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1. '"HNMR and 3CNMR spectrums of the targeted compounds.
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HRMS spectra of target compounds

HRMS spectrum of 4a

Eimt Val. Min Max Eimt Val Min Mex Elmt | Val Min Max Use Adduct
H 1 o 21 Al a| o o Zn 2| 0 o K

2H | 1 a o Si 4 o o0 Se | 2 g 0 H

E k] o o P 3 o o0 Br 1 a 0 Ma

C 4 o 28 5 2 o o Ru | 2 a0 MH4

N a a 4 a 1 o 1 sb | 3 g 0

0 2 o 4 Fa 2 o o | 3 g 0

F 1 o 32 Mi 2 o o Ir 3 a o

Ma 1 o o Cu 2 0 o Pt 2| 4O o

Emor Margin (ppm): 100
HC Ratio: 0.0- 100.0
M | s all

MSn ko RI(%): 75.00

DBE Range: -100.0 - 100.0
Apply N Rule: no
lsotope RI(%): 1.00
MEn Logic Moda: OR

Event#: 1 M5(E+] Ret Tima :0760 Scand: 115

Blacwon lons: both

Use MSn Info: yes
lsoiops Res: 10000
Max Results: 100

4231222
500006
400026
3.00026 4251191
il 7004 /4201238
s | 4451026
701.4948
e 356.1046 L 5884111
v WY 1 N i

2000 3000 400.0

5000 G000 700.0  BODO  900.0 1000.0 1100.0 1200.0 13000 14000

Measured region for 423.1222 miz

4731222
100.0+
50.01
4251191
424.1238
4261204
" NS 3 5 BN Swupn | L BRI, | | SIS | L S ——
4230 423.5 424.0 424.5 4250 4255 426.0 426.5 427.0 4275
H13 N4 03 Cl [M+H]+ : Predicied region for 423. 1218 miz
4231218
100.04
50.01
4251198
424.1249
“ 426.1223
0 : : . : : : i, — ——
4230 4235 424.0 424.5 4250 4255 426.0 426.5 477.0 477 5
Rank Scora Formula (M) lon Meas. mfz  Pred. mfz Df. (mDa) Df. (ppm} Isoc DBE
1 7E64 CZZHI9N4 O3 [M+H]+ 4231222 4231218 04 085 TEB4 150
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HRMS spectrum of 4b

E
E
F

o 1 M 3 Q 1] In 2 1} 4 K
a 0 S 4 Q a S 2 a Q H
o o P 1 0 @ Br 1 o 0 Ma
1]} 8 5 2 o O Ru 2 o 0 HH4
a 4 =] 1 0 1 Sh 3 i} 0
o 4 Fe 2 i 1] 1 3 i a
a 3 Ni 2 Q Q Ir 3 o 0
0 o Cu 2 a 0 ] 2 i} a
Emrar Margn fppm): 100 DEE Range: »100.0 = 10010 Bectron lons: baoth
HC Rasia: 0.0-100.0 Apply N Aule no Use MSn Infx ypes
Max lsotopes: al l=otope RI{%) 1.00 lsotope Fes: 10000
MEn lsa Rl (%) 7500 MSn Loge Made: OR M Results: 100
Event: 1 MS{E+) Ret Time: 0773 Scné: 117
457.15M
5.000=5
4.000=5
3.000=8
2 000ed 4581499
4791275 7014953
1.000=5 588 4148
1'.]-. 5 II ) L II - . . 5 . . r
200.0 3000 400.0 5000 600.0 7000 5000 9000 1000.0 11000 1200.0 1300.0 1400.0
Mazsured region for 4571501 miz
4571501
100,04
50.04
1 4581499
ﬂ ¥ = L) i, T A T T m T T ] T L
4570 4515 4580 458 5 459.0 4549.5 500 S50.5 S61.0 4815
C23H19 N4 D3 F3 PM+H]+ : Predicted mogon fior 457.1 482 miz
457.1482
100.04
50.0+
1 4581512
E LI L] L T T h T 1 L1 ¥ L
4570 4575 4580 4585 4£59.0 459.5 4800 4505 S61.0 4815
i Moss. miz__ Pred. mz_Df. (mOa) D (ppm) _ Iso__DBE
5 7743 CZIHI9N4 O3 F3 PH] 457.1501 457.1482 19 4.18] 8414 150
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HRMS spectrum of 4¢

Emt Val Min Max Emt Val | Min Max Eimt | Val Min Max Use Adduct
H 1 o 21 Al 3| ] 0 n | 2 | a a K
2H 1 0 ] S 4 0 0 Se 2 a a H
B 3 0| 0 P 3 Li] 0 Br 1 a a Na
(H 4 0 2B 5 2 0 0 Ru 2 L1} a MNH4
N 3 0 4 a 1 0 1 Sb 3 a a
(8] 2 0 4 ] 2 a 0 | 3 a a
F 1 0 3 Mi 2 0 1] Ir 3 a a
Na 1 o o Cu | 2| 0o @ Pt 2 o o
Emor Margin (ppmj: 100 DBE Range: -100.0 - 100.0 Blactron lons: both
HC Ratio: 0.0- 100.0 Apply N Rule: no Usa M5n Info: yes
Max Isotopes: Sl lsotopa Rl (%) 1.00 lEoiopa Res: 10000

MSn lso RI (%) 75.00 MSn Logic Mada: OR Mz Resalts: 100
Eventd#: 1 MS(E+) Ret Time : 0877 Scan# - 125
4231225
3 50026
3.000=E]
2 500=6]
20002 425 1202
1 500=8] 4241247
A57.0996 5EE.407E
1.000=6 3590980 445.1054 7014833 702 4000
4471040
5.000=5
s W,
2000 3000 4000 5000 &000  700.0  RODO _ S00.0 1000.0 11000 1200.0 13000 14000
Massured region for 423.1225 méz
4231225
100.0H
50.0H
4325 1202
4241247
4261218
(1} T e e T T t i T T T T
4230 4735 4240 474 5 4750 475 5 4260 426 5 4270 AFT 5
H18 N4 03 Cl [M+H]+ : Predicied region for 423.1218 miz
4231218
100.0H
50.0H
425 1198
4241249
]( 426.1223
o i, : . : . ; b - -
4230 4235 424.0 424.5 4250 425 5 426.0 426.5 427 .0 4275
Rank Score Formula (M) lon Meas. miz  Pred. miz  Df. (mDa) Df. (ppm) lsa DBE
1 8326 CZZH19N4 03 CI [MHH]+ 4231225 423 1218 07 1.65( 54.80 15.0
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HRMS spectrum of 8a

Eimt Val. Min Max _Elmt Val Min Max _ Eimt | Val| Min Max Use Adduct
H 1 o 17 Al 3 0 1] Zn 2 L] L] K
2H 1 1] L] S 4 0 0 Se 2 L] L] H
B 3 0| L] F 3 0 0 Br 1 L] L] Na
c 4 g 23 5 2 1] 0 Ru 2 a ] MNH4
N 3 o 4 Cci 1 0 0 5b 3 L] L]
(o] 2 0 5 Fe 2 0 0 | 3 L] L]
F 1 o 3 Ni 2 0 {i] Ir 3 L] L]
Na 1 0 L] Cu 2 0 0 Pt 2 L] L]
Emror l-'l-ag'l (ppm): DBE Rangs: -100.0- 100.0 Blectron lons: both
IC Ratia: [I 0-100.0 Apply N Rule: no Uss MSn Infa: yes
Max |'5.€Iq:E£ all lsotopa RI (%) 1.00 lsotopa Ras: 10000
MSn lso RI [%): 75.00 MSn Logic Mode: OR Max Results: 100
Event#: 1 MS(E+) Ret. Time :0.773 Scan# : 117
487.1240
3.000e6
2 500ef
2 000e
1.500e
488.1232
1.00026] ARG
475.3323 SBEA1BE 7015010 9732378
5000e5] 201.067E 421.1009
?#Q 1577 974.2400
o |[| |n|ul .;|.I. T i.‘ Il l i = l

