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3aa: 1H NMR 500 MHz (CDCl3)

3aa: 13C NMR 125 MHz (CDCl3)
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3ab: 1H NMR 500 MHz (CDCl3)

3ab: 13C NMR 125 MHz (CDCl3)
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3aj: 13C NMR 125 MHz (CDCl3)



S5

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

6.
01

2.
33

1.
97

2.
00

4.
20

1.
72

6.
17

3.
73

2.
12

2.
35

2.
17

4.
27

2.
27

1.
83

1.
12

06
1.

13
45

1.
14

84

2.
04

27
2.

05
33

2.
05

91
2.

07
02

2.
41

92
2.

43
21

2.
44

42

3.
53

50
3.

55
11

3.
56

72
4.

11
30

4.
12

80
4.

14
71

4.
16

82
4.

18
25

4.
19

73
4.

21
19

4.
23

26
4.

24
71

6.
75

60
7.

00
28

7.
01

75
7.

03
58

7.
10

39
7.

11
69

7.
25

39
7.

34
39

7.
36

45
7.

37
96

7.
39

47
7.

43
24

7.
44

75
7.

46
28

7.
49

13
7.

50
59

7.
52

12
7.

53
54

7.
77

74
7.

79
13

7.
81

42
7.

83
01

7.
91

75
7.

93
36

8.
12

61
8.

14
31

0102030405060708090100110120130140150160170180190
f1 (ppm)

14
.0

89
1

20
.9

12
7

36
.1

68
0

62
.1

60
6

64
.0

27
1

11
5.

37
30

11
5.

37
30

12
4.

34
68

12
5.

53
64

12
6.

59
14

12
6.

68
35

12
7.

51
08

12
8.

00
89

12
8.

14
16

12
8.

34
38

12
9.

26
65

14
8.

50
12

17
0.

14
77

19
4.

38
78

Ph

Ph

O

O

O

O

CO2Et

EtO2C
H

H

Ph

Ph

O

O

O

O

CO2Et

EtO2C
H

H

3ai: 1H NMR 500 MHz (CDCl3)

3ai: 13C NMR 125 MHz (CDCl3)
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3ag: 13C NMR 125 MHz (CDCl3)
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3ac: 13C NMR 125 MHz (CDCl3)
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3ad: 1H NMR 500 MHz (CDCl3)

3ad: 13C NMR 125 MHz (CDCl3)
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3af: 1H NMR 500 MHz (CDCl3)

3af: 13C NMR 125 MHz (CDCl3)
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4ra: 13C NMR 125 MHz (CDCl3)
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4qg: 1H NMR 500 MHz (CDCl3)

4qg: 13C NMR 125 MHz (CDCl3)
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4qj: 1H NMR 500 MHz (CDCl3)

4qj: 13C NMR 125 MHz (CDCl3)
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4qh: 1H NMR 500 MHz (CDCl3)

4qh: 13C NMR 125 MHz (CDCl3)
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4aa: 13C NMR 125 MHz (CDCl3)

4aa: 1H NMR 500 MHz (CDCl3)
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1j: 1H NMR 500 MHz (CDCl3)

1i: 1H NMR 500 MHz (CDCl3)
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Crystallographic data: Single crystal X-ray structural of compound 3aj was measured on the 
Bruker D8 Quest Single Crystal - XRD at 150(2) K using graphite monochromated Mo Kα 
radiation (λα = 0.71073 Å). The strategy for the Data collection was evaluated by using the 
CrysAlisPro CCD software. The data were collected by the standard 'phi-omega scan techniques, 
and were scaled and reduced using CrysAlisPro RED software. The structure was solved by direct 
methods using SHELXS-97, and refined by full matrix least-squares with SHELXL-97, refining 
on F2. The positions of all the atoms were obtained by direct methods. All non- hydrogen 
atoms were refined anisotropically. The remaining hydrogen atoms were placed in geometrically 
constrained positions, and refined with isotropic temperature factors, generally 1.2Ueq of their 
parent atoms. The crystal data are summarized in Table S1. The CCDC number of compound 3aj 
(2169277) can be obtained free of charge via www.ccdc.cam.ac.uk (or from the Cambridge 
Crystallographic Data Centre,12 union Road, Cambridge CB21 EZ, UK; Fax: (+44) 1223-336-
033; or deposit@ccdc.cam.ac.uk).

