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S1. Experimental procedures

All reactions were carried out under dry conditions under nitrogen atmosphere. Acetone
was distilled prior to use. All the chemicals were purchased from Sigma Aldrich or
SpectroChem and solvents from Rankem and used as it is or otherwise it is specified

accordingly.

General procedure for the synthesis of compounds Sa-p: To the solution of substituted
aniline (1 equivalent) in distilled acetone was added corresponding phenyl isocyanate (1
equivalent). After 1 h, a precipitate began to settle down. After stirring for 12 -16 hrs, the
precipitate was filtered and washed with dichloromethane (10 ml) and dried under vacuum

to obtain desired product.

1,3-Diphenyl urea (5a):' White solid; 0.453 g (90% yield); m.p. 230-232 °C (lit.
231-235 °C). ESIMS: m/z 213.1 [M+H]*; 'H NMR (400 MHz, DMSO-d¢): 8 6.96 (2H, m,
Ar-H), 7.28 (4H, m, Ar-H), 7.44 (4H, d, J = 7.6 Hz, Ar-H), 8.62 (2H, s, 2 x CO-NH); 13C
NMR (101 MHz, DMSO-d¢): 6 118.71 (Ar-C-), 122.49 (Ar-C-), 129.32 (Ar-C-), 140.24 (-
C-N), 153.08 (-C=0).

1-Phenyl-3-o-tolylurea (5b):" White solid; 0.831 g (78% yield); mp. 208-209 °C
(Lit. 212 °C);! ESIMS: m/z 227.01 [M+H]"; 'TH NMR (300 MHz, DMSO-dy): & 2.25 (3H,
s, -CH3), 6.97 (2H, m, Ar-H), 7.15 (2H, m, Ar-H), 7.29 (2H, t, J = 7.7 Hz, Ar-H), 7.48
(2H, d, J = 6.8 Hz, Ar-H), 7.85 (1H, d, J = 8.1 Hz, Ar-H), 7.93 (1H, s, CO-NH), 9.03 (1H,
s, CO-NH); '*C NMR (101 MHz, DMSO-d¢): 8 18.45, -(-CH3), 118.52 (Ar-C-), 121.52
(Ar-C-), 123.16 (Ar-C-), 126.69 (Ar-C-), 127.78(Ar-C-), 129.36 (Ar-C-), 130.71 (Ar-C-
CH3), 137.96 (-C-N), 140.44 (-C-N), 153.20 (-C=0):

1-Phenyl 3-m-tolylurea (5c):> White solid; 0.741 g (70% yield); m.p. 168-170 °C
(Lit. 173-174 °C);? ESIMS: m/z 227.11 [M+H]"; 'H NMR (300 MHz, DMSO-dg): 6 2.28
(3H, s, -CH3 ), 6.79 (1H, d, J = 7 Hz, Ar-H), 6.96 (1H, t, J = 7.7 Hz, Ar-H), 7.15 (1H, m,
Ar-H), 7.27 (4H, m, Ar-H), 7.46 (2H d, J= 7.7 Hz, Ar-H), 8.59 (1H, s, CO-NH), 8.65 (1H,
s, CO-NH); 3C NMR (101 MHz, DMSO-d¢): & 21.57 (-CH3), 115.89 (Ar-C-) , 118.49
(Ar-C-), 119.21 (Ar-C-), 122.29 (Ar-C-), 123.08 (Ar-C-), 129.15 (Ar-C-CH3;), 138.47 (-C-
N), 140.39 (-C-N), 153.28 (-C=0).

1-(2-Methoxyphenyl)-3-phenylurea (5d):> White solid; 0.740 g (75% yield); m.p.
140-143 °C (Lit. 146.2-146.8 °C);> ESIMS: m/z 243.1 [M+H]"; 'TH NMR (400 MHz,
Page S2



DMSO-dg): § 3.86 (3H, s, -OCHs), 6.91 (4H, m, Ar-H), 7.26 (2H, t, J = 7.2 Hz, Ar-H),
7.44 (2H, m, Ar-H), 8.11 (1H, m, Ar-H), 8.20 (1H, s, CO-NH), 9.28 (1H, s, CO-NH); '3C
NMR (101 MHz, DMSO-dq): & 56.17 (-OCH3), 111.19 (Ar-C-), 118.42 (Ar-C-), 121.07
(Ar-C-) (Ar-C-), 122.29 (Ar-C-), 129.32 (-C-N), 140.38 (-C-N), 148.12 (-C=0), 152.93
(Ar-C-OCH3).

1-(3-Methoxyphenyl)-3-phenylurea (5e):* White solid; 0.637 g (64% yield); mp.
148-152 °C (lit 155°C);* ESIMS: m/z 243.10 [M+H]*; 'TH NMR (300 MHz, DMSO-dy): &
3.73 (3H, s, -OCH3), 6.57 (1H, m, Ar-H ), 6.96 (2H, m, 6H, Ar-H), 7.18 (2H, m, Ar-H),
7.28 (2H, m, Ar-H), 7.45 (2H, d, J = 7.7 Hz, Ar-H), 8.67 (2H, d, J = 8.4 Hz, 2-CO-NH);
BC NMR (101 MHz, DMSO-d¢): & 55.42 (-OCH3;), 104.48 (Ar-C-), 107.70 (Ar-C-),
111.02 (Ar-C-), 118.74 (Ar-C-), 122.39 (Ar-C-), 129.31 (Ar-C-), 140.17 (-C-N), 141.47 (-
C-N), 153.00 (-C=0), 160.45 (Ar-C-OCH3).

1-(4-Methoxyphenyl)-3-phenylurea (5f):' White solid; 0.741 g (72%); mp. 180-
182 °C (lit 186-190°C);! ESIMS: m/z 243.10 [M+H]*; 'TH NMR (400 MHz, DMSO-dy): &
3.69 (3H, s, -OCH,), 6.84 (2H, d, J = 2.4 Hz, Ar-H ), 6.86 (1H, t, J = 3.6 Hz, Ar-H), 7.24
(2H, t,J=17.6 Hz, Ar-H), 7.33 (2H, m, Ar-H), 7.42 (2H, d, /= 7.2 Hz, Ar-H), 8.42 (1H, s,
CO-NH), 8.53 (1H, s, CO-NH); '*C NMR (101 MHz, DMSO-d¢): & 55.68 (-OCH3),
114.51 (Ar-C-), 118.43 (Ar-C-), 120.54 (Ar-C-), 122.13 (Ar-C-), 129.04 (Ar-C-), 133.33 (-
C-N), 140.43 (-C-N), 153.36 (-C=0), 154.98 (Ar-C-OCHs).

1-(2-Chloroyphenyl)-3-phenylurea (5g):! White solid; 0.610 g (63%); mp. 182-
184 °C (lit 180-182 °C);! ESIMS: m/z 247.10 [M+H]*; 'H NMR (400 MHz, DMSO-d):
d 6.98 (2H, m, Ar-H), 7.27 (4H, m, Ar-H), 7.44 (3H, m, Ar-H), 8.62 (2H, s, CO-NH); 3C
NMR (101 MHz, DMSO-d¢): 6 118.71 (Ar-C-), 121.79 (Ar-C-), 153.07 (Ar-C-), 122.33
(Ar-C-), 122.65 (Ar-C-), 123.77 (Ar-C-), 128.10 (Ar-C-Cl), 129.31 (-C-N) , 129.73 (-C-
N), 140.25 (-C=0).

1-(3-Chloroyphenyl)-3-phenylurea (5h):! White solid; 0.636g (65%), mp. 182-185
°C (lit 188-189 °C); ESIMS: m/z 247.0 [M+H]*; 'TH NMR (400 MHz, DMSO-d¢): 8 6.96
(2H, m, Ar-H), 7.26 (4H, m, Ar-H), 7.31 (2H, d, J = 8 Hz, Ar-H), 7.69 (1H, s, Ar-H), 8.71
(1H, s, CO-NH), 8.84 (1H, s, CO-NH); '*C NMR (101 MHz, DMSO-dy): 6 117.13 (Ar-C),
118.07 (Ar-C-), 118.92 (Ar-C-), 121.93 (Ar-C-), 122.32 (Ar-C-), 122.62 (Ar-C-), 129.32
(Ar-C-), 130.89 (Ar-C-), 133.76 (Ar-C-Cl), 139.94(-C-N), 141.83 (-C-N), 152.92 (-C=0).
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1-(4-Chloroyphenyl)-3-phenylurea (5i).° White solid; 0.718 g (74%); mp. 230-234
°C (lit 237-238 °C);> ESIMS: m/z 247.0 [M+H]"; '"H NMR (400 MHz, DMSO-dg): & 6.95
(1H, m, Ar-H), 7.30 (4H, m, Ar-H), 7.45 (4H, m, Ar-H), 8.661 (1H, s, CO-NH), 8.77 (1H,
s, CO-NH); 13C NMR (101 MHz, DMSO-dy): 8 118.82 (Ar-C-), 120.21 (Ar-C-), 122.49
(Ar-C-), 125.84 (Ar-C-), 129.15 (Ar-C-), 129.32 (Ar-C-Cl), 139.26 (-C-N), 140.14 (-C-N),
152.95 (-C=0).

1-(2-Nitroyphenyl)-3-phenylurea (5j):°> Reddish yellow powder; 0.670 g (72%);
mp. 166-168 °C (lit 170 °C);> ESIMS: m/z 258.0 [M+H]*; 'TH NMR (400 MHz, DMSO-
de): 6 6.95 (1H, m, Ar-H), 6.96 (2H, m, Ar-H), 7.26 (2H, m, Ar-H), 7.37 (3H, m, Ar-H),
7.43 (2H, d, J = 7.6 Hz, Ar-H), 7.94 (1H, d, J = 1.2 Hz, CO-NH ), 8.62 (1H, s, CO-NH);
BC NMR (101 MHz, DMSO-d¢): & 115.96 (Ar-C-), 118.70 (Ar-C-), 119.70 (Ar-C-),
122.32 (Ar-C-), 125.90 (Ar-C-), 129.30 (Ar-C-), 130.79 (Ar-C-), 136.21 (-C-N), 140.24 (-
C-N), 146.74 (Ar-C-NO,), 153.15 (-C=0).

