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Details of Measurements

Melting point

Table S1. Values of melting point (Tm) obtained from DSC for amphiphilic compounds 

Cm-2-Cn X and Cn X.

Tm /°C
Compound n/m BF4 PF6 OTf FSA NTf2 Bra

C4-2-C2 X 0.50 235.9  260.8a 159.1 61.7 114.5 214.3

C4-2-C4 X 1 139.5  255.7a 218.4 117.7 127.2 205.0

C6-2-C2 X 0.33 166.4  258.9a 191.4 120.3 49.4 185.9

C6-2-C4 X 0.67 96.5 153.8 199.8  44.1 49.7 200.5

C6-2-C6 X 1 119.5 177.2  250.4a  45.4 84.2 173.4

C8-2-C2 X 0.25 132.6 213.4  179.7a  44.1 45.4 173.5

C8-2-C4 X 0.50   96.3a 189.1 190.7  65.5 44.9 154.5

C8-2-C6 X 0.75 124.1 188.5  217.8a  51.5 44.3 154.3

C8-2-C8 X 1 126.6 190.0  223.6a  66.7 76.5 145.5

C10-2-C2 X 0.20  60.8 50.6 197.1

C10-2-C4 X 0.40  41.9 48.5 152.3

C10-2-C6 X 0.60  35.7 46.4 173.8

C10-2-C8 X 0.80  43.5 52.2 161.0

C10-2-C10 X 1  67.3 85.6 192.6

C2 X > 300 > 300 272.1  249.0a 108.8 > 300

C4 X 188.8 169.3 79.9  17.9 8b 212.5

C6 X 113.1  225.4a 139.5  46.7 29.2 186.8

C8 X 133.4  143.9a 140.8  7.18 < 0 215.9

C10 X  125.8a  175.7a 150.2 27.4 < 0 235.6

X: counterion. a visual observation. b From ref S1. 
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Figure S1. Relationship between melting point and alkyl chain length n for Cn X: ○, X = Br; 

▲, X = BF4; ◆, X = PF6; □, X = OTf; ●, X = FSA; and ■, X = NTf2.
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Water Content

Table S2. Values of water content in amphiphilic ionic liquids Cm-2-Cn X and Cn X (X = FSA 

and NTf2).

Water content /ppm
Compound

FSA NTf2

C4-2-C2 X 324 − a

C4-2-C4 X − a − a

C6-2-C2 X 454 460

C6-2-C4 X 485 423

C6-2-C6 X 428 301

C8-2-C2 X 455 426

C8-2-C4 X 363 309

C8-2-C6 X 476 405

C8-2-C8 X 460 232

C10-2-C2 X 499 497

C10-2-C4 X 487 472

C10-2-C6 X 361 408

C10-2-C8 X 368 364

C10-2-C10 X 372 372

C2 X − a 310

C4 X 497 469

C6 X 458 460

C8 X 352 368

C10 X 211 248
a not ionic liquid.
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Conductivity and viscosity
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Figure S2. Relationship between viscosity and shear rate for gemini ionic liquids: ▽ (black), 

C6-2-C4 FSA (50 °C); ▲ (red), C6-2-C6 FSA (50 °C); ○ (blue), C8-2-C2 FSA (70 °C); ○ (red), 

C8-2-C4 FSA (70 °C); ● (yellowish green), C8-2-C6 FSA (60 °C); ◆ (orange), C10-2-C4 FSA 

(50 °C); ○ (purple), C6-2-C2 NTf2 (50 °C); ● (purple), C6-2-C4 NTf2 (50 °C); ● (black), 

C8-2-C2 NTf2 (70 °C); ● (blue), C8-2-C4 NTf2 (70 °C); and ● (green), C8-2-C6 NTf2 (60 °C).

Figure S3. Relationships between viscosity and shear rate for monomeric ionic liquids at 

25 °C. (a) Cn FSA (50 °C for n = 6), (b) Cn NTf2 (35 °C for n = 6): ● (green), n = 4; ● (blue), 

n = 6; ● (purple), n = 8; and ● (red), n = 10.
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Table S3. Values of conductivity (κ), zero-shear viscosity (η0), and density (d) for 

amphiphilic ionic liquids Cm-2-Cn X and Cn X.

κ /mS m−1

Ionic liquid
50 °C 65 °C 70 °C 75 °C

η0
a

/Pa s
d 

/g cm−3
T

/°C

C6-2-C4 FSA 9.55 2.50 ± 0.01 1.31 50

C6-2-C6 FSA 8.22 2.22 ± 0.05 1.30 50

C8-2-C2 FSA 31.0 33.7 37.2 1.96 ± 0.10 1.31 50

C8-2-C4 FSA 29.5 31.1  0.809 ± 0.006 1.30 70

C8-2-C6 FSA 21.7 24.5 27.5 1.39 ± 0.03 1.26 60

C10-2-C4 FSA 10.7 1.89 ± 0.02 1.30 50

C6-2-C2 NTf2 3.45 2.14 ± 0.01 1.42 60

C6-2-C4 NTf2 2.84 3.57 ± 0.08 1.45 50

C8-2-C2 NTf2  9.70  8.09 11.0  0.880 ± 0.010 1.41 70

C8-2-C4 NTf2  4.89  5.96  7.67 1.15 ± 0.02 1.37 70

C8-2-C6 NTf2  4.14  4.74  6.58 4.22 ± 0.28 1.32 50

2.06 ± 0.06 1.32 60

25 °C 35 °C 50 °C

C4 FSA 269 362 425 0.0558 ± 0.0041 1.28 25

C6 FSA 303 0.0308 ± 0.0018 1.23 50

C8 FSA 134 161 210 0.0957 ± 0.0020 1.19 25

C10 FSA  98.8 120 147 0.168 ± 0.008 1.15 25

C4 NTf2 166 185 244 0.0914 ± 0.0057 1.40 25

C6 NTf2 112 136 0.0823 ± 0.0006 1.33 35

C8 NTf2  45.0   65.5 86.8 0.193 ± 0.011 1.31 25

C10 NTf2  21.8   54.0 73.4 0.269 ± 0.018 1.22 25
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Table S4. Solubilities (wt%) for water of gemini-type Cm-2-Cn X and monomeric-type Cn X 

at 25 °C.

Solubility /wt%
Compound

X = FSA NTf2

C4-2-C2 X 1 0.1

C4-2-C4 X  0.1  0.04

C6-2-C2 X  0.3 0.2

C6-2-C4 X  0.2 0.1

C6-2-C6 X  0.1  0.06

C8-2-C2 X  0.3 0.1

C8-2-C4 X  0.1  0.06

C8-2-C6 X   0.07  0.04

C8-2-C8 X   0.05 < 0.02

C10-2-C2 X 2  0.04

C10-2-C4 X 1 −a

C10-2-C6 X  0.6 −a

C2 X 3 2

C4 X 2 0.8

C6 X  0.8 0.3

C8 X  0.2 0.1

C10 X   0.08 0.05
a Insoluble.



S8

Table S5. Solubilities (wt%) for organic solvents of gemini ionic liquids Cm-2-Cn X and 

monomeric ionic liquids Cn X at 25 °C.

Solubility /wt%
Compound

DMSO methanol acetone ethyl acetate  chloroform benzene hexane

C6-2-C6 FSA > 50 > 50 > 50 > 50 −a −a −a

C8-2-C2 FSA > 50 > 50 > 50 > 50 −a −a −a

C8-2-C6 FSA > 50 > 50 > 50 > 50 −a −a −a

C6 FSA > 50 > 50 > 50 > 50   0.31 0.11 −a

C8 FSA > 50 > 50 > 50 > 50  2.4 0.35 −a

C10 FSA > 50 > 50 > 50 > 50 > 50 1.1 −a

C4-2-C2 NTf2 > 50 24 > 50 > 50 −a −a −a

C4-2-C4 NTf2 > 50 7.8 > 50  3.2 −a −a −a

C6-2-C2 NTf2 > 50 > 50 30 10 −a −a −a

C6-2-C4 NTf2 > 50 > 50 50 < > 50 −a −a −a

C6-2-C6 NTf2 31 > 50 50 < > 50 −a −a −a

C8-2-C2 NTf2 > 50 > 50 50 < > 50 −a −a −a

C10-2-C10 NTf2 > 50 > 50 50 < > 50 −a −a −a

C2 NTf2 > 50 > 50 > 50 > 50    0.068 − a −a

C4 NTf2 > 50 > 50 > 50 > 50   0.27 0.10 −a

C6 NTf2 > 50 > 50 > 50 > 50   0.84 0.21 −a

C8 NTf2 > 50 > 50 > 50 > 50 40 0.57 −a

C10 NTf2 > 50 > 50 > 50 > 50 40 2.0 −a

a Insoluble.
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Krafft temperature (TK)

Figure S4. Variation in conductivity with temperature for amphiphilic gemini and monomeric 

ionic liquids: (a) C6-2-C6 FSA, (b) C8-2-Cn 
FSA, (c) C8-2-Cn FSA, (d) C6-2-Cn 

NTf2, and (e) 

C8-2-Cn NTf2.
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Solution properties

Figure S5. Variation of (a) conductivity and (b) pyrene fluorescence intensity ratio I1/I3 and 

(c) surface tension with the concentration for amphiphilic gemini ionic liquids Cm-2-Cn FSA: 

● , C4-2-C2 FSA; ○, C6-2-C4 FSA; ◆, C6-2-C6 FSA; ▲, C10-2-C4 FSA.
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Figure S6. Variation of (a) conductivity and (b) pyrene fluorescence intensity ratio I1/I3 and 

(c) surface tension with the concentration for amphiphilic monomeric ionic liquids Cn FSA: ■, 

C4 FSA; ○, C6 FSA; ●, C8 FSA; ▲, C10 FSA.

