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Synthesis:
The synthetic route of Series 1 compound is shown in scheme S1

Scheme S1 Synthesis of series 1 compounds.
Reagent and conditions: (a) CHCOCHCOOEt, AcOH, toluene, 110℃. (b) PPA, 160℃. (c) BnBr, KCO3, DMF. (d) I. m-CPBA, CHCl3 ,0℃. II. Ac2O. III .1N NaOH, THF-MeOH . V. SOCl2 py, THF. (e) Phenol or aniline, K2CO3, DMF. (f) H2, 10%Pd-C , THF. (g) I. ClCH2CH2OH, K2CO3, 80 ℃. II. Ph3P, CCl4, reflux. III Saturated heterocyelic, 80℃.
The substituted aniline was mixed 1:1 with ethyl acetoacetate and then added to a mixed system of 18 equivalents of toluene and 1.3 equivalents of acetic acid at reflux for 2 h. The water was separated during the reaction with a Dean-Stark apparatus. The crude product 2 was obtained with a yield of about 49%-53%. Since the crude product was easily decomposed during separation and purification on silica gel column, we directly reacted the crude product with PPA as solvent at 160 °C for 3-4 h to obtain compound 3. We substituted its 4-position oxygen with benzyl bromide to be able to form a quinoline ring for the next reaction. The reaction of compound 3 with bromobenzyl to form compound 4 may yield O-alkylated products as well as N-alkylated products (Scheme S2), while the reaction of 4H-pyridone with bromobenzyl was reported in the literature to give mainly O-alkylated products. The 13C and 1H spectra of both products were theoretically similar. Therefore, we take compound 4a (R1=H) as an example to analyze the HMBC spectrum of the product. The HMBC spectrum (Figure. S1) shows that there is a remote coupling correlation between 11-H (5.36 ppm) and 4-C (160.88 ppm), 12-C (136.74 ppm), 13-C (128.16 ppm) and 17-C (128.16 ppm), which can determine that the product is an O-alkylation product.
we first oxidized compound 4 with m-CPBA to nitrous oxide, and then treated it with acetic anhydride to obtain 2-ethylated product. Then the 2-position ester was hydrolyzed with NaOH, and the 2-hydroxymethyl was converted to chloromethyl with SOCl2 to obtain compound 8 (Scheme S3). 
[bookmark: _Hlk120383050]Compound 9 can be obtained by using DMF as solvent and K2CO3 as acid binding agent at 80 ℃ for 4-6 hours, and the yield can reach 88% - 93%. With tetrahydrofuran as the reaction solvent and 10% Pd-C as the catalyst, the reaction can be completed in 4-8 hours under 0.4 MPa H2 to obtain compound 10. The target compound 13 was synthesized by three processes: chloroethanol substitution, chlorination and heterocyclic substitution with saturated nitrogen (scheme S4). Similar to the reaction between compound 4 and benzyl bromide, compound 10 reacts with chloroethanol to obtain only O-alkylation product 11 in 72% yield. Taking compound 11c (R1=F, X=O, R2=o-Cl) as an example, HMBC spectrum of compound 11c shows 11-H( δ= 4.25 ppm) and 4-C (161.85 ppm) and 12-C(59.67 ppm)are remotely correlated, so it can be determined that the product is O-alkylation product (Figure. S2). 

Scheme S2 Synthesis of compound 4







Scheme S3 Synthesis of compound 8



Reagent and conditions: I. m-CPBA, CHCl3 ,0℃. II. Ac2O. III .1N NaOH, THF-MeOH . V. SOCl2 py, THF.


Scheme S4 Synthesis of compound 13. 
[bookmark: OLE_LINK5]Reagent and conditions: I. ClCH2CH2OH, K2CO3, 80 ℃. II. Ph3P, CCl4, reflux. III Saturated heterocyelic, 80℃.

Using 14 substituted isatin as raw material, we reacted overnight at 120 ℃ in acetic anhydride as solvent to obtain compound 15. Compound 15 reacted at 100 ℃ of sodium hydroxide solution for 1.5 h, adjusted PH=2 with hydrochloric acid, and filtered to obtain ring expanding product 16. Compound 17 was obtained by esterification of compound 16 with ethanol as solvent and concentrated sulfuric acid as catalyst. When the next compound was synthesized by stirring the reaction at room temperature with DMF as the solvent and potassium carbonate as the base, we found that two products were obtained through TLC monitoring, and the molecular weight of the two products was the same by mass spectrometry analysis.Considering the enol tautomerism of 2 (1H) - quinolinone, we speculated that the two products were N-alkylation and O-alkylation products (scheme S6), and then we confirmed the structures of the two products 18e and 19f with the help of H spectrum, C spectrum and HMBC spectrum (Figure. S3-S4).
Theoretically speaking, the main difference between the two structures is whether 9-C is related to 11-H, because in the HMBC spectrum of N-alkylation products, there will be coupling related signal peaks due to the three chemical bonds between 11-H and 9-C, while there will be no coupling related signal peaks due to the five chemical bonds between 11-H and 9-C of O-alkylation products. The main C and H signals are: 18e: 9-C (138.96), 11-H (5.53), 19f: 9-C (137.28), 11-H (5.58). Therefore, it can be seen from the HMBC spectrum of 18e that there is no correlation signal between 9-C and 11-H, while there is correlation signal between 9-C and 11-H in the HMBC spectrum of 19f. Therefore, the structure of 18e and 19f is determined. Finally, compounds 18 and 19 can be hydrolyzed by sodium hydroxide to obtain target compounds 20 and 21.
The synthesis route of Series 2 compounds is shown in scheme S5:
Scheme S5 Synthesis of series 2 compounds  .


Reagent and conditions: h. (CH3CO)2O, reflux; i. NaOH, H2O reflux; j. H2SO4, EtOH; k.  R2BnBr, K2CO3, DMF, rt; l. NaOH, EtOH-H2O

Scheme S6 Synthesis of compound 18,19








 

Fig. S1 HMBC spectrum of compound 4a
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Fig. S2 HMBC spectrum of compound 11c
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[bookmark: _Hlk125981857][image: ]Fig. S3 HMBC spectrum of compound 18e

Fig. S4 HMBC spectrum of compound 19f
Detailed synthetic route and structural information of each compound:
All chemicals, reagents, and solvents were purchased from commercial sources and used without further purification. Reactions were monitored using thin-layer chromatography under ultraviolet (UV) light at 254 nm. The hydrogen reduction device using BLT-2000 medium pressure hydrogen reduction instrument (Beijing Jiawei Kechuang Technology Co. Ltd.).The melting point was measured using a WRS-2 (Shenguang) melting point apparatus. 1 H NMR and 13 C NMR were determined using a Bruker Advance III 400 MHz or 500 MHz nuclear magnetic resonance spectrometer (Bruker, Switzerland). Coupling constants (J) are expressed in Hertz (Hz), and s, d, t, and m are singlet, doublet, triplet, and multiplet, respectively. Mass spectrometry (MS) was determined using MALDI-TOF-MS. The high performance liquid chromatograph was Shimadzu SPD-20A, reversed-phase column type: Agilent® ZORBAX Extend-C18, 5.0 μm, 4.6×250 mm; flow rate: 1.0 mL·min-1; detection wavelength: 254 nm; mobile phase : (1) A: CH3CN, B: H2O, (2) A: CH3OH, B: H2O, (3) A: CH3OH, B: 1 % TFA aqueous solution. The purity of the compounds were all over 95%.

4.2.1  2-methylquinolin-4(1H)-one(3a)
Take 12.63 ml (100 mmol) of ethyl acetate and place it in a 50 ml single neck flask, add 9.13 ml (100 mmol) of aniline, drop one drop of concentrated hydrochloric acid, cover it with a drying tube filled with anhydrous calcium chloride, and stir at room temperature for 24 hours. Transfer the generated oil into a 250ml three necked flask, add 60g of polyphosphoric acid (PPA), react at 160 ℃ for 3h, stop heating, and cool to room temperature. Put the reaction flask into a cold trap, add 2mol L NaOH solution by dropping, adjust the pH to 10, and filter to obtain 6.5g of white solid. The yield was 41.7%. mp: 236.9 - 238.3℃, 1H NMR (500 MHzDMSO- d6) δ 11.58 (s, 1H), 8.03 (d, J = 7.8 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 7.49 (d,J = 8.2 Hz, 1H), 7.27 (t, J = 7.5 Hz, 1H), 5.91 (s, 1H), 2.34 (s, 3H).

4.2.2 6-fluoro-2-methylquinolin-4(1H)-one(3b)
The title compound was prepared in the manner similar to compound 3a , white solid, yield 26.3%, mp: 275.1 - 276.8 ℃, 1H NMR (500 MHz, DMSO- d6) δ 11.72 (s, 1H), 7.67 (dd, J = 9.3, 2.7 Hz,1H), 7.59-7.50 (m, 2H), 5.92 (s, 1H), 2.35 (s, 3H), HRMS (ESI) m/z calcd for [C10H8FNO+H]+, 178.0663; found, 178.06673 [M+H] +.

4.2.3 6-methoxy-2-methylquinolin-4(1H)-one(3c)
Put 12.63 ml (100 mmol) of ethyl acetate in a 50 ml single neck flask, add 11.30 ml (100 mmol) of p-methoxylaniline, drop one drop of concentrated hydrochloric acid, and stir at 50 ℃ for 24 h. Transfer the generated oil into a 250ml three necked flask, add 60g of polyphosphoric acid (PPA), react at 160 ℃ for 3h, stop heating, and cool to room temperature. Put the reaction flask into a cold trap, add 2 mol L NaOH solution dropwise, adjust the pH to 10, and filter to obtain 11.2 g of white solid with a yield of 59.1%, mp: 258.3-260.7 ℃, 1H NMR (500 MHz, DMSO- d6) δ 11.55 (s, 1H),7.44 (s, 2H), 7.25 (s, 1H), 5.87 (s, 1H), 3.82 (s, 3H), 2.33 (s, 3H). 13C NMR (125MHz, DMSO- d6) δ 176.57, 155.66, 149.04, 135.15, 125.92, 122.19, 119.92, 107.87,104.68, 55.71,19.80.

4.2.4 4-(benzyloxy)-2-methylquinoline(s)
Compound 3a 6.4 g (40 mmol) was placed in a 250 ml single-necked flask, 150 ml of N,N-dimethylformamide (DMF) was added and sonicated to dissolve completely. Add 5 g of anhydrous potassium carbonate, 5.2 ml (44 mmol) of benzyl bromide in turn, and stir for reaction at room temperature for 8-10 h. After the reaction is completed, the product is concentrated to dryness under reduced pressure, added with 300 ml of water for ultrasonic treatment for 2 minutes, and extracted twice with 500 ml of ethyl acetate. Concentrate the extract to obtain 9.9 g of white solid with a yield of 91.4%, mp: 112.3 - 112.9 ℃, 1H NMR (500 MHz, DMSO- d6) δ 8.11 (d, J = 8.3 Hz, 1H), 7.86 (d, J = 8.2 Hz, 1H), 7.72-7.67 (m, 1H),7.57 (d, J = 7.3 Hz, 2H), 7.47 (ddd, J = 14.7, 10.7, 4.3 Hz, 3H), 7.39 (t, J = 7.3 Hz,1H), 7.07 (s, 1H), 5.37 (s, 2H), 2.61 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 160.91, 160.35, 148.77, 136.69, 130.14, 129.08(2C),128.62, 128.40, 128.17(2C),125.36, 121.83, 119.79, 102.73, 70.15, 25.88.

4.2.5 4-(benzyloxy)-6-methoxy-2-methylquinoline(4b)
The title compound was prepared in the manner similar to compound 4a , white solid, yield 90.8%, mp: 119.3 - 120.6 ℃, 1H NMR (500 MHz, DMSO- d6) (s, 1H), 7.56 (s, 2H), 7.45 (s, 2H), 7.38 (s, 2H), 7.33 (s, 1H), 7.00 (s, 1H), 5.37 (s, 2H), 3.85 (s, 3H), 2.56 (s, 3H) 13C NMR(125 MHz, DMSO- d6) δ 160.02, 157.48, 156.74, 144.61, 136.81, 130.08, 129.09(2C),128.56, 128.05(2C), 121.82, 120.36,102.99, 100.16, 70.01, 55.77, 25.56.

4.2.6 4-(benzyloxy)-2-methylquinoline 1-oxide(5a)
Compound 4a 9.5 g (38 mmol) was placed in a 250 ml single neck flask and dissolved with 180 ml chloroform. Put the reaction flask in cold trap at - 10 ℃ and stir for 5 min, then add 9.0 g m-chloroperobenzoic acid (42 mmol) in batches, continue stirring for 6-8 h and stop the reaction. The reaction solution was washed twice with 300 ml of 2 mol L potassium carbonate solution, and the organic layer was concentrated to dry to obtain 10.08 g of dark brown solid.The resulting residue was purified by silica gel chromatography (PE/EA, v/v, 1:1) to afford the light brown solid.  70% yield, mp: 138.9-142.3 ℃, 1H NMR (500 MHz, DMSO- d6) δ 8.56 (d, J = 8.4 Hz,1H), 8.19 (d, J = 8.3 Hz, 1H), 7.87-7.81 (m, 1H), 7.70-7.65 (m, 1H), 7.58 (d, J = 7.2Hz, 2H), 7.48-7.43 (m, 2H), 7.40 (t, J = 6.7 Hz, 1H), 7.29 (s, 1H), 5.38 (s, 2H), 2.58 (s,3H). HRMS (ESI) m/z calcd for [C17H15NO2+H]+, 266.1176; found, 266.11890[M+H] +

4.2.7 4-(benzyloxy)-6-methoxy-2-methylquinoline 1-oxide(5c)
The title compound was prepared in the manner similar to compound 5a. white solid, yield: 68.3%, mp: 149.1-149.7 ℃, 1H NMR (500 MHz, DMSO- d6) δ 8.44 (s, 1H), 7.56 (s, 2H), 7.43 (s, 5H),7.20 (s, 1H), 5.36 (s, 2H), 3.87 (s, 3H), 2.52 (s, 3H). 13C NMR (100 MHz, DMSO- d6) δ 158.33, 149.94, 143.33, 136.62, 136.55, 129.11(2C) , 128.67, 128.16(2C), 122.87,122.14, 121.56, 104.87, 101.33, 70.61, 56.02, 18.98.

4.2.8 (4-(benzyloxy)-6-methoxyquinolin-2-yl)methyl acetate(6c)
compound 5c 8.9 g (30 mmol)  was placed in a 250 ml single-necked flask, 150 ml of acid anhydride was added and stirred for 8-10 h at room temperature. After reaction, concentrate the reaction solution to obtain 12.5 g oil. Use 38g 300-400 mesh silicon to mix the sample, 300g 300-400 mesh silica gel to dry load the column, petroleum ether and ethyl acetate (v: v=3:1) to elute, and concentrate the fraction containing the product to obtain 7.3 g white solid, with a yield of 71%, mp: 111.7-113.9 ℃, a yield of 71%, 1H NMR (400 MHz, DMSO- d6) δ 7.84 (s, 1H), 7.57 (s, 2H),7.45 (s, 2H), 7.41 (d, J = 9.1 Hz, 3H), 7.10 (s, 1H), 5.44 (s, 2H), 5.20 (s, 2H), 3.88 (s,3H), 2.13 (s, 3H). 13C NMR (100 MHz, DMSO- d6) δ 170.65, 160.61, 157.45, 155.32,144.24, 136.64, 130.56, 129.12(2C) , 128.63, 128.14(2C), 122.51, 121.33, 100.88,100.11, 70.29, 67.29, 55.88, 21.21.

4.2.9 2-(Hydroxymethyl)-4-(benzyloxy)-6-methoxyquinoline(7c)
Compound 6c 7.1 g (21 mmol) was placed in a 250 ml single-necked flask and 50 ml of tetrahydrofuran, 50 ml of methanol and 50 ml of 1 mol \L sodium hydroxide solution were added sequentially and stirred at room temperature for 1-2 h. After reaction, concentrate the organic solvent, add 200 ml of water, extract with 200 ml of ethyl acetate, concentrate to obtain 6.4 g of white solid, recrystallize with 80 ml of mixed solvent of petroleum ether and ethyl acetate (v: v=2:1) to obtain 5.6 g of white solid. Yield: 91%, mp: 123.8-125.1 ℃, 1H NMR (400 MHz, DMSO D6) δ 7.82 (s, 1H), 7.68-7.30 (m, 7H), 7.22 (s, 1H), 5.53 s, 1H), 5.42 (s, 2H), 4.65 (s,2H), 3.87 (s, 3H). 13C NMR (100 MHz, DMSO- d6) δ 161.59, 160.51, 157.00, 144.16,136.79, 130.27, 129.10(2C), 128.56, 128.00(2C), 122.10, 121.07, 100.20, 99.87,70.06, 65.31, 55.80.

4.2.10 4-(benzyloxy)-2-(chloromethyl)quinoline(8a) The title compound was prepared in the manner similar to compound 8c. white solid, yield: 87.3%, mp: 114.3 -115.8℃, HRMS (ESI) m/z calcd for [C17H14ClNO+H]+, 284.0837; found, 284.08298 [M+H] +

4.2.10 4-(benzyloxy)-2-(chloromethyl)-6-methoxyquinoline (8c)
Dissolve compound 7c 5.3 g (18 mmol) in a 250 ml single-necked flask by adding 120 ml tetrahydrofuran. Add 4.2 g (36 mmol) of thionyl chloride and 1 drop of anhydrous pyridine. The solution becomes turbid and stirred for 2-3 h. After reaction, concentrate the dry solvent, add 200 ml of water to dissolve it, and extract it with 200 ml of ethyl acetate. Concentrate the organic layer to obtain 5.2 g of white solid, yield: 83.1%, mp: 122.9 - 124.0 ℃, 1H NMR (400 MHz, DMSO- d6) δ 7.91-7.85 (m, 1H), 7.58 (s, 2H), 7.44 (m, 5H), 7.28 (s,1H), 5.43 (s, 2H), 4.85 (s, 2H), 3.88 (s, 3H)

4.2.11 4-(benzyloxy)-2-(chloromethyl)-6-fluoroquinoline(8b)
The title compound was prepared in the manner similar to compound 8c. white solid, yield: 88.1%, mp: 141.9-142.8 ℃, 1H NMR (400 MHz, DMSO- d6) δ 8.04 (dd, J = 9.1, 5.3 Hz, 1H), 7.79 (dd,J = 9.5, 1.9 Hz, 1H), 7.70 (t, J = 8.8 Hz, 1H), 7.60 (d, J = 7.5 Hz, 2H), 7.46 (t, J = 7.3Hz, 2H), 7.43–7.35 (m, 2H), 5.44 (s, 2H), 4.88 (s, 2H)

[bookmark: _Hlk125993258]4.2.13 4-(benzyloxy)-2-((2-chlorophenoxy)methyl)quinoline(9a)
Dissolve 0.2 g (0.71 mmol) of compound 8a in a 25 ml single-necked flask with 10 ml DMF. Add 0.26 g (2.03 mmol) of 2-chlorophenol and 0.5 g of potassium carbonate in turn. Stir at 80 ℃ for 3-4 h. After the reaction is complete, concentrate DMF, add 60 ml of water, and extract with 60 ml of ethyl acetate. Concentrate the organic layer to obtain 0.3 g of light yellow solid, mix the sample with 1.0 g of 300-400 mesh silica gel, and load the column with 30 g of 300-400 mesh silica gel, elute with petroleum ether and ethyl acetate (v: v=5:1) to obtain 0.24 g of white solid, yield: 90.1%, mp: 119.1-119.9 ℃, HPLC purity: 99.38% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 8.19 (dd, J = 8.3, 0.9 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.78 (ddd, J = 8.4, 6.9, 1.5Hz, 1H), 7.62 – 7.51 (m, 3H), 7.48 (dd, J = 7.9, 1.4 Hz, 1H), 7.45 – 7.39 (m, 2H),7.39 – 7.33 (m, 1H), 7.33 – 7.23 (m, 3H), 6.99 (ddd, J = 7.9, 6.9, 1.9 Hz, 1H), 5.42 (s,2H), 5.38 (s, 2H). 13C NMR (100 MHz, DMSO- d6) δ 161.74, 158.87, 153.95, 148.50,136.38, 130.70, 130.52, 129.06(2C), 128.83, 128.65, 128.14(2C), 126.41, 122.51,122.13, 122.06, 120.69, 114.95, 100.25, 72.19, 70.33. HRMS (ESI) m/z calcd for[C23H18ClNO2+H]+, 376.1099; found, 376.10910 [M+H] +.
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4.2.14 4-(benzyloxy)-2-((3-chlorophenoxy)methyl)quinoline(9b)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 89.1%, mp: 104.9-105.6 ℃, HPLC purity: 98.62% (liquid phase condition A), 1H NMR (400 MHz, CDCl3) δ 8.18 (dd, J = 8.3, 0.9 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.77 (ddd, J = 8.4, 6.9, 1.4 Hz,1H), 7.62 – 7.51 (m, 3H), 7.48 – 7.40 (m, 2H), 7.40 – 7.30 (m, 2H), 7.29 (s,1H), 7.19(t, J = 2.2 Hz, 1H), 7.10 – 6.98 (m, 2H), 5.42 (s, 2H), 5.31 (s, 2H). 13C NMR (125MHz, DMSO- d6) δ 161.76, 159.62, 158.83, 148.51, 136.50, 134.22, 131.41, 130.66,129.04(2C), 128.84, 128.65, 128.23(2C), 126.41, 122.06, 121.49, 120.69, 115.68,114.34, 100.61, 71.89, 70.44. HRMS (ESI) m/z calcd for[C23H18ClNO2+H]+,376.1099; found, 376.10910 [M+H] +.
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4.2.15 4-(benzyloxy)-2-((4-chlorophenoxy)methyl)quinoline (9c)
[bookmark: _Hlk125993294]The title compound was prepared in the manner similar to compound 9a. white solid, yield: 91.2%, mp: 127.1-129.8 ℃, HPLC purity: 97.37% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 8.17 (dd, J = 8.3, 0.9 Hz, 1H), 7.96 (d, J = 8.2 Hz, 1H), 7.76 (ddd, J = 8.4, 6.9, 1.4Hz, 1H), 7.62 – 7.50 (m, 3H), 7.43 (dd, J = 10.0, 4.6 Hz, 2H), 7.40 – 7.30 (m, 3H),7.26 (s, 1H), 7.14 – 7.05 (m, 2H), 5.41 (s, 2H), 5.29 (s, 2H). 13C NMR (125 MHz,DMSO- d6) δ 161.73, 158.99, 157.52, 148.54, 136.49, 130.62, 129.78(2C), 129.04(2C),128.84, 128.62, 128.19(2C), 126.36, 125.23, 122.05, 120.70, 117.20(2C), 100.52,71.91, 70.41. HRMS (ESI) m/z calcd for [C23H18ClNO2+H]+, 376.1099; found,376.10892 [M+H] +.
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4.2.16 4-(benzyloxy)-2-((2-(trifluoromethyl)phenoxy)methyl)quinoline (9d)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 89.5%, mp: 140.0 - 141.5 ℃, HPLC purity: 98.20% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 8.19 (dd, J = 8.3, 0.9 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.79 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H), 7.68 (dd, J = 7.7, 1.2 Hz, 1H), 7.64 – 7.57 (m, 2H), 7.55 – 7.49 (m, 2H), 7.44 – 7.39 (m, 2H), 7.39 – 7.34 (m, 2H), 7.24 (s, 1H), 7.14 (t, J = 7.6 Hz, 1H), 5.45 (s, 2H), 5.37 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 161.79, 158.69, 156.22, 148.50, 136.20, 134.78, 130.75, 129.05(2C), 128.81, 128.70, 128.11, 127.35, 126.46, 124.36(2C), 122.05, 121.28, 120.68, 117.77, 114.52, 99.83, 71.89, 70.25. HRMS (ESI) m/z calcd for [C24H18F3NO2+H]+, 410.1362; found, 410.13470 [M+H] +.
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4.2.17 4-(benzyloxy)-2-((2-methoxyphenoxy)methyl)quinoline (9e)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 90.1%, mp: 100.0 - 102.1 ℃, HPLC purity: 98.57% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 8.18 (d, J = 8.3 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.80 – 7.72 (m, 1H), 7.57 (t, J = 7.0 Hz, 3H), 7.43 (t, J = 7.4 Hz, 2H), 7.38 (t, J = 7.3 Hz, 1H), 7.33 (s, 1H), 7.07 (dd, J = 8.0, 1.3 Hz, 1H), 7.03 (dd, J = 8.0, 1.2 Hz, 1H), 6.94 (td, J = 7.9, 1.3 Hz, 1H), 6.85 (td, J = 7.8, 1.4 Hz, 1H), 5.40 (s, 2H), 5.27 (s, 2H), 3.83 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 161.66, 159.66, 149.92, 148.53, 148.22, 136.48, 130.58, 129.06, 128.83, 128.66, 128.21, 126.30, 122.20, 122.03, 121.21, 120.67, 115.04, 113.00, 100.47, 72.61, 70.33, 56.14. HRMS (ESI) m/z calcd for [C24H21NO3+H]+, 372.1597; found, 372.15894 [M+H] +.

4.2.18 (4-(benzyloxy)-2-((3-methoxyphenoxy)methyl)quinoline9f)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 89.6%, mp: 113.9-115.2 ℃, HPLC purity: 98.99% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 8.17 (d, J = 9.2 Hz, 1H), 7.97 (d, J = 8.3 Hz, 1H), 7.80 – 7.71 (m, 1H), 7.60 – 7.51 (m, 3H), 7.43 (dd, J = 11.4, 4.4 Hz, 2H), 7.37 (t, J = 7.2 Hz, 1H), 7.28 (s, 1H), 7.20 (t, J = 8.1 Hz, 1H), 6.55 (dd, J = 8.4, 2.2 Hz, 1H), 5.38 (s, 2H), 5.28 (s, 2H), 3.74 (s, 3H). 107.53, 107.18, 101.73, 100.48, 71.68, 70.39, 55.55. HRMS (ESI) m/z calcd for [C24H21NO3+H]+, 372.1597; found, 372.15881 [M+H] +.












