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Experimental Procedures

General Remarks
1. Materials and Instrumentation

1.1 Materials:
All glassware and Teflon-coated magnetic stir bars were cleaned with aqua regia, followed by washing with distilled water before drying in an oven. The chemicals used in the synthesis of 4H-benzo[b]pyrans derivatives were obtained from Merck, Himedia and Sigma - Aldrich Chemical Company. All chemicals and solvents used for the synthesis were of spectroscopic reagent grade.
1.2 Characterization:
Transmission Electron Microscopy (TEM) images were obtained on a JEOL/ JEM 2100 TEM instrument with voltage 200 KV. The SEM Images were studied using a JEOL 7401F instrument. The XRD pattern of the catalyst samples is measured using a Cu Kα radiation, K = 1.54056 Ȧ and operating condition of 40 kV and 30 mA in the 2θ range 10-80o at the scan speed of 0.05o per second. NMR spectra are registered on NMR spectrometer operating at 300 MHz and 400MHz for 1H using CDCl3 and DMSO-d6 with TMS as the internal standard. Chemical shifts are expressed in ppm and J values are given in Hz (Coupling constants are calculated according to the actual values given in NMR spectrums, here the decimals are reduced). The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet. Inductively coupled plasma (ICP) was carried out on Thermo Electron IRIS Intrepid II XSP DUO. The percentage of elements C, H, N in an organic compound are analyzed by using the instrument Elementar Vario EL III over a wide range of sample matrices and concentration. FT-IR spectra were recorded on Shimadzu FT-IR 8400S using KBr pellets and the scanning range was 4000–400 cm-1 and the resolution was 4 cm-1. UV-Vis absorption spectra were recorded by using Shimadzu UV-2550 spectrophotometer. Purifications by column chromatography are performed on silica gel 60-120 mesh. Melting points of an isolated products were measured by using open capillary method.
2. Catalyst preparation

2.1. Synthesis of CuO NPs:


The CuO nanoparticles was synthesized by chemical precipitation method using Copper nitrate as a precursor. The aqueous solution of copper nitrate (3.750 g, 0.02 M) was prepared in a clean RB flask. Sodium Hydroxide (0.4 g, 0.01 M) was slowly dropped into RB flask under vigorous stirring until pH reached to 14. The color of the solution turned from green to bluish green and then finally to black. The black precipitate was separated and repeatedly washed by deionized water and absolute ethanol for several times till it reaches the pH 7. Then the precipitate was dried in an air oven for overnight. Finally it was calcined at 500˚c for 4 hours to obtain CuO NPs.10
2.2. Synthesis of Cellulose Nanocrystals from Rice Husk:

20 g of rice husk was dewaxed with water in a soxhlet apparatus. Then it was treated with 20 mL of 10% NaOH solution and 80 mL of distilled water and allowed to stir in magnetic stirrer for half an hour at constant temperature around 60˚c. During this alkaline hydrolysis, lignin and hemicellulose content was removed. The obtained slurry was filtered and bleached by dispersing in 250 mL of 2% sodium sulphite and pH found to be maintained at 11.8. The cellulose was washed with distilled water and then neutralized by adding 1N H2SO4 in dropwise manner and the obtained product was dried in a vacuum oven at 60˚c. 11
2.3. Synthesis of CuO nanoparticles decorated on Cellulose nanocrystals (CuO-CNs):
CNs was suspended in deionized water, then mixed with 25 mL CuSO4 (1.245g, 0.5 mM) using magnetic stirring to form a homogeneous solution. Then a solution of sodium borohydride (2 mL) was added to the suspension dropwise under ambient condition. The resulting solution was stirred for about an hour. Finally CuO-CNs was separated from the suspension by ultracentrifugation and then washed with deionized water for complete removal of by-products and unreacted CNs. After complete dissolution, CuO-CNs was dried at 120˚c for 1 h to remove the moisture content. 12
2.4. Catalytic performance studies:

CuO decorated on CNs catalytic performance was assessed by the synthesis of 2-amino-4H-benzo[b]pyrans. The reaction tube was charged with benzaldehyde (0.106 mL, 1 mmol), malononitrile (0.066 mL, 1 mmol), dimedone (0.292g, 1 mmol), catalyst, CuO-CNs (15 wt. %) and water (5 mL) and stirred at ambient temperature for a recorded time as in Table.2 The progress of the reaction was monitored by TLC (Ethyl acetate - hexane, 40/60). After completion of the reaction, the catalyst was removed by simple filtration, washed with ethanol, acetone and dried in an oven for reusability. The filtrate was allowed to stand at room temperature. The solid product was precipitated out and recrystallized from ethanol without carrying out column chromatographic technique. The recrystallized products were obtained in high yield. The structure of each purified compound was confirmed by analytical as well as spectral studies including FT-IR, 1H NMR and elemental analysis.  
3. Characterization data of the Catalyst CuO-CNs:

Table: S1 Percentage of Elements present in CuO-CNs:

	Element
	App. Conc.
	Intensity corrn.
	Weight %
	Weight % Sigma
	Atomic %

	O K
	17.02
	1.1342
	35.37
	0.65
	58.74

	C K
	1.59
	1.0589
	21.39
	0.25
	20.71

	S K
	7.19
	0.8689
	13.48
	0.57
	9.72

	Cu K
	15.27
	0.8357
	29.76
	1.12
	10.83

	Total
	
	
	100.00
	
	100.00


The total Copper content in the sample is determined by EDX analysis and it is found to be 10.83 atom % (Fig. 2). 

Atomic Absorption Spectroscopy Analysis:

From AAS analysis also Copper concentration in CuO-CNs is found to be 10.79 %
Evidence for the absence of Cu2+ ions leaching during the reaction:

Inductively coupled plasma atomic emission spectroscopy-(ICP-AES) Analysis
CuO-CNs is dissolved in aqua regia, diluted and analyzed with ICP-AES. From ICP-AES analysis Copper concentration in CuO-CNs is found to be 10.77 %.

	Element Symbol
	C
	O
	S
	Cu

	Concentration (%)
	20.69
	58.88
	9.66
	10.77


CuO-CNs (15 wt. %) is added to a mixture of benzaldehyde (1 mmol), malanonitrile (1 mmol), dimedone (1 mmol) in water (5 mL) and stirred at room temperature for 20 min. After completion of reaction, the reaction mixture is filtered. The filtrate and reused CuO-CNs (dissolved in aqua regia) are analyzed with ICP-AES. 

BDL: BELOW DETECTABLE LIMIT
Filtrate:

	Element Symbol                                
	Cu

	Concentration (%)
	BDL


Reused CuO-CNs (dissolved in aqua regia):

	Element Symbol
	C
	O
	S
	Cu

	Concentration (%)
	20.69
	58.88
	9.66
	10.77


This result shows that no leaching of copper has taken place. This proves that catalyst is heterogeneous in nature.
4. Calculations of green chemistry metrics for compound 
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E-factor: The E-factor of organic conversion can be calculated as mass of waste i.e. the total mass of raw materials minus the total mass of product, all divided by the total mass of product. The ideal value of E factor is zero.

E-factor = [mass of waste]/ mass of product

Where mass of waste = total mass of raw materials minus the total mass of product
E-factor = [0.106 g (benzaldehyde 1) + 0.066 g (malanonitrile 2) + 0.140 g (Dimedone 3) – 0.292 g (product 3a)] / 0.292 g (product 3a)
E-Factor = 0.068
Process mass intensity (PMI): PMI is defined as the total mass used in a process divided by the mass of product.

PMI = ∑ (mass of stoichiometric reactants + solvent) / mass of product

 = [0.106 g (1) + 0.066 g (2) + 0.140 g (3)] / 0.292 g (3a) = 1.068 
or 

PMI = E-factor + 1 = 0.068 + 1 =1.068
PMI = 1.068
Atom economy (AE): AE serves to determine the efficiency of a chemical reaction with regard to how many atoms from the starting materials reside within the product. The ideal value of AE factor is 100% (all atoms from the starting materials reside in the product).
AE = M, W of product ÷ ∑ (MW of stoichiometric reactants) × 100

= 294 (3a) ÷ [106 (1) + 66 (2) + 140 (3)] × 100

AE = 94.2 %

Reaction mass efficiency (RME): Reaction mass efficiency is defined as the mass of product divided by the sum of total mass of stoichiometric reactants.
RME = mass of product /∑ (mass of stoichiometric reactants) × 100

