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Section 1. Experimental Procedures

General information

'"H NMR spectra were recorded at 400.13 MHz on a Bruker DPX400 spectrometer. "C NMR
spectra were recorded at 100.6 MHz using a broadband decoupled mode on the same
spectrometer. JMOD and *C-decoupled spectra were used to determine the multiplicities of
the carbon resonances. Experiments were carried out using deuterochloroform (CDCIl3) unless
otherwise stated and chemical shifts are reported in parts per million (ppm). Coupling
constants J are reported in Hertz (Hz). The following abbreviations are used for the
multiplicities: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; dd, double doublet; b,
broad.

Infrared spectra were recorded on a Perkin Elmer “spectrum One FT-IR” spectrometer.
Melting points were recorded using either a Griffin or a Gallenkamp melting point apparatus.
Mass spectrum analysis was carried out by the EPSRC national mass spectrometry service
centre using a JLZX 102, VG ZAB-E or VG micromass instrument.

Column chromatography was performed using Prolabo 35-75 pm particle sized silica gel 60
(200-400 mesh). Reactions were followed using thin layer chromatography (TLC) carried out
on Merck silica gel 60 F,s4 precoated aluminium plates. Visualisation was achieved under
UVP mineralight UVG-11 lamp or by developing plates with methanolic vanillin or
phosphomolybdic acid.

All reagents were obtained from commercial suppliers. Tetrahydrofuran, dichloromethane,
hexane, diethyl ether and toluene were dried with a Pure-Solv 400 solvent purification system
(by Innovative Technology Inc., USA). Dimethylformamide was obtained from commercial
suppliers as anhydrous (99.98%) and used directly. Sodium hydride was supplied as a 60%
suspension in mineral oil and was washed with hexane to remove the oil prior to use.

1,1-3,3-Bistrimethylene diimidazolium diiodide 2
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A dry five litre three-necked flask, equipped with a mechanical stirrer and a condenser was
charged with acetonitrile (4.0 litres), 1-[3-(1H-imidazol-1-yl)propyl]-1H-imidazole (2.002 g,
11.36 mmol, 1.0 eq) and 1,3-diiodopropane (3.361 g, 11.36 mmol, 1.0 eq). The mixture was
heated at reflux for 24 h, and then another batch of starting materials (of same quantity) was
added. One batch of starting material was added every 24 h. White precipitate appeared
gradually. After 20 days, a total of 1-(3-(1H-imidazol-1-yl)propyl)-1H-imidazole (40.040 g,
227.2 mmol) and 1,3-diiodopropane (67.226 g, 227.2 mmol) had been added. The mixture
was further heated at reflux for additional four days. The hot solution was decanted and
acetonitrile was removed. The resulting solid was recrystallised from methanol to afford 1,1-
3,3-bistrimethylene diimidazolium diiodide 2 (55 g, 51%) as white needles, mp 284 °C (dec.);
(Found: [M-I]": 345.0569. CoHsbN, requires [M—I]", 345.0571); Viax(disc, KBr)/cm™
3051, 3032, 1560, 1454, 1166; ou (de-DMSO) 2.29-2.41 (2H, m, CH»), 2.42-2.56 (2H, m,
together with DMSO peak, CH,), 4.43-4.48 (4H, m, 2 x CH,), 4.58-4.65 (4H, m, 2 x CH,),
7.65 (4H, s, ArH), 9.07 (2H, s, 2 x N=CH); oc (de-DMSO) 28.6 (CH»), 49.2 (CH»), 124.0
(CH), 138.9 (CH); m/z (ESI) 345 [(M-])", 9%), 217 (65), 109.0 (100).
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1-(3-(1H-imidazol-1-yl)propyl)-1H-imidazole 3
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A 250 ml Schlenk flask with a magnetic stirbar was flame-dried in vacuum, backfilled with
argon and charged with 1,1-3,3-bistrimethylene diimidazolium diiodide 2 (10 g, 21.184
mmol, 1.0 eq). The salt was dried in vacuo at 100 °C for 2 h, then cooled to r.t., purged with
argon gas and sodium hydride (6.779 g of 60% dispersion of NaH in mineral oil, 169.47
mmol, 8.0 eq) was added. The mixture was washed with dry hexane (3 x 80 ml) under an
argon atmosphere and a dry ice condenser was attached to the flask. The residual hexane in
the reaction mixture was removed under vacuum and the system was back-filled with argon
gas. Ammonia (150 ml) was condensed into the flask while a steady flow of argon gas was
maintained at all times during the course of the reaction. The suspension turned yellow,
stirred and refluxed at r.t. for 2 h and left overnight at r.t. while the ammonia evaporated
slowly. The system was continued to be purged with argon gas and the dry ice condenser was
removed quickly. The flask was swiftly sealed and transported into a glove box containing a
nitrogen atmosphere (oxygen and moisture levels were maintained at 0-2 ppm at all times).
The flask was opened inside the glove box and the yellow solid mixture was extracted with
dry ether (3 x 80 ml, deoxygenated). The yellow suspension was filtered and the filtrate was
evaporated under reduced pressure by distillation to afford a yellow solid. This was dried in
vacuo to afford 1-(3-(1H-imidazol-1-yl)propyl)-1H-imidazole 3 (4.47 g, 98%) as a yellow
solid which was stored under nitrogen; oy (C¢Dg) 1.38-1.43 (4H, m, 2 x CHy), 2.43-2.45 (8H,
m, 4 x CHy), 5.48 (4H, s, 4 x =CH); oc (C¢Dg) 31.5 (CH>), 54.4 (CH,), 120.4 (C), 127.6
(CH); AAS analysis: 0.005 mg of Na in 100.0 mg of 1-(3-(1H-imidazol-1-yl)propyl)-1H-
imidazole 3 (0.047 mol%), analysed by AAnalyst 200 Atomic Absorption Spectrometer,
PerkinElmer instruments. The spectroscopic data of 3 were consistent with those reported in
the literature.'

General Procedure for the reductions of sulfones

Salt 2 (425 mg, 0.9 mmol, 3.0 equiv.) was heated at 110°C for lh under vacuum in a
centrifuge tube, then cooled to room temperature and sodium hydride (60% suspension with
mineral oil, 288 mg, 7.2 mmol, 24.0 equiv.) was added under argon atmosphere. This mixture
was then washed with hexane (2 x 20 ml) and subsequently dried under argon. Dry DMF (15
ml) was deoxygenated with argon for 20 min and then added dropwise to the salt/ sodium
hydride residue. This mixture was stirred for 4h at room temperature under argon and then
exposed to centrifugation. The resulting supernatant liquid was transferred via cannula to the
particular sulfone substrate (0.3 mmol, 1.0 equiv) [dried beforehand under vacuum at room
temperature for 3 h]. The reaction mixture was heated at 110°C for 18 h under argon
atmosphere. After allowing to cool to room temperature the reaction mixture was poured into
water (20 ml). The aqueous layer was extracted with diethyl ether (3 x 20 ml) and the
combined organic layer was then washed with water (4 x 20 ml) and brine (20 ml), dried over
sodium sulfate and removed in vacuo. The residue was purified by column chromatography.

General procedure for the reductions of sulfonamides

Salt 2 (850 mg, 1.8 mmol, 6.0 equiv.) was heated at 110°C for lh under vacuum in a
centrifuge tube, then cooled to room temperature and sodium hydride (60 % suspension with
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mineral oil, 576 mg, 14.4 mmol, 48.0 equiv.) was added under argon atmosphere. This
mixture was then washed with hexane (2 x 20 ml) and subsequently dried under argon. Dry
DMF (15 ml) was deoxygenated with argon for 20 min and then added dropwise to the salt/
sodium hydride residue. This mixture was stirred for 4 h at room temperature under argon and
then exposed to centrifugation. The resulting supernatant liquid was transferred via cannula to
the particular sulfonamide substrate (0.3 mmol, 1.0 equiv.) [dried beforehand under vacuum
at room temperature for 3 h]. The reaction mixture was heated to 110°C for 18 h under argon
atmosphere [4 h for sulfonamide 24]. The DMF was evaporated and the resulting residue
dissolved in water (20 ml) and extracted with diethyl ether (3 x 20 ml). The combined organic
layer was dried over Na,SO4 and removed under reduced pressure. The residue was purified
by column chromatography.

3-Methyl-1-phenyl-3-(phenylsulfonyl)-1-butene 5
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3-Methyl-1-phenyl-3-(phenylsulfonyl)-1-butene 5 was synthesised according to the procedure
reported by Jonczyk and Radwan-Pytlewski;” the data were consistent with those reported.

1,1-Diphenyl-1-(phenylsulfonyl)ethane 6
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6
Stage (1)
Phenyl-(1,1-diphenylethyl)sulfane’
Me_ Ph
PhS Ph

Thiophenol (1.71 ml, 16.6 mmol, 1.2 equiv.) and perchloric acid (70%, 0.1 ml) were added to
a dry flask under argon and the mixture was cooled to 0°C. To this, diphenylethylene (2.45
ml, 13.8 mmol, 1.0 equiv.) was added dropwise at 0°C and the reaction mixture was stirred
for 2 h at room temperature. Benzene (100 ml) was then added to the reaction mixture,
followed by sodium hydroxide solution (5 %). The organic layer was separated and dried over
sodium sulfate. The solvent was subsequently removed and the residue was recrystallised
from hexane. Phenyl-(1,1-diphenylethyl)sulfane® was obtained as a white solid (3.44 g, 86
%); mp 145-148°C (lit.* 148-149°C); (Found: [M-H]" 289.1043. C50H7S (M — H) requires
[M-H]", 289.1045); (KBr)/cm™ 3057 (Ar-H), 3019 (Ar-H), 2965 (C-H), 2923 (C-H), 1590
(Ar), 1535 (Ar); oy (CDCl) 2.14 (3H, s, CH3), 7.26-7.28 (4H, m, ArH), 7.37-7.47 (7TH, m,
ArH), 7.60-7.62 (4H, m, ArH); oc (CDCls) 30.5 (CHj3), 59.8 (C), 126.8 (CH), 128.0 (CH),
128.5 (CH), 128.5 (CH), 132.7 (C), 136.7 (CH), 146.5 (C); m/z [CI (CH4)] 289 ([M-H] ', 2%),
209 (9), 181 (100), 103 (3).

