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1. Detailed chemical synthesis and intermediate characterization
Procedure A (general conditions):

N-(6-Methoxybenzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamide (1)
N,N’-Carbonyldiimidazole (12 mmol, 1.95 g) was added to a solution of 6-methoxybenzo[d]thiazol-
2-amine (10 mmol, 1.80 g) in anhydrous DCM (50 mL) and the reaction was heated at reflux for 20 h.



The reaction mixture was cooled down to 2-8°C, precipitate was collected by suction filtration and
washed with cold DCM [1]. The crude product was dried under reduced pressure to yield
N-(6-methoxybenzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamide (1) as a white solid (2.72 g, 99%) and

used in next reaction step without further purification.

Procedure B (general conditions):

1-Aryl-3-(6-methoxybenzo[d]thiazol-2-yl)ureas (final products 2-6, 8, 11, 28, 29 and intermediates 7a,
9a, 10a)

An aromatic amine (1.1 mmol) was added to the suspension of N-(6-methoxybenzo[d]thiazol-2-yl)-
1H-imidazole-1-carboxamide (1 mmol) in anhydrous acetonitrile (15 mL) and the reaction was heated
at reflux for 20 h [1]. The reaction was cooled to RT, quenched with water (1 M HCI in presence of
phenolic group) and the precipitate was collected by suction filtration. The crude product was
recrystallised from Et;0:MeOH and dried to constant weight yielding corresponding 1-aryl-3-(6-

methoxybenzobenzo[d]thiazol-2-yl)ureas.

N-Boc-protected urea derivatives (7a, 9a, 10a)

Compound R Yield

/OQN o) X 7a 3-NH(Boc), 4-OH 65%
sy | R 9a 4-N(Boc), 99%

H H 10a 3-Cl, 4-N(Boc), 82%

Compounds 7a, 9a, 10a were used for the next step (N-Boc cleavage) without further analysis/

purification.

Procedure C (general conditions):

N-Boc-cleavage of N-Boc-protected derivatives (7, 9, 10)

/OQN o /@ 7: R =3-NH,, 4-OH
| TR 9: R=4-NH,
S)\NJ\N = 10: R = 3-ClI, 4-NH,
H H
N-Boc-protected urea derivative (7a, 9a, 10a, 1 mmol) was stirred for 24 h in 4 M HCI-dioxane
solution (10 mL) [2]. Reaction mixture was diluted with Et;O (50 mL) to achieve complete

hydrochloride salt precipitation, which was collected by suction filtration. Solution of 1 M NaOH was

added to the mixture of hydrochloride salt in H>O to achieve desired pH value and mixture was stirred



for next 2 h. Final precipitate was collected by suction filtration, dried and recrystallised (Et,O:MeCN,

5:1) to yield corresponding urea derivatives (7, 9, 10).
Procedure D (general conditions):

Palladium on activated carbon catalysed hydrogenation

A nitrobenzene/imine derivative was dissolved in EtOH and palladium on activated carbon (Pd/C,
10%, 0.05 eq) was added. The hydrogen atmosphere was introduced and the mixture was stirred at RT
overnight [3]. The mixture was filtered through celite pad and solvent was removed under reduced

pressure to yield corresponding final compound.

4-Amino-2-methylphenol (12)
Beige solid; yield 99%; *H NMR (500 MHz, DMSO-ds) & 8.13 (s, 1H), 6.46 (d, J = 8.3 Hz, 1H), 6.32
(d, J=2.6 Hz, 1H), 6.22 (dd, J = 8.3, 2.7 Hz, 1H), 4.27 (br s, 2H), 2.00 (s, 3H).

2-(Tert-butyl)-4-nitrophenol (13)

The solution of 2-(tert-butyl)phenol (3 mmol, 0.45 g) in glacial acetic acid (4 mL) was cooled to
5°C and the mixture of nitric acid (3 mmol, 0.19 mL, 70%) in glacial acetic acid (1 mL) was added drop-
wise. Reaction mixture was allowed to reach RT and stirred for next 2 h [4]. Then, reaction mixture was
poured to cooled H,O (50 mL) and precipitate was collected by suction filtration. The residue was
purified by column chromatography (heptane:EtOAc, 25:1) to yield 2-(tert-butyl)-4-nitrophenol as a
dark red solid (0.24 g, 41%).