1-(3-Nitroyphenyl)-3-phenylurea (5k):* Reddish yellow powder; 0.724 g (77%);
mp. 193-194 °C (lit 195 °C);* ESIMS: m/z 258.0 [M+H]*; 'H NMR (400 MHz, DMSO-
de): 6 5.78 (2H, s, Ar-H), 6.87 (2H, m, Ar-H), 7.28 (4H, m, Ar-H), 7.63 (1H, s, Ar-H),
7.44 (2H, m, 2 x CO-NH); 3C NMR (101 MHz, DMSO-d¢): & 107.54 (Ar-C-), 110.06
(Ar-C-), 112.84 (Ar-C-), 116.64 (Ar-C-), 118.70 (Ar-C-), 120.47 (Ar-C-), 122.32 (Ar-C-),
124.79 (Ar-C-), 129.33 (Ar-C-), 130.63 (Ar-C-), 140.24 (Ar-C-), 141.76 (-C-N), 149.15 (-
C-N), 150.64 (Ar-C-NO,), 152.95 (-C=0).

1-(4-Nitroyphenyl)-3-phenylurea (51):% Yellow powder; (0.713 g, 76%); mp. 253-
256 °C (lit 255-257 °C);% ESIMS: m/z 258.0 [M+H]*; 'H NMR (400 MHz, DMSO-dy):
6.57 (3H, m, Ar-H), 6.69 (1H, s, Ar-H), 6.94 (1H, m, Ar-H), 7.26 (2H, t, J = 7.2 Hz, Ar-
H), 7.43 2H, d, J = 7.6 Hz, Ar-H), 7.92 (2H, d, J = 9.2 Hz, 2 x CO-NH); 13C NMR (101
MHz, DMSO-dg): 6 112.90 (Ar-C-), 118.71 (Ar-C-), 122.33 (Ar-C-), 126.92 (Ar-C-),
129.30 (Ar-C-), 135.97 (-C-N), 140.32 (-C-N), 153.07 (Ar-C-NO,), 156.22 (-C=0).

1-(4-Methoxyphenyl)-3-phenylthiourea (5m):* White powder; 1.213 g (79%); mp.
151-153°C (lit 159-161°C);® ESIMS: m/z 259.08 [M+H]*; '"H NMR (400 MHz, DMSO-
dg): 6 3.73 (3H, s, OCHj;), 6.88 (2H, d, J = 2.4 Hz, Ar-H), 7.90 (1H, m, Ar-H), 7.29 (4H,
m, Ar-H), 7.45 (2H, d, J= 7.2 Hz, Ar-H), 9.59 (2H, d, /= 9.2 Hz, CS-NH); 13C NMR (101
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MHz, DMSO-dg): & 55.76 (-OCH3), 114.20 (Ar-C-), 124.20 (Ar-C-), 126.79 (Ar-C-),
128.93 (Ar-C-), 132.89 (-C-N), 140.08 (-C-N), 157.08 (Ar-C-OCH3), 180.13 (-C=S).

1-(3-Chlorophenyl)-3-(4-methoxyphenyl)thiourea (5n):° White powder; 0.861 g
(74%); mp. 122-123 °C (lit 120 °C);% ESIMS: m/z 293.1 [M+H]*; 'H NMR (400 MHz,
DMSO- d¢): 63.73 (3H, s, OCHj3), 6.89 (2H, d, J = 9.2 Hz, Ar-H), 7.12 (1H, m, Ar-H),
7.28 (4H, m, Ar-H), 7.68 (1H, s, Ar-H), 9.76 (2H, d, J = 13.1 Hz, CS-NH); 3C NMR (101
MHz, DMSO-dg): & 55.77 (-OCHj3), 114.30 (Ar-C-), 122.39 (Ar-C-), 123.45 (Ar-C-),
124.58 (Ar-C-), 126.44 (Ar-C-), 130.45 (Ar-C-), 132.38 (-C-N), 132.98 (Ar-C-Cl), 141.85
(-C-N), 157.25 (Ar-C-OCH3;), 180.35 (-C=S).

1-(4-Chlorophenyl)-3-(4-methoxyphenyl)thiourea (50): White powder; 0.956 ¢
(83.2%); mp. 151-153 °C (lit 150-152 °C);® ESIMS: m/z 293.04 [M+H]*; 'H NMR (400
MHz, DMSO-de): 6 3.73 (3H, s, OCH3), 6.89 (2H, m, Ar-H), 7.29 (2H, d, J = 8.8 Hz, Ar-
H), 7.34 (2H, m, Ar-H), 7.48 (2H, d, J = 8.8 Hz, Ar-H), 9.67 (2H, s, 2 x CS-NH); 13C
NMR (101 MHz, DMSO-dg): 6 55.25 (-OCHj3), 113.75 (Ar-C-), 125.31 (Ar-C-), 126.07
(Ar-C-), 128.12 (Ar-C-), 128.23 (-C-N), 131.95 (Ar-C-Cl), 138.62 (-C-N), 156.67 (Ar-C-
OCH;), 179.93 (-C=NS).

1-(4-Methoxyphenyl)-3-o-tolylthiourea (5p): White powder; 1.01 g (79%); mp 190-192
°C (lit 195 °C);® ESIMS: m/z 273.1 [M+H]"; '"H NMR (400 MHz, DMSO-d¢): 6 2.22 (3H,
s, CHs), 3.72 (3H, s, OCHs3), 6.88 (2H, d, J = 9.2 Hz, Ar-H ), 7.15 (2H, m, Ar-H), 7.22
(2H, m, Ar-H), 7.30 (2H, d, J = 8.8 Hz, Ar-H), 9.15 (1H, s, CS-NH), 9.45 (1H, s, CS-NH);
I3C NMR (101 MHz, DMSO-d¢): 8 17.90 (-CH3;), 55.24 (-OCH3;), 113.70 (Ar-C-), 126.08,
126.25 (Ar-C-), 126.41 (Ar-C-), 128.05 (Ar-C-), 130.32 (Ar-C-), 132.19 (-C-N), 134.82
(-C-N), 137.91 (Ar-C-CHs), 156.59 (Ar-C-OCHj3), 180.63 (-C=S).

In-vitro CYP450 enzyme inhibition

All CYP enzymes (Sacchrosomes™; human CYP enzymes bound to yeast microsomal
membranes) used in this study were manufactured by CYP Design Ltd (Leicester, UK).
This method was used to measure the percentage inhibition of a CYP450 by a compound
or to determine the ICs, values (the concentration at which 50% of the enzyme activity is
inhibited) of a compound. Both percentage inhibition and ICs, values effectively reflect
the inhibitory potential of a compound and hint at the possible effectiveness of a

compound in a biological process. Percentage inhibition is determined at a particular
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concentration of the compound which is usually 10 uM. An assay which determines ICs
values includes the yeast microsomes that bear the cytochrome P450 enzymes (i.e.
Sacchrosomes™), a chosen chemical compound in six serial dilutions in DMSO (with
DMSO concentration never exceeding 0.5%), 96-well flat-bottomed microtitre plate,
substrates such as ER (7-ethoxyresorufin) or CEC (3-cyano-7-ethoxycoumarin) or
EOMCC  (7-ethoxy-methyloxy-3-cyanocoumarin) or DBF (dibenzylfluorescein),
depending on the CYP450 used in the assay. The substrates form fluorescent compounds
upon CYP metabolism. A fluorescent plate reader is used to monitor fluorescence emitted
which ultimately determines ICs, values via measurement of fluorescence units at each

endpoint (i.e. at each concentration of compound used).
A typical CYP450 end point assay, for inhibition of CYP1B1

Regenerating system consists of: 5 pl Solution A (183 mg of NADP* + 183 mg of glucose-
6-phosphate + 654 ul of 1.0 M magnesium chloride solution + 9.15 ml of sterile ultra-pure
water) + 1 pl Solution B (250 Units of glucose-6-phosphate dehydrogenase + 6.25 ml of 5
mM sodium citrate; mixed in a tube and made up to 10 ml with sterile ultra-pure water) +
39 ul 0.2 M phosphate buffer (KPi; 0.6 ml of 1.0M K2HPO4 + 9.4 ml of 1.0 M KH,PO,
mixed and made up to 50 ml with sterile ultra-pure water) + 5 ul potential inhibitory
compound. Enzyme system consists of: 0.5 pl CYP1B1 (0.5 pmoles; CYP Design Ltd) +
1.7 pl control protein (denatured proteins from yeast cells that do not contain recombinant
CYP450 proteins) + 5 ul 0.1 mM 7-ER (7-ethoxyresorufin substrate) + 42.8 ul 0.1M Kpi
(0.3 ml of 1.0 M K,HPO,4 + 4.7 ml of 1.0 M KH,PO, were mixed and made up to 50 ml
with sterile ultra-pure water. The assay is performed using (a) sensitivity (Gain): 65/70/75
of the Biotek Synergy plate reader (this would differ from one instrument to the other) and
(b) Filter: 530/590 nm that monitors fluorescence excitation/ emission of resorufin, the
metabolite of 7-ethoxyresorufin substrate (ER); the excitation/ emission differs with the
substrate that is used. Similar assays were performed with Sacchrosomes™ bearing the

other human CYPs using appropriate fluorescent substrates, as detailed above.
Procedure for ICs) determination using Sacchrosomes™

The plate reader (BioTek) was warmed at 37°C. Compounds were serially diluted to six
different concentrations with 10% DMSO in a Sero-Wel white microplate. Serial dilutions
were made with a dilution factor of 1:20. 45 pl of regenerating system was prepared and

pre-warmed at 37°C, as detailed in Table S1.
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Table S1. The constitution of the regenerating system used per reaction in each single well

for different CYPs was as follows.

