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A. General method

All reactions were performed for synthesis of products at 120 C in a round bottom
flask equipped with magnetic stir bar. All the chemicals were purchased from Alfa
Aesar and Acros Chemical, and used without further purification. NMR spectra were
recorded using a Bruker Avance 400 MHz NMR spectrometer (100 M Hz for carbon)
and respectively referenced to 7.26 and 77.0 ppm for chloroform-d solvent with TMS
as internal standard. Mass spectra were recorded on a Shimadzu GCMS-QP5050A at
an ionization voltage of 70eV equipped with a DB-WAX capillary column (internal
diameter = 0.25 mm, length = 30 m). IR spectra were obtained as potassium bromide
pellets or as liquid films between two potassium bromide pellets with a Bruker Vector
22 spectrometer. TLC was performed using commercially prepared 100-400 mesh

silica gel plates (GFs4), and visualization was effected at 254 nm.

B. General Procedure

Synthesis of 3a according to the following procedure:

2-methylimidazo[1,2-a]pyridine (1a 0.5 mmol), styrene (2a 2.5 mmol), 5 mol% Pd(OAc),, 5
mol% AgCOs, AcOH (0.5 mol) and Ac,O (0.5 mol) were added in dioxane (3 mL) at room
temperature. And then the mixture was stirred at 120 ‘Cunder oxygen atmosphere (with oxygen
balloon 500 mL) for 24 h . After completion of the reaction, water (8 mL) was added. The
aqueous solution was extracted with diethyl ether (3x15 mL), and the combined extract was dried
with anhydrous MgSO,. Solvent was removed, and the crude product was separated by column

hromatography (eluted with petroleum ether : ethyl acetate=2:1) to give a pure sample of 4a.

General procedure for the synthesis of 4a:
2-methylimidazo[1,2-a]pyridine (1a 0.5 mmol), butyl acrylate (2a 2.5 mmol), 5 mol%
Pd(OAc);, 5 mol% AgCO3, AcOH (0.5 mol) and Ac,0 (0.5 mol) were added in dioxane (3 mL) at

room temperature. And then the mixture was stirred at 120 “C under oxygen atmosphere (with



oxygen balloon 500 mL) for 24 h . After completion of the reaction, water (8 mL) was added. The
aqueous solution was extracted with diethyl ether (3x15 mL), and the combined extract was dried
with anhydrous MgSO,. Solvent was removed, and the crude product was separated by column

hromatography (eluted with petroleum ether: ethyl acetate=2:1) to give a pure sample of 3a.

C. Analytical data

3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3a):"H NMR (400 MHz, CDCl,): § 7.74 (d, J = 7.6 Hz, 2H),
7.62 (d, J = 6.8 Hz, 1H), 7.28-7.36 (m, 5H), 7.21 (t, J = 8.0 Hz, 1H), 6.69 (t, J = 6.8 Hz, 1H), 5.77 (s,
1H),5.61 (s, 1H). ®*C NMR (100 MHz, CDCl,): & 138.2, 137.2, 133.5, 128.9, 128.7, 127.0, 125.1, 117.7,
117.6, 112.5. ESI-MS m/z (%) 201 (100) [M+H]". Anal. Calcd for CysH1oN, :C, 69.74; H, 7.02; N,
12.72; Found: C, 81.66; H, 5.45; N, 12.81;

7-methyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3b): *H NMR (400 MHz, CDCls): & 7.64 (s, 1H),
7.48 (d, J = 6.8 Hz, 2H), 7.28-7.35 (m, 5H), 6.51 (t, J = 6.8 Hz, 1H), 5.72 (s, 1H), 5.58 (s, 1H), 2.37 (s,
3H). *C NMR (100 MHz, CDCl): & 146.4, 138.3, 137.3, 133.0, 128.8, 128.6, 127.0, 124.3, 117.0,
116.6, 115.2, 21.2. ESI-MS m/z (%) 235 (100) [M+H]". Anal. Calcd for C;H14N, :C, 82.02; H, 6.02; N,
11.96; Found: C, 82.10; H, 6.00; N, 11.91;

8-methyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3c): *H NMR (400 MHz, CDCly): & 7.69 (s, 1H),
7.49 (d, J = 6.8 Hz, 1H), 7.28-7.35 (m, 5H), 6.96 (d, J = 6.8 Hz, 1H), 6.57 (d, J = 6.8 Hz, 1H), 5.74 (s,
1H), 5.59 (s, 1H), 2.64 (s, 3H). **C NMR (100 MHz, CDCls): & 138.5, 137.7, 133.4, 128.8, 128.6, 128.5,
127.6, 127.0, 123.1, 122.9, 117.7, 112.2, 17.0. ESI-MS m/z (%) 235 (100) [M+H]". Anal. Calcd for
CiHuN; :C, 82.02; H, 6.02; N, 11.96; Found: C, 82.12; H, 5.99; N, 11.69;

6-methyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3d): *H NMR (400 MHz, CDCl): & 7.67 (d, J =
8.8 Hz, 2H), 7.42 (s, 1H), 7.29-7.36 (m, 5H), 7.04 (d, J = 8.0 Hz, 1H), 5.77 (s, 1H), 5.59 (s, 1H), 2.17
(s, 3H).**C NMR (100 MHz, CDCls): 6 138.5, 137.3, 133.1, 128.8, 128.6, 128.1, 127.0, 122.7, 117.7,
117.0, 18.3. ESI-MS m/z (%) 235 (100) [M+H]". Anal. Calcd for C;sH14N, :C, 82.02; H, 6.02; N, 11.96;
Found: C, 82.09; H, 6.05; N, 11.92;

3-(1-(4-fluorophenyl)vinyl)imidazo[1,2-a]pyridine(3e):*H NMR (400 MHz, CDCl,): & 7.70 (s, 1H),
7.64 (d, J =7.2 Hz, 1H), 7.18-7.31 (m, 4H), 7.02-7.06 (m, 2H), 6.72 (t, J = 6.8 Hz, 1H), 5.72 (s, 1H),
5.60 (s, 1H). *C NMR (100 MHz, CDCls): 6 164.2 (J = 247.1 Hz), 148.8, 136.2, 134.3, 131.2, 129.5,
128.8, 128.7, 125.0, 117.7 (J = 49.1 Hz), 116.0, 115.6(J = 43.6 Hz), 112.7. ESI-MS m/z (%) 239 (100)
[M+H]*. Anal. Calcd for C;5H;;:FN,:C, 75.62; H, 4.65; N, 11.76; Found: C, 75.53; H, 4.67; N, 11.71;

