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Scheme S1. Synthesis of non-commercially available a-bromomethylketones 10m,p-s
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Scheme S2. Synthesis of triazole-based type | compounds 12d-s
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Scheme S3. Synthesis of truncated analogues 13 and 14
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Synthesis of non-commercially available a-bromomethylketones

General procedure for the synthesis of methylketones by Wittig reaction (9p-s).

A solution of the corresponding arylaldehyde or alkylaldehyde (1 eq) and 1-
(triphenylphosphoranylidene)-2-propanone (0.9 eq) in chloroform (40 mL) was heated at
60 °C for 4 h. The reaction mixture was evaporated under reduced pressure and the
residue was purified by flash column chromatography (hexane/EtOAc, 90:10) to obtain the

corresponding a,B-unsaturated methylketones 9p-s.

(E)-5-Phenylpent-3-en-2-one and (E)-5-phenylpent-4-en-2-one (9pa and 9pb).
Following the general Wittig procedure, commercial 1-(triphenylphosphoranylidene)-2-
propanone (2.87 g, 9.02 mmol) and phenylacetaldehyde (1.17 mL, 9.02 mmol) were
reacted. Work-up and purification of the residue gave 1.24 g (86%) of a 75:25 regioisomer
mixture of 9pa and 9pb (determined by 'H NMR). 'H NMR (CDClz, 400 MHz) & (ppm):
7.41-7.01 (m, 7H, Ar2®), 7.00 (dt, J = 15.9, 1.5 Hz, 0.3H, PhCH"=CH), 6.85 (dt, J = 15.9,
7.1 Hz, 0.3H, PhCH=CHP), 6.83 (dt, J = 15.9, 6.8 Hz, 1H, CH®=CHCO), 6.00 (dt, J = 15.9,
1.6 Hz, 1H, CH=CH?*CO), 3.46 (dd, J = 6.8, 1.6 Hz, 2H, CH>?), 3.25 (dd, J = 7.1, 1.3 Hz,

0.5H, CH2"), 2.16 (s, 3H, CHs?), 2.13 (s, 0.7H, CH2P).

(E)-4-(quinolin-6-yl)but-3-en-2-one (9q). Following the general procedure, 1-
(triphenylphosphoranylidene)-2-propanone (563 mg, 1.77 mmol) and quinoline-6-
carbaldehyde (250 mg, 1.59 mmol) were reacted for 6 h. Purification of the residue by
flash column chromatography (hexane/AcOEt, 50:50) gave 1.70 g of an unsolvable
mixture of the starting ylide and the desired product 9q. The mixture was used in the next

step without further purification.

(E)-4-(2,3-Dihydrobenzofuran-5-yl)but-3-en-2-one (9r). According to the general
procedure of the aldol condensation described in the experimental section and similarly to
naphthyl and biphenyl methylketones, 2,3-dihydrobenzofuran-5-carbaldehyde (1 g, 6.73

mmol), acetone (4.98 mL, 67.3 mmol) and NaOH 10% aq (27 mL, 67.3 mmol) were
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reacted. After working up, crude was purified by flash column chromatography
(hexane/AcOEt, 80:20) to provide 811 mg (64%) of a white solid identified as (9r). M.p:
105-106 °C; '"H NMR (CDCls, 400 MHz) & (ppm): 7.36 (d, J = 16.2 Hz, 1H, CH=CHCO),
7.31 (s, 1H, Ar), 7.20 (dd, J = 8.2, 1.9 Hz, 1H, Ar), 6.68 (d, J = 8.6 Hz, 1H, Ar), 6.47 (d, J =
16.2 Hz, 1H, CH=CHCO), 4.51 (t, J = 8.7 Hz, 2H, OCH.), 3.12 (t, J = 8.7 Hz, 2H,

OCH.CH_), 2.24 (s, 3H, CHs).

(E)-4-(Dibenzo[b,d]furan-2-yl)but-3-en-2-one (9s). Following the general procedure, 1-
(triphenylphosphoranylidene)-2-propanone (1.06 g, 3.31 mmol) and dibenzofuran-2-
carboxaldehyde (500 mg, 2.55 mmol) were reacted to give 9s (1.09 g, 90%) as a white
solid. M.p.: 141-142 °C; "H NMR (CDCls, 400 MHz) & (ppm): 7.93 (d, J = 1.9 Hz, 1H, Ar),
7.80 (d, J = 8.5 Hz, 1H, Ar), 7.57 - 7.32 (m, 5H, Ar, CH=CHCO), 7.25 (td, J = 7.5, 2.1 Hz,
1H, Ar), 6.64 (d, J = 16.2 Hz, 1H, CH=CHCO), 2.29 (s, 3H, CHj3).

1-bromo-4,4-dimethylpentan-2-one (10m). To a stirred solution of commercially
available 4,4-dimethylpentan-2-one (1 g, 8.75 mmol) in MeOH (20 mL) was added
dropwise Br: (0.45 mL, 8.75 mmol) at 0 °C. Then, the reaction mixture was allowed to
warm to room temperature and stirred under reflux for 3 h. After quenching with water (20
mL), the aqueous phase was extracted with Et,O (3 x 30 mL). The combined organics
were dried (Na>SO.), filtered and carefully concentrated to give 10m (1.69 g, >99%) as a
colorless oil. 'H NMR (CDCls, 400 MHz) & (ppm): 3.86 (s, 2H, CHBr), 2.52 (s, CH2-'Bu),

1.03 (s, 9H, CH;3).

General procedure for the preparation of a-bromoketones through bromination with
NBS (10p-s). To a solution of the corresponding methylketone (1 eq) in CH3sCN or THF, p-
TsOH (1.3 eq) and NBS (1.3 eq) were successively added at -78 °C or at room
temperature and the mixture was stirred for 6 h/overnight. After quenching with H.O (30
mL) the reaction mixture was carefully concentrated under reduced pressure without

heating. The aqueous crude was extracted with EtOAc (3 x 30 mL), dried (Na:SOs),
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fitered and evaporated to dryness. The residue was purified by flash column

chromatography or by CCTLC to give the desired a-bromoketones 10b,c and 10p-s.

(E)-1-bromo-5-phenyipent-3-en-2-one (10p). Following the general procedure,

p-TsOH (890 mg, 4.68 mmol), NBS (833 mg, 4.68 mmol) and the methylketone
mixture (9pa and 9pb) (500 mg, 3.12 mmol) were reacted. After the work-up and
purification 10p (130 mg, 17%) was obtained as a colorless oil. '"H NMR (CDCls,
400 MHz) & (ppm): 7.37 - 7.31 (m, 2H, Ar), 7.29 - 7.23 (m, 1H, Ar), 7.20 - 7.16 (m,
2H, Ar), 7.12 (dt, J = 15.7, 6.8 Hz, 1H, CH=CHCO), 6.28 (dt, J = 15.8, 1.6 Hz, 1H,
CH=CHCO), 3.98 (s, 2H, CH2Br), 3.59 (dd, J = 7.0, 1.7 Hz, 2H, PhCHz2); 3C NMR
(CDCls, 75 MHz) & (ppm): 191.1 (CO), 148.7 (CH2CH=CH), 137.3 (Car), 129.0

(CHar), 127.4 (CHar), 127.1 (CH2CH=CH), 39.0 (Ar-CHz), 32.7 (CH2Br).

(E)-1-bromo-4-(quinolin-6-yl)but-3-en-2-one (10q). Following the general bromination
procedure, 9q (1.59 mmol), p-TsOH (454 mg, 2.39 mmol) and NBS (425 mg, 2.39 mmol)
were reacted. To give after the work-up compound 10q that was not isolated due to

stability problems and it was used directly in the next step without further purification.

(E)-1-bromo-4-(2,3-dihydrobenzofuran-5-yl)but-3-en-2-one (10r). Following the general
procedure, p-TsOH (380 mg, 2.00 mmol) and NBS (355 mg, 2.00 mmol) were
successively added to a solution of methylketone 9r (250 mg, 1.33 mmol) and allowed to
react for 6 h. Work-up and purification gave 10r (107 mg, 30%) as a white solid. M.p.:
Decompose without melting; '"H NMR (CDCls, 400 MHz) & (ppm): 7.65 (d, J = 15.9 Hz, 1H,
CH=CHCO), 7.46 (d, J = 2.0 Hz, 1H, Ar), 7.36 (dd, J = 8.3, 1.9 Hz, 1H, Ar), 6.80 (d, J =
8.2 Hz, 1H, Ar), 6.64 (d, J = 15.9 Hz, 1H, CH=CHCO), 4.64 (t, J = 8.7 Hz, 2H, OCH), 4.05
(s, 2H, CH2Br), 3.24 (t, J = 8.7 Hz, 2H, OCH,CH>); *C NMR (CDCls, 75 MHz) & (ppm):

191.1 (CO), 163.2 (OCar), 145.8 (ArCH=CH), 130.7 (CHa), 128.5 (Car), 126.9 (Ca), 125.2
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(ArCH=CH), 119.3 (CHar), 110.0 (CHa), 72.2 (OCH), 33.3 (CH2Br), 29.3 (OCH,CH.); MS

(ESI, positive mode) m/z: 289.0 [M+Na]*, 267.0 [M+H]*, both with a Br isotopic pattern.

(E)-1-bromo-4-(dibenzo[b,d]furan-2-yl)but-3-en-2-one (10s). Following the general
procedure, methylketone 9s (200 mg, 0.85 mmol), p-TsOH (161 mg, 0.85 mmol) and NBS
(151 mg, 0.85 mmol) were reacted. Work-up and purification of the residue by CCTLC on
the Chromatotron (hexane/EtOAc, 93:7) gave 10s (75 mg, 28%) as a white solid. M.p.:
143-145 °C; '"H NMR (CDCls, 400 MHz) & (ppm): 8.17 (d, J = 1.8 Hz, 1H, Ar), 7.98 (dd, J =
7.7, 1.4 Hz, 1H, Ar), 7.87 (d, J = 16.0 Hz, 1H, CH=CHCO), 7.70 (dd, J = 8.5, 1.8 Hz, 1H,
Ar), 7.62 - 7.57 (m, 2H, Ar), 7.51 (td, J = 8.0, 1.3 Hz, 1H, Ar), 7.39 (td, J= 7.6, 1.0 Hz, 1H,
Ar), 7.02 (d, J = 16.0 Hz, 1H, CH=CHCO), 4.12 (s, 2H, CH.Br); *C NMR (CDCls, 100
MHz) & (ppm): 191.0 (CO), 158.0 (OCar), 156.9 (OCar), 145.7 (ArCH=CH), 143.3 (CHa),
129.1 (Car), 128.1 (CHar), 128.0 (ArCH=CH), 125.1 (Car), 123.6 (Car), 123.4 (CHa/), 121.4
(CHar), 121.0 (CHar), 112.5 (CHar), 112.1 (CHar), 33.3 (CH2Br); MS (ESI, positive mode)

m/z: 329.0 [M+Na]* with a Br isotopic pattern.

S10



Synthesis of intermediates and target compounds 12d-s

4-Azido-2-methoxybenzonitrile (5b). A solution of 4b' (500 mg, 2.36 mmol) and NaNs
(2.30 g, 35.4 mmol) in anhydrous DMSO (30 mL) in the presence of 4 A molecular sieves,
and under argon atmosphere, was heated at 100 °C for 72 h. After a similar work-up as
described for 5b, the residue was purified by flash column chromatography
(CH2Cl2/MeOH, 100:2) to give 5b (304 mg, 74%) as a white solid. M.p.: 118-120 °C;

'H NMR (CDCls, 400 MHz) & (ppm): 7.53 (d, J = 8.3 Hz, 1H, Ar), 6.69 (dd, J = 8.3, 2.0 Hz,
1H, Ar), 6.54 (d, J = 2.0 Hz, 1H, Ar), 3.92 (s, 3H, OCHg); *C NMR (CDCls, 75 MHz) &
(ppm): 162.7 (OCar), 146.7 (Car), 135.1 (CHar), 116.2 (CN), 111.4 (CHa), 102.6 (CHa),
98.3 (Car), 56.4 (OCHgs); MS (ESI, positive mode) m/z: 197.0 [M+Na]*, 175.0 [M+H]*. NaNs
may be toxic and explosive. Thus, for safety precautions a polycarbonate safety screen in

a properly functioning fume hood was always used to perform this reaction.

General procedure for the synthesis of 1,2,3-triazoles by copper-catalyzed 1,3-
dipolar azide-alkyne cycloaddition (CuAAC) (7a-g). A solution of the azide
intermediates 5a,b (1 eq) in EtOH was treated with the corresponding terminal alkynes
6a-g (1.2 eq) and CuSO4+5H,0O (0.1 eq). Sodium ascorbate (0.40 eq) and H.O were
subsequently added and the reaction mixture was stirred at room temperature overnight in
the darkness. Then, it was evaporated to dryness and the residue was dissolved in
CHCI; (50 mL) and washed with H>O (3 x 50 mL) dried (Na>SO,) filtered and evaporated
under reduced pressure. The residue was purified by flash column chromatography

(eluents are specified in each case).

Tert-butyl-(4-(1-(4-cyano-3-(2-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2, 3-

triazol-4-yl)butyl)carbamate (7a). Following the general procedure, azide 5a (250 mg,
0.92 mmol) reacted with commercially available tert-butyl-5-hexynylcarbamate (6a, 248
mg, 1.19 mmol). After the work-up the residue was purified by flash column

chromatography (CH:Cl,/MeOH, 100:2) to give 7a (242 mg, 56%) as a colorless oil. 'H
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NMR (CDCls, 300 MHz) & (ppm): 7.93 (s, 1H, Ar), 7.68 (dd, J = 8.4, 2.4 Hz, 1H, Ar), 7.57
(s, 1H, Ar), 7.39 (d, J = 7.7 Hz, 1H, Ar), 4.78 (br s, 1H, NHCON), 4.69 (br s, 1H, NHBoc),
4.35 - 4.31 (m, 2H, OCH), 3.75 (t, J = 7.1 Hz, 2H, CH2.CH2NHCON), 3.67 - 3.62 (m, 2H,
OCH:CH>), 3.45 (t, J = 7.4 Hz, 2H, CH,CH2NHCON), 3.15 (q, J = 6.0 Hz, 2H, CH.NHBoc),
2.82 (t, J = 6.6 Hz, 2H, TrizCH2), 1.76 (quin, J = 7.7 Hz, 2H, TrizCH,CH), 1.57 (quin, J =
7.5 Hz, 2H, CH.CH2NHBoc), 1.42 (s, 9H, CH3); *C NMR (CDCls, 75 MHz) & (ppm): 162.8
(NHCON), 161.5 (OCa/), 156.2 (NHCOO), 149.3 (Ca), 141.6 (Car), 135.1 (CHar), 119.1
(CHar), 115.7 (CN), 112.1 (CHar), 104.1 (CHar), 101.6 (Car), 79.3 (OC(CHz3)3), 69.2 (OCHy>),
47.4 (CH2CH2NHCON), 43.0 (OCH2CH>), 40.3 (CH2NHBoc), 38.6 (CH.CH.NHCON), 29.5
(CH2CH2NHBoc), 28.5 (CHs), 26.3 (TrizCH2CHy), 25.2 (TrizCH>); MS (ESI, positive mode)

m/z: 492.3 [M+Na]*, 470.3 [M+H]*.

Benzyl-(4-(1-(4-cyano-3-methoxyphenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate (7c).
Following the general procedure azide 5b (590 mg, 2.71 mmol) was reacted with benzyl
5-hexynylcarbamate (858 mg, 3.52 mmol), CuSO45H,0 (68 mg, 0.27 mmol) and sodium
ascorbate (215 mg, 1.08 mmol). After the work-up the residue was purified by flash
column chromatography (First: hexane/EtOAc, 80:20; Second: CH.Cl./MeOH, 100:2) to
give 7c (963 mg, 88%) as a yellow oil. '"H NMR (CDClz, 400 MHz) & (ppm): 7.79 (s, 1H,
Ar), 7.60 (d, J = 8.3 Hz, 1H, Ar), 7.49 (d, J = 1.9 Hz, 1H, Ar), 7.31 - 7.14 (m, 6H, Ar), 5.02
(s, 2H, NHCOOCHz), 4.90 (t, J = 6.2 Hz, 1H, NHCbz), 3.95 (s, 3H, OCHa), 3.17 (q, J = 6.7
Hz, 2H, CH2NHCbz), 2.76 (t, J = 7.5 Hz, 2H, TrizCH.), 1.71 (quin, J = 7.5 Hz, 2H,
TrizCH2CH,), 1.55 (quin, J = 7.2 Hz, 2H, CH,CH,NHCDbz); *C NMR (CDCls, 100 MHz) &
(ppm): 162.5 (OCh/), 156.6 (NHCOO), 149.2 (Car), 141.5 (Car), 136.6 (Car), 135.1 (CHa/),
128.6 (CHar), 128.2 (CHar), 128.1 (CHar), 119.1 (CHar), 115.6 (CN), 111.5 (CHa/), 103.6
(CHar), 101.6 (Ca), 66.7 (NHCOOCH.), 56.7 (OCHs), 40.7 (CH:NHCbz), 29.5
(CH2CH2NHCbz), 26.3 (TrizCH.CH>), 25.4 (TrizCH.); HRMS (ES, positive mode) m/z:

calculated for C22H23NsO3 405.1801; Found 405.1794 (1.8 ppm).
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Benzyl (3-(1-(4-cyano-3-((1-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-
yl)propyl)carbamate (7d). According to the general procedure, azide 5a (600 mg, 2.20
mmol), benzyl 4-pentynylcarbamate (622 mg, 2.86 mmol), CuSO+5H,0 (55 mg, 0.22
mmol) and sodium ascorbate (175 mg, 0.88 mmol) were reacted. After the work-up the
residue was purified by flash column chromatography (CH.Cl,/MeOH, 100:2) to give 7d
(779 mg, 72%) as a colorless oil. '"H NMR (CDCls, 400 MHz) & (ppm): 8.01 (s, 1H, Ar),
7.61 (d, J = 8.3 Hz, 1H, Ar), 7.55 (s, 1H, Ar), 7.38 (d, J = 8.4 Hz, 1H, Ar), 7.32 - 7.18 (m,
5H, Ar), 5.48 (br s, 1H, NHCbz), 5.02 (s, 2H, NHCOOCH), 4.70 (br s, 1H, NHCON), 4.26
(t, J = 5.7 Hz, 2H, OCHy), 3.63 (t, J = 8.0 Hz, 2H, CH,CH.NHCON), 3.55 (t, J = 5.7 Hz,
2H, OCH2CHz), 3.25 (t, J = 8.0 Hz, 2H, CH2CH.NHCON), 3.16 (q, J = 6.6 Hz, 2H,
CH2NHCbz), 2.76 (t, J = 7.3 Hz, 2H, TrizCH), 1.85 - 1.79 (m, 2H, TrizCH,CH,); *C NMR
(CDCls, 75 MHz) & (ppm): 162.9 (NHCON), 161.4 (OCar), 156.7 (NHCOO), 148.4 (Ca/),
141.5 (Car), 136.5 (CHar), 135.1 (CHar), 128.7 (CHar), 128.3 (CHar), 119.7 (CHa/), 115.7
(CN), 112.0 (CHar), 104.1 (CHar), 101.4 (Ca), 68.6 (OCHz), 66.9 (NHCOOCH>), 47.2
(CH2CH2NHCON), 42.6 (OCH2CH2), 39.8 (CH2NHCbz), 38.5 (CH.CH2NHCON), 29.0
(TrizCH2CHy), 22.3 (TrizCH2); HRMS (ES, positive mode) m/z: calculated for C2sH27N7O4

489.2124; Found 489.2126 (0.21 ppm).

Methyl 4-(1-(4-cyano-3-(2-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-
yl)butanoate (7e). Following the general procedure, azide 5a (472 mg, 1.73 mmol) was
reacted with methyl 4-butynylcarboxylate (293 mg, 2.25 mmol), CuSO45H,0 (43 mg, 0.18
mmol) and sodium ascorbate (137 mg, 0.69 mmol. Work-up and purification of the residue
by flash column chromatography (CH.Cl,/MeOH, 100:2) gave 7e (451 mg, 65%) as a
white solid. M.p.: 122.4 - 123.6 °C; 'H NMR (CDCls, 400 MHz) & (ppm): 7.90 (s, 1H, Ar),
7.67 (d, J = 8.4 Hz, 1H, Ar), 7.54 (d, J = 2.0 Hz, 1H, Ar), 7.36 (dd, J = 8.4, 2.9 Hz, 1H, Ar),
4.98 (br s, 1H, NHCON), 4.32 (t, J = 5.1 Hz, 2H, OCH), 3.75 (dd, J = 9.0, 6.8 Hz, 2H,
CH2CH2NHCON), 3.44 (dd, J = 9.0, 6.9 Hz, 2H, CH.CH,NHCON), 2.83 (t, J = 7.5 Hz, 2H,

CH2COOMe), 2.41 (t, J = 7.3 Hz, 2H, TrizCHz2), 2.05 (quint, J = 7.5 Hz, 2H, TrizCH2CH>);
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13C NMR (CDCls, 75 MHz) & (ppm): 173.7 (COO), 162.8 (NHCON), 161.5 (OCx), 148.7
(Car), 141.5 (Ca;), 135.0 (CHa), 119.2 (CHa), 115.6 (CN), 112.0 (CHa), 104.1 (CHay),
101.6 (Ca), 69.3 (OCHy), 51.7 (Me), 47.4 (CH,CH,NHCON), 43.0 (OCH,CH,), 38.6
(CH2CH,NHCON), 33.3 (CH2COOMe), 24.9 (TrizCH2CHz), 24.4 (TrizCH,); HRMS (ES,

positive mode) m/z: calculated for C1gH22NeO4 398.1702; Found 398.1702 (-0.16 ppm).

4-(4-Butyl-1H-1,2,3-triazol-1-yl)-2-(2-(2-oxoimidazolidin-1-yl)ethoxy)benzonitrile (7f).
According to the general procedure, azide 5a (269 mg, 0.99 mmol), 1-hexyne (109 mg,
1.28 mmol), CuSO45H,0 (25 mg, 0.10 mmol) and sodium ascorbate (78 mg, 0.40 mmol)
were reacted. After work-up and purification (CH>Cl,/MeOH, 100:1), 7f (277 mg, 79%) was
obtained as a white solid. M.p.: 187-190 °C; 'H NMR (CDCl;, 400 MHz) & (ppm): 7.80 (s,
1H, Ar), 7.69 (d, J = 8.3 Hz, 1H, Ar), 7.53 (d, J = 1.9 Hz, 1H, Ar), 7.36 (dd, J = 8.4, 1.9 Hz,
1H, Ar), 4.53 (br s, 1H, NHCON), 4.34 (t, J = 5.0 Hz, 2H, OCH,), 3.79 (t, J = 7.6 Hz, 2H,
CH2CH2NHCON), 3.68 (t, J = 4.9 Hz, 2H, OCH:CH2), 3.46 (t, J = 7.7 Hz, 2H,
CH,CH2NHCON), 2.80 (t, J = 7.7 Hz, 2H, TrizCHy), 1.73 (quin, J = 7.5 Hz, 2H,
TrizCH.CHy), 1.52 (sex, J = 7.4 Hz, 2H, CH,CHj3), 0.96 (t, J = 7.3 Hz, 3H, CHs); 3C NMR
(CDCls, 75 MHz) & (ppm): 162.7 (NHCON), 161.6 (OCax/), 150.1 (Car), 141.6 (Ca/), 135.1
(CHar), 118.7 (CHar), 115.7 (CN), 112.0 (CHar), 104.1 (CHa), 101.6 (Car), 69.5 (OCH>),
47.5 (CH2CH2NHCON), 43.1 (OCH2CHz2), 38.6 (CH2CH2NHCON), 31.4 (TrizCH2CH>), 25.4
(TrizCHz2), 22.4 (CH2CHa), 13.9 (CHzs); MS (ESI, positive mode) m/z: 377.2 [M+Na]*, 355.2

[M+H]".

