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General information and methods

All chemicals were obtained from commercial sources and were used without further purifications. 
Reactions were monitored via TLC, prepared using silica gel for TLC with binder and fluorescence 
indicator GF254. The chromatography separation was carried out using 60−120 mesh-sized silica 
gel. Melting points were determined on a melting point apparatus and are uncorrected. 1H and 13C 
NMR spectra were recorded on 400, 500, and 600 MHz and 100, 125, and 150 MHz NMR 
spectrometers. Chemical shifts (δ scale) are reported in parts per million (ppm).  TMS was used as 
an internal reference; The 1H and 13C spectra are referenced for CDCl3 at 7.26 and 77.16 ppm 
respectively. 1H NMR spectra are reported in the order: multiplicity, coupling constant (J value) 
in hertz (Hz), and no. of protons; signals were characterized as s (singlet), d (doublet), t (triplet), 
m (multiplet), and bs (broad). IR spectra were recorded on an IR spectrophotometer. HRMS 
spectra were recorded using ESI and APCI (TOF) mode. The crystal structure was determined 
using a single crystal XRD diffractometer. Complete crystallographic data of 3g (CCDC no. 
2291148) for the structural analysis have been deposited with the Cambridge Crystallographic 
Data Centre, Copies of this information may be obtained free of charge from the Director, 
Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44-
1223-336033, e-mail: deposit@ccdc.cam.ac.uk or via: www.ccdc.cam.ac.uk).

Figure S1. ORTEP diagrams of compound 3g
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Table S1. Crystal data and structure refinement for compound 3g

Entry Identification code Compound 3g

01 Empirical formula C20H15NO

02 Formula weight 285.3

03 Temperature 297 K

04 Wavelength 0.71073

05 Radiation type MoK\a

06 Radiation system Fine-focus sealed tube

07 Crystal system Monoclinic

08 Space group P 21/n

09 Cell length a=16.9016 (15)
b=8.6430 (8)
c=21.0199 (8)

10 Cell angle 90
108.891 (3)

90
11 Cell volume 2905.2 (5)

12 Density 1.305

13 Completeness to theta 99.4

14 Absorption correction multi-scan

15 Refinement method Full-matrix least-squares on 
F2

16 Index ranges -10<=h<=10,
 -24<=k<=24, 
-13<=l<=13 

17 Reflection number 3415

18 Theta (max) 25.02

19 Theta (min) 2.57

20 Cell formula units Z 4

21 CCDC no 2291148
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1H NMR (400 MHz, CDCl3) spectrum of compound 1bc
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13C{1H} NMR (100 MHz, CDCl3) Spectrum of compound 1bc
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HRMS spectrum of compound 1bc
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1H NMR (400 MHz, CDCl3) Spectrum of compound 1bd
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13C{1H} NMR (100 MHz, CDCl3) Spectrum of compound 1bd
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HRMS spectrum of compound 1bd
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1H NMR (400 MHz, CDCl3) Spectrum of compound 1b
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13C{1H} NMR (100 MHz, CDCl3) Spectrum of compound 1b
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HRMS spectrum of compound 1b
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1H NMR (500 MHz, CDCl3) spectrum of compound 3a
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3a
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HRMS spectrum of compound 3a
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1H NMR (500 MHz, CDCl3) spectrum of compound 3b
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3b
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HRMS spectrum of compound 3b
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1H NMR (400 MHz, CDCl3) spectrum of compound 3c
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13C{1H} NMR (100 MHz, CDCl3) spectrum of compound 3c
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HRMS spectrum of compound 3c
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1H NMR (500 MHz, CDCl3) spectrum of compound 3d
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3d
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19F NMR (471 MHz, CDCl3) spectrum of compound 3d
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HRMS spectrum of compound 3d
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1H NMR (500 MHz, CDCl3) spectrum of compound 3e
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3e
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HRMS spectrum of compound 3e
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1H NMR (500 MHz, CDCl3) spectrum of compound 3f
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3f
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HRMS spectrum of compound 3f
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1H NMR (400 MHz, CDCl3) spectrum of compound 3g
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13C{1H} NMR (150 MHz, CDCl3) spectrum of compound 3g
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HRMS spectrum of compound 3g
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1H NMR (600 MHz, CDCl3) spectrum of compound 3h

012345678910111213141516
f1 (ppm)

