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Binding CDocker
Sites # Color Energy
(kcal/mol)
1,1 Yellow -17.3
2,2 Black -8.8
3,3 Neon Green -1.6
4 Red 165.3
5,5 Light Blue NA

Binding CDocker
Sites Color Energy
(kcal/mol)
7,7 Blue -5.5
8,8’ Grey -1.6
9,9 Orange -1.5
10,10’ Cyan 5.7
1,11 Dark Green NA
12,12’ Pink NA

C Molecular Dynamics Site 1 (RMSD Plot)
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Figure S1. Binding site identification with neo on TOP2A. (a) The potential binding sites
identified on the N-terminus, the sites in yellow represent the ATPase site. The site in red
represents the allosteric site. Other sites in light blue, black and neon green were also identified
for neo in each with respective binding energies (kcal/mol) for each binding site identified on the
N-terminus. (b) The potential binding sites identified on the C-terminus, with binding energy
(kcal/mol) for neo in each binding site identified on C-terminus. (c) The molecular dynamics of
neo-TOP2A (ATPase sitel). The average RMSD is 2.48A
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Table S1. The summary of molecular docking interactions of designed TOP2A inhibitors.

Analog-TOP2A Interactions
Hyd .
Analog R1 R2 R3 R4 s‘:: ':;’igne" Hydrophobic Interaction
Interactiogns Interactions with Mmg®*
7 - Lonepair with Ser149
o )% Asn91, Arg98, 7 - Alkyl with Arg98, .
L AN )
3 Ay 0 OCH; OH Asn150 Alal67 1 - Cation
7 - donor with Asn150
6 i O H OCH Asn91 - Alkyl with lle125 Metal-Acceptor
=4 Yo 3 Fluorine with, Asn95 P
. Asn91, Asn150, - Cation
o PN i,
7 Ay Lio“ H OH Ser148, Arg98, 7 - Anion with Asp94 Metal Accep’tor
- Ala 167 i
o X .
B [‘%j Asn91, Asn150, A . m - Cation
= / - H OH Alal67, Ser148 m- Anion with Asp94 Metal-Acceptor
gy Fluorine with Asn91,
29 ﬁ\/ @ F H OH Asn91, Asn150, Fluori it An120
L Serl49 uorine with Asn Metal-Acceptor
F Asn91, Asn149
° A sn37, ASNES, 7t- Anion with Asp94 7 - Cation,
30 Ay @ H OH Ala167, Ser149,
I Thr215 Fluorine with Asn120  |Metal-Acceptor
- Anion with Asp94
- I o H on | ASn9LAsn1s0, | -Alkyl with Phe142, | w- Cation,
/ L Alal67, Ser148 lle217 Metal-Acceptor
Fluorine with, Asn91
n- T with Phel42 m - Cation
5 o j\F H OH Arg98, Gly166, n - Alkyl with lle141, Metal-Acceptor
Ay 0 Lys168 Ala167
- Fluorine with Asn95
j’ ﬂ"j 9 Asn91, Asn150, - Cation
34 7 W H OH Alal67, Ser148, 7- Anion with Asp94 ’
Thr215 Metal-Acceptor
/im Asn91, Asn150, Cation
35 ,i/ r‘* H OH Ser148, Asn120, None T ’
QTJ Ala167 Metal-Acceptor
Asn91, Asn95,
H
1 S Asn120, Asn150, . . - Cation,
36 Ay 3 H OH sn sn n- Anion with Asp94 7o Laton
e Alal67, Ser148 Metal-Acceptor
N Asn91, Arg98, .
38 jiy ¢ T‘\f]\o“ H OH Sesr;48 55149 - Alkyl with Ala92, Ile125 |Metal-Acceptor
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Table S1 Continued.

Analog-TOP2A Interactions

H .
Analog R1 R2 R3 R4 Byt:’r::ignegn Hydrophobic Interaction
Interactions i 2
Interactions Lol
7 - Alkyl with lle125,
o N
Bt ® lle141 )
39 / he H OH Asn91, Ser149 - Amide with Metal-Acceptor
Asn91
. 7 - Alkyl with 1le125,
k O Ser148, Ser149 lle167
e ‘/ 7 “oH 'y ’ _
e - H OH Asn120, Llys168 | m-Amidewith | Vietal-Acceptor
Asn91
7 - Alkyl with 1le125,
Py lle141
A C Ser148, Ser149, '
41 ISR jan H OH er L sl:sr Fluorine bonding | Metal-Acceptor
y with Asn120,
9 F\I/\‘ Asn91, Ser149, | « - Alkyl with lle141
42 IS s “f’Lou H OH Thr215 Fluorine with Asn95,| metal-Acceptor
Lys123
‘E ‘1 /ﬁ - AIkyI with IIe125,
43 IS LR H OH ?Szlgéé Sélrl:':& lle141 Metal-Acceptor
¥ » O 7 - Anion with Asn95
0 - Thr147, Ser148 |r - Anion with Asp94| - Cation
PN ®! ’ ’
= 4 o;li H OH 7 - Alkyl with 1le125 | Metal-Acceptor
54 % H OH Asn91, Asn150, | - Anion with Asp94| - Cation,
4 Alal67, Ser148 | m - Alkyl with Ile125 | Metal-Acceptor
o 9 .
1 ) Asn91, Asn150, . . m - Cation,
56 2y T H OH -A th Asp94
- Ser148, Ala 167 T -Anlfonwi P Metal-Acceptor
. - Ani ith Asp94
I3 3 Asn91, Asn150, | MON WIENASBSR L cation,
o -7 j“ H OH Alal67, Ser148 - Sulfur with Metal-Acceptor
' Phel142 P
59 X, Y H OH Asn91, Ser149 None Metal-Acceptor
A Ser149, Asn150, .
60 T H OH er sn n- Alkyl with 1le125, | Metal-Acceptor
Thr147
lle141
o S
PP = - Ami -
61 ISR e H OH Thrl47,Serl49, | = AmndfeAanl Metal-Acceptor
~ AN Lys168 7 - Alkyl with lle141
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-6~ Saturation concentration in 1-propanol
= = = Solubility in 10% DMSO in PBS (pH=7.4)
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Figure S2. Aqueous solubility studies with morpholine analogs and their respective parent