3-(1-(4-fluorophenyl)vinyl)-7-methylimidazo[1,2-a]pyridine(3f):'H NMR (400 MHz, CDCLy): &
7.60 (s, 1H), 7.51 (d, J = 7.2 Hz, 1H), 7.41 (s, 1H), 7.28-7.31 (m, 2H), 7.01-7.06 (m, 2H), 6.51 (d, J =
7.2 Hz, 1H), 5.64 (s, 1H), 5.55 (s, 1H), 2.37 (s, 3H). *C NMR (100 MHz, CDCls): § 164.2 (J = 246.9



Hz), 136.5, 135.5, 134.7, 133.9, 129.9, 129.8, 128.9, 128.8, 124.1, 116.3, 115.8, 115.0, 21.2. ESI-MS
m/z (%) 253 (100) [M+H]". Anal. Calcd for C16H;3FN,:C, 76.17; H, 5.19; N, 11.10; Found: C, 76.29; H,
5.16; N, 11.05;

3-(1-(4-fluorophenyl)vinyl)-8-methylimidazo[1,2-a]pyridine(3g):'"H NMR (400 MHz, CDCly): &
7.67 (s, 1H), 7.51 (d, J = 7.2 Hz, 1H), 7.25-7.28 (m, 2H), 6.96-7.04 (m, 3H), 6.60 (t, J = 7.2 Hz, 1H),
5.68 (s, 1H), 5.57 (s, 1H), 2.64 (s, 3H).*C NMR (100 MHz, CDCls): & 164.2 (J = 246.7 Hz), 146.7,
136.6, 133.5, 129.9, 128.8, 128.7, 127.7, 123.2, 122.8, 116.7, 115.8, 112.3, 17.0. ESI-MS m/z (%) 253
(100) [M+H]". Anal. Calcd for CigH;3FN,:C, 76.17; H, 5.19; N, 11.10; Found: C, 76.26; H, 5.21; N,
11.06;

3-(1-(4-fluorophenyl)vinyl)-6-methylimidazo[1,2-a]pyridine(3h):*H NMR (400 MHz, CDCly):
87.60 (d, J = 6.8 Hz, 1H), 7.56 (s, 1H), 7.44 (s, 1H), 7.27-7.30 (m, 2H), 7.01-7.05 (m, 3H), 5.69 (s, 1H),
5.56 (s, 1H), 2.19 (s, 3H).**C NMR (100 MHz, CDCl,): & 164.2 (J = 246.7 Hz), 145.4, 136.5, 134.7,
133.9, 131.2, 128.8, 128.7, 127.7, 124.4, 122.5, 122.0, 117.2, 116.6, 115.8, 18.3. ESI-MS m/z (%) 253
(100) [M+H]". Anal. Calcd for CigH;3FN,:C, 76.17; H, 5.19; N, 11.10; Found: C, 76.29; H, 5.17; N,
11.05;

3-(1-(4-tert-butylphenyl)vinyl)imidazo[1,2-a]pyridine(3i): *H NMR (400 MHz, CDCl): § 7.67-7.71
(m, 3H), 7.35 (d, J = 8.4 Hz, 2H), 7.16-7.24 (m, 3H), 6.70 (t, J = 6.8 Hz, 1H), 5.77(s, 1H), 5.56(s, 1H),
1.32 (s, 9H). **C NMR (100 MHz, CDCl5): & 151.9, 137.0, 135.2, 128.6, 126.6, 125.7, 125.2, 117.7,
116.7, 112.3, 34.6, 31.29. ESI-MS m/z (%) 277 (100) [M+H]". Anal. Calcd for CysHxN,:C, 82.57; H,
7.29; N, 10.14; Found: C, 82.46; H, 7.32; N, 10.20;

3-(1-(4-tert-butylphenyl)vinyl)-7-methylimidazo[1,2-a]pyridine(3j):*H NMR (400 MHz, CDCl,): &
7.62 (s, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.42 (s, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H),
6.48 (d, J = 6.8 Hz, 1H), 5.70 (s, 1H), 5.52 (s, 1H),2.37 (s, 3H), 1.33 (s, 9H). ®C NMR (100 MHz,
CDCly): 6151.8, 137.2, 135.5, 135.3, 133.6, 126.7, 125.7, 124.3, 116.2, 116.0, 114.8, 34.6, 31.3, 21.2.
ESI-MS m/z (%) 291 (100) [M+H]". Anal. Calcd for CyH,,N,»:C, 82.72; H, 7.64; N, 9.65; Found: C,
82.61; H,7.67; N, 9.71;

3-(1-(4-tert-butylphenyl)vinyl)-5-methylimidazo[1,2-a]pyridine(4k):*H NMR (400 MHz, CDCls):
8 7.68 (s, 1H), 7.55 (d, J = 6.8 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.57 (d, J =
6.8 Hz, 1H), 5.73 (s, 1H), 5.53 (s, 1H), 2.64 (s, 3H), 1.32 (s, 9H). **C NMR (100 MHz, CDCl,):  151.7,
137.3, 135.5, 133.4, 127.6, 126.7, 125.7, 123.0, 116.4, 112.1, 34.6, 31.3, 17.0. ESI-MS m/z (%) 291
(100) [M+H]". Anal. Calcd for C,oH2N,:C, 82.72; H, 7.64; N, 9.65; Found: C, 82.63; H, 7.62; N, 9.70;

3-(1-(4-chlorophenyl)vinyl)imidazo[1,2-a]pyridine(3l): *H NMR (400 MHz, CDCl,): & 7.68 (s, 1H),
7.62 (d, J=7.2 Hz, 1H), 7.33 (d, J = 8.8 Hz, 2H), 7.15-7.25 (m, 4H), 6.69 (t, J = 6.8 Hz, 1H), 5.73 (s,
1H), 5.61 (s, 1H). *C NMR (100 MHz, CDCly): & 146.4, 136.9, 136.4, 134.3, 129.4, 129.0, 128.8,
128.3, 124.8, 124.4, 118.0, 117.4, 112.4. ESI-MS m/z (%) 255 (100) [M+H]". Anal. Calcd for
C1sH;;CIN,:C, 70.73; H, 4.35; N, 11.00; Found: C, 70.64; H, 4.37; N, 11.06;

