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General Remarks: "H NMR and ?C NMR were recorded on a Bruker AC-300 FT ('H: 300 MHz,
Bc: 75 MHz) using TMS as internal reference. The chemical shifts () and coupling constants (J)
were expressed in ppm and Hz respectively. Infrared samples were recorded on a Perkin-Elmer
2000 FTIR spectrometer. HPLC analysis was carried out on an Agilent 1100 series HPLC with a
multiple wavelength detector. Chiralpak OD columns was purchased from Daicel Chemical
Industries, LTD. Hexane: 2-propanol = 80:20, flow rate = 0.45 mL/min, T = 23°C, UV = 254 nm.

1. Experimental Section.

Instruments: The instrument for electrolysis is dual display potentiostat (CJS-292) (made in
China). Cyclic voltammetric (CV) experiments were carried out with a CHI400A system (USA
CH Instruments) in a conventional three-electrode cell in the presence of supporting electrolyte.
The anode electrode is Pt (1.0x1.0 sz) or a graphite (diameter 0.5 cm) while the cathode
electrode is graphite (diameter 0.5 cm). A saturated calomel electrode (SCE) were used as the
reference clectrode. CH3;CN and CH,Cl, were distilled from CaH, Et;N, THF, hexane and 1,
4-dioxane were distilled from sodium/benzophenone. CCly and CHCI; were dried over calcium

chloride and distilled. Caution: Azides and diazoalkanes may be hazardous and/or explosive.

Representative procedures for imidation of tertiary amines: An undivided cell was equipped
with a magnet stirrer, two graphite electrode both as the working electrode and the counter
electrode respectively. In the electrolytic cell a solution of TsN3 (0.2 mmol), tertiary amine (0.4
mmol), BusNPF¢ (0.3 mmol) in CH;CN (6 mL) was added. In addition, for the safety, a gas tube
was installed in the electrolytic cell and the terminal of this gas tube was inserted in the excess
solution of benzoic acid (1.22g, 10 mmol, benzoic acid dissolved in CH3;CN) in a two-neck flask.
One of the two necks was equipped with a buffer balloon for the safe. The electrolyte was allowed
to stir and the electrolysis was carried out at a constant current of 4 mA (electrode square 1.6 crnz)

at ambient temperature (25+1°C) for 3 h until the quantity of the electricity 2.2 F/mol was passed.

Upon completion of the reaction, the solvent was removed with a rotary evaporator. The residue
was washed with anhydrous ether (3x10 mL) and the insoluble BusNPF4 was filtered and dried for
next use. The filtrate was combined and the solvent was removed with a rotary evaporator. The
residue was purified by column chromatography on silica gel. The schematic diagram is listed as

follows:

henzoic acid solution

Representative procedures for imidation of secondary amines: An undivided cell was
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equipped with a magnet stirrer, two graphite electrode both as the working electrode and the
counter electrode respectively. In this cell a solution of TsN; (0.2 mmol), secondary amine (0.6
mmol), BusNPF (0.3 mmol) in CH;CN (6 mL) was added. The electrolyte was allowed to stir and
the electrolysis was carried out at a constant current of 6 mA (electrode square 1.6 cm”) at ambient

temperature (25+1°C) for 3 h until the quantity of the electricity 3.4 F/mol was passed. Upon

completion of the reaction, the solvent was removed with a rotary evaporator. The residue was
washed with anhydrous ether (3%x10 mL) and the insoluble BusNPF¢ was filtered and dried for
next use. The filtrate was combined and the solvent was removed with a rotary evaporator. The
residue was purified by column chromatography on silica gel (Ditto for the handling of

diazoalkanes).

Representative procedures for imidation of primary amines: An undivided cell was equipped
with a magnet stirrer, two graphite electrode both as the working electrode and the counter
electrode respectively. In this cell a solution of TsNj (0.2 mmol), primary amine (1.0 mmol),
BuyNPFg (0.3 mmol) in CHCI; (6 mL) was added. The electrolyte was allowed to stir and the
electrolysis was carried out at a constant current of 7 mA (electrode square 1.6 cm”) at ambient

temperature (25+1°C) for 3 h until the quantity of the electricity 3.9 F/mol was passed. Upon

completion of the reaction, the solvent was removed with a rotary evaporator. The residue was
washed with anhydrous ether (3%x10 mL) and the insoluble BusNPF¢ was filtered and dried for
next use. The filtrate was combined and the solvent was removed with a rotary evaporator. The
residue was purified by column chromatography on silica gel (Ditto for the handling of

diazoalkanes).
Experimental details for the capture of radical cation A:

An undivided cell was equipped with a magnet stirrer, two graphite electrode both as the working
electrode and the counter electrode respectively. In this cell a solution of triethylamine (5 mmol),
BuyNPF; (0.3 mmol) in CHCI; (6 mL) was added. The electrolyte was allowed to stir and the
electrolysis was carried out at a constant current of 4 mA (electrode square 1.6 cm”) at ambient

temperature (25+1°C) for 0.5 h. Then the electrolyte was frozen by liquid nitrogen. The EPR

measurements were performed with a Braker Elexsys X-band (9.7 GHz) E580 EPR spectrometer
at room temperature (Ditto for the handling of diazoalkanes).

The X-band EPR measurement was conducted at room temperature and the result was shown in
Figure 1. The characterized g- value of the radical was 2.0022. The EPR simulation demonstrated
that the magnetic interactions between the unpaired electron and one "N and six equivalent 'H
(see A in Scheme 1) gave rise to the resolved isotropic hyperfine constants, A4y (43.69 MHz) and
Ay (30.98 MHz) displayed in Figure 1.

Experimental details for the measurement of CV of Et;N:

The cyclic voltammetry (CV) of Et;N was measured in 0.05 M n-BuysNPF¢/CH3CN. As shown in
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Figure S1 (Supporting Information, SI), the value of +1.60 V (vs SCE) in trace b (green) indicated
the oxidation potential of Et;N in acetonitrile while trace a (red) showed that blank solution was
not electroactive in the potential window of interest.
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Figure S1. Cyclic voltammetry (CV) curves of a) 0.05 M n-BusNPF¢/CH;CN (red), b) 1mmol
Et;N, 0.05 M n-BuyNPF¢/CH3CN (green), recorded at a glassy carbon electrode (diameter 4.0

mm), Scan rate: 100 mV s, at room temperature.
Experimental details for the optimization of the reaction conditions:

The optimization of the reaction conditions was achieved by screening different solvents and
electrodes, as shown in Table S1. When the platinum anode was replaced with a graphite anode,
the reaction yield was hexane, and H,O hardly gave the desired product and the use of MeOH and
THF afforded the product with poor yields (Table S1, entries 8-14). In comparison with
acetonitrile, the solvent CHCl; gave almost the same yield under the same condition while CH,Cl,
gave a moderate yield (Table S1, entries 3-7). Therefore CH;CN and CHCIl; should be the best
solvents. Taking all factors into the consideration, the standard reaction condition was established
as follows: CH;CN as the solvent, BuyNPF as the electrolyte, graphite as both anode and cathode.

Table S1. Synthesis of sulfonyl amidine under various conditions®

/\N/\ -e ﬂ//—N/_
G = C
8
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entry solvent anode cathode yield(%)"
1 CH;CN Pt C 67
2 CH,;CN C C 96
3 CH.Cl, Pt C 45
4 CH,Cl, C C 68
5 CH.Cl, Pt Pt 39
6 CHCl; Pt C 73
7 CHCl; C C 94
8 1,4-dioxane Pt C trace
9 1,4-dioxane C C trace
10 CCl, C C N.D.
11 hexane C C N.D.
12 THF C C 38
13 MeOH C C 33
14¢ H,O C C trace

“ Reaction conditions: the mixture of 0.2 mmol of TsN3, 0.4 mmol of triethylamine, 0.3 mmol Bus;NPFg and 6 mL of solvent
was stirred and electrolyzed with constant current of 4 mA at room temperature for 3 h. * Isolated yield based on TsNj. ¢ Reaction
conditions: the mixture of 0.2 mmol of TsN3, 0.4 mmol of triethylamine, 0.3 mmol KNO; and 6 mL of H,0O was stirred and
electrolyzed with constant current of 20 mA at room temperature for 3 h.

Experimental details for the investigation of reaction mechanism:

The electrolysis of TsN3 and Et;N was performed separately. After electrolysis of TsN; alone for 3
h, Et;N was added and stirred for 1 h. Afterwards, TsNj3 could be recovered with a yield of 98%
and no product was detected. In the parallel electrolysis of Et;N for 3 h, the solution color was
changed from colorless into yellow. When TsN3 was added to this yellow solution and the mixture
was stirred for 1 h, the corresponding sulfonyl amidine was obtained with a yield of 88%. These
results showed that only Et;N was electroactive substrate in this reaction.

