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Supplementary Figures 

 

Supplementary Figure 1. SJC2 moderately antagonizes PPARγ. The assays were performed 

as described for Figure 1b,c. 
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Supplementary Figure 2. Full gel images for Figures 2 and 4.  
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Supplementary Figure 3. SPA70 sensitizes cancer cells to chemotherapeutic agents. LS180 

cells with stable overexpression of hPXR (a), SNU-C4 with or without siPXR (b), and LS1034 

cells (c) were treated with serially diluted compounds (vinblastine: VBL; vincristine: VCR, 

paclitaxel: PTX) and either 0.1% DMSO or 10 µM SPA70 for 96 h before a CellTiter-Glo assay 

was performed. Data are presented as described in the legend for Figure 3. Final DMSO 

concentration was 0.2% in (a) - (c). *P < 0.05, **P < 0.01 or ****P < 0.0001 for SPA70-treated 

cells compared to DMSO-treated cells by using a t-test (a and c) or for each group compared to 

siNT-treated cells by using one-way ANOVA with Tukey's multiple-comparison test (b). 
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Supplementary Figure 4. Expression levels of hPXR in various cell models. hPXR mRNA 

levels were analyzed by real-time PCR in LS180 and LS180 cells with exogenously expressed 

hPXR (LS180-hPXR) (a); in LS180, SNU-C4, and LS1034 colon cancer cells and in primary 

human hepatocytes (b); and in SNU-C4 cells with either siNT or siPXR (individual or pooled as 

indicated) (c). Each data point represents the level of hPXR mRNA in an individual experiment. 

Data are expressed as the mean and 95% CI from three independent experiments. 
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Supplementary Figure 5. SPA70 does not cause detrimental health effects in mice at doses of 

250 or 500 mg kg–1. (a) In the acute toxicity experiment in healthy mice, the body weight of the 

animals was monitored daily during SPA70 treatment (by intraperitoneal [i.p.] injection, left panel, 

or oral administration [p.o.], right panel). Data represent the mean ± SEM for five mice in each 

treatment group. *P < 0.05 for the SPA70-treated group compared to the vehicle-treated group by 

one-way ANOVA with Tukey's multiple-comparison test. (b) Liver-function profile (alanine 

transaminase [ALT]; aspartate transaminase [AST]; and alkaline phosphatase [ALKP]) after the 

indicated treatments. (c) Renal-function profile (blood urea nitrogen [BUN] and creatinine) after 

the indicated treatments. (d) Glucose and lipid (amylase, cholesterol, and triglyceride) profile after 

the indicated treatments. (e) Profile of total bilirubin, total serum protein, and albumin after the 

indicated treatments. (f) Complete blood count after the indicated treatments. Each data point 

represents the level of the measured variable in an individual mouse, and the lines indicate the 

mean for each treatment group (i.p. or p.o.). 
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Supplementary Figure 6. SPA70 enhances corepressor association with hPXR, whereas SJB7 

enhances coactivator association with hPXR. (a) A mammalian two-hybrid assay was used to 
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measure the association of hPXR with SRC-1, TIF2, SMRT, and mNCoR. VP16-hPXR (hPXR: 

wild-type hPXR; M425A: hPXR M425A; F429A: hPXR M429A) and GAL4 DBD coregulator 

(the GAL4 DNA binding-domain fused to the coregulator) were transiently expressed in LS180 

cells; the cells were treated with DMSO (0.1%), SPA70 (10 µM), rifampicin (RIF, 4 µM), or SJB7 

(4 µM); and the interaction between the two fusion proteins was assayed by quantifying the 

resultant specific GAL4-luc reporter activity (presented as relative luciferase units [RLU]) by 

normalizing the firefly luciferase activity to that of the Renilla luciferase (the internal control). For 

the effect of SPA70 on hPXR association with SMRT or mNCoR, or the effect of RIF/SJB7 on 

hPXR association with SRC-1 or TIF2, the data represent the mean ± SEM from six independent 

assays, and statistical significance was calculated by a t-test (for SMRT and mNCoR) or by one-

way ANOVA with Tukey's multiple-comparison test (for SRC-1 and TIF2). For the effect of SJB7 

on hPXR association with SMRT or mNCoR, or the effect of SPA70 on hPXR association with 

SRC-1 or TIF2, the data are expressed as the mean and 95% CI from four independent assays. (b) 

A TR-FRET cofactor recruitment assay was used to measure the interaction between hPXR and 

fluorescently labeled SRC-1 (F-SRC-1) or NCoR peptide (F-NCoR) in response to different 

concentrations of SPA70 (for F-NCoR) or SJB7 (for F-SRC-1). TR-FRET signals were expressed 

as 10,000 × the 520 nm/490 nm emission ratio, as described in the online methods. (c) SPA70 

blocks the agonistic effect of SJB7. Results are shown for vector (pcDNA3), wild-type hPXR 

(hPXR_wt), hPXR M425A, and hPXR F429A in LS180 cells in response to treatment with 0.1% 

DMSO (control), RIF (4 µM), SJB7 alone (4 μM), or SJB7 combined with SPA70 (10 μM). 

