Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting Information

Zeolite Y Nanoparticle Assemblies with High Activity in the

Direct Hydration of Terminal Alkynes

Shuling Xu,® Zhi Yun,** Yu Feng,® Ting Tang,® Zhongxue Fang® and Tiandi Tang °*

@ College of Chemistry and Chemical Engineering, Nanjing Tech University, Nanjing, Jiangsu
210009, P. R. China

b School of Petrochemical Engineering, Changzhou University, Changzhou, Jiangsu 213164,
P. R. China.



1. Figures

4 21.8 nm
.6 msmw
1 10.5nm

HBeta-M

o
)

f=1
[=2)

=
s

o
[}
1

dV/dlog(D) Pore Volume (cmg")

o
=}

T
60

(=1

20 40
Pore Diameter (nm)

Fig. S1. Mesoporous size distributions of HBeta-M and HZSM-5-M samples.

2. Tables

Table S1. Total acidity of the zeolite catalyst samples

Sample Acidic amounts of the catalysts (umol-g!)
HNANO-Y 830
HY 798
HBeta-M 256
HZSM-5-M 350

Table S2 Effect of the water content in reaction mixture on the conversion of 1-Ethynyl-4-

methoxybenzene over HNANO-Y catalyst.“

= (0]
/@/ o HNANO-Y /@)K
MeO 80°C,12h MeO
Entry H,0O (mmol) Conversion Selectivity
1 80 100 100
2 8 o8 100
3 6 91 100
4 4 87 100

@Reaction conditions: 1-Ethynyl-4-methoxybenzene (2.0 mmol), catalyst (120 mg), 80 °C for

12 h.



3. Spectral data for products !’
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1-(4-methoxyphenyl)ethanone (2a)
Yellow liquid;

TH NMR (400 MHz, CDCl;)  7.94 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H), 2.55 (s, 3H);
13C NMR (100 MHz, CDCls) 8 197.6, 143.7, 134.5, 129.0, 128.2, 26.3, 21.4;
HRMS (ESI) m/z calculated for CoH;,0, [M+H]* : 151.0759, found 151.0758.
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1-(3-methoxyphenyl)ethanone (2b)
Yellow liquid,;

TH NMR (400 MHz, CDCl;) § 7.54 (d, J= 7.2 Hz, 1H), 7.48 (s, 1H), 7.36 (t, /= 8.0 Hz, 1H), 7.14-7.07 (m,
1H), 3.84 (s, 3H), 2.58 (s, 3H);

13C NMR (100 MHz, CDCl3) 8 197.8, 159.7, 138.3, 129.4, 121.0, 119.5, 112.2, 55.3, 26.6;

HRMS (ESI) m/z calculated for CoH;,0, [M+H]*: 151.0759, found 151.0760.
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1-(2-methoxyphenyl)ethanone (2¢)
Yellow liquid,;

TH NMR (400 MHz, CDCl3) § 7.73 (d, J= 7.6 Hz, 1H), 7.45 (t, J= 8.0 Hz, 1H), 7.03-6.92 (m, 2H), 3.90 (s,
3H), 2.61 (s, 3H);

13C NMR (100 MHz, CDCl3) 8 199.8, 158.8, 133.5, 130.2, 128.1, 120.4, 111.4, 55.3, 31.7,

HRMS (ESI) m/z calculated for CoH;,0, [M+H]*: 151.0759, found 151.0763.
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1-(p-tolyl)ethanone (2d)
Colorless liquid;



TH NMR (400 MHz, CDCl5) & 7.85 (d, J= 8.0 Hz, 2H), 7.23 (d, J = 7.2 Hz, 2H), 2.55 (s, 3H), 2.39 (s, 3H);
13C NMR (100 MHz, CDCl3) 8 197.6, 143.7, 134.5, 129.0, 128.2, 26.3, 21.4;
HRMS (ESI) m/z calculated for CoH;;O [M+H]*: 135.0810, found 135.0806.
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t_BUQA

