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1. Experimental section
i) General information

Aldehydes and alkynes were purchased from Sigma-Aldrich. HB (Si/Al = 15) zeolite was
obtained from Alfa Aesar, England. All chemicals used were reagent grade and used as received
without further purification. All the samples were systematically characterized by different
spectroscopic techniques. The XRD patterns of the samples were obtained on a Regaku miniflux
X-ray Diffractometer using Ni filtered CuKa radiation at 20 = 2-80° with a scanning rate of 2°
min! and the beam voltage and currents of 30 kV and 15 mA, respectively. 'H NMR spectra
were recorded by using Bruker VX NMR FT-300 or Varian Unity 500 and '3C NMR spectra
were recorded by using Bruker VX NMR FT-75 MHz spectrometers instrument in CDCl;. The
chemical shifts () are reported in ppm units relative to TMS as an internal standard for 'H NMR
and CDCI; for 3C NMR spectra. Coupling constants (J) are reported in hertz (Hz) and
multiplicities are indicated as follows: s (singlet), d (doublet), dd (doublet of doublet), t (triplet),
q (quartet), m (multiplet). The IR values are reported in reciprocal centimeters (cm'). Mass
spectra were recorded on a time of fight (TOF) mass spectrometer. Column chromatography was
carried out using silica gel (100-200 mesh).
ii) General procedure for the tandem hydration/condensation reaction between alkynes and

aldehydes

Hp zeolite (100 mg) was added to the well stirred solution of alkyne (2 mmol),
aldehydes (2 mmol) and H,O (8 mmol) in a 15 mL of sealed vial and the reaction mixture was
allowed to stir at 100 °C. After disappearance of the alkyne (monitored by TLC) or after an
appropriate time, the reaction mixture was cooled to room temperature, diluted with ethyl
acetate. The catalyst was separated by filtration and the removal of solvent in vacuo yielded
crude residue. The crude residue was further purified by column chromatography using silica gel
(100-200 mesh) to afford pure products. All the products were identified on the basis of 'H and
13C NMR spectral data.
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Figure S1. XRD patterns of Hf zeolite: (a) Before reaction (b) After reaction.
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2. Spectral data of all products
(E)-Chalcone (Table 2, 4a)!

(0]
SAAc
'H NMR (300 MHz, CDCL): 6 (ppm) = 8.00-8.03 (m, 2H), 7.81 (d, 1H, J = 15.65 Hz), 7.63-7.66
(m, 2H), 7.48-7.61 (m, 4H), 7.39-7.43 (m, 3H). *C NMR (75 MHz, CDCls): & (ppm) = 190.50,

144.79, 138.15, 134.83, 132.73, 130.49, 128.90, 128.57, 128.45, 128.40, 122.05.
(E)-3-(4-methoxyphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4b)?

[¢]
=

sagel
'H NMR (300 MHz, CDCl;): 6 (ppm) = 8.00-8.03 (m, 2H), 7.79 (d, 1H, J = 15.71 Hz), 7.55-7.62
(m, 3H), 7.48-7.51 (m, 2H), 7.42 (d, 1H, J = 15.56 Hz), 6.94 (d, 2H, J = 8.85 Hz), 3.86 (s, 3H).
3C NMR (75 MHz, CDCl3): é (ppm) = 190.49, 161.61, 144.61, 138.43, 132.48, 130.16, 128.48,
128.34, 127.54, 119.70, 114.35, 55.34.

