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NMR-Based Modeling

Table S1. Results of SDILICON Calculations for Seven Clusters of Compound 10

Cluster Final shift deviation Shift penalty energy Final energy of the system
(ppm) contribution (kcal/mol) (kcal/mol)
1 0.033 +/- 0.029 3.86 -11.87
2 0.026 +/- 0.018 197 -12.04
3 0.031 +/- 0.029 3.72 -8.13
4 0.035 +/- 0.015 2.90 -12.29
5 0.035 +/- 0.025 3.73 -8.41
6 0.029 +/- 0.032 3.78 -7.57
7 0.042 +/- 0.028 5.10 -5.17




Figure S1. Two Binding Modes of 10 (Cluster 2in Magenta, Cluster 4 in Blue) to CBFf

Calculated using SDILICON
Sidechains of CBFf residues interacting with 10 are shown in stick representation (C, green; O,

red; N, blue).
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Figure S2. The Correlation of NMR Chemical Shift Perturbations (CSP) for the Amide
Protons of CBFf Observed upon the Binding of 10 with the CSP Calculated with the

SDILICON Approach
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Figure S3. FACS/FRET Analysis Strategy

(A) C-Runt and V-CBFp transfected HEK293 cells (E| line) were gated on cells expressing a
uniform level of Venus fluorescence (488 nm laser; 530 nm/30 filter). Control untransfected

cells are represented by the M jine. Subsequently, the FRET profile of gated cells (horizontal bar)
is analyzed using the geometric mean parameter in the histogram on the right (407 nm laser; 530
nm/30 filter).

(B) Overlay of FRET (407 nm laser; 530 nm/30 filter) profiles from cells emitting uniform Venus
signal (as shown in panel A) in the positive control (C-Runt + V-CBFp), 50% competition (C-
Runt + V-CBFp + CBFp) and absolute (C-Runt + V-CBF3 G61A/N104A) negative controls.

The background FRET signal from cells transfected with C-Runt only is also shown (a fraction of

Cerulean emission extends into the FRET channel).
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Figure 4. MTT Assays of the Effectsof 17 on the Proliferation of Hep-G2, HK -2, K562,
HL 60, and U937 Célls

All five cell lines were purchased from American Type Culture Collection (Manassas, VA) and
grown as described below. An MTT assay was performed as described for the ME-1 cell line in

Materials and Methods. Data shown represents the mean + s.d. of 4 independent measurements.




Virtual Screening

The 20 conformers of CBFf used to represent the solution structure of the protein were employed
for virtual screening, by combining the molecular mechanics energies computed for the docked
compounds to each conformer, using an approximation to the previously described K* method of
computing binding affinities (K _d) from conformational ensembles of structures [1]. The top-
scoring 35 compounds were then selected for experimental screening using NMR spectroscopy.

ELISA Assay

Hise-CBFp (1-141) was expressed and purified in the same way as CBFf3 for NMR with the
exception of the protease cleavage step, which was omitted during the preparation of the protein
for ELISA. Cerulean-Runt domain fusion protein was prepared as for the FRET assay. Both
proteins were dialyzed into ELISA buffer (1x PBS with 0.01% BSA, PBSA). Hiss-CBFf3 (0.6
M) was adsorbed onto Ni** coated 96-wells High Sensitivity plates (ELISA plates, Sigma-
Aldrich) at room temperature for 1.5 h and subsequently washed three times with 200 pl of
PBSA. A 200 pl aliquot of Cerulean-Runt domain (1.2 uM) and 10.5 pl of 100% DMSO
solutions of the compounds (usually 0.1uM — 2000 uM) were mixed on 96-well clear v-bottom
plate and 200 pl of the mixture was added to the ELISA plate and incubated for 1.5h. A mixture
of Cerulean-Runt domain and 100% DMSO served as a positive control, while PBSA with
DMSO was used as a negative control. After washing, plates were incubated for 1h with 200 ul
of anti-GFP-horseradish peroxidase conjugates (Miltenyi Biotec) diluted 1:1000 with 1x PBSB
followed by washing and addition of 100 pl of Super Aqua Blue ELISA substrate (eBioscience).
The enzyme activity was controlled by measurement of absorbance at 405 nm using PHER Astar
microplate reader. Absorbance was plotted versus the log of compound concentration and the
resulting curve was fit to a sigmodial curve using Origin7.0 (MicroCal, Inc.). Mean values of ICsg
originating from two independent measurements performed in duplicates together with the

standard deviations are reported.

