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1. General Information

Unless mentioned otherwise, all manipulations were performed in an argon-filled
glove box MBRAUN LABstar or using standard Schlenk techniques. NMR spectra
were recorded on a Bruker AV 400 spectrometer at 400 MHz (*H NMR), 101 MHz (**C
NMR). Chemical shifts were reported in ppm related to internal TMS for *H NMR data,
deuterated solvent for 3C NMR data, respectively. Data are presented in the following
space: chemical shift, multiplicity, coupling constant in hertz (Hz), and signal area
integration in natural numbers. High-resolution mass spectra were recorded on an
lonSpec FT-ICR mass spectrometer with ESI or MALDI resource. GC analysis was
performed using Agilent Technologies 7890A GC System. All the solvents used for
reactions were distilled under argon after drying over an appropriate drying agent.
Ni(COD), and PCys was purchased from Strem Chemicals. Other commercially
available reagents were purchased from Acros, Sigma-Adrich and Alfa Aesar Chemical
Company. All of the liquid alkenes were distilled before use. All of the solid allylamine
substrates were recrystallized before use.

2. Preparation and Analysis of Allylamine Substrates

Procedure A!
NTs NHTs
| Si(OEt), (1.1 equi > ) i
R) + TsNH, i(OEt)4 (1.1 equiv) J MgBr (1.5 equiv) )\/
160 °C, 5-12 h R THF, -40 °C—rt, 12 h R
R = aryl

A 50 mL round bottom flask was charged with aldehyde (10 mmol), TsNH> (10
mmol), Si(OEt)s (4.7 mL), and a magnet stirring bar. The flask was equipped with a
short condenser and a receiving bottle to collect EtOH. The reaction mixture was heated
at 160 °C for 5 to 12 hours and then cooled to rt. 10 mL Et,O was added and imine
products were precipitated in a short period of time. Precipitates was then washed with
hexane and collected.

A 25 mL Schlenk tube was charged with crude imine (1 mmol) and a magnet stirring
bar. 4 mL THF was added and the solution was cooled to -40 °C under an argon balloon.
Vinylmagnesium bromide (1.5 mL, 1M in THF) was added dropwise and the reaction
mixture was allowed to warm to rt. After quenching with diluted HCI (1N) the reaction
mixture was extracted with Et;O three times. Organic layer was collected and dried
with Na;SOs. The ether was removed under vacuum and the residue was purified by
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recrystallization or flash column chromatography (PE/EA = 10:1).

Procedure B2

RCHO (1.0 equiv) )N\HTs
TolSO,Na (1.0 equiv K,COj3 (6 equiv) P
TSNH2 2 ( ) R Ts : R \NTS
H,O/HCOOH DCM/H,0, rt, 5 min.
rt,12hto 24 h
BF3+ Et;0 (1.1 equiv)
/\MgBr (1.5 equiv)
THF, -78 °C—rt, 5 h
ZMgBr (3 equiv) NHTs
R =
R = alkyl

Alkyl substituted N-tosyl allylamines were prepared in an alternative way. To a 100
mL round bottom flask charged with TsNH2 (10 mmol), p-TolSO2Na (10 mmol) and a
magnet stirring bar, HCOOH and H,O (15 mL each) were added, and then alkyl
aldehyde (10 mmol) was added. The mixture was stirred at rt for 12 hours to 24 hours.
White precipitate was collected and washed with water and petroleum ether (100 mL
each), and dissolved in 50 mL DCM. The solution was shaken with 50 mL saturated
K2COs solution for 5 min. The water phase was separated and extracted with DCM (3
X 10 mL). The organic phase was collected and dried with Na>SO4. After removing
solvent under vacuum the crude imine was obtained, which are pure enough to be used
in reactions. From these imines, the alkyl substituted N-tosyl allylamines were prepared
by using the same procedure as that described in Procedure A. In particular cases (R =
Me, cyclopropyl), imine intermediates would be hydrolyzed during the shaking process.
Alternatively, the corresponding N-tosyl allylamines were prepared by treating the

adduct with 3 equivalent vinylmagnesium bromide in THF at 0 °C.

Procedure C3

TsNHBoc (1 equiv.)

PPhs (1 equiv.)
(0] 3 NTsB
| ZMgBr OH DIAD (1.1 equiv.) S/OC TFA NHTs
R THF, 0°C R~  THF, 0°Ctort. R DCM.1t . R™F

The N-tosyl allylamines containing 5-hexeneyl and CH2OCH2Ph were prepared by
Mitsunobu reaction. A solution of the aldehyde (10 mmol, 0.3 M) in THF was treated
with 2 equivalent vinylmagesnism bromide at 0 °C. After addition of vinylmagesnism
bromide, the reaction mixture was allowed to warm to room temperature and quenched
with diluted HCI (1N), and extracted with Et;O three times. Organic layer was collected
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and dried with Na>SOs. After removing the solvent under vacuum the crude ally alcohol
was obtained, which was dissolved in 50 mL THF. TsNHBoc (10 mmol) and PPh3 (10
mmol) were added, and the mixture was cooled to 0 °C and DIAD (11 mmol) was added
over 20 min. The reaction mixture was allowed to warm to room temperature and stirred
for 6 h. Solvents was removed and the residue was purified by flash column
chromatography (PE/EA = 20:1). The Boc group was removed by treatment with 10
equivalent TFA in 10 mL DCM for 3 h. The pure N-tosyl allylamines was obtained by
purification with flash column chromatography (PE/EA = 10:1).

The analytical data for new N-tosyl allylamines are listed below.
N-(1-cyclohexyl-2-methylallyl)-4-methylbenzenesulfonamide (2d)
NHTs  White solid. Mp: 134-135 °C. '"H NMR (400 MHz, Chloroform-d) &

7.70 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 4.67 (p, J = 1.5 Hz,
1H), 4.63 (s, 1H), 4.56 (d, J = 8.3 Hz, 1H), 3.47 (t, J = 8.5 Hz, 1H),

2.41(s,3H), 1.91 -1.81 (m, 1H), 1.77 — 1.59 (m, 3H), 1.48 — 1.41 (m, 4H), 1.35-1.25

(m, 1H), 1.21 — 1.08 (m, 3H), 0.93 - 0.78 (m, 2H). '*C NMR (101 MHz, CDCl5) § 142.9,

142.1, 138.1, 129.2, 127.2, 114.1, 64.8, 39.6, 30.0, 29.1, 26.1, 26.0, 25.9, 21.5, 17.7.

HRMS (ESI) Calcd for [C17H25NNaO>S, M+Na]": 330.1504, Found: 330.1501.

4-methyl-N-(1,1,1-trifluorobut-3-en-2-yl)benzenesulfonamide (2j)

NHTs  White solid. Mp: 85-86 °C. 'H NMR (400 MHz, Chloroform-d) § 7.75 (d,
FaC Z J=8.3 Hz, 2H), 7.30 (d, /= 8.1 Hz, 2H), 5.74 (ddd, J=16.7, 10.4, 5.8 Hz,
1H), 5.37 (d, J=5.3 Hz, 1H), 5.34 (s, 1H), 5.24 (d, J=9.5 Hz, 1H), 4.46 (dq, /= 14.7,
7.3 Hz, 1H), 2.43 (s, 3H). *C NMR (101 MHz, CDCl;) § 144.0, 137.3, 129.7, 127.9,
127.0, 123.7 (q, J = 282.8), 121.8, 57.3 (q, J = 31.9), 21.6. HRMS (ESI) Calcd for
[C1iH12F3NNaO,S, M+Na]": 302.0439, Found: 302.0438.

N-(1-(benzyloxy)but-3-en-2-yl)-4-methylbenzenesulfonamide (21)

NHTs  White semi-solid. '"H NMR (400 MHz, Chloroform-d) & 7.71 (d, J =
BnO Z 83 Hz, 2H), 7.47 — 7.12 (m, 7H), 5.69 (ddd, J = 17.0, 10.4, 6.3 Hz,
1H), 5.25 - 5.04 (m, 2H), 5.01 —4.92 (m, 1H), 4.41 (s, 2H), 3.92 (ddd, J =6.5,5.0, 1.5
Hz, 1H), 3.40 (m, 2H), 2.41 (s, 3H). >*C NMR (101 MHz, CDCI3) § 143.3, 137.6, 137.4,
135.1, 129.5, 128.4, 127.9, 127.7, 127.2, 117.5, 73.2, 71.8, 55.7, 21.5. HRMS (ESI)
Calcd for [C1sH20NO3S, M-H] : 330.1164, Found: 330.1166.

4-methyl-V-(1-(tetrahydro-2H-pyran-4-yl)allyl)benzenesulfonamide (2m)
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NHTs  White solid. Mp: 107-108 °C. 'H NMR (400 MHz, Chloroform-d) &

7.72 (d, J= 8.3 Hz, 2H), 7.28 (d, J= 8.1 Hz, 2H), 5.50 (ddd, /=174,

10.4,7.2 Hz, 1H), 4.98 (d,J=10.4 Hz, 1H), 4.89 (d,J=17.1 Hz, 1H),

4.62 (d,J=6.9 Hz, 1H), 3.95 (dt, /= 11.2, 5.5 Hz, 2H), 3.60 (q, J = 7.2 Hz, 1H), 3.29

(tdd, J=11.7, 5.6, 2.1 Hz, 2H), 2.42 (s, 3H), 1.66 — 1.57 (m, 1H), 1.53 — 1.43 (m, 1H),

1.37 - 1.21 (m, 2H). 3C NMR (101 MHz, CDCl3) ¢ 143.3,137.2, 135.2, 129.5, 127.2,

117.4,67.7, 67.6, 60.8, 39.9, 28.9, 28.8, 21.5. HRMS (ESI) Calcd for [C15sH21NNaOsS,
M+Na]*: 318.1140, Found: 318.1142.

o)

N-((5R)-5,9-dimethyldeca-1,8-dien-3-yl)-4-methylbenzenesulfonamide (2p)
)\/\w Colorless oil. 'H NMR (400 MHz, Chloroform-d) & 7.73 (d,
X = J=8.1Hz,2H), 7.28 (d,J=9.8 Hz, 2H), 5.60 — 5.43 (m, 1H),
5.08 — 4.89 (m, 3H), 4.31 (dd, J = 18.4, 7.8 Hz, 1H), 3.81 (dt, J = 14.3, 6.9 Hz, 1H),
2.42 (s, 3H), 2.00 — 1.75 (m, 2H), 1.68 (d, J = 7.6 Hz, 3H), 1.58 (d, J = 4.1 Hz, 3H),
1.49 — 1.36 (m, 2H), 1.32 = 1.17 (m, 2H), 1.16 — 1.01 (m, 1H), 0.79 (dd, J = 18.5, 6.4
Hz, 3H). *C NMR (101 MHz, CDCls) § 143.2, 138.5, 138.1, 137.8, 131.5,131.4, 129.7,
129.5, 129.5, 127.2, 124.5, 116.1, 115.4, 54.7, 54.3, 43.2, 36.9, 36.8, 28.8, 28.6, 25.7,

25.7, 25.2, 21.5, 19.3, 19.1, 17.7, 17.7. HRMS (ESI) Calcd for [Ci9H20NNaOS,
M+Na]*: 358.1817, Found: 358.1816.

N-(5-(4-(tert-butyl)phenyl)-4-methylpent-1-en-3-yl)-4-methylbenzenesulfonamide
(2q)

NHTs  White solid. Mp: 150-150 °C. dr=1.2:1. '"H NMR (400 MHz,

= Chloroform-d) 6 7.78 — 7.70 (m, 1H), 7.67 (d, J = 8.2 Hz, 1H),

7.31 —7.24 (m, 4H), 6.98 (m, 2H), 5.71 — 5.47 (m, 1H), 5.14

—4.87 (m, 2H), 4.75 (dd, J = 23.9, 8.5 Hz, 1H), 3.92 — 3.80

(m, 0.45H), 3.74 —3.66 (m, 0.55H), 2.66 (ddd, ] =23.5, 13.6, 5.5 Hz, 1H), 2.41 (s, 3H),

2.25 (s, 1H), 1.92 (dd, J = 6.2, 2.0 Hz, 1H), 1.31 (d, J =3.8 Hz, 9H), 0.79 (dd, J = 11.3,

6.8 Hz, 3H). 1°C NMR (101 MHz, CDCI3) § 148.8, 143.2, 143.1, 138.1, 137.7, 137.2,

136.8,136.02, 134.7, 129.5, 129.5, 128.7, 128.6, 127.2, 125.2, 117.4, 116.6, 60.3, 59.8,

39.8, 39.6, 38.5, 38.5, 34.4, 31.4, 21.6, 148, 14.7. HRMS (ESI) Calcd for
[C23H31NNaO,S, M+Na]": 408.1973, Found: 408.1972.

3. General Procedure and Optimization

In an argon-filled glove-box, an oven-dried sealed tube was charged with a stir bar,
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catalyst precursor Ni(COD),, ligand PCys, and N-tosyl allylamine. The styrene and
solvent were injected into the tube. For liquid allyamines, they were added in the end
otherwise it would cause the formation of nickel black. The mixture was stirred at room
temperature for 5 min and heated at 100 °C for 12 h. After cooling to room temperature,
the reaction mixture was quenched with 100 pL HCI (1 N) and passed through a short
silica gel column eluted with ethyl acetate. The pure product was obtained by column
chromatography on silica gel (PE/EA =10:1, v/v) or recrystallization. NMR yields were

listed in parentheses.

Table S1. Optimization of reaction condition A

NHTs Ni(COD), (10 mol %) NHTs
N S, —ERlm . N - 2
1a 2a 100 °C, 12 h 3a
entry solvents additive (10 mol%) temperature (<C) yield (%)®

1 toluene - 100 68
2 toluene TsNH, 100 77
3 toluene TseNH» 100 74
4 toluene PhCO:H 100 <5
S toluene saccharin 100 -
6 THE TsNH» 100 80
7 hexane TsNHa 100 95
8 hexane - 100 >99
9 hexane - 100 40
10 hexane - 80 65
11 hexane - 120 85

@ Reaction condition: 1a (0.25 mmol), 2a (0.30 mmol), solvent (1 mL). * Yields were determined by 'H NMR

analysis using diphenylmethane as internal standard. ¢ 5 mol % catalyst was used.

Table S2. Optimization of reaction condition B

NHTs  Ni(COD), (10 mol %) NHTs
P s \}'Ll\Ph PCy; (20 mol %) NN on +
solvents
1a 2r 100 °C, 5 h 3r
entry 2m (x equiv.) solvents TsNH, temperature (°C) yield (%)"
1 0.5 toluene 15 mol % 100 Y
2 0.5 hexane 15 mol % 100 37
3 0.5 THF 15 mol % 100 21
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4 0.5 toluene 15 mol % 90 S1
S 0.5 toluene 15 mol % 110 49
6 1.5 toluene 15 mol % 100 45
7¢ 1.5 toluene 30 mol % 100 54
8¢ 2.0 toluene 30 mol % 100 76
9 2.2 toluene 30 mol % 100 68
10¢ 2.5 toluene 30 mol % 100 61

@ Reaction condition: 1a (0.5 mmol), 2r (0.25 mmol), Ni(COD)2 (10 mol %), PCys (20 mol %), solvent (1.0 mL) at
100 °C for 5 h. ® NMR yield, diphenylmethane as internal standard. For entries 1-5, yields were based on 2r. For
entries 6-10, yields were based on 1a. ¢ Ni(COD)2 (20 mol %) and PCy3 (40 mol %) were used.

Scheme S1. Ligands screening “°

Ni(COD), (10 mol %)

NHTs

NHTs Ligand (20 mol %)
TsNH (15 mol %
PR+ NSpp 2 ) Ph/\)\Ph I
toluene
1a 2r 100°C,5h 3r
PCy3 PCyp3 PCszh PCyz(p-NM62C6H4)
59% 54% 14% 13%
96% conversion 96% conversion 20% conversion 20% conversion
PCy,Bu PMej P"Bug P"Octs
30% no T™M noT™M no TM
54% conversion 84% conversion 84% conversion 80% conversion
P'Bus PPh; P(OPh), deype
trace TM <59 . . no T™M
< 10% conversion b conversion no conversion 100% conversion
Pr Pr Pr Pr

no conversion

dppe

noT™M
94% conversion

OMe

< 5% conversion

IPr

no conversion

OMe

< 5% conversion

dtbpy

no conversion

/\

O

no conversion
@[COOH
PPh,

no conversion

@ Reaction condition: 1a (0.5 mmol), 2r (1.0 mmol), Ni(COD). (0.05 mmol), ligand (Ni/P = 1:2), TsNH2 (0.075

mmol), toluene (1 mL). 100 °C, 5 h. * Yields were determined by '"H NMR analysis using diphenylmethane as internal

standard.

Scheme S2. Unsuccessful substrates®”¢
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NHTs NHTs

Ni(COD), / PCy
X+ _ NPTy T
Ph sz\ R! solvents P SR Y RIS
1a 2 100 °C, 12 h 3
NHPG NHTs NHTs NHTs

PG = Boc, noT™M _ _

= Cbz, noTM A~ 1Ms X
SO,Me  10% yield |
S0O,-0-py no conv. N F3C
no TM@ SOTol noTM™ 10% yield? no TM@ no TM2
NHTs NHTs
NHTs NHTs
NHTs _ _
/ = NS =
N )/
/
46% conv., no TM? no TM?@ no conv.? no conv.? 100% conv. trace TM®
NHPG
P NHTs NHTs NHTs NHTs
v /S\)\/ 7 =
PG = Boc, no TMP no T™M® no TM® 100% conv. no TMP no conv.?
Cbz, no TMP

@ Condition A: 1a (0.25 mmol), 2 (0.3 mmol), Ni(COD)2 (10 mol %), PCys (20 mol %) in hexane (1 mL) at 100 °C
for 12 h. ® Condition B: 1 (0.5 mmol), 2 (1.0 mmol), Ni(COD):2 (20 mol %), PCy3 (40 mol %), TsNH2 (30 mol %) in
toluene (1 mL) at 100 °C for 5 h. “NMR yields. Diphenylmethane was used as internal standards.

4. Charateration of products

(E)-N-(1-cyclohexyl-3-phenylallyl)-4-methylbenzenesulfonamide (3a)*
NHTs White solid, 88% yield (99% NMR yield). Mp: 158-160 °C. 'H
X NMR (400 MHz, CDCl3) 8 7.71 (d, J= 8.1 Hz, 2H), 7.28-7.16
(m, 3H), 7.14 (d, J= 8.0 Hz, 2H), 7.05 (d, /= 7.1 Hz, 2H), 6.04
(d, J/=15.9 Hz, 1H), 5.69 (dd, /= 15.8, 8.1 Hz, 1H), 4.93 (d, J=
8.4 Hz, 1H), 3.71 (dd, J= 14.7, 7.9 Hz, 1H), 1.81 (d, J= 12.6 Hz, 2H), 1.74-1.61 (m,
4H), 1.47-1.41 (m, 1H), 1.23-1.08 (m, 3H), 1.05-0.94 (m, 2H). 3C NMR (101 MHz,
CDCI3) 6 143.2,138.3,136.5,132.2,129.5,128.4,127.7,127.4,126.4,61.6,43.1,29.2,

29.2,26.4,26.1,21.4.

(E)-4-methyl-N-(1-phenylnon-1-en-3-yl)benzenesulfonamide (3e)
NHTs White solid, 98% yield. Mp: 123—124 °C. '"H NMR (400
& MHz, Chloroform-d) 6 7.73 (d, J= 7.9 Hz, 2H), 7.28—
7.13 (m, 5H), 7.10 (d, /= 7.3 Hz, 2H), 6.19 (d, J=15.8
Hz, 1H), 5.71 (dd,J=15.9,7.6 Hz, 1H),4.87 (d,J="7.8
Hz, 1H), 3.90 (p, /= 7.3 Hz, 1H), 2.28 (s, 3H), 1.53 (hept, J= 7.1, 6.4 Hz, 2H), 1.35—
1.10 (m, 8H), 0.85 (t, J = 6.8 Hz, 3H). °C NMR (101 MHz, CDCls) & 143.2, 138.1,
136.3,131.3,129.5,129.0, 128.4, 127.6, 127.3, 126.3, 56.4,35.9,31.6, 28.9,25.4,22.5,
21.4, 14.1. HRMS (ESI) Caled for [C22H20NNaO,S, M+Na]™: 394.1817, Found:

394.1815.
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(E)-4-methyl-N-(4-methyl-1-phenylpent-1-en-3-yl)benzenesulfonamide (3f)*

NHTs  White crystal, 95% yield. Mp: 137-138 °C. 'H NMR (400 MHz,
Chloroform-d) 6 7.74 (d, J = 8.2 Hz, 2H), 7.26-7.16 (m, 3H), 7.13
(d, J =8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H), 6.06 (d, J = 15.9 Hz,
1H), 5.71 (dd, J = 15.9, 8.0 Hz, 1H), 5.31 (d, J = 8.5 Hz, 1H), 3.70
(9, J = 7.8 Hz, 1H), 2.23 (s, 3H), 1.80 (dt, J = 13.1, 6.5 Hz, 1H), 0.92 (d, J = 6.8 Hz,
3H), 0.88 (d, J=6.8 Hz, 3H). '>*C NMR (100 MHz, CDCl3) § 143.2, 138.2, 136.5, 132.2,
129.5, 128.4, 127.6, 127.4, 127.0, 126.4, 62.1, 33.3,21.4, 18.6, 18.5.

1

(E)-N-(4,4-dimethyl-1-phenylpent-1-en-3-yl)-4-methylbenzenesulfonamide (3g)*
NHTs  White crystal, 97% yield. Mp: 126-128 °C. '"H NMR (400 MHz,
Chloroform-d) 6 7.74 (d, J= 8.2 Hz, 2H), 7.26-7.11 (m, 3H), 7.07
(d, /=8.1 Hz, 2H), 6.99 (d, J= 6.9 Hz, 2H), 5.89 (d, /= 15.8 Hz,
1H), 5.69 (dd, J=15.8, 8.8 Hz, 1H), 5.54 (d, /=9.5 Hz, 1H), 3.54
(t, J=9.1 Hz, 1H), 2.14 (s, 3H), 0.93 (s, 9H). *C NMR (100 MHz, CDCls) § 143.1,
138.1, 136.4, 132.9, 129.4, 128.3, 127.5, 127.4, 126.3, 125.5, 65.7, 35.0, 26.5, 21.3.

1

(E)-N-(1,5-diphenylpent-1-en-3-yl)-4-methylbenzenesulfonamide (3h)*
NHTs White solid, 92% yield. Mp: 97-99°C. 'H NMR (400 MHz,
X Chloroform-d) ¢ 7.74 (d, J = 8.1 Hz, 2H), 7.29-7.15 (m,
O 6H), 7.12-7.02 (m, 6H), 6.15 (d, J=15.9 Hz, 1H), 5.79-
5.65 (m, 1H), 5.52 (d, J=8.2 Hz, 1H), 3.93 (p, /= 7.3 Hz,
1H), 2.71-2.53 (m, 2H), 2.21 (s, 3H), 1.93-1.76 (m, 2H). *C NMR (101 MHz, CDCl;)
0 143.2, 141.1, 138.1, 136.3, 131.7, 129.6, 128.5, 128.5, 128.4, 128.4, 127.7, 127.3,

126.4, 126.0, 56.1,37.4,31.7, 21 4.

(E)-4-methyl-N-(4-phenylbut-3-en-2-yl)benzenesulfonamide (3i)

NHTs White crystal, 95% yield. Mp: 80-82 °C. '"H NMR (400 MHz,
Chloroform-d) 6 7.76 (d, J = 8.2 Hz, 2H), 7.29-7.17 (m, 5H), 7.14
(d, J=17.0 Hz, 2H), 6.28 (d, J = 15.9 Hz, 1H), 5.83 (dd, J = 15.9,
6.7 Hz, 1H), 4.87 (d, J=7.6 Hz, 1H), 4.08 (h,J=6.9 Hz, 1H), 2.33
(s, 3H), 1.27 (d, J = 6.8 Hz, 3H). *C NMR (101 MHz, CDCls) & 143.3, 138.0, 136.2,
130.5, 130.1, 129.6, 128.4, 127.7, 127.3, 126.4, 51.7, 21.9, 21.4. HRMS (ESI) Calcd
for [C17H19NNaO,S, M+Na]": 324.1034, Found: 324.1032.

t

(E)-4-methyl-N-(1,1,1-trifluoro-4-phenylbut-3-en-2-yl)benzenesulfonamide (3j)
NHTs  White solid. Mp: 112-113 °C. 63% yield. '"H NMR (400 MHz,
. Chloroform-d) 6 7.76 (d, J = 8.1 Hz, 2H), 7.39 — 7.16 (m, 7H),
® 6.49 (d,J=15.9 Hz, 1H), 5.90 (dd, J=15.9, 7.0 Hz, 1H), 5.26 (d,
J=9.3Hz, 1H), 4.58 (h, J=7.1 Hz, 1H), 2.34 (s, 3H). *C NMR
(101 MHz, CDCls) o 144.1, 137.3, 136.9, 134.9, 129.8, 128.8, 128.6, 127.2, 126.8,
123.9 (q, J = 282.2 Hz), 118.2, 57.49 (q, J = 32.2 Hz), 21.5. HRMS (ESI) Calcd for

[C17H16F3NNaO,S, M+Na]": 378.0752, Found: 378.0750.

