riried applied
e sciences

Supplementary Material

Syntheses and Structure Activity Relationships of N-
phenethyl-quinazolin-4-yl-amines as potent inhibitors of cyto-
chrome bd oxidase in Mycobacterium tuberculosis

Sarah M. Hopfner 1, Bei Shi Lee 2, Nitin P. Kalia 3, Marvin J. Miller ¢, Kevin Pethe 25, and Garrett C. Moraski *

1 Department of Chemistry and Biochemistry, Montana State University, 103 Chemistry and Biochemistry
Building, Bozeman, Montana 59717, USA; sarah.hopfner@student.montana.edu, garrett.moraski@mon-
tana.edu

2 School of Biological Sciences, Nanyang Technological University, 637551, Singapore;
kevin.pethe@ntu.edu.sg, beishi001@e.ntu.edu.sg

3 Department of Biological Sciences National Institute of Pharmaceutical Education and Research, Hydera-
bad, Telangana 500037, India; kalianpk@gmail.com

¢ Department of Chemistry and Biochemistry, University of Notre Dame, 251 Nieuwland Science Hall, Notre
Dame, Indiana 46556, USA; mmillerl@nd.edu

5 Lee Kong Chian School of Medicine, Nanyang Technological University, Experimental Medicine Building,
59 Nanyang Drive, 636921, Singapore; kevin.pethe@ntu.edu.sg

* Correspondence: G.C.M. garrett.moraski@montana.edu

Table of Contents

1. 'H NMR, BC NMR and ®F NMR Spectrum of all compounds

Figure 51 'TH NMR Spectrum (MeOD, 500 MHZ) of 3..........ccoooiiiiiiiiii 3
Figure 52 13C NMR Spectrum (MeOD, 125 MHZ) of 3.........ccoiiiiiiiiiiiii 4
Figure 53 'TH NMR Spectrum (CDCls, 500 MHZ) Of 6a.............ccooviiiiiiiiiiiii 5
Figure 54 13C NMR Spectrum (CDCls, 125 MHZ) Of 6a............ccoiiiiiiiiiiiiiiiiiic 6
Figure S5 F NMR Spectrum (CDCls, 470 MHZz) 0f 6a............cccooiiiiiiiiiiii 7
Figure 56 'TH NMR Spectrum (CDCls, 500 MHZ) of 7a............ocooiiiiiiiiiii 8
Figure 57 3C NMR Spectrum (CDCls, 125 MHZ) of 7a.........cocoiiiiiiiiiiiii e, 9
Figure S8 F NMR Spectrum (CDCls, 470 MHz) of 7a..........coooiiiiiiiii 10
Figure 59 'TH NMR Spectrum (MeOD, 500 MHzZ) of 8a.............coooiviiiiiiiiii e, 11
Figure 510 3C NMR Spectrum (MeOD, 125 MHz) of 8a...........ccooiiiiiiiiiiiiii 12
Figure 511 'TH NMR Spectrum (CDCls, 500 MHZ) 0f 9a...........cooiiiiiiiiiiiiii 13
Figure S12 ¥C NMR Spectrum (CDCls, 125 MHz) 0f 9a...........cooiiiiiiiiiiii 14
Figure S13 F NMR Spectrum (CDCls, 470 MHZ) 0f 9a...........coooiiiiiiiiiii 15
Figure S14 'H NMR Spectrum (CDCls, 500 MHZ) of 10a...........ccoooiuiiiiiiiniiiiiiee e 16
Figure 515 3C NMR Spectrum (CDCls, 125 MHZ) of 10@..........couivniiiiiiiiiiiiiiiiiiice e, 17
Figure 516 'TH NMR Spectrum (CDCls, 500 MHZ) of T1a.........ccviviiiiiiiiiiiiiiicie e 18
Figure 517 3C NMR Spectrum (CDCls, 125 MHzZ) of 11@.........ccoiiiiiiiiiiiiiiiiiiiecc 19
Figure S18 'H NMR Spectrum (CDCls, 500 MHZ) 0f 12a..........oooviiiiiiiiiiiiii 20
Figure S19 3C NMR Spectrum (CDCls, 125 MHzZ) 0f 12a........cccoviviiiiiiiiiiii 21
Figure 520 'H NMR Spectrum (CDCls, 500 MHz) of 13a...........ccooiiiiiiiiii 22
Figure S21 3C NMR Spectrum (CDCls, 125 MHZ) 0f 13@........ccoviviiiiiiiiii 23
Figure S22 F NMR Spectrum (CDCls, 470 MHZ) 0f 13@..........coovviiiiiiiiiiiii, 24

Appl. Sci. 2021, 11, 9092. https://doi.org/10.3390/app11199092 www.mdpi.com/journal/applsci



Appl. Sci. 2021, 11,9092

2 of 2

Figure 523 'TH NMR Spectrum (CDCls, 500 MHzZ) of T4a...........coooiiiiiiiiiiiiiii 25

Figure 524 13C NMR Spectrum (CDCls, 125 MHz) of 14@..........cooiiiiiiiiiiii 26

Figure 525 'H NMR Spectrum (CDCls, 500 MHz) of 15a...........cccooiiiiiiiiiii e 27
Figure 526 1*C NMR Spectrum (CDCls, 125 MHz) of 15a.........c.coiuiiiiiiii 28

Figure 527 F NMR Spectrum (CDCls, 470 MHZ) 0f 15a.........couviniiiiiiiii e 29
Figure 528 TH NMR Spectrum (CDCls, 500 MHZ) 0f 16a............cocviviiniiiiiii e 30
Figure 529 13C NMR Spectrum (CDCls, 125 MHzZ) of 16a............coooiviiiiiiiiiiii 31

Figure 530 F NMR Spectrum (CDCls, 470 MHZ) 0f 16a...........cccivniiniiniiiiiie e 32
Figure S31 '"H NMR Spectrum (CDCls, 500 MHZ) of 17@.........cocoiiiiiiiiiiiiiiii, 33
Figure 532 3C NMR Spectrum (CDCls, 125 MHZ) 0f 17@........cccoiiiiiiiiiiiiiiii 34