NMR Spectroscopy
Expression, labeling, and purification of '"N-labeled CBFB was carried out as described
previously.[2] NMR samples were prepared by mixing a 340 pl aliquot of CBF (0.235 mM)

with 20 pl of 20 mM DTT in D,O and 40 pl of a 10 mM DMSO solution of the various



compounds. The solution was gently pipetted up and down for mixing and then placed into a
Shigemi NMR tube. °N-"H HSQC spectra were recorded on a 500 MHz NMR Varian Inova
spectrometer at 20 °C. NMR spectra were processed in NMRPipe and analyzed in Sparky
(Goddard, T.D. and Kneller, J. M. University of California, San Francisco).

NM R-Based Docking

"H-'"N HSQC spectra for 0.2 mM "N labeled CBFp and for the protein mixed with 10 and 8 (up
to 5% final DMSO concentration) in molar ratios of 1:2 and 1:6 were collected on a 500 MHz
NMR Varian Inova spectrometer at 20 °C. Quantification of "HN and "°N chemical shift
perturbations (CSP) was obtained from the comparison of the "N-"H HSQC spectra for
unliganded CBFf and its complex with each ligand, collected for the 1:6 molar ratio. The X-ray
structure of CBF[} originating from its complex with the Runt domain (PDB code 1E50) was used
to guide docking of two compounds (10 and 8). The hydrogen atoms were added to the protein
using the Insight II/Builder (Accelrys) program. The starting conformations of 10 and 8 were
built in the Insightll/Builder program. The structures of the ligands were optimized in an ab initio
LCAO MO SCF approach at the 6-31G* basis set using the Gaussian98 program. These
structures were subjected to flexible docking to the CBF[ binding site employing
LigandFit/Cerius2 (Accelrys) approach [3] and using the Dreiding force field [4]. The CBFf
binding site employed for the docking experiments was defined by mapping the experimentally
measured chemical shift perturbations observed during ligand binding onto the CBFJ structure.
Flexible docking, employing Monte Carlo simulations (100,000 trials), was performed with
LigandFit. One hundred of the lowest energy and diverse docking conformations were saved and
clustered using the Leader method with an RMS distance threshold of 1.5 A. The best member

from each cluster was saved for further analysis. This resulted in seven clusters for 10 and five



clusters for 8, representing different possible orientations of the ligands in the protein binding
site. The best scored conformer from each cluster was used as a starting ligand "pose’' for its
further optimization with the SDILICON (Shift Directed Ligand Conformation) program
(http://tonga.usip.edu/gmoyna/sdilicon/sdilicon.c), which requires a pre-docked ligand molecule
in the protein binding site. Experimentally measured CSP from '*N-'"H HSQC spectra have been
used for the calculation of binding modes for 10 and 8 by SDILICON. In this procedure the
expected CSP of the protein, resulting from the particular ligand orientation, are calculated and
the differences between experimental and simulated CSP are minimized by optimizing ligand
position in the protein binding site to best fit the NMR data. The resulting ligand binding modes,
with the best agreement of experimentally measured and calculated CSP, were selected and
compared between the two compounds. The final ligand binding mode was chosen based on
analysis of the potential interactions of all ligands considered in the paper.

