Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Pd(I1)-Catalyzed Regioselective Functionalization of C-H Bond of Antipyrenes: Synthesis
of Pyrazolono-maleimides and Pyrazolono-quinones

Priya Sonowal, Pratiksha Bhorali, Sabera Sultana, and Sanjib Gogoi*

Applied Organic Chemistry, Chemical Sciences & Technology Division, CSIR-North East Institute of
Science and Technology, Jorhat 785006, AcSIR, Ghaziabad-201002, India. E-mail:
skgogoil@gmail.com; sanjibgogoi@neist.res.in

Table of Contents

'H , 13C NMR, and HRMS Spectra of Synthesized Compounds ...............2-52, 54-61
PENMR of COMPound 3am ....ceevininieieiininenienineeeeeeeeeneneeeeeencnennens 53


mailto:sanjibgogoi@neist.res.in

'H and 3C of Compound 3aa (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3aa:
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'H and 3C of Compound 3ba (400 & 100 MHz, CDCls)
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HRMS Spectra of Compound 3ba:
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'H and 3C of Compound 3ca (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ca:
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: OFf
Wonoisotopic Mass, Even Electron lons
668 formula(e) evaluated with 136 results within limits (all results {up to 1000) for each mass}
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'H and 3C of Compound 3da (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3da:
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810 formula(e) evaluated with 197 results within limits (all results (up to 1000) for each mass)
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'H and 3C of Compound 3ea (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ea:

Edit View Process Help
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859 formula(e} evaluated with 201 results within limits (all results (up to 1000) for each mass)
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'H and 3C of Compound 3fa (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3fa:

[ Elemental Compositi
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Single Mass Analysis 2
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: OF
Number of isotope peaks used for i-FIT = 3 =
Monoisotopic Mass, Even Electron lons
908 formula(e) evaluated with 201 results within limits (all results (up to 1000) for each mass}
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Mass Calc. Mass__| mDa_| PPM Formula iFIT_|i-FTNorm |FitConf% [ C | H | N [ O -
4021819 4021818 145 C24 H24 N3 03 5761 4863 077 24 4 3 3 ]
4021833 04 10 75 Co HD Ni5 OF 5765 5320 040 5 1 15 4
021809 10 25 25 C8 H29 NIL 08 5715 6244 019 a4 1 s
4021836 17 42 15 Cl2 H28 N5 010 5712 543 026 2 B 5 10
4021791 28 70 155 C0HO NGO 5762 4971 059 0 0 9 1 >
1072019_297_5308
PS-120_11072019_012 116 (2.989) AlI2 (Ar.30000.0,556.37,0.00,L5 1 1:TOF MS ES+
358e+007
o0 4021819
Vs
o
. J
403.1857
357.0486 378.1844 (4041900
27052 174.0509.215,0673.257,1320.275.1440 N | 478.2104 520.1507,837.1617 __619.3043 6676567 286.2803 8013701 5953350 914809 o452343 0802314 1047.5009 11000867 R
50 10 40 200 2% 00 350 400 4%0 500 550 600 650 700 TR0 800 80 o0 es0 1000 4050 400 4150 1200




'H and 3C of Compound 3ga (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ga:

Elemental Compositi
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Single Mass Analysis

Tolerance = 100 0 mDa / DBE: min =-15 max =500

Element prediction: OFf

Number of isotope peaks used far i-FIT = 3

Monoisotopic Mass, Even Electron lons

870 formulaie) evaluated with 214 results witnin limits (all results (up to 1000) for each mass)
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'H and 3C of Compound 3ha (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ha:

[ Elemental Composit
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
3983 formula(e) evaluated with 881 results within limits (all results (up to 1000) for each mass)
Elements Used:
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'H and 3C of Compound 3ia (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ia:

File Edit View Process Help

| e & Moo x)

Single Mass Analysis

Tolerance =100.0 mDa / DBE: min=-15 max =500

Element prediction: Off

Monoisotopic Mass, Even Electron lons

5223 formula(e) evaluated with 1263 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:o-100 H:0-100 N: 0-15 0:0-15 F0-15
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'H and 3C of Compound 3ja (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ja