Experimental details for the capture of enamine:

NO,
NO,

IO (- <:§
+ O,N NHN
OZN@N““”Q N @rmo N~

H

Scheme S1

An undivided cell was equipped with a magnet stirrer, two graphite electrode both as the working
electrode and the counter electrode respectively. In this cell a solution of triethylamine (5 mmol),
BuyNPF (0.3 mmol) in CH3CN (6 mL) was electrolyzed. The electrolyte was allowed to stir and
the electrolysis was carried out at a constant current of 4 mA (electrode square 1.6 cm”) at ambient

temperature (25+1°C) for 2 h. Then 2, 4-dinitrobenzenehydrazine (0.100g, 0.5 mmol) was added

and the reaction was quenched with 0.1 N and extracted with ethyl acetate (3x10 mL). The
combined organic layers were washed with brine, dried over sodium sulfate. The filtrate was
concentrated under reduced pressure. The residue was washed with anhydrous ether (3x10 mL)
and the insoluble BuyNPF¢ was filtered and dried for next use. The filtrate was combined and the
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solvent was removed with a rotary evaporator. The residue was purified by column
chromatography on silica gel.

'H-NMR (CDCls, 300 MHz, ppm): 6 = 11.16 (s, 0.43 H), 11.03 (s, 0.95 H), 9.20-9.00 (m, 0.89 H),
8.40-8.20 (m, 1.22 H), 8.00-7.85 (m, 1.25 H), 7.70-7.40 (m, 1.05 H), 7.20-7.00 (m, 0.41 H), 2.14
(d,J=5.4Hz,3 H), 2.08 (d,J=5.7 Hz, 1.5 H).
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Figure S2

Experimental details for the capture of CH,N,:
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@COOH +  CHN, —— @COOMe + N

Scheme S2

Caution: Azides and diazoalkanes may be hazardous and/or explosive. An undivided cell was
equipped with a magnet stirrer, two graphite electrode both as the working electrode and the
counter electrode respectively. In this cell a solution of TsN; (2 mmol), tertiary amine (4 mmol),
BusNPF¢ (0.3 mmol) in CH;CN (6 mL) was added. In addition, for the safety, a gas tube was
installed in the electrolytic cell and the terminal of this gas tube was inserted in the excess solution
of benzoic acid (1.22g, 10 mmol, benzoic acid dissolved in CH;CN) in a two-neck flask. One of
the two necks was equipped with a buffer balloon for the safe. The electrolyte was allowed to stir

and the electrolysis was carried out at a constant current of 4 mA (electrode square 1.6 sz) at
ambient temperature (25+1°C) for 4 h. Upon completion of the reaction, the solvent was removed

with a rotary evaporator. The residue was washed with anhydrous ether (3x10 mL). The filtrate
was combined and the solvent was removed with a rotary evaporator. The residue was purified by

column chromatography on silica gel.

'"H-NMR (CDCl, 300 MHz, ppm): 6 = 8.10-7.90 (m, 2 H), 7.60-7.50 (m, 1 H), 7.50-7.40 (m, 2 H),

3.92 (s, 3 H).
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Figure S3
A representative mechanism for imidation of cyclic tertiary amine:

The mechanism of imidation of cyclic tertiary amine was also proposed as shown in Scheme S3.
First, N-methylpiperidine is oxidized to form iminium ion E through the same route as
triethylamine. It is easier for the cyclic hydrogen to be eliminated to produce iminium jon.”*®h
Then, iminium ion E is attacked by sulfonyl azide (nucleophile) with the release of one molecule

of N (Scheme S3, SI). At the cathode, the proton produced at the anode is reduced to hydrogen.

Anode:
e _H* e
(D= () = () = ()
N N N H N H
| I | I
E

@///N ®
N
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N | N N
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Scheme S3. Proposed mechanism for imidation of cyclic tertiary amine.

Experimental details for the measurment of CV of Et,NH:
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The cyclic voltammetry (CV) of Et,NH was measured in 0.05 M n-BusNPF¢/CH;CN. As shown in
Figure S4 (Supporting Information, SI), the value of +1.80 V (vs SCE) in trace b (green) indicated
the oxidation potential of Et,NH in acetonitrile while trace a (red) showed that blank solution was

not electroactive in the potential window of interest.