IH NMR (500 MHz, Chloroform-d) & 8.22 (d, J = 2.7 Hz, 1H), 8.01 (dd, J = 8.7, 2.7 Hz, 1H), 6.76
(d, J = 8.7 Hz, 1H), 5.91 (s, 1H), 1.44 (s, 9H).

4-Amino-2-(tert-butyl)phenol (14)

Ammonium chloride (8 mmol, 0.43 g) and iron powder (20 mmol, 1.12 g) were added to the
solution of 2-(tert-butyl)-4-nitrophenol (2 mmol, 0.40 g) in MeOH:H-0 (5 mL, 1:1) and the reaction
mixture was stirred at RT for next 2 h [5]. The mixture was diluted with THF, filtered through celite pad
and solvent was removed under reduced pressure. Crude residue was purified by column
chromatography (heptane:EtOAc, 3:1) to yield 4-amino-2-(tert-butyl)phenol as a beige solid (0.22 g,
67%).

'H NMR (300 MHz, Chloroform-d)  6.66 (d, J = 2.6 Hz, 1H), 6.50 (d, J = 8.2 Hz, 1H), 6.43 (dd, J =
8.2, 2.7 Hz, 1H), 1.38 (s, 9H).

5-Amino-2-hydroxybenzonitrile (15)
5-Amino-2-methoxybenzonitrile (2 mmol, 0.30 g) was suspended in anhydrous DCM (20 mL).

Then, aluminium chloride (7 mmol, 0.93 g) was added and the reaction mixture was heated at reflux



overnight. After the reaction was completed (monitored by TLC), water was slowly poured in and the
reaction mixture was stirred for another 15 mins. Then the product was extracted to EtOAc (3 x 25 mL),
organic layer was washed with brine, dried over anhydrous Na,SO4 and solvent was removed under
reduced pressure. The crude product was purified by column chromatography (CHCIs;:MeOH, 200:1) to
obtain 5-amino-2-hydroxybenzonitrile as an orange solid (0.24 g, 88%) and used directly in next

synthesis step.

HRMS (ESI) calculated for C;H7NO [M+H]* 135.05529, found 135.05533.

Procedure E (general conditions):

N 16: R = 3-NH(Boc), 4-OH
@R 17: R = 4-N(Boc),
O,N 18: R = 3-Cl, 4-N(Boc),
The mixture of an nitro-substituted aromatic amine (3 mmol) and DMAP (0.15 mmol) in anhydrous
THF (15 mL) was cooled to 0°C and solution of tert-butyl-dicarbonate (6.15 mmol for 57 and 59;

N-Boc-protection (16-18)

3.05 mmol for 58) in anhydrous THF (5 mL) was added drop-wise. Reaction mixture was allowed to
reach RT, stirred overnight and heated at 65°C for 2 h to complete the reaction [2]. Solvent was removed
under reduced pressure, residue was diluted with EtOAc (75 mL), washed with citric acid (15%, 2 x
15 mL), water (15 mL) and brine (15 mL). Organic layer was dried over anhydrous Na,SOs, solvent

removed under reduced pressure and crude residue was used without further purification.

Reduction of N-Boc-protected nitro-derivatives (19-21)
N 19: R = 3-NH(Boc), 4-OH
| R 20:R=4-N(Boc),
HoN 21: R = 3-Cl, 4-N(Boc),

Procedure D (Pd/C catalysed hydrogenation) was used to obtain corresponding N-Boc-protected aniline

derivative and crude product was used in next step without further purification.

(4-Amino-2-chlorophenyl)methanol (22)

Lithium aluminium hydride (9 mmol, 0.34 g) was suspended in anhydrous THF (5 mL) at -5°C and
suspension was stirred 1 h at -5°C under nitrogen atmosphere. Solution of 4-amino-2-chlorobenzoic acid
(3 mmol, 0.51 g) in anhydrous THF (3 mL) was added dropwise over the 30 min time period [6]. The
reaction mixture was allowed to reach RT and stirred overnight. The reaction was quenched with H-0,
alkalised with saturated NaHCO3 solution and extracted to EtOAc (3 x 25 mL). The organic layers were

combined, dried over anhydrous Na;SO4 and solvent was removed under reduced pressure. The residue



was purified by column chromatography (CHCI;:MeOH, 500:1) to vyield (4-amino-2-
chlorophenyl)methanol as a beige solid (0.46 g, 98%).

