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Figure S1: UV spectral recording of I-d (13 uM) and II-¢ (12 uM) in organic solvent
MeOH/CH2Cl2 (A) and in a buffer solution with increasing concentration of sodium

dodecyl sulfate (SDS) (B).
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Table S1. Synthesis of quercetin-alkylphospholipid conjugates I and I1.
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Entry n Comp. Yield Comp. Yield Comp. Yield
(%) (%) (%)
1 10 12a 79 13a 61 Ia 98
2 12 12b 75 13b 61 Ib 95
3 14 12¢ 79 I3¢ 71 Ic 95
4 16 12d 81 13d 64 Id 97
5 10 I12a 77 113a 61 Ila 79
6 12 112b 69 113b 59 IIb 83
7 14 I12¢ 67 I13¢ 66 Ilc 77
8 16 12d 75 113d 70 I1d 81
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Table S2. Antiproliferation activity of quercetin-alkylphospholipid conjugates I and II

on different cancer cells

ICso (UM)?
No Comp.
HepG2 Hep3B Panc-1 SKOV3

1 I-a >50 >50 >50 >50
2 I-b 25+1 41+1 36+4 26+3
3 I-c 20=+1 33+1 18+1 25+1
4 Id 9.8+1.1 16+1 8.9+0.2 19+1
5 II-a >50 >50 49+2 47+1
6 I1-b 21+1 3142 20«1 15+1
7 II-¢ 1341 20+2 10+2 18+1
8 11-d 20=+1 27+2 20+1 18+2
9 Quercetin 72+1 >100 61+1 >100
10 Miltefosine >50 3542 20+1 >50
11 Edelfosine >50 24+1 12£2 >50

2 ICsorepresents the concentration of a compound that is required for 50% inhibition of

cancer cell growth.
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General

All the reagents were purchased from Adamas-beta or Energy Chemical. Solvents
were purchased from a local supplier and used without further purification beside THF.
THF was distilled from sodium and benzophenone. All compounds were purified by
performing flash chromatography on silica gel (200-300 mesh). 'H-NMR and '*C-
NMR spectra were recorded on Agilent DD2 400-MR or DD2 600-MR. The chemical
shifts were recorded in parts per million (ppm) with tetramethylsilane as the internal
reference. The ESI-MS was recorded on a Waters Acquity SQ Detector mass
spectrometer. The high resolution of ESI-MS was recorded on a Bruker SolariX 7.0T
mass spectrometer. All MS analysis samples were prepared as solutions in methanol.
UV spectral was recorded on Agilent Technologies Cary 60 UV-Vis. Analytical HPLC
runs were performed on Agilent Technologies 1260 Infinity using columns packed with
Inertsil® hypersil C8 4.6x250mm (method 1) and Inertsil® ODS-3 5mm 4.6x250mm
(method 2) produced by GL sciences Inc, with 1260 VWD VL, wavelength 370 nm.
All the samples were dissolved in DMSO (contain 1% TFA). The mobile phase was
consisted of a gradient elution of MeOH (contain 0.1% TFA) and H20. Elution system
was the mixture of MeOH/H20 from 10/90 to 100/0 in 20 min and then kept 100/0 in
25 min. The flow rate was 1.0 mL/min. Temperature was 30 °C. Compounds of I1 and

II1 were synthesized following the reference of previous report.!
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Synthesis of compound I and 11
General procedure of synthesis of 12

To a solution of I1 (0.5 mmol) in MeOH (10 mL) was added 1,3-dibromopropane
(1.0 g, 10.0 eq) and diisopropylethylamine (260 mg, 4.0 eq), the mixture was stirred at
50 °C for 48 h. Then the solvent was removed and the residue was purified by column
gel chromatograph to afford product.
12a: 79%, white solid. "H-NMR (400 MHz, CDCl3): § 4.27 (m, 2H), 3.79-3.82 (m, 4H),
3.70 (m, 2H), 3.56 (t, 2H, J = 6.4 Hz), 3.36 (s, 6H), 2.42 (m, 2H), 1.58 (m, 2H), 1.26
(m, 18H), 0.88 (t, 3H, J= 6.4 Hz). *C-NMR (100 MHz, CDCl3): § 65.74, 65.68, 64.21,
58.84,52.00,31.90,31.12,31.05, 29.69, 29.65, 29.53, 29.34,29.26, 25.94, 22.66, 14.09.
MS (ESI, m/z): 458.4, 460.4 [M + H]".
12b: 75%, white solid. '"H-NMR (400 MHz, CDCl3): § 4.28 (m, 2H), 3.77-3.84 (m, 4H),
3.67-3.71 (m, 2H), 3.56 (t, 2H, J = 6.0 Hz), 3.36 (s, 6H), 2.42 (m, 2H), 1.57-1.58 (m,
2H), 1.26 (m, 22H), 0.88 (t, 3H, J = 6.4 Hz). *C-NMR (100 MHz, CDCl3): § 65.84,
64.26,58.92,52.00,31.90,31.09, 31.01, 29.72, 29.66, 29.56, 29.35, 29.20, 25.95, 22.66,
14.09. MS (ESI, m/z): 486.5, 488.5 [M + H]".
12¢: 79%, white solid. 'H-NMR (400 MHz, CDCl3): § 4.27 (m, 2H); 3.77-3.83 (m, 4H);
3.68-3.72 (m, 2H); 3.56 (t, 2H, J = 6.4 Hz); 3.36 (s, 6H); 2.42 (m, 2H); 1.57-1.60 (m,
2H); 1.26 (m, 26H); 0.88 (t, 3H, J = 6.4 Hz). 3*C-NMR (100 MHz, CDCl3): § 65.68,
65.62,64.14,58.82,51.93,31.86,31.11, 31.04, 29.69, 29.61, 29.52, 29.30, 29.24, 25.92,
22.62, 14.05. MS (ESI, m/z): 514.5, 516.5 [M + H]".
12d: 81%, white solid. 'H-NMR (400 MHz, CDCl3): § 4.29 (m, 2H); 3.78-3.83 (m, 4H);
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3.68-3.72 (m, 2H); 3.55 (t, 2H, J = 6.0 Hz); 3.36 (s, 6H); 2.41 (m, 2H); 1.57-1.60 (m,
2H); 1.25 (m, 30H); 0.88 (t, 3H, J = 6.4 Hz). 3C-NMR (100 MHz, CDCl3): & 65.67,
65.61,64.18,58.82,51.96,31.88,31.12,31.05,29.70, 29.67,29.62, 29.52,29.31, 29.25,

25.93,22.64, 14.06. MS (ESI, m/z): 542.5, 544.5 [M + H]".

General procedure of synthesis of I3

12 (0.1 mmol), quercetin (99.3 mg, 1.5 eq) and Cs2COs (65 mg, 2.0 eq) were
suspended in DMF (5 mL) and the mixture was stirred at room temperature  overnight.
Then the solvent was removed and the residue was purified by column gel
chromatograph to afford product.
13a: 61%, yellow solid. "TH-NMR (400 MHz, CDCl3): § 7.62 (d, 1H, J = 8.4 Hz), 7.28-
7.50 (m, 21H), 7.06 (d, 1H, J= 8.4 Hz), 6.41 (s, 1H), 6.35 (s, 1H), 5.18 (s, 2H), 5.17 (s,
2H), 5.14 (s, 2H), 4.98 (s, 2H), 4.27 (m, 2H), 3.88 (m, 2H), 3.65-3.79 (m, 6H), 3.23 (s,
6H), 2.09 (m, 2H), 1.48-1.52 (m, 2H), 1.12-1.26 (m, 18H), 0.84 (t, 3H, J= 6.8 Hz). 13C-
NMR (100 MHz, CDCl3): 6 173.55, 162.81, 159.58, 158.50, 153.08, 151.22, 148.26,
139.71, 137.08, 136.57, 136.17, 135.51, 128.72, 128.62, 128.54, 128.43, 127.93,
127.54, 127.36, 127.30, 126.86, 123.10, 123.02, 115.05, 113.86, 109.58, 97.88, 93.68,
71.80, 70.69, 70.40, 68.77, 65.85, 65.81, 63.70, 58.87, 51.80, 31.90, 30.93, 30.86, 29.70,
29.53,29.36, 25.84, 23.78, 22.67, 14.12. MS (ESI, m/z): 1040.8 [M + H]".
I3b: 61%, yellow solid. 'H-NMR (400 MHz, CDCl3): § 7.62 (d, 1H, J = 8.4 Hz), 7.28-
7.53 (m, 21H), 7.06 (dd, 1H, J; = 8.4 Hz, J> = 2.4 Hz), 6.44 (s, 1H), 6.40 (s, 1H), 5.21
(s, 4H), 5.17 (s, 2H), 5.01 (s, 2H), 4.27 (m, 2H), 3.89 (m, 2H), 3.66-3.80 (m, 6H), 3.26
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(s, 6H), 2.09 (m, 2H), 1.53 (m, 2H), 1.16-1.25 (m, 22H), 0.86 (t, 3H, J = 6.4 Hz). 1*C-
NMR (100 MHz, CDCI3): & 173.55, 162.83, 159.58, 158.54, 153.09, 151.16, 148.24,
139.69, 137.05, 136.53, 136.16, 135.48, 128.74, 128.58, 128.46, 127.99, 127.95,
127.56, 127.36, 127.29, 126.82, 123.02, 122.96, 115.00, 113.79, 109.59, 97.89, 93.68,
71.73,70.69, 70.41, 68.73, 65.69, 64.04, 63.74, 58.83, 51.78,31.92, 31.01, 30.94, 29.73,
29.54,29.38, 25.88, 23.76, 22.69, 14.15. MS (ESI, m/z): 1068.8 [M + H]".

