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General informations

The NMR spectra were recorded on a Bruker Ascend 400 (400 MHz) spectrometer. Chemical shifts are
given in parts per million (J) downfield from tetramethylsilane as the internal standard. Deuterochloroform
was used as a solvent, unless otherwise stated. Mass spectral data were recorded using Agilent Techologies
6520 Q-TOF spectrometer coupled with Agilent 1200 HPLC or Agilent Technologies 5975C MS coupled
with Agilent Technologies 6890N GC. IR spectra were recorded on a IR Termo Scientific NICOLET iS10
(4950) spectrometer. Melting points were determined using Boetius PHMK 05 apparatus without correction.
Flash chromatography employed silica gel 60 (230-400 mesh) while thin layer chromatography was carried
out using alumina plates with 0.25 mm silica layer (Kieselgel 60 F,s4, Merck). Compounds were visualized

by staining with potassium permanganate solution. The solvents were purified by distillation before use.

General procedures for synthesis of /V-allyl imides

Procedure A!

Anhydride (3 mmol) and allyl amine (513 mg, 9 mmol) were dissolved in toluene (40 mL) and
triethylamine (30 mg, 0.3 mmol) was added. The resulting mixture was refluxed for 5-12 h. The
solvent was then evaporated under reduced pressure, the solid residue was dissolved in ethyl acetate
and washed with water (3 x 10 mL) and brine (2 x SmL). After drying over anhydrous Na,SO, and
removal of the solvent under reduced pressure, the crude imide was purified by flash column
chromatography (SiO,, petroleum ether-ether) to afford the product which was used in next step

without further purification.

Procedure B?
To a mixture of imide (3 mmol) and potassium carbonate (1.03 g, 7.5 mmol) in acetonitrile (7 mL)

allylbromide (0.3 g, 2.5 mmol) was added at ambient temperature. The resulting mixture was stirred
at reflux for 13h. After completion of the reaction, the mixture was filtered and the solvent was
evaporated under reduced pressure. The crude mixture was purified by column chromatography
(Si0,, petroleum ether-ether) to afford the product which was used in next step without further

purification.

6-Allyl-6H-pyrrolo[3,4-b]pyridine-5,7-dione 12h. The title compound prepared following
procedure A was isolated (451 mg, 80%) as a white solid, Mp=107-108 °C. 'H NMR (400 MHz,
CDCl;) 6 8.98 (dd, J = 5.0, 1.5 Hz, 1H), 8.18 (dd, J = 7.6, 1.5 Hz, 1H), 7.63 (dd, J = 7.6, 5.0 Hz,
1H), 6.05 - 5.79 (m, 1H), 5.27 (ddd, J = 13.7, 11.3, 1.1 Hz, 2H), 4.37 (dt, J = 5.8, 1.4 Hz, 2H); 3C
NMR (101 MHz, CDCl;) 8 165.7, 155.3, 151.8, 131.2, 131.0, 127.4, 127.3, 118.5, 40.3.
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2-Allyl-4,7-bis(allyloxy)isoindoline-1,3-dione 12i. The title compound prepared following
procedure B from 4,7-dixydroxy-isoindole-1,3-dione with 10 equivalents of allyl bromide was
isolated (134 mg, 15%) as a pale yellow oil. 'H NMR (400 MHz, CDCls) 6 7.14 (s, 2H), 6.06 (ddt, J
=17.2, 10.3, 5.0 Hz, 2H), 5.86 (ddt, J = 16.0, 10.3, 5.7 Hz, 1H), 5.50 (dd, J = 17.3, 1.4 Hz, 2H),
5.33 (dd, J = 10.6, 1.3 Hz, 2H), 5.25 (dd, J = 17.1, 1.2 Hz, 1H), 5.16 (dd, J = 10.2, 1.1 Hz, 1H),
472 (dd, J = 3.5, 1.5 Hz, 4H), 4.23 (d, J = 5.7 Hz, 2H). 13C NMR (101 MHz, CDCls) & 165.9,
149.9, 132.4, 131.7, 122.0, 119.2, 118.2, 117.3, 70.5, 39.8.

2-Allyl-2H-pyrrolo[3,4-b]quinoline-1,3-dione 121. The title compound prepared following
procedure A was isolated (471 mg, 66%) as a white solid, Mp=182-185 °C. 'H NMR (400 MHz,
CDCls) & 8.68 (d, J = 3.9 Hz, 1H), 8.54 — 8.38 (m, 1H), 8.13 — 8.04 (m, 1H), 7.95 (s, 1H), 7.78 (d, J
= 4.2 Hz, 1H), 6.07 — 5.88 (m, 1H), 5.30 (dd, J = 32.0, 13.6 Hz, 2H), 4.46 (d, J = 1.2 Hz, 2H); 13C
NMR (101 MHz, CDCl3) 6 165.8, 165.6, 150.9, 132.8, 132.7, 131.6, 130.9, 129.9, 129.6, 128.8,
123.0, 118.57, 40.6.

(3S,4R)-1-Allyl-3,4-bis (benzyloxy)pyrrolidine-2,5-dione 12m. The title compound prepared
following procedure A was isolated (537 mg, 51%) as a pale yellow oil. 'H NMR (400 MHz,
CDCl3) 6 7.53 —7.29 (m, 10H), 5.78 (ddd, J=17.0, 6.0, 4.2 Hz, 1H), 5.23 (t, /= 14.6 Hz, 2H), 4.99
(d, J=11.6 Hz, 2H), 4.77 (d, J = 11.6 Hz, 2H), 4.40 (d, J = 6.0 Hz, 2H), 4.16 — 4.04 (m, 2H). 3C
NMR (101 MHz, CDCl;) 8 172.3, 136.5, 129.9, 128.6, 128.3, 119.3, 78.8, 73.5, 40.7;

Meso-2-allyl-tetrahydrocyclopenta[c]pyrrole-1,3(2H,3aH)-dione 120. The title compound prepared
following procedure A was isolated (247 mg, 46%) as a pale yellow oil. 'H NMR (400 MHz,
CDCl;) & 5.86 — 5.66 (m, 1H), 5.26 — 5.06 (m, 2H), 4.07 (dt, J = 5.8, 1.2 Hz, 2H), 3.17 (d, /= 8.9
Hz, 2H), 2.23 — 2.07 (m, 2H), 1.99 — 1.83 (m, 2H), 1.76 (ddd, J = 9.6, 8.3, 4.2 Hz, 1H), 1.40 — 1.20
(m, 1H); 3C NMR (101 MHz, CDCl3) & 179.8, 130.8, 118.1, 45.2, 40.9, 30.5, 24.8.

Meso-hexahydro-2-(2-methylallyl)-2H-isoindole-1,3-dione 12r. The title compound prepared
following procedure B was isolated (565 mg, 92%) as a white solid, Mp=47-49 °C. 'H NMR (400
MHz, CDCl3) & 4.87 (s, 1H), 4.76 (s, 1H), 4.02 (s, 2H), 2.89 (t, J = 4.5 Hz, 2H), 1.97 — 1.84 (m,
2H), 1.83 — 1.74 (m, 2H), 1.74 (s, 3H), 1.46 (dd, J = 12.1, 6.8 Hz, 4H); 13C NMR (101 MHz,
CDCl;) 6 179.4,138.9, 112.1, 43.5, 39.7, 23.8, 21.7, 20.5.
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Meso -3a,4,7,7a-Tetrahydro-2-(2-methylallyl)-2H-isoindole-1,3-dione 12q. The title compound
prepared following procedure B was isolated (498 mg, 81%) as a white solid, Mp=60-62 °C.

'"H NMR (400 MHz, CDCl;) 6 6.07 — 5.81 (m, 2H), 4.83 (s, 1H), 4.70 (s, 1H), 4.00 (s, 2H), 3.26 —
3.04 (m, 2H), 2.65 (ddd, J = 16.0, 3.7, 1.6 Hz, 2H), 2.36 — 2.14 (m, 2H), 1.69 (s, 3H); 3C NMR
(101 MHz, CDCl3) 6 179.8, 138.4, 127.9, 111.9, 44.2, 39.1, 23.6, 20.3.

General procedure for synthesis of tertiary alcohols

Vinyl magnesium bromide (1.5 mmol, 1M solution in THF) was added dropwise to a solution of N-
allyl imide (1.0 mmol) in dry THF (10 mL) under N, atmosphere at —5-0 °C. The mixture was
stirred at the same temperature until the completion of the reaction, as determined by TLC.
Saturated NH,4Cl solution (5 mL) was then added to the mixture and extracted with diethyl ether (2
x 25 mL). The combined organic phases were dried (anhydrous Na,SO,), filtered and the solvent
removed under reduced pressure. The residue was purified by flash chromatography (SiO,,

petroleum ether-ether) to afford the products.

(5RS)-1-Allyl-5-hydroxy-5-vinylpyrrolidin-2-one 6. Compound was synthesized following the
general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, diethyl ether)
afforded the product 6 (67 mg, 40%) as a colourless oil. 'H NMR (400 MHz, CDCl;) & 5.93 — 5.82
(m, 2H), 5.49 (dd, J=17.2, 0.7 Hz, 1H), 5.35 (dd, J = 10.6, 0.7 Hz, 1H), 5.23 — 5.10 (m, 2H), 4.13
—4.02 (m, 1H), 3.65 (dd, J = 15.5, 7.0 Hz, 1H), 2.60 (dd, J = 9.0, 8.2 Hz, 1H), 2.42-2.36 (m, 1H),
2.22 -2.02 (m, 2H), 1.64 (s, 1H). 3C NMR (101 MHz, CDCl;) 8 174.8, 139.3, 134.5, 117.4, 116.8,
91.4, 42.0, 34.4, 28.9; IR (ATR): v 3303, 1667, 1403, 989, 924 cm™!; MS (EI): m/z 167.0 [M]",
149.0, 137.0, 111.0, 83.0, 56.0; HRMS (ESI/Q-TOF) m/z calcd for [CoH3NO, + H*]: 168.1025,
found 168.1019.

(3RS)-2-Allyl-3-hydroxy-3-vinylisoindolin-1-one 9. Compound was synthesized following the
general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, 1:1 v/v petroleum
ether-diethyl ether) afforded the product 9 (164 mg, 76%) as a white solid, mp 94-96 “C. 'H NMR
(400 MHz, CDCl;) 6 7.68 (dd, J = 12.6, 11.4 Hz, 1H), 7.55 (td, /= 7.2, 1.1 Hz, 1H), 7.45 (dd, J =
11.0, 4.1 Hz, 2H), 5.93 — 5.77 (m, 2H), 5.67 (dd, J=17.0, 10.3 Hz, 1H), 5.42 (dd, /= 10.3, 1.4 Hz,
1H), 5.27 — 5.03 (m, 2H), 4.14 — 3.94 (m, 1H), 3.85 — 3.71 (m, 1H), 3.83 (s, 1H); 13C NMR (101
MHz, CDCl,) 6 167.0, 146.7, 135.8, 134.01 132.5, 130.7, 129.7, 123.4, 122.6, 118.1, 117.3, 89.7,
41.3; IR (ATR): v 3273, 1669, 1429, 1394, 927, 772, 698 cm™!; MS (EI): m/z 215.0 [M]", 198.0,
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188.0, 159.0, 131.0, 115,0 103.0, 77.0, 56.1; HRMS (ESI/Q-TOF) m/z calcd for [C;3H;3NO, + H']:
216.1025, found 216.1019.

(3RS,3aRS, 7aSR)-2-Allyl-octahydro-3-hydroxy-3-vinylisoindol-1-one ~ 13a.  Compound  was
synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether) afforded the product 13a (111 mg,
50%) as a colourless oil. 'H NMR (400 MHz, CDCl;) 8 5.95 — 5.77 (m, 2H), 5.32 (dd, /= 13.6, 7.6
Hz, 2H), 5.21 (dd, J=17.2, 1.5 Hz, 1H), 5.12 (dd, /= 10.2, 1.2 Hz, 1H), 4.12 (dd, /= 15.5, 5.0 Hz,
1H), 3.56 (dd, J=15.5, 6.9 Hz, 1H), 2.52 (dd, J=13.2, 6.5 Hz, 1H), 2.23-2.21 (m, 2H), 2.01 — 1.91
(m, 1H), 1.68 (dd, J = 14.4, 7.8 Hz, 3H), 1.39-1.33 (m, 4H); *C NMR (101 MHz, CDCl3) 6 175.8,
138.0, 135.1, 117.0, 116.4, 92.5, 41.9, 41.8, 40.0, 24.2, 23.19, 23.2, 22.3; IR (ATR): v 3231, 2936,
1656, 1434, 924, 689 cm™!; MS (EI): m/z 221.1 [M]*, 203.1, 188.0, 174.1, 162.0, 139.0, 91.0, 81.0,
55.0; HRMS (ESI/Q-TOF) m/z caled for [C13H19NO, + H*]: 222.1494, found 222.1488.

(3RS,3aRS,7aSR)-2-Allyl-2,3,3a,4,7, 7a-hexahydro-3-hydroxy-3-vinylisoindol-1-one 13b.
Compound was synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether) afforded the product 13b (183 mg,
91%) as a white solid, mp 57-59 “C. 'H NMR (400 MHz, CDCl;) 4 5.91 — 5.70 (m, 4H), 5.50 (dd,
J=17.1, 1.0 Hz, 1H), 5.35 (dd, J = 10.5, 1.0 Hz, 1H), 5.13 (ddd, J = 13.7, 11.5, 1.4 Hz, 2H), 3.98
(ddt, J=15.5,5.7, 1.4 Hz, 1H), 3.71 (dd, /= 15.5, 6.3 Hz, 1H), 2.74 (s, 1H), 2.68 (dd, J = 15.6, 8.5
Hz, 1H), 2.46 (ddd, J = 16.3, 9.5, 4.3 Hz, 2H), 2.37 — 2.20 (m, 1H), 2.19 — 2.07 (m, 2H); 3C NMR
(101 MHz, CDCl;) 6 177.4, 138.6, 134.5, 126.3, 125.8, 117.5, 117.0, 92.4, 42.1, 39.5, 36.9, 23.9,
19.8; IR (ATR): v 3343, 1660, 1412, 1095, 929 cm™!; MS (EI): m/z 201.1 [M-OH]*, 186.0, 172.0,
158.0, 115.0; HRMS (ESI/Q-TOF) m/z calcd for [(C;3H;;NO, + H)™—H,0]: 202.1232, found
202.1229.

(3RS,3aRS,4SR,,7RS, 7aSR)-2-Allyl-3-hydroxy-3-vinyl-2,3,3a,4,7, 7a-hexahydro-1H-4, 7-

methanoisoindol-1-one 13¢. Compound was synthesized following the general procedure for
synthesis of tertiary alcohols. Flash chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether)
afforded the product 13¢ (220 mg, 95%) as a white solid, mp 98-99 “C. 'H NMR (400 MHz, CDCls)
0 6.26 (d, J=3.0 Hz, 2H), 5.85 — 5.66 (m, 2H), 5.31 (d, /= 17.2 Hz, 1H), 5.25 - 5.11 (m, 2H), 5.05
(dd, J=10.2, 1.3 Hz, 1H), 4.05 — 3.86 (m, 1H), 3.40 (dd, J = 15.6, 6.5 Hz, 1H), 3.37 — 3.28 (m,
1H), 3.19 (dd, J = 9.0, 4.8 Hz, 1H), 3.12 (d, J = 1.2 Hz, 1H), 2.88 (dd, J = 9.0, 4.0 Hz, 1H), 1.61
(dd, J = 6.5, 1.7 Hz, 2H), 1.41 (d, J = 8.5 Hz, 1H); 3C NMR (101 MHz, CDCl3) 8 173.5, 140.8,
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136.5, 134.9, 133.7, 116.6, 114.5, 90.4, 51.9, 49.6, 48.6, 45.8, 45.0, 42.0; IR (ATR): v 3189, 2986,
1648, 1440, 1406, 1130, 945, 686 cm™!; MS (EI): m/z 231.1 [M]*, 213.0, 147.0, 134.0, 91.0, 66.0;
HRMS (ESI/Q-TOF) m/z calcd for [C,4H7;NO, + H*]: 232.1338, found 232.1329.

