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Supplementary Information
Experimental Details.

All Gas Chromatography Mass Spectrometry (GC-MS) was performed on an Ion Trap Mass Spectrometer/Trace GC
instrument with ZB-5 column (30 metres), at Iml/min He gas flow rate and temperature range of 50 to 320 °C with an
increment of 10 to 20 °C/min.

Flash chromatography was performed using silica gel 60 (200-400 mesh). Thin layer chromatography (TLC) was performed
using aluminium sheets of silica gel 60 F,s4 and was visualised under UV lamp (254 nm). The plates were developed with
acidic methanolic vanillin solutions.

All reagents were obtained from commercial suppliers and used without further purification unless otherwise stated. As
required, organic solvents were dried and / or distilled prior to use. Tetrahydrofuran, dichloromethane, hexane, diethyl ether
and toluene were dried and deoxygenated with a column-based solvent purification system by and the moisture content of
the solvents was analysed using a Karl Fischer coulometer. A 500 ml bottle of anhydrous DMF was sealed with a septum
and degassed with argon bubbled through a needle, with stirring over 2h. The sealed bottle was transferred to a glovebox and
stored under oxygen-free, moisture-free conditions.

All reactions requiring anhydrous conditions were performed in flame-dried apparatus under a nitrogen or argon atmosphere.
Organic extracts were, in general, dried over anhydrous sodium sulfate (Na,;SO,).

The IUPAC names of some compounds were obtained using ChemDraw Ultra version 11.0.

N,N,N',N'-Tetramethyl-7,8-dihydro-6H-dipyrido|[1,2-a;2',1'-c][1,4]diazepine-2,12-diamine a3)!

A mixture of 1,3-bis(N, N-dimethyl-4-aminopyridinium)propane diiodide (8.10 g, 15 mmol, 1 eq.) and NaH (60% dispersed
in mineral oil, 6 g, 150 mmol, 10 eq.) was placed under argon in a Schlenk flask equipped with a dry-ice cooler. The mixture
was washed with hexane and the hexane removed. While stirring, ammonia gas was condensed into the flask (70 ml), the
mixture was kept under reflux for 4 h and then the ammonia was allowed to evaporate over 3 h, followed by putting under
vacuum. The solid was then extracted with diethyl ether, the solvent was removed and the residue dried under vacuum to
give N,N,N’,N'-tetramethyl-7,8-dihydro-6H-dipyrido[1,2-a;2',1'c][1,4]di-azepine-2,12-diamine 13 (3.56 g, 83.4%) as a
purple-black, moisture-sensitive and oxygen-sensitive powder, M.pt. = 131-133 °C; "H NMR (400 MHz, C¢Dg) :51.00 (2H,
quintet, J = 6.3 Hz), 2.46 (12H, s), 3.03 (4H, t, J = 6.3 Hz), 4.91 (2H, dd, J = 7.5, 2.2 Hz), 5.14 (2H, d, J = 2.2 Hz), 5.64
ppm, (2H, d, J = 7.5 Hz); *C NMR (100 MHz, C4Dg) : 8¢ 24.5, 40.8, 52.6, 95.8, 96.2, 116.0, 138.7, 143.7 ppm. Apmax
(MeCN) = 260 (e = 30000 M" em™), 345 (¢ = 15000 M cm™), 520 (¢ = 2500 M! cm™") nm.

General procedure A - preparation of triflates: Alcohol or phenol starting material (1.0 eq.) was dissolved in dry
dichloromethane (2 ml), pyridine (1.0 eq.) was added and the flask cooled to -78°C. A solution of trifluoromethanesulfonic
anhydride (1.5 eq.) in DCM (2 ml) at -78°C was added dropwise to the stirred alcohol or phenol solution. The dry-ice bath
was removed from and the reaction mixture allowed to warm to room temperature. Water (10ml) was then added, followed
by dichloromethane (10ml). The reaction solution was then washed with further portions of water (3 x 10 ml) and brine (1 x
10ml), dried over Na,SO, and the solvent was evaporated. The crude organic residue was then eluted (dichloromethane on
silica gel), to afford the pure corresponding trifluoromethanesulfonate ester.

3-Phenylpropyl-1-trifluoromethanesulfonate Q1):%

Phenylpropan-1-ol 24 (0.08 ml, 0.6 mmol, 1.0 eq.) was reacted according to procedure A to afford 3-phenylpropyl-1-
trifluoromethanesulfonate 21 as a colourless oil (0.153g, 0.57 mmol, 95%); IR (thin film) v= 3066, 3030, 2935, 2865,1498,
1455, 1412, 1246, 1207, 1145, 984, 930, 831, 800, 747, 700, 615, 576 and 519 cm™'; "H NMR (500 MHz, CDCl;): 6 = 2.14-
2.20 (2H, m), 2.78 (2H, t, J = 7.3 Hz), 4.54 (2H, t, J = 6.3 Hz), 7.20 (2H, d, J = 7.4 Hz), 7.25 (1H, t, J = 7.4 Hz) and 7.33
ppm (2H, t, J = 7.4 Hz); *C NMR (125 MHz, CDCl5): § = 31.1, 31.5, 76.9, 119.0 (q, J = 318 Hz, CF3) 126.9, 128.7, 129.1,
139.8 ppm. m/z (EI) 268.0 ([M]", 18%), 118.0 (35), 117.0 (71), 91.0 (100).
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Figure below: Phenylpropyl triflate 21 ( Spartan’04 using DFT 6-31G*)

Figure below: Phenylpropyl triflate 21 radical-anion (Spartan’04 using DFT 6-31G*) (SOMO is depicted bottom right)
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4-Phenylbutyl-1-trifluoromethanesulfonate 22):*

4-Phenylbutan-1-ol 25 (150 mg, 1.0 mmol, 1.0 eq.) was reacted according to procedure A to afford 4-phenylbutyl-1-
trifluoromethanesulfonate 22 as a colourless oil (263 mg, 0.93 mmol, 93%); IR (thin film) v= 3064, 3029, 2944, 2864, 1497,
1454, 1412, 1246, 1206, 1146, 991, 932, 838, 748, 700, 615, 578 and 526 cn’'; "H NMR (500 MHz, CDCl;): & = 1.75-1.81
(2H, m), 1.84-1.90 (2H, m), 2.69 (2H, t, J = 7.4 Hz), 4.58 (2H, t, J = 6.3 Hz), 7.18-7.32 ppm (5H, m); °*C NMR (125 MHz,
CDCl5): §=27.0,28.9, 35.2, 77.8, 119.0 (q, J = 318 Hz, CF5),126.4, 128.6, 128.8, 141.5 ppm. m/z (ESI) 281.9 ([M]', 23%),
132.0 (34), 104.1 (83), 91.1 (100), 65.1 (27).

