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Experimental
Sulfoxides 2b [1], (E)-2e and (£)-2e [1], (E)-2f and (£)-2f [2], and (E)-2g and (Z£)-2g [3], alkynes 4b
[4], 4d [5], 4e [6], 4f [7], and 4g [8], and alkenes 9d [9] and 9e [10] are known compounds.

Characterization data were in agreement with those reported in the literature.

4,4'-[2-Fluoro-2-(p-tolylsulfinyl)ethene-1,1-diyl] bis(methoxybenzene) 5). Re= 0.45
(hexane/EtOAc, 1:1); colorless solid; mp 110.3—111.1 °C; IR (ATR) 2964, 2927, 2841, 1605, 1507,
1250, 1175, 1106, 1032 cm™!; "TH NMR (500 MHz, CDCls) & 2.43 (s, 3H), 3.79 (s, 3H), 3.88 (s, 3H),
6.82 (d, J = 8.6 Hz, 2H), 6.99 (d, J = 8.6 Hz, 2H), 7.24 (d, /= 8.6 Hz, 2H), 7.30 (d, / = 8.6 Hz, 2H),
7.34 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H); 1*C NMR (126 MHz, CDCls) & 21.5, 55.3, 55.4,
113.7, 114.1, 125.3, 127.1 (d, J=4.8 Hz), 127.4 (d, /= 2.4 Hz), 130.0, 131.0 (d, /= 6.0 Hz), 131.7
(d,J=6.0 Hz), 132.3 (d,J=2.4 Hz), 137.4,141.9,154.4 (d, /= 323.9 Hz), 160.2, 160.3; MS (FAB™)
m/z (%) 397 (IM+H]", 100), 380 (13), 348 (17), 273 (20); HRMS (FAB") calcd for C23H2»FO3S
([M+H]%): 397.1274, found: 397.1275.

4,4'-[2-Bromo-2-(p-tolylsulfinyl)ethene-1,1-diyl]| bis(methoxybenzene) (6). A solution of sulfoxide
8 (189 mg, 0.499 mmol) in THF (1 mL) was added dropwise to a solution of LDA (1.3 mmol) in THF
(4.5 mL) over a period of 4 min at —78 °C, and the mixture was stirred at =78 °C for 10 min. A
solution of 1,2-dibromo-1,1,2,2-tetrachloroethane (8§14 mg, 2.50 mmol) in THF (2.5 mL) was added
to the mixture at —78 °C, and the reaction mixture was warmed to 0 °C over a period of 30 min. The
reaction mixture was stirred at 0 °C for 1 h, and the reaction was quenched with aq sat NH4Cl1 (1 mL).
The mixture was extracted with CHCI3 (10 mL) and water (10 mL), and the aqueous layer was
extracted with CHCIz (2 x 3 mL). The combined organic layer was dried over Na,;SOs, and
concentrated under reduced pressure. The residue was purified by column chromatography on silica
gel (hexane/EtOAc 2:1 to 1:1) to give sulfoxide 6 [158 mg, 0.345 mmol, 69%, Rr= 0.60
(hexane/EtOAc 1:1)]. Yellow solid; mp 143.5-144.4 °C; IR (ATR) 3024, 2955, 2904, 2838, 1604,
1503, 1460, 1302, 1250, 1172, 1083, 1058, 1025, 808 cm™'; 1H NMR (301 MHz, CDCl3) & 2.42 (s,
3H), 3.81 (s, 3H), 3.85 (s, 3H), 6.84 (d, /= 8.6 Hz, 2H), 6.94 (d, /= 8.6 Hz, 2H), 7.20-7.33 (m, 6H),
7.48 (d, J = 8.3 Hz, 2H); *C NMR (100 MHz, CDCl3) 6 21.5, 55.3, 55.4, 113.5, 114.0, 125.0, 129.7,
130.1, 131.3,131.5, 131.8, 132.8, 140.2, 141 .4, 152.9, 160.1, 160.4; MS (FAB") m/z (%) 459 (100),
457 (IM+H]", 98), 238 (68); HRMS (FAB") calcd for C23H»"BrOsS ([M+H]"): 457.0473, found:
457.0476.
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4,4'-[2-Methoxy-2-(p-tolylsulfinyl)ethene-1,1-diyl] bis(methoxybenzene) (7). A 1.0 mol/L solution
of sec-BuLi in cyclohexane and hexane (1.3 mL, 1.3 mmol) was added to a solution of 1,10-
phenanthroline (5.1 mg, 0.028 mmol), TMEDA (125 mg, 1.08 mmol), and methoxy(p-
tolylthio)(trimethylsilyl)methane (244 mg, 1.01 mmol) in THF (2.5 mL) at —78 °C, and the mixture
was stirred at —78 °C for 2.5 h. Then, 4,4'-dimethoxybenzophenone (268 mg, 1.11 mmol) was added
to the mixture at —78 °C, and the reaction mixture was stirred at 26 °C for 22 h. The reaction was
quenched with sat. agq. NH4Cl (5 mL) and extracted with CHCl3 (15 mL) and water (5 mL). The
aqueous layer was extracted with CHCI; (3 x 15 mL), and the combined organic layer was washed
with brine (5 mL), dried over MgSQOsa, filtered, and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (hexane/EtOAc 20:1) to give 1-methoxyvinyl
p-tolyl sulfide (374 mg, 0.952 mmol, 94%). mCPBA (containing water, >65% purity, 192 mg,
approximately 1.1 mmol) was added to a solution of 1-methoxyvinyl p-tolyl sulfide (374 mg,
0.952 mmol) in CHClI; (4.8 mL) portionwise at 0 °C over a period of 2 h. The reaction was quenched
with sat. aq. Na>SO3 (15 mL) and extracted with toluene (15 mL). The organic layer was washed with
aq NaOH (5%, 2 x 15 mL), and the combined aqueous layer was extracted with toluene (3 x 15 mL).
The combined organic layer was dried over MgSQy, filtered, and concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel (hexane/EtOAc 1:1) to give 7
[366 mg, 0.896 mmol, 94%, Rr= 0.30 (hexane/EtOAc 1:1)] as a yellow oil. IR (ATR) 2934, 2835,
1604, 1508, 1461, 1246, 1208, 1173, 1105, 1029, 834, 808 cm™'; 'TH NMR (399 MHz, CDCl3) & 2.40
(s, 3H), 3.63 (s, 3H), 3.79 (s, 3H), 3.86 (s, 3H), 6.80 (d, J = 8.9 Hz, 2H), 6.96 (d, J = 8.9 Hz, 2H),
7.22-7.34 (m, 6H), 7.51 (d, J = 8.2 Hz, 2H); 3C NMR (126 MHz, CDCl;3) § 21.4, 55.2, 55.3, 63 .4,
113.6,113.9, 124.8, 129.6, 129.8, 130.1, 131.5, 132.2, 135.3, 139.2, 140.8, 155.9, 159.6, 159.8; MS
(FAB") m/z (%) , 431 ([M+Na]", 25), 409 ([IM+H]*, 100), 285 (70), 254 (42), 154 (71), 136 (49);
HRMS (FAB) calcd for C24H2504S ([M+H]Y): 409.1474, found: 409.1472.

4,4'-[2-(p-Tolylsulfinyl)ethene-1,1-diyl]bis(methoxybenzene) (8). Ry= 0.30 (hexane/EtOAc 1:1);
colorless oil; IR (ATR) 2963, 2936, 2838, 1604, 1584, 1507, 1460, 1444, 1300, 1287, 1248, 1173,
1027, 835,799, 750 cm™'; 'TH NMR (500 MHz, CDCls) 6 2.42 (s, 3H), 3.81 (s, 3H), 3.88 (s, 3H), 6.64
(s, 1H), 6.83 (d, J=9.0 Hz, 2H), 6.98 (d, J= 9.0 Hz, 2H), 7.21 (d, J = 9.0 Hz, 2H), 7.30-7.33 (m,
4H), 7.57 (d, J= 8.0 Hz, 2H); 1*C NMR (126 MHz, CDCl3)  21.4,55.4, 113.7, 113.8, 124.6, 129.6,
130.0, 130.1, 131.2, 131.8, 131.9, 141.0, 142.4, 152.1, 160.3, 160.9; MS (FAB") m/z (%) 379
([M+H]", 100), 362 (17), 330 (23); HRMS (FAB™) calcd for C23H2303S ([M+H]"): 379.1368, found:
379.1369.
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[2-Chloro-2-(p-tolylsulfinyl)ethene-1,1-diyl]dibenzene (2b). Colorless solid; mp 149.9-150.7 °C;
IR (ATR) 3054, 1595, 1489, 1443, 1081, 1053, 1033, 843, 808, 767, 758, 701, 623 cm™!; 'H NMR
(500 MHz, CDCl3) 6 2.42 (s, 3H), 7.26-7.28 (m, 2H), 7.32-7.35 (m, 5H), 7.37-7.39 (m, 2H), 7.42—
7.47 (m, 3H), 7.51 (d, J = 8.2 Hz, 2H); '3C NMR (126 MHz, CDCls) § 21.5, 124.9, 128.3, 128.7,
129.1,129.2,129.4, 129.8, 130.0, 137.5, 138.3, 138.4, 138.8, 141.8, 149.5; MS (FAB™") m/z (%) 353
([M+H]*, 100); HRMS (FAB") calcd for C2Hi1s**CIOS ([M+H]"): 353.0767, found: 353.0767.

{3-|Chloro(p-tolylsulfinyl)methylene|pentane-1,5-diyl}dibenzene (2¢). Rr= 0.38 (hexane/EtOAc
1:1); colorless solid; mp 65.9-66.8 °C; IR (ATR) 3025, 2929, 1599, 1494, 1453, 1086, 1054, 804,
746, 694 cm™'; "TH NMR (500 MHz, CDCls) & 2.41 (s, 3H), 2.63-2.99 (m, 8H), 7.16-7.35 (m, 14H);
BC NMR (126 MHz, CDCls) § 21.5, 32.9, 34.9, 35.3,35.9, 124.7, 126 .4, 126.6, 128.3, 128.4, 128.6,
128.8, 129.7, 135.5, 138.2, 140.0, 140.4, 141.5, 150.2; MS (FAB") m/z (%) 409 ([M+H]", 100), 91
(20); HRMS (FAB™) caled for CasH6*>CIOS ([M+H]"): 409.1393, found: 409.1390.

[4-Chloro-4-(p-tolylsulfinyl)but-3-en-1-yne-1,3-diyl|dibenzene  (2d). L-2d [Rr=  0.47
(hexane/EtOAc 3:1)]: colorless solid; mp 78.3—-79.2 °C; IR (ATR) 3054, 3022, 2921, 2195, 1488,
1442, 1086, 1061, 1027, 1016, 925, 807, 754, 732, 688 cm™'; 'TH NMR (500 MHz, CDCl;3) 6 2.41 (s,
3H), 7.33 (d, J= 8.3 Hz, 2H), 7.37-7.43 (m, 6H), 7.55-7.57 (m, 2H) , 7.62-7.65 (m, 2H), 7.74 (d, J
= 8.3 Hz, 2H); 3C NMR (126 MHz, CDCl3) § 21.5, 85.7, 101.0, 121.8, 124.3, 127.9, 128.3, 128.6,
128.9,129.5,129.6,130.0,131.7,134.9,139.1, 142.1, 145.6; MS (FAB ") m/z (%) 377 ((M+H]", 100),
254 (24), 154 (26), 137 (19), 93 (31); HRMS (FAB™) calcd for C23Hs*>C10S ([M+H]"): 377.0767,
found: 377.0767. M-2d [Rr= 0.44 (hexane/EtOAc, 3:1)]: colorless solid; mp 113.8-114.4 °C; IR
(ATR) 3055, 3003, 2195, 1488, 1442, 1085, 1057, 905, 807, 752, 688, 641 cm™'; 'H NMR (399 MHz,
CDCl3) & 2.40 (s, 3H), 7.29-7.38 (m, 5H), 7.44-7.51 (m, 7H), 7.57-7.60 (m, 2H); 3C NMR (100
MHz, CDCl3) 621.5,86.8,102.3,121.8,124.9,128.4,128.8,129.4,129.6,129.7,129.9,132.0, 132.6,
134.9, 138.4, 142.1, 144.7; MS (FAB™) m/z (%) 377 ((M+H]", 100), 202 (17), 154 (18), 136 (15), 93
(19); HRMS (FAB™) calcd for C23H;s*>CIOS ([M+H]"Y): 377.0767, found: 377.0766.

(E)-1-[(1-Chloro-2-phenylprop-1-en-1-yl)sulfinyl]-4-methylbenzene [(E)-2e]. (E)-2e: Colorless
solid; mp 79.7-80.4 °C; IR (ATR) 3054, 3000, 2920, 1594, 1489, 1432, 1083, 1050, 1031, 1015, 900,
813, 761, 702 cm™'; '"H NMR (500 MHz, CDCl3) 6 2.32 (s, 3H), 2.40 (s, 3H), 7.29 (d, J = 8.2 Hz,
2H), 7.34-7.36 (m, 2H), 7.39-7.48 (m, 5H); '3*C NMR (126 MHz, CDCl3) 6 21.5,24.2,125.0, 128.1,
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128.80, 128.81, 129.7, 136.7, 138.7, 138.9, 141.7, 147.8; MS (FAB") m/z (%) 291 ([M+H]", 100);
HRMS (FAB") caled for C16Hi63CIOS ([M+H]"): 291.0610, found: 291.0609. ['*C]-(E)-2¢: 'H NMR
(500 MHz, CDCl3)  2.32 (d, J = 6.3 Hz, 3H), 2.40 (s, 3H), 7.29 (d, J = 8.6 Hz, 2H), 7.34-7.37 (m,
2H), 7.40-7.47 (m, 5H); *C NMR (126 MHz, CDCl3) § 21.4, 24.1 (d, J = 42.0 Hz), 124.9, 128.1,
128.7,128.8,129.7,136.6 (d, J=81.6 Hz), 138.6 (d, /= 2.4 Hz), 138.8 (d, J=52.8 Hz), 141.6, 147.7
('3C-labeled, J =42.0, 52.8, 81.6 Hz).

(£)-1-|(1-Chloro-2-phenylprop-1-en-1-yl)sulfinyl]-4-methylbenzene [(Z)-2e]. (Z)-2e: Colorless
solid; mp 88.3-89.2 °C; IR (ATR) 3060, 2956, 1490, 1435, 1087, 1054, 893 807, 704 cm™!; 'H NMR
(301 MHz, CDCl3) & 2.43 (s, 3H), 2.61 (s, 3H), 7.23-7.41 (m, 7H), 7.57 (d, J = 8.3 Hz, 2H); 13C
NMR (76 MHz, CDCl3) & 21.5, 22.7, 124.5, 127.3, 128.4, 128.6, 129.9, 134.9, 138.6, 139.6, 141.8,
145.2; MS (FAB") m/z (%) 291 ([M+H]*, 100); HRMS (FAB™) calcd for CisHi6>>CIOS ([M+H]Y):
291.0610, found: 291.0609. ['*C]-(Z)-2e: 'H NMR (500 MHz, CDCl3) 4 2.42 (s, 3H), 2.61 (d, J=6.9
Hz, 3H), 7.24-7.26 (m, 2H), 7.31-7.38 (m, 5H), 7.57 (d, J = 8.6 Hz, 2H); '3C NMR (126 MHz,
CDCl) 6 21.5,22.6 (d,J=42.0 Hz), 124.5,127.2,128.4 (d, J= 3.6 Hz), 128.5,129.9, 134.8 (d, J =
82.2 Hz), 138.5,139.5 (d, J= 52.8 Hz), 141.8, 145.2 (}3C-labeled, J = 42.0, 52.8, 82.2 Hz).

