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IR(KBr) of compounds 

For compound 7a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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 For compound 7c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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 For compound 8b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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  For compound 8c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8f, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8g, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8h, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8i, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8j, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8k, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8l, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8m, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8n, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:

For compound 8o, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8p, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8q, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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Mass spectra of compounds
ESI mass spectrum of compound 1 recorded on an AGILENT 1200 Capillary spectrometer:

235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Mass/Charge, Da
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Spectrum from DataSJY1.wiff (sample 1) - LQX-1, +TOF MS (200 - 600) from 0.046 to 0.381 min

ESI mass spectrum of compound 2 recorded on an AGILENT 1200 Capillary spectrometer:

275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380
Mass/Charge, Da
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Spectrum from DataSJY2.wiff (sample 1) - LQX-2, +TOF MS (200 - 600) from 0.046 to 0.609 min

ESI mass spectrum of compound 3 recorded on an AGILENT 1200 Capillary spectrometer:

235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355
Mass/Charge, Da
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Spectrum from DataSJY3.wiff (sample 1) - LQX-3, +TOF MS (200 - 600) from 0.046 to 0.372 min

ESI mass spectrum of compound 4 recorded on an AGILENT 1200 Capillary spectrometer:

210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590
Mass/Charge, Da
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Spectrum from DataSJY4.wiff (sample 1) - LQX-4, +TOF MS (200 - 600) from 0.051 to 0.279 min

ESI mass spectrum of compound 5 recorded on an AGILENT 1200 Capillary spectrometer:

295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410
Mass/Charge, Da
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Spectrum from DataSJY5.wiff (sample 1) - LQX-5, +TOF MS (200 - 600) from 0.046 to 0.521 min

ESI mass spectrum of compound 6 recorded on an AGILENT 1200 Capillary spectrometer:
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210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370
Mass/Charge, Da
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317.9408221.8860 315.9431

Spectrum from DataSJY6.wiff (sample 1) - LQX-6, +TOF MS (200 - 600) from 0.046 to 0.502 min

ESI mass spectrum of compound 7a recorded on an AGILENT 1200 Capillary spectrometer:

456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480
Mass/Charge, Da
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Spectrum from DataSJY9.wiff (sample 1) - LQX-9a, +TOF MS (200 - 600) from 0.177 to 0.511 min

ESI mass spectrum of compound 7b recorded on an AGILENT 1200 Capillary spectrometer:

463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511
Mass/Charge, Da
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Spectrum from DataSJY10.wiff (sample 1) - LQX-9b, +TOF MS (200 - 600) from 0.177 to 0.535 min

ESI mass spectrum of compound 7c recorded on an AGILENT 1200 Capillary spectrometer:

476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516
Mass/Charge, Da
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Spectrum from DataSJY11.wiff (sample 1) - LQX-9c, +TOF MS (200 - 600) from 0.163 to 0.553 min

ESI mass spectrum of compound 8a recorded on an AGILENT 1200 Capillary spectrometer:

463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511
Mass/Charge, Da
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Spectrum from DataSJY10.wiff (sample 1) - LQX-9b, +TOF MS (200 - 600) from 0.177 to 0.535 min

ESI mass spectrum of compound 8b recorded on an AGILENT 1200 Capillary spectrometer:

210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590
Mass/Charge, Da

0.0e0
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530.2342387.1942
492.2332

Spectrum from DataSJY23.wiff (sample 2) - LQX-10k, +TOF MS (200 - 600) from 0.042 to 0.381 min
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ESI mass spectrum of compound 8c recorded on an AGILENT 1200 Capillary spectrometer:

460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595
Mass/Charge, Da
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470.1761

Spectrum from DataSJY15.wiff (sample 1) - LQX-10c, +TOF MS (200 - 600) from 0.163 to 0.600 min

ESI mass spectrum of compound 8d recorded on an AGILENT 1200 Capillary spectrometer:

390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590
Mass/Charge, Da

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

4.0e5

In
te

ns
ity

, c
ps

466.2160

467.2210

400.2056
587.1041

468.2247

Spectrum from DataSJY16.wiff (sample 2) - LQX-10d, +TOF MS (200 - 600) from 0.037 to 0.423 min

ESI mass spectrum of compound 8e recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY17.wiff (sample 1) - LQX-10e, +TOF MS (200 - 600) from 0.144 to 0.623 min

ESI mass spectrum of compound 8f recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY18.wiff (sample 1) - LQX-10f, +TOF MS (200 - 600) from 0.139 to 0.628 min

ESI mass spectrum of compound 8grecorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY22.wiff (sample 1) - LQX-10j, +TOF MS (200 - 600) from 0.130 to 0.679 min

ESI mass spectrum of compound 8h recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY14.wiff (sample 2) - LQX-10b, +TOF MS (300 - 700) from 0.037 to 0.423 min
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ESI mass spectrum of compound 8irecorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY21.wiff (sample 1) - LQX-10i, +TOF MS (200 - 600) from 0.158 to 0.735 min