(E)-3-(3-methoxyphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4¢)3

i |
= (0]
J " U
"H NMR (300 MHz, CDCl;): 6 (ppm) = 8.00-8.03 (m, 2H), 7.77 (d, 1H, J = 15.71 Hz), 7.57-7.61
(m, 1H), 7.50 (t, 3H, J = 7.78 Hz), 7.33 (t, 1H, J = 7.78 Hz), 7.25 (d, 1H, J=7.62 Hz), 7.15-7.17
(m, 1H), 6.97 (dd, 1H, J = 2.44, 8.69 Hz), 3.86 (s, 3H). 3C NMR (75 MHz, CDCls): 6 (ppm) =
190.52, 159.91, 144.72, 138.13, 136.22, 132.75, 129.91, 122.37, 121.05, 116.26, 113.39, 55.31.
(E)-3-(4-methylphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4d) 2

(o}

¢
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'H NMR (300 MHz, CDCl;): 6 (ppm) = 8.00-8.02 (m, 2H), 7.80 (d, 1H, J = 15.71 Hz), 7.47-7.59
(m, 6H), 7.23 (d, 2H, J = 7.93 Hz), 2.39 (s, 3H). 13C NMR (125 MHz, CDCl3): J (ppm) =
190.63, 144.91, 141.06, 138.33, 132.62, 132.12, 129.67, 128.55, 128.44, 121.08, 21.51.
(E)-3-(4-tert-butylphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4¢)*

A
'H NMR (300 MHz, CDCl5): & (ppm) = 8.00-8.03 (m, 2H), 7.80 (d, 1H, J = 15.65 Hz), 7.56-7.60
(m, 3H), 7.43-7.52 (m, SH), 1.34 (s, 9H). *C NMR (125 MHz, CDCl): ¢ (ppm) = 190.68,

154.19, 144.83, 138.34, 132.62, 132.10, 128.55, 128.44, 128.29, 125.91, 121.29, 34.92, 31.12.
(E)-3-(2,4-dimethoxyphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4f)3

(0]

o o

A
O/

'"H NMR (300 MHz, CDCl;): 6 (ppm) = 8.06 (d, 1H, J = 15.77 Hz), 7.99-8.01 (m, 2H), 7.46-7.58
(m, 5H), 6.54 (dd, 1H, J = 2.44, 8.55 Hz), 6.48 (d, 1H, J = 15.77 Hz), 3.89 (s, 3H), 3.85 (s, 3H).
3C NMR (125 MHz, CDCl3): ¢ (ppm) = 190.93, 162.88, 160.21, 140.33, 138.62, 132.13,
128.29, 120.03, 116.83, 105.28, 98.18, 55.33, 55.27.

(E)-3-(2,4-dimethylphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4g)°

s
'H NMR (300 MHz, CDCls): 6 (ppm) = 8.00-8.03 (m, 2H), 7.77 (d, 1H, J = 15.65 Hz), 7.55-7.57

(m, 1H), 7.45-7.51 (m, 3H), 7.37-7.41 (m, 2H), 7.17 (d, 1H, J = 7.82 Hz), 2.30 (s, 6H).
(E)-3-(3,4,5-trimethoxyphenyl)-1-phenyl prop-2-en-1-one (Table 2, 4h)®

(o}

'H NMR (300 MHz, CDCL3): 6 (ppm) = 8.00-8.02 (m, 2H), 7.72 (d, 1H, J = 15.65 Hz), 7.57-7.61
(m, 1H), 7.49-7.53 (m, 2H), 7.41 (d, 1H, J = 15.65 Hz), 6.87 (s, 2H), 3.92 (s, 6H), 3.90 (s, 3H).
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3C NMR (125 MHz, CDCl3): ¢ (ppm) = 190.42, 153.32, 144.91, 138.10, 132.63, 130.22,
128.49, 128.36, 121.28, 60.87, 56.07.
(E)-3-(4-fluorophenyl)-1-phenyl prop-2-en-1-one (Table 2, 4i)’

=
J 0,
'H NMR (300 MHz, CDCl;): 6 (ppm) = 8.00-8.03 (m, 2H), 7.78 (d, 1H, J = 15.65 Hz), 7.57-7.66
(m, 3H), 7.44-7.53 (m, 3H), 7.09-7.13 (m, 2H). 13C NMR (125 MHz, CDCIl;): 6 (ppm) = 190.18,
163.94 (d, Jor = 251.9 Hz), 143.40, 137.99, 132.77, 130.28 (d, Jor = 8.0 Hz), 128.56, 128.39,
121.61, 116.03 (d, Jor = 21.9 Hz).
(E)-3-(3-fluorophenyl)-1-phenyl prop-2-en-1-one (Table 2, 4j)’
(0]

