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Figure S1. Plot of Binding Energies with () and without BSSE (@) for all [1+X]" complexes at M052X/6-31g(d) for Li",
Na*, K* and with effective core potentials and valence basis sets of Hay and Wadt for Rb* and Cs* complexes.
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5 Figure S2. AIM topological graph for the parent complex and fragments of [1+Li]* at B3LYP/6-31G* level of theory.
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Figure S3. AIM topological graph for the parent complex and fragments of [1+Na]* at BSLYP/6-31G* level of theory.
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Figure S4. CID product ion spectra of a) [1+Li]* (m/z 435), b) [1+ Na]* (m/z 451), ¢) [1+K]" (m/z 467), d) [1+

Rb]* (m/z 513), and e) [1+ Cs]" (m/z 561) at a collision energy of 30 eV.
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Figure S5. Optimized geometries of 1 showing cation to centroid of pyrrole ring distances of various fragments
complexed with Li* ion calculated at M05-2X/TZVP level of theory.

6 | ChemComm - Electronic Supplementary Information This journal is © The Royal Society of Chemistry



Electronic Supplementary Information

? ¢ e Pos »
¢ O\'O < 0-_‘\‘ “;J @ .
v . { ob"’

o Pe

m/z 170 m/z 237

m/z 344

m/z 384

Figure S6. Optimized geometries of 1 showing cation to centroid of pyrrole ring distances of various fragments
complexed with Na* ion calculated at M05-2X/TZVP level of theory.

This journal is © The Royal Society of Chemistry [year] Journal Name, [year], [vol], 00-00 | 7



Electronic Supplementary Information

o = 1(20.8) : —=—1(39.8
a) Lithium e 2(309) b) Sodium o2 ((41 ,1))
A 3(321 ]
100 : v—4 E37.9; 100 p——nep 3(449)
¢ ¥ p ‘ —v—4(50.9)
(36.5)
v, 5(47.1)
A
z Loy z \
17} ]
g . 5 \
E 504 TR E 50 ;
‘ i
2 LAy 2
£ i £
T ‘ ‘ S Al
i3 Mo 11 o \ b4
; LI ; b 4 \ \ A
| =g |
° L] ‘ 0] N
| A it
T T L L T T T T T T T 1
20 25 30 35 40 45 20 25 30 35 45 50 55 60
Collision Energy (eV) Collision Energy (eV)
. —=—1(24.1) Rubidium ®-1(21.0)
C) Potassium 2(26.7) d) o 2(22.1)
100 A3(30.2) 1004—s——n o A 3(259)
3 —¥—4(36.5) A L v 4(32.0)
5(40.4) . 5(31.1)
2 2
@ 7] v
g 5 =l
£ s0] £ 50 |
@ @ | |
£ & .|
k-] = | i
[7] [ ! Y
© o | H
-= Al
o il v
0 ¢ 0 : 'i L
20 45 5 10 15 20 25 30 35 40 45
Collision Energy (eV) Collision Energy (eV)
e) Cesium
100 P i —a—1(18.0)
—g '\ o2
~ . *—2(20.0)
N —4—3(22.9)
'\\ ‘\ > —v—4(28.5)
= N\ 5(26.7)
gg_: 504
£
2
K
[
(14
0 i
5 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5

Collision Energy (eV)

Figure S7. CID dissociation curves for the complexes of CP (1-5) with a) Li* b) Na* ¢) K* d) Rb* and e) Cs*. The
5 E.om " values were presented in parentheses (eV).
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Table S1: Dihedral angles (A) between two adjacent pyrrole rings connected by the methylene group.?

Complexes ab ab’ a'b a'b’

1 127.867 -127.903 -127.903 127.867
1-Li* 110.721 -133.897 -133.897 110.721
1-Na* 108.974 -111.748 -111.753 108.972
1-K* 98.051 -98.053 -98.053 98.051
1-Rb* 96.601 -96.588 -96.590 96.604
1-Cs* 139.763 -139.729 -139.729 139.763

2 The atoms chosen to measure the dihedral angle is shown as bold ones in Fig.3

Table S2: Energy components in kcal/mol obtained from LMOEDA technique incorporated in GAMESS
software.

