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1. General remarks:

Zinc(ll) acetylacetonate, cupric(ll) acetylacetonate, ruthenium (I1I) 2,4-pentanedionate,
4-fluorophenylacetylene and p-methoxybenzaldehyde were purchased from Heowns Biochem
Technologies Co. Ltd. Benzyl mercaptan, 4-tert-butylphenylacetylene, (2-bromoethyl)benzene,
p-anisidine, benzylamine,  furfurylamine, allylamine,  2-(1-cyclohexenyl)ethylamine,
2-carboxy-3,4-dimethoxybenzaldehyde, p-tolualdehyde and 4-chlorobenzaldehyde were purchased
from Alfa Aesar Chemical Company. 1-Hexadecylamine, iodoethane and 4-aminoacetophenone
were purchased from Aladdin Industrial Corporation. Sodium azide was purchased from Tianjing
Damaotie  Chemical Company. 4-Ethylphenylacetylene,  1-eth-1-ynyl-4-propylbenzene,
1-n-butyl-4-eth-1-ynylbenzene, 3-aminophenylacetylene, benzhydrol, 2-carboxybenzaldehyde,
1-ethynyl-4-pentylbenzene, 4-aminophenyl boronic acid pinacol ester were purchased from
Energy Chemical. p-Toluidine was purchased from Shanghai Jinshantingxin Industry Co. Ltd.
4-Bromoaniline, 4-fluoroaniline, 4-amino benzoic acid ethyl ester and tryptamine were purchased
from Shanghai Shaoyuan Co., Ltd. 3,4-Dimethoxyaniline and 1-Boc-6-aminoindole  were
purchased from Adamas Reagent. Co., Ltd. 4-Morpholinoaniline and 2-methylallylamine were
purchased from Accella Chemical Company. 2-Propynylamine was purchased from ChangCheng
Chemical Company. 4-(1-Propenyl)-1,2-dimethoxybenzene was purchased from TCI Chemical
Company. TEQS, MTPMS, Zn(Cl),, nitromethane, EtOH, phenylacetylene, benzyl bromide,
4-nitrobenzyl bromide, benzyl chloride, 4-nitroaniline, 1-bromooctane, 1-bromohexane,
n-butylamine, cyclohexane and cyclohexane were purchased from Sinopharm Chemical Reagent
Co. Ltd.

2. Elemental and XRD analysis of the catalysts

Table S1. Elemental analysis of the catalysts.

Name Weight[mg] Method N[%] C[%] H[%] S[%]
HMS 2.3360 2mg80s 0.00 14.22 2.955 7.086
HMS-acac 2.2470 2mg80s 0.40 20.93 3.636 5.110

Sufur loading =2.21 mmol/g. acac loading = 0.67mmol/g.
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Figure S1. XRD pattern of a) HMS-SH, b) HMS-acac, ¢) Fresh HMS-DP-Cu 11, d) Resycled
HMS-DP-Cu IlI.



3. IR spectra of acetylacetone complexs
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Figure S2. IR spectrogram of Ru(acac)s.
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Figure S3. IR spectrogram of Cu(acac),.
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Figure S4. IR spectrogram of Zn(acac),.
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Figure S5. IR spectrogram of HMS-DP-Ru after six run.
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4. Experimental Section

4.1 General procedure of the catalysts

Preparation of the HMS-DP-Cu I:

HMS-DP-Cu | was synthesized as same as HMS-DP-Cu 11 that we have mentioned before
except the mass ratio of the HMS-acac and Cu(acac), was 1:1 and the reaction time was 12
h.

Preparation of the HMS-DP-Zn:

The method of prepare HMS-DP-Zn was as same as HMS-DP-Cu 1.

Preparation of the HMS-DP-Ru:

HMS-DP-Ru was synthesized as same as HMS-DP-Cu | that we have mentioned before except the
mass ratio of the HMS-acac and Cu(acac), was 3:1.

Preparation of the HMS-DP-Cu 11@IL

To a 100 mL round flask, 0.6 g of ionic liquid [OMIm]NTf, was dissolved in 20 mL EA, then 2
g of the HNM-DP-Cu was added and the mixture was stirred for 10 min at room temperature.
Removal the EA by rotary evaporator at 40 °C, then the flowable solid HMS-DP-Cu lI@IL was
obtained.

Procedure for the synthesis of 1a"

In a V-type reaction flask equipped with magnetic stirring, vinyl n-butyl ether (100.0 mg, 1.0
mmol), was mixed with acetylacetone (200.1 mg, 2.0 mmol) and formaldehyde aqueous solution
(37 wt%, 202.8 mg, 2.5 mmol) under air. The mixture was stirred at 80 °C for 7 h. After reaction,
the reaction mixture was cooled to room temperature. After addition of brine (5.0 mL), the
aqueous phase was extracted with a mixture of ethyl acetate and heptane (v/v=1/1, 5.0 mL*3). The
obtained organic phases were then combined together and dried with anhydrous Na,SO,. After
evaporation under reduced pressure, the desired product 1c was obtained by silica gel column
chromatography using a mixed solution of ethyl acetate and petroleum ether as eluting solvent (the
ratio of ethyl acetate/petroleum ether is 1/20); yield: 184.6 mg (87%).

5. Spectroscopic Data for the New Compounds

3-(Nitromethyl)-2-phenylisoindolin-1-one (10a): Light yellow solid, mp: 139-141 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): § = 7.95 (d, J = 4.0 Hz, 1H), 7.65 (t, J = 8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz,
1H), 7.56 (d, J = 8.0 Hz, 2H), 7.51-7.45 (m, 3H), 7.29 (q, J = 8.0 Hz, 1H), 5.81 (dd, J.= 4.0 Hz, J,=8.0
Hz, 1H), 4.82 (dd, J,= 4.0 Hz, J,= 12.0 Hz, 1H), 4.49 ppm (dd, J, = 8.0 Hz, J, = 12.0 Hz, 1H). °C
NMR (100 MHz, CDCls, 25°C) 6 = 166.6, 140.5, 132.9, 131.8, 130.6, 130.0, 129.7, 126.8, 126.5,
124.7, 123.9, 122.6, 122.2, 75.8, 75.4, 58.0 ppm. IR: v = 3053, 3026, 2957, 2901, 2851, 1758, 1686,
1597, 1548, 1496, 1461, 1384, 1296, 1215, 1159, 1105, 766, 746, 694, 616, 499 cm™. HRMS (ESI):
m/z: calcd for Cy5H1oN,NaO3: 291.0746 [M+Na] *; found: 291.0731.

3-(Nitromethyl)-2-(p-tolyl)isoindolin-1-one (10b): Light yellow solid, mp: 144-146 °C, *H NMR (400
MHz, CDCls;, 25°C, TMS): § = 7.92 (d, J = 8.0 Hz, 1H), 7.59 (sext, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0
Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 5.73 (t, J = 4.0 Hz, 1H), 4.79 (dd, J,= 4.0
Hz, J,= 16.0 Hz, 1H), 4.46 (q, J = 8.0 Hz, 1H), 2.36 ppm (s, 3H). *C NMR (100 MHz, CDCls, 25°C)
0 = 166.6, 140.5, 136.8, 133.0, 132.7, 132.0, 130.2, 129.9, 124.6, 124.0, 122.6, 75.4, 58.2, 21.1 ppm;
IR: v = 3370, 3062, 3026, 2956, 2915, 2854, 1706, 1689, 1616, 1547, 1514, 1467, 1419, 1387, 1297,
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1210, 1152, 819, 747, 686, 611, 507 cm™. HRMS (ESI): m/z: calcd for CigH;4N,NaOs: 305.0902
[M+Na] *; found: 305.0900.

2-(4-Bromophenyl)-3-(nitromethyl)isoindolin-1-one (10c): Light yellow solid, mp: 114-116 °C, 'H
NMR (400 MHz, DMSO, 25°C): = 7.84 (t, J = 8.0 Hz, 2H), 7.75 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8.0
Hz, 2H), 7.63-7.60 (m, 3H), 6.12 (t, J = 3.6 Hz, 1H), 5.31 (dd, J, = 4.0 Hz, J,=16.0 Hz, 1H), 5.05 ppm
(dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H). *C NMR (100 MHz, DMSO0, 25°C) 6 = 166.6, 141.3, 136.0, 133.2,
132.4,131.9, 129.9, 126.5, 124.0, 123.8, 118.9, 74.9, 58.5 ppm. IR: v = 3055, 2921, 1706, 1553, 1493,
1470, 1411, 1375, 1300, 1217, 1153, 1105, 1071, 1011, 833, 747, 690, 600, 504 cm™. HRMS (ESI):
m/z: calcd for C;5H1;BrN,NaOs: 368.9851 [M+Na] *; found: 368.9848.
2-(4-Fluorophenyl)-3-(nitromethyl)isoindolin-1-one (10d): Light yellow solid, mp: 137-139 °C, *H
NMR (400 MHz, DMSO, 25°C): 6 = 7.86-7.81 (m, 2H), 7.75 (t, J = 8.0 Hz, 1H), 7.67-7.60 (m, 3H),
7.37-7.32 (m, 2H), 6.09 (t, J = 4.0 Hz, 1H), 5.28 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 5.04 ppm (dd, J, =
4.0 Hz, J, = 16.0 Hz, 1H). BC NMR (100 MHz, DMSO, 25°C) ¢ = 166.7, 161.74, 159.3, 141.3, 133.0,
132.8, 132.8, 132.0, 129.8, 127.3, 127.2, 123.9, 123.8, 116.4, 116.2, 75.1, 59.0 ppm. °F NMR (377
MHz, DMSO, 25°C): §=-115.8 ppm (sex, J = 3.8 Hz, 1F). IR: v = 3117, 3077, 3021, 2962, 2925, 1772,
1685, 1598, 1551, 1509, 1470, 1380, 1337, 1224, 1161, 1102, 1018, 848, 813, 754, 694, 659, 605, 527,
503 cm™. HRMS (ESI): m/z: calcd for C15H1,FN,NaO3: 309.0651 [M+Na] *; found: 309.0645.
2-(4-Methoxyphenyl)-3-(nitromethyl)isoindolin-1-one (10e): Light yellow solid, mp: 138-140 °C, 'H
NMR (400 MHz, DMSO, 25°C): ¢ = 7.83-7.80 (m, 2H), 7.73 (t, J = 4.0 Hz, 1H), 7.60 (t, J = 8.0 Hz,
1H), 7.49 (d, J = 12.0 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 5.99 (t, J = 4.0 Hz, 1H), 5.24 (dd, J. = 4.0 Hz,
Jp = 16.0 Hz, 1H), 4.97 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 3.79 ppm (s, 3H). *C NMR (100 MHz,
DMSO, 25°C) 6 = 166.6, 158.0, 145.7, 141.4, 135.1, 132.8, 132.3, 130.5, 129.7, 129.2, 126.9, 125.7,
123.8, 123.6,114.7,77.1, 77.0, 75.2, 59.1, 55.8 ppm. IR: v = 2919, 2843, 1774, 1678, 1552, 1514, 1466,
1423, 1380, 1297, 1249, 1159, 1109, 1026, 826, 744, 689, 611, 520 cm™. HRMS (ESI): m/z: calcd for
C16H1:N,NaO,: 321.0851 [M+Na] *; found: 321.0842.
3-(Nitromethyl)-2-(4-nitrophenyl)isoindolin-1-one (10f): Light yellow solid, mp: 140-143 °C, 1H
NMR (400 MHz, DMSO, 25 °C): 6 = 8.38 (d, J = 8.0 Hz, 2H), 7.80 (d, J = 12.0 Hz, 2H), 7.90-7.85 (m,
2H), 7.83-7.78 (m, 1H), 7.65 (q, J = 8.0 Hz, 1H), 6.31-6.29 (m, 1H), 5.54-5.38 (m, 1H), 5.15-5.06 ppm
(m, 1H). *C NMR (100 MHz, DMSO, 25°C) ¢ = 169.6, 167.0, 145.7, 144.3, 142.8, 141.3, 135.1,
133.8, 131.4, 130.5, 130.1, 126.1, 125.7, 125.2, 124.3, 123.9, 123.6, 123.4, 77.1, 77.0, 74.6, 58.1 ppm.
IR: v = 3118, 3084, 2926, 2854, 1775, 1714, 1597, 1556, 1517, 1375, 1341, 1300, 1219, 1108, 1026,
851, 751, 691, 602 cm-1. HRMS (ESI): m/z: calcd for CysHi;NsNaOs: 336.0596 [M+Na] *; found:
336.0585.

Methyl 4-(1-(nitromethyl)-3-oxoisoindolin-2-yl)benzoate (10g): Brown oil, ‘"H NMR (400 MHz,
CDCls, 25°C, TMS): § = 8.08 (dd, J, = 4.0 Hz, J, =8.0 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.79 (d, J =
8.0 Hz, 2H), 7.55 (d, J = 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H), 6.63 (d, J = 8.0
Hz, 1H), 5.54 (d, J = 8.0 Hz, 1H), 4.95 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 4.83 (dd, J, = 8.0 Hz, J, =
12.0 Hz, 1H), 3.99 ppm (s, 3H). *C NMR (100 MHz, CDCls, 25°C) ¢ = 167.5, 166.8, 166.6, 149.5,
139.1, 133.4, 132.0, 131.6, 131.4, 128.7, 127.8, 113.8, 112.6, 79.4, 60.3, 53.2, 52.7 ppm; IR: v = 3480,
3372, 3228, 2982, 2957, 1710, 1606, 1555, 1523, 1437, 1371, 1278, 1176, 1108, 1021, 843, 770, 703,
617, 511 cm™. HRMS (ESI): m/z: calcd for C17H14N,NaOs: 349.0800 [M+Na] *; found: 349.0795.
2-(4-Acetylphenyl)-3-(nitromethyl)isoindolin-1-one (10h): Light yellow solid, mp: 120-122 °C, *H
NMR (400 MHz, CDCls, 25°C, TMS): 6 = 8.09 (d, J = 12.0 Hz, 2H), 7.97 (d, J = 8.0 Hz, 1H),
7.77-7.75 (m, 2H), 7.70 (t, J = 8.0 Hz, 1H), 7.63 (t, J = 8.0 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 5.92 (dd,
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Ja=4.0 Hz, J, =8.0 Hz, 1 H), 4.89 (dd, J, =4.0 Hz, J, = 12.0 Hz, 1 H ), 4.55 (dd, J, = 4.0 Hz, J, = 12.0
Hz, 1 H), 2.63 ppm (s, 3H). *C NMR (100 MHz, CDCl;, 25°C) & = 196.9, 166.6, 140.3, 140.1, 134.9,
134.4, 133.5, 131.4, 130.8, 130.7, 130.2, 129.9, 125.0, 122.6, 122.2, 113.7, 75.3, 57.4, 26.6 ppm. IR: v
= 3476, 3364, 3237, 3059, 3012, 2924, 2853, 1772, 1701, 1671, 1598, 1553, 1514, 1422, 1374, 1272,
1218, 1177, 1106, 1025, 958, 837, 752, 692, 591, 496 cm™. HRMS (ESI): m/z: calcd for C;;H;4N,NaO:
333.0851 [M+Na] *; found: 333.0842.