Figure 533 F NMR Spectrum (CDCls, 470 MHZz) of 17a..........coooiiiiiiiiiii 35
Figure 534 'TH NMR Spectrum (CDCls, 500 MHZ) of 18a..........ccocoiiiiiiiiiiii 36
Figure S35 *C NMR Spectrum (CDCls, 125 MHz) of 18a...........ccooiiiiiiiii 37

Figure 536 F NMR Spectrum (CDCls, 470 MHz) 0f 18a..........ccciiviiiiiiiiiii 38
Figure 537 'TH NMR Spectrum (CDCls, 500 MHZ) of 19a..........ccooiiiiiiiiiiiii 39
Figure S38 1*C NMR Spectrum (CDCls, 125 MHz) of 19a.........c.coiiiiiiiiii 40

Figure 539 F NMR Spectrum (CDCls, 470 MHZ) 0f 19a..........coooiiiiiiiiiii 41
Figure 540 'TH NMR Spectrum (MeOD, 500 MHz) of 20@............cccooiiiiiiiiiiiii 42
Figure 541 3C NMR Spectrum (MeOD, 125 MHz) of 20@............cccoiiiiiiiiiiiiii 43
Figure 542 F NMR Spectrum (MeOD, 470 MHZ) 0f 20a.............cooviiiiiiiiiiii 44
Figure 543 'TH NMR Spectrum (CDCls, 500 MHZ) of 21a..........ccooviiiiiiiiiii 45
Figure 544 13C NMR Spectrum (CDCls, 125 MHz) of 21a.........ccoiviiiiiiiiiii 46
Figure 545 F NMR Spectrum (CDCls, 470 MHz) of 21a............ccooiiiiiiiiiiiii e, 47
Figure 546 'H NMR Spectrum (MeOD, 500 MHz) 0f 22a..........c.cooiiviiiiiiiiiiii e 48
Figure 547 1¥C NMR Spectrum (MeOD, 125 MHz) 0f 22a..........cocoiiiiiiiiiiii 49
Figure 548 1F NMR Spectrum (MeOD, 470 MHZz) of 22a............ccoccoviiiiiiiiiii e, 50
Figure 549 'H NMR Spectrum (MeOD, 500 MHz) 0f 23a..........cccooiiniiiiiiiiiiii 51
Figure S50 *C NMR Spectrum (MeOD, 125 MHz) 0f 23a..........cocoviiiiiiiiiii 52
Figure 551 F NMR Spectrum (MeOD, 470 MHZ) 0f 23a...........cocviiiiiiiiiiii 53
Figure 552 TH NMR Spectrum (CDCls, 500 MHzZ) of 24a...........c.ocooiiiiiiiiiiii 54
Figure 553 13C NMR Spectrum (CDCls, 125 MHz) of 24a...........coooiiiiiiiiiiii 55
Figure 554 F NMR Spectrum (CDCls, 470 MHz) 0f 24a...........ocooiiiiiiiiiiiii 56
Figure 555 'TH NMR Spectrum (MeOD, 500 MHz) of 25@...........cocoviiiiiiiiiiiiii 57
Figure 556 13C NMR Spectrum (MeOD, 125 MHz) of 25a............ccocoiiiiiiiiiiiiii 58
Figure 557 F NMR Spectrum (MeOD, 470 MHZ) 0f 25a.........c.ccooiiiiiiiiiiiiiii i 59
Figure 558 'TH NMR Spectrum (CDCls, 500 MHZ) 0f 26a.............cccoviiiiiiiiiiiiiiiiece 60

Figure 559 13C NMR Spectrum (CDCls, 125 MHZ) of 26a.............ccoiiiiiiiiiiiiiiiiii 61

Figure 560 F NMR Spectrum (CDCls, 470 MHZ) 0f 26a............ccooooiiiiiiiiiiiiiiiii 62

2. ATP Dose Response Curves of Q203
Figure 561 ATP dose response curves of Q203 in M. bovis BCG, M. tuberculosis H37Rv,
and M. tuberculosis NOTAD. ... e e 63



SMH1-11.10.fid T DB RRYNRERTSR 2Ly LTy
3 MeOD,500MHz ) BB NNNNNNNN M om M m
( ) VAN N I
/\\V/J::::] 120000
HN
. -110000
)
3 N -100000
-90000
-80000
~70000
-60000
-50000
-40000
-30000
-20000
-10000
JL {A; J\_ _O
i iy b s T
& RERARE R & 3
o cocoocomo — N —'10000
[ 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 T
)5 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -0.5

: f1 (ppm)
Figure S1 '"H NMR Spectrum (MeOD, 500 MHz) of 3



SMH1-11.11.fid =
3 (MeOD, 125 MHZ)$ 28000

S _
+1Pd/“\\//[:::] —26000
N N -
[:::II/L; 24000
N) I

3 22000

—154.7
—148.2
—139.3
132
128
12
126
126
125
2
—115.1
—425
—34.7

~20000

18000

16000

14000

12000

10000

~8000
6000
4000
2000

T | ,

—-2000

léO | 1}0 | 1I60 | 1%0 | 1;10 | 1:;10 | 150 | lﬁi.O | 160 | 9I0 | 8I0 | 7I0 | 6IO | 5I0 | 4IO | 3I0 | 2I0 | 1I0 | 0
f1 m
Figure S2 °C NMR Speatrum (MeOD, 125 MHz) of 3



4.01
4.00
3.98
3.97

9% ~75000

/\/O/CF?’ 70000
HN [
@ L\l -65000
N/

60000

GM33-84-1.10.fid CELRRRRRRRRELLLELES] R
n

55000
50000
45000
40000
35000
30000
25000
20000
15000

~10000

~5000

j | S ’

—
FC

0.87—=
0.86—=<
- 2.01—=<
2.00—=

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0.5
f1 (ppm)
Figure S3 '"H NMR Spectrum (CDCl3, 500 MHz) of 6a