(E)-1-[(1-Chloro-2-methyl-4-phenylbut-1-en-3-yn-1-yl)sulfinyl]-4-methylbenzene [(E)-2f].
Yellow solid; mp 94.0-95.0 °C; IR (ATR) 3061, 2921, 2186, 1594, 1574, 1492, 1446, 1083, 1063,
925, 815, 759, 687 cm™'; 'TH NMR (500 MHz, CDCls) & 2.18 (s, 3H), 2.41 (s, 3H), 7.31 (d, /= 8.0
Hz, 2H), 7.37-7.43 (m, 3H), 7.53-7.55 (m, 2H), 7.63 (d, J = 8.0 Hz, 2H); '*C NMR (126 MHz,
CDCl3) 621.4,21.5,85.7,99.8,121.9, 124.3, 125.9, 128.6, 129.5, 129.9, 131.7, 139.0, 141.9, 145.1;
MS (FAB*): m/z (%) 315 [(M+H)*, 100], 192 (26); HRMS (FAB™) calcd for CisH16*>C1OS ([M+H]"):
315.0610, found: 315.0608.

(£)-1-[(1-Chloro-2-methyl-4-phenylbut-1-en-3-yn-1-yl)sulfinyl]-4-methylbenzene [(Z)-21].
Colorless solid; mp 109.0-110.0 °C; IR (ATR) 3019, 2923, 2232, 2187, 1568, 1489, 1442, 1084,
1053, 1027, 1014, 896, 813, 756, 687 cm™'; "TH NMR (399 MHz, CDCls) § 2.41 (s, 3H), 2.49 (s, 3H),
7.31-7.39 (m, 5H), 7.46-7.49 (m, 2H), 7.53 (d, J= 8.2 Hz, 2H); *C NMR (100 MHz, CDCl3) § 20.5,
21.5,87.0,100.0, 121.8, 124.5, 127.3, 128.5, 129.5, 130.0, 132.0, 138.2, 142.0, 142.1; MS (FAB"):
m/z (%) 315 [((M+H)*, 100]; HRMS (FAB") caled for CisHi6*>CIOS ([M+H]"): 315.0610, found:
315.0609.
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1,1-Bis(4-methoxyphenyl)-3-methyl-1-butene (10). Rr = 0.25 (hexane/EtOAc 30:1); yellow oil; IR
(ATR) 2958, 2932, 2835, 1606, 1509, 1463, 1283, 1240, 1172, 1034, 827, 756 cm™!; 'TH NMR (399
MHz, CDCl3) 6 1.00 (d, J= 6.6 Hz, 6H), 2.45 (d of sepet, J=10.0, 6.6 Hz, 1H), 3.78 (s, 3H), 3.83 (s,
3H), 5.75 (d,J=10.0 Hz, 1H), 6.79 (d, J = 8.8 Hz, 2H), 6.90 (d, /= 8.8 Hz, 2H), 7.09 (d, /= 8.8 Hz,
2H), 7.14 (d, J = 8.8 Hz, 2H); '3C NMR (126 MHz, CDCl3) & 23.4, 28.7, 55.2, 55.3, 113.4, 113.5,
128.3, 130.8, 133.1, 135.6, 135.9, 138.1, 158.4, 158.6; MS (EI") m/z (%) 282 (M*, 100), 267 (30),
251 (21); HRMS (EI") calcd for C19H2202: 282.1620, found: 282.1621.

1,2-Diphenylethyne (4b). Colorless solid; mp 57.2—-57.8 °C; IR (ATR) 3064, 1600, 1493, 1443, 1070,
1026, 918, 754, 688 cm™'; 'TH NMR (400 MHz, CDCl3) 8 7.32-7.37 (m, 6H), 7.52—7.54 (m, 4H); 13C
NMR (126 MHz, CDCl3) 6 89.4,123.3,128.3, 128.4, 131.6; MS (EI): m/z (%) 178 (M*, 100); HRMS
(EI) calcd for Ci4Hio: 178.0783, found: 178.0783.

5-Methyl-1-phenyl-3-(2-phenylethyl)hex-3-ene (11). Rr= 0.57 (hexane/EtOAc 30:1); colorless oil;
IR (ATR) 3063, 3029, 2954, 2932, 2864, 1603, 1496, 1453, 744, 696 cm~!; 'H NMR (500 MHz,
CDCl3) 6 0.85 (d, J= 6.6 Hz, 6H), 2.27-2.30 (m, 2H), 2.33-2.37 (m, 4H), 2.46 (d of sepet, J = 9.5,
6.6 Hz, 1H), 2.66-2.73 (m, 4H), 4.96 (d, J = 9.5 Hz, 1H), 7.17-7.19 (m, 6H), 7.25-7.30 (m, 4H); '3C
NMR (100 MHz, CDCls) 6 23.4,27.0,32.6,35.0,35.3,38.6, 125.7,125.8,128.2, 128.3, 128.4, 128.5,
134.1, 135.2, 142.4, 142.5; MS (EI") m/z (%) 91 (M*, 100), 278 (58); HRMS (EI") calcd for Ca1Hoe:
278.2035, found: 278.2034.

1,4-Diphenylbuta-1,3-diyne (4d). iPrMgCl (2.5 equiv) and -BuMgCl (2.5 equiv) were used. Yellow
solid; mp 83.1-83.7 °C; IR (ATR) 3049, 2925, 2852,2150, 1593, 1570, 1485, 1439, 1178, 1157, 1068,
1025, 916, 752, 683 cm™'; 'TH NMR (400 MHz, CDCl3) 6 7.31-7.39 (m, 6H), 7.52—-7.55 (m, 4H); 13C
NMR (126 MHz, CDCls) 8 73.9, 81.6, 121.8, 128.5, 129.2, 132.5; MS (EI): m/z (%) 202 (M*, 100);
HRMS (EI) caled for Ci¢Hio: 202.0783, found: 202.0783.

Prop-1-yn-1-ylbenzene (4e). 4e: Yellow oil; IR (ATR) 2919, 2855, 1726, 1599, 1490, 1441, 1276,
754, 690 cm™'; 'H NMR (301 MHz, CDCls) & 2.05 (s, 3H), 7.26-7.30 (m, 3H), 7.37-7.40 (m, 2H);
13C NMR (126 MHz, CDCls) §4.4,79.7, 85.8, 124.0, 127.5, 128.2, 131.5; MS (EI): m/z (%) 116 (M,
100); HRMS (EI) calcd for CoHs: 116.0626, found: 116.0626. [2-*C]-d4e: 'H NMR (500 MHz,
CDCls) § 2.05 (d, J = 10.9 Hz, 3H), 7.24-7.29 (m, 3H), 7.38-7.39 (m, 2H); 3C NMR (126 MHz,
CDCls) § 4.3 (d, J = 68.4 Hz), 79.6 (d, J = 180.5 Hz), 85.8 (3C-labeled, J = 68.4, 180.5 Hz), 124.1
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(d, J=13.2 Hz), 127.5,128.2, 131.5 (d, J = 2.4 Hz). Position of '*C-labelled carbon was confirmed
by hydogenation of 2-'3C-1-propyn-1-ylbenzene [2-'3C]-4e in the presence of Pd/C. 2-13C-
propylbenzene: 'H NMR (500 MHz, CDCls) 6 0.94 (dt, J = 4.2, 7.4 Hz, 3H), 1.65 (d of sextet, J =
126.6, 7.4 Hz, 2H), 2.58 (dt, J = 4.2, 7.4 Hz, 2H), 7.15-7.18 (m, 3H), 7.24-7.28 (m, 2H); '*C NMR
(126 MHz, CDCls) & 13.9 (d, J = 33.6 Hz), 24.6 (13C-labeled, J = 33.6 Hz), 38.1 (J = 33.6 Hz), 125.6,
128.2,128.5,142.7.

Penta-1,3-diyn-1-ylbenzene (4f). iPrMgCl (2.5 equiv) and #-BuMgCl (2.5 equiv) were used.
Colorless oil; IR (ATR) 3057, 2914, 2250, 1595, 1490, 1443, 1375, 1070, 1025, 916, 755, 689 cm™!;
"H NMR (399 MHz, CDCls) 8 2.02 (s, 3H), 7.27-7.35 (m, 3H), 7.46-7.48 (m, 2H); '*C NMR (126
MHz, CDCIl3) 3 4.6, 64.3, 74.2, 74.4, 80.4, 122.1, 128.4, 128.8, 132.5; MS (EI): m/z (%) 140 (M",
100); HRMS (EI) calcd for Ci1Hs: 140.0626, found: 140.0625.

1-Chloro-4-ethynylbenzene (4g). Yellow solid; mp 43.2-43.8 °C; IR (ATR) 3263, 1591, 1487, 1397,
1088, 1014, 823 cm™'; 'H NMR (400 MHz, CDCl3) & 3.11 (s, 1H), 7.30 (d, J = 8.8 Hz, 2H), 7.42 (d,
J=8.8 Hz, 2H); *C NMR (126 MHz, CDCl3) § 78.2, 82.5, 120.6, 128.7, 133.4, 134.9; MS (EI): m/z
(%) 136 (M*, 100), 101 (19); HRMS (EI) caled for CsHs*>Cl: 136.0080, found: 136.0080.
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o) ---- PROCESSING PARAMETERS —---
HO I dc_balance( 0, FALSE )
N S sexp( 0.2[Hz], 0.0[s] )
j trapezoid( O[%], O0[%], 80[%], 100[%] )
zerofill( 1 )
MeO Z cl ££t( 1, TRUE, TRUE )
machinephase
ppm
Filename = AA15-No3 Proton-1-2.
Author = delta
Experiment = proton.jxp
Sample_Id = AR15-No3
Solvent = CHLOROFORM-D
= - Actual Start Time = 29-JUN-2018 15:14:17
& S Revision Time = 6-FEB-2021 15:30:33
b P !
Comment = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proton
g = Dim_Title = Proton
d = Dim Units [ppm]
Dimensions =x
site = JNM-ECS300
Spectrometer = DELTAZ_NMR
_ Field Strength = 7.0586013[T] (300 [MH:
2 E X Acq Duration = 2.90717696(s]
_ = X Demain = 1H
X Freq 300.52965502 [MHz ]
X Offset 5[ppm]
3 X_Points = 16384
2 X_Prescans 1
= X_Resolution 0.34397631 [Hz]
= X_Sweep = 5.63570784 [kHz]
2 ). W A A lm L I X _Sweep_Clipped 4.50856628 [kHz]
= = Irr Domain Proton
R L S B S S RS R LR SRR RS R (e - 30052965502 Mz
9.0 8.0 5.0 4.0 3.0 2.0 1.0 0 Irr Offset = 5[ppm]
Tri_Domain = Proton
| ‘ / | Tri_Freq = 300.52965592 [MHz]
— z ! - IR Tri_Offset = S[ppm]
EEEoBRS2RESSES z 2ag s Clifped - mise
LR AR R LR & = = = Scans -8
L T S S - R VR v < e i -
X : parts per Million : Proton Total_Soans 8
13
C NMR
. seoL )
1 e} ---- PROCESSING PARRMETERS —---
] HO a dc_balance( 0, FALSE )
= S sexp( 2.0[Hz], 0.0(s) )
= trapezoid( O[%], 0[%], 80[%], 100([%] )
[ cl zerofill( 1)
1 MeO £Ft( 1, TRUE, TRUE )
] machinephase
ppm
1 Filename = AA15-carbon_Carbon-1
Author delta
] Experiment = carbon. jxp
Sample_Id AR15-carbon
1 Solvent = CHLOROFORM-D
Actual_Start Time = 2-OCT-2018 10:43:11
Revision_Time = 6-FEB-2021 15:45:51
Comment = single pulse decouplq
= Data_Format = 1D COMPLEX
- Dim Size = 26214
1 ¥ _Domain Carbon
] Dim Title carbonl3
Dim Units [ppn]
B Dimensions =X
Site JNM-ECAS0011
1 Spectrometer = DELTAZ_NMR
1 Field Strength = 11.7473579[T] (500 [M{
] X Acq Duration = 0.83361792[s]
- ¥ Domain = 13¢c
= X Freq 125.76529768 [Miz]
= X_offset = 100[ppm]
g X_Points 32768
gz ] X_Prescans 4
2 X Resolution = 1.19959034 [Hz]
'§, = — ey Rl bk i g X_Sweep 39.3081761 [kHz]
.‘ul...ww..lnul...wu..lnu|...."|..,.|.."r..,n‘w....}u..,nu[....}u..,..H]....W....“...Wur.x—s“ep—CIipped 31.44654088 [kHz]
Irr_Domain = Proton
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 Irr_Freg = 500.15991521 [MHz]
’|‘ /| /| | , I\U- (\ I IIF_Offset = 5.0[ppm]
A\ PO ZAN AN A clipped = FALSE
\ - ! \ N / sl [ Scans 512
o2 A2ITLRSESRRS ZREZE o 2 Total_Scans = 512
fjoa Mo olon o oo o el R m o o
2E SEEeRARAAIC ZEEES aan = Relaxation Delay = 2[s]
X : parts per Million : Carbon13 Beovr_Gain 24




'"H NMR of 2a

OMe
o 5B JEOL
- l || ‘\
- o -~~~ PROCESSING PARAMETERS ----
S sexp( 0.2[Hz], 0.0(s]
e Xy trapezoid( 0[%], 0[%], 80[%], 100[%] )
- zerofill( 1)
Cl ££t( 1, TRUE, TRUE )
[ MeO machinephase
s 2a ppm
A Lag]
24 Filename = AA21_Proton-1-1.3jd
Author = delta
= Experiment = proton.jxp
S Sample_Id = AA21
Solvent = CHLOROFORM-D
o 4 o Actual_Start_Time = 26-NOV-2020 14:05:
< Ao f\o Revision_Time = 27-NOV-2020 11:19:
s Comment. = single_pulse
= Data_Format = 1D COMPLEX
i Dim_Size = 13107
24 X_Domain = Proton
Dim Title = Proton
v Dim Units = [ppm]
= Dimensions =X
Site = JNM-ECZ400S/L1
- Spectrometer = JNM-ECZ400S/L1
=3
Field Strength = 9.36627879(T] (400
e ] X_Acq_Duration = 2.19152384(s]
o X Domain =18
X Freq = 398.78219799 [MHz]
[ X _Offset = 5[ppm]
o © X_Points = 16384
9 X Prescans =1
g =] X Resolution = 0.4563035[Hz]
= L] X_Sweep = 7.47607656 [kHz]
E ) ] L X_Sweep_Clipped = 5.98086124 [kHz]
o Irr_Domain = Proton
T T T T T T T T T T T T T T T | Ier_Freg = 398.78219799 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 0 2.0 1.0 0 Irx_Offsec = Slppnl
Tri_Domain = Proton
J| ’ ‘ ‘ Tri_Freq = 398.78219799 [MHz]
/A Tri_Offset = 5(ppm]
% e “ = = Blanking = 2[us]
) P e & S Clipped = FALSE
~ - e o - = Scans =8
X : parts per Million : Proton Total Scans =8