0

5

10

15

20

25

30

0 2 4 6
Concentration /mmol dm-3

C
on

du
ct

iv
ity

 /m
S

 m
-1

(a)

0

50

100

150

200

250

0 10 20 30 40 50

1.3

1.4

1.5

1.6

1.7

1.8

1.9

0.1 1 10 100

I 1/
I 3

Concentration /mmol dm-3

(c)

45

50

55

60

65

70

75

0.1 1 10
Concentration /mmol dm-3

S
ur

fa
ce

 te
ns

io
n 

/m
N

 m
-1

(b)



S12

Figure S7. Variation of (a) conductivity and (b) pyrene fluorescence intensity ratio I1/I3 and 

(c) surface tension with the concentration for amphiphilic gemini ionic liquids Cm-2-Cn NTf2: 

■, C6-2-C2 NTf2; ○, C6-2-C4 NTf2; ▲, C6-2-C6 NTf2; ●, C8-2-C2 NTf2; ◆, C8-2-C4 NTf2.

1.3

1.4

1.5

1.6

1.7

1.8

1.9

0.01 0.1 1 10
Concentration /mmol dm-3

I 1/
I 3

(c)

0

5

10

15

20

0 0.5 1 1.5
Concentration /mmol dm-3

C
on

du
ct

iv
ity

 /m
S

 m
-1

0
2
4
6
8

10
12
14
16

0 0.5 1 1.5

(a)

40

45

50

55

60

65

70

0.01 0.1 1 10
Concentration /mmol dm-3

S
ur

fa
ce

 te
ns

io
n 

/m
N

 m
-1



S13

Figure S8. Variation of (a) conductivity and (b) pyrene fluorescence intensity ratio I1/I3 and 

(c) surface tension with the concentration for amphiphilic monomeric ionic liquids     Cn 

NTf2: ■, C4 NTf2; ◆, C6 NTf2; ○, C8 NTf2; ▲, C10 NTf2.
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Synthesis of Quaternary Ammonium Salt-Type Gemini and Monomeric Ionic Liquids

The structure of N, N-dimethyl-N-[(N’, N’-dimethylamino)ethyl]alkylammonium bromide, 

Cm-2-Cn Br, Cm-2-Cn X, Cn Br and Cn X were determined by 1H NMR (Bruker Ultrashield 

300MHz, Billerica, MA, USA), and elemental analysis (Perkin-Elmer 2400II CHNS/O, 

Waltham, MA, USA).

N, N-Dimethyl-N-[2-(N’, N’-dimethylamino)ethyl]alkylammonium Bromide

The yields were as follows: N, N-dimethyl-N-[2-(N’, 

N’-dimethylamino)ethyl]butylammonium bromide: 95 %, N, N-dimethyl-N-[2-(N’, 

N’-dimethylamino)ethyl]hexylammonium bromide: 98 %, N, N-dimethyl-N-[2-(N’, 

N’-dimethylamino)ethyl]octylammonium bromide: 99 %, N, N-dimethyl-N-[2-(N’, 

N’-dimethylamino)ethyl]decylammonium bromide: 97 %.

1H NMR (CDCl3, TMS): 

N, N-dimethyl-N-[2-(N’, N’-dimethylamino)ethyl]butylammonium bromide. δ 1.00 (t, 3H, 

CH3–CH2–CH2−CH2−N+), 1.27−1.48 (m, 2H, CH3–CH2–CH2−CH2−N+), 1.75 (m, 2H, CH3–

(CH2)3–CH2−CH2−N+), 2.77 (m, 2H, N+–CH2–CH2–N(CH3)2), 3.46 (s, 6H, N(CH3)2), 3.67 (s, 

2H, CH3–CH2–CH2−CH2−N+), 3.81 (s, 2H, N+–CH2–CH2–N(CH3)2).

N, N-dimethyl-N-[2-(N’, N’-dimethylamino)ethyl]hexylammonium bromide. δ 0.901 (t, 3H, 

CH3–(CH2)3–CH2−CH2−N+), 1.32 (m, 6H, CH3–(CH2)3–CH2−CH2−N+), 1.73 (m, 2H, CH3– 

(CH2)3–CH2−CH2−N+), 2.30 (s, 6H, N(CH3)2), 2.76 (t, 2H, N+–CH2–CH2–N(CH3)2), 3.45 (s, 

6H, N+(CH3)2), 3.62 (m, 2H, CH3–(CH2)3–CH2−CH2−N+), 3.83 (s, 2H, N+–CH2–CH2–

N(CH3)2).

N, N-dimethyl-N-[2-(N’, N’-dimethylamino)ethyl]octylammonium bromide. δ 0.882 (t, 3H, 

CH3–(CH2)5–CH2−CH2−N+), 1.27–1.35 (m, 10H, CH3–(CH2)7–CH2–CH2−N+), 1.73 (m, 2H, 

CH3–(CH2)5–CH2−CH2−N+), 2.30 (s, 6H, N(CH3)2), 2.76 (t, 2H, N+–CH2–CH2–N(CH3)2), 
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3.47 (s, 6H, CH3–(CH2)5– CH2−CH2−N+(CH3)2), 3.63 (m, 2H, CH3–(CH2)5–CH2−CH2−N+), 

3.82 (s, 2H, N+–CH2–CH2– N(CH3)2).

N, N-dimethyl-N-[2-(N’, N’-dimethylamino)ethyl]decylammonium bromide. δ 0.882 (t, 3H, 

CH3–(CH2)7–CH2−CH2−N+), 1.26–1.36 (m, 14H, CH3–(CH2)7–CH2–CH2−N+), 1.73 (m, 2H, 

CH3–(CH2)7–CH2−CH2−N+), 2.30 (s, 6H, –N(CH3)2), 2.77 (t, 2H, –N+–CH2–CH2–N(CH3)2), 

3.46 (s, 6H, CH3–(CH2)7–CH2−CH2−N+(CH3)2), 3.62 (m, 2H, CH3–(CH2)7–

CH2−CH2−N+(CH3)2), 3.82 (s, 2H, –N+–CH2–CH2– N(CH3)2).

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

Dibromide (Cm-2-Cn Br)

The yields were as follows: C4-2-C2 Br: 89 %, C4-2-C4 Br: 82 %, C6-2-C2 Br: 87 %, 

C6-2-C4 Br: 80 %, C6-2-C6 Br: 83 %, C8-2-C2 Br: 89 %, C8-2-C4 Br: 86 %, C8-2-C6 Br : 84 %, 

C8-2-C8 Br: 92 %, C10-2-C2 Br: 88 %, C10-2-C4 Br: 72 %, C10-2-C6 Br: 50 %, C10-2-C8 Br: 

73 %, C10-2-C10 Br: 80 %.

1H NMR (D2O, TMP): 

C4-2-C2 Br. δ 0.962 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.42 (m, 5H, CH3–CH2–CH2–CH2–

N+–(CH2)2– N+–CH2–CH3)), 1.80 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.20−3.22 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.43 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.51 (m, 2H, CH3–

CH2–N+), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C4-2-C4 Br. δ 0.963 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.42 (m, 4H, CH3–CH2–CH2–CH2–

N+), 1.78 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.22 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.43 

(m, 4H, CH3–CH2–CH2–CH2–N+), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C6-2-C2 Br. δ 0.873 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.27−1.42 (m, 9H, CH3–(CH2)3–

CH2–CH2–N+−(CH2)2−N+− CH2–CH3), 1.81 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.20 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.43 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.51 (m, 2H, 
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N+–CH2–CH3), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C4 Br. δ 0.873 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.962 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.27−1.44 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.78 

(m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.21 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.43 (m, 4H, CH3–(CH2)3–CH2–CH2– N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.91 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C6 Br. δ 0.875 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.35 (m, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.81 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.21 (s, 12H, 

(CH3)2N+−(CH2)2−N+(CH3)2), 3.42 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.91 (s, 4H, 

(CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C2 Br. δ 0.856 (m, 3H, CH3–(CH2)5–CH2–CH2–N+), 1.27−1.44 (m, 13H, CH3–(CH2)5–

CH2–CH2–N+–(CH2)2– N+–CH2–CH3), 1.81 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 3.21 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (m, 2H, CH3–(CH2)5–CH2−CH2–N+), 3.51 (m, 2H, 

N+–CH2–CH3), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C4 Br. δ 0.857 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.964 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.27−1.46 (m, 12H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.78 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+– CH2–CH2–CH2–CH3), 3.22 (s, 12H, 

(CH3)2N+–(CH2)–N+(CH3)2), 3.44 (t, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–

CH2–CH3), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C6 Br. δ 0.857 (m, 6H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–

CH3), 1.27−1.35 (m, 16H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)3–CH3), 

1.80 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.21 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (m, 4H, CH3–(CH2)5–CH2−CH2–N+–(CH2)2–N+–CH2–

CH2–(CH2)3–CH3), 3.91 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C8 Br. δ 0.858 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.27−1.37 (m, 20H, CH3–(CH2)5–
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CH2–CH2–N+), 1.80 (m, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.21 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.42 (m, 4H, CH3–(CH2)7–CH2–N+), 3.91 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C10-2-C2 Br. δ 0.851 (m, 3H, CH3–(CH2)7–CH2–CH2–N+), 1.28−1.44 (m, 17H, CH3–(CH2)7–

