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Compound 3 d:

H--O reciprocal 48.7% d;

H--H reciprocal 15.9% d;

0--0 reciprocal 8.9% d;
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H--C reciprocal 6.1% d;
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Pb-+-O reciprocal 5.6% d;
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C--+O reciprocal 4.9% d;
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N--+O reciprocal 4.4% d;
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H--N reciprocal 2.2% d;
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C--N reciprocal 1.6% d;
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N-N reciprocal 0.3% d;
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Fig. S1. 2D and decomposed 2D fingerprint plots of observed contacts for 3.
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NH-O/CH-O/CH-HC

AE,, -20.26
AE,... -15.45
AE,, -11.28
AE jispersion -14.50
AE, 20.97

Ap Ap < 0 [ (outfiow)
o ap > 0 [l (inflow)

AE,,.= -11.28 kcal/mol
Fig. S2. (Top) Cluster model of 3 together with the fragmentation pattern applied in the ETS-NOCV analysis.

(Bottom) The overall deformation density Ap,,, With the corresponding orbital interaction energies AE,,, as well

as the QTAIM molecular graph demonstrating formation of NH-O, CH-O and CH-HC charge delocalizations.



Pb—ONO, Pb-OC(O)CHj

AEint -540.49 —-588.06
AEejstat -519.27 -549.00
AEqrp -147.31 -168.54
AEdispersion —-1.46 -1.20

AEpayii 127.56 130.68

AEint = AEelstat + AEorb + AEdispersion + AEPauIi
Fig. S3. (Top) Molecular electrostatic potentials for NO;~ and CH;COO~ (DFT/ADF/BLYP-D3/TZP). (Bottom) The

ETS-NOCV results describing bonding between Pb" and the corresponding anion.



Table S1. Selected bond lengths (A) and angles (°) for 1 and 2

1 2
Pb—No.p, 2.679(2) 2.732(6)
Pb—Ns.py 2.695(2) 2.894(7)
Pb—Nimine 2.602(2) 2.659(6)
Pb—Oc.o 2.679(2) 2.499(5)
Pb—Ohitrate/methoide  2.504(2), 2.640(2), 2.778(2), 2.826(2) 2.187(5)

Pb"'otetrel

3.117(2)

Table S2. Selected bond lengths (A) and angles (°) for 3 and 4

3 4
Pb(1) Pb(2)
Pb—N,p, 2.492(10) 2.535(3) 2.563(4)
Pb—Nimine 2.563(11) 2.480(3) 2.700(4)
Pb—Oc0 2.445(3) 2.599(3)
(

Pb_onitrate/acetate
Pb"'otetrel
I:’b'"NtetreI

2.430(13), 2.655(11), 2.755(10)

3.061(11), 3.091(13), 3.275(13), 3.353(13)

(

(
2.619(7)

(

(

2.338(3), 2.787(3)
2.995(3), 3.518(3)
3.143(4)

2.552(3), 2.613(3), 2.626(3), 2.729(4), 2.916(3)




Table S$3. Classic hydrogen bond lengths (A) and angles (°) for 1, 3 and 4

D-H--A d(D-H)  d(H--A) d(D--A) Z(DHA)
17 N(3)-H(3N)--O(5)  0.82(3) 2.00(3) 2.787(3)  160(3)
3 N(3)-H(3N)--O(5)**  0.86 2.45 3.025(16) 124
N(3)-H(3N)--O(6)">  0.86 2.24 3.044(16) 155
4 N(4)-H(4N)--O(7)  0.88 1.98 2.837(5) 165

aSymmetry transformations used to generate equivalent atoms: x,-1/2 -y, 1/2 + z.
bSymmetry transformations used to generate equivalent atoms: #1: 1 —-x, 1 -y, 1 -z #2: —x,1-y, 1/2 +z.

cSymmetry transformations used to generate equivalent atoms: 1 —x, 1/2 +y, 3/2 - z.

Table S4. -1t interaction distances (&) and angles (°) for 1 and 2°

Complex Cg(l) Cg(J) d[Cg(/)-Cg())] a S y slippage

1b Cg(l) Cg(l)"  3.5258(15) 0.00(13) 139 139 0.846
Cg(2) Cg(2)* 3.7395(15) 0.02(12) 28.0 28.0 1.757
Cg2) Cg(2)®  3.6520(15) 0.02(12) 250 250 1.544

2 Cg(4) Cg(s)  3.707(5) 10.5(4) 19.8 263  1.256
Cg(4) Cg(5)?  3.898(5) 10.5(4) 337 267 2.164
Cg(5) Cg(4)# 3.898(5) 10.5(4) 26.7 33.7 1.754
Cg(5)  Cg(4)*  3.707(5) 10.5(4) 263 19.8 1.642

aCg(/)—-Cg(J): distance between ring centroids; a: dihedral angle between planes Cg(/) and Cg(J); #: angle Cg(/) — Cg(J)
vector and normal to plane /; y: angle Cg(/) — Cg(J) vector and normal to plane J; slippage: distance between Cg(/)
and perpendicular projection of Cg(J) on ring I.

bSymmetry transformations used to generate equivalent atoms: #1 —-x, =y, -z; #2 1 —x,-1—-y, 1-z;#31-x,—-y, 1—
2. Cg(1): N(1)-C(8)—-C(9)-C(10)—-C(11)—C(12), Cg(2): N(4)—C(3)-C(2)—C(6)—-C(5)—-C(4).

cSymmetry transformations used to generate equivalent atoms: #1 -1+ x,-1+y,z; #2x,-1+y,z; #3x, 1 +y, z; #4 1
+x,1+y,z Cg(4): N(1)-C(8)—C(12)-C(11)-C(10)—C(9), Cg(5): N(4)-C(5)-C(6)—C(7)—C(8)—C(9).