0.04

0.00 |- —

-0.04 | ‘

I/ mA

-0.08 |-

N 1 N
3.0 25 20 1.5 1.0 05 0.0
E/V vs SCE

Figure S4. Cyclic voltammetry (CV) curves of a) 0.05 M n-BusNPF¢/CH;CN (red), b) Immol
Et;NH, 0.05 M n-BuyNPF¢/CH3CN (green), recorded at a glassy carbon electrode (diameter 4.0

mm), Scan rate: 100 mV s'l, at room temperature.

Experimental details for the capture of ethylamine:

An undivided cell was equipped with a magnet stirrer, two graphite electrode both as the working
electrode and the counter electrode respectively. In this cell a solution of benzaldehyde (0.5 mmol),
diethylamine (5 mmol), BusNPF¢ (0.3 mmol) in CH3CN (6 mL) was electrolyzed. The electrolyte
was allowed to stir and the electrolysis was carried out at a constant current of 6 mA (electrode

square 1.6 cm?) at ambient temperature (25+1°C) for 4 h. Then the electrolyte was characterized

by GC-MS.
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Figure S5

2. Characterization data of all products.

General Remarks: "H NMR and ?C NMR were recorded on a Bruker AC-300 FT ('H: 300 MHz,
Bc: 75 MHz) using TMS as internal reference. The chemical shifts () and coupling constants (J)

were expressed in ppm and Hz respectively. Infrared samples were recorded on a Perkin-Elmer
2000 FTIR spectrometer.

(E)-N, N-diethyl-N’-tosylformimidamide

C 0 N
ISI_N
(@]

'"H-NMR (CDCls, 300 MHz, ppm): 5 = 8.14 (s, 1 H), 7.75 (d, J = 8.4 Hz, 2 H), 7.25 (d, J = 8.4 Hz,
2 H), 3.60-3.32 (m, 4 H), 2.39 (s, 3 H), 1.31-1.20 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3
H); >C-NMR (CDCls, 75 MHz, ppm): 6 = 158.1, 142.4, 139.9, 129.4, 126.5, 47.2, 41.1, 29.8, 21.6,
14.6, 12.2; IR (liquid film, cm™): v = 2978, 2937, 1610, 1451, 1345, 1298, 1283, 1148, 1087, 955,
875, 817, 768, 674.

(E)-N, N-diethyl-N’-(phenylsulfonyl)formimidamide
(o] / N/_
L -
o

'"H-NMR (CDCl;, 300 MHz, ppm): 6 = 8.16 (s, 1 H), 8.00-7.80 (m, 2 H), 7.60-7.40 (m, 3 H),
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3.60-3.32 (m, 4 H), 1.30-1.24 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3 H); >C-NMR
(CDCls, 75 MHz, ppm): 6 = 158.3, 131.8, 128.9, 128.8, 126.5, 47.2, 41.1, 14.6, 12.2; IR (liquid
film, em™): v = 2978, 2938, 1612, 1447, 1345, 1299, 1149, 1088, 955, 875, 819, 770, 723, 690.

(E)-N, N-diethyl-N’-(4-methoxyphenylsulfonyl)formimidamide

i //—N/_
/O@ﬁ_“' —
O
'"H-NMR (CDCls, 300 MHz, ppm): § = 8.14 (s, 1 H), 7.81 (d, J= 9.0 Hz, 2 H), 6.92 (d, J= 9.0 Hz,
2 H), 3.84 (s, 3 H), 3.53-3.30 (m, 4 H), 1.30-1.20 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3
H); *C-NMR (CDCls, 75 MHz, ppm): 6 = 158.0, 128.5, 113.9, 55.6, 47.1, 41.0, 14.6, 12.2; IR

(liquid film, em™): v = 2977, 2939, 1612, 1499, 1452, 1346, 1290, 1257, 1146, 1090, 1025, 955,
875,768, 676.

(E)-N’-(4-bromophenylsulfonyl)-N, N-diethylformimidamide

i //—N/_
O
(o]

'"H-NMR (CDCls, 300 MHz, ppm): 5 = 8.13 (s, 1 H), 7.75 (d, J = 8.4 Hz, 2 H), 7.59 (d, J = 8.4 Hz,
2 H), 3.53-3.30 (m, 4 H), 1.30-1.20 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3 H); >*C-NMR
(CDCls, 75 MHz, ppm): J = 158.2, 132.0, 128.1, 47.3, 41.2, 14.6, 12.2; IR (liquid film, cm™): v =
2977,2938, 1611, 1449, 1344, 1302, 1271, 1147, 1086, 877, 770, 740.