IH NMR (500 MHz, DMSO-de) § 7.11 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 2.2 Hz, 1H), 6.49 (dd, J = 8.2,
2.2 Hz, 1H), 5.26 (s, 2H), 4.95 (t, J = 5.5 Hz, 1H), 4.37 (d, J = 5.5 Hz, 2H).

2-chloro-4-((6-chlorobenzo[ d]thiazol-2-yl)amino)phenol (23)

2,6-dichlorobenzo[d]thiazole (1 eg.) and 4-amino-2-chlorophenol (1.05 eq.) were dissolved in
N-methyl-2-pyrrolidone (NMP; 3mL/mmol) and the reaction mixture was stirred at 160°C overnight.
After the reaction was completed (monitored by TLC), 1M ag. HCI was added to the reaction mixture
and the water layer was extracted with EtOAc. The water layer was adjusted to pH=7 and extracted with
EtOAc. The organic layer was evaporated and the crude residue was purified using column

chromatography to obtain the product in 30% vyield.

N-(3-chloro-4-hydroxyphenyl)-6-methoxybenzo[d]thiazole-2-carboxamide (24)
6-methoxybenzo[d]thiazole-2-carboxylic acid (1 eq.) was dissolved in anhydrous DMF
(7 mL/mmol), CDI (1.1 eq.) was added and the reaction mixture was stirred at RT for 1 h. Then 4-
amino-2-chlorophenol (1.1 eq.) was added and the reaction was stirred at RT overnight. After the
reaction was completed (monitored by TLC), 1M ag. HCI was added to the reaction mixture, resulting
precipitate was collected by filtration and recryctallized from MeCN to obtain N-(3-chloro-4-

hydroxyphenyl)-6-methoxybenzo[d]thiazole-2-carboxamide in 58% vyield.

3-chloro-4-methoxy-N-(6-methoxybenzo[d]thiazol-2-yl)benzamide (25)

3-chloro-4-methoxybenzoic acid (1 eg.) was dissolved in anhydrous DMF (7 mL/mmol), CDI
(1.1 eq.) was added and the reaction mixture was stirred at RT for 2 h. Then 6-methoxybenzo[d]thiazol-
2-amine (1.1 eq.) was added and the reaction was stirred at RT overnight. After the reaction was
completed (monitored by TLC), 1M ag. HCI was added to the reaction mixture and the resulting
precipitate was collected by filtration and dried. The crude product was purified by column
chromatography to obtain 3-chloro-4-methoxy-N-(6-methoxybenzo[d]thiazol-2-yl)benzamide in 34%
yield.

Procedure F (general conditions):
O-demethylation using aluminium trichloride

Corresponding phenylmethylether (1 eq.) was dissolved/dispersed in anhydrous toluene (12
mL/mmol), aluminium chloride (3.5 eq.) was added and the reaction mixture was stirred at reflux

overnight. After the reaction was completed (monitored by TLC), water was slowly poured in and the



reaction mixture was stirred for another 15 mins. Then the product was extracted to EtOAc, organic
layer was washed with brine, dried with anhydrous Na,SO4 and evaporated. The crude product was

either further purified (described separately for respective compounds) or used as such.

3-Chloro-4-hydroxy-N-(6-methoxybenzo[d]thiazol-2-yl)benzamide (26)

3-chloro-4-hydroxy-N-(6-methoxybenzo[d]thiazol-2-yl)benzamide was prepared from 3-
chloro-4-methoxy-N-(6-methoxybenzo[d]thiazol-2-yl)benzamide according general procedure F using
AIClI; described above. The crude product was purified by column chromatography to obtain compound
26 in 69% vyield.

4-(aminomethyl)-2-chlorophenol (27)

4-(aminomethyl)-2-chlorophenol was prepared from (3-chloro-4-
methoxyphenyl)methanaminium chloride by demethylation according to the general procedure F. After
the reaction was completed (monitored by TLC), water was slowly poured in and the reaction mixture
was stirred for another 15 mins. The organic layer was removed and the water layer was filtered and the
filtrate evaporated. The solid residue was dispersed in acetone using the ultrasound bath and filtered.
Filtrate was evaporated to give 4-(aminomethyl)-2-chlorophenol (92%), which was used for the next

step without further purification.