1
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(E)-N-(1-cyclopropyl-3-phenylallyl)-4-methylbenzenesulfonamide (3k)
NHTs  White crystal, 36% yield. Mp: 80-82 °C. '"H NMR (400 MHz,

X Chloroform-d) 6 7.75 (d, J= 8.1 Hz, 2H), 7.29-7.11 (m, 7H), 6.29
(d,J=15.9 Hz, 1H), 5.84 (dd, /= 15.8, 7.1 Hz, 1H), 5.27 (d, J =
6.7 Hz, 1H), 3.36 (q, J= 7.3 Hz, 1H), 2.31 (s, 3H), 1.01-0.89 (m,

1H), 0.53-0.39 (m, 2H), 0.30-0.15 (m, 2H). *C NMR (101 MHz, CDCl3) & 143.2,
136.4,131.3,129.5, 128.4, 127.9, 127.6, 127.4, 126.4, 60.4, 21.5, 16.4, 3.7, 3.3. HRMS
(ESI) Caled for [C1oH20NO,S, M-H]": 326.1215, Found: 326.1218.

(E)-N-(1-(benzyloxy)-4-phenylbut-3-en-2-yl)-4-methylbenzenesulfonamide (31)
NHTs Colorless oil, 58% yield (64% NMR yield). 'H NMR (400
[ oBn MHz, Chloroform-d) ¢ 7.70 (d, /= 8.3 Hz, 2H), 7.35-7.20 (m,
©/\)\/ 9H), 7.18-7.13 (m, 3H), 6.36 (dd, J = 16.0, 1.0 Hz, 1H), 5.88
(dd, J=16.0, 7.3 Hz, 1H), 5.22 (d, J = 6.6 Hz, 1H), 4.43 (s,
2H), 4.14-4.07 (m, 1H), 3.53-3.41 (m, 2H), 2.30 (s, 3H). '>*C NMR (101 MHz, CDCl5)
0 143.3, 137.8, 137.4, 136.2, 132.6, 129.5, 128.5, 128.4, 127.9, 127.8, 127.8, 127.4,

126.5, 126.1, 73.3, 72.1, 55.8, 21.5. HRMS (ESI) Calcd for [C24H25NNaO3S, M+Na]".
430.1453, Found: 430.1450.

(E)-4-methyl-N-(3-phenyl-1-(tetrahydro-2H-pyran-4-yl)allyl)benzenesulfonamide
(3m)

NHTs White foam, 61% yield. "H NMR (400 MHz, Chloroform-d) &

W 7.72 (d, J = 8.1 Hz, 2H), 7.27-7.17 (m, 3H), 7.14 (d, J = 8.1

5 Hz, 2H), 7.04 (d, J = 7.0 Hz, 2H), 6.03 (d, J = 15.8 Hz, 1H),

5.66 (dd, J=15.8, 8.4 Hz, 1H), 5.33 (d, J= 8.7 Hz, 1H), 3.93

(td, J=11.5, 3.2 Hz, 2H), 3.67 (q, J = 8.2 Hz, 1H), 3.28 (q, J = 10.6 Hz, 2H), 2.23 (s,

3H), 1.78-1.60 (m, 2H), 1.56-1.46 (m, 1H), 1.41-1.22 (m, 2H). '*C NMR (101 MHz,

CDCls) 6 143.3, 138.0, 136.0, 132.8, 129.5, 128.4, 127.7, 127.3, 126.3, 126.2, 67.7,

67.5, 61.2,40.2, 29.4, 29.2, 27.9, 21.3. HRMS (ESI) Calcd for [C21H24NOsS, M-H]™:
370.1477, Found: 370.1480.

(E)-N-(1-(cyclohex-3-en-1-yl)-3-phenylallyl)-4-methylbenzenesulfonamide (3n)
NHTs White solid, 79% yield (82% NMR yield). Mp: 142-143 °C.'H
[ NMR (400 MHz, Chloroform-d) ¢ 7.72 (d, J = 8.0 Hz, 2H),
‘ 7.28-7.11 (m, 5H), 7.09-7.01 (m, 2H), 6.05 (dd, J=15.8, 10.3
Hz, 1H), 5.74-5.57 (m, 3H), 4.97 (dd, J = 12.7, 8.6 Hz, 1H),
3.78 (qd, J = 8.0, 4.9 Hz, 1H), 2.24 (d, J=4.1 Hz, 3H), 2.20-1.67 (m, 6H), 1.37-1.22
(m, 1H). ®*.C NMR (101 MHz, CDCl3) & 143.2, 143.2, 138.1, 136.2, 132.6, 132.2, 129.5,
128.3,127.6,127.6,127.3,127.3,127.1, 126.9, 126.8, 126.3, 126.3, 125.7, 125.6, 60.9,
60.6, 38.8, 28.0, 27.9, 24.9, 24.9, 24.9, 24.7, 21.3, 21.3. HRMS (ESI) Calcd for

[C22H25sNNaO,S, M+Na]™: 390.1504, Found: 390.1507.
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(E)-4-methyl-N-(1-phenylocta-1,7-dien-3-yl)benzenesulfonamide (30)
NHTs Colorless oil, 42% yield. 'H NMR (400 MHz, Chloroform-
AN . 96773 (d,J=282Hz, 2H), 7.28-7.14 (m, 5H), 7.09 (d,
J=16.8 Hz, 2H), 6.19 (d, /= 15.8 Hz, 1H), 5.78-5.62 (m,
2H), 5.01-4.85 (m, 2H), 4.73 (d, /= 7.9 Hz, 1H), 3.92 (p,
J=17.2 Hz, 1H), 2.29 (s, 3H), 2.00 (qt, J= 7.1, 1.4 Hz, 2H), 1.63—-1.50 (m, 2H), 1.46—
1.32 (m, 2H). '3C NMR (101 MHz, CDCl3) & 143.2, 138.1, 136.2, 131.4, 129.5, 128.7,
128.4, 127.7, 127.3, 126.3, 114.9, 56.3, 35.3, 33.2, 24.7, 21.4. HRMS (ESI) Calcd for

[C21H25NNaO,S, M+Na]": 378.1504, Found: 378.1501.

N-((5R,E)-1-(4-methoxyphenyl)-5,9-dimethyldeca-1,8-dien-3-yl)-4-
methylbenzenesulfonamide (3p)

NHTs = Colorless oil, 48% yield. dr=1:1."H NMR (400 MHz,
PMP/\)\/:\/\)\ Chloroform-d) 6 7.71 (d, J= 8.1 Hz, 2H), 7.17 (d, J =

8.0 Hz, 2H), 7.03 (t,J= 7.8 Hz, 2H), 6.78 (dd, J= 8.7,

2.3 Hz, 2H), 6.14 (dd, /=158, 7.1 Hz, 1H), 5.51 (dt, J=15.6, 7.1 Hz, 1H), 5.04 (q, J
=7.0 Hz, 1H), 4.46 (dd, J = 20.1, 7.6 Hz, 1H), 3.97 (h, J= 7.1 Hz, 1H), 3.80 (s, 3H),
2.30 (s, 3H), 2.03 — 1.88 (m, 2H), 1.88 — 1.73 (m, 2H), 1.66 (d, J = 9.7 Hz, 3H), 1.58
(d, J=9.1 Hz, 3H), 1.51 — 1.35 (m, 2H), 1.17 — 1.06 (m, 1H), 0.89 — 0.78 (m, 3H). °C
NMR (101 MHz, CDCl3) 6 159.2, 159.2, 143.1,138.3,131.4,131.3,131.1, 130.5, 129.4,
129.1, 129.0, 127.5, 127.5, 127.3, 127.2, 126.6, 124.5, 113.8, 55.3, 54.9, 54.5, 43.5,
43.4, 36.9, 36.8, 35.6, 35.0, 31.2, 31.1, 29.7, 28.9, 28.7, 27.7, 27.6, 27.0, 26.9, 26.6,
26.4, 263, 26.2, 25.7, 25.2, 21.4, 19.3, 19.3, 17.7. HRMS (ESI) Calcd for
[C26H3sNNaO3S, M+Na]": 464.2235, Found: 464.2230.

(E)-N-(5-(4-(tert-butyl)phenyl)-4-methyl-1-phenylpent-1-en-3-yl)-4-
methylbenzeneesulfon-amide (3q)

NHTs White solid, 95% yield. dr = 1:1. Mp: 150-152 °C.
N 'H NMR (400 MHz, Chloroform-d) & 7.71 (dd, J =
O O 19.8, 8.0 Hz, 2H), 7.33-6.95 (m, 11H), 6.11 (d, J =
15.8 Hz, 1H), 5.76 (dd, J = 15.8, 8.0 Hz, 1H), 5.05
(d,J=8.2Hz, 0.8H),4.97 (d, /= 8.6 Hz, 0.2H), 3.95
(td, J= 8.1, 4.4 Hz, 0.2H), 3.85 (td, J = 8.0, 5.0 Hz, 0.8H), 2.83-2.71 (m, 1H), 2.39—
2.20 (m, 4H), 2.01 (h, J = 6.2 Hz, 1H), 1.31 (s, 9H), 0.86 (d, J = 6.8 Hz, 3H). '°C NMR
(101 MHz, CDCI3) 6 148.8, 143.2, 137.9, 137.1, 136.8, 136.3, 132.8, 132.2, 129.5,
128.8, 128.7, 128.4, 127.7, 127.3, 126.3, 126.3, 125.9, 125.2, 60.5, 60.3, 40.4, 40.1,

38.8, 38.6, 34.4, 31.4, 21.4, 15.2. HRMS (ESI) Calcd for [C29H34NO2S, M-H]".
460.2311, Found: 460.2313.

(E)-N-(1,3-diphenylallyl)-4-methylbenzenesulfonamide (3r)°
NHTs White solid, 76% yield. Mp: 129-131 °C. '"H NMR (400 MHz,
Chloroform-d) 6 7.65 (d, J=7.9 Hz, 2H), 7.34-6.98 (m, 12H),

NS
O O 6.35 (d, 7= 15.9 Hz, 1H), 6.07 (dd, J = 15.8, 6.7 Hz, 1H), 5.11
(t, J = 6.8 Hz, 1H), 5.00 (d, J = 7.0 Hz, 1H), 2.32 (s, 3H). 1’C
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NMR (101 MHz, CDCls) 6 143.4,139.8, 137.9,136.2, 132.3, 129.6, 128.9, 128.6, 128.3,
128.0, 128.0, 127.5, 127.2, 126.7, 59.9, 21.6.

(E)-4-methyl-N-(3-phenyl-1-(o-tolyl)allyl)benzenesulfonamide (3s)°

NHTs White solid, 62% yield. Mp: 137-139 °C. 'H NMR (400 MHz,
Chloroform-d) 6 7.62 (d, J = 8.2 Hz, 2H), 7.24-7.00 (m, 12H),
6.24 (d, J=15.9 Hz, 1H), 6.07 (dd, J=15.9, 6.3 Hz, 1H), 5.45
(d,J=7.1 Hz, 1H), 5.35 (d, J= 6.7 Hz, 1H), 2.28 (s, 3H), 2.27
(s, 3H). 3C NMR (100 MHz, CDCls) § 143.2, 137.9, 137.7, 136.2, 135.5, 131.8, 130.7,
129.4,128.5, 128.1, 127.9, 127.7, 127.3, 126.9, 126.6, 126.4, 56.4, 21.5, 19.3.

A

(E)-N-(1-(3-((tert-butyldimethylsilyl)oxy)phenyl)-3-phenylallyl)-4-
methylbenzenesulfonamide (3t)

NHTs Colorless viscous oil, 69% yield. '"H NMR (400 MHz,
Chloroform-d) 8 7.66 (d, J = 8.3 Hz, 2H), 7.28-7.03 (m, 8H),
6.78 (d,J="7.7 Hz, 1H), 6.71-6.62 (m, 3H), 6.33 (d, /= 15.8
Hz, 1H), 6.06 (dd, J=15.8, 6.7 Hz, 1H), 5.26 (d, /= 7.4 Hz,

OTBS 1H), 5.04 (t, J=7.0 Hz, 1H), 2.30 (s, 3H), 0.95 (s, 9H), 0.14
(s, 6H). ®C NMR (101 MHz, CDCl3) § 155.9, 143.2, 141.2, 136.1, 132.0, 129.7, 129.4,
128.4, 128.3, 127.8, 127.3, 126.5, 119.9, 119.4, 118.8, 59.6, 25.7, 21.5, 18.2, -4.4.
HRMS (ESI) Caled for [C2sH34NO3SSi, M-H]: 492.2029, Found: 492.2030

AN

(E)-N-(1-(3-methoxyphenyl)-3-phenylallyl)-4-methylbenzenesulfonamide (3u)
NHTs Off-white solid, 62% yield. Mp: 102-103 °C. 'H NMR (400
MHz, Chloroform-d) 6 7.65 (d, J= 7.6 Hz, 2H), 7.28-7.08 (m,
8H), 6.82—-6.67 (m, 3H), 6.34 (d, J=15.8 Hz, 1H), 6.06 (dd, J
=15.8, 6.5 Hz, 1H), 5.33 (d, /= 7.4 Hz, 1H), 5.07 (t, J= 7.0
OMe Hz, 1H), 3.70 (s, 3H), 2.30 (s, 3H). *C NMR (101 MHz,
CDCI3) 6 159.8, 143.3, 141.2, 137.7, 136.1, 132.1, 129.8, 129.4, 128.5, 128.0, 127.9,
127.3,126.5,119.3,113.5, 112.5,59.7, 55.2, 21.4. HRMS (ESI) Calcd for [C23H22NOsS,
M-H]: 392.1321, Found: 392.1323.

AN

(E)-4-methyl-N-(3-phenyl-1-(3-(trifluoromethyl)phenyl)allyl)benzenesulfonamide
(3v)

NHTs Yellow solid , 65% yield. Mp: 120-121 °C. 'H NMR (400 MHz,
Chloroform-d) 6 7.65 (d, J = 8.1 Hz, 2H), 7.31-7.10 (m, 8H),
6.82—-6.72 (m, 2H), 6.70 (s, 1H), 6.36 (d,J=15.8 Hz, 1H), 6.06
(dd,J=15.8,6.2 Hz, 1H), 5.15-5.04 (m, 2H), 3.71 (s, 3H), 2.32

CF3 (s, 3H). ®C NMR (101 MHz, CDCls) § 143.6, 140.6, 137.3,
135.6, 133.0, 130.6, 129.5, 129.2, 128.5, 128.2, 127.2, 127.1, 126.6, 123.8, 59.4, 21 4.
HRMS (ESI) Caled for [C23H19F3NO2S, M-H]: 430.1089, Found: 430.1092.

A

w

(E)-4-methyl-N-(3-phenyl-1-(p-tolyl)allyl)benzenesulfonamide (3w)’
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NHTs White solid, 66% yield. Mp: 135-136 °C. '"H NMR (400 MHz,

e Chloroform-d) & 7.65 (d, J= 8.0 Hz, 2H), 7.28-7.20 (m, 3H),

O 7.14 (dd,J=11.7, 8.1 Hz, 4H), 7.06 (q,J= 8.1 Hz, 4H), 6.33

(d, J=15.8 Hz, 1H), 6.06 (dd, J=15.8, 6.6 Hz, 1H), 5.13 (d,

J=17.1Hz, 1H), 5.06 (t, J= 6.9 Hz, 1H), 2.31 (s, 3H), 2.29 (s, 3H). 13C NMR (100 MHz,

CDCls) 0 143.3, 137.9, 137.7, 136.8, 136.3, 132.0, 129.5, 129.5, 128.5, 128.5, 127.9,
127.5,127.1, 126.6, 59.7, 21.5, 21.2.

(E)-N-(1-(4-(tert-butyl)phenyl)-3-phenylallyl)-4-methylbenzenesulfonamide (3x)*

NHTe White solid, 72% yield. Mp: 143-145 °C. 'H NMR (400
& MHz, Chloroform-d)) ¢ 7.63 (d, J = 7.1 Hz, 2H), 7.26—
O O 7.00 (m, 11H), 6.35 (d, J = 15.7 Hz, 1H), 6.08 (dd, .J =

15.4, 6.0 Hz, 1H), 5.35 (d, J = 6.4 Hz, 1H), 5.17-5.00 (m,
1H), 2.28 (s, 3H), 1.26 (s, 9H). '*C NMR (100 MHz,
CDCls) 5 150.9, 143.1, 138.0, 136.7, 136.3, 131.9, 129.4, 128.5, 128.5, 127.9, 127.4,
126.9, 126.6, 125.6, 59.7, 34.6, 31.4, 21.5.

(E)-N-(1-(4-methoxyphenyl)-3-phenylallyl)-4-methylbenzenesulfonamide (3y)*
NHTs White solid, 44% yield. Mp: 134-136 °C. '"H NMR (400
X MHz, Chloroform-d) & 7.64 (d, J = 8.3 Hz, 2H), 7.27—
O 7.18 (m, 3H), 7.17-7.07 (m, 6H), 6.74 (d, J=8.7 Hz, 2H),
OMe 6.31(d,J=15.8Hz, 1H), 6.05 (dd,J=15.8,6.7 Hz, 1H),
5.34 (d, J= 7.4 Hz, 1H), 5.05 (t, J= 7.0 Hz, 1H), 3.73 (s, 3H), 2.29 (s, 3H). °C NMR
(100 MHz, CDCI3) & 159.2, 143.2, 137.9, 136.2, 131.9, 131.8, 129.5, 128.5, 128.5,

128.4,127.9, 127.4, 126.6, 114.1, 59.3, 55.3, 21.5.

(E)-4-methyl-N-(1-(naphthalen-2-yl)-3-phenylallyl)benzenesulfonamide (3z)°
NHTs White solid, 36% yield. Mp: 164-166 °C. '"H NMR (400
A MHz, Chloroform-d) 6 7.73-7.49 (m, 6H), 7.55 (d, J=8.3
OO Hz, 2H), 7.25-7.11 (m, 6H), 6.95 (d, J = 8.3 Hz, 2H), 6.33
(d,J=16.0 Hz, 1H), 6.14 (dd, J = 16.0, 6.7 Hz, 1H), 5.22
(d,J=7.3 Hz, 1H), 5.05 (t, J= 7.0 Hz, 1H), 2.15 (s, 3H). *C NMR (100 MHz, CDCls)
0 143.4, 137.7, 136.7, 136.1, 133.0, 132.9, 132.5, 129.4, 128.6, 128.5, 128.1, 128.1,

128.0, 127.6, 127.3, 126.6, 126.3, 126.2, 126.1, 124.9, 59.9, 21.3.

(E)-N-(1,3-diphenylallyl)-4-trifluoromethylbenzenesulfonamide (3aa)*
White solid, 46% yield. Mp: 128-129 °C. 'H NMR

0 0
N ,\s”«j%w3 (400 MHz, Chloroform-d) & 7.80 (d, J = 8.2 Hz, 2H),
7.45 (d,J = 8.3 Hz, 2H), 7.23-7.05 (m, 10H), 6.33 (d,

AN
O O J=15.8 Hz, 1H), 6.05 (dd, J=15.8, 6.9 Hz, 1H), 5.98
(d,J="7.8 Hz, 1H), 5.18 (t,J= 7.2 Hz, 1H). 3C NMR
(100 MHz, CDCls) & 144.3, 138.9, 135.7, 133.9 (q, J = 33.0 Hz), 132.6, 128.8, 128.6,

128.2,128.1,127.7,127.7,127.1, 126.5, 125.9 (q, /= 3.5 Hz), 123.2 (q, J = 272.9 Hz),
60.2.
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(E)-N-(1,3-diphenylallyl)-4-methoxybenzenesulfonamide (3ab)’
Semi-solid, 69% vyield. 'H NMR (400 MHz,
,\é’@om Chloroform-d) & 7.68 (d, J = 8.9 Hz, 2H), 7.30-7.13
(m, 10H), 6.77 (d, J= 8.9 Hz, 2H), 6.33 (d, J=15.9
Hz, 1H), 6.07 (dd, J=15.9, 6.9 Hz, 1H), 5.46 (d, J =
7.6 Hz, 1H), 5.08 (t,J= 7.1 Hz, 1H). 3.74 (s, 3H) 1*C
NMR (100 MHz, CDCl3) 6 163.0, 139.8, 136.4, 133.0, 132.9, 129.5, 128.9, 128.8, 128.5,

128.0, 127.9, 127.3, 126.5, 113.5, 60.0, 55.6.

HN
AN

(E)-N-(1-cyclohexyl-3-(o-tolyl)allyl)-4-methylbenzenesulfonamide (4a)

NHTs White solid, 74% yield (80% NMR yield). Mp: 169172 °C. 'H
NMR (400 MHz, Chloroform-d) & 7.74 (d,J=7.9 Hz, 2H), 7.15
(d, J=28.0 Hz, 2H), 7.15-6.95 (m, 4H), 6.30 (d, J = 15.7 Hz,
1H), 5.60 (dd, J = 15.7, 8.1 Hz, 1H), 5.25-5.13 (m, 1H), 3.74
(q,J=17.7 Hz, 1H), 2.26 (s, 3H), 2.15 (s, 3H), 1.83 (d, /= 12.9 Hz, 1H), 1.75-1.55 (m,
4H), 1.52-1.41 (m, 1H), 1.25-0.93 (m, 5H). *C NMR (101 MHz, CDCIs) § 143.1,
138.3, 135.5, 135.2, 130.1, 129.8, 129.4, 128.8, 127.4, 127.2, 125.8, 125.6, 61.6, 43.0,
29.1, 29.0, 26.3, 26.0, 26.0, 21.4, 19.6. HRMS (ESI) Calcd for [C23H290NNaO:S,
M+Na]*: 406.1817, Found: 406.1818.

]

(E)-N-(1-cyclohexyl-3-(m-tolyl)allyl)-4-methylbenzenesulfonamide (4b)

NHTs White solid, 82% yield (94% NMR yield). Mp: 145-147 °C. 'H
NMR (400 MHz, Chloroform-d) & 7.75 (d,J=7.9 Hz, 2H), 7.13
(dd,J=12.7,7.7 Hz, 3H), 7.00 (d, J= 7.5 Hz, 1H), 6.86 (d, J =
7.4 Hz, 2H), 6.00 (d, J = 15.9 Hz, 1H), 5.69 (dd, J = 15.8, 8.2
Hz, 1H), 5.29 (d,/=8.6 Hz, 1H), 3.70 (q, /= 7.8 Hz, 1H), 2.30
(s, 3H), 2.26 (s, 3H), 1.84 (d, J=12.8 Hz, 1H), 1.78-1.57 (m, 4H), 1.52-1.39 (m, 1H),
1.24-0.91 (m, 5H). >*C NMR (101 MHz, CDCl3) § 143.0, 138.2, 137.8, 136.4, 132.1,
129.4,128.3,128.2,127.3, 127.1, 126.9, 123.5, 61.6, 42.9, 29.1, 29.1, 26.3, 26.0, 26.0,
21.4. HRMS (ESI) Calcd for [C23H290NNaO,S, M+Na]*: 406.1817, Found: 406.1816.

J

(E)-N-(1-cyclohexyl-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4¢)

NHTs White solid, 76% yield (92% NMR yield). Mp: 130-131 °C.
'H NMR (400 MHz, Chloroform-d) & 7.74 (d, J = 8.0 Hz,
2H), 7.13 (d, J= 7.9 Hz, 2H), 7.04 (d, J = 7.8 Hz, 2H), 6.95
(d, J=7.9 Hz, 2H), 5.99 (d, J= 15.8 Hz, 1H), 5.65 (dd, J =
15.8, 8.2 Hz, 1H), 5.22 (d, /= 8.6 Hz, 1H), 3.69 (q, /= 7.8 Hz, 1H), 2.31 (s, 3H), 2.25
(s, 3H), 1.83 (d, J = 12.7 Hz, 1H), 1.76-1.56 (m, 4H), 1.51-1.38 (m, 1H), 1.27-0.91
(m, SH). *.C NMR (101 MHz, CDCl3) & 143.0, 138.2, 137.3, 133.6, 131.9, 129.4, 129.0,
127.3, 126.2, 126.2, 61.6, 42.9, 29.1, 29.0, 26.2, 26.0, 26.0, 21.4, 21.2. HRMS (ESI)
Calcd for [C23H20NNaO>S, M+Na]™: 406.1817, Found: 406.1815.

;

(E)-N-(1-cyclohexyl-3-(4-methoxyphenyl)allyl)-4-methylbenzenesulfonamide (4d)
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NHTs Colorless solid, 90% yield. Mp: 50-51 °C. '"H NMR (400

N MHz, Chloroform-d) & 7.72 (d, J = 8.2 Hz, 2H), 7.13 (d,

J = 8.0 Hz, 2H), 7.04-6.93 (m, 2H), 6.83-6.73 (m, 2H),

MeO 5.96 (d, J=15.8 Hz, 1H), 5.55 (dd, J = 15.8, 8.2 Hz, 1H),
5.12 (d, J= 8.5 Hz, 1H), 3.78 (s, 3H), 3.67 (td, J= 8.2, 6.1 Hz, 1H), 2.26 (s, 3H), 1.81
(d, J=12.9 Hz, 1H), 1.73-1.58 (m, 4H), 1.50 — 1.37 (m, 1H), 1.20-0.92 (m, SH). 13C
NMR (101 MHz, CDCl3) & 159.1, 142.9, 138.3, 131.4, 129.3, 129.2, 127.4, 127.3, 125.1,

113.7, 61.6, 55.3, 42.9, 29.1, 29.0, 26.3, 26.0, 21.4. HRMS (ESI) Calcd for
[C23H20NNaO3S, M+Na]™: 422.1766, Found: 422.1765.

