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1. General method

All manipulations of oxygen- and moisture-sensitive materials were carried out using
standard Schlenk techniques under a nitrogen atmosphere. NMR spectra were recorded on a JEOL
JNM ECZ-400 spectrometer (400 MHz for 'H, 100 MHz for '3C) or Bruker DMX NMR spectrometer
(400 MHz for 'H, 100 MHz for *C, 376 MHz for '°F). Chemical shifts are reported in & (ppm)
referenced to the residual peaks of CDCl; (8 7.26) for 'TH NMR, CDCls (& 77.00) for 3C NMR, and
CF3CO.H as an external standard (8 —76.0) for °F NMR. The following abbreviations are used; s,
singlet: d, doublet: t, triplet: q, quartet: sext, sextet: m, multiplet: br, broad. High-resolution mass
spectra were obtained with JEOL AccuTOF LC-plus 4G spectrometer. Optical rotations were
measured on JASCO P-2200 polarimeter. Flash column chromatography was performed with Silica
Gel 70 PF2s4 (Wako). Preparative thin-layer chromatography was performed with Wakogel® B-5F
(Wako).

2. Materials

Dehydrated 1,2-dichloroethane, toluene, DMF, and 1,4-dioxane were purchased and used
after deoxygenated by bubbling N,. Iridium complexes, [IrCl(cod)]>! and [IrCl(coe):]»,> were
prepared according to the reported procedures. NaBArfs was prepared according to the reported
procedures.®>  Ligands, (R)-binap, (R)-tol-binap, (R)-DM-binap, (S)-segphos, (S,S)-QuinoxP*,
(S,S)-chiraphos, were purchased from commercial suppliers and used as received. The corresponding
racemic products were prepared by using racemic binap as a ligand. Other chemicals were purchased

from commercial suppliers and used as received.
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3. Preparation of methylamine derivatives 1 and alkenes 2

Compound 1g (CAS: 4597-87-9) was purchased from commercial suppliers and used as
received. Compounds 1a (CAS: 103976-61-0),* 1b (CAS: 468718-67-4),° 1e (CAS: 902837-10-9),°
and 1f (CAS: 156267-13-9)° were prepared according to the reported procedures.

Alkenes 2x was purchased from commercial suppliers and used as received. 2a (CAS:
384-64-5),” 2b (CAS: 69843-09-0),” 2¢ (CAS: 185140-55-0),” 2d (CAS: 69843-08-9),” 2e (CAS:
1601477-35-3),7 2f (CAS: 655-29-8),” 2g (CAS: 69843-10-3),” 2h (CAS: 155855-37-1),7 2i (CAS:
946614-13-7),” 2j (CAS: 2369617-16-1),” 2k (CAS: 1261137-92-1),7 21 (CAS: 1989676-91-6),” 2m
(CAS: 437552-55-1),” 2nm (CAS: 185140-57-2),” 20 (CAS: 2358848-30-1),) 2p (CAS:
136476-29-4),7 2q (CAS: 1422521-62-7),” 2r (CAS: 1541177-26-7),7 2s (CAS: 2071669-70-8),7 2t
(CAS: 437552-58-4), 2u (CAS: 112298-41-6),° 2v (CAS: 1808992-30-4),1° 2w (CAS:
1352954-05-2),'! 2y (CAS: 17498-71-4),'> and 2z (CAS: 1865-29-8)!® were prepared according to
the reported procedure.

Procedures for the preparation of compounds 1le¢ (CAS: 1036584-14-1), 1d (CAS:
220714-69-2), 1h (CAS: 4214-80-6),'* 1i (CAS: 1882650-38-5), 2n (CAS: 185140-57-2), 2n-d>, and

2r-d, were shown below.
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Compound 1c: To a 2-chloro-3-trifluoromethylpyridine (3.63 g, 20 mmol) in a pressure
bottle with a Teflon valve was added MeNH> (9.8 M in MeOH, 20 mL, 200 mmol). The mixture was
heated at 80 °C for 3 days with stirring. The mixture was concentrated on a rotary evaporator, and the
residue was subjected to flash column chromatography on silica gel (hexane: EtOAc = 10:1) to give
1c¢ as a colorless oil (2.46 g, 70% yield). 'HNMR (CDCls) 6 8.29 (d, J=4.8 Hz, 1H), 7.63 (d, J= 6.8
Hz, 1H), 6.60 (dd, J = 6.8, 4.8 Hz, 1H), 4.96-4.83 (br, 1H), 3.04 (d, J = 5.2 Hz, 3H); *C NMR
(CDCl3) 6 155.2,151.6, 134.8 (d, Jr.c =5 Hz), 124.5 (q, Jr.c =271 Hz), 111.0, 108.6 (q, Jr.c = 32 Hz),
28.5; F NMR (CDCl3) & —64.0. HRMS (DART) m/z: [M + H]" Caled for C7HgN2F3 177.0640;
Found 177.0628.

S-3



| A MeNH, in MeOH ~F
N7 »

Cl N” "NH

Me
1d

Compound 1d: 2-Chloro-3-fluoropyridine (575 mg, 5.0 mmol) in a pressure bottle with a
Teflon valve was added MeNH: (9.8 M in MeOH, 5.1 mL, 50 mmol). The mixture was heated at
80 °C for 3 days with stirring. The mixture was concentrated on a rotary evaporator, and the residue
was subjected to flash column chromatography on silica gel (hexane: EtOAc = 2:1) to give 1d as a
colorless oil (318 mg, 50% yield). 'HNMR (CDCl3)87.91 (d,J=4.8 Hz, IH), 7.11 (dd,J=11.4,7.8
Hz, 1H), 6.54-6.46 (m, 1H), 4.74-4.54 (br, 1H), 3.05 (d, J= 4.4 Hz, 3H); 3*C NMR (CDCl3) & 149.3
(d, Jr.c =11 Hz), 147.3 (d, Jr.c = 252 Hz), 142.7 (d, Jr.c = 7 Hz), 119.6 (d, Jr.c = 15 Hz), 111.4, 27.8;
F NMR (CDCl3) 8 —141.9. HRMS (DART) m/z: [M + H]* Calcd for CeHsN,F; 127.0672; Found
127.0665.

Cl N [Cp*IrCl,], Cl N
| NaOH |
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Compound 1h (CAS: 4214-80-6): A mixture of 2-amino-5-chloropyridine (257 mg, 2.0
mmol), methanol (1 mL), [Cp*IrCl>2]> (1.6 mg, 0.0020 mmol), and NaOH (80 mg, 2.0 mmol) in a
pressure bottle with a Teflon valve was heated at 150 °C for 12 h. The mixture was concentrated on a
rotary evaporator and the residue was subjected to flash column chromatography on silica gel
(hexane: EtOAc = 3:1) to give 1h as a colorless solid (223 mg, 78% yield). 'H NMR (CDCls) & 8.03
(d,J=2.4Hz, 1H), 7.38 (dd, /=8.8,2.4 Hz, 1H), 6.33 (d, /= 8.8 Hz, 1H), 4.63—4.49 (br, 1H), 2.90 (d,
J=4.8 Hz, 3H).

0 0 0
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Compound 1i: To 2-chloro-6-methylnicotinic acid (858 mg, 5.0 mmol) in a pressure bottle
with a Teflon valve was added MeNH> (9.8 M in MeOH, 5.1 mL, 50 mmol). The mixture was heated
at 80 °C for 2 days with stirring, and the mixture was concentrated on a rotary evaporator. To the
residue in EtOH (20 ml) was added conc. H>SO4 (1.4 mL) at room temperature. The mixture was
stirred under reflux for 3 days. The mixture was poured into cold Na;COsaq and extracted with

EtOAc. The organic layer was washed with brine, dried over Na>SOs, filtered, and concentrated on a
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rotary evaporator. The residue was subjected to flash column chromatography on silica gel (hexane:
EtOAc = 4:1) to give 1i as a colorless solid (490 mg, 51% yield in 2 steps). 'H NMR (CDCls) § 7.98
(d, J=8.4 Hz, 1H), 7.94-7.66 (br, 1H), 6.36 (d, /= 8.4 Hz, 1H), 4.29 (g, J=7.2 Hz, 2H), 3.05 (d, /=
5.2 Hz, 3H), 2.42 (s, 3H), 1.36 (t, J = 7.2 Hz, 3H); '*C NMR (CDCls) & 167.7, 163.4, 159.0, 139.9,
110.2, 103.1, 60.3, 27.6, 25.1, 14.3. HRMS (DART) m/z: [M + H]" Caled for CioHi5sN20> 195.1134;
Found 195.1132.

S CFs  EtNH,in H,0 B CF3
N N” > NH
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Compound 1j: To a 2-chloro-3-trifluoromethylpyridine (908 mg, 5.0 mmol) in a pressure
bottle with a Teflon valve was added EtNH» (70% in H>O, 3.2 mL, 50 mmol). The mixture was
heated at 80 °C for 2 days with stirring. The mixture was concentrated on a rotary evaporator, and the
residue was subjected to column chromatography on silica gel eluted with CH>Cl, to give 1j as a
colorless oil (706 mg, 74% yield). 'HNMR (CDCl3) & 8.26 (dd, J=5.1, 1.2 Hz, 1H), 7.63 (dd, J= 6.8,
1.2 Hz, 1H), 6.59 (dd, J=6.8, 5.1 Hz, 1H), 4.81 (br s, 1H), 3.52 (qd, J=7.3, 5.1 Hz, 2H), 1.26 (t, J =
7.3 Hz, 3H); 3C NMR (CDCl3) & 154.6, 151.7, 134.9 (d, Jr-c = 5 Hz), 124.5 (q, Jr-c =272 Hz), 111.0,
108.4 (q, Jr-c = 31 Hz), 36.3, 14.7; ’F NMR (CDCl3) § —64.0. HRMS (DART) m/z: [M + H]" Caled
for CsHi1oF3N2 191.0796; Found 191.0785.

PdCI,(PPh
(HO),B 2(PPhg); CFj
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Compound 2n (CAS: 185140-57-2): (3,5-Dimethylphenyl)boronic acid (1.13g, 7.5 mmol)
and PdCly(PPh3), (158 mg, 3 mol%) were placed in a Schlenk tube under No.
2-Bromo-3,3,3-trifluoroprop-1-ene (2.62 g, 15 mmol) in THF (15 mL) and K>CO3 (4.14 g, 30 mmol)
in H>O (10 mL) were added to the tube successively, and the mixture was stirred at 60 °C for 20 h.
The reaction mixture was cooled to rt and filtered through a pad of celite with Et;O. The organic layer
was separated and washed with brine. The organic layer was dried over Na>SOs, filtered, and
concentrated on a rotary evaporator. The residue was subjected to flash column chromatography on
silica gel with hexane to give 2n as a colorless oil (725 mg, 48% yield). 'H NMR (CDCls) & 7.08 (s,
2H), 7.04 (s, 1H), 5.92 (d, J=1.2 Hz, 1H), 5.74 (d, /= 1.2 Hz, 1H), 2.35 (s, 6H).
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Compound 2n-d;: To a solution of PhsPCDsI (CAS: 1560-56-1, 449 mg, 1.1 mmol)'® in
Et,0 (5 mL) was added sodium fert-butoxide (106 mg, 1.1 mmol) at 0 °C, and the mixture was stirred
at room temperature for 30 min. After cooling the mixture to -78 °C,
1-(3,5-dimethylphenyl)-2,2,2-trifluoroethan-1-one (202 mg, 1.0 mmol)!® was added to the mixture.
The reaction mixture was allowed to warm to room temperature and stirred for 20 h. The mixture was
filtered and concentrated on a rotary evaporator. The residue was subjected to flash column
chromatography on silica gel with hexane to give 2n-d> as a colorless oil (97 mg, 48% yield).
Deuterium contents of 2n-d> was determined by '"H NMR (1.89D/2H). 'H NMR (CDCl3) & 7.08 (s,
2H), 7.04 (s, 1H), 5.69-5.58 (m, 0.11H), 2.35 (s, 6H).

CF3CO,Et PhsPCD3

S
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Compound 2r-d>: To a solution of benzothiophene (1.34 g, 10 mmol) in THF (20 mL) was
added dropwise n-BuLi (1.6 M in THF, 7.5 ml, 12 mmol) at —78 °C and the mixture was stirred at the

same temperature for 90 min. Then, ethyl trifluoroacetate (2.13 g, 15 mmol) was added to the
mixture, and the resulting mixture was allowed to warm to room temperature and stirred for 2 h.
Saturated NH4Cl solution was added to the mixture at 0 °C, and the resulting mixture was extracted
with EtOAc. The organic layer was washed with brine, dried over Na>SOs, filtered, and concentrated
on a rotary evaporator. The residue was subjected to flash column chromatography on silica gel
(hexane: EtOAc = 40:1) to give 2-benzothienyl trifluoromethyl ketone (1.51 g, 66% yield). To a
solution of PhsPCDsI (CAS: 1560-56-1, 470 mg, 1.15 mmol)'® in THF (5 mL) was added n-BuLi
(0.73 ml, 1.6 M in THF, 1.2 mmol) at —78 °C, and the mixture was stirred at the same temperature for
90 min. Then, 2-benzothienyl trifluoromethyl ketone (265 mg, 1.15 mmol) was added to the mixture,
and the resulting mixture was allowed to warm to room temperature and stirred for 2 h. Saturated
NH4Cl solution was added to the mixture at 0 °C, and the resulting mixture was extracted with EtOAc.
The organic layer was washed with brine, dried over Na>SQg, filtered, and concentrated on a rotary
evaporator. The residue was subjected to flash column chromatography on silica gel with hexane to
give 2r-d as a colorless oil (1.11 g, 73% yield). Deuterium contents of 2r-d, was determined by 'H
NMR (1.96D / 2H). 'H NMR (CDCl3) 8 7.82-7.74 (m, 2H), 7.28 (d, J = 0.8 Hz, 1H), 7.40-7.34 (m,
2H), 5.95-5.90 (m, 0.04H).
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4. General procedure for Table 1

3-Ethoxycarbonyl-2-(methylamino)pyridine (1a: 18.0 mg, 0.10 mmol), [IrCl(cod)]> (1.7
mg, 0.0025 mmol, 5 mol% of Ir), a ligand (0.0060 mmol, 6 mol%), and NaBAr4 (9.2 mg, 0.010
mmol, 10 mol%) were placed in a Schlenk tube under N,. Toluene (0.4 mL) and
a-trifluoromethylstyrene (2a, 16.1 mg, 0.30 mmol) were added to the mixture successively, and the
mixture was stirred at 80 °C for 48 h. The mixture was concentrated on a rotary evaporator, and the

residue was subjected to preparative TLC on silica gel (hexane/CHCIz = 2:3) to give 3aa.

5. General procedure for Schemes 2 and 3

Methylamine derivatives 1 (0.10 mmol), [IrCl(cod)]2 (1.7 mg, 0.0025 mmol, 5 mol% of Ir),
(R)-tol-binap (0.0060 mmol, 6 mol%), and NaBArt4 (9.2 mg, 0.010 mmol, 10 mol%) were placed in a
Schlenk tube under N>. Toluene (0.4 mL) and alkene 2 (0.30 mmol) were added to the mixture
successively, and the mixture was stirred at 80 °C for 48 h. The solvent was removed on a rotary
evaporator, and the residue was subjected to preparative TLC on silica gel to give 3. The absolute
configuration of 3aa was determined to be (S)-(+) by correlation with compound 5 (see, S-25). The

absolute configurations of other compounds were assigned by analogy with (5)-3aa.
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6. Characterization of the products

@002&

~
N”>NH CF,
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Compound 3aa (Table 1, entry 2; colorless oil, 33.0 mg, 94% yield, 88% ee; entry 11, 731
mg, 99% yield, 88% ee). A solution of hexane/CHCIl; (2:3) was used as an eluent for preparative
TLC. The ee was measured by HPLC (Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5
mL/min, 254 nm, t; = 15.6 min (major), t2 = 17.8 min (minor)); [a]*°b +67.5 (c 1.08, CHCl5) for 88%
ee (S). 'HNMR (CDCls) 4 8.23 (dd, J= 6.0, 1.8 Hz, 1H), 8.10 (dd, /= 11.6, 1.8 Hz, 1H), 8.20-7.90
(br, 1H), 7.39-7.30 (m, 5H), 6.52 (dd, J=11.6, 6.0 Hz, 1H), 4.32 (q, J= 7.2 Hz, 2H), 3.56-3.45 (m,
1H), 3.45-3.28 (m, 2H), 2.49-2.39 (m, 1H), 2.24-2.14 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); 3C NMR
(CDClI3) 6 167.5, 158.5,153.4,139.9, 134.2, 129.1, 128.7, 128.2, 126.9 (q, /=280 Hz), 111.1, 106.2,
60.8,47.8 (q,J =27 Hz), 38.0, 28.6, 14.3; ’F NMR (CDCls) § -69.6. HRMS (DART) m/z: [M + H]*
Calcd for CisH20F3N202 353.1477; Found 353.1478.

@COZEt

~
N >NH CF,

3ab

Compound 3ab (Scheme 2; colorless oil, 35.6 mg, 97% vyield, 91% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak IC, hexane/EtOH = 500:1, flow 0.5 mL/min, 254 nm, t; = 19.9 min (minor), t2 =21.4 min
(major)); [a]**p +79.6 (c 0.98, CHCI3) for 91% ee (S). 'H NMR (CDCl3) 6 8.23 (dd, J = 4.6, 1.8 Hz,
1H), 8.10 (dd, J=17.8, 1.8 Hz, 1H), 7.98-7.92 (br, 1H), 7.22 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.4 Hz,
2H), 6.51 (dd, J="7.8, 4.6 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.56-3.45 (m, 1H), 3.44-3.29 (m, 2H),
2.46-2.37 (m, 1H), 2.35 (s, 3H), 2.22-2.11 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); 3C NMR (CDCls) &
167.5, 158.5,153.4,139.9, 138.0, 131.1, 129.4, 128.9, 127.0 (q, /=279 Hz), 111.1, 106.2, 60.8, 47.8
(q, J = 27 Hz), 38.0, 28.6, 21.1, 14.3. HRMS (DART) m/z: [M + H]" Calcd for Ci9H22F3N>0>
367.1633; Found 367.1640.
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Compound 3ac (Scheme 2; colorless oil, 37.5 mg, 92% yield, 87% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak AD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 10.4 min (minor), t> =
11.1 min (major)); [a]*’p +74.8 (¢ 0.99, CHCI;3) for 87% ee (S). 'HNMR (CDCls) 6 8.23 (dd, J=4.8,
2.0 Hz, 1H), 8.10 (dd, J = 7.4, 2.0 Hz, 1H), 8.20-7.93 (br, 1H), 7.36 (d, J = 8.4 Hz, 2H), 7.25 (d, J =
8.4 Hz, 2H), 6.51 (dd,J=7.4,4.8 Hz, 1H), 4.32 (q,J= 7.2 Hz, 2H), 3.57-3.46 (m, 1H), 3.44-3.29 (m,
2H), 2.48-2.38 (m, 1H), 2.23-2.12 (m, 1H), 1.38 (t,J= 7.2 Hz, 3H), 1.32 (s, 9H); 1*C NMR (CDCls)
0 167.5, 158.5, 153.4, 151.0, 139.9, 131.1, 128.7, 127.0 (q, J = 285 Hz), 125.6, 111.0, 106.2, 60.7,
47.3 (q, J = 27 Hz), 38.1, 34.5, 31.3, 28.6, 142. HRMS (DART) m/z: [M + H]" Calcd for
C22H28F3N202 409.2103; Found 409.2099.

@COZE’(

~
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3ad OMe

Compound 3ad (Scheme 2; colorless oil, 34.5 mg, 90% yield, 81% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 9:1, flow 0.5 mL/min, 254 nm, t; = 14.3 min (major), to = 16.5
min (minor)); [a]*’p +77.7 (¢ 0.87, CHCI3) for 81% ee (S). 'HNMR (CDCl3)  8.23 (dd, J=4.8, 1.6
Hz, 1H), 8.11 (dd, J= 7.4, 1.6 Hz, 1H), 8.03—7.90 (br, 1H), 7.24 (d, J = 8.0 Hz, 2H), 6.89 (d, J= 8.0
Hz, 2H), 6.53 (dd, J = 7.4, 4.8 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.81 (s, 3H), 3.56-3.46 (m, 1H),
3.41-3.27 (m, 2H), 2.46-2.35 (m, 1H), 2.20-2.08 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); *C NMR
(CDClI3) 6 167.5,159.4,158.4, 153.3, 139.9, 130.1, 127.2 (q, /=237 Hz), 126.0, 114.1, 111.1, 106.2,
60.8, 55.2, 47.0 (q, J = 27 Hz), 38.0, 28.5, 14.3. HRMS (DART) m/z: [M + H]" Calcd for
C19H22F3N203 383.1583; Found 383.1579.
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Compound 3ae (Scheme 2; pale yellow oil, 37.0 mg, 86% yield, 87% ee). A solution of
hexane/EtOAc (4:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 18.7 min (minor), t; =
23.2 min (major)); [a]*°p +84.7 (¢ 1.02, CHCI;3) for 87% ee (S). 'HNMR (CDCls) 6 8.24 (dd, J=4.6,
2.0Hz, 1H), 8.10 (dd,J=7.8,2.0 Hz, 1H), 8.03—7.94 (br, 1H), 7.61-7.55 (m, 4H), 7.47-7.33 (m, SH),
6.53 (dd,J=7.8,4.6 Hz, 1H), 4.30 (q, J= 7.2 Hz, 2H), 3.62-3.51 (m, 1H), 3.50-3.36 (m, 2H), 2.51—
2.42 (m, 1H), 2.30-2.19 (m, 1H), 1.36 (t,J = 7.2 Hz, 3H); *C NMR (CDCls) § 167.5, 158.5, 153.4,
141.1, 140.5, 139.9, 133.2, 129.5, 128.8, 127.4, 127.1, 126.9 (q, /=280 Hz), 111.1, 106.2, 60.8, 47.6
(q, /=27 Hz), 38.1, 28.6, 14.2. HRMS (DART) m/z: [M + H]" Calcd for C24H24F3N20, 429.1790;
Found 429.1801.

@COzEt

~
N >NH CF,

3af F

Compound 3af (Scheme 2; colorless solid, 35.5 mg, 95% yield, 87% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 14.1 min (minor), t; =
16.9 min (major)); [a]*’p +52.7 (¢ 0.98, CHCI;3) for 87% ee (S). 'HNMR (CDCls) 6 8.22 (dd, J=5.2,
2.0 Hz, 1H), 8.10 (dd, J=17.6, 2.0 Hz, 1H), 7.97-7.88 (br, 1H), 7.29 (dd, J = 8.4, 5.2 Hz, 2H), 7.04 (t,
J=8.4Hz, 2H), 6.52 (dd,J=7.6,5.2 Hz, 1H), 4.32 (q,J= 7.2 Hz, 2H), 3.56-3.46 (m, 1H), 3.46-3.29
(m, 2H), 2.46-2.37 (m, 1H), 2.21-2.11 (m, 1H), 1.38 (t,J= 7.2 Hz, 3H); *C NMR (CDCls)  167.5,
162.6 (d, J =247 Hz), 158.4, 153.4, 139.9, 130.7 (d, /= 7.7 Hz), 130.0, 126.7 (q, J = 280 Hz), 115.7
(d,J=22Hz), 111.2,106.2, 60.8, 47.2 (q, J= 27 Hz), 37.9, 28.6, 14.2; ’F NMR (CDCl3) 4 -70.0, —
114.0. HRMS (DART) m/z: [M + H]* Calcd for CigH19F4sN20> 371.1383; Found 371.1378.
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Compound 3ag (Scheme 2; colorless oil, 37.1 mg, 96% yield, 86% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 14.0 min (minor), t; =
16.2 min (major)); [a]*’p +79.4 (¢ 1.07, CHCI;) for 86% ee (S). 'HNMR (CDCls) 6 8.22 (dd, J=4.6,
2.2 Hz, 1H), 8.10 (dd, J=17.8, 2.2 Hz, 1H), 7.96-7.85 (br, 1H), 7.32 (d, J = 8.4 Hz, 2H), 7.25 (d, J =
8.4 Hz, 2H), 6.52 (dd,J=7.8,4.6 Hz, 1H), 4.32 (q,J= 7.2 Hz, 2H), 3.57-3.47 (m, 1H), 3.46-3.30 (m,
2H), 2.46-2.36 (m, 1H), 2.23-2.12 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); '3C NMR (CDCl;) § 167.5,
158.4,153.4,139.9,134.2,132.7,130.4, 128.9, 126.6 (q, /=278 Hz), 111.2, 106.2, 60.8, 47.4 (q, J =
26 Hz), 37.9, 28.5, 14.3. HRMS (DART) m/z: [M + H]" Calcd for CisH;9**CIF3N20, 387.1087;
Found 387.1081.

