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S2

Chemical shifts of MeCN, TfOH (molar ratio 1:14)daof the products of their interaction.

*H chemical shifts are given in italicSC in ordinary font,*N in bold face.
Here and further the chemical shifts of acetowitaite in fact those of its mixture with the proteobform, the NMR signals are averaged due to ia erhange.
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Table 1. Products of the interaction of MeCN wifiloH (mol. ratio 1:14).

Given in italics are logarithms of diffusion coefénts (ni/s) derived from the DOSY spectra.

Time (h)®* MeCN

0.25 84.7
2.0 62.5
48 10
171 4.5
192 3.8

'Hposy -9.36
215

% pOSsY©

247 2.9

317+1/74° 1.3
335+3/74° 0
508+3/74°
1568+3/74°
'H posy®
5572+3/74°
6287+3/74°
'H DOSY

l(l
115
31.8
66.5
49.3
47.5

-9.56 -9.52 -9.42 -9.45 -9.45 -9.56

42.5
23.2
12.4
10.5

5.7

-9.64

0.5

0

20
0.9
2.9
3.0
1.2

1.0

0.7
0

3L1 4L1 5(1

0.2 0.2

9.0 93 0.08

209 140 7.4
22.8 13.8 9.0

26.3 136 115
37.7 20.0 53

429 20 4.3
42.8 20.6 3.7
46.1 243 1.6

6

0.4

7.3

7

4.0

8

sum Tf,0° CFOTfP
97.1

97.215

97.835

97.236
98.3 40.7

40.8 15
-9.24  -9.16
98.5
2.3 9536.6 4.5
6.2 9531.2 8.8
7.3 96.4

86 97.6 250 13.8

-9.53 -9.55 -9.55 -9.62 -9.60 -9.57

47.7 29.0 0
47.2 29.0
-9.39 -9.43

7.3
7.0

2.8

9.0 96.812 21.6
9.1 951 95 23.1

-9.53 -9.47 -9.46

“Percentage of the acetonitrile turned into theesponding product as determined from’tHieNMR spectra.
®Molar part (%) relative to the initial quantity aéetonitrile.
°For TfOH Ig D = -9.37 (front°F DOSY).

dAt—7 °C.

®In Fig. 1 of the paper an hour at %@ was set equal to 300 hours at room temperature
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6287 h + 3 h/74°

508 h +3h/74°

MeCN-TfOH (1:14 m/m, 0.4 ml) + 0.1 ml CD2Clz; "H NMR spectra; Me region
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MeCN-TfOH (1:14 m/m, 0.4 ml) + 0.1 ml CD2Clz; 'H NMR spectra; NH and CH region
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MeCN-TfOH (1:14 m/m, 0.4 ml), CD2Clz (0.1 ml);
192 h atr.t.; '3C NMR spectrum
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MeCN-TfOH (1:14 m/m, 0.4 ml), CD2Cl2 (0.1 ml); 192 h at r.t.; '°F NMR spectrum
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MeCN-TfOH (1:14 m/m, 0.4 ml) + 0.1 ml CDz2Clz; 214 h at r.t. "H (green), N-H HMBC (blue), and N-H HSQC (purple) spectra ppm
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Chemical shifts of MeCN, TfOH (molar ratio 1:2)daof the products of their interaction.
*H chemical shifts are given in italicSC in ordinary font,*N in bold face.
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Table 2. Products of the interaction of MeCN wifiloH (mol. ratio 1:2).
Given in italics are logarithms of diffusion coefénts (ni/s) derived from the DOSY spectra.