Analysis of Compound Inhibition in HEK293 Cellsby FACS/IFRET

Suspension HEK 293 cells were kindly provided by Dr. Ta Yuan Chang (Dartmouth Medical
School, Hanover, NH). Cells were grown in DMEM/F-12 50:50 media (Cellgro) supplemented
with 5% FBS (HyClone) and 2.5 mM L-glutamine in T-75 flasks. Upon 60% confluence, cells
were transfected using Fugene 6 reagent (Roche) with 5.3 pg each of Cerulean-Runt pcDNA3.1
and Venus-CBF pcDNA-3.1 (or Venus-CBFB G61A/N104A pcDNA-3.1) and CBFB-pcDNA3.1
plasmids. Cells transfected with Venus-CBFf pcDNA3.1 or Cerulean-Runt pcDNA3.1 alone
were used as additional controls to adjust inter-laser compensation. Empty pcDNA3.1 plasmid
was used to normalize total DNA quantities transfected. 36 to 48 hours post-transfection, cells
were resuspended in serum-free, phenol-red free DMEM:F-12 medium (Sigma) and split into
SmL falcon tubes. Compounds were dissolved in DMSO and added to the cells at 25 uM or 100

UM concentrations for a final 1% DMSO concentration for 5 hours at 37 °C. All controls were



treated with 1% DMSO alone. Venus, Cerulean and FRET emission from individual cells were
collected on the FACSDiVa flow cytometer, equipped with Coherent® Sapphire™ solid state
(488 nm) and Point Source Violet (407 nm) lasers. Venus (530 nm/30 filter) and Cerulean (450
nm/40 filter) emissions were collected upon excitation with 488 nm or 407 nm laser, respectively.
FRET refers to Venus emission (530 nm/30 filter) upon excitation at 407nm. FACS and
statistical data analyses were performed using FlowJo7 (Treestar) and GraphPad Prism 4

software programs, respectively. FRET output was defined as the geometric mean of FRET
signals from a population of cells gated based on a uniform Venus expression level in each
treatment. Subsequently, a regression line was determined based on measurements of the FRET
for three protein combinations: Cerulean-Runt + Venus-CBFf, Cerulean-Runt + Venus-CBFf +
CBFp, and Cerulean-Runt + Venus-CBFf (G61A/N104A)), defined as 100%, 50% and 0%
FRET, respectively. The FRET signal from each treatment was converted to relative percent
FRET based on the regression line.

MTT Assays of the Effects of 17 on the Proliferation of Hep-G2, HK-2, K562, HL 60, and
U937 Célls

All five cell lines were purchased from American Type Culture Collection (Manassas, VA) and
cultured in RPMI with 10% fetal bovine serum, 1% penicillin/streptomycin, and 2 mg/ml sodium
bicarbonate (Hep-G2), DMEM with 10% FBS, 1% P/S, and 15 mmol/l HEPES (HK-2), DMEM
with 10% FBS and 1% P/S (K562), and RPMI with 10% FBS and 1% P/S (HL60, U937). Ninety
ul of cells at 1.7 * 10° cells/ml (Hep-G2), 1.2 * 10° cells/ml (HK-2), and 2 * 10’ cells/ml (K562,
HL60, U937) were placed in 96 well plates and treated with 17 or DMSO control for 72 hours.
An MTT assay was then performed as previously described for the ME-1 cell line in Materials

and Methods.



