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[1] General Information Including Important Notices

Caution!: Organic azides, especially multiple azido compounds as well as diazo compounds are
potentially hazardous and explosive. Although we have never experienced such an explosion with
those used in this study, all manipulation should be carefully conducted behind a safety shield in
a hood. Sodium azide should be handled with plastic spatula. At azidation stage of azido com-
pound preparation, complete removal of residual halogenated solvent used in the last steps or
extractions should be in mind to avoid generation of explosive species such as diazidomethane
from dichloromethane.’

Storage of TBAF: Tetrabutylammonium fluoride (TBAF) was purchased from TCI (Tokyo Chemical
Industry, Co. Ltd) as 1 mol/L solution of THF. Because we encountered irreproducible results when
we used old solution, probably due to the decomposition of TBAF by the reagent itself or contaminated
water from moisture,? the newly purchased bottle of TBAF solution was repacked in small subsection
vial bottles. These were filled with nitrogen gas, and were stored in the refrigerator. With these small
batch bottles, we successfully obtained reproducible results as described both in the manuscript and

this supporting information.

Analysis and Reagents: 'H and *C NMR spectra were recorded using a JEOL JNM-ECP500 spec-
trometer (500 MHz for 'H NMR, and 126 MHz for 3C NMR). Chemical shifts are reported as & values
in ppm and calibrated with respect to the residual solvent peak (CDCls: § 7.26 for 'H NMR and §
77.00 for 13C NMR, CDsOD: § 3.30 for 'TH NMR and § 49.0 for 13C NMR). The abbreviations used are
as follows: s (singlet), d (doublet), t (triplet), q (quartet), br (broad), and m (multiplet). Melting points
were measured using a Yanaco Micro melting point apparatus. Infrared spectra were measured using
a JASCO FT-IR-4200 spectrometer. Mass spectra were recorded using a JEOL JMS-700 MStaion [EI-
magnetic sector (70 eV), CI-magnetic sector, and ESI-TOF], and Bruker Autoflex II (MALDI-spiral
TOF). All measurements of single crystal X-ray diffraction analysis were made on a Rigaku R-AXIS
RAPID diffractometer using multi-layer mirror monochromated Mo-Ka radiation. The data were col-
lected at a temperature of -150 or -170 °C. UV-visible spectra were recorded using JASCO V-630. The
progress of the reactions was monitored by silica gel thin layer chromatography (TLC) (Merck TLC
Silica gel 60 F254). Phosphomolybdic acid-cerium(IV) sulfate sulfuric acid solution was used for the
TLC stains, and TLC was also monitored with UV lamp. Flash column chromatography was per-
formed using neutral silica gel N60 from Kanto Chemical Co. Inc. If not specified as neutral silica gel
column chromatography, Merck Silica gel 60 and packed column of Biotage® SNAP Ultra with HP-
Sphere™ 25um were used. If necessary, further purification of the crude materials was performed
using a LC-908 recycling gel permeation chromatography (GPC) equipped with a JAIGEL 2H-40 col-
umn (chloroform elution) made by Japan Analytical Industry Co., Ltd. All reagents were purchased
from Sigma-Aldrich, Wako Pure Chemical Industries, Ltd, TCI (Tokyo Chemical Industry, Co. Ltd),
Kanto Chemical Co. Inc., and Nacalai Tescque. Anhydrous solvents such as tetrahydrofuran (THF),
toluene, acetonitrile, and dichloromethane were purchased from Kanto Chemical and Wako Pure
Chemical. Dimethyl sulfoxide (DMSO) was distilled under reduced pressure after refluxing in the

presence of calcium hydride.

S2



[2] Synthesis of Oxime Compounds

Preparation of Azido Substrates

Mono-, di-, and triazides 1a-l, 3a—d, 5a,b were prepared in accordance with our previous report.3

General Procedure for Synthesis of Oximes

Stereochemistry of oximes (£/2) was not determined. However, the products were obtained as a single
stereoisomer unless otherwise noted. Chloroform-d should be passed through alumina prior to NMR

experiments, otherwise the products isomerized to £/ Z mixtures.

From ketones: TBAF (1.8 equiv, 1.0 M in THF) was added dropwise to a stirred solution of a-azido
ketone (1.0 equiv) and hydroxylammonium chloride (1.2 equiv) in DMSO (0.1 M based on azido sub-
strate) at 25 °C (set by water bath) under the nitrogen gas atmosphere. After completion of the reac-
tion checked by TLC, the mixture was diluted with ether and quenched with water. The solution was
extracted three times with ether, and was washed with water and brine. The collected organic layer
was dried over sodium sulfate. Concentration and purification by flash neutral silica gel column chro-

matography gave the oxime product.

From amides: TBAF (3.2 equiv, 1.0 M in THF) was added to a stirred solution of a-azido amide (1.0
equiv) and hydroxylammonium chloride (1.2 equiv) in DMSO (0.1 M based on azido substrate) at
25 °C (set by water bath) under the nitrogen gas atmosphere. After completion of the reaction checked
by TLC, the mixture was diluted with ether and quenched with water. The solution was extracted
three times with ether, and was washed with water and brine. The collected organic layer was dried
over sodium sulfate. Concentration and purification by flash neutral silica gel column chromatog-

raphy gave the oxime product.

NOTE: Volume and the ratio of DMSO solvent in the reaction mixture is very important to succeed.
However, we still used THF solution of TBAF, because use of commercial solid TBAF hydrate or re-
moval of THF from the reagent solution prior to use gave low yields or irreproducible results. For

storage of used TBAF, see General Information section.

2-Oxo0-2-phenylacetaldehyde oxime (2a)
o A total of 11.9 mg of 2a (80%) was obtained from the reaction with azide 1a (16.1 mg,
Ph)J\7NOH 0.10 mmol), N-hydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv), and TBAF
2a (0.18 mL, 1.0 M in THF, 0.18 mmol, 1.8 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed
by neutral silica gel chromatography (hexane/ethyl acetate = 15/1 to 8/1).
Yellow powder ; Rrvalue 0.60 (hexane/ethyl acetate = 1/1); m.p. 124-125 °C; IR (NaCl, neat) vmax 3272,
2893, 1676, 1594, 1460, 1240 cm'}; 'H NMR (500 MHz, CDCls) § 8.09-8.03 (m, 4H), 7.61 (t, 1H, J =
7.3 Hz), 7.48 (dd, 2H, J/= 8.0, 8.0 Hz); 13C NMR (126 MHz, CDCls) § 188.6, 148.4, 135.7, 133.7, 129.9,
128.5; LRMS (EI, M = CsH7NO2) m/z 149 (M*, 36%), 105 (100), 77 (63); HRMS (EI) calcd for CsH7NOz
[M+*] 149.0477, found 149.0475.
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2-(4-Methoxyphenyl)-2-oxoacetaldehyde oxime (2b)

A total of 15.3 mg of 2b (86%) was obtained from the reaction with azide
0]

_NOH 1b (19.0 mg, 0.10 mmol), Nhydroxylammonium chloride (8.3 mg, 0.12

/@A/ mmol, 1.2 equiv), and TBAF (0.18 mL, 1.0 M in THF, 0.18 mmol, 1.8

MeO 2b equiv) in DMSO (1.0 mL, 1.0 M) for 5 h followed by neutral silica gel chro-

matography (hexane/ethyl acetate = 10/1 to 5/1).

Yellow powder; Rrvalue 0.50 (hexane/ethyl acetate = 1/1); m.p. 119—121 °C; IR (NaCl, neat) vmax 3225,

3176, 3044, 2984, 1597, 1571, 1259 cm'%; 'H NMR (500 MHz, CDCls) & 8.56 (s, 1H), 8.09-8.05 (m, 3H),

6.95 (d, 2H, J= 8.5 Hz), 3.89 (s, 3H); 13C NMR (126 MHz, CDCls) § 186.6, 164.1, 148.7, 132.4, 128.6,

113.8, 55.5; LRMS (EI, M = CoHoNOs) m/z 179 (M*, 28%), 135 (100%); HRMS (EI) caled for CoHoNOs
[M*] 179.0582, found 179.0582.

2-(4-Bromophenyl)-2-oxoacetaldehyde oxime (2c)

A total of 14.9 mg of 2c (65%) was obtained from the reaction with azide lc
(0]

_NOH (24.0 mg, 0.10 mmol), Mhydroxylammonium chloride (8.3 mg, 0.12 mmol,

/©)‘\/ 1.2 equiv), and TBAF (0.18 mL, 1.0 M in THF, 0.18 mmol, 1.8 equiv) in

Br 2¢ DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral silica gel chromatography

(hexane/ethyl acetate = 15/1 to 8/1).

Pale yellow powder; Rrvalue 0.5 (hexane/ethyl acetate = 2/1); m.p. 155—156 °C; IR (KBr, disc) Vimax

3242, 3092, 1673, 1583, 1248 cm';; 'H NMR (500 MHz, CDCls) § 7.97 (s, 1H), 7.95 (d, 2H, J= 9.0 Hz),

7.62 (d, 2H, J= 9.0 Hz); 3C NMR (126 MHz, CDCls) 6 187.6, 148.9, 134.3, 131.7, 131.5, 129.0; LRMS

(EI, M = CsHesBrNO2) m/z229 (23%, M* of 81Br), 227 (24, M* of ™Br), 185 (96), 183 (100), 157 (37), 155
(37), 84 (84); HRMS (EI) caled for CsHe™BrNO: (M*) 226.9582, found 226.9588.

2-(Hydroxyimino)-1-phenylpropan-1-one (2d)
A total of 11.8 mg of 2d (73%) was obtained from the reaction with azide 1d (17.4

O mg, 0.10 mmol), A-hydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv), and
Ph)j\fNOH TBAF (0.18 mL, 1.0 M in THF, 0.18 mmol, 1.8 equiv) in DMSO (1.0 mL, 1.0 M) for
1 h followed by neutral silica gel chromatography (hexane/ethyl acetate = 15/1 to
8/1).
White solid; Rrvalue 0.50 (hexane/ethyl acetate = 2/1); m.p. 113114 °C; IR (NaCl, neat) Vmax 3252,
2925, 1661, 1447, 1365, 1000 cm™’; 'H NMR (500 MHz, CDCls) § 8.43 (s, 1H), 7.89 (d, 2H, J/= 7.0 Hz),
7.57 (t, 1H, J=17.5 Hz), 7.45 (dd, 2H, J=17.0, 7.5 Hz), 2.17 (s, 3H); 1*C NMR (126 MHz, CDCls) § 191.8,
156.9, 136.3, 132.8, 130.2, 128.2, 10.2; LRMS (EI, M = CsHoNO2) m/z163 (M*, 30%), 105 (100), 77 (78);
HRMS (EID) caled for CsHsNO2 (M*) 163.0633, found 163.0624.

2d Me

4-(Benzyloxy)-2-oxobutanal oxime (2e)
0 A total of 11.2 mg of 2e (54%) was obtained from the reaction with azide le
BnOWNOH (21.9 mg, 0.10 mmol), N hydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2
equiv), and TBAF (0.20 mL, 1.0 M in THF, 0.20 mmol, 2.0 equiv) in DMSO
(1.0 mL, 1.0 M) for 2 h followed by neutral silica gel chromatography (hex-
ane/ethyl acetate = 10/1 to 6/1).

2e
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Colorless oil; Rrvalue 0.33 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) vmax 3270, 3209, 3061, 2871,
1684, 1454 cm'%; 'H NMR (500 MHz, CDCls) § 9.64 (br, 1H), 7.56 (s, 1H), 7.37-7.31 (m, 5H), 4.58 (s,
2H), 3.87 (t, 2H, J= 7.0 Hz), 3.22 (m, 2H); 13C NMR (126 MHz, CDCls) § 196.6, 149.0, 137.0, 128.5,
128.1, 73.6, 65.0, 38.0; HRMS (ESI) calcd for C11H12NOs [M—H]- 206.0817, found 206.0812.

2-(Hydroxyimino)-N-methyl-N-phenylacetamide (2f)
A total of 16.1 mg of 2f (91%) was obtained from the reaction with azide 1f (19.0
N _NOH  mg, 0.10 mmol), Nhydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv),
I\l/le 2f and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2 equiv) in DMSO (1.0 mL, 1.0
M) for 1 h followed by neutral silica gel chromatography (hexane/ethyl acetate =
10/1 to 3/1 to 1/1 to 1/2).
White solid; Rrvalue 0.20 (hexane/ethyl acetate = 1/1); m.p. 168—170 °C; IR (NaCl, neat) Vmax 3165,
1654, 1590, 1474, 1389, 1065 cm’; 'H NMR (500 MHz, CDCls) § 10.23 (s, 1H), 7.48 (s, 1H), 7.43 (dd,
2H, J=17.5,7.5 Hz), 7.37 (t, 1H, J= 7.3 Hz), 7.19 (d, 2H, J= 7.5 Hz), 3.38 (s, 3H); 13C NMR (126 MHz,
CDCls) § 161.5, 142.2, 141.8, 130.0, 128.3, 127.0, 37.5; LRMS (EI, M = CoH10N202) m/z 178 (M*, 69%),
161 (70), 106 (100); HRMS (ED) caled for CoH10N202 (M*) 178.0742, found 178.0736.

