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Silver-catalysed trifluoromethylation of arenes at room temperature
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I. Experimental Procedures

General Methods:

Melting points are uncorrected. *H, **C and **F NMR spectra were recorded on a Briiker Ava400 (400 MHz)
instrument and calibrated to residual solvent peaks: proton (CDCls: 7.26 ppm) and carbon (CDCls: 77.0
ppm). °F NMR vyields were determined using 4-fluoroanisole as internal standard (& = -124.8 ppm). Data for
'H and '°F NMR are presented as follows: chemical shift (in ppm on the & scale), multiplicity (bs = broad
singlet, s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet), the coupling constant (J, in Hertz) and
integration. *3C data are reported as the ppm on the & scale followed by the interpretation and multiplicity
where appropriate. Gas chromatography-mass spectrometry (GC/MS) was performed using Agilent 5975C
Triple Axis GCMS (EI/CI). High Resolution Mass spectra were obtained from the EPSRC mass
spectrometry service at the University of Swansea or from the analytical service at Syngenta, Jealott’s Hill
International Research Centre, UK. The data is recorded as the method followed by the calculated and
measured masses. TLC was performed on Merck 60Fy, silica plates and visualised by UV light and
potassium permanganate stains. The compounds were purified by flash chromatography using Aldrich silica
gel (particle size 40-63 um) under a positive pressure. The eluent is quoted as a percentage. Anhydrous
DMSO used for the trifluoromethylation reaction was bought from Sigma-Aldrich and used as received. All
other chemicals were purchased from a chemical supplier and used as received.
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Trifluoromethylation of electron-rich (hetero)arenes:
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Scheme S1. Trifluoromethylation of electron rich (hetero)arenes.

General procedure A: An oven-dried reaction vial (5 mL) was charged with (hetero)arene 1 (0.3 mmol),
(diacetoxyiodo)benzene (193.3 mg, 0.6 mmol), trimethyl(trifluoromethyl)silane (88.7 uL, 0.6 mmol) and
anhydrous DMSO (1 mL). The mixture was stirred at room temperature for 1 min and AgF (9.5 mg, 0.075
mmol) was slowly added to the stirring mixture. The vial was sealed with a septum cap and the reaction was
kept stirring at the same temperature for 20 h. The resulting mixture was quenched with water (5 mL) and
extracted with Et,0 (3 x 5 mL). The combined organic layers were dried over MgSQ,, filtered and
concentrated under reduced pressure. The crude material was purified by column chromatography (SiO,,
using the noted solvent mixture) to yield the desired trifluoromethylated product 2. For volatile compounds,
4-fluoroanisole (3 equiv) was added as an internal standard to the crude, and the reaction was analysed by *°F
NMR spectroscopy in CDCls. The identity of the products was further confirmed by *H NMR of the crude
mixture (and GC/MS analysis for unknown compounds).

Trifluoromethylation of unactivated arenes (1p, 1q and 1r):

H TMSCF; (1 equiv) CF
R X AgF (25 mol%) R{j/ 3
| > |
= PhI(OAc), (2 equiv) =
5-10 equiv DMSO, 70 °C

Scheme S2. Trifluoromethylation of unactivated arenes.

General procedure B: An oven-dried reaction wvial (5 mL) was charged with
trimethyl(trifluoromethyl)silane (73.9 pL, 0.5 mmol), arene (2.5 mmol (1r) or 5.0 mmol (1p and 1q)),
(diacetoxyiodo)benzene (322.1 mg, 1.0 mmol), AgF (15.9 mg, 0.125 mmol) and anhydrous DMSO (0.5 mL).
The vial was sealed with a septum cap and the reaction was heated at 70 °C for 20 h. The resulting mixture
was quenched with water (5 mL) and extracted with Et,O (3 x 5 mL). The combined organic layers were
dried over MgSO,, filtered and concentrated under reduced pressure. 4-Fluoroanisole (3 equiv) was added as
an internal standard to the crude, and the reaction was analysed by *°F NMR spectroscopy in CDCls.

1,4-Dimethoxy-2-(trifluoromethyl)benzene (2a)'
MeO CF; Prepared following general procedure A using 1,4-dimethoxybenzene (41.4 mg, 0.3
mmol). The reaction mixture was purified by flash chromatography using 20% DCM
\C[OM o inpentane to afford 2a as a colourless oil (Yield = 58%). 'H NMR (400 MHz, CDCl):
8712 (d,J=3.1 Hz, 1H), 7.02 (dd, J = 9.1, 3.0 Hz, 1H), 6.94 (d, ] = 9.0 Hz, 1H), 3.86
(s, 3H), 3.79 (s, 3H); °C NMR (100 MHz, CDCl;): § 152.9 (C), 151.5 (C), 123.4 (q, Jc.r = 272.4 Hz, CF3),
119.4 (q, Jcr = 31.1 Hz, C), 118.1 (CH), 113.5 (CH), 112.8 (q, Jcr = 5.5 Hz, CH), 56.5 (CHj3), 55.9 (CHy);
"F NMR (376 MHz, CDCl): & -62.4 (s, CF).
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1,3-Dimethoxy-4-(trifluoromethyl)benzene 2b' and 1,3-dimethoxy-2-(trifluoromethyl)benzene (2b")'
OMe Prepared following general procedure A using 1,3-dimethoxybenzene (41.4 mg (39.3
CF, pL), 0.3 mmol). The reaction mixture was purified by flash chromatography using 20%
* DCM in pentane to afford 2b as a mixture of isomers as a colourless oil (Yield = 77%,
1b:1b" = 2:1). 1,3-Dimethoxy-4-(trifluoromethyl)benzene: 'H NMR (400 MHz,
MeO CDCl;): 6 7.47 (d, ] = 8.6 Hz, 1H), 6.52 (s, 1H), 6.48 (d, J = 8.6 Hz, 1H), 3.87 (s, 3H),
3.84 (s, 3H); °C NMR (100 MHz, CDCL3): § 163.6 (C), 158.8 (C), 128.2 (q, Je.r = 5.4 Hz, CH), 124.0 (q, Jc.
p=271.2 Hz, CF3), 111.6 (q, Jcr = 31.3 Hz, C), 103.7 (CH), 99.3 (CH), 55.8 (CH3), 55.5 (CH3); "’F NMR
(376 MHz, CDCl;): & -61.3 (s, CF3); 1,3-Dimethoxy-2-(trifluoromethyl)benzene: 'H NMR (400 MHz,
CDCly): 8 7.38 (t, ] = 8.4 Hz, 1H), 6.61 (d, J = 8.5 Hz, 2H), 3.86 (s, 6H); °C NMR (100 MHz, CDCl): &
159.3 (C), 133.0 (CH), 124.1 (q, Jcr = 274.5 Hz, CF;), 107.1 (q, Jcr = 29.5 Hz, C), 104.8 (CH), 56.3 (CHa);

F NMR (376 MHz, CDCl;): § -54.9 (s, CF5).

1,2-dimethoxy-4-(trifluoromethyl)benzene (2c)'
MeO CF, Prepared following general procedure A using 1,2-dimethoxybenzene (41.4 mg (38.2
uL), 0.3 mmol). The reaction mixture was purified by flash chromatography using 30%
j@/ DCM in pentane to afford 2¢ as a colourless oil (Yield = 55%). 'H NMR (400 MHz,
CDCl;): 6 7.21 (ddd, J = 8.4, 2.0, 0.8 Hz, 1H), 7.07 (d, J =2.0 Hz, 1H), 6.91 (d, ] = 8.4
Hz, 1H), 3.92 (s, 3H), 3.91 (s, 3H); "C NMR (100 MHz, CDCl;): & 151.6 (C), 149.0 (C), 124.3 (q, Jor =
271.3 Hz, CF3), 122.9 (q, Jcr = 32.7 Hz, C), 118.3 (q, Jcr = 4.2 Hz, CH), 110.6 (CH), 108.0 (q, Jcr = 3.4 Hz,
CH), 56.0 (CH;); "’F NMR (376 MHz, CDCl;): & -61.5 (s, CF;).

MeO

3,4-Dimethyl-2-(trifluoromethyl)anisole (2d) and 3,4-dimethyl-6-(trifluoromethyl)anisole @d)
OMe Prepared following general procedure A using 3,4-dimethylanisole (40.9 mg (41.9 uL), 0.3

F5C . mmol). The reaction mixture was purified by flash chromatography using 100% pentane to
afford 2d and 2d” as colourless oils (Yield = 45%, 2d:2d" = 1:1). 3,4-Dimethyl-2-
Me (trifluoromethyl)anisole: 'H NMR (400 MHz, CDCl;): § 7.23 (d, J = 8.5 Hz, 1H), 6.77 (d, J

= 8.5, Hz, 1H), 3.84 (s, 3H), 2.36 (q, Jur = 2.9 Hz, 3H), 2.26 (s, 3H); °C NMR (100 MHz,
CDCly): & 156.8 (C), 137.3 (q, Jer = 1.5 Hz, C), 133.5 (CH), 130.0 (C), 125.2 (q, Jer =
275.9 Hz, CF;), 117.7 (q, Jer = 28.1 Hz, C), 110.0 (CH), 56.3 (CH3), 20.3 (CHs), 16.7 (q, Jcr = 4.6 Hz,
CH,); "’F NMR (376 MHz, CDCl;): & -53.5 (s, CF5); HRMS (ES") cald. for (M+H)" C,H,,0,F5: 205.0835,
found: 205.0835; 3,4-Dimethyl-6-(trifluoromethyl)anisole: '"H NMR (400 MHz, CDCl3): & 7.30 (s, 1H),
6.79 (s, 1H), 3.87 (s, 3H), 2.30 (s, 3H), 2.22 (s, 3H); °C NMR (100 MHz, CDCl;): & 155.4 (C), 142.1 (C),
128.0 (C), 127.8 (q, Jc.r = 5.1 Hz, CH), 123.9 (q, Jor = 271.8 Hz, CF3), 115.9 (q, Jc.r = 30.5 Hz, C), 113.6
(CH), 56.0 (CH3), 20.3 (CH3), 18.7 (CHs); ’F NMR (376 MHz, CDCl5): & -61.7 (s, CF3); HRMS (ES™) cald.
for (M+H)" C,oH,0,F5: 205.0835, found: 205.0835.

Me

1,3,5-Trimethoxy-4-(trifluoromethyl)benzene (2¢)
OMe Prepared following general procedure A using 1,3,5-trimethoxybenzene (50.5 mg, 0.3
CF, mmol). The reaction mixture was purified by flash chromatography using 20% Et,0 in
pentane to afford 2e as a white solid (Yield = 89%). Mp = 52 — 54 °C; '"H NMR (400
MHz, CDCl5): 8 6.13 (s, 2H), 3.84 (s, 9H); °C NMR (100 MHz, CDCl;): & 163.5 (C),
MeO OMe  160.4 (C), 124.3 (q, Jox = 273.4 Hz, CF3), 100.3 (q, Jer = 30.0 Hz, C), 91.2 (CH), 56.2
(CH;), 55.3 (CHs); "F NMR (376 MHz, CDCl;): & -54.1 (s, CF3); HRMS (ES") cald. for (M+H)"

C10H1203F3: 2370733, found: 237.0736.

1-Chloro-3,5-dimethoxy-2-(trifluoromethyl)benzene 21 and 1-chloro-3,5-dimethoxy-4-
(trifluoromethyl)benzene (2f")

OMe Prepared following general procedure A using 1-chloro-3,5-dimethoxybenzene (51.8

CF, mg, 0.3 mmol). The reaction mixture was purified by flash chrgmatography using 10%

DCM in pentane to afford 2f (major) as a colourless oil and 2f as a white solid (Yield

= 83%, 2f:2f = 2:1). 1-Chloro-3,5-dimethoxy-2-(trifluoromethyl)benzene: 'H NMR

(400 MHz, CDCl;): 8 6.57 (d, J = 2.4 Hz, 1H), 6.41 (d, J = 2.0, Hz, 1H), 3.85 (s, 3H),

3.82 (s, 3H); "C NMR (100 MHz, CDCl;): & 162.3 (C), 160.5 (C), 134.8 (q, Jcr = 1.8 Hz, C), 123.5 (q, Jcr

= 273.9 Hz, CF5), 109.8 (q, Jcr = 30.5 Hz, C), 108.2 (CH), 98.4 (CH), 56.4 (CHs), 55.6 (CH;); ”F NMR

MeO
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(376 MHz, CDCly): & -54.5 (s, CF;); HRMS (ES") cald. for (M+H)" CoHyO,Cl,F;: 241.0238, found:
241.0242; 1-Chloro-3,5-dimethoxy-4-(trifluoromethyl)benzene: Mp = 70 — 72 °C; 'H NMR (400 MHz,
CDCLy): 8 6.61 (s, 2H), 3.85 (s, 6H); *C NMR (100 MHz, CDCl;): & 159.6 (C), 139.1 (C), 123.7 (q, Jor =
274.7 Hz, CF;), 105.8 (q, Jo.r = 30.0 Hz, C), 105.6 (CH), 56.5 (CH;); "’F NMR (376 MHz, CDCl): & -55.1 (s,
CF;); HRMS (ES+) cald. for (M-i-H)+ CyHyO,Cl,F;: 241.0238, found: 241.0242.