Enzyme Solution A Solution B Inhibitor KPi buffers | water
CYP1Al 5 ul 1 pl 5 ul 39ul02M | -
CYPIBI1 5 pul 1 pl 5 ul 39ulo2M |-
CYP1A2 5 ul 1 upl 5 ul 20 ul0.5M | 19wl
CYP2D6 5 ul 1 pl 5 ul 25u102M | 14l
CYP3A4 5 pul 1 pl 5l 25ul02M | 14l

Meanwhile, 50 pl of enzyme substrate mix reaction was prepared and incubated at 37°C

for 10 min (Table S2).

Table S2. The constitution of enzyme-substrate mixtures was as follows.

Enzyme | P450 conc. in | Control Substrate KPi buffers water
Sacchrosomes™ | Microsome
CYPIA1 | 0.5 pl (0.5 pmole) | 2 ul 5ul0.1 mM E.R. 425 ul 0.1 -
M
CYPIBI | 0.5 ul (0.5 pmole) | 1.7 ul 5ul0.l mMER. [428ul0.1M |-
CYPIA2 | 1 ul (1 pmole) 1.6 pl 5ul320 uM CEC | 424 ul0.1 M | -
CYP2D6 | 2.5 ul (2.5 pmole) | 0.4 ul 05 pl 2 mM|[25ul02M | 21.6pul
EOMCC
CYP3A4 | 1.1 ul (1 pmole) | 10.102 pul 0.1 ul 2 mM 25ul102M | 23.96 pl

In wells of a black 96-well flat-bottomed microplate, 45 pl of regenerating system, 5 pl

serial dilutions of inhibitor were pipetted out from the dilution plate and then 50 pl of

enzyme/substrate was added except in control well (positive control); for this well, instead

of inhibitor 5 pl of 10% DMSO was added. In the background well (negative control),

only 45 pl regenerating system and 5 pl 10% DMSO were added with no enzyme; the

microplate was then vortexed for a few seconds. The microplate was incubated for 10 min.
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which was followed by addition of 75 pl of Tris-acetonitrile to all wells, using an eight-
channel multi-pipette, to stop the reaction; after that 50 ul of enzyme/substrate reaction
was added into the ‘ negative control’ well. The plate was left to shake for 10 sec and the
fluorescence units for each endpoint were monitored at appropriate settings (for assay

parameters and plate layout) selected on the KC4 software of the BioTek plate reader.
Calculation of 1C5, values

To calculate ICs, values, a series of dose-response data, for example, drug concentrations
(X1, X2, ...,Xy) at which specific growth inhibition occurs (yi, ya, ...,yn) were generated. The
values of y were in the range of 0-1. The simplest estimate of ICs is to plot x-y and fit the
data with a straight line (via linear regression). ICsy values are then estimated using the

fitted line, i.e.
Y=a*X+b,
IC50 = (05 - b)/a

Raw data was imported and computed in Microsoft Excel. The maximum change in
relative fluorescence units (RFU) relative to positive control with 0.5% DMSO was
calculated. The enzyme inhibition was plotted using sigmoidal curve (4 parameter variable
slope equation) and half inhibitory concentration (ICsy) values were analysed statistically

using Graph-Pad Prism Software (Version 6.0).

Transfection of mammalian expression plasmids that encode human CYPIAI &
CYPIBI genes isolated from a human liver cDNA library in HEK293 cells grown in

suspension cells

HEK293 ‘suspension’ cells (1 x 10% per mL), obtained from CYP Design Ltd, were
counted using improved Neubauer counting chamber and the cell viability (= 90%
viability) was determined using trypan blue dye exclusion. Actively dividing suspension
cells in log phase were seeded in appropriate volumes in Erlenmeyer flask (Corning
#431143) and incubated at 37°C, 8% CO, and shaken at 130 rpm on an orbital shaker
(Panasonic).  Before  transfection, the  mammalian  expression  plasmids
(pcDNA3.1/CYP1B1 and pcDNA3.1/CYP1A1) containing human CYPIAI and CYPIBI
genes (isolated from a human liver cDNA library) were propagated in E. coli DH5a,
grown in LB medium in presence of ampicillin (50 pg/mL). The endotoxin-free plasmids
were prepared using Zymo PURE™ Plasmid Maxiprep Kit as per manufacturer’s
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instructions (#D4202, Zymo Pure). The quantity and purity of plasmid DNA (Axg0280 >
1.9) was determined by Bio Spectrophotometer (Eppendorf). The quality of plasmids DNA

was determined using 1% agarose gel electrophoresis.

To initiate transfection, the respective plasmid DNA — cationic lipid complexes were
prepared as per manufacturer’s instructions (Invitrogen #16447-100) in OptiPRO SFM
reduced serum medium (Invitrogen #12309-09). Further, the aseptic preparation of DNA-
lipid complexes was added slowly to the respective flasks containing HEK293 suspension
cells. The negative control was prepared by adding OptiPRO SFM reduced serum media
without plasmid DNA. The suspension cells were incubated at 37°C and checked for
optimal expression of CYP enzymes at regular intervals. 24 to 48 h post transfection, the
cells were counted and the cell viability was determined. The transfected cells in sufficient
volumes were spun at 200 x g for 5 minutes. The supernatant was discarded and the cells
were washed once with pre-warmed phosphate buffered saline. The cells were once again
spun at 200 x g for 5 min at room temperature and the supernatant was discarded. The
cells were gently re-suspended in pre-warmed growth media to obtain cell density 4 x 10°
cells per mL for CYP1BI and 2 x 10° cells per mL for CYP1A1 transfected HEK293 cells,

respectively.
Screening of potential CYP inhibitors using recombinant human live cells

For screening of potential compounds, recombinant HEK293 cells (100 - 200 x 103 cells
per well) expressing CYP enzymes were seeded in 50 uL. volume in triplicates in black 96-
well plates with transparent bottom (Corning #3904). The test compounds either at single
point concentrations (10 pM) or at various concentrations (ranging from 1 nM to 30 uM)
for determination of ICs, values were added in 25 pL volume to the wells followed by
incubation at 37°C, 8% CO, for 30 min. After incubation, the fluorogenic substrate 7-
ethoxyresorufin was added at 5 uM in 25 pL to the wells and contents were mixed
homogenously by shaking to perform the 7-ethoxyresorufin-O-deethylase (EROD) assay.
The plate was read on a 96 well plate-reader (Biotek, Synergy HT) for 60 min using
suitable wavelengths for emission (530/30) and excitation (590/40) of fluorescence. IC50

values were calculated as described above using Graph-Pad Prism Software (Version 6.0).
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Growth of yeast strains for expression of CYP1B1 enzyme

A yeast strain (CYP Design Ltd), harbouring a human CYPI/BI gene expression cassette,
was streaked out from a glycerol stock and grown on SD-minimal medium agar plates
with the required supplements, at 30°C for 3 days. Single colonies were then picked and
grown, at first, as pre-cultures in minimal medium and then grown in full YPD medium for

expression of the CYP1BI1 enzyme.
Determination of ICs, values using recombinant yeast live cells

For ICs, determinations, 4x108 cells (equivalent to approximately 25 ODgyo) were taken
from the exponential growth phase, approximately 16-20 h after induction of CYPI1BI1
protein. These cells, enough for 100 assays, were aliquoted appropriately into eppendorf
tubes. Cells were centrifuged on a bench top microfuge for 30 sec at 13,000 rpm (15.7 g).
The supernatants were removed carefully so as to not dislodge the pellet. The cell pellets
were then re-suspended in 650 ul of TE buffer (50 mM Tris-HCI1 pH. 7.4, 1 mM EDTA).
The cells were diluted 1:10 before carrying out an ICsy determination using a protocol
similar to the determination of ICsys in Sacchrosomes™. IC50 values were calculated as

described above using Graph-Pad Prism Software (Version 6.0).

Molecular modelling: The human CYP family of enzymes are oxidoreductases involved
in the metabolism of xenobiotics, mainly hydroxylation of unreactive carbon atoms in
aromatic and aliphatic rings or aliphatic chains. The crystal structures of CYP enzymes
were retrieved from the protein data bank: CYP1A1 (PDB ID: 418V),” CYPIB1 (PDB
ID:3PMO)?, CYP1A2 (PDB ID:2HI4)°, CYP3A4 (PDB ID: 4NY4)!° and CYP2D6 (PDB
ID: 4WNT)'!. The structures were subjected to protein preparation wizard facility under
default conditions implemented in Maestro v9.0 and Impact program v5.5 (Schrodinger,
Inc., New York, NY, 2009). The prepared protein was further utilized to construct grid file
by selecting co-crystallized ligand as centroid of grid box. For standardization of
molecular docking procedure co-crystallized ligands such as ANF (CYP1A1, CYP1BI and
CYP1A2), ajmalicine (CYP2D6) and bromocriptine (CYP3A4) were extracted from
prepared enzyme-ligand complexes and re-docked The rest of the chemical structures were
sketched, minimized and docked using GLIDE XP. The ligand-protein complexes were
minimized using macromodel. In order to determine selectivities, the corresponding
binding sites of CYP enzymes 1A1, 1A2, 2D6 and 3A4 were aligned and analysed with

respect to CYP1BI.
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S2. Scanned Spectra:

Sample Name B8 Position Wial 50 Sample type Instrument Name Instrument L

User Mame Inf Vol 0.5 Data Filename  080315M038.4 ACQ Method test.m
AR NO : MELSIO21 Acquired Time 9/8/2015 6:36:55 PM

x10 5 |+Mixed Scan:1 (0.117-0.436 min, 20 Scans) Frag=80.0V 0805156M038.d

3.8
3.6
—_— 213.0
3.2

a3
2.8
2.6 HTH
2.4 ©/ o @
2.24 212095

2
1.8
1.6

1.4
1.2

0.8
0:5-1 214.1
0.4

0.2+ 2271

1 I
202 204 206 208 210 212 214 216 218 220 222 224 226 228 230 232 234 236

S2.1: ESI+ Mass spectrum of compound 5a

B-B in DMSO-46
A.R_Fo : HELS5IO0L0

Sazple Naze:
Data Collected on:

DRILS-wn=rs400
Archive directory:

Sample directory:
FidFile: NE15I010_B-8

Bulse Sequence: PROTON [s2pul)

H H
Solvent: dmsa N_ N
Data llected on: Cet B 2015 @l lr \©

G
-
.