4.2.19 4-(benzyloxy)-2-((4-methoxyphenoxy)methyl)quinoline (9g)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 88.9%, mp: 209.7 - 211.6 ℃, HPLC purity: 98.24% (liquid phase condition A), 1H NMR (400 MHz, DMSO D6) δ 8.17 (dd, J = 8.3, 0.9 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H), 7.76 (ddd, J = 8.4, 6.9,1.4 Hz, 1H), 7.60 – 7.51 (m, 3H), 7.48 – 7.41 (m, 2H), 7.38 (ddd, J = 7.3, 3.5, 1.3 Hz,1H), 7.03 – 6.97 (m, 2H), 6.90 – 6.83 (m, 2H), 5.41 (s, 2H), 5.22 (s, 2H), 3.69 (s, 3H). 13C NMR (100 MHz, DMSO- d6) δ 161.66, 159.70, 154.15, 152.64, 148.50, 136.53,130.57, 129.06(2C), 128.80, 128.63, 128.21(2C), 126.28, 122.03, 120.66,116.39(2C),115.11(2C), 100.46, 72.18, 70.37, 55.80. HRMS (ESI) m/z calcd for [C24H21NO3+H]+,372.1597; found, 372.15884 [M+H] +[image: ][image: ]
[image: ][image: ]












4.2.20 4-(benzyloxy)-2-((2-chlorophenoxy)methyl)-6-fluoroquinoline (9h)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 88.2%, mp: 137.9 - 139.2 ℃, HPLC purity: 98.91% (liquid phase condition A), 1H NMR (500 MHz, DMSO D6) δ 8.03 (dd, J = 9.2, 5.3 Hz, 1H), 7.81 (dd, J = 9.5, 2.9 Hz, 1H), 7.69 (td, J = 8.8,2.9 Hz, 1H), 7.55 (d, J = 7.3 Hz, 2H), 7.48 (dd, J = 7.9, 1.4 Hz, 1H), 7.41 (t, J = 7.4Hz, 2H), 7.39 – 7.32 (m, 2H), 7.27 (dtd, J = 9.6, 8.3, 1.4 Hz, 2H), 6.99 (td, J = 7.8, 1.5Hz, 1H), 5.44 (s, 2H), 5.37 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 161.34 (d, J =5.1 Hz), 160.03(d, J = 245.7 Hz), 158.44 (d, J = 2.4 Hz), 153.89, 145.60, 136.20,131.79 (d, J = 9.1 Hz), 130.52, 129.08(2C), 128.84, 128.68, 128.12(2C), 122.55,122.11, 121.33 (d, J = 9.6 Hz), 120.59(d, J = 26.5 Hz), 114.93, 105.79(d, J = 22.7 Hz),100.93, 72.02, 70.48. HRMS (ESI) m/z calcd for [C23H17ClFNO2+H]+, 394.1005; found, 394.09940 [M+H] +.
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4.2.21 4-(benzyloxy)-2-((2-chlorophenoxy)methyl)-6-methoxyquinoline (9i)
The title compound was prepared in the manner similar to compound 9a. white solid, yield: 90.1%, mp: 102.3 - 104.4 ℃, HPLC purity: 97.97% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 7.88 (d, J = 9.1 Hz, 1H), 7.54 (d, J = 7.2 Hz, 2H), 7.47 (dd, J = 9.1, 2.4 Hz, 2H),7.45 – 7.39 (m, 3H), 7.37 – 7.33 (m, 1H), 7.31 – 7.26 (m, 2H), 7.24 (dd, J = 8.3, 1.6Hz, 1H), 7.01 – 6.96 (m, 1H), 5.44 (s, 2H), 5.33 (s, 2H), 3.90 (s, 3H). 13C NMR (125MHz, DMSO- d6) δ 160.74, 157.55, 156.02, 154.00, 144.34, 136.52, 130.54, 130.49,129.08(2C), 128.80, 128.57, 127.96(2C), 122.54, 122.46, 122.14, 121.49, 114.98,100.75, 100.29, 72.24, 70.25, 55.96.HRMS (ESI) m/z calcd for [C24H20ClNO3+H]+,406.1204; found, 406.11932 [M+H] +.
[image: ][image: ]
[image: ][image: ]







4.2.22 N-((4-(benzyloxy)-6-methoxyquinolin-2-yl)methyl)-2-chloroaniline(9j)
Compound 8a 0.3 g (1.06 mmol) was placed in a 50 ml single-necked flask, dissolve it with 20 ml dioxane, add 0.39 g (3.18 mmol) of 4-methoxylaniline, 0.5 g of potassium carbonate, 0.05 g of potassium iodide in turn, and stir at 80 ℃ for 24 hours. After the reaction is complete, concentrate dioxane, add 60 ml of water, and extract with 60 ml of ethyl acetate. Concentrate the organic layer to obtain 0.8 g of oil, mix the sample with 3.0 g of 300-400 mesh silica gel, pack 50 g of 300-400 mesh silica gel into a column, elute with petroleum ether and ethyl acetate (v: v=10:1) to obtain 0.25 g of white solid in 70.1% yield, mp: 102.9-104.2 ℃, HPLC purity: 98.24% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 7.94 – 7.87 (m, 1H), 7.52 (d, J = 7.1 Hz, 2H), 7.44 – 7.37 (m,4H), 7.37 – 7.32 (m, 1H), 7.30 (dd, J = 7.9, 1.4 Hz, 1H), 7.19 (s, 1H), 7.10 – 7.04 (m,1H), 6.68 (dd, J = 8.2, 1.2 Hz, 1H), 6.60 (td, J = 7.7, 1.3 Hz, 1H), 6.38 (s, 1H), 5.36 (s,2H), 4.55 (s, 2H), 3.87 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 160.91, 158.14,157.37, 144.27, 136.36, 129.45, 129.06(2C), 128.65, 128.49, 128.21(2C), 122.49,122.46, 121.31, 118.53, 117.36, 112.16, 100.86, 100.43, 99.99, 70.35, 55.91, 48.94.HRMS (ESI) m/z calcd for [C16H13NO2+H]+, 405.1364; found, 405.13498 [M+H] +.
[image: ]
[image: ][image: ]16









4.3.1 2-(phenoxymethyl)quinolin-4(1H)-one(10a)
[bookmark: _Hlk125993362]Compound 9a 0.2 g(0.59 mmol)was placed in a 50 ml reactor and 15 ml of tetrahydrofuran, 15 ml of methanol and 0.01 g of 10% Pd-C were added sequentially, the reactor was placed in a medium pressure hydrogenator and reacted under 0.1 Mpa H2 for 2 h. After reaction, filter and concentrate to obtain 0.15 g of gray white solid, recrystallize with 15 ml of absolute ethanol to obtain 0.13 g of white solid, yield: 87.2%, mp: 254.2-257.4 ℃, HPLC purity: 97.70% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.89 (s, 1H), 8.07(d, J = 8.1 Hz, 1H), 7.70 – 7.61 (m, 2H), 7.38 – 7.29 (m, 3H), 7.08 (dd, J = 8.7, 0.9Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 6.20 (s, 1H), 5.13 (s, 2H). 13C NMR (125 MHz,DMSO- d6) δ 177.48, 158.15, 148.37, 140.65, 132.33, 130.10(2C), 125.48, 125.30(2C),123.61, 121.88, 118.78, 115.30, 108.15, 66.69. HRMS (ESI) m/z calcd for[C16H13NO2+H]+, 252.1019; found, 252.10146 [M+H] +.
[image: ][image: ][image: ] 
 


 

4.3.2 2-((2-chlorophenoxy)methyl)quinolin-4(1H)-one(10b)
[bookmark: _Hlk117179716]The title compound was prepared in the manner similar to compound 10a. White solid, yield: 84.3%, mp: 254.1-256.4 ℃, HPLC purity: 98.91% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.88 (s, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.67 (ddd, J = 8.3, 7.0, 1.4 Hz, 1H), 7.61 (d, J= 8.0 Hz, 1H), 7.49 (dd, J = 7.9, 1.4 Hz, 1H), 7.38 – 7.30 (m, 2H), 7.25 (dd, J = 8.3,1.2 Hz, 1H), 7.03 (t, J = 7.6 Hz, 1H), 6.21 (s, 1H), 5.21 (s, 2H). 13C NMR (125 MHz,DMSO- d6) δ 177.50, 153.56, 147.84, 140.60, 132.42, 130.68, 128.89, 125.49, 125.35,123.65, 122.92, 122.13, 118.74, 114.81, 108.07, 67.52. HRMS (ESI) m/z calcd for[C16H12ClNO2+H]+, 286.0629; found, 286.06189 [M+H] +.
[image: ]
[bookmark: _Hlk125993335]4.3.3 2-((3-chlorophenoxy)methyl)quinolin-4(1H)-one(10c)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.1%, mp: 240.3-242.5 ℃, HPLC purity: 98.22% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.83 (s, 1H), 8.08 (d, J = 8.2 Hz, 1H), 7.69 – 7.61 (m, 2H), 7.36 (t, J = 8.2 Hz, 1H),7.32 (t, J = 7.2 Hz, 1H), 7.19 (t, J = 2.1 Hz, 1H), 7.10 – 7.04 (m, 2H), 6.20 (s, 1H),5.16 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 177.49, 159.10, 147.76, 140.65,134.28, 132.37, 131.49, 125.50, 125.32, 123.65, 121.89, 118.77, 115.53, 114.41,108.34, 67.17. HRMS (ESI) m/z calcd for [C16H12ClNO2+H]+, 286.0629; found,286.06207 [M+H] +.

4.3.4 2-((4-chlorophenoxy)methyl)quinolin-4(1H)-one(10d)
[image: ]The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.4%, mp: 268.8-270.5 ℃, HPLC purity: 98.78% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.90 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.72 – 7.61 (m, 2H), 7.44 – 7.35 (m, 2H), 7.33(ddd, J = 8.1, 6.0, 2.0 Hz, 1H), 7.15 – 7.07 (m, 2H), 6.21 (s, 1H), 5.14 (s, 2H). 13C NMR (100 MHz, DMSO- d6) δ 177.21, 157.01, 148.13, 140.71, 132.38, 129.86(2C),125.64, 125.25, 123.72, 118.88, 117.15(2C), 115.30, 108.13, 67.17. HRMS (ESI) m/zcalcd for [C16H12ClNO2+H]+, 286.0629; found, 
[image: ][image: ]

4.3.5 2-((3-chlorophenoxy)methyl)quinolin-4(1H)-one10c)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.1%, mp: 240.7-242.5 ℃, HPLC purity: : 98.22% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.83 (s, 1H), 8.08 (d, J = 8.2 Hz, 1H), 7.69 – 7.61 (m, 2H), 7.36 (t, J = 8.2 Hz, 1H), 7.32 (t, J = 7.2 Hz, 1H), 7.19 (t, J = 2.1 Hz, 1H), 7.10 – 7.04 (m, 2H), 6.20 (s, 1H), 5.16 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 177.49, 159.10, 147.76, 140.65, 134.28, 132.37, 131.49, 125.50, 125.32, 123.65, 121.89, 118.77, 115.53, 114.41, 108.34, 67.17. HRMS (ESI) m/z calcd for [C16H12ClNO2+H]+, 286.0629; found, 286.06207 [M+H]+ [image: ] 
 

 


[image: ][image: ]
4.3.5 2-((4-chlorophenoxy)methyl)quinolin-4(1H)-one (10d)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.4%, mp: 268.8-270.5 ℃, HPLC purity: 98.78% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.90 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.72 – 7.61 (m, 2H), 7.44 – 7.35 (m, 2H), 7.33 (ddd, J = 8.1, 6.0, 2.0 Hz, 1H), 7.15 – 7.07 (m, 2H), 6.21 (s, 1H), 5.14 (s, 2H). 13C NMR (100 MHz, DMSO- d6) δ 177.21, 157.01, 148.13, 140.71, 132.38, 129.86(2C), 125.64, 125.25, 123.72, 118.88, 117.15(2C), 115.30, 108.13, 67.17. HRMS (ESI) m/zcalcd for [C16H12ClNO2+H]+, 286.0629; found, 286.06192 [M+H] +.
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4.3.5 2-((2-fluorophenoxy)methyl)quinolin-4(1H)-one(10e)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 88.2%, mp: 239.7-242.1 ℃, HPLC purity: 99.20% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.92 (s, 1H), 8.08 (d, J = 8.2 Hz, 1H), 7.70 – 7.60 (m, 2H), 7.29 (m, 3H), 7.16 (t, J =7.8 Hz, 1H), 7.01 (ddd, J = 11.2, 7.0, 4.0 Hz, 1H), 6.22 (s, 1H), 5.19 (s, 2H). 13C NMR (100 MHz, DMSO- d6) δ 177.53, 152.28(d, J = 246.44 Hz), 147.74, 146.04 (d, J= 10.4 Hz), 140.65, 132.42, 125.48, 125.37, 125.33, 123.66, 122.54 (d, J = 7.0 Hz),118.79, 116.75 (d, J = 17.8 Hz), 116.00, 108.42, 67.84. HRMS (ESI) m/z calcd for[C16H12FNO2+H]+, 270.0925; found, 270.09264 [M+H] +.
[image: ] 
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4.3.6 2-((2-(trifluoromethyl)phenoxy)methyl)quinolin-4(1H)-one(10f)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 89.4%, mp: 260.1-262.3 ℃, HPLC purity: 98.31% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.87 (s, 1H), 8.07 (d, J = 7.9 Hz, 1H), 7.68 (dd, J = 15.5, 7.5 Hz, 3H), 7.58 (d, J =8.3 Hz, 1H), 7.33 (dd, J = 12.5, 7.9 Hz, 2H), 7.18 (t, J = 7.5 Hz, 1H), 6.18 (s, 1H),5.28 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 177.48, 155.79, 147.82, 140.52,134.87, 132.47, 127.48(q, J = 5.04Hz), 125.45, 125.36, 124.17(q, J = 272.16Hz),123.68, 121.69, 118.68, 117.83(q, J = 30.24Hz), 114.33, 107.58, 66.95. HRMS (ESI)m/z calcd for [C17H12F3NO2+H]+, 320.0893; found, 320.08887 [M+H] +.
[image: ][image: ][image: ] 
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4.3.7 2-((2-methoxyphenoxy)methyl)quinolin-4(1H)-one(10g)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 90.2%, mp: 175.4 - 177.5 ℃, HPLC purity: 98.92% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.86 (s, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.71 – 7.58 (m, 2H), 7.32 (dd, J = 10.5, 3.9Hz, 1H), 7.05 (ddd, J = 13.6, 8.0, 1.4 Hz, 2H), 6.97 (td, J = 7.7, 1.4 Hz, 1H), 6.90 (td,J = 7.7, 1.6 Hz, 1H), 6.18 (s, 1H), 5.08 (s, 2H), 3.80 (s, 3H). 13C NMR (100 MHz,DMSO- d6) δ 177.49, 149.75, 148.44, 147.55, 140.62, 132.34, 125.47, 125.31,123.59, 122.56, 121.12, 118.77, 114.71, 112.88, 108.25, 67.71, 55.96. HRMS (ESI)m/z calcd for [C17H15NO3+H]+, 282.1125; found, 282.11288 [M+H] +.
[image: ][image: ][image: ] 
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4.3.8 2-((3-methoxyphenoxy)methyl)quinolin-4(1H)-one)(10h)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 89.8%, mp: 191.8-193.2 ℃, HPLC purity: 98.63% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.83 (s, 1H), 8.08 (d, J = 7.9 Hz, 1H), 7.70 – 7.60 (m, 2H), 7.32 (ddd, J = 8.1, 5.9,2.2 Hz, 1H), 7.23 (t, J = 8.4 Hz, 1H), 6.66 (dd, J = 8.2, 1.7 Hz, 2H), 6.59 (dd, J = 7.6,1.8 Hz, 1H), 6.20 (s, 1H), 5.11 (s, 2H), 3.75 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 177.49, 161.02, 159.38, 148.28, 140.64, 132.32, 130.59, 125.51, 125.31, 123.59,118.77, 108.18, 107.57, 107.43, 101.77, 66.86, 55.65. HRMS (ESI) m/z calcd for[C17H15NO3+H]+, 282.1125; found, 282.11316 [M+H] +.[image: ] 
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4.3.9 2-((4-methoxyphenoxy)methyl)quinolin-4(1H)-one(10i)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 88.7%, mp: 209.7-211.6 ℃, HPLC purity: 99.11% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.84 (s, 1H), 8.07 (d, J = 8.7 Hz, 1H), 7.65 (d, J = 3.5 Hz, 2H), 7.36 – 7.27 (m, 1H),7.01 (d, J = 9.1 Hz, 2H), 6.89 (d, J = 9.1 Hz, 2H), 6.18 (s, 1H), 5.06 (s, 2H), 3.70 (s,3H). 13C NMR (100 MHz, DMSO- d6) δ 177.48, 154.44, 152.08, 148.58, 140.64,132.30, 125.49, 125.30, 123.58, 118.77, 116.41, 115.15, 108.11, 67.39, 55.82. HRMS(ESI) m/z calcd for [C17H15NO3+H]+, 282.1125; found, 282.11298 [M+H] +.
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4.3.10 2-((3,4-dimethoxyphenoxy)methyl)quinolin-4(1H)-one(10j)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.3%, mp: 193.5-195.8 ℃, HPLC purity: 98.73% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.83 (s, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.68 – 7.62 (m, 2H), 7.32 (ddd, J = 8.0, 5.3,2.7 Hz, 1H), 6.88 (d, J = 8.8 Hz, 1H), 6.75 (d, J = 2.8 Hz, 1H), 6.56 (dd, J = 8.7, 2.8Hz, 1H), 6.19 (s, 1H), 5.06 (s, 2H), 3.75 (s, 3H), 3.69 (s, 3H). 13C NMR (125 MHz,DMSO- d6) δ 177.47, 152.59, 150.16, 148.52, 144.19, 140.62, 132.31, 125.48, 125.30,123.58, 118.76, 113.03, 108.13, 105.07, 101.85, 67.30, 56.49, 56.03. HRMS (ESI)m/z calcd for [C18H17NO4+H]+, 312.1230; found, 312.12488 [M+H] +.
[image: ] 
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4.3.11 2-(((2-chlorophenyl)amino)methyl)quinolin-4(1H)-one(10k)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 85.7%, mp: 254.8-257.2 ℃, HPLC purity: 98.05% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.73 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.68 – 7.56 (m, 2H), 7.30 (t, J = 7.1 Hz, 2H),7.08 (t, J = 8.2 Hz, 1H), 6.69 – 6.58 (m, 2H), 6.20 (t, J = 6.1 Hz, 1H), 6.04 (s, 1H),4.44 (d, J = 6.0 Hz, 2H). 13C NMR (125 MHz, DMSO- d6) δ 177.11, 151.87, 143.89,140.65, 132.14, 129.63, 128.52, 128.47, 125.32, 125.26, 123.49, 118.62, 117.86,112.11, 106.50, 44.57. HRMS (ESI) m/z calcd for [C16H13ClN2O4+H]+, 285.0789; found, 285.07867 [M+H] +.
[image: ][image: ][image: ] 
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4.3.12 N-(4-(((4-oxo-1,4-dihydroquinolin-2-yl)methyl)amino)phenyl)acetamide(10l)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 79.9%, mp: 269.0 - 271.7 ℃, HPLC purity: 98.30% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 11.57 (s, 1H), 9.57 (s, 1H), 8.04 (d, J = 7.7 Hz, 1H), 7.69 – 7.56 (m, 2H), 7.34 – 7.21 (m, 3H), 6.57 (d, J = 8.9 Hz, 2H), 6.14 (t, J = 6.2 Hz, 1H), 6.07 (d, J = 1.2 Hz, 1H), 4.26 (d, J = 6.1 Hz, 2H), 1.95 (s, 3H). 13C NMR (100 MHz, DMSO- d6) δ 177.36, 167.75, 152.34, 144.55, 140.59, 132.01, 130.02, 125.48, 125.28, 123.31, 121.23(2C), 118.57(2C), 112.88, 106.85, 45.34, 24.16. HRMS (ESI) m/z calcd for [C18H17N3O2+H]+ , 308.1394; HRMS (ESI) m/z calcd for [C18H17N3O2+Na]+ , 330.1213; found, 308.13745 [M+H] + ; 330.11905 [M+Na] + .
[image: ][image: ][image: ] 

 


 

4.3.13 6-fluoro-2-(phenoxymethyl)quinolin-4(1H)-one(10m)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 90.6%, mp: 239.6 - 242.4 ℃, HPLC purity: 98.88% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 12.01 (s, 1H), 7.79 – 7.67 (m, 2H), 7.58 (td, J = 8.7, 3.0 Hz, 1H), 7.34 (t, J = 8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 6.21 (s, 1H), 5.14 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 176.65, 158.78(d, J = 241.92Hz), 158.12, 148.61, 137.36, 130.11(2C), 126.64 (d, J = 6.5 Hz), 121.94, 121.57 (d, J = 8.1 Hz), 121.16(d, J = 25.20 Hz), 115.33(2C), 109.33(d, J = 21.42 Hz), 107.35, 66.68. HRMS (ESI) m/z calcd for [C16H12FNO2+H]+ , 270.0925; found, 270.09264 [M+H] + .
[image: ][image: ][image: ] 
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4.3.14 2-((2-chlorophenoxy)methyl)-6-fluoroquinolin-4(1H)-one(10n)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 84.8%, mp: 244.9 - 247.1 ℃, HPLC purity: 98.68% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 12.07 (s, 1H), 7.76 – 7.67 (m, 2H), 7.59 (td, J = 8.7, 3.0 Hz, 1H), 7.50 (dd, J = 7.9, 1.5 Hz, 1H), 7.39 – 7.32 (m, 1H), 7.25 (dd, J = 8.3, 1.1 Hz, 1H), 7.04 (td, J = 7.7, 1.3 Hz, 1H), 6.23 (d, J = 0.9 Hz, 1H), 5.22 (s, 2H). 13C NMR (125 MHz, DMSO- d6) δ 176.67(d, J = 2.52Hz), 158.80(d, J = 243.18Hz), 153.49, 148.12, 137.32, 130.69, 128.92, 126.60(d, J = 6.3Hz), 122.96, 122.08, 121.57(d, J = 8.82Hz), 121.30(d, J = 26.46Hz), 114.77, 109.32(d, J = 22.68Hz), 107.26, 67.41. HRMS (ESI) m/z calcd for [C16H11ClFNO2+H]+ , 304.0535; found, 304.05496 [M+H] + .
[image: ][image: ][image: ] 
 


 

4.3.15 6-fluoro-2-((2-(trifluoromethyl)phenoxy)methyl)quinolin-4(1H)-one(10o)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 89.7%, mp: 285.5 - 289.3 ℃, HPLC purity: 97.14% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 12.04 (s, 1H), 7.77 – 7.63 (m, 4H), 7.59 (td, J = 8.6, 2.9 Hz, 1H), 7.34 (d, J = 8.6 Hz, 1H), 7.18 (t, J = 7.6 Hz, 1H), 6.19 (s, 1H), 5.29 (s, 2H). 13C NMR (100 MHz, DMSO  d6) δ 176.65(d, J = 2.52 Hz), 158.80(d, J = 242.4 Hz), 155.75, 148.09, 137.24, 134.87, 127.46(q, J = 6.06 Hz), 126.57(d, J = 7.07 Hz), 124.16(q, J = 272.7 Hz), 121.75, 121.44, 121.35(d, J = 34.34 Hz), 117.84(q, J = 32.32 Hz), 114.38, 109.39(d, J = 27.72 Hz), 106.78, 66.92. HRMS (ESI) m/z calcd for [C17H11F4NO2+H]+ , 338.0799; found, 338.07892 [M+H] + .
[image: ][image: ][image: ] 

 


 



4.3.16 2-((3,4-dimethoxyphenoxy)methyl)-6-fluoroquinolin-4(1H)-one(10p)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 88.5%, mp: 234.5 - 236.9 ℃, HPLC purity: 99.46% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.99 (s, 1H), 7.76 – 7.68 (m, 2H), 7.58 (td, J = 8.7, 3.0 Hz, 1H), 6.87 (d, J = 8.8 Hz, 1H), 6.74 (d, J = 2.8 Hz, 1H), 6.55 (dd, J = 8.7, 2.7 Hz, 1H), 6.21 (s, 1H), 5.07 (s, 2H), 3.75 (s, 3H), 3.69 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 176.66, 158.77(d, J = 241.92 Hz), 152.54, 150.16, 148.78, 144.24, 137.34, 126.62(d, J = 6.30 Hz), 121.56(d, J = 7.56 Hz), 121.14(d, J = 25.20 Hz), 113.03, 109.32(d, J = 21.42Hz), 107.31, 105.09, 101.86, 67.25, 56.48, 56.02. HRMS (ESI) m/z calcd for [C18H16FNO4+H]+ , 330.1136; found, 330.11328 [M+H] + .
[image: ][image: ][image: ] 



 

 

4.3.17 N-(4-(((6-fluoro-4-oxo-1,4-dihydroquinolin-2-yl)methyl)amino)phenyl)acetamide(10q)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 86.3%, mp: 273.1 - 275.2 ℃, HPLC purity: 98.30% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.74 (s, 1H), 9.58 (s, 1H), 7.72 – 7.65 (m, 2H), 7.54 (td, J = 8.7, 2.9 Hz, 1H), 7.29 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 8.7 Hz, 2H), 6.15 (t, J = 6.0 Hz, 1H), 6.09 (s, 1H), 4.27 (d, J = 5.9 Hz, 2H), 1.96 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 176.53, 176.51, 167.78, 158.65(d, 241.92Hz), 152.71, 144.52, 137.29, 130.07, 126.61 (d, J = 6.4 Hz), 121.32(d, J = 7.56 Hz), 121.26(2C), 120.76 (d, J = 25.40 Hz), 112.92(2C), 109.28(d, J = 21.42 Hz), 106.10, 45.39, 24.15. HRMS (ESI) m/z calcd for [C18H16FN3O2+H]+ , 326.1299; found, 326.13007 [M+H] + .
[image: ][image: ][image: ] 

 


 



4.3.19 6-methoxy-2-(phenoxymethyl)quinolin-4(1H)-one(10r)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 90.2%, mp: 251.6 - 252.8 ℃, HPLC purity: 98.03% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.85 (s, 1H), 7.61 (d, J = 9.0 Hz, 1H), 7.49 (d, J = 2.8 Hz, 1H), 7.36 – 7.29 (m, 3H), 7.07 (d, J = 8.0 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 6.17 (s, 1H), 5.11 (s, 2H), 3.84 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 176.84, 158.21, 156.02, 147.30, 135.24, 130.08, 126.55, 122.71, 121.86, 120.54, 115.32, 107.15, 104.69, 66.81, 55.80. HRMS (ESI) m/z calcd for [C17H15NO3+H]+ , 282.1125; found, 282.11230 [M+H] + .
[image: ][image: ][image: ] 



 

 

4.3.20 2-((2-chlorophenoxy)methyl)-6-methoxyquinolin-4(1H)-one(10s)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 79.3%, mp: 243.3 - 244.8 ℃, HPLC purity: 97.07% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 12.36 (s, 1H), 7.71 (d, J = 9.1 Hz, 1H), 7.49 (dd, J = 11.2, 5.9 Hz, 2H), 7.40 (d, J = 2.9 Hz, 1H), 7.34 (t, J = 8.3 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.03 (t, J = 7.3 Hz, 1H), 6.45 (s, 1H), 5.29 (s, 2H), 3.86 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 174.82, 156.58, 153.52, 148.28, 135.61, 130.68, 128.90, 125.40, 123.62, 122.96, 122.14, 121.25, 114.90, 106.22, 103.99, 67.55, 55.94. HRMS (ESI) m/z calcd for [C17H14ClNO3+H]+ , 316.0735; found, 316.07333 [M+H] +
[image: ][image: ][image: ] 


 


 

4.3.21 6-methoxy-2-((2-(trifluoromethyl)phenoxy)methyl)quinolin-4(1H)-one(10t)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 84.3%, mp: 266.2 - 267.8 ℃, HPLC purity: 98.84% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.87 (s, 1H), 7.68 (t, J = 7.5 Hz, 2H), 7.55 (d, J = 9.0 Hz, 1H), 7.48 (d, J = 2.7 Hz, 1H), 7.36 – 7.30 (m, 2H), 7.17 (t, J = 7.5 Hz, 1H), 6.15 (s, 1H), 5.26 (s, 2H), 3.84 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 176.84, 156.06, 155.84, 146.75, 135.11, 134.85, 127.46(q, J = 5.04 Hz), 126.50, 124.17(q, J = 272.16 Hz), 122.88, 121.67, 120.46, 117.85(q, J = 30.24 Hz), 114.36, 106.62, 104.67, 67.06, 55.83. HRMS (ESI) m/z calcd for [C18H14F3NO3+H]+ , 350.0999; found, 350.09872 [M+H] + .
[image: ][image: ][image: ] 
 




 

4.3.22 2-(((2-chlorophenyl)amino)methyl)-6-methoxyquinolin-4(1H)-one(10u)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 79.8%, mp: 237.4 - 240.1 ℃, HPLC purity: 97.63% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 12.25 (s, 1H), 7.65 (d, J = 9.0 Hz, 1H), 7.46 (d, J = 2.8 Hz, 1H), 7.34 (dd, J = 9.0, 2.8 Hz, 1H), 7.28 (d, J = 7.7 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.62 (m, 2H), 6.23 (s, 1H), 6.16 (s, 1H), 4.48 (d, J = 3.2 Hz, 2H), 3.83 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 175.33, 156.26, 151.76, 143.88, 135.38, 129.63, 128.46, 125.62, 123.01, 120.71, 118.64, 117.88, 112.08, 105.16, 104.29, 55.87, 44.58. HRMS (ESI) m/z calcd for [C17H15ClN2O2+H]+ , 315.0895; found, 315.08917 [M+H] + .
[image: ][image: ][image: ] 


 

4.3.23 6-methoxy-2-(((4-methoxyphenyl)amino)methyl)quinolin-4(1H)-one(10v)
The title compound was prepared in the manner similar to compound 10a. White solid, yield: 84.2%, mp: 233.7 - 236.3 ℃, HPLC purity: 98.59% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 11.54 (s, 1H), 7.58 (d, J = 9.0 Hz, 1H), 7.45 (d, J = 2.9 Hz, 1H), 7.27 (dd, J = 9.0, 3.0 Hz, 1H), 6.76 – 6.69 (m, 2H), 6.58 (d, J = 8.9 Hz, 2H), 6.05 (s, 1H), 5.92 (t, J = 6.1 Hz, 1H), 4.23 (d, J = 6.1 Hz, 2H), 3.82 (s, 3H), 3.62 (s, 3H). 13C NMR (125 MHz, DMSO- d6) δ 176.72, 155.80, 151.78, 151.50, 142.63, 135.16, 126.51, 122.26, 120.31, 115.12(2C), 114.03(2C), 105.90, 104.74, 100.00, 55.75, 45.83. HRMS (ESI) m/z calcd for [C18H18N2O3+H]+ , 311.1390; found, 311.13876 [M+H] + .
[image: ][image: ][image: ] 




 
























4.4.1 2-((2-((2-(trifluoromethyl)phenoxy)methyl)quinolin-4-yl)oxy)ethan-1-ol(11a)
Compound 10f 1.2 g (0.38 μmmol) was placed in a 100 ml single neck bottle, add 60 ml of N, N-dimethylformamide (DMF), ultrasound, and add 1.0 g of 2-chloroethanol (12.50 μ Mmol), add 2.0 g potassium carbonate (1.45 μ Mmol) at 80 ℃ for 10 h. After the reaction is complete, vacuum with diaphragm, concentrate and remove DMF and excess 2-chloroethanol. Concentrate and dry to obtain a brown solid, dissolve the solid with 100 ml ethyl acetate and 100 ml water, pour it into a separating funnel for extraction, wash the organic layer twice with 100 ml water respectively, and concentrate the organic layer to obtain 1.4 g of light brown solid. Mix 5 g of 300 – 400 mesh silica gel with the sample, fill 70 g of 300 – 400 mesh silica gel with the column by dry method, elute with the eluent of petroleum ether and ethyl acetate (v: v=3:1), and obtain 0.98 g of white solid. Yield: 72.1%, mp: 149.9-151.8 ℃, HPLC purity: 98.51% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 8.24 (dd, J = 8.3, 0.9 Hz, 1H), 7.95 (d, J = 8.2 Hz, 1H), 7.78 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.69 (d, J = 7.7 Hz, 1H), 7.65 (t, J = 7.5 Hz, 1H), 7.62 – 7.55 (m, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.19 – 7.09 (m, 2H), 5.45 (s, 2H), 5.09 (t, J = 5.7 Hz, 1H), 4.21 (t, J = 4.7 Hz, 2H), 3.88 (dd, J = 9.9, 5.2 Hz, 2H). 13C NMR (100 MHz, DMSO- d6) δ 162.18, 158.75, 156.17, 148.42, 134.81, 130.64, 128.70, 127.33 (q, J = 5.1 Hz), 126.13, 124.39(q, J = 273.7 Hz), 122.32, 121.23, 120.61, 117.69(q, J = 30.3 Hz), 114.44, 99.10, 71.74, 65.46, 59.62. HRMS (ESI) m/z calcd for [C19H16F3NO3+H]+ , 364.1155; found, 364.11392 [M+H] + .
[image: ][image: ][image: ] 
 



 

4.4.2 2-((2-chlorophenoxy)methyl)-4-(pyridin-2-ylmethoxy)quinoline(11b)
Compound 10b 0.2 g (0.701 mmol) was placed in a 25 ml single neck flask, add 15 ml of N, N-dimethylformamide (DMF), ultrasound, add 0.1 g of 2-chloroethyl pyridine (0.787 mmol), add 0.5 g of potassium carbonate (36.23 mmol), and stir at 80 ℃ for 8 h. After the reaction is complete, vacuum with diaphragm, concentrate and remove DMF. The brown solid is obtained after being concentrated and dried. The solid is dissolved with 50 ml ethyl acetate and 50 ml water, poured into a separating funnel for extraction, and the organic layer is washed twice with 50 ml water respectively. The organic layer is concentrated to obtain 0.28 white solid. Mix the sample with 1.2 g of 300 – 400 mesh silica gel, fill the column with 20 g of 300 – 400 mesh silica gel by dry method, elute with the eluent of petroleum ether and ethyl acetate (v: v=5:1), and obtain 0.18 g of white solid. Yield: 69.2%, mp: 98.0-100.0 ℃, HPLC purity: 99.20% (liquid phase condition A), 1H NMR (400 MHz, DMSO- d6) δ 8.24 (dd, J = 8.3, 0.9 Hz, 1H), 7.95 (d, J = 8.2 Hz, 1H), 7.78 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.69 (d, J = 7.7 Hz, 1H), 7.65 (t, J = 7.5 Hz, 1H), 7.62 – 7.55 (m, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.19 – 7.09 (m, 2H), 5.45 (s, 2H), 5.09 (t, J = 5.7 Hz, 1H), 4.21 (t, J = 4.7 Hz, 2H), 3.88 (dd, J = 9.9, 5.2 Hz, 2H). 13C NMR (100 MHz, DMSO- d6) δ 162.18, 158.75, 156.17, 148.42, 134.81, 130.64, 128.70, 127.33 (q, J = 5.1 Hz), 126.13, 124.39(q, J = 273.7 Hz), 122.32, 121.23, 120.61, 117.69(q, J = 30.3 Hz), 114.44, 99.10, 71.74, 65.46, 59.62. HRMS (ESI) m/z calcd for [C22H17ClN2O2+H]+ , 377.1051; found, 377.10406 [M+H] + .
[image: ][image: ][image: ]
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[bookmark: _Hlk125993445]4.4.3 2-((2-((2-chlorophenoxy)methyl)-6-fluoroquinolin-4-yl)oxy)ethan-1-ol(11c)
The title compound was prepared in the manner similar to compound 11a. White solid, yield: 71.3%, mp: 171.3 - 173.7 ℃, HPLC purity: 99.35% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 8.01 (dd, J = 9.2, 5.4 Hz, 1H), 7.94 (dd, J = 9.7, 2.9 Hz, 1H), 7.68 (td, J = 8.8, 3.0 Hz, 1H), 7.48 (dd, J = 7.9, 1.2 Hz, 1H), 7.36 – 7.26 (m, 2H), 7.24 (s, 1H), 7.03 – 6.95 (m, 1H), 5.38 (s, 2H), 5.10 (t, J = 5.9 Hz, 1H), 4.25 (t, J = 4.7 Hz, 2H), 3.88 (dd, J = 9.6, 5.1 Hz, 2H). 13C NMR (125 MHz, DMSO- d6) δ 161.85 (d, J = 5.0 Hz), 159.97(d, J = 245.7Hz), 158.51 (d, J = 2.3 Hz), 158.50, 153.98, 145.59, 131.67 (d, J = 9.0 Hz), 130.52, 128.87, 122.58, 122.15, 121.35 (d, J = 10.0 Hz), 120.46(d, J = 26.5 Hz), 115.10, 106.19(d, J = 23.9 Hz), 100.24, 72.20, 71.08, 59.67. HRMS (ESI) m/z calcd for [C18H15ClFNO3+H]+ , 348.0797; found, 348.07907 [M+H] + .
[image: ][image: ][image: ] 

 
 

4.4.3 4-(2-chloroethoxy)-2-((2-chlorophenoxy)methyl)-6-fluoroquinoline (12c)
Take 2.0 g of compound 11c (5.76 μmol) Put it into a 250 ml single-neck bottle, add 150 ml carbon tetrachloride, dissolve it by ultrasound, and add 0.2 g triphenyl phosphorus (0.76 μ mol), refluxing and stirring for 6 hours, after the reaction is complete, concentrate and dry the reaction solution to obtain 2.3 g of white solid, mix the sample with 10 g of 300 – 400 mesh silica gel, column with 100 g of 300 – 400 mesh silica gel, elute with petroleum ether and ethyl acetate(v: v=5:1) to obtain 1.6 g of white solid. Yield: 76.2%, mp:138.2 - 140.3℃, 1H NMR (500 MHz, DMSO- d6) δ 8.05 (dd, J = 9.2, 5.3 Hz, 1H), 7.79 (dd, J = 9.5, 2.9 Hz, 1H), 7.71 (td, J = 8.8, 2.9 Hz, 1H), 7.53 – 7.45 (m, 1H), 7.37 – 7.24 (m, 3H), 7.06 – 6.94 (m, 1H), 5.33 (d, J = 54.9 Hz, 2H), 4.64 – 4.51 (m, 2H), 4.22 – 4.04 (m, 2H).