Time (N) MeCN 12 1 13* 11 47 14t 15°  sum Tf,0°

0.25 703 129 46 4.6 34 03 0.3 96.4 2.6
'HDOSY -9.60 -9.70 -9.66 -9.70 -9.70

2.5 30.5 334 124 8.0 73 1210 93.7

23 7.6 465 192 64 110 2419 949 9.7

26 6.7 473 195 6.2 113 2521 0.0 95.5

72 2.8 509 198 40 120 3324 0.8 0.0 96.0

169 1.3 53.6 183 125 3.825 1.9 15 954

316 0.7 48.1 155 111 3.0 24 3.2 104 944 7.9
'HDOSY -10.02 -10.56 -10.19 -10.51 -10.52 -10.10 -10.50

1154 0.0 36.0 8.3 79 2026 7.1 26.5 90.3

1394 33.8 7.2 7.7 19 29 8.0 28.5 90.0 6.2

2401 28.6 3.4 6.3 09 2.8 9.6 35.7 87.3

“Percentage of the acetonitrile turned into theesponding product as determined from*tieNMR spectra.
® Molar part (%) relative to the initial quantity aéetonitrile.
°At —7°C.
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MeCN-TfOH (1:2 m/m, 0.4 ml) + 0.1 ml CD2Clz; rt; "H NMR spectra; CH region
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MeCN-TfOH (1:2 m/m, 0.4 ml) + 0.1 ml CD2Clz; rt; '"H NMR spectra; NH region
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MeCN-TfOH (4:1 m/m, 0.4 ml), CD2Clz (0.1 ml)
316 h atr.t.; '3C NMR spectrum
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MeCN-TfOH (1:2 m/m) + 0.1 ml CD:Clz; 316 h at r.t.

TH (green), 5N INEPT (red), N-H HMBC (blue), and N-H HSQC (purple) spectra

3

' 15

Cew

=130

160

=170

=190

£200

CN
- 210

S14



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

S15
CH3CN-TfOH (1:2 m/m, 0.4 mL) + 0.1 mL CD2Clz; r.t., 316 h; '"H NMR spectrum
1
3
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MeCN-TfOH (1:2 m/m, 4000 h, 5 mg) in MeCN (1 ml)
FIA , MeCN, 0.1ml/min, 41L , tune_low.m , ES 80-3000
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Chemical shifts of MeCN, TfOH (molar ratio 1:1) aofithe products of their interaction.

'H chemical shifts are given in italicSC in ordinary font,**N in bold face.

12.69 3.23 HyC,

1168 218.4 187H3C 229

217 N
1 HsC—C=N 177.2 NH

167>—N 158.8 / \
s s 12 21 >12§CH2 hos —— 226 N >—CH3
1F 788 Tf—OH 1425>7 9.8 >:NH
HsC

2.67 1131
192 HsQ H 2.95
+ 214 224
/ ;
166.4 Y——N'152.6 274 CHs
CH, 270 7
H—nN 139.7 < 1734

12.23 —\ H2C_< 171.5
+\ 404 < 192 2
CHs

Table 4. Products of the interaction of MeCN with TfOH (m@tio 1:1)7
Given in italics are logarithms of diffusion coefénts (ni/s) derived from the DOSY spectra.

Time (h) MeCN 12 11 17 Sum
0.25 92.5 4.5 1.2 0.0 98.2
0.4 88.1 7.6 2.0 0.0 97.7
5.4 52.5 33.9 8.4 0.2 95.0
24 30.1 46.6 11.8 4.8 93.3
96 18.5 42.5 11.2 18.7 90.9

'HpoOSY -10.38 -11.30 -11.19 -11.48

“Percentage of the acetonitrile turned into theesponding product as determined fromHiNMR spectra.
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m/m, 0.4 ml), CDz2Clz (0.1 ml);

MeCN-TfOH (1:1
TH NMR spectrum

24 h atr.t.;

MeCN
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Chemical shifts of MeCN, TfOH (molar ratio 4:1)daaf the products of their interaction.
'H chemical shifts are given in italicSC in ordinary font,**N in bold face.

117.3 2.46
193 jy.c—C=N 17.9 HL,

239.7 166.3

2.92
12.83 226 HaC

H

+/
N 159.4

1231 129.5 /
119.4 14.83 H—N 144.1 >:CH2 - 2335 N N CH3
¢ 791 Tf—OH 477 :