2-(3,4-Dimethoxyphenyl)-3-(nitromethyl)isoindolin-1-one (10i): Light yellow solid, mp: 133-135 °C,
'H NMR (400 MHz, CDCls, 25°C, TMS): ¢ = 7.92 (d, J = 8.0 Hz, 1H), 7.66-7.56 (m, 2H), 7.49 (d, J =
4.0 Hz, 1H), 7.19 (s, 1H), 6.92 (s, 2H), 5.71 (g, J = 4.0 Hz, 1H), 4.82 (dd, J, = 4.0 Hz, J; = 16.0 Hz,
1H), 4.52 (dd, J, = 8.0 Hz, J, = 16.0 Hz, 1H), 3.90 ppm (d, J = 4.0 Hz, 6H). *C NMR (100 MHz,
CDCl; 25°C) 6 = 166.8, 149.6, 148.0, 140.4, 132.7, 131.9, 129.9, 128.6, 124.5, 122.5, 116.3, 111.5,
108.9, 75.5, 58.8, 56.1 ppm. IR: v = 3032, 2968, 2940, 2913, 2849, 1700, 1595, 1551, 1515, 1456,
1391, 1325, 1271, 1239, 1217, 1146, 1102, 1022, 847, 793, 749, 688, 617, 578 cm™. HRMS (ESI): m/z:
calcd for C7H1N,NaOs: 351.0957 [M+Na] *; found: 351.0951.
2-(4-Morpholinophenyl)-3-(nitromethyl)isoindolin-1-one (10j): Brown oil, '"H NMR (400 MHz,
DMSO, 25°C): 6 = 7.79 (t, J = 8.0 Hz, 2H), 7.72 (t, J = 8.0 Hz, 1H), 7.60 (t, J = 8.0 Hz, 1H), 7.42 (d, J
= 8.0 Hz, 2H), 7.04 (d, J = 12.0 Hz, 2H), 5.97 (t, J = 4.0 Hz, 1H), 5.23 (dd, J, = 4.0 Hz, J, = 12.0 Hz,
1H), 4.95 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 3.75 (t, J = 8.0 Hz, 4H), 3.15 ppm (t, J = 4.0 Hz, 4H). °C
NMR (100 MHz, DMSO, 25°C) ¢ = 166.6, 149.8, 141.4, 132.7, 132.4, 129.7, 127.8, 126.2, 123.7,
115.6, 75.2, 66.6, 59.0, 48.8 ppm. IR: v = 2962, 2922, 2854, 1694, 1613, 1552, 1517, 1452, 1378, 1301,
1262, 1235, 1116, 1051, 1023, 929, 821, 799, 746, 691, 643, 524 cm™. HRMS (ESI): m/z: calcd for
CigH19N3NaO,: 376.1273 [M+Na] *; found: 376.1269.

tert-Butyl 6-(1-(nitromethyl)-3-oxoisoindolin-2-yl)-1H-indole-1-carboxylate (10k): Light yellow
solid, mp: 164-166 °C, *H NMR (400 MHz, CDCl;, 25°C, TMS): 6 = 8.36 (s, 1H), 7.97 (d, J = 8.0 Hz,
1H), 7.65-7.60 (m, 4H), 7.51 (d, J = 8.0 Hz, 1H), 7.40 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 6.59 (d, J =
8.0 Hz, 1H), 5.83 (dd, J, = 4.0 Hz, J, = 8.0 Hz, 1H), 4.86 (dd, J, = 4.0 Hz, J, = 16.0 Hz, 1H), 4.52 (dd,
Ja=8.0 Hz, J, = 16.0 Hz, 1H), 1.67 ppm (s, 9H). *C NMR (100 MHz, CDCls, 25°C) 6 = 166.8, 149.5,
140.5, 132.7, 132.0, 131.9, 129.9, 129.4, 128.3, 127.9, 127.1, 124.7, 122.6, 121.8, 112.0, 107.1, 75.4,
58.9, 28.2 ppm. IR: v = 2978, 2928, 1776, 1733, 1703, 1616, 1555, 1483, 1444, 1379, 1342, 1257,
1210, 1157, 1128, 1025, 851, 817, 768, 745, 690, 612 cm™. HRMS (ESI): m/z: calcd for C,5H21N3NaO:s:
430.1379 [M+Na] *; found: 430.1370.
3-(Nitromethyl)-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)isoindolin-1-one  (10I):
Light yellow solid, mp: 144-146 °C, '"H NMR (400 MHz, CDCls, 25°C, TMS): 6 = 7.94 (t, J = 8.0 Hz,
3H), 7.75 (t, J = 8.0 Hz, 1H), 7.62-7.60 (m, 3H), 7.51 (t, J = 8.0 Hz, 1H), 5.86 (dd, J, = 4.0 Hz, J, = 8.0
Hz, 1H), 4.86-4.83 (m, 1H), 4.48 (dd, J, = 8.0 Hz, J, = 16.0 Hz, 1H), 1.36 ppm (s, 12H). *C NMR
(100 MHz, CDCls, 25°C) 6 = 166.6, 144.4, 140.5, 138.2, 136.2, 134.9, 133.1, 131.7, 130.6, 130.0,
129.7, 126.5, 124.8, 122.6, 122.3, 122.2, 84.0, 75.8, 75.3, 75.0, 63.7, 57.6, 24.9, 24.8 ppm. IR: v =
2980, 2928, 1776, 1706, 1606, 1557, 1469, 1363, 1273, 1216, 1145, 1093, 1025, 961, 858, 746, 689,
660 cm™; HRMS (ESI): m/z: calcd for C,,H,3BN,NaOs: 417.1598 [M+Na] *; found: 417.1592.
2-n-Butyl-3-(nitromethyl)isoindolin-1-one (10m): Brown oil, *H NMR (400 MHz, CDCl;, 25 °C,
TMS): 6 = 7.85 (d, J = 4.0 Hz, 1H), 7.56 (sex, J = 8.0 Hz, 2H), 7.47 (d, J =4.0 HZ, 1H), 5.25 (t, J = 80
Hz, 1H), 4.80 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 4.71 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 4.02
(quintet, J = 8.0 Hz, 1H), 3.19-3.12( m, 1H), 1.70-1.54 (m, 2H), 1.36 (q, J = 8.0 Hz, 2H), 0.94 ppm (t, J
= 8.0 Hz, 3H). *C NMR (100 MHz, CDCls, 25°C) 6 = 168.0, 140.7, 132.1, 132.1, 129.5, 124.1, 122.4,
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76.4, 56.8, 40.4, 30.3, 20.0, 13.7 ppm. IR: v = 3025, 2961, 2932, 2971, 1692, 1553, 1468, 1411, 1377,
1302, 1204, 1095, 798, 747, 693, 616, 534 cm™. HRMS (ESI): m/z: calcd for C3H16N,NaO3: 271.1059
[M+Na] *; found: 271.1061.

2-Benzyl-3-(nitromethyl)isoindolin-1-one (10n): Light yellow solid, mp: 73-75 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): § = 7.93 (d, J = 4.0 Hz, 1H), 7.51 (g. J = 8.0 Hz, 2H), 7.39 (d, J = 8.0 Hz,
1H), 7.35-7.26 (m, 5H), 5.27 (d, J = 16.0 Hz, 1H), 5.05 (t, J = 4.0 Hz, 1H), 4.70 (dd, J, = 8.0 Hz, J, =
16.0 Hz, 1H), 4.60(dd, J, = 8.0 Hz, J, = 16.0 Hz, 1H), 4.39 ppm (d, J = 16.0 Hz, 1H). **C NMR (100
MHz, CDCl3, 25°C) § = 168.3, 140.9, 136.3, 132.5, 131.7, 129.7, 129.1, 128.1, 128.0, 124.5, 122.5,
76.0, 56.8, 44.7 ppm. IR: v = 3061, 3031, 2924, 2956, 1696, 1616, 1553, 1469, 1405, 1377, 1295, 1199,
1147, 1098, 1078, 979, 747, 699, 617, 553, 512 cm™. HRMS (ESI): m/z: calcd for CigHysN,NaOs:
305.0902 [M+Na] *; found: 305.0900.

2-Cyclohexyl-3-(nitromethyl)isoindolin-1-one (100): Brown oil, '"H NMR (400 MHz, DMSO, 25 °C):
0 = 7.65-7.59 (m, 3H), 7.53-7.49 (m, 1H), 5.39 (dd, J, = 4.0 Hz, J, = 12. 0 Hz, 1H), 5.26-5.19 (m, 2H),
3.72-3.66 (m, 1H), 2.12-2.02 (m, 1H), 1.84-1.77 (m, 4H), 1.63 (d, J = 12.0 Hz, 1H), 1.37-1.27 (m, 2H),
1.23-1.14 ppm (m, 2H). *C NMR (100 MHz, DMSO, 25°C) § = 168.0, 142.5, 133.0, 132.1, 129.2,
123.4, 123.1, 75.9, 57.8, 53.8, 30.4, 30.2, 26.2, 26.1, 25.4 ppm. IR: v = 2934, 2858, 1681, 1552, 1470,
1402, 1375, 1328, 1220, 1128, 1024, 893, 800, 753, 695, 616, 541 cm™. HRMS (ESI): m/z: calcd for
Ci5H1gN2NaOs: 297.1215 [M+Na] *; found: 297.1200.
2-(2-(1H-Indol-3-yl)ethyl)-3-(nitromethyl)isoindolin-1-one (10p): Brown oil, '"H NMR (400 MHz,
DMSO, 25°C): § = 10.85 (s, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.66-7.62 (m, 2H), 7.54 (t, J = 8.0 Hz, 1H),
7.38 (d, J = 8.0 Hz, 1H), 7.21 (s, 1H), 7.10 (t, J = 8.0 Hz, 1H), 7.01 (t, J = 8.0 Hz, 1H), 5.36 (dd, J, =
4.0 Hz, J, = 16.0 Hz, 1H), 5.30 (g, J = 4.0 Hz, 2H), 4.23-4.16 (m, 1H), 3.61-3.54 (m, 1H), 3.19-3.12 (m,
1H), 3.03-2.95 ppm (m, 1H). *C NMR (100 MHz, DMSO, 25°C) § = 167.8, 142.0, 136.7, 132.5, 132.2,
129.4, 127.6, 123.7, 123.3, 123.2, 121.5, 118.9, 118.8, 111.9, 111.6, 75.1, 57.5, 41.1, 24.3 ppm. IR: v =
3412, 3306, 3054, 2923, 2855, 1773, 1688, 1618, 1553, 1457, 1412, 1375, 1227, 1097, 1022, 746, 692,
613, 426 cm™. HRMS (ESI): m/z: calcd for CygH;7N3NaOs: 358.1168 [M+Na] *; found: 358.1153.
2-(Furan-2-ylmethyl)-3-(nitromethyl)isoindolin-1-one (10q): Light yellow solid, mp: 89-91°C, 'H
NMR (400 MHz, CDCl;, 25°C, TMS): 6 = 7.86 (d, J = 8.0 Hz, 1H), 7.55 (dt, J, = 8.0 Hz, J, = 24.0 Hz,
2H), 7.43 (d, J = 8.0 Hz, 1H), 7.35 (s, 1H), 6.35-6.33 (m, 2H), 5.17 (d, J = 16.0 Hz, 1H), 5.11 (t, J, =
8.0 Hz, Jy = 12.0 Hz, 1H), 4.87 (dd, J, = 4.0 Hz, J, = 12.0 Hz, 1H), 4.74 (dd, J, = 8.0 Hz, J, = 16.0 Hz,
1H), 4.48 ppm (d, J = 16.0 Hz, 1H)."*C NMR (100 MHz, CDCls, 25°C) 6= 167.9, 149.5, 142.9, 140.9,
132.5, 131.5, 129.6, 124.4, 1225, 110.7, 109.2, 75.7, 57.2, 37.4 ppm. IR: v = 3156, 3103, 3045, 2988,
2919, 2854, 1692, 1617, 1552, 1469, 1407, 1384, 1355, 1278, 1232, 1191, 1143, 1073, 1011, 915, 797,
749, 689, 616, 564, 533 cm™. HRMS (ESI): m/z: calcd for C1,H1,N,NaO,: 295.0695 [M+Na] *; found:
295.0694.

2-(3-Ethynylphenyl)-3-(nitromethyl)isoindolin-1-one (10r): Light yellow solid, mp: 121-123 °C, *H
NMR (400 MHz, CDCl3, 25°C, TMS): 6 = 7.94 (d, J = 8.0 Hz, 1H), 7.67-7.64 (m, 2H), 7.61-7.58 (m,
2H), 7.52-7.49 (m, 1H), 7.45-7.40 (m, 2H), 5.79 (dd, J, = 4.0 Hz, J, = 8.0 Hz, 1H), 4.84 (dd, J, = 4.0
Hz, J, = 16.0 Hz, 1H), 4.51 (dd, J, = 8.0 Hz, J, = 16.0 Hz, 1H), 3.14 ppm (s, 1H). **C NMR (100 MHz,
CDCls, 25°C) ¢ = 166.6, 140.3, 135.8, 133.1, 131.6, 130.3, 130.0, 129.7, 127.0, 124.8, 124.4, 123.6,
122.6, 82.6, 78.6, 75.2, 57.9 ppm. IR: v = 3291, 3071, 2958, 2924, 2855, 1774, 1706, 1600, 1554, 1484,
1431, 1376, 1216, 1154, 1104, 792, 747, 690, 618, 530 cm™. HRMS (ESI): m/z: calcd for
C17H1:N,NaO4: 315.0746 [M+Na] *; found: 315.0739.
3-(Nitromethyl)-2-(prop-2-yn-1-yl)isoindolin-1-one (10s): Brown oil, '"H NMR (400 MHz, DMSO,
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25°C): 6 =7.76 (t, J = 8.0 Hz, 2H), 7.69 (t, J = 8.0 Hz, 1H), 7.57 (t, J = 8.0 Hz, 1H), 5.38-5.37 (m, 2H),
5.33-5.,51 (m, 1H), 4.63 (dd , J, = 2.4 Hz, J, = 18 Hz, 1H), 4.26 (dd, J, = 2.4 Hz, J, = 18.0 Hz, 1H),
3.30 ppm (t, J = 2.4 Hz, 1H). *C NMR (100 MHz, DMSO, 25°C) 6 = 167.4, 142.0, 132.8, 131.6, 129.6,
123.8, 123.6, 79.2, 75.3, 74.7, 57.4, 30.2 ppm. IR: v = 3293, 2922, 1775, 1701, 1617, 1555, 1470, 1402,
1378, 1295, 1151, 748, 693 cm™. HRMS (ESI): m/z: caled for Cy,HyoN,NaO3: 253.0589 [M+Na] ;
found: 253.0593.

