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Supporting Information

1.1 General method:

All solvents and reagents were used as supplied from commercial sources. The recorded melting
points are uncorrected. IR spectra were recorded in KBr on Shimadzu FT-IR 8401 spectrometer
and are reported in wave numbers (cm-1). 1H NMR and *C NMR spectra were recorded on a
Bruker Avance 400 spectrometer operating at 400 MHz for '"H NMR and 100 MHz for 13C
NMR as solutions in CDCl3, unless otherwise indicated. Chemical shifts are reported as parts per
million (ppm) and referenced to the residual protic solvent. Coupling constants are reported in
Hertz (Hz). Splitting patterns are designated as s, singlet; d, doublet; t, triplet; q, quartet; br,
broad; m, multiplet. The degree of substitution (C, CH, CH,, and CH;3) was determined by the
DEPT-135 method. UV spectra were record on Shimadzu Type 160-A spectrometer. The ESI
mass spectra were measured on Shimadzu LCMS-2010 spectrometer. TLC was performed on
Merck 60 F254 Precoated silica plates, spots were detected either by UV (254 nm, 366 nm) or
dipping into a permanganate [KMnO, (3 g), K,CO; (20 g), NaOH (5 mL, 5% in H20), H,O (300
mL)] or an anisaldehyde solution [3% p- methoxybenzaldehyde and 1% H,SO, in MeOH] or 2,4
Dinitro phenyl hydrazine solution [2,4-DNP (12 g), Conc. H,SO,4 (6 mL), Water (8 mL), EtOH
(20 mL)] followed by heating.
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General procedure for Synthesis of o-alkenylated/alkynylated acetophenones:
A 2.0 mL solution of respective alkenyl/alkynyl halide (0.013 mol) in DMF was added drop-wise
to a stirred solution of corresponding O-hydroxyacetophenone la—c (0.01 mol) with the
anhydrous K,CO; (0.015 mol) suspended in DMF (10 mL). It was stirred further at room
temperature until the completion of reaction as confirmed by TLC (10—12 h). It was then poured
into ice (100 g) with constant stirring. All solid products 2,5, 6b and 8b were filtered, washed
with cold water (3x10 mL), and then dried at room temperature. In case of oily products 3, 4, 6a,
7 and 8a, the emulsified content was extracted with three 25 mL diethyl ether portions, and
combined ether extracts collected were dried using anhydrous sodium sulfate. They gave pure

oily products in the 94-98% range on removal of ether

General Procedure for Preparation of Ionic Liquid [DBU][Ac].

A 50 mL three-necked flask was loaded with 6mmol of DBU and after that acetic acid (6 mmol)
was then added drop-wise at the temperature <5 °C cooled by an ice bar. After drop-wise
addition, the ice bar was removed and the reaction mixture was stirred at room temperature for
24 h. The oil residue was vacuum-dried at 60 °C for 24 h to afford [DBU][Ac] as a light yellow,

viscous liquid.
General Procedure for Preparation of chromeno-fused pyrano[2,3-

c]pyrazoles{10-13(a-f)}

In a 50ml round-bottom flask, a mixture of o-alkenylated acetophenone(l equiv) and
pyrazolones (1 equiv) was taken in ionic liquid [DBU][Ac](25 mol%) heated at 130°C. The
reaction continuously monitoring by TLC, after completion of reaction, reaction mixture was
extracted with ethyl acetate (310 ml) to separate the IL from the product. The combined
solution of ethyl acetate was dried with Na,SO, and then concentrated through vacuum
evaporation of ethyl acetate to give the crude product, which was further purified by column
chromatography by using n-hexane/ethyl acetate(10%v/v) as mobile phase. The overall yields
were in the 70-92 % range. The recovered IL [DBU][Ac] was vacuum-dried at 60 °C for 8 h and
it reused in the next reaction as the catalyst. It was noticed that ionic liquid can be recycled at

least four-time with its unaltered efficiency.



General Procedure for Preparation of chromeno-fused pyrano[2,3-
clisoxazoles{15-17(a-b)}

In a 50ml round-bottom flask, a mixture of o- alkenylated/alkynylated acetophenone (1 equiv.)
and isoxazolone (1 equiv.) was taken in ionic liquid [DBU][Ac](25 mol%) for substract(6-7)
and for substract 8 add ZnO(25 mol%) to activate inactive dienophile along with[DBU][Ac](25
mol%) and heated at 130°C. The reaction continuously monitoring by TLC, after completion of
reaction, reaction mixture was extracted with ethyl acetate three times to separate the IL from the
product. The combined solution of ethyl acetate was dried with Na,SO,4 and then concentrated
through vacuum evaporation to give the crude product, which was further purified by
crystallization in ethanol. The overall yields were in the 78-86 % range. The recovered IL was
vacuum-dried at 60 °C for 8 h and reused in the next reaction as the catalyst.