I3c: 71%, yellow solid. "TH-NMR (400 MHz, CDCl3): § 7.61 (d, 1H, J = 8.4 Hz), 7.26-
7.54 (m, 21H); 7.07 (d, 1H, J = 8.4 Hz); 6.45 (s, 1H); 6.40 (s, 1H); 5.20 (s, 4H); 5.16
(s, 2H); 5.02 (s, 2H); 4.27 (m, 2H); 3.90 (m, 2H); 3.74-3.82 (m, 6H); 3.25 (s, 6H); 2.10
(m, 2H); 1.52-1.55 (m, 2H); 1.16-1.23 (m, 26H); 0.86 (t, 2H, J = 6.4 Hz). 3C-NMR
(100 MHz, CDCls): 6 173.50, 162.86, 159.64, 158.55, 153.09, 151.25, 148.35, 139.75,
137.08, 136.57, 136.19, 135.54, 128.72, 128.55, 128.42, 127.97, 127.93, 127.51,
127.37, 127.29, 126.82, 123.13, 122.98, 115.22, 113.96, 109.67, 97.97, 93.81, 71.83,
70.79,70.43, 68.80, 65.62, 65.56, 64.13, 63.78, 58.81, 51.78, 31.89, 31.06, 30.98, 29.70,
29.64,29.52,29.33, 25.89, 23.81, 22.65, 14.09. MS (ESI, m/z): 1096.9 [M + H]".

13d: 64%, yellow solid. 'H-NMR (400 MHz, CDCl3): § 7.61 (d, 1H, J = 8.4 Hz); 7.26-
7.50 (m, 21H); 7.06 (d, 1H, J = 8.8 Hz); 6.42 (s, 1H); 6.36 (s, 1H); 5.18 (s, 2H); 5.17
(s, 2H); 5.14 (s, 2H); 4.99 (s, 2H); 4.28 (m, 2H); 3.88 (m, 2H); 3.71-3.79 (m, 6H); 3.23
(s, 6H); 2.09 (m, 2H); 1.49-1.52 (m, 2H); 1.12-1.28 (m, 30H); 0.86 (t, 2H, J= 6.4 Hz).
BC-NMR (100 MHz, CDCl3): § 173.58, 162.87, 159.65, 158.56, 153.14, 151.30,
148.35, 139.77, 137.13, 136.62, 136.21, 135.57, 128.74, 128.65, 128.57, 128.44,
127.97, 127.55, 127.40, 127.34, 126.91, 123.10, 115.20, 113.97, 109.65, 97.97, 93.79,
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71.87,70.77,70.44, 68.83,65.87,64.19, 63.78, 58.94, 51.85,31.93,30.96, 30.91, 29.78,

29.74,29.68,29.57,29.37,25.88,23.83,22.69, 14.12. MS (ESI, m/z): 1125.0 [M + H]".

General procedure of synthesis of I

I3 (0.1 mmol) and Pd/C (20 mg) was suspended in MeOH/CH2Cl2 (5 mL, 1:1) and
the mixture was stirred at room temperature under hydrogen atmosphere for 4 h. Then
the solid was filtered off and the filtrate was collected. After evaporation, the residue
was washed by ethyl acetate to afford the product.

Ia: 98%, yellow solid. HPLC: tr = 21.762 min (Method 1, purity 97.90 %), tr = 22.654
min (Method 2, purity 97.51 %). 'H-NMR (400 MHz, DMSO-ds): § 12.67 (s, 1H),
11.57 (br, 1H), 11.23 (br, 1H), 9.58 (br, 1H), 7.74 (s, 1H), 7.19 (d, 1H, J= 8.4 Hz), 6.88
(d, 1H, J = 8.4 Hz), 6.41 (s, 1H), 6.20 (s, 1H), 4.12 (m, 2H), 3.96 (m, 2H), 3.68-3.70
(m, 2H), 3.59 (m, 4H), 3.12 (s, 6H), 2.16 (m, 2H), 1.46-1.48 (m, 2H), 1.15-1.30 (m,
18H), 0.84 (t, 3H, J = 6.8 Hz). 3*C-NMR (100 MHz, DMSO-ds): § 178.01, 164.85,
161.60, 157.11, 156.79, 149.42, 146.34, 136.42, 120.85, 119.70, 116.38, 115.96, 104.39,
99.01, 94.08, 70.20, 69.26, 64.89, 64.83, 62.75, 61.30, 58.63, 52.08, 31.72, 30.87, 30.80,
29.49,29.47,29.45,29.28, 29.14, 25.86, 23.55, 22.52, 14.38. MS (ESI, m/z): 680.6 [M
+ H]". HRMS: calcd for C3sHsiNO1iP™, [M + H]", 680.3194; found, 680.3169.

Ib: 95%, yellow solid. HPLC: tr = 22.617 min (Method 1, purity 96.48 %), tr = 23.478
min (Method 2, purity 96.49 %). 'H-NMR (400 MHz, DMSO-ds): § 12.68 (br, 1H),
11.71 (br, 1H), 11.00 (br, 1H), 9.50 (br, 1H), 7.76 (s, 1H), 7.19 (d, 1H, J = 8.0 Hz), 6.88

(d, 1H, J = 8.4 Hz), 6.41 (s, 1H), 6.19 (s, 1H), 4.11 (m, 2H), 3.97 (m, 2H), 3.58-3.70
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(m, 6H), 3.11 (s, 6H), 2.17 (m, 2H), 1.45-1.47 (m, 2H), 1.16-1.22 (m, 22H), 0.85 (t, 3H,
J=6.4 Hz). *C-NMR (100 MHz, DMSO-ds): 5 177.95, 164.92, 161.54, 157.00, 156.73,
149.37, 146.23, 136.35, 120.82, 119.73, 116.30, 115.95, 104.29, 98.99, 94.05, 69.22,
64.94, 64.88, 62.64,61.31,58.70, 52.02, 31.74, 30.84, 30.78, 29.52, 29.48, 29.29, 29.18,
25.86, 23.54, 22.55, 14.40. MS (ESI, m/z): 708.6 [M + H]'. HRMS: calcd for
C36HssNO11P*, [M + H]", 708.3507; found, 708.3485.

Ic: 95%, yellow solid. HPLC: tr = 23.187 min (Method 1, purity 97.07 %), tr = 24.157
min (Method 2, purity 97.94 %). 'H-NMR (400 MHz, DMSO-de): & 12.63 (s, 1H),
11.39 (br, 1H), 9.67 (br, 1H), 7.71, (s, 1H), 7.19 (d, 1H, J = 8.0 Hz), 6.89 (d, 1H, J =
8.4 Hz), 6.40 (s, 1H), 6.19 (s, 1H), 4.16 (m, 2H), 3.96 (m, 2H), 3.72-3.74 (m, 2H), 3.61
(m, 4H), 3.13 (s, 6H), 2.17 (m, 2H), 1.47-1.51 (m, 2H), 1.15-1.21 (m, 26H), 0.84 (t, 3H,
J=6.4Hz). ®C-NMR (100 MHz, DMSO-de): 8 178.00, 164.93, 161.59, 156.99, 156.77,
149.40, 146.22, 136.45, 120.87, 119.88, 116.31, 116.01, 104.36, 99.03, 94.06, 69.27,
65.07,65.02,62.89, 61.58, 58.78,51.95,31.72, 30.83, 30.76, 29.49, 29.28, 29.14, 25.83,
23.56,22.52, 14.36. MS (ESI, m/z): 736.6 [M + H]". HRMS: calcd for C3sHsoNO11P*,
[M + H]", 736.3820; found, 736.3794.

Id: 97%, yellow solid. HPLC: tr = 25.641 min (Method 1, purity 96.51 %), tr = 26.438
min (Method 2, purity 97.22 %). 'H-NMR (400 MHz, CD3OD): & 7.56 (s, 1H), 7.40 (d,
1H, J= 8.0 Hz), 6.94 (d, 1H, J = 8.4 Hz), 6.35 (s, 1H), 6.17 (d, 1H, J = 1.6 Hz), 4.27
(m, 2H), 4.00-4.02 (m, 2H), 3.84-3.89 (m, 2H), 3.63-3.67 (m, 4H), 3.18 (s, 6H), 2.19
(m, 2H), 1.56-1.62 (m, 2H), 1.22-1.35 (m, 30H), 0.89 (t, 3H, J = 6.8 Hz). 3C-NMR
(100 MHz, DMSO-d¢): & 178.12, 164.76, 161.63, 156.88, 156.80, 149.37, 146.06,
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136.63,120.90, 120.41, 116.14, 104.50, 99.04, 94.09, 69.33, 65.87, 62.98, 61.97, 59.28,
51.69, 31.72, 30.58, 30.54, 29.47, 29.43, 29.19, 29.13, 25.67, 23.57, 22.52, 14.38. MS
(ESI, m/z): 764.7 [M + H]". HRMS: calcd for C40HesNO1P*, [M + H]", 764.4133;

found, 764.4104..

