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General Instrumentation

'H-NMR, “*C{*H}-NMR and '°F-NMR were recorded at 500/400/300 MHz, 125/100/75 MHz,
470/376 MHz on a Bruker Avance 500, 400 or 300 spectrometers. All spectra are referenced to
CDCl; residual CHCI; peak (*H-NMR & = 7.26 ppm; *C{*H}-NMR & = 77.0 ppm). All chemical shifts
are gquoted in parts per million (ppm), measured from the centre of the signal except in the case of
multiplets of more than one proton, which are quoted as a range. Coupling constants are quoted to
the nearest 0.1 Hz. Splitting patterns are abbreviated as follows: singlet (s), doublet (d), triplet (t),
guartet (g), quintet (quin.), heptet (hept.), multiplet (m), broad singlet (brs) and combinations
thereof.

Low resolution mass spectrometry was performed on a Agilent 6100 mass spectrometer (ESI
ionisation), Thermo Finnigan MAT95XP (El) and Hewlett Packard 5971 MSD (GC/MS with EI).
High resolution mass spectrometry was performed on a Waters QTOF with ESI ionisation.

GC analysis were performed on a Dani Master GC, fitted with a BPX5 column 30 m length, 0.32
mm width, with a 0.25 um non polar film. The maximum temperature was 300 °C and a gradient of
5 °C per minute was used. All the analysis were performed using dodecane as internal standard
and helium as carrier gas.

Flow experiments were conducted in PTFE-FEP tubing with 1/32” inner diameter, 1/16” outer
diameter and 1/64” wall thickness. Flangeless PEEK fittings with PEEK ferrules were used in
conjunctions with PEEK PTFE Y-adapters with 0.02” channel diameter. Syringes were connected
via PTFE female luer to female 1/4-28 thread.

One type of syringe pumps employed was a Razel Scientific Instruments A-99 with a manual
stepped motor and a customized syringe mount to hold multiple syringes at the same time. The
second type were multiple non-programmable New Era Pumpsystems Ltd. NE-300 Just Infusion™
Syringe Pumps.

All chemicals were purchased from Sigma-Aldrich, Alfa-Aesar or Fisher Scientific and used without
further purification. Dry ether and hexane were purchased from Sigma Aldrich and stored over 10
A molecular sieves.

Trimethylsilylphenolethers (6a — g) were prepared via a standard literature procedure.™
N'-cyclohexylidene-4-methylbenzenesulfonohydrazide was prepared following a procedure

reported by Magrath et. al.””
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General Procedures

General Procedure A — Synthesis of TMS protected phenols.

In a round bottomed flask 1 equivalent of phenol is mixed with 1.1 equivalents of
hexamethyldisilazane and diluted with THF (1 mL per mmol). The mixture is heated to reflux for 45
minutes. After completion the reaction is left to cool to room temperature. The title compound is
obtained in excellent yield and purity by evaporation of the solvent and amine residues.

General Procedure B — Continuous Flow Synthesis of 2-Trimethylsilyl phenols.

syringe pump
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Figure 1. Flow diagram for general procedure B.

In a continuous flow reactor consisting of two syringe pumps set to 19.8 mL/h each, a Y-shaped
mixing element and a 0.66 mL residence element a solution of (2-bromoaryloxy) trimethylsilane (1
eg.) in diethylether and a solution of n-butyllithium (1.2 eq.) in ether are mixed and reacted at room
temperature. The effective residence time is 1 minute. The crude reaction mixture is poured onto a
plug of silica and eluted with chloroform. The pure product is obtained by evaporation without
further purification.
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General Procedure C - Continuous Flow Synthesis of 2-Trimethylsilylaryl

Trifluoromethylsulfonates.
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Figure 2. Flow diagram for general procedure C.

In a continuous flow reactor consisting of three syringe pumps set to 19.8 mL/h each, two Y-
shaped mixing element, a 0.66 mL and a 0.12 mL residence element a solution of (2-
bromoaryloxy) trimethylsilane (1 eq.) in diethylether and a solution of n-butyllithium (1.2 eq.) in
ether are mixed and reacted at room temperature. To this stream is added a stream of triflic
anhydride (1.2 eq.) in diethyl ether. The effective residence time for step 1 is 1 minute, for step 2
7.3 seconds. The crude reaction mixture is poured onto a plug of silica and eluted with pentane.
The pure product is obtained by evaporation without further purification.

In reaction scales above 3 mmol (accumulated product) higher yields were obtained when the

excess triflic anhydride was quenched with agueous sodium carbonate solution and the product

extracted with hexane.
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General Procedure D - Continuous Flow Synthesis of 2-Trimethylsilylaryl

Perfluorobutylsulfonates.

syringe pump . . syringe pump syringe pump Temperature control bath
200mUh P TFE Y-Junction 20.0 mL/h 20.0 mL/h peralt
"C[ms N ; Base
o S NfF
@ cat X\ ™
R+/
Bui N N : : : L e
n-BuLi 7 I/I : : : . 55°C
— 0.66 mL residence element : :
check valve (1 psi) PTFE Y-Junction PTFE Y-Junction 5 mL residence element

Figure 3. Flow diagram for general procedure D.

In a continuous flow reactor consisting of four syringe pumps set to 20.0 mL/h each, three Y-
shaped mixing element, a 0.66 mL for step 1 and a 5 mL heated (55 °C) residence element for
step 2, a solution of (2-bromoaryloxy) trimethylsilane (1 eq.) in THF and a solution of n-butyllithium
(1.2 eq.) in hexanes are mixed and reacted at room temperature. The effective residence time is 1
minute. This stream is then mixed with triethylamine (30 eq.) and 4-pyrollidino pyridine (3 mol-%) in
THF and immediately after with a solution of nonaflyl fluoride (1.6 eq.) in THF. The reaction mixture
is conveyed into the heated residence element for an effective residence time of 3.75 minutes. The
crude reaction mixture is poured onto a plug of silica and eluted with pentane. The pure product is
obtained by evaporation without further purification.
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Base screen for continuous flow synthesis of nonaflates.

Amount Conv.
Entr Basel®

y leq.] [%]
1 NEt," 2 19
2 NEt;™ 10 25
3 NEt;™ 40 61
4 DIPEA 40 0
5 TMG 10 Ll
6 DBU 7 -
7 Pyridine 40 0

[a] DIPEA = diisopropylethylamine, TMG = 1,1,3,3-Tetramethylguanidine, DBU =
1,8-Diazabicycloundec-7-ene. [b] Distilled triethylamine used yields significantly
lower with “wet” base. [c] Upon mixing TMG with nonaflyl fluoride imminent
precipitation of a white solid occurred indicating non-compatibility. [d] The reaction
with DBU led to immediate blockage upon mixing the substrate stream with the
base/NfF mixture.

Continuous flow synthesis of nonaflates via nucleophilic catalysis by DMAP.

Entry Base Cat. I[Bz?ding C[(g/g]v_
1 NEts 10 50
2 NEt; 30 80
3 NEt; 30 82
4 NEt; 300! 83
5 DIPEA 10 0
6 DIPEA 80 80
7 - 100 0
8 - 120 0

DMAP = 4-N,N-Dimethylaminopyridine [a] The loading of NfF was increased from
1.6 eq. to 3.0 eq. [b] The residence element was submerged in an oil bath heated to
55 °C.
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Continuous flow synthesis of nonaflates via nucleophilic catalysis catalyst screen.

Cat. Loading Conv.
Entry Catalyst [%] [%]
1 DMAP 30 83
2 4-ppyH 30 >99
. [a] .
3 4-PPY 3 >99

Conditions as in general procedure D with catalyst loadings as indicated. [a] 4-PPY =

4-Pyrrolidinopyridine
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Characterisation data for 2-trimethylsilyl phenols

2-(Trimethylsilyl)phenol (7a):
The title compound was synthesised via General Procedure B from (2-

OH  bromophenoxy)trimethylsilane (1.22 g, 5 mmol) diluted to 0.5 M to give 2-
@[ (trimethylsilyl)phenol as a colourless oil (763 mg, 4.6 mmol, 92%).

T™S
'H-NMR (400 MHz, CDCly): & 7.41 (dd, J = 7.2, 1.7 Hz, 1H, ArH), 7.27 (ddd, J = 8.0, 7.4, 1.8 Hz,
1H, ArH), 6.97 (td, J = 7.3, 0.9 Hz, 1H, ArH), 6.69 (ddd, J = 8.0, 0.9, 0.3 Hz, 1H, ArH), 4.90 (br s,
1H, OH), 0.35 (s, 9H Si(CHs)s).
BBC-NMR (75 MHz, CDCl,): & 160.24 (C), 135.27 (CH), 130.65 (CH), 125.35 (CH), 120.47 (CH),
114.43 (C), -0.98 (CHb).

The characterisation data was in agreement with the literature.

4-Fluoro-2-(trimethylsilyl)phenol (7b):
OH  The title compound was synthesised via General Procedure B from (2-bromo-
/@[ 4-fluorophenoxy)trimethylsilane (262 mg, 1 mmol) diluted to 0.1 M to give 4-
F TMS fluoro-2-(trimethylsilyl)phenol as a colourless oil (169 mg, 0.92 mmol, 92%).

IH-NMR (600 MHz, CDCly): 5 7.03-7.01 (m, 1H, ArH), 6.89 (td, J = 8.4, 3.1 Hz, 1H, ArH), 06.61 (dd,
J=8.7,3.9 Hz, 1H, ArH), 4.71 (d, J = 0.5 Hz, 1H, OH), 0.30 (s, 8H, Si(CHa)s).

B3C-NMR (151 MHz, CDCly): 8 157.22 (C, d, Jor = 239.1 Hz), 156.01 (C, d, Jer = 2.89 Hz), 127.64
(C, d, Jer = 3.11 Hz), 120.98 (CH, d, Jcr=20.39 Hz), 116.62 (CH, d, Jr = 23.37 Hz), 115.35 (CH, d,
Jer = 7.49 Hz), -1.22 (CHy).