BC NMR of 2a

OMe
= JEOL
- o ---- PROCESSING PARAMETERS ----
=] g sexp( 2.0[Hz], 0.0[s] )
AN trapezoid{ 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
Cl ££ft( 1, TRUE, TRUE }
= MeO machinephase
=~ ppm
2a
<=4
o :
Filename AA21 Carbon-1-3
Author delta
Experiment carbon. jxp
=3 Sample Id = AA21
wi Solvent = CHLOROFORM-D
Actual Start Time = 26-NOV-2020 14:
Revision Time = 26-NOV-2020 14:
24 Comment = single pulse de
Data_Format 1D COMPLEX
Dim Size 26214
X_Domain = Carbonl3
=) Dim Title = Carbon13
e Dim Units [ppm]
Dimensions X
Site JNM-ECZ400S/L1
= Spectrometer = JNM-ECZ400S/L1
L Field Strength = 9.36627879[T] (
X_Beq Duration = 1.03809024(s]
- X Domain 13¢
2od X Freq 100.27385305 [MH
=i X_Offset = 100 [ppm]
= X_Points = 32768
z X Prescans ]
2 ‘ X Resolution = 0.96330739[Hz]
RECE rv— » " " P X X_Sweep = 31.56565657 [kHz
i R i o e o o X_Sweep_Clipped = 25.25252525 [kHz
L B B L B L 0 L B L L B L L B LB N LR Ix:r_Domj.n = Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0° 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 i::-g;:;‘n = gi:é;fn”” [
) I\ ) 4 Blanking = 5[us]
/\ 7 / A\
/ AN A AN A Clipped
SS Clenh = \o T W DS -~ e R ] Scans
SO REERIZfE 23 228 %Y g Total scans
SC = —m =SS QT en e e -
LY Im@ommaaa 2o Lol i al Relaxation Delay = 2[s]
X : parts per Million : Carbon13 Recvr Gain = 50
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] - OMe
1 o =)
] S & an g JEOL
-] 7= s k. g
7 Pl T 2
1 o ---- PROCESSING PARAMETERS ----
1 g de balance( 0, FALSE )
] AN sexp( 0.2[Hz], 0.0[s]
q trapezoid( 0[%], O[%], 80[%], 100[%] )
1 F zerofill( 1)
1 MeO ££t( 1, TRUE, TRUE )
=] machinephase
= 5 ppm
] =
] s
] é” Filename AR35-2week? (500) Prot|
E Author delta -
] Experiment = proton.ixp
= Sample_Id = AA35-2week?
] Solvent = CHLOROFORM-D
1 Actual _Start Time = 2-NOV-201B 12:57:32
1 Revision_Time = B-MAR-2019 14:59:04
] Comment = single pulse
] Data Format = 1D COMPLEX
1 Dim_Size = 13107
= ] X_Domain = Proton
i) Dim Title Proton
] Dim Units [ppm)
1 Dimensions X
1 Site = JNM-ECAS001I
1 Spectrometer = DELTA2 NMR
1 Field Strength 11.7473579[T] (500 [MH=z
Eh X_Acq Duration 1.74587904[s]
-] X_Domain 1H
] X_Freq 500.15991521 [MHz]
] X_Offset 5.0 [ppm]
o X_Points = 16384
2 1 X_Prescans =1
= ] X Resolution 0.57277737 [Hz]
E ] X_Sweep 9.38438438 [kHz]
B _1 L . _Jd D . X_Sweep_Clipped = 7.50750751 [kHz]
= & Irr_Domain Proton
L B e B L L B L L L B B B LU S S L B U R e ey [ 62 P 500.15991521 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 Irr_Offset = 5.0 [ppm]
| Tri Domain Proton
/ I\ Tri Freq = 500.15991521 [MHz]
I Tri_Offset = 5.0[ppm]
= = Clipped FALSE
0 £ - Scans =8
e al Total_Scans =8
OMe
2 £% JEOL 5
] e & oF
ol
1 = Il
1 ,L e} ---- PROCESSING PARAMETERS ----
] I dc_balance( 0, FALSE )
x-S sexp( 2.0[Hz], 0.0[s] )
1 trapezoid( 0[%], 0[%], 80[%], 100[%] )
J F zerofill( 1)
MeO ££t( 1, TRUE, TRUE )
1 machinephase
] m
= 5 pp
=
a
] Filename = AA35-13C(500) Carbon-1
Author = delta -
1 Experiment = carbon.jxp
J Sample_Id = AR35-13C
Solvent = CHLOROFORM-D
1 Actual _Start Time = 7-NOV-2018
J Revision Time = 22-JAN-2021
1 Comment = single pulse decoupled
1 Data Format = 1D COMPLEX
| Dim_Size = 26214
S X_Domain = Carbon
<= Dim Title = Carbonl3
- Dim Units = [ppm]
Dimensions =X
1 Site = JNM-ECAS00II
J Spectrometer = DELTAZ_NMR
1 Field Strength = 11.7473579[T] (500[MHz
1 X Acq Duration = 0.B3361792[s]
-~ | X Demain = 13c
é X_Freq = 125.76529768[MHz]
s 4 X_offset = 100 [ppm]
g X_Points = 32768
Z X_Prescans =4
z2 11 J l | X Resolution = 1.19959034[Hz]
= o o i A ineh X_Sweep = 39.3081761[kHz]
i i ' B M ST X_Sweep Clipped = 31.44654088 [kHz]
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 Irr Domain = Proton
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 Irr Freq = 500.15991521 [MHz]
I IR | | Trr Offset = 5.0[ppm]
A S AN AN A Clipped = FALSE
- \ Y AR A AN JA Scans = 512
SE5223283258 8% 280 g |motdsems  -s2
magFokmAngia =8 S o =
EENARSHNESRS 22 EEE b A |Retaxation pelay - 21s)
s R e e Recvr_Gain = 26
X : parts per Million : Carbon13 Temp Get = 23.2[dC]
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'"H NMR of 6

= ]
: OMe
- o =
] Sg= JEOL ;
. o0 o omo
~ P A
] o) —-—- PROCESSING PARAMETERS ————
o] I dc_balance( 0, FALSE )
- AN S sexp( 0.2[Hz], 0.0[s] )
1 ‘ trapezoid( O[%], O[%], 80[%], 100[%] )
- - Br zerofill{ 1 )
- s MeO ££t( 1, TRUE, TRUE )
] ten [ i machinephase
< 4 ppm
= 6
- ]
= Filename de Br Proton-1-5.3jdf
Author delta
o Experiment proton. jxp
= Sample Id Br-2
|22 Solvent CHLOROFORM-D
- S B Actual Start Time = 16-APR-2019 11:00:10
= bila - Revision_Time 25-JAN-2021 11:27:12
] Comment = single_pulse
e Data_Format = 1D COMPLEX
= Dim Size = 13107
] X_Domain = Proton
b} Dim_Title = Proton
=3 Dim Units = [ppm]
] Dimensions =x
-t site = JNM-ECS300
< Spectrometer = DELTAZ_NMR
Field Strength = 7.0586013[T] (300[MHz]
X_Aog Duration = 2.90717696[s]
1 X_Domain = 1H
ey X_Freq = 300.52965592 [MHz]
= X_Offset 5 [ppm]
PR X_Points = 16384
2 _ 1 X_Prescans =1
R y j ,J X_Resolution 0.34397631[Hz]
'g ] t L x:s»,ggp 5.63570784 [kHz]
ER. J 1 X_Sweep_Clipped = 4.50856628 [kHz]
< =] - _ J - bo IZr_Domain Proton
T T T T T T T T T T T T T T T T T T T T ] I Freq 300.52965592 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr_Offset - ilepnl
Tri_Domain = Proton
L. 1 Tri Freq = 300.52965592 [MHz]
AR / Tri_Offset 5[ppm]
CHXRADD =TT SO S — % o 2 Clipped = FALSE
SxXCASESrm mCR&E ATl = a Z
FEFmAmAaAMNAOG R % ® % x 2 = e Scans =38
A e - R R ] e e I — Total Scans =8
X : parts per Million : Proton
13
C NMR of 6
g dgeoLJ
o ---- PROCESSING PARAMETERS ----
n sexp( 2.0[Hz], 0.0[s] )
x-S trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
Br ££t( 1, TRUE, TRUE )
MeO machinephase
22
6
Filename = de_Carbon-1-4.3j
Author delta
Experiment = carbon.jxp
Sample_Id ac
Solvent = CHLOROFORM-D
Actual Start Time = 17-JAN-2020 15:
Revision_Time = 17-JAN-2020 17:
Comment = single pulse de
Data Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbonl3
Dim Title Carbonl3
Dim Units [ppm)
Dimensions X
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T) (
X_Aeq Duration = 1.03809024[s]
_ X Domain 13c
= X _Freq 100.27385305 [MH
= X_Offset 100 [ppm]
S X_Points 32768
i X_Prescans 4
z X Resolution 0.96330739 [Hz]
= - . bt P P 4 X_Sweep 31.56565657 [kHz
-~ 1 M i T M M " | X_sweep_clipped = 25.25252525[kHz
R R I I I L I I I I I R R I L RS A R I R RS Ra s - e Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10,0 0 Irr_Freq 398.78219799 [MH
1 I I I Irr_Offset = 5[ppm]
N A ) Blanking 5[us]
N ST N /A Clipped = FALSE
agn no-xwnz g ~o <+ Socans = 512
oz YEEERES 5% ] 7 Total Scans = 512
S om =] = =N Lallial — -
EEY Eomzdld oo “n m Relaxation Deley - 21e)
X : parts per Million : Carbon13 Recvr Gain = 50

S11



OMe
— [ angag]
5 (285 JEOL
) &
-7 b
- ] (e} ---- PROCESSING PARAMETERS ----
= g sexp( 0.2[Hz], 0.0[s] )
A trapezoid( 0[%], O[%], B0[%], 100[%] )
zerofill( 1 )
OMe ££t( 1, TRUE, TRUE )
MeO machinephase
PPR
7
Filename KS110-2_Proton-1-1
Author delta
Experiment = proton.jxp
Sample_Id = KS110-2
Solvent = CHLOROFORM-D
Actual Start Time = 26-NOV-2020 13:59:
Revision Time = 26-NOV-2020 14:00:
% =) =] Comment = single pulse
i P Data Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim Title Proton
i o Dim Units [ppm]
3 PSS Dimensions X
B dici Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength 9.36627879[T] (400
X_Acq Duration 2.19152384[s]
X_Domain 10
X_Freq 398.78219799 [MHz]
X Offset 5[ppm]
o X_Points = 16384
2 X Prescans =1
] X Resolution 0.4563035 [Hz]
b X Sweep 7.47607656[kHz]
1 L X_Sweep_Clipped = 5.98086124 [kHz]
= o4 AL u — Izr_Domain Proton
R B e e e I e e e o A RARmaass s e n s T T 398.78219799 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 30 2.0 1.0 0 Irr Offset = 5(ppm]
Tri_Domain Proton
‘ ‘ Tri Freq = 398.78219799[MHz]
p— - Tri_Offset = 5[ppm]
Lol =T T - o =] Blanking 2[us]
GERAHm AR s 5 g S |clipped - EALSE
e o el ol el -] [} — =] Scans =8
X : parts per Million : Proton Total Scans =8
13
C NMR of 7
J OMe
s JEOL !
=
)
1 (e} ---- PROCESSING PARAMETERS ----
1 n de_balance( 0, FALSE )
AN S sexp( 2.0[Hz], 0.0[s]
1 trapezoid( 0[%], 0[%], 80[%], 100([%] )
1 OMe zerofill( 1, TRUE )
1 MeO ££t( 1, TRUE, TRUE )
| machinephase
7 ppm
=
S Filename = KS109-2_Carbon-1-1.jdf
1 Author delta
q Experiment carbon. jxp
| Sample_Id KS109-2
Solvent CHLOROFORM-D
1 Actual Start Time = 12-NOV-2020 15:16:44
1 Revision Time 24-NOV-2020 14:53:08
1 Comment = single pulse decoupled
1 Data Format = 1D COMPLEX
4 Dim_Size 26214
| X_Domain Carben
=) Dim Title Carbonl3
=l Dim Units (ppm]
- Dimensions X
| Site = JNM-ECA5001T
Spectrometer = DELTA2_NMR
q Field Strength = 11.7473579[T] (500 [MHz
] X Acq Duration = 0.83361792[s]
_ X_Domain = 13c
= A X_Freq 125.76529768 [MHz]
= i X Offset = 100 [ppm]
S X Points = 32768
Z 1 X Prescans 4
z A X Resolution = 1.19959034[Hz]
S = —in . P o 4 X_Sweep = 39.3081761 [kHz]
~ T o o X_Sweep_Clipped = 31.44654088[kHz]
R R I L L R A A S L R R R RS S R I L RS Rl LA R [ e i - Preton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freqg = 500.15991521 [MHz]
1 | Irr Offset = 5.0[ppm]
| k J 4 /1 Clipped = FALSE
FA Y I AN r 7 Scans = 526
=+ ca e = o ®w oo Wl o Total Scans = 526
B S L2 IEA 3 -
aqm «mm mEg gea = ;:uxaéan_nauy = gés]
agqe - - cvr Gain
X : parts per Million : Carbon13 Temp Get = 22.6[dC]
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'"H NMR of 8

OMe
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[
9 —-—- PROCESSING PARAMETERS ————
s dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill{ 1 )
= MeO fft( 1, TRUE, TRUE )
> = .
= g machinephase
o - 8 ppm
Filename AA62-5(500)_Proton-1-3
Author delta
Experiment proton.jxp
Sample_Id AR62-5
w|S.. Solvent CHLOROFORM-D
<|l[=F2 Actual Start Time = 31-JAN-2019 16:34:21
& ([ | Revision_Time 25-JAN-2021 12:47:32
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
X_Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
site = JNM-ECA50011
o Spectrometer = DELTA2_NMR
=
Field Strength = 11.7473579[T] (500 [MHz
X_Acq Duration = 1.74587904[s]
X_Domain = 1H
X_Freq = 500.15991521 [MHz]
X_Offset 5.0[ppm]
o X_Points = 16384
o X_Prescans =1
g X_Resolutien 0.57277737[Hz]
'g X Sweep 938438438 [kHz]
3 | X_Sweep_Clipped = 7.50750751[kz]
= U - - * ITr_Domain Proton
T T T T T T T T T T T T T T T T T T T T T T ] Irr Freg 500.15991521 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr _Offset o
Tri_Domain = Proton
I Tri Freq = 500.15991521 [MHz]
R I Tri Offset 5.0 [ppm]
- = wn © Clipped = FALSE
b ! 2 b= Scans =8
e e Sl e 2 Total_Scans =8
X : parts per Million : Proton
13
C NMR of 8
1 OMe o
9 ---- PROCESSING PARAMETERS ----
1 3 dc_balance( 0, FALSE )
1 sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[8], 0[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
| MeO £ft( 1, TRUE, TRUE )
= machinephase
a 8 Ppm
] Filename AA62-13C (500)_Carben-1
Author delta -
1 Experiment = carbon.jxp
1 Sample_Id AA62-13C (500)
Solvent = CHLOROFORM-D
1 Actual Start Time = 16-FEB-2019 19:19:37
] Revision Time = 18-DEC-2020 12:10:27
1 Comment = single pulse decoupled
| Data Format = 1D COMPLEX
=} Dim_Size = 26214
= X_Domain = Carbon
-] Dim Title Carbonl3
Dim Units (ppm]
1 Dimensions X
| Site = JNM-ECA5001T
Spectrometer = DELTA2_NMR
] Field Strength = 11.7473579[T] (500 [MHz
X Acq Duration = 0.83361792[s]
= A X_Domain 13c
= X_Freq 125.76529768 [MHz]
= 1 X Offset 100 [ppm]
S R X Points 32768
Z X Prescans 4
21 X Resolution 1.19959034 [Hz]
R : Npn ren X_Sweep 39.3081761 [kHz]
- i ! - T X_Sweep_Clipped = 31.44654088[kHz)
R R I L L R A A S L R R R RS S R I L RS Rl LA R [ e i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freqg 500.15991521 [MHz]
I | Irr Offset = 5.0[ppm]
i ) 4 | Clipped FALSE
[ SN AN Seans = 512
S®uwe ® = EX=Ra S o Total Scans = 512
338 iza 228 8 g -
2R SEm Il g o = Relaxation Delay = 2[s]
e — —— Recvr_Gain =24
X : parts per Million : Carbon13 Temp Get = 19.6[dC]
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(Thousands)

