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1. General remarks

Unless otherwise noted, all reagents were purchased from commercial suppliers and used
without purification. Indole, 2-methylindole, 5-bromoindole, methyl 3-oxovalerate,
N,N-dimethylaniline, and benzoylformic acid were purchased from Energy Chemical Company.
2-Methoxyethyl acetoacetate, ethyl 4-chloroacetoacetate, 1,2,3,4-tetrahydroquinoline,
1-methylpyrrole, benzyl mercaptan, and glyoxal dimethyl acetal were purchased from Alfa Aesar
Chemical Company. 6-Methylindole, 5-methoxyindole, 4-nitroindole, and
ethyl-3-(2-furyl)-3-oxoprpanote were purchased from Accela ChemBio Co., Ltd. 2-Methylfuran
was purchased from Aladdin Industrial Corporation. Methyl acetoacetate, ethyl acetoacetate,
and 2,4-pentanedione were purchased from Sinopharm Chemical Reagent Co., Ltd. Pyruvic
aldehyde, 5-methoxy-7-methylindole, 5-fluoro-2-methylindole, 7-ethyl-1H-indole, 4-chloroindole,
and 6-bromoindole were purchased from Adamas Reagent Co., Ltd. 6-Nitroindole,
5-methylindole,  7-azaindole,  5-methyl-1H-pyrrolo[2,3-b]pyridine,  3,4-(methylenedioxy)
phenylglyoxal hydrate, 5-bromo-2-thiopheneglyaxal hydrate, and 4-bromophenylglyoxal hydrate
were purchased from BePharm Co., Ltd. 'H and 3C NMR spectra were recorded on a Bruker
AV-400. Chemical shifts are expressed in ppm relative to MeaSi in CDCl; or DMSO-ds. IR spectra
were recorded on a FT-IR Bruker (EQUINOX 55). Unless otherwise noted, all reactions were
conducted in a 10 mL of V-type flask equipped with triangle magnetic stirring.

2. Synthesis of 1,4-diketones (4a—4ag, 4ah, 5a—-5k)

In a typical reaction, an aqueous solution of pyruvic aldehyde 1a (90.0 mg, 0.5 mmol, 40 wt%)
was mixed with 2,4-pentanedione 2a (50.0 mg, 0.5 mmol) and indole 3a (58.5 mg, 0.5 mmol) in
water (1.0 mL) under air. The mixture was then stirred at 80 °C for 5 h. After reaction completion,
the mixture was cooled to room temperature and then extracted with ethyl acetate (1.5 ml x 3).
The organic phases were combined, and subjected to isolation with preparative TLC [eluting
solution: petroleum ether/ethyl acetate = 3/1 (v/v)]. Tests for substrate scope were all
performed with an analogous procedure. Large scale synthesis of 4a was performed also in the
similar procedure. The product 4a was isolated by silica column chromatography.

3. Synthesis of 6a, 6b and 6¢

In a 10 mL of V-type flask equipped with triangle magnetic stirring, 1c (53.5 mg, 0.5 mmol), 2a
(50.0 mg, 0.5 mmol) and 3b (80.5 mg, 0.5 mmol) was mixed in EtOH (1.0 mL, 50 wt%), The
mixture was then stirred 4 hours under 80 °C. After reaction, the mixture was cooled to room
temperature, and the product was obtained by isolation with preparative TLC (eluting solution:
petroleum ether / ethyl acetate = 3 / 1 (v/v)). The desired product 6a was obtained in 67 % yield,
105.6 mg.

In a 10 mL of V-type flask equipped with triangle magnetic stirring, 1d (53.5 mg, 0.5 mmol), 2a
(50.0 mg, 0.5 mmol) and 3b (80.5 mg, 0.5 mmol) was mixed in EtOH (1.0 mL, 50 wt%), The
mixture was then stirred 4 hours under 80 °C. After reaction, the mixture was cooled to room
temperature, and the product was obtained by isolation with preparative TLC (eluting solution:
petroleum ether / ethyl acetate = 3 / 1 (v/v)). The desired product 6b was obtained below 5 %
yield.
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In a 10 mL of V-type flask equipped with triangle magnetic stirring, 1e (87.0 mg, 0.5 mmol, 60
wt%), 2a (50.0 mg, 0.5 mmol) and 3a (58.5 mg, 0.5 mmol) was mixed in EtOH (1.0 mL, 50 wt%),
The mixture was then stirred 4 hours under 80 °C. After reaction, the mixture was cooled to
room temperature, and the product was obtained by isolation with preparative TLC (eluting
solution: petroleum ether / ethyl acetate = 3/1 (v/v)). The desired product 6¢ was obtained in 86 %
yield, 130.6 mg.

4. Synthesis of 7a

Compound 4a (135.5 mg, 0.5 mmol) mixed with EtOH (1.0 mL) and PTSA (17.2 mg, 20 mol %) in a
10 mL of V-type flask equipped with triangle magnetic stirring. The mixture was then stirred at 60
°C for 3 hours. After reaction, the mixture was cooled to room temperature, and the product was
obtained by isolation with preparative TLC (eluting solution: petroleum ether / ethyl acetate =
5/1 (v/v)). The desired product 7a was obtained in 89 % yield, 112.6 mg.

5. Synthesis of 7b

Compound 4a (135.5 mg, 0.5 mmol) mixed with EtOH (1.0 mL) and Sc(OTf) (12.2 mg, 5 mol %) in
a 10 mL of V-type flask equipped with triangle magnetic stirring. The mixture was then stirred at
80 °C for 5 hours. After reaction, the mixture was cooled to room temperature, and the product
was obtained by isolation with preparative TLC (eluting solution: petroleum ether / ethyl acetate
=5/1 (v/v)). The desired product 7b was obtained in 55 % yield, 58.0 mg.

6. Synthesis of 8a

In a 10 mL of V-type flask equipped with triangle magnetic stirring, 4a (135.5 mg, 0.5 mmol) and
12a (80.3 mg, 0.75 mmol) was mixed in water (1.0 mL), The mixture was then stirred 6 hours
under 100 °C. After reaction, the mixture was cooled to room temperature and then extracted
with ethyl acetate (1.5 ml x 3). The organic phase was combined together, and then subjected to
isolation with preparative TLC (eluting solution: petroleum ether / ethyl acetate = 3/1 (v/v)). The
desired product 8a was obtained in 74 % yield, 126.5 mg.

7. Synthesis of 9a

Compound 4a (135.5 mg, 0.5 mmol) mixed with EtOH (1.0 mL) and K>COs (69.0 mg, 0.5 mmol) in
a 10 mL of V-type flask equipped with triangle magnetic stirring. The mixture was then stirred at
80 °C for 1h. After reaction, the mixture was cooled to room temperature, and the product was
obtained by isolation with preparative TLC (eluting solution: petroleum ether / ethyl acetate =
3/1 (v/v)). The desired product 9a was obtained in 62 % yield, 71.0 mg.

8. Synthesis of 10a

Compound 4a (135.5 mg, 0.5 mmol) mixed with EtOH (1.0 mL) and K>COs (138.0 mg, 1.0 mmol) in
a 10 mL of V-type flask equipped with triangle magnetic stirring. The mixture was then stirred at
80 °C for 10 h. After reaction, the mixture was cooled to room temperature, and the product was
obtained by isolation with preparative TLC (eluting solution: petroleum ether / ethyl acetate =
3/1 (v/v)). The desired product 10a was obtained in 40 % yield, 44.2 mg.

9. Synthesis of 11a and 11b
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Compound 4a (135.5 mg, 0.5 mmol) mixed with CHsCN (1.0 mL) and K>COs3 (69.0 mg, 0.5 mmol)
in a 10 mL of V-type flask equipped with triangle magnetic stirring. The mixture was then stirred
at 80 °C for 10 hours. After reaction, the mixture was cooled to room temperature, and the
product was obtained by isolation with preparative TLC (eluting solution: petroleum ether / ethyl
acetate = 3/1 (v/v)). The desired product 11a was obtained in 48 % vyield, 60.7 mg and product
11b was obtained in 42 % vyield, 53.2 mg.

10. Spectroscopic data of products

3-Acetyl-4-(1H-indol-3-yl)hexane-2,5-dione (4a): Brown solid, mp: 100 — 102 °C. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.80 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.37 (d, / = 8.0 Hz, 1H), 7.22 (t, J
=7.2 Hz, 1H), 7.16 (t, J = 7.2 Hz, 1H), 7.03 (d, J = 2.4 Hz, 1H), 4.84 (s, 2H), 2.33 (s, 3H), 2.07 (s, 3H),
1.85 ppm (s, 3H). 3C NMR (100 MHz, CDCls, 25°C) & = 206.5, 203.5, 202.5, 136.5, 126.0, 124.2,
122.8, 120.5, 118.6, 111.8, 108.5, 69.4, 50.4, 30.4, 30.3, 28.3 ppm. IR (film): 3399, 2926, 1701,
1422, 1356, 1250, 746, 426 cm™. HRMS-ESI (m/z) calcd for CigH17NNaOs, [M + Nal* 294.1106,
found 294.1102.

3-Acetyl-4-(4-hydroxy-1H-indol-3-yl)hexane-2,5-dione (4b): Brown viscous liquid. *H NMR (400
MHz, DMSO-ds, 25 °C) & = 10.99 (s, 1H), 9.69 (s, 1H), 7.07 (s, 1H), 6.87 (t, J = 8.0 Hz, 1H), 6.81 (d, J
= 8.0 Hz, 1H), 6.40 (d, J = 7.6 Hz, 1H), 5.23 (s, 1H), 4.68 (d, J = 11.6 Hz, 1H), 2.23 (s, 3H), 1.98 (s,
3H), 1.90 ppm (s, 3H). 3C NMR (100 MHz, DMSO-ds, 25°C) & = 206.6, 203.4, 202.9, 151.6, 138.8,
123.6, 122.9, 116.2, 108.5, 104.0, 103.8, 70.6, 30.6, 29.6, 28.2 ppm. IR (film): 3391, 2924, 1696,
1457, 1355, 1271, 1041, 740, 567 cm™. HRMS-ESI (m/z) calcd for CigH17NNaOs, [M + Nal*
310.1055, found 310.1047.

3-Acetyl-4-(4-chloro-1H-indol-3-yl)hexane-2,5-dione (4c): Yellow viscous liquid. *H NMR (400
MHz, CDCls, TMS, 25°C) & = 9.10 (s, 1H), 7.34 — 7.30 (m, 1H), 7.18 — 7.15 (m, 2H), 7.03 (d, J = 2.4
Hz, 1H), 5.89 (d, J = 11.2 Hz, 1H), 4.57 (d, J = 11.6 Hz, 1H), 2.34 (s, 3H), 2.18 (s, 3H), 2.00 ppm (s,
3H). 3C NMR (100 MHz, CDCls, 25°C) 6 = 206.6, 203.6, 203.1, 137.6, 125.4, 125.2, 123.3, 122.7,
121.9, 110.8, 109.2, 72.4, 48.0, 30.2, 28.7, 28.0 ppm. IR (film): 3371, 2924, 1699, 1422, 1357,
1192, 937, 738, 568, 502 cm™. HRMS-ESI (m/z) calcd for CigH16CINNaOs, [M + Na]* 328.0716,
found 328.0715.

3-Acetyl-4-(5-bromo-1H-indol-3-yl)hexane-2,5-dione (4d): Yellow viscous liquid. *H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.59 (s, 1H), 7.76 (s, 1H), 7.31 (d, J = 8.8 Hz, 1H), 7.26 (d, J = 8.8 Hz,
1H), 7.07 (d, J = 1.6 Hz, 1H), 4.78 (s, 2H), 2.33 (s, 3H), 2.09 (s, 3H), 1.87 ppm (s, 3H). 3C NMR
(100 MHz, CDCls, 25°C) & = 206.0, 203.0, 202.1, 135.0, 127.7, 125.9, 125.3, 121.2, 113.9, 113.2,
108.4, 69.3, 50.1, 30.4, 30.3, 28.4 ppm. IR (film): 3413, 2937, 1701, 1456, 1356, 1194, 802, 607,
423 cm™. HRMS-ESI (m/z) calcd for C1sH16BrNNaOs, [M + Na]* 372.0211, found 372.02009.
3-Acetyl-4-(5-methyl-1H-indol-3-yl)hexane-2,5-dione (4e): Brownish solid, mp: 148-150 °C. 'H
NMR (400 MHz, CDCls, TMS, 25 °C) & = 8.56 (s, 1H), 7.38 (s, 1H), 7.25 (d, J = 8.4 Hz, 1H), 7.04 (d, J
= 8.4 Hz, 1H), 6.98 (d, J = 2.4 Hz, 1H), 4.81 (s, 2H), 2.46 (s, 3H), 2.33 (s, 3H), 2.07 (s, 3H), 1.85 ppm
(s, 3H). *3C NMR (100 MHz, CDCls, 25°C) & = 206.6, 203.4, 202.5, 134.8, 129.8, 126.3, 124.4,
124.2, 118.1, 111.4, 108.0, 69.4, 50.4, 30.4, 30.2, 28.2, 21.6 ppm. IR (film): 3384, 2918, 1724,
1697, 1355, 1263, 1157, 1100, 790, 618, 559 cm~. HRMS-ESI (m/z) calcd for C17H1sNNaOs, [M +
Nal* 308.1263, found 308.1262.

3-Acetyl-4-(5-methoxy-1H-indol-3-yl)hexane-2,5-dione (4f): Brownish viscous liquid. *H NMR
(400 MHz, CDCl3, TMS, 25°C) & = 8.68 (s, 1H), 7.26 (d, J = 8.8 Hz, 1H), 7.05 (s, 1H), 7.00 (s, 1H),
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6.88 (d, J = 8.4 Hz, 1H), 4.80 (s, 2H), 3.87 (s, 3H), 2.32 (s, 3H), 2.09 (s, 3H), 1.86 ppm (s, 3H). 13C
NMR (100 MHz, CDCls, 25°C) 6 = 206.4, 203.5, 202.5, 154.7, 131.6, 126.6, 124.7, 112.9, 112.5,
108.1, 100.4, 69.2, 55.9, 50.3, 30.4, 30.3, 28.3 ppm. IR (film): 3397, 2941, 1701, 1582, 1486, 1356,
1254, 1216, 1030, 801, 637, 562 cm™. HRMS-ESI (m/z) calcd for Ci7H19NNaOs, [M + Nal*
324.1212, found 324.1208.

3-(4-Acetyl-2,5-dioxohexan-3-yl)-1H-indole-5-carboxylic acid (4g): Brown solid, mp: 225-227 °C.
IH NMR (400 MHz, DMSO-ds, 25 °C) & = 12.49 (s, 1H), 11.53 (s, 1H), 8.23 (s, 1H), 7.74 (dd, J = 8.4,
1.2 Hz, 1H), 7.48 (d, J = 2.4 Hz, 1H), 7.44 (d, J = 8.8 Hz, 1H), 4.85 (d, J = 11.2 Hz, 1H), 4.80 (d, J =
11.6 Hz, 1H), 2.25 (s, 3H), 2.00 (s, 3H), 1.86 ppm (s, 3H). 3C NMR (100 MHz, DMSO-ds, 25°C) 6 =
206.2, 203.5, 202.6, 168.7, 139.4, 127.6, 125.9, 123.2, 122.4, 121.7, 112.2, 109.2, 68.8, 50.0, 30.9,
30.5, 28.3 ppm. IR (film): 3317, 3005, 1703, 1358, 1243, 998, 757, 428 cm™t. HRMS-ESI (m/z)
calcd for C17H17NNaOs, [M + Na]* 338.1004, found 338.1001.
3-Acetyl-4-(6-fluoro-1H-indol-3-yl)hexane-2,5-dione (4h): Yellow viscous liquid. *H NMR (400
MHz, CDCls, TMS, 25 °C) & = 8.86 (s, 1H), 7.54 — 7.51 (m, 1H), 7.08 — 7.05 (m, 2H), 6.92 (t, J = 9.2
Hz, 1H), 4.81 (s, 2H), 2.33 (s, 3H), 2.09 (s, 3H), 1.87 ppm (s, 3H). 13C NMR (100 MHz, CDCls, 25 °C)
& = 206.4, 203.3, 202.4, 160.1.( J = 237.7 Hz), 136.5.( J = 12.5 Hz), 124.5, 122.6, 119.5.( J = 10.1
Hz), 109.4.( J = 20.6 Hz), 108.6.( J = 2.3 Hz), 98.1.( J = 25.9 Hz), 69.26, 50.35, 30.43, 30.36, 28.24
ppm. °F NMR (377 MHz, CDCls, 25 °C) § = —119.93, —119.94, —119.95, —119.97 ppm. IR (film):
3375, 2936, 1700, 1627, 1354, 1255, 1093, 949, 804, 567, 431 cm~*. HRMS-ESI (m/z) calcd for
Ci6H16FNNaOs, [M + Na]* 312.1012, found 312.1010.