(E)-N-(1-cyclohexyl-3-(4-(trifluoromethyl)phenyl)allyl)-4-
methylbenzenesulfonamide (4e)
NHTs Colorless solid, 90% yield. Mp: 120-121 °C. 'H NMR

AN (400 MHz, Chloroform-d) 6 7.78-7.69 (m, 2H), 7.47 (d, J

= 8.1 Hz, 2H), 7.14 (t, J = 7.9 Hz, 4H), 6.10 (d, J = 15.9

FsC Hz, 1H), 5.81 (dd, J = 15.9, 8.0 Hz, 1H), 5.20 (d, J= 8.5
Hz, 1H), 3.73 (td, J = 8.2, 6.2 Hz, 1H), 2.23 (s, 3H), 1.81 (d, J = 13.0 Hz, 1H), 1.74—
1.58 (m, 4H), 1.52-1.40 (m, 1H), 1.21 —0.92 (m, 5H). 3C NMR (101 MHz, CDCl3) &
143.2, 138.1, 130.6, 130.2, 129.4, 127.3, 126.4, 125.3, 125.2, 61.3, 42.7, 29.1, 29.0,

26.2,25.9,21.3. HRMS (ESI) Calcd for [C23H26F3NNaO,S, M+Na]*: 460.1534, Found:
460.1530.

(E)-N-(1-cyclohexyl-3-(4-fluorophenyl)allyl)-4-methylbenzenesulfonamide (4f)
NHTs White powder, 80% yield (93% NMR yield). Mp: 161-

[ 162 °C. 'TH NMR (400 MHz, Chloroform-d) § 7.75-7.70 (m,
2H), 7.13 (d, J = 8.1 Hz, 2H), 7.04-6.98 (m, 2H), 6.90 (t, J
F =8.7 Hz, 2H), 5.99 (d, /= 15.8 Hz, 1H), 5.61 (dd, J=15.8,

8.2 Hz, 1H), 5.27 (d, J= 8.6 Hz, 1H), 3.67 (td, J = 8.3, 6.2 Hz, 1H), 2.24 (s, 3H), 1.81

(d, J=12.6 Hz, 1H), 1.74-1.56 (m, 4H), 1.49-1.37 (m, 1H), 1.21-0.90 (m, 5H). *C
NMR (101 MHz, CDCl3) § 163.4, 160.9, 143.0, 138.2, 132.6, 132.5,130.7, 129.4, 127.8,
127.7,127.3,127.1, 127.1, 61.5, 42.8, 29.1, 29.0, 26.2, 25.9, 21.3. HRMS (ESI) Calcd
for [C22H26FNNaO,S, M+Na]™: 410.1566, Found: 410.1570.

(E)-N-(1-cyclohexyl-3-(4-(trimethylsilyl)phenyl)allyl)-4-methylbenzenesulfon-
amide (4g)

NHTs Colorless solid, 88% yield. Mp: 101-102 °C. 'H NMR
X (400 MHz, Chloroform-d) & 7.80-7.69 (m, 2H), 7.45—
7.34 (m, 2H), 7.14 (d,J=8.1 Hz, 2H), 7.09-7.01 (m, 2H),
™S 6.03 (d, J=15.8 Hz, 1H), 5.73 (dd, J = 15.8, 8.2 Hz, 1H),
5.19 (d, J= 8.5 Hz, 1H), 3.71 (td, J = 8.3, 6.2 Hz, 1H), 2.23 (s, 3H), 1.83 (d, /= 13.0
Hz, 1H), 1.74-1.59 (m, 4H), 1.52-1.40 (m 1H), 1.19-0.92 (m, 5H), 0.26 (s, 9H). 1*C
NMR (101 MHz, CDCl3) 6 144.2, 140.9, 139.3,137.9, 134.5,133.1, 130.6, 128.7, 128 4,

126.7, 62.6, 44.0, 30.2, 30.1, 27.4, 27.1, 27.1, 22.4, 0.0. HRMS (ESI) Calcd for
[C2sH3sNNaO,SSi, M+Na]": 464.2055, Found: 464.2053.
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(E)-N-(1-cyclohexyl-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)allyl)-4-methylbenzenesulfonamide (4h)
NHTs Colorless solid, 94% yield. Mp: 176-177 °C. 'H

A NMR (400 MHz, Chloroform-d) 6 7.68 (dd, J=16.5,

o- 8.0 Hz, 4H), 7.12 (d, J = 8.0 Hz, 2H), 7.04 (d, /= 7.8

B Hz, 2H), 6.01 (d,J=15.8 Hz, 1H), 5.75 (dd, J=15.9,
A}io 8.1 Hz, 1H), 5.07 (dd, J=11.5, 8.4 Hz, 1H), 3.71 (td,

J=28.2,6.1 Hz, 1H), 2.24 (s, 3H), 1.82 (d, J = 12.8
Hz, 1H), 1.77-1.57 (m, 4H), 1.52-1.37 (m, 1H), 1.34 (s, 12H), 1.21-0.93 (m, 5H). 1*C
NMR (101 MHz, CDCls) 6 143.1, 139.0, 138.1, 134.8, 132.0, 129.4, 128.4, 127.3, 125.5,
83.8, 61.4, 429, 29.1, 29.0, 26.2, 26.0, 24.8, 21.4. HRMS (ESI) Calcd for
[C2sH3sBNNaO4S, M+Na]": 518.2512, Found: 518.2513.

(E)-N-(1-cyclohexyl-3-(4-(dimethylamino)phenyl)allyl)-4-
methylbenzenesulfonamide (4i)
NHTs Orange solid, 93% yield. Mp: 146-147 °C. 'H NMR (400
MHz, Chloroform-d) 6 7.70 (d, /= 8.1 Hz, 2H), 7.15 (d, J
=7.9 Hz,2H), 7.00—6.88 (m, 2H), 6.64-6.54 (m, 2H), 5.91
'T‘ (d, J=15.8 Hz, 1H), 5.47 (dd, J=15.8, 8.2 Hz, 1H), 4.76
(dd, J= 8.3, 5.9 Hz, 1H), 3.66 (td, J = 8.2, 6.0 Hz, 1H),
2.93 (s, 6H), 2.28 (s, 3H), 1.80 (d, /= 12.9 Hz, 1H), 1.74-1.58 (m, 4H), 1.48-1.37 (m,
1H), 1.21-0.91 (m, 5H). *C NMR (101 MHz, CDCIs) § 150.0, 142.9, 138.2, 132.0,
129.4,127.3, 127.2, 124.9, 122.7, 112.2, 61.7, 43.1, 40.5, 29.2, 28.9, 26.3, 26.0, 26.0,
21.4. HRMS (ESI) Calcd for [C24H32N2NaO»S, M+Na]": 435.2082, Found: 435.2080.

:

~

(E)-N-(1-cyclohexyl-3-(naphthalen-2-yl)allyl)-4-methylbenzenesulfonamide (4j))
NHTs White crystal, 98% yield. Mp: 98-99 °C. 'H NMR (400
X MHz, Chloroform-d) 6 7.81-7.62 (m, SH), 7.42 (ddd, J =
OO ‘ 11.9,4.7, 1.8 Hz, 3H), 7.23 (dd, J=8.5, 1.8 Hz, 1H), 7.09
(d, J=8.0 Hz, 2H), 6.17 (d, J=15.8 Hz, 1H), 5.80 (dd, J
=15.8, 8.2 Hz, 1H), 5.22 (d, J = 8.5 Hz, 1H), 3.76 (q, J = 7.8 Hz, 1H), 2.12 (s, 3H),
1.86 (d, J=12.7 Hz, 1H), 1.78-1.56 (m, 4H), 1.53—-1.43 (m, 1H), 1.24-0.94 (m, 5H).
3C NMR (101 MHz, CDCls) § 143.0, 138.3, 133.9, 133.4, 132.9, 132.1, 129.4, 127.8,

127.8, 127.6, 127.3, 126.2, 126.2, 125.8, 123.5, 61.6, 42.9, 29.1, 26.3, 26.0, 21.3.
HRMS (ESI) Calcd for [C26H20NNaO»S, M+Na]*: 442.1817, Found: 442.1815.

(E)-N-(1-cyclohexyl-3-(ferrocenyl)allyl)-4-methylbenzenesulfonamide (4k)
NHTs Orange solid, 95% yield. Mp: 116-117 °C. 'H NMR (400 MHz,
NN Chloroform-d) 6 7.75 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H),
Y 587 (d, J=15.7 Hz, 1H), 5.40 (dd, J=15.7, 7.8 Hz, 1H), 4.87 (d,
Fe J=28.2 Hz, 1H), 4.14 (s, 3H), 4.10 (s, 1H), 4.00 (s, 5H), 3.59 (q, J
@ =17.5 Hz, 1H), 2.35 (s, 3H), 1.81-1.57 (m, 5H), 1.46—1.35 (m, 1H),
1.24-0.90 (m, 5H). *C NMR (101 MHz, CDCl;3) § 143.0, 138.3, 129.5, 129.5, 127.2,
124.5, 82.2, 69.0, 68.6, 68.6, 67.1, 66.1, 61.3, 42.9, 29.1, 28.9, 26.3, 26.0, 26.0, 21.5.
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HRMS (ESI) Caled for [C2sH31 FeNNaO,S, M+Na]*: 500.1323, Found: 500.1320.

(E)-N-(1-cyclohexyl-3-(furan-2-yl)allyl)-4-methylbenzenesulfonamide (41)
NHTs Viscous liquid, 60% yield. '"H NMR (400 MHz, Chloroform-d)
QN 07.70 (d, J=8.3 Hz, 2H), 7.26 (d, /= 5.2 Hz, IH), 7.18 (d, J =
\_0 8.1 Hz, 2H), 6.31 (dd, J=3.2, 1.8 Hz, 1H), 6.03 (d, /= 3.2 Hz,
1H), 5.91 (d, J=15.8 Hz, 1H), 5.69 (dd, J=15.8, 7.8 Hz, 1H),
4.70 (d, J = 8.4 Hz, 1H), 3.67 (q, J = 7.9 Hz, 1H), 2.32 (s, 3H), 1.79—-1.56 (m, 5H),
1.49-1.37 (m, 1H), 1.23-0.84 (m, 5H). '3C NMR (101 MHz, CDCls) § 151.8, 143.1,
141.8,138.0,129.4,127.3,125.9,120.3, 111.2, 107.9, 61.0, 42.9, 28.9, 28.9, 26.2, 25.9,
25.9, 21.4. HRMS (ESI) Calcd for [C20H2sNNaOsS, M+Na]": 382.1453, Found:

382.1450.

(E)-N-(1-cyclohexyl-3-(5-methylfuran-2-yl)allyl)-4-methylbenzenesulfonamide
(4m)

NHTs White solid, 90% yield. Mp: 141-142 °C. '"H NMR (400 MHz,
Chloroform-d) 6 7.72 (d, J = 8.0 Hz, 2H), 7.16 (d, J = 7.9 Hz,
2H), 5.88 (q, J = 3.5 Hz, 2H), 5.80 (d, J = 15.7 Hz, 1H), 5.59
(dd, J=15.8, 8.0 Hz, 1H), 5.13 (d, J= 8.5 Hz, 1H), 3.63 (q, J =
7.7Hz, 1H), 2.31 (s, 3H), 2.22 (s, 3H), 1.81-1.73 (m, 1H), 1.72—-1.54 (m, 4H), 1.42 (tdt,
J=12.0, 6.5, 3.2 Hz, 1H), 1.19-0.90 (m, 5H). *C NMR (101 MHz, CDCls) § 146.4,
145.1, 137.6, 132.9, 124.0, 122.0, 118.9, 115.1, 103.8, 101.9, 56.0, 37.6, 23.7, 23.6,
20.9,20.7,20.7, 16.0, 8.3. HRMS (ESI) Calcd for [C21H27NNaO3S, M+Na]*: 396.1609,
Found: 396.1610.

(E)-N-(1-cyclohexyl-3-(5-methylthiophen-2-yl)allyl)-4-methylbenzenesulfonamide
(4n)

NHTs Yellow powder, 45% yield. Mp: 107108 °C. 'H NMR (400

A MHz, Chloroform-d) 6 7.72 (d, J= 8.3 Hz, 2H), 7.21 (d, J= 8.0

\\S Hz, 2H), 6.60—6.49 (m, 2H), 6.10 (d, /= 15.6 Hz, 1H), 5.41 (dd,

J=15.6,8.0 Hz, 1H), 4.65 (d,/J=8.4 Hz, 1H), 3.67 (td, J = 8.1,

6.1 Hz, 1H), 2.44 (s, 3H), 2.34 (s, 3H), 1.84-1.59 (m, 5H), 1.43

(s, 1H), 1.26-0.90 (m, 5H). 3*C NMR (101 MHz, CDCl3) & 143.1, 139.3, 139.0, 138.1,

129.4, 127.3, 125.9, 125.6, 125.5, 125.3, 61.2, 42.9, 29.0, 29.0, 26.2, 25.9, 21.4, 15.5.
HRMS (ESI) Calcd for [C21H27NNaO>S>, M+Na]™: 412.1381, Found: 412.1380.

(E)-N-(1-cyclohexyl-4-phenylbut-3-en-1-yl)-4-methylbenzenesulfonamide (40)

White solid, 83% yield. Mp: 152-153 °C. 'H NMR (400
MHz, Chloroform-d) 6 7.71 (d, J = 8.2 Hz, 2H), 7.30-7.24
(m, 2H), 7.21 (d, J = 7.1 Hz, 1H), 7.19-7.13 (m, 4H), 6.22
(d, J=15.8 Hz, 1H), 5.76 (dt, J=15.3, 7.4 Hz, 1H), 4.62 (d,
J=28.4Hz, 1H), 3.17 (p, /= 6.2, 5.6 Hz, 1H), 2.35 (s, 3H), 2.22 (qt, J = 14.4, 6.6 Hz,
2H), 1.78-1.67 (m, 3H), 1.67-1.60 (m, 2H), 1.54-1.43 (m, 1H), 1.24-0.85 (m, 5H). *C
NMR (101 MHz, CDCl3) 6 143.0,138.2,137.0, 133.3,129.5, 128.4, 127.3, 127.0, 126.1,

NHTs
=
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125.5, 58.6, 41.4, 35.2, 28.9, 28.7, 26.3, 26.1, 21.5. HRMS (ESI) Calcd for
[C23H2sNO2S, M-H]: 382.1841, Found: 382.1843.

N-(1-cyclohexyl-3-cyclohexylidenepropyl)-4-methylbenzenesulfonamide (4p)
NHTs White solid, 38% yield. Mp: 108-109 °C. '"H NMR (400 MHz,

_ Chloroform-d) 6 7.74 (d, J = 8.2 Hz, 2H), 7.28 (d, J = 8.0 Hz,
2H), 4.72 (t,J=7.3 Hz, 1H), 4.44 (d, /= 8.4 Hz, 1H), 3.01 (dt,
J=12.0, 6.0 Hz, 1H), 2.42 (s, 3H), 2.10-1.85 (m, 6H), 1.78—

1.33 (m, 12H), 1.23-0.80 (m, 5H). 3*C NMR (101 MHz, CDCl3) § 143.1, 142.9, 138.3,
129.5,127.1, 115.8, 58.9,40.6, 37.2, 29.2, 29.0, 28.7, 28.5, 28.4,27.8, 26.7, 26 .4, 26.2,
21.5. HRMS (ESI) Calcd for [C22H34NO:2S, M+H]™: 376.2310, Found: 376.2306.

(E)-N-(1-cyclohexylhept-3-en-1-yl)-4-methylbenzenesulfonamide (4q)
NHT Colorless oil, 36% yield. "H NMR (400 MHz, Chloroform-d)
S

§7.73 (d, J = 8.1 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 5.28 (dt,
\/\N\O J=14.0, 6.7 Hz, 1H), 5.00 (dt, J= 14.8, 7.2 Hz, 1H), 4.39 (d,
J=8.3 Hz, 1H), 3.12-2.99 (m, 1H), 2.42 (s, 3H), 1.98 (q, J =

6.4 Hz, 2H), 1.84 (q, J= 7.2 Hz, 2H), 1.75-1.65 (m, 3H), 1.65-1.55 (m, 2H), 1.45-1.35
(m, 1H), 1.29 (q, J = 7.0 Hz, 2H), 1.17-1.05 (m, 3H), 1.02-0.90 (m, 2H), 0.86 (t, J =
7.3 Hz, 3H). '3C NMR (101 MHz, CDCL) § 143.0, 138.4, 134.7, 129.4, 127.1, 124.9,
58.4, 40.8, 34.6, 34.5, 29.0, 28.7, 26.3, 26.2, 22.5, 21.5, 13.6. HRMS (ESI) Calcd for
[C20H3:NO,S, M+H]': 350.2154, Found: 350.2151.

(E)-N-(1-cyclohexyl-4-(trimethylsilyl)but-3-en-1-yl)-4-methylbenzenesulfonamide
(4r-H)
NHTs Colorless liquid, 15% yield. '"H NMR (400 MHz, Chloroform-

™S d)57.83 (d,J=8.2 Hz, 2H), 7.39 (d, J = 8.1 Hz, 2H), 5.77 (dt,
~ J=18.4, 6.5 Hz, 1H), 5.65 (d, J= 18.5 Hz, 1H), 443 (d, J =
8.2 Hz, 1H), 3.21 (dt, J= 12.1, 6.0 Hz, 1H), 2.52 (s, 3H), 2.22

(t,J = 6.3 Hz, 2H), 1.84-1.64 (m, SH), 1.58-1.46 (m, 1H), 1.22 (dq, J=21.6, 12.5 Hz,
3H), 1.11-0.90 (m, 2H), 0.09 (s, 9H). '3C NMR (101 MHz, CDCl3) § 144.4, 142.8,
139.6, 136.5, 130.9, 128.4, 59.3, 42.3, 40.2, 30.1, 30.0, 27.7, 27.5, 22.8, 0.0. HRMS
(ESI) Caled for [C20H33NNaO2SSi, M+Na]*: 402.1899, Found: 402.1898.

(E)-N-(1-cyclohexyl-4-(trimethylsilyl)but-3-en-1-yl)-4-methylbenzenesulfonamide
(4r-A)
Colorless liquid, 42% yield. '"H NMR (400 MHz, Chloroform-
d)o7.71 (d,J=8.2 Hz, 2H), 7.25 (d, /= 8.1 Hz, 2H), 5.19 (dt,
~ J=15.6, 8.1 Hz, 1H), 4.90 (dd, J=15.2, 8.0 Hz, 1H), 4.64 (d,
J=28.1Hz, 1H), 3.49 (q, /= 7.9 Hz, 1H), 2.40 (s, 3H), 1.76—
1.57 (m, 5H), 1.39-1.29 (m, 1H), 1.26-0.82 (m, 7H), —0.10 (s, 9H). '3C NMR (101
MHz, CDCls) 6 144.8, 140.5, 131.8, 131.3, 129.2, 127.9, 63.4, 45.1, 31.1, 30.6, 28.3,
28.0, 28.0, 24.7, 23.5, 0.0. HRMS (ESI) Calcd for [C20H33NNaO,SSi, M+Na]":
402.1899, Found: 402.1897.

NHTs
TMS
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(E)-N-(1-cyclohexyl-3-(3,5-dimethoxyphenyl)allyl)-4-methylbenzenesulfonamide
(4s)
NHTs  White solid. Mp: 137-138 °C. 78% yield. '"H NMR (400 MHz,

MeO X cy Chloroform-d)§7.72(d, J=8.0 Hz, 2H), 7.15 (d, /= 7.9 Hz,

2H), 6.31 (s, 1H), 6.21 (s, 2H), 5.98 (d, J = 15.8 Hz, 1H),

5.68 (dd, J=15.8,8.1 Hz, 1H), 5.23 (d, /= 8.5 Hz, 1H), 3.75

(s, 7H), 2.27 (s, 3H), 1.80 (d, /= 7.3 Hz, 1H), 1.75 — 1.56 (m,
4H), 1.50 — 1.38 (m, 1H), 1.22 — 0.89 (m, 5H). *C NMR (101 MHz, CDCI3) & 160.7,
143.1,138.5,138.3,132.0, 129.4, 127.9, 127.3, 104.5,99.7,61.4, 55.3,42.9,29.1, 29.1,
26.2,26.0, 21.3. HRMS (ESI) Calcd for [C24H31NNaO4S, M+Na]™: 452.1871, Found:
452.1870.

OMe

N-((E)-1-cyclohexyl-3-((8R,95,135)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-cyclopenta[a]phenanthren-3-yl)allyl)-4-
methylbenzenesulfonamide (4t)

NHTs White foam. Mp: 134-135 °C. 97% yield. "H NMR
(400 MHz, Chloroform-d) 6 7.70 (d, J = 8.2 Hz,
2H), 7.20 — 7.09 (m, 3H), 6.84 (d, /= 8.1 Hz, 1H),
6.79 (s, 1H), 5.98 (d, /= 15.8 Hz, 1H), 5.66 (dd, J
=16.5, 8.6 Hz, 1H), 4.88 —4.80 (m, 1H), 3.67 (q, J
=7.4 Hz, 1H), 2.91 — 2.76 (m, 2H), 2.49 (dd, J =
18.8, 8.6 Hz, 1H), 2.42 — 2.35 (m, 1H), 2.30 — 2.20 (m, 4H), 2.18 — 1.89 (m, 4H), 1.77
(d,J=12.6 Hz, 1H), 1.72 — 1.35 (m, 12H), 1.22 — 0.90 (m, 5H), 0.88 (s, 3H). '°C NMR
(101 MHz, CDCls) ¢ 220.8, 142.9, 139.3, 138.3, 136.4, 134.0, 131.7, 129.4, 127.3,
127.0, 126.8, 125.4, 123.9, 123.7, 100.0, 61.4, 50.5, 48.0, 44.4, 43.0, 38.2, 35.9, 31.6,
29.4, 29.1, 29.0, 26.5, 26.3, 26.0, 25.7, 21.6, 21.4, 13.8. HRMS (ESI) Calcd for
[C34H43NNaO3S, M+Na]": 568.2861, Found: 568.2860.

(E)-N-(4-(3-(4-fluorophenoxy)phenyl)but-3-en-2-yl)-4-
methylbenzenesulfonamide (4u)
Colorless oil. 62% yield (72% yield for gram scale).

NHTs
o S "H NMR (400 MHz, Chloroform-d) § 7.75 (d, J= 8.2
/@ Hz, 2H), 7.27 — 7.16 (m, 3H), 7.02 (t, J = 8.6 Hz, 2H),
F 6.98 — 6.92 (m, 2H), 6.89 (d, J = 7.7 Hz, 1H), 6.82 —

6.74 (m, 2H), 6.25 (d, J = 15.9 Hz, 1H), 5.82 (dd, J = 15.9, 6.7 Hz, 1H), 5.03 (d, J =
7.6 Hz, 1H), 4.05 (q, J = 6.8 Hz, 1H), 2.34 (s, 3H), 1.23 (d, J = 6.8 Hz, 3H). 3C NMR
(101 MHz, CDCls) § 160.0, 157.7, 157.6, 152.8, 143.3, 138.3, 138.0, 131.2, 129.8,
129.8, 129.6, 127.3, 121.5, 120.4, 120.3, 117.5, 116.5, 116.2, 116.2, 51.6, 21.8, 21.4.
HRMS (ESI) Calcd for [C23H2FNNaOsS, M+Na]*: 434.1202, Found: 434.1200.
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5. Mechanism study

5.1 Exclusion of alkene metathesis mechanism

Table S3 Alkenyl exchange of styrene with allylamines containing different vinyl
groups

R!' NHTs Ni(COD), (10 mol %) NHTs R’
PCys (20 mol%)
/\ 2 \ 3 \ 2
Ph™m™ + R g Cy hexane Ph Cy + R .
R 100 °C, 12 h R
1a 2a—d 3a
NHTs NHTs )\)N\HTS NHTs
Allylamines 2 \)\Cy /\)\Cy Ny Cy
2a 2b 2c 2d’
Conversion and  100% conv. 89% conv. 67% conv. 20% conv.
yield of 3a 99% vyield 86% vyield 64% vyield 18% vyield

* 15 mol% of TsNH, was added

Reaction was conducted under condition A. Products were analyzed by NMR using
diphenylmethane as internal standard. The allylamine substrates containing different
vinyl group (2a-d) afforded the same product 3a, which shows that the reaction
proceeds via alkenyl exchange mechanism, instead of alkene metathesis mechanism.

5.2 Quenching experiment

Scheme S3 Capture intermediate by CO

0]
NHTs CO (ball ) NHTs TsN
alloon
Z + Ni(COD), + PCys Z
toluene, 80°C, 8 h
2a 2a 5 (68%)
0.45 mmol 0.225 mmol 0.225 mmol 0.30 mmol 0.15 mmol

In an argon-filled glove-box, an oven-dried Schlenk tube was charged with a stir
bar, catalyst precursor Ni(COD); (61.8 mg, 0.225 mmol), ligand PCy3 (69 mg, 0.225
mmol), and 2 mL toluene was added subsequently. The catalytic system was stirred 15
minutes until nickel precursor was completely dissolved. Then 2a (0.45 mmol, 131.9
mg) was added to the solution and kept stirring at 80 °C for 0.5 h. The solution’s color
turned to bright red and no precipitate appeared. Then Argon balloon was replaced fast
with a CO balloon. CO was allowed to diffuse slowly into the tube. The reaction mixture
was hold still in the 80 °C oil bath for additional 7.5 hours. The color of the reaction
mixture turned gradually from red to pale yellow and it was then quenched with diluted
HCI and extracted with Et2O (15 mL, 3 times). Combined organic phase was dried with
NaySO4. Then it was filtered and the solvent were removed under vacuum. The pure
product 5§ was obtained by column chromatography on silica gel (PE/EA = 10:1, v/v).
The yield for 5 is 68% based on the amount of nickel catalyst.
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5-cyclohexyl-1-tosylpyrrolidin-2-one® (5)
o White solid, 68% yield. '"H NMR (400 MHz, Chloroform-d) § 7.96 (d,
Ts N J=8.3 Hz, 2H), 7.33 (d, /= 8.1 Hz, 2H), 4.34 (dd, /= 9.1, 2.6 Hz, 1H),
2.49 —2.29 (m, 5H), 2.17 — 2.02 (m, 2H), 1.96 — 1.88 (m, 1H), 1.85 —
1.76 (m, 1H), 1.75 - 1.62 (m, 3H), 1.38 — 1.24 (m, 2H), 1.15 - 0.98 (m,
3H), 0.88 —0.82 (m, 1H). 3*C NMR (101 MHz, CDCl3) § 173.99, 144.88,
135.97, 129.38, 128.38, 64.78, 41.62, 31.79, 29.52, 26.34, 26.15, 25.80, 25.74, 21.67,

19.77.

