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1. X-ray crystallographic data

X-ray Single Crystal analysis was performed on Rigaku XtaLAB Synergy-S diffractometer with

monochromated CuKα radiation. Crystal growth was performed by slow evaporation of solution

in methanol/acetone mixture (1:1) at 5 °C. The crystal was kept at 100 K during data collection.

Using Olex2[1], the structures were solved with the SHELXT[2] structure solution program using

Intrinsic Phasing and refined with the SHELXL[3] refinement package using Least Squares

minimization. CCDC  2211662 (9a) contain the supplementary crystallographic data for this paper.

These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via

https://www.ccdc.cam.ac.uk/.

Figure S1. Crystal structure of compound 9a (ORTEP plot at 50% probability level) 

Table S1 Crystal data and structure refinement for compound 9a. 

Identification code 9a 

Empirical formula C28.57H26.29N1.14O3.43 

Formula weight 440.51 

Temperature/K 100.15 

Crystal system orthorhombic 

Space group Pbca 

a/Å 15.8652(2) 

b/Å 14.6469(2) 

c/Å 16.7176(2) 

α/° 90 

β/° 90 

γ/° 90 

Volume/Å3 3884.77(9) 

Z 7 

ρcalcg/cm3 1.318 

μ/mm-1 0.689 

F(000) 1632.0 

Crystal size/mm3 0.28 × 0.24 × 0.16 

Radiation CuKα (λ = 1.54184) 

2Θ range for data collection/° 9.774 to 152.44 

Index ranges -19 ≤ h ≤ 19, -18 ≤ k ≤ 18, -21 ≤ l ≤ 20

https://www.ccdc.cam.ac.uk/
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Reflections collected 41022 

Independent reflections 4053 [Rint = 0.0439, Rsigma = 0.0168] 

Data/restraints/parameters 4053/0/265 

Goodness-of-fit on F2 1.029 

Final R indexes [I>=2σ (I)] R1 = 0.0408, wR2 = 0.1069 

Final R indexes [all data] R1 = 0.0437, wR2 = 0.1105 

Largest diff. peak/hole / e Å-3 0.39/-0.22 
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3. Copies of 1H, 13C and 19F NMR spectra 
1H and 13C NMR spectra of compound 10a 
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1H and 13C NMR spectra of compound 10b 
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1H and 13C NMR spectra of compound 10c 
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1H and 13C NMR spectra of compound 10d 
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1H, 13C and 19F NMR spectra of compound 10e 
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1H and 13C NMR spectra of compound 10f 
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1H and 13C NMR spectra of compound 9a 

 

 

  



S14 

 

1H and 13C NMR spectra of compound 9b 
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1H and 13C NMR spectra of compound 9c 
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1H and 13C NMR spectra of compound 9d 
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1H and 13C NMR spectra of compound 9e 
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1H and 13C NMR spectra of compound 9f 
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1H and 13C NMR spectra of compound 9g 
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1H and 13C NMR spectra of compound 9h 
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1H and 13C NMR spectra of compound 9i 
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1H, 13C and 19F NMR spectra of compound 9j 
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1H and 13C NMR spectra of compound 9k 
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1H, 13C and 19F NMR spectra of compound 9l 
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1H and 13C NMR spectra of compound 9m 
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1H and 13C NMR spectra of compound 9n 
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1H and 13C NMR spectra of compound 9o 
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1H and 13C NMR spectra of compound 9p 
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1H, 13C and 19F NMR spectra of compound 9q 
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1H, 13C and 19F NMR spectra of compound 9r 
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1H, 13C and 19F NMR spectra of compound 9s 
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1H, 13C and 19F NMR spectra of compound 9t 
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1H, 13C and 19F NMR spectra of compound 9u 
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1H and 13C NMR spectra of compound 15 
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1H and 13C NMR spectra of compound 18 
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HRMS spectrum of compound 9a
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Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C25H24NO3+ 386.1751; Found 386.1744.
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HRMS spectrum of compound 9b

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C25H23N2O5+ 431.1601; Found 431.1606.
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C:\Users\Brr\D...xc\ZXC_107.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 9c

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C26H25NO3Na+ 422.1727; Found 422.1718.
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HRMS spectrum of compound 9d

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C26H26NO4+ 416.1856; Found 416.1848.
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HRMS spectrum of compound 9e

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C25H22Cl2NO3+ 454.0971; Found 454.0965.
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HRMS spectrum of compound 9f
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Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C33H27ClNO5+ 552.1572; Found 552.1574.