Stage (2)

Phenyl-(1,1-diphenylethyl)sulfane (1.04 g, 3.58 mmol, 1.0 equiv.) was dissolved in
dichloromethane (10 ml) under argon. A solution of 3-chloroperbenzoic acid (77 %, 3.7 g,
21.49 mmol, 6.0 equiv.) in dichloromethane (30 ml) was then added dropwise under argon
while cooling to 0°C. The reaction mixture was allowed to warm to room temperature and
was stirred overnight. The reaction mixture was filtered and the solution was washed with
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aqueous sodium hydroxide solution (3 x 30 ml) and brine (30 ml). The organic layer was
dried over sodium sulfate, filtered and evaporated. The residue was purified by column
chromatography (50:50 petroleum ether/ dichloromethane, then 100:0 dichloromethane) to
give 1,1-diphenyl-1-(phenylsulfonyl)ethane® 6 as a white solid (1.13 g, 98 %); mp 171-172°C
(lit.* 174-175°C); (Found: [M+NH,4]" 340.1366. C20H2,NO,S requires [M+NH,]", 340.1366);
Vmax (KBr)/em™ 3058 (Ar-H), 2999 (C-H), 1497 (Ar), 1445 (C-H), 1293 (SO,), 1128 (SO»);
ou (CDCl3) 2.12 (3H, s, CH3), 7.23-7.34 (10H, m, ArH), 7.45-7.48 (1H, m, ArH), 7.53-7.55
(4H, m, ArH); oc (CDCl3) 26.5 (CH3), 75.6 (C), 128.5 (CH), 130.0 (CH), 130.7 (CH), 133.6
(CH), 137.1 (C), 139.7 (C); m/z (CI) 340 ([M+NH.]", 7 %), 200 (4), 181 (100), 160 (6), 94
(5), 52 (7).

1,1-Dimethyl-3-phenylpropyl phenyl sulfone 7
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A solution of 3-phenylpropyl phenyl sulfone (1.00 g, 3.80 mmol, 1.0 equiv.) in THF (40 ml)
was cooled to -78 °C and n-butyl lithium (1.6 ml, 4.18 mmol, 1.1 equiv.) was added dropwise
and the resulting mixture was stirred at -78 °C for 1h. Methyl iodide (0.36 ml, 5.70 mmol, 1.5
equiv.) was then added dropwise at -78°C and the mixture was allowed to warm to room
temperature and stirred for 16 h. Ethyl acetate and a saturated aqueous NH4Cl solution were
added and the aqueous layer was extracted with ethyl acetate. The organic phases were
combined and washed with brine, dried over Na;SOs, filtered and evaporated. The residue
was filtered on silica gel (50:45:5 petroleum ether/ dichloromethane/ ethyl acetate) to give 1-
methyl-3-phenylpropyl phenyl sulfone as a white solid which was used in the next step
without any further purification.

A solution of 1-methyl-3-phenylpropyl phenyl sulfone (874 mg, 3.20 mmol, 1.0 equiv.) in
THF (30 ml) was cooled to -78 °C and n-butyl lithium (1.5 ml, 3.50 mmol, 1.1 equiv.) was
added dropwise and the resulting mixture was stirred at -78 °C for 1h. Methyl iodide (0.3 ml,
4.80 mmol, 1.5 equiv.) was added dropwise and the mixture was allowed to warm to room
temperature and stirred for 16 h. Ethyl acetate and a saturated aqueous NH4Cl solution were
added, and the aqueous layer was extracted with ethyl acetate. The organic phases were
combined, washed with brine, dried over Na,SOs, filtered and evaporated. The residue was
purified by flash chromatography on silica gel (80:20 petroleum ether/ ethyl acetate) to give
1,1-dimethyl-3-phenylpropyl phenyl sulfone® 7 as a white solid (614 mg, 56 % over 2 steps);
mp 96-98°C (lit.” 98.5-99°C); (Found: [M+NH,]" 306.1523. C,7H24NO,S requires [M+NH,]",
306.1522); Vinax (KBr)/em™ 3064 (Ar-H), 3022 (Ar-H), 2988 (Ar-H), 1289 (SO,), 1134 (SO,);
ou (CDCl3) 1.49 (6H, s, CH3), 2.05-2.15 (2H, m, CH,), 2.75-2.85 (2H, m, CH,), 7.27 (2H, d, J
7.0, ArH), 7.29 (1H, t, J 7.4, ArH), 7.38 (2H, dd, J 7.4, 7.0, ArH), 7.65 (2H, dd, J 7.8, 7.4,
ArH), 7.74 (1H, t, J 7.4, ArH), 7.99 (2H, d, J 7.8, ArH); oc (CDCls) 21.4 (CH3), 30.9 (CH),
37.6 (CHy), 63.5 (C), 126.7 (CH), 128.8 (CH), 129.0 (CH), 129.3 (CH), 131.0 (CH), 134.1
(CH), 136.0 (C), 141.7 (C); m/z (CI) 306 (IM+NH,4]", 100 %), 202 (3), 164 (3), 108 (2), 52
(4); Microanalysis (%) : calculated C = 70.80, H = 6.99, S = 11.12 ; found C = 70.99, H =
7.11,S=11.15.

1-(3-Methylbut-2-enyl)benzene 8
Me

Ph/\)\ M

8
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Starting material: 1-[2-Methyl-4-phenylbut-3-en-2-ylsulfonyl]benzene 5 (84 mg, 0.293
mmol). The purification of the residue after work-up was carried out by column
chromatography on silica gel (hexane) to give 1-(3-methylbut-2-enyl)benzene® 8 as a
colourless liquid (33.8 mg, 79 %); (Found: M" 146.1088. C;H}4 requires M, 146.1090); Vinax
(NaCl)/em™ 3063 (Ar-H), 3028 (Ar-H), 2925 (C-H), 1603 (Ar), 1494 (C-H), 1452 (C-H); &4
(CDCl) 1.81 (3H, s, CH3), 1.83 (3H, s, CH3), 3.43 (2H, d, J 7.3, PhCH>), 5.40-5.44 (1H, m,
CH), 7.23-7.27 (3H, m, ArH), 7.32-7.42 (2H, m, ArH); &c (CDCIls) 25.9 (CH3), 34.5 (CHy),
123.4 (CH), 125.9 (CH), 128.5 (CH), 132.7 (C), 142.1 (C); m/z (EI) 146 (M", 8 %), 131 (12),
91 (48), 57 (63), 41 (100).

Reaction of 1-[2-methyl-4-phenylbut-3-en-2-ylsulfonyl]benzene 5 in DMF (a blank
experiment conducted to test if substrate 5 could undergo spontaneous dissociation or
elimination in the absence of donor 3)

Me
DMF

// Me —A> no reaction
SO,Ph

5

1-[2-Methyl-4-phenylbut-3-en-2-ylsulfonyl]benzene 5 (85.8 mg, 0.3 mmol, 1.0 equiv.) was
dissolved in anhydrous DMF (15 ml) and the mixture was heated at 110°C for 18 h. After
cooling to room temperature the mixture was poured into water (20 ml). The aqueous layer
was extracted with diethyl ether (3 x 20 ml) and the combined organic layer was washed with
water (3 x 20 ml) and brine (20 ml). The organic layer was then dried over sodium sulfate and
evaporated. 'H-NMR of this crude mixture showed only starting material 5.

g

Starting material: 1,1-Diphenyl-1-(phenylsulfonyl)ethane 6 (96.7 mg, 0.3 mmol). The
purification of the residue after work-up was carried out by column chromatography on silica
gel (5:95 ethyl acetate/ hexane) to give 1,1-diphenylethane’ 9 as a colourless liquid (53 mg,
97 %); (Found: M" 182.1091. Cy4Hy4 requires M, 182.1090); Vinax (NaCl)/cm'1 3061 (Ar-H),
3026 (Ar-H), 2967 (C-H), 2930 (C-H), 1493 (C-C), 1450 (C-H); ou (CDCl3) 1.74 (3H, d, J
7.2, CHs), 4.25 (1H, q, J 7.2, CH), 7.24-7.39 (10H, m, ArH); oc (CDCls) 22.1 (CHs), 45.0
(CH), 126.2 (CH), 127.8 (CH), 128.6 (CH), 146.6 (C); m/z (EI) 182 (M", 89 %), 167 (100),
152 (52), 77 (48), 51 (34).

