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Supplemental Figures and Figure legends
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Fig. S1 BRQ restrains melanoma growth. a Full view of melanoma tissue microarray. (Black

bordered rectangle: localization point; Blue bordered rectangle: normal tissues; others: melanoma

tissues). b Flow gating strategy of DCs (CD11c"CD80"CD86") in tumors. ¢ Flow gating strategy of

DCs (MHC II') in tumors. d Flow gating strategy of DCs (CD11¢"CD80"CD86") in lymph nodes.



e-g Representative flow cytometry images and quantitative graph of T cells in (e) spleen, (f) lymph
nodes and (g) tumor (n = 3). h Representative flow cytometry images and quantitative graph of
macrophage in tumor (n = 3). i-k The concentration of IFN-y, IL-13 and TGF-f in tumors were
analyzed by ELISA (n = 3).
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Fig. S2 RNA-Seq analysis of B16F10 cells treated with BRQ. a Pearson correlation between the
BRQ group and the control group. b PCA analysis between the BRQ and the control group. ¢ The

number of DEGs after BRQ treatment. d The volcano plot of DEGs in BRQ and the control group.
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Fig. S3 BRQ activation of the cGAS-STING pathway enhances the antitumor immunity of NK cells.

a Western blot analysis of protein involved in cGAS-STING pathway. b CLSM images of p-STING



expression in BRQ treatment and control group. ¢ ELISA analysis of INF-$ in culture medium of
untreated, BRQ treated B16F10 cells (n = 3). d Western blot analysis of p-STING in tumor tissue (n
= 3). e Immunostaining of p-STING in tumor tissue (Blue: DAPI; green: p-STING). f ELISA
analysis of INF-B in tumors of untreated or BRQ treated mice (n = 3). g Western blot analysis of
IFN-B in tumor tissue (n = 3). h The average tumor weight at the end of the experiment (n = 5). i-j
Western blot analysis of AIM2 and hnRNPA2B1 in (1) BI6F10 and (j) A375 cells. k Cell viability of
NK92 cells after treatment with different concentrations of BRQ (n = 3). 1 Western blot analysis of

protein involved in cGAS-STING pathway.
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Fig. S4 BRQ induces pyroptosis in melanoma cells and synergizes with NK cells. a-b Western blot
analysis of GSDMA, GSDMB, GSDMC and GSDMD in (a) B16F10 and (b) A375 cells. ¢ Flow
analysis of cells death after BRQ treatment. d Quantification of single PI positive, single
FITC-Annexin V positive, and FITC-Annexin V/PI double positive or negative cells. e Western blot
analysis of GSDMA, GSDMB, GSDMC, GSDMD and GSDME in MC38 cells. f
Immunohistochemistry analysis of GSDME expression in tumor tissue in BRQ treatment and control
group. g Western blot analysis of HMGBI in tumor tissue (n = 3). h The average tumor weight at the
end of the experiment (n = 6). i Body weight of mice (n = 6). j Representative immunofluorescence
images of NK cells and p-STING in tumor tissues. k Western blot analysis of GSDME in indicated

groups.
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Fig. S5 BRQ induced mitochondrial oxidative stress and mtDNA released via VDAC. a ROS was



detected by DCFH-DA in B16F10 cells. b JC-1 analysis in B16F10 cells. ¢ Western blot analysis of
GPX4 in A375, B16F10 and 786-O cell lines. d Representative images of B16F10 cells co-stained
BODIPY Cl11 (Oxidized BODIPY-green/non oxidized BODIPY-red) and mitochondrial (purple). e
Colocalization analysis of mitochondrial and Oxidized BODIPY B16F10 cells. f-h Cell viability in (f)
B16F10, (g) A375 and (h) MC38 cells treated with BRQ or BRQ+Fer-1 (n = 3). i Representative
images of knocking down the expression level of DHODH in B16F10 cells. j Cell viability in
B16F10 treated with BRQ or BRQ+siDHODH (n = 3). k Representative images of knocking down
the expression level of DHODH in A375 cells. 1 Cell viability in A375 treated with BRQ or
BRQ+siDHODH (n = 3). m CLSM images of mtDNA released from mitochondrial in MC38 (Red:

mitochondrial; green: DNA).
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Fig. S6 EA6, a more effective DHODH inhibitor. a Representative data of BRQ or EA6 binding to
DHODH detected by CD. Purified DHODH protein (20 uM) was incubated with 1 pM BRQ/EA6
and subjected to CD spectroscopy analysis. b Live/dead staining analysis in B16F10 and A375 cells.
Red indicated dead cells (PI), green indicated live cells (cAM). ¢ Body weight of mice (n = 5). d The
expression of GSDEM and p-STING in indicted tumor tissue. e H&E stain of heart, liver, spleen,
lung and kidney. f Quantitative graph of flow cytometry analysis for tumor-infiltrating NK cells. g

The average tumor weight at the end of the experiment. h Images of isolated tumors for each group

in NK-depletion experiment.



Table S1 ICso values of drugs to variable cell lines at 72 hal

B16F10
Compounds R1 R2
ICso M

BQR - - 1.11+0.08
AA2 3,5-F 6-F 0.78+0.32
AA3 2-Cl 6-F 0.38+0.06
BA3 2-Cl 6-OCHj3 7.8345.32
BA4 3-F 6-OCH3 12.07+4.76
CA2 3,5-F 6-CH3 1.82+0.41
CA4 3-F 6-CH3 1.50+0.39
CAS8 2,4-F 6-CH; 3.09+0.56
EA2 3,5-F 6-Cl 1.62+0.64
EA3 2-Cl 6-Cl 0.3+0.07
EA4 3-F 6-Cl 1.62+0.84
EA6 2-CHs 6-Cl 0.09+0.05
EAS 2,4-F 6-Cl 1.88+0.22
FA11 2,6-F 7-OCH3 >100
FA12 2-Cl-6-F 7-OCHj3 12.24+2.36
FA14 2-F-5-OCHj3 7-OCH3 >100
GAl4 2-F-5-OCH3 6,7-F >100

10

[a1 1Cso values are represented by mean + SD of three independent experiments.



