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-0.89814900
1.06639200
2.63587400
1.51386600
1.11956200
-1.12411500
-0.05039600
-1.77966800
1.68456400
0.55130200
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6H"

-3.46473300
-3.07631300
-2.76855200
-4.44926100
-1.90552200
-0.64414300
-1.62975700
0.16210900
1.66392100
1.36036100
0.78188200
1.55134800
2.14475300

E =-1680.69884
ZPVE =0.469734
Epcm = -1680.74650

ITITITITIIIIIITIZO0OO0OOO0OO0O00O00TTZZ00Z00000000

3.57384100
2.85573200
1.37917200
1.49558300
3.20590200
1.39560200
0.89550500
2.34546400
2.63743600
-0.71227100
0.78479100
-1.39012500
-1.33368800
-0.61309800
-3.03190000
-3.43153900
-3.85199300
-3.81948200
0.68781500
-1.94979100
0.07318400
0.81144300
0.49106100
2.80691500
3.69613400
4.57283700
2.97269800
3.27780800
1.22329800
0.78401400
3.33815200
4.21111000
0.75055000
0.19805900

-1.88018200
-0.61544600
-2.02552800
-1.45782400
-4.02647900
-4.49338100
-3.03302600
-4.33066500
-3.38264300
-4.65268700
-1.32656800
-2.93960500
-1.63094500

-2.39253100
-3.61952700
-3.51085000
-1.14150500
2.84397700
1.33961300
3.67721300
3.93228900
1.50439200
-0.04570600
0.03388600
-0.05816200
-0.08673000
-0.12972800
-0.08550000
-0.08232700
1.37230000
-1.57308400
1.10115000
0.19108000
-1.76479900
-2.30427000
2.35277000
-1.18652900
-2.49169100
-2.28590200
-3.67447700
-4.53541700
-3.49315000
-4.31993000
3.05783200
2.83181000
3.76127900
4.35432400

0.96846800
-2.95852300
-1.92482600
-2.18295700

1.00325200

2.17178300

2.45315600
-0.95630700
-0.90006200
0.32565700
2.66304700
2.64304400

1.57954700

-1.10751600
-0.54905300
-0.89753100
-0.50468300
-0.94026500
-0.48919100
-0.67395300
-0.29280300
-0.80444500
-0.14950300
-0.29775100
-1.29089900
1.04095900
2.50866000
-1.35834800
-3.12994700
-0.62726600
-0.64726700
2.87423200
3.70043200
2.94489800
-0.33644300
-0.26679200
-0.80616400
-2.19552600
-0.67231100
0.54034500
-0.97748100
-1.98366500
-0.46808000
-2.01139200
-0.50363900
-1.75856800
-0.17458800
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2.44620000
2.65451900
-4.51457600
-3.00703900
-2.98401900
-3.43678200
-4.93000300
-3.66716200
-3.37835400
-3.64492200
-4.89639400
0.33918100
0.89872000
1.60159300
-2.35664700
-2.75126100
-1.57628300
0.87115200
0.46578100
-0.71593700
3.20364800

E =-1835.11524
ZPVE = 0.525566
EPCM =-1835.12510

TOITOOZOIOOIOIIIIOIIOOZO0IO

1.17841800
2.22369700
0.00000000
1.14277300
-0.82525500
-1.04701700
-0.58006500
-1.68756400
0.38604500
-1.56428400
-1.64558100
0.45237900
0.80348700
0.39901500
0.99215200
0.43377400
-1.17841800
-2.22369700
0.00000000
-1.14277300
0.82525500
1.04701700
0.58006500
1.68756400
-0.38604500
1.56428400

3.90258200
4.93038900
-0.09632200
0.81282700
-0.96069600
2.28007700
1.33909800
1.39163100
-2.46616400
-1.59713100
-1.56619100
2.09458300
1.09347900
0.87063200
1.19299500
-0.53979400
0.12255100
-2.02788700
-1.75248800
-2.52009400
-0.24621600

2.54407900
2.85601700
2.39581200
1.17177100
3.97362000
3.05196100
4.99043600
4.04697700
2.71928900
2.13419800
3.52577900
1.81953500
3.55939200
3.38213200
4.14263100
1.15533100
-2.54407900
-2.85601700
-2.39581200
-1.17177100
-3.97362000
-3.05196100
-4.99043600
-4.04697700
-2.71928900
-2.13419800