1-(3-chloro-4-hydroxybenzyl)-3-(6-methoxybenzo[d]thiazol-2-yl)ureas (28, 29)
Final product 28 and 29 with prolonged urea linker were prepared from intermediate 1 in

reaction with corresponding benzylamine according to general procedure B.
Procedure G (general conditions):

Schiff bases synthesis (30-33)

Equimolar amounts of amine and aldehyde were dissolved in toluene (10 mL) and heated at
reflux for 48 h. Solvent was removed under reduced pressure and the crude residue was recrystallized
(PE:Et0) to yield corresponding product as an yellow solid.

(E)-1-(4-Fluorophenyl)-N-(6-methoxybenzo[ d] thiazol-2-yl)methanimine (30)

Yellow solid; yield 88%; 'H NMR (500 MHz, DMSO-ds) 6 9.15 (s, 1H), 8.20 — 8.12 (m, 2H), 7.83 (d,
J=8.9 Hz, 1H), 7.67 (d, J = 2.4 Hz, 1H), 7.47 — 7.40 (m, 2H), 7.12 (dd, J = 8.9, 2.6 Hz, 1H), 3.84 (s,
3H).

(E)-4-(((6-Methoxybenzo[d]thiazol-2-yl)imino)methyl)phenol (31)

Yellow solid; yield 93%; *H NMR (500 MHz, DMSO-ds) 6 10.55 (s, 1H), 8.97 (s, 1H), 7.93 (d, J = 8.7
Hz, 2H), 7.78 (d, J = 8.9 Hz, 1H), 7.62 (d, J = 2.6 Hz, 1H), 7.08 (dd, J = 8.9, 2.6 Hz, 1H), 6.94 (d, J =
8.6 Hz, 2H), 3.83 (s, 3H).



Methyl (E)-2-hydroxy-5-(((6-methoxybenzo[d]thiazol-2-yl)imino)methyl)benzoate (32)

Yellow solid; yield 80%; *H NMR (500 MHz, DMSO-ds) & 11.14 (s, 1H), 9.08 (s, 1H), 8.50 (d, J = 2.2
Hz, 1H), 8.19 (dd, J = 8.7, 2.2 Hz, 1H), 7.81 (d, J = 8.9 Hz, 1H), 7.65 (d, J = 2.6 Hz, 1H), 7.17 (d, J =
8.6 Hz, 1H), 7.10 (dd, J = 8.9, 2.7 Hz, 1H), 3.93 (s, 3H), 3.84 (s, 3H).

(E)-2-Chloro-4-(((6-methoxybenzo[d]thiazol-2-yl)imino)methyl)phenol (33)

Yellow solid; yield 84%; m.p. 260.5-261.5 °C; 'H NMR (500 MHz, DMSO-ds) & 11.34 (s, 1H), 8.99
(s, 1H), 8.07 (d, J = 2.1 Hz, 1H), 7.90 (dd, J = 8.5, 2.1 Hz, 1H), 7.80 (d, J = 8.8 Hz, 1H), 7.64 (d, J =
2.6 Hz, 1H), 7.14 (d, J = 8.5 Hz, 1H), 7.10 (dd, J = 8.9, 2.6 Hz, 1H), 3.84 (s, 3H). 3C NMR (126 MHz,
DMSO-ds) 6 168.94, 164.36, 157.82, 157.18, 145.55, 135.28, 131.85, 130.29, 127.05, 123.08, 120.64,
117.06, 115.64, 105.09, 55.70. HRMS (ESI) calcd for CisH12CIN20.S [M+H]" 319.03025, found
319.0302.

Procedure H (general conditions):

Dimethyl (aryl((6-methoxybenzo[d]thiazol-2-yl)amino)methyl) phosphonates (34-37)

A Schiff base (30-33, 1 mmol) was suspended in THF (5 mL) followed by immediate addition of
dimethyl phosphite (1.1 mmol) and 1,1,3,3-tetramethylguanidine (1.1 mmol) [7]. The mixture was
heated at 65°C for next 12 h, then solvent was removed under reduced pressure and residue was purified
by column chromatography (CHCI3;:MeOH). The crude product was recrystallized (PE:Et,0) to yield

corresponding phosphonate.

