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Supporting Scheme 2. a) 85% aq. HCOOH, 41% aq. CH,O.
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Supporting Figure 1. Cluster analysis of physicochemical properties of ciprofloxacin
and prepared analogues versus known herbicides. Representative charts (A—F) were
extracted using an interactive database containing the physicochemical properties of
commercial herbicides.” New data points (i.e. ciprofloxacin and synthesised compounds)
were added to the database and plotted on graphs comparing two chemical properties (A)
molar mass vs aqueous solubility (Log S) (B) molar mass vs lipophilicity (Log P), (C)
distribution coefficient (Log D) vs polar surface area (A?), (D) molar mass vs polar surface
area (A2), (E) lipophilicity (Log P) vs aqueous solubility (Log S) and (F) lipophilicity (Log
P) vs polar surface area (A?). The red dot is ciprofloxacin, the green dots and blue dots
represent the analogues, with the green and blue dots representing the analogues with or

without reasonable herbicidal activity, respectively.
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Supporting Figure 2. Gyrase supercoiling inhibition and DNA cleavage assays. (A)
Representative supercoiling inhibition assays for ciprofloxacin 1 (left) and compound 44
(right); compound concentrations (WM) are specified above each gel. (B) Gyrase cleavage
assays with 100 uM of each indicated compound. Top gels: E. coli gyrase (Ec); bottom gels:
A. thaliana gyrase (At). R: relaxed topoisomers, SC: supercoiled DNA, L: linear DNA, NP:
no protein control, +: 50 uM ciprofloxacin (positive control) and NC: no compound. Note:
partially relaxed DNA species can be seen in the E. coli gyrase assay as, under these

conditions, some ATP-independent DNA relaxation can occur.



Supporting Table 1. Overview of compounds displaying herbicidal potency against A.
thaliana Col-0 with an ICsy value greater than 25 mg/L. Minimum inhibitory concentrations
(MICs) against E. coli B. ICsy values against recombinant 4. thaliana and E. coli gyrase.

Errors represent standard error of the mean.

ICso” MIC® DNA Gyrase ICs;”
Compound A. thaliana E. coli A. thaliana E. coli
28 >50 0.5 6.60 +0.20 2.85+0.25
29 >50 0.25 74.7+3.3 9.26 +1.95
31 >200 2 259+1.95 435+0.56
32 >200 64 >100 >100
33 >25 1 20.6 +1.55 2.1+£0.53
34 >100 128 >100 >100
35 >200 4 10.6 +1.39 2.70 £ 0.60
40 >25 2 46+0.1 0.83 £0.073
42 >25 1 5.1+0.38 435+0.21
43 >200 >128 >100 >100
46 >100 32 925+1.3 1.56 £0.088
47 >100 16 149+1.1 2.43+0.16
48 >25 2 299+58 16.1 £2.6
49 >200 8 21.8+2.05 10.7 £ 1.48
50 >200 >128 >100 >100
51 >100 1 475+0.15 1.52+0.11
52 >100 32 19.0 £2.25 11.9+0.95
53 >25 0.0078 3.75+0.15 0.55+0.11
54 >25 0.0625 5.80 +1.08 0.79+0.14

“mg/L. "uM



Supporting Table 2. MIC values (mg/L) obtained for susceptibility assays against

P. aeruginosa (ATCC 19429) and S. aureus (ATCC 25923).

Compound P. aeruginosa S. aureus
1 0.125 0.5
28 4 8
29 2 8
30 1 2
31 16 16
32 >128 >128
33 2 2
34 >128 64
35 64 64
37 32 0.25
38 8 0.125
39 >128 0.0625
40 >128 0.25
41 8 0.125
42 32 0.5
43 >128 8
44 >128 0.5
45 16 0.5
46 >128 0.25
47 >128 0.5
48 64 0.5
49 >128 4
50 >128 8
51 4 16
52 64 >128
53 1 0.25

54 2 0.5




Experimental

General
All reactions were performed with a CaCl, guard tube or under a nitrogen gas atmosphere
where appropriate, in oven-dried glassware (125 °C) with magnetic stirring, unless otherwise

indicated. CH,Cl, was distilled prior to use.

'H and "C nuclear magnetic resonance (NMR) spectra were obtained on a Bruker Avance
[IIHD 500 (500 MHz for 'H and 125.8 MHz for ">C) or Bruker Avance IIIHD 600
spectrometer (600 MHz for 'H and 150.9 MHz for 13C). Solvents used for NMR were:
deuteriochloroform (CDCly) with CHCl; (‘H, 8 7.26 ppm) or CDCl; (**C, & 77.16 ppm),
deuteriodimethylsulfoxide (CD;),SO with CD;S(O)CD,H ('H, & 2.50 ppm) or (CDs),SO
(°C, 839.52ppm), deuteriotrifluoroacetic acid (CF;COOD) with CF;COOH ('H,
8 11.50 ppm) or CF;COOD (°C, & 164.2 & 116.6 ppm) or deuteriomethanol (CD;OD) with
CD,HOD ('H, & 3.31 ppm) or CD;OD (*°C, & 49.00 ppm) used as an internal standard.’ The

chemical shift (in ppm) is stated in the bottom right corner of each spectrum.

High resolution mass spectra (HR-MS) were obtained on a Waters LCT Premier XE
spectrometer, run in W-mode, using the electrospray ionisation (ESI) or atmospheric pressure
chemical ionisation (APCI) method with CH3CN:0.1% HCOOH (9:1) as a matrix. Infrared
spectra were obtained on a PerkinElmer spectrum one FTIR spectrometer fitted with a
PerkinElmer Universal ATR sampling accessory. Samples were analysed as neat samples and
recorded in wave numbers (cm™). Melting points (m.p.) were determined on a Gallenkamp
melting point apparatus. Flash chromatography was performed on Merck silica gel using the
specified solvents. Thin layer chromatography (TLC) was effected on Merck silica gel 60
F254 aluminium-backed plates that were visualised using a UV lamp. The chloride 36 and

Pefloxacin 54 were purchased from Sigma.



General procedure for the preparation of the ethyl 1-alkyl-7-chloro-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylate esters 4-11.

Potassium carbonate (5 eq) and the appropriate alkyl halide (5 eq) were added to a solution of
2* in DMF (20 ml). The resulting mixture for each reaction was stirred at 90 °C until the
starting material was consumed, as indicated by TLC. The solution was then cooled and
concentrated and the resultant residue was diluted with water (30 ml) and extracted with
CHCIl; (3 x20ml), and the combined organic extracts washed with water (30 ml), brine
(30 ml), dried (MgSOQ,), filtered and concentrated. The resultant residue was purified by flash

chromatography to yield the corresponding ethyl esters 4-11.
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Ethyl 7-chloro-6-fluoro-1-isopropyl-4-oxo-1,4-dihydroquinoline-3-carboxylate 4
Using 2 (102 mg, 0.378 mmol), K,CO; (261 mg, 1.89 mmol), 2-bromopropane (0.18 ml,
1.9 mmol), the reaction did not reach completion after 17h so a further 5eq of
2-bromopropane (0.18 ml, 1.9 mmol) was added. The reaction had not reached completion
after a further 6 h, so it was cooled and after which the general procedure and flash
chromatography (EtOAc:hexane 3:2) yielded the title compound 4 as a white solid (19.5 mg,
17%). Ry=0.39 (EtOAc/hexane 7:3). The 'H NMR spectrum of the compound was
consistent with that found in the literature.” "H NMR (500 MHz, CDCl;): & 8.62 (s, 1H), 8.28
(d, J=9.1 Hz, 1H), 7.66 (d, J= 5.7 Hz, 1H), 4.78 (sept, /= 6.6 Hz, 1H), 4.40 (q, /= 7.1 Hz,
2H), 1.62 (d, J=6.6 Hz, 6H), 1.41 (t, J=7.1 Hz, 3H); °C NMR (125.8 MHz, CDCl;): &
172.6 (d, J=2.0 Hz), 165.9, 155.5 (d, J=251 Hz), 144.4, 136.0 (d, J=2.0 Hz), 129.9 (d,

J=5.8Hz), 127.2(d,J=20 Hz), 117.8, 114.6 (d, /=23 Hz), 111.1, 61.3, 52.1, 22.2, 14.5.



Ethyl 7-chloro-6-fluoro-1-methyl-4-oxo-1,4-dihydroquinoline-3-carboxylate 5

Using 2 (528 mg, 1.96 mmol), K,CO; (1.35g, 9.80 mmol), iodomethane (0.61 ml,
9.80 mmol), reacting for 3h and flash chromatography (EtOAc:hexane 1:1), the title
compound 5 was obtained as a yellow solid (509 mg, 92%). R¢= 0.60 (CH3;0H:CHCl; 1:9).
The "H NMR spectrum of the compound was consistent with that found in the literature.” 'H
NMR (500 MHz, CDCls): 6 8.46 (s, 1H), 8.26 (d, J=9.0 Hz, 1H), 7.52 (d, J=5.7 Hz, 1H),
4.40 (q, J=7.1Hz, 2H), 3.87 (s, 3H), 1.41 (t, J=7.1 Hz, 3H); °C NMR (125.8 MHz,
CDCl): 6 173.0 (d, J=2.0 Hz), 165.35, 155.9 (d, J =251 Hz), 150.1, 136.5 (d, /=2.0 Hz),
129.1 (d, J=5.8 Hz), 127.3 (d, J=21 Hz,), 118.3, 114.3 (d, /=23 Hz), 110.9, 61.2, 41.8,

14.5.

Ethyl 7-chloro-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate 6

Using 2 (500 mg, 1.85 mmol), K,COs (1.28 g, 9.26 mmol), iodoethane (0.75 ml, 9.2 mmol),
reacting for 3.5 h and flash chromatography (EtOAc:hexane 4:1), the title compound 6 was
obtained as a white solid (435 mg, 79%). R¢=0.64 (CH;0H:CHCI; 1:9). The 'H and "C

NMR spectra of the compound were consistent with those found in the literature.®
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Ethyl 1-butyl-7-chloro-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate 7

Using 2 (497 mg, 1.84 mmol), K,CO; (1.27 g, 9.19 mmol), 1-iodobutane (1.05 ml,
9.22 mmol), reacting for 2h and flash chromatography (EtOAc:hexane 1:1), the title
compound 7 was obtained as a white solid (439 mg, 73%). R¢=0.66 (CH3;0H:CHCl; 1:9).
The "H NMR spectrum of the compound was consistent with that found in the literature.” 'H
NMR (500 MHz, CDCls): 6 8.43 (s, 1H), 8.24 (d, J=9.1 Hz, 1H), 7.50 (d, J=5.7 Hz, 1H),
4.39 (q, J=7.1 Hz, 2H), 4.14 (t, J="7.6 Hz, 2H) 1.87 (quint, J = 7.6 Hz, 2H), 1.49-1.38 (m,
5H), 1.01 (t, J=7.4 Hz, 3H); >C NMR (125.8 MHz, CDCl3): & 172.8 (d, J=2.1 Hz), 165.6,
155.6 (d, J=251Hz), 149.4, 1356 (d, J=2.1Hz), 129.7 (d, J=6.1 Hz), 127.3 (d,

J=21Hz), 118.3,114.5 (d, /=23 Hz), 110.9, 61.3, 54.3, 30.9, 20.0, 14.5, 13.7.

oy
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Ethyl 7-chloro-6-fluoro-1-hexyl-4-oxo-1,4-dihydroquinoline-3-carboxylate 8
Using 2 (518 mg, 1.92 mmol), K,COs; (1.33 g, 9.62 mmol), 1-bromohexane (1.34 ml,
9.58 mmol), reacting for 6 h and flash chromatography (EtOAc:hexane 9:11) the title
compound 8 was obtained as a white solid (611 mg, 90%). m.p. 72-74 °C. Rr=0.44
(CH;0H:CHCI; 1:9). '"H NMR (500 MHz, CDCl3): & 8.44 (s, 1H), 8.26 (d, J=9.1 Hz, 1H),
7.50 (d, J=5.7Hz, 1H), 4.40 (q, J=7.1 Hz, 2H), 4.13 (t, J=7.5Hz, 2H) 1.89 (quint,
J=1.5Hz, 2H), 1.44-1.38 (m, 9H), 0.90 (t, J= 7.3 Hz, 3H); °C NMR (125.8 MHz, CDCl5):
o 173.0, 165.8, 155.7 (d, J=251Hz), 149.5, 135.7, 129.8 (d, J=6.2Hz), 1274 (d,

J=21Hz), 118.3, 114.7 (d, J=23 Hz), 111.0, 61.4, 54.7, 31.4, 28.9, 26.4, 22.7, 14.6, 13.7;



FTIR (ATR): v = 1717, 1628, 1609, 1547 cm™; HR-MS (ESI): m/z 354.1273; [M+H]"

requires 354.1272."

Ethyl 1-benzyl-7-chloro-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylate 9

Using 2 (505 mg, 1.87 mmol), K,COs (1.29 g, 9.33 mmol), benzyl bromide (1.11 ml,
9.33 mmol), reacting for 4.5h and flash chromatography (EtOAc:hexane 1:1), the title
compound 9 was obtained as a white solid (627 mg, 93%). Rr=10.32 (EtOAc:hexane 1:1).
The "H NMR spectrum of the compound was consistent with that found in the literature.” 'H
NMR (500 MHz, CDCl3): 6 8.57 (s, 1H), 8.23 (d, J=9.1 Hz, 1H), 7.43-7.13 (m, 6H), 5.36 (s,
2H), 4.39 (q, J=7.1 Hz, 2H), 1.40 (t, J=7.1 Hz, 3H); °C NMR (125.8 MHz, CDCl;): &
173.0 (d, J=2.0 Hz), 165.4, 155.7 (d, J= 251 Hz), 150.0, 135.9 (d, J= 2.1 Hz), 133.5, 129.7,
129.6 (d, /=59 Hz), 129.1, 127.3 (d, J=21 Hz), 126.2, 119.1, 114.3 (d, J=23 Hz), 111.2,

61.3,57.9, 14.5.
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Ethyl 7-chloro-6-fluoro-1-(4-methoxybenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate 10

Using 2 (499 mg, 1.85 mmol), K,CO; (1.28 g, 9.26 mmol), 4-methoxybenzyl chloride
(1.26 ml, 9.28 mmol), reacting for 2.5 h and flash chromatography (EtOAc:hexane 1:1), the
title compound 10 was obtained as a white solid (634 mg, 88%). m.p. 187-190 °C. R¢=0.23

(EtOAc:hexane 1:1). '"H NMR (500 MHz, CDCls): & 8.54 (s, 1H), 8.22 (d, J=9.1 Hz, 1H),

' Where appropriate for all mass spectra containing a chlorine atom the **CI analysis is shown.



7.45 (d, J=5.7 Hz, 1H), 7.11 (d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 5.28 (s, 2H), 4.39
(q, J=7.1 Hz, 2H), 3.80 (s, 3H), 1.40 (t, J=7.1 Hz, 3H); °C NMR (125.8 MHz, CDCl3): &
173.0 (d, J=2.1 Hz), 165.5, 160.2, 155.6 (d, J =251 Hz), 149.8, 135.9 (d, J=2.1 Hz), 129.6
(d, J=5.9 Hz), 127.9, 127.2 (d, J=21 Hz), 125.2, 119.1, 115.1, 114.3 (d, J=23 Hz), 111.1,
61.3, 57.5, 55.5, 14.5; FTIR (ATR): v = 1715, 1677, 1646, 1609, 1548, 1513 cm™; HR-MS

(ESI): m/z 390.0907; [M+H]" requires 390.0908.

OH

Ethyl 7-chloro-6-fluoro-1-(2-hydroxy-ethyl)-4-oxo-1,4-dihydroquinoline-3-carboxylate 11

Using 2 (507 mg, 1.88 mmol), K,CO; (1.30g, 9.41 mmol), 2-bromoethanol (0.67 ml,
9.5 mmol), reacting for 5.5h and flash chromatography (EtOAc:hexane 9:1), the title
compound 11 was obtained as a yellow solid (313 mg, 53%). R¢=0.34 (EtOAc). The 'H
NMR spectrum of the compound was consistent with that found in the literature.” '"H NMR
(600 MHz, CDCl5): 6 8.48 (s, 1H), 7.58 (d,J=5.6 Hz, 1H), 7.32 (d, /= 9.0 Hz, 1H), 5.73 (br
s, 1H), 4.30-4.20 (m, 6H), 1.34 (t, J= 7.1 Hz, 3H); >C NMR (150.9 MHz, CDCls): & 172.9,
164.0, 155.4 (d, /=251 Hz), 151.0, 135.8, 128.5 (d, /= 5.6 Hz), 127.5 (d, /=21 Hz), 118.5,

112.7 (d, J =23 Hz), 109.3, 61.1, 59.5, 57.7, 14.4.

General procedure for the preparation of the I-alkyl-7-chloro-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acids 12-19.
Ethanol (5 ml) and 2 M NaOH (5 eq) were added to the appropriate ethyl ester 4-11 and

stirred at reflux until total conversion, as indicated by TLC. The mixtures were acidified to



pH 4-5 with glacial acetic acid. The resultant precipitates were collected, washed (water 20

ml) and dried in vacuo to afford the acids 12-19.

PN

7-Chloro-6-fluoro-1-isopropyl-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 12

Using 4 (221 mg, 0.709 mmol), NaOH (2 M, 1.8 ml, 3.6 mmol), EtOH (5 ml) and reacting
for 0.5 h, the title compound 12 was yielded as a white solid (161 mg, 80%). m.p. 218-
220 °C. Ry =0.14 (CH;0H:CHCl; 1:24). "H NMR (500 MHz, (CD3),SO): & 14.79 (br s, 1H),
8.87 (s, 1H), 8.59 (d, /J=6.0 Hz, 1H), 8.23 (d, /=9.0 Hz, 1H), 5.30 (sept, J = 6.6 Hz, 1H),
1.55 (d, J= 6.5 Hz, 6H); °C NMR (125.8 MHz, (CD3),S0O): & 176.2 (d, J=2.5 Hz), 165.6,
154.9 (d, J =249 Hz), 144.9, 136.8, 127.5 (d, /=20 Hz), 126.2 (d, J= 6.6 Hz), 120.8, 112.0
(d, J=23 Hz), 108.0, 53.3, 21.4; FTIR (ATR): v = 2623, 1725, 1610, 1557, 1543, 1505 cm™;

HR-MS (ESI): m/z 284.0491; [M+H]" requires 284.0490.