1,1-Diphenylethane 9

Reaction of 1,1-diphenyl-1-(phenylsulfonyl)ethane 6 with Nal in DMF (a blank
experiment conducted to test if substrate 6 could undergo spontaneous dissociation or
elimination in the absence of donor 3)

Me_ Ph Nal, DMF
R

PhO,S” Ph
6

no reaction

Sodium iodide (269.6 mg, 1.8 mmol, 6.0 equiv.) was dried under vacuum and 130°C for 6 h
and then cooled to room temperature. A solution of 1,1-diphenyl-1-(phenylsulfonyl)ethane 6
(96.7 mg, 0.3 mmol, 1.0 equiv.) in dry DMF (15 ml) was added under argon and the reaction
mixture was heated at 110°C for 18 h. After cooling to room temperature the mixture was
poured into water (20 ml). The aqueous layer was extracted with diethyl ether (3 x 20 ml) and
the combined organic layer was washed with water (3 x 20 ml) and brine (20 ml). The organic
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layer was then dried over sodium sulfate and evaporated. '"H-NMR of this crude mixture
showed only starting material 6.

Reaction of 1,1-dimethyl-3-phenylpropyl phenylsulfone 7 with donor 3

N_N
N—
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NN

The reaction was carried out as stated in the general procedure. 'H-NMR of the crude mixture
showed only starting material 7; the reaction did not proceed.

1-[2-(Phenylsulfonyl)propan-2-ylsulfonyl]benzene 10

Me_ Me

PhO,S” 'SO,Ph
10

1-[2-(Phenylsulfonyl)propan-2-ylsulfonyl]benzene 10 was synthesised according to the
analogous procedure reported by Brown er al;* mp 189-190°C (lit.” 187-188°C); (Found:
[M+NH,4]" 342.0829. C;5sH0NO4S; (MNH,) requires [M+NH,]", 342.0829); (KBr)/cm™ 3095
(Ar-H), 3073 (Ar-H), 2986 (C-H), 1582 (Ar), 1448 (C-H), 1327 (SO,), 1144 (SO,); ou
(CDCl) 1.74 (6H, s, CH3), 7.59-7.63 (4H, m, ArH), 7.71-7.75 (2H, m, ArH), 8.02-8.04 (4H,
m, ArH); oc (CDCl3) 19.6 (CH3), 84.0 (C), 129.1 (CH), 131.5 (CH), 134.8 (CH), 136.2 (C);
m/z (CI) 342 (IM+NH4]", 23 %), 219 (4), 202 (100), 151 (3), 94 (3), 78 (4), 52 (6).

1,1-Diphenylsulfonylcyclopentane 11

SO,Ph
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1,4-Diiodobutane (1.00 ml, 7.50 mmol, 1.0 equiv.) was added dropwise to a stirred
suspension of bis(phenylsulfonyl)methane (2.31 g, 7.50 mmol, 1.0 equiv.), potassium
carbonate (5.0 g, 37.5 mmol, 5.0 equiv.) in DMSO (15.0 ml). The suspension was stirred at
room temperature under argon atmosphere for 16 h. Water and diethyl ether were added, the
aqueous layer was extracted with diethyl ether. The combined organic layer was washed with
water/brine 1/1 (2 x), with brine, dried over Na,SOy, filtered and the solvent evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel (50:45:5
petroleum ether/ dichloromethane/ diethyl ether) to obtain 1, /-diphenylsulfonylcyclopentane
11 as a white solid (2.45 g, 93.0 %); mp 136-140°C; (Found: [M+NH,]" 368.0989.
C17H2,NO,S; ((MNH,)) requires [M+NH,]", 368.0985); Viax (KBr)/cm™ 3063 (Ar-H), 2954
(C-H), 2872 (C-H), 1446 (C-H), 1308 (SO,), 1142 (SO,); ou (CDCls) 1.70-1.80 (4 H, m,
CH,), 2 .45- 2.55 (4 H, m, CH,), 7.58-7.62 (4H, m, ArH), 7.71 (2H, t, J 7.5, ArH), 8.07-8.09
(4H, m, ArH); oc (CDCls) 27.2 (CHy), 33.4 (CH»), 94.2 (C), 129.2 (CH), 131.8 (CH), 135.0
(CH), 137.2 (C); m/z (CI) 368 ([M+NH4]", 19 %), 228 (100), 52 (3); Microanalysis (%) :
calculated C =58.26, H=15.18, S=18.30 ; found C=58.17, H=4.91, S =18.17.
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1-Phenyl-3,3-bis(phenylsulfonyl)butane 12
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Stage (1) 1-Phenyl-3-(phenylsulfonyl)propane

9
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A solution of I1-bromophenylpropane (2.00 ml, 12.4 mmol, 1.0 equiv.) and sodium
benzenesulfinate (2.50 g, 14.9 mmol, 1.2 equiv.) in absolute ethanol (100 ml) was refluxed
under an argon atmosphere for 16 h. The reaction mixture was cooled to room temperature
and concentrated in vacuo. Water was added and the aqueous layer was extracted with diethyl
ether. The organic phases were combined and washed with water, brine, dried over Na,SO4
and filtered. After evaporation of the solvent the residue was purified by flash
chromatography on silica gel (100:0 dichloromethane) to give 1-phenyl-3-(phenylsulfonyl)-
propane'” as a white solid (1.16 g, 36 %); the spectroscopic data were consistent with those
reported in the literature.'”

Stage (2)

e )
//S S\\
(6] 6]

Sodium hydride (220 mg, 5.5 mmol, 11.0 equiv.) was added to a mixture of
bis(phenylsulfonyl)methane (1.54 g, 5.00 mmol, 10.0 equiv.) and ammonium iodide (185 mg,
0.50 mmol, 1.0 equiv.) in dry THF (50 ml) under argon atmosphere. The resulting mixture
was stirred at room temperature for 10 min and then heated at reflux for 2 h. After cooling the
reaction mixture to room temperature, (2-bromoethyl)benzene (0.76 ml, 5.5 mmol, 11.0
equiv.) was added dropwise and the resulting mixture was stirred at room temperature for 16
h. Ethyl acetate and saturated aqueous NH4Cl solution were added and the aqueous layer was
extracted with ethyl acetate. The organic phases were combined and washed with brine, dried
over Na;SQOs, filtered and the solvent evaporated under reduced pressure. The residue was
purified by flash chromatography on silica gel using dichloromethane to obtain 1,1-
bis(phenylsulfonyl)-3-propane® as a white solid (1.79 g, 89.0 %); mp 137-140°C (lit.® 139-
140°C); (Found: [MJrNH4]+ 418.1138. C,1H24NO4S; requires [M+NH4]+, 418.1141); Vinax
(KBr)/cm™' 3064 (Ar-H), 3027 (Ar-H), 2918 (C-H), 1343 (SO,), 1163 (SO,); &y (CDCl3) 2.45-
2.55 (2H, m, CH>), 2.99 (2H, t, J 7.4, CH,), 4.40 (1H, t, J 5.7, CH), 7.09 (2H, d, J 7.8, ArH),
7.2-7.35 (3H, m, ArH), 7.60 (4H, dd, J 8.1, 7.4, ArH), 7.74 (2H, t,J 7.4, ArH), 7.92 (4H, d, J
8.1, ArH); ou (CDCls) 27.5 (CH,), 33.7 (CHy), 82.1 (CH), 127.2 (CH), 129.2 (CH), 129.6
(CH), 130 (CH), 135.0 (CH), 138.4 (C), 139.2 (C); m/z (CI) 418 ( [M+NH,4]", 12 %), 278
(100), 186 (6).

Stage (3)
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Sodium hydride (165 mg, 4.12 mmol, 1.1 equiv.) was added to a solution of 1,1-
bis(phenylsulfonyl)-3-phenylpropane (1.50 g, 3.74 mmol, 1.0 equiv.) in THF (50 ml) under
argon atmosphere. The resulting mixture was stirred at room temperature for 30 min. Methyl
iodide (0.30 ml, 4.86 mmol, 1.3 equiv.) was added dropwise, and the resulting mixture was
stirred at room temperature for 16 h. Ethyl acetate and saturated aqueous NH4Cl solution were
added and the aqueous layer was extracted with ethyl acetate. The organic phases were
combined and washed with brine, dried over Na,SOy, filtered and evaporated. The residue
was purified by flash chromatography on silica gel (100:0 dichloromethane) to give 1-phenyl-
3,3-bis(phenylsulfonyl)butane'® 12 as a white solid (1.46 g, 94 %); mp 121-124°C (lit."° 127-
129°C); (Found: [MJrNH4]Jr 432.1299. CyHy6NO4S; requires [M+NH4]+, 432.1298); Vinax
(KBr)/em™ 3063 (Ar-H), 3031 (Ar-H), 3000 (Ar-H), 2978 (C-H), 2937 (C-H), 2875 (C-H),
1307 (SOy), 1141 (SO,); ou (CDCls) 1.85 (3H, s, CH3), 1.35-1.45 (2H, m, CH>), 2.90-3.00
(2H, m, CH>), 7.13 (2H, d, J 6.9, ArH), 7.21 (1H, t,J 7.3, ArH), 7.25-7.35 (2H, m, ArH), 7.61
(4H, dd, J 8.1, 7.4, ArH), 7.73 (2H, t, J 7.4, ArH), 8.06 (4H, dd, J 8.4, 1.2, ArH); oc (CDCl;)
17.6 (CH3), 30.8 (CH»), 33.9 (CH»), 88.0 (C), 126.9 (CH), 128.8 (CH), 129.2 (CH), 129.3
(CH), 131.8 (CH), 135.1 (CH), 137.0 (C), 140.9 (C); m/z (CI) 432 (IM+NH4]", 8 %), 292
(100), 202 (9), 166 (10).