Table S2 Detailed information of antibodies

Antibody Supplier Cat. Num. Dilution
DHODH Polyclonal antibody Proteintech 14877 1:2000
GSDME antibody CST 40618 1:1000
Gasdermin D (E9S1X) Rabbit mAb CST 39754 1:1000
Cleaved Gasdermin D (Asp276) Rabbit mAb CST 10137 1:1000
Caspase-3(D3R6Y) Rabbit mAb CST 14220 1:1000
Anti-Vinculin antibody Abcam 129002 1:10000
STING(D1VS5L) Rabbit mAb CST 50494 1:1000
P-STING(S365) Rabbit mAb CST 72971 1:1000
cGAS(D3080) Rabbit mAb CST 31659 1:1000
TBK1/NAK(D1B4) Rabbit mAb CST 3504 1:1000
p-TBK1/NAK(S172) Rabbit mAb CST 5483 1:1000
IRF-3(D83B9) Rabbit mAb CST 4302 1:1000
p-IRF-3(S396) Rabbit mAb CST 29047 1:1000
P-STING(S365) Rabbit mAb CST 50907 1:1000
Anti-Glutathione peroxidase 4 antibody Abcam 125066 1:1000
Anti-beta Actin antibody (Mouse mAb) ServiceBio GB15001 1:3000
VDAC(D73D12) Rabbit mAb CST 4661 1:1000
AIM2 antibody CST 63660 1:1000
hnRNPA2B1 antibody CST 25734 1:1000

Anti-cGAS antibody Abcam 302617 1:1000

11



Antibody Supplier Cat. Num. Dilution
PE Anti-Mouse CD80 Proteintech PE-65076 1:200
APC Anti-Mouse CD86 Proteintech APC-65068 1:500
CD8a (RPA-TS8) Mouse mAb (APC Conjugate) CST 64915 1:20
CD3 (UCHT1) Mouse mAb (PE Conjugate) CST 46233 1:20
CD4(RM4-5) Rabbit mAb (FITC Conjugate) CST 96127 1:200
PerCP/Cyanine5.5 anti-mouse CD45 Antibody Biolegend 103132 1:80
PE anti-mouse NK1.1 Antibody Biolegend 108707 1:80
DFNAS5(G-9) Santa 393162 1:500
Anti-NKR-P1C antibody Abcam 289542 1:50
InvivoMAb mouse IgG2a isotype control Biocell BE0085 N/A
InvivoMAD anti-mouse NK1.1 Biocell BE0036 N/A

12



Table S3 siRNA sequences targeting DHODH

Target

Sequence (5°-3’)

Mouse si#1 sense
Mouse si#1 antisense
Mouse si#2 sense
Mouse si#2 antisense
Mouse si#3 sense
Mouse si#3 antisense
Human si#1 sense
Human si#1 antisense
Human si#2 sense
Human si#2 antisense
Human si#3 sense

Human si#3 antisense

GACGGACUGAUCAUCACAA(AT)(dT)
UUGUGAUGAUCAGUCCGUC(AT)(dT)
GGCUAGCUGUUCGAGUCAU(dT)(dT)
AUGACUCGAACAGCUAGCC(AT)(dT)
GCUGUGGACGGACUCUAUA(dT)(dT)
UAUAGAGUCCGUCCACAGC(AT)(dT)
GGUAUGGAUUUAACAGUCA(T)(AT)
UGACUGUUAAAUCCAUACC(dT)(AT)
GAUGUAUGCACUCACCCAA(AT)(dT)
UUGGGUGAGUGCAUACAUC(T)(AT)
GUUGAGAUAGGAAGUGUGA(dT)(AT)
UCACACUUCCUAUCUCAAC(AT)(T)

Table S4 shRNA sequences targeting STING

Target Sequence

Mouse shSTING#1 CCGGATGATTCTACTATCGTCTTATCTCGAGATAAGA
CGATAGTAGAATCATTTTTTT

Mouse shSTING#2 CCGGCAACATTCGATTCCGAGATATCTCGAGATATCT
CGGAATCGAATGTTGTTTTTT

Mouse shSTING#3 CCGGAGAGGTCACCGCTCCAAATATCTCGAGATATTT
GGAGCGGTGACCTCTTTTTTT

Table SS shRNA sequences targeting GSDME

Target Sequence

Mouse shGSDME#1 5’- GATGATGGAGTATCTGATCTT-3"

Mouse shGSDME#2 5’- GCGGTCCTATTTGATGATGAA-3’

Mouse shGSDME#3 5’- GCATGATGAATGACCTGACTT-3

13



Brequinar derivatives synthesis and characterization

Chemicals and Materials. All commercial reagents and synthesized materials obtained from
Energy-Chemical, Adamas-Beta, or Topbiochem were used without purification unless otherwise
specified. Flash-column chromatography was realized with 200-300 mesh silica gel (Qingdao
Haiyang Chemical, China). 'H and '3C NMR spectra were recorded on a Bruker ARX 600 MHz
spectrometer: chemical shifts and coupling constants (J) were shown in parts per million and in hertz,

respectively. HRMS spectra were measured on a Bruker micrOTOF Q spectrometer.

Reaction and conditions: a (PPh3)sPd, KoHPOs, dioxane:H>O 3:1; b KOH, EtOH:H>O 3:1.

General synthesis for intermediate 1

1-(4-Bromophenyl) propan-1-one(1 equiv), the corresponding phenylboronic acid (1 equiv),
(PPH3)4Pd (0.05 equiv) and K;HPO4 (2 equiv) were added in 3:1 1,4- dioxane / H2O under inert
atmosphere . The reaction was heated to 130 °C for reflux for 24 h. After the reaction was complete,
the obtained mixture was concentrated, and the mixture was extracted with ethyl acetate three times
(3x). The organic layer was dried with MgSO4. The residue was purified by column
chromatography.

General synthesis for product 2

The corresponding isatin, KOH, were added in 3:1 EtOH/H20. The reaction was heated to 100 °C for
reflux for 0.5 h. The product from the first step was added. The reaction was heated to 80 °C for
reflux for 9 h. The mixture was concentrated, and the mixture was extracted with ethyl acetate three

times (3x). The aqueous layer was acidified with HCI until pH 2-3 was reached, the sediment is

14



filtered and washed in deionized water and product was dried under vacuum.
1-(3',5'-difluoro-[1,1'-biphenyl]-4-yl)propan-1-one
A2 The synthesis of general synthesis for intermediate 1, white solid, 75%.
F O O '"H NMR (62 MHz, DMSO-d6): & 8.24 — 7.74 (m, 4H), 7.71 — 7.53 (m, 1H),
F 7.52 — 7.04 (m, 2H), 3.10 (q, J = 7.1 Hz, 2H), 1.11 (t, J = 7.1 Hz, 3H). 13C
NMR (101 MHz, DMSO-d6): & 200.45, 164.65, 164.51, 162.20, 162.07, 143.08, 142.98, 142.88,
142.06, 142.04, 142.01, 136.85, 128.96, 127.67, 110.80, 110.73, 110.61, 110.54, 104.30, 104.05,
103.79, 31.83, 8.53. HRMS (ESI) calcd for CisH12F.0 [M+H]" 247.0934, found 247.0928.
1-(2'-chloro-[1,1'-biphenyl]-4-yl)propan-1-one
0 A3 The synthesis of general synthesis for intermediate 1, white solid, 77%.
7 O '"H NMR (62 MHz, DMSO-d6): & 8.24 — 7.87 (m, 2H), 7.75 — 7.29 (m, 6H),
O 3.10 (g, J = 7.1 Hz, 2H), 1.11 (t, J = 7.1 Hz, 3H). *C NMR (101 MHz,
DMSO-d6): & 200.52, 143.54, 139.34, 136.25, 131.84, 131.62, 130.43, 130.25, 130.08, 128.23,
128.11, 31.78, 8.57. HRMS (ESI) calcd for CisHi3C10 [M+H]" 245.0733, found 245.0728.
1-(3'-fluoro-[1,1'-biphenyl]-4-yl)propan-1-one
o) A4 The synthesis of general synthesis for intermediate 1, white solid,
- O 79%. 'H NMR (62 MHz, DMSO-d6): & 8.26 — 6.98 (m, 8H), 3.08 (q, J =
‘ 7.1 Hz, 2H), 1.10 (t, J= 7.1 Hz, 3H). 3C NMR (101 MHz, DMSO-d6): 3
200.43, 164.39, 161.97, 143.31, 143.29, 141.87, 141.80, 136.37, 131.54, 131.45, 128.99, 127.53,
123.55, 123.52, 115.62, 115.41, 114.30, 114.08, 31.78, 8.56. HRMS (ESI) calcd for C;sH13CIO
[M-+H]"229.1029, found 229.1031.

