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S.1. Abbreviations

ACD, advanced chemistry development; ATCC, American type culture collection; DMAP,
4-dimethylaminopyridine; DCM, dichloromethane; DMF, dimethylformamide; DMSO, dimethyl
sulfoxide; EDCI, 1-ethyl-3-(-3-dimethylaminopropyl) carbodiimide; FBS, fetal bovine serum;
HEPES, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid; HMM, Histoplasma-macrophage
media; HR-ESI, high resolution—electrospray ionization; LDA lithium diisopropyl amide; LTQ,
linear  trap  quadrupole;  MIC, minimal inhibitory  concentration, = MOPS,
3-(N-morpholino)propanesulfonic acid; Q-TOF, quadrupole time of flight; RFP, red fluorescence
protein; RP-8, reversed-phase 8; RPMI, Roswell Park Memorial Institute; SD, standard
deviation; TFA, trifluoroacetic acid, THF, tetrahydrofuran; TLC, thin layer chromatography;

YPD, yeast extract peptone dextrose.

S.2. Antifungal activities of 41F5-derived antifungal compounds having an ionizable
aromatic ring at the S-position or an ionizable core structure at pH S and pH 7

Data shown in Tables 3-5 of the main manuscript are from assays carried out in Roswell
Park Memorial Institute (RPMI) media buffered with 25 mM
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) to pH 7. Table S1 shows data for
compounds containing nitrogen-containing ionizable groups, such as quinoline (28a/b), pyridine
(29a/b, 31, 32a/b) and imidazole (40), that were obtained from experiments carried out in RPMI
at pH 7 in comparison with experiments carried out in RPMI that was buffered with 25 mM
3-(N-morpholino)propanesulfonic acid (MOPS) to pH 5 in order to explore possible effects of
charge and water solubility on activity. With the exception of 28a, the tested compounds were, if

at all, somewhat more active at pH 7 as compared to pH 5 (28b, 29a/b, 32a, 40).



Table S.1. Activity of 2-aminoazoles having an ionizable aromatic ring at the 5-position or as a core
structure

N
rl BN g C. neoformans
- v jo( H. capsulatum (H99 strain)
ICs0 (UM) ICs0 (LM)
Y | R R, Ssby | MIC@w | TR MIC (a)
3
0.48 0.67
41F5 | 7 | s SO £0.01] 125 (£0.06] 125
3
6.75 3.04
41F5 | 5 | s SO 40,001 10.00 0.6 5.00
%)
28a | 7| S N O >20 > 40 >20 > 40
%
15.67
28a | 5| S s O G 40.00 >20 > 40
%
3.05 3.24
28b | 7| S s ye 20.5) 10.00 o4y | 1000
%
16.78 4.29
28b | 5| S s ye 4160] 40.00 wo1s | 1000
: 8.09
Y
29 | 7| s | | o 20.00 >20 > 40
292 | 5| s | (0¥ | >20 > 40 >20 > 40
: 18.30 7.7
Y
29 | 7| s | S 1/06] 40.00 (0,841 20.00
: 15.57
Y
29 [ 5| s | S >20 > 40 (£5.94] > 40
31 7 S W zQ > 20 > 40 > 20 > 40
31 5 S W zQ > 20 > 40 > 20 > 40
32a [ 7| s | (7| O 40051 20.00 >20 > 40
32a [ 5| s | (7| O 12721 40.00 >20 > 40
3w | 7| s | O] O >20 > 40 >20 > 40
3w |5 | s | 7] O >20 > 40 >20 > 40
8.11
40 |7 |NH| (O S 40.33] 20.00 > 20 > 40
40 |5 |NH| (Y| O >20 > 40 >20 > 40

SD: Standard deviation



S.3. Aqueous solubility of 41F5-derived antifungal compounds having an ionizable
aromatic ring at the 5-position or an ionizable core structure at pH S and pH 7 (see S.4.4.)
Aqueous solubilities and pKa values of compounds 28a/b, 29a/b, 31, 32a/b, 40 were
calculated with ACD/Percepta software (Version 14.1.0, Advanced Chemistry Development,
Inc.,Toronto, ON, Canada) (Table S2). The calculated pKa values of thiazoles with a
pyridine/quinoline group range from 4.7 to 5.4 whereas that of imidazole-containing compound
40 is 7. The calculated pKa values of the amide hydrogen atom were approximately 10 for 28a/b,
29a/b, 31, 32a/b and 17 for 40. Except for 28a, which has a 4-quinoline and a
cyclohexylethylamide group at the 5- and 2-position, respectively, the water solubilities of all
compounds were increased by factors ranging from 15 to 7850 at pH 5 and from 10 to 190 at pH
7 as compared to that of 41F5. In general, it appears that a cyclohexylethylamide group at the
2-position has a negative effect on water solubility, as cyclohexylamide-substituted compounds
28b, 29b and 32b have higher aqueous solubility at both pHs 5 and 7 as compared to their
cyclohexylethylamide-substituted counterparts 28a, 29a and 32a.

Table S.2. pKa values and aqueous solubilities of 41F5 and 2-aminoazoles with ionizable
groups

Cmpd. pKa of pyridine, Aqueous Aqueous Ratio of solubility
quinoline or solubility at pH | solubility at | at pH 5 over pH 7
imidazole 5 [mg/mL] pH 7 [mg/mL]
41F5 n.a. 0.004 0.004 1.0
28a 5.0 0.005 0.003 1.7
28b 5.0 0.13 0.07 1.9
29a 4.7 0.06 0.04 1.5
29b 4.7 0.48 0.34 1.4
31 4.9 0.59 0.34 1.7
32a 54 0.14 0.04 3.5
32b 54 1.19 0.35 3.4
40 7.0 31.4 0.76 41.3




S.4. Experimental section
S.4.1. General synthetic procedures

'H and "C NMR spectra were obtained on a Bruker AVIII400HD NMR spectrometer, a
Bruker DRX400 NMR spectrometer or a Bruker AV300 NMR spectrometer at The Ohio State
University College of Pharmacy. Chemical shifts () are reported in ppm from non-deuterated
chloroform, non-deuterated methanol, non-deuterated acetone, and non-deuterated
dimethylsulfoxide. Coupling constants are reported in Hz. °C NMR spectra are fully decoupled.
Melting points were obtained on a Thomas Hoover “UNI-MELT” capillary melting apparatus
and are uncorrected. High-resolution mass spectra were obtained at The Ohio State University
College of Pharmacy on a Waters Micromass Q-TOF micro mass spectrometer or a Thermo LTQ
Orbitrap mass spectrometer.

Silica gel 60 (0.063-0.200 mm) used for gravity column chromatography, was purchased
from Dynamic Adsorbents Inc. (Norcross, GA). LiChroprep® RP-8 silica gel (0.040-0.063 mm),
used for gravity reverse-phase column chromatography, was purchased from EM Science
(Gibbstown, NJ). Reagent-grade solvents were used for silica gel column chromatography.
Precoated glass-backed TLC plates with silica gel 60 F254 (0.25-mm layer thickness) from
Dynamic Adsorbents (Norcross, GA) were used for TLC. Precoated glass-backed TLC plates
with RP-8 silica gel F254 (0.25-mm layer thickness) from Alltech (Deerfield, IL) were used for
RP-8 TLC. General compound visualization for TLC was performed with short ultraviolet light
(254 nm).

Chemicals and anhydrous solvents for reactions were purchased from standard vendors and
were used as such. Unless specified otherwise, all reactions were performed under argon
atmosphere.

Key starting materials 1, 3, 5, 7p, 8, 11, (1R/S, 4R/S)-4-(methoxycarbonyl)cyclohexane-
I-carboxylic acid, (1R, 4R)-4-(methoxycarbonyl)cyclohexane-1-carboxylic acid, (1R, 2S)-2-
(methoxycarbonyl)cyclohexane-1-carboxylic acid, 39, and 5-benzyl-1H-imidazol-2-amine
hydrochloride were purchased from standard vendors. Compounds 2! 7072 9,3 and 37* are
reported compounds and were synthesized according to published procedures. Compounds 60,

10,’ and 12° are reported compounds that were synthesized according to modified protocols.



S.4.2. Preparation of precursors and target compounds

N
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S.4.2.1. Ethyl 3-(2-aminothiazol-5-ylmethyl)benzoate (4)

Compound 4 was synthesized from 3 by adapting a published procedure." A solution of sodium
nitrite (0.9 g, 129 mmol) in water (15 mL) was added dropwise to a solution of ethyl
3-aminobenzoate (2.0 g, 12.1 mmol) in 18% aqueous HCI (15 mL) at -5 °C. Following stirring at
0 °C for 30 min, the reaction mixture was carefully neutralized with NaHCO; and subsequently
added to an ice-cold suspension of acrolein (2.0 mL, 36 mmol), CuCl, x 2H,0 (600 mg, 3.5
mmol), and CaO (200 mg, 3.5 mmol) in acetone (30 mL). The solution was stirred at room
temperature for 2 h. Acetone was removed by evaporation and the resulting mixture extracted
with DCM, dried over MgSO, and concentrated in vacuo. The residue was dissolved in ethanol
(40 mL) and thiourea (1.1 g, 14.6 mmol) was added. The mixture was refluxed for 24 h.
Following cooling to room temperature, NaHCO, was added, the resulting mixture filtered, and
the filtrate evaporated. The residue was purified by silica gel column chromatography.

Yield = 1.10 g (22%, brown oil). R, = 0.31 (DCM/methanol, 9:1). 'H NMR (400 MHz, CDCl,) 6
7.87 (s, 2H), 7.39 — 7.28 (m, 2H), 6.74 (s, 1H), 5.54 (s, 2H), 4.33 (q, J = 7.1 Hz, 2H), 3.94 (s,
2H), 1.35 (t, J = 7.1 Hz, 3H). "C NMR (100 MHz, CDCL,) 6 168.3, 166.5, 140.1, 135.6, 132.8,
130.7, 1294, 128.6, 127.8, 126.5, 61.0, 33.1, 14.3. MS (HR-ESI) for C,;H;sN,O,S ([M+H]"),
calcd: m/z 263.08487, found: m/z 263.08450.

S.4.2.2. General procedure for the synthesis of 6a-o

To a stirred solution of § (1 equiv.) in THF (~20 mL) was added dropwise a 2.0 M solution of
lithium diisopropylamide (LDA) in THF/heptane/ethylbenzene (2.2 equiv.) at -78 °C. The
reaction mixture was stirred for 30 min at 0 °C followed by dropwise addition of aldehyde (1.2
equiv.). The solution was stirred for 16 h at room temperature, quenched by a saturated aqueous
solution of NH,CI and extracted with ethyl acetate. The organic phase was dried with MgSO,,

evaporated, and the residue was purified by silica gel column chromatography.
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S.4.2.2.1. tert-Butyl {5-[hydroxy(fluoren-2-yl)methyl]thiazol-2-yl }carbamate (6a).

Starting material = § (2.00 g, 10.0 mmol). Yield = 1.04 g (26%, yellow solid). R, = 0.08
(DCM/acetone, 10:1). 'H NMR (400 MHz, CD,COCD;) & 10.97 (br s, 1H), 7.85 (m, 2H), 7.71 (s,
1H),7.57 (m, 1H), 7.51 (m, 1H), 7.37 (m, 1H), 7.30 (td,J=7.4,1.1 Hz, 1H),7.12 (d,J = 0.8 Hz,
1H), 6.12 (d, J = 3.8 Hz, 1H), 5.19 (d, J = 4.1 Hz, 1H), 3.92 (s, 2H), 1.46 (s, 9H). "C NMR (100
MHz, CD,COCD,) 6 1614, 153.5, 144.42, 14435, 1440, 142.3, 141.9, 138.2, 1350, 127.62,
127.56,126.0,1259, 123.7,120.7, 120.5, 82.0, 70.7, 37 .4, 28.3. mp 182 °C (dec.). MS (HR-ESI)
for C,,H,;N,O,S ([M+H]"), calcd: m/z 395.14239, found: m/z 395.14236.

B
s \g/j<

S.4.2.2.2. tert-Butyl {5-[hydroxy(benzothiophen-7-yl)methyl]thiazol-2-yl}carbamate (6b).
Starting material = § (256 mg, 1.28 mmol). Yield = 135 mg (29%, light-yellow solid). R, = 0.16
(DCM/acetone, 10:1). '"H NMR (400 MHz, CD,COCD,) 6 1145 (brs, 1H), 7.83 (d,J = 7.9 Hz,
1H),7.61 (t,J = 6.5 Hz,2H), 743 (t,J = 6.8 Hz,2H), 7.20 (s, 1H), 6.34 (d,J = 3.2 Hz, 1H), 5.53
(d,J=3.7Hz, 1H), 1.44 (s, 9H). "C NMR (100 MHz, CD,COCD,) 8 161.7,153.5, 141.7, 139.0,
137.3, 135.7, 1355, 128.1, 125.2, 124.7, 1239, 122.0, 82.0, 69.9, 28.3. mp 173-174 °C. MS
(HR-ESI) for C,;H,,N,O,S, ([M+H]"), calcd: m/z 363.08316, found: m/z 363.08298.

/
N (0]
YR
W, °
S.4.2.2.3. tert-Butyl {5-[hydroxy(fluoren-1-yl)methyl]thiazol-2-yl }carbamate (6c¢).

Starting material = § (124 mg, 0.62 mmol). Yield = 32 mg (13%, light-yellow solid). R, = 0.14
(DCM/acetone, 10:1). 'H NMR (400 MHz, CD,COCD;) 6 11.70 (br s, 1H), 7.84 (dd, J = 12.5,



7.6 Hz,2H),7.61 (d,J=7.6 Hz, 1H),7.54 (d,J =74 Hz, 1H), 7.46 (t,J =7.6 Hz, 1H), 7.35 (t,J
=73 Hz, 1H), 7.28 (t,J = 7.4 Hz, 1H), 7.12 (s, 1H), 6.30 (s, 1H), 3.97 — 3.78 (m, 2H), 1.40 (s,
9H). "C NMR (100 MHz, CD,COCD,) 8161.9, 153.4, 144.0, 142.8, 142.2, 141.1, 140.9, 136 .3,
1350, 128.2, 127.7, 127.5, 125.8, 124.8, 120.7, 1200, 82.0, 68.6, 36.1, 28.2. mp 128-129 °C.
MS (HR-ESI) for C,,H,;N,O,S ([M+H]"), calcd: m/z 395.14239, found: m/z 395.14218.

See 8$.4.2.15 for information on the synthesis of 1-fluorenecarbaldehyde (III), which was used as

the aldehyde component in the synthesis of 6c.

O HO 7 E_H .
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S.4.2.2.4. tert-Butyl {5-[hydroxy(fluoren-4-yl)methyl]thiazol-2-yl }carbamate (6d).
Starting material = § (156 mg, 0.78 mmol). Yield = 114 mg (37%, yellow solid). R, = 0.11
(DCM/acetone, 10:1). '"H NMR (400 MHz, CD,COCD,) 6 11.64 (brs, 1H), 7.86 (d, J = 6.7 Hz,
1H),7.77 (d,J =7.7 Hz, 1H), 7.57 (d,J =73 Hz,2H), 739 (t,/ = 7.6 Hz, 1H), 7.27 (p, J =72
Hz, 2H), 6.87 (s, 1H), 6.76 (s, 1H), 5.37 (s, 1H), 3.95 (s, 2H), 1.34 (s, 9H). "C NMR (100 MHz,
CD,COCD;,) 8 161.9,153.4,144.9, 1448, 141.8, 139.5, 138.9, 1359, 135.7, 127.5,127.5, 127 2,
125.7, 125.6, 125.2, 125.1, 81.9, 67.6, 37.6, 282. mp 256 °C (dec.). MS (HR-ESI) for
C,,H,;N,0,S ([M+H]"), caled: m/z 395.14239, found: m/z 395.14255.
See §.4.2.15. for information on the synthesis of 4-fluorenecarbaldehyde (VI), which was used as
the aldehyde component in the synthesis of 6d.

S.4.2.2.5. tert-Butyl {5-[hydroxy(2,1,3-benzothiazol-4-yl)methyl]thiazol-2-yl }carbamate (6e).
Starting material = § (1.02 g, 5.08 mmol). Yield = 974 mg (53%, orange solid). R, = 0.25
(DCM/methanol, 20:1). '"H NMR (400 MHz, CDCI;) 6 12.23 (br s, 1H), 7.84 (dd, J = 8.6, 0.8 Hz,
1H),7.69 (d,J = 6.8 Hz, 1H), 7.52 (dd, J = 8.8, 6.9 Hz, 1H), 7.04 (s, 1H), 6.59 (s, 1H), 4.50 (br s,
1H), 1.38 (s, 9H). "C NMR (100 MHz, CDCl,) 6 162.0, 155.0, 152.8, 152.4,135.1, 134.2, 133.5,



1294, 125.6, 1209, 81.8, 67.4, 28.1. mp 177-180 °C. MS (HR-ESI) for C,H,,N,O,S,Na
([IM+Na]"), calcd: m/z 387.05560, found: m/z 387.05719.

S.4.2.2.6. tert-Butyl {5-[hydroxy(benzofuran-7-yl)methyl]thiazol-2-yl }carbamate (6f).
Starting material = 5 (286 mg, 1.43 mmol). Yield = 400 mg (81%, yellowish white solid). R, =
0.15 (DCM/methanol, 40:1). "H NMR (400 MHz, CDCl,) 6 11.99 (br s, 1H), 7.62 (d, J = 2.2 Hz,
1H),7.58 (dd,J=7.8,1.1 Hz, 1H),747 (d,J =74 Hz, 1H),7.31 —7.27 (m, 1H),7.08 (d,J=0.5
Hz, 1H), 6.80 (d,J = 2.2 Hz, 1H), 6.48 (s, 1H), 2.98 (br s, 1H), 1.45 (s, 9H). "C NMR (100 MHz,
CDCly) 6 162.2,152.9,151.7, 145.1, 134.3, 133.9, 128.0, 126.3, 123.3, 121.6, 121.3, 106.9, 82.0,
66.6, 28.3. mp 167-169 °C. MS (HR-ESI) for C,;H,,N,O,S ([M+H]"), calcd: m/z 347.10600,
found: m/z 347.10593.