GM33-84-1.11.fid MW NNMRONNNNOOMNHONO o w
QN MOMANDAOOONINWNWUWNLL M- O T -
6a (CDCI3, 125 MHz) nEY oo SSSNgNNNNNNS T § 4
ﬂcﬁ LN TSN e——— I

HN

N

N

6a

5 4 4 g 5
||

I N U

T T T T T T T T T T T T T
127 126 125 124 123 122 121
f1 (ppm)

l\ll

~8500

~8000

~7500

~7000

6500

6000

~5500

~5000

4500

4000

3500

~3000

2500

2000

1500

1000

~500

—-500

— 7T - T - 1 - 1 "~ T T T T T T T T T " T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
Figure S4 3C NMR Spectrum (CDCl;, 125 MHz) of 6a



GM33-84-1.12.fid

6a (CDCI3, 470 MHz)

-62.4

4500

4000

3500

~3000

2500

2000

1500

1000

~500

—
-10

—
-15

—
-20

—
-25

30 35 40 45 -50 55 60 -65 70 75
: f1 (ppm)
Figure S5 "9F NMR Spectrum (CDCl;, 470 MHz) of 6a

—
-80

—
-85

—
-90

A A
-95 -100 -105 -110



3.99
3.97
3.96
3.95
3.10
3.08
3.07

ﬂOCF3 40000
HN '

38000

N
d/ ~36000
N g I

34000

GM33-83-1-1.11.fid REHRRRRRLLIILLTEYRR R
N

32000
;30000
;28000
;26000
;24000
;22000
;20000
;18000
;16000
;14000
;12000

10000

~8000
6000
4000

2000

—-2000

091—=
95~+
00—=
0l~s
03—=

| 03—=
98-~
0.87—=

- 2.01—=
2.00—=

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Figure S6 '"H NMR Spectrum (CDCl3, 500 MHz) of 7a



~7500

7000

6500

6000

5500

~5000

4500

4000

~3500

~3000

2500

2000

1500

~1000

500

~-500

GM33-83-1-1.12fid @2 = 9o b B e e Rl m e
k«DGllENHﬂﬂ n Iy OO NNNANNNSDSZE D & &
[\ NN = | |
HN
ChN
N
7a
© N - o
& kY § 2 N
\
T T T T T T T T T T T T
123 122 121 120 119 118
f1 (ppm)
Il ||
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
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S7 '3C NMR Spectrum (CDCl3, 125 MHz) of 7a



GM33-83-1-1.13.fid
7a (CDCI3, 470 MHz)

ﬂOCF3 1900

HN -1800

©fjﬂ -1700
N I

-1600
7a !

-57.9

2000

1500
;1400
;1300
;1200
;1100
;1000
;900
;800
;700
;600
;500
;400
;300
;200

~100

—-100

o 5 0 & 40 -5 20 -5 30 -35 -40 45 -50 55 60 -65 70 75 -80 -85
f1 m
Figure S8 19F NMR Speirim (CDCls, 470 MHz) of 7a



8a (d4-MeOD, 500 MHz) wawﬁNNNNNijffﬁﬁjj

P N 7170000

Cl i
/\\V/J::::]/ -160000
HN i
[:::I[J>Iﬁ j150000
N/

140000

SMH1-26.10.fid 88885 ER3RRRALIRARARNA 83g
MM oM

130000
~120000
110000
100000
90000
80000
~70000
60000
50000
40000
30000
20000
10000

LA J. \ "

—-10000

1.99—=
2.00—=

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
Figure S9 '"H NMR Spectrum (MeOD, 500 MHz) of 8a



SMH1-26.11.fid

<

34000

32000

~30000

28000

26000

24000

22000

—20000

18000

~16000

14000

~12000

~10000

~8000

6000

4000

2000

—-2000

(o] o — —
o f @@ Moo o ~ o
8a (d4-MeOD, 125 MIR) % ¥ B OR88888 o § 3
[ | I N\ /e
HN
<N
N
8a
L J 1 1 ll l j l l 1 l l
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
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

, f1 (ppm)
Figure S10 '3C NMR §pectrum (MeOD, 125 MHz) of 8a



GM34-88-1.10.fid R 28ITRY 2 3885 ny o
9a (CDCI3, 500 MHz) ® IR el < e o o5 o5
( ) VAVAY. R W

L J b b; k _JL . A
T KA i\ T Jz

36000
;34000
;32000
;30000
;28000
;26000
;24000
;22000
;20000
;18000
;16000
;14000
;12000
;10000
;8000

;6000

;4000

2000

ld.O | 9!5 | 9!0 | 8!5 | 8!0 | 7!5 | 710 | 615 | 610 515 | 5!0 | 4!5 | 4.0 | 3.5 3.0 | 2.5 | 2.0 1.5 | 1.0 | 0.5 | 0.0
f1 (ppm)
Figure S11 '"H NMR Spectrum (CDCl3, 500 MHz) of 9a

—-2000



GM34-88-1.6.fid Moenen KoesennNNy - o 8000
QAN ANy o Q) O o - —
9a (CDCI3, 125 MHz) ®wuwvuuninln oddNNNNNANYN o g 5
NS e 2 | |
~7500
SF5 -
/\/©/ 7000
HN I
@N 6500
/) L
N ~6000
9a _
5500
5000
4500
A A B s T o
& & & 8 & S 4000
[
~3500
3000
2500
T T T T T T T T T T T T _2000
126.35 126.25 126.15 -
f1 (ppm) 1500
~1000
l ‘ 1 500
J A ,l l | j ) _O
—-500
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 T T T 1
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S12 '3C NMR Spectrum (CDCls, 125 MHz) of 9a



6500

6000

5500

~5000

4500

4000

~3500

~3000

2500

2000

1500

1000

~500

~-500

GM34-88-1-1.10.fid : > $ : o o o
9a (CDCI3, 470 MHz 0 B D D © 88
( ) 4P )
o
HN
ChN
N
9a
AR A
DRSS D
AN
)
T T = T T T
86 85 84
f1 (ppm)
J
T T
) 8
S <
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
40 130 120 110 100 90 80 70 60 50 40 30 20 10 0