1-(2'-methyl-[1,1'-biphenyl]-4-yl)propan-1-one

15



A6 The synthesis of general synthesis for intermediate 1, white solid, 79%.
O 'H NMR (500 MHz, DMSO-d6): 3 8.03 (d, J = 8.3 Hz, 2H), 7.49 (d, J = 8.3
O Hz, 2H), 7.34 — 7.26 (m, 3H), 7.24 — 7.21 (m, 1H), 3.09 (q, J = 7.2 Hz, 2H),
2.24 (s, 3H), 1.11 (t, J = 7.2 Hz, 3H).8.03 (d, J = 8.3 Hz, 2H), 7.49 (d, J = 8.3 Hz, 2H), 7.34 — 7.26
(m, 3H), 7.24 — 7.21 (m, 1H), 3.09 (q, J = 7.2 Hz, 2H), 2.24 (s, 3H), 1.11 (t, J = 7.2 Hz, 3H). 13C
NMR (101 MHz, DMSO-d6) 6: 200.46, 146.33, 140.76, 135.59, 135.13, 130.96, 129.80, 129.77,
128.34, 128.28, 126.53, 31.69, 20.55, 8.59. HRMS (ESI) calcd for Ci1sH16O [M+H]" 225.1279, found
225.1260.
1-(2',4'-difluoro-[1,1'-biphenyl]-4-yl)propan-1-one
o A8 The synthesis of general synthesis for intermediate 1, white solid,
F O 79%. 'H NMR (62 MHz, DMSO-d6): 8 8.26 — 7.91 (m, 2H), 7.88 — 7.00
O (m, 5H), 3.09 (q, J = 7.1 Hz, 2H), 1.10 (t, J = 7.1 Hz, 3H). *C NMR
] (101 MHz, DMSO-d6): & 200.47, 163.94, 163.82, 161.48, 161.35,
160.97, 160.85, 158.49, 158.37, 139.07, 139.05, 136.26, 132.57, 132.52, 132.47, 132.43, 129.52,
129.49, 128.63, 124.44, 124.41, 124.31, 124.28, 112.87, 112.83, 112.66, 112.62, 105.43, 105.17,
104.91, 31.78, 8.55. HRMS (ESI) calcd for CisH12F20 [M+H]" 247.0934, found 247.0931
1-(2',6'-difluoro-[1,1'-biphenyl]-4-yl)propan-1-one
o) A1l The synthesis of general synthesis for intermediate 1, white solid, 72%.
r O '"H NMR (62 MHz, DMSO-d6):8 8.21 — 7.94 (m, 2H), 7.77 — 7.03 (m, 5H),

DMSO-d6): & 200.52, 160.95, 160.88, 158.49, 158.42, 136.80, 133.55, 131.29, 131.18, 131.08,

- 3.10 (q, J = 7.1 Hz, 2H), 1.11 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz,

130.98, 130.96, 130.94, 128.36, 117.51, 117.32, 117.14, 112.76, 112.70, 112.57, 112.51, 31.79, 8.52.
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HRMS (ESI) calcd for CisHi2F20 [M+H]" 247.0934, found 247.0916.

1-(2'-chloro-6'-fluoro-[1,1'-biphenyl]-4-yl)propan-1-one

O A1I2 The synthesis of general synthesis for intermediate 1, white solid, 72%.

F
O '"H NMR (400 MHz, DMSO-d6):  8.07 (d, J = 8.6 Hz, 2H), 7.53 — 7.43 (m,
O Cl 4H), 7.38 — 7.31 (m, 1H), 3.09 (q, J = 7.1 Hz, 2H), 1.11 (t, J = 7.1 Hz, 3H).

3C NMR (101 MHz, DMSO-d6): & 200.40, 161.17, 158.71, 137.01, 136.83, 133.45, 133.41, 131.21,
131.12, 130.84, 130.82, 128.25, 127.99, 127.80, 126.21, 126.18, 115.41, 115.19, 31.77, 8.46. HRMS
(ESI) calcd for CisHi2CIFO [M+H]" 263.0639, found 263.0616.
1-(2'-chloro-6'-fluoro-[1,1'-biphenyl]-4-yl)propan-1-one

F A14 The synthesis of general synthesis for intermediate 1, white solid,
o O O 79%. 'H NMR (62 MHz, DMSO-d6): § 8.06 (d, J = 8.5 Hz, 2H), 7.70

(m, 2H), 7.48 — 6.82 (m, 3H), 3.81 (s, 3H), 3.09 (q, J = 7.1 Hz, 2H),

1.11 (t, J=7.1 Hz, 3H). 3C NMR (101 MHz, DMSO-d6): 4 200.52, 156.24, 156.23, 155.03, 152.66,
139.95, 139.94, 136.28, 129.60, 129.57, 128.55, 128.28, 128.14, 117.57, 117.33, 115.83, 115.75,
115.63, 115.60, 56.21, 31.79, 8.57. HRMS (ESI) caled for CisHisFO2 [M+H]" 259.1134, found
259.1122.
2-(3',5'-difluoro-[1,1'-biphenyl]-4-yl)-6-fluoro-3-methylquinoline-4-carboxylic acid
AA2 The synthesis of General synthesis for product 2, white solid,
55%. '"H NMR (400 MHz, DMSO-d6): 8 8.01 (dd, J =9.3, 5.6 Hz,

1H), 7.88 (d, J = 8.4 Hz, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.65 — 7.50

L (m, 4H), 7.27 (tt, = 9.3, 2.4 Hz, 1H), 2.38 (s, 3H). *C NMR (101

MHz, DMSO-db6): 6 164.69, 164.55, 162.25, 162.11, 161.26, 159.47, 158.84, 143.92, 143.82, 143.72,
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143.59, 141.50, 137.64, 132.07, 131.97, 130.17, 127.06, 124.58, 124.48, 123.23, 119.20, 118.95,
110.46, 110.40, 110.28, 110.21, 109.90, 109.67, 103.64, 103.38, 103.13, 18.08. 394.1148. HRMS
(ESI) calcd for Co3H14F3NO; [M+H]"394.1055, found 394.1148. HPLC purity at 254 nm, 99.52%.
2-(2'-chloro-[1,1'-biphenyl]-4-yl)-6-fluoro-3-methylquinoline-4-carboxylic acid