1-Bromo-2,4-dimethoxy-5-(trifluoromethyl)benzene (2g)
OMe Prepared following general procedure A using 1-bromo-2,4-dimethoxybenzene (65.1
CF, Mg 0.3 mmol). The reaction mixture was purified by flash chromatography using 50%
Et,0 in iso-hexane to afford 2g as a white solid (Yield = 40%). Mp = 130 — 133 °C; 'H
NMR (400 MHz, CDCl;): § 7.69 (s, 1H), 6.51 (s, 1H), 3.94 (s, 3H), 3.91 (s, 1H); °C
NMR (100 MHz, CDCl;): 6 159.4 (C), 158.3 (q, Jc.r = 2.3 Hz, C), 131.3 (q, Jcr =54
Br Hz, CH), 123.0 (q, Jcr = 271.5 Hz, CF;), 112.2 (q, Jcr = 32.0 Hz, C), 101.1 (C), 96.7
(CH), 56.4 (CH3), 56.2 (CH3); ""F NMR (376 MHz, CDCl;): & -61.5 (s, CF3). HRMS (ES") cald. for (M+H)"
CoHyO,Br F5: 284.9733, found: 284.9741.

MeO

1-Bromo-3,4,5-trimethoxy-2-(trifluoromethyl)benzene (2h)
Prepared following general procedure A using 1-bromo-3,4,5-trimethoxybenzene (74.1
CF, Mg 0.3 mmol). The reaction mixture was purified by flash chromatography using 40%
DCM in pentane to afford 2h as a yellow oil (Yield = 55%). '"H NMR (400 MHz,
OMe CDCly): & 6.98 (s, 1H), 3.91 (s, 3H), 3.89 (s, 3H), 3.86 (s, 3H); °C NMR (100 MHz,
CDCly): 6 155.8 (C), 154.3 (C), 142.6 (C), 122.9 (q, Jc.r = 274.6 Hz, CF;), 116.9 (q, Jc.
OMe ¢ =29.8 Hz, C), 114.2 (CH), 114.1 (q, Jer = 2.1 Hz, C), 62.1 (CHs), 60.8 (CHs), 56.2
(CHs); "F NMR (376 MHz, CDCl;): & -55.5 (s, CF;); HRMS (ES") cald. for (M+H)" C,H,,0;Br F;:
314.9838, found: 314.9837.

MeO

{)-s

1-Iodo-3,4,5-trimethoxy-2-(trifluoromethyl)benzene (2i)
Prepared following general procedure A using 1-iodo-3,4,5-trimethoxybenzene (88.2
CF, Mg, 0.3 mmol). The reaction mixture was purified by flash chromatography using 40%
DCM in pentane to afford 2i (as a mixture with a small amount of an inseparable
OMe impurity) as a yellow oil (Yield = 51%). '*H NMR (400 MHz, CDCl;): & 7.31 (s, 1H),
3.90 (s, 3H), 3.89 (s, 3H), 3.86 (s, 3H); *C NMR (100 MHz, CDCls): & 155.8 (C),
OMe 154.2 (C), 143.5 (C), 122.1 (9, Jc.r = 275.0 Hz, CF3), 121.5 (CH), 120.3 (9, Jc.r = 29.8
Hz, C), 82.7 (4, Jcr = 2.5 Hz, C), 62.1 (CHj3), 60.8 (CH3), 56.3 (CHs); °F NMR (376 MHz, CDCls): & -55.7
(s, CF3); HRMS (ES") cald. for (M+H)" CyoH1;05F3l;: 362.9699, found: 362.9698.

MeO

QH

2-(Trifluoromethyl)-3,4,5-trimethoxybenzaldehyde (2j)
CHO Prepared following general procedure A using 3,4,5-trimethoxybenzaldehyde (58.9 mg,
CF 0.3 mmol). The reaction mixture was purified by flash chromatography using 40%
3 DCM in pentane to afford 2j as a yellow oil (Yield = 63%). '"H NMR (400 MHz,
CDCLy): & 10.32 (q, Ji.r = 2.4 Hz, 1H), 7.34 (s, 1H), 3.95 (s, 6H), 3.93 (s, 3H); °C
OMe NMR (100 MHz, CDCl;): 6 189.2 (q, Jcr = 6.0 Hz, CO), 155.8 (C), 152.8 (q, Jcr=2.5
OMe Hz, C), 147.3 (C), 130.8 (C), 124.1 (q, Jcr = 275.1 Hz, CF;), 117.9 (q, Jcr = 31.2 Hz,
C), 107.2 (CH), 62.0 (CH3), 61.0 (CH3), 56.2 (CH;); "’F NMR (376 MHz, CDCl3): & -51.1 (s, CF3); HRMS
(ES") cald. for (M+H)" C,H;,0,F;: 265.0682, found: 265.0682.

Q

MeO

2’~(Trifluoromethyl)-3’,4°,5’-trimethoxyacetophenone (2k)
COMe Prepared following general procedure A using 3°,4’,5’-trimethoxyacetophenone (63.1
CF, Mg 0.3 mmol). The reaction mixture was purified by flash chromatography using
100% DCM to afford 2K as a yellow oil (Yield = 61%). "H NMR (400 MHz, CDCl): &
6.47 (s, 1H), 3.93 (s, 3H), 3.88 (s, 3H), 3.87 (s, 3H), 2.45 (q, Jur = 1.2 Hz, 3H); °C
OMe  NMR (100 MHz, CDCl3): & 202.4 (CO), 156.2 (C), 152.7 (q, Jcr = 1.9 Hz, C), 143.4
OMe (C), 137.6 (q, Jcr = 2.6 Hz, C), 123.4 (q, Jcr = 273.1 Hz, CF3), 112.8 (q, Jcr = 31.0
Hz, C), 104.4 (CH), 61.7 (CH;), 60.8 (CH;), 56.2 (CH3), 31.3 (q, Jc.r = 3.1 Hz, CH;); "’F NMR (376 MHz,
CDCl3): & -55.0 (s, CF3); HRMS (ES") cald. for (M+H)" C,H;,0,4F3: 279.0839, found: 279.0839.

Q

MeO
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Methyl 2-(trifluoromethyl)-3,4,5-trimethoxybenzoate (21)
CO,Me Prepared following general procedure A using methyl 3,4,5-trimethoxybenzoate (67.9
CF, mg, 0.3 mmol). The reaction mixture was purified by flash chromatography using
100% DCM to afford 21 as a yellow oil (Yield = 54%). '"H NMR (400 MHz, CDCl;): &
MeO OMe 6.74 (s, 1H), 3.93 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 3.86 (s, 3H); °C NMR (100 MHz,
OM CDCly): 6 168.4 (CO), 155.9 (C), 152.9 (q, Jcr= 1.7 Hz, C), 144.1 (C), 128.4 (q, Jcr =
e 2.9 Hz, C), 123.0 (q, Jcr = 273.0 Hz, CF3), 114.5 (q, Jcr = 30.9 Hz, C), 106.8 (CH),
61.8 (CH;), 60.8 (CH;), 56.2 (CH;), 52.9 (CH;); "°F NMR (376 MHz, CDCly): & -56.9 (s, CF;); HRMS (ES")

cald. for (M) C,H;305F;: 294.0710, found: 294.0709.

N,N-Dimethyl-2-(trifluoromethyl)aniline (2m) and N, N-Dimethyl-4-(trifluoromethyl)aniline (2m")’
NMe, Prepared following general procedure A using N,N-dimethylaniline (53.2 mg (58.4 pL), 0.3
CF, mmol). The reaction mixture was purified by flash chromatography *using 100% pentane to
afford a mixture of 2m and 2m  as a colourless oil (Yield = 75%, 21:21' = 2:1). V,N-Dimethyl-
2-(trifluoromethyl)aniline (2m): '"H NMR (400 MHz, CDCl3): § 7.62 (dd, J = 7.9, 1.5 Hz,
* 1H), 7.51 (t, J="7.7 Hz, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.17 (t, ] = 7.6 Hz, 1H), 2.76 (s, 6H);
C NMR (100 MHz, CDCl;): & 153.8 (C), 132.6 (CH), 127.3 (q, Jcr = 5.5 Hz, CH), 125.6 (q,
Jer=28.9 Hz, C), 123.6 (CH), 124.2 (q, Jc.r = 273.0 Hz, CF5), 122.7 (CH), 45.8 (CH3); ’F NMR (376 MHz,
CDCLy): 8 -60.1 (s, CF;); N,N-Dimethyl-4-(trifluoromethyl)aniline (2m"): "H NMR (400 MHz, CDCl,): &
7.47 (d, J = 8.6 Hz, 2H), 6.71 (d, J = 8.8 Hz, 2H), 3.02 (s, 6H); °C NMR (100 MHz, CDCL;): § 152.3 (C),
126.3 (q, Jcr = 3.8 Hz, CH), 125.2 (q, Jcr = 270.2 Hz, CF;), 117.4 (q, Jcr = 32.8 Hz, C), 111.1 (CH), 40.0

(CH;); F NMR (376 MHz, CDCl5): & -60.8 (s, CF;).

4-Bromo-N,N-dimethyl-2-(trifluoromethyl)aniline (2n)
NMe, Prepared following general procedure A using 4-bromo-N,N-dimethylaniline (60.0 mg, 0.3
CF; mmol). The reaction mixture was purified by flash chromatography using 100% pentane to
afford 2n (as a mixture with a small amount of an inseparable impurity) as a yellow oil (Yield
= 64%). '"H NMR (400 MHz, CDCl;): 8 7.72 (d, ] = 2.4 Hz, 1H), 7.58 (dd, J = 8.8, 2.4 Hz, 1H),
Br 7.19 (d, J = 8.8 Hz, 1H), 2.72 (s, 6H); °C NMR (100 MHz, CDCl;): § 152.7 (C), 135.5 (CH),
130.5 (q, Jcr = 5.8 Hz, CH), 127.1 (q, Jc.r = 29.7 Hz, C), 124.4 (CH), 123.2 (q, Jcr = 273.6
Hz, CF;), 116.0 (C), 45.5 (CH3); ”’F NMR (376 MHz, CDCls): & -60.3 (s, CF3); HRMS (ES") cald. for

(M+H)" CoH (N, Br;F3: 267.9943, found: 267.9942.

2-(Trifluoromethyl)acetanilide (20°), 3-(trifluoromethyl)acetanilide 20"y and 4-
(trifluoromethyl)acetanilide (20")*

NHAc Prepared following general procedure A using acetanilide (40.6 mg, 0.3 mmol). The reaction
mixture was purified by flash chromatography using 10% Et,O in pentane to afford 20° and an
inseparable mixture of 20™ and 20, each as off-white solids (Yield = 48%, o:m:p = 3:1:4.3). 2-

X (Trifluoromethyl)acetanilide: Mp = 72 — 74 °C; '"H NMR (400 MHz, CDCl;): 8 8.15 (d, J = 7.9

CFs  Hz, 1H), 7.60 (d, ] = 7.8 Hz, 1H), 7.55 (t, ] = 7.8 Hz, 1H), 7.42 (bs, NH), 7.23 (t, ] = 7.5 Hz, 1H),
2.22 (s, 3H); C NMR (100 MHz, CDCl5): & 168.4 (CO), 135.2 (C), 132.8 (CH), 126.0 (q, Jc.r = 3.5 Hz,
CH), 124.7 (CH), 124.5 (CH), 24.6 (CH3); "°F NMR (376 MHz, CDCl;): & -60.6 (s, CF3); HRMS (ES") cald.
for (M+H) " CoHoO N, F;: 204.0631, found: 204.0632. 3-(Trifluoromethyl)acetanilide: 'H NMR (400 MHz,
CDCly): 6 7.79 (s, 1H), 7.71 (d, J = 8.7 Hz, 1H), 7.63 (bs, NH), 7.42 (t, ] = 7.9, 1H), 7.35 (t, ] = 7.7 Hz, 1H),
2.20 (s, 3H); "’F NMR (376 MHz, CDCL;): & -62.8 (s, CF;). 4-(Trifluoromethyl)acetanilide: 'H NMR (400
MHz, CDCl;): & 7.63 (d, J = 8.5 Hz, 2H), 7.63 (bs, NH), 7.55 (d, J = 8.6 Hz, 2H), 2.20 (s, 3H); °C NMR
(100 MHz, CDCl5): 6 168.7 (CO), 140.9 (C), 126.2 (q, Jc.r = 3.7 Hz, CH), 125.9 (C), 124.1 (q, Jcr =271.4
Hz, CF;), 119.3 (CH), 24.7 (CH3); "’F NMR (376 MHz, CDCl5): § -62.1 (s, CF5).

X

1,1,1-Trifluorotoluene (2p)
CF; Prepared following general procedure B using benzene (390.6 mg (447 uL), 5.0 mmol). The
©/ reaction mixture was analysed directly by 'F NMR (Yield = 60%). ’F NMR (376 MHz,
CDCly): 8 -62.8 (s, CF3).
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1,4-Dimethyl-2-(trifluoromethyl)benzene (2q)
Me Prepared following general procedure B using p-xylene (530.9 mg (617 pL), 5.0 mmol). The
CF, reaction mixture was analysed directly by YF NMR (Yield = 67%). ”F NMR (376 MHz,
CDCl;): 6 -61.8 (s, CF3).

Me
1,3,5-Trimethyl-2-(trifluoromethyl)benzene (2r)
Me Prepared following general procedure B using mesitylene (300.5 mg (348 uL), 2.5 mmol).
CF, The reaction mixture was analysed directly by F NMR (Yield = 71%). "°F NMR (376
MHz, CDCl;): 6 -53.8 (s, CF3).
Me Me

N-Methyl-2-(trifluoromethyl)pyrrole (2s)’
T\ Prepared following general procedure A using N-methylpyrrole (24.3 mg (26.6 pL), 0.3 mmol).
Q\CFs The reaction mixture was analysed directly by 'H and "’F NMR (Yield = 94%). 'H NMR (400
| MHz, CDCl;): 8 6.70 (t,J =2.1 Hz, 1H), 6.56 — 6.54 (m, 1H), 6.10 (t, J = 3.2 Hz, 1H), 3.72 (s,
Me 3H); F NMR (376 MHz, CDCl): & -58.8 (s, CF;).