Methyl 3-(4-acetyl-2,5-dioxohexan-3-yl)-1H-indole-6-carboxylate (4i): Yellow viscous liquid. H
NMR (400 MHz, CDCls, TMS, 25 °C) & = 9.48 (s, 1H), 8.18 (s, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.66 (d, J
= 8.4 Hz, 1H), 7.28 (d, J = 2.0 Hz, 1H), 4.88 (d, J = 11.2 Hz, 1H), 4.83 (d, J = 11.2 Hz, 1H), 3.95 (s,
3H), 2.35 (s, 3H), 2.10 (s, 3H), 1.87 ppm (s, 3H). 13C NMR (100 MHz, CDCls, 25 °C) & = 206.2, 203.2,
202.2, 168.0, 135.9, 129.5, 127.6, 124.4, 121.4, 118.3, 114.3, 108.9, 69.4, 52.1, 50.2, 30.4, 30.3,
28.3 ppm. IR (film): 3367, 2951, 1707, 1435, 1357, 1285, 1220, 983, 775, 567 cm™. HRMS-ESI
(m/z) calcd for C1sH19NNaOs, [M + Na]* 352.1161, found 352.1157.
3-Acetyl-4-(6-methyl-1H-indol-3-yl)hexane-2,5-dione (4j): Brown viscous liquid. *"H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.51 (s, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.17 (s, 1H), 7.00 (d, J = 8.0 Hz,
1H), 6.96 (s, 1H), 4.81 (s, 2H), 2.45 (s, 3H), 2.32 (s, 3H), 2.07 (s, 3H), 1.84 ppm (s, 3H). 13C NMR
(100 MHz, CDCls, 25°C) 6 = 206.5, 203.4, 202.5, 136.9, 132.7, 123.9, 123.5, 122.3, 118.3, 111.6,
108.4, 69.5, 50.4, 30.3, 30.2, 28.2, 21.6 ppm. IR (film): 3397, 2923, 1703, 1356, 1252, 1155, 803,
266, 429 cm™t. HRMS-ESI (m/z) calcd for C17H19NNaOs, [M + Na]* 308.1263, 308.1269.
3-Acetyl-4-(6-nitro-1H-indol-3-yl)hexane-2,5-dione (4k): Yellow viscous liquid. *H NMR (400 MHz,
CDCls, TMS, 25°C) & = 11.43 (s, 1H), 8.39 (d, J = 2.0 Hz, 1H), 8.00 (dd, J = 8.8, 2.0 Hz, 1H), 7.67 (d, J
= 8.8 Hz, 1H), 7.43 (d, J = 2.4 Hz, 1H), 4.83 (q, J = 11.6 Hz, 2H), 2.33 (s, 3H), 2.09 (s, 3H), 1.87 ppm
(s, 3H).'3C NMR (100 MHz, CDCls, 25°C) 6 = 205.7, 202.4, 201.7, 143.1, 135.3, 130.5, 118.4, 115.1,
109.1, 108.7, 69.2, 49.8, 30.4, 30.2, 28.2 ppm. IR (film): 3380, 2924, 1704, 1511, 1340, 1063, 736,
567, 425 cm™. HRMS-ESI (m/z) calcd for Ci6H16N2NaOs, [M + Na]* 339.0957, found 339.0950.
3-Acetyl-4-(7-bromo-1H-indol-3-yl)hexane-2,5-dione (4l): Brown viscous liquid. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.80 (s, 1H), 7.54 (d, J = 1.2 Hz, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.28 —
7.25 (m, 1H), 7.04 (d, J = 2.4 Hz, 1H), 4.80 (s, 2H), 2.33 (s, 3H), 2.08 (s, 3H), 1.86 ppm (s, 3H). 3C
NMR (100 MHz, CDCls, 25°C) 6 = 206.2, 203.2, 202.2, 137.3, 124.9, 124.8, 124.7, 123.9, 123.8,
120.0, 116.4, 114.8, 114.7, 108.8, 69.3, 50.2, 30.5, 30.4, 28.3 ppm. IR (film): 3382, 2923, 1702,
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1418, 1357, 1252, 1155, 895, 805, 732, 568, 425 cm~. HRMS-ESI (m/z) calcd for C16H16BrNNaOs,
[M + Na]*372.0211, found 372.0214.

3-Acetyl-4-(7-ethyl-1H-indol-3-yl)hexane-2,5-dione (4m): Brown solid, mp: 129 — 131 °C. 'H NMR
(400 MHz, CDCl3, TMS, 25°C) & = 8.58 (s, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.13 (t, J = 7.2 Hz, 1H), 7.07
(d, J=7.2 Hz, 1H), 7.03 (d, J = 2.0 Hz, 1H), 4.85 (d, J = 11.2 Hz, 1H), 4.80 (d, J = 11.2 Hz, 1H), 2.84
(9,/=7.6 Hz, 2H), 2.33 (s, 3H), 2.09 (s, 3H), 1.86 (s, 3H), 1.34 ppm (t, J = 7.6 Hz, 3H). »3C NMR (100
MHz, CDCls, 25°C) 6 = 206.5, 203.4, 202.5, 135.3, 127.1, 125.9, 123.7, 121.2, 120.8, 116.3, 109.1,
69.6, 50.4, 30.3, 30.0, 28.3, 23.8, 13.7 ppm. IR (film): 3380, 2963, 1726, 1697, 1432, 1357, 1263,
1151, 796, 752, 628, 562, 463 cm~t. HRMS-ESI (m/z) calcd for CisH21NNaOs, [M + Na]* 322.1419,
found 322.1411.

3-Acetyl-4-(5-methoxy-7-methyl-1H-indol-3-yl)hexane-2,5-dione (4n): Brown solid, mp: 167 —
169 °C. *H NMR (400 MHz, CDCls, TMS, 25 °C) & = 8.52 (s, 1H), 7.00 (d, J = 2.4 Hz, 1H), 6.89 (d, J =
1.2 Hz, 1H), 6.71 (s, 1H), 4.81 — 4.75 (m, 2H), 3.86 (s, 3H), 2.43 (s, 3H), 2.32 (s, 3H), 2.10 (s, 3H),
1.87 (s, 3H). 13C NMR (100 MHz, CDCI3, 25 °C) 6 = 206.4, 203.4, 202.6, 154.8, 131.3, 126.1, 124.2,
122.1, 113.6, 108.7, 97.8, 69.4, 55.9, 50.3, 30.3, 30.2, 28.3, 16.6 ppm. IR (film): 3386, 2941, 1723,
1699, 1488, 1357, 1261, 1208, 1051, 828, 572 cm™*. HRMS-ESI (m/z) calcd for C1gH2:NNaOg4, [M +
Na]* 338.1368, found 338.1363.

3-Acetyl-4-(2-methyl-1H-indol-3-yl)hexane-2,5-dione (40): Yellow viscous liquid. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.35 (s, 1H), 7.47 (s, 1H), 7.27 (d, J = 7.6 Hz, 1H), 7.15 — 7.09 (m, 2H),
5.00 (s, 1H), 4.76 (s, 1H), 2.40 (s, 3H), 2.34 (s, 3H), 2.00 (s, 3H), 1.79 ppm (s, 3H). 3C NMR (100
MHz, CDCls, 25°C) & = 206.70, 203.2, 202.1, 135.5, 134.0, 126.9, 121.7, 120.2, 118.1, 110.9, 103.8,
66.6, 50.8, 31.6, 30.5, 27.9, 11.6 ppm. IR (film): 3391, 2926, 1703, 1460, 1427, 1356, 1252, 746,
435 cm™. HRMS-ESI (m/z) caled for C17H1sNNaOs, [M + Na]* 308.1263, found 308.1267.
3-Acetyl-4-(5-fluoro-2-methyl-1H-indol-3-yl)hexane-2,5-dione (4p): White solid, mp: 167 -
169 °C. 'H NMR (400 MHz, CDCls, TMS, 25 °C) & = 8.50 (s, 1H), 7.21 — 7.15 (m, 2H), 6.89 — 6.85 (m,
1H), 4.96 (s, 1H), 4.73 (s, 1H), 2.40 (s, 3H), 2.34 (s, 3H), 2.02 (s, 3H), 1.83 ppm (s, 3H). 13C NMR
(100 MHz, CDCls, 25°C) & = 206.4, 203.0, 202.0, 159.2, 156.9, 136.0, 131.9, 111.5 (J =9.7 Hz),
109.8 (J =26.0 Hz), 104.0, 103.2, 66.4, 50.5, 31.7, 30.5, 28.0, 11.7 ppm. °F NMR (377 MHz, CDCls)
6=-123.21,-123.21,-123.23, -123.24 ppm. IR (film): 3373, 2924, 1703, 1584, 1484, 1453, 1357,
1253, 1186, 966, 732, 608 cm™. HRMS-ESI (m/z) calcd for Ci7H1sFNNaOs, [M + Na]* 326.1168,
found 326.1163.

3-Acetyl-4-(1-ethyl-2-methyl-1H-indol-3-yl)hexane-2,5-dione (4q): Brownish solid, mp: 116 —
118 °C. *H NMR (400 MHz, CDCls, TMS, 25°C) 6 = 7.45 (s, 1H), 7.28 (d, J = 8.4 Hz, 1H), 7.17 (t, J =
6.8 Hz, 1H), 7.09 (s, 1H), 5.00 (s, 1H), 4.75 (s, 1H), 4.13 (dd, J = 10.6 Hz, 6.4 Hz, 2H), 2.44 (s, 3H),
2.33 (s, 3H), 2.00 (s, 3H), 1.74 (s, 3H), 1.30 ppm (t, J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCls, 25 °C)
6 =206.7, 203.1, 201.7, 135.9, 134.7, 126.1, 121.2, 119.7, 118.5, 109.1, 103.5, 66.5, 51.2, 38.0,
31.6, 30.5, 27.9, 15.2, 9.9 ppm. IR (film): 3401, 2974, 1693, 1468, 1419, 1348, 1192, 745, 484 cm~
1, HRMS-ESI (m/z) caled for C19H23NNaOs, [M + Na]* 336.1576, found 336.1578.
3-Acetyl-4-(1-methyl-1H-indol-3-yl)hexane-2,5-dione (4r): Yellow viscous liquid. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 7.62 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.27 — 7.25 (m, 1H),
7.16 (t, J = 7.6 Hz, 1H), 6.93 (s, 1H), 4.80 (q, J = 11.6 Hz, 2H), 3.75 (s, 3H), 2.32 (s, 3H), 2.09 (s, 3H),
1.85 ppm (s, 3H). 3C NMR (100 MHz, CDCl;, 25°C) § = 206.2, 203.0, 202.4, 137.2, 128.4, 126.7,
122.3, 120.1, 118.8, 109.7, 107.1, 69.7, 50.1, 32.9, 30.3, 29.9, 28.3 ppm. IR (film): 3402, 2936,
1704, 1473, 1424, 1356, 1259, 1155, 745, 429 cm™t. HRMS-ESI (m/z) calcd for C17H19NNaOs, [M +
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Na]* 308.1263, found 308.1262.

Ethyl 3-acetyl-2-(1H-indol-3-yl)-4-oxopentanoate (4s): Brown viscous liquid. *H NMR (400 MHz,
CDCls, TMS, 25°C) & = 8.34 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.27 — 7.16 (m,
2H), 7.04 (d, J = 2.4 Hz, 1H), 4.82 (d, J = 11.6 Hz, 1H), 4.74 (d, J = 12.0 Hz, 1H), 4.17 — 4.09 (m, 1H),
4.03 — 3.95 (m, 1H), 2.33 (s, 3H), 1.87 (s, 3H), 1.13 ppm (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz,
CDCls, 25°C) 6 = 202.6, 202.3, 172.5, 136.2, 126.1, 123.3, 122.6, 120.2, 119.3, 111.5, 109.6, 70.4,
61.5,42.5, 30.0, 29.4, 14.0 ppm. IR (film): 3403, 2983, 1725, 1423, 1358, 1253, 1189, 1160, 1099,
1019, 746, 505 cm™. HRMS-ESI (m/z) caled for Ci7H19NNaO4, [M + Na]* 324.1212, found
324.1216.

3-Acetyl-1-cyclopropyl-2-(5-methoxy-1H-indol-3-yl)pentane-1,4-dione (4t): Yellow solid, mp:
162 — 164 °C. 'H NMR (400 MHz, DMSO-d, 25 °C) & = 11.01 (s, 1H), 7.28 — 7.24 (m, 2H), 7.01 (d, J
= 2.0 Hz, 1H), 6.75 (dd, J = 8.8, 2.4 Hz, 1H), 4.90 (d, J = 11.2 Hz, 1H), 4.79 (d, J = 11.2 Hz, 1H), 3.75
(s, 3H), 2.22 (s, 3H), 2.00 - 1.96 (m, 1H), 1.85 (s, 3H), 0.86 — 0.79 (m, 1H), 0.74 — 0.54 ppm (m, 3H).
13C NMR (100 MHz, DMSO-ds, 25°C) 6 = 208.0, 203.6, 202.6, 154.0, 132.0, 127.1, 126.3, 112.9,
111.8, 107.5, 100.9, 68.7, 55.9, 50.3, 30.7, 30.7, 19.6, 11.4, 10.8 ppm. IR (film): 3377, 2939, 1727,
1694, 1485, 1357, 1218, 1063, 1026, 804, 629, 560 cm~. HRMS-ESI (m/z) calcd for C19H21NNaOQy,
[M + Na]* 350.1368, found 350.1361.
3-Acetyl-1-(benzofuran-2-yl)-2-(1H-indol-3-yl)pentane-1,4-dione (4u): Brown viscous liquid; H
NMR (400 MHz, CDCls, TMS, 25 °C) & = 8.59 (s, 1H), 7.86 (d, J = 7.2 Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H),
7.47 (s, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.35 (t, J = 8.0 Hz, 1H), 7.30 — 7.27 (m, 1H), 7.19 — 7.14 (m,
4H), 5.63 (d, J = 11.4 Hz, 1H), 5.09 (d, J = 11.4 Hz, 1H), 2.32 (s, 3H), 1.92 (s, 3H). 3C NMR (100
MHz, CDCls, 25°C) 6 = 203.3, 202.1, 188.2, 155.5, 151.3, 136.4, 128.3, 127.0, 125.9, 124.3, 123.8,
123.3,122.67,120.5,119.1, 114.2,112.3,111.7, 108.7, 69.7, 45.5, 31.1, 30.3.

IR (film): 3400, 3060, 1726, 1699, 1553, 1356, 1244, 1139, 910, 746, 612, 428 cm~ . HRMS-ESI
(m/z) calcd for C23H19NNaOg, [M + Na]* 396.1212, found 396.1211.
3-Acetyl-1-(benzo[d][1,3]dioxol-5-yl)-2-(1H-indol-3-yl)pentane-1,4-dione (4v): Yellow viscous
liquid. H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.43 (s, 1H), 7.72 - 7.69 (m, 1H), 7.61 (dd, J = 8.4,
1.6 Hz, 1H), 7.40 (d, J = 1.6 Hz, 1H), 7.29 — 7.26 (m, 1H), 7.16 — 7.13 (m, 2H), 7.03 (d, J = 2.0 Hz,
1H), 6.66 (d, J = 8.4 Hz, 1H), 5.90 (s, 2H), 5.58 (d, J = 10.8 Hz, 1H), 5.03 (d, J = 10.8 Hz, 1H), 2.29 (s,
3H), 1.87 (s, 3H). 3C NMR (100 MHz, CDCl3, 25°C) 6 = 203.9, 202.2, 195.9, 151.7, 147.9, 136.4,
130.4, 125.7, 125.2, 123.9, 122.6, 120.5, 119.0, 111.6, 109.8, 108.6, 107.9, 101.7, 70.3, 45.3, 31.5,
30.3.ppm. IR (film): 3401, 2908, 1726, 1689, 1669, 1606, 1501, 1441, 1357, 1258, 1038, 744, 501,
430 cm™. HRMS-ESI (m/z) calcd for C22H1sNNaOs, [M + Na]t 400.1161, found 400.1164.
3-Acetyl-2-(1H-indol-3-yl)-1-phenylpentane-1,4-dione (4w): Brown viscous liquid. *H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.55 (s, 1H), 7.93 (d, J = 7.4 Hz, 2H), 7.72 — 7.70 (m, 1H), 7.35 (t, J =
7.6 Hz, 1H), 7.26 — 7.22 (m, 3H), 7.15 — 7.12 (m, 2H), 6.98 (d, J = 2.4 Hz, 1H), 5.67 (d, J = 11.2 Hz,
1H), 5.05 (d, J = 11.2 Hz, 1H), 2.27 (s, 3H), 1.85 (s, 3H). 13C NMR (100 MHz, CDCls, 25°C) & = 204.1,
202.4, 197.9, 136.4, 135.8, 133.1, 128.7, 128.5, 125.7, 124.2, 122.6, 120.4, 118.9, 111.7, 109.0,
70.2, 45.5, 31.6, 30.3. IR (film): 3398, 2934, 1725, 2696, 1597, 1355, 1264, 744, 691, 560, 504,
427 cm™. HRMS-ESI (m/z) calcd for C21H1sNNaOs, [M + Na]* 356.1263, found 356.1266.
3-Acetyl-1-(4-bromophenyl)-2-(1H-indol-3-yl)pentane-1,4-dione (4x): Brown viscous liquid. 'H
NMR (400 MHz, CDCls, TMS, 25°C) 6 = 8.51 (s, 1H), 7.78 (d, J = 8.4 Hz, 2H), 7.69 — 7.67 (m, 1H),
7.39 (d, J = 8.4 Hz, 2H), 7.29 — 7.27 (m, 1H), 7.16 — 7.14 (m, 2H), 7.00 (d, J = 2.0 Hz, 1H), 5.59 (d, J
= 11.2 Hz, 1H), 5.03 (d, J = 11.2 Hz, 1H), 2.29 (s, 3H), 1.87 ppm (s, 3H). 3C NMR (100 MHz, CDCls,
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25°C) 6 =203.7, 202.1, 196.8, 136.4, 134.6, 131.7, 130.2, 128.1, 125.6, 124.1, 122.8, 120.6, 118.8,
111.7, 108.8, 70.1, 45.4, 31.6, 30.3 ppm. IR (film): 3398, 3059, 1725, 1677, 1584, 1421, 1355,
1262, 1173, 1071, 909, 789, 742, 509, 426 cm~t. HRMS-ESI (m/z) calcd for C21H1sBrNNaOs, [M +
Na]* 434.0368, found 434.0362.