4-(4-(4-Hydroxybutyl)-1H-1,2,3-triazol-1-yl)-2-(2-(2-oxoimidazolidin-1-

yl)ethoxy)benzonitrile (7g). Following the general CUAAC procedure, azide 5a (250 mg,
0.92 mmol), commercially available 5-hexyn-1-ol (122 mg, 1.19 mmol), CuSO45H,0 (23
mg, 0.09 mmol) in EtOH (20 mL) and sodium ascorbate (73 mg, 0.40 mmol) were reacted.
Purification of the final residue by flash column chromatography (CH2Cl./MeOH, 100:7)

provided 7g (204 mg, 55%) as a white solid. M.p.: 138-140 °C; '"H NMR (CDsOD, 400
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MHz) & (ppm): 8.48 (s, 1H, Ar), 7.81 (d, J = 8.4 Hz, 1H, Ar), 7.70 (d, J = 1.9 Hz, 1H, Ar),
7.61 (dd, J = 8.4, 1.9 Hz, 1H, Ar), 4.39 (t, J = 5.2 Hz, 2H, OCH), 3.76 (dd, J = 9.0, 7.2 Hz,
2H, CH2CH2NHCON), 3.64 (t, J = 5.1 Hz, 2H, OCH2CH), 3.61 (t, J = 6.4 Hz, 2H, CH20OH),
3.43 (dd, J = 9.0, 7.2 Hz, 2H, CH.CH,NHCON), 2.82 (t, J = 7.6 Hz, 2H, TrizCH.), 1.82
(quin, J = 6.5 Hz, 2H, TrizCH,CH), 1.63 (quin, J = 6.5 Hz, 2H, CH,CH,OH); *C NMR
(CD3OD, 75 MHz) & (ppm): 165.1 (NHCON), 162.9 (OCa), 150.5 (Car), 142.9 (Ca/), 136.3
(CHar), 121.5 (CHar), 116.6 (CN), 113.5 (CHar), 105.3 (CHar), 102.5 (Car), 70.1 (OCH,),
62.5 (CH20H), 50.5 (CH2CH2NHCON), 43.9 (OCH.CH2), 39.4 (CH2CH.NHCON), 33.0
(CH.CH>OH), 26.7 (TrizCH2CH2), 26.1 (TrizCH2); MS (ESI, positive mode) m/z: 763.5

[2M+Na]*, 393.2 [M+NaJ*, 371.2 [M+H]".

General procedure for the synthesis of thioamides (8a-g). A solution of the
corresponding benzonitriles 7a-g (1 eq) in DMF was treated with an excess of 20% aq.
(NH4)2S (70 eq). A change of yellow to dark blue color was instantly observed. The
reaction mixture was heated at 80 °C for 4 h and then allowed to cool to room
temperature. CH2Cl> (50 mL) was added and the resulting solution was successively
washed with HCI 0.1 N (2 x 50 mL), H20 (1 x 50 mL) and brine (1 x 50 mL). The organic
layers were dried (Na2S0.), filtered and evaporated to dryness. The crude was purified by

flash column chromatography (eluents are specified for each compound).

Tert-butyl-(4-(1-(4-carbamothioyl-3-(2-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-

1,2,3-triazol-4-yl)butyl)carbamate (8a). According to the general procedure, a solution of
benzonitrile 7a in DMF (10 mL) and 20% aq solution of (NH4)2S (1 mL, 13.8 mmol) were
reacted. Work-up and purification of the crude by flash column chromatography
(CH2Cl,/MeOH, 100:5) gave 64 mg (67%) of 8a as a yellow oil. IR (KBr), v (cm™): 3351
(NH st), 1682 (C=0 st); '"H NMR (DMSO-ds, 400 MHz) & (ppm): 10.10 (br s, 1H, SCNHy),
9.43 (br s, 1H, SCNHy), 8.68 (s, 1H, Ar), 7.88 (dd, J = 8.4, 1.1 Hz, 1H, Ar), 7.56 (d, J =

1.6 Hz, 1H, Ar), 7.51 (dd, J = 8.4, 1.7 Hz, 1H, Ar), 6.82 (br s, 1H, NHCON), 6.38 (br s, 1H,
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NHBoc), 4.25 (t, J = 5.2 Hz, 2H, OCH), 3.55 - 3.45 (m, 4H, CH.,CH>NHCON, OCH,CH>),
3.22 (t, = 7.8 Hz, 2H, CH.CH2NHCON), 2.98 - 2.93 (m, 2H, CH2NHBoc), 2.71 (t, J=7.5
Hz, 2H, TrizCH), 1.70 - 1.60 (m, 2H, TrizCH2CH2), 1.51 - 1.41 (m, 2H, CH2CH2NHBoc),
1.36 (s, 9H, CHjs); *C NMR (DMSO-ds, 75 MHz) & (ppm): 197.5 (SCNHy), 162.2
(NHCON), 155.6 (NHCOO), 154.3 (OCar), 148.1 (Car), 138.5 (Car), 132.5 (CHar), 129.8
(Car), 120.3 (CHar), 111.1 (CHar), 103.9 (CHar), 77.3 (OC(CHzs)3), 67.7 (OCHz), 45.6
(CH2CH2NHCON), 42.6 (OCH2CHz2), 37.6 (CH2CH2NHCON), 29.0 (CH2CH:NHBoc), 28.3
(CHs3), 26.0 (TrizCH>CH>), 24.7 (TrizCH.); MS (ESI, positive mode) m/z: 526.3 [M+Na]* ,

504.3 [M+H]*.

Benzyl-(4-(1-(4-carbamothioyl-3-methoxyphenyl)-1H-1,2, 3-triazol-4-

yl)butyl)carbamate (8c). The general procedure was followed with benzonitrile 7¢ (1.07
g, 2.64 mmol). After the work-up, 8c (1.15 g, >99%) was obtained as a yellow oil that was
used in the next step without further purification. '"H NMR (DMSO-ds, 400 MHz) & (ppm):
10.08 (br s, 1H, SCNHy), 9.42 (br s, 1H, SCNH>), 8.67 (s, 1H, Ar), 7.87 (d, J = 8.4 Hz, 1H,
Ar), 7.54 (d, J = 2.0 Hz, 1H, Ar), 7.49 (dd, 1H, J = 8.4, 2.0 Hz, Ar), 7.40 - 7.17 (m, 6H, Ar,
NHCbz), 5.01 (s, 2H, NHCOOCH), 3.93 (s, 3H, OCHjs), 3.06 (q, J = 6.6 Hz, 2H,
CH2NHCbz), 2.72 (t, J = 7.5 Hz, 2H, TrizCH,), 1.68 (quin, J = 7.5 Hz, 2H, TrizCH,CH>),
1.50 (quin, J = 7.1 Hz, 2H, CH,CH,NHCbz); *C NMR (DMSO-ds, 75 MHz) & (ppm): 197.5
(SCNHz), 156.1 (OCar), 155.2 (NHCOO), 148.1 (Car), 138.5 (Car), 137.3 (Car), 132.4
(CHar), 129.8 (CHar), 128.3 (CHar), 127.7 (CHar), 127.6 (CHar), 120.4 (CHar), 110.9 (CHa),
103.2 (CHar), 65.1 (NHCOOCH:), 56.3 (OCHs), 40.0 (CH2NHCbz), 28.9 (CH.CH2NHCbz),
26.0 (TrizCH2CH2), 24.7 (TrizCH2); HRMS (ES, positive mode) m/z: calculated for

Ca2H2sNsOsS 439.1678; Found 439.1674 (-0.96 ppm).

Benzyl-(3-(1-(4-carbamothioyl-3-((1-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2, 3-
triazol-4-yl)propyl)carbamate (8d). The general procedure was followed with 7d (779
mg, 1.59 mmol) and 20% aq (NH.)2S (7.6 mL, 0.11 mol). Purification of the final residue
by flash column chromatography (CH2Clo/MeOH, 100:5) gave 8d (655 mg, 79%) as a
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yellow oil. '"H NMR (CDCls;, 400 MHz) & (ppm): 9.69 (br s, 1H, SCNH,), 9.49 (br s, 1H,
SCNH), 8.69 (d, J = 8.7 Hz, 1H, Ar), 7.84 (s, 1H, Ar), 7.42 (s, 1H, Ar), 7.38 - 7.13 (m, 5H,
Ar), 7.09 (dd, J = 8.7, 2.0 Hz, 1H, Ar), 6.03 (br s, 1TH, NHCON), 5.18 (t, J = 6.2 Hz, 1H,
NHCbz), 5.02 (s, 2H, NHCOOCH>), 4.13 (t, J = 4.3 Hz, 2H, OCH), 3.63 (t, J = 4.5 Hz, 2H,
OCH:CH), 3.49 (dd, J = 9.4, 6.4 Hz, 2H, CH,CH2NHCON), 3.38 (dd, J = 9.4, 6.5 Hz, 2H,
CH.CH2NHCON), 3.19 (q, J = 6.7 Hz, 2H, CH2NHCDbz), 2.74 (t, J = 7.4 Hz, 2H, TrizCHy),
1.93 - 1.80 (m, 2H, TrizCH2CHz); "*C NMR (CDCls, 75 MHz) d (ppm): 196.9 (SCNH.),
163.3 (NHCON), 156.8 (NHCOO), 156.2 (OCar), 148.4 (Car), 140.4 (Car), 138.1 (CHa/),
137.0 (CHar), 128.7 (CHar), 128.2 (CHar), 125.6 (Car), 119.4 (CHar), 111.6 (CHa/), 104.3
(CHar), 66.9 (OCH2), 66.8 (NHCOOCH:), 45.6 (CH2CH2NHCON), 43.3 (OCH2CH>), 40.5
(CH2NHCbz), 38.4 (CH.CH2NHCON), 29.5 (CH.CH2NHCbz), 22.8 (TrizCH2); HRMS (ES,

positive mode) m/z: calculated for C2sH20N704S 523.2002; Found 523.2007 (0.96 ppm).

Methyl-4-(1-(4-carbamothioyl-3-(2-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-

triazol-4-yl)butanoate (8e). Following the general procedure benzonitrile 7e (416 mg,
1.04 mmol) and 20% aq (NH.)2S (4.44 mL, 65.3 mmol) were reacted, to give, after work-
up, 8e (434 mg, quantitative) as a yellow solid. M.p.: 156.5 - 159.5 °C; "H NMR (CDCls,
400 MHz) & (ppm): 9.55 (br s, 1H, SCNH>), 9.46 (br s, 1H, SCNH), 8.83 (d, J = 8.7 Hz,
1H, Ar), 7.84 (s, 1H, Ar), 7.58 (d, J = 2.1 Hz, 1H, Ar), 7.18 (dd, J = 8.7, 2.0 Hz, 1H, Ar),
5.76 (br s, 1H, NHCON), 4.27 (t, J = 4.5 Hz, 2H, OCH.), 3.75 (t, J = 4.5 Hz, 2H,
OCH:CH), 3.58 (dd, J = 8.8, 5.8 Hz, 2H, CH.CH2NHCON), 3.51 (dd, J = 9.2, 6.1 Hz, 2H,
CH2CH2NHCON), 2.85 (t, J = 7.6 Hz, 2H, CH,COOMe), 2.43 (t, J = 7.4 Hz, 2H, TrizCH,),
2.08 (quint, J = 7.5 Hz, 2H, TrizCH,CH,); *C NMR (CDCl3, 75 MHz) & (ppm): 196.1
(SCNHz) 173.8 (COQ), 163.5 (NHCON), 156.4 (OChx), 148.5 (Car), 140.2 (Car), 138.5
(Car), 125.1 (CHar), 119.2 (CHar), 111.2 (CHar), 103.9 (CHa/), 66.8 (OCH2), 51.8 (Me), 45.4
(CH2CH2NHCON), 43.3 (OCH2CH2), 38.3 (CH.CH-NHCON), 33.4 (CH.COOMe), 25.0
(TrizCH2CHy), 24.6 (TrizCH.); HRMS (ES, positive mode) m/z: calculated for C1gH24NsO4S

432.1580; Found 432.1559 (-4.82 ppm).
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4-(4-Butyl-1H-1,2,3-triazol-1-yl)-2-(2-(2-oxoimidazolidin-1-yl)ethoxy)benzothioamide

(8f). According to the general thionation procedure, benzonitrile 7f (550 mg, 1.55 mmol)
and 20% aq (NH4)2S (7.4 mL, 109 mmol) were reacted. Work-up and purification by flash
column chromatography (CH2Clz/MeOH, 100:2) gave 8f (505 mg, 84%) as a yellow solid.
M.p.: 145-148 °C; '"H NMR (CDCls, 400 MHz) & (ppm): 9.74 (br s, 1H, SCNH>), 9.59 (br s,
1H, SCNH.), 8.81 (d, J = 8.7 Hz, 1H, Ar), 7.79 (s, 1H, Ar), 7.57 (d, J = 2.0 Hz, 1H, Ar),
7.16 (dd, J = 8.7, 2.0 Hz, 1H, Ar), 6.05 (br s, 1H, NHCON), 4.25 (t, J = 4.4 Hz, 2H, OCH>),
3.75 (t, J = 4.5 Hz, 2H, OCH.CHz), 3.58 (dd, J = 9.8 , 6.7 Hz, 2H, CH2.CH2NHCON), 3.50
(dd, J = 9.0, 6.0 Hz, 2H, CH,CH2NHCON), 2.79 (t, J = 7.7 Hz, 2H, TrizCH>), 1.71 (quin, J
= 7.7 Hz, 2H, TrizCH2CH2), 1.42 (sex, J = 7.4 Hz, 2H, CH.CH3), 0.95 (t, J = 7.4 Hz, 3H,
CHjs); C NMR (CDCl3, 100 MHz) & (ppm): 195.9 (SCNH.), 163.6 (NHCON), 156.4 (OCax),
149.8 (Car), 140.3 (Car), 138.4 (CHar), 124.9 (Car), 118.8 (CHar), 111.0 (CHar), 103.8
(CHa/), 66.8 (OCH2), 45.4 (CH2CH2NHCON), 43.3 (OCH2CH2), 38.3 (CH2CH2NHCON),
31.5 (TrizCH2CH), 25.4 (TrizCH>), 22.4 (CH2CHs3), 13.9 (CHs); MS (ESI, positive mode)

miz: 389.2 [M+H]".

4-(4-(4-Hydroxybutyl)-1H-1,2,3-triazol-1-yl)-2-(2-(2-oxoimidazolidin-1-yl)ethoxy)

benzothioamide (8g). According to the general procedure, 7g (375 mg, 1.01 mmol) and
20% aq (NH4)2S (4.8 mL, 70.9 mmol) were reacted. After the work-up 8g (408 mg, >99%)
was obtained as a yellow solid, which was used in the next step without further
purification. M.p.: Decompose without melting; '"H NMR (CDsOD, 400 MHz) & (ppm): 8.47
(s, 1H, Ar), 8.17 (d, J = 8.5 Hz, 1H, Ar), 7.60 (d, J = 2.0 Hz, 1H, Ar), 7.49 (dd, J = 8.5, 2.0
Hz, 1H, Ar), 4.34 (t, J = 5.0 Hz, 2H, OCH), 3.70 - 3.58 (m, 6H, CH20OH, OCH.CHa,
CH2CH2NHCON), 3.41 (dd, J = 9.3, 6.9 Hz, 2H, CH.CH2NHCON), 2.86 (t, J = 7.6 Hz, 2H,
TrizCHy), 1.87 - 1.77 (m, 2H, TrizCH,CH,), 1.68 - 1.59 (m, 2H, CH,CH.OH); *C NMR
(CD30OD, 75 MHz) & (ppm): 200.5 (SCNH2), 165.6 (NHCON), 156.9 (OCar), 150.6 (Ca),
141.1 (Car), 135.5 (CHa/), 130.9 (Car), 121.9 (CHar), 113.2 (CHar), 105.9 (CHar), 69.2
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(OCH_), 63.0 (CH.0H), 47.6 (CH2CH.NHCON), 44.4 (OCH.CH_), 39.7 (CH.CH,NHCON),
33.4 (CH2CHOH), 27.2 (TrizCH2CHs), 26.5 (TrizCH,); MS (ESI, positive mode) m/z: 831.3

[2M+Na]*, 427.0 [M+Na]*, 405.2 [M+H]".

General procedure for the synthesis of thiazoles by Hantzsch cyclization (11f-s and
12d-f). A solution of the thioamides 8 (1 eq) in 'PrOH (15 mL) was treated with the
appropriated a-bromomethylketone 10c, 10m,f-s (1 eq). The reaction mixture was stirred
at 70 °C for 3 - 6 h in a pressure tube and then, it was allowed to cool to room
temperature and concentrated to dryness under reduced pressure. The residue was
purified by flash column chromatography or by CCTLC on the Chromatotron (eluents are

specified in each case).

1-(2-(5-(4-butyl-1H-1,2,3-triazol-1-yl)-2-(4-(2-([1,1-biphenyl]-4-yl)vinyl)thiazol-2-

yl)phenoxy)ethyl)imidazolidin-2-one (11f). Following the general Hantzsch procedure,
the thioamide 8f (140 mg, 0.36 mmol) and a-bromoketone 10¢c (108 mg, 0.36 mmol) were
reacted for 4 h. The residue was purified by flash column chromatography (CH2Cl./MeOH,
98:2) to yield 11f (110 mg, 65%) as a colorless oil. 'H NMR (CDClz, 400 MHz) & (ppm):
8.59 (d, J=8.5Hz, 1H, Ar), 7.74 (s, 1H, Ar), 7.64 - 7.47 (m, 8H, Ar, ThiazCH=CH), 7.35 (t,
J=7.5Hz 2H, Ar), 7.34 - 7.17 (m, 3H, Ar), 7.13 (d, J = 15.9 Hz, 1H, ThiazCH=CH), 4.60
(br s, 1H, NHCON), 4.38 (t, J = 5.4 Hz, 2H, OCH,), 3.75 (t, J = 5.4 Hz, 2H, OCH.CH,),
3.54 (dd, J = 9.0, 6.6 Hz, 2H, CH.CH;NHCON), 3.34 (dd, J = 9.1, 6.5 Hz, 2H,
CH2CH2NHCON), 2.74 (t, J = 7.7 Hz, 2H, TrizCH,), 1.66 (quin, J = 7.6 Hz, 2H,
TrizCH2CH,), 1.38 (sex, J = 7.4 Hz, 2H, CH,CHs), 0.90 (t, J = 7.4 Hz, 3H, CHs); *C NMR
(CDCls, 100 MHz) & (ppm): 162.7 (NHCON), 161.0 (OCar), 156.3 (Car), 153.5 (Car), 149.6
(Car), 140.7 (Car), 140.7 (Car), 138.7 (Car), 136.3 (Car), 131.0 (CHar), 130.3 (CHar), 128.9
(CHar), 127.5 (CHar), 127.3 (CHar), 127.2 (CHar), 127.0 (CHar), 122.4 (Car), 121.6 (CHa/),
118.8 (CHar), 117.1 (CHar), 1124 (CHa), 104.6 (CHa), 68.1 (OCH2), 46.5

(CH2CH2NHCON), 43.2 (OCH.CH), 38.5 (CH.CH>NHCON), 31.6 (TrizCH2CHz), 25.5
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(TrizCH2), 22.5 (CH2CHs3), 14.0 (CHs); HRMS (ES, positive mode) m/z: calculated for

C34H34N602S 590.2464; Found 590.2474 (1 .66 ppm).

Methyl-4-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-phenethylthiazol-2-yl)phenyl)-

1H-1,2,3-triazol-4-yl)butanoate (11g). Following the Hantzsch procedure, thioamide 8e
(300 mg, 0.69 mmol) and the commercially available 1-bromo-4-phenylbutan-2-one 10a
(158 mg, 0.69 mmol) were reacted for 4 h. After the work-up, the residue was purified by
CCTLC on the Chromatotron (CH.Clo/MeOH, 100:3) to yield 11g (305 mg, 76%) as a
colorless oil. '"H NMR (CDCls, 400 MHz) & (ppm): 8.47 (d, J = 8.5 Hz, 1H, Ar), 7.80 (s, 1H,
Ar), 7.52 (d, J = 2.0 Hz, 1H, Ar), 7.28 (dd, J = 8.5, 2.0 Hz, 1H, Ar), 7.22 - 7.03 (m, 5H, Ar),
6.87 (s, 1H, Ar), 4.81 (br s, 1H, NHCON), 4.36 (t, J = 5.5 Hz, 2H, OCH.), 3.72 (t, J= 5.5
Hz, 2H, OCH2CH), 3.61 (s, 3H, Me), 3.53 (dd, J = 9.0, 6.6 Hz, 2H, CH2CH.NHCON), 3.33
(dd, J = 9.1, 6.6 Hz, 2H, CH.CH2NHCON), 3.14 - 2.93 (m, 4H, CH,CH2Ph), 2.79 (t, J=7.5
Hz, 2H, TrizCH2), 2.37 (t, J = 7.4 Hz, 2H, CH.COOMe), 2.02 (quin, J = 7.5 Hz, 2H,
TrizCH2CH,); *C NMR (CDCls, 100 MHz) & (ppm): 173.8 (COO), 162.8 (NHCON), 160.2
(OCar), 156.1 (Car), 156.0 (Car), 148.2 (Car), 141.6 (Car), 138.3 (Car), 130.0 (CHa/), 128.6
(CHar), 128.5 (CHar), 128.4 (CHar), 126.1 (CHar), 122.8 (Car), 119.2 (CHa), 115.2 (CHa),
112.4 (CHa:), 104.6 (CHar), 68.1 (OCH,), 51.7 (CHs), 46.5 (CH.CH,NHCON), 43.1
(OCH2CH2), 38.4 (CH2CH:NHCON), 35.6 (CH:CH:Ph), 33.4 (CH.CH:Ph), 33.4
(CH.,COOMe), 25.0 (TrizCH.CH>), 24.6 (TrizCH2); HRMS (ES, positive mode) m/z:

calculated for Co9H32NeO4S 560.2206; Found 560.2200 (-1.11 ppm).