2-Acetyl-N-methyl-5-(trifluoromethyl)pyrrole (2t)°
/@\ Prepared following general procedure A using N-methyl-2-acetylpyrrole (36.9 mg (35.5
Ac™ N\~ ~CF3 uL), 0.3 mmol). The reaction mixture was analysed directly by 'H and '’F NMR (Yield =
I\I/I 93%). "H NMR (400 MHz, CDCl;): & 6.88 (d, J = 4.3 Hz, 1H), 6.54 (d, J = 4.3 Hz, 1H),
© 4.00 (s, 3H), 2.47 (s, 3H); ’F NMR (376 MHz, CDCl;): & -59.8 (s, CF5).

N-Boc-2-(trifluoromethyl)pyrrole (2u)’

U\ Prepared follovying general procedur.e A using 1]\/—Boc—gyrrole (50.2 mg (50.2 MIT)’ 0.3 mmol).
N~ CFs The reaction mixture was analysed directly by 'H and “"F NMR (Yield = 50%). 'H NMR (400
| MHz, CDCL): & 7.44 (dd, J = 3.3, 1.9 Hz, 1H), 6.74 — 6.72 (m, 1H), 6.19 (t, ] = 3.4 Hz, 1H),
Boc 1.61 (s, 9H); "’F NMR (376 MHz, CDCl): & -58.3 (s, CF3).

2-Methyl-5-(trifluoromethyl)furan (2v)’
/@\ Prepared following general procedure A using 2-methylfuran (24.6 mg (27.1 uL), 0.3
Me— g~ ~CFj mmol). The reaction mixture was analysed directly by 'H and 'F NMR (Yield = 51%).
'H NMR (400 MHz, CDCl;): & 6.64 (d, ] = 1.8 Hz, 1H), 6.03 (d, J = 3.3 Hz, 1H), 2.32 (s,
3H); "’F NMR (376 MHz, CDCl;): 8 -63.9 (s, CF5).

2-Methyl-5-(trifluoromethyl)thiophene (2w)’
ﬂ\ Prepared following ge-neral -procedure A using Z—methylthloPhene (21?.5 mg (29.Q ul),
Me— g~ ~CFj 0.3 mr?ol). The reaction mixture was analysed directly by '"H and "F NMR (Yield =
42%). H NMR (400 MHz, CDCl;): 6 7.20 (dd, J = 3.6, 1.1 Hz, 1H), 6.68 (m, 1H), 2.48
(s, 3H); "’F NMR (376 MHz, CDCl;): & -55.1 (s, CF5).

2-Methoxy-5-(trifluoromethyl)thiophene (2x)
/@\ Prepared following geperal procedure A using 2—m§th0xwhloPhene (31491.3 mg (30.2 uL),
MeO~ g~ ~CF; Q.S rpmol). The reaction mixture was analysed directly by' H and “F I]\IMR and the
identity of the product was further confirmed by GC/MS (Yield = 76%). 'H NMR (400
MHz, CDCls): § 7.06 — 7.04 (m, 1H), 6.11 (dd, J = 4.1, 0.7 Hz, 1H), 3.87 (s, 3H); "°’F NMR (376 MHz,
CDCl;): 8 -55.3 (s, CF3); GC/MS: M(C¢H;sOSF;) = 182.0, found = 182.0.

1,2-Dimethyl-3-(trifluoromethyl)indole (2v)’
CF4 Prepared following general procedure A using 1,2-dimethylindole (43.6 mg, 0.3 mmol).
The reaction mixture was purified by flash chromatography using 10% DCM in pentane
S—Me to afford 2v as a yellow solid (Yield = 46%). 'H NMR (400 MHz, CDCl3): & 7.71 (d, J =
N 8.0 Hz, 1H), 7.27 — 7.16 (m, 3H), 3.62 (s, 3H), 2.50 (q, Ji.r = 1.3 Hz, 3H); °C NMR (100
Me S6
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MHz, CDCly): & 137.3 (C), 136.1 (C), 125.5 (q, Jor = 266.7 Hz, CF3), 124.4 (q, Jor = 1.6 Hz, C), 121.9 (CH),
121.0 (CH), 119.0 (CH), 109.2 (CH), 102.5 (q, J.r = 35.1 Hz, C), 29.4 (CH3), 10.9 (CH;); "’F NMR (376
MHz, CDCly): & -53.6 (s, CF3).

7-Methoxy-4-(trifluoromethyl)-1,2-benzisothiazole (2z) and 7-methoxy-3-(trifluoromethyl)-1,2-

benzisothiazole (2z)

CF; Prepared following general procedure A using 7-methoxy-1,2-benzisothiazole (49.5 mg, 0.3
»  mmol). The reaction mixture was purified by flash chromatography using 20% DCM in iso-

NN hexane to afford a mixture of 2w and 2w as a white solid (Yield = 41%, 2w:2w" = 5:1). 7-

s Methoxy-4-(trifluoromethyl)-1,2-benzisothiazole (2w): 'H NMR (400 MHz, CDCl;): & 9.04
(q, Jur = 1.6 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 4.06 (s, 3H); °C
NMR (100 MHz, CDCl;): 6 155.4 (C), 152.9 (q, Jcr = 2.1 Hz, CH), 144.0 (C), 133.6 (q, Jcr =

1.3 Hz, C), 125.5(q, Jcr=5.1 Hz, CH), 124.1 (q, Jcr = 271.5 Hz, CF;), 118.0 (q, Jc.r = 34.1 Hz, C), 105.0

(CH), 56.2 (CH;); "’F NMR (376 MHz, CDCl5): & -59.9 (s, CF;); 7-Methoxy-3-(trifluoromethyl)-1,2-

benzisothiazole 2w): '"H NMR (400 MHz, CDCl;): § 7.73 (d, J = 8.2 Hz, 1H), 7.47 (t, ] = 8.0 Hz, 1H), 6.93

(d, J=7.7 Hz, 1H), 4.02 (s, 3H); "’F NMR (376 MHz, CDCl;): § -63.6 (s, CF5); HRMS (ES") cald. for

(M+H)" CoH,O,N,F;S,: 234.0195, found: 234.0194.

OMe

2,6-dimethoxy-3-(trifluoromethyl)pyridine (2aa)

CF, Prepared following general procedure A using 2,6-dimethoxypyridine (41.7 mg (39.6
| N pL), 0.3 mmol). The reaction mixture was purified by flash chromatography using
MeO NG OMe 100% pentane to afford 2x as a white solid (Yield = 72%). 'H NMR (400 MHz,
CDCl;): 6 7.71 (d,J = 8.3 Hz, 1H), 6.32 (d, J = 8.3 Hz, 1H), 4.02 (s, 3H), 3.96 (s, 3H);
BC NMR (100 MHz, CDCl5): § 165.1 (C), 160.4 (C), 138.8 (q, Jc.r = 4.5 Hz, CH), 123.7 (q, Jer = 270.1 Hz,
CF;), 104.3 (q, Jor = 33.5 Hz, C), 100.8 (CH), 53.9 (CH;), 53.8 (CH3); "’F NMR (376 MHz, CDCl;): 5 -61.9

(s, CF3); HRMS (ES") cald. for (M+H)" CsHoO,N,F3: 208.0580, found: 208.0582.

Pyriftalid-CF; (3)

Me Prepared following general procedure A using (+)-pyriftalid (95.5 mg, 0.3 mmol).
The reaction mixture was purified by flash chromatography using 70% DCM in
O iso-hexane to afford 3 as a white solid (Yield = 42%). Mp = 154 — 156 °C; 'H
NMR (400 MHz, CDCl;): & 7.78 (d, J = 7.6 Hz, 1H), 7.70 (t, J = 7.6 Hz, 1H),
MeO. N. .S O 7.50(d,J=7.7Hz 1H), 5.53 (q,J = 6.7 Hz, 1H), 3.76 (s, 6H), 1.64 (d, ] = 6.7 Hz,
| Y 3H); "C NMR (100 MHz, CDCL3): § 171.7 (C), 167.9 (C), 167.3 (C), 152.7 (C),
N 136.3 (CH), 133.9 (CH), 129.5 (C), 127.2 (C), 123.1 (q, Jcr = 272.4 Hz, CF3),
OMe 122.6 (CH), 91.6 (q, Jor = 34.3 Hz, C), 76.2 (CH), 54.8 (CH3), 20.5 (CH;); “F
NMR (376 MHz, CDCls): § -56.3 (s, CF;). HRMS (ES") cald. for (M+H)"

C16H1404N2F381: 3870621, found: 387.0620.

Napropamide-CF; (4)
Me Prepared following general procedure A using (£)-napropamide (81.4 mg, 0.3 mmol).
)ﬁf NEt, The reaction mixture was purified by flash chromatography using 20% EtOAc in iso-
O hexane to afford 4 as a white solid (Yield = 51%). Mp = 77 — 81 °C; 'H NMR (400
O MHz, CDCl;): 6 8.41 (d,J =9.0 Hz, 1H), 8.12 (d, ] = 8.7 Hz, 1H), 7.74 (d, ] = 8.2 Hz,
OO 1H), 7.63 (ddd, J = 8.5, 6.8, 1.5 Hz, 1H), 7.56 (ddd, ] = 8.2, 6.9, 1.2 Hz, 1H), 6.77 (d,
J=8.2 Hz, 1H), 5.17 (q, J = 6.7 Hz, 1H), 3.59 — 3.34 (m, 4H), 1.76 (d, J = 6.7 Hz,
CFs 3H), 1.12 (t, J = 7.1 Hz, 3H), 1.05 (t, ] = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl5):
5 169.4 (CO), 156.2 (C), 130.2 (C), 128.1 (CH), 126.0 (CH), 125.9 (C), 125.5(q, Jcr
=6.1 Hz, CH), 124.9 (q, Jc.r = 272.3 Hz, CF3), 124.0 (q, Jcr = 2.4 Hz, CH), 122.7 (CH), 118.9 (q, Jcr=30.3
Hz, C), 103.3 (CH), 74.3 (CH), 41.1 (CH,), 40.4 (CH,), 17.9 (CH3), 14.1 (CH3), 12.6 (CH;); °’F NMR (376
MHz, CDCl;): § -59.1 (s, CF;). HRMS (ES") cald. for (M+H)" C,3sH,,0,N,F;: 340.1519, found: 340.1518.
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Trifluoromethylation in the presence of radical scavengers:

OMe OMe
TMSCF3; (2 equiv)
PhI(OAc), (2 equiv)‘

AgF (25 mol%)

DMSO, RT CFs
OMe OMe
Additive Yield (%)
TEMPO <1
Galvinoxyl <1

Scheme S3. Reaction with radical scavengers

To an oven-dried reaction vial (5 mL) charged with 1,4-dimethoxybenzene (41.4 mg, 0.3 mmol),
(diacetoxyiodo)benzene (193.3 mg, 0.6 mmol), a radical scavenger (0.6 mmol) and
trimethyl(trifluoromethyl)silane (88.7 uL, 0.6 mmol) in anhydrous DMSO (1 mL) was slowly added AgF
(9.5 mg, 0.075 mmol). The vial was sealed with a septum cap and the reaction was stirred at room
temperature for 20 h. The resulting mixture was quenched with water (5 mL) and extracted with Et,O (3 * 5
mL). The combined organic layers were dried over MgSOy, filtered and concentrated under reduced pressure.
The crude material was analysed by 'F NMR spectroscopy (4-fluoroanisole as the internal standard) in
CDCl;. With TEMPO, a characteristic TEMPO-CF; peak® was obtained at '’F NMR: & -55.6 (89% NMR
yield). No trifluoromethylation product was formed with either TEMPO or galvinoxyl.
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I11. NMR Spectra of Isolated Compounds
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GBO

PCZ.00

T T T T T T T T T T T T
u] -5 -10 -15 =20 -25 -30 -35 =40 -45 -50 -55 -g0 -B5 =70 =75 -t
1 {ppm)

SSE21-1A1
mMPROTON CDCI3 {e vhruk400data201 2#Sept MG 15

NAME 2012-09-16-MG-15
EXPNO 10

PROCNO 1

Date_ 20120916 OMe
Time 12.52

INSTRUM A\V/400 F.C

PROBHD 5 mm PABBO BB- 3

PULPROG zg30b

TD 65536

SOLVENT CDC3

NS 18 Me

DS 0

SWH 8264.463 Hz

FIDRES 0.126106 Hz Me
AQ 39643780 sec

RG 144 2d
DWW 60.500 usec

DE 9.40 usec

TE2949K

D1 1.00000000 sec

0O 1

NUC1 1H

P110.00 usec
PL1-3.60 dB

PL1W 17.83883831 W
SFO1 4001324710 MHz
5132768

SF 400.1300450 MHz
WDW EM

SSB O

LB 0.30Hz

GB 0
PC 1.00 /

= CHANNEL f1 =

5
1 {ppm)
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SERZ1-141 O O T~ 00— 0

mCARBOMRight COCIS {ehrukd D0data20! 24 3en MG 15 % ;EE%;QE;@E@EE % §§§§§
Beno s T T sV
e, 2010015 OMe