1,11-Diphenyl-6,6-bis(phenylsulfonyl)undecane 13

Ph Ph
PhO,S” "SO,Ph
13

1-lodo-5-phenylpentane (495 mg, 1.81 mmol, 2.0 equiv.), bis(phenylsulfonyl)methane (268
mg, 0.903 mmol, 1.0 equiv.) and potassium carbonate (624 mg, 4.515 mmol, 5.0 equiv.) were
dissolved in dimethyl sulfoxide (15 ml) under argon and stirred at room temperature for 5 d.
The mixture was then poured into water (50 ml) and the aqueous layer was extracted with
diethyl ether (3 x 50 ml). The combined organic layer was washed with water (3 x 50 ml),
brine (50 ml), dried over sodium sulfate, filtered and evaporated. The residue was purified by
column chromatography (10:10:80 ethyl acetate/ toluene/ petroleum ether) to give 1,71-
diphenyl-6,6-bis(phenylsulfonyl)undecane 13 as a colourless oil (324 mg, 61 %); (Found:
[M+NH,]" 606.2706. C3sHuNO4S, requires [M+NH,]", 606.2702); Vinax (NaCl)/em™ 3060
(Ar-H), 3025 (Ar-H), 2928 (C-H), 1447 (C-H), 1327 (SO,), 1144 (SO,); ou (CDCls) 1.34-
1.43 (4H, m, CH>), 1.69-1.77 (8H, m, CH,), 2.22-2.28 (4H, m, CH,), 2.68 (4H, t, J 7.5, CH>),
7.25-7.30 (6H, m, ArH), 7.36-7.40 (4H, m, ArH), 7.57-7.61 (4H, m, ArH), 7.72-7.75 (2H, m,
ArH), 8.08-8.11 (4H, m, ArH); oc (CDCl3) 23.5 (CHy), 28.6 (CHy), 29.7 (CHy), 30.9 (CH,),
35.7 (CH»), 92.8 (C), 125.9 (CH), 128.5 (CH), 131.1 (CH), 134.5 (CH), 137.3 (C), 142.3 (C);
m/z (CI) 606 ([M+NH4]", 8 %), 465 (44), 325 (25), 160 (23), 126 (48), 108 (78), 94 (100), 78
(81).

Isopropylsulfonylbenzene 14

14

Starting material: 1-[2-(Phenylsulfonyl)propan-2-ylsulfonyl]benzene 10 (95 mg, 0.292
mmol).

The purification of the residue after work-up was carried out by column chromatography on
silica gel (10:90 ethyl acetate/ hexane) to give isopropylsulfonylbenzene'' 14 as a colourless
oil (52 mg, 97 %); (Found: [M+NH4]Jr 202.0896. CoH1sNO,S (MNH,) requires [M+NH4]+,
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202.0896); Vinax (NaCl)/em™ 3066 (Ar-H), 2938 (C-H), 1447 (C-H), 1305 (SO»), 1144 (SO»);
81 (CDCly) 1.27 (6H, d, J 6.9, CHz), 3.18 (1H, septet, J 6.9, CH), 7.53-7.57 (2H, m, ArH),
7.62-7.67 (1H, m, ArH), 7.86-7.88 (2H, m, ArH); & (CDCls) 15.9 (CHs), 55.7 (CH), 129.2
(CH), 133.8 (CH), 137.2 (C); m/z (EI) 184 (M", 4 %), 142 (49), 78 (100), 51 (97).

1-[3-(Phenylsulfonyl)butyl]benzene 16

Me Ph
O:§:O
Ph
16

Starting material: 1-Phenyl-3,3-bis(phenylsulfonyl)butane 12 (124 mg, 0.3 mmol).

The purification of the residue after work-up was carried out by column chromatography on
silica gel (10:90 ethyl acetate/ hexane) to give I-(3-(phenylsulfonyl)butyl)benzene 16 as a
colourless oil (80.6 mg, 98 %); (Found: [MJrNH4]+ 292.1365 CicH2uNO,S (MNH,) requires
[M+NH,]", 292.1366); Vinax (KBr)/em™ 3063 (Ar-H), 3028 (Ar-H), 2981 (C-H), 2936 (C-H),
2867 (C-H), 1603 (Ar C=C), 1585 (Ar C=C), 1304 (SO,), 1146 (SO,); ou (CDCl3) 1.32 (3H,
d, J 6.9, CHj), 1.65-1.78 (1H, m, CH,), 2.27-2.36 (1H, m, CH,), 2.56-2.64 (1H, m, ArCHy),
2.78-2.86 (1H, m, ArCH,), 2.99-3.08 (1H, m, CHSO»), 7.09-7.12 (2H, m, ArH), 7.18-7.29
(3H, m, ArH), 7.52-7.57 (2H, m, ArH), 7.63-7.67 (1H, m, ArH), 7.83-7.86 (2H, m, ArH); dc
(CDCl3) 13.4 (CH3), 30.9 (CHy), 32.7 (CH»), 59.3 (CH), 126.5 (CH), 128.5 (CH), 128.8 (CH),
129.2 (CH), 129.3 (CH), 133.7(CH), 137.5 (C), 140.3 (C); m/z (EI) 274 (IM]", 4%), 132 (95),
117 (85), 91 (100), 77 (80).

1,11-Diphenyl-6-(phenylsulfonyl)undecane 17

5

0,8 g
@ 17

Starting material: 1,11-Diphenyl-6,6-bis(phenylsulfonyl)undecane 13 (122 mg, 0.207 mmol).
The purification of the residue after work-up was carried out by column chromatography on
silica gel (20:80 ethyl acetate/ petroleum ether) to give [,1I-diphenyl-6-
(phenylsulfonyl)undecane 17 as a colourless oil (87 mg, 94 %); (Found: [M+NH,4]" 466.2774.
Ca9HyoNO,S (MNH,) requires [M+NH,]", 466.2774); Viax (NaCl)/em™ 3061 (Ar-H), 3026
(Ar-H), 2931 (C-H), 2857 (C-H), 1603 (Ar), 1447 (C-H), 1303 (SO,), 1144 (SO»); ou
(CDCl3) 1.36-1.51 (6H, m, CH>), 1.51-1.60 (2H, m, CH,), 1.62-1.73 (6H, m, CH>), 1.90-1.98
(2H, m, CH,), 2.69 (4H, t, J 7.6, CH,Ph), 2.97-3.00 (1H, m, SO,CH), 7.25-7.31 (6H, m,
ArH), 7.36-7.41 (4H, m, ArH), 7.63-7.67 (2H, m, ArH), 7.27-7.76 (1H, m, ArH), 7.97-7.99
(2H, m, ArH); oc (CDCls) 26.8 (CH»), 28.0 (CHy), 29.2 (CH,), 31.1 (CH»), 35.9 (CH,), 64.7

(CH), 125.9 (CH), 128.5 (CH), 129.0 (CH), 129.2 (CH), 133.6 (CH), 138.5 (C), 142.6 (C);
m/z (CI) 466 (IM+NH,4]", 60 %), 326 (100), 160 (31), 126 (39), 108 (52), 94 (85), 78 (66).

Phenylmethylsulfone 23

PhSO,Me

N

N_
@ @ I)EU]
S0, SO; 3

2) Mel

11 23
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A mixture of sodium hydride (216 mg, 5.4 mmol, 18.0 equiv.) and salt 2 (425 mg, 0.9 mmol,
3.0 equiv.) were poured into a centrifuge tube under argon atmosphere, then washed with
hexane (3 x) and dried under vacuum. Deoxygenated DMF (15 ml) was added to the mixture
and the resulting suspension was stirred at room temperature for 3 h. The suspension was
centrifuged and the supernatant liquid was transferred via cannula into a round-bottomed
flask containing 1,1-diphenylsulfonylcyclopentane 11 (105 mg, 0.3 mmol) under argon. The
reaction mixture was then heated at 110 °C for 18 h. The reaction mixture was cooled to room
temperature and iodomethane (0.9 ml, 14.4 mmol, 48 equiv.) was added. The mixture was
stirred for 48 h at room temperature and then water and ethyl acetate were added. The
aqueous layer was extracted with ethyl acetate. The organic phases were combined and
washed with water (2 x), brine, dried over Na,SOy, filtered and evaporated. The residue was
purified by column chromatography on silica gel (50:45:5 diethyl ether/ dichloromethane/
ethyl acetate) to give phenyl methyl sulfone'” 23 as a white solid (40.1 mg, 86 %); mp 80-
82°C (lit.12 88°C); (Found: [M+NH4]+: 174.0582. C;H,NO,S (MNH,) requires [M+NH4]+,
174.0583; Vimax (KBr)/em™ 3023 (Ar-H), 3009 (C-H), 2927 (C-H), 1285 (SO,), 1146 (SO»); &
(CDCl3) 3.05 (3H, s, CH3), 7.56-7.60 (2H, m, ArH), 7.65-7.67 (1H, m, ArH), 7.95 (2H, d, J
7.3, ArH); oc (CDCl3) 45.0 (CHs3), 127.8 (CH), 129.8 (CH), 134.2 (CH), 141.1 (C).

