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General Experimental Details

Unless otherwise stated, all solvents and reagents were purchased and used from commercial
sources. Anhydrous solvents were obtained from an Innovative Technology PureSolv7 purification
system.

Nuclear magnetic resonance spectra were recorded at 300 K using either a Bruker AVANCE
DRX300 (300 MHz), AVANCE DRX400 (400 MHz) or AVANCE DRX500 (500 MHz) spectrometer. 'H
chemical shifts are expressed as parts per million (ppm) with residual chloroform (o 7.26), methanol (o
3.31) or dimethyl sulfoxide (6 2.50). *C chemical shifts are expressed as parts per million (ppm) with
residual chloroform (o 77.16), methanol (6 49.00) or dimethyl sulfoxide (d 39.52).

Low-resolution mass spectra (LRMS) were recorded using electrospray ionisation (ESI) recorded
on a Bruker AmaZon SL ion trap spectrometer. High-resolution mass spectrometry (HRMS) was
performed on a Bruker Apex Qe 7T Fourier Transform Ion Cyclotron Resonance mass spectrometer
equipped with an Apollo II ESI/MALDI dual source.

High performance liquid chromatography (HPLC) analysis of organic purity was conducted on a
Waters Alliance 2695 instrument using a SunFire™ C18 column (5 pm, 2.1 x 150 mm) and detected
using a Waters 2996 photodiode array (PDA) detector set at either 230 or 254 nm. Separation was
achieved using water + 0.1% trifluoroacetic acid (solvent A) and acetonitrile + 0.1% trifluoroacetic acid
(solvent B) at a flow rate of 0.2 mL/min and a gradient of 0% B to 100% B over 30 minutes. HPLC data
is reported as percentage purity and retention time (Rr) in minutes.
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Scheme S1. Synthesis of reported TDP-43 aggregation inhibitor 1. Reagents and Conditions: (a) i) Chloroacetone,
Nal, Acetone, rt, 30 min ii) Methylamine, CAN, AgNOs, MeOH, rt, 6 h, 56% (b) NaOH@qg, EtOH, rt, 12 h, 74% (c)
Pyrrolidine, PyBOP®, Pr2EtN, DMF, rt, 1 h, 46% (d) HSOsCl, MeCN, 1 h, 0 °C (e) 5-Chloro-2-methylaniline, EtsN,
MeCN, 0 °C —rt, 1 h, 27% (over 2 steps).

Ethyl 1,2,5-trimethyl-1H-pyrrole-3-carboxylate (3)

A solution of Nal (3. 47 g, 23.2 mmol) in acetone (40 mL) was treated with 1-chloropropan-2-one
(1.72 mL, 21.4 mmol) and stirred at rt for 15 min at which point a white precipitate had formed. The
reaction mixture was filtered over Celite® to remove the precipitate and the filtrate was then
concentrated under reduced pressure. The formed 1-iodopropan-2-one was used without any further
purification. A separate solution of ceric ammonium nitrate (400 mg, 730 umol), ethyl 3-oxobutanoate
(1.88 mL, 14.7 mmol) and methylamine (2 M Solution in THF, 9.5 mL, 19.0 mmol) in MeOH (40 mL)
was stirred at rt for 1 h. The reaction mixture was then treated with AgNOs (2.50 g, 14.7 mmol) and
stirred until all AgNOshad dissolved. The crude 1-iodopropan-2-one in MeOH (10 mL) was added to
the reaction mixture and stirred at rt for 1.5 h. The reaction was filtered over Celite®, and the filtrate
was concentrated under reduced pressure. The crude product was then partitioned between H20O (50
mL) and CH2Cl2 (50 mL). The aqueous phase was washed with CH2Clz (2 x 50 mL). The combined
organic layers were then washed with brine (1 x 50 mL), dried over MgSOs and concentrated under
reduced pressure. The crude product was purified through flash chromatography (1:9 EtOAc/Hex) to
yield the title compound as a yellow oil that solidified on standing to give a yellow solid (1.49 g, 56%).
"H NMR (500 MHz, CDCls) d 6.25 (q, J = 1.0 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H), 3.39 (s, 3H), 2.50 (s, 3H),
2.18(d, J=0.9 Hz, 3H), 1.32 (t, J=7.1 Hz, 3H) ppm; *C NMR (126 MHz, CDCls) d 165.87, 135.55, 127.89,
110.66, 107.20, 59.21, 30.35, 14.70, 12.42, 11.58 ppm. Matched previously reported characterisation data

[1].