@COZEt

~
N >NH CF,

3ah CF;

Compound 3ah (Scheme 2; colorless oil, 37.6 mg, 89% yield, 78% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 13.5 min (minor), t; =
16.7 min (major)); [a]*’p +50.4 (¢ 1.05, CHCI3) for 78% ee (S). 'HNMR (CDCls) 6 8.21 (dd, J=4.6,
2.0 Hz, 1H), 8.09 (dd, J = 7.6, 2.0 Hz, 1H), 7.99-7.90 (br, 1H), 7.59 (d, J = 8.0 Hz, 2H), 7.44 (d, J =
8.0 Hz, 2H), 6.53 (dd, J=7.6,4.6 Hz, 1H), 4.31 (q, /= 7.2 Hz, 2H), 3.58-3.45 (m, 2H), 3.43-3.32 (m,
1H), 2.49-2.40 (m, 1H), 2.30-2.19 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); '3C NMR (CDCl;) § 167.5,
158.3, 153.3, 140.0, 138.4, 130.5 (q, J =33 Hz), 129.5, 126.6 (q, J= 265 Hz), 125.6, 123.9 (q, J =256
Hz), 111.3, 106.3,. 60.8, 47.9 (q, J = 28 Hz), 37.9, 28.5, 14.2; F NMR (CDCls) 8 —62.7, —69.5.
HRMS (DART) m/z: [M + H]" Calcd for C1oH19FsN202 421.1351; Found 421.1345.
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3ai

Compound 3ai (Scheme 2; colorless oil, 36.8 mg, 96% yield, 86% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak AD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 20.0 min (minor), t; =
21.7 min (major)); [a]*°p +82.4 (¢ 0.37, CHCI;3) for 86% ee (S). 'HNMR (CDCls) 6 8.22 (dd, J=4.6,
2.2 Hz, 1H), 8.09 (dd, J=7.6, 2.2 Hz, 1H), 8.01-7.91 (br, 1H), 7.26 (dd, J=9.4, 6.0 Hz, 1H), 6.91 (d,
J=9.4 Hz, 1H), 6.86 (s, 1H), 6.85 (d, /= 6.0 Hz, 1H), 6.51 (dd, J=7.6, 4.6 Hz, 1H), 4.31 (q,J=7.2
Hz, 2H), 3.80 (s, 3H), 3.56-3.47 (m, 1H), 3.43-3.28 (m, 2H), 2.45-2.36 (m, 1H), 2.21-2.11 (m, 1H),
1.37 (t,J=7.2 Hz, 3H); *C NMR (CDCl3) 4 167.5, 159.7, 158.5, 153.4, 139.9, 135.7, 129.7, 127.0 (q,
J =281 Hz), 121.4, 114.8, 113.6, 111.1, 106.2, 60.8, 55.2, 47.9 (q, J = 27 Hz), 38.0, 28.6, 14.3.
HRMS (DART) m/z: [M + H]" Calcd for C19H22F3N203 383.1583; Found 383.1589.

(\ICOZE’[

~
N~ °NH CF;
: Ph

3aj

Compound 3aj (Scheme 2; colorless oil, 35.6 mg, 83% vyield, 88% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 1.0 mL/min, 254 nm, t; = 9.1 min (major), t2 =
17.9 min (minor)); [a]*°p +79.4 (c 1.09, CHCIs) for 88% ee (S). 'HNMR (CDCls) 6 8.22 (dd, J=4.6,
1.8 Hz, 1H), 8.10 (dd, J=17.8, 1.8 Hz, 1H), 8.06-7.98 (br, 1H), 7.61 (d, J= 7.8 Hz, 2H), 7.57 (d, J =
7.8 Hz, 2H), 7.48-7.42 (m, 3H), 7.37 (t,J= 7.8 Hz, 1H), 7.33 (d,/= 8.0 Hz, 1H), 6.51 (dd, /=17.8, 4.6
Hz, 1H), 4.32 (q, J = 7.0 Hz, 2H), 3.64-3.54 (m, 1H), 3.54-3.46 (m, 1H), 3.45-3.34 (m, 1H), 2.53—
2.42 (m, 1H), 2.34-2.22 (m, 1H), 1.38 (t, J= 7.0 Hz, 3H); *C NMR (CDCl;3) § 167.5, 158.5, 153.4,
141.7, 140.7, 139.9, 134.7, 129.1, 128.7, 128.1, 127.9, 127.4, 127.3, 127.1, 127.0 (q, J = 280 Hz),
111.1, 106.2, 60.8, 47.9 (q, J = 27 Hz), 38.0, 28.5, 14.3. HRMS (DART) m/z: [M + H]" Calcd for
C24H24F3N202 429.1790; Found 429.1787.
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Compound 3ak (Scheme 2; pale yellow oil, 38.5 mg, 89% yield, 82% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-Hx2, hexane/2-propanol = 100:1, flow 0.5 mL/min, 254 nm, t; = 36.0 min (minor), t, =
45.1 min (major)); [a]*’p +52.2 (¢ 0.98, CHCI;3) for 82% ee (S). 'HNMR (CDCls) 6 8.23 (dd, J=4.8,
2.0 Hz, 1H), 8.09 (dd, J=7.8, 2.0 Hz, 1H), 7.96-7.87 (br, 1H), 7.41 (s, 1H), 7.40 (d, /= 8.0 Hz, 1H),
7.15(d, J=8.0 Hz, 1H), 6.53 (dd, J=7.8, 4.8 Hz, 1H), 4.31 (q, J= 7.1 Hz, 2H), 3.57-3.48 (m, 1H),
3.45-3.32 (m, 2H), 2.43-2.33 (m, 1H), 2.25-2.14 (m, 1H), 1.38 (t, J = 7.1 Hz, 3H); *C NMR
(CDClI3) 6 167.5, 158.4,153.3,139.9, 134.5, 132.8, 132.5, 131.1, 130.5, 128.5, 126.4 (q, J = 279 Hz),
111.4,106.2, 60.8, 47.3 (q, J =27 Hz), 37.8, 28.4, 14.2. HRMS (DART) m/z: [M + H]" Calcd for
Ci1sH1sF3N202Cl2 421.0697; Found 421.0697.

@COZE’(

~
N NH CF;
. OMe

3al OMe

Compound 3al (Scheme 2; colorless solid, 37.0 mg, 90% yield, 87% ee). A solution of
hexane/EtOAc (4:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 9:1, flow 0.5 mL/min, 254 nm, t; = 17.9 min (major), to =22.9
min (minor)); [a]*’p +80.9 (¢ 1.24, CHCI;) for 87% ee (S). 'HNMR (CDCl3)  8.23 (dd, J=4.8, 2.0
Hz, 1H), 8.10 (dd, J= 8.0, 2.0 Hz, 1H), 8.02—-7.91 (br, 1H), 6.88 (d, /= 8.0 Hz, 1H), 6.84 (d, /= 8.0
Hz, 1H), 6.82 (s, 1H), 6.52 (dd, J = 8.0, 4.8 Hz, 1H), 4.31 (q, /= 7.0 Hz, 2H), 3.88 (s, 3H), 3.87 (s,
3H), 3.61-3.50 (m, 1H), 3.41-3.27 (m, 2H), 2.45-2.34 (m, 1H), 2.20-2.09 (m, 1H), 1.38 (t,J="7.0 Hz,
3H); 3C NMR (CDCl3) & 167.5, 158.4, 153.4, 149.0, 148.9, 139.9, 127.0 (q, J = 280 Hz), 126.5,
121.4,111.9,111.14,111.05, 106.2, 60.7, 55.8,47.4 (q,J=27 Hz), 37.9, 28.5, 14.2. HRMS (DART)
m/z: [M + H]" Calcd for C20H24F3N204 413.1688; Found 413.1697.
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3am

Compound 3am (Scheme 2; pale yellow oil, 38.8 mg, 98% yield, 88% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 21.5 min (minor), t; =
24.2 min (major)); [a]*’p +82.3 (¢ 1.40, CHCI;) for 88% ee (S). 'HNMR (CDCls) 6 8.23 (dd, J= 5.0,
2.0 Hz, 1H), 8.10 (dd, J=7.8, 1.8 Hz, 1H), 7.99-7.90 (m, 1H), 6.82 (s, 1H), 6.77 (s, 2H), 6.52 (dd, J
=17.8,5.0 Hz, 1H), 5.96 (s, 2H), 4.32 (q, J= 7.2 Hz, 2H), 3.57-3.47 (m, 1H), 3.40-3.27 (m, 2H), 2.43—
2.33 (m, 1H), 2.16-2.04 (m, 1H), 1.38 (t,J = 7.2 Hz, 3H); *C NMR (CDCls)  167.5, 158.5, 153.4,
148.0, 147.5,139.9, 127.7,126.8 (q,J =279 Hz), 123.0, 111.1, 108.9, 108.3, 106.2, 101.2, 60.8, 47.5
(q, /=27 Hz), 37.9, 28.6, 14.2. HRMS (DART) m/z: [M + H]" Calcd for Ci9H20F3N204 397.1375;
Found 397.1370.

(\/ECOZE’[

~
N >NH CF,

3an

Compound 3an (Scheme 2; colorless oil, 35.0 mg, 92% yield, 88% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 9.8 min (minor), t; =
11.3 min (major)); [a]*’p +66.5 (¢ 1.02, CHCI3) for 88% ee (S). 'HNMR (CDCls) 6 8.23 (dd, J=4.8,
2.0 Hz, 1H), 8.10 (dd, J= 7.6, 2.0 Hz, 1H), 7.99-7.92 (br, 1H), 6.95 (s, 1H), 6.92 (s, 2H), 6.51 (dd, J
=7.6,4.8 Hz, 1H),4.32 (q,/=7.1 Hz, 2H), 3.53-3.43 (m, 1H), 3.42-3.26 (m, 2H), 2.47-2.34 (m, 1 H),
2.31 (s, 6H), 2.22-2.12 (m, 1H),1.38 (t, J = 7.1 Hz, 3H); 3*C NMR (CDCls) & 167.5, 158.5, 153.4,
139.9, 138.1, 134.0, 129.9, 127.0 (q, /=279 Hz), 126.9, 111.0, 106.2, 60.7, 47.8 (q, /=27 Hz), 38.1,
28.6,21.3,14.3. HRMS (DART) m/z: [M + H]* Calcd for C20H24F3N202 381.1790; Found 381.1794.
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Compound 3ao (Scheme 2; colorless solid, 30.6 mg, 74% yield, 82% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 23.4 min (minor), t; =
32.4 min (major)); [a]*°p +62.8 (¢ 0.95, CHCl3) for 82% ee (S). 'HNMR (CDCl3) § 8.22 (dd, J=4.8,
2.0 Hz, 1H), 8.09 (dd, J=7.6, 2.0 Hz, 1H), 8.02-7.95 (br, 1H), 7.25 (d, J= 8.0 Hz, 1H), 6.51-6.46 (m,
2H), 6.45 (d,J=2.8 Hz, 1H), 4.31 (q,J= 7.2 Hz, 2H), 4.13-4.01 (m, 1H), 3.80 (s, 3H), 3.79 (s, 3H),
3.63-3.51 (m, 1H), 3.30-3.19 (m, 1H), 2.41-2.31 (m, 1H), 2.09-1.99 (m, 1H), 1.37 (t, J = 7.2 Hz,
3H); 3C NMR (CDCl3) & 167.3, 160.3, 158.9, 158.4, 153.3, 139.9, 128.7, 127.4 (q, J = 280 Hz),
115.1, 110.8, 106.1, 104.6, 98.4, 60.7, 55.5, 55.3, 37.8, 37.7 (q, J = 19 Hz), 28.7, 14.3. HRMS
(DART) m/z: [M + H]" Calcd for C20H24F3N204 413.1688; Found 413.1688.

E\/ECOZEt

~
N™ "NH CFj3;
3ap

Compound 3ap (Scheme 2; pale yellow oil, 37.5 mg, 93% yield, 87% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 19.7 min (major), t» =
24.7 min (minor)); [a]*°p +90.2 (¢ 0.82, CHCIs) for 87% ee (S). 'HNMR (CDCls) 6 8.22 (dd, J=4.4,
2.0 Hz, 1H), 8.09 (dd, J=8.0,2.0 Hz, 1H), 8.01-7.95 (br, 1H), 7.90-7.77 (m, 4H), 7.56—7.42 (m, 3H),
6.51 (dd, /=8.0,4.4 Hz, 1H), 4.28 (q, J= 7.2 Hz, 2H), 3.67-3.50 (m, 2H), 3.45-3.35 (m, 1H), 2.58-
2.46 (m, 1H), 2.41-2.29 (m, 1H),1.37 (t, J = 7.2 Hz, 3H); '*C NMR (CDCl3) 6 167.4, 158.4, 153.4,
139.8,133.2, 133.1, 131.6, 128.8, 128.44, 128.38, 127.9, 127.6, 127.0 (q, /= 280 Hz), 126.24, 126.17,
111.1, 106.2, 60.7,148.1 (q, J = 27 Hz), 38.1, 28.6, 14.2. HRMS (DART) m/z: [M + H]" Calcd for
C22H22F3N202 403.1633; Found 403.1638.
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Compound 3aq (Scheme 2; colorless solid, 33.9 mg, 95% yield, 98% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 9:1, flow 0.5 mL/min, 254 nm, t; = 12.3 min (major), to = 13.8
min (minor)); [a]*°p +92.5 (¢ 0.91, CHCls) for 98% ee (R). 'H NMR (CDCI3) 6 8.25 (dd, J=4.8, 2.0
Hz, 1H), 8.11 (dd, J=7.8, 2.0 Hz, 1H), 8.04-7.95 (br, 1H), 7.30 (d, /= 5.4 Hz, 1H), 7.07 (d, J=3.2
Hz, 1H), 7.01 (dd, J=5.4,3.2 Hz, 1H), 6.53 (dd, /= 7.8, 4.8 Hz, 1H), 4.33 (q, /= 7.2 Hz, 2H), 3.81-
3.69 (m, 1H), 3.64-3.55 (m, 1H), 3.44-3.35 (m, 1H), 2.52-2.43 (m, 1H), 2.16-2.05 (m, 1H), 1.38 (t,
J=17.2Hz, 3H); 3C NMR (CDCl;) § 167.5, 158.5, 153.4, 139.9, 136.1, 127.8, 127.0 (q, J = 279 Hz),
126.9,125.7,111.2,106.3, 60.8, 43.2 (q, J= 28 Hz), 37.9, 30.0, 14.3. HRMS (DART) m/z: [M + H]*
Calcd for Ci6HisF3N202S 359.1041; Found 359.1047.

@COZEt

~
N >NH CF,

3ar

Compound 3ar (Scheme 2; pale yellow oil, 23.9 mg, 59% yield, 96% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 9:1, flow 0.5 mL/min, 254 nm, t; = 15.2 min (major), t> = 18.5
min (minor)); [a]*°p +123.1 (¢ 1.04, CHCI3) for 96% ee (R). 'HNMR (CDCl3)  8.24 (dd, J=4.6, 1.8
Hz, 1H), 8.10 (dd, /= 7.8, 1.8 Hz, 1H), 8.06-7.98 (br, 1H), 7.81 (dd, J= 6.8, 2.0 Hz, 1H), 7.75 (dd, J
=6.8,2.4 Hz, 1H), 7.38-7.31 (m, 2H), 7.30 (s, 1H), 6.53 (dd, /= 7.8, 4.6 Hz, 1H), 4.29 (q, J=7.2 Hz,
2H), 3.88-3.77 (m, 1H), 3.70-3.61 (m, 1H), 3.52-3.42 (m, 1H), 2.56-2.47 (m, 1H), 2.25-2.15 (m,
1H), 1.37 (t, J = 7.2 Hz, 3H); '3C NMR (CDCl3) & 167.5, 158.5, 153.4, 139.9, 139.8, 139.2, 137.0,
126.1 (q,J =280 Hz), 124.9, 124.5, 124.4, 123.6, 122.2, 111.3, 106.3, 60.8, 44.2 (q, /=29 Hz), 37.9,
29.7, 14.2. HRMS (DART) m/z: [M + H]* Calcd for C20H20F3N202S 409.1198; Found 409.1191.
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Compound 3as (Scheme 2; pale yellow oil, 24.6 mg, 63% yield, 90% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 9:1, flow 0.5 mL/min, 254 nm, t; = 11.9 min (major), t, = 14.6
min (minor)); [a]*°p +108.1 (¢ 0.98, CHCls) for 90% ee (S). 'HNMR (CDCls) 6 8.23 (dd, J=4.8,2.0
Hz, 1H), 8.08 (dd, J=7.8, 2.0 Hz, 1H), 8.06-7.97 (br, 1H), 7.54 (d, J= 6.8 Hz, 1H), 7.46 (d, /= 8.4
Hz, 1H), 7.29 (td, J= 8.4, 1.5 Hz, 1H), 7.22 (td, /= 6.8, 1.5 Hz, 1H), 6.74 (s, 1H), 6.52 (dd, J=7.8,
4.8 Hz, 1H), 4.27 (q,J= 7.2 Hz, 2H), 3.79-3.61 (m, 2H), 3.55-3.45 (m, 1H), 2.48-2.32 (m, 2H), 1.36
(t,J=7.2 Hz, 3H); 3*C NMR (CDCl3) 4 167.4, 158.5, 155.0, 153.4, 150.8, 139.9, 128.0, 125.7 (q, J =
278 Hz), 124.4,122.9, 121.0, 111.3, 111.2, 106.6, 106.3, 60.7, 42.5 (q, J = 29 Hz), 38.0, 27.1, 14.2.
HRMS (DART) m/z: [M + H]" Calcd for C20H20F3N203 393.1426; Found 393.1433.

@COZEt

~
N NH CF;
Ph
3at

Compound 3at (Scheme 2; colorless oil, 36.2 mg, 95% vyield, 65% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 11.7 min (major), t = 14.0
min (minor)); [a]*’p —5.8 (¢ 0.79, CHCIs) for 65% ee (R). 'H NMR (CDCl3) & 8.29 (dd, J=4.4,1.2
Hz, 1H), 8.14 (dd, J=7.0, 1.2 Hz, 1H), 8.10-7.96 (br, 1H), 7.26 (t,J= 8.0 Hz, 2H), 7.17 (d, /= 8.0 Hz,
1H), 7.16 (d, J= 8.0 Hz, 2H), 6.56 (dd, J = 7.0, 4.4 Hz, 1H), 4.33 (q, J= 7.2 Hz, 2H), 3.74-3.64 (m,
1H), 3.64-3.52 (m, 1H), 2.79-2.65 (m, 2H), 2.30-2.16 (m, 1H), 2.04-1.86 (m, 3H), 1.86—1.76 (m,
1H), 1.38 (t,J=7.2 Hz, 3H); 3C NMR (CDCls) 6 167.5, 158.4, 153.4, 141.2, 139.9, 128.5 (q,J =270
Hz), 128.4, 128.3, 126.0, 111.1, 106.2, 60.8, 39.8 (q, J = 25 Hz), 38.3, 32.7, 29.7, 27.7, 14.3; ©°F
NMR (CDCl3) 6 —69.9. HRMS (DART) m/z: [M + H]" Calcd for C20H24F3N20, 381.1790; Found
381.1785.
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Compound 3au (Scheme 2; colorless oil, 26.0 mg, 66% yield, 65% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 1.0 mL/min, 254 nm, t; = 8.3 min (minor), t; =
10.3 min (major)); [a]*°p 7.9 (c 1.31, CHCI3) for 65% ee (R). '"H NMR (CDCl3) & 8.26 (dd, J= 4.6,
2.0 Hz, 1H), 8.13 (dd, J=17.6,2.0 Hz, 1H), 8.09-7.99 (br, 1H), 7.27 (t,J= 7.2 Hz, 2H), 7.22-7.13 (m,
3H), 6.54 (dd, J= 7.6, 4.6 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.72-3.52 (m, 2H), 2.61 (t,J=7.2 Hz,
2H), 2.30-2.14 (m, 1H), 2.01-1.91 (m, 1H), 1.84-1.65 (m, 4H), 1.62—1.50 (m, 1H), 1.38 (t,J="7.2 Hz,
3H); 3C NMR (CDCls) 8 167.5, 158.5, 153.37, 153.35, 141.8, 140.0, 128.5 (q, J = 279 Hz), 128.3,
125.8,111.1, 106.2, 60.8, 40.4 (q, J= 25 Hz), 38.5, 35.8, 28.4,27.9, 27.7, 14.3. HRMS (DART) m/z:
[M + H]" Calcd for C21H26F3N202 395.1946; Found 395.1946.

@COZEt

~
N NH CF,CF;

3av Ph

Compound 3av (Scheme 2; colorless oil, 44.5 mg, 93% yield, 92% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak IC, hexane/EtOH = 500:1, flow 0.8 mL/min, 254 nm, t; = 16.2 min (minor), t2 =21.9 min
(major)); [a]*’p +97.4 (¢ 1.11, CHCI3) for 92% ee (S). 'H NMR (CDCl3) 6 8.24 (dd, J = 4.8, 2.0 Hz,
1H), 8.10 (dd, J = 7.6, 2.0 Hz, 1H), 8.00-7.91 (br, 1H), 7.60 (d, J = 6.8 Hz, 2H), 7.58 (d, J = 8.8 Hz,
2H), 7.45 (t, J= 7.6 Hz, 2H), 7.40-7.33 (m, 3H), 6.52 (dd, J = 7.6, 4.8 Hz, 1H), 4.30 (q, /= 7.2 Hz,
2H), 3.56-3.40 (m, 2H), 3.40-3.29 (m, 1H), 2.59-2.49 (m, 1H), 2.28-2.18 (m, 1H), 1.36 (t,J=7.2 Hz,
3H); 3C NMR (CDCl3)  167.5, 158.5, 153.4, 141.0, 140.4, 139.9, 132.7 (d, J= 6 Hz), 129.7, 128.8,
127.4,127.3, 127.0, 120.7-113.1 (m, CF3—CF2>-), 111.1, 106.2, 60.8, 45.3 (t, J= 21 Hz), 38.1, 27.7,
14.2; F NMR (CDCls) & -81.2, -115.5 (d, J = 273 Hz), —120.5 (d, J = 273 Hz). HRMS (DART)
m/z: [M + H]" Caled for C25sH24FsN202 479.1758; Found 479.1764.
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@COZE’(

~
N >NH CHF,

3aw Ph

Compound 3aw (Scheme 2; colorless oil, 31.2 mg, 76% yield, 63% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 35.0 min (minor), t; =
40.5 min (major)); [a]*°p +62.4 (¢ 1.00, CHCI3) for 63% ee (S). 'HNMR (CDCls) 6 8.24 (dd, J=4.4,
2.0 Hz, 1H), 8.10 (dd, J=17.8, 2.0 Hz, 1H), 8.04-7.95 (br, 1H), 7.59 (d, J = 7.6 Hz, 2H), 7.57 (d, J =
8.4 Hz, 2H), 7.44 (t,J=17.6 Hz, 2H), 7.38-7.32 (m, 3H), 6.51 (dd, /= 7.8, 4.4 Hz, 1H), 5.92 (td, J =
56.4,3.6 Hz, 1H), 4.30 (q, /= 7.2 Hz, 2H), 3.63-3.54 (m, 1H), 3.49-3.40 (m, 1H), 3.28-3.16 (m, 1H),
2.41-2.31 (m, 1H), 2.20-2.09 (m, 1H), 1.36 (t, J = 7.2 Hz, 3H); 3C NMR (CDCI3) 8 167.5, 158.5,
153.4, 140.7, 140.6, 139.9, 135.3, 129.3, 128.7, 127.4, 127.3, 127.1, 117.8 (t, J = 244 Hz), 111.0,
106.2, 60.7, 47.4 (t, J= 20 Hz), 38.3, 28.2, 14.2; ’F NMR (CDCl3) 6 -118.8 (d, /=278 Hz), -121.9
(d, J=278 Hz). HRMS (DART) m/z: [M + H]" Calcd for C24H25sF2N20, 411.1884; Found 411.1873.