4
1759 NH

— N 90.4 N
HE g HC 11
LN
36 HaC, 11H39 282 1058 p==I\526 (2;?453 270.2 ’
165.4 =N "1526 58 CH3 HTNI404 [0-8 N="
CHs 2693 12.34 _T\l H,C 1740 NH* 195.5
H—N 1404 >€6 1723 \ 402 \ 2.05
12.21 >—N H204<1775 HsC H 457 270.2N 177.3 CzaA 11.49
\ 388 1955 401 C 3
HaC H 4738 —< 48.4 2 N1526 2.54
\>’184
17 CHs 18 H—N+ 165.8 CHs
>,N 140.4
i H 12.34
3
Table 3. Products of the interaction of MeCN wifloH (mol. ratio 4:1}.
Given in italics are logarithms of diffusion coefénts (ni/s) derived from the DOSY spectra.
Time (h) MeCN 13 12 11 17 18 Sum MeCN
0.25 96.4 0.6 14 0.3 0 98.7
22 87.2 0 54 1.6 4.2 0 98.3
167 74.8 1.1 0.5 154 6.9 98.7
214 72.7 0.9 0.4 15.3 8.5 97.7
'HDOSY  -8.92 -9.73 -9.85  -9.98
672 64.5 0.3 12.1 18.4 95.3

“Percentage of the acetonitrile turned into theesponding product as determined from’tieNMR spectra.
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MeCN-TfOH (4:1 m/m, 0.4 ml), CD2Clz (0.1 ml); "H NMR spectra; CH region
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MeCN-TfOH (4:1 m/m, 0.4 ml), CDz2Cl2 (0.1 ml); "H NMR spectra; CH region
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MeCN-TfOH (4:1 m/m, 0.4 ml), CD2Cl2> (0.1 ml)

214 h at r.t.; 13C NMR spectrum MeCN
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ESI-MS spectra

MeCN-TfOH (4:1 m/m, 5000 h, 5mg) in MeCN (1 mL)
FIA, MeCN 0.1 ml/min, 2uL , ES 100-3000
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S25

MeCN-TfOH (4:1 m/m, 5000 h, 5mg) in MeCN (1 mL)
FIA, MeCN, 0.1 ml/min, 4iL,, tune_high.m , ES 200-10000
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'H chemical shifts of MeCN, TfOH (molar ratio 1734 h at r.t.) and of the products of their inté¢ict

189 H;C—C=N

H 1140 2.43 H3C H 2.78 H3C
251 =+/ +/
dJ0.7 Hz N 1.99 N
CHs
14.26

475 :/
H—N H—N CH, N
9 .79.0 TfF—OH 12.06 OH
>_N >_
-

Sum MeCN
99.8

N —N
+\
HC 13 H HC 1 H HC 11
2.49 1136
H3G H 2.81
230 HyC, d—n 196 CH3
NHp 272 H—N 4-><CH?' N4<
" +
HO 12.11 >__+ HZC—< NH
N\H 3.86 \ /
H3C N_<
17 CHg
Table 5. Products of the interaction of MeCN wifiloH (mol. ratio 17:1, 1 M TfOHj.
Time ()  MeCN 13 12 11 17 18 acetamide H
3 99.2 0.42 0.22 0.02 0 0.02
34 95.9 0.32 0.33 0.35 2.43 0.10 0.13
74 94.8 0.19 0.15 0.19 3.43 0.32 0.16

“Percentage of the acetonitrile turned into theesponding product as determined from’tHieNMR spectra.
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S27
MeCN-TfOH (1:17 m/m, 1 M TfOH), r.t.; "H NMR spectra, CH region
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S28
MeCN-TfOH (1:17 m/m, 1 M TfOH), r.t.; "H NMR spectra, NH region
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MeCN-TfOH (1:20 m/m, 0.4 ml), CD2Clz (0.1 ml);

5 h at 82°C; "H NMR spectrum

17
17
eCN
13¢ satellites
17
Protonated
11 acetamide
17
J 12
L = y
] A A A g
| T T T | T T T T | T | T T | T T T | T T T | T T T T |
5.0 4.5 4.0 3.5 3.0 2.5 2.0 [ppm]
17
TfOH
| CHDCI,
- Protonated
acetamide
M —h LSl
- T | T T T | | T T T | T T T | T
14 12 10 8 6 [ppm]

S29



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

S30
MeCN-TfOH (1:20 m/m, 0.4 ml), CDz2Clz (0.1 ml);
5 h at 82°C; '3C NMR spectrum
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MeCN-TfOH (1:200 m/m, 0.4 ml), CD2Clz (0.1 ml); 13, MeCN
5 h at 82°C; TH NMR spectrum with presaturation of MeCN signal C sategllites
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