2-Allyl-3-(nitromethyl)isoindolin-1-one (10t): Colorless oil, '"H NMR (400 MHz, CDCl,, 25 °C,
TMS): 6 = 7.68 (d, J = 8.0 Hz, 1H), 7.57 (sextet, J = 8.0 Hz, 2H), 7.46 (d, J = 8.0 Hz, 1H), 5.88-5.78
(m, 1H), 5.28 (d, J = 8.0 Hz, 1H), 5.24-5.21 (m, 2H), 4.82 (dd, J, = 8.0 Hz, J;, = 16.0 Hz, 1H), 4.69 (dd,
Ja=4.0 Hz, J, = 8.0 Hz, 1H), 4.61 (dd, J, = 8.0 Hz, J, = 16.0 Hz, 1H), 3.89 ppm (dd, J, = 8.0 Hz, J, =
16.0 Hz, 1H). *C NMR (100 MHz, CDCls, 25°C) ¢ = 167.9, 140.9, 132.5, 132.4, 131.7, 129.6, 124.3,
122.5, 118.8, 76.1, 57.0, 43.6 ppm. IR: v = 3083, 3021, 2982, 2921, 1774, 1695, 1617, 1553, 1470,
1403, 1378, 1294, 1203, 1099, 996, 931, 798, 748, 694, 613, 534 cm™. HRMS (ESI): m/z: calcd for
C1oH1:N,NaO5: 255.0746 [M+Na] *; found: 255.0740.
2-(2-Methylallyl)-3-(nitromethyl)isoindolin-1-one (10u): Light yellow solid, mp: 98-100 °C, 'H
NMR (400 MHz, CDCls, 25°C, TMS): 6 = 7.88 (d, J = 8.0 Hz, 1H), 7.61 (t, J = 8.0 Hz, 1H), 7.55 (t, J
= 8.0 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 5.14 (t, J = 8.0 Hz, 1H), 4.96 (s, 1H), 4.87-4.82 (m, 2H),
4.68(dd, J, = 5.6 Hz. J, = 13.2 Hz, 1H), 4.57 (d, J = 16.0 Hz, 1H), 3.83 (d, J = 16.0 Hz, 1H), 1.70 ppm
(s, 3H). *C NMR (100 MHz, CDCls, 25°C) 6 = 168.2, 140.9, 140.4, 132.4, 131.6, 129.6, 124.4, 122.5,
113.8, 75.9, 57.0, 46.8, 19.9 ppm. IR: v = 3079, 3048, 2976, 2921, 2857, 1761,1694, 1618, 1552, 1467,
1410, 1382, 1274, 1224, 1190, 1030, 906, 745, 689, 621, 585, 537 cm™. HRMS (ESI): m/z: calcd for
C13H1:N,NaO5: 269.0902 [M+Na] *; found: 269.0897.
2-(2-(Cyclohex-1-en-1-yl)ethyl)-3-(nitromethyl)isoindolin-1-one (10v): Brown oil, *"H NMR (400
MHz, CDCl,, 25°C, TMS): 6 = 7.85 (d, J = 8.0 Hz, 1H), 7.56 (dt, J, = 7.2 Hz, J, = 23.2 Hz, 2H), 7.45
(d, J = 4.0 Hz, 1H), 5.42 (s, 1H), 5.28 (t, J = 5.6 Hz, 1H), 4.78 (dd, J, = 5.6 Hz, J, = 13.2 Hz, 1H), 4.66
(dd, J; = 5.6 Hz, J, = 13.2 Hz, 1H), 4.14 (quintet, J = 8.0 Hz, 1H), 3.22-3.15 (m, 1H), 2.35-2.29 (m,
1H), 2.25-2.18 (m, 1H), 2.06-1.99 (m, 2H), 1.94-1.89 (m, 2H), 1.64-1.58 (m, 2H), 1.52-1.47 ppm (m,
2H). *C NMR (100 MHz, CDCl,, 25°C) § = 167.9, 140.8, 134.2, 132.1, 132.1, 129.5, 124.1, 124.0,
122.3, 56.9, 39.3, 36.6, 28.1, 25.2, 22.8, 22.2 ppm. IR: v = 2928, 2857, 2836, 1693, 1618, 1553, 1468,
1409, 1376, 1300, 1201, 1129, 1098, 1019, 921, 799, 747, 693, 614, 537 cm™’. HRMS (ESI): m/z: calcd
for C17H,0N,NaO;: 323.1372 [M+Na] *; found: 323.1767.
6,7-Dimethoxy-3-(nitromethyl)-2-(p-tolyl)isoindolin-1-one (10w): Light yellow solid, mp: 149-151
°C, 'H NMR (400 MHz, CDCls, 25°C, TMS): § = 7.41 (d, J = 8.0 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H),
7.13 (dd, J, = 8.0 Hz, J, = 12.0 Hz, 2H), 5.67 (q, J = 4.0 Hz, 1H), 4.75 (dd, J, = 4.0 Hz, J, = 12.0 Hz,
1H), 4.42 (dd, J, = 8.0 Hz. J, = 12.0 Hz, 1H), 4.09 (s, 3H), 3.92 (s, 3H), 2.37 ppm (s, 3H). *C NMR
(100 MHz, CDCls, 25°C) 6 = 164.7, 153.8, 147.9, 136.7, 133.4, 133.0, 130.1, 124.0, 117.7, 117.1, 76.0,
62.6,57.2, 56.7, 21.1 ppm. IR: v = 3074, 3009, 2940, 2839, 1690, 1557, 1515, 1493, 1426, 1371, 1264,
1218, 1179, 1059, 1033, 968, 835, 742, 686, 517 cm™. HRMS (ESI): m/z: calcd for CygH1gN,NaOs:
365.1113 [M+Na] *; found: 365.1107.

6. Spectroscopic Data for the Old Compounds

1-(4-butoxy-2-methylcyclohex-1-en-1-yl)ethan-1-one (1a)™ Brown liquid, *H NMR (400 MHz,
CDCly, 25°C, TMS): 6 = 5.04 (s, 1H), 3.81-3.77 (m, 1H), 3.57-3.52 (m, 1H), 2.46-2.44 (m, 1H),
2.31-2.28 (m, 1H), 2.21-2.20 (m, 6H), 1.92-1.90 (m, 1H), 1.80-1.78 (m, 1H), 1.56-1.55 (m, 2H),
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1.39-1.35 (m, 2H), 0.93-0.90 ppm (m, 3H). *C NMR (100 MHz, CDCls, 25 °C) & = 198.88, 161.06,
110.31, 97.43, 68.27, 31.52, 29.26, 26.08, 20.52, 19.07, 18.81, 13.64 ppm.
3-(3-(benzylthio)-4-(phenylthio)butyl)pentane-2,4-dione (2a)[2] Colorless liquid, *H NMR (400
MHz, CDCls, 25 °C, TMS): 6 = 7.30-7.22 (m, 10H), 3.84-3.70 (m, 4H), 3.48 (t, J = 6.4 Hz, 0.4H), 3.40
(t, J= 6.8 Hz, 0.6H), 3.30 (t, J = 7.2 Hz, 0.6H), 2.29-2.24 (m. LH), 2.05-2.00 (m, 6H), 1.90-1.84 (m,
1H), 1.80-1.75 (m, 1H), 1.67-1.62 ppm (m, 1H). °C NMR (100 MHz, CDCl,, 25 °C) 6 = 204.0, 191.2,
138.1,129.1, 129.0, 128.7, 128.6, 127.2, 127.1, 109.3, 67.3, 49.7, 49.4, 36.5, 35.3, 34.8, 32.8, 29.1,
25.4,24.9, 22.9 ppm.

1-benzyl-4-phenyl-1H-1,2,3-triazole (5a)"! White solid, mp: 127-128 °C, *H NMR (400 MHz,
CDCl,, 25°C, TMS): 6 = 7.78 (d, J = 8.0 Hz, 2H), 7.68 (5, 1H), 7.39-7.34 (m, 5H), 7.30-7.27 (m, 3H),
5.52 ppm (s, 2H). 3C NMR (100 MHz, CDCls, 25°C) 6 = 148.2, 134.8, 130.6, 129.1, 128.8, 128.7,
128.2, 128.0, 125.7, 119.7, 54.2 ppm.

1-Benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (5b)! White solid, mp: 109-110 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.77 (m, 2H), 7.64 (s, 1H), 7.38-7.36 (m, 3H), 7.31-7.29 (m, 2H), 7.07
(t, J = 8.0 Hz, 2H), 5.55 (5, 2H). °C NMR (100 MHz, CDCly, 25°C) & = 163.9, 161.4, 147.4, 134.6,
129.2,128.9,128.1, 127.5, 127.4, 119.4, 115.9, 115.7, 54.3.
1-Benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (5c)* White solid, mp: 135-136 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.71 (d, J = 8.0 Hz, 2H), 7.58 (s, 1H), 7.37-7.34 (m, 3H), 7.30-7.28 (m,
2H), 6.92 (d, J = 8.0 Hz, 2H), 5.54 (5, 2H), 3.81 (s, 3H). 2C NMR (100 MHz, CDCl, 25°C) 6 = 159.6,
148.1,134.8,129.1, 128.7, 128.1, 127.0, 123.3, 118.8, 114.2, 55.3, 54.2.
1-Benzyl-4-(4-(tert-butyl)phenyl)-1H-1,2,3-triazole (5d)" White solid, mp: 113-114 °C, *H NMR
(400 MHz, CDCl,, 25°C, TMS): 6 = 7.73 (d, J = 8.0 Hz, 2H), 7.64(s, 1H), 7.42 (d, J = 8.0 Hz, 2H),
7.37-7.34 (m, 3H), 7.29-7.27 (m, 2H), 5.55 (s, 2H), 1.32 ppm (s, 9H). *C NMR (100 MHz, CDCls, 25
°C) § =151.3, 148.2, 134.8, 129.1, 128.7, 128.0, 127.7, 125.8, 125.5, 119.3, 54.2, 34.7, 31.3 ppm.
1-Benzyl-4-(4-ethylphenyl)-1H-1,2,3-triazole (5¢)*! White solid, mp: 148-149 °C, 'H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.71 (d, J=12.0 Hz, 2H), 7.63 (s, 1H), 7.31-7.36 (m, 3H), 7.30-7.28 (m,
2H), 7.22 (d, J = 8.0 Hz, 2H), 5.54 (s, 2H), 2.65 (q, J = 8.0 Hz, 2H), 1.23 ppm (t, J = 8.0 Hz, 3H). 1°C
NMR (100 MHz, CDCl3, 25°C) 6 = 148.3, 144.4, 134.8, 129.1, 128.8, 128.3, 128.1, 125.7, 119.3, 54.2,
28.7, 15.5 ppm.

1-Benzyl-4-(4-propylphenyl)-1H-1,2,3-triazole (5f)'® White solid, mp: 113-115 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.70 (d, J = 8.0 Hz, 2H), 7.63 (s, 1H), 7.37-7.34 (m, 3H), 7.29-7.27 (m,
2H), 7.20 (d, J = 8.0 Hz, 2H), 5.54 (s, 2H), 2.58 (t, J = 8.0 Hz, 2H), 1.64 (sextet, J = 8.0 Hz, 2H), 0.93
ppm (¢, J = 8.0 Hz, 3H). ®C NMR (100 MHz, CDCls, 25°C) & = 148.3, 142.9, 134.8, 129.1, 128.9,
128.7,128.0, 128.0, 125.6, 119.3, 54.2, 37.8, 24.5, 13.8 ppm
1-Benzyl-4-(4-butylphenyl)-1H-1,2,3-triazole (5g)* White solid, mp: 110-112 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.70 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.38-7.36 (m, 3H), 7.30-7.28 (m,
2H), 7.21 (d, J = 8.0 Hz, 2H), 5.56 (s, 2H), 2.61 (t, J = 8.0 Hz, 2H), 1.60 (quintet, J = 8.0 Hz, 2H), 1.35
(9, J = 8.0 Hz, 2H), 0.92 ppm (t, J = 8.0 Hz, 3H). *C NMR (100 MHz, CDCl;, 25°C) § =148.4, 143.1,
134.8,129.1, 128.9, 128.8, 128.0, 127.9, 125.6, 119.2, 54.2, 35.4, 33.6, 22.3, 14.0 ppm.
1-Benzyl-4-(4-pentylphenyl)-1H-1,2,3-triazole (5h)*! White solid, mp: 102-103 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 7.70 (d, J = 8.0 Hz, 2H), 7.62 (s, 1H), 7.37-7.34 (m, 3H), 7.29-7.27 (m,
2H), 7.20 (d, J = 8.0 Hz, 2H), 5.54 (s, 2H), 2.60 (t, J = 8.0 Hz, 2H), 1.61 (quintet, J = 8.0 Hz, 2H),
1.32-1.30 (m, 4H), 0.88 ppm (t, J = 8.0 Hz, 3H). *C NMR (100 MHz, CDCl;, 25°C) 6 = 148.3, 143.1,
134.8,129.1, 128.9, 128.7, 128.0, 127.9, 125.6, 119.3, 54.2, 35.7, 31.5, 31.1, 22.6, 14.1 ppm.
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1-(4-Nitrobenzyl)-4-phenyl-1H-1,2,3-triazole (5i)[3] White solid, mp: 156-157 °C, *H NMR (400
MHz, CDCls, 25°C, TMS): 6 = 8.20 (d, J = 8.0 Hz, 2H), 7.81-7.79 (m, 3H), 7.44-7.39 (m, 4H),
7.35-7.32 (m, 1H), 5.68 ppm (m, 2H). *C NMR (100 MHz, CDCls, 25°C) 6 =148.6, 148.0, 141.8,
130.1, 128.9, 128.6, 128.5, 125.7, 124.3, 119.9, 53.2 ppm.

1-Octyl-4-phenyl-1H-1,2,3-triazole (5j)[3]White solid, mp: 78-79 °C, *H NMR (400 MHz, CDCl;, 25
°C, TMS): 6 = 7.83 (d, J=8.0 Hz, 2H), 7.75 (s, 1H), 7.42 (t, J = 8.0 Hz, 2H), 7.32 (t, J = 8.0 Hz, 1H),
437 (t, J = 8.0 Hz, 2H), 4.93 (t, J = 8.0 Hz, 2H), 1.33-1.26 (m, 10H), 0.89-0.86 ppm (m, 3H). **C
NMR (100 MHz, CDCls;, 25°C) 6 = 147.7, 130.7, 128.8, 128.1, 125.7, 119.5, 50.5, 31.7, 30.4, 29.1,
29.0, 26.5, 22.6, 14.1 ppm.

1-Hexyl-4-phenyl-1H-1,2,3-triazole (5k)[3] White solid, mp: 62-63 °C, *H NMR (400 MHz, CDCl,,
25°C, TMS): 6 = 7.83 (d, J = 8.0 Hz, 2H), 7.75 (s, 1H), 7.41 (t, J = 8.0 Hz, 2H), 7.32 (t, J = 8.0 Hz,
1H), 4.37 (t, J = 8.0 Hz, 2H), 1.94-1.91 (m, 2H), 1.32 (s, 6H), 0.88 ppm (t, J = 8.0 Hz, 3H). *C NMR
(100 MHz, CDClj3, 25°C) 6 = 147.7, 130.7, 128.8, 128.1, 125.7, 119.5, 50.4, 31.2, 30.3, 26.2, 22.4, 14.0
ppm.

1-Phenethyl-4-phenyl-1H-1,2,3-triazole (51)*! White Solid, mp: 124-126 °C, *H NMR (400 MHz,
CDCly, 25°C, TMS): 6 = 7.76 (d, J = 4.0 Hz, 2H), 7.47 (s, 1H), 7.39 (t, J = 8.0 Hz, 2H), 7.32-7 24 (m,
4H), 7.11 (d, J = 8.0 Hz, 2H), 4.60 (t, J = 8.0 Hz, 2H), 3.22 ppm (t, J = 8.0 Hz, 2H). *C NMR (100
MHz, CDCls, 25°C) § = 147.5, 137.1, 130.7, 128.9, 128.9, 128.8, 128.1, 127.2, 125.7, 120.0, 51.7, 36.8
ppm.