ATK-SY-Q10-1H — 1H  —

3.
00

0.
91

0.
94

1.
05

1.
02

1.
88

2.
15

0.
95

1.
00

0.
88

2.
83

7.
06

7.
07

7.
26

7.
30

7.
30

7.
31

7.
32

7.
72

7.
73

7.
74

7.
76

7.
77

7.
78

7.
85

7.
86

7.
88

7.
89

7.
91

7.
91

7.
94

7.
95

8.
88

8.
89

15
.7

5

N

Me

HO

Cl



S36

13C{1H} (150 MHz, CDCl3) NMR spectrum of compound 3h
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HRMS spectrum of compound 3h
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1H NMR (600 MHz, CDCl3) spectrum of compound 3i 
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13C{1H} NMR (150 MHz, CDCl3) spectrum of compound 3i
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HRMS spectrum of compound 3i
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1H NMR (400 MHz, CDCl3) spectrum of compound 3j
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3j
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HRMS spectrum of compound 3j

N

Me

HO

NO2



S44

1H NMR (400 MHz, CDCl3) spectrum of compound 3k
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13C{1H} NMR (100 MHz, CDCl3) spectrum of compound 3k
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HRMS spectrum of compound 3k
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1H NMR (500 MHz, CDCl3) spectrum of compound 3l
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3l
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19F NMR (471 MHz, CDCl3) spectrum of compound 3l
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HRMS spectrum of compound 3l
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1H NMR (400 MHz, CDCl3) spectrum of compound 3m
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3m
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HRMS spectrum of compound 3m
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1H NMR (400 MHz, CDCl3) spectrum of compound 3n
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13C{1H} NMR (100 MHz, CDCl3) spectrum of compound 3n
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HRMS spectrum of compound 3n
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1H NMR (500 MHz, CDCl3) spectrum of compound 3o
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3o
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HRMS spectrum of compound 3o
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1H NMR (400 MHz, CDCl3) spectrum of compound 3p
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3p
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HRMS spectrum of compound 3p
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1H NMR (500 MHz, CDCl3) spectrum of compound 3q
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3q
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19F NMR (471 MHz, CDCl3) spectrum of compound 3q
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HRMS spectrum of compound 3q
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1H NMR (500 MHz, CDCl3) spectrum of compound 3r
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3r
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HRMS spectrum of compound 3r
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3s
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13C{1H} NMR (125 MHz, DMSO-d6) spectrum of compound 3s
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HRMS spectrum of compound 3s
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1H NMR (500 MHz, CDCl3) spectrum of compound 3t
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3t
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19F NMR (471 MHz, CDCl3) spectrum of compound 3t
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HRMS spectrum of compound 3t
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1H NMR (400 MHz, CDCl3) spectrum of compound 3u
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3u
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HRMS spectrum of compound 3u
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1H NMR (500 MHz, CDCl3) spectrum of compound 3v
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3v
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HRMS spectrum of compound 3v
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1H NMR (500 MHz, CDCl3) spectrum of compound 3w
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 3w
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HRMS spectrum of compound 3w
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1H NMR (400 MHz, DMSO-d6) spectrum of compound 3x
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13C{1H} NMR (125 MHz, DMSO-d6) spectrum of compound 3x
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HRMS spectrum of compound 3x

N

Me

HO



S89

1H NMR (500 MHz, CDCl3) spectrum of compound 4a
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 4a
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HRMS spectrum of compound 4a
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1H NMR (500 MHz, CDCl3) spectrum of compound 4b
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13C{1H} NMR (125 MHz, CDCl3) spectrum of compound 4b

0102030405060708090100110120130140150160170180190200
f1 (ppm)

ATK-SY-Q41-13C.1.fid
ATK-SY-Q41-13C

24
.7

0

55
.6

4
55

.6
8

76
.9

1
77

.1
6

77
.4

1

98
.5

6
10

1.
02

11
5.

64
11

5.
68

11
5.

81
11

8.
91

12
9.

33
12

9.
40

13
5.

97

14
6.

57
15

1.
88

15
6.

28
15

8.
68

16
0.

75
16

2.
79

16
4.

76

114116118120122124126128130
f1 (ppm)

11
5.

64
11

5.
68

11
5.

81

11
8.

91

12
9.

33
12

9.
40

55.555.7
f1 (ppm)

55
.6

4
55

.6
8

N

MeOMe

MeO

F



S94

19F NMR (471 MHz, CDCl3) spectrum of compound 4b
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HRMS spectrum of compound 4b
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1H NMR (500 MHz, CDCl3) spectrum of compound 4c
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13C{1H} (125 MHz, CDCl3) NMR spectrum of compound 4c
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S98

HRMS spectrum of compound 4c
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S99

HRMS spectrum of reaction intermediate B
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HRMS spectrum of reaction intermediate D
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HRMS spectrum of reaction intermediate H
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HRMS spectrum of intermediate L of compound 3k
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