RME = 0.292 g (3a) / [0.106 g (1) + 0.066 g (2) + 0.140 g (3)] X 100

= [0.292 / 0.312] X 100
= RME = 93.58 %
5. Characterization data of the prepared compound: 
1. 2-amino-3-cyano-4-phenyl-7,7-dimethyl-5-oxo-4H-5,6,7,8-tetrahydrobenzo[b]pyran:1 The compound 3a is prepared according to the general procedure. Yield: 97%; Melting Point: 233 – 234 ̊ c (lit : 233 – 234 ̊ c); FT-IR (KBr) νmax: 3394, 3323, 3211, 2960,2198, 1676, 1660, 1602, 1369, 1213, 1159, 1137, 1035, 815, 736, 696 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.87 (s, 3H), 0.95 (s, 3H), 2.06 (d, 1H, J=14 Hz) , 2.31 (d, 1 H, J = 14 Hz), 2.42 (s , 2H) , 4.19 (s, 1 H), 6.99 (s, 2H), 7.04 – 7.11 (m, 3H), 7.26 (t, 2H, J = 7 Hz) ppm. Anal. Calculated for C18H18N2O2 (294.35): C, 73.45; H, 6.16; N, 9.52 % Found: C, 73.35; H, 6.17; N, 9.49 %
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2. 2-amino-3-cyano-4-(4-chlorophenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:1 The compound 3b is prepared according to the general procedure. Yield: 91 %; Melting Point: 216 - 217 ̊ c (lit: 215 – 217 ̊ c); FT-IR (KBr) νmax: 3380, 3321, 2958, 2187, 1677, 1652, 1606, 1454, 1355, 1218, 1166, 1058, 1037, 995, 756, 563 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.96 (s, 3H), 1.05 (s, 3H), 2.16 (d, 1H, J=16 Hz), 2.24 (d, 1 H, J = 16 Hz), 2.49 (s , 2H) , 4.21 (s, 1 H), 7.00 (s, 2H), 7.15 (d, 2H, J = 8.4 Hz), 7.31 (d, 2H, J = 8.4 Hz)  ppm. Anal. Calculated for C18H18ClN2O2 (328.79): C, 65.75; H, 5.21; N, 8.52 % Found: C, 65.65; H, 5.24; N, 8.49 %
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3. 2-amino-3-cyano-4-(4-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:2 The compound 3c is prepared according to the general procedure: Yield: 93 %; Melting Point: 223 - 225 ̊ c (lit: 220 – 223 ̊ c); FT-IR (KBr) νmax:  3475, 3313, 2962, 2200, 1681, 1658, 1591, 1450, 1367, 1213, 1157, 1039, 850, 775, 588 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.95 (s, 3H), 1.06 (s, 3H), 2.06 (d, 1H, J=16 Hz), 2.29 (d, 1 H, J = 16 Hz), 2.44 - 2.58 (m , 2H) , 4.12 (s, 1 H), 6.60 (d, 2H, J = 8.4 Hz), 6.87- 7.27 (m, 4H), 9.35 (s, 1H)  ppm. Anal. Calculated for C18H18N2O3 (310.35): C, 69.66; H, 5.85; N, 9.03 % Found: C, 69.68; H, 5.83; N, 9.05 %
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4. 2-amino-3-cyano-4-(3-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:3 The compound 3d is prepared according to the general procedure: Yield: 95 %; Melting point: 224 – 226 ̊ c (lit: 224 – 226 ̊ c). IR (KBr) ν max: 3456, 3311, 2966, 2196, 1677, 1643, 1598, 1458, 1373, 1286, 1213, 1041, 869, 815, 703 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.92  (s, 3H), 0.97 (s, 3H), 2.08 (d, 1H, J=16 Hz), 2.32 (d, 1 H, J = 16 Hz), 2.46 (s , 2H) , 4.15 (s, 1 H), 6.52- 6.58 (d, 2H, J = 8.4 Hz), 6.97-7.29 (t, J = 7.5 Hz, 1H), 8.56 (s, 1H)  ppm. Anal. Calculated for C18H18N2O3 (310.35): C, 69.66; H, 5.85; N, 9.03 % Found: C, 69.69; H, 5.81; N, 9.07 %
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5. 2-amino-3-cyano-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran: 6 The compound 3e is prepared according to the general procedure: Yield:84 %; Melting Point: 224 – 226 ̊ c (lit: 224 – 226 ̊ c). FT-IR (KBr) νmax: 3476, 3319, 2968, 2196, 1677, 1643, 1598, 1458, 1363, 1286, 1213, 1041, 869, 815, 703, 657,557 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.92  (s, 3H), 0.97 (s, 3H), 2.08 (d, 1H, J=16 Hz), 2.32 (d, 1 H, J = 16 Hz), 2.64 (s , 2H) , 4.15 (s, 1 H), 6.52- 6.58 (d, 2H, J = 8.4 Hz), 7.29 – 6.95 (t, J = 7.5 Hz, 1H), 9.35 (s, 1H)  ppm. Anal. Calculated for C18H18N2O3 (310.35): C, 69.66; H, 5.85; N, 9.03 % Found: C, 69.59; H, 5.85; N, 9.04 %
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6. 2-amino-3-cyano-4-(4-nitrophenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:4 The compound 3f is prepared according to the general procedure: Yield: 90 %; Melting Point: 178- 180 ̊ c (lit: 179 – 180 ̊ c). FT-IR (KBr) νmax:  3473, 3336, 2968, 2196, 1682, 1653, 1598, 1524, 1363, 1256, 1213, 1141, 1041, 831, 786 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.97 (s, 3H), 1.08 (s, 3H), 1.64 (d, 1H, J=16 Hz), 2.44 (d, 1 H, J = 16 Hz), 4. 44 (s, 1 H), 7.22 (s, 2H), 7.51 -7.49 (d, J = 8.4 Hz, 2H), 8.15 (d, J = 8.4 Hz, 2H) ppm. Anal. Calculated for C18H17N3O4 (339.35): C, 63.17; H, 5.05; N, 12.38 % Found: C, 63.15; H, 5.15; N, 12.36 %