1-(4-(tert-butyl)phenyl)ethanone (2e)
Colorless liquid;
TH NMR (400 MHz, CDCl;) 8 7.91 (d, J= 8.4 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H), 2.58 (s, 3H), 1.34 (s, 9H);

13C NMR (100 MHz, CDCl;) 6 197.8, 156.7, 134.5, 128.2, 125.4, 35.0, 31.0, 26.4;
HRMS (ESI) m/z calculated for C;,H;0 [M+H]": 177.1279, found 177.1281.
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1-(4-butylphenyl)ethanone (2f)

Yellow liquid;

TH NMR (400 MHz, CDCl;) 8 7.88 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 2.66 (t, J = 8.0 Hz, 2H),

2.57 (s, 3H), 1.67-1.56 (m, 2H), 1.41-1.30 (m, 2H), 0.92 (t, J= 7.6 Hz, 3H);
13C NMR (100 MHz, CDCl;) 6 197.8, 156.7, 134.5, 128.2, 125.4, 35.0, 31.0, 26.4;
HRMS (ESI) m/z calculated for C;,H;0 [M+H]": 177.1279, found 177.1282.

O

1-(3,4-dimethylphenyl)ethanone (2g)
Brown liquid;
TH NMR (400 MHz, CDCl5) § 7.89-7.62 (m, 2H), 7.41-7.16 (m, 1H), 2.56 (s, 3H), 2.31 (d, J= 6.0 Hz, 6H);

13C NMR (100 MHz, CDCls) 8 198.0, 142.5, 136.7, 135.0, 129.7, 126.0, 26.4, 19.9, 19.6;
HRMS (ESI) m/z calculated for C,oH ;30 [M+H]*: 149.0966, found 149.0967.

@

acetophenone (2h)



Yellow liquid;
TH NMR (400 MHz, CDCl5) & 8.08-7.89 (m, 2H), 7.69-7.52 (m, 1H), 7.52-7.40 (m, 2H), 2.60 (s, 3H);

13C NMR (100 MHz, CDCI3) 8 198.1, 137.0, 133.0, 128.5, 128.2, 26.5;
HRMS (ESI) m/z calculated for CsHoO [M+H]": 121.0653, found 121.0650.
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1-(4-fluorophenyl)ethanone (2i)

Yellow liquid,;

TH NMR (400 MHz, CDCl;) § 8.15-7.90 (m, 2H), 7.28-7.02 (m, 2H), 2.58 (s, 3H);

13C NMR (100 MHz, CDCl;) 8 196.4, 167.0 (d, J = 253.0 Hz), 133.6 (d, J = 2.9 Hz), 130.9 (d, /= 9.2 Hz),
115.7 (d, J=21.8Hz), 26.5;
HRMS (ESI) m/z calculated for CsHgFO [M+H]*: 139.0559, found 139.0560.
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1-(3,4-difluorophenyl)ethanone (2J)

Yellow liquid,;

TH NMR (400 MHz, CDCl;) § 7.94-7.70 (m, 2H), 7.41-7.20 (m, 1H), 2.58 (s, 3H);

13C NMR (100 MHz, CDCl3) 8 195.3, 154.9 (q, J = 21.8, 34.6 Hz), 152.4 (q, J = 13.0, 73.3 Hz), 149.1 (d, J
=13.2 Hz), 134.2 (t, J=39.0 Hz), 125.3 (q, /= 36.0, 74.0 Hz), 117.5 (q, J=3.9, 17.5 Hz), 26.4;
HRMS (ESI) m/z calculated for CsH,F,0 [M+H]": 157.0465, found 157.0466.
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1-(4-chlorophenyl)ethanone (2K)
Colorless liquid;

'H NMR (400 MHz, CDCl3) 6 7.90 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 2.58 (s, 3H);
13C NMR (100 MHz, CDCl3) 6 196.7, 139.5, 135.3, 129.6, 128.8, 26.4;
HRMS (ESI) n/z calculated for CgHgClO [M+H]*: 155.0264, found 155.0262.




