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Figure S1. Entropy of surface formation (S?) of superbase-derived ESs in the order from

the highest at the top to the lowest at the bottom (a) and the effect of mol

ratio/components (b).
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Figure S2. Effect of temperature on enthalpy of surface formation (H’) of superbase-

derived ESs. PEG200:DBN (a), EG:DBU (b), PEG200:DBU (c¢) varying in mole ratio,

1:2 (d), 2:1 (e) and 4:1 mole ratio (f) varying in components.
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Figure S3. Density of superbase-derived ESs at 25 °C in the order from the highest at the

top to the lowest at the bottom (a) and the effect of mol ratio/components (b).
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Figure S4. Surface tension of superbase-derived ESs at 25 °C in the order from the

highest at the top to the lowest at the bottom (a) and the effect of mol ratio/components

(b).
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Table S1. Comparison of empirical constant (K) and critical temperature (T.) for

superbase-derived ESs varying in mole ratio and components.

Superbase-derived K T,

ESs /JK! /K
PEG200:DBN (1:2) 2.8E-07 774
PEG200:DBN (2:1) 2.7E-07 836
PEG200:DBN (4:1) 3.0E-07 802
PEG200:DBU (1:2) 1.5E-07 1119
PEG200:DBU (2:1) 3.2E-07 766
PEG200:DBU (4:1) 3.6E-07 729
EG:DBU (1:2) 2.9E-07 677
EG:DBU (2:1) 2.3E-07 715
EG:DBU (4:1) 1.6E-07 835
PEG200:DBN (1:2) 2.8E-07 774
PEG200:DBU (1:2) 1.5E-07 1119
EG:DBU (1:2) 2.9E-07 677
PEG200:DBN (2:1) 2.7E-07 836
PEG200:DBU (2:1) 3.2E-07 766
EG:DBU (2:1) 2.3E-07 715
PEG200:DBN (4:1) 3.0E-07 802
PEG200:DBU (4:1) 3.6E-07 729

EG:DBU (4:1) 1.6E-07 835
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Table S2. Comparison of vaporization enthalpy and vapor pressure of representative

superbase-derived ESs, ionic liquids and common organic solvents investigated at

ca. 298.15 K.
A¢H," Vapor pressure
Categories Name Reference Name Reference
/kJ mol! /Pa

ESs PEG200:DBU (4:1) 134.7 this work PEG200:DBU (4:1) — this work
ESs PEG200:DBU (2:1) 130.1 this work PEG200:DBU (2:1) — this work
ESs PEG200:DBN (4:1) 130.0 this work PEG200:DBN (4:1) — this work
ESs PEG200:DBN (2:1) 126.8 this work PEG200:DBN (2:1) — this work
ESs PEG200:DBN (1:2) 116.0 this work PEG200:DBN (1:2) — this work
ESs PEG200:DBU (1:2) 111.9 this work PEG200:DBU (1:2) — this work
ESs EG:DBU (1:2) 99.2 this work EG:DBU (1:2) — this work
ESs EG:DBU (2:1) 84.1 this work EG:DBU (2:1) — this work
ESs EG:DBU (4:1) 714 this work EG:DBU (4:1) 154.5 this work
organic solvents n-hexadecane 81.4 ! propylene carbonate 8.5 2

organic solvents n-dodecane 61.3 ! 1-methylbenzimidazole  ca. 0.20 3

organic solvents dimethylsulfoxide 529 N 1-methylbenzimidazole  ca. 1.15 ?

organic solvents dimethylformamide 49.2 : 1-ethylbenzimidazole ca.2.73 ?

organic solvents water 43.98 ¢ 1-propylbenzimidazole  ca. 1.66 ?

organic solvents ethanol 42.32 ° 1-butylbenzimidazole ca.0.78 ?

organic solvents methanol 3743 ¢ 1-pentylbenzimidazole ca. 0.28 :

organic solvents benzene 339 ! acetonitrile 11839 !

organic solvents acetone 30.90 ! triethylamine 7599 !