Chemical Synthesis
All chemicals were obtained from Aldrich Chemical Company, Milwaukee, Wisconsin or
Lancaster Synthesis Inc., Windham, New Hampshire. Compounds 1-3 were purchased from
Sigma. Melting points were measured on an Electrothermal Mel-Temp and are uncorrected.
Carbon and proton NMR spectra were recorded on a General Electric 300 MHz spectrometer.
Chemical shifts are expressed in ppm and coupling constants (J) are in hertz (Hz). Peak
multiplicities are abbreviated: broad, br; singlet, s; doublet, d; triplet, t; quartet, q; multiplet, m.
Mass spectra were obtained on a Finnagan LcQ Classic spectrometer. High resolution (EI) mass
spectra were obtained from the University of Illinois, Urbana-Champaign. Combustion analyses
were performed by Atlantic Microlabs Inc.
Naphtho[1,2-d]-thiazol-2-ylamine (4) [iChem Pharm Bull 1991, 39, 11, 2888]
' Benzoyl chloride (70.4 mmol) was added drop wise to a solution of ammonium thiocyanate (75
mmol) in acetone (50 mL) and the mixture was stirred for 20 minutes at 50 °C. A solution of a-
naphthylamine (65 mmol) in acetone (50 mL) was added drop wise and the mixture was stirred
for an additional 1 h at the same temperature. The mixture was diluted with water (50 mL) and
the precipitate was collected by filtration and washed with water. The solid was added to 2 N aq.
NaOH (100 mL), refluxed for 1 h, and then poured into water. The precipitate was collected by
filtration and recrystallized from MeOH to give 1-naphthylthiourea as a purple solid (5.34 g,
41%). mp 195 — 196 °C (lit.[4] 204 — 205 °C); 'H NMR (DMSO0-d®) § 7.48 — 7.57 (m, 5H), 7.82
—7.98 (m, 4H), 9.73 (s, 1H); °C NMR (DMSO0-d% & 123.8, 126.0, 126.7, 127.2, 127.8, 129.1,
130.6, 134.9, 135.3, 183.3; ESI mVz203 (M").

Bromine (14.85 mmol) was added to a suspension of 1-naphthylthiourea (14.85 mmol) in
acetic acid (30 mL) at 0 °C. After stirring at room temperature for 30 minutes, Et,O was added

and the precipitate was collected by filtration and washed with Et;O. The precipitate was treated



with 25% aq. NH4OH at room temperature for 1 h. The mixture was filtered and the precipitate
was recrystallized from CH,Cl, / MeOH to give a purple solid (1.48 g, 50%). mp 186 — 189 °C
(lit.[4] 183 — 186 °C); '"H NMR (DMSO0-d®) & 7.38 — 7.51 (m, 3H), 7.59 (s, 2H), 7.74 (d, 3= 9.0
Hz, 1H), 7.84 (d, J= 8.0 Hz, 1H), 8.30 (d, J= 8.7 Hz, 1H); °C NMR (DMSO0-d°) § 120.2, 121.6,
124.3, 126.0, 126.5, 126.8, 128.9, 132.6, 133.4, 153.2, 168.5; APCI m/z 201 [M+H]". Anal.
(C11HgN,S) C, H, N.

Method A: General Procedurefor Synthesis of 2-Aminothiazolium Salts (5-20)

Thiourea (30 mmol) and iodine (11 mmol) were added to a stirring solution of the appropriate
ketone (10 mmol) in absolute ethanol (20 mL). The mixture was heated at 100 °C for 2-3 h in an
open vessel and cooled to room temperature. Water was added to the crude residue and the
precipitate was collected by filtration and washed with ether.

4-(4 -Trifluoromethylphenyl)-thiazol-2-yl ammonium iodide (5)

Compound 5 was prepared from 4’-(trifluoromethyl)acetophenone (1.12 mmol) using method A
and was isolated as a yellow solid (0.75 g, 39%). mp 123-125 °C; '"H NMR (DMSO-d°) & 7.36 (s,
1H), 7.80 (d, J= 7.9 Hz, 2H), 7.88 (d, J = 7.5 Hz, 2H); °C NMR & 106.4, 126.6, 126.8, 127.4,
127.6, 127.7, 127.8, 134.9, 141.1, 170.9; EI HRMS caled for C;oHgFs;IN,S (M'-HI) nmz
245.035900, found mVz245.036030.

