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Atomic partial charges for the building blocks of ROFs
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PolyMePEG
Atom q X y Z
-0.232 6.33504 9.23363 12.8126
-0.067 6.66275 8.98456 11.3044
-0.018 6.15891 7.58839 10.8358
0.125 4.67324 7.67103 10.7147
0.401 6.70601 7.29891 9.46311
0.096 6.60863 6.5319 11.8585
-0.092 8.78376 5.50529 11.6575
0.329 10.2959 5.80496 11.6991
-0.430 10.3189 7.32581 11.3066
-0.091 12.4938 4.58153 11.7063
0.618 13.5176 3.75641 10.892
-0.678 14.6957 3.56735 11.9104
-0.044 4.23672 5.42553 9.66585
-0.122 6.95294 8.3981 7.21617
0.496 3.00648 4.44985 9.43295
0.479 8.40431 8.35628 6.68661
-0.408 7.98322 8.68552 5.21231
-0.278 1.78951 5.44569 9.38774
-0.0624  2.2715 2.92611 7.55273
0.734 2.74181 2.0157 6.36471
-0.500 4.02044 2.75163 5.82416
-0.072 10.6364 7.29214 7.21015
0.653 11.2948 5.87322 7.42741
-0.508 12.8129 5.97959 7.96415
-0.316 8.03452 6.76382 12.0591
-0.455 4.05772 6.30534 10.8411
-0.481 6.63732 8.54321 8.63528
-0.470 11.1199 4.80216 11.0106
-0.524 3.34887 3.62421 8.26861
-0.477 9.16318 7.10166 6.93891
-0.982 12.8777 2.50575 10.268
-0.974 10.48 4.9334 8.2383
-1.157 1.67605 1.65975 5.36566
0.056 6.25723 9.8048 10.6775
0.0516 7.7999 8.91446 11.2144
0.045 6.07498 6.54312 12.8502
0.045 6.44339 5.51135 11.4809
0.095 8.54698 5.18719 10.6374
0.095 8.41888 4.68677 12.3031
0.036 10.6627 5.75954 12.7567
0.118 11.3628 7.78912 11.2984
0.118 9.76684 7.5462 10.3549
0.118 9.80479 7.84354 12.1347
0.079 12.2489 4.01557 12.6982
0.079 12.8989 5.58496 12.0214
0.017 13.8014 4.34636 9.97694
0.167 15.6147 3.03446 11.4276
0.167 15.1727 4.52308 12.311
0.167 14.4456 2.86015 12.761
0.387 11.9158 2.69596 9.71237
0.320 12.76 1.66797 11.1126
0.064 4.41554 8.21264 9.841
0.064 4.33275 8.19346 11.7006
0.104 5.16714 4.76641 9.7128
0.104 4.27113 6.05275 8.73343
-0.047 2.83754 3.64987 10.2233
0.066 0.821524  4.85407 9.24718
0.066 1.8202 6.04754 10.3704
0.066 1.85343 6.16965 8.54652
0.121 4.83881 2.95614 6.52363
0.121 4.39662 2.18457 4.93567
0.121 3.66932 3.83332 5.55446
0.116 13.4798 5.14719 7.58607
0.116 13.3146 6.91506 7.62906
0.116 12.7142 5.96235 9.15796
0.096 7.12088 8.01899 4.94629
0.096 7.6741 9.7556 5.05578
0.096 8.78707 8.51579 4.49395
0.064 1.45155 3.60917 7.10226
0.064 1.57601 2.32565 8.25809
-0.089 2.98329 0.986976  6.72099
0.348 0.625952  1.57419 5.78489
0.424 1.80625 0.813563  4.62914
-0.051 6.1872 6.4268 8.92691
-0.051 7.78087 6.96667 9.55107
0.115 6.36534 9.23011 6.72874
0.115 6.4895 7.45784 6.79368
0.013 9.06278 9.2538 7.04776
0.047 11.1385 7.84987 6.3784
0.047 10.834 7.92306 8.05976
-0.040 11.2985 5.43273 6.40538
0.301 9.23 5.17186 7.81276
0.374 10:4716 5.06357 9.37223
0.061 5.25119 8.89656 13.0796
0.061 7.07083 8.59568 13.3963
0.061 6.49223 10.3007 13.1278
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Atomic partial charges for the ROFs when imine bond
is formed