4.4.4 2-((2-chlorophenoxy)methyl)-4-(2-(pyrrolidin-1-yl)ethoxy)quinoline (13a)
Compound 12a 0.3 g (0.91 μmol) was placed in a 25 ml single neck flask, add 15 ml pyrrolidine (0.18 mol), and stir the reaction at 80 ℃. After the reaction is complete, it is concentrated under reduced pressure to obtain 0.35 g of brown oil. After being placed for 24 h, the brown oil turns into a brown solid. It is recrystallized with 15 ml of 50% ethanol to obtain 0.13 g of white solid, with a yield of 37.3%, mp: 103.1-105.1 ℃, HPLC purity: 98.78% (liquid phase condition A), 1H NMR (500 MHz, DMSO- d6) δ 8.13 (dd, J = 8.3, 0.9 Hz, 1H), 7.94 (d, J = 8.3 Hz, 1H), 7.76 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.62 – 7.54 (m, 1H), 7.48 (dd, J = 7.8, 1.1 Hz, 1H), 7.35 – 7.25 (m, 2H), 7.21 (s, 1H), 7.00 (tt, J = 6.5, 5.2 Hz, 1H), 5.40 (s, 2H), 4.36 (t, J = 5.6 Hz, 2H), 2.94 (t, J = 5.6 Hz, 2H), 2.65 – 2.53 (m, 4H), 1.78 – 1.59 (m, 4H). 13C NMR (125 MHz, DMSO- d6) δ 161.94, 158.93, 154.00, 148.50, 130.61, 130.51, 128.85, 128.82, 126.30, 122.53, 122.15, 122.00, 120.63, 115.10, 99.63, 72.29, 68.46, 54.59, 54.18(2C), 23.72(2C). HRMS (ESI) m/z calcd for [C22H23ClN2O2+H]+ , 382.1448; found, 383.15121 [M+H] + .
[image: ][image: ][image: ] 

 






4.4.5 2-((2-chlorophenoxy)methyl)-4-(2-(piperidin-1-yl)ethoxy)quinoline(13b)
The title compound was prepared in the manner similar to compound 13a. White solid, yield: 37.2%, mp: 85.9 - 86.9 ℃, HPLC purity: 99.25% (liquid phase condition A), 1H NMR (500 MHz, CDCl3) δ 8.20 (d,J = 8.0 Hz, 1H), 7.99 (d, J = 8.4 Hz, 1H), 7.72 (t, J = 7.7 Hz, 1H), 7.51 (t, J = 7.6 Hz,1H), 7.42 (dd, J = 7.9, 1.2 Hz, 1H), 7.23 – 7.17 (m, 2H), 7.04 (d, J = 8.2 Hz, 1H), 6.93(t, J = 7.6 Hz, 1H), 5.41 (s, 2H), 4.39 (t, J = 5.8 Hz, 2H), 2.94 (t, J = 5.8 Hz, 2H), 2.59(s, 4H), 1.67 – 1.59 (m, 4H), 1.50 – 1.42 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 162.37, 158.81, 153.89, 148.53, 130.35, 130.02, 128.30, 127.90, 125.48, 122.98,122.02, 121.90, 120.88, 114.01, 98.36, 72.04, 67.00, 57.42, 55.05(2C), 26.04(2C),24.13. HRMS (ESI) m/z calcd for [C23H25ClN2O2+H]+, 397,1677; found, 397.16666[M+H] +.
[image: ][image: ][image: ] 


 

4.4.6 2-((2-chlorophenoxy)methyl)-4-(2-(4-methylpiperazin-1-yl)ethoxy)quinoline(13c)
The title compound was prepared in the manner similar to compound 13a. White solid, yield: 37.4%, mp: 85.5-87.4 ℃, HPLC purity: 98.71% (liquid phase condition B), 1H NMR (500 MHz, CDCl3) δ 8.19 (d,J = 8.3 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.76 – 7.70 (m, 1H), 7.52 (t, J = 7.5 Hz, 1H),7.43 (dd, J = 7.9, 1.5 Hz, 1H), 7.23 – 7.17 (m, 2H), 7.05 (d, J = 8.3 Hz, 1H), 6.94 (td,J = 7.7, 1.1 Hz, 1H), 5.41 (s, 2H), 4.40 (t, J = 5.6 Hz, 2H), 3.00 (t, J = 5.6 Hz, 2H),2.73 (s, 4H), 2.53 (s, 4H), 2.33 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 162.24, 158.76,153.78, 148.44, 130.32, 130.07, 128.25, 127.92, 125.55, 122.87, 121.94, 121.90,120.76, 113.93, 98.29, 71.89, 66.94, 56.63, 55.05(2C), 53.59(2C), 46.00. HRMS (ESI)m/z calcd for [C23H26ClN3O2+H]+, 412.1786; found, 412.17783 [M+H] +.
[image: ] 
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4.4.7  4-(2-(pyrrolidin-1-yl)ethoxy)-2-((2-(trifluoromethyl)phenoxy)methyl)quinoline
(13d)
The title compound was prepared in the manner similar to compound 13a. White solid, yield: 34.3%, mp: 105.5-107.0 ℃, HPLC purity: 98.62% (liquid phase condition B), 1H NMR (400 MHz, CDCl3) δ 8.22(d, J = 8.3 Hz, 1H), 7.99 (d, J = 8.4 Hz, 1H), 7.75 – 7.68 (m, 1H), 7.64 (d, J = 7.7 Hz,1H), 7.49 (m, 2H), 7.19 (s, 1H), 7.11 (d, J = 8.4 Hz, 1H), 7.05 (t, J = 7.6 Hz, 1H),5.42 (s, 2H), 4.38 (t, J = 5.6 Hz, 2H), 3.07 (t, J = 5.6 Hz, 2H), 2.77 – 2.65 (m, 4H),1.88 – 1.79 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 162.45, 158.54, 155.95, 148.50, 133.54, 130.06, 128.23, 127.23 (q, J = 5.2 Hz), 125.51, 123.92, 122.07(q, J = 283.8Hz), 120.85, 120.54, 119.86, 118.8923 (q, J = 31.3 Hz), 113.13, 98.24, 71.26, 68.20,54.94, 54.46, 23.60. HRMS (ESI) m/z calcd for [C23H23F3N2O2+H]+, 417.1784; found,417.17706 [M+H] +.
[image: ][image: ][image: ] 


 

4.4.8 4-(2-(piperidin-1-yl)ethoxy)-2-((2-(trifluoromethyl)phenoxy)methyl)quinoline (13e)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 37.8%, mp: 85.1 - 85.4 ℃, HPLC purity: 98.22% (liquid phase condition B), 1H NMR (400 MHz, CDCl3) δ 8.21(dd, J = 8.3, 0.8 Hz, 1H), 7.99 (d, J = 8.4 Hz, 1H), 7.77 – 7.69 (m, 1H), 7.65 (d, J =7.7 Hz, 1H), 7.50 (dd, J = 16.7, 8.5 Hz, 2H), 7.18 (s, 1H), 7.12 (d, J = 8.4 Hz, 1H),7.06 (t, J = 7.6 Hz, 1H), 5.43 (s, 2H), 4.38 (t, J = 5.6 Hz, 2H), 2.96 (t, J = 5.6 Hz, 2H),2.60 (s, 4H), 1.68 – 1.57 (m, 4H), 1.52 – 1.42 (m, 2H). 13C NMR (100 MHz, CDCl3) δ 162.40, 158.50, 155.96, 148.49, 133.52, 130.01, 128.24, 127.19 (q, J = 5.1 Hz),125.48, 123.93(q, J = 273.7 Hz), 122.04, 120.86, 120.51, 118.87(q, J = 30.3 Hz),113.12, 98.24, 71.31, 66.99, 57.41, 54.96(2C), 26.04(2C), 24.13. HRMS (ESI) m/zcalcd for [C24H25F3N2O2+H]+, 431.1941; found, 431.19217 [M+H] +.
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4.4.9 4-(2-(4-methylpiperazin-1-yl)ethoxy)-2-((2-(trifluoromethyl)phenoxy)methyl)
quinoline (13f)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 36.9%, mp: 89.5 - 91.3 ℃, HPLC purity: 97.04% (liquid phase condition B), 1H NMR (500 MHz, CDCl3) δ 8.18 (d,J = 8.3 Hz, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.75 – 7.69 (m, 1H), 7.63 (d, J = 7.6 Hz,1H), 7.50 (dt, J = 10.6, 7.6 Hz, 2H), 7.18 (s, 1H), 7.12 (d, J = 8.4 Hz, 1H), 7.05 (t, J =7.6 Hz, 1H), 5.41 (s, 2H), 4.37 (t, J = 5.4 Hz, 2H), 2.99 (t, J = 5.4 Hz, 2H), 2.72 (s,4H), 2.52 (s, 4H), 2.32 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 162.32, 158.49, 155.96,148.48, 133.54, 130.06, 128.25, 127.21(q, J = 5.0 Hz), 125.56, 123.92(q, J = 272.2Hz), 121.96, 120.81, 120.56, 118.87(q, J = 30.2 Hz), 113.16, 98.24, 71.29, 66.95,56.62, 55.04, 53.44, 45.90. HRMS (ESI) m/z calcd for [C24H26F3N3O2+H]+, 446.2050; found, 446.20273[M+H] +.
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4.4.10 2-((2-chlorophenoxy)methyl)-6-fluoro-4-(2-(pyrrolidin-1-yl)ethoxy)quinoline (13g)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 33.8%, mp: 90.2-92.0 ℃, HPLC purity: 97.02% (liquid phase condition B), 1H NMR (500 MHz, DMSO- d6) δ 8.03– 7.95 (m, 1H), 7.73 – 7.67 (m, 1H), 7.67 – 7.60 (m, 1H), 7.46 (t, J = 8.5 Hz, 1H),7.27 (d, J = 7.1 Hz, 2H), 7.22 (d, J = 9.4 Hz, 1H), 7.02 – 6.93 (m, 1H), 5.36 (d, J =9.4 Hz, 2H), 4.32 (d, J = 4.9 Hz, 2H), 2.90 (d, J = 4.9 Hz, 2H), 2.54 (s, 4H), 1.66 (s,4H). 13C NMR (125 MHz, DMSO- d6) δ 161.46 (d, J = 4.9 Hz), 159.93(d, J = 245.7Hz), 158.48 (d, J = 2.1 Hz), 153.91, 145.56, 131.77 (d, J = 9.0 Hz), 130.50, 128.85,122.52, 122.08, 121.19 (d, J = 9.5 Hz), 120.43(d, J = 25.2 Hz), 114.97, 105.65 (d, J =23.2 Hz), 100.21, 72.06, 68.55, 54.56(2C), 54.08, 23.67(2C). HRMS (ESI) m/z calcdfor [C22H22ClFN2O2+H]+, 401.1427; found, 401.14160 [M+H] +.
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4.4.11 2-((2-chlorophenoxy)methyl)-6-fluoro-4-(2-(piperidin-1-yl)ethoxy)quinoline (13h)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 35.9%, mp: 78.6-80.1 ℃, HPLC purity: 98.25% (liquid phase condition B), 1H NMR (400 MHz, DMSO- d6) δ 7.99(dd, J = 9.0, 5.3 Hz, 1H), 7.74 – 7.59 (m, 2H), 7.46 (d, J = 7.9 Hz, 1H), 7.33 – 7.20(m, 3H), 6.98 (t, J = 7.2 Hz, 1H), 5.35 (s, 2H), 4.32 (t, J = 5.5 Hz, 2H), 2.78 (t, J = 5.5Hz, 2H), 2.44 (s, 4H), 1.53 – 1.40 (m, 4H), 1.34 (d, J = 4.6 Hz, 2H). 13C NMR (100MHz, DMSO- d6) δ 161.49 (d, J = 5.1 Hz), 159.92(d, J = 246.4 Hz), 158.43 (d, J = 2.3Hz), 153.94, 145.55, 131.74 (d, J = 9.2 Hz), 130.49, 128.82, 122.50, 122.09, 121.23(d, J = 9.6 Hz), 120.38(d, J = 25.3 Hz), 114.95, 105.65(d, J = 23.2 Hz), 100.32, 72.10,67.29, 57.08, 54.75(2C), 26.08(2C), 24.30. HRMS (ESI) m/z calcd for[C23H24ClFN2O2+H]+, 415.1583; found, 415.1588 [M+H] +.
[image: ][image: ][image: ] 


 
 







4.4.12 2-((2-chlorophenoxy)methyl)-6-fluoro-4-(2-(4-methylpiperazin-1-yl)ethoxy)
quinolin (13i)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 35.5%, mp: 95.2-97.0 ℃, HPLC purity: 98.78% (liquid phase condition B), 1H NMR (500 MHz, DMSO- d6) δ 8.00(s, 1H), 7.71 (d, J = 8.2 Hz, 1H), 7.65 (m, 1H), 7.47 (d, J = 7.0 Hz, 1H), 7.26 (m, 3H),6.98 (s, 1H), 5.36 (s, 2H), 4.34 (s, 2H), 2.83 (s, 2H), 2.51 (s, 4H), 2.29 (s, 4H), 2.12 (s,3H). 13C NMR (125 MHz, DMSO- d6) δ 161.50 (d, J = 4.9 Hz), 158.98, 158.46, 153.96,145.57, 131.78 (d, J = 9.1 Hz), 130.51, 128.84, 122.54, 122.11, 121.25 (d, J = 9.4 Hz),120.42(d, J = 25.2 Hz), 115.02, 105.68(d, J = 27.7 Hz), 100.43, 72.16, 67.27, 56.34, 55.20(2C), 53.37(2C), 46.18. HRMS (ESI) m/z calcd for [C23H25ClFN3O2+H]+,430.1692; found, 430.16669 [M+H] +.
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4.4.13 4-(2-((2-((2-chlorophenoxy)methyl)-6-fluoroquinolin-4-yl)oxy)ethyl)morpholi-ne  (13j)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 38.2%, mp: 97.3-99.2 ℃, HPLC purity: 97.07% (liquid phase condition B), 1H NMR (500 MHz, DMSO- d6) δ 8.00(dd, J = 8.7, 5.3 Hz, 1H), 7.73 (d, J = 7.8 Hz, 1H), 7.67 (t, J = 8.5 Hz, 1H), 7.47 (d, J= 7.7 Hz, 1H), 7.28 (dd, J = 20.6, 11.5 Hz, 3H), 6.99 (t, J = 7.1 Hz, 1H), 5.36 (s, 2H),4.37 (t, J = 4.8 Hz, 2H), 3.57 (s, 4H), 3.38 (s, 4H), 2.84 (t, J = 4.8 Hz, 2H). 13C NMR(125 MHz, DMSO- d6) δ 161.48 (d, J = 5.0 Hz), 159.96(d, J = 244.4 Hz), 158.46,153.94, 145.56, 131.78 (d, J = 8.9 Hz), 130.52, 128.87, 122.55, 122.08, 121.23 (d, J =9.5 Hz), 120.47(d, J = 25.2 Hz), 115.00, 105.71(d, J = 23.9 Hz), 100.42, 72.13, 67.10,66.67(2C), 56.80, 53.98(2C). HRMS (ESI) m/z calcd for [C22H22ClFN2O3+H]+,417.1376; found, 417.13824 [M+H] +.
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4.4.14 2-((2-chlorophenoxy)methyl)-6-methoxy-4-(2-(pyrrolidin-1-yl)ethoxy)quinoline (13k)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 36.4%, mp: 86.7 - 88.2 ℃, HPLC purity: 99.28% (liquid phase condition B), 1H NMR (500 MHz, CDCl3) δ 7.90 (d,J = 9.2 Hz, 1H), 7.47 (d, J = 2.8 Hz, 1H), 7.41 (dd, J = 7.9, 1.5 Hz, 1H), 7.37 (dd, J =9.2, 2.9 Hz, 1H), 7.22 – 7.16 (m, 2H), 7.04 (dd, J = 8.3, 1.1 Hz, 1H), 6.92 (td, J = 7.7,1.2 Hz, 1H), 5.38 (s, 2H), 4.40 (t, J = 5.9 Hz, 2H), 3.94 (s, 3H), 3.07 (t, J = 5.9 Hz,2H), 2.74 – 2.68 (m, 4H), 1.87 – 1.80 (m, 4H). 13C NMR (125 MHz, CDCl3) δ 161.23,157.21, 155.96, 153.87, 144.32, 130.23, 129.78, 127.81, 122.89, 122.10, 121.74,121.43, 113.94, 100.11, 98.60, 71.93, 67.99, 55.39, 54.85(2C), 54.37, 23.59(2C). HRMS (ESI) m/z calcd for [C23H25ClN2O3+H]+, 413.1626; found, 413.16080 [M+H] +.
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4.4.15 2-((2-chlorophenoxy)methyl)-6-methoxy-4-(2-(piperidin-1-yl)ethoxy)quinoline (13l)
The title compound was prepared in the manner similar to compound 13a. white solid, yield: 35.4%, mp: 84.6-85.9 ℃, HPLC purity: 97.25% (liquid phase condition B), 1H NMR (400 MHz, CDCl3) δ 7.90 (t,J = 8.0 Hz, 1H), 7.44 (d, J = 2.8 Hz, 1H), 7.40 (dd, J = 7.9, 1.5 Hz, 1H), 7.35 (dd, J =9.2, 2.9 Hz, 1H), 7.21 – 7.11 (m, 2H), 7.03 (dd, J = 8.2, 1.0 Hz, 1H), 6.91 (td, J = 7.8, 1.1 Hz, 1H), 5.36 (s, 2H), 4.37 (t, J = 5.9 Hz, 2H), 3.93 (s, 3H), 2.93 (t, J = 5.9 Hz,2H), 2.58 (s, 4H), 1.62 (dt, J = 11.1, 5.6 Hz, 4H), 1.47 (dd, J = 11.3, 5.9 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 161.31, 157.28, 156.05, 153.89, 144.32, 130.29, 129.79,127.88, 122.91, 122.23, 121.82, 121.49, 114.00, 100.08, 98.67, 71.99, 66.82, 57.37,55.48, 55.06(2C), 26.02(2C), 24.12. HRMS (ESI) m/z calcd for [C24H27ClN2O3+H]+,427.1783; found, 427.17593 [M+H] +.
[image: ][image: ][image: ] 
 


 
 

4.5.1 1-acetylindoline-2,3-dione (15a)
Mix 60 ml of acetic anhydride into a 100 ml round bottom flask, add 4.8 g (3.26 mmol) of indoline-2,3-dione while stirring, place the reaction solution in an oil bath at 120oC overnight, cool to room temperature, pour the reaction solution into a beaker with 50 ml of water, add an equal volume of ethyl acetate, filter, evaporate, and obtain 2.0 g of solid. Yield: 73.30%. Not purified, to be put directly into the next step of the reaction.

4.5.2 1-acetyl-5-methylindoline-2,3-dione(15b)
The title compound was prepared in the manner similar to compound 15a. Using 5-methylindoline-2,3-dione as raw material, a yellow solid is obtained with a yield of 66.30%, Not purified, to be put directly into the next step of the reaction.

4.5.3  2-oxo-1,2-dihydroquinoline-4-carboxylic acid(16a)
Dissolve 1.8 g (45.00 mmol) of sodium hydroxide solid in 50 ml of water, pour the solution into a flask, add 2.0 g (10.57 mmol) of 15a while stirring, and react in an oil bath at 100 ℃ for 1.5 h. Monitor the reaction by spotting the plate, stop the reaction, let it cool to room temperature, add 1 M of hydrochloric acid solution to it, adjust the pH of the solution to 2. During this process, a large amount of yellow solid will be precipitated, filtered and dried, resulting in 16a, 1.3 g of yellow solid, yield: 65.33%. Not purified, to be put directly into the next step of the reaction.

4.5.4 6-methyl-2-oxo-1,2-dihydroquinoline-4-carboxylic acid(16b)
The title compound was prepared in the manner similar to compound 16a. Using 15b as raw material, a yellow solid is obtained with a yield of 66.30%, Not purified, to be put directly into the next step of the reaction.

4.5.5 Ethyl 2-oxo-1,2-dihydroquinoline-4-carboxylate(17a)
Dissolve the material by stirring and adding 60 ml of anhydrous ethanol to a 100 ml round bottom flask containing 1 g (5.29 mmol)16a, then add 1 ml of concentrated sulfuric acid and let it react overnight under reflux conditions, stop the reaction, add 1 M of sodium hydroxide solution to neutralize the solution, spin off the anhydrous ethanol, then extract with ethyl acetate 3 times. Dried with anhydrous sodium sulfate for 3 h, filtered off the anhydrous sodium sulfate, spun off the ethyl acetate solution, dissolved the solid obtained with dichloromethane, added 3 g of 80-100 mesh silica gel to it for mixing, loaded the column with 200-300 silica gel, and passed the column with the unfolding system petroleum ether and ethyl acetate (v: v=2:1) to obtain the crude product 0.76 g17a, a yellow solid, yield: 66.09%.Not purified, to be put directly into the next step of the reaction.

4.5.6 Ethyl 6-methyl-2-oxo-1,2-dihydroquinoline-4-carboxylate(17b)
The title compound was prepared in the manner similar to compound 17a. Using 16b as raw material, a yellow solid is obtained with a yield of 60.29%, Not purified, to be put directly into the next step of the reaction. 

4.5.7 Ethyl 1-(2-chloro-4-fluorobenzyl)-2-oxo-1,2-dihydroquinoline-4-carboxylate
(18a)
Compound 17a, 0.5 g (1.90 mmol), 0.51 g (2.29 mmol) 2-chloro-4-fluorobenzyl bromide, 0.34 g (2.46 mmol) potassium carbonate and 50 ml DMF were added to a 100 ml round bottom flask and the reaction was stirred at room temperature for 3 h. And monitor with TLC point plate, and the reaction is completed. Stop the reaction, cool it slightly to room temperature, pour the reaction solution into ice water, stir fully, yellow solids are separated, filter by suction, wash the filter cake with anhydrous ethanol several times, dry it, recrystallize the dry white solids with ethyl acetate twice, and obtain white solid in 20.32% yield, 98.6-99.2 oC melting point and 98.25% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.45 (dd, J = 8.5, 1.3 Hz, 1H), 7.91 (dd, J = 8.5, 1.2 Hz, 1H), 7.77 (ddd, J = 8.5, 6.7, 1.6 Hz, 2H), 7.57 (ddd, J = 8.3, 6.9, 1.3 Hz, 1H), 7.53 (dd, J = 8.8, 2.7 Hz, 1H), 7.49 (s, 1H), 7.28 (td, J = 8.5, 2.6 Hz, 1H), 5.59 (s, 2H), 4.44 (q, J = 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 165.52, 160.76, 146.99, 139.49, 134.43, 132.77, 132.70, 131.03, 130.90, 127.94, 126.06, 125.67, 121.79, 117.28, 117.08, 114.97, 114.81,114.61,64.84,62.32,14.40.HRMS (ESI) m/z calcd for [C19H15ClFNO3+ H]+ :360.0724; found:360.0803[M+H]+ .
[image: ][image: ][image: ][image: ]
[bookmark: _Hlk117454139]4.5.8 Ethyl 1-benzyl-2-oxo-1,2-dihydroquinoline-4-carboxylate(18b)
The title compound was prepared in the manner similar to compound 18a. ompound 17a and benzyl bromide are used as raw materials to obtain a white solid in 10.12% yield, 109.2-110.3 oC melting point and 99.06% HPLC (liquid phase condition A). 1H NMR(500 MHz, DMSO- d6) δ 8.48 (d, J = 8.4 Hz, 1H), 7.84 (d, J = 8.3 Hz, 1H), 7.67 (t, J =7.9 Hz, 1H), 7.55-7.43 (m, 3H), 7.40-7.33 (m, 3H), 7.33-7.27 (m, 1H), 5.48 (s, 2H),4.36 (qd, J = 7.1, 2.0 Hz, 2H), 1.32 (td, J = 7.1, 1.9 Hz, 3H). 13C NMR (126 MHz,DMSO- d6) δ 165.38, 160.98, 147.17, 137.14, 130.51, 128.73, 128.52, 128.25, 127.85,125.68, 125.64, 121.80, 114.96, 67.85, 62.08, 14.30. HRMS (ESI) m/z calcd for [C19H17NO3+H]+:308.1242; found:308.1283[M+H]+.
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4.5.9 Ethyl 1-(4-methylbenzyl)-2-oxo-1,2-dihydroquinoline-4-carboxylate(18c)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 4-methyl benzyl bromide are used as raw materials to obtain a white solid in 14.15% yield, 102.3-103.1 oC melting point and 99.02% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.44 (dd, J = 8.5, 1.4 Hz, 1H), 7.87 (dd, J = 8.4, 1.2Hz, 1H), 7.74 (ddd, J = 8.3, 6.9, 1.4 Hz, 1H), 7.53 (ddd, J = 8.2, 6.9, 1.3 Hz, 1H),7.48-7.31 (m, 3H), 7.18 (d, J = 7.7 Hz, 2H), 5.47 (s, 2H), 4.41 (q, J = 7.1 Hz, 2H),2.29 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 165.51,161.08, 147.15, 139.06, 137.61, 134.09, 130.70, 129.34, 128.73, 127.87, 125.79,125.64, 121.70, 114.90, 67.16, 62.18, 14.33. HRMS (ESI) m/z calcd for [C19H16FNO3+H]+:326.1148;found: 326.1199[M+H]+. 
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4.5.10 Ethyl 1-(4-fluorobenzyl)-2-oxo-1,2-dihydroquinoline-4-carboxylate(18d)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 4-fluorobenzyl bromide are used as raw materials to obtain a white solid in 16.23% yield, 51.9-60.6 oC melting point, and 99.51% HPLC (liquid phase condition A). 1H NMR(500 MHz, DMSO- d6) δ 8.44 (dd, J = 8.4, 1.3 Hz, 1H), 7.89 (dd, J = 8.4, 1.2 Hz, 1H),7.76 (ddd, J = 8.3, 6.9, 1.5 Hz, 1H), 7.65-7.57 (m, 2H), 7.55 (ddd, J = 8.3, 7.0, 1.3 Hz,1H), 7.45 (s, 1H), 7.28-7.18 (m, 2H), 5.51 (s, 2H), 4.43 (q, J = 7.1 Hz, 2H), 1.37 (t, J= 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 165.46, 160.93, 147.09, 139.04,130.92, 130.85, 130.68, 127.85, 125.82, 125.64, 121.74, 115.66, 115.49, 114.85,67.16,62.18, 14.33. HRMS (ESI) m/z calcd for [C19H16FNO3+H]+:326.1148;  found: 326.1199[M+H]+.
[image: ][image: ][image: ][image: ]