General procedure of synthesis of 112

To a solution of I11 (0.5 mmol) in MeOH (10 mL) was added 1,3-dibromopropane
(1.0 g, 10.0 eq) and diisopropylethylamine (260 mg, 4.0 eq). The mixture was stirred at
50 °C for 48 h. Then the solvent was removed and the residue was purified by column
gel chromatograph to afford the product.
I12a: 77%, white waxy solid.'H-NMR (400 MHz, CDCl3): § 4.33 (s, 2H), 3.84-3.97
(m, 4H), 3.69-3.72 (m, 2H), 3.49-3.58 (m, 6H), 3.43-3.49 (m, 2H), 3.41 (t,2H, J=6.8
Hz), 3.36 (s, 6H), 2.42 (m, 2H), 1.53-1.55 (m, 2H), 1.26 (s, 18H), 0.88 (t, 3H, J= 6.4
Hz). BC-NMR (100 MHz, CDCl3): & 79.60, 79.52, 71.79, 70.10, 65.05, 64.28, 58.98,
57.79, 51.98, 31.89, 29.67, 29.64, 29.53, 29.34, 26.06, 25.90, 22.66, 14.10. MS (ESI,
m/z): 546.5, 548.5 [M+H]".
I12b: 69%, white waxy solid. "TH-NMR (400 MHz, CDCl3): & 4.33 (m, 2H), 3.85-3.96
(m, 4H), 3.69-3.72 (m, 2H), 3.49-3.57 (m, 6H), 3.43-3.47 (m, 2H), 3.41 (t,2H, J=6.8
Hz), 3.36 (s, 6H), 2.42 (m, 2H), 1.54 (t, 2H, J = 5.6 Hz), 1.26 (s, 22H), 0.88 (t, 3H, J =
6.4 Hz). 3C-NMR (100 MHz, CDCl3): § 79.68, 79.61, 71.78,70.21, 65.01, 64.32, 58.89,
57.78, 51.95, 31.88, 29.62, 29.52, 29.32, 26.06, 25.90, 22.64, 14.08. MS (ESI, m/z):

574.6, 576.4 [M+H]", 596.6, 598.6 [M+Na]".
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I12¢: 67%, white waxy solid. 'H-NMR (400 MHz, CDCly): § 4.31 (s, 2H), 3.78-3.95
(m, 5H), 3.62-3.66 (m, 2H), 3.51-3.59 (m, SH), 3.44-3.48 (m, 4H), 3.41 (t, 2H, J= 6.8
Hz), 3.31 (s, 6H), 2.42 (m, 2H), 1.55 (t, 2H, J = 6.4 Hz), 1.26 (s, 26H), 0.88 (t, 3H, J =
6.8 Hz). 3C-NMR (100 MHz, CDCl3): 8 79.58, 79.50, 71.80, 70.09, 65.09, 64.25, 58.98,
57.80, 52.02, 31.89, 29.69, 29.55, 29.48, 29.33, 26.07, 25.91, 22.65, 14.08. MS (ESI,
m/z): 602.6, 604.6 [M+H]".

T12d: 75%, white waxy solid. 'H-NMR (400 MHz, CDCL): & 4.33 (s, 2H), 3.84-3.97
(m, 4H), 3.66-3.70 (m, 2H), 3.46-3.58 (m, 6H), 3.42-3.46 (m, 4H), 3.41 (t, 2H, J = 6.4
Hz), 3.34 (s, 6H), 2.87 (s, 1H), 2.42 (m, 2H), 1.53-1.56 (m, 2H), 1.25 (s, 30H), 0.88 (t,
3H, J = 6.0 Hz). >*C-NMR (100 MHz, CDCl3): & 79.41, 79.33, 71.76, 70.04, 65.15,
59.63, 57.75, 52.05, 43.43, 31.89, 29.71, 29.66, 29.57, 29.33, 26.07, 22.64, 14.06. MS

(ESI, m/z): 630.7, 632.7 [M+H] .

General procedure of synthesis of 113

I12 (0.1 mmol), quercetin (99.3 mg, 1.5 eq) and Cs2CO3 (65 mg, 2.0 eq) were
suspended in DMF (5 mL) and the mixture was stirred at room temperature overnight.
After that, the solvent was removed and the residue was purified by column gel
chromatograph to afford product.

II3a: 61%, yellow waxy solid. "H-NMR (400 MHz, CDCl3): § 7.60 (d, 1H, J= 8.4 Hz),
7.33-7.55 (m, 21H), 7.08 (d, 1H, J = 8.4 Hz), 6.52 (s, 1H), 6.46 (s, 1H), 5.27 (s, 2H),
5.24 (s, 2H), 5.20 (s, 2H), 5.09 (s, 2H), 4.31 (m, 2H), 3.78-3.96 (m, 7H), 3.66 (m, 2H),

3.45-3.56 (m, SH), 3.37 (t, 2H, J = 6.8 Hz), 3.24 (s, 6H), 2.22 (t, 1H, J = 8.0 Hz), 2.06
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(m, 2H), 1.51 (t, 2H, J= 6.0 Hz), 1.23 (s, 18H), 0.87 (t, 3H, J = 6.0 Hz). '3C-NMR (100
MHz, CDCL): & 173.54, 162.88, 159.66, 158.57, 153.15, 151.27, 148.36, 139.74,
137.08, 136.59, 136.17, 135.54, 128.72, 128.56, 128.42, 127.94, 127.51, 127.37,
127.30, 126.85, 123.13, 122.98, 115.23, 113.97, 109.66, 97.97, 93.82, 79.73, 79.65,
71.82,71.65,70.79, 70.67, 70.44, 68.82, 64.73, 64.68, 64.20, 63.91, 58.84, 57.80, 51.77,
31.88,29.61, 29.50, 29.31, 26.03, 23.76, 22.64, 14.08. MS (ESI, m/z): 1128.9 [M+H]"
1150.8 [M+Na]".

1I3b: 59%, yellow waxy solid. "H-NMR (400 MHz, CDCls): § 7.60 (d, 1H, J= 8.4 Hz),
7.32-7.55 (m, 15H), 7.08 (d, 1H, J = 8.8 Hz), 6.51 (s, 1H), 6.46 (s, 1H), 5.26 (s, 2H),
5.23 (s, 2H), 5.19 (s, 2H), 5.08 (s, 2H), 4.32 (s, 2H), 3.79-3.95 (m, 8H), 3.66 (s, 2H),
3.45-3.56 (m, 4H), 3.37 (t, 2H, J = 7.6 Hz), 3.24 (s, 6H), 2.04 (m, 2H), 1.52-1.55 (m,
2H), 1.21-1.27 (m, 22H), 0.87 (t, 3H, J = 6.4 Hz). 3C-NMR (100 MHz, CDCls): &
173.66, 162.92, 159.64, 158.58, 153.27, 151.28, 148.34, 139.71, 137.05, 136.56,
136.14, 135.52, 128.72, 128.61, 128.56, 127.95, 127.53, 127.36, 127.29, 126.88,
123.08, 122.99, 115.19, 113.92, 109.60, 97.98, 93.79, 79.61, 79.54, 71.81, 71.68, 70.77,
70.74,70.46, 68.78, 64.80, 64.15, 63.92, 58.80, 57.79, 51.74, 50.34, 31.88, 29.67, 29.62,
29.50, 29.32, 26.01, 23.70, 22.65, 14.08. MS (ESL, m/z): 1157.1 [M+H] *.

TI3c: 66%, yellow waxy solid. 'H-NMR (400 MHz, CDCL3): 8 7.61 (d, 1H, J= 8.0 Hz),
7.26-7.53 (m, 21H), 7.05 (d, 1H, J = 8.8 Hz), 6.42 (s, 1H), 6.38 (s, 1H), 5.20 (s, 2H),
5.17 (s, 2H), 5.15 (s, 2H), 5.00 (s, 2H), 4.38 (m, 2H), 3.78-3.96 (m, 5H), 3.40-3.51 (m,
SH), 3.40-3.51 (m, 4H), 3.33 (t, 2H, J = 6.8 Hz), 3.27 (s, 6H), 2.11 (m, 2H), 1.48-1.49
(m, 2H), 1.22 (m, 26H), 0.87 (t, 3H, J= 5.6 Hz). 3C-NMR (100 MHz, CDCls): § 173.60,
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162.92, 159.67, 158.60, 153.24, 151.27, 148.36, 139.71, 137.07, 136.57, 136.14,
135.53,128.73,128.58,128.44,127.99, 127.95, 127.53,127.36, 127.29, 126.86, 123.11,
122.92, 115.24, 113.97, 109.66, 98.00, 93.83, 79.73, 79.66, 71.81, 71.67, 70.81, 70.67,
70.47,68.78, 64.71, 64.66, 64.23, 64.01, 58.80, 57.82, 51.82, 33.88, 32.70, 31.89, 29.68,
29.63, 29.52, 29.33, 28.53, 28.00, 26.04, 23.75, 22.65, 14.09. MS (ESI, m/z): 1184.9
[M+H]".