1-Ethyl-4-phenyl-1H-1,2,3-triazole (5m)'® White solid, mp: 53-55 °C, '"H NMR (400 MHz, CDCls,
25°C, TMS): 6 = 7.83 (d, J = 8.0 Hz, 2H), 7.77 (s, 1H), 7.43 (t, J = 8.0 Hz, 2H), 7.33 (t, J = 8.0 Hz,
1H), 4.46 (g, J = 8.0 Hz, 2H), 1.60 ppm (t, J = 8.0 Hz, 3H). *C NMR (100 MHz, CDCls, 25°C) ¢ =
147.8, 130.7, 128.9, 128.1, 125.7, 119.0, 45.4, 15.6 ppm.

1,4-Diphenylbuta-1,3-diyne (7a)"® White solid, mp 82-84 °C, 'H NMR (400 MHz, CDCls, 25 °C,
TMS): ¢ = 7.53 (dd, J, = 4. 0 Hz, J, = 8.0 Hz, 5H), 7.37-7.31 ppm (m, 5H). *C NMR (100 MHz,
CDCls, 25°C) 6= 132.5, 129.2, 128.5, 121.8, 81.6, 74.0 ppm.

1,4-Bis(4-ethylphenyl)buta-1,3-diyne (7b)™ White solid, mp: 96-97°C, 'H NMR (400 MHz, CDCl,,
25°C, TMS): 6 =7.43 (d, J = 8.0 Hz, 4H), 7.15 (d, J = 4.0 Hz, 4H), 2.64 ppm (g, J = 8.0 Hz, 4H), 1.22
(t, J = 8.0 Hz, 6H). **C NMR (100 MHz, CDCl,, 25°C) 6 = 145.8, 132.5, 128.1, 119.1, 81.6, 73.6, 29.0,
15.3 ppm.

1,4-bis(4-fluorophenyl)buta-1,3-diyne (7c)® White solid, mp 192-193 °C, *H NMR (400 MHz,
CDCly, 25°C, TMS): 6 = 7.53-7.49 (m, 4H), 7.04 (t, J = 8.0 Hz, 4H); *C NMR (100 MHz, CDCls, 25
°C) 6 = 164.3, 161.8, 134.6, 134.5, 117.9, 116.0, 115.8, 80.4, 73.6 ppm.
1,4-Bis(4-methoxyphenyl)buta-1,3-diyne (7d)® White solid, mp: 143-144 °C, *H NMR (400 MHz,
CDCly, 25°C, TMS): 6 = 7.46 (d, J = 8.0 Hz, 4H), 6.85 (d, J = 8.0 Hz, 4H), 3.82 ppm (s, 6H); °C
NMR (100 MHz, CDCl3, 25°C) 6 = 160.3, 134.1, 114.2, 114.0, 81.3, 73.0, 55.4 ppm.
1,4-Bis(4-propylphenyl)buta-1,3-diyne (7e)"! White solid, mp: 107-108 °C, *H NMR (400 MHz,
CDCly, 25°C, TMS): § = 7.42 (d, J = 8.0 Hz, 4H), 7.13 (d, J = 8.0 Hz, 4H), 2.51 (t, J = 8.0 Hz, 4H),
1.62 (g, J = 8.0 Hz, 4H), 0.92 ppm (t, J = 8.0 Hz, 6H). *C NMR (100 MHz, CDCls, 25°C) 6 = 144.3,
132.4,128.7,119.1, 81.6, 73.6, 38.1, 24.3, 13.8 ppm.

1,4-Bis(4-butylphenyl)buta-1,3-diyne (7f)!® White solid, mp: 66-67 °C, *H NMR (400 MHz, CDCl,,
25°C, TMS): 6 = 7.42 (d, J = 8.0 Hz, 4H), 7.12 (d, J = 8.0 Hz, 4H), 2.59 (t, J = 8.0 Hz, 4H), 1.57 (quint,
J = 8.0 Hz, 4H), 1.33 (q, J = 8.0 Hz, 4H), 0.91 ppm (t, J = 8.0 Hz, 6H). *C NMR (100 MHz, CDCls,
25°C) 6= 144.5,132.5, 128.6, 119.1, 81.7, 73.6, 35.8, 33.4, 22.4, 14.0 ppm.
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1,4-Bis(4-pentylphenyl)buta-1,3-diyne (7g)"" White solid, mp 86-87 °C, H NMR (400 MHz,
CDCl3, 25°C, TMS): 6 = 7.41 (d, J = 8.0 Hz, 4H), 7.12 (d, J = 8.0 Hz, 4H), 2.58 (t, J = 8.0 Hz, 4H),
1.58 (quintet, J = 8.0 Hz, 4H), 1.33-1.28 (m, 8H), 0.88 ppm (t, J = 4.0 Hz, 6H). *C NMR (100 MHz,
CDCl3, 25°C) § = 144.5, 132.5, 128.6, 119.1, 81.7, 73.6, 36.0, 31.5, 30.9, 22.6, 14.1 ppm.
1,4-Bis(4-(tert-butyl)phenyl)buta-1,3-diyne (7h)®! White solid, mp: 209-210 °C, *H NMR (400 MHz,
CDCls, 25°C, TMS): 6 = 7.37 (d, J = 8.0 Hz, 4H), 7.26 (d, J = 8.0 Hz, 4H), 1.22 ppm (s, 18H); ©*C
NMR (100 MHz, CDCls, 25°C) 6= 152.6, 132.3, 125.5, 118.9, 81.6, 73.6, 34.9, 31.2 ppm.
3,3"-(buta-1,3-diyne-1,4-diyl)dianiline (7i)*” Black Solid, mp: 94-96 °C, *H NMR (400 MHz, CDCl,
25°C, TMS): 6 = 7.10 (t, J = 8.0 Hz, 2H), 6.93 (d, J = 4.0 Hz, 2H), 6.81 (t, J = 4.0 Hz, 2H), 6.68 (dd, J,
= 4.0 Hz, J, = 8.0 Hz, 2H), 3.12-3.10 ppm (m, 4H). *C NMR (100 MHz, CDCls, 25°C) & = 146.3,
129.4,123.0, 122.5, 118.4, 116.3, 81.7, 73.4 ppm.

Benzophenone (9a)""! White oli, '"H NMR (400 MHz, CDCl,, 25°C, TMS): 6 = 7.72-7.70 (m, 4H),
7.51-7.48 (m, 2H), 7.39 ppm (t, J = 8.0 Hz, 4H). *C NMR (100 MHz, CDCl;, 25°C) J = 196.77,
137.62, 132.43, 130.07, 128.30 ppm.

1-(1,3-Diphenylprop-2-yn-1-yl)piperidine (14a)™? Pale yellow oily liquid, *H NMR (400 MHz,
CDCly, 25°C, TMS): 6 = 7.55 (d, J = 8.0 Hz, 2H), 7.44-7.42 (m, 2H), 7.28-7.17 (m, 6H), 4.71 (s, 1H),
2.48 (s, 4H), 1.53-1.48 (m, 4H), 1.36-1.34 ppm (m, 2H). **C NMR (100 MHz, CDCls, 25°C) 6 = 137.6,
130.8, 127.5, 127.2, 127.0, 126.4, 122.3, 86.8, 85.0, 61.3, 49.7, 25.1, 23.4 ppm.
1-(1-(4-Chlorophenyl)-3-phenylprop-2-yn-1-yl)piperidine (14b)[12] Yellow oily liquid, '"H NMR
(400 MHz, CDCl;, 25°C, TMS): 6 = 7.57 (d, J = 8.0 Hz, 2H), 7.52-7.49 (m, 2H), 7.32-7.30 (m, 5H),
4.75 (s, 1H), 2.53 (s, 4H), 1.62-1.52 (m, 4H), 1.45-1.42 ppm (m, 2H). *C NMR (100 MHz, CDCl;, 25
°C) 6 =137.4,133.2,131.9, 129.9, 128.4, 128.2, 123.1, 88.3, 85.4, 61.8, 50.7, 26.2, 24.4 ppm.
1-(1-(4-Methoxyphenyl)-3-phenylprop-2-yn-1-yl)piperidine (140)[12] Dark yellowish oily liquid, *H
NMR (400 MHz, CDCls, 25°C, TMS): J = 7.54-7.49 (m, 4H), 7.31-7.29 (m, 3H), 6.88 (d, J = 8.0 Hz,
2H), 4.73 (s, 1H), 3.78 (s, 3H), 2.55 (s, 4H), 1.62-1.54 (m, 4H), 1.44-1.43 ppm (m, 2H). *C NMR (100
MHz, CDCls, 25°C) 6 = 159.0, 131.8, 130.7, 129.7, 128.3, 128.1, 123.4, 113.4, 87.7, 86.5, 61.8, 55.3,
26.2, 24.5 ppm.

3,4-Dimethoxybenzaldehyde (16a)™**! White solid, mp: 40-41 °C, *"H NMR (400 MHz, CDCl;, 25°C,
TMS): 6 = 9.86 (s, 1H), 7.47 (dd, J, = 4.0 Hz, J,=8.0 Hz, 1H), 7.41 (d, J = 2.0 Hz, 1H), 6.99 (d, J = 8.0
Hz, 1H), 3.96 ppm (d, J = 8.0 Hz, 6H). *C NMR (100 MHz, CDCl,, 25°C) § = 190.8, 154.4, 149.5,
130.0, 126.7, 110.4, 108.8, 56.1, 55.9, 55.9 ppm.
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Gain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13¢
| 16 Acquired 327
Size
65538
]
i
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 ~-10 -20 -30 -4
£1 (ppm)
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=
IRIFSINR AEE 58z RRA/RESE = Parameter  Value
e e T T —_——— ————c o C 7 5 2
N2 b= RN SN N 1 Title 20150804~
LaiBB-2812
2 Origin Bruker
BioSpin
GzbH
3 Spectrometer spect
*{/\}\N’N 4 Solvent DC13
71 N 5 Tesperature 295.1
=, & Fulse 2230
Sequence

Experizent 1D

8 Nuzber of 4
Scans

8 Receiver 35
Gain

10 Pulse Width 8.9200
11 Acquisition 3.4079

Tize

12 Spectrozeter 400.15
Frequency

13 Spectral 9615. 4

14 Lowest -2342.8
Frequency

| 15 Nucleus 1H

18 Acquired 32768

Size

17 Spectral 65536
ize

=
L

e, s T T o
T O o o =) w o
SN R-N-N S b= S —_
—o-—0c I IS S«

T T T T T T T T T T T T T T T T T T T T T T
&5 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 L5 10 05 00 -0.5 ~-L0 -1.5 -20
£1 (ppm)

5 snass w wun = ¥
g £ER88S 9 SA8RR8S Farasetsr  Value
S e ey o 2 FRAZRNZ 1 Title 20150804~
SNk | N e LaiBB-291#
2 Origin Bruker
1 BioSpin
GabH
3 Spectrometer spect
4 Solvent 13
5 Tezperature 295.3
6 Pulse 2gpe30
Sequence

Experizent 1D

8 Nuzber of 84
Scans

8 Receiver 208
Gain

10 Pulse Width 10.0000
11 Acquisition 1.1534

ize
12 Spectrozeter 100.862
Frequency
13 Spectral 28408.1
i Width
i 14 Lowest -4143.7
Frequency
I | 15 Nucleus 13C
! 18 Acquired 32768
Size
17 Spectral 65536
Size

T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 ~-10 -20 -30 -4
1 (ppm

S24



IHLLILIER a8 I8z & 8&82 8 Parameter Value
e e e e S99 222 2 338 =
N2 L' N2 N | N | 1 Title 20150804~
LaiBE-292#
|2 Origin Bruker
BioSpin
GmbH
|3 Spectrometer spect
|4 Solvent CIc13
/("}?N-l\!\ |S Temperature 295.0
- |6 Pulse 230
Sequence
|T Experiment 1D
|8 Wunber of 4
Scans
|9 Receiver 22
Gain
10 Pulse $idth 89200
11 Acquisition 3.4079
Time
| 12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
#idth
14 Lowest -2343.4
Frequency
15 Nucleus 1H
|16 Acquired 32768
ize
17 Spectral 65536
ize
¥
\J i
R i R e T bt e
oo =3 (=] o o™
A& (=] (=] o (=}
=t = ] ] ¥ P
T T T T T T T T T T T T T T T T T T T T T
3.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4. 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0
£1 (ppm)
3 =223 c—cm o ‘
S S Rara g SESE 3 Parszeter  Value
S HANNZ 2 mR&8A = 1 Title 20150604~
| N atd | Nl LaiBB-292%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent oc13
5 Temperature 295.2
\ 6 Fulse 2gpg30
Sequence
7 Experizent 1D
8 Nuzber of 64
Scans
9 Receiver 206
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tize
12 Spectrometer 100.62
Frequency
13 Spectral  28409.1
Tidth
14 Lowest -4143.7
| Frequency
15 Nucleus 13¢
16 Acquized 32768
I Size
! 17 Spectral 65536
Size
| |
I
]
|
T T T T T T T T T T T T 7 T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10 -20 -3 -4
£1 (ppm

S25



BRSIRARARARS{L3E: IZE a8 =1 ‘
PN NUNE A S E . e I o o ot =4 Farazster Value
NN e —— N N | 1 Title 20150604~
LaiBB-293#
|2 origin Eruker
BioSpin
GabH
N 3 Spectrometer spect
N-
p |4 Solvent 13
= 5 Temperature 295.1
& Fulse 2g30
| Sequence

7 Experizent 1D

8 Nuzmber of 4
Scans

|9 Receiver 44
Gain

| 10 Fulge Width 8.89200
11 Acquisition 3.4078

Tize
12 Spectrozeter 400.15
Frequency
| 13 Spectral  9615.4
14 Lowest -2351.3
Frequency
15 Nucleus 1
| 16 Acquired 32788
ize

| 17 Spectral 65536

r'_ ”_ Size

L
?‘_
& L

sk
T —_ —_—
SNV AWV (=3 (=1
oo o (=] (=]
— = es = o o
- T T - . T - T T - T - T r - T
8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0 -0.5 -1.0 -1.5
f1 (ppm
= 2 [ Parameter  Value
= 3 1 Title 20150604~
T T LaiBB-233#
|2 origin Bruker
| BicSpin
GubH
|3 Spectrometer spect
|4 Selvent coc13
) |5 Temperature 295.3
|6 Pulse 2030
Sequence
|7 Experiment 1D
8 Nunber of B4
cans
|8 Receiver 208
ain

| 10 Pulse Hidth 10.0000
11 Acquisition 1.1534

Time
12 Spectrometer 100.62
Frequency
13 Spectral 284091
#idth
| 14 Lowest -4143.7
Frequency
15 Hucleus 13C
116 Acquired 32768
! Size
|17 Spectral 65536
Size

AR 1 A 0 st Bk o o R W i

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 T T
40 230 220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20 -30 -4
£1 (e

S26



b Ea R ) 259% 2] g 3
ZERIFSANS £383 gea g Farssater Value
N N—— e SN 1 Title ig};g&zg;
iBB-296%
|2 Origin Bruker
BioSpin
NN GzbH
i 3 Spectrometer spect
|4 Solvent CDC13
5 Temperature 294.3
& Fulse 2230
| Sequence