S.4.2.2.7. tert-Butyl {5-[hydroxy(benzothiophen-4-yl)methyl]thiazol-2-yl }carbamate (6g).

Starting material = § (1.12 g, 5.60 mmol). Yield = 1.16 g (57%, off-white solid). R, = 0.17
(DCM/methanol, 40:1). '"H NMR (400 MHz, CDCI,) 6 12.08 (br s, 1H), 7.83 (d, J = 8.1 Hz, 1H),
7.54 (d,J =73 Hz, 1H), 742 (s, 2H), 7.34 (t,J = 7.3 Hz, 1H), 6.89 (d, J = 0.7 Hz, 1H), 6.37 (s,
1H), 2.92 (br s, 1H), 1.35 (s, 9H). "C NMR (100 MHz, CDCl;) & 162.2, 152.8, 140.8, 136.8,
136.7,134.7,134.1,129.2, 1284, 127.1, 1254, 1244, 122.7,121.8,121.7,82.0,77.2,69.4,28 2.
mp 191 °C (dec.). MS (HR-ESI) for C,;H(N,O,S, (IM+H]"), calcd: m/z 363.08316, found: m/z

363.08304.
HO N
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S.4.2.2.8. tert-Butyl {5-[hydroxy(benzothiophen-3-yl)methyl]thiazol-2-yl}carbamate (6h).
Starting material = 5 (1.12 g, 5.60 mmol). Yield = 1.10 g (54%, yellow amorphous solid). R, =
0.13 (DCM/acetone, 10:1). 'H NMR (400 MHz, CDCl,) 6 12.14 (br s, 1H), 7.84 — 7.80 (m, 1H),
7.71 —7.66 (m, 1H), 7.54 (d, J = 0.5 Hz, 1H), 7.33 — 7.27 (m, 2H), 7.08 — 7.04 (m, 1H), 6.32 —
6.27 (m, 1H), 3.11 (br s, 1H), 1.37 (s, 9H). "C NMR (100 MHz, CDCl;) 6 162.3, 152.9, 141.1,
137.3,136.7,134.7,133.3,124.7,124.3, 123.8, 123 .0, 122.5, 82.0, 66.2, 28.2. MS (HR-ES]) for
C,;H,,N,0;S, (IM+H]"), calcd: m/z 363.08316, found: m/z 363.08304.

S4.2.2.9. tert-Butyl (5-{hydroxy[thieno(3,2-b)thiophen-2-ylJmethyl}thiazol-2-yl)carbamate
(6i).

Starting material = 5 (1.08 g, 5.40 mmol). Yield = 186 mg (9%, orange amorphous solid). R, =
0.13 (DCM/acetone, 10:1). '"H NMR (400 MHz, CDCIl,) 6 11.69 (br s, 1H), 7.35 (d, J = 5.2 Hz,
1H), 7.26 — 7.20 (m, 3H), 6.26 (s, 1H), 2.87 (br s, 1H), 1.48 (s, 9H). "C NMR (100 MHz,
CDCly) 6 1624, 152.8, 148.4, 139.1, 138.6, 134.8, 133.8, 1274, 119.7, 1174, 824, 67 4, 28 3.
MS (HR-ESI) for C,sH;N,O,S; ([IM+H]"), calcd: m/z 369.03958, found: m/z 369.03897.

ats o

@)
S.4.2.2.10. tert-Butyl {5-[hydroxy(cyclopentyl)methyl]thiazol-2-yl }carbamate (6j).
Starting material = § (1.85 g, 9.26 mmol). Yield = 1.62 g (59%, white solid). R, = 0.15
(DCM/methanol, 40:1). '"H NMR (400 MHz, CDCl,) 6 12.16 (br s, 1H), 7.18 (s, 1H), 4.58 (d,J =
8.5 Hz, 1H), 2.45 (br s, 1H), 2.25 (sext, J = 8.0 Hz, 1H), 1.95 — 1.86 (m, 1H), 1.65 — 1.46 (m,
15H), 1.23 — 1.13 (m, 1H). "C NMR (100 MHz, CDCl;) 8 161.7,153.0, 135.0, 133.4,82.0, 72.8,
47.7,29.7,28.4,25.8,25.6. mp 167-168 °C. MS (HR-ESI) for C,,H,;N,O,S ([M+H]"), calcd: m/z
299.14239, found: m/z 299.14240.

10



S4.2.2.11. tert-Butyl {5-[hydroxy(indan-4-yl)methyl]thiazol-2-yl}carbamate (6Kk).

Starting material = 5 (627 mg, 3.13 mmol). Yield = 573 mg (53%, dark orange amorphous solid).
R,=0.12 (DCM/methanol, 50:1). '"H NMR (400 MHz, CDCl;) 8 12.19 (br s, 1H), 7.41 — 7.34 (m,
1H), 7.20 — 7.14 (m, 2H), 6.95 (s, 1H), 5.99 (s, 1H), 2.93 — 2.81 (m, 3H), 2.78 — 2.68 (m, 1H),
2.03 (quin, J = 7.4 Hz, 2H), 1.46 (s, 9H). "C NMR (100 MHz, CDCl,) 6 162.3, 152.9, 144.7,
141.0, 138.1, 134.2, 134.1, 126 .8, 124.0, 122.8, 81.8, 68.3, 32.7, 30.9, 28.2, 25.0. MS (HR-ESI)
for C iH,;N,0,S ([IM+H]"), caled: m/z 347.14239, found: m/z 347.14252.

HO /E—Ho
Qe

S.4.2.2.12. tert-Butyl {5-[hydroxy(tetralin-5-yl)methyl]thiazol-2-yl}carbamate (6l).

Starting material = § (1.14 g, 5.67 mmol). Yield = 1.09 g (53%, white solid). R, = 0.12
(DCM/methanol, 50:1). "H NMR (300 MHz, CDCl,) & 11.89 (br s, 1H), 7.48 (d,J = 7.6 Hz, 1H),
7.16 (t,J=7.6 Hz, 1H),7.06 — 7.00 (m, 1H), 6.96 (s, 1H), 6.12 (s, 1H), 2.84 — 2.69 (m, 3H), 2.58
—2.45 (m, 1H), 2.36 (br s, 1H), 1.81 — 1.69 (m, 4H), 1.45 (s, 9H). °C NMR (75 MHz, CDCl,) &
162.2,152.8, 1404, 137.7,134.8,134.2, 133.7,129.4, 1259, 122.9, 82.0, 66.6, 30.2, 28.3, 25.7,
23.2,22.7. mp 208 °C (dec.). MS (HR-ESI) for C,,H,sN,O;S ([M+H]"), calcd: m/z 361.15804,
found: m/z 361.15845.

\

N/
S.4.2.2.13. tert-Butyl {5-[hydroxy(quinolin-4-yl)methyl]thiazol-2-yl }carbamate (6m).
Starting material = § (1.06 g, 5.30 mmol). Yield = 503 mg (27%, off-white solid). R, = 0.13

(DCM/methanol, 25:1). '"H NMR (400 MHz, CD,SOCD;) 6 11.38 (br s, 1H), 8.96 (d,J = 4.4 Hz,
1H), 8.20 (d,J=8.2 Hz, 1H),8.04 (d,J =82 Hz, 1H),7.79 (d,J = 4.4 Hz, 1H), 7.76 — 7.69 (m,

11



1H),7.61 —7.53 (m, 1H), 7.29 (s, 1H), 6.69 (d,J = 3.9 Hz, 1H), 6.52 (d, J = 4.2 Hz, 1H), 1.40 (s,
9H). °C NMR (100 MHz, CD;SOCD;) 6 159.6, 152.7, 150.6, 149.2, 147.8, 135.4, 134.6, 129.7,
129.1, 126.5, 1248, 124.1, 117.6, 81.1, 64.7, 27.8. mp 201 °C (dec.). MS (HR-ESI) for
C,sH,N,0,S ([M+H]"), calcd: m/z 358.12199, found: m/z 358.12198.

N= S j<

\_/ °
S.4.2.2.14. tert-Butyl {5-[hydroxy(pyridin-2-yl)methyl]thiazol-2-yl }carbamate (6n).
Deviation from standard procedure (vide supra): Following quenching of the reaction with a
saturated aqueous solution of NH,/CI, the resulting mixture was filtered, evaporated and the
residue dissolved in methanol. Silica gel was added followed by evaporation. The residue was
applied on top of silica gel column for chromatographic purification.
Starting material = § (2.00 g, 10.0 mmol). Yield = 993 mg (32%, orange solid). R, = 0.25
(DCM/methanol, 15:1). 'H NMR (400 MHz, CD,0D) 6 8.49 (d, J = 4.3 Hz, 1H), 7.89 (td, J =
7.8,1.6 Hz, 1H),7.69 (d,J =79 Hz, 1H), 7.38 — 7.30 (m, 1H), 7.14 (s, 1H), 5.98 (s, 1H), 1.51 (s,
9H). "C NMR (100 MHz, CD,0OD) 6 163.3, 162.7, 154.3, 149.4, 139.1, 135.9, 135.8, 124.3,
121.8, 829, 71.6, 28.4. mp 98 °C (dec.). MS (HR-ESI) for C,,H;;N;O;S ([IM+H]"), calcd: m/z
308.10634, found: m/z 308.10614.

CO ST

S4.2.2.15. tert-Butyl {5-[hydroxy(naphthalen-1-yl)methyl]thiazol-2-yl}carbamate (60).
Starting material = § (300 mg, 1.50 mmol). Yield = 280 mg (52%, yellow solid). R, = 0.14
(DCM/acetone, 10:1). 'H NMR (400 MHz, CDCl;) & 11.76 (br s, 1H), 7.99 — 7.94 (m, 1H), 7.87
—7.78 (m, 3H), 7.51 — 7.41 (m, 3H), 6.92 (s, 1H), 6.65 (s, 1H), 2.68 (br s, 1H), 1.32 (s, 9H)."’C
NMR (100 MHz, CDCl,) 6 162.1, 152.8, 137.7, 134.8, 134.4, 1340, 130.2, 129.0, 1290, 126.5,
125.9,125.5,123.8,123.6,82.1,67.8,28.2. The 'H and °C NMR spectroscopic data match those

previously reported.”
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S4.2.3. General procedure for the synthesis of compounds 7a-1

These compounds were prepared by adapting a published procedure.2 A mixture of compounds
6a-l, triethylsilane (8 equiv.), and trifluoroacetic acid (14 equiv.) in DCM (~20 mL) was stirred
overnight at room temperature. The reaction mixture was treated with a saturated aqueous
solution of NaHCO,. The product was extracted with DCM, dried over MgSO,, filtered and

evaporated. The residue was purified by silica gel column chromatography.

{ SE_NHz
oY
@

S4.23.1. 5-(2-Fluorenylmethyl)-2-thiazolamine (7a).

Starting material = 6a (1.00 g, 2.53 mmol). Yield = 533 mg (76%, yellow solid). R, = 0.25
(DCM/methanol, 15:1). '"H NMR (400 MHz, CD,COCD) 6 7.87 — 7.74 (m,2H),7.55 (d,J=7.4
Hz, 1H), 7.45 (s, 1H), 7.35 (t,J = 7.7 Hz, 1H), 7.31 — 7.23 (m, 2H), 6.78 (s, 1H), 6.09 (br s, 2H),
4.03 (s, 2H), 3.88 (s, 2H). "C NMR (100 MHz, CD,COCD;) 8 168.9, 144.6, 1442, 142.4, 1409,
1404, 136.6, 1279, 127.6, 127.5, 127.4, 1259, 1259, 120.6, 120.5, 37.3, 33.9. mp 197-198 °C.
MS (HR-ESI) for C,;H,sN,S ([M+H]"), calcd: m/z 279.09505, found: m/z 279.09491.

/ N
S S»_NHz

S4.23.2. 5-(7-Benzothiophenylmethyl)-2-thiazolamine (7b).

Starting material = 6b (120.6 mg, 0.33 mmol). Yield = 60 mg (74%, light yellow solid). R,=0.27
(DCM/methanol, 15:1). '"H NMR (400 MHz, CDCL,) & 7.73 (d, J = 7.5 Hz, 1H), 7.45 — 7.41 (m,
1H), 7.39 — 7.31 (m, 2H), 7.22 — 7.17 (m, 1H), 6.93 (s, 1H), 4.89 (s, 2H), 4.23 (s, 2H). "C NMR
(100 MHz, CDCl,) 6 167.5,140.2, 139.2,136.9, 1340, 126.2, 125.9, 124.8, 124.6, 123.9, 122.5,
32.7. mp 137-140 °C. MS (HR-ESI) for C,,H,,N,S, ([IM+H]"), calcd: m/z 247.03582, found: m/z
247.03569.

13
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S4.23.3. 5-(1-Fluorenylmethyl)-2-thiazolamine (7c¢).
Starting material = 6¢ (29.0 mg, 74 umol). Yield = 16 mg (77%, yellow solid). R, = 0.20
(DCM/methanol, 15:1)."H NMR (400 MHz, CD,COCD,) 6 7.86 (d,J = 7.5 Hz, 1H),7.76 (d,J =
7.6 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.41 — 7.28 (m, 3H), 7.23 — 7.17 (m, 1H), 6.80 (s, 1H),
6.09 (br s, 2H), 4.12 (s, 2H), 3.88 (s, 2H). "C NMR (100 MHz, CD,COCD;) & 168.6, 143.9,

142.7,142.5,137.8,137.0,128.3,127.8, 127.6, 127.6, 1259, 120.8, 119.1, 36.0, 31.5. mp 186 °C
(dec.). MS (HR-ESI) for C,-H,sN,S ([M+H]"), calcd: m/z 279.09505, found: m/z 279.09503.

O / g—NHz
. S
W

S4.234. 5-(4-Fluorenylmethyl)-2-thiazolamine (7d).

Starting material = 6d (66.9 mg, 0.17 mmol). Yield = 35 mg (73%, white solid). R, = 0.18
(DCM/methanol, 15:1)."H NMR (400 MHz, CD,COCD,) 6 7.94 (d,J = 7.7 Hz, 1H),7.59 (d,J =
7.3 Hz, 1H), 749 (d,J =7.1 Hz, 1H), 7.39 — 7.22 (m, 4H), 6.65 (s, 1H), 6.05 (br s, 2H), 4.43 (d,
J = 1.4 Hz, 2H), 3.94 (s, 2H). "C NMR (100 MHz, CD,COCD;) 6 168.6, 145.1, 144.7, 142 4,
140.1, 1369, 135.8, 1293, 127.6, 127.5, 127.2, 1258, 125.8, 1244, 1243, 37.6, 32.0. mp
217-218 °C. MS (HR-ESI) for C,;H;:N,S ([M+H]"), caled: m/z 279.09505, found: m/z
279.09477.

S4.23.5. 5-(2,1,3-Benzothiadiazol-4-ylmethyl)-2-thiazolamine (7e).

Starting material = 6e (97.2 mg, 0.27 mmol). Yield = 44 mg (66%, yellowish white solid). R, =
0.28 (DCM/methanol, 20:1).'H NMR (400 MHz, CDCl,) 6 7.89 (d, J = 8.8 Hz, 1H), 7.53 (dd, J
=8.8,6.8 Hz, 1H), 7.38 (dd, J = 6.8, 0.9 Hz, 1H), 6.94 (s, 1H), 4.80 (br s, 2H), 4.50 (s, 2H). °C
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NMR (100 MHz, CDCL;) 6 167.3, 155.2, 1544, 136.8, 133.4, 129.7, 127.7, 1259, 120.2, 29 4.
mp 154-157 °C. MS (HR-ESI) for C,,H,N,S, ([M+H]"), calcd: m/z 249.02631, found: m/z
249.02652.

/ N
o) S»_NHz

S4.2.3.6. 5-(7-Benzofuranylmethyl)-2-thiazolamine (7f).

Starting material = 6f (300 mg, 0.87 mmol). Yield = 142 mg (71%, yellowish white solid). R, =
0.27 (DCM/methanol, 20:1).'H NMR (400 MHz, CDCl,) 6 7.63 (d, J = 2.2 Hz, 1H), 7.49 (dd, J
=7.7,09 Hz, 1H), 7.21 — 7.09 (m, 2H), 6.86 (s, 1H), 6.77 (d, J = 2.2 Hz, 1H), 491 (br s, 2H),
4.25 (s, 2H). "C NMR (100 MHz, CDCl;) & 167.5, 153.1, 144.9, 1360, 127.5, 126.5, 124.2,
123.7,123.1,119.9, 106.9, 27.2. mp 100-101 °C. MS (HR-ESI) for C,,H;,N,OS ([M+H]"), calcd:
m/z 231.05866, found: m/z 231.05812.

N
[ o NH

S4.2.3.7. 5-(4-Benzothiophenylmethyl)-2-thiazolamine (7g).

Starting material = 6g (1.10 g, 3.04 mmol). Yield = 392 mg (52%, yellowish white solid). R, =
0.08 (DCM/acetone, 10:1).'H NMR (400 MHz, CD,COCD;) 6 7.85 (d, J = 8.0 Hz, 1H), 7.64 (d,
J=5.7Hz, 1H), 7.59 (dd, J = 5.6, 0.8 Hz, 1H), 7.31 (t, J = 7.6 Hz, 1H), 7.28 — 7.23 (m, 1H),
6.80 (t,J = 1.1 Hz, 1H), 6.15 (br s, 2H), 4.32 (s, 2H). "C NMR (100 MHz, CD,COCD,) & 168.8,
141.0, 1394, 136.8, 136.3, 127.3, 126.6, 125.3, 125.0, 122.7, 121.7, 32.0. mp 153-154 °C. MS
(HR-ESI) for C,,H;N,S, (IM+H]"), calcd: m/z 247.03582, found: m/z 247.03549.