0.80051700
-0.62507200
-3.28674500
-3.59423700
-3.60382500
-1.07661100
-0.81710800
0.44846700
-1.09931100
0.43108500
-0.84687000
2.57901100
3.95016800
2.32229100
3.53348200
3.55945600
4.72723100
2.24618800
3.96740700
2.87096100
-0.96354600

-2.16331600
-2.28801900
-0.11494800
-1.65566300
-1.81276500
-3.02825300
-2.15224900
-1.14144700
-3.48198000
-2.72340100
-3.81497200
-4.10121600
-4.05619200
-1.09321400
-0.57281600
-0.57814300
-2.16331600
-2.28801900
-0.11494800
-1.65566300
-1.81276500
-3.02825300
-2.15224900
-1.14144700
-3.48198000
-2.72340100
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1.64558100
-0.45237900
-0.80348700
-0.39901500
-0.99215200
-0.43377400

0.00000000

0.00000000
-0.95703500
-2.51389000
-3.01327100
-3.42640800
-3.27076900
-2.61027300
-4.10483500
-2.60176700
-3.03222900
-3.25862700
-4.50078200
-2.91961000
-4.36290900
-2.97764100

0.95703500
2.51389000

3.01327100

3.42640800

3.27076900

2.61027300

4.10483500

2.60176700

3.03222900

3.25862700

4.50078200

2.91961000

4.36290900

2.97764100

E =-1835.58021
ZPVE = 0.539686
Epcm = -1835.62821

ITITOITOOZO0ITO

2.69856200
2.84297800
2.35273900
1.27691100
4.33014200
3.71055600
5.34267600
4.40601400
3.24758800
2.85023000
4.41668900

-3.52577900
-1.81953500
-3.55939200
-3.38213200
-4.14263100
-1.15533100
0.00000000
0.00000000
-0.61794300
-0.79221300
-2.51011200
-0.42057600
0.27388400
-3.18301800
-2.60217800
-2.79684500
-1.04800900
0.62682700
-0.60211800
-0.02000000
0.19033700
1.31291300
0.61794300
0.79221300
2.51011200
0.42057600
-0.27388400
3.18301800
2.60217800
2.79684500
1.04800900
-0.62682700
0.60211800
0.02000000
-0.19033700
-1.31291300

-0.58839000
-1.55869900
-0.27151400
-0.42799700
0.78352500
1.62847400
0.46772800
1.29936000
0.56899300
2.19889000
2.34859700

-3.81497200
-4.10121600
-4.05619200
-1.09321400
-0.57281600
-0.57814300
0.18508900
1.61972600
2.36371300
2.04044900
1.63728200
3.58303000
0.75459600
2.40065000
1.61160900
0.66777500
4.38808100
3.85211700
3.46855900
-0.23898900
0.80424800
0.93488900
2.36371300
2.04044900
1.63728200
3.58303000
0.75459600
2.40065000
1.61160900
0.66777500
4.38808100
3.85211700
3.46855900
-0.23898900
0.80424800
0.93488900

-2.42235000
-2.91055300
-0.08988500
-2.08445600
-1.14167800
-2.27232100
-1.42587600
-0.17892300
-3.28890400
-1.89755300
-2.69792300
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2.49545900
4.10758800
3.43888800
3.97982300
1.18276500
-2.82456400
-3.01375800
-2.40341600
-1.41678000
-4.43448100
-3.83428300
-5.43447700
-4.52871000
-3.36199600
-2.98312900
-4.55344900
-2.60857600
-4.21461600
-3.50524600
-4.00086200
-1.22636300
-0.02732200
-0.00042900
-0.33916800
-0.61245600
-2.33382100
0.45311700
-0.31782000
-2.52211000
-2.51509600
-3.01382400
0.28814500
1.50306600
0.23258000
-1.00963100
-0.45346400
0.70507600
0.34486900
0.73277500
2.49884100
-0.20090300
0.41133900
2.70444000
2.76232700
3.09908500
-0.01133000
-1.27250100
0.09686500
0.99258100
0.68046700
-0.65127100
-0.60692100

0.93052200
0.21129400
-0.46295900
-1.35846400
-0.24408900
-0.09049800
0.67058100
0.29458400
-0.07459000
-0.94597500
-2.13071100
-0.71028400
-1.11028500
-1.48107200
-2.55771100
-2.93931400
-2.06530200
-1.34292400
0.23166900
1.20444800
0.07085400
0.00524800
0.17395100
1.31936400
2.82618100
3.28170600
3.92155500
3.31989600
3.08856100
4.34012600
2.66419500
3.71147200
3.71982800
4.97463600
2.81628500
4.40342100
3.06537600
-0.81485300
-2.36783700
-2.59621900
-3.27389500
-3.27307300
-2.16539100
-3.65902800
-2.06879400
-2.81351500
-3.20692400
-4.32727200
-2.86008700
-4.32692400
-3.21108600
-0.30045400