(E)-N, N-diethyl-N’-(4-nitrophenylsulfonyl)formimidamide

O
y/ N
s s
O

'"H-NMR (CDCl, 300 MHz, ppm): 6 =8.31 (d, J= 9.0 Hz, 2 H), 8.16 (s, 1 H), 8.07 (d, J=9.0 Hz,
2 H), 3.55-3.32 (m, 4 H), 1.33-1.25 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3 H); >*C-NMR
(CDCls, 75 MHz, ppm): 6 = 158.5, 127.8, 124.1, 47.6, 41.4, 14.6, 12.2; IR (liquid film, cm™): v =
2980, 2940, 1613, 1528, 1449, 1345, 1295, 1150, 1086, 957, 881, 853, 732, 686.

(E)-N, N-diethyl-N’-(2-nitrophenylsulfonyl)formimidamide

(0] / N/_
:S:_N/_ \_
o]

NO,

'"H-NMR (CDCl;, 300 MHz, ppm): 6 = 8.30-8.20 (m, 1 H), 8.11 (s, 1 H), 7.80-7.60 (m, 3 H),
3.60-3.32 (m, 4 H), 1.39-1.29 (t, J = 7.2 Hz, 3 H), 1.20-1.10 (t, J = 7.2 Hz, 3 H); "C-NMR
(CDCls, 75 MHz, ppm): 6 = 160.0, 132.8, 132.1, 130.9, 124.1, 47.5, 41.4, 14.5, 12.2; IR (liquid
film, em™): v = 2979, 2939, 1616, 1540, 1344, 1309, 1154, 1121, 880, 772, 607.

(E)-N,N-diethyl-N'-(3-nitrophenylsulfonyl)formimidamide
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'"H-NMR (CDCls, 300 MHz, ppm): 8 = 8.71 (s, 1 H), 8.40-8.34 (m, 1 H), 8.24 (d, /= 7.8 Hz, 1 H),
8.18 (s, 1 H), 7.73-7.60 (m, 1 H), 3.60-3.38 (m, 4 H), 1.35-1.27 (t, /= 7.2 Hz, 3 H), 1.20-1.10 (t, J
= 7.2 Hz, 3 H); *C-NMR (CDCls, 75 MHz, ppm): J = 158.5, 132.3, 130.2, 128.9, 126.4, 121.8,
47.5, 41.4, 14.5, 12.2; IR (liquid film, cm™): v = 2979, 2939, 1613, 1530, 1351, 1156, 1118, 886,
664, 610, 587.

(E)-N'-(2,5-dibromophenylsulfonyl)-N,N-diethylformimidamide

Br. o N/—
L
(|3|

Br

'"H-NMR (CDCls, 300 MHz, ppm): 0 = 8.39 (s, 1 H), 8.29 (s, 1 H), 7.56-7.40 (m, 2 H), 3.60-3.40
(m, 4 H), 1.40-1.29 (t, J= 7.2 Hz, 3 H), 1.25-1.10 (t, J = 7.2 Hz, 3 H); *C-NMR (CDCls, 75 MHz,
ppm): = 160.2, 136.3, 135.9, 133.5, 121.6, 47.5, 41.5, 14.7, 12.1; IR (liquid film, cm™): v = 2978,
2937, 1614, 1445, 1343, 1303, 1153, 1023, 956, 880, 882, 766, 611, 592.

(E)-N'-(((1R,4R)-7,7-dimethyl-2-oxobicyclo[2.2.1]heptan-1-yl)methylsulfonyl)-N,N-diethylfor
mimidamide

\\/:z\::Nfg% °
'H-NMR (CDCls, 300 MHz, ppm): 6 = 8.05 (s, 1 H), 3.55-3.41 (m, 4 H), 3.41-3.35 (m, 1 H),
3.10-2.90 (m, 1 H), 2.75-2.55 (m, 1 H), 2.40-2.20 (m, 1 H), 2.10-1.96 (m, 2 H), 1.95-1.80 (m, 1 H),
1.80-1.60 (m, 1 H), 1.50-1.35 (m, 1 H), 1.35-1.25 (t, J = 7.2 Hz, 3 H), 1.25-1.10 (t, J= 7.2 Hz, 3
H), 1.15 (s, 3 H), 0.85 (s, 3 H); >C-NMR (CDCls, 75 MHz, ppm): § = 158.8, 58.6, 50.8, 48.1,
47.0, 42.8, 42.7, 40.8, 27.1, 24.8, 20.1, 19.8, 14.5, 12.1; IR (liquid film, cm™): v = 2966, 2887,
1744, 1613, 1454, 1352, 1304, 1127, 955, 873, 766.