7 Experizent 1D

8 Nuzmber of 18
Scans

|9 Receiver 75
Gain

| 10 Fulge Width 8.9200
11 Acquisition 3.4078

Tine
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
14 Lowest -2344.6
Frequency
15 Nucleus  1H
'f | 16 Acquired 32768
ize

| 17 Spectral 65536
Size

T

-
(=3 o
(=] (=)
& &
T T T T T T T T T T r T T r T T T T T
8.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 L0 0.5 0.0 -0.5 kO =107 2200
f1 (ppm
3 3LI=g o % ‘
2 e & # Parazeter  Value
= S8aNZ 2 il 1 Title 20150805~
Nl ¢ | LaiBE-296#
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent 13
5 Temperature 294.9
6 Pulse zgpe30
Sequence
7 Esperizent 1D
8 Nusber of 256
Scans
9 Receiver 208
Gain

! 10 Pulse Width 10.0000

11 Acquisition 1.1534
Tize

12 Spectrometer 100.62
Frequency

13 Spectral  28409.1
Tidth

14 Lowest -4143.7
Frequency

15 Nucleus 13¢

1

8 Acquired 32768
Size

17 Spectral 65536

Size

T T T T T T T T T T T T 7 T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10 -20 -3 -4
£1 (

S27



=] Parameter  Value
‘T 1 Title 20150128~
LaiBB-172#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CICL3
S Temperature 294.9
6 Pulse 230
Sequence
T Experiment 1D
8 Nunber of 16
Scans
9 Receiver 50
Gain
10 Pulse #idth 8.9200
|11 Acquisition 3.4079
Time
|12 Spectrometer 400.15
Frequency
|13 Spectral 96154
#idth
14 Lowest -2352.2
Frequency
15 Hucleus 11
16 Acquired 32768
ize
|17 Spectral  BSS36
Size
M |
iR ¢
(=3 2]
S ©
v oA
T T T T T T T T T T T T T T T
8.5 8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.0 0.0 -0.5 -1.0 -1.5
f1 (@pm)
Parameter Value
8T =
q35= 2w .
gags b2 ] 1 Title 20150128~
_r aan =z & LaiBB-172#
I Fol 2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CIc13
S Temperatwre 295.4
6 Pulse 2epgd0
Sequence
T Experiment 1D
8 Number of 256
Scans
9 Receiver Gain 208
10 Pulse $idth  10.0000
11 Acquisition  1.1534
Time
12 Spectrometer  100.62
Frequency
13 Spectral 28409. 1
Hidth
14 Lowest -4143.7
1 Frequency
15 Nucleus 13C
16 Acquired Size 32768
17 Spectral Size 65536
|
I
1
.
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
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 20 10 0 ~-10 -20 -30 -4
£1 (ppm

S28



Ig o= 8883 sas = Parazeter Value
e Qg knlnin 2|1 Title 20150312-
VN ¢ ~N | LaiBB-178%
2 Origin Bruker
BioSpin
GbH
3 Spectrometer spect
4 Solvent coc13
5 Temperature 295.6
& Fulse 230
Sequence
7 Esperizent 1D
8 Nusber of 8
Scans
9 Receiver 19
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4079
ize
12 Spectrometer 400.15
Frequency
13 Spectral 96154
Width
14 Lowsst -2386.7
Frequency
15 Nucleus 1
18 Acquired 32768
Size
17 Spectral 65536
ize
JLJ L J L L A
L T it
(=3 8 wv wv
& b s
- < < R=}
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 3.0 2.5 1.0 0.5 0.0 -0.5 -1.0
£1 (ppm)
o ¥ = a Parazeter Value
2 Xz 3 o % = 2
€ g% 2 i 5 a 1 Title 20150312
= i =z & & s LaiBB-1792
I I Fo | 2 Origin Bruker
BicSpin
GabH
3 Spectrometer spect
4 Solvent oc13
5 Temperature 295.9
& FPulse 2epe30
Sequence
7 Experizent 1D
8 Nusber of 128
Scans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral 284081
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
ize
17 Spectral 63536
Size
]
I
1
I
T T T T T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 40 30 20 0 -10 -20 -30 -4
£1 (ppm)
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153
7.52

7.51
7.50

7.05
7.04
7.02

—-0.00

Parazeter  Value
1 Title 20150323-
LaiBB-1912
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent cnc13
5 Temperature 297.4
6 Fulse 230

Sequence
Experizment 1D
Yusber of 8

@

Secans
8 Receiver 75
ain
10 Pulse Width 8.85200
11 Acquisition 3.4079
Tize

Spectral
Width

14 Lowest
Frequency

15 Nucleus 1H
16 Acquired 32768
Size
65536
9 o4 35
(=1 f=1
(=] (=]
< <
T T T T - - T T T T T T T T T T T T T
8.5 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 .5 0.0 -0.5 -1.0 -1.5
£1 (ppm)
o 22
ot ae 3 9 Parazeter  Value
22 == 8 = 1 Title 20150323~
\ ! Y |1 LaiBB-191#
2 Origin Bruker
BioSpin
| GabH
| 3 Spectrometer spect
4 Solvent 13
5 Temperature 297.7
6 Pulse 2gpe30
Sequence
7 Experizent 1D
8 128
9 Receiver 206
Gain
10 Pulse Tidth 10.0000
11 Acquisition 1.1534
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65538
Size
|
| 1
1
|
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10 -20 -30 -4

£1 (ppm)

S30



Sg 23 > 2 Parazeter Value
-~ -2 o = 3
1 Title 20150324~
% 4 LaiBB-196%
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent 13
5 Temperature 296.8
6 Fulse 230
Sequence
7 Experiment 1D
8 Number of 8
Scans
9 Receiver 75
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4079
ize
12 Spectrozeter 400.15
Frequency
13 Spectral  9615.4
14 Lowest -2348.6
Frequency
15 Nucleus 1
16 Acquired 32768
!K Size
17 Spectral 63536
ize
I
|
J I
I.
i i e
— [7s) f=1
o < (=]
IS IS %]
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 2.5 2.0 L5 L0 0.5 0.0 -0.5 ~-L0 -L5 -2
& = ¥ Q5 @ Parameter Value
g & < z a “ 1 Title 20150324~
¢ T LaiBB-196%
2 Origin Bruker
| BioSpin
i 3 Spectrometer spect
4 Solvent cDc13
5 Temperature 287.2
& Pulse 2gpe30
Sequence
7 Ezperizent 1D
8 Nusber of 128
Scans
9 Receiver 206
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
ime
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Width
f 14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65536
ize
I
|
1
T T T T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 80 70 60 30 20 0 -10 -20 -30 -4




g3 3o ARKR 35 § Parameter Value
TSR qieig BT ? 1 Title 20150312~
Vo N N | LaiBB-178%
! 2 Origin Bruker
BicSpin
GabH
3 Spectrometer spect
4 Solvent  CDCI3
5 Temperature 295.7
& Pulse 2630
Sequence
7 Experiment 1D
8 Yusber of 8
Scans
9 Receiver 19
ain
10 Pulse Width 8.9200
11 Acquisition 3.4079
Tize
12 Spectromster 400.15
Fraquency
13 Spectral  9615.4
14 Lowest -2361. ¢
Fraquency
15 Nucleus 1H
16 dcquired 32768
I { Size
17 Spectral 63336
ize
Jul 1N L L L
Sk T Ly T
- o o0 = j=3
— — —_— N S
¥ < < < S
- - - - - T : - T . T T T r r T . - - -
g0 75 1.0 65 60 55 50 45 40 35 30 25 20 L5 L0 05 0.0 0.5 ~-L0 -L§
£1 (ppm)
8 3¢ 2 3 = = 8 Parazeter  Value
3 S8 o= =, = I =
= SRS & & & L 1 Title 20150312-
I U I | I LaiBB-178%
2 Origin Eruker
| BioSpin
Gabi
3 Spectrometer spect
, 4 Solvent x13
5 Tesperature 295.9
& Fulse 2gp230
Sequence

Experizent 1D

8 XNuzber of 128
Scans

|9 Receiver 208
Gain

10 Pulse Width 10.0000
11 Acquisition 1.1534

ize
12 Spectrozeter 100.62
Frequency
13 Spectzal  28409.1
Tidth
| 14 Lowest -4143.7
Frequency
15 Nucleus 13¢
16 Acquized 32768
1 Size
17 Spectral 65538
ize

T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30
£1 (ppm)
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743
741

<7

113

N1

261

AL

~—0.00

-

S

» oo w

@

w©

Parazetsr  Value

Title 20150312-
LaiBB-1802

Origin Bruker
BioSpin
GbH

Spectrometer spect
Solvent cDC13
Temperature 295.7
Pulse 2g30
Sequence
Experizent 1D
Nuzber of 8
Scans

Receiver 18
Gain

10 Pulse Width 8.8200
11 Acquisition 3.4078

ize

12 Spectrozeter 400.15
Frequency

13 Spectral  9615.4
Width

14 Lowest -2387.8
Frequency

15 Nucleus H

18 Acquized 32768
Size

17 Spectral 65536
Size

L el T L s L
f=3 f=x} o o o o
(=3 < = {=] —_— —
- <~ A4 < ¥ Rl
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 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -L0 -L5
1 (ppm)
2 €8 8 9 3 ng 2 ® Parazeter  Value
I 88 2 5 T L
| |1 | (. \ [ ‘ i
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent 13
5 Temperature 295.9
& Pulse zgpg30
Sequence
7 Experiment 1D
8 Nusber of 128
Scans
8 Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
Tize
12 Spectrometer 100.62
Frequency
13 Spectral 28409. 1
Tidth
14 Lowest -4143.7
Frequency
15 Nucleus 13C
18 Acquired 32768
Size
17 Spectral 85536
Size
1
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 ~-¢

£1 (ppm)
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S34

98 o= Q = Parazeter Value
& D B B0 1% N O90 =3
e e o s 1 Title 20150312-
VoV N A | LaiBB-181%
2 Origin Bruker
BicSpin
3 Spectrometer spect
4 Solvent cDc13
5 Temperature 285.7
& Pulse 2¢30
Sequence
7 Ezperizent 1D
8 Nusber of 8
Scans
9 Receiver 13
Gain
10 Fulse Width 8.9200
11 Acquisition 3.4079
ime
12 Spectrometer 400. 15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2371.0
Frequency
15 Nucleus bi:4
16 Acquired 32768
Size
17 Spectral 65536
ize
UL J ‘[L .
1 I T Yk ki
(=3 f=1 L 5nd f=3 o o
s 8 = 8 3 &
b 2 ~ - ~ o0 =
T T T T T T T T T T T T T T T
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 .0 0.5 0.0 -0.5 ~-L0 -15
£1 (ppm)
Py S3 = g 9 ang & 5 Parazeter Value
3 88 2 z o gz o = 1 Title 20150312-
oTT o VT sty
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent cDc13
5 Temperature 295.9
& Pulse 2gpe30
Sequence
7 Ezperizent 1D
| 8 Nusber of 128
Scans
9 Receiver 206
Gain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
ime
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 85536
| Size
Il
|
I
|
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm)




BERA a g Parameter  Value
e = = 3
1 Title 20150313~
~ ! [ LaiBB-1828
2 Origin Bruker
BicSpin
3 Spectrometer spect
4 Solvent cDc13
5 Temperature 295.2
& Pulse 2g30
Sequence
7 Experizent 1D
8 Nusber of 8
Scans
9 Receiver 19
Gain
10 Pulse Tidth 8.9200
11 Acquisition 3.4078
ize
12 Spectrometer 400. 15
Frequency
13 Spectral  9615.4
Tidth
14 Lowest -2384.3
Frequency
15 Nucleus 1H
16 Acquired 32768
17 Spectral 65536
Size
1
I
!
A |
" i
o
=2 o
20 6
b . o —
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. 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0
1 (ppm)
A e = ) Farazeter Value
o g 7 Jun
= =z 2 e 1 Title 20150313-
| | [ LaiBB-182%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent c13
5 Tesmperature 295.5
& Pulse zgpe30
Sequence
7 Experizent 1D
8 Nuzber of 64
Scans
9 Receiver 206
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tizme
12 Spectrozeter 100.62
Frequency
13 Spectral  28409.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65536
ize
1
] |
1
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 -20 -30 ~-¢

T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100
£1 (ppm)

S35



NCaTaN--22%XREE 8y ao = -
—=SaaXXXEEEE99eS es =] Parazeter Value
R R R R R :«vm s § Gt Sy

e LaiBB-183#
2 Origin Bruker
BioSpin
GzbH
3 Spectrometer spect
4 Solvent D13
5 Temperature 295.2
& Pulse 2g30
Sequence
7 Experiment 1D
8 Nusber of 8
Scans
9 Receiver 75
ain
10 Pulse Width 8.9200
11 Acquisition 3.4079
Tize
12 Spectrometer 400. 15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2349.7
Frequency
15 Nucleus H
16 Acquired 32768
Size
17 Spectral 65536
ize
|
Jk |
ey L
oY T x o
= = =3
ISR <
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, 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 -L0 -L5
1 (ppm)
b s = Parazeter  Value
§ = o 1 Title 20150525~
| | | LaiBB-1832
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent 13
5 Temperature 295.3
& Pulse zgpg30
Sequence
7 Experiment 1D
8 Number of 256
Scans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral  28409.1
N Width
14 Lowest -4143.7
! Frequency
| 15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65538
Size
|
|
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 -20 -30 -4

T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100
1 (p

S36



SEeRR%SaAs s =
EERNnAII AN = Parameter Value
e e =
L S ] 1 Title 20150330~
LaiBB-2022
2 Origin Bruker
BioSpin
Gz=bH
3 Spectrometer spect
4 Solvent €DC13
fo) 5 Temperature 297.5
6 Pulse 2g30

Sequence
7 Esperizent 1D

Nuzber of 8
Scans

@

©

Receiver 50

. Gain

10 Pulse Tidth 8.9200

11 Acquisition 3.4079
Tize

12 Spectrozster 400.15
Frequency

13 Spectral  9615.4
Tidth

14 Lowest -2383.4
Frequency
15 Nucleus 1H
18 Acquired 32768
Size
17 Spectral 65536
ize

T T T T T T T T T T
3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0 -0.5 -1.0 -L5 -20 -2.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
£1 (ppm)
= J9E8 0 :
g Sade Paremeter  Value
2 iguguls] 1 Title 20150330~
| N N LaiBB-202¢
2 Origin Eruker
BioSpin
GabH
3 Spectrometer spect
1 4 Sclvent 13
5 Temperature 298.0
& Fulse 2p230
Sequence

Experizent 1D

8 Number of 128
Scans

8 Receiver 208
ain

10 Pulse Width 10.0000
11 Acquisition 1.1534

ize

12 Spectrozster 100.62
Frequency

13 Spectral  28409.1
Tidth

14 Lowest -4143.7
Frequency

15 Nucleus 13C

18 Acquired 32768
Size

17 Spectzal 65536
Size

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
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm)