Methyl 2-acetyl-3-(1H-indol-3-yl)-4-oxopentanoate (4y): A mixture of diastereomers, yellow
viscous liquid. *H NMR (400 MHz, CDCls, TMS, 25°C) 6 = 8.75 (s, 0.5H), 8.68 (s, 0.5H), 7.61 (t, J =
6.8 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 7.21 — 7.18 (m, 1H), 7.15 — 7.11 (m, 1H) 7.05 (dd, J = 6.4, 2.4
Hz, 1H), 4.86 (d, J = 11.6 Hz, 0.5H), 4.76 (d, J = 11.6 Hz, 0.5H), 4.65 (d, J = 11.6 Hz, 0.5H), 4.55 (d, J
= 11.2 Hz, 0.5H), 3.74 (s, 1.4H), 3.39 (s, 1.6H), 2.37 (s, 1.6H), 2.11 (s, 1.3H), 2.09 (s, 1.5H), 1.85
ppm (s, 1.4H). 3C NMR (100 MHz, CDCls, 25 °C) 6 = 206.7, 206.5, 203.3, 202.0, 169.2, 168.2,
136.5, 136.4, 126.3, 126.0, 124.5, 124.0, 122.7, 122.5, 120.4, 120.1, 118.9, 118.8, 111.7, 111.6,
108.7, 108.1, 62.0, 60.0, 52.7, 52.5, 49.7, 49.6, 31.4, 29.9, 28.5, 28.4 ppm. IR (film): 3402, 2953,
1743, 1710, 1429, 2355, 1266, 1159, 747, 427 cm™t. HRMS-ESI (m/z) calcd for C16H17NNaOg4, [M +
Na]* 310.1055, found 310.1051.

Ethyl 2-acetyl-3-(1H-indol-3-yl)-4-oxopentanoate (4z): A mixture of diastereomers, yellow
viscous liquid. *H NMR (400 MHz, CDCl;, TMS, 25°C) & = 8.77 — 8.72 (m, 1H), 7.64 — 7.61, 1H),
7.35 (d, J = 8.0 Hz, 1H), 7.19 (t, J = 6.8, 1H), 7.13 (t, J = 7.2 Hz, 1H), 7.06 — 7.04 ( m, 1H), 4.85 (d, J
=11.2 Hz, 0.6H), 4.77 (d, J = 11.6 Hz, 0.4H), 4.65 (d, J = 11.6 Hz, 0.4H), 4.56 (d, J = 11.2 Hz, 0.6H),
4.20 (q, J = 7.2 Hz, 0.8H), 3.83 (q, J = 7.2 Hz, 1.1H), 2.37 (s, 1.7H), 2.12 (s, 1.2H), 2.10 (s, 1.5H),
1.87 (s, 1.2H), 1.27 (t, J = 7.2 Hz, 1.5H), 0.84 ppm (t, J = 7.2 Hz, 1.7H). 3C NMR (100 MHz, CDCls,
25°C) 6 =206.7, 206.4, 203.3, 202.1, 168.7, 167.9, 136.5, 136.4, 126.4, 126.0, 124.4, 124.0, 122.6,
122.5, 120.4, 120.1, 118.9, 118.9, 111.70, 111.5, 108.8, 108.2, 62.1, 61.8, 61.4, 60.2, 49.6, 49.4,
31.4,29.7, 28.5, 28.4, 14.0, 13.6 ppm. IR (film): 3401, 2983, 1739, 1710, 1357, 1266, 1159, 746,
426 cm™. HRMS-ESI (m/z) calcd for C17H1sNNaOs, [M + Nal* 324.1212, found 324.1209.

Ethyl 2-benzoyl-3-(1H-indol-3-yl)-4-oxopentanoate (4aa): A mixture of diastereomers, yellow
viscous liquid. H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.73 (d, J = 11.2 Hz, 0.6H), 8.45 (d, J =
10.8 Hz, 0.4H), 8.12 (d, J = 7.6 Hz, 1H), 7.70 — 7.64 (m, 2H), 7.57 (t, J = 7.2 Hz, 0.6H), 7.46 (t, J = 7.6
Hz, 1H), 7.37 — 7.31 (m, 1H), 7.22 — 7.08 (m, 4H), 6.94 (d, J = 2.0 Hz, 0.4H), 5.49 (d, J = 11.2 Hz,
0.4H), 5.30 (d, J = 11.2 Hz, 0.6H), 5.13 (d, / = 11.2 Hz, 0.6H), 5.03 (d, J = 11.2 Hz, 0.4H), 4.16 (q, J =
3.6 Hz, 0.7H), 3.72 (q, /= 7.2 Hz, 1H), 2.15 (s, 3H), 1.18 (t, J = 7.2 Hz, 1.3H), 0.70 ppm (t, / = 7.2 Hz,
1.7H).13C NMR (100 MHz, CDCls, 25°C) & = 207.1, 206.4, 195.5, 193.9, 168.9, 168.4, 136.6, 136.5,
136.3, 136.0, 133.7, 133.2, 128.9, 128.7, 128.6, 128.2, 126.6, 126.1, 124.4, 124.2, 122.5, 122.3,
120.2, 120.1, 119.0, 118.9, 111.6, 111.4, 108.7, 108.3, 61.8, 61.4, 57.4, 54.9, 50.4, 50.0, 28.6,
28.6, 14.0, 13.4 ppm. IR (film): 3398, 2936, 1735, 1711, 1453, 1349, 1278, 1160, 745, 690, 427
cm™L. HRMS-ESI (m/z) calcd for C2;H21NNaOg, [M + Na]* 386.1368, found 386.1364.
2-Methoxyethyl 2-acetyl-3-(1H-indol-3-yl)-4-oxopentanoate (4ab): A mixture of diastereomers,
brown viscous liquid. *H NMR (400 MHz, CDCl3, TMS, 25°C) 6 = 8.74 — 8.65 (m, 1H), 7.61 (d, J =
7.6 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.19 (t, J = 7.2 Hz, 1H), 7.13 (t, J = 7.2 Hz, 1H), 7.05 (dd, J =
12.4, 2.4 Hz, 1H), 4.86 (d, J = 11.2 Hz, 0.6H), 4.77 (d, J = 11.2 Hz, 0.4H), 4.66 (d, J = 11.6 Hz, 0.6H),
4.60 (d, J = 11.2 Hz, 0.4H), 4.33 — 4.28 (m, 0.7H), 4.00 — 3.88 (m, 1.3H), 3.62 — 3.58 (m, 0.8H), 3.37
(s, 1.1H), 3.25 — 3.20 (m, 0.7H), 3.163 — 3.08 (m, 2.5H), 2.38 (s, 1.9H), 2.11 (s, 1.2H), 2.10 (s, 1.7H),
1.86 ppm (s, 1.1H). 3C NMR (100 MHz, CDCls, 25°C) § = 206.6, 206.3, 203.0, 201.8, 168.6, 167.8,
136.5, 136.4, 126.4, 126.0, 124.5, 124.2, 122.6, 122.5, 120.4, 120.1, 118.9, 118.9, 111.7, 111.5,
108.7, 108.2, 70.2, 69.8, 64.5, 64.1, 61.9, 60.2, 58.9, 58.6, 49.7, 49.5, 31.2, 29.7, 28.5, 28.3 ppm.
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IR (film): 3401, 2930, 1742, 1711, 1457, 1424, 1356, 1267, 1030, 746, 554, 427 cm™t. HRMS-ESI
(m/z) calcd for C1sH2:NNaOs, [M + Na]* 354.1317, found 354.1321.

Methyl 2-(cyclopropanecarbonyl)-3-(1H-indol-3-yl)-4-oxopentanoate (4ac): A mixture of
diastereomers, yellow viscous liquid. *H NMR (400 MHz, CDCls, TMS, 25°C) 6 = 8.56 (s, 1H), 7.63
(t, J = 8.0 Hz, 1H), 7.35 (dd, J = 8.0, 2.0 Hz, 1H), 7.19 (t, J = 7.2 Hz, 1H), 7.13 (dd, J = 15.6, 7.6 Hz,
1H), 7.06 (dd, J = 12.4, 2.4 Hz, 1H), 4.86 (d, J = 11.6 Hz, 0.5H), 4.80 (d, J = 11.6 Hz, 0.5H), 4.74 (d, J
= 4.4 Hz, 0.6H), 4.71 (d, J = 4.0 Hz, 0.4H), 3.75 (s, 1.6H), 3.40 (s, 1.5H), 2.21 — 2.17 (m, 0.6H), 2.13
(d, J = 4.4 Hz, 3H), 1.71 — 1.65 (m, 0.5H), 1.19 — 1.08 (m, 1H), 1.06 — 0.92 (m, 1H), 0.79 — 0.73 (m,
0.6H), 0.68 —0.61 (m, 0.6H), 0.50 — 0.44 (m, 0.6H), 0.36 — 0.29 ppm (m, 0.5H). *3C NMR (100 MHz,
CDCls, 25°C) 6 = 206.5, 206.3, 205.2, 204.1, 169.5, 168.5, 136.4, 136.4, 126.4, 126.3, 124.4, 123.9,
122.5, 122.4, 120.3, 120.1, 119.0, 118.9, 111.5, 108.8, 108.5, 62.4, 60.2, 52.7, 52.4, 49.9, 48.7,
28.7,28.4,21.9, 20.6, 12.0, 11.8, 11.6, 11.5 ppm. IR (film): 3394, 2953, 1740, 1706, 1432, 1384,
1245, 1158, 1066, 746, 594, 427 cm™. HRMS-ESI (m/z) calcd for CisHisNNaOs, [M + Nal*
336.1212, found 336.1218.

Methyl 3-(1H-indol-3-yl)-4-oxo-2-propionylpentanoate (4ad): A mixture of diastereomers,
yellow viscous liquid. *H NMR (400 MHz, CDCls, TMS, 25°C) 6 = 8.53 (d, J = 12.4 Hz, 1H), 7.60 (dd,
J=7.6,4.8Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.21 (t, J = 7.2 Hz, 1H), 7.16 — 7.11 (m, 1H), 7.08 (d, J =
2.4 Hz, 0.5H), 7.05 (d, J = 2.4 Hz, 0.5H), 4.91 (d, J = 11.2 Hz, 0.5H), 4.77 (d, J = 11.6 Hz, 0.5H), 4.63
(d, J=11.6 Hz, 0.5H), 4.53 (d, J = 11.2 Hz, 0.5H), 3.73 (s, 1.6H), 3.38 (s, 1.5H), 2.82 — 2.65 (m, 1H),
2.44-1.34 (m, 0.6H), 2.12 (d, J = 10.8 Hz, 3H), 1.83 = 1.79 (m, 0.6H), 1.11 (t, J = 7.2 Hz, 1.5H), 0.65
(t, J=7.2 Hz, 1.6H). 3C NMR (100 MHz, CDCls, 25°C) & = 206.7, 206.6, 205.9, 204.8, 169.2, 168.4,
136.4, 136.4, 126.3, 125.9, 124.3, 124.0, 122.7, 122.5, 120.4, 120.2, 119.1, 118.9, 111.6, 111.52,
109.0, 108.3, 61.1, 59.1, 52.7, 52.4, 49.9, 49.7, 38.0, 36.0, 28.5, 28.4, 7.6, 7.0. IR (film): 3401,
2951, 1743, 1710, 1353, 1268, 1160, 746, 597, 426 cm™. HRMS-ESI (m/z) calcd for C17H1sNNaO,,
[M + Na]* 324.1212, found 324.1210.

3-Benzoyl-4-(1H-indol-3-yl)hexane-2,5-dione (4ae): A mixture of diastereomers, brown viscous
liquid. *H NMR (400 MHz, CDCls, TMS, 25 °C) & = 8.70 (s, 0.5H), 8.32 (s, 0.5H), 8.09 (d, J = 7.2 Hz,
1H), 7.01 — 7.64 (m, 1.6H), 7.62 — 7.57 (m, 1H), 7.48 (t, J = 7.6 Hz, 1H), 7.37 (dd, J = 16.0, 8.0 Hz,
1H), 7.23 = 7.16 (m, 2.5H), 7.13 (d, J = 2.4, 0.6H), 7.11 — 7.07 (m, 1H), 6.94 (d, J = 2.4 Hz, 0.5H),
5.73 (d, J = 10.8 Hz, 0.5H), 5.59 (d, J = 11.2 Hz, 0.5H), 5.14 (d, J = 11.2 Hz, 0.5H), 5.04 (d, J = 11.2
Hz, 0.5H), 2.22 (s, 1.5H), 2.14 (s, 1.6H), 2.11 (s, 1.5H), 1.83 ppm (s, 1.6H). 3C NMR (100 MHz,
CDCls, 25°C) 6 = 207.3, 206.1, 203.3, 201.8, 195.8, 194.9, 136.8, 136.5, 136.3, 133.7, 133.4, 128.9,
128.4, 126.2, 126.1, 124.4, 124.3, 122.8, 122.4, 120.5, 120.2, 119.0, 118.7, 111.8, 111.4, 108.5,
108.5, 64.7, 63.1, 51.1, 50.8, 30.3, 29.4, 28.5, 28.4 ppm. IR (film): 3395, 3060, 1709, 1673, 1354,
1272, 1181, 977, 743, 694, 488 cm™. HRMS-ESI (m/z) calcd for C2;H1sNNaOs, [M + Na]* 356.1263,
found 356.1258.

Allyl 2-acetyl-3-(1H-indol-3-yl)-4-oxopentanoate (4af): A mixture of diastereomers, yellow
viscous liquid. *H NMR (400 MHz, CDCls, TMS, 25 °C) 6 = 8.68 (s, 0.4H), 8.60 (s, 0.6H), 7.61 (t, J =
7.6 Hz, 1H), 7.35 (dd, J = 8.4, 2.4 Hz, 1H), 7.22 — 7.17 (m, 1H), 7.13 (t, J = 7.2 Hz, 1H), 7.05 (t, J =
2.8 Hz, 1H), 5.93 — 5.86 (m, 0.4H), 5.50 — 5.42 (m, 0.6H), 5.35 — 5.31 (m, 0.4H), 5.27 — 5.24 (m,
0.4H), 5.01 — 4.92 (m, 1.2H), 4.86 (d, J = 11.6 Hz, 0.6H), 4.77 (d, J = 11.6 Hz, 0.4H), 4.68 (d, J = 11.6
Hz, 0.5H), 4.64 (d, J = 6.0 Hz, 1H), 4.58 (d, J = 11.2 Hz, 0.6H), 4.27 — 4.25 (m, 1.2H), 2.37 (s, 1.8H),
2.11 (s, 1.2H), 2.10 (s, 1.8H), 1.86 ppm (s, 1.2H). 13C NMR (100 MHz, CDCls, 25 °C) & = 206.6, 206.4,
203.2, 201.9, 168.3, 167.5, 136.5, 136.4, 131.46, 131.0, 126.4, 126.0, 124.4, 124.1, 122.7, 122.5,
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120.4, 120.1, 118.9, 118.8, 118.7, 111.7, 111.5, 108.8, 108.1, 66.3, 66.0, 62.0, 60.1, 49.7, 49.5,
31.5, 29.8, 28.5, 28.4 ppm. IR (film): 3404, 2948, 1741, 1710, 1357, 1270, 1158, 936, 746, 426
cm™t. HRMS-ESI (m/z) calcd for CigH1sNNaOg4, [M + Na]* 336.1212, found 336.1207.