(3RS)-2-Allyl-5,6-dichloro-3-hydroxy-3-vinylisoindolin-1-one 13d. Compound was synthesized
following the general procedure for synthesis of tertiary alcohols. Flash chromatography (Si0,, 7:3
v/v petroleum ether-diethyl ether) afforded the product 13d (246 mg, 87%) as a white solid, mp
101-102 °C. 'TH NMR (400 MHz, CDCl;) 8 7.62 (s, 1H), 7.52 (s, 1H), 5.95 — 5.76 (m, 2H), 5.62
(ddd, J=16.9, 104, 1.1 Hz, 1H), 5.48 (dd, /= 10.5, 0.9 Hz, 1H), 5.18 (ddd, J = 13.6, 11.3, 1.2 Hz,
2H), 4.06 (dd, J = 15.6, 6.1 Hz, 1H), 3.86 (dd, J = 15.6, 6.1 Hz, 1H), 3.63 (s, 1H); 3C NMR (101
MHz, CDCls) 6 165.0, 145.8, 137.1, 134.8, 134.7, 133.3, 130.3, 125.1, 125.1, 119.2, 117.9, 89.1,
41.7; IR (ATR): v 3324, 1674, 1431, 1405, 1279, 931, 892, 773 cm™!; MS (EI): m/z 283.0 [M]",
267.9, 255.9, 2269, 197.9, 173.0, 165.0, 136.0, 56.1; HRMS (ESI/Q-TOF) m/z calcd for
[C13H1CILNO, + Hf]: 284.0245, found 284.0239.

(3RS)-2-Allyl-4,5,6,7-tetrachloro-3-hydroxy-3-vinylisoindolin-1-one 13e. Compound 13e was
synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (Si0O,, 7:3 v/v petroleum ether-diethyl ether) afforded the product 13e (226 mg,
64%) as a white solid, mp 138-140 °C. '"H NMR (400 MHz, CDCl;) 6 5.93 — 5.77 (m, 2H), 5.68 —
5.55 (m, 2H), 5.25 (dd, J=17.1, 1.3 Hz, 1H), 5.18 (dd, /= 10.1, 1.1 Hz, 1H), 4.11 (dd, J=15.5, 6.2
Hz, 1H), 3.96 (dd, J = 15.5, 6.2 Hz, 1H), 3.64 (s, 1H); 3C NMR (101 MHz, CDCls) § 162.6, 143.1,
137.9, 135.9, 132.9, 132.6, 129.1, 128.5, 127.1, 121.1, 118.4, 88.5, 41.9; IR (ATR): v 3320, 1683,
1432, 1403, 1354, 1204, 944, 732 cm™!; MS (EI): m/z 352.9 [M]*, 283.8, 267.8, 241.8, 213.8, 69.0;
HRMS (ESI/Q-TOF) m/z calcd for [C13HyCI4NO, + H']: 353.9436, found 353.9430.

(5RS)-1-Allyl-5-hydroxy-3,3-dimethyl-5-vinylpyrrolidin-2-one 13f. Compound was synthesized
following the general procedure for synthesis of tertiary alcohols. Flash chromatography (Si0,, 6:4
v/v petroleum ether-diethyl ether) afforded the product 13f (142 mg, 73%) as a colourless oil. 'H
NMR (400 MHz, CDCls) 6 5.92 — 5.76 (m, 2H), 5.49 (d, J = 17.1 Hz, 1H), 5.30 (d, J = 10.6 Hz,
1H), 5.23 — 5.03 (m, 2H), 3.97 (dd, J = 15.5, 5.5 Hz, 1H), 3.82 — 3.75 (m, 1H), 3.70 (dd, J = 15.5,
6.4 Hz, 1H), 2.06 (d, J = 3.2 Hz, 2H), 1.30 (s, 3H), 1.18 (s, 3H); 13C NMR (101 MHz, CDCl;) &
180.0, 140.5, 134.6, 117.1, 116.3, 88.9, 49.3, 42.1, 39.6, 26.6, 26.3; IR (ATR): v 3352, 1663, 1408,
1199, 987, 922 cm™!; MS (EI): m/z 195.0 [M]*, 177.1, 162.0, 148.0, 134.0, HRMS (ESI/Q-TOF)
m/z calcd for [C;{H;NO, + H*]: 196.1338, found 196.1332.

S6



(3RS)-2-Allyl-3-hydroxy-3-vinyl-2,3-dihydro- 1 H-benzo[de]isoquinolin-1-one 13g. Compound was
synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether) afforded the product 13g (177 mg, 67
%) as a white solid, mp 128-130 “C. '"H NMR (400 MHz, CDCl;) & 8.12 (dd, J = 7.2, 1.1 Hz, 1H),
791 (dd, J= 8.2, 0.9 Hz, 1H), 7.87 — 7.79 (m, 1H), 7.71 (dd, J = 7.3, 0.9 Hz, 1H), 7.60 — 7.51 (m,
1H), 7.42 (dd, J= 8.1, 7.4 Hz, 1H), 5.96 (ddd, /= 17.2, 5.6, 4.6 Hz, 1H), 5.87 (ddd, /= 17.0, 10.4,
1.3 Hz, 1H), 5.67 (dd, J=17.0, 1.1 Hz, 1H), 5.26 (dd, /= 10.3, 1.1 Hz, 1H), 5.19 (dd, J=17.2, 1.6
Hz, 1H), 5.09 (dd, J=10.2, 1.4 Hz, 1H), 4.47 — 4.30 (m, 1H), 4.22 — 4.10 (m, 1H), 3.97 (s, 1H); 3C
NMR (101 MHz, CDCl;) 6 162.5, 140.1, 135.3, 133.7, 131.9, 131.8, 128.2, 127.4, 126.6, 126.4,
126.2, 125.5, 116.4, 114.7, 87.7, 45.0; IR (ATR): v 3250, 1634, 1607, 1440, 1582, 1396, 988, 781
cm™!; HRMS (ESI/Q-TOF) m/z calcd for [C17HsNO, + H']: 266.1181, found 266.1176.

(7RS)-6-Allyl-6,7-dihydro-7-hydroxy-7-vinylpyrrolo[3,4-b]pyridin-5-one 13h. Compound was
synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (Si0O,, 4:1 v/v diethyl ether-petroleum ether) afforded the product 13h (160 mg,
74%) as a white solid, mp 125-127 °C. 'H NMR (400 MHz, CDCl;) $ 8.62 (d, J = 4.8 Hz, 1H), 8.04
(d, J=7.5Hz, 1H), 7.37 (dd, J= 7.6, 5.0 Hz, 1H), 6.04 — 5.83 (m, 2H), 5.76 (dd, /= 17.0, 10.2 Hz,
1H), 5.55 (d, /= 10.2 Hz, 1H), 5.27 (d, J = 16.5 Hz, 1H), 5.17 (d, J = 10.1 Hz, 1H), 4.21 (dd, J =
15.6, 5.8 Hz, 2H), 3.99 (dd, J = 15.7, 5.9 Hz, 1H); 3C NMR (101 MHz, CDCl;) 8 165.1, 165.0,
152.9, 134.4, 133.7, 132.0, 125.0, 124.6, 119.9, 117.6, 89.5, 41.6; IR (ATR): v 3265, 1667, 1396,
986, 798, 729 cm™!'; MS (EI): m/z 216.0 [M]*, 189.0, 175.0, 160.0, 104.0, 78.0; HRMS (ESI/Q-
TOF) m/z caled for [C,H1,N,O, + H]: 217.0977, found 217.0972.

(3RS)-2-Allyl-4,7-bis(allyloxy)-3-hydroxy-3-vinylisoindolin-1-one 13i. Compound was synthesized
following the general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, 1:1
v/v petroleum ether-diethyl ether) afforded the product 13i (255 mg, 78%) as a pale yellow solid,
mp 117-120 °C. '"H NMR (400 MHz, CDCl;) 6 6.92 (d, J = 8.9 Hz, 1H), 6.85 (d, J = 8.9 Hz, 1H),
6.14 —5.87 (m, 3H), 5.80 (dd, /= 17.1, 10.3 Hz, 1H), 5.65 (dd, /= 17.1, 1.0 Hz, 1H), 5.49 (dd, J =
17.3, 1.5 Hz, 1H), 5.44-5.38 (m, 2H), 5.31 — 5.19 (m, 3H), 5.11 (dd, J=10.2, 1.3 Hz, 1H), 4.64 (dt,
J=15.0, 1.4 Hz, 2H), 4.59 — 4.48 (m, 2H), 4.13 (dd, J = 15.7, 6.0 Hz, 1H), 3.86 (dd, J = 15.7, 6.0
Hz, 1H), 3.02 (s, 1H); 3C NMR (101 MHz, CDCls) 6 165.3, 150.0, 147.6, 135.7, 135.6, 134.4,
133.1, 132.8, 119.7, 117.7 (2C) 117.5, 116.9, 115.9, 88.3, 70.4, 69.6, 41.3; IR (ATR): v 3297, 1672,
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1497, 1267, 918, 807 cm™'; MS (EI): m/z 327.0 [M]*, 206.9, 54.9; HRMS (ESI/Q-TOF) m/z caled
for [C1oHa NO, + H]: 328.1549, found 328.1545.

1-Allyl-5-hydroxy-3-methyl-5-vinylpyrrolidin-2-one 13j. Compound was synthesized following the
general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, 1:1 v/v petroleum
ether-diethyl ether) afforded the major regioisomer 13j (80 mg, 44%). Stereochemistry of this
product could not be determined by standard NMR experiments. Other regioisomer was isolated as
a complex mixture and attempts were not made to further purify and characterize it. 'H NMR (400
MHz, CDCl;) 6 5.93 —5.77 (m, 2H), 5.37 (d, J=17.2 Hz, 1H), 5.24 (d, J = 10.6 Hz, 1H), 5.17 (dd,
J=17.2, 1.4 Hz, 1H), 5.08 (dd, J = 10.2, 1.2 Hz, 1H), 4.44 — 4.27 (m, 1H), 3.96 (dd, J = 15.5, 5.9
Hz, 1H), 3.67 (dd, J=15.5, 6.0 Hz, 1H), 2.46 (dt, J=17.2, 7.9 Hz, 2H), 1.82 (dd, J = 12.3, 6.6 Hz,
1H), 1.36 — 1.22 (m, 3H); 13C NMR (101 MHz, CDCls) 8 176.8, 138.9, 134.5, 116.9, 115.5, 89.9,
43.0, 42.1, 35.3, 16.8; IR (ATR): v 3320, 1664, 1408, 988, 923 cm™!; MS (EI): m/z 181.1 [M]",
163.0, 148.0, 134.0, 120.0, 107.0; HRMS (ESI/Q-TOF) m/z calcd for [C,(H;sNO, + H*]: 182,1181,
found 182.1173.

1-Allyl-5-hydroxy-3-phenyl-5-vinylpyrrolidin-2-one 13k. Compound was synthesized following the
general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, 9:1 v/v diethyl
ether-petroleum ether) afforded the alcohol 13k (73 mg, 30%) as an inseparable mixture of two
regioisomers (7.3 : 1, pale yellow oil). '"H NMR (400 MHz, CDCl3) 6 7.50 — 7.15 (m, 5H, both
regioisomers), 5.99 — 5.88 (m, 2H, major regioisomer), 5.86-5.80 (m, 1H, minor regioisomer), 5.47
(d, J=17.2 Hz, 1H, major regioisomer), 5.36 (d, /= 10.5 Hz, 1H, major regioisomer), 5.25 (d, J=4.0
Hz, 1H, major), 5.23 (m, 2H, major regioisomer), 4.19 — 4.16 (m, 2H, major regioisomer), 4.04 (dd,
J=9.5,4.7 Hz, 1H, minor), 3.77-3.34 (m, 1H, both regioisomers), 3.23 (dd, J = 18.5, 9.6 Hz, 1H,
minor regioisomer), 2.54 (dd, J = 13.5, 8.5 Hz, 1H, major regioisomer), 2.18 (dd, J = 13.5, 10.1 Hz,
1H, major regioisomer); '*C NMR (101 MHz, CDCl;) 8 173.9, 139.0, 138.8, 134.7, 129.2, 128.8,
128.0, 127.3, 127.2, 118.6, 117.5, 116.5, 90.0, 46.4, 43.2, 42.4, 41.2, 37.1, 30.3, 29.7; IR (ATR): v
3372, 1698, 1665, 1395, 1334, 925, 697 cm™'; MS (EI): m/z [M]" 243.1, 225.0, 210.0, 188.0, 160.0,
145.0, 131.0; HRMS (ESI/Q-TOF) m/z calcd for [C{sH7;NO, + H*]: 244,1338, found 244.1327.

(3RS)-2-Allyl-2,3-dihydro-3-hydroxy-3-vinylpyrrolo[3,4-b]quinolin-1-one 13l. Compound was
synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (SiO,, 3:2 v/v diethyl ether-petroleum ether) afforded the product 131 (146 mg,
55%) as a white solid, mp 146-148 °C. '"H NMR (400 MHz, CDCl;) & 8.28 (s, 1H), 8.07 (d, /= 8.5
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Hz, 1H), 7.77 (dd, J = 16.6, 8.0 Hz, 2H), 7.57 (t, J= 7.5 Hz, 1H), 6.14 — 5.92 (m, 2H), 5.84 (dd, J =
17.0, 10.2 Hz, 1H), 5.58 (d, J = 10.3 Hz, 1H), 5.34 (d, J = 17.1 Hz, 1H), 5.22 (d, J = 10.1 Hz, 1H),
4.61 (s, 1H), 431 (dd, J = 15.5, 6.3 Hz, 1H), 4.09 (dd, J = 15.5, 5.9 Hz, 1H); '*C NMR (101 MHz,
CDCl;) 5 164.8, 163.5, 149.4, 134.7, 133.8, 132.5, 131.7, 129.4, 129.3, 127.9, 127.7, 122.4, 119.9,
117.8, 89.7, 41.9; IR (ATR): v 3179, 1665, 1629, 1431, 1403, 1156, 760 cm™'; MS (EI): m/z 266.0
[M]*, 250.0, 239.0, 224.9, 211.0, 128.0; HRMS (ESI/Q-TOF) m/z caled for [C1gH1aN,O, + H'J:
267.1134, found 267.1126.

(3SR,4RS,5RS)-1-Allyl-3,4-bis(benzyloxy)-5-hydroxy-5-vinylpyrrolidin-2-one 13m. Two products
were prepared from N-allyl-meso-tartrimide following the general procedure for synthesis of
tertiary alcohols. Flash chromatography (Si0,, 6:4 v/v diethyl ether-petroleum ether) afforded two
diastereomeric products 13m (125 mg, 33%) and 13m’ (163 mg, 43%). Compound 13m was
isolated as a white solid, mp 55-57 °C. 'H NMR (400 MHz, CDCl3) 4 7.74 — 6.97 (m, 10H), 5.85 (tt,
J=10.2, 8.6 Hz, 2H), 5.62 — 5.51 (m, 1H), 5.45 (d, J = 10.7 Hz, 1H), 5.20 (dd, J = 17.2, 1.3 Hz,
1H), 5.13 (dd, J=10.2, 1.2 Hz, 1H), 5.00 (d, /= 11.8 Hz, 1H), 4.77 (d, J = 11.8 Hz, 1H), 4.68 (d, J
=11.9 Hz, 1H), 4.57 (d, J=11.8 Hz, 1H), 4.07 (d, J = 5.3 Hz, 1H), 4.00 (dd, J = 15.6, 5.6 Hz, 1H),
3.94 (d, J= 5.4 Hz, 1H), 3.66 (dd, J= 15.5, 6.2 Hz, 1H), 2.80 (s, 1H); *C NMR (101 MHz, CDCl3)
0 169.8, 137.3, 137.3, 134.4, 133.9, 128.5, 128.1, 128.0, 127.9, 127.8, 118.7, 117.4, 90.6, 86.9,
78.7, 72.9, 72.6, 41.7; IR (ATR): v 3305, 1670, 1068, 1392, 948, 927, 697 cm™!; MS (EI): m/z,
361.1 [M-H,O1*, 324.1, 288.1, 270.1, 182.0, 167.0, 91.0; HRMS (ESI/Q-TOF) m/z calcd for
[C23HosNO4 + HF]: 380.1862, found 380.1855.

(3SR,4RS,5SR)-1-Allyl-3,4-bis(benzyloxy)-5-hydroxy-5-vinylpyrrolidin-2-one 13 m’ Compound
13m’ was isolated as a white solid, mp 48-50 °C. 'H NMR (400 MHz, CDCI3) & 7.43 — 7.23 (m,
10H), 5.87 - 5.63 (m, 3H), 5.42 (dd, /=9.8, 1.8 Hz, 1H), 5.21 — 5.05 (m, 3H), 4.79 (d, J=11.7 Hz,
1H), 4.70 — 4.59 (m, 2H), 4.20 (d, J = 6.1 Hz, 1H), 3.95 — 3.85 (m, 2H), 3.76 (dd, J = 15.6, 5.6 Hz,
1H), 3.54 (s, 1H); *C NMR (101 MHz, CDCls) & 170.9, 137.6, 137.5, 136.6, 133.5, 128.6, 128.4,
128.3, 128.2, 128.0, 127.9, 119.3, 117.2, 86.8, 82.5, 78.4, 73.2, 72.8, 42.3; IR (ATR): v 3408, 1698,
1685, 1452, 1103, 934, 734 cm™!; HRMS (ESI/Q-TOF) m/z calcd for [Cy3H,sNOy4 + H]: 380.1862,
found 380.1852.

