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Table S1. Total energies of compounds 4a, 4b, 4c, 5a, and 5b in atomic units 

	Method
	basis
	4a
	4b
	4c

	CCSD(T)(fc)
	cc-pVDZ
	-463.13107
	-463.10707
	-463.09046

	SCS-MP2(fc)
	cc-pVDZ
	-462.94107
	-462.91002
	-462.89427

	SCS-MP2(fc)
	CBS(T,Q)
	-463.65017
	-463.62364
	-463.61128

	TPSS
	6-311+G(2d,2p)
	-464.64890
	-464.63170
	-464.62631

	PBE
	6-311+G(2d,2p)
	-463.95168
	-463.93059
	-463.92228

	PBEsol
	6-311+G(2d,2p)
	-461.98599
	-461.94474
	-461.92972

	LSDA
	6-311+G(2d,2p)
	-460.32858
	-460.28187
	-460.26373


CBS(T,Q) standard Helgaker extrapolation X=3,4, SCF extrapolated exponentially with alpha=1.63.
Geometry: M05-2X/6-311+G(2df,2p) (Zhao, Y.; Truhlar, D. G. Organic Letters 2006, 8, 5753-5755. Supporting material, http://pubs.acs.org/subscribe/journals/orlef7/suppinfo/ol062318n/ol062318nsi20061031_081039.pdf (accessed on March 10 2008)) except for CCSD(T)(fc) and SCS-MP2(fc): PBEh/TZV(d,p).
TZV(2d,p)//MP2/TZV(d,p)

              5a           5b         
PBEsol-D   -536.711092 -1073.437181 

PBEsol     -536.703717 -1073.406624 

PBE-D      -539.024194 -1078.053434 
PBE        -539.006047 -1077.991012 
B3LYP      -539.362582 -1078.685997 
HF         -536.155372 -1072.279550 