200.0 3000 4000 500.0 6000 ?Dﬂﬂ EDDD o00.0 1000.0 1100.0 1200.0 13000 14000

Maasurad region for 487. 1240 miz

487.1240
100.0H
50.0H
488 .1232
o 4 Aty A /k —e ) : -
487.0 43? 5 5 488.0 48 .5 480.0 490.5

C23 H17 N4 O5 F3 [M+H]+ : Predicted region for 4871224 m/z

S4BT 1224
100.04
50.H
48R 1254
J #HE(Alt + A)
487.0 487.5 4BE 0 4BE.5 489.0 480 5 490.0 490.5
Rank Score_Formuls (M) lon | Mess. miz_ Pred. m/iz Df. (mDa) Df. (ppm} lso  DBE
1 B222| CZAHITMN4 0O5F3 [M+H]+ 4ET7. 1240 4BT 1224 1.6 328 E7.18 16.0
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HRMS spectrum of 8b

Emt Val Min Max Emt Vel Min Max _Eimt | Val Min Max Use Adduct
H 1 0 25 Al | 0 0 Zn 2 a o K
2H 1 o 0 Si 4 L] 1] Se 2 a o H
B 3 a 0 P | a 1] Br 1 a a Ma
G 4 0 30 5 2 L] 1] Ru 2 a 0 MNH4
N 3 o 4 c 1 L] 1 Sb 3 L] o
0 2 0 4 Fe 2 o 1] | 3 a a
F 1 o B Mi 2 a 1] Ir 3 1] a
Na 1 0 Li] Cu 2 0 0 Ft 2 o a
Emor Margin (ppm): 100 DBE Range: -100.0 - 100.0 Blactron lons: both
HC Ratio: 0.0-100.0 Apply N Rule: no Usa MSn Infa; yes
Max |sotopes: all lsotopa RI (%): 1.00 lsotope Res: 10000
MSn lso RI (%) 75.00 MSn Logic Mode: OR Mz Results: 100
Event#: 1 M5(E+} Ret. Time : 0760 Scan#:115
471.1267
3 000= 5
2 500a 5
200026
1 5006 493.1069
4721268
1.000e 64
475.3275 —— 7014863
5 00025 405.1072 ;
396 8036
i Ly I .1an-|| hl. |L| " I i Ly

2000 300.0 4000 500.0 6000 700.0 EOOO 9000 1000.0 11000 1200.0 13000 14000

Measured region for 47 1. 1267 mdéz

471.1267
100.0H
50.0
4721268
471.0 471.5 4720 4725 4710 4735 474.0 4745
C23 H17 N4 04 F3 [M#H]+ : Predicted region for 471.1275 miz
471.1275
100.04
50.0
472.1305
471.0 471.5 472.0 4725 4710 4735 474.0 4745
Rank _Scors Formula (M) fon | Mess.miz__ Pred.miz_Df.(mDs) Df.(ppm)  lso DBE
5 8787 CZ3H17 N4 04 F3 [MeH+ 471.1267]  471.1Z75 08 -170] 8944 160
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HRMS spectrum of 8¢

Eimt Val. Min Max Eimt Val Min Max Eimt  Val Min Max Use Adduct
H 1 0 25 Al 3 o o0 Zn F] [ K

2H 1 o a0 Si 4 g o se | 2 0 0 H

] 3 o0 0 P 3 o o0 Br 1 0 0 Ma

c 4 0 30 5 2 o o Ru | 2 0 0 MH4

M 3 o 4 a 1 ag 1 sb | 3 0 o

L] 2 o 4 Fe 2 g o0 | 3 o 0

F 1 o & Mi 2 0 o0 Ir 3 0 0

Ma 1 0 0 Cu 2| 0 o0 Pt 2| 0 o0

Emor Margin (ppmj: 100
HC Ratio: 0.0- 100.0
Maxx |sotopes: all
MSn lso R (%) 75.00

DBE Range: -100.0 - 100.0
Apply N Rule: no
lsoiope Rl (%): 1.00
M5n Logic Mode: OR

Event#: 1 MS(E+) Ret. Time : 0827 Scan# : 125

Blactron lons: both

Use MSn Infa: yes
lsoope Res: 10000
M=t Results: 100

2 000= 6
1 BDD= 6
1.600= 6
1.400a 64
1.200a 64
1.000e 64
B.DDDe 54
5.000= 57
4 0D0a 5

465.1328

4671319
466.1332

|

462.0 4BL0 ABA0 4650 A466.0 4670 4680 469.0 470.0 4710 4720 4730 4740 4750 4760

Meaasured region for 465.1328 méz

4651328
100.0H
50.0H
467.1318
4661332
4581339
Rt Ay ——— .m-.---.%--.
465.0 465 .5 466.0 466.5 4670 467.5 468.0 4658.5 453.0 468.5
C24 H21 N4 04 CI M+H]+ : Pradicted region for 465.1324 miz
4651324
100.04
50.0H
467.1305
4561355
458.1330
465.0 465 5 466.0 466.5 4670 AE7.5 468.0 4685 453.0 468.5
Rank Scors Formuls (M) lon Mass. m/z  Pred. mz Df. (mDa) Df. (ppm) iso DBE
6 8813 CZH4H21 N4 04 Cl [M+H]+ 4651328 4651324 0.4 0.86 B8.13 16.0
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HRMS spectrum of 8d

|
g
E
F

H 1 o 25 T o 0 I | 2 g o K

2H |1 a0 5 4 o 0 B | 2 g 0 H

B 3 o o P 3 o o B 1 g 0 Ma

c | 4 ol 30 5 2 o a A | 2 ¢ o HH4

H 3 of 4 ci 1 o 1 & | 3 a4 o

e} 2 0 4 Fe | 2 o 0 i 3 g 0

F 1 o & Hi 2 o 0 Ir 3 a a

Ma | 1 of 0 oCu | 2 o 0 P 2 a4 o

Emar Margin fppmE 100 DEE Range: =100.0 - 100.0 Blacran lons: b
HC Raie: 0.0 100.0 Aogly M Rube no Uss MSn infx yex
Max ksatopes: al Iscaope R1{%): 1.00 Issteps Fes: 10000
MSn bsa Al {%E 75.00 MSn Lagic Made: OR Wi Resuits: 100

Eventd: 1 MSE4] Fei Tome: .88 Scand: 133

4791472

1. 901061

1. 800s6-

1. 7005

1. 600m6

1. 5006

LMkl 501.1259

1.300s6

1. 2006

1. 1006

1. 0006

2.000:5-

8.000s54

. + T
4550 4600 4650 AT00 4750 4800 SB50 4900 4950 5000 5050 510.0 5150 5200 5250

Measumd reninn for £79. 1472 miz
491472

10004

481.1454

] 280 1431
1 /I\ 482 1473
o
c s L T T fT.'l
2810 81

7340 £735 2800 280.5 5 420 4835 4810 4E35

CI5H2T N4 04 Cf i+ H]+ : Predicted moion for £79.1 281 méz
4791481
1000
E |
S04
| £81.1463
] 4801511
1 482 1487
E |
Iy ! m- il
T’ T T T T T T T