NeTRUM AvaDD FsC

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLWVENT CDCI3

NS 2048 Me

D52

SWH 30241936 Hz Me
FIDRES 0.461455 Hz

AQ 1.0835786 sec

RG 512 2d
DWWV 16.533 usec

DE 7.83 usec

TEZ85.7 K

01 2.00000000 sec

011 0.03000000 sec

TOO 1

CHANNEL 1 =

NUC1 13C
P1 8.00 usec

PL10.00 dB

PL1VYV 34 81522217 W
SFO1 100.6241042 MHz

== CHANNEL f2 =
CPDPRG2 waltz16

NUCZ 1H

PCPD2 80.00 usec

PLZ -3.60 dB

PL1215.31 dB

PL13 18.00 dB

PL2W 17.83863831 W
PLAZVY 022827781 W
PL13W 0.12341322 W
SFOZ 400.1316005 MHz
5132768

SF 1006127680 MHz
WDW EM
SS5B0

LB 1.00 Hz

PC 1.40

T T T T T T T
240 230 220 210 200 190 180 170 160 180 140 130 120 110 100 80 a0 70 &0 &0 40 30 20 10 8

SS5521-141
mF19CPD CDCI3 {eivrukd00dstat?201 2% Sep F MG 15

NAME 2012-08-18-MG-15
EXPNO 14
PROCNO 1
Date_ 20120916
Time 15.04 OMe
INSTRUM AV400
FsC

-53.48

PROBHD 5 mm PABBO BB-

PULPROG zgig

TD 131072

SOLVENT CDCI3

NS 128

DS 4 Me

SWH 88285.711 Hz

FIDRES 0.681196 Hz Me
AQ 07340532 sec

RG 4100 2d
DW 5.800 usec

DE 7.51 usec

TE285.3 K

01 1.00000000 sec

D11 0.03000000 sec

TDO 1

P110.70 usec
PL1-5.00 dB

PLAW 27.00716018 W
SFO1 376 4607164 MHz

== CHANMEL 2 =
CPDPRGZ walkz16

NUCZ 1H

PCPDZ 90.00 usec
PLZ-360dB

PL1215.31 dB

PL2W 17.83863831 W
PL12W 0.22927761 W
SFOZ 400.1318005 MHz
51262144

SF 376.4583660 MHz
WDW EM

55810 }

LB 0.30Hz
GBO

PC 2.00

T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 =40 -45 -50 -55 -60 -65 =70 -75 -t
1 (ppm)
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55621-1A2
mPROTON CDCI3 {e\brukd 00data\2012\Sep} MG 20

NAME 2012-09-18-MG-20
EXPNO 10
PROCNG 1 OMe

Date_ 20120916
Time 16.45

INSTRUM AV400 CF3
PROBHD 5 mm PABEO BB-

PULPROG 75300

TD 85536

SOLVENT COCI3 Me

NS 16

DS 0 Me

SWH 8264463 Hz

FIDRES 0.126106 Hz

A0 3.9549780 sec 2d
RG 203

DWW 60.500 usec

DE 9.40 usec

TE 2849 K

01 1.00000000 sec

DO 1

=== CHANNEL f1 ======== =
NUC1 1H

P110.00 usec
PL1-3.60dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300420 MHz
WOW EM

5580

LB 0.30 Hz

GB O | J

PC 1.00

55621-1A2
mCARBONnight CDCI3 {ebrukd 00data\2012\Sep} MG 20

NAME 2012-09-16-MG-20
EXPNO 12

PROCNO 1

Date_ 20120916

Time 18,38

INSTRUM AV400 OMe

PROBHD S mm PABBO BB-

PULPROG zgpg30 CF3
TD 65536

SOLVENT COCI2

NS 2048

—15538
—14207
128.00
12793
12788
127383
12777
12527
12257
11986
11543
11358
55.98
2027
~18.70

%
%

Ds2
SWH 30241.936 Hz Me

FIDRES 0.461455 Hz

AQ 1.0835786 sec Me
RG 512

DW 16.533 usec 2d
DE 7.83 usec

TE2957 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO A

=== CHANNEL f1 ========
NUC113C

P18.00 usec

PL10.00 dB

PL1W 34 81522217 W

SFO1 1005241042 MHz

=== CHANNEL 2 ========
CPDPRGZ waltz16

NUCZ 1H

PCPDZ 90.00 usec

PLZ -360 dB

PL1215.31 dB

PL13 18.00 dB

PLZW 17.83883831W

PLA2W 0.22927781 W

PL13W 0.12341322 W

SFO2 400.1318005 MHz
5132768

SF 100.6127690 MHz

WDW EM

GBO

PC 1.40

T T T T
230 220 210 200 190 180
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S§8521-1A2
mF19CPD CDCI3 {e-'brukd 00data\20124Se p} MG 20

-—-61.69

NAME 2012-09-16-MG-20
EXPNO 11

PROCNO 1 OMe

Date_ 20120916

Time 16.50

INSTRUM AV400 C F3
PROBHD 5 mm PABBO BB-

PULPROG zgig

TD 131072

SOLWVENT COCI3 Me
NS 123

D54

SWH 89285711 Hz Me
FIDRES 0.681196 Hz *
AQ 07340532 sec 2d
RG 4100

DWW 5.800 usec

DE 7.51 usec

TEZ285.2 K

01 1.00000000 sec

D11 0.03000000 sec

ToO 1

== CHANNEL 1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PLAW 27.00716019 W
SFO1 376.4607164 MHz

CHANNEL 2
CPDPRGZ waltz16
NUCZ 1H

PCPD2 90.00 usec

PLZ -3.60 dB
PL1215.31 dB

PL2W 17.83863831 W
PL12W 0.22827761 W
SFOZ 400.1316005 MHz
51262144

SF 375.4583650 MHz
WDW EM

5580

LB 0.30 Hz

GBO

PC 2.00

T T T T T T
o -5 -10 -15 -20 -25 -30 -35 —-40 —-45 -50 -55 —-60 -E5 =70 -75 -t

55495-1A1
mPROTON CDCI3 {e-\bruk40 0data'2012Aug} MG 58

NAME 2012-08-31-MG-58

EXPND 10

PROCNG 1

Date_ 20120831

Time 17.31

INSTRUM AV400 OMe
PROBHD § mm PABEO BB-

PULFROG zg30b (_';F3
TD 65536

SOLVENT COCI3

NS 16

Ds 0
SWH 8264.463 Hz Meo OMe

FIDRES 0.126106 Hz

AQ 3.9649780 sec 2e
RG 181 —
DWW 60.500 usec
DE 9.40 usec

TE 295.4 K

D1 1.00000000 sec
OO 1

== CHANMNEL f1 =
NUC1 1H

P110.00 usec
PL1-3.60 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300403 MHz
WDW EM

55810

LB 0.30 Hz

GB O ’J

PC 1.00

| L .

r T T T T T T T T T T T T T T T T T T T 1
10.0 95 5.0 8.5 8.0 75 7.0 655 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.
1 {ppm)
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S5495-141
mCARBO Nnight CDCI3 {e\bruk400data 201 2800} MG 58

NAME 2012-08-02-MG-58

EXPNO 10

PROCNO 1

Date_ 20120902

Time 23.28

INSTRUM AV400

PROBHD § mm PABBO BB- OMe
PULPROG zgpg30

TD 65536 CF 3
SOLVENT CDCI3

NS 2048

DS 2

SWH 30241.936 Hz

FIDRES 0.461455 Hz MeO OMe
AQ 1.0835786 sec

RG 512 2e

DWW 16.533 usec

DE 7.83 usec

TE295.7K

D1 2.00000000 sec

D11 0.03000000 sec

TOO 1

—16347
—16038
12840
—12588
—12286
~12024

== CHANMEL f1 =
NUC1 13C

P1 8.00 usec

PL10.00 dB

PL1W 34 81522217 W
SFO1 1005241042 MHz

NUCZ 1H

PCPDZ 90.00 usec
PL2-3.60 dB
PL1Z15.31 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12W 0.22927781 W
PL13W 0.12341322 W
SFO2 400.1318005 MHz
5132768

SF 100.6127690 MHz
WDW EM

5580

LB 1.00 Hz [ H-
Gibh L |

10075

10015
98 85

10045
—91.17

_~56.20
5534

PC 1.40

r T T T T T T T T T
230 220 210 200 190 180 170 160 16O 140 130 1

S5405-141
mF 18CPD COCI3 {e\bruk400datal2012\Aug} MG 58

NAME 2012-08-31-MG-58

EXPNO 11

PROCNO 1

Date_ 20120831

Time 17.35

INSTRUM AV400

PROBHD 5 mm PABBO BS- OMe
PULPROG zgig

D 131072

SOLVENT COCE C F3
NS 128

DS 4

SWH 89285.711 Hz

FIDRES 0.681196 Hz MeO OMe

AQ 07340532 sec

RG 4100

DV 5600 usec 2e
DE 7.51 usec

TEZ295.7K

D1 1.00000000 sec

D11 0.03000000 sec
TDO 1

== CHANNEL f1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PLIW 27.00716019 W
SFO1 376.4807164 MHZ

CPOPRGZ waltz16
NUCZ 1H

PCPDZ 90.00 usec
PLZ -3 60 dB
PL1215.31 dB

PL2W 17.83863831 W
PL1ZW 0.22927761 W
SFO2 4001318005 MHz
51262144

SF 375.4883650 MHz
WDW EM

SSB O

LB 0.30Hz

GB O

-54.12

PC 2.00

T
1} -5 -10 -15 -20 -25 -30 -35

T
-40
f1 (ppm)

:
-45

T
-50

T
-85

-60

-65

T
=70

-75

-t
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SSE19-1A1
mPROTON CDCI3 {e\bruk400data\201 2\Sep} MG 28

HNAME 2012-09-13-MG-28
EXPNO 10

PROCNO 1 OMe
Date_ 20120913

Time 11.55

INSTRUM 4400 C F3
PROBHD 5 mm PABBO BB-

PULPROG zg30b

TD 65536
SOLWENT CDCI3

A MeO Cl
DS 0 2f

SWH 8264.463 Hz
FIDRES 0.126106 Hz
A 39645780 sec
RG 144

DV 60.500 usec

DE 9.40 usec
TEZ853K

D1 1.00000000 sec
ToO 1

CHAMNNEL 1 =

HUC1 1H
P110.00 usec
PL1-3.60 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132788

SF 4001300423 MHz
WDW EM

S55B0

LB 0.30 Hz

GBO

FC 1.00

10.0 9.

wm
o
5]
Il
o
w
=)
=~
in
s}

S5519-141
mCARBONnight CDCI3 {e\bruk400data\2012\Sep} MG 28

NAME 2012-08-13-MG-28
EXPNO 12

PROCNO 1

Date_ 20120913

Time 14.31

INSTRUM A\W400

PROBHD 5 mm PABBO BB-

OMe
PULPROG 30
TD 65536 e CF3

SOLVENT CDCI3
NS 256

DS 2

SWH 30241.935 Hz

FIDRES 0.461455 Hz Meo CI
A0 1.0835786 sec

RG 512 2f

DV 16.533 usec

DE 7.83 usec

TEZ86.0K

01 2.00000000 sec

011 0.03000000 sec

TDO 1

—162.32
~160.49

P18.00 usec

PL10.00 dB

PL1WW 2491522217 W
SFO1 1006241042 MHz

== CHANNEL 12 =
CPOPRG2 waltz16

NUCZ 1H

PCPD2 90.00 usec

PLZ -3.60 dB

PL1Z215.31 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12VW 022827761 W
PL13VW 0.12341322 W
SFO2 400.1318005 MHz
5132768

SF 100.6127680 MHz
WDW EM

SSBO

i

PC 1.40

6.

=]

134.78
134.77

<

o

—127.58
—124 86
12213

o

5
k=]
Ei

5638
<5564

2.0

n

T T T T T T
230 220 210 200 190 180 170 160

150

140

T
130

T
120
1 (ppm)

10
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SEE19-141
mF19CPD COCIZ {£ibruk400data2012\Sep) NG 28
NAME 2012-08-13-MG-28
EXPNO 11
PROCNO 1
Date_ 20120913
Time 11.5%
INSTRUM A\W400
PROBHD 5 mm PABBO BB-
PULPROG zgig
TD 131072
SOLVENT CDCI2
NS 128
DS 4
SWH 89285711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 4100
DV 5.600 usec
DE 7.51 usec
TEZ856 K
[ 1.00000000 sec
011 0.03000000 sec
TDO 1

OMe
CF3

MeO Cl

2f

== CHANNEL f1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PLIW 27.00716018 W
SFO01 376.4507164 MHz

CHANMNEL 12
CPOPRG2 waltz18
NUCZ 1H

PCPD2Z 0.00 usec

PLZ -3.60 dB
PL1215.31 dB

PL2W 17.83863831 W
PL12V 0.22927761 W
SFO2 400.1316005 MHz
51262144

SF 375.4883660 MHz
WDW EM

SSB 0

LB 0.30 Hz

GBO

PC 2.00

-54.50

T T
=40 -45
1 (ppm)

T T T
-20 -25 -a0 -35

55519-1A2
mPROTON CDCI3 {ebruk400data\2012\Sep} MG 37

NAME 2012-09-13-MG-37
EXPNO 10

PROCNO 1

Date_ 20120913
Time 13.07

INSTRUM A\V400
PROBHD 5 mm PABBO BB-
PULPROG zg30b
TD 65536

SOLVENT CDCI3

NS 16

DS 0

SWH 8264.463 Hz
FIDRES 0.126106 Hz
AQ 39645730 sec
RG 228

DW 60.500 usec

DE 8.40 usec
TEZS5.2K

01 1.00000000 sec
TDO 1

OMe
FsC

MeO Cl

*

2f

NUC1 1H

P110.00 usec
PL1-3.60 dB

PL1W 17.83863831 W
SFO1 4001324710 MHz
5132788

SF 400.1300732 MHz
WDW EM

5580

LB 0.30 Hz

GBO

PC 1.00

T
-50 -55 -G0 -65

T
=70

=
3]
3]
n

]

S20



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

35518-142
mCARBONnight CDCI3 {e\bruk400datal201ASep} MG 37

105,99
105,69
105.55

NAWE 2012-09-13-MG-37

EXPNO 12

PROCHO 1

Date_ 20120914

Time 1.24

INSTRUM Av400

PROBHD & mm PABBO BB-

PULPROG zgpg30 OMe

TD 65536

SOLVENT CDCI3 F3C

NS 256

DS2

SWH 30241.836 Hz

FIDRES 0.461455 Hz

AQ 1.0835786 sec Meo Cl
RG 512 *

DW 16.533 usec 2f

DE 7.83 usec

TE2958 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
NUC113C
P18.00 usec

PL10.00 dB

PLAW 34 81522217 W
SFO1 100.6241042 MHz
CHANNEL f2 =
CPDPRGZ waltz16

NUC2 1H

PCPDZ 80.00 usec

PLZ -3.60 dB
PL1Z15.31dB

PL12 18.00 dB

PL2W 17 83863831 W
PL12W 0.22827761 W
PLAZW 0.12341322W
SFO2Z 400.1316005 MHz
5132788

SF 1008127690 MHz
WDW EM

SSB 0

\

150,59

130.06
—125.03
—122.30
—56.51

€

PC 1.40

T T T T T T T T T T T T T T
230 220 210 z00 180 180 170 160 1ED 140 130 120( H)D 100 90 80 70 60 50 10 30 20 10 [
i1 (ppm.