CH2–CH2–N+–(CH2)2–N+–CH2–CH3), 1.81 (m, 2H, CH3–(CH2)7–CH2–CH2–N+), 3.21 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (m, 2H, CH3–(CH2)7–CH2−CH2–N+), 3.51 (m, 2H, 

N+–CH2–CH3), 3.91 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C10-2-C4 Br. δ 0.850 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 0.963 (t, 3H, N+–CH2–CH2–CH2–

CH3), 1.28−1.46 (m, 16H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.80 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.21 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.43 (m, 4H, CH3–(CH2)7–CH2−CH2– N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C6 Br. δ 0.875 (m, 6H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)3–

CH3), 1.28−1.35 (m, 20H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)3–CH3), 

1.80 (m, 4H, CH3–(CH2)7–CH2–CH2–N+−(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.21 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (t, 4H, CH3–(CH2)7–CH2–CH2– N+–(CH2)2–N+–CH2–

CH2−(CH2)3–CH3), 3.91 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C8 Br. δ 0.842 (m, 6H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–

CH3), 1.26−1.35 (m, 24H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–CH3), 

1.78 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–(CH2)5–CH3), 3.19 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.41 (t, 4H, CH3–(CH2)7–CH2–CH2–N+– (CH2)2–N+–CH2–

CH2−(CH2)5–CH3), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C10 Br. δ 0.818 (t, 6H, CH3–(CH2)7–CH2–CH2–N+), 1.24−1.35 (m, 28H, CH3–(CH2)7–

CH2–CH2–N+), 1.76 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 3.21 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.49 (m, 4H, CH3–(CH2)7–CH2–CH2– N+), 3.95 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2). 
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Elemental analysis: 

C4-2-C2 Br. Calcd. for C12H30N2Br2･0.5H2O : C, 38.33; H, 8.42; N, 7.55. Found : C, 38.68; 

H, 9.78; N, 7.64. 

C4-2-C4 Br. Calcd. for C14H34N2Br2･0.5H2O : C, 41.19; H, 8.89; N, 6.86. Found : C, 41.24; 

H, 9.63; N, 6.94. 

C6-2-C2 Br. Calcd. for C14H34N2Br2 : C, 43.09; H, 8.78; N, 7.18. Found : C, 42.56; H, 9.55; 

N, 7.10. 

C6-2-C4 Br. Calcd. for C16H38N2Br2 : C, 45.94; H, 9.16; N, 6.70. Found : C, 45.35; H, 9.74; 

N, 6.66. 

C6-2-C6 Br. Calcd. for C18H42N2Br2･0.5H2O : C, 47.48; H, 9.52; N, 6.15. Found : C, 46.98; 

H, 10.47; N, 6.17. 

C8-2-C2 Br. Calcd. for C16H38N2Br2 : C, 45.94; H, 9.16; N, 6.70. Found : C, 45.67; H, 10.61; 

N, 6.76. 

C8-2-C4 Br. Calcd. for C18H42N2Br2 : C, 46.56; H, 9.55; N, 6.03. Found : C, 46.56; H, 10.11; 

N, 6.04. 

C8-2-C6 Br. Calcd. for C20H46N2Br2 : C, 50.64; H, 9.77; N, 5.91. Found : C, 40.07; H, 10.66; 

N, 5.91. 

C8-2-C8 Br. Calcd. for C22H50N2Br2 : C, 52.59; H, 10.03; N, 5.58. Found : C, 52.16; H, 

11.88; N, 5.67. 

C10-2-C2 Br･H2O. Calcd. for C18H44N2Br2O : C, 46.56; H, 9.55; N, 6.03. Found : C, 46.99; 

H, 10.29; N, 6.22. 

C10-2-C4 Br･0.5H2O. Calcd. for C20H47N2Br2O0.5 : C, 49.69; H, 9.80; N, 5.79. Found : C, 

49.62; H, 10.84; N, 5.84.

C10-2-C6 Br･H2O. Calcd. for C22H50N2Br2 : C, 50.77; H, 10.07; N, 5.38. Found : C, 50.99; H, 
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10.71; N, 5.48. 

C10-2-C8 Br･H2O. Calcd. for C24H54N2Br2 : C, 52.55; H, 10.29; N, 5.11. Found : C, 52.83; H, 

10.77; N, 5.21. 

C10-2-C10 Br. Calcd. for C26H58N2Br2 : C, 55.91; H, 10.47; N, 5.02. Found : C, 55.67; H, 

10.70; N, 5.08.

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

tetrafluoroborate (Cm-2-Cn BF4)

The yields were as follows: C4-2-C2 BF4: 73 %, C4-2-C4 BF4: 90 %, C6-2-C2 BF4: 78 %, 

C6-2-C4 BF4: 93 %, C6-2-C6 BF4: 64 %, C8-2-C2 BF4: 92 %, C8-2-C4 BF4: 85 %, C8-2-C6 BF4: 

44 %, C8-2-C8 BF4: 60 %.

1H NMR (D2O, TMP): 

C4-2-C2 BF4. δ 0.959 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.41 (m, 5H, CH3–CH2–CH2–CH2–

N+–(CH2)2–N+–CH2–CH3), 1.79 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.18−3.20 (d, 12H, 

(CH3)2N+–(CH2)2−N+(CH3)2), 3.42 (m, 2H, CH3–CH2– CH2–CH2–N+), 3.50 (m, 2H, N+–

CH2–CH3), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C4-2-C4 BF4. δ 0.960 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.41 (m, 4H, CH3–CH2–CH2–CH2–

N+), 1.79 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.20 (s, 12H, CH3–CH2–CH2–CH2–N+(CH3)2), 

3.42 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C6-2-C2 BF4. δ 0.871 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.31–1.44 (m, 10H, CH3–(CH2)3–

CH2–CH2–N+–CH3– (CH2)3–CH2–CH2–N+−CH2−CH3), 1.81 (m, 4H, CH3–(CH2)3–CH2–

CH2–N+), 3.20 (d, 12H, CH3–(CH2)3– CH2–CH2–N+(CH3)2), 3.41 (m, 4H, CH3–(CH2)3–CH2–

CH2–N+), 3.50 (m, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C4 BF4. δ 0.873 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.963 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.27−1.44 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.79 
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(m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.20 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (m, 4H, CH3–(CH2)3–CH2–CH2– N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C6 BF4. δ 0.873 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.35 (m, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.80 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.20 (s, 12H, (CH3)2N+−

(CH2)2−N+(CH3)2), 3.41 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.89 (s, 4H, (CH3)2N+–(CH2)2– 

N+(CH3)2). 

C8-2-C2 BF4, δ 0.856 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.127−1.44 (m, 13H,  CH3–

(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH3), 1.80 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 

3.20 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.41 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 3.50 

(m, N+–CH2–CH3), 3.90 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2), 

1H NMR (DMSO, TMS):

 C8-2-C4 BF4, δ 0.875 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.962 (t, 3H, N+−CH2–CH2– CH2–

CH3), 1.27−1.46 (m, 12H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.71 (m, 4H, CH3– (CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 3.22 (d, 12H, 

(CH3)2N+–(CH2)–N+(CH3)2), 3.44 (t, 4H, CH3– (CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–

CH2–CH3), 3.92 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C8-2-C6 BF4. δ 0.857 (m, 6H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–

CH3), 1.27−1.35 (m, 16H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)3–CH3), 

1.80 (m, 4H, CH3–(CH2)7–CH2–CH2−N+– (CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.20 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.40 (m, 4H, CH3–(CH2)5–CH2−CH2–N+–(CH2)2–N+–CH2–

CH2–(CH2)3–CH3), 3.95 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C8 BF4. δ 0.858 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 0.127−1.37 (m, 20H, CH3–

(CH2)5–CH2–CH2–N+), 1.80 (m, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.20 (s, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.41 (t, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.89 (s,4H, (CH3)2N+–(CH2)2–
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N+(CH3)2).

Elemental analysis: 

C4-2-C2 BF4. Calcd. for C12H30N2B2F8 : C, 38.33; H, 8.04; N, 7.45. Found : C, 38.41; H, 

8.30; N, 7.53. 

C4-2-C4 BF4. Calcd. for C14H34N2B2F8 : C, 41.62; H, 8.48; N, 6.93. Found : C, 41.73; H, 

8.72; N, 7.09. 

C6-2-C2 BF4. Calcd. for C14H34N2B2F8 : C, 41.62; H, 8.48; N, 6.93. Found : C, 40.46; H, 

8.14; N, 6.78. 

C6-2-C4 BF4･H2O. Calcd. for C14H34N2B2F8･H2O : C, 43.57; H, 8.91; N, 6.35. Found : C, 

43.23; H, 9.48; N, 6.38. 

C6-2-C6 BF4. Calcd. for C18H42N2B2F8 : C, 46.98; H, 9.20; N, 6.09. Found : C, 46.83; H, 

9.50; N, 6.08.

C8-2-C2 BF4･H2O. Calcd. for C16H38N2B2F8･H2O: C, 42.69; H, 8.96; N, 6.22. Found : C, 

42.93; H, 8.67; N, 6.32. 

C8-2-C4 BF4. Calcd. for C18H42N2B2F8 : C, 46.98; H, 9.20; N, 6.09. Found : C, 46.67; H, 

9.82; N, 6.10. 

C8-2-C6 BF4. Calcd. for C18H42N2B2F8 : C, 49.20; H, 9.50; N, 5.74. Found : C, 49.05; H, 

9.79; N, 5.78. 