113d: 70%, yellow waxy solid. "H-NMR (400 MHz, CDCls): 8 7.62 (d, 1H, J= 8.4 Hz),
7.27-7.54 (m, 21H), 7.07 (d, 1H, J = 8.4 Hz), 6.49 (s, 1H), 6.43 (s, 1H), 5.23 (s, 2H),
2.22 (s, 2H), 5.18 (s, 2H), 5.06 (s, 2H), 4.32 (s, 2H), 3.91-3.94 (m, 4H), 3.87 (m, 2H),
3.78 (m, 2H), 3.36-3.53 (m, 4H), 3.33 (t, 2H, J = 6.8 Hz), 3.22 (s, 6H), 2.05 (m, 2H),
1.49 (m, 2H), 1.21-1.25 (m, 30H), 0.87 (t, 3H, J= 6.4 Hz). "*C-NMR (100 MHz, CDCL:):
0 173.53, 162.88, 159.66, 158.57, 153.15, 151.26, 148.36, 139.74, 137.07, 136.58,
136.17, 135.54, 128.72, 128.56, 128.42, 127.97, 127.94, 127.51, 127.37, 127.29,
126.84, 123.13, 122.96, 115.23, 113.97, 109.66, 97.97, 93.82, 79.75, 79.67, 71.81,
71.66,70.79,70.70,70.44, 68.82, 64.65, 64.06, 63.92, 58.83, 57.80, 51.74, 50.09, 33.88,

31.88,29.62,29.52,29.32, 26.04, 23.75, 22.65, 14.09. MS (ESI, m/z): 1213.0 [M+H]".

General procedure of synthesis of I1

113 (0.1 mmol) and Pd/C (20 mg) was suspended in MeOH/CH2Cl2 (5 mL, 1:1).
The mixture was stirred at room temperature under hydrogen atmosphere for 4 h. After
the solid was filtered off, the filtrate was collected and evaporated. Then the residue

was washed by ethyl acetate to afford product.
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I1a: 79%, yellow solid. HPLC: tr = 22.734 min (Method 1, purity 96.87 %), tr = 23.486
min (Method 2, purity 96.74 %).'H-NMR (600 MHz, DMSO-de): § 12.66 (s, 1H), 11.37
(s, 1H), 11.20 (s, 1H), 9.58 (s, 1H), 7.72 (s, 1H), 7.20 (d, 1H, J= 8.4 Hz ), 6.88(d, 1H,
J=8.4 Hz), 6.40 (s, 1H), 6.19 (s, 1H), 4.14 (m, 2H), 3.96-3.97 (m, 2H), 3.69-3.77 (m,
2H), 3.58-3.60 (m, 3H), 3.40-3.42 (m, 3H), 3.27-3.31 (m, 6H), 3.12 (s, 6H), 2.17 (m,
2H), 1.40 (m, 2H), 1.19-1.23 (m, 18H), 0.84 (t, 3H, J = 6.6 Hz). *C-NMR (150 MHz,
DMSO-de): 6 178.04, 164.78, 161.61, 157.10, 156.80, 149.43, 146.32, 136.45, 120.85,
119.77, 116.31, 115.99, 104.44, 99.00, 94.08, 79.50, 79.45, 71.04, 70.31, 69.30, 64.36,
62.82,61.36,58.71,57.45,52.04,31.72, 29.60, 29.44, 29.29,29.14, 26.01, 23.55, 22.52,
14.38. MS (ESI, m/z): 768.7 [M+H]", 790.6 [M+Na]". HRMS: caled for
C3sHssNNaO13P*, [M+Na]*, 790.3527; found, 790.3538.

IIb: 83%, yellow solid. HPLC: tr = 23.207 min (Method 1, purity 96.17 %), tr =24.179
min (Method 2, purity 96.04 %).'H-NMR (400 MHz, DMSO-de): § 12.69 (s, 1H), 11.59
(s, 1H), 10.93 (s, 1H), 9.51 (s, 1H), 7.74 (s, 1H), 7.21 (d, 1H, J= 8.0 Hz ), 6.88 (d, 1H,
J=8.4 Hz), 6.41 (s, 1H), 6.19 (s, 1H), 4.12 (s, 2H), 3.98 (s, 2H), 3.67-3.74 (m, 2H),
3.58 (s, 4H), 3.39-3.42 (m, 8H), 3.11 (s, 6H), 2.18 (m, 2H), 2.00 (m, 2H), 1.40 (m, 2H),
1.21 (m, 22H), 0.85 (t, 3H, J = 6.0 Hz). *C-NMR (150 MHz, DMSO-ds): § 178.04,
164.80, 161.62, 157.00, 156.80, 149.39, 146.19, 136.51, 120.88, 120.01, 116.24, 116.06,
104.44, 99.02, 94.08, 79.46, 79.41, 71.06, 70.25, 69.33, 64.52, 62.96, 61.66, 58.78,
57.47,51.92,51.18,31.72,29.60, 29.48, 29.46,29.31, 29.14, 26.01, 23.58, 22.52, 14.37.
MS (ESI, m/z): 796.8 [M+H]", 818.9 [M+Na]". HRMS: calcd for CsHeNO13P",
[M+H]", 796.4054; found, 796.4032.
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Ilc: 77%, yellow solid. HPLC: tr = 23.675 min (Method 1, purity 97.88 %), tr = 24.639
min (Method 2, purity 97.89 %).'H-NMR (400 MHz, DMSO-ds): § 12.69 (s, 1H), 11.56
(br, 1H), 10.92 (s, 1H), 9.52 (br, 1H), 7.74 (s, 1H), 7.21 (d, 1H, J= 8.0 Hz ), 6.88 (d,
1H, J= 8.0 Hz), 6.41 (s, 1H), 6.18 (s, 1H), 4.12 (m, 2H), 3.97 (m, 2H), 3.66-3.75 (m,
3H), 3.59 (m, 4H), 3.40-3.41 (m, 3H), 3.30 (m, 4H), 3.11 (s, 6H), 2.18 (m, 2H), 1.40
(m, 2H), 1.21 (d, 26H), 0.85 (t, 3H, J = 6.8 Hz). >*C-NMR (150 MHz, DMSO-ds): &
178.04, 164.80, 161.62, 157.02, 156.80, 149.40, 146.21, 136.50, 120.86, 119.97, 116.25,
116.04, 104.44, 99.01, 94.07, 79.46, 79.42, 71.05, 70.26, 69.32, 64.47, 62.92, 61.60,
58.76, 57.46, 55.33, 51.94, 31.72, 29.60, 29.31, 29.13, 26.01, 23.56, 22.52, 14.36. MS
(ESI, m/z): 824.7 [M+H]', 846.6 [M+Na]". HRMS: calcd for Cs2HesNNaO13P*,
[M+Na]", 846.4175; found, 846.4164.

I1d: 81%, yellow solid. HPLC: tr = 24.388 min (Method 1, purity 95.10 %), tr =25.355
min (Method 2, purity 95.85 %).'H-NMR (400 MHz, DMSO-de): § 12.71 (s, 1H), 11.70
(br, 1H), 10.94 (br, 1H), 9.55 (br, 1H), 7.76 (s, 1H), 7.21 (d, 1H, J= 8.0 Hz), 6.88 (d,
1H, J= 8.0 Hz), 6.41 (s, 1H), 6.18 (s, 1H), 4.11 (m, 2H), 3.97 (m, 2H), 3.71 (m, 2H),
3.51-3.58 (m, 6H), 3.29-3.41 (m, 4H), 3.11 (s, 6H), 2.18 (m, 2H), 1.39 (s, 2H), 1.21 (d,
30H), 0.85 (t, 3H, J = 6.8 Hz). *C-NMR (150 MHz, DMSO-ds): & 178.04, 164.82,
161.62,156.98, 156.80, 149.39, 146.17, 136.51, 120.87, 120.04, 116.23, 116.06, 104.44,
99.02,94.07,79.46,79.41,71.06, 70.26, 69.33, 64.52, 62.98, 61.71, 58.78, 57.46, 51.89,
51.17, 31.73, 29.61, 29.33, 29.14, 26.02, 23.57, 22.52, 14.35. MS (ESI, m/z): 852.8
[M+H]*. HRMS: calcd for C44H71NO13P*, [M+H]", 852.4637; found, 852.4657. calcd
for C44H70NNaO13P*, [M+Na]"*, 874.4455; found, 874.4477.
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UV spectral recording in organic solvent and phosphate buffer

The test samples were prepared in methanol/dichloromethane (1:2). The
concentration of Id and Il¢ in the solvent was 13 uM and 12 puM, respectively. The UV
spectra was recorded on Agilent Technologies Cary 60 UV-Vis.

To 0.1 mg of the compound was added 2.0 mL of 100 mM phosphate buffer (pH =
7.4) and mixed by vortex. After that, the mixture was allowed to stand for 1 minute.
The supernatant was used for UV recording. Then the detergent sodium dodecyl sulfate
(SDS) was added and the UV spectra of the samples with different concentrations of

SDS were recorded.

Cell culture

Human liver cancer HepG2 cell and ovarian cancer SKOV3 cells were purchased
from Cell Resource Centre, IBMS, CAMS/PUMC. Human liver cancer Hep3B cell
were purchased from China Center for Type Culture Collection, Wuhan University.
Human pancreatic cancer Panc-1 cells were the gifts from Prof. Huaizhi Wang (Institute
of Hepatopancreatobiliary Surgery, Southwest Hospital, Chongqing). HepG2 and
Hep3B cells were grown in Dulbecco’s modified eagle’s medium (DMEM) (HyClone)
supplemented with 10% fetal bovine serum (FBS). Panc-1 cells were grown in Roswell
Park Memorial Institute 1640 (RPMI 1640) (GIBCO) supplemented with 10% FBS.
SKOV3 cells were grown in McCoy’s 5A (GIBCO) supplemented with 10% FBS. All

cells were incubated at a humidified atmosphere containing 5% CO- at 37 °C.
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Reagents and Antibodies

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) was
purchased from Adamas. The annexin V-FITC/ Propidium lIodide (PI) apoptosis
detection kit was purchased from Sangon Biotech (Shanghai, China). Oil Red O and
haematoxylin were purchased from Sangon Biotech (Shanghai, China). The BCA
Protein Assay Kit was purchased from EnoGene (Nanjing, China). Kits for determining
triglyceride (TG) was purchased from Applygen Technologies Inc (Beijing, China).
The primary antibodies including Bcl-2 antibody, HSF1 rabbit mAb, HSP70 rat mAb,
HSP27 rabbit mAb, eIF4E rabbit mAb, PARP antibody, LXR-f rabbit mAb and PPARY
rabbit mAb were all obtained from Cell Signaling Technology (Danvers, MA,
USA). The AKT antibody was purchased from EnoGene (Nanjing, China). The B-
actin rabbit antibody and goat anti-rat (HRP) secondary antibody were purchased from
Bioss (Beijing, China). The goat anti-rabbit (HRP) secondary antibody was purchased
from Sino Biological Inc. (Beijing, China). The cell lysis buffer, primary antibody

dilution buffer and ECL kit were purchased from Beyotime (Shanghai, China).