730 735 2800 2805 810 15 4830 4835  4mi0  4EdS

5 9578 CEHZINAOD4A O [T 9142 491481 <04 =188 9794 16.0
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HRMS spectrum of 11a

MMMM_&F_

H 1 o 5 ] 2 1) 4 -3 2 L1} 1] Br 1 L1} L1}
H 1 [ 1] 180 2 0 1] (e ] 1 0 1] Pd 2 1] L]
B 3 o /] F 1 0 1] K 1 o 1] | 3 o 1]
c 4 ® Z5 Si 4 o 1] M 3 o o P1 2 a 1]
N 3 L] 4 P 3 o 1] Se 2 L1} 1]
Emor Margin (ppm): 100 DEE Rangs: not fxed Election lons: bof
HC Ratio: 0.0 - 10,0 PAogly N Rulke: no UseMSn lnfo: no
Max lsaepes: al Estepe Rl (%) 1.00 Isstope Res: 10000
MSn lso Rl (%): 75.00 MSn Logec Mode: AND Max Resulls: 100
Evertl 1 MS(E+) Ret Time : 0853 Scand :123
41917708
7.000es5
60006
50006
4.1000e6
3.000e5 AAT2E
210005
X 4411525
AR 539.2343
T T - T * 1 b L] L T L F‘ A L] = T L .1 T L 1 L L] -iI'
380.0 3890.0 4000 410.0 430.0 430.0 440.0 450.0 460.0 470.0 4800 490.0 5000 5100 5300 S530.0 540.0
Messurad region o 41917048 miz
4191708
100.0
S
AT
i} —~ i ~ T '.fr:“' v
419.0 418.5 4300 4205 4210 4215
23 HEZ N4 04 [M+H]+ : Predicted region for 4131714 miz
4191714
10000
S0
A0 1784
i \ A
T ¥ ¥ ¥ ¥ ¥
419.0 413.5 420.0 4205 L2210 4Z1.5
' lon Moss.m/z _Pred.miz_Df. (mDe) Df.(ppm] _lsc__DBE
1| 7295 C2ZIHX2 N4 D4 | B+ H) + 4181708 4191714 A6 =143 71 15.0
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HRMS spectrum of 11b

Mex _Ebmt Vel Min Max Eimt Vel Min Mex Ues Adduct
H 1 o 23 Al 3 [} [1] In 2 [] [i] K
2H 1 L] 0 Si 4 a 1] Se 2 L] [i] H
B 3 Li] Li] P 3 o 0 Br 1 [i] Li] Na
C 4 0 25 5 2 o ] Ru 2 L] L] NH4
N 3 Li] 5 Ci 1 o 1 Sb 3 [i] [i]
L8] 2 Li] 5 Fe 2 o 0 | 3 [i] 0
F 1 [i] 3 Hi 2 i | L] Ir 3 L] Li]
Na 1| 0 0 Cu 2 i | [i] P1 2 [i] [i]
[Exror Mangin (ppm): 100 DBE Range: -100.0- 100.0 Electron lons: both
HC Ratia: 0.0- 100.0 Apply M Rulz: no Use MSn Info: yes
Max |solopes: =l Isotope R (%) 1.00 lsolope Res: 10000
MSn lso Rl (%) T75.00 MSn Logic Mode: OR Max Resula: 100

Eventif: 1 MS{E+) Ret. Time : 0.840 Scanf : 127

3801508
900026
80005+
7 0005
50006
5.000=6 3231376
40008 3901616
Lot 1750617 411.1202
20005+
100054
0 Ly I iy ‘ rl" - T * + r T T T T T
2000 3000 4000 SO00 6000 TOO0 2000 G000 10000 11000 12000 1300.0 14000
Measwed region for 380.1508 miz
3801598
100.04
500
380.1616
[} —yi—r et e e e
3800 3805 3900 3805 391.0 3915 3020 3025
CZ2 H20 M4 O3 [M+H}+ : Predicied region for 380, 1608 miz
3801608
1000+
50.04
3001638
0 ' - | A ' o 1 ' '
380.0 3805 3800 3805 3810 015 3020 3425
Rank__Score_Formula (M) lon |__Mees. miz_ Pred miz_ Df. _ Dt lsa__ DBE
4 Ti.41] C22 H20 N4 03 [M+H]+ | 3801508  3R0.1608 -1.0 -2.57 7641 150
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HRMS spectrum of 11¢

Eimt Vel Min Mex Eimt Vel Min Mer Eimt Vel Min Mo  Elmt | Val.  Min Mo Use Adduct
H 1 0 =5 [5] 2 o 4 3 F o o Br [ 1| 0O 0 H
2H 1 o 1] 180 2 [} o a 1 o 1 Pd 2 o a
B 3 o ] F 1 o 1] K 1 o ] | 3 o o
c 4 o 25 5i 4 o 1] Mn 3 1] ] (o3 2 | o 1]
N 3 o 4 [ 3 o ] Sa 2 1} o
[Error hangin (ppm): 100 DBE Range: not fxed Elecion lons: both
HEC Ratio: 0.0 - 1000 Apply M Rule: no Lize MSn indo: no
Max |solopes: =l lsolope Rl (%) 1.00 laotogee Foes: 100000
MSn lso Rl (%) 75.00 MESn Logic Mode: AND Max Resulls: 100
Eveniii: 1 M3(E+) Rel. Time: 0.760 Scanf : 115
4231219
5 50054
5 et
A 506
400054
35006
30006 425 1190
2 S0t
4341249
2.000e6 6570006
1:500e857 350.0087 445.1031
10005
1750613 358.0074 5884077 7014920
2 F
0- i - A T T T T T
0 5000 G000 7000 B000  S000 10000 11000 12000 13000 14000
Measured mgion for 423,121 miz
423119
10K 0
50.0
425 1190
4241249
N
4230 4735 430 4245 4250 4255 4260 4265 477.0 4275
C22 H19 N4 03 O [M+H ]+ : Predicied region for 423 1218 miz
4231218
LTy

=]

500+
4251198
4241249
4230 12

4735 4234.0 4245

: ton
1) 90.94 C22HI9N4 03 CI (M) +
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HRMS spectrum of 11d

Eimt Val Min Max _Eimt WVal. Min Max Val. _ Use Adduct
H 1 o = Al | 3 & o 2 [
M 1 1] [4] =] 4 & o 2 H
B 3 1] 1] P 3 G 0 1 Na
C 4 o 5 5 2 6 0 2 NH4
N 3 1] 5 a 1 o 1 3
o 2 1] 5 Fa 2 6 o 3
F 1 1] 3 [ 2 a o 3
Na 1 1] L] Cu 2 o4 o 2
Ermor Margin (ppm}: 100 DBE Ramnge: -H00.0 - 100.0 Elecwon long: boih
HC Ratis: 000 - 1000 Apply N Rule: no Uz MSa info: yes
hiax lsolopes: al Isolope R (%) 1.00 lsolope Fes: 10000
MSn leo Rl (%) 7500 MEn Loge Mode: OR Max Results: 100