3-(1-(4-chlorophenyl)vinyl)-8-methylimidazo[1,2-a]pyridine(3m):'H NMR (400 MHz, CDCly): &
7.65 (s, 1H), 7.50 (d, J = 7.2 Hz, 1H), 7.32 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H), 6.98 (d, J =
6.8 Hz, 1H), 6.61 (d, J = 6.8 Hz, 1H), 5.73 (s, 1H), 5.60 (s, 1H), 2.16 (s, 3H). *C NMR (100 MHz,



CDCly): 6 146.7, 137.0, 136.6, 134.5, 133.5, 129.0, 128.3, 127.7, 123.3, 122.7, 117.4, 112.4, 17.0.
ESI-MS m/z (%) 269(100) [M+H]"*. Anal. Calcd for C;6H;3CIN,:C, 71.51; H, 4.88; N, 10.42; Found: C,
71.59; H, 4.90; N, 10.35;

3-(1-(4-chlorophenyl)vinyl)-7-methylimidazo[1,2-a]pyridine(3n):*H NMR (400 MHz, CDCl,): &
7.63 (s, 1H), 7.50 (d, J = 7.2 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H), 6.55 (d, J =
6.8 Hz, 1H), 5.70 (s, 1H), 5.59 (s, 1H), 2.38 (s, 3H). **C NMR (100 MHz, CDCls): & 146.4, 136.9,
136.2, 134.6, 133.4, 129.4, 129.0, 128.8, 128.3, 124.1, 116.2, 115.4, 21.2. ESI-MS m/z (%) 269(100)
[M+H]". Anal. Calcd for Cy5H15CIN,:C, 71.51; H, 4.88; N, 10.42; Found: C, 71.60; H, 4.85; N, 10.37;

2-methyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(30): *H NMR (400 MHz, CDCls): 5 7.66 (s, J =
9.2 Hz, 1H), 7.50 (d, J = 6.8 Hz, 1H), 7.24-7.33 (m, 5H), 7.12 (t, J = 6.8 Hz, 1H), 6.59 (t, J = 6.8 Hz,
1H), 5.98 (s, 1H), 5.49 (s, 1H), 2.45 (s, 3H). **C NMR (100 MHz, CDCls): § 144.5, 144.2, 138.3, 137.2,
128.9, 128.5, 126.5, 124.5, 124.1, 119.0, 116.6, 111.6, 14.0. ESI-MS m/z (%) 235(100) [M+H]". Anal.
Calcd for Ci5H14N»:C, 82.02; H, 6.02; N, 11.96; Found: C, 82.15; H, 5.99; N, 11.90;

2,7-dimethyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3p):*H NMR (400 MHz, CDCls): § 7.24-7.37
(m, 7H), 6.41 (t, J = 6.8 Hz, 1H), 5.94 (s, 1H), 5.47 (s, 1H), 2.42 (s, 3H), 2.34 (s, 3H). *C NMR (100
MHz, CDCls): 6 144.9, 144.2, 138.5, 137.3, 135.2, 128.8, 128.5, 126.6, 123.8, 118.6, 115.1, 114.3, 21.2,
13.9. ESI-MS m/z (%) 249 (100) [M+H]". Anal. Calcd for C;7H3N»:C, 82.22; H, 6.49; N, 11.28; Found:
C, 82.10; H, 5.96; N, 11.37;

2,8-dimethyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3q): 'H NMR (400 MHz, CDCly): &

7.23-7.39 (m, 6H), 6.91 (d, J = 7.2 Hz, 1H), 6.50 (t, J = 6.8 Hz, 1H), 5.98 (s, 1H), 5.48 (s, 1H), 2.62 (s,
3H), 2.47 (s, 3H). *C NMR (100 MHz, CDCly): & 144.9, 141.7, 138.4, 137.5, 128.8, 128.4, 126.5,
126.3, 123.1, 122.5, 119.0, 111.6, 17.1, 14.0. ESI-MS m/z (%) 249 (100) [M+H]". Anal. Calcd for
Ci7HgN2:C, 82.22; H, 6.49; N, 11.28; Found: C, 82.15; H, 5.99; N, 11.32;

2-phenyl-3-(1-phenylvinyl)imidazo[1,2-a]pyridine(3r): *H NMR (400 MHz, CDCl,):  7.92-7.95 (m,
2H), 7.63-7.70 (m, 2H), 7.31-7.39 (m, 7H), 7.12-7.19 (m, 2H), 6.67 (d, J = 6.8 Hz, 1H), 6.16 (s, 1H),
5.57 (s, 1H). *C NMR (100 MHz, CDCl5): & 137.6, 132.2, 129.0, 128.8, 128.7, 128.6, 128.5, 128.3,
127.9, 127.6, 127.2, 126.2, 124.7, 121.4, 117.3, 112.2. ESI-MS m/z (%) 249 (100) [M+H]". Anal.
Calcd for Cy1H6N,:C, 85.11; H, 6.44; N, 9.45; Found: C, 85.00; H, 6.47; N, 9.51;

(2E)-butyl 3-(2-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4a):*H NMR (400 MHz, CDCl,): &
8.31(d, J=6.8 Hz, 1H), 7.95 (d, J = 16.1 Hz, 1H), 7.61 (d, J = 8.9 Hz, 1H), 7.29 (d, J = 9.7 Hz, 1H),
6.96 (s, 1H), 6.24 (d, J = 16.1 Hz, 1H), 4.25 (s, 2H), 2.63 (s, 3H), 1.76 — 1.67 (m, 2H), 1.51 — 1.42(m,
2H), 0.98 (t, J = 7.3 Hz, 3H). **C NMR (100 MHz, CDCl,): 6 167.7, 146.4, 129.0, 126.2, 124.3, 117.4,
113.5, 112.8, 64.5, 39.9, 19.2, 15.6, 13.8. ESI-MS m/z (%) 259 (100) [M+H]". Calcd for Cy5H1gN,O,:
C, 69.74; H, 7.02; N, 10.84; Found: C, 69.63; H, 7.05; N, 10.90;

(2E)-methyl 3-(2-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4b):'H NMR (400 MHz, CDCl,): &
8.31 (d, J = 6.8 Hz, 1H), 7.95 (d, J = 16.1 Hz, 1H), 7.62 (d, J = 9.0 Hz, 1H), 7.34 — 7.29 (m, 1H), 6.97
(t, J = 6.8 Hz, 1H), 6.24 (d, J = 16.1 Hz, 1H), 3.84 (s, 3H), 2.63 (s, 3H). *C NMR (100 MHz, CDCls):
§168.1, 146.2, 129.2, 126.3, 124.3, 117.4, 113.6, 112.3, 51.8, 15.7. ESI-MS m/z (%) 217 (100) [M+H]".
Calcd for C1,H1,N,0,: C, 66.65; H, 5.59; N, 12.96; Found: C, 66.56; H, 5.56; N, 13.04;