compounds 7 and 53.
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Table S2. HPLC purity analysis of final TOP2A inhibitors.

. . Wave . . Wave
Mobile Retention |, . Mobile Retention |, .
Analogs Phase el in) % Purity| Length | Analogs Phase it (i) % Purity| Length
(nm) (nm)
2 Water/Acetonitrile 14.7 100 254 38 Water/Acetonitrile 445 100 254
3 Water/Acetonitrile 25.77 98.4 254 39 Water/Acetonitrile 229 95 254
6 Water/Acetonitrile 16.85 95 254 40 Water/Acetonitrile 29.2 95.2 270
7 Water/Acetonitrile 4.9 100 254 41 Water/Acetonitrile 24.42 95 254
20 Water/Acetonitrile 5.13 100 270 42 Water/Methanol 17.27 100 270
28 Water/Acetonitrile 15.81 100 254 43 Water/Acetonitrile 16.14 100 254
29 Water/Acetonitrile 16.67 100 254 53 Water/Methanol 17.77 100 270
30 Water/Acetonitrile 16.71 100 254 54 Water/Acetonitrile 19.2 100 254
31 Water/Acetonitrile 30.36 95 254 55 Water/Acetonitrile 20.3 100 254
32 Water/Acetonitrile 19.93 100 254 56 Water/Acetonitrile 5.37 100 254
33 Water/Acetonitrile 24.51 96.3 254 57 Water/Methanol 21.37 96 254
34 Water/Acetonitrile 30.4 100 254 58 Water/Acetonitrile 5.93 100 254
35 Water/Acetonitrile 432 100 270 59 Water/acetonitrile 3.77 100 254
0.1% TFA-Water/
36 0.1% TFA- 3.09 100 270 60 Water/Acetonitrile 19.19 100 254
Acetonitrile
37 Water/Acetonitrile 31.87 95 254 61 Water/Acetonitrile 21.12 100 270
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Table S3. Mouse microsomal stability studies with TOP2A inhibitors.

Microsomal Stability Studies

Half-life in Active Half-life in Inactive
(i it L) SO Microsomes (min) Microsomes (min)
VA

=,

53 PN >60 >60
L)
LI
53 >60 >60
v‘\ 0
53 N oY 30.18 >60
10 NeE
LIS
, CFs
®
53 T 28.79 >60
NN
JLnA\:\Iv‘ANI/
OH
j,o
61 o AU 13.9 >60
A A
O\J H on
L
‘ =
42 Lo 8.53 >60
e )1,"».:1),..,".,,,
o/ H on
O
¥ TOH
7 A 6.72 >60
22
OH
CL #
~0 7N H\.C;]
3 LN 4.72 >60
g )
N 7/ N
H on
28 4.08 >60
s
58 g Aﬁ\/ 2.66 >60
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Chemical Syntheses

Methyl-2-methoxy-3-nitrobenzoate (S1). To 15 g (81.9 mmol) of 2-hydroxy-3-nitrobenzoic acid
in 300 mL of acetone were added 25.8 g (19.4 mL, 204.8 mmol) of dimethyl sulfate and 28.3 g
(204.8 mmol), of potassium carbonate and the mixture was stirred for 20 h. The reaction mixture
was filtered over a pad of celite, concentrated under a reduced pressure to give an oily residue
which was treated with NaHCOs3, and the resulting mixture was extracted with ethyl acetate 3 x
(100 mL). The organic layers were combined and dried over anhydrous sodium sulfate,
concentrated in vacuo to give 15 g of crude product (87% yield). TLC (ethyl acetate), Rr = 0.74.

2-Methoxy-3-nitrobenzoic acid (S2). To 8.94 g (213 mmol) of (S1) were added lithium hydroxide
monohydrate, 50 mL of (THF/H.O/MeOH). The resulting solution was allowed to stir at room
temperature overnight. The solvents were removed in vacuo, and the orange residue obtained was
acidified with drops of HCI to give a white precipitate that was filtered and dried in vacuo to afford
13.8 g (99% yield). '"H NMR (500 MHz, DMSO-ds) 6 8.06 (d, J= 8.0Hz, 1H), 8.01 (d, J= 8.0Hz,
1H), 7.40 (t, J= 8.0Hz, 1H), 3.89 (s, 3H).