55518142
mF19CPD COCI3 fe\bruk400data\201 2Sep} MG 37

-55.11

HAME 2012-08-13-MG-37
EXPNO 11

PROCNO 1

Date_ 20120913

Time 13.12

INSTRUM A\V400

PROBHD 5 mm PABBO BB-

PULPROG zgig OMe

TD 131072

SOLVENT CDCI3

NS 128 F3C
DS 4

SWH 89285711 Hz
FIDRES 0.681196 Hz

AQ 0.7340532 sec
RG 4100 MeO Cl
DV 5.600 usec *

DE 7.51 usec 2f

TE2955K

D1 1.00000000 sec

D11 0.03000000 sec

DO

NUC1 19F

P110.70 usec
PL1-5.00 4B

PLIW 27.00716019 W
SFO1 376.4507164 MHz

== CHANNEL 2 =
CPDPRGZ waltz16
NUCZ 1H

PCPDZ 90.00 usec

PLZ -3.60 dB

PL1Z15.31 dB

PL2W 17 83863831 W
PLA2W 022827761 W
SFOZ 400.1316005 MHz
Sl282144

SF 376.4983660 MHz
WDW EM

3580

LB 0.30 Hz

GBO

FC2.00

T T T T T
1] -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -0 -B5 =70 -75 -f
1 {(ppm)
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12:u654h1.1.1.1r

12xu654h1 Sangwon Seo SS5E5-1A1

HOLDER: 3%

sPROTON fast Chleroform /homenmrsuiata opace 39

Current Data Parameters

NAWE 12xu54h1

EXPNO 1

PROCNO 1 OMe
F2 - Acquisition Parameters. CF3
Date_ 20121114

Time 16.19

INSTRUM spect

PROBHD S mm PABBO BB/

PULPROG zg Meo

SOLVENT Chloroform

NS 1 Br
SWH 8012.820 Hz

A0 2.0447233 sec 2g
TE2872K

D1 15.00000000 sec

o0 1

= CHANNEL f1 =
SFO1 399.8424652 MHz
NUC1 1H

P13.33 usec

PLW1 16.88200035 W

F2 - Processing parameters
SF 289.8400074 MHz
WDW EM

SSBO
LB 0.30 Hz
GB 0

12xu854c5.1.1.11

12xuB54c5 Sangwon Seo SS585-1A1

HOLDER: 38

sC ARBON Chioroform /home/nmrsus/data opacc 38

15942
15834
158,32
13133
131.28
13122
13117

:

Current Data Parameters
NAME 12xuB54cS
EXPNO 1

PROCHO 1

F2 - Acguisition Parameters

Date_ 20121116

Time 855 OMe
INSTRUM spect

PROBHD & mm PABBO BB/ CF3
PULPROG zgpg30

SOLVENT Chigroform

NS 256

SWH 24038.461 Hz MeO

AQ 1.3631488 sec

TE287T.1K

D1 2.00000000 sec Br

D11 0.03000000 sec

D01 29

= CHANNEL f1 =
SFO1 1005459015 MHz
NUC1 13C

P110.00 usec

PLVW1 68.07700348 W

CHANNEL 2
SFO2 355.8415554 MHz
NUCZ 1H

CPDPRG[2 waltz16
PCPDZ 80.00 usec
PLW2 1698200035 W
PLW12 026546001 W
PLW13 016582000 W

F2 - Processing parameters
SF 100.5388480 MHz
WOW EM

SSB O

LB 1.00 Hz

GBO

—~127.09
~124.39
12169

11899

112,69
fﬁ 237
112.08

111.74

Y

—101.12
—9673

4.0

35

25

56 39
5617

<

T
0

60

S22
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1265421.1.1r

1265412 Sangwon Seo SS585-1A1
HOLDER: 38

8F19 Chioroform /home/nmrswidata opacc 39

Current Data Parameters.

NAKME 12xug5412

EXPHO 1

PROCNO 1 OMe
F2 - Acguisition Parameters

Date_20121114 CF3
Time 16.20

INSTRUM spect

PROBHD § mm PABBO BB/

PULPROG zg30fign

SOLVENT Chigroform Meo

NS &

SVIH 89285711 Hz Br

AQ 07340032 sec

TE2972K 29

D1 2.29999995 sec

TOO 1

== CHANNEL f1 ==
SFO1 376.1678710 MHz
NUC1 18F

P112.70 usec

PLW1 28.97299957 W

F2 - Processing parameters
SF 376.2254940 MHz
WDW EM

SSB O

LB 0.30 Hz

GB O

—-B1.46

! 1 1
-30 -35 -40
f1 {ppm)

T T
1] -5 -10 -15 -20 -28

12x0300h1.1.1.1r

12x0900h1 Sangwon Seo SS527-141

HOLDER: 37

sPROTON fast Chloroform fhomea'nmrew'data opacc 37

Current Data Paramsters

NAME 12%0900h1 Br

EXPNO 1

PROCNG 1 CF3

F2 - Acquisttion Parameters

Date_ 20121004

Time 4.10 MeO OMe
INSTRUM =pect

PROBHD 5 mm PABBO BB/ OMe
PULPROG zg

SOLVENT Chioroform 2h

NS 1

SWH 8012.820 Hz

AQ 20447233 zec

TEZ2I5TK

01 15.00000000 sec

ToO 1

== CHANNEL f1 =
SFO1 399.84246592 MHz
NUC1 1H

P13.33 usec

PLW1 16.98200035 W

F2 - Processing parameters
SF 399.8400047 MHz

WDW EM

5580

LB 0.30 Hz
GBO

T
-45

T
-0

T
-6G

T
-&0

T
-B5

T
=70

T
-7

-t

T T T T T T T T T T T T T T T N T T

oo 95 3.0 a5 3.0 7.5 7.0 6.5 6.0 5.5

T
5.0

1 {ppm)

45

T
4.0

T

35

30

T

25
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12m800c2.1.1.1r

12x0%00c2 Sangwon Seo SS527-1A1

HOLDER: 37

sCARBON Chileroform /home/nmreuMata opacc 37

~158576
~154.34
—142.58

Current Data Parameters

NAME 12x0900c2

EXPNO 1

PROCHNO 1 Br

F2 - Acguistion Parameters

Date_ 20121004 CF3
Time 4 28

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30 Meo OMe
SOLVENT Chilgroform OMe

NS 256

SWH 24038 461 Hz 2h

AQ 13631488 sec

TEZ2597.4 K

D1 2.00000000 sec

011 0.03000000 sec

TDO 1

== CHANNEL 1 =
SFO1 100.5488015 MH=z
NUC1 13C

P110.00 usec

PLW1 68.07700348 W

SFOZ2 399 8415984 MHz
NUCZ 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.98200035 W
PLWA2 0.26546001 W
PLW13 0.16882000 W

F2 - Processing paramaters

SF 100.5358460 MHz

WDW EM

S5B 0

LB 1.00 Hz I
GB O

b AT

127.01
12428
121 55
118.81

|
%

117.36

117.06

116.76
116.46
11419

114.08

114.06
114.04
114.01

— 8209
“E0B4

—56.24

T T T T T

r T T T
210 200 190 180 170 160 150 140 130

12080073111

1209003 Sangwon Seo 33527-1A1
HOLDER: 37

sF 19 Chloroform /homefnmrsu/data opace 37

Current Data Parameters
NAME 12x090013
EXPNO 1 Br

PROCNO 1 CF3
F2 - Acquisition Parameters

Date_ 20121004

Time 4.40

INSTRUM spect MeO OMe
PROBHD § mm PABBO BE/ OMe
PULPROG zg30lgn

SOLVENT Chioroform 2h

NS 256

SWH 88285.711 Hz

AQ 0.7340032 sec

TE206.7K

D1 2.29589995 sec

001

== CHANMNEL {1 =
SFO1 376.1878710 MHz
NUC1 19F

P1 1270 usec

PLW/1 28.97299957 W

F2 - Processing parameters
SF 376.2254840 MHz
WDW EM

SSB O

LB 0.30 Hz

GBO

{ppm)

T
S0

a0

-55.48

T
0 -5 -10 -158 -20 -25

T
-30

T
-35

v
-40
{1 (ppm)

.
- 45

T
-50

T
-85

T
-G0

T
-B5

T
=70

T
-7

-

S24
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12x090101.1.1.1r

12x0901h1 Sangwon Seo SS528-14A1

HOLDER: 38

sPROTON fast Chloroform /home/nmreu/data opacc 38

Current Data Parameters
NAME 12x0801h1
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121004

Time 4.42

INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg

SOLVENT Chileroform

NS 1

SWH 8012.820 Hz

AQ 20447233 sec
TE298.7T K

01 15.00000000 sec

TDO 1

== CHANNEL 1 =
SFO1 399.8424882 MHz
NUC1 1H

P1333 usec

PLW1 1698200035 W

F2 - Processing parameters
SF 3998400068 MHz
WDW EM

55810

LB 0.30 Hz

GBO

MeO

CF3

OMe
OMe
2i

0.0 95 a0

12m801c2.1.1.1r
12409012 Sangwon Seo SS5528-1A1
HOLDER: 3&

sCARBON Chioroform /home/nmrsuidata opace 38

Current Data Parameters
NAME 12x0801c2

EXPNO 1

PROCHNO 1

F2 - Acguisition Parameters

Date_ 20121004
Time 4.58

INSTRUM spect MeO

PROBHD S mm PABEO BB/
PULPROG zgpg30
SOLVENT Chigroform

NS 256

SWH 24038.481 Hz

AQ 13631488 sec
TEZ2574 K

01 2.00000000 sec

011 0.03000000 seC

TDO 1

CHAMNNEL 1
SFO1 100.5489015 MHz
NUC113C

P110.00 usec

PLW1 68.07700348 W

CHANMNEL 2
SFO2 399.8415994 MHz
NUCZ 1H

CPDPRG[2Z waltz18
PCPDZ 80.00 usec
PLWZ2 16.98200035 W
PLW12 0.26548001 W
PLWA13 0.16582000 W

F2 - Processing parameters
SF 100.5398480 MHz

WDW EM

5580

LB 1.00 Hz

GBO

85

T

8.0

OMe

2i

=l
m

7.0 6.5

14347
12617
12344
12045
12015

_~155.81
~154.13

o
n
w

OMe

8278
8276
8273
32 7 1

¢

—B82 06

“\g083
— 56 28

T
210 200

T
S0

S25



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

12x080172.1.1.1r

12x0801f3 Sangwon Sep SS528-1A1
HOLDER: 38

&F18 Chloroform /home/nmrew'data opacc 38

-55.68

Current Data Parameters

NAME 12x08013

EXPNO 1 I
PROCNO 1

F2 - Acguisition Parameters
Date_ 20121004

Time 5.13

INSTRUM spect MeO OMe
PROBHD & mm PABBO BB/

PULPROG zg30flgn OMe
SOLVENT Chioroform 2i

NS 256

SWWH 89285.711 Hz

AQ 07340032 sec

TEZ2596.7K

D1 2.299959555 sec

SFO1 376.1878710 MHzZ
NUC1 19F

P1 1270 usec

PLW1 2897200957 W

F2 - Processing parameters
5F 376.2254540 MHz
WDW EM

S5B0

LB 0.30 Hz

GB O

T T T T T T T T
0 -B -10 -158 =20 -2 -40 -45 -50 -bb -G0 -B5 =70 -7 -t

11 (ppm)

T T
-30 -35

1Zxpa30h11.11r

12xp430h1 Sangwon Seo S5535-142

HOLDER: 38

sPROTONfast Chloroform /homefnmrsu/data opacc 38

Current Data Parameters
NAME 12xp430h1 {
EXPNO 1 CHO
PROCNO 1

F2 - Acguisition Parameters CFS
Date_ 20121008

Time 18.11

INSTRUM spect MeO OMe

PROBHD 5 mm PABBO BB/

PULPROG zg OMe
SOLVENT Chioroform

NS 1 2j
SWH 8012.820 Hz

AQ 20447233 sec

TE297.2K

D1 15.00000000 sec

TDOo 1

== CHANNEL f1 =
SFO1 399.8424692 MHz
HUC1 1H

P13.33 usec

PLWA1 16.98200035 W

F2 - Processing parameters
SF 39%9.8400021 MHz
WDW EM

5380

LB 0.30 Hz

GBO

r T T T T T T T T T T T T
120 11,5 110 105 100 95 9.0 8.5 8.0 75 7.0 6.5 6.0 [ 50 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.
1 (ppm)
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189.26
189.20
189.14
189.08

