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Synthesis and Characterization of ILs
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Figure S1. General structures of compound used to synthesize ionic liquids.
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Scheme S1. The synthetic route of DMAP-based thiocyanate ILs

NMR and ESI-MS, as shown in Figure S2-S27, were carried out to identify the

structures of the prepared ILs. The results of all catalysts, [C;Mmim][SCN],



[CAMpyrr][SCN], [P4444][SCN], [C4Py][SCN], [C4APy][SCN], [C4sDMAP][SCN]
[C4sDMEA][SCN], [DMAPPC][SCN], [C;OHDMAP][SCN] and [C,DMAP][SCN]
(n=6, 8, 10, 12) are displayed here. FT-IR and thermogravimetric results of
[CnDMAP][SCN] ionic liquids are also shown in Figure S28 and S29, respectively.

[CsMmim][SCN]: '"H NMR (600 MHz, DMSO) 6 7.63 (dd, J=20.7, 2.1 Hz, 2H),
4.11 (t, J=17.3 Hz, 2H), 3.76 (s, 3H), 2.59 (s, 3H), 1.72 — 1.65 (m, 2H), 1.28 (dd, J =
15.2, 7.5 Hz, 2H), 0.90 (t, J = 7.4 Hz, 3H). 3C NMR (151 MHz, DMSO) 6 144.19,
129.52,122.27, 120.84, 47.32, 34.68, 31.19, 18.89, 13.40, 9.19.
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Figure S2. "H NMR spectra (a) and '3C NMR spectra (b) of [C4Mmim][SCN].

[C4sMpyrr][SCN]: 'H NMR (600 MHz, DMSO) & 3.45 (d, J = 23.6 Hz, 4H), 3.32
—3.28 (m, 2H), 2.99 (s, 3H), 2.08 (s, 4H), 1.68 (s, 2H), 1.32 (dd, J = 14.9, 7.4 Hz, 2H),
0.93 (t, ] = 7.4 Hz, 3H). '*C NMR (151 MHz, DMSO) § 129.49, 63.43, 63.41, 63.39,
62.90, 47.51, 47.49, 47.46, 24.9, 21.10, 19.31, 13.49.



60
modW
¥6°0
0€°L
11
€€l

89°1 —

80'C —

66'C —

am.m
€€ A
we/
£He
LE'E

(a)

+N

AL

SCN

Bl

Hoe

Ho0'T

Ho'T

oy

H0't

80°T

1.5 0.8
{1 (ppm)

2.9

3.6

4.3

6F'El ~
1£°61
01T -
€677

LY
6F'LY W
IS°LY
06°79
6£°€9
I+'€9
£F'e9

6v°6T1 —

{b)

-2

-10

160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10
f1 (ppm)

70

Figure S3. 'TH NMR spectra (a) and '*C NMR spectra (b) of [C4Mpyrr][SCN].



[C4Py][SCN]: '"H NMR (600 MHz, DMSO) § 9.10 (d, J = 5.5 Hz, 2H), 8.61 (t, J
=7.8 Hz, 1H), 8.17 (t, J= 7.0 Hz, 2H), 4.62 (t, J = 7.5 Hz, 2H), 1.90 (t, /= 7.5 Hz, 2H),
1.29 (dd, J = 15.1, 7.5 Hz, 2H), 0.90 (t, J = 7.4 Hz, 3H).*C NMR (151 MHz, DMSO)
5 145.45, 144.71, 129.58, 128.09, 60.59, 32.64, 18.76, 13.30.
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Figure S4. "H NMR spectra (a) and '3C NMR spectra (b) of [C4Py][SCN].

[C4APy][SCN]: 'H NMR (600 MHz, DMSO) & 8.18 (d, J = 7.1 Hz, 2H), 8.05 (s,
2H), 6.81 (d, J=7.1 Hz, 2H), 4.11 (t, J = 7.2 Hz, 2H), 1.77 — 1.65 (m, 2H), 1.23 (dd, J
= 15.0, 7.4 Hz, 2H), 0.88 (t, J = 7.4 Hz, 3H).*C NMR (151 MHz, DMSO) § 158.55,
142.89, 129.74, 109.40, 56.81, 32.25, 18.74, 13.39.
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Figure S5. "TH NMR spectra (a) and '>*C NMR spectra (b) of [C4APy][SCN].