5.3 Deuterium-labeling experiment

Scheme S4 The alkenyl exchange reactions with deuterium-labeled styrene,
deuterium-labeled 2a

95% D

a) . \ NHTs
NHTs  Ni(COD), (10 mol %)
PCy3 (20 mol% = X 84% yield
dg-stryene  + XX c s ( 0, D5+ | Cy
Y hexane, 100 °C, 12 h o
2a d-3a
58% D
97% D
b) . \ NHTs
NDTs Ni(COD), (10 mol %)
dg-stryene  + \)\C PCy3(20mol%) o~ N oy 80% yield
Y hexane, 100 °C, 12 h 51 \
d-2a 75% D d,-3a
c)
95% D
MeO ° NDTs Ni(COD), (10 mol%)
N PCys (20 mol%)
+ AN S
Cy hexane, 100 °C,6 h
OMe
1s d-2a
3% D 26% D 8% D
T XD NHTs ~ e
MeO MeO ~D(H) D(H) NHTs
X Cy S
+ D(H) + (H)D Cy
. 22% D oM f )
e
OMe ’ 24%D 8%D 5% D
d-4s (60% yield) d-1s (20% recovery) d-2a (14% recovery)

The reactions in Scheme S4 were carried out under the standard conditions while
substrates ratios are 1:1. Deuterium ratios were determined by NMR. Reaction was
stopped ahead of standard time in order to track all separable deuterated substances.

5.4 Decomposition experiment

Scheme S5. Decomposition of 3r
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NHTs Ni(COD), (1 equiv)

4 PCys; (2 equiv. X N
Y3 (2 equiv.) + 0 + TsNH,
TsNH, (15 mol%)
toluene, 100 °C, 3 h
3r 77% conversion 74% ~5% 62%

The decomposition of 3r was carried out under the standard condition. After
quenching reaction, styrene and benzaldehyde were detected by GC, TsNH; and
remained 3r were detected by NMR.

5.5 Reversible evidence

Scheme S6 Reaction 3r and 4-'Bu-styrene

NHTs Ni(COD), (10 mol %) NHTs
PCy3 (20 mol%) = \(j
/\©\ TsNH, (15 mol %)
toluene
100 °C, 12 h
3r (5 equiv.) 4v, 78% yield 1a, 75% yield (GC)

Under our previous standard conditions, 3r was used as starting material and
reacted with 5 equiv. of 4-'Bu-styrene (Scheme S6). After 12 hours, the reaction mixture
was quenched and analyzed by GC and NMR using CH3NO; as internal standard (Fig.
S1). 4v was obtained in 78% yield. There is no 1-phenyl-2-(4-‘Bu-phenyl)ethene was
observed. This experiment shows a fully reversible mechanism of alkenyl exchange

reaction, instead of a metathesis reaction.

Fig. S1. Crude NMR spectrum of scheme S6
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6. Synthesis of BW B70C

Gram scale experiment to acquire 4u

In an argon-filled glove-box, an oven-dried 120 mL sealed tube was charged with a
stir bar, catalyst precursor Ni(COD),, ligand PCy3. 20 mL hexane was injected into the
tube and the mixture was stirred for 5 min at room temperature. 6 mmol of the
corresponding alkene was added and the yellow solution turned red instantly. § mmol
of liquid 2i was added in one portion when all the catalyst precursors were dissolved.
(Attention: liquid allylamine would deactivate solid Ni(COD), instantly by direct
contact.) The tube was sealed and heated at 100 °C for 16 h. After cooling to room
temperature, the reaction mixture was diluted with ethyl acetate and quenched with 0.5
mL HCI (1 N). It was passed through a shot pad of silica gel and dried with Na;SOs.
Crude product was obtained when solvent was removed under vacuum. Yield was
determined by NMR using CH2Br» as internal standard. It was used without further

purification.
Scheme S7 Synthesis route of BW B70C

- standard cond. /\)\ AIBN, "Bu3SnH /\)\
ArAO Wittig A i Ar X NT 3 Ar X NHBz

90% 2) NaH, BzCl 65%
7 8 61% 10
1) CpoZrHCI o) .
2) mCPBA A \ _TMSNCO _ /©/ Are /@/ \@E
> r
3) NH,OH-HClI w >99% F
43% 11
12 (BW-B70C)

Aldehyde 7 was purchased from Alfa Aeser or prepared by the literature
procedure.” Corresponding alkene 8 was synthesized by Wittig reaction following our
previous protocal.*

(E)-N-(4-(3-(4-fluorophenoxy)phenyl)but-3-en-2-yl)benzamide (9)

The titled compound was synthesized from crude 4u which was prepared in the
gram scale experiment. An oven-dried 100 mL Schlenk bottle equipped with magnetic
stir bar was charged with NaH (10 mmol, 2.4 g) and 30 mL THF. Crude 4u was
dissolved in 10 mL THF and transferred to the NaH suspension via a syringe. Benzoyl
chloride was added. The mixture was stirred for additional 2 h and monitored by TLC
(PE:EA=5:1, RF = 0.65). It was then quenched with saturated NH4Cl and extract with
EA. Crude product was purified by flash column chromatography to afford sticky
colorless liquid (2.3 g, 61% for two steps). Attention, remaining 2i from the last step
would form amide as well and hard to exclude them all. However, it would be easier to
separate when obtaining the hydroxylamine. "H NMR (400 MHz, Chloroform-d) § 7.68
(d, J=8.2 Hz, 2H), 7.48 (t, J = 6.7 Hz, 3H), 7.35 (t, J= 7.7 Hz, 2H), 7.25 (t, J="7.9
Hz, 1H), 7.20 (d, J = 8.0 Hz, 2H), 7.08 — 7.00 (m, 3H), 7.02 — 6.93 (m, 2H), 6.90 (s,
1H), 6.84 (d, J=8.1 Hz, 1H), 6.50 (dd, J=16.0, 7.4 Hz, 1H), 6.25 (d, J=16.0 Hz, 1H),

4.89 (p, J = 6.7 Hz, 1H), 2.35 (s, 3H), 1.66 (d, J = 6.9 Hz, 3H). 1*C NMR (101 MHz,
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CDCl3) 6 172.0, 161.3, 160.0, 157.8, 157.6, 152.9, 144.7, 138.4, 136.7, 136.3, 131.7,
131.6,130.1, 129.9, 129.5, 128.5,128.3,128.1, 121.5,120.4, 120.4, 117.7, 116.6, 116.5,
116.2, 58.8, 21.6, 20.1. HRMS (ESI) Calcd for [C30H26FNNaO4S, M+Na]*: 538.1464,
Found: 538.1465.

(E)-N-(4-(3-(4-fluorophenoxy)phenyl)but-3-en-2-yl)hydroxylamine (11)

Desulfonylation was conducted according to literature.® A solution of crude 9 (1.8
g, 3 mmol) in degassed toluene (100 mL) was heated to reflux and freshly distilled
Bu3SnH (2.18 g, 7.5 mmol) and AIBN (98 mg, 0.6 mmol) were added in one portion as
a solution in toluene (20 ml) under an nitrogen atmosphere. 0.1 Equivalents of AIBN
was added portionwise in toluene (2 mL) every 0.5h until the reaction had gone to
completion (2.5 h) as indicated by TLC analysis (PE:EA=5:1, RF = 0.18). The toluene
was then removed in vacuo and diethyl ether (100 mL) and aqueous potassium fluoride
(8%, 50ml) were added to the residue and the mixture stirred for 2 h. The organic layer
was separated, washed with water and brine, dried (MgSO4) and evaporated under
reduced pressure to afford crude benzamide 10. 'H NMR (400 MHz, Chloroform-d) &
7.79 (d,J=7.1 Hz, 2H), 7.53 — 7.48 (m, 1H), 7.44 (t, J=7.3 Hz, 2H), 7.26 (d, J=15.7
Hz, 1H), 7.10 (d, J= 7.6 Hz, 1H), 7.07 — 6.92 (m, 5H), 6.84 (d, /= 8.1 Hz, 1H), 6.53
(d, J=15.9 Hz, 1H), 6.23 (dd, J=16.0, 5.7 Hz, 1H), 6.13 (d, /= 7.8 Hz, 1H), 4.95 (h,
J=7.2Hz, 2H), 1.44 (d, /= 6.8 Hz, 3H).

Hydroxylamine was synthesized according to literature” with slight modification.
A solution of crude benzamide 10 (1 mmol, 1equiv.) in anhydrous DCM (3.0 mL) was
added dropwise to a suspension of Cp2ZrHCI (2.5 mmol) in anhydrous DCM (20 mL)
at -20 °C under argon atmosphere. After 10 minutes, the mixture is gradually warmed
to RT, and stirred 50 min. at rt. The solution® was concentrated to around 3 mL and 50
mL anhydrous hexane was added. The mixture was then passed through a pad of basic
alumina and washed with hexane. The filtrate (crude imine, PE:EA = 20:1, RF = 0.8)
was concentrated and dissolved in 5 mL DCM. A solution of meta-chloroperbenzoic
acid (85%, 1 mmol) in DCM (6 mL) was added dropwise at 0 <C over 1.5 h. The mixture
was stirred for 30 min and the white precipitate was then filtered off. The filtrate was
washed with a 10% solution of K2CO3 (70 mL), dried with MgSOs, and concentrated
under reduced pressure to give a pale yellow oil (crude oxaziridine, PE:EA = 20:1, RF
= 0.85, unstable on silica gel). The oxaziridine was dissolved in methanol (2 mL) and
hydroxylamine hydrochloride (5 mmol) was added. The mixture was stirred overnight.
4N hydrochloric acid (2 mL) was added and the mixture was concentrated under
reduced pressure. The residue was dissolved in water and ether and the aqueous phase
was washed with diethyl ether until no nonpolar compounds were observed by TLC
analysis (crude hydroxylamine, DCM:MeOH = 20:1, RF = 0.3). The aqueous phase
was neutralized with sodium carbonate, saturated with sodium chloride, and then
extracted with chloroform (8 x 5 mL). The organic phases were combined, dried with
MgSOQg4, and concentrated under reduced pressure to afford crude product which was
purified by flash column chromatography (colorless oil, 77 mg, from 9 to 11, 28%
yield)."H NMR (400 MHz, Chloroform-d) § 7.37 — 7.19 (m, 1H), 7.09 (d, J = 7.6 Hz,
1H), 7.04 — 6.90 (m, 5SH), 6.82 (d, /= 7.9 Hz, 1H), 6.47 (d, J=15.9 Hz, 1H), 6.12 (dd,
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J=15.9,7.5 Hz, 1H), 3.68 (p, J= 6.5 Hz, 1H), 1.22 (d, J= 6.4 Hz, 3H). *C NMR (101
MHz, CDCl) & 160.0, 157.9, 157.6, 152.9, 152.9, 138.8, 131.5, 131.2, 129.9, 121.4,
120.5, 120.5, 117.6, 116.5, 116.2, 116.2, 59.7, 18.0. The free hydroxylamine obtained
decomposes in a few hours and HRMS was not successful.

(E)-1-(4-(3-(4-fluorophenoxy)phenyl)but-3-en-2-yl)-1-hydroxyurea (12)
Hydroxylamine was synthesized according to literature'! with slight modification. To a
solution of hydroxylamine 11 (77 mg, 0.28 mmol) in degassed THF (2 mL) was added
TMSNCO (1.5 mmol) at room temperature, and the resulting solution was heated to
60°C and stirred for 2 h. Several drops of water were then introduced, and the resulting
mixture was stirred for an additional 30 min (TLC, DCM:MeOH=20:1, RF = 0.4). The
mixture was concentrated in vacuo, and the residue was loaded to silica gel and purified
by flash column chromatography (white solid, 89 mg, 99% yield, Mp: 130-131 °C). 'H
NMR (400 MHz, DMSO-ds) 6 9.05 (s, 1H), 7.33 (t, J= 7.9 Hz, 1H), 7.28 — 7.15 (m,
3H), 7.11 — 7.04 (m, 2H), 7.01 (s, 1H), 6.85 (dd, /= 7.9, 2.2 Hz, 1H), 6.47 (d, J=16.2
Hz, 1H), 6.38 (s, 2H), 6.29 (dd, J=16.2, 6.2 Hz, 1H), 4.81 (p, /= 6.3 Hz, 1H), 1.21 (d,
J = 6.8 Hz, 3H). C NMR (101 MHz, DMSO) § 161.5, 161.5, 159.3, 157.3, 156.9,
152.6, 139.0, 131.5, 130.2, 128.9, 121.2, 120.6, 120.5, 117.1, 116.7, 116.4, 115.7, 54.1,
16.5. HRMS (ESI) Calcd for [Ci7H17FN2NaOs, M+Na]": 339.1121, Found: 339.1120.
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Date
21 Modification — 2018-05-20T16:27:00
Date
22 Cla
23 Spectrometer  100. 62
" " | (o Frequency
' ) ' il 24 Spectral Width 3571
25 Lowest ~7796.
Frequency
26 Nucleus 13C
27 Acquired Size 16384
28 Spectral S 32768
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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NN NMWOONTOT-rRIMOUNNOIMENO-ON - ONNANRNONDNON®OON W 8000
N-CDOULTA—NORNNOIO-—OMNe-—NOTITNMANOXMNMANC-——ONDONONETODM— OO DLW
NRNNNWNNYIYITRQARQO0a0N000NMmAmMmMMANNNNNNNTOYIMONNNNN
NNNNUununununununsFIFIFIFIIMammamommamaonmeanmnn®mmaes === - === - Parameter Value
NN P S S S S 5 J S S TS S S S S |
—— L - rrem 7500 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-4-179-2-tm/
7000 1/ fid
2 Title fe-4-179-2-tm/ 1
NHTs . .
Somment
L 6500 mmen 1
/ 4 Origin Bruker BioSpin Gmbll
5 Owner nmr
6000 site

[o}

7 Spectrometer  spect
F5500 |5 Author
2m
9 Solvent coels
5000 10 Temperature 294.2
11 Pulse Sequence 7g30
2 Experime )
L4500 | 12 Experiment i
13 Probe 7116098 0688 (PA BBO
40051 BBF-H-D-05 Z
k4000 sP)
14 Number of 8
Scans
[3500 | 5 Receiver Gain 127
16 Relaxation 2.0000
L 3000 Delay
17 Pulse Width  10.0000
18 Presaturation
2500 Frequency
19 Acquisition  1.9999
Time
2000
20 Acquisition — 2018-07-12T15:34:38
| Date
1500 21 Modification  2018-07-12T15:34:00
Date
22 Class
L1000
23 Spectrometer  400. 15
Frequency
500 24 Spectral Width 8012.8
25 Lowest -2133.3
Frequency
-0
26 Nucleus 1
4 d 27 Acquired Size 16025
© %
PN r-500 28 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 00 -05 -1.0

AL e-vm N L 1400
nac-l2 3 o = ORRY
g. PR RCIIN RE8 5 833 Parameter Value
Jooaa = © © 3 o NN N 1 Data File Name C:/ Users/ Charlie/
NSNS/ | v/ | Y 1300 Desktop/ 2018-01-18/
W/ fe-4-179-2-tm/
2/ fid
NHTs 1200 2 Title fe-4-179-2-tm/ 2
= 3 Comment 1D 13C with
decoupling
1100 4 Origin Bruker BioSpin GmbH
(o) 5 Owner nmr
6 Site
1000
2m 7 Spectrometer spect
8 Author
900 9 Solvent cne1s
10 Temperature  294.8
L 800 11 Pulse Sequence zgpg30
12 Experiment D
13 Probe 7116098 0688 (PA BBO
L 700 40051 BBF-H-D-05 7
SP)
14 Number of 268
L 600 Scans
15 Receiver Gain 201
16 Relaxation 1.0000
L 500 Delay
17 Pulse Width  10.0000
18 Presaturation
400 Frequency
19 Acquisition  0.8999
Time
300 20 Acquisition  2018-07-12T15:45:17
Date
21 Modification  2018-07-12T15:45:00
200 Date
22 Class
23 Spectrometer  100. 63
k100
Frequency
24 Spectral Width 29761.9
Lo 25 Lowest ~3813.0
Frequency
26 Nucleus 13C
L-100 27 Acquired Size 26784
28 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20
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CC®OM CNOMOMNANCNDANNNNONON=MOTNON DD T DD N L2100
TNDYO OCANOVMM-OT - TANINMTINOOINST —ONRDON NN NONO
NRNN MnNYYO0O0RQANMMANNROORINNINOOVINYNS®QNN Parameter Value
NNNN nnnninnnssfFSISFITmmmmmmac-e--r-r—-r--—-0000J 2000
VY TS NEE——— S\ Eee——— r 1 Data File Name Charlie/
Desktop/ 2018-01-18/
1900 W/ fe-5-109-2-21/
1/ rid
1800 2 Title fe=5-109-2-21/ 1
3 Comment
1700
NHTs 1 Origin Bruker BioSpin GmbH
L1600 | Owner nmr
A = 6 Site
1500 7 Spectrometer  spect
2 8 Author
P 1400
9 Solvent cnc1s
L1300 | !0 Temperature — 294.1
11 Pulse Sequence zg30
L1200 | 12 Experiment n
13 Probe 5 mm PABBO BB/
L1100 19F-1H/ D Z-GRD
7116098/ 0225
L1000 | 14 Number of 8
Scans
L 900 15 Receiver Gain 91
16 Relaxation 1..0000
L 800 Delay
17 Pulse Width  9.8000
700 18 Presaturation
Frequency
600 19 Acquisition 4.0894
Time
500 20 Acquisition 2018-11-01T:
Date
400 21 Modification  2018-11-01T2:
Date
i 300 22¢
23 Spectrometer  400. 13
200 Freauency
1 24 Spectral Width 8012.8
- k100
I I 25 Lowest ~1535. 4
Frequency
ro 26
. . g e 26 Nucleus 1
I 4 & T4 d d #ERBRR S 27 Acquired Size 32768
o © IS o =] S S Moo~ Qo +-100
N - = - = M aAmmaaEm 28 Spectral Size 65536
T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
TONONMANNNT D0
ANODROOW—ON®MN - TINOOVWITMNWVWO®D= VO
NSONSMNOYNT =< RINOOAINT—e=MmMmIT OO T Parametor Value
MOBON——R AR T S W OMeo @~ QNN ANWNM— QYo o °
oMM mmANNNN - — fSYModsone— oo NNS 7500 . P ,
B k- DN MMANNNNN= — - = O I Data File Name C:/ Users/ Charlie/
‘\‘&WJ\‘M/ \/ \‘* N Fkﬂ_‘éé—i——‘——‘@/ Desktop/ 2018-01-18/
W/ fe-5-109-2-21/
7000 2/ rid
2 Title fe-5-109-2-21/ 2
L 6500 3 Comment 13CPD
4 Origin Bruker BioSpin Gmbil
NHTs 5 Owner e
N = 6000 6 site
7 Spectrometer spect
5500 8 Author
2p 9 Solvent cnels
5000 10 Temperature  294.8
11 Pulse Sequence zgpg30
12 Experiment 1D
4500
13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
L 2000 7116098/ 0225
14 Number of 16089
Scans
3500 15 Receiver Gain 205
16 Relaxation 1. 0000
Delay
3000 17 Pulse Width  9.3000
18 Presaturation
L 2500 Frequency
19 Acquisition  0.8039
Time
2000 20 Acquisition  2018-11-02T07:57:09
Date
21 Modification  2018-11-02T07:57:00
r 1500 Date
22 Class
1000 23 Spectrometer  100. 62
Frequency
24 Spectral Width 407609
500
25 Lowest 15349. 8
Frequency
Lo 26 Nucleus 13¢
27 Acquired Size 32768
28 Spectral Size 65536
F-500

T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20
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OO TONONOMNANONNONOOOANONYT - ORNNMONORNTIRMNETI - NOAMREANNNNND = O M s . Valu
ATNANRNNONN O NNNTOAND - ON DO NN ROV OOITINCTOOITITMNe OO NDO arameter alue
RRERRNROOUOANNANNNNNNOGOGORAVYOINGOOOOQQANNNANNNNNTNNNNNNMMO®D NN MN
NNNNNNNNNNNNNN NSO O nunnnnn nsISIITSTSTANNNNNNN-— O S S S| 1 Data File Name C:/ Users/ Charlie/
e T | et — e — Desktop/ 2018-01-18
w0/ e/
fe-4-3ah0-SM-C13/ 1/
fid
2 Title fe-4-3ah0-SM-C13/ 1
NHT: 3 Comment PROTON
S 4 origin Bruker BioSpin GmbH
= 5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent coe1s
10 Temperature 0.0
2q 11 Pulse Sequence zg30
12 Experiment 1
13 Probe 5 mm DUL 13C-1H/ D
Z-GRD 7108620/ 0010
14 Number of s
Scans
15 Receiver Gain 57
16 Relaxation 1.0000
Delay
17 Pulse Width 9. 1200
18 Presaturation
Frequency
19 Acquisition  4.0894
Time
20 Acquisition  2018-05-20T16:18:06
Date
21 Modification  2018-05-20T16:18:00
Date
1 22 Class
i 23 Spectrometer  400. 13
| Frequency
!
1 24 Spectral Width 8012.8
25 Lowest 1546.7
Frequency
& d o &' T L% TR & d 26 Nucleus 1
@® o~ < Q< o Q Qo C o <
S = - N S o == e < - 27 Acquired Size 32768
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10
O N == QN®QOMNINWLNNNN TN
BHBBNNOCOENRDCWN W NG Mo QUMWY Y Yo
FITMmmmammANNN NN = = Sa 00X Y— =<
PSR SRS S S S B mammmmN e~ Parameter Value
T — N T VY I Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-184)
1/ WP/ fe-4-3ah0-
SM-c13/ 2/ fid
NHTs 2 Title fe-1-3ah0-SM-C13/ 2
3 Comment C13CPD
= 4 Origin Bruker BioSpin Gubil
5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent coe1s
2q 10 Temperature 0.0
11 Pulse Sequence zgde30
12 Experiment D
13 Probe 5 mm DUL 13C-1H/ D 7|
GRD 7108620/ 0010
14 Number of Scans 727
15 Receiver Gain 33
16 Relaxation 1.0000
Delay
17 Pulse Width  9.4000
18 Presaturation
Frequency
19 Acquisition  1.1010
Time
20 Acquisition  2018-05-20T16:23:33
Date
21 Modification  2018-05-20T16:45:00
Date
22 Class
| 23 Spectrometer  100.62
| Frequency
24 Spectral Width 29761.9
25 Lowest ~1820.6
! Wl ! ! " Frequency
26 Nucleus 13¢
27 Acauired Size 32768
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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NNOMUONO®D®DWUMNNNLLOON ~~ VA= -—NOOUNNMDOVO-TMOOTULANMMOLOA
FANTNOORWMOD-—RNM-ON NIl —ORONLNMCORNONOMINCOONWLOTA Parameter Value
R RRRMNOOD M MOANNNNNINTITMNNNNNNT - 00
NNNNNNNNNNNOOSUWUBn®n << MM -~~~ =000 || paia File C:/ Users/ Charlie/
e[ 2 N ) ) e s
—— — i Name Desktop/ 2018-01-18]
wpr/ W/
fe-4-dae/ 1/ fid
2 Title fe-4-dae/ 1
NHTS 3 Comment PROTON
A 4 Origin Bruker BioSpin GmbH
5 Owner nmr.
6 Site
7 Spectrometer spect
8 Author
9 Solvent CcDC13
3e 10 Temperature 0.0
11 Pulse zg30
Sequence

12 Experiment 1D

13 Probe 5 mm DUL 13C-1H/ D
Z-GRD 7108620/ 0010
14 Number of 8
Scans

15 Receiver Gain 47
16 Relaxation  1.0000
Delay
17 Pulse Width  9.1200
18 Presaturation
Frequency
19 Acquisition  4.0894
Time
20 Acquisition 2018-05-31T22:53:09
Date
21 Modification 2018-05-31T22:53:00
Date

| 22 Cla

] 23 Spectrometer 400. 13
i Frequency

24 Spectral 8012.8
Width

25 Lowest ~1547.4
Frequency

26 Nucleus 1H
27 Acquired Size 32768

T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 2.