Eventl: 1 MS{E+] Rel Time: 0.%0 Scondi: 115

389160
1. 00 7+
8. 000as
6. OiDat-
300 1628
4. et Ercliil]
411.1410
2 0det] 187 08861
[P S | UV S - . . — : : r r
600 3000 4000 5000 6000 To00 A000 G600 10000 1000 13000 13000 1400.0
tm:edregmmm.'IM'lm
391601
100.05
5004

3001628

LT

i —
- 380 A5 3900 A5 3.0 H15 e 1925 FHi 3835
C23 H3D N4 03 M+H ]+ @ Predicied region lor 389, 1608 miz

349, 1608
100.07
50,04

390.1638
o - - . '
300 3|95 3000 3005
Rank _Formula lon |

4 7011 C2ZHI0 N8 O3 AT
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HRMS spectrum of 11e

H | 1 a4 25 [4] 2 o 4 -] 2 [1] [1] Br 1 | 1] a H
2 1 a a B | 2 o 0 cl 1 L1} 1 Pd 2 a a
B 3 a a F 1 o o K 1 a L} 1 3 a 0
c 4 g 26 S5 4 ﬂ! ] Mn 3 o i} 5] 2 a L]
H k] a 4 P 3 o 0 S 2 a0 i}
Emar Margn ppm): 100 DEE Range: nat foed Bection lons: bath
HC Rasa: 0.0 -10.0 Apply N Rule: na U=a kSn nfa: no
bax Eoopes: al |scape RI{%): 1.00 motape Fes: 10000
MEn l=a RI1{%): 7500 MEn Loge Mods: AND Max Resubs: 100
Evera#: 1 MS{E+] Fet Time :0.773 Scné: 117
4191723
80010
700048
6000
500057
-i.ll]ﬂeG;
D018
3.0005
2970873
2 (00 4411530
1 0005 { l 5332230
nd Lo ls 2l I 1 L N
200.0 300.0 400.0 5000 6000 7000 8000 9000 1000.0 11000 12000 13000 14000
L d rescpon fior 419.1723 miz
4191723
100
50.04
4201718
i T T "-l-h A ey T Ay T ain | i T T T T
419.0 4195 4.0 0 X5 4210 415 422 0 4225 42340 4235
G233 H22 W O [-H : Peedicied region for 419,17 14 miz
4191714
100.04
50004
4201744
i 1 |' = ¥ T T & ¥ T T T ¥
419.0 4195 4.20.0 4X.5 4£21.0 415 4220 4225 4230 4235
_Formmula lon | [+ 3 Do, DBE
1 71.53] C23 H22 M4 D4 |M+H+ 418.17 4191714 0.9 215 73.85 15.0
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HRMS spectrum of 11f

Eimt Vel | Min Mex _Ebmt Vel Min Max _Emt Vel | Mn Max Use Adduct
H 1 o 23 Al 3 0 0 In | 2 0 0 K

2H 1 0 0 S 4 0 L] Se 2 0 0 H

B 3 0 0 P 3 0 0 Br 1 0 0 Na

c 4 0 25 5 2 0 0 Ru 2 0 0 NH4

N 3 0 5 Ci 1 0 1 Sb 3 0 0

4] 2 0 5 Fe 2 0 0 | 3 0 0

F 1 0 3 Ni 2 0 0 Ir 3 0 0

Na 1| @ [i] Cu 2 0 [i] Pt 2 0 0

Exror Mangin (ppm): 100

HC Ratic: 0.0 - 100

Max |solopes: =il
MSn lso RI (%): 75.00

DBE Range: -100.0- 100.0
i} Apply N Rule: no
Isotope R (%) 1.00
MSn Logic Mode: OR

Eleciron lons: both

Use MSn Info: yes
lsotope Rea: 10000
Max Resula: 100

Event#: 1 MS{E+) Ret Time: 0.773 Scandf : 117

4231229
600025
50006
400026
" 4251203
aszio0z  |4241247
200026
3501006 A45. 1023 i
1.00026- 221.0477 S 455.1482
|
P et WO B TR ) _ ‘ ‘
200.0 300.0 A00.0 500.0 B00.0 F00.0 B00.0 000.0
Measured region for 423.1220 miz
4231229
100.0
50,0+
AZ5.1203
4241247
jl\ 4261194
YT TR T YRR T TRERT TRERT TRERT TRERT TR T T RN T
C22H19 N4 O3 CIM+H]+ : Predicted region for 423. 1218 méz
s 4231218
50,0+
4251198
4241249
A A26.1223
0 . : : : : : i (. = -
4230 4Z35 424.0 4245 425.0 A58 AZE0 APE 5 4270 4275
Bcore_Formula (M) lon | Mess.miz_ Pred. Df. ot Isc__ DBE
9 8B.ET C22 HIONAO3 O [M+H]+ [ az3i22 4231218 1.1 2600 9236 150
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HRMS spectrum of 11g

_Eimt  Val. Min Max _FEimt Vel MWin Mex _ UssAdduct
H 1 o 22 Al | 3 ¢ 0 I | 2 o o0 K
H |1 a o | & 0 Se | 2 o o H
B 3 a o P 3 o 0 Br 1 [ Na
c 4 a 25 5 2 ¢ 0 Ru | 2 a4 0 NH4
N 3 o0 s a 1 [ & | 3 o o0
o 2 o s Fe | 2 o o0 I 3 o o0
F i a 3 Mo 2 o 0 ir 3 a o
Ma | 1 0 0 Cu/ 2 0 0 m |2 q o
Error Margin (ppm): 100 DBE Range: -100.0- 100.0 Becwon lona: both
HC Raso: 0.0- 10000 Apply N Rule: no Uze MSn info: yes
Max lsotopes: 2l lBotope R (%): 1.00 lsolope Fea: 10000
MEn o RI (%) 75.00 MSn Legie Mode: OR Max Resuliz: 100

Ewvent@: 1 MS{E+} Rei. Time : 0787 Scand: 119

4071521
9.000e61
80006
7 0006
£.000e61
5.000e6]
4 D006 408 1534
300067
4201311
5 341.1282
1000e6] 2050753 |
e 1 A  — y y v , .
2000 3000 4000 5000 6000 TO0.0 BODO 0000 10000 1100.0 1200.0 13000 14000
Mesaured regon for 4071521 miz
407. 1521
100,07
50,04
4081534
o = . % A ’ . o . - .
4070 4075 4080 ADES 400.0 A00.5 410.0 410.5
G2 H19 N4 O3 F [M+H]+ : Predcied segion for 4071514 miz
407.1514
100.07
5004
4081544
0 A —it- . . .
407.0 4075 400 4085 409.0 409.5 410.0 4105
Rank_ Score Formuia (M) |Jon | Meas. Pred. miz Df. Dt DBE
2 7268 C22HIO NAO3F [ [ 4071521  407.1514 07 172 .03 150
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HRMS spectrum of 11h

_Emi Vel Min Max _Ewt Vel Min Max _Emt Vel Min Max _ UssAddut
H 1 0 25 Al 3 o o Zn 2 a 0 K
2H 1 i 0 S5 4 o o Se 2 a 0 H
B 3 [ [V P 3 o o Br 1 O 0 Ha
c 4 o 25 5 2 o o Ru 2 a i NH4
N 3 0 4 [+ ] 1 LU Sh 3 a 1]
o 2 o 4 Fe 2 o o 1 3 o 0
F 1 i 3 N 2 o o Ir 3 a 0
Na 1 i} i} Cu 2 o 0 ] 2 a i
Emor Margin fppm): 100 DBE Range: =100.0 = 100.0 Bleciron lons: bath
HC Rasiac 0.0« 100.0 Apgly N Rule: no Ume MSn info: yes
Max lmotopes: al lotape R (%) 1.00 =otape Res: 10000
M:3En lso RI{%E 75.00 MEn Loge Made: OR Max Results: 100