7-Chloro-6-fluoro-1-methyl-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 13

Using 5 (485 mg, 1.71 mmol), NaOH (2 M, 4.3 ml, 8.6 mmol), EtOH (5 ml) and reacting for
1.5 h, the title compound 13 was obtained as a white solid (387 mg, 89%). m.p. >300 °C [lit.”
>300 °C]. Ry= 0.69 (CH;0H:CHCI; 1:9). "H NMR (500 MHz, (CD3),SO): & 14.80 (br s, 1H),
9.06 (s, 1H), 8.34 (d, J=6.1 Hz, 1H), 8.20 (d, J=9.1 Hz, 1H), 4.10 (s, 3H); °C NMR
(125.8 MHz, (CD3),S0O): 6 176.6 (d, J=2.6 Hz), 165.6, 155.0 (d, J =249 Hz), 150.7, 137.5,

127.1 (d, J=20 Hz), 125.6 (d, J=6.8 Hz), 121.5, 111.7 (d, J=23 Hz), 107.7, 42.1; FTIR



(ATR): v = 2503, 1706, 1615, 1568, 1518 cm™; HR-MS (ESI): m/z 256.0175; [M+H]"

requires 256.0177.

.

7-Chloro-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 14

Using 6 (383 mg, 1.29 mmol), NaOH (2 M, 3.2 ml, 6.4 mmol), EtOH (5 ml) and reacting for
2.5 h, the title compound 14 was obtained as a white solid (318 mg, 91%). Ry = 0.62
(CH30OH:CHCI; 1:9). The 'H and *C NMR spectra of the compound were consistent with

those found in the literature.®

F
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1-Butyl-7-chloro-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 15
Using 7 (376 mg, 1.15 mmol), NaOH (2 M, 2.9 ml, 5.8 mmol), EtOH (5 ml) and reacting for
3 h, the title compound 15 was obtained as a white solid (302 mg, 88%). R¢=0.58

(CH;0H:CHCI; 1:19). The 'H and C NMR spectra of the compound were consistent with

those found in the literature.®

7-Chloro-6-fluoro-1-hexyl-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 16
Using 8 (570 mg, 1.61 mmol), NaOH (2 M, 4.0 ml, 8.0 mmol), EtOH (5 ml) and reacting for
1.5 h, the title compound 16 was obtained as a white solid (430 mg, 82%). m.p. 162-164 °C.

R¢=0.62 (CH;OH:CHCl; 1:19). 'H NMR (500 MHz, (CD;),S0): & 14.71 (br s, 1H), 8.94 (s,



1H), 8.36 (d, J=5.9 Hz, 1H), 8.17 (d, J= 9.2 Hz, 1H), 4.51 (t, J= 7.3 Hz, 2H) 1.74 (quint,
J=73Hz, 2H), 1.36-121 (m, 6H), 0.84 (t, J=6.7 Hz, 3H); °C NMR (125.8 MHz,
(CD1),S0): & 175.9, 165.7, 154.6 (d, J= 248 Hz), 149.7, 136.4, 126.8 (d, J =20 Hz), 126.6
(d, J=6.5Hz), 120.8, 112.0 (d, J =22 Hz), 110.5, 53.6, 30.7, 28.7, 25.3, 22.0, 13.8; FTIR
(ATR): v = 2623, 1725, 1610, 1556, 1543, 1505 cm™; HR-MS (ESI): m/z 326.0954; [M+H]"

requires 326.0959.

boen:
0

1-Benzyl-7-chloro-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 17

Using 9 (598 mg, 1.66 mmol), NaOH (2 M, 4.2 ml, 8.4 mmol), EtOH (5 ml) and reacting for
1 h, the title compound 17 was obtained as a white solid (496 mg, 90%). R¢=0.45
(CH;0H:CHCI; 1:19). The '"H NMR spectrum of the compound was consistent with that
found in the literature.” '"H NMR (600 MHz, (CD5),SO): & 14.69 (br s, 1H), 9.24 (s, 1H),
8.24-8.20 (m, 2H), 7.40-7.27 (m, 5H), 5.89 (s, 2H); °C NMR (150.9 MHz, (CD3),SO): &
176.7, 165.5, 154.9 (d, J =250 Hz), 150.6, 136.6, 135.0, 129.0, 128.2, 127.0 (d, J =20 Hz),

126.7,126.3 (d, J= 6.6 Hz), 121.4, 112.2 (d, /=23 Hz), 108.5, 56.4.

7-Chloro-6-fluoro-1-(4-methoxybenzyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 18
Using 10 (597 mg, 1.53 mmol), NaOH (2 M, 3.8 ml, 7.6 mmol), EtOH (5 ml) and reacting
for 0.5 h, the title compound 18 was obtained as a white solid (540 mg, 98%). m.p. 237-

239 °C. Ry = 0.44 (CH;0H:CHCl; 1:19). "H NMR (500 MHz, (CD3),S0): 5 14.58 (br s, 1H),



9.16 (s, 1H), 8.27 (d, J= 6.0 Hz, 1H), 8.19 (d, J=9.1 Hz, 1H), 7.28 (d, J = 8.6 Hz, 2H), 6.93
(d, J=8.6 Hz, 2H), 5.77 (s, 2H), 3.72 (s, 3H); *C NMR (125.8 MHz, (CD;),SO): & 176 4,
165.5, 159.2, 154.8 (d, J =249 Hz), 150.1, 136.6, 128.6, 126.8 (d, J =20 Hz), 126.7, 126.5
(d, J=6.7Hz), 121.3, 114.4, 112.1 (d, J = 23 Hz), 109.2, 55.9, 55.1; FTIR (ATR): v = 2611,

1712, 1609, 1566, 1543, 1513 cm™'; HR-MS (ESI): m/z 362.0598; [M+H]" requires 362.0595.

OH
7-Chloro-6-fluoro-1-(2-hydroxyethyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 19

Using 11 (266 mg, 0.848 mmol), NaOH (2 M, 2.1 ml, 4.2 mmol), EtOH (5 ml) and reacting
for 0.5 h, the title compound 19 was obtained as a white solid (204 mg, 84%). Rr=0.14
(CH30OH:CHCI; 1:19). The '"H NMR spectrum of the compound was consistent with that
found in the literature.'” "H NMR (500 MHz, (CD;),SO): & 14.80 (br s, 1H), 8.92 (s, 1H),
8.48 (d, J=6.1Hz, 1H), 822 (d, J=9.1 Hz, 1H), 5.02 (d, J=5.6 Hz, 1H), 4.65 (t,
J=5.0 Hz, 2H), 3.75 (q, J = 5.3 Hz, 2H); >C NMR (125.8 MHz, (CD;),SO): & 176.6, 165.6,
154.9 (d, /=249 Hz), 150.9, 136.7, 127.2 (d, J=20 Hz), 126.0 (d, /= 6.7 Hz), 121.4, 111.9

(d,J=23 Hz), 107.3, 58.7, 56.2.

General procedure for the preparation of the 1-alkyl-7-(4-(tert-butoxycarbonyl)
piperazin-1-yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acids 20-27.

Piperazine (5 eq) was added to a solution of the appropriate acid 12-19 in DMSO (2 ml) and
stirred at 140 °C, to form a dark solution, until complete conversion of the starting material,
as indicated by TLC. The solutions were then cooled and concentrated and the resultant

residues were treated with 1 M NaOH (10 eq), THF (10 ml) and Boc,O (3.5eq). The



mixtures were then allowed to stir at room temperature overnight. The THF was then
removed by evaporation in vacuo and the resulting mixtures neutralised with saturated NH4Cl
solution. The mixtures were then extracted with CHCI; (5 x 20 ml), and the combined
organic extracts were washed with water (30 ml), brine (30 ml), dried (MgSQO,), filtered and
concentrated. The resultant residues were then purified by flash chromatography to yield the

carbamates 20-22, or by preparative TLC to yield the carbamates 23-27.

7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-6-fluoro-1-isopropyl-4-oxo-1,4-dihydroquinoline-
3-carboxylic acid 20

Using 12 (144 mg, 0.508 mmol), piperazine (219 mg, 2.54 mmol), DMSO (2 ml), reacting
for 35 min, and Boc,O (389 mg, 1.78 mmol), NaOH (1 M, 5.1 ml, 5.1 mmol), THF (10 ml)
and flash chromatography (CH3;OH:CHCl; 1:49) the title compound 20 was obtained as a
pale yellow solid (101 mg, 46%). m.p. 240-242 °C. R¢=0.27 (CH;0H:CHC; 1:49). "H NMR
(500 MHz, CDCls): 6 15.09 (br s, 1H), 8.76 (s, 1H), 8.03 (d, J=13 Hz, 1H), 6.97 (d,
J=6.9 Hz, 1H), 4.90 (sept, J = 6.6 Hz, 1H), 3.65 (t, J=5.2 Hz, 4H), 3.26 (t, /= 5.2 Hz, 4H),
1.65 (d, J=6.6Hz, 6H), 1.48 (s, 9H); C NMR (125.8 MHz, CDCL): & 176.7 (d,
J=2.4Hz), 167.3, 154.6, 153.5 (d, /=252 Hz), 146.0 (d, /= 10 Hz), 143.0, 137.7, 121.1 (d,
J=1.7Hz), 113.0 (d, J=23 Hz), 108.5, 104.0 (d, J=3.0 Hz), 80.4, 52.7, 50.0, 43.5, 28.5,
22.3; FTIR (ATR): v = 1724, 1687, 1629, 1625 cm™; HR-MS (ESI): m/z 434.2090; [M+H]"

requires 434.2091.



7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-6-fluoro-1-methyl-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 21

Using 13 (179 mg, 0.700 mmol), piperazine (301 mg, 3.49 mmol), DMSO (2 ml), reacting
for 20 min, and Boc,O (535 mg, 2.45 mmol), NaOH (1 M, 7.0 ml, 7.0 mmol), THF (10 ml)
and flash chromatography (CH3;OH:CHCI; 3:97) the title compound 21 was obtained as a
white solid (116 mg, 41%). m.p. 254-257°C. R¢=0.22 (CH;0H:CHCl; 3:97). 'H NMR
(600 MHz, CDCl3): 6 14.98 (br s, 1H), 8.60 (s, 1H), 8.00 (d, /=13 Hz, 1H), 6.79 (d,
J=9.1 Hz, 1H), 3.95 (s, 3H), 3.66 (t, J=4.9 Hz, 4H), 3.29 (t, J=4.9 Hz, 4H), 1.49 (s, 9H);
C NMR (150.9 MHz, CDCls): § 177.2, 167.1, 154.7, 153.7 (d, J = 252 Hz), 148.5, 146.2 (d,
J=10Hz), 138.3, 120.5 (d, /=8.0 Hz), 112.9 (d, J=24 Hz), 108.4, 104.2 (d, J=3.0 Hz),
80.5,49.9, 43.4, 42.2, 28.5; FTIR (ATR): v = 1700, 1627 cm™; HR-MS (ESI): m/z 406.1779;

[M+H]" requires 406.1778.

7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 22

Using 14 (198 mg, 0.734 mmol), piperazine (316 mg, 3.67 mmol), DMSO (2 ml), reacting
for 3.5 h, and Boc,0 (560 mg, 2.57 mmol), NaOH (1 M, 7.3 ml, 7.3 mmol), THF (10 ml) and
flash chromatography (CH3;OH:CHCIl; 1:49) the title compound 22 was obtained as a pale
yellow solid (126 mg, 41%). Ry=0.38 (CH;OH:CHCl; 1:19). The 'H NMR spectrum of the

compound was consistent with that found in the literature."’ '"H NMR (500 MHz, CDCl5): &



15.02 (br s, 1H), 8.66 (s, 1H), 8.05 (d, J=13 Hz, 1H), 6.84 (d, J= 6.8 Hz, 1H), 4.32 (q,
J=17.1Hz, 2H), 3.66 (t, J=5.0 Hz, 4H), 3.27 (t, J= 5.0 Hz, 4H), 1.58 (t, J=7.1 Hz, 3H)
1.49 (s, 9H); °C NMR (125.8 MHz, CDCLs): 8 177.1 (d, J= 2.5 Hz), 167.2, 154.7, 153.6 (d,
J=251Hz), 147.3, 146.1 (d, J=11 Hz), 137.2, 121.0 (d, J=7.8 Hz), 113.0 (d, J =23 Hz),

108.6, 104.2 (d, J = 3.2 Hz), 80.5, 50.0, 49.9, 43.5, 28.5, 14.6.
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7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-1-butyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 23

Using 15 (184 mg, 0.618 mmol), piperazine (266 mg, 3.09 mmol), DMSO (2 ml), reacting
for 35 min, and Boc,O (472 mg, 2.16 mmol), NaOH (1 M, 6.2 ml, 6.2 mmol), THF (10 ml)
and preparative TLC (CH3;OH:CHCI; 1:24), the title compound 23 was obtained as a pale
yellow solid (92.0 mg, 33%). m.p. >200 °C (decomposed). R¢=0.41 (CH;0H:CHCI; 1:19).
'H NMR (500 MHz, CDCl;): & 15.01 (br s, 1H), 8.62 (s, 1H), 8.05 (d, J= 13 Hz, 1H), 6.82
(d, J=6.7 Hz, 1H), 4.24 (t, J= 7.3 Hz, 2H), 3.66 (t, J = 4.8 Hz, 4H), 3.26 (t, /= 4.8 Hz, 4H),
1.89 (quint, J= 7.3 Hz, 2H), 1.49 (s, 9H), 1.49-1.40 (m, 2H), 1.01 (t, J=7.3 Hz, 3H); "°C
NMR (125.8 MHz, CDCls): & 177.1 (d, J=2.5Hz), 167.2, 154.7, 153.6 (d, J=252 Hz),
147.8, 146.1 (d, J=11Hz), 137.3, 121.1 (d, J=7.7 Hz), 113.1 (d, J=23 Hz), 108.4, 104.3
(d, J=3.1 Hz), 80.5, 54.8, 49.9, 43.3, 30.9, 28.5, 20.1, 13.7; FTIR (ATR): v = 1717, 1694,

1623, 1549 cm™'; HR-MS (ESI): m/z 448.2248; [M+H]" requires 448.2248.



7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-6-fluoro-1-hexyl-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 24

Using 16 (210 mg, 0.645 mmol), piperazine (278 mg, 3.23 mmol), DMSO (2 ml), reacting
for 25 min, and Boc,0O (493 mg, 2.26 mmol), NaOH (1 M, 6.4 ml, 6.4 mmol), THF (10 ml)
and preparative TLC (CH3;OH:CHCI; 1:19), the title compound 24 was obtained as a pale
yellow solid (70.8 mg, 23%). m.p. 180-182°C. Ry=0.31 (CH;OH:CHCl; 1:49). '"H NMR
(500 MHz, CDCls): 6 15.01 (br s, 1H), 8.64 (s, 1H), 8.10 (d, J=13 Hz, 1H), 6.82 (d,
J=6.8 Hz, 1H), 4.23 (t, J=7.4 Hz, 2H), 3.67 (t, J=5.0 Hz, 4H), 3.25 (t, J=5.0 Hz, 4H),
1.91 (quint, J= 7.4 Hz, 2H), 1.50 (s, 9H), 1.45-1.31 (m, 6H), 0.91 (t, J=7.0 Hz, 3H); °C
NMR (125.8 MHz, CDCls): 6 177.1 (d, J=2.4 Hz), 167.2, 154.7, 153.6 (d, /=252 Hz),
147.8, 146.0 (d, J=11 Hz), 137.3, 121.0 (d, J=7.8 Hz), 113.0 (d, J=23 Hz), 108.3, 104.3
(d, J=2.9 Hz), 80.5, 55.1, 49.9, 43.4, 31.3, 28.9, 28.5, 26.4, 22.5, 14.0; FTIR (ATR): v =

1701, 1622, 1545, 1501 cm™; HR-MS (ESI): m/z 476.2561; [M+H]" requires 476.2561.

7-(4-(tert-Butoxycarbonyl)piperazin-1-yl)-1-benzyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 25

Using 17 (213 mg, 0.642 mmol), piperazine (277 mg, 3.21 mmol), DMSO (2 ml), reacting
for 35 min, and Boc,O (491 mg, 2.25 mmol), NaOH (1 M, 6.4 ml, 6.4 mmol), THF (10 ml)
and preparative TLC (CH3OH:CHCl; 1:24) the title compound 25 was obtained as a pale

yellow solid (98.3 mg, 32%). m.p. 220-222 °C. Ry=0.35 (CH;OH:CHCl; 1:19). '"H NMR



(500 MHz, CDCL3): & 14.98 (br s, 1H), 8.82 (s, 1H), 8.05 (d, J= 13 Hz, 1H), 7.43-7.35 (m,
3H), 7.17 (d, J= 6.8 Hz, 2H), 6.72 (d, J= 6.9 Hz, 1H), 5.43 (s, 2H), 3.54 (t, J = 4.9 Hz, 4H),
3.08-3.00 (m, 4H), 1.48 (s, 9H); '*C NMR (125.8 MHz, CDCL): & 177.4 (d, J=2.5 Hz),
167.2, 154.7, 153.5 (d, J =252 Hz), 148.6, 145.7 (d, J= 10 Hz), 137.6, 133.6, 129.8, 129.3,
126.3, 121.0 (d, J="7.8 Hz), 112.8 (d, J=23 Hz), 108.6, 105.7 (d, J=3.3 Hz), 80.5, 59.0,
49.6, 43.4, 28.5; FTIR (ATR): v = 1723, 1696, 1625, 1530, 1504 cm™; HR-MS (ESI): m/z

482.2092; [M+H]" requires 482.2091.

7-(4-(tert-Butoxycarbonyl)piprazin-1-yl)-6-fluoro-1-(4-methoxybenzyl)-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 26

Using 18 (233 mg, 0.644 mmol), piperazine (276 mg, 3.22 mmol), DMSO (2 ml), reacting
for 25 min, and Boc,O (491 mg, 2.25 mmol), NaOH (1 M, 6.4 ml, 6.4 mmol), THF (10 ml)
and preparative TLC (CH3OH:CHCl; 1:19) the title compound 26 was obtained as a pale
yellow solid (70.2 mg, 21%). m.p. 195-196 °C. Ry=0.26 (CH;OH:CHCl; 1:49). '"H NMR
(500 MHz, CDCls): 6 15.00 (br s, 1H), 8.79 (s, 1H), 8.05 (d, J=13 Hz, 1H), 7.11 (d,
J=28.6 Hz, 2H), 6.91 (d, J= 8.6 Hz, 2H), 6.78 (d, J= 6.9 Hz, 1H), 5.36 (s, 2H), 3.80 (s, 3H),
3.57 (t, J=4.8 Hz, 4H), 3.12-3.04 (m, 4H), 1.49 (s, 9H); *C NMR (125.8 MHz, CDCl;): &
177.2, 167.1, 160.1, 154.6, 153.4 (d, J=252 Hz), 148.3, 145.7 (d, /=10 Hz), 137.4, 128.0,
125.3,120.7 (d, J= 7.6 Hz), 115.0, 112.5 (d, J =23 Hz), 108.2, 105.7, 80.4, 58.5, 55.4, 49.6,
43.2, 28.5; FTIR (ATR): v = 1723, 1697, 1623, 1586, 1515, 1502 cm™; HR-MS (ESI): m/z

512.2197; [M+H]" requires 512.2197.