Ethyl 2-(furan-2-carbonyl)-3-(1H-indol-3-yl)-4-oxopentanoate (4ag): A mixture of diastereomers,
brownish viscous liquid. *H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.47 (s, 0.6H), 8.31 (s, 0.5H),
7.68 —7.62 (m, 1.6H), 7.41 — 7.37 (m, 1.6H), 7.24 — 7.09 (m, 3H), 7.03 (d, J = 2.0 Hz, 0.4H), 7.00 (d,
J = 3.6 Hz, 0.4H), 6.57 — 6.56 (m, 0.6H), 6.29 — 6.28 (m, 0.4H), 5.19 (d, J = 11.6 Hz, 0.5H), 5.09 —
5.03 (m, 1H), 4.99 (d, J = 11.2 Hz, 0.5H), 4.20 — 4.16 (m, 1H), 3.77 (g, J = 7.2 Hz, 1H), 2.17 (d, J =
6.4 Hz, 3H), 1.22 (t, J = 7.2 Hz, 1.4H), 0.76 (t, J = 7.2 Hz, 1.7H). 3C NMR (100 MHz, CDCls, 25°C) & =
206.6, 206.1, 182.8, 182.0, 168.6, 168.1, 151.8, 151.6, 147.3, 136.3, 136.3, 126.6, 126.1, 124.5,
1241, 122.5, 122.4, 120.2, 119.5, 119.3, 119.1, 119.0, 112.6, 112.4, 111.4, 111.3, 108.7, 108.2,
61.8, 61.4, 57.3, 55.5, 49.9, 49.1, 28.6, 14.0, 13.5. IR (film): 3398, 2982, 1734, 1711, 1672, 1463,
1354, 1300, 1159, 1098, 1019, 744, 593, 427 cm™. HRMS-ESI (m/z) calcd for CyoH1sNNaOs, [M +
Na]* 376.1161, found 376.1155.

Diethyl 2-(1-(1H-indol-3-yl)-2-oxopropyl)malonate (4ah): Brown viscous liquid. *H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.67 (s, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.19 (t, J
= 7.6 Hz, 1H), 7.12 (t, J = 7.2 Hz, 1H), 7.04 (d, J = 2.4 Hz, 1H), 4.79 (d, J = 11.6 Hz, 1H), 4.37 (d, J =
11.6 Hz, 1H), 4.23 (q, J = 7.2 Hz, 2H), 3.81 - 3.78 (m, 2H), 2.16 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H), 0.78
ppm (t, J = 7.2 Hz, 3H).23C NMR (100 MHz, CDCls, 25 °C) & = 206.1, 168.7, 168.3, 136.3, 126.4,
124.1, 122.5, 120.1, 118.9, 111.5, 108.2, 61.9, 61.3, 54.4, 49.2, 28.6, 14.0, 13.5. IR (film): 3397,
2982, 1742, 1714, 1459, 1275, 1158, 1099, 1032, 746 cm™l. HRMS-ESI (m/z) calcd for
CisH21NNaOs, [M + Na]* 354.1317, found 354.1321.
3-Acetyl-4-(1-methyl-1H-pyrrol-2-yl)hexane-2,5-dione (5a): Brown viscous liquid. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 6.57 (s, 1H), 6.06 (t, J = 3.2 Hz, 1H), 5.95 — 5.94 (m, 1H), 4.61 (dd, J =
16.8, J = 11.2 Hz, 2H), 3.62 (s, 3H), 2.29 (s, 3H), 2.04 (s, 3H), 1.96 ppm (s, 3H). 3C NMR (100 MHz,
CDCls, 25°C) 6 = 203.8, 202.9, 201.2, 125.1, 123.6, 108.7, 108.0, 68.8, 49.9, 31.5, 30.9, 30.3, 28.1
ppm. IR (film): 3404, 2949, 1707, 1357, 1256, 1154, 720, 565, 489 cm™. HRMS-ESI (m/z) calcd for
Ci3H17NNaOs, [M + Na]* 258.1106, found 258.1102.
3-Acetyl-4-(1,2,5-trimethyl-1H-pyrrol-3-yl)hexane-2,5-dione (5b): Brown viscous liquid. *H NMR
(400 MHz, CDCI3, TMS, 25 °C) & = 5.55 (s, 1H), 4.52 (d, J = 11.2 Hz, 1H), 4.37 (d, J = 11.6 Hz, 1H),
3.34 (s, 3H), 2.25 (s, 3H), 2.16 (s, 3H), 2.12 (s, 3H), 2.04 (s, 3H), 1.94 (s, 3H).

13C NMR (100 MHz, CDCI3, 25 °C) & = 206.8, 203.4, 202.7, 128.3, 125.4, 110.6, 104.4, 69.5, 50.7,
30.3, 30.3, 30.2, 28.0, 12.3, 10.0. IR (film): 3406, 2930, 1702, 1613, 1514, 1356, 1152, 820, 453
cm-1. HRMS-ESI (m/z) calcd for C15H21NNaO3, [M + Na]* 286.1419, found 286.1414.
3-Acetyl-4-(5-methylfuran-2-yl)hexane-2,5-dione (5c): Yellow viscous liquid. *H NMR (400 MHz,
CDCls, TMS, 25°C) & = 6.11 (d, J = 2.8 Hz, 1H), 5.92 — 5.91 (m, 1H), 4.61 (s, 2H), 2.28 (s, 3H), 2.25
(s, 3H), 2.14 (s, 3H), 2.02 ppm (s, 3H). 23C NMR (100 MHz, CDCls, 25°C) & = 203.3, 202.3, 201.4,
153.1, 146.0, 110.42, 107.0, 67.9, 52.3, 30.1, 29.6, 28.2, 13.5 ppm. IR (film): 3389, 2925, 1717,
1358, 1191, 1023, 956, 792, 490 cm~. HRMS-ESI (m/z) calcd for Ci13H16NaO4, [M + Na]* 259.0946,
found 259.0944.

3-Acetyl-4-(1H-pyrrolo[2,3-b]pyridin-3-yl)hexane-2,5-dione (5d): Brown solid, mp: 165-167 °C .
1H NMR (400 MHz, CDCls, TMS, 25°C) & = 11.21 (m, 1H), 8.35 (d, J = 4.8 Hz, 1H), 8.00 (dd, J = 7.6,
0.8 Hz, 1H), 7.29 (s, 1H), 7.16 (dd, J = 8.0, 4.8 Hz, 1H), 4.81 (dd, J = 14.0, 11.6 Hz, 2H), 2.32 (s, 3H),
2.12 (s, 3H), 1.89 (s, 3H).*3C NMR (100 MHz, CDCls, 25°C) 6§ = 206.0, 202.7, 201.9, 148.7, 143.2,
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128.0, 125.0, 118.9, 116.5, 107.2, 69.4, 50.4, 30.5, 30.3, 28.4. IR (film): 3400, 3140, 3038, 2894,
1704, 1420, 1357, 1270, 1156, 775, 639, 563, 457 cm™1. HRMS-ESI (m/z) calcd for CisH16N2NaOs,
[M + Na]* 295.1059, found 295.1060.
3-Acetyl-4-(5-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)hexane-2,5-dione (5e): Yellow solid, mp: 171
— 173 °C. 'H NMR (400 MHz, CDCl3, TMS, 25°C) & = 12.02 (s, 1H), 8.21 (s, 1H), 7.79 (s, 1H), 7.30 (s,
1H), 4.82 (s, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.12 (s, 3H), 1.90 ppm (s, 3H). 3C NMR (100 MHz,
CDCls, 25°C) 6 = 206.2, 202.9, 202.0, 147.6, 144.0, 127.7, 125.5, 125.3, 118.8, 106.2, 69.3, 50.6,
30.5, 30.3, 28.3, 18.6 ppm. IR (film): 3134, 3009, 2874, 1704, 1408, 1357, 1261, 1194, 1155, 913,
801, 733, 645 cm™*. HRMS-ESI (m/z) calcd for C16H1sN2NaOs, [M + Na]* 309.1215, found 309.1213.
3-Acetyl-4-(5-methoxy-1H-pyrrolo[3,2-b]pyridin-3-yl)hexane-2,5-dione (5f): Brown viscous
liquid. *H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.98 (s, 1H), 7.55 (d, J = 8.8 Hz, 1H), 7.09 (d, J =
2.8 Hz, 1H), 6.62 (d, J = 8.8 Hz, 1H), 5.10 (d, J = 11.2 Hz, 1H), 4.81 (d, J = 11.4 Hz, 1H), 4.00 (s, 3H),
2.35 (s, 3H), 2.12 (s, 3H), 2.00 (s, 3H). 3C NMR (100 MHz, CDCls, 25°C) § = 206.7, 203.9, 203.3,
160.2, 140.5, 125.5, 124.6, 122.3, 108.9, 106.4, 70.3, 53.3, 48.8, 30.4, 28.8, 28.2. IR (film): 3377,
2945, 1701, 1578, 1491, 1409, 1357, 1257, 1026, 810, 565 cm™. HRMS-ESI (m/z) calcd for
Ci6H1sN2NaOg, [M + Na]* 325.1164, found 325.1162.
3-Acetyl-4-(4-(dimethylamino)phenyl)hexane-2,5-dione (5g): Yellow viscous liquid. *H NMR (400
MHz, CDCl3, TMS, 25°C) & = 7.03 (d, J = 8.4 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 4.58 (d, J = 11.6 Hz,
1H), 4.40 (d, J = 11.6 Hz, 1H), 2.94 (s, 6H), 2.27 (s, 3H), 2.07 (s, 3H), 1.90 ppm (s, 3H). 13C NMR
(100 MHz, CDCls, 25°C) 6 = 206.4, 203.1, 202.2, 150.2, 129.5, 121.1, 112.9, 70.5, 57.9, 40.3, 30.6,
30.2, 28.4 ppm. IR (film): 3392, 2924, 1695, 1606, 1523, 1357, 1185, 813, 533, 460. cm™.
HRMS-ESI (m/z) calcd for Ci6H2:NNaOs, [M + Na]* 298.1419, found 297.1418.
3-Acetyl-4-(4-(methylamino)phenyl)hexane-2,5-dione (5h): Yellow viscous liquid. 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 6.98 (d, J = 8.4 Hz, 2H), 6.55 (d, J = 8.4 Hz, 2H), 4.57 (d, J = 11.6 Hz,
1H), 4.38 (d, J = 11.6 Hz, 1H), 3.85 (br, 1H), 2.81 (s, 3H), 2.26 (s, 3H), 2.07 (s, 3H), 1.90 ppm (s, 3H).
13C NMR (100 MHz, CDCls, 25°C) & = 206.4, 203.1, 202.2, 149.2, 129.6, 122.0, 113.0, 70.4, 58.0,
30.6, 30.5, 30.2, 28.4 ppm. IR (film): 3412, 2925, 1703, 1613, 1524, 1357, 1259, 1187, 1154, 828,
542, 495 cm™t. HRMS-ESI (m/z) calcd for CisH19NNaOs, [M + Na]* 284.1263, found 284.1259.
3-Acetyl-4-(1,2,3,4-tetrahydroquinolin-6-yl)hexane-2,5-dione (5i): Brown viscous liquid. *H NMR
(400 MHz, CDCl3, TMS, 25 °C) & = 6.75 — 6.72 (m, 2H), 6.39 (d, J = 8.0 Hz, 1H), 4.55 (d, J = 11.6 Hz,
1H), 4.32 (d, J = 11.2 Hz, 1H), 3.90 (s, 1H), 3.28 (t, J = 5.2 Hz, 2H), 2.70 (t, J = 6.4 Hz, 2H), 2.26 (s,
3H), 2.07 (s, 3H), 1.92 — 1.89 (m, 5H). 3C NMR (100 MHz, CDCls, 25°C) & = 206.6, 203.2, 202.4,
144.7, 129.7, 127.2, 122.1, 121.7, 114.6, 70.5, 58.1, 41.8, 30.6, 30.2, 28.5, 26.9, 21.8. IR (film):
3402, 2919, 1704, 1418, 1354, 1152, 965, 774, 489 cm™. HRMS-ESI (m/z) calcd for C17H,1NNaOs,
[M + Na]* 310.1419, found 31.1421.

3-Acetyl-4-(phenylthio)hexane-2,5-dione (5j): Yellow viscous liquid. *H NMR (400 MHz, CDCls,
TMS, 25°C) & = 7.40 — 7.37 (m, 5H), 4.35 (d, J = 11.6 Hz, 1H), 4.23 (d, J = 11.6 Hz, 1H), 2.35 (s, 6H),
2.19 ppm (s, 3H).*3C NMR (100 MHz, CDCls, 25°C) 6 = 202.0, 201.5, 200.9, 134.5, 130.0, 129.4,
129.4, 68.6, 55.1, 30.2, 29.7, 28.2 ppm. IR (film): 3402, 2924, 1704, 1357, 1254, 1150, 748, 465
cm™L. HRMS-ESI (m/z) calcd for C14H16NaOsS, [M + Na]* 287.0718, found 287.0716
3-Acetyl-4-(benzylthio)hexane-2,5-dione (5k): Yellowish viscous liquid. *H NMR (400 MHz, CDCls,
TMS, 25°C) 6 = 7.32 — 7.26 (m, 5H), 4.42 (d, J = 11.2 Hz, 1H), 4.07 (d, J = 11.2 Hz, 1H), 3.65 (d, J =
12.8 Hz, 1H), 3.55 (d, J = 12.4 Hz, 1H), 2.19 (d, J = 2.8 Hz, 9H). 13C NMR (100 MHz, CDCls, 25°C) & =
202.2, 201.3, 200.9, 136.8, 129.3, 128.7, 127.6, 68.1, 50.9, 34.7, 30.1, 27.4 ppm. IR (film): 3402,
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2925, 1729, 1703, 1596, 1357, 1258, 1193, 1153, 957, 704, 567, 471 cm™t. HRMS-ESI (m/z) calcd
for CisH18Na0sS, [M + Na]* 301.1874, found 301.1877.
3-((5-Methoxy-2-methyl-1H-indol-3-yl)(pyridin-2-yl)methyl)pentane-2,4-dione  (6a): Brown
viscous liquid, *H NMR (400 MHz, CDCls, TMS, 25°C) § = 8.43 (dd, J = 5.6, 1.6 Hz, 1H), 8.00 (d, J =
5.2 Hz, 1H), 7.41 (td, J = 7.6, 1.6 Hz, 1H), 7.07 (d, J = 8.6 Hz, 1H), 7.02-7.00 (m, 2H), 6.89 (s, 1H),
6.69 (dd, J = 8.8, 2.4 Hz, 1H), 5.38 (d, J = 11.6 Hz, 1H), 5.26 (d, J = 11.6 Hz, 1H), 3.75 (s, 3H), 2.39 (s,
3H), 2.36 (s, 3H), 1.86 ppm (s, 3H). *3C NMR (100 MHz, CDCl3, 25°C) § = 204.4, 202.8, 161.1, 153.8,
1475, 136.3, 133.4, 130.5, 127.9, 123.7, 121.3, 111.4, 110.4, 109.9, 101.4, 69.2, 55.9, 43.9, 30.6,
12.1 ppm. IR (cm™): 3388, 2937, 1727, 1695, 1588, 1483, 1431, 1355, 1251, 1216, 1033, 910,
731, 625. HRMS-ESI (m/z) calcd for C1H23N,03, [M+H]* 351.1709, found 351.1707.
3-((5-Methoxy-2-methyl-1H-indol-3-yl)(pyridin-4-yl)methyl)pentane-2,4-dione  (6b): Brown
viscous liquid, *H NMR (400 MHz, CDCls, TMS, 25°C) 6 = 8.88 (s, 1H), 8.45 (d, J = 5.6 Hz, 2H), 7.23
(d, J = 6.0 Hz, 2H), 7.09 (d, J = 8.8 Hz, 1H), 6.99 (d, J = 2.0 Hz, 1H), 6.74 — 6.72 (m, 1H), 5.07 (dd, J =
15.2 Hz, J = 11.6 Hz, 2H), 3.82 (s, 3H), 2.42 (s, 3H), 2.19 (s, 3H), 1.87 ppm (s, 3H). **3C NMR (100
MHz, CDCls, 25°C) 6 = 202.6, 202.3, 153.9, 150.5, 149.8, 133.5, 130.7, 127.2, 123.1, 122.8, 111.4,
110.0, 101.5, 70.6, 56.0, 41.3, 29.6, 12.3 ppm. IR (cm™): 3392, 2938,1728, 1699, 1595, 1484, 1357,
1250, 1216, 732. HRMS-ESI (m/z) calcd for C1H23N,03, [M+H]* 351.1709, found 351.1704.
3-(1-(1H-indol-3-yl)-2,2-dimethoxyethyl)pentane-2,4-dione (6c): Brown viscous liquid, *H NMR
(400 MHz, CDCls, TMS, 25°C) & = 8.52 (s, 1H), 7.71 (d, J = 7.6 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H),
7.17-7.13 (m, 2H), 6.97 (s, 1H), 4.51 (d, J = 11.2 Hz, 1H), 4.40 (d, J = 4.8 Hz, 1H), 4.28-4.24 (m, 1H),
3.31 (s, 3H), 3.26 (s, 3H), 2.30 (s, 3H), 1.83 ppm (s, 3H). 3C NMR (100 MHz, CDCls, 25°C) § = 204.2,
203.4, 135.9, 126.9, 123.9, 122.1, 119.7, 118.8, 111.4, 107.5, 69.7, 56.5, 54.6, 40.8, 30.8, 28.5
ppm. IR (cm™): 3389, 2935, 1727, 1694, 1457, 1355, 1122, 1074, 978, 744, 426. HRMS-ESI (m/z)
calcd for C17H21NNaOg, [M + Na]* 326.1318, found 326.1315.
1-(4-(1H-indol-3-yl)-2,5-dimethylfuran-3-yl)ethanone (7a): Brown viscous liquid; *H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.47 (s, 1H), 7.43 — 7.38 (m, 2H), 7.25 — 7.21 (m, 1H), 7.14 — 7.10 (m,
2H), 2.59 (s, 3H), 2.15 (s, 3H), 1.91 (s, 3H).. 13C NMR (100 MHz, CDCI3, 25 oC) & = 197.0, 156.6,
148.2, 136.0, 128.0, 123.5, 122.4, 120.2, 119.6, 112.6, 111.3, 108.6, 29.9, 14.5, 11.8 ppm. IR
(cm™): 3406, 3355, 2922, 1662, 1563, 1421, 1184, 1097, 1014, 944, 744, 427. HRMS-ESI (m/z)
calcd for Ci6H1sNNaO,, [M + Na]* 276.1000, found 276.1001.
3-(2,5-Dimethylfuran-3-yl)-1H-indole (7b): Brown viscous liquid, *H NMR (400 MHz, CDCl;, TMS,
25°C) & = 8.14 (s, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.24 — 7.21 (m, 1H), 7.19 - 7.12
(m, 2H), 6.21 (s, 1H), 2.36 (s, 3H), 2.33 (s, 3H). 13C NMR (100 MHz, CDCI3, 25 °C) & = 149.7, 145.6,
136.1, 126.9, 122.2, 121.6, 120.0, 119.8, 114.3, 111.2, 110.3, 108.0, 13.6, 12.7 ppm. IR (cm™):3411,
2921, 1697, 1548, 1423, 1094, 743. HRMS-ESI (m/z) calcd for C14H13NNaO, [M + Na]* 234.0895,
found 234.0899.