4.5.11Ethyl1-(2-chloro-4-fluorobenzyl)-6-methyl-2-oxo-1,2-dihydroquinoline-4-carboxylate(18e)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 2-chloro-4-fluorobromobenzyl were used as raw materials to obtain a white solid in 15.36% yield, 89.3-90.2 oC melting point and 97.33% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.22 (t, J = 1.3 Hz, 1H), 7.80 (d, J = 8.4 Hz, 1H),7.76 (dd, J = 8.7, 6.3 Hz, 1H), 7.61 (dd, J = 8.5, 2.0 Hz, 1H), 7.53 (dd, J = 8.8, 2.7 Hz,1H), 7.44 (s, 1H), 7.28 (td, J = 8.5, 2.6 Hz, 1H), 5.55 (s, 2H), 4.43 (q, J = 7.1 Hz, 2H),2.50 – 2.47 (m, 3H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 165.54, 161.16, 160.22, 145.38, 138.86, 134.34, 132.73, 132.66, 132.63, 132.55,131.11, 127.69, 124.61, 121.74, 117.24, 117.04, 114.97, 114.76, 114.38, 64.71, 62.19,21.71,14.41, 14.39. HRMS (ESI) m/z calcd for [C20H17ClFNO3+H]+: 374.0881; found:374.0957[M+H]+.
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4.5.12 Ethyl 2-((2-chloro-4-fluorobenzyl)oxy)quinoline-4-carboxylate(19a)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 2-chloro-4-fluorobromobenzyl were used as raw materials to obtain a white solid in 60.12% yield, 169.6-170.9 oC melting point and 98.54% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.15 (dd, J = 8.1, 1.5 Hz, 1H), 7.62 (ddd, J = 8.7,7.2, 1.5 Hz, 1H), 7.59 (dd, J = 8.7, 2.7 Hz, 1H), 7.35 (ddd, J = 8.2, 7.2, 1.1 Hz, 1H),7.25 (dd, J = 8.7, 1.1 Hz, 1H), 7.11 (s, 1H), 7.06 (td, J = 8.6, 2.7 Hz, 1H), 6.70 (dd, J =8.8, 5.9 Hz, 1H), 5.51 (s, 2H), 4.45 (q, J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 165.41, 160.80, 140.57, 139.69, 133.03, 132.94,132.21, 129.82, 129.79, 128.54, 128.47, 127.23, 123.37, 122.97, 117.56, 117.36,117.24, 115.75, 115.26, 115.09, 62.54, 43.57, 14.37. HRMS (ESI) m/z calcd for[C19H15ClFNO3+H]+:360.0724; found:360.0800[M+H]+.
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4.5.13 Ethyl 2-(benzyloxy)quinoline-4-carboxylate(19c)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and benzyl bromide are used as raw materials to obtain a white solid with a yield of 65.21%, a melting point of 119.5-120.8 oC, and a HPLC of 98.95% (liquid phase condition A). 1H NMR(500 MHz, DMSO- d6) δ 8.12 (dd, J = 8.1, 1.4 Hz, 1H), 7.58 (ddd, J = 8.6, 7.0, 1.5 Hz,1H), 7.47 (d, J = 8.6 Hz, 1H), 7.31 (td, J = 7.4, 5.5 Hz, 3H), 7.28 -7.17 (m, 3H), 7.11 (s, 1H), 5.57 (s, 2H), 4.43 (q, J = 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (126MHz, DMSO- d6) δ 165.46, 160.93, 140.33, 139.78, 136.79, 131.92, 129.15, 127.61,127.06, 126.93, 123.12, 123.02, 117.14, 116.28, 62.51,    45.44, 14.39. HRMS (ESI)m/z calcd for [C19H17NO3+H]+:308.1242; foun d:308.1292[M+H]+.
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4.5.14 Ethyl 2-((4-methylbenzyl)oxy)quinoline-4-carboxylate(19d)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 4-methyl benzyl bromide are used as raw materials to obtain a white solid in 60.12% yield, 120.5-121.6 oC melting point and 98.23% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.11 (dd, J = 8.1, 1.5 Hz, 1H), 7.58 (ddd,J = 8.6, 7.1, 1.5 Hz, 1H), 7.47 (d, J = 8.6 Hz, 1H), 7.30 (ddd, J = 8.1, 7.1,1.0 Hz, 1H), 7.19-6.99 (m, 5H), 5.52 (s, 2H), 4.43 (q, J = 7.1 Hz, 2H), 2.24(s, 3H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO- d6) δ 160.92,140.30, 139.76, 136.77, 133.75, 131.88, 129.70, 127.02, 126.94, 123.08, 123.01,117.12, 116.33, 62.50, 45.19, 21.07, 14.39. HRMS (ESI) m/z calcd for [C20H19NO3+H]+:322.1398; found:322.1439[M+H]+.
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4.5.15 Ethyl 2-((4-fluorobenzyl)oxy)quinoline-4-carboxylate(19e)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 4-fluorobenzyl bromide are used as raw materials to obtain a white solid in 99.02% yield, 112.8-114.3 oC melting point and 99.02% HPLC (liquid phase condition A). 1H NMR (500 MHz, DMSO- d6) δ 8.11 (dd, J = 8.1, 1.5 Hz, 1H), 7.60 (ddd, J = 8.6, 7.1,1.5 Hz, 1H), 7.53-7.47 (m, 1H), 7.35-7.25 (m, 3H), 7.19-7.12 (m, 2H), 7.11 (s, 1H),5.55 (s, 2H), 4.43 (q, J = 7.1 Hz, 2H), 1.37 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz,DMSO- d6) δ 165.45, 160.92, 140.38, 139.68, 132.95, 131.97, 129.16, 129.09, 127.10,123.18, 123.02, 117.17, 116.20, 116.04, 115.86, 62.51, 44.78, 14.38.HRMS (ESI)m/z calcd for [C19H16FNO3+H]+:326.1148;found:326. 1199[M+H]+.
[image: ][image: ][image: ][image: ]
4.5.16 Ethyl 2-((2-chloro-4-fluorobenzyl)oxy)-6-methylquinoline-4-carboxylate(19f)
The title compound was prepared in the manner similar to compound 18a. Compound 17a and 2-chloro-4-fluorobromobenzyl were used as raw materials to obtain a white solid in 60.35% yield, 136.0-136.7 oC melting point and 98.04% HPLC (liquid phase condition A). 1H NMR (500 MHz, Chloroform-d) δ 8.19 – 8.11 (m, 1H), 7.33 (dd, J = 8.6,2.1 Hz, 1H), 7.28 (d, J = 2.6 Hz, 2H), 7.23 (dd, J = 8.3, 2.5 Hz, 1H), 7.00(d, J = 8.7 Hz, 1H), 6.83 (td, J = 8.3, 2.6 Hz, 1H), 6.71 (dd, J = 8.7, 5.8Hz, 1H), 5.59 (s, 2H), 4.51 (q, J = 7.2 Hz, 2H), 1.61 (s, 3H), 1.48 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, Chloroform-d) δ 165.37, 161.38, 139.65, 137.39, 133.18, 133.10, 132.80, 132.70, 128.89, 128.06, 127.99, 127.05, 123.60, 117.67, 117.20, 117.00, 114.92, 114.61, 114.44, 62.15, 43.48 , 20.87, 14.19. HRMS (ESI) m/z calcd for [C20H17ClFNO3+ H]+:374.0881; found:374.0960[M+H]+.
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4.5.17 2-((2-chloro-4-fluorobenzyl)oxy)-6-methylquinoline-4-carboxylic acid(20a)
Dissolve 0.1 g (0.27 mmol) of 18e in a 50 ml round-bottom flask, then add 20 ml of anhydrous ethanol to it and clarify the solution, then add 10 ml of aqueous solution containing 0.11 g (2.75 mmol) of sodium hydroxide to it, let it stir for 2 h .Click the plate to monitor the reaction. After the reaction is completed, stop the reaction. Add 1 M hydrochloric acid solution to the reaction solution, adjust the pH of the solution to 6-7, and then spin off the ethanol, Use ethyl acetate for extraction, combine the extracted organic phase and spin it dry, dissolve the solid obtained with ethyl acetate, add 1 g of 80-100 mesh silica gel to it for sample mixing, use 200-300 mesh silica gel for column loading, elute with the development system of petroleum ether: ethyl acetate=5:1, and obtain 0.07 g of compound 7c1, a white solid 82.36% yield, 128.6-129.4 oC melting point and 97.58% HPLC (liquid phase condition B). 1H NMR (500 MHz, DMSO- d6) δ 13.88 (s, 1H), 8.30 (s, 1H), 7.86 – 7.70 (m, 2H), 7.57 (ddd, J = 28.0, 8.7, 2.3 Hz, 2H), 7.41 (s, 1H), 7.28 (td, J = 8.5, 2.7 Hz, 1H), 5.56 (s, 2H), 2.49 (s, 3H). 13C NMR (126 MHz, DMSO- d6) δ 167.45, 160.36, 160.34, 145.42, 140.18, 135.10, 132.62, 132.54, 132.52, 132.45, 131.18, 127.63, 124.99, 122.06, 117.26, 117.21, 117.06, 114.94, 114.90, 114.77, 114.16, 114.13, 64.63, 21.73. HRMS (ESI) m/z calcd for [C18H13ClFNO3+H] + :346.0568; found:346.0648[M+H]+
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4.5.18 2-((4-methylbenzyl)oxy)quinoline-4-carboxylic acid(20b)
The title compound was prepared in the manner similar to compound 20a. Compound 18c is used as raw material to obtain a white solid in 79.25% yield, 156.3-157.8 oC melting point and 98.29% HPLC (liquid phase condition B). 1H NMR (500MHz, DMSO- d6) δ 8.53 (d, J = 8.4 Hz, 1H), 7.88 (d, J = 8.3 Hz, 1H), 7.75(t, J = 7.7 Hz, 1H), 7.53 (t, J = 7.7 Hz, 1H), 7.49-7.30 (m, 3H), 7.20 (d, J= 7.7 Hz, 2H), 5.49 (s, 2H), 2.31 (s, 3H). 13C NMR (126 MHz, DMSO- d6) δ 167.44, 161.26, 147.17, 140.74, 137.63, 134.23, 130.60, 129.38, 128.80, 127.82, 126.04, 125.63, 122.02, 114.50, 67.72, 21.23. HRMS (ESI) m/z calcd for [C18H15NO3+H]+:294.1085; found:294.1122[M+H]+.
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4.5.19 1-(4-methylbenzyl)-2-oxo-1,2-dihydroquinoline-4-carboxylic acid(21a)
The title compound was prepared in the manner similar to compound 20a. Compound 19d is used as raw material to obtain a white solid in 84.65% yield, 168.9-169.6 oC melting point and 98.73% HPLC (liquid phase condition B). 1H NMR (500MHz, DMSO- d6) δ 8.20 (d, J = 8.0 Hz, 1H), 7.60-7.53 (m, 1H), 7.45 (d, J = 8.6 Hz,1H), 7.29 (t, J = 7.6 Hz, 1H), 7.11 (s, 4H), 7.07 (s, 1H), 5.51 (s, 2H), 2.24 (s, 3H). 13C NMR (126 MHz, DMSO- d6) δ 167.28, 161.17, 141.63, 139.78, 136.74, 133.85,131.62, 129.68, 127.35, 126.94, 122.90, 122.36, 117.48, 116.17, 45.17, 21.06. HRMS(ESI) m/z calcd for [C18H15NO3+H]+:294.1085; found:294.1128[M+H]+.
[image: ][image: ][image: ][image: ]
image3.emf
R

1

N

OBn

R

1

N

OBn

Cl

e

4

8

R

1

N

OBn

O

R

1

N

OBn

O

O

R

1

N

OBn

OH

5 6 7

Ⅰ

Ⅱ

Ⅲ

Ⅳ


image87.jpg
etco205 008 5 e
g Jpie

]
Titte I sreabiosood

3 Sctvent e

4 Temperature ey

S Pulse Seqsence  xe0s%0

& Experinent w

7 Mo of S 480

8 Modificution Dte 2015-08-19TIL:19:34
9 Spectromter Frecsency 12576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

M e e M k0 5o e m w0 to im0 % B @ % &
o1 Gom)

E)

E)

)

1100

1000

10

-0




image88.png
3-10a8 #8 RT: 0.17 AV: 1 NL: 3.56E8
T: FTMS + p ESIFull ms [100.00-600.00]

1004 282.11316

40 298.10812
3 316.07416

189.07889 32615363 56321890
352.22165 507.18036
E 146.06041 174'0%539| 22009744 7218048 | 395.00122 45115309 51533023 54337079 Il

Tt T T T T T T LA A AR A Mt M M| T T T
100 150 200 250 300 350 400 450 500 550 6800





image89.jpg
M R BLIB015122713-1038 lod

v
(R 11 ST
oo
s 2 20
e B = o 0





image90.jpg
teco2-0-t-a0us .
Faraseter e
Titte ett-oo-o4-oom

Selvant neo

pr— ey
Pulie Sequnce 2690

Medification Dute 2015-00-
10Spectral Wit 8028
2 Ml w
Fp—r— s
HSpectal Size 6553

ss88aussaEEEEe

e e

i

CHF OO+ guasn

A 4

9 Lao

s
3

a0

000

%0 s 76 74 12 1o
o G

Wit 1

2oz

PR

o Gom)

1400

12000

12000

L1000

10000

1000

-0




image91.jpeg
teco2-0-t-a0us .
Faraseter e
Titte ett-oo-o4-oom

Selvant neo

pr— ey
Pulie Sequnce 2690

Medification Dute 2015-00-
10Spectral Wit 8028
2 Ml w
Fp—r— s
HSpectal Size 6553

ss88aussaEEEEe

e e

i

CHF OO+ guasn

A 4

9 Lao

s
3

a0

000

%0 s 76 74 12 1o
o G

Wit 1

2oz

PR

o Gom)

1400

12000

12000

L1000

10000

1000

-0




image92.jpg
Farsmter
Titte

Selvant
pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dute

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

™
omis-os-1amig:0n:08

Spectromter Frecuency 100.61

w385
Cioses

EREE)

)

150

10




image93.png
3-10a9#9 RT: 0.19 AV: 1 NL: 445E8
T: FTMS + p ESIFull ms [100.00-600.00]

100 282.11298

B 298.10718
35 316.07397

5 E 189.07875 35222144 563.21851
E 146.06030 174'0%5251 220-‘3'9724 272.18912 l359/.73077
r

89
5
T

597.17969
39509094 451.15369 51533911 54337018 || |.
T T ™

LAl et i b LA Lt ML it M LM LAt Ad L L Akl M WA M Mad bt Lt T LB Maata Mand adad sads st anaa TR
100 150 200 250 300 350 400 450 500 550 600
m/z





image94.jpg
Cromigan

B R RS0k

v
750000
00000,
250000,
i e
0 H 0 5 E) B )
Tt
st & il 250mm
ok | Fer T ey 5y T Rt
T 250 T E) (X7} [T
1 Yy S0 g 055 oo
3 2530 157 16 o5 oz
o am 7 ) ooz aor
5 ) Tior f5) (Y7 o0z
o S50 i) 253 oois ooz
7 X Tz 515 [y o105
o 559 T Sse 15 71
5 157 s ) [Xie) (Y}
I a5 762 T2 o %
Tou] s BEY) Tio 000 Tio 000





image95.jpg
o, g0 aspsy @ esss smse s s

Prmier £ Ve ddss  d qdds deds H

1 e [ranane— A BT 1

3 S i

§ fapernare sy

H i —

o Eoerinnt b

Hieshory Y

s lficstion e 20U0-iTIS 1

5 Smctrosts Fenquey 15,76

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo 0 8o B0 M0 W0 50 o 130 B i % @ 0 % s @ ® o 1 0 Ao

0
1 Gow)

150

10




image96.jpg
el & sssssssamnnaasEnecsisszs e
e B A e v
3 Solvent o -
§ e senmee 100
5 Earina »
? Mo of e 16 100
s irioin e SIS
5 oot ey 003 1o
St with 1000
UWiowst Py 0415 oo
s w
it e S A
Sl St s
-
Syeesergann gses vl oo
7 \rzw LAY
£ # 74 |om o
‘ 00
w0
-
00
so0
5 3 s 2 | -
L N —
o s s 7a 72 7o & s 20
o o
-
I o0
L o
! 1 1 4 o
S P T S






image97.jpeg
el & sssssssamnnaasEnecsisszs e
e B A e v
3 Solvent o -
§ e senmee 100
5 Earina »
? Mo of e 16 100
s irioin e SIS
5 oot ey 003 1o
St with 1000
UWiowst Py 0415 oo
s w
it e S A
Sl St s
-
Syeesergann gses vl oo
7 \rzw LAY
£ # 74 |om o
‘ 00
w0
-
00
so0
5 3 s 2 | -
L N —
o s s 7a 72 7o & s 20
o o
-
I o0
L o
! 1 1 4 o
S P T S





image98.jpg
Grmasgen
B R R e 00

Yoo =
as0000.
00000,
150000
10000
30000
L e
0 n 5 E) B )
Tt
st & il 250mm
ok | Fer T ey 5 e Rgi%
T 17 T 0 Xy (X
3 3701 07 o7 055 000
3 am i 7 voaL 17
o FEy s ) Do 77
5 [¥5) EE0T EEETE) Y] ¥
o Toas a5 207 [y 5
T 16000 Ssas 107 ¥ D530
Tou] EIE] Tt Tio 000 Tio 000





image99.jpeg
Grmasgen
B R R e 00

Yoo =
as0000.
00000,
150000
10000
30000
L e
0 n 5 E) B )
Tt
st & il 250mm
ok | Fer T ey 5 e Rgi%
T 17 T 0 Xy (X
3 3701 07 o7 055 000
3 am i 7 voaL 17
o FEy s ) Do 77
5 [¥5) EE0T EEETE) Y] ¥
o Toas a5 207 [y 5
T 16000 Ssas 107 ¥ D530
Tou] EIE] Tt Tio 000 Tio 000





image100.png
YXLO01#32 RT: 023 AV: 1 NL: 9.42E7
T: FTMS + p ESI Full ms [200.00-500.00]

100

95

271.08969

00

312.12488

316.15536

388.22525

334.10660
402.17218 420.25150

448.27200

471.19409 487.18918

204.06686 226.08783 246.24443
IAaa atase ettt et end iened et Moo Mt M

200 220 240

T
260

275121
LA

280

297.10220
T

300

378.24484
Lttt ats bast o T

T
380 400 420

T
440

T
460

LAal Mt st M M g
480

1
500




image101.jpg
LS R — o2 33ame smas

Paraaes Vatue ¥ B

1 Tide aee2ba o i

3 solvent &0

4 Temperatuse e

5 Pulse Sequnce w50

5 xperincat »

7 Naber of Scmms 16

8 oditication Date  2015-06-1672018:56.

9 Spectroneter Frequeney §00.13

10Spectral Width 100000

2 Noclews "

3 eauired Size smres

H Spectrst Siae sssse

$HTULIS! can 2ms szaue
PN NN
5 pi oo

00

—

2eg

5 m B & 0 B 3 H 7 3

1500

15000

om0

16000

1500

10

1200

12000

11000

10000

1000

-0




image102.jpeg
LS R — o2 33ame smas

Paraaes Vatue ¥ B

1 Tide aee2ba o i

3 solvent &0

4 Temperatuse e

5 Pulse Sequnce w50

5 xperincat »

7 Naber of Scmms 16

8 oditication Date  2015-06-1672018:56.

9 Spectroneter Frequeney §00.13

10Spectral Width 100000

2 Noclews "

3 eauired Size smres

H Spectrst Siae sssse

$HTULIS! can 2ms szaue
PN NN
5 pi oo

00

—

2eg

5 m B & 0 B 3 H 7 3

1500

15000

om0

16000

1500

10

1200

12000

11000

10000

1000

-0




image103.jpg
Parsater
Titte

Selvant
pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dute

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

e

s

ey

w

s
omis-o616720:40:20

Spectromter Frecsency 12616

wroe
s

BTN

G o 1w

10




image104.png
FTMS + p ESIFull ms [100.00-500.00]

285.07867
100

95

5 279.15918
110.05980 251.11757 310.05920 371.07550 427.13779

i X | 338.34116 | 396.80093 453.34253 478.21039

L e e B e e B e e e B e e e B e LI e e s B e s e e e e e e

100 120 140 160 180 200 220 240 260 280 300 320 380 400 420 440 460 480 500

158.05980 47607034 199.08629

T T T
340 360




image105.jpg
M R LRABR015122713-10a16 lod

w

g

o

sEm 53|k
s e R
e

s 2 20
7 B = v 1





image106.jpg
i v
3 Solvent o -
2 Nucleus. w 1
E09200usamanann w5 azues o

ogp Y\?’ Y L1 [0
I Fas 5000
=
-
-
- 4000

S R GG
s »
i 2000
A o

1 R Y 7 H

I R T ]

1 Gom)




image4.emf
R

1

N

H

O

X

R

2

10

I

R

1

N

O

X

R

2

HO

R

1

N

O

X

R

2

Cl

R

1

N

O

X

R

2

R

3

III

II

11

12 13


image107.jpeg
i v
3 Solvent o -
2 Nucleus. w 1
E09200usamanann w5 azues o

ogp Y\?’ Y L1 [0
I Fas 5000
=
-
-
- 4000

S R GG
s »
i 2000
A o

1 R Y 7 H

I R T ]

1 Gom)




image108.jpg
Pt £ Wie

1 nine ks

3 Sctvent neo

4 Temperature .1

E e ——

& Experinent w

7 Mosber of S 4%

8 Modification ate 2015-03-2719:14:87
9 Spectromter Frecsency 100.61

1O Spectral idth 2085
ot Freeney 19859
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

2o g0 o w0 o 0 B te 30 1 1o R )

o
1 Gow)

g

B & E 8

g

w0

i

10




image109.png
yxi01 #5 RT: 0.11 AV: 1 NL: 6.06E6
T: FTMS + ¢ ESI Full ms [100.00-600.00]

100

95

129.05142
1

163.03796

183.07
A

21821011

274.27240

262.23611

246.24132

301.13943

330.11905

308.13745

283.22269

399.17499

341.26364 362 23889

44826608
437.19019

475.32205

488.30478
1 L

L e o e o e e
160

T

T

T
180

+

693
T

200

T

A
:

39035519
St

380 400

| 404.83304
o
by

T
460

foptorty
440





image110.jpg
Chrmtogen.

B R R o107 K

v
00000,
250000
o e
0 n 5 E) B )
ot
st & il 35mm
ek | Fer T ey 55 T Rgi%
T 258 T 3 X7y 1T
3 ¥y I e [y (Y}
3 2511 s ) D05 0057
o YTy s [ 1) o116
3 FE) s I osr (Y52}
o 356 1317 73 oo 0051
7 S50 Tazan Gt e o1z
o 65 21006 Tnas v [T
5 FXm) ) ) Y5 vy
0 1257 Sonss i) 15 e}
iy T Tl 20 Sa01 ExT
e} e ) ar [¥57) o
Toul Trgssal G Too 000 Tio 000





image111.jpg
I I 10000
8 Modifidution Dute  2015-07-06T18:38:56 -
.
EbASAOsasans 833 25888 oo
e i {¥ WS
1z Y =
=,
-
i -
i =
&
o, n %
T 17 S R

o1 o)




image112.jpeg
I I 10000
8 Modifidution Dute  2015-07-06T18:38:56 -
.
EbASAOsasans 833 25888 oo
e i {¥ WS
1z Y =
=,
-
i -
i =
&
o, n %
T 17 S R

o1 o)




image113.jpg
5 Modification Dete
10Spectromster Frequney 1216

Hpectal dth 97610
12 Lovet Freeney 2051
friven 1
Hkcquired Size sz
15 Spectal Size 5536

Pt 22 Vel

1 nine bzl
3 huthor

4 Sotvent nso

5 Tempersture Py

§ Pl Seqsmnce  zeoei0

[ — w

§ Mo of Scms 930

mis-o-ostig:15:50

o a0 Bo 5o 10

10

L)

o

£

)

o

1600

1500

1400

1100

BN R R 2 NE

&8

100




image114.png
FTMS + p ESIFull ms [200.00-400.00]

100

95

208.07657

246.24265

270.09204

292.07370

302.30460

318.29941

330.33585

346.33066 358.36710
L,

391.28348

223.08394
T
220

LI e

200 210 230

T T
240 250

LML e e e e e e
340 360

374.36200
T

370 380

T
390

™
400




image115.jpg
M R LIB015122713-10b1 lod

v
3 TowtACH
250 2
200
180
100
&0
L o s
o 3 0 1 B = B
et
st & il 250mm
ok | Fer T ey 5y T Rgi%
T LT i ) [¥vi] ¥
F) 2075 EI) i o6t [
3 2500 Tiels o5 330 [¥7)
¥ 589 s a0 o107 a6
5 St o1 ) o [ye
i 7} Ta06 ) ¥ ¥
7 YT} FIT) Iy 0055 0055
o S5 B E3 [¥v) [T}
0 01 Tagiot P Y 5360
Toul 10 25955 To0.000 To0.000





image116.jpg
2-C1-6F

Farazster

Title
Spectrosster
Selvant
Temperature
Pulse Sequence
Esperizent
Nusber of Scans
Yodification Date

2014112-19716:54:18

Spectroseter Frequency 500. 13

10 Spacteal Tadth 10000.0
11 Lovest Froquency  1974.5
12 Nuclens 1 i
13 dequirsd Size s278
14 Spectral Size ess36
>6kEfzssssmsss  mussassss  gsssas
VAT QP NP S e
300
|
M i ‘ 2000
f
i ' |
. 1000
\
Tto
11 ne 15 n4 13 7n2 11
1 (opm) |
T Cople e . L
5 14 i 12 11 10 9 8 7

14000

13000

12000

11000

10000

2000

8000

6000

5000

4000

3000

2000

1000

1000





image117.jpeg
2-C1-6F

Farazster

Title
Spectrosster
Selvant
Temperature
Pulse Sequence
Esperizent
Nusber of Scans
Yodification Date

2014112-19716:54:18

Spectroseter Frequency 500. 13

10 Spacteal Tadth 10000.0
11 Lovest Froquency  1974.5
12 Nuclens 1 i
13 dequirsd Size s278
14 Spectral Size ess36
>6kEfzssssmsss  mussassss  gsssas
VAT QP NP S e
300
|
M i ‘ 2000
f
i ' |
. 1000
\
Tto
11 ne 15 n4 13 7n2 11
1 (opm) |
T Cople e . L
5 14 i 12 11 10 9 8 7

14000

13000

12000

11000

10000

2000

8000

6000

5000

4000

3000

2000

1000

1000




image118.jpg
Farazster £8  Value 853
1 Title Mier (/)
2 Spectromster spect
3 Solvent Duso
4 Temperature 25.2
5 Fulse Sequence =eps30
& Esperizent »
7 Nusber of Seans 851
5 MoiificationDate  2014-12-19TIT:42:51
9 Spectrometer Fraquency 125.76
10 Spectral idth 27618
i1 Lowest Frequency  -2306.2
12 Nuclens 135
13 Acquired Size s27es
14 Spestral Size ss538

210 200 19 18 170 160 150 140 130 120 110 100 9 8 70 60 50 40
1 (ppm)

30

2

10

-10

550

450

400

350

300

250

200

150

100




image119.png
yxil01 #7 RT: 0.14 AV: 1 NL: 9.97E7
T: FTMS + p ESI Full ms [200.00-500.00]

304.05496
100-

5 299.20029 |\ 547 11606

287.01938 | 326 03665 359.23434 385.17496 41577646

228.12303 344 09703 274.27548 farat) | | . 34201074 | 36722002 | f 42924173 453.34531 475.32727 49130121
et A et e e e e A aenes ot e e e e e e s o e e e e Mt tad s s
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

iz





image120.jpg
Cromiogan
B R RO 1

v
250000, S
00000,
as0000.
B e 1
0 H 0 5 E) B )
et
st & il 35mm
ek | Fer T ey 25y T Rt
T 1575 I = (17 Xy
3 2150 157 166 o ooaL
3 236 ot Tue 051 o1
o S0 a1 o0 o013 00
3 56 Tose ) oL D05t
o EETY 2606 3 oo [y
7 sl a0 si6 ooiL oor
o 351 o181 o (1) [T}
0 X Sa17 s 075 o1
0 o7 e T EYy Sosie
5y Y= 1030 116 one Vo1
e} 5575 00 57 o Y5
5 TLas T Tz o317 10
Iy 5T 1733 £ Vo Vo
it Tras a0 it} ooiL o015
16 155 Tes1 o e o
i B30 2o oo o155 057
16 FET) 100y Ty osr oo
Toul FECT Taiss T 000 T 000





image121.jpg
erico-0a-cr
5 Parameer e

nhe FRrvsve

]

G

Selvant e

pr— .5
Pulie Sequnce 2690
Experinent »

1

PO

P
1 ()

0

P

B

1000

T W

2s | ils | s o5 g0 as a0 15 10 65
o

€0 55
o)

S0 45

o a5

T 25

)

s

o

s

[X)

15000

10000




image122.jpeg
erico-0a-cr
5 Parameer e

nhe FRrvsve

]

G

Selvant e

pr— .5
Pulie Sequnce 2690
Experinent »

1

PO

P
1 ()

0

P

B

1000

T W

2s | ils | s o5 g0 as a0 15 10 65
o

€0 55
o)

S0 45

o a5

T 25

)

s

o

s

[X)

15000

10000




image123.jpg
i g Vamgsd

1 nine o)
3 Sctvent neo

4 Temperature ey

ER e —-—

& Experinent w

7 b of Scms 928

8 Modificution Date 2015070675225
9 Spectromter Frecsency 100.61

1O Spectral idth 2085
ot Freeney 19859
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

2o g0 o w0 o 0 B te 30 1 1o

150

10




image124.png
3-10b6 #18 041
T: FTMS + ¢ ESI Full ms [100.00-600.00]

100

95

301.14020

149.02298 279.15836

5 135.03259
109.07568
pot

183.07762 25817230

338.07892

360.06064

309.20276

405.13507

413.26477

501.1592
|

1 52314117
I

205.08542
Lo TS |

200

B

.