(3R, 4R,5R)-1-Allyl-3,4-bis(benzyloxy)-5-hydroxy-5-vinylpyrrolidin-2-one 13n. Compound 13n was
synthesized from N-allyl-L-tartrimide following the general procedure for synthesis of tertiary

alcohols. Flash chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether) afforded the product
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13n (261 mg, 69%) as a white solid, mp 37-40 °C. 'H NMR (400 MHz, CDCl;) 8 7.45 — 7.18 (m,
10H), 5.88 — 5.63 (m, 3H), 5.42 (dd, J=9.7, 1.9 Hz, 1H), 5.21 — 5.05 (m, 3H), 4.79 (d, /= 11.7 Hz,
1H), 4.64 (d, J = 5.1 Hz, 2H), 4.20 (d, J = 6.1 Hz, 1H), 3.97 — 3.85 (m, 2H), 3.81 — 3.71 (m, 1H),
3.55 (s, 1H); '*C NMR (101 MHz, CDCl;) & 170.9, 137.6, 137.5, 136.6, 133.5, 128.6, 128.4, 128.3,
128.2, 128.0, 127.9, 119.3, 117.2, 86.8, 82.5, 78.4, 73.2, 72.8, 42.3; IR (ATR): v 3408, 1698, 1686,
1102, 735, 697 cm™!; MS (EI): m/z 361.1 [M-H,O]", 324.0, 270.0, 242.0, 167.0, 91.0; HRMS
(ESI/Q-TOF) m/z caled for [C3H,sNO4+ H]: 380.1862, found 380.1855.

(3RS,3aRS,6aSR)-2-Allyl-hexahydro-3-hydroxy-3-vinylcyclopenta[c|pyrrol-1(2H)-one 130
Compound was synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (SiO,, 1:1 v/v petroleum ether-diethyl ether) afforded the product 130 (160 mg,
77%) as a colorless oil. '"H NMR (400 MHz, CDCl;) 6 5.85 (dt,J=17.1, 10.3 Hz, 2H), 5.31 (d, J =
17.2 Hz, 1H), 5.17 (dd, J = 22.9, 5.9 Hz, 2H), 5.08 (dd, J = 10.2, 1.3 Hz, 1H), 3.97 (dd, J = 15.5,
5.8 Hz, 1H), 3.67 (s, 1H), 3.61 (dd, J = 15.6, 6.0 Hz, 1H), 2.92 (td, /= 9.1, 3.5 Hz, 1H), 2.74 — 2.62
(m, 1H), 2.11 = 1.99 (m, 1H), 1.94 (dd, J=11.9, 6.2 Hz, 1H), 1.88 — 1.80 (m, 1H), 1.75 — 1.55 (m,
3H); BC NMR (101 MHz, CDCls) 6 176.36, 140.6, 134.6, 116.6, 114.5, 90.9, 48.4, 46.6, 42.1, 29.5,
27.2, 26.1; IR (ATR): v 3322, 2955, 1660, 1408, 989, 928 cm™!; MS (EI): m/z 207.1 [M]*, 189.1,
160.0, 132.0, 106.0, 91.0; HRMS (ESI/Q-TOF) m/z calcd for [C,H7NO, + H*]: 208.1338, found
208.1327.

(3RS)-3-Hydroxy-2-(2-methylallyl)-3-vinylisoindolin-1-one  13p. Compound was synthesized
following the general procedure for synthesis of tertiary alcohols. Flash chromatography (SiO,, 6:4
v/v diethyl ether- petroleum ether) afforded the product 13p (160 mg, 70%) as a pale yellow solid,
mp 115-116 °C. '"H NMR (400 MHz, CDCl3) 6 7.72 (d, J = 7.5 Hz, 1H), 7.55 (dd, J = 7.4, 0.9 Hz,
1H), 7.46 (dd, J = 14.7, 7.4 Hz, 2H), 5.87 — 5.58 (m, 2H), 5.41 (dd, /=9.7, 1.9 Hz, 1H), 4.83 (d, J
= 12.2 Hz, 2H), 4.08 (d, /= 15.9 Hz, 1H), 3.73 (d, J= 16.0 Hz, 1H), 3.26 (s, 1H), 1.74 (s, 3H); 3C
NMR (101 MHz, CDCl;) 6 167.2, 146.5, 142.1, 135.9, 132.5, 130.7, 129.8, 123.6, 122.6, 118.1,
112.1, 89.9, 44.5, 20.4; IR (ATR): v 3245, 1671, 1431, 1392, 765, 690 cm™!; MS (EI): m/z 229.1
[M]*, 212.1, 196.0, 182.0, 159.0, 131.0, 103.0; HRMS (ESI/Q-TOF) m/z calcd for [C14HsNO, +
H*]: 230.1181, found 230.1175.

(3RS,3aRS,7aSR)-2,3,3a,4,7, 7a-Hexahydro-3-hydroxy-2-(2-methylallyl)-3-vinylisoindol-1-one 13q.
Compound was synthesized following the general procedure for synthesis of tertiary alcohols. Flash

chromatography (SiO,, 4:1 v/v diethyl ether- petroleum ether) afforded the product 13q (158 mg,
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68%) as a white solid, mp 57-59 °C. 'H NMR (400 MHz, CDCl3) 8 5.96 — 5.70 (m, 3H), 5.48 (dd, J
=17.1, 0.9 Hz, 1H), 5.36 (dd, J = 10.5, 0.9 Hz, 1H), 4.82 (d, J = 9.3 Hz, 2H), 4.02 (d, J = 15.4 Hz,
1H), 3.60 (d, J=15.5 Hz, 1H), 2.69 (dd, J=16.2, 8.2 Hz, 1H), 2.58 — 2.38 (m, 3H), 2.37 — 2.20 (m,
1H), 2.20 — 2.10 (m, 1H), 2.19 — 2.08 (m, 1H), 1.74 (s, 3H); '*C NMR (101 MHz, CDCl;) § 177.6,
143.1, 138.6, 126.3, 125.6, 117.6, 112.2, 92.6, 45.1, 39.3, 37.0, 24.2, 20.4, 19.7; IR (ATR): v 3207,
3024, 1656, 1640, 1423, 1130, 919, 900, 661 cm™!; MS (EI): m/z 233.1 [M]*, 215.1, 200.0, 186.0,
160.0, 144.0, 117.0, 91.0; HRMS (ESI/Q-TOF) m/z calcd for [C14H;gNO, + H*] : 234.1494, found
234.1487.

(3RS,3aRS, 7aSR)-Octahydro-3-hydroxy-2-(2-methylallyl)-3-vinylisoindol-1-one 13r. Compound
was synthesized following the general procedure for synthesis of tertiary alcohols. Flash
chromatography (Si0,, 7:3 v/v diethyl ether- petroleum ether) afforded the product 13r (160 mg,
68%) as a white solid, mp 77-79 °C. 'H NMR (400 MHz, CDCl;) 6 5.81 (dd, J = 17.2, 10.5 Hz,
1H), 5.32 (dd, J=13.9, 6.5 Hz, 2H), 4.85 (d, J= 7.5 Hz, 2H), 4.13 (d, J= 15.5Hz, 1H), 3.44 (d, J =
15.5 Hz, 1H), 2.52 (q, J = 6.8 Hz, 1H), 2.21 (dd, J = 13.6, 6.9 Hz, 1H), 2.03 — 1.89 (m, 1H), 1.77 —
1.62 (m, 6H), 1.53 — 1.38 (m, 3H), 1.42 — 1.24 (m, 2H); *C NMR (101 MHz, CDCls) 6 176.2,
143.8, 138.0, 116.4, 112.0, 92.9, 45.0, 41.6, 40.1, 24.5, 23.4, 23.1, 22.3, 20.5; IR (ATR): v 3206,
2937, 1655, 1639, 1434, 957 cm™!'; MS (EI): m/z 235.1 [M]*, 217.0, 188.1, 160.0, 134.0, 91.0;
HRMS (ESI/Q-TOF) m/z calcd for [C14HNO, + H*]: 236.1651, found 236.1645.

General procedure for hydrolysis of pyrrolizinones

To a solution of pyrrolizinone (0.2 mmol) in THF (2 mL), 1N solution of LiOH (0.8 mmol, 4 eq)
was added, and the mixture refluxed for 1h. After completion of the reaction (determined by TLC),
the mixture was cooled to room temperature, acidified with 1M HCI to pH~2 and extracted with
ethyl acetate (2 x 20 mL). The combined organic phases were dried with anhydrous Na,SOy,,
filtered and solvent was removed under reduced pressure. The residue was purified by flash

chromatography to afford the products.

3-(1H-pyrrol-2-yl) propanoic acid 15a3> Compound was synthesized from pyrrolizinone 7 following
the general procedure for pyrrolizinone hydrolysis. Flash chromatography (Si0,, 1:1 v/v petroleum
ether-diethyl ether) afforded the product 15a (21.4 mg, 77%) as a white solid, mp 109-111 °C. 'H
NMR (400 MHz, CDCl;) ¢ 8.36 (s, 1H), 6.68 (dd, J = 4.0, 2.6 Hz, 1H), 6.12 (dd, J = 5.7, 2.8 Hz,
1H), 5.94 (s, 1H), 2.93 (t, J = 6.8 Hz, 2H), 2.72 (t, J = 6.8 Hz, 2H); 3C NMR (101 MHz, CDCl;) §
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178.2,130.5, 116.9, 108.2, 105.6, 34.0, 22.4; IR (ATR): v 3355, 2881, 1669, 1407, 1237, 756, 733
cm~'. HRMS (ESI/Q-TOF) m/z calculated for [C;HoNO, + H*]: 140.0712, found 140.0715.

2-(1H-Pyrrol-2-yl)benzoic acid 15b* Compound was synthesized from pyrrolizinone 11 following
the general procedure for hydrolysis of pyrrolizinone. Flash chromatography (SiO,, 1:1 v/v
petroleum ether-diethyl ether) afforded the product 15b (24 mg, 64%) as a pale yellow crystals, mp
138-141 °C. '"H NMR (400 MHz, CDCl3) 6 10.10 (s, 1H), 7.95 (dd, J=7.9, 1.1 Hz, 1H), 7.70 (dd, J
= 8.0, 0.8 Hz, 1H), 7.54 (ddd, /= 8.8, 7.7, 1.4 Hz, 1H), 7.34 — 7.27 (m, 1H), 6.92 (dd, J=4.2, 2.6
Hz, 1H), 6.59 — 6.50 (m, 1H), 6.31 (dd, J = 6.0, 2.6 Hz, 1H); '*C NMR (101 MHz, CDCl;) $ 172.1,
134.1, 132.7, 131.5, 130.3, 126.2, 126.0, 119.4, 110.2, 109.5; IR (ATR): v 3355, 2881,1669, 1407,
1237, 734 cm™'; HRMS (ESI/Q-TOF) m/z caled for [C;HoNO, + H*]: 188.0712, found 188.0714.

4,5-dichloro-2-(1H-pyrrol-2-yl) benzoic acid 15¢. Compound was synthesized from pyrrolizinone
14d following the general procedure for pyrrolizinone hydrolysis. Flash chromatography (SiO,, 4:1
v/v diethyl ether-petroleum ether) afforded the product 15¢ (37.7 mg, 74%) as a yellow solid, mp
141-146 °C. '"H NMR (400 MHz, CDCl3) & 10.19 (s, 1H), 8.06 (s, 1H), 7.79 (s, 1H), 6.94 (d, /= 1.4
Hz, 1H), 6.57 (s, 1H), 6.31 (d, J = 3.2 Hz, 1H); 3C NMR (101 MHz, CDCls) 6 170.9, 137.5, 134.1,
133.5, 131.8, 129.8, 128.0, 124.9, 120.5, 111.6, 110.0; IR (ATR): v 3378, 2849, 2357, 1675, 1308,
1244, 726, 683 cm™'; HRMS (ESI/Q-TOF) m/z calculated for [C;;H,CLLNO, + H*]: 255.9932,
found 255.9946.

Derivatization of pyrrolizinones

SH-pyrrolo[2,1-a]isoindole-5-thione 16. To a solution of pyrrolizinone 11 (20 mg, 0.12 mmol) in
dry toluene (2 mL) Lawesson’s reagent (48.5 mg, 0.12 mmol) was added under nitrogen
atmosphere and the mixture was refluxed overnight. Toluene was removed under reduced pressure
and the residue was purified by flash chromatography (SiO,, 95:5 v/v petroleum ether-diethyl ether)
to afford the products 16 (22 mg, 99%) as a brownish red crystals, mp 62-63 "C. 'H NMR (400
MHz, CDCls) 6 7.69 (d, J = 7.6 Hz, 1H), 7.38 (t, /= 7.5 Hz, 1H), 7.19 (d, /= 7.5 Hz, 1H), 7.12 (dd,
J =119, 5.1 Hz, 2H), 6.17 (d, J = 2.9 Hz, 1H), 6.08 (t, J = 3.2 Hz, 1H); 3C NMR (101 MHz,
CDCly) 6 192.5, 140.4, 138.0, 134.4, 133.9, 127.3, 126.0, 118.9, 117.8, 117.0, 107.9; IR (ATR): v
1615, 1435, 1397, 1288, 1072, 832, 766, 678 cm™!'; MS (EI): m/z 185.0 [M]*, 158.0, 140.0, 127.0,
114.0.
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(Z/E)-Ethyl 2-(5H-pyrrolo[2,1-a]isoindol-5-ylidene)acetate 17. To a solution of pyrrolizinone 11
(20 mg, 0.12 mmol) in dry toluene (3 mL) (ethyloxycarbonylmethylene)triphenylphosphorane (49.1
mg, 0.14 mmol) was added under nitrogen atmosphere and the mixture was refluxed for four days.
Toluene was removed under reduced pressure, and the residue was purified by flash
chromatography (SiO,, 9:1 v/v petroleum ether-diethyl ether) to afford the product 17 (11.7 mg,
41%; Z/E ratio: 3:1 ) as a yellow oil; 'H NMR (400 MHz, CDCl;) 6 8.90 (d, J = 7.9 Hz, 1H, E-
isomer), 8.34 (d, J = 3.0 Hz, 1H Z-isomer), 7.50 (d, J= 7.8 Hz, 1H Z-isomer), 7.34 (dd, J= 8.5, 6.3
Hz, 2H Z-isomer +2H E-isomer), 7.21 — 7.09 (m, 1H Z-isomer +1H E-isomer), 6.98 (d, J = 2.9 Hz,
1H E-isomer), 6.29 — 6.21 (m, 1H Z-isomer +2H E-isomer), 6.21 — 6.15 (m, 1H, Z-isomer), 6.09 (s,
1H E-isomer), 5.96 (s, 1H Z-isomer), 4.27 (q, J = 7.1 Hz, 2H Z-isomer +2H E-isomer), 1.36 (s, 3H
Z-isomer +3H E-isomer); 13C NMR (101 MHz, CDCl;) 8 166.2, 165.6, 143.9, 138.0, 136.9, 134.7,
134.5, 134.0, 133.1, 131.7, 131.3, 129.4, 127.1, 126.5, 125.7, 123.3, 121.6, 118.8, 118.7, 117.2,
115.7, 115.0, 114.2, 107.3, 103.6, 103.1, 99.1, 94.6, 60.3, 14.4; IR (ATR): v 1708, 1644, 1615,
1220, 1156, 752, 724 cm™'; MS (EI): m/z 239.0 [M]*, 211.0, 194.0, 167.0, 139.0, 96.9, 69.5; HRMS
(ESI/Q-TOF) m/z calcd for [CsH3NO, + H*] : 240.1025, found 240.1017.

(RS)-5-Vinyl-5H-pyrrolo[2, 1-a]isoindol-5-o0l 18. Compound was synthesized from pyrrolizinone 11
(20 mg, 0.12 mmol) and vinyl magnesium bromide (0.36 mmol) following the general procedure
for synthesis of tertiary alcohols. Flash chromatography (SiO,, 1:1 v/v petroleum ether-diethyl
ether) afforded the product 18 (15.8 mg, 67%) as pale yellow crystals, mp 59-61 “C. '"H NMR (400
MHz, CDCl;) 6 7.39-7.31 (m, 3H), 7.16 (td, /= 7.5, 0.9 Hz, 1H), 6.96 — 6.84 (m, 1H), 6.32 (t, J =
3.1 Hz, 1H), 6.27 (dd, J = 3.4, 0.8 Hz, 1H), 6.07 (dd, /= 17.0, 10.5 Hz, 1H), 5.43 (d, /= 17.0 Hz,
1H), 5.39 — 5.29 (m, 1H), 2.82 (s, 1H); 3C NMR (101 MHz, CDCls) 8 146.1, 136.6, 134.6, 132.2,
129.8, 125.7, 123.4, 118.8, 116.9, 115.6, 113.7, 100.3, 89.4; IR (ATR): v 3319, 1089, 939, 749, 718
cm™'; MS (EI): m/z 197.0 [M]*, 182.0, 168.0, 141.0, 115.0; HRMS (ESI/Q-TOF) m/z calcd for
[C13H1NO + H*]: 198.0919, found 198.0912.