CYP3A4 promoter activity was expressed in RLU by normalizing the firefly luciferase activity to 

that of the Renilla luciferase from pRL-TK (as a transfection control). Data are expressed as the 

mean ± SEM from six independent assays.  

  



9 

 

 

 Supplementary Figure 7. Crystal structure of hPXR LBD in complex with SJB7, displaying 

additional interacting residues. a) Cross-eye stereo view of a section of the 2Fo-Fc map (1.0 

sigma) showing the electron density around SJB7 and some of the interacting residues (represented 

as sticks). Carbon atoms corresponding to SJB7 are shown in white and those of the hPXR LBD in 

light blue. b) For clarity, the selected residues are labeled and illustrated along a cartoon 

representation of the hPXR LBD (carbon atoms are shown in cyan). Color code for the stick 

representations: blue, nitrogen; magenta, oxygen; yellow, sulfur. 
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Supplementary Figure 8. Differential HDX data for SJB7 and SPA70. The sequence of the 

peptide is provided, along with the charge state of the ion (z) and the hPXR starting and ending 

residue numbers. The values listed under each HDX experiment demonstrate the averaged 

difference in the percentage of deuterium incorporation for the corresponding peptide in two 

different states across all exchange time points (i.e., 10 s, 60 s, 300 s, and 900 s), and the numbers 

in parentheses in the columns for each HDX experiment represent the standard deviation 

calculated from three replicates. The HDX data from all overlapping peptides were consolidated to 

individual amino acid values by using a residue averaging approach1. We applied a smooth-color 

gradient key (shown at the bottom of the figure) to represent the related protein regions with 

statistically significant differential deuterium incorporations (i.e., regions that show protection 

against solvent exchange). HDX Workbench (the software used in this study) automates HDX 

color according to this key. The statistical summary was derived from a two-way ANOVA for 

each pairwise experiment (P < 0.05). A negative value represents decreased deuterium 

incorporation or stabilization in the corresponding region of the receptor protein when a binding 

event occurs. Peptides exhibiting statistically insignificant or undetectable changes are colored 

gray. N/A indicates that the peptide was not detected in that experiment.  
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Supplementary Figure 9. Synthesis of SJB7 (LC-24). Reagents and conditions: (a) concentrated 

HCl, NaNO2, H2O, 0 oC for 15 min; (b) NaN3, H2O, room temperature for 2 h; (c) MeONa, 1-((4-

(tert-butyl)phenyl)sulfonyl)propan-2-one, MeOH, 60 oC overnight. (d) MeONa, CuCl2, DMF, 130 

oC overnight. 

 

  



13 

 

a 1H NMR spectrum of compound SJA1 (LC-8) 

 

 

13C NMR spectrum of compound SJA1 (LC-8) 
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b 1H NMR spectrum of compound SJA3 (LC-10) 

 

 

13C NMR spectrum of compound SJA3 (LC-10) 
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c 1H NMR spectrum of compound SJA5 (LC-12) 

 

 

13C NMR spectrum of compound SJA5 (LC-12) 
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 d 1H NMR spectrum of compound SJA6 (LC-13) 

 

 

13C NMR spectrum of compound SJA6 (LC-13) 
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e 1H NMR spectrum of compound SJA7 (LC-14) 

 

 

13C NMR spectrum of compound SJA7 (LC-14) 
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f 1H NMR spectrum of compound SJA8 (LC-15) 

 

 

13C NMR spectrum of compound SJA8 (LC-15) 
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g 1H NMR spectrum of compound SJA9 (LC-16) 

 

 

13C NMR spectrum of compound SJA9 (LC-16) 
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h 1H NMR spectrum of compound SJA10 (LC-17) 

 

13C NMR spectrum of compound SJA10 (LC-17) 
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i 1H NMR spectrum of compound SJB4 (LC-21) 

 

 

13C NMR spectrum of compound SJB4 (LC-21) 
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 j 1H NMR spectrum of compound SJB7 (LC-24) 