organic solvents n-hexane 31.5 ' N-methylpyrrolidone 44 ’

organic solvents n-pentane 26.7 ' dimethylsulfoxide 80 7

ionic liquids [C,CiIM][Glu] 238.8 § [C,CIIM][NTH ] 1.05E-9 °

ionic liquids [CsCiIM][Glu] 189.8 § [C4CIIM][NTH ] 8.37E-10 °

ionic liquids [H,N-C,C,IM][PFq] 165.6 10 [C¢CIM][NTE]* 4.67E-10 o

ionic liquids [H,N-C4C,IM][PF] 156.4 10 [CsCIM][NTH,]* 7.98E-11 °

ionic liquids [C,C,IM][DMP] 147.02 ¢ [C4CIM][NTH]* 272 "

ionic liquids [C4C,IM][DEP] 133.72 ¢ ethyl ammonium nitrate < (.5 ’

ionic liquids [C,CIM][PF(CF,CF3);]  157.8 12 [C¢C,IM][Thr] 4.05E-6 1

jonic liquids [CsC1IM][PF5(CF,CF3);]  163.1 12 [C:CIM][Ac]* 1.73E-4 1

ionic liquids [tmgH][L] 108.0 3

ionic liquids [C4CIM][NTH,] 134.6 1

ionic liquids [CsC IM][NT£,] 149.0 6

ionic liquids [C,CIM][B(CN),4] 130.9 7

ionic liquids [C,C,IM][CF;S05] 132.8 7

jonic liquids [C,C,IM][DMPO,] 111.3 8

ionic liquids [C,CiIM][C5SO4] 172.0 "

ionic liquids [C,C,IM][FAP] 125.8 1

ionic liquids [DBUH][nPrCOO] 190.5 0

ionic liquids [C,Py][Ntf,] 131.4 B

ionic liquids [CsC5IM][Br] 181.4 2

* vapor pressure of these ionic liquids is derived from mathematical fitted Antoine model.
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Table S3. Evaporation rate dm/dt, molecular weight M, v and vapor pressure p of EG at

different temperature 7.

T T dm/dt M v p
/ g% min"! mol®?

/°C /K / g min"! / g mol! o / Pa
45 343.15 -9.48E-05 62.068 -2.2E-04 370.9
55 353.15 -1.70E-04 62.068 -4.1E-04 698.7
65 363.15 -2.24E-04 62.068 -5.4E-04 1265.7
75 373.15 -3.62E-04 62.068 -8.9E-04 2212.5
85 383.15 -5.75E-04 62.068 -0.0014 3743.7
95 393.15 -8.85E-04 62.068 -0.0022 6148.6

These data are extracted from the reference.??

Table S4. Mass loss of EG:DBU (4:1) at 1 h as the short-term volatility and at 20 h as the

long-term volatility as a function of temperature.

T Mass loss at 1 h Mass loss at 20 h
/°C /K /% /%
25 298.15 5.0 43.5
35 308.15 7.8 64.3
45 318.15 20.7 94.6
55 328.15 42.7 98.5
65 338.15 64.4 98.8
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Figure S6. Mass of EG:DBU (4:1) as a function of time at 25 °C to 65 °C in the interval
of 10 °C by TGA in the first 60 min (isothermal mode, nitrogen gas, platinum pan,
skipped 100 points). These lines are the linear fitted lines for the purpose of obtaining

dm/dt.
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Table SS5. Evaporation rate dm/dt of EG:DBU (4:1) as a function of temperature and the

corresponding linearly fitted equation.

T T dm/dt
Linearly fitted equation R’

/°C /K / g min*!
25 298.15 m=-0.00237 t+3.71171 0.9515 -0.00237
35 308.15 m=-0.00718 t + 5.59660 0.9978 -0.00718
45 318.15 m=-0.01720 ¢+ 5.11105 0.9947 -0.01720
55 328.15 m=-0.03062 ¢ +4.19248 0.9877 -0.03062
65 338.15 m=-0.04776 t + 4.14163 0.962 -0.04776

Table S6. Vapor pressure of EG:DBU (4:1) as a function of temperature.?

