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Experimental

Materials and methods

All the chemicals used were of laboratory grade. Melting points of all the synthesized
compounds were determined in open capillary tube and are uncorrected. The Progress of the
reaction was monitored by thin layer chromatography on Merck’s silica plates and visualization
was accomplished by iodine/ultraviolet light. IR spectra were obtained on a Bruker ALPHA
(Eco-ATR) spectrometer. 'H NMR spectra of were recorded with a Bruker AvIIl HD-400 MHz
spectrometer operating at 400 MHz using DMSO solvent and tetramethylsilane (TMS) as the
internal standard and chemical shift in 6H ppm. Mass spectra were recorded on a Waters UPLC-
TQD (ESI-MS and APCI-MS) instrument and elemental analysis was recorded on CHNS
autoanalyzer (Thermofischer EA1112 SERIES).

General procedure for the synthesis of 3-(5-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-2H-
chromen-2-one and 3-(1,5-diphenyl-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one
derivatives 5 (a-w): The mixture of salicylaldehyde (0.5 gm, 1 mol), ethyl acetoacetate (0.67 gm,
1 mol), and hydrazine hydride (2.0 gm, 1 mol) and benzaldehyde (0.42 gm, 1 mol) were added in
B-cyclodextrin (15 mol %) solution containing water. The resulting mixture was heated at 80-100
°C. After completion of the reaction (monitored by TLC), the reaction mixture was cooled. The
solid obtained was filtered and washed by hot water and dried. The resulting crude product was
purified by crystallized from ethanol to afford the desired product Sa. The filtrate was then
cooled to 0 °C to recover B-CD reappeared as white solid. Thus the obtained solid mass then
filtered and washed with water to recover B-CD. The recovered B-CD was reused for 2-3
consecutive runs in this reaction without any significant loss in yield and catalytic activity. All
the newly synthesized compounds have been characterized by elemental analysis and various
spectroscopic methods, the results obtained are summarized in (Table 2). The rest of product §
(b-w) were prepared by a procedure similar to that for 5a. The known compounds showed

satisfactory spectroscopic data in agreement with those reported in the literature.



Spectra Data of 3-(5-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5a): IR (ATR)
Vmax/cm! 3323 (Ar-NH), 1591 (C=N), 1472 (Ar C=C); '"H NMR (400 MHz, DMSO ) 6H = 2.50
(d, 1H, 4-Hs of pyrazoline), 4. 81 (d, 1H, 5-H of pyrazoline), 3.32 (d, 1H, 4-Hyays of
pyrazoline), 6.95-7.70 (m, 9H, Ar-H), 7.90 (s, 1H, pyrazoline), 9.06 (s, 1H, coumarin); MS, m/z
(%): 291.12 (M+1); Elemental Analysis Caled. For C1gH4N,0,: C, 74.47; H, 4.86; N, 9.65;
Found: C: 74.40; H: 4.90; N: 9.60.

3-(5-(3,4-dimethoxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5b): IR (ATR)
Vmax/cm! 3223 (Ar N-H), 1641 (C=N), 1470 (Ar C=C), 1170 (-OCHj3); "H NMR (400 MHz,
DMSO) oH =3.31 (s, 1H, -OCHj;), 3.44 (s, 1H, -OCHj3), 3.52 (d, 1H, 4-Hy;s of pyrazoline),
3.60 (d, 1H, 4-H, of pyrazoline), 4.85 (d, 1H, 5-H of pyrazoline), 6.98-7.71 (m, 7H, Ar-H), 7.89
(s, 1H, pyrazoline), 7.92 (s, 1H, coumarin); MS, m/z (%): 251.16 (M+1); Elemental Analysis
Calcd. For C50H;3N,04: C, 68.56; H, 5.18; N, 8.00; Found: C: 68.50; H: 5.24; N: 8.05.

3-(5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5¢): IR (ATR)
Vmax/cm! 3263 (Ar N-H), 1648 (C=N), 1479 (Ar C=C), 1090 (Ar-Cl); 'H NMR (400 MHz,
DMSO) oH =2.91 (d, 1H, 4-Hy.ys of pyrazoline), 3.41 (d, 1H, 4-H of pyrazoline), 3.45 (d, 1H,
5-H of pyrazoline), 6.84-6.84 (dd, 2H, Ar-H), 7.58-7.60 (dd, 2H, Ar-H), 7.76-7.80 (m, 4H, Ar-
H), 7.80 (s, 1H, pyrazoline), 7.90 (s, 1H, coumarin); MS, m/z (%): 325.20 (M+1); Elemental
Analysis Calcd. For C;gH3CIN,O,: C, 66.57; H, 4.03; N, 8.63; Found: C: 66.48; H: 4.06; N:
8.58.