Cell growth inhibition assay

HepG2, Hep3B and SKOV3 cells were seeded into a 96-well plate at 10000 cells
per well, while Panc-1 cells at 5000 cells per well, and allowed to adhere overnight.
Then the culture medium was removed and replaced with fresh media alone as control
or containing various concentrations of the compounds. After indicated treatment in
72h, the number of viable cells remained was determined by MTT colorimetric assay

at 490 nm. All experiments were done in triplicate and repeated three independent times.
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The ICso value were calculated with the software program SPSS 22.0.

Lactate dehydrogenase (LDH) assay.

The LDH assay was measured by using commercial LDH kit (Cytotoxicity Assay
Kit, Beyotime). The cancer cells were seeded 10,000 cells per well in 96-well plates,
respectively. 24 hours later, the culture medium was removed and replaced with fresh
media (1% FBS) alone or containing the test compounds. After 1h treatment, the plates
were centrifuged for 5 minutes in a multiwell plate centrifuge (400 g), and 120 puL
supernatant of each well was transferred to a new 96-well plate. The LDH reaction
mixture was freshly prepared according to the manufacturer’s protocol and 60 pL of
this mixture was added to each well of the plates containing blank, control, or cells in
culture. The plate was incubated at 25 °C for 30 min. Control was performed with
release agent and blank medium, and set as 100% and 0% LDH release, respectively.
The relative LDH release is defined by the ratio of LDH released over total LDH in the

cells. All samples were performed in triplicate.

Apoptosis and necrosis assay on flow cytometry

The cancer cells were seeded in 6-well plates (2.5 x 10° cells/well) and allowed to
adhere and proliferate overnight. Culture medium was then removed and fresh media
containing the compound was added. After 48 hours treatment, the cells were harvested
and washed with cold PBS. The samples were pelleted again through centrifugation and
resuspended in binding buffer. Annexin-V/FITC and propidium iodide (PI) was then

added to the cells and the samples were incubated for 15 minutes at room temperature.
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After staining, flow cytometry was performed on Fluorescence Activated Cell Sorting

(Beckman Coulter). Each sample was performed in triplicate.

Western blotting analysis

The cancer cells after being treated by the compounds for 48h were lysed in lysis
buffer. A total of 10-50 pg protein were quantified and loaded into the 10% SDS-PAGE
gel. After electrophoresis, the proteins in the gel were transferred to a PVDF membrane.
Then the membrane was blocked in 5% (w/v) skim milk in TBS-T for 1 h and incubated
with the primary antibodies at 4 °C overnight. The membrane was washed with TBS-T
and incubated with HRP-conjugated secondary antibody for 1 h. Specific proteins were

detected using an ECL kit.

Oil red O staining

HepG2 cells were grown at an initial density of 2 x 10° cells/well on glass
coverslips in 12-well plates and treated with different concentrations of compounds for
48 h. Cells were then washed three times with PBS and fixed with 4%
paraformaldehyde for 30 min. After fixation, cells were washed with PBS and stained
with freshly diluted Oil Red O working solution (0.5% Oil Red O in isopropanol: H20
= 3:2) for 1 h at room temperature. Then cells were washed again with PBS several
times to remove excess stain. Cell nuclei were stained with haematoxylin for 30 seconds
and washed with ddH20. The stained samples were observed using a microscope (Leica,
DMi8, Germany).
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Measurements of cellular triglyceride (TG) content in HepG2 Cells

HepG?2 cells were grown at an initial density of 2 x 10° cells/well in a 12-well plate
and treated with different concentrations of compounds for 48 h. Cells were washed
three times with PBS and were lysed in RIPA buffer, then the supernatant was collected.
The intracellular TG levels were measured using enzymatic colorimetric assay kits and
the protein concentrations were determined using the bicinchoninic acid (BCA) method.
Intracellular TG contents were normalized to cellular protein content. All results were
presented as the mean + SD. Data analysis was performed using the IBM SPSS 22.0
software package for Windows (SPSS, Chicago, IL, USA). Statistical differences were
analyzed by one-way ANOVA, followed by Fisher’s least significant difference (LSD’s)
multiple comparison test. Statistical significance was shown as * p <0.05, ** p <0.01,

and *** p <0.001.

Reference
1. North, E. J.; Osborne, D. A.; Bridson, P. K.; Baker, D. L.; Parrill, A. L. Bioorg. Med.

Chem. 2009, 17, 3433-3442.

S22



95z 1 —

ooog-— —

(-

BlFT—

.

N

ELTF—

9LT4i—

S -

|

EVE

[Fszat

.T

S

L0e

LB'G
L6
ooe
GHE

G602

0.0

0.5

L.0

LG

2.0

2.4

3.0

3.5

4.0
fl (ppm)

4.5

5.0

5.8




¥BO'9L

_.aa.mmw.

GlELL

09922
GEG'GT
29262
e BE
625 6T
L59°6E
LBY 6T
G¥0°LE
G LE
GEELE

BEOFL—

9667 15—

GEEBS~
G0E°F9
89'ce
hmh.mmv.

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




oo om— ==

£980~,

g0 ——————

saao’ |=_
R

a5zl —

GSEE
9ESE
IrSE
LG5E
TLGE
FLOE
GEOE
[T
LLLE
gale
soee
EZEE
EFEE

Sl |

N

Bl —

LT L—

= GEE

Ll

Eale

F ovel

R
~gr-g

F ooe

3.0 2.4 2.0 L5 L0 0.5 0.0

3.5

4.0
fl (ppm)

4.5



199722
9¥6 G2
LG} BE
L¥EBE
C95 62

980 FL—

L

959762
EZL 6T
P07 IE
a0’ e
006" Le

9809
woo.hhw.
[£A5¥

(6]
12b

+
Br/\/\/N\/\/O

BEG 15—

0Z6'85—
092 #9~_
GER'GO—

R

-10

30

40

T
o0

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




ST —

0000— =

BN N N U N P

Br/\/\ﬁ/\/o

/\

12¢c

LOE'E
GES'E
G55 E
ELGE

EBDE
EQLE
L2LE

9L E-E
FRLE
noa'e
G18°E
LEB'E

gre— <

W

U

B8O F—

9EBE L =

o

T BE'S

 F0°Z
W
W 50'%

Fae

4.0 3.8

fl (ppm)

4.5



GEO'ZE
GZE'GT
GET'ET
Goe'sZ
2256
019'62
98962
Or0 LE
ZhLE
GoE'LE

2501 —

LEET1S—

918°es
OFl'a
L29°58
B9 G0

T —

) p—

5699
m_b.hhv.
VEETLL

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




Q00— —

mmm.o/r

FSE—

nes’o
mmm.aﬂn _u

EOE'E

IESE
VB5E —
005 E —=
CEO'E =
50LE >
£21E—%

282°E =
861 °E
GLBE
1EBE

Gl — ———

B izE

Foooe

= e

F vel

R
noMm—
= ;@ e
= 0

B 96’}

4.0 3.8 3.0 2.8 20 1.5 L.0 0.5 0.0

fl (ppm)

4.5



LEQZT
LEE'GT
¥SE6T
FIE6ET
L2562
LL9BT
ZL9°6T
LB9°GT
Z50°1E
EZTLIE
gi8°le

Leags
mmm.uhw

gledd

canyl—

G565 —

LIETEG~
oal'va
B09°59
hmm.mmuv.

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




OBn

BnO

OBn O

Sr0Ln
9904
BEZ L
2922
L4872
GBI L

mmm.m;#

90E 24
12E i
BEE L~
B5E -]
9.€ ¢
B8E L
b
ZER L
Lo 2
BBY 2]
705 21
B09 2

3

E
E

3

62924

oooro-—

880
mmm.oW
EGBD

0EZ B~

an.m./

058°E
mnm.m%
wb_.m/

BELE—
GiRE

0867~
9ELS

59} 0L
yEbG

Flov—

FEE O~
90%'9~"

|

= G0E

Lzl

e

LB'S
a0g

™

LS
BE'S

T

I
(=
2o
-

=0l

%dew

= L0

8.5 5.0 4.8 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
fl (ppm)

6.0

6.5



hm_m.mm
ma.__..mm/
908’59
FPEHGE

Li4'B9
mmm.ohW
hmn.oh\
LGLLE

LE99L
GL0dL
CEE L4

GLFL— —F

. h
69922
EZ&M —
BB~ —
£9E BT

i

925 6Z
S0L62
098 0e
CEGOE
EOGLE

BEL VG —3

b

580°E6— —£

),

6487 16—

CIOEZL BLGE0L—~ —§

00k €Zk BEBEL~
ZOB°0Z GFOGLL— 3
GOELE )

GSE LT —
GES LT
GEZ6 L2
LT R mm_..mm_.W
FrSBEL VL5 OEL
61978 mma.hmv\ —4
GlLLBEL w_‘h.mm_\\.