k
T T M dm/dt p
/Pa min g3
/°C /K / g mol! / g min"! / Pa
mol-0-5 KO3
25 298.15 80.104 -2.66E6 -0.00237 154.5
35 308.15 80.104 -2.66E6 -0.00718 157.1
45 318.15 80.104 -2.66E6 -0.01720 159.6
55 328.15 80.104 -2.66E6 -0.03062 162.1
65 338.15 80.104 -2.66E6 -0.04776 164.6

2 molecular weight of EG:DBU(4:1) is derived by averaging the molecular weight of EG and

DBU with the mol ratio of 4:1.
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Figure S7. IR spectra of EG, DBU and EG:DBU (4:1) with converged comparison (a)

and separately assignment (b).
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Figure S9. Normalized IR difference spectra (DS) of EG:DBU (4:1) at 4 min and at the

end (248 min).
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min and at the end at 248 min.
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Table S7. IR peaks of EG:DBU (4:1), EG:DBU (4:1)+CO, at the beginning and at the

end.?

EG:DBU (4:1) EG:DBU Shift after Shift after EG:DBU EG:DBU Shift after Shift after
at the (4:1)+CO; at CO, CO, (4:1) (4:1)+CO, CO, CO,
beginning the beginning capture capture at the end at the end capture capture

/cm! /cm! /cm! /cm! /cm! /em’!

1045.4 1043.5 -1.9 — 1043.5 1045.4 1.9 —

1089.7 1087.8 -1.9 — 1089.7 1089.7 0

1159.2 1159.2 0 1159.2 1159.2 0

1207.4 1201.6 -5.8 — 1205.5 1201.6 -3.9 —
— 1263.3 v v 1269.1 1263.3 -5.8 —

1296.1 — v v — — -

1325.0 1325.0 0 1323.1 1323.1 0

1335.9 1354.0 18.1 — 1354.0 1354.0 0

1367.5 1365.6 -1.9 — — — -

1386.8 1388.7 1.9 — 1386.8 1388.7 1.9 —

1448.5 1448.5 0 1446.6 1446.6 0

1490.9 1494.8 39 — — — -

1649.1 1649.1 0 1647.1 1643.3 -3.8 —

2868.0 2870.0 2 — 2862.3 2860.3 -2 —

2935.6 2935.6 0 2931.7 2931.7 0

3346.4 3356.0 9.6 — 3344.4 3356.0 11.6 —

4 « means blue shift of IR peak; — means red shift of IR peak; ¥ means new peak or disappeared peak with significant change

of IR peak; Blank cell means no shift; — means that there is no IR peak.
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Table S8. Calculated IR spectra of EG, EG/EG (1:1), DBU and EG:DBU (1:1) by DFT