Eventll: | MS{E+) Hei Time: 0853 Scand: 129

8. D00eG
T.000eb
6. 000G
5. 000G
4. D00eE
3.00

2.000=8

1.000e6 342.1333 j 5884149
a - | - Ak abo L, 1l : ) 0 :
200.0 30040 4000 500.0 600.0 000 830040 9000

457.1496

4581512

391129 4791775

Measued region for 57, 1436 miz
457.14346

10100+

458.1512

L ¥ S ¥ L] ¥ m L] r
457.0 457.5 458.0 4585 453.0 453.5 260.0 460.5

C23H19 N4 O3 F3 JM+HT]+ : Predicted mogon for 4571482 méz
457.1482

100.0+
1
E

50.0+

E 458.1512

4570 2575 2584 4585 354 255 2600 2605

Moss. mz_ Pred.mz DL (mDs) Df({ppm) _iss  DBE

5 TE.T8 C23 H19MN4 O3 F3 M-+ 4571496  457.1482 14 3.08( 8095 15.0
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HRMS spectrum of 11i

H 1 a 19 [¥] 2 o 4 5 2 1] [} [ 1 a [1] H
- 1 a a 180 | 2 o @0 =] 1 O 0 Pd 2 o ]
B 3 a a F 1 o 3 K 1 i i} 1 3 i ]
C 4 g 23 S 4 o @ Mn k! 0 i} 2] 2 i o
N | 3 a 4 P 3 o o Se 2 a 0
Erar Margin fppm): 100 DEE Range: not fixed Beactmn lans: bath
HC Ratio: 0.0 =100 Apply N Rule: no Use MSninfa: no
bax lsctopes: al | scope RI{%): 1.00 latope Res: 10000
MSn lsa R1{%): 75.00 MSn Lagic Mode: AND Max Resubs: 100
Everti: 1 MS{E+) Het Tene -0 787 Scand: 119
4731444
80005
70006
6.000e6
50006
4 0005
200 4741462
] A7ANT [ 405 1233
2000
] 4081252 5051670
1.000=5 271 0633
P I bl hi i L
200.0 3000 4000 5000 6000 7000 8000 900.0 1000.0 11000 12000 13000 14000
Mk d regon for 473, 1444 miz
4731444
1000
50.04
474 1482
[ — ¥ ; = — o i Il N, i -
473.0 715 4.0 4745 475.0 4755
CIIH1GN4 D4F3 +: Pradicied regon far 5731431 mi=
431431
100, 04
50.04
474 1482
i} ; ' : __d"th i
4730 715 740 745 4750 55
1, 73.86 CZA H19 M D4 F3 [M+H]+ 473.14448) 473143 13| 275 7723|1580
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HRMS spectrum of 11

Eimt | Val Min_ Mot Eimt | Val Mt Eimt | Val. Mt Use Adduct
H | 1 = Al El 0 In | 2 o o [3
H 1 o Si 4 o -3 2 o4 o H
B i o o0 P i 0 B 1 o o Ha
c 4 o = g 2 0 Ru | 2 o o MH4
N 3 :i 4 a 1 1 -] 3 o o
o 2 4 Fe 2 o | 3 o o
F 1 o & +a 2 o o Ir 3 o o
Na i o o Cu | 2 o o = 2 o o
Ervor Mamgin (pom): 100 DBE Range: =100.0- 1000 Elecon lons: bot
HC Ratio: 0.0 - 100.0 Agply N Rule: no Use MSn ko yes
Max lsolopes: all lsotope R (%) 1.00 Isotope Fea: 10000
MSn lso Rl (%) 75.00 M 5n Logge Mods: OR Max Resulis: 100
Eventl | MS{E+} Fet Time: 1007 Seand: 155
4831984
800054
7 000eb
600067
50006
400064
300064
2 000eb67
1 0006 4851998
4810 4820 0 4840 4850 4BE0 4R70 ABRO 4R00 4000 4910 4920 4930 4940
hieas ured region for 483. 1984 miz
483 1984
1041, 0
50 0
4843003
485 1998
n ——___Y iy .{‘1-\\.
ur T g g — T P——— T Ty
4830 4E15 4840 4845 4850 4855 485 0 485 5
C25 H25 N4 02 F3 [M+H]* : Predcied smgion for 4832002 miz
4832002
1100 0
540 0
484,203
a--~1-Jl . —tt 0 —_—
4830 4815 4840 4845 4850 4855 4860 486.5
. F lon __ Meoss.miz__ Prod. miz_Df. (mDa) Of.(ppm)  leo__DBE
1| 7426 C26H2SN402F3 |ha -+ 483.1984) 4832002 ~LBl 373 TA%
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HRMS spectrum of 11k

Emi Val. Min Mot Emt | Val | Min Max Eimt | Val | Min Max Use Adduct
H | 1 0 = M| 3] O 0 &I | 2] O o 3
M |1 o o s | 4 € 0 Se |2 o 0 H
B 3 o 0 P 3 ¢ o0 Br |1 o 0 Ha
c 4 o 20 O ¢ 0 Fu | 2 o 0 HH4
N 3 o 4 a |1 ¢ 0 Sb |3 o0 0
a 2 o Fe | 2 ¢ o 1 1 o 0
F 1 o & M| 2 ¢ 0 ¥ | 3 o 0
Ma | 1 6 O Cu | 2 ¢ o P | 2 o o
Errer Margin {pom): 100 DEE Range: -100.0 - 100.0 Becron ks bof
HC Raso: 0.0 - 100.0 Apply N Fube: ne Use MSnlnfe: yes
M lsotopes: all |satape R G6) 1.00 latope Res 10000
MSnisn Fl Be) 7500 MSn Logic Mode: DR M Resubts: 100
Eventll: 1 MS{E+] Fed. Time : 0787 Seantl : 119
441.1538
£.000e6
7.00054
6.000e6
5. (00e6
400086 i
& LM 3751306 | 4631349
Z000e5s TE.133 4731786
1.000e6
ol | bl B (464.1371

A0 3000 4000 5000 6000 7000 BOOO 9000 10000 110000 12040 13000 14000

Measured negion for 441.1538 miz
441.1538

1000+

442 1548

—— P

Tty L i T T

10 a5 2420 | 4435 4430 2435 240 2435

=

23 H19 M4 02 F3 [M+H]+ : Predicted sgion for 8911533 mie

441.1533
10004

-
5010

] 442 1563

1

441.0 4415 4420 4425 4430 4435 44410 444.5
Rank_ Scors Fonmule (M) lon Mess. miz  Pred. [+, [+ o DBE

2 77.55) C23 H19M4 O2 F3 T 4411538 4411 05 113 7780 150
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HRMS spectrum of 111

H 1 o 25 Al 3| o 0 Zn | 2 0 0 K
H |1 of o0 Si 4 0 0 Se | 2 0 0 H
B 3 o o0 P 3 o0 0 Br 1 0 o Ma
C 4 0 30 5 2 o 0 Ru | 2 0 0 NH4
M 3 o 4 ol 1 o 0 b | 3 o o
0 2 o 4 Fe 2 o o I 3 0 o
F 1 0 6 M| 2 o 0 Ir 3 0 0
Na | 1 00 0 Cu | 2 o 0 Pt | 2| ® o