AA3 The synthesis of General synthesis for product 2, yellow solid,
50%. 'H NMR (400 MHz, DMSO-d6): 5 8.02 (dd, J = 9.2, 5.8 Hz,
1H), 7.67 (d, J = 8.2 Hz, 2H), 7.65 — 7.58 (m, 3H), 7.56 (d, J = 8.2

Hz, 2H), 7.51 (dd, J = 7.2, 2.4 Hz, 1H), 7.45 (dtd, J = 12.9, 7.2, 1.9

Hz, 2H), 2.41 (s, 3H).!*C NMR (101 MHz, DMSO-d6): & 170.66, 161.32, 159.71, 159.68, 158.89,
143.59, 140.53, 139.92, 138.87, 132.12, 132.03, 131.83, 130.41, 129.82, 129.40, 129.34, 128.09,
124.48, 124.38, 123.41, 119.27, 119.02, 109.73, 109.50, 18.11. HRMS (ESI) calcd for C23H15CIFNO2
[M+H]"392.0854, found 392.0832. HPLC purity at 254 nm, 99.16%
2-(2'-chloro-[1,1'-biphenyl]-4-yl)-6-methoxy-3-methylquinoline-4-carboxylic acid

BA3 The synthesis of General synthesis for product 2, yellow solid,
44%. '"H NMR (400 MHz, DMSO-d6):  7.94 (d, J= 9.2 Hz, 1H),

7.71 = 7.67 (m, 2H), 7.61 (dd, J= 7.1, 2.1 Hz, 1H), 7.58 — 7.55 (m,

2H), 7.54 — 7.39 (m, 5H), 7.13 (d, J = 2.8 Hz, 1H), 3.89 (s, 3H),
2.41 (s, 3H). 3C NMR (101 MHz, DMSO-d6): 8 169.94, 158.14, 157.44, 142.41, 140.30, 139.92,
138.84, 132.04, 131.83, 131.16, 130.41, 129.82, 129.46, 129.42, 128.09, 124.20, 124.03, 121.99,
103.23, 55.93, 18.09. HRMS (ESI) caled for Co4HisCINO; [M+H]" 404.1053, found 404.1037.
HPLC purity at 254 nm, 98.01%.

2-(3'-fluoro-[1,1'-biphenyl]-4-yl)-6-methoxy-3-methylquinoline-4-carboxylic acid
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BA4 The synthesis of General synthesis for product 2, white
solid, 47%. 'H NMR (400 MHz, DMSO-d6): & 7.98 (d, J=9.2

Hz, 1H), 7.87 — 7.83 (m, 2H), 7.72 (dt, J = 6.4, 1.9 Hz, 2H), 7.62

(ddd, J = 7.5, 4.2, 1.8 Hz, 2H), 7.55 (td, J = 8.1, 6.2 Hz, 1H),
7.45 (dd, J =9.2, 2.7 Hz, 1H), 7.27 — 7.21 (m, 1H), 7.08 (d, J = 2.7 Hz, 1H), 3.91 (s, 3H), 2.43 (s,
3H).!3C NMR (101 MHz, DMSO-d6): & 169.50, 167.43, 164.45, 162.03, 158.43, 157.35, 142.64,
142.56, 142.37, 140.67, 140.33, 138.94, 138.92, 132.19, 131.98, 131.46, 131.38, 130.29, 129.13,
127.01, 124.68, 124.01, 123.31, 123.29, 122.23, 114.97, 114.76, 114.05, 113.83, 102.72, 55.96, 18.11.
HRMS (ESI) calcd for C24sHisFNO3 [M+H]" 388.1349, found 388.1325. HPLC purity at 254 nm,
91.66%.
2-(3',5'-difluoro-[1,1'-biphenyl]-4-yl)-3,6-dimethylquinoline-4-carboxylic acid
CA2 The synthesis of General synthesis for product 2, white solid,
50%. 'H NMR (400 MHz, DMSO-d6): 8 7.96 (d, J = 8.5 Hz, 1H),
F 7.91-7.87 (m,2H), 7.75-7.71 (m, 2H), 7.62 (dd, J = 8.7, 1.9 Hz,

1H), 7.58 — 7.53 (m, 3H), 7.27 (tt, J= 9.3, 2.3 Hz, 1H), 2.55 — 2.53

(m, 3H), 2.43 (s, 3H). 3C NMR (101 MHz, DMSO-d6): & 169.47,
164.69, 164.55, 162.25, 162.11, 158.90, 144.83, 143.84, 143.75, 143.65, 141.18, 140.90, 137.89,
137.86, 137.84, 137.68, 132.12, 131.97, 130.28, 129.48, 129.13, 127.12, 124.22, 123.46, 122.93,
110.49, 110.42, 110.31, 110.24, 103.68, 103.42, 103.17, 21.87, 18.01. HRMS (ESI) calcd for
C24H17F2NO2 [M+H]*390.1306, found 390.1293. HPLC purity at 254 nm, 89.85%.
2-(3'-fluoro-[1,1'-biphenyl]-4-yl)-3,6-dimethylquinoline-4-carboxylic acid

CA4 The synthesis of General synthesis for product 2, yellow solid,
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59%. 'H NMR (400 MHz, DMSO-d6): 4 7.82 (dd, J = 8.4, 1.5 Hz, 3H), 7.69 — 7.65 (m, 3H), 7.61
(ddd, J=17.7, 4.0, 1.8 Hz, 2H), 7.55 (td, J = 8.0, 6.1 Hz, 1H), 7.49 (dd, J = 8.6, 2.0 Hz, 1H), 7.26 —
7.21 (m, 1H), 2.47 (s, 3H), 2.36 (s, 3H). 3C NMR (101 MHz, DMSO-d6): 5 171.13, 164.45, 162.03,
158.99, 145.05, 142.77, 142.69, 141.41, 138.56, 135.39, 131.46, 131.37, 131.01, 130.17, 128.90,
126.88, 125.59, 123.73, 123.28, 123.25, 121.73, 114.88, 114.67, 114.00, 113.78, 21.83, 18.04.
HRMS (ESI) calcd for C24HisFNO, [M+H]" 372.1400, found 372.1388. HPLC purity at 254 nm,
96.11%.