Characterisation data was in agreement with the literature.®

4-Methyl-2-(trimethylsilyl)phenol (7c):

OH The title compound was synthesised via General Procedure B from (2-bromo-

4-methylphenoxy)trimethylsilane (258 mg, 1 mmol) diluted to 0.1 M to give 2-

/©:TMS (trimethylsilyl)phenol as a colourless oil (160 mg, 0.89 mmol, 89%).
'H-NMR (600 MHz, CDCls): & 7.14 (s, 1H, ArH), 7.02 (d, J = 8.0 Hz, 1H, ArH), 6.57 (d, J = 8.1 Hz,
1H, ArH), 4.67 (s, 1H, OH), 2.27 (s, 3H, CHj3), 0.29 (d, J = 2.5 Hz, 9H Si(CHs)s).
13C-NMR (151 MHz, CDCly): & 158.13 (C), 135.66 (C), 131.07 (CH), 129.35 (CH), 125.08 (CH),
114.30 (C), 20.52 (CHj3), -0.94 (CHy).

Characterisation data was in agreement with the literature.
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4-Chloro-2-(trimethylsilyl)phenol (7d):
™S The title compound was synthesised via General Procedure B from (2-
OH bromo-4-chlorophenoxy)trimethylsilane (278 mg, 1 mmol) diluted to 0.1 M to
give 4-chloro-2-(trimethylsilyl)phenol as a colourless oil (182 mg, 0.91 mmol,
Cl 91%).

'H-NMR (600 MHz, CDCly): 8 7.27 (d, J = 2.6 Hz, 1H, ArH), 7.16 (dd, J = 8.5, 2.6 Hz, 1H, ArH),
6.61 (d, J = 8.5 Hz, 1H, ArH), 5.11 (s, 1H, OH), 0.31 (s, 9H, Si(CHa)a).

BC-NMR (151 MHz, CDCl;): & 158.78 (C), 134.67 (CH), 130.10 (CH), 128.04 (C), 125.54 (C),
115.78 (CH), -1.21 (CHb).

Characterisation data was in agreement with the literature.®

1-(Trimethylsilyl)naphthalen-2-ol (7e):

T™MS
OH The title compound was synthesised via General Procedure B from ((1-

OO bromonaphthalen-2-yl)oxy)trimethylsilane (294 mg, 1 mmol) diluted to 0.1 M

to give 1-(trimethylsilyl)naphthalen-2-ol as a colourless oil (196 mg, 0.96
mmol — 96%). The product was quite unstable, with rapid degradation and colouring observed, to
form a brown oil in minutes and a black solid after days. Immediate NMR spectroscopy of the
freshly prepared material gave data in agreement with the literature.®

'H-NMR (300 MHz, CDCl,): & 8.07 (d, J = 8.5 Hz, 1H, ArH), 7.79-7.74 (m, 2H, ArH), 7.45 (ddd, J =
8.5, 6.9, 1.6 Hz, 1H, ArH), 7.33 (ddd, J = 8.0, 6.9, 1.1 Hz, 1H, ArH), 6.96 (d, J = 8.8 Hz, 1H, ArH),
5.51 (d, J = 3.9 Hz, 1H, ArH), 0.58 (s, 9H, Si(CH,)s).

BBC-NMR (75 MHz, CDCly): & 159.17 (C), 138.35 (C), 132.01 (CH), 129.34 (C), 128.90 (CH),
127.05 (CH), 125.98 (CH), 122.82 (CH), 118.02 (CH), 2.35 (CHb).

2-Bromo-6-(trimethylsilyl)phenol (7f):
The title compound was synthesised via General Procedure B, with the mixing
Br and residence elements cooled to -78 °C, from (2,6-
OH dibromophenoxy)trimethylsilane (322 mg, 1 mmol) diluted to 0.1 M to give 2-
™S bromo-6-(trimethylsilyl)phenol as a colourless oil (185 mg, 0.76 mmol, 76%).
'H-NMR (300 MHz, CDCly): & 7.47 (dd, J = 7.9, 1.6 Hz, 1H, ArH), 7.31 (dd, J = 7.2, 1.5 Hz, 1H,
ArH), 6.80 (dd, J = 7.9, 7.2 Hz, 1H, ArH), 5.73 (s, 1H, OH), 0.32 (s, 9H, Si(CHa)3).
3C-NMR (151 MHz, CDCls): & 156.03 (C), 134.49 (CH), 132.95 (CH), 127.07 (C), 121.55 (CH),
110.44 (C), -1.19 (CHy).

Characterisation data was in agreement with the literature.®
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(2,6-Dibromo-4-methylphenoxy)trimethylsilane (79):

The title compound was synthesised via General Procedure B, with the

i OH mixing and residence elements cooled to —78 °C, from (2,6-dibromo-4-

methylphenoxy)trimethylsilane (335 mg, 1 mmol) diluted to 0.1 M to give 2-

H,C TMS bromo-4-methyl-6-(trimethylsilyl)phenol as a colourless oil (191 mg, 0.75
mmol, 75%).

'H-NMR (300 MHz, CDCly): & 7.29-7.28 (m, 1H, ArH), 7.08-7.07 (m, 1H, ArH), 5.55 (s, 1H, OH),
2.27 (t, J = 0.7 Hz, 3H ,CHs), 0.31 (s, 9H, Si(CHs)s).

B3C-NMR (151 MHz, CDCly): & 153.84 (C), 135.04 (CH), 133.06 (CH), 130.89 (C), 126.58 (C),
110.06 (C), 20.20 (CH), -1.15 (CHs).

Characterisation data was in agreement with the literature.!”

Characterisation data for 2-trimethylsilylaryl trifluoromethylsulfonates

2-(Trimethylsilyl)phenyl trifluoromethanesulfonate (1a):
The title compound was synthesised via General Procedure C from (2-
©iOT bromophenoxy)trimethylsilane (244 mg, 1 mmol) diluted to 0.1 M to give 2-
™S (trimethylsilyl)pheny! trifluoromethanesulfonate as a colourless oil (270 mg, 0.91

mmol, 91%).

'H-NMR (300 MHz, CDCly): & 7.56 (dd, J = 7.4, 2.0 Hz, 1H, ArH), 7.50-7.44 (m, 1H, ArH), 7.39-
7.34 (M, 2H, ArH), 0.39 (s, 9H, Si(CHa)a).

B3C-NMR (75 MHz, CDCly): & 155.09 (CH), 136.24 (CH), 132.53 (CH), 131.22 (CH), 127.45 (CH),
118.47 (C, q, Jer = 317.72 Hz), 119.47 (C, g, Jcr = 1.51 Hz), -0.85 (CHb).

The characterisation data was in agreement with the literature."

4-Fluoro-2-(trimethylsilyl)phenyl trifluoromethanesulfonate (1b):
OTf The title compound was synthesised via General Procedure C from (2-bromo-
4-fluorophenoxy)trimethylsilane (262 mg, 1 mmol) diluted to 0.1 M to give 4-
= /C[TMS fluoro-2-(trimethylsilyl)phenyl trifluoromethanesulfonate as a colourless oil (275
mg, 0.87 mmol — 87%).

'H-NMR (300 MHz, CDCl,): & 7.32 (dd, J = 9.0, 4.0 Hz, 1H, ArH), 7.21 (dd, J = 8.1, 3.1 Hz, 1H,
ArH), 7.12 (ddd, J = 9.0, 7.3, 3.2 Hz, 1H, ArH), 0.39 (s, 9H, Si(CHz)s).

3C-NMR (151 MHz, CDCly): & 160.97 (C, d, Jer = 234.81 Hz), 150.16 (C, d, Jcr = 3.12 Hz),
135.88 (C, d, Jcr = 5.14 Hz), 122.35 (CH, d, Jcr = 22.0 Hz), 121.46 (C, d, Jer = 7.08 Hz), 118.41 (C,
q, Jer = 316.05 Hz), 117.69 (CH, d, Jcr = 24.22 Hz), 1.04 (CHa).
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F-NMR (376 MHz, CDCl;): & -73.86 (s, 3F), -114.37 (s, 1F).
HRMS (El+): Calcd. for COH90O3F4S1Sil: 300.9979, found: 300.9972

4-Methyl-2-(trimethylsilyl)phenyl trifluoromethanesulfonate (1c):
OTf The title compound was synthesised via General Procedure C from (2-
/@i bromo-4-methylphenoxy)trimethylsilane (258 mg, 1 mmol) diluted to 0.1 M
H3C TMS to give 4-methyl-2-(trimethylsilyl)phenyl trifluoromethanesulfonate as a
colourless oil (273 mg, 0.88 mmol, 88%).

'H-NMR (300 MHz, CDCly): & 7.34-7.32 (m, 1H, ArH), 7.25-7.23 (m, 2H, ArH), 2.39 (s, 3H, CHa),
0.39 (s, 8H, Si(CHz)3).
3C-NMR (151 MHz, CDCl): 8 153.04 (C), 137.20 (C), 136.65 (CH), 132.18 (CH), 131.65 (CH),
118.46 (C, q, Jcr = 320.19 Hz) 119.27 (C), 20.83 (CHj3), -0.80 (CHsy).
The characterisation data was in agreement with that reported in the literature.™"
4-Chloro-2-(trimethylsilyl)phenyl trifluoromethanesulfonate (1d):
OTf The title compound was synthesised via General Procedure C from (2-

/@ bromo-4-chlorophenoxy)trimethylsilane (278 mg, 1 mmol) diluted to 0.1 M to
Cl TMS give 4-chloro-2-(trimethylsilyl)phenyl trifluoromethanesulfonate as a
colourless oil (302 mg, 0.91 mmol — 91%).

'H-NMR (300 MHz, CDCl): & 7.48 (dd, J = 2.7, 0.3 Hz, 1H, ArH), 7.41 (dd, J = 8.8, 2.7 Hz, 1H,
ArH), 7.29 (d, J = 8.4 Hz, 1H, ArH), 0.39 (s, 9H, Si(CHa)s3).
3C-NMR (75 MHz, CDCl): & 153.04 (C), 135.83 (CH), 135.28 (C), 133.51 (CH), 130.96 (CH),
120.96 (C), -1.02 (CHg). Trifluoromethyl carbon not resolved.
The characterisation data was in agreement with that in the literature.™
1-(Trimethylsilyl)naphthalen-2-yl trifluoromethanesulfonate (1e):

™S The title compound was synthesised via General Procedure B from ((1-

OTf bromonaphthalen-2-yl)oxy)trimethylsilane (294 mg, 1 mmol) diluted to 0.1 M

OO to give 1-(trimethylsilyl)naphthalen-2-yl trifluoromethanesulfonate as a

colourless oil (339 mg, 0.97 mmol — 97%).