B31YP/6-31++G(d, p) method.?*

Freq.of | Inten.of | Freq.of | Inten.of | Freq.of | Inten.of | Freq.of | Inten.of | Freq.of | Inten.of
EG EG EG/EG EG/EG | DBU DBU EGDB | EG:DBU | EG:DBU | EG:DBU
(1:1) (1:1) U (1:1) @1 @1
(1:1)
1063.0 237.55 1057.9 572.99 1010.5 4.45 1004.9 6.22 1005.1 6.06
1076.8 0.01 1069.0 0.01 1014.0 2.45 1013.1 8.88 1014.0 4.55
1157.2 0.03 1076.7 1.69 1069.5 14.44 1018.7 0.79 1019.2 1.35
1176.0 92.04 1081.8 0.00 1097.8 2.40 1058.8 146.78 1060.2 168.06
1224.2 1.27 1157.3 572.99 1100.7 2.69 1075.9 21.95 1063.7 216.00
1274.0 0.00 1158.0 0.01 1121.9 6.94 1096.0 65.10 1075.6 21.80
1301.4 0.00 1181.3 234.22 1133.9 21.34 1100.4 8.64 1078.3 9.39
1397.3 4.84 1199.3 0.00 1188.8 2.04 1103.5 5.06 1094.8 72.66
1476.0 0.00 1225.0 2.95 1206.4 22.99 1123.4 7.81 1100.8 6.46
1525.6 0.00 1225.2 0.98 1217.3 5.79 1132.9 21.63 1102.1 3.21
1534.1 6.83 1272.5 6.43 1229.9 17.44 1158.6 0.06 1120.8 10.41
3009.4 0.00 1296.7 0.00 1249.7 11.56 1191.1 1.95 1126.7 19.49
3014.8 113.60 1301.9 0.20 1258.2 27.81 1209.9 19.02 1157.2 1.56
3040.2 0.00 1302.1 0.00 1291.0 3.27 1216.5 48.60 1158.2 0.01
3067.1 92.35 1399.9 0.00 1296.5 4.41 1222.1 14.76 1190.5 11.14
3848.5 0.00 1401.2 10.19 1310.7 4.24 1226.2 16.54 1200.9 63.89
3849.0 71.11 1476.8 0.00 1340.9 8.51 1232.3 17.29 1215.3 28.59
1478.3 1.37 1344.0 37.02 1255.8 7.63 1217.8 76.13
1525.1 0.05 1363.1 545 1261.6 25.70 1219.8 12.86
1525.5 0.00 1367.5 0.92 1293.6 2.61 1225.1 12.90
1533.9 14.58 1380.0 0.09 1297.3 0.17 1226.1 1.83
1534.1 0.02 1384.4 27.89 1301.2 4.72 1227.0 10.81
3008.1 49.88 1396.0 35.92 1312.7 4.29 1252.0 22.04
3008.2 0.03 1405.6 17.74 1341.4 12.64 1260.0 4.02
3017.9 175.85 1450.4 40.36 1345.7 51.02 1292.2 13.28
3018.3 0.01 1483.6 3.81 1351.6 8.87 1294.7 7.15
3040.8 8.16 1489.4 0.56 1365.5 3.23 1298.1 0.07
3040.9 0.01 1491.1 7.10 1370.8 1.31 1300.5 4.93
3069.2 0.01 1496.4 3.46 1383.0 0.67 1302.7 0.47
3069.5 167.88 1498.7 11.21 1387.1 25.84 1310.7 3.34
3794.4 0.03 1505.8 12.39 1400.2 37.64 1339.0 28.76
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3803.6 235.71 1522.7 7.71 1407.0 13.12 1345.0 35.92
3848.6 68.17 1529.5 8.58 1429.1 4.39 1353.7 8.99
3848.7 4.59 1682.4 301.26 14584 | 47.63 1365.8 4.23
2983.5 33.55 1487.1 3.02 1371.2 1.44
2991.5 95.77 1489.7 | 5.34 1386.2 1.43

3021.2 34.33 1493.0 1.92 1389.9 17.76

3028.7 31.94 1497.5 | 2.63 1399.8 25.57
3034.8 6.17 1502.9 12.45 1405.6 1.95

3037.1 24.96 1507.0 | 9.00 1411.3 11.51
3044.4 8.91 1509.5 | 8.19 1428.4 5.21

3047.9 56.08 1522.5 [ 7.10 1451.6 37.01
3055.2 24.15 1523.6 | 3.15 1480.1 1.36
3060.7 77.07 15303 | 9.39 1488.9 0.79
3065.0 49.29 1533.7 11.06 1491.8 4.99
3070.7 33.72 1674.1 410.98 1495.4 2.90
3080.1 70.94 2976.7 | 55.56 1501.3 0.81