Benzyl-(3-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-phenethylthiazol-2-yl)phenyl)-
1H-1,2,3-triazol-4-yl)propyl)carbamate (11h). Following the general Hantzsch
procedure, thioamide 8d (325 mg, 0.62 mmol), the commercially available 1-bromo-4-
phenylbutan-2-one 10a (141 mg, 0.62 mmol) in 'PrOH (30 mL), was stirred at 70 °C for 4
h. After the work-up, residue was purified by flash column chromatography
(CH2Cl/MeQOH, 98:2) to yield 11h (321 mg, 77%) as a colorless oil. '"H NMR (CDCls, 400
MHz) & (ppm): 8.36 (d, J = 8.6 Hz, 1H, Ar), 7.85 (s, 1H, Ar), 7.46 (d, J = 2.0 Hz, 1H, Ar),
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7.26 (dd, J = 8.6, 2.0 Hz, 1H, Ar), 7.24 - 6.97 (m, 10H, Ar), 6.75 (s, 1H, Ar), 5.30 (br s, 1H,
NHCbz), 4.93 (s, 2H, NHCOOCHL,), 4.43 (br s, 1H, NHCON), 4.25 (t, J = 6.0 Hz, 2H,
OCH,), 3.56 (t, J = 6.0 Hz, 2H, OCH,CH), 3.38 (t, J = 7.9 Hz, 2H, CH,CH,NHCON), 3.15
- 3.05 (m, 4H, CH,CH,;NHCON, CH;NHCbz), 3.01 - 2.82 (m, 4H, CH2CH.Ph), 2.69 (t, J =
7.1 Hz, 2H, TrizCH,), 1.79 (quin, J = 6.9 Hz, 2H, TrizCH2CHy); *C NMR (CDCls, 100
MHz) & (ppm): 162.8 (NHCON), 160.3 (OCa/), 156.7 (Car), 156.1 (Car), 155.9 (Car), 148.0
(Car), 141.7 (Car), 138.4 (Car), 136.7 (Car), 130.1 (CHar), 128.7 (CHa/), 128.7 (CHa)), 128.6
(CHa)), 128.5 (Car), 128.4 (CHa/), 128.3 (CHa), 126.1 (CHa), 122.7 (Car), 119.6 (CHay),
115.1 (CHa), 1124 (CHa), 1045 (CHa), 67.6 (OCH,), 66.9 (NHCOOCH,), 46.5
(CH2CH:NHCON), 42.8 (OCH,CHz), 40.0 (CH;NHCbz), 38.4 (CH.CH.NHCON), 35.7
(CH2CHoPh), 33.5 (CH2CH,Ph), 29.2 (TrizCH.CH), 22.5 (TrizCH,); HRMS (ES, positive

mode) m/z: calculated for CasHs7N704S 651.2628; Found 651.2623 (-0.74 ppm).

Benzyl-(E)-(3-(1-(4-(4-(2-([1,1-biphenyl]-4-yl)vinyl)thiazol-2-yl)-3-(2-(2-

oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-yl)propyl)carbamate (11i).
Following the general Hantzsch procedure, thioamide 8d (281 mg, 0.54 mmol) the a-
bromoketone 10c (1 eq) (162 mg, 0.54 mmol) were reacted for 4 h. The crude was
purified by flash column chromatography (CH2Cl./MeOH, 98:2) to give 11i (210 mg, 53%)
as a colorless oil. '"H NMR (CDCls, 400 MHz) & (ppm): 8.59 (d, J = 8.6 Hz, 1H, Ar), 7.98 (s,
1H, Ar), 7.65 - 7.50 (m, 9H, Ar, ThiazCH=CH), 7.44 - 7.35 (m, 3H, Ar), 7.33 - 7.23 (m, 6H,
Ar), 713 (d, J = 16.1 Hz, 1H, ThiazCH=CH), 5.41 (br s, 1H, NHCbz), 5.04 (s, 2H,
NHCOOCH;), 4.51 (br s, 1H, NHCON), 4.38 (t, J = 5.8 Hz, 2H, OCH), 3.69 (t, J = 6.1 Hz,
2H, OCH.CHj), 3.50 (t, J = 7.9 Hz, 2H, CH.CH,NHCON), 3.22 - 3.16 (m, 4H,
CH2CH2NHCON, CH2NHCbz), 2.81 (t, J = 7.1 Hz, 2H, TrizCHz2), 1.92 (quin, J = 7.3 Hz,
2H, TrizCH,CH,); *C NMR (CDCls, 100 MHz) & (ppm): 162.6 (NHCON), 161.0 (OCax),
156.2 (Car), 156.1 (Car), 153.9 (Car), 148.0 (Car), 140.8 (Car), 140.7 (Car), 138.7 (Car),
136.6 (Car), 136.3 (Car), 131.0 (CHar), 130.4 (CHar), 130.2 (CHar), 128.9 (CHar), 128.7

(CHar), 128.4 (CHa), 128.3 (CHar), 127.5 (CHar), 127.3 (CHas), 127.1 (CHar), 121.6 (CHa),
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119.7 (CHar), 117.0 (CHar), 112.5 (CHa/), 104.4 (CHa/), 67.5 (OCH2), 66.9 (NHCOOCH,),
46.5 (CH2CH2NHCON), 42.8 (OCH2CHz), 40.0 (CH2NHCbz), 38.4 (CH2CH2NHCON), 29.2
(TrizCH2CHz), 22.5 (TrizCH>); HRMS (ES, positive mode) m/z: calculated for C41H3gN704S

725.2784; Found 725.2797 (1.69 ppm).

Benzyl-(4-(1-(3-methoxy)-4-(4-phenethylthiazol-2-yl)phenyl)-1H-1,2,3-triazol-4-

yl)butyl)carbamate (11j). Following the general procedure for thiazole synthesis,
thioamide 8c (125 mg, 0.28 mmol) and the commercially available 1-bromo-4-
phenylbutan-2-one 10a (65 mg, 0.28 mmol) were reacted. After the work-up, the final
residue was purified by CCTLC on the Chromatotron (CH.Clo/MeOH, 99:1) to yield 11j
(105 mg, 63%) as a colorless oil. '"H NMR (CDCls, 400 MHz) & (ppm): 8.47 (d, J = 8.5 Hz,
1H, Ar), 7.74 (s, 1H, Ar), 7.53 (d, J = 2.1 Hz, 1H, Ar), 7.37 - 7.02 (m, 11H, Ar), 6.87 (s, 1H,

Ar), 5.02 (s, 2H, NHCOOCH), 4.78 (br s, 1H, NHCbz), 4.03 (s, 3H, OCHs), 3.19 (q, J =

6.7 Hz, 2H, CH:NHCbz), 3.14 - 2.99 (m, 4H, CH.CH2Ph), 2.76 (t, J = 7.5 Hz, 2H,

TrizCHz), 1.72 (quin, J = 7.5 Hz, 2H, TrizCH.CHy), 1.56 (quin, J

7.1 Hz, 2H,
CH.CH2NHCbz); *C NMR (CDCls;, 75 MHz) & (ppm): 160.4 (OCar), 157.2 (Ca:), 156.6
(Car), 156.0 (NHCOO), 148.8 (Car), 141.7 (Car), 138.3 (Car), 136.7 (Car), 129.7 (CHa/),
128.6 (CHar), 128.6 (CHar), 128.6 (CHar), 128.5 (CHar), 128.2 (CHar), 128.2 (Car), 126.1
(CHar), 122.7 (Car), 119.1 (CHar), 115.3 (CHa), 111.9 (Ca), 103.9 (CHa), 66.8
(NHCOOCH?), 56.2 (OCHs3), 40.9 (CH2NHCbz), 35.7 (CH2CH2Ph), 33.5 (CH2CH2Ph), 29.6
(CH,CHoNHCbz), 26.5 (TrizCH2CH,), 25.3 (TrizCH2); HRMS (ES, positive mode) m/z:

calculated for C32H33NsO3S 567.2304; Found 567.2312 (1.38 ppm).

Benzyl-(4-(1-(3-methoxy-4-(4-(2-([1,1"-biphenyl]-4-yl)vinyl)thiazol-2-yl)phenyl)-1H-

1,2,3-triazol-4-yl)butyl)carbamate (11k). Following the general Hantzsch procedure,
thioamide 8c (292 mg, 0.66 mmol) and a-bromoketone 10c (200 mg, 0.66 mmol) were
reacted for 5h. The final residue was purified by CCTLC on the Chromatotron

(CH2Cl/MeOH, 98:2) to give 11k (250 mg, 57%) as a yellow oil. 'H NMR (CDCls, 400
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MHz) & (ppm): 8.63 (d, J = 8.5 Hz, 1H, Ar), 7.78 (s, 1H, Ar), 7.63 - 7.53 (m, 8H, Ar,
ThiazCH=CH), 7.41 (t, J = 7.6 Hz, 2H, Ar), 7.34 - 7.21 (m, 8H, Ar), 7.17 (d, J = 16.0 Hz,
1H, ThiazCH=CH), 5.06 (s, 2H, NHCOOCH.), 4.83 (br s, 1H, NHCbz), 4.08 (s, 3H, OCHa),
3.22 (q, J = 6.7 Hz, 2H, CH2NHCbz), 2.79 (t, J = 7.5 Hz, 2H, TrizCH), 1.76 (quin, J =7.5
Hz, 2H, TrizCH.CH,), 1.59 (quin, J = 7.1 Hz, 2H, CH,CH.NHCbz); *C NMR (CDCls, 100
MHz) & (ppm): 161.1 (NHCON), 157.4 (OCa), 156.6 (NHCOO), 153.3 (Car), 148.8 (Ca),
140.7 (Car), 140.6 (Car), 138.6 (CHar), 136.7 (CHar), 136.3 (CHar), 130.8 (CHar), 129.9
(CHar), 128.9 (CHar), 128.6 (CHar), 128.2 (CHar), 128.2 (CHar), 127.5 (CHar), 127.2 (CHa),
127.0 (CHar), 122.4 (Car), 121.7 (CHar), 119.1 (Car), 117.2 (Car), 111.9 (CHar), 103.8
(CHar), 66.7 (NHCOOCHz), 56.2 (OCHs), 40.9 (CH2NHCDbz), 29.6 (CH2CH2NHCbz), 26.5
(TrizCH2CHy), 25.3 (TrizCH-); HRMS (ES, positive mode) m/z: calculated for C3gH3sNs03S

641.2461; Found 641.2474 (2.07 ppm).

Tert-butyl-(4-(1-(4-(4-isopropoxythiazol-2-yl)-3-(2-(2-oxoimidazolidin-1-
yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate and 1-(2-(5-(4-(4-
Aminobutyl)-1H-1,2,3-triazol-1-yl)-2-(4-isopropoxythiazol-2-
yl)phenoxy)ethyl)imidazolidin-2-one chloride (111 and 12I). Following the general
Hantzsch procedure, thioamide 8a (87 mg, 0.17 mmol) and isopropyl chloroacetate (0.25
mL, 1.99 mmol) in 'PrOH (8 mL) were reacted. Work-up and purification of the crude by
flash column chromatography (from CH>Clo/MeOH, 97:3 to CH.Cl,/MeOH/NH3, 85:14:1)
gave, from the fastest moving band, compound 111 (27 mg, 26%) as a colorless oil. H
NMR (DMSO-ds, 400 MHz) & (ppm): 8.72 (s, 1H, Ar), 8.34 (d, J = 8.6 Hz, 1H, Ar), 7.73 (d,
J=1.6 Hz, 1H, Ar), 7.66 (dd, J = 8.6, 1.8 Hz, 1H, Ar), 6.81 (t, J = 1.9 Hz, 1H, Ar), 6.64 (br
s, 1H, NHCON), 6.56 (br s, 1H, NHBoc), 4.73 (quin, J = 6.1 Hz, 1H, OCH(CHz)2), 4.47 (t, J
= 5.6 Hz, 2H, OCHy), 3.63 (t, J = 5.6 Hz, 2H, OCH.CH.,), 3.49 (t, J = 7.8 Hz, 2H,
CH2CH2NHCON), 3.23 (t, J = 7.9 Hz, 2H, CH.CH:NHCON), 3.01 - 2.91 (m, 2H,
CH2NHBoc), 2.75 - 2.68 (m, 2H, TrizCHy), 1.71 - 1.60 (m, 2H, TrizCH.CH,), 1.53 - 1.41

(m, 2H, CH,CH:NHBoc), 1.36 (s, 9H, C(CHs)s), 1.32 (d, J = 6.1 Hz, 6H, CH(CHa)y);
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3C NMR (DMSO-ds, 100 MHz) & (ppm): 162.2 (NHCON), 156.7 (OCar), 155.9 (OCa),
155.6 (NHCOOQ), 148.2 (Car), 137.9 (Car), 128.6 (CHar), 120.9 (CHar), 120.3 (Car), 112.0
(CHar), 104.3 (CHar), 93.1 (CHar), 77.4 (OC(CHs3)3), 71.8 (OCH(CHs3)2), 67.6 (OCH2), 45.3
(CH2CH2NHCON), 42.4 (OCH2CHz), 37.6 (CH2CH>NHCON), 29.0 (CH2CH:NHBoc), 28.3
(C(CHa)3), 26.1 (TrizCH2CHy), 24.7 (TrizCH>), 21.9 (CH(CHs)2); MS (ESI, positive mode)
m/z: 1193.5 [2M+Na]*, 608.3 [M+Na]*, 586.3 [M+H]".

The slowest moving band gave the deprotected compound 12l (43 mg, 47%) as a yellow
oil. "H NMR (DMSO-ds, 400 MHz) & (ppm): 8.83 (s, 1H, Ar), 8.30 (d, J = 8.6 Hz, 1H, Ar),
7.75 (s, 1H, Ar), 7.65 (d, J = 8.3 Hz, 1H, Ar), 6.60 (s, 1H, Ar), 6.42 (br s, 1H, NHCON),
4.73 (quin, J = 6.1 Hz, 1H, OCH(CHa).), 4.50 - 4.40 (m, 2H, OCHz), 3.65 - 3.55 (m, 2H,
OCH:CH,), 348 (t, J = 7.4 Hz, CHCH:NHCON), 3.21 (t, J = 7.4 Hz, 2H,
CH2CH2NHCON), 2.79 - 2.62 (m, 4H, TrizCHz, CH:NHs*), 1.75 - 1.65 (m, 2H,
TrizCH2CH,), 1.63 - 1.53 (m, 2H, CH.CH:NHs*), 1.31 (d, J = 6.1 Hz, 6H, CHj3); *C NMR
(DMSO-ds, 100 MHz) & (ppm): 162.1 (NHCON), 156.7 (OChx/), 155.9 (OCar), 148.0 (Ca/),
137.9 (Car), 128.5 (CHar), 120.8 (CHar), 120.5 (Car), 111.9 (CHar), 104.2 (CHar), 93.0
(CHa), 71.8 (OCH), 67.5 (OCH(CHa)2), 45.3 (CH2CH2NHCON), 42.4 (OCH.CHy), 37.6
(CH2CH2NHCON), 28.6 (CH2CH2oNHs*), 25.8 (TrizCH.CH>), 24.6 (TrizCH2), 21.9 (CHs);
HPLC (Gradient A, Agilent): R: = 3.5 min; HRMS (ES, positive mode) m/z: calculated for
C23H31N7O3S 485.2203; Found 485.2209 (-1.19 ppm); Anal. Calc. for Ca3H31N7O3S.HCI:

C. 52.92; H. 6.18; N. 18.78; S. 6.14; Found: C. 53.15; H. 6.16; N. 19.05; S. 5.65.

Tert-butyl-(4-(1-(4-(4-neopentylthiazol-2-yl)-3-(2-(2-oxoimidazolidin-1-
yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate and 1-(2-(5-(4-(4-
Aminobutyl)-1H-1,2,3-triazol-1-yl)-2-(4-neopentylithiazol-2-
yl)phenoxy)ethyl)imidazolidin-2-one bromide (11m and 12m). Following the general
Hantzsch procedure, thioamide 8a (50 mg, 0.10 mmol) was reacted with a-bromoketone
10m (77 mg, 0.40 mmol). Purification by flash column chromatography (from

CH2Cl,/MeOH, 96:4 to CH.Cl,/MeOH/NHs, 85:14:1) gave, from the fastest moving band,
S24



compound 11m (27 mg, 46%) as a colorless oil. 'H NMR (CDs;0OD, 400 MHz) & (ppm):
8.45 (s, 1H, Ar), 8.44 (d, J = 8.6 Hz, 1H, Ar), 7.72 (d, J = 2.0 Hz, 1H, Ar), 7.58 (dd, J = 8.6,
2.0 Hz, 1H, Ar), 7.21 (s, 1H, Ar), 4.50 (t, J = 5.5 Hz, 2H, OCHy), 3.77 (t, J = 5.5 Hz, 2H,
OCH2CHy), 3.62 (dd, J = 9.2, 6.9 Hz, 2H, CH2CH2NHCON), 3.38 (dd, J = 9.3, 6.9 Hz, 2H,
CH2CH2NHCON), 3.10 (t, J = 6.9 Hz, 2H, CH2NHBoc), 2.82 (t, J = 7.5 Hz, 2H, TrizCH,),
2.75 (s, 2H, CHx-'Bu), 1.77 (quin, J = 7.6 Hz, 2H, TrizCH.CH), 1.59 (quin, J = 7.6 Hz, 2H,
CH2>CH:NHBoc), 1.43 (s, 9H, OC(CHs)s), 1.00 (s, 9H, CH2C(CHs)s); *C NMR (CDs0D, 75
MHz) & (ppm): 165.1 (NHCON), 161.1 (OCar), 157.4 (Car), 155.8 (Car), 150.0 (Car), 139.7
(Car), 130.8 (CHar), 123.9 (Car), 121.5 (CHar), 118.4 (CHar), 113.6 (CHar), 105.8 (CHa),
79.9 (OC(CHa)s), 68.4 (OCH.), 46.9 (CH2CH,NHCON), 45.7 (CH.-Bu), 43.9 (OCH.CHy>),
41.0 (CH2NHBoc), 39.3 (CH2CH,NHCON), 32.4 (CH2C(CHs)3), 30.4 (CH.CH2NHBoc),
30.0 (CH2C(CHas)s), 28.8 (OC(CHs)3), 27.6 (TrizCH2CH2), 26.0 (TrizCH.); HRMS (ES,
positive mode) m/z: calculated for C3oH43sN704S 597.3097; Found 597.3096 (-0.18 ppm).
The slowest moving band afforded 17 mg (30%) of a yellow oil identified as 12m.

'"H NMR (CDsOD, 400 MHz) & (ppm): 8.46 (s, 1H, Ar), 8.46 (d, J = 8.6 Hz, 1H, Ar), 7.73 (d,
J=2.1Hz, 1H, Ar), 7.59 (dd, J = 8.6, 2.1 Hz, 1H, Ar), 7.22 (s, 1H, Ar), 4.50 (t, J = 5.5 Hz,
2H, OCHy), 3.77 (t, J = 5.5 Hz, 2H, OCH:CH), 3.62 (dd, J = 9.2, 6.9 Hz, 2H,
CH2CH>NHCON), 3.38 (dd, J = 9.3, 6.9 Hz, 2H, CH.CH2NHCON), 2.83 (t, J = 7.5 Hz, 2H,
CH2NH3*), 2.75 (s, 2H, CH2-'Bu), 2.70 (t, J = 7.2 Hz, 2H, TrizCH.), 1.79 (quin, J = 7.6 Hz,
2H, TrizCH,CH), 1.58 (quin, J = 7.6 Hz, 2H, CH,CH2NHs"), 1.00 (s, 9H, CHs); *C NMR
(CDsOD, 75 MHz) & (ppm): 165.1 (NHCON), 161.1 (OChx/), 157.4 (Car), 155.8 (Car), 150.1
(Car), 139.7 (Car), 130.8 (CHar), 123.9 (Car), 121.5 (CHar), 118.4 (CHar), 113.6 (CHa),
105.7 (CHar), 68.4 (OCHy), 46.9 (CH2CH2NHCON), 45.7 (CH2-'Bu), 43.9 (OCH.CH,), 42.2
(CH2NHs*), 39.3 (CH2CH:NHCON), 33.2 (CH2CH2NHs*), 32.4 (CH2C(CHs)s), 30.0
C(CHsa)s), 27.7 (TrizCH2CHy), 26.1 (TrizCH.); HPLC (Gradient A, Agilent). R = 4.1 min;
HRMS (ES, positive mode) m/z: calculated for CzsH3sN70.S 497.2573; Found 497.2572
(-0.17 ppm); Anal. Calc. for C2sH3sN7O2S.HBr: C. 51.90; H. 6.27; N. 16.95; S. 5.54; Found:
C.52.27; H.6.17; N. 16.79; S. 5.65.
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Benzyl-(4-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-phenylthiazol-2-yl)phenyl)-1H-
1,2,3-triazol-4-yl)butyl)carbamate (11n). Following the general Hantzsch procedure, the
thioamide 8b (100 mg, 0.19 mmol) and the commercially available 1-bromo-2-
phenylethan-2-one (37 mg, 0.19 mmol) were reacted for 3 h. After the work-up, the
residue was purified by flash column chromatography (CH.Cl,/MeOH, 95:5) to give 11n
(104 mg, 86%) as a colorless oil. '"H NMR (DMSO-ds, 400 MHz) & (ppm): 8.74 (s, 1H, Ar),
8.60 (d, J = 8.6 Hz, 1H, Ar), 8.21 (s, 1H, Ar), 8.10 (dd, J = 7.7, 2.0 Hz, 2H, Ar), 8.09 (s,
1H, Ar), 7.77 (d, J = 1.9 Hz, 1H, Ar), 7.72 (dd, J = 8.6, 1.9 Hz, 1H, Ar), 7.48 (t, J = 7.8 Hz,
1H, Ar), 7.42 - 7.24 (m, 6H, Ar), 6.41 (br s, 1H, NHCbz), 5.01 (s, 2H, NHCOOCH), 4.50 (t,
J =5.7 Hz, 2H, OCH.), 3.67 (t, J = 5.6 Hz, 2H, OCH2CHz), 3.51 (dd, J = 9.0, 6.6 Hz, 2H,
CH2CH2NHCON), 3.23 (dd, J = 9.0, 6.6 Hz, 2H, CH2CH2NHCON), 3.07 (q, J = 6.6 Hz, 2H,
CHoNHCbz), 2.74 (t, J = 7.5 Hz, 2H, TrizCH>), 1.70 (quin, J = 7.5 Hz, 2H, TrizCH,CH>),
1.51 (quin, J = 6.6 Hz, 2H, CH.CH,NHCbz); *C NMR (DMSO-ds, 75 MHz) & (ppm): 162.2
(NHCON), 162.1 (OCar), 160.1 (Car), 156.1 (Car), 155.8 (Car), 153.4 (Car), 148.1 (Ca/),
138.3 (Car), 137.3 (Car), 134.1 (CHar), 129.2 (CHar), 128.8 (CHar), 128.3 (CHar), 128.1
(CHar), 127.7 (CHar), 126.2 (Car), 121.1 (CHar), 120.3 (CHar), 115.8 (CHar), 112.1 (CHar),
104.3 (CHar), 67.6 (OCHz2), 65.1 (NHCOOCH:), 45.3 (CH.CH2NHCON), 42.4 (OCH2CH>),
37.6 (CH2CH2NHCON), 28.9 (CH2CH2NHCDbz), 26.0 (TrizCH2CH.), 24.7 (TrizCH2); HRMS

(ES, positive mode) m/z: calculated for C3sH3sN7O4sS 637.2471; Found 637.2474 (0.49

ppm).