10H-Pyrrolizino[1,2-b]quinolin-10-one-N-oxide 19. The mixture of pyrrolizinone 141 (20 mg, 0.1
mmol) and MCPBA (70 %, 60 mg, 0.24 mmol) in dry acetone (5 mL) was refluxed for 1h. After
completion of the reaction, as indicated by TLC, the mixture was cooled to room temperature, and
solvent was removed under reduced pressure. The residue was purified by flash chromatography
(SiO,, diethyl ether) to afford the product 19 (15.8 mg, 72%) as a orange solid, mp 206-208 °C. 'H
NMR (400 MHz, CDCls) 6 8.72 (d, J = 8.6 Hz, 1H), 8.04 (s, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.90 —
7.81 (m, 1H), 7.67 (d, J= 1.0 Hz, 1H), 7.28 (d, J = 2.4 Hz, 1H), 7.07 — 7.01 (m,1H), 6.49 (t, J=3.2
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Hz, 1H); 3C NMR (101 MHz, CDCL3) & 158.8, 144.4, 136.8, 133.0, 130.7, 129.5, 129.0, 128.6,
126.9, 124.6, 119.9, 119.6, 118.9, 114.0; IR (ATR): v 1745, 1392, 1293, 1245, 1218, 1064, 769,
733 em™'; MS (EI): m/z 220.0 [M]*-O, 192.0, 164.0, 137.9; HRMS (ESI/Q-TOF) m/z caled for
[C14HgN,O, +H*]: 237.0664, found 237.0665.
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Copies of NMR spectra of synthesized pyrrolizinones and their derivatives

Quinolactacide 1
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o NTEMONO0 o0 WE @ s oo BRUKER
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b \ — AL
_q-‘iaii"‘"l — Current Data Parameters
NAME TG

EXPNO
PROCNO 1

F2 - hcquisition
Date_
0 0 Time
INSTRUM
PROBHD
I PULPROG
TD

N \ | SOLVENT

CHANNEL f1 =
400.1324710 MHz
1H

13.00

F2 -
51 6
3F 00.1 1
WDW EM
S55B o
LB 0.30 Hz
GB 0
L PC 1.00
b i ki J

14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
|

4 Lelolee

3 s =2 s LRGRZRIET & (—‘X'_)

S § 5  aiasniaaed @ BRUKER

[T T NV T (>
Current Data Farametars
HAME TG-QLx
EXPNO 12
FROCHO 1
F2 - Acquisition Parameters
Data_ 20171129
Tima B.31
INSTRIM spact
FROBHD 5 mm PAEED B3/
FULFROG zgpg3l
D 65838
SOLVENT DME0
NS 12000
Ds 4
EHWH 24038.461 Hz
FIDRES 0.366798 Hz
g 1.3831488 sac
RG 190.75
oW 20.800 usec
DE .50 usec
TE 296.9 K
D1 2.00000000 sec
Dil 0.03000000 sec
Do 1
=z=s==== CHANNEL {1 ss=s=ss=
SFO01 100.6228293 MHz
NOC1 13C
Fl 10.00 usec
FLN1 4800000000 W
=mmsz==s CHANNEL f2 =z==mms=
SFO2 400.1316005 Mz
Hocz 1R
CPOPRG[2 walezie
PCPO2 90.00 usec
FLW2 13 00000000 W
FLN12 0.36111000 W
FLN13 0.2824999% W
FZ - Frocessing paramaters
51 32768
EF 100.612TE45 MHz
WO EM

Msa o
LB L.00 Bz
GH a
T T T T T T T T T TEC 1.40
180 160 140 120 100 80 80 40 20 ppm
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Compound 7

7.049
7.042

6.461
6.454
6.44¢6
5.968
5.963
5.961

<
&
3

N

o<
BRUKER
(. ><)

b

Is

L=

Lt Current Data Parameters
NAME M5-687
EXPNO 20
PROCNQ 1
F2 - Acquisition Parameters
Date_ 20170321
Time 21.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg3d
D 65536
SOLVENT CDC13
NE 16
D3 2
SWH a01z.820
FIDRES 0.122266
AQ 4.0B94465
RGC 190.75
o 62.400 usec
DE £.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1

CHANNEL £1
SFOL 400.1324710 MHz
NUCL 1H
P1 15.00 usec
PIWL 13.00000000 W
F2 - Processing parameters
s8I 6553
SF 400.1300092 MHz
WoW EM
SSB ")
LB 0.30 Hz
GB o
l PC 1.00
ol o oo ]

T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0

Ppm
.| /
5 3 8 g
=] - - -
Current Data Parameters
MAME M5-687
EXPNO 25
; f 8 8 3 o 0 PROCNO 1
E % E E E ﬁ f F2 - Acquisition Parameters
n Date_ 20170322
| | | | | Time 1.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
N3 3000
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
pte] 1.3631488 =ec
RG 190.75
oW 20.B00 usec
LE 6.50 usec
TE 302.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ===
100.6228293
13c
10.00 usec
48.00000000 W
CHANNEL f2 ===
400.1316005
1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLWZ 13.00000000 W
PLW1Z2 0.36111000 W
PLW13 0.29249999 W
F2 - Processing parameters
51 32768
SF 100.6127EB5 MHz
WDW EM
{ | SSE 0
LE 1.00 Hz
GB [i]
T T T T T T T T T T T T T T T T T PC 1.40
180 160 140 120 100 60 40 20 ppm
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Compound 10

MU OANOMOoOWVANWOA [~
NTFTNOODOoOOGOW NN OOC M
CFOWOWOOW TN A
(il e e T el el el T = R T R U o N R o R T o]
e |

W N

BT

N

4.089
3.177

- J_A_AL_J._

Current Data Parameters

NAME M5-691-3

EXPNO 10

PROCNO 1
F2 - Acquisition Parameters

Date_ 20180118

Time 11.34

INSTRUM spect

5 mm PABBO EB/

zg30

65536

CDC13

16

2

8012.820

0.122266 Hz
4.0894465 =mec
190.75

62.400 usec

6.50 usec
297.8 K

1.00000000 sec

1

CHANNEL f1
400.1324710 MHz
1H
15.00 usec
13.00000000 W

2 - Processing parameters
5I 65536

SF 400.1300078 MH=z
WDW EM

SS5B s}

LB 0.30 Hz
GE o

PC 1.00

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
b
EEUIE ‘EE:
=1Lk (=11 4 -| I~ =
b - o
- = s
Current Data Parameters
MAME M3-£91-3
EXPNO i Lo B
PROCHO 1
F2 - RAcguisition Parameters
Date_ 20180118
Time 1z.06
THSTRUM spact
PROBHD 5 mm PABBO EB/
ULFROG zgpg30
D 65536
SOLVENT CDC13
NS 274
Ds 4
SWH 24038.461 H
FIDRES 0.366798 H
AQ 1.3631488 =sec
RG 190.75
o 20.800 usec
DE 6.50 uaec
TE 300.4 K
D1 2.00000000 sec
1 0.03000000 =ec
CPDPRG[2
PCPD2 90.
PLWZ .00000000 W
PLW1Z2 .36111000 W
PLWL3 0.29249999 W
F2 - Processing parameters
5I 32768
l SF 100. 6127674 MHz
Ty L L r.. WD EM
g Wil L g SSE o
LE 1.00 Hz
GE o
T T T T T T T T T %2 L0
180 160 140 120 100 80 60 40 20 ppm
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ME-691-3 14 1 /opt/topspind.2/data/mmrsu/nmr

Y J]L_ -

e ,_w..-.._JI._.._ﬂ._“ - ,.,,,_._w..J L. e

01B/01/18

TIME = 12:34

SR a
PULPROG! - hagoetgpsil|

F2 (1H)

7= I

EF = 4p0.13
£9

EHp -

EI - 1p24
EF = 1p0.£13
EW_p = ; 16666.6ET

T
F1 [ppm]

01g8/01/18
2:15

fi = cosyspppg

i

i

T
F2 [p

F1 [ppm]
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ME-691-3 13 1 Jfopt/topspin3.zZfdata/nmrsu/nmr

J'L , ‘Lh J\'h___l 1 __

General!

DATE - 2018/01/18
12:21 g

abo.13
13759.398

SF -
SW_p -

AN

T T
7 i} 5 F2 [ppm]

Compound 11

7.444
7.442
7.425%
7.423
7.406
7,404
7.284
7.265
7.258
7.193
7.174
7.155
7.009
7.001
6.202
6,195
§.170
§.163
6.155

Current Data Farameters

%WW Exeno i

FROCHO 1
F2 - Acquisition Paramsters
72 ol Data_ 20170330
/ Tima 15.24
THETRUM spact
FROBHD S mm FAERD BB/
o] FULPROG g3
s ] e5538
SOLVENT €oC13
NS 1g
os 2
SWH 8012 820 Hz
FIDRES 0.122266 Hz
] 4.0B944E5 sac
RG 1%0.75
oW B2_400 usac
DE 6.50 usaec
TE 301.0 K
Di 1.00000000 sec
TDO 1
======== CHANHNEL fl ss====z==
SFO1 400.1324710 MHZ
NOC1 1H
F1 15.00 usac
FLN1 13.00000000 W

F2 - Frocaeassing paramaters
5 65538

SF 400.1300106 MEz
WOW EM

Um 1L, I

T T T T T T T T T T T T T T T
85 B0 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

i
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163,04

T—128.70

—107.31

7.
.02
6,70

=

CP )
BRUKER
(>0

Currant Data Paramatars

HAME MS-693
EXPNO 11
FROCHO 1

F2 - Acquisition Farameters
Data_ 201T0330
Tima 11.58
IHSTRUM spect
PROBHD & mm PABBO BB/
FPULFROG zgpg3o

TD S553E
SOLVENT Cocl3

NS 458

D5 4
SWH 240358 _861 Bz
FIDRES 0.366798 Hz
AQ 1.3£31488 sac
RG 190.78

oW 20.800 usec
DE &.50 usac
TE 2.8 K
Dl 2.00000000 sec
Dil 0.02000000 sec
TDO 1

======== CHANNEL fl s=======

SFO1 100. 6228293 MHz
NOC1 13c

Fl 10.00 usec
PLN1 4500000000 W
=mmzz==w CHANNEL £2 sssssmxm
SFO2 400.1316008% MAz
Noc2 1K
CFDFRG[Z waltzlg
FPCPO2 90.00 usac
FLEZ 13 40000000 W
FLN12 0.36111000 W

PLN13 0.29249999 W

F2Z - Processing parametars
sI

7.5

S20

} sF 10061276858 MAz
J L WD EM
- SEB a
LB 1.00 Bz
GE a
T T T T T T T T T T T T T T T TEC L.40
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 10 ppm
MS-693-a 12 1
|
o AR T et o
; General! FE
" il [
- 2017/03/30 | &
- 18:23 -
........................................................................................... o
WETREM: w -apect
PULPROG: = hegcetgpsi2 |
F2 (1H) L
Lo
=
.1.5565.667
=
—
]
=]
e
1
=]
- ¥
T ‘| T

T T
6.0 F2 [ppm]



ME-693-a 11 1

F2 (1H)

L]

8I - 1024
EF - 4D0.13
3B46.154

- 2017/03/30
TIME = 17:37

- IRSTREM: « -speet -
FULFROG: = NOESYT]

EF = 4p0.13
EW_p = | 3B46.154

7.5 7.0 6.5 6.0

Compound 14a

DM PYO~A0MN-S 0000V T TO A THNOOUOOWWONMEMN~AMWYME 000
COMOMAOOOoOTTTITITMOAMNOTMACOOFWLDOONNNNAARO=TTMNAAO0O00OEIN IE'
OO MNMMA A A A A0 OO OUUEUE T S T T T T T T T T M
WY WOYWRLO@mmmaEmmmmEa N A A A A A A A A A A A A A A A A A A A A

‘_H% Currant Data Parametars
HAME

F2 [ppm]

TG-137
EXEHD 10
FROCHO 1
F2 - hoguisition Parameters
— Data_ 20170331
Ting 18.28
N A IHSTRIM spact
FROBAD S mm PABBO BB/
FULEROG =gl
8] ™ eshag
EOLVENT cocl3
NS
oS 2
EWH 012 820 Hx
FIDRES 0.122266 Hz
AQ 4. 0B94465% sac
RG 150.75
oW BZ_400 usac
DE &.50 usac
IE 302.6 K
Dl 1.00000000 sac
TOO 1
===z==== CHANNEL {1 =s=======
SFO1 400. 1324710 MEz
NOC1 1H
Pl 1500 usac
FLN1 1300000000 W

FZ - Processing paramatars
&

sI S83e

SF 400.130009% MAz
WOW EM
SS8B @

LB 0.30 Bz
GB a

PC 1.00

T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

G- B R

S21

F1 [ppm]
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21.97
21.26

21,77
1

1%4.24

143.84
—117.07
——110.8%
—103.53
—46. 53
—3z.7
—2h.91

C><)

Currant Data Farameters

HAME TG-137
EXPHNO 11
FROCHOD 1

FZ - Acquisition Parametars
Data_ 20170403
Tima 2311
INSTRUM spact
FROBHAD % mm PABRD BB/
FULPROG zgpgld

T 65538
EOLVENT cocla

HE 1024

DE 4
EWH 24038.461 Hz
FIDRES 0.356798 Hz
AQ 1.3831488 sec
RG 190.78

DM 20_800 usac
DE &.50 usac
TE 303.% K
ol 2.00000000 sec
D11 0.023000000 sec
TDO 1

=zzzz=== CHANNEL f1 s=====z==

SFO1 1006228293 MEz
HOC1 13c

Fl 10.00 usac
PLN1 4800000000 W

=mssssss CHANNEL {2 ssssssas

SFO2 400.1316005 HHz
NOC2 1H
CPDPRG[ 2 waltzlg
FCPD2 90.00 usac
FLN2 13.00000000 W
PLW12 0.38111000 W
FLN13 0.2924999% W
F2 - Frocessing paramaters
SI 2768
SF 100.612T645 MHz
| | WON M
5B a
LB 1.00 Hz
GHE a
T T T T T T T T T v T T —FC 1.40
180 160 140 120 100 80 60 40 20 ppm
Compound 14b
H:t‘ClMU‘J.—«G\q‘D.—MQ.—qﬁNr-c\c\vommmc\maoomaw@(\lﬂmvwoo-:r.—qmooxov.—cBRUKER
DOV FONNNNAACORO NI T VNN TN AAD- O DO OO T NN AO
GO IR ONOOOONENOOOON VDN MEAN O OO o0
\f_\ﬂ\f\ﬂ\f‘l{_‘]u‘lmnlnﬂ-ilﬂ;r_}m mm|;r1u‘|mx.rjf:mmmmmmNNNNNNNNN—Jﬂ_j\L\:\INS\]i\IfJ\Lﬂ\I_ rrent Data Parameters
& NAME TG-140K
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171211
Timea 10.34
INSTRUM spect
PROBHD 5 mm PABBO ERB/
PULPROG zg30
v 65536
SOLVENT CDC13
N3 16
Ds 2
SWH 8012.820
FIDRES 0.122266
AQ 4. 0894465 =ec
RG 171.45
oW 62.400 usec
DE &£.50 usec
TE 295.3 K
1 1.00000000 sec
DO 1
CHANNEL f1 =
400.1324710 MH
1H
15.00 usec
13.00000000 W
F2 - Processing parameters
=) 65536
SF 400.1300092 MHz
WDW EM
S5B o
‘ LB 0.30 Hz
o
1.00

f c
e ) ,I Lo SN A__J.q-j LMJkPg

9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

| 24 LA 1N
4 @ Ee I
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—144.33

128,38

7.69

~ 1z

—119.03

—103. 40

—46.23

— .19

9 o

Current Data Parameters
HAME TG-140K
EXPNO 11
PROCNG 1

F2 - Acguisition Parameters
20171211

Date_

ime
THSTRUM
PROBHD s
PULPROG

TD
SOLVENT
NS

Ds

SWH
FIDRES
20

RG

D1 2.00000000 sec
D1 0.03000000 sec
i

======—= CHANNEL f1
SFOL 100. 6228293 MH=z
NUCL 13cC

10.
PLW1 48.00000000

======—= CHANNEL £2
SFOz 400. 131

CPDPRG [2
PCPDZ
PLWZ
PLW1Z
PLW13

2 - Processing parameters
32768

sSF 100. 6127687 MH=z

1E 1.00 Hz

T
180

160

T
140

T
120

T
100

80 60 40 20

S23
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Compound 14¢

FRANVOONNDVUNAN OO NTTOE OO DM i B A =l
e e Tt e T Bt B B = e S = e R i Ty T s A e s e = TR T B~ ] 00 00 MDD 0T OO BR“KER
COWMMNOoOO0OoOOCOOOOOEMEMNrMWWWWLUW mWw W eMm— ~ -~ W0
WD AL A D WD WD WO AD N WY N WY W) WD w0 00 0% 00 0T 00 0T 00 ) o

