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Table S1. Selected NBO second-order interaction energies (E», kcal mol!) of the

cation compounds at the B3LYP/6-31G(d)/LanL2DZ level.
Compound Donor NBO(7)— Acceptor NBO()) E,

MC*Li* LP1 N1—>LP*1 Li 13.63

LP2 O1—LP*1 Li 25.19

MC*Na* LP1 N1—LP*] Na 7.65
LP1 O1—LP*1 Na 9.55

MC*K* LP1 NI-LP*1 K 0.33

LP1 O1—-LP*1 K 5.27

MC*Mg?* LP1 N1>LP*1 Mg 37.18
LP201—LP*1 Mg 37.67

MC*Ca?* LP1 N1—LP*1 Ca 9.83
LP201—LP*1 Ca 11.71

MC*Fe?t LP1 N1—>LP*1 Fe 69.67
LP3 O1—LP*4 Fe 60.22

MC*Zn2* LP1 N1—>LP*6 Zn 55.45
LP2 O1—LP*6 Zn 54.51

MC*Ag* LP1 NI>LP*1 Ag 16.51
LP2 O1—LP*6 Ag 24.90

LP, I-center valence lone pair. LP*, 1-center valence antibond lone pair.



Table S2. Individual components of first hyperpolarizabilities and total first

hyperpolarizabilities (1073? esu), computed at various levels of theory.

Compound  Functionals D By i Lot
SP CAM-B3LYP 0.5 -3.9 -1.0 4.0

BHandHLYP 1.2 -3.7 -0.7 3.9

M06-2X 0.2 -3.6 -1.0 3.7

®B97XD 0.6 -3.8 -1.0 4.0

MC*Li*  CAM-B3LYP -50.0 -31.9 1.4 593
BHandHLYP -52.0 -31.8 1.3 609

M06-2X -50.6  -31.2 1.5 594

®B97XD -48.6 -31.9 1.4 582

MC*Na" CAM-B3LYP -58.2 -30.9 55 66.1
BHandHLYP -59.3 -304 53 669

M06-2X -59.7  -304 55 672

®B97XD -57.0  -30.6 54 649

MC*K*  CAM-B3LYP -413 -31.8 3.1 52.3
BHandHLYP -40.9 -30.8 29 513

M06-2X -43.5 -31.6 3.1 53.9

®B97XD -40.8 -31.3 3.1 51.5

MC*Mg?* CAM-B3LYP -559 -39.5 6.5 68.7
BHandHLYP -63.0 -39.9 64 748

M06-2X -49.6 -37.1 6.5 623

®B97XD -53.2  -40.2 6.6 67.1

MC*Ca?>* CAM-B3LYP -753 -338 189 84.6
BHandHLYP -824 -347 179 091.2

M06-2X -68.5 -31.2 189 77.6

®B97XD =734 -342 181  83.0

MC*Fe?* CAM-B3LYP -20.0 -32.8 03 384
BHandHLYP -31.0 -33.7 0.8 458

M06-2X -143  -28.0 09 315

®B97XD -15.5  -335 04 369

MC*Zn*>* CAM-B3LYP -50.6 -41.6 6.1 65.8
BHandHLYP -58.1 -42.6 58 723

M06-2X -42.5 -383 6.2 575

®B97XD -47.6 -424 6.2 64.0

MC*Ag" CAM-B3LYP -534 -34.0 4.6  63.5
BHandHLYP -55.8 -334 44 652

M06-2X -54.8 -33.3 46 64.2

®B97XD -52.2 341 45 625




Table S3. The first hyperpolarizabilities (1073° esu) of MC*Ca?* calculated at the

CAM-B3LYP level using various basis sets.

Basis set P By B Lot
6-31+G(d) -75.3 -33.8 18.9 84.6
6-31++G(d) -75.1 -33.8 -19.0 84.5
6-31+G(d,p) -75.0 -33.9 18.9 84.4
6-31++G(d,p) -74.8 -33.8 18.9 84.2

6-311++G(d,p) -76.8 -34.0 19.7 86.3




Table S4. The first hyperpolarizabilities (10739 esu) of the compounds (SP, MC*K*,
MC*Ca?", MC*Fe?*, and MC*Zn?*) computed in gas phase and methanol solvent at

various levels of theory.

Compounds Functionals o
Gas phase Methanol solvent
SP CAM-B3LYP 4.0 10.4
BHandHLYP 3.9 9.6
MO06-2X 3.7 9.8
©B97XD 4.0 10.3
MC*K* CAM-B3LYP 52.3 194.8
BHandHLYP 51.3 185.6
MO06-2X 53.9 201.7
©B97XD 51.5 195.5
MC*Ca** CAM-B3LYP 84.6 221.7
BHandHLYP 91.2 231.0
MO06-2X 77.6 204.6
©B97XD 83.0 224.0
MC*Fe?* CAM-B3LYP 38.4 91.4
BHandHLYP 45.8 82.2
MO06-2X 31.5 92.3
©B97XD 36.9 96.3
MC*Zn** CAM-B3LYP 65.8 165.3
BHandHLYP 72.3 182.1
MO06-2X 57.5 141.1

oB97XD 64.0 162.4