N-methylbenzo[d]thiazol-2-amine (38)

2-iodoaniline (1 eq.), methylisothiocyanate (1 eq.), tetrabutylammonium bromide (1 eq.) and
copper (1) chloride (0.01 eq.) were dissolved in DMSO (7 mL/mmol) and the reaction mixture was
stirred at 80°C overnight. After the reaction was completed (monitored by TLC), water was added to
the reaction mixture and the product was extracted to Et,O. Organic layer was washed with brine, dried
using anhydrous Na>SO4 and concentrated under reduced pressure. The crude product was purified by
column chromatography to obtain N-methylbenzo[d]thiazol-2-amine in 40% yield.

IH NMR (500 MHz, DMSO-ds): & (ppm) 7.91 (d, J = 4.4 Hz, 1H), 7.65 (dd, J = 7.8, 0.9 Hz,
1H), 7.39 (dd, J = 8.0, 0.6 Hz, 1H), 7.21 (ddd, J = 8.1, 7.4, 1.3 Hz, 1H), 7.05 — 6.96 (m, 1H), 2.93 (d, J
= 4.7 Hz, 3H).

2-chloro-4-isocyanato-1-methoxybenzene (39)
Triphosgene (1 eq.) was dissolved in anh. DCM (3.5 mL/mmol) at 0 °C and 3-chloro-4-
methoxyaniline (1 eq.), dissolved in anh. DCM, was added dropwise. Consequently, EtsN (0.3



mL/mmol) was added dropwise and the reaction mixture was stirred at reflux for 1 h. Then the reaction
was cooled to the room temperature, Et,O was added, the mixture was filtered and washed with Et.O.
The filtrate was concentrated under reduced pressure to obtain the crude product (100%), which was

used without further purification for the next step.

1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-methoxyphenyl)-1-methylurea (40)
N-methylbenzo[d]thiazol-2-amine (1 eq.) was dissolved in anh. THF (6 mL/mmol), 2-chloro-4-

isocyanato-1-methoxybenzene (0.95 eq.), dissolved in anh. THF, was added dropwise and the reaction
mixture was stirred at reflux overnight. After the reaction was completed (monitored by TLC), 1M ag.
HCI (1 mL/mmol) was added dropwise and the reaction mixture was evaporated to dryness under
reduced pressure. The crude residue was dispersed in MeOH in the ultrasound bath, filtered and washed
with MeOH to give the product in 67% vyield.

'H NMR (500 MHz, DMSO-ds): & (ppm) 9.54 (s, 1H), 7.91 (dd, J = 7.8, 0.6 Hz, 1H), 7.75 (d, J =
8.0 Hz, 1H), 7.69 (d, J = 2.6 Hz, 1H), 7.49 (dd, J = 8.9, 2.6 Hz, 1H), 7.44 — 7.37 (m, 1H), 7.30 — 7.23
(m, 1H), 7.16 (d, J = 9.0 Hz, 1H), 3.85 (s, 3H), 3.76 (s, 3H).

1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-hydroxyphenyl)-1-methylurea (41)
Compound 41 was prepared from 1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-methoxyphenyl)-1-
methylurea according to the general demethylation procedure F. The crude product was purified by

column chromatography to obtain compound 41 in 83% yield.

3-chloro-4-methoxy-N-methylaniline (42)
3-chloro-4-methoxyaniline (1 eq.) was dissolved in anh. THF (4 mL/mmol), sodium hydride
(1.5 eqg.) was added at 0°C and the reaction mixture was stirred for 30 mins. Then methyl iodide (1.1
eq.) was added and the reaction was allowed to warm up to rt and stirred overnight. After the reaction
was completed (monitored by TLC), water was slowly added into the reaction and product was extracted
to EtOAc. The organic layer was washed with brine, dried using anhydrous Na,SO4 and concentrated
under reduced pressure. The crude product was purified by column chromatography to obtain 3-chloro-
4-methoxy-N-methylaniline in 28% vyield.
H NMR (500 MHz, CDCls): § (ppm) 6.82 (d, J = 8.8 Hz, 1H), 6.68 (d, J = 2.7 Hz, 1H), 6.50 (dd,
J=8.8, 2.7 Hz, 1H), 3.82 (s, 3H), 2.79 (s, 3H).

2-chloro-4-(methylamino)phenol (43)
2-chloro-4-(methylamino)phenol  was prepared from 3-chloro-4-methoxy-N-methylaniline
according to the general demethylation procedure F. The crude product was purified by column

chromatography to obtain the product in 74% vyield.