Single crystal X-Ray data of 10f (CCDC No. 978637)




Single crystal X-Ray data of 11e (CCDC No. 989312)




> Single crystal X-Ray data of 15b (CCDC No. 1024805)




» 2D NMR experiments: NOESY of 10f
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> TH NMR, B3C NMR, IR and Mass Spectral Data

1H NMR spectrum of compound (10a)
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MS spectrum of compound (10a)
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TH NMR spectrum of compound (10b)
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ESI-MS spectrum of compound (10b)
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ESI-MS spectrum of compound (10c)

Intensity
100
&
1 5
90
80
70
60—
50
40
30
20
(=4 b= b=
g ¥ 3 =
104 g = 2 2 “a 2 g
c £ g
g = &
— ———— T T T
50 100 150 200 250 300 350 400 450
m/z
IR spectrum of compound (10c)
100.0. —_— 130584 1188.76 1178.54
1032.7:
3 360.40 7
o5 1360.40 1026.44 792 48 8024
137471
90 286065 X 626.66 43073
2860.65 397
90222
85 1139.40 53272
2083.01 s 864.67
80 1120.87 5 49080
q07377 292448 1340.32 983.72
= 3073.77 i 50192
: 1080.96 A
5 1394.05 71282
I
163651 1405.36 123356 106336 63878
639.5
T 65 145336 10454 82083
W
40 1262.81
AL 703.53
55 1579551483 63
1596.10 75776
50 1517.27
45
40
15 343244
300 .
4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400.0




SRR T B%%n

Current Data Paraneters

NAME NJP
EXPNO 9
PROCNO 5 |

F2 - Acguisition Parameters
Date 20140120

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 1149.4

D €0.400 usec
DE 6.00 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1
=z=mm===== CHANNEL fl s=======
NUC1 1H

Pl 13.00 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300000 MHz

WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
l Jl | L
T T

' fsgss

T
3 2 1 ppm

ESI-MS spectrum of compound (10e)

800

700

600

500

229

400

300

164

200

100

FFETTIYETY FPRTY FRTTL FYYRTPRTTY FYTRY FYUT] IYTPRTTTTI IORTTITTE] FRTTURTTT] INRTTITee FTI

m/z

MS Spectrum




IR spectrum of compound (10e)
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APT spectrum of compound (10f)
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ESI-MS spectrum of compound (10f)
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APT spectrum of compound (11a)
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IR of compound (11a)
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APT spectrum of compound (11b)
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IR of compound (11b)
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IR of compound (11d)
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APT spectrum of compound (11e)
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IR of compound (11e)

1000 | PRSI 793.34 61298 V
W e, )5 f\ N
954} 'f\.‘\ ’\\ .\ A /'ﬂ / \/
\ \ ai ¥ ‘\‘I \
9 {‘ \ \\,“ \ 1] 3447346951
85 'r ‘ 50682
| | I -‘ ‘”i {1 |
soﬁ‘ ‘ “ : Iril;‘ H \;ss(m
] | & |
5. | I
ML
| bl Vo msoad
65 |5|1’.a11; \ J TR “‘|| ‘;DJQ% i
‘ 3440.88 ‘ [ | U““-‘q | ‘l“J : " 664.91
%T s Il ‘ A [ | 90140 757.66
. | j L \ ! i 1082.88
“ H U506 | sy 7y
50 i Il
; H \ L‘ 1238.95
45| \soas7 | l49127
1 “ 1339.55
|
1
35
‘ 151278
30
25
200 i B : . . . ; . - ‘ w ‘ ‘
4000.0 3600 .3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400.0
cm-1
'H NMR spectrum of compound (12a)
TR WO o RORER
a
CHANNEL f1
et
SF »lz"\ 40
& 40
i
T T T T T T T T T T T 1
1 10 9 8 7 5 3 2 1 m
s b4 e
Sls|38|8 3 |2 e EEE R
ol oildl=|— - - PV e i 2 e




APT spectrum of compound (12a)
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IR of compound (12a)
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APT spectrum of compound (12b)
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IR of compound (12b)
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APT spectrum of compound (12c¢)
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APT spectrum of compound (13a)
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APT spectrum of compound (13b)
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APT spectrum of compound (13d)
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APT spectrum of compound (13e)
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IR of compound (13e)
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APT spectrum of compound (15a)
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APT spectrum of compound (15b)
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IR of compound (15b)
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APT spectrum of compound (16a)
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IR of compound (16a)
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