C8-2-C8 BF4. Calcd. for C22H44N2B2F8 : C, 51.18; H, 9.76; N, 5.43. Found : C, 51.17; H, 

9.82; N, 5.64.

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

Hexafluorophosphate (Cm-2-Cn PF6)

The yields were as follows: C4-2-C2 PF6 : 72 %，C4-2-C4 PF6 : 83 %，C6-2-C2 PF6 : 83 %，

C6-2-C4 PF6 : 83 %，C6-2-C6 PF6 : 89 %，C8-2-C2 PF6 : 91 %，C8-2-C4 PF6 : 98 %，C8-2-C6 

PF6 : 93 %，C8-2-C8 PF6 : 97 %.
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1H NMR (DMSO, TMS): 

C4-2-C2 PF6. δ 0.892 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.41 (m, 5H, CH3–CH2–CH2–CH2–

N+–(CH2)2–N+–CH2–CH3), 1.79 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.18−3.20 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2),  3.42 (m, 2H, CH3–CH2– CH2–CH2–N+), 3.50 (m, 2H, N+–

CH2–CH3), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C4-2-C4 PF6. δ 0.892 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.41 (m, 4H, CH3–CH2–CH2–CH2–

N+), 1.79 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.20 (s, 12H, CH3–CH2–CH2–CH2–N+(CH3)2), 

3.42 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C6-2-C2 PF6. δ 0.892 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.30 (m, 9H, CH3–(CH2)3–CH2–

CH2–N+−(CH2)2−N+− CH2–CH3), 1.71 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.30 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.41 (m, 2H, N+–

CH2–CH3), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C4 PF6. δ 0.892 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.963 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.29 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.70 (m, 

4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–　N+–CH2–CH2–CH2–CH3), 3.08 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (t, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C6 PF6. δ 0.893 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.31 (t, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.70 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.27 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.76 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2). 

C8-2-C2 PF6. δ 0.875 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.127−1.32 (m, 13H, CH3–

(CH2)5–CH2–CH2–N+–(CH2)2– N+−CH2–CH3), 1.71 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 

3.06−3.08 (d, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 

3.38 (m, N+–CH2–CH3), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).
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C8-2-C4 PF6. δ 0.874 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.963 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.28−1.36 (m, 12H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.70 (m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.08 (s, 12H, 

(CH3)2N+–CH2–CH2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C6 PF6. δ 0.874 (m, 6H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–

CH3), 1.27−1.35 (m, 16H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)3–CH3), 

1.72 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.08 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.30 (m, 4H, CH3–(CH2)5–CH2−CH2–N+–(CH2)2– N+–CH2–

CH2–(CH2)3–CH3), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C8-2-C8 PF6. δ 0.875 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 0.127−1.31 (m, 20H, CH3–

(CH2)5–CH2–CH2–N+), 1.70 (m, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.75 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2).

Elemental analysis: 

C4-2-C2 PF6. Calcd. for C12H30N2P2F12 : C, 29.28; H,6.14; N, 5.69. Found : C, 29.42; H, 

6.43; N, 5.70. 

C4-2-C4 PF6. Calcd. for C14H34N2P2F12 : C, 32.31; H,6.59; N, 5.38. Found : C, 32.28; H, 

6.63; N, 5.44. 

C6-2-C2 PF6. Calcd. for C14H34N2P2F12 : C, 32.31; H,6.59; N, 5.38. Found : C, 32.43; H, 

6.17; N, 5.37. 

C6-2-C4 PF6. Calcd. for C16H38N2P2F12 : C, 35.04; H,6.98; N, 5.11. Found : C, 34.84; H, 

7.13; N, 5.06. 

C6-2-C6 PF6. Calcd. for C18H42N2P2F12 : C, 37.50; H,7.34; N, 4.86. Found : C, 37.55; H, 

7.45; N, 4.87. 
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C8-2-C2 PF6. Calcd. for C16H38N2P2F12 : C, 35.04; H,6.98; N, 5.11. Found : C, 35.13; H, 

7.20; N, 5.18. 

C8-2-C4 PF6. Calcd. for C18H42N2P2F12 : C, 37.50; H,7.34; N, 4.86. Found : C, 37.54; H, 

7.64; N, 4.95. 

C8-2-C6 PF6. Calcd. for C18H42N2P2F12 : C, 39.74; H,7.67; N, 4.63. Found : C, 39.71; H, 

7.72; N, 4.61. 

C8-2-C8 PF6. Calcd. for C22H50N2P2F12 : C, 41.77; H,7.97; N, 4.43. Found : C, 41.94; H, 

7.79; N, 4.60.

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

Trifluoromethanesulfonate (Cm-2-Cn OTf)

　The yields were as follows: C4-2-C2 OTf: 42 %, C4-2-C4 OTf : 41 %, C6-2-C2 OTf: 21 %, 

C6-2-C4 OTf: 66 %, C6-2-C6 OTf: 50 %, C8-2-C2 OTf: 83 %, C8-2-C4 OTf: 80 %, C8-2-C6 

OTf: 94 %, C8-2-C8 OTf: 91 %.

1H NMR (D2O, TMP): 

C4-2-C2 OTf. δ 0.960 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.41 (m, 5H, CH3–CH2–CH2–CH2–

N+–(CH2)2–N+–CH2–CH3), 1.77 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.21 (d, 12H, (CH3)2N+–

(CH2)2–N(CH3)2
+), 3.40 (m, 2H, CH3–CH2–CH2– CH2–N+), 3.50 (m, 2H, N+–CH2–CH3), 3.90 

(s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C4-2-C4 OTf. δ 0.961 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.31−1.44 (m, 4H, CH3–CH2–CH2–

CH2–N+), 1.79 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.20 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 

3.42 (t, 4H, CH3–CH2–CH2–CH2–N+ ), 3.90 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C2 OTf. δ 0.872 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.27−1.44 (m, 9H, CH3–(CH2)3–

CH2–CH2–N+−(CH2)2− N+−CH2–CH3), 1.78 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.21 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.53 (m, 2H, 

N+–CH2–CH3), 3.90 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 
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C6-2-C4 OTf. δ 0.872 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.961 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.31−1.44 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.79 

(m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.20 (s, 12H, 

(CH3)2N+–CH2–CH2–N+(CH3)2), 3.42 (t, 4H, CH3–(CH2)3–CH2–CH2– N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C6 OTf. δ 0.874 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.35 (m, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.80 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.20 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.42 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.89 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2). 

C8-2-C2 OTf. δ 0.856 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.127−1.44 (m, 13H, CH3–

(CH2)5–CH2–CH2– N+–(CH2)2–N+−CH2–CH3), 1.80 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 

3.19−3.20 (d, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.41 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 

3.50 (m, N+–CH2–CH3), 3.89 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2),

C8-2-C4 OTf. δ 0.857 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.962 (t, 3H, N+−CH2–CH2–CH2–

CH3), 1.27−1.46 (m, 12H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–CH2–CH3), 

1.77 (m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.20 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (t, 4H, CH3–(CH2)5–CH2–CH2– N+–(CH2)2–N+–CH2–

CH2–CH2–CH3), 3.89 (s, 4H, (CH3)2−N+−(CH2)2−N+(CH3)2).

C8-2-C6 OTf. δ 0.873 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.35 (m, 12H, CH3–(CH2)5–

CH2–CH2–N+–(CH2)2– N+−CH2–CH2–(CH2)3–CH3), 1.80 (m, 4H, CH3–(CH2)5–CH2–CH2–

N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.20 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.42 (t, 

4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–(CH2)3–CH3), 3.90 (s, 4H, 

(CH3)2−N+−(CH2)2−N+(CH3)2).

C8-2-C8 OTf. δ 0.859 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.36 (m, 20H, CH3–(CH2)5–

CH2–CH2–N+), 1.80 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.20 (s, 12H, (CH3)2N+–(CH2)2–
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N+(CH3)2), 3.41 (t, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.90 (s, 4H, 

(CH3)2−N+−(CH2)2−N+(CH3)2).

Elemental analysis: 

C4-2-C2 OTf. Calcd. for C14H30N2F6O6S2 : C, 33.60; H, 6.04; N, 5.60. Found : C, 33.72; H, 

5.75; N, 5.69. 

C4-2-C4 OTf. Calcd. for C16H34 N2F6O6S2: C, 36.36; H, 6.48; N, 5.30. Found : C, 36.44; H, 

6.50; N, 5.36. 

C6-2-C2 OTf. Calcd. for C16H34 N2F6O6S2: C, 36.36; H, 6.48; N, 5.30. Found : C, 36.51; H, 

5.22; N, 5.35. 

C6-2-C4 OTf. Calcd. for C18H38 N2F6O6S2: C, 38.84; H, 6.88; N, 5.03. Found : C, 38.66; H, 

6.80; N, 4.98. 

C6-2-C6 OTf. Calcd. for C20H42 N2F6O6S2 : C, 41.09; H, 7.24; N, 4.79. Found : C, 41.12; H, 

7.00; N, 4.88. 

C8-2-C2 OTf. Calcd. for C18H38 N2F6O6S2 : C, 38.84; H, 6.88; N, 5.03. Found : C, 38.56; H, 

7.18; N, 5.03.  

C8-2-C4 OTf. Calcd. for C20H42 N2F6O6S2 : C, 41.09; H, 7.24; N, 4.79. Found : C, 40.82; H, 

7.39; N, 4.75. 