3087.3 47.25 29949 | 23.90 1504.7 11.98
3096.3 53.30 3001.7 | 87.52 1506.6 7.48

3131.8 11.26 3005.3 | 31.39 1512.1 13.62
3007.9 | 66.95 1523.3 0.98

3025.5 | 36.83 1525.0 11.97
30343 | 25.90 1525.5 0.08
3039.7 | 20.06 1532.2 6.74

30424 | 8.96 1533.4 12.05
3047.4 10.24 1534.5 8.94

3053.2 | 82.67 1679.3 334.59

3056.1 25.97 2980.3 56.13

3060.1 42.91 2933.8 37.86
3066.8 | 61.44 3005.8 1.55

3074.6 | 43.38 3007.9 52.25

3075.8 | 30.35 3009.4 36.92

3084.5 | 65.89 3010.7 98.92

30940 | 44.13 30234 35.83

3102.8 | 41.39 3029.1 37.28

3134.1 3.93 3037.1 24.96
3304.6 1704.05 | 3038.2 3.50

38473 | 29.27 3039.0 19.26

3046.9 10.19

3054.3 81.63

3055.3 10.46
3062.1 1.10
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3064.5 84.52
3064.8 55.06
3075.4 42.61
3078.1 39.41
3084.4 37.88
3085.8 57.06
3097.8 36.36
3119.1 23.72
3136.9 2.25
3361.2 1622.50
3720.8 416.25
3847.7 40.08
3847.8 27.85
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Figure S1. Calculated Mulliken charge (a), APT charge (b) and O-H bond length (c) of

EG by DFT B31YP/6-31++G(d, p) method. Black and blue numbers are charge and

bond length, respectively.
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Figure S2. Calculated Mulliken charge (a) APT charge (b) and O-H bond length (c¢) of
EG/EG (1:1) by DFT B31YP/6-31++G(d, p) method. Black, blue and red numbers are
charge, intramolecular bond length and intermolecular hydrogen-bond length,

respectively. The intermolecular hydrogen-bond is also marked with dashed line.
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(b)

Figure S3. Calculated Mulliken charge (a), APT charge (b) and C-N bond length (¢) of
DBU by DFT B31YP/6-31++G(d, p) method. Black and blue numbers are charge and

bond length, respectively.
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Figure S4. Calculated Mulliken charge (a), APT charge (b) and bond length (c) of
EG:DBU (1:1) by DFT B31YP/6-31++G(d, p) method. Black, blue and red numbers are
charge, intramolecular bond length and intermolecular hydrogen-bond length,

respectively. The intermolecular hydrogen-bond is also marked with dashed line.
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Figure S5. Calculated Mulliken charge (a), APT charge (b) and bond length (c) of

EG:DBU (2:1) by DFT B31YP/6-31++G(d, p) method. Black, blue and red numbers are

intramolecular bond length and intermolecular hydrogen-bond length,

respectively. The intermolecular hydrogen-bond is also marked with dashed line.
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Figure S6. Comparison of calculated infrared spectra of EG and EG/EG (1:1) by DFT

B31YP/6-31++G(d, p) method. Separate comparison (a) and converged comparison (b).
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Figure S7. Comparison of calculated infrared spectra of EG, DBU and EG:DBU (1:1) by

DFT B31YP/6-31++G(d, p) method. Separate comparison (a) and converged comparison

(b).
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Table S9. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for EG by DFT B31YP/6-31++G(d, p) method.

C 0.87645000 0.26801800 0.00351400
C 1.37248400  -1.16935300  -0.00023800
H 1.26045400 0.78750600  -0.88528300
H 1.25809100 0.78200500 0.89649400
H 0.98847400  -1.68895000 0.88851000
H 0.99090200  -1.68328500  -0.89326000
O 2.79961900  -1.11726600 0.00190700
H 3.15015400  -2.01596200  -0.00046600
O -0.55074800 0.21609900 0.00174300
H -0.90103100 1.11489400  -0.00100000

121.031.041.091.0
251061.071.0

3

4

5

6

781.0

9101.0

10
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Table S10. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for DBU by DFT B31YP/6-31++G(d, p) method.