Tert-Butyl-(4-(1-(4-(4-benzylthiazol-2-yl)-3-(2-(2-oxoimidazolidin-1-yl)ethoxy)phenyl)-
1H-1,2,3-triazol-4-yl)butyl)carbamate and 1-(2-(5-(4-(4-Aminobutyl)-1H-1,2,3-triazol-1-
yl)-2-(4-benzylthiazol-2-yl)phenoxy)ethyl)imidazolidin-2-one chloride (110 and 12o0).
According to the general Hantzsch procedure, thioamide 8a (74 mg, 0.15 mmol) and 1-
chloro-3-benzylpropan-2-one (100 mg, 0.60 mmol) were reacted. The final crude was
purified by flash column chromatography (from CH2Cl,/MeOH, 95:5 to CH,Cl,/MeOH/NHj3,
85:14:1) to give, from the fastest moving band compound 110 (41 mg, 44%) as a
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colorless oil. '"H NMR (DMSO-ds, 300 MHz) & (ppm): 8.72 (s, 1H, Ar), 8.40 (d, J = 8.6 Hz,
1H, Ar), 7.73 (d, J = 2.0 Hz, 1H, Ar), 7.66 (dd, J = 8.4, 2.0 Hz, 1H, Ar), 7.40 - 7.14 (m, 6H,
Ar), 6.80 (br s, 1H, NHCON), 6.39 (br s, 1H, NHBoc), 4.46 (t, J = 5.5 Hz, 2H, OCH>), 4.14
(s, 2H, CH2Ph), 3.62 (t, J = 5.5 Hz, 2H, OCH.CH>), 3.53 - 3.42 (m, 2H, CH2CH>NHCON),
3.25 - 3.15 (m, 2H, CH.CH2NHCON), 3.00 - 2.90 (m, 2H, CH2NHBoc), 2.72 (t, J = 7.6 Hz,
2H, TrizCH), 1.75 - 1.60 (m, 2H, TrizCH,CH,), 1.52 - 1.43 (m, 2H, CH2CH:Boc), 1.36 (s,
9H, OC(CHz3)3); HRMS (ES, positive mode) m/z: calculated for CsH3sN704S 617.2784;
Found 617.2775 (-1.44 ppm).

The slowest moving band afforded 44 mg (55%) of a yellow oil that was identified as 12o0.
'"H NMR (DMSO-ds, 300 MHz) & (ppm): 8.73 (s, 1H, Ar), 8.39 (d, J = 8.6 Hz, 1H, Ar), 7.74
(s, 1H, Ar), 7.66 (d, J = 8.4 Hz, 1H, Ar), 7.55 - 7.05 (m, 5H, Ar), 7.19 (s, 1H, Ar), 6.43 (br s,
1H, NHCON), 4.46 (t, J = 5.4 Hz, 2H, OCHy), 4.14 (s, 2H, CH2Ph), 3.62 (t, J = 5.4 Hz, 2H,
OCH2CHy), 3.53 - 3.42 (m, 2H, CH,CH;NHCON), 3.25 - 3.15 (m, 2H, CH,CH2NHCON),
2.99 - 288 (m, 2H, CH:NHs*), 2.75 - 2.67 (m, 2H, TrizCH.), 1.75 - 1.60 (m, 2H,
TrizCH.CHy), 1.48 - 1.37 (m, 2H, CH,CH2NH3"); 3C NMR (DMSO-ds, 75 MHz) & (ppm):
162.1 (NHCON), 155.6 (Car), 155.0 (Car), 148.3 (Car), 139.6 (Car), 138.1 (Car), 128.9
(CHar), 128.8 (CHar), 128.4 (CHar), 126.1 (CHar), 121.1 (Car), 120.0 (CHa/), 116.7 (CHa),
112.0 (CHar), 104.3 (CHa/), 67.6 (OCH>), 45.2 (CH2,CH>.NHCON), 42.3 (OCH2CHz), 40.4
(CH2NHs*), 37.5 (CH2CH2NHCON), 37.0 (CH2Ph), 30.7 (CH2CH:NHs*), 29.7
(TrizCH2CH2), 26.1 (TrizCHz); HPLC (Gradient A, Agilent): R = 4.4 min; HRMS (ES,
positive mode) m/z: calculated for C27H31N7O2S 517.2260; Found 517.2256 (-0.69 ppm);
Anal. Calc. for C27H31N702S.HCI: C. 58.53; H. 5.82; N. 17.69; S. 5.79; Found: C. 59.02; H.

6.15; N. 17.63; S. 6.16.

Benzyl-(E)-(4-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-(3-phenylprop-1-en-1-
yl)thiazol-2-yl)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate (11p). Following the
general Hantzsch procedure, thioamide 8b (250 mg, 0.47 mmol) and a-bromoketone 10p

(112 mg, 0.47 mmol) were reacted. The final residue was purified by flash column
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chromatography (CH2Cl,/MeOH, 97:3) to give 11p (153 mg, 48%) as a yellow oil. 'H NMR
(CDCl3, 400 MHz) & (ppm): 8.55 (d, J = 8.5 Hz, 1H, Ar), 7.87 (s, 1H, Ar), 7.57 (d, J = 1.9
Hz, 1H, Ar), 7.40 - 7.18 (m, 11H, Ar), 7.10 (s, 1H, Ar), 6.86 (dt, J = 15.5, 6.9 Hz, 1H,
CH2CH=CH), 6.50 (dt, J = 15.5, 1.6 Hz, 1H, CH.CH=CH), 5.05 (br s, 1H, NHCbz), 5.08 (s,
2H, NHCOOCHz), 4.73 (br s, 1H, NHCON), 4.41 (t, J = 5.7 Hz, 2H, OCHy), 3.75 (t, J= 5.7
Hz, 2H, OCH2CH), 3.61 - 3.52 (m, 4H, CH,CH,NHCON, CH,CH=CH), 3.32 (t, J = 7.9 Hz,
2H, CH2CH2NHCON), 3.25 (q, J = 6.7 Hz, 2H, CH2NHCbz), 2.82 (t, J = 7.3 Hz, 2H,
TrizCHz), 1.77 (quin, J = 7.5 Hz, 2H, TrizCH.CH2), 1.63 (quin, J = 7.3 Hz, 2H,
CH.CH2NHCDbz); *C NMR (CDCls, 100 MHz) & (ppm): 162.7 (NHCON), 160.6 (OCa),
156.6 (Car), 156.1 (Car), 153.3 (Car), 148.8 (Car), 140.0 (Car), 138.5 (Car), 136.7 (Car),
132.6 (CHar), 130.2 (CHa/), 128.9 (CHar), 128.6 (CHar), 128.2 (CHa/), 126.3 (CHar), 124.3
(CHar), 122.5 (Car), 119.1 (CHar), 115.1 (CHar), 112.4 (CHar), 104.5 (CHa), 67.8 (OCH>),
66.7 (NHCOOCH;), 46.4 (CH.CH:NHCON), 43.0 (OCH2CH>), 40.9 (CH2NHCbz), 39.3
(CH2.CH2NHCON), 38.4 (PhCH,CH=CH), 29.4 (CH.CH2NHCbz), 26.4 (TrizCH>CHy), 25.2
(TrizCH); HRMS (ES, positive mode) m/z: calculated for Cs7H3oN7;04S 677.2784; Found

677.2781 (-0.53 ppm).

Benzyl-(E)-(4-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-(2-(quinolin-6-

yl)vinyl)thiazol-2-yl)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate (11q). According to
the general Hantzsch procedure, thioamide 8b (200 mg, 0.38 mmol) and the a-
bromoketone crude 10q (0.38 mmol) were reacted. After the work-up, the final residue
was purified by CCTLC on the Chromatotron (CH2Clo/MeOH, 90:10) to afford 11q (230
mg, 80%) as an orange oil. 'H NMR (CDCls, 400 MHz) & (ppm): 8.79 (d, J = 4.2 Hz, 1H,
Ar), 8.59 (d, J = 8.6 Hz, 1H, Ar), 8.06 (dd, J = 6.5, 2.2 Hz, 1H, Ar), 8.01 (d, J = 8.8 Hz, 1H,
Ar), 7.91 (dd, J = 8.9, 2.0 Hz, 1H, Ar), 7.83 (s, 1H, Ar), 7.80 (s, 1H, Ar), 7.69 (d, J = 15.9
Hz, 1H, ThiazCH=CH), 7.53 (s, 1H, Ar), 7.37 (d, J = 8.6 Hz, 1H, Ar), 7.34 - 7.15 (m, 8H,
Ar, ThiazCH=CH), 5.06 (br s, 1H, NHCbz), 5.02 (s, 2H, NHCOOCH,), 4.67 (br s,

1H,NHCON), 4.37 (t, J = 5.8 Hz, 2H, OCH), 3.71 (t, J = 5.9 Hz, 2H, OCH,CH,), 3.52 (dd,
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J=19.0, 6.7 Hz, 2H, CH,CH,NHCON), 3.28 (t, J = 8.0 Hz, 2H, CH,CH.NHCON), 3.20 (q, J
= 6.6 Hz, 2H, CH2NHCbz), 2.77 (t, J = 7.4 Hz, 2H, TrizCHy), 1.72 (quin, J = 7.6 Hz, 2H,
TrizCH.CHy), 1.57 (quin, J = 7.4 Hz, 2H, CH,CH.NHCbz); *C NMR (CDCls;, 100 MHz) &
(ppm): 162.7 (NHCON), 161.1 (OCar), 156.6 (Car), 156.2 (Car), 153.1 (NHCOO), 150.2
(Car), 148.8 (Car), 148.2 (Car), 138.7 (Car), 136.7 (Car), 136.2 (CHar), 135.5 (CHar), 130.6
(CHar), 130.3 (CHar), 129.8 (Car), 128.7 (CHar), 128.6 (CHar), 128.2 (CHar), 127.4 (CHa),
126.5 (CHar), 122.9 (CHar), 122.3 (Car), 121.6 (CHar), 119.1 (CHar), 117.8 (CHa/), 112.5
(CHar), 104.5 (CHa(), 67.7 (OCH), 66.8 (NHCOOCH,), 46.4 (CH.CH,NHCON), 43.0
(OCH2CHz), 40.9 (CH2NHCbz), 38.4 (CH2CH>NHCON), 29.5 (CH.CH:NHCbz), 26.4
(TrizCH2CHz), 25.2 (TrizCH>); HRMS (ES, positive mode) m/z: calculated for CagH3sNgO4S

714.2737; Found 714.2734 (-0.38 ppm).

Benzyl-(E)-(4-(1-(4-(4-(2-(2,3-dihydrobenzofuran-5-yl)vinyl)thiazol-2-yl)-3-(2-(2-

oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate (11r).
Following the general Hantzsch procedure, thioamide 8b (250 mg, 0.47 mmol) and the a-
bromoketone 10r (124 mg, 0.47 mmol) were reacted. After work-up, the residue was
purified by flash column chromatography (CH->Cl,/MeOH, 97:3) to give 11r (207 mg, 62%)
as a yellow oil. '"H NMR (CDCls, 400 MHz) & (ppm): 8.55 (d, J = 8.6 Hz, 1H, Ar), 7.81 (s,
1H, Ar), 7.51 (s, 1H, Ar), 7.46 (d, J = 15.8 Hz, 1H, ThiazCH=CH), 7.44 - 7.15 (m, 8H, Ar),
7.12 (s, 1H, Ar), 6.92 (d, J = 16.0 Hz, 1H, ThiazCH=CH), 6.71 (d, J = 8.2 Hz, 1H Ar), 5.04
(brs, 1H, NHCON), 5.03 (s, 2H, NHCOOCH), 4.68 (br s, 1H, NHCbz), 4.52 (t, J = 8.7 Hz,
2H, OCH2CH2Ph), 4.35 (t, J = 5.7 Hz, 2H, OCHy), 3.69 (t, J = 5.6 Hz, 2H, OCH,CH3), 3.50
(t, J = 7.8 Hz, 2H, CH2CH2NHCON), 3.26 (t, J = 8.0 Hz, 2H, CH2,CH2NHCON), 3.26 - 3.12
(m, 4H, CH2NHCbz, OCH.CH2Ph), 2.76 (t, J = 7.3 Hz, 2H, TrizCH), 1.72 (quin, J = 7.3
Hz, 2H, TrizCH.CH>), 1.56 (quin, J = 7.6 Hz, 2H, CH.CH,NHCbz); *C NMR (CDCls, 100
MHz) & (ppm): 162.7 (NHCON), 160.7 (OCar), 160.3 (OCar), 156.6 (Car), 156.1 (Car), 153.8
(Car), 148.8 (Car), 138.5 (Car), 136.7 (Car), 131.5 (Car), 130.3 (CHar), 130.0 (CHa/), 128.6

(CHar), 128.2 (CHar), 128.2 (CHay), 127.8 (CHay), 127.5 (Car), 123.0 (CHar), 122.5 (Car),
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119.1 (CHar), 118.9 (CHar), 115.8 (CHar), 112.5 (CHar), 109.5 (CHa/), 104.5 (CHa/), 71.6
(OCH2CH2Ph), 67.8 (OCH.), 66.8 (NHCOOCH2), 46.4 (CH.CH.NHCON), 43.0
(OCH2CH2), 40.9 (CH:NHCbz), 38.4 (CH2CH2NHCON), 29.7 (OCH2CH:Ph), 29.5
(CH,CHoNHCbz), 26.4 (TrizCH2CH>), 25.2 (TrizCHz); HRMS (ES, positive mode) m/z:

calculated for CssH3gN;OsS 705.2733; Found 705.2728 (-0.82 ppm).

Benzyl-(E)-(4-(1-(4-(4-(2-(dibenzo[b,d]furan-2-yl)vinyl)thiazol-2-yl)-3-(2-(2-

oxoimidazolidin-1-yl)ethoxy)phenyl)-1H-1,2,3-triazol-4-yl)butyl)carbamate (11s).
Following the general Hantzsch synthesis procedure, thioamide 8b (150 mg, 0.28 mmol)
a-bromoketone 10s (88 mg, 0.28 mmol) were reacted. The final residue was purified by
flash column chromatography (CH2CI2/MeOH, 98:2) to yield 11s (121 mg, 58%) as a
colorless oil. '"H NMR (DMSO-ds, 400 MHz) & (ppm): 8.70 (br s, 1H, NHCbz), 8.60 (dd, J =
8.5, 2.2 Hz, 1H, Ar), 8.19 (d, J = 7.6 Hz, 1H, Ar), 7.88 - 7.66 (m, 8H, Ar), 7.60 - 7.50 (m,
1H, Ar), 7.47 - 7.24 (m, 8H, Ar), 6.31 (br s, 1H, NHCON), 5.02 (s, 2H, NHCOOCH,), 4.51
(t, J=5.8 Hz, 2H, OCH.), 3.67 (t, J = 5.7 Hz, 2H, OCH.CH>), 3.52 (dd, J = 8.8, 6.8 Hz, 2H,
CH2CH2NHCON), 3.35 - 3.08 (m, 4H, CH,CH2NHCON, CH:NHCbz), 2.76 (t, J = 7.5 Hz,
2H, TrizCH), 1.72 (quin, J = 7.2 Hz, 2H, TrizCH.CH,), 1.54 (quin, J = 7.2 Hz, 2H,
CH.CH2NHCDbz); *C NMR (DMSO-ds, 75 MHz) & (ppm): 161.9 (NHCON), 160.1 (OChx),
155.8 (OCar), 155.8 (OCar), 155.0 (NHCOOQO), 152.6 (Car), 147.9 (Car), 138.2 (Car), 137.1
(Car), 132.1 (Car), 130.2 (CHar), 129.1 (CHar), 128.0 (CHar), 127.5 (Car), 127.4 (CHar),
127.3 (CHar), 126.1 (CHar), 124.0 (Car), 123.3 (Car), 123.0 (CHar), 121.2 (Car), 121.1
(CHar), 121.0 (CHar), 120.0 (CHar), 118.7 (CHar), 117.4 (CHar), 112.0 (CHar), 111.6 (CHa),
111.4 (CHa/), 104.5 (CHa/), 67.5 (OCH>), 64.9 (NHCOOCH;), 45.1 (CH.CH2NHCON), 42.3
(OCH2CH2), 37.4 (CH2CH:NHCON), 28.7 (CH.CH:NHCbz), 25.8 (TrizCH.CH2), 24.5
(TrizCH); HRMS (ES, positive mode) m/z: calculated for C42H3gN7OsS 753.2733; Found

753.2713 (-2.65 ppm).
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1-(2-(5-(4-(4-Hydroxybutyl)-1H-1,2,3-triazol-1-yl)-2-(4-phenethylthiazol-2-

yl)phenoxy)ethyl)imidazolidin-2-one (12d). Following the general Hantzsch procedure,
thioamide 8g (50 mg, 0.12 mmol) and the commercially available 1-bromo-4-phenylbutan-
2-one 10a (28 mg, 0.12 mmol) were reacted. After the work-up, the residue was purified
flash column chromatography (CH2Clo/MeOH, 95:5) to obtain 12d (53 mg, 83%) as a
colorless oil. '"H NMR (DMSO-ds, 400 MHz) & (ppm): 8.74 (s, 1H, Ar), 8.46 (d, J = 8.6 Hz,
1H, Ar), 7.75 (d, J = 2.1 Hz, 1H, Ar), 7.69 (dd, J = 8.6, 2.0 Hz, 1H, Ar), 7.37 (s, 1H, Ar),
7.29 - 7.11 (m, 4H, Ar), 7.20 - 7.15 (m, 1H, Ar), 6.39 (br s, 1H, NHCON), 4.47 (t, J = 5.7
Hz, 2H, OCHy), 4.40 (t, J = 5.1 Hz, 2H, OH), 3.63 (t, J = 5.6 Hz, 2H, OCH,CH>), 3.54 -
3.36 (m, 4H, CH.OH, CH.CH2NHCON), 3.22 (t, J = 7.8 Hz, 2H, CH,CH.NHCON), 3.15 -
3.03 (m, 4H, CH,CH2Ph), 2.73 (t, J = 7.6 Hz, 2H, TrizCHy), 1.73 (quin, J = 7.5 Hz, 2H,
TrizCH.CH), 1.58 - 1.37 (m, 2H, CH,CH-OH); *C NMR (DMSO-ds, 75 MHz) & (ppm):
162.5 (NHCON), 159.8 (OCar), 156.0 (Car), 155.7 (Car), 148.7 (Car), 141.8 (Car), 138.4
(Car), 129.4 (CHar), 128.7 (CHar), 128.6 (CHar), 126.2 (CHar), 121.6 (Car), 120.6 (CHa/),
116.3 (CHar), 112.3 (CHa), 104.6 (CHa), 68.0 (OCH.), 60.8 (CH:OH), 45.7
(CH2.CH2NHCON), 42.8 (OCH.CHj), 37.9 (CH.CH:NHCON), 35.1 (CH.CH.Ph), 33.0
(CH2CH2Ph), 32.4 (TrizCH2CHz2), 25.7 (TrizCH.), 25.3 (CH2CH.OH); HPLC (Gradient A,
Agilent): R; = 8.0 min; HRMS (ES, positive mode) m/z: calculated for CazsH32NsO3S
532.2257; Found 532.2258 (0.17 ppm); Anal. Calc. for C2sH32NsO3S: C. 63.14; H. 6.06; N.

15.78; S. 6.02; Found: C. 62.55; H. 6.21; N. 15.41; S. 5.81.

1-(2-(5-(4-butyl-1H-1,2,3-triazol-1-yl)-2-(4-phenethylthiazol-2-yl) phenoxy)ethyl)

imidazolidin-2-one (12e). Following the general Hantzsch procedure, thioamide 8f (50
mg, 0.13 mmol) and the commercially available 1-bromo-4-phenylbutan-2-one 10a (31
mg, 0.13 mmol) were reacted for 3 h. The crude was purified by CCTLC on the
Chromatotron (CH.Cl,/MeOH, 96:4) to give 12e (57 mg, 85%) as a colorless oil. '"H NMR
(CDCls, 400 MHz) & (ppm): 8.47 (d, J = 8.5 Hz, 1H, Ar), 7.73 (s, 1H, Ar), 7.52 (d, J = 2.0
Hz, 1H, Ar), 7.28 (dd, J = 8.5, 2.0 Hz, 1H, Ar), 7.24 - 7.09 (m, 5H, Ar), 6.87 (s, 1H, Ar),
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4.37 (t, J = 5.5 Hz, 2H, OCH>), 3.73 (t, J = 5.5 Hz, 2H, OCH:CH), 3.54 (dd, J = 9.0, 6.7
Hz, 2H, CH.CH2NHCON), 3.33 (dd, J = 8.7, 7.0 Hz, 2H, CH.CH2NHCON), 3.19 - 2.93 (m,
4H, CH.CH2Ph), 2.74 (t, J = 7.7 Hz, 2H, TrizCH2), 1.74 - 1.60 (m, 2H, TrizCH2CHz), 1.46 -
1.30 (m, 2H, CH,CHj3), 0.90 (t, J = 7.4 Hz, 3H, CHs); *C NMR (CDCls, 75 MHz) & (ppm):
162.7 (NHCON), 160.3 (OChxr), 156.1 (Car), 156.0 (Car), 149.6 (Car), 141.7 (Car), 138.4
(Car), 130.0 (CHar), 128.6 (CHar), 128.5 (CHar), 126.1 (CHar), 122.7 (Car), 118.8 (CHa),
115.2 (CHar), 112.4 (CHa/), 104.6 (CHar), 68.2 (OCH2), 46.5 (CH.CH2NHCON), 43.2
(OCH2CH2), 38.5 (CH2CH.NHCON), 35.7 (CH:CHsPh), 33.5 (CH.CH:Ph), 31.6
(TrizCH2CHy), 25.5 (TrizCH.), 22.5 (CH>CHs), 14.0 (CHs); HPLC (Gradient A, Agilent): Ry
= 9.6 min; HRMS (ES, positive mode) m/z: calculated for C2sH32NsO.S 516.2308; Found
516.2310 (0.52 ppm); Anal. Calc. for C2sH32NsO2S: C. 65.09; H. 6.24; N. 16.27; S. 6.21;

Found: C. 64.69; H. 6.33; N. 15.79; S. 6.01.