_ f1 (ppm)
Figure S13 °F NMR Spectrum (CDCls, 470 MHz) of 9a



SMH1-28.10.fid - S9N
10a (CDCI3, 500 MHz) °|° m\/m m\/m
F1PJ’A\\//I::::T//
N
N/
10a
1 TR

7.17

5.79

2.37

] 087X >>

160000

~150000

~140000

~130000

~120000

~110000

100000

~90000

~80000

70000

60000

50000

40000

30000

20000

10000

0

—-10000

2.01=
3.00=

. fl gpm)
Figure S14 'TH NMR Spectrum (CDCl;, 500 MHz) of 10a

W | 201—=x



SMH1-28.11.fid  «
10a (CDCI3, 125 MHS

—155.4
—149.3

—120.3

—115.0

—42.3

—34.8

21.1

9500
;9000
;8500
;8000
;7500
;7000
;6500
;6000
;5500
;5000
;4500
;4000
;3500
;3000
;2500
;2000
;1500
;1000

~500

—-500

A B a—
180 170 160 150

140 130
: f1 (ppm)
Figure S15 3C NMR Spectrum (CDCls, 125 MHz) of 10a

T
120

20



-180000

170000

160000

~150000

140000

130000

120000

~110000

~100000

90000

80000

70000

60000

50000

40000

30000

—20000

~10000

~0

—-10000

SMH1-27.10.fid KB RRKIIRRERLLLLIQPIR]RI2HEZIB SR 288 93]
11a CDCBI500m'HZ')\L'I\L'I\L'I\L'iir\'r\'r\'r\'r\'l\'l\'l\'l\'r\'r\'l\'l\'l\'l\'l\'d\d\d@@dui Mmoo MM A
( N e N
HN
CﬁN
N
11a
| I
! QLI W i oy T
5 RERRAF 2 53 3
o OO0 O - o o N o~
——7T1T ~ 1 ' T 1 1 1 1 1 1 T 1 1 * 1 + I +~ T+~ 1 *~ T '~ T * T *+ T * T +* T * T "~ T ™ T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

: f1 (ppm)
Figure S16 '"H NMR Spectrum (CDCl;, 500 MHz) of 11a



SMH1-27.11.fid

™

<+

9000
;8500
;8000
;7500
;7000
;6500
;6000
;5500
;5000
;4500
;4000
;3500
;3000
;2500
;2000
;1500
;1000

~500

—-500

oi;m' ; N E=RuX- R g §$ ~M N el
11a (CDCI3, 125 MHz)2 54 MANNN § oo T g by
\/ ! NP Y
HN
d»
N
11a
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
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

: f1 (ppm)
Figure S17 3C NMR Spectrum (CDCls, 125 MHz) of 11a



GM33-90-1.10.fid
12a (CDCI3, 500 MH%)

~N

—

>

 —

———

1.35

‘F

1 0.83—

| 087=

7 2.01=x

2.00—=

o0uuUU
360000
;340000
;320000
;300000
;280000
;260000
;240000
;220000
;200000
;180000
;160000
;140000
;120000
;100000
;80000

;60000

;40000

;20000

~0

9.00—=

6.5 6.0
: fl (gpm)
Figure S18 '"H NMR Spectrum (CDCl3, 500 MHz) of 12a

4.0

3.0

2.0 1.5

—-20000



GM33-90-1.11.fid
12a (CDCI3, 125 MHz)

149.6
149.5

~8000

—159.3
—155.5
—120.3
—115.0

—42.3
347
\-34.5
~31.4

~7500

-7000
\N |
[::::Hil:J -6500
N |
-6000
-5500
-5000
-4500
-4000
-3500
-3000

2500

2000

1500

1000

~500

—-500

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 T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm)

fl(
Figure S19 3C NMR Spectrum (CDCls, 125 MHz) of 12a



GM34-69-1.10.fid NSRRRERRIXIGARRLRQQY

13a CDC|3,500MHZ ONNNNNNNNNNNNNNNNN 3 Y 3 )
( ) T—_— N N

W@\ 100000

HN O.C Fs _

Cﬁj‘ 90000
N I

~80000

5.83
3.99
3.98
3.97
3.95
3.11
3.09
3.08

~70000

60000

50000

40000

~30000

20000

~10000

—
~
%
Fﬁ
%-
L

: FAE AN 2 d i

—-10000

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Figure S20 '"H NMR gpectrum (CDCls, 500 MHz) of 13a



GM34-69-1.11.fid SR it B Bl e Mt i Bt B e Bt A - - -8000
13a (CDCI3, 125 MHz)? DS S ES ST ARENSNNNRZASS § 4
I R e e N e I

~7500
~7000

HN/\/©\O.CF3 |
@N ~6500

J I
N ~6000

13a
~5500
10 0 % N N
] R R 22 5
\/ I 5000
gege ¢ R
ALNN

~4000
. A ~3500

T L L L |
123 122 121 120 119 118 ~3000

f1 (ppm)

. ' . ~2500

149.55 149.50 I
f1 (ppm) —2000
~1500
~1000

{ ~500
L J P
~-500
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 T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S21 3C NMR Spectrum (CDCls, 125 MHz) of 13a



GM34-69-1.12.fid
13a (CDCI3, 470 MHz) ! ~5500

HN N)ij\O'CF3 5000

4500

57.7

~4000

~3500

~3000

2500

2000

1500

1000

500

| fO | é | 6 | -B | -iO '-£5 '-éO '-55 '-50 '-55 '-40 '-45 '-30 '-§5 '-éO '-65 '-;O '-;5 '-éO '-éS '-éo '-65 '-160'-165'-130'-115'-150
f1 (ppm)
Figure S22 °F NMR gpectrum (CDCls, 470 MHz) of 13a