- CO2Et
»

N”>NH CH,
Ph

3ax

Compound 3ax (Scheme 2; pale yellow oil, 25.1 mg, 79% yield, 49% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OJ-H, hexane/2-propanol = 30:1, flow 0.5 mL/min, 254 nm, t; = 12.8 min (minor), t> =
13.9 min (major)); [a]**p —25.2 (¢ 0.86, CHCl3) for 49% ee (S). 'HNMR (CDCl3) & 8.25 (dd, J=4.4,
2.0 Hz, 1H), 8.12 (dd, J= 7.4, 2.0 Hz, 1H), 8.06-7.93 (br, 1H), 7.32-7.15 (m, 5H), 6.50 (dd, J = 7.4,
4.4 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.52-3.34 (m, 2H), 2.88 (sext, J = 7.2 Hz, 1H), 2.04—1.88 (m,
2H), 1.38 (t,J=7.2 Hz, 3H), 1.30 (d, J= 7.2 Hz, 3H); *C NMR (CDCl3) 8 167.5, 158.5, 153.4, 146.8,
139.9, 128.4, 127.0, 126.0, 110.6, 105.9, 60.7, 39.3, 37.8, 37.6, 22.5, 14.3. HRMS (DART) m/z: [M
+ H]" Calcd for C1sH23N202 299.1760; Found 299.1755.
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3ay

Compound 3ay (Scheme 2; pale yellow oil, 23.8 mg, 72% yield, 38% ee). A solution of
hexane/CHCI3 (2:3) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 13.6 min (major), t» =
18.5 min (minor)); [a]*’p —17.4 (¢ 1.08, CHC]l3) for 38% ee (R). 'HNMR (CDCls3) 8 8.22 (dd, J=5.2,
2.0 Hz, 1H), 8.10 (dd, J=17.6, 2.0 Hz, 1H), 8.02-7.82 (br, 1H), 7.27 (t,J=7.6 Hz, 2H), 7.17 (t,J= 7.6
Hz, 1H), 7.16 (d, /= 7.6 Hz, 2H), 6.48 (dd, J= 7.6, 5.2 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.39-3.20
(m, 2H), 2.47-2.37 (m, 1H), 2.23-2.13 (m, 1H), 1.96-1.78 (m, 2H), 1.38 (t, /= 7.2 Hz, 3H), 0.95 (d,
J =7.2 Hz, 3H), 0.73 (d, J = 7.2 Hz, 3H); *C NMR (CDCl3) 6 167.5, 158.5, 153.4, 143.6, 139.9,
128.5, 128.0, 125.9, 110.5, 105.8, 60.6, 50.6, 39.6, 33.5, 32.6, 20.9, 20.5, 14.3. HRMS (DART) m/z:
[M + H]" Calcd for C20H27N202 327.2073; Found 327.2075.

- COEt
| ~

N”NH CO,Me
Ph

3az

Compound 3az (Scheme 2; colorless solid, 24.7 mg, 72% yield, 36% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak AD-H, hexane/2-propanol = 30:1, flow 0.5 mL/min, 254 nm, t; = 9.9 min (major), t> =
14.6 min (minor)); [a]*°p +27.9 (¢ 0.83, CHCI3) for 36% ee (S). 'H NMR (CDCl3) § 8.24 (d,J=3.6
Hz, 1H), 8.12 (d, J= 6.8 Hz, 1H), 8.08-7.95 (br, 1H), 7.36-7.29 (m, 4H), 7.29-7.22 (m, 1H), 6.52 (dd,
J=6.8,3.6 Hz, 1H), 4.33 (q, J = 7.2 Hz, 2H), 3.79-3.66 (m, 1H), 3.64 (s, 3H), 3.60-3.49 (m, 1H),
3.49-3.38 (m, 1H), 2.53-2.41 (m, 1H), 2.18-2.07 (m, 1H), 1.38 (t, J = 7.2 Hz, 3H); *C NMR
(CDCI3) 6 174.1, 167.5, 158.4, 153.3, 140.0, 138.6, 128.7, 127.9, 127.3, 110.9, 106.2, 60.7, 52.1, 49.1,
38.8, 33.0, 14.3. HRMS (DART) m/z: [M + H]" Calcd for C19H23N204 343.1658; Found 343.1655.
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\CI
P

N >NH CF,

3bn

Compound 3bn (Scheme 3; pale yellow oil, 30.4 mg, 99% yield, 88% ee). A solution of
hexane/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralcel OD-H, hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t; = 21.2 min (major), t» =
26.9 min (minor)); [a]*°p +67.9 (¢ 1.05, CHCI3) for 88% ee (S). 'HNMR (CDCI3) 8 7.99 (dd, J=5.2
Hz, 1H), 7.42 (d, J="7.8 Hz, 1H), 6.97 (s, 1H), 6.92 (s, 2H), 6.52 (dd, J=7.8, 5.2 Hz, 1H), 4.90-4.82
(br, 1H), 3.45-3.38 (m, 2H), 3.36-3.25 (m, 1H), 2.48-2.35 (m, 1H), 2.31 (s, 6H), 2.22-2.10 (m, 1H);
13C NMR (CDCls) 8 153.6, 145.9, 138.3, 135.9, 134.0, 130.0, 126.9 (q, J = 280 Hz), 126.8, 115.3,
112.9,47.9 (q,J =27 Hz), 38.9, 28.5,21.3. HRMS (DART) m/z: [M + H]* Caled for C17H19*CIF3N,
343.1189; Found 343.1187.

\CF3
P

N >NH CF,

3cn

Compound 3cn (Scheme 3; colorless oil, 31.5 mg, 84% yield, 81% ee). A solution of
hexane/EtOAc (20:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak IB x 2, hexane/2-propanol = 500:1, flow 0.5 mL/min, 254 nm, t; = 20.3 min (major), t> =
20.9 min (minor)); [a]*’p +71.7 (¢ 0.96, CHC]l5) for 81% ee (S). 'HNMR (CDCl3) § 8.23 (dd, J=5.0
Hz, 1H), 7.63 (d, J="7.0 Hz, 1H), 6.98 (s, 1H), 6.91 (s, 2H), 6.62 (dd, J=7.0, 5.0 Hz, 1H), 4.83-4.75
(br, 1H), 3.53-3.43 (m, 1H), 3.41-3.22 (m, 2H), 2.48-2.37 (m, 1H), 2.32 (s, 6H), 2.18-2.07 (m, 1H);
3C NMR (CDCls) 8 154.3, 151.6, 138.3, 135.0 (q, J = 5 Hz), 133.9, 130.1, 126.9 (q, J = 279 Hz),
124.4 (q, J =272 Hz), 126.8, 111.5, 108.6 (q, J = 31 Hz), 47.7 (q, J = 27 Hz), 38.7, 28.3, 21.3; °F
NMR (CDCls) 6 —63.9, —-69.6. HRMS (DART) m/z: [M + H]" Calcd for CisHi9F¢N» 377.1452;
Found 377.1450.
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7. Removal of a pyridyl group (Scheme 4)

Boc,0

X CO,Et (4 equiv) XN CO,Et
| _ KN(SiMe3), | _|__Boc
N">NH CF; (1.5 equiv) NN CF,
' THF, 78 °C :
20 h
3aa (88% ee) 4: 99% vyield, 88% ee

Transformation of 3aa into 4: To a solution of 1aa (88% ee, 705 mg, 2.0 mmol) in THF
(8.0 mL) was added potassium bis(trimethylsilyl)amide solution (8.0 mL, 0.5 M in toluene, 4.0
mmol) at =78 °C under N,. After stirring the mixture at —78 °C for 1 h, di-tert-butyl dicarbonate
(352 mg, 8.0 mmol) was added to the mixture, and the reaction mixture was stirred at the same
temperature for 20 h. H,O was added to the mixture at —78 °C and the resulting mixture was
allowed to warm to room temperature. The resulting solution was extracted with EtOAc and the
organic layer was washed with brine, dried over Na,SO,, filtered, and concentrated on a rotary
evaporator. The residue was subjected to flash column chromatography on silica gel with hexane to
give 4 as a colorless oil (725 mg, 99% yield). The ee was measured by HPLC (Chiralpak AD-H,
hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 10.8 min (major), t, = 11.7 min (minor));
[0]*p +5.3 (¢ 1.08, CHCl;) for 88% ee (S). 'H NMR (CDCl;) 6 8.54-8.33 (m, 1H), 8.22-8.04 (m,
1H), 7.36-7.08 (m, 6H), 4.35 (q,J = 7.4 Hz, 2H), 3.99-3.38 (m, 3H), 2.55-2.05 (m, 2H), 1.52-1.26
(m, 9H), 1.38 (t, J = 7.4 Hz, 3H); 3*C NMR (CDCl;) 6 166.0, 150.6, 150.0, 139.5, 138.6, 134.1,
129.1, 128.5, 128.1, 126 .9 (q, J = 279 Hz), 1245, 120.7, 120.3, 81.5, 61.5, 47.9-46.7 (m), 46.1—
449 (m), 28.1, 14.1. HRMS (DART) m/z: [M + H]" Caled for C,;HsFsN,O, 453.2001; Found
453.2012.

Boc,O
(5 equiv)
EtsN
CO,Et 3
| N 2 NaOMe (5 equiv) CF
— /BOC MeOTf (4.1M in MeOH, DMAP =3

0°C,20h 40°C,20h 60 °C, 20 h
4 (88% ee) 5: 55% vyield, 88% ee
Transformation of 4 into 5: To a solution of 4 (88% ee, 87.5 mg, 0.19 mmol) in CH>Cl,
(0.8 mL) was added methyl trifluoromethanesulfonate (23 pL, 0.21 mmol) at 0 °C, and the mixture

N™ "N CFs (1.1 equiv) 5 equiv) (40 mol%) Boc,N '

was stirred at the same temperature for 20 h. The solvent was removed on a rotary evaporator, and the
residue was dissolved in methanol (0.8 mL). Sodium methoxide (4.1 M in methanol, 225 pL, 0.97
mmol) was added to the mixture, and the resulting mixture was stirred at 40 °C for 20 h. The

mixture was passed through a short column of alumina with CH,Cl, as an eluent, and the solvent
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was removed on a rotary evaporator. After dissolving the residue in dichloroethane (0.8 mL),
di-tert-butyl dicarbonate (211 mg, 0.97 mmol), triethylamine (135 pL, 0.97 mmol), and
4-dimethylaminopyridine (9.4 mg, 0.080 mmol) were added to the mixture, and the reaction
mixture was stirred at 60 °C for 20 h. The solvent was removed on a rotary evaporator, and the
residue was subjected to preparative TLC on silica gel (hexane/EtOAc = 10:1) to give S as a
colorless oil (42.7 mg, 55% yield in 3 steps). The ee was measured by HPLC (Chiralpak AD-H x 3,
hexane/2-propanol = 200:1, flow 0.5 mL/min, 254 nm, t, = 26.7 min (major), t, = 27.7 min
(minor)); [a]*p +15.4 (¢ 0.60, CHCl;) for 88% ee (S). 'H NMR (CDCl;) 6 7.39-7.29 (m, 5H),
3.55-3.38 (m, 2H), 3.34-3.22 (m, 1H), 2.33-2.15 (m, 2H), 1.47 (s, 18H); 3*C NMR (CDCl;)
152.2,134.0,129.3,128.9,128.7,128.3, 126.6 (q, J = 279 Hz), 82.5,48.1 (q, J = 27 Hz), 44 .3, 28 .0,
27.9; F NMR (CDCl3) 8 —69.9. HRMS (DART) m/z: [M + H]" Calcd for CoHyF;N,0, 404.2049;
Found 404.2046. The absolute configuration of 5§ was determined to be S-(+) by comparison of its
specific rotation with the value reported previously.!” The previously reported structure of 5 has
been wrongly assigned to be 6.7 The reported NMR data and specific rotation value are in good
agreement with the data obtained for compound 5 in our hands. We also prepared compound 6 and

characterized as shown below.

CO,Et
| = 2 NaOMe CF
A Boc MeOTf (4.1M in MeOH, CF3

N™ ‘N CFs3 (1.6 equiv) 5 equiv) BocHN
\\/\© CH2CI2 MeOH

0°C,20h 40°C,20h
4 (88% ee) 6: 45% yield

Transformation of 4 into 6: To a solution of 4 (88% ee, 49.8 mg, 0.11 mmol) in CH>Cl,
(0.4 mL) was added methyl trifluoromethanesulfonate (19 pL, 0.18 mmol) at 0 °C, and the mixture
was stirred at the same temperature for 20 h. The solvent was removed on a rotary evaporator, and the
residue was dissolved in methanol (0.4 mL). Sodium methoxide (4.1 M in methanol, 134 uL, 0.55
mmol) was added to the mixture, and the resulting mixture was stirred at 40 °C for 20 h. The
mixture was passed through a short column of alumina with CH,Cl, as an eluent, and the solvent
was removed on a rotary evaporator. The residue was subjected to preparative TLC on silica gel
(hexane/EtOAc = 5:1) to give 6 as a colorless oil (15.3 mg, 45% yield in 2 steps). [a]*’s +49.0 (c
0.77, CHCl3). 'H NMR (CDCl;) 6 7.39-7.33 (m, 3H), 7.31-7.27 (m, 2H), 4.50-4.40 (br, 1H), 3.38-
3.25 (m, 1H), 3.05-2.92 (m, 2H), 2.28-2.18 (m, 1H), 2.05-1.99 (m, 1H), 1.42 (s, 9H); C NMR
(CDCls) & 155.7,134.0, 1289, 128.8, 128.4, 126.8 (q, J = 279 Hz), 79.4,47.7 (q, J = 26 Hz), 38.0,
29.3, 28.3; F NMR (CDCl3) § -69.7. HRMS (DART) m/z: [M + H]* Calcd for C,sH, F:N,0,
304.1524; Found 304.1532.
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8. Deuterium-labeling experiments

In order to gain some mechanistic insights into the present hydroalkylation reaction,
deuterium-labeling experiments were performed (Schemes S1 and S2). The reaction of 1la with
deuterated styrene 2n-d, (1.89D/2H) at 80 °C for 30 min gave 3an in 40% yield, where deuterium
incorporation was observed at the a- and y-positions of 3an (Scheme S1). In contrast, H/D
exchange at the methyl group of recovered 1a was not observed. The similar trend was observed
for the addition to 2r-d;, which has lower reactivity than 2n. Treatment of 1la with 2r-d; in the
presence of the Ir catalyst at 80 °C for 2 hours gave 5% yield of the addition product 3ar, involving
migration of deuterium from f3- to a- and y-positions (Scheme S2). In addition, no racemization of

3an (88% ee) was observed in the presence of an Ir/(S)-binap catalyst.

CO,Et CO,Et
@ [IrCl(cod)], @ 2
Z (5 mol% Ir) =

N NH 0.15D/1H
b 4. (R-lokbinep N* NH CFs S
1@ (6 mol%) - Ar
. NaBArf,  0-62D/2H (a)
CE (10 mol%) 0.66D/2H () 3an: 40% yield
3 _—
toluene
D\%\Ar 80 °C, 30 min o COEt CF3
D
D 2n-d, (I %\Ar
1.89D/2H (1.5 equiv) N™ "NH D
OD/BH  — Me 1.88D/2H 2n-d,
Ar = 3,5-dimethylphenyl 1a: 55% recovered

Scheme S1 The reaction of 1a with 2n-d5».

A mixture of 1a (18.0 mg, 0.10 mmol), 2n-d> (30.3 mg, 0.15 mmol, 1.5 equiv), [I[rCl(cod)]>
(1.7 mg, 0.0025 mmol, 5 mol% of Ir), (R)-tol-binap (4.1 mg, 0.0060 mmol, 6 mol%), and NaBAr"4
(9.2 mg, 0.010 mmol, 10 mol%) were placed in a Schlenk tube under N>. Toluene (0.4 mL) was
added to the mixture, and the resulting mixture was stirred at 80 °C for 30 min. The solvent was
removed on a rotary evaporator, and the residue was subjected to preparative TLC on silica gel. The

yields and deuterium contents of 1a, 2n-d>, and 3an were determined by '"H NMR.
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CO,Et CO,E
(\I ? [IrCl(cod)], (\/E 2
2 (5 mol% Ir) z

N™ "NH 0.07D/1H
W 4. (R-lokbinep N™ "NH CFs )
e 1a (6 mol%) Pl Ar
+ NaBArF, 0.64D/2H (o) \ |
CF (10 mol%) 0.76D/2H (B) 3ar: 5% yield
3 _——
toluene
D\%\Ar 80 OC’ 2h AN COQEt CF3
| D~
D 2|'-d2 — Ar
1.96D/2H (1.5 equiv) N "NH D
0D/3H— Me
: 1.92D/2H 2r-d,
Ar = 2-benzothiophenyl 1a: 78% recovered

Scheme S2 The reaction of 1a with 2r-da.

A mixture of 1a (18.0 mg, 0.10 mmol), 2r-d> (32.9 mg, 0.15 mmol, 1.5 equiv), [[rCl(cod)]>
(1.7 mg, 0.0025 mmol, 5 mol% of Ir), (R)-tol-binap (4.1 mg, 0.0060 mmol, 6 mol%), and NaBAr"4
(9.2 mg, 0.010 mmol, 10 mol%) were placed in a Schlenk tube under N>. Toluene (0.4 mL) was
added to the mixture, and the mixture was stirred at 80 °C for 2 h. The solvent was removed on a
rotary evaporator, and the residue was subjected to preparative TLC on silica gel. The yields and

deuterium contents of 1a, 2r-d», and 3ar were determined by 'H NMR.
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9. A plausible catalytic cycle

Based on the deuterium-labeling experiments, a proposed catalytic cycle of the present
hydroalkylation reaction of the 1,1°-disubstituted alkenes is shown in Scheme S3. Linear-selective
insertion of 2 to hydridoiridium species B, which is formed from species A, occurs to give C, and
successive irreversible reductive elimination gives E. Ligand exchange of E with 1 gives the
product 3 and regenerates A. The H/D exchange observed at the a- and y-positions may occur by
way of species D, which did not lead to the addition products. In addition, species F, which is
formed by C—H activation of E and successive B-elimination, may lead to the H/D exchange at the

o-position.!

| N
N EWG ~
| N III NH
N/ NH |
1 A
. EWG . EWG
| »
N NH  CF3 r=Ir((R)-tol-binap)* N NH
N EWG | K/\ ]
L < e " HooB
f|\l NH
H_l """" (M - \ /
H \
£ R N EWG - EWG o,
| B
ll\l NH ’I\‘ NH R
1 F3C — 2
“CF : c
R ° R

Scheme S3 A plausible catalytic cycle.

S-26



10. References
1. J. L. Herde, J. C. Lambert and C. V. Senoff, Inorg. Synth., 1974, 15, 18.

R, Uson, L. A. Oro and J. A. Cabeza, Inorg. Synth., 1985, 23, 126.

M. Brookhart, B. Grant and A. F. Volpe, Jr., Organometallics, 1992, 11, 3920.

M. Wozniak, D. J. Buurman and H. C. Van Der Plas, J. Heterocyclic Chem., 1985, 22, 765.

T. Mita, K. Michigam and, Y. Sato, Chem. Asian. J., 2013, 8, 2970.

. C.C.D. Wybon, C. Mensch, K. Hollanders, C. Gadais, W. A. Herrebout, S. Ballet and B. U.

W. Maes, ACS Catal., 2018, 8, 203.

. Y. Chen, N. Ni, D. Cheng and X. Xu, Tetrahedron Lett., 2020, 61, 152425.

. R.J. Wiles, J. P. Phelan and G. A. Molander, Chem. Commun., 2019, 55, 7599.

. S.B. Lang, R. J. Wiles, C. B. Kelly and G. A. Molander, Angew. Chem., Int. Ed., 2017, 56,

15073.

10. T. Ichitsuka, T. Fujita and J. Ichikawa, ACS Catal., 2015, 5, 5947.

11. M. Bergeron, T. Johnson and J.-F. Paquin, Angew. Chem., Int. Ed., 2011, 50, 11112.

12.S. Zhang, Z. Shen and H. Jian, J. Org. Chem., 2020, 85, 6143.

13.J. Wu, P. S. Grant, X. Li, A. Nobel and V. K. Aggarwal, Angew. Chem., Int. Ed., 2019, 58,
5697.

14.F. Li, J. Wie, H. Shan, C. Sun and L. Chen, RSC Adv., 2012, 2, 8645.

15.S. Feng, K. Wang, Y. Ping and J. Wang, J. Am. Chem. Soc., 2020, 142, 21032.

16. E. Halbfinder, K. Gorochesky, S. A. Lévesque, A. R. Beaudoin, L. Sheihet, S. Margel and B.
Fischer, Org. Biomol. Chem., 2003, 1, 2821.