1-(2-(5-(4-Butyl-1H-1,2,3-triazol-1-yl)-2-(4-(2-([1,1"-biphenyl]-4-yl)ethyl)thiazol-2-

yl)phenoxy)ethyl)imidazolidin-2-one (12f). A solution of 11f (100 mg, 0.17 mmol) in a
1:1 mixture of THF/MeOH (30 mL) and in the presence of catalytic amount of Pd/C 10%
(20% wt/wt) was hydrogenated with hydrogen balloon for 2 h at room temperature. After
filtration over PTFE membrane filters, volatiles were removed and the crude was co-
evaporated with mixtures of CH2Cl./MeOH (5 x 10 mL). The residue was purified by
CCTLC on the Chromatotron (CH2Cl./MeOH, 97:3) to give 12f (40 mg, 39%) as a white
solid. '"H NMR (CDCls, 400 MHz) & (ppm): 8.48 (d, J = 8.5 Hz, 1H, Ar), 7.73 (s, 1H, Ar),
7.57 - 7.49 (m, 3H, Ar), 7.45 (d, J = 8.1 Hz, 2H, Ar), 7.35 (t, J = 7.5 Hz, 2H, Ar), 7.30 -
7.14 (m, 4H, Ar), 6.90 (s, 1H, Ar), 4.46 (br s, 1H, NHCON), 4.37 (t, J = 5.5 Hz, 2H, OCH>),
3.74 (t, J = 5.5 Hz, 2H, OCH.CH>), 3.54 (dd, J = 9.0, 6.7 Hz, 2H, CH2CH2NHCON), 3.33
(dd, J = 9.1, 6.6 Hz, 2H, CH.CH2NHCON), 3.17 - 3.02 (m, 4H, ThiazCH.CHy), 2.75 (t, J =
7.7 Hz, 2H, TrizCH), 1.68 (quin, J = 7.5 Hz, 2H, TrizCH2CHz), 1.38 (sex, J = 7.5 Hz, 2H,
CH.CHj3), 0.90 (t, J = 7.4 Hz, 3H, CHs); *C NMR (CDCls, 75 MHz) & (ppm): 162.6

(NHCON), 160.4 (OCx), 156.0 (Ca), 156.0 (Car), 149.6 (Ca), 141.1 (Ca), 139.0 (Cay),

S32



138.5 (Car), 130.0 (CHar), 129.0 (CHar), 128.9 (CHar), 127.2 (CHa/), 127.2 (CHa/), 127.1
(CHar), 122.7 (Car), 118.8 (CHar), 115.3 (CHar), 112.6 (CHar), 104.6 (CHar), 68.2 (OCH>),
46.5 (CH2CH2NHCON), 43.2 (OCH:CH), 38.5 (CH>CH2NHCON), 35.3 (ThiazCH2CHz),
33.4 (ThiazCH2CH), 31.6 (TrizCH.CHz), 25.5 (TrizCH.), 22.5 (CH2CHs), 14.0 (CHa);
HPLC (Gradient A, Agilent): Rt = 9.6 min; HRMS (ES, positive mode) m/z: calculated for
Ca4H3sN6O2S 592.2621; Found 592.2610 (-1.83 ppm); Anal. Calc. for CasH3sNsO2S: C.

68.89; H. 6.12; N. 14.18; S. 5.41; Found: C. 68.38; H. 6.27; N. 13.90; S. 5.00.

4-(1-(3-(2-(2-oxoimidazolidin-1-yl)ethoxy)-4-(4-phenethylthiazol-2-yl) phenyl)-1H-

1,2,3-triazol-4-yl)butanoic acid (12g). Methyl ester 11g (150 mg, 0.27 mmol) dissolved
in THF (4 mL) was treated with 1 mL of an aqueous solution of LiOH (23 mg, 0.54 mmol)
for 3 h at room temperature. Change from colorless to yellow was observed after the
addition of the base. The crude was quenched with aqg HCI 1N to pH = 1 and the acidic
solution was concentrated under reduced pressure. The resulting solid was filtered and
washed with H>O (3 x 5 mL) to give pure 12g (136 mg, 93%) as a white solid. M.p.: 174.5
- 177.5 °C; '"H NMR (DMSO-ds, 400 MHz) & (ppm): 8.47 (d, J = 8.5 Hz, 1H, Ar), 7.80 (s,
1H, Ar), 7.52 (d, J = 2.0 Hz, 1H, Ar), 7.28 (dd, J = 8.5, 2.0 Hz, 1H, Ar), 7.22 - 7.03 (m, 5H,
Ar), 6.87 (s, 1H, Ar), 4.81 (br s, 1H, NHCON), 4.36 (t, J = 5.5 Hz, 2H, OCH,), 3.72 (t, J =
5.5 Hz, 2H, OCH2CHz), 3.61 (s, 3H, Me), 3.53 (dd, J = 9.0, 6.6 Hz, 2H, CH2CH>NHCON),
3.33 (dd, J = 9.1, 6.6 Hz, 2H, CH,CH2NHCON), 3.14 - 2.93 (m, 4H, CH.CH,Ph), 2.79 (t, J
=7.5 Hz, 2H, TrizCHy), 2.37 (t, J = 7.4 Hz, 2H, CH,COOMe), 2.02 (quin, J = 7.5 Hz, 2H,
TrizCH2CH,); *C NMR (DMSO-ds, 75 MHz) & (ppm): 174.2 (COQ), 162.2 (NHCON),
159.4 (OCar), 155.6 (Car), 156.4 (Car), 147.7 (Car), 141.4 (Car), 138.0 (Car), 129.0 (CHa),
128.4 (CHar), 128.3 (CHar), 125.9 (CHar), 121.3 (CHar), 120.4 (Car), 115.9 (CHa/), 112.0
(CHar), 104.3 (CHa/), 67.6 (OCH2), 45.3 (CH.CH,NHCON), 42.4 (OCH.CH), 37.6
(CH2CH2NHCON), 34.8 (CH2CH2Ph), 33.0 (CH2CH2Ph), 32.7 (CH.COOH), 24.5
(TrizCH2CHy), 24.2 (TrizCH-); HRMS (ES, positive mode) m/z: calculated for C2gH32NsO4S

560.2206; Found 560.2200 (-1.11 ppm). HPLC (Gradient A, Agilent): R; = 8.2 min; HRMS
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(ES, negative mode) m/z: calculated for C2sH30NsO4S 546.2049; Found 546.2059 (1.81
ppm); Anal. Calc. for CsH30NsO4S: C. 61.52; H. 5.53; N. 15.37; S. 5.86; Found: C. 61.17;

H. 5.60; N. 15.21; S. 5.81.

General procedure for N-Cbz deprotection. A solution of the corresponding Cbz-
protected compound (1 eq) in a 1:1 mixture of THF/MeOH (20 mL) containing Pd/C (10%)
(20% wt/wt) and TFA (0.5 — 1.5 mL), was hydrogenated at room temperature for 2 h,
under atmospheric pressure using a balloon filled with hydrogen gas (3 cycles of vacuum
+ hydrogen). The Pd/C was filtered through Whatman PTFE filter paper, the solvent was
removed under reduced pressure, and co-evaporated with mixtures of CH.Clo/MeOH
several times (5 x 10 mL). The residue was purified by HPFC on a SP1 Isolera Biotage
using reverse phase columns (From 0% of CH3sCN to 100% of CH3CN in 45 min) to give

the final deprotected compounds as trifluoroacetate salts.

1-(2-(5-(4-(3-Ammoniumpropyl)-1H-1,2,3-triazol-1-yl)-2-(4-phenethylthiazol-2-

yl)phenoxy)ethyl)imidazolidin-2-one 2,2,2 trifluoroacetate (12h). Following the general
procedure of Cbz removal, 11h (160 mg, 0.25 mmol), Pd/C 10 % (32 mg) and TFA (1.2
mL) were reacted. Work-up and purification gave 12h (76 mg, 49%) as a colorless oil. 'H
NMR (CD3sOD, 400 MHz) & (ppm): 8.47 (s, 1H, Ar), 8.46 (d, J = 8.6 Hz, 1H, Ar), 7.71 (d, J
= 2.1 Hz, 1H, Ar), 7.59 (dd, J = 8.6, 2.1 Hz, 1H, Ar), 7.33 - 7.17 (m, 5H, Ar), 7.15 (s, 1H,
Ar), 4.49 (t, J = 5.5 Hz, 2H, OCH), 3.75 (t, J = 5.5 Hz, 2H, OCH:CH), 3.60 (dd, J = 9.3,
6.9 Hz, 2H, CH,CH.NHCON), 3.37 (dd, J = 9.3, 6.9 Hz, 2H, CH.CH,NHCON), 3.18 - 3.03
(m, 6H, CH2CH2Ph, CH2NHs*), 2.93 (t, J = 7.4 Hz, 2H, TrizCH), 2.12 (quin, J = 7.6 Hz,
2H, CH2CH:NH3*); 3C NMR (CD3OD, 75 MHz) & (ppm): 165.1 (NHCON), 162.0 (OCax),
157.5 (Car), 157.1 (Car), 148.4 (Car), 142.8 (Car), 139.6 (Car), 130.8 (CHar), 129.5 (CHa),
129.4 (CHar), 127.0 (CHar), 123.9 (Car), 121.8 (CHar), 117.0 (CHar), 113.6 (CHa/), 105.8
(CHa), 68.5 (OCHy), 47.0 (CH.CH2NHCON), 43.8 (OCH2CH>), 40.2 (CH2NHs*), 39.3
(CH2CH2NHCON), 36.7 (CH2CH2Ph), 34.3 (CH2CH:Ph), 28.2 (CH2CH:NH3*"), 23.2
(TrizCH2); HPLC (Gradient A, Agilent): R; = 7.2 min; HRMS (ES, positive mode) m/z:
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calculated for Cz7H31N70.S 517.2260; Found 517.2266 (1.17 ppm); Anal. Calc. for
C27H31N7O2.S.TFA: C. 55.14; H. 5.11; N. 15.52; S. 5.08; Found: C. 54.99; H. 5.24; N.

15.09; S. 5.00.

1-(2-(2-(4-(2-([1,1"-Biphenyl]-4-yl)ethyl)thiazol-2-yl)-5-(4-(3-ammoniumpropyl)-1H-

1,2,3-triazol-1-yl) phenoxy)ethyl)imidazolidin-2-one  2,2,2 trifluoroacetate (12i).
Following the general Cbz deprotection procedure, 11i (107 mg, 0.15 mmol), Pd/C 10 %
(21 mg) and TFA (1 mL) were reacted, to give 12i (26 mg, 25%) as a colorless oil. 'H
NMR (DMSO-ds, 400 MHz) & (ppm): 8.77 (s, 1H, Ar), 8.49 (d, J = 8.6 Hz, 1H, Ar), 7.88 -
7.55 (m, 8H, Ar), 7.53 - 7.41 (m, 2H, Ar), 7.36 - 7.31 (m, 2H, Ar), 6.40 (br s, 1H, NHCON),
4.47 (t, J = 5.7 Hz, 2H, OCH), 3.64 (t, J = 5.6 Hz, 2H, OCH:CH), 3.49 (dd, J = 9.0, 6.7
Hz, 2H, CH.CH2NHCON), 3.22 (dd, J = 9.0, 6.7 Hz, 2H, CH.CH2NHCON), 3.17 - 3.03 (m,
4H, ThiazCH2CHy), 2.93 (t, J = 7.5, 2H, CHoNH3"), 2.83 (t, J = 8.5 Hz, 2H, TrizCH), 1.98
(quin, J = 7.6 Hz, 2H, CH,CH:NH3"); *C NMR (DMSO-ds, 75 MHz) & (ppm): 162.2
(NHCON), 159.4 (OCar), 155.6 (Car), 155.4 (Car), 147.0 (Car), 140.7 (Car), 140.0 (Ca),
137.9 (Car), 137.8 (Car), 129.0 (CHar), 128.9 (CHar), 128.9 (CHar), 127.2 (CHar), 126.6
(CHar), 126.5 (CHar), 121.5 (Car), 120.6 (CHar), 116.1 (CHar), 112.1 (CHar), 104.5 (CHar),
67.6 (OCH;), 454 (CH,CH:NHCON), 424 (OCH.CH.), 37.6 (CH:NHs*), 37.5
(CH2CH2NHCON), 34.3 (ThiazCH.CH.), 32.6 (ThiazCH2CH2), 26.7 (CH2CH2NHs"), 22.0
(TrizCH2); HPLC (Gradient A, Agilent): R; = 8.4 min; HRMS (ES, positive mode) m/z:
calculated for Cs3H3sN;O0,S 593.2573; Found 593.2572 (-0.09 ppm); Anal. Calc. for
Ca3H3sN702S.TFA: C. 59.40; H. 5.13; N. 13.85; S. 4.53; Found: C. 59.67; H. 5.41; N.

13.66; S. 4.25.

4-(1-(3-Methoxy-4-(4-phenethylthiazol-2-yl)phenyl)-1H-1,2,3-triazol-4-yl)butan-1-
ammonium 2,2,2 trifluoroacetate (12j). A solution of 11j (60 mg, 0.11 mmol) in CH2Cl-
(7 mL) was treated with Pd/C 10 % (20 mg) and TFA (1 mL) according to the general Cbz

deprotection procedure. Work-up and purification afforded 12j (20 mg, 36%) as a

S35



colorless oil. '"H NMR (CD3;OD, 400 MHz) d (ppm): 8.45 (s, 1H, Ar), 8.45 (d, J = 8.3 Hz,
1H, Ar), 7.67 (d, J = 2.1 Hz, 1H, Ar), 7.55 (dd, J = 8.6, 2.1 Hz, 1H, Ar), 7.36 - 7.16 (m, 5H,
Ar), 7.15 (s, 1H, Ar), 4.12 (s, 3H, OCHa), 3.20 - 3.02 (m, 4H, CH2CH.Ph), 3.00 (t, J = 7.5
Hz, 2H, CH:NH3%), 2.87 (t, J = 7.3 Hz, 2H, TrizCH2), 1.95 - 1.85 (m, 2H, TrizCH2CH>),
1.84 - 1.75 (m, 2H, CH2CH2NH3"); 3C NMR (CDsOD, 100 MHz) & (ppm): 162.1 (OCa),
158.6 (Car), 156.8 (Car), 149.4 (Car), 142.8 (Car), 139.8 (Car), 130.5 (CHar), 129.5 (CHa),
129.4 (CHar), 127.0 (CHar), 123.8 (Car), 121.6 (CHar), 116.9 (CHar), 113.2 (CHa/), 104.8
(CHar), 56.7 (OCHs), 40.4 (CH2NHs3"), 36.7 (CH.CH:Ph), 34.2 (CH2CH:Ph), 28.0
(CHoCHoNH3"), 27.1 (TrizCH2CHy2), 25.6 (TrizCH); HPLC (Gradient A, Agilent): R; = 8.1
min; HRMS (ES, positive mode) m/z: calculated for CysH2sNsOS 433.1936; Found
433.1931 (-1.25 ppm); Anal. Calc. for C24H27NsOS.TFA: C. 57.03; H. 5.15; N. 12.79; S.

5.85; Found: C. 57.25; H. 5.31; N. 12.61; S. 5.39.

4-(1-(3-Methoxy-4-(4-(2-([1,1'-Biphenyl]-4-yl)ethyl)thiazol-2-yl)phenyl)-1H-1,2, 3-

triazol-4-yl)butan-1-ammonium 2,2,2 trifluoroacetate (12k). Following the general Cbz
deprotection procedure, 11k (120 mg, 0.19 mmol), Pd/C 10 % (24 mg) and TFA (1 mL)
were reacted. Work-up and purification yielded 12k (42 mg, 36%) as a colorless oil. 'H
NMR (DMSO-ds, 400 MHz) & (ppm): 8.76 (s, 1H, Ar), 8.48 (d, J = 8.6 Hz, 1H, Ar), 7.82 -
7.70 (m, 3H, NH3*), 7.73 (d, J = 2.1 Hz, 1H, Ar), 7.68 - 7.61 (m, 3H, Ar), 7.58 (d, J = 8.2
Hz, 2H, Ar), 7.48 - 7.41 (m, 3H, Ar), 7.38 - 7.27 (m, 3H, Ar), 4.13 (s, 3H, OCHs), 3.20 -
3.05 (m, 4H, ThiazCH.CH.), 2.85 (t, J = 7.5 Hz, 2H, CH:NH3*), 2.77 (t, J = 7.3 Hz, 2H,
TrizCHz), 1.75 (quin, J = 7.2 Hz, 2H, TrizCH,CH2), 1.63 (quin, J = 7.2 Hz, 2H,
CH2CH2NH3*); *C NMR (DMSO-ds, 100 MHz) & (ppm): 159.3 (OCar), 156.6 (Car), 155.3
(Car), 147.7 (Car), 140.7 (Car), 140.0 (Car), 138.0 (Car), 137.8 (Car), 129.0 (CHar), 128.9
(CHar), 126.6 (CHar), 126.5 (CHar), 121.2 (CHar), 120.5 (CHar), 120.4 (CHar), 118.8 (Ca/),
116.0 (CHar), 111.9 (CHar), 103.7 (CHa), 56.5 (OCHs), 38.6 (CH2NHs*), 34.3
(ThiazCH.CH,), 32.6 (ThiazCH2CH2), 26.5 (CH2CH:NHs*), 25.6 (TrizCH.CH2), 24.4

(TrizCH2), HPLC (Gradient A, Agilent): R;= 9.6 min; HRMS (ES, positive mode) m/z:
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calculated for CzoH31INsOS 509.2249; Found 509.2256 (1.37 ppm); Anal. Calc. for
C3oH31NsOS.TFA: C. 61.62; H. 5.17; N. 11.23; S. 5.14; Found: C. 61.26; H. 5.08; N. 11.22;

S.5.13.

1-(2-(5-(4-(4-Ammoniobutyl)-1H-1,2,3-triazol-1-yl)-2-(4-phenylthiazol-2-yl)phenoxy)

ethyl)imidazolidin-2-one 2,2,2 trifluoroacetate (12n). According to the general Cbz
deprotection procedure, 11n (90 mg, 0.14 mmol), Pd/C 10 % (18 mg) and TFA (1 mL)
were reacted. After work-up and purification compound 12n (21 mg, 26%) was obtained
as a colorless oil. '"H NMR (CD3;OD, 400 MHz) & (ppm): 8.64 (d, J = 8.6 Hz, 1H, Ar), 8.46
(s, 1H, Ar), 8.54 (dd, J = 8.2, 1.3 Hz, 2H, Ar), 7.81 (s, 1H, Ar), 7.71 (d, J = 2.0 Hz, 1H, Ar),
7.61 (dd, J = 8.6, 2.0 Hz, 1H, Ar), 7.45 (dd, J = 8.3, 7.0 Hz, 2H, Ar), 7.36 (d, J = 7.4 Hz,
1H, Ar), 4.51 (t, J = 5.5 Hz, 2H, OCH), 3.78 (t, J = 5.5 Hz, 2H, OCH.CHy), 3.64 (dd, J =
9.3, 6.9 Hz, 2H, CH,CH,NHCON), 3.39 (dd, J = 9.2, 6.9 Hz, 2H, CH.CH,NHCON), 3.03 (t,
J = 7.4 Hz, 2H, CH:NHs"), 2.87 (t, J = 7.2 Hz, 2H, TrizCHz), 1.92 - 1.83 (m, 2H,
TrizCH2CH,), 1.83 - 1.73 (m, 2H, CH,CH2:NH3*); *C NMR (CDsOD, 100 MHz) & (ppm):
165.1 (NHCON), 162.0 (OCar), 157.5 (Car), 155.8 (Car), 149.3 (Car), 139.7 (Car), 135.9
(Car), 131.0 (CHar), 129.8 (CHar), 129.2 (CHar), 127.4 (CHar), 123.9 (Car), 121.6 (CHa/),
116.0 (CHar), 113.6 (CHar), 105.6 (CHar), 68.4 (OCH.), 47.0 (CH.CH2NHCON), 43.9
(OCH2CH2), 40.4 (CH2NHs3"), 39.3 (CH2CH:NHCON), 28.0 (CH2CH:NHs*), 27.1
(TrizCH2CHy2), 25.6 (TrizCH.); HPLC (Gradient A, Agilent): R = 7.5 min; HRMS (ES,
positive mode) m/z: calculated for CosH290N702S 503.2103; Found 503.2100 (-0.66 ppm);
Anal. Calc. for C26H20N7O2S.TFA: C. 54.45; H. 4.90; N. 15.87; S. 5.19; Found: C. 54.66; H.

4.48; N. 15.90; S. 5.15.

1-(2-(5-(4-(4-Ammoniumbutyl)-1H-1,2, 3-triazol-1-yl)-2-(4-(3-phenylpropyl)thiazol-2-

yl)phenoxy)ethyl)imidazolidin-2-one 2,2,2 trifluoroacetate (12p).The general Cbz
deprotection procedure was followed with 11p (160 mg, 0.24 mmol), Pd/C 10 % (32 mg)
and TFA (1.3 mL) to give, after work-up and purification, compound 12p (16 mg, 11%) as
a colorless oil. '"H NMR (CDsOD, 400 MHz) & (ppm): 8.50 (s, 1H, Ar), 8.48 (d, J = 8.5 Hz,
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1H, Ar), 7.71 (d, J = 2.1 Hz, 1H, Ar), 7.58 (dd, J = 8.6, 2.0 Hz, 1H, Ar), 7.38 - 7.06 (m, 6H,
Ar), 449 (t, J = 5.6 Hz, 2H, OCH.), 3.75 (t, J = 5.5 Hz, 2H, OCH2CHy), 3.61 (dd, J = 9.3,
6.9 Hz, 2H, CH2CH2NHCON), 3.37 (dd, J = 9.3, 6.9 Hz, 2H, CH,CH2NHCON), 3.00 (t, J =
7.5 Hz, 2H, CH2NH3*), 2.93 - 2.84 (m, J = 7.0 Hz, 4H, ThiazCH,, CH.Ph), 2.71 (t, J= 7.6
Hz, 2H, TrizCH2), 2.09 (quin, J = 7.6 Hz, 2H, ThiazCHCH,), 1.99 - 1.85 (m, 2H,
TrizCH2CH,), 1.78 - 1.72 (m, 2H, CH.CH,NH3*); *C NMR (CD3;OD, 75 MHz) & (ppm):
165.1 (NHCON), 162.0 (OCar), 157.8 (Car), 157.5 (Car), 149.3 (Car), 143.4 (Car), 139.6
(Car), 130.8 (CHar), 129.5 (CHar), 129.4 (CHar), 126.8 (CHar), 123.9 (Car), 121.6 (CHa/),
116.6 (CHar), 113.6 (CHar), 105.7 (CHar), 68.5 (OCH.), 46.9 (CH.CH:NHCON), 43.9
(OCH2CH2), 40.4 (CH:NHs*), 39.3 (CH.CH:NHCON), 36.4 (CH.CH.CH:Ph), 32.4
(CH2CH2CH2Ph), 31.7 (CH.CH2CH2Ph), 28.0 (CH2CH2NHs*), 27.1 (TrizCH.CH.), 25.6
(TrizCH); HPLC (Gradient A, Agilent): Ri= 7.7 min; HRMS (ES, positive mode) m/z:
calculated for CaH3sN7O2S 545.2573; Found 545.2573 (0.03 ppm); Anal. Calc. for
Ca2oH3sN70.S.TFA: C. 56.44; H. 5.50; N. 14.86; S. 4.86; Found: C. 56.04; H. 5.66; N.

14.59; S. 4.48.