2-(2',4'-difluoro-[1,1'-biphenyl]-4-yl)-3,6-dimethylquinoline-4-carboxylic acid

CA8 The synthesis of General synthesis for product 2, yellow solid,
54%. '"H NMR (400 MHz, DMSO-d6): & 7.95 (d, J = 8.5 Hz, 1H),
7.74 —7.72 (m, 2H), 7.67 (dq, J = 8.9, 1.7 Hz, 3H), 7.63 (dd, J =

8.7, 1.9 Hz, 1H), 7.56 (t, J= 1.4 Hz, 1H), 7.42 (ddd, J = 11.6, 9.3,

F

2.6 Hz, 1H), 7.27 — 7.22 (m, 1H), 2.54 (s, 3H), 2.43 (s, 3H). 1*C NMR (101 MHz, DMSO-d6): &
169.49, 167.43, 159.03, 144.83, 140.19, 137.63, 134.62, 132.53, 132.48, 132.43, 132.38, 132.12,
131.99, 129.91, 129.46, 129.14, 128.99, 128.96, 125.01, 124.88, 124.16, 123.49, 122.92, 112.79,
112.58, 105.36, 105.10, 104.84, 21.87, 18.04. HRMS (ESI) calcd for C24H17F2NO2 [M+H]"390.1306,
found 390.1292. HPLC purity at 254 nm, 97.10%.
6-chloro-2-(3',5'-difluoro-[1,1'-biphenyl]-4-yl)-3-methylquinoline-4-carboxylic acid

E A2 The synthesis of General synthesis for product 2, white solid,

54%. 'H NMR (400 MHz, DMSO-d6): 6 8.00 (d, J= 2.4 Hz, 1H),
F 7.95(d, J=29.0 Hz, 1H), 7.89 — 7.85 (m, 2H), 7.69 — 7.64 (m,

3H), 7.54 (dt, J = 7.3, 2.2 Hz, 2H), 7.27 (tt, J= 9.3, 2.3 Hz, 1H),
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2.38 (s, 3H). 1*C NMR (101 MHz, DMSO-d6): & 170.80, 164.68, 164.55, 162.24, 162.11, 160.44,
149.43, 144.81, 143.89, 143.79, 143.70, 141.52, 137.66, 131.29, 130.63, 130.15, 129.37, 127.04,
125.75, 124.69, 123.03, 110.45, 110.38, 110.27, 110.20, 103.65, 103.39, 103.14, 18.09. HRMS (ESI)
calcd for C23H14CIF2NO; [M-H] 408.0603, found 408.0576. HPLC purity at 254 nm, 99.21%.
6-chloro-2-(2'-chloro-[1,1'-biphenyl]-4-yl)-3-methylquinoline-4-carboxylic acid

EA3 The synthesis of General synthesis for product 2, white solid,
64%. '"H NMR (400 MHz, DMSO-d6): 8 7.97 (d, J = 2.4 Hz, 1H),

7.94 (d, ] = 8.9 Hz, 1H), 7.69 — 7.63 (m, 3H), 7.61 (dd, ] = 7.3, 1.9

Hz, 1H), 7.59 — 7.54 (m, 2H), 7.53 — 7.43 (m, 3H), 2.40 (s, 3H). *C
NMR (101 MHz, DMSO-d6): & 170.45, 160.70, 144.85, 140.75, 139.94, 138.84, 132.03, 131.82,
131.24, 130.42, 129.83, 129.38, 129.32, 129.25, 128.10, 125.88, 124.77, 122.70, 18.10. HRMS (ESI)
calcd for Co3HisCbNO; [M-H] 406.0402, found 406.0362. HPLC purity at 254 nm, 97.17%.
6-chloro-2-(3'-fluoro-[1,1'-biphenyl]-4-yl)-3-methylquinoline-4-carboxylic acid

EA4 The synthesis of General synthesis for product 2, white
solid, 64%. '"H NMR (400 MHz, DMSO-d6): & 8.13 — 8.08 (m,

1H), 7.87 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 8.5 Hz, 2H), 7.75 (d, J

= 8.3 Hz, 2H), 7.66 — 7.61 (m, 2H), 7.55 (td, J = 7.8, 5.9 Hz, 1H),
7.28 — 7.22 (m, 1H), 2.46 (s, 3H). *C NMR (101 MHz, DMSO-d6): & 168.78, 164.45, 162.03,
160.73, 144.61, 142.52, 142.45, 140.66, 139.83, 139.36, 139.34, 132.53, 131.99, 131.49, 131.40,
130.56, 130.26, 127.09, 126.07, 123.68, 123.44, 123.36, 123.34, 115.07, 114.86, 114.10, 113.88,
18.25. HRMS (ESI) calcd for Co3HisCIFNO2 [M+H]"392.0854, found 392.0846. HPLC purity at 254

nm, 89.58%.
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6-chloro-3-methyl-2-(2'-methyl-[1,1'-biphenyl]-4-yl)quinoline-4-carboxylic acid
EA6 The synthesis of General synthesis for product 2, white solid,

Cl 49%. 'H NMR (500 MHz, DMSO-d6): § 8.12 (d, J = 8.8 Hz, 1H),

7.84 (dd, J = 8.8, 2.3 Hz, 1H), 7.81 (d, J = 2.3 Hz, 1H), 7.73 - 7.70
O (m, 2H), 7.52 — 7.49 (m, 2H), 7.36 — 7.29 (m, 4H), 2.49 (s, 3H),
2.32 (s, 3H). *C NMR (101 MHz, DMSO-d6): 8 170.82, 160.87, 149.91, 144.84, 141.45, 141.38,
139.89, 135.26, 131.23, 130.90, 130.41, 130.01, 129.32, 129.24, 129.08, 127.94, 126.51, 125.86,
124.72, 122.88, 20.73, 18.15. HRMS (ESI) calcd for C24H1sCINO, [M-H] 386.0948, found 386.0900.
HPLC purity at 254 nm, 94.94%.
6-chloro-2-(2',4'-difluoro-[1,1'-biphenyl]-4-yl)-3-methylquinoline-4-carboxylic acid
EA8 The synthesis of General synthesis for product 2, white
solid, 49%. 'H NMR (400 MHz, DMSO-d6): 8.10 (d, /= 8.8 Hz,
1H), 7.84 — 7.80 (m, 2H), 7.75 (d, J = 8.3 Hz, 2H), 7.69 (ddt, J =

F 8.8,4.0,23 Hz, 3H), 7.42 (ddd, J = 11.5, 9.3, 2.6 Hz, 1H), 7.28

— 7.22 (m, 1H), 2.47 (s, 3H). 3C NMR (101 MHz, DMSO-d6): & 168.73, 161.08, 160.73, 144.60,
140.56, 139.69, 134.96, 132.58, 132.50, 132.00, 130.60, 129.90, 129.06, 129.03, 126.10, 123.67,
123.42, 112.77, 112.56, 105.37, 105.11, 104.85, 18.25. HRMS (ESI) calcd for Cz3H14CIF2NO2
[M+H]"410.0759, found 410.0722. HPLC purity at 254 nm, 97.28%.
2-(2',6'-difluoro-[1,1'-biphenyl]-4-yl)-7-methoxy-3-methylquinoline-4-carboxylic acid

FA1I The synthesis of General synthesis for product 2, white solid,
46%. '"H NMR (400 MHz, DMSO-d6): & 14.19 (s, 1H), 7.77 — 7.69

(m, 3H), 7.68 — 7.65 (m, 1H), 7.61 (d, J= 7.9 Hz, 1H), 7.52 (dt, J =
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8.2, 1.8 Hz, 1H), 7.45 (t, J= 2.2 Hz, 1H), 7.33 (dt, /= 9.1, 2.8 Hz, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.02
—6.90 (m, 1H), 3.93 (s, 3H), 2.41 (s, 3H).!*C NMR (101 MHz, DMSO-d6): § 172.47, 169.44, 167.43,
160.54, 160.51, 160.08, 147.91, 140.77, 131.99, 131.77, 130.68, 130.34, 129.64, 129.14, 129.04,
128.98, 126.10, 121.78, 120.86, 120.75, 118.01, 117.94, 112.75, 112.49, 107.94, 56.02, 17.74.
HRMS (ESI) caled for C24Hi7F2NO3s [M+H]" 406.1255, found 406.1239. HPLC purity at 254 nm,
96.21%.