'H-NMR (300 MHz, CDCl;): & 8.24-8.21 (m, 1H, ArH), 7.93-7.88 (m, 2H, ArH), 7.61-7.52 (m, 2H,
ArH), 7.41 (d, J = 9.1 Hz, 1H, ArH), 0.60 (s, 9H, Si(CHs)).

3C-NMR (75 MHz, CDCl5): & 152.46 (C), 137.52 (C), 132.41 (CH), 132.34 (C), 129.25 (C), 129.01
(CH), 128.77 (CH), 126.65 (CH), 126.25 (CH), 118.64 (C, q, Jcr = 320.48 Hz), 119.09 (C), 2.21
(CHy).
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The characterisation data was in agreement with that reported in the literature.™

2-Bromo-6-(trimethylsilyl)phenyl trifluoromethanesulfonate: (1f)
Br The title compound was synthesised via an altered General Procedure C from
OTf (2,6-dibromophenoxy)trimethylsilane (322 mg, 1 mmol) diluted to 0.1 M and an
exact equivalent of n-butyllithium 0.1 M in diethyl ether to give 2-bromo-6-
TMS  (trimethylsilyl)pheny! trifluoromethanesulfonate as a colourless oil (284 mg, 0.76
mmol, 76%).

'H-NMR (300 MHz, CDCl): & 7.67 (dd, J = 7.8, 1.7 Hz, 1H, ArH), 7.51 (dd, J = 7.4, 1.7 Hz, 1H,
ArH), 7.23 (dd, J = 7.5, 7.8, 1H, ArH), 0.40 (s, 9H, Si(CHj3)3).
3C-NMR (101 MHz, CDCl): 8 148.73 (C), 137.74 (C), 135.78 (CH), 135.72 (CH), 129.09 (CH),
118.59 (C, q, Jcr = 324.29 Hz) 116.52 (C), 0.01 (CHs).
The characterisation data was in agreement with that reported in the literature.™?
2-Bromo-4-methyl-6-(trimethylsilyl)phenyl trifluoromethanesulfonate (19):
Br The title compound was synthesised via an altered General Procedure C
OTf from (2,6-dibromo-4-methylphenoxy)trimethylsilane (335 mg, 1 mmol)
diluted to 0.1 M and an exact equivalent of n-butyllithium 0.1 M in diethyl
H3C TMS  ether to give 2-bromo-4-methyl-6-(trimethylsilyl)phenyl

trifluoromethanesulfonate as a colourless oil (293 mg, 0.75 mmol — 75%).

'H-NMR (400 MHz, CDCl,): 3 7.53 (td, J = 1.4, 0.7 Hz, 1H, ArH), 7.31 (td, J = 1.4, 0.6 Hz, 1H,
ArH), 2.40 (s, 3H, ArCHa), 0.44 (s, 9H, Si(CHs)s).

13C.NMR (151 MHz, CDCl,): & 146.66 (C), 139.33 (C), 137.01 (C), 136.23 (CH), 136.12 (CH),
118.59 (C, q, Jer = 320.31 Hz), 115.99 (C), 20.54 (CHs), 0.04 (CHy).

The characterisation data was in agreement with that reported in the literature.”

Characterisation data for 2-trimethylsilyl perfluorobutylsulfonates

2-(Trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nona-fluorobutane-1-sulfonate (8a):
™S The title compound was synthesised via General Procedure D from (2-
ONf bromophenoxy)trimethylsilane (244 mg, 1 mmol) diluted to 0.1 M to give 2-
(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate  as a
colourless oil (408 mg, 0.91 mmol — 91%).

'H-NMR (600 MHz, CDCl): & 7.57 (dd, J = 7.3, 1.9 Hz, 1H, ArH), 7.48 (ddd, J = 8.3, 7.4, 1.8 Hz,
1H, ArH), 7.37 (td, J = 7.3, 0.9 Hz, 1H, ArH), 7.36 (d, J = 8.3 Hz, 1H, ArH), 0.42-0.39 (m, 9H,
Si(CHa)s).
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13C-NMR (101 MHz, CDCl5): 8 155.37 (C), 136.19 (CH), 132.61 (C), 131.25 (CH), 127.48 (CH),
119.64 (C, t, Jcr = 2.30 Hz), -0.88 (CHy).

F.NMR (376 MHz, CDCl5): & -80.63 (t, J = 9.8 Hz, 3F), -109.70-109.78 (m, 2F), -120.88—-120.99
(m, 2F), -125.75-125.82 (m, 2F).

LRMS (GC/MS-EI): [M-Me]+ = 433.0 (TMS demethylated)

HRMS (El+): Calcd. for C1,H1003FS:Sis: 432.9971, found: 432.9984

4-Fluoro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nona-fluorobutane-1-sulfonate (8b):
™S The title compound was synthesised via General Procedure D from (2-bromo-
ONf 4-fluorophenoxy)trimethylsilane (262 mg, 1 mmol) diluted to 0.1 M to give 4-
fluoro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate as
F a colourless oil (422 mg, 0.91 mmol — 91%).

'H-NMR (300 MHz, CDCl5): & 7.30 (dd, J = 9.1, 4.0 Hz, 1H, ArH), 7.19 (dd, J = 8.1, 3.2 Hz, 1H,
ArH), 7.10 (ddd, J = 9.1, 7.3, 3.2 Hz, 1H, ArH), 0.38 (s, 9H, Si(CHy3)5).

13C-NMR (151 MHz, CDCl;): & 160.87 (C, d, Jcr = 249.9 Hz), 150.36 (C, d, Jcr = 3.0 Hz), 135.89
(CH, d, Jcr = 4.4 Hz), 122.22 (CH, d, Jcr = 22.0 Hz), 121.58 (C, dt, Jcr = 8.2, 2.3 Hz), 117.65 (CH,
d, Jcr = 24.2 Hz), -1.14 (CHy).

F.NMR (376 MHz, CDCl;): & -80.66 (t, J = 9.9 Hz, 3F), -109.67 (t, J = 13.9 Hz, 2F), -114.42 (s,
1F), -120.94-121.00 (m, 2F), -125.77-125.86 (m, 2F).

LRMS (GC/MS-EI): [M-Me]+ = 451.0 (TMS demethylated)

HRMS (EI+): Calcd. for C1,HgO3F10S:1Sis: 450.9883, found: 450.9876

4-Methyl-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (8c):
The title compound was synthesised via General Procedure D from (2-
ONf bromo-4-methylphenoxy)trimethylsilane (258 mg, 1 mmol) diluted to 0.1 M
/@ to give 4-methyl-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-
H3C TMS  1-sulfonate as a colourless oil (378 mg, 0.82 mmol — 82%).

'H-NMR (300 MHz, CDCly): & 7.32 (td, J = 1.3, 0.6 Hz, 1H, ArH), 7.27-7.20 (m, 2H, ArH), 2.39 (s,
3H, ArCHs), 0.38 (s, 9H, Si(CHs),).

3C-NMR (75 MHz, CDCl;): & 153.37 (C), 137.23 (CH), 136.60 (CH), 132.28 (C), 131.68 (CH),
119.44 (C, t Jce = 2.59 Hz), 20.81 (CH,), -0.83 (CHs).

F.NMR (471 MHz, CDCl,): & -80.66 (t, J = 10.9 Hz, 3F), -109.74-109.81 (m, 2F), -120.98 (dd, J
=17.8, 10.1 Hz, 2F), -125.75-125.85 (m, 2F).

LRMS (GC/MS-EIl): [M-Me]+ = 447.1 (TMS demethylated)

HRMS (El+): Calcd. for C13H1,05FsS;Siy: 447.0142, found: 447.0127
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4-Chloro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (8d):

™S The title compound was synthesised via General Procedure D from (2-

ONf bromo-4-chlorophenoxy)trimethylsilane (278 mg, 1 mmol) diluted to 0.1 M to

give 4-chloro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-
cl sulfonate as a colourless oil (438 mg, 0.91 mmol — 91%).

'H-NMR (300 MHz, CDCly): & 7.46 (d, J = 2.6 Hz, 1H, ArH), 7.39 (dd, J = 8.8, 2.7 Hz, 1H, ArH),
7.27 (d, J = 8.8 Hz, 1H, ArH), 0.38 (s, J = 6.8 Hz, 9H, Si(CHa)3).

3C-NMR (126 MHz, CDCl,): 8 153.33 (C), 135.78 (C), 135.36 (CH), 133.56 (CH), 130.99 (CH),
121.14 (C, t, Jcr = 2.49 Hz), -1.04 (CH,).

F_NMR (471 MHz, CDCly): & -80.65 (t, J = 10.9 Hz, 3F), -109.54 (t, J = 15.9 Hz, 2F), -120.94 (dd,
J=9.9,45Hz, 2F), -125.78 (dd, J = 20.8, 14.3 Hz, 2F).

LRMS (GC/MS-EI): [M-Me]+ =466.9 (TMS demethylated).

HRMS (El+): Calcd. for C13H1,03Cl FoS;Siy: 481.9793, found: 481.9816.

1-(Trimethylsilyl)naphthalen-2-yl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (8e):

TMS
oNf The title compound was synthesised via General Procedure B from ((1-
OO bromonaphthalen-2-yl)oxy)trimethylsilane (294 mg, 1 mmol) diluted to 0.1 M
to give 1-(trimethylsilyl)naphthalen-2-yl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-

sulfonate as a colourless oil (463 mg, 0.93 mmol — 93%).

'H-NMR (500 MHz, CDCl;): & 8.22-8.20 (m, 1H, ArH), 7.92-7.88 (m, 2H, ArH), 7.59-7.52 (m, 2H,
ArH), 7.41 (d, J = 9.1 Hz, 1H, ArH), 0.59 (s, 9H, Si(CHs),).

3C-NMR (126 MHz, CDCl;): & 152.70 (C), 137.53 (C), 132.40 (CH), 132.34 (C), 129.31 (C),
129.01 (CH), 128.79 (CH), 126.64 (CH), 126.26 (CH), 119.21 (C, t, Jcr = 2.43 Hz), 2.23 (CHy).
F_NMR (471 MHz, CDCly): 5 -80.62 (t, J = 10.9 Hz, 1F), -108.99 (t, J = 15.7 Hz, 1F), -120.79—
120.85 (m, 1F), -125.71-125.78 (m, 1F).