2-Methyl-2-propanyl [2-(methoxy)-3-nitrophenyl] carbamate (S3). To 11.9 g (60.3 mmol) of
(S2) dissolved in 190 mL of tert-butyl alcohol was added 12.6 mL (90.4 mmol) of trimethylamine,
followed by dropwise addition of 16.8 mL (78.3 mmol) of diphenylphosphoryl azide (DPPA) at
room temperature. The reaction mixture was refluxed for 6 h, and cool to room temperature. The
solvents were removed in vacuo to give a crude product, which was purified by column
chromatography using silica gel and chloroform (CHCI3) as the solvent to afford the product 13.0
g (80% yield). TLC (40 % ethyl acetate in hexane). R¢= 0.66; 'H NMR (400 MHz, CDCI3) & 8.39
(d, J=8.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.17 (t, J = 8.4 Hz, 1H), 7.12 (broad s, 1H), 3.92 (s,
3H), 1.54 (s, 9H); *C NMR (100 MHz, CDCl3) 6 152.5, 143.0, 142.1, 134.4, 124.4, 123.4, 118.4,
81.7, 62.4, 28.4; IR (neat) vmax 3430.9, 3389.9, 2978.6, 2936.8, 1727.4, 1592.4, 1527.8,
1509.71458.0, 1415.8; ESI-HRMS [M - H] calculated for C13H15N405 267.0986, found 267.0998.

2-Methoxy-3-nitroaniline (§4) from hydrolysis of (S3). To 11.45 g (42.7 mmol) of S3 in 70 mL
of methylene chloride was added 32.66 mL (426.92 mmol) of trifluoroacetic acid at room
temperature. The reaction was stirred for 4 h and concentrated in vacuo to afford the crude product
which was purified using silica gel and chloroform as the eluent to afford yellow solid 5.95 g (83%
yield). TLC (chloroform) Ry= 0.17; Melting Point 66-67 °C; '"H NMR (500 MHz, CDCl3) & 7.18
(dd,J=1.5, 8.0 Hz, 1H), 6.98 (t, /= 8.0 Hz, 1H), 6.94 (dd, /= 1.5, 8.0 Hz, 1H) 4.07 (s, 2H), 3.90
(s, 3H).

5-{[(2-Methoxy-3-nitrophenyl)amino]methylidene}-2,2-dimethyl-4,6-dioxo-l,3-dioxane (S5).

A solution of 687.5 mg (4.77 mmol) Meldrum acid in 7.0 mL of trimethyl orthoformate was
refluxed for 2 h, to which 700 mg (4.16 mmol) of 2-methoxy-3-nitroaniline was added and the
resulting solution was refluxed for 2 h, and allowed to cool to room temperature, after which the
solution was concentrated in vacuo to give a yellowish orange solid. The crude product was
purified by column chromatography using 40% ethyl acetate in chloroform as the eluent, and silica
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gel as the adsorbent medium to afford light orange solid 1.24g (93 %yield) TLC (40% ethyl acetate
in chloroform) R¢= 0.45; Melting Point 165-166°C; 'H NMR (500 MHz, CDCl3) § 11.73 (d, J =
13.5Hz, 1H), 8.67 (d, J = 14.5Hz, 1H), 7.73 (d, J = 8.5Hz, 1H), 7.61 (d, /= 8.0Hz, 1H), 7.32 (t, J
= 8.3Hz, 1H), 4.07 (s, 3H), 1.78 (s, 6H); *C NMR (100 MHz, CDCl3) 4 165.6, 163.6, 151.4, 144 4,
134.3,125.3, 122.5,119.9, 106.0, 89.8, 63.5, 27.6; IR (neat) vmax 3343.8, 2990.5, 2941.6, 2310.8,
1721.7, 1681.7, 1620.8, 1597.1, 1531.4, 1448.1; ESI-HRMS [M + H]" calculated for C14H15sN207
323.0874 found 323.0879.

8-Methoxy-7-nitroquinolin-4(1H)-one (56). To 250 mg (0.77 mmol) was added 9.0 mL of
diphenyl ether, and the mixture was refluxed for 30 min. The reaction mixture was cooled and
diluted with hexane. The precipitated crystals were collected by filtration and washed with hexane.
The crystals were dried in vacuo to give 140 mg (82% yield). TLC (ethyl acetate) Rr = 0.11;
Melting Point 228-230 °C; 'H NMR (500 MHz, DMSO-de) 8 11.85 (broad s, 1H), 7.96 (d, J=9.5
Hz, 2H), 7.76 (d, J= 8.5 Hz, 1H), 6.18 (d, J = 6.5 Hz, 1H) 3.98 (s, 3H); *C NMR (125 MHz,
DMSO-ds) & 175.9,143.5, 143.1, 140.8, 135.1, 128.8, 120.9, 117.6, 110.5, 63.3; IR (neat) Vmax
3195.6, 2840.1, 2375.6, 2321.6, 1527.1, 1456.8, 1353.8; ESI-HRMS [M + H]" calculated for
C10H9N207 221.0557, found 221.056

Scheme S1. Synthesis of key halogenated quinoline intermediate 4.