2011
1.001
1.01
1.001
1.037
3.013

1 218t
8.53]
2 3.1&\I

05 00 -0.5 -1.028Spectral Size 65536

w
N
=3
[

NNmm;n oY ©mem Parameter Value
MO O— BRGSO M 2V YO
TMMmmNNNNANA [ e owa - F
D i i IR n MmO NNNN - I Data File  C:/ Users/ Charlic/
e = | SNy &~/ Name Desktop/ 2018-01-18
w0/ W/
fe-d-dae/ 2/ fid
2 Title fe-d4-dae/ 2
NHTs 3 Comment [SEE)
oOrigin Bruker BioSpin Gubll
Owner nme
site

Spectrometer spect

§/

Author

©

Solvent cpe13

10 Temperature 0.0

3e

11 Pulse 2gde30
Sequence
12 Experiment 1
13 Probe 5 mm DUL 13C-1H/ D
7-GRD 7108620/ 0010;
14 Number of 974
Scans

15 Receiver Gain 29

16 Relaxation  1.0000
Delay

17 Pulse Width  9.4000

18 Presaturation
Frequency

19 Acquisition  1.1010
Time

N
3

Acquisition
Date

©

Modification 2018-05-31T23:29:00]
Date

22 Class

23 Spectrometer 100. 62
Frequency

24 Spectral 29761.9

Width

25 Lowest ~4820. 6
Frequency

26 Nucleus 13C
27 Acquired Size 32768

T T T T T T T T T T T L P, e
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10 -20°%°rectral Size o990
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7.768
7.747
7.287
7.273
7.253
7.247
7.233

WA= -—WLWLONO M NN NW!OO MmO @ RN
oI moOomnyY - O NINNO®K LM I INB
R I R QO oo 0oC ” NN
NNNNNOOGW®W®NW®G TS S S o - -

NHTs

T Py I L
5 a S S
2 3 - -
T T T T A T T R N T R R
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -I.
MONW!e—OTN~NMS
U B N ~ o n
SREREAALAS 5 85
== N
NHTs
X
3i
T T T T E T R T R R R R
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -2

Parameter

Data File
Name

®

Title

Comment

s ow

Origin

Owner

@

6 Site

S

Spectrometer

)

Author

©

Solvent
Temperature
Pulse
Sequence
Experiment

Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Cla

23 Spectrometer
Frequency

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral

Size 6

Value
C:/ Users/ Charlie/|
Desktop/ 2018-01-18
A/ WE/
FC-4-90-2/ 1/ fid
FC-4-90-2/ 1

H1

Bruker BioSpin Gmbll

nmr

spect

cpels

291.0

2830

1

7116098 0688 (PA
BBO 400S1 BBF-H-
D05 7 SP)

8

16
2..0000

10. 0000

1.9999

2018-04-04T15:10:55

2018-04-04T15:10: 00,

400. 15

8012.8

~2136.8

1H
16025

Parameter

Data File
Name

©

Title

@

Comment

IS

Origin

Owner

@

o

Site

S

Spectrometer

3

Author

©

Solvent
10 Temperature
11 Pulse

Sequence

12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22.C1

23 Spectrometer
Freauency

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
C:/ Users/ Charlie/|
Desktop/ 2018-01-18;
&/ wE/

FC-4-90-2/ 2/
FC-4-90-2/ 2

rid
ID 13C with H
decoupling

Bruker BioSpin Gmbi,

nmr

spect

cpeis
294.5

2gpg30

n

7116098 0688 (PA
BBO 40051 BBE-H-
D-05 Z SP)

59

201
1. 0000

10. 0000

0.8999

2018-04-04T15:14:27

2018-04-04T15:14: 00,

100. 63

29761. 9

~3813.0

13C

26784
65536
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NNOYTOVUTVNOOMOTO—OINONQNOM =
NNOOWM-O-RM-ONNSTNO®OW!M <
NNANANNN=ENY N0 00NN O WNNN ™ Paraneter value
NNNNNNNNOSOWBULBuuunsSSS S N
=\ N SN N=——" 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
2500 W/ fe-5-84-2-ple/
/ rid
2 Title fe-5-84-2-ple. 1. fid
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 site
2000
Spectrometer  spect
NHTs 8 Author
9 Solvent cne13
X CF3 10 Temperature  —547.5
11 Pulse Sequence zg30
3j 12 Experiment 1D
L1500 13 Probe 5 mm PABBO BB-1H/ D
7-GRD 7104450/ 0277
14 Number of 8
Scans
15 Receiver Gain 128
16 Relaxation 1.0000
Delay
17 Pulse Width  13.5000
r 1000 18 Presaturation
Frequency
19 Acquisition  1.9923
Time
20 Acquisition  2018-11-08T23:33:00
Date
21 Modification —2018-11-08T23:33:00
Date
500
22 C1
23 Spectrometer  400. 23
Frequency
24 Spectral Width 8223.7
25 Lowest ~1640. 3
Frequency
26 Nucleus 1
27 Acquired Size 16384
28 Spectral Size 65536

T T T T T T T T T T T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -

oSN ANMYS NN —Om
AOITITTODNMOD®OOOM Q2 o=o o
CMAANOVRY-~NINO LLos [ Parameter Value
$RRAAREYRERNEE S =
IomomaNNNANNN I b L 5000 I Data File NameC:/ Users/ Charlie/
| " N Desktop/ 2018-01-18/]
WpE/ fe-5-84-2-ple/|
2/ fid
2 Title fe-5-84-2-ple. 2. fid
4500 "
3 Comment C13cPD
4 Origin Bruker BioSpin GmbH
5 Owner common
NHTs 4000 6 Site
7 Spectrometer spect
8 Author
X CF;
3500 9 Solvent cpe13
3j 10 Temperature  —546.3
11 Pulse Sequence zgps30
12 Experinent 1
3000
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0277
14 Number of 1558
Scans
2500
15 Receiver Gain 203
16 Relaxation 1.0000
Delay
L 2000 17 Pulse Width  12.0000
18 Presaturation
Frequency
19 Acquisition  0.5506
L 1500 Time
20 Acquisition  2018-11-09T00:16:00
Date
21 Modification 2018-11-09T00:16:00
L 1000 Date
22 Cla
23 Spectrometer  100. 6
Frequency
[ 500 24 Spectral Width29761.9
25 Lowest ~4817. 6
| Frequency
26 Nucleus 13C
[} O
27 Acquired Size 16381
28 Spectral Size 32768

T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o -10
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TOMONOUUMINNONNOONOMNOVONNODNNNONDOOITMANC-TNOOTNODDOOW M= Parameter Value
OCTOITNODOITNOVOUTNONOUDIOTITNOONOONIMONINOVONITNANNONDOINAN— O D
ENAANNS S oM N00RRNNNNNMMNAN00nRnNTIIIIIITITINNNNNNNN == |1 Data File Nane C:/ Users/ Charlie/
NENNNNNNNNN OB nninmmcmmACO0OC00000000000000000000G0G00 a0 Desktop/ 2018-01-18
A S S S W S ——— L\ o o esktop,
—— —_— — ——— wpr/ W/
fe-4-117-1-again/
01-2-againl/
1/ fid
2 Title fe-4-201-2-againl/ 1
3 Comment PROTON
NHTs
1 Origin Bruker BioSpin Gmbll
NS 5 Owner e
6 Site
7 Spectrometer spect
8 Author
3K 9 Solvent cnc13
10 Temperature 0.0
11 Pulse Sequence zg30
12 Experiment )
13 Probe 5 mm DUL 13C-1H/ D
Z-GRD 7108620/ 0010
14 Number of 8
Scans
15 Receiver Gain 29
16 Relaxation 1.0000
Delay
17 Pulse Width  9.1200
18 Presaturation
Frequency
19 Acquisition  4.0894
Time
20 Acquisition  2018-05-19T11:
Date
21 Modification 2018-05-19T12:00:00
Date
22 Class
[ 23 Spectrometer  400. 13
Frequency
24 Spectral Width 8012, 8
25 Lowest ~1632. 4
o X o o - Frequency
4§37 4 g g ) SR
o ~ - - - - ” - o 27 Acquired Size 32768
T T T T T T T T T T T T T T T T T T T T T T T | 28 Spectral Size 65536
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1
NSmunToNY S Parametor Value
MO - RONNNG < n < o
TOMMmMANNNNA =] - < ] 1 Data File NameC:/ Users/ Charlie/
B © N 0 om !
[T L Y Desktop/ 2018-01-18
ety W/
fe-4-201-2-againl/
2/ rid
2 Title Fe-4-201-2-againl/ 2
3 Comment C13CPD
NHTs
4 Origin Bruker BioSpin GmbH
NN 5 Owner nmr
6 site
7 Spectrometer spect
8 Author
9 Solvent cnel3
3k 10 Temperature 0.0
11 Pulse Sequence zgde30
12 Experiment 1
13 Probe 5 mm DUL 13C-1H/ D
Z-GRD 7108620/ 0010
14 Number of 80
Scans
15 Receiver Gain 33
16 Relaxation 1.0000
Delay
17 Pulse Width  9.4000
18 Presaturation
Frequency
19 Acquisition  1.1010
Time
20 Acquisition  2018-05-19T12:02:20
Date
21 Modification 2018-05-19T12:04:00
Date
22 Class
23 Spectrometer  100. 62
Frequency
24 Spectral Width29761.9
25 Lowest ~4820. 6
0 Ly .
Frequenc
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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(7712
[7.691
L7352
L 7.342
L 7.326
| 7.308
| 7.300
| 7.296
| 7.284
- 7.266
) 7.249

7.137
\ 6377,
| 6.375
L6.338
| 6.335
L 5.906
L5.888

5.866
5.848
5.226
5.210

| 4.431
| 4.133
L 4.130
| 4119
L4116

L

| 4101
| 4.090
| 4.087

4.084
4.081

4.073

3.505
3.494

3.482
3.475
3.470

3.462
3.452
3.438
2.299

é

3l

g

5%

9.3
3.6

0.98=

———

L

1.93=
1.061

2113

7

3.071

r T T T T
100 95 90 85 8.0

143.294
137.784
137.448
136.189
132.662
129.523
128.506
128.435
127.939
127.828
127.809
127.396
126.495
126.081

7.5

T T T T T
7.0

e f—

3l

NHTs
OBn

n

45 4.0

73263
72121

@ 4

30 25

|

55.777

2.0

1.5

T
1.0

— 21.466

0.5 0.0

T T
-0.5

F13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

4200

4000

3800

3600

3400

3200

3000

2800

2600

{2400

2200

{2000

1800

1600

- 1400

F1200

1000

800

600

400

200

F-200

I-400

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90

T
80

S37

30

20

10

-10

@

© =

9
10
11
12
13

1

9

©

0

Parameter Value
1 Data File Name C:/ Users/
Charlie/
Desktop/
2018-01-18/ ilf
4/ fe-4-195/ 1/
fid
2 Title fe-4-195/ 1
3 Comment H1
4 Origin Bruker BioSpin
GmbH
5 Ouner nmr
6 site
7 Spectrometer  spect
8 Author
9 Solvent cnels
10 Temperature 201.6
11 Pulse Sequence zg30
12 Experiment 1
13 Probe 7116098 0688 (PA
BBO 400S1 BBF-II
D-05 P)
14 Number of Scans 8
15 Receiver Gain 32
16 Relaxation 2.0000
Delay
17 Pulse Width 10. 0000
18 Presaturation
Frequency
19 Acquisition 1.9999
Time
20 Acquisition 2018-06-28T16: 18
Date 241
21 Modification  2018-06-28T16: 18
Date :00
22 Class
23 Spectrometer  400. 15
Frequency
24 Spectral Width 8012.8
Lowest -2145. 1
Frequency
26 Nucleus 1
27 Acquired Size 16025
28 Spectral Size 65536
Parameter Value

:/ Users/ Charlie/
Desktop/ 2018-01-18/|
i/ fe-4-195/ 2/

Data File Name

fid
Title fc-4-195/ 2
Comment 1D 13C with H
decoupling
Origin Bruker BioSpin GmbH
Owner nmr.
Site
Spectrometer spect
Author
Solvent €DC13
Temperature 294.9
Pulse Sequence zgpg30
Experiment 1D

Probe 7116098 0688 (PA BBO)
40051 BBF-H-D-05 7
SP)

Number of 295

Scans

Receiver Gain 201

Relaxation  1.0000

Delay

Pulse Width  10.0000

Presaturation

Frequency

Acquisition  0.8999

Time

Acquisition  2018-06-28T16:29

Date

Modification 2018-06-28T16:29:00

Date

Class

Spectrometer  100. 63

Frequency

Spectral Width29761.9

Lowest ~3813.0

Frequency

5 Nucleus 13¢

Acquired Size 26784

Spectral Size 65536

28




7.732
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7.245
7.229

7.034
6.050
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3.899
3.685

iy

NHTs

|
x

3.665
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+5500

5000

4500

4000

3500

3000

2500

2000

+1500

1000

500

+-500

1900

1800

1700

+ 1600

+1500

1400

~1300

1200

1100

1000

F900

800

F700

600

500

400

300

200

F100

F-100

F-200

Parameter

Data File Name

Title

3

Comment.

Origin

EES

Owner

ES

Site

<

Spectrometer

S

Author
Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of

Se

15 Receiver Gain
16 Rel

Delay

axation

Pulse Width
Presaturation

Frequen

19 Acquisition
Time

20 Acquisition
Date

21 Modification

Date

clL

Spectrometer
Frequency

24 Spectral Width
25 Lowest
Frequency
26 Nucleus
27 Acquired Size

28 Spectral Size

Value

C:/ Users/ Charlie/
Desktop/ 2018-01-18/
i/ fe-1-186-1-2/
1/ rid

fe-1-186

-2, 1. fid

PROTON
Bruker BioSpin GmbH

common
spect

cpeis
297.7

2830

D

5 mm PABBO BB-1H/ D
7-GRD 7108618/ 0258
8

72
1. 0000

13. 7000

1.9999
2018-07-20T07:44:00

2018-07-20T07:44:00

400. 13

8223.7
~1650. 7

1
16416
65536

Parameter

Data File Name

©

Title

©

Comment

-

Origin
Owner

Site

Spectrometer

]

Author
Solvent

10 Temperature

Pulse Sequence
12 Experiment
13 Probe
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation

Frequency

°

Acquisition
Time

Acquisition
Date
Modi
Date

ication

Class
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-4-186-1-2/
2/ fid

fe-4-186-1-2. 2. fid

C13CPD
Bruker BioSpin Gmbll

spect

[SYSE]

299. 2

2gpg30

1D

5 mm PABBO BB-1H/ D
7-GRD 7108618/ 0258
254

203
1. 0000

12. 0000

0.4588

2018-07-20T07:51:00

2018-07-20T07:52:00

100. 62

35714.3
~7795.9

13C
16384
32768
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Parameter

Data File
Name

©

Title

@

Comment

-

Origin

Owner

Y

Site

S

Spectrometer

e

Author

©

Solvent
10 Temperature
11 Pulse

Sequence
12 Experiment

13 Probe

14 Number of

Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18

Presaturation

Frequency

©

Acquisition
Time
Acquisition
Date

Modification

Value

>:/ Users/ Charlie/
Desktop/ 2018-01-18
b/ WhE/
fe-4-90-4-rec/ 1/
fid

fc-4-90-4-rec/ 1

H1

Bruker BioSpin GmbH

nmr

spect

€pe13

294.1

2830

D

7116098_0688 (PA
BBO 400S1 BBF-H-
D-05 Z SP)

8

19
2.0000

10. 0000

1. 9999

2018-04-04T16:10:51

2018-04-04T16:10: 00,

Date
22 Class
23 Spectrometer 400. 15
Frequency
24 Spectral 8012.8
Width
25 Lowest ~2136. 1
Frequency
26 Nucleus 1H
27 Acquired Size 16025
28 Spectral Size 65536
Parameter Value
1 Data File C:/ Users/ Charlie/
Name Desktop/ 2018-01-18
&/ W/
fe-4-90-4-rec/ 2/
rid
2 Title fe-4-90-4-rec/ 2
3 Comment 1D 13C with H
decoupling
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cpe13
10 Temperature  294.6
11 Pulse 2gpg30
Sequence
12 Experiment 1D

13 Probe

Number o
Se

Receiver Gain
Relaxation
Delay
Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date

7116098 _0688 (PA
BBO 40051 BBF-H-
D05 Z SP)

487

201
1. 0000

10. 0000

0.8999

2018-04-04T16:28:59

21 Modification 2018-04-04T16:29:00
Date

22 Class

23 Spectrometer 100, 63
Frequency

24 Spectral 20761.9
Width

25 Lowest -3813.0
Frequency

26 Nucleus 13C

27 Acquired Size 26784

Spectral Size 65536




Parameter Value

Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18
A/ W/
fe-4-201-1-0522/ 1/

fid
2 Title fe-4-201-1-0522/ 1
3 Comment PROTON
4 Origin Bruker BioSpin Gmbi
5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cpe13
10 Temperature  295.6

11 Pulse Sequence zg30
12 Experiment i)
5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526
14 Number of 8

Scans

13 Probe

15 Receiver Gain 119

16 Relaxation 1. 0000
Delay

17 Pulse Width  15.0000

18 Presaturation
Frequency

19 Acquisition  2.4999
Time

20 Acquisition  2018-05-22T23:03:22
Date

21 Modification 2018-05-22T23:03:00
Date

22 Class

23 Spectrometer  400. 13
Frequency

24 Spectral Width 8012.8

25 Lowest ~1523.6
Frequency

26 Nucleus il

27 Acquired Size 20031

28 Spectral Size 65536
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Parameter value

Data File NameC:/ Users/ Charlie/
Desktop/ 2018-01-18

wAn/ W/
fe-4-201-1-0522/ 2/
fid

2 Title fe-4-201-1-0522/

3 Comment C13CPD

4 Origin Bruker BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent cnel3

10 Temperature  296. 1

11 Pulse Sequence zgpg30

12 Experiment 1

13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526

14 Number of 215

Scans

15 Receiver Gain 87

16 Relaxation 1. 0000
Delay

17 Pulse Width  9.8000

18 Presaturation
Frequency

19 Acquisition  0.4588
Time

2018-05-30T09:00: 3;

&

20 Acquisition
Date

~

Modification —2018-05-30T09:05:00
Date
22 Class
23 Spectrometer  100. 62
Frequency
24 Spectral Width35714.3
25 Lowest

Frequency

~7796. 8

26 Nucleus 13
27 Acquired Size 16384
28 Spectral Size 32768




NOOONOVWNVOTRNTITNNTIORTOO-—QOOTNUNCTONMCNNTVLONDN N DD M
COROTNOIONONMMNe-YTNOTNONTIANOOIOMONYINNYOOVUORIOM=—0OWIT®
NO-S—QOQORRNNE - NNNOOYYITAANMOAQRANQONNNTY T ®Q® 4000 Parameter Value
NNNNNNNGCUOUOB B8 00unmumunntff¥ymmmaAr -+ -000
e e e e L L LN N ) e e 1 Data File C:/ Users/ Charlie/
Name Desktop/
2018-01-18/ %[/
fe-5-125/ 1/ fid
3500 2 Title fe-5-125. 1. fid
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
3000
7 Spectrometer spect
8 Author
9 Solvent cneis
10 Temperature  292.2
MeO 2500 11 Pulse 2830
Sequence
3p 12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0263
2000 14 Number of 8
Scans
15 Receiver Gain 181
16 Relaxation  1.0000
Delay
1500 17 Pulse Width  13.5000
18 Presaturation
Frequency
19 Acquisition  2.9999
Time
1000 20 Acquisition  2018-11-02T23:36:00
Date
21 Modification 2018-11-02T23:36:00
Date
22 Class
[ 500 23 Spectrometer 400. 13
Frequency
24 Spectral 8223.7
Width
25 Lowest ~1649.0
Y Frequency
g‘ 26 Nucleus H
N 27 Acquired Size 24670
N
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
LVANTO-OTAANMENOVWLO K~
SOQOIINMNANOINOITION ONATOOMANMNMOYTOMO=NNIMN=ONN=NM 45009
A-OANYTM-NITOOUNIMNOY NOWMOOTYNMMAS-UNAMANOWANDO-—O N D W Parametor Value
PO MB - ONAANNNNOY NI ONONSNOONYQQINMM— O MmN Q h
NNYTNMONNMANNNNNNNN ~OSITNNOYH =G BBNNOCOOOEOOUIN— RN e/
FrECfCCrrCcCrCEcc e e CNLDONYYTOMAO MO NNNNNNNNNNNNNN =~ 1 Data File C:/ Users/ Charlie/
LALLM SRR S Gy S SR Name Desktop/
2018-01-18/ W=/
L 40000 fe-5-125/ 2/ fid
2 Title fe-5-125.2. fid
3 Comment c13cpp
4 Origin Bruker BioSpin GmbH
5 Owner common
35000
6 Site
7 Spectrometer spect
8 Author
L 30000 9 Solvent cne1s
10 Temperature  293.7
3p 11 Pulse 2gpg30
Sequence
12 Experiment 1
25000 "
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0263
14 Number of 19705
Scans
20000 15 Receiver Gain 203
16 Relaxation  1.0000
Delay
17 Pulse Width  12.5000
L 15000 18 Presaturation
Frequency
19 Acquisition  0.5506
Time
20 Acquisition  2018-11-03T08:27:00
L 10000 Date
21 Modification 2018-11-03T08:27:00
Date
22 Class
23 Spectrometer  100. 62
{5000 pecty ‘
Frequency
24 Spectral 29761.9
| Width
\\ 1 25 Lowest ~4820. 4
] J | " " ol Lo Frequency
26 Nucleus 13C
27 Acquired Size 16381
28 Spectral Size 32768
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NNNNNNNNNNNNNNNNNNSOuWUWBununSmmoonadadaddadadddNaNNe-«-«-=00
e e e e o o 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
4500 W/ fe-a-77-1-
special/ 1/ fid
2 Title fe-4-77-1-special/ 1
3 Comment PROTON
4000 | 4 origin Bruker BioSpin GmbH
5 Owner nmr
6 site
NHTs 7 Spectrometer spect
3500
A 8 Author
9 Solvent coe1s
10 Temperature 293.4
Bu 3000 | 11 Pulse Sequence zg30
12 Experiment i

5 mm DUL 13C-1H/ D Z—
GRD 7108620/ 0010

3q 13 Probe

2500 | 14 Number of

15 Receiver Gain 87

Scans 8

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

16 Relaxation 1. 0000
Delay
2000 | 17 Pulse Width 9. 1200
18 Presaturation
Frequency
19 Acquisition 4. 0894
L1500 Time
20 Acquisition 2018-09-20T22:29:38
Date
21 Modification 2018-09-29T22:30: 00
Date
1000
22 Class
23 Spectrometer 100. 13
Frequency
L 500 |24Spectral Width 80128
25 Lowest 1547.2
Frequency
26 Nucleus 1
Lo 27 Acquired S 32768
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
QNRCEMONNONINNTMON Paraneter Vatue
BONNGOANNG®DDBONNGG G W o m wo oY YY Ao . . . ,
ItsmmmmmmANANNNNANA N o o C O WO~ In 1 Data File C:/ Users/ Charlie/
B R R R R © © IIMoOoN - Name. Dosktop/ 2018-01-18
b L S Vv SN+ | | b/ WiE/
fe-4-77-1-rec/ 2/
fid
2 Title 1 ~77-1-rec. 2. fid
NHTs 3 Comment C13CPD
4 Origin Bruker BioSpin Gmbil
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature  298.9
11 Pulse z8p&30
Sequence
12 Experiment 1D

13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7108618/ 0258
14 Number of 123
Scans
15 Receiver Gain 203
16 Relaxation  1.0000
Delay
17 Pulse Width 12,0000
18 Presaturation
Frequency
19 Acquisition  0.4588
Time
20 Acquisition 2018-03-14T22:38:00
Date
21 Modification 2018-03-14T22:39:00
Date
22 Class
23 Spectrometer 100. 62
Frequency
24 Spectral 35714.3
Width
25 Lowest ~7795.9
Frequency
26 Nucleus 13C

27 Acquired Size 16384

28 Spectral Size 32768
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11

Parameter

Data File
Name

Title
Comment
oOrigin

Owner

Site
Spectrometer
Author
Solvent
Temperature

Pulse

Sequence

12 Experiment
13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency
19 Acquisition

28

Time
Acquisition
Date
Modification
Date

c1

Spectrometer
Frequency

Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size

Spectral Size

Value

Users/ Charlie/
Desktop/ 2018-01-18
Wt/ i/

fe-4-61-C13/ 1/

fid

fe-4-61-C13/ 1

PROTON
Bruker BioSpin Gmbil

nmr

spect

cpeis
295.6

2830

n

5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526

8

51
1. 0000

15. 0000

2.4999

2018-05-20T15:21: 10,

2018-05-20T15:21: 00,

100. 13

8012.8

1523. 3
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22
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24

25

26

27
28

Parameter

Data File
Name

Title
Comment
Origin
Owner

Site

Spectrometer
Author
Solvent
Temperature

Pulse
Sequence

Experiment

Probe

Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Pres
Frequency

turation

Acquisition
Time
Acquisition
Date
Modification
Date

Class
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size

Spectral Size

Value

C:/ Users/ Charlie/|
Desktop/ 2018-01-18
At/ i/

fe-4-61-C13/ 2/ fid

fe

1-61-C13/ 2
C13CPD
Bruker BioSpin Gmbil

nmr

spect

cpels

296.6

28pE30

D

5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526
677

57
1. 0000

9. 8000

0.4588

2018-05-20T15:39:34

2018-05-20T15:39: 00,

100. 62

35714.3

~7796.8

13
16384
32768




(7663
[7.643
F7.271
’—7.255
L 7.236
| 7.223
| 7.206
| 7.181
- 7.150
- 7.130

6.792

6.771

6.743

6.697

J
I
r

NHTs

3u

6.074
78
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3.713

6378
6338
6.090
5.091

\
¢

OMe

A
o
[N

2317

3.08x

+7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

+1500

1000

500

F-500

100 95 9.0 85 80 75 70 65 60 55 50 45 40 35

141.195
136.062
132.151
129.779
129.422
128.457
128.070
127.898
127.331

—159.816
143.274
137.751

|
|

=z
I
o

126.550
119.325
113.465
112.556

og

o]
=
o

M

3.0

—59.755
—55.184

25

T
2.0

T
1.5

1.0 05 00

—21.406

T
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2800
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+1200
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Parameter value