GM34-95-1.10.fid R~ gBRUIIIRNRRLLITITLISY 2 33988583 38 Qe 90000
14a CDCBISOOMHZ;iiii&rilililir\'Nr\'r\'l\'NNNI\'\d\d 7o) FTFETFTEFOMOMOMM mOmm —
( e iR NN RARYIES IR 3P
~85000
ﬂ 80000
HN o™ '
~75000
CﬁN |
- ~70000
N -
14a 65000
~60000
~55000
~50000
~45000
~40000
~35000
~30000
~25000
~20000
~15000
~10000
~5000
L L A_JL A LJL_'L _0
i PR R i oh i i i
5 28882 88 5 88 5 g ~5000
o oo o - o o o N o o™
I 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 T T T T T T T T T T T
.5 11.0 10,5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

. f1 (ppm)
Figure S23 '"H NMR SpecFrum (CDCl3, 500 MHz) of 14a



GM34-95-1.11.fid
14a (CDCI3, 125 MHz)

115.1
115.0

~8000

P1PJ/A\\//I::::1\()/A\\ 7500
@ L\] -7000
N I

6500

~155.5
—149.5
—140.4
—132
129

1126
63.4

—41

—35.3
14.8

=4
<

6000

5500

~5000

4500

4000

~3500

~3000

2500

2000

1500

1000

~500

—-500

0 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 2 10 0
f1 (ppm)
Figure S24 3C NMR Spectrum (CDCl3, 125 MHz) of 14a



4.06
4.05
4.04
4.02
3.31
3.30
3.28

15a (CDCI3, 500 MHz) j95000

190000

HN W@ -—85000

@5\1 CF3 180000
N7 I

75000

SMH1-38.10.fid 8
T

_~7.96
N-7.94
_7.67
-7.65

~70000
;65000
;60000
;55000
;50000
;45000
;40000
;35000
;30000
;25000
;20000

~15000

~10000

5000

-
T
o

~-5000

0.97—=
2.00—=<

0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

f1 (ppm)
Figure S25 "H NMR Spectrum (CDCl3;, 500 MHz) of 15a

—
=
_4>_- 200 @ —e———



9500
;9000
;8500
;8000
;7500
;7000
;6500
;6000
;5500
;5000
;4500
;4000
;3500
;3000
;2500
;2000
;1500
;1000

~500

~-500

SMH1-38.12.fid o un NMOONNORMA®ANNS NN O ~ o
™M nmMN~NMmaA — LOWOVWOVUOWOVULWNL - -
15a (CDCI3, 125 MHz) & B SHa8RJI838S8S8S88388 5 o ~
T S N e
HN@
SN
>
N
15a
DO NN o
888885844 &
\ [ N
A._l A L
1T T 1T T 1 "7 "1 T 1
127 126 125 124 123 122
f1 (ppm)
‘ J M Jlldn IjL J l ‘
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 L T T T T T
0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

_ f1 (ppm)
Figure S26 '3C NMR Spectrum (CDCl;, 125 MHz) of 15a



SMH1-38.11.fid -6000

15a (CDCI3, 470 MHz)

HN i
S CF
[:::I[ijf ° ~5000
N !

4500

-59.2

4000

~3500

~3000

2500

2000

1500

1000

~500

—-500

10 o 0 -0 30 -4 50 -6 70 -8 -9  -100  -110  -120
f1 (ppm)
Figure S27 '°F NMR Spectrum (CDCls, 470 MHz) of 15a



55000

50000

45000

40000

35000

30000

25000

~20000

~15000

—10000

~5000

GM34-72-1.10.fid R HR38XIBRNNER B 2888 285
16a CDC|3,500MHZ [ee) NNNNNNNNNNNKN N Mo m Mmoo m
( )T R et Ny $P
0.
_LcRs
HN
F
SN
»
N
16a
L LUL N\ L
ft i P i i ik
2 5 898 9 3 3
o o o — N o o o
I 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
).5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

_ f1 (ppm)
Figure S28 '"H NMR Spectrum (CDCl3, 500 MHz) of 16a

—-5000



GM34-72-1-1.10.fid @eeox~N—+— o

N <O 0ONMOAIOMUOAOAINANN®OO _8000
16a (CDCI3, 125 MHZE 2L 2L U5 S 9 0009 NadNdNOSEs22S

— 424
—346

~7500

0. i
CF;

7000

HN i
F\(jfg N 6500

J _

N

6000
5500
5000
4500
4000
3500
3000
2500
2000
1500

1000

~500

—-500

léO | 1;0 | léO | 1%0 | 1‘IIO | léO | léO | liO | 1(I)O | 9I0 | 8I0 | 7I0 | 6IO | 5IO | 4IO | 3I0 | 2I0 | 1I0 | 0
f1 (ppm)
Figure S29 3C NMR Spectrum (CDCls, 125 MHz) of 16a



GM34-72-1.12.fid
16a (CDCI3, 470 MHz)

-57.9

~3500

~3000

2500

2000

1500

1000

500

— T T T T T T T T T
0 -5 -10 -15 -20 -25

—
-30

T T T T T T T T T T T T T T
-35 40 4 50 -55 -60 -65 -70 -75 -80 -8 -90

_ f1 (ppm)
Figure S30 'F NMR Spectrum (CDCls, 470 MHz) of 16a

T T T T T T T T T
-95 -100 -105 -110 -115 -120



GM34-71-2.10.fid & RRARGHBID 2 8838 888 8
17a (CDCI3, 500 MHz % NN NN NN NN 5 o4 o o o mEe
( ) R NN
0O 120000
YL
HN -110000
| N
N -100000
17a
90000
-80000
70000
60000
50000
40000
30000
20000
-10000
JL A JL JL AJL. | AN Jl\ A _O
f oy iy ik T T ft
% 33T & % 3 8 8
2 S N N 3 --10000
) T

| 10.0' 9.5 | 9.0 8.5 | 8.0 | 7.5 | 7!0 | 615 | 6!0 | 5!5 | 5!0 | 4!5 | 4!0 | 3!5 | 310 | 2.5 | 2.0 | 1.5 | 1.0 | 0.5 | 0.0
f1 (ppm)
Figure S31 '"H NMR Spectrum (CDCl3, 500 MHz) of 17a



