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Abbreviation Chemical name
Conventional ILs
[EMIM]DCA 1-Ethyl-3-methylimidazolium
dicyanamide
[BMIM]DCA 1-Butyl-3-methylimidazolium
dicyanamide
[HMIM]DCA 1-Hexyl-3-methylimidazolium
dicyanamide
[OMIM]DCA 1-Octyl-3-methylimidazolium
dicyanamide
Ether-functionalized ILs
[MOMIM]DCA 1-Methoxy-3-methylimidazoliu
m dicyanamide
[MOEMIMIDCA  1-Methoxyethyl-3-methylimidaz
olium dicyanamide
[MOBMIMIDCA  1-Methoxybutyl-3-methylimidaz
olium dicyanamide
[MOHMIMIDCA  1-Methoxyhexyl-3-methylimida

zolium dicyanamide
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Anion .... Cation [EMIM]DCA  [BMIM]DCA [HMIM]DCA [OMIM]DCA
N3 ...H7 2.47 2.36 2.36 2.12
N5 ...Hl1 2.58" 2.39 2.40 2.64

Cad N5 H17 40 b s e aliald ol

Pl Gy 028 )1y Jale a sl s Slaan) Ay (s B ade (1 JSsS ) 0slS 5 0 sl sl (35S0 33 alald 3 Jeaa

Anion .... Cation [MOMIM]DCA [MOEMIMIDCA [MOBMIMIDCA [MOHMIM]DCA
N3 ..Hl4 2.36 2.44° 2.39 2.36
N5 ...HI11 2.41 2.47 2.37 2.37
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Method Energies [EMIM]DCA [BMIM]DCA [HMIM]DCA [OMIM]DCA
B3LYP Ein -334.47 -332.50 -331.16 -330.62
Etom -328.52 -326.57 -325.37 -326.05
Eger 5.95 5.97 5.79 4.57
B3LYP(D3) Ein -358.99 -365.18 -364.55 -362.79
Etom -351.43 -357.33 -356.29 -358.70
Eger 7.56 7.85 8.26 4.09
MP2 Ein -381.20 -383.18 -383.34 -379.28
Etom -371.84 -376.52 -376.35 -379.20
Eger 9.36 6.54 6.99 0.08

Jale asal g jlarad Ay g o s mile (Egep) I3 a5 50 9 (Eorm) Oseciis S35 (553 ¢y sl s8lS (Epy) U5t 3 550 .5 Jgaa
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Method Energies [MOMIM]DCA  [MOEMIM]DCA  [MOBMIM]DCA  [MOHMIM]DCA
B3LYP Ein -345.56 -334.82 -333.83 -332.46
Etom -339.18 -327.73 -326.75 -326.26
Eger 6.38 7.08 7.08 6.2
B3LYP(D3) Ein -376.94 -366.35 -366.23 -364.34
Etom -370.14 -359.33 -355.42 -354.01
Eger 6.8 7.02 10.81 10.33
MP2 Ein -392.12 -394.05 -385.26 -383.71
Eftorm -384.12 -373.43 -376.39 -375.13
Eger 7.92 20.62 8.87 8.59
sl s slual Ay (s sl e 51 dasd s 1 D3 2805 ) deala (KNI ae 51 0 o0l dsulaa sl laia 6 Jo>
Ton-pair [EMIM]DCA  [BMIM]DCA [HMIM]DCA [OMIM]DCA
Dispersion correction 6.83 8.94 9.16 8.87
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[MOEMIM]DCA

