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Table S1. The optimized coordinates for NA in vacuo, E(RM11) = -492.080916 hartree.
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1.35349700
2.06711000
1.35344300

-0.02348500

-0.70113300

-0.02343700
1.89749300
1.89740400

-0.59139700

-0.59130600

-2.15976300
3.43079800
3.94693200
3.94692200

-2.72235300

-2.72255500

1.20729500
-0.00000400
-1.20727900
-1.20671700
0.00004200
1.20678100
2.14820700
-2.14821100
-2.13113600
2.13122000
0.00000800
-0.00002500
0.85979200
-0.85984400
-1.07511700
1.07503900

0.00025300
-0.00026900
0.00040500
0.00147000
0.00201100
0.00134800
-0.00018600
0.00010700
0.00197800
0.00180900
0.00323900
-0.00092700
-0.00436000
-0.00447300
-0.00281500
-0.00248100



Table S2. The optimized

-492.085982 hartree.
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1.35429600
2.06805400
1.35423200

-0.02185400

-0.69882800

-0.02171700
1.89793800
1.89764400

-0.58576500

-0.58565200

-2.15573400
3.42769000
3.94500500
3.94419600

-2.72612500

-2.72664500

coordinates for NA in implicit solvent n-heptane, E(RM11) =

1.20982000
0.00005000
-1.20969900
-1.20882500
0.00014500
1.20910300
2.15064700
-2.15066400
-2.13551200
2.13575500
-0.00000700
-0.00011300
0.86011100
-0.86083200
-1.07238100
1.07210200

-0.00183000

0.00004500
0.00139800
0.00110500
-0.00029400
-0.00171500
-0.00328900
0.00311700
0.00173100
-0.00299900
0.00008600
0.00096200
-0.00158900
-0.00073600
-0.00373200
0.00425400



Table S3. The optimized coordinates for NA in implicit solvent DESO, E(RM11) =

-492.094714 hartree.
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1.35316100
2.06860800
1.35316400
-0.02081200
-0.69885400
-0.02081500
1.89677200
1.89677800
-0.57903100
-0.57903600
-2.14723200
3.42059400
3.93849100
3.93849000
-2.72704900
-2.72704000

1.21351800
0.00000100
-1.21351800
-1.21224200
-0.00000100
1.21223900
2.15386400
-2.15386200
-2.14235200
2.14234900
-0.00000100
0.00000000
0.86178800
-0.86178800
-1.07069000
1.07069300

0.00013500
0.00008200
0.00017300
0.00018800
0.00016100
0.00015900
0.00013900
0.00022500
0.00019300
0.00013400
0.00008500
0.00042500

-0.00287200

-0.00290700

-0.00028600

-0.00019700



Table S4. The optimized coordinates for NA in implicit solvent water, E(RM11) =

-492.094907 hartree.
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1.35355800
2.06942500
1.35374600

-0.02073600

-0.70028000

-0.02090100
1.89725200
1.89748500

-0.58050300

-0.58095200

-2.14972000
3.42365600
3.94237900
3.94171700

-2.72795200

-2.72752300

1.21191900
0.00011100
-1.21183300
-1.21053500
-0.00009200
1.21042600
2.15250400
-2.15239200
-2.13968000
2.13942300
-0.00005200
0.00000900
0.86052800
-0.86093900
-1.07105200
1.07116300

-0.00056400
0.00015800
0.00021100
0.00008200
-0.00021700

-0.00055200
-0.00117300
0.00047400
0.00002700
-0.00104800
-0.00001300
0.00100400
-0.00178000
-0.00172200
-0.00071700
0.00116600



Table S5. The optimized coordinates for Na-ion coordinates the AOT anion and the DESO
molecule the presence of NA and water, E (RM11) =-2639.6 hartree.
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)

-0.00967500
-0.41263900
-0.84218300

0.20715500
1.64579800
1.59127300
2.02264000
2.70338200
3.64235800
3.74117900
5.01122100
5.62086600
5.51301900
4.92245900
3.07584500
3.73633100
3.25221700
2.03793000
1.54713500
3.68941800
2.41039600
2.90448400
3.35019400
4.35350300
2.88621200
1.87831500
3.42310500
2.80252100
3.13105800
3.82994700
2.10983700
3.29352700