1-(4-(1H-indol-3-yl)-2,5-dimethyl-1-(p-tolyl)-1H-pyrrol-3-yl)ethanone (8a): Brown viscous liquid;
1H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.39 (s, 1H), 7.49 (d, J = 7.6 Hz, 1H), 7.42 (d, J = 8.0 Hz,
1H), 7.31 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 7.6 Hz, 1H), 7.17 — 7.10 (m, 4H), 2.44 (s, 3H), 2.35 (s, 3H),
1.94 (s, 3H), 1.84 ppm (s, 3H). 13C NMR (100 MHz, CDCI3, 25 °C) 6 = 197.8, 138.5, 136.1, 135.4,
135.2, 130.0, 128.6, 128.2, 127.9, 123.4, 122.3, 122.1, 120.1, 119.9, 113.2, 112.0, 111.1, 30.0,
21.2, 13.3, 11.4. ppm. IR (cm-1): 3331, 2924, 1706, 1634, 1511, 1408, 1192, 818, 741, 513.
HRMS-ESI (m/z) calcd for C23H22N2NaO, [M + Na]* 365.1630, found 365.1633.
3-(1H-indol-3-yl)hexane-2,5-dione (9a): Brown viscous liquid, *H NMR (400 MHz, CDCls;, TMS, 25
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°C) § = 8.28 (s, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.39 (d, J = 8. Hz, 1H), 7.23 (t, J = 6.0 Hz, 1H), 7.15 (t, J = 7.6
Hz, 1H), 7.05 (d, J = 2.0 Hz, 1H), 4.52 (dd, J = 10.0, 4.0 Hz, 1H), 3.55 (dd, J = 18.0, 10.0 Hz, 1H), 2.67 (dd,
J=18.0, 4.0 Hz, 1H), 2.17 (d, J = 6.4 Hz, 6H). 3C NMR (100 MHz, CDCls, 25°C) 6 = 208.0, 207.7, 136.4,
126.2, 122.8, 122.5, 120.0, 118.8, 112.3, 112.3, 111.5, 45.6, 45.1, 30.1, 28.7. IR (cm-1): 3404, 2919,
1708, 1423, 1356, 1248, 1161, 746. HRMS-ESI (m/z) calcd for C14H1sNNaO,, [M + Na]* 252.1000,
found 252.1001.

4-hydroxy-3-(1H-indol-3-yl)-4-methylcyclopent-2-enone (10a): Brown viscous liquid, *H NMR
(400 MHz, DMSO-ds, 25°C) & = 9.17 (s, 1H), 8.10 (d, J = 2.8 Hz, 1H), 7.73 (d, J = 7.6 Hz, 1H), 7.43 (d, J
= 8.0 Hz, 1H), 7.30 — 7.21 (m, 3H), 6.45 (s, 1H), 2.65 (dd, J =26.0, 18.0 Hz, 2H), 1.66 (s, 3H). 13C NMR
(100 MHz, DMSO-ds, 25°C) 6 = 204.7, 136.5, 130.3, 126.0, 123.4, 123.2, 122.1, 120.7, 112.0, 109.3,
79.1, 53.0, 28.9. IR (cm-1): 3288, 2926, 1667, 1566, 1427, 1230, 1130, 740. HRMS-ESI (m/z) calcd
for C14H13NNaO;, [M + Na]* 250.0844, found 250.0842.
5-Acetyl-4-(1H-indol-3-yl)-3-methylcyclopent-2-enone (11a): Brown viscous liquid, 'H NMR (400
MHz, CDCls, TMS, 25°C) & = 8.86 (s, 1H), 7.60 (d, J = 2.4 Hz, 1H), 7.42 (d, J = 8.0 Hz, 1H), 7.35 (d, J =
8.0 Hz, 1H), 7.23 (d, J = 7.2 Hz, 1H), 7.19 — 7.15 (m, , 1H), 3.71 (s, 1H), 2.93 (d, J = 18.8 Hz, 1H), 2.76 (d,
J=18.4 Hz, 1H), 2.14 (s, 3H), 1.71 (s, 3H). 23C NMR (100 MHz, CDCls, 25°C) & = 205.5, 205.4, 159.7,
137.2, 136.0, 127.2, 126.3, 123.1, 121.3, 119.4, 111.8, 105.0, 77.4, 77.0, 76.7, 76.1, 51.1, 30.7, 27.9
ppm. IR (cm-1): 3404, 2920, 1708, 1356, 1247, 1161, 1099, 746. HRMS-ESI (m/z) calcd for
Ci6H1sNNaO,, [M + Na]* 276.1000, found 276.1002.
1-(2-Hydroxy-5-(1H-indol-3-yl)-4-methylcyclopenta-1,4-dien-1-yl)ethanone (11b): Brown viscous
liquid, 'H NMR (400 MHz, CDCls, TMS, 25°C) & = 8.94 (s, 1H), 7.55 (d, J = 2.8 Hz, 1H), 7.40 (d, J = 8.4
Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.23 (t, J = 7.2 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 3.74 (s, 1H), 2.93 (d, J =
18.4 Hz, 1H), 2.76 (d, J = 18.8 Hz, 1H), 2.14 (s, 3H), 1.71 (s, 3H). 13C NMR (100 MHz, CDCl3, 25°C) & =
205.6(J = 26.9 Hz), 159.8, 137.238, 136.018, 127.3, 126.258, 123.1, 121.2, 119.4, 111.9, 104.9, 76.1,
51.1, 30.7, 27.9. IR (cm-1): 3391, 1713, 1427, 1355, 1238, 1201, 1128, 748. HRMS-ESI (m/z) calcd
for C16H1sNNaO,, [M + Na]* 276.1000, found 276.1005.
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= 28L S Parameter Value
3 253 ]
4a < aiai— b 1 Origin Bruker
1y BioSpin GmbH
2 Solvent cnel3
3 Temperature — 296.5
4 Pulse 2630
Sequence
5 Number of 16
Scans
6 Pulse Width 8. 9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-02-237T20
Date :35:00
9 Modification 2016-02-23T20
Date :35:37
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest 2343.8
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
I
" al
T T T T T T T T T T T T T
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o
2 — -
da g & S
2 2 2
I
I
I
I
oot T e T
T T T T T T T T T T T T T T T T T T T
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1 (ppm)
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©
2 2 282E8=2%88 8 98 23L5 Parameter Value
g S S2ERIBSS 3 28 2852
b <= = DD P PR i 1 Origin Bruker
‘ ‘\“\‘ \/ ‘ \/ , \ \s BioSpin GmbH
2 Solvent DISO
3 Temperature  295.1
4 Pulse 230
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2015-04-07T13
Date 118:00
9 Modification 2015-04-07T13
Date 18114
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lovest -2336.3
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
|
| J 1 |
| . LA
I T $ T T J2L
2 2 2 g = 823
= = s s 4 e
T T T T T T T T T T T T T
11.5 10.5 9.5 8.5 7.5 .5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5 -1.5 -2.5
£1 (ppm)
P - ~ © oo -
883 3 = ge8 3z3 3 S5z Paraneter Value
- > > AR 3 2383
Ll ged z g B S Soix 1 Origin Bruker
SES = = El=EEE g 238 BioSpin GubH
% AN NI 2 Solvent DNSO
3 Temperature — 295.4
4 Pulse 2pg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acauisition 11534
Time
8 Acauisition  2015-04-07T13
Date 130:00
9 Modification
Date
10 Spectrometer 100,62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 130
14 Acquired Size 32768
15 Spectral Size
I
I
I
|
I
I
I}
1f
|
n ‘n ) I I ) Lok
T T T T T T T T T T T T T T T T T T
230 210 190 170 150 110 90 80 70 60 50 40 30 20 10 0 -10 =30
f1 (ppm)
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o
g s 38 S Parameter Value
= S B8 .
4c o & << ? 1 Origin Bruker
v \/ | BioSpin GubH
2 Solvent cDCl13
3 Temperature 296. 5
4 Pulse 2g30
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200

S

Acquisition  3.4079
Tine

Acquisition  2016-02-237T20
Date :39:00
Modification 2016-02-23120
Date :39:35

10 Spectrometer  400. 15
Frequency

©

11 Spectral 9615. 4
Width

12 Lowest -2341.0
Frequency

13 Nucleus 1H

14 Acquired Size 32768
15 Spectral Size 65536

1|
A A

0.86] ==

0.899

328
—i
T T T T T T T T T T T T T T T T T
10. 5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5 -1.5 -2.5
£1 (ppm)
© oo o—
2 8zz2= 2 < = <
B 228535 2 3 3 298 Parameter Value
Soone s S 8 BZ8
L1 5 55585 =22 o % Sodos 1 Origin Bruker
7T TT T 0T i = e BioSpin GmbH
Nl v S 2 Solvent D13
3 Temperature — 297.4
1 Pulse 2gpg30
Sequence
5 Number of 128
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-02-23T22
Date :44:00
9 Modification 2016-02-23T22
Date 144:02
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lovest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
i
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O -10 -30

£1 (ppm)
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= im0 © e — ° e o -
2 BII8ISE ® 225 =3 Parameter Value
4d o e e e e < o S 1 Origin Bruker
| S\ (Y BioSpin GmbH
2 Solvent cDe13
3 Temperature  297.1
4 Pulse 2830
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-02-22122
Date :09:00
9 Modification 2016-02-22122
ate :09:53
10 Spectrometer  400. 15
Frequency
11 Spectral
Width
12 Lowest
Frequency
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
|
|
A A W/
T T L T
g g 2tz 38
~ S A4 o
T T T T T T T T T T
11.0 7.0 6.0 5.0 4.0 2.0 1.0 -1.0 -2.0 -3.0
f1 (ppm)
cow < soxo oo
388 S ERZS 3x= g 5 Parameter Value
4d ggd 8 5885 2 s s 1 origin Bruker
N ikl il ‘ K BioSpin Gmbl
Y NSO 2 Solvent octs
3 Temperature — 297.5
1 Pulse 28pg30
Sequence
5 Number of 200
Scans
6 Pulse Width 10,0000
7 Acquisition  1.1534
Tine
8 Acquisition  2016-02-22122
Date :21:00
9 Modification 2016-02-22T22
Date 121141
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
[
|
| |
T T T T T T T T T T T
230 170 150 130 110 90 70 50 10 0 -10 -30
f1 (ppm)

17/72



5 BRRLTZL = BERZ2 g v
2 LI 2 2353 S Paraneter Value
de o N < aieiei < S 1 Origin Bruker
SN N /20N BioSpin Gmbll
2 Solvent
3 Temperature
4 Pulse
Sequence
5 Number of 8
Scans
6 Pulse Width  8.9200
- 7 Acquisition  3.4079
Time
8 Acquisition 2015-03-23T16
Date :25:00
9 Modification 2015-03-23T16
Date :25:18
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2345.7
Frequency
13 Nucleus
14 Acquired Size 3
15 Spectral Size
|
]
!
| | J
L By n o b\J {
iy 1 Yl
B B 5588
= oi P
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— . ,
<+ & Nneo o [t} N D Parameter Value
22 288 2 3 2RE3
i S S g R )
e < o3 B R = oo 1 Origin Bruker
|8 === 2 2 SR8 BioSpin GmbH
N /NN ‘ot 2 Solvent cnel3
3 Temperature — 297.5
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
- 8 Acquisition  2015-03-23T16
Date :37:00
9 Modification 2015-03-23T16
Date :37:18
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
12 Lowest 4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
|
|
|
[
‘ | n N L "
T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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4.800

3.865
— 2,091
_~1.863
—0.000

2,321

-
C

Parameter

Origin

€

Solvent
Temperature

-~ w

Pulse
Sequence
Number of
Scans

Pulse Width
Acquisition
Time

o

e

@

Acquisition
Date

©

Date

10 Spectrometer

Frequency
11 Spectral
Width
12 Lowest
Frequency
13 Nucleus

Modification

Value

Bruker
BioSpin GmbH
CDC13

297.2

7830

16

8.9200
3.4079

2016-02-22T22
:42:00
2016-02-22T22
:42:08

400. 15

9615. 4
-2337.8

H

14 Acquired Size 32768
15 Spectral Size 65536

SS¢
T

3111
3,072
3,05

T T T T
9.5 9.0 85 8.0 7.

4f

2
E
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\
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. 586
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5
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- 126. 561
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112,531
—100. 379
69.219
—55.934
— 50. 305
30. 350
30. 33
28. 268

™~ 108.

<
L
\

-1.0 -2.0
Parameter Value
1 Origin Bruker
BioSpin GmbH
2 Solvent onel3
3 Temperature  297.6
4 Pulse 28pg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534

Time

e

Acquisition

©

Vodi fication

Date

10 Spectrometer
Frequency

11 Spectral
Width

12 Lowest
Frequency

13 Nucleus

14 Acquired Size
15 Spectral Size

2016-02-22T22
:53:00

—-02-22T22
57

. 62

28409. 1

4143.7

13C

32768
65536

230 210
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3 = ST mowLo=0Y —o=w Swwe Parameter Value
2 2 TEDRIBISS =3=8 SE&E
) H [rergeszd RS ERES
“9 = = 6 e e e << AP L Origin :rutﬂ bt
ioSpin Gnl
| Nee=—"" e IBRY ; .
2 Solvent DMSO
3 Temperature
4 Pulse
Sequence
5 Number of 8
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
HOOX Tine
8 Acquisition  2015-02-04T03
Date :43:00
9 Modification 2015-02-04T03
Date :43:38
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2332.9
Frequency
13 Nucleus Ui
14 Acquired Size 32768
15 Spectral Size 65536
{
|
‘ LJ
T z I 24 428
N g S 83 &I2
- - - Ao Naied
T T T T T T T T T T T T T T T T
15 14 13 12 10 9 8 7 6 5 3 2 1 0 -1 -2 -3
1 (ppm)
5= < g 1B-z8z 82 = N = Parameter Value
225 < S  B5388 =3 = 3 e
10 . . 1T ! = g < .
dg £2¢ g g sssds 98 % s Sgx |1 Orisin Bruker
S8 = S o o f b 3 2 IRE BioSpin Gubll
Y4 I I SN N/ |2 solvent DMSO
3 Temperature  296.4
1 Pulse 2gpg30
Sequence
5 Number of 256
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
HOO: Time
8 Acquisition  2015-02-04T03
Date :42:00
9 Modification 2015-02-04T03
Date :42:14
10 Spectrometer  100. 62
Frequency
11 Spectral 28109. 1
Width
12 Lovest 1143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
|
Il
| I |
“ ‘i | J [ m l i j ‘
‘ “ I\ ) A
T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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~ ~ com o ’
g = 2283 g Parameter Value
dh « ~ eiei s 1 Origin Bruker
/A BioSpin GubH
2 Solvent coels
3 Temperature 296. 4
4 Pulse 2630
Sequence
5 Number of 16
Scans
6 Pulse Width 8.9200
7 Acquisition  3.4079
Time
1 8 Acquisition  2016-02-24122
ate $12:00
9 Modification 2016-02-24T22
Date 142:54