(E)-N,N-diethyl-N'-(thiophen-2-ylsulfonyl)formimidamide
—
o N
@\g_N//_ N
S 7
o}
'H-NMR (CDCls, 300 MHz, ppm): 6 = 8.15 (s, 1 H), 7.62-7.53 (m, 1 H), 7.50-7.45 (m, 1 H),
7.05-7.00 (m, 1 H), 3.60-3.40 (m, 4 H), 1.40-1.25 (t, J=7.2 Hz, 3 H), 1.23-1.10 (t, /=7.2 Hz, 3

H); PC-NMR (CDCls, 75 MHz, ppm): = 158.4, 130.6, 130.4, 127.0, 47.4, 41.3, 14.6, 12.2; IR
(liquid film, ecm™): v=2977, 2938, 1611, 1451, 1341, 1298, 1133, 1088, 1014, 876, 672.

(E)-N,N-dipropyl-N'-tosylformimidamide
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< 2
O
N Il
\\\ ©

'"H-NMR (CDCls, 300 MHz, ppm): 5 = 8.15 (s, 1 H), 7.75 (d, J = 8.4 Hz, 2 H), 7.25 (d, J = 8.4 Hz,
2 H), 3.40-3.20 (m, 4 H), 2.39 (s, 3 H), 1.68-1.50 (m, 4 H), 1.00-0.80 (m, 6 H); *C-NMR (CDCL,
75 MHz, ppm): & = 159.0, 129.4, 126.5, 54.4, 48.0, 22.1, 21.6, 20.1, 11.3, 11.0; IR (liquid film,
em™): v=2964, 2931, 1607, 1451, 1343, 1297, 1283, 1147, 1087, 909, 877, 674.

(E)-N,N-diisopropyl-N'-tosylformimidamide
o)
O~
N I
> ¢

'"H-NMR (CDCl, 300 MHz, ppm): 3 = 8.25 (s, 1 H), 7.75 (d, J = 8.4 Hz, 2 H), 7.25 (d, J = 8.4 Hz,
2 H), 4.60-4.40 (m, 1 H), 3.80-3.50 (m, 1 H), 2.39 (s, 3 H), 1.31 (d, J= 6.9 Hz, 6 H), 1.21 (d, J =
6.9 Hz, 6 H); "C-NMR (CDCls, 75 MHz, ppm): & = 156.5, 129.4, 126.4, 48.6, 48.0, 23.7, 21.6,
19.8; IR (liquid film, em™): v = 2976, 2933, 1602, 1341, 1282, 1146, 1088, 891, 839, 670.

(E)-4-methyl-N-(1-methylpyrrolidin-2-ylidene)benzenesulfonamide
L=t (O)—

I

N—S

N I

\ o}
'H-NMR (CDCls, 300 MHz, ppm): 6 = 7.81 (d, J = 8.4 Hz, 2 H), 7.24 (d, J = 8.4 Hz, 2 H),
3.50-3.40 (t, J= 7.2 Hz, 2 H), 3.10-3.00 (t, /= 7.8 Hz, 2 H), 2.97 (s, 3 H), 2.39 (s, 3 H), 2.20-2.00
(m, 2 H); ®C-NMR (CDCls, 75 MHz, ppm): 6 = 170.0, 142.1, 140.7, 129.3, 126.6, 51.8, 32.1,

30.8, 21.6, 19.1; IR (liquid film, cm™): v = 2927, 1600, 1492, 1301, 1281, 1144, 1091, 1007, 902,
813, 670, 606, 580, 558.

(E)-N-(1-ethylpiperidin-2-ylidene)-4-methylbenzenesulfonamide
o
N—S
N I
O

'H-NMR (CDCls, 300 MHz, ppm): 6 = 7.81 (d, J = 8.4 Hz, 2 H), 7.26 (d, J = 8.4 Hz, 2 H),
3.60-3.40 (m, 2 H), 3.38-3.10 (t, J = 6.0 Hz, 2 H), 3.10-3.00 (t, J = 6.0 Hz, 2 H), 2.40 (s, 3 H),
1.80-1.70 (m, 4 H), 1.18-1.00 (t, J = 7.2 Hz, 3 H); *C-NMR (CDCls, 75 MHz, ppm): = 165.3,
141.7, 129.8, 129.2, 126.6, 126.3, 48.3, 45.7, 28.7, 22.4, 21.5, 19.7, 11.5; IR (liquid film, cm™): v
= 2937, 2871, 1562, 1482, 1261, 1141, 1093, 1066, 935, 815, 671, 584, 554.