300

99 1. &-4% 3-10b,

397.07568 |
el

400

J i

445.09656
LAMaacaaas mane

450

T
500

T
550

579.29126
I

1
600




image125.jpg
M R LIB015122713-1008 lod

w
R ES R H
L et . s e mm———
T
.
2 e o yoy e





image126.jpg
o a

expeRcessasEsEITISSAES  ©

Parsseier e feifesseietadidda

: -
e o
S Pulse Sequence 230 -28000
AT =

= I e

12 Nucleus. " o
ki s s
sl s o -
“hwdemay oz g w0
N VOV R e
o
s Fa A
: | o
o
o0
o0
; o0
o

5 m B & 0 w3 H 7 © H i 3 H T 5




image5.emf
R

1

N

H

O

O

h

R

1

N

O

O

O

i

R

1

N

H

COOH

O

R

1

N

H

COOEt

O

j k

R

1

N

COOEt

O

R

2

R

1

N

COOEt

O

R

2

+

l

R

1

N

COOH

O

R

2

R

1

N

COOH

O

R

2

+

14

15

16 17

18 19 20 21


image127.jpeg
o a

expeRcessasEsEITISSAES  ©

Parsseier e feifesseietadidda

: -
e o
S Pulse Sequence 230 -28000
AT =

= I e

12 Nucleus. " o
ki s s
sl s o -
“hwdemay oz g w0
N VOV R e
o
s Fa A
: | o
o
o0
o0
; o0
o

5 m B & 0 w3 H 7 © H i 3 H T 5




image128.jpg
o

Parsater

Titte

Selvant

pr—

Pulse Seqence

Experinent

N of Semns
MediTication Dute

e
.0
w0
w
wn

omis-or-os70s:56:10

Spectromter Frecsency 12616

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

s
s
6553

s
T, aecsinsbeit

<EE

<R$

£

Zme

B

BN

10

10

k)

)

)

o

o

o

o 0
o1 o)

)

)

E)

E)

)

g

s 1L vy

3





image129.png
185 149.02324

177.0583
1

5
T

27427399

212.01968 23024768 25626346

318.30045
30230533 |

352.09497
L !

38428918

426.29980 453.34314 475.32501

T
140

T
160

T
180

T
200 220 240 260 280

I S B B
300 320
miz

Y
340

360

T
380

T
400

B A e e s e
420 440 460 480

1
500




image130.jpg
Crromtogran.
B R R LTI

i
;o o2
“ 1Det A Ch1
i
7o o o -7





image131.jpg
Farater
Titte

Selvant

pr—
Pulse Seqence

10Spectal Width

3 cessesszenussssssze

| ERESEET

.5
»

Jrivt
15 Acquired Size
Hspectal Size

VT suaEs

i

s
e
] 3338
5 T oo
s

2oz

)

T T v 7

15000

15000

L0

1200

1000




image132.jpeg
Farater
Titte

Selvant

pr—
Pulse Seqence

10Spectal Width

3 cessesszenussssssze

| ERESEET

.5
»

Jrivt
15 Acquired Size
Hspectal Size

VT suaEs

i

s
e
] 3338
5 T oo
s

2oz

)

T T v 7

15000

15000

L0

1200

1000




image133.jpg
Farater
Titte

Selvant

pr—
Pulse Seqence
Experinent

N of Semns
MediTication Dute

9 Spectromter Frecsency 12676

1OSpectal dth 97610

ot Freeney 2062

Jrivt

15 Acquired Size

HSpectal Size

Ere—

‘,

ik

<d

o0 a0 B0 B0 10

10

L)

o

P

)

o

E)

E)

o

g 8B 8 B ¥ E B 8 B





image134.png
yx-b17 #6 012
T: FTMS + p ESI Full ms [200.00-500.00]

100

212.02002 230.24802

27427432

259.04578 279.1593
| L
Frredprey

326.13007

318.30096
0 301.14136

339.23157

348 1|”69 362.32642 384.28967
: | :

406.35257  426.30020 445 11948

475.32535

49967566

200 220 240

T
260 280

™
300 320

LAt Madd ionad ot Mast Mokt At hausd Mt it laate
340 360 380
iz

T
400

T
420

T
440

T
460

T
480

1
500




image135.jpg
Chrmtogran.
B R R HEI0017 10

w
sa =
s
s
P
10000
R g 2
o EAEE s =
LIPSt
o 3 o i ) ) )
FeaTEn
e A Ch 254
P oy EZD Py =T
T X} i} T (R0} oz
) pET} oy 126 o1at [ETY
s TS 5175 ] [} [}
v P} srer ] 0065 o1t
3 X} ET] P (X} T}
¢ T} o1 @ Gorr Gor
T T e it 0ot 0055
o s 1709 oz oo [
s i) T3 56 [NED (R0}
0 c1 T P 0ot 0ot5
i 5775 [z 2 56616 5e375
1 FEXGY st i [} o
5 1550 Fies ot ¥ o106
Toul s e o000 o000





image136.jpg
Farsater
Titte -

Selvant neo

Pulie Sequnce 2690
Experinent »

MediTication Dete 2015081973225
Spectromter Frecuency 0013

OSpectral Witk 100000

Nelus w

Aecuired Siae s

HSpectal Size 6553

esessaansssEsaees

ity e

|

I

IO m a0 nn e se

7w \s}V/ yw

o A i
w0

) ) [

16 15 74 13 72 11 10

1o
I I I )

15000

1600

1a0m

1200

10000





image137.jpeg
Farsater
Titte -

Selvant neo

Pulie Sequnce 2690
Experinent »

MediTication Dete 2015081973225
Spectromter Frecuency 0013

OSpectral Witk 100000

Nelus w

Aecuired Siae s

HSpectal Size 6553

esessaansssEsaees

ity e

|

I

IO m a0 nn e se

7w \s}V/ yw

o A i
w0

) ) [

16 15 74 13 72 11 10

1o
I I I )

15000

1600

1a0m

1200

10000




image138.jpg
Farsater
Titte

Selvant

pr—
Pulse Seqence
Experinent

Nk of Somn
wditicaion e
Frrosny

10Smcten Wieth

1 Loest Premeney

frivwe

14 Spcten Stze

omis-os 19m13:50:30
.76

o0
“oe.2

23

BT

G o 1w

o

P

)

o

)

E)

E)

o

1500

1500

1m0

1600

1500

10

1300

GRS EE ]

it

Lo





image139.png
yxl c2 #5 0.09
T: FTMS + p ESI Full ms [100.00-500.00]

| 282.11230
100

316.07327

25 326.12921

5 189.07832 274.27423

125.98617 14902321 174.05486 || 220.09668 256.26349 i, 20114084 339.23129 384.28925 42629965 468.09351 485.12006
L e B e e L e e o e P e e e e LA B s e o e e B M At
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
iz





image140.jpg
M R LABR015122713-1001 lod

.
1800, T ToetACH
1280
1000,

50
500
250
o TP —t
0 1 B = B
ot
st & il 250mm
ek | Fer T Ty 2S5y T Rty
T 257% T T (X} Xy
3 Y S a7 ooz ¥
3 EET) Tomon 10 051 75
o i) S0 o1g o0z (X}
B 555 T T ¥ ¥
o 7557 7705 L7 List Liss
T Toao S1632 B 0355 a1
Tou] s Tz Tio 000 To0 000





image141.jpg
o020l "
Forater T
Titte sachoz
Selvant neo
pr— m0
Pulie Sequnce 1690
Experinent »

MediTication Dete 2015-06-25TIT;
9 Spectromter Frecsency 00,13
1OSpectral a1

“os

2 Ml w
Fp—r— s
HSpectal Size 6553

wmoxigseseeazs nn  3Es [
I NgZ Wiz S
” A F
00
iy

71 76 15 T4 73 T2 71 70
o o)

M

eagesssaznNIIEse

GERRIG

|

R R )

16000

15000

1a0m

12000

12000

L1000

100




image142.jpeg
o020l "
Forater T
Titte sachoz
Selvant neo
pr— m0
Pulie Sequnce 1690
Experinent »

MediTication Dete 2015-06-25TIT;
9 Spectromter Frecsency 00,13
1OSpectral a1

“os

2 Ml w
Fp—r— s
HSpectal Size 6553

wmoxigseseeazs nn  3Es [
I NgZ Wiz S
” A F
00
iy

71 76 15 T4 73 T2 71 70
o o)

M

eagesssaznNIIEse

GERRIG

|

R R )

16000

15000

1a0m

12000

12000

L1000

100




image143.jpg
Forater 2 v

1 e Pt

3 Sctvent neo

4 Temperature Py

S Pulse Seqsence  xe0s30

& Experinent w

7 b of Scms 367

8 Modification Date 20150525721 1057
9 Spectromter Frecsency 12676

1O Spectal bt 97610
ot Fremeney 251
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo de Bo w0 M W 5o 4o 0w fo 00 %0 @ T & @

1000

10

Lo




image144.png
yxl c2 #6 0.1
T: FTMS + p ESIFull ms [100.00-500.00]

316.07333
100

318.06992

33923135

286.14322 290.26868 20810663 0" 1|4093 307.14410 312.32632 | ,320.07617 32612930 330.33612 336.28912 ) 346.33112

T L T T ™ T T
305 310 315 320 325 330 335 340 345

T T T
285 290 295 300




image145.jpg
Chrmogran.
BT R RSk

v
so0000. "~
00000
00000,
10000
Y e
0 H 0 5 E) B )
et
st & il 250mm
ok | Fer o ey 5y T Rgi%
T 255 P @ (X [x)
F) o1 Soom1 ) 1908 ¥}
3 X o7 an o7 [y
¥ ) [ 11 500 0360
5 6 1555 I 00z 0035
i 7526 ez T Srams S5
T 65 1320 7 st s
Tou] ET [EET) Tio 000 Tio 000





image146.jpg
P N
Parsater el
Titte P

Selvant neo

Pulie Sequnce 2690
Experinent »

MediTication Dete 2015-6-00TY 0347
9 Spectromter Frecsency 00.13
10Spectral dth 10000
Jrivt w
15 Acquired Size s
HSpectal Size 6553

AR 3 gmus ans

oY W N fee
raca )V =
-

eausIssaanasenes

i

W T8 A, e 35
o G
S TR T T

)

15000

16000

La0m

12000

1000




image6.emf
N

H

O

COOEt

Br

Cl

F

+

K

2

CO

3

DMF,rt

6

7

8

9

10

5

N

1

2

3

4

O

COOEt

18

11

12

13

14

15

16

17

Cl F

6

7

8

9

10

5

N

1

2

3

4

O

COOEt

18

11

12

17

16

15

14

13

Cl

F

17 18 19


image147.jpeg
P N
Parsater el
Titte P

Selvant neo

Pulie Sequnce 2690
Experinent »

MediTication Dete 2015-6-00TY 0347
9 Spectromter Frecsency 00.13
10Spectral dth 10000
Jrivt w
15 Acquired Size s
HSpectal Size 6553

AR 3 gmus ans

oY W N fee
raca )V =
-

eausIssaanasenes

i

W T8 A, e 35
o G
S TR T T

)

15000

16000

La0m

12000

1000




image148.jpg
Pt £ Ve §8
Titte '

3 Sctvent e

4 Temperature ey

S Pulse Seqsence  zeoet0

& Experinent w

7 M o Scme 021

8 Modificution Date 2015-05-08T18:29:25
9 Spectromter Fremency 1576

1O Spectal bt 97610
ot Fremeney 251
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo 0 Bo B0 M0 W0 5o o 130 B 1o EEE )

0
1 Gow)

BEE

20

B8 &

100
150
w0
10
)
0





image149.png
FTMS + p ESIFull ms [150.00-600.00]

100-

95

163.03854 189.07797

239.16115

279.15833

301.14020

309.20282
s

350.09872

330.09283

372.08035

394.09891

), 4132
o

6477 437.1916

8
T

466.07666
TTTT

508.14722
T

543.61749

579.291
T

20
T

T
160

T
180

T

T
200

t
220

T

T

T
240

T

T
260

T

t
280

T

T
300

T

T
320

u

T
340

T
360

400

T
420

T
440

T

460

480

T

T
500

T

T
520

T

T
540

T
560

T
580

1
600




image150.jpg
M R LABR015122713-1068 lod

v
5 ToetA H
1000 =
750
s00
250
EE 3
o -
o s o 1 B = B
et
st A il 250mm
ok | Fer T ey 25y T Rgi%
T Lo i T 1) 0w
3 2011 367 755 ook )
3 267 Tazss Tase s [
o 257 my o7 oo 06
5 EEE) I ) it Y5
o E¥77) Taours Tolss %70} Liol
7 Ssil 011 ET 000 [
o i Frssan T Toon S
Toul as700t Tioetsz o0 000 To0.000





image151.jpg
gt ok s A7 v
2 Spectrometer spect 6000,
2 =
s O sl
5 Pulse Sequence 2g30 5900,
e i .
e . ewonen
Aoy .
e T o
) 5
600 P H s es s B
(VRN ] | 3000
B Fdr S
i -
-
| i i 2000
,
f n 1 I
I'] I /\ 1500
T 3 ™7 0 !
e el : ! -~
R K R g F PP
f1 (ppm) 500
' NI .
_— o T T
] BNes & - = -500
R T T SR M IS A A A TR T S e T




image152.jpeg
gt ok s A7 v
2 Spectrometer spect 6000,
2 =
s O sl
5 Pulse Sequence 2g30 5900,
e i .
e . ewonen
Aoy .
e T o
) 5
600 P H s es s B
(VRN ] | 3000
B Fdr S
i -
-
| i i 2000
,
f n 1 I
I'] I /\ 1500
T 3 ™7 0 !
e el : ! -~
R K R g F PP
f1 (ppm) 500
' NI .
_— o T T
] BNes & - = -500
R T T SR M IS A A A TR T S e T




image153.jpg
b-ICH- o WEACL_ 5 2.2 8 B 3933538 8 2R =
Faraeter 8 g s b & ssassac s ss = @ %00
1 Title I e-ocus-amsbe-sb2c1 || R )
2 Spectrometer spect 850
5 Sotas o
4 Temperature 297.2 200
5 Pt Sonee st
6 Experizment 1 50
P mroren 38
§ Moirention Dete | 215-08-18720-09:55 700
¥ st Yoo 15 1
1St W 2519 0
1 Lovee Freeney 2305
1 Nectens e w00
1 hequred Sise s
L S e 550
500
50
w00
50
500
0
200
150
100
50
o
50

00 190 18 170 160 150 140 130 120 110 100 % 8 70 6 5 40 30 2 10 0
1 (ppm)




image154.png
yxi02 #8

0.16

T: FTMS + p ESIFull ms [100.00-500.00]

100

95

5

110.05978

17.05705 144,

93 17412743

281.12811
229.09679

287.07556

188.07034

315.08917

| 327.08545

371.07550

396.80063 42713785 453 34247

100

|1
"

T
140

981
e

160

27427414 |/
L1
A o

260

206.08083
L

200

246.04132
T T

180

220 240 280

L e |
320 340

LE e B B
400

LA B s s e
440 460 480

1
500




image155.jpg
Grmasgen
B R R e 10l

v
so00m0. %
300000,
00000
10000
o b - e
0 n 5 E) B )
Tt
st & il 250mm
ek | Fer o ey 25y T Rt
T e} T I Xy [1E
3 Xy 1755 i) [YE5) o055
3 om0 om0 267 o5t 1)
o rE s T3 w0 05
5 G0 ) ET] [¥E] )
i T 204 1626 Dsi6 300
7 o0t 171 1347 065 000
o Xy s [Py ST 57
5 Toars g0 s [y e
0 17 s s 055 D5t
iy TLe7 ETY ) st s
e} Tasas T30 oL 00 00
I I Toeor S .61 e
Tou] o [ET Tio 000 Tio 000





image156.jpg
K] 2000
S 11 2100
sobvent ol
Tewersture 1000
Pale Seence
Expriamnt 15000
ot — 1100
Stromtc ey s8] e
OSpectal Wiy 10000.0
Lovet Freuney 0115 15000
Ncless ®
Aequired St s 10000
14 et Stze s
8 55s 12000
A 19 1o
hd ‘ T 10000
| w000
00
1000
w000
£ 7Y 5 [N o
s T4 12 70 88 a6 64 62 60 e
i o) 000
2000
1000
o
1000
g ] i
3 i s ] i
5 % B ® Bt 8 : 7 3 3 i 3 i H ¢





image157.jpeg
K] 2000
S 11 2100
sobvent ol
Tewersture 1000
Pale Seence
Expriamnt 15000
ot — 1100
Stromtc ey s8] e
OSpectal Wiy 10000.0
Lovet Freuney 0115 15000
Ncless ®
Aequired St s 10000
14 et Stze s
8 55s 12000
A 19 1o
hd ‘ T 10000
| w000
00
1000
w000
£ 7Y 5 [N o
s T4 12 70 88 a6 64 62 60 e
i o) 000
2000
1000
o
1000
g ] i
3 i s ] i
5 % B ® Bt 8 : 7 3 3 i 3 i H ¢




image158.jpg
i

4 Temperature

E e —
& Experinent w

7 b of Soms 348

& Modification Dute

9 Spectromter Fremency 1576
1O Spectal bt 97610
ot Fremeney 251

Jrivt 1
15 Acquired Size
HSpectal Size

e —

o a0 5o 10

0

10

L)

o

£

)

o

0
1 Gow)

E)

150

10




image159.png
yxi03 #5 0.10
T: FTMS + p ESIFull ms [100.00-500.00]
100

95

110.05984

117.05713
144.98204

a

229.09692
188.07045

25424779 27

311.13876

285.07874

318.29962
296.11502

5891 /

427.13803

240

T
260

9.1
T

338.34122 371.07571
b
340 360

393.28613
LI s B N T T

T LI e T
380 400 420 440 460 480

1
500




image160.jpg
Grmasgen
B R R e l0cls

v
1000000 5
250000
so00t0.
as0000.
o e
0 H 1 5 E) B )
ot
st & il 250mm
ok | Fer o ey 5y T Rt
T 2530 T JEE] [T [¥E]
3 33 Se3s ey 055 D10
3 606 Toezs 3 norL oo
o 2560 s12 [ 051 oss
B oL Toes 1 005 Y5
i 370 B T a5t [¥es)
7 I 1157 157 o oo
o [y E iy o0z s
5 S 7701 T Y] 07
0 S0 Iy =1 it 0z
5y 05 T 1 0 05
e} a0 a1 [y 05 051
5 572 Tosr T3 o115 o1l
Iy a5 En) 10 [y ool
it e o5 ai1 Y5 00sc
16 080 Te Toge 085 o0z
17 547 1652 157 ooz oo
16 015 Treos T o0 [¥e)
I Toas7 T s X So2eL
£ L1537 ss967 ) 370 365
Toul THeanas Toass Tio 000 Tio 000





image161.jpg
F11a2

e [ ErEnkadada g e e R

1 Title 3-11a2 D
P et
3 S s
¢ Teperature =
S Piee Sence 20
o Erperint »
7 e of So 16
[ SR
o e i gt 0 53
10 St B G028
1 et ooy’ i
e =
Bhemieed Size s
prisetepen
SHeks g5 szescesszssmes =k fawm

YA IRt VN

i ]

THr o 50

1000

Wl oo

0
0

o

82 8.0 7.8

Am
3o
3
3ar
T

s

P

200

Lars

16

5 14 13

21 10 9 s 7

6
1 (ppm)

10000

%000

8000

7000

6000

5000

4000

3000

2000

1000




image162.jpeg
F11a2

e [ ErEnkadada g e e R

1 Title 3-11a2 D
P et
3 S s
¢ Teperature =
S Piee Sence 20
o Erperint »
7 e of So 16
[ SR
o e i gt 0 53
10 St B G028
1 et ooy’ i
e =
Bhemieed Size s
prisetepen
SHeks g5 szescesszssmes =k fawm

YA IRt VN

i ]

THr o 50

1000

Wl oo

0
0

o

82 8.0 7.8

Am
3o
3
3ar
T

s

P

200

Lars

16

5 14 13

21 10 9 s 7

6
1 (ppm)

10000

%000

8000

7000

6000

5000

4000

3000

2000

1000




image163.jpg
6-H-4-lvyiji-2-0-2-CF3
Farazster

Title

Spectrosster

Selvant

Temperature

Pulse Sequence

Esperizent

Nusber of Scans

Yodification Date

10 Spectral idth
11 Lowest Fraquency
12 Nuclens

13 Acquired Size

B38 € Sedsnmansdsssssissg
bt Sip-0-o-trs | TR e
spect
Duso
2
=epe30
»

253

2016-03-02717:51:07

Spectroseter Frequency 100.61

20038.5
1888
135
s27es
ss538

14 Spestral Size

—rim

e

50z

0 200 190 180

10 160 150 140 130 120 110 100
1 (ppm)

%0

0

50

40

30

2

10

550

500

450

400

350

300

250

200

150

100




image164.png
YXLO3 #5 0.10 1.16E8
T: FTMS + p ESIFull ms [200.00-600.00]

364.11392
100

382.07956

223.60559 24531802 274.27350 320.08881 34410916 396.79932 41515759 446.20291 47532318  506.13654 528.13696 56642523 58840723

L o e L B B B L s e e s s LN e e B s AL e e e e

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600





image165.jpg
Chrmtogen.
B RE RSk

w
so0ta0 2
2000
000
e
2 2 EEIER i
& 1Det A Chl
: I ® 5 ) B »
Tt
cor & it 354
Soit | T I o s T
T Fi £ & A o355
3 565 oz £ ) G
5 py 2050 Fil Gt Coer
¥ Tai9] g [ s s
5 e ote i oo co
c e e 550 Gair o
7 e i o0 Gl 1
v o Tiaer oot G5t Clis
5 T G i i oo
m N T o6 3 i
Tl Tt s o0 000 0 00





image166.jpg
Title 6H-4-biding-2-0-2-C1 A
Sohvat o 5000
me »
-] I
crrrrpere st u -
d & e 500
4 -
u
e -
M N
e
:
sy 1

® @ B @ w8 5 7 © H % 3 3 T 0
1 Gom)




image7.png
J |M\| |

10
110

120
o

10
[

10

15

[
160

1w

52 61 60 59 58 57 56 55 54 83 52 51 50 49 48 47 46 45 44 43 42 41
o b g

o




image167.jpeg
Title 6H-4-biding-2-0-2-C1 A
Sohvat o 5000
me »
-] I
crrrrpere st u -
d & e 500
4 -
u
e -
M N
e
:
sy 1

® @ B @ w8 5 7 © H % 3 3 T 0
1 Gom)




image168.jpg
bt 20 201 J—

- 52
Parsater [ErreE H b
1 nine si-codio -] i W
2 Spectromer spect 1000
3 Sctvent neo
4 Temperature ey
S Pulse Seqsence  xe0s30 00
[ —— w
7 Mo of Sems 664
8 Modification Dute 2015-08-19T14:08:32
9 Spectromter Frecsency 100.61 S
1O Spectral idth 2085
ot Freeney 19859
Jrivt 15 0
15 Acquired Size s
HSpectal Size 6553
a0
510

-0

2o a0 o W0 Mo k0 B to B0 1 1o M % @ w0 @ & » @l 0 0




image169.png
100-

95

1
T

63.03854 195.06525 221.10678

T: FTMS + p ESIFull ms [150.00-600.00]

250.10942

301.14014

343.14325

| 359.23224 |||
T

377.10406

399.08530
437.19131 461.05566  494.86411

531.86420

567.64825 588.40729

T
160

180

200

220

260

280

300

320

340

360

400 420 440 460 480 500

520

T
540

T
560

T
580

600




image170.jpg
Chrmtogen.
BT R RO 118

w
e &
75000
o000
25000
L 1Det A ChL
: I 5 5 ) B »
T
cr & it 354
Seit | T o T P -
T S £} s ) o
3 P T g3 G107 G
s Sosr £ 326 Goiy 3
¥ S5 ) ot 7 Gors
5 i 65 o G G
c ¥ GG Tt Coir G120
7 S0 Tt B G Coi
v S5 S50 gy ) Gy
5 05 i i G Goio
i o1 Tty e Gt G
m S5 Tt 5 Coor Gy
m 2| T T 020 52200
5 12745 osio o7 st i
iy 1515 s o Gy G
5 B Sogec En Gos7 oo
Tl P ] M o0 000 o000





image171.jpg
1 e -ty 0L
3 Sctvent e

S Pulse Seqsence 2830

[ —— »

" W of Scme 16

8 Modification Date 2015-05-11T10:05:02
9 Spectromter Frecsency 500.13

10Spectal idth 10000

Jrivt w

15 Acquired Size s

HSpectal Size 6553

EEdmimeli®lsIcs 2235an53RARNT S5EE5EE

o If& S

1”'1! R “@‘

®0 79 78 77 16 15 14 23 12 11 70 69

1000

Fotaiengyii0Cl 28206859 REELEIREANAAAARRTEIRAIGRANSS KRTAELE
Parsater [EPrrr et P R

il

W

o1 Gopm) J
non

L1000

10000

s000

000

000

1000

e




image172.jpeg
1 e -ty 0L
3 Sctvent e

S Pulse Seqsence 2830

[ —— »

" W of Scme 16

8 Modification Date 2015-05-11T10:05:02
9 Spectromter Frecsency 500.13

10Spectal idth 10000

Jrivt w

15 Acquired Size s

HSpectal Size 6553

EEdmimeli®lsIcs 2235an53RARNT S5EE5EE

o If& S

1”'1! R “@‘

®0 79 78 77 16 15 14 23 12 11 70 69

1000

Fotaiengyii0Cl 28206859 REELEIREANAAAARRTEIRAIGRANSS KRTAELE
Parsater [EPrrr et P R

il

W

o1 Gopm) J
non

L1000

10000

s000

000

000

1000

e




image173.jpg
Parsater
Titte
Selvant
pr—
Pulse Seqence
Experinent
Nab of Soms 597
MediTication Dete 2015-06-11T:0159
9 Spectromter Fremency 1576
1O Spectal bt 97610
ot Fremeney 251
Jrivt
15 Acquired Size
HSpectal Size

Zo e Bo B0 M0 W0 5o Mo 10w io w0 % @ o & 8 4 B % 1 0 -0
1 Gow)




image174.png
T: FTMS + p ESIFull ms [150.00-600.00]

1005

30

4 163.03864

E 177.05807  54g4

348.07907

370.06091

301.14035

279.15848
338.34122

|314 11795

37710413

394.09918

431.19263

413.26495

160 180 200

| 45317493 48511102 51731396 552.19495 579:29156
LI I LI e e e e

vm.vvl'“. L e

T

T
340 360 380 400 420 440 460 480 500 520 540 560 580

1
600




image175.jpg
Grmisgen
B R RSO IS

v
annnno.
so00t0.
so0000.
300000
00000
10000
v e
25 s s 10 s
Tt
st & il 250mm
ek | Fer T ey 2S5y T Rty
T 205 i) T (X7 1)
3 ¥} 708 e 005 %)
3 2500 a7 216 [y oose
o 351 [ET) a0 0 05
B 67 Sa1 3 Y53 D00
o o0 1531 176 ooaL 15
7 5150 g a1 om0 D10
o rET a7 a5 05z v
5 e Tt Ty ot o
0 7555 162 15 w0 153
iy Tos e o0 o0 o7





image176.jpg
Rt -
e -
9 Spectrumeter Frequency 500.13 0
‘ -
Gi-gyiluove Rl 3385822385 SussARNE |
) R Ui 1 72 UV
S e i - | o
-
=
-
i
LU .
P B T F 1

o Gom)




image8.png
J |M\| |

10
110

120
o

10
[

10

15

[
160

1w

52 61 60 59 58 57 56 55 54 83 52 51 50 49 48 47 46 45 44 43 42 41
o b g

o




image177.jpeg
Rt -
e -
9 Spectrumeter Frequency 500.13 0
‘ -
Gi-gyiluove Rl 3385822385 SussARNE |
) R Ui 1 72 UV
S e i - | o
-
=
-
i
LU .
P B T F 1

o Gom)




image178.jpg
il 0201

Parsater
Titte

Selvant
pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dute

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

Yelggd 4
sttt bad
=

)

e
pre—

Spectromter Frecsency 12616

s

BT

G o 1w

o

P

)

o

1500

1600

1400

120

1000





image179.png
FTMS + p ESIFull ms [150.00-600.00]

100

95

181.04912

2181
|

301.14026

279.15842

26113672
2831 239.16122

309.20279

349.19019

i

383.15121
417.17694
406.11905
37512521
431.19250
il |].| ”l. | | | 485.11084 52111682 557.15088 57929114
L L e e e 1

200

220

240

T
260

T
340

360

380

T
400 420 440 460 480 500 520 540 560 580

1
600




image180.jpg
Grmasgen

130 BB RIS B

w
o000y =
son0no-
00000
00000
e
g@e3my Si
i S 528 i
e
0 H n i E) % )
FeaTE
ascor & Ch1 258
e | e T yoy Foigi Y L
T L5 T 57 [T (I}
3 ¥} 153 i} [I) o
5 FIE) ) [} o 0140
o 605 T a0 160 a7
3 S0 s 5 [ET) 465
c 005 1526 155 o1 0
7 i 1551 s 04 040
o So 675 sat 061 100
5 ) g7 361 173 G045
i 915 o 316 056 051
] 50 o7 e 0 00
7 FxTi) e i 100 005
3 7o s 77 o200 50
1w o2 Tabran T 5o 56 5o 10
] T35 Tt 16 0 551
16 155 5] i 050 040
Toul Tespess SHions o 000 o 0o





image181.jpg
Etiatdingr-02 ao:

eneaascasaunasesnsss 998

e

e

e

TR Al

o i "

et midpg202Cnne  §32939s Aaafe

7w RN ER

e e e
N
i

ey

]

)

L1000

1000

1000

-0




image182.jpeg
Etiatdingr-02 ao:

eneaascasaunasesnsss 998

e

e

e

TR Al

o i "

et midpg202Cnne  §32939s Aaafe

7w RN ER

e e e
N
i

ey

]

)

L1000

1000

1000

-0




image183.jpg
Etiatdingr-02 see o muasessses

~ s sz 3 1200
e g8d 3|  gadudinags § By & i
Titte L L e | (A 1500
sobvent s 1100
Tewersture w6
Pl Sepece 1080 1600
Erpaeiamt b
Nk of S 390 —
Vditication ke 2015-09-14721:20:55
5 Spectromter Frequncy 12576 oo
10Spmeteal W 2619 o
Hloest Premeney 2082
freen 1200
13 Acauired Size
1 Spcten Stze . 1100
100
| 20
510
0
00
0
0
20
20
0
M o
00
00
00

Zo W0 8o B0 M0 W0 5o Mo 30w o w0 %0 @ T & s 4 B % 1 0 -0




image184.png
FTMS + p ESIFull ms [150.00-600.00]