TEA, DPPA,
; - BuOH reflux 6 hr
_o LiOH.H,0O HO >L /[k TFA, DCM, tt, 2 hr
NO, —— NO, 0, HoN NO,
MeOH/THF/H20, rt, 8 hr

o o o o

~ - -~
99% 77% 83%

S1 S2 sS4
(o} Br
Diphenylether, PBr3, DMF, 0°C, N

= N reflux,15 min ‘ 15 min, rt, 2 hr |
—_— —_—m—— 7
OMe)3 reflux 4hr \1\ O,N N O,N N
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7-Acetamido-4-(2-benzamidophenyl)-5,8-dimethoxyquinoline (2)
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7-Acetamido-4-(2-benzamidophenyl)-5,8-dimethoxyquinoline (2)

0.42091668 Pusher Freq 22222
03032015-U 22 (0.421) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (9:29) 1: TOF MS ES+
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7-Acetamido-4-(2-benzamidophenyl)-8-hydroxy-5-methoxyquinoline (3) in DMSO-ds
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7-Acetamido-4-(2-benzamidophenyl)-8-hydroxy-5-methoxyquinoline (3) in CDCl
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7-Acetamido-4-(2-benzamidophenyl)-8-hydroxy-5-methoxyquinoline (3)
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4-Bromo-8-methoxy-7-nitroquinoline (4) in CDCl3
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4-Bromo-8-methoxy-7-nitroquinoline (4) in CDCl3
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4-Bromo-8-methoxy-7-nitroquinoline (4)
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4-Bromo-8-methoxy-7-nitroquinoline (4)
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7-Acetamido-4-bromo-8-methoxyquinoline (5) in CDCl;
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7-Acetamido-4-bromo-8-methoxyquinoline (5)

063014H 37 (0.702) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (37:59) 1: TOF MS ES+
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7-Acetamido-4-bromo-8-methoxyquinoline (5)
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7-Acetamido-4-(5-fluoro-2-methoxyphenyl)-8-methoxyquinoline (6) in CDCls
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-Acetamido-4-(5-fluoro-2-methoxyphenyl)-8-methoxyquinoline (6) in CDCl;
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-Acetamido-4-(5-fluoro-2-methoxyphenyl)-8-methoxyquinoline (6)
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7-Acetamido-4-(5-fluoro-2-methoxyphenyl)-8-methoxyquinoline (6)
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-hydroxyquinoline (7) in DMSO-d¢
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-hydroxyquinoline (7) in DMSO-d¢
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-hydroxyquinoline (7)

6.62683344 Pusher Freq 0
071415-D 352 (6.627) 1: TOF MS ES+
335.0797 1.64e3
100
O\O’
313.1021
336.1010
351.0950
453.1651
413.2538
271.0853 3091102 352.0988 4541717
0 yl[ — ,,,_,‘,l;',,, ,.,.‘,‘ll,.,‘wm L UH‘J,‘, " ;._H|‘ M_L 'lx“'”w'!" ST ,J,,Mm.xlnHlijJHW.IL, T .,,leﬂ - ,“n,w miz
240 260 280 300 320 340 360 380 400 420 440 460 480 500

S33



7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-hydroxyquinoline (7)
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4-Bromo-8-methoxy-7-pivalamidoquinoline (8) in CDCl3
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4-Bromo-8-methoxy-7-pivalamidoquinoline (8) in CDCl3
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4-Bromo-8-methoxy-7-pivalamidoquinoline (8)
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4-Bromo-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (9) in CDCl;

TE6'ES—

9L 79~
02297

09€°£9
£v8'9L
owﬁ.mnw
8LV LL

68021~
888'CZT~
E.vﬁw
¥2S'STT

w6 1ET,
Loever’

87SthT—7
Hmw.mvﬁ\.
9r'6vT—

S9'89T—

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
190

S39



4-Bromo-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (9)
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4-Bromo-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (10) in CDCl;
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4-Bromo-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (10)
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4-Bromo-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (10)
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7-Acetamido-4-(phenyl)-8-methoxyquinoline (11) in CDCl3
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7-Acetamido-4-(phenyl)-8-methoxyquinoline (11) in CDCl3
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7-Acetamido-4-(phenyl)-8-methoxyquinoline (11)
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7-Acetamido-4-(phenyl)-8-methoxyquinoline (11)
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7-Acetamido-4-(3-fluorophenyl)-8-methoxyquinoline (12) in CDCl;
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7-Acetamido-4-(3-fluorophenyl)-8-methoxyquinoline (12) in CDCl;
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7-Acetamido-4-(3-fluorophenyl)-8-methoxyquinoline (12)
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7-Acetamido-4-(4-fluorophenyl)-8-methoxyquinoline (13) in CDCl;
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7-Acetamido-4-(4-fluorophenyl)-8-methoxyquinoline (13) in CDCl;
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7-Acetamido-4-(4-fluorophenyl)-8-methoxyquinoline (13)

L0'P9S

9T'GLL
€6'1€8

12'ars

£0'v86

92'9401

€019
el
— — &0'1621

LEBEL
CLGIpL
0E'ESPL
A

PN

.

€8'90G)

— 08€EI9l
— 526891

——— p9'6p8Z

806167
= 3i¢vee

— £9°066C

— PT9SEE

T
g6

06 S8 08 S 0L 69 09
[95] @oueyIWSUE] |

2500 2000 1500 1000 500
Wavenumber cm-1

3000

3500

S54



7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-methoxyquinoline (14) in CDCl;
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7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-methoxyquinoline (14) in CDCl;

¢07'ST—

€15°79—

mom.wm/

A" =~

PIY'LL

L6V'0CT
JAZA At
0TETCT
LS6'TCT
PITHCT
PTT'STIAE
mwv.mNHﬂ
P1€7921
897°6C1
EVTTIET
€0S'TET
8C9'TET
€16°CET
LYB'8ET
L09°ThT
1SL°TPT
68T'LPT
S09'6vT
S78'89T—