N-Benzyl-2-(hydroxyimino)-N-phenylacetamide (2g)
o Atotal of 25.1 mg of 2g (99%) was obtained from the reaction with azide 1g (26.5
Ph. J\éNOH mg, 0.10 mmol), M hydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv),
N and TBAF (0.27 mL, 1.0 M in THF, 0.27 mmol, 2.7 equiv) in DMSO (1.0 mL, 1.0
M) for 1 h followed by neutral silica gel chromatography (hexane/ethyl acetate =
10/1 to 3/1 to 1/1).
Colorless amorphous solid; Rrvalue 0.4 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3298, 3063,
1656, 1593, 1495, 1454, 1253 cm’’; 'H NMR (500 MHz, CDCls) § 7.45 (s, 1H), 7.34-7.32 (m, 3H), 7.26—
7.24 (m, 3H), 7.21-7.19 (m, 2H), 6.99-6.47 (m, 2H), 4.98 (s, 2H); 1*C NMR (126 MHz, CDCls) 6 161.3,
142.4, 140.1, 136.3, 129.8, 128.9, 128.5, 128.4, 128.2, 127.6, 53.1; HRMS (CI) calcd for Ci1sH15N20:
[M+H]* 255.1134, found 255.1140.

Bn 2g

N,N-Dibenzyl-2-(hydroxyimino)acetamide (2h)

A total of 25.8 mg of 2h (96%) was obtained from the reaction with azide 1h (28.0
Bn. _NOH  mg, 0.10 mmol), Nhydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv),
N and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2 equiv) in DMSO (1.0 mL, 1.0
M) for 1 h followed by neutral silica gel chromatography (hexane/ethyl acetate =
10/1 to 3/1).

White amorphous solid; Rrvalue 0.53 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3061, 3030,
2925, 1644, 1604, 1496, 1454 cm™; 'H NMR (500 MHz, CDCls) § 7.92 (s, 1H), 7.38-7.26 (m, TH), 7.26—
7.18 (m, 3H), 4.60 (s, 2H), 4.59 (s, 2H); 13C NMR (126 MHz, CDCls) § 163.0, 143.4, 136.1, 135.8, 128.9,
128.7, 128.5, 127.9, 127.7, 127.0, 50.0, 48.0; HRMS (CI) calcd for Ci6H17N202 [M+H]* 269.1290, found
269.1295.
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2-(Hydroxyimino)-N-methyl-N,2-diphenylacetamide (2i)
o Total of 23.2 mg of 2i (91%) was obtained from the reaction with azide 1i (26.6
Phe NOH mg, 0.10 mmol), Ahydroxylammonium chloride (8.3 mg, 0.12 mmol, 1.2 equiv),

N
| and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2 equiv) in DMSO (1.0 mL, 0.1

e Fn 2 M) for 2 h. However in this case, the reaction mixture was diluted with diethyl
ether and quenched with saturated aqueous solution of sodium bicarbonate. This quenching method
was important to prevent the generation of hydrolyzed material of oxime 2i. The mixture were ex-
tracted three times with ether and was washed with water and brine. The collected organic layer was
dried over sodium sulfate. Concentration and purification by neutral silica gel column chromatog-
raphy (hexane/ethyl acetate = 5/1 to 2/1 with 1% of triethylamine) afforded the product as above.
Colorless oil; Rrvalue 0.4 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3238, 3061, 1649, 1594,
1496 cm''; 'H NMR (500 MHz, CDCls) § 9.60 (br, 1H), 7.66 (br, 1H), 7.55-7.41 (m, 2H), 7.40 (dd, 1H,
J=17.5,7.0Hz), 7.33 (dd, 1H, J=17.5, 7.5 Hz), 7.20-7.15 (m, 3H), 7.01 (br, 2H), 3.45 (s, 3H); 13C NMR
(126 MHz, CDCls) § 173.3, 167.8, 141.8, 134.9, 131.1, 129.4, 129.3, 128.4, 127.8, 127.3, 126.5, 36.7;
HRMS (EI) calced for C15H14N202 (M*) 254.1055, found 254.1055.

N-Benzyl-2-(hydroxyimino)-N-(3-((methoxymethoxy)methyl)phenyl)acetamide (2j)
o A total of 31.5 mg of 2j (96%, ratio of isomers = 6.3 : 1 based on H
MOMO\/©\ J\éNOH NMR) as isomeric mixture was obtained from the reaction with az-
2 En ide 1j (34.0 mg, 0.10 mmol), Nhydroxylammonium chloride (8.3
mg, 0.12 mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF, 0.32
mmol, 3.2 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral silica gel chromatography
(hexane/ethyl acetate = 6/1 to 2/1 to 1/2).
Colorless amorphous solid; Rrvalue 0.33 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3316, 2935,
2887, 1660, 1453, 1047 cm'}; 'H NMR (500 MHz, CDCls) peaks from major isomer are listed. § 7.45 (s,
1H), 7.30 (d, 2H, J= 5.0 Hz), 7.26-7.18 (m, 5H), 7.02 (s, 1H), 6.88 (m, 1H), 4.97 (s, 2H), 4.65 (s, 2H),
4.53 (s, 2H), 3.36 (s, 3H); 13C NMR (126 MHz, CDCls) Peaks from major isomer are listed. § 161.5,
142.1, 140.2, 140.1, 136.3, 129.7, 128.9, 128.4, 127.6, 127.4, 127.1, 95.7, 68.1, 55.4, 53.1; LRMS (EI, M
= CisH20N204) m/z 328 (M*, 2%), 311 (9), 194 (16), 91 (100); HRMS (EI) calcd for CisH20N204 (M*)
328.1423, found 328.1427.

N-Benzyl-2-(hydroxyimino)-N-(3-(hydroxymethyl)phenyl)acetamide (2k)
A total of 25.5 mg of 2k (90%) as single isomer was obtained from the
i i ith azide 1k (29.5 0.10 1), hydroxyl i hlo-
HO J\éNOH reaction with azide .5 mg, 0.10 mmol), hydroxylammonium chlo
ok '}l ride (8.3 mg, 0.12 mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF,
B
" 0.32 mmol, 3.2 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neu-
tral silica gel chromatography (hexane/ethyl acetate = 2/1 to 1/1 to 1/2 with 2% methanol).
White powder; Rrvalue 0.3 (hexane/ethyl acetate = 1/2); m.p. 137-138 °C; IR (NaCl, neat) vmax 2870,
1655, 1602, 1586, 1453 cm'; 1H NMR (500 MHz, CDsOD) § 7.36—7.32 (m, 3H), 7.28—7.20 (m, 5H), 7.14
(s, 1H), 6.95-6.94 (m, 1H), 5.01 (s, 2H), 4.56 (s, 2H); 13C NMR (126 MHz, CDs0D) § 163.9, 145.2, 143.0,
141.7, 138.0, 130.7, 129.7, 129.5, 128.7, 128.2, 127.9, 127.4, 64.3, 54.0; HRMS (CI) caled for
C16H17N205 [M+H]* 285.1239, found 285.1230.
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N-Benzyl-N-(3-(benzylamino)phenyl)-2-(hydroxyimino)acetamide (2I)
o A total of 34.4 mg of 21 (96%, isomeric ratio = 4.9 : 1 based on 'H NMR)
Bn. /@\ J\éNOH as isomeric mixture was obtained from the reaction with azide 11 (37.0
” ol En mg, 0.10 mmol), Mhydroxylammonium chloride (8.3 mg, 0.12 mmol,
1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2 equiv)
in DMSO (1.0 mL, 1.0 M) for 2 h followed by neutral silica gel chromatography (hexane/ethyl acetate

= 5/1 to 3/1 to 2/1 to 1/1).

Yellow amorphous solid; Rrvalue 0.3 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3354, 3061,
6029, 1656, 1602, 1495, 1453 cm'}; 'H NMR (500 MHz, CDCls) Peaks from major isomer are listed. &
10.7 (br, 1H), 7.54 (s, 1H), 7.35 (dd, 2H, J= 7.5, 6.5 Hz), 7.31-7.26 (m, 3H), 7.25-7.19 (m, 5H), 7.07
(dd, 1H, J= 8.0, 8.0 Hz), 6.54 (dd, 1H, J/= 8.0, 1.5 Hz), 6.30 (d, 1H, J= 6.5 Hz), 6.20 (s, 1H), 4.90 (s,
2H), 4.20 (s, 2H); 13C NMR (126 MHz, CDCls) Peaks from major isomer are listed. § 161.4, 149.1, 142.4,

141.4, 138.4, 136.7, 130.3, 128.9, 128.7, 128.3, 127.45, 127.42, 127.39, 116.7, 112.9, 111.9, 52.9, 47.9;
HRMS (MALDI-TOF) calcd for C22H2:1N302Na [M+Na]+ 382.1531, found 382.1526.

N-(3-Azidopropyl)-2-(hydroxyimino)-N-phenylacetamide (4a)
o A total of 22.7 mg of 4a (92%) as single isomer was obtained from the
)l\éNOH reaction with azide 8a (25.9 mg, 0.10 mmol), Ahydroxylammonium chlo-
Eh ride (8.3 mg, 0.12 mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF,
0.32 mmol, 3.2 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral

silica gel chromatography (hexane/ethyl acetate = 5/1 to 1/1).
White solid; Rrvalue 0.15 (hexane/ethyl acetate = 1/1); m.p. 98-100 °C; IR (NaCl, neat) vmax 3260,
2936, 2098, 1659, 1593, 1493, 1254 cm’}; 'H NMR (500 MHz, CDCIls) § 10.35 (s, 1H), 7.45-7.37 (m,
4H), 7.16 (d, 2H, J= 7.5 Hz), 3.87 (t, 2H, J= 7.5 Hz), 3.34 (t, 2H, J= 7.0 Hz), 1.85 (tt, 2H, J=17.5, 7.0
Hz); 13C NMR (126 MHz, CDCls) § 161.4, 142.2, 140.2, 130.1, 128.6, 127.8, 49.0, 47.2, 27.0; LRMS (EI,
M = CuHisNsO2) miz 247 (M*, 5%), 164 (26), 147 (21), 119 (28), 106 (100); HRMS (EI) calcd for

C11H13N502 [M*] 247.1069, found 247.1078.

N/\/\
3
4a

N-(4-Azidophenyl)-N-benzyl-2-(hydroxyimino)acetamide (4b)
A total of 27.4 mg of 4b (93%) was obtained from the reaction with azide
Na 0 3b (30.6 mg, 0.10 mmol), Mhydroxylammonium chloride (8.3 mg, 0.12
\©\NJ\¢NOH mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2
4 gy equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral silica gel

chromatography (hexane/ethyl acetate = 6/1 to 3/1 to 1/1).

Pale yellow amorphous solid; Rrvalue 0.43 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3298,
3063, 2930, 2122, 1663, 1505, 1298, 1280 cm'}; *H NMR (500 MHz, CDCls) § 7.44 (s, 1H), 7.26-7.25
(m, 3H), 7.19 (dd, 2H, J= 7.5, 3.5 Hz), 6.99-6.94 (m, 4H), 4.96 (s, 2H); 13C NMR (126 MHz, CDCls) &
161.3, 142.5, 140.4, 136.6, 136.1, 129.7, 129.0, 128.6, 127.8, 120.2, 53.1; LRMS (EI, M = C15H13N502)

mlz295 (2%, M*), 282 (9), 267 (38), 223 (11), 91 (100); HRMS (EI) caled for Ci15sH13N502 (M*) 295.1069,
found 295.1078.
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N-(3-(Azidomethyl)phenyl)-N-benzyl-2-(hydroxyimino)acetamide (4c)
o Atotal of 28.9 mg of 4c (94%) was obtained from the reaction with azide
N3\/©\NJ\¢NOH 3c (32.0 mg, O.'1O mmol), Nhydroxylammomur‘n chloride (8.3 mg, 0.12
s b mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2
equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral silica gel

chromatography (hexane/ethyl acetate = 5/1 to 3/1 to 1/1).