2-(2'-chloro-6'-fluoro-[1,1'-biphenyl]-4-yl)-7-methoxy-3-methylquinoline-4-carboxylic acid
FA12 The synthesis of General synthesis for product 2, white solid,
59%. 'H NMR (400 MHz, DMSO-d6): 8 7.75 (d, J = 9.1 Hz, 1H),

7.68 (q, J = 2.8, 2.1 Hz, 4H), 7.34 (d, J = 2.6 Hz, 1H), 7.31 — 7.26

(m, 1H), 7.17 (dd, J = 9.1, 2.6 Hz, 1H), 7.15 - 7.12 (m, 1H), 7.01 —
6.97 (m, 1H), 3.90 (s, 3H), 3.83 (s, 3H), 2.35 (s, 3H). *C NMR (101 MHz, DMSO-d6): & 168.73,
160.73, 144.60, 140.56, 139.69, 134.96, 132.58, 132.00, 130.60, 129.90, 129.06, 129.03, 126.10,
123.67,123.42, 112.77, 112.56, 105.37, 105.11, 104.85, 18.25. HRMS (ESI) calcd for C24H17CIFNO3
[M-+H]"422.0959, found 422.0939. HPLC purity at 254 nm, 95.16%.
2-(2'-fluoro-5'-methoxy-[1,1'-biphenyl]-4-yl)-7-methoxy-3-methylquinoline-4-carboxylic acid
FA14 The synthesis of General synthesis for product 2, white
solid, 70%. 'H NMR (400 MHz, DMSO-d6):  7.75 (d, J =
9.1 Hz, 1H), 7.68 (q, J =2.8, 2.1 Hz, 4H), 7.34 (d, J = 2.6 Hz,

1H), 7.31 — 7.26 (m, 1H), 7.17 (dd, J = 9.1, 2.6 Hz, 1H), 7.15

— 7.12 (m, 1H), 7.01 — 6.97 (m, 1H), 3.90 (s, 3H), 3.83 (s, 3H), 2.35 (s, 3H).3C NMR (101 MHz,

DMSO-d6): & 171.00, 159.99, 156.25, 156.23, 155.15, 152.78, 147.97, 141.12, 135.12, 129.72,
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128.88, 128.85, 127.71, 120.15, 119.28, 118.69, 117.48, 117.23, 115.60, 115.57, 115.20, 115.13,
107.44, 56.18, 55.82, 17.77. HRMS (ESI) calcd for C2sH20FNO4 [M+H]" 418.1455, found 418.1427.
HPLC purity at 254 nm, 97.53%.
6,7-difluoro-2-(2'-fluoro-5'-methoxy-[1,1'-biphenyl]-4-yl)-3-methylquinoline-4-carboxylic acid
GA14 The synthesis of General synthesis for product 2, white solid,
60%. 'H NMR (400 MHz, DMSO-d6): § 7.71 — 7.65 (m, 4H), 7.56 (d,
J=12.4 Hz, 1H), 7.52 (d, J = 8.5 Hz, 1H), 7.28 (dd, J = 10.3, 9.0 Hz,

1H), 7.13 (dd, J = 6.4, 3.2 Hz, 1H), 6.99 (dt, ] = 9.0, 3.5 Hz, 1H),

o<

3.83 (s, 3H), 2.36 (s, 3H). '*C NMR (101 MHz, DMSO-d6): 5 170.08,
159.53, 156.24, 155.15, 153.25, 152.78, 150.77, 149.20, 149.07, 144.59, 140.73, 135.24, 129.73,
128.92, 128.89, 128.77, 121.59, 118.00, 117.92, 117.49, 117.24, 115.60, 115.57, 115.24, 115.16,

110.91, 109.80, 56.18, 17.86. HPLC purity at 254 nm, 96.00%.
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HRMS Spectrum

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:23-23 H:15-15 N:1-1 0:2-2 F:3-3

AA2 6 (0.077)

1: TOF MS ES+

9.71e+005
1 394.1148
Yo
95.1179
555.3306
141.1205 338-3563 7919485 000195 J040.0367 13434431 15513142 18398820 4oppeepp
— Ty T T Ty [ttt T R T { ;
400 600 800 1000 1200 1400 1600 1800
Minimum: =k:h
Maximum: 5.0 50,0 50.0
Mass Calc. Mass mDa  PPM  DBE Norm Conf(%) Formula
394 1148 394, 1055 9.3 25,8 15,5 n/a n/a C23 H15 N 02 F3
HRMS Spectrum of AA2
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:23-23 H:16-16 N:1-1 0:2-2 F:1-1 CI: 11
AA3 6 (0.076)
1: TOF MS ES+
3.14e+005

1 392.0832

141.1130 338.3347

803.5660 877.1121 1114.9500 1215.7123 1381.7963

200

1754.85121897.7960

miz
600 800 1000 1200 1400 1600 1800 2000

Min imum: -1.5

Maximum: 5.0 0.0 80,0

Mass Cale, Mass mDa PPM DBE i-FIT Norm Confi%) Formula

392, 0832 392, OBG4 =32 ~H8 15.5 966 n/a n/a C23 HI6 N 02 F C1

HRMS Spectrum of AA3

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:24-24 H:1919 N: 11 0:3-3 Ck 11

BA3 6 (0.076)

1: TOF MS ES+

3.69e+005
1 404.1037
Yor
555.3151
06.1019
394.1002 56.3203 1358.7909 1750.3245
141.1163 ; A15.2111 803.5610 1026.9846 ¥ 1436.7104  1634.0028 3 19986176
B e e e e e e e e e e o R S B s e AR mmmE e
600 800 1000 1200 00 1600 1800 2000

Minimum: -1.5
Maximum: 5.0 50,0 50,0
Mass Cale, Mass mDa PPM DBE iFIT  Norm Conf(%) Formula
404, 1037 404, 1053 -1.6 —4.0 5.5 890 n/fa

'
nsa

C24 HI19 N 03 Cl1

HRMS Spectrum of BA3
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:24-24 H:19-19 N:1-1 0:3-3 F: 141