Complex Elec Exch Rep Pol Disp IE
CP-Li*t  -4347 -236 1461 -38.09 -12.79 -82.09
CP-Na® -44.54 -3.08 23.57 -2542 -19.82 -69.30

This journal is © The Royal Society of Chemistry [year] Journal Name, [year], [vol], 00—00 | 9
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Table S3: Electron density (p) and Laplacian of electron density (V?) at the bond critical points (BCP, R) and
cage critical points (CCP, m) obtained for the parent and various fragments of Li, Na and K complexes of 1

obtained at B3LYP/6-31G*//M05-2X/6-31G* level.

: m ) R, R R, Ry
Complexes
P Vip P Vip P Vip P Vip P Vip P Vip
Li-154 0.0168  -0.270 X X 0.0186 -0.0316 X X X X X X
Li-221 0.0144  -0.0217 -a- -a- 0.0229  -0.0319 0.0175  -0.0255 X X X X
Li-261 0.150 0.225 -a- -a- 0.0227  -0.0314 0.0184  -0.0272 X X X X
Li-328 -a- -a- -a- -a- 0.0116 -0.0136  0.0143  -0.0176  0.0128 -0.0170 X X
Li-368 0.0114 -0.0166 0.0116 -0.0163 0.0129 -0.0154 0.0135 -0.0175 0.0133 -0.0169 X X
Li-Parent -a- -a- -a- -a- 0.0134 -0.0164 0.0134 -0.0164 0.0134 -0.0164 0.0134 -0.0164
Na-170 0.0111  -0.0163 X X 0.0159  -0.0199 X X X X X X
Na-237 -a- -a- -a- -a- 0.0134 -0.0161 0.0132 -0.0158 X X X X
Na-277 -a- -a- -a- -a- 0.0125  -0.0155 0.0132  -0.0160 X X X X
Na-344 0.0096 -0.0139 0.0097 -0.0138 0.0125 -0.0147 0.0118 -0.0142 0.0123 -0.0148 X X
Na-384 0.0084 -0.0116  0.0084 -0.0116 0.0124 -0.0147 0.0114 -0.0129 0.0114 -0.0129 X X
Na-Parent  0.0076  -0.0098 0.0076  -0.0098 0.0102 -0.0135 0.0102 -0.0135 0.0126 -0.0150 0.0126 -0.0150
K-Parent ~ 0.0089 -0.0119 0.0089 -0.0119 0.0121 -0.0134 0.0129 -0.0124 0.0121  -0.134  0.0129 -0.0124

10

@ The corresponding cage critical point is not observed.
X The corresponding bond critical point is not present.
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Table S4: Binding Energies (BE in kcal/mol) of the precursor ions, [1+X]" where X* = Li, Na, K, Rb, Cs, and the product
ions (fragment ions) computed at B2PLYP/TZVP level of theory.

Binding Energies

Precursor ion

Product ions

[1+Li]*
(-74.24)

[ 1+Na]*
(-59.55)

[ 1+K]"
(-46.49)

[1+Rb]*
(-30.34)

[1+Cs]*
(-19.22)

m/z 154
(-44.95)

m/z 170*
(-29.79)

m/z 186"
(-19.59)

m/z 233"
(-16.85)

m/z 281"
(-12.31)

m/z221 m/z261 m/z328 m/z 368
(-61.88) (-62.79) (-74.78) (-74.81)

m/z237 m/z277 m/z344 m/z 384
(-46.03) (-46.06) (-55.88) (-55.46)

m/z 253" m/z 293" m/z 360" m/z 400"
(-22.50) (-29.73) (-36.73) (-38.81)

m/z 299" m/z 339" m/z 406" m/z 446"
(-25.79) (-26.61) (-34.83) (-35.31)

m/z 347" m/z 387" m/z 454" m/z 494"
(-8.55) (-18.57) (-19.26) (-21.91)