200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z (Da)

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000
498.1471
100.00%

597.2523
71.69%

500.1452
38.91%

499.1507
33.84%

520.1286
33.10% 598.2555

30.11%

762.5588
24.90%

312.3628
17.33%

763.5625
14.02%449.2227

12.26%
507.3300
11.94%

600.2534
11.32%595.3823

8.18%
284.3317
8.09%235.1937

6.69%
443.3350
6.39%

683.4344
6.25%

611.3565
5.30%

727.4621
4.79%

764.5668
4.38%

313.3662
4.15%

995.2887
3.35%

385.2947
2.53% 815.5148

1.12%
859.5369
0.57%

H:\ms zxc\4ver0-ZXC_200_001.mzML Injection 1 MS1 (+) profile MS + spectrum 366.00
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Печатный текст
HRMS spectrum of compound 9g

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C30H25ClNO4+ 498.1467; Found 498.1471.
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HRMS spectrum of compound 9h
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Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C27H25ClNO5+ 478.1416; Found 478.1421.
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HRMS spectrum of compound 9i
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Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C29H23ClNO3+ 468.1361; Found 468.1368.
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HRMS spectrum of compound 9j
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Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C30H22ClF3NO4+ 552.1184; Found 552.1184.
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HRMS spectrum of compound 9k

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C27H21ClNO3S+ 474.0925; Found 474.0926.



250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
m/z (Da)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000
516.1373
100.00%

518.1357
39.08%

517.1403
33.50%

538.1191
30.02%

615.2416
28.98%

617.2403
13.01%540.1172

11.41%
616.2455
10.98%528.1570

8.65%
621.8879
7.93%618.2426

6.17%
312.3626
5.82%

762.5580
5.31%

408.0800
4.27%

514.3168
3.82%

629.2584
3.27%

472.1452
2.41%

722.5058
1.92%

298.2236
1.37%

313.3658
0.92%

210.1298
0.89%

388.2535
0.80%

552.3599
0.67%

804.6035
0.57%

H:\ms zxc\13ve...XC_150_001.mzML Injection 1 MS1 (+) profile MS + spectrum 395.00

Brr
Печатный текст
HRMS spectrum of compound 9l

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C30H24ClFNO4+ 516.1372; Found 516.1373.
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HRMS spectrum of compound 9m

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C30H25ClNO3+ 482.1517; Found 482.1518.
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H:\ms zxc\14ve...XC_152_001.mzML Injection 1 MS1 (+) profile MS + spectrum 387.00

Brr
Печатный текст
HRMS spectrum of compound 9n

Brr
Печатный текст
RMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C27H27ClNO4S+ 496.1344; Found 496.1344.
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C:\Users\Brr\D...xc\ZXC_106.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 9o

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C25H22ClNO3Na+ 442.1180; Found 442.1175.
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H:\ms zxc\7ver0-ZXC_148_002.mzML Injection 1 MS1 (+) profile MS + spectrum 387.00

Brr
Печатный текст
HRMS spectrum of compound 9p

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C24H22ClN2O3+ 421.1313; Found 421.1315.
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H:\ms zxc\11ve...XC_136_002.mzML Injection 1 MS1 (+) profile MS + spectrum 370.00

Brr
Печатный текст
HRMS spectrum of compound 9q

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C25H22ClFNO3+ 438.1267; Found 438.1271. 
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H:\ms zxc\6ver0-ZXC_134_001.mzML Injection 1 MS1 (+) profile MS + spectrum 393.00

Brr
Печатный текст
HRMS spectrum of compound 9r

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C26H25FNO4+ 434.1762; Found 434.1768. 
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H:\ms zxc\9ver0-ZXC_121_001.mzML Injection 1 MS1 (+) profile MS + spectrum 382.00

Brr
Печатный текст
HRMS spectrum of compound 9s

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C27H27FNO4+ 448.1919; Found 448.1924. 
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H:\ms zxc\0ver0-ZXC_128_002.mzML Injection 1 MS1 (+) profile MS + spectrum 375.00

Brr
Печатный текст
HRMS spectrum of compound 9t

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C30H25FNO4+ 482.1762; Found 482.1763. 
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C:\Users\Brr\D...xc\ZXC_278.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 9u

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C25H22FNO3Na+ 426.1476; Found 426.1469.



Brr
Печатный текст
HRMS spectrum of compound 10a

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C15H11ClO4Na+ 313.0238; Found 313.0234.
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C:\Users\Brr\D...xc\ZXC_264.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 10b

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C15H12O4Na+ 279.0628; Found 279.0623.
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Brr
Печатный текст
HRMS spectrum of compound 10с

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M-H]- Calcd for C16H13O5- 285.0769; Found 285.0768.
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H:\ms zxc\15ve...XC_213_001.mzML Injection 1 MS1 (+) profile MS + spectrum 375.00

Brr
Печатный текст
HRMS spectrum of compound 10d

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na]+ Calcd for C16H14O4Na+ 293.0784; Found 293.0785.
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C:\Users\Brr\D...xc\ZXC_255.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 10e

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C15H11FO4Na+ 297.0534; Found 297.0528.
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C:\Users\Brr\D...xc\ZXC_257.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 10f

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C15H10Cl2O4Na+ 346.9848; Found 346.9841.
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C:\Users\Brr\D...xc\USA_332.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 15

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+H+]+ Calcd for C17H14N3O4+ 324.0979; Found 324.0974.
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C:\Users\Brr\D...xc\ZXC_280.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

Brr
Печатный текст
HRMS spectrum of compound 18

Brr
Печатный текст
HRMS (ESI/Q-TOF) m/z: [M+Na+]+ Calcd for C27H24N4O3Na+ 475.1741; Found 475.1730.
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