Colorless amorphous solid; Rrvalue 0.43 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vimax 3298, 3062,
2932, 2101, 1656, 1451, 1258 cm™’; 'H NMR (500 MHz, CDCls) § 10.4 (br, 1H), 7.44 (s, 1H), 7.35 (dd,
1H, J= 8.5, 7.5 Hz), 7.29-7.26 (m, 3H), 7.26-7.24 (m, 2H), 7.20-7.15 (m, 2H), 6.95-6.94 (m, 2H); 13C
NMR (126 MHz, CDCls) § 161.3, 142.2, 140.6, 137.4, 136.1, 130.2, 128.9, 128.51, 128.46, 128.14, 128.11,

127.77, 127.67, 53.8, 53.1; LRMS (EI, M = C16H15N502) m/z 309 (7%, M*), 292 (20), 237 (19), 209 (30),
91 (100); HRMS (ED) caled for C16H15N502 (M*) 309.1226, found 309.1225.

2-Azido-N-benzyl-N-(4-(2-(hydroxyimino)acetyl)phenyl)acetamide (4d)
o A total of 21.8 mg of 4d (65%) was obtained from the reaction with
HON o azide 3d (34.9 mg, 0.10 mmol), Nhydroxylammonium chloride (8.3
J\/N3 mg, 0.12 mmol, 1.2 equiv), and TBAF (0.18 mL, 1.0 M in THF, 0.18
En mmol, 1.8 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral
silica gel chromatography (hexane/ethyl acetate = 10/1 to 6/1 to 2/1).
Yellow oil; Rrvalue 0.55 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 3282, 3060, 2107, 1657,
1600, 1426, 1260 cm'; 'H NMR (500 MHz, CDCls) § 9.38 (br, 1H), 8.06 (d, 2H, J= 8.5 Hz), 7.96 (s, 1H),
7.26-7.25 (m, 3H), 7.17-7.15 (m, 2H), 7.06 (d, 2H, J= 8.0 Hz), 4.92 (s, 2H), 3.62 (s, 2H); 3C NMR (126
MHz, CDCls) § 188.1, 167.5, 148.4, 144.0, 135.8, 135.5, 131.8, 128.7, 128.6, 127.9, 127.8, 53.3, 50.9;

HRMS (CD) calcd for C17H16N50s [M+HI]* 338.1253, found 338.1255.

4d

N-(4-Azidophenyl)-N-(2-(3-azidopropoxy)benzyl)-2-(hydroxyimino)acetamide (6a)
N, A total of 33.0 mg of 6a (84%) was obtained from the reaction with azide
\©\ Q 5a (40.6 mg, 0.10 mmol), Mhydroxylammonium chloride (8.3 mg, 0.12
NJ\éNOH mmol, 1.2 equiv), and TBAF (0.32 mL, 1.0 M in THF, 0.32 mmol, 3.2
@( 6a equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed by neutral silica gel
O/\/\N3 chromatography (hexane/ethyl acetate = 6/1 to 3/1 to 2/1 to 1/1).
Pale yellow amorphous solid; Rrvalue 0.3 (hexane/ethyl acetate = 1/1);
IR (NaCl, neat) vmax 2932, 2877, 2099, 1663, 1505, 1297, 1247 cm'%; 'H NMR (500 MHz, CDCls) § 10.0
(br, 1H), 7.43 (s, 1H), 7.21 (dd, 1H, J=7.5, 7.0 Hz), 7.17 (d, 1H, J= 7.5 Hz), 6.97-6.93 (m, 4H), 6.85
(dd, 1H, J=17.5, 7.5 Hz), 6.78 (d, 1H, = 8.0 Hz), 5.03 (s, 2H), 3.91 (t, 2H, J= 5.5 Hz), 3.40 (t, 2H, J=
6.5 Hz), 1.89 (¢, 2H, J= 6.5, 6.0 Hz); 13C NMR (126 MHz, CDCls) § 161.1, 156.5, 142.5, 140.2, 136.7,
130.9, 129.7, 129.2, 124.0, 120.8, 119.9, 110.9, 64.2, 48.0, 47.6, 28.6; LRMS (EI, M = C1sH1sNsOQ3) m/z
394 (M*, 2%), 366 (9), 162 (23), 134 (100), 105 (35); HRMS (EI) caled for C1sH1sNsOs (M*) 394.1502,
found 194.1505.
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2-Azido-N-(6-azidohexyl)-N-(3-(2-(hydroxyimino)acetyl)phenyl)acetamide (6b, CCDC 1879115)
A total of 1.12 g of 6b (65%) as single isomer was obtained from the
HO’\: o reaction with azide 5b (1.78 g, 4.64 mmol), hydroxylammonium chlo-
ride (387.4 mg, 5.57 mmol, 1.2 equiv), and TBAF (8.4 mL, 1.0 M in
0 THF, 8.40 mmol, 1.8 equiv) in DMSO (1.0 mL, 1.0 M) for 1 h followed
NJ\/ N by neutral silica gel chromatography (hexane/ethyl acetate = 4/1 to
Ns\/\/\) 6b 3/1). Recrystallization for X-ray analysis was performed with hex-
ane/dichloromethane.
Pale yellow solid; Rrvalue 0.2 (hexane/ethyl acetate = 2/1); m.p. 85—86 °C; IR (NaCl, neat) vmax 3265,
2935, 2861, 2105, 1655, 1444, 1256 cm'’; 'H NMR (500 MHz, CDCls) § 10.1 (s, 1H), 8.05 (d, 1H, J=
8.0 Hz), 7.98 (s, 1H), 7.95 (s, 1H), 7.59 (dd, 1H, J= 8.5, 7.0 Hz), 7.42-7.40 (m, 1H), 3.76 (t, 2H, J=17.5
Hz), 3.66 (s, 2H), 3.26 (t, 2H, J = 7.0 Hz), 1.55 (tt, 4H, J= 7.0, 7.0 Hz), 1.40-1.32 (m, 4H); 13C NMR
(126 MHz, CDCls) § 188.0, 167.6, 149.0, 139.8, 137.6, 131.9, 130.7, 130.4, 130.0, 51.5, 51.3, 49.7, 28.6,
27.2, 26.3, 26.1; HRMS (CI) calcd for C16H2:1NsOs [M+H]* 373.1737, found 373.1729.

Chemoselective conjugation with azido oxime 4d

2-Azido-N-benzyl-N-(4-(5-phenylisoxazole-3-carbonyl)phenyl)acetamide (7)

To a solution of 4d (16.9 mg, 0.050 mmol) and phenyl acetylene (27.5
pL, 0.25 mmol, 5.0 equiv) in methanol/water (0.50 mL, 5/1, 0.1 M)
was added [bis(trifluoroacetoxy)iodo]lbenzene (33.2 mg, 0.075 mmol,

1.5 equiv) at room temperature. After 1 h, the solvent was removed
under reduced pressure to obtained crude material, which was pu-
rified by neutral silica gel column chromatography (hexane/ethyl acetate = 8/1 to 5/1) followed by GPC
purification to afford 9.1 mg of 7 (42%).

Colorless oil; Rrvalue 0.57 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) vmax 2105, 1669, 1600, 1441,
1251 cm'; 'H NMR (500 MHz, CDCls) § 8.37 (dd, 2H, J/= 7.0, 6.5 Hz), 7.85 (dd, 2H, J/= 8.0, 3.0 Hz),
7.54-7.51 (m, 3H), 7.30-7.28 (m, 3H), 7.21 (dd, 2H, J= 7.5, 7.0 Hz), 7.17 (d, 2H, J= 8.0 Hz), 7.06 (s,
1H), 4.96 (s, 2H), 3.67 (s, 2H); 13C NMR (126 MHz, CDCls) § 184.4, 171.1, 166.9, 162.1, 145.3, 136.1,
135.6, 132.4, 130.9, 129.2, 128.9, 128.7, 128.3, 128.0, 126.4, 126.0, 100.1, 53.3, 50.9; LRMS (EI, M =
C2sH19N503) m/z 437 (M*, 1%), 353 (17), 277 (11), 208 (10), 146 (20), 91 (100); HRMS (EI) caled for
Ca25H19N503 (M*) 437.1488, found 437.1485.
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[3] Synthesis of 1,2,4-Triazines
Synthesis of 3-(2-pyridyl)-1,2,4-triazines from a-hydroxyimino ketones was performed in accordance

with Vrabel’s report.*

2-Azido-N-(6-azidohexyl)-N-(3-(3-(pyridin-2-yl)-1,2,4-triazin-6-yl)phenyl)acetamide (8)
To a stirred solution of oxime 6b (933 mg, 2.5 mmol) and hydrazine
| A monohydrate (0.12 mL, 2.5 mmol, 1.0 equiv) in ethanol (3.8 mL, 0.67
N A M) was added one drop of acetic acid, and the mixture was heated at

45 °C for 16 h. Then, concentration of the reaction mixture in vacuo

N

N| /E gave crude hydrazone (1.10 g) which was submitted to the next step

without further purification.
5\ Q To a stirred solution of crude hydrazone and 2-pyridinecarbox-
NJJ\/Ns aldehyde (0.29 mL, 3.0 mmol, 1.2 equiv) in ethanol (16.7 mL, 0.15 M)
N3\/\/\) 8 was added three drops of acetic acid. After 23 h, the reaction mixture
was concentrated in vacuo. The obtained crude material was dissolved
in acetic acid (4.2 mL, 0.60 M), and the mixture stirred was heated at
100 °C. After 1 h, the reaction mixture was diluted with water, and was quenched with saturated
aqueous solution of sodium bicarbonate. The organic components were extracted three times with
dichloromethane and washed with brine, and then was dried over sodium sulfate. Concentration of
the organic layer followed by purification by silica gel column chromatography (hexane/ethyl acetate
= 1/1 to 1/2 with 2% methanol to dichloromethane/methanol = 20/1) gave 959 mg of 8 (84% for 3 steps).
Brown oil; Rrvalue 0.13 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 2934, 2103, 1669, 1584,
1403, 1258 cm'; 'H NMR (500 MHz, CDCls) § 9.21 (s, 2H), 8.91 (d, 1H, J= 4.0 Hz), 8.75 (d, 1H, J=
8.0 Hz), 8.14-8.13 (m, 2H), 7.96 (ddd, 1H, J= 8.0, 7.5, 2.0 Hz), 7.69 (dd, 1H, J= 8.0, 8.0 Hz), 7.51 (dd,
1H, J=1.5,7.0 Hz), 7.38 (d, 1H, J= 8.5 Hz), 3.80 (t, 2H, J= 8.0 Hz), 3.64 (s, 2H), 3.23 (t, 2H, J= 7.0
Hz), 1.58 (tt, 4H, J= 7.5, 7.5 Hz), 1.36 (t, 4H, J= 3.5 Hz); 3C NMR (126 MHz, CDCls) § 166.9, 162.2,
154.6, 152.0, 150.6, 147.0, 142.0, 137.3, 135.2, 131.2, 130.6, 126.8, 126.5, 125.9, 124.1, 51.2, 50.9, 49.7,
28.6, 27.4, 26.3, 26.2; HRMS (MALDI-TOF) caled for C22H23NuONa [M+Nal* 480.1983, found

480.1973.

N-(6-Azidohexyl)-2-diazo-N-(3-(3-(pyridin-2-yl)-1,2,4-triazin-6-yl)phenyl)acetamide (9)
To a stirred solution of diazide 8 (666 mg, 1.46 mmol), 4-toluenesul-
| N fonyl hydrazide (1.36 g, 7.28 mmol, 5.0 equiv), and pyrrolidine (0.61
N A mL, 7.28 mmol, 5.0 equiv) in DMSO (15 mL, 0.1 M) was added TBAF

(8.7 mL, 8.74 mmol, 6.0 equiv) dropwise at 25 °C. After 4 h, the result-

N
NI P E ing mixture was diluted with dichloromethane and was quenched with
water. Organic components were extracted 3 times with dichloro-
JOJ\¢N2 methane and washed twice with water. Drying collected organic layer
N over sodium sulfate followed by concentration in vacuo and purifica-
N3\/\/\) 9 tion by neutral silica gel column chromatography (hexane/ethyl ace-

tate = 1/1 to dichloromethane elution to dichloromethane/methanol =
20/1) and GPC gave 256 mg of 9 (40%).
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Yellow amorphous solid; Rrvalue 0.33 (dichloromethane/methanol = 15/1); IR (NaCl, neat) Vmax 2934,
2860, 2102, 1621, 1584, 1402 cm™:; 'H NMR (500 MHz, CDCls) § 9.20 (s, 1H), 8.92 (d, 1H, J= 4.5 Hz),
8.76 (d, 1H, J= 8.5 Hz), 8.12-8.10 (m, 2H), 7.97 (ddd, 1H, J= 8.0, 8.0, 2.0 Hz), 7.66 (dd, 1H, J= 8.5,
8.0 Hz), 7.52 (ddd, 1H, J= 7.5, 7.5, 1.0 Hz), 7.42—7.40 (m, 1H), 4.50 (s, 1H), 3.83 (t, 2H, J= 7.5 Hz),
3.23 (t, 2H, J="7.0 Hz), 1.60-1.56 (m, 4H), 1.37 (t, 4H, J= 4.0, 3.0 Hz); 13C NMR (126 MHz, CDCls) §
165.4, 162.0, 154.9, 152.0, 150.6, 147.0, 142.9, 137.3, 134.8, 131.1, 130.9, 126.8, 126.2, 125.9, 124.0,
51.2, 49.1, 47.7, 28.7, 28.0, 26.4, 26.2; HRMS (ES]) calcd for C22H2sN1:ONa [M+Nal* 465.1876, found
465.1857.