 

13C NMR spectrum of compound SJB7 (LC-24) 
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k 1H NMR spectrum of compound SJB10 (LC-27) 

 

 

13C NMR spectrum of compound SJB10 (LC-27) 
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l 1H NMR spectrum of compound SJC2 (LC-28) 

 

13C NMR spectrum of compound SJC2 (LC-28) 
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m 1H NMR spectrum of compound SJC6 (LC-32) 

 

 

13C NMR spectrum of compound SJC6 (LC-32) 
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 n 1H NMR spectrum of compound SJC7 (LC-33) 

 

 

13C NMR spectrum of compound SJC7 (LC-33) 
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o 1H NMR spectrum of compound SJC10 (LC-36) 

 

13C NMR spectrum of compound SJC10 (LC-36) 
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Supplementary Figure 10. 1H and 13C NMR spectra of compounds listed in Supplementary 

Table 1. 1H (top) and 13C (bottom) NMR spectra for (a) SJA1, (b) SJA3, (c) SJA5, (d) SJA6, (e) 

SJA7, (f) SJA8, (g) SJA9, (h) SJA10, (i) SJB4, (j) SJB7, (k) SJB10, (l) SJC2, (m) SJC6, (n) SJC7, 

and (o) SJC10, respectively. 
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Supplementary Tables 

Supplementary Table 1. Activity profile of SPA70 and its analogs.  

      
 

Name R1 R2 
IC50 (Bindinga) 

(µM) 

Ki (Binding) 

(µM)b 

IC50 (Antac) 

(µM) 

EC50  (Agd) 

(µM) 

SPA70 (LC-1) H MeO 0.54 ± 0.02 0.39 ± 0.01 0.51 ± 0.06  

SJA1 (LC-8) F MeO 1.34 ± 0.09 0.96 ± 0.06 1.52 ± 0.13  

SJA3 (LC-10) Br MeO 1.53 ± 0.11 1.10 ± 0.08  0.75 ± 0.07 

SJA5 (LC-12) Et MeO 0.53 ± 0.04 0.38 ± 0.03  0.78 ± 0.11 

SJA6 (LC-13) isoPro MeO 0.31 ± 0.02 0.22 ± 0.01  0.84 ± 0.04 

SJA7 (LC-14) MeO MeO 3.49 ± 0.17 2.51 ± 0.12  7.20 ± 0.28 

SJA8 (LC-15) MeOCO MeO 4.45 ± 0.14 3.20 ± 0.10  3.80 ± 0.19 

SJA9 (LC-16) CH3CO MeO 2.33 ± 0.25 1.68 ± 0.18  1.20 ± 0.16 

SJA10 (LC-17) CN MeO 2.20 ± 0.13 1.58 ± 0.09  1.30 ± 0.16 

SJB4 (LC-21) Me Me 0.83 ± 0.09 0.60 ± 0.06 0.99 ± 0.06  

SJB7 (LC-24)  MeO Me 0.75 ± 0.04 0.54 ± 0.03  0.88 ± 0.07 

SJB10 (LC-27)  CN Me 2.39 ± 0.27 1.72 ± 0.19  1.90 ± 0.16 

SJC2 (LC-28)  Cl Cl 0.56 ± 0.02 0.40 ± 0.01 0.61 ± 0.06  

SJC6 (LC-32)  isoPro Cl 0.22 ± 0.03 0.16 ± 0.02  3.40 ± 0.24 

SJC7 (LC-33)  MeO Cl 0.99 ± 0.14 0.71 ± 0.10  1.20 ± 0.09 

SJC10 (LC-36)  CN Cl 0.76 ± 0.04 0.55 ± 0.03  2.40 ± 0.15 

 
aBinding: hPXR TR-FRET binding assay; bKi: the binding Ki was calculated using the Cheng-Prusoff 

equation2 (Ki = IC50/(1+[S]/Kd; [S] = 100 nM and Kd = 256 nM for BODIPY FL vindoline, the fluorescent 

hPXR ligand); cAnta: hPXR transactivation assay using the HepG2 stable cell line in antagonistic mode; 

dAg: hPXR transactivation assay using the HepG2 stable cell line in agonistic mode. 
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Supplementary Table 2. Activities of reported hPXR antagonists. 