17. P. Poutrel, M. V. Ivanova, X. Pannecoucke, P. Jubault and T. Poisson, Chem. Eur. J., 2019,
25, 15262.

18. M. Nagai, M. Nagamoto, T. Nishimura and H. Yorimitsu, Chem. Lett., 2017, 46, 1176.

SR

O o0 3

S-27



11. NMR spectra and chiral HPLC charts

Filename 1c-1H-2_Proton-1-5.3df
Author elta
Irr_Freq 399.78219838 [MHz]
2 Expariment proton. j
= Sample_Id lc-1H-2
Solvent CHLOROFORM-D
Comment single pulse
Data Format 1D COMPLEX
Dim Size 13107
X_Domain Proto
DIm Units [ppn]
Dimensions
Spectrometer TNM-ECZ4008/11
2] Field Strength - 9.389766() (100(uEz))
X_Acq Duration = 2.18628096[s]
X Domain 1
X Freq 399.78219838 [MHz]
X offset 5lpp
16384
1
0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton
5(ppm]
roton
399.78219838 [MHz]
5[ppm]
FALS:
< | 8
& Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain 66
emp_Get 21.1(dc]
X_90 Width .89[us]
X Acq_Time 2.18628096(s]
X AngTe 45[deg]
Xatn -9(aB
X Pulse 2.945[us]
o s
% g s TFr_Mode o

3 3 “Mode
2 Dante. presat FaLsE
3 Tniteal Wait 1ts]
Repetition Time = 7.18628096[s]
=]
- CFs
L
N NH
b
Me

o
3
5 1c
£
B (— L._.A_,\
G
T T T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
S33Ine25ag > a0
533882888 2 22
AETLHZER N 23
96 06 1= 1= 1= 18 '8 & & -« eien
X : parts per Million : Proton
E £n30-29C_Carbon-1-4.3jdf
delta
399.78219838 [MHz]
Experiment carbon. jxp
1. £n30-29C
CHLOROFORM-D
single pulse decoupled gat
Data_Format 1D COMPLEX
i 621.
Carbo
Dim Units [ppm]
sions X
Spectrometer INM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024 5]
X Domain 13c
X_Freq 100.52530333 [MHz]
] X Offset 100 [ppm]
] X_Points 768
] X Prescans 1
X Resolution 0.96330739 [Hz]
X Sweep 31.56565657 [kHz]
] X Sweep_Clipped = 25.25252525[kHz]
] Irr_Domain Proton
E Irr_Offset 5[ppm]
=Y Clipped FALSE
= Scans 544
Total_Scans 544
Relaxation Delay = 2[s]
- Recvr_Gain 0
s 21.2[dc]
.86 [us]
1.03809024(s]
30 [deg]
< 3.8[dB]
S 3.62[us]
3 1ls]
Repetition Time = 3.03809024[s]
<
~
| N CF3
P
—_ N NH
] M
=) e
R 1c
§ 3 L
2 o] " bk PR " o
S O y Y W v o
T e T
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
CS QomeeTaoXAvam ooy o
ng 20ZIAINALEZIRC =23 8
28 RBxEERRSSE=RI S =38 2
57 F3iiafnaciZEE  RRE .
X : parts per Million : Carbon13
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(Thousands)

10.0

9.0

7.0

6.0

T
-10.0

X : parts per Million : 19

T
-30.0

F

T
-50.0

T
-70.0

-64.042

T
-90.0

T
-110.0

T T
-130.0 -150.0

T
-170.0

T
-190.0

T
-210.0

Filename
Author

Sample_Td
Solvent

Spectrometer

Field Strength
X_Domain

X Freq

X Offset
X_Points

X Prescans
X_Sweep

scans

Temp Get

£n30-29_10-2.3df
FoC

zgfhiggn

Parameter file, TOPSPIN Ver
CHLOROFORM-D

Parameter file, TOPSPIN Ver
1D COMPLEX

9.39793489[T] (400 [MHz])
19F

376.498366 [MHz]

-3

89.29464375 [kHz]
16

297.8066 (K]
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<

0.5 0.6 0i7 0‘.8

0.4

0.3

0.1

abundance

PR

3.18

X : parts per Million : Proton

4.639

12.0 11.0 10.0 9.0 3.0 2.0

n:
Spectrometer

Field Strength
X_Acq Duration

X_Sweep

X_Sweep_Clipped

Irr_pomain

Irr_Offset
Domain

Tri Freq

Tri Offset

Clipped

Scans

Total_Scans

Relaxation_Delay
Recvr_Gain

1d-1H_Proton-1-4.3df
elta

t:
399.78219838 [MHz]
proton. jxp
yd11018-01
CHLOROFORM-D

single_pulse
1D COMPLEX
13107

Proto

[ppm]

JNM-ECZ400S/L1

9.389766[T] (400 [MHz])

= 2.18628096(s]

1
39978219838 [MHz]
5(ppm]

1

0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

Proton
399.78219838 [Mz]
5[ppm]

FALSE

8

8

5(s]

56

17.71dc]

5.9[us]
2.18628096(s]
5 [deg:

1ls
7.18628096(s]

1.0

(thousandths)

X : parts per Million : Carbon13

6
-

119.662
119.509
111.431

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

27.764 ——

ions
Spectrometer

Field Strength
X_Acq Duration
X Domain

X Sweep
X_Sweep_Clipped
Irr_Domain
Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Repetition Time

yd11018C_Carbon-1-3.3jdf
delta

single pulse decoupled gat
1D COMPLEX

JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
1.038090241s]

13c
100.52530333 [MHz]
100 [ppm]

768

4
0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

.86[us]
1.03809024[s]
30[deg]
3.8[dB]
3.62[us]

1(s]
= 3.03809024(s]
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(Thousands)

- ] = yd11018_10-3.3jdf
> 1 Foc
<] zgfhigan
] Parameter file, TOPSPIN Ver
o1 = CHLOROFORM-D
o Parameter file, TOPSPIN Ver
] 1D COMPLEX
S 163
pcin 19F
-] = [ppm]
] =x
<] Spectrometer = BRUKER DMX NMR
pcin
-1 Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 19F
o X Freq 376.498366 [MHz]
aie X Offset -37.6498366 [kHz]
-] XPoints 16384
] X Prescans
<4 X_Sweep 89.29464375 [kHz]
=] SGans =16
o_: Temp Get = 296.9126[K]
=
<]
!
=]
o6
<]
=
<]
E|
T T T T T T T T T T T T T T T T T T T T T T Me
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0 1d
%
2
<
=
X : parts per Million : 19F
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abundance

<

0.8

0.7

0.6

0.5

0.4

0.3

S

3.18

PR

12.0 11.0 10.0

X : parts per Million : Proton

4.639

3.0 2.0

n:
Spectrometer

Field Strength
X_Acq Duration

X_Sweep
X“Sweep_Clipped
Irr_Domain

Irr Offset

Scans
Total_Scans

Relaxation_Delay
Gain

Recvr

1d-1H_Proton-1-4.3df
elta

t:
399.78219838 [MHz]
proton. jxp
yd11018-01
CHLOROFORM-D

single_pulse
1D COMPLEX
13107
Proto
[ppm]

JNM-ECZ400S/L1

9.389766[T] (400 [MHz])

= 2.18628096(s]

1
399.78219838 [MHz]
5[ppm]

16384

1

0.45739775 [Hz]

7.4940048 [kHz]
5.99520384 [kHz]

Proton
399.78219838 [Mz]
5[ppm]

FALSE

8

8

5[s]

56

17.71dc]

5.9[us]
2.18628096(s]

1ls
7.18628096(s]
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>

158.961 ——
110214 ——
103.132 ——
60.345 ——
27.639 ——
25.081 —
14281 ——

o o og s
ac I 283
== b Q29
g 2 REE

X : parts per Million : Carbon13

1 Filename 1i-1H_Proton-1-4.3df
1 Author elta’
1 Irr_Freq 399.78219838 [MHz]
<] = Experiment proton. J:
~] - sample_Id yd11011-02-1H
] Solvent CHLOROFORM-D
1 s
] i 2 Comment. single_pulse
~7 3 Data_Format 1D COMPLEX
1 Dim Size 13107
] X_Domain Proto
i DIm Units [ppm]
-7 Dimensions
— Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.389766[T] (400 [MHz])
-] X _Acq Duration = 2.18628096(s]
~7 X_Domai. iy
] re: 399.78219838 [MHz]
i X Offset 5[ppm]
= XPoints
= X_Prescans 1
1 X Resolution 0.45739775 [Hz]
1 X_Sweep 7.4940048 [kHz]
1 . X_Sweep_Clipped = 5.99520384 [kHz]
2 S Irr_pomain Proton
=y @ & Irr Offset 5(ppm]
1 - “Domain Proton
1 Tri Freq 399.78219838 [MHz]
o | Tri Offset 5[ppm]
=3 Clipped FALSE
] Scans 8
1 Total_Scans 8
~ .
= Relaxation Delay = 5[s]
1 Recvr_Gain 56
1 |2 21.7(ac]
] 6.6[us]
o] 2.18628096(s]
= 5 [deg]
} 0.9[aB]
1 3.3[us]
]| off
=3 Off
] _ FALSE
] N 1ls]
< = 7.18628096[s]
7
@
<7
o
<=7
A
g ] o
< ]
2o X OEt
£ ] |
T T T T T T T P
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0 Me™ "N” "NH
AL A AN A Ve
222 oa N ] ST
828 2 2% L2523 25 o gn3en
&% 8 o aA8S g3 < R Rev]
~es e oo TS ien e —_———
X : parts per Million : Proton
yd11011C_Carbon-1-3.jdf
delta
399.78219838 [MHz]
- Experiment carbon. jxp
N 1. yd11011C
s CHLOROFORM-D
single pulse decoupled gat
o Data_Format 1D COMPLEX
= i 621.
= Carbo
Dim Units [ppm]
sions X
= Spectrometer INM-ECZ400S/L1
= Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024 5]
X Domain 13c
= X_Freq 100.52530333 [MHz]
= X Offset 100 [ppm]
X_Points 768
X Prescans 1
X“Resolution 0.96330739 [Hz]
= X Sweep 31.56565657 [kHz]
P X_Sweep_Clipped = 25.25252525[kHz]
Irr_Domain Proton
Irr_Offset 5[ppm]
Clipped FALSE
< Scans 163
S Total_Scans 163
Relaxation Delay = 2[s]
Recvr_Gain 0
= 20.8[dc]
© .86[us]
1.03809024(s]
30 [deg]
3.8[dB]
ﬁ 3.62[us]
3 1(s]
Repetition Time = 3.03809024[s]
=
<
<
B
<
o o
A OEt
Zz° |
£ = P
] Me™ "N” “NH
8
g i Me
2o
T e T
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
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tn30-64_Proton-2-5.jdf

Author delta
1 - Irr_Freq 399.78219838 [MHz]
1 =3 Experiment proton. jxp
1 - sample_Id tn30-64
b Solvent CHLOROFORM-D
] Comment single_pulse
] Data_Format 1D COMPLEX
] Dim Size 13107
A X_Domain Proto
v DIm Units [ppm]
Dimensions
] Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.389766[T] (400 [MHz])
1 X_Acq Duration = 2.18628096(s]
N X_Domai. iy
b re: 399.78219838 [MHz]
B X Offset 5[ppm]
R X Points
e X Prescans 1
= <+ X Resolution 0.45739775 [Hz]
] < X_Sweep 7.4940048 [kHz]
g N X_Sweep_Clipped 5.99520384 [kHz]
] Irr_pomain Proton
1 Irr_Offset 5[ppm]
Tri Domain Proton
] riFre 399.78219838 [MHz]
1 Tri Offset 5[ppm]
] CliPped FALSE
. Scans 8
& Total_Scans 8
] Relaxation_Delay = 5[s]
] Recvr_Gain 56
] , Ce 20.7[ac]
] X_90_Width 6.1[us]
Acq_Time 2.18628096[s]
1 X angTe 5[deg]
1 X_atn 0.9[dB]
1 X_Pulse 3.05[us]
= ~ 2 =4 ITr_Mode Off
& o | = = Tri Mo off
B s Dante_Presat FALSE
R Initial Wait 1ls]
] © itTon Time = 7.18628096[s]
] S
<
] o
@
g >
5 H
N A p =
2 1j
CHN|
T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 -1.0 -2.0
22C cNeg EoYSY = coo
2o TAZ2 SRIRE S PIBSSSS
S4G TS BRA2 R 2 "ARRAZR
B e L R R Rt) -+ e enen
X : parts per Million : Proton
tn30-64C_Carbon-1-4.jdf
delta
399.78219838 [MHz]
=Y Experiment carbon. jxp
o 1. £n30-64C
— CHLOROFORM-D
single pulse decoupled gat
< Data_Format 1D COMPLEX
— i 621.
- Carbo
Dim Units [ppm]
sions X
g Spectrometer JNM-ECZ400S/L1
- Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024 5]
X Domain 13c
< X_Freq 100.52530333 [MHz]
=N X Offset 100 [ppm]
X_Points 768
X Prescans 1
X“Resolution 0.96330739 [Hz]
< X Sweep 31.56565657 [kHz]
oo X Sweep_Clipped = 25.25252525 [Kiiz]
Irr_Domain Proton
Irr offset 5[ppm]
Clipped FALSE
< Scans 264
~ Total_Scans 264
Relaxation Delay = 2[s]
- Recvr_Gain 0
3 22.1[dc]
© .86[us]
1.03809024(s]
30 [deg]
3.8[dB]
2 362 [us]
a 1ls]
Repetition Time = 3.03809024[s]
<
<
<
o
<
I
z S
= —
b
£
3
2
o MMMMWMWMwmemMMMmmwm

X : parts per Million : Carbon13

= Saw
=7 Zae
S8 2 %A
& = -]
pax) BRtal

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

AN

A

s
8
2
=
N

684

77.316
76.
36273 —

14.741

-10.0-20.0
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(Thousands)

1.0 20 30 40 50 60 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0

T
-10.0

X : parts per Million : 19

T
-30.0

F

T
-50.0

T T T T T
-70.0 -90.0 -110.0 -130.0 -150.0

-63.984

T
-170.0

T
-190.0

T
-210.0

Spectrometer

Field Strength
X_Domain

£n30-64_10-2.3df
FoC

zgfhiggn

Parameter file, TOPSPIN Ver
CHLOROFORM-D

Parameter file, TOPSPIN Ver

1D COMPLEX

9.39793489[T] (400 [MHz])
19F

376.498366 [MHz]
-37.6498366 [kHz]

16384

89.29464375 [kHz]
16

297.7188[K]
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X : parts per Million : Proton

b Filename 2n-1H-NMR_Proton-1-4.3jdf
1 Author 1ta
Irr_Freq 39978219838 [MHz]
1 3 Experiment proton. jxj
R S sample_Id ama 20-H-]
] Solvent CHLOROFORM-D
N Comment single_pulse
1 Data_Format 1D COMPLEX
< Dim_Size 13107
<~ X_Domain Proto
b DIm Units [ppn]
1 Dimensions
Spectrometer JNM-ECZ400S/L1
R Field Strength 9.389766[T] (400 [MHz])
] X_Acq Duration = 2.18628096[s]
X Domai 18
1 e 399.78219838 [MHz]
1 X Offset 5[ppm]
] X“Points 16384
X Prescans 1
b X Resolution 0.45739775 [Hz]
< | X_Sweep 7.4940048 [kHz]
e X_Sweep_Clipped = 5.99520384 [kHz]
1 ITr_Domain Proton
1 Irr Offset 5ppm]
] Tri Domain Proton
Tri_Freq 399.78219838 [MHz]
1 Tri Offset 5[ppm]
1 Clipped FALSE
Scans
1 Total_Scans 8
1 Relaxation Delay = 5[s]
Recvr_Gain 16
=1 Temp_Gi 21[dc]
> X_90_Width 6.6[us]
Bl X_Acq_Time 2.18628096[s]
X angTe 45[deg]
N X Atn 0.9[dB]
1 X“Pulse 3.3[us]
ITr_Mode off
1 TriMode off
B Dante_Presat FALSE
1 Initial Wait 1(s]
Repetition Time = 7.18628096(s]
<
| o o
< =
1 CF3
@
8 |
E]
g
2
El
]
T T T T T T T T T T T 2n
12.0 11.0 10.0 K X 2.0 1.0
Tae— %
InSw g
SRR B
PR i
X : parts per Million : Proton
1 2n-d-1H_Proton-1-4.3df
delta
1 399.78219838 [MHz]
1 ] proton. jxp
M yd11047-02
1 CHLOROFORM-D
< | single_pulse
< 1D COMPLEX
B 13107
1 Proto
[ppm]
1 n
1 Spectrometer INM-ECZ400S/L1
1 Field Strength 9.389766[T] (400 [MHz])
R X_Acq Duration 2.18628096(s]
] X_Domai. iy
re: 399.78219838 [MHz]
b X Offset 5[ppm]
1 X Points 16384
= X_Prescans 1
P X Resolution 0.45739775 [Hz]
1 X_Sweep 7.4940048 [kHz]
X_Sweep_Clipped = 5.99520384 [kHz]
1 Irr_pomain Proton
1 5[ppm]
] Proton
399.78219838 [MHz]
1 5[ppm]
1 i FALSE
Scans 8
b Total_Scans 8
] Relaxation Delay = 5[s]
- Recvr_Gain = 66
> , Ce 22[dc]
| X_90_Width 6.6[us]
Acq_Time 2.18628096[s]
N X AngTe deg]
1 X Atn 0.9[aB]
X_Pulse 3.3[us]
b IFr_Mode off
1 o Tri Mo off
S Dante_Presat FALSE
] o Initial Wait 1(s]
R Repetition Time = 7.18628096(s]
<
1 S
] B
g ] = CF3
rea
g ] D~
=
H ) A D
<
T T T T T T T T T T
12.0 11.0 10.0 6.0 2.0 1.0 2n-d,
230 cxea =
224 s3=2 =
S83g BEE= 9
~ee i o
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abundance

19 20 2.1

]‘.1 12 13 14 15 1.6 1.7 1.8

1.0

02 03 04 05 06 07 08 09

0.1

2.01
2.02

38.84m

I S
-

A

A

12.0 11.0 10.0 9.0 8.0 7.0 6.0

A

QMBS —a—mg w0
QEEEBLTenER g
REEEEYIRASS XY
[ NN w

X : parts per Million : Proton

5.0

4.0

3.0

2.0

1.0

0

-1.0

-2.0

n:
Spectrometer

Field Strength
X_Acq Duration

X_Sweep
X“Sweep_Clipped
Irr_Domain
Irr Offset

Scans
Total_Scans
Relaxation_Delay
Recvr_Gain

tn29-83_Proton-1-5.jdf
delta
399.78219838 [MHz]
proton. jxp

tn29-83

9-8:

CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
= 2.18628096(s]

1
399.78219838 [MHz]
5[ppm]

16384

1

0.45739775 [Hz]

7.4940048 [kHz]
5.99520384 [kHz]

Proton
399.78219838 [Mz]
5[ppm]

FALSE

8

8

5(s]
56
22.2(dc]

6.6[us]
2.18628096(s]

1ls
7.18628096(s]
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L

1.4

1.0

0.8

0.7

04 05 06

02 03

0.1

abundance

3.09

2.02

1.03

X : parts per Million : Proton

- oo

1.398
1.380
1.362

Filename
Author

Sample_Id
Solvent

Spectrometer

Field Strength

%
e}
o'
gfg
B
B
5¢
&
8
o
i
o
8

x
i
I
?

Q

*
o
B
o
b

o

a

X_Points
X_Prescans

Total_Scans

Relaxation_Delay
Recvr_Gain

Dante_Presat
Initial Wait
Repetition Time

tn28-87-3_Proton-2-6.jdf
delta
399.78219838 [MHz]

CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X

JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]
18
399.78219838 [MHz]
ppm]

16384
1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton
5[ppm]

roton
399.78219838 [MHz]
5[ppm]
FALSE
8
8
5[s]
16
23.8[dC]

5.9[us]
2.18628096(s]
5 [deg!

1ls
7.18628096(s]

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

- CO2Et
I 7
N "NH CF3
3aa

Filename tn28-87-3_Carbon-1-6.jdf
Author lta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn28-87-3
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X_Domain Carbo
Dim_Units [ppm]
Dimensions
Spectrometer JNM-ECZ400S/L1

Field_Strength
X_Acq_Duration

X_Resolution
X_Sweep
X_Sweep_Clipped

(thousandths)

T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 6

2
X : parts per Million : Carbon13

158.472
153.403 —

139.891
134219
129.082
128.699
128316
128.210
125.527

T T T T T
.0 20.0 10.0 0 -10.0-20.0

°
;; IS
31
_—o
w
=

48242~ 2+

111105 —
106.208 ——
77.316
77.000
76674
47.974
47.706
47.437
37.989
28.607 ——
14252 —

9.389766[T] (400 [MHz])
1.03809024s]
13

c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]

ITr_Domain Proton
Irr Offset 5[ppm]
Clipped FALSE
Scans 656
Total_Scans 656
Relaxation_Delay = 2[s]
Recvr_Gain 50
Temp_Get 23.8[dc]
X_90_Width 10.5[us]
XAcq_Time 1.03809024[s]
X“angTe 30[deg]
X_Atn 3.8[dB]
(_Pul; 3.5[us]
Initial Wait 1(s]
Repetition Time 3.03809024[s]

~CO2Et

| pZ

N“>NH CF,

3aa




19.0

(Thousands)

T
-10.0 -30.0

X : parts per Million : 19F

T T T
-130.0 -150.0 -170.0

T
-190.0

T
-210.0

Filename = yd-3aa_10-2.jdf
Author oc

gfhiggn

arameter file, TOPSPIN Ver
HLOROFORM-D

Sample_1d
Solvent

= Parameter file, TOPSPIN Ver
L]

PLEX

-39793489[T] (400 [MHz])
oF

76.498366 [MHz]
37.6498366 [kiiz]
4

9.29464375 [kHz]
6

= 297.323([K]

- COzE

P
N“NH CFs4

3aa

750

500

mVolts

250

S
mVolts

Retention Time

20

Area Percent

13.019
14.627

1067638
16137954

6.205
93.795

mVolts

250+

15.156

B
mVolts

Retention Time

20

Area Percent

13371
15.156

S-39

10553360
10545603

50018
49982




4.01

Fil

Author
Irr_Freq
Experiment
Sample_Id
Solvent

Comment.
Data_Format
Dim_Size
X_Domain
Dim_Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration

.jaf

single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

5.0

4.0

3.0

2.0

Field Strength

%%
o'y
%fg
)
5¢

5
I
o
s
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

= %
S < X_Domain 1H
- « X Freq 399.78219838 [MHz]
X Offset 5[ppm]
X Points 16384
X Prescans 1
X Resolution 0.45739775 [Hz]
X Sweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
Irr Offset 5[ppm]
Tri_Domain roton
Tri_Fre 399.78219838 [MHz]
Tri Offset 5[ppm]
Clipped FALSE
5 ES Scan: 8
N i Total_Scans 8
Relaxation_Delay = 5[s]
Recvr_Gain 46
Temp_Get 23.6[dC]
X_90_Width 5.9[us]
CAcq_Time 2.18628096(s]
X AngTe 45[deg]
X Atn 0.9[dB]
X Pulse 2.95[us]
ITr_Mode Off
Tri_Mode Off
e Dante_Presat FALSE
" = Initial Wait 1(s]
S - 8 — Repetition Time = 7.18628096[s]
=8 =
< =
S
«@
S
“ ~CO2E
s |
P
8~ N NH CF,
£s :
9
£
2 ...
2
Gl
T T T 3ab
0.0 9.0 8.0 7.0 6. 4.0 3.0 2.0 1.0
A\ AN AN AN A A
Q-to w¥o— wyeqQ
o= cwFa SaF8
QOO qaan Jan—
FEFFF e aaiad
Filename tn28-86-2_Carbon-2-4.3jdf
< Author 1ta
~ Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn28-86-2
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim Size 26214
e X_Domain Carbo
° Dim Units [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1

9.389766[T] (400 [MHz])
1

= 1.03809024[s

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]

(thousandths)
{

r_Dor Proton
Irr Offset 5[ppm]
Clipped FALSE
Scans 960
Total_Scans 960
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23.5[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]
- COEt
I —
N NH CF3
3ab
T T T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0
L LL Qo oo/Lmv LL sn/’o\v .‘\ Z—Mv\w L -‘r L
§ g3 pRifzed £2 2% B EERif g £ %
§ #¢ Zhoassd 8 FRE € 555524 a8 2
X : parts per Million : Carbon13
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CO,Et

[
P
N” >NH CF;
3ab
200 5
-
] 3
I
w
2 100 I
2 =
~ [
] 3
=
0 T T T T T T T T “Irl T 5
10 12 14 16 18 20 22 24
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.947 205664 4.560 6745
2 21414 4304095 95.440 110810
40
38 20 3
2 2
0_
0 12 14 16 18
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.297 841737 50319 27339
2 20859 831055 49 681 22448
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T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.013

158.492
153.403
151.00°

>
0
=
)
3

X : parts per Million : Carbonl

33

=3
v

S
1)

0.0120.

