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SUPPLEMENTAL MATERIALS AND METHODS 

Synthesis of CO-1686  

 

 

Compound 1: In a 25 mL 3-neck round bottom flask equipped with a magnetic stirrer and CaCl2 

drying tube, N-Boc-1,3-diaminobenzene (1.90 g) and 1-butanol (15.0 mL) was charged. Reaction 

mixture was cooled to 0oC.  2,4-Dichloro-5-trifluoromethylpyrimidine (2.0 g) was added drop 

wise to the reaction mixture at 0oC.  The DIPEA (1.9 mL) was drop wise added to the above 

reaction mixture at 0oC and the reaction mixture was stirred for 1 hr at 0oC to 5oC.  The reaction 

mixture was then allowed to warm to room temperature. Reaction mixture was stirred for another 

4 hrs at room temperature and was monitored by TLC using Hexane: Ethyl acetate (7: 3).  The 

solid precipitated out was filtered off and washed with 1-butanol (4 mL).  Solid was dried under 
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reduced pressure at 40oC for 1 hr to yield 1.4 g of compound 1.  1H-NMR (DMSO-d6, 400 MHz) 

δ 1.48 (S, 9 H), 7.02 (m, 1 H), 7.26 (m, 2 H), 7.58 (S, 1 H), 8.57 (S, 1 H), 9.48 (S, 1 H), 9.55 (S, 

1 H). LC/MS: m/z 389.2 (M+ H+). 

Compound 2:  To the above solid (0.7 g) in DCM (5 mL) was added TFA (2.5 mL) slowly at 0oC. 

The reaction mixture was allowed to warm to room temperature.  Reaction mixture was stirred 

for another 10 minutes at room temperature.  The crude was concentrated under reduced pressure 

and used in next step (0.52 g). 

Compound 3: The concentrated crude was dissolved in DCM (5 mL) and cooled to -30°C. To the 

reaction mixture was slowly added acryloyl chloride (0.2 g) at -30°C. The reaction mass was 

warmed to room temperature stirred at room temperature for 1.0 hr. The reaction was monitored 

on TLC using Hexane: Ethyl acetate (7:3) as mobile phase. Reaction was completed after 1 hr. 

The reaction was worked up and purified by flash column chromatography using Hexane and 

ethyl acetate (0.5 g).  1H-NMR (DMSO-d6, 400 MHz) δ 5.76 (dd, J = 2.0, 10.0 Hz, 1 H), 6.24 

(dd, J = 2.0, 17.2 Hz, 1 H), 6.48 (m, 1 H), 7.14 (d, J = 8.8 Hz, 1 H), 7.37 (t, J = 8.0 Hz, 1 H), 7.94 

(S, 1 H), 8.59 (S, 1 H), 9.60 (S, 1 H), 10.26 (S, 1 H). LC/MS: m/z 343.2 (M+ H+). 

CO-1686:  Compound 3 (0.10 g, 0.30 mmol) and compound 4 (80 mg, 0.33 mmol) were 

dissolved in 1.5 ml n-butanol. 1N HCl (0.02 ml) was added and the resulting reaction mixture 

was heated to reflux for 2 hrs. The crude was concentrated under reduced pressure and purified 

using HPLC (TFA modifier) to give CO-1686 as a TFA salt (77 mg). 1H-NMR (DMSO-d6, 400 

MHz) δ 10.2 (S, 1 H), 8.2 (br, 1 H), 8.30 (S, 1 H), 7.73 (br, 1 H), 7.52 (d, J = 7.8 Hz, 1 H), 7.45 

(d, J = 7.8 Hz, 1 H), 7.26 (J = 8.2 Hz, 1 H), 7.14 (be, 1 H), 6.60 (S, 1 H), 6.42 (dd, J = 11.4, 16.9 
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Hz, 1 H), 6.24 (d, J = 16.9 Hz, 1 H), 5.75 (d, J = 11.4 Hz, 1 H), 3.76 (S, 3 H), 3.04 (br, 4 H), 2.04 

(S, 3 H); LC/MS: m/z 556.2 (M+ H+). 