10 Spectrometer  400. 15
Frequency

11 Spectral 9615.4
Width

12 Lowest 2335.7
Frequency

13 Nucleus 1H

14 Acquired Size 32768
15 Spectral Size 65536

3.09% -
2. 99=

I\ —— —
B
7 3. 01 [T

11.0 10.0 9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0
@wvo © o <o
253 82 =2 © o ;
e 28 53 hd 2 Parameter Value
Seini s S o b
4dh Szd z%8 gg = S 1 Origin Bruker
KSR s 23 2 2
NV W BioSpin Gubl
2 Solvent cDC13
3 Temperature  297. 1
4 Pulse 2gpg30
Sequence
5 Number of 64
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
| Time
8 Acquisition  2016-02-25T03
Date :07:00
9 Modification 2016-02-25T03
Date :07:49
10 Spectrometer  100. 62
Frequency
11 Spectral 28109. 1
Width
12 Lowest
Frequency
13 Nucleus
14 Acquired S
15 Spectral S
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30

1 (ppm)
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Parameter Value
4h 1 Origin Bruker
BioSpin Gubil
~ 2 Solvent coe1s
3 Temperature  297.0
4 Pulse zgflan
Sequence
5 Number of 64
Scans
6 Pulse Width  14.0000
7 Acquisition  0.5767
Time
8 Acquisition  2016-02-25T03
| Date $11:00
9 Modification 2016-02-25T03
Date S11:49
10 Spectrometer 37652
Frequency
11 Spectral 113636. 4
Width
12 Lowest 75644. 0
Frequency
13 Nucleus 19F
14 Acquired Size 65536
15 Spectral Size 131072
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o ® oo wono > cao <
2 L22L383 B 2 gue g
< =835 8RY P B EEEY 8 Parameter Value
di S 0 e - o i T B
rigin ruker
NSV Y N R ! BioSpin Gabit
2 Solvent cnels
3 Temperature  296.2
14 Pulse 2630
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
: 8 Acquisition  2016-02-25T21
Me0OC Date :50:00
9 Modification 2016-02-25T21
Date :50:24
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral S
Il
|l
L
| j I |- i
A 1) WL A
' Negor £y hNe
8 338 = S 858
= R Ss o i
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e > crsowaon
s B IR 3 22 228 Parameter Value
di ggd % sEniEEsg o ois SS% 1 Origin Bruker
S]] < 2NN S 3 g 288 BioSpin GubH
N ANELLL TN \/ N 2 Solvent obels
3 Temperature 296.9
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width 10. 0000
7 Acquisition 1.1534
ime
8 Acquisition 2016-02-26T02
Date :25:00
9 Modification 2016-02-26T02
Date :25:24
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I
I
I
I
‘ ' ”
I
I
‘ ) | AL
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 8 70 60 50 40 30 20 10 O -10 -30
£1 (ppm)
w S wiwwon 0 oo =
] EEEEES ] ] S ;
b= DF—=S > 3] S o S Parameter Value
4 ¢ TS Y N N < 1 Origin Bruker
I VNS I\ BioSpin Gubi
2 Solvent CDC13
3 Temperature  296.5
4 Pulse 2830
Sequence
5 Number of 16
Scans
6 Pulse Width 8.9200
7 Acquisition 3.4079
Time
8 Acquisition 2016-02-24T22
Date :30:00
9 Modification 2016-02-24T22
Date :30:01
10 Spectrometer  400.15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2344.5
Frequency
13 Nucleus IH
14 Acquired Size 32768
15 Spectral Size 65536

SN 1

—_
:44 —_
.99 p—-o
-
M~

T N g
—_——————— ; ;
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oo w0 =
288 = S o o S—oin - - -
N $I% 32 S 2 B 252% Parameter Value
4j Seai < al < = = SS 1 Origin Bruker
S8 gt =] 2 2 B BEoSr b
SV i / Ve ! 2 Solvent D13
3 Temperature — 297.0
. 4 Pulse 2gpg30
» "-'-;-‘_ - Sequence
EU 5 Number of 64
hah '-.\'_ y
S 6 Pulse Width 10,0000
L 7 Acquisition  1.1534
Time
8 Acquisition  2016-02-25T03
Date :01:00
9 Modification 2016-02-25T03
Date :01:14
10 Spectrometer  100. 62
Frequency
1 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
|
| “
T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 -10 -30
£1 (ppm)
«
3 moow®mamnn Som= oo o
B SRSEBJTIBZT 2323 S88 g Parameter Value
= IBVSERREEID Exx& 3SH 8
4k = 0506 06 8 1 1< 1< < 1l e << i = s 1 Origin Bruker
ey 2 I BioSpin Gmbl
2 Solvent ool
3 Temperature  298.4
4 Pulse 230
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-03-19T18
Date :14:00
9 Modification 2016-03-19T18
Date :15:00
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2271.7
Frequency
13 Nucleus IH
14 Acquired Size 3
15 Spectral
i
!
|
| J J J
) ﬁ i A N A 1
z o L z 11z
8 8583 2 =88
= JEpE RN N Saied
T T T T T T T T T T T T T T T
12 11 10 9 8 7 6 4 3 2 1 0 -1 -2

5
f1 (ppm)
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oo - Somo
282 5 2288 .
8T B 58ER 5 Parameter Value
=9 : S 2
4k gz g Lugg s | Origin Bruker
Qe n T N g BioSpin GmbH
SV ‘ N N 2 Solvent onel3
3 Temperature  299.5
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
ok ime
8 Acquisition  2016-03-19T23
Date :21:00
9 Modification 2016-03-19T23
Date :21:22
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
|
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O -10 -30
£1 (ppm)
2 = P S
g s 823 8 Paraneter Value
z 2 288 e
4l @ < aiai |1 Origin Bruker
VLN | BioSpin Gubll
2 Solvent cne13
3 Temperature  298.4
T 4 gulsc 2830
R cauence
- h 5 Number of 16
-t Scans
- : 6 Pulse Width 89200
Ty
] f i} 7 Acquisition  3.4079
| Time
| H 8 Acquisition  2016-03-19T18
- Date :10:00
9 Modification 2016-03-19T18
Date £10:47
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2339.5
Frequency
13 Nucleus
14 Acquired Size
15 Spectral Size 65536
|
i }
A .
2z 5T T
g [RES ES
= SS—a =
T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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©so
JED 2 2 B8 Paraneter Value
e 5 ] N
41 g 3 S Sgw 1 Origin Bruker
NES : =8 BioSpin Gubi
N N 2 Solvent oneis
3 Temperature  299.5
4 Pulse 2pg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acauisition  1.1534
Time
8 Acquisition  2016-03-19T23
Date £06:00
9 Modification 2016-03-19723
Date
10 Spectrometer
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13
14 Acquired Size 32768
15 Spectral Size 65536
[
|
|
I
|
' " |
‘ " | "
T T T T T T T T T T T T T T T T T T T
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£1 (ppm)
w @I —© wo=o coo— mowo °
e 5EER8LEEY z2=3 523 132 S - ;
5 ESa ] S R H Paraneter Value
4m o M S e < < NeNN Na— e s | origin Braker
N N=—" N N 2NN N BioSpin GmbH
2 Solvent 13
3 Temperature 2961
. 4 Pulse 2830
e Sequence
A 5 Number of 16
"y Scans
e 6 Pulse Width  8.9200
i 7 Acquisition  3.4079
Tie
8 Acquisition  2016-02-25721
Date :54:00
9 Modification 2016-02-25T21
Date :54:21
10 Spectrometer 400, 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest 23474
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
I, [}
|
I
I
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A I 1
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= S Saa s o e o
T T T T T : T T T T T T T T T T . T T T T T T
0.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -1.0 -2.0

£1 (ppm)
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2832 2 5 [ R S~E Parameter Value
7 . 2 S EEEP- I
4m gzd B o p SSoe o)1 Origin Bruker
NN - < = PHNN = BioSpin GubH
N | Nl g solvent onel3
3 Temperature — 297.1
1 Pulse 2gpg30
Sequence
. 5 Number of 200
VL Scans
I 6 Pulse Width  10.0000
- 7 Acquisition  1.1534
. N - Time
R |_¥ 8 Acquisition  2016-02-26T02
| ‘ Date :39:00
- -
iR 9 Modification 2016-02-26T02
L Date :39:08
) 10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lovest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
|
! |
[
|
|
|
|
' i |
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O -10 -30
£1 (ppm)
P Now—o T Y Lawae o
3 38532 233 2 BRESS g
© S &% o= % == @ +nS®o S Parameter Value
4dn o« g << o cioiai = = .
1 Origin Bruker
N SN I/ BioSpin Gubll
2 Solvent cDC13
3 Temperature — 294.7
1 Pulse 2830
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
5 Time
= 3
MeO- 8 Acquisition  2016-04-19T22
ate :31:00
9 Modification 2016-04-19T22
Date :31:20
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2373.0
Frequency
13 Nucleus i
14 Acquired Size 32768
15 Spectral Size 65536
Il
|
A 1 M ‘ M J thu e Al
z J44 T 1) T8 L
8 583 S <t ~&R88
= S = o oS edesed
T T T T T T T T T T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0

£1 (ppm)
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cwo o wozxm © ®
982 ] 22T 22 o ~ o 2 «
298 2 8885 £ &g 5 22 3 ;
e . SNS ne R E 28 2 Paraneter Value
dn ggd 3 Zs38 28 o = g < S -
SSS 2 BINN DS 5 2 88 S |1 origin Bruker
NV ENY [ | BioSpin Gbli
2 Solvent coel3
3 Temperature  295.9
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition 1.1534
Time
8 Acquisition  2016-04-20723
Date :27:00
9 Modification 2016-04-20723
Date 127014
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13
14 Acquired Size 32768
15 Spectral Size 65536
I
I
I
I
I
I
I
|
" " y
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 ~-10 -30
1 (ppm)
w © . <
> &< [28E S Parameter Value
da i < < ieiei < 1 Origin Bruker
| |1 I 11 BioSpin GubH
2 Solvent opel3
3 Temperature  297.0
4 Pulse 230
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-02-29T22
Date £09:00
9 Modification 2016-02-29T22
Date £09:15
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2344.8
Frequency
13 Nucleus i
14 Acquired Size 32768
15 Spectral Size 65536
I
1y
‘ A | LJU !
A \ L4 L
z EERES
= g
T T T T . T T T T T T T T
11 10 9 7 6 5 2 1 0 -1 -2 -3 -4
1 (ppm)
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won N ozow — = N -
gex 23 5835 B8 & 2 5 228 3 Paraneter Value
. X eae % b = 588 e
E [+ Sud By €488 S 8 < e e —| 1 oOrigin Bruker
S]| o2 238D = 2 g 2 PR = BioSpin Gubll
Y4 AYZRR T WA N/ [']2 solvent onels
3 Temperature  298.6
4 Pulse 2gpg30
Sequence
5 Number of 1024
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-03-20T23
Date :07:00
9 Modification 2016-03-29T23
Date 07:03
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13C

14 Acquired Size 32768
15 Spectral Size 65536

T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 =30

£1 (ppm)
N TN 0 = cawo s
= 882882 S 23 SR 8 . .
o NN == =500 D @D S = Fho® S Parameter Value
ip % R < < cieiai~ S 1 Origin Bruker
= I 1A I BioSpin GmbH
2 Solvent cDC13
3 Temperature — 296.5
4 Pulse 2830
Sequence
Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-02-26T21
Date :49:00
9 Modification 2016-02-26T21
Date :49:04
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2337.9
Frequency
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
| A [ L |
S W .t
=z T
g © &
= ==
T T T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0.0 -1.0 2.0
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oo o - pes e
2oy 2 5 sEgses © ~ o -
o o £ % BEEEGS g 3 IS 3 Paranoter Value
ol ; z RSN : e -
BS85 & 5 -zggssg g g 88 2|1 origin Bruker
\ \/ ’ ‘ ‘ N V // \/ / ‘ BioSpin GmbH
2 Solvent CcDC13
3 Temperature  297.6
14 Pulse 280830
Sequence
5 Number of 512
Scans
6 Pulse Width 10. 0000
£ 7 Acquisition 1.1534
¢ Time
8 Acquisition 2016-02-29T22
Date :39:00
9 Modification 6
Date

10 Spectrometer
Frequency

11 Spectral 28409, 1
Width
12 Lowest -4143.7

Frequency

13 Nucleus

Spectral Size

T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 O -10 -20 -30 -40

1 (ppm)
Parameter Value
1 Origin Bruker
BioSpin GmbH
~p- 2 Solvent el
3 Temperature  297.4
4 Pulse 2gflan
E Sequence
~ 5 Number of 64
Scans
6 Pulse Width  14.0000
7 Acquisition  0.5767
ime
8 Acquisition — 2016-02-29T22
Date :43:00
9 Modification 2016-02-29T22
Date 143:06
10 Spectrometer  376. 52
Frequency
11 Spectral 113636. 4
Width
12 Lovest ~75644. 0
Frequency
13 Nucleus 197
14 Acquired Size 65536
15 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 -30 -50 =70 -90 -110 -130 -150 -170 -190
£1 (ppm)
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4q

—5.002
—4.754

0. 000

—1.997
— 1. 740

Parameter

Origin

o

Solvent
Temperature
Pulse
Sequence

-~ w

S

Number of
Scans

Pulse Width
Acquisition
Time

~ o

=3

Acquisition
Date
Modification
Date

©

Value
Bruker
BioSpin GmbH
cnel3

296.5

230

16

8.9200
3.4079

2016-02-26T21
:44:00

2016-02-26T21
144:32

10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest 2344.2
Frequency
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536
]
2L T T zs g T
SLIB s3 8 22 38 5
S-S - - ] IS TSI o
T T T T : . T T T . T T T : T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5 1.5 1.0 0.5 0.0 -0. -1.5 -2.5
f1 (ppm)
[IER 88 BIR=2 I B = = ) > /
SEE BL a3 = = =] 3 g g Parameter Value
dg £=2 83 g2 g 2 S = o S |1 origin Bruker
S8 =2 2E==2 =2 = € I £ £ BioSpin Gubll
Y NCONSNY \ I']2 solvent coels
3 Temperature 297.7
4 Pulse 2gpg30
Sequence
5 Number of 512
Scans
6 Pulse Width 10. 0000
7 Acquisition 1. 1534

) i

o

©

Time
Acquisition
ate
Modi fication
Date

2016-02-29T23
:27:00
2016-02-29T23
:27:45

100. 62

10 Spectrometer
Frequency

11 Spectral 28409. 1
Width

12 Lowest -4143.7
Frequency

13 Nucleus 13C

14 Acquired Size 32768

15 Spectral Size 65536

T T T
220 210 200 190 180 170 160 150 140 130

T T
100 90 80 70
£1 (ppm)
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=
FUCLER B2 D8RI < Iy 2 Parameter Value
BoSJARIR/REZE Zw R < 2 .
dr B ] R 5 i ? 1 Origin Bruker
N 2 N BioSpin GubH
2 Solvent
. 3 Temperature
[ERCT 4 Pulse
S Sequence
Ny
- 5 Number of 16
T Scans
'i ~'|_ M_~ ‘:'c 6 Pulse Width  8.9200
7 Acquisition  3.4079
3 Time
: 8 Acquisition  2016-03-19T18
Date :34:00
9 Modification 2016-03-19T18
Date :34:40
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lovest 2343.4
Frequency
13 Nucleus i
14 Acquired Size 32768
15 Spectral Size 65536
!
|
|
I | {
i il JJM
|
] m . il N
I L8 2 b G514
g 88388 2 = ase
JRERENEDS oi o o5 esod
T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.5 -2.5
£1 (ppm)
e oo we
528 [IBIBS =25 - o~ o .
238 SB/REE £ = 2 88X Parameter Value
> e . < s EEES]
qr gxd L8288 o S NS S 1 Origin Bruker
N NN © ' RTS BioSpin Gmbll
SV SEATZ SV 2 Solvent cne1s3
3 Temperature — 299.1
4 Pulse 2gpg30
Sequence
5 Number of 200
cans
6 Pulse Width  10.0000
7 Acquisition 1. 1534
Time
i 8 Acquisition  2016-03-19T18
Date :16:00
9 Modification 2016-03-19T18
Date :46:29
10 Spectrometer  100. 62
Frequency
11 Spectral 28109. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13C
11 Acquired Size 32768
15 Spectral Size 65536
[
N " "
T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 20 10 0 -10 -30
1 (ppm)
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o
I S83L8 LRINLEET2IRI G b g Parameter Value
& BEER SRIEEEESSEEsE 2 g
di S FH A A S A A A o od o ol — b 1 Origin Bruker
N et — —— | BioSpin GmbH
2 Solvent CDC13
3 Temperature  298.4
4 Pulse 2830
Sequence
. Sy 5 Number of 16
L Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
8