5-Phenylpentyl-1-trifluoromethanesulfonate (23)°

5-Phenylpentan-1-ol 26 (164 mg, 1.0 mmol, 1.0 eq.) was reacted according to procedure A to afford 5-phenylpentyl-1-
trifluoromethanesulfonate 23 as a colourless oil (279 mg, 0.94 mmol, 94%); IR (thin film) v= 3030, 3934, 2865, 1412, 1247,
1207, 1145, 930, 799, 746 and 616 cm™; "H NMR (500 MHz, CDCl;): ¢ = 1.55-1.61 (2H, m), 1.66-172 (2H, m), 1.84-1.90
(2H, m), 2.69 (2H, t, J = 7.4 Hz), 4.58 (2H, t, J = 6.3 Hz), 7.17-7.22 (3H, m) and 7.26-7.31 ppm (2H, m); *C NMR (125
MHz, CDCl;): § = 25.0, 29.5, 31.0, 35.9, 77.8, 119.0 (q, J = 317 Hz, CF3), 126.2, 128.7, 128.7 and 142.2 ppm. m/z (EI)
295.9 (IM]', 22%), 146.1 (32), 104.1 (38). 91.2 (100), 65.1 (22).

2,3-Dihydro-1H-inden-5-yl trifluoromethanesulfonate (40)4

2,3-Dihydro-1H-inden-5-o0l 41 (201 mg, 1.5 mmol, 1.0 eq.) was reacted according to procedure A to afford 2,3-dihydro-1H-
inden-5-yl trifluoromethanesulfonate 40 as a colourless oil (359 mg, 1.35 mmol, 90%); [Found: (M)', 266.0220.
CoHoF;0;8S requires (M)', 266.0219]; IR (thin film) v = 2957, 2850, 1611, 1593, 1480, 1423, 1250, 1212, 1142, 1100,
933, 870, 852, 608, and 502 cm™; "H NMR (400 MHz, CDCl,): ¢ = 2.45 (2H, quintet, J = 7.4 Hz), 2.93 (2H, t, J = 7.4 Hz),
2.96 (2H, t, J = 7.4 Hz), 7.02 (1H, m), 7.12 (1H, d, J = 1.8 Hz) and 7.25 ppm (1H, d, J = 7.2 Hz); *C NMR (100 MHz,
CDCl;3): 6=26.1,32.7,33.3, 117.7, 119.1 (q, J = 319 Hz, CF3;), 119.2, 125.8, 145.0, 147.2, 148.6 ppm.

2-Allylphenyl trifluoromethanesulfonate (45)°

2-Allylphenol (268 mg, 2.0 mmol, 1.0 eq.) was reacted according to procedure A to afford 2-allylphenyl
trifluoromethanesulfonate 45 as a colourless oil (493 mg, 1.85 mmol, 93%); [Found: (M)" 266.0219. C,oHoF;05S requires
(M), 266.0219]; IR (thin film) v= 3085, 2985, 2923, 1642, 1488, 1454, 1422, 1250, 1214, 1140, 1105, 1073, 891, 181, 767
and 606 cm™; "H NMR (500 MHz, CDCl,): 6 = 3.49 (2H, dt, J = 6.6, 1.3 Hz), 5.11-5.18 (2H, m), 5.89-5.97 (1H, m) and
7.28-7.36 ppm (4H, m); °C NMR (125 MHz, CDCl,): 6 = 34.3, 117.8, 119.0 (q, J = 318 Hz, CF3), 121.7, 128.5, 128.7,
131.8, 133.2, 134.9, 148.3 ppm.

4-Bromophenyl trifluoromethanesulfonate (47)°

4-Bromophenol 48 (346 mg, 2.0 mmol, 1.0 eq.) was reacted according to procedure A to afford 4-bromophenyl-1-
trifluoromethanesulfonate 47 as a colourless oil (591 mg, 1.94 mmol, 97%); [Found: (M)* 303.9011 C,H,BrF;05S requires
(M)", 303.9011]; IR (thin film) v= 3103, 1481, 1428, 1401, 1251, 1216, 1174, 1141, 1071, 1013, 886, 832, 779, 750, 628,
607 and 525 cm’™'; "TH NMR (500 MHz, CDCl;): § = 7.18 (2H, d, J = 9.0 Hz) and 7.60 ppm (2H, d, J = 9.0 Hz); *C NMR
(125 MHz, CDCl;): 6 = 119.0 (q, J= 319 Hz, CF;), 122.4, 123.4, 133.8, 148.8 ppm.

Compound 47: calculations below with Spartan’04 (Wavefunction Inc) using DFT 6-31G*
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Below left: p-bromophenyl triflate Spartan’04 using DFT 6-31G*
Below Centre: p-bromophenyl triflate radical-anion Spartan’04 using DFT 6-31G*
Below right: p-bromopheny! triflate radical-anion Spartan’04 using DFT 6-31G* showing SOMO

General procedure B - reductions of triflates: Donor 13 (128 mg, 0.45 mmol, 1.5 eq.) was dissolved in degassed DMF (2
ml) in a glove-box. This solution was directly pipetted onto the dry and degassed selected substrate (0.3 mmol, 1.0 eq.). The
mixture was left to stir for 2 h at ambient temperature, then added to water (75 ml), before extracting with diethyl ether (4 x
50 ml). The combined organic layers were then washed with water (2 x 50 ml), brine (50 ml) and dried over Na,SO,. The
crude organic residue, obtained after evaporation under reduced pressure, was eluted with ethyl acetate on silica gel, to
afford the pure corresponding products as reported.
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3-Phenylpropan-1-ol (24)’

3-Phenylpropyl-1-trifluoromethanesulfonate 21 (81 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B to afford
3-phenylpropan-1-ol 24 as a colourless oil, (37 mg, 0.27 mmol, 90%); IR (Thin film) v = 3335, 3033, 2932, 2941, 1605,
1495, 1450, 1055, 1032, 749 and 701 em’™'; 'H NMR (500 MHz, CDCls): 6 = 1.62 (s, OH), 1.89-1.95 (2H, m), 2.72 (2H, t, J
= 7.7 Hz), 3.70 2H, t, J = 6.5 Hz), 7.20-7.23 (3H, m), 7.31 ppm (2H, t, J = 7.4); °C NMR (125 MHz, CDCl5): 6 = 32.4,
34.5,62.6,126.2, 128.7, 128.8, 142.1. m/z (EI) 135.93 (IM] ).

4-Phenylbutan-1-ol (25)’

4-Phenylbutyl-1-trifluoromethanesulfonate 22 (85 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B to afford 4-
phenylbutan-1-ol 25 as a colourless oil, (41 mg, 0.28 mmol, 91%); IR (Thin film) v = 3294, 3028, 1497, 1429, 1249, 1217,
1078, 1029, 746 and 698 cm™; "H NMR (500 MHz, CDCl,): § = 1.38 (1H, s), 1.60-1.65 (2H, m), 1.69-1.75 (2H, m), 2.66
(2H, t,J = 7.6 Hz), 3.68 (2H, t, J = 7.6 Hz), 7.18-7.20 (3H, m) and 7.27-7.31 ppm (2H, m); *C NMR (125 MHz, CDCl5): 6
=27.8, 32.6, 36.0, 63.2, 126.1, 128.6, 128.7, 142.6 ppm. m/z (ESI) 150.0 (IM]", 30%), 132.2 (64), 104.3 (100), 91.1 (42),
65.2 (12).