Table S2. Optimized MP2/TZV(d,p) geometries of 5a and 5b in atomic units
5a

   -2.65430198986241      0.00000000000000      0.00000000000000      c

    2.65430198986241      0.00000000000000      0.00000000000000      c

   -1.36159508253642     -2.30597037599152      0.00000000000000      c

    1.36159508253642      2.30597037599152      0.00000000000000      c

   -1.36159508253642      2.30597037599152      0.00000000000000      c

    1.36159508253642     -2.30597037599152      0.00000000000000      c

   -4.70310708254382      0.00000000000000      0.00000000000000      h

    4.70310708254382      0.00000000000000      0.00000000000000      h

   -2.65577378894885     -4.66229575041726      0.00000000000000      c

    2.65577378894885      4.66229575041726      0.00000000000000      c

   -2.65577378894885      4.66229575041726      0.00000000000000      c

    2.65577378894885     -4.66229575041726      0.00000000000000      c

   -1.34107377427652     -6.89853099781233      0.00000000000000      c

    1.34107377427652      6.89853099781233      0.00000000000000      c

   -1.34107377427652      6.89853099781233      0.00000000000000      c

    1.34107377427652     -6.89853099781233      0.00000000000000      c

   -4.70153615782784     -4.66052617732141      0.00000000000000      h

    4.70153615782784      4.66052617732141      0.00000000000000      h

   -4.70153615782784      4.66052617732141      0.00000000000000      h

    4.70153615782784     -4.66052617732141      0.00000000000000      h

   -2.35177317390589     -8.67378650579427      0.00000000000000      h

    2.35177317390589      8.67378650579427      0.00000000000000      h

   -2.35177317390589      8.67378650579427      0.00000000000000      h

    2.35177317390589     -8.67378650579427      0.00000000000000      h

5b

   -2.63372797028676     -4.41766633177002      3.43123719140841      c

   -1.31812349118051     -6.53091038128144      4.30064764006822      c

    1.31812349118051     -6.53091038128144      4.30064764006822      c

    2.63372797028676     -4.41766633177002      3.43123719140841      c

    1.32513012917128     -2.30929267572259      2.54944660299566      c

   -1.32513012917128     -2.30929267572259      2.54944660299566      c

    2.62402884094061      0.00000000000000      1.52072438198238      c

   -2.62402884094061      0.00000000000000      1.52072438198238      c

   -1.32513012917128      2.30929267572259      2.54944660299566      c

    1.32513012917128      2.30929267572259      2.54944660299566      c

   -2.63372797028676      4.41766633177002      3.43123719140841      c

    2.63372797028676      4.41766633177002      3.43123719140841      c

   -1.31812349118051      6.53091038128144      4.30064764006822      c

    1.31812349118051      6.53091038128144      4.30064764006822      c

   -2.63372797028676      4.41766633177002     -3.43123719140841      c

   -1.31812349118051      6.53091038128144     -4.30064764006822      c

    1.31812349118051      6.53091038128144     -4.30064764006822      c

    2.63372797028676      4.41766633177002     -3.43123719140841      c

    1.32513012917128      2.30929267572259     -2.54944660299566      c

   -1.32513012917128      2.30929267572259     -2.54944660299566      c

    2.62402884094061      0.00000000000000     -1.52072438198238      c

   -2.62402884094061      0.00000000000000     -1.52072438198238      c

   -1.32513012917128     -2.30929267572259     -2.54944660299566      c

    1.32513012917128     -2.30929267572259     -2.54944660299566      c

   -2.63372797028676     -4.41766633177002     -3.43123719140841      c

    2.63372797028676     -4.41766633177002     -3.43123719140841      c

   -1.31812349118051     -6.53091038128144     -4.30064764006822      c

    1.31812349118051     -6.53091038128144     -4.30064764006822      c

   -4.68032751110567     -4.40681060589470      3.43377363512053      h

   -2.34237424688077     -8.16125997781747      4.98293654157568      h

    2.34237424688077     -8.16125997781747      4.98293654157568      h

    4.68032751110567     -4.40681060589470      3.43377363512053      h

    4.59809699520696      0.00000000000000      2.11365497665152      h

   -4.59809699520696      0.00000000000000      2.11365497665152      h

   -4.68032751110567      4.40681060589470      3.43377363512053      h

    4.68032751110567      4.40681060589470      3.43377363512053      h

   -2.34237424688077      8.16125997781747      4.98293654157568      h

    2.34237424688077      8.16125997781747      4.98293654157568      h

   -4.68032751110567      4.40681060589470     -3.43377363512053      h

   -2.34237424688077      8.16125997781747     -4.98293654157568      h

    2.34237424688077      8.16125997781747     -4.98293654157568      h

    4.68032751110567      4.40681060589470     -3.43377363512053      h

    4.59809699520696      0.00000000000000     -2.11365497665152      h

   -4.59809699520696      0.00000000000000     -2.11365497665152      h

   -4.68032751110567     -4.40681060589470     -3.43377363512053      h

    4.68032751110567     -4.40681060589470     -3.43377363512053      h

   -2.34237424688077     -8.16125997781747     -4.98293654157568      h

    2.34237424688077     -8.16125997781747     -4.98293654157568      h

Table S3. Dissociation energies and statistical data for the S22 benchmark set (kcal/mol)a.

	
	
	CCSD(T) reference valuesb
	PBE
	PBEsol
	PBE-D
	PBEsol-D

	1
	(NH3)2
	3.17
	3.53
	4.09
	4.53
	4.28

	2
	(H2O)2
	5.02
	5.85
	6.63
	6.43
	6.81

	3
	Formic acid dimer
	18.61
	18.92
	22.09
	20.81
	22.54

	4
	Formamide dimer
	15.96
	15.43
	17.79
	17.42
	18.48

	5
	Uracil dimer
	20.65
	18.96
	21.53
	21.46
	22.80

	6
	2-pyridoxine · 2-aminopyridine
	16.71
	16.01
	18.58
	18.99
	20.28

	7
	Adenine · thymine WC
	16.37
	14.95
	17.50
	18.13
	19.39

	8
	(CH4)2
	0.53
	0.12
	0.14
	0.75
	0.74

	9
	(C2H4)2
	1.51
	0.35
	0.72
	1.96
	1.64

	10
	Benzene · CH4
	1.50
	0.13
	0.58
	1.77
	1.65

	11
	Benzene dimer PD
	2.73
	-1.58
	-0.30
	2.70
	2.90

	12
	Pyrazine dimer
	4.42
	-0.50
	0.94
	4.16
	3.66

	13
	Uracil dimer
	10.12
	3.38
	5.36
	10.14
	9.14

	14
	Indole · benzene
	5.22
	-1.86
	0.10
	4.54
	4.46

	15
	Adenine · thymine stack
	12.23
	2.16
	5.38
	12.08
	10.66

	16
	Ethene · ethane
	1.53
	1.27
	1.46
	2.01
	1.89

	17
	Benzene · H2O
	3.28
	2.84
	3.43
	4.59
	4.34

	18
	Benzene · NH3
	2.35
	1.33
	1.81
	3.04
	2.83

	19
	Benzene · HCN
	4.46
	3.00
	3.88
	5.32
	4.68

	20
	Benzene dimer T
	2.74
	0.31
	1.12
	3.04
	2.86

	21
	Indole · benzene T-shape
	5.73
	2.48
	3.66
	6.46
	6.03

	22
	Phenole dimer
	7.05
	4.53
	6.03
	7.60
	7.85

	
	MD
	
	-2.29
	-0.88
	0.73
	0.82

	
	MAD
	
	2.42
	1.96
	0.83
	1.19

	
	RMS
	
	3.54
	2.63
	1.06
	1.65

	
	Max-Min Deviation
	
	10.90
	10.34
	2.95
	5.49


a TZV(2df,2pd) basis set, not corrected for BSSE. b Reference values and structures are taken from  Ref.: P. Jurecka,J. Sponer, J. Cerny and P. Hobza, Phys. Chem. Chem. Phys. 2006, 8, 1985-1993.