X : parts per Million : 13

124949

77305 -

76.797

21.535

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

=)
o o
: 9 JeoL
- - o
1
= S Filename = ALKYNE-2A_PROTON-1-1-2.
=4 Author = Student
=g cl Experiment = proton.jxp
Solvent = CHLOROFORM
Revision Time = 25-JAN-2021 13:35:54
s 2b -
= Comment = single pulse
- Data_Format = 1D COMPLEX
Dim Size = 131072
= )(_Domai.n = 1H
= Dim Title = 1H
o1 Dim Units = [ppm]
- £ Dimensions =X
r 2 Spectrometer = ALICE_NMR
- -
= X_Domain = 1H
=] ¥_Freq = 500.15991521 [MHz]
X Offset = O[Hz]
= X _Points = 131072
= - X_Prescans =1
S X_Sweep = 9.38438477 [kHz]
) 1 Scans =8
E HH:
E Relaxation_Delay = 5
Recvr_Gain =34
Temp Get = 16.39999962[dC]
_
=
=]
=
<
4
=
E
S LA
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
' .
- N
S NONV I n o o = =3
SZIytoenadases & = S
R TS S e e o o e SO = 5 =
Lanll el el el ol S el i i el el o — =
X : parts per Million : 1H
13
C NMR of 2b
o o
1"
N8 Filename ALKYNE-2A CARBON-1-1-2
Author Student
Cl Experiment = carbon.jxp
Solvent = CHLOROFO
2b Revision_Time = 25-JAN-2021 14:05:18

Comment = single pulse decoupled
Data Format = 1D COMPLEX

Dim Size = 131072

X Domain 13¢

Dim_Title 13c

Dim Units [ppm]

Dimensions =

Spectrometer = ALICE NMR
X_Domain = 13c

X_Freq = 125.76529768 [MHz]
X_Offset = 0[Hz]

X Points = 131072
X_Prescans =4

X_Sweep = 39.30817578 [kHz]
Scans = 512
Relaxation_Delay = 2

Recvr_Gain 26

Temp Get

16.60000038 [dC])
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"H NMR of 2¢

wi
- seoL
o
fe) ---- PROCESSING PARAMETERS ----
I dc_balance( 0, FALSE )
o S sexp( 0.2[Hz], 0.0[s] )
=] trapezoid( 0[%], O[%], BO[3], 100[%] )
= cl zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase
2c Ppm
Filename = 4g_Proton-1-7.3df
<] Author delta
e Experiment proton.jxp
Sample Id 4g-H
& Solvent CHLOROFORM-D
L Actual_Start_Time = 18-0CT-2019 13:57:54
* Revision Time = 18-0CT-2019 16:50:32
Comment = single_pulse
= Data_Format = 1D COMPLEX
i Dim_Size = 13107
X_Domain Proton
Dim Title Proton
Dim Units = [ppm]
Dimensions X
Site JNM-ECA50011
Spectrometer = DELTA2_NMR
= 2 Field Strength = 11.7473579[T] (500 [MHz
= s X_Acq Duration = 1.74587904(s]
X _Domain = 1H
X _Freq = 500.15991521 [MHz]
X _Offset = 5.0[ppm]
o X_Points = 16384
2 X_Prescans =1
_8 X_Resolution = 0.57277737 [Hz]
2 X_Sweep = 9.38438438 (kHz]
z X_Sweep_Clipped 7.50750751 [kHz]
Chd ‘1 Irr_Domain Proton
T aaaaaaaay T T T Trr_Freq = 500.15991521 [MHz]
12.0 11.0 10.0 9.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 -2.0 5.0 [ppm]
Proton
‘ J \ | 500.15991521 [MHz]
[l Tri_Offset = 5.0[ppm]
0w o Clipped FALSE
REF A Scans =8
- el - Total Scans =8
X : parts per Million : Proton -
13
C NMR of 2¢
g_ ---- PROCESSING PARAMETERS ----
= o dc_balance( 0, FALSE )
oS sexp( 2.0[Hz], 0.0[s]
1 trapezoid( 0[%], 0[%], 80[%], 100([%] )
1 zerofill( 1, TRUE )
] ] ££t( 1, TRUE, TRUE )
| machinephase
] 2¢c ppm
] Filename = dg_Carbon-1-1.jdf
=] Author delta
= Experiment = carbon.jxp
1 Sample_Id 4g-C
1 Solvent = CHLOROFORM-D
1 Actual Start Time = 18-OCT-2019 14:04:25
] Revision Time = 18-0CT-2019 15:17:16
1 Comment = single pulse decoupled
1 Data Format = 1D COMPLEX
4 Dim_Size = 26214
| X_Domain = Carbon
Dim Title Carbonl3
= Dim Units (ppm]
=4 Dimensions X
- Site = JNM-ECA5001T
| Spectrometer = DELTA2_NMR
1 Field Strength = 11.7473579[T] (500 [MHz
1 X Acq Duration = 0.83361792[s]
P X_Domain 13c
= X_Freq 125.76529768 [MHz]
= | X Offset 100 [ppm]
S X Points 32768
Z X_Prescans 4
z X Resolution 1.19959034 [Hz]
RIS | X_Sweep 39,3081761 [kHz]
~ i ) M X_Sweep_Clipped = 31.44654088[kHz]
R R I L L R A A S L R R R RS S R I L RS Rl LA R [ e i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freqg 500.15991521 [MHz]
| Irr Offset = 5.0([ppm]
4\ Clipped FALSE
- AN AN Scans = 512
SRS 4 i 2o sase o Total_Scans =512
=S = s R Lo =
FTER <o [ ausa = Relaxation Delay = 2[s]
- il . Recvr_Gain 26
X : parts per Million : Carbon13 Temp Get = 23.6[dC]
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:JEDLO

| ‘ =-===- PROCESSING PARAMETERS ----

8.59

(@] de_balance( 0, FALSE )
Il sexp( 0.2[Hz], 0.0[s] )
oS trapezoid( 0[%]1, O[%], 80[%], 100[%] )
zerofill( 1)
cl £ft( 1, TRUE, TRUE )
machinephase
2o
L-2d
Filename 2d_Proton-1-1.jdf
Author delta
Experiment proton.jxp
Sample_Td = 2d
Solvent CHLOROFORM-D
F_ Actual Start Time = 26-JAN-2021 11:56:06
= Revision Time = 26-JAN-2021 11:56:31
P
Comment = single_pulse
Data_Format 1D COMPLEX
Dim Size 13107
X_Domain Proton
o Dim Title = Proton
1S Dim Units [ppm]
Dimensions b
Site = JNM-ECAS500II
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 [MHZ
X_Acq Duration = 1.74587904[s]
X_Domain 18
X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
o X_Points 16384
2 X _Prescans 1
= X_Resolution = 0.57277737[Hz]
1 X_Sweep = 9.38438438 [kHz]
El J | X Sweep Clipped = 7.50750751 [kHz]
= J N " = o -
s =] Irr Domain = Proton
L B B L B B B L B L B LI UL S I (B P 20 = 500.15991521 [MHz]
9.0 8.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr Offset = 5.0(ppm]
Tri_Domain Proton
‘ Tri_Freq 500.15991521 [MHz]
- Tri_Offset = 5.0[ppm]
[ g9 « 2 § Clipped FALSE
~ ! = k=] > Scans =
~ == o - < Total Scans =
X : parts per Millioj -
13
C NMR of L-2d
| ‘ ---- PROCESSING PARAMETERS ----
1 (@] dc_balance( 0, FALSE )
4 L sexp( 2.0[Hz], 0.0[s] )
S trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1 )
| Cl ££t( 1, TRUE, TRUE )
(=] machinephase
<= ppm
a | L-2d
| Filename = 2d_Carbon-1-1.3jdf
Author delta
1 Experiment = carbon. jxp
| sample_Id = 2d
Solvent = CHLOROFORM-D
1 Actual_Start_Time = 26-JAN-2021 11:58:27
| Revision Time = 26-JAN-2021 12:20:11
B Comment = single pulse decoupled
Data_Format 1D COMPLEX
= | Dim Size 26214
= X Domain = Carbon
=] Dim_Title = Carbonl3
Dim Units = [ppm]
R Dimensions =X
Site JNM-ECA50011
1 Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz
1 X _Acg Duration = 0.83361792[s]
-~ X _Domain = 13cC
= X Freq = 125.76529768 [MHz]
= 1 X Offset = 100 [ppm]
g X_Points 32768
% X_Prescans 4
R X Resolution 1.19959034 [Hz]
= = " | X_Swe: 39.3081761 [kHz]
— i ' X_Sweep_Clipped 31.44654088 [kHz]
L L IS I I ) R A I L R R I s L S RS LRSI L iy =il i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 500.15991521 [MHz]
I | ] | Irr Offset 5.0[ppm]
i S ;AN Clipped FALSE
- =/ \ e Scans = 512
CSICERS2ERYSSS 8 Zzed % Total_scans - 512
nommoaBHaenaGe = ca S e n
$983-282838883s = gEEE = Relaxation Delay = 2(s]
. Irooonooonmasaooas = Recvr Gain =24
X : parts per Million : Carbon13 Temp Get = 19.7(dC]
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H NMR of P-2d

:JEDLO

=
=)
-]
---- PROCESSING PARAMETERS ----
|| o sexp( 0.2[Hz], 0.0[s] )
T trapezoid( O[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
N £ft( 1, TRUE, TRUE )
machinephase
Cl ppm
S
b= P-2d
Filename 2d_P Proton-1-5.3d
Author delta
Experiment proton.jxp
= Sample Td =2d P
- Solvent CHLOROFORM-D
o 3 Actual Start Time 26-JAN-2021 17:38:
= Revision Time = 26-JAN-2021 17:42:
e I = Comment = single pulse
= 2 Data_Format 1D COMBLEX
~ - Dim Size 13107
IS X_Domain Proton
-1 Dim_Title = Proton
; Dim_Units [ppm]
Dimensions X
w ] b Site = JNMM-ECZ400S/L1
= [ Spectrometer = JNM-ECZ400S/L1
; Field Strength = 9.36627B79[T] (401
X_Aoq_Duration = 2.10152384[s]
o X_Domain 1H
=] X Freq 398.78219799 [MHz]
~ X _Offset 5 [ppm]
9 = X_Points 16384
é 9 X _Prescans 1
g 4 X_Resolution 0.4563035 [Hz]
= = X_Sweep = 7.47607656[kHz]
EE X_Sweep Clipped = 5.98086124 [kHz]
s = S Irr Domain = Proton
R I L e o o  MRBSREE s m s e s n s nae s T O 398 .78219799 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr Offset 5(ppm]
Tri_Domain Proton
| Tri Freq 398.78219799 [MHz]
FARY Tri_Offset = 5[ppm]
o =g = Blanking = 2[us]
g 2g =S Clipped = FALSE
o - < Seans =8
Total Scans =8
13
C NMR of P-2d
= o
ot
1 ---- PROCESSING PARAMETERS ----
1 Ii sexp( 2.0[Hz], 0.0[s]
e} trapezoid( 0[%]1, O[%], 80[%], 100[%] )
g zerofill{ 1 )
AN £ft( 1, TRUE, TRUE )
machinephase
Cl PPER
M-2d
Filename = 2d_P Carbon-1-3
Author = delta
Experiment = carbon.jxp
sample_Id = 2d_P
Solvent = CHLOROFORM-D
Actual_Start_Time = 26-JAN-2021 1
Revision Time = 26-JAN-2021 17:
Comment = single pulse dg
Data_Format = 1D COMPLEX
Dim Size = 26214
X Domain = Carbonl3
Dim_Title = Carbonl3
Dim Units = [ppm]
1 Dimensions X
3 Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field_Strength = 9.36627879[T] (
q X_Acg _Duration = 1.03809024[s]
-~ 1 X _Domain = 13C
= X Freq = 100.27385305 [MH
= X Offset = 100 [ppm]
g X_Points = 32768
% X_Prescans =4
2 X Resolution = 0.96330739[Hz]
= Wby A e W A A A Ay X_Swe. = 31.56565657 [kHz|
= T N M B i M o ' S X_Sweep_Clipped = 25.25252525 [kHz|
L L IR I L ) R I I L R R I s L S RS LRSI L iy =il i = Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 398.78219799 [MH
L ] I Irr Offset = 5[ppm]
b / Blanking = 5[us]
— == A ~ / Clipped = FALSE
FECOEREEEROSESE ) g 2 Scans = 512
NS S g in T gn o = = Total Scans = 512
ISEZEAAERA8ETA 2 £ A
L, ZImonmonmonoonn =1 Relaxation Delay = 2(s]
X : parts per Million : Carbon13 Reovr Gain = 50

S17



'H NMR of (E)-2e

e
| 7E dEDL:s
J “T 0
I
1 Filename = ALKYNE-2g-E (h) _PROTON-1|
] Author = Student
Cl Experiment = proton.jxp
1 Solvent = CHLOROFORM
g Revision Time = 25-JAN-2021 16:12:02
= (E)-2e )
1 Comment = single pulse
1 Data_Format = 1D COMPLEX
] Dim Size = 131072
)(_Domai.n = 1H
1 Dim_Title =18
Dim_Units = [ppm]
1 Eg Dimensions =X
] 3 Spectrometer = ALICE NMR
=
] X_Domain =18
X_Freq = 500.15991521 [MHz]
1 X Offset = 0[Hz]
X_Points = 131072
1 X_Prescans =
] X_Sweep = 9.38438477 [kHz]
= -3 scans -8
=
2 Relaxation Delay = 5
1 Recvr_Gain = 40
] Temp Get = 23.70000076[dC]
]
o)
z
g
=3 4
g
=
—g 4
Eo A
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
.
e - \
- oo e e — o
v w0 = ol oy =
= r s T PR F o e g
X : parts per Million : 1H
13
C NMR of (E)-2e
= | i
o S Filename = ALKYNE-2g-E (h) _CARBON-1
] Author = Student
cl Experiment = carbon.jxp
4 Solvent = CHLOROFORM
Revision Time = 25-JAN-2021 16:18:02
(E)-2e Comment = single pulse decoupled
1 Data_Format = 1D COMPLEX
Dim Size = 131072
1 X_Domain =13c
D:un_'l"itle = 13cC
1 Dim_Units = [ppm]
Dimensieons =x
1 Spectrometer = ALICE NMR
1 X_Domain = 13c
] X_Freq = 125.76529768 [MHz]
X_offset = 0[Hz)
= | X_Points = 131072
— X_Prescans =
J X_Sweep = 39.30817578 [kHz]
Scans = 512
1 Relaxation Delay = 2
] Recvr_Gain =28
Temp Get = 23.89999962[4C]
-
)
3
Z
E
2
=
=
=
R o e o e e e e e e ey R Ram e e e e e e e e
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90 0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0
J) : I
P 7L AN [
ggsEgs 2 885 g8
[ RRC ] R ==
SZZfAAAAA REE e
X : parts per Million : 13C
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H NMR of [PC]-(E)-2e