C8-2-C6 OTf. Calcd. for C22H46 N2F6O6S2: C, 43.12; H,7.57; N, 4.57. Found : C, 42.91; H, 

7.53; N, 4.55. 

C8-2-C8 OTf. Calcd. for C24H50 N2F6O6S2: C, 44.99; H, 7.87; N, 4.37. Found : C, 44.75; H, 

7.99; N, 4.51.

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

Bis(fluorosulfonyl)amide (Cm-2-Cn FSA)

The yields were as follows: C4-2-C2 FSA: 80 %, C4-2-C4 FSA: 94 %, C6-2-C2 FSA: 90%, 

C6-2-C4 FSA: 96 %, C6-2-C6 FSA: 94 %, C8-2-C2 FSA: 93 %, C8-2-C4 FSA: 96 %, C8-2-C6 
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FSA: 99 %, C8-2-C8 FSA: 99 %, C10-2-C2 FSA: 96 %, C10-2-C4 FSA: 93 %, C10-2-C6 FSA: 

96 %, C10-2-C8 FSA: 93 %, C10-2-C10 FSA: 98 %.

1H NMR (DMSO, TMS): 

C4-2-C2 FSA. δ 0.964 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.30 (m, 5H, CH3–CH2–CH2–CH2–

N+−(CH2)2−N+– CH2–CH3), 1.69 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.09 (d, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.40 (t, 2H, CH3–CH2–CH2–CH2–N+–(CH2)2–N+–CH2–CH3), 3.75 (s, 4H, 

(CH3)2N+–(CH2)2–N+(CH3)2). 

C4-2-C4 FSA. δ 0.965 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.31 (m, 6H, CH3–CH2–CH2–CH2–

N+), 1.69 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.09 (s, 12H, (CH3)2N+), 3.30 (t, 4H, CH3–CH2–

CH2–CH2–N+), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C2 FSA. δ 0.893 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.27−1.32 (t, 9H, CH3–(CH2)3–

CH2–CH2–N+–(CH2)2– N+−CH2–CH3), 1.70 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.09 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.28−3.43 (m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–

N+–CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C4 FSA. δ 0.894 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.965 (t, 3H, N+−CH2–CH2–

CH2–CH3), 1.32 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.70 

(m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.09 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.28 (t, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–

CH2–CH2–CH3), 3.77 (s, 4H, (CH3)2N+–(CH2)2– N+(CH3)2). 

C6-2-C6 FSA. δ 0.894 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.32 (t, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.71 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.29 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.76 (s, 4H, (CH3)2N+–(CH2)2– 

N+(CH3)2). 

C8-2-C2 FSA. δ 0.874 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 1.30 (m, 13H, CH3–(CH2)5–CH2–

CH2–N+–(CH2)2–N+− CH2–CH3), 1.71 (m, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.08 (d, 12H, 



S28

(CH3)2N+–(CH2)2–N+(CH3)2), 3.28−3.43 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–

CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C8-2-C4 FSA. δ 0.851 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.964 (t, 3H, N+−CH2–CH2–

CH2–CH3), 1.31 (m, 12H, CH3–(CH2)5–CH2–CH2−N+−(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.70 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.09 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (m, 4H, CH3–(CH2)5–CH2–CH2– N+–(CH2)2–N+– CH2–

CH2–CH2−CH3), 3.77 (s, 4H, (CH3)2−N+−(CH2)2–N+(CH3)2).

C8-2-C6 FSA. δ 0.874 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.31 (m, 12H, CH3–(CH2)5–

CH2–CH2–N+–(CH2)2– N+−CH2–CH2–(CH2)3–CH3), 1.72 (m, 4H, CH3–(CH2)5–CH2–CH2–

N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.08 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.30 (t, 

4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.76 (s, 4H, 

(CH3)2−N+−(CH2)2−N+(CH3)2).

C8-2-C8 FSA. δ 0.874 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.31 (m, 20H, CH3–(CH2)5–

CH2–CH2–N+), 1.71 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)5–　CH2–CH2–N+), 3.76 (s, 4H, 

(CH3)2−N+−(CH2)2−N+(CH3)2).

C10-2-C2 FSA. δ 0.864 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 1.28 (m, 17H, CH3–(CH2)7–CH2–

CH2–N+–(CH2)2– N+−CH2−CH3), 1.71 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 3.08 (d, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (m, 2H, CH3–(CH2)7–CH2–CH2–N+), 3.39 (m, 2H, 

N+−CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C4 FSA. δ 0.863 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 0.964 (t, 3H, N+−CH2–CH2–

CH2–CH3), 1.29 (m, 16H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 

1.70 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 3.09 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (t, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2−N+− 

CH2−CH2−CH2−CH3), 3.77 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).
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C10-2-C6 FSA. δ 0.879 (m, 6H, CH3–(CH2)7–CH2–CH2–N+), 0.963 (t, 3H, N+−CH2–CH2–

(CH2)3–CH3), 1.27 (m, 20H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–

CH3), 1.67 (m, 4H, CH3–(CH2)7–CH2–CH2– N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.08 (s, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–

CH2–CH2−(CH2)3–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C8 FSA. δ 0.863 (m, 6H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–

CH3), 1.26 (m, 24H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–CH3), 1.70 

(m, 4H, CH3–(CH2)7–CH2–CH2–N+– (CH2)2–N+–CH2–CH2–(CH2)5–CH3), 3.08 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (t, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–

CH2−(CH2)5–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C10 FSA. δ 0.879 (m, 6H, CH3–(CH2)7–CH2–CH2–N+), 1.27−1.31 (m, 28H, CH3–

(CH2)7–CH2–CH2–N+), 1.70 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)7– CH2–CH2–N+), 3.76 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2).

Elemental analysis: 

C4-2-C2 FSA. Calcd. for C12H30N4F4O8S4 : C, 25.62; H, 5.37; N, 9.96. Found : C, 25.77; H, 

5.28; N, 10.02. 

C4-2-C4 FSA. Calcd. for C14H34N4F4O8S4 : C, 28.47; H, 5.80; N, 9.49. Found : C, 28.61; H, 

5.93; N, 9.60. 

C6-2-C2 FSA. Calcd. for C14H34N4F4O8S4 : C, 28.47; H, 5.80; N, 9.69. Found : C, 28.66; H, 

4.79; N, 8.74. 

C6-2-C4 FSA. Calcd. for C16H38N4F4O8S4 : C, 31.06; H, 6.19; N, 9.06. Found : C, 31.31; H, 

5.15; N, 8.11. 

C6-2-C6 FSA. Calcd. for C18H42N4F4O8S4 : C, 33.43; H, 6.55; N, 8.66. Found : C, 33.48; H, 

6.75; N, 8.62. 
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C8-2-C2 FSA. Calcd. for C16H38N4F4O8S4 : C, 31.06; H, 6.19; N, 9.06. Found : C, 31.13; H, 

6.12; N, 9.08. 

C8-2-C4 FSA. Calcd. for C18H42N4F4O8S4 : C, 33.43; H, 6.55; N, 8.66. Found : C, 33.49; H, 

6.48; N, 8.69. 

C8-2-C6 FSA. Calcd. for C20H46N4F4O8S4 : C, 35.60; H, 6.87; N, 8.30. Found : C, 35.58; H, 

6.96; N, 8.32. 

C8-2-C8 FSA. Calcd. for C22H50N4F4O8S4 : C, 37.59; H, 71.7; N, 7.97. Found : C, 37.66; H, 

7.38; N, 7.98.

C10-2-C2 FSA. Calcd. for C18H42N4F4O8S4 : C, 33.43; H, 6.55; N, 8.66. Found : C, 33.92; H, 

6.05; N, 8.77.

C10-2-C4 FSA. Calcd. for C20H46N4F4O8S4 : C, 35.60; H, 6.87; N, 8.40. Found : C, 35.82; H, 

6.75; N, 8.40.

C10-2-C6 FSA. Calcd. for C22H50N4F4O8S4 : C, 37.59; H, 7.17; N, 7.97. Found : C, 38.08; H, 

7.76; N, 8.09. 

C10-2-C8 FSA. Calcd. for C24H54N4F4O8S4 : C, 39.44; H, 7.45; N, 7.66. Found : C, 39.58; H, 

7.45; N, 7.63. 

C10-2-C10 FSA. Calcd. for C26H58N4F4O8S4 : C, 4.14; H, 7.70; N, 7.38. Found : C, 41.13; H, 

7.70; N, 7.42. 

N, N-Dimethyl-N-[(N’, N’-dimethyl-N’-(alkylammonio)ethyl]alkylammonium 

Bis(trifluoromethanesulfonyl)amide (Cm-2-Cn NTf2)

The yields were as follows: C4-2-C2 NTf2: 81 %, C4-2-C4 NTf2 : 94 %, C6-2-C2 NTf2: 89%, 

C6-2-C4 NTf2: 100 %, C6-2-C6 NTf2: 100 %, C8-2-C2 NTf2: 98 %, C8-2-C4 NTf2: 97 %, 

C8-2-C6 NTf2: 99 %, C8-2-C8 NTf2: 99 %,    C10-2-C2 NTf2: 100 %, C10-2-C4 NTf2: 98 %, 

C10-2-C6 NTf2: 94 %, C10-2-C8 NTf2: 98 %, C10-2-C10 NTf2: 99 %.