= F
U
'"H NMR (500 MHz, CDCls): ¢ (ppm) = 8.00-8.03 (m, 2H), 7.76 (d, 1H, J = 15.65 Hz), 7.57-
7.65 (m, 1H), 7.44-7.53 (m, 3H), 7.32-7.41 (m, 3H), 7.08-7.13 (m, 1H). *C NMR (125 MHz,
CDCl): 6 (ppm) = 190.14, 163.94 (d, Jor = 248.0 Hz), 143.30, 137.92, 137.17 (d, Jcr = 6.5 Hz),
133.03, 130.54 (d, Jcr = 8.7 Hz), 128.56 (d, Jor = 13.1 Hz), 124.59, 123.17, 117.39 (d, Jcr =

219 Hz), 114.48 (d, Jcr=21.9 Hz).
(E)-3-(4-chlorophenyl)-1-phenyl prop-2-en-1-one (Table 2, 4k)3

(o]
Cl

"H NMR (500 MHz, CDCl;): J (ppm) = 8.00-8.02 (m, 2H), 7.76 (d, 1H, J = 15.77 Hz), 7.56-7.61
(m, 3H), 7.48-7.52 (m, 3H), 7.39 (d, 2H, J = 8.43 Hz). *C NMR (125 MHz, CDCl;): J (ppm) =
190.14, 143.23, 137.96, 136.37, 133.32, 132.87, 129.53, 129.19, 128.62, 128.43, 122.41.
(E)-3-(2-chlorophenyl)-1-phenyl prop-2-en-1-one (Table 2, 41) 3

(0] Cl
SRS
'H NMR (500 MHz, CDCls): § (ppm) = 8.18 (d, 1H, J = 15.77 Hz), 8.01-8.03 (m, 2H), 7.74-7.76
(m, 1H), 7.58-7.61 (m, 1H), 7.47-7.52 (m, 3H), 7.43-7.45 (m, 1H), 7.30.7.35 (m, 2H). 13C NMR
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(125 MHz, CDCls): 6 (ppm) = 190.32, 140.52, 137.84, 135.40, 133.17, 132.87, 131.10, 130.22,
128.59, 128.54, 127.70, 127.02, 124.71.
(E)-3-(4-bromophenyl)-1-phenyl prop-2-en-1-one (Table 2, 4m) 3

O
=
SAASY
'H NMR (500 MHz, CDCL3): & (ppm) = 8.00-8.02 (m, 2H), 7.74 (d, 1H, J = 15.71 Hz), 7.57-7.61
(m, 1H), 7.49-7.56 (m, 7H). 3C NMR (75 MHz, CDCl;): 6 (ppm) = 190.11, 143.27, 137.91,

133.72, 132.87, 132.12, 129.72, 128.60, 128.42, 124.72, 122 .47.
(E)-3-(3,5-difluorophenyl)-1-pheyl prop-2-en-1-one (Table 2, 4n)

0}
o
F
'H NMR (500 MHz, CDCl5): d (ppm) = 8.00-8.03 (m, 2H), 7.69 (d, 1H, J = 15.71 Hz), 7.59-7.63
(m, 1H), 7.49-7.54 (m, 3H), 7.12-7.17 (m, 2H), 6.84-6.88 (m, 1H). 13C NMR (125 MHz, CDCl;):
5 (ppm) = 189.71, 164.18 (q, J = 12.7 Hz), 141.89, 138.11 (t, J = 9.0 Hz), 137.60, 133.16,
128.71, 128.50, 124.19, 111.01, 110.81, 105.52 (t, J = 25.43). IR v max cm!: 1657, 1602, 1575,
1484, 1463, 1449, 1332, 1289, 1243, 1205, 1179, 1114, 1058, 1031, 978, 775 cm'!. HRMS (EI):

m/z calculated for C;sH ;o F,O [M]" 244.06997, found: 244.06991.
(E)-3-(2,4-dichlorophenyl)-1-phenyl prop-2-en-1-one (Table 2, 40) °