N
=
S
\
S

S4.23.8. 5-(3-Benzothiophenylmethyl)-2-thiazolamine (7h).
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Starting material = 6h (1.03 g, 2.84 mmol). Yield = 361 mg (52%, white solid). R, = 0.08
(DCM/acetone, 10:1).'H NMR (400 MHz, CD,COCD;) & 7.97 — 7.90 (m, 1H), 7.90 — 7.83 (m,
1H), 743 — 7.33 (m, 3H), 6.84 (s, 1H), 6.09 (br s, 2H), 4.24 (s, 2H). "C NMR (100 MHz,
CD,COCD;,) 0 168.6, 141.4, 1394, 137.1, 136.0, 125.5, 1252, 124 .8, 123.9, 123.6, 122.8, 26 9.
mp 176-177 °C. MS (HR-ESI) for C,H;;N,S, ([M+H]"), calcd: m/z 247.03582, found: m/z
247.03500.

/ N
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S4.23.9. 5-[2-Thieno(3,2-b)thiophenylmethyl]-2-thiazolamine (7i).

Starting material = 6i (166 mg, 0.45 mmol). Yield = 16 mg (14%, white solid). R, = 0.12
(DCM/acetone, 5:1).'"H NMR (400 MHz, CDCl,) 6 7.30 (d,J = 5.1 Hz, 1H), 7.18 (d,J = 5.1 Hz,
1H), 7.05 (s, 1H), 6.90 (s, 1H), 6.85 (s, 0.22H)", 6.79 (d, J = 3.5 Hz, 0.21H)", 6.57 (s, 0.19H)",
4.89 (br s, 2H), 4.22 (s, 2H)", 4.07 (s, 0.38H)*", 3.72 (t, J = 7.9 Hz, 0.42H)*, 3.13 (t,J = 7.9 Hz,
0.39H)". MS (HR-ESI) for C,(H,N,S; ([7i+H]"), calcd: m/z 252.99224, found: m/z 252.99196.
MS (HR-ESI) for C,,H,,N,S, ([7i’+H]"), calcd: m/z 255.00789, found: m/z 255.00740.

“It appears that these signals arise from the partially reduced compound, 71’.

" The purity of 7i is approximately 84% based on the integration of the two signals.

N
d—@»—NHZ

S4.2.3.10. 5-(Cyclopentylmethyl)-2-thiazolamine (7j).

Starting material = 6j (1.50 g, 5.03 mmol). Yield = 807 mg (88%, yellow solid). R, = 0.23
(DCM/methanol, 20:1).'H NMR (400 MHz, CDCL,) & 6.70 (s, 1H), 4.92 (br s, 2H), 2.60 (d, J =
7.3 Hz, 2H), 2.00 (hept, J = 7.6 Hz, 1H), 1.82 — 1.71 (m, 2H), 1.66 — 1.46 (m, 4H), 1.23 — 1.12
(m, 2H). *C NMR (100 MHz, CDCl,) 4 166.7, 134.8,129.1,41.7,33.4,32.5,25.2. mp 86-88 °C.
MS (HR-ESI) for CoHsN,S ([M+H]"), calcd: m/z 183.09505, found: m/z 183.09445.
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S4.23.11. 5-(4-Indanylmethyl)-2-thiazolamine (7k).

Starting material = 6k (1.50 g, 5.03 mmol). Yield = 140 mg (45%, white solid). R, = 0.31
(DCM/methanol, 20:1).'"H NMR (400 MHz, CDCL,) 6 7.16 — 7.07 (m, 2H), 7.02 — 6.95 (m, 1H),
6.74 (s, 1H), 4.84 (br s, 2H), 3.91 (s,2H),2.92 (t,J = 7.5 Hz, 2H), 2.86 (t,J = 7.4 Hz, 2H), 2.06
(p, J = 7.5 Hz, 2H). C NMR (100 MHz, CDCL,) 6 167.1, 144.8, 142.8, 135.6, 127.9, 126.7,
126.2, 1230, 33.1, 314, 31.2, 249. mp 113-115 °C. MS (HR-ESI) for C,;H;sN,S ([M+H]"),
calcd: m/z 231.09505, found: m/z 231.09439.

N
C@—Q)—Nm

S4.23.12. 5-(5-Tetralinylmethyl)-2-thiazolamine (71).

Starting material = 6l (1.06 g, 2.94 mmol). Yield = 608 mg (85%, off-white solid). R, = 0.15
(DCM/acetone, 5:1).'H NMR (400 MHz, CDCl,) & 7.11 — 7.03 (m, 1H), 7.03 — 6.97 (m, 2H),
6.69 (s, 1H), 4.98 (br s, 2H), 3.89 (s, 2H), 2.79 (t,J = 6.0 Hz, 2H), 2.70 (t, J = 6.2 Hz, 2H), 1.87
— 1.71 (m, 4H). "C NMR (100 MHz, CDCl,) 6 167.2, 137.8, 135.6, 135.3, 128.2, 127.7, 126.6,
125.5,30.7,30.2,26.2,23.4,22.9. mp 148-150 °C. MS (HR-ESI) for C,,H;N,S ([M+H]"), calcd:
m/z 245.11070, found: m/z 245.11023.

] N
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__ S

\

NI/
S4.24. 5-(4-Quinolinylmethyl)-2-thiazolamine (7m).
Compound 7m was synthesized by adapting a published procedure.’ To a solution of 6m (400
mg, 1.12 mmol) in acetic acid (5 mL) was added dropwise a 57% aqueous solution of hydrogen

iodide (0.89 mL, 6.72 mmol) at 100 °C. The reaction mixture was stirred at the same temperature
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for 4 h, neutralized with 3N NaOH aqueous solution at room temperature, and extracted with
ethyl acetate. The organic phase was dried over MgSO,, filtered, and evaporated. The residue
was purified by silica gel column chromatography.

Yield = 27.2 mg (10%, orange solid). R, = 0.11 (Ethyl acetate/methanol, 10:1).'H NMR (400
MHz, CD,0OD) 6 8.76 (d, J = 4.5 Hz, 1H), 8.23 (d, J = 8.3 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H),
7.78 (t,J =8.2Hz, 1H), 7.65 (t,J = 7.6 Hz, 1H), 742 (d, J = 4.5 Hz, 1H), 6.77 (s, 1H), 4.50 (s,
2H). "C NMR (100 MHz, CD,0OD) 6 171.4, 151.1, 148.8, 148.7, 136.6, 131.0, 129.8, 128.5,
128.2,125.1,124.5,122.4,30.4. mp 167 °C (dec.). MS (HR-ESI) for C,;H,,N,S ([M+H]"), calcd:
m/z 242.07464, found: m/z 242.07465.

N
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N=

\_/
S4.2.5. 5-(2-Pyridinylmethyl)-2-thiazolamine (7n).
Compound 7n was synthesized by adapting a published procedure.° To a solution of 6n (700
mg, 2.28 mmol) in acetic acid (5 mL) was added dropwise a 57% aqueous solution of hydrogen
iodide (1.80 mL, 13.68 mmol) at 100 °C. The reaction mixture was stirred at the same
temperature for 4 h, neutralized with 3N NaOH aqueous solution at room temperature, and
extracted with ethyl acetate. The organic phase was dried over MgSO,, filtered, and evaporated.
The residue was purified by neutral alumina column chromatography.
Yield = 188 mg (43%, dark green solid). R, = 0.18 (Ethyl acetate/methanol, 40:1, neutral alumina
TLC).'H NMR (400 MHz, CD,OD) 6 8.45 (d,J = 4.9 Hz, 1H), 7.78 (td, J = 7.7, 1.7 Hz, 1H),
7.35(d,J =179 Hz, 1H), 7.32 — 7.24 (m, 1H), 6.74 (s, 1H), 4.10 (s, 2H). °C NMR (100 MHz,
CD,0OD) 6 171.6, 160.8, 149.7, 139.1, 136.0, 124.9, 124.5, 123.4, 36.2. mp 144-145 °C. MS
(HR-ESI) for C,H,(N,S ([M+H]"), calcd: m/z 192.05899, found: m/z 192.05898.

N
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S.4.2.6. 5-(3-Pyridinylmethyl)-2-thiazolamine (10).
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Compound 10 was synthesized by modifying a published procedure.” A mixture of 9 (1.67 g,
12.35 mmol), dimethyl sulfoxide (1.75 mL, 24.70 mmol), tert-butyl bromide (5.55 mL, 49.40
mmol) in acetonitrile (20 mL) was stirred at 65 °C for 16 h. The reaction mixture was evaporated
and the residue dissolved in anhydrous ethanol (30 mL). Thiourea (1.03 g, 13.59 mmol) was
added and the mixture was refluxed for 16 h. The solution was evaporated and the residue was
purified by reverse-phase (RP-8) silica gel column chromatography.

Yield = 343 mg (15%, yellow solid). R; = 0.26 (Methanol/H,0, 2:1, RP-8 TLC). 'H NMR (400
MHz, CD,SOCD;) 8 8.43 (m, 2H), 7.61 (dt,J =7.9,2.0 Hz, 1H), 7.32 (ddd, J=7.7,4.7,0.9 Hz,
1H), 6.76 (s, 2H), 6.72 (s, 1H), 3.93 (s, 2H). "C NMR (100 MHz, CD,SOCD;) & 168.2, 1494,
147.7,136.1, 1359, 135.8, 123.7, 123.6, 29.6. MS (HR-ESI) for C,H,(N,S ([M+H]"), calcd: m/z
192.05899, found: m/z 192.05891. The 'H NMR spectroscopic data match those previously
published.’

S4.2.7. 4-Pyridinepropanal (12).

Compound 12 was synthesized by adapting a published procedure.’” A mixture of 11 (1.00 g,
7.29 mmol), Dess-Martin periodinane (3.40 g, 8.02 mmol), and 4A molecular sieves (5 g) was
stirred in DCM (40 mL) at room temperature for 16 h. The reaction mixture was filtered and the
product purified by silica gel column chromatography.

Yield = 432 mg (44%, red liquid). R, = 0.19 (DCM/acetone, 5:1). 'H NMR (400 MHz, CDCL,)
9.81 (s, 1H),849 (d,/=6.0Hz,2H),7.13 (d,J =59 Hz,2H),2.94 (t,J =7.3 Hz,2H),2.82 (t,J
= 7.3 Hz, 2H). "C NMR (100 MHz, CDCl;) 6 200.4, 149.8, 149.7, 123.9, 44.0, 27.3. The 'H

NMR spectroscopic data match those previously reported.’

N
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S4.2.8. 5-(4-Pyridinylmethyl)-2-thiazolamine (13).
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Compound 13 was prepared by adapting a method described for the synthesis of compound 10.’
A mixture of 12 (426 mg, 3.15 mmol), dimethyl sulfoxide (448 mL, 6.30 mmol), fert-butyl
bromide (1.42 mL, 12.60 mmol) in acetonitrile (10 mL) was stirred at 65°C for 16 h. The
reaction mixture was evaporated and the residue dissolved in anhydrous ethanol (20 mL).
Thiourea (264 mg, 3.47 mmol) was added and the mixture was refluxed for 16 h. The solution
was evaporated and the residue was purified by reverse-phase (RP-8) silica gel column
chromatography.

Yield = 79 mg (13%, off-white solid). R, = 0.21 (Methanol/H,0, 2:1, RP-8 TLC)."H NMR (400
MHz, CD,0D) & 8.43 (m, 2H), 7.31 (d, J = 5.9 Hz, 2H), 6.78 (s, 1H), 4.01 (s, 2H). "C NMR
(100 MHz, CD,OD) 6 171.7, 152.2, 150.1, 136.6, 125.3, 124.5, 33.1. mp 163-164 °C. MS
(HR-ESI) for C,H,(N,S ([M+H]"), calcd: m/z 192.05899, found: m/z 192.05898.

S4.29. General procedure for the synthesis of compounds 14-27, 30a and 30b

These compounds were prepared by adapting a published procedure.” To a mixture of 2, 4, 7a-n,
7p and acid chloride (1.1 equiv.) in THF (20 mL) was added triethylamine (3 equiv.). The
reaction mixture was stirred at room temperature for 15 min and quenched with distilled water.
Following addition of a 0.1 N HCl aqueous solution, the product was extracted with DCM. The
organic phase was washed with a saturated aqueous solution of NaHCO;, dried over MgSO, and

concentrated in vacuo. The residue was purified by silica gel column chromatography.
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S4.29.1. N-[5-(3-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (14).

Starting material = 4 (250 mg, 0.95 mmol). Yield = 85 mg (31%, white solid). 'H NMR (400
MHz, CDCly) 6 13.48 (br s, 1H),7.99 (d,J=7.4 Hz, 1H),7.89 (s, 1H), 7.42 (dt,J = 15.2,7.4 Hz,
2H), 7.31 (s, 1H), 4.38 (q, J = 7.1 Hz, 2H), 4.13 (s, 2H), 2.60 (t,J = 11.2 Hz, 1H), 2.02 (d, J =
11.7 Hz, 2H), 1.80 (d, J = 12.9 Hz, 2H), 1.68 (d, J = 12.2 Hz, 1H), 1.53 (q, J/ = 11.5 Hz, 2H),
1.45 — 1.20 (m, 6H). "C NMR (100 MHz, CDCl,) & 174.9, 166.0, 136.9, 1329, 131.8, 131.7,
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129.7,129.5,129.2,122.2,61.4,44.9,32.8,28.8,25.5,25.2, 14.5. mp 155-158 °C. MS (HR-ESI)
for C,,H,sO;N,S ([M+H]"), calcd: m/z 373.15804, found: m/z 373.15805.
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S4.29.2. N-[5-(4-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (15).
Starting material = 2 (250 mg, 0.95 mmol). Yield = 110 mg (34%, white solid). 'H NMR (400
MHz, CDCly) 6 12.07 (br s, 1H), 7.99 (d,J = 8.0 Hz, 2H), 7.32 (d, J = 7.9 Hz, 2H), 6.98 (s, 1H),
436 (q,J =7.0 Hz, 2H),4.12 (s, 2H), 2.34 (t,J = 11.6 Hz, 1H), 1.86 (d, J = 12.5 Hz, 2H), 1.79
(d,J =12.6 Hz, 2H), 1.65 (d, J = 11.6 Hz, 1H), 1.53 (q, J = 12.1 Hz, 2H), 1.38 (t, J/ = 7.1 Hz,
3H), 1.29 — 1.07 (m, 3H). "C NMR (100 MHz, CDCl,) & 174.3, 166.4, 159.6, 144.3, 133.4,
131.1,130.2,129.3,128.8,61.1,45.0,33.1,29.2,25.7, 25.6, 14.5. mp 169-171 °C. MS (HR-ESI)
for C,,H,;O;N,S ([M+H]"), calcd: m/z 373.15804, found: m/z 373.15811.
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S4.29.3. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (16a).
Starting material = 7a (140 mg, 0.50 mmol). Yield = 170 mg (82%, off-white solid). R, = 0.22
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCI,) 6 12.46 (s, 1H), 7.88 (dd, J = 16.2, 7.6 Hz,
2H),7.67 (d,J =7.4 Hz, 1H), 7.56 (s, 1H), 7.51 (t,J/ =74 Hz, 1H), 746 — 7.37 (m, 2H), 7.26 (s,
1H), 4.29 (s, 2H), 4 .01 (s, 2H),2.63 (t,J = 7.7 Hz, 2H), 1.86 — 1.70 (m, 7H), 1.44 — 1.19 (m, 4H),
1.10 — 0.93 (m, 2H). *C NMR (100 MHz, CDCl,) 8 171.6, 159.4, 144.0, 143.3, 141.5, 140.6,
138.0,133.0, 1324, 127.2,1269, 126.7, 125.3, 125.1, 120.1, 119.9, 37.3, 36 .9, 33.8, 33.3, 33.1,
32.5,26.6,26.3. mp 188-190 °C. MS (HR-ESI) for C,iH,,N,OS (IM+H]"), calcd: m/z 417.19951,
found: m/z 417.19940.
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S4.294. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (16b).

Starting material = 7a (140 mg, 0.50 mmol). Yield = 171 mg (88%, light yellow solid). R,=0.20
(DCM/acetone, 40:1). 'H NMR (400 MHz, CD,;SOCD;) & 11.87 (s, 1H), 7.83 (dd,J = 11.6, 7.7
Hz, 2H), 7.55 (d, J = 7.3 Hz, 1H), 745 (s, 1H), 7.36 (t, J = 7.3 Hz, 1H), 7.31 — 7.22 (m, 3H),
4.13 (s,2H), 3.88 (s,2H),2.48 —2.37 (m, 1H), 1.72 (t,J = 14.0 Hz, 4H), 1.61 (d, J = 8.9 Hz, 1H),
1.35(q,J =110, 10.3 Hz, 2H), 1.28 — 1.07 (m, 3H). °C NMR (100 MHz, CD,SOCD;) § 1740,
157.1, 143.5, 1430, 1409, 1395, 139.2, 134.5, 131.2, 127.1, 126.7, 126.6, 125.1, 125.1, 1200,
1199, 433, 36.3, 32.1, 28.8, 25.3, 25.0. mp 222-224 °C. MS (HR-ESI) for C,,H,;N,OS
(IM+H]"), calcd: m/z 389.16821, found: m/z 389.16818.