3-(5-(2,6-dichlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5i): IR (ATR)
Vmax/cm™! 3266 (Ar N-H), 1658 (C=N), 1470 (Ar C=C), 1091 (Ar-Cl); '"H NMR (400 MHz,
DMSO) oH = 3.40 (d, 1H, 4-H,s of pyrazoline), 3.53 (d, 1H, 4-H; of pyrazoline), 4.80 (d, 1H,
5-H of pyrazoline), 7.09-7.11 (m, 3H, Ar-H), 7.15-7.19 (m, 4H, Ar-H), 7.25 (s, 1H, pyrazoline),
7.28 (s, 1H, coumarin); MS, m/z (%): 358.10 (M+); Elemental Analysis Calcd. For
CisH2CLLN,O,: C, 60.19; H, 3.37; N, 7.80; Found: C: 60.12; H: 3.41; N: 7.74.

3-(1,5-diphenyl-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5m): IR (ATR) v, /cm’!
1736 (lactone of coumarin), 1658 (C=N), 1470 (Ar C=C), 1091 (Ar-Cl); 'H NMR (400 MHz,
DMSO) 6H = 3.51 (d, 1H, 4-Hy.,s of pyrazoline), 4.85 (d, 1H, 4-H;s of pyrazoline), 5.76 (dd,
1H of pyrazoline), 6.99-7.28 (m, 4H, Ar-H), 7.30-7.48 (m, SH, Ar-H), 7.54-7.85 (m, 4H, Ar-H),



9.01 (s, 1H, coumarin); MS, m/z (%): 366.10 (M+); Elemental Analysis Calcd. For C4HsN,05:
C, 78.67; H, 4.95; N, 7.65; Found: C: 78.61; H: 4.99; N: 7.60.

3-(1-phenyl-5-(p-tolyl)-4,5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one (5n): IR (ATR)
Vmax/cm! 3266 (Ar N-H), 1658 (C=N), 1470 (Ar C=C); 'H NMR (400 MHz, DMSO ) 6H = 3.30
(d, 1H, 4-Hy.s of pyrazoline), 3.50 (d, 1H, 4-H;s of pyrazoline), 4.43 (dd, 1H of pyrazoline),
7.08-7.66 (m, 14H, Ar-H), 7.92 (s, 1H, pyrazoline), 7.98 (s, 1H, coumarin); MS, m/z (%): 381.10
(M+); Elemental Analysis Calcd. For C,4H gN,O,: C, 78.67; H, 4.95; N, 7.65; Found: C: 78.61;
H: 5.01; N: 7.58.
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H NMR of Comp. (5a)
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Mass of Comp. (5b)
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IR of Comp. (5¢)
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H NMR of Comp. (5c¢)

-
S 2SR T O = R e -
SXLTA-S SR Ein o= 2R
SIS Moy ogd R &I g g R LR I A I
— o0 o8 I~ I~~~ e e o L e R

; o e 3
SR (N

Current Data Parameters
"\\/‘I

F2 - Acquisition Parameters
Date

20180510
19

pect

mn I'ABB() BB/
2230
D 65536

SOLVENT DMSO
NS 128
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3. 4(!78720 sec
RG 73.
DW 52, ()lll' usec
DE 6.50 usec
TE 3000 K
D1 LO0000000 sec
TDO 1

Pl 13
PLWI1 l.\.()ll(l(}miti(l w

l 2 - Proce: \.\lllf,. parameters

sl- 400. |r.u_~utm MHz
WDW 3
SSB
LB 0.30 Hz
| GB 0
l | ‘ PC 1.00
L AL L AL | \l‘
[*PoT T T T T T T I T T T T T T T T T
1110 9 8 7 6 4 3 2 1 0 -1 -2 -3 -4 ppm
IR of Comp. (5i)
- BRUKER
o
N~
o
S
8 o
§°
=
1S
%)
cC 0 _|
T o
'_
< |
(<)
0 _|
o
g 3 & 8§ 8 €5 0 co
< ~ - N O 9w Rt N @
(2] @ o N~ © o (o] < N
-~ o © <t ™ AN oo} ™~
1) ® - = < <« @ N ©
T T T T T T
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

500



Mass of Comp. (5i)
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IR of Comp. (5m)
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Mass of Comp. (5n)
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