[MOBMIM]DCA [MOHMIM]DCA

Dispersion correction 8.33

8.61 8.84 8.75
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[EMIM]DCA [BMIM]DCA [HMIM]DCA [OMIM]DCA
N1 -0.371 -0.352 -0.351 -0.365
C2 0.306 0.302 0.302 0.296
N3 -0.356 -0.349 -0.349 -0.352
C4 -0.014 0.003 0.002 0.014
C5 0.007 -0.016 -0.016 -0.025
C6 -0.354 -0.359 -0.359 -0.365
H7 0.259 0.266 0.266 0.277
H8 0.235 0.232 0.232 0.238
H9 0.245 0.231 0.231 0.230
H10 0.227 0.213 0.213 0.236
H11 0.237 0.259 0.259 0.243
H12 0.205 0.204 0.204 0.204
Cl13 -0.158 -0.171 -0.171 -0.158
H14 0.206 0.199 0.199 0.218
H15 0.204 0.250 0.250 0.207
C16 -0.603 -0.396 -0.393 -0.383
H17 0.241 0.227 0.227 0.194
H18 0.226 0.186 0.187 0.210
C19 - -0.383 -0.378 -0.408
H20 - 0.209 0.210 0.213
H21 - 0.182 0.182 0.205
Cc22 - -0.569 -0.374 -0.363
H23 - 0.205 0.198 0.184
H24 - 0.190 0.182 0.183
C25 - - -0.377 -0.381
H26 - - 0.191 0.205
H27 - - 0.182 0.195
C28 - - -0.569 -0.370
H29 - - 0.196 0.182
H30 - - 0.190 0.181
C31 - - - -0.378
H32 - - - 0.190
H33 - - - 0.188
C34 - - - -0.569
H35 - - - 0.190
H36 - - - 0.189
H37 0.209 0.202 0.199 0.198
NI’ -0.720 -0.704 -0.705 -0.700
c2 0.452 0.457 0.457 0.471
N3 -0.582 -0.591 -0.591 -0.600
c4' 0.446 0.455 0.455 0.443
N5' -0.546 -0.581 -0.581 -0.568
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[MOMIM]DCA [MOEMIM]DCA [MOBMIM]DCA _ [MOHMIM]DCA
N1 0.051 0.367 0.354 0.353
C2 0.302 0313 0313 0312
N3 0.357 -0.358 -0.349 -0.349
c4 0.005 0.004 0.022 0.022
C5 -0.047 -0.027 0.003 0.002
Cé6 -0.366 -0.365 0.359 0.359
H7 0.262 0.261 0.237 0.238
H8 0.264 0.256 0.231 0.230
HO 0.242 0.232 0.259 0.258
H10 0.224 0.225 0.206 0.206
HI1 0.258 0.255 0.262 0.262
HI2 0.205 0.204 0.205 0.205
C13 0.216 0.173 0.170 0.172
H14 0.227 0.215 0.254 0.255
HIS 0.175 0.219 0.200 0.199
Cl16 - -0.036 -0.401 -0.398
H17 - 0.202 0.185 0.185
HI8 = 0.167 0.229 0.228
C19 - 0.197 -0.395 0.372
H20 = 0.168 0.216 0.209
H21 - 0.162 0.197 0.185
22 = = -0.007 0.375
H23 - - 0.149 0.184
H24 - - 0.164 0.198
C25 = - 0.197 0.393
H26 - - 0.154 0.202
H27 - = 0.159 0.196
C28 = - - -0.006
H29 - = = 0.155
H30 = = - 0.150
C31 = = - -0.196
H32 - = = 0.156
H33 = = - 0.153
H34 0.196 0.186 0.184 0.184
o) -0.380 -0.599 0.594 -0.595
NI' -0.692 0.707 -0.700 -0.700
c2 0.475 0.456 0.456 0.457
N3' 0.615 -0.589 0.576 0.578
c4 0.461 0.453 0.473 0.473
N5' 0.573 -0.561 0.614 0.614

~dale lag stia G F I 55 ke N5 JB sl L AU

sdal 9 Jsaa )a Laadily 48 0k aladl 30 a sl g oyl 40l soead s
5 e Lag 35, ¢ 5l 2 (MOMIM]DCA (s 52 o
GO 33 a5 o 5mS) cadag e 5S )0 At Gufle Wi S
?.5\4.9‘_)\.;4.5\ Jh N1 S A 6.\..1‘)‘J‘$J:..MJL..|6):JJJ‘.\§A£\ aals
1 IS 1R sl 43) 313 (530l e Jlb ¢y 5aS) i 685 5 380
Qi e )l (C13) (=S sie (S 5 (C6) diie 028 (1S 4l
Dbadla C2 (S 5 Aia Ly @i 4illa C5 5 C4 slagn S as s
SH7 Lol m oy 5 atius Gule bl lalagsoma ol ol cudia