Figure S1 . ORTEP diagram of compound 3aj (CCDC 2169277), thermal ellipsoids drawn at the 
50% probability level.

http://www.ccdc.cam.ac.uk/
mailto:deposit@ccdc.cam.ac.uk
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 Table S1. Crystal data for compound 3aj

Compound 3aj
Empirical formula C21 H19O4S
Formula weight 367.42
Temperatute 273.15 K
Wave length (Å ) 0.71073 Å
Crystal system, space group Triclinic, P -1
a (Å) a = 8.6775(6) A
b (Å) b = 9.7016(6) A
c (Å) c = 11.8817(8) A
α (°) alpha = 86.390(2) deg.
β (°) beta = 79.605(2)deg.
γ (°) gamma = 66.426(2) deg.

Volume (Å3) 901.70(10) A^3

Z, Calculated density (mg/m3) 2, 1.353 Mg/m^3

Absorption coefficient (mm-1) 0.203 mm^-1
F(000) 386
Ө range (deg) 2.68 to 28.22 deg.
Limiting indices -11<=h<=11, -12<=k<=12, -15<=l<=15
Reflections collected / unique 20304 / 4474 [R(int) =  0.0447]
Completeness to Ө = 25.242 99.6 %
Max. and min. transmission 0.746 and 0.665
Absorption correction none
Data / restrains / parameters 4474/ 0 /  241
Goodness-of-fit on F^2 1.100
Final R indices [I>2sigma(I)] R1 =  0.0367, wR2 = 0.0981
R indices (all data) R1 =  0.0440, wR2 = 0.1084
Extinction coefficient n/a

Largest diff. peak and hole (e.A-3) 0.399 and -0.310 e.A^-3
CCDC 2169277
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Crystallographic data: Single crystal X-ray structural of compound 4qa was measured on the 
Bruker D8 Quest Single Crystal - XRD at 150(2) K using graphite monochromated Mo Kα 
radiation (λα = 0.71073 Å). The strategy for the Data collection was evaluated by using the 
CrysAlisPro CCD software. The data were collected by the standard 'phi-omega scan techniques, 
and were scaled and reduced using CrysAlisPro RED software. The structure was solved by direct 
methods using SHELXS-97, and refined by full matrix least-squares with SHELXL-97, refining 
on F2. The positions of all the atoms were obtained by direct methods. All non- hydrogen 
atoms were refined anisotropically. The remaining hydrogen atoms were placed in geometrically 
constrained positions, and refined with isotropic temperature factors, generally 1.2Ueq of their 
parent atoms. The crystal data are summarized in Table S2. The CCDC number of compound 4qa 
(2169276) can be obtained free of charge via www.ccdc.cam.ac.uk (or from the Cambridge 
Crystallographic Data Centre,12 union Road, Cambridge CB21 EZ, UK; Fax: (+44) 1223-336-
033; or deposit@ccdc.cam.ac.uk).

Figure S2. ORTEP diagram of compound 4qa (CCDC 2169276), thermal ellipsoids drawn at the 
50% probability level.

http://www.ccdc.cam.ac.uk/
mailto:deposit@ccdc.cam.ac.uk
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Table S2. Crystal data for compound 4qa.

Compound 4qa
Empirical formula C26 H20 O4
Formula weight 396.42
Temperatute 273.15 K
Wave length (Å ) 0.71073 Å
Crystal system, space group Monoclinic, P 1 21/n 1
a (Å) a = 7.3447(5)A
b (Å) b = 21.7403(15)A
c (Å) c = 12.7291(10) A
α (°) alpha = 90 deg.
β (°) beta = 103.687(2)deg.
γ (°) gamma = 90 deg.