1 Data File NameC:/ Users/ Charlie/
Desktop/ 2018-01-18/]
g/
fe-4-117-1-0810/ 1/
fid

2 Title fe-4-117-1-0810/ 1

3 Comment PROTON

4 Origin Bruker BioSpin GmbH

5 Owner -

6 Site

7 Spectrometer spect

8 Author

9 Solvent el

10 Temperature — 297.9

1 Pulse Sequence zg30

12 Experiment 1D
13 Probe 5 mm PABBO BB/
19F-11/ D Z-GRD
2108618/ 0526
14 Number of 8
Scans

15 Receiver Gain 119

16 Relaxation 1. 0000
Delay

17 Pulse Width  15.0000

18 Presaturation
Frequency

19 Acquisition  2.4999
Time

20 Acqui
Date

fon  2018-08-10T18:07:34

21 Modification 2018-08-10T18:07:00
Date

22 Class

23 Spectrometer  400. 13
Frequency

24 Spectral Width8012.8

25 Lowest ~1552.6
Frequency

26 Nucleus H

27 Acquired Size 20031

N

8 Spectral Size 65536

Parameter Value

1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
g/
fe-4-117-1-0810/ 2,
rid

2 Title fe-4-117-1-0810/ 2

3 Comment C13CPD

4 Origin Bruker BioSpin Gmbl

5 Owner nmr

6 Site

7 Spectrometer  spect

8 Author

9 Solvent cnels

10 Temperature  299. 1

11 Pulse Sequence zgpg30

12 Experiment 1

13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526

14 Number o 817

S

15 Receiver Gain 77

16 Relaxation 1. 0000
Delay

17 Pu

se Width  9.8000

18 Presaturation
Frequency

19 Acquisition  0.4588
Time

20 Acquisition  2018-08-10T18:30:51
Date

©

1 Modification  2018-08-10T18:30:00
Date

22 Cla

N

3 Spectrometer  100. 62
Frequency

24 Spectral Width 35714.3

25 Lowest ~7796. 8
Frequency

26 Nucleus 13C

27 Acquired Size 16384

28 Spectral Size 32768




VCULNVLVLOVOANMONLONONMONOVO—-OVANONE—-VONCNOEIITINMOINTINNTWLOOT Parameter Value
COOVUITNOOTNOORONNIINAN-C " —ONIXONRDNONMARNDMO DN OO
AR EERRRRARRRRRRRARRR RSSO S R - R N B il 1 Data File C:/ Users/ Charlie/
NNNNNNNNNNNNNENNENNNNENENNNNNNNNNNGCOOCOSOCOS!nWnEN .
S T . Name Desktop/ 2018-01-18%
— — i/ W/
FC-4-117-4-05201/ 1/
rid
2 Title FC-4-117-4-05201. 1. fid
3 Comment PROTON
NHTs 4 origin Bruker BioSpin GmbH
A 5 Owner common
6 site
7 Spectrometer spect
8 Author
9 Solvent cnels
CF3 10 Temperature  2430. 2
11 Pulse 2830
3 Seauence
v 12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D Z-
GRD 7104450/ 0277
14 Number of 8
Scans

15 Receiver Gain 114

16 Relaxation 0000

Delay

17 Pulse Width  13.5000

18 Presaturation
Frequency

19 Acquisition  1.9923
Time

20 Acquisition 2018-05-19T17:3
Date

00

21 Modification 2018-05-19T17:30:00
Date

22 Class

23 Spectrometer 400.23
Frequency

24 Spectral 8223.7
Width

Lowest ~1610. 3
Frequency

N
-3

Nucleus m

- - 27 Acquired Size 16381
20 15 10 05 00 -05 28 Spectral Size 65536

N

v | 3.00= e
9
H

NOMOUOoOWVWIMNYMA T~ QO Parameter Value
< <
IIRAMARANIRRNER o = I Data File  C:/ Users/ Charlie/
R R R n N

Name Desktop/ 2018-01-18
e L N " wy/ WE/

FC-4-117-4-05201/

3/ fid

2 Title FC-1-117-4-05201/ 3|
NHTs 3 Comment c1acep

A 4 Origin Bruker BioSpin Gmbil
5 Owner nmr.
6 Site
7 Spectrometer spect
8 Author

CF3 9 Solvent cpec13

10 Temperature 0.0

3v 11 Pulse 2gde30
Sequence
12 Experiment 1D
13 Probe 5 mm DUL 13C-1H/ D
Z-GRD 7108620/ 0010
14 Number of 191
Scans

15 Receiver Gain 29
16 Relaxation  1.0000
Delay
17 Pulse Width 9.4000
18 Presaturation
Frequency
19 Acquisition 1.1010
Time
20 Acquisition  2018-05-19T22:11:58,
Date
21 Modification 2018-05-19T22:15:00
Date

[ 22 Cl

23 Spectrometer 100. 62
Frequency

24 Spectral 29761. 9
Width
25 Lowest, -4820. 6

Frequency
26 Nucleus 13C
27 Acquired Size 32768

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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Parameter value

MLV LUWORRNONUNONANNNNON DN ENNO - EMANDDIINOONORNN =0 = QOO
NWMOUTOINOTANODO"TRNMN-—ONODITNOTTCFTM-—OOLMOVOINOTT—DDVOLMT—=OONN
NN——00000QQ0NMANOUIINANENNNCQONNNNOYOYYY - ———00000QQQ % NN |1 Data File Name Users/ Charlie/
NNNNNNNNNNOOOW U meaNAr s s f e+ 000 Desktop/ 2018-01-18
S S S S S S S S i ————— L L g sktop,
R > e et/ W/
Fe-4-71-3b-0304/ 1/
fid
2 Title fe-1-71-3b-0301/ 1
3 Comment test
NHTs 4 Origin Bruker BioSpin Gmbll
5 Owner nmr

S 6

4a

Site

7 Spectrometer spect
8 Author
9 Solvent cncis

10 Temperature — 293.8

11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/ D)
Z-GRD 7108621/ 0036
14 Number of 8
Scans

15 Receiver Gain 32

16 Relaxation 1. 0000
Delay

17 Pulse Width  9.8000

18 Presaturation
Frequency

19 Acquisition  1.9999
Time

©
3

Acquisition  2018-03-04T20:52:26
Date

~

Modification —2018-03-04T20:52:00
Date

©
8

Class

N
I

Spectrometer  400. 13

Frequency

©

4 Spectral Width8012.8

N
&

Lowest, ~1535. 4
Frequency

26 Nucleus 1

27 Acquired Size 16025
28 Spectral Size 65536

Desktop/ 2018-01-18
Ay W/
4-71-3b-0304/ 2

—MIN—OW!OW!NN®©QY Parameter Value

R R R R A © o —9mooxy )

MO mmmaANNNNNNN - Mm OOV WYY -0 1 Data le Name C:/ Users/ Charlie/
IoppeyyNNNANd S 22288812

|
\
/
§

rid
2 Title fe-4-T1-3b-0301/ 2
3 Comment test
NHTs 4 Origin Bruker BioSpin GmbH
_n 5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cnels
4a 10 Temperature  294.4
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/ D
Z-GRD 7108621/ 0036
14 Number of 153
Scans

15 Receiver Gain 111
16 Relaxation 1. 0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  0.8039
Time
20 Acquisition  2018-03-04T20:55:05
Date
21 Modification 2018-03-04T20:57:00
Date
22 Class
23 Spectrometer  100. 62
Frequency
24 Spectral Width 40760.9

WMMMMWMMWW 25 Lowest ~10320. 1

Frequeney

26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o -10
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Parameter Value

1 Data File NameC:/ Users/ Charlie/
Desktop/ 2018-01-18
Wt/ i/
fe-4-71-3¢-0304/ 1/
rid
2 Title fe-4-71-3¢-0304/ 1
3 Comment H1
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 site
Spectrometer spect
8 Author
9 Solvent cels
10 Temperature  294. 1
11 Pulse Sequence zg30
12 Experiment D
13 Probe Z116098 0688 (PA BB
40051 BBF-H-D-05 7
sP)
14 Number of 8
Scans
15 Receiver Gain 20
16 Relaxation 2.0000
Delay
17 Pulse Width  10.0000
18 Presaturation
Frequency
19 Acquisition  1.9999

Time

20 Acquisition  2018-03-04T20:56:20
Date

21 Modification
Date

2018-03-04T20:56: 00

22 Class

23 Spectrometer
Frequency

100. 15

24 Spectral Width8012.8

25 Lowest ~2141.1

Frequency
26 Nucleus 0
27 Acquired Size

28 Spectral

16025

Size

65536

OAATINMNANMNMWMWONMINODODNDVONNDOODONOLMNMMNITITMANDIDETMOULNMOO-OMO =WV NN O
l.{\ml.nMNO1—mlOV\—V\le\lﬂ01l\OO\OmUINMOV\MOO\\DlOU\gOO\V\\DmNOO\VMFOOWI\V\
NN QOR300 RNVOYANNNYMNRANNYOYONIIYITIN - —00Q0QQCQaan
NNNNNNNOCOOO BB mmMmANr-r-r -+~~~ 0 0 O
PR S S S W e ———— L\ g
————— —— =—— — ~hrar—
NHTs
A
4b
|
|
|
| !
! 1
h
L
4 9% "3'S 5 d
o o oo o oo o
o a = ol - = O -
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
O M®O Y=L MmANM— 0N
MONGCNRDDBONNGC® © Q@ =omooy
tTmmmmANNNNNN - o OO0V YOY—
PUNHASHIASHA AL S-S S B B B © § AN
e | = =
NHTs
N
4b
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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Parametor Value

1 Data File C:/ Users/ Charlie/
Desktop/ 2018-01-18
o/ W/
fe-4-71-3
rid

Name

304/ 2/

2 Title fo-4-71-3¢-0304/ 2
1D 13C with H

decoupling

3 Comment

4 Origin Bruker BioSpin GmbH
5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent cpe13

10 Temperature — 294.7

11 Pulse Sequence zgde

12 Experiment D

13 Probe 7116098 0688 (PA BBO|
400S1 BBF-H-D-05 7
SP)
14 Number of 113
Scans
15 Receiver Gain 201
16 Relaxation 1. 0000
Delay
17 Pulse Width  10.0000
18 Presaturation
Frequency
19 Acquisition 0. 7427
Time
20 Acquisition  2018-03-04T21:01:09
Date
21 Modification 2018-03-04T21:01:00
Date
22 Class
23 Spectrometer  100. 63
Frequency
24 Spectral Width 22058. 8
25 Lowest 38.5
Frequency
26 Nucleus 13¢
27 Acquired Size 16384
28 Spectral Size 32768




Parameter Value

NNOMONOOUWMUONONNTMNOVDIA-TMOVO-TRNVDOON-MONRONONUNONTONM— — N
TANTANTNOTOORNLMNMeENecONONT NN ANODDOMOULUTOIODOOMMNe NDMNN—ON®ONO
NN Qoagn0oANNCOMNERNNNRQREQIIICN om0 00939 QA0 R |1 bata File Nane C:/ Users/ Charlio/
NNNNNNOOOUOWOLLununnnmmaANr - errererrereeeese-e-re—- 000 O Desktop/ 2018-01-18
S S S S W S W W ————_ L L oo esktop/
e 1 e — i a— A/ i/
fe-4-71-3d-0304/ 1/
fid
2 Title fe-4-71-3d-0304/ 1
3 Comment H1
NHTS 4 Origin Bruker BioSpin GmbH
5 Owner nmr

/

Site

7 Spectrometer  spect
8 Author
9 Solvent el

10 Temperature  294.0

11 Pulse Sequence zg30
4c

12 Experiment 1D

13 Probe 7116098 0688 (PA BBO
400S1 BBF-H-D-05 Z
SP)

14 Number of 8

Scans

15 Receiver Gain 20

16 Relaxation 2.0000
Delay

17 Pulse Width  10.0000

18 Presaturation
Frequency

19 Acquisition  1.9999
Time

20 Acquisition  2018-03-04T21:05:1
Date

@

21 Modification  2018-03-04T21:05: 0
Date

8

0 22 Class

i 23 Spectrometer  400. 15
Frequency

24 Spectral Width 8012.8

27 Acquired Size 16025

25 Lowest ~2140. 3
e Frequency
2 26 Nucleus 1
w
T

T T T 28 Spectral Size 65536

T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

SANmOaTOmmA Parameter Value
i G i g IR © o —omooswxwN )

YmmmmA NN - M B NG S S = = 1 Data File Name s/ C

L oo © TNNNNNNN top/ 2018-01-18%

i
\
J
|

tr/ wE/
fe-4-71-3d-0304/ 2/
rid

2 Title Fe-4-71-3d-0304/ 2

3 Comment 1D 13C with H
decoupling

NHTs
4 origin Bruker BioSpin Gmbll
NN 5 Owner nr

6 Site

7 Spectrometer  spect

8 Author

9 Solvent coc1s

4c 10 Temperature 2946

11 Pulse Sequence zgde

12 Experiment )

13 Probe 7116098 0688 (PA BBO
40081 BBF-H-D-05 Z
SP)

14 Number of Scans 132

15 Receiver Gain 201

16 Relaxation 1..0000

Delay
17 Pulse Width 10. 0000

18 Presaturation
Frequency

19 Acquisition 0. 7427
Time

20 Acquisition 2018-03-04T21:10:29
Date

21 Modification  2018-03-04T21:10:00
Date

Class
23 Spectrometer  100.63
Frequency
' 24 Spectral Width 22058.8
)
25 Lowest 38.5

Frequency
26 Nucleus 13¢
27 Acquired Size 16384

T T T T T T T T T T 28 Spectral Size 32768

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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7.731

5.576
5.556
5.537
5.133
3.781
3.682
3.677
2.255
1.692
1.684
1.660
1.622
1.130
1.122
1.110
0.997
0.988
0.979
0.968
0.959
0.948

uag\ﬁ-égm&“ L e R

MeO

4d

o oo w o

©

©

©

©

27 Acquired Siz

3.013

Parameter

Value

Data File Name C:/ Users/ Charlie/

Title
Comment
Origin
Owner

Site

Spectrometer

Author
Solvent

Temperature

Pulse Sequence

Experiment

3 Probe

Number of

Scans

Receiver Gain

Relaxation
Delay
Pulse Width

Presaturation

Frequency

9 Acquisition

Time
Acquisition
Date

Modification

Date

22 Class

Spectrometer

Frequency

Spectral Width

Lowest

Frequency

26 Nucleus

28 Spectral Size

Desktop/ 2018-01-18
A/ i/
fe-4-T1-3e-H/ 1/ fid
fe-4-T1-3e-H/ 1

H1

Bruker BioSpin GmbH

nmr

spect

cpel3
204. 4
2830
D

7116098 0688 (PA BBO
40081 BBF-1-D-05 7
sP)

8

20
2..0000

10. 0000

1. 9999

2018-03-01T16:24:34

2018-03-01T16:24: 00

400. 15

8012.8
2136.2

1H
16025
65536

—159.1
1429
1383

MeO

4d

1315
129.4
129.2
127.5
127.3
125.1
—113.7
—61.6
—55.3
—43.0
29.1
29.0
26.3
26.0
21.4

y
y
!
t
L
\

R

o =

27 Acquired S

28 Spectral

Parameter

Data File Name

Title
Comment
oOrigin
Owner

site
Spectrometer
Author
Solvent

Temperature

Pulse Sequence

Experiment

3 Probe

Number of

Scans

Receiver Gain

Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time
Acquisition
Date

Modi
Date

Class

Spectrometer
Frequency

Spectral Width

5 Lowest

Frequency

26 Nucleus

Size

Value

C:/ Users/ Charlie/
Desktop/ 2018-01-18
et/ i/
fe-4-68-3e/ 2/ fid
fe-4-68-3e. 2. fid
C13CPD

Bruker BioSpin GmbH

common

spect

cDe1s

297.3

2gpg30

D

5 mm PABBO BB-1H/ D
Z-GRD Z108618/ 0258
249

203
1. 0000

12. 0000

0.4588

2018-02-28T22:23:00

2018-02-28T22:27:00

100. 62

35714.3
~7795.9

1

16384
32768

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100




TOOMOOOOO0ODONNNNNOONAOATOOTNNNDOM®ONO N = )= mMA NONOON®ONO Parameter Value
M- ROOITANCRNYITNONORIN e -MANOIN-—OCO0ONIROMOQYOLONIMA--OOANKN O T
NNNRNYY S O@Q@ONANENNNNNORNNNENOOYOOQOUNS S — S QOO0 0NN pata File Name C:/ Users/ Charlie/
NNNNNNNNNSSu ol ddr e rrrrrrrr e -00000 !
S S O S S S S e ——— L ) o o Desktop/ 2018-01-18
= —_— — e — T Ftr/ W/
fe-4-72-3f-rec/ 1/
fid
2 Title fe-4-72-3f-rec/ 1
3 Comment tost
1 Origin Bruker BioSpin GmbH
NHTs s
5 Owner nmr
X 6 site
7 Spectrometer  spect
8 Author
F3C 9 Solvent cnel3
10 Temperature  294.6
11 Pulse Sequence zg30
4e 12 Experiment i)
13 Probe 5 mm PADUL 13C-1H/ D
Z-GRD 7108621/ 0036
14 Number of 8
Scans
15 Receiver Gain 63
16 Relaxation 1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  1.9999
| Time
20 Acquisition  2018-03-09T22:14:17
“ Date
21 Modification — 2018-03-09T22:14:00
Date
! 22 Class
1
1oy ih . 23 Spectrometer  400. 13
b " Frequency
24 Spectral Width 8012. 8
|
o 25 Lowest ~1544. 2
Frequency
BN g‘ T J T et g‘ﬂ“z 'E'_‘ 26 Nucleus i
cee Qe o e e Nea 27 Acquired Size 16025
o N P o - (MR T
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
N-OoNYMmYE MmN - N o m Parameter alue
o n N , T S oNoam
IRIRAINLLGR - a oY w= 1 Data File Name C:/ Users/ Charlie/
TS5 S © ¥ NaNaN Desktop/ 2018-01-18%
== = 6/ W/ re-a-72-31-]
rec/ 2/ fid
2 Title fe-4-72-3f-ree/ 2
3 Comment test
4 origin Bruker BioSpin GmbH
NHTs 5 Owner e
A 6 Site
7 Spectrometer  spect
8 Author
F3C 9 Solvent €13
10 Temperature 295.4
11 Pulse Sequence zgpg30
4e 12 Experiment 10
13 Probe 5 mm PADUL 13C-1H/ D
Z-GRD Z108621/ 0036
14 Number of Scans 223
15 Receiver Gain 78
16 Relaxation 1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  0.8039
Time
20 Acquisition 2018-03-0972:
Date
21 Modification — 2018-03-09T2
Date
22 Class
23 Spectrometer  100.62
Frequency
24 Spectral Width 40760.9
25 Lowest ~10320. 1
M " Frequency
" "
U | e U VRNl , MMM | 26 Nuce1eus 130
27 Acquired Size 32768
28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
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Parameter Value

MOOTLVWOVWOMNITHNDDNWNMOTOATTONOONONVOTVWMOONNMNIODIIMWLOANMANNOD—WN— OIN
MM ererMNM NN "N NNOND =N O 0VOOOUFTONTETMN—ONONTMAN—OWWOONOWNTM
LR RPC8858880080800h008R0Aac8838833803382 22288868834
R NNOINININ R SRV v v ARy S e et NN Jpc e e A A
PSS e i Ry e G N e A B AN Al
NHTs
F
af
I
i
d 3% Ty T J Y
S o©oq S99 S LR
N Ao =23 = N ¥
T T T T T T ——
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
SO ONVOVOUMNOFTONM— —
M BENNS NN NN K 0 ® ==-NOm
WO MMM MANNNNNN - o OO~
-~ FrrFrFEEE e © < N AN AN
Ve o I N
NHTs
F
4f
I
| |
?
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1 Data File NameC:/ Users/ Charlie/
Desktop/ 2018-01-18
#wAn/ Wi/
fe-4-71-3n-0304/ 1/
rid
2 Title fe-4-71-3n-0304/ 1
3 Comment Hi
4 oOrigin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Experiment D
13 Probe 7116098 0688 (PA BB
400S1 BBF-H-D-05 7
SP)
14 Number of 8
Scans
15 Receiver Gain 26
16 Relaxation 2.0000
Delay
17 Pulse Width  10.0000
18 Presaturation
Frequency
19 Acquisition  1.9999
Time
20 Acquisition  2018-03-04T21:15:07
Date
21 Modification 2018-03-04T21:1
Date
22 Class
23 Spectrometer  400. 15
Frequency
24 Spectral Width8012.8
25 Lowest 2133.8
Frequency
26 Nucleus H
27 Acquired Size 16025
28 Spectral Size 65536
Parameter Value
1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18
wor/ wE/
fe—4-71-3n-0304/ 2/
fid
2 Title fe—4-71-3n-0304/
3 Comment 1D 13C with H
decoupling
4 Origin Bruker BioSpin Gmbll
5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cnels
10 Temperature — 294.6
11 Pulse Sequence zgde
12 Experiment 1
13 Probe 7116098 0688 (PA BBO
40081 BBF-H-D-05 Z
SP)
14 Number of 149
Scans
15 Receiver Gain 201
16 Relaxation 1. 0000
Delay
17 Pulse Width  10.0000
18 Presaturation
Frequency
19 Acquisition  0.7427
Time
20 Acquisition  2018-03-04T21:21:23
Date
21 Modification 2018-03-04T21:21:00
Date
22 Class
23 Spectrometer  100. 63
Frequency
24 Spectral Width 22058. 8
25 Lowest 38.5
Frequency
26 Nucleus 13¢
27 Acquired Size 16384
28 Spectral Size 32768




7.747
7.742

7.731

7.726
7.721
7.403]
7.399
7.388
7.384
7.145
7141
7.125]
7.058

7.054

7.042
7.038

L e P |

TMS

NHTs

5.740
5.721
5.701
5.196
5.174

1.739
1.709

1.140
1.133
1.117

1.003
0.994
0.981

1.011

0.972

0.964
0.274
0.270
0.265
0.257

0.248

e e e e e
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Parameter

Data File
Name.