092 8F b~~~ —
GET VG~
IBOES L~
G05EG b~ _§
GREEG LT T
AT S

LPSELL—

.

'“_'Lllld_ L

-10

30

40

T
o0

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




OBn O

151 A,
LT h—
Cracd

e
BER’
FLB

oo o

RN

oo o=

GGTE—

Fl0G—~
991G~
Ds—

15029
450749
7.0'i9
8049
29247
§JT 4
BEZ 4
B0E 2
PZE L
152~
99E 4
tee 2
vEE 24
zok 24
26724
£ 2
925 2

—

01929
teg-2d

| U

eS| —

LB0'E—

B W\

B59°E

BZLEN: _

BELE=
wmm.m\.
O6e'E

AL

Bl —

_J

96E9~
Ebt 9"

_M___,__J

|

F ez

- szo

F oog
Il 1A

6oz

B GE'l

F 600

= o0l

%nm.—u

=00l

0.0

0.5

L0

1.5

2.0

2.8

3.0

3.8

4.5

5.0

5.8

6.0

6.5

8.0

fl (ppm)



16'22 EShFL—

82&%

788'02

Em.%/

mmm.mww.

124 BT

0¥6 06

710°IE

916'1E

FBLIG—

EEB'BS -,
9ELEQ
1E0'FO
Ba‘5a—"
FELBO~
A
CEn )
0EL b

E9ETTI
FZOETk
LZB 9T L
LHE LT
GEE LT
EOG LT
G¥E LT
BRE LT
caracl
MBS BT L
oviaZl

BLOEG—
268 L6—

GBS 60—
ML ELE~
966 F L

959 |
ZE50E |
mmg_hfwm
Z69°6E |

LA
VLG —
EBOES -
BESBG I~
BLEGS L
BZBZAL—

L wﬂWll

BFSELLI—

-10

220 210 200 190 180 17 160 180 140 130 120 110 100 90 &0
fl (ppm)

230



BnO

OBn O

GO b=
BT

0000 — —
880
mmm.aw —
188°0 ;_V
I
—
T
G151 A|u
hmm._w
£5e'l J
860°7—
Z5TE— ——
9ELE
EL4E
Z64°E
BORE—£ =
GEE'E \L
MTr— =
0205~ R
B5 G~ D
E0Z 5~ —
0P 9~ ——
150°2 grpa— ———
8102
¥oz 2
1ez 2
00E £
LB _—
VL
BGE
LEL E—
BEE . p—
05k s -
8y . JM
o5
b5
¥09°2
529°2

F ooe

F s

F ooz

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

5.5

6.0



£59°22 l— —
e EE0FL
Y6852
ZEE BT —
725 6T 3
8E9 6T
70462 —
Y86 0E
950°1E
88°IE
0le8s e
L8 B8 924745
82419 -
79559
12959 -
20889~ |m
BEP DL~ —
16204 w
1281
OFL94 ]
8504
a8l
EIBEE— —
EL6 LE— —
2
BLEZZL G99°60 1~ —
1TVETL BSEE L~
SZE9ZL zizs— —
T EA
08421 —
BOS LT
LeE L TEGor
06421 %Q?W
Lyazl LG OEL
FEGEE) ama.hm_.\. S
512821 e
LFEBY b~ E
£S5 b~ ——
BEOES L T
FOGBS b, 3
QEDBG LT T 4
GERZOLT T
SEFEL — —F
,O 4
ouh,r._o
o)
N e
+N/ m

BnO

OBn O

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




BnO

OBn O

5241
mwmeum
192 1~
e
05
Fravd

oooo-—

ol

are’o
wmm.oV -

amm.o\.

2a0e—
LEZE—

290724
690°21
192
9224
98Z'24
¥AZ 24
¥OE' 2
1ZE 2
BEEL
BSE2
I
LEf 2
G2
9ay 24
¥05"24
509°24

T

N‘UMJQ

9za's-

|
AU

0e0g— A

90L°E
65L°E

UVL__J U

ZBLE
9/8°€

BB~
BEL G

0LVE
mm_..mV

BGE T
Skpa-"

mhh.mw
7

BLEF—

J

UL

—

i

—___—JM

a6

%wn.mm

Foaver

T
3.5

Lo
a6’

fl (ppm)

4.0

4.5

FOgr-
L

b
Qo —
S5
-

Ll [V

LLVE

=0l




BnO

Nwm.mm
om.__..mml/r
Ja:N ]
998759
hwm.mmy
awq.amv
Eh.ah.\
whm._h

Lhaad
[ErAV
oredd

OBn O

0000 —
169°22
BZ8'ET AR
62852
ZLE6T
VLYt =
11967
¥rL6T
BLL6T
ELBOE
196 0E
B26°LE
BFE L5 —
-
mres— —f
996 L6 —
O
B60°Ez TN
90692 | BBV CL — —
L8 UTL
86 Lz
95 iz
696°JZ1
e A
va'BD | ZZ99E|
e
SEL'BDL EELIEL7 —
99.°BE |
LPE AP~
POELEL—~ —]
0FLEGL" ]
16585k~ |
059'63L-" |
BORZIL-" ]
SR — —

-10

10

20

40

a0

T T T
140 130 110
fl (ppm)

T
150

T T
180 170

T
190

T T
220 210

T
230




0o00-—
¥Za0
ZrFa0
8580
25l
3:%
BT ————— —/
862 L
BEF L
STl
g9l z—
9052 —
le— IM
[T N —
CROE —_—
m%.mu. )
656 —
IR
5618—
Hbg—
080
_%.mV
8ibL
mmEV
Shit— #
55—
T L—
bEG L—
o
o=a-0
le)
. A
£89°21—
20 !

=

ool
ago

Ol
Lok

G0
a0l

LB0

10.5

11

12.5

13.5



LIEFL—

\FASA

mwm.mwf/r

9585

OF L'62

FrANTA

BY¥6E

LG

98Y'62

oogoe

G0

TZLIE LB0EE—
LEDBE~_
FOE L9~
) A
LEB'FD
S88'F0
qmm.mm&ﬁ
GELOL

9:0%67
B00°66—
0BEFO0 I~

E9BG L

g.E9 ZV
2046+
mmm.n_wT\.

02 9EL—

0FE 9kl —
GLreERl—

L6LE5 )

[N _.U.
651
ZGEFI -

looadl—

-10

40 30 20 il

50

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




Zie—

ze8'0
mwm_gw.
$98°0
951 b—
0z
e
Viph

ge—

FLLE
CZEE
BIGE
G959°E
CL9E
GE9E
FOLE
GI6E
0Ly

PSSR

|

GE6'0L—

PLOL—

PRI ZL— =,

(™

7oA T

Tr

HI

o o o

Lo

[
L0E
GG}
GE' b

AN
980

ELL

6.5 6.0

10.5

11

12.5

13.5

fl (ppm)



052 6E
G5¥ GE
BO86E
LiBGE
SB0 0¥
¥EZ 0¥
E0S 0¥

2oy l— —

G¥GZE
mmm.mw.,},f..
9585 i

9.1'6e
FEZ G
LI¥GE

——

GLL0E

EFRDE

FELLE
BL0ZG— —f
504BE~ |
0B b~ ]
ZreTe~" ]
B2B'FD

GEE F9
mww.mm.\.

A

TR
066 BE—
VBZFOb~

GFES L
962791
CELEL 7
wwm.ow—\‘

A,

L

feeeel— —

ZETEFL— —
BOEEFI— —

G295 -
waa.hm_.w

EPS LT T
02691

areLil—

-10

10

20

40

50

220 210 200 190 180 17 160 150 140 130 120 110 100
fl (ppm)

230



g9zan
w.wmdw.
658710
B kb~
AT

A
omw.rw.
2057}

oooo-—

JU*U UL

galL'z—
805 Z—
SELE~, M
viLe~"
21D =
GLLE Ihu|
SELE ———
mmm.mk\m
151 F
g8l 9—
rg— ——
088’9
1069
Gl TN

2

00y f— ———————

986 —

EGE L —

Gzl — —————————

o

7

1y

ag’l

60°F
GE'E
aLe
ooz

=

10

11

12

13

14

fl (ppm)



GEE'GE
FPrSGE
254°6E

1252e
mmm.ﬁf
DEB'S2
::.mw/
EN.mNW
BBY'62

GoL0E
EEBDE

0iboy
GLEDF
L8G°0F

l-__lbagﬁrd_,:-,'d_-'

= F

PG 15— —

94485~
L4519~
6E 79—
910'59
40°59
892 69

£anvs
0E0 66—
ZOE 0 b~

FLOGLL

ELE'D :V
Canall—=
uhm._..._wrl.‘.u

oGh8EL—

ZETURL—
GEEBFL—

L4795

mmm.mm_.w
885 19l
EEGFOL-T

BEGLLL—

Lot )