Ermror Margin (ppm}: 100
HC Ratio: 0.0- 100.0
Max |sotopes al
MSn lso RI (%) 75.00

DBE Range: -100.0 - 100.0
Apply N Rule: no
lsotope RI(%): 1.00
MZn Logic Mode: OR

Evenif: 1 MS(E+) Ret. Time : 0.907 Scan#: 137

Blactron lons: both

Uss M5n Info: yes
lsoope Res: 10000
Max Results: 100

601.1690
5 000e6
4 00026
0 6021724
2000= 623.1455
1.000=67 535 1446 | (" 201.4902
4?5.32?31 l
l l T pl iy I. 3 l. 1

2000 3000 4000 5000 6000 7000 BO0O 9000

1000.0 1900.0 12000 13000 14000

Messured region for 5011650 mé

601.1690
100.0
50.0+
GO2.1724
603.1801
601.0 6015 B02.0 G025 603.0 603.5 G04.0 B04.5
C30 H22 N4 03 FG [M+H]+ : Predicied region for 501.1569 miz
601.1663
100.0
50.04 l
602.1700
J 503.1729
601.0 B601.5 GOZ.0 6025 603.0 B03.5 604.0 6045
Rank Scors Formuls (M) lon Meaas. miz  Pred. miz Df. (mDa) Df. (ppm) isa_ DBE
1 BB.53| C30 H22 N4 O3 FB [M=H]+ 601.1690| 601.1689 21 349 441 190

S50



HRMS spectrum of 11m

Eimt Val Min Max Elmt Val. Min Max  Emt | Val | Max Usa Adduct
H 1 [T Al 3] o o Zn 2 [1] [3
X 1 o o 55 4 a4 o0 o 2 6 o H
B 3 o o P 3 o o0 Br 1 aq o Ha
c 4 a 0 s 2 o o0 Ru 2 o6 o0 NH4
N 3 [ a 1 o 1 b 3 o4 o
o |2 o « |2 o o 1 3| o o
F 1 O & 1] 2 ® 0 I 3 a o
Ma |1 0 0 ou |2 @ 0 m |2 o0 0
[Envor Mangin (ppm): 100 DBE Famge: -1W0.0 - 100.0 Electon lons: bath
HC Ratio: 000 - 1000 Apply N Rule: no Uze MSn info: yes
Max lsotopes: sl Isotogee R (%) 1.00 Isolope Fes: 10000
MSn lso Rl (%) 7500 MSn Loge Mode: OR Mz Results: 100
Evens: 1 [E-+) [Rel Time: 0.773 Scanff: 117
4431319
800083
7. ODees
6.000e64
5000067
4.000e6 i
3 4441301
- 4651095
Dk 4561143
Y ATT1067
i P '.' oy l i L i

il B

2000 3000 4000 5000 6000 7000 S000 000 10000 10000 1200.0 13000 14000

Meammed region for 443.1319 miz

43,1319
100,10+
50,04
444.1301
o . ./[\ . T
4430 4435 4440 4445 4450 4455 4450 4455

23 HI1T M4 O3 F3 M+H]+ : Predicted segion for 443.1336 miz

4431326

100.10,

0.0

4441356
o r ) r . A . " : : 1
30 4435 444.0 4445 44510 4455 4450 4455
Rank Scors Formuls lan
11 7076/ CZZHT MAO3F3 [MeH
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HRMS spectrum of 11n

_Eimi_ Vel | Min Mex _Elt Vol Min Max _Eimt Vel Min Mex __ Use Adduct
H 1 o 25 Al 3 [ ] Zn | 2 1} [} K
2H 1 0 0 S 4 o 0 Se 2 0 Q H
B 3 o 0 P 3 o o Br 1 i} L Na
c 4 o 30 5 2 a o Ru 2 1} 1 W4
N 3 0 4 =] 1 o 0 =] 3 a 0
L&} 2 o 4 Fe 2 o 0 1 3 a0 i
F 1 il L} i 2 o O Ir 3 a i}
HNa 1 o i} Cu 2 o O 5 2 i} 0
Emor Margin fppm): 100 DBE Range: «100.0 = 100.0 Becwan lons: both
HC Rasiac 0.0=-100.0 Apgly N Rule: no Usa MSn Infx yes
Max lsotopes: al Ecope Rl (%) 1.00 lsatape Rex: 10000
M5 lso RI{%): 75,04 MSn Lage Maode: OR Max Resus: 100
Ewentdl: | MS{E+] Fet Time: 0.800 Scnd: 121
450108
4.000=8
3.5010e8
3.000=5
4711831
25008
2.000=8
¥ T L T ¥ T T L) T
466.0 268.0 70 4720 740 4760 £78.0 2800 4820
Massumd region for 471, 1631 mfz
4711831
100.04
4
50.0
1 4721684
ﬂ T T s o T L] T m T L k|
£71.4 L al] 20 4725 4730 47315 4744 4745
C24HH N4 OIFI M+H]+ - Predicted mgion for 471.1639 miz
471.1839
100.04
50.04
1 4721669
ﬂ 1 L T L] T .&- L r 1
4710 A5 o920 4725 473.0 47315 47440 4745
' : llen
4| 90.05 C24 H21 N4 03 F3 ]+ 4711831 471.1639 1.8 =170 9168 150

S52



HRMS spectrum of 110

Ervex Margin (zpm): 100

HC Rass: 0.0 - 100.0
ke : all
MEnl=s Rl %) 75.00

DBE Range -100.0 - 100.0

Apply M Fie no

lstepse R () 1.00
MEn Legie Made: OR

Emt | Val Min Mox _Ent Vel Min Max _Emt | Vel Min Mo Lise Adduct
H 1 >x 35 A 3 o a Zn 2| o L] K
2H 1 o L] 3 4 o L] Se Zz o L] H

B 3 o Li] P 3 o L] Br 1 o L] Ma

C 4 LU ] 3 2z o 0 Fu F. o 0 NH4
L] 3 o 4 L= 1 o a b 3 o L]

o) 2 o 4 Fe z o L] 1 3 o L]

F 1 L1 & L] F o L] k 3 L1 L]

Ma 1 o ] Cu | Z o L] m | 2 o L]

Becten ks bof

Use MSnlnfe: yes
lectepe Fes: 10000
Wi Fesubts: 100

Evenil: 1| ME{E+) et Time : 0LB53 Secand @ 129

485 1788

5.

4

3

4851780

200705 4651731 507.1556

1. 4191546 iz AR

(504.1580

n . [Py L i
fix

TTAM0 300 4000 5000 6000 7000 8000 9000 10000 11000 D000 13000 14000

Mensured region for 4851788 miz

485.1788

W00

4
5100

]

| 486.1780

) 4871610

‘ S\

[1; 2 - T r e L S T oy e - - T T r—l—yp =

a85.0 4855 AB6.0 4865 4870 4875
25 H23 N4 03 F3 [WeH]» : Pradfictsd mgion for 485.1795 miz
485.1735

100,04

-

E
50.0H

-

486 1826
1
]
485.0 4855 486.0 4865 4870 4875
Rank_ Scors Formuls (M) ion Mess. miz  Pred.miz_Df. Df.