=

1.05{
2.0
210

S2.2: 400 MHz 1H-NMR spectrum of compound 5a
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8-B-8_carbon-1-3 jdff

129323

vseoL

---- PROCESSING PARAMETERS ----
sexp( 2.0[Ez], 0.0[8] )

trapazoid( D[%], O[%], BO[N], 100[%] )
rarofill( 1}

ffe( 1, TRUE, TRUE )

machinaphase

EILIK
I

Sarived from: 8-8-8_carbon-1-1.3df

o}
= NH
z @NH Filanama = §-E-E_carbon-1-3.3
Author = dalza
Exparimant
Sample_1d
solvent

Creaticn_Time
Ravisicn_Time
Current_Tima

= = single pulse decs:
Data_Fommaz = 10 compLEx
Size = 26214
Dz Title = carbonis
Dim_vnits = (el

20000
1

o ons
Epactromater TM-ECZ4 005/

Fiald_Strangth
X_Acq_Duration

9.3857€6 [T) (400([M
1.638080241a)

13c
1008283 03338 [exia]
1606 (ppm]

32768

4
0.962307 28 (Hr]

31 BERERERT [kEz)
2828283 RI8 [kuz]
proton
3557821 8838 [MHz]
L1}

1000
|

T

138( 187),9: 39
128
128

Total_Scans

Falawation_Dalay
Racvr_gain

W
25
[

1.02808024 (3]
o[deg]

4E]
a1

{Thousands)

j S )

T T T T T T T T T T T T T T T T T
180.0 1700 160.0 1500 1400 1300 1200 1100 1000 %00 80O 700 600 500 400 300 200 100
X :ppm: Carbonl3

[
81[4E]
23.181(4z]
23.181[dB]
4. 782608 7 [kHz]

S2.3: 13C NMR Spectrum of compound 5a

Sample Name BE-6 Position ial 48 Sample type Instrument Name Ingtrument L
User Name Inj Vol 0.5 Data Filename  080915M036.4 ACQ Method test.m
ARNO: MEL51019 Acquired Time  9/8/2015 6:30:03 PM

%10 & |+Mixed Secan:1 (0.151-0.335 min, 12 Secans) Frag=80.0V 080915M036.d
1.6
1.554
1.54
1.45+4
1.4
1.354
1.3+
1.25-
1.2
1.154 H H
1.1 N
1.05+ @l I
14 29811
0.95

227.0

108.0 213.0

60 80 100 120 140 160 180 200 220 240 260 280 300

S2.4: EST* Mass spectrum of compound Sb
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122018 B:20:33 AM
5 mm Dual 13C/1H E517/0004

7 a5

§ @

e ol ol vl ol e ol A

PP NP

]
7

27320 [ Comment 5 mm Dual 123G/ H S517/0004 [ Daze 10 Jud 2015 14:28:24

10 Jul 2015 14:25:24 File Name D:\USproject reportiMass\DALIU- 18- 1HTid Freguency (MHz) 30013
1H Number of Transients 18 Ovigin spect Original Points Cownt 18354 Owner root
16304 Pulse Sequence 30 Receiver Gain 14370 SWepelical) (Hz) 500520 Solvent DMSO-d6
1461.5377 | Sy Ty STANDARD | Sweep {Hz} 5004.84 Temnperature (degree C) 23,180

8
T

—2.25

1.0 10.5 100 25 20 85 a0 75 70 A 50 45 40 a5 30 25 20 1.0 05
Chemical Shift (ppm)
S2.5: 300 MHz 1H-NMR spectrum of compound 5b
-B-6_carbon-1-3 jdf i)
o5
JEOL
< Salutions for innovatio
=4
F ---- PROCESSING DARAMETERS —-—-
= sexp{ 2.0[Ex], 0.0[s] }
2 trapesoid( O[%], O[%], BO[%], 100[%] )
- zexofill( 1)
< £6¢( 1, TRUR, TROB )
; machinephaze
ok FE=
S o) Derived from: 5-B-f_cazbon-1-1.jdf
- $—NH
= NH
< Filename = 5-5-6_carbon-1-3.3
=5 Znthor =
- Hxperiment =
= Sample_Td =
= Solvent =
- Creation Time =
= Revizion Time =
= Current Time =
&
= Comment =
= Data Foxmat =
= Dim Size =
& Dim Title =
o Di=m Units =
= Dimenzicas =x
= ] Spectrometer = JHM-BCE4005/L1
=4 Ficld St = 9.389766[T1 (400[M
=7 = 1.03809024[=]
] = 13C
=3 = 100.52530333 [MHx]
= = 100ppm]
& ] = Saves
= 1 =4
= = 0.96330739[Hs]
s = 31.56565657 [kHz]
- = 25.25252525[kH=z]
= = Proton
g = 39976219538 [MHx]
= S[pp=]
= = TRUB
< Decimation Regq = ¥: 198( 197) ,g: 39
o Secans - = 512
<] Total Scans = 512
€3 Relaxaticn Delay = 2[=1
=] Recvr_Gain =54
[ Temp Get = 20.4[4C]
=2 = X 90 Width = 10[u=]
g A_Acy_Time = 1.03809024[s]
- - L B ¥ Engle = 30[deq]
Z e T = 3.7[dB]
= 4 X Pulze = 3.33333333[us]
- 1 Trr_Atn Dec = 23.151[dB]
T T T 5 T T T T T T T T T T T T T T 1| Ixx_Atn Dec Cale = 23.151[dB]
180.0 1700 160.0 150.0 140.0 1300 120.0 110.0 1000 90.0 800 700 600 500 400 300 200 100 L=x Abn Bes Nefenli Cale = 23151 [d6]
5 Irz Atn No= = 23.151[dB]
X :ppm: Carbonl3 Trr Dec_Bandwidth Bz = 4.7826087 [kHz]
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S2.6: 13C NMR Spectrum of compound 5b

Sample Name BE-5 Paosition Vial 47 Sample type Instrument Name Instrument L
User Name Inj Vol 0.5 Data Filename  080315M035.d ACQ Method test.m
AR NO : MEL5I018 Acquired Time  9/8/2015 6:26:38 FM

x10 & |+Mixed Scan:1 (0.134-0.435 min, 18 Scans) Frag=-80.0V 080515M035.d

0.95
0.9

2271
0,854

Sl NTH
0.75- ©, =l \©/
0.7
0.65-
0.6
0.55-
0.57
0.45-
0.4
0.35-
0.3+
0.25-
0.2+
0.15-
0.1

0.054 108.1

213.0 | 263.1
100 110 120 130 140 150 160 _170 180 190 200 210 220 230 240 250 260 270 280

S2.7: ESI+ Mass spectrum of compound Sc

812720186 £:38:18 AM
5 mm Dual 13C/1H S517/0004

isition Time fsec) 2.7320 [ comment 5 mm Dual 130/ H S517/0004 [ Dam A0 Jud 2015 14:30:04

10 Jul 2015 14:30:04 File Name D:\USiproiect reportiMass\DALN-18-1H\ ¥id Frequency (MHz) 300.13
1H Number of Transients 42 Origin spect Original Points Counr 18384 Chwmer oot

Pulse Sequence zg30 Recaiver Gain 123.00 SWeyclical) (Hz) 500520 Solvent DMSO-d8
Specorum Type STANDARD | Sweep Width (Hz) 500404 Temperature {degree C) 23.180

U-1E-1H.001 esp BE GISHANR2 R 8R 8

27320 F REERErEE S 3§ ¥
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S2.8: 300 MHz 1H-NMR spectrum of compound 5S¢

5-B-5_carbon-1-3 jdf

53.280

138.475

150.0 1600
1

130.0 140.0
I 1

0.0

2

1000 110.0

20.0  30.0 40,0 50,0 60.0 70.0 80.0 90.0
1 1 1 1 1 1 1

10.0
1

1.565

JEOL

Salutions for nnovation

---- PROCESSING PARAMETERS —-—-
sexp( 2.0[Hs], 0.0[s1 )

trapesoid{ O[%], O0[%], B0[%], 100[%] )
zerofill{ 1)

££E( 1, TRUB, TRUB )

machinephas
BE=

Derived from: 5-B-5_carben-1-1.3df

0

(Thousands)

X : ppm : Carbonl3

T T T T T T T T T T T T T T T T T
180.0 1700 1600 1500 1400 1300 1200 1100 1000 9200 800 700 600 500 400 300 200 1

T
00

5-AUG-2016 20:20:
11-AUG-2016 16:30:
11-ATG-2016 1B:37:

Pilensme = 5-B-5 _earbon-1-3.3
Buthor = delta

Buxperiment = carbon. jxp
Sample_Id = 5-5-5

Solvent = DMS0-D6

Comment = single pulse decou
Data Format = 1D CoMPLAX

Dim Size = 26214

Dim Title = Caxbonl3

Diz Unitz = [ppal

Dizmenzions =x

Spectrometer = JHM-ECE4005/L1

Picld Strength
¥_Acq Duration

¥ Domain

9.3897661T] (4001
1.03808024(s]

13c
10052530333 MA=]
100 [ppm]

32768

4
0.96330739 [Hz]

31.56565657 [kHz]
25.25252525 [kHx]

X_Sweep
X Sweep_Clipped
Trr_Domain

Bxoton
39976219836 [MHx]

Irx Freq
Txx Offzet

Clipped TRUR

Decimation Reg =: 198( 197),q: 39
Seans 256

Total Seans 256

Relaxation Delay = 2[21

Recvx_Gain = s4

Temp Gt = 20.7[dC]
X_30_Width = 10[u=]

X_hoy_Time = 1.03808024 (=]

X Angle = 30[deq]

X Atn = 3.714B]

X Pulze = 3.33333333[us]