4-(4'-M ethoxyphenyl)-thiazol-2-yl ammonium iodide (6)

Compound 6 was prepared from 4’-methoxyacetophenone (10 mmol) using method A and was
isolated as a white solid (3.16 g, 94%). mp 189-191 °C; 'H NMR (DMSO-d°) § 3.74 (s, 3H), 6.99
(d, J= 8 Hz, 2H), 7.04 (s, 1H), 7.57 (d, J = 8 Hz, 2H), 8.92 (br s); C NMR & 56.4, 101.8, 115.4,

121.9, 128.3, 139.5, 161.1, 171.1; APCI m/z206 [M~+H]"-HI; Anal. (C;oH;;IN,OS) C, H, N.



4-(3',4 -Dimethoxyphenyl)-thiazol-2-yl ammonium iodide (7)

Compound 7 was prepared from 3°,4’-dimethoxyacetophenone (10 mmol) using method A and
was isolated as a white solid (3.40 g, 93%). mp 251 — 253 °C; 'H NMR (DMSO-d%) & 3.74 (s,
3H), 3.77 (s, 3H), 7.02 (d, J= 8.5 Hz, 1H), 7.12 (s, 1H), 7.14 — 7.28 (m, 2H); *C NMR (DMSO-
d® & 56.6, 56.8, 102.0, 110.5, 112.8, 120.0, 122.3, 140.1, 149.9, 150.8, 171.0; APCI miz 237

[M+H]"-HI.

4-(3',4'-M ethylenedioxyphenyl)-thiazol-2-yl ammonium iodide (8)

Compound 8 was prepared from 3°,4’-(methylenedioxy)acetophenone (10 mmol) using method A
and was isolated as a gray solid (2.65 g, 76%). mp 198 — 200 °C; "H NMR (DMSO-d°) & 6.04 (s,
2H), 6.99 (d, J = 8.1 Hz, 1H), 7.05 (s, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.27 (s, 1H); °C NMR
(DMSO-d% & 102.3, 102.6, 107.2, 109.5, 121.0, 124.1, 140.6, 148.8, 149.1, 170.9; APCI m/z 221
[M+H]"-HI.

4-(3'-Chlor ophenyl)-thiazol-2-yl ammonium iodide (9)

Compound 9 was prepared from 3’-chloroacetophenone (10 mmol) using method A and was
isolated as a yellow solid (1.83 g, 54%). mp 166-169 °C; 'H NMR (DMSO0-d°) & 7.31 (s, 1H),
7.43 (m, 2H), 7.62 (d, J = 6.2 Hz, 1H), 7.74 (s, 1H); °C NMR & 105.5, 125.4, 126.4, 129.9,
131.8, 132.2, 134.6, 139.6, 170.9; APCI mVz211 [M+H] -HI; Anal. (CoHsCIIN,S): C, H, N.

4-(3' -Methylphenyl)-thiazol-2-yl ammonium iodide (10)

Compound 10 was prepared from 3’-methylacetophenone (10 mmol) using method A and was
isolated as a white solid (2.67 g, 84%). mp 158 — 160 °C; 'H NMR (DMSO-d) & 2.33 (s, 3H),
7.19 — 7.51 (m, 5H); C NMR (DMSO-d¢) & 21.7, 103.5, 123.7, 127.0, 129.3, 129.7, 130.9,

139.1, 139.8, 170.9; APCI m/z 191 [M+H]"-HI.



4-(3' -Methoxyphenyl)-thiazol-2-yl ammonium iodide (11)

Compound 11 was prepared from 3’-methoxyacetophenone (10 mmol) using method A and was
isolated as a white solid (2.58 g, 77%). mp 236-238 °C; '"H NMR (DMSO0-d°)  3.76 (s, 3H), 6.96
(d, J=7.7 Hz, 1H), 7.21 (m, 2H), 7.23 (s, 1H), 7.36 (t, J = 7.9 Hz, 1H); °C NMR & 56.4, 104.2,
112.4,115.9,119.0, 131.2, 131.3, 140.3, 160.5, 171.0; APCI mVz 206 [M+H]"-HI.
4-(3'-Trifluoromethoxyphenyl)-thiazol-2-yl ammonium iodide (12)