(2E)-ethyl 3-(2-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4c):*H NMR (400 MHz, CDCl,): 5 8.34
(d, J=6.8 Hz, 1H), 7.97 (d, J = 16.1 Hz, 1H), 7.65 (d, J = 8.9 Hz, 1H), 7.36 — 7.31 (m, 1H), 6.99 (t, J =
6.8 Hz, 1H), 6.26 (d, J = 16.1 Hz, 1H), 4.32 (q, J = 7.1 Hz, 2H), 2.66 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H).
3C NMR (100 MHz, CDCls): & 167.6, 146.3, 129.0, 126.4, 124.3, 117.4, 113.7, 113.1, 60.6, 15.6, 14.4.
MS (EI) m/z (%): 230, 185, 158, 78, 51; ESI-MS m/z (%) 231 (100) [M+H]". Calcd for Cy3H:4N,0,: C,
67.81; H, 6.13; N, 12.17; Found: C, 67.95; H, 5.52; N, 12.97;

(2E)-butyl 3-(2,5-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4d):*H NMR (400 MHz, CDCl,): &
8.09 (s, 1H), 7.91 (d, J = 16.1 Hz, 1H), 7.55 (d, J = 9.0 Hz, 1H), 7.16 (d, J = 9.0 Hz, 1H), 6.22 (d, J =
16.1 Hz, 1H), 4.25 (t, J = 6.7 Hz, 2H), 2.59 (s, 3H), 2.39 (s, 3H), 1.76 — 1.69 (m, 2H), 1.51 — 1.42 (m,
2H), 0.98 (t, J = 7.4 Hz, 3H). *C NMR (100 MHz, CDCl,): 5 167.8, 129.4, 129.0, 123.6, 122.2, 116.4,
112.5, 76.8, 64.4, 30.8, 19.2, 18.3, 15.3, 13.7. ESI-MS m/z (%) 273 (100) [M+H]*. Calcd for
Ci16H20N,0,: C, 70.56; H, 7.40; N, 10.29; Found: C, 70.42; H, 7.44; N, 10.35;

(2E)-methyl 3-(2,5-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4e):'"H NMR (400 MHz, CDCl5):
8 8.06 (s, 1H), 7.90 (d, J = 16.1 Hz, 1H), 7.52 (d, J = 9.1 Hz, 1H), 7.15 (d, J = 9.0 Hz, 1H), 6.20 (d, J =
16.1 Hz, 1H), 3.82 (s, 3H), 2.57 (s, 3H), 2.37 (s, 3H). *C NMR (100 MHz, CDCl5): & 168.1, 145.3,
129.5, 129.3, 123.6, 122.2, 116.5, 112.0, 77.4, 77.1, 76.8, 51.7, 18.4, 15.4. ESI-MS m/z (%) 231 (100)
[M+H]". Calcd for C13H14N,0,: C, 67.81; H, 6.13; N, 12.17; Found: C, 67.70; H, 6.16; N, 12.24;

(2E)-ethyl 3-(2,5-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4f):*H NMR (400 MHz, CDCl,): &
8.06 (s, 1H), 7.89 (d, J = 16.1 Hz, 1H), 7.48 (d, J = 9.1 Hz, 1H), 7.13 (q, J = 9.0 Hz, 1H), 6.19 (d, J =
16.1 Hz, 1H), 4.28 (q, J = 7.1 Hz, 2H), 2.57 (s, 3H), 2.37 (s, 3H), 1.35 (t, J = 7.1 Hz, 3H). **C NMR
(100 MHz, CDCl,): 6 167.7, 129.3, 129.1, 123.5, 122.3, 116.5, 112.3, 60.5 (J = 36.4), 18.4, 15.6, 14.4.
ESI-MS m/z (%) 245 (100) [M+H]". Calcd for Cy4H:sN,O,: C, 68.83; H, 6.60; N, 11.47; Found: C,
68.70; H, 6.64; N, 11.54;

(2E)-butyl 3-(2,8-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate (4g):'"H NMR (400 MHz, CDCls):
$8.16 (d, J =6.8 Hz, 1H), 7.92 (d, J = 16.1 Hz, 1H), 7.09 (d, J = 6.9 Hz, 1H), 6.85 (t, J = 6.9 Hz, 1H),
6.21 (d, J = 16.1 Hz, 1H), 4.22 (t, J = 6.7 Hz, 2H), 2.62 (d, J = 9.8 Hz, 6H), 1.74 — 1.66 (m, 2H), 1.44
(9, =7.5 Hz, 2H), 0.97 (t, J = 7.4 Hz, 3H).*C NMR (100 MHz, CDCl5): & 167.8, 148.1, 146.7, 129.3,
127.3,125.4,122.2,118.2, 113.5, 112.5, 64.5, 30.9, 19.2, 17.0, 15.6, 13.8. MS (EIl) m/z (%): 280, 272,
199, 172, 159, 146, 103, 92, 63. ESI-MS m/z (%) 273 (100) [M+H]". Calcd for C1gH,0N,O,: C, 70.56;
H, 7.04; N, 10.29; Found: C, 70.42; H, 7.07; N, 10.36;

(2E)-ethyl 3-(2,8-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4h):'H NMR (400 MHz, CDCls): &
8.17 (d, J = 6.8 Hz, 1H), 7.93 (d, J = 16.1 Hz, 1H), 7.10 (d, J = 6.8 Hz, 1H), 6.86 (t, J = 6.9 Hz, 1H),
6.22 (d, J = 16.1 Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 2.62 (d, J = 10.2 Hz, 6H), 1.36 (t, J = 7.1 Hz, 3H).
3C NMR (100 MHz, CDCls): & 167.7, 148.0, 146.6, 129.3, 127.3, 125.4, 122.1, 118.1, 113.5, 112.6,
60.5, 17.0, 15.6, 14.4. MS (El) m/z (%): 244, 213, 207, 199, 197, 172, 169, 146, 102, 92, 85, 63;
ESI-MS m/z (%) 245 (100) [M+H]". Calcd for Cy4H:sN,O,: C, 68.83; H, 6.60; N, 11.47; Found: C,
68.72; H, 6.62; N, 11.54;