In order to take into account the charge transfer during the imine bond reaction, we computed
the charges on the system when the bond is formed between polyTHF and the dialdehyde
molecule. Three atoms have a charge that is strongly modified when the bond is formed: the
O atom that initially belongs to the dialdehyde (q = -0.50) and finally belongs to the water
molecule (q = -0.71); the C atom that initially belongs to the dialdehyde (q = 0.51) and
finally belongs to the CH=N imine bond (q = -0.66); and the N atom that initially belongs
to polyTHF (q = -1.0) and finally belongs to the CH=N imine bond (q = .41). The total
charge for these three atoms is equal to -0.99 before the reaction and equal to -0.96 after the
reaction. In order to maintain the charge constant in the system, when the bond is formed,
the charge for O in the water molecule was taken as equal to -0.74. Considering that all
the imine bonds in the system are equivalent, the charges are updated in the MC algorithm
as follows: qOponded = qOnon-bonded = 0-24; qChonded = qCnon-bonded - 1.17; and qNpondea =

anon-bonded + 1.41.

Free energy surface for the imine bond formation /dissociation

In the dynameric systems, each dialdehyde can connect to one or two polymers (eiher poly-
THF or polyMePEG). The free energy surface was calculated using Metadynamics at the
DFT level for the different cases (see Fig. S. 1). No significant differences are observed in
the value of the energy barrier for all the different cases, which is in agreement with the fact
that the reaction and the local chemical environment is similar for forming/dissociating the
imine bond in each of the cases. In all cases, the reaction happens with a shortening of the
C-N distance and a water molecule (or an OH group) is released after the imine bond is

formed.



poiyMePEG + isophthalaldehyde

k].mol?
[ 0
N -100
g 1
C? -200
02/
gl
-300
11
400

Fig. S. 1: Energy surface calculated for the imine bond in three different molecule association
(polyMePEG + isophthalaldehyde / polyTHF + isophthalaldehyde + polyTHF).

Connectivity of the ROF

Fig. S. 2 shows that a system with no solvent reaches a connectivity slightly lower than the
same system containing chloroform. Moreover, the increase in connectivity is slower for the

system with no solvent, which reflects the effect of solvent on the diffusion of species in the

system.
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Fig. S. 2: MD-time dependence of the averaged global bond connectivity (%) for the ROF

525 dynamer considering the energy barrier calculated by quantum calculations in the pres-
ence and absence of solvent

Bulk modulus

The bulk modulus were estimated for S25 and S75 have been estimated by calculating the
variation of the volume against applied pressure for three different pressures 0 GPa, 0.1 Gpa,

and 1 Gpa. The calculated bulk modulus is 2.4 GPa for S25 and 4.9 GPa for S75.

Radial distribution function

The radial distribution functions, showing the structure of polyTHF, obtained by quantum

calculations and classical calculations are shown in Fig. S 3. The distribution functions are

similar with both approaches.
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Fig. S. 3: Radial distribution functions computed with CPMD (DFT calculation) and
LAMMPS using the GAFF force field performed on a single configuration after relaxation
of the geometry of polyTHF.

Pore size distribution after gas adsorption

The pore size distribution after gas adsorption is shown in Fig. S 4. In both systems, there

is a peak at 3.3 A, which corresponds to the kinetic diameter of COs,.

— ROFS25+CO,
— ROFS75 +CO,

Fig. S. 4: Pore size distribution for ROF S25 and ROF S75 after CO, adsorption (COq

molecules are removed before calculating the PSD profile)