IH NMR (500 MHz, CDCl3): § (ppm) 6.86 (d, J = 8.7 Hz, 1H), 6.59 (d, J = 2.8 Hz, 1H), 6.48 (dd,
J=8.7,2.8Hz, 1H), 2.78 (s, 3H).

N-(benzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamide (44)
N-(benzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamide was prepared from benzo[d]thiazol-2-

amine and CDI according to the general procedure A in 88% yield.

3-(benzo[d]thiazol-2-yl)-1-(3-chloro-4-hydroxyphenyl)-1-methylureas (45, 46)
Mono-methylated urea derivatives 45 and 46 were prepared from intermediates 44 resp. 1 in

reaction with 2-chloro-4-(methylamino)phenol (43) according to the general procedure B.

3-(benzo[d]thiazol-2-yl)-1-(3-chloro-4-methoxyphenyl)-1-methylurea (47)

3-(benzo[d]thiazol-2-yl)-1-(3-chloro-4-methoxyphenyl)-1-methylurea was prepared from
carboxamide 44 and 3-chloro-4-methoxy-N-methylaniline according to the general procedure B in 91%
yield.

1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-methoxyphenyl)-1,3-dimethylurea (48)
3-(benzo[d]thiazol-2-yl)-1-(3-chloro-4-methoxyphenyl)-1-methylurea (1 eq.) was dissolved in

anh. DMF (10 mL/mmol), sodium hydride (1.2 eq.) was added at 0°C and the reaction mixture was
stirred for 30 mins. Then methyl iodide (2.2 eq.) was added and the reaction was allowed to warm up to
rt and stirred overnight. After the reaction was completed (monitored by TLC), water was slowly added
and product was extracted to EtOAc. The organic layer was washed with brine, dried using anhydrous
Na,SO4 and concentrated under reduced pressure. The crude product was recrystallized from MeOH to
obtain the product in 77% vyield.

H NMR (500 MHz, DMSO-ds): & (ppm) 7.76 (d, J = 7.7 Hz, 1H), 7.49 (d, J = 2.6 Hz, 1H), 7.48 —
7.39 (m, 2H), 7.31 (dd, J = 8.8, 2.5 Hz, 1H), 7.25 (t, J = 8.0 Hz, 1H), 7.13 (d, J = 8.9 Hz, 1H), 3.87 (s,
3H).

1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-hydroxyphenyl)-1,3-dimethylurea (49)
Final product 49 was prepared from 1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-methoxyphenyl)-
1,3-dimethylurea (48) according to the general demethylation procedure F. The crude product was

purified by column chromatography to obtain compound 49 in 65% yield.

Procedure | (general conditions):
Synthesis of 6-substituted benzo[d]thiazol-2-amines (50, 51, 53)



Corresponding para-substituted aniline (1 eqg.) and KSCN (4 eq.) were dissolved in acetic acid (4
mL/mmol) and stirred at rt for 20 mins. Then the reaction mixture was cooled to 10 °C and bromine (2
eq.) dissolved in small amount of acetic acid was added dropwise. Afterwards the reaction mixture was
left to warm up to RT and stirred overnight. After the reaction was completed (monitored by TLC),
reaction mixture was added dropwise into the sat. ag. NHz solution (15 mL/mmol) while cooling in an
ice bath. The product was extracted to EtOAc and the organic layer was washed with Na,S;03, sat. aq.
NaHCOs; and brine, dried using anhydrous Na,SO4 and concentrated under reduced pressure. The crude

product was recrystallized from diethylether.

6-((trifluoromethyl)thio)benzo[d]thiazol-2-amine (50)
Yield 23%

6-((trifluoromethyl)sulfonyl)benzo[d]thiazol-2-amine (51)
Yield 26%; *H NMR (500 MHz, DMSO-ds): 8 (ppm) 8.53 (d, J = 2.0 Hz, 1H), 8.40 (s, 2H), 7.84
(dd, J = 8.6, 2.1 Hz, 1H), 7.58 (d, J = 8.6 Hz, 1H).