1-(2-((tert-Butoxycarbonyl)oxy)ethyl)-7-(4-(tert-butoxycarbonyl)piperazin-1-yl)-6-fluoro-4-

oxo0-1,4-dihydroquinoline-3-carboxylic acid 27

Using 19 (145 mg, 0.508 mmol), piperazine (219 mg, 2.54 mmol), DMSO (2 ml), reacting
for 35 min, and Boc,O (389 mg, 1.78 mmol), NaOH (1 M, 5.1 ml, 5.1 mmol), THF (10 ml)
and preparative TLC (CH3;OH:CHCl; 1:24) the title compound 27 was obtained as a pale
yellow solid (60.8 mg, 22%). m.p. 180-182°C. Ry=0.27 (CH;OH:CHCl; 3:97). '"H NMR
(500 MHz, CDCl3): 6 14.94 (br s, 1H), 8.62 (s, 1H), 7.97 (d, /=13 Hz, 1H), 7.08 (d,
J=6.7 Hz, 1H), 5.56-4.49 (m, 2H), 4.49-4.43 (m, 2H), 3.67-3.60 (m, 4H), 3.35-3.28 (m, 4H),
1.48 (s, 9H), 1.39 (s, 9H); *C NMR (150.9 MHz, CDCLs): & 177.1, 167.0, 154.6, 153.5 (d,
J=252 Hz), 153.0, 148.4, 146.1 (d, J=9.9 Hz), 137.7, 120.4, 112.7 (d, J =24 Hz), 108.5,
104.8, 83.7, 80.3, 63.4, 53.1, 49.8, 43.5, 28.5, 27.6; FTIR (ATR): v = 1723, 1697, 1623,

1586, 1515, 1502 cm™'; HR-MS (ESI): m/z 536.2410; [M+H]" requires 536.2408.

General procedure for the preparation of the 1-alkyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-
dihydroquinoline-3-carboxylic acid hydrochlorides 28-33 and 35.

Ethanol (4 ml per 0.2 mmol of carbamate) and 3 M HCI (30 eq) were added to the
appropriate carbamate 20-27, and the resulting solutions were stirred at reflux until complete
consumption of the starting material, as indicated by TLC. The solutions were then

concentrated to yield the hydrochlorides 28-33 and 35.



6-Fluoro-1-isopropyl-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 28

Using 20 (66.9 mg, 0.154 mmol), HCI (3 M, 1.5 ml, 4.5 mmol), EtOH (3.1 ml) and reacting
for 3 h, the title compound 28 was obtained as a pale yellow solid (55.5 mg, 97%). m.p. 248-
250 °C. "H NMR (500 MHz, (CDs),S0): & 9.56 (br s, 2H), 8.78 (s, 1H), 7.96 (d, J= 13 Hz,
1H), 7.42 (d, J=7.2 Hz, 1H), 5.36 (sept, J = 6.5 Hz, 1H), 3.60-3.55 (m, 4H), 3.32-3.25 (m,
4H), 1.55 (d, J= 6.5 Hz, 6H); °C NMR (125.8 MHz, (CD5),SO): & 175.8 (d, J=2.0 Hz),
166.1, 152.7 (d, /=249 Hz), 144.5 (d, /=10 Hz), 143.9, 137.7, 120.1 (d, J=7.6 Hz), 111.4
(d, /=23 Hz), 107.2, 106.3 (d, J=2.5 Hz), 52.6, 46.5, 42.5, 21.5; FTIR (ATR): v = 3382,

2718, 1709, 1627, 1610, 1504 cm™; HR-MS (ESI): m/z 412.1705; [M+DMSO]" requires

412.1706.
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6-Fluoro-1-methyl-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 29

Using 21 (98.5 mg, 0.243 mmol), HCI (3 M, 2.4 ml, 7.2 mmol), EtOH (4.9 ml) and reacting
for 3 h, the title compound 29 was obtained as a white solid (81.3 mg, 98%). m.p. >300 °C.
'H NMR (500 MHz, (CD3),S0): & 15.28 (br s, 1H), 9.46 (br s, 2H), 8.95 (s, 1H), 7.94 (d,
J=13 Hz, 1H), 7.24 (d, /= 7.2 Hz, 1H), 4.09 (s, 3H), 3.60-3.53 (m, 4H), 3.32-3.27 (m, 4H);
BC NMR (125.8 MHz, (CD3),S0): & 176.3, 166.1, 152.8 (d, J =249 Hz), 149.7, 144.2 (d,

J=10Hz), 138.4, 119.6 (d, J=7.7 Hz), 111.1 (d, J=23 Hz), 106.9 (d, J=2.7 Hz), 106.8,



46.4, 42.5, 42.0; FTIR (ATR): v = 3381, 2718, 1704, 1626 cm™; HR-MS (ESI): m/z

384.1395; [M+DMSO]" requires 384.1393.

1-Ethyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 30

Using 22 (107 mg, 0.255 mmol), HCI (3 M, 2.8 ml, 7.6 mmol), EtOH (5.1 ml) and reacting
for 3 h, the title compound 30 was obtained as a yellow solid (73.3 mg, 81%). m.p. >250 °C
(decomposed). '"H NMR (600 MHz, (CD;),SO): & 15.27 (br s, 1H), 9.46 (br s, 2H), 8.97 (s,
1H), 7.95 (d, /=13 Hz, 1H), 7.27 (d, J=7.2 Hz, 1H), 4.62 (q, J=7.1 Hz, 2H), 3.57 (t,
J=5.0Hz, 4H), 3.32-3.26 (m, 4H), 1.41 (t, J=7.1Hz, 3H); “C NMR (150.9 MHz,
(CD3),S0): 6 176.2 (d, J=2.0 Hz), 166.0, 152.7 (d, J = 249 Hz), 148.7, 144.4 (d, J= 10 Hz),
137.1, 120.0 (d, J=7.6 Hz), 111.4 (d, J=23 Hz), 107.2, 106.5 (d, J=1.9 Hz), 49.1, 46.5,
42.5, 14.5; FTIR (ATR): v = 3365, 2711, 1702, 1626, 1515 cm™; HR-MS (ESI): m/z

398.1557; [M+DMSO]" requires 398.1550.

1-Butyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 31

Using 23 (67.9 mg, 0.152 mmol), HCI (3 M, 1.5 ml, 4.5 mmol), EtOH (3.0 ml) and reacting
for 3.5 h, the title compound 31 was obtained as a yellow solid (58.1 mg, 100%). m.p. 196-

198 °C. 'H NMR (500 MHz, (CD5),SO): 5 15.25 (brs, 1H), 9.15 (br s, 2H), 8.96 (s, 1H), 7.98



(d, J=13 Hz, 1H), 7.25 (d, J=7.2 Hz, 1H), 4.61 (q, J=7.4 Hz, 2H), 3.58-3.51 (m, 4H),
3.35-3.28 (m, 4H), 1.78 (quint, J=7.4 Hz, 2H), 1.33 (sext, J=7.4 Hz, 2H), 0.92 (t,
J=17.4Hz, 3H); °C NMR (125.8 MHz, (CD3),SO): & 176.1 (d, J=2.2 Hz), 166.0, 152.7 (d,
J =249 Hz), 149.0, 144.4 (d, J=10 Hz), 137.3, 120.0 (d, J=7.7 Hz), 111.3 (d, J =23 Hz),
106.9, 106.6 (d, J=2.8 Hz), 53.4, 46.4, 42.5, 30.4, 19.1, 13.5; FTIR (ATR): v = 3383, 2725,

1709, 1626 cm™; HR-MS (ESI): m/z 426.1861; [M+DMSO]" requires 426.1863.

6-Fluoro-1-hexyl-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 32

Using 24 (42.7 mg, 0.0898 mmol), HCl (3 M, 0.90 ml, 2.7 mmol), EtOH (1.8 ml) and
reacting for 3.5 h, the title compound 32 was obtained as a yellow solid (36.0 mg, 97%). m.p.
190-192 °C. '"H NMR (500 MHz, (CD3),S0): & 9.60 (br s, 2H), 8.95 (s, 1H), 7.94 (d,
J=13 Hz, 1H), 7.24 (d, J=7.0 Hz, 1H), 4.59 (q, J=7.1 Hz, 2H), 3.59-3.53 (m, 4H), 3.32-
3.24 (m, 4H), 1.82-1.72 (m, 2H), 1.34-121 (m, 6H), 0.84 (t, J=6.7 Hz, 3H); °C NMR
(125.8 MHz, (CD3),S0O): 6 176.2, 166.0, 152.8 (d, J =249 Hz), 149.0, 144.4 (d, /=10 Hz),
137.3, 120.0 (d, /= 7.4 Hz), 111.4 (d, /=23 Hz), 106.9, 106.6, 53.6, 46.4, 42.5, 30.7, 28.3,
25.4,22.0, 13.8; FTIR (ATR): v = 3383, 2719, 1710, 1626, 1515 cm™'; HR-MS (ESI): m/z

454.2168; [M+DMSO]" requires 454.2176.



1-Benzyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride 33

Using 25 (76.3 mg, 0.160 mmol), HC1 (3 M, 1.6 ml, 4.8 mmol), EtOH (3.2 ml) and reacting
for 3 h, the title compound 33 was obtained as a pale yellow solid (57.1 mg, 85%). The 'H
NMR spectrum of the compound was consistent with that found in the literature.'”? '"H NMR
(600 MHz, (CD3),S0): 6 15.14 (brs, 1H), 9.29 (br s, 2H), 9.22 (s, 1H), 7.96 (d, J = 13 Hz,
1H), 7.41-7.32 (m, 5H), 7.20 (d, J = 7.3, 1H), 5.90 (s, 2H), 3.41-3.35 (m, 4H), 3.26-3.20 (m,
4H); °C NMR (150.9 MHz, (CD;),SO): & 176.4, 166.0, 152.6 (d, J =250 Hz), 149.7, 144.0
(d, J=10Hz), 137.5, 135.3, 129.1, 128.3, 127.0, 120.2 (d, J= 7.5 Hz), 111.5 (d, J =23 Hz),

107.4,107.3 (d, J= 3.0 Hz), 56.6, 46.3, 42 4.

OH
6-Fluoro-1-(2-hydroxyethyl)-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic
acid hydrochloride 35

Using 27 (37.8 mg, 0.0706 mmol), HCI (3 M, 0.7 ml, 2.1 mmol), EtOH (1.4 ml) and reacting
for 3 h, the title compound 35 was obtained as a pale yellow solid (24.5 mg, 93%). m.p.
>300 °C. '"H NMR (500 MHz, (CD3),S0): & 15.29 (br s, 1H), 9.48 (br s, 2H), 8.82 (s, 1H),
7.97 (d, J=13 Hz, 1H), 7.34 (d, J = 7.2 Hz, 1H), 4.70-4.63 (m, 2H), 3.81-3.75 (m, 2H), 3.60-
3.53 (m, 4H), 3.32-3.25 (m, 4H); °C NMR (125.8 MHz, (CD5),SO): & 176.3, 166.2, 152.7

(d, J=249 Hz), 150.0, 1442 (d, J=10Hz), 137.6, 1199 (d, J=7.7Hz), 111.3 (d,



J=23Hz), 106.9 (d, J=2.5 Hz), 106.5, 58.5, 56.1, 46.5, 42.5; FTIR (ATR): v = 3364, 2765,

1727, 1626 cm’™'; HR-MS (ESI): m/z 414.1497; [M+DMSO]" requires 414.1499.

6-Fluoro-1-(4-methoxybenzyl)-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic
acid hydrochloride 34

Ethanol (0.9 ml) and HCI 3 M, 0.46 ml, 1.4 mmol) were added to the carbamate 26
(23.7 mg, 0.0463 mmol), and the resulting solution was stirred at 50 °C until complete
consumption of the starting material, as indicated by TLC. The solution was then
concentrated to obtain the title compound 34 as a pale yellow solid (18.7 mg, 90%). m.p.
260-262 °C. "H NMR (500 MHz, (CD3),SO): & 15.20 (br's, 1H), 9.47 (br s, 2H), 9.16 (s, 1H),
7.94 (d, J= 13 Hz, 1H), 7.32 (d, J = 8.5 Hz, 2H), 7.27 (d, J= 7.1, 1H), 6.94 (d, J = 8.5 Hz,
2H), 5.79 (s, 2H), 3.72 (s, 3H), 3.47-3.40 (m, 4H), 3.27-3.20 (m, 4H); °C NMR (125.8 MHz,
(CD3)2S0): 6 176.4, 166.0, 159.1, 152.6 (d, J=250 Hz), 149.3, 143.9 (d, J =10 Hz), 137.4,
128.8, 126.9, 120.1 (d, J=7.6 Hz), 114.4, 111.4 (d, J= 23 Hz), 107.3 (d, J=2.5 Hz), 107.2,
56.1, 55.1, 46.3, 42.4. FTIR (ATR): v = 3308, 2737, 1707, 1626, 1611, 1515 cm™'; HR-MS

(ESI): m/z 490.1815; [M+DMSO]" requires 490.1812.

General procedure for the preparation of the I-alkyl-7-amino-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acids 37-50

The appropriate amine (5 eq) was added to a solution of the relevant acid 36 or 14 in DMSO
(2 ml) and stirred at 140 °C, until the starting material was consumed, as indicated by TLC.

The solution was then cooled and concentrated. The residue was then diluted with 1x10* M



HCI (20 ml) and extracted with CHCIl; (3 x 30 ml), and the combined organic extracts were
washed with 1x10* M HCI solution (30 ml), brine (30 ml), dried (MgSQ0y), filtered and
concentrated. The resultant residue was then purified by flash chromatography to yield the

fluorides 37-50.
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1-Cyclopropyl-6-fluoro-4-oxo-7-(piperidin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid 37
Using 36 (255 mg, 0.905 mmol), piperidine (0.44 ml, 4.5 mmol), DMSO (2 ml), reacting for
45 min and flash chromatography (EtOAc:hexane 4:1), the title compound 37 was obtained
as a white solid (184 mg, 61%). Ry=0.32 (EtOAc:hexane 4:1). The 'H NMR spectra of the
compound was consistent with that found in the literature.”” '"H NMR (600 MHz, CDCls): &
15.12 (br s, 1H), 8.75 (s, 1H), 7.98 (d, J = 13 Hz, 1H), 7.34 (d, J = 7.2 Hz, 1H), 3.53 (tt, J =
11, 3.7 Hz, 1H), 3.30 (t, J= 5.5 Hz, 4H), 1.80 (appt quint, J = 5.5 Hz, 4H), 1.69 (appt quint,
J=5.4Hz, 2H), 1.38 (q, J = 7.0 Hz, 2H), 1.20 (q, J = 5.5 Hz, 2H); *C NMR (150.9 MHz,
CDCly): 6 177.3 (d, J=2.1 Hz), 167.4, 153.9 (d, J=252 Hz), 147.4, 146.9 (d, J=10 Hz),

139.3, 119.4 (d, J=7.8 Hz), 112.4 (d, J=24 Hz), 108.2, 104.7 (d, J=3.1 Hz), 51.4, 35.4,

259,242, 8.4.
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1-Cyclopropyl-6-fluoro-7-morpholino-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 38
Using 36 (259 mg, 0.920 mmol), morpholine (0.40 ml, 4.6 mmol), DMSO (2 ml), reacting for
45 min and flash chromatography (EtOAc:hexane:AcOH 9:1:0.1 to CH3;OH:CHCl; 1:19), the

title compound 38 was obtained as a white solid (260 mg, 85%). Ry=0.23 (EtOAc:hexane



9:1). The "H NMR spectra of the compound was consistent with that found in the literature.'*
'H NMR (500 MHz, CDCl;): & 14.95 (br s, 1H), 8.76 (s, 1H), 8.02 (d, J = 13 Hz, 1H), 7.36
(d, J=17.1 Hz, 1H), 3.80 (t, /= 3.9 Hz, 4H), 3.54 (tt, /=11, 3.7 Hz, 1H), 3.33 (t, /= 4.7 Hz,
4H), 1.40 (q, J = 6.8 Hz, 2H), 1.24-1.18 (m, 2H); °C NMR (125.8 MHz, CDCl3): 8 177.3 (d,
J=2.5Hz), 167.1, 153.8 (d, J=251 Hz), 147.6, 1459 (d, J=10Hz), 139.2, 120.2 (d,

J=7.9Hz), 112.8 (d, J=23 Hz), 108.4, 104.7 (d, J = 3.4 Hz), 66.7, 50.2, 35.4, 8.4.
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1-Cyclopropyl-6-fluoro-4-oxo-7-(pyrrolidin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid 39
Using 36 (236 mg, 0.838 mmol), pyrrolidine (0.35 ml, 4.2 mmol), DMSO (2 ml), reacting for
0.75h and flash chromatography (EtOAc:hexane 9:1 to CH3;OH:CHCIs 1:49), the title
compound 39 was obtained as a white solid (154 mg, 58%). Ry=0.54 (EtOAc). The '"H NMR
spectra of the compound was consistent with that found in the literature."* 'H NMR
(600 MHz, (CDCls): & 15.42 (brs, 1H), 8.66 (s, 1H), 7.89 (d, /=14 Hz, 1H), 6.87 (d, J =
7.4 Hz, 1H), 3.66-3.59 (m, 4H), 3.47 (sept, J = 3.7 Hz, 1H), 2.12-2.02 (m, 4H), 1.37-1.30 (m,
2H), 1.20-1.14 (m, 2H); “C NMR (150.9 MHz, CDCl;): & 176.8, 167.7, 150.6 (d, J =
248 Hz), 146.9, 142.4 (d, J = 12 Hz), 140.0, 115.5 (d, J = 7.0 Hz), 112.0 (d, J = 23 Hz),

107.7,99.2 (d, J= 5.8 Hz), 50.2, 35.2, 25.6, 8.2.
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7-(Azepan-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 40
Using 36 (242 mg, 0.859 mmol), hexamethyleneimine (0.48 ml, 4.3 mmol), DMSO (2 ml),

reacting for 0.75 h and flash chromatography (EtOAc:hexane 7:3), the title compound 40 was



obtained as a white solid (171 mg, 58%). m.p. 208-209 °C. Ry=0.56 (EtOAc). 'H NMR
(500 MHz, CDCls): & 15.32 (br s, 1H), 8.69 (s, 1H), 7.92 (d, J = 15 Hz, 1H), 7.13 (d, J =
7.6 Hz, 1H), 3.64-3.58 (m, 4H), 3.47 (tt, J = 11, 3.7 Hz, 1H), 1.95-1.87 (m, 4H), 1.68-1.62
(m, 4H), 1.37-1.31 (m, 2H), 1.21-1.15 (m, 2H); *C NMR (125.8 MHz, CDCl5): & 176.9 (d, J
= 2.8 Hz), 167.6, 151.6 (249 Hz), 147.1, 144.7 (d, J= 9.9 Hz), 139.8, 116.4 (d, J = 7.7 Hz),
112.8 (d, J =25 Hz), 107.8, 100.7 (d, /= 5.0 Hz), 52.3, 35.2, 28.6, 27.1, 8.3; FTIR (ATR): v

=2522, 1713, 1624, 1505 cm™'; HR-MS (APCI): m/z 345.1608; [M+H]" requires 345.1614.
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1-Cyclopropyl-7-dimethylamino-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 41

Using 36 (253 mg, 0.898 mmol), dimethylamine gas, DMSO (2 ml), reacting for 0.75 h and
flash chromatography (EtOAc:AcOH 99:1), the title compound 41 was obtained as a white
solid (106 mg, 41%). m.p. 232-234°C [lit.” 224-226 °C]. R¢=0.31 (EtOAc). 'H NMR
(500 MHz, CDCls): 8 15.22 (br s, 1H), 8.72 (s, 1H), 7.96 (d, J = 14 Hz, 1H), 7.12 (d, J =
7.6 Hz, 1H), 3.54-3.48 (m, 1H), 3.15 (s, 6H), 1.39-1.34 (m, 2H), 1.22-1.17 (m, 2H);
BC NMR (125.8 MHz, CDCls): 8 177.1 (d, J = 2.8 Hz), 167.5, 152.4 (d, J = 250 Hz), 147.3,
145.7 (d, J = 10 Hz), 139.5, 117.7 (d, 7.6 Hz), 112.6 (d, J = 24 Hz), 108.0, 102.0 (d, J =
4.4 Hz), 42.4, 35.3, 8.3; FTIR (ATR): v = 3329, 2851, 1727, 1623, 1506 cm; HR-MS

(APCI): m/z 291.1140; [M+H]" requires 291.1145.