5-Phenylpentan-1-ol (26)’

5-Phenylpentyl-1-trifluoromethanesulfonate 23 (89 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B to afford
5-phenylpentan-1-ol 26 as a colourless oil, (42 mg, 0.26 mmol, 85%); IR (thin film) v = 2957, 2850, 1611, 1593, 1480,
1423, 1250, 1212, 1142, 1100, 933, 870, 852, 608, and 502 cm™; '"H NMR (500 MHz, CDCl;): 6 = 1.39-1.45 (2H, m), 1.59-
1.64 (2H, m), 1.65-1.70 (2H, m), 2.64 (2H, t, J = 7.7 Hz), 3.65 (2H, t, J = 6.6 Hz), 7.18-7.12 (3H, m), 7.27-7.30 (2H, m); °C
NMR (125 MHz, CDCl;): § =25.7, 31.6, 33.0, 36.2, 63.3, 126.0, 128.6, 128.7, 142.9 ppm. m/z (ESI) 186.93 ((M+Na]").

2,3-Dihydro-1H-inden-5-o0l (41)7

2,3-Dihydro-1H-inden-5-yl trifluoromethanesulfonate 40 (80 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B
to afford 2,3-dihydro-1H-inden-5-0l 41 as a white solid (36 mg, 0.27 mmol, 89%); M.pt. = 56-57 °C (Lit.* = 56 °C), 'H
NMR (400 MHz, CDCl;): ¢ = 2.08 (2H, quintet, J = 7.4 Hz), 2.84 (2H, t, J= 7.2 Hz), 2.87 (2H, t, J = 7.2 Hz), 4.51 (1H, br.
s) 6.61 (1H, dd, J = 8.0, 2.5 Hz), 6.72 (1H, d, J = 2.0 Hz) and 7.08 ppm (1H, d, J = 8.1 Hz); *C NMR (100 MHz, CDCl;): §
=26.2,32.3,33.4,111.7,113.3, 123.3, 136.7, 146.4, 154.5 ppm. m/z (ESI) 133.07 ((M-HJ, 100%).

(Trifluoromethylsulfonyl)methylbenzene 44y’

Donor 13 (128 mg, 0.45 mmol, 1.5 eq.) was dissolved in degassed DMF (2 ml) in a glovebox. This solution was directly
pipetted onto the dry and degassed 2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate 40 (80 mg, 0.3 mmol, 1.0 eq.). The
mixture was left to stir for 2h at ambient temperature, before benzyl bromide (308 mg, 1.8 mmol, 4.0 eq.) was added to the
reaction mixture and stirred overnight. The reaction vessel was sealed and removed to a fumehood and water (75 ml) added,
before extraction with diethyl ether (5 x 50 ml). The combined organic layers were then washed with water (2 x 50 ml),
brine (50 ml) and dried over Na,SO,. The crude organic obtained after evaporation under reduced pressure was purified by
column chromatography to give (trifluoromethylsulfonyl)-methylbenzene 44 as a white crystalline solid (61 mg, 274 mmol,
91%); M.pt. 100-101°C (Lit.” = 104 °C); Found (M)", 224.0114. CgH,F;0,S requires (M), 224.0113. IR (KBr) v= 3007,
2953, 1625, 1494, 1459, 1361, 1202, 1120, 774, 720, 697, 634, 525 and 507 cm™; 'H NMR (500 MHz, CDCl,): 6 = 4.49
(2H, s) and 7.43-7.48 ppm (5H, m); *C NMR (125 MHz, CDCl;): 6 = 56.5, 120.1 (q, J = 326 Hz, CF;), 123.5, 129.6, 130.4,
131.6 ppm.

2-(Prop-1-enyl)phenol 46)’

2-Allylphenyl trifluoromethanesulfonate 45 (80 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B to afford 2-
(prop-1-enyl)phenol 46 as a colourless oil, (38mg, 0.286 mmol, 95%); IR (Thin Film) v = 3410, 3034, 2912, 2852, 1654,
1581, 1446, 1284, 1172, 964 and 746 cm™'; '"H NMR (400 MHz, CDCl3): 6 = 1.93 (3H, dd, J = 6.6, 1.7 Hz), 4.96 (s, OH),
6.23 (1H, dq, J=15.9, 6.6 Hz), 6.59-6.63 (1H, m), 6.81 (1H, dd, J= 8.0, 1.0 Hz), 6.91 (1H, td, J= 7.7, 7.4, 1.0 Hz), 7.12
(1H, td, J=8.0, 7.4, 1.6 Hz) and 7.32 ppm (1H, dd, J= 7.7, 1.6 Hz); *C NMR (125 MHz, CDCl5): 6 = 19.3, 116.0, 121.2,
125.4,125.7,127.7, 128.3, 128.7, 152.7. m/z (ESI) 133.10 ([M-H]).

4-Bromophenol (48)’

4-Bromophenyl-1-trifluoromethanesulfonate 47 (92 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure B to afford
4-bromophenol 48 as a colourless crystalline solid, (44mg, 0.252 mmol, 84%); M.pt. = 66-68 °C (Lit."’ = 66-68 °C); IR (thin
film) v = 3342, 3062, 2943, 2665, 1588, 1487, 1437, 1331, 1211, 1116, 1070, 999, 936, 827, 695 and 632 cm™; 'H NMR
(400 MHz, CDCl,): 6 = 4.69 (1H, s, OH), 6.73 (2H, d, J= 8.9 Hz) and 7.35 ppm (2H, d, J = 8.9 Hz); *C NMR (125 MHz,
CDCl;3): 6 =113.3, 117.5, 132.8, 155.0 ppm. m/z (ESI) 170.9 (IM-H]", 100%).

1-(Benzyloxy)-4-bromobenzene (49) and (Trifluoromethylsulfonyl)methylbenzene (44)
Donor 13 (427 mg, 1.5 mmol, 1.5 eq.) was dissolved in degassed DMF (5 ml). This solution was directly pipetted onto the
dry 4-bromopheny] trifluoromethanesulfonate 47 (305 mg, 1.0 mmol, 1.0 eq.). The mixture was left to stir for 16h at ambient
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temperature, before benzyl bromide (1.03 g, 6.0 mmol, 6.0 eq.) was added to the reaction mixture and stirred overnight. The
reaction vessel was sealed and removed to a fumehood and water (75 ml) added, before extraction with ethyl acetate (5 x 50
ml). The combined organic layers were then washed with water (2 x 50 ml), brine (50 ml) and dried over Na,SOy,. The crude
organic obtained after evaporation under reduced pressure was purified by column chromatography in diethyl ether and
petroleum ether (40 - 60 °C) to give 1-(benzyloxy)-4-bromobenzene 49 as a white crystalline solid (231 mg, 0.88 mmol,
88%) and trifluoromethylsulfonyl)methylbenzene 44 as a white crystalline solid (132 mg, 0.59 mmol, 59%);
1-(Benzyloxy)-4-bromobenzene: M.pt. 58-60 °C [Lit."' 59-60 °C]. IR (thin film) v = 3338, 3034, 2891, 2080, 1893, 1573,
1491, 1453, 1379, 1285, 1233, 1112, 1073, 1047, 993, 909, 823 and 739 cm™'; "H NMR (400 MHz, CDCl5): 6 = 5.06 ppm
(2H, s), 6.87 (2H, d, J = 9.0 Hz) and 7.33-7.45 ppm (7H, m). *C NMR (100 MHz, CDCl;): § = 69.7, 112.6, 116.2, 126.9,
127.6, 128.1, 131.8, 136.1, 157.4 ppm.

Data for (Trifluoromethylsulfonyl)methylbenzene 44 were consistent with those reported above.
Reaction of substrate 21 in '*0 labelled dimethylformamide:

(i) Preparation of '*0- dimethylformamide."?