LRMS (GC/MS-EI): [M-Me]+ = 483.0 (TMS demethylated)

HRMS (El+): Calcd. for C13H;,05ClLFeS;Si;: 498.0353, found: 498.0362.

Characterisation data for products of benzyne reactions

1,4-dimethyl-1,4-dihydro-1,4-epoxynaphthalene (10):
0 2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (224 mg, 0.5
CH; mmol, 1 eq.), 2,5-dimethylfuran (146 mg, 1 mmol, 2 eq.) and tetrabutylammonium
A@ difluorotriphenylsilicate (859 mg, 1.5 mmol, 3 eq.) were combined in a microwave
CHs vial, sealed and purged. The mixture was dissolved in 5 mL of dry THF and

irradiated in a microwave at 100 °C for 30 minutes. The crude reaction mixture was loaded onto
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silica and purified by column chromatography (5% EtOAc in hexanes) (76 mg, 0.44 mmol — 89%).

'H-NMR (300 MHz, CDCly): & 7.17-7.11 (m, 2H, ArH), 7.01-6.95 (m, 2H, ArH), 6.79 (s, 2H,
CHC=CHC), 1.90 (s, 6H, CHy).

¥C-NMR (75 MHz, CDCly): & 152.67, 146.76, 124.68, 118.29, 88.58, 15.23.

The characterisation data were in agreement with that in the literature.™

Triphenylene (11):
2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (112 mg,
O 0.25 mmol, 1 eq.), caesium fluoride (75.9 mg, 0.5 mmol, 2 eq.) and tetrakis-
O‘ triphenylphosphine palladium(0) (28 mg, 0.025 mmol, 10 mol-%) were combined
O in a 5 mL microwave vial. The vial was sealed, purged and filled with 2 mL of dry
acetonitrile. The reaction was stirred over night at 55 °C. The crude mixture was

loaded onto silica and purified by column chromatography (Hexane). (17 mg, 7.4 mmol — 90%)

'H-NMR (400 MHz, CDCl;): & 8.69-8.65 (m, 6H, ArH), 7.69-7.66 (m, 6H, ArH).

3C-NMR (101 MHz, CDCls): & 129.75 (C), 127.20 (CH), 123.27 (CH).

The characterisation data was in agreement with that reported in the literature.™!

Phenyl(2-(phenylamino)phenyl)methanone (12):

Ph . 2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (168 mg,
NH  Ph 0.38 mmol, 1.5 eq.), Tetrabutylammonium difluorotriphenylsilicate (269 mg, 0.5

O mmol, 2 eq.) and benzanilide (49.3 mg, 0.25 mmol, 1 eqg.) were combined in a 5
mL microwave vial. The vial was sealed, purged and filled with 2 mL of dry

toluene. The reaction was stirred over night at 55 °C. The crude mixture was loaded onto silica and

purified by column chromatography (Hexane/DCM — 1:1) (51.5 mg, 0.2 mmol- 80%).

'H-NMR (400 MHz, CDCl5): & 10.12 (s, 1H, NH), 7.72-7.69 (m, 2H, ArH), 7.58-7.53 (m, 2H, ArH),
7.50-7.46 (m, 2H, ArH), 7.39-7.33 (m, 4H, ArH), 7.32-7.29 (m, 2H, ArH), 7.10 (ddt, J=7.4,7.1, 1.3
Hz, 1H, ArH), 6.71 (ddd, J = 8.1, 6.6, 1.5 Hz, 1H, ArH).

3C-.NMR (151 MHz, CDCl;): & 199.17 (C), 148.02 (C), 140.52 (C), 139.78 (C), 134.99 (CH),
134.21 (CH), 131.37 (CH), 129.41 (CH), 129.38 (CH), 128.13 (CH), 123.51 (CH), 122.18 (CH),
119.71 (C), 116.54 (CH), 114.61 (CH).

The characterisation data was in agreement with that reported in the literature.|
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9-Tosyl-2,3,4,9-hexahydro-1H-carbazole (13):

The title compound was prepared according to a procedure preciously

Q_Q reported in the literature using 2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-
N
Ts
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nonafluorobutane-1-sulfonate (201 mg, 0.45 mmol, 1.5 eqg.), N'-cyclohexylidene-4-
methylbenzenesulfonohydrazide (266 mg, 0.3 mmol, 1.0 eq.), cesium fluoride (151.90 mg, 0.9
mmol, 3.0 eq.) and boron trifluoride diethyletherate (0.6 mmol, 2.0 eq.) to give the title compound
as a colourless oil (78 mg, 24 mmol - 80%)
'H NMR (500 MHz, CDCl;) & 8.18 — 8.11 (m, 1H, TsH), 7.68 — 7.62 (m, 2H, TsH), 7.36 — 7.15 (m,
6H, ArH), 3.00 (ddd, J = 8.1, 4.0, 1.9 Hz, 2H, CycH), 2.58 (ddd, J = 8.0, 4.0, 1.9 Hz, 2H, CycH),
2.33 (s, 3H, ArCHy), 1.96 — 1.84 (m, 2H, CycH), 1.84 — 1.71 (m, 2H, CycH).
3C NMR (126 MHz, CDCI3) & 144.39 (C), 136.25 (C), 136.17 (C), 135.34 (C), 130.30 (C), 129.75
(CH), 126.32 (CH), 123.83 (CH), 123.13 (CH), 118.54 (C), 117.92 (CH), 114.35 (CH), 24.63 (CH2),
23.25 (CH2), 22.04 (CH2), 21.53 (CH2), 21.07 (CH3).
The characterisation data was in agreement with that reported in the literature.™”
Methyl 2-(2-oxopropyl)benzoate (14):

o The title compound was prepared according to a procedure reported by Stoltz et. al.

Me from 2-(trimethylsily)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (168

mg, 0.38 mmol, 1.25 eq.), Methyl acetoacetate (34.8 mg, 0.3 mmol, 1.00 eq.) and
cesium fluoride (136 mg, 0.9 mmol, 3.00 eq.) to give the title compound as a

CO,Et
colourless oil (39 mg, 20 mmol, 68%)

'H NMR (600 MHz, CDCI3) 6 7.83 (dd, J = 1.1, 7.5 Hz, 1H, ArH), 7.47 (td, J = 7.5, 1.1 Hz, 1H, ArH),
7.40 (td, J = 7.5, 1.1 Hz, 1H, ArH), 7.24 — 7.27 (m, 1H, ArH), 3.94 (s, 2H, CH,), 3.70 (s, 1H,
C(O)CHs), 2.60 (s, 1H, C(O)OCHs).

¥C NMR (151 MHz, CDCI3) 5 201.24 (C), 172.04 (C), 137.07 (C), 134.36 (C), 132.71 (CH), 132.06
(CH), 130.02 (C), 127.47 (CH), 51.88 (CH2), 40.18 (CH3), 28.78 (CH3)The characterisation data

was in agreement with that reported in the literature.!*®
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Spectroscopic Data

2-(Trimethylsilyl)phenol (7a):

NAME  2013-06-06-MG-49
EXPNO 10
PROCNO 1
Date_ 20130606
Time 16.38
INSTRUM AVa00
PROBHD 5 mm PABBO BB-
PULPROG 20300

™ 65536
SOLVENT CoCly

NS 1%

s [

SWH 8264.463 Hz
FIORES ~ 0.126106 Hz
AQ 3.9649780 sec
RG 80.6

ow 60.500 usec
DE 9.40 usec
TE 2943K

o, 1.00000000 sec
TDg 1

OH

T™S

—a.90

—0351

=== CHANNEL f] s=mmmmms

NUC H

Py 10.00 usec

PLy -3.60 dB

PLW  17.83863831 W

SFOy 400.1324710 MHz.

El 32768

SF 400.1300586 MHz.
wow EM

ssB 0

L8 0.30 Hz

@ [ |

PC 100 'Lll" | : |

el 7 sl
LWH TLr"J? 0.988
0 5 8 7 H

F, - Acauisiton Parameters & g8 § 5 § % ©
Date_ 20130617 g 4 8 & 8 2 3
Time 17.00

INSTRUM  DPXygo

PROBHD 5 mm DUL 'C-1

PULPROG 2gpg30

T 65536 !
SOLVENT COCly

NS 256 OH

s 2

SWH 17857.143 Hz

FORES  0.272478 Hz T™MS

AQ 1.8350580 sec

RG 16384

oW 28.000 usec

DE 6.00 usec

TE 300.0K

D, 2.00000000 sec

an 0.03000000 sec

DELTA  1.89999998 sec

Ty 1

P 10.00 usee |

Py -1.20 ¢B | 1

SFO,  75.4300300 MHz }

1
1
_‘ pm léD WE‘EI 140 IZ‘EI WC‘[I E‘C B‘C 4IC é‘[ ld
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4-Fluoro-2-(trimethylsilyl)phenol (7b):

——0.305

F, - Acauisition Parameters 85

Date_ 20130622

Time 16.20 T‘H‘T

INSTRUM spect !