1H NMR (DMSO, TMS): 
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C4-2-C2 NTf2. δ 0.963 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.30 (m, 5H, CH3–CH2–CH2–CH2–

N+−(CH2)2− N+–CH2–CH3), 1.70 (m, 2H, CH3–CH2–CH2–CH2–N+), 3.09 (d, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.40 (m, 4H, CH3–CH2–CH2–CH2–N+–(CH2)2–N+–CH2–CH3), 3.75 (s, 

4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C4-2-C4 NTf2. δ 0.965 (t, 6H, CH3–CH2–CH2–CH2–N+), 1.31 (m, 4H, CH3–CH2–CH2–CH2–

N+), 1.70 (m, 4H, CH3–CH2–CH2–CH2–N+), 3.09 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.31 

(t, 4H, CH3–CH2–CH2–CH2–N+), 3.77 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C2 NTf2. δ 0.893 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.27−1.32 (t, 9H, CH3–(CH2)3–

CH2–CH2–N+–(CH2)2– N+−CH2–CH3), 1.70 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.09 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.28−3.43 (m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–

N+–CH2–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C4 NTf2. δ 0.893 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 0.965 (t, 3H, N+−CH2–CH2–

CH2–CH3), 1.32 (m, 8H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 1.70 

(m, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 3.09 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.28 (t, 4H, CH3–(CH2)3–CH2–CH2–N+–(CH2)2– N+–CH2–

CH2–CH2–CH3), 3.77 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2). 

C6-2-C6 NTf2. δ 0.893 (t, 6H, CH3–(CH2)3–CH2–CH2–N+), 1.32 (t, 12H, CH3–(CH2)3–CH2–

CH2–N+), 1.71 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–(CH2)2–

N+(CH3)2), 3.28 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.77 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2). 

C8-2-C2 NTf2. δ 0.873 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 1.30 (m, 13H, CH3–(CH2)5–

CH2–CH2–N+–(CH2)2–N+− CH2–CH3), 1.71 (m, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.08 (d, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.27−3.43 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–

N+–CH2–CH3), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C8-2-C4 NTf2. δ 0.874 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 0.964 (t, 3H, N+−CH2–CH2–
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CH2–CH3), 1.27−1.36 (m, 12H, CH3–(CH2)5–CH2–CH2−N+−(CH2)2–N+–CH2–CH2–CH2–

CH3), 1.70 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–CH2–CH3), 3.09 (s, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (m, 4H, CH3–(CH2)5–CH2–CH2– N+–(CH2)2–N+– 

CH2–CH2–CH2−CH3), 3.77 (s, 4H, (CH3)2−N+−(CH2)2–N+(CH3)2).

C8-2-C6 NTf2. δ 0.874 (m, 6H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–CH2–

CH3), 1.27−1.31 (m, 16H, CH3–(CH2)5–(CH2)2–N+−(CH2)2–N+–CH2–CH2–CH2–CH3), 1.70 

(m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 3.08 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.31 (m, 4H, CH3–(CH2)5–CH2–CH2–N+–(CH2)2–N+– CH2–

CH2–CH2−CH3), 3.76 (s, 4H, (CH3)2−N+−(CH2)2–N+(CH3)2).

C8-2-C8 NTf2. δ 0.874 (t, 6H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.31 (m, 20H, CH3–

(CH2)5–CH2–CH2–N+), 1.70 (m, 4H, CH3–(CH2)3–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)5–CH2–CH2–N+), 3.76 (s, 4H, 

(CH3)2−N+−(CH2)2−N+(CH3)2).

C10-2-C2 NTf2. δ 0.863 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 1.26−1.32 (m, 17H, CH3–

(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2−CH3), 1.72 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 

3.08 (d, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.27 (m, 2H, CH3–(CH2)7–CH2–CH2–N+), 3.43 

(m, 2H, N+−CH2–CH3), 3.75 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C4 NTf2. δ 0.864 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 0.964 (t, 3H, N+−CH2–CH2–

CH2–CH3), 1.26−1.33 (m, 16H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–

CH3), 1.70 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–CH2–CH3), 3.08 (s, 

12H, (CH3)2N+–(CH2)2–N+(CH3)2), 3.32 (t, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2−N+− 

CH2−CH2−CH2−CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C6 NTf2. δ 0.863 (m, 6H, CH3–(CH2)7–CH2–CH2–N+), 1.26−1.31 (m, 20H, CH3–

(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 1.70 (m, 4H, CH3–(CH2)7–CH2–

CH2–N+–(CH2)2–N+–CH2–CH2–(CH2)3–CH3), 3.08 (s, 12H, (CH3)2N+–(CH2)2–N+(CH3)2), 



S33

3.27 (t, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+–CH2–CH2−(CH2)3–CH3), 3.76 (s, 4H, 

(CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C8 NTf2. δ 0.863 (m, 6H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–

CH3), 1.26−1.33 (m, 24H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2–N+−CH2–CH2–(CH2)5–CH3), 

1.70 (m, 4H, CH3–(CH2)7–CH2–CH2–N+–(CH2)2– N+–CH2–CH2–(CH2)5–CH3), 3.08 (s, 12H, 

(CH3)2N+–(CH2)2–N+(CH3)2), 3.27 (t, 4H, CH3–(CH2)7–CH2–CH2–N+– (CH2)2– N+–CH2–

CH2−(CH2)5–CH3), 3.76 (s, 4H, (CH3)2N+–(CH2)2–N+(CH3)2).

C10-2-C10 NTf2. δ 0.863 (m, 6H, CH3–(CH2)7–CH2–CH2–N+), 1.27−1.31 (m, 28H, CH3–

(CH2)7–CH2–CH2–N+), 1.70 (m, 4H, CH3–(CH2)7–CH2–CH2–N+), 3.08 (s, 12H, (CH3)2N+–

(CH2)2–N+(CH3)2), 3.30 (t, 4H, CH3–(CH2)7–CH2– CH2–N+), 3.76 (s, 4H, (CH3)2N+–(CH2)2–

N+(CH3)2).

Elemental analysis: 

C4-2-C2 NTf2. Calcd for C16H30N4F12O8S4 : C, 25.20; H,3.97; N, 7.35. Found : C, 25.36; H, 

3.74; N, 7.42. 

C4-2-C4 NTf2. Calcd. for C18H34N4F12O8S4 : C, 27.34; H,4.33; N, 7.09. Found : C, 27.47; H, 

4.34; N, 7.12. 

C6-2-C2 NTf2. Calcd. for C18H34N4F12O8S4 : C, 27.34; H,4.33; N, 7.09. Found : C, 26.75; H, 

4.37; N, 7.01. 

C6-2-C4 NTf2. Calcd. for C20H38N4F12O8S4 : C, 29.34; H,4.68; N, 6.84. Found : C, 29.38; H, 

5.02; N, 6.93. 

C6-2-C6 NTf2. Calcd. for C22H42N4F12O8S4 : C, 31.20; H,5.00; N, 6.62. Found : C, 31.03; H, 

4.76; N, 6.58. 

C8-2-C2 NTf2. Calcd. for C20H38N4F12O8S4 : C, 29.34; H,4.68; N, 6.84. Found : C, 29.12; H, 

4.71; N, 6.77. 

C8-2-C4 NTf2. Calcd. for C22H42N4F12O8S4 : C, 31.20; H,5.00; N, 6.62. Found : C, 31.45; H, 
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4.00; N, 6.47. 

C8-2-C6 NTf2. Calcd. for C24H46N4F12O8S4 : C, 32.95; H,5.30; N, 6.40. Found : C, 33.22; H, 

4.66; N, 5.87. 

C8-2-C8 NTf2. Calcd. for C26H50N4F12O8S4 : C, 34.59; H,5.58; N, 6.21. Found : C, 34.72; H, 

4.66; N, 5.87.

C10-2-C2 NTf2. Calcd. for C22H42N4F12O8S4 : C, 330.55; H,5.13; N, 6.22. Found : C, 30.55; 

H, 5.17; N, 6.51.

C10-2-C4 NTf2. Calcd. for C24H46N4F12O8S4 : C, 330.55; H,5.13; N, 6.22. Found : C, 30.55; 

H, 5.17; N, 6.51.

C10-2-C6 NTf2. Calcd. for C26H50N4F12O8S4 : C, 330.55; H,5.13; N, 6.22. Found : C, 30.55; 

H, 5.17; N, 6.51.

C10-2-C8 NTf2. Calcd. for C28H54N4F12O8S4 : C, 330.55; H,5.13; N, 6.22. Found : C, 30.55; 

H, 5.17; N, 6.51.

C10-2-C10 NTf2. Calcd. for C30H58N4F12O8S4 : C, 330.55; H,5.13; N, 6.22. Found : C, 30.55; 

H, 5.17; N, 6.51.

Alkyltrimethylammonim Bromide (Cn Br)

　The yields were as follows: C2 Br: 87 %, C4 Br: 85 %, C6 Br: 74 %, C8 Br: 79 %, C10 Br: 

73 %.

1H NMR (CDCl3, TMS): 

C2 Br. δ 1.45 (t, 3H, CH3–CH2–N+(CH3)3), 3.47 (s, 9H, –N+(CH3)3), 3.80 (m, 2H, CH3–

CH2–N+(CH3)3).

C4 Br. δ 1.01 (t, 3H, CH3–CH2–CH2–CH2–N+(CH3)3), 1.44 (m, 2H, CH3–CH2–CH2–CH2–

N+(CH3)3), 1.76 (m. 2H, CH3–CH2–CH2–CH2–N+(CH3)3), 3.48 (s, 9H, –N+(CH3)3), 3.64 (m, 

2H, CH3–CH2–CH2– CH2–N+(CH3)3).
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C6 Br. δ 0.893 (m, 3H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 1.34 (m, 6H, CH3–(CH2)3–CH2–

CH2–N+(CH3)3), 1.76 (m. 2H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 3.48 (s, 9H, –N+(CH3)3), 

3.61 (m, 2H, CH3–(CH2)3–CH2– CH2–N+(CH3)3).