Compound 12 was prepared from 3’-(trifluoromethoxy)acetophenone (4.9 mmol) using method
A and was isolated as a white solid (0.83 g, 44%). mp 158 — 160 °C; "H NMR (DMSO-dg) & 7.36
(s, 1H), 7.40 (s, 1H), 7.59 (t, J= 8.1 Hz, 1H), 7.73 — 7.78 (m, 2H); *C NMR (DMSO-dq) & 105.3,
119.1, 121.8, 125.5, 126.3, 130.4, 131.7, 132.8, 149.4, 170.5; APCI mVz 260 [M+H]"-HI; Anal.
(C10HsF5IN,0S) C, H, N.

4-(2' -Methylphenyl)-thiazol-2-yl ammonium iodide (13)

Compound 13 was prepared from 2’-methylacetophenone (10 mmol) using method A and was
recrystallized from MeOH / Et,O to give a yellow solid (2.09 g, 66%). mp 174 — 176 °C; 'H
NMR (DMSO-dg) & 2.06 (s, 3H), 6.90 (s, 1H), 7.02 — 7.09 (m, 2H), 7.27 — 7.35 (m, 2H); °C
NMR (DMSO-de) 8 20.7, 106.1, 126.8, 129.8, 130.3, 131.4, 137.1, 158.3, 170.2; APCI m/z 191

[M+H]"-HI.

4-(2'-Chlor ophenyl)-thiazol-2-yl ammonium iodide (14)

Compound 14 was prepared from 2’-chloroacetophenone (10 mmol) using method A and was
isolated as a yellow solid (1.98 g, 59%). mp 82-84 °C; 'H NMR (DMSO-d®) & 7.06 (s, 1H), 7.40-
7.60 (m, 4H); °C NMR & 108.5, 128.6, 129.0, 131.0, 132.5, 132.7, 132.8, 136.6, 170.3; APCI

m/z211 [M+H]"-HI; Anal. (CoHgCIIN,S) C, H, N.



4-(2'-M ethoxyphenyl)-thiazol-2-yl ammonium iodide (15)

Compound 15 was prepared from 2’-methoxyacetophenone using method A and was isolated as a
white solid (2.74 g, 82%). mp 220-221 °C; 'H NMR & 3.83 (s, 3H), 7.02 (t, J= 7.5 Hz, 1H), 7.10
(s, 1H), 7.14 (d, J = 8.5 Hz, 1H), 7.41 (t, J= 7.5 Hz, 1H), 7.51 (d, J= 7.4 Hz, 1H); °C NMR §
56.9,106.3, 113.0, 118.0, 121.8, 130.0, 132.2, 136.4, 157.1, 170.2; APCI mVz206 [M+H]"-HI.
4-(2' 4 -Dichlorophenyl)-thiazol-2-yl ammonium iodide (16)

Compound 16 was prepared from 2’,4’-dichloroacetophenone (10 mmol) using method A and
was isolated as a yellow solid (1.88 g, 50%). mp 174-176 °C; '"H NMR (DMSO-d®) & 7.06 (s,
1H), 7.45 (d, J = 8.3 Hz, 1H), 7.64 (s, 1H), 7.73 (d, J = 8.3 Hz, 1H); >C NMR 5 108.3, 128.4,
130.6, 131.4, 132.8, 133.5, 134.1, 142.5, 169.0; EI HRMS calcd for CoH;CLIN,S (M'-HI) m/z
244.970600, found m/z244.970701.

