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Table S1 The bond angles (0, in °) of CO, in the dimers (D2, D3, D5) and trimers (T2, T3, T5, T6,
T7, T8, T9) at the M06-2X/aug-cc-pVDZ level of theory without (non-CP) and with the CP methods,

and the corresponding parameters of CO,.

Method Bond angle
D2 Non-CP 6(02-C1-03)=177.9
CP 6(02-C1-03)=178.0
D3 Non-CP 8(02-C1-03)=180.0; 6(02'-C1'-03")=179.5
CP 8(02-C1-03)=180.0; 6(02'-C1'-03")=179.5
D5 Non-CP 8(02-C1-03)=175.7
CP 8(02-C1-03)=176.0
T2 Non-CP 8(02-C1-03)=175.9
CP 8(02-C1-03)=176.1
T3 Non-CP 8(02-C1-03)=175.8; 6(02'-C1'-03")=175.8
CP 8(02-C1-03)=176.0; 6(02'-C1’-03")=176.0
T5 Non-CP 8(02-C1-03)=175.1; 6(02'-C1’-03")=178.9
CP 8(02-C1-03)=175.3; 6(02'-C1’-03")=179.0
T6 Non-CP 8(02-C1-03)=176.6
CP 8(02-C1-03)=176.7
T7 Non-CP 8(02-C1-03)=177.4
CP 8(02-C1-03)=177.5
T8 Non-CP 8(02-C1-03)=177.5
CP 8(02-C1-03)=177.4
T9 Non-CP 8(02-C1-03)=174.3
CP 8(02-C1-03)=174.6
CO, Non-CP 6(02-C1-03)=180.0
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Table S2 The bond lengths (R, in A) and stretching vibrational frequencies (v, in cm™!) for the dimers
D1-D5 at the M06-2X/aug-cc-pVDZ level of theory without (non-CP) and with the CP methods, and
the corresponding parameters for DABCO, H,O and CO,.

Method R v
D1 Non-CP Ro1-m1=0.969 vor-m=3770
CP Ro1-m1=0.969 vor.u1=3775
D2 Non-CP Ro1-m1=0.962 Vo1-u1=3866
Rc1.0=1.162 vei-02=1403
CP Ro1-m1=0.962 Voi-u1=3864
Rc1.0=1.162 vei-02=1403
D3 Non-CP Rc1.0=1.162 vei-02=1409
CP Rc1.0=1.162 ver-02=1409
D4 Non-CP Ro1-m=0.979 vor-u1=3527
CpP Ro1-m1=0.979 vor-m1=3511
D5 Non-CP Rci-02=1.163 ver-02=1396
CP Rci-02=1.163 ver-02=1397
DABCO Non-CP Rcon3=1.098 veans=3131
Rcona=1.098 veoma=3131
Rc3ns=1.098 vesns=3131
Rc3ne=1.098 vesne=3131
Rcan=1.098 vean7=3131
CO, Non-CP Rc1.0=1.161 vei-02=1407
H,O Non-CP Ro1-m1=0.962 Vor1-u1=3867
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Table S3 The bond lengths (R, in A) and stretching vibrational frequencies (v, in cm™!) for the trimers
T1-T9 at the M06-2X/aug-cc-pVDZ level of theory without (non-CP) and with the CP methods.

Method R v
T1 Non-CP Ro1.11=0.978 vor-u=3547
Ro1-n1=0.978 Vor-u1=3547
Cp Ro1.11=0.978 Vor-1=3545
Ro1-n1=0.978 Vor-n1=3545
T2 Non-CP Ro1.11=0.978 vor-m=3521
Rci.0=1.162 ver.02=1397
Cp Ro1.11=0.978 Vor1-m1=3535
Rci.0=1.162 ver.02=1398
T3 Non-CP Rci.0=1.163 ve1.02=1396
Rcy.02=1.163 ver-02=1396
Cp Rci.0=1.163 ver.02=1397
Rcy.02=1.163 ver-02=1397
T4 Non-CP Ro1.11=0.997 vor-u=3138
Ro1.m1=0.977 Vor-u1=3616
Rc3ns=1.096 vesns=3140
Rcan7=1.096 veanr=3152
Cp Ro1.11=0.996 vor-u=3139
Ro1-m1=0.976 Vor-11=3630
Rc3ns=1.097 vesns=3139
Rcan7=1.096 veanr=3152
T5 Non-CP Rci.o=1.164 ver.02=1399
Rcy.03=1.163 ver-o3=1404
Rc3ns=1.097 vesns=3141
Rcan7=1.097 veanr=3132
Cp Rci.o=1.164 ver.02=1395
Rcy1.03=1.063 ver-o3=1405
Rc3ns=1.097 vesns=3139
Rcan7=1.097 veanr=3130
T6 Non-CP Ro1.11=0.985 vor1-u=3379
Rci.05=1.163 ve1.03=1400
Rc3ns=1.096 vesns=3145
Rcan7=1.096 veanr=3140
Cp Ro1.11=0.985 Vor1-u1=3392
Rci.0=1.163 ver.03=1401
Rc3ns=1.097 vesns=3144
Rcan7=1.097 veanr=3141
T7 Non-CP Ro1.11=0.963 Vo1-1=3865
Rci.05=1.165 ver.03=1395
Cp Ro1.11=0.963 Vo1-H1=3866
Rci.0=1.165 ver.03=1360
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T8