C

Z oD D I I I X & T T T O O O O O @-no@mn o o@m - oI o a0

-4.76195000

-2.64371400

-3.31941500

-4.66779500

-1.70286500

-3.47143400

-2.69529700

-5.27159000

-4.52071000

-2.37927100

-6.58882700

-5.65401900

-6.92087600

-7.59430600

-6.86588300

-7.51766800

-4.98080200

-5.99310500

-7.63956100

-6.10823500

-6.25136500

-7.56474700

-8.63393100

-7.12176800

-7.21842800

-3.48525000

-0.60100900

0.27894600

1.06879400

1.59393900

-0.15972300

0.40575100

1.90507600

1.94180200

2.45767100

0.96178700

-2.38110800

-1.70009800

-1.54470100

-0.18823200

0.65166900

-2.68620700

-2.43942800

-1.37260900

0.36986100

-3.30461700

-1.29469700

-2.13703600

-0.33139200

1.71077900

0.36237300

-0.79609100

S28

-0.17140000

0.34499800

1.47092400

0.98099500

0.69582000

2.33157500

1.80578100

1.82874700

0.31419600

-0.47864300

0.32569700

-0.71936000

1.57400000

1.30888400

0.23384200

-0.17359600

-1.15606600

2.13290300

2.25307300

0.66803100

-1.54477000

2.23596600

0.98395200

0.34433200

-0.76083700

-0.16954800



N -5.40935500 0.54294800

1121.0262.0271.0

231051.0101.0261.0

341061.071.0

481.091.0271.0

5

9

10

11121.0131.0161.0201.0

12171.0211.0

13141.0181.0221.0

14151.0191.023 1.0

15241.0251.0271.0

16

17

18

19

20

21

22

23

24

25

26

27

0.27588600
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Table S11. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for EG/EG (1:1) by DFT B31YP/6-31++G(d, p) method.

C

om O T O X = T =T O O @m O =Xz O X Zm T = O

-3.23185100

-2.51730800

-3.02738300

-2.85039200

-2.72230600

-2.90004700

-1.12368500

-0.63752300

-4.62693200

-5.11763800

-9.15599500

-8.43752000

-8.96178300

-8.76696400

-8.63090100

-8.82548900

-7.04487400

-6.55218900

-10.54722500

-11.03578800

121.031.041.091.0

251.061.071.0

3

4

-0.31344200

-1.65553600

0.21314300

0.29780100

-2.17960600

-2.26935800

-1.38478800

-2.21792500

-0.57780000

0.25600100

1.31873500

-0.02126800

1.83843900

1.93800100

-0.54350200

-0.63798500

0.24642600

-0.58619400

1.04479200

1.87652200

S30

0.07772400
0.07320600
-0.86431500
0.90659000
1.01698700
-0.75435900
-0.08126200
-0.08655600
0.23214200
0.26073800
-0.75002300
-0.75463400
-1.69848600
0.07052700
0.19216000
-1.57639500
-0.92447000
-0.95387200
-0.58044100

-0.57506700



781.0

9101.0

10
11121.0131.0141.019 1.0
12151.016 1.0 17 1.0
13

14

15

16

17 18 1.0

18

1920 1.0

20
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Table S12. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for DBU/DBU (1:1) by DFT B3IYP/6-31++G(d, p) method.

C

Zz Z I I I X X L T T T T O O O O O D I I Z =X T O a O

-2.50618900

-0.48234000

-1.30533500

-2.40465200

0.26690900

-1.75551600

-0.67621900

-3.14406500

-1.97916300

0.07747700

-4.61900900

-3.36602700

-5.13638700

-5.53681200

-4.46466500

-5.42408300

-2.70886500

-4.36212500

-5.73315100

-4.37310800

-3.67204900

-5.99719000

-6.47608700

-4.59959600

-4.59490600

-1.30462400

-3.08972300

0.34087800

-0.08736600

-0.23329000

0.82683200

-0.88433400

-1.23322400

-0.13114600

0.59650300

1.81310600

0.86123200

-0.60016100

0.32513900

-0.93709500

0.26817600

1.38210200

-0.14647400

0.00868200

-1.50781400

-0.08469800

-1.54682800

1.35235700

-1.61082600

0.70726800

2.01609200

2.04163100

-0.13171200

0.88446500

S32

0.19132900
1.31833400
2.60200400
2.61980300
1.25268700
2.62923600
3.49320000
3.39664100
2.86049400
1.34304400
-0.99953100
-1.05947000
0.40980900
1.27648900
1.30219700
-1.59164600
-1.87078200
0.93651600
2.29708900
-1.49379100
-1.29080000
0.31942700
0.91404500
2.18449100
0.43874500
0.11192900