1-(2-(5-(4-(4-Ammoniumbutyl)-1H-1,2, 3-triazol-1-yl)-2-(4-(2-(3,4-dihydro-2H-1 A 2

quinolin-5-yl)ethyl)thiazol-2-yl)phenoxy)ethyl)imidazolidin-2-one 2,2,2
trifluoroacetate (12q). Following the general Cbz deprotection procedure, 11q (115 mg,
0.16 mmol) was hydrogenated to give 12q (24 mg, 15%) as a colorless oil. '"H NMR
(CD30D, 400 MHz) & (ppm): 8.47 (s, 1H, Ar), 8.46 (d, J = 8.9 Hz, 1H, Ar), 7.71 (d, J = 21
Hz, 1H, Ar), 7.59 (dd, J = 8.6, 2.0 Hz, 1H, Ar), 7.15 (s, 1H, Ar), 6.93 - 6.82 (m, 2H, Ar),
6.63 (d, J = 8.7 Hz, 1H, Ar), 4.49 (t, J = 5.5 Hz, 2H, OCHz), 3.75 (t, J = 5.5 Hz, 2H,
OCH2CHy), 3.61 (dd, J = 9.3, 6.9 Hz, 2H, CH2CH2NHCON), 3.37 (dd, J = 9.3, 6.9 Hz, 2H,
CH2CH2NHCON), 3.27 (t, J = 5.5 Hz, 2H, PhNHCH,), 3.08 (t, J = 7.5 Hz, 2H,
ThiazCH2CH), 3.03 - 2.92 (m, 4H, ThiazCH.CH2, CH2NHs"), 2.88 (t, J = 7.2 Hz, 2H,
TrizCH), 2.75 (m, J = 6.5 Hz, 2H, PhNHCH>CH.CH,), 1.95 (quin, J = 6.3 Hz, 2H,
PhNHCH,CH), 1.89 - 1.72 (m, 4H, TrizCH.CH,, CH,CH:NH3"); '*C NMR (CDsOD, 100
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MHz) & (ppm): 165.1 (NHCON), 161.0 (OCar), 157.5 (Car), 157.3 (Car), 149.3 (Car), 141.5
(Car), 139.7 (Car), 134.9 (Car), 130.8 (CHar), 130.8 (CHar), 128.0 (CHar), 125.6 (Car), 123.8
(Car), 121.6 (CHar), 118.2 (CHar), 116.9 (CHar), 113.6 (CHar), 105.7 (CHar), 68.4 (OCH>),
46.9 (CH.CH;NHCON), 43.8 (OCH.CH), 43.8 (PhNHCH), 40.4 (CH.NHs"), 39.3
(CH2CH2NHCON), 36.0 (ThiazCH.CH.), 34.5 (ThiazCH2CH2), 28.0 (CH2CH2NHzs"), 27.5
(PhNHCH2CH2CH>), 27.1 (TrizCH2CH2), 25.6 (TrizCH), 22.8 (PhNHCH.CH>); HPLC:
(Gradient from 2% of CHsCN to 30% of CHsCN, Agilent), Rt = 1.4 min; HRMS (ES,
positive mode) m/z: calculated for C31H3sNsO>S 586.2838; Found 586.2859 (3.60 ppm);
Anal. Calc. for C31H3sNgO2S.2TFA: C. 51.59; H. 4.95; N. 13.75; S. 3.93; Found: C. 51.11;

H. 4.86; N. 13.26; S. 3.56.

1-(2-(5-(4-(4-Ammoniumbutyl)-1H-1,2, 3-triazol-1-yl)-2-(4-(2-(2,3-dihydrobenzofuran-6-
yl)ethyl)thiazol-2-yl)phenoxy)ethyl)imidazolidin-2-one 2,2,2 trifluoroacetate (12r).
Following the general procedure of Cbz deprotection, 11r (106 mg, 0.15 mmol) was
hydrogenated with Pd/C 10 % (21 mg) and TFA (1 mL). Work-up and purification yielded
12r (43 mg, 42%) as a colorless oil. '"H NMR (D0, 400 MHz, 90 °C) d (ppm): 8.58 (d, J =
8.5 Hz, 1H, Ar), 8.55 (s, 1H, Ar), 7.84 (d, J = 2.0 Hz, 1H, Ar), 7.67 (dd, J = 8.6, 2.0 Hz, 1H,
Ar), 7.35 (d, J = 1.9 Hz, 1H, Ar), 7.30 (s, 1H, Ar), 7.25 (dd, J = 8.1, 1.9 Hz, 1H, Ar), 7.06
(d, J = 8.0 Hz, 1H, Ar), 4.40 (t, J = 5.5 Hz, 2H, OCH.CH:N), 4.17 (t, J = 8.7 Hz, 2H,
OCH.CH2Ph), 4.06 (t, J = 5.5 Hz, 2H, OCH.CH2N), 3.92 (dd, J = 9.7, 6.8 Hz, 2H,
CH2CH2NHCON), 3.78 (dd, J = 9.5, 6.8 Hz, 2H, CH2CH2NHCON), 3.67 (t, J = 8.7 Hz,
OCH2CH2Ph), 3.48 - 3.21 (m, 8H, ThiazCH.CH2, CH2NH3", TrizCH.), 2.38 - 2.26 (m, 2H,
TrizCH2CH,, CH2CH2NH3*); *C NMR (D20, 100 MHz, 90 °C) & (ppm): 164.5 (NHCON),
160.7 (OCar), 158.2 (OCar), 156.3 (Car), 156.1 (Car), 149.1 (Car), 138.1 (Car), 134.2 (Car),
129.7 (CHar), 127.9 (CHar), 127.8 (CHar), 125.3 (CHar), 122.7 (CHar), 120.8 (CHar), 115.7
(Car), 112.9 (Car), 109.1 (CHar), 105.2 (CHar), 71.7 (OCH2CH2Ph), 68.4 (OCH.CH2N), 46.3
(CH2CH2NHCON), 43.2 (OCH2CH:N), 39.9 (CH2NHs3"), 38.4 (CH2CH.NHCON), 34.7

(ThiazCH.CHz), 33.3 (ThiazCH,CH,), 29.8 (OCH,CH:Ph), 27.0 (CH,CH.NHs*), 25.9
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(TrizCH2CHy2), 24.7 (TrizCH.); HPLC (Gradient A, Agilent): R; = 7.2 min; HRMS (ES,
positive mode) m/z: calculated for C3oH3sN703S 573.2522; Found 573.2520 (-0.43 ppm);
Anal. Calc. for C30H3sN703S. TFA: C. 55.89; H. 5.28; N. 14.26; S. 4.66; Found: C. 54.96; H.

5.72; N. 13.67; S. 4.89.

1-(2-(5-(4-(4-Ammoniumbutyl)-1H-1,2, 3-triazol-1-yl)-2-(4-(2-(dibenzo[b,d]furan-1-

yl)ethyl)thiazol-2-yl)phenoxy)ethyl)imidazolidin-2-one 2,2,2 trifluoroacetate (12s).
Following the general procedure of hydrogenation, 11s (176 mg, 0.23 mmol) was treated
with Pd/C 10 % (35 mg) and TFA (1.2 mL) to give, after the work-up and purification,
compound 12s (19 mg, 13%) as a colorless oil. '"H NMR (DMSO-ds, 400 MHz) & (ppm):
8.66 (s, 1H, Ar), 8.48 (d, J = 8.6 Hz, 1H, Ar), 8.09 (dd, J=7.7, 1.4 Hz, 1H, Ar), 8.03 (d, J =
1.8 Hz, 1H, Ar), 7.80 - 7.30 (m, 11H, Ar, NHs*), 6.18 (br s, 1H, NHCON), 4.48 (t, J = 5.8
Hz, 2H, OCH), 3.64 (t, J = 5.7 Hz, 2H, OCH:CH), 3.49 (dd, J = 8.9, 6.8 Hz, 2H,
CH2CH2NHCON), 3.27 - 3.20 (m, 4H, ThiazCH2CH2), 2.87 (t, J = 7.4 Hz, 2H, CH2NH3"),
2.79 (t, J = 7.2 Hz, 2H, TrizCH), 1.78 (quin, J = 7.4 Hz, 2H, TrizCH,CH>), 1.68 (quin, J =
7.6 Hz, 2H, CH.CH:NHs"); C NMR (CDCls, 75 MHz) d (ppm): 162.1 (NHCON), 159.4
(OCar), 155.7 (OCar), 155.6 (OCar), 155.3, (NHCOO), 154.0 (Car), 147.7 (Car), 137.9 (Ca),
136.3 (Car), 129.1 (CHar), 128.0 (CHar), 127.4 (CHar), 123.5 (Car), 123.0 (CHar), 121.4
(Car), 121.0 (CHar), 120.5 (CHar), 120.4 (CHar), 116.1 (CHar), 112.0 (CHar), 111.6 (CHar),
111.2 (CHar), 104.3 (CHa/), 67.6 (OCH>), 45.3 (CH2,CH>.NHCON), 42.4 (OCH2CHz), 38.7
(CH2NH3*), 37.5 (CH2CH:NHCON), 34.7 (ThiazCH2CH.), 33.2 (ThiazCH2CH2), 26.5
(CH2CHoNH3*), 25.5 (TrizCH2CHy), 24.4 (TrizCH>); HPLC (Gradient A, Waters): R = 7.0
min; HRMS (ES, positive mode) m/z: calculated for CasH3sN703S 621.2522; Found
621.2517 (-0.78 ppm); Anal. Calc. for CssH3sN7O3S.TFA: C. 58.77; H. 4.93; N. 13.33; S.

4.36; Found: C. 59.15; H. 5.09; N. 13.46; S. 4.21
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Synthesis of truncated analogues 13 and 14

4-Bromo-2-(2-(2-oxoimidazolidin-1-yl)ethoxy)benzothioamide (A).

Following the general procedure for the synthesis of thioamides (8a-g), the
bromobenzonitrile 4a' (1.15 g, 3.71 mmol) dissolved in DMF (25 mL) was treated with a
solution of (NH4)2S 20% aq (17.6 mL, 0.26 mol). After the work-up, the crude was purified
by flash column chromatography (CH.Cl,/MeOH, 100:2) to give thioamide A (845 mg,
69%) as a yellow solid. M.p.: Decompose without melting; '"H NMR (DMSO-ds, 400 MHZz)
O (ppm): 10.03 (br s, 1H, SCNH), 9.35 (br s, 1H, SCNH>), 8.64 (d, J = 8.3 Hz, 1H, Ar),
7.31 (d, J =1.9 Hz, 1H, Ar), 7.17 (dd, J = 8.4, 1.8 Hz, 1H, Ar), 6.35 (br s, 1H, NHCON),
4.16 (t, J = 5.2 Hz, 2H, OCH), 3.47 (dd, J = 9.0, 6.7 Hz, 2H, CH,CH,NHCON), 3.42 (t, J =
5.1 Hz, 2H, OCH,CHj), 3.22 (t, J = 7.9 Hz, 2H, CH,CH,NHCON); *C NMR (DMSO-ds, 75
MHz) & (ppm): 197.6 (SCNH2), 162.3 (NHCOO), 154.1 (OCa), 132.6 (CHar), 129.7 (Car),
123.9 (CHar), 123.2 (CHar), 115.6 (Car), 67.6 (OCH2), 45.6 (CH2CH2NHCON), 42.6
(OCH.CH?y), 37.6 (CH>.CH>NHCON); MS (ESI, positive mode) m/z: 346.0 [M+H]*, with a Br

isotopic pattern.

1-(2-(2-(4-Phenethylthiazol-2-yl)-5-bromophenoxy)ethyl)imidazolidin-2-one (13).

Following the general Hantzsch procedure, thioamide A (200 mg, 0.58 mmol) and
commercially available 1-bromo-4-phenylbutan-2-one (132 mg, 0.58 mmol) were reacted
for 4 h. After the work-up, the final residue was purified by CCTLC on the Chromatotron
(CH2Cl2/MeOH, 98:2) to yield 13 (241 mg, 85%) as a white solid. M.p.: 160-162 °C; 'H
NMR (CDCls, 400 MHz) & (ppm): 8.20 (d, J = 8.4 Hz, 1H, Ar), 7.36 - 6.99 (m, 7H, Ar), 6.83
(s, 1H, Ar), 4.64 (br s, 1TH, NHCON), 4.25 (t, J = 5.3 Hz, 2H, OCH), 3.69 (t, J = 5.3 Hz,
2H, OCH:CH), 3.52 (dd, J = 9.0, 6.7 Hz, 2H, CH2CH2NHCON), 3.31 (dd, J = 9.1, 6.6 Hz,
2H, CH2CH,NHCON), 3.11 - 2.97 (m, 4H, ThiazCH.CH;); *C NMR (CDCls;, 75 MHz) &
(ppm): 162.7 (NHCON), 160.6 (OCar), 155.9 (Car), 155.7 (Car), 141.7 (Car), 130.0 (CHa/),

128.6 (CHa:), 128.5 (CHa), 126.1 (CHa), 124.8 (CHas), 124.0 (Cas), 121.9 (Cas), 115.9
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(CHar), 1149 (CHa/), 68.5 (OCH2), 46.7 (CH.CH,NHCON), 43.3 (OCH2CH), 38.5
(CH2CH2NHCON), 35.7 (ThiazCH2CH2), 33.5 (ThiazCH2CH:); HPLC (Gradient A, Agilent):
Rt = 9.9 min; HRMS (ES, positive mode) m/z: calculated for C2H2,BrN3sO2.S 471.0616;
Found 471.0622 (1.32 ppm); Anal. Calc. for C22H2BrNsO,S: C. 55.94; H. 4.69; N. 8.90; S.

6.79; Found: C. 55.77; H. 4.73; N. 8.71; S. 6.62.

4-(4-(4-Ammoniobutyl)-1H-1,2, 3-triazol-1-yl)-2-(2-(2-oxoimidazolidin-1-yl)ethoxy)

benzonitrile bis(2,2,2 trifluoroacetate) (14). A solution of 7a (5 mg, 0.01 mmol) in
CH2Cl> (3 mL) was treated with TFA (0.3 mL) for 2 h at room temperature. Volatiles were
removed and the crude was co-evaporated several times with CH.Cl,/MeOH (5 x 10 mL).
The final residue was purified HPFC on a SP1 lIsolera Biotage using reverse phase
columns (From 0% of CH3CN to 100% of CH3CN in 45 min) to yield 14 (3 mg, 60%) as a
colorless oil. '"H NMR (DMSO-de, 500 MHz) & (ppm): 8.80 (s, 1H, Ar), 7.97 (d, J = 8.4 Hz,
1H, Ar), 7.76 (d, J = 1.9 Hz, 1H, Ar), 7.67 (dd, J = 8.5, 1.9 Hz, 1H, Ar), 7.40 - 6.65 (m, 3H,
NHs*), 6.42 (br s, 1H, NHCON), 4.37 (t, J = 5.3 Hz, 2H, OCH), 3.55 (dd, J = 8.9, 6.8 Hz,
2H, CH,CH2NHCON), 3.50 (t, J = 5.3 Hz, 2H, OCH:CH,), 3.25 (t, J = 7.9 Hz, 2H,
CH2CH2NHCON), 2.82 - 2.72 (m, 4H, CH2NHzs*, TrizCH), 1.72 (quin, J = 7.5 Hz, 2H,
TrizCH2CH,), 1.57 (quin, J = 7.8 Hz, 2H, CH2CH,NH3*); *C NMR (DMSO-de, 125 MHz) &
(ppm): 162.1 (NHCON), 161.1 (OCas), 148.1 (Car), 141.1 (Car), 135.4 (CHar), 120.6 (CHa/),
115.7 (CN), 111.9 (CHar), 104.1 (CHar), 100.0 (Car), 68.8 (OCH2), 46.0 (CH.CH2NHCON),
42.4 (OCH:CH,), 40.0 (CH:NHs*), 37.6 (CH2CH.NHCON), 27.8 (CH.CH2NHs*), 25.6
(TrizCH2CH2), 24.5 (TrizCH2); HPLC (Gradient A, Agilent): R: = 4.8 min; HRMS (ES,
positive mode) m/z: calculated for C1gH23N7O2> 369.1913; Found 369.1904 (-2.65 ppm);
Anal. Calc. for C20H24F3N7O4: C. 49.69; H. 5.00; N. 20.28; Found: C. 49.90; H. 4.68; N.

19.84.
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Figure S1. Noncompetitive hyperbolic inhibition of LiTryR by 19a. Initial velocities were
used for determination of the K; value and assessment of the inhibition modality of 19a by
two different methods: DTNB-coupled assay (absorbance readings at 412 nm) (A) and
trypanothione-dependent NADPH oxidation assay (absorbance readings at 340 nm) (B).
Lineweaver—Burk plots of reciprocal initial velocities (v) versus reciprocals of four TS»
concentrations (12.5, 25, 50 and 100 uM) are shown. Experimental conditions in both
experiments were similar to those described in the experimental section except that for
the NADPH oxidation assay NADPH concentration was raised to 500 uM, NADP* to 100
MM and 4.8 mM of oxidized glutathione was added. Data were fitted using the hyperbolic

noncompetitive-mode equation described by Leskovac:
1/v = 1/ Vmax X (aKi + [1] / aKi + B[l]) + aKm/Vimax X (Ki + [1]/ aKi + B[I]) x 1/[S].2

Results of the fits are shown in Table S1.

Table $1. Estimation of  and Ki in the noncompetitive hyperbolic inhibition mechanism by

19a.

Parameters DTNB-coupled assay | NADPH oxidation assay
K; (uM)® 127+35 2507
[ 0.5+0.1 0.2+0.1

& Estimated values * standard error of Ki and B were obtained by fitting the vi values for every 19a

concentration at the different TSz concentrations using an alpha value of 1.
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Figure S2. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 3.1 yM TS,. Progress curves for LiTryR enzymatic reactions in the
presence of increasing concentrations of 19a were fitted to Equation 1. Data are the
results obtained in a representative assay from three independent experiments. The

estimated kobs Values are shown in Table S2.
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Figure S3. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 6.2 uM TS,. Progress curves for LiTryR enzymatic reactions in the
presence of increasing concentrations of 19a were fitted to Equation 1. Data are the
results obtained in a representative assay from three independent experiments. The

estimated kobs Values are shown in Table S2.
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Figure S4. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 12.5 yM TS,. Progress curves for LiTryR enzymatic reactions in the
presence of increasing concentrations of 19a were fitted to Equation 1. Data are the
results obtained in a representative assay from three independent experiments. The

estimated kops Values are shown in Table S2.
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Figure S5. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 25 yM TS.. Progress curves for LiTryR enzymatic reactions in the presence
of increasing concentrations of 19a were fitted to Equation 1. Data are the results
obtained in a representative assay from three independent experiments. The estimated

kobs Values are shown in Table S2.

S47



4.4 uM 19a 5.9 uM 19a 7.9 yM 19a

200 200 200
__ 150 __ 150 __ 150 -
= = =
2 2 2
— 100 - — 100 — 100 -
m m )
g Z z
= 50+ = 50 - = 50
0 T T T 0 T 0 T
0 10000 20000 0 10000 20000 0 10000 20000
Time (s) Time (s) Time (s)
10.5 uM 19a 14.1 yM 19a 18.7 yM 19a
200 200 200
__ 150 - . 150 -| __ 150 -
= = | =
2 / 2 2
— —1 —_ 1 -
T 1% o 100 o 100
=z =z z
= = =
= 50 50 -| = 50
0 0 T . . 0 T . T
0 10000 20000 [ 10000 20000 0 10000 20000
Time (s) Time (s) Time (s)

Figure S6. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 50 uM TS,. Progress curves for LiTryR enzymatic reactions in the presence
of increasing concentrations of 19a were fitted to Equation 1. Data are the results
obtained in a representative assay from three independent experiments. The estimated

kobs Values are shown in Table S2.
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Figure S7. 19a concentration dependence of the observed rate constant for LiTryR
inactivation at 100 uyM TS,. Progress curves for LiTryR enzymatic reactions in the
presence of increasing concentrations of 19a were fitted to Equation 1. Data are the
results obtained in a representative assay from three independent experiments. The

estimated kobs Values are shown in Table S2.
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Table S2. Rate constants for LiTryR time-dependent inhibition by 19a at different
TS2 concentrations. ks values for each 19a concentration were obtained by fitting to

Equation 1 the progress curves shown in Figures S2-S7. Results are the estimated values

from the non-linear regression + the associated standard errors.

Kabs (s™)

[19a] (uM) 3APM TS, 6.2uM TS, 12.5 UM TS, 25 UM TS, 50 UM TS, 100 M TS,
4.4 15x10*+9.8x107|1.6x10*+1.2x10%|1.7x10* £1.8x10°[ 1.4 x10* + 2.3x10°|9.4x10° + 1.5x10°|6.0x10° £ 6.2x 107
5.9 21x10%£1.1x10%{2.0x10* £1.1x10°[1.9x10* £ 1.6 X 10°[1.4 x 10 + 1.8 x10°| 9.4 x 10° £+ 1.2x10°|7.9x10° £ 6.3 x 107
7.9 22x10*+1.6x10°{22x10* £1.4x10°[1.9x10* + 1.9x10°|1.5x10* +2.0x10%|1.0x10* + 1.1 x 10°[ 8.4 x 10° £ 6.3 x 107
105  |27x10*+2.0x10%|2.7x10*£1.7x10°|2.8x10* £2.3x10%[1.7x 10 + 2.4 x10°|1.3x10* £ 1.4 x10°| 9.4 x10° £ 5.6 x 107
14,1 3.1x10* +36x10°{2.8x10% £2.7x10°[2.7x 10 +2.8x10°|2.1x10* +2.9x10%|1.3x10* £ 2.0x10°[ 9.0 x 10° £ 1.1 x 10°
187 |2.9x10*+5.1x10°|2.8x10* £3.7x10°25x10* +4.2x10°|2.2x10* +3.3x10%|1.5x10* +2.5x10°( 8.8 x10° + 1.5x10°®
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Figure S8. Effect of substrate concentration on the apparent inhibition constants K. P

and K;“PP upon binding of 19a to LiTryR. (A) Plot of the estimated values of KPP (+ SE)
as a function of TS, concentration. The curve was fitted using Equation 3. (B) Plot of the
estimated values of K;*PP (+ SE) as a function of TS concentration. The curve was fitted

using Equation 4.
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Figure S9. Effect of TS, concentration on the rate of LiTryR inactivation. Plot of the kops
values (x standard errors) as a function of TS, concentration at six different 19a
concentrations (4.4, 5.9, 7.9, 10.5, 14.1 and 18.7 uM). Curves for competitive inhibition
(dashed line) were fitted using the following equation: kops = k / [1 + ([S] / Km)].># Curves
for pure (dotted line; a = 1) and mixed (solid line; a = 5) noncompetitive inhibition were
fitted using the following equation: kobs = [k X (Km + ([S]/ @)] / (Km + S).
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Figure S$10. Progress curves for LiTryR enzymatic reactions in the absence of inhibitor at
six different concentrations of TS,: 3.1 uM (®), 6.2 uM (A), 12.5 uM (A), 25 uM (X), 50
uM (©) and 100 uM (®). Reaction progress curves were fitted to a linear trend line and R?
values of each fit are shown in the figure. Oxidoreductase reactions were performed in a
buffer containing 40 mM HEPES pH 7.5, 0.8 nM LiTryR, 1 mM EDTA, 300 yM NADPH, 60
MM NADP*, 150 uM DTNB and 3.1 - 100 uM TS..
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Figure S11. LiTryR inhibition by 12b. Concentration dependence of the observed rate
constants of LiTryR inactivation by 12b at different TS, concentrations. Plot of the Kobs
values (+ standard errors) as a function of inhibitor concentration at six different TS>
concentrations (3.1, 6.2, 12.5, 25, 50 and 100 yM). Data for LiTryR inactivation by 12b
were fitted using Equation 2 that describes the enzyme isomerization mechanism of time-

dependent inhibition.
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Table S3. Estimation of the kinetic parameters of LiTryR inactivation by 12b in the

reversible two-step mechanism of time-dependent inhibition (Scheme 4).