Molecular modeling. The x-ray structures of WT EGFR (pdb code: 1M17) and T790M EGFR 

(pdb code: 2JIU) were initially used in docking studies. The binding mode of CO-1686 presented 

in this work was obtained through T790M EGFR co-crystal structure (pdb code: 3IKA). All 

EGFR x-ray structures were retrieved from the Protein Data Bank and the molecular modeling 

was conducted using Discovery Studio (Accelrys Inc). The designed compounds were first 

docked into the EGFR protein as a reversible inhibitor, and then one of the best poses was 

chosen based on the distance and orientation of the electrophilic functional group. Consequently, 

the covalent bond between thiol (Cys797) and b carbon of acrylamide was formed through the 

minimization using CHARMM in Discovery Studio. 

Inhibition Kinetics Studies of CO-1686 and Erlotinib using a Continuous Omnia® Read 

Assay. Recombinant human wild-type and T790M/L858R double mutant EGFR, both N-

terminal GST-tagged, were purchased from Life Technologies (Carlsbad, CA) and BPS 

Bioscience (San Diego, CA), respectively. All reagents used in the Omnia® assay were from 

Life Technologies. The Omnia® continuous read assay was performed as described by the 

vendor.   

EGFRL858R/T790M Mass Spectrometry. The human recombinant EGFRL858R/T790M protein was 

obtained from BPS Bioscience (San Diego, CA). Intact EgfrL858R/T790M protein (5 μL of a 2.27 

µM solution in phosphate buffered saline solution [pH 7.4]) was incubated at room temperature 

for 1 hour in a 10-fold excess of CO-1686 (10mM stock diluted 1:88 in 50% DMSO and then 

diluted again 1:5 in the protein solution for a final concentration of 22.7 µM) at 37oC. At the end 
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of the incubation, 5 µL aliquots of the samples were diluted with 15 µL of 0.2% TFA and then 

purified/concentrated with C4 ZipTips® and directly spotted onto a MALDI target plate using 

Sinapinic acid as the desorption matrix (10 mg/mL in 0.1% TFA in acetonitrile:water 50:50 v/v). 

Finally, each spot was analyzed on an ABSciex 4800 MALDI TOF‐TOF mass spectrometer 

fitted with a HM2 detector (CovalX Saugus, MA).  

Pepsin Digestion. CO-1686 was incubated with EGFRL858R/T790M protein as described in the MS 

experiment for 30 min. Sample was boiled for 5 min at 95oC followed by pepsin (Princeton 

Separations, Freehold Township, NJ) digestion for 2 hr at room temperature. Digestion was 

terminated by freezing the sample. Sample was analyzed on an ABSciex 4800 MALDI 

TOF‐TOF mass spectrometer fitted with a HM2 detector. 

EGFR knockdown experiments. Cells were seeded at 1x106 cells/10cm2 dish in antibiotic-free 

growth media and allowed to adhere overnight. Lipofectamine RNAiMAX was used to transfect 

5nM of Silencer Select siRNA or 25nM Dharmacon SMARTpool siRNAs following the 

manufacturer’s protocol (Life Technologies). Four hours post-transfection the antibiotic-free 

media was replaced with full media and cells were incubated overnight. Next, cells were 

trypsinized, counted, and plated for protein analysis (48 hours post-transfection) and cell 

viability (96 hours post-transfection). Remaining cells were pelleted and used for mRNA 

analysis (24 hours post-transfection). Western blot analysis and cell viability were measured as 

previously described. Cell viability following EGFR siRNA transfection was calculated as 

percent viability normalized to the control siRNA and an unpaired student’s t-test was run to 

determine significance. To determine EGFR mRNA levels following siRNA treatment, RNA 

was isolated from cell pellets using the PureLink™ RNA mini kit. RNA concentration was 

determined using a NanoDrop 2000 and cDNA was generated using the SuperScript® III First-
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Strand Synthesis kit. cDNA was used with EGFR/GAPDH TaqMan® assays and TaqMan® 

universal PCR master mix to run quantitative PCR on a ViiA™ 7 system (Life Technologies). 

All reagents were obtained from Life Technologies. EGFR mRNA knockdown was calculated 

using the 2-ΔΔCt method and expressed as percent EGFR mRNA normalized to the control 

siRNA. Viability and knockdown data represent results from three independent experiments. 

qRT-PCR analysis of baseline RNA expression in H1975 and CORs. Total RNA was purified 

from exponentially-growing H1975, COR1-1, and COR10-1 cells using a mirVana™ PARIS™ 

kit according to manufacturer’s instructions. Quantitative PCR analysis of the listed targets was 

performed as previously described, with the exception of miR200b measurement. To analyze 

miR200b levels, a separate reverse transcriptase reaction was performed using total RNA, 

miR200b-specific primers, GAPDH-specific primers, and a TaqMan® MicroRNA reverse 

transcription kit. All reagents were obtained from Life Technologies. Expression of each listed 

target was calculated using the 2-ΔΔCt method and expressed as a fold-change relative to the 

NCI-H1975 cell line. Statistical significance was determined using an unpaired student’s t-test 

and data represents three independent experiments.    