77.316

77.000

766747
60.748 —— S
47.734

47.466

14.243 —

111.047 —
106.160 ——

Filename tn29-5_Proton-2-5. jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
X Experiment proton. jxp
% Sample_Id tn29-
Solvent CHLOROFORM-D
Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
o X _Domain Proto
P Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096[s]
X Domain 18
X Freq 399.78219838 [MHz]
X Offset 5[ppm]
X Points 16384
X Prescans 1
X Resolution 0.45739775 [Hz]
X Sweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
Irr_Offset 5 [ppm]
Tri_Domain roton
) Tri_Fre 39978219838 [MHz]
A Tri Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 36
Temp_Get. 23.7(dc]
X_90_Width 5.9[us]
X“Acq_Time 2.18628096(s]
X AngTe 45[deq]
X_Atn 0.9[dB]
X Pulse 2.95[us]
o ITr_Mode Off
% Tri_Mode Off
Dante_Presat FALSE
Initial Wait 1[s]
=Y Repetitfon Time = 7.18628096[s]
CO,Et
| R 2!
pZ
3 N NH CF;
2 z
£ R
9
£
E
E
T T T 3ac
12.0 11.0 10.0 9.0 .
oo
Sed
aaa
6 6 6
X : parts per Million : Proton
<4 Filename tn29-5_Carbon-1-3.jdf
S Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn29-
Solvent CHLOROFORM-D
=)
& Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim _Size 26214
X_Domain Carbo
Dim Units [ppm]
< Dimensions X
o] Spectrometer INM-ECZ400S/L1
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13c
- X Freq 100.52530333 [MHz]
21 X Offset 100 [ppm]
X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
<4 r_Domain Proton
o Irr Offset 5[ppm]
Clipped FALSE
Scans 683
Total_Scans 683
=X Relaxation Delay = 2[s]
- Recvr_Gain 50
emp_Get 22.9[4c]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
S (Atn 3.8[dB]
<7 X_Pulse 3.5[us]
Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
<4
B
< COE
I
| A 2
pZ
o N NH CF;
z - -
=]
=]
£
g
2 o — . . 3ac
s s BT




quiI:COZEt

7
N NH CFs
3ac
5
400 8
g - , 2
=3 B o
= 200 - E
8
] e
0 pa| | 5
5.0 1.5 10.0 12.5 15.0
min
Pk # Retention Time Area Area Percent
1 10.363 327395 6.373
2 11.106 4809571 93.627
5
400
©w - w
+— -
= FO o
z 2004 £
0 - - i
5.0 1.5 12.5 15.0
Pk # Retention Time Area Area Percent
1 10.248 5860620 49868
2 10.989 5891544 50.132
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3.03
3.05

2.69

2.00

1.94
1.94

0.94
0.98

091

abundance

X : parts per Million : Proton

6.897

Filename

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

X

P
N

yd9082-03-1H_Proton-1-5.3d
delta

yd9082-03-1H
CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

18
399.78219838 [MHz]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5[ppm]

roton
399.78219838 [MHz]
]

1[s
7.18628096[s]

CO,Et

NH CFy

3ad OMe

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

(thousandths)
0

T T T T T T
220.0210.0200.0190.0180.0170.016

X : parts per Million : Carbonl

T T T T T
.0 20.0 10.0 0 -10.0-20.0

.

28473 ——

—

153.326 —
997
77.316
77.000
766847
55.199 ——
47.351
14252 —

159.402
158.386
139.939 —
130.117

125,

106.189 ——

Filename

Comment
Data_Format
Dim Size
X_Domain

DiIm Units
Dimensions
Spectrometer

Field Strength

%%
o'y
%fg
)
5¢

5
I
o
s
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

yd9082-02-13C_Carbon-1-4.3
delta

399.78219838 [MHz]
carbon. jxp
yd9082-02-13C
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

X
JNM-ECZ400S/L1

= 9.389766[T] (400[MHz])
= 1.03809024[s]

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]

r_Dos Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 16.1[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
("Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1(s]
Repetiton Time = 3.03809024[s]

~COzE

‘ P
N NH CFs
3ad OMe




—
N” >NH CFs
3ad OMe
5
504 §
= < 0 3
o - B o
o5 3 2
JL -
| |
0 T T 5
8 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 14.306 647973 90.350
2 16.504 69208 9.650
200 5
1 8
©o
0 e e -5
8 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 14.666 2487062 50.155
2 16.946 2471708 49 845
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X : parts per Million : Carbonl

=~ Filename mze-'ls-z_hoten»z-s.;df
— Author
Irr_Freq So5° 75219835[!41-1:]
© 3: Experiment proton. x|
> & Sample_Id 28-73-2
- Solvent CHLOROFORM-D
“ Comment. single_pulse
4 Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proto
- Dim_Units [ppm]
—7 Dimensions X
4 Spectrometer JNM-ECZ400S/L1
el I Field Strength 9.389766[T] (400 [MHz])
—_ X_Acq Duration 2.18628096[s]
X Domain bty
X Freq 399.78219838 [MHz]
(| X Offset 5[ppm]
— X Points 16384
X Prescans 1
— X Resolution 0.45739775[Hz]
== X Sweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
o " Irr Offset 5[ppm]
<] S TriDomain roton
a Tri_Fred 399.78219838 [MHz]
Tri_Offset 5 [ppm]
ol Clipped FALSE
= Scan: 8
Total_Scans 8
*] Relaxauon »_Delay = 5[s]
S Recvr_( 46
Temp_Get 23[dc)
=~ o X_90_Width 5.9[us]
> S = CAcq_Time 2.18628096(s]
S o = X Angle 45[deg]
X Atn 0.9[dB]
©° X Pulse 2.95[us]
=1 ITr_Mode Off
Tri_Mode Off
Dante_Presat FALSE
" Initial Wait 1(s]
=5 Repetition Time = 7.18628096[s]
=] - g =
S 5 = =
S
@]
S
N7
S
CO,Et
o A 2
g |
£° &
£ N NH CF;
S U W oo H
Gl
T T T T T T T \ T T T
12.0 11.0 6.0 5.0 4.0 2.0 -1.0 -2.0
A //\k N sae Ph
co—9o Cco—tomon
FaAa2 S3a83noa
nininn aaAanT T A
o CRCReR FEFF e
X : parts per Million : Proton
Filename £n28-73-2 Carbon-1-4.jaf
Author
Irr_Freq 355 7a210038 [MHz]
Experiment carbon. jxp
=) Sample_Id tn28-73=:
=] Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D Coms
bin | Size 26214
omain Carbo
- Dxmﬁl]nlts [ppm]
=] Dimensions X
Spectrometer INM-ECZ400S/L1
Field strength = 9.389766[T] (400[:41-1:1)
X Aeqpuration = 1033090241
X Domain
X Freq 166.52530333 [MHz]
S X Offset 100 [ppm]
© X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
< Irr Offset 5[ppm]
v Clipped FALSE
Scan: 356
Total _Scans 356
Relaxation Delay = 2[s]
Recvr_Gain 50
<] emp_Get 23 2[dcl
~ X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
X_AngTe 30[deg]
(_Atn 3.8[d81
X_Pulse 3.5[us]
Initial Wait 1(s]
o Repetiton Time = 3.03809024[s]
B
<4
I
=] N CO,Et
z L
-‘-; N NH CF;
3 -
g
3
b
T T T T T T T T T T T T 3ae Ph
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
LD AN NoLAT L
2 mwn Y- nooR T~ ooy © o 0w 2 «
2 28 RAZLERR d = =83 2 I £ 2 =
T T SnaTeag = aSg = -] a
5 ®e —SgSogdwns = =e S S % % <
S 248 ¥F3&aa =8 NS g s & & =
3
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CO,Et

[
7
N” >NH CF;
3ae Ph
300 — 5
*®
E ]
o~
2001
g PR
2 =
1004 3 =
=
] s
0 s . i | .
0.0 125 150 175 20,0 225 250 215  30.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 18.730 516372 6.470 15803
2 23187 7464398 93.530 193672
5
2
500 - -
&
©w w
8 o S
= 2501 =
0 N\ | | .
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5 30.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 18.004 13906205 49916 482570
2 22.149 13952852 50.084 366932
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; ; ; ; ; : : ; 1‘.0 1‘.1 1I2 1‘.3 1‘.4 IIS 1‘.6 l‘.7 IIS 1.9

02 03 04 05 06 0.7 08 09

0.1

3.10

2.07

1.06
1.06

0.97

abundance

©
&
i
S o6

8.231

X : parts per Million : Proton

ax
aa
o6 o6

Filename

Solvent

Comment.
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Field Strength

Clipped
Scans
Total_Scans

Relaxauon _Delay
Recvr_G:

Repetition Time

tn2§ 12_Proton-2-5.3jdf
399 73219933[»«-11]

CHLOROFORM-D

single _pulse
1D COMPLE:
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9. 389766[T1 (400[:4!-1:])
2 18628096

369. 78219838 (iz)
5 [ppm]

16384

1

0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5[ppm]

roton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

16

23.8[dcC]

5.9[us]
2.18628096[s]

45 [de

1
7.18628096[s]

5.0

4.0

3.0

2.0

(thousandths)
0

X : parts per Million : Carbon13

71316

77.0007—

76.684

47.581 ; S
—o

28.588 —

14.243 ——

47.044
467766
37912

N CO,Et
|
N™ "NH CF;
3af F

Filename tn29-12_Carbon-1-4.3jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id n29-1;
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMI
Dxm Size 26214

omain Carbo
Dxmﬁl]nlts [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1

Field Strength

%
o'y
%fg
Bl
5¢

5
I
o
it
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

9. 389766['1‘1 (400[MH1])

= 1 03509024

166.52530333 (MHz]
100 [ppm]
32768

4
0.96330739 [Hz]

31.56565657 [kHz]
25.25252525 [kHz]

r_Dos Proton
Irr_Offset 5 [ppm]
Cllpped FALSE
Scan 722
Total _Scans 722
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23 S[dcl
X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
X_AngTe 30[deg]
("Atn 3.8[d81
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]

~CO2Et

P
N”NH CF,
3af F
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1 Filename = yd-3af_10-2.3df
4 Author = FOC
g Experiment = zgfhiggn
4 Sample_Id = Parameter file, TOPSPIN Ver
=] Solvent = CHLOROFORM-D
Sl‘i Commentf = Parameter file, TOPSPIN Ver
Data Format = 1D COMPLEX
1 Dim_Size = 16384
4 X _Domain = 19F
] Dim _Units = Ippm
4 3;'22‘2?2:2;; - BRUKER_DMX_NMR
4 Field_Strength = 9.39793489([T] (400([MHz])
4 X_Domain = 19F
4 X_Freq = 376.498366 [MHz]
X_Offset = -37.6498366[kHz]
B X_Points = 16384
= X_Prescans =
27 X_Sweep = 89.29464375 [kHz]
A1 Scans = 16
: Temp Get = 297.4011[K]
o
&)
o1
S
.',é 1 - CO2Et
i |
£ N™ "NH (:DF3
16.0 -16.0 ‘ -36.0 ‘ -56.0 ‘ -76.0 ‘ -96.0 ‘ -11‘0.0 -13‘0.0 ‘ -15‘0.0 ‘ -17‘0.0 ‘ -19‘0.0 ‘ -21‘0.0
3af F
g 2
X : parts per Million : 19F .
5
20
w 3
= 104 — 0 s
= 2 =
7 - -
- ~
=
0 I S| I g |
T T T T T T T T T 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14081 35143 6.666 1608
2 16.874 492034 93334 17453
200 5
~ L
3 |
] - _ I
@ =~ [ ]
= 100 = Lo %
= | =
0 T T T T T L“f T I T | 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13947 2533214 49956 116560
2 16.711 2537654 50.044 78610




X : parts per Million : Carbon13

B Filename tn28-86-1_Proton-1-5.jdf
—7 Author delta
Irr_Freq 399.78219838 [MHz]
-4 Experiment proton. jxp
i Sample_Id 28-86-1
K| Solvent CHLOROFORM-D
Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
- X_Domain Proto
-7 Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
< Field Strength 9.389766[T] (400 [MHz])
—_ X_Acq Duration 2.18628096[s]
- X Domain bty
] X Freq 399.78219838 [MHz]
o X Offset 5[ppm]
] X_Points 16384
= o X Prescans 1
R < X Resolution 0.45739775 [Hz]
=8 = N X_Sweep 7.4940048 [kHz]
E X Sweep_Clipped = 5.99520384 [kHz]
i Irr_Domain Proton
S Irr Offset 5[ppm]
Tri_Domain roton
Tri_Fre 399.78219838 [MHz]
Tri_Offset 5 [ppm]
= Clipped FALSE
< Scans 8
Total_Scans 8
© Relaxation_Delay = 5[s]
3 Recvr_Gain 46
S Temp_Get 23.5[dC]
X_90_Width 5.9[us]
CAcq_Time 2.18628096(s]
“ X AngTe 45[deg]
b X Atn 0.9[dB]
s s X Pulse 2.95[us]
'~ =t b2 ITr_Mode Off
23N Tri_Mode Off
< S Dante_Presat FALSE
= Initial Wait 1(s]
Repetition Time = 7.18628096[s]
«@
S
]
=
= CO,Et
8 B 2!
£ \
] Pz
E N >NH CFs
8 o S H
C) R
T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8. 7.0 6. 0 4.0 3.0 2.0 1.0 -1.0 -2.0
1
— N\ N A AN ANCA 3ag o
s ONEoOoMES A®RE0 Boo
ad SESE=CnS A8xR 2%
Qo ae@dainaan o )
606 FEFF e caad
X : parts per Million : Proton
Filename tn28-86-1_Carbon-1-4.3jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
< Experiment carbon. jxp
© Sample_Id tn28-86-1
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
< Spectrometer JNM-ECZ400S/L1
v
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13c
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
< X Sweey 31.56565657 [kHz]
~ X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 720
Total_Scans 720
Relaxation Delay = 2[s]
< Recvr_Gain 50
- emp_Get 23.3[dc]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
N
i
<
~-CO2Et
z |
=] P
e N“NH CFsy
s .
g
3
£e /
T T T T T T T T T T T T T T T T T T T T T T T T T 3ag cl
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
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—
N”NH CF,
3ag Cl
200 5
] z
v © "
= 1004 Lo =
2 > 2
| g
=
6 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 14.039 205081 7113
2 16.191 2678057 92887
§ 5
200 e
w ) w
s Lo ]
2 1004 £
| s
0 s —— -5
6 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 13.894 4525200 49 885
2 16.096 4546123 50.115
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Filename £n28-75_Proton-2-5.3de
Author
Irr_Freq 555 7210838 [MHz]
o Experiment proton. jxp
0 - Sample_Id tn28-75
S Solvent CHLOROFORM-D
Comment. single pulse
Data_Format 1D COMPLE:
Dim_Size 13107
X _Domain Proto
Dim Units [ppm]
=1 Dimensions X
< Spectrometer JNM-ECZ400S/L1
Field Strength 9-3807661T] (400[:4:-1:])
X_Acq Duration 2, 186280961
X Domain
X Freq 369.78219838 [MHz]
© X Offset 5[ppm]
= X Points 16384
X Prescans 1
= 2 X Resolution 0.45739775 [Hz]
N N X Sweep 7.4940048 [kHz]
L X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
Irr_Offset 5 [ppm]
0 ] Tri-Domain roton
< Tri_Fre 399.78219838 [MHz]
Tri_ Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
< Relaxation Delay = 5[]
=3 Recvr_Ga: 56
Temp_ ty 22.7(dc]
X_90_Width 5.9[us]
X“Acq_Time 2.18628096(s]
X AngTe 45 [deg]
e X_Atn 0.9[dB]
- o £g X_Pulse 2.95[us]
(| o < - Irr_Mode Off
< T - Tri_Mode Off
<r Dante_Presat FALSE
3 Initial Wait 1[s]
e Repetitfon Time = 7.18628096[s]
a
=
< CO,Et
RN 2!
3
2 2
K UU N NH CFs
g H
2o ) ) R
Gl
T T T T T T T T T T T T T
12.0 11.0 6.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
AN AN N A = e
wen @
84 ]
MMM
R
X : parts per Million : Proton
Filename £n28-75-3 Carbon-1-4.jaf
Author
Irr_Freq 355 7a210038 [MHz]
Experiment carbon. jxp
Sample_Id tn28-75-3
Solvent CHLOROFORM-D
=) Comment single pulse decoupled gat
= Data_Format 1D Coms
bin | Size 26214
omain Carbo
Dxmﬁl]nlts [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1
Field strength = 9.389766[T] (400[:41-1:1)
X Aeqpuration = 1033090241
X Domain
o X Freq 166.52530333 [MHz]
<+ X Offset 100 [ppm]
X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scan! 764
< Total _Scans 764
B
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23 4[dcl
X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
X_AngTe 30[deg]
(_Atn 3.8[d81
X_Pulse 3.5[us]
Initial Wait 1(s]
=Y Repetiton Time = 3.03809024[s]
o
Et
- ‘ 02
pZ
N NH CF3;
2
=]
=]
g
g 3ah CF3
Lo
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Filename
Author

yd-3ah_10-2.jdf
Foc

S-53

] Experiment zgfhigqn
i Sample_Id Parameter file, TOPSPIN Ver
] Solvent ‘CHLOROFORM-D
- Commentf = Parameter file, TOPSPIN Ver
] Data Format = 1D COMPLEX
Dim_Size = 16384
B X_Domain = 19F
] Dim Units = [ppm]
< Dimensions =
~7] Spectrometer = BRUKER DMX NMR
4 Field_Strength = 9.39793489([T] (400([MHz])
i X_Domain = 19F
i X _Freq = 376.498366 [MHz]
X_Offset = -37.6498366[kHz]
1 X Points = 16384
] ifs’f.iié“‘ = 89.20464375 [kHz]
i Scans = 16
o] Temp Get = 297.5136[K]
<]
l 4
=]
- COzEt
7 (X
§ ] N"NH CFs
2 =
2 :
ShS!
10,0 100 300 500700 900 | 1100 41300 41500 | 1700 -1900 | -210.0 3ah CFs
23
X : parts per Million : 19F s
5
404 e
~
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2 2 8 2
w
] ~
0 : VA N | |
g
T T T T T T r T r 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13522 81146 10933 3769
2 16.719 661086 89.067 23005
5
200 ©
-
~
] 1 = a
= -0 o
= 1004 =
L
- o~
]
0 . . . ; ; ; — 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13251 3762136 50.175 176133
2 16246 3735921 49 825 114577




X : parts per Million : Carbonl

Filename tn28-81-2_Proton-1-5.jdf
Author delta
Irr_Freq 399.78219838 [MHz]
g,'i_ N Experiment proton. jxp
& 2 Sample_Id tn28-81-2
Solvent CHLOROFORM-D
Comment. single_pulse
< Data_Format 1D COMPLEX
RSl Dim_Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 2.18628096[s]
X Domain bty
X Freq 399.78219838 [MHz]
X Offset 5[ppm]
X Points 16384
X Prescans 1
oy @ X Resolution 0.45739775 [Hz]
~ o ] X_Sweep 7.4940048 [kHz]
o - X Sweep_Clipped = 5.99520384 [kHz]
= ITr_Domain Proton
Irr Offset 5[ppm]
< Tri_Domain roton
o Tri_Fre 399.78219838 [MHz]
Tri Offset 5[ppm]
Clipped FALSE
Scan: 8
Total_Scans 8
Relaxation_Delay = 5[s]
Recvr_Gain 46
Temp_Get 23.1[dC]
X_90_Width 5.9[us]
CAcq_Time 2.18628096(s]
X AngTe 45[deg]
X Atn 0.9[dB]
o 5 X Pulse 2.95[us]
= 8 =3 ES ITr_Mode Off
- ™ 3 Tri_Mode Off
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time = 7.18628096[s]
R - CO2Et
S
H |
35
g N
2 S —
2 Lo
© T T T T T T T T T OMe
.0 6.0 0 -1.0 -2.0
A
T aza=
3 8=Sa
% ninn 3
RG]
o Filename tn28-81-2_Carbon-2-4.3jdf
=3 Author 1ta
= Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn28-81-2
Solvent CHLOROFORM-D
< Comment single pulse decoupled gat
N Data_Format 1D COMPLEX
Dim Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
<1 Spectrometer INM-ECZ400S/L1
o
Field Strength = 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024[s]
X Domain 13c
X Freq 100.52530333 [MHz]
=) X Offset 100 [ppm]
= X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
o r_Domain Proton
N Irr_Offset 5 [ppm]
Clipped FALSE
Scans 862
Total_Scans 862
o Relaxation Delay = 2[s]
-3 Recvr_Gain 50
emp_Get 23.4[dc]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
s (_Atn 3.8[dB]
> X_Pulse 3.5[us]
= Initial Wait 1[s]
Repetiton Time = 3.03809024[s]
<4
B
o] ~CO2Et
o |
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N
o ' ’ OMe
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2 L " i " . f
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@COZEt
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N”>NH CF,
: OMe

750 s ]
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b
P 500 »
s Lo o
2 2
250 g
&
0 : : 2 L -5
5 10 15 20 25 30
min
Pk # Retention Time Area Area Percent
1 20.000 1111825 6.830
2 21.690 15167840 93.170
150 5
100 g 3
= F0 o
T gl 2
0 T T . T -5
5 10 15 20 25 30
min
Pk # Retention Time Area Area Percent
1 21.029 2070126 50.000
2 23.102 2070145 50.000

S-55



Fil ] .3df
=] Author delta
< Irr Freq 399.78219838 [MHz]
= % Experiment proton. jxj
- > Sample_Id 28-68-2
o Solvent CHLOROFORM-D
Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
] X_Domain Proto
S Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 2.18628096[s]
X Domain bty
X Freq 399.78219838 [MHz]
el X Offset 5[ppm]
S X Points 16384
X Prescans 1
o X Resolution 0.45739775[Hz]
R X Sweep 7.4940048 [kHz]
= X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
Irr Offset 5[ppm]
Tri_Domain roton
< Tri_Fre 399.78219838 [MHz]
S Tri Offset 5[ppm]
Clipped FALSE
Scan: 8
Total_Scans 8
Relaxation_Delay = 5[s]
Recvr_Gain 36
Temp_Get 23.3[dC]
] X_90_Width 5.9[us]
S CAcq_Time 2.18628096(s]
X AngTe 45[deg]
S X Atn 0.9[dB]
X Pulse 2.95[us]
g 2 S ITr_Mode Off
Y = = Tri_Mode Off
p Dante_Presat FALSE
Initial Wait 1(s]
o Repetition Time = 7.18628096[s]
<
S
~CO2Et
8 I P
g N
9
E
8 o
Gl
T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0
T3
Ia
e
L
Filename tn28-68-2_Carbon-1-4.3jdf
Author 1ta
o Irr_Freq 399.78219838 [MHz]
=g Experiment carbon. jxp
= Sample_Id tn28-68-2
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
. Data_Format 1D COMPLEX
=4 Dim _Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1
24 Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13c
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
o X Points 32768
= X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
=) Irr_Offset 5 [ppm]
S Clipped FALSE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
< Recvr_Gain 50
v emp_Get 23.4[dc]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
< X_Pulse 3.5[us]
< Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
<4
B
~CO2Et
<4
a |
Pz
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=] Ph
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2 3aj
s
g
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X : parts per Million : Carbon13
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-
8 ] k=
E 100 Lo s
© [
] g
~
0 e — — 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 9.081 1858309 93.765 109845
2 17.886 123574 6.235 2999
200 5
@ 8 a
= 100 . L <
s = ° 2
04 | I /\ R
6 8 10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 9.071 2632745 50.049 157776
2 17.566 2627640 49951 58208
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X : parts per Million : Carbonl