Volume (Å3) 1974.8(2) A^3

Z, Calculated density (mg/m3) 4, 1.333 Mg/m^3

Absorption coefficient (mm-1) 0.089 mm^-1
F(000) 832
Ө range (deg) 2.495 to  28.309 deg.
Limiting indices -9<=h<=9, -28<=k<=28, -16<=l<=16
Reflections collected / unique 31839 / 4896 [R(int) = 0.0536]
Completeness to Ө = 25.242 99.8 %
Max. and min. transmission 0.7457 and  0.7019
Absorption correction multi-scan
Data / restrains / parameters 4896 / 0 / 276
Goodness-of-fit on F^2 1.190
Final R indices [I>2sigma(I)] R1 = 0.0453, wR2 = 0.1469
R indices (all data) R1 = 0.0573, wR2 = 0.1621
Extinction coefficient n/a
Largest diff. peak and hole (e.A-3) 0.360 and -0.242 e.A^-3
CCDC 2169276
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Crystallographic data: Single crystal X-ray structural of compound 4vh was measured on the 
SuperNova, Dual, Mo at home/near, Eos- XRD at 150(2) K using graphite monochromated Mo 
Kα radiation (λα = 0.71073 Å). The strategy for the Data collection was evaluated by using the 
CrysAlisPro CCD software. The data were collected by the standard 'phi-omega scan techniques, 
and were scaled and reduced using CrysAlisPro RED software. The structure was solved by direct 
methods using SHELXS-97, and refined by full matrix least-squares with SHELXL-97, refining 
on F2. The positions of all the atoms were obtained by direct methods. All non- hydrogen 
atoms were refined anisotropically. The remaining hydrogen atoms were placed in geometrically 
constrained positions, and refined with isotropic temperature factors, generally 1.2Ueq of their 
parent atoms. The crystal data are summarized in Table S3. The CCDC number of compound 4vh 
(2169275) can be obtained free of charge via www.ccdc.cam.ac.uk (or from the Cambridge 
Crystallographic Data Centre,12 union Road, Cambridge CB21 EZ, UK; Fax: (+44) 1223-336-
033; or deposit@ccdc.cam.ac.uk).

Figure S3. ORTEP diagram of compound 4vh (CCDC 2169275), thermal ellipsoids drawn at    the 
50% probability level.

http://www.ccdc.cam.ac.uk/
mailto:deposit@ccdc.cam.ac.uk
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Table S3. Crystal data for compound 4vh.

Compound 4vh
Empirical formula C19 H17Br O4

Formula weight 389.23
Temperatute 293 K
Wave length (Å ) 0.71073 Å
Crystal system, space group Monoclinic, P 21/c
a (Å) a = 8.8846(3) A
b (Å) b = 10.4690(6) A
c (Å) c = 18.3384(9) A
α (°) alpha = 90(4) deg.
β (°) beta = 79.975 deg.
γ (°) gamma = 90 (4) deg.
Volume (Å3) 1679.66(14) A^3
Z, Calculated density (mg/m3) 4, 1.539 Mg/m^3
Absorption coefficient (mm-1) 2.467 mm^-1
F(000) 792
Ө range (deg) 3.3510 to 28.5250 deg.
Limiting indices -11<=h<=11, -14<=k<=14, -24<=l<=24
Reflections collected / unique 19410 / 4138 [R(int) = 0.0444]
Completeness to Ө = 25.242 99.9 %
Max. and min. transmission 35 and  25
Absorption correction none
Data / restrains / parameters 4138/ 0 / 223
Goodness-of-fit on F^2 1.039
Final R indices [I>2sigma(I)] R1 = 0.0346, wR2 = 0.0793
R indices (all data) R1 = 0.0504, wR2 = 0.0874
Extinction coefficient n/a
Largest diff. peak and hole (e.A-3) 0.385 and -0.469 e.A^-3
CCDC 2169275