S4.295. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (17a).
Starting material = 7b (23 mg, 93 umol). Yield = 30 mg (84%, white solid). R, = 0.36
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCIl,) 6 12.26 (br s, 1H), 7.77 — 7.70 (m, 1H), 7.43
— 740 (m, 1H), 7.38 — 7.32 (m, 2H), 7.24 — 7.19 (m, 2H), 4.34 (s, 2H), 2.47 (t,J = 7.7 Hz, 2H),
1.74 — 1.64 (m, 5H), 1.63 — 1.57 (m, 2H), 1.25 — 1.08 (m, 4H), 0.88 (q, J = 11.5 Hz, 2H). °C
NMR (100 MHz, CDCl,) 6 171.6, 159.5, 140.3, 139.2, 133.8, 1334, 129.9, 126.1, 1249, 1247,
1242, 122.7, 37.3, 33.8, 33.1, 32.5, 324, 26.6, 263. mp 190-192 °C. MS (HR-ESI) for
C,,H,sN,0S, ([IM+H]"), calcd: m/z 385.14028, found: m/z 385.14020.
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S4.29.6. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (17b).
Starting material = 7b (23 mg, 93 umol). Yield = 25 mg (77%, white solid). R, = 0.34
(DCM/acetone, 40:1). 'H NMR (400 MHz, CDCl,) 6 12.27 (br s, 1H), 7.76 — 7.71 (m, 1H), 7 41
(d,J=54Hz, 1H),7.38 - 7.31 (m,2H),7.24 (d,J =7.2 Hz, 1H), 7.10 (s, 1H), 4.34 (s, 2H), 2.31
(tt, J=11.7,3.5 Hz, 1H), 1.87 — 1.79 (m, 2H), 1.73 (dt, J = 13.3, 3.4 Hz, 2H), 1.66 — 1.60 (m,
1H), 1.51 (qd, J = 12.6, 3.4 Hz, 2H), 1.23 — 1.02 (m, 3H). °C NMR (100 MHz, CDCl,) & 174 4,
159.6, 1404, 139.3,133.8,133.4,1299, 126.1, 1249, 124.7,124.4,122.7,44.9,32.4,29.2,25.7,
25.6. mp 164-165 °C. MS (HR-ESI) for C,,H,,N,OS, ([M+H]"), caled: m/z 357.10898, found:
m/z 357.10895.
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S4.29.7. N-[5-(1-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (18).

Starting material = 7¢ (12 mg, 43 umol). Yield = 10 mg (58%, white solid). R, = 0.13
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCl,) 6 11.90 (br s, 1H), 7.77 (d, J = 7.5 Hz, 1H),
7.70 (d,J=7.5Hz,1H),7.50 (d,J =74 Hz, 1H), 7.36 (t,J = 7.5 Hz, 2H), 7.32 — 7.27 (m, 1H),
7.19 (d,J =7.5Hz, 1H), 6.96 (s, 1H), 4.19 (s, 2H), 3.81 (s, 2H), 2.33 - 2.23 (m, 1H), 1.86 — 1.78
(m, 2H), 1.72 — 1.64 (m, 2H), 1.56 — 1.41 (m, 3H), 1.17 — 0.97 (m, 3H). C NMR (100 MHz,
CDCl,) 6 174.3, 159.2, 142.8, 1424, 141.8, 135.3, 132.8, 131.2, 127.8, 1274, 127.0, 1269,
125.1, 120.1, 118.9, 44.9, 35.6, 30.9, 29.2, 25.6. mp 205-206 °C. MS (HR-ESI) for C,,H,sN,OS
(IM+H]"), calcd: m/z 389.16821, found: m/z 389.16818.
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S4.29.8. N-[5-(4-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (19).
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Starting material = 7d (18 mg, 65 umol). Yield = 16 mg (65%, white solid). R, = 0.32
(DCM/acetone, 30:1). '"H NMR (400 MHz, CD,SOCD,) 6 11.84 (s, 1H),7.88 (d,J = 7.5 Hz, 1H),
7.60 (d,J=7.1Hz, 1H),7.52 (d,J=7.2Hz, 1H),7.38 = 7.22 (m, 4H), 7.17 (s, 1H), 4.52 (s, 2H),
395 (s,2H),2.45—-2.34 (m, 1H), 1.70 (t,/ =114 Hz,4H), 1.60 (d,J = 8.8 Hz, 1H), 1.37 — 1.08
(m, 5H). "C NMR (100 MHz, CD,SOCD,) & 173.9, 156.8, 144.1, 143.6, 140.8, 138.7, 134.5,
134.5, 130.1, 128.6, 1269, 126.8, 126.4, 125.1, 123.7, 123.2,43.2, 36.6, 30.5, 28.8, 25.3, 25 0.
mp 204-206 °C. MS (HR-ESI) for C,,H,sN,OS ([M+H]"), calcd: m/z 389.16821, found: m/z
389.16824.

S4.299. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide
(20a).

Starting material = 7e (18 mg, 72 umol). Yield = 19 mg (66%, white solid). R, = 0.25
(DCM/methanol, 40:1). '"H NMR (400 MHz, CDCI,) 6 12.14 (br s, 1H), 7.89 (d, J = 8.8 Hz, 1H),
7.56 — 747 (m, 1H), 740 (d,J = 6.7 Hz, 1H), 7.28 — 7.25 (m, 1H), 4.60 (s, 2H), 2.48 (t,J=7.6
Hz, 2H), 1.75 — 1.57 (m, 7H), 1.32 — 1.10 (m, 4H), 0.88 (q, J = 11.2, 10.4 Hz, 2H). "C NMR
(100 MHz, CDCl5) 8 171.6, 159.3, 155.2, 154.3, 1340, 133.0, 1299, 129.6, 127.9, 1204, 37.3,
33.8, 332, 325, 29.2, 26.6, 26.3. mp 186-188 °C. MS (HR-ESI) for C,,H,;N,0S, ((M+H]"),
calcd: m/z 387.13078, found: m/z 387.12994.

S4.2.9.10. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]cyclohexanecarboxamide
(20b).

Starting material = 7e (18 mg, 72 umol). Yield = 18 mg (68%, white solid). R, = 0.25
(DCM/methanol, 40:1). "H NMR (400 MHz, CDCl,) 6 12.14 (br s, 1H), 7.89 (dd, J = 8.9, 1.0 Hz,
1H),7.53 (dd,J =8.8,6.8 Hz, 1H), 742 (dd,J=6.8,1.1 Hz, 1H), 7.20 (s, 1H), 4.60 (s, 2H), 2.35
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(tt, J = 11.7,3.5 Hz, 1H), 1.90 — 1.74 (m, 4H), 1.71 — 1.65 (m, 1H), 1.58 — 1.46 (m, 2H), 1.29 —
1.08 (m, 3H). °C NMR (100 MHz, CDCL,) & 174.4, 159.4, 155.2, 1543, 133.8, 132.9, 130.0,
129.6, 128.0, 120.4,44.9,29.2,29.2, 25.7, 25.6. mp 182-184 °C. MS (HR-ESI) for C,,H,,N,0S,
(IM+H]"), caled: m/z 359.09948, found: m/z 359.09811.

S4.29.11. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (21a).
Starting material = 7f (57 mg, 0.25 mmol). Yield = 64 mg (69%, white solid). R, = 0.25
(DCM/methanol, 50:1). '"H NMR (400 MHz, CDCl,) 6 12.35 (br s, 1H), 7.62 (d, J = 2.2 Hz, 1H),
749 (dd,J=7.3,1.6 Hz, 1H),7.21 - 7.12 (m, 3H), 6.77 (d,J = 2.2 Hz, 1H), 4.37 (s, 2H), 2.52 —
2.42 (m, 2H), 1.72 — 1.57 (m, 7H), 1.26 — 1.09 (m, 4H), 0.93 — 0.84 (m, 2H). "C NMR (100
MHz, CDCl;) & 171.6, 1594, 153.1, 1450, 1334, 130.8, 127.6, 124.3, 1232, 123.2, 120.1,
107.0, 37.3, 33.8, 33.1, 32.5, 27.0, 26.6, 26.3. mp 152-154 °C. MS (HR-ESI) for C,H,;N,0,S
(IM+H]"), calcd: m/z 369.16313, found: m/z 369.16266.
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S4.29.12. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]cyclohexanecarboxamide (21b).
Starting material = 7f (57 mg, 0.25 mmol). Yield = 50 mg (59%, white solid). R, = 0.25
(DCM/methanol, 50:1). '"H NMR (400 MHz, CDCl,) 6 12.13 (br s, 1H), 7.61 (d, J = 2.2 Hz, 1H),
749 (dd,J=69,2.1Hz, 1H), 721 — 7.13 (m, 2H), 7.06 (s, 1H), 6.77 (d,J = 2.2 Hz, 1H), 4.36 (s,
2H),2.32 (tt,J = 11.7, 3.4 Hz, 1H), 1.88 — 1.81 (m, 2H), 1.78 — 1.72 (m, 2H), 1.68 — 1.62 (m,
1H), 1.51 (qd, J = 12.6, 3.1 Hz, 2H), 1.24 — 1.04 (m, 3H). "C NMR (100 MHz, CDCl,) & 174 3,
159.4,153.2,145.0,133.3,130.9, 127.7, 124.6, 123.3,123.1, 120.2, 107.0,44.9,29.2,27.0,25.7,
25.6. mp 173-174 °C. MS (HR-ESI) for C,,H,,N,0,S ([M+H]"), caled: m/z 341.13183, found:
m/z 341.13168.
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S.4.2.9.13. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (22a).
Starting material = 7g (104 mg, 042 mmol). Yield = 219 mg (80%, white solid). R, = 0.28
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCl;) 6 12.05 (br s, 1H), 7.80 (d, J = 8.0 Hz, 1H),
745(d,J=5.6Hz,1H),7.40 (dd,J=5.6,08 Hz, 1H),7.29 (t,/ =74 Hz, 1H),722 (d,J=7.1
Hz, 1H), 7.05 (s, 1H), 4.40 (s, 2H), 2.48 — 2.38 (m, 2H), 1.72 - 1.62 (m, 5H), 1.58 (q, J = 6.7 Hz,
2H), 1.25 — 1.09 (m, 4H), 0.86 (qd, J = 12.8, 12.0, 3.4 Hz, 2H). "C NMR (100 MHz, CDCl,) 6
171.5, 159.2, 140.5, 138.4, 133.9, 133.2, 131.5, 126.8, 124.6, 1245, 121.6, 121.5, 37.3, 33.8,
33.1,32.5,31.4,26.6,26.3. mp 173-174 °C. MS (HR-ESI) for C,,H,;N,0S, ([M+H]"), calcd: m/z
385.14028, found: m/z 385.13928.

S4.29.14. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (22b).
Starting material = 7g (104 mg, 042 mmol). Yield = 228 mg (90%, white solid). R, = 0.28
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCl;) 6 12.34 (br s, 1H), 7.80 (d, J = 8.0 Hz, 1H),
744 (d,J=5.5Hz,1H),7.38 (dd,J =5.6,0.7 Hz, 1H), 7.30 (t,J = 7.6 Hz, 1H), 7.24 (d,J = 6.7
Hz, 1H), 6.89 (s, 1H), 4.39 (s, 2H), 2.24 (tt,J = 11.7, 3.4 Hz, 1H), 1.82 — 1.74 (m, 2H), 1.69 (dt,
J=133,3.1 Hz,2H), 1.65 - 1.57 (m, 1H), 1.48 (qd, J = 12.9,3.4 Hz, 2H), 1.18 (qt,J = 129,34
Hz, 1H), 0.93 (qt, J = 12.9, 3.3 Hz, 2H). "C NMR (100 MHz, CDCL,) & 174.4, 159.4, 140.6,
138.5, 133.7, 133.1, 1314, 1269, 1248, 124.6, 121.6, 121.6, 44.9, 31.4,29.2, 25.7, 25.6. mp
178-179 °C. MS (HR-ESI) for C,,H,N,OS, ([M+H]"), caled: m/z 357.10898, found: m/z
357.10846.
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S.4.2.9.15. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (23a).
Starting material = 7h (176 mg, 0.71 mmol). Yield = 142 mg (87%, white solid). R; = 0.21
(DCM/acetone, 40:1). 'H NMR (400 MHz, CDCl,) 6 12.09 (br s, 1H), 7.89 — 7.83 (m, 1H), 7.75
—7.69 (m, 1H), 7.39 — 7.32 (m, 2H), 7.21 (s, 1H), 7.14 (s, 1H), 4.31 (s, 2H), 2.45 (t,J = 7.5 Hz,
2H), 1.72 — 1.56 (m, 7H), 1.27 — 1.08 (m, 4H), 0.94 — 0.82 (m, 2H). "C NMR (100 MHz, CDCl,)
0 171.6, 1592, 140.8, 138.2, 133.7, 133.5, 130.3, 124.6, 1243, 123.7, 123.1, 121.7, 37.3, 33 8,
33.1,32.5,26.6,26.3,26.3. mp 168-169 °C. MS (HR-ESI) for C,,H,;N,0S, ([M+H]"), calcd: m/z
385.14028, found: m/z 385.13992.
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S4.29.16. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (23b).
Starting material = 7h (176 mg, 0.71 mmol). Yield = 114 mg (76%, white solid). R; = 0.21
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCI,) 6 12.12 (br s, 1H), 7.89 — 7.83 (m, 1H), 7.74
—7.68 (m, 1H), 7.38 — 7.32 (m, 2H), 7.24 (s, 1H), 7.01 (s, 1H), 4.31 (s, 2H), 2.28 (tt, J = 11.7,
34 Hz, 1H), 1.86 — 1.79 (m, 2H), 1.70 (dt, J = 13.3,3.2 Hz, 2H), 1.64 — 1.57 (m, 1H), 1.50 (qd, J
=128, 3.4 Hz, 2H), 1.18 (qt, J = 12.8, 3.4 Hz, 1H), 0.99 (qt, J = 13.0, 3.4 Hz, 2H). "C NMR
(100 MHz, CDCl,) 6 174.4, 1594, 140.8, 138.3, 1334, 133.3, 130.3, 124.7, 124.3, 123.9, 123.1,
121.8, 449, 292, 26.3, 25.7, 25.6. mp 209-210 °C. MS (HR-ESI) for C,,H,;N,0S, ([M+H]"),
calcd: m/z 357.10898, found: m/z 357.10864.

24 24’

S4.29.17. N-{5-[2-Thieno(3,2-b)thiophenylmethyl]thiazol-2-yl}cyclohexanecarboxamide
(24).
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Starting material = 7i (13 mg, 52 umol). Yield = 13 mg (68%, yellowish white solid). R, = 0.17
(DCM/acetone, 40:1). 'H NMR (400 MHz, Chloroform-d) 6 11.84 (s, 1H), 7.31 (d, J = 5.2 Hz,
1H), 7.19 — 7.14 (m, 2H), 7.09 (s, 1H), 4.34 (s, 2H)*, 4.19 (s, 0.15H)**, 3.71 (t, J = 8.0 Hz,
0.16H)", 3.12 (t, J = 8.0 Hz, 0.17H)", 2.38 (tt, J = 11.7, 3.5 Hz, 1H), 1.89 (d, J = 13.6 Hz, 2H),
1.83 — 1.74 (m, 2H), 1.65 — 1.49 (m, 3H), 1.24 — 1.15 (m, 3H). "C NMR (100 MHz, CDCl,) 6
1743, 159.5, 144.1, 138.8, 138.5, 133.6, 1309, 126.5, 119.5, 118.1, 45.0, 29.3, 28.6, 25.7. MS
(HR-ESI) for C,;H;(N,OS; ([24+H]"), calcd: m/z 363.06540, found: m/z 363.06458. MS
(HR-ESI) for C,;H,,N,OS; ([24’+H]"), calcd: m/z 365.08105, found: m/z 363.07922.

“The purity of 24 is approximately 93% based on the integration of the two signals (see
S.6.17.1.).

"It appears that these signals arise from the partially reduced compound, 24’(see S.6.17.1.).
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S4.29.18. N-[5-(Cyclopentylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (25a).
Starting material = 7j (100 mg, 0.55 mmol). Yield = 146 mg (83%, white solid). R, = 0.29
(DCM/acetone, 40:1). '"H NMR (300 MHz, CDCl;) & 12.43 (br s, 1H), 7.06 (s, 1H), 2.74 (d, J =
7.3 Hz, 2H), 2.51 (t,J = 7.8 Hz, 2H), 2.12 (hept, J = 7.6 Hz, 1H), 1.86 — 1.49 (m, 14H), 1.38 —
1.28 (m, 1H), 1.23 — 1.07 (m, 4H), 0.99 — 0.85 (m, 2H). "C NMR (75 MHz, CDCl,) 6 171.6,
158.8,132.7,132.5,41.7,37.5,33.9,33.2,33.0, 32.6,32.6, 26.6, 26.3,25.3. mp 177-179 °C. MS
(HR-ESI) for C,;H,,N,OS ([M+H]"), calcd: m/z 321.19951, found: m/z 321.20102.

S4.29.19. N-[5-(Cyclopentylmethyl)thiazol-2-yl]cyclohexanecarboxamide (25b).

Starting material = 7j (100 mg, 0.55 mmol). Yield = 135 mg (84%, white solid). R, = 0.29
(DCM/acetone, 40:1). '"H NMR (400 MHz, CDCI,) 6 12.28 (br s, 1H), 7.06 (s, 1H), 2.75 (d, J =
7.3 Hz, 2H), 245 (tt, J = 11.7, 3.6 Hz, 1H), 2.11 (hept, J = 7.7 Hz, 1H), 1.98 — 1.90 (m, 2H),
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1.89 — 1.76 (m, 4H), 1.75 — 1.70 (m, 1H), 1.67 — 1.49 (m, 6H), 1.35 (m, 1H), 1.30 — 1.16 (m, 4H).
3C NMR (100 MHz, CDCLy) & 174.4, 158.9, 132.8, 132.4,44.9,41.8,33.0,32.6,29.3,25.8,25.8,
25.2. mp 170-171 °C. MS (HR-ESI) for C,H,.N,0S ([M+H]"), calcd: m/z 293.16821, found: m/z

293.16962.
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S4.29.20. N-[5-(4-Indanylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (26a).

Starting material = 7k (64 mg, 0.28 mmol). Yield = 92 mg (89%, white solid). R, = 0.25
(DCM/acetone, 50:1). '"H NMR (300 MHz, CDCI,) 6 12.45 (br s, 1H), 7.17 — 6.97 (m, 4H), 4.04
(s,2H),2.90 (dt,J =15.5,74 Hz,4H),2.53 =242 (m, 2H),2.07 (p,J =7.5 Hz,2H), 1.77 - 1.57
(m, 7H), 1.29 — 1.11 (m, 4H), 0.90 (q, J = 11.5 Hz, 2H). "C NMR (75 MHz, CDCl,) 6 171.6,
1594, 1449, 142.6, 1350, 132.8, 131.7, 1269, 126 .4, 123.2, 37 .4, 33.8, 33.2, 33.1, 32.5, 31.3,
310, 26.6, 263, 249. mp 149-150 °C. MS (HR-ESI) for C,,H,,N,OS ([M+H]"), calcd: m/z
369.19951, found: m/z 369.20047.
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S4.29.21. N-[5-(4-Indanylmethyl)thiazol-2-yl]cyclohexanecarboxamide (26b).