* Tons are not observed experimentally

This journal is © The Royal Society of Chemistry [year]
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Table S5: Cartesian coordinates of the complexes considered in the study at M05-2X/TZVP level of theory
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C -2.478899 -2.058601 1.032052 70H 2.522260 -3.163100 1.942801
H -2.586307 -2.946262 1.628407 H 3.224680 -4.174606 0.673187
H -3.036713 -0.146926 -1.442271 H 4.210088 -2.976116 1.519367
c 3.391423 -0.266650 0.235482 C -3.079981 -3.233644 -0.688773
15¢c 2.116785 0.094076 -0.392794 H -3.138228 -2.731979 -1.642472
C 1.671443 0.022267 -1.699617 75H -3.994153 -3.644217 -0.289708
c 0.369183 0.588907 -1.745561 C -1.850879 -4.071729 1.293686
C 0.036134 0.987735 -0.466772 H -1.177028 -4.927428 1.237143
c -1.304803 1.379409 0.118147 H -1.494514 -3.409446 2.084792
20N 1.100257 0.671203 0.332648 H -2.829999 -4.436495 1.585080
H 2.246038 -0.323775 -2.539221 80cC 2.312987 3.928722 1.143695
H -0.237393 0.709486 -2.625041 H 1.303268 3.838214 1.543321
H -1.330270 -0.657146 2.340274 H 3.005867 3.861222 1.980929
H 1.167788 0.903366 1.307008 H 2.411931 4.906771 0.684883
25c¢c -2.083566 2.238012 -0.878257 C 2.917547 3.118635 -1.121392
H -2.155690 1.777107 -1.861540 85H 3.007794 4.138793 -1.459412
H -3.087619 2.425610 -0.503758 H 3.106975 2.351672 -1.858684
H -1.577130 3.190831 -1.007785 Na 0.210690 -0.136088 -0.002303
C -1.145522 2.154198 1.426406
30H -0.673057 1.563070 2.208699
H -0.552852 3.050650 1.257193 90 Na-344
H -2.124529 2.449109 1.795081
C 4.329169 -0.919662 -0.443954 C 0.538901 2.226568 -1.671521
H 4.190445 -1.212846 -1.473350 C 0.132787 2.096290 -0.375864
351 5.271427 -1.168697 0.017981 N 1.063655 1.301507 0.268644
C 3.585450 0.147709 1.666861 95cC 2.087324 0.976449 -0.603322
H 3.501098 1.229401 1.776088 C 1.774858 1.518640 -1.815295
H 2.848705 -0.318857 2.323628 H 2.354197 1.428714 -2.715957
H 4.569095 -0.149477 2.013960 C 3.186357 0.046276 -0.157934
408  -3.643877 -2.491816 -0.817968 C 2.525183 -1.269084 0.180336
Na -0.120281 -1.710935 -0.462961 100 c 2.323004 -1.919448 1.377503
C 1.295053 -3.110319 -0.236773
C 1.545882 -3.086437 1.111955
Na-277 H 2.720645 -1.620742 2.330142
45 H 1.251205 -3.840433 1.818778
C 2.164851 -0.400720 1.866348 105N 1.879419 -1.997047 -0.783651
c 2.737583 -0.771064 0.668507 H 1.185006 1.311937 1.267269
N 2.908598 0.374932 -0.062563 C  -3.369850 -1.817487 -0.692749
c 2.484819 1.478231 0.642181 C -2.828506 -0.770773 0.179871
50 c 2.005188 1.013782 1.849721 C -2.748070 -0.663017 1.553986
H 1.631830 1.626833 2.649671 110cC -2.134226 0.585262 1.856864
c 2.592112 2.848300 0.140495 C -1.858552 1.218202 0.664856
H 3.404058 0.422206 -0.933745 C  -1.131047 2.500756 0.339439
C -1.933594 -3.360577 -0.027548 N  -2.273231 0.379611 -0.334643
55c -0.684625 -2.818383 -0.570207 H -3.145774 -1.369401 2.259977
C -0.379918 -2.215611 -1.776591 115H -1.961046 0.989450 2.837715
c 1.018278 -1.965296 -1.795603 H 0.020677 2.764121 -2.444697
C 1.543396 -2.406607 -0.597997 H -2.203487 0.596266 -1.313537
c 2.890915 -2.139989 0.038960 H 1.883516 -1.764174 -1.760979
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