(2E)-butyl 3-(2,7-dimethyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4i):



'H NMR (400 MHz, CDCly): § 8.19 (d, J = 7.0 Hz, 1H), 7.91 (d, J = 16.1 Hz, 1H), 7.37 (s, 1H), 6.79 (d,
J=7.0Hz, 1H), 6.18 (d, J = 16.1 Hz, 1H), 4.24 (t, J = 6.7 Hz, 2H), 2.60 (s, 3H), 2.44 (s, 3H), 1.71 (dt,
J=14.6, 6.8 Hz, 2H), 1.46 (g, J = 7.5 Hz, 2H), 0.98 (g, J =5.3 Hz, 3H). *C NMR (100 MHz, CDCl,): 5
167.9, 149.0, 146.9, 137.7, 129.1, 123.7, 116.1, 116.0, 111.6, 64.4, 30.9, 21.3, 19.2, 15.4, 13.8. ESI-MS
m/z (%) 273 (100) [M+H]*. Calcd for CisH2N,O,: C, 70.56; H, 7.40; N, 10.29; Found: C, 70.42; H,
7.43; N, 10.36;

Ethyl 3-((E)-2-(butoxycarbonyl)vinyl)-imidazo[1,2-a]pyridine-2-carboxylate(4j):'H NMR (400
MHz, CDCls): 6 8.48 — 8.37 (m, 2H), 7.78 (d, J =9.1 Hz, 1H), 7.41 - 7.35 (m, 1H), 7.04 (t, J = 6.9 Hz,
1H), 6.75 (d, J = 16.6 Hz, 1H), 4.50 (g, J = 7.1 Hz, 2H), 4.24 (t, J = 6.7 Hz, 2H), 1.75 - 1.65 (m, 2H),
1.48 — 1.41 (m, 5H), 0.96 (t, J = 7.4 Hz, 3H). **C NMR (100 MHz, CDCl,): § 166.9, 163.1, 146.0,
137.3,129.1, 127.4, 125.3, 119.6, 119.4, 118.1, 64.8, 61.6, 30.7, 19.1, 14.3, 13.7. ESI-MS m/z (%) 317
(100) [M+H]". Calcd for Cy7H,0N,0,: C, 64.54; H, 6.37; N, 8.86; Found: C, 64.67; H, 6.39; N, 8.80;

(2E)-methyl 3-(7-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4k):

'H NMR (400 MHz, CDCls): & 8.22 (d, J = 6.8 Hz, 1H), 7.99 (s, 1H), 7.89 (d, J = 16 Hz, 1H), 7.48 (s,
1H), 6.86 (d, J = 6.8 Hz, 1H), 6.38 (d, J = 16 Hz, 1H), 3.84 (s, 3H), 2.47 (s, 3H),. *C NMR (100 MHz,
CDCly): § 167.6,137.7, 137.2, 128.9, 123.4, 117.1, 116.6, 112.8, 51.8, 21.3. ESI-MS m/z (%) 217 (100)
[M+H]*. Calcd for C1,H1,N,0,: C, 66.65; H, 5.59; N, 12.96; Found: C, 66.54; H, 5.62; N, 13.02;

(2E)-ethyl 3-(7-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate (41):*H NMR (400 MHz, CDCls): § 8.22
(d, J=6.8 Hz, 1H), 7.98 (s, 1H), 7.88 (d, J = 16 Hz, 1H), 7.47 (s, 1H), 6.85 (d, J = 7.2 Hz, 1H), 6.38 (d,
J =16 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 2.46 (s, 3H), 2.47 (t, J = 7.2 Hz, 3H). **C NMR (100 MHz,
CDCly): 6 167.3,137.6, 137.3, 128.7, 123.5, 117.0, 116.6, 113.2, 60.6, 21.3, 14.4. ESI-MS m/z (%) 231
(100) [M+H]". Calcd for C;3H1,N,0,: C, 67.81; H, 6.13; N, 12.17; Found: C, 67.70; H, 6.16; N, 12.23;

(2E)-methyl 3-(8-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4m):'"H NMR (400 MHz, CDCl,): &
8.19 (d, J = 6.8 Hz, 1H), 8.07 (s, 1H), 7.87 (d, J = 15.9 Hz, 1H), 7.15 (d, J = 6.8 Hz, 1H), 6.93 (t, J =
6.8 Hz, 1H), 6.42 (d, J = 15.9 Hz, 1H), 3.83 (s, 3H), 2.63 (s, 3H). *C NMR (100 MHz, CDCl,): &
167.7, 135.6, 128.8, 128.3, 125.7, 121.9, 114.2, 114.1, 51.8, 20.9, 16.9. ESI-MS m/z (%) 217 (100)
[M+H]". Calcd for C1,H1,N,0,: C, 66.65; H, 5.59; N, 12.96; Found: C, 66.52; H, 5.61; N, 13.04;

(2E)-ethyl 3-(8-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4l):'"H NMR (400 MHz, CDCl,): & 8.19
(d, J=6.7 Hz, 1H), 8.02 (s, 1H), 7.87 (d, J = 15.9 Hz, 1H), 7.13 (d, J = 6.8 Hz, 1H), 6.91 (t, J = 6.9 Hz,
1H), 6.40 (d, J = 15.9 Hz, 1H), 4.32 — 4.26 (m, 2H), 2.64 (s, 3H), 1.35 (t, J = 7.2 Hz, 3H). *C NMR
(100 MHz, CDCly): & 167.2, 136.2, 128.8, 128.4, 125.2, 122.0, 114.7, 114.0, 60.6, 16.9, 14.4. ESI-MS
m/z (%) 231 (100) [M+H]". Calcd for Cy3H14N,O,: C, 67.81; H, 6.13; N, 12.17; Found: C, 67.68; H,
6.17; N, 12.26;

(2E)-butyl 3-(6-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate(40):*H NMR (400 MHz, CDCls): & 8.07
(s, 1H), 7.96 (s, 1H), 7.83 (d, J = 15.9 Hz, 1H), 7.57 (d, J = 9.1 Hz, 1H), 7.14 (d, J = 9.1 Hz, 1H), 6.36
(d, J =15.9 Hz, 1H), 4.21 (t, J = 6.7 Hz, 2H), 2.38 (s, 3H), 1.72 — 1.65 (m, 2H), 1.43 (q, J = 7.4 Hz,
2H), 0.95 (t, J = 7.4 Hz, 3H).*C NMR (100 MHz, CDCl,): & 167.45, 136.86, 129.21, 128.65, 123.86,
122.02, 117.70, 113.69, 64.53, 30.84, 19.22, 18.40, 13.77. MS (EIl) m/z (%): 258, 202, 185, 158, 145,
92, 77, 51; ESI-MS m/z (%) 259 (100) [M+H]". Calcd for Ci5H1sN,0,: C, 69.74; H, 7.02; N, 10.84;