5-Ethyl-4-(4’-methoxyphenyl)-thiazol-2-yl ammonium iodide (17)

Compound 17 was prepared from 4’-methoxybutyrophenone (1.4 mmol) using method A and
was isolated as a light yellow solid (1.21 g, 60%). mp 127 — 130 °C; '"H NMR (DMSO0-d°) § 1.10
(t, J=7.3 Hz, 3H), 2.59 (q, J1 = 7.3 Hz, J, = 7.7 Hz, 2H), 3.76 (s, 3H), 7.03 (d, J = 8.5 Hz, 2H),
7.37 (d, J = 8.5 Hz, 2H); °C NMR (DMSO-d°) & 16.3, 20.2, 56.3, 100.5, 114.8, 115.2, 121.7,
131.0, 160.9, 168.4, 174.6; APCI mVz235 [M+H]"-HL

5-Propyl-4-(4’ -methoxyphenyl)-thiazol-2-yl ammonium iodide (18)

Compound 18 was prepared from 4’-methoxyvalerophenone (5.21 mmol) using method A and
was isolated as a white solid (0.77 g, 39%). mp 141 — 143 °C; '"H NMR (DMSO0-d%) § 0.81 (t, J =
6.9 Hz, 3H), 1.48 (m, 2H), 2.54 (t, J= 7.4 Hz, 2H), 3.76 (s, 3H), 7.03 (d, J= 8.1 Hz, 2H), 7.36 (d,
J= 8.0 Hz, 2H); °C NMR (DMSO0-d°%) § 14.2, 24.6, 28.3, 56.3, 115.3, 120.2, 121.8, 131.1, 160.9,

168.4, 175.2; APCI m/z 249 [M+H]"-HI.



m-Tolyl-butan-1-one

Ground magnesium turnings (10.25 mmol) and iodine (2 crystals) were heated with a heat gun
until iodine vapor was produced, cooled to room temperature, and a solution of 1-bromopropane
(9.39 mmol) in Et;O (10 mL) was added drop wise. The mixture was stirred for 30 minutes at
room temperature and m-tolunitrile (8.54 mmol) in Et,0 (20 mL) and Cu”Br (0.17 mmol) were
added. The mixture was refluxed for 1 h, cooled to room temperature, and water was added
slowly followed by the addition of 1 M aq. H,SO4 (20 mL). The mixture was stirred at room
temperature overnight, extracted with EtOAc, dried, and concentrated. The residue was purified
by column chromatography (silica gel, 20% EtOAc/hexanes, Ry = 0.64) to give a pale yellow oil
(1.05 g, 76%). 'H NMR (CDCl;) § 1.01 (t, J= 5.7 Hz, 3H), 1.73 — 1.80 (m, 2H), 2.41 (s, 3H),
2.91 — 2,96 (m, 2H); °C NMR (CDCl3) & 13.9, 17.8, 21.3, 40.5, 125.2, 128.4, 128.5, 133.6,
137.1, 138.3, 200.6; APCI m/z 163 [M+H]".

5-Ethyl-4-m-tolyl-thiazol-2-yl ammonium iodide (19)

Compound 19 was prepared from mrtolyl-butan-1-one (1.85 mmol) using method A and was
isolated as a yellow solid (0.17 g, 27%). mp 140 — 143 °C; "H NMR (DMSO-ds) § 1.13 (t, J =
6.6 Hz, 3H), 2.37 (s, 3H), 2.66 (q, J1 = 8.1 Hz, J, = 6.6 Hz, 2H), 7.30 — 7.43 (m, 4H); °C NMR
(DMSO-dg) & 15.4, 19.2, 20.9, 121.9, 125.7, 128.8, 129.0, 130.1, 131.0, 133.4, 138.2, 157.7,
167.5; APCI m/z219 [M+H]"-HI.

2-M ethoxyphenyl-butan-1-one

Ground magnesium turnings (9.01 mmol) and iodine (2 crystals) were heated with a heat gun
until iodine vapor was produced, cooled to room temperature, and a solution of 1-bromopropane
(8.26 mmol) in Et,O (10 mL) was added drop wise. The mixture was stirred for 30 minutes at

room temperature and 2-methoxybenzonitrile (7.51 mmol) in Et,0O (20 mL) and CuBr (0.15