Dry dimethylformamide (7.7 ml, 0.1 mol) and dry benzoyl chloride (11.6 mL, 0.1 mol) were taken in a three necked flask
equipped with a calcium chloride drying tube. The flask was then cooled to 0 °C and 'O labelled water (20% mole of '*O
isotope, 1.83g, 0.1 mol) was introduced slowly into the reaction flask. The contents solidified instantaneously due to the
formation of benzoic acid Mass spectrometry of the crude reaction mixture indicated the presence of 'SO labelled
dimethylformamide. Petroleum ether (40 - 60 °C, 10 ml) was added to the reaction flask and stirred for 10 min and sodium
bicarbonate (8.4 g, 0.1 mol) was added to the reaction flask. When the evolution of carbon dioxide ceased, the contents were
extracted with acetone (3 x 20 ml). The combined acetone layers were dried over anhydrous potassium carbonate and
filtered, and the resulting solution was concentrated under vacuum. The crude product was purified by distillation (90 °C @
30 mm Hg) and provided '®0O-labelled dimethylformamide (13% mole of '*0 isotope, 5.6 g, 78 %).

30-DMF IR (Thin film) v = 3480, 2939, 1660, 1388, 1257, 1092 and 1060 cm™ "H NMR (400 MHz, CDCl;) ¢ = 2.80 (3H,
5), 2.89 (3H, s) and 7.94 ppm (1H, s); *C NMR (100 MHz, CDCl5) ¢ = 31.3, 36.4 and 162.4 ppm; m/z (ESI) 76.2 ((M+H]",
13%), 74.2, ((M+H]", 100).

(ii) Reaction with substrate 21

Dry '®0-enriched DMF (2 mL) was added to 3-phenylpropyl-1-trifluoromethanesulfonate (80 mg, 0.3 mmol), followed by 4-
DMAP donor (128 mg, 0.45 mmol, 1.5 equiv) in a glove box and the reaction flask was sealed. After stirring at room
temperature for 2 h, the reaction was then quenched with water (10 mL) and extracted with diethyl ether (3 x 10 mL). The
combined ether phases were washed again with water (10 mL), brine (10 mL) and dried over anhydrous sodium sulfate. The
resulting solution was concentrated and purified by column chromatography (20% diethyl ether in petroleum ether) to
provide 3-phenylpropan-1-ol (18 mg, 44%). The spectral data were consistent with the previous data of the same compound.
Mass spectroscopy showed that there was no enrichment of '®0 in the alcohol product and the data were given in the
supporting information.

Preparation of triflamides:

9-(Trifluoromethylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazole (51)

2,3,4,9-Tetrahydro-1H-carbazole 52 (685 mg, 4.0 mmol, 1.0 eq.) was dissolved in dry THF (10 ml). The reaction vessel was
cooled to -78°C before n-butyllithium was added dropwise (4.4 mmol, 1.1 eq.) and stirred for 30 min.
Trifluoromethanesulfonic anhydride (1.24 g, 4.4 mmol, 1.1 eq.) in dichloromethane (10 ml) at -78°C, under argon was added
dropwise to the stirred solution of 2,3,4,9-tetrahydro-1H-carbazole. On complete addition, the reaction vessel was warmed to
room temperature and stirred overnight. The reaction mixture was quenched with water (25 ml) and washed with further
portions of water (3 x 25 ml) and brine (1 x 20 ml) before being dried over Na,SO, and evaporated. The crude organic
residue was purified on silica gel, (10% ethyl acetate in hexane), to afford 9-(trifluoromethylsulfonyl)-2,3,4,9-tetrahydro-1H-
carbazole 51 as colourless crystals (413 mg, 1.36 mmole 34%); M.pt. = 60-61°C; [Found: (M)", 303.0533. C3H,F;NO,S
requires (M), 303.0535]; IR (KBr) v= 3437, 2944, 1441, 1412, 1224, 1196, 1151, 1116, and 609 cm™; "H NMR (500 MHz,
CDCls): 0 = 1.86-1.95 (4H, m), 2.66-2.69 (2H, m), 2.86-2.96 (2H, m), 7.30-7.35 (2H, m), 7.43-7.45 (1H, m) and 7.93-7.94
ppm (1H,m); *C NMR (125 MHz, CDCls): 6 = 21.5, 22.2, 23.4, 24.3, 114.6, 118.8, 119.3 (q, J = 322.7 Hz, CF;), 121.1,
125.1, 125.2, 130.9, 136.1, 136.5 ppm.
N-Benzyl-N-phenyl-1,1,1-trifluoromethanesulfonamide (53) '*'

N-Benzylaniline 54 (277 mg, 1.51 mmol) in dry dichloromethane (5 ml) was cooled to -78°C under an inert atmosphere and
triethylamine (202 mg, 2.0 mmol, 1.0 eq.) was added. Trifluoromethanesulfonic anhydride (846 mg, 3.0 mmol, 1.5 eq.) in
dry dichloromethane (5 ml) was added, cooled to -78°C, to the stirred N-benzyl aniline solution. The cooling was then
removed and the reaction mixture was stirred for a further 2h. It was then quenched with water (15 ml) and washed with
further portions of water (4 x 15 ml) before drying and evaporation. The crude organic residue was purified on silica gel,
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[10% ethyl acetate in hexane], to afford N-benzyl-1,1,1-trifluoro-N-phenylmethanesulfonamide 53 as pale yellow crystals,
(318 mg, 1.00 mmol, 66%); M.pt. = 76-77°C (Lit.'* 78-79°C); [Found (M), 315.0535. C4H,F5NO,S requires (M)",
315.0531]. IR (KBr) v = 3064, 3032, 2925, 2854, 1595, 1493, 1456, 1391, 1229, 1207, 1141, 1086, 1060, 882, 714, 695,
601, 575 and 524 cm™'; 'H NMR (500 MHz, CDCl;): 6 = 4.92 (2H, s), 7.13-7.19 (4H, m), and 7.30-7.34 ppm (6H, m); '>C
NMR (125 MHz, CDCl;): 6 = 57.7, 120.9 (q, J = 321 Hz, CF;), 128.8, 129.0, 129.3, 129.5, 129.7, 129.7, 134.6, 136.9 ppm.

General procedure C - reductions of triflamides: Donor 13 (256 mg, 0.90 mmol, 3.0 eq.) was dissolved in degassed DMF
(2 ml) in a glovebox. This solution was directly pipetted onto the dry and degassed selected substrate (0.3 mmol, 1 eq.). The
mixture was left to stir overnight at 100 °C, then added to water (75 ml), and extracted with diethyl ether (50 ml and 4 x 50
ml). The combined organic layers were then washed with water (2 x 50 ml), brine (50 ml) and dried over Na,SO,. The crude
organic residue obtained after evaporation under reduced pressure was purified by column chromatography to give the
corresponding products as reported.