-0.39290600

-5.05502400
-5.18827100
-3.65622400
-3.83195600
-2.79419200
-3.45350400
-2.49471700
-4.24005800
-3.42558700
-6.39189900
-6.29199500
-6.22314700
-7.73267900
-7.78781800
-7.88444300

-1.18066400
0.18956400
-1.90234600
-1.96506300
-1.09791700
-0.29688800
-2.45025400
-0.73225100
-1.32236900
-0.61253200
-1.83518700
-1.00255800
-2.29079700
-2.57798500
2.28412700
2.66803600
2.85159300
2.43206900
-3.48570300
-1.40728000
0.37127700
-2.48965800
0.81159000
0.65399500
-0.69925600
-0.39576300
0.18845900
-1.40883700
-0.02327400
0.29298900
0.11990100
-1.08436800

0.67127300
0.89563100
-0.29364800
1.89168700
-0.10879000
-0.85385800
-0.71461500
0.92680100
-2.17225000
-1.35086000
-2.56852900
-2.93130600
-1.71068500
-3.36769600
2.81885100
3.60161000
1.90149400
3.13611300
-0.30941100
1.10101700
1.57561600
-1.69079800
2.60541200
2.19782300
-3.32861300
-3.02975000
-3.67682300
-4.15773400
3.85328800
4.63315400
4.22194800
3.64779200

-4.08435700 0.85310900

-0.56435800

0.64979100
-0.20832600

0.78819600
-0.15648400
-1.27453800
-1.10259300
-1.24612500
-2.27562400
-0.41575400
-1.26556700

0.51527400
-0.42206800

0.40621200
-1.36013000

-0.25842600
-1.16063300
0.81948900
1.23938000
0.14584600
1.88655800
2.38316200
2.64528600
1.44343100
0.94469900
1.62633300
1.49640200
0.22550700
-0.48557000
-0.31714500
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-8.54255200
-2.13892200
-1.73790100
-0.37299300
0.55375000
0.13365100
-1.21141000
-3.19379900
-0.07052300
1.60440500
-1.50917800
1.09358600
-2.65208900
-2.36973900
-3.62201000
2.27513200
0.71726200
3.94882100
3.38021400
4.64057600

-0.31070200
2.34111100
1.45090300
1.38926100
2.15656800
3.00443600
3.10257400
2.39948200
0.73220600
2.11115600
3.78226500
3.80993700
0.68922100
0.03905400
0.69770600
3.74250000
4.54332100
1.46712200
2.23431300
1.76373900

0.95093100
-0.94242900
-1.96167600
-2.31350400
-1.65515700
-0.63293000
-0.28338500
-0.68678400
-3.12430500
-1.93081300

0.50797600

0.06324000
-2.59059200
-3.30432000
-2.28320200
-0.26934400

0.95619200
-0.63906900
-0.47920200
-1.23721800



Table S6. The optimized coordinates for AOT + NA + DESO subsystem, E(RM11) = -

2563.1 hartree.
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2.18150200
1.24989000
2.64029000
3.23931400
1.14017100
0.23421200
1.92501300
0.78873900
0.12804200
-0.58010800
-0.25696300
-0.29784600
0.47072700
-1.24127600
-2.52180700
-2.96143600
-2.75643900
-2.96682800
2.99096900
1.59109800
-0.49233100
1.43979000
-1.02535900
-0.56894000
0.23555900
0.94201600
0.58329700
-0.74387400
-0.64588200
0.43795500
-1.09659900
-1.02685600
4.00583400
1.84577700
0.37178000
2.20486900
1.39886400
2.12286700
3.57523300
4.35573600
3.81892300
3.58588100
1.94999000
1.71527000
1.13370200
3.28367300
3.53533400
4.09681700