Elemental Compositi

File Edit View Process Help

o =lew & M o x|

Single Mass Analysis
Tolerance =100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
2861 formula(e) evaluated with 494 results within limits (all results (up to 1000) for each mass)
Elements Used.
C:0-100 H: 0-100 N: 0-10 0:0-15 clo-g
Mass Calc.Mass | mDa | PPM__| DBE | Formuls [c[Hu[n][o]a] -
3040051 3940950 01 03 105 Cib Hig N7 O C2 % 18 7 1 2 m
24095 Cl4 H2T N 05 CB ¥ o7 1 5 3
394.0945 €9 H20 N3 Ol4 9 0 3 1
040059 - 65 Cl0 Hi6 N7 010 0 16 7 10 o
PS-113_15052019_006 123 (3.167)
1 TOF WIS ES+
1.356+007
100 304.0051
-
95|
& J
396.0023
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'H and 3C of Compound 3ka (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ka:

Elemental Composit
File Edit View Process Help

ST T T

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off

Manoisotopic Mass, Even Electron lons

2861 formula(e) evaluated with 494 results within limits (all results (up to 1000) for each mass)

Elements Used:

c:0-100 H:0-100 N: 0-10 0:0-15 cros
Mass Cale. Mass | mDa | PPM | DBE | Formula [clwn][o]a] -
3000851 3940050 01 03 105 Clé HI8 NJ O C2 6 18 71 1 2 ]

3000055 04 05 14 HZ7 N 05 CB u oy 1 s 3

3900045 06 15 €9 H20 N3 014 9 M 3 1

940958 145 2L HI7 B 2117

3940959 65 Cl0 HI6 N7 010 0 16 7 10 =

PS-112_15052019_005 112 (3.040)
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'H and 3C of Compound 3la (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3la:

I3 Elemental Compositi

=
File Edit View Process Help
| slee & M B x|
Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Wenaisotopic Mass, Even Electron lons
5561 formula(e) evaluated with 1176 results within limits (all resuits (up to 1000) for each mass)
Elements Used
C:0-100 H: 0-100 N:0-10 o020 F:0-10
Mass Calc.Mass | mDa | PPM__| DBE | Formula [c[H[N[OTF] -
481230 48129 01 02 55 CI3HD N5 09 F2 B w0 5 9 2 K]
481231 01 02 145 CI7HIS N9 O4F 715 9 4 1
48120 01 02 35 COMIGNI O4FS 9 16 0 4 6
48122 02 05 05 CIlHI9 N3 O4F9 no18 3 49
481233 03 07 105 CI9 HIS N3 O4 F4 9 18 3 4 4
4281235 05 12 05 C7 H2 NJ Ol 72 71
4281222 08 19 145 (22 HIZ N3 O3 F3 2 17 3 3
48120 10 23 35 Cl4 HI8 N3 03 73 i 1 3 3
48120 10 23 185 C20 Hl4 N9 O3 0 1 9 3 =
20062019_287_5164
PS-116_21062019_018 123 (3.167) Cm (118:124) 1:TOF MS ES+
174e+008
100 4281230
~
o]
\ S
l429.1229
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

For Help, press F1




'H and *C of Compound 3ma (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ma:

File Edit View Process Help

a na® s M Bl x|

Single Mass Analysis

Tolerance = 1000 mDa / DBE: min =-15, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

5788 formula(e) evaluated with 1450 results within limits (all results (up o 1000) for each mass)

