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Figure 1 The IR spectrum of compound 4a

Figure 2 The 1H NMR spectrum of compound 4a
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Figure 3 The 13C NMR spectrum of compound 4a
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Spectrum from CSDS-POS-4.wiff (sample 1) - CSDS-POS-4, Experiment 1, +TOF MS (100 - 2000) from 7.661 to 7.686 min
C23H24ClN9 +H

Figure 4 The HRMS spectrum of compound 4a
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Figure 5  The HPLC of compound 4a

Figure 6  The IR spectrum of compound 4b
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Figure 7 The 1H NMR spectrum of compound 4b

Figure 8 The 13C NMR spectrum of compound 4b
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Figure 9 The HRMS spectrum of compound 4b

Figure 10  The HPLC of compound 4b
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Figure 11 The HPLC of DMSO

Figure 12 The IR spectrum of compound 4c
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Figure 13 The 1H NMR spectrum of compound 4c

Figure 14 The 13C NMR spectrum of compound 4c
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C25H28ClN9 +H

Figure 15 The HRMS spectrum of compound 4c

Figure 16  The HPLC of compound 4c
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Figure 17 The IR spectrum of compound 4d

Figure 18 The 1H NMR spectrum of compound 4d
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Figure 19 The 13C NMR spectrum of compound 4d
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Spectrum from POS-DD1.wiff (sample 1) - POS-DD1, Experiment 1, +TOF MS (100 - 2000) from 9.896 to 9.920 min
C27H32ClN9 +H

Figure 20 The HRMS spectrum of compound 4d
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Figure 21 The HPLC of compound 4d

Figure 22 The IR spectrum of compound 4e
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Figure 23 The 1H NMR spectrum of compound 4e

Figure 24 The 1H NMR spectrum of compound 4e
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C27H32ClN9 +H

Figure 25 The HRMS spectrum of compound 4e

Figure 26 The HPLC of compound 4e
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Figure 27 The IR spectrum of compound 4f 

Figure 28 The 1H NMR spectrum of compound 4f
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Figure 29 The 13C NMR spectrum of compound 4f

452 454 456 458 460 462 464 466 468 470 472 474 476 478 480 482 484 486 488 490 492 494 496 498 500 502 504
Mass/Charge, Da

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

4200

4400

4600

4800

5000

5200

5400

5600

5800

I
n
t
e
n
s
i
t
y

460.1759

460.2702

462.1736

Spectrum from POS-DD2.wiff (sample 1) - POS-DD2, Experiment 1, +TOF MS (100 - 2000) from 7.222 to 7.247 min
C23H22ClN9 +H

Figure 30 The HRMS spectrum of compound 4f
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Figure 31 The HPLC of compound 4f
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Figure 32 The IR spectrum of compound 4g

Figure 33 The 1H NMR spectrum of compound 4g
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Figure 34 The 1H NMR spectrum of compound 4g
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C25H24ClN9 +H

Figure 35 The HRMS spectrum of compound 4g
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Figure 36 The HPLC of compound 4g

Figure 37 The IR spectrum of compound 4h
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Figure 38 The 1H NMR spectrum of compound 4h

Figure 39 The 13C NMR spectrum of compound 4h



21

290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590
Mass/Charge, Da

0.00e0

5.00e3

1.00e4

1.50e4

2.00e4

2.50e4

3.00e4

3.50e4

4.00e4

4.50e4

5.00e4

5.50e4

6.00e4

6.50e4

7.00e4

7.50e4

8.00e4

8.50e4

9.00e4

9.50e4

1.00e5

1.05e5

1.10e5

1.15e5

1.20e5

1.25e5

1.30e5

1.35e5

1.40e5

1.45e5

1.50e5

1.55e5

1.60e5

1.65e5

1.70e5
I
n
t
e
n
s
i
t
y

488.2070

490.2047

489.2095

491.2065

Spectrum from CSDS-POS-1.wiff (sample 1) - CSDS-POS-1, Experiment 1, +TOF MS (100 - 2000) from 8.341 to 8.366 min
C25H26ClN9 +H