Trx Atn Dec = 23.151(aB]

Irr Atn Dec Cale = 23.151[aB]

Irzr_Atn Dec_Default Calc = 23.151[dB]

Irx Atn = 23.151(a8]

4.7826087 [kHz]

S2.9: 13C NMR Spectrum of compound Sc¢
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Sample Name  B-13 Position ‘ial 55 Sample type
User Name Inf Vol 0.5

ARNO: MELSI026 Acquired Time  §/8/2015 6:54:14 FM

Data Filename  080315M043.d

Instrument Name
ACQ Method

Instrument L
test.m

%10 5 |+Mixed Scan:1 (0.134-0.469 min, 21 Scans) Frag=80.0V 080915M043.d

8.25
84
7.751 o
7.5 el
iy @’R:_ 243.1
7- H
6.75
6.5
6.25]
[-§
5.754
5.5
5.25

24211

1.25 124.0

0.5 213.0

! 273.0

332.9 3601
T

(o |

S2.10: ESI+ Mass spectrum of compound 5d

B-13 in  DMSO-d&
A.R.No : HELSIO1S

Sample NHame:

Data Collected on:
DRILS-vnmrs400

Archive directory:

Sample directory:

FidFile: NELSID15 B-13

Bulse Sequence: BROTON [s2pul)

Solwvent: dmso
Data collected on: Cet B 2015

A
60 80 100 120 140 160 180 200 220 240_ 260 280 300 320 340 360 380 400 420

T
10 9 8 7 6 5 4 3
y iy i v
ul -y ~ @ o o
= o o o =
a as LR “

S2.11: 400 MHz 1H-NMR spectrum of compound 5d
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18-B-13_carbon-1-3 jdf

w
&
7

130.0

20.0 30.0 40.0 50.0 00.0 70.0 80.0 900 1000 10,0 1200
I 1 I 1 I 1 I I 1

10.0
1

—148.124

140382

"

&

~122.289

o0
]
s

~---- PROCESSING FPARAMETERS ----
sexp( 2.0[Hs], D.0[s] }

trapesoid{ D[], O[%], BO[%], 100[%] )
zerofill( 1)

£6t( 1, TRUB, TRUB )

machinephase

Derived from: §-B-13_carbon-1-1.3df

(Thousands)
i

X :ppm : Carbonl3

T T T T T T T T T
170.0 1600 1500 1400 1300 1200 1100 1000 90.0

T
80.0

T T T T
700 600 500 400

T
300

T
200

T
100

Filename §-B-13_caxbon-1-3
Buthor delta

Bxperiment caxbon_jxp

Sample Id 8-B-13

Solvent DHS0-DE

9-AUG-2016 13:20:
11-AUG-2016 19:13:
11-AUG-2016 19:14:

Ceomment single pulse decou
Data_Format 1D COMPLEX

Dim Sise 26214

Dim Title Cazbonl3

Dim Units [pE=]

Dimensicns =x

Spectrometer = JNI-BCE4005/L1
Pield St 9.389766[T] (400 [

¥_Acq Duration 1.03809024 (=]

13c
100.52530333 [1Es]
100 [ppa]

S, = 32768

B, 4

¥ Re 696330739 [Hs]

¥ Sweep 31_ 56565657 [kBx]

¥ Sweep_Clipped 25 25252525 [kBx]

Trr Demain Proton

Trr Freq 39978219838 [ME=]

Trr Dffset 5 [ppal

C13;

Decimation_Reg r: 198( 197),9: 39
Scans 128

Total Scans

128
Relaxaticn Delay 2131
Recve_Gain El

Temp Gt 18.5140]
X_90_Width 10[us]
X_Acq_Time 1.03805024151
X_Angle 30[deq]

X Atn 3.714B]

¥ Pulze 3.33333333[us]
Trx_Ata Dec 23.151[cB]
Irr_Atn Dec_Calc 23.151[aB]
Trr_Atn Dec_Defamlt_Cale = 23.151[dB]
Trr_Ata 23.151[dB]

4.7826087 [kHx]

S$2.12: 13C NMR Spectrum of compound 5d

Page S17




Sample Name B7 Position Vial 49 Sample type Instrument Name Instrument L
User Name Inj Vol 0.5 Data Filenamea  080315M037.d4 ACQ Method test.m
ARNO : MEL50020 Acquired Time  9/8/2015 65:33:29 FM

x10 5 |*Mixed Scan:1 (0.151-0.452 min, 19 Scans) Frag=80.0V 080515M037.d
5.6
6.4 4
5.2
64
5.84 2431
5.6+
5.44
5.24
5
4.8 4
4.6 4

o)
fnn
4.4 4 @—NH
4.24
44 24210
3.8+
3.64

O,

1241

0.2 2731

f |
40 60 20 100 120 140 _ 160 180 200_ 220 240 260 280 3200 320 340 360

S2.13: ESI+ Mass spectrum of compound Se

AM202016 02542 AM
5 mm Dual 13C/1H E517/0004

Time {see] 2.7320 [ Comment 5 mm Dual 13C1H S517/0004 [ Dawe 10 Jul 2015 14.34:48
10 Jul 2015 143448 Fie Name DiiUShoroect reporfibassiDALNL-16-1H\ 1ifid Freguency (MHz) 30013
iH Number of Transients 38 Cirigin spect Original Points Cownr 18364 Owner root
16334 Pulse Sequence 2030 Receiver Gain 143.70 SiMeyelical) (Hz) 500520 Solvent DMS0-df
14615377 | Specrrum Type STANDARD | Sweep Width (Hz) £004.84 Temperature (degree £ 23.160
U-16-1H.001 esp B3 SIRANACEIEIGRER R
27329 ?-\T o e Ir~ Ik & 3 ¥ 5 @ T

SRNse

S2.14: 300 MHz 1H-NMR spectrum of compound Se
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1000 1100 120.0 130.0 140.0 150.0

90.0
I

700 800

6(|).0

40.0 500

30.0
1

0.0
L

-

100
L

5-B-7_carbon-1-3 jdf

160.448
il

=] v "
=] I g &8
P =
= -] -
A [ =

—118.74

—107.705
1044

---- PROCESSING PARAMNETERS
zexp( 2.0[He], 0.0[=] )
trapesoid( O[], O[%],
zerofill( 1 )

££t( 1, TRUM, TRUB )
machinephase

P

80[%], 100(%] )

Derived from: 5-B-7_carxbon-1-1.3df

0

(Thousands)

T T T T T T T T T T T T
180.0 1700 160.0 1500 140.0 1300 1200 1100 1000 90.0 800 700
X : ppm: Carbonl3

T T T T T T
600 500 400 300 200 100

= 5-B-7_carbon-1-3.3
delta

"
s
o

7
a

5-AUG-2016 18:26:
11-AUG-2016 18:55:
11-AUG-2016 18:56-

zingle pulse decou

"
:
:

i

x
THM-BCE4005/L1

9.389766([T] (400[M
1.03809024[=]

13c
100.52530333[MA=]
100 (ppm]

32768

4

0.96330739([He]
31.56565657 [kBz]
25.25252525[kB=]
Proton

359 76219838 [MH=]
Sippa]

198( 197) @: 39
12

s
512

[N
n
s

u
i
]
®
8

10 [u=]
1.03803024(s]
30 [dea]
3.71dB]
3.33333333[us]
23.151[dB]
23.151[dB]
23.151[dB]
23.151[dB]

= 4.7826087 [kHz]

-
Irx_Rtn Dec Default Calc

S2.15: 13C NMR Spectrum of compound Se

Sample Name

Usar Name
AR NO :

=10 5

3.2
3.1

34
2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.24
2.1 4

f=
1.9
1.8
1.7
1.6
1.5+
1.4 4
1.2+
1.2
1.1

B-12 Position
Inj Vol

Acquired Time

Vial 54
0.5

MELSI025 9/8/2015 6:50:46 FM

Sample type

Data Filename  080315M042.d

Instrument Name
ACQ Method

Ingtrument 1
test.m

+Mixed Scan:1 {0.117-0.385 min. 17 Scans) Frag=-80.0V 080815M042.d

o
MH
4 >—NH :
24210

o—

124.1

60.0 113.0 213.0

2431

3!|6.1

60 80 100 120 140 160
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S2.16: ESI+ Mass spectrum of compound 5f

B=12 in DMEC-46
AR._Ho : HE1S5IDL&

Sample Name:
Data Collected an:
DRILS-wn=mr=400
Archive directory:
n]
Bample dirsesctory: Y—hH
as
Fidl : HE1 14_B-12
Pulse Sequence: FROTSN [a2pul) o—
Solvent: dmso
Data collected an: Set B 2015
§
A
LN I B E B SN S e B S S e S B S B R B R SR B CR Sy S B R Sy S E B S S N S
9 8 7 6 5 4 3 2
o bpdplyt gl b
- o - o
oo cod oo =
LT m
1
S2.17: 400 MHz '"H-NMR spectrum of compound 5f
P 5 S o v
= 18-B-12_carbon-1-3 jdf g 88
o= S o
- F 2&
$ 28 JEOL
‘ ‘ Salutions for Innowatio
g’ ---- PROCESSTHG PARAMATERS ----
- sexp( 2.0[Hs], 0.0[s] )
trapesoid( O[%], O[%], 80[%], 100[%] )
merofill( 1)
_ £Ft( 1, TRUB, TEUB )
=3 (] machinephase
& FrEa
S—NH : :
Derived from: 8-B-12_carbon-1-1_jdf
NH
EE
Filename = §-B-12_carbon-1-3.
O = Authox = dalta
= Hxpariment = carbon.jxp
EE Sample_Td = 8-p-12
Solvent = pMso-De
Creation Time = 8-AUG-2016 19:43:
Rewizion Time = 11-2U5-2016 19:0
ok Current Time = 11-AUG-2016 19:1¢
£ Comment = zingle pulze dacoun
= 10 COMPLEX
= 26214
= Carbonl3
< = [ppml
= =X
o = JHM-BCE4003/L1
Field Strength = 9.389766[T] (400 (M
o X_Acq Duration = 1.03809024151
= X Domain =13C
F7 X _Freg = 100.52530333[MA=]
X_Dffzat = 100[pga)
¥ Point = 32768
XP: =a
= X Re. = 0.96330733[Hz]
= H_Swe = 31.56565657 [kHz]
- 3 Swe = 25.25252525[kHz]
Irr_Doma: = Broton
Irx Freq = 399.786219838[MHz]
Irr Offzet = S[ppal
= Clipped =
=5 Decimstion Reg = z: 198( 197),4: 39
3 Scans =128
Total Scans = 128
= Belaxation Delay = 3[=1
= Recve Gain = =4
R Temp Get = 21[4C]
- X 90_Width = 10[us]
El X_Acg Time = 1.03809024(s]
2 X Angle = 30[deg]
2 | | atm = 3.71am
Eo M " g sngh X Pulze = 3.33333333[us]
= i 1 L2 Trx_Atn Dec = 23.151[dB
T T T T T T T T T T T T T T g5 T T T T Ixx_Atn Dec_Cale = 23.151[aB]
190.0 1800 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 800 700 60.0 500 400 300 200 100 I e Do e Y ::Hi:
X :ppm: Carbonl3 Irr Dec Bandwidth Hs = 4.7826087 [kHz]
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S2.18: 13C NMR Spectrum of compound 5f