2,3,4,9-Tetrahydro-1H-carbazole (52)’

9-(Trifluoromethylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazole 51 (91 mg, 0.3 mmol, 1.0 eq.) was reacted according to
procedure C, to afford 2,3,4,9-tetrahydro-1H-carbazole 52 as a white solid, (27 mg, 0.16 mmol, 53%); M.pt. = 113-115 °C
(Lit."> 114-115 °C); IR v (powder) = 3397, 2926, 2846, 1467, 1363, 1284, 1144, 1008, 972, 918 and 719 cm™'; "H NMR (500
MHz, CDCl;): 6 = 1.87-1.97 (4H, m), 2.72-2.76 (4H, m), 7.09 (1H, td, 7.4, 1.2 Hz), 7.13 (1H, td, 7.4, 1.4 Hz), 7.28-7.30
(1H, m), 7.47-7.49 (1H, m), and 7.65 ppm (1H, s); >C NMR (125 MHz, CDCl,): § = 21.2, 23.6, 23.6, 23.6, 110.5, 110.7,
118.1,119.4,121.3, 128.2, 134.4, 136.0 ppm. m/z (ESI) 172.07 ((M+H]").

N-benzylaniline (54)’

N-Benzyl-1,1,1-trifluoro-N-phenylmethanesulfonamide 53 (95 mg, 0.3 mmol, 1.0 eq.), was reacted according to procedure
C, [but reacting for 2 days] to afford N-benzyl aniline 54 as a white/yellow crystalline solid (22 mg, 0.12 mmol, 40%); M.pt.
= 32-34 °C (Lit.'® 33-34 °C); IR (powder) v = 3417, 3051, 3022, 2926, 1601, 1508, 1447, 1360, 1301, 1105, 956, 827 and
688 cm™'; "H NMR (400 MHz, CDCl,): 6 = 4.35 (2H, s), 6.67 (2H, d, J = 7.8 Hz), 6.74 (1H, t, J = 7.3 Hz), 7.17-7.22 (2H,
m), 7.28-7.31 (1H, m) and 7.40-7.41 ppm (4H, m); >C NMR (100 MHz, CDCl;): ¢ = 48.7, 113.2, 117.9, 127.6, 127.9,
129.0, 129.6, 139.8, 148.5 ppm; m/z (ESI) 183.98 (IM+H]").

References.

1. J. A. Murphy, J. Garnier, S. R. Park, F. Schoenebeck, S. Z. Zhou and A. T. Turner, Org. Lett. 2008, 10, 1227-1230.

2. (a) C. Aubert and J.-P. Bégué, Synthesis, 1985, 759-760; (b) M. Nakagawa. A. Saito, A. Soga, N. Yamamoto and T.
Taguchi, Tetrahedron Lett. 2005, 46, 5257-5261.

3. P. Huxley, F. M. Martin, A. Miller, Z. M. Spavold, British Biotech Pharmaceuticals Ltd., Patent: US5917090 A1, 1999.
http://v3.espacenet.com/publicationDetails/biblio? CC=US&NR=5917090&K C=&FT=E

4. S. Cacchi and A. Lupi, Tetrahedron Lett. 1992, 33, 3939-3942.

5. M. D. Ganton and M. A. Kerr, Org. Lett. 2005, 7, 4777-4779.

6. A. M. Echavarren and J. K. Stille, J. Am. Chem. Soc. 1987, 109, 5478-5486.

7. Sigma-Aldrich Advancing Science Catalogue, 2010.

8. W. H. Mills and I. G. Nixon, J. Chem. Soc. 1930, 332, 2510-2520.

9. (a) J. W. Coe, K. E. Bianco, B. P. Boscoe, P. R. Brooks, E. D. Cox and M. G. Vetelino, J. Org. Chem., 2003, 68, 9964—
9970. (b) F. Eugene, B. Langlois and E. Laurent, J. Fluorine Chem. 1994, 66, 301-309.

10. T. Oberhauser, J. Org. Chem. 1997, 62, 4504-4506.

11.J. Nithyanandhan and N. Jayaraman, Tetrahedron 2005, 61, 11184-11191.

12. R. R. Koganty and G. A. Digenis, J. Labelled Compounds, 1974, 10, 419-422.

13. R. Bergeron and J. B. Hendrickson, Tetrahedron Lett., 1973, 14, 3839-3842.

14. M. L. Edwards, D. M. Stemerick and J. R. McCarthy, Tetrahedron Lett. 1990, 31, 3417-3420.

15. J. G. Rodriguez, Y. Benito, F. Temprano, J. Het. Chem. 1985, 22, 1207-1210

16. Z. Zhang, J. Mao, D. Zhu, F. Wu, H. Chen, B. Wan, Tetrahedron, 2006, 62, 4435-4443.



http://v3.espacenet.com/publicationDetails/biblio?CC=US&NR=5917090&KC=&FT=E�

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

QOTMWN OO 53 N0 o NTO nwonwoson NAME Al8153
eme2533am 3 58 Nae 832339 Exeno 1
RHIITRSL23 3 282 N8 SRmenvin o
MMM NNNNNNN [0} w0 @~ N e e 4 PROCNO 1
. j Date 20100817
e T v - = - NNN NNN NN Time 15.05
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG
D
SOLVENT
NS
DS 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850996 sec
RG 101.6
bW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL £1 =
1H
1 12.00 usec
PL1 -2.70 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300084 MHz
Wwon EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LN JL_,,J
3-Phenylpropyl-l-trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T )
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5  ppm
S fen] = = o
SIS p 2 ©
S o o >
S S S S
I N o N
= o @ s @
2 RnE 2300 owww oo
= Hle 38l @ 2E8S 23
® ofe sand ahS8 e
° e ean PR <3
o SwS ooy 2o "
@ AJI JR5 2 Sede S
a A pu g i [RENNS g
se¥
usec
0 usec
TE [0 K
b 0.69999999 sec
0.03000000 sec
0.59999996 sec
1
CHANNEL £1
500.1320005 MHz
3276
125.7577489 MHz
By
0
2.00 Hz
0
1.40
J ’ [ . JL
PJ279 - 3-phenylpropyl trifluoromethanesulfc
i i T T i T T T T i T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

20136 - 4-phenylbutyl trifluoromethanssul r@Ke o © [ O @ P © o P OCONEE HNT T NEIDT©N S N
i BRI en > S3in e R R R B R PSRN
S3ANTSeE s S3a R el RI Non N ®inin»
P SR AJNRES 2 a830 EEEReRRR-Rop i pp R SN
2 B s soo PRI i O i
5 mm DUL 130 K\5>§§$\é;iﬁﬁ’J ‘ \\L/ K\E>§%L§£:55§§§§§§§§§\4¢é§%§%§%§%fé:ﬁ’A
J WYAN k A
4-phenylbutyl-1l-trifluoromethanesulfonate
r T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3. 3.0 2.5 2.0 1.5 1.0 0. ppm
olo o) o o o) (o
S|a = S It e
2| ~ S S Sl S
S B E B EEE
e o N N NN
© Svo nooin
NAE ALe154 B NS 38R5 Sh3e 5 2%
EXeNO B 2 8IRNT 3288 S Ja
PROCNO K R ] 8 a9
te 20100817 < NN NN e I o~
e 15 — PR L R | = = ISEN]
INSTRUM 5
PROBHD 5
PULPROG
D
SoLVENT
N
bs
su
FIDRES
a
26
oW
DE
TE 300.
D1 0.69999999 sec
11 0103000000 sec
DELTA 0155999996 sec
00 1
P1 8.00 usec
PL1 -2.30 dB
SFOl 125.7703643 MHz
| ‘ } L L |
4-Phenylbutyl-1l-trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 0 30 20 10 ppm