—3039

st
Y
Cl

["*CIHE)-2e

JEOL O

---- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )}

££t( 1, TRUE, TRUE )

machinephase
ppm
Filename = ES91-E_Proton-1-1.3jdf
Author = delta
Experiment = proton.jxp
Sample 1d = KS91-E-3
Solvent = CHLOROFORM-D
Actual Start Time = 1-AUG-2020 18:32:36
Revision_Time = 4-AUG-2020 17:49:49
Comment = single_pulse
be Data_Format = 1D COMPLEX
= Dim_Size = 13107
! X_Domain = Proton
Dim Title = Proton
Dim Units = [ppm]
Dimensions =x
Site = JNM-ECAS0011
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 [MHz
X Acq Duration = 1.74587904[s]
X_Domain =1
X Freq = 500.15991521 [MHz]
X Offset = 5.0[ppm]
o X Points = 16384
2 X _Prescans =1
b4 X Resolution = 0.57277737[Hz]
2 X _Sweep = 9.38438438[kHz]
=2 X_Sweep Clipped = 7.50750751[kHz]
=2 o Itr_Demain = Proton
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 T T T Irr Freg = 500.15991521 [MHz]
2.0 8.0 7.0 1.0 0 Irz_Offset = 5.0lppm]
| Tri_Demain = Proton
J,JUJk. A\ ‘ Tri_ Freq = 500.15991521 [MHz]
P /\ NN / \ Tri_Offset = 5.0[ppm]
—o o oo on ] = Clipped = FALSE
SSaERARES FhMe & Scans -8
Bl o S ol el el —_ Total Scans =8
X : parts per Million : Proton -
“C NMR of [°C 2
of [*C]-(E)-2e
o - o o
G & Jeou >
ci= e —
0 i 7
C. S ‘l | ---- PROCESSING PARAMETERS ----
Y dc_balance( D, FALSE )
Cl sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
13 zerofill( 1, TRUE )
[ C]-(E)-2e ££ft( 1, TRUE, TRUE )
machinephase
ppm
Filename = KS01-E_Carbon-1-1.jdf
Author = delta
Experiment = carbon.jxp
Sample Id = KS91-E
Solvent = CHLOROFORM-D
Actual _Start Time = 29-JUL-2020 13:32:31
Revision Time = 29-JUL-2020 17:45:15
Comment = single pulse decoupled
Data Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbon
Dim Title = Carbonl3
Dim _Units = [ppm]
Dimensions =x
Site = JNM-ECAS00II
Spectrometer = DELTAZ_NMR
Field Strength = 11.7473579[T] (500 [MHz
X Acq Duration = 0.83361792[s]
X Demain = 13c
X_Freq = 125.76529768[MHz]
o X_offset = 100 (ppm]
2 X_Points = 32768
4 X_Prescans =4
] X Resolution = 1.19959034[Hz]
ERE | X_Sweep = 39.3081761[kHz]
= o4 L X Swesp_Clipped = 31.44654088 [kHz]
T T T T T T T T T T T T T T e T Tvr Domain - Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr Freq = 500.15991521 [MHz]
| Irr Offset = 5.0[ppm]
7 T 1 Clipped = FALSE
_ ; / AN AN Scans = 997
Tazha = EE zoo TEoo Total_Scans = 997
s g s ZE8 5233
FESEEESE 2R REE S Relaxation Delay = 2[s]
S = _— = Recvr_Gain = 30
X : parts per Million : Carbon13 Temp Get = 24.3[dC]
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'H NMR of (Z)-2e

(Thousands)

X : parts per Million : 13C

145.215

-+
o
]

5

W\

139.556 -,

138611 ~

1245287

76.627 7

|

22,664
21507~

Revision Time

Comment
Data_Format
Dim Size

X Domain
Dim_Title
Dim Units
Dimensicns
Spectrometer

X_Domain

X _Freg
X_Offset
X_Points

X _Prescans
X sweep
Scans

Relaxation Delay
Recvr_Gain

o o
©
4 3 re 2 JEOL : 5
] % | =
o1
< J
2 cl Filename = ALKYNE-2g-Z_(h) PROTON-1|
Author = Student
Experiment = proton.jxp
. (Z)—2e Solvent = CHLOROFORM
= Revision Time = 25-JAN-2021 16:39:30
=
Comment = single pulse
Data Format = 1D COMPLEX
= Dim_Size = 131072
= X_Domain = 1H
=1 Dim Title =18
Dim Units = [ppm]
Dimensions =
= Spectrometer = ALICE NMR
b X_Domain = 1H
X_Freq = 300.52965592 [MHz]
X Offset = 0[Hz]
= X_Points = 131072
= X_Prescans =1
< X_Sweep = 5.63570801 [kHz]
Scans =16
= Relaxation Delay = 5
= Recvr_Gain = 42
[ o4 Temp Get = 22.89999962[dC]
S
=1
a
~
7
b=}
=1
%
E
S
=
=
9.0 8.0 7.0 6.0 5.0 20 1.0 0
) > | |
I AT AT SN A =) [ -] =l - wy =3
WV~ O = 0O\ T - - =3
nnmoaaeaaaaadaay ° = ° S
L e e e e A A N L i - =
X : parts per Million : 1H
13
C NMR of (2)-2e
1"
s JEOL ’
Cl
Filename = ALKYNE-2g-Z (h) CARBON-1|
Author = Student -
(2)-2e Experiment = carbon.jxp
Solvent = CHLOROFORM

25-JAN-2021 17:35:31

single pulse decoupled
1D COMPLEX

131072

13c

13c

[ppm]

X

ALICE NMR

13c

75.56823426 [MHz)
0[Hz]

131072

4

23.67424219[kHz]
512

2
50
23.39999962[dC]
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H NMR of [PC]-(2)-2e

(=3 o
<
=7 2 (2 s 2 JEOL
=1 w g b=l
-
- Cl
1 ---- PROCESSING PARAMETERS ----
(=3 dc_balance( 0, FALSE )
sl [13C]—(Z)—28 sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
= zerofill( 1 )
f£t( 1, TRUE, TRUE )
—4 machinephase
=2 PPm
= 4
=9 Filename = KS91-Z_Proton-1-1.3jdf
] Author = delta
=1 T Experiment = proton.jxp
oo 43 Sample 1d = KsS91-2
] Solvent = CHLOROFORM-D
q Actual Start Time = 29-JUL-2020 12:36:21
i Revision_Time = 29-JUL-2020 12:39:32
1 Comment = single_pulse
=] Data_Format = 1D COMPLEX
e ENES Dim Size = 13107
2 X_Domain = Proton
=4 Dim Title = Proton
i Dim Units = [ppm]
Dimensions =x
Site = JNM-ECAS0011
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 [MHz
X Acq Duration = 1.74587904[s]
X_Domain =1
X Freq = 500.15991521 [MHz]
X _Offset = 5.0[ppm]
o X Points = 16384
2 X _Prescans =1
b4 X Resolution = 0.57277737[Hz]
'% X _Sweep = 9.38438438[kHz]
] X_Sweep Clipped = 7.50750751[kHz]
2 o ¥ Irr_Domain = Proton
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 T T T Irr Freg = 500.15991521 [MHz]
2.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irz_Offset = 5.0lppm]
Tri_Demain = Proton
+ N ‘ Tri_ Freq = 500.15991521 [MHz]
SN Tri Offset = 5.0[ppm]
P o oo =3 Cl1i, d = FALSE
E 4 czed R Soans. s
il i el e e - Total_Scans =8
X : parts per Million : Proton -
“C NMR of [°C]-(2)-2
of [°C]-(2)-2¢
Q
s EE 2 N JEOL
cied e —
wy 90 <t
1 c |
1 ---- PROCESSING PARAMETERS ----
= ] 13 dc_balance( D, FALSE )
- [*°C]-(2)-2e sexp( 2.0[Hz), 0.0(s] )
1 trapezoid( 0[%], 0[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
] ££t( 1, TRUE, TRUE )
= machinephase
] ppm
= ]
=]
1 Filename = KS901-2_Carbon-1-1.jdf
~] Author = delta
< Experiment = carbon.jxp
] Sample Id = Ks91-2
Solvent = CHLOROFORM-D

0.4
T

02 03

0.1

abundance

I

— =
o O e
——\0 O
nERAag s
wiw v v v
TEEIzz=z
X : parts per Million : Carbon13

~

%
=
sy

e
&
=
=
o

138.544

o
=)
=2
=
&

o
]
o0
]

128.404

124.484

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0
}“7’}\ \l\L‘"\ \L\Lag‘

21.451°

29-JUL-2020 1.
29-JUL-2020

7:59
16:12:24

Actual_Start Time
Revision Time

Comment = single pulse decoupled
Data Format = 1D COMPLEX
Dim_Size = 26214

X_Domain = Carbon

Dim Title = Carbonl3
Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECAS50011
Spectrometer = DELTA2_NMR

Field Strength = 11.7473579[T] (500 [MHz
X_Acq Duration = 0.B3361792[s]

X Domain = 13c

X_Freq = 125.76529768[MHz]
X_offset = 100 (ppm]
X_Points = 32768

X_Prescans =4

X_Resolution = 1.19959034 [Hz]
X_Sweep = 39.3081761 [kHz]
X _Sweep Clipped = 31.44654088[kHz]
Irr_Domain = Proton

Irr Freq = 500.15991521 [MHz]
Irr Offset = 5.0[ppm]

Clipped = FALSE

Scans = 1024

Total_Scans = 1024

Relaxation Delay = 2[s]

Recvr_Gain =30

Temp Get = 24.5[dc]
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H NMR of (E)-2f

:JEDLD

| | ---- PROCESSING PARAMETERS ----

—8.02
3.00
3.00

2802

o do_balance( 0, FALSE )
I sexp( 0.2[Hz]l, 0.0[s] )
S trapezoid( 0[%]1, O[%], 80[%], 100[%] )
zerofill( 1)
£ft( 1, TRUE, TRUE )
Cl .
machinephase
2o
(E)-2f
E<=, S
il =i Filename 2f_E_Proton-1-1.jdf
Author delta
Experiment proten.ixp
Sample_Td = 2f E
Solvent CHLOROFORM-D
Actual Start Time = 26-JAN-2021 12:28:56
Revision Time = 26-JAN-2021 12:30:09
Comment = single_pulse
Data_Format 1D COMPLEX
Dim Size 13107
X_Domain Proton
Dim Title = Proton
Dim Units [ppm]
Dimensions b
Site = JNM-ECAS500II
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 [MHZ
X_Acq Duration = 1.74587904[s]
X_Domain 18
X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
o X_Points 16384
2 X _Prescans 1
= X_Resolution = 0.57277737[Hz]
2 X_Sweep = 9.38438438 [kHz]
El J X Sweep Clipped = 7.50750751 [kHz]
£ A . N = = -
5 Irr Domain = Proton
R o T L o e o R ABRaEmm e BT T = 500.15901521 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr Offset = 5.0(ppm]
Tri_Domain Proton
| ‘ Tri_Freq 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]
g2 & g |gme I
el - < Total Scans =
‘ ‘ ---- PROCESSING PARAMETERS ----
1 o) dc_balance( 0, FALSE )
4 n sexp( 2.0[Hz], 0.0[s] )
S trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
] cl ££t( 1, TRUE, TRUE )
< machinephase
=7 ppm
(&}
1 (E)-2f
] Filename = 2f E Carbon-1-1.3df
Author delta
1 Experiment = carbon. jxp
J sample_Id = 2f E
Solvent = CHLOROFORM-D
1 Actual _Start_Time = 26-JAN-2021 12:30:39
| Revision Time = 26-JAN-2021 13:05:24
1 Comment = single pulse decoupled
| Data_Format 1D COMPLEX
=] Dim Size 26214
== X Domain = Carbon
= Dim_Title = Carbonl3
Dim Units = [ppm]
g Dimensions =x
Site JNM-ECA50011
1 Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz
X _Acg Duration = 0.83361792[s]
-~ A X _Domain = 13cC
£ ] X Freq = 125.76529768 [MHz]
= X Offset = 100 [ppm]
g X_Points 32768
% X_Prescans 4
E X Resolution 1.19959034 [Hz]
= = "~ N el o s, b X_Sweep 39.3081761 [kHz]
~ N S i X_Sweep_Clipped 31.44654088 [kHz]
L L IS I I ) R A I L R R I s L S RS LRSI L iy =il i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 500.15991521 [MHz]
Iy UL ] | ] Irr Offset 5.0[ppm]
R AT 5N Clipped FALSE
A I I\ Scans = 408
2Y-LOTLAZE 8 32RY & o Total_Scans = 408
SaS9xITEwmxr =~ SaSr o
$I2S288535 & SERE aa Relaxation Delay = 2(s]
- = == = Recvr_Gain =24
X : parts per Million : Carbon13 Temp Get = 19.8[dC]
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H NMR of (2)-2f

o
4 —_ 1
e S JEOL
] % | =
1 JI Cl
] ---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
1 trapezoid( O[%], O[%], BO[®], 100[%] )
] _ zerofill( 1 )
(Z) 2f £ft( 1, TRUE, TRUE )
1 machinephase
] ppm
<
S
1 Filename = 2f_7_Proton-1-5.3d
| — Author = delta
= Experiment = proton.jxp
1 [ Sample Id =2f 2
] Solvent = CHLOROFORM-D
Actual Start Time = 26-JAN-2021 17:05:
g Revision_Time = 26-JAN-2021 17:03:
1 Comment = single_pulse
1 AR Data Format = 1D COMPLEX
533 Dim_Size = 13107
1 i X_Domain = Proton
=4 Dim Title = Proton
- Dim Units = [ppm]
1 Dimensions =x
] Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
4 Field Strength = 9.36627879[T] (400
X_Acq_Duration = 2.19152384(s]
1 X_Domain =10
| X Freg = 398.78219799 [MHz]
X _Offset = 5[ppm]
2 1 X Points = 16384
g ] X Prescans =1
=5 X _Resolution = 0.4563035 [Hz]
g X_Sweep = 7.47607656 [kHz]

B u l N X_Sweep_Clipped = 5.08086124 [kHz]
e e T e e s S
9.0 8.0 7.0 3.0 20 1.0 0 Irr Offset = S[ppm]

| |\ ‘ ‘ Tri_Domain = Proton
A Tri_Freq = 398.78219799 [MHz]
o Tri Offset = 5[ppm]
23 2 =z Blanking = 2[us]
_x ° = Clipped = FALSE
o~ —_ <
e T Scans =8
X : parts per Million : Proton Total Scans =3
13
C NMR of (2)-2f
9
s JEOL
=
Cl
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] }
_ zerofill( 1 )
(2)-2f ££t( 1, TRUE, TRUE )
machinephase
PPER
Filename = 2f_Z Carbon-1-3
Author = delta
Experiment = carbon.jxp
sample_Id = 2f 7
Solvent = CHLOROFORM-D
Actual_Start_Time = 26-JAN-2021 1
Revision Time = 26-JAN-2021 17:
Comment = single pulse dg
Data_Format = 1D COMPLEX
Dim Size = 26214
X Domain = Carbonl3
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions X
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field_Strength = 9.36627879[T] (
X_Acg _Duration = 1.03809024[s]
_ X _Domain = 13C
= X Freq = 100.27385305 [MH
= X Offset = 100 [ppm]
g X_Points = 32768
% X_Prescans =4
2 X Resolution = 0.96330739[Hz]
= " n ! v e X_Swe: = 31.56565657 [kHz|
y ol g e ) iy W .
— X_Sweep_Clipped = 25.25252525 [kHz|
R IR R R s o s e e T T T T T T T T TN T2 DomAin = Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 398.78219799 [MH
L | I I Irr Offset = 5[ppm]
/ A K . A Blanking = 5[us]
AN I A Clipped = FALSE
PEESEHEEEE 3 2528 E Scans - 512
EXE8 TS A = =S &S = Total_Scans = 512
SEES anda 2 EREE a8
- —-—— —_——— Relaxation Delay = 2(s]
X : parts per Million : Carbon13 Reovr Gain = 50
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'H NMR of (E)-2g

(Thousands)

X : parts per Million : 13C

124.711°

77471~
77.050

76.620

21.511

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

Cl
<
s 2 JEOL
. T
g- 9 Filename 2-24(E)5 mg_PROTON-1-1-|
= s Author Student
- Experiment = proton.jxp
Solvent = CHLOROFO
g Cl Revision Time = 25-JAN-2021 17:57:48
3
— Comment = 2-24
(E)-29 Data_Format = 1D COMPLEX
=) Dim Size = 16384
=3 Di.m_’l'itle = NUL
= Dim_Units = [ppm]
Dimensions =X
= Spectrometer = ALICE_NMR
=)
o~ )(_Domai.n = NUL
- X _Freq = 500.15991521 [MAz]
- X Offset = 0[Hz]
= =1 X Points = 16384
2 o X_Prescans 1
= X_Sweep 9.38438477 [kHz)
Scans =8
=)
= Relaxation Delay = 0
= — Recvr_Gain =
= Temp Get = o[dc]
i -
=)
S
=l
5}
S e~
= 2
=
2=
=]
Fa
2
= ]
= =1 AL\ J A
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
T o ®mT oD oo oo = = = =
X CEFe Aol A~ o a &= S
ST TG T T T AT oo 0o = " s
L e e e S e e e e N [l - =]
X : parts per Million : NUL
13
C NMR of (E)-2g
E Cl
JEOL
(o] Filename = 2-19E_CARBON-1-1-2.3df
I Author = Student
S Experiment = carbon. jxp
Solvent = CHLOROFO
Cl Revision_Time = 25-JAN-2021 19:42:48
Comment. = 2-19
(E)—Zg Data_Format 1D COMPLEX
Dim_Size 32768
X _Domain = 13¢
Dim_Title = 13C
Dim Units = [ppm]
Dimensions =x
Spectrometer = ALICE_NMR
X_Domain = 13c
X Fregq = 75.56823426 [MHz]
X _Offset = 0[Hz]
X_Points = 32768
X _Prescans =
X:SNEEP = 23.67424219 [kHz]
Seans = 1024
Relaxation Delay = 0
Recvr_Gain 0
Temp_Get = o0[dc]
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'H NMR of (2)-2g