Current Data Parameters

B WY

T
6.5

T
6.0

T T T T T T T T
0.5 ppm

CHANNEL fl ===

NAME TG-153k
EXPNO 10
PROCHNO 1

F2 - RAcquisition rameters
Date_ 20171211
Time

THSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

Ds 2

SWH 8012.820 H
FIDRES 0.122266

AQ 4.0894465

RG 190.75

oW 62.400 usec
DE £.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1

400.1324710
1H

usec
W

15.00
13.00000000

- Processing parameters
6553

400.13200091 MHz
EM

0.30 H=z

1.00

80 75 7.0 55 50 45 40 35 30 25 20 15 1.0
| " 1
fgj rg (=S t|2(2(e 8]
- ===l === -l
4 T 81 G @ (—.X—)
' 3 i < 3 =5 BRUKER
- b b= T M
| T [ (<O
Current Data Parameters
NAME TG-153k
EXPNO 11
PROCNO 1
F2 - Acquisition P
Date_ 2017
Time
INSTRUM
PROEHD 5 mm PABH
PULPROG zgpg30
SOLVENT
NS
Ds
SWH 24038.461
FIDRES 0.366798 H
RO 1.3631488 =ec
RG 180.75
oW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 =sec
TDO 1
CHANNEL f1 =
SFO1 100. 6228293
NUCL 13C
Pl 10.00 usec
PLW1 4%.00000000 W
CHANNEL f2
SFO2 400.1316005
NUCz2 1H
CPDPRG[2 waltzlé
PCPD2 .00 usec
PLWZ 13.00000000 W
PLW12 0.36111000 W
PIW13 0.29249999 W
F2 - Processing parameters
5I 32768
SF 100.61276B1 MHz
| | )i WDW EM
SBE o
LE 1.00 Hz
GE o
T T T T T T T T T T T T T T T T T T —F 1.40
180 160 140 120 100 80 60 40 20 ppm
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Compound 14d

6.214
6.2086
6.198
1.533

Cl
Cl
N_

)
BRUKER
Pt

Current Data Parametars

L M5-711
EXPHD b
FROCHD 1

FZ - Acguisition Farametaors
Data_ 20170426
Tima 1%.07
IHSTRUM spact
FROBHD 5 mm FAEBD BE/
FULFROG gl

TD e553e
SOLVENT cocl:

HE 18

Ds 2

EWH A012_ 420 Hz
FIDRES 0.122266 Hz
RO 4.0E944E65 sac
RG 186.78

oW 62_400 usec
DE 6.50 usac
TE 1.0 E

Dl 1.00000000 sec
TDO 1
m=mmme=e= CHANNEL f1 ====s===

SFO1 400.1324710 MHz
HOC1 1H

Fl 15.00 usac
ELN1 1300000000 W
FZ - Processing parametars
sI 85838

SF 4001300187 MAz
WOW EM
EEB 1]

LB 0.30 Bz
GE 4]

EC 1.006

g

2

T T T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

o ER e e C.X-?
: sihinraee s BRUKER
I WPV I (>
Current Data Parametars
M5-T11-2
EXFNO i
FROCHD b |
FZ - hoquisition Farameters
Data_ 20171133
Timna 4.58
IHETRIM spact
FROBHD 5 mm PAERO BS/
FULPROG zgpg3n
O 65538
SOLVENT Ccocli
NS 4000
DS 4
EWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3831488 sac
RG 190.78
oW 20.800 usec
DE .50 usec
TE 288.31 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
=mmmz==s CHANNEL {1 =z=zsms=
SFO1 100.8228293 MHz
HOC1 13c
Pl 10.00 usec
FLN1 48.00000000 W
=mmzz==s CHANNEL {2 =z=csmms
SFO2 400.13160058 MAz
Hoc2 1K
CPOPRG[2 walezlg
PCFPD2 9000 usec
FLW2 1300000000 W
FLN12 0.3E111000 W
FLW13 0.28249949% W
FZ - Frocessing parameters
s az768
SF 100.612T681 WAz
WD EM
SB ]
LB 1.00 Bz
GB a
T T T T T T T T I 140
180 160 140 120 100 60 40 20 ppm
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Compound 14e

7.128
7.126
7.120
7.118
6.561
6.559
6,553
6. 551
6,287
6.279
6,271

Currant Data Paramaters

HAHE ME-TO4G
EXPHD 10
FROCHO 1
F2 - Acquisition Parameters
Data_ 20170413
Tima 13.21
INSTRIM spact
FROSHD &% mm PAERD BE/
FULPROG 2gab
TD 65538
LVENT CDCl3
0 ] 16
os 2
EWH 4012.820 Hz
FIDRES 0.122266 Hz
Ag 4.0894465% sac
RG 150 75
et} B82_400 usec
DE E.50 usac
TE 298.8 K
Dl 1.00000000 soc
TDO 1
=zzz===z CHANNEL f1 sz==zs==
SFOL 400.1324710 MHZ
HOC1 1H
Fl 15.00 usec
LWl 13.00000000 W
F2 - Frocassing paramatars
-3 &5538
EF 400.13000%98 MHz
WOW E
EEB a
LB 0.30 Hz
GE a
i BC 1.4
T T T T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
sl o |2
= ]|~
- HEemooNT T @
E Sennsrzes u BRUKER
Current Data Paramatars
HAME ME-TO4G
EXFHND 11
FROCHO 1
F2 - Acquisition Parameters
Date_ 20170413
Tims 21.31
INSTRUM spact
FROEBHD 5 mm PABBRO BB/f
FULFROG zgpgal
o 85536
SOLVENT CoCl3
NS 1024
DS 4
SHH 24038 461 Hz
FIDRES 0.366798 Hz
g 1.383148E sec
EG 190.78
oW 20.800 usac
DE 6.50 usac
TE Pp:z.2 K
D1 2.00000000 soc
D1l 0.03000000 sec
TDO 1
mreswswss CHANNEL fl =swwswssw
SFO1 100.6228293 MHz
HUC1 13C
Fl 10.00 usac
FLN1 42.00000000 W
=zzzz=== CHANNEL f2 ====zz==
EFO2 400.1316005 MHz
HOCz2 1H
CPDPRG[2 waltzle
FCPO2 2000 usec
FLNZ 1300000000 W
PLN12 0.36111000 W
FLN13 D0.2524999% W
Fi - Processing parameters
5I a3768
SF 100.6127685 MHz
vt esbemnem s o
5B a
LB 1.00 Bz
GH a
T T T T T T T T T T T TEC 1.4
180 160 140 120 100 80 60 40 20 ppm
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Compound 14f

P AN oW — 0o ™1
= [~ W S0 [~ o I
cCos s adon o oo ]
R I Sk . .
15 CeaN0L D DL D) 'n e, ™~ N = Current Data Parameters
\/ W \\/ \/ NAME G-156
EXPHO 10
PROCNO 1
L FZ - Acquisition
N / Date_ 2
Time
INSTRUM
PROBHD 5 mm PABBEO
PULPROG
D
SOLVENT
NE
DS
SWH 8012.820
FIDRES 0.122266
RO 4. 0894465
RG 190.75
oW B62.400 usec
DE
TE
DO
CHANNEL f1 ===
400.1324710
1H
15.00 usec
13.00000000 W
2 — Processing parameters
I 36
SF
WOW EM
SSB 0
LE 0.30 Hz
GBE [v]
‘ BC 1.00
[ . | v felllcs oo ]
U L B L L B L L B L B
80 75 7.0 65 6.0 55 45 40 35 3.0 25 20 15 1.0 0.5 ppm
Loty ] | )
[ wy - ] (=]
8 g |3 E 8
(=] o = o™ w
Current Data Parameters
TG-156
11
z & o = = 1
= < A = - =
w = - = : g
A = | P < o a F? - Acquisition Parameters
Date_ 20170426
T T R
INETRUM
PROBHD 5
PULPROG
D
SOLVENT
NS
ns 4
SWH 24035.461
FIDRES 0.366798
AQ 1.3631488 s=ec
RG 190.75
oW 20.800 usec
DE 6.50 usec
TE 303.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ===
100. 6228293
13cC
10.00 usec
48.00000000 W
CHANNEL £f2 ===
400.1316005
1H
waltzlé
90.00 usec
13.00000000 W
0.36111000 W
0.29249999 W
F2 - Processing parameters
sI
SF
| WOW E
SSB 1]
LE 1.00 Hz
GB a
T T T T T T T T T T T T T T T T > 1.40
180 160 140 120 100 80 60 40 20 ppm
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TG-156 14 1

Jfopt/topspini. 2 /data/nmrsu/nmr

18] -

J .
] ] ] ; General] | T
_______ | g

; i ] TE - 2017/04/26 =

18 -

e

P EpECE :
PULFROG - hegcetgpsiz

: : : o
; ; F2 (1H) Fa
= = L5 P | G
+ SF - apo.13 o

EW_p - (3125 L

a
o :
T T T T T T T T T T T T
[ 4 2 F2 [ppm]
TE-156 12 1 Jopt/topspini.2/data/nmrsu/nmr
LA ‘ ) J LU N

: : ] i : i : : General E

: : ] j : : : : F a

] : ! ] f 4 ] { 2017/04/26 [ &

TIME =-:16:25 -

w

- ERITREP « - spact-:
EULEROE - cosygpeedaf [

ﬁz (1H

F2 [ppm]



1

Jopt/topspini.z/data/nmrsu/nmr

[ NN

] DATE - 2017/04/
TIME - 16:32

------------ IRETEEM; = 5D i

BULEROG

' F2 11H) .
-

0.13
' 1125

- noesygpphpp |

F1[ppm]

T
2

1 i : : 3 r
T T — T T T T — T T T T T — T T T T —— T T T T T
7 [ 5 4 3 2 F2 [ppm]
TE-156 15 1 Jfopt/topspinia.z2/data/nmrsu/nmr
1 L [}
I i L | PR ¥ Wt
H H H H H H General | 'E
: : i ! : : Ledtidad a
: ; ] ; : ; - 2D17/04/26 L&
TIME - -
- | ERETREM - e
1 BULPROG
H H H H H H F2 (1H)

$

S29

2 F2 [ppm]




Compound 14g

L

1.534

T T T T T
95 9.0 85 80 75 7.0 65 6.0 5.

SR e

—159.90
1319
132
131
130
127

T T T T T T T T
5 50 45 4.0 35 3.0 25 20 15 1.0 0.5 ppm

e )
BRUKER

Currant Data Farameters

K TG-148&
EXPHD 10
FROCHO 1

FZ - Roguisition Farameters
Data_ 20170410

Tima 13.3%
INSTRUM spact
FROBHD 5 mm FAEBOD BE/
FULFROG zg3l

fas] a5538
SOLVENT cocls

HE 18

D= 2

EWH a012_820 Bz
FIDRES 0.122266 Hz
AQ 4.0894465 sac
RG 186.75%

e ] B2.400 usac
DE 650 usac
IE 299.8 K

D1 1.00000000 sec
TDO 1
======== CHANHEL {1l s====z===
SFO1 400.1324710 MHz
HOC1 1H

Pl 15.00 usec
PLW1 13.00000000 W

F% — Frocessing parameters
BI e5538

SF 400.1300103 MHz
WO EM
558 a

LB 0.30 Bz
GH a

FC 1.00

SFO1
HUC1
Fl

FLW1

Currant Data Farameters
HAME

K TG-146-2
EXFHD 11
FROCHD 1

FZ - hegquisition Farameters
Daka_ 20171122
Time BE.50
THETRIM spact
FROBHD S mm FAERD BB/
FPULEROG zgpg30

D 65536
SOLVENT CcDCl3

HE 4000

DS q
SWH 24038 _461 Hz
FIDRES 0.368798 Hz
AQ 13831488 sec
RG 190.78

oW 20.800 usec
DE .50 usec
TE 298 7 E
D1 2.00000000 sec
D1l 002000000 sec
TDO 1

=s====== CHAHHEL {l s=====z=

100.6228293 MHz
1ac

10.00 usec
48_ 00000000 W

======== CHAHHEL {I s=======

SFO2 400.1316008 MHz
NOC2 1R
CPOPRG[2 waltzlg
FCPD2 90.40 usec
FLNZ 13_00000000 W
PLW12 0.36111000 W
PLW13 0.25249995 W
F2 - Processing paramaters
SI 12768
SF 100.612T6A1 MHz
| W EM
_ SB a
LB 1.00 Bz
GH a
T T T T T T T TEC L.40
180 160 140 120 100 60 40 ppm
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Compound 14h

<)
BRUKER
)

Current Data Farameters

HAME ME-T719
EXPHD 1
FROCHO 1
F2 - hequisition Farameters
Data_ 20170508
Timg -
INSTRUM spact
FROBHD % mm PAERO BB/
FULFROG =gl
o e553e
EOLVENT cocll
HS 16
oS 2
EWH 8012 _A20 Bz
FIDRES @.122266 Hz
AQ 4.08944658 sac
G 190.75
oW B2._ 400 usac
DE 6.50 usac
TE 296.3 K
D1 1.00000080 sec
TDO p
=zzzm==s CHANNEL f1 =z==zzz=
SF01 4001324710 MHz
HUC1 1R
Fl 15 40 usec
FLN1 13.00000000 W
F2 - Procassin ramaters
5I 3 PaGSSJE-
EF 400.1300051 MHz
WON EM
S5B a
LB 0.30 Hz
GB a
[ ] |~
P
T T T T T T T T T T
10 9 8 7 6 4 3 2 1 ppm
fﬂ g F1 s
= El = |2
- L -
Current Data Parameters
NAME M5-719
g - & EXPNO 11
&o@ - = PROCNO 1
g 53 2= o £2 - Acquisition Parame
o et o - b= 2 - Acquisition Parameters
| | v | Date_ 20170508
Time
INSTRUM
PROEHD 5
PULPROG
D
SOLVENT
NS
Ds
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 =ec
RG 190.75
oW 20.800 usec
DE 6.50 usec
TE 298.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFOL 100.6228293 MHz
NUC1 13C
P1 10.00 usec
PLW1 48.00000000 W
CHANNEL {2 ===—
400.1316005 M
1H
waltzléb
90.00 usec
13.00000000 W
0.36111000 W
0.29249999 W
F2 - Processing parameters
5I 32768
J ‘ SF 6127685 MHz
l WDW EM
" J " n SSE o
T LE 1.00 Hz
GE o
T T T T T T T T T T T T T T T T T PC 1.40
160 140 120 100 80 60 40 20 ppm
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ME-719 14 1 fopt/topspini.2/data/nmrsu/nmr

DATE - 2017/05/08
TIME = 153
....................................................... TNSTREM: - EpEat oo
PULPROG: = hegretgpsiz

F2 (1m)

= 1D0.613
16666.667

ME-719 15 1 Jopt/topspini.2/data/nmrsu/nmr

I
JI‘L— e 7 o O .__l_ lx_ — L .

General L

DATE =i 2017/05/08
TIME =i 0B:08

........................................................ ERATROM - BpaCt oo
PULEROE - cosygpppaf

T
F1 [ppm]

F2 (1H]

8.5
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MS-719 12 1 Jopt/topspini.2/data/nmrsu/nmr

JL

., .