Figure 40 The HRMS spectrum of compound 4h

Figure 41 The HPLC of compound 4h
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Figure 42 The IR spectrum of compound 4i

Figure 43 The 1H NMR spectrum of compound 4i
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Figure 44 The 13C NMR spectrum of compound 4i
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C25H26ClN9 +H

Figure 45 The HRMS spectrum of compound 4i

N

N

N

N Cl

N
H

N

N

N

HN



24

Figure 46 The HPLC of compound 4i
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Figure 47 The IR spectrum of compound 4j

Figure 48 The 1H NMR spectrum of compound 4j
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Figure 49 The13C NMR spectrum of compound 4j
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Figure 50 The HRMS spectrum of compound 4j
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Figure 51 The HPLC of compound 4j

Figure 52 The IR spectrum of compound 4k
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Figure 53 The 1H NMR spectrum of compound 4k

Figure 54 The 13C NMR spectrum of compound 4k
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Figure 55 The HRMS spectrum of compound 4k

Figure 56 The HPLC of compound 4k
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Figure 57 The IR spectrum of compound 4l 

Figure 58 The 1H NMR spectrum of compound 4l
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Figure 59 The 13C NMR spectrum of compound 4l
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Spectrum from POS-DD6.wiff (sample 1) - POS-DD6, Experiment 1, +TOF MS (100 - 2000) from 6.224 to 6.249 min
C23H22ClN9O +H

Figure 60 The HRMS spectrum of compound 4l
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Figure 61 The HPLC of compound 4l
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Figure 62 The IR spectrum of compound 4m

Figure 63 The 1H NMR spectrum of compound 4m
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Figure 64 The 13C NMR spectrum of compound 4m
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Figure 65 The HRMS spectrum of compound 4m
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Figure 66 The HPLC of compound 4m

Figure 67 The IR spectrum of compound 4n
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Figure 68 The 1H NMR spectrum of compound 4n

Figure 69 The 13C NMR spectrum of compound 4n
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Figure 70 The HRMS spectrum of compound 4n

Figure 71 The HPLC of compound 4n
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Figure 72 The IR spectrum of compound 4o

Figure 73 The 1H NMR spectrum of compound 4o
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Figure 74 The 13C NMR spectrum of compound 4o
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Spectrum from POS-DD9.wiff (sample 1) - POS-DD9, Experiment 1, +TOF MS (100 - 2000) from 8.468 to 8.493 min
C28H26ClN9 +H

Figure 75 The HRMS spectrum of compound 4o
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Figure 76 The HPLC of compound 4o

Figure 77 The IR spectrum of compound 4p
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Figure 78 The 1H NMR spectrum of compound 4p

Figure 79 The 13C NMR spectrum of compound 4p
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Figure 80 The HRMS spectrum of compound 4p

Figure 81 The HPLC of compound 4p
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Table 1 Crystallographic data for compound 4a

Compound 4a

Formula C24H25Cl4N9

Formula weight 461.96

Crystal shape/color Plate/yellow

Temperature/K 296.15

Crystal system triclinic

Space group P-1

 a/Å

b/Å

c/Å

α/°

β/°

γ / °

Volume /Å3

Z

ρcalc g/cm3

μ/mm-1

F (000)

Crystal size/mm3

9.478(4)

12.216(5)

13.705(6)

105.816(5)

107.239(6)

101.579(6)

1388.1(10)

2

1.391

0.458

600.0

0.21 × 0.15 × 0.11
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Radiation

2Θ range for data collection/ °

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters

Goodness-of-fit on F2 

Final R indexes [I > = 2 σ (I)]

Final R indexes [all data]

Largest diff. peak/hole / e Å −3

MoKα (λ = 0.71073)

3.328 to 55.108

-8 ≤ h ≤ 12, -15 ≤ k ≤ 15, -17 ≤ l ≤ 17

8622

6174 [Rint = 0.0214, Rsigma = 0.0432]

6174/103/337

1.070

R1 = 0.0806, wR2 = 0.2349

R1 = 0.1091, wR2 = 0.2625

0.74/-0.71