Compound 
Binding to 

hPXR LBD 

Inhibition of 

hPXR in cells 
Other known activity 

ET-743 (ref. 3) Unknowna IC50: 3 nM Highly cytotoxic (IC50: 1–100 nM) 

PCB 197 (ref. 4) 
~50% inhibition 

@ 25 µMb 
Ki: 0.6 µM Potently activates mPXR and rPXR 

Ketoconazole5 IC50: 74.4 µM 
100% inhibition 

@25 µMb 

Inhibits mPXR, mCAR, hCAR, FXR, LXRα, 

and LXRβ  

Sulforaphane6 Ki: 16 µM IC50: 12 – 14 µM 
Inhibits histone deacetylases; induces phase 

II enzymes 

A-792611 (ref. 7) Unknowna IC50: 2 µM Inhibits HIV protease 

Coumestrol8 Ki: 13 µM IC50: 12 µM 
Potent agonist of ERα and ERβ; inverse 

agonist of hCAR 

SPB06061 (ref. 9) Unknowna IC50: 5.22 µM Unknown 

Camptothecin10 No binding IC50: 0.58 µM 
Inhibitor of topoisomerase I, mPXR, and 

hCAR; activator of hVDR 

FLB-12 (ref. 5,11) 

< 10% inhibition 

@ 2 µMb; 

slightly weaker 

than 

ketoconazole 

~80% inhibition @ 

25 µMb 
Unknown  

Metformin12 Unknowna 
~50% inhibition @ 

> 1 mMb 
Inhibits hVDR, hGR, and hCAR 

Sesamin13 Unknowna 
~41% inhibition @ 

30 µMb 
Inhibits hCAR and rPXR 

Fucoxanthin14 Unknowna 
~60% inhibition @ 

5 µMb 
Inhibits hCAR an rPXR 

Isosilybin15 
~27% inhibition 

@ 100 µMb 
IC50: 74.4 µM Unknown 

Resveratrol16 Unknowna 
~60% inhibition @ 

25 µMb 
Inhibits mPXR 

Compound 20 (ref. 17) Unknowna IC50: 11 µM Downregulates hPXR expression 

Allyl isothiocyanate18 Unknowna 
~55% inhibition @ 

20 µMb 
Inhibits hCAR 

Diethylstilbestrol19 Unknowna IC50:14.6 µM Activates ERα; inhibits ERRβ  
aNo binding assay performed; bNo dose response curve or IC50 value reported. 

Abbreviation: hPXR, human PXR; mPXR, mouse PXR; rPXR, rat PXR; mCAR, mouse CAR; hCAR, 

human CAR; FXR, farnesoid X receptor; LXRα and LXRβ, liver X receptor α and β; ERα and ERβ, 

estrogen receptor α and β; hVDR, human vitamin D receptor; hGR, human glucocorticoid receptor; ERRβ, 

estrogen-related receptor β.  
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Supplementary Table 3. Primers used for sequencing and RT-PCR.  

cDNA to be sequenced  Sequence of primer used for sequencing  

hPXR, hPXRM425A, and hPXRF429A  F: 5’-GAGGTCTATATAAGCAGAGCTCTCTGG-3’ 

 F: 5’-TGGTGGACCAGCTGCAGGAGCAATT-3’ 

 F: 5’-CATGGCTGACATGTCAACCTACATGTT-3’ 

 R: 5’-TCAGCGAGCTCTAGCATTTAGGTGA-3’ 

 

 

 

  

Gene Species Amplicon Length 
Assay ID (for RT-

PCR) 
Vendor 

NR1I2/hPXR Human 103 Hs01114267_m1  Thermo Fisher Scientific  

GAPDH Human 58 Hs03929097_g1  Thermo Fisher Scientific  

18S Human 187 Hs99999901_s1  Thermo Fisher Scientific  

Cyp3a11 Mouse 128 Mm00731567_m1  Thermo Fisher Scientific  

Gapdh Mouse 107 Mm99999915_g1  Thermo Fisher Scientific  

https://www.thermofisher.com/
https://www.thermofisher.com/order/genome-database/details/gene-expression/Hs03929097_g1
https://www.thermofisher.com/
https://www.thermofisher.com/order/genome-database/details/gene-expression/Hs99999901_s1
https://www.thermofisher.com/
https://www.thermofisher.com/order/genome-database/details/ge/Mm00731567_m1?CID=&ICID=
https://www.thermofisher.com/
https://www.thermofisher.com/order/genome-database/details/gene-expression/Mm99999915_g1
https://www.thermofisher.com/


32 

 

Supplementary Table 4. cDNA sequences of codon-optimized hPXR LBD and mSRC-1 

cDNA fragment Nucleotide sequence (5’ to  3’) 

hPXR LBD (residues 

130–434) 