S37



2539885829578 o8 5858959%F 2 g Foraseter  Value
e N PR SIYIITITY o > 1 Title 20150415-
= —— ~- = = | LaiBB-219%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent oc13
5 Temperature 297.0
8 Fulse 2230
Sequence
7 Experizent 1D
8 Nusber of 8
cans
9 Receiver 25
ain
10 Pulse Width 8.9200
11 Acquisition 3.4078
Tize
12 Spectrozeter 400.15
——T Frequency
7.1 T.( 13 Spectral 9615.4
Width
14 Lowest -2346.8
Frequency
15 Nucleus H
16 Acquized 32768
17 Spectral 65536
Size
1 1 f [
1
il
U ﬁ U JL |
N
Iy 7 ke o
58588 g s 3 g
Sa=Zd = = = =
T T T T T T T T T T T T T T T T T T T T T
85 80 7.5 7.0 65 60 55 5.0 4.5 40 3.5 30 25 2.0 1.5 .0 05 00 0.5 -1.0 ~-L5
£1 (ppm)
3 o = e Parameter  Value
8 5 = = 1 Title 20150415
= hom s
T T T LaiBB-213%
2 Origin Bruker
BioSpin
GmbH
| 3 Spectrometer spect
|4 Solvent CICL3
S Temperature 297.3
6 Pulse 2epg30
| Sequence
T Experiment 1D
8 Nunber of 64
Scans
9 Receiver 208
Gain
|10 Pulse $idth 10.0000
|11 Acquisition 1.1534
Time
112 Spectrometer 100.62
Frequency
|13 Spectral  28409.1
| Width
14 Lowest -4143.7
Frequency
i |15 ucleus 13C
|16 Acquired 32768
Size
|17 Spectral  BSS36
Size
1
]
!
T T T T T T T T T T T T T T T T T T r T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 o
f1 (ppm

S38



R e o e e =N R =
AT EERR R AR S ST -8RI xRBEECreRY 8 Paranater Value
Lo ra ol ol ol ol ol el ol el ol el - - == R A Rl B e T - - - T i i (=3
e el — ) (e e | e | 1 Title 20150422~
LaiBB-230#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
NO, 4 Solvent CDC13
S Temperatuwre 294.9
N—@ 6 Pulse 2g30
Sequence
o T Experiment 1D
8 Nunber of 8
Scans
9

Receiver S0
ain

10 Pulse Width 8.9200
11 Acquisition 3.4079

! 2 §&S= g Time
T 12 Spectrometer 400. 15
.1 80 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 T. Frequency
)

13 Spectral 9615. 4

14 Lowest -2344.5
Frequency
15 Fucleus 1K

16 Acquired 32768
ize

17 Spectral B5536
ize

R,
A R (.
238=2=328g = &
— S ae= - <
T T T T T T T T T T T T T T T v T T T T
&5 &0 7.5 10 65 6 55 50 4.5 4.0 5 3.0 25 20 1.5 .0 0.5 0.0 -0.5 -.0 -1.5 -2.0
f1 (ppm)
=
2 29 8 Parazeter  Value
= a8 A 1 Title 20150422~
' | LaiBB-2302
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent DC13
5 Temperaturs 295.1
& Pulse 2gpe30
Sequence
7 Esperizemt 1D
Nusber of 128
Scans
|9 Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
ize
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Tidth
14 Lowest -4143.7
Frequency
| 15 Nucleus 13C
! : 16 Acquired 32768
il Size
17 Spectral 65538
Size
1
! |
]
||
L W " vt

T T T T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
f1 (ppm

S39



RET—amoYoYNmnoam mxn o
EPxESCCRTRYETESZE oz = Paraneter  Value
bdubdadadtaatagai i e b a
L et LTS 1 Title 20150427~
LaiBB-243#
2 Origin Bruker
—amoYTa-noan BioSpin
SEECEREEEES Gmbi
vw;\"\w 3 Spectrometer spect
4 Solvent  INSO
5 Temperature 298.8
6 Pulse 230
Sequence
T Experiment 1D
& Number of 4
Seans
9 Receiver 32
ain
TN & 10 Pulse Width 8.9200
=g 2 11 Acquisition 3.4079
7.8 1 .6 5 ne
% om . : 12 Spectroneter 400. 15
L Frequency
13 Spectral  9B15.4
Width
14 Lowest -2340.2
Frequency
15 Hucleus 1
16 Acquired 32768
ize
H.0 1T Spectral 85536
2 ize
T
TILR 8
o= oo —
- - - - : ; : ; T r r T
8.0 7.5 7.0 6.5 6.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -L0
3 o “ Parameter  Value
& 8 < :
g g = 1 Title 20150427~
LaiBB-243#
2 origin Bruker
BioSpin
GubK
3 Spectrometer spect
4 Solvent iso
5 Temperature 299.0
6 Pulse epg30
Sequence
7 Experiment 1D
8 Number of B4
Seans
9 Receiver 206
Gain
10 Pulse idth 10,0000
11 Acquisition 1.153¢
Time
12 Spectrometer 100,62
Frequency
13 Spectral  28409.1
Hidth
14 Lowest -4143.7
Frequency
15 Nucleus 130
16 Acquired 32768
Size
17 Spectral 85536
i Size

T T T T T
120 110 100 80 80

£1 (ppm)

S40

T

70

T T
0 -0 -20

T T
-3 A4



BITERTE8EITZHR]RT =33 R_AR&8883 R Parameter Value
B e B B B R R o
1 Title 20150430~
LaiBB-248%
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent so
5 Temperature 294.9
6 Pulse 230
Sequence
T Experiment 1D
8 Funber of 8
Scans
9 Receiver 35
Gain

10 Pulse Width 8.9200
11 Acquisition 3.4079

12 Spectrometer 400.15
Frequency
13 Spectral 9615. 4
Width
14 Lowest -2339.9
Frequency
15 Nucleus 1H
16 Acquired 32768
Size
17 Spectral 65536
! /' Tre
1
[l
L |
et T o
000 C — (=] [ o
—_8 =0 S (=2} [=]
,

T T T
8.5 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
£1 {ppm)

I masmIec
S Aol o & Parazeter  Value
I Soanteo & ? 1 Title 20150430~
Ii {Y v | LaiBB-248%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent DMSO
5 Temperature 295.1
6 Fulse 2gpe30
Sequence

Experizent 1D

8 Nusber of 64
Scans

9 Receiver 208
' Gain

! 10 Pulse Width 10.0000
11 Acquisition 1.1534

ize
12 Spectrozeter 100.62
| Frequency
13 Spectral 28408.1
Width
14 Lowest -4143.7
Frequency
| 15 Nucleus 13C
18 Acquired 32768
Size

17 Spectral 65536
Size

T T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm

S41



=8 & 8 & 5 Parameter  Value
44 4 4 4 4
2 2 o2 =i = 1 Title 20150618-
T R R I LaiBE-245%
2 Origin Bruker
BicSpin
GabH
3 Spectrometer spect
NO, 4 Solvent DMSO
5 Temperature 295.0
N & Pulse zgflan
Sequence

Experizent 1D

8 MNumber of 64
cans

8 Receiver 208
Gain

10 Pulse Width 14.0000
11 Acquisition 0.5767

ize
12 Spectrozeter 376.52
Frequency
13 Spectral 1136364
Width
14 Lowest -75844.0
Frequency
15 Nucleus 19F
16 Acquired 65536
Size
17 Spectral 131072
ize
L o e o B . B s o e e e L o B A B s
5.56 -115. 59 -115.62 -115.65 -115.68 -115.71 -115. 74 -115.77 -115. 80 -115.83 -115.86 -115.89 -115.92
£1 (ppm)

S42



ERxREICTZRSEE 8228 K{NNZERY 2 2 Parameter  Value
L e e R e e S S VW VNN T T T T o L] 11 Title 20150604~
Ry :
| ="\ NSNS e | LaiBB-236%
2 Origin Bruker
BioSpin
nm = TN — NQ o GmbH
2Ex8 =I0=888 &S
A (RS e [T 3 Spectrometer spect
SN2 = NI/ \ 4 Solvent SO
I | ! S Temperature 295.1
NO. 6 Pulse 2¢30
2 | Sequence
T Experiment 1D
N OMe | i 8 Number of 16
| Secans
o \ 9 Receiver 50
Gain
_— e |10 Pulse Width 8.9200
s a s Q |11 Acquisition 3.4079
o = = o Time
T T T T T T T
12 Spectrometer 400.15
GO A & ug BE A s
. 13 Spectral  9615.4
| Width
14 Lowest -2318.9
Frequency
|15 Fucleus 1H
_— H0 116 Acquired 32768
ize
1T Spectral ~ B5536
Size
1! |
1
J |
P ot e SO it & gl 4y
TV = [=3 0 o (= (=]
NS oo (=] [ (<)) (=2} S
IS RS ] b= S o o
T T T T T T T T T T T T T T T T T T T T T
8.5 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 -15
£1 @pm
T 2 RECRI2B¥ERE cag S Parameter  Value
£ & SERRRRAAED £82  an 1 Te  zoisos0s
| | e WY N I s
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent DMSO
5 Temperature 295.6
& Pulse 2gpe30
Sequence
7 Experizent 1D
8 Musber of 256
cans
9 Receiver 206
Gain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
ime
12 Spectrozeter 100.62
Frequency
, 13 Spectral  28408.1
Width
3 14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65336
> ize
1
[}
1
1
| I
| j i 1 |
| ,
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 5 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm)

S43




as = o Parazeter  Value
mm S S 500 000g0g o000 S an i
o8 oo o~ 1 Title 20150504~
Vet ——— LaiBB-251%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
olvent DMSO
5 Temperature 294.5
& Pulse 230
Sequence
7 Experizent 1D
8 Nusber of 8
Scans
9 Receiver 75
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4078
Tize
H,0 12 Spectrozeter 400.15
Frequency
13 Spectral  9615.4
Tidth
14 Lowest -2340.2
Frequency
15 Nucleus H
16 Acquired 32768
Size
Spectral 65536
Size
| ]
It
|
1
K N
b I e 0 b
& R=R3 &
T T T T T T T T T T T T
9.0 8.5 8.0 7.5 3.0 2.5 1.0 0.5 0.0 -0.5 -1.0 -1.5
=0 Parameter  Value
23 238 =
g8 ces % 1 Title 20150504~
17 LaiBB-251#
\ N/ 7 : .
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent so
S Temperature 294.8
6 Pulse zgpg30
Sequence
T Experiment 1D
8 Number of 128
Seans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Time
12 Spectrometer 100.62
: Frequency
" 13 Spectral  28409.1
#idth
14 Lowest -4143.7
Frequency
15 Fucleus 13C
16 Acquired 32768
Size
17 Spectral 5536
ize
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -0 -20 -30 -4
f

1 (ppm)

S44



e REOSEEE528 2 g Rrameter ol
e v NN oy h o ogog <] 5
—5 o MATTIITTTTT o 2 1 Title 20150601-
/ V=S = LaiBB-277#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CDC13
S Temperature 285.1
6 Pulse 2230
Sequence
7 Experiment 1D
§ HNumber of 8
Secans
9 Receiver 44
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4079
ime
12 Spectrometer 400.15
Frequency
13 Spectral 9615. 4
idth
14 Lowest -2344. 4
Frequency
15 Nucleus 1H
16 Acquired 32768
Size
17 Spectral 65536
Size
(]
" il

S A ¥ T iy
ERs2gX = & &8 8
_—_ = = = — (=] o~

£1 @pm
qgm =
E g § ; § § ;E § Parazeter Value
222 = = B 1 Title 20150801-
SN | | I'SN LaiBB-27
2 Origin Bruker
BioSpin
Gz=bH
3 Spectrometer spect
4 Solvent C€DC13
5 Temperaturs 295.3
8 Pulse 2gpg30
Sequence
7 Esperiment 1D
8 Number of 84
Scans
§ Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tize
12 Spectrometer 100.82
Frequency
13 Spectral 28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
18 Acquired 32768
Size
17 Spectral 85536
Size
T T T T T T T
160 150 0 -10 -20 -30 -4



chworvoNoRENmS O mo—o —omemny o @ 2
SERECLNR8E8ETESR L858 ZE2RLRAIH b 8 Parameter Value
06 00 =~ B~ 1 0 B 6 Bt e b WA e TTTITTIT T o < 1 Title 20150601~
TS et S = = | | s
! 2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CDC13
S Temperature 295.2
NO, 6 Pulse 2230
o Sequez‘\ce
W 7 Experiment 1D
§ MNumber of 18
Scans
o 9 Receiver 15
Gain
10 Pulse Hidth 8.9200
11 Acquisition 3.4079
Time
12 Spectrometer 400.15
Frequency
13 Spectral 9615. 4
Hidth
14 Lowest -2341.6
Frequency
15 Nucleus 1H
16 Acquired 32768
Size
17 Spectral 65536
Size
I |
AA M J A
A e it oo Y
AN 0D o o o o
S R — - - o~
T T T T T T T T T T T T T T T T T T T T T
8.5 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 -1.5
£1 (@pm
> ] o a a Parazeter  Value
° < al ) bl e
=) o a ] b 1 Title 20150601—
| | LaiBB-281#
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent CpC13
5 Temperature 295.6
& Pulse zepg30
Sequence
7 Experiment 1D
8 Number of 256
Scans
8 Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tize
12 Spectrometer 100. 62
Frequency
13 Spectral 28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13C
18 Acquired 32768
Size
17 Spectral
ize

200 190 180 170 160 150 140 130 120 110 100 9 80 70 60
£1 (ppm)

T T T T
40 230 220 210

S46

T
-20

T
-10

T
-30 -4



2z33888%8 9 888 IRR2L0FR 88 g Parenster  Velue
L S e e e -1 e e TEITTTITT mom < TR 20150430~
e e B e VAR ]
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
NO, 4 Solvent CIC13
S Temperatwre 294.9
6 Pulse 2¢30
T Experiment 1D
o OMa 8 Funber of 8
Seans
9 Receiver 25
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4078
ime
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2334.4
Frequency
15 Fucleus 1H
16 Acquired 32768
Size
17 Spectral 65536
Size
[ 1 S IS
[
L Jl |
Ry b o oo LR
KERER 8 g a
T T T T T T T T T T T T T T T T T
5 &0 15 7.0 &5 60 55 50 45 4 3.5 ; 25 20 L5 1.0 05 00 -0.5 ~-L0 ~-L§
£1 @pm
= RE ¢ =Y e Parameter Value
e 2% g = =9
= e = AR 1 Title 20150430~
N\ | \ LaiBB-249#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CIC13
S Temperature 295.2
6 Pulse 2gped0
Sequence
T Experiment 1D
8 Number of 64
Seans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.1534
ime
12 Spectrometer 100.62
! Frequency
13 Spectral  28409.1
Width
1 ! 14 Lowest -4143.7
! Frequency
15 Fucleus 13C
16 Acquired 32768
Size
17 Spectral 65536
Size

T T T T T
230 220 210 200 180

T
40

T
180

T T
170 160

T
150

T
140

T
130

T
120

T
10

100

£1 (ppm)

S47

T
90

T
80

70

60

-10

T T
-20 -30

T
)



288RRE258&EAR L8R ZER2L23:324 83xg g 3
EESNEESASEE 288 daa&8a&a St A Parameter  Value
e e e e "R RN AT YT T oo o o~ 1 Title 20150430-
T Y VA & LaiBB-247¢
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent DMSO
5 Temperature 284.9
NO, 6 Fulse 2g30
Sequence
SN\ 7 Experiment 1D
N N O 8 Nusber of 8
7 Scans
o] 9 Receiver ]
Gain
10 Pulse Width 8.§200
11 Acquisition 3.4079
Tize
12 Spectrometer 400.15
Frequency
_— H0 13 Spectral 9615. 4
Tidth
14 Lowest -2340.1
Frequency
15 Nucleus 1H
16 Acquired 32768
Size
17 Spectral 85536
ize
J U
T L7 Al T
b3 Q o ® = &
= (=] (=] (2% f=3 (=4
- - - o ~ <
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 Lo 0.5 0.0 -0.5
£1 (ppm)
b a2 R = g o n Farazeter  Value
8 g = = 2 & = e
b} g = a g q % 1 Title 20150430
| | | | | | LaiBB-247#
|2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent DUSO
|5 Temperature 285.1
& Pulse 2gpe30
Sequence