1-Cyclopropyl-7-diethylamino-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 42

Using 36 (267 mg, 0.95 mmol), diethylamine (4.9 ml, 4.7 mmol), DMSO (2 ml), reacting for
20 h and flash chromatography (EtOAc:hexane:AcOH 7:3:0.1), the title compound 42 was
obtained as a pale yellow solid (96 mg, 32%). m.p. 135-137 °C. R¢=0.39 (EtOAc:hexane
4:1). '"H NMR (500 MHz, CDCls): 8 15.29 (br's, 1H), 8.67 (s, 1H), 7.90 (d, J = 15 Hz, 1H),
7.14 (d, J=7.5 Hz), 3.54-3.48 (m, 4H), 3.50-3.46 (m, 1H), 1.35 (q, /= 6.8 Hz, 2H), 1.29 (t, J
= 7.1 Hz, 6H), 1.21-1.15 (m, 2H); *C NMR (125.8 MHz, CDCL;): & 176.9 (d, J = 2.8 Hz),
167.6, 151.9 (d, J = 249), 147.2, 143.5 (d, J= 10 Hz), 139.7, 116.7 (d, J= 7.2 Hz), 112.8 (d,
J=25Hz), 107.7, 101.5, 46.7, 35.2, 13.0, 8.3; FTIR (ATR): v = 2567, 1715, 1626, 1509 cm

' HR-MS (APCI): m/z 319.1451; [M+H]" requires 319.1458.
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1-Cyclopropyl-7-dibutylamino-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 43
Using 36 (258 mg, 0.916 mmol), dibutylamine (0.78 ml, 4.6 mmol), DMSO (2 ml), reacting
for 18 h and flash chromatography (EtOAc:hexane 3:2), the title compound 43 was obtained
as a yellow solid (110 mg, 32%). m.p. 135-138 °C. Ry= 0.45 (EtOAc:hexane 7:3). 'H NMR
(500 MHz, CDCls): 6 15.30 (br s, 1H), 8.70 (s, 1H), 7.93 (d, J=15Hz, 1H), 7.10 (d,
J=17.6 Hz, 1H), 3.50-3.45 (m, 1H), 3.43 (t, J=7.5 Hz, 4H), 1.66 (quint, J= 7.5 Hz, 4H),
1.39 (sext, J= 7.5 Hz, 4H), 1.36-1.29 (m, 2H), 1.22-1.16 (m, 2H), 0.97 (t, J= 7.5 Hz, 6H);

3CNMR (125.8 MHz, CDCly): & 176.9, 167.6, 151.9 (d, J=249 Hz), 147.2, 143.6 (d,

J=9.8 Hz), 139.7, 116.7 (d, J=7.5 Hz), 112.9 (d, J=25 Hz), 107.8, 101.7 (d, J=4.9 Hz),



53.0, 35.2, 29.9, 20.4, 14.1, 8.3; FTIR (ATR): v = 2613, 1727, 1627, 1507 cm’'; HR-MS

(APCI): m/z 375.2083; [M+H]" requires 375.8084.

1-Ethyl-6-fluoro-4-oxo-7-(piperidin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid 44

Using 14 (138 mg, 0.512 mmol), piperidine (0.25 ml, 2.5 mmol), DMSO (2 ml), reacting for
45 min and flash chromatography (EtOAc:hexane:AcOH 9:1:0.2), the title compound 44 was
obtained as a white solid (60.6 mg, 37%). m.p. 192-194 °C [lit.* 208-209 °C]. R¢=0.25
(EtOAc:hexane:AcOH 9:1:0.2). 'H NMR (500 MHz, CDCL): & 15.21 (br s, 1H), 8.61 (s,
1H), 7.92 (d, J = 13 Hz, 1H), 6.80 (d, J = 7.0 Hz, 1H), 4.30 (q, J = 7.2 Hz, 2H), 3.27 (t, J =
5.7 Hz, 4H), 1.81-1.74 (m, 4H), 1.70-1.63 (m, 2H), 1.57 (t, J = 7.2 Hz, 3H); >C NMR
(125.8 MHz, CDCl3): 6 177.0 (d, J=2.4Hz), 167.4, 153.7 (d, J=252 Hz), 147.1 (d,
J=10Hz), 147.0, 137.3, 119.8 (d, J=7.8Hz), 112.4 (d, J=24 Hz), 108.1, 103.7 (d,
J=3.6Hz), 51.3,49.8,25.9, 24.1, 14.5; FTIR (ATR): v = 2496, 1732, 1614, 1520 cm™'; HR-

MS (ESI): m/z 319.1447; [M+H]" requires 319.1458.

o

1-Ethyl-6-fluoro-7-morpholino-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 45

Using 14 (148 mg, 0.549 mmol), morpholine (0.24 ml, 2.7 mmol), DMSO (2 ml), reacting for
45 min and flash chromatography (EtOAc:AcOH 99:1 to CH3;OH:CHCl; 1:19), the title
compound 45 was obtained as a white solid (103 mg, 59%). m.p. 248-250 °C [lit.* 256-
257 °C]. Ry = 0.30 (CH;0H:CHCl; 1:19). "H NMR (600 MHz, (CD3),SO): & 15.32 (br s, 1H),

8.95 (s, 1H), 7.92 (d, J = 13 Hz, 1H), 7.18 (d, J = 7.2 Hz, 1H), 4.59 (q, J = 7.1 Hz, 2H), 3.80



(t, J= 4.6 Hz, 4H), 3.31 (t, J= 4.6 Hz, 4H), 1.42 (t, J = 7.1 Hz, 3H); °C NMR (150.9 MHz,
(CD3),S0): & 176.2, 166.1, 152.9 (d, J =250 Hz), 148.6, 145.4 (d, J= 10 Hz), 137.2, 119.4
(d, J=7.6Hz), 1112 (d, J=23 Hz), 107.1, 105.8 (d, J=3.4 Hz), 65.9, 49.8, 49.1, 14.4;
FTIR (ATR): v = 2501, 1728, 1614, 1520 cm™; HR-MS (ESI): m/z 321.1251; [M+H]"

requires 321.1251.

1-Ethyl-6-fluoro-4-oxo-7-(pyrrolidin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid 46

Using 14 (164 mg, 0.608 mmol), pyrrolidine (0.25 ml, 3.0 mmol), DMSO (2 ml), reacting for
1 h and flash chromatography (EtOAc:AcOH 99:1 to CH3;OH:CHCI; 1:19), the title
compound 46 was obtained as a yellow solid (74.7 mg, 40%). m.p. >250 °C (decomposed)
[1it.* >300 °C]. R¢= 0.33 (CH;0H:CHCl; 1:24). 'H NMR (500 MHz, (CD3),SO): & 15.68 (br
s, 1H), 8.84 (s, 1H), 7.80 (d, J = 14 Hz, 1H), 6.67 (d, J = 7.2 Hz, 1H), 4.51 (q, J = 6.9 Hz,
2H), 3.63-3.56 (m, 4H), 2.53-2.48 (m, 4H), 1.40 (t, J = 6.9 Hz, 3H); °C NMR (150.9 MHz,
CDCI3/CD;0OD): 6 176.6, 168.4, 150.5 (d, J=249 Hz), 146.8, 142.6 (d, /=12 Hz), 138.1,
116.1 (d,J=6.9 Hz), 112.2 (d, /=23 Hz), 107.4, 98.1 (d, J= 6.0 Hz), 40.2, 49.7, 25.9, 14.2;
FTIR (ATR): v = 2580, 1706, 1602, 1506 cm™; HR-MS (ESI): m/z 305.1299; [M+H]"

requires 305.1301.

7-(Azepan-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 47
Using 14 (141 mg, 0.523 mmol), hexamethyleneimine (0.29 ml, 2.6 mmol), DMSO (2 ml),

reacting for 1.5 h and flash chromatography (EtOAc:hexane:AcOH 1:1:0.02 to EtOAc:AcOH



99:1), the title compound 47 was obtained as a white solid (74.1 mg, 43%). m.p. 188-190 °C.
R¢=0.39 (CH;OH:CHCI; 1:24). 'H NMR (600 MHz, CDCl;): & 15.42 (br s, 1H), 8.50 (s,
1H), 7.80 (d, J = 15 Hz, 1H), 6.54 (d, J = 7.3 Hz, 1H), 4.23 (q, J = 7.2 Hz, 2H), 3.55 (t, J =
5.7 Hz, 4H), 1.90-1.85 (m, 4H), 1.64-1.59 (m, 4H), 1.53 (t, J = 7.2 Hz, 3H); °C NMR
(150.9 MHz, CDCls): 6 176.5 (d, J=2.3 Hz), 167.6, 151.3 (d, J =249 Hz), 146.6, 144.9 (d,
J=99Hz), 137.7, 116.7 (d, J=4.5 Hz), 112.5 (d, J =25 Hz), 107.6, 99.6 (d, J=4.9 Hz),
52.1,49.7, 28.5, 27.1, 14.3; FTIR (ATR): v = 2495, 1708, 1626, 1505 cm™; HR-MS (ESI):

m/z 333.1610; [M+H]" requires 333.1614.

7-Dimethylamino-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 48

Using 14 (197 mg, 0.731 mmol), dimethylamine gas, DMSO (2 ml), reacting for 0.75 h and
flash chromatography (MeOH:EtOAc 1:24), the title compound 48 was obtained as a white
solid (94.1 mg, 44%). m.p. >250 °C [lit.* 259-261 °C]. R¢=0.30 (CH;OH:EtOAc 1:24). 'H
NMR (500 MHz, CDCls): 6 15.29 (br s, 1H), 8.61 (s, 1H), 7.99 (d, J = 14 Hz, 1H), 6.59 (d,
J=73Hz, 1H), 429 (q, J = 7.3 Hz, 2H), 3.14 (s, 6H), 1.58 (t, J = 7.3 Hz, 3H); °C NMR
(125.8 MHz, CDCl3): 6 177.0 (d, J = 2.8 Hz), 167.7, 152.4 (d, /=250 Hz), 147.0, 145.9 (d,
J=10Hz), 137.7, 118.5 (d, J=7.6 Hz), 113.0 (d, J=24 Hz), 108.3, 101.0 (d, J=4.4 Hz),
49.9, 42.5, 14.6; FTIR (ATR): v = 3329, 2466, 1708, 1630, 1519 cm™'; HR-MS (APCI): m/z

279.1141; [M+H] requires 279.1145.
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7-Diethylamino-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 49

Using 14 (160 mg, 0.593 mmol), diethylamine (0.31 ml, 3.0 mmol), DMSO (2 ml), reacting
for 16 h and flash chromatography (CH3;OH:CHCI; 1:49), the title compound 49 was
obtained as a pale yellow solid (63.9 mg, 35%). m.p. 158-161 °C. Ry=0.33 (CH;OH:CHCl;
1:19). '"H NMR (600 MHz, CDCls): & 15.35 (br s, 1H), 8.60 (s, 1H), 7.98 (d, J = 15 Hz, 1H),
6.60 (d, J = 7.3 Hz, 1H), 4.26 (q, J = 7.3 Hz, 2H), 3.49 (q, J = 7.0 Hz, 4H), 1.57 (t, J =
7.3 Hz, 3H), 1.28 (t, J = 7.0 Hz, 6H); °C NMR (125.8 MHz, (CD3),S0): & 175.8 (d,
J=2.8Hz), 166.3, 151.3 (d, J=247 Hz), 148.2, 143.0 (d, J=10 Hz), 137.6, 116.3 (d,
J=7.6 Hz), 111.5 (d, J=24 Hz), 106.6, 102.2 (d, J=4.8 Hz), 48.9, 45.8, 14.2, 12.8; FTIR
(ATR): v = 2471, 1707, 1625, 1511 cm™'; HR-MS (ESI): m/z 307.1451; [M+H]" requires

307.1458.
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7-Dibutylamino-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 50
Using 14 (161 mg, 0.597 mmol), dibutylamine (0.51 ml, 3.0 mmol), DMSO (2 ml), reacting
for 21 h and flash chromatography (EtOAc:hexane 9:11), the title compound 50 was obtained
as a yellow solid (60.6 mg, 28%). m.p. 112-114 °C. R¢=0.50 (EtOAc:hexane 7:3). 'H NMR
(500 MHz, CDCl3): 6 15.35 (s, 1H), 8.61 (s, 1H), 7.99 (d, J= 15 Hz, 1H), 6.57 (d, J= 7.3 Hz,
1H), 4.25 (q, J = 7.3 Hz, 2H), 3.41 (t, /= 7.5 Hz, 4H), 1.65 (quint, J = 7.5 Hz, 4H), 1.57 (t, J

= 7.3 Hz, 3H), 1.38 (sext, J= 7.5 Hz, 4H), 0.97 (t, J = 7.5 Hz, 6H); °C NMR (125.8 MHz,

CDCls): § 176.9 (d, J=2.7 Hz), 167.8, 151.9 (d, J = 249 Hz), 147.0, 143.8 (d, J = 10 Hz),



137.7, 117.6 (d, J=7.7 Hz), 113.3 (d, J = 25 Hz), 108.0, 100.7 (d, J = 4.9 Hz), 52.9, 49.8,
29.9,20.4, 14.5, 14.0; FTIR (ATR): v = 2542, 1718, 1624, 1509 cm™'; HR-MS (APCI): m/z

363.2079; [M+H]" requires 363.2084.

General procedure for the preparation of the 7-((2-((tert-
butoxycarbonyl)amino)ethyl)amino)- I-alkyl-6-fluoro-4-oxo- 1,4-dihydroquinoline-3-
carboxylic acids 55, 56.

tert-Butyl N-(2-aminoethyl)carbamate' (5 eq) was added to a solution of the appropriate acid
36 and 14 in DMSO (2 ml) and stirred at 140 °C, to form a dark solution, until complete
conversion of the starting material, as indicated by TLC. The solutions were then cooled and
concentrated and the resultant residues were diluted with saturated NH4Cl solution. The
mixtures were then extracted with CHCl; (3 x 30 ml), and the combined organic extracts
were washed with water (30 ml), brine (30 ml), dried (MgSQO,), filtered and concentrated.
The resultant residues were then purified by flash chromatography to yield the carbamates 55

and 56.
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7-((2-((tert-Butoxycarbonyl)amino)ethyl)amino)-1-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 55
Using 36 (303 mg, 1.08 mmol), ferz-butyl N-(2-aminoethyl)carbamate' (865 mg, 5.4 mmol),
DMSO (2 ml), reacting for 2 h and flash chromatography (EtOAc:hexane 9:1), the title
compound 55 was obtained as a pale yellow solid (126 mg, 29%). m.p. 212-215 °C. R¢=0.27
(EtOAc:hexane 9:1). '"H NMR (500 MHz, (CD3),SO): & 15.63 (brs, 1H), 8.57 (s, 1H), 7.79

(d, J= 12 Hz, 1H), 7.30 (d, J = 7.3 Hz, 1H), 7.13-7.04 (m, 2H), 3.78-3.71 (m, 1H), 3.46-3.39



(m, 2H), 3.24-3.17 (m, 1H), 1.36 (s, 9H), 1.36-1.30 (m, 2H), 1.18-1.10 (m, 2H); °C NMR
(125.8 MHz, (CD;),S0): 5 176.0 (d, J= 2.7 Hz), 166.4, 156.0, 149.9 (d, J = 246 Hz), 147.0,
142.6 (d, J= 14 Hz), 140.6, 113.9 (d, J= 6.7 Hz), 108.8 (d, J= 20 Hz), 106.3, 96.5, 78.0,
42.4,38.1, 36.0, 28.2, 7.6; FTIR (ATR): v = 3343, 1709, 1631, 1525 cm™'; HR-MS (APCI):

m/z 4061772; [M+H]" requires 406.1778.
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7-((2-((tert-Butoxycarbonyl)amino)ethyl)amino)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 56

Using 14 (213 mg, 0.790 mmol), fert-butyl N-(2-aminoethyl)carbamate' (633 mg,
3.95 mmol), DMSO (2 ml), reacting for 3 h and flash chromatography (EtOAc:hexane 9:1),
the title compound 56 was obtained as a pale yellow solid (86.9 mg, 28%). Ry=0.27
(EtOAc:hexane 9:1). '"H NMR (500 MHz, (CD3),S0): & 15.80 (brs, 1H), 8.84 (s, 1H), 7.81
(d, /=12 Hz, 1H), 7.12-7.00 (m, 3H), 4.62-4.48 (m, 2H), 3.37-3.28 (m, 2H), 3.22-3.12 (m,
2H), 1.45-1.39 (m, 3H), 1.38 (s, 9H); *C NMR (125.8 MHz, (CD3),S0): & 175.9, 166.8,
156.4, 149.9 (d, J=246 Hz), 147.8, 143.0 (d, /= 14 Hz), 138.7, 114.6 (d, J= 6.5 Hz), 109.1
(d, /=20 Hz), 106.7, 96.0, 78.3, 49.2, 42.3, 38.2, 28.3, 14.6; HR-MS (APCI): m/z 394.1772;

[M+H]" requires 394.1778.