10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

PJ137 - S-phenylpentyl trifluoromethanesulfonate
1

7.3130
7.2982
7.2831
7.2699
7.2191
7.2044
7.1869
7.1708

JUL

/
X

.5498
4.5368
4.5238

i

4

_

2.6643
2.6492
2.6338
1.8958
1.8825

£
§

1.7235
1.7084
1.6929
1.6775
1.6620
1.5470

S5-phenylpentyl-l-trifluoromethanesulfonate

1.4978
1.4897
1.4828
1.4669
1.452

-

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 5 4.0 3. 3. 2.5 2.0 1.5 1.0 0. ppm
oo o o o feolfn o
o = o 2| 2SS
0[S S o S| =]
B S S S| 5[5
BN N N | [l ]ed
o oo o
2 IR R oo~ = oo o«
S N R-R N Do in [ER
NAME 18522 b el ear2 SonS S 86 5
2 ! R SomS 5 &% 8
E o SO6 oS g e LT 2
1 S JII]R52 S 5 oo w
20100907 — oA o ~ e ] M~ o~
21.51
DRX500
5 mn DUL 1
BULPROG 2
AQ
RG 650
oW 16.600
oE 5.00
£ 300.0
D1 2.00000000
di1 0.03000000 sec
DELTA 1.89999998
DO 1
™~
! 1 J ) J
5-Phenylpentyl-1-trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

NAME PJ134 - 3-Phenylpropan-1-ol
1

7.3152
7.3119
7.3003
1883
.3086

,
5

INSTRUM
PROBHED
PULPROG

2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
RO 3.1850996 sec
512

D1 1.00000000 sec
1

CHANNEL f1

12.00 usec
-2.7
500.1330885 MHz

32768
500.1300080 MHz
EM

0
0.30 Hz
0

1.00

3.7082
3.6953
3.6825
2.7120
1.9439
1.9311
1.9286
1.9182
1.9154
1.9131

1.9051
1.9003
1.8873

~
~-
T~ 1.4183

3-Phenylpropan-1-ol
T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.
o [ 0
|0 o
< o =
o o0 o
il o
@

In

——128.7613
—126.2210

—142.

3-Phenylpropan-1-ol

2.0000
2.0062
2.0271
1.6747

49

77.61

77.3610

77.1068
—62.6627
——34.5841
——32.4334

—
~~

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



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

0o 0w
g v
NAME  PJ140 - 4-Phenylbutan-l-ol o®obo =80
E b AN o 589
I P

%

PONMNONTVOITATINCEO DN O N
CNONDRONHT OO AT HON~ MO
CNMNINNAAONNNDI N NN O DD
e A N A L R RCRCRV-RE R R R R RV R R}
NN N A A A A A A A

Z
§

4-Phenylbutan-1-ol

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
AR A o oo oo
olg S © 2la] [e
o2 S 3 2lsl |=
<o S 2 e
NN N N ]
NAME PJ140 - 4-Phenylbutan-1-ol
EXPNO 2 ~ NEE=]
1 o ® oo R o~ © NN
g 238 $2¢ @ 28 9
g R = 52 £ 2 8
ORS00 o 0o e - o e @
5 mm DUL 13C-1 < N NN o~~~ ™ 0 N ~
jmod — — ~ o~ =} ™ ™ o~
16384
CDC13
S 1024
SWH 30120.482
FIDRES 1.838408
AQ 0 2
EG
%
CNST2 140.0000000
CNST11 1.0000000
D1 .00000000 sec
d20 0.00714286 gew
8.00 usec
PL12 15. B
LB 2 Hz
BC 0.10
Ak (Y b il A (el sl gl i "
4-Phenylbutan-1-ol
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

T68€"
GEor”
L8OF "
S6TF "
292"
EvER”
96€F "
4348
906¥% "
985"
G66G°
LST9"
6€29°
6629°
BLES"
€EF9 "
€S9 "
8899 °
Zv89°
7669 "
012972
99€9°
8169

26€9°
§269°
9699°

T6LT L
€G8T L
€68T"°
ST L
v69C”
€682°
00€"

N

5-phenylpentan-1-ol

88bL"
0065 "

6786 °
GERZ”

269¢2"

€800
€219°
GTEL"

6968°

e ——0
e ——

98 —

92T ——

82T
se1—"

v —

14

90

o
100

110

120

N

PN
150 140 130

PRV
170 160

180

190

S5-phenylpentan-1-ol




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

G dataMUE PHYRMURP HYZO 1o [ DMF -0018
&0 H-H2O-Fom k&

19207 2011 092537

Aol DMF -8

dani DMF - 013 #154-471 RT: 1.38-3.83 AW 318 NL 5.55E4
T:+ p ESIFull ms [S0.00-150.00]
100

[iu]
T

iu]
=]

us]
]

o
h
TN I N T T T O T I O

Chemical Farmula: C3H;NO
Exacthass: 720522

75 Rolecular Weight: 72,0038

B miz: T3 0528 (100.0%:), 74.0561 (3.2%)

J |
70 W0

i -~ "fF

_ H

55—

Relative Abundance
th
[=]

&

&
TN T N T T T T O T I O

(o]
T

5487 B5.27 g5 a0
T —

57 93 G320 T0E7
TR

7oz

hll 180
- ‘\I,//
H
Chemical Formula: CzH;N ®0
Exact Mass: 750570
Mlolecular W eight: 750925
miz: 50570 C1000%), FEOS04 (3 2%)

El=R=c

7493

T893 77an 7oET

G4 GE =] 0 7z

El=] e

Mass spectrum of labelled DMF, showing incorporation of **0 (75.93)

15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

140
120
w :
£ 100 135.96
& ]
=B
=] _
2 80
o i
2
T 604
o i
40
o0 137.02
- 138.10
0 LA AR R AR REAL) RRARS LAARE LAARS ULAAS LLARE LRSS LEALE LARRN RARMY T LI A AR AR
136.0 136 5 1370 1375 138.0
miz
mifz | Intensity Relative
135.96 14595.4 100.00
137.02 2439.1 16.71
138.10 106.1 0.73

Expansion of the mass spectrum of Ph(CH,);OH 24 formed from the experiment conducted in *20-

enriched DMF. Mass spectrum shows no enrichment of the peak at 138.10 (M+2) compared to the

unlabelled peak at 135.96 (M with *°O present).

16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

NAME PJ161

EXPNO 4
PROCNO 1
Date 20091029
Time 20.09
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 32768
SOLVENT cpcl3

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.