Table S4. [2.2]paracyclophane PBEsol/TZV(2df,2p) optimized geometry in atomic units.
c    -1.21918221715488      2.30091062510452      2.92222428405617 

c    -2.66389090340872      0.10466198163869      2.62503610665402 

c    -1.40854673837624     -2.20189663323464      2.93119759961587 

c     1.21918221715488     -2.30091062510452      2.92222428405617 

c     2.66389090340872     -0.10466198163869      2.62503610665402 

c     5.26119159588313     -0.23871219614149      1.48658123649295 

c    -5.26119159588313      0.23871219614149      1.48658123649295 

c     5.26119159588313      0.23871219614149     -1.48658123649295 

c    -5.26119159588313     -0.23871219614149     -1.48658123649295 

c     2.66389090340872      0.10466198163869     -2.62503610665402 

c     1.40854673837624     -2.20189663323464     -2.93119759961587 

c    -1.21918221715488     -2.30091062510452     -2.92222428405617 

c    -2.66389090340872     -0.10466198163869     -2.62503610665402 

c    -1.40854673837624      2.20189663323464     -2.93119759961587 

c     1.21918221715488      2.30091062510452     -2.92222428405617 

c     1.40854673837624      2.20189663323464      2.93119759961587 

h    -2.16396830161718      4.14393120490801      2.87340929679367 

h    -2.49022868238251     -3.96820015023444      2.89194665885395 

h     2.16396830161718     -4.14393120490801      2.87340929679367 

h     6.54606355321855      1.15250326942776      2.35822105813603 

h     6.07007839197635     -2.12366285651079      1.85331079466175 

h    -6.07007839197635      2.12366285651079      1.85331079466175 

h    -6.54606355321855     -1.15250326942775      2.35822105813603 

h     6.07007839197635      2.12366285651079     -1.85331079466175 

h     6.54606355321855     -1.15250326942776     -2.35822105813603 

h    -6.54606355321855      1.15250326942775     -2.35822105813603 

h    -6.07007839197635     -2.12366285651079     -1.85331079466175 

h     2.49022868238251     -3.96820015023444     -2.89194665885395 

h    -2.16396830161718     -4.14393120490801     -2.87340929679367 

h    -2.49022868238251      3.96820015023444     -2.89194665885395 

h     2.16396830161718      4.14393120490801     -2.87340929679367 

h     2.49022868238251      3.96820015023444      2.89194665885395 

Table S5. [2.2]paracyclophane PBE/TZV(2df,2p) optimized geometry in atomic units.
c    -1.27194156427942      2.28223611007225      2.96454071611576     

c    -2.67348363205077      0.05099687496340      2.65696952819285     

c    -1.36414987759643     -2.23392091552001      2.96860584753127     

c     1.27194156427942     -2.28223611007225      2.96454071611576     

c     2.67348363205077     -0.05099687496340      2.65696952819285     

c     5.28743058001926     -0.11705059288027      1.51618993607442     

c    -5.28743058001926      0.11705059288027      1.51618993607442     

c     5.28743058001926      0.11705059288027     -1.51618993607442     

c    -5.28743058001926     -0.11705059288027     -1.51618993607442     

c     2.67348363205077      0.05099687496340     -2.65696952819285     

c     1.36414987759643     -2.23392091552001     -2.96860584753127     

c    -1.27194156427942     -2.28223611007225     -2.96454071611576     

c    -2.67348363205077     -0.05099687496340     -2.65696952819285     

c    -1.36414987759643      2.23392091552001     -2.96860584753127     

c     1.27194156427942      2.28223611007225     -2.96454071611576     

c     1.36414987759643      2.23392091552001      2.96860584753127     

h    -2.24573856748439      4.10289147181991      2.92907476793097     

h    -2.40462630843169     -4.01733839777023      2.93675161849404     

h     2.24573856748439     -4.10289147181991      2.92907476793097     

h     6.45911840658849      1.42439522645274      2.27039372420458     

h     6.22759862868122     -1.89807622662889      2.02492411562482     

h    -6.22759862868122      1.89807622662889      2.02492411562482     

h    -6.45911840658849     -1.42439522645273      2.27039372420458     

h     6.22759862868122      1.89807622662889     -2.02492411562482     

h     6.45911840658849     -1.42439522645274     -2.27039372420458     

h    -6.45911840658849      1.42439522645273     -2.27039372420458     

h    -6.22759862868122     -1.89807622662889     -2.02492411562482     

h     2.40462630843169     -4.01733839777023     -2.93675161849404     

h    -2.24573856748439     -4.10289147181991     -2.92907476793097     

h    -2.40462630843169      4.01733839777023     -2.93675161849404     

h     2.24573856748439      4.10289147181991     -2.92907476793097     

h     2.40462630843169      4.01733839777023      2.93675161849404     