6-thiocyanatobenzo[d]thiazol-2-amine (53)
Yield 32%

6-(tert-butyl)benzo[d]thiazol-2-amine (52)

4-(tert-butyl)aniline (1 eg.) and KSCN (7 eq.) were dissolved in mixture of DMSO/H-0 (9:1;
10 mL/mmol). Tetramethylammonium dichloroiodate (3 eg.) was added and the reaction mixture stirred
at RT for 5 mins and then at 70 °C overnight [8]. After the reaction was completed (monitored by TLC),
water was poured into the reaction and the product extracted to EtOAc. The organic layer was washed
with Na.S;03, sat. ag. NaHCO; and brine, dried using anhydrous Na,SO4 and concentrated under

reduced pressure. The crude product was used for the next step without further purification (98%).

H NMR (500 MHz, DMSO-ds): & (ppm) 7.65 (m, 1H), 7.33 (br s, 2H), 7.25 — 7.22 (m, 2H), 1.28
(s, 9H).
6-substituted N-(benzo[d]thiazol-2-yl)-1H-imidazole-1-carboxamides (54-60)

Carboxamides 54-60 were prepared from corresponding 6-substituted benzo[d]thiazol-2-amines

and CDI according to the general procedure A.

Compound R Yield
54 i-propyl 77%
55 t-butyl 66%
56 -OEt 76%
57 -SCF3 70%
58 -SCN 67%
59 -5S0;Me 85%

60 -S0,CF;3 40%




A /SN
O
R

6-substituted 1-(benzo[d]thiazol-2-yl)-3-(3-chloro-4-hydroxyphenyl)ureas (61-67)

Final products 61-67 were prepared according to the general procedure B.

N-(thiazol-2-yl)-1H-imidazole-1-carboxamide derivatives (68-70)
Intermediates 68-70 were prepared from corresponding thiazol-2-amines derivatives and CDI
according to the general procedure A.
Cl

O /=N AN
NG N NG ON
OI?_NH = \>—N>H;N [S\>_NH =

68 (78%) 69 (65%) 70 (74%)

1-(3-chloro-4-hydroxyphenyl)-3-(thiazol-2-yl)urea derivatives (71, 73, 74)

Final products 71, 73, 74 were prepared according to the general procedure B.

1-(3-chloro-4-hydroxyphenyl)-3-(2,3-dihydro-1H-inden-2-yl)urea (72)

2,3-dihydro-1H-inden-2-amine (1 eq.) was dissolved in DMF (3 mL/mmol), CDI (1.1 eq.) was
added and the reaction mixture was stirred at 50 °C for 6 h. Then 4-amino-2-chlorophenol (1.1 eq.) was
added and the reaction was stirred at 70 °C overnight. After the reaction was completed (monitored by
TLC), 1M aq. HCI was added to the reaction mixture and resulting precipitate was collected by filtration.
The crude product was purified using column chromatography to obtain N-(3-chloro-4-hydroxyphenyl)-

6-methoxybenzo[d]thiazole-2-carboxamide in 21% yield.

1-(3-chloro-4-hydroxyphenyl)-3-(4-methoxyphenethyl)urea (75)

2-(4-methoxyphenyl)ethan-1-amine (1 eq.) was dissolved in DMF (7 mL/mmol), CDI (1.1 eq.) was
added and the reaction mixture was stirred at 45 °C for 6 h. Then 4-amino-2-chlorophenol (1.1 eq.) was
added and the reaction was stirred at 70 °C overnight. After the reaction was completed (monitored by
TLC), 1M ag. HCI was added to the reaction mixture and resulting precipitate was collected by filtration.
The crude product was purified using column chromatography to obtain 1-(3-chloro-4-hydroxyphenyl)-
3-(4-methoxyphenethyl)urea in 21% yield.

1-(benzo[d]thiazol-6-yl)-3-(3-chloro-4-hydroxyphenyl)urea (76)



Benzo[d]thiazol-6-amine was dissolved in a mixture of DCM and DMF (6:1; 12 mL/mmol).
CDI (1.1 eg.) was added and the reaction mixture was stirred at reflux overnight. The resulting
precipitate was collected by filtration and removed. Filtrate was concentrated, dissolved in MeCN
(10 mL/mmol), 4-amino-2-chlorophenol (1.1 eq.) was added and the reaction was stirred at reflux
overnight. After the reaction was completed (monitored by TLC), 1M ag. HCI was added to the reaction
mixture and resulting precipitate was collected by filtration. The crude product was purified using
column chromatography to obtain 1-(benzo[d]thiazol-6-yl)-3-(3-chloro-4-hydroxyphenyl)urea in 25%
yield.