Experizent 1D

@ -

Nusber of 64
Scans
|9 Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.1534
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral  28409.1
Width
I 14 Lowest -4143.7
Frequency
1 15 Nucleus 13¢
16 Acquired 32768

Size
17 Spectral 65536
Size

T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 5 40 30 20 10 0 ~-10 -20 -30 -4
£1 (ppm)

S48



e ®mo LEmOaSNo e Smo- goInuoog = 8 =
8 B8 88883 RARY TLR= BEISKAFR = g Parazeter  Value
0 - 0 O PR TTTTTT TS L H 1 Title 20150801
[V Y S = = | G
2 Origin Bruker
BioSpin
GabH
e
o 3 Spectrometer spect
4 Solvent 13
5 Tezperature 295.2
6 Pulse €30
0. OBu Sequence
NO, N 7 Esperizent 1D
q 8 Muzber of 8
I Scans
N 9 Receiver 44
Gain
b 10 Pulse Tidth §.9200
i 11 Acquisition 3.4079
o Tize
B e e 12 Spectrometer 400.15
3.5 8.3 8.1 Frequency
13 Spectral 9615.4
idth
14 Lowest -2346.2
Frequency
15 Nucleus 1
16 dcquired 32768
Size
17 Spectral 65536
/ / ize
]
1
| l A I
I e 1y T 2 R T
& BR&Z 8 3 & B 8
S -~ = - =1 - - = o
T T T T T T T T T T T T T T T T T T
20 85 80 7.5 70 65 60 55 50 45 40 35 3.0 15 0.0 -1.0 -.5 -2.0 -2
£1 (ppm)
= 2 3 T o = Parameter Value
g g s b - % ’
= S g E 8 1 Title 20150601~
| | | LaiBB-276#%
2 Origin Bruker
| BioSpin
GmbH
3 Spectrometer spect
4 Solvent CIC13
S Temperature 295.4
6 Pulse 2gped0
Sequence
T Experiment 1D
8 Number of 64
Seans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.1534
ime
12 Spectrometer 100.62
Frequency
13 Spectral  28409.1
Width
14 Lowest -4143.7
Frequency
15 Fucleus 13C
16 Acquired 32768
Size
17 Spectral 65538
Size

T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90
£1 (ppm)

S49

60

T T T T
0 -0 -20 -30 -4



O L L ceny covnImon e o
SISERNYEEBRAR SR8 HRBIRIH:RSEE & S Parazeter Value
e e N ITIITT TITT TS - <
e e S TN | 1 Title 20150601
LaiBB-274¢
i 2 Origin Bruker
BioSpin
G=bH
2IC0LCEERARERLILERLITIRASSY 3 Spectrometer spect
FEE R E SR AR AT T I T I ITTITT T
W—‘ e L 4 Solvent CDC13
5 Temperature 295.1
i 6 Pulse 2630
| Sequence
7 Experizment 1D
8 Nuzber of 8
Scans
| 9 Receiver 40
Gain
10 Pulse Width 8.9200
o e o i L 11 Acquisition 3.4079
2858 g g 8 ke
TSN =T T T— T —— = 12 Spectrometer 400.15
80 7.5 7.0 65 60 55 50 4.5 Frequency
f1 (ppm) 13 Spectral 9615.4
14 Lowest -2338.9
Frequency
15 Nucleus 1
16 Acquired 32768
Size
17 Spectral 85536
ize
£ L %
1] 1
A AR L I
iL LR T
ped
(=] wv wv o«
S s = =
T T T T T T T T T T T T T T T T
7.0 65 60 55 5.0 45 4 3.5 30 25 2.0 L5 L0 05 00 -0.5 -L0 -L5 ~-2.0
1 (ppm)
3 o IeT g o o3 Parameter Value
ey S XS 9 9 S0
5 ¥ LLL ¢ §w 33 1 Title 20150601~
| [N [ Y LaiBB-274%
2 Origin Bruker
BioSpin
1 GmbH
3 Spectrometer spect
4 Solvent CIC13
S Temperature 295.5
6 Pulse 2gped0
Sequence
T Experiment 1D
8 Number of 128
Seans
9 Receiver 206
ain
10 Pulse Width 10.0000
11 Acquisition 1.1534
ime
12 Spectrometer 100.62
Frequency
13 Spectral  28409.1
Width
14 Lowest -4143.7
Frequency
15 Fucleus 13C
16 Acquired 32768
Size
17 Spectral 5536
Size

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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)

S50



SITRARRRARSE 5498 Sgopezaccd abwnson 8 Parazeter  Value
el ud el el el Jrel R s < 1 Title 20150424~
s e ( D Y i e ¥ e e | LaiBB-235%
2 Origin Bruker
BioSpin
NO, 3 Spectrometer spect
4 Solvent cc13
4 5 Temperaturs 294.9
= Va4 & Pulse 230
Sequence
7 Experiment 1D
8 Nusber of 8
Scans
9 Receiver 16
sin
10 Pulse Width 8.9200
11 Acquisition 3.4078
Tize
12 Spectrozeter 400.15
Frequency
13 Spectral  9615.4
Tidth
14 Lowest -2327.7
Frequency
15 Nucleus 1H
18 Acquired 32768
Size
, 17 Spectral 65538
i ize
|
! |
| [ |
1
I
]
|
/ Ll
!
1
L N
L e} 7 o ST i el T
v 0 (=1 - (=1 o sl 0 8
[ =] (=} (=) (=3 (=] — —_—
Sao = =c = = ISR -
T T T T T T T T T T T T T T T T T r T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 .0 3.5 3.0 .5 2.0 1.5 L0 0.5 0.0 -0.5 -1.0 -1.5
1 (ppm)
8 8 Z8R8a a @ % o = g Parazeter Value
g § S8&RK3- e g s 8 8§ @ 1 Title 20150424~
I I Yo us 1 |1 LaiBB-235¢
2 Origin Bruker
BioSpin
" GabH
3 Spectrometer spect
4 Solvent cc13
5 Temperaturs 295.1
& Pulse 2epe30
i Sequence
. 7 Experiment 1D
| I 8 Nusber of 128
I I Scans
9 Receiver 208
sin
10 Pulse Width 10.0000
11 Acquisition 1.1534
ize
! 12 Spectrometer 100.62
Frequency
13 Spectral  28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13¢
18 Acquired 32768
ize
17 Spectral 65538
ize
1
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
40 230 220 210 200 180 180 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 -10 -20 -30 -4
f1 (ppm)

S51



~193
~792

0.00

Parazeter
Title

o

Origin

Spectrometer
Solvent
Temperature
Pulse
Sequence

)

Experizent

@

Number of
Scans

w

Receiver

ain

10 Pulse Width

11 Acquisition
Tize

12 Spectrometer
Frequency

13 Spectral

14 Lowest
Frequency

15 Nucleus

16 Acquired

Value
20150422—
LaiBE-232%
Bruker
BioSpin
GabH

spect
oc13
285.0

2230

1D
8

50

8.8200
3.4078

400.15

ize
17 Spectral
| Size
]
T T T T T T T T T T
8.5 4.0 3.5 3.0 2.5 L5 1.0 0.0 -.0 -L5 -2.0
£1 (ppm
=
] b 2 = Paramster  Value
g ° I s )
g e - 1 Title 20150422~
| | LaiBB-232#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CDC13
S Temperatuwre 295.2
6 Pulse zgpe30
Sequence
T Experiment 1D
8 Number of 128
Scans
9 Receiver 206
Gain
10 Pulse $idth 10.0000
11 Acquisition 1.1534
ime
12 Spectrometer 100.62
Frequency
) 13 Spectral  28409.1
$idth
! 14 Lowest -4143.7
Frequency
1 15 Nucleus 13C
16 Acquired 32768
ize
1T Spectral 65536
Size
!
1
1
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40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 80 0 -10 -20 -30 -4
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285aR8Re SeRERONNRE =588 % ] = =
saalddas DR IA A A A P Andaaaaaa araseter  Value
e SN N |\ =rritas 1 oTitle 20150427-
LaiBB-242¢
2 Origin Bruker
BicSpin
3 Spectrometer spect
4 Solvent  DUSO
5 Temperature 298.9
'8 Pulse 2230
Sequence
7 Esperizent 1D
8 Musber of 8
NO, Scans
9§ Receiver 32
ain
N 10 Pulse Width 8.9200
11 Acquisition 3.4079
Tize
12 Spectrozeter 400.15
Frequency
£l Gpm) .~ H0 {13 Spectral  9615.4
Width
14 Lowest -2330.4
Frequency
15 Nucleus 1
[16 cquired 32768
Size
17 Spectral 65536
ize
|
1 | I \
7 b g T g i Bt
o N =23 (= g w—-cocwun
(==} (=N~ (=} T AN
= =i S b5 ot
: T T : - : r T T : - - - r T - T . T r T r -
80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 L5 L0 05 00 -0.5 -L0 -L5 -2.0 -25 -3.0 -3.5 -4
f1 (ppm
B I 588835 = = a=gey Parazeter Value
(>4 o ;oo onon oo La¥ o o Yo S N B 3 % o
=) 5 mindad a b 2R8848 L Title 20150427
[ Y 1 i R LaifB-2i2¢
2 Origin Bruker
BicSpin
3 Spectrometer spect
4 Solvent  DUSO
5 Temperature 299.3
6 Pulse 2gpg30
Sequence
7 Esperiment 1D
8 Musber of 128
Scans
9 Receiver 208
Gain
10 Pulse Width 10.0000
11 Acquisition 1.153¢
Tize
12 Spectrometer 100.862
Frequency
13 Spectral  28409.1
idth
14 Lowest -4143.7
Frequency
15 Nucleus 13
16 Acquired 32768
Size
17 Spectral 65536
Size
1
1
i
. - : - ; - ; - ; —— - : - : e e ; ; . e ; - : -
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 [ -10 -20 -30 -4
£1 (ppm)
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A NI IANT AL —NCRM = EIM—0QR ~R®E RENT M=o Parazeter Value
= e8I ICRINARSNSERES] HIMMRAE F2RSRRLICSER
g e mcrdrtnnnrrened dnndnan SIFF e on e OIS
i e SRl TN N | ¥ 24
LaiBB-240¢
2 Origin Eruker
BioSpin
ToaTIATN o =~ —_— NOMm— g
Tag]|IY am & 2238338 R
Seaag R S S5e228 3 Spectrometer spect
o il i 1 g N I NV NE 4 Solvent Duso
5 Temperature 299.1
6 Fulse 2230
Sequence
7 Esperizent 1D
8 Yusber of 8
Scans
9 Receiver 22
ain

10 Pulse Width 8.9200

11 Acquisition 3.4078
Tize

12 Spectrozeter 400.15
Frequency

13 Spectral  9615.4

14 Lowest -2385.4
Frequency
! _— H0 15 Nucleus 1
16 Acquired 32768
Size
17 Spectral 65536
Size
[
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|
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(=1 Vi 00 — —_ o N [=] o~ o0
S Z=zg==2 = & =88
— NN — == - — —_ - e
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1.0 10.5 10.0 9.5 9.0 85 80 T 7.0 65 60 55 50 45 40 35 30 25 20 L5 L0 05 00 -0.5 -.0 -1.5 -2.0
f1 (ppm)
& = o “ w“ Parazetsr  Value
&= = 2l =] L]
) 2 = g 3 1 Title 20150427
| | LaiBB-240%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent SO
5 Temperature 299.4
6 Pulse zgpe30
Sequence

Experizent 1D

8 Nuzber of 128
Scans

9 Receiver 208
Gain

10 Pulse Width 10.0000

11 Acquisition 1.1534
ize
12 Spectrozeter 100.62

\ Frequency
13 Spectral  28409.1
1, Width
I 14 Lowest -4143.7
Frequency
15 Nucleus 13¢
18 Acquized 327
Size
17 Spectzal 65536
Size

Mmml-mm

T T
00 9 8 70 60 50 40 3 20 10 0 -1 -20 -30 -4
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ZFLERRIAARIGRE AREE 220-SuBRRELTERE g Farisster Valie
B Y Y Y Ut A el < 1 Title 20150427
e . (s e S e N m—— | LaiBB-2412
2 Origin Bruker
BicSpin
IRRINR IS 4a4 3 Spectrometer spect
RS9 55 A RS 4 Solvent nc13
S AL 5 Temperature 298.1
& Pulse 230
Sequence
7 Experizent 1D
NO, 8 .\S'uzbex of 4
cans
9 Receiver 25
N Gain
7 10 Pulse Width 8.9200
o 2 11 Acquisition 3.4079
ize
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2337.2
Frequency
15 Nucleus 1H
16 Acquired 32768
! Size
, 17 Spectral 65536
| Size
N
1
L .
A ‘
i e T
SNC & (=1 — (=]
—c=c o =
v T T T T T T T T T T T T T T T T
5 8.0 7.5 7.0 6.5 6.0 5.5 50 2.5 2.0 15 1.0 0.5 0.0 -0.5 -1.0 -1.5
2 oo
%9 g29 8 et 3 Parameter Value
2 S5 8 = & 1 Titl 20150427
9* Ry v itle 7 g
1N | | LaiBB-2412
2 Origin Bruker
BioSpin
GbH
3 Spectrometer spect
4 Solvent €Dc13
! 5 Temperature 298.4
| 6 Pulse 2gpe30
: ' Sequence
1 ! 7 Esperizent 1D
i 8 Nusber of 64
1 Scans
9 Receiver 208
Gain
1 10 Pulse Width 10.0000
11 Acquisition 1.1534
ize
12 Spectrozeter 100.62
Frequency
13 Spectral  28408.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13€
16 Acquired 32768
Size
17 Spectral 85536
1 ize
I
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
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£1 (ppm
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8 Parameter  Value
b 1 Title 20150601~
| LaiBB-275#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CICL3
S Temperature 295.1
6 Pulse 2630
Sequence
T Experiment 1D
8 Nunber of 8
Scans
9 Receiver 50
Gain