Sample Name B11 FPosition Vial 53 Sample type Instrument Name Instrument 1
User Name Inj Vel 0.5 Data Filename  080915M04L.d ACQ Methad test. i
AR NO : MELSI0 24 Acquired Time  3/8/2015 6:47:16 FM

=10 5 |+*Mixed Scan:1 (0.134-0.435 min, 19 Scans) Frag=80.0v 080915M041.d

54
4.8
4.6
4.4 ]
4.2

4]

213.0

-84 247.0

: 227.0 |

L
140 150 160 170 180 190 200 210 220 230 240 250 260 270 =280 290 300 310

S2.19: ESI* Mass spectrum of compound 5g
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Data Collected an:
CRILS-vn=r=400
Archive dizectory:

Sample dizectery:

FidFile: WEL1SI013_B-11

YNH cl
a:
Bulse Sequence: BROTON [s2pul)

Solvent: dmso
Data ected an: Oct B 2015

]
T T | T T T ['I'l T 1 1 II T T T I T T T T [ T T T 1 | LI | T I'l T LI T [l T T T | T T T f'l T
10 9 8 7 6 5 4 3 2 1
o Py by
] RO B3 3
[=] o oo Lo | -

S2.20: 400 MHz 1H-NMR spectrum of compound 5g

8-B-11_carbon-1-3 jdf
a =~
Z =
b S &
= £ s
=
e - PROCESSING PARAMSTERS
4 sexp( 2.0[Hs], 0.0[s1 )
_ trapesoid( O[%], 03], 80[%], 100[%] )
= zerofill{ 1)
=4 £££( 1, TRUB, TRUE )
o machinsphase
4 0 =
= Derived from: 5-B-11 carbon-1-1.jdf
= >—NH Cl
=X = 8-B-11_carbon-1-3.
- delta
E cazbon. jxp
8-B-11
< MS0-D6
= 8-AUG-2016 18:33:
= 11-AUG-2016 19:06:
3 = 11-AUG-2016 19:07:
= single pulse decou
4
= X
= THI-BCE4005/T1
5 2.389766[T] {4000M
E 1.03809024(z]
g 100.52530333 [MEx]
& 100 [ppm]
32768
= $6330739(Hs]
- 31.56565657 [kHx]
z ¥ Sweep_Clipped S . 25252525 [kHz ]
Proton
B 39976219838 [MHx)
_ S [ppm]
= TRUB
=4 Decimation Req x: 198( 197) ,9: 39
Seans 128
4 Total Scans 128
=1 Relaxation Delay
= Becwr_Gain
w Temp Get
'% E ¥_30_Width
g L ¥ Aoy Time
e ¥ Anale
Q< ¥ atn
= ¥ Pulse 3.33333333[us]
= ] Irr_Atn Dec 3.151[eB]
T T T T T T T T T T T T T T T T T Irr_Atn Dec Cale '3.151 [dB]
1700 1600 150.0 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 (Ir=AtaDec Default Cale = 23.151[dB]
Irr_Atn Noe 3.151[eB]
X :ppm : Carbonl3 Irr Dec Bandwidth Hs = 4.7826087 [kHz]

S2.21: 13C NMR Spectrum of compound 5g
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Sample Name E-10 Position Vial 52 Sample type Instrument Name Ingtrument 1
User Name Inj Vol 0.5 Data Filename  080915M040.d ACQ Method test.m
ARNO: ME181023 Acquired Time  9/8/2015 £:43:46 FM

x10 5 |+Mixed Secan:1 (0.134-0.502 min, 23 Scans) Frag=80.0V 0808156M040.d

1.6
1.55- %
1.54

BN
1.454 @—NH 247.0
1.44 Cl
1.354 246,058
1.34

1.254
1.2
1.154
1.1
1.054
9
0.951
0.9
0.85-
0.8
0.75-
0.7-
0.65-
0.6
0.55+
0.5-
0.451
0.4
0.35-
0.3
0.25-
0.2-
0.154
0.1

2271
0.05 [ 24|3.0- 270.0

213.0

195 200 205 210 215 220 225 230_235 240 245 250 255 260 265 270 275 280 285 200 295
S2.22: ESI* Mass spectrum of compound 5h

B-10 in DMSO-46
AR._Na : HELS5IOL12

Sazple Mame:
Data Collected on:

DRILS-vn=rs400
Archive directory:

Q
Sazple dirmctory: }‘NH
NH
FidFile: NELSI0l2_B-10 cf
Bulse Sequence: PROTCH [s2pul)

Solvent: dmsc
Data collected on: Oet B 2015

LA B B D B B S S B B B B A BN A R B S RN S B S B SR B A B B E R N B S NN S B B A BN B B B B N S B B B BN B

T
9 8 7 3 5 4 3 2 1 FPm
o 7.5 8 i e
e L

S2.23: 400 MHz 'H-NMR spectrum of compound 5h
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5-B-10_carbon-1-3 jdf

130.0
1

~ 152916

1200
1

110.0

$—NH

30.0 400 50.0 60.0 70.0 0.0 900  100.0
1 1 1 1 1 1 I

200
1

10,0
1

Cl

---- PROCESSING PARAMTERS —---
zexp{ 2.0[Hz], 0.0[=]

trapezoid( O[¥], O[], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUA, TRUB )

machinephazs

PR

Derived from: 5-B-10_carbon-1-1.3df

(Thousands)
0

X :ppm: Carbonl3

T T T T T T T T T T T T T T T T T T
1800 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.00 90.0 800 700 600 500 400 300 200 100

§-B-10_carbon-1-3.
delta

cazbon. jxp

5-B-10

DMED-DE
5-AUG-2016 19:06:
11-AUG-2016 18:58:
11-AUG-2016 19:01:

single pulse decen
1D CoMPLEX

E

X
Spectrometer THM-BCE4008 /L1
Picld Strength
X_Acy Duration
¥ Domain

9.389766[T] (400[H
1.03809024([s]

X Freq 100.52530333[MHx]
X 0ffzet 100 [pgm]
¥ Points 32768

Il
0.96330739 [Hx]

X _Sweep 31.56565657 [kBz]
¥ _Sweep_Clipped 25.25252525 [kHz]
Ixr Domai Proton

399.78219838 [MHx]
5 [ppa

,e
o
g
i §
3 i
AT i G s

TRUB
Decimaticn Reg x: 198( 197) ,3: 39

Scans = 512
Total Scans = 512
Relaxation Delay = 2[s]

- Gain~ =54
Temp Get = 20.9[4C)
X_90_Width = 10[us]
X_Acy_Time = 1.03809024[s]
X _Angle = 30[deg]
X Atn = 3.7[dB]
X _Pulze = 3.33333333[us]
Trr_Atn Dec = 23.151[dB]
Irr Atn Dec_Calc = 23.151[dB]
Ixr Atn Dec Default Calc = 23.151[dB]
Irr_Atn Hoe = 23.151[dB]

Trr Dec Bandwidth Hs 4 7826087 [kHx]

S2.24: 13C NMR Spectrum of compound 5h
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Sample Name B9 Position Vial 51 Sample type Instrument Name
User Name Inj Vel 0.5 Data Filename  080315M033.4 ACQ Method
AR NO : MEL1SI022 Acquired Time  3/8/3015 6:40:22 FM

Instrument L
tect.m

»x10 5 |[+Mixed Scan:1 (0.134-0.502 min, 23 Scans) Frag=80.0V 080815M0398.d
1.1

1.051
14
0.954 o
}\—NH
a8 B Q

0.854
0.8l 246.056 Tl

247.0

0.75-
0.7
0.65-
0.6
0.554 213.0
0.5
0.45-
0.4
0.35-
0.31
0.251
0.2
0.154
0.1
0.05-

‘ 2271

185.9 24|3"1 | 278.8
1

180 190 200 210 220 230 240 250 260 270 280 290
S2.25: ESI* Mass spectrum of compound Si

B-0 in DMSO-46
A.R.Ho : MELSIOLL

Sazple Hame: o
BN
Data Collected on: @—NH
DRILS-vnmrs400
Archive directory:
Tl
Sa=ple directozy:
FidFile:- ]TE].SID].]._B—Q
Pulse Sequence: BROTON (sZpul)

Solvent: dmss
Data eollected an: Oet B 2015

200

1
vl

0.8@
1.22
4.05
4.00
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S2.26: 400 MHz 'H-NMR spectrum of compound 5i

J8-B-9_carbon-1-3 jdf

1204
152.954

20.0 30.0 40.0 500 60.0 70.0 80.0 90.0 1000 1100
1 1 1 1 1 1 1 1

10.0
1

. M

491

&

&

0O

ZT

Cl

---- PROCESSING PARRMETERS ----
sexp( 2.0[Hs], 0.0[=] )

trapesoid( O[%], 0[%], BO[%], 100[%] )
zerofill( 1 )