C8 Br. δ 0.882 (t, 3H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 1.27–1.36 (m, 10H, CH3–(CH2)5–

CH2–CH2–N+(CH3)3), 1.76 (m. 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.48 (s, 9H, –

N+(CH3)3), 3.58 (m, 2H, CH3–(CH2)5– CH2–CH2–N+(CH3)3).

C10 Br. δ 0.882 (t, 3H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 1.26–1.36 (m, 14H, CH3–(CH2)7–

CH2–CH2–N+(CH3)3), 1.75 (m. 2H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 3.49 (s, 9H, –

N+(CH3)3), 3.62 (m, 2H, CH3–(CH2)7– CH2–CH2–N+(CH3)3).

Elemental analysis: 

C2 Br. Calcd. for C5H14NBr : C, 38.33; H, 8.04; N, 7.45. Found : C, 38.41; H, 8.30; N, 7.53.

C4 Br. Calcd. for C7H18NBr : C, 42.87; H, 9.25; N, 7.14. Found : C, 42.91; H, 9.32; N, 7.12. 

C6 Br. Calcd. for C9H22NBr : C, 48.22; H, 9.89; N, 6.25. Found : C, 48.37; H, 8.30; N, 6.22. 

C8 Br. Calcd. for C11H26NBr : C, 52.38; H, 10.39; N, 5.55. Found : C, 52.30; H, 11.40; N, 

5.58. 

C10 Br. Calcd. for C13H30NBr : C, 55.71; H, 10.79; N, 5.00. Found : C, 55.60; H, 11.10; N, 

5.10.

Alkyltrimethylammonium Tetrafluoroborate (Cn BF4)

The yields were as follows: C2 BF4: 89 %, C4 BF4: 77 %, C6 BF4: 10 %, C8 BF4: 81 %, C10 

BF4: 90 %.

1H NMR (D2O, TMP): 

C2 BF4. δ 1.35 (m, 3H, CH3–CH2–N+(CH3)3), 3.08 (s, 9H, –N+(CH3)3), 3.40 (m, 2H, CH3–

CH2–N+(CH3)3).

C4 BF4. δ 0.943 (t, 3H, CH3–CH2–CH2–CH2–N+(CH3)3), 1.36 (m, 2H, CH3– CH2–CH2–

CH2–N+(CH3)3), 1.76 (m, 2H, CH3–CH2–CH2–CH2–N+(CH3)3), 3.09 (s, 9H, –N+(CH3)3), 3.30 



S36

(m, 2H, CH3–CH2– CH2–CH2–N+(CH3)3).

1H NMR (CDCl3, TMS): 

C6 BF4. δ 0.899 (t, 3H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 1.35 (m, 6H, CH3–(CH2)3– CH2–

CH2–N+(CH3)3), 1.75 (m, 4H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 3.28 (s, 9H, –N+(CH3)3), 

3.30 (m, 2H, CH3–(CH2)3–CH2–CH2–N+(CH3)3).

C8 BF4. δ 0.881 (t, 3H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 1.26−1.36 (m, 10H, CH3–

(CH2)5–CH2–CH2–N+(CH3)3), 1.73 (m, 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.17 (s, 9H, –

N+(CH3)3), 3.30 (m, 2H, CH3–(CH2)5– CH2–CH2–N+(CH3)3).

C10 BF4. δ 0.882 (t, 3H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 1.26−1.36 (m, 14H, CH3–

(CH2)7–CH2–CH2–N+(CH3)3), 1.74 (m, 2H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 3.17 (s, 9H, –

N+(CH3)3), 3.31 (m, 2H, CH3–(CH2)7–CH2–CH2– N+(CH3)3).

Elemental analysis: 

C2 BF4. Calcd. for C5H14NBF4 : C, 34.32; H, 8.07; N, 8.01. Found: C, 34.36; H, 7.87; N, 

8.04.

C4 BF4. Calcd. for C7H18NBF4 : C, 41.41; H, 8.94; N, 6.90. Found: C, 41.27; H, 9.10; N, 

6.98. 

C6 BF4. Calcd. for C9H22NBF4 : C, 46.78; H, 9.60; N, 6.06. Found: C, 46.60; H, 9.66; N, 

6.00. 

C8 BF4. Calcd. for C11H26NBF4 : C, 50.98; H, 10.11; N, 5.41. Found: C, 50.58; H, 10.58; N, 

5.36.

C10 BF4. Calcd. for C13H30NBF4 : C, 54.37; H, 10.53; N, 4.88. Found: C, 54.57; H, 10.51; N, 

4.93.

Alkyltrimethylammonium Hexafluorophosphate (Cn PF6)

　The yields were as follows: C2 PF6: 70 %, C4 PF6: 74 %, C6 PF6: 82 %, C8 PF6: 95%, C10 

PF6: 95 %.
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1H NMR (DMSO, TMS): 

C2 PF6. δ 1.23 (m, 3H, CH3–CH2–N+(CH3)3), 3.01 (s, 9H, –N+(CH3)3), 3.32 (m, 2H, CH3–

CH2–N+(CH3)3).

C4 PF6. δ 0.933 (t, 3H, CH3–CH2–CH2–CH2–N+(CH3)3), 1.29 (m, 2H, CH3–CH2–CH2–CH2–

N+(CH3)3), 1.65 (m. 2H, CH3–CH2–CH2–CH2–N+(CH3)3), 3.09 (s, 9H, –N+(CH3)3), 3.35 (m, 

2H, CH3–CH2–CH2– CH2–N+(CH3)3).

1H NMR (DMSO, TMS): 

C6 PF6. δ 0.907 (t, 3H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 1.36 (m, 6H, CH3–(CH2)3– CH2–

CH2–N+(CH3)3), 1.76 (m, 4H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 3.17 (s, 9H, –N+(CH3)3), 

3.30 (m, 2H, CH3–(CH2)3–CH2–CH2–N+(CH3)3).

C8 PF6. δ 0.881 (t, 3H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 1.26−1.36 (m, 10H, CH3–

(CH2)5–CH2–CH2–N+(CH3)3), 1.73 (m, 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.17 (s, 9H, –

N+(CH3)3), 3.24 (m, 2H, CH3–(CH2)5– CH2–CH2–N+(CH3)3).

C10 PF6. δ 0.882 (t, 3H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 1.26−1.36 (m, 14H, CH3–

(CH2)7–CH2–CH2– N+(CH3)3), 1.74 (m, 2H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 3.14 (s, 9H, 

–N+(CH3)3), 3.27 (m, 2H, CH3–(CH2)7– CH2–CH2–N+(CH3)3).

Elemental analysis: 

C2 PF6. Calcd for C5H14NPF6 : C, 25.76; H, 6.05; N, 6.01. Found : C, 25.92; H, 5.90; N, 

6.04. 

C4 PF6. Calcd for C7H18NPF6 : C, 32.19; H, 6.95; N, 5.36. Found : C, 32.40; H, 6.89; N, 

5.52. 

C6 PF6. Calcd. for C9H22NPF6 : C, 37.37; H, 7.67; N, 4.84. Found : C, 37.57; H, 7.56; N, 

4.89. 

C8 PF6. Calcd. for C11H26NPF6 : C, 41.64; H, 8.26; N, 4.41. Found : C, 41.536; H, 8.53; N, 

4.63.
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C10 PF6. Calcd. for C13H30NPF6 : C, 45.21; H, 8.76; N, 4.06. Found : C, 45.42; H, 8.64; N, 

4.24. 

Alkyltrimethylammonium Trifluoromethanesulfonate (Cn OTf)

The yields were as follows: C2 OTf: n = 2 : 67 %, C4 OTf: 91 %, C6 OTf: 83%, C8 OTf: 

97 %, C10 OTf: 99 %.

1H NMR (D2O, TMP): 

C2 OTf. δ 1.35 (m, 3H, CH3–CH2–N+(CH3)3), 3.08 (s, 9H, –N+(CH3)3), 3.40 (m, 2H, CH3–

CH2–N+(CH3)3).

C4 OTf. δ 0.943 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.36 (m, 2H, CH3–CH2–CH2–CH2–

N+(CH3)3), 1.76 (m. 2H, CH3–CH2–CH2–CH2–N+(CH3)3), 3.09 (s, 9H, –N+(CH3)3), 3.30 (m, 

2H, CH3–CH2–CH2– CH2–N+(CH3)3).

1H NMR (CDCl3, TMS) : 

C6 OTf. δ 0.899 (t, 3H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 1.35 (m, 6H, CH3–(CH2)3– CH2–

CH2–N+(CH3)3), 1.74 (m, 2H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 3.22 (s, 9H,–N+(CH3)3), 

3.36 (m, 2H, –CH2–CH2–N+(CH3)3).

C8 OTf. δ 0.855 (t, 3H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 1.27−1.35 (m, 10H, CH3–

(CH2)5–CH2–CH2–N+(CH3)3), 1.77 (m, 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.09 (s, 9H, –

N+(CH3)3), 3.30 (m, 2H, –CH2–CH2–N+(CH3)3).