2-Azido-N-benzyl-N-(4-(3-(pyridin-2-yl)-1,2,4-triazin-6-yl)phenyl)acetamide (10)
To a stirred solution of azido oxime 4d (101 mg, 0.30 mmol) and
= | hydrazine monohydrate (14.6 uL, 0.30 mmol, 1.0 equiv) in etha-

NS N.

N Z" N nol (0.45 mL, 0.67 M) was added one drop of acetic acid, and the

NX mixture was heated at 45 °C for 16 h. Then, concentration of the

N JOI\/N3 reaction mixture in vacuo gave crude hydrazone (110 mg) which
10 & was submitted to the next step without further purification.

To a stirred solution of crude hydrazone and 2-pyridine-

carboxaldehyde (34.5 pL, 0.359 mmol, 1.2 equiv) in ethanol (2.0 mL, 0.15 M) was added three drops
of acetic acid. After 23 h, the reaction mixture was concentrated in vacuo. The obtained crude material
was dissolved in acetic acid (0.50 mL, 0.60 M), and the stirred mixture was heated at 100 °C. After 1
h, the reaction mixture was diluted with water, and was quenched with saturated aqueous solution
of sodium bicarbonate. The organic components were extracted three times with dichloromethane and
washed with brine, and then was dried over sodium sulfate. Concentration of the collected organic
layer in vacuo and purification by silica gel column chromatography (hexane/ethyl acetate = 1/1 to 1/2
with 2% methanol to dichloromethane/methanol = 20/1) gave 119 mg of 10 (94% for 3 steps).
Brown amorphous solid; Rrvalue 0.13 (hexane/ethyl acetate = 1/1); IR (NaCl, neat) vmax 2105, 1670,
1402, 1255 cm'; 'H NMR (500 MHz, CDCl3) § 9.17 (s, 1H), 8.90 (m, 1H), 8.74 (d, 1H, J/= 8.0 Hz), 8.19
(ddd, 2H, J= 9.5, 2.5, 2.5 Hz), 7.96 (ddd, 1H, J= 8.0, 7.5, 2.0 Hz), 7.52—7.50 (m, 1H), 7.32-7.28 (m,
3H), 7.24-7.21 (m, 4H), 4.97 (s, 2H), 3.68 (s, 2H); 3C NMR (126 MHz, CDCls) § 167.0, 162.0, 154.8,
152.0, 150.6, 146.9, 143.0, 137.3, 136.1, 133.4, 129.3, 129.0, 128.7, 128.5, 128.0, 125.9, 124.0, 53.4,
51.0; LRMS (EI, M = C23H1sNsO) m/z 422 (M*, 2%), 394 (12), 338 (23), 206 (26), 91 (100); HRMS (EI)
caled for C23H1sNsO (M) 422.1604, found 422.1602.
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[4] Model Study on Chemoselectivity

*Azido triazine 10 with acrylate 11

. - A
SN \>/~—o 1

N ! o) (1.1 equiv)

(0] .
b > No Reaction
I}IJ\/N3 CD4CN, D,0O
a
Bn

10

Azido triazine 10 (15.5 mg, 0.0375 mmol) was dissolved in acetonitrile-ds/ D20 (0.75 mL, 1:1, 0.05 M).
Then, 1-pyrenemethyl acrylate 115 (11.2 mg, 0.041 mmol, 1.1 equiv) was added to the mixture. The
reaction was monitored for 5 h by 'H NMR (Figure S1).
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Figure S1. Comparison of NMR charts of the reaction (a) just after addition of 11 (0 h), and (b) 5 h
after addition of 11 in CDsCN / D20 (1:1). Molecular ratio which is not identical to the
reaction conditions is due to the insufficient solubility of the substrates in the aqueous

solvent.
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*Azido triazine 10 with dibenzocyclooctyne 12

1 = 4
SN /N*lN OOO 12 S\
NX 0 (2 equiv)
b ' o
NJ\/N3 CD4CN
10 g, 2

Azido triazine 10 (15.2 mg, 0.0375 mmol) was dissolved in acetonitrile-ds (0.75 mL, 0.05 M) in an
NMR tube (Figures S2a and S3a). And then, dibenzocyclooctyne 126 (15.3 mg, 0.075 mmol, 2.0 equiv)
was added to the mixture (Figure S1b). The reaction was monitored the disappearance of the peaks
of the protons on each click functional groups (protons a and b) by 'TH NMR after 40 min (Figure S2c)
and 7 h (Figures S2d, and S3b).
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Figure S2. 'H NMR experiments (a) 10 in CD3sCN, (b) soon after addition of 11,
(c) after 40 min, and (d) after 7 h.
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Figure S3. Comparison of NMR charts of the reaction (a) before addition of 12, and

(b) 7 h after addition of 12.
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*Azido triazine 10 with cyclopropane-fused trans-cyclooctene 14

=
~ | N\ b> uu/
N Z N
NS l
b 0] (1.5 equw)
NJ\/N3 CH4CN, H,0
! a
Bn

\\\\\O H

10

(as a diastereomeric mixture)

To a solution of azido triazine 10 (20.8 mg, 0.05 mmol) in acetonitrile/water (1.0 mL, 1/1 vol., 0.05 M)
was added ¢rans-cyclooctene 147 (11.1 mg, 0.075 mmol, 1.5 equiv) at room temperature. After 30 min,
concentration and purification by silica gel column chromatography (hexane/ethyl acetate = 1/1 to
dichloromethane to dichloromethane/methanol = 20/1) followed by GPC to afford 12.5 mg of 15 (50%
based on 14) as stereomixture. Loss of triazine and azido structures were confirmed by 'H NMR (Fig-
ure S4), and IR spectra as well as HRMS.

Compound 15: Pale yellow amorphous solid; Rsvalue 0.17 (dichloromethane/methanol = 15/1); IR
(NaCl, neat) vmax 2925, 2856, 1662, 1509 cm'l; HRMS (ESI) calcd for CesH1sNsO [M+HI]* 671.3961,
found 671.3910.
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Figure S4. Comparison of NMR charts of (a) starting material 10, and

(b) addition product 15 as a diastereomeric mixture in CDCls.
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[5] One-pot sequential triple click conjugation reaction

Biotin-conjugated trans-cyclooctene (16)

To a solution of 5-((+)-biotinamido)pentylamine trifluoroacetic acid

O}\\ salt® (264 mg, 0.596 mmol) and racemic (rel/-1R,8S9R,4E)-bicy-

HN NHH clo[6.1.0]lnon-4-ene-9-ylmethyl (4-nitrophenyl) carbonate? (227 mg,
Hﬁ.... o 0.716 mmol, 1.2 equiv) in DMF (60 mL, 0.01 M) was added triethyla-

S 3 mine (0.25 mL, 1.79 mmol, 3.0 equiv) at room temperature. After 24

y HN_@ZIH h, to the mixture was added triethylamine (0.25 mL, 1.79 mmol, 3.0

b ------/O_ﬁo equiv) again. After 24 h, the resulting mixture was concentrated un-

H % H 16 der reduced pressure. The residue was purified by silica gel column

_ o chromatography (dichloromethane elution to dichloromethane/meth-
;ﬁ;:;f;i[ggg;:g Fr;g:itﬁ;i) anol = 15/1) gave 16 (157 mg, 0.310 mmol, 52%). Although residual
nitrophenol was inseparable even after GPC purification, which also
ended large loss of the product (down to ca. 5%), the obtained material was used in the next reaction
without further purification.
White amorphous solid; Rrvalue 0.17 (dichloromethane/methanol = 10/1); IR (NaCl, neat) Vmax 3301,
2926, 2854, 1702, 1642, 1545, 1267 cm'; 'H NMR (500 MHz, CDCls) § 6.49-6.41 (br, 1H), 6.22 (b,
1H), 5.85 (ddd, 1H, /=17, 8.0, 6.5 Hz), 5.62-5.55 (br, 1H), 5.12 (ddd, 1H, J= 14.0, 10.0, 3.5 Hz), 4.88
(br, 1H), 4.51 (dd, 1H, J= 7.0, 5.0 Hz), 4.31 (dd, 1H, J= 4.5, 2.0 Hz), 3.91 (d, 2H, J= 8.0 Hz), 3.22—
3.20 (m, 2H), 3.15 (m, 4H), 2.90 (dd, 1H, J= 8.0, 5.0 Hz), 2.73 (d, 1H, J=13.0 Hz), 2.35 (d, 1H, J=
14.0 Hz), 2.27-2.24 (m, 2H), 2.21-2.18 (m, 2H), 1.95-1.87 (m, 2H), 1.73-1.65 (m, 4H), 1.52-1.41 (m,
6H), 1.34 (m, 2H), 0.87-0.81 (m, 2H), 0.55-0.51 (m, 2H), 0.41 (m, 2H); '3C NMR (126 MHz, CDCls) &
173.2, 163.9, 157.0, 138.3, 131.2, 70.5, 69.4 (assigned to diastereomer), 61.8, 60.2, 55.6, 40.5, 39.2,
38.7, 35.9, 33.8, 32.6, 29.7, 29.6, 29.0, 28.1, 28.0, 27.6, 25.6, 24.7, 23.8, 21.9, 20.9; HRMS (ESI) calcd
for C22H23N1:ONa [M+Nal* 529.2824, found 529.2821.

Four-component coupling product (17)

To a solution of azido-diazo-triazine 9 (16.4 mg,
0.0361 mmol) in acetonitrile-water (2.9 mL, 1:1,
0.013 M) was added 1-pyrenemethyl acrylate
115 (52.4 mg, 0.181 mmol, 5.0 equiv) at room
temperature. After 24 h, dibenzocyclooctyne 126
(9.1 mg, 0.0433 mmol, 1.2 equiv) was added to
the resulting mixture at same temperature.
Then after 2 h, transalkene-biotin tag 16 (18.3
mg, 0.0361 mmol, 1.0 equiv) dissolved in ace-
tonitrile-water (1.0 mL + rinsed with 0.5 mLx2,

1:1) at same temperature. After 1 h, the solvent

(as a diastereomeric mixture) was removed under reduced pressure followed
by silica gel column chromatography (hex-

ane/ethyl acetate = 1/1 to dichloromethane elution to dichloromethane/methanol = 20/1 to 15/1 to 10/1)
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gave 17 (22.1 mg, 0.0157 mmol, 44%) as diastereomeric mixture.