100

95

181.04913

279.15842

261.13675

21812830 239.16125 |

301.14023

363.20578

397.16666

}

417.17691

Ll

431.19263
t—rtr

485.11

121

519.13629

559.13013 5792

|

9138

180

200

220

240

320

340

360

380

-

400

420

T
440

T
460

480

T
500

520

T
540

560

t
580

1
600




image185.jpg
Chrmtagren.
B R RSO

v
annnno g
00000,
so00t0.
00000,
00000,
10000
B e 1
0 n 5 E) B )
et
st & il 250mm
ok | Fer T ey 5y e Rty
T 2530 [ Y X [Ty
F) Y5l Tooon 73 303 ¥}
3 356 Ty 2555 0156 (Y77}
o 5325 1575 Fo7] 67 (¥
B ) e E5 S350 T3t
Toul aoa0971 ansis0 To0.000 To0 000





image186.jpg
vz ssxs_coycayazsysannszssas sem ze8 can
fo T e Sty S ln
o i o ME o eepegsussses fades s ss
P— w4 Y 1 SNE T Lasao
s i Sepence 2830
s 18 4 o L Ljmm
o dotiriction nte 20061160308
9 Spectromter Frequncy 0013 j } / / [ 10
10Spmeteal W 100000 ]
iR s -
Aequired St s
1 Spcten Stze s =
o
I 1
B
PO AN MR
. L G
15 s N Ty
Ts e s w0 s 80 s 70 &5 &0 s 50 45 40 a5 20 25 20 Us 1o s 0o

o1 o)

1400

12000

12000

11000

1000

-0




image9.jpg
mictaneri 0L

]

wanm]

110
12
10
10
15
160
1w
150

50

s

Yy

e

45

o

<
i

i
oo

)

&

)

B

B

e

£ (.




image187.jpeg
vz ssxs_coycayazsysannszssas sem ze8 can
fo T e Sty S ln
o i o ME o eepegsussses fades s ss
P— w4 Y 1 SNE T Lasao
s i Sepence 2830
s 18 4 o L Ljmm
o dotiriction nte 20061160308
9 Spectromter Frequncy 0013 j } / / [ 10
10Spmeteal W 100000 ]
iR s -
Aequired St s
1 Spcten Stze s =
o
I 1
B
PO AN MR
. L G
15 s N Ty
Ts e s w0 s 80 s 70 &5 &0 s 50 45 40 a5 20 25 20 Us 1o s 0o

o1 o)

1400

12000

12000

11000

1000

-0




image188.png
yd#3 RT: 018 AV:1 NL: 2.10E8
T: FTMS + c ESI Full ms [200.00-800.00]
41217783

362.12793 368.15170 374.36118 386.11517 398.16229 410.16275 |414.17453 428.17224 434.15930 450.13339 460.15411
S At e e 0 Mt s Aas Mas aaas hand Ants et A At e e A Mnadanes aaas e T T T T LA e AManat tons hans naoe dnny
360 370 380 390 400 410 420 430 440 450 460

iz




image189.jpg
Parsater
Titte

Selvant
pr—
Pulse Seqence
Experinent
Nab o Scme 48
MediTication Date 2016-03-02TI6:42:55
Spectromter Frecsency 12616

s

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

SR N O N O

M e W 0 W %0 o 0 B w0 %o % % ® ® % % % » o 0
1 Gow)




image190.jpeg
Parsater
Titte

Selvant
pr—
Pulse Seqence
Experinent
Nab o Scme 48
MediTication Date 2016-03-02TI6:42:55
Spectromter Frecsency 12616

s

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

SR N O N O

M e W 0 W %0 o 0 B w0 %o % % ® ® % % % » o 0
1 Gow)




image191.jpg
Cromigan
L EET VSRR

v
250000 H
00000,
250000
J e
0 H 0 5 E) B
et
st & il 250
ok | Fer o ey 25y T Rgi%
T FETY T ] [P (X
3 Y a3t o7 s [}
3 EETE) a6 [ 71 Lo
o 3300 a7 250 Do [T}
3 I¥5) T 516 osr e
o r3es) F7) E) oz D056
7 505 Tass1 Tasal St EYE
o B350 o059 T 057 067
0 S0 Tozet aan [¥iES Y
Toul ) Tz Too 000 Too.oo0





image192.jpeg
Cromigan
L EET VSRR

v
250000 H
00000,
250000
J e
0 H 0 5 E) B
et
st & il 250
ok | Fer o ey 25y T Rgi%
T FETY T ] [P (X
3 Y a3t o7 s [}
3 EETE) a6 [ 71 Lo
o 3300 a7 250 Do [T}
3 I¥5) T 516 osr e
o r3es) F7) E) oz D056
7 505 Tass1 Tasal St EYE
o B350 o059 T 057 067
0 S0 Tozet aan [¥iES Y
Toul ) Tz Too 000 Too.oo0





image193.jpg
Rt meesss) . ussrcessassssazsss 9 ams  sescecesesses
e st zorm U 0 PSSR 15000
Sotent G b0
Tewersture vy
Pl Seperce 2830
Expriamnt D 12000
Vditication bte 2015-0-18T20:00:0 12000
il W ai2a [ [ U ﬂ

el 11000
s 10000
s

000

SO TR cesagaes  ansasa [0 "
LA A NN SV |
7 oW el EeE : s

w00
- so00
y " 100
o 1 000
T 7 WY W i
— =t 5 == |
i) T 7o o
o
100
L o
P11
T I I T T 7 : : T 3 : T B




image194.jpeg
Rt meesss) . ussrcessassssazsss 9 ams  sescecesesses
e st zorm U 0 PSSR 15000
Sotent G b0
Tewersture vy
Pl Seperce 2830
Expriamnt D 12000
Vditication bte 2015-0-18T20:00:0 12000
il W ai2a [ [ U ﬂ

el 11000
s 10000
s

000

SO TR cesagaes  ansasa [0 "
LA A NN SV |
7 oW el EeE : s

w00
- so00
y " 100
o 1 000
T 7 WY W i
— =t 5 == |
i) T 7o o
o
100
L o
P11
T I I T T 7 : : T 3 : T B




image195.jpg
eseaorora - o
2o T : 1 gk

ne caeomodbbas i iy -
Fey o
4 T s
s in s e w0
el @
ot s 1
[t — o
s St oy o081
Wt s s
fryvescho iy -
i Iy
Frrwel P

HSpectal Size sssss 0 350

2o a0 o W0 Mo k0 B to B0 1 1o M % @ w0 @ & » @l 0 0




image196.png
FTMS + p ESIFull ms [150.00-600.00]

100-

95

348.07898

301.14026

377.10416

417.17706

394.09933

370.06085

260.12506 279.15842 338.34125

163.03860

21812825 239.16122 | | 300:20285 ‘|
28 ) ]

t et o

o

L.
it

431.19220

A |."53
T

17493
T

485.11066

52111542 552.19440 57!
LI s e e

9.29126

LN e e e e T

160 180 200 220 240 260 280 300 320 340 360

T
380
iz

400

T
420

i
440

T
460

T
480

T

500

520

540

560

T

T
580

™
600




image10.jpeg
mictaneri 0L

]

wanm]

110
12
10
10
15
160
1w
150

50

s

Yy

e

45

o

<
i

i
oo

)

&

)

B

B

e

£ (.




image197.jpg
Cromiogan
BB RS B

v
150000
10000
30000
s e
0 H n 5 E) B )
ot
st & il 250mm
ok | Fer T ey 5y T Rt
T Lo ey sy [r) Xy
3 205 S0 a0 v} [y
3 2550 T T 80 L
o FE 1597 107 53 o7
3 ¥V 1150 Tt (YT} 0055
i S0k 81 a1 osl o1z
7 5100 T 176 [¥v:3 D05z
o a1 T Todsse Tt EET)
0 Toaaw T30 ) i 1)
Toul FEET Toaos Too 000 Too.oo0





image198.jpg
RSty y 8 (05 HnaRsgeEECREITERTAANTE T ans
Title, -t-t-paiding-2-0-2-GF3 Rt
e i
Emeidioe TETER 22582
RPN :
-
=
: ‘
sl 5 W S
PN
T *
L N

10000

1000




image199.jpeg
RSty y 8 (05 HnaRsgeEECREITERTAANTE T ans
Title, -t-t-paiding-2-0-2-GF3 Rt
e i
Emeidioe TETER 22582
RPN :
-
=
: ‘
sl 5 W S
PN
T *
L N

10000

1000




image200.jpg
e t-paiding 2020 288 @ memanuesegam = e & o
491 1 gdsmminddes H = s
T I 1 Title S-t-4-paiding 20205600

e o i

i T =

v Aot

6 Experineat m n 2

irvior SRR

& Modificatiba Date  2015-09-18720:57:26 [10

3 vt g 81

[Py i 130

il e

[ = 10

eyl | -

ek = g0
-
o
™
-
-
-
-
-
-

e | o

w0

2o a0 o W0 Mo k0 B to B0 1 1o M % @ w0 @ & » @l 0 0
1 Gow)




image201.jpeg
e t-paiding 2020 288 @ memanuesegam = e & o
491 1 gdsmminddes H = s
T I 1 Title S-t-4-paiding 20205600

e o i

i T =

v Aot

6 Experineat m n 2

irvior SRR

& Modificatiba Date  2015-09-18720:57:26 [10

3 vt g 81

[Py i 130

il e

[ = 10

eyl | -

ek = g0
-
o
™
-
-
-
-
-
-

e | o

w0

2o a0 o W0 Mo k0 B to B0 1 1o M % @ w0 @ & » @l 0 0
1 Gow)




image202.png
"TMS + p ESIFull ms [200.00-600.00]
100

95

431.19217

55
50
45
40
35
30
25
20
15
10
5 588 40692
47532297
36224014 453.17358
217.58893 249.15685 274.14041 311.13797 332.29349 > 394.16110 415.77417 491.29706 525.28522 558.29138
| R e L e L e o s e e e L e e L e T Tt T
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
.





image203.jpg
Chomatogran.
BB R B

v
200000 2
150000
10000
30000
o e
0 H 0 5 E) B )
Tt
st & il 250mm
ok | Fer T ey 5y T Rgi%
T 2558 D) £ [¥vE} ¥
3 3555 FITE] 01 0767 L7s
3 EEeT) I 1592 365 ¥
o sons 17 Eil) o151 1
B S0 75 E3 o6t o0
i S50 1o12 161 ) oo
7 5100 Tz To7oes So120 OE
0 e BT I 155 0155
Toul P EIEEFE) T 000 T 000





image204.jpg
N ipeiain 2 0-2.CF) sssscceeezeuausssanizess < Aun sssaun
T e NS kgl e
5 S G 11000
5 i s w0
& Epurint B 10000
7 b of Seme 16
s St w013 .
P | iy

e s e
propens
000
Rt e eTauaaes 8
VoW PR T e
B B o
X 00
2000
200
A AT R 100
i Gon ‘
A oy J i
i1 freee
H b i 1000
I T I : 7 : ] T T b T b




image205.jpeg
N ipeiain 2 0-2.CF) sssscceeezeuausssanizess < Aun sssaun
T e NS kgl e
5 S G 11000
5 i s w0
& Epurint B 10000
7 b of Seme 16
s St w013 .
P | iy

e s e
propens
000
Rt e eTauaaes 8
VoW PR T e
B B o
X 00
2000
200
A AT R 100
i Gon ‘
A oy J i
i1 freee
H b i 1000
I T I : 7 : ] T T b T b




image206.jpg
CELNIMUTOT  uss g smeseszscemssm Tl
== g ¢ e
1 Title a-N3ihiAvhigind-o- e b Ve * I ? %
Herey o
. T e
Himel i =
Hp=tes s
Hieir S
Hpieier - lR—
s e ey
et
Himcatey s .
e -
13 Acquired Size 32768 ¢
i ;
F o I T I A S S A T e ER

1 Gom)

1500

1m0

1600

1500

1100

1200

120

88 8 888 8 8§

H




image11.jpeg
osac

(B f"“"'

l $' H (5.53,138.96)
TR

LR





image207.png
YXLO2 #6 0.12
T: FTMS + p ESIFull ms [200.00-600.00]

100

95

80 22360512

382.07999
280.07541 300.08170 320.08771 362.68030

446.20273

430.70651

413.16086

453.34000

468.18420

54175244

57426074

220

230.24706
L

240

t T Tt
260 280 300 320 340 360 380

T
400 420

iz

T
460

T
480

511.66708
B

500

520

T
540

T
560

T
580

1
600




image208.jpg
Chromatogran.
BB

v
150000
10000
30000
i e 1
0 1 5 E) B )
ot
st & il 250mm
ok | Fer T ey 5y T Rgi%
T 2550 W T (¥ 05w
3 S0 S FIT Lo Lo
3 610 E) i 156 ¥}
o 5007 su1 a1 as¢ 55
B rET Tossr T ST Sraie
G Togal o168 ) 307 (¥
Toul sies Trioa1 Too 000 Too 000





image209.jpg
[raTam—ey

Title 6-F-4-biluoman2-C] ! ¥ el
T
e TlF
EEbilinan2esy 393 RERS 23
W R Y N N
T T T YT

o1 Gon)

12000

L1000

100

1000

e




image210.jpeg
[raTam—ey

Title 6-F-4-biluoman2-C] ! ¥ el
T
e TlF
EEbilinan2esy 393 RERS 23
W R Y N N
T T T YT

o1 Gon)

12000

L1000

100

1000

e




image211.jpg
[raTam—ey
Parsater

Vebggdd

Titte -t ol
Selvant e

pr— w1

Pulie Seqnce 2090

Experinent w

Mab of Soms 598

MediTication Dete 2015-Q-0TIS 5241
9 Spectromter Frecsency 12576

1OSpectal dth 97610

ot Freeney 2062

Jrivt

15 Acquired Size

HSpectal Size

L35

e

Sha

<l

o a0 5o w0 1m0 10 5o

o

P

)

o

E)

E)

o

210

150

150

i

100

150

w0

10

NN E]





image212.png
-13B1 #9 0.19
T: FTMS + p ESI Full ms [150.00-600.00]

401.14160
100

95

5 376.10916
26
177.00661 218.12823 239.16124 279.15839 309.20282  350.09894 n 475.32373 495.30084 538.00861 588.40778
LI B LN e B B e e
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
"/

423.12289
L





image213.jpg
Cromiogan
BRI

w
150000 b
o
0.
5F = &
L 1Det A ChL
; w P ) B )
Teatan
e A 350
oo T T T
T S e i o S
> S Eitin it ey ey
> S ot it S S
i S ar i oot E
5 T 1] R T
] —r1 i i s ir S
Tl P ] | R —T





image214.jpg
erpALDDG
Farater e
Titte o
Selvant neo
pr— o
Pulie Sequnce 2690
MediTication Dete 2015-04-2T14:00:20
OSpectral Widts 80128
Nelus w
Aecuired Siae s
Spectrl Siae

BN cesssssus zs  aanan

e S

A L

sasscasesszassenanansss 4

L A

N

100

i

Wik

e
o]
o]

ot

]

o1 Gom)

1500

1000




image215.jpeg
erpALDDG
Farater e
Titte o
Selvant neo
pr— o
Pulie Sequnce 2690
MediTication Dete 2015-04-2T14:00:20
OSpectral Widts 80128
Nelus w
Aecuired Siae s
Spectrl Siae

BN cesssssus zs  aanan

e S

A L

sasscasesszassenanansss 4

L A

N

100

i

Wik

e
o]
o]

ot

]

o1 Gom)

1500

1000




image216.jpg
erpALDDG

pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dute

10Spectal Width
1 Lovest Fresuency
2 Ml
Fp—r—
HSpectal Size

e Netdbaone |

neo
o

w0

w
1

s
Spectromter Frecuency 100.61

w385
Cioses

e

)

o w0 om0 e @ w6 % @
1 Gon)

)

150

10




image12.jpeg
P —,

10

(5.58,137.29)

0





image217.png
YXLO1 #4 0.14 1.55E8

T: FTMS + p ESI Full ms [200.00-600.00]

10

95

70

274.2744 2902694
T T

T
260 280 300

415.1588
419.1614
459.1844 4891951
503,1922
4092140 4371399 " 480.2412 |‘I Lo 5342391  557.2328
T T f t T T T T
420 440 460 480 500 520 540 560




image218.jpg
Chomatogran.
BRI 2 1

w
15000 =
12500
10000
73000
s
25000
FE ORF
o
1Deaca
o 3 o 5 ) = 0
AT
e & Ch 2500
Tear | Fe T T Ty T )
T 275 EED ) o 055
3 S i) E7) w2 p¥m)
F Sar T T 0265 w551
v 005 Tzs T waat w305
5 i 57 o1 w05t [x)
s o257 175 125 w0 005z
7 Gt pore £ 0165 023
v T ET) 200 01 0175
s T ETE o0 5o 250 5o 75
T ezl 51005 o000 o000





image219.jpg
N-lieieigin

1 nine
3 Sctvent

4 Temperature w1

E e —

& Experinent w

7 o of Scme 1004

8 Modificution Date 201503 211820147
9 Spectromter Frecsency 12676

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

W 0 et 0 1 e om0 o 1o % @ B & 8 #
o1 o)

E)

)

150

10





image220.jpeg
N-lieieigin

1 nine
3 Sctvent

4 Temperature w1

E e —

& Experinent w

7 o of Scme 1004

8 Modificution Date 201503 211820147
9 Spectromter Frecsency 12676

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

W 0 et 0 1 e om0 o 1o % @ B & 8 #
o1 o)

E)

)

150

10





image221.jpg
N-lieieigin semesenas

v

Tivte Wiajipaiain
Selvant neo

pr— s
Pulie Sequnce 1690

Nlaimiatn e,

5

R S AR
=
e D e
-
-
4 i 1000
AT B G T
W T i -
w7 T W

1500

1000




image222.jpeg
N-lieieigin semesenas

v

Tivte Wiajipaiain
Selvant neo

pr— s
Pulie Sequnce 1690

Nlaimiatn e,

5

R S AR
=
e D e
-
-
4 i 1000
AT B G T
W T i -
w7 T W

1500

1000




image223.png
yxi03 #6 RT: 0.13 AV: 1 NL: 218E7
T: FTMS + c ESI Full ms [200.00-700.00]

430.16669

100

95

446.16058

588.40588

679.50751

24624178 274.27261 318.29843 346.32980 386.14096 416.15198
R e e e A aaas Mt e e e e e ettt

200 250 300 350 400

47532208 51025986
18000 tasns Meant Maocs nasas ianarTRse
450 500

566.42383
T

550

600

622.26599
e

650

1
700




image224.jpg
Chomtogren.
BB 13 1

v
o000,
00000,
00000
10000
L e
0 0 5 E) B B
et
st & il 2500
ok | Fer T ey 25y T Rt
T D) T I (X7} [T
3 2535 7 o 0051 ¥y
3 2605 2106 1o oous 010
¥ S0 S P (¥} 37
3 YT S0 7 Y2} Y5}
o om0 o7 i} ooz o0z
7 a0 FEre) 126 oz ooz
o 515 081 Y os s
5 505 [y 7 S Sl
o TLom s956 £ 00 o5
Tou] [EE [ Ti0 000 Tio.000





image225.jpg
Farater
Titte

Selvant

pr— 01
Pulie Seqnce 2eo80
Experinent w

Nab of Soms %5
MediTication Dete 2014122671802

9 Spectromter Frecsency 12676

1OSpectal dth 97610

ot Freeney 2062

Jrivt

15 Acquired Size

HSpectal Size

L8
e
it}
<izs

o a0 5o w0 1m0 10 5o

150

150

10





image226.jpg
sssacusuessanmesss A mwa  uw w
1 e o ! g
s s o
s e Sepece 2530
7 s o Seme 16
5 Specrmmte Frapacy 0013
10Spmeteal Wt 100000 ”” ]
e
Aequired St s
1 Spcten Stze s
Wiy cssee  ss oame =ss
v RN N
w0 s 7e | T4 72 10
o G s
i FI S T
L I T ) : 7 ‘ H T H

1500

1000




image13.jpg
1 nine [Erezewn
3 Sctvent neo
P— w10

S Pulse Seqsence 2830

" W of Scme 16

8 Modificution Dte 2015-08-19TI5:22:14
1OSpectral Wit 50128
Jrivt w

15 Acquired Size s
HSpectal Size 6553
SetbEaERasasseusasnnn

WT/H -V e
e

[

160 15 1S 15 TH0 13 130 1%
1 o)

sa00

100

000

200

1000

sesssnnnsanannnnssaaass)

® 5 u B 0

1000

000

1000




image227.png
FTMS + p ESIFull ms [250.00-600.00]

100

95

27427451

31236285 330.33722

362.24210 378.20486 39417880

417.13824

42214374

439.11938
45500338 475 3|2556

491.29944 51713403 543.13116
T

566.42804

588.40985

260

T
280

T
300

T
320

T
340

T
360

T
380

T
400

T Tt T T ™ T
420 440 460 480 500 520 540

T
560

580

600




image228.jpg
Chrmtogen.
B R R 0108 et

v
00000 E
150000
10000
30000
U e 1
0 H 0 5 E)
ot
st & il 250mm
ek | Fer T ey 25y T Rt
T 155 w7 F (XY omT
F) 2351 a1 s 005 o157
3 FYi) T Eir3 o7z 0167
o S 66 Ty oo 010
B ) EE] ) (¥} 01e1
i S50 Tosas T 11 367
7 530 108 s o7 300
o o Toses 01 030 [rry
0 So6 5968 [ ¥ 351
0 St Toa0 o5 61 037
iy FE Tiass o [ET) 0455
e} w0 7 o0 [T [
I 7151 T 3 o076 o110
Iy TLm s oot (X} 0751
55 JETTE) To0es o0 [y 30
16 L5962 Tz e} Sram Seras
17 JEET] T 281 sz (3
16 15512 S0 ) 0157 0150
Toul [ Twr T 000 T 000





image229.jpg
00l
Parsater

Titte
Selvent

Pulse Seqence
Naber of Soma

10Spectal Width
1 Lovest Fressency
12Nl

14 et Stze
ety

VAVIYE
s

=snnuusannaRsERRaEEgETsHNsEn
o R

[y

s
sz

a8
7|

8888 3388ES

-

S

aligss

]

IR

)

g

15000

140

12000

12000

11000

10000

1000

-0




image230.jpeg
00l
Parsater

Titte
Selvent

Pulse Seqence
Naber of Soma

10Spectal Width
1 Lovest Fressency
12Nl

14 et Stze
ety

VAVIYE
s

=snnuusannaRsERRaEEgETsHNsEn
o R

[y

s
sz

a8
7|

8888 3388ES

-

S

aligss

]

IR

)

g

15000

140

12000

12000

11000

10000

1000

-0




image231.jpg
00l PP
Parsater Whesd  E
Titte soas-caitkelebdzar |

Selvant s

pr— w4
Pulie Seqnce 2090

Mabr of Some 3%
MediTication Dete 2015-00-16T2:16:21

9 Spectromter Frecsency 12576

1OSpectal dth 97610

ot Freeney 2062

Jrivt 1

15 Acquired Size s

HSpectal Size 6553

Zo e 8o B0 M W0 5o 4o 30w to 100
1 Gow)

E)

E)

)

E)

E)

o

1500

1000




image232.png
YXLO1#6 RT:0.12 AV: 1 NL: 4.30E8
T: FTMS + p ESIFull ms [200.00-600.00]

100

95

207.08401 343 62062

413.16080

395.71320

379.20016

274.27283 316.07205 342.08759

427.17520

52523102 5

L B e e e
220 240

260

T
280 320 340

457.19571
T T

460

480

489.19116
T

T
500

T
520

T
540

48.22614
T T

560

581.32275
T T

580

1
600




image233.jpg
Chrmtogen.
BB A L

v
so0000. a
00000,
00000,
10000
U e
0 5 E)
TeacTan
st & il 250mm
ek | Fer T ey 5y T
T 250 FIEn e} [XET)
3 301 03 10 %
3 2560 101 11 om0
o 347 E o) ans
3 EET) 1155 To (X7
i soig ) 16 D01z
7 07 T Y oou
o FXTE) E] a1 057
0 Iy e ) o0
0 Tos01 ) s o5
iy T [ETTE [EETTY EFy
e} T8 16306 05 ¥
Toul oL [ETE Tio 000





image234.jpg
om0l T sasn o
Parster Vo 28 szzsaanmnassem e i
Title, 6-0CHS-4-paiding2-0-2-C1 e el
Smesmmter plon -
pioiy o
P somce ot -
Modification Dete  2015-09-18T21:04:35 "
oS T oize I o0
Ao w
P 0
Frrosm ey
2385 3¥ssRE [H000 -
W1 P Wy '
e 2500
000 , 3000
1000 od
i -
L acs 4 8 2
P P R RIS -
ol
-
o
JUL | ’
o, -
i i 13 41 4 o
e s ms | ws ee 8% 80 75 70 85 6o 85 g0 45 {0 35 s0 25 20 15 Lo a5 a0

1 Gow)




image235.jpeg
om0l T sasn o
Parster Vo 28 szzsaanmnassem e i
Title, 6-0CHS-4-paiding2-0-2-C1 e el
Smesmmter plon -
pioiy o
P somce ot -
Modification Dete  2015-09-18T21:04:35 "
oS T oize I o0
Ao w
P 0
Frrosm ey
2385 3¥ssRE [H000 -
W1 P Wy '
e 2500
000 , 3000
1000 od
i -
L acs 4 8 2
P P R RIS -
ol
-
o
JUL | ’
o, -
i i 13 41 4 o
e s ms | ws ee 8% 80 75 70 85 6o 85 g0 45 {0 35 s0 25 20 15 Lo a5 a0

1 Gow)




image236.jpg
00 tding 2021

Parsmter
Titte

Selvant
pr—
Pulse Seqence
N of Semns
MediTication Dute

oo blane 221
aos
s
g

i —

9 Spectromter Frecsency 100.61

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

w385
Cioses
s
6553

-
T

s

T % 1m0 to

o

i

o

10
o1 Gom)

E)

E)

)

E)

)

1300

120

1100

1000

10

100




image14.jpeg
1 nine [Erezewn
3 Sctvent neo
P— w10

S Pulse Seqsence 2830

" W of Scme 16

8 Modificution Dte 2015-08-19TI5:22:14
1OSpectral Wit 50128
Jrivt w

15 Acquired Size s
HSpectal Size 6553
SetbEaERasasseusasnnn

WT/H -V e
e

[

160 15 1S 15 TH0 13 130 1%
1 o)

sa00

100

000

200

1000

sesssnnnsanannnnssaaass)

® 5 u B 0

1000

000

1000




image237.png
FTMS + p ESIFull ms [200.00-600.00]

427.17593
100

95

214.09184
409.21960
393.21564 441.19046
|| 221.09952 252.10733 277.64130 316.07202 342.08743 364.11389 | L 46513113 503.20654 53223859 554.27484 57625610
e B B B i o o s s B B e e e N e e e s s e e e L o e s e e e B
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600





image238.jpg
Chrmtogen.
B EGBak

w
o
s
soo0
200
bkl B
# 1Det A ChL
; B B B % )
FraTen
s . st
Foid | B T oy o FoTe Ty
T L7 s P o5 o1
T Lo £ ey iy e
s Py s gy ey oy
I S0 s g iy pEy
5 Son T o sy oo
- o ——r pronTy 5357 Sosre
Tl s, Tioss] onseo] oo





image239.jpeg
12000

11000

10000

8000

6000

4000

2000

1000

1000

Farameter TIITEECSEITOTRCRRERRRRERRIASARSNASE  $8%Y
Ny
1 Title TRH-4ZHIJT-SHANGDIAN/ 1 ! e
2 Spectronster oy
5 Sevent mso
4 Tumperatuce 0.3
S Bin Siunss x0
¢ Nwber of Sems 16
7 Pulse #idth 10. 9000 1
§ Wodification Date  20I6-06-22T14158:35
9 Spectrometer Frequency 500,13 e
10Spectrad Wiath  10000.0
11 Lowest Frequency -1911.5 N/
12 Muctens "
13 Aequired Size 32788 |
14 Spactral Sixe ) c
1000
3000
2000
1000 |
o
Y AL ¥ ¥ ¥
5 B 1w b w0 n 8§ & 1_ & 5 4 3 0

£1 (opm





image240.jpeg
YRH-4ZHI JI-SHANGDIAN"C/1 e

Paraneter g S5
1 Tite r-airsiionmaich 1| | N ReREeEmE——— [l
2 Spectroneter spect
3 Solvent msa
4 Temperature 009
5 Pulse Sequence et
6 Humber of Seans 25
7 Pulse Hidth 10.0000
© Modification Date  2018-06-22T15:35:17
9 Spectreneter Frequency 125,77
10 Spectral Hidih 21619
11 Lovest Frequeney  -230.2
12 Hucleus 13t
13 hequired Size 288
14 Spectral Size 6553

na

1500

1400

1300

1200

1100

1000

900

100

20 200 19 180 170 160 150 140 130 120 10 100 9 80 710 60
£1 (ppm)

)

3

-10




image241.emf
YR209 #8 RT:0.17 AV:1 NL:8.40E8

T:FTMS + p ESI Full ms [100.00-600.00]

100 150 200 250 300 350 400 450 500 550 600

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Relative Abundance

360.07999

143.00600

382.06128

341.13022

475.32523

107.02917 218.08147 588.40961 426.30029

525.28851 288.05890 239.99556 183.07832 547.11768


image242.png
FAYRQ201606201H-2CL4F-4ZHIUL90% .t lod

ENEATE]
H
A
0 5 pi) 5 20
min
1 BB ASGIE12540m
L2
HdiZE A Chl 254nm
s | (ERln| e il WE &

T 1.520 ST T 0,028
7 1,933 38 137 0005
3 2,557 16373 T6ss 0,052
1 2833 2211 261 0,007
5 2,691 1557 217 0,005
6 3.230 4032 311 0,013
T 3116 1819 39 0,015
£ 3764 16127 1976 0051
] 1113 15210 1206 0,018
0 1681 EEES 596 0028
11 1813 T2162 519 0039
12 5351 08 168 0031
13 5732 6096 128 0,019
11 5971 5166 356 0,017
15 6,195 7123 608 0,023
16 8197 Tis15 1073 0036
17 5733 1079 3 0003
18 020 [ 30911572 | 2099393 | 97.913.
19 218 10510 666 0033
20 16,197 [ 515883 71385 1632
il 3T604195 | 7135813 | 100.000





image243.jpeg
e G i .
1 Title H-dzhi ji-bianjishang/ 1
i e o 12000
. W
9 Spectrometer Frequency 500.13 g
12 Fucleus 1H N o
13 Acquired Size 32168 9000
o6
-
-
it
i
-
-
o
-~ ,
o0
0 |
i
-
R . s
oA n r ¥
g o i i [ 0o