1.32383500



zZz z @D &n & X XX LT T & D =-n O O OO 0 O @D D o@-&Do@&D =D o= 6 oa a0

1121.0262.0271.0

2.74100800

3.51901200

2.34510000

1.09946600

4.43821300

2.59926500

2.14131300

0.32489600

0.68331300

3.32230700

2.68594300

2.97645600

1.70800900

0.30917600

0.34740800

2.31976100

4.02251800

2.16024300

-0.23453300

3.63406200

2.37668300

1.60482300

-0.26717700

-0.59607900

0.42810200

3.76601100

1.42617900

231051.0101.0261.0

-1.89366400

0.32519900

0.65849700

-0.09417200

0.80722000

0.35554100

1.73543900

-0.07113200

0.38573300

0.73324900

-4.20937000

-3.38906900

-3.56188500

-3.23831000

-2.47642600

-5.20471100

-3.50475500

-2.63514700

-2.63823200

-4.37132700

-3.77999600

-4.22004500

-4.16260700

-1.94187700

-3.18617900

-1.10955500

-1.49568800

S33

-3.25656300

-3.24163700

-2.31492800

-2.77876400

-2.88875500

-1.29140000

-2.29697100

-2.00352200

-3.67899600

-4.24674800

-2.07904200

-3.37238300

-1.08202400

-1.63160900

-2.97611700

-2.36349400

-3.66069300

-0.70828700

-0.89246700

-1.55317600

-4.20312200

-0.20986700

-1.77929900

-3.12560800

-3.80591700

-3.34117900

-3.07878700



341061.071.0

481.091.0271.0

5

9

10

11121.0131.0161.0201.0

12171.0211.0

13141.0181.0221.0

14151.0191.023 1.0

15241.0251.0271.0

16

17

18

19

20

21

22

23

24

25

26

27

28391.0532.0541.0

29301.0321.0371.053 1.0

30311.0331.0341.0

31351.0361.0541.0

32
$34



33

34

35

36

37
38391.0401.0431.047 1.0
39441.048 1.0
40411.0451.049 1.0
41421.0461.050 1.0
42511.0521.054 1.0
43

44

45

46

47

48

49

50

51

52

53

54
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Table S13. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for EG:DBU (1:1) by DFT B31YP/6-31++G(d, p) method.

C

Z oD D I I I X & T T T O O O O O @-no@mn o o@m - oI o a0

-3.85216900
-1.81449500
-2.42846500
-3.89534300
-0.78304300
-2.35461600
-1.89160000
-4.41355300
-3.97652900
-1.76791500
-5.32101500
-4.64520200
-5.57031300
-6.45158300
-6.02355100
-6.26594900
-3.95444400
-4.60106800
-6.41968500
-4.68210000
-5.40232500
-6.02264900
-7.50096200
-6.40561700
-6.47308500

-2.56854200

0.71090100

1.87381100

2.45647200

2.79618400

1.55271200

1.71654700

3.35391600

2.98756300

3.71209300

2.64864700

-1.36755800

-0.46000100

-0.71646100

0.54357500

1.57453400

-1.74981600

-1.05150400

-0.46431300

1.00250000

-2.24266300

-0.07006300

-1.45987500

0.27807600

2.56812600

1.31852600

0.72783100
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-0.14791900
0.16998500
1.44524000
1.18943100
0.35000000
2.25129800
1.77116300
2.13677200
0.58499100

-0.61089500

0.37490500

-0.69781500
1.74667400
1.73582800
0.66734800

-0.03148900

-1.30059900

2.19385600
2.73226400
0.53627100
-1.38815800
2.41420000
1.55016400
0.92226100
-0.29641400

-0.33251900



T O X O E T T T O O Z

1121.0262.0271.5

231.051.0101.026

341061.071.0

481.091.0271.0

5

9

10

11121.0131.0161.0

12171.0211.0

13141.0181.0221.0

14151.0191.023 1.0

15241.0251.0271.0

16

17

18

-4.57368200

-0.52587500

-0.01467300

0.33613800

-1.14151500

-0.86865900

0.61206700

0.73537500

1.10701300

-1.26776600

-1.70298800

1.0

201.0

1.69001000

-2.11022600

-3.40230100

-1.52126300

-2.35533800

-4.00268500

-3.16332800

-4.09862500

-4.89990000

-1.42009300

-0.63181700

S37

0.50264400

-0.58306300

-1.20192600

-0.23079400

0.29678500

-1.54597000

-2.07227500

-0.19946800

-0.58674700

-1.57032600

-1.15510800



19

20

21

22

23

24

25

26

27

28291.0301.0311.0361.0

29321.0331.0341.0

30

31

32

33

34351.0

35

36371.0

37

S38



Table S14. Cartesian coordinates of all the optimized species by the Gaussian calculation

(i.e., output file) for EG:DBU (2:1) by DFT B31YP/6-31++G(d, p) method.