S

\

General}
DATE = 2017/05/08
TIME - D6:51
~IRSTRUM; = -spect -~
FULPROG; - Noesygpphpp |

E2 (1H) L

8.5 8.0 7.5 7.0 6.5
ME-718 13 1 /opt/topspini.z2/data/nmrsu/nmr
| ”
| L |
L . L ) B _J
General | B E
DATE - 2017/05/08 o
TIME - 07:37 T

T spect
PULPROG + hmbcgplpndgf [

F2 (1H) r

S33
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Compound 14i

R
BRUKER
(<

Currant

Data Farameters
M5-7198

10

1

FX - hoquisition Faramaters

Data_ 201To60E
Tima 11.08
‘_& IHSTRIM spact
FROBHD & mm BAERO B2/
o FULFROG zg30
patl 85538
0 SOLVENT cocl3
HE 186
DE 2
SHH 4012_820 Bz
ff FIDRES 0.122268 Hz
AQ 4.0B944658 sec
RG 190.75
oW EZ. 4200 usec
DE &_50 usec
TE 300.4 K
Dl 1.00000000 sec
TDO 1
=mmzm==s CHANNEL f1 =s=sss=s
EFO1 400.1224710 MHZ
HOC1 H
Pl 15,00 usec
FLN1 13.00000000 W
F& - Procassin Tanatars
SI g PiGSSAE
SF 400.1300098 MHz
WO EM
EEB 1]
LB 0.30 Bz
B a
I C 1.00
T T T T T T T T T T T T T T T T 1
85 80O 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
2122 2121 b =
=le=l=] (==l wiled wiled
Currant Data Farameters
MS-738
EXFHND 11
4 L HESEOSRCHERLER oo FROCHOD 1
- L LT L e .
S 8 Zoo08X-Ofddds ] FZ - Requisition Farameters
Data_ 201T0E0E
RN \V e
INETRIM spact
FROBHD % mm PAERD BB/
FULFROG zgpgdt
D a5538
ESO0LVENT CDhCl2
HE 1024
Ds 4
ENWH 24038._461 Hz
FIDRES 0366798 Hz
AQ 1.3831488 sec
G 190.75
oW 20.800 usec
DE &.50 usec
TE 302.1 K
ol 2.00000000 sec
D11 0.03000000 sec
TDO 1
=zzmz==s CHAKNEL fl ssxsmssw
SFD1 100.6228293 MHz
HOC1 13C
Fl 10.00 usec
FLN1 48.00000000 W
=mmzm==s CHAKNEL 2 saxsmssw
ESFD2 400.1316005 HEz
MOC2 1H
CPOPRG([2 walezld
FCPD2 90.00 usec
FLWZ 1330000000 W
PLN12 0.38111000 W
PLW13 0.25249995 W
F2 - Processing paramaters
S5I
SF 100.612T685 MEz
Ll . o = N
LB 1.00 Bz
GE 1]
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 o

S34



Compound 14j

<)
BERUKER
(. ><)

NN OOFOOOOA N0 ANOYRO0DO0OO0ORH OO A AT AT O™
L I I T B T B U I s e e T O T I Ty T T o T - e - N ) A e 0 O o o [
COoOFFAFRIIRIHII NN AN A A A A A A DD W W)
.k kB B B B B B OB OB B B B B B B B B B B E B B E B B B B B B b B
ol = Vo R o I T I T I T T B o T R Cop S0t T T B o TR o T o T I o B o o B R R Cuittint Data. Pobamstass
L Lo L i [ i o Lurr S S wer
N Y N Tee————— e ——= M TG-176bp
EXPNO 10
PROCNC 1
F2 - Acquisition Parameters
Date_ 20170602
,* h\ Time 14.52
INSTRUM spect
N PROBHD 5 mm PARBBO EB/
PULPROG zg30
TD 65536
0 SOLVENT CDC13
N3 16
D3 2
SWH B012.820
FIDRES 0.122266
AQ 4. 0894465
RG 190.75
oW 62.400 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
TDO 1
CHANNEL fl =s======
400.1324710 MH=z
1H
15.00 usec
13.00000000 W
F2 - Processing parameters
5I 65536
SF 400.1300101 MH=z
WDW EM
55B 0
LE 0.30 Hz
GB [v]
l h L PC 1.00
“ L b
L L B O B L L B L L L I L L L B L L
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
b e (< = ﬂ i~ m]
= =] = e iz —
|.-' b |2 |..' o
2 = - am= = o "
- - = ARE & M "
= 5 s His 222 R BRUKER
I [ I N R T
Currant Data Farameters
MAME TG-1T6bp
EXPND 11
FROCKD 1
Fi - Roguisition Farameters
Data_ 20170602
Tima 18.15
THSTRIM spact
FROSBHD 5 mm PAEED BE/
FPULPROG zgpg30
TD G5536
ESOLVENT cDCla
NS 3000
oS 4
SHH 24038_461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 180.75%
oW 20_800 usac
DE £.50 usec
TE 5.7 K
Dl 2.00000000 sec
Dil 0.03000000 sec
TDO 1
=mzmzzss CHAHNEL f1 ss=rssss
EFOL 100.6228293 MHz
HOC1 13c
Pl 10.00 usac
PLWL 4800000000 W
======== CHANNEL {2 ========
EFO2 400.1315005 MHz
NDC2 1H
CEOERG[2 walez1§
FCPD2 40.00 usec
FLH2 1300000000 W
FLN12 0.36111000 W
PLW13 0.2924999%9 W
F2 - Frocessing parameters
5I 2768
SF 100.8127685 MAz
| | . o =
S8
LB 1.00 Bz
GB
T T T T T T T T T T T FC 1.40
180 160 140 120 100 80 60 40 20  ppm

S35



Compound 14k

o L_J_/L il ‘ M.ﬁ . LJ\_ JLEE ' =0

Current Data Paramet:

szgsa
Lo, 923

HAME
EXPNO
PROCNG
F2 - Acquisition Parameters
Date_ 20171211
Time 12.01
INSTRUM spact
PROBHD 5 mm FAEBO BB/
ULPROG zg30
D 65536
SOLVENT CDC13
NE 16
D= 2
SWH B012.B20 Hz
FIDRES 0.122266 Hz
AD 4.08944E65 =ec
RG 190.75
oW 62.400 usec
DE €.50 usec
TE 296.0 K
D1 1.00000000 sec
TDO 1
CHAMNEL f1 ==
400.1324710 MH=z
1H
15.00 usec
13.00000000 W
2 - Processing parameters
SI 65536

85 80 75 7.0

65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

| | FAYAY ] L
-
‘R 2 28 ‘3 2=
[t} - =1L - |
ent Data Parameters
PJ-23TK
o RS 11
o i = = 2 PROCNOD 1
B gt e e
~ s A W= . o F2 - Acguisition Parameters
v '.IH Date_ 20171211
4 Time 13.33
TNSTRUM spect
PROBHD 5 mm PAEBO EB/
PULPROG zgpg30
TD £5536
SOLVENT CDC13
NS 931
i 1
SWH 24038.461 Hz
FIDRES 0.3E6798 Hz
AQ 1.3631488 sec
RG 190.75
oW 20.B00 usec
DE 6.50 usec
TE 293.0 K
1 2.00000000 sac
D11 0.03000000 sec
TDO T
CHANNEL f1
SFOL 100. 6228203 MHz
NUCL 13c
P1 10.00 usec
PLW1 48.00000000 W
PLW1Z 0.36111000 W
PLW13 0.20249599 W
2 - Processing parameters
SI 32768
SF 100. 6127689 MHz
WDW EM
| J " ) it i
LE 1.00 Hz
CE o
T T T T T T T PC 1.40
180 160 80 60 40 20 ppm

S36



Compound 14l

G )
BRUKER
(><I

Currant Data Parametars
HAME ME-773
EXPHD b
FROCHO 1

FZ - Acquisition Farametaers
Data_ 20171016

Tima 10.53
INETRIM spact
FROBHD 5 mm PAEED BB/
FULPROG =g

D e5536
SOLVENT coCcll

HE 16

Ds 2

EWH a012.820 Hz
FIDRES 0.122266 Hz
RO 4_DE944E65% sec
RG 171_48

oW B2_400 usec
DE 6.50 usac
TE 297.4 K

Dl L.00000000 sec
TDO 1
===z==== CHANHEL {1 s====z=z==
EFO1 400.1324710 MHz
HUC1 1H

Fl 15_ 00 usec
ELW1 13_a0000000 W

FZ - Processing parameters
e3536

SF 4001300078 MHZ
WOW EM
EEB a
LB 0.30 Bz
CE a
L PR W
LA b
T T T T T T T T T T T
9 8 T 6 5 4 3 2 1 ppm
Fsiééﬁglédégﬁg] ﬁﬂ Eq
==l |l
2 &5 RIECEEREN=E 3 m
: 5 Hnnras BRUKER
R ()
Currant Data Parametars
HAME ME-773
EXPHO 11
FROCHO 1
F2 - Acquisition Faraneters
20171817
16.47
spact
5 mm FAEED BB/
zgpgll
65538
Cocl3
1024
4
24038. 461 Hz
0.366798 Az
1.3831488 sec
150.78
20.800 usec
6.50 usec
301.2 K
2_00000000 sec
0.02000000 sec
1
=mmmmz=s CHANKEL {1 =s===ss==
SFO1 100. 6228293 MHZ
HOC1 1ic
Pl 10.00 usec
FLN1 48 _ Q0000000 W
=m=zsz==== CHANNEL {2 s====z===
ESFO2 400.1316005 MHz
NUc2 1K
CPOPRG[2 waltzlg
PCPO2 90.00 usec
FLW2 13 00000000 W
PLN12 0.36111000 W
FLW13 0.2524993% W
FX - Frocessing parametaers
SI Ax768
l I sF 100 6127678 MEz
__f | g WDW EM
y S8B a
LB 1.00 Hz
GE ]
T T T T T T T T T TEC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Compound 14m

I

<)
BRUKER
()

Currant Data Paramatars

HAME TG-MVE
EXFHO 1]
FROCHO 1

F% - Acquisition Farameters
Data_ 20171201

Tima 15.0%
INSTRUM spact
FROBHD 5 mm FAEEQ B3/
FULFROG zg3b

D 65536
SOLVENT cocll

HE 18

DE 2

EWH 8012820 Hz
FIDRES 0.122266 Hz
j-Ta] 4_DE944ES zac
RG 28.56

oW BZ._400 usaec
DE &.50 usec
TE 294.7 K
D1 1.00000000 sec
DO 1
=Emmz==s CHANNEL fl ss=ssszs
ESFD1 400.1324710 MHz
NHOC1 1H

Pl 1500 usac
PLN1 13_00000000 W

Fi - Frocessin rameters
-3 G Pa&sﬁjé

SF 400.1300152 MHZ
WO EM

5EB (1]

LE 0.30 Bz
GE a

FC 1.00

o i

T T T T T T T T T
80 75 70 65 60 55 50 45 40

T T T T T T T T
35 30 25 20 15 1.0 0.5 ppm

2 2
=] |-
-
- L = ~ea
b ERRAASERRET 2 4 aea BRUKER
- P e e s e TT ||n iij‘
Currant Data Farameters
HAME TG-MVF
EXPHD 11
FROCHD 1
F2 - moquisition Paramotaors
Data_ 20171202
Tima 12.54
IHSTRIM spact
FROSHD 5§ mm FAEBO B8/
FULFROG zgpg3n
D 85538
ESOLVENT CoOCl3
HE 1024
Ds 4
EHWH 24038.461 Hz
FIDRES 0.365798 Hz
a 1,331 488 sec
RG 150.75
DN 20_300 usac
DE &.50 uzac
TE 296.5 K
Dl Z.00000000 sec
D1l 042000000 sec
TDO 1
==zs==== CHANHEL f1 ========
EFO1 100. 6228293 MHz
HOC1 13C
Pl 10.00 usac
FLN1 4B.00000000 W
=xzzazxzx CHANNEL f2 sssssszm
SFO2 400. 1318005 MEz
NDC2 1H
CPOPRG[2 waltzle
FCPD2 90.00 usec
FLNZ 13.00000000 W
PLN12 0.36111000 W
FLW13 0.2524999% W
Fi - Frocessing parameters
51 32768
SF 100.6127712 MHz
] WON M
5B a
LE 1.00 Bz
GH a
T T T T T —FC 1.40
180 160 60 40 20 ppm
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Compound 14n

\ <)

FOS O AN PO R0 ONO OO OO0 O0 R oY

TR eI s B T Bl Yo == - W S o B SR L O R B 0 T B e Ao B o B = BRUKER

OO o000 NNMN Ao OM YW WW W

el o il S e S S T+ T BT BT BT BT R T B o B To T - - = - - T T - = T CN

[ B e ol

=\ WY Ny S
Current Data Parameters
MAME TG-181
EXPNO 16
PROCNO 1

F2 - Acguisition Parameters

N Date_ 20170616
BnO Time 2.50
2 INSTRUM spect
\ PROBHD 5 mm PABBO EE/
Bno 0 PULPROG zg3d
TD 65536
SOLVENT CDCl13
N5 B
D3 2
SWH B8012.B20 H=z
FIDRES 0.122266 Hz
AQ 4.0894465 =ec
RG 150.75
oW £2.400 usec
DE 6£.50 usec
TE 301.4 K
1 1.00000000 =ec
TDO 1
====== CHANNEL fl ===
SFO1 400.1324710
NUC1 1H
Pl 15.00 usec
PLW1 13.00000000 W
i F2 - Processing parameters
5I 8553
EF 400.1300147 MHz
WDW EM
55B [u]
LB 0.30 Hz
GB [+]
i l EC 1.00
i
L S I B B L B I B I L B B B
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
J \ ) _
R HEE SR
~|@dlo =3 Ll B P e ]
k4 NESAmManE o r oo
s RS AR L L] = =R
: FEZZIZIRI I3 :oaan BRUKER
Currant Data Parametars
HAME TG-1481
EXFHNOD 11
EROCHO 1
F2 - Acquisition Paramataers
Daca_ 20170612
Tima 18.51
ITHSTRUM spact
FROBHD 5 mm PAEEO BB/
FULFROG zgpgid
D eS383e
SOLVENT Cocl3
NE 1024
DE q
SWH 24038_461 Hr
FIDRES 0.366798 Hz
AQ 1.3631488 sac
RG 190.78
DN 20.800 usec
DE &.50 usec
TE 3048 K
Dl 2.00000000 sac
D1l 0.02000000 sac
TDO 1
======== CHANNEL {1 ss==z===
SFO1 100. 6228293 MAZT
NOC1 13c
Pl 10.40 usac
FLN1 48.00000000 W
=smsswss CHANNEL {2 sssssssw
EFO2 400.1316005 MHZ
HUC2 1H
CPDPRG[2 walezle
FCPD2 40.00 usec
BLNZ 1300000000 W
FLW12 0.36111000 W
PLW13 0.2524999% W
Fi - Frocassing parameters
SI 3x7e8
5F 100.612T685 MHAZ
= | WOW EM
B a
LB 1.00 Hz
GB 1]
T T T T T T T T TEC 1.40
180 160 140 120 100 80 60 20 ppm
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Compound 140

Lt e T e e o B i =R e s =)

e < T g B B B B ol e =R e ol ]

SN O OO WD D o o o oo o o o o

[t == = B B B Bt B B Bt B B B e B LX)

'ﬁd_—" Currant Data Faramatars
HAME TG-1482
EXPHD 10
FROCHOD 1
F2 - mcquisition Parameters
Data_ 201T060%
Tima 13.32
INSTRIM spact
FROBHD % mm PABBO BE/
FULFROG zgid
D 65538
SOLVENT CDC13
HE 186
Ds 2
SWH 4012820 Hz
FIDRES 0.122266 Bz
D 4.0894465 sec
RG 171.45
oW BZ_400 usaec
DE 6.50 usac
TE 299.7 K
Dl 1.00000000 soc
TDO 1
=z=z===== CHANNEL fl =s====s=s==
SFOL 400.1324710 MHz
NOC1 1H
Pl 15.00 usac
PLW1 1300000000 W
F2 - Processing parameaters
5I 85538
BF 400.1300084 MHz
WOW EM
EEB [
LB 0.30 Bz
GE L]
FC 1.00
S
T T T | T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 60 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm

175,12

144.22

3 [e

—119.35

—110.73
—103.61
—i2.47
—3i7.M
—33. 70
—i0.31
—25.27

Current Data FParameters

TG-182
EXFND 11
FROCHO 1
F2 - hoguisition Faramotors
Data_ 201TA611
Time 21.09
INSTRUM spact
FROBAD 5 mm PAEBO Ba/
FPULEROG zgpg3n
] 65536
SOLVENT Cocl3
NS 3000
os 4
EWH 240238 _461 Hz
FIDRES 0.366798 Az
AQ 1.3631488 sec
BG 19078
oW 20.800 usec
DE 6.50 usec
TE 1.8 &
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

=s====== CHANHEL {1 ========

EFD1 100.62282931 MHz
NOC1 13c

Pl 10.00 usec
FLW1 4E.00000000 W
=s====== CHANHEL {I s=======
SFO2 400.1316005 MHz
HoCz2 1R
CFDFAG[Z waltzle
FCPD2 90.40 usec
FLN2 13.00000000 W
FLN12 0.36111000 W
FLW13 0.25249%9% W

Fi - Frocessing paramaters
&I ¥

SF 100.E12TE45 MHZ
WOW EM
SB a
LB 1.00 A=z
GB a
TFC 1.40



Jopt/topspini.2/data/nmrsu/nm

1

14

TG-182

mﬂm,lk .