7 3695 C25H2Zind O3F3 ] 485.1788  485.1735| % ~L8d| 3737
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HRMS spectrum of 11p

Emt WVal. Min Max Eimt Val Min Mex _Eimt | Val Min Max Usa Adduct
H 1 0 25 Al 3 L] L] Zn 2 1] 0 K
2H 1 of 1] Si 4 1] L1 Se 2 0 1] H
B 3 0 L] F 3 0 L] Br 1 0 0 Na
C 4 0 3o ] 2 1] 0 Ru 2 1] 1] MNH4
N 3 a 4 a 1 1] 0 5b 3 0 0
o] 2 o 4 Fe 2 1] L1 l 3 1] 0
F 1 0 <] Mi 2 a 0 Ir 3 a a
MNa 1 o i} Cu 2 a Li] Pt 2 a a
Ermror Margin {ppm): 100 DBE Rangs: -100.0 - 100.0 Blactron lons: both
HC Ratio: 0.0- 100.0 Apply M Rule: no Use MSn Infa: yes
M= Isotopes: all lsotopa RI(%): 1.00 lsotope Res: 10000
MSn lso RI (%): 75.00 MEn Logic Mode: OR Max Results: 100
Event#: 1 MS(E+) Rat Time : 0813 Scan# - 123
511.1186
6.000=5
5.000=5
4.000=54
533.0976
300083 4450956
543.1308
2.000=5 i
1.000e6- oL
565.11892
1 PR I.I h. I L §

2000 3000 4000 5000 6000 700.0 BOD.O G000 10000 1100.0 12000 13000 14000

Messured region for 511.1196 miz

511.1196
100.04
50.04
5121228
o 4 T = N . II/l\ . . P y y v
511.0 511.5 512.0 512.5 513.0 513.5 514.0 514.5

C23 H16 N4 03 FB [M+H]+ : Pradicted ragion for 511.1199 m/z

511.1199
100.04
5004
512.1230
511.0 511.5 512.0 5125 513.0 5135 514.0 514.5
Rank Scors Formuls (M) lon Maas. miz  Prad. miz_ Df. (mDa) Df. (ppm) Iso  DBE
1 B565 C23H16 N4 O3 FE [M+H]+ 511.1196 511.1189 0.3 -0.58 B5.E5 15.0
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HRMS spectrum of 11q

Eimt Val. Min Max Emt Val Min Max _Emt | Val Min Max Usa Adduct
H 1 0 25 Al 3 ] a Zn 2 a [i] K
ZH | 1 o o Si 4 0 0 Se | 2 a o H
B 3 o 0 P 3 ] L] Br 1 0 L] Na
C 4 0 30 5 2 ] ] Ru 2 a 0 NH4
N 3 o 4 Ccl 1 L] a Sb 3 a 0
o 2 0 4 Fa 2 L] a | 3 L1} 0
F 1 0| B Ni 2 L] a Ir 3 a L]
Na 1 0| 0 Cu 2 o 0 Pt 2 a ]
Emor Margin (ppm): 100 DBE Rangs: -100.0-100.0 Blecton lons: both
HC Ratio: 0.0- 100.0 Apply M Rule: no Usa M5Sn Info: yes
Mz Isotopas: Sl lsotopa RI(%): 1.00 lsompe Res: 10000
MSn lso Rl (%): 75.00 MSn Logic Mode: OR M= Results: 100

Event#: 1 MS{E+) Ret. Time : 0813 Scan# : 123
493.1279

2 500aE

200026

1.500a6
494.1309

515.1096
1.00026

5.000a5

4BEQ 490.0 492.0 4940 4950 4S80 500.0 5020 504.0 5060 5080 510.0 5120 5140 5160 518.0 5200

Measured region for 453. 1279 méz

493.1279
100.0H
50.
494.1309
o ' T M S— . o . ; .
493.0 4935 494.0 494.5 4850 4955 496.0 496.5

C23 H17 N4 O3 F5 [M+H]+ - Pradicted region for 4931284 miz

4931294
100.04
50.0+
I 4941324
493.0 483.5 484.0 484.5 485.0 495.5 496.0 496.5
Rank Scors Formula (M) lon | _Meas. miz  Prad. miz Df. (mDa) Df. (ppm) o DBE
9 76.87 C23IH17 N4 O3 F5 [h=H] = 4931279 483 1204 -1.5 -304 B1O0 150
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HRMS spectrum of 11r

Emt [ Val. Min Max Elmt Val Min Max Emt Vel Min_ Mex Uwee Adduct
H | 1] § 23 Al 3 a 0 Zn | 2| O 0 K

2H 1 0 0 =] 4 a o0 Se 2 0 0 H

B 3 o o0 P 3 e o0 Br 1 0 0 Na

c 4 0 25 5 2 o 0 Ru 2 0 0 NH4

N 3 0 5 Ci 1 a o Sb 3 0 0

(4] 2 [i] 5 Fe 2 a o0 | 3 0 0

F 1 o 3 i 2 0 0 Ir 3 0 0

Na 1 0 0 Cu 2 0 o0 Pt 2 0 0

DBE Range: -100.0- 100.0
Apply N Rule: no
Isotope R (%) 1.00
MEn Logic Mode: OR

Electron lons: both

Use MSn info: yes
lsolope Res: 10000
Max Resuts: 100

Error Marngin (ppm}: 100
HC Ratio: 0.0-100.0
Max |solopes: =8l
MSn lsoRI (%) 75.00

Evemniif: 1 E+} Ret. Time : 0.827 Scand : 125
443 1323
4651114
3 5006
3 0006
2 50067
200066 I77.1087
1.500=63 4561142
1.000=63
3781105 4810875 F01.4811
5 000a5 S8E. 4069
dl, L ! , y B— r . . r
2000 3000 4000 5000 6000 TOO0 BAODO 9000 10000 11000 13000 1300.0 14000
Messured region for 443.1323 m/z
4431323
100,04
5000+
dd4_ 1349
443.0 4435 4440 A44.5 445.0 4455 446.0 446.5
CX2H17 N4 O3 F3 [M+H} : Predicted region for 443. 1326 miz
100.0- 443 1326
5010+
4441356
0 . ! ' A - T ' - r
443.0 4435 4440 dd4.5 445.0 4455 446.0 446.5
Bcore_Formula (M) lon | Mess. miz mmmm_ Iso__ DBE
7253 CZ2 HI7T N4 03 F3 [M+H]+ | 44313230 4431326 0.3 T25%5 150
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HRMS spectrum of 11s

H 1 0 21 Al | L] ] Zn 2 a li] K
2H 1 1] a Si 4 L] 0 Se 2 a a H
B 3 0| 0 P 3 0 0 Br 1 a 0 Na
Cc 4 0 28 5 2 a L] Ru 2 a a NH4
N 3 0 4 Ccl 1 ] 0 Sb 3 a ]
(o] 2 0 4 Fe 2 L] 0 | 3 a ]
F 1 0 3 Ni 2 L] 0 Ir 3 a ]
Na 1 1] a Cu 2 | ] L] Pt 2 a [i]
Emror Margin {ppm): 100 DBE Rangs: -100.0 - 100.0 Blectron lons: both
HC Ratio: 0.0- 100.0 Apply N Rule: no Use M5n Info: yes
Max Isotopes: all lEotopa R (%) 1.00 lsotope Res: 10000
MSn lso Rl (%) 75.00 MSn Logic Mode: OR Mz Results: 100
Event#: 1 MS(E+) Ret. Time : 0.853 Scan# : 129
519.1627
3 20026
300026
2 BDDaG
2 600a6
240026
2 20026
2.000=6
5050 5100 5150 5200 5250 5300 5350 5400 545.0
Measured region for 518.1627 mé
518.1627
100.0
50.04
5201681
5211736
o . Ay = - - e . < ’ y .
518.0 518.5 520.0 520.5 521.0 521.5 5220 522.5
C2B H21 N4 O3 F3 [M+H]+ : Predicted region for 519.1638 m/z
519.1639
100.0H
50.0H ‘
| 520.1668
k 521.1688
519.0 518.5 520.0 520.5 521.0 521.5 522.0 520.5
Rank Scors Formuls (M) lon Meas. miz  Pred. miz Df. (mDa) Df. (ppm) Iso DBE
1 E7.BB| C2B H21 N4 O3 F3 [M+H]+ |  519.1627 518.1639 -1.2 -2.31) BD.BS 18.0
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HRMS spectrum of 11t