0.75349600
-0.26507400
1.66956900
0.21264000
1.79908800
1.97285200
3.06764900
1.06477900
4.44895400
3.75856400
5.87263600
6.01339100
6.57047200
6.09213700
0.46103000
0.18094300
1.50998400
-0.16224200
3.00650500
0.81834400
0.77153500
4.23733600
0.24250200
0.84681700
4.21389600
4.92936500
3.20375400
4.36687600
-1.21503400
-1.33056100
-1.60126300
-1.79555600
1.06198800
-4.29721100
-4.65459100
-3.52830400
-2.81024400
-4.34906000
-2.86886100
-3.54995800
-2.58734300
-1.96132000
-2.84185600
-1.94191700
-3.03653300
-2.72949100
-3.66535300
-2.46954100

-1.07127000
-1.54638000
-2.09731500
-0.22433900
0.01545500
-0.55992700
0.32645200
1.30192700
-0.64748800
-0.17765800
-0.30323400
0.77967400
-0.72853400
-0.72563300
2.55857200
3.52011800
2.35760700

1.77598300
0.89330400
2.17070100

1.35190700

-0.03004400
2.61658200
3.40759900
-2.14139400
-2.57415800
-2.37680600
-2.60337200
2.77706200
2.84641900

3.69611600

1.93020400

1.80762900

-0.29361800
-0.35112400
-1.88812900
-2.07247700
-2.60654400
-1.91902600
-1.56308800
-2.94708300
-1.30898100

0.79011900

0.21022800

1.49089700
1.51470600
2.02228800
0.83281200
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3.21159000
-3.24605100
-2.18565300
-2.45380300
-3.71746200
-4.74336000
-4.51086900
-3.05076500
-1.63751500
-3.92888600
-5.33043400
-6.07257900
-0.94052900
-0.18517000
-0.71196900
-6.25943400
-6.96031600

-1.94185200
-2.34204900
-1.56453300
-0.23676500
0.28451800
-0.50591000
-1.81517700
-3.36352700

0.36235000

1.30215500
-2.40600100

0.04406500
-2.06191900
-1.44275300
-3.02430500

1.19227400
-0.65981500

2.27163100
-0.14735800
-0.66052400
-1.06199400
-0.96231100
-0.45072200
-0.04413600

0.16792000
-1.45775400
-1.27337700

0.35121500
-0.34153900
-0.76752400
-1.03573600
-0.52999600
-0.70724400

0.10938400



Table S7. The optimized coordinates of the AOT + NA + n-heptane composition, E(RM11) =

-1813.4 hartree.
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-0.09422400
0.87246300
1.96546400
0.10827800
0.19082400
1.46592700
1.11285800
3.72893700
2.13434900
2.30016100
1.74046600
3.09103300
2.91832700
1.40120600
3.54188700
2.89784200
2.76124400
4.15399500
1.64400300
1.84228000
4.28641900
3.68650700
-1.96899700
-2.90227000
-3.97901100
-4.05378100
-3.05313200
-2.03354600
-1.16594900
-1.29837700
-3.00273000
-2.74799200
-1.79550900
-3.32002600
-4.01726100
-1.89528200
-4.84872300
-4.72543300
0.31822100
2.52880900

1.37967500
-1.93924700
-1.07956900
-0.78473400
-2.69288200
-2.73096000
0.58469200
1.61439000
1.89153400
-1.18167900
-0.45470900
-0.30703300
1.17214000
-0.47802100
2.98027000
-2.02574600
-0.53730200
-0.53859900
-1.14888100
0.50995000
3.17070800
3.64424500
-0.87516500
-1.69458400
-1.09002400
0.27952500
1.05314500
0.48656700
-1.34786900
1.12061300
2.46869700
-3.04390200
-3.36983600
-3.59941700
3.05413400
3.00461800
0.75968500
-1.71484600
-0.37943900
3.10233000

-0.93331200
-0.97954100
2.21677700
-1.46732600
0.06444900
-2.03318700
1.01108600
0.07307100
-1.45721400
-0.11842800
1.07859900
-1.11867200
-0.87955900
3.39375100
0.47518100
0.22638500
-2.13415400
-1.02702100
4.21647600
3.54930300
1.24738200
-0.38045600
1.05913400
0.39554800
-0.27676300
-0.38824200
0.17985500
0.93855400
1.61525600
1.42752900
-0.09999200
0.43233400
0.54671200
-0.18260400
-0.39201800
-0.06107400
-0.95082700
-0.75940100
3.27757900
0.87028000
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