Yellow amorphous solid; Rrvalue 0.3 (dichloromethane/methanol = 10/1); IR (NaCl, neat) vmax 3309,
2930, 1699, 1654, 1460, 1245 cm'; UV-vis (CHCls) 1 max = 267, 278, 302(sh), 315, 329, 346, 376(sh); 1H
NMR (500 MHz, CDCls) See NMR spectra section; HRMS (MALDI-TOF) calcd for CsaHsoN1207SNa
[M+Nal* 1433.6668, found 1433.66509.
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Figure S5. TLC analysis of the progress of four-component coupling reaction (left: reaction mixture,
middle: reaction mixture + starting material scaffold 9; right: reference sample of 9) (a) 24 h
after addition of acrylate 11 [(dichloromethane/methanol = 20/1)x2], (b) 2 h after addition of dibenzo-
cyclooctyne 12 [(dichloromethane/methanol = 20/1)x2], (¢) 1 h after addition of biotin-connected trans-
cyclooctene 16 (dichloromethane/methanol = 10/1).
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Figure S6. UV-vis spectrum of 17 (0.019 uM in chloroform)
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Figure S7. Mass spectra of 17 by MALDI-Spiral TOFMS: (top) with DCTB (trans2-[3-(4-tert-bu-
tylphenyl)-2-methyl-2-propenylidenelmalononitrile), (bottom) with DCTB + sodium trifluoroacetate.
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COMNT single pulse decoupled gated NO
DATIM 2018-03-10 23:07:33

OBNUC 13C

EXMOD carbon.jxp

OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32767
FREQU 39308.18 Hz
SCANS 512
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.12 usec
IRNUC 1H
CTEMP 144 c
SLVNT CDCL3
EXREF 77.00 ppm
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )
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Filename = TY 10_098_01-1 Ana-2.jdf
Author = delta

Experiment = proton.jxp

Sample_ Id = TY_10_098

Solvent = CHLOROFORM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X _Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECX500
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

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

X_Domain = 1H
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Irr_Domain = Proton
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Irr_Offset = 5.0[ppm]
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Clipped = FALSE
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Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 48

Temp_Get = 14.6[dC]
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S25




abundance

0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.1

2c

.NOH

dEDLQ

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

Br

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

ppm

reference( 7.41062[ppm],
reference( -0.1546[ppm],

reference( 0.0[ppm],

0.0[s] )
or[s1,

80[%], 100[%] )

0[ppm] )
0[ppm] )
7.26[ppm] )

Derived from: TY_ _10_098 01 carbon-1_Ana-1.jdf

A

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 10.0

AN

187.559
148.928
77.248
77.000
76.742

X : parts per Million : Carbon13

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 10 098 01_carbon-1_Ana
delta

carbon. jxp

TY 10_098_01

CHLOROFORM-D

25-MAY-2018 12:44:03
21-AUG-2018 21:06:05

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

1680

1680

(500 [MHZ])

2[s]

58

13.9[dC]
9.36[us]
0.83361792[s]

S26




DFILE TU-02-133-2_proton—1-1.als

S s R § § g R E COMNT single_pulse
o || RR IR I DATIM 2018-01-22 16:15:54
S SN || EBXMOD  proton.j
S EXMOD proton.jxp
. = OBFRQ 500.16 MHz
] OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 13107
FREQU 7507.51 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 6.85 usec
TTTTT [ [T 7 ‘ [ ‘\H IRNUC 1H
8.4 7.6 74 22 CTEMP 16.4 c
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 42
@)
NOH
Ph
2d Me
J . L_A_.‘_JL____/L

PPM

S27




— 191.786
— 156.866
10.164

200

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

TU-02-133-2 180122_carbon—1-
single pulse decoupled gated NO
2018-01-22 17:27:53
13C
carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
26214
31446.54 Hz
512
0.8336 sec
2.0000 sec
3.12 usec
1H
16.9 ¢
CDCL3
77.00 ppm
0.10 Hz
60

O

NOH
oy

2d

Me



abundance

20.0 30.0 40.0 50.0 60.0 70.0 80.0

10.0

- ~ A _NoH

2e

dEDLD

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY_ 10_112 02_proton-1_Ana-2.jdf

k
‘\lﬁ
|
| r: [: “(S
//'E; ‘[é Joi JN | o
J N JILM |
R R R R R R R R R R e A T A A S I T I S T U
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
NNV OoOWVL AW N XD < DAY N AN X0
SVt onaAada — OO 0 oV AN —— O
Mm@ annad 0 %0 00 0 Oy ooy y A~
JO e e e e N N O N L T N < NN N
X : parts per Million : Proton

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 10 112 02 proton-1_Ana
delta

proton. jxp

TY 10_112_02

CHLOROFORM-D

31-MAY-2018 23:19:16
21-AUG-2018 21:00:02

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

40

15.6[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off

S29




abundance

0

.1 12 13 14 15 16 1.7 1.8 19

1.0

02 03 04 05 06 07 0.8 09

0.1

|

L

|\

|

- ~ A _NoH

2e

n L "

dEDLD

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

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

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY_ 10_112 02_carbon-1_Ana-1.jdf

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 10.0

AN

196.620 —

X : parts per Million : Carbon13

148.976
136.987

/

128.507
128.068

\

77.248
77.000
76.742
73.595
65.001

38.007

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 10 112 02_carbon-1_Ana
delta

carbon. jxp

TY 10_112_02

CHLOROFORM-D

31-MAY-2018 23:21:13
21-AUG-2018 21:00:55

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

9620

9620

2[s]

58

16.8[dC]
9.36[us]
0.83361792[s]




S31

~ N <t On 4~ AN n O —
] $393888 88| &
9; NNNNKNKNKN NN o0
—=50\e VL
S}
2 g "
% a/a )
I
H‘HH‘HH [ ‘\\ \‘\ [ H‘H\ [ ‘\\
10.3 10.2 10. 7.6 7.4 7.2 3.4
‘ ‘ [ [ [ [ ‘ [ [ PPM
10 8 2

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

TU-02-037-2 170614 _proton—1-
single_pulse
2017-06-14 19:32:21
1H
proton.jxp
500.16 MHz
2.41 KHz
6.01 Hz
13107
7507.51 Hz
8
1.7459 sec
5.0000 sec
6.85 usec
1H
13.7 ¢
CDCL3
7.26 ppm
0.10 Hz
42



DFILE TU-02-037-2 170614_carbon-1-
COMNT single pulse decoupled gated NO
DATIM 2017-06-14 19:33:45

— 161.501

©Om o~
oY LN X8y =4
o aMce NS~ Pe]
N~ poor- ) e~
< NN -

OBNUC 13C
EXMOD carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 512
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.12 usec
IRNUC 1H
CTEMP 13.7c
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.10 Hz
RGAIN 60
@)
Ph. _NOH
I}I
Me 2f



abundance

4.0 6.0 8.0 100 120 140 160 180 20.0 22.0 24.0 26.0

2.0

S
| Ten
on
I
IR (8
[@\]

dEDLD
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dc_balance( 0, FALSE )
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Author = delta

Experiment = proton.jxp
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Solvent = CHLOROFORM-D

Revision_Time
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Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X Domain = Proton

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500
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]

X _Points 16384
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X_Sweep
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0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]

Irr_Domain = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton

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

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 40

Temp_Get = 14.7[dC]
X_90_width = 13.7[us]

X Acq_Time = 1.74587904([s]
X_Angle = 45[degq]

X_Atn = 4[dB]

X_Pulse = 6.85[us]

Irr Mode = Off

Tri_Mode = Off
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Filename = TY 10_110_01_carbon-1-2.j
Author = delta

Experiment = carbon.jxp

Sample_ Id = TYy_10_110_01

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500

Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

0.83361792[s]

X Domain = 13C

X_Freq = 125.76529768 [MHz]
X_Offset = 100 [ppm]

X _Points 32768

X_Prescans 4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = FALSE

Scans = 9850
Total_Scans = 9850
Relaxation_Delay = 2[s]
Recvr_Gain = 58

Temp_Get = 16[dC]
X_90_wWidth = 9.36[us]

X Acq_Time = 0.83361792([s]
X_Angle = 30[deg]

X_Atn = 3[dB]

X _Pulse = 3.12[us]
Irr_Atn_Dec = 20.54[dB]
Irr_Atn_Noe = 20.54[dB]

Irr Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupling = TRUE
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abundance

40.0

30.0

20.0

10.0

dEDLD

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: TY_ 10_121 02_proton-1_Ana-1.jdf

7915 —

7

X : parts per Million :

N

Pro

376

4603~

7.362
7.347
7.341
7.328
7313
7.194
7.179
4587

=

3.0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 10 121 02 proton-1_Ana
delta
proton. jxp
TY 10_121 02
CHLOROFORM-D

7-JUN-2018 23:35:50
21-AUG-2018 20:35:18

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

1H

500.15991521 [MHz]
5.0[ppm]

16384

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

40

14.3[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off
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1.9 2.0

13 14 15 16 1.7 1.8

1.2

1.1

0.1 02 03 04 05 06 0.7 08 09 1.0

abundance
0

|

dEDLD

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY_ 10_121 02_carbon-1_Ana-1.jdf

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

A A

~
—
S
(98]
\O
—

X : parts per Million : Carbon13

128.917
128.688
128.507
127.896
127.706
126.971
77.248
77.000
76.742
50.045 ——
48.023 —

10.0

Actual_Start_Time

7-JUN-2018 23:37:34

Filename = TY 10_121 02 carbon-1_Ana
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_10_121_02

Solvent = CHLOROFORM-D

Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

21-AUG-2018 20:36:38

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

TRUE

9800

9800

2[s]

58

14.7[dC]
9.36[us]
0.83361792[s]
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dEDLD

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

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

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY_ 10_119 01 proton-1_Ana-1.jdf

9.0 8.0

X : parts per Million : Prot

9.601

7314

—
N —
NS
~ o~

on

2.0 1.0 0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 10 119 01_proton-1_Ana
delta
proton. jxp
TY 10_119 01
CHLOROFORM-D

6-JUN-2018 23:19:36
21-AUG-2018 20:55:41

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

1H

500.15991521 [MHz]
5.0[ppm]

16384

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

34

14.5[dC]
13.7[us]
1.74587904([s]
45[deg]

4[dB]
6.85[us]

Off

Off




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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: TY_ 10_119 01 carbon-1_Ana-1.jdf

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

/N

— ©
o 0
N
nors

7
6

X : parts per Million : Carbon13

141.832
134.879

D
A
—
—
2]
—

129.375

129.280

128.354
127.792
127.257
126.475

77.258
77.000
76.742

/

\

36.691

10.0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 10 119 01_carbon-1_Ana
delta
carbon. jxp
TY 10_119 01
CHLOROFORM-D

6-JUN-2018 23:21:21
21-AUG-2018 20:57:01

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

9800

9800

(500 [MHZ])

2[s]

58

15.7[dC]
9.36[us]
0.83361792[s]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )
machinephase

ppm

80[%], 100[%] )

Derived from: TY_ 11 017_0l1 proton-1_Ana-3.jdf

9.0

7.449

X : parts per Million : P

7.301
7.291
7.275

roton

7.269
7.260

7.243

7.239

7.233

7.229

7.215

7.198
7.192
7.183
7.179
7.018

6.886
6.881

6.874
4971

4.650

4.531

3.0 2.0 1.0 0

A

3.338

Actual_Start_Time
Revision_Time

5-JUL-2018 20:21:22
21-AUG-2018 20:44:54

Filename = TY 11 017_01_proton-1_Ana
Author = delta

Experiment = proton.jxp

Sample_Id = Ty_11_017_01

Solvent = CHLOROFORM-D

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X Domain = Proton

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500
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]

X _Points 16384

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1
0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]

Irr_Domain = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton

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

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 30

Temp_Get = 17.1[dC]
X_90_width = 13.7[us]

X Acq_Time = 1.74587904([s]
X_Angle = 45[degq]

X_Atn = 4[dB]

X_Pulse = 6.85[us]

Irr Mode = Off

Tri_Mode = Off
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz],
trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY_ 11 017_0l1_carbon-1_Ana-1.jdf

Ll Ll b el

Ltk

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
S 22 REERT=AR 3 229 A 3
< —NQ OV OO ™ NN = < <
— N O O QN0 0~ > v o~ >~ \O 0 Nalisal
et FI¥ogdagad o t e o
X : parts per Million : Carbon13

10.0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 11 017_01_carbon-1_Ana
delta
carbon. jxp
TY 11 _017_01
CHLOROFORM-D

5-JUL-2018 20:23:43
21-AUG-2018 20:45:23

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

414

414

(500 [MHZ])

2[s]

58

17.4[dC]
9.36[us]
0.83361792[s]
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HO _NOH

| ---- PROCESSING PARAMETERS ----
2k Bn dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase
ppm

Derived from: TY_ 10_146_02_proton-1_Ana-1.jdf

Filename = TY 10 146 02 proton-1_Ana
Author = delta
Experiment = proton.jxp
Sample_ Id = TY_10_146_02
Solvent = METHANOL-D4
19 Actual_Start_Time = 23-JUN-2018 15:03:09
“ﬂ: Revision_Time = 21-AUG-2018 20:39:36
\‘ Comment = single pulse
(% Data_Format = 1D COMPLEX
| &N . Dim Size = 13107
‘ ‘ “'gc" “8 X _Domain = Proton
‘\ “‘ (o : N DJ_.m_TJ.i.:le = Proton
} o J Dim Units = [ppm]
J } jo) o J J Dimensions =X
Site = JNM-ECX500
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

X Domain = 1H

X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]

X _Points 16384

X Prescans

1
X_Resolution 0.57277737[Hz]

2.0 3.0

1.0

X_Sweep
X_Sweep_Clipped
Irr_Domain

9.38438438[kHz]
7.50750751 [kHz]
Proton

abundance

Irr_Freq 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]
Clipped = FALSE
b J Scans =38
r Total Scans =8
l !
] JU Ll _,/ULLJL B
i Relaxation Delay = 5[s]
L s e e R T e e e = 36
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Temp_Get = 15.1[dC]
X_90_Width = 13.7[us]
//\ X Acq_Time = 1.74587904([s]
X_Angle = 45[deg]
N0 O NN T O~ A0 — O~ <t >N oo <t X Atn = 4[dB]
Mt AN o0V FTNNNAN— NN ITNOANOOODRND -
M NN ANANANANANNANANNANN— —0QRNS QN0 X_Pulse = 6.85[us]
L [ N T N O S S T o S T S S S S S V- BN RNRVO R R e e N se] Irr Mode = Off
X : parts per Million : Proton Tri Mode = Off
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: 0
] HO __NOH ’JEDLD