AGCGAGCGTACCGGCACACAGCCTTTAGGTGTGCAGGG

CCTGACAGAGGAGCAGCGCATGATGATTCGCGAGCTGA

TGGACGCCCAGATGAAAACCTTCGACACCACCTTCAGC

CACTTCAAGAATTTTCGCCTGCCGGGCGTGCTGAGTAGT

GGTTGCGAACTGCCGGAAAGTCTGCAGGCCCCGAGTCG

CGAAGAAGCCGCCAAATGGAGCCAGGTTCGCAAGGAC

CTGTGCAGCCTGAAGGTGAGCCTGCAGTTACGCGGCGA

AGATGGTAGTGTGTGGAACTACAAGCCGCCGGCAGACA

GTGGTGGCAAGGAGATCTTCAGCCTGCTGCCGCACATG

GCCGACATGAGCACATACATGTTCAAGGGCATCATTAG

CTTTGCCAAGGTTATCAGTTACTTCCGCGACCTGCCGAT

CGAGGACCAGATCAGTCTGCTGAAGGGCGCAGCCTTTG

AGCTGTGCCAGCTGCGCTTCAACACCGTGTTCAACGCA

GAGACCGGTACATGGGAGTGCGGCCGCCTGAGCTACTG

CTTAGAGGACACAGCCGGTGGCTTCCAGCAGCTGCTGC

TGGAGCCGATGCTGAAGTTCCACTACATGCTGAAGAAG

CTGCAACTGCATGAAGAGGAGTACGTTCTGATGCAGGC

CATCAGCCTGTTTAGTCCGGACCGCCCGGGCGTTTTACA

GCATCGCGTGGTGGACCAGCTGCAGGAGCAGTTCGCCA

TCACCCTGAAGAGCTACATTGAGTGCAACCGTCCGCAG

CCGGCACATCGCTTCCTGTTCCTGAAGATCATGGCCATG

CTGACAGAGCTGCGCAGCATCAACGCACAACACACCCA

GCGCCTGCTGCGCATTCAGGACATTCACCCTTTCGCCAC

ACCGCTGATGCAGGAGCTGTTCGGCATCACCGGCAGC 

mSRC-1 (residues 

623–710) 

CTGAGCGAGGGCGACAGCAAGTACAGCCAGACCAGCC

ACAAGCTGGTGCAGCTGCTGACCACCACCGCCGAACAG

CAGCTGCGTCACGCAGACATCGACACCAGCTGCAAGGA

CGTGCTGAGCTGCACCGGCACCAGCAGCAGTGCCAGCA

GCAACCCTAGCGGTGGCACCTGCCCGAGCAGTCACAGC

AGCCTGACCGAGCGCCACAAGATCCTGCACCGCCTGCT

GCAGGAAGGTAGCCCGAGCGACATCACCACCCTGAGC 
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Supplementary Methods 

General chemical preparation procedures. All reactions were carried out in flame-dried 

glassware under argon or nitrogen. Flash column chromatography was performed by using Sigma-

Aldrich silica gel 60 (200-400 mesh) (Sigma, St. Louis, MO). All reactions were monitored by 

performing thin-layer chromatography (TLC) on pre-coated plates (silica gel HLF). The reactions, 

purities, or identities of final compounds were monitored or determined by TLC or a Waters 

Acquity UPLC MS system (Waters Corporation, Milford, MA). The purifications of reaction 

products were performed by using a Dionex APS 3000 dual purification/analytical LC/PDA/MS 

system (Dionex Corporation, Sunnyvale, CA). High-resolution mass spectra were determined by 

using a Waters Acquity UPLC system under Xevo G2Q-TOF ESI in positive resolution mode. All 

1H NMR spectra were recorded on a Bruker ULTRASHIELD 400 plus NMR spectrometer (Bruker 

BioSpin Corporation, Billerica, CA) and all 13C NMR spectra were recorded on a Bruker Ascend 

126 MHz Fourier transform (FT) NMR spectrometer (Bruker BioSpin Corporation) at room 

temperature. The chemical shift values are expressed in parts per million (ppm) relative to 

tetramethylsilane as the internal standard. Coupling constants (J) are reported in hertz (Hz). 

 

Chemical synthesis. SPA70 analogs SJA1, SJA3, SJA5, SJA6, SJA7, SJA8, SJA9, SJA10, SJB4, 

SJB7, SJB10, SJC2, SJC6, SJC7 and SJC10 were prepared using a similar protocol described for 

SJB7.  