Eimt Val. Min Max Eimt Val Min Max Eimi  Val Min Max Usa Adduct
H 1 o 25 Al 3 o 1] Zn 2 0 a K
2H 1 0 a 8 4 L] 0 Se 2 L] a H
B 3 0 a P 3 a 0 Br 1 0 0 Ma
C 4 o 30 =] 2 a 1] Ru 2 L L] MNH4
N 3 0 4 Cl 1 0 1 Sb 3 0 0
0 2 1] 4 Fe 2 0 0 | 3 0 0
F 1 0 L] Ni 2 0 1] Ir 3 0 0
Na 1 0| o Cu 2 | L] 0 Pt 2 0 0
Emror Margin (ppm): 100 DBE Rangs: -100.0 - 100.0 Blecton lons: bath
HC Ratio: 0.0- 100.0 Apply N Rule: no Usa MSn Infa: yes
Max |sotopes: all lsotope RI(%): 1.00 lsotope Res: 10000
MSn lso Rl (%): 75.00 M5n Logic Mode: OR Max Results: 100
Event#: 1 MS(E+) Ret. Time : 0833 Scand : 141
4911089
1.800a6
15006
1 40026
1.200e 6
1.000e 54
B 000a5 493.1052
§.000e5] 482 1082
I"ﬂw&- TT T T TTrTT 1 T T T T TTTY TTT TTTTTT ™TT TTr T T T T
4805 480.0 4905 4910 491.5 4920 4825 4030 48935 48940 4045 4950 4955 49650 4065
Messured region for 481. 1089 miz
491.1089
100.0H
50.0H
483.1082
492.1092
45841136
——— A ——T T+ —— T —— —
481.0 491.5 492.0 4925 4893.0 483.5 94.0 454.5 495.0 495.5
C23 H1E M4 03 F3 Cl [M+H]+ : Pradicted region for 491.1082 m/z
481.1092
100.0H
50.0H
483.1073
4921123
J l 484.1007
(4910 4915 4920 4675 4830 4935 4940 4945 4950 4855
Rank Scors Formuls (M) lon | Meas.mfz Pred.miz Df. (mDa) Df. (ppm}) lsa DBE
1 59498 CZAHIBEN4 O3 F3CI [M+H]+ 491.1088  481.1082 0.3 -0.61] 94.88 15.0
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HRMS spectrum of 16

Eimt Val. Min Max Eimt Val Min Max Emt Val | Min Max Usa Adduct
H 1 o 23 Al 3 o o Zn 2 0 Li] K

2H 1 o 0 Si 4 L 0 Se 2 0 ] H

B 3 L] o P 3 1] 1] Er 1 L] Li] Na

[ ] 4 0 25 5 2 a a Ru 2 a L] NH4

N 3 L] 5 Cl 1 1] 1] 5b 3 0 1]

8] 2 L] 5 Fe 2 1] 1] | 3 L] ]

F 1 0| J Ni 2 L1} o Ir 3 0 L]

Na 1 L L] Cu 2 1] o Pt 2 0 L]

Emor Margin (ppm): 100
HC Ratio: 0.0- 100.0
Max Isotopes: all
MSn lso RI (%) 75.00

DBE Range: -100.0 - 100.0
Apphy N Rule: no
lsotope RI (%) 1.00
MEn Logic Mode: OR

Blacwon lons: both

Usa M5n Infa: yes
lsotope Res: 10000
Max Results: 100

Event#: 1 MS{E+} Ret Time : 0880 Scan#:133

4851783
9.000=6H
B 0008
7000264
6.000= 6
5.000= &+
400026 RBAE1S
300026 507.1522
2.000=84 487 1707 J 5081558
1.000=64
Y DTN | rois L S e
2000 3000 4000 S5DODO 6000 7000 EDDO 5000 1000.0 1100.0 1200.0 13000 14000
Maasured region for 485. 1783 mic
4851783
100.0H
50.04
4B6.1813
487.1707
48510 485 5 48610 4BE.5 487.0 487 5 488.0 488 5
C25 H23 N4 O3 F3 [M+H]+ : Predicted region for 485.1785 miz
4851785
100004
50.0H
486.1826
4850 4855 4860 4B6.5 487.0 4E87.5 48E.0 48B.5
Rank  Score Formuls (M) lon Meas. m/z  Pred. miz Df. (mDa) Df. (ppm) lso  DBE
2 7354 C25EH2IMN4 03 F3 [M+H]+ | 4B5.1783 4B5 1705 -1.2 -247 T6.34 15.0
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3. Chiral Resolution of Compound 11h

Considering the effect of chiral structure on the biological activity of compounds,
the chiral isomers (-)-11h and (+)-11h were prepared by the separation of 11h with
chiral HPLC. The chiral resolution of compound 11h was performed using Gilson
instruments, and the chromatographic column was a CHIRALPAK®IF column (250
mm x 4.6 mm, 5 pm). The compound was filtered with a microporous membrane with
an injection volume of 5 pL, and the mobile phase was Hex/EtOH = 80:20. The eluent
was ultrasonically degassed for 30 min before use. Flow rate: 1 mL/min; Cycle time:
40 min. the chiral isomers (-)-11h ([a] 3 = - 46.7 (¢ 1.0, THF), tx = 24.847
min, ee value, > 99%) and (+)-11h ([a]} = + 46.5 (c 1.0, THF), tr = 33.976 min, ee

value, > 99%) were prepared by the separation of (+)-11h with chiral HPLC.

11h (-)-11h (#)-11h

Scheme 1. Reagents and conditions: AD-H column. Mobile phase: hex: EtOH=80:20,
flow rate: 1 mL/min.

stereoisomers separation HPLC chromatogram.

mAU
100 FDA Mult 1

754

25}

o
[
il >25495
i e
33.176
P

15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area %

1 25.495 1852714 22589 50282
2 33.176 1831953 13363 49.718
Total 3684666 35952 100,000

HPLC chromatogram of (+)-11h
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mAU

2K+ 5 PDA Multi 1
1504
100+
50+
0 T g
i T T T T
15 20 25 30 35
min
1 PDAMulti 1/254nm 4nm
Peak Table
PDAChI 254nm 4nm
Peald Ret Time Area Height Area %
1 24 847 14198971 190395 100.000
Total 14198971 190395 100.000
HPLC chromatogram of (-)-11h
mAU ’ '
L PDA Multi 1
50
25+
0—
1 4
T
T ] T T T
15 20 25 30 35
min
1 PDAMulti 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret Time Area Height Area %
1 33.976 9647987 64117 100,000
Total 9647987 64117 100,000

HPLC chromatogram of (+)-11h
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