10

30

T T T T T T T T T
180 170 160 150 140 130 120 110 100 9%
ppm

T
190

T
200

S56



7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-methoxyquinoline (14)
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-methoxyquinoline (15) in CDCl;
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-methoxyquinoline (15) in CDCl;
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-methoxyquinoline (15)

— POGKL
— £97918

— EGPB6
— 52901
— EEL0L
0E'0LLL

— S8€LT
olzzel

CF;
X
-~
N

— B80'98E}
—— CL95P|
— E9'46¥

—— LETI9)

86'G891
=" gglozl

— B6'Gv6C

—— B0'I6ZE

— 98'8I¥E

— P6'I65E

0ol

G6 06 68 08 G, 0L GS9 09
[94] @ouERIWSUEL |

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

Sé61



7-Acetamido-4-(3-methoxyphenyl)-8-methoxyquinoline (16) in CDCl;
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7-Acetamido-4-(3-methoxyphenyl)-8-methoxyquinoline (16) in CDCl;
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7-Acetamido-4-(3-methoxyphenyl)-8-methoxyquinoline (16)
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7-Acetamido-4-(2-acetamidophenyl)-8-methoxyquinoline (17) in DMSO-d¢
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7-Acetamido-4-(2-acetamidophenyl)-8-methoxyquinoline (17) in DMSO-d¢
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7-Acetamido-4-(2-acetamidophenyl)-8-methoxyquinoline (17)

Pusher Freq 22222
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7-Acetamido-4-(4-acetamidophenyl)-8-methoxyquinoline (18) in DMSO
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7-Acetamido-4-(4-acetamidophenyl)-8-methoxyquinoline (18) in DMSO
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7-Acetamido-4-(4-acetamidophenyl)-8-methoxyquinoline (18)

Pusher Freq 22222
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7-Acetamido-4-(4-acetamidophenyl)-8-methoxyquinoline (18)
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7-Acetamido-4-(3-acetamidophenyl)-8-methoxyquinoline (19) in DMSO
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7-Acetamido-4-(3-acetamidophenyl)-8-methoxyquinoline (19) in DMSO
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7-Acetamido-4-(3-acetamidophenyl)-8-methoxyquinoline (19)

Pusher Freq 22222
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7-Acetamido-4-(3-acetamidophenyl)-8-methoxyquinoline (19)
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-methoxyquinoline (20) in DMSO-ds
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-methoxyquinoline (20) in DMSO-ds
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-methoxyquinoline (20)
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7-Acetamido-4-(2-methoxy-(5-trifluoromethyl)phenyl)-8-methoxyquinoline (21) in CDCl;
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7-Acetamido-4-(2-methoxy-(5-trifluoromethyl)phenyl)-8-methoxyquinoline (21) in CDCl;
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Transmittance [%]
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7-Acetamido-4-(5-chloro-2-methoxyphenyl)-8-methoxyquinoline (22) in DMSO
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7-Acetamido-4-(5-chloro-2-methoxyphenyl)-8-methoxyquinoline (22) in DMSO
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7-Acetamido-4-(5-chloro-2-methoxyphenyl)-8-methoxyquinoline (22)
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8-Methoxy-4-(phenyl)-7-pivalamidoquinoline (23) in CDCl3
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8-Methoxy-4-(phenyl)-7-pivalamidoquinoline (23) in CDCl3
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8-Methoxy-4-(phenyl)-7-pivalamidoquinoline (23)
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-pivalamidoquinoline (24) in CDCl3
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-pivalamidoquinoline (24) in CDCl3
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-pivalamidoquinoline (24)
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (25) in CDCl;3
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (25) in CDCl;3
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (25)
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (26) in

CDCl;
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (26) in

CDCl3
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4-(5-fluoro-2-methoxyphenyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (26)
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ine in CDCl;
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8-Methoxy-7-(3-(morpholin-4-yl)propanamido)-4-(2-nitrophenyl)quinoline in CDCl;
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8-Methoxy-7-(3-(morpholin-4-yl)propanamido)-4-(2-nitrophenyl)quinoline
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4-(2-Acetamidophenyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (27) in CDCl3
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4-(2-Acetamidophenyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (27)
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Transmittance [%]
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7-Acetamido-4-(phenyl)-8-hydroxyquinoline (28) in DMSO-ds
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7-Acetamido-4-(phenyl)-8-hydroxyquinoline (28) in DMSO-ds
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7-Acetamido-4-(phenyl) -8-hydroxyquinoline (28)
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7-Acetamido-4-(3-fluorophenyl)-8-hydroxyquinoline (29) in DMSO-d¢
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7-Acetamido-4-(3-fluorophenyl)-8-hydroxyquinoline (29)
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7-Acetamido-4-(4-fluorophenyl)-8-hydroxyquinoline (30) in DMSO-d¢
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7-Acetamido-4-(4-fluorophenyl)-8-hydroxyquinoline (30) in DMSO-d¢
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7-Acetamido-4-(4-fluorophenyl)-8-hydroxyquinoline (30)
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7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-hydroxyquionline (31) in DMSO-ds
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7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-hydroxyquionline (31) in DMSO-ds