Found: C, 69.62; H, 7.02; N, 10.91;

(2E)-methyl 3-(6-methyl-imidazo[1,2-a]pyridin-3-yl)acrylate(4p):'"H NMR (400 MHz, CDCl): §
8.11 (s, 1H), 8.02 (s, 1H), 7.86 (d, J = 15.9 Hz, 1H), 7.69 (d, J = 9.0 Hz, 1H), 7.21 (d, J = 8.7 Hz, 1H),
6.40 (d, J = 15.9 Hz, 1H), 3.84 (s, 3H), 2.41 (s, 3H). **C NMR (100 MHz, CDCls): & 167.7, 136.0,
129.8, 128.7, 124.3, 122.0, 117.5, 113.8, 51.9, 18.4. ESI-MS m/z (%) 217 (100) [M+H]". Calcd for
C1,H1:N,0,: C, 66.65; H, 5.59; N, 12.96; Found: C, 66.74; H, 5.55; N, 12.88;



3a

2195
ELLG

[m]

|

Foo
F1o0

F1o0

F108
Fsm

F1.08

H_v 2.00

ppm 1)

1951

SEgLL
B2 LL
BELSTL
oo 271 )

FELBTL
LEE'8T1
LISEEL

5T LEL H.\\n
651 GEL

=)

T
100

T
150

prm (f1)




3b

TLET

2E55
EZLG
ZEF'E
FEFE
flt=g=}
FRT L
2022
LEE s
BEE'L
Q5872
0iFL
28F L
EFL

N

oo

a0

iy
A
oo
oo

00

ppm (1)

oy T il

tZT 5L
ar0akl

hma.h: /
n_wm.wﬁ |/
£E0 AT y/
959871 Uu.
CIHOTL

azoEE, ——
85ELEL H.\\n
ZEEBEL

i ——

=)

100

150

200

prm (f1)




3c

oFAT

PEES ——
vhis

mwm.m
mmm.m %
959 ————=
oFE9
opg
Bt e
=)
[i2=9}

= 301

113

+ 105

T 507
= 0487

=09

W22

8.0

a0

prm (f1)

0s0Ll

oLkl
2a0iLl

19521
SE61ETL

nan Lzl
059421
185821
vz =rA
299871
SEFEEL
okLLel
q158E1

=)

T
100

T
150

prm (f1)




3d

PN

ZE5'5
SLLE

SFOL
Sa0L
ZET L
ThEL
QEEL
EFEL
092

sews ——
&g ——7
692 |\

A

T 300

102
T 1.00

103

207
W 1.05

T 200

U122

70

prm it1)

GEZ 81

995911
FLELLL
0zLeel
EEE'AZ]
tTIETL
CLYETL
152871
8TIEEL
9987 L8]

SFEREL

B [ I

T

=)

T
100

T
150

prm (f1)




3e

el

W
oo
oo

20

70 6.0 50 4.0 30

50

a0
prm (f1)

LZLELL
I5Z5L
5L
FrAng=a"

SPELLL
bEELLL p

L ug=ra |/

SEL9TL
919zL w
LISEZL K
207 1EL /
SOEPEL

#1Z9g) K
nsearl

£7oal

PEZ P ——

=)

T
100

T
150

T
200

prm (f1)




3f

QT

585G —
avgs ———

BEF'E
2158
ZhL
AL
EEOL
5502
£A0L
0872
BRT L
ABTL
2022
oLes
BlFL
Fisia
=1 5=
gL

e

= 308

Wi
=
oo

T 085

7.0 6.0 a0 40 3.0 20

50

prm (f1)

20054
0951
S5
|0zakl
98aLl

PEVTL M
BOE9TL [/
0B29ZL H/
TI06TL

ZoEEl ———
986584 —7
064 PEL
zEgsel
25981

R ———
SLTFAl

=)

T
100

T
150

prm (f1)




39

[ 4=

TLEE
2895
1459
2859
angg
2969
GLE'D
00 L
A
BF0L
5571
FA:TAYS
YAy
08z
e
tFEF L
TIEL
iz

N\

ity
oo

a=

T 116

T 306
= 200

= 1.04
F 107

a0

W22

prm (f1)

SE0LL

LFETLL
29951
[E==0=1 0
B9 AL
tOaTol
FRTETL
L LT

taL8TL
SrEeTl

FOSETL
FASEE]
489981

tiLarl

SR ———
ZLZFal

=)

T
100

T
150

prm (f1)




3h

IEL'E

0955
LBS

!

T304

T 1.00
F1m

Fim

T 202
T 103

b

30

4.0

=]

W=

70

prm (f1)

2Ll

PG
LS5
qLaaLl
15T LLL
g0l
15Tl
IBF FZ1
SOLLTL
BrL BT
0Eacl
EFZ LEL
SREEE]
SELFEL

25598

FAFSFL

BEL AL ——
a0z Al

lll L

Ll

=)

T
100

T
150

prm (f1)




3i

BZE |

7955
992G >
5999
9299
£029
6912
[0
60T 2
2T
e 2
055 s ——
ey ——

L ——=
w1 —7
el

=815

T 085
102

F 110

T 302
T+ 206

Faim

g0 70 6.0 a0 4.0 30 20 10 on

a0
prm (f1)

£85°TLL

09,911
e L [/
i) »

£6L5T1

OFeE L5

Leboraboll Ll

=)

T
100

T
150

T
200

prm (f1)




3

[m]

LTE L

ELET

755
2085

—

= 9.03

> 3.06

T
100

T8

Wy g
S s
BRREE

10

20

30

40

20

B0

70

g0
ppm 1)

TN ———,

avz IE
£05 1S p

199 vE

=0 A
A00ALL
AZTALL
08+ 21
SHLSTL
[t =AY
SFIEEL
SFESEL
L4558

EFZLEL

N s

95 L5

I¥

=)

100

150

200

prm (f1)