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

] £ft( 1, TRUE, TRUE )

0.6

|
[ )
=
00—
=

abundance

g machinephase
v | Ppm
=
] Derived from: TY_ 10_146_02_carbon-1_Ana-1.jdf
b Filename = TY 10 _146_02_ carbon-1_Ana
] Author = delta
<] Experiment = carbon.jxp
S Sample_Id = TY 10_146_02
B Solvent = METHANOL-D4
b Actual_Start Time = 23-JUN-2018 15:04:48
T Revision_Time = 21-AUG-2018 20:40:34
4 Comment = single pulse decoupled ga
R Data_Format = 1D COMPLEX
o Dim_Size = 26214
=3 X Domain = Carbon
] Dim Title = Carbonl3
] Dim Units = [ppm]
4 Dimensions =X
B Site = JNM-ECX500
b Spectrometer = DELTA2_NMR
] Field Strength = 11.7473579[T] (500[MHz])
[ X _Acq Duration = 0.83361792([s]
< | X Domain = 13C
B X_Freq = 125.76529768 [MHz]
7 X_Offset = 100 [ppm]
] X_Points 32768
] X_Prescans 4

X_Resolution
X_Sweep
X_Sweep_Clipped

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = FALSE
Scans = 1720
Total_Scans = 1720
Relaxation_Delay = 2[s]
A PRy OV E_GALR =38
Temp_ Get = 15.1[dC]
“H“HH\H"\HH“H‘\HH“H‘\HH\H"\‘H‘\HH“"‘\‘H‘\H‘“"H\H‘“HH“H‘\HH“H“HH\XQO_Width =9.36[us]
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 10.0 X_Acq_Time = 0.83361792[s]
X_Angle = 30[deg]
| N - S
X _Pulse = 3.12[us]
2 Szx33TEFTLTLSE = oIS X Irr_Atn Dec = 20.54[dB]
o N QALY N ASY N QNN —= Q0o Irr_Atn_Noe = 20.54[dB]
¢ %2935288¥8RN T TI333%%% 1oz Noise = o
o — —_ o — Irr Pwi = us
X : parts per Million : Carbon13 Decoupling = TRUE
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY 11 006_02_proton-1_Ana-2.jdf

3
Jﬂ
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fHN; ; =
I oy <po-errn o <
" e o TS e i
T JalF s | s - J
JU g ’LU}UL a (SN A
\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
— O X0V TOULADA ANV ODODOX VORI ADNXANOANIRNONODONO T NN —F O
OTFTIND TN N OO O TN NN FT D0Vt enen OVt ttonNn = OO OO
LA ANNNNNNNN—T oot tYInagandaad
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X : parts per Million : Proton

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 11_006_02_proton-1_Ana
delta
proton. jxp
TY 11_006_02
CHLOROFORM-D

1-JUL-2018 13:48:14
21-AUG-2018 20:31:48

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

30

18.1[dC]
13.7[us]
1.74587904([s]
45[deg]

4[dB]
6.85[us]

Off

Off
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2] | ---- PROCESSING PARAMETERS —----
Bn dc_balance( 0, FALSE )

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

trapezoid( 0[%], O[%], 80[%], 100([%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY_ 11 006_02_carbon-1_Ana-1.jdf

1-JUL-2018 13:49:58
21-AUG-2018 20:32:34

Actual_sStart Time
Revision_Time

Filename = TY 11 006_02_ carbon-1_Ana
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_11_006_02

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500

Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

X Domain = 13C

X_Freq = 125.76529768 [MHz]
X_Offset = 100 [ppm]

X _Points 32768

X_Prescans 4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

abundance

Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = FALSE
Scans = 900
Total_Scans = 900
1[ | x } [ l | J Relaxation_Delay = 2[s]
-} . ) Y g i ! ety iy T Recvr_Gain = 58
] Temp_Get = 18.6[dC]
L L L B B L B L B B A B B B L R B R (P YO T 12 ) = 9.36[us]
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 10.0 X_Acq_Time = 0.83361792[s]
X_Angle = 30[deg]
RN S N
X _Pulse = 3.12[us]
n 29%9NSE23S285940 22 Y g% Iz Atn Dec = 20.54[aB]
~ D LS BB B B A B R N < S A Irr_Atn_Noe = 20.54[dB]
c N R SR o5 1oz Noise - iz
o — o — — rr Pwi - us
X : parts per Million : Carbon13 Decoupling = TRUE
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DFILE TU-01-147-2 170126_proton—1-

% S%QS%Q%S@ % 2 §§§ RS oo COMNT single_pulse
S INEINIINIINIF NN B s e [ IS I e i B B DATIM 2017-01-26 13:50:37
I Y et e LY e I e Y DXMOD  proton.;
| A EXMOD  proton.jxp
. = o S 3 = OBFRQ 500.16 MHz
g ~ i OBSET 2.41 KHz
‘ y! OBFIN 6.01 Hz
POINT 13107
| FREQU 7507.51 Hz
SCANS 8
L ACQTM 1.7459 sec
PD 5.0000 sec
PW1 6.85 usec
‘HH“\\\\\\\\\\“\\ T T 7 T IRNUC 1H
10.4 10.3.6 7.4 7.2 3.8 3.4 1.8 CTEMP 17.7 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 34
O
J_NoH
~
N3/\/\I\IJ
4a Ph

10 8 6 4 2 0




— 161.435

_— 48.957
T 47.240

— 26.999

200

150

DFILE TU-01-147-2 170126_carbon—1-
COMNT single pulse decoupled gated NO
DATIM 2017-01-26 13:52:28
OBNUC 13C
EXMOD carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214
FREQU 31446.54 Hz
SCANS 512
ACQTM 0.8336 sec
PD 2.0000 sec
PW1 3.12 usec
IRNUC 1H
CTEMP 18.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.10 Hz
RGAIN 60

@)

J_NoH
-
N3/\/\|\II
Ph



abundance

20 30 40 50 60 7.0 80 90 100 11.0 12.0 13.0 14.0 150 16.0

1.0

dEDLD

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

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY_ 10_135 03_proton-1_Ana-1.jdf

N3
0
NOH
-~
N\
4IJ Egn
[o
(v'
[2 [e3
ST %
J‘S)‘EFJ/ [
|
L’Jbbt M JL .
T T T T T T T T T T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
T O N O WVOOoOWVI-0nNn WV O — >N O
JELIZZEE2TRRERIRIILAR
NN NN NNNG OO OSSO

X : parts per Million : Proton

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 10 135 03 proton-1_Ana
delta

proton. jxp

TY 10_135_03

CHLOROFORM-D

13-JUN-2018 23:21:00
22-AUG-2018 20:27:56

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

44

12.8[dC]
13.7[us]
1.74587904([s]
45[deg]

4[dB]
6.85[us]

Off

Off
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0.14 0.16 0.18 0.2 0.22

0.12

. o . JEOL D
N ~

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY_ 10_135 03_carbon-1_Ana-1.jdf

Actual_sStart Time
Revision_Time

13-JUN-2018 23:22:39
22-AUG-2018 20:28:53

Filename = TY 10 135 03 carbon-1_Ana
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_10_135_03

Solvent = CHLOROFORM-D

0.08 0.1

0.06

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500

Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

0.04

0.02

abundance

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 = TRUE
Scans = 10000
Total_Scans = 10000
Relaxation_Delay = 2[s]
Recvr_Gain = 56
Temp Get = 14.7[dC]
‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘Xgo_Widm =9.36[us]
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 10.0 X_Acq_Time = 0.83361792[s]
X_Angle = 30[deg]
AN A
X _Pulse = 3.12[us]
Q S8R ERRS g °Q Irr_Atn_Dec = 20.54[dB]
N VN H 0 SOy 0 — NS~ — Irr_Atn_Noe = 20.54[dB]
z 438838858 NI b ez Noise orid
i e = = rr Pwi = us
X : parts per Million : Carbon13 Decoupling = TRUE
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abundance

10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0

30 40 50 60 70 80 9.0

1.0 2.0

0

. NOH

Bn

dEDLD

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

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

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY_ 10_133 01 proton-1_Ana-2.jdf

10.0 9.0

0.404

X: par?s per Million : Proton

7.195
7.188
7.181
7.176
7.168
7.153
6.950
6.938
4978
4.297

1.0 0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq_Time
X_Angle

X_Atn

X_Pulse

Irr Mode
Tri_Mode

TY 10_133_01_proton-1_Ana
delta

proton. jxp

TY 10_133_01

CHLOROFORM-D

12-JUN-2018 23:12:27
22-AUG-2018 20:34:42

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

1H

500.15991521 [MHz]
5.0[ppm]

16384

1

0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

34

13.7[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off
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abundance

.1 12 13 14 15 16

1.0

02 03 04 05 06 07 08 09

0.1

N __NOH

1 l L | B )

dEDLD

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

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

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

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY_ 10_133_01_carbon-lAna-1.jdf

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 10.0

N A

53.831 —
53.145

— O T OO N>V O X0 0 O A
[ WV — 0T AN nmnOo> O v O N
N o X = e NS
— AN OO O 0w W0 0SS ~ ~ O
O St T on AN o~ >~ 0~
g IIzcocodaaadadd

X : parts per Million : Carbon13

12-JUN-2018 23:14:17
22-AUG-2018 20:36:03

Actual_Start_Time
Revision_Time

Filename = TY 10 133 01_carbon-lAna-
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_10_133_01

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500

Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

X Domain = 13C

X_Freq = 125.76529768 [MHz]
X_Offset = 100 [ppm]

X _Points 32768

X_Prescans 4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = TRUE

Scans = 9800
Total_Scans = 9800
Relaxation_Delay = 2[s]
Recvr_Gain = 58

Temp_Get = 14.9[dC]
X_90_wWidth = 9.36[us]

X Acq_Time = 0.83361792([s]
X_Angle = 30[deg]

X_Atn = 3[dB]

X _Pulse = 3.12[us]
Irr_Atn_Dec = 20.54[dB]
Irr_Atn_Noe = 20.54[dB]

Irr Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupling = TRUE
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DFILE TU-02-045-2 170707 _proton—1-

§ 233 g § 5 § g 5 g 3| 3 % COMNT single_pulse
o S 8 | |RRRERERERR 2 - DATIM  2017-07-07 13:16:27
\¢ | N\//// | | OBNUC 1H
In EXMOD proton.jxp
5 - TN 3 3 OBFRQ 500.16 MHz
SIS N ~ OBSET 2.41 KHz
© ! / f OBFIN 6.01 Hz
POINT 13107
! FREQU 7507.51 Hz
L SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PW1 6.85 usec
EannEn i inEEEEREERE L. IRNUC 1H
9.4 90| 80 7.2 7.0 49 3.6 CTEMP 173 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.10 Hz
RGAIN 38
(@]
HON.