62T
ELT'TCT
££9'TLT
€STETT
¥80°bT T
VT HTT
609'2T1
e |
L15°STTH
E5L'STTA
0TY62Tf
LereTtq
288671
6S8'TET,
6€S°EET
THSLET

wNEQN
€6T'8ET

bhT Tyl

Rm.giﬁ
S6ELYT

18'/ST—

PIT'69T—

ppm

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

T
180

S114



7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-hydroxyquionline (31)
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7-Acetamido-4-((3-trifluoromethyl)phenyl)-8-hydroxyquionline (31)

0.10141667 Pusher Freq 22222
03032015-S 5 (0.101) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:7) 1: TOF MS ES+
- 347.1010 8.25e4
100
407.0476
337.1388 369.1094
o 468.9741
=
323.1260
410.0609 530.8990
370.1196
383.1915 431.0359
471.9793 526.9027 || 532.8986
305.1111
31.1631 492.9603
H ‘ ‘ lr 547.2029  569.1859 5972020
0 ‘J‘w”‘H\‘H‘Jw”‘”‘\‘”“w‘” "H‘\\‘\‘l”"\l“w‘”w”w”‘ ‘w“"‘“'\u“w”w”w””w”/w‘ m/z
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

S116



800°0-—

8ST'C—
00S'¢—

89T'E—

11
0€CL
06v'L
86v°L
6LLL
vmn.m/
€E6'L
mvaV
6808
L0T'8
€1€°8
526’8
mmm.wv.

89°6—

7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-hydroxyquionline (32) in DMSO-ds
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-hydroxyquionline (32) in DMSO-ds
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-hydroxyquionline (32)
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7-Acetamido-4-(3-hydroxyphenyl)-8-hydroxyquionline (33) in DMSO-ds
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7-Acetamido-4-(3-hydroxyphenyl)-8-hydroxyquionline (33) in DMSO-ds
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Transmittance [%)]
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7-Acetamido-4-(2-acetamidophenyl)-8-hydroxyquinoline (34) in DMSO-ds
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7-Acetamido-4-(2-acetamidophenyl)-8-hydroxyquinoline (34) in DMSO-ds
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7-Acetamido-4-(2-acetamidophenyl)-8-hydroxyquinoline (34) in DMSO
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7-Acetamido-4-(2-acetamidophenyl)-8-hydroxyquinoline (34)
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7-Acetamido-4-(4-acetamidophenyl)-8-hydroxyquinoline (35) in DMSO-ds
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7-Acetamido-4-(4-acetamidophenyl)-8-hydroxyquinoline (35) in DMSO-ds
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Transmittance [%)]
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7-Acetamido-4-(3-acetamidophenyl)-8-hydroxyquinoline (36) in DMSO-ds
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7-Acetamido-4-(3-acetamidophenyl)-8-hydroxyquinoline (36) in DMSO-ds
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7-Acetamido-4-(3-acetamidophenyl)-8-hydroxyquinoline (36)

Transmittance [%)]
95 96 97

94

93

R
H
Nm/
(T
PN -
H N
OH
g 5 =8 5 3 869% b=y
& b 88 2 2 885 &
& 8 Q& e L ZTek e
T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

S132



7-Acetamido-4-(3-acetamidophenyl)-8-hydroxyquinoline (36)
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7-Acetamido-4-(2-hydroxy-(5-trifluoromethyl)phenyl)-8-hydroxyquinoline (37) in DMSO-ds
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7-Acetamido-4-(2-hydroxy-(5-trifluoromethyl)phenyl)-8-hydroxyquinoline (37) in DMSO-ds
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Transmittance [%)]
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7-Acetamido-4-(5-chloro-2-hydroxyphenyl)-8-hydroxyquinoline (38) in DMSO-ds

8ETC—
00SC—

69T°E~
Leee—

096'91
£86'91
L10°L7
6€0°L1
wmm.ﬁ
SKTLA
85€°L
£oe/
89€°/~¢
6LEL]
S8E'L

786'L~,
5008~

1588
Nww.wv

95'6—
L68°6—

7860
~96'0
~16'0
\g6'T

—L6'0

-0

65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

7.0

7.5

8.0

11.0 105 100 95 9.0 8.5

115

.0

S137



7-Acetamido-4-(5-chloro-2-hydroxyphenyl)-8-hydroxyquinoline (38) in DMSO-ds
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7-Acetamido-4-(5-chloro-2-hydroxyphenyl)-8-hydroxyquinoline (38)
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8-Hydroxy-4-(phenyl)-7-pivalamidoquinoline (39) in CD;0OD
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8-Hydroxy-4-(phenyl)-7-pivalamidoquinoline (39) in CD;0OD
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8-Hydroxy-4-(phenyl)-7-pivalamidoquinoline (39)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-pivalamidoquinoline (40) in CD;OD
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-pivalamidoquinoline (40) in CD;OD
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Transmittance [%]
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (41) in DMSO
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (41) in DMSO
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Transmittance [%)]

4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (41)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (42)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (42)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (42)
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4-(2-Acetamidophenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (43) in DMSO-d¢

1000—

889,
€069
S0€°Ly
€1EL 1
STELA
wmm.ﬁ
bSELA
9Ut'L
T6v°LL
v05Z~L
899°/
egoz/
8578
RSW
SIE8
/88
m&.wv
€067