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(4-fluoro-2,5-dimethoxyphenyl)-5-methyl-1H-1,2,3-triazole 

(SJA1). 1H NMR (CDCl3, 400 MHz): δ (ppm) δ 8.03 (d, 2H, J = 8.4 Hz), 7.56 (d, 2H, J = 8.4 Hz), 

6.94 (d, 1H, J = 8.4 Hz), 6.86 (d, 1H, J =12.4 Hz), 3.82 (s, 3H), 3.73 (s, 3H), 2.43 (s, 3H), 1.32 (s, 

9H). 13C NMR (126 MHz, DMSO-d6) δ (ppm) 157.42, 154.07, 152.09, 148.09, 148.01, 143.03, 

140.96, 140.87, 138.95, 137.84, 127.24, 126.71, 118.05, 118.02, 114.60, 114.57, 102.66, 102.48, 
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56.90, 56.89, 56.83, 56.81, 35.07, 30.70, 8.54. ESI-TOF HRMS: m/z 434.1546 (C21H24FN3O4S + H+ 

requires 434.1550). 

 

1-(4-bromo-2,5-dimethoxyphenyl)-4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazole 

(SJA3). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.56 (d, 2H, J = 8.8 Hz), 8.03 (d, 2H, J = 8.8 Hz), 7.29 

(s, 1H), 6.87 (s, 1H), 3.82 (s, 3H), 3.75 (s, 3H), 2.45 (s, 3H), 1.32 (s, 9H). 13C NMR (126 MHz, 

CDCl3) δ (ppm) 157.712, 150.435, 147.781, 144.405, 138.529, 137.945, 127.796, 126.330, 122.750, 

117.770, 115.065, 112.032, 57.012, 56.655, 35.291, 31.063, 9.021. ESI-TOF HRMS: m/z 494.0747 

(C21H24BrN3O4S + H+ requires 494.0749). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(4-ethyl-2,5-dimethoxyphenyl)-5-methyl-1H-1,2,3-triazole 

(SJA5). 1H NMR (CDCl3, 400MHz): δ (ppm) 7.98 (d, 2H, J = 8.8 Hz), 7.50 (d, 2H, J = 8.8 Hz), 6.81 

(s, 1H), 6.70 (s, 1H), 3.69 (s, 3H), 3.67 (s, 3H), 2.65~2.59 (m, 2H), 2.39 (s, 3H), 1.27 (s, 9H), 1.14 

(t, 3H, J = 7.6 Hz). 13C NMR (126 MHz, DMSO-d6) δ (ppm) 157.85, 151.17, 147.75, 143.42, 139.20, 

138.37, 136.70, 127.69, 127.17, 120.71, 114.22, 111.57, 56.80, 56.78, 56.63, 56.61, 35.53, 31.17, 

23.60, 14.50, 9.09. ESI-TOF HRMS: m/z 444.1945 (C23H29N3O4S + H+ requires 444.1957). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(4-isopropyl-2,5-dimethoxyphenyl)-5-methyl-1H-1,2,3-triazole 

(SJA6). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.03 (d, 2H, J = 8.4 Hz), 7.55 (d, 2H, J = 8.4 Hz), 6.90 

(s, 1H), 6.75 (s, 1H), 3.74 (s, 3H), 3.72 (s, 3H), 3.38~3.31 (m, 1H), 2.45 (s, 3H), 1.32 (s, 9H), 1.22 

(d, 6H, J = 6.8 Hz). 13C NMR (126 MHz, DMSO-d6) δ (ppm) 157.38, 150.16, 147.51, 142.95, 

140.60, 138.73, 137.90, 127.23, 126.70, 120.18, 111.36, 110.94, 56.36, 56.34, 56.28, 56.26, 35.07, 
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30.70, 26.85, 22.26, 8.65. ESI-TOF HRMS: m/z 458.2109 (C24H31N3O4S + H+ requires 458.2113). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1-(2,4,5-trimethoxyphenyl)-1H-1,2,3-triazole (SJA7). 

1H NMR (CDCl3, 400MHz): δ (ppm) 7.98 (d, 2H, J = 8.4 Hz), 7.50 (d, 2H, J = 8.4 Hz), 6.75 (s, 

1H), 6.55 (s, 1H), 3.90 (s, 3H), 3.75 (s, 3H), 3.69 (s, 3H), 2.38 (s, 3H), 1.27 (s, 9H). 13C NMR (126 

MHz, CDCl3) δ (ppm) 157.540, 151.902, 148.419, 144.045, 143.281, 138.671, 138.116, 127.720, 

126.252, 115.010, 111.554, 97.536, 56.610, 56.566, 56.352, 35.241, 31.037, 8.975. ESI-TOF 

HRMS: m/z 446.1745 (C22H27N3O5S + H+ requires 446.1749). 