Starting material = 7k (64 mg, 0.28 mmol). Yield = 89 mg (93%, white solid). R, = 0.25
(DCM/acetone, 50:1). "H NMR (400 MHz, CDCL,) 6 12.50 (br s, 1H), 7.12 (q, J = 7.5 Hz, 2H),
702 (d,J =6.7 Hz, 1H), 6.93 (s, 1H), 4.03 (s, 2H),2.93 (t,J = 7.5 Hz, 2H), 2.87 (t,J = 7.4 Hz,
2H), 2.35 (tt,J = 11.7, 3.4 Hz, 1H), 2.06 (p, J = 7.5 Hz, 2H), 1.86 (d, J = 11.8 Hz, 2H), 1.82 -
1.75 (m, 2H), 1.71 — 1.63 (m, 1H), 1.54 (qd, J = 12.7, 3.1 Hz, 2H), 1.30 — 1.06 (m, 3H). "°C
NMR (100 MHz, CDCl,) 0 1744, 159.5, 1449, 142.7, 1348, 132.7, 131.7, 126.9, 126.6, 123.2,
44.9,33.1,31.3,31.0,29.2,25.7,24.9. mp 178-179 °C. MS (HR-ESI) for C,,H,sN,OS ([M+H]"),
calcd: m/z 341.16821, found: m/z 341.16922.
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S4.29.22. N-[(5-Tetralinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (27a).
Starting material = 71 (100 mg, 0.41 mmol). Yield = 128 mg (82%, white solid). R, = 0.22
(DCM/acetone, 50:1). '"H NMR (400 MHz, CDCIl,) 6 12.12 (br s, 1H), 7.10 — 6.95 (m, 4H), 4.01
(s,2H),2.78 (t, J = 6.0 Hz, 2H), 2.68 (t,J = 6.1 Hz, 2H), 2.50 — 2.41 (m, 2H), 1.84 — 1.57 (m,
11H), 1.30 — 1.11 (m, 4H), 0.96 — 0.83 (m, 2H). "C NMR (100 MHz, CDCl;) & 171.5, 159.1,
138.0, 137.3, 135.2, 133.0, 131.9, 128.5, 126 .9, 125.7, 37.3, 33.8, 33.2, 32.5, 30.4, 30.2, 26.6,
26.3, 26.3, 234, 229. mp 148-150 °C. MS (HR-ESI) for C,;H;;N,OS ([M+H]"), calcd: m/z
383.21516, found: m/z 383.21423.

S4.29.23. N-[(5-Tetralinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (27b).

Starting material = 71 (100 mg, 0.41 mmol). Yield = 132 mg (91%, white solid). R, = 0.22
(DCM/acetone, 50:1). 'H NMR (400 MHz, CDCl,) 8 12.55 (br s, 1H), 7.11 — 6.97 (m, 3H), 6.86
(s, 1H), 4.01 (s, 2H), 2.78 (t,J = 5.8 Hz, 2H), 2.69 (t,J = 59 Hz, 2H), 2.33 (tt,J = 11.7, 3.4 Hz,
1H), 1.89 — 1.81 (m, 2H), 1.81 — 1.71 (m, 6H), 1.65 (d, /= 12.8 Hz, 1H), 1.53 (qd, /= 12.8,3.2
Hz, 2H), 1.29 — 1.17 (m, 1H), 1.08 (qt, J = 13.1, 3.1 Hz, 2H). "C NMR (100 MHz, CDCl,) &
174.4,159.4,138.0, 137.1,135.2, 132.8, 131.8, 128 4, 127.1, 125.7, 44 .9,30.4, 30.2,29.2,26 .2,
25.7,23.4,22.9. mp 209-210 °C. MS (HR-ESI) for C,,H,,N,OS ([M+H]"), calcd: m/z 355.18386,

found: m/z 355.18338.
N
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S4.29.24. N-(5-Ethylthiazol-2-yl)-3-cyclohexanepropanamide (30a).
Starting material = 7p (100 mg, 0.78 mmol). Yield = 171 mg (82%, white solid). R, = 0.23
(DCM/methanol, 60:1). "H NMR (400 MHz, CDCl;) 6 12.42 (br s, 1H), 7.06 (s, 1H),2.79 (q, J =
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7.5 Hz, 2H), 2.51 (t,J = 7.7 Hz, 2H), 1.77 — 1.61 (m, 7H), 1.31 (t,J = 7.5 Hz, 4H), 1.26 — 1.08
(m, 3H), 0.99 — 0.87 (m, 2H). "C NMR (100 MHz, CDCl;) 6 171.6, 158.6, 134.9, 131.5, 37.5,
33.9,33.2,32.6,26.6,26.3,20.4, 15.7. mp 137-138 °C. MS (HR-ESI) for C,,H,;N,0OS ([M+H]"),
calcd: m/z 267.15256, found: m/z 267.15250.
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S4.2.9.25. N-(5-Ethylthiazol-2-yl)cyclohexanecarboxamide (30b).
Starting material = 7p (100 mg, 0.78 mmol). Yield = 162 mg (87%, white solid). R, = 0.23
(DCM/methanol, 60:1). '"H NMR (400 MHz, CDCl,) 6 12.33 (br s, 1H), 7.07 (s, 1H), 2.80 (qd, J
=7.5,1.1 Hz, 2H),2.45 (tt,J=11.7,3.5 Hz, 1H), 1.96 — 1.83 (m, 4H), 1.75 — 1.69 (m, 1H), 1.66
— 1.54 (m, 2H), 1.36 — 1.24 (m, 6H). "C NMR (100 MHz, CDCL;) 6 1744, 158.8, 134.9, 131 4,
449, 29.3, 25.8, 25.7, 204, 159. mp 124-125 °C. MS (HR-ESI) for C,,H,,N,OS ([M+H]"),

calcd: m/z 239.12126, found: m/z 239.12144.

S4.2.10. General procedure for the synthesis of 28a, 28b, 29a, 29b, 31, 32a and 32b

These compounds were prepared by adapting a published procedure.” To a mixture of 7m, 7n, 10
and 13 in anhydrous THF (20 mL) was added acid chloride (1.1 equiv.). The reaction mixture
was stirred at room temperature for 15 min and diluted with ethyl acetate. Following addition of
a 1 N NaOH (20 mL), the product was extracted with ethyl acetate. The organic phase was dried

over MgSO,, filtered, and concentrated in vacuo. The residue was purified by silica gel column

N
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S4.2.10.1. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (28a).
Starting material = 7m (11 mg, 46 umol). Yield = 10 mg (60%, white solid). R, = 0.43 (Ethyl

acetate/methanol, 60:1). 'H NMR (400 MHz, CD,OD) 6 8.78 (d, J = 4.5 Hz, 1H), 8.27 — 8.21 (m,
1H), 8.09 — 8.02 (m, 1H), 7.82 — 7.74 (m, 1H), 7.68 — 7.61 (m, 1H), 7.44 (d, J = 4.5 Hz, 1H),

chromatography.
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721 (s, 1H), 4.65 (s, 2H), 2.47 — 2.40 (m, 2H), 1.76 — 1.62 (m, 5H), 1.54 (q, J = 6.9 Hz, 2H),
126 — 1.16 (m, 4H), 0.95 — 0.88 (m, 2H). °C NMR (100 MHz, CD,0OD) & 1739, 159.3, 151.1,
148.9, 148.5, 136.5, 131.0, 130.7, 129.9, 128 4, 128.3, 125.1, 122.6, 38.6, 34.1, 34.1, 33.8, 30.0,
27.6, 27.3. mp 170-172 °C. MS (HR-ESI) for C,,H,;N;0S ([M+H]"), caled: m/z 380.17911,

found: m/z 380.18045.
N
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S4.2.10.2. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (28b).

Starting material = 7m (11 mg, 46 umol). Yield = 10 mg (64%, white solid). R, = 0.41 (Ethyl
acetate/methanol, 60:1). 'H NMR (400 MHz, CD,OD) 6 8.78 (d, J = 4.5 Hz, 1H), 8.27 — 8.22 (m,
1H), 8.08 — 8.03 (m, 1H), 7.81 — 7.75 (m, 1H), 7.68 — 7.62 (m, 1H), 7.44 (d, J = 4.5 Hz, 1H),
7.21 (s, 1H), 4.65 (s, 2H), 2.43 (tt, J = 11.7, 3.3 Hz, 1H), 1.87 — 1.76 (m, 4H), 1.73 — 1.66 (m,
1H), 1.52 — 1.42 (m, 2H), 1.37 — 1.31 (m, 2H), 1.26 — 1.22 (m, 1H). "C NMR (100 MHz,
CD,0D) 6 176.6, 151.1, 1489, 148.5, 136.5, 131.0, 130.7, 129.9, 128 4, 128.3, 125.1, 122.6,
45.7,30.4,30.0, 26.8,26.6. mp 199-202 °C. MS (HR-ESI) for C,,H,,N,OS ([M+H]"), calcd: m/z
352.14781, found: m/z 352.14926.

N
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S4.2.10.3. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (29a).
Starting material = 7n (40 mg, 0.21 mmol). Yield = 46 mg (67%, yellowish white solid). R, =
0.29 (DCM/methanol, 15:1). "H NMR (400 MHz, CD,OD) 6 8.47 (d,J = 4.1 Hz, 1H), 7.79 (td, J
=7.7,1.7Hz, 1H),7.38 (d,J =7.8 Hz, 1H), 7.34 — 7.25 (m, 1H), 7.21 (s, 1H), 4.25 (s, 2H), 2.51
—2.40 (m, 2H), 1.79 - 1.63 (m, 5H), 1.56 (q, J = 7.1 Hz, 2H), 1.30 — 1.14 (m, 4H), 092 (q, J =
10.6, 9.4 Hz, 2H). °C NMR (100 MHz, CD,0OD) & 173.8, 160.6, 159.5, 149.9, 139.2, 136 .0,
130.9, 124.6, 123.5, 38.6, 35.8, 34 .2, 34.1, 33.8, 27.6, 27.4. mp 128-129 °C. MS (HR-ESI) for
C,sH,,N;0S ([IM+H]"), caled: m/z 330.16346, found: m/z 330.16394.
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S4.2.104. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (29b).

Starting material = 7n (40 mg, 0.21 mmol). Yield = 33 mg (52%, off-white solid). R, = 0.29
(DCM/methanol, 15:1). 'H NMR (400 MHz, CD,0D) 6 8.52 — 8.42 (m, 1H), 7.79 (td, J = 7.7,
1.7Hz, 1H), 737 (d,J = 7.8 Hz, 1H), 7.34 — 7.26 (m, 1H), 7.20 (s, 1H), 4.25 (s, 2H), 2.49 - 2.40
(m, 1H), 1.83 (t,J = 13.8 Hz, 4H), 1.71 (d, J = 12.0 Hz, 1H), 148 (q, J = 11.2, 10.1 Hz, 2H),
1.42 — 1.23 (m, 3H). "C NMR (100 MHz, CD,0D) & 176.5, 160.6, 159.6, 149.9, 139.1, 136 .0,
130.9, 124.6, 123.5, 45.7, 35.8, 30.4, 26 .8, 26.6. mp 148-150 °C. MS (HR-ESI) for C,(H,,N;0S
(IM+H]"), calcd: m/z 302.13216, found: m/z 302.13263.

Ny
S4.2.10.5. N-[5-(3-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (31).
Starting material = 10 (50 mg, 0.26 mmol). Yield = 50 mg (64%, off-white solid). R, = 0.25
(DCM/methanol, 15:1). '"H NMR (400 MHz, CDCIl;) 8 11.90 (br s, 1H), 8.59 — 8.45 (m, 2H),
7.57(d,J=7.8Hz, 1H),7.26 —7.21 (m, 1H), 7.04 (s, 1H), 4.10 (s, 2H), 2.36 (tt,J = 11.5,3.2 Hz,
1H), 1.93 — 1.85 (m, 2H), 1.85 — 1.76 (m, 2H), 1.73 — 1.65 (m, 1H), 1.55 (q, J = 12.3 Hz, 2H),
1.27 — 1.16 (m, 3H). "C NMR (100 MHz, CDCl,) d 174.3, 159.6, 1499, 148.4, 136.2, 1349,
133.7,130.7, 123.7, 45.0, 304, 29.2, 25.7, 25.6. mp 165-167 °C. MS (HR-ESI) for C,(H,,N;0S
(IM+H]"), calcd: m/z 302.13216, found: m/z 302.13208.

N
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S4.2.10.6. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (32a).
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Starting material = 13 (28 mg, 0.15 mmol). Yield = 17 mg (34%, white solid). R, = 0.19
(DCM/methanol, 15:1). '"H NMR (400 MHz, CD,0D) 6 8.45 (d,J = 5.8 Hz,2H),7.35(d,/J=5.9
Hz,2H),7.23 (s, 1H), 4.17 (s, 2H), 2.51 — 2.40 (m, 2H), 1.78 - 1.62 (m, 5H), 1.56 (q,J = 7.2 Hz,
2H), 1.28 — 1.14 (m, 4H), 0.93 (q, J = 10.9, 9.8 Hz, 2H). °C NMR (100 MHz, CD,0D) & 173.9,
159.6, 1520, 150.2, 136.5, 130.6, 125.5, 38.6,34.2,34.1, 33.8, 32.6,27.6,27.4. mp 121-124 °C.
MS (HR-ESI) for C  H,,N,0S ([IM+H]"), calcd: m/z 330.16346, found: m/z 330.16345.

N ’
S4.2.10.7. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (32b).
Starting material = 13 (28 mg, 0.15 mmol). Yield = 16 mg (35%, yellowish white solid). R, =
0.19 (DCM/methanol, 15:1). '"H NMR (400 MHz, CD;OD) 6 8.45 (d,J = 5.8 Hz, 2H), 7.34 (d, J
=5.7Hz, 2H),7.23 (s, 1H), 4.17 (s, 2H), 2.52 — 2.38 (m, 1H), 1.83 (t,J = 14.6 Hz, 4H), 1.71 (d,
J=110Hz, 1H), 1.49 (q,J = 11.4,10.5 Hz, 2H), 1.40 — 1.32 (m, 2H), 1.28 — 1.22 (m, 1H). °C
NMR (100 MHz, CD,OD) 8 176.5, 159.7, 152.0, 150.2, 136.5, 130.6, 1254, 45.7, 32.6, 30.4,

26.8, 26.6. mp 135-140 °C. MS (HR-ESI) for C,(H,,N;OS ([M+H]"), calcd: m/z 302.13216,
found: m/z 302.13217.
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S4.2.11. General procedure for the synthesis of 33a-c

Compounds 33a-c were prepared by adapting a published procedure.” To a mixture of 70 (140
mg, 0.58 mmol), methoxycarbonyl cyclohexane carboxylic acid (140 mg, 0.75 mmol), DMAP
(32 mg, 0.26 mmol) in DCM/DMF (2 mL, 3:1) were added EDCI (182 mL, 1.04 mmol) and
triethylamine (145 mL, 1.04 mmol). The reaction mixture was stirred at room temperature for 16
h, diluted with ethyl acetate, washed with brine, 0.2 N HCI aqueous solution, and a saturated
aqueous solution of NaHCO,. The organic phase was dried over MgSO,, filtered, and

concentrated in vacuo. The residue was purified by silica gel column chromatography.

O
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S.4.2.11.1. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-4-(methoxycarbonyl)-
cyclohexanecarboxamide (33a).
Yield = 23 mg (10%, yellowish white solid). R, = 0.30 (DCM/acetone, 15:1). 'H NMR (400 MHz,
CDCly) 6 12.23 (br s, 1H), 8.01 — 7.91 (m, 1H), 7.90 — 7.81 (m, 1H), 7.82 — 7.76 (m, 1H), 7.51 —
7.39 (m, 4H), 6.75 (s, 1H), 2.40 (p, J = 4.5 Hz, 1H), 2.28 — 2.18 (m, 1H), 2.02 — 1.92 (m, 2H),
1.75 - 1.62 (m, 2H), 1.62 — 1.52 (m, 2H), 1.13 — 1.02 (m, 2H). *C NMR (100 MHz, CDCL,) &
174.9,173.6,159.2, 134.8, 134.2, 133.1, 131.8, 131.7, 128.9, 128.0, 127.3, 126.5, 126.0, 125.8,

1239, 51.8, 43.0, 39.5, 30.6, 26.0, 25.9. mp 197-198 °C. MS (HR-ESI) for C,;H,;N,O,S
(IM+H]"), calcd: m/z 409.15804, found: m/z 409.15805.

(0]
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S.4.2.11.2. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-frans-4-(methoxycarbonyl)-

cyclohexanecarboxamide (33b).
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Yield = 39 mg (16%, yellowish white solid). R, = 0.30 (DCM/acetone, 15:1). 'H NMR (400 MHz,
CDCly) 6 12.38 (br s, 1H), 8.01 — 7.97 (m, 1H), 7.87 — 7.81 (m, 1H), 7.79 — 7.74 (m, 1H), 7.51 —
7.40 (m, 4H), 6.93 (s, 1H), 4.52 (s, 2H), 3.74 (s, 3H), 2.33 — 2.22 (m, 2H), 2.08 — 1.99 (m, 2H),
1.95 - 1.87 (m, 2H), 1.56 (qd, J = 13.4,3.4 Hz, 2H), 1.32 — 1.19 (m, 2H). °C NMR (100 MHz,
CDCl,) 6 175.7, 173.6, 159.1, 1349, 134.1, 1329, 132.3, 131.6, 129.0, 1280, 127.0, 126 4,
1259, 125.7, 123.7, 51.8, 439, 42.3, 30.5, 28.3, 28.0. mp 182-185 °C. MS (HR-ESI) for
C,;H,5N,0,S ([M+H]"), caled: m/z 409.15804, found: m/z 409.15802.
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S4.2.11.3. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-(1R,2S)-2-(methoxycarbonyl)-
cyclohexanecarboxamide (33c).
Yield = 22 mg (9%, yellow glassy solid). R, = 0.30 (DCM/acetone, 15:1). 'H NMR (400 MHz,
CDCly) & 11.50 (br s, 1H), 8.02 — 7.96 (m, 1H), 7.89 — 7.83 (m, 1H), 7.78 (dd, J = 7.2, 2.0 Hz,
1H),7.51 = 7.38 (m, 4H), 6.95 (s, 1H), 4.50 (s, 2H), 3.60 (s, 3H), 2.88 — 2.79 (m, 1H), 2.68 (dt, J
=8.5,40Hz, 1H),2.14 — 1.94 (m, 2H), 1.69 — 1.45 (m, 4H), 1.38 — 1.26 (m, 2H). "C NMR (100
MHz, CDCl;) 6 174.2, 172.1, 158.7, 135.1, 134.1, 133.6, 131.8, 131.7, 1289, 128.0, 127.1,
1264, 1259, 125.7, 1239, 51.9, 43.3, 42.7, 30.6, 27.2, 26.1, 23.8, 23.1. MS (HR-ESI) for
C,;H,5N,0,S ([IM+H]"), caled: m/z 409.15804, found: m/z 409.15823.