1,2,5-Trimethyl-1H-pyrrole-3-carboxylic acid (4)

A solution of 3 (405 mg, 2.24 mmol) in EtOH (10 mL) was treated with NaOH (2 M aq. sol, 5.6 mL,
11.2 mmol) and heated at reflux overnight, at which point TLC indicated conversion of the starting
material. The reaction mixture was then diluted with water and acidified to pH 2. The aqueous phase
was then extracted with CH2Clz (3 x 50 mL). The combined organic phases were then washed with brine
(1 x 50 mL), dried over MgSOs and concentrated under reduced pressure to yield the title compound
as a white solid (253 mg, 74%). Ry 0.58 (1:1 EtOAc/Hex); '"H NMR (500 MHz, DMSO-ds) d 11.43 (s, 1H),
6.04 (q, J = 1.0 Hz, 1H), 3.36 (s, 3H), 2.41 (s, 3H), 2.12 (d, J = 1.0 Hz, 3H) ppm; *C NMR (126 MHz,
DMSO-ds) & 166.25, 134.58, 127.31, 110.06, 106.96, 30.03, 11.93, 11.07 ppm; LRMS (+ESI) m/z: 154
([M+H]+, 22), 176 ([M+Na]*, 100).



Pyrrolidin-1-y1(1,2,5-trimethyl-1H-pyrrol-3-yl)methanone (5)

A solution of 4 (206 mg, 1.35 mmol), PyBOP (757 mg, 1.45 mmol) and pyrrolidine (0.12 mL, 1.44
mmol) in DMF (5 mL) was treated with DIPEA (0.50 mL, 2.88 mmol). The reaction mixture was stirred
at rt for 2 h at which point TLC indicated conversion of the starting material. The reaction mixture was
then diluted in H20 (50 mL) and extracted with EtOAc (3 x 50 mL). The combined organic phases were
then washed with H20 (1 x 50 mL), brine (1 x 50 mL), dried over MgSOs and concentrated under
reduced pressure. The crude product was purified through flash chromatography (EtOAc) to yield the
title compound as an off-white solid (128 mg, 46%). '"H NMR (500 MHz, CDCls) d 5.97 (q, J = 0.9 Hz,
1H), 3.61 — 3.54 (m, 4H), 3.37 (s, 3H), 2.40 (s, 3H), 2.18 (d, /= 0.8 Hz, 3H), 1.92 — 1.84 (m, 4H) ppm; *C
NMR (126 MHz, CDCls) 6 167.16, 131.89, 126.71, 114.95, 105.64, 49.20, 46.11, 30.17, 26.66, 24.52, 12.48,
11.72 ppm; LRMS (+ESI) m/z: 207 ((M+H]*, 34), 229 ([M+Na]*, 94).

N-(5-Chloro-2-methylphenyl)-1,2,5-trimethyl-4-(pyrrolidine-1-carbonyl)-1H-pyrrole-3-sulfonamide
(1

A solution of 5 (117 mg, 568 umol) in MeCN (5 mL) was cooled to 0 °C and put under an
atmosphere of N2. The reaction mixture was then treated dropwise with chlorosulfuric acid (0.38 mL,
5.68 mmol). The reaction mixture was stirred at 0 °C for 1 h at which point TLC indicated conversion
of starting material. The reaction mixture was then treated dropwise with EtsN (0.87 mL, 6.24 mmol) at
0 °C and stirred for a further 30 min. A solution of 5-chloro-2-methylaniline (96 mg, 680 pmol) in MeCN
(3 mL) was then added to the reaction mixture and warmed to rt. The reaction mixture was stirred for
1 h and then concentrated under a stream of N2. The crude reaction mixture was purified by flash
chromatography (1:1 EtOAc/Hex) to yield the title compound as a white solid (63 mg, 27%). Ry 0.45
(EtOAc); TH NMR (300 MHz, CDCls) d 7.49 (s, 1H), 7.25 (d, ] =2.1 Hz, 1H), 7.03 (d, ] = 8.2 Hz, 1H), 6.97
(dd, J=8.2, 2.1 Hz, 1H), 3.87 - 3.71 (m, 1H), 3.57 — 3.39 (m, 2H), 3.35 (s, 3H), 3.30 - 3.13 (m, 1H), 2.31 (s,
3H), 2.19 (s, 3H), 2.17 (s, 3H), 2.08 — 1.81 (m, 4H) ppm; 3C NMR (126 MHz, CDCls) d 166.78, 137.66,
133.78,131.63, 131.25, 131.22, 126.71, 125.09, 123.09, 116.32, 114.63, 48.74, 45.96, 30.73, 25.85, 24.84, 17.75,
11.47, 10.34 ppm; LRMS (+ESI) m/z: 432 ([M+Na]*, 100), 841 ([2M+Na]*, 10); HRMS (+ESI) Calc. for
C19H24CIN3OsS [M+Na]*: 432.1125/434.1095, found: 432.11210/434.10901; HPLC Rr =24.01 min, 99.6%
(254 nm), 95.6% (230 nm). Matched previously reported characterisation data however full
characterisation data has been reported [2].
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Scheme S2. Synthesis of pyridine core scaffold-hopping derivative 2. Reagents and Conditions: a) i. Acetic
Anhydride, neat, 120 °C, 5 h ii. MeOH, 70 °C, 2 h, 65% (Over 2 Steps) b) Pyrrolidine, EDC-HCl, HOBt, CH2Cl, rt,
30 min, 92% c) LiBHs (2 M in THF), THF, 0 °C - rt, 1 h, 42% d) i. PBrs, CH2Clz, 0 °C - rt, 12 h ii. 5-Chloro-2-
methylphenol, NaH, DMF, 0 °C - rt, 30 min, 50% (Over 2 Steps).