PROBHD 5 mm CPDCH '3C

PULPROG 2g30 OH

™ 65536

SOLVENT cocly

- . F T™MS

oS 2

SWH 12019.230 Hz

FIDRES ~ 0.183399 Hz

AQ 2.7262976 sec

RG 2

ow 41,600 usec

0E 16.39 usec

T 295.0K

D, 1.00000000 sec

™, 1

== CHANNEL f1 ==

SFO, 6001337060 MHz

NUE. H

Py B.50 usee

PLW,  24.00000000 W

|

.
1B

F, - Acquisition Parameters

Date_ 20130622
Time 16.23
INSTRUM spect

PROBHD 5 mm CPDCH '3C

PULPROG 20pg30

bl 65536

SOLVENT €oCly

NS 3z OH
DS 4

SWH 36057.691 Hz

FIDRES ~ 0.550197 Hz F T™MS
AQ 0.9087659 sec

RG 362

ow 13.867 usec

DE 18.04 usec

TE 295.0K

o, 2.00000000 sec

o, 0.03000000 sec

T0g 1

=== CHANNEL 1 m=mmmmmm

SFQy 150.9178981 MHz
NUC e

3 10.00 usee
PLW,  31.50000000 W

1.216
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4-Methyl-2-(trimethylsilyl)phenol (7¢):

F. - Acauisiton Parameters bt & & g
Date_ 20130622 \THT T T T
Time: 16.27 \
INSTRUM spect
PROBHD 5 mm CPDCH '3C
PULPROG 2030 CH
™ 65536
:LVENT ;ncw, Me ™S
oS 2
SWH 12019.230 Hz
FIDRES ~ 0.183399 Hz
AQ 27262976 sec
RG 718
ow 41.600 usee
DE 16.39 usec
TE 295.0K
0, 1.00000000 sec
0, 1
==mmmmmn CHANNEL 1 ==
SFO, 6001337060 MHz
NUC. H
Py 8.50 usec
PLW,  24.00000000 W
]
e b
RE Tz 3
it B
] 3 7 i 3 I i : ! 7.
2 @ oy 9 H -
F, - Acquisition Parameters C: % gi 2 3 2 B
Date. 20130622 = B = 8 T
Time 1630 |
INSTRUM spect
PROBHD 5 mm CPDCH '3C
PULPROG 2gpo30
™ 63536
SOLVENT cocly OH
NS 3z
oS 4
SWH 36057.691 Hz Me ™S
FIDRES ~ 0.550197 Hz
AQ 0.9087653 sec
RG 362
oW 13.867 usec
DE 18.04 usec
TE 295.0K
D 2.00000000 sec
D 0.03000000 see
o, 1
== CHANNEL F1 ==
SFO,  150.9178981 Mz
NUC 5 1
Py 10,00 usec
PLW,  31.50000000 W
T T T T T T T T T T
.bpm 180 160 140 120 100 80 60 40 20 0

S20



4-Chloro-2-(trimethylsilyl)phenol (7d):

F - Acquisition Parameters

Date_ 20130702
Time 1502
INSTRUM spect

PROBHD 5 mm CPDCH 'C

PULPROG 2930
™ 65536
SOLVENT cocly
NS 16 OH
os 2
SWH 12019.230 Hz
FORES  0.183399 Hz Cl TMS
AQ 2.7262976 sec
RG 32
ow 41.600 usec
DE 16.39 usec
TE 295.0K
R 1.00000000 sec
T, 1
== CHANNEL f1 ==
SFO, 6001337060 MHz
NUC H
Py 8.50 usec

LW 24.00000000 W

——0308

¥ L]
1 105
T T T T T
bpm 10 g 8 T
© @ o o
F, - Acquisition Parameters. & & o 2
Date_ 20130703 = 2 2 =
Time 12.25
INSTRUM DPXq0
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30
™ 65536
SOLVENT cocly OH
NS 54
oS 2
SWH 17857.143 Hz

Cl ™S

FIDRES ~ 0.272478 Hz

AQ 1.8350580 sec
RG 16384

oW 28.000 usec
DE 6.00 usec
TE 300.0K

D, 2.00000000 sec
an 0.03000000 sec

DELTA  1.89999998 sec

0, 1

P 10.00 usec !
PLy 1.20 48
SFO, 75.4300300 MHz

1.201

T T T
ppm 180 160 140 120
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1-(Trimethylsilyl)naphthalen-2-ol (7e):

Curent Dgta Paracrers . . .
2013-07-03-mg-27 SRNIBoYRRang -] 2
Biovo 10 CC::::::iiiii\\\““ii‘: " 3
PROCNO 1 \ | ]
F, - Acquisition Parameters N/K%l
Date. 20130703
Time 16.55
NSTRUM DR,
PROBHD_ 5 mm DUL %1
PULPROG zg30
SOLVENT COCly
DS o
SIH 6172.839 Hz ™S
FIDRES 0.094190 Hz
AQ 5.3084660 sec OH
RG
oW 81.000 usec
DE .00 usec
TE 300.0 K
D, 100000000 sec
1
mmm CHANNEL f1 =
H
10.00 usec
260
299.9518523 MHz
F, - Processing parameters
sf 32768
S 299.9500531 Mz
‘WD EM
558 0
LB 0.30 Hz
=]
PC 1.00
|
U I
1
| i ok
. e
u W [
2.07 107 104
w
1 1los dlass 9.03
T T T T T T T T T 1
s ] 7 5 B i 3 2 1
Current Data Parameters
NAME  2013-07-03-mg-27
NO 10
FROCNO 1
F, - Acauisition Parameters
Date_ 0130703
Time .55
INSTRUM DPX. ap,
PROBHD. § mm DLL -1
PULPROG 2930
i) 65536
SOLVENT  CDCIs
NS 16
oS
SWH 6172.839 Hz
FIDRES _0.094130 Hz
AQ. 53084660 set
RG 161.3 ™S
ow 81.000 usec
DE 6.00 usec OH
T 00.0 K
D, 1.00000000 sec
™, 1
== CHANNEL 1 ==
H
10.00 usec
el 2.60 dB
SFb;,  299.3518523 MHz !
F, - Processing parameters
sf 3zr
SF. 299.9500531 MHz
wow EM
SSB
i} 0301
a8 )
PC 1.00
T T T T T T T T
ppm 180 140 120 100 80 60 40 20
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2-Bromo-6-(trimethylsilyl)phenol (7f):

F, - Acquisition Parameters

Date_ 20130704
Time 17.31

INSTRUM DP¥y0

PROBHD 5 mm DUL '*C-1

PULPROG 230

T 65536

SOLVENT coal, Br

NS 16 OH
oS 0

SWH 6172.839 Hz

FIDRES ~ 0.084190 Hz

AQ 5.3084660 sec ™S
RG 287.4

oW 81,000 usec

DE 6.00 usec

T 3000K

o 1.00000000 sec

0, 1

=== CHANNEL 1 ===

N, H

Py 10.00 usec

PLy 2.60 B

SFO,  299.9518523 MHz

——0310

101 022
w o
1.06 i
T T T T T T
pm 10 9 8 7 A
F, - Acquisition Parameters. o R 3
@ wo N S
Date_ 20130704 a ag ¥ =
Time 17.40 ‘
INSTRUM DPXyqg

PROBHD 5 mm DUL "3C-1

PULPROG  20pg30
™ 65536

SOLVENT cocly Br

NS 128 OH

DS 2

SWH 17857.143 Hz

FIDRES 0.272478 Hz TMS
AQ 1.8350580 sec

RG 16384

ow 28,000 usee

DE 6.00 usec

TE 300.0K

Dy 2.00000000 sec

an 0.03000000 sec

DELTA  1.89999998 sec

T0g 1

== CHARNEL f1 =
NUC. e
Py 10.00 usec
Py -1.20 6B

SFO, 75.4300300 MHz

1185

T T T
ppm 180 160 140 120 100 80
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(2,6-Dibromo-4-methylphenoxy)trimethylsilane (79):

F, - Acquisition Parameters 8

Date. 20130704 k¢

Time 17.46 \

NSTRUM  DPXago 1

PROBHD S mwm DUL 73C-1

PULPROG 2930

™ 65536

SOLVENT coay Br

NS 16 OH

oS [

SWH 6172.839 Hz

FDRES  0.094190 Hz

AQ 5.3084660 sec Me ™S

[ 256

ow 81.000 usec

oE 6.00 usec

TE 300.0K

o, 1.00000000 sec

™, 1

P -2.6008

SF0,  299.9518523 Mz

|
Lol
U -
§ i
ihe AR 596

e i 3 ) : g 3 : i

F, - Acquisition Parameters 2 g 2 IS = 3

Date. 20130704 2 g g E 3 -

Time 17.55

INSTRUM  DPXagp

PROBHD 5 mm DUL '3¢-1

PULPROG 200030

™ 65536

SOLVENT cocly Br

NS 128

oS 2 CH

SWH 17857.143 Hz

FDRES  0.272478Hz

AQ 1.8350580 sec Me ™S

kG 13004

ow 28.000 usec

DE 6.00 usec

T 300.0K

D, 2.00000000 sec

d11 003000000 sec

DELTA  1.89999998 sec

T, 1

CHANNEL £1

NUC 5c

3 10,00 usee

Py -1.20 48

SO, 754300300 MHz

|
" {

r T T T T T T T T
pom 180 180 140 120 100 80 50 a0 20
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2-(Trimethylsilyl)phenyl trifluoromethanesulfonate (1a):

‘Current Data Parameters
NAME  2014-04-15-mg-4
EXPNO 10
PROCNO 1

F, - Acquisition Parameters
Date_ 20140415
Time. 12.50
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG

10

SOLVENT €ocly

NS 4

DS 2

SWH 8012820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894465 sec
RG 0

oW 62.400 usec
DE 10.00 usec
TE 298.0K

D, 1.00000000 sec
Ty 1

= CHANNEL f1 ==

P, 12.00 usec
plw,  7.40000010 W
£y - Processing parameters

SF 400.0700000 MHz
WOW EM

400.0719003 MHz

TMS

OTf

——0378

D
SSB
8 030 Hz
GB o
PC 1.00
1]
i L
o ¢
0.989 9
Yo
0999 2
r T T T T T T ]
oo 5 8 7 6 H 4 4
Current Data Parameters - © @ aumo- o
NAME  2014-04-15-mg-4 3 e G838 R~ &
EIONO - T moooo @ 2
0CNO 1 ) won S
F - Acquisition Parameters
e 20140415
Time 2.5
INSTRUM spect
PROBHD_ 5 mm CPPGB0 BB
PULPROG 29pg30
™
SOLVENT CDCly
NS 64
DS 4
SWH 24038.461 Hz
FDRES _0.36798 Hz
Al 1.3631488 sec
vy i ™S
ow 20.800 usec
OE 41,77 usec
TE o f
Dy 2.00000000 sec
[ 0.03000000 sec T
TO, 1
— v CHANNEL f1 e — 77
SO, 100.6077379 Mz
AU T3¢
P, 10.00 usec
plw,  33.00000000 W
e CHANNEL f2 mmmmmmmm
SFQ, 400.07 16003 MHz
NUC H
CPOBRGIZ  waltz16
D, .00 usec
W, 7.40000010 W
PLW,; 0.17209999 W
LW 0.11014000 W
Ff - Processing parameters.
s
SF. 100.5975967 MHz
wow Y
SSB
8 1.00 Hz
GB
PC 1.40
1
o
! [
. )
T T T T T T T T T
oo 180 160 140 120 100 80 60 40 20 0
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4-Fluoro-2-(trimethylsilyl)phenyl trifluoromethanesulfonate (1b):