1-Tosyl-1H-indole 24"

Co

S0,

|9

Me 24

Crushed potassium hydroxide pellets (2.5 g, 0.045 mol, 3.5 equiv.) were added to anhydrous
DMSO (20 ml) under argon. To this a solution of indole (1.5 g, 0.013 mol, 1.0 equiv.) in
diethyl ether (10 ml) was added dropwise via cannula at room temperature. The mixture was
stirred for 1 h and a solution of p-toluenesulfonyl chloride (2.44 g, 0.013 mol, 1.0 equiv.) in
diethyl ether (10 ml) was then added via cannula at room temperature. After stirring for 30
min at room temperature under argon, water (50 ml) was added. The layers were separated
and the aqueous layer was extracted with diethyl ether (2 x 50 ml). The organic phases were
combined and washed with water (3 x 50 ml) and brine (1 x 50 ml), then dried over sodium
sulfate, filtered and evaporated. The resulting solid was recrystallised from hexane/
dichloromethane to afford l-tosyl-lH-indole14 24 as a white solid (1.6 g, 45 %); 82-84°C
(lit."* 83-84°C); (Found: [M+NH4]" 289.1007. C;5H;7N,0,S O (MNHy,) requires [M+NH,]",
289.1005); Vinax (KBr)/em™ 3068 (Ar-H), 2918 (C-H), 1596 (Ar), 1370 (SO»), 1260 (SO»); &
(CDCl3) 2.38 (3H, s, CH3), 6.73 (1H, d, J 3.7, ArH), 7.25-7.33 (3H, m, ArH), 7.38-7.42 (1H,
m, ArH), 7.59-7.61 (1H, m, ArH), 7.65-7.66 (1H, m, ArH), 7.84-7.86 (2H, m, ArH), 8.09-
8.10 (1H, d, J 8.3, ArH); oc (CDCls) 21.6 (CH3), 109.2 (CH), 113.7 (CH), 121.5 (CH), 123.4
(CH), 124.7 (CH), 126.5 (CH), 126.9 (CH), 130.0 (CH), 130.9 (C), 135.0 (C), 135.5 (C),
145.1(C); m/z (EI) 271 (M, 50 %), 155 (66), 116 (89), 91 (100), 65 (67), 51 (19).

N-Benzyl-4-methyl-N-phenylbenzenesulfonamide 25

: N 25
0,8

T,
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N-Phenylbenzylamine'” (1.50 g, 8.18 mmol, 1.0 equiv.) and p-toluenesulfonyl chloride (1.87
g, 9.82 mmol, 1.2 equiv.) were dissolved in pyridine (40 ml) under argon. The reaction
mixture was heated at reflux overnight. After cooling to room temperature, the mixture was
poured into diethyl ether (300 ml) and subsequently washed with 2N hydrochloric acid (3 x
150 ml), 2N aqueous sodium hydroxide solution (150 ml) and brine (100 ml). The organic
layer was dried over sodium sulfate and removed under reduced pressure. The residue was
purified by column chromatography on silica gel (20:80 ethyl acetate/ petroleum ether) to
give N-benzyl-4-methyl-N-phenylbenzenesulfonamide'® 25 as a white solid (2.67 g, 97 %);
138-140°C (lit."® 139-140°C); found: [M+H]" 338.1208. C2oHNO,S (MH) requires [M+H]",
338.1209); Vimax (KBr)/cm™ 3064 (Ar-H), 3028 (Ar-H), 2920 (C-H), 1596 (Ar), 1456 (C-H),
1345 (S0O,), 1166 (SO»); ou (CDCl3) 2.51 (3H, s, CH3), 4.86 (2H, s, CH>), 7.10-7.12 (2H, m,
ArH), 7.24-7.32 (6H, m, ArH), 7.35-7.37 (4H, m, ArH), 7.66 (2H, d, J 8.3, ArH); oc (CDCl;)
21.9 (CHs), 55.1 (CH»), 127.9 (CH), 128.1 (CH), 128.7 (CH), 128.8 (CH), 129.2 (CH), 129.3
(CH), 129.9 (CH), 136.0 (C), 133.4 (C), 139.4 (C), 143.9 (C); m/z (EI) 337 (M", 7 %), 181
(29), 104 (16), 91 (100), 77 (43), 65 (29), 51 (16).

4-Phenyl-1-p-tolylpiperidine 26

26

4-Phenylpiperidine (800 mg, 4.96 mmol, 1.0 equiv.) and triethylamine (1.67 ml, 12.0 mmol,
2.4 equiv.) were dissolved in dichloromethane (10 ml) under argon and cooled to 0°C. A
solution of p-toluenesulfonyl chloride (1.134 g, 5.95 mmol, 1.2 equiv.) in dichloromethane
(10 ml) was then added dropwise at 0°C. The reaction mixture was allowed to warm to room
temperature and was stirred over night. The reaction mixture was then poured into 2 N
hydrochloric acid (30 ml) and the organic layer was washed further with 2 N hydrochloric
acid (2 x 30 ml) and aqueous sodium hydroxide solution (2 x 30 ml) and brine (30 ml). The
organic layer was then dried over sodium sulfate, filtered and removed under reduced
pressure. The residue was recrystallised (hexane/ dichloromethane) to give 4-phenyl-1-p-
tolylpiperidine'’ 26 as a white solid (954 mg, 61 %); 151-152°C; (Found: [M+H]" 316.1365.
C1sH»NO,S (MH) requires [M+H]", 316.1366); Vimax (KBr)/em™ 3026 (Ar-H), 2944 (C-H),
2840 (C-H), 1594 (Ar), 1493 (C-H), 1334 (S0,), 1162 (SO,); o4 (CDCls) 1.79-1.89 (4H, m,
CH,CHPh), 2.33-2.44 (3H, m, NCH,, CH), 2.50 (3H, s, CH3), 3.91-3.96 (2H, m, NCH,),
7.14-7.16 (2H, m, ArH), 7.20-7.23 (1H, m, ArH), 7.28-7.32 (2H, m, ArH), 7.35-7.37 (2H, m,
ArH), 7.69 (2H, d, J 8.3, ArH); oc (CDCl;) 32.8 (CHy), 42.1 (CH), 47.1 (CH»), 126.8 (CH),
126.9 (CH), 128.0 (CH), 128.8 (CH), 129.8 (CH), 143.7 (C), 145.1 (C); m/z (CI) 333
([M+NH,4]", 4 %), 316 (10), 162 (100), 108 (8), 52 (14).

1H-indole 27

OGN
I\I.f{ 27
Starting material: 1-Tosyl-1H-indole 24 (81.39 mg, 0.3 mmol).
Purification of the residue after work-up was carried out by column chromatography on silica
gel (5:95 ethyl acetate/ hexane) to give 1H-indole'® 27 as a white solid (32 mg, 91 %); mp 52-
53°C (lit."® mp 51-54°C); (Found: [M+H]" 118.0651. CsHsN (MH) requires [M+H]",
118.0651); Vinax (KBr)/em™ 3397 (N-H), 3048 (Ar-H), 1455 (C=C); & (CDCl3) 6.64-6.65
(1H, m, ArH), 7.19-7.32 (3H, m, ArH), 7.46-7.48 (1H, m, ArH), 7.74-7.76 (1H, m, ArH), 8.17
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(1H, s, NH); & (CDCls) 102.8 (CH), 111.2 (CH), 120.0 (CH), 120.9 (CH), 122.2 (CH), 124.4
(CH), 128.1 (C), 136.0 (C); m/z (EI) 117 (M, 100 %), 89 (37), 63 (34), 49 (33).

N-benzyl-N-phenylamine 28

a¥nY

28

Starting material: N-benzyl-4-methyl-N-phenylbenzenesulfonamide 25 (100 mg, 0.296
mmol).

The purification of the residue after work-up was carried out by column chromatography on
silica gel (5:95 ethyl acetate/ hexane) to give N-benzyl-N-phenylamine'> 28 as a white solid
(40.6 mg, 74 %); mp 34-36°C (lit."® mp 35-38°C); (Found: [M+H]" 184.1119. C;3H 4N (MH)
requires [M+H]", 184.1121); Vimax (KBr)/cm™ 3417 (N-H), 3022 (Ar-H), 2926 (C-H), 1603
(Ar), 1514 (Ar); ou (CDCl) 4.14 (1H, s, NH), 4.42 (2H, s, CH,), 6.72-6.75 (2H, m, ArH),
6.79-6.83 (1H, m, ArH), 7.21-7.29 (2H, m, ArH), 7.33-7.42 (1H, m, ArH), 7.44-7.48 (4H, m,
ArH); oc (CDCls) 48.6 (CH,), 113.1 (CH), 117.8 (CH), 127.5 (CH), 127.7 (CH), 128.9 (CH),
129.5 (CH), 139.6 (C), 148.4 (C); m/z (EI) 183 (M, 19 %), 106 (16), 91 (100), 77 (31), 65
(43), 51 (38).