GM34-71-2.11.fid

AL L EEEEEREEE

— 423
—347
21.7

~7500
O"CF I

HN :

N -6500

6000

5500

123.6
—121.5
—121.2
1195
~-119.4

117.4

~5000

4500

4000

3500

T T T T T T T T T T T T T T
124 123 122 121 120 119 118 i

f1 (ppm) —~3000

2500

2000

1500

1000

’ j 500
LU I | "

—-500

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
Figure S32 3C NMR Spectrum (CDCl;, 125 MHz) of 17a



GM34-71-2.12.fid 6000

17a (CDCI3, 470 MHz)

-57.9

5500

5000

N 4500

4000

~3500

~3000

2500

2000

1500

1000

~500

—-500

0 -5 -10 -15 -20 -25 -30 -35 -40 45 -50 -55 -60 -65 -70 75 <-80 -85 -90 95 -100 -105 -110
f1 (ppm)
Figure S33 '°F NMR gpectrum (CDCl3, 470 MHz) of 17a



18a (CDCI3, 500 MHz) ~ ©  RRRNRNNNNSS

GM34-73-1.10.fid T FBIILLIIANY
o]
|

L

5.65

J.

i LA | T 7 T
& & &8 I & S8 3
o o onN — o o o ™M o
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
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.
f1 (ppm)

Figure S34 '"H NMR Spectrum (CDCl3, 500 MHz) of 18a

60000

55000

50000

45000

40000

35000

30000

25000

20000

~15000

—10000

5000

—-5000




GM34-73-1.11.fid COToooog

8 e B N 9000
18a (CDCI3, 125 MHz) ? - . . .

130.3
130.2
123
121
121
119
117
115
99.8
55.6
—42.3
—34.7

~8500

HN

7500

/()\[:::I[beﬂ ;7000
N’ .

18a -6500

-6000

5500

~5000

123.6
—121.5
121.2
119.5
117.4

4500
4000

3500

il i o 3000

T T T T T T T T T T T T T T —2500
124 123 122 121 120 119 118
f1 m
(ppm) -2000

1500

1000

500

“ nl ‘ " , o

—-500

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
f1 (ppm)
Figure S35 3C NMR Spectrum (CDCls, 125 MHz) of 18a



GM34-73-1.12.fid
18a (CDCI3, 470 MHz)

-57.9

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

~800

600

~400

—200

—-200

; ; —_—
.0 5 0 -5 -10  -15

—
-20

T T T T T T T T T T T T T T T
25 -30 -35 40 -4 50 -55 -60 -65 -70

: f1 (ppm)
Figure S36 '°F NMR Spectrum (CDCls, 470 MHz) of 18a

—
-75

-80

-85

—
-90

T
-95

—
-100



GM34-74-2.10.fid g 533R032 NS AT 358 ~70000
19a (CDCI3, 500 MHz¥ NI i ™ o o o o o o
( 9|O e N N~
0O —65000
e |
HN —60000
| N I
J ~55000
F N _
19a
—~50000
~45000
40000
—35000
—30000
—25000
—20000
—15000
—10000
~5000
i TR oM T T K
2 2353 2 3 3 ~-5000
o ocooanNm o o o
T T

)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Figure S37 '"H NMR SpecFrum (CDCls, 500 MHz) of 19a



GM34-74-2.11.fid 2QoTent © To®@NINONNY NS O® - ©
el (o)) — v+ 00 © ™~ oMmMANN-—I—=ONLLLMOMOAN
19a (CDCI3, 125 MHz) S 228285 5 a LR RS B BARM i e Barihas Jhm R ¢ &
/NSNS | | N ee——"" | | 7500
O. }
/\/@ CF; 7000
HN ~6500
oy |
F N/) 6000
19a [
~5500
~5000
© N 1o 1 N 4500
& 88 N & 5
T y
Y ~4000
~3500
~3000
~NQM_JK i " I
. . -2500
— 1 ' 1 T T T T T
123 122 121 120 119 118 I
f1 (ppm) 2000
~1500
~1000
‘ “ ~500
o JJ.IAl o o
~-500
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 T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
Figure S38 3C NMR Spectrum (CDCl;, 125 MHz) of 19a



GM34-74-2.12 fid _ N Mo, o
19a (CDCI3, 470 MHz)

57.9
105
105
105
105
105
105
105

3800

3600

HN j3400
/[:::JI/E!ﬂ j3200
F N ~3000
;2800
;2600
;2400
;2200
;2000
;1800
;1600
;1400
;1200
;1000
;800
;600
;400

—200

—-200

--400

— 7T - T T 1 1~ 1~ 1~ 1 1 ~ 1T ~ 1 *~ 1T "~ T "~ T " T ° L I e e e N
-5 -10 -15 -20 -25 -30 -35 40 4 -50 55 60 65 -70 -75 -80 -8 -90 -95 -100 -105 -110 -115

_ f1 (ppm)
Figure S39 °F NMR Spectrum (CDCI3, 470 MHz) of 19a

o -



VN e P 190000

&/QOCF?’ -—180000
HN 170000
| N -160000
Cl N -150000

20a (MeOD, 500 MHz)

SMH12-49-1.10.fid T I0TBRRPRINNSLAA 8RR 838
Olo MMM MM oM

;140000
;130000
;120000
;110000
;100000
;90000
;80000
;70000
;60000
;50000
;40000
;30000
;20000