X : parts per Million : 13C

] o
th a an I
] % g s JEOL
< 9 a0 o
=5 ni \ Cl
-4 Cl Filename = 2-26(2)5 mg_PROTON-1-1-|
1 Author = Student
7 _ Experiment = proton.jxp
Solvent CHLOROFORM
- @-29
g Revision Time = 25-JAN-2021 18:41:16
o
= Comment = 2-26
& Data_Format = 1D COMPLEX
1 Dim Size = 16384
o Dim_Title =22
=1 g Dim Units = [ppm]
4 (e Dimensions =X
k. Spectrometer = ALICE NMR
] X_Domain =72
o X_Freq = 500.15991521 [MHz]
= X _Offset = 0[Hz]
* X Points = 16384
1 X_Prescans 1
B X_Sweep = 9.38438477[kHz]
] Scans =8
< ]
27 Relaxation Delay = 0
v & Recvr_Gain =0
g - Temp Get = 0[dC]
=%
puln
=+
o1
=t
s Q]
g g
3 4
z 1
-
9 4
2 o4 W 4
—VIIVIIVII|I'IV|IIIIII LN L B L L N B BN L AL LN LN LB BN AL R R B
9.0 6.0 5.0 4.0 3.0 2.0 1.0 0
o 8 & g
& < A g
o~ o~ - =1
X : parts p
13
C NMR of (2)-2g
=
- o
= s JEOL '
-
- Cl
- Cl Filename = 2-18% CARBON-1-1-2.jdf
= Author = Student
- Experiment = carbon.jxp
M (Z) 29 Solvent = CHLOROFORM
- Revision Time = 25-JAN-2021 18:35:13
-+
—_ Comment = 2-18
. Data_Format = 1D COMPLEX
- Dim_Size = 32768
X_Domain = 13c
o Dim Title = 13c
Dim_Units = [ppm]
- Dimensions =X
- Spectrometer = ALICE NMR
5}
—_ X_Domain = 13C
o X_Freq = 125.76529768 [MHz]
- X offset = 0[Hz]
X_Points = 32768
* X_Prescans =4
S X_Sweep = 39.30817578 [kHz]
~ Scans = 1024
s
Relaxation_Delay = 0
= Recvr_Gain =0
- Temp Get = 0[dc]
s
b
s
=
w o
-g =
Z <
2 " N
ShE
o o B o o o B B L o o o o e o e e  E nn
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0O
P
AN \
z/é/// Fﬂ‘ \ \\: ~ N
T2RUZEERS3 zgg z
SFoREEESaas =] b
Cl0 S v S DD % ~ s —
Tooooooaad mee o
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1 = =+
_ 3 3 5 weo—_N—=—")-owe JeoL j
% Eel ey
] / | 4a
4 =-===- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
1 sexp( 0.2[Hz], 0.0[s] )
| trapezoid( 0[%]1, O[%], 80[%], 100[%] )
zerofill( 1)
] £ft( 1, TRUE, TRUE )
= machinephase
i PPm
1 =
= <
1 <« ol
| o Filename = AA29-1-2_Proton-1-2.3d
Author = delta
4 Experiment = proton.ixp
Sample_Id = AA29-1-2
1 Solvent = CHLOROFORM-D
] Actual Start Time = 3-OCT-2018 18:32:33
Revision Time = B8-MAR-2019 13:48:23
] Comment = single pulse
Data_Format = 1D COMPLEX
] Dim Size = 13107
= X_Domain = Proten
- Dim_Title = Proton
] Dim Units = [ppm]
Dimensions =X
B Site = JNM-ECS300
Spectrometer = DELTAZ NMR
] Field Strength = 7.0586013[T] (300 [MHz]
X_Acq_Duration = 2.90717696[s]
1 X_Domain = 1H
| X_Freq = 300.52965592 [MHz]
X _Offset = 5[ppm]
[P X_Points = 16384
2 | X_Prescans =1
= X_Resolution = 0.34397631[Hz]
=R X_Sweep = 5.63570784 [kHz]
H L X Sweep Clipped = 4.50856628 [kHz]
< =~ Irr Domain = Proton
R o I L e e LARE R e R ] = 300.52965592 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Lrr Offset = 5(ppm]
Tri_Domain = Proten
N ‘ Tri Freq = 300.52965592 [MHz]
SR IR Tri_Offset = 5[ppm]
g5 @ o Clipped = FALSE
% 2 & Scans =
o ERCRC o Total Scans
X : parts per Million : -

BC NMR of 4a

! wo Yr=rAT)ow|  uEOLD)
=]
s 4
1 a ---- PROCESSING PARAMETERS ----
1 dc_balance( 0, FALSE )
] sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
1 ££t( 1, TRUE, TRUE )
=]
= machinephase
= 4 ppm
1 Filename = AA29-13C_Carbon {500} -1|
1 Author delta
] Experiment = carbon. jxp
sample_Id = AA29-13C
1 Solvent = CHLOROFORM-D
] Actual _Start_Time = 2-NOV-2018 12:27:47
] Revision Time = 22-JAN-2021 15:06:22
1 Comment = single pulse decoupled
] Data_Format 1D COMPLEX
<= A Dim Size 26214
= X Domain = Carbon
o] Dim_Title = Carbonl3
Dim Units = [ppm]
E Dimensions =x
1 Site JNM-ECA50011
] Spectrometer = DELTA2_NMR
< A Field Strength = 11.7473579[T] (500 [MHz
= X_Acg_Duration = 0.83361792([s]
-~ ] X _Domain = 13cC
£ 4 X Freq = 125.76529768 [MHz]
= ] X Offset = 100 [ppm]
s ] X_Points 32768
% X_Prescans 4
z X Resolution 1.19959034 [Hz]
= -] N X_Swe 39.3081761 [kHz]
- =] X_Sweep_Clipped 31.44654088 [kHz]
L L IS I I ) R AR I L R R I i L s RS LRSI L iy =il i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 500.15991521 [MHz]
| Irr Offset 5.0[ppm]
\ | l | Clipped FALSE
I / Scans =512
z f g - zga ] Total_Scans = 512
i = 3 @ mS® -
2 o v CoEre o Relaxation Delay = 2[s]
- - - —-= Recvr_Gain =26
X : parts per Million : Carbon13 Temp Get = 23.1[dC]
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"H NMR of 9d

1 OMe
oo ks
oo— e £ CJEDL
] mrT
1 LB
---- PROCESSING PARAMETERS ----
<] sexp( 0.2[Hz], 0.0(s]
<] trapezoid( 0[%], O[%], 80[%], 100[%] )
] zerofill( 1 )
OMe | £ft( 1, TRUE, TRUE )
MeO machinephase
1 ppm
] 9d
=1 ~
P - Filename = KS111-1 Proton-1
1 Author = delta
Experiment = proton.jxp
] Sample_Id = KS111-1
] Solvent = CHLOROFORM-D
Actual_Start Time = 24-NOV-2020 16:0
4 = Revision Time = 13-FEB-2021 17:3
(=)
4 N Comment = single_pulse
<] Data Format = 1D COMPLEX
o Dim_Size = 13107
4 X_Domain = Proton
Dim Title = Proton
N2 Dim Units = [ppm]
3 Dimensions =X
1 Site = JNM-ECZ400S/L1
1 Spectrometer = JNM-ECZ400S/L1
<] Field Strength = 9.36627879[T] (4
~] = X_Acq_Duration = 2.19152384[s]
] S X_Domain = 1H
e X_Freq = 398.78219799 [MHz
X Offset = 5[ppm]
o A X_Points = 16384
2 g X_Prescans =1
4 / X_Resolution = 0.4563035[Hz]
2 X_Sweep = 7.47607656 [kHz]
E X_Sweep_Clipped = 5.98086124 [kHz]
S e S 4 A Irr_Domain = Proton
L B B L L L B B B R R R S SRR AR RS e eaa e e nnn s b2 2201 = 398.78219799 [MHz
9.0 6.0 5.0 4.0 3.0 20 1.0 0 :2?_353# = glpl:'l
ri_Domain = Proton
) ‘ Tri_Freq = 398.78219799 [MHz
#= ) 3 Tri_Offset = 5[ppm]
55RS = 3228288 = Blastisg 2tue
MAaq——® “ %% 0 ®RE N b} Clipped = FALER
N e en e el el - Scans =8
X : parts per Million : Proton Total Scans =8
1
H NMR of 9e
] OMe
] 5 & g JEOL
FT
] - PROCESSING PARAMETERS -
< sexp( 0.2[Hz], 0.0[s] )
=l trapezoid( 0[%], 0[%], BO[%], 100[%] )
— ] zerofill( 1 )
£ft( 1, TRUE, TRUE )
= MeO machinephase
S ppm
1 E 9e
< g
oo - g
] it Filename KS112-1_Proton-1
= Buthor delta
~] Experiment proton. jxp
] sample_Id ES112-1
1 Solvent CHLOROFORM-D
Actual_Start Time 30-NOV-2020 14:3
Revision_Time = 13-FEB-2021 17:2
1 Comment = single pulse
<] Data Format = 1D COMPLEX
v Dim_Size = 13107
1 X_Domain = Proton
=] = Dim_Title Proton
= S Dim Units [ppm]
] o Dimensions X
] Site = JNM-ECZ4005/L1
=7 Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T] (4
X_Acq Duration = 2.19152384(s]
= X Domain 1H
1 X Freq 398.78219799 [MHz
4 ¥ Offset 5 [ppm]
o _ ] X_Points 16384
g 2 X_Prescans 1
s~ q X Resolution 0.4563035[Hz]
2 ] X_Sweep = 7.47607656 [kHz]
R ) X_Sweep_Clipped = 5.98086124 [kHz]
2o R Irr Domain Proton
T T T T T T T T T T T T T T T T T T e Ire Freq 398.78219709 [MHz
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr_Offset = 5lppm]
Tri_Domain = Proton
P )l\ Tri_Freq = 398.76219799 (Miz
AT ANS Tri_Offset 5[ppm]
e e e o o Blanking 2[us]
ﬁ bS] ﬁ' ‘;5 S o E g E =1 Clipped = FALSE
- R CRCRE m - = Scans 8
X : parts per Million : Proton Total Scans -8
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=] OMe e =+
=] e S = JEOL '
o 2
- it )
! ---- PROCESSING PARAMETERS ----
4 sexp( 0.2[Hz], 0.0[s] )
4 trapezoid( O[%], 0[%], 80[%], 100[%] )
] zerofill( 1 )
££t( 1, TRUE, TRUE )
MeO machinephase
Ppm
10
1 Filename KS101-2_Proton-1-4|
1 Author delta
1 Experiment proton.jxp
B Sample_Td = K5101-2
R Solvent CHLOROFORM-D
] Actual Start Time 18-SEP-2020 12:10:
=4 =3 Revision Time = 22-JAN-2021 15:38:
[} ke -
] Comment = single_pulse
] Data_Format 1D COMPLEX
Dim Size 13107
1 X _Domain Proton
1 - Dim_Title = Proton
1 ﬁ Eg Dim Units [ppm]
1 i Dimensions X
B Site = JNM-ECZ400S/L1
=1 Spectrometer = JNM-ECZ400S/L1
- Field Strength = 9.36627B79[T] (401
] o o X_Acq_Duration = 2.19152384[s]
] 2 = X_Domain 1H
| X Freq 398.78219799 [MHz]
] X _Offset 5 [ppm]
o ] X_Points 16384
2 ] X _Prescans 1
= X_Resolution 0.4563035 [Hz]
'§ 1 J X_Sweep = 7.47607656[kHz]
1 X_Sweep Clipped = 5.98086124 [kHz]
C o LS . A ST I;ribzain ppe = Proton
O B I L I T B B L B I B I [ P2 20 = 308.78219799[MHz]
9.0 E 6.0 5.0 4.0 3.0 1.0 0 Irr Offset 5(ppm]
I Tri_Domain Proton
] | 4 Tri Freq 398.78219799 [MHz]
- 4 ~ AN \ - ~ AN Tri_Offset = 5[ppm]
PO T B 20T e Smmn® S 2o Blanki! = 2[us]
ARE=2EsEREE SR % 532z L 887 Clipped’ = FALSE
L e Y R R I 2 " o el el el e e —_ m—a Scans -8
X : parts per Million : Proton Total Scans =8
13
C NMR of 10
1 OMe o
= |
77 ---- PROCESSING PARAMETERS ----
1 dc_balance( 0, FALSE )
] sexp( 2.0[Hz], 0.0[s] )
i trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
] MeO £££( 1, TRUE, TRUE )
< 4 machinephase
5] 10 een
] Filename = KS101-2_Carbon-1-1.jdf|
i Author delta
1 Experiment = carbon. jxp
] sample_Id = KS101-2
Solvent = CHLOROFORM-D
Actual_Start_Time = 18-SEP-2020 17:40:55
Revision Time = 18-SEP-2020 18:22:24
Comment = single pulse decoupled
1 Data_Format 1D COMPLEX
=] Dim Size 26214
= X Domain = Carbon
ol Dim Title = Carbonl3
] Dim Units = [ppm]
i Dimensions =x
1 Site JNM-ECA50011
] Spectrometer = DELTA2_NMR
= Field Strength = 11.7473579[T] (500 [MHz
=7 X_Acg_Duration = 0.83361792([s]
-~ X _Domain = 13cC
R X Freq = 125.76529768 [MHz]
= 1 X Offset = 100 [ppm]
g X_Points 32768
% X_Prescans 4
2 1] X Resolution 1.19959034 [Hz]
= = i > e W X_Swes 39.3081761 [kHz]
~ B S o T i T o X_Sweep_Clipped 31.44654088 [kHz]
L L IS I I ) R AR I L R R I i L s RS LRSI L iy =il i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 500.15991521 [MHz]
| I | | Irr Offset 5.0[ppm]
A P 1 N M | | Clipped FALSE
A e AN A I Scans = 542
aE SHENSEE Z8 E g =8 = Total_Scans = 542
o S =an NN me e oy Ll
rE ooney o0 moe e e Relaxation_Delay = 2[s]
- —-— R i ke Recvr_Gain =32
X : parts per Million : Carbon13 Temp Get = 25[dc]
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=1 =) <4 1
S = = F= JEOL |
[ T‘ T o
1 ---- PROCESSING PARAMETERS ----
=3 do_balance( 0, FALSE )
= sexp( 0.2[Hz], 0.0[s] )
] trapezoid( 0[%]1, O[%], 80[%], 100[%] )
9 zerofill( 1)
] £ft( 1, TRUE, TRUE )
L machinephase
i 2o
] 11 [+
1 =
-+ Filename KS59-1-3_Proten-1-7.3d
Author delta
Experiment proton.jxp
] Sample_Td = KS59-1-3
] Solvent CHLOROFORM-D
1 Actual Start Time = 11-DEC-2019 17:13:38
Revision Time = 17-DEC-2020 17:21:02
=]
] Comment = single_pulse
Data_Format 1D COMPLEX
Dim Size 13107
X_Domain Proton
Dim Title = Proton
Dim Units [ppm]
Dimensions x
Site = JNM-ECAS500II
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 [MHZ
= X_Aeq Duration = 1.74587904[s]
1 = X_Domain 18
1 X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
o — X_Points 16384
2 ] X _Prescans 1
s ] X_Resolution = 0.57277737[Hz]
'§ X_Sweep = 9.38438438 [kHz]
] X Sweep Clipped = 7.50750751 [kHz]
< =4 A I;@?.;;in PP = Proton
R o T L o e o R ABRaEmm e BT T = 500.15991521 [MHz]
9.0 6.0 5.0 4.0 1.0 0 Irr_Offset = 5.0(ppm)
Tri_Domain Proton
- ,L\ Tri_Freq 500.15991521 [MHz]
. == — g AN Tri_Offset = 5.0[ppm]
S = T oesz Clipped FALSE
A Ao s == = ! ] Scans =
e e e e A i —_ S s Total Scans =
X : parts per Million : Proton -