RG

DW sec
DE 6.0 usec
TE 300.0 K

D1 2.00000000 sec
TDO 1
———————— CHANNEL £l ========
NUC1 1H

Pl 12.00 usec
PL1 -2.50 dB
SFO1 400.0324703 MHz
ST 3276

SF 400.0300028 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

452
L1265
079

——1.5540

U u
2,3-Dihydro-1H-inden-5-yl trifluoromethanesulfonate
r T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 .0 2.0 1.5 1.0 0.5 ppm
an - o o)
S 5 4 B
B % 2 |
(Y < o o|
oo © wwon
AME  BI161 - 2,3-dihydro-li-inden-5-y1 & Q0 5 N335 bt 25 09
e B 0 - o ~ ~NYWn ~ o o 0 o
o A Lonae el S8 3
oo S oo 20 2 R
353 S R2GS s oo
it A pupa hat [N R IR
o | ' . .
" y " sl s ) o J ot , " f
2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

NOTTNO=®© <
O WWLWYHNYN© N
~OOVNNMN O EY
NOoOorr- oo n
L TR RN <

2.8860
2.8674
2.8536
2.8498
2.8361
2.8175
2.1973

5-indanol

2.0403

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 0 2. 0.5 ppm
o A o ~ o
S oS B > B
S | < o <
S EYEy S < =
- ole o < o
@ & o o ©w
3 M @ S a3 0= o om  w
E I P N 23 25 @ sa R
= & 3 N ae 2e% R
2 ! g ! o a3 a8 3
< < © w5 o B e
3 < = a oa S o e
3 A a3 S jaga) PN @oQ
5-indanol
T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 10 pem



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

NoHwmowEnw w o
SeDmonasaa 2 =
S0l nIIIG 3 <
ERR R < 5
N < -
NAME A13971 kihéggxéé%éji)
EXPNO 1
PROCNO 1
Date_ 20100126
Time 8.21
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
Dw 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
Pl 12.00 usec
PL1 -2.70 dB
SFO1 500.1330885 MHz
SI 32768
SF 500.1300081 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
J NV N
((Trifluoromethylsulfonyl)methyl)benzene
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
© o
- S
> S
B3 S
< N
@M 0w @~
A0 I982Q e &
SR8 Sbhoo® I3 S
NAUE 18473 THnl 59523 283 S
EXPN > e eTEn e B
ERoeno : Hoo wmdw - :
Date 20100904 R R P e gt NN 5
7.14
MO '
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 16384
SOLVENT cDC13
NS 18000
DS 4
s 30120.482 Hz
FIDRES 1.838408 Hz
a0 0.2720244 sec
RG 8192
DW 16.600 usec
DE 6.00 usec
TE .0 K
Dl 1.70000005 sec
dll 0.03000000 sec
DELTA 1.60000002 sec
00 1 y
CHANNEL £1 7 \K
wuet 3¢
1 o]
waltzl6
: 18
C1 80.00 usec
12 30 d
P12 15100 dB
P13 100 dB
SF02 500.1320005 MHz
S8I 8
SF 25.7577452 MHz
oW EM
ssB
18 2.
GB
eC 0
A L I
((Trifluoromethylsulfonyl)methyl)benzene
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

19



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

© TN D IO M0 O A0 O O DN N ID M M D AN N0 N D T 00O M o
B R R e e e e R e e e v R R Rk S
R N e B N R e e iy R B R R e BRI R S
R TR R R iR R PN e SR S R R o e el i R B v A 3
N S SN N NN N BB nu s 880 e 8 nnn 6 nnnnnnnnn mennonn -
NAME PJ202 - FP
EXPNO 1
PROCNO 1
Date 20100112
1 2
™ 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL £1
1H
12.00 usec
500.1330885 MHz
32768
500.1300083 MHz
M
0
0.30 Hz
0
1.00
n L
PJ202 - 2-allylphenyl trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
o o = o
> = S >
> S 2 =
> S S S
o - N N
PJ202 - FP Sy N OO NN O T
i 3 S5ARHYSTRIT cox ~
2 R R N SS3 o
& SIEEIREIRER 283 <
! jeR= &
« SO OO E N oo N0 J
K RO N S <
3 PR R s SRR 3
1
S 30120.482 Hz
FIDRES 1.838408 iz
AQ 0.2720244 sec
1 3
X
PrTITRY kool sk o ‘MA. \{ I R PP " mL.‘.J... Aoy " o 4 "
e b i " ity . Yo Y i o y My o
2-allylphenyl trifluoromethanesulfonate
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

MO N NPT RI T =T ORNODM=NOOMMINO NN O T O T @omon
R e B N ARl R oy R R i R g a2028
e RAN S S pranaer SNt T aNNO SRS ToaN T
oA NNNO S aanonomorrbohbaNNNN QS Ha SRS T
T VYRRV R VRV R RV Rv I
NAME PJ205 - F3-4d
EXPNO 1
PROCNO 1
Date 20100115
Time 11.
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32768
CDC13
16
2
8278.146 Hz
0.252629 Hz
1.9792372 sec
.1
60.400 usec
.00 usec
298.2 K
2.00000000 sec
- CHANNEL f1 -
NUC1 1H
Pl 12.00 usec
PL1 1.10 dB
SFO1 400.1324710 MHz
s1 32768 =
SF 400.1300053 MHz
wow M
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
2- (Prop-l-enyl)phenol
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4. 4.0 3. 3. 2. 2.0 1.5 1.0 0.5 ppm
o 2| |als] @ > S o
o 5] 23] & > S =
(S e S B A
4] e o o 1 a
o Nowmaw o
e Nodnes o - &
= SSEREm =@ Er P
G I8R8al & ] s
! neas 9 on3 Q
o P R T :
5 S3Jda 2 S N
3 RS RN SRR 2
11 0.03000000 s
DELTA 0155999996 3
DO 1
CHANNEL f1
>
P — PR , " M o ok o P b dads "
oo il i Lt kit * ¥ { W 4 ol ik
2- (prop-l-enyl)phenol
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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4-Bromophenyl-l-trifluoromethanesulfonate
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NAME A16303
EXPNO 1
PROCNO 1
Date 20100505
Time 10.38
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10288.065
FIDRES 0.156983
AQ 3.1850996
RG 322.5
DW 48.600
DE 6.00
TE 300.0
D1 1.00000000
TDO 1
= CHANNEL f1 =

NUC1 1H
P1 12.00
PL1 -2.70
SFO1 500.1330885
SI 32768
SF 500.1300083
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
T T T T

0 1.5 1.0 0.5

Hz
Hz
44 sec

usec
usec
K

D1 69999999
0

0
DELTA 0.59999996
DO 1

= CHANNEL fl

8.00 usec

-2.31
125.7703643 MHz

=== CHANNEL £2 ========
CPDPRG2 waltzl6
18

80.00 usec
-2.30 di

0 ds
0 dB
5 MHz

32768
125.7577450 MHz
EM

0
2.00 Hz
0

1.40

AR ¥ Ll i J

4-Bromophenyl-1-trifluoromethanesulfonate

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
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NAME p-bromophenol W \]%
EXPNO 2

PROCNO 1
Date 20091213
Time 12.05
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CpC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.9792372 sec
RG 1149.4
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
TDO 1
= CHANNEL fl =

1H
Pl 12.00 usec
PL1 1.10 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300053 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00

