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2-oxo-2-phenylethyl 4-methylbenzenesulfonate (3a)

O
OTs

3a
13C{1H}NMR (101 MHz, CDCl3)

O
OTs

3a
1H NMR (400 MHz, CDCl3)



S- 27

10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.002.002.061.072.114.041.020.97

CHLOROFORM-d

8.
49

8.
47

8.
00

7.
86

7.
81

7.
79

7.
75

7.
55

7.
55

7.
48

7.
46

7.
27

7.
25

5.
26

2.
42

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

19
3.

82

14
5.

18
13

3.
96

13
2.

55
13

1.
19

12
9.

80
12

8.
43

12
8.

34
12

7.
98

12
6.

73
12

5.
28

12
4.

08

77
.3

2
77

.0
0

76
.6

8
70

.9
6

21
.5

5

2-(naphthalen-2-yl)-2-oxoethylmethylbenzenesulfonate (3b)

O
OTs

3b
1H NMR (400 MHz, CDCl3)

O
OTs

3b
13C{1H}NMR (101 MHz, CDCl3)
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2-oxo-2-(p-tolyl)ethyl 4-methylbenzenesulfonate (3c)

Me

O
OTs

3c
1H NMR (400 MHz, CDCl3)

Me

O
OTs

3c
13C{1H}NMR (101 MHz, CDCl3)
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2-(3-methoxyphenyl)-2-oxoethyl 4-methyl benzene sulfonate (3d)

MeO
O

OTs

3d
1H NMR (500 MHz, CDCl3)

MeO
O

OTs

3d
13C{1H}NMR (126 MHz, CDCl3)
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2-(4-chlorophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3e)

Cl

O
OTs

3e
1H NMR (400 MHz, CDCl3)

Cl
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3e
13C{1H}NMR (101 MHz, CDCl3)
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2-(4-bromophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3f)

Br

O
OTs

3f
1H NMR (500 MHz, CDCl3)

Br

O
OTs

3f
13C{1H}NMR (126 MHz, CDCl3)
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2-(4-fluorophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3g)

F

O
OTs

3g
1H NMR (400 MHz, CDCl3)

F
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OTs

3g
13C{1H}NMR (101 MHz, CDCl3)
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2-(4-nitrophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3h)

O2N

O
OTs

3h
13C{1H}NMR (101 MHz, CDCl3)

O2N

O
OTs

3h
1H NMR (400 MHz, CDCl3)
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2-(2-bromophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3i)

Br O
OTs

3i
1H NMR (400 MHz, CDCl3)

Br O
OTs

3i
13C{1H}NMR (101 MHz, CDCl3)
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2-(3-bromophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3j)

Br
O

OTs

3j
1H NMR (400 MHz, CDCl3)

Br
O

OTs

3j
13C{1H}NMR (101 MHz, CDCl3)
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2-(2,4-dichlorophenyl)-2-oxoethyl 4-methylbenzenesulfonate (3k)

Cl

Cl

O
OTs

3k
1H NMR (400 MHz, CDCl3)

Cl

Cl

O
OTs

3k
13C{1H}NMR (101 MHz, CDCl3)
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1-oxo-1,2,3,4-tetrahydronaphthalen-2-yl 4-methylbenzenesulfonate(3l)

O
OTs

3l
1H NMR (400 MHz, CDCl3)

O
OTs

3l
13C{1H}NMR (101 MHz, CDCl3)
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1-oxo-2,3-dihydro-1H-inden-2-yl 4-methylbenzenesulfonate (3m)

O

OTs

3m
13C{1H}NMR (101 MHz, CDCl3)

O

OTs

3m
1H NMR (400 MHz, CDCl3)
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1-oxo-1-phenylpropan-2-yl 4-methylbenzenesulfonate (3n)

O

OTs
3n

1H NMR (400 MHz, CDCl3)

O

OTs
3n

3C{1H}NMR (101 MHz, CDCl3)
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1-oxo-1-phenylbutan-2-yl 4-methylbenzenesulfonate (3o)

O

OTs
3o

1H NMR (400 MHz, CDCl3)

O

OTs
3o

13C{1H}NMR (101 MHz, CDCl3)
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2-oxo-2-(thiophen-2-yl)ethyl 4-methylbenzenesulfonate (3p)

S
O

OTs

3p
1H NMR (400 MHz, CDCl3)

S
O
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3p
13C{1H}NMR (126 MHz, CDCl3)



S- 42

10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

1.002.052.221.152.00

CHLOROFORM-d

7.
95

7.
93

7.
67

7.
65

7.
63

7.
54

7.
52

7.
50

7.
27

4.
90

3.
52

180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

19
8.

40

13
4.

32
13

3.
38

12
9.

00
12

7.
71

77
.3

4
77

.2
2

77
.0

2
76

.7
0

65
.4

7

2-hydroxy-1-phenylethan-1-one (4a)

4a
1H NMR (400 MHz, CDCl3)

O
OH

4a
13C{1H}NMR (101 MHz, CDCl3)

O
OH