BC NMR of 11

dEDLo

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]

trapezoid( O[%], O[%], 80[%], 100[%] }
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase
PPm

11
Filename = KS59-1-3_Carbon|
Author = delta
Experiment = carbon.jxp
sample_Id = Ks59-1-3
Solvent = CHLOROFORM-D

Actual_Start Time
Revision Time

17-JAN-2020 1
17-JAN-2020 11:|

Comment. = single pulse de
Data_Format = 1D COMPLEX

Dim Size = 26214

X Domain = Carbonl3
Dim_Title = Carbonl3

Dim Units = [ppm]
Dimensions X

Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1

9.36627879[T] |
1.03809024[s]

Field Strength
X_Acq_Duration

— X Domain 13C
£ X Freq = 100.27385305 [MH
= X Offset = 100 [ppm]
g X_Points = 32768
E X_Prescans =4
2 X Resolution = 0.96330739[Hz]
£ T e P aite ey L ey < 31.56565657 [kiiz
= B M X_Sweep_Clipped = 25.25252525 [kHz
L L IR I L ) R I I L R R I s L S RS LRSI L iy =il i - proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 398.78219799 [MH
i L L L Irr Offset = 5[ppm]
~ - A LA Blanking = 5[us]
o AN SISV NN Clipped = FALSE
g 2 583 S2@RER Soans - 423
= 3 = ARG S e Total_Scans = 423
ey v ~r~ QO 0w sF oo
- < =l ~e = P ]
. —-= - Relaxation_Delay = 2(s]
X : parts per Million : Carbon13 Reovr Gain = 50
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'"H NMR of 4b

] g dEDL:;
I
<= 4b Filename = NO-6.3jdf
24 Author = Student
= Experiment = ZG30
] Solvent = cpeL3
Revision Time = 25-JAN-2021 20:04:16
1 Comment = NO.07-1-2
] Data_Format = 1D COMPLEX
] Dim_Size = 32768
X Domain = 1H
1 o Dim_Title = 1H
1 2 Dim Units [ppm]
= Dimensions
=] Spectrometer = ALICE_NMR
=]
o4 X_Domain =1H
1 X_Freg = 400.18247128 [MHz]
] X offset = 0[Hz]
X Points = 32768
1 X_Prescans =2
1 X_Sweep = 8.22368457 [kHz]
1 Scans =16
Relaxation Delay = 0
1 Recvr_Gain =101
< Temp Get = 26.85000038 [dC]
=
2
z
S
2 AU 1 Akg‘_i l
< A -
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 L0 0
2
2
=
=]
“C NMR
of 4b
Filename = NO-6.3jdf
Author = Student
Experiment = carbon. jxp
Solvent CHLOROFORM

Revision Time 25-JAN-2021 19:58:16

Comment = single pulse decoupled
Data Format = 1D COMPLEX

Dim Size = 131072

X _Domain = 13c

Dim Title = 13c

Dim Units = [ppm)

Dimensions =X

Spectrometer = ALICE_NMR
X_Domain = 13c

X Freg = 125.76529768 [MHz]
X Offset = 0[Hz]

X Points = 131072
X_Prescans =4

X_Sweep = 39.30817578[kHz]
Scans = 512

Relaxation Delay = 2

Recvr_Gain 26

Temp Get = 23.60000038 [dC]

0 0102030405060708091.01.1121314151.61.7181.9

(Thousands)

L e B L B B L

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

=
® o
s
o %
ARl

N

77.050
76.797

-
9

131.648 -
89.397 —
77.305

X : parts per Million : 13C
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: seoL
---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
trapezoid( O[%], 0[%], 80[%], 100[%#] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
ppm
3
= - Filename = KS121-1-s_Proton-1-1.jd:
= Author = nmrsu -
™~ Experiment = zg30
Sample_Id = Parameter file, TopSpin
Solvent = CHLOROFORM-D
Revision Time = 4-FEB-2021 16:16:50
Comment = Parameter file, TopSpin
Data Format = 1D COMPLEX
Dim Size = 32768
X_Domain = 1H
Dim_Title =18
Dim Units = [ppm]
Dimensions =X
g Spectrometer = BRUKER DMX_NMR
-
Field Strength = 9.39793489[T] (400 [MHz]
X_Domain = 1H
X Freq = 400.13[MHz]
X _Freq Flip = TRUE
X _Offset = 2.470802[kHz]
X_Points = 32768
X_Prescans =2
~ X_Sweep = 8.1966707 [kHz]
g ] Scans =16
= - Temp Get = 299.6402[K]
s JU Filter Factor = 2440
Ceo
9.0 8.0 7.0 6.0 0
SOR— = SR D TSSO A o e =
F Rl C W n T TR & =« =
W e i e o e o o e v % =
I ST S Sl S A = = =
X : parts per Million : 1H
13
C NMR of 4d
---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0(Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
ppm
=) Filename = K5121-1-s_Carbon-1-2
=) Author = delta
o Experiment = carben.jxp
Sample Id = Ks121-1-s
Solvent = CHLOROFORM-D
Actual Start Time = 4-FEB-2021 13:42:34
Revision_Time = 4-FEB-2021 15:50:49
Comment = single pulse decoupld
Data_Format = 1D COMPLEX
Dim Size = 26214
X Domain = carbon
Dim_Title = Carbonl3
= Dim Units = [ppm]
= Dimensions =X
site = JNM-ECA50011
Spectrometer = DELTAZ NMR
Field Strength = 11.7473579[T] (500 My
X _Acqg Duration = 0.83361782[s]
—_ X Domain = 13c
E X Freq = 125.76529768 [MHz]
= X_Offset = 100 [ppm]
g X_Points = 32768
Z X_Prescans =
2 X Resolution = 1.19959034 [Hz]
= — X_Sweep = 39.3081761 [kHz]
= - X _Sweep_Clipped = 31.44654088[kHz]
L B B I L L L R B R AR R R S s R R RN R AR AR nann T L] = Proton
200.0 180.0 160.0 140.0 Irr_Freq = 500.15991521 [MHz]
| Irr_offset = 5.0[ppm]
f ' \ Clipped = FALSE
R Scans = 256
uxQ Total Scans = 256
e
das Relaxation Delay = 2[s]
L —_—— Recvr Gain =22
X : parts per Million : Carbon13 Temp Get = 20.3[dc]
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'"H NMR of 4e

=7
=
L s
=] 2 JEOL 5
= -
S
=
— ] 4e Filename = no-10.jdf
=1 Author = Student
= Experiment proton.jxp
=) Solvent CHLOROFORM
4 Revision_Time = 26-JAN-2021 16:10:49
g_ Ig Comment single_pulse
3 - Data_Format 1D COMPLEX
] Dim Size 131072
E) X_Domain =1H
= Dim Title = 1H
o Dim Units [ppm]
Dimensions X
g; Spectrometer = ALICE_NMR
=] X_Domain 10
=] X _Freq 300.52965592 [MHz]
=- 2 X Offset 0[Hz]
< 1 B X_Points 131072
X_Prescans 1
= X_Sweep = 5.63570801[kHz]
(=3 Scans =8
=
=1 Relaxation Delay = 5
2 ] Recvr Gain = 40
F7 Temp Get = 21.89999962[dC]
<
=]
o
=]
=]
P
7
22
Z =
]
2 1]
g, ! J
L e B e e AL EE RS
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
= =
v =
< S
~ =
X @ parts per
13
C NMR of 4e
Filename = no-10.3jdf
1 Author = Student
1 Experiment = carbon.jxp
Solvent = CHLOROFORM
1 Revision Time = 26-JAN-2021 16:04:09
=)
e Comment = single pulse decoupled
g Data Format = 1D COMPLEX
Dim Size = 131072
T X _Domain = 13c
1 Dim Title = 13c
Dim_Units = [ppm]
1 Dimensions =X
4 Spectrometer = ALICE_NMR
1 X_Domain = 13cC
] X Freg = 125.76529768 [MHz]
X Offset = 0[Hz]
1 X Points = 131072
| X_Prescans =4
= X_Sweep = 39.30817578[kHz]
=4 Scans = 512

Relaxation Delay = 2
4 Recvr_Gain 30
Temp Get = 23.209999924 [dC]

(Thousands)

L e B L B B L

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

4.358

131.517 ~
2

127.549 7

124.043 7

X : parts per Million : 13C
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H NMR of [2-°C]-4e

ek 3 g JEOL
- o r
2] [2-3C]-de
— ] ---- PROCESSING PARAMETERS ----
= dc_balance( 0, FALSE )
- = sexp( 0.2[Hz], 0.0[s] )
- 2 trapezoid( 0[%], 0[%], 80[%], 100[%] )
=3 zerofill( 1 )
faa] £ft( 1, TRUE, TRUE )
=1 machinephase
i 228
= ]
-
— 1 Filename = K595-GPC-6-TM_Proton-1
=2 Author = delta -
= , - .
=1 Experiment = proton.jxp
= q Sample_Td = KS95-GPC-6-TM
- r Solvent = CHLOROFORM-D
Actual Start Time = 20-AUG-2020 14:24:54
=] Revision Time = 20-AUG-2020 14:25:18
=
] Comment = single_pulse
= Data_Format = 1D COMPLEX
=~ Dim Size = 13107
=1 X_Domain = Proton
< Dim_Title = Proton
Dim Units = [ppm]
= Dimensions =x
i Site = JNM-ECAS0011
=] Spectrometer = DELTAZ NMR
- Field Strength = 11.7473579[T] (500 [MHz
= X_Acq Duration = 1.74587904[s]
- X_Domain = 1H
X_Freq = 500.15991521 [MHz]
= 1 X_Offset = 5.0[ppm]
o el X_Points = 16384
2 _ 1] X_Prescans =1
s = X_Resolution = 0.57277737[Hz]
'§ - H X _Sweep = 9.38438438[kHz]
1 X Sweep Clipped = 7.50750751[kHz]
< =4 JUL s - I?rinu:;n er = Proton
I o I LI e o  EREEEE s s s BT T = 50015991521 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 Irr Offset = 5.0(ppm]
Tri_Domain = Proton
p qu | Tri_Freq = 500.15991521 [MHz]
A [N Tri_Offset = 5.0[ppm]
I0zca BEak Clipped - EaLsE
@A SSSn Scans =
I e L SRR Total Scans =8
X : parts per Million : Proton -
C NMR of [2-°C]-4
of [2-"C]-4e
w = o -+ o0
] 2S5 a = & JEOL ;
4 ool en —_ =
0 ] T = T
21 b .
1 | ---- PROCESSING PARAMETERS ----
] dc_balance( D, FALSE )
] sexp( 2.0[Hz], 0.0[s] )
1 trapezoid( 0[%], 0[%], 80[%], 100[%] )
] zerofill( 1 )
] £££( 1, TRUE, TRUE )
- 1 machinephase
=7 22
j Filename = KS95-GPC-6-TM_Carbon-1
i Author = delta -
1 Experiment = carbon. jxp
] Sample_Id = KS95-GPC-6-TM
Solvent = CHLOROFORM-D
Actual_Start Time = 20-AUG-2020 14:27:15
Revision_Time = 1-SEP-2020 18:40:25

0.2

0.1

abundance

0

I

i

—~
e
o
o

X : parts per Million : Carbon13

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

AU
AN

o oo

127.540

128233
124.112°

s
28
< =
o

85.882 "
85.820
85.820

§5.549
85.167

80.369

79.649

o
o
o
%
=

=
)
<
~
~

Comment = single pulse decoupled
Data Format = 1D COMPLEX

Dim Size = 26214

X_Domain = carbon

Dim_Title = Carbonl3

Dim Units = [ppm]

Dimensions X

Site = JNM-ECA50011
Spectrometer = DELTA2_NMR

Field Strength = 11.7473579[T] (500 [MHz
X_Acq_Duration = 0.83361792(s]

X _Domain = 13C

X_Freq = 125.76529768 [MHz]
X _offset = 100 [ppm]
X_Points = 32768

X_Prescans =4

X_Resolution = 1.1995%034[Hz]
X_Swee = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088[kHz]
ITr_Domain = Proton

Irr Freq = 500.15991521 [MHz]
Irr Offset = 5.0([ppm]

Clipped = FALSE

Scans = 1024

Total_Secans = 1024
Relaxation_Delay = 2[s]

Recvr_Gain =28

Temp Get = 25.2[dc]
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T
Z
<
=
=3

[2-"C]-propylbenzene

<
v

2.0

abundan

i

2.90

ZA%

i

H

12;

cJEl:ILo

=—4§.43

~
./_

—=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[&], 100[%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )

1.00
1.00

9.0 8.0 7.0

L

283
728\

=
2
o
-
1 P

X : parts per Million : Pro

1775 — =

0929/
0929/
0921"

machinephase

ppm

Filename = KS102_Proton-1-2.3jdf
Author = delta

Experiment = proton.jxp

Sample Td = K5102

Solvent = CHLOROFORM-D

18-SEP-2020 17:34:46
22-JAN-2021 15:57:46

Actual Start Time
Revision Time

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
X_Domain = Proton

Dim Title = Proton

Dim Units = [ppm]
Dimensions =x

Site = JNM-ECAS00I1

Spectrometer

DELTA2 NMR

Field Strength
X_Acq_Duration

11.7473579[T] (500 [MHz
1.74587904[s]

X_Domain = 1H

X Freg = 500.15991521 [MHz]
X_offset = 5.0[ppm]
X_Points = 16384

X_Prescans
X_Resclution
X_Sweep

X Sweep Clipped

1
0.57277737[Hz]

9.38438438 [kHz]
7.50750751 [kHz]

Irr Demain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_offset = 5.0(ppm]
Tri_Demain = Proton

Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]

Clipped = FALSE

Scans =

Total Scans =8

C NMR of [2-"*C]-propylbenzene

2.0

1.0

abundance

O

33.59

dEDLo

—--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], 0[%], 80([%], 100[%] )
zerofill( 1, TRUE )

£f£ft( 1, TRUE, TRUE )

200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40

X : parts per Million : Carbon13

(=3
=1

oo
=3 2)
&%
“

24389

=
x
=

77.298 -
76.792 "

o
%
B

24.465

142.712
128.481 .
125610 °

machinephase
PPR

Filename = KS102_Carbon-1-1.3jdf
Author = delta

Experiment = carbon. jxp
Sample_Id = RS102

Solvent = CHLOROFORM-D

19-SEP-2020 1 4:46
19-SEP-2020 16:54:20

Actual_Start Time
Revision_Time

Comment = single pulse decoupled
Data Format = 1D COMPLEX

Dim Size = 26214

X_Domain = carbon

Dim_Title = Carbonl3

Dim Units = [ppm]

Dimensions X

Site = JNM-ECA50011
Spectrometer = DELTA2_NMR

11.7473579[T] (500 [MHz
0.83361792(s]

Field Strength
X_Acq_Duration

X _Domain 13c
X_Freq = 125.76529768 [MHz]
X _offset = 100 [ppm]

X_Points = 32768

X_Prescans =4

X_Resolution = 1.1995%034[Hz]
X_Swee = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088[kHz]
ITr_Domain = Proton

Irr Freq = 500.15991521 [MHz]
Irr Offset = 5.0([ppm]