General procedure for the deprotection of 51 and 52.
Ethanol (4 ml per 0.2 mmol of carbamate) and 3 M HCI (30 eq) were added to the
appropriate carbamate 55 and 56, and the resulting solutions were stirred at reflux until

complete consumption of the starting material, as indicated by TLC. The solutions were then



allowed to cool. The resultant precipitate was then collected and washed with ethanol to yield

the hydrochlorides 51 and 52.
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7-((2-Aminoethyl)amino)-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid 51

Using 55 (107 mg, 0.264 mmol), HCI (3 M, 2.6 ml, 7.9 mmol), EtOH (5.2 ml) and reacting
for 1.5 h, the title compound 51 was obtained as a white solid (52.4 mg, 58%). m.p. >250 °C.
'H NMR (600 MHz, (CD;),SO): & 8.60 (s, 1H), 7.83 (d, J= 12 Hz, 1H), 7.22 (d, J=7.3 Hz),
7.17-7.11 (m, 1H), 3.83-3.77 (m, 1H), 3.64-3.58 (m, 2H), 3.10 (t, J= 6.3 Hz), 1.39-1.33 (m,
2H), 1.17-1.11 (m, 2H); “CNMR (150.9 MHz, (CD;),SO): & 176.1, 166.3, 150.1 (d,
J =246 Hz), 147.2, 142.2 (d, J= 14 Hz), 140.5, 114.4 (d, /= 6.7 Hz), 109.0 (d, J= 20 Hz),
106.3, 96.9 (d, J=3.8 Hz), 40.1, 37.3, 36.1, 7.7; FTIR (ATR): v = 3329, 2826, 1705, 1632,

1585, 1526 cm™; HR-MS (APCI): m/z 306.1252; [M+H]" requires 306.1254.

0} o}
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. |
H3N\/\N N

cl H K
7-((2-Aminoethyl)amino)- 1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 52
Using 56 (82.9 mg, 0.211 mmol), HCI (3 M, 2.1 ml, 6.3 mmol), EtOH (4.2 ml) and reacting
for 1.5 h, the title compound 52 was obtained as a white solid (35.5 mg, 51%). m.p. >250 °C.
'H NMR (500 MHz, (CD3),SO): & 8.86 (s, 1H), 7.85 (d, J= 12 Hz, 1H), 7.13-7.05 (m, 1H),
6.95-6.89 (m, 1H), 4.64-4.54 (m, 2H), 3.67-3.59 (m, 2H), 3.09-3.02 (m, 2H), 1.39 (t,
J=17.1Hz, 3H); "CNMR (125.8 MHz, (CD;),SO): & 175.9, 166.5, 149.9 (d, J =246 Hz),

147.8, 142.5, 138.5, 115.0 (d, J=6.7 Hz), 109.2 (d, J =20 Hz), 106.7, 96.2 (d, J=3.7 Hz),



49.1, 37.5, 14.5; FTIR (ATR): v = 3339, 2822, 1690, 1628, 1561, 1528 cm'; HR-MS

m/z . ; + requires . .
APCI): m/z 294.1248; [M+H]" quires 294.1254

K\N N
A
1-Cyclopropyl-6-fluoro-7-(4-methylpiperazin-1-yl)-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid 53
An aqueous solution of 85% formic acid (1 ml), 41% formaldehyde (1 ml), and 1-
cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid 1
(99.2 mg, 0.299 mmol) was stirred at reflux, until complete consumption of the starting
material, as indicated by TLC (5 h). The solution was then cooled and concentrated, and the
resultant residue was dissolved in water, neutralised with 1 M NaOH, and extracted with
DCM (3 x 20 ml). The combined organic extracts were washed with brine, dried (MgSQO,),
filtered and concentrated. The crude product was then purified by flash chromatography
(MeOH:CHCI; 1:9) to yield the title compound 53 as a white solid (47.3 mg, 46%).
R¢=0.33 (MeOH:CHCl; 1:9). The 'H and “C NMR spectra of the compound were

consistent with those found in the literature.'

Herbicidal Activity

Approximately 30 seeds of Arabidopsis thaliana (WT Col-0) were sown per pot (6x6 cm) of
soil (Seedling Substrate Plus+, Bord Na Mona), and stored for four days at 4 °C in a dark
room to synchronise germination. At day zero, the seeds were placed in growing conditions
at 22 °C, 60% relative humidity in 16 h light/8 h dark conditions, for 16 or 20 days. The post-
emergence treatments were done three and six days after germination. Compounds were

dissolved in DMSO, at 10 g/L for compounds 1, 28-35, 37-43, 51 and 53, and 40 g/LL for



compounds 30, 44-50, 52 and 54, and diluted to the required concentration with a 0.2%
surfactant solution, where the DMSO concentration does not exceed 2%. The surfactant used
was Brushwet (SST Australia). A 2% DMSO solution, without the active ingredient, was
used as the negative control, and ciprofloxacin (Sigma Aldrich, Cat# 17850) as a positive
control. Seedlings were treated with 500 puL of 0, 3.125, 6.25, 12.5, 25, 50, 100 or 200 mg/L
and 0, 12.5, 25, 50, 100, 200, 400 or 800 mg/L solution of the active ingredient using a
pipette, for the treatments of 1, 28-35, 37-43, 51 and 53, and 30, 44-50, 52 and 54,
respectively, with each conducted in triplicate. Pictures were taken at day 16 or 20 using a
Nikon D80 SLR in manual mode (shutter speed: 250, aperture: F5), fitted with 18-135 mm
lens and fixed on to a camera stand set a 75 cm. The images were then analysed for growth,
and health of the A. thaliana plants, using ImageJ according to the methods of Corral et al.'®
Assays against the ATGYRA mutant were performed using a similar methodology to the
initial WT A. thaliana screenings. Compounds 1, 30, 37-39, 41, 44 and 45 were applied to
WT seedlings at concentrations of 0, 12.5, 25 and 50 mg/L, and to gyra-3 seedlings at

concentrations of 0, 50, 100, 200, 400, 800 mg/L.

Antibacterial Activity

The Minimum Inhibitory Concentrations (MIC) were determined via the Broth Microdilution
Method, as per the Clinical and Laboratory Standards Institute Approved Standards.'’
Compounds dissolved in Mueller Hinton broth with 4% DMSO, were added to 96-well plates
with a 2-fold serial dilution. The bacteria were grown to exponential growth phase in Mueller
Hinton broth, and 100 pL was added to the respective wells, at a concentration of
5 x 10° CFU/ml, with a final DMSO concentration of 2%. Plates were then incubated at
37°C for 18 h. MICs were recorded by visual inspection and confirmed by absorbance

measured at 600 nm with each compound tested in triplicate.



Enzyme assays

A. thaliana DNA gyrase protein was produced as described previously;'® Escherichia coli
gyrase was a gift from Lesley Mitchell and made as described previously." Supercoiling
assays were performed as described previously'’ except that the assay buffers were as
follows: A. thaliana gyrase: 40 mM HEPES-KOH (pH 7.6), 10 mM magnesium acetate,
10 mM DTT, 2 mM ATP, 700 mM potassium glutamate and 0.05 mg/mL albumin; E. coli
gyrase: 35 mM Tris-HCl (pH 7.5), 24 mM KCI, 4 mM MgCl,, 2mM DTT, 1.8 mM
spermidine, 1 mM ATP, 6.5% w/v glycerol and 0.1 mg/mL albumin. All samples were
incubated at 37°C for 30 mins, after which the reaction was stopped by adding 30 puL of 40%
sucrose, 100 mM Tris-HCI (pH 8), 100 mM EDTA, 0.5 mg/ml bromophenol blue and 30 uL
of chloroform/isoamylalcohol (24:1). The amount of enzyme used was adjusted such that in
the inhibited controls less than full supercoiling was achieved. DNA cleavage assays were
carried out as described for supercoiling, except that ATP was omitted and supercoiled rather
than relaxed DNA was used, and after 60 mins at 37°C, SDS and proteinase K were added to
final concentrations of 0.2% and 1 mg/mL respectively and the incubation continued for a
further 30 mins before stopping the reactions as described above. For cleavage assays the
amount of enzyme used was adjusted to yield an easily-visible linear band in the presence of
ciprofloxacin.

Samples were analysed on 1% w/v agarose gels in 40 mM Tris acetate (pH 8), at 80 V for
2-3 h. Gel images were captured using a Syngene documentation system. Image J was used to
analyse gel images and data were input into GraphPad Prism 7 in order to determine plots
and consequently, 1Csy values for supercoiling assays. The ICs, values are defined here by the
concentration of compound required to inhibit the gyrase supercoiling activity by 50% with
errors given as standard error in the mean of triplicate measurements. Ciprofloxacin 1 and

analogues 28-35 and 37-54 were dissolved in DMSO for the analysis.
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Tin 1833 h
“ N INSTRUM spect
k/\/\ PROBHD Z119470_0191 (
PULPROG 2230

™ 655!
SOLVENT DMSO
NS 50

Ds 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

3.2767999 sec
136.35

W 50.000 usec

6.50 usec

2980 K

5.00000000 sec

=}

1 500.1030883 MHz
UC1 1H

10.00 usec
W[ 2100000000 W

- Pr{cessing parameters
65336

5001000044 MHz
EM

0.30 Hz

me§c

1.00

15 14 13 12 11 10 9
<

1.00=
—
L03=
L06=

C NMR spectrum of 16

Current Data Param
NAME Hexy]

EXPNO
PROCNO
¢ @ F2 - Acquisition Parameters
F. Date. 201605
] OH Time T4dh
INSTRUM spect
ci N PROBHD 7119470 0191 (

W PULPROG zepE30
53

™ 65536
SOLVENT DMSO
NS 15232

SWH 31512.605 Hz
FIDRES 0.961688 Hz

AQ 10398378 sec
RG 188.97

Dw 15,867 usec
DE 7.12 usec
TE 98,0 K

DI 2.00000000 sec
D11 0.03000000 sec
DO 36

SFO1 1257621889 MHz
NUCT 13C

Pl 10.00 usec

PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2  21.00000000 W
PLWIZ 032813001 W
PLWI3  0.16504000 W
F2 - Processing parameters
sl 65336

S 1257503051 Mz
DW E)

WDW

SSB 0

LB 1.00 Hz
GB

PC 1.40

) J __J | J At

T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 17

Current Data Parameters
NAME Benzyl-acid
EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date 20160605

Time 1954 h
INSTRUM spect
PROBHD Z114607 0176 (
PULPROG 2230

™ 655!
SOLVENT DMSO
NS 50

Ds 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz

AQ 27262976 sec
RG 81

bDw 41.600 usec
DE 6.50 usec
TE 2980 K

D1 5.00000000 sec
TDO

SFO1 600.1337060 MH.
1H

Pl 10.00 usec
PLWI  27.00000000 W

F2 - Processing parameters
si 65336

SF 6001300055 MHz
WDWwW EM
SSB 0
LB 0.30Hz
GB 0
/ PC 100
T T T T T T T T
15 14 13 12 11 10 8 5 1 ppm
= s 2 [
= = i i
BC NMR
spectrum of 17
Current Data Parameters
NAME Benzyl-acid
EXPNO 2
PROCNO 1
F.
OH F2 - Acquisition Parameters
Date 20160606
cl Time 7.50h
INSTRUM spect
PROBHD 7114607 0176 (
PULPROG zgpe30
™ 65536
SOLVENT DMSO
S 14400
4
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81
DW 13.867 usec
DE 6.50 usec
TE 2080 K
DI 200000000 sec
DIl 0.03000000 sec
™0 12
SFOI1 1509178981 MHz
NUCT 13C
P1 12.00 usec
PLWI 7800000000 W
SFO2 600.1324005 MHz
NUC2 IH
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 27.00000000 W
PLWI2 0.55102003 W
PLWI3 0.27715999 W
F2 - Processing parameters
S 32768
SF 1509028795 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
| | .
T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 60 50 10 0 ppm

z



'H NMR spectrum of 18

Current Data Parameters

NAME  MeOBenzyl-acid
1

EXPNO
e 9 PROCNO 1
E
i OH F2 - Acquisition Parameters
Date 20160607
cf N Tir 1832 h
INSTRUM  spect
PROBHD 7119470 0191 (
PULPROG 7930
™ 655
Ome SOLVENT DMSO
NS 40
DS 2
SWH 10000000 Hz
FIDRES 0305176 Hz
AQ 32767999 see
RG 136,35
DW 30,000 usce
DE 6.50 usce
TE 2980 K
DI 500000000 see
Do
SFOI  500.1030883 Mz
NUCI i
Pl 10,00 usec
PLWI 2100000000 W
F2 - Processing parameters
si 65536
SE 5001000039 MHz
/ WDW EM
SSB
LB 030 Hz
GB
PC 1.00
|
1| [ ]
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 8 7 6 5 4 3 2 1 ppm

Current Data Parameters
NAME  MeOBenzyl-acid

EXPNO
o o PROCNO 1
F. F2 - Acquisition Parameters
l OH Date_ 201606t
ime 203h
cl N INSTRUM spect
PROBHD 7119470 0191 (
PULPROG zgpg30
™ 65536
OMe SOLVENT DMSO
NS 15600
DS 4
SWH 31512605 Hz
FIDRES ~ 0.961688 Hz
AQ 10398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 8.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 13
SFOI  125.7621889 MHz
NUCT 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2  500.1025005 MHz
NUC2 1H
CPDPRG[2  waltz]6
PCPD2 80.00 usec
PLW2  21.00000000 W
PLWIZ  0.32813001 W
PLWI3  0.16504000 W
F2 - Processing parameters
s 65536
SF 1257503044 MHz
WDW ED
SSB
LB 1.00 Hz
GB
PC 1.40
|
L Ll
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 1000 90 80 70 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 19

Current Data Parameters

NAME  EtOH-acid
EXPNO
e 0 PROC 1
.
e F2 - Acquisition Parameters
Date_ 0160531
c N Tin 1742 h
INSTRUM spect
PROBHD Z119470_0191
o PULPROG 2830
™ 655
SOLVENT DMSO
NS 40
DS 2
SWH 10000000 Hz
FIDRES 0305176 Hz
AQ 3.2767999 sec
RG 136.35
DW 50.000 usec
DE 6.50 usec
TE 20980 K
DI 5.00000000 sec
TDO
SFO1  500.1030883 MHz
NUCI 1H
Pl 10.00 usec
PLWI 21.00000000 W
F2 - Processing parameters
s 65336
SF 500.1000039 MHz
WDW EM
| SSB
LB 0.30Hz
GB
PC 1.00
|
| R
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
8| gl |82 gl & =
| =l == =l leil i
PC NMR
spectrum of 19
Current Data Parameters
NAME  EtOH-acid
EXPNO 2
PROCNO 1
b it F2 - Acquisition Parameters
F o Date_ 201606
i Fime 3.09h
INSTRUM spect
cr N PROBHD  Z119470 0191 (
PULPROG  zgpg30
™ 65536
oH SOLVENT DMSO
NS 16592
DS 4
SWI 31512.605 Hz
FIDRES 0961688 Hz
AQ 10398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 8.0 K
DI 2.00000000 sec
D11 0.03000000 sec
DO 61
SFOI 1257621889 MHz
NUC1 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2  500.1025005 MHz
NUC2 1H
CPDPRG[2  waltz]6
PCPD2 80.00 usec
PLW2 2100000000 W
PLWIZ 032813001 W
PLWI3 016504000 W
F2 - Processing parameters
sl 63536
SF 125.7503049 Mz
WDW E
SSB
LB 1.00 Hz
GB
PC 1.40
. | !
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 20

Current Data Parameters

NAME  isopropyl-Boc-F
o EXPNO
PROCNO 1
i OH F2 - Acquisition Parameters
Date_ 20160711
(\ N [’\i;SIR“M 1844 h
S spect
Bmz"‘\) PROBHD. 7119490 0191 ¢
PULPROG 2830
D 65536
SOLVENT cnei
64
DS 2
Swii 10000.000 Hz
FIDRES 0305176 Hz
AQ 3.2767999 sec
RG 9.45
DW 50.000 usec
DE 6.50 usec
TE 2080 K
DI 5.00000000 sec
TDO
SFO1  500.1030883 MHz
NUCI 1H
f J 'l J[ [ Pl 10.00 usee
PLWI 2100000000 W
F2 - Processing parameters
s 65336
SF 500.1000121 MHz
WDW EM
SSB
LB 0.30Hz
GB
PC 1.00
‘ .
| A L )
T T T T T T T T T T T T T T
15 13 12 10 9 8 7 6 5 4 3 2 1 ppm
2 | = 3 g 3| |2 8|3
= = = = = B &l
“CNMR
spectrum of 20
Current Data Para
NAME  isopropyl-Boe-F
EXP! 2
o o PROCNO 1
F. F2 - Acquisition Parameters
o Date_ 201607
Time 3.14h
(\N N INSTRUM spect
N\) PROBHD 7119470 0191 (
Boc” PULPROG  zgpg30
™ 65536
SOLVENT CDCI3
NS 15600
DS 4
SWI 31512.605 Hz
FIDRES 0961688 Hz
AQ 10398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 8.0 K
DI 2.00000000 sec
DIl 003000000 sec
DO 13
SFOI 1257621889 MHz
NUC1 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2  500.1025005 MHz
NUC2 1H
CPDPRG[2  waltz]6
PCPD2 80.00 usec
PLW2 2100000000 W
PLWIZ 032813001 W
PLWI3 016504000 W
F2 - Processing parameters
sl 63536
SF 125.7502322 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
|
T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 21

Current Data Paramet
NAME  Methyl-Boc-F
EXPNO

PROCNO

F2 - Acquisition Parameters
Date_ 20160622

Tir 17.32h

NSTRUM spect
PROBHD  Z114607 0176 (
PULPR 2g30

™ 65536
SOLVENT o3
NS 6

DS 2

SWH 12019230 Hz
FIDRES 0366798 Hz

AQ 27262976 sec
RG .95

bDw 41.600 usec

DE 6.50 usec

TE 2980 K

D1 5.00000000 sec
TDO

SFO1 600.1337060 MHz
NUC1 1H

Pl 10.00 usec

PLWI  27.00000000 W

F2 - Processing parameters
si 65336

o
~

15 14 13 12 11 10 9

oo
0.99 =

SF 600, i}UDH? MHz
WDW EM
SSB 0
LB 0.30Hz
GB 0
PC 1.00
|
i
T T
1 ppm

Current Data Paray
NAME  Methy

EXPNO

PROCNO

F2 - Acquisition Parameters
e 201610

Time 1259h

INSTRUM spect

PROBHD 7114607 0176 (

PULPROG zepE30

™ 65536
SOLVENT CDCI3
NS 20

SWH  36057.691 He

FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81

Dw 13.867 usec
DE 6.50 usec
TE 2K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 1

SFO1 1509178981 MHz
NUC 13C

P 12.00 usec
PLW1 7800000000 W
SFO2 600.1324005 MHz
NUC2 IH
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 27.00000000 W
PLWI2 0.55102003 W
PLWI3 0.27715999 W

F2 - Processing parameters
sl 32768

él: 150.9027893 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB

PC 1.40

190 180

160 150 140 130 120 110 100 90 80



'H NMR spectrum of 22

Current Data Parameters
NAME Ethyl-Boc-F
PNO

EX
PROCNO 1

F2 - Acquisition Parameters
Date 20160520

Time 1141h
INSTRUM spect
PROBHD Z119470_0191 (
PULPROG 2230

™ 65536
SOLVENT €DCI3
NS 16

Ds 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
Al 3.2767999 sec
RG 106.56

bDw 50.000 usec
DE 6.50 usec

TE 2980 K

D1 5.00000000 sec
TDO

SFO1 500.1030883 MHz
Cl 1H

Pl 10.00 usec
PLWI 2100000000 W

F2 - Processing parameters
si 65336

o 0
F
T om
(\M N
Buc’N\)
T T T T T
15 14 13 12 11

97

1.06=
e

0.