A

[wdd]

3

P SR N BN S S T | 1 1 1 1 P R S R R |
| H H H H H H H =
2 r 2
Il ] =
ERE g 8
; 8 L~
@ o ~
o T . [F%
S04 [, m m < N
oW - o f: H H H '
=8 %H i : .
e
.64 4. e i el N e
SN URN PREIE
1m0 A 1 L
FRErT
TH R
3R 040 L
BHAR BIWuE : ; : e
......................................... -

fopt/topspind.2/data/nmrsu/nm

1

12

TG-182

f\_ﬂh/\i Lo

[wdd] 14 4

£l

Bog

w2

2017/06/11
10
g ~-=pec

iz05.128

F2 [ppm]

iz05.128

TIME =21
ol

PUI

=W p -

W_p -

g
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TE-182 13 1 fopt/Yopspini.2/fdata/nmmrsu/nmr

_1__ L I il S

DATE - 2017/06/11
TIME = 21:16

sz—upe‘:
oo b

F2 [ppm]

TE-182 15 1 Jfopt/topspin3.2/data/nmrsu/nmr

_L:' . J . A . : : PPl ! ; 1_,” LM k

F1 [ppm]

PULPROG

e2 (Il

.613

£2321.429

F2 [ppm]
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Compound 14p

M omr W [ UMD WD WD 0D WD -
Ll s B = ol e o
WM A A A~ O (=]
Lclege e i g RU b e i Current Data Parametars
EXFHND 10
FROCHO 1
F - Acguisition Farameters
Datae_ 20170623
Tims 13.17
=E IHETRLM spact
N . PROSHD 5 mm PABEOD BB/
FULFROG zgil
IO 65538
Q SOLVENT cocly
HE 18
DE 2
SWH 8012 _420 Hz
FIODREE 0.122266 Hz
AQ 4. 0BE94465% sec
RG 190.75
oW EZ_400 usac
DE 6.50 usac
TE M7 A K
Dl 1.00000000 sec
TDO 1
==m====s CHANNEL #1 ===ss=m==
EFO1 4001324710 MHz
HOC1 1H
Pl 15_ 80 usac
PLN1 13.00000000 W
Fi - Frocessin rameters
o i 538
SF 400.1300096 MHz
WO EM
ESB a
LE 0.30 Hz
GBE 4]
FC 1.00
S 1l

T T T
85 80 75 7.0

T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 1.0

el g

Currant Data Parameters

Ms-748
EXFHD 11
FROCHO 1
FZ - Acquisition Paranetars
Data_ 2017028
Tima 21.00
IHSTRUM spact
FROBHD S mm PAEED BE/S
PULFROG zgpg3o
D a55838
SOLVENT cocll
HE 1024
Ds q
SHWH 24038_461 Hz
FIDRES 0.356798 Hz
Ag 1.3631488 zec
RG 19078
oW 20_300 usec
DE &.50 usac
TE 300.2 &
D1 2 00000000 sec
Dil 003000000 sec
TDO 1
======== CHANHEL {1 =ss===z===
SFO1 100. 8228293 MHz
NHOC1 1ic
Pl 10.00 usac
PLN1 4800000000 W
Exzswwws CHANNEL f2? mswwssww
SFO2 400.131468058 MEz
NoCz2 1H
CPODPRG[2Z waltzlg
FCFO2 90.00 usaec
FLWZ 13 40000000 W
FLW12 0.38111000 W
FLN13 0.2524999% W
F% - Frocessing parameters
SI e Fgl
SF 100.812TE85 MHz
J WON EM
- - SR @
LB 1.00 Hz
GE a
T T T T T FC 140

T
200 180

T
160 140 120 100 80 60 40 20 0 ppm
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Compound 14q

Currant Data Parametars

HAME M5-Ta8-2
EXFND 10
FROCHO 1
F2 - RApguisition Parametars
Data_ 201 TO%0&
[ Tima 15.02
INSTRUM spact
] FROEHD & mm PAEEO B8/
FULFROG zg3b
0 655838
SOLVENT cocii
Q NS 1
DE 2
SWH A012_ 820 Bz
FIDRES 0.122266 Hz
AQ 4.0894465 zoc
RG 109.45%
oW BZ.400 usec
DE 650 usac
IE 289 8 K
D1 1.00000000 sec
ToO 1

mEzmzwws CHANNEL fi szwwsmss

ik ahl

.

T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 2.0

T T T T
1.5 1.0 0.5 ppm

SF01 400.1324710 MHzZ
NUC1 1H
Pl 15_00 usac
FLN1 1300000000 W
FZ - Frocassin Tanaters
51 bl 21
EF 400.1200332 MHz
WO EM
5EB a

- LB 0.30 Hz
GE a
FC 1.00

8 E=B gl sl
= par ] ] b a2
b=l [=d=1 (=] = S w=| || |2
Current Data Param
N M5
EXPHO
LA : o =
= E E E E g = :‘ g; :l: F2 - Acguisition Parameters
| f Date_ 20170206
| A\ || | | | Time 21.14
I THSTREUM spact
PROEHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
HE 1024
Ds 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 190.75
oW 20.800 usec
DE 6.50 usec
TE 302.8 K
D1 2.00000000 =ec
D11 0.03000000 =ec
TDO 1
CHANNEL f1
100. 6228293 MHz
13C
10.00 usec
48.00000000 W
CHANNEL f£2
SFO2 400.1316005
NuUCz 1H
CPDPRG[2 waltzlg
i PCPD2 90.00 usec
PLHZ 13.00000000 W
PLH1Z 0.36111000 W
PLW1Z 0.29249999 W
F2 - Processing parameters
sI 32768
1 SF 100.6127685 MHz
l WDH EM
SSB o
LE 1.00 Hz
GE o
T T T T T T T T T T T T T T T T T P 1.40
180 160 140 120 100 80 60 40 20 ppm
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Compound 14r

6.766

w
o
f=1

989
976
L9681
1.952
1,942
1,929

o = MWDo
Lol = e ol ]
D OO
L Bt B LR B L i ]

1.856
1.849
1.838
1.832
1.821
1.533
1.520
1.509
1.49%9
1,490
1.477

—
=]
oo
un

|

[ S

1.466
1.459

o
BRUKER
(>

Current Data Paramecars

M5-758-2k
EXPHND 10
FROCHD j )
F2 - Acquisition Parameters
Data_ 20170901
Tima 13.20
INSTRIM spact
FROBHD 5 mm PABBO BB/
FULFROG zg3n
TD E553E8
SOLVENT CDCl3
HE 16
os 2
EWH 8012_820 Bz
FIDRES 0.122266 Bz
Ag 4.0894468 zmc
RG 190.78
oW 62_400 usec
DE &_50 usec
TE 297.6 K
Dl 1.00000000 sec
DO 1
=Emzz==s CHANHEL f1 ss=mssms=
SFO1 400.1324710 MHz
HOC1 1R
Pl 15.00 usac
FLN1 13.00000000 W
F2 - Procassing paramaters
SI 65536
EF 4001300048 MHz
WON EM
E58 a
LB 0.30 Bz
GE a
FC 1.00

8.0

173.80

T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

s

g

22

—1l44.05
—129.49
—== 108 .28
105,053
.32
.an
.69
— 6. 02

e

=]
=
o

-
]
&2

— 32, 6B
—_—2.71
21.36
21,15
— 12,865
—-=0,02

T
~

S45

20 ppm
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-"BRUKER
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Currant Data Farameters
NAME

EXFHD
FROCHO

MS5-T858-2k
11
1

F2 - mogquisition Parameters

Data_ 20170901

Tima 21.12
INSTRIM spact
FROSHD % mm PAERO BE/S
FULPROG zgpgil

D 65536
SOLVENT [ nined B3

NS 1024

D= 4

SHH 24038_461 Hz
FIDRES 0366798 Hz
AQ 1.3831488 sec
RG 150.78

oW 20.800 usec
DE &6.50 usac
IE 200.5 K

D1 200000000 sec
Dil 0.03000800 sec
Do 1
==zzz=== CHANNEL fl ====zmz=
SFO1 100. 6228293 MHz
NOC1 13c

Fl 10.00 usec
FLN1 4800000000 W
===z===z= CHANNEL {2 =z===z===
SFO2 400.1316005 MHz
NUOC2 1H
CPOPRG[2 waltzlg
FCFO2 90.00 usec
FLWZ 132.00000000 W
FLN12 0.36111000 W
FLW13 0.2524999% W

Fi - Frocessing parameters
51 32768

&F 100.E12T688 MHz
WON EM

EESE 1]

LB 1.00 Bz
GE ]

PC 1.40



Compound 15a

O,
BRUKER
(>

o i B P e o S ] o Bl el el =}
o TG 00 I~ 0O = el ulek=]
™ WD WMD) e o o oo o e -
w© T NN N TEN M M M- i kR oy Ko Currant Data Paramotars
| ‘*\\;}E\/ \V// '\N V.—"' HAHE M5-765
EXPHO i
FROCHOD 1
F2 - hegquisition FParametors
‘,f '\ Data_ 20171010
HOQC Tima 11.12
N IHETRIM spact
H FROBHD 5§ mm BAREO BS/
FULFROG zgab
D a553e
SOLVENT cocly
HE 16
DS 2
SNH 20124820 Az
FIDRES 0.12226E Hz
AQ 4.0894468 zoc
RG 190.758
oW EZ_400 usec
DE &.50 usac
TE 296.3 K
D1 1.00000000 sec
DO 1
=Emzm==s CHANHEL f1 ====zz==
SFO1 400._1324710 MEx
NUC1 1H
Pl 15.00 usec
FLN1 13.00000000 W
F2 - Processing parameters
SI 65536
5F 400.1300184 MEz
WOW EM
&58B a
LE 0.30 Bz
GE a
I I I h_?c 1.00
=
T T T T T T T
10 9 T 6 5 3 2 1 ppm
Whr (NW r—Tcl'] rﬂlTLj
@ s |el& ==
= - | ed|od
= " o bt = =
= R 5. 8 BRUKER
I [Tl P (O
Currant Data Farameters
HAME M5-T69
EXFHND 11
FROCHD 1
Fi - Requisition Parametars
Data_ 20171011
Tinma 0.0%
IHSTRIM spact
FROBHD 5 mm PABBO B8/
FULPROG zgpgllh
fas] 65536
SOLVENT cocla
L] 3000
DE 4
EWH 24038 _461 Hz
FIDRES 0.366798 Hz
RO 1.3631488 sec
G 1%6.758
oW 20.800 usac
DE &.50 usec
IE p0.2 K
Dl 2.00000000 sec
D11 0023000000 sec
TDO 1
=mzmz=ss CHANHEL f1 s==mms=s
SFO1 100. 6228293 MHz
HOC1 13c
Fl 10.40 usac
FLW1 42.00000000 W
======== CHAHHEL {I s=======
SFO2 400.131600% MHZ
Noc2 1H
CPDPRG[2 waltzlé
FCPO2 20.400 usac
FLH2 13.00000000 W
FLW12 0.36111000 W
FLW13 0.2824999% W
Fi - Frocessing parameters
EI 2768
SF 100.612T674 MHz
WO EM
58 (1]
LB 1.00 Bz
GH a
T T T T T T T T TFC 140
180 160 140 120 100 80 60 40 20  ppm

S46



Compound 15b

7.943
7.708
7.706
7.688
7.686
7.558
T.555
7.540
7.538
7.536
7.520
7.517
7.319
7.316
T.299
7.297

e

T.277
6,923

o)
BRUKER
(>

Current Data Farametars

HAME Ms-751
EXPHD 10
FROCHO 1
FZ - Acquisition Faramgters
Data_ 201To908
Tima 10.38
IHSTRIM spact
FROBHD 5 mm PABEO BE/S
FULFROG =g
T e553e
SOLVENT cocly
NS 16
oS 2
EWH a012_ 820 Az
FIDRES 0.1222668 Hz
g 4.0894465% zac
RG 190.758
oW BZ. 400 usac
DE .50 usec
TE 9% .4 K
ol 100000000 sec
DO 1
=Ezzz==z CHANNEL {1 ====zz==
ESFO1 400.1324710 MHz
HUOC1 1H
Fl1 15.480 usec
FLN1 132.00000000 W
F2 — Processing paramatars
I 65538
SF 400.1300102 MHz
WO EM
EEB a
LB 0.30 Hz
GHE a

1.00

EC
J"I__l-._.-._l_l_

1 10 9 6 5 4 3 2 1 ppm
- : «,Hﬁ ..\ e
@ S1=2=(=| =] ==
= L B E N W
= EEERELEREE m
i PT U BE%R
Currant Data Faramdters
HAME ME-T51
EXFRO 11
PROCHD 1
FZ - hegqulsition Parameters
Date_ 2017030%
Tima Z.3B
INSTEIM spact
PROERD 5 mm FAEED BE/S
PULFROGC zgpg3l
piil BSE3E
SOLVENT COC13
W= 1024
[+ 4
gHH Z4038.461 Hz
FIDRES D.366TIE Hz
Al 1.36314EE gac
R 180.7%
| 20.800 usec
I E.50 usec
TE 302.B K
(1) ] Z.00000000 sac
(115 ] 0.03000000 sec
pasls] 1
mmmmmmmn CHANHEL ] messsm—
aral 100.5228253 MHz
HOCL 130
Pl 10_D0 usas
PLHL 45.00000000 W
mmmnmeme CEAHHEL ] sssssses
arFaz 400.1316005 BMEz
HOCZ 1H
CPOFRC[2 walzzlé
PCPDZ 90.00 usac
PLHZ 13.00000000 W
PLH1Z 0.2811100D0 W
PLELZ 0_35249995% W
FZ - Processing parameters
a1 327eE
aF 100.612TEES MEZ
WD e EM
28 o
LE 1.00 Hz
[=-] o
T T T T T T T T T T TP 1.40
180 160 140 120 100 80 (1] 40 20 ppm
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Compound 15¢

e
o0 oo =N el R =]
— Moo MR N Do
C; L= L=a =L B B o O ]
e} o= N M A N M N Current Data Parameters
| | \‘g '\\'W HAHE ME-TE3
EXFND i
FROCHO 1
FZ - Acquisition Farametoers
Date_ 201TO91S
HOOC \ Tima 14.53
INSTRUM spact
N FROBHD % mm PAERD BB/
H FULFROG zgib
D e5536
SOLVENT cocll
CI HE 16
Ds 2
Cl SHE a012_820 Hz
FIDRES 0.122266 Bz
AQ 4.0894468 zoc
REG 190.7%
oW EZ.400 usac
DE &.50 usac
TE 299 .6 K
Dl 100000000 sec
oo i
mxzazwxrs CHANNHEL {]l =s=ssmsw
SFO1 400.1324710 MHZ
NUC1 1H
Pl 15_80 usaec
FLW1 1300000000 W
FZ - Procassing paranatars
sI [0 1
EF 400.1300117 HHz
WO EM
pt=1=1 a
LB 0.30 Hz
GE a
| L PC 1.00
l i i LA L
T T T T T T T T
10 9 ] T 6 5 ppm
Wﬁr gl? r” = jmr
= =21= 22 =
= -l= =l =] |
- W moe o e
= FmErro@e n o
: PR i BRUKER
” NI
Currant Data Faramatars
HAME Ms-T63
EXFHD 11
FROCEHD 1
F2 - Acquisition Paramatars
Data_ 20170916
Tima 4.51
INSTRUM spact
FROBHD 5 mm FABBCO BB/
PULFROG zgpgil
0 e553e
SOLVENT cocla
NS &0ao
Ds a
ENWH 24038.461 Hz
FIORES 0.386798 Az
AQ 1.3E31 488 sac
RG 1%0.78
oW 20.800 usec
DE 6.50 usec
TE 301.9 K
Dl 200000000 sec
Dil 0.02000000 sec
TDO 1
==ss==== CHANNEL {1 ss======
SFO1 100. 62258291 MHz
NHUC1 1ac
Fl 10.00 usec
FLW1 48 _ 00000000 W
=zzsszss CHANNEL f2 ss=ssszs
EFO2 400.1315005 MHz
xocz 1H
CEOFRG[2 waltzl8g
PCPD2 90.00 usac
FLWZ 1300000000 W
FLN12 0.36111000 W
FLN13 0.29249939% W
FZ - Processing paramatars
sI 33768
8F 100.E12TEES MHz
| LA & .
“-«SSB 1]
LE 1.00 Bz
GE L]
T T T T T T T T TP 1.49
180 160 140 120 100 80 &0 20 ppm
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Compound 16

7.700
T.680
T.401
T.382
T.364
7.197
7.179
7.139
T.132
7.115
7.096
6.172
6,165
6.090
6.082
6.074

/
%

il

\

Il

N

L.

o<
BRUKER
(>

Currant Data Farameters

HAHE Ms-T62
EXPHD b
FROCHD 1

Fi - Roquisition Farametars
Data_ 2017049158
Tima 14 .58
THSTRIM spact
FROSHD % mm PABBD B2/
FULFROG zg30

D 65538
SOLVENT CoCcl3

| 16

Ds pr

EWH a012_820 Hz
FIDRES 0.122266 Hz
AQ 4. 0B94485% sac
EG 190.75%

oW 2400 usec
DE .50 usac
TE 299.7T E
D1 1.00000000 sec
TDO 1
=mmzzz=s CHANHEL f1 s==sss=s
EFO1 400.1324710 MHz
HUC1 1H

Fl 15.00 usac
FLW1 1300000000 W

Fi - Frocessin Tanaters
sI 2 messas

SF 400.130010% MHz
WO EM

558 1]

LB 0.30 Bz
GB 1]

BC 1.00

il

L

8.5

192 .46

—140,36

;

—138.04

134.41
-{153.93

—127.,20

==—-125.99

118,88

117,77

T

116,96

——10%.493

77,23

7.
TH. M

<

-—0.25

T T T T T T T T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

ik 8

o)
BRUKER
ELE)

Currant Data Farameters

HAME ME-T62
EXPND 11
FROCHD 1

FZ - Requisition Farameters
Data_ 20170918
Tima 23_02
INSTRUM spact
FROEHD 5 mm PAEBC B2/
FULPROG zgpg3n

D 65536
ESOLVENT cocli

HS a0on

D8 4

EWH 24038 _461 Hz
FIDRES @.386788 Bz
AQ 1.3E3148E sac
RO 190.78

oW 20.800 usec
DE &.50 usac
TE 310.3 K

D1 Z.00000000 sec
D1l 0.02000000 sec
TDO 1
===sz=== CHAHNHEL {1 ss======
SFO1 100. 6228293 MHZ
HUC1 13ic

Pl 10.00 usac
FLN1 4800000000 W

===z==== CHAHHEL {I s=======

sFO2 400.1316005 HAz
Nuc2 1H
CPOPRG([2Z waltzlé
FCPO2 90.00 usac
PLN2 13 00000000 W
FLN12 0.36111000 W
ELW13 0.289245889 W

FZ - Frocessing parameters
5I 2768
100.612TE38 MHZ

SF
Enu EM
=H L]

LB 1.00 Bz
GH 1]
TEC 1.40

ppm



MS-762 14 1 Jopt/topspin3.2/fdata/nmrsu/nmr

|*|

!
Jl'l‘l‘k _)JL'. l l"lliul m“ B S

cenerali

DATE = 2017/09/16

TIME - 23:56
................................................................................................................................................................... INSTRIM, . -mpet-- oo

PULPROG; - hegcetgpaiz

F2 (1H)

1906.25

24
D.613
16666.667

E L

—rs. ) R Y- . OO NG T T SOV - ST e ST L

1[ =

—_— =) L

S | Sy TSy WOV W e Y SN . WA | DU N, L
1

} L

T 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 F2 [ppm]
ME-762 12 1 /opt/topspini.2/data/nmrsu/ni
ﬁ ' ]
| Ty
I I gL
N L wow_ . _
: f ; ! , : - LT
& i : & a
: 4 = : | =
TIME =:23:03 -
....................................................................................................................................................................... ENSTRUM w-spect- L
PULPROS - COBYTDPDD
=
w
...... o
SF = 00.13
SW_p = 4000 [

024

S50

100 F1 [ppm]

130 120 110

140



Compound 17

N

COOEt

i .