PR

Current Data Parameters
NAME 12xp430c2
EXPNO 1

PROCNO 1

F2 - Acqguisition Parameters
Date_ 20121008

Time 18.27

INSTRUM spect

PROBHD 5 mm PABBO BE/ Meo
PULPROG zgpg30
SOLVENT Chioroform

NS 256

SWWH 24038 461 Hz

A0 13631488 sec

TEZS7 9K

01 2.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1 100.5499015 MHz
HUC113C

F110.00 usec

PLW1 68.07T700348 W

== CHANMEL 12 =
SFO2 399.8415594 MHz
NUCZ 1H

CPOPRG[2 waltz16
PCPD2 80.00 usec
PLWZ 16.98200035 W
PLW12 0.26548001 W
PLWA13 0.16982000 W

F2 - Processing parameters
SF 100.5398430 MHz
WDW EM

SSB O

LB 1.00 Hz

GBO

CHO

OMe

I~ 000w = N ~-Mo@@~ O
Fe 00 @ P P Lo~ OT O T o
LD O 0 O O P C0OLWI IO 0000 e P
1 10 10 0 0 = ANNNN == O
LS RRSS S ST

CF4
OMe

2j

—62.01
“61.00

—56.23

T T T
210 200 180
12p43013.1.1.1r
12xp43013 Sangwon Sep S3536-1A2
HOLDER: 38
sF 19 Chloroform /homefnmrsu/data opace 38

Current Data Parameters
NAME 12xp43012
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121008

Time 19.41

INSTRUM spect MeO
PROBHD 5 mm PABBO BB/
PULPROG zg30flgn
SOLVENT Chiloroform

NS 256

SWH 89285711 Hz

AQ 07340032 sec
TE297.2K

01 2.299595995 sec

TDO 1

SFO1 376.1878710 MHz
NUC1 18F

P112.70 usec

PLW1 28.97285957 W

F2 - Processing parameters.
SF 375.2254940 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

=
=
w
[=1
]
=

5112

CHO
CF3

OMe
OMe

T T T
-0 -45 -50
f1 (ppm)

T T T T
|} -20 -25 -30 -35

T
-85

T
-G0

T
-B5

T
=70

T
-7

-

S27
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1Z4p7E0Nh1.1.1.1r

124p780h1 Sangwon Seo S5540-141

HOLDER: 35

sPROTON fast Chleroform /home/nmrswidata opacc 35

Current Data Parameters
NAME 12xp780h1

EXPNO 1 COMe

PROCNO 1 C F3
F2 - Acqguisition Parameters

Date_ 20121010

Time 17.12

INSTRUM spect MeO OMe
PROBHD 5 mm PABBO BE/

PULPROG zg OMe
SOLVENT Chioroform

NS 1 2k

SWWH 8012.820 Hz

AQ 20447233 sec

TEZ97 4K

01 6.00000000 sec

TDO 1

== CHANNEL 1 =
SFO1 399.8424892 MHz
NUC1 1H

P11.67 usec

PLW1 16.98200035 W

F2 - Processing parameters
SF 399.8399952 MHz
WDW EM

SSB O

LB 0.30 Hz

GB O

\ﬁ

—202.39
156.23
15277
152,75
152.73
152.71
143.35
137.67
137.65
137.62
137.59
127.46
124.75
122.03
119.31

|
é
i

F2 - Acquisition Parameters

Date_ 2012101

Time .45

INSTRUM spect COMe
PROBHD 5 mm PABBO BB/ CF3
PULPROG zgpg30

SOLVENT Chloroform

NS 256

SIWH 24038 451 Hz MeO OMe
AQ 13631488 sec

TE207.4K OMe

01 2.00000000 sec

D11 0.03000000 sec 2k

TDO 1

SFO1 100.5499015 MHzZ
NUC113C

P110.00 usec

PLW1 68.07700348 W

SFO2 399.8415994 MHz
NUCZ 1H

CPDPRGIZ waliz16
PCPD2Z 80.00 usec
PLWZ 16.98200035 W
PLW12 0.26546001 W
PLWA13 0.18582000 W

F2 - Processing parameters
SF 100.5398480 MHz

WDW EM
5580

LB 1.00Hz
GB 0

PC 1.40

T
45

8174
6079

—56.15

31.34
3131
31.28
31.24

{

T
210 200 190 160 170 160 150 140 130 120
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1Zap78073.1.1.1r

12¢p78013 Sangwon Seo S5540-1A1
HOLDER: 36

sF 19 Chloroform /homefnmrsu/data opacc 35

—-55.01

Current Data Parameters

NAME 12xp78013

EXPNO 1 COMe
PROCNO 1 C F3
F2 - Acquisition Parameters

Date_ 20121011

Time 5.58

INSTRUM spect MeO OMe
PROBHD & mm PABBO BE/

PULPROG zg30flgn OMe
SOLVENT Chioroform 2k

NS 256

SWWH 89285711 Hz

AQ 07340032 sec

TEZSE.TK

[ 2.259595995 sec

TDO 1

= CHANNEL 1 =
SFO1 376.1878710 MHz
NUC1 19F

P1 1270 usec

PLW1 28.97209957 W

F2 - Processing parameters
SF 3762254940 MHz
WDW EM

SSB O

LB 0.30 Hz

GBO

T T T T T T T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -E5 -70 -7 -t
1 {ppm}

12xp781h1.1.1.1r

12xp781h1 Sangwon Seo 35542-1A1

HOLDER: 38

2PROTO Nfast Chloroform shome/nmrsuidata opace 35

Current Data Parameters

NAME 12xp781h1

EXPNO 1 CO,Me

PROCNO 1 CF, /
F2 - Acguisition Parameters

Date_ 20121010

Time 17.15

INSTRUM spect Meo OMe
PROBHD 5 mm PABBO BB/

PULPROG zg OMe
SOLWENT Chioroform 21

NS 1

SWH 8012.820 Hz

AQ 20447233 sec

TEZ257.4K

D1 6.00000000 sec

SFO1 399.84248592 MHz
NUC1 1H

P1 167 usec

PLW1 16.98200035 W

F2 - Processing parameters
5F 399.8399578 MHz
WDW EM

S5B0

LB 0.30 Hz

GB O

0.0 95 9.0 85 8.0 ras 7.0 E5 6.0 55 50 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.
11 (ppm)
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12apTE1cZ 1111

124p781c2 Sangwon Seo S5542-141

HOLDER: 38

sCARBON Chloroform fhome/nmrswidata opacc 36

—168.38
165.85
/152 96
{152 94
152.92
—144.13
128.42
12838
128.36
128.33
~127.09
~124.37
12165
11884
114.895
114.64
i3

J
i

Current Data Parameters
NAME 12xpT81c2
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters CF3
Date_ 20121011

Time §.16

INSTRUM spect

PROBHD & mm PABBO BB/ Meo OMe
PULPROG zgpg30 OMe
SOLWENT Chioroform

NS 256 2

SWWH 24038 461 Hz

AQ 13631488 sec

TE2ST 4K

01 2.00000000 sec

011 0.03000000 sec

TOO 1

SFO1 100.5499015 MHz
NUC1 13C

P110.00 usec

PLVW1 68.07700348 W

== CHANNEL fZ =;
SFO2 399.8415594 MHz
NUCZ 1H

CPDPRG[2 waltz16
PCPDZ 80.00 usec
PLW2 16.98200035 W
PLW12 0.26548001 W
PLW13 0.16982000 W

F2 - Processing parameters
SF 100.5398480 MHz
WDW EM

SSBO

LB 1.00 Hz

GB O [

Q
o
N
<
@

—61.79
6082

—~56.17
—52.91

T T T T T T T
210 200 190 180 170 160 1580 140 130 120 110 100 a0
f1 {pom)
12p7818.1.11r
12p78113 Sangwon Seo 55542-1A1
HOLDER: 38
sF 19 Chloroform /homefnmrsu/data opace 36

Current Data Parameters
NAME 12xp781f3
EXPNO 1 CO,Me

PROCNO 1 CF3
F2 - Acguisition Parameters

Date_ 20121011

Time 6.31

INSTRUM spect MeO OMe
PROBHD 5 mm PABBO BB/

PULPROG zg307ign OMe
SOLVENT Chioroform 21

NS 256

SWH 89285.711 Hz

AQ 07340032 sec

TEZ295.6 K

[ 2.29999995 sec

TDO 1

CHANMEL 11
SFO1 376.1878710 MHz
NUC1 19F

P112.70 usec

PLW1 28.97299957T W

F2 - Processing parameters
5F 3762254940 MHz
WDW EM

SSB O

LB 0.30 Hz

GB 0

ao

T

70

-56.94

B0

T

50

40

a0

T T T T T T
] -5 -10 -15 =20 -25 -30 -35 -40 -45
f1 (ppm)

T
-50

T
-85

T
-G0

T
-B5

T
=70

T
-7

-
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554380-1C1
mPROTON CDCI3 {\bruk400datal2012Sep) MG 46

NAME 2012-09-13-MG-46

EXPNO 10

PROCNO 1 NMe NM92
Date_ 20120913 2

Time 17.28

INSTRUM 4400 CF3

PROBHD 5 mm PABSO BE- +

PULPROG zg300

TD 65536

SOLVENT COCI3

NS 16

DS 0 CF3
SWH 8264.463 Hz

FIDRES 0.126106 Hz *

AQ 3.9649780 sec 2m 2m 's
RGT1.8

DWW 60.500 usec
DE 9.40 usec

TE 285.4 K

D1 1.00000000 sec
DG 1

CHANNEL 1

NUC1 1H

P110.00 usec
PL1-3.60 dB

PLAW 17.83863831 W
SFO1 4001324710 MHz
5132788

SF 400.1300730 MHz
WDW EM

SSB O

LB 0.30 Hz

GBO

PC 1.00

| [

|

r T T T T T T T T

0.0 95 9.0 8.5 a.0 75

-h‘l_
o
m_
n
™
=]
m_
o
T o
=
m
b—
o
w
a
2|
o
r
I
r
o
P
=
(=0
I
o

gm

S2480-1C1
mCARBO Nnight COC I3 {fe\brukd00data\2012\Sep} MG 13

13282
12924
112830
12738
12732
12634
112630
12626
112593
112564
L12550 2.
112535
L 12387
112359
12287
112272
112119
112016
L117.92
1117.60
L117 27
L116.95
L1111

NAME 2012-09-17-MG-13

EXPND 10

PROCNO 1

Date_ 20120817

Time 19.02

INSTRUM Av/400

PROBHD 5 mm PABBO BB-

PULPROG zgpg30 NMe2

D 65535

SOLVENT COCI3

NS 1024 C F3
Ds2 +
SWH 30241936 Hz

FIDAES 0461455 Hz

AQ 1.0835786 sec

RG 512

DWW 16.533 usec CF3
DE 7.83 usec

TE 286.0 K *
01 2 00000000 sec 2m 2m
D11 0.03000000 sec

DO 1

s
.
412727

_-15379
~-15227
127 21
L_12656
112622 —
— 4577
—4002

1

Z

<

(2
N

= == CHANNEL 1 =
NUC1 13C
P1 800 usec

PL10.00 dB

PLAW 3491522217 W
SFO1 100.6241042 MHz

CPDPRGZ waltz16
NUCZ 1H

PCPDZ 90.00 usec
PLZ -3.60 dB
PL1215.31dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12W 0 22827761 W
PL13W 0.12341322 W
SFO2 400.1316005 MHz
5132768

SF 1006127680 MHz

WDW EM
SSB O 1 !
-Lgag 1.00 Hz el J . . "

) v‘ » My "

r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
110 100 90 a0 70 B0 B0 40 30 20 10 [
1 (ppm)
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55480-1C1
mF18CPD CDCI3 februk £00datal2012\Sep; MG 46

HAME 2012-09-13-MG-46
EXPNO 11
PROCHNO 1

Date_ 20120813
T 17.23 N |\/|e2 N MeZ

INSTRUM AV400

PROBHD & mm PABBO B8-

PULPROG zgig CFS

O 131072 +

SOLVENT COCE

NS 128

DS 4

SWH 89285.711 Hz

FIDRES 0 681196 Hz CF3
AQ 07340532 sec

RG 4100 *
DWW 5,600 usec 2m 2m
DE 7.51 usec

TE 2857 K

D1 1.00000000 sec

D11 0.03000000 sec

DO 1

—6005
~8076

== CHANNEL f1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PL1W 27 00718015 W
SFO1 3764507164 MHz

== CHANNEL f2 =
CPOPRGZ waltz16
NUCZ 1H

PCPD2Z 90.00 usec

PLZ -3 60 dB

PL1215.31 dB

PL2W 17.83863831 W
PL1ZW 0.22927761 W
SFO2 4001318005 MHz
51262144

SF 375.4583650 MHz
WDW EM

5580

LB 0.30Hz

GB 0

PC 2.00

r T T T T T

i} -5 -10 -15 -20 -5 -30 -35 -40 -d5 -50 -55 -B0 -65 =70 -75 -t
1 {ppm)

12072011111

12xp072h1 Sangwon Seo S5528-141

HOLDER: 22

sPROTON fast Chloroform shomeinmrsuidata opacc 22

Current Data Parameters

NAME 12xp072h1 NMe,
EXPNO 1

PROCNO 1 CF3

F2 - Acquisition Parameters
Date_ 20121004

Time 16.44

INSTRUM spect

PROBHD 5 mm PABBO BB/ Br r-
PULPROG zg

SOLVENT Chioroform 2n
NS 1

SWH 8012.820 Hz

AQ 20447233 sec

TEZ2574 K

01 15.00000000 sec

TDO 1

== CHANNEL 1 =
SFO1 399.8424882 MHz
NUC1 1H

P1333 usec

PLW1 16.98200035 W
F2 - Processing parameters
SF 399.8400099 MHz

WDW EM

55810
LB 0.30 Hz
GBO
_J
: L L
r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0o 95 9.0 B5 B0 25 20 6.5 6.0 55 1] 45 4.0 35 3.0 25 20 1.5 1.0 0& 0