Filename £n28-92 Proton-2-5.3de
Author
- Irr_Freq 555 7210838 [MHz]
o] 3 Experiment proton. jxp
— - Sample_Id tn28-92
Solvent CHLOROFORM-D
heR Comment single pulse
Data_Format 1D COMPLE:
Dim_Size 13107
< X _Domain Proto
= Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
)
—7 Field Strength 9. 389766[T1 (400[:4!-1:])
X_Acq Duration 2, 186280961
X Domain
~ X Freq 369.78219838 [MHz]
—~] X Offset 5[ppm]
X Points 16384
- % X Prescans 1
—1 p] S X Resolution 0.45739775 [Hz]
— -\ PN o X_Sweep 7.4940048 [kHz]
= X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
<] Irr Offset 5 [ppm]
— Tri_Domain roton
Tri_Fre 39978219838 [MHz]
. Tri_ Offset 5 [ppm]
24 Clipped FALSE
Scan: 8
Total_Scans 8
)
S Relaxation Delay = 5[]
Recvr_Ga: 16
Temp_ ty 23.9[dc]
~ X_90_Width 5.9[us]
= X“Acq_Time 2.18628096(s]
X AngTe 45 [deg]
N X_Atn 0.9[dB]
© < & X Pulse 2.95[us]
7] < 8 = i Irr_Mode Off
=3 - Tri Mode Off
S Dante_Presat FALSE
v Initial Wait 1[s]
= Repetitfon Time = 7.18628096[s]
=
S
@l
<
~
3 | N CO,Et
8~ =
é = N NH CF3
E I B I ¢
2o v
Gl
T T T T T T T T T T T T T T T
120 1.0 100 90 80 70 60 0 S0 20 3ak Cl
7\ AL AN
LMooV oC—% AN L0VXO
PRSI e S
Saaa==885 500 ahhn
0606 06 06 06 06 6 06 [~ I~ I~ I 555 8
X : parts per Million : Proton
Filename tn28-92_Carbon-1-4.jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id n28-9;
- Solvent CHLOROFORM-D
= Comment single pulse decoupled gat
Data_Format 1D Coms
bin | Size 26214
omain Carbo
Dxmﬁl]nlts [ppm]
Dimensions X
- Spectrometer INM-ECZ400S/L1
© Field strength = 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024
X Domain
X Freq 166.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
X_Prescans n
< X Resolution 0.96330739 [Hz]
v X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scan! 732
Total _Scans 732
<]
< Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23 9 [dcl
X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
X_AngTe 30[deg]
(_Atn 3.8 [dBl
< X_Pulse 3.5[us]
o« Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
<1
i
~-COzE
| Pz
N NH CF;
<] H
~ Cl
=
=]
=]
2 3ak Cl
g
E
Lo
T T T T T T T T T T T T T T T T T T T T T T
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N~ >NH CF;
s Cl
3ak Cl
5
4001 2
2 ] ¢ s
S 200- g 02
: 8
Nl |
0 | | .
10 20 30 40 50 60
Minutes
UW-970 Results
Pk # Retention Time Area Area Percent Height
1 36.003 1041508 9.135 29273
2 45129 10360026 90.865 217143
1000 5
23
& =
3 ~
2 50- 2 L, 2
>° /\A >:
o |
. : : : '. : : : 5
10 20 30 40 50 60
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 35959 19636609 50.179 486850
2 45114 19496433 49 821 422811
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] Filename 3,4-dimethoxyphenyl 10-2.jdf
Author FoC
o Experiment 2g30
< g Sample_Id Parameter file, TOPSPIN Ver
— = Solvent CHLOROFORM-D
o Comment Parameter file, TOPSPIN Ver
o Data_Format 1D COMPLEX
— Dim_Size 32768
X _Domain 1H
- Dim Units [ppm]
< Dimensions
- Spectrometer BRUKER_DMX_NMR
< Field Strength = 9.39793489[T] (400 [MHz])
e X_Domain 1H
— X Freq 400.13 [MHz]
X_Offset 2.47096654 [kHz]
] X_Points 32768
ol X Prescans 1
- X_Sweep 8.01277103 [kHz]
) Scans 4
=1 Temp Get = 295.9888[K]
<
=
=]
=
- o
< <
o - -
21
<]
=
=1 —
<] F =
& o
=]
v
=]
<
s s
< =
=] ] =
B
<=7
i
3 CO,Et
=
= N 2
s 2
g
: Ll | -
g A A N">NH CF
E VA — ] — 3
T T T T T T T T T T T T T T OMe
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0
I ] I
3al OMe
SwnwmmeIaN 2 © TaTa SN X =00 o= —ANATOHD
SAE0SRIRE 8 3228 aoRES2R &
d8aa=28s8 § £0Ra2 MmN % - SES
LLLBABBLN = G G668 FEFFFeien
X : parts per Million : 1H
Filename 3,4-dimethoxyphenyl 11-2.3df
Author FoC
< | Experiment 2gpg30
v Sample_Id Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
Dim_Size 32768
X_Domain 13c
Dim _Units [ppm]
Dimensions
Spectrometer BRUKER_DMX_NMR
< | Field Strength = 9.39793489[T] (400 [MHz])
< X_Domain 13c
X Freq = 100.61276853 [MHz]
X Offset 10.06080281 [kHz]
X Points 32768
X Prescans 1
X_Sweep 24.03605805[kHz]
Scans 408
Temp Get = 297.613[K]
<]
B
<
o
- CO2Et
o] P
- N NH CF;
' OMe
-
E 3al OMe
8
2
E . . il — o ,
£ " y "
T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
o o-t® o aeTa -9 n —un
8 Boxk 2 28F2 a8 & S0
I Y&k x a¥na a3% ! o=
& ®Bms o wou— =g % <<
T A8Fs & &S84 NN & I3

X : parts per Million : 13C
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@COzEt
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N NH CF;
' OMe
3al OMe
5
40- -
] B3
@ ~ «
= - Lo s
3 M 2 2
=
1 g
T T T T -5
5 10 15 20 25 30
min
Pk # Retention Time Area Area Percent
1 17.934 960489 93.572
2 22929 65987 6.428
100 5
2 2
©w - w
£ 50 ; L 3
g s "%
0 . — — /\ l -5
5 10 15 20 25 30
min
Pk # Retention Time Area Area Percent
1 18.409 2705054 49.930
2 23495 2712650 50.070
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Filename tn28-73-1-2_Proton-2-5.jdf
Author lelta
Irr_Freq 399.78219838 [MHz]
= Experiment proton. jxp
o Sample_Id tn28-73-1-2
Solvent CHLOROFORM-D
Comment. single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

X Domain bty
X Freq 399.78219838 [MHz]
X Offset [ppm]
X Points 16384
o X_Prescans 1
- S ey e X Resolution 0.45739775[Hz]
> ] e} i X_Swee] 7.4940048 [kHz]
= - X Sweep_Clipped = 5.99520384 [kHz]
_Domain Proton
Irr_Offset 5 [ppm]
Tri_Domain roton
Tri_Fre 39978219838 [MHz]
Tri Offset 5lppm]
Clipped FALS
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 16
>_Ge: 23[dc]
X_90_Width 9[us]
X_Acq_Time 2.18628096(s]
X AngTe 45[deg]
- X_Atn 0.9[dB]
=ra N =Y X_Pulse 2.95[us]
< == C - ITr_Mode Off
S\ Tri Mode Off
< Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time = 7.18628096[s]

~COZEt

|
I , o o

abundance

T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0 >
[ ]
N\ | 3am
acog—maca o T — Cran amno
SoaaZsaxn 8 &= 3 F&35 Thaa
J488==2888 & BE7 & SHea@d Saaan
XXX XXBLB [~ OO v FEFTF e
X : parts per Million : Proton
Filename tn28-73-1-2_Carbon-1-3.jdf
Author lelta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn28-73-1-2
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format. 1D COMPLEX
Dim_Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13C
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
X Prescans 4
X Resolution 0.96330739[Hz]
X_Sweej 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
'r_Domain Proton
Irr_Offset 5[ppm]
Clipped FALSE
Scans 320
Total_Scans 320
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23.1[dc]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]
<
o
~CO2Et
I —
~ 2 N NH CF3;
g- H
3 o]
=
s
>
XS 3am (0]
T T T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0
2 o 3oo o ooy = o®wo—— ®» @
2 03FRa g =82 s Z¥2== 2 <
A € agn & 3% 2 R3E=8 7 &
5 % oacs o =e S concc % <
S Z85% 3 [N @ S55%¥= & =
X : parts per Million : Carbon13
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(\ICOZEt
W
NH CF,

N
>
3am ]
100 5
£ 50 03
= ~ =
3
b .
-
0 A~ - | . ™~ | R
0.0 125 150 1.5 200 225 20 215  30.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21527 168714 5.790 5134
2 24188 2745303 94210 71401
100 5
~
> )
p g 2 2
s 97 & Lo 3
= z
0 T T T T T T l T 5
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5 30.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 20917 1453333 49763 44674
2 23543 1467191 50.237 38274
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Filename tn29-6_Proton-2-5. jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
4 Experiment proton. jxp
“ Sample_Id tn29-
Solvent CHLOROFORM-D
Comment. single_pulse
Data_Format 1D COMPLEX
Dim Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

X Domain 1

X Freq 399.78219838 [MHz]
X Offset 5[ppm]

X_Points 16384

X Prescans 1

0.45739775 [Hz]

X Swe 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
Irr Offset 5[ppm]

Tri_Domain roton
Tri_Fre 39978219838 [MHz]
Tri_ Offset 5 [ppm]
Clipped FALSE
Scans 8
2 Total_Scans 8
o Relaxation_Delay = 5[s]
Recvr_Gain 16
Temp_Get. 23.7(dc]
X_90_Width 5.9[us]
S X“Acq_Time 2.18628096(s]
o Xam oTsial)
n .
o — X_Pulse 2.95[us]
Fa N S ITr_Mode Off
= - Ll Tri_Mode Off
Dante_Presat FALSE
Initial Wait 1[s]
Repetitfon Time = 7.18628096[s]
len
- o
< e s (2 e
= R < |2 =
=
8 CO,Et
g X 2
s
3 \ |
P
E
2 N"NH CFy
T T T T T T T T T T
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
LA
2 53288
§ & HRRS 3an
RCRCICICIe)
E| Filename tn29-6_Carbon-1-3. jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id tn29-
Solvent CHLOROFORM-D
<
= Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim _Size 26214
X_Domain Carbo
Dim Units [ppm]
< Dimensions X
6] Spectrometer INM-ECZ400S/L1
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13c
P X Freq 100.52530333 [MHz]
| X Offset 100 [ppm]
X Points 32768
X_Prescans n
X_Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
27 Tr_Domain Proton
o Irr_Offset 5[ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
< Relaxation Delay = 2[s]
v Recvr_Gain 50
emp_Get 23.9[dc]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
e s
= .
<7 X_Pulse 3.5[us]
Initial Wait 1(s]
Repetition Time 3.03809024[s]
<4
B
CO,Et
‘ R 2!
P
<
=] N" NH CFs
~ 2
z =
3 3an
£
s
g
E I ‘ A
) ¥ v
T T T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0
— oY Qmxwdam % ooy o wnmwom & oo o
5 & SXEZESERT 2R =83 & Ls%¥2C - 2 &
T ¥a x=828x% S = 3% & =83%= & & &
S #®o SEYowen =g CEE S @ocue % = o«
S E5 AR53A8SE =8 NS g Fessa & & =
X : parts per Million : Carbon13
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CO,Et

X
7
N” >NH CF;4
3an
5
500
w w
k= Lo X
2 250 2
g
o
0b—— Ol | P 5
6 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 9819 482077 5.859
2 11.319 7745573 94141
100 5
g2 g
o .
S 50 N 0 2
2 2
| |
N E— T I— 5
6 10 12 14 16 18 20
min
Pk # Retention Time Area Area Percent
1 9853 804745 49767
2 11.328 812295 50.233
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Filename yd10060-01_Proton-1-5. jdf
Author delta

Irr Freq 399.78219838 [Miiz]
Experiment proton. jxp
Sample_Id yd10060-01
Solvent ‘CHLOROFORM-D
Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107

X_Domain Proto

Dim _Units [ppm]

Dimansions X

Spectrometer JNM-ECZ400S/L1

Field Strength

9.389766[T] (400 [MHz])
X_Acq Duration 1

2.18628096(s:

X Domain 10

X Freq 399.78219838 [MHz]
X Offset 5[ppm]

X_Points 16384

X_Prescans

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]

Tr_Dor Proton
Irr Offset 5[ppm]
Tri_Domain roton
Tri_Fre 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped FALS|
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 56
>_Get 23.3[dC]
X_90_Width 5.9[us]
X“Acq_Time 2.18628096(s]
X AngTe 45[deg]
X“Atn 0.9[dB]
X_pulse 2.95[us]
ITr_Mode Off
Tri Mode Off
Dante_Presat FALSE
Initial Wait [s]

1[s.
Repetition Time = 7.18628096[s]

~CO2Et

P
N“>NH CF; OMe

OMe

2.0

1.0

‘ |

m

(thousandths)

Wt

T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 6

X : parts per Million : Carbon13
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132 —
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=Y
a %
=5
=

106.

o —oo et o I
S == S oa o
S Sna xs = 5
=g Swiw S <
=< e A & =

98.369 ——
77.316

3]
v
S
=3
N
33
=3
w
S

T T T T T
.0 20.0 10.0 0 -10.0-20.0

Filename yd10060-03-13C_Carbon-1-4.
Author delta

Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp

Sample_Id yd10060-03-13C

Solvent CHLOROFORM-D

Comment single pulse decoupled gat
Data_Format. 1D COMPLEX

Dim_Size 26214

X_Domain Carbo

Dim Units [ppm]

Dimensions X

Spectrometer JNM-ECZ400S/L1

Field Strength = 9.389766[T] (400 [MHz])
i = 1.03809024[s]

x
)
»
fg
g
£
5
I
o
s
o
5

X_Domain 13c

X Freq 100.52530333 [MHz]
X offset 100 [ppm]

X_Points 32768

X_Prescans 4

X Resolution 0.96330739 [Hz]
31.56565657 [kHz]

25.25252525 [kHz]

r_Dos Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 16.8[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]
CO,Et

X

P>
N "NH CF3 OMe

OMe
3ao
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@COzEt
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N”>NH CF; OMe

OMe
3ao
100 5
g
B
3 50 . g
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=> ~ E
3
&
0 : — - — l 5
10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 23357 262671 8833 5675
2 32431 2711225 91.167 51829
30 5
20 o~
P s < a
3 1 b o -0 s
0 ; — = — I. 5
10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 22672 490154 49395 10809
2 32546 502163 50.605 8948
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Filename ni#10037_10-2.jdf
Author FoC
Experiment 2g30
3 Sample_Id Parameter file, TOPSPIN Ver
o Solvent CHLOROFORM-D
o Comment Parameter file, TOPSPIN Ver
NG Data_Format 1D C EX
Dim_Size 32768
X _Domain 1H
Dim _Units [ppm]
Dimensions
Spectrometer BRUKER_DMX_NMR
Field Strength = 9.39793489[T] (400 [MHz])
<] X_Domain 10
© . = X Freq 400.13[MHz]
S b BN X Offset 2.47096654 [kHz]
« i X Points 32768
X Prescans 1
X_Sweep 8.01277103[kHz]
Scans 4
<] Temp Get = 295.1603([K]
v
= N g
~7] B - o
<]
o
3
3
= r -
o
=]
2 N CO,Et
E |
2 Pz
3 N NH CF3
2 H
=) JML Il e ] :
T T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0
N AN AN AN A
3ap
Mo —vvo—=rt a®o®n Co—moang moae Toa
S2-x3RaS-on 2888 SRERInTSH ST
QARAEELLRNAZE KAAR SARLEATE FR8F
R R A A R TEFF e e
X : parts per Million : 1H
Filename ni#10037-C_10-2.3df
Author FoC
Experiment 2gpg30
Sample_Id Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
Dim_Size 32768
X_Domain 13c
Dim _Units [ppm]
Dimensions
Spectrometer BRUKER_DMX_NMR
=3
| Field Strength = 9.39793489[T] (400 [MHz])
X_Domain 13c
X Freq = 100. 61276853 [MHz]
X offset 10.06080281 [kHz]
X Points 32768
X Prescans 1
X_Sweep 24.03605805[kHz]
Scans 306
Temp Get = 296.8884 [K]
<
I
CO,Et
=4 i N 2
>
N NH CF3
3 3ap
=
§
2
=2
2 ) " L "
E d o y i
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
L AN AN LA
a4 g3 2393888 38 = o IFY g 8 &
I T ®xIana-— S = T odag 5w Q
5 % SXXmmSg = S ®5cS © o« <
S E7 28%a.8&EA8 g g Fsw A & =
X : parts per Million : 13C
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CO,Et

~
N”>NH CF,

3ap
5
et ]
o~
=3
: 3
. : ; : — b 1
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5
min
# Retention Time Area Area Percent
1 19.704 22821743 93.721
2 24.702 1528957 6279
5
8
: 2 g 2
2 N 2
| /\ | .
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5
min
Retention Time Area Area Percent
19.755 2993780 52855
24882 2670351 47.145
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e Filename £n28-94_Proton-1-5.3de
Author
Irr_Freq 555 7210838 [MHz]
By Experiment proton. jxp
- Sample_Id tn28-9.
== Solvent CHLOROFORM-D
Comment. single pulse
Data_Format 1D COMPLE:
Dim_Size 13107
=% X _Domain Proto
— Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
o Field Strength 9-3807661T] (400[:4:-1:])
29 X_Acq Duration 2, 186280961
X Domain
X Freq 369.78219838 [MHz]
X Offset 5[ppm]
X Points 16384
<4 X_Prescans 1
=] - X Resolution 0.45739775 [Hz]
< X_Sweep 7.4940048 [kHz]
o X Sweep_Clipped = 5.99520384 [kHz]
ITr_Domain Proton
=~ Irr_Offset 5 [ppm]
=7 Tri_Domain roton
Tri_Fre 39978219838 [MHz]
Tri Offset 5[ppm]
Clipped FALSE
© Scan: 8
> Total_Scans 8
p=; -
Relaxation Delay = 5[]
Recvr_Ga: 16
Temp_ ty 22.9[dc]
w X_90_Width 5.9[us]
< X“Acq_Time 2.18628096(s]
X AngTe 45[deq]
X_Atn 0.9[dB]
L = X Pulse 2.95[us]
<« res =y 1S S2 ITr_Mode Off
= PO == - - = Tri_Mode Off
2 |d° Dante_Presat FALSE
S Initial Wait 1[s]
Repetitfon Time = 7.18628096[s]
“q
S
N7
<
= ~CO2Et
S
£ I
5 P
s L N
2o -
Gl
T T T T T T
12.0 11.0 5.0 4.0 3.0 2.0
AN AR
nwo—oamY  ms—m
nEScReEE Shad
aanannIa Fe—
FFFF e caaa
X : parts per Million : Proton
Filename tn28-94_Carbon-1-4.jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id n28-9.
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
< Data_Format. 1D Cowi
v bin | Size 26214
omain Carbo
Dxmﬁl]nlts [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1
Field strength = 9.389766[T] (400[:41-1:1)
X_Acq_Duration 1.03809024
X Domain
X Freq 166.52530333 [MHz]
< X Offset 100 [ppm]
~ X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scan: 900
< Total _Scans 900
B Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23 2[dcl
X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
X_AngTe 30[deg]
(_Atn 3.8 [dBl
X_Pulse 3.5[us]
Initial Wait 1(s]
- Repetiton Time = 3.03809024[s]
o
~-COzE
<
= pZ
N
2
=]
=]
£
s
g
3
£ °7
T T T T T T T T T T T T T T T T T T T T T T
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
o a4 onm—moa own ooy n net 0 -
B & fga=sq6 2% =83 8 Cos 3 =
& S 88%nxk3T G& =] ® aS% S a
= o NI - N S oo o <
) 4 afqadds =8 NS g FEw & =
X : parts per Million : Carbon13
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200
©w - w
= Lo =
2 1001 3
@
] & e
o 2
0 ; ; : : : : S -5
6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 12.266 4499761 99.111
2 13.826 40356 0.889
5
200 § E
g s = 2
b -0 °
= 1004 =
0 —_— 5
6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 12.199 2456835 49.526
2 13.716 2503814 50.474
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X : parts per Million : Proton

7.754 —=

Filename
Author
Irr_Freq
Experiment
Sample_Id
Solvent

Comment.
Data_Format
Dim_Size
X_Domain
Dim_Units
Dimensions
Spectrometer

Field Strength
X_Acq Duration

Tri_Offset
Clipped
Scan:
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

tn28-88-2_Proton-3-6.jdf
delta
399.78219838 [MHz]

single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

1H
399.78219838 [MHz]
pm]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton
5[ppm]

roton
399.78219838 [MHz]
5 [ppm]
FALSE

8
8

5([s]

46

22.9[dC]
5.9[us]
2.18628096(s]
45[deg]

1[s
7.18628096(s]

5.0

4.0

3.0

2.0

(thousandths)

T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.

X : parts per Million : Carbonl
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1

T
100 0

Filename

Comment
Data_Format
Dim Size
X_Domain

DiIm Units
Dimensions
Spectrometer

Field Strength
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x
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5
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X_Prescans
X Resolution

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
‘emp_Get.
X_90 Width
X_Acq_Time
X AngTe
CAtn
X_Pulse
Initial Wait
RepetitIon Time

tn28-88-2_Carbon-2-6.jdf
lta

CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
1

= 1.03809024[s

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

(s,
3.03809024[s]




100
o~
B
w
3 3
3 50 o o)
E ~ E
e
=
0 -
8 10 12 14 16 18 20 22
min
Pk # Retention Time Area Area Percent
1 15232 1812344 98.018
2 18.467 36649 1982
200 5
3 3
g " 2
— -
] & =
e <
0 s e e 6
8 10 12 14 16 18 20 22
min
Pk # Retention Time Area Area Percent
1 15221 5841280 49 849
2 18.414 5876660 50.151
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X : parts per Million : Proton
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Filename

Solvent

Comment.
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Field Strength

Clipped
Scans
Total_Scans

Relaxauon _Delay
Recvr_G:

Repetition Time

tn28 85_Proton-2-5.jdf

399 73219933[»«-11]

CHLOROFORM-D

single _pulse
1D COMPLE:
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9. 389766[T1 (400[:4!-1:])
2 18628096

399. 78219838 [MHz]
5 [ppm]
16384

1
0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton
5[ppm]

roton
399.78219838 [MHz]
5 [ppm]
FALSE
8
8

5[s]

46

24.1[dC]
5.9[us]
2.18628096[s]
45 [de

1
7.18628096[s]
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Filename

Solvent

Comment
Data_Format
Din Size
omain
Dim Units
Dimensions
Spectrometer

Field Strength
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X_Prescans
X Resolution

Total _Scans

Relaxation_Delay
Recvr_Gain
emp_Get
X_90_Width
XAcg_Time

X AngTe

Catn

X_Pulse

Initial Wait
Repetiton Time

X

P>
N

tn28-85_Carbon-1-4.3jdf
lta

399.78219838 [MHz]
carbon. jxp

n28-8
CHLOROFORM-D

single pulse decoupled gat
1D CoM!