Parameters 12b
K; (uM) & 10.0+2.7
a’ 20+13
K; (uMm)* 26+0.6
o ® 13+0.6

& Estimated values + standard error of Ki and a for the first rapid equilibrium that generates the El complex
(Scheme 4). Both values were estimated by fitting to Equation 3 the Ki#PP values obtained at six different TSz
concentrations (3.1, 6.2, 12.5, 25, 50 and 100 pM) using Equation 2.

# Estimated values + standard error of Ki* and a* for the overall two-step mechanism of time-dependent
inactivation of LiTryR (Scheme 4). Both values were estimated by fitting to Equation 4 the K*3PP values
obtained at six different TSz concentrations (3.1, 6.2, 12.5, 25, 50 and 100 uM) using Equation 2.
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Figure S12. LiTryR inhibition by 12q. Concentration dependence of the observed rate
constants of LiTryR inactivation by 12q at different TS, concentrations. Plot of the Kobs
values (+ standard errors) as a function of inhibitor concentration at six different TS»
concentrations (3.1, 6.2, 12.5, 25, 50 and 100 yM). Data for LiTryR inactivation by 12q
were fitted using the following equation: kobs = ks X (1 + [I] / K.*PP) that describes the simple

reversible mechanism of slow binding of inhibition.?

Table S4. Estimation of the kinetic parameters of LiTryR inhibition by 12q in the reversible

single-step mechanism of time-dependent inhibition (Scheme S4).

Parameters 12q
K; (uM) & 13.6 £ 5.1
as 0.3+0.2

& Estimated values + standard error of Ki and a for the slow and reversible equilibrium that generates the El
complex (Scheme S4). Both values were estimated by fitting to Equation 3 the KPP values obtained at six
different TS2 concentrations using the equation for time-dependent inhibitors with a single-step binding

mechanism.
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Scheme S4. Reversible single-step mechanism of time-dependent inhibition of LiTryR by

12
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& A slow and reversible equilibrium between enzyme and inhibitor is governed by association and dissociation

rate constants (ks and ks, respectively).

150
$
125 g?”
:2%
100 33::
g 2?
2 3
m 75 ',t
= ot*
50 - .’
o?
®
* 00.‘ AAAAAAAAAAAAAAAAAAAAAAAAAAAAA
.zAAAAA,AAA : : : . :
’ 2 4 6 8 10 12
Time (h)

14

Figure S13. Residual activity of LiTryR after incubation with 19a. LiTryR (400 nM) was
incubated during 16 h in the absence of inhibitor (®) or in the presence of 25 uM of

mepacrine (®) or 19a (A). Samples were diluted (2500-fold) and residual activity was

evaluated. Oxidoreductase reactions were performed in a buffer containing 40 mM
HEPES pH 7.5, 1 mM EDTA, 300 uM NADPH, 60 uM NADP*, 150 uM DTNB and 100 yM

TS,.
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Scheme S5. Global mechanism for LiTryR inactivation in the presence of substrate (S)
and slow-binding inhibitors () 12b-c, 12r-s and 19a. E*| is a conformationally inactive
form of E produced through a slow process governed by the forward isomerization rate

(ks) and the very small reverse rate constant (k).
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Figure S14. Concentration—-response curves of representative triazole-based compounds
12b (A) and 12c¢ (B). Hill coefficients are indicated in the boxes.
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Figure $15. Oxidoreductase activity of LiTryR and hGR in the presence of 50 uM TS: or
GSSG, respectively. (A) Reaction progress curves of LiTryR (0.8 nM) in the absence ()
and in the presence 25 uM 12b (A ) and 25 pyM 12¢ (). (B) Reaction progress curves of
hGR (7 nM) in the absence (®) and in the presence of 25 uM nifurtimox (e), 25 uM 12b (
A)and 25 uyM 12¢ [@).

S57



LiTryR:19a complex
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Figure S16. Calculated average (x standard error) contributions of individual LiTryR
residues (monomers A and B in red and green, respectively) to the overall solvent-
corrected interaction energy (kcal mol™") with 19a. For simplicity, a cutoff of 1.0 was used.
The averages were calculated from a conformational ensemble made up of 20 snapshots
taken every 5 ns from the post-equilibrated 10-110 ns interval of the molecular dynamics

trajectories and then cooled down to 273 K and energy minimized.

Inset: Box-and-whisker plots of the calculated total interaction energies (green, kcal mol™)
and component contributions [DOI 10.1021/ct300497z]® (van der Waals (light blue),
electrostatic (orange), ligand desolvation (grey), receptor desolvation (yellow), and apolar
(dark blue) for the binding of 19a to LiTryR.
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Figure S17. A. Theoretical model of LiTryR (enveloped in a semi-transparent surface) in
complex with 19a (sticks) bound in the central interfacial cavity. Each monomer is colored
differently and both the flavin adenine dinucleotide (FAD) prosthetic group and the NADP
cofactor are displayed as sticks for reference. In addition, two TS2 molecules (sticks, with
C atoms in olive) have been included in the active site (as found in PDB entry 1BZL") to
highlight that the proposed inhibitor-binding site is separate from it and there is no overlap
between the two. The atoms shown as spheres belong to the active site Cys52 and Cys57
in one active site (left) and the dimerization hotspot Glu436 residues from both subunits.
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B. Monitoring of relevant distances shows the 19a-induced disruptions in hydrogen bonds
involving the Glu436 carboxylates OE1 and OE2 that are essential for enzyme
dimerization (a,b), and the establishment of stable hydrogen bonds between OE1 and

OE2 of Glu466 with the amino group of 19a throughout the MD trajectory.

Table S5. Residues making up the interfacial cavity present in trypanothione-disulfide
reductases (TryRs) from trypanosomatids and positionally equivalent residues in human
glutathione-disulfide reductase (hGR). The overall lack of identity in several crucial

regions is in consonance with the observed marked selectivity for LiTryR.

LiTryR Leishmania sp./Trypanosoma sp. TryR Human GR
Lys61 lysine Lys65
Thr65 threonine Asn71
GIn68 glutamine Val74
Tyre9 tyrosine His75
Leu72 leucine/threonine/histidine Phe78
Pro371 proline Pro376
Phe396 phenylalanine Phed03
Pro398 proline Pro405
Met400 methionine Tyrd07
Phed411 phenylalanine Cys417
Asp432 aspartic/glutamic Leud38
Ser433 serine/glycine/asparagine Gly439
Glu436 glutamic Glud42
Pro462 proline Pro468
Thr463 threonine Thr469
Ser464 serine Serd470
Glu466 glutamic Glud72
Glu467 glutamic Glu473
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1H NMR AND 13C NMR SPECTRA OF FINAL TRIAZOLE COMPOUNDS
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Symmetrical compound 22
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HRMS of final compounds

Compound 12a

Compound Table

Diff |
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C28H33 N7 02 S 2.39 531.24236 6661 C28H33N7 G2S 531.24164 1.35

Compound Label
Cpd 1: C28H33 N7 02 S
MS Zoomed Spectrum

RT

2.39

Algorithm

Find By Formula

Mass
531.24236

Cpd 1: C28 H33 N7 02 S: + Scan (2.390 min) 8912_arp_iii_52_01.d Subtract
532.24968
° (M)
4
3
2 554.22895
(M+Na)+
14
0 529.15634 ||J i, A

Compound 12b

Compound Table

Counts (%) vs. Mass-to-Charge (m/z)

524 526 528 530 532 534 536 538 540 542 544 546 548 550 552 554 556 558 560 562

Diff |
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C32H35N7 02 S| 1999 581.25722| 96645 C32H35N7 Q028 581.25729 -0.13

Compound Label
Cpd 1: C32 H35 N7 02 5
MS Zoomed Spectrum

RT
1.99¢

Algorithm

Find By Formula

Mass
581.25722

x10 2 [Cpd 1: C32 H35 N7 O2 S: + Scan (1.999 min) 9022_arp_iv_27_01.d

1

0.8

0.6

0.4

0.2

577.43743

582.28450

(M+H)+

604.24501
(M+Na)+
[

574 576 578 580 582 584 586 588 590 592 504 596 598 A00 602 6
Counts (%) vs. Mass-to-Charge (m/z)

04 606 608 610 612
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Compound 12¢

Compound Table

Dt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C34 H37 N7 02 S 0.256 607.274 5729 C34 H37 N7025 607.27294 1.73
Compound Label RT Algorithm Mass
Cpd 1: C34 H37 N7 02 S 0.256 |Find By Formula 607.274
MS Zoomed Spectrum
x10 1 Cpd 1: C34 H37 N7 02 S: + Scan (0.193-0.289 min, 39 scans) 9415_arp_v_47_01.d Subtract
5 608.38131
(M+H)+
41
3
2]
1 630.26069
(M+Na)+
0 T L. | L 1

600 602 604 606 608 610 612 614 616 618 620 622 624 626 628 630 632 634 636 638
Counts (%) vs. Mass-to-Charge (m/z)

Compound 12d

Compound Table

Dt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C28H32 N6 03 §]  0.415] 532.22575] 198539 C28H32 N6 03 S 532.22566 0.17

Mass
532.22575

3303
H)+

Compound Label RT Algorithm
Cpd 1: C28 H32 N6 O3 S 0.415 | Find By Formula
MS Zoomed Spectrum
x102 Cpd 1: C28 H32 N6 O3 S: + Scan (0.415 min) 9078_arp_iv_42_01.d
11 533.2
(M4
0.81
0.6
0.41
0.2
0 531.21519

524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542
Counts (%) vs. Mass-to-Charge (m/z)
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Compound 12e

Compound Table

it
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd1: C28H32 N6 02 S| 1.559] 516.23101] 129933 C28H32N602S 516.23075 0.52
Compound Label RT Algorithm Mass
Cpd 1: C28 H32 N6 02 S 1.559 |Find By Formula 516.23101

MS Zoomed Spectrum

x10 1|Cpd 1: C28 H32 N6 O2 S: + Scan (1.559 min) 9055_arp_iv_36_01.d
517.23829
31 (MH)+
2.5
2]
1.54
14
0.5
512.38117 515.21892 |

508 509 510 511 512 513 514 515 516 517

518 519 520 521 522 523 524 525 526

Counts (%) vs. Mass-to-Charge (m/z)

Compound 12f

Compound Table

Dift
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C34H36 N6 02 S|  0.267 592.26096| 32289 C34H36 N6 02 S 592.26205 -1.83
Compound Label RT Algorithm Mass
Cpd 1: C34 H36 N6 02 S 0.267 |Find By Formula 592.260906

MS Zoomed Spectrum

x10 4 [Cpd 1: C34 H36 N6 02 S: +ES| Scan (0.267 min) Frag=150.0V 10110_arp_vii_33_01.d Subtract
593.26822
3 (o)
2.5
2_
1.5
1
0.5
T T T T T T |l T T T T T
565 570 575 580 585 590 595 600 605 610 615 620

Counts vs. Mass

-to-Charge (m/z)
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Compound 12g

Compound Table

Ditt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C28 H30 N6 04 5|  0.199] 546.20591| 20993 C28 H30 N6 04 S 546.20492 1.81

Compound Label RT Algorithm Mass
Cpd 1: C28 H30 N6 04 S 0.199 Find By Formula 546.20591
MS Zoomed Spectrum

x10 4 |Cpd 1: C28 H30 N6 04 S: -ESI Scan (0.177-0.217 min, 17 scans) Frag=150.0V 10443 _arp_viii_7_...
5 545.19864
] (MH)-
1.5
1
0.5
|

536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554
Counts vs. Mass-to-Charge (m/z)

Compound 12h

Compound Table

Dt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C27 H31 N7 02 § 2.666 517.2266] 123330 C27H31N7025S 517.22599 1.17

Compound Label RT Algorithm Mass
Cpd 1: C27 H31 N7 02 S 2.666  Find By Formula 517.2266
MS Zoomed Spectrum

x10 5|Cpd 1: C27 H31 N7 O2 S: +ESI Scan (2.666 min) Frag=150.0V 10047_arp_vii_8_01.d

12] 518.23389
(M4H)+

14
0.81

0.61

0.4 540.21360
(M+Na)+
0.2

0 T T T T T II . i T i T T i i T i T | II T T T
510 512 514 516 518 520 522 524 526 528 530 532 534 536 538 540 542 544 546 548
Counts vs. Mass-to-Charge (m/z)
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Compound 12i

Compound Table

Dift
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C33H35N702S| 1.073] 593.25724] 35187 (C33H35N7025S 593.25729 -0.09

Compound Label
Cpd 1: C33 H35 N7 02 S
MS Zoomed Spectrum

RT Algorithm
1.073 Find By Formula

Mass
593.25724

x10 4 |Cpd 1: C33 H35 N7 02 S: +ESI Scan (1.073 min) Frag=150.0V 10109_arp_vii_31_01.d

3.51
3
2.5
2]
1.54
14
0.5
0L

594.26453
(o)

AL

Compound 12

Compound Table

570 575

580 585

50 595 600 605
Counts vs. Mass-to-Charge (m/z)

610 615 620

Dif |
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C24 H27 N50 5 2.45| 433.19309] 37751 CH4H2ZN505S 433.19363 -1.25
Compound Label RT Algorithm Mass
Cpd 1: C24 H27 N5 C S 2.45 Find By Formula 433.19309

MS Zoomed Spectrum

Cpd 1: C24 H27 N5 O S: + Scan (2.450 min) 9310_arp_v_2_01.d Subtract
3/ 434.20036
(MH)+
6
4
2
0 430.91341 Ul | 438.38670

425 426 427 428 429 430 431 432 433 434 435 436 437 438 430 440 441 442 443
Counts (%) vs. Mass-to-Charge (mi/z)
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Compound 12k

Compound Table

DirT
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd1: BOH31INSOS 1.155 509.22563] 191135 C30H31N505S 509.22493 1.37
Compound Label RT Algorithm Mass
Cpd 1: C30H31 N50S 1.155 Find By Formula 509.22563

MS Zoomed Spectrum

x10 5|Cpd 1: C30 H31 N5 O S: +ESI Scan (1.153-1.158 min, 3 scans) Frag=150.0v 11781_arp x 20 01.d

510.33291
1.751 (M+H)+

1.5
1.25
1
0.751
0.5
0.251

505.79210 508.46885 |

501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519

Counts vs. Mass-to-Charge (m/z)

Compound 121

Compound Table

Compound Label RT Mass Abund Formula

Tgt Mass

Dift
(ppm)

Cpd1: C23H31N703S] 2.198] 485.22033| 384941 C23 H31 N7035S

485.22091 -1.19

Compound Label RT Algorithm Mass
Cpd 1: C23 H31 N7 03 S 2.198 |Find By Formula 485.22033
MS Zoomed Spectrum

x102 Cpd 1: C23 H31 N7 O3 S: + Scan (2.198 min) 8277 _arp_ii_15_01.d
14 *486.22762
(MeH)+
0.81
0.6
0.41
021 24361726
0 (M+2H)+2 | )

Counts (%) vs. Mass-to-Charge (m/z)

240 260 280 300 320 340 360 380 400 420 440 460 480 500
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Compound 12m

Compound Table

DT |
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C25H35 02 N7 S 2.794 497.25721] 90073 C25 H3502 N7 5 497.25729 -0.17
Compound Label RT Algorithm Mass
Cpd 1: C25 H35 02 N7 5 2.794  Find By Formula 497.25721
MS Zoomed Spectrum
x10 1 Cpd 1: C25 H35 02 N7 S: + Scan (2.794 min) 8778_arp_iii_44_01.d
N 498.26452
(M+H)+
1.51
1]
0.5 520.24518
(M+Na)+ 536.22286
oL 49340805 ||| . |, (M+K)+

490 495 500 505 510 515 520 525 530 535 540
Counts (%) vs. Mass-to-Charge (m/z)

Compound 12n

545

Compound Table
Ml
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C26 H29 N7 02 S 0.453 503.21001 42706 C26 H29 N7 025 503.21034 -0.66
Compound Label RT Algorithm Mass
Cpd 1: C26 H29 N7 02 S 0.453 | Find By Formula 503.21001

MS Zoomed Spectrum

x10 4 |Cpd 1: C26 H28 N7 O2 §: +ESI Scan (0.453 min) Frag=150.0V 10507 _arp_viii_21_01.d

504.21727
4 (MeH)+
3_
24

499.29552 502.38467 |

495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 512 513
Counts vs. Mass-io-Charge (m/z)
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Compound 120

Compound Table

Dt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C27 H31 N7 02 S| 0424 517.22564| 72217 C27H31N702S 517.22599 -0.69
Compound Label RT Algorithm Mass
Cpd 1: C27 H31 N7 02 S 0.424  Find By Formula 517.22564
MS Zoomed Spectrum
x10 2 |Cpd 1: C27 H31 N7 02 S: + Scan (0.424 min) 8444 arp_ii_27colf42_43 01.d
14 518.23291
ety
0.8
0.6
0.4
259.61985
0.2 (M+2H)+2
oL | I

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Counts (%) vs. Mass-to-Charge (m/z)

Compound 12p

Compound Table

Ditt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C29H35 N7 02 S 0.281 545.25731 14840 C29H35N702S 545.25729 0.03

Compound Label RT Algorithm Mass
Cpd 1: C29H35N7 02 S 0.281 Find By Formula 545.25731
MS Zoomed Spectrum

x10 4|Cpd 1: C29 H35 N7 02 S: +ESI Scan (0.274-0.284 min, 5 scans) Frag=150.0V 9972 _arp_vi_62_01...

546.26461
1.21

1
0.8
0.61
0.4
0.2

" l .

537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555
Counts vs. Mass-to-Charge (m/z)
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Compound 12q

Compound Table

Dift
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C31 H38 N8 02 S| 2.504] 586.28595| 36347 C31 H38N8 02 S 586.28384 3.6)
Compound Label RT Algorithm Mass
Cpd 1: C31 H38 N8 02 S 2.504 Find By Formula 586.28595

MS Zoomed Spectrum

x10 4 |Cpd 1: C31 H38 N8 O2 S: +ESI Scan (2.504 min) Frag=150.0V 10720_arp_viii_49_01.d Subtract
1 587.39325
3.5 (|\."|+H)+
3,
2.5
2 609.27534
(M+Na)+
1.5
Ly 583.26127
0.5 ___l
0 Lo dh i [

Compound 12r

Compound Table

580 582 584 586 588

590 592 594 596 598 600 602 604 606 608 610 612

Counts vs. Mass-to-Charge (m/z)

614 616 618

Dift
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C31 H38 N7 03 § 0.261 588.27651] 15645 C31 H38N703S 588.27568 1.4
Compound Label RT Algorithm Mass
Cpd 1: C31 H38 N7 O3 S 0.261 |Find By Formula 588.27651

MS Zoomed Spectrum

x104

1.54

0.251

586.25366

8062

llh L,

Cpd 1: C31 H38 N7 O3 S: +ES| Scan (0.261 min) Frag=150.0V 9840_arp_vi_50_01.d Subtract
589.2

579 580 581 582

583 584 585 586 587 588

589

590 591 592 593 594 595 596 597
Counts vs. Mass-to-Charge (m/z)
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Compound 12s

Compound Table

Dit
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C34 H35 N7 03 5] 0.277] 621.25172] 44950 C34H35N703S 621.25221 -0.78]

Compound Label RT Algorithm Mass
Cpd 1: C34 H35 N7 03 S 0.277 Find By Formula 621.25172
MS Zoomed Spectrum

x10 4 |Cpd 1: C34 H35 N7 O3 S: +ESI Scan (0.277 min) Frag=150.0V 10713_arp_viii_51_01.d Subtract

622.25905
4 (MH)+
34
2

617.84834 62047995 | |

L L
613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 631
Counts vs. Mass-to-Charge (m/z)

Truncated compound 13

Compound Table

i
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C22 H22 Br 02 N3 S 0.522 471.06223 68514 C22H22Br0O2 N3 S 471.06161 1.32]

Compound Label RT Algorithm Mass
Cpd 1: C22 H22 BrO2 N3 S 0.522 | Find By Formula 471.06223
MS Zoomed Spectrum

x10 4 |Cpd 1: C22 HZ22 Br O2 N3 S: +ES| Scan (0.522 min) Frag=150.0V 10794 _arp_viii_66_01.d

1 474.06763
6 (MH)+

49405139
{ (M+Na)+
|

N | L]

1 I'? "
464 466 468 470 472 474 476 478 480 482 484 486 488 490 492 494 496 498 500 502
Counts vs. Mass-to-Charge (m/z)
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Truncated compound 14

Compound Table

M
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C18 H23 N7 02 0.446 369.19035] 127100 C18 H23 N7 02 369.19132 -2.65
Compound Label RT Algorithm Mass
Cpd 1: C18 H23 N7 02 0.446 |Find By Formula 369.19035

MS Zoomed Spectrum

%10 5 Cpd 1: C18 H23 N7 O2: +ESI Scan (0.446 min) Frag=150.0v 11603_arp_ix_53_01.d

1.2

1
0.8+
0.64
0.4+
0.24

366.16823

3701
(MH

9763

H)+

392.17980
(M+Na)+
|

362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400

Compound 19a

Compound Table

Counts vs. Mass-to-Charge (m/z)

Dt
Compound Label RT Mass Abund Formula Tgt Mass (ppm)
Cpd 1: C32 H33 N7 Q2 5 0.264 579.242| 133083 C32H33N7025 579.24164 0.61
Compound Label RT Algorithm Mass
Cpd 1: C32 H33 N7 02 S 0.264 | Find By Formula 579.242

MS Zoomed Spectrum

x10 5 |Cpd 1: C32 H33 N7 O2 §: +ESI Scan (0.226-0.319 min, 38 scans) Frag=150.0V 10153 _arp_vii_47..
580.24929
1.24 (M+H)+
14
0.8+
0.6
0.4-
0.2
o 576.21660 | | | I

555

565

570

575

580 585 590

Counts vs. Mass-to-Charge (m/z)

595 600

605
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Compound 19b

Compound Table
D]l
Compound Label RT Mass Abund Formula Tgt Mass (ppm)
Cpd 1: C38 H37 N7 02 5 0.911 655.27482| 25574 C3B8H37N7025 655.27294 2.87
Compound Label RT Algorithm Mass
Cpd 1: C38 H37 N7 02 S 0.911 | Find By Formula 655.27482
MS Zoomed Spectrum
x10 4 Cpd 1: C38 H37 N7 02 S: +ESI Scan (0.911 min) Frag=150.0v 11072_arp_ix_10_01.d Subtract
2.5 656.28214
(M+H)+
24
1.54
14
0.5

647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 G664 665
Counts vs. Mass-to-Charage (m/z}

Compound 19c¢

Compound Table

Compound Label RT Mass Abund Formula Tgt Mass (ppm)

L

Cpd 1: C3BH37 N7 03 S 1.803 671.26731| 189537 C3BH37 N7 O35 671.26786 -0.81

Compound Label RT Algorithm Mass
Cpd 1: C38 H37 N7 03 5 1.803  Find By Formula 671.26731
MS Zoomed Spectrum

x10 =

1.75
1.5
1.254
14
0.751
0.5
0.25-

Cpd 1: C38 H37 N7 O3 S: +ES| Scan (1.803 min) Frag=150.0v 11127 _arp_ix_19_01.d

672.27462
(MH)+

694.25810
(M+Na)+
667.80625 ; | | |,

664 666 668 670 672 674 676 678 680 682 684 686 688 690 692 694 696 698 700 702
Counts vs. Mass-to-Charge (m/z)
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Compound 19d

Compound Table
Dt |
Compound Label RT Mass Abund Formula Tgt Mass (ppm)
Cpd 1: C40 H4L N7 02 S 1.125 683.30497] 49936 C40 H41 N7 Q2 5 683.30424 1.06
Compound Label RT Algorithm Mass
Cpd 1: C40 H41 N7 02 S 1.125 Find By Formula 683.30497

MS Zoomed Spectrum

x10 4 |Cpd 1: C40 H41 N7 O2 S: +ESI Scan (1.125 min) Frag=150.0V 11877_arp_xi_1_01.d
5 684.31229
(MH{H)+
4
34
24
706.29311
14 (M+Na)+
o 680.89969 | , | |

676 678 680 682 684 686 688 690 692 694 696 698 700 702 704 706 708 710 712 714
Counts va. Mass-to-Charae {m/z)

Compound 19e

Compound Table

Lt
Compound Label RT Mass Abund Formula Tgt Mass (ppm)
Cpd 1: C40 H41 N7 O3 S 1.334 699.29928 80554 C40 H41 N7 O3 5 699,29916 0.17

Compound Label RT Algorithm Mass
Cpd 1: C40 H41 N7 O3 S 1.534 Find By Formula 699.29928
MS Zoomed Spectrum

%10 4 |Cpd 1: C40 H41 N7 O3 S: +ESI Scan (1.534 min) Frag=150.0v 11878 _arp_xi_7_01.d

8- 700.30650

7. (M-+HH)+
[
5_
4
34
24 722.28646
14 (M+Na)+

- - - L i . L. u i - - - - - - .l'. - Il.Ll
692 694 696 698 700 702 704 706 708 710 712 714 716 718 720 722 724 726 728 730

Counts vs. Mass-to-Charge (m/z)
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Symmetrical compound 22

Compound Table

Lt
Compound Label RT Mass Abund Formula Tgt Mass | (ppm)
Cpd 1: C46 H52 N14 04 52 0.244 928.37399 966 C46 H52 N14 04 52 928.37374 0.27

Compound Label RT Algorithm Mass
Cpd 1: C46 H52 N14 04 52 0.244  |Find By Formula 928.37399
MS Zoomed Spectrum
x10 3 |Cpd 1: C46 H52 N14 O4 S2: +ESI Scan (0.236-0.254 min, 8 scans) Frag=150.0v 10997 _arp_ix_3_..