F, - Acquisition Parameters

Date_ 20130002
Time 19.51
INSTRUM spect

PROBHD 5 mm CPDCH '3C

PULPROG 2930

T 65536
SOLVENT cocly

NS 16

3 2

SWH 12019.230 Hz

FIDRES ~ 0.183398 Hz

AQ 2.7262976 sec
RG 71.8
oW 41.600 usec
DE 16.27 usec
TE 294.6K
D, 1.00000000 sec
TDg 1

== CHANNEL 1 =

SFO,  6O0.1337060 MHz
NUC H
Py 9.08 usec

PLW, 24.00000000 W

OTf

TMS

——0371

iy
191
n
1.01 2.06
W
i o
T T T T T
opm 10 9 7 a
F; - Acquisition Parameters g% ra 28 a ©
o - A 8
Date_ 20130902 = g a
Time 19.58 “.
INSTRUM spect

PROBHD 5 mm CPDCH 'C

PULPROG  2gpg30
™ 65536
SOLVENT coaly

NS 128

DS 4

SWH 36057.691 Hz

FIDRES ~ 0.550197 Hz

AQ 0.9087659 sec
RG 203
ow 13.867 usec
DE 18.04 usec
TE 294.5K
o, 2.60000000 sec
o, 003000000 sec
TDg 1

== CHANNEL 1 ===

SFO,  150.3178981 MHz
NuC e
Py 10,00 usec

LW 31.50000000 W

n

S26



NAME  2013-09-02-MG-12 E
EXPNO m »
PROCNO 1

Date. 20130002

Time 18.26

INSTRUM AVago

PROBHD 5 mm PABBO BB-

PULPROG 299 OTf

™ 131072
SOLVENT cocly

NS 15

os 4 F TMS
SWH 89285.711 Hz

FIDRES ~ 0.681196 Hz

AQ 0.7340532 sec
RG 4100
oW 5.600 usec
DE 7.51 usec
T 294.6K
D 1.00000000 sec
D 0.03000000 sec
0, 1

== CHANNEL f1 ===
NUC 9
Py 10.70 usec
PLy -5.00 B

PLW  27.00716019 W
SFO,  376.4607164 MHz

114.374

T
-200

F; - Acguisition Parameters 8 2
Date_ 20130902 b
Time 16.41 T
INSTRUM spect ,
PROBHD 5 mm CPDCH '3
PULPROG 230
™ 65536
SOLVENT coaly
NS 16 oTt
oS z
SWH 12019.230 Hz
FIDRES ~ 0.183399 Hz Me ™S
AQ 2.7262976 sec
RG 64
oW 41,600 usec
oE 16.27 usec
TE 204.6K
D, 1.00000000 sec
™o, 1
== CHANNEL f1 ===
SFO,  600.1337060 MHz
NUC. H
Py 9.08 usec
PLW,  24.00000000 W
[
|
[
i
2% 916
! 3%

S27



F - Acquisition Parameters 3 8 p:
Date. 20130802 a g E
Time 16.44
INSTRUM spect
PROBHD 5 mm CPDCH '*C
PULPROG 2gpg30
T 65536
SOLVENT COCly
NS 32 OTf
Ds 4
SWH 36057.691 Hz
FDRES  0.550197 Hz Me T™S
AQ 0.9087650 sec
RG 362
ow 13.867 usec
DE 18.04 usec
TE 294.6K
D, 2.00000000 sec
Dy 0.03000000 sec
TOy 1

== CHANNEL f1 =
SFO,  150.8178981 MHz
NUC 3¢
P 10.00 usec
PLW,  31.50000000 W

1
I | .
| |
1
I } | 1
T T T T T T T T T
180 140 120 100 80 60 40 20 0

F, - Acguisition Parameters %EEEEE%éE%
Date._ 20130705 \\\\H?\/\\
Time 16.55 “I“J/
INSTRUM DPX399 b
PROBHD 5 mm DUL 13¢-1
PULPROG 2930
T 65536
SOLVENT coc;
NS 16 OTf
oS 0
SWH 6172.839 Hz
FIDRES ~ 0.084190 Hz cl T™MS
aQ 5.3084660 sec
RG 256
oW 81.000 usec
DE .00 usec
TE 300.0K
D, 1.00000000 sec
0, 1
== CHANNEL f1 =
NUC: H
Py 10.00 usec
PLy 2.60 B
SFO,  299.9518523 MHz
i
t |
7
0932 too

——0.394

=
@

e

S28



F, - Acquisition Parameters

Date_ 20130705
Time 17.04
INSTRUM DPX300

PROBHD 5 mm DUL "3C-1

PULPROG 20pg30

T

65536

SOLVENT €ocly

NS

DS
SWH
FIDRES
AQ

DELTA

128
z
17857.143 Hz
0.272478 Hz
1.8350580 sec
14596.5
28.000 usec
6.00 usec
300.0K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

== CHANNEL f1 =
£
10.00 usec
1.20 0B
75.4300300 MHz

Cl

120,961
—77.424
77:000
6.577
1.015

TMS

F, - Acquisition Parameters

Date_ 20130705
Time 17.10
INSTRUM DPX3qg
PROBHD 5 mm DUL 3¢-1
PULPROG 2930

hl 65536
SOLVENT cocly

NS 1%

DS ]

SWH 6172.839 Hz
FDRES ~ 0.094180 Hz
AQ 5.3084660 sec
RG 1613

ow 81.000 usec
DE 6.00 usec
TE 300.0K

D, 1.00000000 sec
0, 1

== CHANNEL f1 ==
H
10.00 usec
-2.60 08
299.9518523 MHz

———0.603

OTf

-L
N
21

=4

S29



F, - Acquisition Parameters

Date_

Time

INSTRUM

- B
3 g
2 5
N ~
20130705 2 °
1719
DPXyqg

PROBHD 5 mm DUL "3C-1

PULPROG
T
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

oW

DE

TE

Dy

an
DELTA

T0g

== CHANNEL f1 =

20pg30
65536

cocly ™S
128
i OTf
17857.143 Hz
0.272478 Hz
1.8350580 sec
18390.4
28,000 usee
6.00 usec
300.0K

2.00000000 sec
0.03000000 sec

1.89999998 sec
1

5
10.00 usec
-1.20 6B

75.4300300 MHz

113.474

2206

F, - Acquisition Parameters

Date_
Time

INSTRUM

20130002
11.09

spect

PROBHD 5 mm CPDCH 13C

——0.418

PULPROG 2g30
™ 65536
SOLVENT cocly Br
NS 16 OTf
s 2
SWH 12019.230 Hz
FIORES  0.183398 Hz
AQ 27262976 sec ™S
G 142
ow 41.600 usec
DE 16.27 usec
T 2946K
D, 1.00000000 sec
LY 1

== CHANNEL f1 ==
SFO,  BO0.1337060 MHz
NUC H
P 9.08 usec
PLW,  24.00000000 W

(' i
15
.
T T T T T
n 10 9 2 1

S30



NAME  2013-08-30-MG-11 & g 2
-30-M6- 8 g 2 P
2 3 8 =
BENO n 3 b 3
PROCNO 1
Date. 20130831
Time 8.11
INSTRUM AVagg
PROBHD 5 mm PABBO B8-
PULPROG 200030 Br
™ 65536 OTf
SOLVENT cocl,
NS 256
o e ™S
SWH 30241.936 Hz
FDRES  0.461455 Hz
AQ 1.0835786 sec
RG s1z
ow 16.533 usec
DE 7.83 usee
TE 295.1 K
[ 2.00000000 sec
o, 003000000 sec
o, 1
PLW 3491522217 W
S0, 100.6241042 Mz
1
|
I
[ A A L )
o
T T T T T T T T
pom 180 180 140 120 100 80 60 a0 20 0

2-Bromo-4-methyl-6-(trimethylsilyl)phenyl trifluoromethanesulfonate (19):

F, - Acquisition Parameters BEEI8E5930 ans 2
Date_ 20130802 RN e
W \7
Time .02 A \/
INSTRUM spect

PROBHD 5 mm CPDCH 'iC

PULPROG 230
™ 65536
SOLVENT cocly Br
NS 18 OTf
oS 2
SWH 12019.230 Hz
FIDRES ~ 0.183399 Hz
AQ 27262976 sec Me ™S
RG 8
oW 41.600 usec
DE 1627 usec
TE 294.5K
D 1.00000000 sec
o, 1
== CHANNEL F1 ==
SFO, 6001337060 MHz
NUC H
Py 9.08 usec

PLW,  24.00000000 W

"

S31



F, - Acquisition Parameters

8 =
© 2 3
Date. 20130002 = F 3
Time 11.05
INSTRUM spect

PROBHD 5 mm CPDCH '*C

121.776

2-(Trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nona-fluorobutane-1-sulfonate (8a):

PULPROG  2gpg30
™ 65536
SOLVENT coay Br
NS 3z OTf
os 4
SWH 36057.681 He
FIDRES ~ 0.550197 Hz
AQ 0.3087650 sec Me ™S
"G 322
oW 13.867 usec
0E 18.04 usec
TE 204.6K
o, 2.00000000 sec
o, 0.03000000 sec
0, 1
= CHANNEL 1 ===
SFO, 1509178981 MHz
NUC Tt
P, 10.00 usee
PLW,  31.50000000 W
|
| ‘
L
T T
oom 200 160

NAME  2013-08-07-mg-18 =
EXPNO 10 2
PROCNO
Date. 20130808
Time 34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 293
B
SOLVENT COCly
NS 16
o
10330.578 Hz
0.157632 Hz
3.1719923 sec
ONf
48.400 usec
13. usec
300,
1.00000000 sec
1
= CHANNEL f1 = TMS
10.00 usec
26.21803665 W
5001330885 MHz
sl
SF_ 500.1300634 MHz
Wow EM
5B [
8 030 He
GB
PC 1.00
|
l | (P -
e v
1.06 8.92
v
1 2.04
T T T T T T T T T T T T 1
pm 1 10 9 8 7 6 5 4 3 2 1 Q