[C.DMAP][SCN]: 'H NMR (600 MHz, DMSO) & 8.30 (d, J = 7.7 Hz, 2H), 7.03
(d,J=7.7 Hz, 2H), 4.16 (t, ] = 7.2 Hz, 2H), 3.18 (s, 6H), 1.77 — 1.69 (m, 2H), 1.24 (dd,
J=15.1,7.5 Hz, 2H), 0.89 (t, ] = 7.4 Hz, 3H). *C NMR (151 MHz, DMSO) § 155.82,
141.97, 129.53, 107.68, 56.45, 32.30, 18.73, 13.36.
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Figure S6. "H NMR spectra (a) and '3C NMR spectra (b) of [C4DMAP][SCN].

[C.DMEA][SCN]: "H NMR (600 MHz, DMSO) & 5.25 (s, 1H), 3.81 (s, 2H), 3.34
~3.30 (m, 2H), 3.06 (s, 6H), 1.66 (s, 2H), 1.29 (dd, J = 14.8, 7.4 Hz, 2H), 0.92 (t, J =
7.4 Hz, 3H). BC NMR (151 MHz, DMSO) § 129.75, 64.61, 63.96, 54.93, 50.84, 50.82,



50.79, 23.80, 19.20, 13.49.
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Figure S7. '"H NMR spectra (a) and '*C NMR spectra (b) of [C4DMEA][SCN].

[DMAPPC][SCN]: 'H NMR (600 MHz, DMSO) §8.29 (d, J = 7.8 Hz, 1H), 8.21

(d, J = 7.6 Hz, 1H), 7.00 (dd, J = 23.4, 7.7 Hz, 2H), 4.36 (s, 1H), 3.18 (d, ] = 3.2 Hz,



8H), 2.88 (s, 1H). '*C NMR (151 MHz, DMSO) § 171.72, 156.94, 155.87, 142.30,
139.06, 129.63, 107.45, 106.97, 52.48, 39.66, 34.44.
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Figure S8. '"H NMR spectra (a) and '3C NMR spectra (b) of [DMAPPC][SCN].



[C;OHDMAP][SCN]: '"H NMR (600 MHz, DMSO) & 8.26 (d, J = 7.8 Hz, 2H),
7.02 (d, J = 7.8 Hz, 2H), 4.75 — 4.63 (m, 1H), 4.23 (t, J = 7.0 Hz, 2H), 3.38 (s, 2H),
3.18 (d, J = 5.2 Hz, 6H), 1.90 (d, J = 6.5 Hz, 2H). 3C NMR (151 MHz, DMSO) &
155.77 (s), 142.09 (s), 129.74 (s), 107.61 (s), 57.01 (s), 54.26 (s), 39.71 (s), 33.08 (s).
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Figure S9 '"H NMR spectra (a) and '*C NMR spectra (b) of [C;OHDMAP][SCN].

[CsDMAP][SCN]: 'H NMR (600 MHz, DMSO) & 8.30 (d, J = 7.7 Hz, 2H), 7.03
(d, J= 7.8 Hz, 2H), 4.15 (t, J = 7.2 Hz, 2H), 3.18 (s, 6H), 1.80 — 1.67 (m, 2H), 1.29 —
1.15 (m, 6H), 0.85 (t, /= 7.0 Hz, 3H). 3C NMR (151 MHz, DMSO) § 155.79 , 141.94,
129.48, 107.65, 56.66, 39.70, 30.58, 30.23, 25.05, 21.90, 13.82.
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Figure S10. 'TH NMR spectra (a) and '*C NMR spectra (b) of [CsDMAP][SCN].

[CsDMAP][SCN]: 'H NMR (600 MHz, DMSO) & 8.31 (d, J = 7.8 Hz, 2H), 7.04
(d, J= 7.8 Hz, 2H), 4.16 (t, J = 7.2 Hz, 2H), 3.19 (s, 6H), 1.89 — 1.60 (m, 2H), 1.32 —
1.12 (m, 10H), 0.82 (t,J= 7.0 Hz, 3H). 3C NMR (151 MHz, DMSO) § 155.75, 141.89,
129.57, 107.63, 56.66, 31.10, 39.67, 30.31, 28.47, 28.36, 25.39, 21.99, 13.87.



a4 -+ e ~ e w ARl B e BB el B2 E s B
(a) b e == R B B B B B By R B B
- ~ - - = =+ O D S S
N - — | et e

H3C\ / \
» +N/\/\/\/\
/ _
H;C SCN
l l | A
L]
i ¥ i y L g
— N [ae] ~~ W, el
= S S ® SsS<
; T : T L = T ol — M o) = e T
10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
f1 (ppm)
(b) < A n 2 e o= v e
w; - = = e et aaax
w; -+ ol = =4 Q= S 2 LW e
— o - — W B B B B B B B
| | | | | — A
1 1
I
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10

{1 (ppm)

Figure S11. 'TH NMR spectra (a) and '*C NMR spectra (b) of [CsDMAP][SCN].