1.374
1.356
1.338

<)
BRUKER
D)

Currant Data Parameters

HAME Ms-Tes-G
EXPHD 10
FROCHO 1

F2 - Acqguisition Paramaters
Data_ 20170928

Tima 1p0.01
IHSTRIM spact
FROBHD 5 mm PABEO BE/
FULFROG zg30

™ 65538
SOLVENT cocll

ME 18

DE 2

SWH 8012.820 Bz
FIDRES 0.122268 Bz
AQ 40894468 sec
RG 190.75

oW EZ. 4200 usec
DE &.50 usac
TE 297.1 K
Dl 1.00000000 sac
DO 1
=zzz==== CHANHEL f1 s=======
SFO1 400.1324710 MHz
NOC1

Pl 15.00 usec
ELW1 13 80000840 W

FZ - Frocessing parameters
65538

SF 400.1300108 MHz
WOW E

SEB a

LE 0.30 Hz
GE 1]

lELp: 1.00

T T T T T T T T T T T T
9.0 85 80 75 7.0 65 60 55 50 45 4.0 35

38 edbEmEEm A

Y
2
N
\
s

170 160 150 140 130 120 110 100 90 80 70

60.41
60.33

-

60 50

S51

40

g

30 20

— 14.36

T T T T T T
30 25 20 15 10 0.5 ppm

ppm

<)
BROKER
(>

Currant Data Paramatars

HAME ME-T&85-G
EXPHD 11
FROCHD 1

F? = Requisition Parameters
Data_ 20170928
Tinma 1B.01
IHSTRIM spact
FROBHD 5 mm BABRED BB/
FULPROG zgpgad

patl 85516
SOLVENT CDCly

HE 1024

DE 4

SHH 24038 461 Hz
FIDRES 0.366798 Hz
AQ 1.3E31488 sac
RG 186.78

oW 20.800 usac
DE &.50 uzac
TE 299.6 K

Dl 2. 00000080 sec
Dil 0.02000000 soc
DO 1
==ss==== CHAHHEL [l s=======
SFO1 100.6228293 MHz
HOC1 13c

Pl 10.40 usac
PLW1 4B 00000000 W
==zsz==s CHANHEL {2 ss===zz=z=
SFO2 400.12316008 MHz
NoCcz2 1R
CEOPRG] 2 waltzlg
FCPD2 20.00 uzec
FLNZ 13.00000000 W
PLW12 0.36111000 W
FLN13 0.2524999% W

Fi - Processing paramaters
SI Ax768

8F 100_6127T680 HMHz
WO EM

SEE a

LB 1.00 Hz
GH a

FC 140



Compound 18

7.1449
T.147
7.131
6,870
6,866
6,311
6,303
6,296
6.254
6,253
6.248
6,088
6,062
6.046
6.019
5,427
5,384
5,340
5.314

/
/

T

—2.858

L

Currant Data Farameters

B M5-T87-2
EXPND 0
FROCHO 1

F2 - m:qu151|:'_u¢| Paramatars
Data_ 20170926
Tima 8.5
INSTRUM spact
FROEHD % mm FAERO B8/
FULFROG zg3b

TO 65536
SOLVENT cocll

ME 16

DS 2

SWH a012_820 Hz
FIDRES 0.122268 Hz
AQ 4.DBE944E65 saec
RG 183.a7

oW BZ.400 usac
DE &.50 usec
TE 296.1 K

D1 1.00000000 sec
TDO 1
=zzz=====z CHANNEL fl =====z===
SFOL 400.1324710 MEz
NUC1 1R

Pl 15.00 usac
FLM1 1300000000 W

F2 — Frocessing parameters
5I E5538

EF 400.1300148 MHz
WOW EM
558 a

LB 0.30 Hz
GH a

PC 1.00

T T T
75 70 65

328

C><)

2 SERE fT 3omae S o agze =
: i L % £ mHEE in S
s sssidfmases g © MR ::’BRUKER
Loy 0T W V(<O
Currant Data Paramotars
HAME Ms-T&7-2
EXPHD 11
FROCHD 1
F2 - RAcquisition FParameters
Data_ 201 TO928E
Tima 10.20
INSTRUM spact
FROSHD 5§ mm PAEED BS/
FULPROG zgpgad
o e5538
EOLVENT CDCl3
HE 312
Ds 4
EWH 24038 _461 Hz
FIDRES 0.3656798 Hz
AQ 1.3631488 oo
RG 190.7%
oW 20.800 usac
DE 6.50 usac
TE 2986 K
Dl Z.00000000 sec
Dl 0.02000000 sec
TDO 1
mxmwwwrs CHANNEL f]l =sswewsww
SFO1 100. 6228293 HHz
HOC1 13ac
Fl 10.00 usec
FLW1 48 000D0ODAOD W
=mzzzwes CHANHEL {2 =zs=sssas
EFO2 400.131600% HAz
HoC2 1R
CEOPRG[Z waltzlé
FCPD2 a0. 00 usac
PLW2 1300000000 W
FLN12 0.38111000 W
PLN13 0.2524999% W
Fi - Frocessing paramatars
BI Fa
[ [ I_ 8F 100.612T702 HHz
WO EM
B a
LB 1.00 Bz
GE a
T T T i 1_40
150 140 130 10 ppm



MES-767 22 1 Jfopt/topspin3.2/data/nmrsu/nmr

_JMIL“ N _M_AI\L _ | : : : : L

: ; ; ] ; ; ; General; T

i I ! i " & 4 — | F &

: i i : : DATE = 2017/09/23 =

TIME = D7:52 L~

T TR S e L S R T s 23 s nt s e e TR - mpect | B
PuLPROC! - heqoetgpsiz| ©

F2 (1H)

D.613
16666667

ME-TET 23 /opt/topspini. 2 /data/nmreu/nmr

e

7_j E 4 i General L e
7 P : : : 0 : o =]
H i H : it 5 o
H H H H H H H DATE =} 2017/09/23 I~
TIME -:0B:07 L —
................................................................................. .
spect:
PULFRO& - COEYIPEDg

00.23
FBILGE. 667

T T “T T T T T T T T T T
5 4 3 F2 [ppm]

S53



Compound 19

o)
BRUKER
(<

Current Data Farameters

M5-774
EXFHD b
FROCHO 1
FZ - acquisition Parametars
Data_ 20171026
Tima 12.158
IHSTRUM spact
FROBHD 5 mm FPAEED BB/
FULFROG zgib
D 85536
EOLVENT CoCl3
HE 16
DS 2
SWH A012_820 Hr
FIDRES 0.122266 Hz
AQ 4.0894465% sac
RG 190.758
oW E2_400 usac
DE &_80 usac
TE 298.2 K
Dl L.00000000 sec
TDO 1
=zz====z= CHANNEL {1 =====z===
EFO1 408 ._1324710 MHz
NOC1 1H
Pl 15.00 usec
FLW1 13.00000000 W

Fl - Frocessing paramaters
SI E5538

EF 400.1300085 MHAz
WOW EM
ESH a
LB 0.30 Bz
GE a
i | i 1 FC 1.00
I H " . ) . Wiy
T T T T T T T T T T
9 8 T 6 5 4 3 2 1 ppm
B EEREEE @ e
2 ==l=l=l=l2 |= -
- L bt Bl B =1 =1 £=1 -
= RERTRERZILERE
I e BRUKER
= o il s s i e
Currant Data Farameters
Ms5-774
EXFHD 11
FROCHD 1
F2 - Acquisition Parameters
Data_ 20171026
Timg 14.18
THETRIM spact
FROBHD 5 mm PAEBD BE/
FUOLEROG zgpg3n
o 65538
SOLVENT cocll
HE 2000
DS 4
EWH 24038 461 Hz
FIDRES 0.365798 Bz
AQ 1. 3831488 sac
RG 180.75
oW 20.800 usac
DE .50 usec
TE 301.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =s====z==
SFO1 100. 6228293 MAz
HUC1 13c
Pl 10.00 usec
FLW1 4E.00000000 W
=zzsz=z= CHANNEL f2? ss=zszz=
SFO2 400.1316005 HHz
HUoC2 1H
CPDFRG[2 waltzlg
FCPD2 90.00 usec
FLWZ 13_00000000 W
FLW12 0.36111000 W
FLW13 0.25249995 W
Fi - PFrocessing paramaters
SI
SF 100. 8127665 MHz
| - ) o n
558 a
LB 1.00 Bz
GB a
T T EC 1.40

S 3

T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 T
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Compound 25

O OVUOORUNNODNLAO0ODONOTOE R U -
=21 =2 L=a] f=2] — L
NHBRR2883355a033823RF253a8 BRUKER
" - 000 Y oW
R T S i | o R R
- Current Data Parameters
NAME TG-245
EXPNO 10
PROCNQ 1
,N / I F2 - Acguisition Parameters
| N Date_ 20171109
Time 11.54
W INSTRUM spact
0 PROBHD 5 mm PAEBEO EB/
PULPROG zg30
OBn D 65536
SOLVENT CDC13
16
2
B012.820 Hz
0.122266 H
4.0894465 sec
190.75
62.400 usec
6.50 usec
299.5 K
1.00000000 sec
TDO 1
CHANNEL f1
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300111 MHz
WDW EM
SSB o
LE 0.30 Hz
GE 0
I | l| PC 1.00
R N N
R B B B B B L B
9 8 7 6 5 4 3 2 1 ppm
|
=) érnlr ol -;T (—j rwj rxn
= =1 = =] Qe (=]
B B N £ e P ) I
SRERNTARTIRRE
s3885543qng BRUKER
Bt e e e = B ot e e i ]
I\
Current Data Parameters
NAME TG-245
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171109
Time 12.00
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NE
D=
SWH 24038.461 H
FIDRES 0.366798 H
AQ 1.3631488 =sec
RG 190.75
oW 20.800 usec
DE 6.50 usec
TE 302.3 K
D1 2.00000000 sec
D11 0.03000000 =ec
TDO 1
CHANNEL f1 ===
100. 6228293
13C
10.00 usec
48.00000000 W
CHANNEL f2 ===—===
SFO2 400.1316005 MHz
nucz 1H
CPDPRG[2 waltzléb
PCPD2 90.00 usec
PLWZ 13.00000000 W
PLW1Z 36111000 W
PLW13 5249999 W
F2 - Processing parameters
51 32768
SF 100.61
L] l . o
SB 0
LE 1.00 Hz
GE 0
T T T T T T T T T T T T T T T T T T T TPC 1.40
180 160 140 120 100 80 60 40 20 ppm
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TE-245 14 1 fopt/topspini.Zz/dataf/nmrsu/nmr

| S—

o W | ﬂk}) m'\«_,‘u'L :

General!

DAT! 2017/11/09
TIME - 11:53
- IRETREM: - -Epeet-

PULPROG: = hegoetgpaiz

F2 (1H)

=TibEE
- .13
EW_p - i4098.361

= 1024
= 1D0.613
EW_p - !16666.667

b=}
e
-
—= = L
— E=
— (3 =
S
DR e e D O e S e . e o TR N A i i e -
]
=4
........................................................................................................................................................................................ -
pud
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 T
8.0 1.5 7.0 6.5 6.0 F2 [ppm]
TE-245 13 1 Jopt/topspini.2/data/nmrsu/nmr
0 A A JJ“ »MJ . ! i lL Jl
- N B B L W, SO N | G Jo N _— J
] ] Generali E
b BN 2
DATE - 2017/11/09 L
TIME - 13:08 L =
.................................................................................................................................. INSTRIM; - -Epeet - w
:-'L‘:PRDGE - noesygp - w
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TG-245 15 1 Jfopt/topspini.2/data/nmrsu/nmr

|

|
L

ceneral |

TIME =

- 2017/11/09

INETREM & BpRCt - -e-
PULPROG &

14:09

F1 [ppm]

110

Marinamide 26

S57

T
F2 [ppm]



= -~ o

u @ TN W NN T R DM
o <+ @ R S = . O e - I
. . . [l B W= S e R o BT T S S R I o

o ol o s s v or o E P b b v b v s
- — Lo 0 ol ol el o sl e e =L TR U

HAME
EXPNO
PROCNQ

COOH Date_
Time
| TNSTRUM
PROBHD &
N == PULPROG

1 D
H N 4 SOLVENT
H Nz

D=

SWH
FIDRES
AQ

RG

oW

5 - | ‘“{ A . D

CHANNEL f1

Current Data Parameters

TG-MA_2p
10
1

F2 - Acquisition Parameters

20171205
10.38
spact

mm PABBO BB/
zg30

65536

DM3D

3

2

8802.817 Hz
0.124320 Hz
3.7224448
190.75
56.800
6.50

292.6 K
1.00000000

400. 1336712
1H

15.00
13.00000000 W

F2 - Processing parameters

5I 6553

5F 400.1299773 MH=z

WDW EM

S5B o

LE 0.30 Hz
1.00

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
]\ ) LJ | J L)
g =10i~) b=l bl =] [ = B L
o =) |2 Q=== (=] (>
= ‘-J‘|-J‘ —leil~ -;]-J Ld}
H 2 2 2 RER0RERERE
2§ § inEEs BRUKER
T T TN
Currant Data Parameters
HAME TG-MA
EXFPHO 11
FROCHO 1
F2 - Acguisition Parameters
Data_ 2001T1203
Tima 3.59
INSTRUM spact
FROBHD % mm PAERD BB/
FULPROG zgpg3l
o 85538
SOLVENT OMS0
HE L5000
o= 4
SHWH 24038 _461 Hz
FIDRES 0.368798 Hz
AQ 1. 3631488 zac
G 180.75
oW 20.800 usec
DE &.50 usac
TE 295.8 K
D1 200000000 sec
D11 0.030000400 sec
TDO 1
==z====== CHANHEL fl =s=s======
SFO1 100.6228291 MHz
NOC1 13c
Fl1 10.00 usec
FLW1 48.00000000 W
=mmmmz=s CHANHEL f£2 sssssmxx
SFD2 400.1315005 HMEz
Noc2 11
CPOPRG[2 walezlg
FCPD2 90.00 usec
FLW2 13 00000000 W
PLN12 0.36111000 W
FLW13 0.2524999% W
Fi - Frocessing paramaters
5I 2768
‘ i l sF 1006127645 Maz
DN EM
i a rves) bt W = SE a
. o LA 1.00 Bz
GE ]
T T T T T T T T T TFC l.an
180 160 140 120 100 80 60 20  ppm
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