(@] Cl
=
sanel
'H NMR (300 MHz, CDCl;): d (ppm) = 8.10 (d, 1H, J = 15.77 Hz), 8.00-8.02 (m, 2H), 7.69 (d,
1H, J = 8.43 Hz), 7.58-7.62 (m, 1H), 7.44-7.54 (m, 4H), 7.30 (dd, 1H, J = 2.07, 8.06 Hz). 13C
NMR (125 MHz, CDCl;): ¢ (ppm) = 190.11, 139.31, 136.09, 133.12, 130.15, 128.73, 128.61,

124.97.
(E)-3-(4-(trifluoromethyl)phenyl)-1-phenyl prop-2-en-1-one (Table 2, 4p)!!

O

=
F

F
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'"H NMR (500 MHz, CDCl;): ¢ (ppm) = 8.02-8.04 (m, 2H), 7.81 (d, 1H, J = 15.71 Hz), 7.75 (d,
2H, J=8.19 Hz), 7.68 (d, 2H, J = 8.19 Hz), 7.59-7.64 (m, 2H), 7.50-7.58 (m, 2H). 13C NMR (75
MHz, CDCl;): 6 (ppm) = 189.99, 142.67, 138.23, 137.75, 133.09, 131.85 (q, J = 33.0 Hz),
128.70, 128.52, 128.46, 125.87 (d, J = 3.68 Hz), 124.20, 123.78 (q, J = 272.88 Hz).
(E)-3-(4-nitrophenyl)-1-phenyl prop-2-en-1-one (Table 2, 4q) 3

(0}
N02

'H NMR (500 MHz, CDCLy): & (ppm) = 8.27-8.29 (m, 2H), 8.03-8.05 (m, 2H), 7.78-7.84 (m,
3H), 7.61-7.66 (m, 2H), 7.52-7.55 (m, 2H). 13C NMR (75 MHz, CDCls): 6 (ppm) = 188.81,
147.67, 140.66, 140.36, 136.71, 132.60, 128.43, 128.06, 127.84, 125.11, 123.36.
(E)-3-(furan-2-yl)-1-phenylprop-2-en-1-one (Table 2, 4r)1?

(@]
Z (0]
|/

'H NMR (300 MHz, CDCls): 6 (ppm) = 8.00-8.04 (m, 2H), 7.44-7.61 (m, 6H), 6.72 (d, 1H, J =
3.35 Hz), 6.52 (dd, 1H, J = 1.83, 3.35 Hz). 13C NMR (75 MHz, CDCLy): & (ppm) = 189.79,
151.62, 144.87, 138.09, 132.70, 130.62, 128.55, 128.36, 119.27, 116.16, 112.62.
(E)-3-(thiop-2-yl)-1-phenylprop-2-en-1-one (Table 2, 4s)!°

(@]
= S
|/

'H NMR (300 MHz, CDCLy): 6 (ppm) = 7.99-8.01 (m, 2H), 7.95 (d, 1H, J = 15.41Hz), 7.56-7.60
(m, 1H), 7.48-7.52 (m, 2H), 7.43 (d, 1H, J = 5.03 Hz), 7.37 (d, 1H, J = 3.66 Hz), 7.34 (d, 1H, J =
15.41 Hz), 7.10 (dd, 1H, J = 3.50, 5.03 Hz). *C NMR (75 MHz, CDCl;): d (ppm) = 189.80,
140.31, 138.04, 137.15, 132.71, 132.04, 128.78, 128.56, 128.31, 120.70.
(E)-1-(4-methoxyphenyl)-3-phenylprop-2-en-1-one (Table 3, 4aa)!?