-10

40 30

50

T
o0

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




goog— ——————————

. 80
i o8 0 Uk
S6Z°) 2060
FOE |
FEE |5
goe L
955 b —
aL5
LES |
6097
erat S
06—
PP [aldviinl
alLE el
Ore'E
LGHE
ELBE
GRAE
ooo'y
NE.WW
Sel'y
BOZ F—

[N
Gl
nges-"

BZA9~
BrGa~"

EBE L~
Ebpe
5og L~

i [

Twm.mw

Fozre

[

9Z's

BOE
L
noe

TR

lET

= 0El

= al’l

=L
Ll T

0.0

fl (ppm)



0z5°ze
L9G°ET
69952

[T
ZELEE
ZE¥GE

GOFEE
BESOE
ZHS 08

LIEFL— —

—

GhiIES

69| G— —

182 BS~_
BOB O~
BLBZO
02868~
9zE69~"

[

VB0 ¥6~
SH0'BE— —
LBFFOL

SELAL~~ —
a0 0z b~
GO6°0ZL" T

CEQEl— —

EQ0OF l— —
FLEGBF b— —

BELOG L
58895 _.UY

FEQIGLT T
FOL P9 LT

SHBLI— —

-10

10

40

T T T
140 130 110
fl (ppm)

T
150

T T T T T T
220 210 200 190 180 170

T
230




L5V

O

S

/\

l12a

BSEE
EBEE
HF'E
BEP'E
IGPE
06k 'E
GEEE
I55'E
195°E
945E
9B9E~

EZLE
Gre'e
£
Go8E
¥BEE
968E
WE'E
EGE'E
B95E

TELr—

O L= m——

= 00E

=rral

= EB'L

E Z5'}

E vz

= 0 -0
Ne=;
= 04D o

=

Eop0e

4.0 N1

4.5

£1 (ppm)



299722

mam.mw/r
wma.mwk
GEE'GE
GES6E
GE8°6E
mmm.mm\\w

GELE

EOLFL—

BLE LG
6L L5

hhmmmuw
58219

PR
00L 02~
BAL b —

L wwMAJMMW

O

Br/\/\ﬁ/\/o

~
l12a

AR TS
GBS 6L

-10

10

20

40

50

T
150

T
180

T
210

T
220

30

fl (ppm)



oooo-

JETAN

O

112b

BSEE
EGEE
Dire
XA
LFE
BEYE
DESE
IF5E
BSSE
4GE
9B9E-F
mam.m“ﬁﬁ
¥eLe
FoRE
ZERE
968
LZ6E
BEGE
lGEE
FOEE

29eL—

(A

EGRE—

Mﬂ\__LA_

T
222

A

FEEF—

—_—

Fieze

=0

fl (ppm)



kA
m%.mw/,
85002
BIEBE

G0FL—

YL bd
q%.mwg\.
BLELE

9v6 15—
514748

16005
0Z€49

710'58->
90202~
BLE b~

I

112b

LUHBL
GBO6L

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




oooo—

ESB'0
nee’o
L6B°0

N

L

O

12¢

09—

HEE
mmm.m/,
m_.w.mw

DEFE—

LFGTL
EG5"L

LES _.U

S i— M

BFFE
99F e
OB¥ E
H0SE
glgE
SESE
BSGET
ELGET
BBSE
EZ9E
EFOET]
099°e
LLE
LLEET
IEBE
SFEE]
658 E
ELBET
LZEEA
BEGEA
EGEE-

l J“MJ\J

i

L0er—

J

E9E L—

= ooe

Eleg

el

Fozz

——omaewn
LD O = s WD

= 60¢

3.0 2.0 L0 0.0

4.0

fl (ppm)

6.0



25022

—rm.mw/
En.mw#n
mwm.mww

GIY6E

15562
me.mw\x
16ELE

12¢

Bi0FL—

EE0EE
mmh.hm/.
mmm.mm#
25T 3]
mma.mmuﬁ
0E00L
eog’ _.h-/r

499792
mmm.thn

A “ ﬂJ ‘

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




0oo0—

]

a0
1880
LGB0

LST b —

.
Br/\/\/N\/\/O

li2d

BSEE1
£6E e
LU EA
B8ZF e
25k
06k €
GES

Z95°E
LO5E
9/5°E

989 E~
804°C
EZLE

ﬁ.m.m%
€58
698
#88°E]
968°E]
L¥6 e
£56 €
896 €

S

(N
|
|J
J__

ZEG7)
LFGL

N
N

GLFZ—

aoRE—

-

= 00e

=fral

= ER)

= Z6')

3.0 2.8 20 1.5 1.0 0.5 0.0 -0.5

3.5

4.0

4.5

fl (ppm)



0P — —————————————

5822
:o.mm/ }
mmm.&/
Em.mww —
B59°62 ——
mE.mN.\\.
588 LE .
VP Ep— —————————————
05025
oEN —3
mg.mm/
BF 5O —
FRODL
.y —
L9l
%ot% ]
BZEBL —
L0FBL
:
1
o)
\ T
o £
?
|
0=0-0 3

-10

40 30 20 il

50

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




OBn

OBn
O/\/\K‘/\/O-I?_-O
/ \

BnO.

0EZ |} —

O

(2N

o

OBn O

FaL b

113a

o0o0— |‘.ugd
0580 J
1980-5 —
zaa 0
56t}
:SW
925}
550 Z—
EFZEN
L5E'EA
FLEE
LBE'E
ZEHE
egped
EOFE —
PG EE
095E~ —
950'e~" ﬁ
Z0sef ==
L0B'Ef
IS
Z.8°E
EIS bEr—
ZEBEA
SFAE
B56E-
EB0'G P
T DN ——
BTG —————r
o075 J
L0 SeF9~ —<
2602 L9 \
V9z4
DEE £
Ve
BOE L
982 W
Eb L —=
E2F L -
7or L ——
bibL
VBt 4
DES ¢
ESGZ
VBG4
Zha's

B opoe

=281

Eere

Ecye

Ge's
oLe
¥ZG
GlLE
B9

o i

A
=+ I
O o
— 0 —

GE0
260

i

0.0

3.0 2.0

40

fl (ppm)



L94715
2085
Graes
Liges
El ]
9979
[T
Ll88g
brr 0L
L9900

O

lI3a

1
I 1
2r922
09262 1
12092
ELE6L
mmq.mww.
rLo6z-f
5i8'lE
—3
1
—_—
028°€6— —
£i6' 16— —
P 50960}~ ——
. PLEE LA
9zL ez} lerei = —=¢
ova9z)
562 2}
0LE'42) 3
£1542)
Py EEEW
$Z7821
&1L a2 8106/, ——
BEL BE) 1
95€ Bph~
807 15— ——
PSLEGHT T
895854~
959651~ |
118201
LE5 L — ——

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




000°0-—
7580
%m.aW —
0880 kv
97z b —
15z =
VBt L =
Rl |\.u
805 |
190 b — —
0507 —
052 €1
PEEE
LAEE
BBEEA
Z2hEA
LS E
Zo¥ e
BiFE
Zh5 e ———
295 e =
Z299°E~t
Z8LE w)
mmh_mW 2
pLEE
pigE
£26E
LEGE EZET—
BFEE
80'
z:m# __J
1625~ MM
552°5
Sm.m%
5002
L80°d 09t 9~
BT L 805'9- —
ey
52l
EpE L
£9E L A
1BE L
° B0F L —
Bl L e
/ a B5 L =
3 & 0¥ L
el
o 5% .
1
0=0-0 1852
ON 8092
-
& P2
o}
C
o
8- M
o)

OBn O

BnO

=IEEL

Trmw.hm
Eoalg

mﬁ_.o._‘—

Foary

T R
2e20888y

T
=]
-
o

AP
2

N

Ay
2

fl (ppm)



- $80"p)— —
Sh.mw%
EV08Z — 3
EZE6E W
50562 :
pZOBZ
_ mmm.mw.\
F¥E 05 Z8E'IE
EFL1G
¥BL 4G
¥08'85
516°E9
BFl+9
r08'tg
Li16g
zot'02
V02
(YIRT]
B29° 1
4V g
Dh92 —
ove L
5E5 6L 3
HheGL I
L16716— —
3
68622 e
EZEELL ;
9./0°€Z 1 A
5892}
88z 12}
VOE 1T} 1
82512}
B¥6 LT .
La5 B2 | m?.mm}m
909 87 | Nmm.mm—...k\,r
Py PSULEL —
90L6EL 3
WEBP b ]
BLT V5L~
gz esl— —1
085BS b
T CN ] S
zz6'zal— T
BEUELL— —F
/ 2
o o
3
1
5
§
k

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




L8l
mmw.rw
98¢ )

FEE L —
s

ELETL
mww._.ﬁ
EQF L

2N

-P-0

/\

OBn
O OBn
A0
O N

OBn O

BnO

113¢c

000'0—
9980~ -
088’0~ ||\l/
S
—
5 :Nu
I
69Z°E g
ZIE NW _
BZEE -
ore~,
88FE
EhEE EBLE~
006 E~
e -
S0E P —
L1667,
aris —
! EW ——
0615

zzyEa-" H
or0s

85 _
Voz'L
567'L =
80E'. ]
BPEL —
BlELx -
OFbLF —

605 .