S4.2.12. tert-Butyl [5-(1-naphthoyl)thiazol-2-yl|carbamate (34).

A mixture of 60 (571 mg, 1.6 mmol) and Dess-Martin periodinane (2.04 g, 4.8 mmol) in DCM
(10 mL) was stirred for 16 h at room temperature. A saturated aqueous solution (30 mL) of
NaHCO; was added and the mixture extracted with DCM. The organic layer was dried over

MgSO,, filtered, and evaporated. The residue was purified by silica gel column chromatography.
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Yield = 303 mg (54%, yellow solid). R, = 0.14 (DCM). 'H NMR (400 MHz, CDCl;) 6 12.50 (br
s, 1H), 8.17 - 8.12 (m, 1H), 7.99 (d, J = 8.3 Hz, 1H), 7.93 - 7.88 (m, 1H), 7.72 (dd, J=7.0, 1.0
Hz, 1H), 7.65 (s, 1H), 7.57 — 747 (m, 3H), 1.36 (s, 9H). °*C NMR (100 MHz, CDCL,) 6 189.0,
168.0, 146.8, 136.2, 133.9, 131 .4, 130.5, 128.5, 127.5, 126 .8, 126.7, 125.5, 124 .4, 83.1, 28.1. mp
188 °C (dec.). MS (HR-ESI) for C,,H,(N,O,S ([M+H]"), caled: m/z 355.11109, found: m/z
355.11102.

S4.2.13. 5-(1-Naphthoyl)-2-thiazolamine (35).

A mixture of 34 (303 mg, 0.86 mmol) and trifluoroacetic acid (0.92 ml, 12 mmol) in DCM (5
mL) was stirred for 16 h at room temperature. The solution was treated with a saturated aqueous
solution of NaHCO; and the product was extracted with DCM. The organic layer was dried over
MgSO,, filtered, and evaporated. The residue was purified by silica gel column chromatography.
Yield = 179 mg (82%, white solid). R, = 0.32 (DCM/acetone, 5:1). 'H NMR (400 MHz,
CD,COCD;,) 6 8.14 — 8.04 (m, 2H), 8.02 — 7.96 (m, 1H), 7.74 (dd, J = 7.0, 1.1 Hz, 1H), 7.62 —
744 (m, 5H), 7.37 (s, 1H). "C NMR (100 MHz, CD,COCD,) & 188.1, 176.2, 152.1, 137.5,
134.8,131.4,131.1,129.2,127.7,127.3, 127.2, 126.2, 125.5. mp 190-191 °C. MS (HR-ESI) for
C,,H,,N,OS ([M+H]"), calcd: m/z 255.05866, found: m/z 255.05812.

S4.2.14. General procedure for the synthesis of compounds 36a, 36b, 38a and 38b
Compounds 36a, 36b, 38a and 38b were prepared using the method described for the synthesis
of compounds 14-27, 30a and 30b (vide supra).

S4.2.14.1. N-[5-(1-Naphthoyl)thiazol-2-yl]-3-cyclohexanepropanamide (36a).
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Starting material = 35 (79 mg, 0.31 mmol). Yield = 65 mg (53%, white solid). R, = 0.36
(DCM/acetone, 50:1). 'H NMR (300 MHz, CDCl,) 6 11.84 (br s, 1H), 8.24 — 8.15 (m, 1H), 8.03
(d,J=83Hz, 1H),792 (d,J =95 Hz, 1H), 7.78 - 7.71 (m, 2H), 7.60 — 7.49 (m, 3H), 2.51 —
2.39 (m, 2H), 1.68 — 1.49 (m, 7H), 1.19 — 1.00 (m, 4H), 0.86 — 0.74 (m, 2H). "C NMR (75 MHz,
CDCly) 6 189.2, 1719, 1654, 1455, 136.0, 134.6, 134.0, 1319, 130.5, 128.6, 127.7, 127.1,
1269, 1254, 1244, 37.3, 34.1, 330, 32.3, 26.5, 26.1. mp 198-200 °C. MS (HR-ESI) for
C,;H,sN,0,S ([M+H]"), calcd: m/z 393.16313, found: m/z 393.16183.

S4.2.14.2. N-[5-(1-Naphthoyl)thiazol-2-yl]cyclohexanecarboxamide (36b).

Starting material = 35 (79 mg, 0.31 mmol). Yield = 86 mg (76%, white solid). R, = 0.36
(DCM/acetone, 50:1). '"H NMR (400 MHz, CDCl;) 6 12.15 (br s, 1H), 8.13 (d, J = 9.1 Hz, 1H),
8.01(d,/J=82Hz, 1H),791 (d,J =94 Hz, 1H),7.74 - 7.66 (m, 2H), 7.58 — 7.47 (m, 3H), 2.26
(tt,J=11.7,3.3 Hz, 1H), 1.83 (d, J = 11.8 Hz, 2H), 1.66 (dt, J = 13.3,3.0 Hz, 2H), 1.57 - 1 .44
(m, 3H), 1.16 (qt, J = 12.8, 3.4 Hz, 1H), 0.85 (qt, J = 13.0, 3.2 Hz, 2H). "C NMR (100 MHz,
CDCly) 6 189.3, 174.6, 1659, 1459, 136.2, 1344, 1339, 131.6, 1304, 128.5, 127.6, 1269,
126.7, 1254, 1244, 452, 290, 25.5, 25.4. mp 218-219 °C. MS (HR-ESI) for C, H,,N,0,S
(IM+H]"), calcd: m/z 365.13183, found: m/z 365.13068.

{NH
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S4.2.14.3. N-[5-(Phenylmethyl)oxazol-2-yl]-3-cyclohexanepropanamide (38a).

Starting material = 37 (69 mg, 0.40 mmol). Yield = 10 mg (8%, yellow glassy solid). R, = 0.18
(DCM/acetone, 10:1). 'H NMR (400 MHz, CDCI,) & 7.36 — 7.29 (m, 2H), 7.28 — 7.24 (m, 3H),
6.48 (s, 1H),3.97 (s,2H),2.46 (s,2H), 1.74 — 1.64 (m, 5H), 1.58 (q, /= 6.8 Hz, 2H), 1.24 — 1.08
(m, 4H), 0.88 (q, J = 11.5 Hz, 2H). "C NMR (100 MHz, CDCl,) & 171.7, 153.6, 148.3, 136.3,
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128.9, 1289, 1272, 121.3, 374, 33.2, 324, 322, 26.6, 26.3. MS (HR-ESI) for C,;H,sN,O,
(IM+H]"), calcd: m/z 313.19105, found: m/z 313.19006.
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S4.2.144. N-[5-(Phenylmethyl)oxazol-2-yl]cyclohexanecarboxamide (38b).

Starting material = 37 (69 mg, 0.40 mmol). Yield = 31 mg (27%, yellow glassy solid). R,=0.18
(DCM/acetone, 10:1). '"H NMR (400 MHz, CDCl,) 6 10.51 (br s, 1H), 7.34 — 7.28 (m, 2H), 7.26
—7.21 (m,3H),647 (s, 1H),3.97 (s, 2H), 2.34 (s, 1H), 1.88 (d,J =129 Hz,2H), 1.84 — 1.75 (m,
2H), 1.70 — 1.63 (m, 1H), 1.57 — 1.46 (m, 2H), 1.24 — 1.16 (m, 3H). "C NMR (100 MHz, CDCl,)
01742,148.4,1364,128.8, 128.8, 127.1, 120.9, 32.2,29.8,29.2, 25.7, 25.7. MS (HR-ESI) for
C,-H,,N,O, ([IM+H]"), calcd: m/z 285.15975, found: m/z 285.15927.

H 0

S4.2.14.5. N-(5-Benzyl-1H-imidazol-2-yl)cyclohexanecarboxmide (40).

Compound 40 was synthesized by adapting a published procedure.” A mixture of 39 (100 mg,
0.48 mmol), 1-hydroxybenzotriazole hydrate (65 mg, 0.48 mmol), EDCI hydrochloride (92 mg,
0.48 mmol), and triethylamine (134 mL, 0.96 mmol) in acetonitrile (10 mL) was stirred at room
temperature for 10 min. To this solution was added 5-benzyl-1H-imidazol-2-amine
hydrochloride (100 mg, 0.48 mmol) and the reaction mixture was stirred at 80 °C for 16 h. The
solution was evaporated and the residue was purified by silica gel column chromatography.
Yield = 88 mg (65%, off white solid). R, = 0.25 (DCM/methanol, 20:1). 'H NMR (400 MHz,
CD,COCD;,) 6 11.72 (br s, 1H), 7.31 — 7.24 (m, 4H), 7.22 — 7.16 (m, 1H), 6.52 (s, 1H), 3.94 (s,
2H), 2.48 (tt, J = 11.6, 3.5 Hz, 1H), 1.90 — 1.82 (m, 2H), 1.80 — 1.73 (m, 2H), 1.70 — 1.63 (m,
1H), 1.50 (qd, J = 12.3, 2.9 Hz, 2H), 1.36 — 1.22 (m, 3H). °C NMR (100 MHz, CD,COCD;) 6
175.7, 1434, 141.0, 1295, 129.1, 126 .9, 45.4, 33.5, 26.5, 26.2. mp 154-155 °C. MS (HR-ESI)
for C,,H,,N;0O ([M+H]"), calcd: m/z 284.17574, found: m/z 284.17569.
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S.4.2.15. Preparation of fluorenyl aldehydes

Fluorenyl aldehydes III and VI were synthesized because the former was not available
from standard vendors and the latter had not been described previously. Fluorene-1-carboxylic
acid (I) and fluorene-4-carboxylic acid (IV) were purchased from standard vendors. Compounds
I1® and III® are reported compounds, which were synthesized according to published procedures.

Compound III was used for the synthesis of 6¢ (see S.4.2.2.3).

OO O OO

| Il, 33% I, 62%
HOOC OH
a b
D D
\") V, 31% VI, 77%

Scheme S.1. Preparation of fluorene derivatives I1, III, V and VI from commercially
available compounds I and IV. Reaction conditions: a) Lithium aluminum hydride,

THF, 0 °C to r.t., 1 h; b) Pyridinium dichromate, silica gel, DCM, r.t., 16 h

OH

oy

S4.2.15.1. 4-Hydroxymethylfluorene (V).

Compound V was prepared by adapting a published procedure.® To fluorene-4-carboxylic acid
IVv) (1.0 g, 4.8 mmol) in anhydrous THF (30 mL) was added a 1 M solution of lithium
aluminum hydride in THF (24.0 mL, 24.0 mmol) at O °C. The reaction mixture was stirred at

room temperature for 16 h and quenched with ice-cold water. The solution was evaporated and
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the residue extracted with ether. The organic phase was dried over MgSO,, filtered, and
concentrated in vacuo. The residue was purified by silica gel column chromatography.

Yield = 289 mg (31%, pale yellow solid). R, = 0.43 (DCM). 'H NMR (400 MHz, CDCL,) 6 7.97
(d,J=77Hz,1H),7.58 (d,J =73 Hz, 1H),7.52 (d,J =7.3 Hz, 1H), 746 — 7.28 (m, 4H), 5.12
(s, 2H), 3.93 (s, 2H), 1.75 (br s, 1H). °C NMR (100 MHz, CDCL,) 6 144.4, 143.8, 141.3, 139.6,
135.2,127.2,126.7,126.7, 126.7, 125.0, 124.7, 123.7,64.2,37.3. mp 127-129 °C. MS (HR-ESI)
for C,,H,,O ([M+H]"), calcd: m/z 219.07804, found: m/z 219.07808.

S4.2.15.2. 4-Fluorenecarbaldehyde (VI).

Compound VI was prepared by adapting a published procedure.8 A mixture of V (268.7 mg, 1.37
mmol), pyridinium dichromate (617 mg, 1.64 mmol), silica gel (3 g) in DCM (20 mL) was
stirred at room temperature for 16 h. The solution was filtered and the filtrate evaporated. The
residue was purified by silica gel column chromatography.

Yield = 206 mg (77%, off white solid). R, = 0.62 (Toluene). 'H NMR (400 MHz, CDCl,) 6 10.64
(s, 1H), 8.61 — 8.52 (m, 1H), 7.89 (d,J =7.6 Hz, 1H), 7.75 (d, J = 7.4 Hz, 1H), 7.64 — 7.56 (m,
1H), 7.48 — 7.37 (m, 3H), 3.94 (s, 2H). "C NMR (100 MHz, CDCl;) 6 192.1, 145.3, 1445, 142 5,
1405, 132.6, 1309, 1304, 128.1, 127.3, 126.5, 1259, 125.1, 37.2. mp 84-85 °C. MS (HR-ESI)
for C,,H,,0 ([M+H]"), calcd: m/z 195.08044, found: m/z 195.08028.

Compound VI was used for the synthesis of 6d (see S.4.2.2.4).
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S.4.3 Biological assays
S.4.3.1 In vitro antifungal activity against H. capsulatum and C. neoformans yeasts

The H. capsulatum strain used in this study was the wild-type strain G217B (ATCC
26032). Histoplasma cells were maintained as yeasts by growth in Histoplasma-macrophage
media (HMM)’ at 37 °C in 95% air/5% CO,. The Cryptococcus strains used were the wild-type
serotype A strain H99, the wild-type serotype D strain B3501, or the fluconazole-resistant strains
TES9 and MRL862 (kindly provided by J. Kwon-Chung).'® Cryptococcus yeasts were cultured
in YPD medium at 37 °C for routine maintenance.

For 1Csy determination, Histoplasma or Cryptococcus yeasts were cultured in 96-well
microtiter plates with a two-fold dilution series of each compound from 40 uM to 0.078 uM in
100 uL of RPMI buffered to pH 7.0 with 25 mM HEPES. Histoplasma and Cryptococcus yeasts
were pre-grown in HMM or YPD media, respectively, until exponential-phase growth and the
density determined by hemacytometer counts. Histoplasma and Cryptococcus yeasts were
subsequently diluted into RPMI and added to wells containing compounds to a final density of 5
x 10° or 2 x 10° per well, respectively. Plates were incubated at 37 °C and agitated twice daily for
improved aeration. Yeast growth was monitored by absorbance at 595 nm over 5 days
(Histoplasma) or 4 days (Cryptococcus) using a Synergy?2 plate reader (BioTek). The turbidity in
each well was normalized to control wells lacking the antifungal compound but with an
equivalent amount of DMSO solvent. Relative turbidity measurements at 4 days (Histoplasma)
or 3 days (Cryptococcus) were used for non-linear regression analysis (4 parameters) and ICs
determination. Compounds with an initial ICsp < 20 uM were evaluated in assays. MICs were
determined as the concentrations that inhibited yeast growth to 10% or less than the growth of
yeasts in the absence of any compounds.

For evaluation of pH effects on compound potency, dose-response assays were conducted
with select compounds on Histoplasma or Cryptococcus yeasts in RPMI at pH 7.0 (buffered with
25 mM HEPES) or pH 5.0 (buffered with 25 mM MOPS).

S.4.3.2 In vitro toxicity to macrophages
Cytotoxicity was evaluated using the murine phagocyte cell line P388D1 (ATCC
#CCL-46) for compounds with ICss for yeasts < 20 uM. P388D1 cells were maintained at 37 °C

under 5% CO; / 95% air in Ham’s F-12 medium supplemented with 10% fetal bovine serum
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(FBS) and 2 mM L-glutamine. For dose-response evaluations, P388D1 cells were seeded into
wells of a 96-well microtiter plate at 5x10° cells per well and allowed to adhere overnight.
Antifungal compounds were subsequently added to cells in a concentration range from 80 uM to
0.3 uM. After 72 hours, P388D1 cell viability was determined by addition of 0.1 mM resazurin
to wells and measurement of the metabolic conversion to resorufin, which was quantified by
fluorescence (530/25 nm excitation, 590/35 nm emission wavelengths) using a Synergy2 plate
reader (BioTek) over time. Kinetics of fluorescence were obtained and the resorufin fluorescence
at time points before saturation used for the dose-response data. Assays were performed on three
biological replicates and the resorufin fluorescence from macrophages treated with compounds
normalized to the resorufin fluorescence from untreated macrophages. The dose-response data

were used for non-linear regression analysis and ICsy determination.