(0]
O
|

'H NMR (300 MHz, CDCL3): 6 (ppm) = 8.03-8.07 (m, 2H), 7.81 (d, 1H, J = 15.65 Hz), 7.64-7.66
(m, 2H), 7.55 (d, 1H, J = 15.65 Hz), 7.41-7.44 (m, 3H), 6.97-7.01 (m, 2H), 3.89 (s, 3H). 13C
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NMR (75 MHz, CDCl;): ¢ (ppm) = 188.67, 163.38, 143.91, 135.03, 131.05, 130.77, 130.27,
128.86, 128.30, 121.84, 113.80, 55.45.
(E)-1-(2-methoxyphenyl)-3-phenylprop-2-en-1-one (Table 3, 4ab)!¢

U C
'H NMR (300 MHz, CDCL): 6 (ppm) = 7.57-7.64 (m, 4H), 7.45-7.50 (m, 1H), 7.35-7.40 (m,
4H), 6.99-7.06 (m, 2H), 3.90 (s, 3H). *C NMR (75 MHz, CDCl3): 6 (ppm) = 192.94, 158.04,
143.18, 135.06, 132.80, 130.27, 130.17, 129.21, 128.80, 128.33, 127.02, 120.67, 111.58, 55.69.
IR v max cm!': 1665, 1609, 1588, 1449, 1283, 1267, 1229, 1215, 1113, 1038, 1022, 990, 847,
698, 681, 653, 561, 489 cm!. HRMS (EI): m/z calculated for C;cH 40, [M]" 238.09938, found:
238.09887.

(E)-1-(4-methylphenyl)-3-phenylprop-2-en-1-one (Table 3, 4ac)’

(0]
7T
'H NMR (300 MHz, CDCls): § (ppm) = 7.92-7.95 (m, 2H), 7.80 (d, 1H, J = 15.65 Hz), 7.62-7.65
(m, 2H), 7.53 (d, 1H, J = 15.65 Hz), 7.40-7.44 (m, 3H), 7.30 (d, 3H, J = 7.94 Hz), 2.43 (s, 3H).
13C NMR (75 MHz, CDCls): 6 (ppm) = 189.90, 144.29, 143.55, 135.54, 134.91, 130.33, 129.24,

128.84, 128.57, 128.32, 122.01, 21.60.
(E)-1-(4-fluorophenyl)-3-phenylprop-2-en-1-one (Table 3, 4ad)!?

=
0
'H NMR (300 MHz, CDCLy): & (ppm) = 8.04-8.08 (m, 2H), 7.82 (d, 1H, J = 15.71 Hz), 7.63-7.66
(m, 2H), 7.50 (d, 1H, J = 15.71 Hz), 7.41-7.43 (m, 3H), 7.15-7.19 (m, 2H). *C NMR (75 MHz,
CDCLy): & (ppm) = 188.80, 165.88 (d, J = 254.5 Hz), 145.05, 134.67, 134.55, 131.12 (d, J = 8.7

Hz), 130.68, 129.02, 128.49, 121.54, 115.76 (d, J = 254.5 Hz).
(E)-1-(3-chlorophenyl)-3-phenylprop-2-en-1-one (Table 3, 4ae)!3

(0]

Cl ! = ‘

S9



'H NMR (300 MHz, CDCl3): 6 (ppm) = 7.98-7.99 (m, 1H), 7.88-7.91 (m, 1H), 7.83 (d, 1H, J =
15.65 Hz), 7.64-7.67 (m, 2H), 7.54-7.57 (m, 1H), 7.42-7.49 (m, 5H). *C NMR (75 MHz, CDCl;-
): 0 (ppm) = 189.01, 145.60, 139.72, 134.86, 134.54, 132.61, 130.76, 129.89, 128.95, 128.50,
126.47, 121.37.

(E)-1-(4-bromophenyl)-3-phenylprop-2-en-1-one (Table 3, 4af)’

DA’
Br
'H NMR (300 MHz, CDCl5): 6 (ppm) = 7.87-7.90 (m, 2H), 7.82 (d, 1H, J = 15.56 Hz), 7.63-7.66

(m, 4H), 7.48 (d, 1H, J = 15.56 Hz), 7.42-7.44 (m, 3H). >*C NMR (75 MHz, CDCL;): & (ppm) =
189.23, 145.30, 136.82, 134.59, 131.84, 130.67, 129.94, 128.92, 128.44, 127.81, 121.36.