£6¢( 1, TRUM, TRUM )

machinephase

P

Derived from: 8-B-9_carbon-1-1.3df

(Thousands)
o

X :ppm : Carbonl3

T T T T T T T T T T
1800 170.0 1600 1500 1400 130.0 1200 1100 1000 900

Filename = 8-B-9_carbon-1-3.j
Buthox = delta

Bxpeximent =

Sample_Id =

Sclvent =

Comment =
Data_Format =

Dim Size =

Dim Title =

Dim Units =

Dimenzions =i

Spect rometer = JH-BCE400S/T1
Field St 9.389766[T] (400[M
X_Acg Duration 1.038090241s1

X Domain 13C

X Freq 100.52530333 [MH=]
X Offzet 100 [ppm]

X Points 32768

X _Preccans
¥ Bescluticn
X_Sweep

¥ Sweep_Clipped
Trr_Domain

4
0.96330739[Hz]

31.56565657 [kBz]
2525252525 [kHz]

roton
39976219838 [MHx=]

Irr Freq
Trr Dffset

Clipped TRUE
Decimation_Reg x: 198( 197),q: 39
Scans 128

Total Scans 128

Relaxation Delay = 2[s]

Recvz_Gain =54

Temp_Get = 19.9[4C]
X_90_Width = 10[u=]

X_Acy_Time = 1.03808024[=]

X _Angle = 30[deqg]

¥ Atn = 3.714B]

¥ Pulse = 3.33333333[us]
Trr_Atn Dec = 23.151[dB]

Irr_Atn Dec Cale = 23.151[dB]

Irr Atn Dec Default Calc = 23.151[dB]

Irr Atn Noe = 23.151[dB]

Irr Dec_ Bandwidth Hz 4.7826087 [kHz]

S2.27: 13C NMR Spectrum of compound 5i
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Sample Name B-14 Position Wial 56 Sample type Instrument Name Instrument 1
User Name Inj Vel 0.5 Data Filename  080315M044.d ACQ Method test.m
AR NO: MELSI0ZTF Acquired Time 9/8/2015 6:57:37 FM

x10 5 |+Mixed Scan:1 (0.151-0.435 min, 18 Scans) Frag=80.0V 080515M044.d

2.6
2.5
2.4 o]

.y 213.0 S nH no,
- O
2.2

2.1
24
B=F
.84

T T (T A A S

fooopo0o0000
tn

14 60|.1 123.9 24|3-0 31$3.1
1

60 80 160 120 140 160 180 200 I220 240 260 280 200 320 340 2360 380 400 220
S2.28: ESI* Mass spectrum of compound 5j

B-14 in  DMSQ-46
A.R.Na : MELSIOLG

Sample Haze:

Data Collected an: o
DRILS-wmmrs400 }—HH NOs

Archive directary: @—NH

Sample direstary: E::\:

FidFile: WELSIOLE_B-14

Bulse Sequance: FROTON (s2pul)

Salwent: dmsa
Data esllected on: Get 20 2015

I
9 8 k! 6 5 4 3 2 i PEM
7 o teyen B ol s
8 a Ama a4 4
- - TS -

S2.29: 400 MHz '"H-NMR spectrum of compound 5j
Page S27



J0-B-14_carbon-1-3 jaf
o w
=E S JEOL
N Solutions for innovation
\* =
=] ---- PROCBSSING P! TERS ----
Z sexp{ 2.0[Hs], 0.0[s] )
trapesoid( O[%]1, O0[%], B80[%1, 100[%] )
< merofill( 1 )
3_ ££€( 1, TRUM, TRUE )
— machinephasze
- H NO2 =
?;— O N Dexived from: 9-B-14 carbon-1-1.3df
NH
= ferengy e
= BExperiment arbon. jxp
2 Sample_Id —B-12
Solwvent DHMS0-D6
= Cxeation Time AUG-2016 14:16:
217 Revizion Time AUG-2016 18:15:
Current Time 1-AUG-2016 19:16:
= Comment ingle pulse decou
2 Data Format 1D CoMPLEX
Dim Size 6214
_ Dim Title arbonl3
=] Dim Units prm]
= Dimensicns
Spectrometer = MM-BcE400S/T1
E, Pield St 389766([T] (400[M
2 ¥ Aoy Duration 03809024121
= gg 52530333 [MH=]
24 = i
= 96330739 [Hz]
= X Swesp 156565657 [kBx]
F ¥ Sweep_Clipped 5 25252525 (kix]
Trr_Domain roton
= Ixx Freq 9976219838 [MHx]
=] Ixx_Offzet [pp=]
o Clij TRUE
Decimation Reg 198( 187) ,9: 39
= Scan= 26
= Total Scans =128
a
Relaxation Delay
= Recvwr tiy
= T Gat
L - e X_90_Width
E I I ¥ Ao Time
2 i | . 3 Pl
S L ¥_Atn
= ¥ Pulse
—- Izr Atn Dec
T T T T T T T T T T T T T T T T T Ixx_Atn Dec Calc
1700 1600 150.0 1400 130.0 1200 1100 1000 %00 800 700 600 500 400 30.0 200 100 i'&i&%:)ﬁﬂ“ltﬁh
X : ppm : Carbonl3 I:::Den:ﬂundun.dth_ﬂ-
S2.30: 13C NMR Spectrum of compound 5j
Sample Name B-15 Position Vial 43 Sample type Instrument Name Instrument 1
User Name Inj Vol 0.5 Data Filename  0B0915M031.d ACQ Method test.m
ARNO: MELSIOL4 Acquired Time  9/8/2015 6:12:49 PM
%10 5 |+Mixed Scan:1 (0.134-0.402 min, 17 Scans) Frag=80.0V 080515M031.d
2.94
2.8
2.7
2.64 213.0
2.5
2.4
2.3
2.2
2.1
2 o
B-nH
Od
1.8 Ny
L7 257.08
1.6
1.5
1.4
1.3
1.2
1.1
14
0.9
0.8+
0.7 4 258.0
0.6 4
0.5+
0.4 4
0.3+
0.2
0.1
186.0 246.9 2791
o 1 1 1 L

170 180 190 200 210 _ 220 230 240 250 @ 260 270 280 290 300

S2.31: ESI* Mass spectrum of compound 5k
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B-15 in DM5G-46
A.R.No : KELSIOLT7

Sazple Naze:

Data Co
DRILS-vnmrs400 }>—HH

Archive directary: HH @—Noz

Sample directory:

cted on:

FidFile: NE15I017_B-15

Pulse Segquence: PROTON [s2pul)
Solwvent: dmsao
Data eollected en: Oet 20 2015

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 T '| T T T T I T T T T [ T T T T
9 8 7 6 5 4 3 2 1
v g i Lty o
L5 Gk LhITLL L% T
W0 RS AR h3ER S 3
s & s oo ongs o o

S2.32: 400 MHz '"H-NMR spectrum of compound 5k

0-B-15_carbon-1-3 jdf
= &
= )
---- PROCHSSING PARAMATERS ----
< sexp( 2.0[Hs], 0.0[s] )
== trapesoid( O[&], O[%], BO[%], 100[%] )
= mexofill( 1)
££t( 1, TRUH, TRUE )
machinephasze
o H =
7 ) N N02 Dexived from: $-B-15_carbon-1-1.3df
= NH
L = 9-B-15_carbon-1-3.
= delta
= caxbon.jxp
o = 9-B-15
= = Dms0-D6
= = 9-AUG-2016 16:29:
= 11-AUG-2016 19:20:
= 11-AUG-2016 13:21:
= = zingle pulse decou
%’ = 10 OOMPLEX
= 26214
= Caxboni3
= [pp=]
o =x
= = JHM-BCE400S/L1
7
= 5.389766[T] (400[M
= 1.038090241z]
i =13C
=1 = 100.52530333[1H=]
g = 100Ippm]
= 32768
-1
= 0.96330735[Hx]
= 3 Sweep = 31.56565657 [kBx]
= X Sweep_Clipped = 2525252525 [kH=]
@ = =
Irr Domain = Broton
Irr Freq = 399.76219838 [1Hz]
Irr Offzet = 5 [ppal
o [T = TRUE
= Decimation Req = x: 196( 197) ,a: 39
& Soans =128
Total Scans =128
o Relaxation Delay = 2[=1
= Recvx_G =54
W = Temp Get = 21.1[dC]
o X 90 Width = 10[u=]
s X Aeq Time = 1.03805024[=]
g ¥ Angle = 30[deg]
=] 3 Atn = 3.714B]
= o ol ety A # = S ¥ Pulze = 3.33333333[u=]
= Irr_Atn Dec = 23.151[4B]
T T T T T T T T T T T T T ™ T T T T | Trx_Atn Dec Cals = 23.151[aB]
180.0 170.0 160.0 150.0 140.0 130.0 120.0 1100 1000 900 800 700 600 500 400 300 200 100 L e el e e Cae | Y 21 S K
; Irr Atn Noe = 23_151[dB]
X : ppm : Carbonl3 Trr Dec Bandwidth Hs = 4.7826087 [kHz]

S2.33: 13C NMR Spectrum of compound Sk
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Sample Name B-15 Pasition WVial 44 Sample type Instrument Name Instrument L
User Name Inj Vol 0.5 Data Filename  080315M032.d ACQ Method test.m
ARNO: MELSIO1S Acquired Time  9/8/2015 6:16:16 PM

x10 5 |+Mixed Scan:1 {0.151-0.415 min. 17 Scans) Frag=80.0V 0805156M032.d
2.24

2.14
24

o] 213.0 o

o
.61
.54
44
-3
.24
<1

a4 a4 d A od o d da

14
0.9
0.8+
0.7
0.6
0.5+
0.4
0.3
0.2

i 186.0 258.0 279.0
o | i i |

180 190 200 210 220 230 240 250 260 270 280 290

S2.34: ESI* Mass spectrum of compound 51
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B-16 in  DM8O-46
AR_No : HELS5IOD1B