[C1oDMAP][SCN]: 'H NMR (600 MHz, DMSO) § 8.31 (d, J = 7.8 Hz, 2H), 7.04
(d, J=7.8 Hz, 2H), 4.16 (t, J = 7.2 Hz, 2H), 3.19 (s, 6H), 1.80 — 1.66 (m, 2H), 1.28 —



1.15 (m, 14H), 0.83 (t, /= 7.0 Hz, 3H). 3C NMR (151 MHz, DMSO) § 155.76, 141.92,
129.54, 107.64, 56.66, 39.67, 31.24, 30.29, 28.84, 28.82, 28.61, 28.40, 25.39, 22.05,

13.90.
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Figure S12. '"H NMR spectra (a) and '*C NMR spectra (b) of [C;(DMAP][SCN].



[C1,DMAP][SCN]: 'H NMR (600 MHz, DMSO) § 8.31 (d, J= 7.8 Hz, 2H), 7.04
(d, J=7.8 Hz, 2H), 4.16 (t, J = 7.2 Hz, 2H), 3.19 (s, 6H), 1.80 — 1.60 (m, 2H), 1.28 —
1.18 (m, 18H), 0.84 (t, /= 7.0 Hz, 3H). 3C NMR (151 MHz, DMSO) § 155.77, 141.92,
129.53, 107.64, 56.66, 39.68, 31.27, 30.30, 28.98, 28.90, 28.83, 28.68, 28.41, 25.40,

22.06, 13.90.
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Figure S13. 'TH NMR spectra (a) and '*C NMR spectra (b) of [C;(DMAP][SCN].

htens. { +MS, 0.3min £17] Intens. -MS, 0.3min #18
x 106 x104]
2.04
. g 1
0.8 1 153.1355 [C,Mmim] s 1[[C,Mmin][SCNT,]
sl T 269.0934
' ] ] [[CyMmin],[SCNI,]T-
10 480.2079  [[C,Mmin];[SCN],J
0.4+ 1 691.3232
] 053 . i
02 1 (1CMmin] [SCN],]
| ] l 902.4334
O e N Y S--
50 100 150 200 25 mz 200 400 600 800 mz

Figure S14. The ESI-MS spectrum of cation and anion modes of [C4Mmim][SCN]
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Figure S15. The ESI-MS spectrum of cation and anion modes of [C4Mpyrr][SCN]
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Figure S16. The ESI-MS spectrum of cation and anion modes of [C4Py][SCN]
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Figure S17. The ESI-MS spectrum of cation and anion modes of [C4APy][SCN]
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Figure S18. The ESI-MS spectrum of cation and anion modes of [C4DMAP][SCN]
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Figure S19. The ESI-MS spectrum of cation and anion modes of [C4{DMEA][SCN]
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Figure S20. The ESI-MS spectrum of cation and anion modes of [DMAPPC][SCN]
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Figure S21. The ESI-MS spectrum of cation and anion modes of [C;OHDMAP][SCN]
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Figure S22. The ESI-MS spectrum of cation and anion modes of [CcDMAP][SCN]
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Figure S23. The ESI-MS spectrum of cation and anion modes of [CsDMAP][SCN]
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Figure S24. The ESI-MS spectrum of cation and anion modes of [C;(DMAP][SCN]

htense._ +MS, 0.1min #7 Intens‘i- -MS, 0.3min #19
x10° | 291.2869 x10%7
1.0 [C,.DMAPJ* 3 [C;DMAP][SCNL]
1 ] 407.2312
0.8 1
] 5]
0.6 - 1
1 [[C,DMAP][SCN]; 1
041 1] 756.4868
0.2
0.0 L ol Ll 4
100 200 300 400 500 mz 200 400 800 800 mz

Figure S25. The ESI-MS spectrum of cation and anion modes of [C;,DMAP][SCN]
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Figure S26. FT-IR spectra of DMAP-based thiocyanate ionic liquid



100 ——|C,DMAP|SCN
—— [C,DMAP|SCN
—— [C,DMAP|SCN
380 - ——[C,,DMAP|SCN
~———|C,,DMAP|SCN
(e
NS
< 60-
N
—|
=1
)
= 40 ~
20 4
0 -

100 200 300 400 500 600
Temperature (°C)

Figure S27. TGA curves of DMAP-based thiocyanate ionic liquid
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Figure S28. Cationic o-surface (a-i) charge distribution of each ionic liquid. Red color = negative
surface charge (high electron density, nucleophilic region), blue = positive surface charge (low
electron density, electrophilic region), green and yellow indicate relatively neutral charges.)
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Figure S29. NBO charge distribution of the DMAP and [C{DMAP][SCN]structure