°

® 5B 14 13 12 1 10 El





image244.jpeg
Hrdzhi ji-bien jishang/2 22 = E g = 2
Paranater gas. | & s s = 1000
1 Tide Hodzhijibijishangs 2| | ikl
2 Spectrometer spect 1800
3 Setvant mso }
4 Temperature 296.0 L
S Palse Sequence e .
© Faber of Sems 88
T radse viaw 10,000 -
o Nedification Tate  2016-10-28T1T 25,24
9 Spectremater Freqseney 125,17 1400
10 Spectrad Width asret s
U Lovest Frequeney 29082 1300
12 Fecleus 5
13 Aequired Size 32768 1200
14 Spectral Size e
1100
100
500
) 700
o0
00
<0
200
200
“. 100
%! o
[0
20 a0 10 1 10 180 50 Mo @0 0 1o 1 s 8 1 0 80 @ % %l 0 -0

£1 (opm




image245.wmf
5

x10

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

+ESI Scan (rt: 1.123 min) Frag=180.0V ZHYRU210.d  Subtract 

338.3417

308.1283

360.3226

Counts vs. Mass-to-Charge (m/z)

298

300

302

304

306

308

310

312

314

316

318

320

322

324

326

328

330

332

334

336

338

340

342

344

346

348

350

352

354

356

358

360

362

364

366

368


image246.png
FAYR201610204zhij-Hbiani1-92% 2,15 od

mv
3 ENEATE]
1250] &
1000
750
500
2501
o
0 1 25
min
1 BB ASGIE12540m
H% A Chl 254
5] il i WE FiAi
1 2,791 2077 0,015 0,077
2 2,929 1176 0009 0.016
3 3,150 T6041 0,556 0.813
1 3523 2257 0,017 0011
5 3801 3507 0,026 0,029
3 3,953 1727 0,013 0018
7 1,256 216 0236 0117
3 1701 21131 0155 0,081
] 5432 15207 0111 0,074
0 5,700 6 0,031 0,033
11 7073 98731 8700
12 7983 0023 0022
13 9,086 0053 0,038
11 9661 2501 0,019 0010
i T3865376 100000 0,000





image15.png
3-9AZ2#5 RT: 0.09 AV: 1 NL:3.16E7
T: FTMS + p ESI Full ms [150.00-600.00]

100

376.10910
95

90

398.09036

| 437.19193
] 16303851 18336003 21821088 249.11429 27427350 | 31829950 36232605 ||| " | | 47532391 50726904 53236749 56642554 588.40796
T e L T T S A

T T T T T T T T T
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
M/





image247.jpeg
i-dehi li-¢ iz iishang/l gaz¥seser  $938
i HES N 11000
1 Title H-dzhiji-4jiajishang/ 1
2 Spectroneter apes
pectronets pect CH,
5 Selvent mso 000
4 Temperature 2.6
5 Pulse Sequence 230 0: 0
© Mmber of Scms 16 s
T Fulse idth 10,9000
8 Modification Date 2016-10-26T15:41:40 S
9 Spectronster Freguency SO0.13
10 Spectral $idth 10000.0 Z 5000
11 Lowest Frequency -1911.5 N o
12 Fucleus 1
13 Aequired Size 32788 cH, [T
14 Spectral Size ess0
5000
5000
3000
3000
1000 ;
1000
3000
2000
3000
1000
0
. 2000
1000
_ o 5
i g il g " ¥
= 5 5 E 2 L1000
® 5 14 13 2 un 1 s & 1 _ 6 5 4 3 2 1 o a =





image248.png
wn—

wie—

wn—

w—

wi—
win
Vg
G

i
Gl

Ei
S_\
g
i

ya7

sm—

i —
5 —

H-dzhi ji-4jiajishang/2

-10

10

70

00 %

200 190 18 170 160 150 140 130 120 110
£1 (ppm)

210




image249.wmf
7

x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

+ESI Scan (rt: 1.081 min) Frag=180.0V ZHYRU211.d  Subtract 

* 308.1292

637.2315

330.1102

Counts vs. Mass-to-Charge (m/z)

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

560

580

600

620

640

660

680

700

720

740

760

780

800

820

840

860

880


image250.png
FAYRI20161021\420i-HAT 36 %3 |-82%Z. 14 lod

v
5 BWH ABE
750] ]
s00]
250]
@ a0 gc
b e £ 3
oI —H+
1 3 3 3 % B
min
1t A 1254nm
£
Col 250m
DRI (] i7E:H Filid mE % HE %
2,517 1057 o 007
PR 7670 ELC — 0018
2933 T8l TN BT BT
Sl66] Tems | Tose| 079 1380
3 17591 21510170210
3 20080 Tos ool oon
i 2011 2103 ous| st
i 16538 13001650166
i 19106 1208 0189015t
5 18198 TN WY W E
5 To10r s3] 0le2] 0108
3 7935 I T—00rs 0087
A D17 S99 o.se6] 0413
EX TrreI|  Tesiss | Ge59r| 96519
11 gvi JVEN B TL ] V5]
I5- 5058 N Y 37
ToTz2e1s T 796166 | 100.000 T 100.000





image251.jpeg
e L she L L 33 553 ZeXSRSNNESE g9
Fuadter  SREStRETewrederooCUUESSPUNELISUSESERE  INT
M e L P
1 Title Hedahi jitFshang/ 1
2 Spactronster spect CHy
s Sodvat o r
4 Temparature 258
i 0; o
5 Pulse Saquence a0
& Numbar of Seans 16
7 Palee Hidth 10,9000
8 Modification Date  2016-10-28T15:47:43 N
9 Spectroneter Fraquency 500. 13
>
10 Spactral Hidth 10000.0 x o
11 Lovast Frequency 19115
12 Macleus ®
15 Aequired Size awres
14 Spactral Size essan
i i ¥
6 15 14 13 @ 1 10 9 7 6 5 i H [

15000

14000

13000

12000

11000

10000

8000

7000

+6000

4000

3000

2000

1000

1000





image252.jpeg
Frdzhi jidF shang /2

Paraneter £ e 2
1 Tide Hedahijioabans 2| | 11 1600
2 Spectrometer spect
3 Salvent o 1500
4 Tenperature 285.9
5 Pulse Sequence zeped 1400
6 Nunber of Scans 138
7 Pulse Hidth 10,0000 P55
8 Modification Date  2016-10-28T17:18:56
9 Spectraneter Fraquency 125,77 200
10 Spectral Hidth 2ae1.8
11 Lovest Frequencs E
auency 23082 1100
12 Fuclens 13
13 hequired Size )
14 Spestral Size 6538 1000
900
800
700
600
| |
500
400
300
i 200
100
to
100
20 200 19 18 170 160 150 140 130 120 10 100 9 8 70 60 5 40 30 2 10 0 -10

£1 (ppm)




image253.wmf
4

x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

+ESI Scan (rt: 1.391-1.408 min, 2 scans) Frag=180.0V ZHYRU212.d  Subtract (2) 

322.1437

Counts vs. Mass-to-Charge (m/z)

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367


image254.png
FAYRI20161022\4zhiji-H4%

A 1-03% 227 led.

v
5 BWH ABE
1500] H
1000]
so0]
mezzgl| &
o e
b 7 o 13 =
n
1 fws AwiE2sam
KM A Chl 254nm
(153 TER ] Kt FiTi
N o G0
T it 0050
K — T 007
8 — i} ik (it
8 — 1} g 0%
X — it - 0ir
10 11 5 7 1T
8 T A T i X R R
R 3 i 1 o6 T—0-010 008
Bif 30086768 1606876 100. 000 100. 000





image255.jpeg
Fshang/l

Paranatar, Value
1 Tide oov-shang/ 1
2 Spectrometer spect

3 Salvent o

4 Tenperature 285.3

5 Nunber of Scans 1

6 Modification Date

7 Spectraneter Fraguency S00.13

8 Spectral Width 10000.0

9 Lowest Fraquency  -18ILS

10 Fuclens 1"

11 hequired Size E

12Spectral Size  Bs® |

2018-05-11T16:21:23

g5

Hu

St

1o

201

gzg

o0 e
20
i

/
¥

204

300

or £

5500

6000

5500

5000

4500

2000

1500

1000

500

(500

B w1 1312

11 El 8





image256.jpeg
gov-shangdian—c/1 541 . & 650
Paranatar vagEs S Z 3

1 Title ow-shanglianbe/ 1 i) I ¥

2 Spectrometer spect 600

3 Salvent o

4 Tenperature 2858 0

5 Nunber of Scans 141

6 Modification ate  2016-05-11T17:33:03

7 Spectraneter Fraguency 125,77 500

8 Spectral Width 2at81.8

9 Lowest Frequency  -2308.2

10 Fuclens 13 450

11 hequired Size E

12 Spastral Size 6538
400
350
300
250
200
fie0
100
50
0

e

20 200 19 180 170 180 150 MO 130 10 10 100 % 80 70 6 50 4 3 2 0 0 -0
¥ o)




image16.png
Prewrer
Parsater

Titke
Selvent
Pulse Seqence
10Spectal Width
12l
Hspectal Size

sae g
Wehegdd |4
scnezodd ||
=
[Ei——
2uosss
s

0 g0 o w0 T 50

G o 1 o o % 0 7 @ % 40 @ ® 1o 0 o

o1 Gon)




image257.wmf
7

x10

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

+ESI Scan (rt: 1.436 min) Frag=180.0V ZHYRU213.d  Subtract 

322.1439

665.2634

344.1257

643.2811

Counts vs. Mass-to-Charge (m/z)

175

200

225

250

275

300

325

350

375

400

425

450

475

500

525

550

575

600

625

650

675

700

725

750

775

800

825

850

875

900

925

950

975

1000

1025

1050

1075

1100

1125

1150

1175

1200

1225


image258.png
mv

5 ENEATE]

ik
T ity WE & F1i

T 2, 11696 1909 0731 0.357
7 3 16601 0,201 0115
3 3 10510 652 0181 0,120
1 3 7626 563 0131 0,101
5 3875 6321 180 0111 0058
3 1,050 2579 162 0,052 0.085
T 1237 5061 552 0141 0,102
® 1.576 9199 EiE} 0161 0,017
Kl 5.351| 5573650 | 53281 ST |98 1ur
0 586 2651 215 0,07 0,010
11 311 3579 288 0,063 0,053
12 A 1075 56 0,019 0.010
13 307 2635 To1 0016 0,019
11 926 2818 165 0050 0,030
5 751 1517 S 0,027 0.015
16 6183 3166 139 0061 0,026
17 512 1285 ITEY 0,075 0,027
18] 0531 1505 71 0032 0,013
Bif 5700506 | 512210 | _100.000 | 100000





image259.jpeg
6500

4500

2500

2000

1500

1000

500

(500

1 YR-ATHUTT-XTADTAY/ 1
2 Spectrometer spect
3 Salvent o
4 Tenperature 00.2
5 Pulse Sequence =y
6 Nunber of Scans 1
7 Pulse Hidth 10,5000
8 Modification Date  2016-06-22715:03:43
9 Spectraneter Fraquency S00.13
10 Spectral Hidth 10000.0
Il Lovest Frequency  -191L5
12 Fuclens "
13 hequired Size e
14 Spestral Size 6538
F o
1500
1000
500
0
J
1 1
® B 14 13 12 1 10 El s 7 6 5 4 3 0 E 2





image260.jpeg
YROAZHLTI-RIADIANC/L

Paranatar

Title
Spectroneter
Selvent
Temperature
Pulse Sequence
Number of Scans
Pulze Hidth
Wodification Date

-/ TSRS
spect

o

E

zepedd

&

10,0000

2018-06-22116:35:57

9 Spectraneter Fraquency 125,77

10 Spectral Hidth
11 Lovest Frequency
12 Fuclens

13 hequired Size

14 Spestral Size

2ae1.8
~za08.2
13
)
6538

250

s

s

20 200 190

18 170 160 150 140 130

120

110

100
£1 (ppm)

)

3

830

800

500

450

400

300

2650

200

100

50





image261.png
mv.

7o)

EWE AGET

% A Chl 2540
(53

R[] Wi %
1 0,991 19797 072
2 1513 1662 006
3 2,237 71161 079
1 2,631 1986 019
5 729 6 023
6 008 7 009
7 165 3213 012
< 512 110932 16
9 830 1805 018
10 585 8159 031
1 763 11801 011
12 029 2951 011
13 30 1171 017
11 819 2102 6 009
15 285 1991 31 007
16 520 7851 860 030
17 015 | 26201805 | 2531612 N
i} 105 19919 1229 187
19 511 5027 27 019
20 811 7633 206 020
21 586 3122 012
27 179 2997 008
23 556 008
21 715 021
25 958 216
% 105 009
27 30926 116
i T6681822 000





image262.jpeg
12000

11000

10000

9000

8000

6000

4000

3000

2000

1000

1000

H-dzhi ji-bian jixia/l 303 g
Paranater Lo H
b 1
1 Title Ktk it anjixia/ 1
Ji-bianjixia/ o,
2 Spactronster spect
3 Salvent mso
4 Temparature 259 o;
5 Pulse Saquence a0
& Numbar of Seans 16
7 Palee Hidth 10,9000 AN
8 Modification Date  2016-10-28T15:20:59
9 Spectroneter Fraquency 500. 13
10 Spactral Hidth 10000.0 N o
11 Lovast Frequency 19115
12 Macleus ®
15 Aequired Size awres
14 Spactral Size essan
7000
6000
5000
4000
3000
2000
1000 |
| J
oy i i
6 15 14 13 2 o1 1 6 5 i H o





image263.jpeg
Frdzhi ji-bien jixia/d X

3

Paranater g
1 Title Hetaiji-ki i 2
2 Spectroneter spect

3 Salvent mso

4 Temperature 259

5 Pulse Saquence et

& Numbar of Seans s

7 Palee Hidth 10,0000

8 Modification Date  2016-10-26T16:39:24
9 Spectroneter Fraquency 125,77

10 Spectral Hidih 237618

11 Lovest Frequency 23062

12 Macleus 13

13 hequired Size aeres

14 Spectral Size essan

w251

"

1w

20 200 19 180 170 160 150

140

130

120

110

100
£1 (ppm)

)

3

-10

550

500

450

400

350

250

200

150

100

50





image264.png
2500 g B AR
2000]
150]
o]
0]
gegs ||z g 5 (8% RfRE
[ e . s,
b 1 % L3 ) P
n
1 b AR 2SAm
R
2% A Chl 254nm
WEE TR ] 7L Filid e % T &
T e e v o jor s
7 1 1 18 o 3
T T —— 7Y R -
i Y BT ] X R
5 i i R 1
& 2 N LT R R 3 M)
T ) T A R
8 Al e B
8 1R
T R RO T R
R T ] Y T
o — 1 R —
Rl —S TR N
R — G000 T—G-001
Tt G003 —-00t
RN T T T}
R %14 R
R TN N AT
7E7a1889 T 77RTRR T To0. 000 T00-000





image265.jpeg
isjixis/l =223 2EREREELHSRAR{RITS228  QIVT I BR8
e e ovic et et R
Farmeter Ve
R [N 2000
1 ae Kot aicial 1
2 Spectrameter spect 50
3 Setvant mso
4 Taperature et 4 .
5 Pulse Sequence 230 5
© Faber of Sems 18
7 Palse Hidth 10,5000 N 550
o Nedification Tate  2016-10-28T15 35:03
9 Spectromater Freqsency 50,13 6000
10 Spectrad Width 10000.0 o
U Lovest Frequeny -19115 c500
12 Fecleus w
18 hemuired Size sres i
14 Spectral Size e
HaC’ 4500
s3s3EmaEe “000
EENP
3500
3000
2500
"
2000
: : 1500
R
; 7413 12 71 70 69 68
£1 (ppm) A | 1000
)l 00
Mk .
it ¥ o [ s

°

® B 14 13 12 1w El





image266.jpeg
g T IBIR ST e ]

Paranatar,

Title
Spectroneter
Selvent
Temperature
Pulse Sequence
Number of Scans
Pulze Hidth
Wodification Date

vang
wetmmisictidiinia 2
spect

msa

2%.3

zepedd

190

100000
2016-10-28T18:54:07

9 Spectraneter Fraquency 125,77

10 Spectral Hidth
11 Lovest Frequency
12 Fuclens

13 hequired Size

14 Spestral Size

2ae1.8
~za08.2
13
)
6538

w250

1w

20 200 190

18 170 160 150

140

130

120

10

100
£1 (ppm)

50

)

3

-10

750

650

Feoo

550

450

400

350

250

200

150

100

50

50





image267.png
mv

4000 3 TRE AT
3000
2000
1000]
e 8
PREY) IHITH 4
04 - — -
0 H 10 s 2 % 3
min
1 BN A 254,
ek
{2 A Ch1 250
e [ (R HEL T L
T 2 57937 1678 0207 001z
7 2 10071 1955 0100 051
3 5 T00268 936 0,207 210
1 X L8027 T2201 305 0316
5 N 23087 1976 0015 0051
o T Soz08, 1373 0101 0117
T I 7538190 | o600 |85 [ Oa1i0
5 105858 20670 0100 0538
o 20100 2118 0012 0.051
10 2880 3% 0.006 0.008
i Tos0s g 0022 0021
17 5810 593 0012 0015
13 7602 720 0,016 0018
] 2003 257 0.006 0.007
i 5530 ) 0011 0016
16 1320 225 0.003 0.000
7 %15 6ot 0,071 0017
TN - T61251 Tsis 0_335 0.017
Bif 48452380 3896412 100. 000 100. 000





image268.jpeg
rdzhijidFeiall SRRNNERRRRRRNNE 2| eIz 258 g
- T 5 a1 g
e 1 3800
1 Tiae HedaijitBxiaf 1
2 Spectronster spect 3600
3 Solvent mso .
4 Temperaturs 258 3400
S Pulse Sequence 30
6 Hunber of Scans 16 3200
T Palse Width 10,5000
3000
B WodificstionDate  2016-10-26TIS:3LI08
9 Spectronster Fraquency SO0. 13 s
10 Spectral Hidth 10000.0
1 Lovest Fremuency 19115 i
12 Nuclens 1x
13 hequired Size e 2000
14 Spectral Size essan
2200
2000
1800
1600
2000
1400
1200
1000
1000
800
0
500
100
200
0
b ™ ¥ T H-200
15 14 13 12 1 . 9 8 7 6 5 4 3 2 10 - 2





image269.jpeg
rdzhi ji-fFxia/2
Farmneter
Tide
Spactesmater
Selvent
T
Fatde Seawaash
Fmber of Scans
Fulse Hidth
Modiication Date

251

Hedzhi i ARl 2
spect

msa

2859

et

122

10.0000
2016-10-28T18:31:15

9 Spectraneter Fraquency 125,77

10 Spectral Hidth
11 Lovest Frequency
12 Fuclens

13 hequired Size
14 Spestral Size

2ae1.8
~za08.2
13
)
6538

o

nam

20 200 190

18 170 160 150 140 130 120 110 100 % 8 70
£1 (ppm)

50

)

3

-10

800

650

Feoo

550

500

450

400

350

300

260

200

150

100

50





image270.wmf
7

x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

2.1

+ESI Scan (rt: 1.129 min) Frag=180.0V ZHYRU215.d  Subtract 

* 326.1199

673.2135

348.1008

Counts vs. Mass-to-Charge (m/z)

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

560

580

600

620

640

660

680

700

720

740

760

780

800

820

840

860

880

900


image271.png
mv

& B AR
30004 "
2000]
o]
#| gealld &
o] i
§ 1 % 3 ) P
n
1 b AR 2SAm
MR
Hr#IZE A Chl 254nm
WEE TER 58 Fi1id e % TS
T 7 0T R—TeT o7
8 1 17 53 e
% et | w501
T it 103 0007
3 S5 i - 0¢
& i i 0001
7 Tons 55 0
T Fire i 0011
5 U i 0017
B 45681979 3366845 100. 000





image272.jpeg
yr-jiaji/l CE  moag
Fr_jiail/; BEzlooes  BERE 5500
F—— T B R e
1 Tiae resiaii/ 1
2 Spectronster spect
5 » 5000
3 Solvent oers
4 Tenperature 296.7 o
S Pulse Sequence 30 B
& Humber of Scans 16 4500
T Palse Width 10,5000
B Wodificstion Date  201E-0E-OITISSTiSE
9 Spectronster Fraquency SO0. 13 1000
10 Spectral Hidth 10000.0
1 Lovest Fremuency 19115
12 Nuclens 1x 3500
13 hequired Size e
|espeetra size e |
cl
3000
2500
2000
1500
1000
500
) ' ;
¥ b ¥ Lo}
T T y T T T = T T - T L T T T - T T T 8
15 14 13 12 1 . 9 8 7 6 5 4 3 2 10 - 2





image273.jpeg
yr_jiajidzhigi/l

Paranatar

Title
Spectroneter
Selvent
Temperature
Pulse Sequence
Number of Scans
Pulze Hidth
Wodification Date

spect
s

E

zepedd

e

10,0000
2018-06-01T14:28:33

9 Spectraneter Fraquency 125,77

10 Spectral Hidth
11 Lovest Frequency
12 Fuclens

13 hequired Size

14 Spestral Size

2ae1.8
~za08.2
13
)
6538

"

—mar

e

450

400

300

250

200

150

100

20 200 190

18 170 160

150

140

130

120

10

50

)

3

-10

50




image274.emf
YRU207 #11 RT:0.22 AV:1 NL:8.56E8

T:FTMS + p ESI Full ms [100.00-600.00]

100 150 200 250 300 350 400 450 500 550 600

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Relative Abundance

374.09595

143.00610

396.07706

297.99017

556.16681 360.08084

232.09724 107.02922 525.28864 437.19351 475.32553 183.07848 588.41095 263.06702


image275.png
EWEAGE]

& I

— ——

3 =

b=

1 s A 2540
L3
M2 A Chl 254nm

[ BRI [ e Fitid e % Fitid
TN R W 7 T 8 N
8 1 N NV X8 B
N 157 7N Y -
bt 3 X
1 R 1 X
oo | R N
p — Toog N T -
[ — 00—
] — it} T
o —" P T X R
T Tt (5 RN R
- 1 1 1
- i 1
N Y S N N T
Y - B T b0
T - Tiio0 i R N
T - FIES 1 XY
T30 T Y N B
T S et T
) So5o7 0 O R
Bif 80737176 3074805 100. 000 100.





image276.jpeg
o Te s 2

7000

6500

Fe000

5000

4500

4000

3000

2500

2000

1500

1000

500

Paraneir Value Emmm ool SE R AR P
1 Tite 005/ 1
2 Spectroneter spect
3 Solvent msa 5
4 Temperature 250
5 Humber of Seans 1 .
6 Modification Date  2016-05-18T15:10:18 HiC. N
7 Spectreneter Frequency S00.13
6 Spectrel Width 10000.0 2
9 Lovest Freueey  -1911.5 N o
10 Hucleus 1
11 hequired Size 2168
12 Spectral Size 6553
cf
|
.
T " i
6 1B 14 13 12 1 10 9 8 6 3 2





image17.jpg
M R 8201512273932 o8

o
= oA TH
a0
20
00
e T
k) 5 E) % E
FeatEn
s 20 250
Pl | T =y g T i
T pE T 3 7 [
T pizs 155 = oer o156
> Pz ey 356 oo o106
¥ FE) ) E o0z 0155
5 ) oo rEn [ e
: om0 1200 T o207 oo
7 T Tz £ 59505 55505
Tad om0 T 0o w00





image277.jpeg
008 e/l

s

Paranstar,

Title
Spectroneter
Selvent
Temperature
Number of Scans
Wodification Date

2018-05-18T16:54:58

Spectraneter Fraguency 125,77

Spectral Hidth

Lovest Frequency

10 Fuclens

1

1 hequired Size

12 Spastral Size

2at81.8
za08.2
13
E
6538

o

2

20 200 190

180 170

160

150

140

130

120

110

100
£1 (opm

)

3

-10

1200

1100

1000

800

500

100





image278.emf
YR314 #8 RT:0.20 AV:1 NL:1.02E7

T:FTMS + c ESI Full ms [100.00-550.00]

200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Relative Abundance

346.06476

205.06046

507.23755

338.34268

379.15701

217.10513

261.13138

475.32623 426.30099

305.15771

520.33374

362.24197 393.21027

239.14948

453.34406

497.23676

333.15274

541.26288

289.12640


image279.png
g BWEATE]
1500
1000
s00
e a8
a
5 ) 5 20 25 30
min
1 BB ASGIE12540m
W%
KA A Chl 2500m
Wz | BT T it i 12
T 2 1773 199 0007 0,010
2 3 83087 T0102 N 0515
3 i 11733 T251 0,061
1 N T8717982 | 1918193 99251
5 5. 1078 93 . 005
© 5 2569 235 0012
i I 2577 311 0016
] 6 198 389 0,020
] 7. 3871 191 0010
10 X 17 93 0,008
1 9. 79410 1823 0093
Bif TR388812 | 1062887 T00. 000





image280.jpeg
yrdjisjisioji-shang/l BHEESLD] EEERE
o~ F ZoEEsspasnsrEane 3335
Ve R
1 Title yr-4jiajisuoji-shang/ 1 1500
2 Spectrameter et o o
3 Setvant mso
4 Taperature 285
S Palse Sequence w0 N o0
© Faber of Sems 18
T radse viaw 1500 2
8 Modification Date 2017-04-19T16:09: 16 N o
9 Spectrameter Frequency 50013 3500
10 Spectrad Width 10000.0
CHy
U Lovest Frequeny -19115
12 Fecleus w
13 Aequired Size 32768 000
14 Spectral Size e
2500
2000 2
1000 1500
5 i 1000
00
M 0
T v -
% 5 0w B = n w8 8 1_ &8 5 & 5 & 1 & 4 =





image281.jpeg
vrodiiag:

s

1

1isuoji-shang/2

Paranatar

Title
Spectroneter
Selvent
Temperature
Pulse Sequence
Number of Scans
Pulze Hidth
Wodification Date

Er
i

et afh oo i-shang/
spect

mso

a00.1

st

10

10,0000
UT-0e1STT 114

Spectraneter Fraguency 125,77
10 Spectral Hidth

1 Lowest Fraquency

12 Fuclens

13 hequired Size
14 Spestral Size

2ae1.8
~za08.2
13
)
6538

i

e

am

20 200 190

18 170 160 150

140

130

120

110

100
£1 (ppm)

)

3

2

10

-10

1200

1100

1000

900

800

700

100





image282.png
10 7 |*ES! Scan (t: 1,590 min) Frag=180.0v ZHYRU005.d Subtract (2)
1.2
1
08
06
04 2941128 5092004
02
0

200 250 300 350 400 450 500 550 600 650 700 750
Counts vs. Mass-to-Charge (m/z)




image283.png
mv

g BWH ABE
3000 =
00
1o00]
= 8 2 &
3 8923 84 g 38 ¢ §
o PR e TR
: 3 » P » »
-
P —
#2% A Chl 254nm
L3 R (] FiTE:H mE % Filid
T Mt o
A2 — L —
2 o
i % 2
A2 o .
A 2 e >
R A1 o >
A 1 — % 2
A2 e n
" o >
R Y % 1 — 2
i o %
e T % >
R 2 " " 2
8 o A —
R 71 B 3 - A"
B 4 T A"
i 75338935 3305457 100. 000 100.





image284.jpeg
jiajidsucjizia/l

Paranatar Value
1 Tide Siajidsuojixial 1
2 Spectrometer spect

3 Salvent o

4 Tenperature 285.7

5 Pulse Sequence =y

6 Nunber of Scans 1

7 Pulse Hidth 10,5000

8 Modification ate  2016-08-0716:50:52
9 Spectraneter Fraquency S00.13

10 Spectral Hidth 10000.0

Il Lovest Frequency  -191L5

12 Fuclens "

13 hequired Size e

14 Spestral Size 6538

1500

1000

500

i

2%

s

6500

4000

2500
2000
10
1000

500

500





image285.jpeg
1300

1200

1100

1000

800

500

400

300

200

100

t-100

w—

w—

e
P
s

7

s
sl
o

7
i

e
gt
et
a0l
o
o

W
o>
7

m—

jiajidsuojixia/Z

10

200 19 180 170 160 150 140 130

20

£1 (ppm)




image286.png
x10 8
35

25

15

0.5

+ES| Scan (rt: 2.636 min) Frag=180.0V ZHYRUQ04.d Subtract

294.1122

316.0943

220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass-to-Charge (m/z)





image18.png
EMA T RVA R E812015122713-033 Icd
my
5 TDStA ChY
750 =
5004
250
Z g gg
L
0 5 10 15 20 25 ag
min
Ped Tl
[Detector & Chl 254rm
el Rt Time Ay Heigt A% Tt %
T 2341 10905 933 0.106 0119
2 2738 532 625 0052 0,080
3 2,857 3062 503 0.030 0.06¢
) 3.150 3997 295 0,039 0.038
5 3.360 7400 908 0.072 0.116
3 3.500 10551 1200 0103 0153
7 4.802 20504 2705 0280 0.345
s 7.102 10115046 2442 98.627 98545
o 8348 3605 209 0.045 0.027
10 074 65402 3004 0638 0511
Total 10255893 783828 100.000 100.000





image287.png
mv:

30001 Pl W AR
2000
o0
a 2 = 1
55§ B33 o £ g
L L it e —
b : b3 3 P =
o
1 s A 2540
2% A Chl 254nm
¥z [ REB i Fi1i 3 F Y
T 71 4 It
7 iz s D5
5 g 0t 001
i i i1 0o
5 8 —) i
: i M 05
T 121 5> T
+ T o0 -
5 EIE TN R—E i
0 g 77 T
it s it i
> e it i
i it i i
m G — 0
it R s i 5
i i i i
7 e & o
Bif 68640465 2929041 100.





image19.jpg
kB0l 005 02 610202022548 B EAR RS

e e A

Selvant

Pulse Seqence
10Spectal Width
Jrivt

15 Acquired Size
HSpectal Size

jsazszanesy

e
sk
£

5923338549508 22 88333888 |gorn

“Ra

as

B

s

)

s

B

s

s

B

s

s

o

s

X

1000




image20.jpeg
kB0l 005 02 610202022548 B EAR RS

e e A

Selvant

Pulse Seqence
10Spectal Width
Jrivt

15 Acquired Size
HSpectal Size

jsazszanesy

e
sk
£

5923338549508 22 88333888 |gorn

“Ra

as

B

s

)

s

B

s

s

B

s

s

o

s

X

1000




image21.jpg
pPreerer sae g
Parsater
Titte sicnezodd

Selvant neo
pr— el
Pulie Seqnce 2eo80
Experinent w
Nabr of Some 410
MediTication Date 2015-08-19T16:40:50