Archive directary: D2
Sazple directory:

FidrFile: NELSIOLE_B-16

Pul=e Seguence: PROTON (s2pul)

Solwent: dmsao
Data collected on: Oet 20 2015

0.06L
2. o07{
2. o0L
o.osL 1 T
2. 96
3.10{

S2.35: 400 MHz "H-NMR spectrum of compound 51

= = T womwn o
9-B-16_carbon-1-3 jdf 45 RaIER &
S wi oweisd e
b sz agdd d JEOL
=] I "o | AnovaLos
Q 1 1]
4 ---- PROCESSING DARAMETERS —-—-
- zexp( 2.0[Hsl, 0.0[z] )
= txapesoid( O[#], O0[%], BO[%], 200[%] )
£ H zexofill( 1 )
— ££6( 1, TRUE, TRUE )
0] N machinaphazs
E FE=
= Derived from: 9-B-16_carbon-1-1.3df
7 NH -
2
= Filename
= Buthox
i Hiperimant
4 Sample
Solwent
= Creation Time
=1 Revizion Time
(s Current Time
B Comment
i Data_Format
= Dim Size
= Dim Title
= Dim Units
Dimencions X
E Spectrometex JHH-BCE400S /L1
2 Field Strength 9.389766[T] {400[M
S X Acq Doration 1.03808024[=]
¥ Domain 13C
E ¥ Freq 10052530333 [MAz]
¥ Dffzet 100 [ppm]
g X Pointz 32768
24 X Prezcans 1
2 ¥_Resolution 0.96330739(Hz]
X Sweep 3156565657 [kEz]
1 X_Sweep_Clipped 2525252525 [kHz]
Irr_Demain Prat
= Irr_Frea 39976219638 [MAz]
=1 Irr Dffzet 5 [pp=]
= Clipped
Decimation Reg x: 198( 157),q: 39
4 Seans 128
Total_Scans =128
=4 Relaxation_Delay 2[s]
o Recvz_Gain 54
o Temp Get 20.714C]
= X 90 Width 10[uz]
E| L X Aoy Time 1.03809024(z]
3 i , L ¥ (e X Angle 30 [dea]
z X Atn 3.704B)
= X Pulze 3.33333333[us]
= ] Irr_Atn Dec 23.151[dB]
T T T T T T T T T T T T T T T T T T Irr Atn Dec Calc 23.151[aB]
180.0 170.0 160.0 150.0 1400 130.0 1200 1100 1000 @00 800 700 600 50.0 400 300 200 100 e o ) 1oL
Trr_Atn Foe 23.151 [dB]
X : ppm : Carbonl3 Trr_Dec_Bandwidth Hs = 4.7826087 [kHz]
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S2.36: 13C NMR Spectrum of compound 51

Sample Name BNLU=ATS Position Vial 11 Sampla type Instrument Nama Instrument 1
Usar Mame InjVol 05 Data Filename 270115M011.d ACQ Method test.m
AR NO: ME15A095 Acquired Time 1/272015 11:29:47 AM

%10 & [+*Mixed Scan:1 {0.168-0.285 min, & Scans) Frag=80.0V 270115M011.d

1.35 2591
1.34
1.25+4 SE—NH
1.2 04®—N
1.154 s @
A:17 258.08
1.05-
9 4
0.95+
0.9
0.85+
0.8 -
0.75+
[
0.65+
0.6 -
0.554
0.5
0454
04 <
0.354
0.3
0.254
0.2
0,154
0.1 225.1
0.054 243.0
o ol I

J 314.1 349.0
i

100 120 140 160 1820 200 220 240 260 = 280 200 320 340 260

S2.37: ESI* Mass spectrum of compound 5m
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BNU-ATS in DMEC d&
A.R.No : HELSALOD4

Sazple Haze:
Data Collected on:

DRILS-vnm=rs400
Archive directary:

Sample directary:
FidFile: NELSA104_BNU-ATS
Pulse Segquence: PROTON [=2pul]

Solvent: dm=a
Data collected on: Fab 19 2015

L iy Ll L
o NN N -
g 1383
L] Ne - o

S2.38: 400 MHz 1H-NMR spectrum of compound Sm

3.oo0C

310-B-17_carbon-1-3 jdf

130.0

140.085

180.131
—132.888
124,196
114202
7l

120.0
I

:;

157.084

20.0 300 400 500  60.0 70.0 800 900 1000 110.0
I | 1 I L L
7]

10.0
I

JEOL

Solutions for knovation

---- PROCESSTHG PARAMETERS —---

sexp( 2 0[Hs], 0.0[s] )

trapezoid( O[®], O[%], B0[%], 100[%] )
sexofill( 1)

££t( 1, TRUB, TRUE )

machinephase

-

Derived from: 10-B-17_carbon-1-1.3df

0
3

(Thousands)

X :ppm: Carbonl3

T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 800 70.0 600 500 400 300 200 100

Pilensme = 10-B-17_carbon-1-3
Author = delta

Experiment = carbon.jxp

Sample ] = 10-B-17

Salvent = DMSD-D6

10-AUG-2016 15:50:
11-AUG-2016 19:23:
11-AUG-2016 19:24:

Bevizion Time =

Comment = zingle pulse decou
Data Format = 1D COMPLAX
Dim_Size = 26214

Dim Title = Carbonl3

Dim Units = Ipp=l

Dimensions =x

Spectrometer =

Field st: = 9.389766[T] (4004
X_Acq Duraticn = 1.03809024[5]

¥ Domain = 13C

¥ Freq = 100.52530333[1Ax]
¥ Offzet = 100[ppm]

¥ Points = 32768

¥ Sweep_Clipped =
Irr Freq = 399.78219838 MHz]
Irr Offzet = Slpp=]

1 = TEUR

Decimaticn Reg = x: 198{ 197) ,g: 39
Scans =128

Total Scanc =128

Belaxation Delay = 2[=]

Recvr_Gain = 54

Temp Get = 20 4[dC]

X 90 Width = 10[u=]

¥_Acq_Time =

THM-BCE400S/T1

4
0.96330739[Hs]
31.56565657 [kBz]
25.25252525 [kHz]
Proton

1.03809024(5]
30 [degl]
3.7[dB]
3.33333333[us]
23.151[dB]
23.151[dB]
23.151[dB]
23.151[dB]

4 7826087 [kHz]

S2.39: 13C NMR Spectrum of compound 5m
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Sample Name BWLR=AFT Position Wial 54 Sample type Instrument Name Instrument 1
User Mame Inj Vol 0.5 Data Filename 230115M0B7.d ACQ Method test.m
AR MO : MEL1SADS? Acquired Time 1232015 4:52:43 PM

x10 & |[+Mixed Scan:1 {0.168-0.285 min, 8 Scans} Frag=80.0%V 230115M087.d

4 -
B

2931
(=

. P@"?"bc.

=2

vowwow

25204

NN NN

R 382.1
4

0 i@ Du0

2 1241

120 140 160 120 200 220 240 260 (8] 200 @ 320 340 360 280 400 420

BHO-ATT
AR.No : HELSALDE

5
S-nH
Sezple Hame: KOGNH DCI

Data Collected on:
DRILS-vmmrsd00
Archive directozy:

in DMEQ dE

Sample direstary:

FidFil.

: WELSALD6_BNU-ATT

Bulse Sequence: PROTON [s2pul)
Solvent: dmso
Data collected on: Feb 19 2015

1.83L
o.ozL
a.na-[
o.951T
2.00L

S2.41: 400 MHz '"H-NMR spectrum of compound 5n
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10-B-18_carbon-1-3 jdf
<= S 2 FIEXARETLE g 'JEOL
=E o 0 Fr T T £
= = dasexans i Solitions for lanowatior
< | ---- PROCESSING PARAMETERS —---
23 sexp( 2.0[Hs], 0.0[s] )
= trapesoid( O[], O[], BO[%], 100[%] )
zerofill( 1 )
= ££t( 1, TRUN, TRUE )
<r:i_ H machinephase
e S N 5
< Y Derived from: 10-B-18_carbon-1-1.3df
NH
S | = 10-B-18_carbon-1-3
- = delta
= carbon.j
= = 10-B-18
=5 Cl = DMsO-DS
= 10-2UG-2016 18:28:
= 11-20G-2016 19:26:
= = 11-AUG-2016 19:27:
o0 = zingle pulse decou
= 10 CoMPLEX
= = 26214
= = Carbonl3
~ = [pp=]
=X
= = JHM-BCE400S/L1
=3 Field st = 9.389766[T] (400([M
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S2.42: 13C NMR Spectrum of compound 5n

Page S35



BNUWATS Position vial 55
Inj Vol 0.5

Acquired Time  1/23/2015 45402 PM

Sampla Mame
User Name
AR NO :

Sample type
Data Filename
MELEADSS

230115MOBEd

Instrument Name
ACQ Method

Instrument 1
test.m

10 6 |+*Mixed Scan:1 (0.168-0.285 min, & Scans) Frag=20.0V 230115M082.d

1.35
1.3
1.25
1.2
1.15
1.14
1.05
14
0.95
0.9
0.85-
0.8
0.75-
0.7
0.65-
0.6
0.55-
0.54
0.454
0.4
0.35-
0.3
0.25
0.2
0.15-
0.14
0.05-

5
nn
/04®*NH

29204 cl

124 .1
2771
| |

2831

3821

120 140 160 120 200 220 240 260

S2.43: ESI+ Mass spectrum of compound 5o
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S2.44: 400 MHz '"H-NMR spectrum of compound 50
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S2.45: 13C NMR Spectrum of compound 50
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S2.46: ESI* Mass spectrum of compound 5p
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S2.47: 400 MHz '"H-NMR spectrum of compound 5p
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S2.48: 13C NMR Spectrum of compound 5p
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S3.

Molecular modeling images (2D) of compound Sh with CYP1A1, CYP1B1 and
CYP1A2
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