1-Methyl-4-(methylsulfonyl)benzene 29

Me
0=S=0

Me 29

Salt 2 (850mg, 1.8mmol, 6.0 equiv.) was heated to 110°C for 1h under vacuum in a centrifuge
tube, then cooled to room temperature and sodium hydride (60% suspension with mineral oil,
576 mg, 14.4 mmol, 48 equiv.) was added under argon atmosphere. This mixture was then
washed with hexane (2 x 20 ml) and subsequently dried under argon. Dry DMF (15 ml) was
deoxygenated with argon for 20 min and then added dropwise to the salt/ sodium hydride
residue. This mixture was stirred for 4h at room temperature under argon and then exposed to
centrifugation. The resulting supernatant liquid was transferred via cannula to (i) N-benzyl-4-
methyl-N-phenylbenzenesulfonamide 25 (101 mg, 03 mmol, 1.0 equiv.) [(ii) 1-tosyl-1H-
indole 24 (81 mg, 0.3 mmol, 1.0 equiv.)] that was dried beforehand under vacuum at room
temperature for 3 h. The reaction mixture was heated to 110°C for 18 h under argon
atmosphere, then allowed to cool to room temperature and then iodomethane (0.75 ml, 12
mmol, 40 equiv.) was added. The mixture was stirred at room temperature for 2 d and was
then poured into water (20 ml). The aqueous layer was extracted with diethyl ether (3 x 20
ml) and the combined organic layer was then washed with water (4 x 20 ml) and brine (20
ml), dried over sodium sulfate and removed in vacuo. The residue was purified by column
chromatography on silica gel (10:90, then 50:50 ethyl acetate/ hexane) to give 1-methyl-4-
(methylsulfonyl)benzene' 29 as a white solid [(i) 37 mg, 73 %] [(ii) 4] mg, 81 %]; mp 84-
85°C (lit.*® mp 88°C); (Found: [M+NH,]" 188.0740. CgH4sNO,S requires [M+NH,]",
188.0740); (KBr)/cm™ 3018 (Ar-H), 2926 (C-H), 1300 (SO,), 1148 (SO»); & (CDCl3) 2.45
(3H, s, CH3), 3.03 (3H, s, CH3), 7.36 (2H, d, J 7.9, ArH), 7.82 (2H, m, ArH); éc (CDCl;) 22.1
(CHs3), 45.1 (CH3), 128.4 (CH), 130.5 (CH), 128.3 (C), 145.2 (C); m/z (EI) 170 (M", 27%),
155 (40), 107 (40), 91 (100), 77 (40), 65 (78), 51 (32).
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Section 2 Computational Study

Computational Methods

The structures of the neutral compounds 5-7, 10 and 24-26 (see main text for numbering)
and their respective radical anions were optimized at the density functional level of theory,”"
 where the B3LYP functional**’ was used in conjunction with the 6-311++G(d,p) basis set.
3032 The Gaussian03 program™ was used for all calculations. The charge distribution for each
system was calculated using the natural bond order analysis®*>  as implemented in
Gaussian03.

Reorganization Energies

In order to obtain a balanced description of the relative energies of the cationic, anionic
and neutral species of the molecules, single point calculations of the gas phase optimized
structures were performed using a dielectric continuum model of the solvent. These
calculations were performed with the same functional and basis set combination described
above while the polarizable continuum model’® with a dielectric constant of 38.3 was used to
model the DMF solvent. The single point energy calculations in the solvent phase were used
to obtain the energies used in the calculation of the internal reorganization energy (A;).

The internal reorganization energy associated with the electron transfer was calculated as
described in our previous work on the donor compound®’ and also in the work of others. ***
As a first approximation®' the activation energy can be calculated from Marcus theory (eq. 1)
using the internal reorganization energies and the reaction free energies.

. A AG
AG" =Zi(14+ 2Ry 1
4( /1,.) (1)

Table S1. Activation and reaction free energies for the electron transfer from 3. All energies
are in kcal/mol.

Acceptor AG AGr
5 6.1 -8.7
6 5.1 -13.3
7 254 24.9
10 13.9 -1.7
24 11.8 -1.5
25 10.7 -5.2
26 27.0 26.7

The electron transfer reactions involving 7 and 26 are clearly less favored both kinetically
and thermodynamically in comparison to the other acceptors studied in this work. The initial
electron transfer requires the surmounting of a large barrier and the high endothermicity of
these reactions, due to the relative instability of the radical anions of 7 and 26, imply that the
donor-acceptor complex is not sufficiently stable to support this electron transfer.

Structures

The acceptor molecules, in their neutral states, were optimized at the DFT level described
above. The resulting structures were subsequently re-optimized in the desired ionized states,
i.e., as radical anions. The optimized structures of the neutral and radical anion species are
shown in Figures S1 and S2. The charge distributions for the radical anions are also indicated.
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Figure S1. Optimized structures of 5-7, 10. The partial fragment charges (e) of the radical
anions derived from the neutral compounds are shown.

Neutral Radical Anion

S15



Figure S2. Optimized structures of 24-26. The partial fragment charges (e) of the radical
anions derived from the neutral compounds are shown.

Neutral Radical Anion
24
25
26

For the disulfone (10) and the arylsulfones (5-7) the addition of an electron clearly results
in the formation of the sulfinate anion (see charge distributions in Figure S1). Furthermore,
the addition of an electron to 5, 6, and 10, results in spontaneous dissociation of the
compounds to form the sulfinate anion. The inspection of the LUMOs of these compounds
suggest that the electron will be delivered into an orbital which has a strong overlap with the
c*-orbital of the scissile C—S bond (See Figure S3 for the LUMOs of 5 and 7). However for
7 there is much less overlap of the LUMO with the o*-orbital of the scissile C—S bond and
thus the addition of an electron does not lead to the spontaneous dissociation of the
compound. However, the radical anion of 7 does have an elongated C—S bond (1.889 A >
1.945 A) and the calculated activation barrier for the dissociation of this species into a
sulfinate anion and alkyl radical is only 2 kcal/mol (B3LYP/6-31G(d,p) TS optimization with
a frequency calculation confirm the imaginary mode for this species to be consistent with the
breaking of the C—S bond).
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Figure S3. Comparison of the LUMOs in 5 and 7.

The relatively low activation energy required for the dissociation of the radical anion
derived from 7 clarifies that the stability of the donor-acceptor complex is not sufficient to
support the formation of the radical anion, as this reaction was not observed experimentally.

The sulfonamides (24-26) exhibit somewhat different characteristics. For 24 and 25, the
additional electron clearly results in the N—S bond scission, however, the fragments remain
proximal and the additional negative charge is shared between both species. In 24 the
formation of an amide anion appears to be most likely with the NBO analysis indicating a
total charge on this fragment of -0.66 e, while the arenesulfonyl unit bears the smaller charge
of -0.34 e. This is reflected in the orbital diagrams (Figure S4), where the highest energy -
electron is shared between the two fragments, although is predominantly located on the indole
anion. This situation is reversed in 25, where the shared electron is primarily on the sulfinate,
as is reflected in the charge distribution (see Figure S2).

Figure S4. Comparison of the SOMOs in the radical anions derived from 24 and 25.
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The nature of the fragments resulting from the cleavage of the sulfonamides upon electron
addition is dependent primarily on the functional groups. The aromatic indole in 24 is able to
delocalize the additional negative charge and as such an indole anion is preferentially formed
over the sulfinate. This aromatic stabilization is present to a lesser extent in 25, with a smaller
amount of delocalization to the aniline substituent. As such, the negative charge resides
primarily on the sulfinate.

The radical anion of the piperidine derivative (26) does not spontaneously dissociate to
form the sulfinate anion. However, the calculated activation barrier for the dissociation of this
species is 0.3 kcal/mol (B3LYP/6-31G(d,p) TS optimization and frequency calculation).

Figure S5. LUMO of 24, 25 and 26.

[ L&

The barriers to fragmentation of the radical anions of 7 and 26 are small and as such it is clear
that the lack of reactivity for 7 and 26 is due to the much higher activation energy associated
with the initial electron transfer (see Table S1). Nonetheless, the orbital analysis presented
above indicates that the cause of the dissociation barriers is the lesser degree of orbital overlap
between the LUMO of the acceptor and its scissile X—S bond.
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Tt 7388

Current Data Pargacters
e ==
EXPMD 1
PROCND 1

F2 - hcquisition Parsseters
. 20050428

Time 8.52

9 INGTRIM 400
PAOBND 6 oma O IH
PULPACG 0
m 65536
SOLVERT el
s 16
s 2
5H 5223685 W
FIORES 0. 125483 bz
AD 3.8846367 sec
RS 8.6
o 60,600 uIec
e 5.00 wacc
® 0.0 K
o 0. 10000000 stc
snssssssssss CHINMEL ] sesessasnsnes
(1=
2] 7.50 usec
AL -3.00 a8
w0 4001332040 Wiz
F2 - Processing parameters
51
5 4001300077 WHz
o ™
Y ]
e 0.30 Mt
] [
FC “m

F: | E
g -
rerrt i TITTrrrrrri 1 TVTr T VT 1151

1
ppm 9 B 7 ] ] 4 | 2 i a S34
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Person 1-3
f5237
B13Cjmoa_np COC13 u jam 108

2 g 11 38 g g
€ BRE ERE L H
Corrent Oats Peramsters
NANE oy
PO 2
PROCND 1
Qate_
Time
INSTRLN
00
PULPROG
m
SOLVENT
NS
*-]
B
FIDRES
n
G
o
DE
1E
1]
o3
o
CELTA
sessssasense CHAMMEL f] sessssssasses
oA A |
CPOPRG2 waltzif
NJC2 H
POPO2 9000 usec
LF) =3.00 o
SF02 400, 1318005 Mz
F2 = Processing peraseters
14 63936
5 1006127559 Mz
Wi
558 Q
8 1.00 Mz
&8 a
°C 4.0
10 WA plot paraseters
= 24.50 cm
cy 8.00 cm
Fip 220,000 pom
Fi 2213480 Wy
Fap =10.000 pom
F2 =1006.13 Wr
PPMCH 5.38776 poa/om
HICH $44.52789 Hz/cm
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fs239
EprotoniS_np COC13 u jam 112

FEERERER
" LTI g
Rkl N, oo
O\\ //O Barent Data Furvestars
S oo :
N\ oo '
O O 2 - Acguisition Parsseters
Date_ 2006069
L] 16
s 2
e 223 688 Hr
FIDRES 0 12843 W
] 3.9845367 sac
£ 4.7
o 60,800 vaec
= 6.00 usec
e 0.0 K
o 0.10000000 wec
51
£ 400, 1001 TS W
N N
558 [
It 0.30 v
@ [}
o L0
1D W61 plot parascters
o 24.50 ca
o 14.75 cu
1P 5.500 poa
£l 0124 Mt
® -850 poa
£ -200.06 Hz
PN 040816 poa/cn
HICH 163, 31836 Hafca
F
JA Re
i A |z:! 45
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Person 1-5
fs dimethyl bissulfone
B13Cdec_np COC13 u jam 102