¢09°0T—

=£6'0

96'¢C
WEA
=60'T

=10°'T

#96'0
160

=/6'0

0.C

0.5

11.0 105 100 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0

11.5

ppm

S152



4-(2-Acetamidophenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (43) in DMSO-d¢
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Transmittance [%)]
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4-(2-Acetamidophenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (43)
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7-Acetamido-4-(2-benzofuranyl)-8-methoxyquinoline (45) in CDCl3
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7-Acetamido-4-(2-benzofuranyl)-8-methoxyquinoline (45) in CDCl3
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7-Acetamido-4-(2-benzofuranyl)-8-methoxyquinoline (45)
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7-Acetamido-4-(benzo[b]thiophen-2-yl)-8-methoxyquinoline (45) in DMSO
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7-Acetamido-4-(benzo[b]thiophen-2-yl)-8-methoxyquinoline (45)
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7-Acetamido-4-(2-furanyl)-8-methoxyquinoline (46) in CDCl;
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7-Acetamido-4-(2-furanyl)-8-methoxyquinoline (46)
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7-Acetamido-4-(2-furanyl)-8-methoxyquinoline (46)
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7-Acetamido-4-(3-furanyl)-8-methoxyquinoline (47) in CDCl;
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7-Acetamido-4-(3-furanyl)-8-methoxyquinoline (47) in CDCl;
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7-Acetamido-4-(3-furanyl)-8-methoxyquinoline (47)
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7-Acetamido-4-(thiophen-2-yl)-8-methoxyquinoline (48) in CDCl3
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7-Acetamido-4-(thiophen-2-yl)-8-methoxyquinoline (48) in DMSO
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7-Acetamido-4-(thiophen-2-yl)-8-methoxyquinoline
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7-Acetamido-4-(thiophen-3-yl)-8-methoxyquinoline (49) in CDCl3
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7-Acetamido-4-(thiophen-3-yl)-8-methoxyquinoline (49) in CDCl;

—168.489

l 1 \H“

—62.131
—24.890

190

_,O“‘

T
180

T
170 160

T T T T
150 140 130 120

T T
110 100 90 80 70 60 50 40 30 20 10 0

ppm
1 +MS, 0.5-0.9min #31-52, -Peak Bkgrnd
] 299,0855
217.0991 ,
00 200 300 400 500 600 700 800 900 miz

S172



7-Acetamido-4-(thiophen-3-yl)-8-methoxyquinoline
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in CDCl;
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7-Acetamido-4-(5-pyrimidinyl)-8-methoxyquinoline (50) in CDCl;
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7-Acetamido-4-(5-pyrimidinyl)-8-methoxyquinoline (50)
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4-(2-benzofuranyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (51) in CDCl;
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4-(2-benzofuranyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (51) in CDCl;
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4-(2-benzofuranyl)-8-methoxy-7-(2-(morpholin-4-yl)acetamido)quinoline (51)
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4-(2-benzofuranyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (52) in CDCl;
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4-(2-benzofuranyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (52) in CDCl;
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4-(2-benzofuranyl)-8-methoxy-7-(3-(morpholin-4-yl)propanamido)quinoline (52)
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7-Acetamido-4-(2-benzofuranyl)-8-hydroxyquionline (53) in DMSO-d¢
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7-Acetamido-4-(2-benzofuranyl)-8-hydroxyquionline (53) in DMSO-d¢
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Transmittance [%]
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7- Acetamido-4-(benzo[b]thiophen-2-yl)-8-hydroxyquinoline (54) in DMSO-ds
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7-Acetamido-4-(benzo[b]thiophen-2-yl)-8-hydroxyquinoline (54) in DMSO-ds
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7-Acetamido-4-(benzo[b]thiophen-2-yl)-8-hydroxyquinoline (54)
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7-Acetamido-4-(2-furanyl)-8-hydroxyquionline (55) in DMSO-ds
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7-Acetamido-4-(2-furanyl)-8-hydroxyquionline (55) in DMSO-ds
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7-Acetamido-4-(2-furanyl)-8-hydroxyquionline (55)
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7-Acetamido-4-(3-furanyl)-8-hydroxyquionline (56) in DMSO-ds

S00°0-—

PST'C—
00SC—

89T"€E~
ogee—

. A_wuuk_i

=90'€

00'T
u\mo.ﬁ
00T
-66°0
=/6°0
le60
00T

=860

0.0

11.5 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
ppm

2.0

S192



7-Acetamido-4-(3-furanyl)-8-hydroxyquionline (56) in DMSO-ds
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7-Acetamido-4-(3-furanyl)-8-hydroxyquionline (56)
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7-Acetamido-4-(thiophen-2-yl)-8-hydroxyquinoline (57) in DMSO-ds
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7-Acetamido-4-(thiophen-2-yl)-8-hydroxyquinoline (57) in DMSO-ds
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7-Acetamido-4-(thiophen-2-yl)-8-hydroxyquinoline (57)
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7-Acetamido-4-(thiophen-3-yl)-8-hydroxyquinoline (58) in DMSO-ds

900°0-—

€ST'C—
00S'C—

69T°€~
obe'e—

byl
LSY'L
(4104
ELY'L
4
98LL
€6L°L
S08Z
1162
ST6'L
L1188~
obT .w*
€1€°8

pE8'8

mvw.wv.