S32



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

12p072c3.1.1.1r
123p072c3 Sangwon Seo S5526-141
HOLDER: 22

=CARBON Chleroform home/nmrsu/data opace 22

Current Data Parameters
NAME 12xp072c3
EXPNO 1

PROCNO 1

F2 - Acguisition Paramsters
Date_ 20121004

Time 19.48

INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
SOLVENT Chiloreform

NS 258

SWH 24038.481 Hz
AQ1.3631488 sec
TE288.0K

01 2.00000000 sec

011 0.03000000 sec

Too 1

CHANNEL 1 =
SFO1 100.5498015 MHz
NUC1 13C

P110.00 usec

PLW1 68.07700348 W

== CHANNEL 2 =
SFO2 359.84159%4 MHz
NUCZ 1H

CPDPRG[Z waltz16
PCPD2 80.00 usec

PLW2 16.98200035 W
PLW12 0.26546001 W
PLW13 016582000 W

F2 - Processing parameters
SF 100.5398480 MHz
WDW EM

S5B 0

LB 1.00 Hz

GBO

—152.71
13554
13055
13050
13044
13038
127 55
12731

f

NMe,
CF3

Br
2n

127.26

12187

126,96
126,67
124,59
12437
119.14
115.98
45 53

T T T T
210 200 190
12p07282.1.1.1r
12xp07212 Sangwon Seo S5526-141
HOLDER: 22

180

sF 19 Chloroferm /home/nmrsu/data opacc 22

Current Data Parameters
NAME 12xp07212
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121004

Time 16.46

INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg30fign
SOLVENT Chloreform

NS &

SWH 89285711 Hz

AQ 07340032 sec

TE 2974 K

D1 2.29999955 sec

TDO 1

SFO1 3761878710 MHz
NUC1 18F

P112.70 usec

PLVW1 28 872599957 W

F2 - Processing parameters
SF 376.2254540 MHz
WDW EM

S5B0

LB 0.30 Hz

GB O

NM62
CF3

Br
2n

-60.33

T T
-2b -30

T T T T T T T T
-40 -45 -50 -EB5 -E0 -B5 -0 -75
1 {ppm)

T
-35 -1
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SS4T4142
mPROTON CDCI3 {e\bruk400data\201 2\Sep} MG 42

NANE 2012-08-10-MG-42
EXPNO 20

PROCNO 1

Date_ 20120911

Time 8.51

INSTRUM 2400

PROBHD 5 mm RABBO BB-
PULPROG zg30b

TD 65536

SOLVENT CDCI3

NS 16

DS 0

SWH 8264 463 Hz
FIDRES 0.126106 Hz

AQ 39645780 sec

RG 256

DW B0.500 usec

DE 9.40 usec (
TE 2843 K |
01 1.00000000 sec ||
OO 1 J

CHANNEL f1

NHAc

NUC1 1H

P110.00 usec
PL1-360 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300348 MHz
WDW EM

SSB O

LB 0.30Hz

GBO

PC 1.00

Lf
|
)

CF;

VU

8.0 8.5 8.0 75

SSAT4-14Z
mCARBOMnight COCI3 {e'bruk400data\201 2Sep} MG 42

NAME 2012-09-10-MG-42
EXPNO 22

PROCND 1

Date_ 20120911
Time 21.07

INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
[TD 65536

SOLVENT CDCI3

N5 1024

D52

SWH 30241936 Hz
FIDRES 0.451455 Hz
AQ 1.0835786 sec
RG 512

DV 16.533 usec

DE 7.83 usec

TE 2858 K

01 2.00000000 sec
011 0.03000000 sec
oo 1

NHAc
CF;

20°

CHANNEL 1 =

NUC1 13C
P1 8.00 usec

PL10.00 dB

PLAW 3491522217 W
SFO1 1006241042 MHz

== CHANNEL 2 =
CPDPRG2 waltz18
NUCZ 1H

PCPDZ 90.00 usec

PLZ -3.60 dB

PL1215.31 dB

PL13 18.00 dB

PL2WW 17.83863831 W
PL12W 0.22927761 W
PL13W 0.12341322 W
SFO2 400.1316005 MHz
5132788
EF 108.61 27550 JH3

PC 1.40

—168.42

7o 6.5 6.0

—135.16
—132.85

55

126.02

%

126.00

4.0

5.0 45
f1 (pam)

124,67
124.52
124.43
24 63

T T T T T
230 2200 210 200 190 180

T
170

T T
160 150 140

1

T
30

T T
120 110
11 (ppm)

=i 50
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S54TE1AZ
mF1SCPD CDCI3 {eibrukd00data2012\3ep; NG 42

NAME 2012-09-10-MG-42
EXPNO 11

PROCNO 1

Date_ 20120910
Time 12.55
INSTRUN A\V'400
PROBHD 5 mm PABBO BB-
PULPROG zgig

TD 131072
SOLVENT CDCI3

NS 128

D54

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 07340532 sec
RG 4100

DW 5.800 usec

DE 7.51 usec
TEZ2853 K

D1 1.00000000 sec
011 0.03000000 sec
TDO 1

NHAc
CF;

NUC1 18F

P1 1070 usec
PL1-5.00dB

PL1W 27.00716019 W
SFO1 376.4607164 MHz

CHANNEL 2
CPDPRGZ waltz16
NUCZ 1H

PCPD2 50.00 usec

PL2 -3.60 dB

PL12 15.31 dB

PL2W 17.83863831 W
PL12W 0. 22527761 W
SF0O2 400.1318005 MHz
51262144

SF 376.4883660 MHz
WDW EN

SSBO

LB 0.30 Hz

GBO

CHANNEL 1 ==

-60.64

otk

PC 2.00

T
-25

SS4T4-1A1
mPROTON CDCI3 {e\bruk400datal2012\5Sep} MG 41

NAME 2012-09-10-MG-41
EXPNO 14

PROCNO 1

Date_ 20120911

Time 8.32

INSTRUN AV400
PROBHD 5 mm PABBO BB-
PULPROG zg30b

TD 65536

SOLVENT CDCI3

NS 16

D30

SWH 8264 453 Hz
FIDRES 0.126106 Hz
AQ3.9649780 sec

RG 256

DWW 80.500 usec

DE 5.40 usec

TE285.0 K

01 1.00000000 sec

NHAG NHAC

CF
3 CFs

20Mm 20P

NUC1 1H

P110.00 usec
PL1-3.60 dB

PLAW 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300373 MHz
WDW EN

S5B0

LB 0.30 Hz

GBO

Pe100 7.9 7.8 77 7.6 75
11 {ppm)

7.4

T T T T T T T T T T

r
9.0 8.5 8.0 7.0 E5 E.0 5.0 4.5
1 {ppm)

4.0

35 a0
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S54T4-141
mC ARBONnight COC 13 {eibruka00data2012Sep} MG 41

126.29
126.25
126.21
126.18
125.87
12537
12267
19.87
19.32

w
o
w
©

24 65

NAME 2012-08-10-MG-£1
EXPNO 15

PROCNG 1

Date_ 20120811

Time 20.10

INSTRUM £/400

PROBHD § mm PABBO BE- NHAC NHAc
PULPROG zgpg30

TD 85538

SOLVENT COCI3

NS 1024 +

Ds2

SIWH 30241938 Hz

FIDRES 0.451455 Hz

A0 1.0835785 sec CF3

RG 512 C F3
DWW 16.533 usec

DE 7.83 usec 20™M 20P
TE285.5K

D1 2.00000000 sec

D11 0.03000000 sec

DO 1

—140.88
128.06

|

= == CHANNEL f1 =
NUC113C
P138.00 usec

FL10.00 dB

PLAW 3491522217 W
SFO1 1006241042 MHz

== CHANMNEL 12 =
CPOPRG2 waltz18

NUCZ 1H

PCPD2Z 0.00 usec

PLZ -3.60 dB

PL1215.31 dB

PL13 18.00 dB

PLZVWV 17.83863831 W
PL12VV 022827761 W
PL13V 0.12341322 W
SFO2 400.1316005 MHz
5132768

SF 100.6127690 MHz
WPW,EM

T T T T T T T T T T T
220 210 200 190 180 170 160 180 140 130 120 10 100 S0 80 70 60 50 40 30 20 10 (

55474141
mF13CPD CDCI3 {\bruk400data'2012\Sep; MG 41

NAME 2012-09-10-MG-41
EXPNO 11

PROCNO 1
Date_ 20120910 NHA NHAc
Time 12.45 C

INSTRUM AV400
PROBHD 5 mm PABBO BB-

PULPROG =zgig +

D 121072

SOLVENT COCI3

NS 128

DS ¢ CF3

SWH 89285.711 Hz CF3
FIDRES 0681196 Hz m

AQ 0.7340532 sec 20 20P
RG 4100

DWW 5.600 usec

DE 7.51 usec

TE 2853 K

D1 1.00000000 sec

D11 0.03000000 sec

DO 1

== CHANNEL f1 =
NUC1 18F

P110.70 usec
PL1-5.00 dB

PL1W 27.00716019 W
SFO1 376.4607164 MHz
== CHANNEL 2 =
CPDPRGZ waliz18
NUCZ 1H

PCPD2 80.00 usec

PLZ -3.60 dB

PL1Z15.31 dB

PLZVW 17.83863831 W
PL12W 0.22827761 W
SFOZ 400.1316005 MHz
51262144

SF 375.4583850 MHz
WDW EM

5580

LB 0.30 Hz

GBO

PC2.00

T T T T T T T T T T T
1] -5 -10 -15 =20 -25 -30 -3k =40 -45 -0 -B5 -B0 -5 =70 =75 -
1 (ppm)
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55514-1A41
mPROTON CDCI3 {ebruk 400data\2012\Sep; NG 31

NAME 2012-08-12-MG-31

EXPNO 10

PROCNO 1 CF3
Date_ 20120812 A\
Time 8.51

INSTRUM AV400 Me
PROBHD S mm PABBO BB- N
PULPROG zg30b \
D 65536 2y Me
SOLVENT CDCI3

NS 16

DS 0

SWH 8264.463 Hz

FIDRES 0.126106 Hz

AQ 3.9649780 sec

RG 144

DWW §0.500 usec

DE 5.40 usec

TE 2948 K

D1 1.00000000 s2c

TOO 1

== CHANNEL 1 =
NUC1 1H

P110.00 usec

PL1-3.60 dB

PL1W 17.83863831 W r
SFO1 400.1324710 MHz
5132788

SF 400.1300536 MHz
WDW EM

5580

LB 0.30 Hz

GBO

PC 1.00

0.0 9.5 9.0 85 g0 75 2.0 6.5 =21 55

55514141
mCARBONnight COCI3 {e:\bruk400data2M 2\Sep} MG 31

126.84
124.37
12435
124.33
12418
121.94
120.98
102,99
102.64
102.29
101.94
2937

1086

NAME 2012-08-12-MG-31

EXPNO 12

PROCNO 1

Date_ 20120912

Time 21.17

INSTRUM AV400 CF3
PROBHD 5 mm PABSO BE-

PULPROG zgpg30 \
TD 85536 Me
SOLVENT COCI3 N

NS 256 \

DS 2 2y Me
SWH 30241.936 Hz

FIDRES 0 451455 Hz

AQ 10835786 sec

RG 512

DWW 16.533 usec

DE 7.83 usec

TE 2059 K

[ 2.00000000 sec

D11 0.03000000 sec

DO 1

_~137.26
~-136.08

%
*ﬁ
;

P1 8.00 usec

PL1 0.00 dB

PLAW 34.91522217 W
SFO1 100.6241042 MHz

== CHANNEL 2 =
CPDPRG2 walz18

NUCZ 1H

PCPDZ 80.00 usec

PL2 -3.60 dB

PL1215.31 dB

PL13 18.00 dB

PLZVW 17.83863831 W
PL12W 0.22827761 W
PL13W 0.12341322 W
SFOZ 400.1316005 MHz
5132788

SF 100.612765%0 MHz
WDW EM

S5B 0

r T T T T T T T T T T
200 180 180 170 160 150 140 130 120 110 100 90 a0 70 =) 50 40 30 20 10 (
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55514141

mF13CPD CDCI3 {e\bruk400data' 201 2\Sep} MG 31

NANE 2012-08-12-MG-31
EXPNO 11

PROCNO 1

Date_ 20120912

Time 8.58

INSTRUM 2400
PROBHD 5 mm RABBO BB- N
PULPROG zgig

TD 131072
SOLVENT CDCI3

NS 128

DS 4

SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 07340532 sec
RG 4100

DW 5.800 usec
DE7.51 usec
TEZ852 K

01 1.00000000 sec
011 0.03000000 sec
ToO 1

== CHANMEL 1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PLAW 27.00716018 W
SFO1 376.4607164 MHz

== CHANMEL 2 =
CPDPRG2Z wakz16
NUCZ 1H

PCPDZ 0.00 usec

PLZ -3.60 dB

PL1Z15.31 dB

PL2W 17.83863831 W
PLAZW 0.22927761 W
SFO2 400.1318005 MHz
SI262144

SF 376.4983660 MHz
WDW EM

S5B0

LB 0.30 Hz

GBO

CF3

2y Mo

\Me

5362

PC 2.00

T T T T T
0 -5 -10 -15
1Zxug24h21.1.1r

12xuB24h2 Sangwon Seo SS583-1A1

HOLDER: 57

sPROTO Nfast Chiloroform /home/nmrsuidata opacc 57

Current Data Parameters
NAME 12xu824h2
EXPNO 1

PROCHO 1

F2 - Acguisition Parameters
Date_ 20121115

Time 16.35

INSTRUM spect

PROBHD & mm PABBO BB/

PULPROG 29 N
SOLVENT Chigroform

NS 1

SUIH 8012.820 Hz OMe

AQ 20447233 sec 2z
TE2STO0K

D1 15.00000000 sec

D01

CF3

w0, -

== CHANNEL f1 ==
SFO1 3599 84248592 MHz
NUC1 1H

P13.33 usec

PLVW1 16.98200035 W

F2 - Processing parameters
SF 358.8400065 MHz
WOW EM

5580

LB 0.30 Hz

GBO

T T T T
-20 -2a -a0 -35

CF3

[P

OMe
2z

f1 (ppm)