VAL~

SF 500, iUUDH‘) MHz
WDW EM
SSB 0
LB 0.30Hz
GB
PC 1.00
|
1
T T
1 ppm

Current Data Param 5
NAME Ethyl-Boc-F
2

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Daty 20160520

ime 13.10h
INSTRUM spect
PROBHD 7119470 0191 (
PULPROG zepE30

™ 65536
SOLVENT CDCI3
NS 632

DS

SWH 31512.605 Hz
FIDRES 0.961688 Hz

AQ 10398378 sec
RG 106.56

Dw 15,867 usec
DE 7.12 usec
T 0K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 6

SFO1 1257621889 MHz
NUCT 13C

Pl 10.00 usec
PLWI1 88 00000000 W
SFO2 500.1025005 MHz.

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLWI2Z  0.32813001 W
PLWI3 0.16504000 W

F2 - Processing parameters
sl 65336

SF 125.7502299 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T
190 180 160 150 140

10 0 ppm



'H NMR spectrum of 23

D

Current Data Paramet

Date_
Tir

Butyl-Boc-F
1

F2 - Acquisition Parameters
1

20160712
1647 h

NSTRUM  spect
PROBHD 7119470 0191 (
R 7830

PULPROG

D 65536
SOLVENT Dei3

25

DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 8,09
bDw 50.000 usec
DE 6.50 usec
TE 2980 K
D1 5.00000000 sec
TDO
SFO

500.1030883 MHz
1H

10.00 usec
21.00000000 W

F2 - Processing parameters
si 65336

S| 5
SF S00.1000117 MHz
WDW EM
SSB
LB 0.30Hz
GB
PC 1.00
‘ I
T T T T T T T T T T T T T T T
15 14 13 12 11 10 8 7 [ 5 4 3 2 1 ppm
o AR A ARrAYS NN
o S e 2 (3[e A (@
= =0 - a | [ il e [es
BC NMR
spectrum of 23
Current Data Param
NAME  Butyl-Boc
EXPNO 2
PROCNO 1
[o] o]
F F2 - Acquisition Parameters
OH Date_ 201606:
| Time 825h
(o N PROBOD. 211943 0191 (
BM,NJ I\/\ PULPROG zgpe
™ 65536
SOLVENT CDCI3
NS 17433
DS
SWH 31512.605 Hz
FIDRES 0.961688 Hz
AQ 1.0398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 8.0 K
DI 200000000 sec
DIl 0.03000000 sec
™0 15
SFOI1 1257621889 MHz
NUCT 13C
P1 10.00 usec
PLWI 8800000000 W
SFO2 500.1025005 MHz
NUC2 IH
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 21.00000000 W
PLWI2 032813001 W
PLWI3 0.16504000 W
F2 - Processing parameters
S1 65336
SF 125.7502298 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
I 1 J
T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 100 % 80 70 60 50 40 30 20 10 0

ppm



'H NMR spectrum of 24

Current Data Paramet
NAME Hexyl-Boc-F
NO

F2 - Acquisition Parameters
Date_ 20160726

Tir 16.17h

INSTRUM spect
PROBHD Z119470 0191 (
PULPROG ~  zg30

™ 65536
SOLVENT Dei3
NS 32

Ds 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 167.95

bDw 50.000 usec
DE 6.50 usec
TE 2980 K

D1 5.00000000 sec
TDO

1
FOI 500.1030883 MHz
1H

1 10.00 usec
LW 2100000000 W

2 - Processing parameters

S 65336

500.1000124 MHz
EM

LB 0.30 Hz

PC 1.00

Current Data Param
NAME Hexyl-Boe-F
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 201607

Time 822h
INSTRUM spect
PROBHD 7119470 0191 (
PULPROG zepE30

™ 65536
SOLVENT CDCI3
NS 15600

DS 4

SWH 31512.605 Hz
FIDRES 0.961688 Hz

AQ 10398378 sec
RG 188.97

Dw 15,867 usec
DE 7.12 usec
TE 98,0 K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 13

SFO1 1257621889 MHz
NUC1 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2 21.00000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W

F2 - Processing parameters
sl 65336

SF 125.7502312 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

T T T T T T
190 180 160 150 140

T T T
120 110 100

T T T T T T T T
60 50 40 30 20 10 0 ppm



'H NMR spectrum of 25

2

Current Data Paramet
NAME  Benzyl-Boc-F
NO

F2 - Acquisition Parameters
Date_ 20160720

Tir 1514 h

NSTRUM spect
PROBHD 7119470 0191 (
PULPROG 2g30

655
SOLVENT o3

6

DS 2
SWH 10000000 Hz
FIDRES 0305176 Hz
AQ 32767999 see
RG 136,35
DW 50,000 usce
DE 6.50 uscc
TE 20980 K
DI 5.00000000 see
DO
SFO1  500.1030883 MHz
NUCI H
Pl 10.00 usec
PLWI 21.00000000 W
F2 - Processing parameters
si 65336

SF 500.1000122 MHz
WDW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00
|
T T T T T T T T T T T T T
15 14 13 12 11 10 9 7 6 4 3 2 1 ppm
£ = g gl |5 3
= ] : el 1= i = 14 &
13
C NMR spectrum of 25
Current Data Param
NAME  Benzyl-Boe-F
o o EXPNO
v PROCNO 1
OH F2 - Acquisition Parameters
l/\N - Date 201606: >
[ime 16.59
.3 \) INSTRUM spect
Boc” PROBHD 7119470 0191 (
PULPROG zepp3
™ 65536
SOLVENT CDCI3
NS 604
DS
SWH  31512.605 Hz
FIDRES 0.961688 Hz
AQ 1.0398378 sec
RG 188.97
DW 15.867 usee
DE 7.12 usec
TE 08.0 K
DI 200000000 sec
DIl 0.03000000 se¢
DO [
SFO1 1257621889 MHz
NUC1 13C
Pl 10.00 usee
PLW1 8800000000 W
SFO2 500.1025005 MHz
NUC2 I
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 2100000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W
F2 - Processing parameters
S1 63536
SF 1257502296 MHz
WDW EN
SSB 0
LB 100 Hz
GB
PC 1.40
|
L ‘ L o I
T T T T T T T T T T T T 1 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 ppm



'H NMR spectrum of 26

Current Data Parameters
NAME  MeOBenzyl-Boc-F
1

EXPNO
o o PROCNO 1
F. F2 - Acquisition Parameters
e Date_ 20160726
Time 16.09 h
N INSTRUM  spect
PROBHD Z119470 0191 (
PULPROG 2230
™ 65536
SOLVENT D13
OMe NS kD)
DS 2
SWH  10000.000 Hz
FIDRES 0.305176 Hz
Al 3.2767999 sec
RG 136,35
bDw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
TDO
SFOI 500.1030883 MHz
NUC1 1H
Pl 10.00 usee
[ ! PLWI 2100000000 W
F2 - Processing parameters
si 65336
SF 500.1000123 MHz
WDW EM
SSB 0
LB 030 Hz
GB
PC 1.00
|
| ‘ 1
1 1] |
T T T T T T T T T T T
15 14 13 12 11 5 4 3 2 1 ppm

2.05%
2105

Current Data Parameters
NAME  MeOBenzyl-Boc-F
2

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20160719
Time 827h

i
INSTRUM spect

Boc PROBHD 7119470_0191 (
PULPROG _ 7gpe30
™ 65536
OMte SOLVENT — CDCI3
NS 4500
DS
SWH 31512.605 Hz
FIDRES 0.961688 Hz
AQ 1.0398378 sec
RG 188.97
DW 15867 usec
DE 7.12 usec
TE 298.0K
D1 2.00000000 sec
DIT 003000000 see
™0 1
SFO1 125.762 1889 MHz
NUCIT 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2 500.1025005 MHz
NUC2 i
CPDPRG2  walzl6
PCPD2 80.00 us
PLW2 2100000000 W
PLWI2 032813001 W
PLW13 0.16504000 W
ng parameters
S 65536
SF 125.7502370 MHz
WDW EM
SSB 0
LB 1.00 Hz
Grooo
PC 140
L J L
T T T T T T T T T T T T T T T
190 180 160 150 140 80 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 27

Current Data Paramet
NAME EtOH-Boc-F
NO

F2 - Acquisition Parameters
Date_ 20160725

Tir 1651 h

NSTRUM spect
PROBHD Z119470 0191 (
R 2230

N PULPROG 2
Boc ITD 655
[SOLVENT Dei3
INS 32
DS 2
[SWH 10000000 Hz
FIDRES 0.305176 Hz
IAQ 3.2767999 sec
RG 8.97
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
DO
SFO1 500.1030883 MHz
INUCT 1H
Pl 10.00 usec
PLWI 21.00000000 W
F2 - Processing parameters
ISI 65536
SF 500.1000121 MHz
'WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
||
'
¥
T T T T T T T T T T T
15 14 13 12 11 10 4 3 2 1 pm
£ L Bk
= c|e || S =[S
= il el <] =f el

Current Data Param

NAME E1OH-Boc-F

EXPNO 2
o 9 PROCNO 1
E
OH F2 - Acquisition Parameters
| Date_ 201607
(\N N Fime 6381
INSTRUM 5
Em/"\) PROBHD 7\]4(\;;?”76(
PULPROG 2gpp30
™ 65536
SOLVENT CDCI3
S 16000
4
SWH 36057.691 Hz
FIDRES ~ 1.100393 Hz
AQ 0.9087659 sec
RG 192.81
DW 13,867 usec
DE 6.50 usec
TE 2980 K
DI 200000000 see
D11 0.03000000 sec
DO 1
SFO1  150.9178981 MHz
NUC 13C
Pl 12.00 usee
PLWI 7800000000 W
SFO2  600.1324005 MHz
NUC2 1H
CPDPRG[2  waltzl6
PCPD2 70.00 usec
PLW2  27.00000000 W
PLWIZ  0.55102003 W
PLWI3 027715999 W
F2 - Processing parameters
sl 32768
SF 150.9027946 MHz
WDW E)
SSB 0
LB 1.00 Hz
GB
PC 1.40
|
|
\
T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 50 40 30 20 10 0 ppm




'H NMR spectrum of 28

Current Data Parameters

NAME
EXPNO
PROCNO

F2 - Ad
Date_
Time

PROB
™
SOLV
NS

DS
SWH

PLWI

WDW
SSB
LB
GB
PC

INSTRI
PULPROG

FIDRES
Al

isopropyl-HC1
1

cquisition Parameters
20160731
21.39h
UM spect
HD 7119470 0191 (
i 2230

655!
ENT DMSO
64

2
10000,000 Hz
0.305176 Hz
3.2767999 sec
8.09
50,000 usee
6.50 usec
2973 K
1.00000000 sec
500.1030881 MHz
1H

10.00 usec
21.00000000 W

F2 - Processing parameters
si 65336

5001000040 MHz
EM

0.30 Hz
1.00

Current Data Parameters

NAME

isopropyl-HCl

EXP]
PROCNO 1

F2 - Acquisition Parameters
1608

Date_

NS

DS
SWH
FIDRES

TDO
SFO1
NUC1
Pl
PLW1
SFO2
NUC2
CPDI
PCPD2
PLWI3
F

Si
SF 1
DW

ime
INSTRUM pect
PROBHD 7119470 0191 (
PULPROG 30

™ 655
SOLVENT

PRG[2

20
748h
S|

Zgpe.

0
DMSO
11750
4
31512.605 Hz
0.961688 Hz
10398378 sec
188.97
15,867 usec
7.12 usec

2.00000000 sec
0.03000000 sec

1
1257621889 MHz
13C

10.00 usec
8800000000 W
500.1025005 MHz

se
21.00000000 W
032813001 W
0.16504000 W

2 - Processing parameters
65336

25.7503044 MHz
EM

1.00 Hz
1.40

T T T T T
190 180 1600 150

T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60

ppm



'H NMR spectrum of 29

Current Data Parameters
NAME Methyl-HC1
NO 1

o 1
F OH F2 - Acquisition Parameters
Date 20160727
Tin 903 h
Q‘ NSTRUM  spect
HaN PROBHD Z119470 0191 ¢
N PULPROG 230
cl D 65536
SOLVENT  DMSO
64
DS 2
SWH 10000000 1z
FIDRES 0305176 Hz
AQ 3.2767999 sec
RG 136.35
bw 50.000 usec
DE 6.50 usec
TE 2080 K
D1 5.00000000 sec
™0
SFOI 500.1030883 MHz
NUC1 1H
Pl 10.00 usec
PLWI 2100000000 W
F2 - Processing parameters
sl 65336
SF 500.1000040 MHz
WDW EM
SSB 0
LB 03012
GB 0
PC 1.00
] b
T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 4 1 ppm
j _r H rc ﬁ lﬁ
E g (g 3 E)
3 al 1= = =
“CNMR
spectrum of 29
Current Data Param
NAME  Meth
o EXPNO
PROCNO
r
O F2 - Acquisition Parameters
(\“ Date ZUIMJT.h
Time 1114
. INSTRUM
H"f\) PROBHD 7\194mn91(
c PULPROG  zgpg30
™ 65536
SOLVENT DMSO
NS 11750
DS 4
SWH 31512605 Hz
FIDRES 0.961688 Hz
AQ 1.0398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 983 K
D1 2.00000000 sec
DI 0.03000000 sec
DO 1
SFO1 125.7621889 MHz
NUC1 13C
Pl 10.00 usec
PLW1 88.00000000 W
SFO2 500.1025005 MHz
NUC2 1
CPDPRG[2 waltz16
PCPD2 80,00 usec
PLW2 2100000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W
F2 - Processing parameters
SI 65536
SF 1257503020 Mz
WDW EM
SSB 0
B 100 Hz
GB
PC 1.40
- . l A ‘ "
T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 10 0 ppm




'H NMR spectrum of 30

| F2 - Acquisition Parameters
(\N . Date_ 20161011
Time 17.55h
+ INSTRUM spect
"?"‘\) k PROBHD 7114607 0176 (
Cl PULPROG 230

™ 655!
SOLVENT DMSO
NS 16

DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz

Q 27262976 sec
RG .78
bDw 41.600 usec
DE 6.50 usec
TE 2980 K
D1 5.00000000 sec
TDO
SFO1 600.1337060 MHz
NUC1 1H
Pl 10.00 usec

_/ PLWI  27.00000000 W

F2 - Processing parameters
si 65336

SF 600.1300049 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
jﬁﬁ
=

3C NMR spectrum of 30

Current Data Parameters
NAME Ethyl-HCI

EXPNO 2
s o PROCNO 1
F F2 - Acquisition Parameters
) OH Date_ 20161012
Fime 834h
N N INSTRUM 5

pect
+ PROBHD 7114607 0176 (

HyN. .

‘ \) k PULPROG  zgpg30

™ 65536
SOLVENT DMSO
S 17685
4

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81

Dw 13.867 usec

DE 6.50 usec

TE 2981 K

DI 2.00000000 sec
D11 0.03000000 sec
DO 16

SFO1 150.9178981 MHz
NUC 13C

Pl 12.00 usec

PLW1 7800000000 W
SFO2 600.1324005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 70.00 usec

PLW2 27.00000000 W
PLWIZ 055102003 W
PLWI3 0.27715999 W

F2 - Processing parameters

S1 32768

SF 150.9028794 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

| ‘J \‘Af

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 ppm




'H NMR spectrum of 31

Current Data Parameters
2 Butyl-H
3

F2 - Acquisition Parameters
Date_ 20160801
Tir 16.13 h

NSTRUM spect
PROBHD Z119470 0191 (
R 2230

PULPROG o
cl T 655
SOLVENT DMSO
NS 64
DS 2
SWH 10000.000 Hz
FIDRES  0.305176 Hz
AQ 3.2767999 sec
RG 150.16
DW 50,000 usce
DE 6.50 uscc
TE 2078 K
DI 5.00000000 see
DO
SFOI  500.1030883 MHz
NUCH iH
Pl 10.00 usec
PLWI[ 2100000000 W
2 - Pfocessing parameters
| 65336
Ve [ bE | 500.1000040 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 100
|
‘ |
|
) 1
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
S —[g] 2 g g Z gl [ g
= cil = = = i < ail il 1l
“CNMR
spectrum of 31
Current Data Parameters
NAME  Butyl-HCI
EXPNO
o o PROCNO 1
F o F2 - Acquisition Parameters
i H Date_ 201607:
(\N N NarRoM e
» 8
qu’\) I\/\ PROBHD 7\1947?08?n91(
PULPROG  zgpgd0
e ™ 65536
SOLVENT DMSO
NS 11750
DS 4
SWH 31512605 Hz
FIDRES  0.961688 Hz
AQ 10398378 sec
RG 188.97
DW 15,867 usec
DE 7.12 usec
TE 5.0 K
DI 2.00000000 sec
DI 003000000 sec
DO 1
SFO1  125.7621889 Milz
NUCT 13C
Pl 10.00 usec
PLWI  88.00000000 W
SFO2  500.1025005 MHz
NUC2 IH
CPDPRGZ  waltz]6
PCPD2 80.00 usec
PLW2 2100000000 W
PLWI2 032813001 W
PLWI3 016504000 W
F2 - Processing parameters
sI 65536
SF 1257503053 MHz
WDW E)
SSB
LB 1.00 Hz
GB
PC 140
| | . \| -
A A \ e
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 32

a o
.
OH FP.- Acauiston Parametrs
| Oate. 20160730
(\ N N 14.49 h
INSTRUM  speat
N _J L PROBID. 7119470 0191 ¢
o HULPROG 7030
1o 655
SOLVENT DMSO
S 64
s 2
SWH 10000000 Hz
HIDREF 0305176 Hz
Q | 32767999 see
RG 3,09
W 50000 usce
DE 6.50 usce
E 2980 K
1 100000000 see
D0 1
4FO1 | 500.1030881 Miiz
uc i
Pl 10,00 usec
PLWI 2100000000 W
F2 - Processing parameters
si 65536
SF 5001000040 MHz
WDW EM
SSB 0
LB 030 Hz
GB
PC 1.00
|
[}
A .
T T T T T T T T T T T T T
15 14 13 12 11 10 8 7 6 5 4 1 ppm

Current Data Param
NAME H

EXPNO
PROCNO

F2 - Acquisition Parameters
Date_ 2016073

lime 0.58h
INSTRUM spect
PROBHD 7119470 0191 (
PULPROG zepE30

™ 65536
SOLVENT DMSO
NS 11750

DS 4

SWH 31512.605 Hz
FIDRES 0.961688 Hz

AQ 10398378 sec
RG 106.56

Dw 15,867 usec
DE 7.12 usec
TE 98,0 K

DI 2.00000000 sec
D11 0.03000000 sec
DO 1

SFO1 1257621889 MHz
NUCT 13C

Pl 10.00 usec

PLW1 8800000000 W
SFO2 500.1025005 MHz
NUC2 IH
CPDPRG[2 waltz16

se
PLW2  21.00000000 W
PLWIZ 032813001 W
PLWI3  0.16504000 W
F2 - Processing parameters
sl 65336