(E)-4-methyl-N-(1-methylpiperidin-2-ylidene)benzenesulfonamide

(]
N Il
\ O

'H-NMR (CDCLs, 300 MHz, ppm): 6 = 7.82 (d, J = 7.8 Hz, 2 H), 7.24 (d, J = 7.8 Hz, 2 H),

3.40-3.30 (m, 2 H), 3.03 (s, 3 H), 2.39 (s, 3 H), 1.90-1.60 (m, 6 H); *C-NMR (CDCls, 75 MHz,
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ppm): & = 166.1, 141.8, 141.5, 129.6, 129.2, 126.6, 126.4, 50.9, 38.5, 28.7, 22.3, 21.4, 19.8; IR
(liquid film, cm™): v = 2950, 2870, 1571, 1483, 1273, 1142, 1089, 962, 823, 675.

(Z/E)-N,N-dipropyl-N'-tosylformimidamide
( 2
N I
\\\ °

'"H-NMR (CDCls, 300 MHz, ppm): 6 = 8.15 (s, 0.59 H), 7.81 (d, J = 8.4 Hz, 0.69 H), 7.75 (d, J =
8.4 Hz, 1.14 H), 7.30-7.20 (m, 1.83 H), 3.40-3.20 (m, 4 H), 2.39 (s, 3 H), 1.80-1.40 (m, 4 H),
1.00-0.70 (m, 6 H); *C-NMR (CDCls, 75 MHz, ppm): 6 = 169.0, 162.9, 159.0, 142.3, 139.9,
129.7, 129.4, 129.1, 129.0, 126.5, 126.4, 54.4, 50.7, 49.3, 47.9, 24.4, 23.4, 22.4, 22.2, 21.5, 20.1,
11.9, 11.4; IR (liquid film, em™): v = 2965, 2935, 2876, 1670, 1609, 1545, 1297, 1283, 1147, 1087,
878, 676.

(Z/E)-N,N-dibutyl-N'-tosylformimidamide

=

N 1l

\\\\O
'"H-NMR (CDCls, 300 MHz, ppm): 6 = 8.13 (s, 0.82 H), 7.82 (d, J = 8.4 Hz, 0.32 H), 7.75 (d, J =
8.4 Hz, 1.61 H), 7.30-7.20 (m, 1.94 H), 3.50-3.20 (m, 4 H), 2.36 (s, 3 H), 1.70-1.40 (m, 4 H),
1.40-1.10 (m, 4 H), 1.00-0.80 (m, 6 H); *C-NMR (CDCls, 75 MHz, ppm): d = 158.8, 142.3, 140.0,

129.3, 129.0, 126.4, 126.1, 52.4, 47.1, 46.0, 30.8, 28.8, 21.5, 20.2, 20.0, 19.7, 13.8, 13.7, 13.6; IR
(liquid film, cm™): v = 2958, 2932, 2872, 1672, 1608, 1458, 1348, 1298, 1147, 1088, 892, 814.

(Z/E)-N-ethyl-N-methyl-N'-tosylformimidamide

'"H-NMR (CDCls, 300 MHz, ppm): d = 8.18 (s, 0.68 H), 8.09 (s, 0.36 H), 7.80-7.70 (m, 2 H), 7.25
(d, J= 7.2 Hz, 2 H), 3.50-3.30 (m, 2 H), 3.08 (s, 1 H), 2.98 (s, 2 H), 2.40 (s, 3 H),1.28-1.20 (t, 2
H), 1.20-1.10 (m, 1 H); >C-NMR (CDCl;, 75 MHz, ppm): 6 = 158.7, 158.5, 142.5, 142.4, 139.8,
139.7, 129.4, 129.3, 126.6, 126.5, 49.6, 43.1, 38.9, 33.2, 21.6, 13.9, 11.3; IR (liquid film, cm™): v
=2977,2935, 1617, 1343, 1297, 1282, 1147, 1086, 905, 888, 673.