BA4 6 (0.076)
1: TOF MS ES+
6.78e+005
1 388.1325
Yor
89.1354 555 3160
oL 1411138 338.3441 | 415211 789.3270 1051.5044 1284.3256 15180596 1770.74221916.1464
vorey o o R o g R v v RS -
200 400 600 8OO 1000 1200 1400 1600 1800 2000
Minimum: -1, 5
Maximum: 50 50,0 50,0
Mass Calec. Mass mDa PPM DRE iFIT Norm Conf(%) Formula
388 1325 388, 1349 -2.4 6.2 15.5 166.1 n/a n/a C24 H19 N 03 F
HRMS Spectrum of BA4
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:24-24 H:18-18 N:1-1 0:2-2 F:2-2
CAZ 6 (0.076)
1: TOF MS ES+
1.60e+006
1 390.1293
Yor
91.1322
F 1000755 5653180 6834659 gg58757,1052.5057 17767 10828308 15715021 17544456 1933.0696
R o e A ML B e
400 600 800 1000 1200 1400 1600 1800
Minimum: =1eB.
Maximum: 5.0 0.0 500
\lass Cale, Mass mDa  PPM  DBE  i-FIT Norm Conf(%) Formula
390, 1293 380, 1306 =13 3.3 15,5 153.0 n/a n/a C24 HIB N 02 F2
HRMS Spectrum of CA2
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits {up to 50 closest results for each mass)
Elements Used:
C:24-24 H:1919 N:11 0:2-2 F:141
CA4 6 (0.077)
1: TOF MS ES+
5 76e+005
1 3721388
731422
555.3173
1000757 BD9.9478 _ 1006.2719 13501891 4459 g7y 17487743 4908 4957 £
Minimum: =1..B
Max i mum: 5.0 ano 0.0
Mass Cale., Mass mDa PP DBE iFIT  Norm  Conf (%) Formula
372, 1388 ava. 1400 =k 582 15. 8 124.5 n/a n/a C24 HI8 N 02 F

HRMS Spectrum of CA4
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Menoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:24-24 H: 1818 N:11 0:22 F:2-2

CA8 6 (0.076)
1: TOF MS ES+
9.16e+005
F 300.1202
911323 ooe 3979
141.1121 274 28ag | 3152130 71.4277 3198297 4504 goag 1038972 4400 559 15488127 yeo5a3ms 18826388

200 400 600 800 1000 1200 1400 1600 1800
Minimum: o 5 1
Max imum: a.0 0.0 5000
Mass Cale. Mass mDa PPM DBE i—F1I Norm  Conf %) Formula

i I
300.1202 390, 1306 -1.4 -36 155 1458 nfa n/a C24 HI8 N 02 F2

HRMS Spectrum of CAS8

Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits {up to 50 best isotopic matches for each mass)
Elements Used:

C:23-23 H:1313 MNi11 Oc22 F:22 S:06 Ch141

EA2-0814 12 (0.088) 1: TOF MS ES-
4 11e+004
100+ 408.05T6
%_
4116.9283
J 3B4.0668  la10.0404
g 2240524
M i 1  1494.0450 10571380 yyga0571 14481245 45 o777 17492009 1838.0765
o 1 I I 1 1 | 1 1 1 1 1 1 1 1 T 1 1 I I 1 m/z
200 400 600 8500 1000 1200 1400 1600 1800
Minimum: -1. 5
Maximum: 5.0 100 50.0
Mass Calc. Masz nDa PPM DBE i-FIT Xorm Conf (%) Formula
408. 0576  408. 0603 -2.7 6.6 16.5 377.2 n/fa n/a €23 H13 N 02 F2 (1

HRMS Spectrum of EA2

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:23-23 H:14-14 N:1-1 0:2-2 Cl:2-2

EA3-0914 13 (0.093) 1: TOF MS ES-
1.14e+004
100+ 116.9283
1 406.0362
%_
] 235.0594
1 408.0578
| 35.0760
1 h { 3169472 | 4910283 5098006 7727800 11212028 557 14 1356,6506 15252173 760,474 13364155
e e — m/z
200 400 600 80O 1000 1200 1400 1600 1800 2000
Minimum: =1.5
Maximum: 5.0 0.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula

406. 0362 406. 0402 -4.0 -9.9 16.5 389.5 n/a n/a C23 H14 N 02 C12

HRMS Spectrum of EA3
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:23-23 H:16-16 N:1-1 0:2-2 F:1-1 Chk141
EA4 7 (0.085)
1: TOF MS ES+
7.48e+005
1 392.0846
394.0824
141 1179 338.3460 555.3180 80356508635361 10284601 13187300 155249111610.5853 __1817.6505 19128600
e e B B I e R e o R e e e B e ]
400 600 800 1000 1200 1400 1600 1800 2000
Minimum: -1.5
Maximum: a3.0 0.0 50,0
Mass Calc. Mass mDa  PP) DBE iFIT  Norm  Conf(%) Formula
392, 0846 392, 0854 -0.8 -2, 15.5 131.9 n/a n/a C23 HI6 N 02 F C1
HRMS Spectrum of EA4
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:24-24 H:17-17 N:1-1 0:2-2 Cl: 11
EAG-0914 11 (0.083) 1: TOF MS ES-
1.57e+004
100+ 386.0900
1116.9282
% 235.0635 386.1124
: 388.0782
4 i l 471.0067 1357.5873 1723.9631.1785.4341  1969.1448
| TN RSOSSN 1 e
0 T 1 T | f T T T T T T T I 1 1 T 1 1 ) miz
200 400 600 800 1000 1200 1400 1600 1800 2000
Minimum: 1.5
Max imum: 5.0 10.0 500
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
386. 0900  386. 0948 -4.8 -12.4 16.5 417.8 n/a n/a C24 HI7T N 02 C1
HRMS Spectrum of EA6
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:23-23 H:1515 N:1-1 0:2-2 F:22 CI:11
EAB8 7 (0.085)
1: TOF MS ES+
3.69e+005
410.0722
1412.0707
141.1157 3383485 565.3140 803.5765 9695117 10358535 41050 1402 14159142 1715591? 1806.19201861.2133
200 400 600 800 1000 1200 1400 1600 1800
Minimum: =1.B
Maximum: 5.0 50,0 50,0
Mass Cale. Mass mDa PPM DBE iFIT Norm Conf(%) Formula
410, 0722 410.0759 -3.7 -9.0 1556 960 n/a n/a C23 HI5 N 02 F2 C1

HRMS Spectrum of EA8
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:24-24 H:18-18 N:1-1 0:3-3 F:2-2
FA11 5 (0.068)
1: TOF MS ES+