3k

LZE L

9T

¥ 808

¥ 310

F1.03
F106

] 7o G0 a0 4.0 in 20 10 oo

a0
pim (f1)

Sa0Ll

POE e ———
159 ¥

SEVTLL

aoFaLl [/
SA0ETL [/
Z0L5T1 [/
189acl |/

ooFesl ——
_

1Z5'sEL
BEE LEL |\\

0LL L5l

a0

T
100

T
150

prm (f1)




3l

a1as
QLG

Cl

Fion
F 100

F 105

TFanz

F 205

4.0

an

60

7o

o

a0
ppm (1]

SWTLL

PV LLL [/
BE0ELL H,”
205 421

182 vz

S5C8T4

Pr=g:T AN w
LA06TL

$THIEL &
976 9E) —

SEF ARl

=)

T
100

T
150

T
200

prm (f1)




3m

2]

[ni=R=t
095
O2d's
TELG

1859
jelsiege ]
SLaa
2969
SoEa
ATT L
BFEL
0L
el
£8F L
1052
2592

WIPZA D)

Cl

* 285

Foms
T 100

102

T 1.04
F 2
*+ 203
=106
F 087

20

30

4.0

50

1]

70

prm (f1)

oF0Ll

FRLLTL
0LE8T1
LE0BZL

BEFTLL
ELEFLLL
BLLTTL ,
EREETL

EEOLEL
99498

T
100

T
1a0

T
200

ppm (1]




3n

fat=ion

CBGG ———
602G

LE5'8
559
L2
ErTL
a0
A
=203
20572
Fics

)

Cl
s

= 305

Wi
22

+ 104

e
3205
T 085

1.0

20

30

4.0

5.0

=]

70

g0

a0

prm (f1)

[S=r vt

[0} =10
s0ZALL
SLVRTL
0LE°8T1
BLEETL
280°6TL
CLFETL

OFFEEl ———

e, —— 7
£52°9E1 &
20898}

Sk gl |\\

I.IL

=)

T
100

T
150

T
200

prm it1)




30

A6¥'G

T H D OD = @
wDE TN - D
R
e T

\_ Fam

——=== F1.00

———— 088

—e 1 1m

T 106
T 500
18

8.0
ppm (1)

E50F L

TIT L
algall
1506
BTV T
BL5 VT
18562 |

955621
06621
LT EL
N
TISTHL ——

e

\

25 L

|

T
100

ppm (f1)




e S T S S

W

G419

)\

5.0947

5471

HaC o o
s Ny CH

H -/ "Ph

[m] [m]
e ! w W Wy
i = = = frad
oo fu] o fu] o0
Qo (=] [=] o (= N
T T —T T T — T T — T
s . z 1 y 2. |
I ~
13 [ @
T oo c =
z a2
1 [m]
MR- \ 1‘ J N
T T T T T T T T T T T T T
ey 20 0 o 50 0




3q

THT ——
29T

£8FG
ZHE'G
2459
06F9
059
268'g
9169
BETL
L¥TL
15272
jel=r
ez
89z
84774
SOEL
FLEL
lZE' L
GLEL
CHE'L

e

= 3.00
= 3.04

=089

=048

F1.00

=1.00

Y
-
f=r=1
=151

1.0

4

7.0

8.0

ppm (f1)

204
LEOLL
a0k 4L

=
GOOG L
8L5TT)
99T
LEE' ST L
GE5 9T 1

28y 8Tl
95E°8T

206 v, ——

T
100

ppm (f1)




3r

8155

F1.00

F 100

F1os

F 2o

TFras

TF 214

N

T 204

50

6.0

prm (f1)

BRTTLL
vl
£ LT
BRLFTL
ZLZazl
95T LT
FAFLTL
2LELT
BEERTI
forA=3 =T
219871
ABLBTL
aFEacl
SL0BZL
E9TZEL
Qa9 LE]

>

=)

T
100

T
150

prm (f1)




4a

SO0
£860
LooL
SLEL
LEEL
A= o
LiF'L
GaF' L
LS
LagL
GEa°L
LLLL
SELL
2581
Jul==r4

W [

[m]

CO.Bu

|

+ 300

T zo5
T zoa

F 200

T 206

T 0484

T 1.00
= 1.00
T+ 1.04
T 0.86

> 1.01

oo

50

ppm (i1}

GaLEL
oGl
LET'GEL

Lagoo

FEF D
tZLOLl
P0LL
[nl=1

LBLELL
LEEELL

O LLL
LOEFEL

[ g =FA Y
GEE BT

SHEabL

BEL 2L

_

=
S\
—

&
|

I
100

I
150

I
200

ppm it1)



[m]
1

I
10

tiogl

I
20

[=FagR=}

gzeT ———— = =30z [

rEE ———— e ;J = 3.0 r
# S
==/ % r oBZ°ZLL
— r ZENELE
I Bt 2Ll
e ez EE
I BEZOZL ———
i TR ———
100 F Bip O ———
BT L L
BT L L
Lee
. 1ot -2 Bb0E ————
e
5097 L =400 |
FrcYa % i
£EE L >i00
ees M o] [o
LT L
FLES ™ =100 |

I
3.0

CO,CH,

4.0

50

)

5.0

L

7.0

2.0

ppm i1}

1

4b

100

140

200

ppm (1)



4c

9597

CO.CoHg

F|3.08

>3

T 200

T 1.00

*1.02
*1.02
0483

100

= 0496

oo

1.0

20

30

4.0

a0

60

7o

g0

a0

ppm (1)

s ——_

L0951

£09'09

L00°ELL
0Lggll H/
09" L1

FLEFTL |/
SEEATL ——
POEETL

10z A L

BZ9L9)

i

T
100

T
150

T
200

ppm (1)




4d

0050
SaE0
£ooL
aLEL
tEE
SEFL
FEFE
LiFL
LG L
oLg'L
==
0oL
ZTLL
S8

[m]

oL
LELL
Z6ET
S65' T

a

08Tt
s
POzt ——

/

a6L'a
LEZ'

—
1-T0)
gils H/
(gl
1= H/
BEE L
B7E L ufi

8805

CO,Bu

T+ 207

T z04

T 1487

= 2.00
- 204

T 1487

T+ 1.0z

T 1.01

= 1.00

T 1.00
= 1.00

ppm i1}

ZTLEL
DEE'SL |/

QEFFD

GIEaL
L

LLEZLE

noq.m: [/
mNN.NNF [/
B25EZL y/}

SO0'EZl
SEEEZL

ui=l= g}

GaL LAl

[m]