Br

1-(4-bromophenyl)ethanone (21)

Colorless solid, m.p. 49-50 C;

TH NMR (400 MHz, CDCl3) § 7.91-7.76 (m, 2H), 7.70-7.55 (m, 2H), 2.58 (s, 3H);

13C NMR (100 MHz, CDCI3) 8 196.9, 135.8, 131.8, 129.7, 128.2, 26.4;
HRMS (ESI) m/z calculated for CgHgBrO [M+H]*: 198.9759, found 198.9750.
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1-(2-bromophenyl)ethanone (2m)
White solid, m.p. 48-49 C;
TH NMR (400 MHz, CDCl;) 6 7.62 (d, J= 8.0 Hz, 1H), 7.47 (dd, J= 1.6, 7.6 Hz, 1H), 7.36 (t. /= 6.8 Hz,

1H), 7.32-7.25 (m, 1H), 2.63 (s, 3H);
13C NMR (100 MHz, CDCl3) 8 201.2, 141.3, 133.7, 131.7, 128.8, 127.3, 118.8, 30.2;
HRMS (ESI) m/z calculated for CgHgBrO [M+H]*: 198.9759, found 198.9749.
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1-(4-nitrophenyl)ethanone (2n)
Yellow solid, m.p. 77-78 ‘C;
TH NMR (400 MHz, CDCl;) & 8.33 (d, J= 8.8 Hz, 2H), 8.13 (d, J = 8.8 Hz, 2H), 2.69 (s, 3H);

13C NMR (100 MHz, CDCl3) 8 196.2, 150.3, 141.3, 129.2, 123.8, 26.9;
HRMS (ESI) m/z calculated for CgHgNO5; [M+H]*: 166.0504, found 166.0503.

@)

Ph

1-([1,1'-biphenyl]-4-yl)ethanone (20)

White solid, m.p. 120-121 C;

TH NMR (400 MHz, CDCl5) & 8.15-7.91 (m, 2H), 7.90-7.54 (m, 4H), 7.54-7.31 (m, 3H), 2.60 (s, 3H);
13C NMR (100 MHz, CDCl3) 8 197.5, 145.6, 139.6, 135.7, 128.8, 128.7, 128.1, 127.1, 127.0, 26.5;

HRMS (ESI) m/z calculated for C,4H30 [M+H]*: 197.0966, found 197.0970.
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1-(thiophen-2-yl)ethanone (2p)
Yellow liquid;
TH NMR (400 MHz, CDCl;) 8 7.70 (d, J = 4.8 Hz, 1H), 7.64 (d, J = 4.8 Hz, 1H), 7.13 (t, J = 4.0 Hz, 1H),

2.56 (s, 3H);
13C NMR (100 MHz, CDCl3) § 190.6, 144.4, 133.7, 132.4, 128.0, 26.8;
HRMS (ESI) m/z calculated for C¢H,0S [M+H]*: 127.0218, found 127.0224.
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1-(pyridin-2-yl)ethanone (2q)
Yellow liquid;
'TH NMR (400 MHz, CDCl;) & 8.69 (d, J = 4.4 Hz, 1H), 8.05 (d, /= 8.0 Hz, 1H), 7.88-7.79 (m, 1H), 7.51-

7.44 (m, 1H), 2.73 (s, 3H);
13C NMR (100 MHz, CDCls) § 199.9, 153.4, 148.8, 136.7, 126.9, 121.5, 25.6;
HRMS (ESI) m/z calculated for C;HgNO [M+H]*: 122.0606, found 122.0608.

@)

1-(naphthalen-2-yl)ethanone (2r)
White solid, m.p. 52-53 C;
TH NMR (400 MHz, CDCls) § 8.47 (s, 1H), 8.05 (dd, /= 1.6, 8.4 Hz, 1H), 7.98 (d, /= 8.0 Hz, 1H), 7.89 (t,

J=8.4 Hz, 2H), 7.64-7.51 (m, 2H), 2.73 (s, 3H);
HRMS (ESI) m/z calculated for C,,H;;0 [M+H]*: 171.0810, found 171.0807.




2. NMR spectra copes
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