SF 1257503040 Mz
DW E)

SSB 0

LB 1.00 Hz
GB

PC 1.40

o o
F.
o
N N
HzN\) I\/\/\
cl
T T T T T T T T
190 180 160 150 140 130 120

T T T T T
90 80 70 60 50

10 0 ppm



'H NMR spectrum of 33

F i on
HSQ l

Current Data Parameters
NAME Benzyl-HCI
EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date 20160721

Tin 1803 h

NSTRUM spect
PROBHD Z114607 0176 (
PULPR¢ 230

™ 655!
SOLVENT DMSO
NS 64

Ds 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz

AQ 27262976 sec
RG 81

bDw 41.600 usec

DE 6.50 usec

TE 2980 K

D1 5.00000000 sec
TDO

SFO1 600.1337060 MHz
NUC1 1H

Pl 10.00 usec

PLWI  27.00000000 W

F2 - Processing parameters
si 65336

T T T T T T
15 14 13 12 11 10

e %

- -

1.09)= %
2.00
3.05,
1.00,

5C NMR spectrum of 33

o o

F.
OH

EATD S

SF 600, i}UDOUD MHz
WDW EM
SSB 0
LB 0.30Hz
GB 0
PC 1.00
ad o
T T
1 ppm

Current Data Parameters
NAME Benzyl-HCI
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 201607:

lime 723h
INSTRUM spect
PROBHD 7114607 0176 (
PULPROG zepE30

™ 65536
SOLVENT DMSO
S 15600
4

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81

Dw 13.867 usec

DE 6.50 usec

TE 2980 K

DI 2.00000000 sec
D11 0.03000000 sec
DO 13

SFO1 150.9178981 MHz
NUC 13C

Pl 12.00 usec

PLW1 7800000000 W
SFO2 600.1324005 MHz
NUC2 IH
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 27.00000000 W
PLWI2 0.55102003 W
PLWI3 0.27715999 W

F2 - Processing parameters
sl 32768

SE 1509028767 MHz
DW E)

SSB 0

LB 1.00 Hz
GB

PC 1.40

T T T T T T T T T T T
190 180

160 150 140 130 120 110 100 90 80

10 0 ppm



'H NMR spectrum of 34

Current Data Paramet

NAME
o]

EXP]
PROCNO

Date
| Time

INSTRUM el
PROBHD Z119470 0191 (
PULPROG 230

MeOBenzyl-HCI
1

F2 - Acquisition Parameters

20160729
1816 h
spe

2

™ 655!
cl SOLVENT DMSO
OMe NS 64
DS 2
SWH 10000000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 121.41
bDw 50.000 usec
DE 6.50 usce
TE 2080 K
D1 1.00000000 sec
TDO
SFOI  500.1030881 Mz
NUC1 1H
Pl 10,00 usec
PLWI 2100000000 W
F2 - Processing parameters
si 65536
SF 500.1000043 MHz
WDW EM
SSB
LB 030 Hz
GB
PC 1.00
{
I }I
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
& 2|3 2 =522 = S
< ol =l - ol =l (a1 ol enl =t |
“CNMR
spectrum of 34
Current Data Parameters
NAME  MeOBenzyl-HCI
EXPNO
o o] PROCNO 1
F oH F2 - Acquisition Parameters
| Date 20160730
N ime 425h
INSTRUM  spect
PROBHD 7119470 0191 (
o PULPROG zepp3
™ 65536
OMa SOLVENT DMSO
NS 11750
DS 4
SWH  31512.605 Hz
FIDRES 0.961688 Hz
AQ 1.0398378 scc
RG 188.97
DW 15,867 usec
DE 7.12 usec
TE 08,1 K
DI 200000000 sec
DIl 0.03000000 sce
DO 1
SFO1 1257621889 MHz
NUC1 13C
Pl 10.00 usee
PLW1 8800000000 W
SFO2 500.1025005 MHz
NUC2 H
CPDPRG[2 waltz16
PCPIR 80.00 usee
PLW2 2100000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W
F2 - Processing parameters
Si 63536
SF 1257503055 MHz
WDW EM
SSB
LB 100 Hz
GB
PC 1.40
ERE |
e e oy [ e
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 35

Current Data Paramet

NAME E1OH-F
EXPNO
PROC 1
o o
F2 - Acquisition Parameters
F OH Date_ 20160731
I Tir 1123h
NSTRUM spect
(\N N PROBHD 7119470 0191 (
Nl KI PULPROG 2030
™ 65536
cl oH SOLVENT DMSO
NS 64
DS 2
SWH 10000.000 Hz
FIDRES 0305176 Hz
Al 32767999 sec
RG 106,56
DW 50.000 usce
DE 6.50 usce
TE 2973 K
Dl 100000000 see
DO
SFOI  500.1030881 MHz
NUCL i1
Pl 10.00 usec
PLWI 2100000000 W
F2 - Processing parameters
sl 63336
SF_ 5001000000 MHz
WDW EM
SSB 0
LB 0.30Hz
GB D
PC 1.00
| |
- x -~ »
T T T T T T T T T T T T
15 14 13 12 11 8 5 2 1 ppm

Current Data Parameters
NAME EOH-HC
EXPNO 2
o o0 PROCNO 1
F oH F2 - Acquisition Parameters
| Date_ 2016073
(\N N Time 2132h
. INSTRUM spect
HZN\) PROBHD 7119470 0191 (
PULPROG  zgpg30
c OH ™ 65536
SOLVENT DMSO
NS 11750
DS 4
SWH 31512605 Hz
FIDRES 0961688 Hz
AQ 10398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 982 K
DI 2.00000000 sec
DIl 003000000 sec
DO 1
SFOI 1257621889 MHz
NUC1 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2  500.1025005 MHz
NUC2 1H
CPDPRG[2  waltz]6
PCPD2 80.00 usec
PLW2 2100000000 W
PLWIZ 032813001 W
PLWI3 016504000 W
F2 - Processing parameters
sl 63536
SF 125.7503036 Mz
WDW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T
190 180 160 150 140 90 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 37

Current Data Parameters
NAME  Piperidine-Cipro

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20170310
Time 18.04 h
INSTRUM spect
PROBHD Z114607 0176 (
PULPRS 2930
™ 655
SOLVENT Dei3
NS 16
Ds 2
SWH 12019230 Hz
FIDRES 0.366798 Hz
2.7262976 sec
122,78
41.600 usce
DI 6.50 usec
298.0 K
D 5.00000000 sec
ITIPO
SFO1 600.1337060 MHz
NUCH 1H
Pl 10.00 usec
PLWI 27.00000000 W

F2 - Processing parameters
si 65336

SF 600.1300142 MHz
WDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
| |
| T
T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
o 3 = =1 EEEE
= = B <leilaile
13
C NMR spectrum of 37
Current Data Parameters
NAME  Piperidine-Cipro
EXPNO
PROCNO 1
o o
F. F2 - Acquisition Parameters
OH 0170,
| 62
N N INSTRUM spect
Q PROBHD Z114607_0176 (
PULPROG 7gpe30
™D 65536
SOLVENT CDCI3
NS 14400
DS 4
SWH 36057.691 Hz
FIDRES ~ 1.100393 Hz
AQ 0.9087659 sec
RG 192.8
DW 13.
DE 3
TE 208.0 K
DI 2.00000000 sec
DIl 0.03000000 sec
DO 12
SFO1 1509178981 MHz
NUC1 13C
Pl 12.00 usee
PLW 78.00000000 W
SFO2 600.1324005 MHz.
NUC2
CPDPRG[2
PCPD2
PLW2
PLWI2
PLWI3
F2 - Processing parameters
S 3276
SF 150.9027879 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 140
- ) L. .
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 ppm



'H NMR spectrum of 38

C
—

Current Data Parameters
NAME  Morpholine-Cipro
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20170314

Time 1843 h
INSTRUM spect
PROBHD Z119470_0191 (
PULPROG 2230

™ 65536
SOLVENT €DCI3
NS 16

Ds 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 150.16

bDw 50.000 usec

6.50 usec
2980 K
5.00000000 sec
1
500.1030883 MHz
1H

10.00 usec
Wl 2100000000 W

FJ - Processing parameters
S| 65336

15 14 13 12 11

8

BC NMR spectrum of 38

SF 500.1000119 MHz
WDW EM
sSB 0
LB 030Hz
GB 0
PC 100
|
T T T T T T
5 4 3 2 1 ppm

Current Data Parameters
NAME  Morpholine-Cipro

EXPNO 2
[ o} PROCNO 1
F oH F2 - Acquisition Parameters
| Date_ 017031
(\N N Time 8.12h
INSTRUM spect
0\) PROBHD Z119470_0191 (
PULPROG 2gpg30
™ 65530
SOLVENT CDCI3
NS 15600
DS 4
SWH 31512.605 Hz
FIDRES 0961688 Hz
AQ 1.0398378 sec
RG 188.97
DW 15.867 usec
DE 7.12 usec
TE 1K
DI 2.00000000 sec
DIl 0.03000000 sec
TDO 13
SFOI 1257621889 MHz
NUCH 13C
Pl 10.00 usec
PLWI 8800000000 W
SFO2 5001025005 MHz
NuC2 H
CPDPRG2  walizl6
PCPD2 80.00 usec
PLW2 21.00000000 W
PLWI2 032813001 W
PLWI3  0L16504000 W
F2 - Processing parameters
SI 65536
SF 125.7502286 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T
190 180 160 150 140 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 39

Current Data Parameters
NAME  Pyrrolidine-Cipro
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Dat 20170330

Ti 1826 h
INSTRUM spect
PROBHD Z114607 0176 (
PULPROG 2230

™ 53

65536
SOLVENT ©Da3
NS 16

DS 2

SWH 12019.230 Hz

FIDRES 0.366798 Hz

AQ 2.7262976 sec

RG 122.78

DW 41.600 usec

DE 6.50 usec

TE 2980 K

D1 5.00000000 sec

DO

SFOI 600.1337060 MHz
UCt IH

Pl 10.00 usec

PLWI  27.00000000 W
- Processing parameters
353
600.1300137 MHz
M

0.30 Hz

1.00

Current Data Parameters
NAME  Pyrrolidine-Cipro
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170331

Time 7.21h
INSTRUM spect
PROBHD Z114607 0176 (
PULPROG 7epe30
™ 63536
SOLVENT CDCI3
NS 15600

DS 4

SWH 36057.691 Hz
FIDRES 1,100393 Hz
AQ 0.9087659 sec
RG 192.81

DW 13.867 usec
DE 6.50 usec
TE 2982 K

D1 2.00000000 sec
DIl 0.03000000 sec
TDO

SFO1L 1509178981 MHz
NuC1 13C

12.00 usec
PLW1 78.00000000 W
SFO2 600.1324005 MHz

NUC2 1
CPDPRG[2  waltzl6
PCPD2 70.00 usec

PLW2 27.00000000 W
PLWI2 055102003 W
PLWI3 0.27715999 W

F2 - Processing parameters

SI 32768

SF 150.9027882 MHz
EM

WDW

SSB

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T
190 180 160 150 140

120

T
100

T T T T T T T T
60 50 40 30 20 10 0 ppm



'H NMR spectrum of 40

Current Data Parameters
NAME  Azepane-Cipro
PNO

| F2 - Acquisition Parameters
i

N N Date_ 20170316
Tir 17.55h
A INSTRUM speet
PROBHD Z119470 0191 (
RS 2930

PULPROG

™ 65536
SOLVENT Dei3
NS 16

Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 150.16
bDw 50.000 usec
DE 6.50 usec
TE 2980 K
D1 5.00000000 sec
TDO
FOI 500.1030883 MHz
Cl 1H
10.00 usec

1
LW 21.00000000 W

- Processing parameters
51 65336

SF 500.1000122 MHz
WDW EM

SSB 0

LB 0.30 Hz

PC 1.00

‘ GB

Current Data Param

2
e} [+] PROCNO 1

OH F2 - Acquisition Parameters
‘ 201703

N N Time 828h
A INSTRUM spect

PROBHD 7119470 0191 (
PULPROG  zgpg30
™ 65536
SOLVENT CDC13
NS 16800

s 4

SWI 31250.000 Hz

FIDRES 0953674 Hz

AQ 10485760 sec
RG 188.97

Dw 16.000 usec
DE 8.87 usec
TE 08.1 K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 14

SFO1 1257621889 MHz
NUC1 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2 21.00000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W

F2 - Processing parameters
sl 65336

SF 125.7502285 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

L L J

T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 41

Current Data Parameters

NAME

EXPNO
PROCNO

Date_
Time

DS

SWH
FIDRES
Al

PLWI

W

—_—
_
z ToE

PULPROG

Dimethyl-Cipro
1

F2 - Acquisition Parameters

20170322
1813 h

INSTRUM spect
PROBHD Z119470 0191 (
230

74

™ 65536
SOLVENT €DCI3
NS 16

2
10000.000 Hz
0.305176 Hz
3.2767999 sec
167.95
50.000 usec
6.50 usec
2980 K
5.00000000 sec
500.1030883 MHz
1H

10.00 usec
21.00000000 W

- Processing parameters
5 65336

5001000121 MHz
EM

0.30 Hz
1.00

Current Data Para
NAME  Dimeth

EXPNO
o o PROCNO
F F2 - Acquisition Parameters
o Date 201703
~ ime 346h
"“ N INSTRUM spect
A PROBHD 7119470 0191 (
PULPROG  zgpgd0
™ 65536
SOLVENT CDCI3
s 16800
< 4
SWH  31250.000 Hz
FIDRES  0.953674 Hz
AQ 10485760 sec
RG 188.97
DW 16,000 usec
DE 8.87 usec
TE 2081 K
DI 2.00000000 sec
D11 0.03000000 sec
D! 14
SFOI  125.7621889 Milz
NUCT 13C
Pl 10.00 usec
PLWI  88.00000000 W
SFO2  500.1025005 MHz
NUC2 IH
CPDPRGZ  waltz]6
PCRD2 80.00 usec
PLW2 2100000000 W
PLWIZ 032813001 W
PLWI3 016504000 W
F2 < Processing parameters
sI 65536
SF| 1257502280 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 140
L J\ o\
T T T T T T T T T T T T T T T T T T
190 180 160 150 140 120 9% 80 70 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 42

Current Data Parameters
NAME  Diethylamine-Cipro
1

EXPNO
PROCNO

= mme

s
qWH

HIDRES

D
SOLVENT
S

F2 - Acquisition Parameters
Hate 20170510

823h

STRUM speet
ROBHD Z119470 0191 (
ULPRS 230

65536
Dei3
6

2
10000.000 Hz
0.305176 Hz
3.2767999 sec
121.41
50,000 usee
6.50 usec
2980 K
5.00000000 sec
500.1030883 MHz
1H

10.00 usec
21.00000000 W

F2 - Processing parameters
si 65336

SF
WDW

SSB
LB

GB
BC

L L il

5001000121 MHz
EM

0
0.30 Hz

1.00

——_ o -]
0.99 =

- -
=
wm
s
w
[
—-

0.93 =

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

F2 - Acq
Date_
lime

PROBHD

Ds
SWH

NUC2
CPI
PCPD2
PLW2
PLWI12
PLW13

SF 12;
DW

o
SOLVENT
NS

Dicthylamine-Cipro
2
1

ion Parameters

20170510
9.07h

i .
INSTRUM spect

Z119470_0191 (

PULPROG  7gpe30
i 5

655
CDCI3
7

4
31250.000 Hz
0953674 Hz

10485760 sec
188.97
16.000 usec
8.87 usec
208.0 K

DI 2.00000000 sec
D11 0.03000000 sec

8
125.7621889 MHz
13C

10.00 usec
88.00000000 W

500.1025005 MHz
1H
DPRG[2

waltz16
80.00 usec
2100000000 W
0.32813001 W
016504000 W

F2 - Processing parameters
SI 6353

5336,
5.7502297 MHz
EM

1.00 Hz

T T T T T
190 180 170 160 150

T
140

T
130

T
120

T
110

T
100

90



'H NMR spectrum of 43

Current Data Parameters
NAME  Dibutyl-Cipro
NO 1

EXP
PR 1
o o F2 - Acquisition Parameters
E 0170510
OH 1740 h
| INST IillM spect
/\/\N N PROBHD Z119470 0191 (
PULHROG 2230
/\) A 65536
SOLYENT cnei
16
2
10000.000 Hz

0,
ES 0.305176 Hz
3.2767999 sec
136.35
50.000 usec
6.50 usec
2980 K
5.00000000 sec
500.1030883 MHz
1H

10.00 usec
21.00000000 W

Processing parameters
6

500.1000119 MHz
EM

0.30 Hz

1.00

-
@
£
—_
w
_
~
—-
-
)
]
o ]
<]
E
wn
=
w
N
-
o
-]
E]

—_
0.97 =
1.00~
0.97 =
e
0.97 =

e

Current Data Param

NAME  Dibutyl-Cipro
EXPNO 2
o o PROCNO 1
3 F2 - Acquisition Parameters
i OH Date_ 201705
Time 2006 h
TN N INSTRUM 5

pect
/\) PROBHD 7119470 0191 (
A PULPROG  zgpg30
™ 65536
SOLVENT CDCI3
NS 60

SWH  31250.000 He
FIDRES 0.953674 Hz

AQ 10485760 sec

RG 188.97

Dw 16.000 usec

DE 8.87 usec

TE 98,0 K

DI 2.00000000 sec
D11 0.03000000 sec
DO 3

SFO1 1257621889 MHz
NUCT 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2 21.00000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W

F2 - Processing parameters
sl 65336

SF 125.7502279 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 44

Current Data Parameters
NAME  Piperidine-Nor

EXPNO
o o FROCNO 1
F o F2 - Acquisition Parameters
[ Date_ 20160829
N N Tir 9.19h
INSTRUM  speat
L PROBHD Z119470 0191 (
PULPROG  2g30
™ 655
SOLVENT _ CDCI3
NS 32
DS 2
SWH 10000000 Hz
FIDRES 0305176 Hz
AQ 32767999 seo
RG 1.73
DW 50000 usec
DE 6.50 usce
TE 20980 K
DI 500000000 see
DO
SFOL  500.1030883 Mz
NUCI i
Pl 10,00 usec
PLWI 21.00000000 W
F2 - Processing parameters
si 65336
SF 5001000116 MHz
|| wow EM
ssB 0
LB 030 Hz
|l cs o
PC 1.00
. |
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

0.98
1.00~=
1.01 =

Current Data Para TS
NAME  Piperidine-Nor

EXPNO
PROCNO 1
| F2 - Acquisition Parameters
N N Date_ 20160829
Time 10.58h
k INSTRUM spect
PROBHD 7119470 0191 (
PULPROG zgpg30
™ 65536
SOLVENT CDCI3
NS 868
DS 4
SWH 31512605 Hz
FIDRES 0.961688 Hz