ESI mass spectrum of compound 8j recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSJY19.wiff (sample 1) - LQX-10g, +TOF MS (200 - 600) from 0.144 to 0.688 min

ESI mass spectrum of compound 8k recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET11.wiff (sample 1) - LQX-K, +TOF MS (350 - 650) from 0.037 to 0.572 min

ESI mass spectrum of compound 8l recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET12.wiff (sample 1) - LQX-L, +TOF MS (350 - 650) from 0.144 to 0.660 min

ESI mass spectrum of compound 8mrecorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET13.wiff (sample 1) - LQX-M, +TOF MS (350 - 650) from 0.163 to 0.614 min
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ESI mass spectrum of compound 8n recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET14.wiff (sample 1) - LQX-N, +TOF MS (350 - 650) from 0.172 to 0.581 min

ESI mass spectrum of compound 8o recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET15.wiff (sample 1) - LQX-O, +TOF MS (350 - 650) from 0.163 to 0.628 min

ESI mass spectrum of compound 8precorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET16.wiff (sample 1) - LQX-P, +TOF MS (350 - 650) from 0.135 to 0.567 min

ESI mass spectrum of compound 8q recorded on an AGILENT 1200 Capillary spectrometer:
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Spectrum from DataSET17.wiff (sample 1) - LQX-Q, +TOF MS (350 - 650) from 0.153 to 0.502 min
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1H NMR (600MHz) of compounds 
1H NMR of compound 1
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1H NMR of compound 3
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1H NMR of compound 7b
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1H NMR of compound 8a
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1H NMR of compound 8c
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1H NMR of compound 8e

-2.5-2.0-1.5-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

LQX-ACQJJB.1.fid

8.
21

8.
99

9.
03

5.
81

6.
00

5.
99

2.
94

3.
41

7.
18

5.
02

3.
51

3.
71

11
.9

1
5.

99
5.

19

2.
44

2.
50

 D
M

S
O

2.
51

 D
M

S
O

2.
51

 D
M

S
O

3.
04

3.
38

 H
2O

3.
40

 H
2O

3.
42

 H
2O

3.
46

 H
2O

3.
93

4.
35

4.
89

4.
95

7.
06

7.
08

7.
10

7.
14

7.
17

7.
20

7.
24

7.
25

7.
30

7.
32

7.
33

7.
36

7.
43

7.
44

7.
45

7.
54

7.
55

N

N

CH3

N

O
CH3

CH3

OH

O

1H NMR of compound 8f

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

LQX-ACFBD.1.fid

2.
89

2.
88

2.
78

1.
57

1.
81

0.
61

2.
01

2.
07

3.
97

1.
27

1.
73

1.
20

1.
10

1.
00

2.
40

2.
50

 D
M

S
O

2.
51

 D
M

S
O

2.
51

 D
M

S
O

2.
52

 D
M

S
O

2.
97

3.
43

 H
2O

3.
43

 H
2O

3.
91

4.
76

4.
99

5.
76

7.
09

7.
10

7.
30

7.
32

7.
37

7.
38

7.
44

7.
46

7.
47

7.
50

7.
52

7.
54

7.
60

7.
62

7.
74

7.
76

7.
78

8.
03

8.
04

N

N

CH3

N

O
CH3

CH3

N

F

O



24

1H NMR of compound 8g
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1H NMR of compound 8i
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1H NMR of compound 8k
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1H NMR of compound 8m
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1H NMR of compound 8o
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1H NMR of compound 8q
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13C NMR (150MHz) of compounds
13C NMR of compound 1
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13C NMR of compound 7b
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13C NMR of compound 8a
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13C NMR of compound 8c
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13C NMR of compound 8d

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

LQX-AJFN.2.fid
24

.9
5

25
.4

2
25

.9
5

39
.3

5 
D

M
S

O
39

.5
6 

D
M

S
O

39
.7

7 
D

M
S

O
39

.9
8 

D
M

S
O

40
.1

9 
D

M
S

O
40

.3
9 

D
M

S
O

40
.6

0 
D

M
S

O
51

.2
2

56
.2

7

70
.3

2
73

.9
9

81
.8

3

10
5.

73
10

6.
83

10
7.

14
10

7.
65

11
2.

13
12

0.
27

12
5.

25
12

8.
05

12
8.

38
12

8.
92

13
1.

48
13

6.
96

14
2.

22
14

2.
49

14
6.

02
15

0.
77

15
4.

71
16

0.
61

16
1.

89

N

N

CH3

N

O
CH3

S

CH3
O

O



34

13C NMR of compound 8e
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13C NMR of compound 8g
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13C NMR of compound 8h
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13C NMR of compound 8i
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13C NMR of compound 8j
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13C NMR of compound 8k
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13C NMR of compound 8l
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13C NMR of compound 8m
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13C NMR of compound 8n
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13C NMR of compound 8o
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13C NMR of compound 8p
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13C NMR of compound 8q
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