mmol) were added. The mixture was refluxed for 1 h, cooled to room temperature, and water
was added slowly followed by the addition of 1 M aq. H,SO4 (20 mL). The mixture was stirred
at room temperature overnight, extracted with EtOAc, dried, and concentrated. The residue was
purified by column chromatography (silica gel, 20% EtOAc/hexanes, Ry = 0.45) to give a
colorless oil (0.39 g, 29%). 'H NMR (CDCl;) & 0.95 (t, J= 7.5 Hz, 3H), 1.69 (sextet, J= 7.5 Hz,
2H), 2.93 (t, J= 7.5 Hz, 2H), 3.88 (s, 3H), 6.93 — 7.00 (m, 2H), 7.42 (t, J= 6.9 Hz, 1H), 7.63 (d,
J = 6.0 Hz, 1H); °C NMR (CDCls)  14.2, 18.0, 45.9, 55.7, 111.7, 120.8, 129.0, 130.3, 133.3,
158.6,203.4; APCI m/z 179 [M+H]".

5-Ethyl-4-(2-methoxyphenyl)-thiazol-2-yl ammonium iodide (20)

Compound 20 was prepared from 2-methoxyphenyl-butan-1-one (2.17 mmol) using method A
and was isolated as a yellow solid (0.60 g, 76%). mp 108 — 110 °C; "H NMR (DMSO-de) & 1.01
(t, J=7.4 Hz, 3H), 2.39 (m, 2H), 3.73 (s, 3H), 7.00 (m, 1H), 7.10 (m, 1H), 7.25 (m, 1H), 7.42 (t,
J = 5.4 Hz, 1H), 8.94 (br s, 2H); °C NMR (DMSO-ds) & 15.1, 19.3, 55.7, 111.8, 116.7, 120.5,
123.0, 130.0, 131.3, 131.7, 157.1, 167.2; APCI m/z 235 [M+H]-HI; Anal. (C;,H;5IN,0S-0.5
H,0) C, H, N.

4-(4-Ethoxyphenyl)-5-ethyl-1,3-thiazol-2-yl ammonium iodide (21)

4-Ethoxybenzonitrile (2.0 g, 13.60 mmol) and Cu®Br (39.0 mg, 0.27 mmol) were added to a
solution of propylmagnesium chloride (8.2 ml, 16.4 mmol, 2.0 M in diethyl ether) in THF (30
ml). The mixture was stirred at room temperature for 1 h, water (10 ml) was added slowly
followed by the addition of 15 % H,SO4 (20 mL). The mixture was stirred at room temperature
for 2 h, extracted with ether, dried over Na,SQO,, filtered and concentrated. The residue was
purified by column chromatography to give 1-(4-ethoxyphenyl)butan-1-one as a clear oil (2.61 g,
100 %). "H NMR (CDCl;) § 0.99 (t, J = 7.5, 7.5 Hz, 3H), 1.43 (t, ] = 6.9, 7.2 Hz, 3H), 1.67 -

1.81 (m, 2H), 2.89 (t, J = 7.5, 7.2 Hz, 2H), 4.09 (dd, J = 6.9, 7.2 Hz, 2H), 6.88 - 6.93 (m, 2H),



7.90 - 7.95 (m, 2H); °C NMR (CDCl;) & 14.10, 14.83, 18.15, 40.29, 63.84, 114.22, 130.42,
162.90, 199.06.

Compound 21 was prepared from 1-(4-ethoxyphenyl)pentan-1-one (2.6 g, 13.5 mmol) using
method A and was isolated as a yellow solid (4.01 g, 79 %). mp 168 - 169 °C; '"H NMR (DMSO-
de) 0 1.15 (t, J = 7.5, 7.2 Hz, 3H), 1.34 (t, ] = 6.9, 7.2 Hz, 3H), 2.64 (dd, J = 7.5, 7.5 Hz), 4.08
(dd, J=7.2,6.9 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 7.41 (d, J = 8.7 Hz, 2H), 8.94 (br s, 2H); APCI

m/z 249 [M+H]+ - HI; Anal. (C13H17IN,OS) C, H, N.
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