S32



NAME  2013-08-07-mg-18 g 8 3 I
BXENO ik v b = 2
PROCNO 1 A & b g
Date_ 20130808 T T =
Time 149

INSTRUM spect

PROBHD_ 5 mm PABBO B8~

PULPROG ~_ 2gpg30

™ 65536

SOLVENT [5ire

1S 256

05 2

SWH 20761.904 He

FIDRES ~  0.454131Hz
AQ 1101

1010548 sec ONF

DW 16.800 usec
DE 32.78 usec
o

300.0 K
o, 200000000 sec
[N 0.03000000 see
Thg 1

T™S

=== CHANNEL f1 ==
Tic
8.80 usec
-1.00 0B
104.35516357 W
1257703643 MHz

0.889

T T T T T T T T T T T
ppm 180 160 140 120 100 80 60 40 20 0
NAME  2013-08-07-mg-18 298
EXPND [H PRI
PROCNO 1 288
Date_ 20130808 1 117 717
Time 151 / / \ 17\
INSTRUM spect \ /
PROBHD 5 mm PABBO BB-
PULPROG 2gfign
™ 131072
SOLVENT Cocly
NS 16
4
SWH 113636.367 Hz
FIORES  0.886G77 Ha
AQ 0.5767668 sec
G 285
oW 4.400 usec ONf
DE 6.50 usec
TE 0.0
D, 1.00000000 sec
Tog 1
== CHANNEL f1 = T™S
5
17.50 usec
-2.90 6B
48.97786238 W
4705453180 Mz
5F 470.5323770 Wiz
WD EM
S5
i) 0.30 iz
=]
1.00
I
‘ l
y
224 241
n
3 248
T T T T T T T T
opm 20 40 60 80 -100 120 -160 180 -200 22(

S33



4-Fluoro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nona-fluorobutane-1-sulfonate (8b):

NAME  2013-08-05-MG-36 -
EXPNO 10 =
PROCNO 1 T
Date_ 20130805
Time 1059
INSTRUM AVagy
PROBHD 5 mm PABEO BB-

PULPROG 20300
™ 65536 ONf
SOLVENT cocly
NS 16
os 0 F T™MS
SWH 8264.463 Hz
FDRES  0.126106 Hz
AQ 3.9649780 sec
RG 128
ow 60.500 usec:
DE 8.45 usec
T 284.8K
o, 100000000 sec
™, 1
=== CHANNEL 1 mmsmmm e
NuC H
Py 14.50 usec
PLy 3.60 0B
PLW  17.83863831 W
SFO; 4001324710 MHz
si 32768
SF 400.1300465 MHz
wow M
SSB o
L8 0.30 Hz
e 0
PC 1.00 m Lﬁﬁ
15 H
105 1T

oo 1 0 ] : 7 : : 5 i : a
F, - Acguisition Parameters a2 s 22 -
Date_ 20130805 55 ] o g
Time 1132 |“ “| ‘I‘ ‘\

INSTRUM spect i \
PROBHD 5 mm CPDCH '3C
PULPROG 2gpo30
™ 65536
SOLVENT codl;
NS 3z ONf
oS 4
SWH 36057.691 Hz
FIDRES ~ 0.550197 Hz F T™MS
AQ 0.9087659 sec
RG as6
oW 13.867 usec
DE 18.04 usec
TE 2946 K
D 2.00000000 sec
D 0.03000000 see
0, 1

CHANNEL 1 =
SFO,  150.9178981 MHz
NUC. 5
P 10.00 usec
PLW,  31.50000000 W

|
I ! |
|
.opm 200 10 10 140 1% 100 ) &0 40 ) 0
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NAME  2013-08-05-MG-36

EXPNO 12

PROCNO 1

Date_ 20130805

Time 11.08

INSTRUM AVigg

PROBHD 5 mm PABBO BB-

PULPROG 2gig

™ 131072 ONf
SOLVENT CDCly

NS 16

o . F T™MS
SWH 89285.711 Hz

FIDRES ~ 0.681196 Hz

AQ 0.7340532 sec

RG 4100

ow 5.600 usec

DE 7.51 usec |
TE 2952K

o, 1.00000000 sec

o, 0.03000000 sec

T0g 1

=== CHANNEL f1 s mm e
NUC. 19
Py 10.70 usec
PLy 5.00 dB

PLW  Z7.00716013 W
SFO,  376.4607164 MHz

4-Methyl-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (8c):

NAME  2013-D8-02-MG-3

2e0sa0y ° g
BeNO 10 RGO M
PROCNO 1 N “% T
Date_ 20130802 I
Time 1754
INSTRUM Ao
PROBHD 5 mm PABEO B5-
PULPROG 20300 |
™ 65536 ONf
SOLVENT  COCl
NS 16
os o Me TMS
SuH 8264.463 Hz
FIDRES  0.126106 Hz
aQ 3.9649780 sec
"6 905
ow 60.500 usec
oE 8.45 usec
T 247K
) 100000000 sec
o, 1
e CHANNEL 1 ==
NUC. H
3 14,50 usec
P 36048
LW 17.83863831 W
SO, 4001324710 Miz
s 32768
SF 400.1300503 Mz
wow M
ssB 0
8 030 Hz )
a8 0 |
Pc 1.00 !
2% 502
7 35
pom i 10 3 i 7 i { i T 3

S35



~
: 5 :
= F =
1
Bom 180 10 140 1o 180 5 ) 40 )
@ nogwmmeny
NAME  2013-08-02-MG-3 2ug 8oBRUIEHE
BPNO n 828 AAMNddddd
PROCNO 1 |
Date_ 20130802
Time 18.10
INSTRUM AVagg
PROBHD 5 mm PABBO BE-
PULPROG zgig
™ 131072 ONf
SOLVENT coely
NS s12
o . Me TMS
SWH 69285.711 Hz
FIORES 0681196 Hz |
AQ 0.7340532 sec
G 4100
oW 5.600 usec
DE 7.51 usec
T 2953K
D, 1.00000000 sec
D, 0.03000000 sec
o, 1

LW
SF0,

10.70 usec

-5.00 4B
27.00716018 W
376.4607164 Mz

L ]
w L.J
21 2.16
Y u
3 217
T T T T T T T T T
ppm 0 -20 40 -60 80 100 120 160 180 -200

S36



4-Chloro-2-(trimethylsilyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (8d):

NAME  2013-08-05-mg-3
NO 10

PROCNO
Date_ 20130805
16.49

——0379

INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 20305

T 65336
SOLVENT CoCly
NS 16

DS o
SWH 103305784z
FIDRES 0.157632 Hz 1
AQ 31719923 sec
76 0.5
DW 48.400 usec ONf
[ 13,00 usec
TE 300.0 K
% 1.00000000 sec
by 1
S — Cl TMS
H
Py 10.00 usec
oL, X
PLW 26.21803665 W
SFb| 500.1330885 MHz
sl
SF. 500.1300524 MHz
wow EM
SSB 0
] 0.30 Hz
GB
1.00
|
v
u [ ——
f '
1.02 9.08
Y
1 dom
T T T T T T T T T T T
opm 1 10 H H 7 i H i 3 2 1

NAME  2013-08-05-mg-3 4 ~
PN n - &
PROCNO 1 o ]
Date_ 20130805 T T
i 1657
INS spect
PROBHD 5 mim PABBO B
SOLVENT coay
NS 128
SWH 29761.904 Hz
B Sis
B sec
RG 512 ONf
DW 15.800 usec
DE 32.78 usec
TE i
D, 200000000 sec
D 0.03000000 sec
o ! Cl ™S
= CHANNEL f1 ==
The
P, 8.80 usec
v, -1.00 B
PLW 10435516357 W
SFb, 1257703643 Miz
I
|
- . [P
y
T T T T T T T T T T T
.ppm 180 160 140 120 100 80 60 40 20 0

S37



NAME  2013-08-05-mg-3 .
EXGNO 12 iy
PROCNO 1 e
Date_ 20130805 sos
Time 17.01 753
INSTRUM spect \[/
PROBHD. 5 mm PABEO B5- \
PULPROG  2gfhigan
™ o7z
SOLVENT  COCly
NS 16
DS 4
SWH 113636367 Hz
FIDRES ~0.866577 Hz
AQ 0.5767668 sec
RG
oW 4,400 usec ONf
BE 5.50 usec
TE 300.0 K
B, 1.00000000 sec
o) 0.03000000 sec
o; 0.00002000 sec
B cl ™S
S I pu—
ic 15

] 17.50 usec
PLIW  48.97788239 W
SFD, 4705453180 Miz

|

|
1
N
¥ =
z 219
NT o
33 25
T T T T ; . d : ‘
pom 20 -0 60 -80 100 120 160 180 o B

NAME  2013-08-05-mg-13
EXPNO 10
PROCNO
Date_ 20130805
Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 23306

3

b
SOLVE
NS

65536
NT CDCly
15

0
10330.578 Hz

5
SWH
FIDRES  0.157632 Hz

3.1719923 sec
a0
48.400 usec
13.00 usec
300.0 K
1.00000000 sec
1
== CHANNEL f1 ===
H

10.00 usec
-0.10 0B
26.;

21803665 W
500.1330885 MHz
500.1300951 MHz
EM
0
030Hz
1.00

——0.502

Pam

S38



2 2 2
NAME  2013-08-05-mg-13 = A &
EXPNO 1 [ [ =
PROC! - - -
Date_ 20130805 ] ]
Time: 19.44 /
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

SOLVENT cocl,
NS 256

DS 2

SWH 29761904 Hz

FIDRES 0.454131 Hz

AQ 1.1010548 sec T™S
RG 512

ow 16.800 usec

0E 32.78 usec ONf
TE X

D 2.00000000 sec

D; 0.03000000 sec

0, 1

== CHANNEL f1 ===
Tig

2 8.80 usec
o,

PLW 10435516357 W
SFh, 1257703643 Mz

2.231

T T
pom 180 180 140 120 100 80 &0 a0 0

NAME  2013-08-05-mg-13 B3

EXPNO 12 age

PROC 288

Date_ 20130805 ()