0854

VoG’

V2oL

LT

#Dm.mw

= it

F ez

;oo @
| am
— oo o

Bls

O

e

E oo
Fooes

= ooz

= 00

%_‘hdm

= Ll

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
fl (ppm)

6.0 5.8 5.0

6.5

8.0

8.5



3¢

£59°22
ovi €T B80°F L —
09z
500°82
62582
9ZE 62
11562
12962
82962 SLE°L5
gaa’Le Bl8 3
B6ZE EQQ B5
9/8°EE Ok0 8
¥EZ'P9
158'79
Zhi9
£8.'89
ZLvL
199°02
ELB'0Z
ELO'ME
s08 127
[l T —Y
cerer R
zeaeE— —§

GLEZEL
GOVEE)
L5B9E
LBE LT
ZOE LT
EESLEL
EGE AL}
FE6ELE)
Zrv el
BL5BEL
EELBEL

congg— —4

3
65960~ —F
OLEEM~ 4
GEZSH— T %

e

£t S?%
L5 OgL
EE?%
V1 BEL
ZOE B b~
ELZ HGh—
BEZEG-"
009854~
0/8'65L-
£Z6'20L—

BEGELb— —i

£

-10

30

40

T
100

T
110
fl (ppm)

T
180

T
190

T T
220 210

T
230




oooo-—

1

580
:m.oW
188°0
ELZ b~
vz "
6aY |—
GY0Z—
A
ZEEE
GFEE
SOEE
FObE
oy e —
SOFE
105
125
%m.&...
BLLE
198
606°E
¥ZBE
S9EGE lEF—
650G
mm:.m./
226
EET'S
aaz s’
ZEV O~
aab'9~"
o] Z90°L
/ s £80°L
o g 19z
9IEL
o IEE L
o-d4-0 £SEY
, LEL
< [BE'L ==
N 0L
~ ESFL
& 2N 0iFL
.2 Y]
& 9ES L
© 9652
o 9ias

BnO.

OBn O

Eooe

T.__.m.mw

Fooe

Eave

LG
LB}
SBe
GED
alLe
LB
GE}
EGE

b

al
—
o
—

# ao'e

b
L o
5 &
oo

= ¢l

%.__.w._.w

= ED)

0.5

1.0

LG

2.0

2.5

30

4.0
fl (ppm)

5.0

5.4




OBn

! OBn
X
OBn O

059°Z2
FGLET
G¥09Z

GlEGE
BLGRZ

\

oE0fl— ———4

BnO

SN

O/\/\ﬁ/\/O*ﬁ’jO

(¢]

/\

13d

L8005
FrebS
L64LE
L2BBE
0Z6°ED
G50°F9
LPIFO
L1889
(33 NP
L0404
PG 0L
GGE LY
FLE L
99494
FEOLL
EOFiL
FL96L
054764

SZ9°6E

FEE'LE

/

FO6ZE 1
GZLET)
LERTBEL
EGZ LT )
LIETLE L
805 LE 1

RN

ZZREE— —
BO6LE— —

G860~ —d
BOGE L~
DECE L —

—t

E¥E L)
FLE L)
EZFBEL
195 Bz b
BLLEEL

TF
LLL9E m/
$BS OE bk
BLOLE r%
664 GE b

GSEAF I~
FOE LG~
BYLVEGL
D458G I~
GEO'E5 LT
oge'ZaL—"

L)

EESELL— —

T
200

T
220

T
230

-10

30

40

T
100

T
110

fl (ppm)

T
180

T
190

T
210




il
G052
GO6Z
ZEE
ELDE
L2276
FHZE
BRIE
EOEE
FIEE

BSE'ET
LBE'E
FOFE
9lvE
ITre

LL5E
mmm.mk
GROE

=

BEYE

1046
914 e
LIRS
9E.°E
S¥.'E
£5.'C
29.°e
(e
956'E
596'E
466

BELF-

ZERD 0000-—
a0
G580

el
b2k
¥zl
ez’ |

06E" |
ooy
oLyl

WAl Llu_’ _p__._JJdL‘

68 L9— —
BEEY— =
L4879

LGE'E

bE L d~e

BZL L

L

[

PEGE— —

961k —
LB —

88T — —

= 0oe
= EEBI
= 68

!

49

L4910
BE'S
FLG
2LE
GZ'E
EVE
al'l
[IF Y

P

= 940
= oe'0
= G8'0
= 260

-1




[Fasyas
wmm.mwk
Loezg

BEL'6BE
FGL 62
[A N
hmm.mmx

(7 LE

SLETE—

BZg 68

OH

(0]

o (ONQ
lla

/\

O/\/\Kl/\/O*IIDjO

E9E OF

G¥0ES

uﬁq.hm./
90485
mum.—m%

(A=
amm.wm_!./.r
GEE 69
ham.ohw
GEOH
0S¥6L
mmﬁ._.mh“v-

BLOPEZ
0E'BE—
I RIIEN

066 5L
o0E 9}~
190 Bbh—
avg 0zl

ESF9E | —

GLEGRI—
LEVERI—

E0B9% |

G0LLG vV
£Le el
GLLFO LT

BEDBL b

-10

40 30 20 10

50

220 210 200 190 180 170 160 150 140 130 120 110 100
fl (ppm)

230



0oo0— =

pER'D
6080 Q
g2z L 2
0oF L |
066 |
SD.NW
£96'Z LE0T
ELLE vELz
EZEE e )
PBEE ‘M
BLTE —
029 —_
BL9E b
E0LE
9LLE
BCLE
FELE
GLEE
IR
9aLe—
BOP8—
£/8°9
iy
Wz L
v
Ghii—
ZI5E—
o
/
S a
= BZE 0L —
?
1
©=0.-0 LBG bL—
o)
N\
5 I 689°Z1—
I
54
o
Io! o
I
Was

b

prO61E

B

e

Ao TR

f

ooe

LE'Z

BO L. o
E6'S
LB
E9E
ez
B
68}

EGD
G610
an’l
[

10

FOLL

11

LB'0

14



23T
Nmm.ﬁ%
AN
Ni.mw/

ZLEFL—

MULW

BOE 62
15k 6T
BLF 6T
50062 G aE
rEEE 0LEOF
I
ma_;/n
99%° 45
mt.%ﬁ
599° 19
am.wm%r
25 F9~—
ZEE'B9
%N.SW
Va0 b
BOFGL
BGF 6L 3
5/0%6~
91066— —F
PEEE0 b~ 3
63091
EFZ Ll
B00°0ZL—
sig0zhs
0159 b —
1BLOFL—
EBEBY b—
164954
s669c~
209°bE
Y0BF8 L~
o SFOBLL—
/
o =2
o
oumr._o
o)
N\
I +N/
o)
I
54 )
o)
o o
T
Was

-10

10

40

T
140

T
150

T T T T T T
220 210 200 190 180 170

T
230

fl (ppm)



OH

OH

O
SN

(e}

-P-0

O/\/\N/\/O
/\

lean
mwm.ow.
G980
96171
mww._.V.

98E"}
LoF L
9k

FIIEq

EBLEZ—

oooo=—

L5 Z— A
98ZE
BGZE
ZZEE
96EE
pIE e
ey
s00°cf
oegc
£69'E-
20476
P e
9z e
L e
256
Z96'c
5/6'c
186'c
571

—

lic

WS E— =

EZE0L— —

B85 L —

[

T
1862
£ 502

iy
@

245
oy
e
Sy
ree
BZ'g
GLE

Al A

= 060
= ¥0'l

= 960

= i’

10

11

12

13

14



ZOEFL—
BLGEE~

GO5ET—
60092

gL 6E

|29 T4
L0EGE
LO8'6Z

L

OH

OH
O/\/\,‘\fl/\/O

O

(o}

-P-0

Oox

/\

lic

ZSEOF

0¥ 45
mun.mm;ﬂ
mm:m#n
654 BE
009" k9~
52679—
& o
EZE°6I—

Gy EL
GOy 6L

ziove~"
¥ 10 BE—
OFF b0

OF0aLL
BFZOLL
9966 —
Em.ou_.\.

GEY9EL—

B0z 9r |~
FOFER|~—

noeaslk

i _.o..mm—HV
gLe e
96 791"

EF0RL L

-10

40 30 20 10

50

220 210 200 190 180 170 160 150 140 130 120 110 100
fl (ppm)

230



000'0-—
BB 0—
Z6E L —
arz—
PLLE~C |WHHMU
PBZ B —
BOSE=_
£ E—
g0Le~"
996'E—
"
d
PLe—
09—
LR
6889
z'L
2217
85—
G5 A
0P60L—
o
/
c = 60— ==
?
oun,r\_o
WE— ——

OH

OH
O/\/\ﬁ/\/o

/ \

= o0E
BARE
m vz

L
o
o~
ol

Z29'G
¥
FE'G
L2
GLE
G0E

LR AR

= gl
= GE'0

= 0}
=0l

10.5

11

12.5

13.5

fl (ppm)



0SEFL—
EZG 22~

EL5ET—
Lioee—

VAT

o
9ZE 62
Z19°62

Lo

OH

OH

o/\/\ﬁ/\/o

O

-P-0
0

/\

lid

GGEDF

BIL LG
06815
BSF LG
Dmhmmum
L0449,
ZOBZI—
£25¥a~-"
0EERA—
£9z 0L
790 LL

a20¥'6L
HEY'EL

8o0¥6~"
BLBE—
BEF T~

650°8k
VEZ 9L
LEDDE L7
498°02 F\.

ELSOEL—

2L19F |—
VEEGY |

967851

mmm.mmrw
0ze' e
0Z8'¥9 L7

FrOEL L

-10

10

40

T T T
140 130 110
fl (ppm)

T
150

T T T T T T
220 210 200 190 180 170

T
230




	SupInfo190617
	NMR