Brgseazes & §R8 G
i CEERER I 3 RRe o
0] 0] P——
\\ // MAME De1oTe
S S EXPHO 1
\ / PROCNO 1
\ / F2 - Mequisition Persseters
O O Date,_ 20061008
Tine 215
DETAN aon_a00
MOBD G P
10 PALPROS 19030
n 16384
SOLVENT o3
S 2048
08 2
St 24154.590 Wz
FIDFES 1.,474279 Mz
" ©.3391998 sec
G 0P
™ 20.700 usee
o 7,14 usec
T 300.0 K
0 0.63999999 sec
o ©.03000000 sec
sssssssssass (HAMMEL 1] ssssssssssnas
M 13
P 6.50 usec
BLI -3.00 08
sF04 1006237064 ez
CHANNEL 12
cPOPRG2 altzis
ez th
POz 150.00 usec
BT -3.00 o8
ez 10.00 8
For 400 138006 Mz
F2 - Processing pecaseters
st
& 1006127436 iz
E= [
8 1.00 Hz
= [}
aC 2.00
10 1 glot perswsters
cx 24.50 ca
cY 15,29 ca
e 220,000 ppu
Fi 22134.80 W
rap -10.000 pom
f2 ~1008.13 K
] 9.38776 ppa/cn
HITH §44,92783 Hz/fon
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Person 1-4
MY179
BprotoniG_np COC13 u jam 45

7.27008

Lo )
-2.42883
2.51080

—
L

SO, SO;

12§ 2.96 cn
FiP 9.500

Fi 3801.24 Wz
F® -0.500 pos
F2 =200.06 e
PPNCN 040815 poafon
Hacw 16331836 Hifon

A

L

i g EE § g

] m =i Imi - -
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Person 1-4
HY1794
P13Ccpoept3_1 COC13 u jam 104

AE § B g B38 H] 2
& E3 3 § 3 RR A s
Current OData Paraseters
NANE 080806
EXPMO 1
PROCMO 1
F2 - Acquisition Persseters
20060202
50, S0,
e
K
o
e
L
K
11 C
-
useC
o
L
CPOPAG2 waltzif
Ll=] EL
PCPO2 40,00 usec
LH =3.00 08
A2 18.90 08
o 400, 1316006 Mz
F2 - Processing parassters
51
& 100 6127221 Mz
WOW L]
558 o
e 1.00 H2
68 o
1D N plot parameters
= 24.50 ca
cr 26.63 cn
F1P 150.000 ppa
F1 15091.91 Hz
2P ~0.000 pps
F2 ~0.00 Wz
PPMON 6.12248 poafem
HICH 615.99628 H/ce
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Person 1-4
MY15948
Bprotoni6_np COC13 u jam 35

558 P Eﬁéﬁ GEASER 53388 ] E
: TR L S L
“&N\hh Lol o oo L - -
Current Data Paraseters
NAME DB3512
EXPHO 1
PAOCHD 1
F2 = Acquisition Parameters
Date. 20060412
Tine 15.04
INSTRUN cox_400
PROBHD 5 mm G4 1M
PULPROG g3
1o $5516
SOLVENT coci3
NS 16
O 05 2
/) W\ e 8273685 M
S S FIORES 0.125483 Hz
A 39046367 sec
/7 A\ 6 322.5
(@) O b 0,600 usec
OE 6.00 usec
TE 00.0 K
o 0.10000000 sec
CHAMNEL 1
HUCH H
L 7.50 usec
i -3.00 98
SFO0L 4001332010 Wz
12 F2 - Processing paramseters
s1 32768
& 4001300175 Mz
oW EN
558 o
LB 0.30 Hz
=] 0
PC 4.00
10 WML plok paraneters
£x 24,50 cn
(4] 24.30 cn
FIP 10.000 pes
Fi 4001.30 W
@ 0.000 pea
2 0.00 K
PONCN 0.40846 pon/cm
HICH 163, 31836 Hz/cn
A L N _
= - - | o= P | ]
i Ef Gl g 4 g
- il || o = o o ol i
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Person 1-4
MY1948
@13Ccpoept3_1 COC13 u jam 7

= ] 5
: 8 5E oposgg g 358 3 3 5
§ B8 GZURER s REE LI N
Qurrent Data Paraseters
NAME 003568
EXPH0 1
00 :
F2 - Acguisition Paraseters
S// \\S Date_ 20060415
/ A\
1 -3.00 o8
SFO1 1006237954 Wiz
CHANMEL 12
CROPRG2 waltzib
ez "
pcPaz2 90.00 usec
P2 3.00 08
2 18.90 98
SFo2 4001318006 heir
F2 - Processing praseters
51 65836
SF 1006427221 W
o Ex
= 3
LB 1.00 He
@ [
PC 2.00
10 MW Blot parameters
o 24980 cn
or 19.94 cn
E1p 150.000 pom
F1 19091.91 K2
2 -0.
F2 =0.00 Mz
PPMCH . 12248 ppa/ea
HIEH 615,99628 Hefcn
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Bprotonib_np COC13 u jam 105

2. 72089
-2, 70187
2.68324

o
T X
_/_

Currert Oata Faraseters
NAME. a7
EXPND 1
PROCND 1

F2 - Acquisition Faraseters
20080308

Date_
Time 20.52
( INSTAUN aon_600
PAOBHD S 0F H
PULPROG 2930
™ 36
() E; SOLVENT cociy
2 NS 16

] 2
0-,S 13 e 5223 685 Hr
2 FI0RES 0325483 H
i 3.9845387 sec
G .9
oW 60,800 usec
0E 5.00 usec
TE 300.0 K
o 0. 10000000 sec
........... CHANEL 1] sssssmsmmrnns
wct 1
2 7.50 usec
PLE -3.00 08
01 4004332010 Wiz
F2 - Processing paraneters
( 51 @
aF 4001300067 Mz
W M
830 o
LB 0.30 K
J ] o
| L1 400
10 16 plaot paraseters
Cx 24.50 on
ey 3.20 ca
Fip 500 ppa
F1 300124 Kz
[ -0.500 pom
2 -200.06 M
PEMCH 0.40815 ppm/en
HICK 16331836 He/ca

T
4,080

! : 5
Lt I S L B LB B B L LB IR ||||r|||!|||'|.'.|||[||||||||'I|l||'r1fr||||\'T||||1

T [
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Person 1-5
fs204
B13Cjmod_np COC13 u jam 105

&

0,S
0,S 13

142,270

437285
434, 468

128,477

125.878

2,841

#z8
ERE

Current Data Parameters

EXPNO 2
PROCKO 1
F2 - Acquisition Parassters
Date_ 20050308
Tine 21.29
INSTRUN
PROBHD 5 mm ONP 1H
PULPACG imad
o 65536
SOLVENT coc13
400
05 4
Sl 24154,580 Hz
FIDRES 0.368570 Hz
AG 1.3566452 sec
AG 20642.5
o 20.700 usec
0 7.14 usec
TE 300.0 K
o 4.00000000 sec
k] 0.00000300 sec
0.00670000 sec
DELTA 0.00000880 sec
CHANNEL f1
L= 13
Py 7.70 usec
P2 15,40 usec
Al -3.00 08
SFoL 100. 6237964 Mz
CHANMEL 2
CPOPRGZ waltzi6
NC2 1H
PCPO2 90.00 usec
2 -3.00 o8
ALIZ 18,90 g8
SFO2 400, 1318006 MHz

F2 - Processing paraseters
SI 5536

SF 100. 6127684 MHz
WO EN

s [

1] 1.00 Hz

] ]

PC 4.00

10 WA plot parsasters

cx 24.50 cn

oY 3.42 cn

FiP 220.000 ppa

F1 2213481 Hz
Far -10.000 ppa
F2 ~1006.13 Hr
PPMCY 9.36776 pen/ca
HICH 944.52002 HMz/ca
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fs241
Bprotoni6_np COC13 v jam 109

; P B P

P

14

M

1.26748
_..-""_ 27020
E)

NIME

EXPND 1
PROCHD 1

F2 - Acguisition Paraseters
Date_ 2os0a28

Time 9%
INSTRUM don_d0d
CAOBHD 5 oem G M
PULPRCG 9%

m ]
SOLVENT =t

N5 16

] 2

S 823,665 M
FIRES 0125483 Wz
“ 3.9986307 sex
A6 90.5

[ 60,800 usec
[ 6.00 usec
TE 300.0 K
(1] 0.10000000 sec
sssscsssssns CHUMBEL [l seeeresreeees
L] 1H

Pt 7.50 usec
s -3.00 08
01 4001332040 Wi

F2 = Processing paraseters

51

o 400.1300171 Wiz
WO N

5 o

LB 0.20 1

] o

PC 4.00

10 WHA plot paraseters

=] 24.50 ca
o 14.75 e
E1p .50 poa
1 00124 He
[ -0.500 pow
2 =200.06 H
PRNEH 0. 40816 ponfen
HICH 16,3183 Hefen

£

3 2 e

B i s
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Person 1-5
fs241
B13C mod_np COC13 u jam 109

pon
137,168
133.797
154

— 77.562
.24
76.925

55704
——— {5053

Current Data Parasgters

Exen 2

FROCHO 1
F2 - Acquisition Parasaters
Date_ 20000429
Time 10.13
INSTRM g _400
PROBMD S ma G 1M
PULPROG ymod
™ 5%
SOLVENT ]
W %0
14 - :
S 24154590 2
FIDRES 0.368570 Mz
a5
]
o
.3
TE
o
013
020
DELTA
L] 130
B 7.70 e
2 15,40 usee
Al -3.00 08
01 1006237964 Wiz
amsmasssnes CHAMIEL 2 sssssssmsssss
CROPRG2 waltzte
ez !H
] 92.00 usec
ne 3.0 @
L2 18.90 o8
sFo2 400, LHB006 Wiz
F2 - Processing parassters
51 E5536
s 100 6127554 WAT
WIW ]
558 [
LB 1.00 W
58 ]
£ .
10 M4 plot parasaters
=] 24.50 cm
8.00 ca
220.000 pan
22434.80 He
-10.000 ppa
-1006.43 Wt
9, 39776 ppefen

44, 52789 Hifem
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Person 1-4
NY193A
Eprotoni6_np COC13 v jam 17

8 R TR

pcpe g pffer e 3 b

@™

7.