(E)-1-(4-nitrophenyl)-3-phenylprop-2-en-1-one (Table 3, 4ag)?

(0]

70
OyN

'H NMR (300 MHz, CDCls): & (ppm) = 8.34-8.37 (m, 2H), 8.14-8.16 (m, 2H), 7.85 (d, 1H, J =
15.71 Hz), 7.65-7.68 (m, 2H), 7.41-7.47 (m, 4H).
Methyl 4-cinnamoylbenzoate (Table 3, 4ah)!?

o}

—
|
(e}

O

'H NMR (300 MHz, CDCls): 6 (ppm) = 8.16-8.18 (m, 2H), 8.04-8.07 (m, 2H), 7.83 (d, 1H, J =
15.65 Hz), 7.64-7.67 (m, 2H), 7.51 (d, 1H, J = 15.65 Hz), 7.43-7.45 (m, 3H), 3.96 (s, 3H). 13C
NMR (75 MHz, CDCly): & (ppm) = 189.99, 166.23, 145.72, 134.49, 133.44, 130.79, 129.77,
128.96, 128.52, 128.29, 121.69, 52.39.
(E)-1-(4-(trifluoromethyl)phenyl)-3-phenylprop-2-en-1-one (Table 3, 4ai)!°

=
F
HORA®

F

'H NMR (300 MHz, CDCl;): 6 (ppm) = 8.10 (d, 2H, J = 8.08 Hz), 7.83 (d, 1H, J = 15.71 Hz),
7.77 (d, 2H, J = 8.08 Hz), 7.64-7.67 (m, 2H), 7.49 (d, 1H, J=15.71 Hz), 7.43-7.46 (m, 3H).
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(E)-2-methyl-1,3-diphenylprop-2-en-1-one (Table 3, 4aj)4

(0]
Jru
'H NMR (300 MHz, CDCly): & (ppm) = 7.73-7.76 (m, 2H), 7.52-7.55 (m, 1H), 7.40.7.47 (m,
6H), 7.31-7.35 (m, 1H), 7.18-7.19 (m, 1H), 2.27 (s, 3H). 3C NMR (75 MHz, CDCl;): ¢ (ppm) =
199.39, 142.17, 138.37, 136.73, 135.68, 131.68, 131.58, 129.60, 129.40, 128.45, 128.38, 128.12,

14.34.
(E)-1-Phenyl-1-nonen-3-one (Table 3, 4ak)'>

0
\/\/\)K/\@
'H NMR (300 MHz, CDCl3): 6 (ppm) = 7.53-7.57 (m, 3H), 7.37-7.40 (m, 3H), 6.74 (d, 1H, J =
16.17 Hz), 2.66 (t, 2H, J = 7.47 Hz), 1.64-1.71 (m, 2H), 1.29-1.37 (m, 6H), 0.89 (t, 3H, J=6.71
Hz). BC NMR (75 MHz, CDCls): 6 (ppm) = 200.62, 142.21, 134.54, 130.29, 128.85, 128.16,

126.20,40.91, 31.59, 28.95, 24.29, 22.46, 13.99.
(E)-1-phenyl-1-undecen-3-one (Table 3, 4al)!>

(0]
\/\/\/\)V\@
'H NMR (300 MHz, CDCly): & (ppm) = 7.53-7.57 (m, 3H), 7.37-7.41 (m, 3H), 6.74 (d, 1H, J =
16.32Hz), 2.66 (t, 2H, J = 7.47 Hz), 1.64-1.70 (m, 2H), 1.26-1.35 (m. 10H), 0.86-0.89 (m, 3H).

13C NMR (75 MHz, CDCL3): § (ppm) = 200.62, 142.21, 134.54, 130.29, 128.85, 128.17, 126.21,
40.92, 31.65, 29.77, 29.25, 29.07, 24.34, 22.57, 14.02.
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3. Copies of 'H and 3C NMR spectra
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