(Z/E)-N-propyl- N'-tosylpropionimidamide

)

'"H-NMR (CDCls, 300 MHz, ppm): 6 = 8.25 (s, 0.39 H), 7.85-7.70 (m, 2.04 H), 7.30-7.20 (m, 2.22
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H), 5.90 (s, 0.57 H), 3.35-3.20 (m, 2 H), 2.92-2.80 (m, 1 H), 2.40 (s, 3 H), 2.40-2.30 (m, 1 H),
1.70-1.50 (m, 2.19 H), 1.30-1.20 (m, 1.87 H), 1.20-1.10 (m, 1.37 H) 1.00-0.90 (m, 1.46 H)
0.90-0.80 (m, 1.85 H); *C-NMR (CDCls, 75 MHz, ppm): = 169.7, 169.6, 142.7, 142.0, 141.3,
140.0, 129.4, 129.2, 126.4, 126.3, 45.5, 43.7, 27.5, 26.9, 23.1, 21.8, 21.6, 21.5, 11.5, 11.4, 11.2,
10.4; IR (liquid film, cm™): v = 3313, 2966, 2934, 2877, 1558, 1271, 1142, 1088, 953, 694.
HRMS calc. Ci3HyoN20,S (M*): 268.1245. Found: 268.1250.

(Z/E)-N-butyl- N'-tosylbutyrimidamide

4®7802N
NH

'"H-NMR (CDCls, 300 MHz, ppm): 6 = 8.20 (s, 0.35 H), 7.85-7.70 (m, 1.87 H), 7.30-7.20 (m, 2.28
H), 5.67 (s, 0.43 H), 3.40-3.20 (m, 1.86 H), 2.80-2.60 (m, 0.97 H), 2.43 (s, 2.87 H), 2.30-2.20 (m,
0.88 H), 1.80-1.45 (m, 4.57 H), 1.45-1.35 (m, 0.96 H), 1.35-1.20 (m, 1.00 H) 1.10-0.80 (m, 5.97
H); *C-NMR (CDCls, 75 MHz, ppm): 6 = 168.7, 168.5, 142.6, 141.9, 141.4, 140.0, 129.3, 129.2,
126.4, 43.7, 41.8, 36.2, 35.3, 31.9, 30.7, 21.6, 21.5, 20.8, 20.2, 19.9, 19.7, 13.9, 13.8, 13.7; IR
(liquid film, cm™): v = 3331, 2960, 2932, 2873, 1651, 1556, 1334, 1267, 1142, 1089, 814, 695.
HRMS cale. CsHouN20,S (M'): 296.1558. Found: 296.1553.

3. NMR Spectra of all products.
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4. HPLC Spectra of all products.

RNID! B, e e 10 Pl 500, V00 | 5P L TR LT

RAAD! B, - 18 P S0, V00 [ % LD L TR )

2.ra

]

-S36-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, - 18 P S0, V00 [ % F LD LT T Oy

RAAD! B, -, 18 P S0, V00 [ % P DT L )

-S37-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, - 18 P S0, V00 [ % DT L Oy

am

RNID! T e T Q) Pt 500, V00 |5 PO TV OEEE 12 A)

zmm

-S38-




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

RAAD! B, - 1 P S0, V00 [ % DT L T2 O0)

MO,

RAAD! B, -, 18 P S0, V00 [ % FD T L O )

2m

Br

-S39-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, Ty 18 P S0, V00 [ % F DT L TR S )

mau
=m
m -
1 \_.--? W 8]
= =
o
= A

. j\\

1] Ll 5 4

RAAD! B, -, 18 P S0, V00 [ % F DT L )

2

-S40-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, - 18 P S0, V00 [ % LD L TR )

xm

RAAD! B, -, 18 P S0, V00 [ % F DT LT TR Oy

—— 237

-S41-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, - 1 P S0, V00 [ % P LD LRI Oy

2.r

1] Ll ] a

RAAD! B, -, 18 P 200 VO [ LDGHT LT oy

-S42-



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

FAADH . T = 18 s G0 V0 [T AT LB T Iy

21

RAAD! B, Ty, 18 P S0, V00 [ % P DT L OO

23

-S43-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RNID! B, e e 10 Pt 500, V00 | 5P SR LT

=

1] Ll ]

DD £, T2, '8 P+ 00, 100 | LV O )

~-Or
i

RAAD! B, -, 18 P S0, V00 [ % LD LR D)

.rm

NN

MH

-S44-




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

RAAD! B, -, 18 P S0, V00 [ % F DT L R D)

e 2 AT

-845-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