S.4.3.3. Evaluation of compound toxicity against intramacrophage Histoplasma yeasts
Efficacy of compounds was measured on Histoplasma yeasts within macrophages using a
red-fluorescence protein (RFP) expressing Histoplasma strain'' to monitor intramacrophage
yeast proliferation by fluorescence. LacZ-expressing P388D1 macrophages'> were seeded into
96-well microtiter plates at 3x10* cells per well and allowed to adhere for 3 hours.
RFP-expressing Histoplasma yeasts were added to macrophages at an MOI of 1:2
(yeasts:macrophages) and allowed to infect the cells for 3 hours at 37 °C in 5% CO, / 95% air,
after which the culture media was replaced with fresh F-12 + 10% serum to remove any
remaining extracellular yeasts. Infected macrophages were incubated at 37 °C overnight. The
following day, the culture media was removed and replaced with media containing a
concentration gradient of aminothiazole compounds. Infected macrophages were cultured for an
additional 6 days and intracellular yeast RFP fluorescence measured daily using a Synergy2 plate
reader (530/25 nm excitation, 590/35 emission wavelengths; BioTek). Relative RFP fluorescence
at 4 days between compound-treated infected macrophages and untreated-infected macrophages
was used for non-linear regression of the dose-response data. Macrophage survival after 7 days
of infection was quantified by removal of culture supernatants, lysis of the macrophages with
0.5% Triton X-100, 2 mM MgCl,, and measurement of the remaining macrophage
B-galactosidase activity by addition of o-nitrophenyl-B-D-galactopyranoside.'' B-Galactosidase

activity (absorbance at 420 nm) was measured during the linear range of the assay (e.g., 30
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minutes) and corrected for absorbance at 600 nm. Relative macrophage survival was determined
by comparison to uninfected macrophages treated with equivalent concentrations of
aminothiazole compounds. Assays were conducted in triplicate and the data used to generate the

dose-response curves and non-linear regression.

S.4.4. Computational analyses of drug properties 28a/b, 29a/b, 31, 32a/b, 40 (see S.3.).

ACD/Percepta software (version 14.1.0) from Advanced Chemistry Development, Inc.
(Toronto, ON, Canada) was used. Detailed parameters are described below:
*Module used: LogS
*pKa - Predicted using ACD/pKa Classic with the following trainable libraries: No libraries
were selected.
*Intrinsic Solubility - User defined value (28a, 28b, 29a, 32a and 36b) or predicted using
ACD/LogS0 GALAS with the following trainable libraries: LogS0 v. 1.2.trn (41F5, 29b,
31, 32b and 40).
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S.6. NMR and MS spectra of target compounds

S.6.1.1. N-[5-(3-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (14). "H NMR (400 MHz, CDCl,)
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S.6.1.2. N-[5-(3-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (14). *C NMR (100 MHz, CDCl;)
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S.6.1.3. N-[5-(3-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (14). HR-ESI-MS
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S.6.2.1. N-[5-(4-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (15). '"H NMR (400 MHz, CDCl,)
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S.6.2.2. N-[5-(4-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (15). *C NMR (100 MHz, CDCl;)
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S.6.2.3. N-[5-(4-Ethoxycarbonylbenzyl)thiazol-2-yl]cyclohexanecarboxamide (15). HR-ESI-MS
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S.6.3.1. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (16a). '"H NMR (400 MHz, CDCl;)
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S.6.3.2. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (16a). *C NMR (100 MHz, CDCl,)
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S.6.3.3. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (16a). HR-ESI-MS
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S.6.4.1. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (16b). '"H NMR (400 MHz, CD;SOCD;)
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S.6.4.2. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (16b). >*C NMR (100 MHz, CD,SOCD;)
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S.6.4.3. N-[5-(2-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (16b). HR-ESI-MS

KIAF-11B-2Flu-Cyhex_151201183002 12/1/2015 6:30:02 PM
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S.6.5.1. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (17a). '"H NMR (400 MHz, CDCl;)
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S.6.5.2. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (17a). “C NMR (100 MHz, CDCl;)
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S.6.5..3. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (17a).

HR-ESI-MS
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S.6.6.1. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (17b). '"H NMR (400 MHz, CDCl;)
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S.6.6.2. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (17b). *C NMR (100 MHz, CDCl,)
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S.6.6.3. N-[5-(7-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (17b). HR-ESI-MS

KIAF-20B-7BT-Cyhex_151130154454 11/30/2015 3:44:54 PM
357.10895 NL:
100; 7.83E5
. KIAF-20B-7BT-
90— Cyhex_151130154454#2 RT:
] 0.02 AV:1T: FTMS + p ESI
80 Full ms [100.00-2000.00]
70
) :
(] _
G 60
©
c - N
5 ] H
£ 50 S / 3N
2 i \ S
= . o)
% 40—
o 7
30
] 358.11215
20
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07 * .
357.10898 NL:
100; 1.70E4
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90 C19H21N201S2
7 p (gss, s /p:40) Chrg 1
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20—
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O A U S w”w”w”w‘”\‘”\”w‘”\”w”‘\”w”w”w”\”‘Mw”
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S.6.7.1. N-[5-(1-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (18). "H NMR (400 MHz, CDCI,)
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S.6.7.2. N-[5-(1-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (18). *C NMR (100 MHz, CDCl;)
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S.6.7.3. N-[5-(1-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (18). HR-ESI-MS

KIAF-34-1Flu-Cyhex_151202200701

12/2/2015 8:07:01 PM

Relative Abundance

389.16818 NL:
1005 5.06E6
] KIAF-34-1Flu-
90 Cyhex_151202200701#17 RT:
] 0.44 AV:1T:FTMS + p ESI
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O A L e e R A
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S.6.8.1. N-[5-(4-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (19). '"H NMR (400 MHz, CD,SOCD;)
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S.6.8.2. N-[5-(4-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (19). “C NMR (100 MHz, CD;SOCD,)
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S.6.8.3. N-[5-(4-Fluorenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (19). HR-ESI-MS

KIAF-40-4Flu-Cyhex_151202201256 12/2/2015 8:12:56 PM
389.16824 NL:
1005 6.38E6
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S.6.9.1. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (20a). '"H NMR (400 MHz, CDCl,)
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S.6.9.2. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (20a). *C NMR (100 MHz, CDCl;)
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S.6.9.3. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (20a).

HR-ESI-MS

KIAF-55A-Benzothiadiazole-Et-Cyhex_16...

6/14/2016 3:21:45 PM

Relative Abundance
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\
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[T T T ] T 71
388 390

NL:
1.69E7

KIAF-55A-Benzothiadiazole-Et-
Cyhex_160614152145#9 RT:
0.21 AV:1T: FTMS + p ESI
Full ms [100.00-2000.00]

NL:
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C19H2o N4 OS, +H:
C19H23N4 018>

p (gss, s /p:40) Chrg 1

R: 135501 Res .Pwr . @FWHM
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S.6.10.1. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]cyclohexanecarboxamide (20b). '"H NMR (400 MHz, CDCI,)
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S.6.10.2. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]cyclohexanecarboxamide (20b). *C NMR (100 MHz, CDCl,)
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S.6.10.3. N-[5-(2,1,3-Benzothiadiazol-4-ylmethyl)thiazol-2-yl]cyclohexanecarboxamide (20b).

HR-ESI-MS
KIAF-55B-Benzothiadiazole-Cyhex 6/14/2016 3:29:57 PM
359.09811 NL:
100; 2.48E7
. KIAF-55B-Benzothiadiazole-
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S.6.11.1. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (21a). "H NMR (400 MHz, CDCl,)
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S.6.11.2. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (21a). *C NMR (100 MHz, CDCl;)
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S.6.11.3. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (21a). HR-ESI-MS

KIAF-72A-7Benzofuran-Et-Cyhex

12/15/2016 3:29:35 PM

100
20~

80

Relative Abundance
n
T
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S.6.12.1. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]cyclohexanecarboxamide (21b). '"H NMR (400 MHz, CDCl;)
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S.6.12.2. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]cyclohexanecarboxamide (21b). *C NMR (100 MHz, CDCl,)
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S.6.12.3. N-[5-(7-Benzofuranylmethyl)thiazol-2-yl]cyclohexanecarboxamide (21b). HR-ESI-MS

KIAF-72B-7Benzofuran-Cyhex

12/15/2016 3:33:09 PM

Relative Abundance
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100; 1.79E4
90 C19H290N2 02 S +H:
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S.6.13.1. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (22a). '"H NMR (400 MHz, CDCl;)
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S.6.13.2. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (22a). *C NMR (100 MHz, CDCl;)
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S.6.13.3. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (22a). HR-ESI-MS

KIAF-74A-4Benzothiophene-Et-Cyhex

12/23/2016 6:04:05 PM
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S.6.14.1. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (22b). '"H NMR (400 MHz, CDCl;)
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S.6.14.2. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (22b). *C NMR (100 MHz, CDCl,)
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S.6.14.3. N-[5-(4-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (22b). HR-ESI-MS

KIAF-74B-4Benzothiophene-Cyhex

12/23/2016 6:07:40 PM
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100 4.32E6
904 KIAF-74B-4Benzothiophene-
= Cyhex#3 RT:0.16 AV:1T:
80 FTMS + p ESI Full ms
e [150.00-2000.00]
8 704
&
2 60—
3 3
2 501
-
= 40
5 =
]
30 N
] /. H
20— 358.11163 = S N
104 359.10358 S O
0 | L
357.10898 NL:
100+ 1.70E4
907 C19H20 N2 OS3 +H:
= C19H21N2048S>
804 p (gss, s /p:40) Chrg 1
70: R: 141901 Res .Pwr . @FWHM
60—
50~
40~
30—
= 358.11234
20—
10~ 359.1Lo479
O L e e e e o e L M e o e e s B Bt B B B N B B B B
356.0 356.5 357.0 357.5 358.0 358.5 359.0 359.5

87



S.6.15.1. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (23a). '"H NMR (400 MHz, CDCl;)
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S.6.15.2. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (23a). *C NMR (100 MHz, CDCl;)
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S.6.15.3. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (23a). HR-ESI-MS

KIAF-77A-3Benzothiophene-Et-Cyhex

12/28/2016 6:42:05 PM
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S.6.16.1. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (23b). '"H NMR (400 MHz, CDCl;)
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S.6.16.2. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (23b). *C NMR (100 MHz, CDCl,)
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S.6.16.3. N-[5-(3-Benzothiophenylmethyl)thiazol-2-yl]cyclohexanecarboxamide (23b). HR-ESI-MS

KIAF-77B-3Benzothiophene-Cyhex

12/28/2016 6:45:41 PM

Relative Abundance

357.10864 NL:
100 2.09E7
904 KIAF-77B-3Benzothiophene-
= Cyhex#11 RT:0.38 AV: 1 T:
80 FTMS + p ESI Full ms
3 [150.00-2000.00]
70—
60~
50—
40-
E / g_H
= 358.11154 S N
207
3 \ (0]
102 359.10437
3 S
0~ 357.10898 NL:
100 1.70E4
90| C19H20 N2 OS3 +H:
= C19H21N201 S
804 p (gss, s /p:40) Chrg 1
705 R: 141201 Res .Pwr . @FWHM
60—
50~
40~
30—
= 358.11234
20—
10; 359.10479
0- (I — T T T T T [ B B B I s e s ) B B B
356.5 357.0 357.5 358.0 358.5 359.0 359.5 360.0
m/z
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S.6.17.1. N-{5-[2-Thieno(3,2-b)thiophenylmethyl]thiazol-2-yl}cyclohexanecarboxamide (24). "H NMR (400 MHz, CDCI,)
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S.6.17.2. N-{5-[2-Thieno(3,2-b)thiophenylmethyl]thiazol-2-yl}cyclohexanecarboxamide (24). HR-ESI-MS

KIAF-78-Thienothiophene-Cyhex

1/4/2017 5:47:39 PM

~
o

Relative Abundance
(6]
o

-
o

363.06458

363.17612

wl o

364.(;6699

365.05902

lmlhl

o

100

©
o

80
70
60

N WD O
o ©o o o
b e e e e e v e b fe

-

"363.06540

364.06875

365.06121

(=N =)

NL:
8.36E5

KIAF-78-Thienothiophene-
Cyhex#51 RT:1.48 AV:1T:
FTMS + p ESI Full ms
[150.00-2000.00]

NL:
1.65E4

C17H18 N2 OS3 +H:
C17H19N201S3

p (gss, s /p:40) Chrg 1

R: 140901 Res .Pwr . @FWHM

95



S.6.17.3. Reduced form (24°) of N-{5-[2-Thieno(3,2-b)thiophenylmethyl]thiazol-2-yl}cyclohexanecarboxamide (24). HR-ESI-MS

KIAF-78-Thienothiophene-Cyhex 1/4/2017 5:47:39 PM
365.07922 NL:
100 3.75E4
90 KIAF-78-Thienothiophene-
3 Cyhex#58 RT: 1.68 AV:1T:
80 FTMS + p ESI Full ms
] 365.19263 [150.00-2000.00]
8 704
s 7
2 60—
3 =
2 501
o =
= 40
% = 365.26471
o 30;
20~
10—
0 - 365.08105
100~ '
90— C17H20N2 OS3 +H:
a C17H21N201S3
804 p (gss, s /p:40) Chrg 1
70- R: 138904 Res .Pwr . @FWHM
60—
50~
40~
30—
20—
10~
07“““\““ HR R L L L L L e B B B L I L I R L L
364.6 364.8 365.0 365.2 365.4 365.6

m/z



S.6.18.1. N-[5-(Cyclopentylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (25a). "H NMR (300 MHz, CDCl,)
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S.6.18.2. N-[5-(Cyclopentylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (25a). *C NMR (75 MHz, CDCl,)

< N o0

0 0 M LN o MFTOMNSTITNOOOOMO

LN N~ N < O OO0 0O MO I T N

— 00 NN - O OoNOOVINnLOMAN

NN ™M M N ANMOMANANO O

|—|| |—|| — N < Mmoo oA N
| S L R—

{

[
|
[
jﬁ
1\

210 200 190 180 170 160 150 140 130 120 110 100 9
ppm

T

0O 80 70 60 50 40 30 20 10 O -10

98



S.6.18.3. N-[5-(Cyclopentylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (25a). HR-ESI-MS

KIAF-82A-Cyclopentane-Et-Cyhex
Direct injection

1/27/2017 3:06:19 PM

KIAF-82A-Cyclopentane-Et-Cyhex

Relative Abundance

100
90
80
70
60
50
40
30
20
10

321.20102

322.20410

323.19669

M

0
100

90
80
70
60
50
40
30
20
10

0

321.1

9951

322.20291

323.19531

321.0

322.0 3225 323.0

m/z

NL:

1.45E8
KIAF-82A-Cyclopentane-Et-
Cyhex#102 RT:2.75 AV: 1 T:
FTMS + p ESI Full ms
[150.00-2000.00]

N
7\ H
s)_N
o)

NL:
1.81E4

C1gH2os N2 OS +H:
C1sH29N201 S

p (gss, s /p:40) Chrg 1

R: 149101 Res .Pwr . @FWHM
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S.6.19.1. N-[5-(Cyclopentylmethyl)thiazol-2-yl]cyclohexanecarboxamide (25b). '"H NMR (400 MHz, CDCI,)
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S.6.19.2. N-[5-(Cyclopentylmethyl)thiazol-2-yl]cyclohexanecarboxamide (25b). “C NMR (100 MHz, CDCl,)
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S.6.19.3. N-[5-(Cyclopentylmethyl)thiazol-2-yl]cyclohexanecarboxamide (25b). HR-ESI-MS

KIAF-82B-Cyclopentane-Cyhex 1/27/2017 3:23:06 PM
Direct injection

KIAF-82B-Cyclopentane-Cyhex

Relative Abundance

100
90—
80~
70—
60—

50—

40—

30

293.16962

294.17288

295.16507
|

293.16821

294.17161

295.16401

293.0 293.5 294.0 2945 295.0
m/z

NL:
1.21E7

KIAF-82B-Cyclopentane-
Cyhex#110 RT:2.99 AV: 1 T:
FTMS + p ESI Full ms
[150.00-2000.00]

NL:
1.85E4

C1s H24 N2 OS +H:

C16H2s N2O 1S4

p (gss, s /p:40) Chrg 1

R: 157201 Res .Pwr . @FWHM
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S.6.20.1. N-[5-(4-Indanylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (26a). '"H NMR (300 MHz, CDCl;)
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S.6.20.2. N-[5-(4-Indanylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (26a). *C NMR (75 MHz, CDCI,)
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S.6.20.3. N-[5-(4-Indanylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (26a). HR-ESI-MS

KIAF-94A-Indane-Et-Cyhex-1st 3/8/2017 3:24:39 PM KIAF-94A-Indane-Et-Cyhex-1st
Direct injection
369.20047 NL:
1005 4.30E6
905 KIAF-94A-Indane-Et-Cyhex-
= 1st#36 RT:1.00 AV:1T:
80— FTMS + p ESI sid=30.00 Full
= ms [150.00-2000.00]
8 704
&
2 60-
3 =
2 504
o B
2 407
CENE N
305 370.20358 / NN
20~ S
E 0]
10— 371.19641
= k
0 369.19951 NL:
1005 1.74E4
90 C22H2g N2 OS +H:
B C22H29N201 S
80 p (gss, s /p:40) Chrg 1
705 R: 139801 Res .Pwr . @FWHM
60~
50~
40—
303 370.20286
20—
10— 371.19533
0- I
T T T T T T T T T T [ T T T T [ T T T T ] T T T [ T T T T ]
368.5 369.0 369.5 370.0 370.5 371.0 371.5 372.0
m/z
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S.6.21.1. N-[5-(4-Indanylmethyl)thiazol-2-yl]cyclohexanecarboxamide (26b). '"H NMR (400 MHz, CDCl;)
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S.6.21.2. N-[5-(4-Indanylmethyl)thiazol-2-yl]cyclohexanecarboxamide (26b). *C NMR (100 MHz, CDCl;)
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S.6.21.3. N-[5-(4-Indanylmethyl)thiazol-2-yl]cyclohexanecarboxamide (26b). HR-ESI-MS

C:\Thermo\...\KIAF-94B-Indane-Cyhex-1st

Direct injection

3/8/2017 3:36:49 PM

KIAF-94B-Indane-Cyhex-1st

Relative Abundance

341.16922 NL:
1005 7.04E5
90 KIAF-94B-Indane-Cyhex-
g 1st#44 RT:1.37 AV:1T:
80| FTMS + p ESI sid=30.00 Full
3 ms [150.00-2000.00]
70*:
60~
50~
40~ N
30— 7\ H
E 342.17245 DN
20— S
10 o
3 343.16492
1 1
0
341.16821 NL:
100- 1.77E4
90 Co0H24 N2 OS +H:
4 C20H2sN201 S
80 p (gss, s /p:40) Chrg 1
e R: 146001 Res .Pwr . @FWHM
60—
50~
40~
30—
3 342.17159
20—
105 343.16401
0- T T T T T T T T T T T T 1 T T T T T T T T T ]
340.5 341.0 3415 342.0 342.5 343.0 3435 344.0
m/z
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S.6.22.1. N-[(5-Tetralinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (27a). '"H NMR (400 MHz, CDCl;)

L7¥ U7
9801
106°01
0£6°'01
AR
£ST'T
SLT'TA
1021
1€2°T
0921+
€851
109°T1
229°T
6£9'T

vL9'1

6691

9241

€LLTE
878'T—

9¢Ev'¢
@mTNW‘
SLy'e
699°¢
S89°¢
004°¢
¥92°¢
6/L°C

¥6.°¢
vﬁo.v.\.