-3.99669400
-3.87035500
-1.05041600
-0.73257100
-0.80680700
-2.45064000
-3.21458800
-0.11661400
-2.06955000
-0.77194100
-1.55218800
-1.15919500
0.30585700
-2.86682800
-1.00584200
-1.71402000
-3.40497600
-3.54383500
-1.08268600
-1.04256400
-0.74594900
-0.05473500
1.43945300
2.02065900
1.53528700
1.92240200
2.52836400
-0.20866400
2.98254200
1.70831800
1.32945500
3.58892400
2.29428200
2.32458900
-0.88751900
-0.30228000
-0.50082200
2.25336700
2.10427000
2.49000500
3.37993500
0.53993300
3.47433700
2.49680300
1.74445600
4.35367600
3.16792800
3.40887400
-0.28715900
0.67454200
0.28693100
-2.65368700
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Cartesian coordinates of B3LYP/6-31+G* optimized transition state geometries of 3 with HCI

including electronic energy (E), zero point energy (ZPVE).

3.HCI

E =-804.92654
ZPVE =0.159178

ITOIIIIQIIIIIZOZOOOO0

Scheme S1

2.12809200
-0.16005200
-1.37272500
-1.64932100
-1.07268500
-2.28197400

0.96083500

2.93312200

2.46589000
-0.44766400
-1.67796100

1.30887200

1.92587500

1.91740300
-0.23389600
-2.39850000
-2.15558100
-1.38932800
-2.13069700
-3.18607900

-1.75786000
-1.65371400
2.52862400
0.41514200
1.11410200
-1.82896200
-1.05689400
-1.68112700
-1.25358600
3.07784500
2.77683800
0.16680300
1.33310500
-2.81266900
-2.71793500
0.83579200
2.85401600
-1.03421900
-2.90111300
-1.42216200

0.89056900
0.25095700
0.83367500
-0.12941900
0.75999600
-0.90391500
0.38073800
0.15255700
1.80244300
0.62270300
1.85694300
-0.16971500
-0.87063500
1.10784700
0.51047300
-0.82045100
0.12862800
-0.27992800
-0.99833600
-1.34905700
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Table S1 Comparison of experimental and calculated (B3LYP/6-311+G**//B3LYP/6-31+G*) gas

phase basicities (GB) of some organic superbases.

Gas phase basicity

(kcal/mol)
Compounds Experimental® Calculated
MTBD 246.2 247.3
ETBD 2475 248.2
EtP,(dma) 264.6 265.7

1. Kaljurand, I. A. Koppel, A. Kitt, E.-1. R66m, T. Rodima, I. Koppel, M. Mishima and I. Leito, J. Phys.
Chem. A 2007, 111, 1245 and references therein.

Y XX

AE= 11.4 AE=0.0

Fig. S1 B3LYP/6-31+G* optimized geometries of 1 and 1a (relative energies are in kcal/mol) [Gray =

carbon; blue = nitrogen; white = hydrogen].
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Fig. S2 Isodesmic reactions used to obtain strain energy of unprotonated bases and the sum of the cation

strain and the H-bond energies (SE+HB)" for their corresponding monoprotonated cations.

Fig. S3 The model systems used to estimate cationic hydrogen bond energies for (a) 4H" and (b) 6H"

Mew, Cioly G
e G O 00 OO

Me
v A% VI

I 11 I

Scheme S2
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Table S2 Comparison of experimental and calculated (B3LYP/6-311+G**//B3LYP/6-31+G*)

pKa(MeCN) of imine bases.

pKa(MeCN)

Compounds Experimental Calculated

UAHF Bondi
I 25.0 24.1 27.6
1 24.5 23.0 26.1
i 26.0 26.5 28.0
v 25.4 25.9 28.4
\Y 29.2 33.5 32.4
VI 31.9 35.9 34.8

PA = 288.7 kcal/mol
pKa =423

Fig. S4 B3LYP/6-31+G* optimized geometries of 6a and its conjugate acids [Gray = carbon; blue =

nitrogen; white = hydrogen; orange = phosphorus].
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