X

" )

p-bromophenol

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
= < o
153 N <
= 1= >
1= 15 o
o N S
NAME p-bromophenol 13C
© <« o EXPNO 1
2 - EER s38 PROCNO 1
o ® B ces Date 20100226
s o S RO Time 17.10
— — - -~ INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 1.838408 Hz
AQ 0.2720244 sec
RG 11585.2
bW 16.600 usec
DE 6.00 usec
TE 300.0 K
Dl 0.69999999 sec
dil 0.03000000 sec
DELTA 0.59999996 sec
TDO 1
= CHANNEL f1
NUC1 13C
Pl 8.00 usec
PL1 -2.30 dB
SFO1 125.7703643 MHz
= CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -2.30 dB
PL12 15.00 dB
PL13 120.00 dB
SFO2 500.1320005 MHz
SI 32768
SF 125.7577457 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.40
" " m PR L TN " " ™ 4 o

p-bromophenol

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME D147750
EXPNO 1
PROCNO 1
Date_ 20110726
Time 13.27
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG
TD
SOLVENT
NS
DS
SWH Hz
FIDRES Hz
2Q sec
RG
Dw usec
DE usec
TE 00.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f£1
-4.00
19.93825150 W
400.1324710 MHz
32768
400.1300000 MHz
EM
0
0.30 Hz
0
1.00
Al J |
1- (benzyloxy) -4-bromobenzene
T T T T T T T
9 8 7 6 5 4 1 ppm
o o 0 ~
o o o [ee}
~ o~ —
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NAME D147833 wn MM N NN — [NeIN<Ne N N0))
EXPNO 1 — L i B B — ~r~r- 0
PROCNO 1
Date_ 20110727
ime 23.17
INSTRUM spect
D 5 mm QNP 1H/13
PULPROG 2gpg30
TD 16384
SOLVENT €DCl3
NS 1024
S 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300
D1 0.69:!
D11 0.03000000 sec
TDO 1
77777777 CHANNEL f1 ========
NUCL 1
Pl 7 usec
PL1 -2 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
———————= CHANNEL £2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
s1 32768
SF 100.6128193 MHz
WD EM
SSB ]
LB 1.00 Hz
GB 0
PC 1.40
) Lot | . J
1-(benzyloxy)-4-bromobenzene
T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 30 20 10 ppm
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NAME A13818 ‘\NW

EXPNO 1

PROCNO 1

Date 20100119

2
10288.065 Hz

SWH

FIDRES 0.156983 Hz

RO sec
usec
usec
sec
usec

-2.70 dB

SFO1 500.1330885 MHz

sI 2768

SF 500.1300081 MHz

WDW EM

ssB [

LB 0.30 Hz

GB 0

BC 1.00

2.9567
2.8640

WS n
~own o
® =~
[CRCRER
INENENEN]

2.6596

1.9489

£
X

9-(trifluoromethylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazole

1.8714
1.8624
—1.5421

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3. 3.0 2.5 2.0 1 1.0 0.5 ppm
o o of [ o
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< <S Cl | S
> S <12 =
o Slei NN <
NauE DO O NOmN®
55 80hbodameD ono v v o
S0 RO8uEESlen SS8 TIES
53 5R00ICawIB 283 hons
1S RNeeNeaeq e EEER
e L PP > L
no 8RN ERED S S
nsTROM iR R P g faga i SRR JAJQ
BULPROG
™
He
Wz
AQ sec
RG
oW
D
TE
D1
di1l .03000000
DELTA 159999996
DO 1
CHANNEL 1
CHANNEL £2
waltzl6
1H
1 a8
500.1320005 MHz
32768
125.7577459 MHz
B
0
2.00 Hz
0
B 0.50
it . i adenraicabbtbbs . | N mJ ) I " o
T b A i e AR Wi 4 hy iy v
9- (Trifluoromethylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazole
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1,2,3,4

1
20100826

b i

5 mm DUL 13C-1

77
3

~tetreahys
1

7.2700
7.1504
7.1477
7.1361
7.1337
7.1207
7.11
7.110
7.1076
7.0949
7.0929
7.0807
7.0785

PULPROG 2930

D 65536
SOLVENT €DCl13

NS 16

DS 2

SWH 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850996 sec
RG 322.5

DW 48.600 usec
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
DO 1
77777777 CHANNEL fl ========
NUC1 1H

P1 12.00 usec
PL1 -2.70 dB
SFO1 500.1330885 MHz
SI 32768

SF 500.1300081 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

2.7580
2.7560
2.7391
2.7352
2.7272
2.7249

J

1.9697

.9668
1.9621
1.9255
1.9209
1.9159
1.9099
1.9070
1.9037
1.8976
1.8953
1.8914
1.8860
1.8753
1.8719

1,2,3,4 -tetreahydrocarbazole
T

_——121.3144
—119.4277
T——118.0560
__—110.6506
TT—110.5231
77.6144
77.1043

_

4.4084
4.5434

23.6326

9.5 9.0 8.5 8.0 7.5 7.0 6.5
of ] for
SN
S| 13| 5] |5
S| e ]
SIS
NAME 1,2,3,4 -tetreahydrocarbazole o -
EXPNO =
PROCNO ~ o ©°
Pate | am o
Time vy ®
INSTRUM @ m N
PROBHD AN i
PULPROG
™
SOLVENT
NS
DS
swi
FIDRES
AQ
RG
oW
bE
2
b1 .
0.03000000 sec
0.599999: sec
CHANNEL f1 =
13C
8.00 usec
=-2.30 dB
125.7703643 MHz
CHANNEL f2
waltzlé
1H
32768
125.7577484 MHz
EM
0
2.00 Hz
0.10
. i o PRI "
f A ey i i " il
1,2,3,4 -tetreahydrocarbazole
T T T T T T
190 180 170 160 150 140 130
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NAME 218165
EXPNO 1
PROCNO 1
Date 20100817
Time 21.43
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG 2930

D 5536
SOLVENT cDCl13
NS 16

DS 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
20 3. 6 sec
RG 5

DW 48.600 ug
DE .00 u
TE 300.0 K
D1 1.00000000 sews
TDO 1

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

12.00 usec

-2.
500.1330885 MHz
32768

500.1300083 MHz
EM

0
.30 Hz
0

1.00

e . .
N-benzyl-1,1,1-trifluoro-N-phenylmethanesulfonamide

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
(Gl 0
NS 5
e >
EES ey
o3| < -
HoomanEEn®®N
552833333808 o < NavE A18165
S3NoSReI NG 535 3 EXPNO 2
RNTNYONRT TN et = EROCNO !
N o . Date_ 20100817
andAAAZIIRNAS S o 20.21
A A A A A A A A S w INSTRUM DRX500
\\N///// \‘/ PROBHD 5 mm DUL
BULPROG
SOLVENT
Ns
0S
SWH 30120
FIDRES 1.
1
dil
DELTA
50
N-benzyl-1,1,1-trifluoro-N-phenylmethanesulfonamide
i i T T i T T T T i T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME PJ163
EXPNO 1
PROCNO 1
Date_ 20091001
Time 9.54
INSTRUM spect
PROBHD 5 NP 1H/13
PULPROG £2e)
TD 3276
SOLVENT cpCcl
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.9792372 sec
RG 512
DW 60.400 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 12.00 usec
PL1 1.10 dB
SFOL 400.1324710 MHz
SI 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
e 1
N-Benzyl aniline
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 .5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5  ppm
o [0 o[ £
0| [ S| B
| |2 == =
B =S -
o] e e N
o N o © ®
2 S Sor o S & 0~ o
3 S SEine 20 Bo® @
A = Sonih 5 = S 3
) B e R ond 3
3 BN qeng ] R - NAME  benzylaniline 13
- - PR by - o ~~~ - EXPNO 1
o1 ec
o1 003000000 sec
D0 1
CHANNEL £1
o
Pl
= CHANNEL £2
waltzis
1
S
N-Benzyl aniline
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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