2-(Methoxycarbonyl)nicotinic acid (6)

A mixture of quinolinic acid (3.0 g, 18.0 mmol) and acetic anhydride (6.0 mL, 63.5 mmol) was
heated at 120 °C for 6 h. The reaction mixture was then concentrated and diluted with CH2Cl> (30 mL).
The resulting white precipitate was collected by filtration and washed with CH2ClL2 (2 x 10 mL) and
dried to yield furo[3,4-b]pyridine-5,7-dione as an off-white solid that was used without further
purification. A solution of furo[3,4-b]pyridine-5,7-dione (2.2 g, 14.8 mmol) in MeOH (30 mL) was
heated at reflux for 3 h at which point TLC indicated conversion of the starting material. The reaction
mixture was then concentrated under reduced pressure. The crude reaction mixture was recrystalised
from EtOAc to yield the title compound as an off-white solid (2.11 g, 65% Over 2 steps). m.p. 118 -
122 °C (EtOAc); '"H NMR (500 MHz, MeOD) 9 8.71 (dd, /=4.9, 1.7 Hz, 1H), 8.36 (dd, /= 8.0, 1.6 Hz, 1H),
7.64 (dd, J=8.0,4.9 Hz, 1H), 3.93 (s, 3H) ppm, COOH proton not observed; *C NMR (126 MHz, MeOD)
0168.72,167.52,152.91, 152.71, 139.70, 127.57, 126.42, 53.42 ppm; LRMS (+ESI) m/z: 204 ((M+Na]*, 100);
LRMS (-ESI) m/z: 180 ([M-H],, 100). Spectral data matched previously reported data [3]. Thermal data
matched previously reported data [4].

Methyl 3-(pyrrolidine-1-carbonyl)picolinate (7)

A solution of 6 (502 mg, 2.77 mmol), EDCI (692 mg, 4.46 mmol), HOBt (425 mg, 3.15 mmol) and
pyrrolidine (0.25 mL, 3.04 mmol) in CH2Cl2 (15 mL) was stirred at r.t. for 30 min, at which point TLC
indicated consumption of the starting material. The reaction mixture was then concentrated and
purified by flash chromatography (1:19 MeOH/CH2Cl) to yield the title compound as a colourless oil
(600 mg, 92%). Ry 0.33 (1:19 MeOH/CH:Cl2); "H NMR (400 MHz, CDCls) 0 8.74 (dd, /=4.7, 1.7 Hz, 1H),
7.72(dd, J=7.8, 1.7 Hz, 1H), 7.52 (dd, J=7.8, 4.7 Hz, 1H), 3.97 (s, 3H), 3.68 (t, J= 6.9 Hz, 2H), 3.12 (t, J
= 6.7 Hz, 2H), 2.03 - 1.94 (m, 2H), 1.94 — 1.85 (m, 2H) ppm; *C NMR (101 MHz, CDCls) 6 167.13, 165.19,
149.69, 144.17, 136.19, 135.66, 126.79, 53.28, 48.51, 45.83, 26.02, 24.64 ppm; LRMS (+ESI) m/z: 235
([M+H]*, 12), 257 ([M+Nal*, 63).