Time 19.47 \

INSTRUM spect \/

PROBHD. 5 mm PABEO BB-

PULPROG _zgfhigan

SOLVENT  COCIy

NS 16

DS 4

SWH 113636367 Hz

FDRES ~_0.866977 Hz

AQ 0.5767668 sec T™S

RG 32

oW 4.400 usec

BE 5.50 usec ONf

T T

D, 1.00000000 sec

o) 0.03000000 sec

Dy, 0.00002000 sec

b 1

= CHANNEL F1 mmmmmem
< W

2 17.50 usec

Pl 2'90 o8

PLW 4897788239 W

b, 4705453180 Milz

1
[
[ i
278 215
J— .
3 255

T T T T T T T T T T T
spm 20 40 50 a0 -100 20 180 180 200 22
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1,4-dimethyl-1,4-dihydro-1,4-epoxynaphthalene (10):

Current Data Parameters

NAME  2014-04-17-mg-40 g
EXPNO 10 z
PROCNO 1
F, - Acauisition Parameters
Dhte_ 0140417
Time a2
INSTRUM spect
PROBHD_ 5 mm PABBI "H/
PULPROG 2930
i) 65536
SOLVENT cocl,
NS 16
05
SwH 10330578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG
oW 48,400 usec
DE 6.00 usec O CH
TE 300.0 K 3
o, 1.00000000 sec
by 1
== CHANNEL f1 === /8
H
P 8.00 usec
el -0.28 o8 H.C
SO, 500.1330885 Mz 3
F, - Processing parameters
o 32768
SF - 500.1300526 MHz
wol EM
S58
i) 0.30 He
c8 )
RC 1.00
|
)
I bl b i n
o ¥
i 301
0968
T T T T T T T T T
pom 9 8 6 H 4 3 z 1
S o e g g £ 5 8
- s
EXPNO e 9 € & 2 = °
PROCNO 1 T T T E 0
F, - Acquisition Parameters
Ohte_ 20140417
Time X
INSTRUM spect
PROBHD_ 5 mm PABEI "H/
PULPROG ~_ zgp!
SOLVENT ¢oc),
NS 256
oS 4
SWH 30030.029 Hz 0 CH3
FORES 0.45822 Hz
AQ 1.0912410 sec
RE 51606
oW 16,650 usee 4
H3C il
-1:00 dB
SFb, 1257703643 MHz
= mmnmme CHANNEL fZ ==
CPDPRG;  waltzl6
NUC, H
PCPB, 80.00 usec
Pl -0.28 4B
PL, 19.72 o8
RIS 20.00 a8
S, 500.1320005 Miz
£ - Processing paramoters
s
SF 1257577890 Mz
wol =Y
558 9
) 1.00 He
e
pC 1.40
r T T T T T T T
pom 180 140 120 100 80 50 40 20
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Triphenylene (11):

NAME  2013-08-28-mg-38 panaetol
B586
EXPNO 10 o TI
PROCNO 1 AL/
\
Date_ 20130828 W
Time 14.58

INSTRUM Vg S
PROBHD 5 mm PABBO B-

PULPROG 2930
™ 65536
SOLVENT oocly
NS 1%

DS 2

SWH 8223.685 Hz

FIDRES ~ 0.125483 Hz

AQ 3.9546387 sec
RG 362

ow 60.800 usec

oE 6,50 usec

TE 294.9K

o, 1.00000000 sec

0, 1

Py 10.00 usee i
PLy 3.60 0B

PLW 1898951721 W

SFO,  400.2324716 MHz

s 32768

S 400.2300423 MHz

WOW EM

ssB o

18 030Hz

68 0

PC 1.00

m{[_

e
6.23

T T T T T T T T T T
1 10 9 3 7 3 5 4 3 2

NAME  2013-08-28-MG-2¢ 28 ¢

EXPNO n 85 f

PROCNO 1

Date_ 20130828

Time 1155

INSTRUM AVyno

PROBHD 5 mm PABBO BB-

PULPROG 20pg30
bl 65536
SOLVENT €ocly

NS 128

DS 2

SWH 30241.936 Hz

FIDRES ~ 0.461455 Hz

AQ 1.0835786 sec
RG 512
oW 16,533 usec
DE 7.83 usec
TE 285.0K
D, 2.00000000 sec
D, 0.03000000 sec
™, 1
=== CHANNEL f1 ==mmmmmm

NUC £

Py 8.00 usec

PLy 0.00d8

PLW 3491522217 W
SFO, 1006241042 MHz

S41



Phenyl(2-(phenylamino)phenyl)methanone (12):

F, - Acquisition Parameters,

Date_ 20130829
Time .32
INSTRUM spect (0]
PROBHD 5 mm CPDCH '*C
PULPROG 230
™ 65536
SOLVENT coa
NS 16 NH
oS 2

) oSwH 12019.230 Hz

FIDRES  0.183399 Hz

AQ 2.7262976 sec
RG 32
ow 41.600 usec
DE 18.27 usec
TE 2946 K
[ 1.00000000 sec
T, 1

== CHANNEL 1 ==
SFO,  600.1337080 MHz
NUC H
Py 9.08 usee:

PLW 24.00000000 W

==

é{

T
ppm 8.5 8.0 7.5 7.0 65 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2y

199.168
148.019

F, - Acquisition Parameters fo)
Date_ 20130829

Time 12.42

INSTRUM spect

PROBHD 5 mm CPDCH '3C

PULPROG 20po30 NH
™ 63536

SOLVENT coly

NS 128

oS 4

SWH 36057.691 Hz

FIDRES  0.550197 Hz

AQ 0.9087659 sec
RG 406
ow 13.867 usec
DE 18.04 usec
TE 294.6K
D 200000000 sec
D, £.03000000 sec
T, 1

== CHANNEL f1 ===

SFO,  150.9178981 MHz
UG e
P 10.00 usec

PLW, 31.50000000 W !

T
pm 200 180 160 140 120 100 80 60 40 20 Q
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9-Tosyl-2,3,4,9-hexahydro-1H-carbazole (13):

NAME  2014-01-10-mg-30
EXPN 0

PROCNO
Dae_ 20140110
Time. 1219
INSTRUM _ spect
PROBHD 5 mm PABBO BB-
PULPROG o Ts
SOLVENT ~ CDC
NS 1% N
DS 9
SWH 10330.578 Hz
FIDRES 0157632 Hz /
AQ 3.1719925 sec
RG 90.5
oW 48.400 usec
DE 13.00 usec
TE X
Dy 1.00000000 sec
™, 1
== CHANNEL F1 =
NUC: H
P 10.00 usec
o,
LW 26.21803665 W
SFD,  500.1330885 Milz
Sl 32768
SF 500.1300501 Mz
WD EM
S5B 0
L8 0.30 Hz
] [)
PC 1.00
1
]
! [
| I
L A
v o o
1.99 1.76 2.16 2.09
w ¥ w Il =
i 107 087 39 29 27
T T T T T T
pom H 7 H 3 2 1
NAME  2014-01-10-mg-30 = T NN oo 3
EON 5 b Py e i
PROCNO - AN N NN —_
Date_ 20140110 T T T
Time 12.27 1 | |
INSTRUM _ spect |/ |
PROBHD_ 5 mm PABBO B3- \! il
PULPROG 2gpg30
™ 65536
SOLVENT COCly
NS 128
Dt
SWH  29761.904 Hz
FIDRES 0.454131 Hz
20 1.1010548 sec
"G 5 Ts
oW 16.800 usec N
DE 32.78 usec
TE 300.0K
D. 2.00000000 sec /
D, 0.03000000 sec
Tog 1
o CHANNEL f1 =
Ve
8.80 usec
104.35516357 W
125.7703643 MHz
e CHANNEL 2 =
CPOPRG,  waltzi6
NUC,
PCPB, 80.00 usec
P, 0.00 8
[ 17.23 B
PLy 120.00 dB
P eszizazszw
PLiW 048484197 W
LW 0.00000000 W
b, 500.1320005 Mz
sl 32768
S 1257577890 Mz
WD EM
SSB a
L8 1.00 Hz
@ 0
PC 1.40
'\
]
I
T T T T T T T
180 140 120 100 60 40 20

ppm
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Methyl 2-(2-oxopropyl)benzoate (14):

NAME  2014-01-10-mg-30 @ = 2 @
EXPNO n & = g B
PROCNG P o -
Date_ 20140110
Time 12.
INSTRI s
PROBHD_ 5 mm PABEO BE-
PULPROG 20pg30
5536
SOLVENT [
128
s 2
SWH 29761.904 Hz -
FIDRES  0.454131 Hz o}
AQ 1.1010548 sec
RG
DW 15.800 usec
DE 32.78 usec [e]
TE .
D, 2.00000000 sec
[} 0.03000000 sec
0, 1
==z CHANNEL 1 ==
KUC. ¢
P 8.80 usec o !
-1.00 o8
10438516357 W
125.7703643 MHz !
CHANNEL 72
waltz16
80,00 usec
0.00 d8
17.23 4B
126,00 oB
25.62124252 W
048454197 W
0,00600000 W
500.1320005 MHz
S 32768
SF 125.7577890 MHz
WD M
SSB Q
L8 1.00 Hz
a8 Q
PC 140
]
I_lkj . It
Py ¥
107 213 3
Y H ¥ W
i 109 .08 304
T T T T T T T T T
ppm g ] 7 4 H 4 3 z
= © -
8 H B = 2 =
S g g B R &
- & N & - =
5 = B 5 H &
Current Data Parameters
NAME sk_BM529p
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters —
Date_ 20140128 0
Time 14.38
INSTRUM spect
PROBHD % mm CPDCH 13C o
PULPROG 2gpg30
TD 65536
SOLVENT [ehle)
NS 2
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz O
AQ 0.9087659 sec
RG
ow 13.867 usec
DE 18.04 usec
TE 2952 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ?
SFO1 150.9178981 MHz
NUC1 13C
P1 10.00 usec
PLW1 31.50000000 W
= CHANNEL f2
SFO2 600.1324005 MHz
NUC2 H
CPDPRG[2 ‘waltz64
PCPD2 80.00 usec
PLW2  20.00000000 W
PLW12Z 0.31250000 W
PLWA13 0.20000000 W , \
|
F2 - Processing parameters
8| 32768
SF 150.9028090 MHz
wow EM
888 0
LB 1.00 Hz
G o
| ! Ll
’ o N, e s Ll YJ ! o
T T T T T T T T T T
ppm 200 180 160 140 120 100 80 60 40 20
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