X
JNM-ECZ400S/L1
9.389766 [Tl (400 [MHz])

= 1 03509024

166.52530333 (MHz]
100 [ppm]
32768

4

0.96330739 [tz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

5[ppm]

FALSE

30 [deg:

(s,
3.03809024[s]

CO,Et
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200 = 5
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et ]
e 1004 L =
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min
# Retention Time Area Area Percent
1 11.878 2476374 95.134
2 14 641 126666 4866
5
500 3
w — S 3
: - o £
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min
Pk # Retention Time Area Area Percent
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X : parts per Million : Carbonl

Filename yd10039-03-1H_Proton-1-6.3
e Author delta
e Irr_Freq 399.78219838 [MHz]
-4 Experiment proton. jxp
- o Sample_Id yd10039-03-1H
o =N Solvent CHLOROFORM-D
) 2 |a
o o Comment single_pulse
Data_Format 1D COMPLEX
Dim _Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
< Spectrometer INM-ECZ400S/L1
< Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096[s]
X Domain bty
X Freq 399.78219838 [MHz]
X Offset [ppm]
X Points 16384
X_Prescans 1
X Resolution 0.45739775[Hz]
o aQ X_Sweep 7.4940048 [kHz]
< ~ X_Sweep_Clipped 5.99520384 [kHz]
o -_Domain Proton
e | Irr_Offset 5 [ppm]
S Tri_Domain roton
Tri_Fre 39978219838 [MHz]
Tri Offset 5lppm]
Clipped FALS
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 56
>_Ge: 16.6[dC]
X_90_Width [us]
~ X_Acq_Time 2.18628096(s]
1 X AngTe 45[deg]
< X_Atn 0.9[dB]
X_Pulse 2.95[us]
= ) Irr_Mode Off
- "5 ESid Tri_Mode Off
ol = $ |~ Dante_Presat FALSE
= Initial Wait 1(s]
= Repetition Time = 7.18628096[s]
S
S
~CO2Et
s J |
g >
s
: N . S §
=
Gl
T T T T T T Ph
12.0 11.0 10.0 0 -1.0 -2.0
3at
X : parts per Million : Proton
Filename yd10039-02-13C_Carbon-1-5.
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jx)
< Sample_Id yd10039-02-13C
e Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim _Size 26214
. X_Domain Carbo
=1 DiIm Units [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
<4 X Domain 13c
~ X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
o X Sweey 31.56565657 [kHz]
N X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 256
=] Total_Scans 256
n Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 16.2[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
=) X AngTe 30[deg]
< (_Atn = 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
<4
B
<4
I
~-CO2E
o >z
~ =] N
0
=]
=]
g Ph
g
2o
£ 3at
T T T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0
| L] N N AN
2 T voncondg w9 ooy v —Tonan o
q IS RoExTas S =S% S aEIEEZE &
T I T =RCxnIas == n3Se % NoEaE=g |
o B i —ONNLRG =9 Il S cogxaas
S 238 T2axd’&S =8 NS & FRAELHAS =
3
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(Thousands)

3.0

2.0

1.0

Filename
Author
Experiment
Sample_1d
Solvent

= yd-3at_10-
= Foc

= zgfhigqn
= Parameter

Parameter

.39793489

oF

76.498366

37.649836
384

= 89.2946437
=16

@COZB

P
N“>NH CF,

T
-10.0 -30.0

X : parts per Million : 19F

-69.919

T T T
-130.0 -150.0

T
-170.0

T T
-190.0 -210.0

3at

= CHLOROFORM:

2.3af
file, TOPSPIN Ver
-D

file, TOPSPIN Ver

[T] (400([MHz])

[MHz]
6 [kHz]

5 [kHz]

= 297.5919(K]

Ph

1000

500

Volts

14.014

mVolts

UV Results

2.5

Pk#

10.0
Minutes

5.0 15

Retention Time Area

o

20.0

Area Percent Height

11.726
14014

18049406
3804702

849590
132503

82.590
17.410

Volts

13.972

mVolts

UV Results

2.5

Pk #

100 125

Minutes

5.0 15

Retention Time Area

Area Percent Height

11.703
13972

3650661
3661927
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174722
124887

49923
50.077




(Thousands)

alianii

X : parts per Million : 13C

w
=)
1)
S

¥04

321
687

35816~

28387 ~_ 2

153.368 ——
106.250 ——
77
60.800 ——
40.576
40.329
38499 <

167.519 ——
76.

< Filename ni#9074_10-4.jdf
Bl Author FOC
- Experiment 2930
— Sample_Id Parameter file, TOPSPIN Ver
<+ Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
< Data_Format. 1D COMPLEX
© Dim_Size 32768
X _Domain 1H
Dim _Units [ppm]
Dimensions
Spectrometer BRUKER_DMX_NMR
< Field Strength = 9.39793489[T] (400 [MHz])
= - X_Domain 18
= X Freq 400.13 [MHz]
il X_Offset 2.47096654 [kHz]
X Points 32768
X Prescans 1
X_Sweep 8.01277103[kHz]
=) scans 4
o
Temp Get 298.0905[K]
=)
v
= = 2
3 S |3 N
<
<
=)
B
S
<
o
o
<]
2
E
g - COEt
E |
=
E o =
~ N NH CF3
T T T
12.0 11.0 Ph
agmaaao
SEEREEE 3au
~RE S8 e
X : parts per Million : 1H
Filename ni#9074-Cc_10-3.3jdf
Author FoC
Experiment 2gpg30
Sample_Id Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format. 1D COMPLEX
Dim_Size 32768
X_Domain 13c
Dim _Units [ppm]
Dimensions
Spectrometer BRUKER_DMX_NMR
Field Strength = 9.39793489[T] (400 [MHz])
X_Domain 13c
X Freq = 100.61276853 [MHz]
X Offset 10.06080281 [kHz]
X Points 32768
< | X Prescans 1
o X_Sweep 24.03605805[kHz]
Scans 256
Temp Get = 299.0527([K]
=
BN CO,Et
P
N

Ph

3au




@CozEt

—
N~ NH CF;
. Ph
3au
20 5
et 3
= 104 Lo =
o o
5 § 3
] 3
o~
" /\ s
0 . = ————————— -5
5 6 7 8 9 10 n 12
min
Pk # Retention Time Area Area Percent
1 8298 57720 17.329
2 10254 275355 82671
20 5
] 3
W b=y 3
= 104 = - L =
% k 9 o
0] . S e ——— K : -5
5 6 1 8 9 10 n 12
min
Pk # Retention Time Area Area Percent
1 8.498 102847 49978
2 10.481 102939 50.022
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Filename tn28-93_Proton-3-7.3jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
p: @ Experiment proton. jxp
e - Sample_Id tn28-93
Solvent CHLOROFORM-D
Comment. single _pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766(T] (400 [MHz])
X_Acq_Duration 2.18628096[s]
X Domain 10
3 X Freq 399.78219838 [MHz]
o X Offset 5 [ppm]
X Points 16384
3 + X Prescans 1
2 =8 X Resolution 0.45739775 [Hz]
o ~§ X Swe 7.4940048 [kHz]
X_Sweep_Clipped 5.99520384 [kHz]
Irr_Domain Proton
T Irr_Offset 5[ppm]
Tri_Domain roton
Tri_Fre 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 16
Temp_Get 22.8[4c]
X_90_Width 5.9[us]
X“Acq_Time 2.18628096[s]
X AngTe 45[deg]
- - X Atn 0.9[dB]
3 3 Qro X Pulse 2.95[us]
R = = =S ITr_Mode Off
S - Tri_Mode Off
Dante_Presat FALSE
Initial Wait 1[s]
Repetition Time 7.18628096[s]
N CO,Et
8 N”NH CF,CF
E CFoCF;
3 :
32 U L) R
Gl
T T T T T T T
50 40 30 20 0 L0 20 3av Ph
AN
roon—©aa Lwmo
F2QLSERT SZ98
QnAanATa ninao
FEFF e e
Filename tn28-93_Carbon-1-3.3jdf
Author 1ta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
o Sample_Id tn28-93
Sl Solvent NONE
=
Comment single pulse decoupled gat
Data_Format. 1D COMPLEX
Dim_Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
3, Spectrometer JNM-ECZ400S/L1
Field Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13C
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
] X Prescans 4
v X Resolution 0.96330739 [Hz]
X_Sweej 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
'r_Domain Proton
Irr_Offset 5[ppm]
Clipped FALSE
Scans 993
<] Total_Scans 993
~
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 22.1[4c]
X_90_Width 10.5[us]
X“Acq_Time 1.03809024(s]
X AngTe 30[deg]
o (_Atn 3.8[dB]
e X pulse 3.5[us]
Initial Wait 1[s]
Repetition Time = 3.03809024(s]
<]
o
<]
- CO,Et
= A 2!
£ |
‘g —
3 N NH CF,CF;
] H
2 L L Lal L i L " " " T A
| Ay u Wi " B Wy ‘ " i
T T T T T T T T T T T T T T T T T T T T T T T T T
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 3av Ph
LA | NoLOALV T
2 A Y —anoxo— + o ooy = SQwmrn o =
& &£F FEZLRIaT &= =83 s 2%58 % P
I T A SxnnYag - a S = na=S g IS
C %8¢ —oownmo =< N 3 vuuiGes o <
S 25 3I33&88a =& [N 2 TEEE S *
X : parts per Million : Carbon13
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Filename = yd-3av_10-2.3jdf
= Foc

] Author
RE Experiment = zgfhigqn
g Sample_Id = Parameter file, TOPSPIN Ver
~1 Solvent = CHLOROFORM-D
! Comment = Parameter file, TOPSPIN Ver
<1 Data Format = 1D COMPLEX
B Dim_Size = 16384
] X_Domain = 19F
A Dim Units = [ppm]
—1 Dimensions =x
o0 ] Spectrometer = BRUKER DMX_NMR
—1 Field Strength = 9.39793489[T] (400[MHz])
=1 X_Domain = 19F
7 X_Freq = 376.498366 [MHz]
1 X offset = -37.6498366 [kHz]
< XPoints = 16384
7 X Prescans =
3 X_Sweep = 89.29464375 [kHz]
M= Scans =16
<3 Temp Get = 297.6704[K]
g

N,
<
sl
=
*
=
o
S
o
S
pal
S
=
S
«@
S
N
s
=)

g 7
2 N NH CF,CF3
= (il H
10.0 q00 300 00 00 900 1100 1300 | <1500 | -1700 | -190.0 | -210.0
/\ }\ 3av Ph
X : parts per Million : 19F I T
30 5
20 o +
w g + w0
£ E - Lo =
2 10 § o | ‘>;
1 P k |
04 ! I
T T ' ]
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5 30.0
Minutes
U Results
Pk # Retention Time Area Area Percent Height
1 16.229 37234 3.895 787
2 21.852 918656 96.105 10692
30 5
204 g I
R ® g PR
2 104 bS] I 2
/\ | I
0 T I F
T T T T T T T 5
10.0 12.5 15.0 17.5 20.0 22.5 25.0 21.5 30.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 15.861 532829 49.765 12130
2 21429 537869 50.235 6821
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X : parts per Million : Carbonl

Filename £n29-7-2 Proton-2-6.3d
Author
~ Irr_Freq fro 73219533[:41-111
1] 2 Experiment px‘oton jxp
- g Sample_Id -7~
Solvent CREOROFORM-D
Comment. single_pulse
=4 Data_Format 1D COMPLEX
- Dim_Size 13107
X _Domain Proto
Dim Units [ppm]
Dimensions X
<4 Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766(T] (400[MHz])
X_Acq Duration 2186200961
X Domain
o 2 2 X Freq 399.73219533[m:1
= - Y X Offset 5[ppm]
X Points 16384
X Prescans 1
X Resolution 0.45739775 [Hz]
o X_Sweep 7.4940048 [kHz]
=¥ X Sweep_Clipped = 5.99520384 [kHz]
-_Domain Proton
Irr Offset HES)
Tri_Domain
~ Tri_Freq 359, 75219535[:41411
=7 Tri Offset 5[ppm]
Clipped FALSE
Lo Scans 8
B S Total_Scans 8
© pi &
= Relaxation Delay = 5[s]
Recvr_Gain 16
Temp_Get. 23.2[dc]
X_90_Width 5.9[us]
" X_Acq_Time 2.18628096[s]
pas X AngTe 45[deg]
XAt 0.9[dB]
X Pulse 2.95[us]
ITr_Mode Off
< Tri_Mode off
= Dante_Presat FALSE
= Initial Wait 1[s]
- o g Repetitfon Time = 7.18628096[s]
ot = s ]
S = =
] S
S
Ik
=
B ~CO2Et
g3 |
£ pZ
E N NH CHF,
E A S -
Gl
T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 6.0 -1.0 -2.0
—A N AN\ saw e
AL -o—manonGn  EXITN
LITeCSxrns —RIAD
daaa==33nnn nISad
BLBBXRBRL S G5B
X : parts per Million : Proton
Filename £n29-7-2 Carbon-1-4. 3
<] Author
=~ Irr_Freq 355 7a210838 [MHz]
Experiment carbon. jxp
Sample_Id n29-7-2
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D Coms
- bin | Size 26214
2| omain Carbo
© Dxmﬁl]nlts [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1
Field strength = 9.389766[T] (400[:41-1:1)
X Aeqpuration = 1033090241
X Domain
o X Freq 166.52530333 [MHz]
w1l X Offset 100 [ppm]
X Points 32768
X_Prescans n
X Resolution 0.96330739 [Hz]
X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
r_Domain Proton
Irr_Offset 5 [ppm]
o] Clipped FALSE
< Scan: 854
Total _Scans 854
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 23 S[dcl
X_90_Width 5[us
X_Acq_Time 1 oasosozdls]
<] X AngTe 30[deq]
o Catn 3 aqa8]
X_Pulse 3.5[us]
Initial Wait 1(s]
Repetiton Time = 3.03809024[s]
<]
o
<]
_ CO,Et
£ \ N
=]
£ P
-’5‘3 N NH CHF;,
£ v
T T T T T T T T T
220021002000190018001700160015001400 30.0120.0110.0100.0 90.0 80.0 70.0 60.0 5 100 0 -10.0-20.0 3aw Ph
o =3 oox % ° =
2 =3 =82 & = &
= "o aQwe L] N N
o 6 e Il =3 [ <
s EQ NN g B =
3
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Filename = yd-3aw_10-2.3jdf
Author = Foc

Experiment = zgfhigqn
Sample_1d = Parameter file, TOPSPIN Ver
Solvent = CHLOROFORM-D

Comment = Parameter file, TOPSPIN Ver
Data Format = 1D COMPLEX

Dim_Size = 16384

X _Domain = 19F

Dim_Units = [ppml

Dimensions =x

Spectrometer = BRUKER_DMX NMR

Field Strength = 9.39793489[T] (400 [MHz])
X_Domain = 19F

X Freq = 376.498366 [MHz]

X Offset = -37.6498366 [kHz]

X_Points = 16384

X Prescans =

X_Sweep = 89.29464375[kHz]

scans =16

Temp Get = 297.7436[K]

E o COoEt
<= N"NH CHF,
10.0 q00 300 00 00 900 1100 1300 | <1500 | -1700 | -190.0 | -210.0 -

3aw Ph
X : parts per Million : 19F
5
40_
~
w 1 8 o
= ' E=
s s 5 3
1 3
0 AN |
1 T -
10 15 20 25 30 35 40 45
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 35021 276339 18.549 4858
2 40.507 1213434 81.451 17350
00 5
‘ g
; =
] 3
£ 100 L =
= °© 3
0 T T T T —— T T 5
10 15 20 25 30 35 40 45
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 35278 9435889 49.906 150500
2 41.106 9471257 50.094 128396
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0.4

0.3

0.2

0.1

091

0.70

I ]

abundance

30419

X : parts per Million : Proton

3438 —

Filename

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

X

>
N

yd10075-03-1H_Proton-1-4.3
delta

yd10075-03-1H
CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

18
399.78219838 [MHz]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5[ppm]

Proton
399.78219838 [MHz]
]

1[s
7.18628096[s]

CO,Et
NH CHj
Ph
3ax

(thousandths)

T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.011

X : parts per Million : Carbonl

158.539
153.413 —
146.791 ——
139.930 —
128.402

997

125,

110.559 —

T T T
0.0100.090.0 8 0.0 30.0 20.0 10.0 0

S

105.940 ——
77.316
77.000
766847
60.681 ——
39.234
37.644
22493 —
14281 —

Filename

Comment
Data_Format
Dim Size
X_Domain

DiIm Units
Dimensions
Spectrometer

Field Strength

%%
o'y
%fg
)
5¢

5
I
o
s
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
emp_Get
X_90_Width
XAcg_Time
X AngTe
Catn
X_Pulse
Initial Wait
Repetiton Time

A

yd10075-02-13C_Carbon-1-3.
delta

399.78219838 [MHz]

carbon. jxp

yd10075-02-13C
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

X

JNM-ECZ400S/L1

9.389766[T] (400[MHz])
1

= 1.03809024[s

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

2[s]

50

16.5[dc]

10.5[us]

1.03809024(s]
eg:

(s,
3.03809024[s]

CO,Et

3ax




=
N~ NH CHj
Ph
3ax
30 5
20 1 =]
8 1 s 0 2
3 o 2
104 B =
1 2
0 : e ; ; 5
10 12 14 16 18 20
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.849 156966 25633 8523
2 13.851 455386 74.367 23400
30 5
E 2 ~ |
> =
204 o =
8 I 2
s R
104 | =
0 , —_—— . , e ; -5
10 12 14 16 18 20
Minutes
UV Results
Pk# Retention Time Area Area Percent Height
1 12.903 300239 50.040 16118
2 13912 299765 49.960 15460
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0.4

0.2

0.1

abundance

Filename yd10062-03-1H_Proton-1-5.3
Author delta
Irr_Freq 399.78219838 [MHz]
_ Expariment proton. jxp
3 2 Sample_Id yd10062-03-1H
N Solvent CHLOROFORM-D
9 Comment single_pulse
Data_Format 1D COMPLEX
Dim Size 13107
X_Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

X_Domain 10

X Freq 399.78219838 [MHz]
X offset [ppm]

X_Points 16384

1
0.45739775 [Hz]

0
%
H
®
]

Sweep 7.4940048 [kHz]
N X Sweep_Clipped = 5.99520384 [kHz]
2 ~ Tr_Domai. Proton
= % Irr_Offset 5[ppm]
- Tri_Domain roton
Tri_Fre 399.78219838 [MHz]
Tri Offset 5lppm]
Clipped FALS
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 56
>_Ge: 16.6[dC]
X_90_Width [us]
X_Acq_Time 2.18628096(s]
X AngTe 45[deg]
X_Atn 0.9[dB]
X_Pulse 2.95[us]
ITr_Mode Off
Tri Mode Off
= Dante_Presat FALSE
3 Initial Wait [s]

Repetition Time

— 0%
0.80
\_/

T T T T T T T T T T
0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0

X : parts per Million : Proton

(thousandths)

Filename yd10062-02-13C_Carbon-1-3.
Author delta

Irr_Freq 399.78219838 [MHz]
Experiment carbon. jx]

Sample_Id yd10062-02-13C

Solvent CHLOROFORM-D

Comment single pulse decoupled gat
Data_Format. 1D COMPLEX

Dim_Size 26214

X_Domain Carbo

Dim Units [ppm]

Dimensions X

Spectrometer JNM-ECZ400S/L1

Field Strength = 9.389766[T] (400 [MHz])
i = 1.03809024[s]

x
)
»
fg
g
£
5
I
o
s
o
5

X_Domain 13c

X Freq 100.52530333 [MHz]
X offset 100 [ppm]

X_Points 32768

X_Prescans 4

X Resolution 0.96330739 [Hz]

X Sweey 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]

r_Domain Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 50

emp_Get 16.5[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]

(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]

~CO2E
P
N

T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 6

T T T
.0 10.0 0 -10.0-20.0

33
33
=3
)
S

T T
0.0 50.0 40.0 30.
© —a —a aco s ooy 9 ® =z Fo—
= = S S3 =83 g 2 w3 I8z
a 29 Fx 235 I3 =33 E & BHERT =04
C %@ mg ®xw Sy =g S & Sma oSo<
S E38 ¢ &&4 =g (NN 8 2 &84 &&=
X : parts per Million : Carbon13
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»
7
NTNH Y
Ph
3ay
5
o~
5
50 o
©w w
z < P
= 25 ; z
k |
—_—————— 5
10 12 14 16 18 20 22 24
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13572 823358 68.803 42070
2 18474 373325 31.197 10669
5
“" 3
8 o ~ 0 a8
> - ~ I~ o
2 5] < =
01 /\ | .
10 12 14 16 18 20 22 24
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13.654 579664 49 898 28495
2 18.717 582041 50.102 16531
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0.7

0.6

0.5

0.4

0.2

0.1

0

0.76

abundance

4.03

245

3.06

2.89

2.00

1.00
1.03

0.9:

X : parts per Million : Proton

Filename

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

yd10091-03-1H_Proton-1-4.3
delta

yd10091-03-1H
CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

18
399.78219838 [MHz]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5[ppm]

roton
399.78219838 [MHz]
]

1[s
7.18628096[s]

3az

(thousandths)

T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 7

=
<
=

X : parts per Million : Carbonl

158.444 —
153.279 ——

T T T T T T
.0 30.0 20.0 10.0 0 -10.0-20.0

33

77.316

77.000
766847
60.748 — 2
52,056 —— 2 1
49.066 — o
38774 ——
14271 —

110.885 ——
106.151 ——

Filename

Comment
Data_Format
Dim Size
X_Domain

DiIm Units
Dimensions
Spectrometer

Field Strength

%%
o'y
%fg
)
5¢

5
I
o
s
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
emp_Get
X_90_Width
XAcg_Time
X AngTe
Catn
X_Pulse
Initial Wait
Repetiton Time

Pz

yd10091-02-13C_Carbon-1-4.
delta

399.78219838 [MHz]

carbon. jxp

yd10091-02-13C
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
1

= 1.03809024[s

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

2[s]

50

16.3[dC]

10.5[us]

1.03809024(s]
eg:

(s,
3.03809024[s]

CO,Et

NH CO,Me

3az




Volts

@COZEt
w
NH CO,Me

N
Ph
3az
15 5
8
10 <
i 8
g P 2
54 < E
AN
0 | T c
0 2 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 9939 92255 68.087 6750
2 14.609 43241 31913 2114
10 5
- .
o
8 5 = Lo 8
i |
° —————eop e b oo 5
0 2 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 9.643 74819 50.093 5854
2 14019 74542 49.907 3880
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Lt 0I6 | OIS | lio | liz | li4 | 116 | 118 | 210 | 212 | 214 | 216 | 2\’8

0.4

6.09

1.97
2.07

0.94
1.01
0.97

0.94
0.96

Filename

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Clipped
Scans
Total_Scans

Relaxation Delay
in

Recvr_Gaii

Repetition Time

yd10082-03-1H_Proton-1-4.3
delta

yd10082-03-1H
CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096[s]

18
399.78219838 [MHz]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5[ppm]

roton
399.78219838 [MHz]
]

1[s
7.18628096[s]

X : parts per Million : Carbon13

28492 — o

21315 ——

a Cl
2 ]
S
= i ‘ X
s
e P2
ES N">NH CF,
< R
T T T T T T
12.0 11.0 10.0 9.0 .0 0 -1.0
2 3bn
3
2
<+
X : parts per Million : Proton
Filename yd10082-02-13C_Carbon-1-5.
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. jxp
Sample_Id yd10082-02-13C
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format. 1D COMPLEX
Dim_Size 26214
X_Domain Carbo
Dim Units [ppm]
Dimensions X
Spectrometer JNM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 1.03809024[s]
X Domain 13C
X Freq 100.52530333 [MHz]
X Offset 100 [ppm]
X Points 32768
X Prescans 4
X Resolution 0.96330739[Hz]
X_Sweej 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
'r_Domain Proton
Irr_Offset 5[ppm]
Clipped FALSE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 16.6[dC]
X_90 Width 10.5[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.5[us]
Initial Wait 1[s]
Repetiton Time = 3.03809024[s]
Cl
®
—
N NH CF;
- H
=]
=
=
s
g
] 3bn
)
T T T
20.0 100 0




X
»

N~ >NH CF;
3bn
15 5
10
3 3
- _0 -
2 ] g 2
&
AN |
0] ; ; . - L 5
0 5 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21237 356146 94.033 10123
2 26.902 22600 5967 484
7.5 rs
5.0
8 g § I 2
] ] < o s
= 2.5 ~ r =
N
0.0 T T
T T T T T 5
0 5 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 20.802 73046 49805 2123
2 26225 73618 50.195 1629
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i i i i i i i i i i i i i i i i

02 03 04 05 06 07 08 09

0.1

0

abundance

2.03

o rgl (mre © Fre
2 (2] |IFI= 2 =
T T T T T T T
12.0 11.0 10.0 9.0 6.0 5.0 4.0
2o me © oo < <
22 28 2828 2 3
a8 3% 28sg & <
%6 = =R < B

X : parts per Million : Proton

Filename
Author
Irr_Freq
Experiment
Sample_Id
Solvent

Comment

Spectrometer

Field Strength
X_Acq Duration
X Domain

Freq

X Offset

X Points

X Prescans

P
alalel

Tri_Offset
Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition Time

yd11027-01_Proton-1-4.3jdf
delta

yd11027-01
CHLOROFORM-D
single_pulse
1D COMPLEX
13107

Proto

[ppm]

X
JNM-ECZ400S/L1

9.389766[T] (400[MHz])
2.18628096[s]

1H
399.78219838 [MHz]
]

1
0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5(ppm]

roton
399.78219838 [MHz]
]

50s]

56
16.6[dC]
5.9[us]
2.18628096(s]
[deg]

1[s.
7.18628096[s]

CF3

NH CF;

3cn

0‘.2

ey

(thousandths)

T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 5

NN

X : parts per Million : Carbon13

154.266
151.602 —

\

38.736 ——

o

48.