0
MJ\/N3
Bn

4d

10 8 6 4 2 0
S51




abundance

12 13 14 15 16 1.7 1.8 1.9 2.0 2.1 2.2

0 0.1 02 03 04 05 0.6 0.7 0.8 09 1.0 1.1

JEOL

Solutions for [nnovation

HON
X o)
NJJ\/NS
4 g,
\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0
<t — NN O~ O <t n — 0O AN >~ <
O Ne) <t V< T T — AN O A O v O wn O o0
< ~ A A S R L S ) N O X
[e2e} o~ O N WV V) — 0 O I~ I~ >~ >~ O on O
® ; S¥ocondqdaw Ses 00

X : parts per Million : Carbonl

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision_Time
Current_ Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X Acq Duration
X Domain

X _Freq

X Offset

X Points

X Prescans
X_Resolution

X Sweep

X _Sweep_Clipped
Irr Domain
Irr_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Atn Dec
Irr Atn_Noe
Irr_Noise
Irr Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

TU-02-145-2 180310_carbon-

delta

carbon. jxp

TU-02-145-2 180310

CHLOROFORM-D

10-MAR-2018 20:20:31
1-NOV-2018 15:17:50
1-NOV-2018 15:18:19

single pulse decoupled gat
1D COMPLEX

26214

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

13c
125.76529768 [MHZ]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761 [kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0 [ppm]

FALSE

129

129

2[s]

60

13.4[dC]
9.36[us]
0.83361792[s]
30[deg]

3[dB]
3.12[us]
20.54[dB]
20.54[dB]
WALTZ

92 [us]

TRUE

1[s]

TRUE

2[s]
2.83361792([s]
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abundance

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

0

dEDLD

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )
machinephase

ppm

80[%], 100[%] )

Derived from: TY_ 10_139 02_proton-1_Ana-3.jdf

N
. o)
~.NOH
6a
()z’“\\,z"‘~rda
=
E - . .
< o | O%r [ |
5 28 B I J& ]2 J2
uJUMuU . JLWJL_AJ U .
I
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
N R R I N e R R R R B S i SR S NS N
S TAANAAA ST =R TARRARRRIEE SR KT AN o & % R
(@) [ e Sl S bl e NN BN e BNe BNo BNo B0 "IN =Nl Vo BN s I s o W o s Ml e a BN « o W o 0} — e

X : parts per Million : Proton

14-JUN-2018 23:13:53
22-AUG-2018 20:45:57

Actual_sStart Time
Revision_Time

Filename = TY 10_139 02 proton-1_Ana
Author = delta

Experiment = proton.jxp

Sample_ Id = TY_10_139_02

Solvent = CHLOROFORM-D

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X Domain = Proton

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500
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]

X _Points 16384

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1
0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]

Irr_Domain = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton

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

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 40

Temp_Get = 13.2[dC]
X_90_width = 13.7[us]

X Acq_Time = 1.74587904([s]
X_Angle = 45[degq]

X_Atn = 4[dB]

X_Pulse = 6.85[us]

Irr Mode = Off

Tri_Mode = Off




abundance

0.6

0.5

0.4

0.3

0.2

0.1

N3

. ) " " A“wk. " i "

dEDLD

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

sexp( 2.0[Hz],

trapezoid( 0[%],

zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY_ 10_139 02_carbon-1_Ana-1.jdf

o ki v ¥ Mot S s A y ¥ Y

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

AR AN A

77.258
77.000
76.742
64.247
48.013
47.593
28.593

o
w
<
[\]
<

156.483 —
140.249
136.739
130.892
129.652
129.222
123.957
120.752
119.903
110.947

o0

a

o
3

X : parts per Million : Carbonl

10.0

Filename
Author
Experiment
Sample_Id
Solvent

Actual_sStart Time

Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 10_139_02_carbon-1_Ana
delta

carbon. jxp

TY 10_139_02

CHLOROFORM-D

14-JUN-2018 23:15:38
22-AUG-2018 20:46:54

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

TRUE

10000

10000

(500 [MHZ])

2[s]

58

13.9[dC]
9.36[us]
0.83361792[s]
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abundance

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
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1.0

1.03
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dEDLD

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY 11 037_02-1_Ana-1.jdf

10.0 9.0 8.0 7.0 6.0 5.0

=

%

7.571

o) AN N ® 0OV N AD D
0 NSO nOo® —_——— o &0
=) S ST N T T T TN
= 00 00 I~ N I~ N~ [ O S S S o

X: p;.I’tS per Million : Proton

3.0

|

1.723
1.588
1.574
1.560
1.546
1.536
1.523
1.507
1.398
1.383
1.376
1.368
1.352
1.346
1.341
1.326
1316

2.0

1.0

0

24-JUL-2018 20:31:17
22-AUG-2018 20:39:43

Actual_Start_Time
Revision_Time

Filename = TY 11 037_02-1_ Ana-2.jdf
Author = delta

Experiment = proton.jxp

Sample_ Id = TY_11_037

Solvent = CHLOROFORM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X _Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECX500
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

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

X_Domain = 1H

X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]

X_Points 16384

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1
0.57277737 [Hz]
9.38438438[kHz]
7.50750751 [kHz]

Irr_Domain = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton

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

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 44

Temp_Get = 18.7[dC]
X_90_Width = 13.7[us]
X_Acq_Time = 1.74587904([s]
X_Angle = 45[degqg]

X _Atn = 4[dB]

X_Pulse = 6.85[us]

Irr_Mode = Off

Tri_Mode = Off
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DFILE TU-02-092-5 180308_carbon—1-
x 0 BEARONODL v oo 0 DON ™M O < tfNnoHo8 FNIIFT IS COMNT ingl Ise d led gated NO
3 T BLBR3Rg| BBFE R8T  BEE ESBERS 8 2522 DATIM 2018.03-08 120247 o
% S XAZ=IR] 5881 e SEg EREEL ¥ 8 NaS ) OBNUC  13C
— — e ‘ \/ \ ‘ \ \/ EXMOD carbon.jxp
VN OBFRQ 125.77 MHz
o OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32767
| FREQU 39308.18 Hz
‘ SCANS 366
ACQTM 0.8336 sec
‘ I | PD 2.0000 sec
i . B PW1 3.12 usec
NERRRER T I IRNUC 1H
CTEMP 153 ¢
50.0 | 28 26
132130 SLVNT CDCL3
EXREF 77.00 ppm
BF 0.10 Hz
RGAIN 60
HON
I O
(@]
N)]\/N3
Ns\/\/\) 6b
|
I
|1
| I I | I I | | I PITM
150 100 S56 50 0




abundance

12.0 13.0 14.0

11.0

20 3.0 40 50 6.0 7.0 80 9.0

1.0

10.0

dEDLD

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

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY 11 036_03-1_Ana-1.jdf

a =
|en
4 ‘\’gi
7 g |& f g o
B ‘\N H S (&
1 | Lo e \
- \ | \“ 2 \
] J J J J|) J
B J L_,JLVUMU J 3 I JDL_,
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
— ST\ VUV AN N O T AWV O —~ — 0 OWnNn OO 0O Ooa o v
XXI-0 0OV EITFTNNAI—~—OARN0VXOSO —~— OO O O > Ne
MO QRRRRNNNNINANNAANANNA - — =S Y g
00 00 00 00 I~ I~ DN BN [ [~ DN DN BN D= 0= DN DS B 0 0 0N BN S~ <t oen —
X : parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr_ Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Irr_Mode
Tri_Mode

TY 11 036_03-1_Ana-2.jdf
delta

proton. jxp

TY 11 036

CHLOROFORM-D

26-JUL-2018 10:08:41
22-AUG-2018 20:52:33

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737 [Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

46

19[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off
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0.3

. JEOL D
Q= 0

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
l sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )
machinephase

ppm

80[%], 100[%] )

Derived from: TY_ 11 036_03_carbon-1_Ana-1.jdf

0.2

Actual_sStart Time

27-JUL-2018 22:54:19

Filename = TY 11 036_03 carbon-1_Ana
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_11_036_03

Solvent = CHLOROFORM-D

Revision_Time

22-AUG-2018 20:53:40

0.1

abundance

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
X Domain = Carbon
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECX500
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 = 1.19959034[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 = TRUE
Scans = 9800
Total_Scans = 9800
Relaxation_Delay = 2[s]
J / w k 4 Recvr_Gain = 58
Temp_Get = 18.1[dC]
\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘Xgo_Widm =9.36[us]
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 10.0 X_Acq_Time = 0.83361792[s]
X_Angle = 30[deg]
Ol AN U A
X _Pulse = 3.12[us]
% 353 L fuoongsmmeag 22 g oz Irz_Atn_Dec = 20.54[dB]
] - = N QUuNANRXOANARNY RS NS 0 A Irr Atn_Noe = 20.54[dB]
3 £ g d 2 SRS ERNESS NI by ez Noise orid
= — —_ o — — — rr Pwi - us
X : parts per Million : Carbon13 Decoupling = TRUE
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abundance

2.0 3.0 4.0 5.0 6.0 7.0 8.0
v b b v b b b b b

1.0

0

~
N._=
W \‘N
~N

[5(&

EE
|

[Ne) g o [& | \

5135 |95/533 EEmE ||
= /g2 18/93% )T ) )

QUIU.@J IBLIE U] L.

dEDLD

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

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

trapezoid( 0[%], O0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: TY_ 11 042 01 proton-1_Ana-1.jdf

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
n—nNi-—<aant-onoaaaan-AT -0 O AN O Al -0 — OO — >0 on >
S —=O N T TANOXOLOONODAI-TAN —~O N X0 — O 0 <t <t on — S Al — Q0O V)N >0 W
AAIEE - —RARRARAE TG 07 A0 LR Se 8 nnnnin;man
C’\OOOOOOO0.00‘OOI\I\I\I\I\I\I\I\I\I\I\I\I\ NN N cn on N on — o e e e e e

X : parts per Million : Proton

27-JUL-2018 16:26:19
22-AUG-2018 20:41:23

Actual_sStart Time
Revision_Time

Filename = TY 11 042 01_proton-1_Ana
Author = delta

Experiment = proton.jxp

Sample_ Id = TY_11_042_01

Solvent = CHLOROFORM-D

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X Domain = Proton
Dim_Title = Proton

Dim Units = [ppm]
Dimensions =X

Site = JNM-ECX500
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

X Domain = 1H

X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]

X _Points 16384

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1
0.57277737[Hz]
9.38438438[kHz]
7.50750751 [kHz]

Irr_Domain = Proton

Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton

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

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[s]

Recvr_Gain = 38

Temp_Get = 18.9[dC]
X_90_width = 13.7[us]

X Acq_Time = 1.74587904([s]
X_Angle = 45[degq]

X_Atn = 4[dB]

X_Pulse = 6.85[us]

Irr Mode = Off

Tri_Mode = Off
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abundance

0.6

0.5

0.4

0.3
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0.1

W

R—

dEDLD

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

sexp( 2.0[Hz],
trapezoid( 0[%],
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY 11 042 _0l1_carbon-1_Ana-1.jdf

p———

200.0 190.0 180.0 170.0 160.0 150.0

DN oA AN O

QN N O O

© — g an R

o A — O 0

L Loy
X : parts per Million : Carbon13

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

/N

N
<t
<
al
<

=]
Q
“
o~
o
—

I50)
S
N
v
o
—

Al

131.187
130.596

126.809

126.504
125.932
124.053

77.248

/

\

51218~

77.000
76.742

S

50.913
49.654

\

28.641
27.439

10.0

26.323
26.208

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 11 042 _01_carbon-1_Ana
delta

carbon. jxp

TY 11_042_01

CHLOROFORM-D

27-JUL-2018 16:28:03
22-AUG-2018 20:43:15

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

1260

1260

(500 [MHZ])

2[s]

58

19.3[dC]
9.36[us]
0.83361792[s]

S60




abundance

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

0

dEDLD

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

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY_ 11 050_03-1-1.jdf

N
N\
N~ N
| |
~N
N2
N3\/\/\) 9
[
o0
N e —<t  \o—q = N N (=
S == —— S — e [
— = Joi= S — S e fN J J ¥
JL'L_M‘UM | | v
- I LJ . L L~k____J J .
R R R R R R
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
O-—<I\OOHOOMHOO?NOOl\moﬂl\mv—'ﬂ'(\lw@@l\v(\l@WM\OOOWOWOOVOOI\NOOV)O\H
AN — O WN — OOV XVI-V NNV OFTNNNANN——O0OO0OANN—OOOWVLATN =N OO0V~ OO
AAEE -~ = =R RRRTELNINININININIARITLITIINLRRCRANNEG NG00 A
e TRl o S S N N T o N N e L e e N N e T O R I el B R T
: parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr_ Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Irr_Mode
Tri_Mode

TY 11 050_03-1-2.jdf

delta

proton. jxp

TY 11 050

CHLOROFORM-D
7-AUG-2018 10:46:32
20-SEP-2018 20:10:57

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737 [Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

46

17.9[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off
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0.4

0.3

N
> JEOL D

---- PROCESSING PARAMETERS ----

N \N dc_balance( 0, FALSE )
| I sexp( 2.0[Hz], 0.0[s] )
- pq trapezoid( O0[%], O[%], 80[%], 100[%] )

zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

0 ppm

Derived from: TY_ 11 050_03_carbon-1-1.jdf

19-SEP-2018 22:23:42
20-SEP-2018 20:00:31

Actual_sStart Time
Revision_Time

Filename = TY 11 050_03 carbon-1-2.j
Author = delta

Experiment = carbon.jxp

Sample_ Id = TY_11_050_03

Solvent = CHLOROFORM-D

0.2

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X Domain = Carbon

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECX500

Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

0.1

abundance

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 = 11400
Total_Scans = 11400
Relaxation_Delay = 2[s]
g k‘ N il . Recvr_Gain = 58
Temp Get = 14.6[dC]
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘Xgo_Width =9.36[us]
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 10.0 X_Acq_Time = 0.83361792([s]
X_Angle = 30[deg]
0 NS AL B
X _Pulse = 3.12[us]
SICCRERAFASEILIARSET xsg S22 FSED Irr_Atn_Dec = 20.54[dB]
TSNS %S KD RS S~ N =0 © S~ Irr_Atn Noe = 20.54[dB]
fEEEEEYRI=28858 NI AeE R ez Noise orid
i o = = rr Pwi = us
X : parts per Million : Carbon13 Decoupling = TRUE
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10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