986°9
10072
0202

9%0°2
7902
28072

09¢'2

6TT¢CT—

Ml BN AN A O

-1

6
ppm

10

11

13

L4

109



S.6.22.2. N-[(5-Tetralinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (27a). “C NMR (100 MHz, CDCl,)

N MNMAN0OMMN

N L <N 00O Lo — D OLNIMNILLONNLON®
LN SO M= O O) I O N W TOIN<TOMMANO MIIMN
—  OW0 N LA A — 00 O LN T OMNTFINYTANOMA T
N LMoo~ N NMMNANOOWLWOWOMAN
— o~ N Mmoo MmN M AN NN NN
| | ] ———

1B/ AT A | 1) S—

210 200 190 180 170 160 150 140 130 120 110 100 9
ppm

T T T T T T T

0 80 70 60 50 40 30 20 10 O ~-10

110



S.6.22.3. N-[(5-Tetralinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (27a). HR-ESI-MS

KIAF-93A-4H-Naph-Et-Cyhex-1st 3/3/2017 3:14:51 PM KIAF-93A-4H-Naph-Et-Cyhex-1st
Direct injection
383.21423 NL:
1005 3.93E6
90~ KIAF-93A-4H-Naph-Et-Cyhex-
. 1st#2 RT:0.10 AV: 1 T: FTMS
80— + p ESI Full ms
B [150.00-2000.00]
8 704
& -
g 60~
2 =
£ 504
4 =
E 402 / N ’
[©] =
@ 307 384.21747 S»—N
204
= O
10—
= 385.20978
e L
0 383.21516 NL:
1005 1.72E4
90 C23H3g N2 OS +H:
: C23H31N201S4
80 p (gss, s /p:40) Chrg 1
70 R: 136301 Res .Pwr . @FWHM
60~
50—
40—
30— 384.21826
20?
10; 385.21098
CrV+—7 T T T T 7T T+ T T T T T T T T T T T T T T T T T T T T T T
382.5 383.0 383.5 384.0 384.5 385.0 385.5 386.0



S.6.23.1. N-[(5-Tetralinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (27b). '"H NMR (400 MHz, CDCl;)
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S.6.23.2. N-[(5-Tetralinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (27b). *C NMR (100 MHz, CDCl,)
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S.6.23.3. N-[(5-Tetralinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (27b). HR-ESI-MS

C:\Thermo\...\KIAF-93B-4H-Naph-Cyhex-1st
Direct injection

3/3/2017 3:24:18 PM KIAF-93B-4H-Naph-Cyhex-1st

Relative Abundance

355.18338 NL:
100 2.87E5

905 KIAF-93B-4H-Naph-Cyhex-

= 1st#12 RT:0.97 AV:1T:
80 FTMS + p ESI Full ms

3 [150.00-2000.00]
70—
60~
50—
40-

= N H
30~ Gt

J S
204 356.18652

g 0]
104

= 357.17853

0 — A N
355.18386 NL:
100 1.75E4

90| C21Hzs N2 OS +H:

= C21H27N201 84
804 p (gss, s /p:40) Chrg 1
70: R: 141001 Res .Pwr . @FWHM
60—
50~
40~
30—

= 356.18723
20—
105 357.17967

07 o e T T T T T T T T T [ T T T [ T T T
354.5 355.0 355.5 356.0 356.5 357.0 357.5
m/z
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S.6.24.1. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (28a). '"H NMR (400 MHz, CD,0D)
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S.6.24.2. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (28a). “C NMR (100 MHz, CD;0D)
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S.6.24.3. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (28a). HR-ESI-MS

C:\Xcalibur\...\KIAF-51A-4Qu-Et-Cyhex 4/12/2016 2:13:38 PM
380.18045 NL:
1005 3.22E6
. KIAF-51A-4Qu-Et-Cyhex#40
90— RT:1.07 AV: 1 T: FTMS +p
- ESI Full ms [100.00-2000.00]
80—
70
@ _
Lc) l N
3 60: \ H
g N
3 0 S
< 50—
o - (@]
= B
S 40— N
o 7
30
] 382.17636
20—
10
380.17911 NL:
1005 1.73E4
] Coo Ho5 N3 OS +H:
90 C2H2N3018;
] p (gss, s /p:40) Chrg 1
80— R: 149866 Res .Pwr . @FWHM
70
60—
50—
40—
30
E 382.17492
20
10
1 | 384.18161
O 1 s B e s B B By s By B B B
370 375 380 385 390 395
m/z
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S.6.25.1. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (28b). '"H NMR (400 MHz, CD;0D)
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S.6.25.2. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (28b). *C NMR (100 MHz, CD,0D)
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S.6.25.3. N-[5-(4-Quinolinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (28b). HR-ESI-MS

C:\Xcalibur\.

.\KIAF-51B-4Qu-Cyhex

4/12/2016 2:19:59 PM
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S.6.26.1. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (29a). '"H NMR (400 MHz, CD,0D)
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S.6.26.2. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (29a). *C NMR (100 MHz, CD,0D)
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S.6.26.3. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (29a). HR-ESI-MS

C:\Xcalibur\...\KIAF-48A-2Pyr-Et-Cyhex

1/21/2016 1:14:07 PM
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S.6.27.1. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (29b). '"H NMR (400 MHz, CD;OD)
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S.6.27.2. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (29b). *C NMR (100 MHz, CD;0D)
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S.6.27.3. N-[5-(2-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (29b). HR-ESI-MS

C:\Xcalibur\...\KIAF-48B-2Pyr-Cyhex 1/21/2016 1:19:54 PM
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S.6.28.1. N-(5-Ethylthiazol-2-yl)-3-cyclohexanepropanamide (30a). '"H NMR (400 MHz, CDCl,)
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S.6.28.2. N-(5-Ethylthiazol-2-yl)-3-cyclohexanepropanamide (30a). *C NMR (100 MHz, CDCl,)
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S.6.28.3. N-(5-Ethylthiazol-2-yl)-3-cyclohexanepropanamide (30a). HR-ESI-MS
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S.6.29.1. N-(5-Ethylthiazol-2-yl)cyclohexanecarboxamide (30b). '"H NMR (400 MHz, CDCI,)
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S.6.29.2. N-(5-Ethylthiazol-2-yl)cyclohexanecarboxamide (30b). *C NMR (100 MHz, CDCL,)
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S.6.29.3. N-(5-Ethylthiazol-2-yl)cyclohexanecarboxamide (30b). HR-ESI-MS

C:\Xcalibur\...\KIAF-59B-Et-Cyhex 10/20/2016 7:10:55 PM
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S.6.30.1. N-[5-(3-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (31). '"H NMR (400 MHz, CDCl;)
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S.6.30.2. N-[5-(3-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (31). *C NMR (100 MHz, CDCl;)
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S.6.30.3. N-[5-(3-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (31). HR-ESI-MS
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S.6.31.1. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (32a). '"H NMR (400 MHz, CD;0D)
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S.6.31.2. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (32a). *C NMR (100 MHz, CD,0D)
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S.6.31.3. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]-3-cyclohexanepropanamide (32a). HR-ESI-MS

KIAF-41A-4Pyr-Et-Cyhex_151202201620

12/2/2015 8:16:20 PM
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S.6.32.1. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (32b). '"H NMR (400 MHz, CD;OD)
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S.6.32.2. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (32b). *C NMR (100 MHz, CD;0D)
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S.6.32.3. N-[5-(4-Pyridinylmethyl)thiazol-2-yl]cyclohexanecarboxamide (32b). HR-ESI-MS

KIAF-41B-4Pyr-Cyhex_151202201945 12/2/2015 8:19:45 PM
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S.6.33.1. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-4-(methoxycarbonyl)cyclohexanecarboxamide (33a). 'H NMR (400 MHz, CDCl,)
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S.6.33.2. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-4-(methoxycarbonyl)cyclohexanecarboxamide (33a). *C NMR (100 MHz, CDCl,)
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S.6.33.3.

(33a). HR-ESI-MS

KIAF-16A-1Naph-Cyhex-Me-ester

12/4/2015 7:14:17 PM
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S.6.34.1. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-trans-4-(methoxycarbonyl)cyclohexanecarboxamide (33b). '"H NMR (400 MHz, CDCl,)

96111
TOE°T1
£05°T+
915 T
15511
64511
2LS T
08S'T+
S09°T
YT9TH
881
1681
616T—
926°1
6002
9102
£v0°2]
0502
622'Z1
TRL

c4soc

e (o o e

80°

4.
CVZ C

LISV —
0€6'9
09¢'Z
SOv'L
91v’L
8Iv'L
SEVL
6EV'L
(43404
9svL
19v°2
69"/
SLVvL
18v°L
98Yv°L
86¥°L
€052
6v.L
2927,
€212
2€8'L
8€8°L
95872
€262
166°Z
966°Z

€8ECT—

|
NINO-HO
SRS

——F86’

T

ppm

13 12 11 10

14

145



S.6.34.2. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-trans-4-(methoxycarbonyl)cyclohexanecarboxamide (33b). *C NMR (100 MHz, CDCl,)
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S.6.34.3.N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-trans-4-(methoxycarbonyl)cyclohexanecarboxami

de (33b). HR-ESI-MS

KIAF-16B-1Naph-Cyhex-Me-ester

12/4/2015 7:20:04 PM
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'H NMR (400 MHz,

N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-(1R,2S)-2-(methoxycarbonyl)cyclohexanecarboxamide (33c).
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S.6.35.2. N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-(1R ,2S)-2-(methoxycarbonyl)cyclohexanecarboxamide (33c). *C NMR (100 MHz,

CDCly)
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S.6.35.3.N-[5-(1-Naphthalenylmethyl)thiazol-2-yl]-(1R,2S)-2-(methoxycarbonyl)cyclohexanecarboxa

mide (33c). HR-ESI-MS

KIAF-16C-1Naph-Cyhex-Me-ester

12/4/2015 7:23:28 PM

100, 409.15823

90

Relative Abundance
[6)]
T

410.16150

411.15424

409.15804

410.16114

411.15388

412.15728

L

412

NL:

1.25E6
KIAF-16C-1Naph-Cyhex-Me-
ester#5 RT:0.10 AV: 1 T:
FTMS + p ESI Full ms
[100.00-2000.00]

N
Mg ()
&N
(0]

o -

o)

NL:
1.71E4

C23H24 N2 O3S +H:

C23H2s N203 S

p (gss, s /p:40) Chrg 1

R: 132401 Res .Pwr . @FWHM

150



S.6.36.1. N-[5-(1-Naphthoyl)thiazol-2-yl]-3-cyclohexanepropanamide (36a). '"H NMR (300 MHz, CDCI,)
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S.6.36.2. N-[5-(1-Naphthoyl)thiazol-2-yl]-3-cyclohexanepropanamide (36a). “C NMR (75 MHz, CDCl,)
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S.6.36.3. N-[5-(1-Naphthoyl)thiazol-2-yl]-3-cyclohexanepropanamide (36a). HR-ESI-MS

KIAF-91A-1Naph-C=0-Et-Cyhex-1st
Direct injection

3/2/2017 2:33:33 PM

KIAF-91A-1Naph-C=0-Et-Cyhex-1st

Relative Abundance

393.16183 NL:
1005 2.69E6
90 KIAF-91A-1Naph-C=0-Et-
e Cyhex-1st#13 RT:0.99 AV: 1
80— T: FTMS + p ESI Full ms
E [150.00-2000.00]
70;
60~
50~
40—
30- Q ':l H
E 394.16504 S) N
20—
= (@]
104
e 393.29565 395.15692
0= | L |
393.16313 NL:
100— 1.71E4
90 C23H24 N2 02 S +H:
= C23H25N202 S
80 p (gss, s /p:40) Chrg 1
03 R: 134601 Res .Pwr . @FWHM
60~
50~
40—
30— 394.16622
20—
10~ 395.15895
071 I B e e e e e N s s B ) S B B
3925 393.0 393.5 394.0 3945 395.0 395.5
m/z
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S.6.37.1. N-[5-(1-Naphthoyl)thiazol-2-yl]cyclohexanecarboxamide (36b). '"H NMR (400 MHz, CDCl;)
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S.6.37.2. N-[5-(1-Naphthoyl)thiazol-2-yl]cyclohexanecarboxamide (36b). *C NMR (100 MHz, CDCl,)
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S.6.37.3. N-[5-(1-Naphthoyl)thiazol-2-yl]cyclohexanecarboxamide (36b). HR-ESI-MS

KIAF-91B-1Naph-C=0-Cyhex-1st

Direct injection

3/2/2017 2:41:00 PM

KIAF-91B-1Naph-C=0-Cyhex-1st

Relative Abundance

100
90—
80—

A O o N
S & o ?
L1l

N oW
o O
et e v e e 1

-

365.13068

366.13373

367.12640

l

oo o

100

(o] (]
T
RN

\,
T

(2]
T

N W B (6}
o O o (‘D
|

-
o

o

365.13183

366.13517

367.12764

NL:

1.06E7
KIAF-91B-1Naph-C=0-Cyhex-
1st#13 RT:1.02 AV: 1 T:
FTMS + p ESI Full ms
[150.00-2000.00]

ZT

\
O

NL:
1.75E4

C21H29N2O2 S +H:
C21H21N202S+

p (gss, s /p:40) Chrg 1

R: 139401 Res .Pwr . @FWHM
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S.6.38.1. N-[5-(Phenylmethyl)oxazol-2-yl]-3-cyclohexanepropanamide (38a). '"H NMR (400 MHz, CDCl;)
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S.6.38.2. N-[5-(Phenylmethyl)oxazol-2-yl]-3-cyclohexanepropanamide (38a). “C NMR (100 MHz, CDCl,)
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S.6.38.3. N-[5-(Phenylmethyl)oxazol-2-yl]-3-cyclohexanepropanamide (38a). HR-ESI-MS

KIAF-90A-Ph-oxazole-Et-Cyhex-2nd
Direct injection

2/24/2017 6:47:37 PM

KIAF-90A-Ph-oxazole-Et-Cyhex-2nd

Relative Abundance
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©
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b e e e e P b el ey |
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314.19445

o

313.0

3135
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314.0

314.5

NL:

8.00E4
KIAF-90A-Ph-oxazole-Et-
Cyhex-2nd#3 RT: 0.17 AV: 1
T: FTMS + p ESI Full ms
[150.00-2000.00]

N
/ \ H
O);N
(0]

NL:
1.88E4

C19H24 N2 O +H:
C19H2sN2 02

p (gss, s /p:40) Chrg 1

R: 157601 Res .Pwr . @FWHM
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S.6.39.1. N-[5-(Phenylmethyl)oxazol-2-yl]cyclohexanecarboxamide (38b). '"H NMR (400 MHz, CDCl;)
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S.6.39.2. N-[5-(Phenylmethyl)oxazol-2-yl]cyclohexanecarboxamide (38b). *C NMR (100 MHz, CDCl,)
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S.6.39.3. N-[5-(Phenylmethyl)oxazol-2-yl]cyclohexanecarboxamide (38b). HR-ESI-MS

KIAF-90B-Ph-oxazole-Cyhex-1st 2/24/2017 6:59:57 PM KIAF-90B-Ph-oxazole-Cyhex-1st
Direct injection
285.15927 NL:
1005 1.50E5
905 KIAF-90B-Ph-oxazole-Cyhex-
= 1st#11 RT:0.87 AV:1T:
80— FTMS + p ESI Full ms
= [150.00-2000.00]
8 704
&
2 60-
3 =
2 504
o =
= 40
« = N
¢ 30- /R
20~ o
= (0]
10+ 286.16248
0 .
285.15975 NL:
100~ 1.93E4
90 C17H20N2 02 +H:
E C17H21N202
80 p (gss, s /p:40) Chrg 1
705 R: 158901 Res .Pwr . @FWHM
60~
50~
40—
30-
20- 286.16315
10~
0:“‘\““\““““““\““\““\“‘““““\““\““\““““““\““\““\““\““““\““\““\““““““\““\““\
284.5 285.0 285.5 286.0 286.5 287.0

m/z
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S.6.40.1. N-(5-Benzyl-1H-imidazol-2-yl)cyclohexanecarboxmide (40). 'H NMR (400 MHz, CD;COCD;)
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S.6.40.2. N-(5-Benzyl-1H-imidazol-2-yl)cyclohexanecarboxmide (40). “C NMR (100 MHz, CD;COCD,)
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S.6.40.3. N-(5-Benzyl-1H-imidazol-2-yl)cyclohexanecarboxmide (40). HR-ESI-MS

C:\Thermo\...\KIAF-98-Ph-imid-Cyhex-1st 4/12/2017 10:21:41 AM
Direct injection

KIAF-98-Ph-imid-Cyhex-1st

Relative Abundance

100;

90

284.17569

285.17871

284.17574

285.17913

283.5 284.0 284.5 285.0
m/z

NL:

3.24E6
KIAF-98-Ph-imid-Cyhex-1st#5
RT:0.15 AV: 1 T: FTMS + p
ESI Full ms [150.00-2000.00]

NL:

1.92E4

C17H21 N3 O +H:

C17H22 N30+

p (gss, s /p:40) Chrg 1

R: 135201 Res .Pwr . @FWHM
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