(2-(Hydroxymethyl)pyridin-3-yl)(pyrrolidin-1-yl)methanone (8)

A solution 7 (204 mg, mol) in dry THF (8 mL) was cooled to 0 °C and treated dropwise with LiBHa4
(2 M in THF, 0.4 mL, 1.02 mmol). The reaction mixture was stirred at 0 °C for 1 h at which point TLC
indicated conversion of the starting material. The reaction mixture was quenched by the addition of
H20 (2 mL) and stirred for 15 min. The reaction mixture was then diluted with diethyl ether (10 mL),



dried over MgSOs and concentrated under reduced pressure. The crude product was purified by flash
chromatography (1:19 MeOH/CH2CL) to yield the title compound as a light-yellow oil (75 mg, 42%). Ry
0.27 (1:19 MeOH/CH:Clz); '"H NMR (500 MHz, CDCls) d 8.60 (dd, /=4.9, 1.7 Hz, 1H), 7.63 (dd, /= 7.6,
1.7 Hz, 1H), 7.27 (dd, J=7.7, 4.9 Hz, 1H), 4.75 (s, 2H), 4.16 (br s, 1H), 3.66 (t, /=7.0 Hz, 2H), 3.23 (t, J =
6.7 Hz, 2H), 2.03 - 1.94 (m, 2H), 1.94 - 1.86 (m, 2H) ppm; *C NMR (126 MHz, CDCls) d 167.19, 156.21,
149.13, 134.43, 130.95, 122.14, 63.27, 49.06, 46.00, 26.26, 24.59 ppm; LRMS (+ESI) m/z: 207 ([M+H], 32),
229 ([M+Na]*, 100).

(2-((5-Chloro-2-methylphenoxy)methyl)pyridin-3-yl)(pyrrolidin-1-yl)methanone (2)

A solution of 8 (70 mg, 339 umol) in CH2Cl2(5 mL) was put under an atmosphere of N2 and cooled
to 0 °C. The reaction mixture was then treated dropwise with PBrs (0.03 mL, 407 pmol). The reaction
mixture was warmed to rt and stirred for 30 min, at which point TLC indicated conversion of starting
material. The reaction mixture was then added slowly to a solution of sat. ag. NaHCOs (50 mL). The
aqueous phases were then washed with CH2Clz2 (3 x 50 mL). Combined organic phases were then
washed with brine (1 x 50 mL), dried over MgSOs and concentrated under reduced pressure to a pink
oil. The crude (2-(bromomethyl)pyridin-3-yl)(pyrrolidin-1-yl)methanone was used without further
purification. A solution of 5-chloro-2-methylphenol (49 mg, 344 umol) in DMF (2 mL) was cooled to 0
°C under an atmosphere of N2 and then treated portionwise with NaH (60% Dispersion in Mineral Oil,
19 mg, 475 umol). The reaction mixture was stirred for 15 min and then treated dropwise with crude
mixture of (2-(bromomethyl)pyridin-3-yl)(pyrrolidin-1-yl)methanone in DMF (2 mL). The reaction
mixture was warmed to rt and stirred for 2 h, at which point TLC indicated consumption of starting
material. The reaction mixture was diluted in H-O (50 mL) and extracted with EtOAc (3 x 50 mL). The
combined organic phases were then washed with H20 (1 x 50 mL), 1 M aq. LiCl (1 x 50 mL), brine (1 x
50 mL), dried over MgSOs and concentrated under reduced pressure. The crude reaction mixture was
purified by flash chromatography (1:49 MeOH/CH2Cl) to yield the title compound as a colourless oil
that formed a white crystalline solid upon standing (66 mg, 50%). Ry 0.36 (1:49 MeOH/CH:Cl2); "H NMR
(300 MHz, CDCls) 0 8.66 (dd, J=4.9, 1.7 Hz, 1H), 7.64 (dd, J=7.7, 1.7 Hz, 1H), 7.33 (dd, /=7.7, 49 Hz,
1H), 7.01 (dd, J=7.9, 0.9 Hz, 1H), 6.94 (d, /= 2.0 Hz, 1H), 6.83 (dd, /= 8.0, 2.0 Hz, 1H), 5.29 (s, 2H), 3.61
(t, J=7.0 Hz, 2H), 3.11 (t, J = 6.7 Hz, 2H), 2.14 (s, 3H), 1.98 - 1.82 (m, 2H), 1.83 — 1.67 (m, 2H) ppm; *C
NMR (126 MHz, CDCls) d 167.29, 157.39, 153.40, 149.77, 134.79, 133.24, 132.04, 131.36, 125.28, 123.13,
120.95, 112.76, 70.75, 48.93, 45.85, 26.05, 24.57, 15.95 ppm; LRMS (+ESI) m/z: 331 ([M+H]*, 32), 353
([M+Na]*, 100), 683 ([2M+Na]*, 48); HRMS (+ESI) Calc. for CisHisCIN202 [M+H]*: 331.1208, found:
331.1202; HPLC Rr = 23.57 min, 98.7% (254 nm), 97.71% (230 nm).
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