Acquisition 2016-03-19T18
Date 118:00

©

Modification
Date

10 Spectrometer  400. 15
Frequency

11 Spectral 9615. 4
Width

12 Lowest
Frequency

13 Nucleus
14 Acquired Siz
15 Spectral Size 65536

I —

—

x

o3

.1

1
q 11

L E— e
|
e
-
3

o
17T
3.20-1

o3

1.00I |-
1o2x
1.07=
2,231
10.99=

T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.5 2.5

£1 (ppm)
e ~ - o
B8 = 3 38R ER 5B 3 I~k < Parameter Value
! . ! AR R 2 22 5
di a8 & £ J8==2 s Z o S ol o |1 Origin Bruker
NN = — el = ¥ e — BioSpin GmbH
v Y Lol N I'|2 sotvent coe13
3 Temperature  299.0
4 Pulse 22pg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-03-19T18
Date :30:00
9 Modification
Date
10 Spectrometer
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
1!
I
I
| |
I
I
A
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 =30
f1 (ppm)
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= “ oo~ ~ 2 OO NTNATORO T TRNE T MO =D)AL N OD
s 83% D 2 S8CYIRNIRLERIIZRSISEIRLE3TUIERBL2
? e £ 8 BISC2R5R8E00Rx 0SS 3388EBI3BRBEER
i = N R O 0 O e i i o e s e
I N [ SEISNET TSN
Parameter Value
1 Origin Bruker
BioSpin Gnbil
2 Solvent DNSO
3 Temperature  296.1
4 Pulse 2630
Sequence
5 Number of 8
Scans
6 Pulse Width 89200
7 Acquisition  3.4079
Time
8 Acquisition  2015-03-23T09
Date £07:00
9 Modification 2015-03-23709
Date £07:27
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lovest -2336.6
Frequency
13 Nucleus
14 Acquired $
15 Spectral Siz
I
I
| I
1 JHJ I J AT
J J
— = So o ISP oS
T T T T T T T T T T T T T T T T T T T
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0
1 (ppm)
o~ ~ ar o o ®
KR2 E 585 S22 2 2 2 = 33 2 8% Paraneter Value
: < 28 SE
§§§ 4L @ =58 25 8 @ 8 g EE o <o |1 Origin Bruker
E e Zz=2 < 83 2 == BioSpin GmbH
(Y VNI Vol [ % I N |2 solvent DMSO
3 Temperature  297.4
2 4 Pulse 2gpg30
=© Sequence
K <] 28 5 Number of 200
Q T £ | ] Scans
X K 6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2015-03-24T16
Date :25:00
9 Modification 2015-03-24T16
Date :25:03
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
T T T T T T T T Width
31 3 30 9 30 5 12 Lowest -4143.7
Frequency
fl (ppm) 13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
I
I I
| | | |
N L] L] |
,
T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
£1 (ppm)
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= ww P <
23 =5 > 8 S Parameter Value
iy 5o L N S 1 Origin Bruker
Y \/ [ BioSpin GmbH
2 Solvent coels
3 Temperature — 294.7
1 Pulse 2630
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition 2016-04-19T22
Date 135:00
9 Nodification 2016-04-19T22
Date 135:16
10 Spectrometer 400, 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2351.3
Frequency
13 Nucleus IH
14 Acquired Size 32768
15 Spectral Size 65536
I
I
1,
|
1
| 3
L
T T 3 Iz
H g 8 S8
= I S o
. . . . . . . . . . .
10.5 9.5 8.5 6.5 5. 4.5 3.5 2.5 1.5 .5 -0.5 -1.5 -2.5
f1 (ppm)
S - s
S8 B 38 5 5 22 Paraneter Value
> ! > 8 2 58
4u oo 2 8= e - P 1 Origin Bruker
S8 - == 2 = =2 BioSpin Gubll
\/ ‘ ‘ \/ 2 Solvent CDC13
3 Temperature  295.9
4 Pulse 280830
Sequence
5 Number of 200
Scans
6 Pulse Width 10,0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-04-20T23
Date :41:00
9 Nodification 2016-04-20T23
Date 112
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 130
14 Acquired 32768
15 Spectral Size 65536
I
I
. y
. . . . . . . . . . .
230 210 190 150 130 110 90 70 60 50 30 20 10 0 -10 -30
1 (ppm)
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o
5§ SEERBBEIRZLI g g8 = R g Parameter Value
T SRERSREZSSE & B8 33 S & . -
4w R o SRS R B 6 e N - 7 1 Origin Bruker
e A 4 [IVARY I ! Biospin G
2 Solvent |
3 Temperature
4 Pulse
Sequence
5 Number of 16
- Scans
ol 6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-04-19701
Date :20:00
9 Modification 2016-04-19T01
Date :20:23
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2348.0
Frequency
13 Nucleus 1H
14 Acquired Size 32768
15 Spectral Size 65536

%
_
-

A N |
< B i B i 1
g 8338858 ] g 3 S S 8
- N e = ] S % o
T T T T T T T T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 1.5 1.0 05 0.0 -1.0 2.0
£1 (ppm)
<o ® > = ComNToO TN
8= &8 =8 B2EEECEERESE T g 2 25 Parameter Value
dv 29 2 5= ERSEJNSED8ES S S < =g L Origin Bruker
S8 2 83 QRYINNIS=2=2 S e < =8 BioSpin Gubil
N [ NSSSS SN N 2 Solvent cDei3
3 Temperature 295.6
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-04-27T09
Date :44:00
9 Modification 2016-04-27T09
Date 144:43
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Vidth
12 Lowest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536

I

LT

N I

T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -3¢
£1 (ppm)
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—8.546

——  —

036

=0. 000

5.

~~5.063
s

—2.274
— 1.851

- w o

o

JR=

o

©

10

Parameter

Origin

Solvent
Temperature
Pulse
Sequence
Number of
Scans

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

11 Spectral
Width

12 Lowest
Frequency

13 Nucleus

14 Acquired Size

15 Spectral Size

—

Value
Bruker
BioSpin GmbH
CDC13
299.5
2830

16

8.9200
3.4079

2016-04-06T21
:49:00

9615. 4

-2354.7

—
02 ==

—_—
E
091 p——
—

—
=

© 1001 |[=—-

f1 (ppm)

37/72

TL ZTEY T 3 Iy
38 =488 3 3 ]
NS e - = P
T T T T T T T T T T T T
7.5 5.5 5 3.5 2.5 1.5 0.5 -0.5 -1.5 2.5
£1 (ppm)
©oo Sonna
228 BIIRE 3 2 ] Parameter Value
VA Tens B = 284
EEE JS=2=Z s = =g 1 Origin Bruker
n Finininininin BioSpin Gmbli
/1 e R \/ 2 Solvent el
3 Temperature — 295.4
4 Pulse 2gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-04-19T22
Date :58:
9 Modification 2016-04-19T22
Date :58:06
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lovest -4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
Il
|
" Lotk
T T T T T T T T T T T T T T T
170 50 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30




o
S IITINETRREIBRLSESI 8= S = S Parameter Value
2 REBcESRI[KELEERIISIHE 3 & = f
4a BT e e e e e e e e e S S T ST ST o — T 1 Origin Bruker
| N e V2 \/ | | BioSpin GmbH
2 Solvent cnel3
3 Temperature  299.5
4 Pulse 2830
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2016-0 20
Date :54:00
9 Modification 2016-03-227T20
Date :54:18
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest ~2348.6
Frequency
13 Nucleus 1M
14 Acquired Size 32768
15 Spectral Size 65536

_
—

L

—_—
—
e

! |
iu i
T FLe2dy Tz £ I
8 SERRSS ] 8 & 3
— NS al — - o~ o3
T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.5 -2.5
£1 (ppm)
N
Taz 2 = 0 Parameter Value
X 3 = B
dx Saig o “ e 1 Origin Bruker
i = N G BioSpin Gmbil
e Y 2 Solvent CnC13
3 Temperature 299.1
4 Pulse 7gpg30
Sequence
5 Number of 200
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2016-03-23T22
Date :46:00
9 Modification 2016-03-23T22
Date 146112
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
fidth
12 Lowest -4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
| |
[
| |
| | 1
|
” L A | )
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 8 70 60 50 40 30 20 10 0O ~-10 =30

f1 (ppm)
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2 - - - Parsacter Vali=
" sgpgIgzasveenagsss BEEVEIEY E ¥ gasg { I
Y 0 e e e e e T e e e - vvw »I: T ':.m.i' ?" au m&-jnm
e e e 5
v ! 2 Solvenr 2L
(8 Tespezature 2904
4 Fulse Q0
o Q Zeqeenze
5 Maker of 16
Scaa
o € Pulse ¥ideh & 00
T Acqdeitisn 24079
Tine
8 Megasitlza 2ne-0G3-1TT01
Dete 186:00
9 Nedifizatiem i6-08-17TO01
12 156:07
(10 Spectizemater 40D 1S
Pregexy
S Spaciral L LN )
Videh
13 Lomagr et ok
(13 80sleus n
[ddopdred Nze 32763
1% Spectral Size 950
| ’ il
™ 7 A 2, ¥ TAY
o TREES 3‘333 B¢ @uks
=13 oo codd - . e -
B 9.5 9.0 &5 B0 T.E 1.0 &5 60 55 50 4.5 4.0 35 2.0 25 20 1.5 LO 05 OO0 ~1.0 ~2.0
£1 {ppa)
{SRE & U EEUREEPE ggrsss  @ges e Y
4y gz 39 A% sidR=idvy Sdcgas sl ! orsgtn Truder
i == PR 5 b b b et Juebry L KlaSpln Gest
N \7 V SV AR 3 N 2 R s
£ Tesperaturs 20K Y
4 Palse el
o0 Seguence
b Baber of bty
Jone
Ol & Pulee ¥idin 10,0000
o T Acmuleition  1.183¢
Tlae
P oAcouieitleon  20LE-05-39TOO
Dave :2%:00
P Reditication DN6-03-19T02
e Bt 1
10 Sgectrometer 100,82
Frequncy
i1 Spectral @031
Vidwn
i2Lreent 447
Frequency
13 hacleus e
T4 Acqulred Tize 32769
(18 Spestial 3hae 65508
'
|
v T v T T T T T T T v T T T Y T T T Y T -y T v T T T T
230 20 190 170 150 130 110 80 &0 7 60 & 40 30 20 0 0 -0 ~30
£1 (ppa)
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|9 Medificstion

M16-03-01 708
154:08

§ Farameter falos
4z s 1 Origtn Braker
! Blfain el
2 Salvemt 13
1 Yesperature 290.3
| Pulse 30
Sewence
o2 P oNaber of 36
Suang
o8 & Pulec Sidtn  E3200
T Msuirician 34009
Time
£ Mgolaitlae
Date
y F Matificaticn
Darte
L0 Spectrooetes
Frequenty
i1 Spectral
! Fidts
S lowesy 3130
Freguenzy
159 Mucleus L]
|34 Meguired Size 32768
{15 Roectral Fiae L3336
)
A A
o > e - ¥
8 GEZES EUERE =
- =S Soods =
T T T T T T ¥ T T T T T T T T T T T T T T T T T T
10.0 %o 80 7 6.0 50 4.0 3.0 20 Lo o0 -L0 -2.0 -3.0
1 (pem)
-7,§ £ ENws Ee - e se | Pavsmster Yala
e b EEGH B2 REER =8 : A
£E =2 gz28 g8 2 mang =g |1 o <t o SO
az v . 4 N V' |3 Zolvear P
3 lemperature 2907
|4 Talse 225430
o 9 |  Zeguenze
|0 Namter of M0
\ Seazs
O |€ Polge Width 10, 0060
4 T Acguiaitizn LI5W
‘ Tise
” I8 Acquisitiza  026-08-01903
| et 134100

|-

10 Speciromet ey
[ Preguescy

| 15 Spaciral
| Wideh

190. 43
090
41437

1

s Acquired Size 2764
[ 13 Spaciral Size 63236

20 210 00 100 130 170 (&0 150 M0 1N 1éo 1o 100 90 B0 70 &0 30 40 30 20

1 (ppe)
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FZEERT ZYIPIgEISAREEGRUIFSEIBESASS ¥  SESEER 3§ Prarer i
4aa Mg HErrrresrdr e rddddd Ayl deddroied n reaSdd s 1 Origin Bruber
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|
|
|
|
|
|
. ‘ j (- M
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30
£1 (ppm)
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e Som= = N oo g Paraneter Value
B 3228 s 2 282 E
25 zE28 8 H 288 >
£y a2 senn 2 = RO S |1 origin Bruker
$ I AN | BioSpin GmbH
2 Solvent 13
3 Temperature
1 Pulse
Sequence
o s 5 Number of 8
3 Y o
- ] Pulse Width  8.9200

Acquisition 3.4079

2 Time
] Acquisition 2015-03-10T11
4 Date :21:00

Modification 2015-03-10T11
H. Date :22:00

10 Spectrometer  400. 15
Frequency

—
;
o,
% o

©

11 Spectral 9615. 4
Width

12 Lowest 2337.3
Frequency

13 Nucleus 1H

14 Acquired Size 32768
15 Spectral Size 65536

—_—
—_—

%;1

1.05{ t
3,133
3,007
2.99=
3. 15g

12012 ;4
.
L b
e
-

-

—
-

Z 2
i =S
T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.(
1 (ppm)
© o= o e v
FNo =3 ] — = © =] ~oNwW Parameter Value
INg 4] 2 = 5 2 5] 5338
- : > ] S 22T o
£y gsd g g 8 o s 3 Soggl Oriein Bruker
S8R = - g 2 2228 BioSpin Gbil
Y4 [ I " |2 Solvent cels
3 Temperature  295.8
4 Pulse 2gpg30
Sequence
o 5 Number of 200
J Scans
Il
- ] . ° o 6 Pulse Width  10.0000
- 5 E B
I F 3 < B 7 Acquisition  1.1534
: = = Tine
8 Acquisition  2015-03-12T11
: Date 145:00
9 Modification 2015-03-12T11
W Date 145:48
10 Spectrometer  100. 62
Frequency
28409. 1
‘ h
| | 12 Lowest -4143.7
N / \ A\ Frequency
13 Nucleus 13C
—— —— — 14 Acquired Size 32768
30.7 30. 4 30. 1 15 Spectral Size 65536

|“ " ek .

. . . . . . . . . . . . . . . . . . . . . . . . . .
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)
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[
Iz 83
Gl oo g
N4

_JLIJH e
[:T]

—_
—_—

_4.595
2= 4.566
—4.410
4,381

L

2.936

— 0. 000

Parameter

Origin

o

Solvent

w0

Temperature

Pulse
Sequence
Number of
Scans

Pulse Width
Acquisition
Time

=

~ o

»

Acquisition

Date

Modification

Date

10 Spectrometer
Frequency

11 Spectral
Width

12 Lowest
Frequency

13 Nucleus

14 Acquired Size

15 Spectral Size

Value

Bruker
BioSpin GmbH
coels

295.3

2830

2015-03-12T04
:04:00
2015-03-12T04
400. 15
9615. 4
-2340. 0
1H

32768
65536

,_
N 1,971 %‘
—

I iy T
5 g8 s
o I <
T T T T T T T T T
7.5 0 6.5 6.0 5.5 3.0 2.5 -0.5 -1.0 -1.5
£1 (ppm)
won © o = o ) - -
95 5 © 3 g b S 5 28- Parameter Value
oo ' A <@ 3 & BT L
Sl gog 2 g = 9 s = S oo« L Origin Bruker
SR8 = S 8 = g = S 228 BioSpin Gbil
Y4 [ N 2 Solvent cnel3
3 Temperature  295.9
14 Pulse 2gpg30
- . Sequence
? :l’”‘ 5 Number of 200
- | ) Scans
: ‘[ r‘ 6 Pulse Width  10.0000
; 7 Acquisition  1.1534
[1" ] Time
. 8 Acquisition  2015-03-12T11
sﬁ" Date 159:
M, 9 Modification 2015-03-12T11
g Date 159:44
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
I ‘\
I .
T T T T T T T T T
230 210 190 170 110 90 10 0 -10 -30
1 (ppm)
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zaugs 2283 2 522 SS8EIISS g ameter ¥
LEEeR BE2R & 335 T2L KB5S g Paraneter alue
SSScE S o5 il cieiei miai— o S |1 origin Bruker
~N v [\ NEONSONS | BioSpin GmbH
2 Solvent ce13
3 Temperature  294.7
4 Pulse 2830
a Qg Sequence
i j 5 Number of 16
S Scans

Pulse Width  8.9200
Acquisition  3.4079

—
=
>

4
=y

Time
g 8 Acquisition  2016-04-19T22
Date 127:00
PH . R ’
e 9 Modification 2016-04-19T22
Date 127:11
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest
Frequency
13 Nucleus H

14 Acquired Size 32768
15 Spectral Size 65536

z

T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -1.0 -2.0
£1 (ppm)
©x © Toon o
583 2 B8E2E 3 5 g 2 Parameter Value
nen f R 2 B 2
§g‘S 3 F585 = s S - = 1 Origin Bruker
e n T T ' N BioSpin GmbH
AR MY ‘ N 2 Solvent cnel3
3 Temperature  295.9
4 Pulse 2gpg30
a Sequence
Number of 200
Scans