1.0 20 3.0 40 50 6.0 7.0 80 9.0

0

abundance

~ JEOL : ;
X N
N Z N
I ---- PROCESSING PARAMETERS ----
N > dc_balance( 0, FALSE )
0] sexp( 0.2[Hz], 0.0[s] )
JK/N trapezoid( 0[%], O[%], 80[%], 100[%] )
N 3 zerofill( 1 )
1 £ft( 1, TRUE, TRUE )
10 Bn machinephase
ppm
Derived from: TY 11 031 02_proton-1_Ana-1.jdf
Filename = TY 11 031_02_ proton-1_Ana
Author = delta
Experiment = proton.jxp
Sample_ Id = TY_11_031_02
Solvent = CHLOROFORM-D
Actual_Start Time = 21-JUL-2018 13:55:17
Revision_Time = 22-AUG-2018 20:55:56
Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X Domain = Proton
(83 Dim_Title = Proton
e Dim Units = [ppm]
‘\ Dimensions =X
% Site = JNM-ECX500
8 ‘ \ g (; Spectrometer = DELTA2_NMR
[\l ] .
{g (oofg: ‘ /5 [S‘ “ - Field_Strength = 11.7473579[T] (500([MHz])
) '_-J = ) = 1 =) J J X_Acq_]?urat:.on = 1.74587904([s]
X Domain = 1H
X_Freq = 500.15991521 [MHz]
X_Offset = 5.0[ppm]
X _Points = 16384
X_Prescans =1
X_Resolution = 0.57277737[Hz]
X_Sweep = 9.38438438[kHz]
X_Sweep_Clipped = 7.50750751[kHz]
Irr_Domain = Proton
Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]
\ “ “ Clipped = FALSE
‘ Scans =8
I ij JL‘) L Jk\ J Total_Scans =8
LJ | | J L L
Relaxation Delay = 5[s]
L s e e R T e e e = 44
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Temp_Get = 19.8[dC]
X_90_width = 13.7[us]
/ / X Acq_Time = 1.74587904([s]
— X_Angle = 45[deg]
VMAODRXTROT AT ATOAN =V —N—=FTAALOATNITEIAONT-ODARNN — < — 1) — — X0 X Atn = 4[dB]
VOO AT ANV TTAAN——ODO0ONDN—ORNANVOEOTFTANN— — O 0N —
A B b B i E E R R R R N R R R R R AR A R R R R R R R R R R R R R R R R X_Pulse = 6.85[us]
oI Bl I T o o S T e o o o O L e o o e e e e o Ll S B ] Irr Mode = Off
X : parts per Million : Proton Tri_Mode = Off
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abundance

0.6

0.5

0.4

0.3

0.2

0.1

o

0]
NJ\/N’“’
|

Bn

dEDLD

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

sexp( 2.0[Hz],
trapezoid( 0[%],
zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

ppm

0.0[s] )
o[s],

80[%], 100[%] )

Derived from: TY_ 11 031 02_carbon-1_Ana-1.jdf

200.0 190.0 180.0 170.0 160.0 150.0

154,833
152.038 ~.—

67.013
150.560

~
N3
=N
—
O
—
3

X : parts per Million : Carbonl

146.925

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

R

o0
w
)
N
<

—
—
“@
[
o
—

136.138

133.362
129.270
128.993
128.669

128.516

127.963
125.884
124.014

77.258
77.000
76.752

/

\

53393 7/

50.951 —

10.0

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain
Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 11 031_02_ carbon-1_Ana
delta

carbon. jxp

TY 11_031_02

CHLOROFORM-D

21-JUL-2018 13:57:06
22-AUG-2018 20:57:10

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

1260

1260

(500 [MHZ])

2[s]

58

20.4[dcC]
9.36[us]
0.83361792[s]
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abundance

1.0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0

dEDLQ

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

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

0.0[s] )
or[sl,

80[%], 100[%] )

Derived from: TY 11 053_03-1_Ana-1.jdf

OH
d \
- o ‘\tjfi
o] "y
N
15 B
(as a diastereomeric mixture)
P
~
O
— o o bo Non cwn = — 0 © ©
o)} (=] (=] wnen o on (=) (=] <t o©
B B R - LA I S VM
| )
(} J\ }\ \‘ M |
| "! LA
\
M‘ | \ | /L \H\Kh 1
I a Wu - /WY |
I \ mf Vo J
R R I AR R R R R
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
" = DS
OO T OO OWNMNOTFTTONOOoOUVLWIMOT NTART T —~—DCCANTO— WUV~ ATATNHNOAN—~I-IFT AL ANV — A
CARS8ERERAMNaanadidadddalgdaldiCenaii=gseiadltcsSslidd8a88a2kayY
e o e o e e e o L e L e e L =l o B e S e B S s BN SR A NS S I e IO I e R I I I I B T B B I I S S = == =
X : parts per Million : Proton

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr_ Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Irr_Mode
Tri_Mode

TY 11 053_03-1_Ana-2.jdf
delta
proton. jxp
TY 11 053
CHLOROFORM-D
7-AUG-2018 19:05:39
1-NOV-2018 11:10:26

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
1.74587904[s]
1H
500.15991521 [MHz]
5.0[ppm]

16384

(500 [MHZ])

1

0.57277737 [Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

42

18.4[dC]
13.7[us]
1.74587904([s]
45 [deg]

4[dB]
6.85[us]

Off

Off
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abundance

as a diastereomeric mixture

it Filename = TY_11_088_02_proton-1_Ana
at frans-cyclooctene position Authos - delta
Experiment = proton.jxp
Sample_ Id = TY_11_088_02
Solvent = CHLOROFORM-D

dEDLQ

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],
zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY 11 088 _02_proton-1_Ana-2.jdf

Actual_sStart Time
Revision_Time

25-0CT-2018 22:13:37
6-NOV-2018 16:12:49

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107

X Domain = Proton
Dim_Title = Proton

Dim Units = [ppm]
Dimensions =X

Site = JNM-ECX500
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

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

/gﬁ =
<t =
— ‘\/ #‘ X Domain = 1H
[}ﬁ - | X_Freq = 500.15991521 [MHz]
e« L2 [l | e X_Offset = 5.0[ppm]
L:l & | & } o X_Points = 16384
N les | [ch O =
R I ‘/ ! [\2/ e i_iresiazs - g 57277737 [Hz]
[ | [ N __Resolution =0. z
gL /83 % erg ,f%r E [ J‘H j /“ X_Sweep = 9.38438438[kHz]
/E S O/o' = = o j j‘}/ JJ X_Sweep_Clipped = 7.50750751[kHz]
l Irr_Domain = Proton
ﬁ Irr Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
‘ Tri_Domain = Proton
‘ ‘ ‘[ ‘4 Tri_Freq = 500.15991521 [MHz]
‘rl " \ Tri_Offset = 5.0[ppm]
X ’ » pk m)\ Clipped = FALSE
PRIRIN NN I T
| | U \) Total_Scans =8
b A U LU il
Relaxation Delay = 5[s]
\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\Recerain_ =4°
9.0 8.0 5.0 3.0 2.0 1.0 0 Temp_Get = 17.7[dC]
| i I ‘ X _90_Width = 13.7[us]
ﬂiﬂﬂﬂ’ﬂﬂﬂ’ﬂﬂﬂlﬂﬂﬂ,-~'ﬂ~”J == %%iitt\\@§§§%%§§§§33::>\\ X_Acq_Time = 1.74587904[s]
= X_Angle = 45[degq]
O == = O = 0N O ITITWVNOITUVLMNOVONXVANTOONODDNTNADNONTANMODOLONDS TXXV-ANRXDTATNONNOD T — O I X Atn =4[dB]
NMWN O —~— O —FOWnNT —ANOOFT 0 NOONTNODAT AN —~O ATV ANDDAHARXXOT AN =< NnTAANWV N — O —
NXNANMARAA—=—=NXXEENnAAANAA=—ARRRXRENEEV OGO NN T T T T T M@0 R K nin < I X _Pulse = 6.85[us]
l\ll‘)ﬂ'ﬂ'ﬁ'.ﬂ"mmmMMMNN(\IN(\I(\l(\INN(\INNN(\I(\lv—4v—4v—4v—4v—4v—4v—4v—4v—4—'—4—4—'—"—4'—4-—'-—'v—4—4v—40000000IrrMOde = Off
X : parts per Million : Proton Tri Mode = Off
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abundance

0.12 0.13 0.14 0.15 0.16 0.17

0.11

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

0

dEDL:}

as a diastereomeric mixture

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

80[%], 100[%] )

machinephase
ppm

Derived from: TY 11 088 _02_carbon-1_Ana-2.jdf

at trans-cyclooctene position

XX
VWWWWWM
A AH 0 MM A ot e A oo
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 10.0
3 £ g s 72g AN T
z % 2 S 483 GEENaR IR ltilcg38883 824
¢ % L FEESgcersasnnnRRaRNn  aAq

X : parts per Million : Carbon

13

Filename

Author
Experiment
Sample_Id
Solvent
Actual_sStart Time
Revision_Time

Comment
Data_Format
Dim_Size

X Domain

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X Domain

X Freq
X_Offset

X _Points

X Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X Acq_Time
X_Angle

X _Atn

X _Pulse
Irr_Atn Dec
Irr_Atn Noe
Irr Noise
Irr Pwidth
Decoupling

TY 11_088_02_carbon-1_Ana

delta

carbon. jxp

TY 11_088_02

CHLOROFORM-D

25-0CT-2018 22:15:06
6-NOV-2018 14:54:50

single pulse decoupled ga
1D COMPLEX

26214

Carbon

Carbonl3

[ppm]
X

JNM-ECX500
DELTA2_NMR

11.7473579[T]
0.83361792[s]
13C
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034[Hz]
39.3081761[kHz]
31.44654088[kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

10780

10780

(500 [MHZ])

2[s]

60

20.2[dcC]
9.36[us]
0.83361792[s]
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0.2 0.3 0.4 0.5 0.6 0.7

0.1

abundance

1.00
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as a diastereomeric mixture)
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dEDLg

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%],
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

0[%], 80[%], 100[%] )

Derived from: TY 11 089_02-1_ Ana-1.jdf

60.03
342

\%\ )/HOJ'O/JZ Ly

8.0

R

TOOVUVLASDA—WV —=A ANV AOD
— A0 O RNV O T AN — N X0
cor-- SN T onononoonoon

3.059
2.230
2.215

2.199
2.056
1.643
1.575
1.560
1.465
1.449
1.436
1.424

— =

1.400
1.384
1.369
1.347
1.305
1.256

1.0

%“L\\

1.242
1.227
1.185
0.925

0.889
0.884
0.877
0.863

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size

X _Domain
Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr_ Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Irr_Mode
Tri_Mode

TY 11 089_02-1_ Ana-2.jdf
delta
proton. jxp
TY 11 089
CHLOROFORM-D
6-NOV-2018 13:19:03
7-NOV-2018 12:31:25

single pulse
1D COMPLEX
13107

Proton
Proton

[ppm]
X

JNM-ECX500
DELTA2_NMR

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

1H

500.15991521 [MHz]
5.0([ppm]

16384

1

0.57277737 [Hz]
9.38438438[kHz]
7.50750751 [kHz]
Proton
500.15991521 [MHz]
5.0[ppm]

Proton
500.15991521 [MHz]
5.0[ppm]

FALSE

8

8

5[s]

44

18.9[dC]
13.7[us]
1.74587904([s]
45 [degq]

4[dB]
6.85[us]

Off

Off




[8] X-ray Crystallographic Analysis Information
(ORTEP thermal ellipsoids at 50% probability)

(1) 6b (CCDC No. 1879115)

Empirical formula
Formula weight
Temperature
Wayvelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)

20max

Absorption coefficient p for Mo-Ka
F000)

Crystal size

No. of reflection collected

Transmission factor
Refinement method
Goodness-of-fit on /2
Final R indices [>20 ()]

R indices (all data)
Largest diff. peak and hole

C16H20NsOs3
372.39

-150.0 °C

MoKa (A = 0.71075 A)
monoclinic

P21/c #14)
a=13.5247(4) A
b =17.64772(17) A
c=17.7480(5) A
V = 1818.14(9) A3
4

1.360 g/cm?

50.7 °

0.992 cm'!

784.00

B =97.938(7) °

0.140 x 0.030 X 0.030 mm

Total: 24512

Unique: 3334 (Rint = 0.0332)
min: 0.836, max: 0.997

Full-matrix least-squares on F2

1.046
Ri = 0.0359
Ri = 0.0454
-0.17 and 0.21 e+ A3

wR2 = 0.0822

S69



	ChemCommun Yokoi Oxime ReRevision SI CautionBlackArial
	Oximes_NMR_spectra_FigureCombined