Clipped = FALSE

Scans = 1024

Total_Secans = 1024
Relaxation_Delay = 2[s]

Recvr_Gain =32

Temp Get = 24.5[dc]
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] % g <:> JEOL | 5
4 e Ll
4f
1 ---- PROCESSING PARAMETERS ----
q sexp( 0.2[Hz], 0.0[s] )
trapezoid( O[%], 0[%], 80[%], 100[%] )
1 zerofill({ 1, TRUE )
4 ££t( 1, TRUE, TRUE )
| machinephase
Ppm
o
i *
] B Filename 4f_Proton-1-1.3df
Author delta
1 Experiment proton. jxp
B Sample_Td = 4f
Solvent CHLOROFORM-D
1 Actual Start Time 26-JAN-2021 18:10:
E Revision Time = 26-JAN-2021 18:14:
Comment = single_pulse
1 Data_Format 1D COMPLEX
| Dim Size 13107
X_Domain Proton
1 Dim_Title = Proton
= | Dim Units [ppm]
- Dimensions X
1 Site = JNM-ECZ400S/L1
] Spectrometer = JNM-ECZ400S/L1
1 Field Strength = 9.36627B79[T] (401
g X_Aoq_Duration = 2.10152384[s]
| X_Domain 1H
X Freq 398.78219799 [MHz]
1 X _Offset 5 [ppm]
[P X_Points 16384
2 X _Prescans 1
IR X_Resolution 0.4563035 [Hz]
=R X_Sweep = 7.47607656[kHz]
El ] X_Sweep Clipped = 5.98086124 [kHz]
C o - Irr Domain = Proton
R I L e o o  MRBSREE s m s e s n s nae s T O = 308.78219799 [MHz]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr Offset 5(ppm]
Tri_Domain Proton
| ‘ Tri Freq 398.78219799 [MHz]
—— Tri_Offset = 5[ppm]
cong = L) = Blanking = 2[us]
2gEILOLmAA g 3 =S Clipped = FALSE
[N e —_ < Scans -8
X : parts per Million : Proton Total Scans =8

BC NMR of 4f

= o
=
B ---- PROCESSING PARAMETERS ----
] dc_balance( 0, FALSE )
i sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1 )
1 ££t( 1, TRUE, TRUE )
| machinephase
| ppm
=] Filename = 3f Carbon-1-1.jdf
,?, Author delta
1 Experiment = carbon. jxp
1 sample_Id = 3f-c
| Solvent = CHLOROFORM-D
Actual_Start_Time = 18-OCT-2019 15:38:05
1 Revision Time = 18-0CT-2019 15:54:48
] Comment = single pulse decoupled
Data_Format 1D COMPLEX
1 Dim Size 26214
1 X Domain = Carbon
=1 Dim_Title = Carbonl3
= Dim Units = [ppm]
= Dimensions =x
1 Site JNM-ECA50011
1 Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz
1 X_Acg_Duration = 0.83361792([s]
-~ X _Domain = 13cC
z X Freq = 125.76529768 [MHz]
= ] X Offset = 100 [ppm]
g X_Points 32768
% X_Prescans 4
z X Resolution 1.19959034 [Hz]
£ 5 N " Asstbd X_Swe 39.3081761 [kHz]
~ v M o o M o X_Sweep_Clipped 31.44654088 [kHz]
L L IS I I ) R A I L R R I s L S RS LRSI L iy =il i Proton
200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Freq = 500.15991521 [MHz]
I Irr Offset 5.0[ppm]
/ )\ S N Clipped FALSE
/ \ AN Scans = 333
Tehe 2RI RIY o Total_Scans = 333
R RS R T oS =
oie ol sroeEsy - Relaxation Delay = 2[s]
- —_——— Recvr_Gain =24
X : parts per Million : Carbon13 Temp Get = 23.6[dC]
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Cl
] < > JEOL 5
] 4g
1 Filename = NO-13.3jdf
Author = Student
Experiment = 2630
Solvent cpeL3
Revision Time = 26-JAN-2021 16:46:52
1 Comment = NO.100-1-2
Data_Format = 1D COMPLEX
| Dim Size = 32768
X_Domain =18
Dim_Title = 18
1 Dim Units = [ppm]
R Dimensions =X
C' 4 Spectrometer - ALICE_NMR
= X_Domain =18
1 X_Freq = 400.18247128 [MHz]
1 = X _Offset = 0[Hz]
1 = X_Points = 32768
X_Prescans =2
X_Sweep = 8.22368457[kHz]
1 Scans =16
g Relaxation Delay = 0
i Recvr Gain
= Temp Get = 26.85000038 [dC]
=
2
_
=
z |
s |
E = . PR L | I S i
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
=3 = =3
=1 o =3
- bt} <
o - S
13
C NMR of 4g
4g
---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp( 2.0(Hz], 0.0(s] )
trapezoid( 0[%]1, O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
s machinephase
=] PP
] Filename = KS123-1-GPC-3_Carbon
] Author = delta
1 Experiment = carben.jxp
] Sample Td = KS123-1-3
] Solvent = CHLOROFORM-D
j Actual_Start_Time = 12-FEB-2021 15:13:01
1 Revision_Time = 12-FEB-2021 16:25:10
] Comment = single pulse decoupl
4 Data_Format = 1D COMPLEX
<1 Dim_Size = 26214
S X_Domain = Carbon
] Dim Title = carbenl3
1 Dim Units = [ppm]
1 Dimensions =X
] site = JNM-ECA50011
4 Spectrometer = DELTA2 NMR
<= Field Strength = 11.7473579(T] (500 (M
= X_Acq Duration = 0.83361792(s]
o~ X Domain = 13c
= ] X _Freq = 125.76529768 [MHz]
= ] X Offset = 100[ppm]
R X_Points = 32768
2 ] X_Prescans =4
2 X_Resolution = 1.19959034 [Hz]
= =la ” " " i X_Sweep = 39.3081761 [kHz]
=7 X_Sweep Clipped = 31.44654088[kHz]
o R e e s iy = Proton
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 200 0 Irr_Freq = 500.15991521 [MHz]
| I Irr Offset = 5.0[ppm]
\ \ ‘ y ,) Clipped = FALSE
o SEah Scans = 512
2e o Izzzo Total_Scans = 512
208 8 .-l w4 Relaxation Delay = 2[s]
- —— = = Recvr_Gain = 30
X : parts per Million : Carbon13 Temp Get — 20.9[dc]
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Computational methods

DFT calculations were performed using the
Gaussian 09 software [11]. The geometries were
fully optimized in the gas phase without symmetry
constraints at the B3LYP/6-311++G(d,p) level of
theory [12]. The QST3 method was used to locate
transition states [13]. The frequency calculations
were performed at the same level to confirm that the
structures correspond to energy minima or transition
states (zero or one imaginary frequencies,
respectively). Starting from the transition-state
structures, the reaction paths were followed using an
intrinsic reaction coordinate (IRC) analysis [14]. The
Jmol program was used to visualize the molecular
structures [15].

(E)-PhMeC=CCIMgCl*2(OMe:) [(E)-3e]

No. of imaginary frequencies: 0

Eo: -1778.700728 hartree

Eo+ Ezpe: -1778.395893 hartree

Eo+ Ew: -1778.371287 hartree

Eo + Heor: -1778.370343 hartree

Eo+ Geon: -1778.454738 hartree

Mg 0987611  -0.396165  -0.143062

-0.212418 1.375120  -0.194129

-1.534895 1.627638  -0.179265
0.874153 2.881747  -0.045386
1.455197  -0.689261 1.890504
2916193 0.143442  -0.827449
0.958214  -2.551221  -0.940269

-2.452730 0.449445  -0.252205

-3.545976 0.345330 0.625483

-2.263206  -0.578429  -1.186720

-4.396082  -0.755899 0.585885

-3.725510 1.127726 1.354302

-3.110051  -1.684963  -1.223338

-1.456041  -0.501389  -1.904883

-4.179669  -1.779891  -0.337033

-5.228470  -0.816402 1.279007

-2.930636  -2.469270  -1.949795

-4.842289  -2.637545  -0.367935
3.053473 0.878634  -2.055520
2.208453 1.560402  -2.119643
3.981958 1.456002  -2.033090
3.060522 0.189707  -2.905834
4.015545  -0.750026  -0.596458

—_

—_

OpDTCTaoDImmoDaozmoaonoaoQooaonn

3.854109
4.049309
4.949149
1.409418
0.522353
1.357711
2.310505
1.506877
1.518437
0.624323
2.413602
-2.204962
-3.108418
-2.507772
-1.535948

TITTDOZITITZOTTD IO @D T

-1.220856
-1.520118
-0.179793
-1.967970
-2.023653
-2.726470
-2.100279
0.414378
1.332483
0.401841
0.342127
2.978331
3.019968
3.173255
3.783682

0.371214
-1.371297
-0.580090

2.549764

3.187652

1.771412

3.156577

2.811515

2.227392

3.457538

3.419813
-0.048366
-0.662207

0.987255
-0.346614

(2)-PhMeC=CCIMgCl*2(OMe:) [(Z)-3¢]
No. of imaginary frequencies: 0
Eo: -1778.699864 hartree

Eo + Ezpe: -1778.395040 hartree
Eo+ Ewor: -1778.370499 hartree
Eo+ Heor: -1778.369554 hartree
Eo+ Geor: -1778.454657 hartree

Mg -1.687026
C 0.417804
C 1.480852
Cl 0.827268
-2.624184
-2.507911
-2.903678
2.920682
3.730985
3.502617
5.081236
3.297388
4.854524
2.887246
5.648948
5.689880
5.287443
6.700519
-1.745881
-0.754842
-2.231112
-1.677676
-3.854566

—_

O@ZDTTao@mITI@ZDaozmaozDzoaoaoaoqQoo

-0.238196
-0.007737
-0.508109
1.090301
1.652167
-0.902329
-1.456067
-0.248689
-1.267870
0.997418
-1.044010
-2.240011
1.220359
1.795047
0.201060
-1.843160
2.192364
0.375359
-1.154587
-0.732314
-0.672612
-2.232778
-1.397512

-0.308271
-0.040541
-0.689993
1.411375
-0.469540
1.517747
-1.832157
-0.381522
0.134310
-0.643370
0.396260
0.344076
-0.391303
-1.043412
0.131290
0.805507
-0.601946
0.330433
2.711912
2.564625
3.566082
2.884534
1.606839
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-4.320517
-3.841903
-4.397395
-3.712486
-3.393284
-3.974396
-4.564675
-2.166292
-1.320403
-1.846511
-2.974637

1.246614

1.698558

1.721129

0.184999

asiasiasii@asiiasiiasii@asiiasiias i@ Rasiiasiias

-1.254543
-2.465393
-0.850754
1.932348
2.669029
0.997280
2.322890
2.828773
2.542014
3.581177
3.232649
-1.435491
-1.021238
-2.407820
-1.605231

0.634457
1.842856
2.384073
-1.369544
-2.112700
-1.859259
-0.804596
0.219449
0.840695
-0.507502
0.837063
-1.868218
-2.776285
-1.695893
-2.059327

[(E)-PhMeC=CCIMgCl2(OMe>)|* [(E)-3¢']
No. of imaginary frequencies: 1 (243.2i cm™")
Eo: -1778.673338 hartree

Eo+ Ezpe: -1778.371790 hartree
Eo+ Ewor: -1778.346635 hartree
Eo+ Heon: -1778.345691 hartree
Eo+ Geon: -1778.430985 hartree

Mg 1242719
-0.925405
-1.773079
1.972811
1.230729
3.358677
0.603365
-2.472955
-3.257811
-2.766248
-4.320566
-3.022379
-3.825454
-2.132103
-4.603766
-4.926784
-4.039991
-5.430683
4288921
4.032869
5.307861
4210957
3.639494

—_

—_

OpDTCTaoDImmoDaozmoaonoaoQooaonn

0.234796
1.022805
1.913911
2.423855
-0.854597
-0.452793
-1.275566
0.349264
0.125465
-0.338900
-0.768301
0.659800
-1.238731
-0.189779
-1.450919
-0.936211
-1.780048
-2.151479
0.300780
1.350190
0.118374
0.009411
-1.854591

-0.182190
0.102293
-0.165516
0.234005
1.636843
-0.367278
-1.864311
-0.052184
1.093465
-1.242126
1.047384
2.006754
-1.277328
-2.106644
-0.138331
1.930279
-2.191367
-0.172320
-1.157748
-1.033636
-0.799631
-2.210883
-0.410357

2.925394
3.521341
4.658791
0.294764
-0.565882
-0.028477
0.780021
1.770195
2.418185
0.962144
2.340674
-2.470742
-2.945225
-3.231320
-1.722350

TITTDOZITITZOTTD IO @D T

-2.350989
-2.239386
-2.036274
-1.912906
-1.541391
-2.272788
-2.721606
-0.285934
0.536524
0.096574
-1.044302
3.161142
3.111938
3.405060
3.958524

0.242537
-1.427021
-0.051259

1.869310

2.434466

0.893566

2.426006

2.836952

2.539708

3.468842

3.382980
-0.485982
-1.469037

0.259570
-0.496937

MeC = CPheMgClL*2(OMe:) (4e*MgClL)
No. of imaginary frequencies: 0
Eo: -1778.752561 hartree

Eo+ Ezpe: -1778.448488 hartree
Eo+ Ewor: -1778.422622 hartree
Eo+ Heor: -1778.421678 hartree
Eo + Geon: -1778.511354 hartree

Mg 1911076
-2.538710
-1.907650
2.446169
0.764243
3.728186
1.027031
-3.278636
-4.417578
-2.881247
-5.135767
-4.732736
-3.606190
-2.001307
-4.734374
-6.013566
-3.287493
-5.298218
4784309
4448141
4993137
5.684943
4085668

—_

—_

OpDTToDmmZmo@DaoDoonoaoQooaonn

-0.013126
1.598971
2.616281
2.208557

-0.231106

-0.909960

-1.538741
0.388791
0.352792

-0.790358

-0.827680
1.258656

-1.966419

-0.777888

-1.991329

-0.838285

-2.865407

-2.909031

-0.197168
0.828887

-0.665338

-0.208635

-2.265897

-0.359925
-0.372733
-0.534134
-0.382877
1.369374
0.186089
-1.808075
-0.200573
0.624645
-0.857991
0.786498
1.129122
-0.690622
-1.490518
0.129643
1.423238
-1.206398
0.254100
0.853480
0.986119
1.820375
0.233068
-0.136222
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T O@XN DT QI T T

3.249446
4.979908
4.277699
-0.007827
-1.073999
0.241799
0.244257
0.451187
1.079867

-2.697533
-2.269722
-2.826137
-1.415709
-1.184818
-2.150064
-1.791454

0.853806

1.694929

-0.681813
-0.766010
0.784119
1.644641
1.586223
0.881876
2.641019
2.264611
1.981300

asiasiasii @ asian

-0.601672

0.660427
-1.140102
-1.391885
-1.347376
-0.066632

1.126012
0.547951
3.834658
4.281845
4.577272
3.623499

2.156195
3.294168
-0.753980
-1.720662
0.022169
-0.749686
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Table S1. Selected geometric parameters of model compounds

compound distance (A) angle (°)

CCl  CI-C2 (2C3 C3Cl C1-C2-C3 C2-C3-C1  C3-C1-C2
(E)-3e 1864 1346 1495 2425 117.0 29.6 333
(E)-3¢ 3222 1259 1718 1.695 67.4 433 69.3
(E)-d4esMgCl. 5022 1208 2637 1429 0.5 0.4 179.2

g A A

o .1778,66
T -1778,68 -
T 17787 {
S -1778,72 -
I 1778,74 -
3 -1778,76 . . . | | |

-25 -20 -15 -10 -5 0 5 10 15 20

Intrinsic Reaction Coordinate (amu'2 bohr)

Figure S1. Intrinsic reaction coordinate for the FBW rearrangement of magnesium alkylidene
carbenoid (E)-3e.
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