10000

F
(G

(

L

~0

—-10000

0.95—=
1 o0.80-~
1097«
1.96=
195~
1.98—
2.00—<

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Figure S40 '"H NMR g)pectrum (MeOD, 500 MHz) of 20a

vl 0.89—=

10.0 9.5 9.0 8



SMH12-49-1.11.fid QAMNNNNO AT QOONLWNINY

ABANNNNIGSSOI MM TS adNM®
20a (MeOD, 125 MHz) SEIIIIICANNNNNNE=EE

WQO‘CFE; 24000
HN :
/J::::ﬂjibjﬁ 22000
Cl N’ ‘

2 0 a —20000

~26000

—42.2
—33.9

18000

16000

14000

123.6
119.5
117.5

12000

—121.6
—120.7

10000

~8000

" A

6000

— 71 - T - 1T 1 1 T 1T 7
123 122 121 120 119 118
f1 (ppm)
~4000

2000

1o ‘mJ.l | o

—-2000

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)
Figure S41 3C NMR Spectrum (MeOD, 125 MHz) of 20a



SMH12-49-1.12.fid
20a (MeOD, 470 MHz) - 5500

ﬁO‘CF3 5000
HN I

N -4500

59.6

4000

3500

~3000

2500

2000

~1500

1000

~500

—-500

10 | 5 0 | -5 | -iO | -£5 | -iO | -55 | -éO | -55 | -40 | -45 | -éO | -§5 | -éO | -65 | -%0 | -;5 | -éO | -éS | -60 | -65 '-160 '-165 '-130'
f1 (ppm)
Figure S42 '9F NMRgpectrum (MeOD, 470 MHz) of 20a



GM36-12-1.10.fid 3 8 8B8KR]S ® 2x8A 235
21a CDC|3, 500 MHz o3 o5 NNNNKN © R Rk R 40000
( ) RN P
O.
HN ~35000
JC@N
Br N
21a -30000
-25000
-20000
-15000
-10000
~5000
| W N C
T i g i T T s
8 & &8 = R 8 S
i (] — M AN o o o
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
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

_ f1 (ppm)
Figure S43 "H NMR Spectrum (CDCl3, 500 MHz) of 21a



GM36-12-1.11.fid
21a (CDCI3, 125 MHz)

T TN T AN MmN T 8500

—159.4
—155.7
149.4
148.1
148.1
148.1
—140.9
—137.4
123
122
121
121
119
117
113
—42.5
—34.5

:

~8000

O. I
ﬂ CF3 L7500
HN I

-7000
Br N -6500
;6000
-5500
-5000
-4500

4000

123.5
121.5
121.3
119.5
117.4

3500
~3000

2500

,Jt JJ{ T 2000

T T T T T T T T T T T T T T B
124 123 122 121 120 119 11 L1500
f1 (ppm)

1000

~500

[ | - {'1 -_0

—-500

T T T T T T T T T T T T I T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

_ f1 (ppm)
Figure S44 3C NMR Spectrum (CDCls, 125 MHz) of 21a



GM36-12-1.12.fid
21a (CDCI3, 470 MHz)

-57.9

1600

O. I
W@ CF3 L1500
HN I

1400
Br N -1300
;1200
1100
~1000
-900
800
700
600
-500
-400
300
200

~100

s -0

—-100

. 0 5 o -5 -0 25 30 -3  -40 45  -50 -85 60  -65 70 75  -80 -85
f1 m
Figure S45 '5F NMR Spechfum (CDCls, 470 MHz) of 21a

v
o



GM52-22-1b.10.fid R R R RARES3

22a(MeOD1500MHZ) odoldodl\'l\'l\'l\'l\'l\'l\'l\'l\'l\' MMM m :—230000

220000

O‘CF3 510000

P1PJ/A\\//[::::]/ 200000

| \Jﬂ 190000

FsC N/ 180000

2a 170000

160000

150000

140000

130000

120000

110000

100000
90000
80000
70000
60000
50000
40000
30000
50000

10000

i I , " ”

—-10000

~-20000

T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)
Figure S46 '"H NMR Spectrum (MeOD, 500 MHz) of 22a



28000

~26000
24000
22000
—20000

18000

~16000

14000

~12000

—10000

~8000

6000

4000

2000

—-2000

bee—

€0r—

GM52-22-1b.11.fid
22a (MeOD, 125 MHz)

Ocr,

SLIT—

T0cr—

9'9¢T—

T T
119

121

122

118

120

123

f1 (ppm)

T T T
123 122 121

124

125

120

126

f1 (ppm)

30 20 10

40

50

70

80

T T T T T T T T
170 160 150 140 130 120 110 100

T
180

f1 (ppm)
Figure S47 3C NMR Spectrum (MeOD, 125 MHz) of 22a



GM52-22-1b.12.fid g $
22a (MeOD, 470 MHz) B ©
HN :
N
FsC N
22a -
~3500
~3000
~2500
~2000
~1500
~1000
~500
-0

10 5 0 5 0 -5 20 25 -30 -35 -40 45 50 55 -60 -65 -70 75 -80 -85 90 -95
f1 (ppm)
Figure S48 °F NMR Spectrum (MeOD, 470 MHz) of 22a



23a (MeOD, 500 MHz)

SMH12-47-1.10.fid 2 KRRRSYKBRRNNSSRY 5838 833
(T MmmMmonmM Mmoo m

~190000

/\/@OCFS 180000
HN 170000
N ~160000
150000
140000
130000
120000
110000
100000
50000
50000
70000
60000
50000
40000
30000
20000
10000

_ L .J ] Lo

—-10000

0.87—=
0.96—=
3.03~x
| 2032
2.00—=

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
Figure S49 '"H NMR g)pectrum (MeOD, 500 MHz) of 23a



SMH12-47-1.11.fid

25000

—20000

15000

10000

5000

........ ~ 1QmONIINM = In ~ _ _
23a (MeOD, 125 MHzE 325558 & RIR8NSEGT & 3 % § 5
NS/ I | NN/~ | | I I
0.
ﬁ CF3
HN
B
N
23a
© © ™~ n 0
g 5 S @ N
o
i S
— T T T " T T " T " T T
123 122 121 120 119 118
f1 (ppm)
T T T T T T T T T T T T T T T T T T T T T T T T
0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S50 '3C NMR Spectrum (MeOD, 125 MHz) of 23a