8/5'6—

s90°€
10T
=~00'T
A€6°0

=00'T

=68'0

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
ppm

11.5

2.0

S198



7-Acetamido-4-(thiophen-3-yl)-8-hydroxyquinoline (58) in DMSO-d¢
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7-Acetamido-4-(5-pyrimidinyl)-8-hydroxyquionline (59) in DMSO-ds
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7-Acetamido-4-(5-pyrimidinyl)-8-hydroxyquionline (59)
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4-(2-benzofuranyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (60) in DMSO-d¢

$06'0T—

Rope
6'T
et
hzee
~98'T

LA
XA
/1T
=280
00T

bS'T

=780

Feet

11.5 11.0 105 100 95 9.0 85 80 7.5 7.0 6.5 6.0 5.5 50 45 40 35 3.0 25 2.0 1.5 1.0 0.5 0.0

12.0

ppm

S204



4-(2-benzofuranyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (60) in DMSO-d¢
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Transmittance [%]
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4-(2-benzofuranyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (61) in DMSO-ds
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4-(2-benzofuranyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (61) in DMSO-ds
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4-(2-benzofuranyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (61)
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2-Methoxy-3-nitrobenzoic acid (S1)
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2-Methyl-2-propanyl [2-(methoxy)-3-nitrophenyl] carbamate (S3) in CDCl;
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2-Methyl-2-propanyl [2-(methoxy)-3-nitrophenyl] carbamate (S3) in CDCl;
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2-Methoxy-3-nitroaniline (S4) in CDCl;
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5-{[(2-Methoxy-3-nitrophenyl) amino] methylidene}-2,2-dimethyl-4,6-dioxo-1,3-dioxane

(S5) in CDCl.
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55-{[(2-Methoxy-3-nitrophenyl) amino] methylidene}-2,2-dimethyl-4,6-dioxo-1,3-dioxane

(S5) in CDCl;
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5-{[(2-Methoxy-3-nitrophenyl) amino| methylidene}-2,2-dimethyl-4,6-dioxo-1,3-dioxane

MAD Pusher Freq 15873
071112_014 153 (2.885) AM (Cen,6, 80.00, Ht,10000.0,0.00,0.70); Cm (138:162)
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5-{[(2-Methoxy-3-nitrophenyl) amino] methylidene}-2,2-dimethyl-4,6-dioxo-1,3-dioxane
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8-Methoxy-7-nitroquinolin-4(1H)-one (S6) in DMSO-d¢
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8-Methoxy-7-nitroquinolin-4(1H)-one (S6)

AA-202 Pusher Freq 15873
071112_011 181 (3.413) AM (Top, 10, Ar,10000.0,0.00,0.70); Sm (Mn, 2x1.00); Sb (1,40.00 ); Cm (153:186) 1: TOF MS ES+
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8-Methoxy-7-nitroquinolin-4(1H)-one (S6) DMSO
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HPLC trace of final analogs

7-Acetamido-4-(2-benzamidophenyl)-8-methoxyquinoline (2)

0 10 20 30 min
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7-Acetamido-4-(2-benzamidophenyl)-8-hydroxyquinoline (3)
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7-Acetamido-4-(5-fluoro-2-methoxyphenyl)-8-methoxyquinoline (6)
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl))-8-hydroxyquinoline (7)
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7-Acetamido-4-(5-fluoro-2-hydroxyphenyl)-8-methoxyquinoline (20)
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7-Acetamido-4-(phenyl)-8-hydroxyquinoline (28)
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7-Acetamido-4-(3-fluorophenyl)-8-hydroxyquinoline (29)
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7-Acetamido-4-(4-fluorophenyl)-8-hydroxyquinoline (30)
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7-Acetamido-4-((3-trifluoromethyl)phenyl))-8-hydroxyquinoline (31).
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7-Acetamido-4-((4-trifluoromethyl)phenyl)-8-hydroxyquinoline (32)
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7-Acetamido-4-(3-hydroxyphenyl)-8-hydroxyquinoline (33).
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7-Acetamido-4-(2-acetamidophenyl)-8-hydroxyquinoline (34).
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7-Acetamido-4-(4-acetamidophenyl)-8-hydroxyquinoline (35)
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7-Acetamido-4-(3-acetamidophenyl)-8-hydroxyquinoline (36)
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7-Acetamido-4-(2-hydroxy-(5-trifluoromethyl)phenyl)-8-hydroxyquinoline (37)
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7-Acetamido-4-(5-chloro-2-hydroxyphenyl)-8-hydroxyquinoline (38)
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4-(Phenyl)-8-hydroxy-7-pivalamidoquinoline (39)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-pivalamido-quinoline (40)
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (41).
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4-(5-fluoro-2-hydroxyphenyl)-8-hydroxy-7-(2-(morpholin-4-yl)propanamido)quinoline (42).
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4-(2-Acetamidophenyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (43).
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7-Acetamido-4-(2-benzofuranyl)-8-hydroxyquinoline (53)
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7-Acetamido-4-(benzo[b]thiophen-2-yl)-8-hydroxyquinoline (54)
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7-Acetamido-4-(2-furanyl)-8-hydroxyquinoline (55)
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7-Acetamido-4-(3-furanyl))-8-hydroxyquinoline (56)
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7-Acetamido-4-(thiophen-2-yl)-8-hydroxyquinoline (57)
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7-Acetamido-4-(thiophen-3-yl)-8-hydroxyquinoline (58)
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7-Acetamido-4-(5-pyrimidinyl)-8-hydroxyquinoline (59)
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4-(2-benzofuranyl)-8-hydroxy-7-(2-(morpholin-4-yl)acetamido)quinoline (60)
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4-(2-benzofuranyl)-8-hydroxy-7-(3-(morpholin-4-yl)propanamido)quinoline (61)
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