Title

Comment

N

Origin

Owner

>

Site

N

Spectrometer

S

Author

©

Solvent

Temperature

Pulse

Sequence

12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22Cl

Value

Users/ Charlie/
Desktop/ 2018-01-18
b/
fe-4-76-3g/ 1/ fid
fe-4-76-3g/ 1

test

Bruker BioSpin GmbH

nmr

spect

€pe13

294.6

2830

1

5 mm PADUL 13C-1H/
D Z-GRD 7108621/
0036

8

32
1. 0000

9. 8000

1. 9999

2018-03-09T22:34:44

2018-03-09T22:34: 00,

23 Spectrometer 400. 13
Frequency
24 Spectral 8012.8
Width
25 Lowest 153
Frequency
26 Nucleus 1
27 Acauired Size 16025
28 Spectral Size 65536
Parameter Value
1 Data File C:/ Users/ Charlie/
Name Desktop/ 2018-01-18
#wy/ W
fe-4-76-3g/ 2/ fid
2 Title fe-4-76-3g/ 2
3 Comment test
4 Origin Bruker BioSpin Gmbil
5 Owner nmr
6 site
7 Spectrometer spect
8 Author
9 Solvent cnels
10 Temperature — 295.3
11 Pulse 28pg30
Sequence
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/
D Z-GRD 7108621/
0036
14 Number of 116
Scans
15 Receiver Gain 174
16 Relaxation  1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acauisition  0.8039
Time
20 Acquisition  2018-03-09T22:39: 12
Date
21 Modification 2018-03-09T22:39:00
Date
22 Class
23 Spectrometer 100. 62
Frequency
24 Spectral 10760. 9
Width
25 Lowest ~10206. 4
Frequency
26 Nucleus 13C

27 Acquired Size

28 Spectral Size

32768

655




MCENYTYTOOVWORNNCC-CNARNNOTOIMOOIO-RNANNIOONN - NQOITOUMMTONTINM Parameter Value
T ORNUDMeEeTANDDOTNOST TN MNMOO0OONDONTANTOILTMNMeNONTNeN= OO0 0N OWN
NNQOYOET-mQOOORMNNMNOONMNOUOUNRENYLYYOOOUVYTMMN T — "= O0QQ0NRNAN % Data File Name C:/ Users/ Charlie/
NNNNNNNRNSn BB\l cr e e rrr - - --00000 Dosktop/ 2018-01-18
sl /ol e —— L L\ o0 esktop
e ————— =] — S w0/ W/
fe-4-76-3h/ 3/ fid
2 Title fe-4-76-3h/ 3
3 Comment test
4 Origin Bruker BioSpin GmbH
NHTs 5 Owner nmr
6 Site
S 7 Spectrometer spect
8 Author
. 9 Solvent CDC13
PinB )
10 Temperature  294. 1
11 Pulse Sequence zg30
4h 12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/ D|
Z-GRD 7108621/ 0036
14 Number of 8
Scans
15 Receiver Gain 32
16 Relaxation 1..0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  1.9999
Time
20 Acquisition 2018-03-11T21:11:01
Date
21 Modification 2018-03-11T21:11:00
Date
22 Class
23 Spectrometer  400. 13
Frequency
N 1 24 Spectral Width8012.8
[
1 | 25 Lowest ~1544. 4
oy I il . cy
JLM k 1 ! ! Frequency
26 Nucleus 1
T s T T T st 27 Acquired Size 16025
S 53 88 X S S48Qw N3 28 Spectral Size 65536
o0 SN - - IS - R
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
F-r0OYYmO Parameter Value
IARISRERNA 2 i J Fasees
= = ata F \/ Users/ Cha y
SooooaaAA o o d RAAR_RN N 1 Data File C:/ Users/ Charlie,
el | =\ Name Desktop/ 2018-01-18
W/ B/
fe-4-76-3h/ 4/ fid
2 Title fe-4-76-3h/ 4
3 Comment test
NHTs 4 Origin Bruker BioSpin GmbH
5 Owner nmr.
NS 6 Site
7 Spectrometer spect
8 Author
PinB 9 Solvent coels
10 Temperature 294.8
11 Pulse 28pe30
4h Sequence
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/
D Z-GRD Z108621/
0036
14 Number of 187
Scans
15 Receiver Gain 194
16 Relaxation 1. 0000
Delay
17 Pulse Width 9. 8000
18 Presaturation
Frequency
19 Acquisition 0. 8039
Time
20 Acquisition 2018-03-11T21:16:04
Date
21 Modification 2018-03-11T21:17:00!
| Date
| 22 Cl1
23 Spectrometer 100. 62
Frequency
) o | ‘ 24 Spectral 40760. 9
NS L W I d [ Width
25 Lowest —10320. 1
Frequency
26 Nucleus 13C
T T T T T T T T T T T T T T T T T T T T T T T | 27 Acauired Size 32768
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20| 28 Spectral Size 65536
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Parameter

Data File
Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acauisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

Value
C:/ Use Charlie/
Desktop/ 2018-01-18
#wy/ W/
fe-4-7T1-3i/ 1/ fid
4-71-3i/ 1

fe
i
Bruker BioSpin Gmbll

nmr

spect

cpe13
294.5
2830

D
7116098 0688 (PA
BBO 400S1 BBF-H
D-05 Z SP)

8

35
2..0000

10. 0000

1. 9999

2018-03-01T16:39:52

2018-03-01T16:39: 00,

23 Spectrometer 400. 15
| I Frequency
I 24 Spectral 8012.8
Width
s %*"‘\ 7 25 Lowest -2137.7
~No~
ome= N~ Frequency
A 26 Nucleus 1
T T T T T T T T T T T T T T T T T T T T T T | 27 Acauired Size 16025
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.028spectral Size 65536
Parameter Value
TOM e NG N N
cawagaNNYAN o @ TN NOMme oY 1 Data File C:/ Users/ Charlie/
Ll SN BN NN b 22232888 Name Desktop/ 2018-01-18
NESEEY VSN2 Py
fe-4-71-3i/ 2/ fid
2 Title fe-4-71-3i/ 2
NHTS 3 Comment 1D 13C with H
\ decoupling
4 Origin Bruker BioSpin GmbH
5 Owner nmr.
\N 6 site
| 7 Spectrometer spect
8 Author
9 Solvent coe1s
4i 10 Temperature  295.0
11 Pulse zgde
Sequence
12 Experiment 1D
13 Probe 7116098 0688 (PA
BBO 400S1 BBF-H-
D-05 Z SP)
14 Number of 239
Scans
15 Receiver Gain 201
16 Relaxation 1. 0000
Delay
17 Pulse Width 10. 0000
18 Presaturation
Frequency
19 Acquisition 0. 7427
Time
20 Acquisition 2018-03-01T16:19:06
Date
21 Modification 2018-03-01T16:49:00)
Date
22 Class
23 Spectrometer 100. 63
Frequency
N " i I 24 Spectral 22058. 8
! ! N ! v Width
25 Lowest 38.5
Frequency
26 Nucleus 13C
T T T T T T T T T T T T T T T T T T T T 27 Acquired Size 16384
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S54

28 Spectral Size 32768
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Parameter

Data File
Name

Title
Comment
Origin

Owner

site
Spectrometer
Author
Solvent
Temperature

Pulse

Sequence
Experiment
Probe

Number of

Scans

Receiver Gain

Relaxation
Delay
Pulse Width

Pr

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

saturation

22 C1

Value

C:/ Users/ Charlie/
Desktop/ 2018-01-18
wr/ W/

fe-4-68-3j/ 1/ fid
fe-4-68-3j. 1. fid
PROTON

Bruker BioSpin Gmbi,

common

spect

€pe13
297.4

7830

1

5 mm PABBO BB-1H/ D)
Z-GRD Z108618/ 0258

8

51

1. 0000

13. 7000

1. 9999

2018-02-28T22:31: 00,

2018-02-28T22:31:00,

23 Spectrometer 400. 13
Frequency
24 Spectral 8223.7
Width
25 Lowest ~1659. 4
Frequency
26 Nucleus 1H
27 Acquired Size 16116
28 Spectral Size 65536
Parameter Value
1 Data File C:/ Users/ Charlie/|
Name Desktop/ 2018-01-18
wh/ W
fe-4-68-3j/ 2/ fid
2 Title fe-1-68-3] fid
3 Comment C13CPD
14 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent €DCl13
10 Temperature  297.8
11 Pulse zgpa30
Sequence
12 Experiment 1D
13 Probe 5 mm PABBO BB—1H/ D
Z-GRD 7108618/ 0258
14 Number of 508
Scans
15 Receiver Gain 203
16 Relaxation 1. 0000
Delay
17 Pulse Width 12. 0000
18 Pr turation

Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22.C1

23 Spectrometer
Frequency

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

0.4588

2018-02-28T22:45: 00,

100. 62

35714.

~7795.9

13

27 Acquired Size 16384
28 Spectral Size 32768




Parameter Value

OO WWOWONMNODOWLWMOAOATMOMUOIIMITOONTONOTNEINOANNLNDDTO=O=VOM®OVMO MO M
OETMNMerOFTANODOLODOUMOOODTOMONDVUOUMO—ONODNDVONONITIANNDNDODNDONDDVOOUNMAN . ; .
NRNNORIIMMOO=-=C0MMNNRCOOQERYIMNAS oo S--Q0000aaaqq | batalile €/ Users/ Charlie/
NNNNMNOODOLOLDNSYS T T T TMNMMNM AN~ 00000000 Name Desktop/ 2018-01-18
NN ———— . 5 5 S 2 0 0 929 F o
= S ——— — — O/ W/

fe-4-72-3k-rec/ 1/

fid
2 Title fe-4-72-3k-rec/ 1
3 Comment test
4 Origin Bruker BioSpin GmbH,
NHTs 5 owner

Site

/
o
<

Spectrometer spect

8 Author
]
Fe 9 Solvent €De13
10 Temperature  294.5
11 Pulse 2830
Seauence
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/
4k D Z-GRD 7108621/
0036

8

14 Number o

Seans
15 Receiver Gain 50
16 Relaxation  1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  1.9999
Time
20 Acquisition  2018-03-09T22:04:25
Date
21 Modification 2018-03-09T22:04:00!
| Date
22 Class
23 Spectrometer 400. 13
Iy I | Frequency

24 Spectral 8012. 8
Width

Lowest 1546.6
Frequency

g

0.9

2187
0.99.1

01
1.001
1.044
294z
53l
1111

2.8
4.7

26 Nuclous 1

T T T T T T T T T T T " | 27 Acauired Size 16025

T T T T 2
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0 28 Spectral Size 65536

Parameter Value
=M NG
Mo~ N QYWY =m o = omgouwn I Data File C:/ Users/ Charlie/|
YmaNNNAN S 383585 ¥ A88848+=a Name Desktop/ 2018-01-18
NN/ | N = W/ e/
fe-4-72-3k-rec/ 2/
rid
2 Title fe-4-72-3k-rec/ 2
3 Comment test
4 Origin Bruker BioSpin Gmbil
NHTs .
5 Owner nmr

Site

/
(2]
<

Spectrometer spect

e

Author

-n
(0]
©

Solvent cpel3

10 Temperature — 295. 1

11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/
4k b 7-GRD 7108621/
0036
14 Number of 154
Scans

15 Receiver Gain 111
16 Relaxation  1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  0.8039
Time
20 Acquisition  2018-03-09T22:07:47
Date
21 Modification 2018-03-09T22:10:00
Date

22 Class

23 Spectrometer 100. 62

Frequency
) . N WJ . 4 | 24 Spectral 10760. 9
. Width
25 Lowest -10320. 1
Frequency
26 Nucleus 13C

T T T T T T T T T T T T T T T T T T T T T T T 27 Acquired Size 32768
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20| .8 speciral Size ot

536
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Parameter Value

NNOMODOmOANODNDT—ANANANNMONOOONDrrMerOMONOTNOVODDDETNWOWONDOVWOOWODNODNWOOO N .y
CHOTDO-rOO0ONNNNR-—ANNMOBRNOAMNMAUNNONOBONONITMMANT - ONONT M= O |1 Data File  C:/ Users/ Charlie/
NOANNS MMM ANOOANANOVYONOVOYOUOUMNNNOLOUOYOYYUN S S - 00000 d Name Desktop/ 2018-01-18
NNNNNNOGBO S OO ununmunununnsIsmmaAcr - -~ +-000G0 “ >/
PPN NNy i it e A A T o oo o°o°°s &0/ W/
e B ] = —rn—m I T T 4 1/ Fi
fe-4-106-1/ 1/ fid
2 Title fe-4-106-1/ 1
3 Comment test
4 Origin Bruker BioSpin GmbH
5 Owner nmr.
NHTs 6 site

Spectrometer spect

/
/

Author

z
o

Solvent €DC13
10 Temperature — 294.2
11 Pulse 2830

4l Sequence

12 Experiment 1D

13 Probe 5 mm PADUL 13C-1H/
D Z-GRD 7108621/
0036
14 Number of 8
Scans

15 Receiver Gain 97
16 Relaxation  1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  1.9999
Time
20 Acquisition  2018-04-20T08:42:04
Date
21 Modification 2018-04-20T08:42:00
Date
22 Class
23 Spectrometer 400. 13
Frequency

24 Spectral 8012. 8
Width
25 Lowest ~1535. 4

Frequency

26 Nucleus H

27 Acquired Size 16025
28 Spectral Size 65536

1107 %:
1.097 o

T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

Parameter Value
o ~®9 YTmom ~NQ
- M-® ONOS @ o o ganNgoxN 1 Data File  C:/ Users/ Charlie/
woI¥M NN - b Y I88L8ER Name Desktop/ 2018-01-18
N2 NIV [N\ w i/ e/
fe—4-106-1/ 3/ fid
2 Title fo-d-106-1/ 3
3 Comment 1D 13C with H
decoupling
NHTs 4 Origin Bruker BioSpin Gmbll
™ 5 Owner nmr
S 6 Site
\ o 7 Spectrometer spect
8 Author
9 Solvent conels
4' 10 Temperature 296. 0
11 Pulse 28pE30
Sequence
12 Experiment 1D
13 Probe 2116098 0688 (PA
BBO 40051 BBF-H-
D-05 Z SP)
14 Number of 152

Scans

15 Receiver Gain 201

16 Relaxation  1.0000
Delay

17 Pulse Width  10. 0000

18 Presaturation
Frequency

19 Acquisition  0.8999

Time
| 20 Acquisition  2018-04-20T08:57:09
Date
21 Modification 2018-04-20T08:57:00
Date
22 Class
23 Spectrometer 100. 63
w Frequency
24 Spectral 29761.9
Width
25 Lowest ~3813.0
Frequency
26 Nucleus 13C

T T T T T T T T T T T T T T T T T T T T 27 Acquired Size 26781
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O 28 Spectral Size 65536
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CONNNOMYTAOTTNLNANONNTNANO-—ODNC- -—MOOOVOWLNONNOO MBS N BN
MENLOAIND-ONOOOUTITNTNONDOIORNNMOONN-OONONTMe - NODNONDIT N —
NN O®R0OaNYLOMNe QU MANNRNLROLYYENNYEYYIYI ST mQQCQQ QO aaa Parameter Value
NNNNUWB AN s r e -+~ 00000 o
[ . P S S o ————— L _ L\ O o o o 0 0 05 |1 Data File NameC:/ Users/ Charlie/
v e Desktop/ 2018-01-18
/e,
£e-31-0604/ 4/ fid
2 Title £e-31-0604. 4. Fid
3 Comment PROTON
NHTs 4 Origin Bruker BioSpin GmbH
5 Owner common
6 site
S
\ 7 Spectrometer spect
(o] 8 Author
9 Solvent CD3CN_ SPE
10 Temperature  298.3
4m 11 Pulse Sequence zg30
12 Experiment D
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7108618/ 0258
14 Number of 8
Se:
15 Receiver Gain 40
16 Relaxation 1. 0000
Delay
17 Pulse Width 13,7000
18 Presaturation
Frequency
19 Acquisition  1.0263
Time
20 Acquisition  2018-06-04T22:53:00
Date
|
i 21 Modification 2018-06-04T22:53:00
Date
22 Class
23 Spectrometer  400. 13
Frequency
24 Spectral Width16025.6
I 25 Lowest -5541.9
Frequency
26 Nucleus 1
27 Acquired Size 16446
Ty LT i e Ny
< o acoa < o oo mann
N - -0 = IS MM =S
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10
CANWLN LW-OVN = O
—ONT- NOWLWSY OO o =) MO O = m®
¥=0no oaoa- Ko ~ = N-@ONKO Parameter Value
CuNA Y- 0w o0 = o ] ~oar o
IImm NNe o °o 0 N MUS88_Ls 1 Data File C:/ Users/ Charlie/
P N N | ~ = Name Desktop/ 2018-01-18
/e,
fe-31-0604/ 2/ fid
2 Title re-31
NHTs 3 Comment c13cep
4 Origin Bruker BioSpin GmbH
5 Owner common
OS5 > 5
\ 6 Site
(o} 7 Spectrometer spect
8 Author
9 Solvent CD3CN_SPE
4m 10 Temperature  298.5
11 Pulse 28pE30
Sequence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7108618/ 0258
14 Number of 132
Scans
15 Receiver Gain 203
16 Relaxation  1.0000
Delay
17 Pulse Width 12,0000
18 Presaturation
Frequency
19 Acquisition  0.4588
Time
20 Acquisition  2018-06-04T22:51:00
Date
21 Modification 2018-06-04T22:51:00
Date
22 C1
23 Spectrometer 100. 62
Frequency
24 Spectral 35714.3
Width
" Lol " b m | ™ " P " | " 25 Lowest ~7795.9
I | il oA ¥ L W il Frequency
26 Nueleus 13C
27 Acquired Size 16384
28 Spectral Size 32768
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S58




Parameter Value

1 Data File C:/ Users/ Charlie/
Name Desktop/ 2018-01-18

&/ W
fe-4-106-2/ 1/ fid

2 Title fe-4-106-2. 1. fid

3 Comment PROTON

4 Origin Bruker BioSpin Gmbll

5 Owner common

6 Site

7 Spectrometer spect

8 Author

9 Solvent cpels

10 Temperature  —556. 1

11 Pulse 2830
Sequence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D)
7-GRD 7104450/ 0277
14 Number of 8
Scans

15 Receiver Gain 128

16 Relaxation  1.0000
Delay

17 Pulse Width  13.5000

18 Pro

Frequency

saturation

19 Acquisition  1.9923
Time

20 Acquisition  2018-04-19T21:45:00
Date

21 Modification 2018-04-19T21:45:00
Date

22 Class

23 Spectrometer 400. 23

Frequency

24 Spectral 8223.7
Width

25 Lowest ~1640. 3

Frequency

26 Nucleus 1H

27 Acquired Size 16384
28 Spectral Size 65536

NTODDAON—-VDNOO—-—NVONDAONMOMOANONOONDION=-TTOAINONN—-TFTOTONULDNN
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NNNSHNNONNNCEOYIMMOOOYOEOIMNNNRNNNRREQRRE S e - 2290009
NNNNOooswosLBsuosLosouounmmmmtEtsmmmnmmAANr-r - -+~ 0000
PPNy i Sk S S et S S A S —— e S oS D00
e e i
NHTs
X
~
\_s
4n
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]
l ]
4 4 T 3 J iy & 48 _R
(%] o o o o o o o o tom
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Parameter Value

1

Data File Users/ Charlie/

Name Desktop/ 2018-01-18
o/ WE/
fe-4-106-2/ 2/ fid

2 Title fe-4-106-2. 2. fid
3 Comment C13CPD
4 Origin Bruker BioSpin Gubll
Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnels
10 Temperature  ~556. 0
11 Pulse %8pg30
Seauence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D
7-GRD 7104450/ 0277
14 Number of 361
Scans

15 Receiver Gain 203

16 Relaxation  1.0000
Delay
17 Pulse Width  12.0000

18 Pre.

Frequency

rturation

19 Acquisition  0.5506
Time

20 Acquisition  2018-04-19T21:53:00
Date

©

1 Modification 2018-04-19T21:56:00
Date

22 Class

23 Spectrometer 100. 65

Frequency

24 Spectral 29761. 9
Width

25 Lowest ~4817.6
Frequency

Nucleus 13C
27 Acquired Size 16384
28 Spectral Size 32768




7.717

e e e e e =

7.697
7.290
7.273

7.254
7.224
7.206
7174
7.165
7.157

40

6.239

6.200
5.794
5.776

5.756
5.736
5718
4.631

NHTs

4.610
3.188
3.153
2.349
2274
2.255
2.238
2.224
2.206
2.188
2.170
1.735
1.710

1.671

1.025 ===
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9000

8000

7000

6000

5000

4000

3000

{2000

1000

2000

~1900

1800

F1700

1600

+1500

1400

~1300

+1200

1100

1000

900

800

F700

600

500

400

300

200

F100

L-100

F-200

Parameter Value
1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
WP/ fe-4-186-2/ 1/
rid
2 Title fe-4-186-2/ 1
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Ssite
7 Spectrometer  spect
8 Author
9 Solvent coe1s
10 Temperature  297.4
11 Pulse Sequence zg30
12 Experiment D
13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526
14 Number of 8
Scans
15 Receiver Gain 77
16 Relaxation 1. 0000
Delay
17 Pulse Width  15.0000
18 Presaturation
Frequency
19 Acquisition  2.4999
Time
20 Acquisition  2018-07-17T17:11:11
Date
21 Modification 2018-07-17T17:11:00
Date
Class
23 Spectrometer  400. 13
Frequency
24 Spectral Width 8012.8
25 Lowest 1517.0
Frequency
26 Nucleus H
27 Acquired Size 20031
28 Spectral Size 65536
Parancter Value
I Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
i/ fe-4-186-2/
fid
2 Title fe-1-186-2/ 2
3 Comment C13cPD
1 origin Bruker BioSpin Gmbl
5 Owner nn
6 site
7 Spectrometer  spect
8 Author
9 Solvent cnels
10 Temperature  297.9
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/
19F=1H/ D Z-GRD
7108618/ 0526
14 Number of 385
Scans
15 Receiver Gain 71
16 Relaxation 1.0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  0.4588
Time
20 Acquisition  2018-07-17T17:13:26
Date
21 Modification  2018-07-17T17:22:00
Date
22 Class
23 Spectrometer  100. 62
Frequency
24 Spectral Width 35714.3
25 Lowest 7796. 8
Frequency
26 Nucleus 13¢
27 Acquired Size 16384
28 Spectral Size 32768




6500

MNOOOWUNMARNNMNARNC-CYTURNNOOWONMNENOTNMONDID=-ONTUONM®DOTNN
NNAR-—CONOMAN=—O - NNOOYIN-—ONAMOOVONPANOITM-OAROMT M RN N = @
NRNNANROYYOOOOYOORQNRNRQRYOUNNYIYIYIIIILIIMommo-—Q90Q® Parameter value
NNNNSSfFFTmmmmaANNr - r e r e rrrrrr e mm e m e e = === = O
e > e e et e 6000 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-a-182-1-1/
/ rid
5500 2 Title fe-4-182- 1
3 Comment PROTON
NHTs 4 Origin Bruker BioSpin GmbH
5000 5 Owner nmr
= 6 Site
7 Spectrometer  spect
4500 8 Author
9 Solvent cne1s
4p L 4000 10 Temperature — 296.3
11 Pulse Sequence zg30
12 Experiment n
L 3500 13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0526
14 Number of 8
3000 Scans
15 Receiver Gain 51
16 Relaxation 1.0000
2500 Delay
17 Pulse Width  15.0000
18 Presaturation
L 2000 Freauency
19 Acquisition  2.4999
| | Time
[ L1500 |20Acauisition  2018-07-14T22:54:19
! Date
21 Modification  2018-07-14T22:54:00
Date
r 1000 22 Class
23 Spectrometer  400. 13
1 . .
| Frequency
500
24 Spectral Width 8012.8
25 Lowest
Freauency,
-0 26 N
26 Nucleus it
NI & J 27 Acquired Size 20031
e S5 = qop | smecirat sise et

T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

~NOOo S~ )
KNG wdA = QOYINDOMULANDDO Y
QON ¥ = @ ANO-OA—-—OYWNNANO 800 Parameter Value
Moo o~ w QN NQOWNYQNMAN LY o :
3o N o RIHAJJIJIIRNLLER 1 Data File NameC:/ Users/ Charlic/
Y/ N/ | | e F750 Desktop/ 2018-01-18/]
W/ fe-4-182-1-1/
2/ rid
700 2 Title fe-4-182-1-1/ 2
NHTs 3 Comment c13cPD
o 1 origin Bruker BioSpin Gmbll
650
z 5 Owner nmr
L 600 6 site
7 Spectrometer spect
Lss0 8 Author
4p 9 Solvent C€DC13
L 500 10 Temperature 297 1
11 Pulse Sequence zgpg30
12 Experiment 1
450 . ,
13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
L 400 7108618/ 0526
14 Number of 191
Seans
350 15 Receiver Gain 57
16 Relaxation 1. 0000
L 300 Delay
17 Pulse Width  9.8000
18 Presaturation
250 Frequency
19 Acquisition 0. 4588
L 200 Time
20 Acquisition  2018-07-14T23:00:09
Date
150 21 Modification 2018-07-14T23:00:00
Date
L 100 22 Class
23 Spectrometer 100, 62
Frequency
50
24 Spectral Width35714.3
' 25 Lowest 7796. 8
" f fant b A m .
26 Nucleus 13C
L-s0 27 Acquired Size 16384
28 Spectral Size 32768
~-100

T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
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T TLLAANMANNTODOITN - NO-,TOTOND-ANTMOANNODO~IINNONOLANONOWO —

TANOINODLNONDOXDULNTMNMANNODOVLLMOLMEAND—ONOIINMOMe—ONMOXTANUNMST

ENYNMINCSaIMOCS00T00naNREIRENCeIMmAMANNNS-=-0C00R0Q0®d Paraneter value

NNNNOuunwuwununstTFmmmonmaAANr-r - - -+~~~ 0000 S S |-5000

e e ————————————— L P e e S ——— 1 Data File C:/ Users/ Charlie/
o e Name Desktoj 018-01-18/

wE/

NHTs fe-4-186-4-0722/ 1/

L 4500 rid
AN 2 Title fo-4-186-4-0722. 1. fid
3 Comment PROTON
4 Origin Bruker BioSpin
4000 5 Owner common
4q, A/H = 2:98 o site
a, :
7 Spectrometer spect
L3500 |8 Author
400 9 Solvent coels
10 Temperature  298. 4
300
11 Pulse 2530
3000 s N
cquence
200 12 Experiment 1D
: 13 Probe 5 um PABBO BB-1H/ D
00 Z-GRD 7108618/ 0258
2500
14 Number of 8
o Seans
T 15 Receiver Gain90
35 34 33 32 31 30 L2000 | 16kelaxation  1.0000
Delay
17 Pulse Width  13.7000
18 Presaturation
Frequeney
1500
19 Acquisition 1.9999
Time
20 Acquisition 2018-07-22T14:57:00
Date
Vo 1000
1 21 Modification 2018-07-22T14:57:00
Date
22 Class
L 500 |28 spectrometer 100.13
" Frequency
Uy i 24 Spectral 8223.7
i Width
25 Lowest ~1647.9

Frequency

26 Nucleus i

1955
2154
0.951
0871
1.001
0.021
1.001

27 Acquired Size 16446
5536

28 Spectral Siz
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ammST o
© YOV © YworuwYoNON
RN A 9 ITnsyuareny Parameter Value
oo AN ] QONOYWMm= I Y
ERuRUENENEN 0 ScYYo oo oac=m . . ,
B n TOMNNNNNNN -~ 1 Data File Name C:/ Users/
SSNSSNT/ SN == 50000 Charlie/ Desktop/|
2018-01-18/ i [/,
fe-4-186-1-0722/
2/ rid
L 45000 2 Title Fe-4-186-4-0722. 2
rid
3 Comment c13cPD
4 Origin Bruker BioSpin
L 40000 GubH
5 Owner common
4q, A/H = 2:98 o St
L 35000 7 Spectrometer spect.
8 Author
9 Solvent cnels
10 Temperature 299.9
30000 N
11 Pulse Sequence  zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB-11/|
D Z-GRD 7108618/
25000
0258
14 Number of Scans 8177
15 Receiver Gain 203
20000 16 Relaxation Delay 1. 0000
17 Pulse Width 12. 0000
18 Presaturation
Frequency
15000 19 Acquisition Time 0. 4588
20 Acquisition Date 2018-07-22T18:2
00
21 Modification 2018-07-22T18:26:
10000
Date 00
22 Class
23 Spectrometer 100. 62
L 5000 Frequency
24 Spectral Width 35714.3
25 Lowest Frequency ~7795.9
26 Nucleus 13¢
" . " Lo
27 Acquired Size 16384
28 Spectral Size 32768
L -5000