Pulse Width 10. 0000

=

—t

ot

o= -
by

= =

7 Acquisition 1.1534
= Time
L 8 Acquisition
g ’LI-" Date
[ FH 9 Modification
"t Date
10 Spectrometer
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13C

14 Acquired Size 32768
15 Spectral Size 65536

. . . . . . . . . . . . .
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30
£1 (ppm)
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swso 2om= o = s
SEER 2553 £z g Parancter Value
Ceee e o o s 1 Origin Bruker
N N [ BioSpin GmbH
2 Solvent oels
3 Temperature  297.0
14 pulse 2830
Sequence
5 Number of 8
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
Time
8 Acquisition  2015-03-23T16
Date £18:00
9 Modification 2015-03-23T16
Date 118:41
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2339.1
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
|
I
(.
J& ‘
(WS
z P 24
= Ss S i
T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -L.5 -2.0
£1 (ppm)
Lo .
e 2E8IS & bt %%',: Parameter Value
e ST 2 = RS
=228 EEEE] - : Cao| 1 origin Bruker
S88 S8 3 2 228 BioSpin GubH
N NN N |2 solvent e
3 Temperature  297.3
4 Pulse 22pg30
Sequence
.. 5 Number of 200
s gttt Scans
.. 6 Pulse Width  10.0000
ot Tt g 7 Acquisition  1.1534
o ine
i"*?--" 8 Acquisition  2015-03-24T15
| Date :57:00
sl 9 Modification
Date
10 Spectrometer 100, 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
I
I
|
)
|
f |
A, — . o
T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)
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Sk

7.317
7.316

e
Y

7.278
7.261

o
AT e
TT

g

— 0. 000

Parameter

Origin

o

Solvent

©

Temperature

Pulse
Sequence
Number of
Scans
Pulse Width
Acquisition
Time

o

=N

3

Acquisition
Date
Modification
Date

©

Value

Bruker
BioSpin GubH
cnel3

297.5

2830

8

8.9200
3.4079

2015-03-31T13
:36:00

2015-03-31T13
:36:29

10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
I
|
| 1
| |
_t
by L 1
= g8 & 83 =
= — S —_— =
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 2.5 1. .0 0.5 0.0 -1.0 -2.0
f1 (ppm)
- © o - o P Val
;‘32; = Zﬁ? % O_: ig ‘arameter alue
Sk sgg < S8 = 2 c2 1 Origin Bruker
S8] S aan % 8 =8 BioSpin Gubil
N [N [\ 2 Solvent one13
o 3 Temperature  298.0
o e 4 Pulse 2gpg30
| o Sequence
- I"T = 5 Number of 128
g Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2015-03-31T13
e Date +44:00
9 Modification 2015-03-31T13
Date 144:40
10 Spectrometer 100,62
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13¢
4 Acquired Size 32768
15 Spectral Size 65536
1h
|| .~ " L bl aal
T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 50 30 20 10 0 -10 -30
1 (ppm)
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Date

o
8AJ233 = 2 2 Parameter Value
229283 & 2 >
o = = S |1 origin Bruker

SRV, | BioSpin Gubl
2 Solvent cobels
3 Temperature  295.2
fia 1 Pulse 2830
Seaquence
P 0 5 Number of 8
f o Scans
8 o 6 Pulse Width  8.9200
\T/\f’ 7 Acquisition  3.4079
A D Time
vao-@ T 1 8 Acquisition  2015-08-20T12
\ /'-w ate :36:00
Yy 9 Modification 2015-08-20T12
ate :36:42
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2346.2
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
/[7 ik \] /
I
I
| JM J Jal 4y
A PR L L
U U 17 3 ST
s 8 S 2Zk3 EE 2 5z =
R RN Se o N
T T T : T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2.5 20 .5 1.0 .5 0.0 -0.5 -1.5
£1 (ppm)
o © = @ sre @
23 8 £ 2E8 8§ g B 5 = 2 Paraneter Value
> > = 3 b 5 2 2 = g
pg 2 % S =28 3 o o o = & 1 Origin Bruker
EH 5= Bl -ZS = g 8 < ] B BioSpin GubH
\Y [ | ! I I |2 Solvent onels
3 Temperature  295.8
Ba 4 Ppulse 2g0g30
Sequence
5 Number of 200
Scans
6 Pulse Width 100000
7 Acquisition 11534
Time
8 Acquisition  2015-08-24T20
Date :37:00
9 Nodification

2015-08-24T20
137:03

100. 62

10 Spectrometer
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13C
14 Acquired Size 32768
15 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10 -20 -30 -40
f1 (ppm)
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T, 280
1.8
1101
ran
6 7
L
{92 1
T
T
008

¢

-
ooy
EN )
i 2
-3 e
—3

-l

). 0

/
\

Parssayer Taliw
L Ozigin Sraber
Wispin Cathl

1 Sadvem oxn

1 Tesgeratsre I3

4 Pl 3%
Seqanie

1 Waber sf [
Scam

4 Pulse Simth A 0200

T Asasisirien A 0%
Tise

f Aegmisitien  NAE-10-00131

133:00

T Madifizatiza J0IN-10-INI3L
Dare 13340

I3 Spectammatey 00, 10
Peeguewy

14 Savrtrnl ke
ienh

L2 Lowest ~23.0
Frogamry

L3 Nazleuz 1

L4 Acguired Size &2V
LY Spectral Site 83358

g - —

4=

JEE 6

W™
LI GN
~L50.TE
AT
Zi ol
LT R
R
Lo 0
—i, A
—T, 616
—4% 031
wdy, 27
-25. W

—| L 2

Tarametet
1 Sxigts
Folves:
Teaparatian
Pl
Seuueste
Noaber of
Stens
Fulse Widey
Areulastion
Tiee

-

Arguisitioy
Datm

? Edificstizs
Jate

10 Spac trumeter
Frequeses

11 Beecteal
widty

12 Lowest
Frogaesey

ANz less

M Azgulired i

15 3pectral Sl

felse

frker
BicRoie Cand
ot
LN ]
e

0

ik 0%
Lo

201201
12100

3012-12-20109
BT

o«

s

=440

Ty

Ehein )
e

-30




LM

T NAM
m
i

-0, O

Taszamarer Value
1 Origin Srsey
Btofain Cend
2 folvem e
3 Tegerwiury I3 8
¢ Pulae B
Semuesce
0 Naber of ’
Seany
6 Pulae Pidis & 9200

deguiaition L OOTH
Ties

6 Asgzizitize  20LE-08-1TIIR

Dats 400

D Madificstize 301326173
Date <

10 Spactrometer 400 13
Toqasm

11 Spacurn) il
Pldes

“I3480

o

T

-} 05, 308

—iT. 983
~h 7
e
- (0. 520
— 0. T

3% 51

=10 -
" Taramerer Yalue
|3 e=igts Sruker
Fiokoie Ce
: Solves: oxci
3 Tesparatare 20T
) N
0
0. 000
ALY

§ Gwinivien 20059817709
Date 45:0

® Eaifiratiza JOIS-A8-1TTIR
Txta “wao
J0Spertrometer 30003
Froquescy
Vi Spectral m
gt
10 Lowest i
| Preguesey
':33&'1!11
| 44 Aemute
{16 Specteal Sive S3835

220 10 20 190 180 170 60 L6014 130 120 110 100 90

o 10 0 -1 -20



- " - Tarsantnr Falus
§  yRemRzEazz B 32 Ll
o R wooela \ ¢ Ficauln Owel
7e | B ey U Y3 saven s
3 Tepersturs D4
4 Ml N
Tegamoie
o Busher of L}
22
& Pulss s K 000
T scqulaitien X W7%
Tine
€ toquleition  NG-2-31T10
Date B0
D Rediffcatisn Z002-92-3ITLS
Date Har
10 Spectyoaeter 400 1%
Prequeccy
11 Spectral in ¢
dn
13 Lowent -5390,0
Yregunry
13 duclma w
I togul e Qe S3TER
10 fpeatrel Jlze EOG3
'
y o kol y LB
2 -4 S =@
- el -l "o
$.6 9.0 KB B0 75 V.0 &5 60 55 20 45 40 35 20 25 2.0 L6 L0 05 00O =10 -0
7 (e}
: oy 2R ™ e
] g 3 RREARAZEEE 7 24 BleSpln Gatdl
75 N |G\ N | Ve savem ot
¥ Tesperatizs W01
' Plse e
)
T Maater of e
Scarm

False Sith L3 0000
Aeodxition L1534
Tiax

Acgprdeitin  200%-0l-32TIV
Date R

§ Lamflcarion 2B-01-2TIN
Date 551

1EGectraanter 196, 63
Frequmecy

111 Sectral s |

1 wah

|12 Lewext ~Iei T
Pregumcr

138 dme (&

14 Acgdres Dize 2700
1 5pectral Size 8836

NNONI)WODOHOIGOISOHOIM 20)!0100?050105&‘) N 4 » 20 W o0 - - - 4
1 (ppm}
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= s<ocommoxme 2o s
= BEESSINIEN ) S Parameter Value
b 6 e e e e 1 1S aied S 1 ori :
gin Bruker
e | 4 BioSpin GmbH
2 Solvent onels
3 Temperature  295.3
4 Pulse 230
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Aequisition  3.4079
Time
8 Acquisition  2017-10-19T20
Date :33:00
9 Modification 2017-10-19T20
Date :33:22

10 Spectrometer 400, 15
Frequency

11 Spectral 9615. 4
Width

12 Lowest -2353.0
Frequency

13 Nucleus 1

14 Acquired Size 32768
15 Spectral Size 65536

s
= =
o3 o3
T T T T T T T T T T T T T T T T T T
11.0 10.0 9.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0
1 (ppm)
0o o
gz = 28 Parameter Value
1 : B
b g3 g wiei |1 Origin Bruker
-7 i -7 BioSpin GmbH
Il ‘ M |2 solvent cnel3
3 Temperature  295.7
4 Pulse 2gpg30
Sequence
5 Number of 300
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2017-10-24T01
Date :23:00
9 Modification 2017-10-24T01
Date :23:20

10 Spectrometer 100,62
Frequency

11 Spectral 28409, 1
Width

12 Lovest -4143.7
Frequency

13 Nucleus

14 Acquired Size

15 Spectral Size

. . . . . . . . . . . . . . . . . . . . . . . . . . .
20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
f1 (ppm)
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8§ EE H Parsmeres Talue
'i" -\-~‘ ‘l‘ I Briela Friker
Ba Sisdniz Gubdl
3 3advemt i
I Togeratias 396D
n Nl =30
drwme
1 Neaber of i
Scens
§ Plae Vith A R0O

Acgulatnien 4, 449
Timt

Arguisition  2M5-G2-04102
s LAal )

¥ fasifizstima 200 OI-ISTOS
Jaze s

Q '

SdAzguleed Size 33708
I3 Spextral Size 23328

N
=

P noon
BEERE ER EE

i b e

9.5 9.0 86 80 7.5 1.0 65 60 465 50 435 40 35 30 2B 20 L5 LO 05 00O 05 -LG X ]
11 (pm)
'§ 5 5 ;‘E Pasasares Vales
w Rop dofteem am
! FoT M 2 s e
3 Tespersture .3
. Nim o0
oo
§ Yusher of m
Scass
6 Pulse Ridea 10 8000
T Maquisiites L3N
Time
8§ Aoguinltize 2OLE-IC-OMTOX
Dats 190200
D Mosifizstize I0II-IC-O4I0X
Dot M43
10 Spextrrmeter 100,63
1) Seertinl ;e
nldeh
12 Lowest -4l
Fregancy
13 ¥uolews 1
dizquired Size ITHR
18 Speztrel Tise BAIIA
' )
'
[
l e - s e rera et b V1 o
220 210 200 100 180 170 160 130 140 130 1M 110 100 W B 0 0 30 40 W0 20 0 6 -0 20 30 4

1 (e
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S
B Parameter Value
Oa ? 1 Origin Bruker
BioSpin GmbH
2 Solvent cnel3
3 Temperature  294.2
4 Pulse 2830
Sequence
e
! “\I HH 5 Number of 16
R Scans
Ea 6 Pulse Width  8.9200
. ! 7 Acquisition  3.4079
e, Time
- 8 Acquisition  2017-04-08T03
Date :40:00
9 Modification 2017-04-08T03
Date :40:13
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2346. 2
Frequency
13 Nucleus H
14 Acquired Size 32768
15 Spectral Size 65536
|
I
Lol
I 1
| | | |
A e |
T b T T T T
== NIl R [2e] 3=} w5
Soomag = = = =2
T T T T T T T T T T T T T T
11.0 10.0 9.0 8.0 7.0 6.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0
0o -
28 5 <=
EX 2 25
> : 83
Ga 55 K S
U h o Parameter Value
% I \/
1 Origin Bruker
BioSpin GmbH
2 Solvent CDC13
3 Temperature — 296.1
e 4 Pulse 28pg30
et 5 Number of 500
‘j bl Scans
oL 6 Pulse Width  10.0000
- 7 Acquisition  1.1534
] Time
8 Acquisition 2017-10-09T22
Date :22:00
9 Modification 2017-10-09T22
Date 122157
10 Spectrometer 100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
I
I
| - "
T T T T T T T T T T T T T T T T T T T
230 210 190 170 50 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30
1 (ppm)
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10a

11.958

—5.735

2.622
2.577

Vs

2.539
2.507
—1.598

Parameter

Origin

o

Solvent
Temperature

- w

Pulse
Sequence
Number of
Scans

Pulse Width
Acquisition
Time
Acquisition
Date

— o

@

Value
Bruker
BioSpin GmbH
DMSO
294.9
2830

16

8.9200
3.4079

2017-10-18T18
:35:00

9 Modification 2017-10-18T18
Date :35:09
10 Spectrometer  400. 15
Frequency
11 Spectral 9615. 4
Width
12 Lowest -2336.6
Frequency
13 Nucleus 1
14 Acquired Size 32768
15 Spectral Size 65536
I
|
i A ;ﬂ_ T
= sSs=s5 = =5
= SEEEIJEE2 ~N o3
T T T T T T T T T T T T T T T T T T T T T T
18 17 16 15 14 12 11 10 6 5 3 2 1 0 -1 -2 -3 -4 -5
£1 (ppm)
- o cpomoow — =
3 2 282828 § 3 < o =
8 = SHSndds 8% 8 8 = Parancter Value
10a S < SHS8588 28 o o3 S -
< = i E i e S 2 S 1 origin Bruker
GGy T BioSpin GmbH
2 Solvent DNSO
3 Temperature  296.0
4 Pulse 2gpg30
Sequence
5 Number of 512
cans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition  2017-10-20T16
Date 145:00
9 Modification 2017-10-20T16
Date :45:24
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest 4143.7
Frequency
13 Nucleus 13¢
14 Acquired Size 32768
15 Spectral Size 65536
!
1
I
I
.| ) bl
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30
£1 (ppm)

67 /72




-
S = B
= = S
10a o o s
a 2 S
I
f
o
[
|
. a~ Ll
T
T T T T T T T T T T T T T T T T T T T
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 =30
1 (ppm)
o wwmosonmnRna e s o s
88X 22RAITBIELY s 8
SBRERE{IIREIZES RREE 8
11a B o ed ol s b Val
| eSS 2 | arameter alue
1 Origin Bruker
BioSpin Gubil
2 Solvent cnel3
3 Temperature  295.3
4 Pulse 230
Sequence
5 Number of 16
Scans
6 Pulse Width  8.9200
7 Acquisition  3.4079
8 Acquisition  2017-10-12T23
Date :20:00
9 Modification 2017-10-12T23
Date :21:00
10 Spectrometer 400, 15
Frequency
11 Spectral 9615. 4
Width
12 Lovest -2347.7
Frequency
13 Nucleus
14 Acquired Size
15 Spectral Size
S / /o
i 1
I h
i
|
A ﬁ ﬁ LA ‘
Nl
A i T T T I
m 8o =] = g =™
s sSZ22285 = = =2 5
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.5

1 (ppm)
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38

o= = o Y®TLNLD )
SEBE Y EREERE8E6 §§ Els Parameter Value
11a sSEEs $ SggEddd S Sa 1 Origin Bruker
NN S ~ o BioSpin Gbil
S IS v A/ 2 Solvent oe13
3 Temperature  295.7
14 Pulse 2gpg30
Sequence
5 Number of 300
Scans
6 Pulse Width  10.0000
7 Acquisition  1.1534
Time
8 Acquisition 2017-10-12723
Date K
9 Modification 2017-10-12T23
Date B 9
10 Spectrometer  100. 62
Frequency
11 Spectral 28409. 1
Width
12 Lowest -4143.7
Frequency
13 Nucleus
14 Acquired Size
15 Spectral Size

T
230 210 190 170 150 130 110 90 8 70 60 50 40 30 20 10 0O ~-10 -30

f1 (ppm)
®
2 EE R
11a = et S5
= g 28
| Y4

. . . . . . .
230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10 -30
f1 (ppm)
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— o = =
=S 2 Ec =3 Parameter Value
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Date 59: 0
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11 Spectral 9615. 4
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12 Lovest -2344.9
Frequency
13 Nucleus 1
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