10 Pulse Hidth 8.9200
11 Acquisition 3.4079

Time
12 Spectrometer 400,15
Frequency
13 Spectral  9615.4
Hidth
14 Lowest -2342.7
Frequency
15 Fucleus 11
16 Aequired 32768
ize
17 Spectral 65536
Size
! I
|
A J J
& i, 9 14 o é
q823Q z 8 = =
BEPNPNRERY] = S o =
- T T T - ; - T T T T T T T T r T - . -
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 . 5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1L.0 -1.5 -2.0
f1 (ppm)
A Qo “ Parameter Value
g Swn = 1 Title 20150601~
T TV b LaiBB-275%
2 Origin Bruker
BicSpin
GubH
3 Spectremeter spect
4 Solvent coc13
5 Temperature 285.3
& Pulse 2epg30
Sequence
T Experiment 1D
8 Nunber of 64
| Scans
| 9 Receiver 208
| Gain
10 Pulse Hidth 10,0000
11 Acquisition 1.1534
Time
12 Spectrometer 10062
Frequency
13 Spectral  28409.1
Hidth
14 Lowest -4143.7
Frequency
15 Fucleus 13
16 Aequired 32768
Size
17 Spectral 65536
i Size
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g Parazeter  Value
= 1 Title 20150427
LaiBB-2392
2 Origin Eruker
BioSpin
axgoqnm cxo GabH
SR8 5358% ER3
PRGN g ped el el 3 Spectrometer spect
A0 NSSS 2 4 Solvent Dus0
5 Temperature 298.8
& Fulss 2230
Sequence
NO, 7 Experizent 1D
8 Nusber of 4
NN cans
9 Receiver 44
ain
o 10 Pulse Width 8.9200
11 Acquisition 3.4078
Tize
12 Spectrozeter 40015
! Frequency
13 Spectral 96154
Width
14 Lowest -2335.0
Frequency
15 Nucleus H
16 Acquired 32768
Size
17 Spectral 65536
HO Size
L L J L 1
e 25 M B ki
o 00O 00 o —_ (=1 00
S =S O — (=] S °]
I Pt 55 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 65 6.0 5.5 5.0 4.5 40 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 0.5 ~-1.0 -L5
1 (ppm)
I g mes 3 = Parazeter  Value
= = NN Y 3 N
] put 2a = 2 1 Title 20150427
I NV | | LaiBB-239%
2 Origin Bruksr
BioSpin
GabH
3 Spectrometer spect
4 Solvent SO
5 Temperature 299.0
6 Fulse 2gpg30
Sequence
7 Experizent 1D
8 Yusber of 64
Scans
9 Receiver 206
Gain
10 Pulse Tidth 10.0000
11 Acquisition 1.1534
1 Tize
12 Spectrozeter 100.62
Frequency
1 13 Spectral  28409.1
Width
14 Lowest -4143.7
Frequency
15 Nucleus 13¢
18 Acquized 32768
| ] Size
17 Spectzal 65536
! Size
: 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 T T T
40 230 220 210 200 180 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0 -10 -20 -30 -¢
f1 (ppm)
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s
ERIBRRIASTE FHRILIRE K38 =F=E8HERZR = Parenster  Velue
el r e e MAARAA R AN AAs ST onmmm - 20150427
TR T W | ey

2 Origin Bruker
BioSpin
= NoRYTos Y o T o — nn—9 —o®wg o
%4 E8R3AKSS [ARIVs 488 =888 3 Spectrometer spect
i YSSSESYy PR AR FTEISTT TIIT
\/ NP2 L Q10 Q)7 2= 4 Solvent cIc13
| 5 Temperaturs 298.3
NO, 6 Pulse 2830
. Sequence
- | , i I T Experiment 1D
| | § Nunber of 4
Scans
o 1 1
1k 9 Receiver 40
Gain
: 10 Pulse Width 8.9200
© & ELIAEN T 11 Acquisition 3.4079
= 85 & & & © ime
T T T T T 1 == 1 T - - - 12 Spectrometer 400.15
&0 7.9 7.8 4 é-’, -6 7.5 7.4 .5 54 653 52 51 50 48 4.8 47 4.6 Frequency
. £1 (ppm) 13 Spectral 9615. 4
Width
14 Lowest -2333.6
Frequency
15 Nucleus 1K
16 Acquired 32768
Size
| 17 Spectral 65536
ize
(]
L Il
L iy S pir 2 o
(=] ™ — O\ 00 _—
(=] (<2 ol [l [
= S— cco s
T T T - T . T T T T T T T T T T T r T
9.0 1.0 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 -1.5
1 (ppm
K o = = Parazeter  Value
g 3 2 @ 1 Title 20150427-
T 5 T 5 LaiBB-238%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent coc13
| | 5 Tezperature 298.6
& Pulse 2230
Sequence
i 7 Esperizent 1D
8 Nusber of 64
Scans
| 9 Receiver 208
ain
10 Pulse idth 100000
11 Acquisition 1.1534
Tize
12 Spectrozeter 100.62
Frequency
13 Spectral  28409.1
Tidth
14 Lowest ~4143.7
Frequency
15 Nucleus 13¢
i 16 Acquired 32768
Size
17 Spectral 65336
Size
1

T T T r T T T r T T r T T T r T r T T r T r T r T r T T T
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f1 (ppm)
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ES g Parazeter  Value
= o
1 Title 20150513-
LaiBB-2592
2 Origin Bruker
NO, BioSpin
N 3 Spectrometer spect
4 Solvent CpC13
5 Temperature 294.2
—osnm = v osm © cwuma cacuan 6 Pulse 230
29 AN NN = = i S ®XHR =T Sequence
e == AR ¥ IITT TITITT _
AN [ NPZ RS2 RS S Y 7 Esperizent 1D
8 Nuzber of 8
Scans
9 Receiver 13
Gain
10 Pulse Width 8.9200
11 Acquisition 3.4079
Tize
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2334.2
Frequency
15 Nucleus 1H
18 Acquired 32768
Size
17 Spectral 65538
Size
|
|
! |
| |
[
1
o |
i)
Pt 2 i T i
LRER G =g = o =)
IR-R=R- c=cc3a =) S
S == RIS X = «
T T T T T T T T T T T T T T T T T T T T
9.0 8. .0 7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3. 2.5 2.0 L5 1.0 0.5 0.0 -0.5 -L0 -L5 -2
f1 (ppm)
= P s o Parameter  Value
= o S o ) 3
° bl = g =) 1 Title 20150513~
| | | LaiBB-259#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CDC13
S Temperature 294.5
6 Pulse 22pg30
Sequence
T Experiment 1D
§ MNumber of B4
Scans
9 Receiver 206
Gain
10 Pulse Hidth 10.0000
11 Acquisition 1.1534
Time
12 Spectrometer 100.62
Frequency
13 Spectral 28408.1
Hidth
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectral 65536
Size
I
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 8 70 60 50 40 30 20 10 0 -1 -20 -30 -
f1 {(ppm)
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EIERRARFLT HRANSRE58833838RY v‘?gé Fecamster: “Yalue
B i NNNNNQQ—;;TTTTT:::"i 1 Title 20150427-
TSN N LaiBB-245%
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent cnC13
NO, 5 Temperature 298.5
& Pulse 230
Sequence

7 Experizent 1D
Nuzber of 4

;:éj
@ =

Scans
9 Receiver 19
ain
10 Pulse Width 8.9200
11 Acquisition 3.4078
ize
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
; Tidth
14 Lowest -2335.1
Frequency
| 15 Nucleus 1H
i 16 Acquired 32768
Size
17 Spectral 65538
Size

N ey i G
goe sz %3 % 2
858 53 53 % g

1.0 0.5 0.0 -0.5 -1.0 -1.5

1 (ppm)
I w e= nIo® Parameter Value
= o0 N8 ScAa®—
2 b a8 8L8A 1 Title 20150427~
VSNV LaiBB-245#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent CIC13
S Temperature 298.7
6 Pulse 2gpe30
A Sequence
T Experiment 1D
8 Number of 64
Seans
! 9 Receiver 208
ain

10 Pulse Width 10.0000
11 Acquisition 1.1534

; ine
12 Spectrometer 100.62
Frequency
13 Spectral  28409.1
#idth
14 Lowest -4143.7
Frequency
15 Nucleus 13C
16 Acquired 32768
Size
| 17 Spectral 65536
Size

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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)
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R 23533 cgEe ¥ss g 5 g Pomater  Value
RGN e e D FY5Y Fvw @ < S
SIS IS CNO L 22 | I 11 Title 20150422~
LaiBB-229#
2 Origin Bruker
BioSpin
GmbH
3 Spectrometer spect
4 Solvent cIc13
NO, 5 Temperaturs 294.9
6 Pulse 2830
N Sequence
MeO 7 Experiment 1D
OMe © 8 Humber of 8
Scans
9 Receiver TS
Gain
10 Pulse Hidth 8.9200
11 Acquisition 3.4079
ine
12 Spectrometer 400.15
Frequency
13 Spectral 96154
Width
14 Lowest -2343.5
Frequency
15 Nucleus 1K
16 Acquired 32768
Size
17 Spectral 65536
ize
1
Iy
A U |
," l M A I
T LI R l
= o o wnoo by
(=] (=] (=] L=
P = 2 G b
T T T T T T T T T T T T T T T T T T T
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 -L.0  -L5
f1 {ppm)
< 2 3 %0 ®n g w Parameter  Value
3 o= o] =8 <
2 2 3 2 SRR a 1 Title 20150422~
| 5 4 N LaiBE-229%
2 Origin Bruker
BioSpin
3 Spectrometer spect
4 Solvent coc13
5 Temperature 295.2
6 Pulse 2pe30
Sequence

Experizent 1D

8 Number of 128
Scans

8 Receiver 208
Gain

10 Pulse Width 10.0000
11 Acquisition 1.1534

ize

12 Spectrometer 100.62
Frequency

13 Spectral 28408.1
Width

14 Lowest -4143.7
Frequency

15 Nucleus 13C

18 Acquired 32768
Size

17 Spectral 65536
Size

T T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm)
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_ =
= & b= Farazeter Value
< o~ T .. ’
| | | 1 Title 20150511-

LaiBB-256%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent cDc13
5 Temperature 294.3
|6 Pulse 2630
Sequence
7 Experiment 1D
8 Nusber of 8
Scans
|9 Receiver 18
Gain
10 Pulse Tidth 8.9200
| 11 Acquisition 3.4079
ze
12 Spectrozeter 400.15
Frequency
| 13 Spectral  9615.4
Width
14 Lowest -2398.0
Frequency
15 Nucleus 1
| 16 Acquired 32768
Size
| 17 Spectral 65536
- Size
J J
L el L7 52
= v =2}
= = T
o b g TN
T T T T T T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0 -0.5 -1.0 -L5 -20 ~-25
f1 (ppm
AE2]53] o s g =g [ Parameter  value
oo ] ] 3 =
ugugajafagaial 28 b g 88 1 Title 20150511~
NN \/ \/ LaiBB-256%
|2 Origin Bruker
i BioSpin
GmbH
|3 Spectrometer spect
|4 Solvent cIc13
|5 Temperatwre 284.3
g 6 Pulse 22pgd0
Sequence
|7 Experiment 1D
|8 Number of 64
cans
|9 Receiver 208
Gain
10 Pulse ¥idth 10.0000
11 Acquisition 1.1534
Time
|12 Spectrometer 100.62
Frequency
13 Spectral 284091
Width
14 Lowest -4254.6
Frequency
15 Nucleus 13C
|16 Acquired 32768
! Size
17 Spectral 65536
Size
I
i |
]
|
W LU

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 T T
0 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40
f1 (e
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RRAFRZSARTR a Q E8RARKRAAALSY 8 Parameter  Value
B e L < OF o ot ot e e e o o et = A
R [ 1 Title 20150525~
== I | LaiBB-272#
2 Origin Bruker
BicSpin
GubH
3 Spectrometer spect
O 4 Solvent cIc13
5 Temperaturs 294.8
6 Pulse 230
Sequence
™
0 T T Experiment 1D
cl O 8 Nunber of 8
Seans
9 Receiver 18
ain

10 Pulse Width 8.9200
11 Acquisition 3.4079

Time

12 Spactromster 400. 15
Frequency

13 Spectral  9615.4
#idth

14 Lowest -2362.6
Frequency

| 15 Nucleus 1H

16 Acquired 32768
Size

17 Spectral 65536
Size

F
|

L) ¥ +T
0 — 00 {=3 o w0 o
(= =0"] < — o —
ISR = < < o
T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4. 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 ~-L5 -20 -2
£1 (ppm)
29 s 2 =9 Parameter  Value
88 3 2 &3 1 Title 20150525~
Vo | \/ LaiBB-272#
2 Origin Bruker
BioSpin
GnbH.
3 Spectrometer spect
4 Solvent cIC13
S Temperature 295.0
6 Pulse z2gpe30
Sequence
T Experiment 1D
8 Number of B4
cans
9 Receiver 208
Gain

10 Pulse Width 10.0000
11 Acquisition 1.1534

Time
12 Spectrometer 100.62
Frequency
13 Spectral 28409.1
Hidth
14 Lowest -4143.7
Frequency
15 Hucleus 13C
16 Acquired 32768
| Size
17 Spectral B5536
ize

T T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
£1 (ppm)
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-] ® a Q g Parameter Value
b 29 ) Erdndrin g1 1 Title 20150504~
(WD 1
e I LaiBB-256#
2 Origin Bruker
BioSpin
GnbH
3 Spectrometer spect
4 Solvent CIC13
S Temperature 294.5
6 Pulse 230
Sequence
T Experiment 1D
= 8 Nunber of 4
Scans
MeO 9 Receiver 16
Gain
10 Pulse $idth 8.9200
11 Acquisition 3.4078
ime
12 Spectrometer 400.15
Frequency
13 Spectral  9615.4
Width
14 Lowest -2366.6
Frequency
15 Hucleus 1K
16 Acquired 32768
Size
1T Spectral  BS536
Size
I
i !
[l
l ) )
g8 S 3 g b “w S
< o o = o < < &
T T T T T T T T T T T T T T T T T T T T
8.0 7.5 0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 L0 0.5 0.0 -0.5 -1.0 -1.5 -2.0
f1 (ppm)
2 Zz=mms 3 as 3 8 e
23] GELTARS L MG B 58 s 9 8 1 Title 20150504~
Sle— | N [ N/ LaiBB-2562
2 Origin Bruker
BioSpin
| 7zl
3 Spectrometer spect
i 4 Solvent oc13
f 5 Temperature 294.7
6 Fulse 2gpg30
Sequence
7 Experizent 1D
8 Number of 64
Scans
9 Receiver 206
Gain
10 Pulse Tidth 10.0000
11 Acquisition 1.1534
Tizme
12 Spectrozeter 100.62
! Frequency
1 13 Spectral  28409.1
Tidth
14 Lowest -4143.7
; Frequency
15 Nucleus 13C
16 Acquired 32768
Size
17 Spectzal 65536
Size
i |
|
’ (
I
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 T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
1 (ppm)
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0 grnazIgse ng 8 Parameter  Value
o SSEYYSE8S =2 S 1 014102
o Lol ol ol el el - oo o 1 Title 20141028-

e \"/ LaiBE-146%
2 Origin Bruker
BioSpin
GabH
3 Spectrometer spect
4 Solvent 13
5 Temperature 294.6
& Fulse 230
MeO Sequence
7 Experiment 1D
8 Nusber of 8
MeO CHO Scans
9 Receiver 22
Gain
10 Fulse Width 8.9200
11 Acquisition 3.4079
Tize
12 Spectrozeter 400.15
Frequency
13 Spectral 96154
Fidth
14 Lowest -2320.9
Frequency
15 Nucleus 1
16 Acquired 32768
Size
85536
|
1
1l
L H
b M i
[=1 S ped 0 -
(=} < (=1 <
- P R ]
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
0.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 3.5 30 25 20 .5 1.0 05 00 -0.5 -.0 -1.5 -2.0 -2.5
£1 (ppm)
= ae a3 neon Parazeter  Value
=) ans 25 Ra9 1 Title 20150520~
| \/ ~- LaiBB-00%
2 Origin

w
w

o
®
3
8
i
L
o
]
o
B
8
5

8

Pulse 2gpg30
Sequence

Experizent 1D
Nusber of 64
Scans

@

Receiver 206

Gain

10 Pulse Width 10.0000

11 Acquisition 1.153¢
Tize

©

12 Spectrozeter 100.62

Frequency

13 Spectral 28409. 1
Width

14 Lowest -4143.7
Frequency

15 Nucleus 13€

16 Acquired 32768
Size

17 Spectral 85536

Size

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 T
40 230 220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -4
1 (ppm)
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