T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -10

S62



S63

NYTOOTD - RAMEETANCTO VO ONNOVITNOTDT TN = ON T O ODWWN
TANON-CODOOUMAORNNTANMAN—COXDANMNNO=-—OMOMMODNIONONTOINNOINTO 11000
NXMMEORNNNENOOITNNNANNCUMANNNORNOYUNNINNNNS—QQQ 000 Parameter Value
NRNNNOWUBUWB s fmmmommaddNANer - r-+-~0000
et P P P P 1S P i it . - harlie)

S e e = 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
10000 Wi/ fe-1-182-4-1/
/ tid
2 Title fe-4-182-4 1
3 Comment PROTON
NHTs 9000 4 Origin Bruker BioSpin Gmbil
™S 5 Owner nmr
z 6 Site
8000 7 Spectrometer  spect
8 Author
9 Solvent cnc13
4r-H 7000 | 10 Temperature 0.0
11 Pulse Sequence zg30
12 Experiment n
13 Probe 5 mm DUL 13C-1H/ D
6000 7-GRD 7108620/ 0010
14 Number of 8
Scans
L 5000 15 Receiver Gain 47
16 Relaxation 1.0000
Delay
17 Pulse Width  9.1200
(4000 18 Presaturation
Freauenc:
19 Acquisition  4.0894
Time
3000 20 Acquisition  2018-07-16T16:05:38
Date
21 Modification  2018-07-16T16:06:00
Date
2000
22C
23 Spectrometer  400. 13
Frequency
1000 24 Spectral Width 8012.8
{ I 25 Lowest ~1543.8
| Frequency
i | quency
'] I 26 Nucleus m
Lo . o,
o [ 27 Acquired Size 32768
E &3 ~ J 3 d P gt & 28 Spectral Size 65536
- e e e e caYoNwoN «
N o - = - - Mmoo na ©
~-1000
T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10
-—mooa YT
hYnama < ON O MmWYm
< @ g g 2 ; s & = S E R b g 5 Parameter Value
398888 a NS danNK~ =3 .
R n SY¥OMANANN ] L 50 1 Data File Name Users/ Charlie/
NLZ e WA Desktop/ 2018-01-18/
W/ fe-4-182-4-1/
2/ rid
2 Title fe-4-182-4-1/ 2
L 400 3 Comment c13cPp
NHTs 1 Origin Bruker BioSpin Gmbll
™S 5 Owner nmr
/ 6 Site
350 7 Spectrometer  spect
8 Author
9 Solvent cels
4r-H 10 Temperature 0.0
300 11 Pulse Sequence zgde30
12 Experiment 1D
13 Probe 5 mm DUL 13C-1H/ D 7|
GRD 7108620/ 0010
F250 14 Number of Scans 542
15 Receiver Gain 36
16 Relaxation 1. 0000
Delay
L 200 17 Pulse Width  9.4000
18 Presaturation
Frequency
19 Acquisition 1. 1010
150 Time
[ 20 Acquisition  2018-07-16T16:14:19
Date
21 Modification  2018-07-16T16:26:00
Date
L 100 22 Class
23 Spectrometer  100. 62
Frequency
24 Spectral Width 29761.9
Lso 25 Lowest -4685. 2
Frequency
26 Nucleus 13C
27 Acquired Size 32768
sl | W 1 Lo 28 Spectral Size 65536
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Parameter Value

Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-1-182-1-2/

1/ rid
2 Title ~182-4 1
3 Comment test
4 Origin Bruker BioSpin Gmbil
5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cne1s
10 Temperature  297.2
11 Pulse Sequence zg30
12 Experiment n
13 Probe 5 mm PADUL 13C-1H/ D
7-GRD 7108621/ 0036
14 Number of 8
Scans
15 Receiver Gain 55
16 Relaxation 1..0000
Delay
17 Pulse Width  9.8000
18 Presaturation
Frequency
19 Acquisition  1.9999
Time
20 Acquisition  2018-07-16T13:55:40
Date
21 Modification  2018-07-16T1
Date
22 Class
23 Spectrometer  400. 13
Frequency
24 Spectral Width 8012.8
25 Lowest -1535. 4
Frequency
26 Nucleus 1
27 Acquired Size 16025
28 Spectral Size 65536
Parameter Value
1 Data File Name Users/ Charlie/

Desktop/ 2018-01
W/ Fo-a-182-4-

18/

2/ fid
2 Title fo-4-182-4-2/ 2
3 Comment test
4 Origin Bruker BioSpin Gmbll
5 Owner nmr
6 Ssite
7 Spectrometer  spect
8 Author
9 Solvent cpel3
10 Temperature 297.7
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PADUL 13C-1H/ D
Z-GRD 7108621/ 0036
14 Number of Seans 257
15 Receiver Gain 111
16 Relaxation 1. 0000
Delay
17 Pulse Width 9.8000
18 Presaturation
Frequency
19 Acquisition 0.8039
Time
20 Acquisition 2018-07-16T14:00:35
Date
21 Modification  2018-07-16T14:04:00
Date
22 Clas
23 Spectrometer 100 62
Frequency
24 Spectral Width 40760.9
25 Lowest ~10119. 4
Frequency
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
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13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

~1000

9000

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

Parameter

Data File

Name

Title

w

Comment
Origin

Owner

S

Site

S

Spectrometer

S

Author

9 Solvent
Temperature
Pulse
Sequence

12 E

periment

13 Probe

14 Number

Scans

of

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spec
Width

ral

25 Lowest
Frequency

26 Nucleus

27 Acauired Size

28 Spectral Size

value

C:/ Users/ Charlie/
Desktop/
2018-01-18/ i/
fe=5-149-ND/ 1/ fid

~149-ND. 1. fid

PROTON
Bruker BioSpin GmbH

common

spect

cpels
-19.8
2830

1D

5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0277

13. 5000

1.9923

2018-11-23T08: 14: 00

2018-11-23T08: 14:00

400. 23

8223.7

~1640.3

i
16384
65536

Parameter

I Data File
Name

2 Title

3 Comment

4 Origin

5 Owner

6 site

7 Spectrometer

8 Author

9 Solvent

10 Temperatu

11 Pulse
Sequence

12 Experiment

13 Probe

14 Number

Scans

of

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

alue
C:/ Users/ Charlie/
Desktop/
2018-01-18/ i/
fe-5-149-ND/ 2/ fid
fid

—149-ND. 2.
€13CPD
Bruker BioSpin GmbH

spect

cpe1s
~1232.4

28pE30

1D
PABBO BB-1H/ D

5 m

RD 7104450/ 0277
1113
203
1. 0000
12. 0000
0. 5506
2018-11-23T08:45:00
2018-11-23T08:45: 00

100. 65

29761.9

~4817.6

13C
16384
32768
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T T
-10 -20

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

{2000

+1500

~1000

500

+1500

1400

+1300

1200

+1100

1000

900

800

F700

600

500

400

300

200

F100

F-100

Parameter Value

Data File s/ Charlie/

2018-01-18/

NameC:/ Use:

Desktop/

B/ fe-5-52-1/ 1/
rid
2 Title fe-5-52-1. 1. fid
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 site
7 Spectrometer spect
8 Author
9 Solvent cnc13
10 Temperature  297.4

1 Pulse Sequencezg30

12 Experiment 1D
13 Probe 5 mm PABBO BB/
19F-1H/ D
7108618/ 0526
14 Number of 8
Scans
15 Receiver Gain 71
16 Relaxation 1..0000
Delay
17 Pulse Width  15.0000
18 Presaturation
Frequenc:
19 A 2.9999

Time

20 Acquisition  2018-09-26T23:10:00

Date
21 Modification 2018-09-27T09:43:00
Date
22 Class
23 Spectrometer  400. 13
Frequency
24 Spectral Width8012.8
25 Lowest 1553. 0
Freaquency
26 Nucleus 1H
27 Acquired 20031
28 Spectral 65536
Parameter Value

1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18

WE/ fe-5-52-1/ 2
fid
Title fe-5-52-1. 2. fid

3 Comment C13CPD

4 Origin Bruker BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer  spect

8 Author

9 Solvent cpels

10 Temperature — 298.3

11 Pulse Sequence zgpg30

12 Experiment o}

13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
0526

14 Number of 568
Scans

15 Receiver Gain 71

16 Relaxation 1..0000
Delay

17 Pulse Width  9.8000

18 Presaturation
Frequency

19 Acquisition  0.5506
Time

20 Acquisition  2018-09-26T23:48:00
Date

21 Modification  2018-09-27T09:59:00
Date

23 Spectrometer  100. 62
Frequency
Spectral Width 35714.3
25 Lowest 7796. 8
Frequency
26 Nucleus 13C
27 Acquired Size 16384
28 Spectral 32768




MONUN-COINTAANLNIINN - NNDNDNNONOMOOMO
OYDANONTNONTONOVONMNMIMOODM - NOFTNMIN 7500
NRANNC=QOQO©Q@®dNMNANN®OONS OO MmAN r Parameter Value
NNNNNNNNNOOOOSOUOOSGOoumunmuumngd§ S <=
o ————— el el I Data File Name C:/ Users/ Charlie/
(T —— — —— —
L 7000 Desktop/ 2018-01-18/
%P/ fe-5-135-2—
pure/ 1/ fid
L 6500 2 Title fe-5-135-2-pure/ 1
3 Comment test
4 Origin Bruker BioSpin GmbH
6000
5 Owner nmr
NHTs 6 Ssite
o X 5500 7 Spectrometer  spect
8 Author
L 5000 9 Solvent cne13
F 10 Temperature  296. 1
11 Pulse Sequence zg30
4u 4500
12 Experiment 1
13 Probe 5 mm PADUL 13C-1H/ D
L 4000 7-GRD 7108621/ 0036
14 Number of 8
Scans
3500 15 Receiver Gain 55
16 Relaxation 1.0000
Delay
3000 17 Pulse Width  9.8000
18 Presaturation
L2500 Frequency
19 Acquisition  1.9999
Time
2000 20 Acquisition  2018-11-07T22:01:55
Date
21 Modification  2018-11-07122:01:00
1500 Date
221
L 1000 23 Spectrometer  400. 13
Frequency
24 Spectral Width 8012. 8
500 25 Lowest -1535.4
Frequency
26 Nucleus 1
Lo X )
s . . 27 Acquired Size 16025
o mﬂa N g = ; I o c;: 28 Spectral Size 65536
e - e Q @ o e o
A Ba-o e = = 5] o o N f--500
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
NONTINNDOMINONNOSTT®MN 1300
OCMONMATROWONWLANTMWLNO o © o
ONQVOMMO - NNONYYMN YN 2 3 Parameter Value
BLLNYRAnAANNRR Y z 23
ek RS S SR S S B S n N~ 1200 1 Data File Name C:/ Users/ Charlie/
SNy NN N fEEemmm————— o Desktop/ 2018-01-18/
W/ fe-5-135-2
pure/ 2/ fid
£1100 |2 Title fe-5-135-2-pure/ 2
3 Comment test
NHTs 4 Origin Bruker BioSpin GmbH
1000 5 Owner nmr
O X 6 site
7 Spectrometer  spect
F [ 900 8 Author
9 Solvent ce1s
4u 10 T v 296.4
emperature X
800
11 Pulse Sequence zgpg30
12 Experiment D
13 Probe 5 mm PADUL 13C-1H/ D
700 Z-GRD 7108621/ 0036
14 Number of 307
Scans
600 15 Receiver Gain 111
16 Relaxation 1. 0000
Delay
L 500 17 Pulse Width  9.8000
18 Presaturation
Frequency
L 200 19 Acquisition  0.8039
Time
20 Acquisition  2018-11-07T22:03:18
Date
300 21 Modification — 2018-11-07T:
Date
22 Cla
200 23 Spectrometer  100. 62
Frequency
24 Spectral Width 40760.9
r100 25 Lowest ~10320. 1
Frequency
26 Nucleus 13¢
iy K " o J ik Il 27 Acquired Size 32768
28 Spectral Size 65536
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2100

2000

~1900

1800

£1700

+1600

+1500

1400

1300

~1200

1100

1000

900

800

700

600

500

400

300

200

F100

F-100

L-200

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

F-5000

Parameter

Data File Name

©

Title

w

Comment.

-

Origin

Owner

@

Site

<

Spectrometer

)

Author

9 Solvent
Temperature
Pulse Sequence
Experiment
Probe
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time

Acquisition
Date
Modification
Date

c1

3 Spectrometer
Frequency

4 Spectral Width

Lowest

Frequency

Nucleus

Acquired Size

28 Spectral Size

value
C:/ Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-5-136-pure—

PLC/ 1/ fid
fe-5-136-pure-
PLC. 1. fid

PROTON
Bruker BioSpin GmbH

common

spect

cpels

546. 4

2230

1D

5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0277
8

114
1. 0000

13. 5000

1.9923

2018-11-10T00:59: 00

2018-11-10T00:59: 00

400. 23

82

~1640.3

Parameter Value
1 Data File Name C:/ Users/
Charlie/
Desktop/
2018-01-18/ i
FE/ fe-5-136
pure-PLC/ 2/
rid
2 Title 5-136-pure—
PLC. 2. fid
3 Comment c13cPD
4 Origin Bruker BioSpin
GubH
5 Owner common
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cnel3
10 Temperature  ~546.4
11 Pulse Seauence zgpg30
12 Experiment n
13 Probe 5 mm PABBO
BB-1H/ D Z-GRD
7104450/ 0277
14 Number of 12449
Seans
15 Receiver Gain 203
16 Relaxation 1.0000
Delay
17 Pulse Width  12.0000
18 Presaturation
Frequency
19 Acquisition
Time
20 Acquisition  2018-11-10T06:3
Date 6:00
21 Modification 2018-11-10T06:3
Date 6:00
221
23 Spectrometer  100. 65
Frequency
24 Spectral Width 29761.9
25 Lowest ~4817.6
Frequency
26 Nucleus 13C
27 Acquired 16384
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NAINGCSO09a0a0RQRII- =0 ~NOYYY N 4000 Paraneter Value
NNNNNNNOGOOGOOO6OGOS6G6S mmmmm -
—— S ———— =" Y 1 Data File Name C:/ Users/ Charlie/
Desktop/ 2018-01-18/
W/ fe-5-140-1/ 1/
fid
F3500 |2 fticle fe-5-140-1. 1. fid
(0] NS N,OH 3 Comment PROTON
H 4 origin Bruker BioSpin GmbH
5 Owner common
6 Site
F 3000
7 Spectrometer  spect
11 8 Author
9 Solvent cnels
10 Temperature  ~546. 9
2500 11 Pulse Sequence zg30
12 Experiment N
13 Probe 5 mm PABBO BE-11/ D
Z-GRD 7104450/ 0277
14 Number of 8
2000 Scans
15 Receiver Gain 57
16 Relaxation 1..0000
Delay
17 Pulse Width  13.5000
1500 .
18 Presaturation
Frequency
19 Acquisition  1.9923
Time
20 Acquisition  2018-11-11T15:36:00
1000 Date
| 21 Modification  2018-11-11T15:36:00
] Date
i 22 Class
i
23 Spectrometer  400. 23
500 ppoctron
requency
24 Spectral Width 8223.7
25 Lowest 1640. 3
Frequency
26 Nucleus m
- 27 Acquired Size 16384
d¥e3e d g g 28 Spoctral Size 63506
Qo 0Q - < ]
Cr < - o

4.9
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o
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MONO-ORNONYTYTNNNT O
NNANDOABOSAMMmBON NS on n 6000
QYOO NTAN®ET YN N o = N Parameter Value
ehbhddfnmAnRREEes @ 2
QuwununmmnmauNNN- - - a ~ 1 Data File Name C:/ Users/ Charlie/
OSSN Desktop/ 2018-01-18/
5500 WP/ fe-5-140-1/ 2/
fid
2 Title fo-5-140-1. 2. fid
L5000 |3 Comment c1scpD
4 Origin Bruker BioSpin GmbH
5 Owner common
(o] \ ,OH 6 Site

4500

Spectrometer  spect

Iz

8 Author
F 4000 9 Solvent cpe13
10 Temperature — ~547. 1
" 11 Pulse Sequence zgps30
3500 12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0277
L 3000 14 Number of 305
Seans
15 Receiver Gain 203
16 Relaxation 1. 0000
2500 Delay
17 Pulse Width  12.0000
18 Presaturation
L 2000 Freauency
19 Acquisition  0.5506
Time
| 1500 |20Acauisition  2018-11-11T15:41:00

Date
21 Modification  2018-11-11T15:45:00
Date

1000 22 Cla

23 Spectrometer  100. 65
Frequency

500 24 Spectral Width 29761.9

25 Lowest -4817. 6
Freauency

N 26 Nucleus 3c
Lo 26 Nucleu 13¢

27 Acquired Size 16384
28 Spectral Size 32768
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Parameter

Value

Data File Name C:/ Users/ Charlie/

PR

©

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of

Scans

15 Receiver Gain

16 Relaxation

Delay

17 Pulse Width

18 Presaturation

Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer

Frequency

24 Spectral Width

25 Lowest

equency

26 Nucleus

27 Acquired Size

28 Spectral Size

Desktop/ 2018-01-18/
WP/ fe-5-140-2/ 1/
rid

fe-5-140-2. 1. fid
PROTON
Bruker BioSpin GmbH

common

spect

DMSO
292.3

2830

1D

5 mm PABBO BB-1H/ D
7-GRD 7104450/ 0263
8

144
1. 0000

13. 5000

2.9999

2018-11-13T08:07:00

2018-11-13T08:07: 0

400. 13

8223.7
~1639.6

1
24670
65536

o o s w

® =

©

25

26

27
28

Parameter

Data File
Name.

Title
Comment
Origin
Owner

Site
Spectrometer
Author
Solvent
Temperature
Pulse
Sequence
Experiment

Probe

Number of

Scans

Receiver
Relaxation
Delay

Pulse Width

Pres

Frequency
Acquisition
Time
Acquisition
Date

Modification
Date

Class

3 Spectrometer

Frequency
Spectral
Width
Lowest
Frequency

Nucleus

Value

Users/ Charlie/
Desktop/
2018-01-18/ W/
fe-5-140-2/ 2/ fid

fe-5-140-2. 2. fid
C13CPD
Bruker BioSpin GmbH

spect

DMSO
293.2
28pE30
1D

5 mm PABBO BB-1H/ D
Z-GRD 7104450/ 0263

2847

ain 203

1..0000

12. 5000

turation

2018-11-13T08:36:00

2018-11-13T09:25: 00

100. 62

29761.9

~4870. 5

13C

Acquired Size 16384

Spectral Size 32768




Parameter value

TEINNONOANMNMUNOAIOVOANNODANNO - - —OVDONUNNIAAT—MOOWYWO—NNO0NO VWO W®D®O®© D
NOLMNMANOTATOHNAN—OLNMONTANINANNDODONON e —NONTANT—NOONULMAN— OO 0NO
NN ENREOMNENNENENNQORNRNNYQROYYIYIYIIINANST ST 000090 R0 0|1 Data File C:/ Users/ Charlie/
NNNNUBB M N r - e S c - +-0000 Name Dosktop/ 2018.01-18
N UL L L ame esktop/ 20
—_—— —— — i/ W/
fe-4-75-2/ 1/ fid
2 Title fe-4-75-2. 1. fid
3 Comment PROTON
D(H) NHTs 4 Origin Bruker BioSpin GmbH

Owner common

2N Do

D5—\ | D(H) 7 Spectrometer spect

8 Author

9 Solvent cpels
10 Temperature  207.8
d7-3a (Scheme S4-a) 11 Pulse 230
Seauence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D
7-GRD 7108618/ 0258
14 Number of 8
Scans
15 Receiver Gain 51
16 Relaxation  1.0000
Delay
17 Pulse Width  13.7000
18 Presaturation
Frequency
19 Acquisition  1.9999
| Time
f 20 Acquisition  2018-03-12T22:33:00
Date
21 Modification 2018-03-12T22:33:00
Date

22 Cl

23 Spectrometer  400. 13

Frequency

1 24 Spectral 8223.7
Width

25 Lowest 1640. 9

Frequency

26 Nucleus m

22571
1.87x
0427
0991
0.96x

27 Acquired Size 16446

T T T | 28 Spectral Size 65536

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 05 0.0 -05 -1
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MUl M O ON 0NN IMNMOANCTONVONINIIODONONMANC-NNXIMNANE OO N DN KO N
NNNNTSSSORRREEENARRRREEETAIIIT e rrr883355888880 a0 |1 bata File Nane €2/ Users/ Charlic/
NNNNNNnnMeddmmmadr e e ecrrrrrrrrrr e rrrrer---0000G0 O e 201801
NN —————— 5 5 S 202 °9°9° Desktop/ 2018-01-18
-y B - Bl #y/ WiEEl/ fe—4-75-

isolate/ 1/ fid

2 Title fe-4-75-isolate/ 1

D(H) NHTs

3 Comment

H1

4 origin Bruker BioSpin GmbH
5 Owner e
7 A 6 Ssite
Dsg_ B(H) 7 spoctromster  spact
8 Author
9 Solvent coels
10 Temperature  296.0
d7'3a (Scheme S4-b) 11 Pulse Sequence zg30
12 Experiment 1

13 Probe 7116098_0688 (PA BBO
40051 BBF-H-D-05 Z
SP)
14 Number of 8
cans
15 Receiver Gain 40
16 Relaxation 2..0000
Delay
17 Pulse Width  10.0000

18 Presaturation
Frequency

19 Acquisition

20 Acquisition
Date

21 Modification

9999

2018-03-06T20:02:55

2018-03-06T2!

Date
22 Class
23 Spectrometer  400.15
Frequency
24 Spectral Width 8012. 8§
25 Lowest ~2167.3
Frequency
by ‘;‘l" g‘ 26 Nucleus 1
- o S 27 Acauired Size 16025
N - - 28 Spectral Size 65536

T T T T T T T T
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QUM NONRDINNODO WM o
YOV mmm~NR NN NN @ Parancter Value
O WVWWVWLVLVLYVWWVWWVWLOVOWNWINWLWLINW!LWND m
e—— T 1 Data File C:/ Users/ Asymm/
Name Desktop/ #iFE/
fe-5-149-ene/ 1/ fid
2 Title T —149-ene
3 Cor PROTO!
Meo \ D(H) 3 Comment PROTON
4 Origin Bruker BioSpin GmbH
D H 5 Owner ‘common
(H) o site
7 Spectrometer spect
OMe 8 Author
9 Solvent C€DC13
d-1s (Scheme S4-c) 10 Temperature  291.9
11 Pulse 2530
Sequence
12 Experiment 1D
13 Number of 8
Scans
14 Receiver Gain 203
15 Relaxation 1. 0000
Delay
16 Pulse Width  13.5000
17 Acquisition 2.9999
Time
18 Acquisition  2018-11-20T14:08:00
Date
19 Modification 2018-11-20T14:08:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
22 Lowest ~1650. 5
Frequency
23 Nueleus 1
24 Acquired Size 24670
25 Spectral Size 65536
|
I 1
i —
S & 7 d
Qcg ~ ~ <
- Ao o (=} ©o
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95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
NN Nm LOOMWOVOWVWONNDULOONW®D—m o = OVLOMOWLWONODDXNOOID =
wm o~ NN Me-—O0QO0UMNOW—QYN=—O @ MON-—RQOOAWMON O ONO
NN AN nnnnhaYanaoongobn ¥ KNROOWI-S-m=9a0 0 Paraneter Value
NSNS~ nunmuuununSTETITETITMmonm o —Frrr - OO0OO
Vo e\ N = | | el ——1 | | pata File  C:/ Users/ Asymm/
Name Desktop/ i/
fe-5-149-sm/ 1/ fid
2 Title fe=5-149-sm
3 Comment PROTON
4 Origin Bruker BioSpin Gmbll
TSHN D(H) 5 Owner common
6 Site

Cy Z D(H) 7 Spectrometer spect

8 Author
D(H) 9 Solvent €DC13
d-2a (Scheme S4-c) frlpmr 22104

Sequence

12 Experiment 1D

13 Number of 8
Scans

11 Receiver 203
Gain

15 Relaxation  1.0000
Delay

16 Pulse Width  13.7000

17 Acquisition  1.9999

Time

18 Acquisition 2018-11-20T14:10:00
Date

19 Mod i fon 2018-11-20T14:10:00

Date

| 20 Spectrometer 400. 13

Frequency

21 Spectral 8223.7
Width

22 Lowest ~1640.9
Frequency

23 Nucleus i

24 Acquired 16446
Size

25 Spectral 65536
s

1.991
2.09=
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NN me o mNaaN0ooNN NN © Y NeRQERY-—=90q Parameter Value
N~ NN OOWBLW!WnW;mWn,;m wn mmmnmnm N 00O
N e NN PE —= | N et —— 1 Data File Name C:/ Users/

Asymm/ Desktop/
WP/ fe-5-149
tm/ 1/ fid

2 Title fe-5-149-tm
3 Comment PROTON
NHTs 4 Origin Bruker BioSpin
GubH
MeO. 5 Owner common
A Cy 6 Site
D(H) 7 Spectrometer  spect
8 Author
9 Solvent cnc13

OMe

10 Temperature — 297.4

11 Pulse Sequence zg30
d-4t (Scheme S4-c) 12 Bxperiment 1D
13 Number of 8
Scans

1 Receiver Gain 57

5 Relaxation 1. 0000
Delay

@

16 Pulse Width  13.7000

17 Acquisition  1.9999
Time

8 Acquisition  2018-11-20T14:1
Date 4:00

9 Modification 2018-11-20T14:1
Date 4:00

20 Spectrometer  400. 13
Frequency

21 Spectral Width 8223.7

22 Lowest ~1649. 4
Frequency

23 Nucleus i

{ 1 , X
24 Acquired

o 16146

25 Spectral Size 65536

0974
0.781
0.96=
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