1.24 929.38283
1 (M+H)+

0.81
0.61
0.41
0.2

o-lallld

922 924 926 928 930 932 934 936 938 940 942 944 946 948 950 952 954 956 958 960
Counts vs. Mass-to-Charge (m/z)

951.35914
(M+Na)+
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HPLC of final compounds

Compound 12a

DAD1 B. Sig=254.4 Ref=off (11 MARZO 2018.ARP-I

Compound 12b

COLF2-10.0]
maU | 3
700 :
e00-]
500-]
400
300
200
100 ‘
] o
h 3 |
4 ” 1
[ S SR B U
75 5 75 1o 25 i 175 mit
Area Percent Report
Signal
: 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL B, Sig=254,4 Ref=off
Peak RetTime Type Width Brea
# [min] [min] [mAU*s]
____| _______ | _____________________
1 3.040 BE 0.0716 75.67520 15.88087  1.8280
2 4.438 W 0.0BED 3921.46582 714.60071 04.7730
3 5.860 BV 0.0B74  £5.00219 11.60204 1.5710
4  £.050 VE 0.0716  14.37953 3.01937  0.3475
5 §.256 BV 0.0727 £1.22287 12.60440 1.4796
DAD1 B, Sig=254, 4 Ref=0ff (3 MAYO 2016\3 MAYO 2016 2016-05-03 12-37-40\MARP-IV-27-3H.D)
mAU
500+
400
300+
200+
100+
_ ol s
] E B | 38
0 & 5 R - - —
T T T T T T
0 2.5 5 75 10 125 15 17.5 mit
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: 1.0000
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Compound 12¢

DAD1 B, Sig=254,4 Ref=off (05 OCTUBRE 2018105 CCTUBRE 2018-2 2016-10-05 12-17-0NARP-V-47COLF16-23.0)

maU

250

200

150

100

50 ‘

o N ||,_
u| T

25 5 7.5 10 12.5 15
DAD1 D, Sig=300 4 Ref=cf (05 OCTUBRE 2016W5 OCTUBRE 2016-3 2018-10-05 12-17-0TARP-V4TCOLF18-23.0)

Sorted By H Sigmal
Multiplier: B 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Compound 12d

2000

1500

1000

500

DADT B. Sig=204 .2 Ret=ar (20 MATD 201020 WATO J016-Z 2016-05-20 12-51-3 TARF-IF 2000 18-25.0)
mal o
2

Area Percemt Report

Sorted By
Multiplier:
Dilution:

Signal
: 1.0000
: 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Ares
# [min] [min] [mAT+*s] [mAU] %
R R [-=-=] - o [
1 5.431 MM 0.0651 155.29810 39.76358  1.4151

B.02z W 0.0707 1.07884e4 2390.53101 OB.S5209
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Compound 12e

DAL B. Sig=204 & Ret=ot [1Z MATD 201012 MAY0 20164 2016-05-12 12-1 -3 TARP-IW-30G OLF TT-T210)
mAU
1750
1500
1250
1000
T50H
500
250
-
% e 585 8 g £
o 3 = = =
0] e i n s, o .
T T T T T T T
25 5 75 10 125 15 176
Area Percent Report
Sorted By : Signal
Multiplier: B l.o0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [maU] %
- - |- -l
1 1.978 BV 0.1014 45.92241 £.02196 0.5068
F 2.093 VB 0.0B63 27.28303 4.28348 0.3011
3 7.275 BV 0.065L 35.57201 B.45044 0.3926
4 B.3856 BV 0.0638 9.26013 2.28117 0.1022
5  9.033 BB 0.0684 6.53143 1.45422  0.0721
[ 9.381 BV 0.1092 17.61008 2.2538% 0.1944
7 9.659 VWV 0.0705 B755.60840 1946.05225 96.6310
DAD1 B, Sig=254,4 Ref=off (07 ABRIL 201707 ABRIL 2017-2 2017-02-07 11-58-43WARP-VII-33COLF3-13.0)
mAU ] B P
] 3 \0@
1?50—_ ?!@-
1500
1250
1000
750
500
E o
250 o
3 6%
] o |
o ) ol B | S N
T T T T T T
2 4 8 B 10 12
Ares Percent Report
Sorted By : Sigmal
Multiplier: H 1.0000
Dilution: B 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [mAT] %
e P R [--omme e |--mmme-
1 3.660 MM 0.0537 95.474903 20.60547 0.8744
2 5.451 MM 0.0973 1.08235e4 1B54.82361 09.1256
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Compound 12¢g

DADT B, Sig=204.3 Ret=oft (01 JURID 207701 JUMID 2017-3 201 7-06-071 11-35-20 ARP-U-T SOLD0 o)
.
mAUt 8 q}
1 I
] ?@w
3000+
2500+
2000+
1500
1000
500 Iy
E &
] g &
1 &
o -
e e T A e A e —
25 5 75 0 125 15 17.5 mir
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilutiom Factor with ISTD=
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*s] [mAT] %
1= - -- - - |
1 5.609 MM 0.0631 483.B3289 127.75903 2.5909
2 B.207 MM 0.0B73 1.79914ed4 3433.41919 06,3444
3 5.600 MM 0.0719 198.81828 46.10819 1.0647
Compound 12h
DAD1 B, Sig=254.4 Ref=off (22 MARZO 2017123 MARZO 2017 2017-03-22 10-28-E3ARP-VII-BCOLF5.D)
mAU o b4
1000 g %@‘b"%
800 ] o«
600
400
200 | E
03 i i — -
1 T T T T T T T
17.5 mi
T
15 17.5 mil

Area Percent Report

Sorted By
Multiplier:
Dilution:

Signal
: 1.0000
B 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL B, Sig=254,4 Ref=off

Peak RetTime Type

# [min]

1 7.223 MM

Width Area Height Area
[min] [maT*s] [mAT] %
Rl E o B |
0.0877 5628.57959 10B2.70068 07.9118
0.0566 121.53374 35.79636 2.0882

2 T.871 MM
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Compound 12i

DAD1 B, Sig=254.4 Ref=off (07 ABRIL 201707 ABRIL 2017-2 2017-03-07 11-58-43\ARP-VII-31COLF15.0))
mALl 4 o o
5 P
] z d@
250 .
: u
200+
150+
100
50+
1 Pl
B
1 | E @"9.
E | aig
a i B S S —
1 T T T T T T
25 L] 78 10 125 15 17.8 mir
Area Percent Report
Sorted By Signal
Multiplier: 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*s] [maT] %
- -- - | - -|-- -
1 B.455 MM 0.0722 1138.21167 262.66385 99.5219
2 5.778 MM 0.0561 5.456746 1.62535 0.4781
.
Compound 12j
DAD1 B, Sig=254 4 Ref=off (11 JULIO 20 1&\11 .IULIE;ZIJ]E-E 2018-07-11 15-29-25ARP-\-2-2H.D)
ma 2
700
| ©
2118
3 -~ — Tt -
T T T T T T
25 5 758 125 15 17.5 mi
DAD1 D, Sig=300.4 Ref=off (11 JULIO 2018411 JULIO 2016-2 2016-07-11 15-20-35\ARP-V-2-2H 0}
mAl 3 2
14DU§
1200 3 ‘
1000 3
6003
600
4004 |
200 3 2 2 I
03 5 Sy —
T T T T T T
25 78 10 125 15 17.5 mi
Area Percent Report
Sorted By Signal
Multiplierx: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width
[min]

# [min]

1 7.745 BB 0.0674
0.1073 5821.30859 B835.54053 99.589%0
3 8.458 VB 0.0718

2 8.095 BV

Area Height Area
[mAUT*=] [maT] %
R [--mmmmmee |--ommee- [
18.37225 4.17380 0.3143

5.65452 1.18Zz08 0.0967
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Compound 12k

DAD1 B, Sig=254.4 Ref=off ([2 JULIO 201802 JULIO 2013-3 2013-07-03 09-31-\ARP-X-20COLF4-10.D)
mALl | i
] i
1400
1200+
1000
B00
600
400+ ‘
200 |
o — —ﬂzﬂl_ﬂ
1 T T T T T T
25 5 758 10 125 15 17.5 mir
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: B 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*s] [maT] %
P— -|--- - - -|-- - |
1 B.9s0 VWV 0.069%9 50.10877 10.46631 0.4763
2 9.166 VB 0.0750 20.45800 6.03150 0.2800
3 9.555 BB 0.1019 1.04420e4 1524.55652 00,2438
Compound 121
DADT B, Sig=254.4 Ref=off (023 MARZO 2016ARP-IIF50.0)
maAU | ey
] B o8
4 o
1400 Y@*’
1200+
1000+
500
600+
400+
] &
200 Eai
: B
04~ PPN A . -
e L e e e L B B e e e e e e e LA s S s s — T
25 5 78 10 125 15 17.5 mi

Sorted By H Signal
Multiplier: B 1.0000
Dilution: B 1.0000

Use Multiplier & Dilution Factor with ISTD=s

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Aresa Height Area
# [min] [min] [mAT*a] [mAT] %

I
1 3.548 MM 0.0999 09229.650918 1530.14612 97.776B
2 3.800 MM 0.0787 209.85815 44.45146 2.2232
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Compound 12m

DAD1 B, Sig=254.4 Ref=off (22 FEERERO 2018\ARP-IIl-44COLF35-40.0)
mAU ] b
b o
i 3
600
500
400
300+
200
100
] )
I & sqem
o noalrEaa
25 f 75 1 125 15 115 mi
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilutiom Factor with ISTDs
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*a] [mAT] %
- L
1 2.024 VB 0.0B35 8.47808
z 3.360 BB 0.0620 10.98859
3 4.102 BV 0.0662 8.66213
4 4.253 VW 0.0B58 3520.85449 &4
Compound 12n
DADT B, S1g=254,4 Ref=0 [28 JUNID 201728 JUNID 2017-2 2017-06-29 12-25-33ARP-VIIF2Z1COLF 14.0)
maU 2
8 WF
1400 ha
«
1200
1000
EOD
E00
400+
-1?@
200 s
B &
| .-‘4»
o - J-Lil'&— —— -—
o 2!5 g '|'I5 I|D Iil ] 15 1’.5
Area Percent Report
Sorted By Signal
Multiplier: e 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDe

Signal 1: DADI B, Sig-254,4 Ref-off

Peak RetTime Type width Area Height Area
# [min] [min] [mAT+s] [maw] %
R P — R | |
1 T7.539 MM 0.0789 TO15.993219 14B81.30625 96.5199
3 T.960 MM D.0633 25Z.96605 6073936 3.4801
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Compound 120

TADT B, Sig=254 4 Ref=o (02 OCTUBHE 2015 ARPI-ZTCOLF 4243 0]
maU ] g e
400 S
] «
350
300
250
200
150
100
] o
1 {$ ﬁgp
50 o J&m S5
] Hal
— B
1 T T T T T T
25 5 75 10 125 15 17.5 mi

Area Percent Report

Sorted By : Signal
Multiplier: H 1.0000
Dilution: B 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, S5ig=254,4 Ref=off

Peak RetTime Type Width Brea Height Area
# [min] [min] [mAU*s] [maU] %
e e B B |-
1 4.170 MM 0.0531 32.79185 10.2989%5 1.6947
2 4.4032 MM 0.0756 1811.39087 399.45956 93.6119

Compound 12p

DAD1 B, 5ig=254,4 Ref=off (02 MARZO 2017102 MARZO 20172 2017-01-30 08-20-54\ARP-V-62C0OLF33.0)

i
o
)
Y@@
:5\
&
L
e
——— T L
DADT O, Sig=200 4 Ref=of (U2 MARZO 207702 MARZD 20172 Z017-01-30 De-20-58ARP-TE2COLF33.0)

Area Percent Report

Sorted By H Signal
Multiplier: B 1.0000
Dilution: B 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [maT] %

1 T.663 MM 0.0839 4047.01660 B803.92444 97.6703
2 7.840 MM 0.0565 96.53104 28.46407 2.3297
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Compound 12q

Method Set FO35_MS_G2_30 10 Sarrple Set Nare 18_09_2017

Injection Volurme 2.00 ul Date Acquired 9/18/17 12:52:47 PM

Viald Channel Description PDA MaxPlot (230.0 nmto 400.0 nm)
Flow 1 rrifin

Colurrn: SunFire C18 3.5um (4.6x 50 mm)
Run Time 18.00 Minutes

Auto-Scaled Chrematogram

4,573

12,20

0.10 ||

4.00 6.00 8.00 10,00
Minutes

Pezk Results
RT | % Area

T
|
i i 1875 | 106.00

Compound 12r

DAD1 B. Sig=254 4 Ref=off (16 ENERO 2017116 ENERD 2017 2017-01-16 11-28-18WARF-VI-41COLF20.0)

25 5 75 10 125 15
DAD1 D, Sig=300 .4 Ref=off (16 ENERO 2017118 ENERO 2017 2017-01-18 11-20-18\ARP-VI-41 COLFZ0.D)

Area Percent Report

Sorted By B Signal
Multiplier: : 1.0000
Dilution: B 1.0000
Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DADL B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mamu] %
e o o |-=mmmmmeee |-=mmnv |
1 7.103 MM 0.0726 3068.66968 7T04.58185 096.2701
2 7.550 MM 0.0458 118.89349 43.22698 3.7299
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Compound 12s

Method Set FO35_MS_G10_95_t10
Injection Volume 10.00 ul

Vial 7

Flowe: 1 mifmin

Run Time 18,00 Minutes

Sarmple Set Name 18_08_2017

Date Acquired 9/19/17 12:47:15 PM

Channel Description PDA MaxPlot (230.0 nmto 400.0 nm)
Colurm: SunFire C18 3.5um{4.6x 50 rrm)

Auto-Scaled Chromatogram

3.50 |
3.007
1 |
25 |
2.00-
=] |
= 1!
1.507 Ii
1
1.007 |
~ | |-
—
H o™
0.50- & @ | l N
1 © ||~
1 A
] = ww SN —— —
0.00{ — AT O I )
| e — g T T T i T T i T T T T T T T T
0.00 2.00 4,00 6.00 8.00 10.00 12.00
Minutes
Peak Results
RT | % Area
1]6.917 1.80
2|7.251| 9891
3|7.724 119
Truncated compound 13
DAL B, Sig=254,4 Ref=off [-JBOC'I'IJBRE-QNTCIS D_C'I'UEHE 2017 2017-10-06 16-20-27 ARPVIIHGECOLFE-25.0)
maAL i 2
i g \.sﬁ’
2000
1500
1000
500
A
| &
d— — —a
2!5 5 7!5 1|D 12’5 1% 1{5 m
Area Percent Report
sorted By 3 Signal
Multiplier: t 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDE
Signal 1: DAD1 B, Sig-254,4 Ref-off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*s] [maw] %
R [ [E— R [ [
1 9.894 MM 0.0787 1.1595%e4 2455.72168B 99.36812
2 10.699 MM 0.0622 T4.54743 19.96870 0.6388
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Truncated compound 14

DAD B, Sig-252 1 Ref-off (05 JUNIO 2078105 JUNID Z015-3 20160605 1205 IARP-I-S3C0LF 2210
mAU o
T
o
20004
1200
1000 |
5001+
&
8L
g
o+ BT R
25 3 75 10 115 15 115 il

Sorted By 1 Signal
Multiplier: 1 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDe

Signal 1: DAD1 B, Sig=254,4 Ref-off

Peak RetTime Type Width Area Height
# [mim] [min] [mAT*E] [mamr]

L] 0.1770 128.95772 12.14579
L] 0.0684 9474.64648 2307.45044
] 0.0551 65.55256 19.83049
] 0.0562 54.57840 16.18933
L] 0.0615 108.03762 29.29767

Compound 19a

DAD1 B, Sig=254,4 Ref=0fT (26 ABRIL 201726 ABRIL 2017 2017-04-25 05-27-31AWRP-VITCOLF10.0)
maL 5 @
1000 - o \-‘f
500 -
&00 -
4004
2004 .
.@
B A
e
o I
S T 7 1 s 15 s m

Area Percent Report

Sorted By 3 Signal
Multiplier: T 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDE

Signal 1: DAD1 B, Sig-254 4 Ref-off

Peak RetTime Type wWidth Area Height Area
# [min] [min] [maTre] [maD] %
e B S R [-=mmmmmee e
1 2.3287 MM 0.0B819 4963.51465 1009.9899%1 97_5382
2 9.278 MM D.0792 125.79665 26.47345 2.4718
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Compound 19b

1000

800

Rrea Parcent Report

Eorted By Eignal

Multiplier: : 1.0000

Dilution: : 1.d000

Use Multiplier & Dilution Factor with IETDs

Eignal 1: DAD]1 B, Eig=-254,4 Ref-off

Peak RetTime Type Width Height Area
# [min] [min] [md] %

e T e
1 5.130 BV 0.0593 £.19366 1.33868  0.0775

]
2 5.2a7 W 0.0522 &&05.38770 114€.0B337 09.522C

Compound 19c¢

DADA B, SIg=254 .4 Ref=off (02 FEBRERD 2013109 FEBRERC 2015-3 2013-02-09 12-24-00ARP-IX-13C0OLF25.0)
maAU

400+

Bl

1004 |

I’.S

Area Percent Report

Sorted By Signal
Multiplier: H 1.0000

Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=-254,4 Ref-off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*E] [maT] %
S R e E
1 8.890 EB 0.2872 -
2 5.277 BV 0.0B4B 6.47058 1.16539 @.1183
3 3.546 VW 0.1343 5419.44727 5E55.07318 33.0530
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Compound 19c¢

Compound 19d

DAD1 B, Sig=254,4 Ref=off (11 SEPTIEM.0181 1 SEPTIEMBRE 2018-5 2015-03-11 16-43-26ARP-X-COLF1313.0)
mau | =
b
400+
3001
2001
100
- 2
g 3 &
d 2E 3
T T T T T T
2.5 5 75 i[V] 12.5 15 17.5
Area Percent Report
Sorted By 3 Signal
Multiplier: € 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=254,4 Ref-off
Peak RetTime Type Width Area Height
# [min] [min] [mAT*s] [maAw]
) [ [[E——— [
1 7. 0.0891  18.41888 3.11199
z 7. 0.0710 B.04033 1.70545
3 9. 0.0B40 10.52392 5.39920
4 9. 0.0900 2958.42798 492.93564
DADA B, Sig=254,4 Ref=off (12 SEPTIEMBRE 2018112 SEPTIEMBRE 2018-3 2018-08-12 17-45-00ARP-X]-TCOLF47.0)
may k-
00 f
80
BL
40
204
7
]
|
b SR
T T T T T T T
25 -] 75 10 125 15 175

Area Percent Report

Socrted By 1 Signal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDe

Signal 1: DADI B, Sig-254,4 Ref-off

Pazk RetTime Type Width Area Height Area
# [min] [min] [mRAT*s] [maU] ¥
wmm e ] B B |
1 9.824 VB 0.0809 564.22882 104.64286 98.6133
2 10.243 BE D.0B42 T7.92274 1.35584 1.3847

S114



Symmetrical compound 22

DAL B, Slg=254,4 Ref-off (14 DICIEME..01T114 DICIEMERE 2017-4 2017-12-14 13-37-30ARPX-3-COLF 12-13.0)
may = 5
AP
300 i
230
200+
150
100
-3
B
S0 ]
ol &
o0 - . _A_.j_ e — —_—
T T T T T T T
'] 25 5 75 il v} 125 i3 i7.5 m
Area Percent Report
Sorted By H Signal
Multiplier: ' 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDE

Signal 1: DAD]1 B, Sig=254,4 Ref-off

Peak RetTime Type Width Aresa Height Area
# [min] [min] [mAT#s] [mAT] 3
s lemnes L e B [
1 6.202 MM 0.0330 631 .51986 11.37742 4.9865
2 §.378 MM 0.0636 1210.32104 317.31894 95.0135
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