C10 OTf. δ 0.882 (t, 3H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 1.26−1.36 (m, 14H, CH3–

(CH2)7–CH2–CH2– N+(CH3)3), 1.74 (m, 2H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 3.23 (s, 9H,–

N+(CH3)3), 3.36 (m, 2H, –(CH2)7–CH2–CH2–N+(CH3)3).

Elemental analysis: 

C2 OTf. Calcd. for C6H14NF3O3S : C, 30.38; H, 5.95; N, 5.90. Found : C, 32.47; H, 5.91; N, 

5.89.

C4 OTf. Calcd. for C8H18NF3O3S : C, 35.72; H, 7.90; N, 5.28. Found : C, 35.85; H, 7.58; N, 
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5.26. 

C6 OTf. Calcd. for C10H22NF3O3S : C, 40.94; H, 7.56; N, 4.77. Found : C, 41.08; H, 7.18; N, 

4.80.

C8 OTf. Calcd. for C12H26NF3O3S : C, 44.84; H, 8.15; N, 4.36. Found : C, 44.67; H, 8.26; N, 

4.33.

C10 OTf. Calcd. for C14H30NF3O3S : C, 48.12; H, 8.65; N, 4.01. Found : C, 47.93; H, 8.70; N, 

4.00.

Alkyltrimnethylammonium Bis(fluorosulfonyl)amide (Cn FSA)

The yields were as follows: C2 FSA: 74 %, C4 FSA: 86 %, C6 FSA: 97%, C8 FSA: 99 %, 

C10 FSA: 98 %.

1H NMR (DMSO, TMS):

C2 FSA. δ 1.24 (m, 3H, CH3–CH2–N+), 3.01 (s, 9H, –N+(CH3)3), 3.32 (m, 2H, CH3–CH2–

N+(CH3)3).

1H NMR (CDCl3, TMS):  

C4 FSA. δ 1.03 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.45 (m, 2H, CH3–CH2–CH2–CH2–N+), 

1.77 (m. 2H, CH3–CH2–CH2–CH2–N+), 3.13−3.18 (m, 9H, –N+(CH3)3), 3.33 (m, 2H, CH3–

CH2–CH2–CH2–N+).

C6 FSA. δ 0.907 (t, 3H, CH3–(CH2)3–CH2–CH2–N+), 1.32−1.40 (m, 14H, CH3–(CH2)3–

CH2–CH2–N+), 1.77 (m, 2H, CH3–(CH2)3–CH2–CH2–N+), 3.16 (s, 9H, –N+(CH3)3), 3.30 (m, 

2H, CH3–(CH2)3–CH2–CH2–N+).

C8 FSA. δ 0.868 (t, 3H, CH3–(CH2)5–CH2–CH2–N+), 1.28−1.37 (m, 10H, CH3–(CH2)5–

CH2–CH2–N+(CH3)3), 1.76 (m, 2H, CH3–(CH2)5–CH2–CH2–N+), 3.14 (s, 9H, –N+(CH3)3), 

3.29 (m, 2H, CH3–(CH2)5–CH2–CH2–N+).

C10 FSA. δ 0.881 (t, 3H, CH3–(CH2)7–CH2–CH2–N+), 1.26−1.37 (m, 14H, CH3–(CH2)7–

CH2–CH2–N+(CH3)3), 1.75 (m, 2H, CH3–(CH2)7–CH2–CH2–N+), 3.15 (s, 9H, –N+(CH3)3), 
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3.29 (m, 2H, CH3–(CH2)7–CH2–CH2–N+).

Elemental analysis: 

C2 FSA. Calcd. for C5H14N2F2O4S2 : C, 22.38; H, 5.26; N, 10.44. Found : C, 22.37; H, 5.39; 

N, 10.48. 

C4 FSA. Calcd. for C7H18NF2O4S2 : C, 28.37; H, 6.12; N, 9.45. Found : C, 28.43; H, 5.98; N, 

9.61. 

C6 FSA. Calcd. for C9H22NF2O4S2 : C, 33,32; H, 6.84; N, 8.64. Found : C, 33.39; H, 6.89; N, 

8.58. 

C8 FSA. Calcd. for C11H26NF2O4S2 : C, 37.48; H, 7.44; N, 7.95. Found : C, 37.46; H, 7.52; 

N, 7.95. 

C10 FSA. Calcd. for C13H30NF2O4S2 : C, 41.03; H, 7.95; N, 7.36. Found : C, 41.20; H, 7.93; 

N, 7.47.

Alkyltrimethylammonium Bis(trifluoromethanesulfonyl)amide (Cn NTf2)

The yields were as follows: C2 NTf2: 85 %, C2 NTf2: n = 4 : 95 %，n = 6 : 87%，n = 8 : 

97 %，n = 10 : 99 %.

1H NMR (DMSO, TMS): 

C2 NTf2. δ 1.26 (m, 3H, CH3–CH2–N+), 3.01 (s, 9H, –N+(CH3)3), 3.32 (m, 2H, CH3–CH2–

N+). 

C4 NTf2. δ 0.937 (t, 3H, CH3–CH2–CH2–CH2–N+), 1.26−1.35 (m, 2H, CH3–CH2–CH2–CH2–

N+), 1.66 (m. 2H, CH3–CH2–CH2–CH2–N+), 3.32 (s, 9H, –N+(CH3)3), 3.25 (m, 2H, CH3–

CH2–CH2–CH2–N+).

1H NMR (CDCl3, TMS): 

  C6 NTf2. δ 0.898 (t, 3H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 1.34 (m, 6H, CH3–(CH2)3– 

CH2–CH2–N+(CH3)3), 1.74 (m, 4H, CH3–(CH2)3–CH2–CH2–N+(CH3)3), 3.14 (s, 9H, CH3–

(CH2)3–CH2–CH2– N+(CH3)3), 3.29 (m, 2H, CH3–(CH2)3–CH2–CH2–N+(CH3)3).
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C8 NTf2. δ 0.882 (t, 3H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 1.27−1.35 (m, 10H, CH3–

(CH2)5–CH2–CH2– N+(CH3)3), 1.73 (m, 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.14 (s, 9H, 

CH3–(CH2)5–CH2–CH2–N+(CH3)3), 3.28 (m, 2H, CH3–(CH2)5–CH2–CH2–N+(CH3)3).

C10 NTf2. δ 0.882 (t, 3H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 1.26−1.35 (m, 14H, CH3–

(CH2)7–CH2–CH2– N+(CH3)3), 1.75 (m, 2H, CH3–(CH2)7–CH2–CH2–N+(CH3)3), 3.17 (s, 9H, 

–N+(CH3)3), 3.30 (m, 2H, –(CH2)7–CH2–N+(CH3)3).

Elemental analysis: 

C2 NTf2. Calcd. for C7H14N2F6O4S2 : C, 22.83; H, 3.83; N, 7.61. Found : C, 23.02; H, 3.83; 

N, 7.61. 

C4 NTf2. Calcd. for C9H18NF6O4S2 : C, 27.27; H, 4.58; N, 7.07. Found : C, 27.25; H, 4.56; 

N, 7.12. 

C6 NTf2. Calcd. for C11H22NF6O4S2 : C, 32.13; H, 5.22; N, 6.60. Found : C, 32.13; H, 5.15; 

N, 6.79. 

C8 NTf2. Calcd. for C13H26NF6O4S2 : C, 34.51; H, 5.79; N, 6.19. Found : C, 34.55; H, 5.68; 

N, 6.31. 

C10 NTf2. Calcd. for C15H30NF6O4S2 : C, 37.49; H, 6.29; N, 5.83. Found : C, 37.40; H, 6.47; 

N, 5.90.
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Figure S9. 1H NMR spectrum of C4-2-C2 Br in D2O, TMP.
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Figure S10. 1H NMR spectrum of C4-2-C4 Br in D2O, TMP.

Figure S11. 1H NMR spectrum of C6-2-C2 Br in D2O, TMP.

N N

CH3

CH3
H3C

H3C

2Br

CH2 CH2

CH2

CH2

CH2

CH3

CH2

CH2

CH2

CH3

N N

CH3

CH3
H3C

H3C

2Br

CH2 CH2

CH2

CH2

(CH2)3

CH3

CH2

CH3



S44

Figure S12. 1H NMR spectrum of C6-2-C4 Br in D2O, TMP.

Figure S13. 1H NMR spectrum of C6-2-C6 Br in D2O, TMP.
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Figure S14. 1H NMR spectrum of C8-2-C2 Br in D2O, TMP.

Figure S15. 1H NMR spectrum of C8-2-C4 Br in D2O, TMP.
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Figure S16. 1H NMR spectrum of C8-2-C6 Br in D2O, TMP.

Figure S17. 1H NMR spectrum of C8-2-C8 Br in D2O, TMP.
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Figure S18. 1H NMR spectrum of C10-2-C2 Br in D2O, TMP.

Figure S19. 1H NMR spectrum of C10-2-C4 Br in D2O, TMP.
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Figure S20. 1H NMR spectrum of C10-2-C6 Br in D2O, TMP.

Figure S21. 1H NMR spectrum of C10-2-C8 Br in D2O, TMP.
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Figure S22. 1H NMR spectrum of C10-2-C10 Br in D2O, TMP.

Figure S23. 1H NMR spectrum of C2 Br in CDCl3, TMS.
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Figure S24. 1H NMR spectrum of C4 Br in CDCl3, TMS.

Figure S25. 1H NMR spectrum of C6 Br in CDCl3, TMS.
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Figure S26. 1H NMR spectrum of C8 Br in CDCl3, TMS.

Figure S27. 1H NMR spectrum of C10 Br in CDCl3, TMS.
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