7,

7

7.8

7

7

7.6

r

e

7

7

7.60

7

7

7

7.

?

:
— .21

Current Date Perameters

NAME. 081839
EXPND 1
PROCND 1

F2 - Acquisition Paraseters
Date. 20050227

Tine 11.47
INSTRM aox_a00
OB 5 Em 30 W
auLFROS 530
™ 65536
SOLVENT cocla
S 16
SO H :
2 o 8223 605 Mr
Fl0RES 0.125493 Mz
3.9845387 sec
AG 80.6
o €0.800 usec
= .00 usec
T 300.0 K
0 0.10000000 Bec
15 ............ [ PR—
MU H
P 7.50 usec
L&} 3,00 o8
w01 400.1332010 Wiz
2 - Processing perassbers
5
¥ 00 1300171 Kz
Wk N
550 [}
L8 0.30 Mz
= 0
P 4,00
10 98 slot. paremsiers
24.50 ca
F\‘ 14,82 ca
Fip 10.000 apa.
1 4001.30
rap 0.000 pon
2 0,00 Hz
PPHEN 040616 ppa/ce
HICH 163, 31836 Hafen

P B . A VA A U . B

T
—‘—---_._

= 5|

8 2 g 3 2 8

it b b ; il Joil Inil |
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Person 1-4
HY193A

B13Ccpdept3_1 COC13 v jam 100

138537

ongaydind nd d-J

i

133.927

910

i

el sl vy e,

Fh | e P

T T

T T r T T F [T I r T riTTT

ppm 140

L N R N R N N R R R

120

S0,

15

100

bl

64,679

a0 b

26.318 1

Current Data Parameters
MANE naca7

Time xR0
INETRM dpx_400
PROBHD S e 0N IH
PULPAOG g0
m 6353
SOLVENT coci3
L 1024
] 2
e 24154.550 1z
FIDRES 0.368570 He
A2 1. W6682 nec
L 2988
m 20.700 usec
o 7.14 usec
TE 300.0 K
o 0. 10000000 sec
01 0. 03000000 sec
wcy 13
y 7.70 usec
L) -3.00 @
SF01 1006237964 MHz
CHAMMEL 12
CPOPAG2 waltzib
a2 "
PCPOZ 90.00 usec
Az =3.00 0B
PLI2 18.50 0
= 2001316006 M1
F2 - Processing paraseters
=1 [
& 100 6127221 W
L] 2]
bl o
L8 .00 Mz
] o
R 200
10 WA plot parsmeters
24.50 en
5] 14.77 ca
FiP 150.000 ppm
Fi 1509191 Mz
Fap =0.000 ppa
F2 -0.00 Hz
PHCH 6.12245 ppafen
HICN 615.99628 Hz/cn

L N N N AR AR RN

S47



Person 1-9
GA 134
BprotoniG_np COC13 u jam 108

S L B s L

m t Data Paraseters
Da2u4s2
b 1
PROCN 1
F2 - hesulaition Facemetars
Date_
Tise s
INSTRM don_e00
PROBHD S 1M
PULPROG 5%
] e
SO SoLVENT coci3
2 " i
s 2
S B8223.6685 Hz
FI0ES 0126483 bz
" 3.9946397 sec
6 101.8
] 60,800 usec
o 6.00 usec
T 0.0 K
1 6 o1 0.10000000 sec
t— L T ——
e I
Py 7.50 usec
Py -3.00 6B
501 400.4392010 etz
F2 - Processing paraseters
51 32768
= 400, 1300195 Wiz
o o
558 a
) 0.30 M
@ ]
c o
10 6 plot parsmsters
2450 cn
Cl’ 7.9 cn
Fip 9.000 pom
F1 301,47 he
3 -1.000 ppa
F2 ~400.13 Wz
] 0.40816 ppac
zcw 163, 34036 ¥a/ca
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W WY

[!_|_!|’IIIIII'||'-'_'IIJIII HBLNL L L L N B B o e e I T T AL I o e I e e |
ppm B 6 El 4 El 2 1 o

S48



Person 1-9
GA 134
13CHmod_np COC13 u jam 108

ELE 8 ia ¥
RRE oA =
SO,
Current Cata Paraseters
092412
EXPND 2
PROCAD 1
F2 = Acquisition Persssters
Date_ 20061110
Time 0.57
INSTRUN opr_a00
16 PROBHD Sem 0P 1M
PULPROG jmod
m 16384
SOLVENT o3
L] 400
0s 4
BMH 24154590 Hr
FIDRES. 1.474279 Hz
A 0.3391988 sec
A6 11588.2
oW 20.700 usec
DE 7.14 usec
TE 0.0 K
o 4.00000000 sec
03 0.00000300 sec
020 0.00670000 sec
DELTA 0.00000828 sec
CHARMEL 1
L=} 1x
P 6.50 usec
PR 13.00 usec
L% =3.00 a8
™ - . SFO1 100. 6237964 Mz
I cHaweL 12
CPOPRAG2 waltzif
c2 1l
PCPOR 150.00 usec
Az =3.00 @B
Az 10.00 o8
SF02 400, 11B006 Mz
F2 - Processing parassters
81 63536
F 100, G127844 Mz
WOW EM
558
w 1.00 Mz
(-] L]
PC 3.0
10 N plot paraseters
cx 24.50 ca
oY 6.06 ca
Fip 144,712 pps
F1 14558 .86 Wr
e B.245 ppa
F2 829,80 Mz
PPMCN 5.57006 ppa/cn
HICN 560, 41870 Hz/ce
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B
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T

2
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Current Data Paraseiers
NAME. Dazars

EXPND 1
PROCND 1

F2 - acquisition Parameters
Date_ 20060316

Time 5.04
INSTRUM dpx_4
PhBD 9 ma GRFIH
PULPR0G 1930
™ e
SOLVENT Cocl3
16

oS 2
S 8223.665 W
FIDAES 0128403 Wz
a 3.9846387 sec
L 90.9
ow 60,800 usec
DE .00 usec
13 000K
] 0.10000000 sec

CHAMMEL 11
Kot 1
" 7.50 usec
Py <1.00 a8
sFo1 400, 1332010 Mz

F2 - Processing parameters
51 22064

5F 400 12930 Wy
HiW N

550 o

L8 0.30 M

=] (]

e 400

U MR plot parsmeters

cx 24.50 cn

cY 2.3 e
Fp 5.500 pom
F1 305,23 M
g -0.500 pos
2 =200.06 M
e 0.40826 pom/cn
HIcH 16321836 Hrfea

6

]

4

LN e S

3

H

LIRS LI L B e
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Person 1-5
fs213
B13Cjmod_np COC13 u jam 116

1 8 § 838 B8 i 28§
g 8 B8E KRE 5 AEs

— 34,130
TT— .70

Current Data Paraseters
RANE

082475
EXPRD 2
PROCND 1
F2 - Acquisition Porameters
Date_ 20060318
Time 5.41
INSTRUM dox_400
PROBHD  Gma GNP I
PULPROG jmod
17 s s
SOLVENT coc13
NS 400
o5 4
SHH 24154.590 Hz
FIDRES 0.368570 Hz
“m 1.3566452 sec
RS 11585.2
oW 20.700 usec
e 7.14 usec
TE 300.0 K
o 4,00000000 sec
o3 0.00000300 sec
020 0.00670000 sec
DELTA 0.00000980 sec
CHAMNEL 1
NuCy 13
P4 7.70 usec
2 15.40 usec
PLL =3.00 d8
SFO1 100. 6237964 WHz
CHAMNEL 12
CPOPRG2 waltzi6
[l H
PcPO2 90.00 usec
P2 -3.00 @8
A2 16.90 o8
SFO2 4004316006 Mz

F2 - Processing perameters
SI

65536
5 1006427588 MHz
WOW EN
558 Q
LB 1.00 He
] Q
L 4.00
10 NMA plot parameters
ox 24.50 cm
cy 8.00 cm
FiP 220,000 ppm
F1 2213481 Mz
Fep -10.000 pps
F2 =1006.13 Hz
PPHCH 9.38776 ppafca
HICH 94452795 Hz/cm
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Person 1-4
PhS02He
Bprotoni6_np COC13 u jam 66

05753
T30

Current Data Paraseters
KA 083008

EXPNO 1
PROCND 1
F2 - Acouinition Parmseiers
Date_ 20060330
Tine 10.38
INSTRN oox_400
PROBHI S em W 1H
AULPROS 2930
0 55536
SOLYENT oocla

16
o5 2
B B2 645 M
FIORES 0.975483 Wz
- 3_5645387 wec
L] 203.2
] 60800 usec
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