For Help, press F1

Elements Used =
Mass Calc.Mass | mDa | PPM_ | DBE | Formula [i-Fr [i-FTNom |FitConft% | € | H | N | O | F | -
61157 Ml 01 03 35 CBHT N O3 F 283 9291 001 B g 3 @ I
36115 01 03 75 Cll HW4 N9 O3 Fé W74 8346 002 n o o9 3 4
361155 02 05 95 C15 HI8 NS 08 404 113% 00 15 18 5 8
961160 145 HI6 N3 03 F2 01011946 20 716 St
3961154 03 08 5 C7 HI9 NS 08 F5 3991 10027 0.00 7 19 5 8 : |
26153 04 10 115 CO HIL NIS O3 F %62 7107 008 9 1 15 3 1
61155 04 10 05 CILHBNOBF s 187 00 n oz 1 B 1 -
31122020_089_8281
PS-118_31122020_007 335 (2.922) AM2 (Ar,30000.0.556.28.000LS 1) e 1. TOF MS ES+
75304008
100 396.1157
% . J
ho7 1148
396.0325 153
o feasse 124.0679 2075948 52148 2084 a030134 308,103 £90.1153 A63BAA041TH2 5, g 5349728 520.4734 653.2060.665.6407 TEOABT 3132358 awrouza go1zies %7198 egoarss
- p— —— . — e — ; : e ; .
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'H and 3C of Compound 3na (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3na:

File Edit View Process Help

= Bew 8 M x|

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction” OFf

Humber of isotape peaks used for i-FIT = 3 E
Wonoisotopic Mass, Even Electron lons

4456 formula(e) evaluated with 912 results within limits (all results (up to 1000) for each mass)

Elements Used:

Calc.Mass | mDa | PPM | DBE | Formula
2

C10 HLS N7 010 CI

[-AT_| AT Norm | FitConf% | C | H | N | 0 [ al]
0 7 1

C14 H26 N 05 Cla

10874

2%
C12 H6 N13 06 5498 22124 0.00 12 6 13 6
C28 H6 N5 O 5510 23.284 0.00 28 6 5 1 i
20062019_287_5163
PS-115_21062019_016 118 (3.040) AM2 (Ar,30000.0,556.32,0.00,LS 1) 1. TOF MS ES+
4280568 1.18e+007
100+ s ~
14300542
|\ Cl J/
[431.0578
432.0538 5441481
556982 47 3565 1740453 2251080 271037y 3020010 428.0048[|4330952 5261381, || 548.1550 5291478 670.5286 745,1930 8551508 477 1110 9500518 9919879 44790835 10013312 11843535
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'H and 3C of Compound 3ab (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ab:

File Edit View Process Help

o) =leiE| 8| M Bl x|

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = §0.0
Element prediction: OF
Monelsotopic Mass, Even Electron lons
810 formula(e) evaluated with 197 resuits within imits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H: 0-100 N:0-15 0:0-15
Mass. [ Calc.Mass_ | mDa | PPM_ | DBE [ Formula [c[H][N]O] -
3741518 3741523 -05 -1 15 €10 H24 N5 010 10 2 5 10 [ )
21 715 C7 H16 N15 04 7 16
145 €22 H20 N3 22 20
6.5 C11 H20 N9 06 1 20 6
25 C6 H20 N11 O8 6 20 8 S
PS-109_03052019_007 18 (3.040)
1:TOF MS ES+
30164007
4001 3741518
P
— @~ J
[375.1539
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'H and 3C of Compound 3ac (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ac:

File Edit View Process Help

B sleg| 8| M B x|

Single Mass Analysis
Tolerance =100.0 mDa / DBE: min =156, max = 50.0
Element prediction: Off
Monaisotopic Mass, Even Electron lons
524 formula(e) evaluated with 127 results within limits (all results (up to 1000 for each mass}
Elements Used
€:0-100 H: 0100 N: 0-20 005
Mass Calc.Mass | mDa | PPM | DBE | Formula c[H[N]O -
381666 08 -21 75 CB HIS NI5 OF 8 18 15 4
3881680 22 57 125 (9 HI4 N19 9 4 19
3164 24 62 155 CI9HIENIO 9 18 9 1 B
PS-92_18032019_025 339 (2.956)
1 TOF WS ES+
2.92e+007
00+ 388.1658
%
| —
389.1663
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'H and 3C of Compound 3ad (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ad:

File Edit View Process Help

ol s & v 5 ]