 

Methyl-4-(4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazol-1-yl)-2,5-

dimethoxybenzoate (SJA8). 1H NMR (CDCl3, 400MHz): δ (ppm) .98 (d, 2H, J = 8.8 Hz), 7.51 (d, 

2H, J = 8.8 Hz), 7.44 (s, 1H), 6.92 (s, 1H), 3.87 (s, 3H), 3.78 (s, 3H), 3.73 (s, 3H), 2.41 (s, 3H), 1.27 

(s, 9H). 13C NMR (126 MHz, DMSO-d6) δ (ppm) 165.40, 157.45, 151.54, 146.93, 143.17, 138.86, 

137.77, 127.25, 126.72, 125.57, 123.49, 114.37, 113.78, 56.78, 56.57, 52.43, 35.06, 30.68, 8.56. 

ESI-TOF HRMS: m/z 474.1687 (C23H27N3O6S + H+ requires 474.1699). 

 

1-(4-(4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazol-1-yl)-2,5-

dimethoxyphenyl)ethan-1-one (SAJ9). 1H NMR (CDCl3, 400MHz): δ (ppm) 7.99 (d, 2H, J = 8.8 Hz), 

7.52 (d, 2H, J = 8.8 Hz), 7.41 (s, 1H), 6.93 (s, 1H), 3.81 (s, 3H), 3.74 (s, 3H), 2.60 (s, 3H), 2.42 (s, 

3H), 1.28 (s, 9H). 13C NMR (126 MHz, CDCl3) δ (ppm) 198.288, 157.763, 152.973, 147.278, 

144.500, 138.558, 137.894, 130.457, 127.789, 126.987, 126.338, 113.884, 112.572, 56.414, 56.371, 

35.291, 31.908, 31.055, 9.065. ESI-TOF HRMS: m/z 458.1739 (C23H27N3O5S + H+ requires 

458.1749). 
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4-(4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazol-1-yl)-2,5-dimethoxybenzonitrile 

(SJA10). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.63 (d, 2H, J = 8.8 Hz), 8.09 (d, 2H, J = 8.8 Hz), 

7.31 (s, 1H), 7.05 (s, 1H), 3.94 (s, 3H), 3.85 (s, 3H), 2.53 (s, 3H), 1.39 (s, 9H). 13C NMR (126 MHz, 

DMSO-d6) δ (ppm) 157.52, 155.08, 147.42, 143.29, 138.98, 137.71, 127.45, 127.28, 126.75, 117.79, 

115.35, 113.55, 103.04, 57.21, 57.19, 57.03, 57.01, 35.08, 30.69, 8.56. ESI-TOF HRMS: m/z 

441.1588 (C22H24N4O4S + H+ requires 441.1596). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(2-methoxy-4,5-dimethylphenyl)-5-methyl-1H-1,2,3-triazole 

(SJB4). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.02 (d, 2H, J = 8.8 Hz), 7.55 (d, 2H, J = 8.8 Hz), 7.03 

(s, 1H), 6.82 (s, 1H), 3.73 (s, 3H), 2.41 (s, 3H), 2.31 (s, 3H), 2.19 (s, 3H), 1.32 (s, 9H). 13C NMR 

(126 MHz, DMSO-d6) δ (ppm) 157.35, 151.25, 142.99, 141.38, 138.64, 137.91, 128.91, 128.79, 

127.17, 126.68, 120.00, 113.99, 56.03, 56.02, 35.06, 30.70, 19.77, 18.11, 8.57. ESI-TOF HRMS: 

m/z 414.1859 (C22H27N3O3S + H+ requires 414.1851). 