SSIRRT) T A N

I
100

I
150

I
200

ppm i1}




4e

ZLET
SLTT

fora=g5

2i1a |//

slza
sEL L
15
PET L
EY=-2 [/
GEG L H/
Bi5 L
BLEL H./ff

£a0's

[m]

M

CO,CH,

= 3.0z
= 3.0z

+ 200

F 1.00

T 086

- 1.00

T 0.8es
3 1.00

oo

50

ppm i1}

ELLLG

026 LLL
GBEEaLL

zerol
DBOCLL W.
B0F 2L

g8z EzL y

ZFIETL

262624
fobezl

SLTERL

tLisal

[m]

SN [ S S

I
100

I
150

ppm i1}




4f

[m]

GOE'T

FLGT

[
TiTE %

LOEF

C0,Et

F 202

= 3.00
= 3.02

T 200

J o9

1.0

= 1.00

T 1.00
1.0z

)V

7.0

2.0

ppm i1}

E0FEL

Bresl ——
sbeal

)

E05'00

Lii9L
Q60 LL
P LL

QLEZLL
BZ&alL
SGIZEL
QiPETL

SHLEZL
LOTETL

==tg=

QeLial

[m]

SRR 1 I S

I
100

I
150

ppm i1}




49

COBu

T 316

T 216
T 213

* G6.05

T 203

F1.00

F1.02
F1.02

T o493
F1.02

oo

1.0

20

30

4.0

]

6.0

70

g0

ppm (1)

51 ]

BESTLL
B0SELL

0LVl [/
LVELL [/
acszl |/
poezl ——
BTl —

FEOEF L

[ k=a:1

T
100

T
150

T
200

ppm (1)




4h

ore L
25871 UV/

QL8

%= |/.J/

2E9°T

292°F
AN
£O0EF

OZEt

CO,Et

|

F 3.04

* 6.06

Tz

T 103

T 104
F1.00

T 10z

F1.00

I
14

I
20

I
30

4.0

70

g0

ppm (1)

ol bk |/
295°5) ——

g ——"

BEF09

Z09TLL
BISELL

PEIELL

WiEzL [/
=) |/
sazezl ——
Boer, —

Leoerl

fit=i=ras]N

T
100

T
150

T
200

ppm (1)




4

fututa
SN
S5TF

JLJL_

(el

)

T 312

T 207
206

= 3.00
304

T 200

T 1.00

086

+ 147

T 100
F1.03

ppm (1)

JLTR )
PrEGL [/
9ETEL ———

86T 1T ——

CE0E

SS9

eI —
EBESLL
N

LBFETL
1 -

ZLLLEL

EFE9F L |//

5053 =1 00

5627491

e U

T
100

T
150

ppm (1)




4

OFE'0
BGE'0
LLG0
S
LR L

29t L
0at L

500 L
=k N
ansk
ZELt
0L L

LZTE
FEE
09ZE
5%

3
=

Wy W2

ey o
Z2FF

=rr ]
F=Fa]
LEOL
0L
=11
=T
BLE L
GLEd
BEEL
QEFL

2

e
o
I
[

WA

064 L
FEES
Far's
Qe

|

20

i

C0OzBu

T 26

T 528
Tz

T+ z.00
F 206

H1.om
T 104

F 105

T 107

J zoo

oo

1.0

V72

20

a0
ppm (f1)

£04°08

E65 LD
[==F ]
F4== R =T

000 EL
SEELL

S60°5LL
SZF'ELL
FOQELL
=i=rA=rA
GaETLTL

LO0EZL

SLTLEL

20091

0z0'eal
Za2'09l

[m]

I
100

I
150

ppm (i1}




4k

SaF'E

BERE

)

£ CO5CH

k)

=307

= 3.00

F1.00

=105

F1.03

F1.03
F1.03

=047

50

T
100

ppm (1)

LEE L2

£9L°15

[ ¥ AN
SZ0LLL

AFFETL
SERETL

EFTLEL |//

069 LE L

a=Fara=]s

T
100

T
150

ppm (1)




41

B5%'T

YW COCHs

N
4

i

o

* 3.07

=3m

F2m

T 100

=1.00

=100

045
T 1.00

F 1.0

oo

1.0

20

30

4.0

a0

60

7o

80

ppm (1)

LBEFL
£TE 1T

9509

CLFETE

GEFETL
QAT LEL
085 281

LPEL9L

T
100

T
150

T
200

ppm (1)




4m

£EQT

0=g'e

0—

Ny s

= 3.09

* 332

+1.00

=+ 1.00
=103

F1.00

= 1.00
* 1.0

oo

10

20

30

4.0

a0

60

7o

g0

ppm (1)

BEG'SL

FERLS

o=l
okt

055581

959491

T
100

ppm (1)




4n

! —.
=
B

=18

BEST

—

W

)

I

—

* 30

= 3.04

20

T 0485

*1.07
= 1.06

oo

50

100
ppm (1)

£BEFL ——
SEEal

L6509

CEEELL
FLOELL %
S9E° LT |/
0LLSTE
a0F8Tl
Fazra=rat UV

LZ9EL

05z 49l

200 150 100
ppm (1)




40

9260
=]
£LED
o=
£0F L
ZTh L
Ok L
BSF L
B
059
299 L
L2997
S04

1z K
BIST

K

LT
cIzh HV,

ez y ——

BEES ——.

BLE'9
el
)
se52
152
-] [/
=]
8562 H/ff
Ban's

= 3m

T 212
T 20z

T 207

T 1.00

F 1.0

+1.04
10

T8

oo

1.0

20

30

4.0

a0

60

7o

g0

a0

ppm (1)

ELLEL
a0ral
LZT6L

)

o 0E

CES'FY

CESELL

SOLLLE
BLOZTL

SETL

BF2TL |//

QO0TETL

)

a5aasl

BFF L9

L

T
100

T
150

ppm (1)




4p

ELFT

jeloe= oy

0eEs —.

0z+'g

oz 2
£77 2 H/ff
nazs —
vrE s

cogs [/
20g ——
Fii[N

= 3.03

+ 300

T 100

= 1.00

F1.00
F1.00

=188

W)

7o

g0

ppm (1)

STFEL

09815

FREELL

FLELLL
FOOZT L
0T L
TIHETL

F2LETL
QE09EL

0997291

I
100

I
150

ppm (1)




	A. General method
	B. General Procedure
	C. Analytical data