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7. 2-amino-3-cyano-4-(2-nitrophenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:3 The compound 3g is prepared according to the general procedure: Yield: 81 %; Melting Point: 222 – 224 ̊ c (lit: 222 – 224 ̊ c).   FT-IR (KBr) νmax: 3471, 3334, 2960, 2192, 1687, 1664, 1596, 1525, 1363, 1253, 1215, 1143, 1041, 830, 784 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.98  (s, 3H), 1.08 (s, 3H), 2.14 (d, 1H, J=16 Hz), 2.17 (d, 1 H, J = 16 Hz), 2.44 (s , 2H) , 4.75 (s, 1 H), 6.43 (d, 2H, J = 8.4 Hz), 7.25 – 7.35 (m, 1H), 7.49 – 7.54 (m, 1H), 7.78- 7.80 (m, 2H)  ppm. Anal. Calculated for C18H17N3O4 (339.35): C, 63.71; H, 5.05; N, 12.38 % Found: C, 63.70; H, 5.10; N, 12.33 %
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8. 2-amino-3-cyano-4-(3-methoxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:6 The compound 3h is prepared according to the general procedure: Yield: 94 %; Melting Point: 186-187 ̊ c (lit: 186-187 ̊ c). FT-IR (KBr) νmax: 3463, 3330, 2933, 2835, 2189, 1687, 1672, 1598, 1363, 1251, 1207, 1139, 1037, 916, 864, 754 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 1.04 (s, 3H), 1.10 (s, 3H), 2.22 (d, 2H, J=17 Hz), 2.50 (d, 2 H, J = 18 Hz), 3.86 (m , 3H) , 4.36 (s, 1 H), 4.57 (s, 2H, J = 8.4 Hz), 6.71-7.26 (m, 4H)  ppm. Anal. Calculated for C19H20N2O3 (324.37): C, 70.35; H, 6.21; N, 8.64 % Found: C, 70.37; H, 6.20; N, 8.62 %
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9. 2-amino-3-cyano-4-(4-methoxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:4 The compound 3i is prepared according to the general procedure: Yield: 91 %; Melting Point: 201- 202 ̊ c (lit: 201-202 ̊ c). FT-IR (KBr) νmax: 3465, 3328, 2930, 2837, 2190, 1685, 1672, 1598, 1361, 1248, 1210, 1137, 1035, 916, 864, 754 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 1.04 (s, 3H), 1.10 (s, 3H), 2.22 (d, 2H, J=16 Hz), 2.28 (d, 2 H, J = 16 Hz), 2.44 (s, 2H), 3.73 (s, 3H), 4.36 (s, 1 H), 5.56 (s, 2H ), 6.80 (d, 2H, J = 8.7 Hz), 7.15 (d, 2H, J = 8.7 Hz)  ppm. Anal. Calculated for C19H20N2O3 (324.37): C, 70.35; H, 6.21; N, 8.64 % Found: C, 70.35; H, 6.18; N, 8.63 %
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10. 2-amino-3-cyano-4-(3,4-dimethoxyphenyl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:7 The compound 3j is prepared according to the general procedure: Yield: 94 %; Melting Point: 226-227 ̊ c (lit: 229-231 ̊ c). FT-IR (KBr) νmax:  3388, 3328, 3218, 2958, 2196, 1679, 1658, 1602, 1512, 1465, 1367, 1217, 1137, 1026, 858 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 1.06 (s, 3H), 1.12 (s, 3H), 2.18 (d, 1H), 2.24 (d, 1 H), 2.46 (s, 2H), 3.84 (d, 6H), 4.11 (s, 1 H), 6.74 (dd, 1H ), 6.76 – 6.77 (d, 1H), 6.79 – 6.82 (d, 1H),  7.03 (s, 2H)  ppm. Anal. Calculated for C20H22N2O4 (354.40): C, 67.78; H, 6.26; N, 7.90 % Found: C, 67.76; H, 6.24; N, 7.89 %
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11. 2-amino-3-cyano-4-(thiophene-2-yl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:8 The compound 3k is prepared according to the general procedure: Yield: 86 %; Melting Point: 216 - 217 ̊ c (lit: 216 -218 ̊ c). FT-IR (KBr) νmax: 3380, 3321, 3207, 2962, 2198, 1677, 1660, 1600, 1373, 1355, 1213, 1139, 1035, 852 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 1.02 (s, 3H), 1.14 (s, 3H), 2.13 (d, 1H, J = 16 Hz), 2.25 (d, 1 H, J = 16 Hz), 2.55 (s, 2H), 4.69 (s, 1 H), 4.87 (s, 2H), 6.93 – 7.66 (m, 3H) ppm. Anal. Calculated for C16H16N2O2S (300.38): C, 63.98; H, 5.37; N, 9.33; S, 10.67% Found: C, 63.95; H, 5.39; N, 9.32; S, 10.68 %
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12. 2-amino-3-cyano-4-(pyridine-4-yl)-7,7-dimethyl-5-oxo-4H-5,6,7,8 tetrahydrobenzo[b]pyran:9 The compound 3l is prepared according to the general procedure: Yield: 81 %; Melting Point: 214 - 215 ̊ c (lit: 214 -216 ̊ c).  FT-IR (KBr) νmax: 3407, 3386, 3198, 2956, 2198, 1681, 1667, 1595, 1471, 1367, 1265, 1205, 1139, 1039, 848 cm -1. 1H NMR (300 MHz, DMSO – d6): δ 0.96 (s, 3H), 1.05 (s, 3H), 2.21 (d, 1H, J = 16 Hz), 2.29 (d, 1 H, J = 16 Hz), 2.44 (s,, 2H), 4.39 (s, 1 H), 4.69 (s, 2H ), 7.16 (d, 2H, J = 6 Hz), 8.48 (d, 2H, J = 6 Hz)  ppm. Anal. Calculated for C17H17N3O2 (295.34): C, 69.14; H, 5.80; N, 14.23 % Found: C, 69.12; H, 5.82; N, 14.20 %
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Figure. 3a- 1 H NMR Spectra of 2-Amino-3-cyano-4-phenyl-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3b- 1 H NMR Spectra of 2-Amino-3-cyano-4-(4-chlorophenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran

[image: image16.jpg]550
500
450
400
350
300
250
200
150
100
s0
o

Th=

1. (ppm)

I T )

16





Figure. 3c- 1 H NMR Spectra of 2-Amino-3-cyano-4-(4-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3d - 1 H NMR Spectra of 2-Amino-3-cyano-4-(3-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3e - 1 H NMR Spectra of 2-Amino-3-cyano-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3f- 1 H NMR Spectra of 2-Amino-3-cyano-4-(4-nitrophenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3g- 1 H NMR Spectra of 2-Amino-3-cyano-4-(2- nitrophenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure.  3h- 1 H NMR Spectra of 2-Amino-3-cyano-4-(3-methoxyphenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3i -  1 H NMR Spectra of 2-Amino-3-cyano-4-(4-methoxyphenyl)-7,7-dimethyl-5-oxo -4H- 5,6,7,8- tetrahydrobenzo[b]pyran [image: image23.jpg]3800

3600

3400

3200

3000

2800

2600

2400

2200

2000

500

14900

200

1000

500

500

400

200

200

an
161
81
T
STT:
W
PBE
Nm\mk
80'b
:,wv
3%
89

W%M

[
b9
o9
we
69
289
€02

n

12

B

1

15





Figure. 3j - 1 H NMR Spectra of 2-Amino-3-cyano-4-(3,4-dimethoxyphenyl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3k - 1 H NMR Spectra of 2-Amino-3-cyano-4-(thiophene-2-yl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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Figure. 3l - 1 H NMR Spectra of 2-Amino-3-cyano-4-(pyridine-4-yl)-7,7-dimethyl-5-oxo-4H- 5,6,7,8-tetrahydrobenzo[b]pyran
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