T
-40

T
-45

T
-50

T
-55

T
-&0

T
-B5

T
-70

T
-7

r
0.0 9.

n
w
o

in

S38
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1ZxuB24ca 1111

12xu824c4 Sangwon Seo SS583-1A1
HOLDER:57

sCARBON Chioroform /heme/nmreu/data opacc 57

165.37
152.91
152.88
15286

152.84
—143.99
13358
133.58
128.19
125.54
12548
125,44
12539
12279
120,08
118.48
118.14
117.80
117.47
105,00
5615

Current Data Parameters
NAME 12xu824c4
EXPNO 1

PROCHO 1

F2 - Acquisition Parameters CF; CFs
Date_ 20121115

Time 22.57

INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
SOLVENT Chioroform OMe OMe
NS 256 22 2
SWH 24038.461 Hz

AQ 1.3631488 sec

TE297T.0K

D1 2.00000000 sec

D11 0.03000000 sec

D01

0, o
w, -

= CHANMNEL f1 =
SFO1 100.5499015 MHz
NUC1 13C

P110.00 usec

PLVW1 68.07700348 W

= CHANNEL f2 =
SFO2 355.8415554 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPDZ 80.00 usec

PLW2 1698200035 W
PLW12 026546001 W
PLW13 018932000 W

F2 - Processing parameters
SF 100.5388480 MHz
WOW EM

SSB O

LB 1.00 Hz

GBO

PC 1.40

T T T T T T T T
210 200 190 180 170 160 150 140 130 120 90 80 70 B0 50 40 30 20 10 C

12aE2efd 11 1r

12xu82413 Sangwon Seo SS583-1A1
HOLDER:57

8F19 Chloroform heme/nmreu/data opacc 57

-—-59.85
—-63.59

Current Data Parameters
MNAME 12xu824f3
EXPNO 1
PROCNO 1
CF3

F2 - Acguisition Parameters
Date_ 20121115

Time 16.36 N+ N
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULFROG zg30fign OMe OMe
SOLVENT Chioroform 2z 2z
NS 8

CF,

w0, 2
w0, 2

SWH 85285711 Hz
AQ 07340032 sec
TEZST 0K

D1 2.29559955 sec
TDO0 1

CHAMNNEL f1
SFO1 3761878710 MHz
NUC1 15F

P11270 usec

PLW1 28 97299957 W

F2 - Processing parameters
SF 376.22545940 MHz
WOW EM

SSB 0

LB 0.30 Hz

GBO

L JJ“ "

T T T T T
o -5 -10 -15 -20 -25 =30 -35 -40 -45 -50 -B5 -B60 -85 i =75 =i
1 (ppm)

S39



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

SS517-1A1
mP ROTON CDCI3 {e-\bruk400data?012\Sep} MG 60

NAME 2012-08-12-MG-50

EXPNO 10

PROCNO 1

Date_ 20120912

Time 16.38 N CF3
INSTRUM AV400 |
PROBHD 5 mm PABBO BE- _
PULPROG zg30b MeO™ "N
TD 85535

SOLVENT CDCI3 2aa
NS 18

DS 0

SWH 5264463 Hz

FIDRES 0.126106 Hz

AQ 3.9649780 sec

RG 144

DWW 60.500 usec

DE 9.40 usec

TE2953K

D1 1.00000000 sec

D01

== CHANNEL f1 =
NUC1 1H

P110.00 usec
PL1-360 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300454 MHz
WODW EM

SSB O

LB 0.30 Hz

GBO

PC 1.00

LI L Y

T — T T T T — T — T T T T T T 1

0.0 9.5 9.0 8.5 a.0 75 7.0 E5 B0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0
1 (ppm)
55517141 =] WO~ OO @0 m oW
mCARBONnight COCI3 {e\bruk400data\2012\5ep} MG 60 ; g g 3 E ’;; t g 2 g 2 2 ; 2 g g =
L& ooon SNz cozoz 28

NANE 2012-09-12-MG-50

el (. e R B e N

PROCNO 1

Date_ 20120913

Time 3.47

INSTRUM AV400 N CF3

PROBHD 5 mm PABBO BB- |

PULPROG zgpg30 _

TD 65536

SOLVENT CDCI3 MeO N OMe

NS 256 2aa

b0s2

SWWH 30241.936 Hz
FIDRES 0.461455 Hz
AQ 1.0835786 sec
RG 512

DW 16.533 usec

DE 7.83 usec
TE295.4K

D1 2.00000000 sec
011 0.03000000 sec
TDO 1

== CHANNEL f1 =
NUC113C

P1 8.00 usec

PL10.00 dB

PL1W 34 81522217 W
SF01 1005241042 MHz

CPDPRGZ waltz16
NUCZ 1H

PCPDZ 90.00 usec
PL2-3.50 dB

PL1Z15.31 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL1ZW 0.22927761 W
PL13W 0.12341322W
SFOZ2 400.1315005 MHzZ
5132768

SF 100.6127650 MHz
WDW EM

5580

1

PC 1.40

T T T T T
230 220 210 200 180 180 170

T
180

180
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S5517-141
mF 13CPD CDCI3{e\bruk400data2 1 \Sep; MG 50

-61.93

NAME 2012-09-12-MG-E0

EXPNO 11

PROCNO 1

Date_ 20120912

Time 16.42 N CF3
INSTRUM A\V400 |
PROBHD & mm PABBO BB-

PULPROG =zgig

D 13072 MeO”™ 'N° "OMe
SOLVENT COCI3 2aa
N5 128

DS54

SWH 89285.711 Hz

FIDRES 0661186 Hz

AQ 07340532 sec

RG 4100

DWW 5.800 usec

DE 7.51 usec

TE295.TK

01 1.00000000 sec

D11 0.03000000 sec

TDO 1

= == CHANNEL 1 =
NUC1 18F

P110.70 usec

PL1-5.00 dB

PL1W 27.00716018 W
SF0O1 376.4607164 MHz

CPDPRGZ waliz18
NUCZ 1H

PCPD2 90.00 usec
PLZ -360 dB
PL1215.31dB

PL2W 17.83863831 W
PL12W 0225927761 W
SF0O2 400.1316005 MHz
51262144

SF 3764983860 MHz
WDW EM

55680

LB 0.30 Hz

GBO

PC 2.00

1
o
!

T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -80 -85 -70 -
f1 {(ppm)
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12er246h1.1.1.1r

12ar246h1 Sangwon Seo SS5553-141

HOLDER: 51

sPROTON fast Chloroform /home'nmrswdata opace 51

Current Data Parameters

NAME 12xr246h1

EXPNO 1

PROCHO 1 Me

F2 - Acquisition Parameters

Date_20121019

Time 16.06 O
INSTRUM spect

PROBHD 5 mm PABBO BB/ Y
PULFROG zg

SOLVENT Chiorofarm MeO NYS

NS 1 |

SWH 8012.820 Hz _N

AQ 2.0447233 sec F3C

TE297.4K

D1 15.00000000 sec OMe

TOO 1

= == CHANMEL f1 =
SF01 389.8424692 MHz
NUC1 1H

P13.33 usec

PLW1 16.98200035 W

F2 - Processing parameters
5F 3593400060 MHz

WOW EM
5560
L8 0.30 Hz
GB 0 I
I S .
‘ 1 .
T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 5 7.0 6.5 BE.D 55 5.0 4.5 4.0 35 25 1.5 1.0 0.5
1 (ppm)
120246e3.1.1.1r ©—m o 5D D D
124124603 Sangwon Seo SS553-141 SHA © BT = @ing coam b o @
HOLDER: 51 — e P o el e — MO | @© =
SCARBON Chioroform /homeinmrsuidata upaosﬁrie 2 2 REpEL 855 & P 3 &
N S SSSE S

Current Data Parameters
NAME 12xr246c3
EXPNO 1

PROCNO 1

F2 - Acquizition Parameters

Date_ 20121019

Time 21.55

INSTRUM spect 0
PROBHD 5 mm RABBO BB/

PULPROG zgpg30

SOLVENT Chioroform MeO._ _N_ _S 0

NS 256 \\(
SWH 24038.461 Hz |

AQ 1.3631488 sec EAC ~N
TE2976K 3
D1 2.00000000 sec OMe
D11 0.03000000 sec

TOO 1

Me

= CHANMEL 11 =
SFO01 100.5489015 MHz
NWUC113C

P110.00 usec

PLVW1 68.07700348 W

== CHANNEL 12 =
SF02 399.8415994 MHz
NUCZ 1H

CPDPRG[2 waltz16
PCPDZ 80.00 usec
PLW2 16.98200035 W
PLWA12 0.26546001 W
PLW13 0.16982000 W

F2 - Processing parameters
5F 100.5398480 MHz
WDW EM

5SB 0

LB 1.00 Hz

GB 0

T T
210 200 180 180 170 160 150 140 130 120
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12246221110

12q246%2 Sangwon Seo 35553141
HOLDER: 51

sF 19 Chloroform /heme/nmrsu/data opace 51

-56.32

Current Data Parameters

NAME 12xr2462 Me
EXPNO 1

PROCNO 1 [o)

F2 - Acquisition Parameters

Date_ 20121019

Time 16.08

INSTRUM spect MeO N\ S 0
PROBHD § mm PABBO BB/ | Y

PULPROG zg30fign

SOLWVENT Chioroform FBC
NS & 3
SWWH 85285.711 Hz OMe

AQ 0.7340032 sec

TE2STAK

01 229999995 sec

TOO 1

== CHANMEL f1 =
SFO1 376.1678710 MHz
NUC1 19F

P112.70 usec

PLW1 28.97299857 W

F2 - Processing parameters
SF 376.2254940 MHz
WDW EM

SSB0

LB 0.30 Hz

GB 0

T T T T T T T T T
-35 =40 -45 -50 -55 -60 -E5 =70 -75 -t
1 {ppm)

T T
1} -5 -10 -15 -20 ] -30

1285501.1.1.1r

1285501 Sangwon Seo 55578141

HOLDER: 13

sPROTON fast Chloroform /homeinmrsu/data opacc 13

Current Data Parameters

NAME 12xt855h1

EXPNO 1 Me
PROCNO 1 N Et2
F2 - Acquisition Parameters O

Date_ 20121108

Time 14.40 O
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg

SOLVENT Chioroform 4
NS 1

SWH 8012.820 Hz CFs

A0 20447233 sec

TE28T0K

D1 15.00000000 sec

TDO 1

== CHANMEL f1 ==
SFO1 399.84246592 MHz
NUC1 1H

P13.33 usec

PLW1 16.88200035 W

F2 - Processing parameters -
SF 399.8400077 MHz
WDW EM

SSB O

LB 0.30 Hz

S / / _

35 3.0 B5 B.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 i)
11 {ppm)
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12380c3.1.1.1r

12:380c3 Sangwon Seo SSETB-142

HOLDER: 55

sCARBON Chiloroform Mome/nmrsu/data opace 55

—169.39
—156.22
130.24
12892
12809
12621
12603
12505
{12558
12552
125.46
12540
112400
12398
12305
12303
12351
Hzz72
12080
L119 38
L119 08
L 118 76
L11g 48
L10333

-

E
4
i
1
1

Current Data Parameters

NAME 12xu380c3

EXPNO 1

PROCNO 1 Me

F2 - Acquisition Parameters

Date_ 20121113 10 NEt,
Time 22.08

INSTRUM spect [e)
PROBHD 5 mm PABBO BB/

PULPROG zgpg30

SOLVENT Chigroferm

NS 256 4
SWH 24038 461 Hz

A 1.3631488 sec CF3

TEZ87 2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO0 1

CHANNEL 1 =
SFO1 100.5459015 MHz
NUC1 13C

P110.00 usec

PLW1 88.07700348 W
CHANNEL f2 =
SFO2 359.8415994 MHz
NUCZ 1H

CPDPRG[2Z waltz16
PCPDZ 80.00 usec

PLW2 16.98200035 W
PLW12 028548001 W
PLW13 018932000 W
F2 - Processing parameters
SF 100.5388480 MHz

WOW EM |
SSB O

LB 1.00 Hz
GBO

PC 1.40

—74.25

4108
4036

1785
41
1255

T T T T T
210 200 190 180 170 160 180 140 130 120 110
1 {(ppm)

1248552.1.1.1r

1248552 Sangwon Seo SS578-1A1
HOLDER: 13

sF 19 Chloroform /home/nmrsu/data opace 13

Current Data Parameters

NANE 12xt355f2

EXPNO 1

PROCNO 1 Me

F2 - Acquisition Parameters

Date_ 20121108 o NEtZ
Time 14.42

INSTRUM spect o
PROBHD 5 mm PABBO BB/

PULPROG zg30fiqn

SOLVENT Chloroform

NS & 4
SWH 89285711 Hz

A0 0.7340032 sec CF3
TE2STO0K

D1 2.26009885 sec

01

= CHANNEL f1 =
SFO1 376.1878710 MHz
NUC1 18F

P112.70 usec

PLV1 28.87289857 W

F2 - Processing parameters
SF 376.2254940 MHz
WDW EM

S5B 0

LB 030 Hz

GBO

80

-50.08
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