4-(4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazol-1-yl)-5-methoxy-2-

methylbenzonitrile (SJB10). 1H NMR (CDCl3, 400MHz): δ (ppm) 7.97 (d, 2H, J = 8.4 Hz), 7.51 (d, 

2H, J = 8.4 Hz), 7.25 (s, 1H), 7.19 (s, 1H), 3.77 (s, 3H), 2.46 (s, 3H), 2.39 (s, 3H), 1.27 (s, 9H). 13C 

NMR (126 MHz, DMSO-d6) δ (ppm) 157.49, 151.67, 143.33, 138.95, 137.71, 134.55, 130.53, 

127.24, 126.72, 126.35, 116.96, 116.94, 115.17, 56.94, 56.92, 35.07, 30.69, 18.81, 8.56. ESI-TOF 

HRMS: m/z 425.1649 (C22H24N4O3S + H+ requires 425.1647). 
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4-((4-(tert-butyl)phenyl)sulfonyl)-1-(4,5-dichloro-2-methoxyphenyl)-5-methyl-1H-1,2,3-triazole 

(SJC2). 1H NMR (CDCl3, 400MHz): δ (ppm) 7.96 (d, 2H, J = 8.4 Hz), 7.51 (d, 2H, J = 8.4 Hz), 7.38 

(s, 1H), 7.11 (s, 1H), 3.75 (s, 3H), 2.39 (s, 3H), 1.27 (s, 9H). 13C NMR (126 MHz, DMSO-d6) δ 

(ppm) 157.89, 153.66, 143.58, 139.63, 138.17, 135.55, 130.45, 127.68, 127.13, 123.06, 122.91, 

115.85, 57.67, 35.50, 31.12, 8.95. ESI-TOF HRMS: m/z 454.0757 (C20H21Cl2N3O3S + H+ 

requires 454.0759). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(5-chloro-4-isopropyl-2-methoxyphenyl)-5-methyl-1H-1,2,3-

triazole (SJC6). 1H NMR (CDCl3, 400MHz): δ (ppm) 7.97 (d, 2H, J = 8.4 Hz), 7.50 (d, 2H, J = 8.4 

Hz), 7.25 (s, 1H), 6.83 (s, 1H), 3.70 (s, 3H), 3.13~3.06 (m, 1H), 2.38 (s, 3H), 2.21 (s, 3H), 1.27 (s, 

9H), 1.19 (d, 6H, J = 6.8 Hz). 13C NMR (126 MHz, DMSO-d6) δ (ppm) 157.84, 153.31, 150.31, 

143.44, 139.44, 138.24, 129.31, 127.67, 127.12, 123.63, 121.75, 111.68, 56.95, 56.93, 35.50, 31.13, 

22.56, 9.03. ESI-TOF HRMS: m/z 462.1609 (C23H28ClN3O3S + H+ requires 462.1618). 

 

4-((4-(tert-butyl)phenyl)sulfonyl)-1-(5-chloro-2,4-dimethoxyphenyl)-5-methyl-1H-1,2,3-triazole 

(SJC7). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.01 (d, 2H, J = 8.4 Hz), 7.55 (d, 2H, J = 8.4 Hz), 7.31 

(s, 1H), 6.58 (s, 1H), 3.97 (s, 3H), 3.80 (s, 3H), 2.42 (s, 3H), 1.32 (s, 9H). 13C NMR (126 MHz, 

DMSO-d6) δ (ppm) 157.90, 157.80, 154.46, 143.33, 139.55, 138.30, 129.52, 127.64, 127.10, 115.78, 

112.55, 98.73, 57.33, 57.31, 57.19, 57.17, 35.49, 31.13, 8.98. ESI-TOF HRMS: m/z 450.1239 

(C21H24ClN3O4S + H+ requires 450.1254). 

 

4-(4-((4-(tert-butyl)phenyl)sulfonyl)-5-methyl-1H-1,2,3-triazol-1-yl)-2-chloro-5-

methoxybenzonitrile (SJC10). 1H NMR (CDCl3, 400MHz): δ (ppm) 8.02 (d, 2H, J = 8.4 Hz), 7.57 

(d, 2H, J = 8.4 Hz), 7.53 (s, 1H), 7.34 (s, 1H), 3.87 (s, 3H), 2.47 (s, 3H), 1.33 (s, 9H). 13C NMR (126 
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MHz, DMSO-d6) δ (ppm) 158.00, 153.38, 143.80, 139.76, 138.11, 130.61, 127.77, 127.75, 127.44, 

127.19, 119.62, 115.86, 115.64, 57.95, 57.93, 35.55, 31.16, 9.01. ESI-TOF HRMS: m/z 445.1091 

(C21H21N4O3S + H+ requires 445.1101). 

 

Kinase inhibition profiling assays. The kinase inhibition profiling assay (KINOMEscan) was 

performed by Ambit Biosciences, now part of DiscoveryX (Fremont, CA) in accordance with the 

published protocol20, 21. SPA70 was first tested at 10 µM. If the inhibition of a kinase was greater 

than 50%, the Kd was determined by further testing with SPA70 (in 11-point 3-fold serial 

dilutions) starting from 30 µM.  
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