C

Zz Z I I I X X L T T T T O O O O O D I I Z =X T O a O

-4.16278100
-2.67248600
-2.18820000
-3.38510000
-1.82986400
-1.48443700
-1.65663800
-3.04977500
-3.90186700
-3.31903400
-4.51146400
-4.95001500
-3.72727900
-4.46836400
-5.14968900
-5.39908200
-4.83504100
-2.78975400
-3.75896600
-3.87716600
-6.01360000
-3.43161900
-5.24509200
-5.37356900
-6.11359300
-3.40295100

-4.35349100

0.78868400

2.22241300

2.69504500

2.84098800

2.07906300

1.95471300

3.64999000

2.84584100

3.79355600

2.98945500

-1.42509500

-0.50088100

-0.73842000

0.39828500

1.39476300

-1.92181800

-1.02805000

-0.34621800

0.92443300

-2.22008900

-0.25290800

-1.49499100

-0.01053700

2.33403100

0.99989800

0.96220300

1.73474500

S39

1.11316300

-0.01820600

1.35463800

2.29265200

0.70163900

1.75291300

1.28568900

3.33670100

2.11592000

-0.47365000

2.41138800

1.23357300

3.54343400

4.26781300

3.30772500

2.82259200

0.28538700

3.12926600

4.91908500

2.00478300

1.32385900

4.27999300

4.92737600

3.82274700

2.97974000

0.08087200

2.11672200



T O m O T T T T O O m O =T O T T - - O O

1121.0262.0271.0

-2.10429000

-2.21009100

-1.43598000

-1.64464000

-2.87221800

-2.65143600

-0.88948300

-0.93006600

-3.41015600

-3.37422400

-8.28118700

-6.93557700

-8.33320600

-9.08444400

-6.89295900

-6.13871800

-6.81326200

-5.98694400

-8.37815300

-9.24093200

231.051.0101.0261.0

341061.071.0

481.091.0271.0

5

-1.46612900

-2.59128400

-0.68742600

-1.85954600

-3.37522400

-2.20000100

-3.09634000

-3.78807000

-0.97074200

-0.26557400

4.41869800

3.72053600

5.23285700

3.70171400

2.88351300

4.43213800

3.26968900

2.77061200

4.91809400

5.33205900

S40

-2.20250600
-3.22060200
-2.60260800
-1.28221100
-2.82681000
-4.14765100
-3.44822500
-4.11906100
-1.97040200
-1.27847900
-0.36659300
-0.24689200
0.37001000
-0.14718100
-0.95668500
-0.50682800
1.10124900
1.20426200
-1.70152600

-1.82245600



10

11121.0131.0161.0201.0

12171.0211.0

13141.0181.0221.0

14151.0191.023 1.0

15241.0251.0271.0

16

17

18

19

20

21

22

23

24

25

26

27

28291.0301.0311.0361.0

29321.0331.0341.0

30

31

32

33

34351.0

35

36371.0

37

38391.0401.0411.0461.0

39421.0431.044 1.0

S41



40

41

42

43

44451.0

45

4647 1.0

47

S42



Table S15. Comparison of interaction enthalpy energy for EG/EG (1:1), DBU:DBU (1:1),

EG:DBU (1:1) and EG:DBU (2:1) via Gaussian calculation by B3LYP/6-31++g(d, p)

method.
Interaction Unit EG/EG DBU/DBU EG:DBU EG:DBU
enthalpy (1:1) (1:1) (1:1) (2:1)
energy
AE kJ mol-! -13.3 -3.1 -34.3 -39.2
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