9 Spectromter Frecsency 100.61

1O Spectral idth 2085

ot Freeney 19859

Jrivt

15 Acquired Size

HSpectal Size

2o g0 o w0 M0 50

M o o o %o % s 7 @ % 4 @ » 1o 0 4o




image22.png
3-9a3#5 RT: 0.09 AV:1 NL: 3.16E7
T: FTMS + p ESIFull ms [150.00-600.00]

00- 376.10010
308.00036
27427350 31829950 43710193
16303851 21821088 249.11429 2742 | 3182 362.32605 L |, 47532391 50726004 532.36749 588.40796
L A el
150 200 250 300 350 400 450 500 550 600

m/z




image23.jpg
M R 82015122713.953 o8

v
5 TowtACH
750 =
500
250
s 22
o LA s s e
o s 0 1 B = B
Tt
st & il 250mm
ek | Fer T Ty HE T R
T XY Tw0s £ [T [V}
F) FYE) S s 1) Doi0
3 257 EIT) £ o0z o5t
o ERET) 907 F o0z =)
B ) 00 ong Y5} [
i 5505 Toss1 T o e
7 YT} ETT) 2703 0285 0315
o 7 JIET s Sar X
0 ¥ so0 05 015 (X5
I Som G o0 =) 511
Tou] Trasseos Taaear Tio.000 Ti0 000





image24.jpg
S4B 0401 wossssceroeoonngIsavsRRuREAZAANALaREEE Y

Jrivt

Paramt

9 Spectromter Frecsency 500.13
10Spectal Width

15 Acquired Size
HSpectal Size

TETIITITT

s

Titte [
Selvant neo
pr— mes
Pulie Sequnce 2690

re——

D U p e R ]

Y v

T T T THET T

o3 w1 e L1 @s s 11
1 Gom)

sy

i

125

o5

50 65

o

7

5

7o

@5 60 55 50 45 40 15 20 25 20 15 Lo 05 00 <8

o Gon)

15000

7000

16000

408000

Eagoco
12000
a0

Poioon

100

1000

-0





image25.jpg
Preerery can

s
Parsater eds |4

1 nine scnzobdd ||

3 Sctvent neo

4 Temperature ey

S Pulse Seqsence  xe0s30

[ —— w

7 Mo of Scme 21

8 Modificution Date 2015-08-19TIL:52:40

9 Spectromter Frecsency 12576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

o a0 5o w0 1m0 10 5o

o

P

)

o

E)

E)

o

1000

10

b





image26.jpeg
Preerery can

s
Parsater eds |4

1 nine scnzobdd ||

3 Sctvent neo

4 Temperature ey

S Pulse Seqsence  xe0s30

[ —— w

7 Mo of Scme 21

8 Modificution Date 2015-08-19TIL:52:40

9 Spectromter Frecsency 12576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

o a0 5o w0 1m0 10 5o

o

P

)

o

E)

E)

o

1000

10

b





image26.png
3-9a4 #7 RT: 0.14 AV: 1 NL: 3.69E7
T: FTMS + p ESIFull ms [150.00-600.00]

1004 376.10892

5] 398.09012
E 301.1401 350.23221
163.03854 21500483 249.11412 274.27335 | 339.23096 | " 43719153 47532382 528.85675 588.40729

T T T |
150 200 250 300 350 400 450 550 600





image27.jpg
M R B2015122713.934 lod

v
= TowtACH
125 2
100
i
&0
o o s B = B
ot
st & il 250mm
ok | Fer T ey 5y T Rgi%
T 20 i) Iy T [¥E]
F) F¥ei) 7 ) [Ty 026
3 2726 sea5 o7 026t 30
o 2509 ET ) o 0377
5 EE) 05 a1 0165 0151
o EETy S0 s o2 0515
7 5 70 3 a0 075
o 300 1520 a0 o5 55
5 o0 Triae Tz Loz Lare
o To0L Tioeser Tirnse EET) Sou11
Tou] e T To0.000 To0 000





image28.jpg
e W

Titte [Ererews
Selvant neo
pr— mes
Pulie Sequnce 2690
Experinent »
MediTication Date 2015-08-19T16:05:00
Spectromter Frecuency 0013

10Spectal idth 10000

Jrivt w

15 Acquired Size s

HSpectal Size sss3

wgsesesanasssavssaInERRRRaTLaEn

SR RIRR 389595 59980052955338 5

PR

rsanz

A

Pty e

T2 81 W0 T T8 21 1s 75 14 T3 1z 70
B
N S S T R S

1 Gom)

7500

000

1500

1000




image29.jpeg
e W

Titte [Ererews
Selvant neo
pr— mes
Pulie Sequnce 2690
Experinent »
MediTication Date 2015-08-19T16:05:00
Spectromter Frecuency 0013

10Spectal idth 10000

Jrivt w

15 Acquired Size s

HSpectal Size sss3

wgsesesanasssavssaInERRRRaTLaEn

SR RIRR 389595 59980052955338 5

PR

rsanz

A

Pty e

T2 81 W0 T T8 21 1s 75 14 T3 1z 70
B
N S S T R S

1 Gom)

7500

000

1500

1000




image30.jpg
[T
Farsmter
Titte
Selvant
pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dute

10Spectal Width
1 Lovest Fresuency
Jrivt

15 Acquired Size
HSpectal Size

ey
stz
neo

ey

ey

w

o

e ——

Spectromter Frecsency 12616

s

BT

G o 1w

g g

g

g 8 B 8 8 &8 8 8 8 B 8





image31.png
FTMS + p ESIFull ms [150.00-600.00]

100-

95

163.03847

218.12810 239.16107

279.15820

301.14005

309.20264

350.09872

410.13470

397.16675

383.15100

L,

432.11603

448.09033

49+
T

4.08673

552.19513 57
T T T

9.29102

T
160

T
180

T

T
200

220

240

T
260

T

T
280

T

T
300

T

T
320

T

T
340

T

T
360

0
380
iz

400

420

T
440

T

T
460

T

T
480

T

T
500

T

T
520

T

540

560

T

T
580

™
600




image32.jpg
M R B2015122713.938 1od

m
5 oA CH
250 :
00
0
o0
E
g EE
o R
l 3 m = E) % E
T
e A € 250
Teid | e T o ey yvy g
T pEE) T 0 (553 fED
7 FET Eii3 Eny i o0
s Sou orc o1 oo FT)
] 07 T T X om0
5 FE) T3 T o w56
; FE) ) 50 f) w7
7 ) i i3 f) fs
- £ ] MY Tt 55201 572
Tl S0 Fm) 00 000





image33.jpg
BABID0U0OD a ex esensszupmssssaasssTaNaLEETy

T
e Yo
ol ey
Teparaies w6
Pl Sence 0

DI A i

sl ol E
s = | g =
I e .
TTTME W 11

W8 86 84 82 80 T8 76 74 12 10 68 66 64 62 60 58 56 54 52 50 48 46 £4 42 40 38 26 34 32

1 Gon)

11000

100

a0

1000

e




image34.jpg
002000 ax agy
Parsmter PR )
Titte 1
Selvant
pr—
Pulse Seqence
Emperiset i
N of Semns 1
MediTication Date 2015-06-16T19:27:02
9 Spectromter Frecsency 12676
1O Spectal bt 97610 -
ot Fremeney 251
Jrivt
15 Acquired Size
HSpectal Size i

Zo e Bo B0 M0 W0 5o Mo 10w io w0 % @ o & 8 4 B % 1 0 -0




image35.png
YXLO2 #29

1004

0.64

372.15894
28241212 357.13434

118.97868 136.02139  163.03882 205.08542 250.12231 11 31212277 33834125 | | 394.14038 434.15329

L e e e e e I LA W R U e e e PR B

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

m/z

7




image36.jpg
M R RB2015122713.957 od

w
750, I ToaA T
o
e
S
o =11





image37.jpg
Otbimies

Parsseter i
1 nine C1-Ebiansie T
3 Sctvent neo
S Pulse Seqsence 2830
[ —— »
" W of Scme 16
8 Modificution Dte 201412 GTISSH00
9 Spectromter Frecsency 500.13
10Spectal idth 10000
2 Ml w
Fp—r— s
HSpectal Size 553

O-+3bEEEF pysE coes 933235333HSAARAREEIET

R L

Vi e

W

e

7

000

]

i

L L

a2 81 80 79 78

7 o)

76 us 14 13 12 T1

7o 69

xasnsusscceseuzasesessnaannanAnTRSsIanETS

PR

kS

)

15000

1a0m

12000

1200

L1000

1000

1000

-0




image38.jpeg
Otbimies

Parsseter i
1 nine C1-Ebiansie T
3 Sctvent neo
S Pulse Seqsence 2830
[ —— »
" W of Scme 16
8 Modificution Dte 201412 GTISSH00
9 Spectromter Frecsency 500.13
10Spectal idth 10000
2 Ml w
Fp—r— s
HSpectal Size 553

O-+3bEEEF pysE coes 933235333HSAARAREEIET

R L

Vi e

W

e

7

000

]

i

L L

a2 81 80 79 78

7 o)

76 us 14 13 12 T1

7o 69

xasnsusscceseuzasesessnaannanAnTRSsIanETS

PR

kS

)

15000

1a0m

12000

1200

L1000

1000

1000

-0




image39.jpg
2Otbimies 1100
Parsater

1 nine 1600

3 Sctvent neo e

4 Temperature ey

S Pulse Seqsence  xeos%0

[ —— w L

7 b of Scms 950

8 Modificution Dte 2014-12-19T16:49:00 1300

9 Spectromter Frecsency 12676

1OSpectal dth 97610 120

ot Freeney 2062

Jrivt 1 i

15 Acquired Size s

HSpectal Size 6553 o
00
a0
w0
a0
s10
w0
a0
20
0
o
[

o 20 1 e o o o o o mo o m % ® W & 4 % o 0 0
o1 o)




image40.png
2 #11 0.23
T: FTMS + p ESI Full ms [150.00-600.00]
100

95

27427344

394.09940

416.08075

437.19171

163.03859 208.07449  239.16121 1.
LI et e e L L B
160 180 200 220 240 260 280

376.10922 TN 461.14664  499.16211 528.85663  566.42584 588.40747
L B L B e e

T LI B e e e T

380 400 420 440 460 480 500 520 540 560 580 600

iz




image41.jpg
Chrmogran.

BB BRI
v
so00t0. &
00000,
00000,
10000
o e
0 H n 5 E) B )
ot
st & il 250mm
ok | Fer T ey 25y T Rty
T Lo JEsTy I (YT (X
F) YT ST a0 oeL o130
3 256 T3 o3 (YT 300
o e F) 157 o V07
5 Fir Ty 16 oaat o015
i 3506 ) s nase 0055
7 5Ty a1 e om0 76
o S0 s ) 0057 [Ty
0 5560 T 75 5515 S50
o Toaw 1796 12z ooiL 0z
Tou] T [FET) Tio 000 Tio 000





image42.jpg
[rererey
Titte

Selvant

Pulse Seqence

MediTication Dute
10Spectal Width
2 Ml
Fp—r—
HSpectal Size

sssannnamn

S04 B9k 3332353588 RARERANST]

diieneiaeideidielis i iF

R
/ / P j .
-

gl

H

H

a5 90 a5

B

75 1o

s s

50

5 40
o Gon)

s

B

75 20 15 10 05

1000




image43.jpg
Parsater
Titte

Selvant
pr—
Pulse Seqence
Experinent
N of Semns
MediTication Dete 2015-08-19T15: 824
Spectromter Frequency 12616

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo 0 8o B0 M0 W0 50 o 130 B i EBE )

0
1 Gow)





image44.png
@
a

@
3

~N
a

~
o

4
a

o
<]

41717667
40
359
30
301.14017
B 377.10410
10
B 350.09879
1 279.15833 394.09946
163.03854 260.20053 43119217
E 439.15839
3 1e1qEe0r zteazen 23910110 \. I 1l Ll .th 1 Iun L 48511099 51913770 _ 55912976 57929089
L s s L e e o e L e e s e L e s L e e e s
160 180 200 220 240 260 280 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

m/z




image45.jpg
M R IB015122713.92 lod

w
= ToATHT
w0
250
o i s e s
: : % = = = g
T
.
2 e e ——
T pa B o o o
F pirs i o ot ot
> S5 e o Sor St
+ E i o St S
5 i Fiis pm it s
: i o i ot oo
; ) R — i 5
¢ 3 i i e e
ot T 7 B 1 T





image46.jpg
Title m £ ]
T
o 1y
| PO
v " 'v‘
1gmeN 11

£ Gom)

1a0m

12000

12000

11000

1000




image1.emf
R

1

NH

2

a

R

1

N

OEt

O

R

1

N

H

O

c

R

1

N

OBn

R

1

N

OBn

Cl

e

d

b

R

1

N

OBn

X

R

2

f

R

1

N

H

O

X

R

2

R

1

N

O

X

R

2

g

R

3

1 2 3 4 8

9 10 13


image47.jpg
Farater

1 nine w
3 Sctvent neo

4 Temperature ey
E e —
& Experinent w

7 b of Scms 20

& Modification Dute

9 Spectromter Frecsency 12576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

ir—

o0 a0 B0 B0 10

L)

o

P

)

o

0
1 Gow)

E)

150

10




image48.jpeg
Farater

1 nine w
3 Sctvent neo

4 Temperature ey
E e —
& Experinent w

7 b of Scms 20

& Modification Dute

9 Spectromter Frecsency 12576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

ir—

o0 a0 B0 B0 10

L)

o

P

)

o

0
1 Gow)

E)

150

10




image49.png
3-9¢c16 #9 0.19
T: FTMS + ¢ ESI Full ms [100.00-600.00]

- 405.13498
100

705

35

396.80109 ||l 427.11606

E 315.08850
1109.07558 149.02287 183.07751 239.16101 278.11664 Ll 362.32535 |429 1292 453 34140 495. 1‘8124 52314056 56642535 588.40735
L R R e e L e e et e e e ettt il e -
100 150 200 250 300 350 400 450 500
/e

LA M e e Mt Mdaraans |
550 600




image50.jpg
Crromtogran.

B RS OIS S0 ke

v
200000 H
10000
JJ 8548 B 8 o« enc
0 H 0 5 E) B )
et
st & il 2500
ok | Fer T ey S5y T Rgi%
T L7 JIrE} I} (1) o
F) Y] 5061 ) 61 (¥
3 2565 o Fa) 0360 Lus
o o7 o0 ) 155 a0
5 165 w506 0 oaic 0155
o 310 a0 ) o107 0167
7 7550 17v7 16 057 056
o 3Ty e 53 o210 S0
5 Too1 003 T6 s 065
o R 1o D) s i
Tou] EEE I} Too.000 Tio 000





image51.jpg
Farater
1 nine @

3 Sctvent neo

S Pulse Seqsence 2830

[ —— »

" W of Scme 16

8 Modificution Dte 201409
9 Spectromter Frecsency 00.13
10Spectral Width 100000
Jrivt w

15 Acquired Size s
HSpectal Size P

15058

s3388339a90588s 5888

b

ws

v
e

c8s93 s3zaany sess

15000

B

s i 7z T

P
£ G

e ;

1

PR

3

R
o Gom)





image52.jpeg
Farater
1 nine @

3 Sctvent neo

S Pulse Seqsence 2830

[ —— »

" W of Scme 16

8 Modificution Dte 201409
9 Spectromter Frecsency 00.13
10Spectral Width 100000
Jrivt w

15 Acquired Size s
HSpectal Size P

15058

s3388339a90588s 5888

b

ws

v
e

c8s93 s3zaany sess

15000

B

s i 7z T

P
£ G

e ;

1

PR

3

R
o Gom)





image53.jpg
Farmter
Titte

Selvant
pr—
Pulse Seqence
Experinent
N of Semns

10Spectal Width

Jrivt
15 Acquired Size
HSpectal Size

1 Lovest Fresuency

MediTication Dute
9 Spectromter Frecsency 12676

ey
w

iy

s

Ro 0 o

o

o

10

)

Tio

o

0

1o

W
1 Gow)

E)

)

)

E)

o




image54.png
yxi001 #16 0.12
T: FTMS + p ESIFull ms [200.00-400.00]

25210146
100

255.11160

5 274.08316

| 206.08087 22308409 246.24300 ||, 267.11203 l 28510269 30230457 31829947 33033588  346.33063 35836688 374.36188 396.62152
L L o o e e L o e e e B LB e e e e
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400

iz





image55.jpg
Crromtogran.
B RS-0 1

w
° 1Det A ChL
e
S
A o - 773





image56.jpg
siewaosa .
Pt £ Vel
Titte [r——

Selvant e

pr— o
Pulie Sequnce 2690

25 sessesans:
%

10Spectal Width o
Jrivt w

15 Acquired Size s
Hspectal Size 553

@I 0IChstesescs 599AIAIANATREL

U PR e

b dldail

T 4% 8 54 i
w1 e 41 18 a3 Tl 1
o Gom)

a

e

H
i
i

7

1 1) 13 kS ) 3 B 7

1000





image57.jpg
Pt £ Vel
1 e drcozozar
3 Sctvent e

4 Temperature Py

E e —

[ —— w

7 N o Scme 1004

8 Modificution Date 2015-09-16T19:18:42
9 Spectromter Fremency 1576

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo 0 8o B0 M0 W0 50 o 130 B i EBE )

0
1 Gow)





image58.png
3-10a2#6 RT: 0.12 AV: 1 NL: 9.70E6
T: FTMS + ¢ ESI Full ms [100.00-600.00]

1004 286.06189
571.11621
27427313 || 308 04352 56306790
159.06729 318.29880 -
183.07739 330.33508 475.32315
25210100 ( 362.23975 415.77280 453.34128 .L491'29718
134L1L1705 e I J.l JI. L " Lol P |-I U | D TR SRR [T o 541;{5964 J
provepriverreie bbby rrbebperebprorsy e e e e B vl gpech ronbpdiey bl oesprrpherdiy
150 200 250 300 350 400 450 500 550 600

m/z




image59.jpg
M R LIB015122713-10a2 lod

v
3 TowtACH
500
250
o > -
s 0 1 B = B
ot
st & il 250mm
ek | Fer T ey 5y T Rt
T 2711 ) s [T} [¥E]
3 3570 w71 fi3 oo o
3 B} ) 15 oo oo
o 07 T ET a7 [Er
i 7 Sizse S S51e Sa7t
Toul Eve 10255 Too 000 To0 000





image60.jpg
seacor0sa o
Parsater

Titte
Selvant
pr—
Pulse Seqence
MeiTication Dut

10Spectal Width

2 Ml
Fp—r—
HSpectal Size

e

[T

sency 500,13
s
6553

% e

= Bigk02-03C1

1

Y

of

)

23388937

ssa3ns 822 su

WE W

¥ 80 7o 7t 77 1 75 74 73 12 11
o1 o)

IR

o

o

12000

11000

10000

1000

-0




image61.jpeg
seacor0sa o
Parsater

Titte
Selvant
pr—
Pulse Seqence
MeiTication Dut

10Spectal Width

2 Ml
Fp—r—
HSpectal Size

e

[T

sency 500,13
s
6553

% e

= Bigk02-03C1

1

Y

of

)

23388937

ssa3ns 822 su

WE W

¥ 80 7o 7t 77 1 75 74 73 12 11
o1 o)

IR

o

o

12000

11000

10000

1000

-0




image62.jpg
1 nine 1300

3 Sctvent neo

4 Temperature ) 1200

S Pulse Seqsence  xe0s%0

[ —— w

7 Mosber of Sems T et

8 Modificution Date 2015-08-19T14:45:56

9 Spectromter Frecsency 12576 1000

1OSpectal dth 97610

ot Freeney 2062

frme 1 a0

15 Acquired Size s

HSpectal Size 6553
0
a0
s10
w0
a0
o0
10
o
[

W G w0 o B e 1m0 B 00 %o % @ w0 & % 4« @ @ 0 ¢
1 o)




image63.png
3-10a3#5 RT: 0.10 AV: 1 NL: 7.25E6
T: FTMS + ¢ ESI Full ms [100.00-600.00]

100+

m/z

286.06207
571.11664
559.13788
159.06737 308.04367
JA 183.07751 2427344 340.25812 475.32355 593.09827
’ 214.04680 25210121 1 362.24002 396.79987 45334164 _L
130.06473 bl 2t i L bl b Al Kby l 40120752 53715552
e A e e L M L
150 200 250 300 350 400 450 500 550 600




image64.jpg
M R LIB015122713-10a3 lod

v
500 = TowtACH
00
00
200
100
o LA i s s
s 0 1 B = B
Tt
st & il 254
ok | Fer o ey 25y T Rgi%
T 278 T T [y} (3%}
F) P 10 G 5L 010
3 o0 Thiaor ) L Loz
o 07 Tarsze [ oz S0
B S0 EIE 10 307 0250
Toul Trize [Ty Too 000 Too 000





image65.jpg
pPreerery

= s=qpanaIan

A e
=
s

Titte
Selvant
Pulie Sequnce 1690
Experinent »

Medification Dute 015-06-19T10:20:04

10Spectal Width 128

2 Ml w

Fp—r— s

HSpectal Size 6553

2evesee seamnmaznanasannzag

i s e A8 a7 ds 7 a4 fa 72 1
"G
ke A . i
b 5l
T L
R S L S B S T T SR S S

15000

sa0m

12000

12000

L1000

100

1000

-0




image66.jpeg
pPreerery

= s=qpanaIan

A e
=
s

Titte
Selvant
Pulie Sequnce 1690
Experinent »

Medification Dute 015-06-19T10:20:04

10Spectal Width 128

2 Ml w

Fp—r— s

HSpectal Size 6553

2evesee seamnmaznanasannzag

i s e A8 a7 ds 7 a4 fa 72 1
"G
ke A . i
b 5l
T L
R S L S B S T T SR S S

15000

sa0m

12000

12000

L1000

100

1000

-0




image2.emf
R

1

N

H

O

BnBr ,KCO3

6

7

8

9

10

5

R

1

N

1

2

18

3

4

O

3

4-1

11

12

17

16

15

14

13

6

7

8

9

10

5

R

1

N

1

2

18

3

4

O

11

12

17

16

15

14

13

+

4-2

DMF


image67.jpg
Pt £

Tite shcoz-o-tcl

3 Sctvent neo

4 Temperature ey

S Pulse Seqsence  zeost0

& Experinent w

7 b o Scme 1004

8 Modification Dute 2015-08-19T15:22:18
9 Spectromter Frecsency 100.61

1O Spectral idth 2085
ot Freeney 19859
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

2o a0 o w0 10

10

100




image68.png
3-10a4 #7 0.15
T: FTMS + ¢ ESI Full ms [100.00-600.00]

100-

95

159.06728
5 183.07741

130.06462 M
(RS

286.06192

27427316 |l 308 04340

25210101
| |

330.33514

36223978

" -

41577274
ORI B

475.32318

453.34137

491.29712

571.11627

564.35699

588.40698

100 150

bbbyl 0

250

e
frmotforby

350
iz

t

el
400

i bprbrepebrep ey

"
T

500

d\‘l
el

600

541.25989 ‘
oy

550




image69.jpg
M R RRIB015122713-1034 (1) lod

v
0 ] TowtACH
00
00
200
100

o A = —
o s 0 1 B = B
ot

st & il 250mm

ek | Fer T ey 5y T Rt
T 2775 i o [ 1
3 Y] Tiow ) o156 5
3 2580 003 a5 oo e
o [E=T) Iy w1 st oz
i S07 i) a1 051 (YT}
i i1 S1as Saas [} Loos
7 o Toasts0 Toss0r Bae0 Toasr
o Som 10 I} [ry o
0 T I e a1 o017
Toul Tigarass EET Too 000 Too 000





image70.jpg
seaco20m s s

G o
==

Experineat f—
Mt e s s —
1

B e Rt

s i s i
£ j : aram™) 2000

200
1000
e, L I 3

¥ timo g





image71.jpeg
seaco20m s s

G o
==

Experineat f—
Mt e s s —
1

B e Rt

s i s i
£ j : aram™) 2000

200
1000
e, L I 3

¥ timo g





image72.jpg
srovr0sm sazas
= drdws

trve | e

3 Sctvent neo

4 Temperature .0

ER e —

& Experinent w

7 b of Scms 20

8 Modificution Dete 2015006121129
9 Spectromter Frecsency 100.61

1O Spectral idth 2085
ot Freeney 19859
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

W B 0 ke @ e te B o w0 % % w @ % 4o
1 Gom)

E)

o

o

150

10




image73.png
FTMS + p ESIFull ms [200.00-400.00]

100

95

253.09727 267.11325

270.09204

27427304  292.07370
285.10260 308.04767 330.33588 34633084 36013870 37436212

206.08098
L
210

Tt
200

220 230

223.08397 235.16899
T T

T
240

LI e e B B e e e e
280 290 310 330 340 350 360 370 380

391.283:
T

T
390

T

33
T

1
400




image74.jpg
M R LIB015122713-10a5 lod

v
3 TowtACH
00 °
00
200
100
L s s s
o 0 1 B = B
Tt
st & il 250
ek | Fer T ey 5y T Rgi%
T Lo T T ¥} )
F) Y] so66 3 1) Doer
3 306 Toas 9 300 Xy
o o T s von 0
5 051 THels [y o 3
G 6555 1515 I 015 0z
Toul T s Too.oo0 Too.oo0





image75.jpg
Farater
Titte
Selvant
Pulie Sequnce 2630
Experinent »
MediTication Dete 2014-09-IFTI6: 443
9 Spectromter Frecsency 00.13
10Spectal Wbt 10000
2 Ml w
Fp—r— s

HSpectal Size 6553

=2 esgazazam
G Ty

i

-
-
o
-
-
o
ETLECEH
P R
e
7
I )

100

1000

e




image76.jpeg
Farater
Titte
Selvant
Pulie Sequnce 2630
Experinent »
MediTication Dete 2014-09-IFTI6: 443
9 Spectromter Frecsency 00.13
10Spectal Wbt 10000
2 Ml w
Fp—r— s

HSpectal Size 6553

=2 esgazazam
G Ty

i

-
-
o
-
-
o
ETLECEH
P R
e
7
I )

100

1000

e





image77.jpg
Farater

H [
Titte docrs I

3 Sctvent neo

4 Temperature ey

S Pulse Seqsence  xe0s%0

& Experinent w

7 N o Scme 1004

8 Modificution Dete 2014-09-17T17:42:35
9 Spectromter Frecsency 12676

1OSpectal dth 97610
ot Freeney 2062
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

Zo e %o w0 M M0 5o 4o B0 1w to 00 %0 @  f & =
1 Gow)

1600

1500

10

1100

120

(S AR A s

g

[





image78.png
yxl003 #22 0.16
T: FTMS + p ESIFull ms [200.00-400.00]

100

95

1

284.33127

0.08331
N

318.30081

320.08887

321.09195

32411951 34207043

358.04449 374.36212 394.16187

223.08412
LB e e e e e
230

240

233.09189 247.10767
B e e e

250

262.10736
L
260

274.2741
|
T

270

T
280

T
290

30
T

i
300
iz

T
310

L300 e e B |
320 360 370 380 390

400




image79.jpg
M R LIB015122713-10a8 lod

v
3 TowtACH
s00 I~
00
00
200
100
o+ 7
0 1 B = B
ot
st & il 250
ok | Fer T ey 25y T Rgi%
T 157 ) E [¥7i) [Ty
3 201 T30 117 ¥} 0
3 2580 T 101z D050 0151
o F) i g [y 156
3 E) Tz To5L [¥es) ¥l
o 3561 o731 o0 0765 Lin
7 ET) Laleo [ o106 D61
o 770 Triss E7T) S315 S961
Toul Tr305805 Sso60 To0 000 o0 000





image80.jpg
s g gevseze  saus ssssussasl [
i R e A
ol / / oo
[ % 4 3 V4
N o i
ification b 2015001071025
e
el w
Aequired St s
1 Spcten Stze o559 w00
so00
00
000
200
100
o
T w1

B 6 h 3 ‘ 7 & S i 3 3 T 1 B T




image81.jpeg
s g gevseze  saus ssssussasl [
i R e A
ol / / oo
[ % 4 3 V4
N o i
ification b 2015001071025
e
el w
Aequired St s
1 Spcten Stze o559 w00
so00
00
000
200
100
o
T w1

B 6 h 3 ‘ 7 & S i 3 3 T 1 B T




image82.jpg
Pt £ Vel
Titte dhetco-202-00

3 Sctvent e

4 Temperature ey

E e —

& Experinent w

7 Mosber of Sems T

8 Modificution Date 2015-03-19T12:01:48
9 Spectromter Frecsency 100.61

1O Spectral idth 2085
ot Freeney 19859
Jrivt 1

15 Acquired Size s
HSpectal Size 6553

2o g0 o w0 o 0 B te 30 1 1o

150

10





image83.png
wxq01 #10 0.22
T: FTMS + p ESIFull ms [100.00-600.00]

100

95

189.07869

174.05522

220.09717

272.18906
I}

282.11288

316.07388

35222131

344.24207 |359.22894

4

563.21832
597.17938

146.06026 |
T e

T
100 150

T
250

304.09470
T T

300

395.0906:
T

400

451.15341 47313477 515.33850 543.36981 | 585 20062 [
 MAAlates aat aened nasel variader Macd nettdeney At etns ionca tantedene

600

450 500 550




image84.jpg
M R BLIB015122713-1047 lod

w
g
ETHIEER
Bl SR
e
S
A o - 73





image85.jpg
Paramter e

Titte

Selvant

pr—
Pulse Seqence

10Spectal Width
2 Ml

Fp—r—
Hspectal Size

T srearzoso0n
neo
Te——

,‘WJ(. s00.13
s
553

e T ]

<
7

55 sgzansame

= e 1

==

i

1 Gom)

om0

16000

15000

a0

12000

12000

L1000

1000

1000

-0




image86.jpeg
Paramter e

Titte

Selvant

pr—
Pulse Seqence

10Spectal Width
2 Ml

Fp—r—
Hspectal Size

T srearzoso0n
neo
Te——

,‘WJ(. s00.13
s
553

e T ]

<
7

55 sgzansame

= e 1

==

i

1 Gom)

om0

16000

15000

a0

12000

12000

L1000

1000

1000

-0