SMH12-47-1.12.fid
23a (MeOD, 470 MHz)

/\/©/O&CF3
HN

-59.5

~7500

~7000

6500

6000

5500

~5000

4500

~4000

3500

~3000

2500

2000

1500

1000

~500

—
10 5 0 -5 -10

—
-15

—
-20

T T T T T T T T T T T T T T T T T T
25 -30 35 40 -4 50 55 -60 -65 -70 -75

: f1 éme)
Figure S51 '9F NMR Spectrum (MeOD, 470 MHz) of 23a

—
-80

—
-85

—
-90

T
-95  -100



GM34-75-2.10.fid
24a (CDCI3, 500 MHz)

5.91
3.98
3.97
3.95
3.94
3.08
3.07
3.06

1 2.023
2.01-T

I~ /5UUU

70000

65000

60000

~55000

50000

45000

40000

35000

30000

~25000

20000

~15000

10000

~5000

—-5000

e L

1 3.00%

70 65 60 55 50 45 40 35 3.0
_ f1 (ppm)
Figure S52 'H NMR Spectrum (CDCl;, 500 MHz) of 24a

0.0



GM34-75-2.11.fid

~8000

~7500

7000

6500

6000

5500

~5000

4500

4000

3500

3000

2500

2000

~1500

1000

~500

~-500

M M Y9099 ANANNMUINNMITY ® ~ ~ "
24a (CDCI3, 125 MHz)E 3 $E£2LE HROKNCSRNRATTH § 3 08
S O N | |
0.
ﬂ CF;
HN
Cf
N)\
24a
© n N (g n <
8 8y ] Z 5
I
— 1 r 1 . 1 - T T 1T T T 7
123 122 121 120 119 118
f1 (ppm)
l l N ll l..ALLl .
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
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
Figure S53 3C NMR Spectrum (CDCls, 125 MHz) of 24a



GM34-75-2.12.fid 2
24a (CDCI3, 470 MHz) i
~3000
0.
ﬁ CF3
HN -
Cﬁ N
~ ~2500
N)\
24a
~2000
1500
~1000
~500
-0
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 T T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100

: f1 gpm)
Figure S54 °F NMR Spectrum (CDCls, 470 MHz) of 24a



GM36-48-2.10.fid 22 BRUIBILY R R 2RI R
25a (MeOD, 500 MHz) N A §§§§§§§§ §§§ §§§ -50000
o A N N
O
-45000
HN
oW
pq‘l\\§;7 40000
25a
~35000
~30000
-25000
-20000
-15000
-10000
-5000
L..pr A JLJL UL o
N T T T T
K33 & S S ) & S
oo — — — — o <
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 T T T T T T
25 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

: f1 (ppm)
Figure S55 '"H NMR Spectrum (MeOD, 500 MHz) of 25a



GM36-48-2.11.fid 0
25a (MeOD, 125 MHz) ~T>

—160.8
147
147
147
147
138
137

—135
130
127
123
123
121
120
119
118
117
111

—42.9

—33.8

—145

—11.2

28000

&/©/ O&C F3 |
HN -26000
@/N -24000
N)W I

25a 22000
20000
18000
16000
14000
©0 ™M n o 0 o un —12000

59 < S o 3

/7 (.
10000
8000

L A

L6000

— T T T T T T T T T T

123 122 121 120 119 118
f1 (ppm) 4000
‘ 2000

el L | ’

2000

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)
Figure S56 '3C NMR Spectrum (MeOD, 125 MHz) of 25a



GM36-48-2.12.fid
25a (MeOD, 470 MHz)

-59.6

4500

4000

~3500

~3000

2500

2000

1500

1000

~500

—T ~ 1 1 "~ T "~ T "~ T "~ T "~ T ' T * T "~ T "~ T "~ T ‘* T — T T T T T T T T T T T T T
10 5 0 -5 -10 -15 -20 -25 -30 -35 40 45 -50 -55 60 -65 -70 -75 -80 -8 -90 -95 -100 -105 -110 -115 -120

: f1 éme)
Figure S57 '9F NMR Spectrum (MeOD, 470 MHz) of 25a



GM36-10-310.fid 3 Nooo by m Cuma MmN O~
26a (CDCI3% 500 MHz) S e RS FFTT o
| | N NN/ ~30000

HN
/@ /L\l\ -25000
F N

26a
| Lo L }

i f f i 2y i Ty

& 8 3 8 353 8 g 8

o ~— ~— — ™M AN o (g\] [a2]
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 T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3

: f1 (ppm)
Figure S58 '"H NMR Spectrum (CDCl3, 500 MHz) of 26a



GM36-10-3.11.fid N—=QQ MONNTRANT T T MR 0N — © <
26a (CDCB3, 125 MHz) B8 8 $SSSRNENNAIGNNEBEE g ¥ 5 500
N VN TsssSN e VY
0. ~7000
/\/©/ CF3 -
HN 6500
jon: |
- —~6000
F N _
263 5500
—~5000
4500
4000
< - o o 3500
q ~ 23 =
V —~3000
2500
—2000
— 1 ' T T r 1 T T * T 7 ~1500
123 122 121 120 119 11
f1 (ppm)
1000
500
Lol I I | 'l Ill l .l A e L l l -0
—-500
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 T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
Figure S59 3C NMR Spectrum (CDCl;, 125 MHz) of 26a
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ATP dose response curves of Q203 in M. bovis BCG, M. tuberculosis H37Rv, and M.
tuberculosis N0145. Q203 was tested in 10 points, two-fold serial dilution from a top concentration
of 100 nM. ATP levels were measured after 15 hours of drug incubation. The ATP values were
normalised to the untreated controls of each bacterial strain. Data are expressed as the mean £ S.D.
for each condition of a representative experiment. Q203 ATP IC;, values were 2.6 nM for BCG, 1.0
nM for H37Rv, and 2.5 nM for N0145.

Figure S61 ATP dose response curves of Q203 in M. bovis BCG, M. tuberculosis H37Rv, and M. tuberculosis N0145