Signaling studies in CO-1686-resistant NCI-H1975 cells. Cells were grown to 90% confluence 

and incubated in low-serum (0.1% FBS) media overnight. Cells were then treated with 2 µM 

CO-1686 media for 1 hr, washed with cold PBS, lysed, and 30 µg of lysate was analyzed via 

Western blotting as previously described. Primary antibodies from Cell Signaling were used at 

1:1000 and include: total EGFR, phospho EGFR (Y1068), total MET, phospho MET 

(Y1234/1235), total AKT1, total AKT3, phospho pan AKT (S473), total MAPK, phospho 

MAPK (T202/Y204), total S6RP, phospho S6RP (S235/236), e-Cadherin, vimentin, and α/β 

tubulin. Primary antibodies from Santa Cruz Biotechnology (Santa Cruz, CA) were used at 1:200 
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and include: total AXL, total HER2, phospho HER2 (Y1248), and total HER3. Phospho HER3 

(Y1328) was obtained from Abcam (Cambridge, MA) and used at 1:200. 

Signaling studies in CO-1686-resistant NCI-H1975 cells. Cells were grown to 90% confluence 

and incubated in low-serum (0.1% FBS) media overnight. Cells were then treated with 2 µM 

CO-1686 media for 1 hour, washed with cold PBS, lysed, and 30 µg of lysate was analyzed via 

Western blotting as previously described. Primary antibodies from Cell Signaling were used at 

1:1000 and include: total EGFR, phospho EGFR (Y1068), total MET, phospho MET 

(Y1234/1235), total AKT1, total AKT3, phospho pan AKT (S473), total MAPK, phospho 

MAPK (T202/Y204), total S6RP, phospho S6RP (S235/236), e-Cadherin, vimentin, and α/β 

tubulin. Primary antibodies from Santa Cruz Biotechnology (Santa Cruz, CA) were used at 1:200 

and include: total AXL, total HER2, phospho HER2 (Y1248), and total HER3. Phospho HER3 

(Y1328) was obtained from Abcam (Cambridge, MA) and used at 1:200. 

Pharmacodynamic studies on A431 xenografts. Frozen tumor tissues were homogenized using 

a CryoPrep™ system (Covaris, Inc; Woburn, MA), lysed in Lysis buffer with protease inhibitors 

and total protein concentration determined as described above. Tumor lysates were normalized to 

25 µg total protein, and Western analysis was performed as previously described. Primary 

antibodies from Cell Signaling were used at 1:1000 and include: phospho EGFR (Y1068), pan 

phospho AKT (S473), phospho MAPK (T202/Y204), phospho S6RP (S235/236), and α/β 

tubulin. Signal intensities were analyzed via the Odyssey Fc imaging system and Image Studio 

software (LI-COR; Lincoln, NE) and plotted as tubulin-normalized percent phosphorylation 

relative to vehicle using GraphPad Prism. Statistical significance was determined using an 

unpaired student’s t-test.    
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EGFR-L858R;CCSP-rtTA transgenic mouse model histology/pathology. Mice were 

euthanized at the indicated times and right lungs were inflated with formalin and processed for 

immunohistopathological analysis. All tumors of each experimental group (vehicle or drug 

treated) were analyzed by H&E staining.  

Generation of AXL overexpressing NCI-H1975 cell populations. NCI-H1975 cells 

overexpressing human AXL (lenti AXL) were generated by seeding 2 x 104 cells in a 24-well 

dish. After an overnight incubation, cells were transduced with 100μl of human AXL lentiviral 

particles (GenTarget, Inc, San Diego, CA). AXL expressing cells were selected by growth in 

5μg/ml blasticidin (Life Technologies). An NCI-H1975 cell population overexpressing AXL 

(plasmid AXL) was generated by transient transfection of a plasmid encoding human AXL 

(Origene, Inc, Rockville, MD) using Fugene 6 (Promega, Madison, WI), followed by selection 

for stable AXL expressing cells using 5μg/ml Geneticin (Life Technologies). 