For Help, press F1

Single Mass Analysis
Tolerance =100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: OF
Monoisotopic Mass, Even Electron lons
953 formula(e) evaluated with 200 results within limits (all results (up to 1000) for each mass)
Elements Used:
€:0-100 H: 0-100 N:0-15 0:015
Mass Calc.Mass | mDa | PPM_ | DBE | Formula [c[Hn[nN]o] -
4161983 4161975 04 10 75 €10 H22 N15 04 0 2 4 @
4161074 145 C25 H26 N3 O 25 36
4161993 10 -24 L5 I3 HI0 N5 010 300 5 10
416196 17 41 25 €9 H26 NIL 08 9 s -
PS-108_03052013_006 171 (4.404
1:TOF MS ES+
1.79e+005
00, 416.1983
4 1\
\ J
|417.2050
124.0865
I
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'H and 3C of Compound 3ae (500 & 125 MHz, CDCls):

31491.1.fid
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HRMS Spectra of Compound 3ae:

File Edit View Process Help

o new & Mo X

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min = -1.5, max = 60.0

Element prediction” Off

Number of isotape peaks used for i-FIT = 3

Monoisotopic Mass, Even Eleciron lons

973 formula(e) evaluated with 229 resulis within limits (all results (up to 1000) for each mass)
Elements Used:

Mass [cCalc.Mass [ mDa [PPM [ DBE [ Formula [i-Fm [i-FTNorm [FitConf% | € | H [ N [ 0 | -
4201554 4204551 . 7 25 C7 Hz2 N1 010 5263 8284 03 72 110 (1l
4201559 145 23 H22 N3 05 5220 39% 184 FEFY) 5
4201564 75 8 HI8 NI5 Ob 5258 776 004 8 18 15 6
4201573 195 €24 HI8 N7 O 518 4786 083 ¥ 18 7 1
40153 21 155 €19 HI8 N 03 5227 4671 094 19 18 8 3 -
04072019_293_5266
PS-105_04072019_015 115 (2.964) AM2 (Ar,30000.0,556.30,0.00,LS 1) 1 TOF MS ES+
1.24e+007
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( )
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MeO
5]
. J
l421.1596
839.3400
526371 1419610 420,084, 221920 518.2425 7042953 839.0740].840.3452 937.4153 1093.4332
s S 1750775 242.2802_261.0802 378.1534. 496.1932 7 622 2633. 6402341 < 7252463 7672457 9153163 10069578 10594424 s 1162.4929
N B B s L L L L R L L s B B L B s L RNy BN B AR A AR AR R AR AR AL
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For Help, press F1




'H and 3C of Compound 3af (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3af:

B} Elemental Compositio [ o T
File Edit View Process Help
=
Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Wonoisotopic Mass, Even Electron lons
5535 formula(e) evaluated with 1433 results within limits (all results (up to 1000) for each mass)
Elements Used:
€:0-100 H: 0-100 N:0-15 0:0-15 F.0-10
Mass [ Calc.Mass | mDa | PPM__| DBE | Formula [c]H[ N[O F] -
261167 3964167 00 00 55 C12 HI9 N5 09 F 2 19 5 9 1 [}
3061167 00 35 CB HIS NO 04 FS 8 15 9 4 5
3961165 C6 HI2 NIS 04 F2 6 12 15 4 2
3961169 C16 Hid NO 04 6 1 8 4
396170 C10 HI8 N3 04 F8 0 18 3 4 8
3961163 C2 HI7 N11 08 F3 2 17 n 9 3
C18 HI7 N3 04 F3 8 17 3 4 3
C21 Hib NB 03 F2 A 16 2
23 35 C13 H17 N3 03 F7 13 17 3 3 7 -
04072019_293_5265
PS-103_04072019_014 113 (2912) 1 TOF M ES+
2.48e+007
100, 306.1167 4 F N\
. J
o782
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

For Help, press F1




'H and 3C of Compound 3ag (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ag:

File Edit View Process Help

u sie@ 8| M B X

Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min =-15, max = 50.0
Element prediction: Of
Number of isotope peaks used for i-FIT = 3 &
Monoisotopic Hass, Even Electron lons
5788 formulae) evaluated with 1450 resulls within imits (all results (up to 1000) for each mass)
Elements Used 1
Mass Calc.Mass | mDa | PPM__| DBE | Formula [i-FT [ i-FTNorm | FitConf% | C | H | N | O | F | B
396.1158 58 0.0 0.0 35 C13 H17 N3 03 F7 2872 1212 0.00 13 17 3 3 v 3
145 C2A HI6 N3 03 £2 204 14312 000 A 163 3 2
Ci1 Hi4 N9 03 Fb 269 117% 000 1 93
CI5 HIE N5 08 289 1BS 000 15 5 8
7 HI9 NS 08 £5 m4 L3 0w 7 s 4 3
€9 H11 NIS 03 F 25 133 000 g A a5 3 1 -
31122020_089_8278
PS-104_31122020_003 318 (2.776)AM2 (A£30000.0,556.24,0.00.LS 1) 1: TOF MS ES+
396.1158 224e+006
100
F
F
%
~—
397.1173
1004358 454 0712 187.0042219.1625 2542231 287-1488  327.0083 596 o567 | 415.0041430.1168 4851624 5484205 5672651 6206105 6602720 0882847733 4971 7892230 432006 8472485 902.9359.918.5781 971.8400
- - —— - —— e e ) S - e ; e
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

For Help, press F1




'H and 3C of Compound 3ah (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ah:

File Edit View Process Help

T E]

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-15, max = 50.0

Element prediction: Off

WMonoisotopic Mass, Even Electron lons

2375 fermula(e) evaluated with 489 results within limits (all results (up to 1000) for each mass)
Elements Used:

0100 H: 0-100 N:0-20 008 cLo8
Mass [ Calc.Mass | mDa | PPM | DBE | Formula [c[n[n]JoJa] -
300006 3940845 01 03 125 7 H8 NIJ 04 7 8 17 4 ]
3940950 4 10 5 CI6 HIS N7 O Ci2 % 18 7 1 2
3940940 6 15 5 €22 H12 NS O3 25 3
3940955 9 23 5 C HI4 M9 02 CI2 1 14 12 2
3940937 9 23 5 C15 H22 N3 O5 <2 152 3 5 2
3040955 23 C14 H2T N 05 CI2 47 15 3
3 3 1 -

PS-98_18032019_027 303 (2.641)
1: TOF M$ ES+

5.08e+006
100+ 394.0946

396.0857

br - T T T T T T T T T T T T T miz
1050 1100 1150 1200

T T T T T T T T T T T T T T T T T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 200 950 1000




'H and 3C of Compound 3ai (500 & 125 MHz, CDCls)

97—

€€ —

9T'L
€L
YE'L
bE'L
S€L
6€°L
WL A
WL
€L
bb'L
0s°L
15
€5

Name of Sample:PS-97
130547

30547.1.fid
Spectrum No

~
Cl

78 7.7 76 75 74 73 72 7.1

7.0 6.9

f1 (ppm)

=0€

=00'€

TS
80z

T
0.0 -0.5

0.5

1.5 1.0

2.0

T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0
1 (ppm)

6.5

9.5

T
10.0

S6°ET —

PSHE—

SLOLN

00° 2L
sTLL 7

0826 —

€T°€2T
16'52T
bE'LZT
0v'82T ~\-

€162 72
mm.mﬁ\
YZOET
LTEET
€L€eT \

LLLET

G

PSIST —

85°€9T —

§5°69T ~.
2001

Name of Sample:PS-97
130932

30932.1.fid
Spectrum No

€€ —

16527~
bELTT

0v'8zT W
£1°62T O
15621 —
vZ0eT

LUEET ~
€LEET

LLLET—

130 125 120
f1 (ppm)

135

140

T T T T T T T T
180 170 160 150 140 130 120 110 100
f1 (ppm)

T
190

00



HRMS Spectra of Compound 3ai:

[ Elemental Composi
File Edit View Process Help

o) sleE| & M 6 x|

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Wonoisotopic Mass, Even Election lons
2375 formulae) evaluated with 489 results within limits (all results (up to 1000) for each mass)
Elements Used
€ 0-100 H: 0-100 N: 0-20 0:05 cro8
Mass [ Colc.Mass [ mbDa [PPM [ DBE [ Formula [clH[nNTofa] B
394.0046 3040045 01 032 125 (7 H8 N17 O4 7 8 17 4 [E]
3940950 04 10 105 CI6 HIB N7 O CI2 6 18 7 1 2
34090 06 15 195 (22 HI2 N5 O3 2 12 5 3
3940955 09 -23 35 C H14 N19 02 CI2 1 14 19 2 2
940937 09 23 55 CISHR N3OS QR 5 2 3 5 2
340955 09 23 05 Cl4 HI N 05 CB w7 15 3
O 1
:WR 14 36 15 CTHB NGOG 7T OB 9 1 1 -
PS-07_18032019_026 343 (2.991,
1 TOF 1S E5+
6.126+006
00, 3040045
p
Cl
. J
306.0057
T T T T T T T T T T T T T T T T T T T T T T T T T T T T miz
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'H and 3C of Compound 3aj (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3aj:

File Edit View Process Help

FIEE RG-S

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =15, max = 50.0
Element prediction: Off
Moneisotopic Mass, Even Electron lons
1601 formula(e) evaluzted with 289 results within limits (all results (up to 1000} for each mass)
Elements Used:
C:0-100 H: 0-100 N:0-20 0:05 Br 05
Mass Calc.Mass | mDa_| PPM__| DBE | Formula [c]H[NJO]B] -
438.0438 01 02 05 C5 H22 N13 O B2 5 2 13 1 2 ()
14 C20 H26 N Br2 20 % 1 2
C18 H4 N11 04 18 4 1 4
C17 H13 N9 O Br 7139 11
Cla Ni7 02 1 2 v
PS-100_13032019_030 383 (3.340
1:TOF S ES+
91084005
100+ 4380438
s N
Br
o]
\. J/
877.0840
879.0851
[441.0469 875. DBEQ s
D s L L U AL B L AL LML d
100 150 200 250 200 350 400 450 500 550 600 650 700 750 800 850 9200 950 1000 1050 1100 1150 1200




'H and 3C of Compound 3ak (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ak:

B3 Elemental Compositi e
File Edit View Process Help

o sl sl Mol

Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: OF
Number of isotope peaks used for i-FIT = 3 E
Wenoisotopic Mass, Even Electron lons
1607 formulate) evaluated with 283 results within limits (all results (upte 1000) for each mass)
Elements Used: 2
Mass Calc. Mass | mDa [ PPM | DBE | Formula i-FIT [ i-FITNorm [ FitConf% | € [ H [ N [0 B¢ -
€21 H17 N3 03 Br 2 3 3 |

4380488 03 07 225 CI8 HA NIL O4 8310 24957 000 B o4 10 4

4380458 07 A6 75 €6 HI3 NIS O4 Br 8168 10754 000 6 13 15 4 1

28061 10 23 275 QA9 NIS 8309 24837 000 19 15

4380064 13 30 05 €9 HI6 N7 03 B 8201 14003 000 9 % 7 3 2 =
PS-102_25042019_012 355 (3.003) AM2 (Ar,30000.0 556.27,0.00 LS 1
1:TOF MS ES+
1004 438.0451 440.0435 7.23e+007

-
Br
%] N\ J
4410464
b
s028883 ‘10040 41a0013 47835 428.1775.429 7568 4379944 s 4520238 4e4 9340 460.0337 466.0516 4720747 779992 40 pags 4520587 482.0578 4039774 4960347 500.0300
LRI e e o e B B B e i P e v e e S B B B B
398 400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432 434 436 438 440 442 444 446 448 450 452 454 456 458 460 462 464 466 468 470 472 474 476 478 480 482

LI L e e B w3
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For Help, press FL




'H and 3C of Compound 3al (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3al:

File Edit View Process Help

| miejE & M of x|

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Election lons
6652 formula(e) evaluated with 1671 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-100 H: 0-100 N: 015 0:0-15 F:0-10
Mass [ calc.Mass | mpa [ PPm | DBE | Formula [c]n[nN[o]F B
4B1B0 48131 01 02 145 CL7 HIS N9 O4 F 715 9 4 1 m
48122 0l 02 9 HIG6 N9 O4 F§ 9 16 9 4 6
481229 01 02 Cl3 H20 NS 09 F2 FER I - N
481232 02 05 Cl1 HI9 N3 04 F9 no1 3 4 9
481221 03 07 C7 HI3 NIS O4 F3 7 13 15 4 3
481233 03 071 C19 HI8 N3 04 F4 19 18 3 4 4
481205 05 12 C3 Hi8 NIL 09 F4 3 18 11 9 4
481225 05 C7 H22 N7 014 7n 7 u
4281238 C4 HI4 NIS O5 F4 4 W 1505 4
C8 HI8 NIL 010 8 18 11 10
08 19 145 HIT N3 2 1
10 23 185 C20 HL4 N9 O3 20 14 9 3 >
11072019_207_5305
PS-107_11072019_01 118 (3.040) 1: TOF HS ES+
2316+007
00 4281230
o5
—— =
420.1314
4280077
T T T T T T T T T T T T T T T T T T T T T T T miz
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'H and *C of Compound 3am (500 & 100 MHz, CDCls)
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F NMR of Compound 3am (376 MHz, CDCla):

39476/1
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HRMS Spectra of Compound 3am:

File Edit View Process Help

B 2leE| & M g x|

Single Mass Analysis =
Tolerance = 100.0 mDa / DBE: min = -1.5, max = §0.0
Element prediction: OF
Mumber of isotape peaks used for i-FIT = 3
Wonaisotopic Mass, Even Electran lons
14794 formula(e) evaluated with 3131 resutts within limits (all results (up to 1000)for each mass)
Elements Used: z
Mass. [ Calc.Mass [ mDa | PPM | DBE [ Formula [i-fmr [i-FTNom [FitConf% [ ¢ [ H [ N JO[ F [a] -
4120862 412082 00 00 85 C4 Hg N7 05 F2 7350 18767 0.00 4 8 17 2 [}
4120861 02 35 CHI3NOOIFCZ 738 17551 0.00 1 13 18 2 1 2
4120863 02 95 €18 HA NS CB 76 11308 0.00 18 1 s 3
4120863 02 05 €3 HI6 NI3 02 F4 €2 7320 15701 0.00 3 016 13 2 4 2
4120863 02 35 €13 HI7 N3 03 F6 O 7205 4209 149 13 17 3 3 6§ 1
4120861 02 05 Cl4HBNOSFC3 186 12303 0.00 Mo 1 5 1 3
4120861 02 15 Cl0 H2 N5 F5 CB3 7278 11555 0.00 0 2 s 5 3
4120864 145 C2L HI6 N3 03 F CI 7222 5951 [F3 CE] 11 =
PS-106_25042019_014 354 (3.085) AM2 (4r,30000.0.556.28,0.00.L5 1)
1: TOF MS ES+
4120862 573e+007
100 - N
o%-]
. J
414.0841
9694141351518 186.0392 233.0887  286.9057 415.0874 614.1822 9240883
) S < < 213.0809% 2 374.1665412.0335..[ 4881160 541.0995 S 6466122 7064390  784.2579.900.8023  848.1733 889.1266 982.1755 1025.0222 1104.7009 1921608
N L B LN s B o B v R L L L B s R O B A LR AU Lt A AR NAREE LR AR m
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'H and *C of Compound 3an (400 & 100 MHz, CDCls):
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HRMS Spectra of Compound 3an:
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'H and 3C of Compound 3aa’ (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3aa':

LS o ______________________________________________________ N

File Edit Vi;w Process Help

o pe & M ol x|

Single Mass Analysis -
Tolerance = 100.0mDa / DBE: min=-15, max = 50.0
Element prediction O
Number of isotope peaks used for i-FIT = 3 8
Monoisotopic Mass, Even Electron lons
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'H and 3C of Compound 3ab’ (500 & 125 MHz, CDCls)
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HRMS Spectra of Compound 3ab’
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