S
=3
34

47.859
47.591
47.322

T
.0 30.0

=

28.

T T T T T
20.0 10.0 0 -10.0-20.0

21.286 ——

Filename

Comment
Data_Format
Dim Size
X_Domain

DiIm Units
Dimensions
Spectrometer

Field Strength

%%
o'y
%fg
)
5¢

5
I
o
s
o
5

x
o
I
®

\a

x
o
a
B
@
®
o

x
£
S
g

5
o
&

X_Prescans
X Resolution

yd11027-01QC-13C_Carbon-1-
delta

399.78219838 [MHz]

carbon. jxp
yd11027-010C-13C
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

X
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
1

= 1.03809024[s

13c
100.52530333 [MHz]
100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]

r_Dos Proton
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 12000
Total_Scans 12000
Relaxation Delay = 2[s]
Recvr_Gain 50
emp_Get 21.3[dc]
X_90 Width 10.4[us]
X_Acq_Time 1.03809024[s]
X AngTe 30[deg]
(_Atn 3.8[dB]
X_Pulse 3.46666667 [us]
Initial Wait 1(s;
Repetiton Time = 3.03809024[s]

~CFs

P

N NH CF;

3cn
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Filename = yd-3cn_10-2.3jdf
Author = Foc
Experiment = zgfhiggn
Sample_Id = Parameter file, TOPSPIN Ver
Solvent = CHLOROFORM-D
Commen! = Parameter file, TOPSPIN Ver
Data_Format = 1D COMPLEX
Dim_Size = 16384
X_Domain = 19F
DIm Units = [ppml
g;:z::‘;:::er ; BRUKER_DMX_NMR
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain = 19F
X Freq = 376.498366 [MHz]
X_Offset = -37.6498366 [kHz]
X_Points = 16384
ifs’:::;am ; 89.29464375[kHz]
Scans =16
Temp Get = 297.8348[K]
N CF3
I —
=z N NH CF3
2 H
g
E
E
S
h T T T T T T T T T T T T T T T T T T T T 3cn
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0
X : parts per Million : 19F s
30 5000
204
8 E 3
-— FO -
2 w0 g 2
3 ~
8 l
0 TR
T T T T T T T T -5000
10.0 12.5 15.0 1.5 20.0 22.5 25.0 21.5 30.0
min
Pk # Retention Time Area Area Percent
1 20.328 495474 90.284
2 20.903 53321 9.716
30 5000
E ©
w
20 88
@ &~ @
= E ~ 0 =
o r =3
210 2
0] -
10.0 12.5 15.0 1.5 20.0 22.5 25.0 21.5 30.0
min
Pk # Retention Time Area Area Percent
1 20.836 181653 50.672
2 21.425 176838 49328



T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

165.988 ——

X : parts per Million : 13C

150.044 ——

81.491

47.160 ——
45257
28.088 —
14112 —

oo 2
o8 8
]
ceed o
RRERE ©

Filename yd10062-01_10-3.3df
Author FoCc
Experiment 2g30
<] g Sample_Id Parameter file, TOPSPIN Ver
o0 & Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
Dim_Size 32768
X _Domain 1H
Dim _Units [ppm]
<] Dimensions
= Spectrometer BRUKER_DMX_NMR
Field Strength = 9.39793489[T] (400 [MHz])
X_Domain 1H
X Freq 400.13 [MHz]
X_Offset 2.47096654 [kHz]
o X Points 32768
vl X Prescans 1
X_Sweep 8.01277103 [kHz]
Scans 8
Temp Get = 297.8157[K]
<]
v
©
@
<
=]
<
<]
B
2
2 CO,Et
=] o \
o I P>
g e N
Rl —_
<] §a
— =
2
=
=
s
g
3
g M
Eo
T T T T T
12.0 11.0 10.0 9.0 8.0
oo
EH5Q
Ta—=3
6 6 06 6
X : parts per Million : 1H
<1 Filename yd10062-01_11-3.3jdf
9 Author Foc
o Experiment 2gpg30
—4 Sample_Id Parameter file, TOPSPIN Ver
o Solvent CHLOROFORM-D
<
= Comment Parameter file, TOPSPIN Ver
Q Data_Format 1D COMPLEX
=1 Dim_Size 32768
& X_Domain 13c
B Dim Units [ppm]
S Dimensions
o6 Spectrometer BRUKER_DMX_NMR
< Field Strength = 9.39793489[T] (400 [MHz])
=~ X_Domain 13c
= X Freq = 100.61276853 [MHz]
<] X offset 10.06080281 [kHz]
° X_Points 32768
= X Prescans 1
w“ X_Sweep 24.03605805[kHz]
= scans 3000
<
e Temp Get = 299.6162[K]
<
e
<
<4
<
<
==
=]
=N
<3
o
<3
=
=]
o
=
v
=3
<
=3
- - CO2Et
~ <=7
Z | A_ ,Boc
S o N N CF3
g 29 ~
g - l H
g hreart ot y M
T T T T T 4
-10.0
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N ~
20 5000
1 <
©
=] 8
T 19 I
E
f 2
R S A IS s ——1-5000
0 2 4 6 8 10 12 14
2 min
Pk # Retention Time Area Area Percent
1 10.823 122411 94023
2 11.748 7782 5977
30 5000
3
1 =
201 N
8
z E H0 S
-
104 =
0 T e e s = : -5000
0 2 4 6 8 10 12 14
2 min
Pk # Retention Time Area Area Percent
1 10.838 288554 49937
2 11.765 289287 50.063



~ - ownao
= 2SAELER
= SRAEM3q
o 6 S o808 08 o6y
@ DRASEES

X : parts per Million : Carbon13

oo amnsa
x=3% ]
Fm38 FaAS e
RS BrE
IS IFIETTY

27.994
27.898
27.687

1 Filename 5-1H_Proton-1-4.3df
=1 Author delta
<7 Irr_Freq 399.78219838 [MHz]
1 o Experiment proton. jxp
1 = sample_Id yd11067-04-1H
1 = Solvent CHLOROFORM-D
B Comment single_pulse
B Data_Format 1D COMPLEX
i Dim Size 13107
i X_Domain Proto
] DIm Units [ppm]
< Dimensions
v Spectrometer JNM-ECZ400S/L1
] Field Strength 9.389766[T] (400 [MHz])
] X_Acq Duration = 2.18628096(s]
] X_Domai. iy
] re: 399.78219838 [MHz]
] X Offset 5[ppm]
1 X Points 16384
X_Prescans 1
< X_Resolution 0.45739775[Hz]
<+ X_Sweep 7.4940048 [kHz]
] X_Sweep_Clipped 5.99520384 [kHz]
1 Irr_pomain Proton
1 Irr Offset 5[ppm]
1 i Proton
] 399.78219838 [MHz]
1 5[ppm]
] FALSE
i Scans 8
<] Total_Scans 8
] Relaxation_Delay = 5[s]
] Recvr_Gain 66
] |2 21.2[ac]
] 5.89[us]
] 2.18628096[s]
] 0.9[dB]
] 2.945[us]
off
<] Off
] FALSE
] s 1ls]
1 < 7.18628096([s]
i “
<]
= @ S
) S
= &
j & CF3
g : :
g BocoN
2. ~ L
2 A
s ]
T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 1.0 0 -1.0 -2.0
nExmonao®sg coaz =
BECEGRRZES S22% 3
FRRAERRRRS 2EST 2
B AN een e e —
X : parts per Million : Proton
o1 Filename yd11100-02_Carbon-3-2.jdf
=4 Author delta
Q Irr_Freq 399.78219838 [MHz]
< Experiment carbon. jxp
= Sample_: yd11100-02
=21 Solvent CHLOROFORM-D
23 Comment single pulse decoupled gat
= Data_Format 1D COMPLEX
=1 Dim Size 21
& X_Domain Carbo
= Dim Units [ppm]
1 nsions X
@; Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.389766[T] (400 [MHz])
<4 X_Acq Duration 1.03809024[s]
v X Domain 13c
1 X_Freq 100.52530333 [MHz]
< X Offset 100 [ppm]
< X_Points 768
- X Prescans 1
< X Resolution 0.96330739 [Hz]
] X Sweep 31.56565657 [kHz]
= X Sweep_Clipped = 25.25252525[kHz]
< Irr_Domain Proton
<E Irr_Offset 5[ppm]
—1 Clipped FALSE
= Scans 7000
= Total_Scans 7000
o1 Relaxation Delay = 2[s]
=3 Recvr_Gain 0
=1 20.7[dc]
1 .86[us
<7 1.03809024[s]
) 30 [deg]
3.8[dB]
< 3.62[us]
o u 1ls]
] Repetition Time = 3.03809024[s]
o1
=
=
<7
=3
v
==
<7
=
™3 CFs
2 <
£ ol Boc,N
s 1
§ 2
E LL 1 s
K] .
T e T
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
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Filename

= yd11100-02_10-2.jdf
Author =

Foc

S-97

E Experiment = zgfhigan
] Sample_Id = Parameter file, TOPSPIN Ver
=] Solvent = CHLOROFORM-D
& Comment = Parameter file, TOPSPIN Ver
] Data Format = 1D COMPLEX
] Dim Size = 16384
] X_Domais = 19%
] Dim Units = [ppm]
o1 Dimensions =
= Spectrometer = BRUKER DMX NMR
=1 Field Strength = 9.39793489(T] (400 [MHz])
] X_Domain = 19¢
q X Freq = 376.498366 [MHz]
] X Offset = -37.6498366 [kHz]
] XPoints = 16384
=4 X_Prescans =
%’E gi:iep = 52.29464375 [kHz]
] Temp Get = 297.4809([K]
.
=3
]
]
=1
<7
.
=]
@]
o
=
]
.
=7
K] ]
§ ]
é 1 CF3
g
T T T T T T T T T T T T T T T T T T T BocyN
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0
5
s
&
g
X : parts per Million : 19F
100 5
o~
504 2 3
> . Lo —
E & 2
> E
~
N&
o~
0 N
aaAsasass; UNSRARAARES Sanss nanas anss anay nanas nanss Uiiiaasas T -5
16 18 20 22 24 26 28 30 32 34
min
Pk # Retention Time Area Area Percent
1 26.692 826587 93.893
2 27.732 53766 6.107
100 5
50 2
= T @ F0 >
E N o
S £
£ 5
0 WAVANY
|
T T T T T T T T T T T T T T T T -
5
16 18 20 22 24 26 28 30 32 34
min
Pk # Retention Time Area Area Percent
1 26.778 321124 49984
2 27.762 321335 50.016




1.3 14 15

1.2

1.0

9.45

n:
Spectrometer

Field Strength
X_Acq Duration
X Domain

X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr Offset

yd11077-01-mono-boc_Proton
delta

399.78219838 [MHz]

proton. jxp
yd11077-01-mono-boc
CHLOROFORM-D

single_pulse
1D COMPLEX

Proto
[ppm]

JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
= 2.18628096(s]

10
399.78219838 [MHz]
5[ppm]

1
0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

Proton
399.78219838 [MHz]
[ppm]

X : parts per Million : Carbon13

79.424
77316
674

155.713
76.

47.830
47.571

47313
38027
29278 ——
28320

] FALSE
o0 Scans 8
z4 Total_Scans 8
] Relaxation_Delay = 5[s]
1 Recvr_Gain 66
=1 Temp_Get 21.2[ac]
1 X_90_Width 5.89[us]
1 X“Acq_Time 2.18628096[s]
1 X_AngTe 45 [deg]
24 X atn 0.9[aB]
B X _Pulse 2.945[us]
1 IFr_Mode off
] TriMode off
2| Dante_Presat FALSE
S 4 Initial Wait 1(s]
1 Repetition Time = 7.18628096(s]
=1
<7 s
] s =
] i )
] -
<]
1 =
(2N -2
=y 2 -
S
8= CF.
ERSE CFs
g ]
2 BocHN
Z o4 AM A ]
2
2 <]
T T T T T T T T T T T
12.0 11.0 10.0 9.0 3.0 2.0 0 -2.0 6
o
=
<+
X : parts per Million : Proton
=1 yd11100-01A _Carbon-2-3.3df
P delta
] 399.78219838 [MHz]
] Experiment carbon. j
] 1. yd11100-01A
1 CHLOROFORM-D
= single pulse decoupled gat
=g Data_Format 1D COMPLEX
] i 621.
1 Carbo
] Dim Units [ppm]
1 sions X
] Spectrometer INM-ECZ400S/L1
=1
=~ Field_Strength 9.389766[T] (400 [MHz])
1 X_Acq_Duration 1.03809024 5]
1 X Domain 13c
] X_Freq 100.52530333 [MHz]
1 X Offset 100 [ppm]
] X_Points 768
< X Prescans 1
© X“Resolution 0.96330739 [Hz]
1 X Sweep 31.56565657 [kHz]
1 X_Sweep_Clipped = 25.25252525[kHz]
1 Irr_Domain Proton
E Irr_Offset 5[ppm]
] Clipped FALSE
< Scans 7000
v Total_Scans 7000
] Relaxation Delay = 2[s]
1 Recvr_Gain 0
] 21.6[dc]
1 .86[us]
=] 1.03809024[s]
<7 30 [deg]
1 3.8[dB]
] 3.62[us]
1 3 1ls]
] Repetition Time = 3.03809024[s]
<]
]
<7
B
o]
271 s
< ]
5 BocHN
£ |
o ot L R eSRA R s R S S R 6
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
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(Thousands)

30.0

20.0

10.0

T
-10.0

X : parts per Million : 19

T
-30.0

F

T
-70.0

-69.673

T
-90.0

T
-110.0

T T
-130.0 -150.0

T
-170.0

T
-190.0

T
-210.0

Filename
Author

Sample_Td

Solvent

Spectrometer

Field Strength

X_Domain
X Freq

X Offset
X_Points

X_Prescans

X_Sweep
scans

Temp Get

)
3
]
8
o
8
8
&
'NERK]

BocHN

yd11100-01_10-2.3df
Foc

zgfhiggn

Parameter file, TOPSPIN Ver
CHLOROFORM-D

Parameter file, TOPSPIN Ver
1D COMPLEX

9.39793489[T] (400 [MHz])
19F

376.498366 [MHz]

-3

89.29464375 [kHz]
16

297.4955[K]

CFs3
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schemeSa-1a-yd11049-01C_Pr
delta

X : parts per Million : Proton

7260 ~—
7025~

2338

E| Author
<4 Irr_Freq 399.78219838 [MHz]
- i1 Experiment proton. jxp
] P Sample_: yd11049-01C
] g Solvent CHLOROFORM-D
] i Comment single pulse
o Data_Format 1D COMPLEX
SE Dim Size
3 X_Domain Proto
B DIm Units [ppm]
] Dimension:
1 Spectrometer JNM-ECZ400S/L1
o0 ]
=7 Field Strength 9.389766[T] (400 [MHz])
1 X_Acq Duration = 2.18628096(s]
3 X Domain 10
1 req 399.78219838 [MHz]
E X Offset 5[ppm]
~1 X_Points
= X_Prescans 1
] X Resolution 0.45739775 (Hz]
1 ~ X_Sweep 7.4940048 [kHz]
] S X_Sweep_Clipped = 5.99520384 [kHz]
] N Irr_Domain Proton
o] Irr Offset [ppm]
3 i Proton
< 399.78219838 [MHz]
1 [ppm]
1 FALSE
1 Scans 8
] Total_Scans 8
Pkl
= Relaxation Delay = 5[s]
] Recvr_Gain 56
1 Temp_Get 21.2[dC]
] X_90_Width 6.6[us]
] X Acq_Time 2.18628096[s]
<1 X_AngTe 45[deq]
= X Atn 0.9[dB]
9 X_Pulse 3.3[us]
] ITr_Mode off
] g Tri_Mode off
] = Dante_Presat FALSE
Initial Wait 1(s]
3 Repetition Time 7.18628096(s]
o
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T T T T T e e recovered 1a
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X : parts per Million : Proton
scheme5a-2n-d-yd11049-01A_
delta
llj 399.78219838 [MHz]
o Experiment proton. jxp
-+ L yd11049-01A
o CHLOROFORM-D
“ single_pulse
o Data_Format 1D COMPLEX
~ i 10
] Proto
Dim _Units [ppm]
oy sions X
] Spectrometer JNM-ECZ400S/L1
=]
«~ Field Strength 9.389766([T] (400 [MHz])
X_Acq_Duration 2.18628096(s]
! X Domain 18
— eq 399.78219838 [MHz]
o X Offset 5[ppm]
— X_Points
E X_Prescans 1
=4 X Resolution 0.45739775[Hz]
-7 X_Sweep 7.4940048 [kHz]
E X_Sweep_Clipped = 5.99520384 [kHz]
- ITr_Domain Proton
Irr Offset [ppm]
e TriDomain Proton
— T 399.78219838 [MHz]
<+ Tz [ppm]
— Clipped FALSE
Scans 8
e Total_Scans 8
o Relaxation Delay = 5[s]
—_ Recvr_Gain =56
Temp_Get 21.2[dC]
- X_90_Width 6.6[us]
- X Acq_Time 2.18628096(s]
o X_AngTe 45[deq]
= Xatn 0.9[aB]
o X_Pulse 3.3[us]
= S ITr_Mode off
< S Tri“Mode ot
0 Dante_Presat FALSE
) Initial Wait 1[s]
- Repetition Time 7.18628096(s]
=
e
<
b 8
< =
<t
=7 CF3
e D~
| EE
a &z
LECE ot D
2 _ 1@a
S =
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o Filename schemeSa-3an-yd11049-018_P
= Author delta
q Irr Freq 399.78219838 [MHz]
] Q8 Experiment proton. jxp
] 8 Sample yd11049-01B
q Solvent CHLOROFORM-D
S Comment. single pulse
S Data Format 1D COMPLEX
] Dim_Size
] X Domain Proto
] Dim_Units [ppm]
] Dimension:
] Spectrometer INM-ECZ400S/L1
= Field Strength 9.389766[T] (400[MHz])
] X_Acq Duration = 2.18628096(s]
] X Domain 1
] X Freq 399.78219838 [MHz]
] X Offset 5[ppm]
] XPoints
© X Prescans 1
= X Resolution 0.45739775 (Hz]

7.4940048 [kHz]

X_Sweep
X_Sweep_Clipped = 5.99520384 [kHz]
in

1 Irr_poma: Proton
1 Irr Offset [ppm]
1 i Proton
] 399.78219838 [MHz]
s [ppm]
< FALSE
] Scans 8
] « Total_Scans 8
] “ Relaxation Delay = 5[s]
<1 Recvr_Gain 56
& Temp_Get 21.2[4c]
<S4 X_90_Width 6.6[us]
] X“Acq_Time 2.18628096[s]
1 X_AngTe 45 [deg]
1 X atn 0.9[aB]
] - X _Pulse 3.3[us]
1 - 1 IFr_Mode off
| S i Tri_Mode Off
< & Dante_Presat FALSE
] Initial Wait 1ls]
] Repetition Time = 7.18628096(s]
1 &
!
=
] _ (o
] 2 s [
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1 S =3
] S
] 2 S
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X : parts per Million : Proton
=] schemeSb-1a-yd11052-01C_Pr
= delta
1 399.78219838 [MHz]
] R 2 Experiment proton. jxp
1 b} - amp yd11052-01C
1 CHLOROFORM-D
) single pulse
< Data_Format 1D COMPLEX
] 10
1 Proto
1 DIm Units [ppm]
1 sions X
oo | Spectrometer INM-ECZ400S/L1
=3
1 Field_Strength 9.389766[T] (400 [MHz])
1 X_Acq_Duration 2.18628096(s]
1 X Domain 18
1 XFreq 399.78219838 [MHz]
1 X Offset 5[ppm]
X_Points
1 X Prescans 1
1 S X“Resolution 0.45739775 [Hz]
] 3 X Sweep 7.4940048 [kHz]
1 X_Sweep_Clipped = 5.99520384 [kHz]
1 Irr_Domain Proton
<] Irr_Offset [ppm]
<4 Tri_Domain Proton
1 x: 399.78219838 [MHz]
] Tx: [ppm]
1 Clipped FALSE
1 Scans 8
el Total_Scans 8
=
1 Relaxation Delay = 5[s]
1 Recvr_Gain =56
1 Temp_Get 22.7[4C]
] X_90_Width 6.6[us]
< X“Acq_Time 2.18628096[s]
s X_AngTe 45 [deg]
1 Xatn 0.9[aB]
1 o s X _Pulse 3.3[us]
1 & S IFr_Mode off
1 S - TriMode off
1 Dante_Presat FALSE
] . Initial Wait 1ls]
< g Repetition Time 7.18628096(s]
1 CO,Et
== (I
£ J Me
2 o] LJL_L_J\ _J L. | recovered 1a
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abundance

12.0 11.0 10.0

X : parts per Million : Proton

3.0 2.0 1.0

schemeSb-2s-d-yd11052-01A_
delta

Author
Irr_Freq 399.78219838 [MHz]
Experiment proton. jxp
Sample_: yd11052-01a
Solvent CHLOROFORM-D
Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size

X _Domain Proto

Dim _Units [ppm]

Dimension

Spectrometer JNM-ECZ400S/L1

Field Strength
X_Acq Duration
X Domain

9.389766[T] (400 [MHz])
= 2.18628096(s]

10
399.78219838 [MHz]
5[ppm]

1
0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr Offset

Proton
399.78219838 [MHz]
[ppm]

FALSE
Scans 8

Total_Scans 8

Relaxation Delay = 5[s]
Recvr_Gain 66

Temp_Get. 22.6[dcC]
X_90_Width 6.6[us]

X Acq_Time 2.18628096(s]
X AngTe 45 [deg]

X Atn 0.9[dB]
X_Pulse 3.3[us]
ITr_Mode Off

Tri“Mode ot
Dante_Presat FALSE
Initiadl Wait (s

Repetition Time

recovered 2r-d,
(Scheme S2)
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3.00
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258%
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schemeSb-3as-yd11052-01B_P
delta

399.78219838 [MHz]

Experiment proton. jxp
1 yd11052-01B
CHLOROFORM-D
single_pulse
Data_Format 1D COMPLEX
10
Proto
Dim Units [ppm]
sions X

Spectrometer JNM-ECZ400S/L1
Field Strength
X_Acq Duration
X Domain

9.389766[T] (400 [MHz])
2.18628096(s]

10
399.78219838 [MHz]
5[ppm]

1
0.45739775 [Hz]
7.4940048 [kHz]

X_Sweep
X_Sweep_Clipped = 5.99520384 [kHz]
in

Irr_poma: Proton
Irr Offset [ppm]

Tri Domain Proton

T 399.78219838 [MHz]
Tz [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]
Gain =56

22.6[dc]

X_90_Width 6.6[us]
X“Acq_Time 2.18628096(s]
X AngTe 45 [deg]

X Atn 0.9[dB]
X_Pulse 3.3[us]
ITr_Mode Off

Tri“Mode ot
Dante_Presat FALSE
Initiadl Wait [B]

Repetition Time

3ar
(Scheme S2)
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