T9

Non-CP

CP

Non-CP

CP

Ro1-m1=0.981
Reiop=1.161
Reonz=1.097
Re3n6=1.096
Ro1-m1=0.982
Reiop=1.161
Reonz=1.098
Re3ne=1.097
Ro1-11=0.966
Rei-03=1.166
Reons=1.096
Reans=1.096
Ro1-11=0.966
Rei-03=1.166
Reons=1.097
Reans=1.096

Voi-u1=3447
vei-02=1401
veams=3135
ves-ne=3138
vo1-u1=3463
ver-02=1401
veams=3137
ves-ne=3138
vor-u1=3827
ver-03=1392
vea-na=3137
veans=3141
Vor-u1=3830
vei-03=1393
vea-na=3136
veans=3139
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Table S4 The difference (Ad;, in A) between the intermolecular distance (d;, in A) in the dimer and

the sum of the van der Waals radii (,, in A) involved in the intermolecular interaction.

d; d, Ad
D1 dior11=1.939 dyor, 11=2.60 0.661
D2 dior-c1=2.667 dyor,c=3.10 0.433
D3 dion-c1/=2.885 dyon, c11=3.10 0215
D4 digrx1=1.883 dyan x1y=2.70 0.817
D5 dicrx1y=2.671 dycr. =320 0.529
a Ady= d, - d;.
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Table S5 The difference (Ad., in A) between the intermolecular distance (d;, in A) in the trimer and
the sum of the van der Waals radii (d,, in A) involved in the intermolecular interaction, and the

cooperativity factor (B,).

d; d, Ads By
Tl digrrn1=1.892 dygr n1y=2.70 0.808 0.989
digrr x2=1.892 dyr =270 0.808 0.989
T2 digrr-x1=1.890 dygr n1y=2.70 0.810 0.991
dic1-na=2.677 dyc1 n2=3.20 0.523 0.989
T3 dic1-x1=2.676 dycr n1y=3.20 0.524 0.991
dicrr-n2=2.676 dycrrn2=3.20 0.524 0.991
T4 digrrn1=1.744 dyr n1y=2.70 0.956 1.170
dig-01=1.834  dirrr.01=2.60 0.766 1.159
TS dicr-n1=2.648 dycr n1y=3.20 0.552 1.043
dicrr0=2.772 dycrr.02=3.10 0328 1.526
T6 digrrn1=1.827 dyr n1y=2.70 0.873 1.069
dic1-01=2.613 dyc1.01=3.10 0.487 1.125
T7 dicr-n=2.711 dycr n1y=3.20 0.489 0.924
T8 digrr-x1=1.850 dygr n1y=2.70 0.850 1.040
dior-c1=2.789 dyor, c1y=3.10 0311 0.718

a Adzz dr - di.
b By=Ad,/Ad,. Note that the intermolecular distance in the trimer has correspondence with that in the

dimer.
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Table S6 The geometries and interaction energies (AEj,, in kcal/mol) of the ingredients in trimers
T1-T8 at the M06-2X/aug-cc-pVDZ level of theory without the CP methods, and the sum of the
interaction energies (AEy,y, in kcal/mol) of the ingredients.

Geometry AFE; AEgm

T1
;;é -8.66
“’J

-17.32
5; é -8.66
‘o
T2
8.77
'
-14.77
E -6.00
T3
} -5.98
9
-11.96
g E -5.98
]
T4 4
"y’ -8.99
)
g 3.14 -17.13
9
<
*e”
. -5.00
o
TS
I -6.06
:
g -1.01
v -8.28
&*.
-1.21

{ ece
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Fig. S1 The optimized geometries of the monomers (a) DABCO; (b) H,O; (c) CO,; and the
dimers (d) D1; (e) D2; (f) D3; (g) D4; (h) D5; and the trimers (i) T1; (j) T2; (k) T3; (1) T4; (m)
T5; (n) T6; (0) T7; (p) T8; (q) T9 and the intermolecular distances (A) for these complexes at

the M06-2X/aug-cc-pVDZ level of theory with CP optimization.
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