60

G0 0= OsES Cufle Hl G S0 a8 Gl g )l | Gl
sl s olsan) (5Bl Sl asall ol ool sl ol 02l a0 558 C2-H7
Al pe (Dbl laie Gl i slhe (el b GRSaa 5 ) 2
b Gl 331 48 aas e i yiaily JLSAT jaai ) Jsha b slagy s
At alal gl (555 b @) esad )d laia s ST e
e b (S aila ST piai ) sl S 5 e (S 4S sk 4
DL s C2 (oS 5 il (5 o gl g syl 4dls 51 C5 5 C4 L)l
Gl Lagsiia Saa 5o 3 02 4n deatia (35008 313 i

a5 5008 ded Gn ) Sl b G KR



IO ]
A

\ -

> chemicy,
,\'(@“ :‘N
Y .

% C| 35
e 1400 dLW 6d}\ b‘)LQA.:I ‘PJL&? .\1;/&)\) E) J\j.}uﬁn‘)i -_5"'!.
W .

Sesdsolual Al el mle ) oS 4 el O b JEE) laie Cpines 5 el 5 0 slS a) b Gl lNe g gena 10 J92>

ol Hladale (g chea

lon-pair Charge on cation Charge on anion Charge transfer
Conventional ILs

[EMIM]DCA 0.951 -0.951 0.049
[BMIM]DCA 0.964 -0.964 0.036
[HMIM]DCA 0.965 -0.965 0.035
[OMIM]DCA 0.954 -0.954 0.046
Ether-functionalized ILs

[MOMIM]DCA 0.944 -0.944 0.056
[MOEMIM]DCA 0.948 -0.948 0.052
[MOBMIM]DCA 0.961 -0.961 0.039
[MOHMIM]DCA 0.962 -0.962 0.038
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lon-pair Donor Acceptor Max E(2) Sum E(2)
Conventional ILs

[EMIM]DCA BD(C2'-N3") BD*(C2-N3) 9.83 30.92
[BMIM]DCA BD(C2'-N3") BD*(C2-H7) 4.60 44.64
[HMIM]DCA BD(C2'-N3") BD*(C2-H7) 4.69 44.56
[OMIM]DCA LP(N3") BD*(C2-H7) 15.23 51.67
Ether-functionalized ILs

[MOMIM]DCA BD(C2'-N3") BD*(C2-N3) 9.62 49.45
[MOEMIM]DCA BD(C2'-N3") BD*(C2-N3) 11.84 41.25
[MOBMIM]DCA BD(C4'-N5") BD*(C2-N1) 5.52 39.25
[MOHMIM|DCA BD(C4'-N5") BD*(C2-N1) 5.48 38.99
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Ion-pair Ey H>s DO AH AH o
[EMIM]DCA -584.264825 -584.249362 9987.20 432.72 396.71
[BMIM]DCA -662.736957 -662.718553 12313.65 392.74 345.45
[HMIM]DCA -741.206076 -741.184847 14632.20 360.67 301.80
[OMIM]DCA -819.675895 -819.652040 16952.58 326.76 255.79

Ot 5@l s (Hoog) siS 298 0 G3(MP2) u—..‘“—‘-" s (Ep) slS Jha G3(MP2) 55 sla 13 Joa
s )AH}298 (28298 5 )AHfO( Ol ia sled Ha R 5l JiSis o laitind (U (D) o o) 554
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Ion-pair Ey Hjog DO AH AH o
[MOMIM]DCA -620.099190 -620.084054 9035.73 487.76 456.04
[MOEMIM]DCA -698.621889 -698.603699 11494.95 315.02 272.31
[MOBMIM]DCA -777.091789 -777.070929 13815.55 280.89 226.21
[MOHMIM]DCA -855.561249 -855.537551 16134.99 247.92 181.69
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