSION:

In Conclusion, we have developed a novel efficient and eco-friendly synthesis for the
preparation of tetrahydro benzo[b] pyran derivatives by one-pot three component condensation
reactions of Aromatic aldehyde, Malononitrile and Dimedone in Tetrabutyl ammonium hydrogen
sulphate (TBAHS) and aqueous ethanol. The product can be easily isolated by simple work up
procedure such as dilution and filtration of the precipitated product. The ambient condition,
ecofriendly solvent, short reaction time, excellent isolated yields and easy work up make this
methodology for the synthesis of benzo[b] pyran.

ACKNOWLEDGMENTS:

Authors are grateful to Principal, Yeshwant Mahavidyalaya, Nanded for providing laboratory
facilities, UGC, New Delhi (File n0.41-230/2012) (SR) for financial support and

The Director, Panjab University, Chandigarh for providing spectra.

REFERENCES:
1 Hafez E.A.A. Elnagdi, M.H.; Elagemey,A.G.A.; EI-Taweel, F.M.A.A. Heterocycles,
1987, 26, 903-907.

Bonsignore, L.; Loy, G.; Calignano, A. Eur. J. Med. Chem.1993, 28, 517-520.

219



V. N. Bhosale et al. / Heterocyclic Letters Vol. 8| No.1|213-220|Nov-Jan |2018

11i. Devi, I.; Bhuyan, P.J. Trtrahedron Lett.2004, 45, 8625-8627.
1v. Armesto, D.; Horspool, W.M.; Martin, N.; Ramos, A.; Seaone, C. J.Org.Chem.1989, 54,
3069-3072.
V. Ellis, G.P.; A. Taylor.; E.C. Eds.; John Wiley: New York, NY, US4, 1977, 11-139.
Vi. Konkoy, C. S.; Fick, D. B.; Cai, S.X.; Lan, N. C.; Keana, J.FE.W.PTC Int. Appl. 2000,
WO 0075123.
Vii. Lian, X.Z.; Huang, Y.; Li, Y.Q.; Zheng, W.J . Monatsh. Chem.2008, 139, 129-131.
viil. Tahmassebi, D.; Bryson,J.A.; Binz, S.I. Synth. Commun.2011, 41,2701-2711.
iX. Balalaie,S.; Bararjanian, M.; Sheikh-Ahmadi,M. Synth. Commun. 2007, 37, 1097-1108.
X. Katkar, S.S.; Lande, M.K.; Arbad, B. R.; Gaikwad, S. T. Chin. J. Chem. 2011, 29,199-
202.
X1. Pore, D.M.; Undale,K.A.; Dongare,B.B.; Desai,U.V. Catal. Lett. 2009, 132,104-108.
XIl. Rathod, S.; Arbad, B. R.; Lande, M.. Chin. J. Chem. 2010, 31,631-636.
Xiil. Tabatabaeian, K.; Heidari, H.; Mamaghani, M.; Mahmoodi, N. O. Appl. Organometal.
Chem. 2012, 26, 56-61.
Xiv. Hekmatshoar, R.; Majedi, S.; Bakhtiari, K. Catal. Commun. 2008, 9, 307-310.
XV. Balalaie, S.; Bararjanian, M.; Amani, A. M.; Movassagh, B. Synth. Lett. 2006, 263-266.
XVi. Li, Y.; Chen, H.; Shi, C.; Ji, S. J.Comb. Chem. 2010, 12, 231-237.
XVil. Khurana, J.M.; Nand, B.; Saluja, P. Tetrahedron, 2010, 66, 5637-5641.
XViil. Ziarani, G. M.; Abbasi, A.; Bediei, A.; Aslani, Z. E-J. Chem. 2011, 8, 293-295.
XiX. Nemouchi, S.; Boulcina, R.; Carboni, B.; Debache, A. C.R. Chim. 2012, 15, 394-397.
XX. Oskooie, H. A.; Heravi, M. M.; Karimi, N.; Zadeh, M.E. Synth. Cmmun. 2011, 41, 436-
440.
XXI. Sabitha, G.; Arundhathi, K.; Sudhakar, K.; Sastry, B. S.; Yadav, J. S.
Synth.Commun.2009, 39,433-442.
XXIl. Khaksar, S.; Rouhollahpour, A.; Talesh, S. M. J. Fiuor.Chem. 2012, 141, 11-15.
XXxiil. Feng, C.; Wang, Q.; Lu, C.; Yang, G.; Li, T. S. Comb. Chem. High Throughput Screen.
2012, 15, 100-103.
XX1V. Li, J. T.; Xu, W. Z.; Yang, L.C.; L1, T. S. Synth. Commun. 2004, 34, 4565-4571.
XXV. Peng, Y.; Song, G. Catal. Commun. 2007, 8, 111.
XXVI. Reddy, K. S.; Reddy, R. B.; Mukkanti, k.; Thota, G.; Shrinivasulu, G. Rasayan J. Chem.
2011, 4, 299.
XXVII. Shao, J.; Huang, X.; Wang, S.; Liu, B.; Xu, B. Tetrahedron, 2012, 68, 573.
XXViil. Domodiran, M.; Kumar, R. S.; Sivakumar, P. M.; Doble, M.; Perumal, P.T. J. Chem. Sci.

2009, 121, 65.

Received on November 11. 2017.

220