7.36e+006
432.1599

406.1239

55.3220 863.3148 099.6606 1012806 14125388 545 457) 18251404 1985.2330.
200 400 600 800 1000 1200 1400 1600 1800 2000
Minimum: ol -
Maximum: 5.0 50,0  50.0
Mass Calc. Mass mDa  PPM  DBE i-FIT  Norm Conf(%) Formula
406, 1239 406, 1255 -1.6 -3.9 15,5 1954 nfa  n/a 024 HI8 N 03 F2
HRMS Spectrum of FA11
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:24-24 H:18-18 N:1-1 0:3-3 F:1-1 Cl141
FA12 5 (0.068)
1: TOF MS ES+
2.03e+005
1 4220939
24.0928 555 3168
1411140 4152131 £63.4602 892.4054 1139.9257 _ 1353.1012 16305663 17950770, 1910.4296
O L s e e L B e L R e e 1 4
200 400 600 800 1000 1200 1400 1600 1800 2000
Minimum: ol B
Maximum: 5.0 50,0 50,0
Mass Calc. Mass mDa PP DBE iFIT  Norm  Conf(%) Formula
422, 0939 422,0959 -20 -4.7 155 9.4 nfa n/a £24 HI8 ¥ 03 F C1
HRMS Spectrum of FA12
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:25-25 H:21-21 N:1-1 0:44 F: 141
FA14 5 (0.068)
1: TOF MS ES+
1.08e+006
4 418.1427
%
19.1460
141.1147 3751274 555.3166 _ 721.4564848.0421974.5550 11356342 1325.7186 1616.7959 1854.38041998.4694
R I T R L
200 400 600 800 1000 1200 1400 1600 2000
Minimum: =18
Maximum: 5.0 50,0 5
Mass Calc, Mass mDa PPM DEE iFIT Norm C@f(%) Formu la

418 1427 418 1455 =t 15.5 16L.3 n/a n/a C25 HZ1 N 04 F

HRMS Spectrum of FA14
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

3.97e+005

Ird

C:15-15 H:13-13 0:1-1 F:2-2
H-A2 7 (0.085)
1: TOF MS ES+
1 247.0928
Yo
il 5553176 6634702 1707.0677
141.1150 7 ' 1005.7520 1169.9410 1423.1342 5 1796.5212 1367.5352"'
—_—— e T e
600 800 1000 1200 1400 1600 1800 00
Minimum: -1.5
Maximum: 5.0 530.0 50,0
Mass Calc, Mass mDa PPN DBE iFIT  Horm Conf(%) Formula
247, 0928 247, 0934 it SRS 85 146.0 n/a n/a C15 HI3 0 F2

HRMS Spectrum of A2

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:15-15 H:14-14 0O:1-1 Ck1-1
H-A3 7 (0.085)
1: TOF MS ES+
2.39e+005
1 2450728
47.0705
141.1153 | 335.1225 5553169 605 4587 928.5012 1001-2218 4539 3419 1472.4352 1627.9238 1917.7282
200 400 600 800 1000 1200 1400 1600 1800 2000
Minimum: -L.5
Maximum: 5.0 50,0 50,0
Mass Calc. Mass mDa PPM DBE iFIT Norm Confi%) Formula
245. 0728 245, 0733 =08 =20 Bb 811 n/a n/a Ci5 Hi4 0 C1
HRMS Spectrum of A3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:15-15 H:14-14 O:1-1 F: 141
H-A4 7 (0.085) 1: TOF MS ES+
3.60e+005
100~ 229.1031
U
1 230.1080
ol 1411159 338.3438 565.3184_ 7085206 9995568 10379660 1206.16151263.7623 18637532 15915795 1975041
R B R e
400 600 800 1000 1200 1400 1600 1800
Minimum: =1.5
Max imum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
229.1031  229. 1029 0.2 0.9 8.5 115.9 n/a n/a Cl5 HI14 O F

HRMS Spectrum of A4
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:17-17 0O: 11

H-AB6 7 (0.085)
1: TOF MS ES+
2.20e+006
1 225.1269
Yo
26.1303
o708 | 297 1361 5553184 749.7968 9822422 11412041 13222346 15187491 19085715 1g534143
e e e S B e L I B s o e e e B B e e AR
20 400 600 800 1000 1200 1400 1600 1800
Minimum: ik
Maximum: 5.0 50,0 50,0
Mass Cale. Mass mDa PPM DBE i—FIT  Norm Conf(%) Formula
225, 1269 225, 1279 -1.0 -44 &S5 126.4 n/a n/a Ci6 H17 O
HRMS Spectrum of A6
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:15-15 H:13-13 0:11 F:2-2
H-A8 7 (0.085)
1: TOF MS ES+
1.16e+006
1 247.0931
Yo
48.0966
141.1158 5553198 0034752 8035649 9774628 1156 9750  1388.1264  1614.8672 18923010 _
T T T T T S T e T e e e T T e T e e T
0 400 600 800 1000 1200 1400 1600 1800
Minimum: -1.5
Maximum: 5.0 50,0 50,0
Mass Cale, Mass mDa PPM DBE i-FIT  Norm Conf(%) Formula
247, 0931 247, 0934 -03 -1.2 B8h 162.2 n/a n/a C15 H13 O F2
HRMS Spectrum of A8
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:15-15 H:13-13 0:1-1 F:2-2
H-A11 6 (0.077)
1: TOF MS ES+
6.70e+005
1 2470916
%
[pAaUad 565.3172
4 141.1139 i 663.4659 804.5759 948.3058 1283 3466 1386.2490 1620.6580 1744 9706 1965,463%&
e L e e R e e e o R B e e
401 600 800 1000 1200 1400 1600 1800
Minimum: =18
Maximum: 5.0 50.0 50,0
Mass Cale, Mass mDa PPM DBE i—FIT Norm Conf(%) Formula
247, 0916 247, 0934 -8 -1.3 85 142.2 n/a n/a Cl5 HI3 0 F2

HRMS Spectrum of A1l
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Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:15-15 H:13-13 O:1-1 F: 11 Cl: 141

H-A12 7 (0.085)
1: TOF MS ES+
5.44e+005
1 263.0616
5.05693
o] 1411134 [266.0616 555.3207 6g5 ga7p 8035694 4098 1104 1278,6117 13516210 1689.2604 1975.6854,
I o e AL F A e e M s B e B mia
400 600 800 1000 1200 1400 1600
Minimum: -1.5
Maximum: 5.0 50,0 50,0
Mass Cale, Mass mDa PPM DBE i-FIT  Norm Confl%) Formula
263 0616 263, 0639 ot I 85 121.2 n/a n/a C15 H13 0 F C1
HRMS Spectrum of A12
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:16-16 H:16-16 0:2-2 F: 11
H-A14 6 (0.077)
1: TOF MS ES+
9.75e+005

1 259.1122

Y

1155 555.3171
ol 1411143 [ 2611231 ; 6634532 8383343 4585 a0 1347.6547 _1451.9543 1850.6728 19684569
B B e o s B B R T e o
200 400 600 800 1000 1200 1400 1600

Minimum: e 1]
Maximum: 5.0 50,0 50,0
Mass Cale, Mass mDa FFM  DBE i-FIT  Norm Conf(%) Formula
259 1122 259 1134 -1.2 -46 84§ 111.9 n/a n/a C16 H16 02 F

HRMS Spectrum of A14
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The original images of western blot
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Full unedited gel for Fig. 5¢
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Full unedited gel for Fig. 6f Full unedited gel for Fig. 6g
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Full unedited gel for Fig. S3a
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Full unedited gel for Fig. S4a
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Full unedited gel for Fig. S4e
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