AQ 10398378 sec
RG 188.97

Dw 15,867 usec
DE 7.12 usec
TE 98,0 K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 7

SFO1 1257621889 MHz
NUC1 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2  21.00000000 W
PLWIZ 032813001 W
PLWI3  0.16504000 W
F2 - Processing parameters
sl 65336

SF 1257502337 Mz
DW EN

WDW

SSB 0

LB 1.00 Hz
GB

PC 1.40

||\ ‘ |
)

T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm




'H NMR spectrum of 45

Current Data Parameters
NAME  Morpholis

EXPNO
PROCNO 1
o
e F2 - Acquisition Parameters
Date 20160908
Tir I802h
(\N NSTRUM  spect
PROBHD Z114607 0176 (
0\) PULPRS 230
™ 655!
SOLVENT DMSO
NS 51
DS 2
SWH 12019230 Hz
FIDRES 0.366798 Hz
AQ 27262976 sec
RG 95
bw 41.600 usec
DE 6.50 usce
TE 2980 K
D1 5.00000000 sec
TDO 1
SFOI 600.1337060 MHz
NuUC1 1H
Pl 10,00 usec
PLWI  27.00000000 W
F2 - Processing parameters
si 65536
SF 600.1300046 MHz
WDW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00
T T T T T T T T T T T
15 13 12 11 10 9 8 7 6 4 3 1 ppm
5 g 4 g gl gl [#] g
= = = = i = 1< «
“CNMR
spectrum of 45
Current Data Paray TS
NAME  Morpholine-Nor
EXPNO 2
PROCNO 1
F. F2 - Acquisition Parameters
OH Date 201609
[ime 657h
(\N INSTRUM spect
0\) PROBHD 7114607 0176 (
PULPROG zepp3i
™ 65536
SOLVENT DMSO
S 15600
4
SWH  36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 scc
RG 19281
DW 13,867 usec
DE 6.50 usec
TE 2080 K
DI 200000000 sec
DIl 0.03000000 sce
DO 14
SFO1 1509178981 MHz
NUC 13C
Pl 12.00 usee
PLW1 7800000000 W
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPIR 70,00 usee
PLW2  27.00000000 W
PLWI2 0.55102003 W
PLWI3 0.27715999 W
F2 - Processing parameters
S1 32768
SF 1509028781 MHz
WDW EN
SSB 0
LB 100 Hz
GB
PC 1.40
" Ll oL .J |!u L I \ " -
bty r Gl ; T ot oy - "
T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 46

Current Data Parameters
NAME  Pyrrolidine-Nor

EXPNO
PROCNO

F2 - Acquisition Parameters
016091

Date_
Time

19.02h

INSTRUM spect
PROBHD Z119470 0191 (
i 230

PULPROG

74

™ 655!
SOLVENT DMSO
NS 64

DS 2

SWH 10000,000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 136.35

bDw 50.000 usec
DE 6.50 usec

TE 2980 K

D1 5.00000000 sec
TDO

SFO1 500.1030883 MHz
NUC1 1H

Pl 10.00 usec
PLWI 2100000000 W

F2 - Processing parameters
I 65336

I

5001000040 MHz
EM

SSB
LB 0.30Hz
GB
‘P(‘ 1.00
|

|

T T T T T T T T T T T T T T T T

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

Current Data Parameters
NAME  Pyrrolidine-Nor

EXPNO
PROCNO

2
1

F2 - Acquisition Parameters
001

Date_

ime
INSTRUM

2016100

651h
B

pect
PROBHD 7114607 0176 (
30

PULPROG zepg
™ 65536
SOLVENT CDCI3

S 15600

4

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81
Dw 13.867 usec
DE 6.50 usec
TE 2K
DI 2.00000000 sec
D11 0.03000000 sec
DO 48
SFO1 150.9178981 MHz
NUC 13C
Pl 12.00 usec

PLW1 7800000000 W

SFO2  600.1324005 MHz
NUC2 1H
CPDPRG[2  waltzl6
PCPD2 70.00 usec
PLW2  27.00000000 W
PLWIZ 035102003 W
PLWI3 027715999 W
F2 - Processing parameters
sl 32768
SF 150.9027948 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40




'H NMR spectrum of 47

Current Data Parameters
NAME  Azepane-Nor
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 0160906
N N Time 15.07h
k INSTRUM spect
PROBHD Z114607 0176 (
PULPROG 2230

™ 655!
SOLVENT Dei3
NS 16

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 27262976 sec
RG n

bDw 41.600 usec
DE 6.50 usec

TE 2980 K

D1 5.00000000 sec
TDO

SFO1 600.1337060 MHz
NUC1 1H

Pl 10.00 usec
PLWI  27.00000000 W

F2 - Processing parameters
si 65336

SF 600.1300142 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

A 8 N

Current Data Parameters
NAME Azepane-Nor
EXPNO

PROCNO 1

F. F2 - Acquisition Parameters
oH Date_ 20160906
| Fime 16.09h
INSTRUM  spect
PROBHD 7114607 0176 (
PULPROG  zgpe30

™ 65536
SOLVENT CDCI3
NS 200

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.9087659 sec
RG 192.81

Dw 13.867 usec
DE 6.50 usec

TE 0K

DI 2.00000000 sec
D11 0.03000000 sec
DO 1

SFO1 150.9178981 MHz
NUC 13C

Pl 12.00 usec
PLWI1 78.00000000 W
SFO2 600.1324005 MHz.
NUC2 IH
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 27.00000000 W
PLWI2 0.55102003 W
PLWI3 0.27715999 W

F2 - Processing parameters

il

S1 32768

SF 150.9027990 MHz
WDW EM

SSB

LB 1.00 Hz

GB

PC 1.40

T T T T T
190 180 1600 150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

T
70

T
60

T
50

T T T T
40 30 20 10

0 ppm



'H NMR spectrum of 48

Current Data Parameters
NAME  Dimethyl-Nor
NO

EXP
o o PROCNO 1
F oH F2 - Acquisition Parameters
| Date_ 20170321
SN N Tir 1746 h
| NSTRUM  spect
K PROBHD  7119470_0191 (
PULPROG 2030
™ 655
SOLVENT  CDCI3
NS 3
DS 2
SWH  10000.000 Hz
FIDRES 0305176 Hz
AQ 32767999 see
RG 150,16
DW 50.000 usee
DE 6.50 usec
TE 298.0 K
DI 500000000 see
™o |
SFOL  500.1030883 Miz
NUCI iH
Pl 10.00 usee
PLWI 2100000000 W
F2 - Processing parameters
si 65336
SF_ 5001000119 MHz
WDW EM
SSB 0
LB 030 Hz
Gl oo
PC 1.00
T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 K 4 2 1 ppm

—_C
0.96 ~
1.00,=
1.02=
1.02=
2.06,~

Current Data Parameters
NAME  Dimethyl-Nor

EXPNO
o 0 PROCNO 1
F OH F2 - Acquisition Parameters
| Date_ 20170322
Y N ime 7.19h
) INSTRUM spect
K PROBHD 7119470 0191 (

PULPROG  zgpg30
™ 65536
SOLVENT CDCI3
S 15600
4

SWH 31250.000 Hz,
FIDRES 0.953674 Hz

AQ 10485760 sec
RG 188.97

Dw 16.000 usec
DE 8.87 usec
TE 08.1 K

DI 2.00000000 sec

DIl 0.03000000 sec
DO 13

SFO1 1257621889 MHz
NUC1 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2  21.00000000 W
PLWIZ 032813001 W
PLWI3  0.16504000 W
F2 - Processing parameters
sl 65336

S 1257502159 Mz
DW EN

WDW

SSB 0

LB 1.00 Hz
GB

PC 1.40

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 ppm



'H NMR spectrum of 49

Current Data Parameters
NAME  Diethylamine-Nor

EXPNO
o o PROCNO 1
F OH F2 - Acquisition Parameters
| Date 20160915
o~ N ime 345
P [ OBHD 2114607 0176 (
o
SDLVENT — CDCI3
2
12019.230 Hz.
0.366798 Hz
27262076 sec
108.23
41.600 usec
6.50 usce
2980 K

5.00000000 see

600.1337060 MHz
1H

P 10.00 usec
BLWI  27.00000000 W
F2 - Processing parameiers
si 65336
SF 6001300150 MHz
WDW EM
S5B
LB 0.30 Hz
GB
PC 100
. . | . |
T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 ppm
3 I 2 = g g2
= = ls 3 i = il
13
C NMR spectrum of 49
Current Data Para
NAME  Dicthyl
EXPNO
PROCNO
o o .
F2 - Acquisition Parameters
F
oH Date_ 2016091
| ime 7.20h
INSTRUM s
- N PROBHD 7\194'}‘5?7'91(
J PULPROG  zgpe30
™ 65536
SOLVENT DMSO
NS 14400
DS 4
SWH  31512.605 Hz
FIDRES  0.961688 Hz
AQ 10398378 sec
RG 188.97
DW 15,867 usec
DE 7.12 usec
TE 081 K
DI 2.00000000 sec
DII 003000000 sec
DO 12
SFO1  125.7621889 Milz
NUCT 13C
Pl 10.00 usec
PLWI  88.00000000 W
SFO2  500.1025005 MHz
NUC2 IH
CPDPRGZ  waltz]6
PCPD2 80.00 usec
PLW2 2100000000 W
PLWI2 032813001 W
PLWI3 016504000 W
F2 - Processing parameters
S| 65536
SF 1257503039 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 140
| il o A ik I\ . J i
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm



'H NMR spectrum of 50

Current Data Parameters
NAME Dibutyl-Nor
PNO

EX
o Q PROCNO 1
F.
o F2 - Acquisition Parameters
Date 20170515
SN N Time 19.19h
/\) K INSTRUM speet
PROBHD 2119470 0191 ¢
ULIROG 230
D 65536
OLYENT — CDCI3
S 3
S 2
SWi 10000.000 Hz
FIDRES  0.305176 Hz
32767999 sec
RG 167.95
Dw 50.000 uscc
DE 6.50 uscc
I [ f TE 2080 K
DI 5.00000000 see
™o 1
SFOL  500.1030883 MHz
NUCI iH
Pl 10.00 usec

PLWI 21.00000000 W
F2 - Processing parameters
si 65336

SF 500.1000127 MHz
WDW EM

SSB 0
LB 0.30 Hz

GB 0
PC 1.00

. | N |

I R |7 ) | ) I TN

T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 ppm

3C NMR spectrum of 50

Current Data Paray TS
NAME  Dibutyl-Nor
EXPNO 2
PROCNO 1

o o
F .
T oH F2 - Acquisition Parameters
Date 20170516
/\:)N L Time 540h

INSTRUM spect
PROBHD 7119470 0191 (
PULPROG  zgpg30

™ 65536
SOLVENT CDCI3
S 11968
4

SWH  31250.000 He
FIDRES 0.953674 Hz

AQ 10485760 sec
RG 188.97

Dw 16.000 usec
DE 8.87 usec
TE 08.1 K

DI 2.00000000 sec

DIl 0.03000000 sec

DO 44
SFO1 1257621889 MHz
NUC1 13C

Pl 10.00 usec
PLW1 8800000000 W
SFO2 500.1025005 MHz

NUC2 IH
CPDPRG[2 waltz16
PCPD2 80.00 usec

se
PLW2 21.00000000 W
PLWI2 0.32813001 W
PLWI3 0.16504000 W

F2 - Processing parameters
sl 65336

SF 125.7502278 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 0 ppm




H NMR spectrum of 55

Current Data Parameters
NAME

Ethylenediamine-Boe-Cipro
o o EXPNO
e PROCNO 1
] OH 3 - Acquisition Parameters
e 20170504
BochN._~y N ime 17
H TRUM
ROBHD Z119470 0191 ¢
ROG
ENT DMSO
32
3
000,000 Hz
1DRES 0.305176 Hz
767999 sec
86,78
50,000 use
6.50 usec
2930 K
500000000 sec
FOI  500.1030883 MHz
uct TH
10.00 usee
{1 2100000000 W
Processing parameters
| 500.1000039 MHz
W EM
S
B 030 Hz
6B
P 1.00
| |
1 f
| '. |
T T T T T T T T T T T T
15 14 13 12 11 10 9 7 6 4 3 1 ppm
o 9] fenfm) | [e) =)
b b B ] ] =13 heIN
= = == - il =il
o o .
pisition Parameters
F. 20170505
| OH 816h
spect
BWHN\/\N N 19470 0191 (
H zgpei0
DMSO
0
]
SWH 31250000 He
FIDRES  0.953674 Hz
Q 0485760 sec
188.97
W 16.000 usee
DE 887 usec
TE 2980
200000000 sec
DIl 003000000 sce
D0
SFOI 1257621889 MHz
NUCH 13C
Pl 10,00 usce
PLWI 8800000000 W
SFO2  500.1025005 MHz
NUC2 it
CPDPRGIZ  waltzlo
PCPD2 80.00 uses
PLW2 2100000000 W
PLWIZ 032813001 W
PLWIS 016501000 W
F2- Processing parameters
si 65536
SF
WDW
1.00 Hz
1.40
L N | L bl
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 40 30 20 10 0 ppm



H NMR spectrum of 56

Current Data Parameters
Et

NAME encdiamine-Boc-Nor
N
o o OCNO
E F2 - Acquisition Parameters
OH Date 20170509
BocHN | m;L 1749 h
c INSTRUM ~ spect
\/\H PROBHD Z119470 0191 (
k PULPROG 730
™ 536
SOLVENT DMSO
NS 32
DS 2
SWH  10000.000 He
FIDRES 0305176 Hz
0 32767999 see
5 3156
30,000 usee
6.50 usee
: 2980 K
500000000 sce
|
SFO1 5001030883 Mz
uc1 1H
Pl 10.00 usce
PLWI  21.00000000 W
F2 - Processing parameters
S 553
SF 500.1000000 MHz
Wow EM
558
LB 0.30 Hz
GB
| PC 100
—_ - - J s s )‘
i
| |
T T T T T T T T T T T T T T T
15 14 13 12 10 9 8 7 6 5 4 3 2 1 ppm
e ol o ol ) o =) =
“ s s = = S =
(=] Ll v ol o o ) o
Current Data Paramet
NAME
EXPNO 2
PROCNO 1
o o
F2 - Acquisition Paramcters
F. OH Date. 0170510
I Lime 731h
INSTRUM  spoct
BocHN. -~y N PROBHD. 2119490 0191 ¢
H k PULPROG g0
SOLVENT DMSO
NS
SWH 31250000 He
FIDRES  0.953674 Hz
AQ LOISSTO0 sec
RG 18897
DW 16,000 usec
DE 57 uses
TE 2980 K
DI 200000000 sec
DIl 003000000 sec
SFOL 1257621889 Miz
NUCI 13
Pl 10,00 usec
PLWI 8800000000 W
SFOZ 5001025005 Miz
< 1H
CPDPRGI2  walizl6
PCPD2 50.00 usec
PLW2 2100000000 W
PLWI2 032813001 W
PLWIS 016504000 W
F2. Processing parameters
si 03530
S 12575082 Mz
Wow M
ssB o
I 1.00 Hz
6B 0
P 140
J m ke i " J L " Fa A\ | —
’ " "
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




"H NMR spectrum of 51

o a
F.
I ‘OH
Ha"v\N »
X

Current Data Parameters

NAME  Ethylenediamine-Cipro
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170504
Time: 17.27h
INSTRUM spect
PROBHD 7114607 0176 (
PULPROG 7g30
™D 65536
SOLVENT DMSO
NS 32
DS 2
SWH 12019.230 Hz
FIDRES  0.366798 Hz
AQ 27262976 sec
RG 7695
DW 41,600 usee
DE 6.50 usec
It 2980
D1 5.00000000 sec
TDO 1
SFOL 600.1337060 MHz
S 1H
1 10.00 usec
LWL 2700000000 W

2| Processing parameters

65336
600.1300049 MHz

no

T
15 14 13 11 10 8 7 6 4 1 ppm
rcj ﬁ ﬁlﬁ F\.TQW rﬂ Fq\ﬁ
=) <199 = (= ®|=
= = lslal =l [ ==
Current Data Parameters
NAME  Ethylenediamine-Cipro
EXPNO 2
PFROCNO 1
o o F2 - Acquisition Parameters
E Das 20170305
Time 723h
- | INSTRUM spect
K PROBHD 7114607 0176 (
,\/\H N PULPROG  zgpg30
cl i
A SOLVENT DMSO
NS 6800
DS
SWH 36057691 Hz
FIDRES  1.100393 Hz
AQ 9087659 sec
RG 192.81
DW 13.867 usec
DE
TE 2080 K
DI 2,00000000 sec
DIl 0.03600000 sec
TDO 14
SFOl 1509178981 MHz
NUCI 13C
Pl 1200 usec
PLWI 7800000000 W
SFO2  600.1324005 MHz
NUC2 i
CPDPRG[2  walizlé
2 70.00 usec
2700000000 W
055102003 W
PLW 027715999 W
F2 - Processing parameters
si 32768
SF 1509028741 MHz
WDW EM
SSB 0
LB 100 Hz
GB
PC 140
’ . v W " e
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 ppm



'H NMR spectrum of 52

o K
N

Current Data Parameters
NAME  Ethylenediamine-Nor
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date 20170501

Time 1841h
INSTRUM spect
PROBHD Z119470_0191 (
PULPROG 2230

™ 65536
SOLVENT DMSO
NS 16

Ds 2
SWH 10000.000 Hz

FIDRES 0.305176 Hz
Q 2767999 sec
G 8,09

DWW 50.000 usec

DE 6.50 usec

IE 2980 K

D1 5.00000000 sec

|TDO

ISFO1 500.1030883 MHz

INUCT 1H
1 10.00 usec

P
PLWI 21.00000000 W
F2 - Processing parameters
si 65336

533
500.1000038 MHz

EM
0.30Hz
1.00
|
T T T T T T T T T T T T T
15 14 13 12 11 10 9 7 [ 4 3 2 1 ppm
= = e g il
C NMR spectrum of 52
Current Data Parameters
NAME  Ethylenediamine-Nor
EXPNO 2
o o PROCNO 1
F F2 - Acquisition Parameters
i OH Date_ 20170502
HaN” Time 732
Ty N INSTRUM spect
cl H PROBHD Z119470_0191 (
PULPROG  zgpa30
) 3536
SOLVENT DMSO
NS 14830
DS 4
SWH 31250000 Hz
FIDRES 0953674 Hz
AQ 10485760 sec
RG 18897
DW 16.000 usec
DE 8.87 usec
TE 2081 K
D1 2.00000000 sec
DIl 0.03000000 sec
TDO 13
SF 1257621889 MHz
NUCI 13C
Fl 10.00 usec
PLWI  88.00000000 W
SFO2  500.1025005 MHz
c2 H
CPDPRG[2  walizl6
PCPD2 80,00 usec
FLW2  21.00000000 W
PLWIZ 032813001 W
PLWI3 016304000 W
F2 - Processing parameters
si 63536
F 1257503006 MHz
WDW 0
SSB 0
LB OHz
GB 0
PC 140
T T T T T T T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