1,3-bis(3-chloro-4-methoxyphenyl)urea (77)

3-chloro-4-methoxyaniline (2 eq.) was dissolved in DMF (3 mL/mmol), CDI (1 eg.) was added
and the reaction mixture was stirred at 60°C overnight. After the reaction was completed (monitored by
TLC), 1M ag. HCI was added to the reaction mixture and resulting precipitate was collected by filtration,
washed with water and dried to give 1,3-bis(3-chloro-4-methoxyphenyl)urea in 90% yield.

'H NMR (300 MHz, DMSO-ds): & (ppm) 8.62 (br s, 2H), 7.64 (d, J = 2.2 Hz, 2H), 7.25 (dd, J =
8.9, 2.2 Hz, 2H), 7.07 (d, J = 8.9 Hz, 2H), 3.80 (s, 6H).

1,3-bis(3-chloro-4-hydroxyphenyl)urea (78)

1,3-bis(3-chloro-4-hydroxyphenyl)urea was prepared from 1,3-bis(3-chloro-4-
methoxyphenyl)urea according to the General demethylation procedure using AICl3 described above
(see 2-aminobenzo[d]thiazol-6-ol synthesis). Toluene reflux

The crude product was recrystallized from Et,O to obtain compound 78 in 94% yield.

2. Supporting data from in vitro testing

2.a. Full primary screen data

Table S1: Full primary screen compound in vitro evaluation (Relative remaining activity is

displayed in percentage of six independent measurements £ SEM).

178-HSD10
17p-HSD10 S
o activity in the
activity in the presence
Compound ID Compound ID presence of
of compound at 25 pM

. compound at 25 pM
(Primary Screen) )
(Primary Screen)




control 100 + 1.68 45 77.33+1.43
2 52.24 + 3.67 46 97.85+1.32
3 41.01 +0.45 49 104.80 +2.21
4 96.50 +2.03 61 36.48 +0.53
5 14.34 £1.95 62 33.96 £2.44
6 9.82+2.19 63 28.73+0.38
7 82.49 +2.39 64 50.54 +1.25
8 63.33 +£3.42 65 37.83+0.35
9 105.20 £ 3.17 66 21.62+0.21
10 117.00 + 3.94 67 29.10+0.32
11 109.80 + 3.80 71 55.75+1.54
23 120.40 + 13.47 72 79.17 £ 2.56
24 54.18 +4.40 73 102.30 + 3.65
26 105.40 +4.99 74 74.50 £ 0.63
28 101.30 + 4.60 75 73.34+4.33
29 63.55 +2.58 76 43.80 = 0.77
34 95.40+1.16 78 35.24+231
35 96.58 + 1.35 K690* 38.8+0.5
36 95.87 +£2.09 K691* 38.6 +0.7
37 97.83+0.88 K822* 17.3+0.8
41 106.10 + 20.93 K824* 203+1.1

*Authors previously published most potent enzymatic data from Hroch et al. 2016 (Design,
synthesis and in vitro evaluation of benzothiazole-based ureas as potential ABAD/17-HSD10

modulators for Alzheimer’s disease treatment).



2.b. I1Cso graphs
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Figure [S1]: ICso Graphs for compounds 5, 6, 61, 62, 63, 64, 65, 66, 67 and 78.
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2.c. Enzyme ki
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Figure [S2]: Hanes-Woolf kinetic plots for compounds 5, 6 and 61. Each compound’s mode of
inhibition with respect to both Acetoacetyl CoEnzymeA and NADH determined from Hanes-Woolf

calculations. The mean values shown with n=3 + St Dev.
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Figure [S3]: Hanes-Woolf kinetic plots for compounds 62, 63 and 64. Each compound’s mode of
inhibition with respect to both Acetoacetyl CoEnzymeA and NADH determined from Hanes-Woolf

calculations. The mean values shown with n=3 £ St Dev.
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Figure [S4]: Hanes-Woolf kinetic plots for compounds 65, 66, 67 and 61. Each compound’s mode of

inhibition with respect to both Acetoacetyl CoEnzymeA and NADH determined from Hanes-Woolf

calculations. The mean values shown with n=3 + St Dev.



2.d. Cellular ICso determination
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Figure [S5]: Cellular I1Cso Graphs for compounds 5, 6, 61, 62, 63, 64, 65, 66, 67 and 78.
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