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ABSTRACT: Three polymeric group 11 transition metal polymfeturing metallophilic interactions were obtained
directly via self-assembly of metal ions and 4-gyrethiol ligands. In the cationic [GB-pyH)].>* with [ZnCly]>
counterion {) and in the neutral [Ag(S-py)(S-pyH)R) 4-pyridinethiol (S-pyH) and its deprotonated fof&ipy) are
coordinated through the sulfur atom. Both ligandsacting as bridging ligands linking the metaltees together. In
the solid state, the gold(l) polymer [Au(S-pyl)l (3) consists of the repeating cationic [Au(S-pyHunits held
together by aurophilic interactions. Compounid a zig-zag chain, whereas the metal chains istiiuetures o2 and

3 are linear. The protonation level of the thiokligl had an impact on the crystallization of polygn&oth nature of
the metal center and reaction conditions affectedpolymerization. QTAIM analysis confirmed direcetal-metal
contacts only in polymers and3. In polymer2, no theoretical evidence of argentophilic contagis obtained even

though the A@IAg distance was found to be less than sum of the Bovah der Waals radius of silver.

Introduction

Metallopolymers is a class of compounds that coeevside range of metal containing polymeric syst¢ijs The
structures vary from mainly organic polymers withtaheenters in the main or side chain, to systemh direct
covalent metal-metal bonds [2a, b,c,d], and noralent metallophilic assemblies of metal species,{,h]. The
motivation for preparation of metallopolymers lia their versatile properties, such as conductiyRj} and
photophysical properties [3] as well as their maigngt] and catalytic [5] behavior. These propertaestermined
applications of metallopolymers such as photovoltails, catalysts and light emitting devices [1-5]

In most cases, the key properties arise from ttezantions between metal centers [6a, b,c]. Thdseaictions can be
achieved by linking metal centers together with #able (usually conjugated) ligands and buildingretination
polymers [6d]. Another approach is to exploit diresttal-metal contacts. These contacts can eithezolbalent

metal-metal bonds or non-covalent metallophilic tects [6e]. Polymeric transition metal systems thae only
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covalent metal-metal bonds between the repeatints @me relatively rare [2b, d]. More commonly, nhetetal

contacts are further supported by suitable multatenligands that can force metal centers closeaith other.
Multidentate nitrogen ligands are widely used super[6f, g,h,2h]. However, metals can also be brotmdether
by single atom bridges. Simple bridging ligandshsas halides, pseudo halides or sulfur containigants can be
used in this type of systems [7]. In metal thiohsl &losely related coordination compounds, the soffur atom is
readily available for coordination and capable ¢bas bridging atom through its free electron pf8esd]. Usually,

thiol ligands can be relatively easily modified #aljust their electronic and steric properties. Bseaof this
adjustability, thiols are excellent components fyordination chemistry [8e-i]. Heterocyclic thiolsropide

particularly versatile group of thiol ligands [9]12

The 4-pyridine thiol is one of the commonly usedehecyclic thiol ligand. It can exist in differetautomeric forms,
thiol (A), thione B) and zwitterionic C) forms (Fig 1).

SH S S-
bR
lN/ N NS
D

A B C

Figure 1. Schematic representation of tautomeric forms p{ddinethiol.

Removal of the NH proton from 4-pyridinethiol opamsa possibility to use both of softer sulfur aradder nitrogen
for coordination. Therefore, pyridinethiols haveawn attention as potential ambidentate ligands E3jibiting
interesting spectroscopic [14a] and electrochenjicéh] behavior. Due to exocyclic sulfur and hetgadic nitrogen
donor, pyridine thiols have also been successfeMyloited as ditopic ligands [15] for oligomericdapolymeric
metal systems. Polynuclear species combining @iffemetals by thiols have been used for exampleatalytic
[16a], pharmaceutical [16b], biochemical [16c], Inescent [16d], and magnetic [16e] materials argb as
precursors for silver chalconides [16f]. One of pméential applications of thiols is to use thensapporting single-

atom linking ligands in metallophilic polymers.

Metallophilicity can be described as attractionvietn closed shell or pseudo closed st®lor d® transition metal

cations. [17a]Strength of a metallophilic interaction is typigatomparable to hydrogen bonds and it is clearly

stronger than van der Waals interactions [17a].aMgthilic interactions have been widely studiedtbg means of
spectroscopic techniques [17a,6c], computationairgstry [17b-e] and structural studies [17f, g]etsllophilicity is
considered to be mainly a dispersion force with tebeccorrelation effects [18]. Structurally metallolicity can
favor formation of various extended polynucleaustures including dimers, 1D chains, 2D sheetsng&Bvorks or

molecular aggregates. [19]



In this paper, we describe generation of linear padudolinear group 11 metallopolymers supportedsidfur
coordinated 4-pyridinethiols. The primary goal wanegration of novel metallophilic interactions doeapplication
of the thiols that serve as molecular staples mggogether two metal atoms. The impact of the hmetater and

reaction conditions to the formation of polymers déimeir solid state structures are also brieflgadésed.

Materials and methods

General remarks

Reagents were used as received. Acetonitrile andamettivere HPLC grade. Purity of ethanol and dichliritraiee
were 99.5 %. NMR spectra were recorded with a BrukéivBfz NMR with BBFO probe under ambient conditions.
Mass spectra were measured on an ABSciex QSTAR Elit€QEBDF MS.

X-ray Structure Determinations

The crystals of [CHS-pyH)], [ZnCl,]. (1), [Ag(S-py)(S-pyH)} (2), and [Au(S-pyH)|CI (3) were immersed in cryo-
oil, mounted in a MiTeGen loop and measured at 120-KL The X-ray diffraction data were collected on/Asgilent
Technologies Supernova or an Bruker AXS KappaApexatifemeters using CudK(h = 1.54184 A) or Mo k&
radiation & = 0.70173 A). The CrysAlisPro [20] or Denzo/Scalep§2k] program packages were used for cell
refinements and data reductions. The structures s@wed by charge flipping method using the SUPERF22]
program or by direct methods using SHELXS-2014 [2RJgram. An empirical absorption correction based on
equivalent reflections (CrysAlisPro [20] or SADABS [24]as applied to all data. Structural refinementseveanried
out using SHELXL-2014 [23] with the Olex2 [25] and SHHELE [26] graphical user interfaces. Inthe NH and OH
hydrogen atoms were located from the difference iEbmnap but constrained to ride on their pareninatowith Us,
=1.5 U, (parent atom). In3 the NH hydrogens were located from the differenceiriéo map and refined
isotropically. All other hydrogens were positionedetrically and constrained to ride on their pam@oms, with
C-H = 0.98-1.00 A, N-H = 0.88 A, and.JJ= 1.2-1.5 Ueq (parent atom). The crystallographetails are
summarized in Table 1.



Table 1.Crystal data fol—3.

1 2 3
empirical formula G,H»Cl,CuN,0;,S,Zn CicHAgN,LS, CiH1cAUCIN,S,
fw 824.96 329.18 454.74
temp (K) 123(2) 170(2) 120(2)
A(A) 1.54184 0.71073 1.54184
cryst syst Monoclinic Orthorhombic Monoclinic
space group R Ibam P2/c
a(R) 10.0163(3) 12.1624(6) 16.9203(6)
b (A) 10.0845(3) 13.7874(10) 11.3649(5)
c(A) 29.8809(13) 6.3879(4) 6.7730(3)
a (deg) 90 90 90
B (deg) 95.051(3) 90 99.647(4)
v (deg) 90 90 90
v (A% 3006.54(19) 1071.17(12) 1284.02(10)
Z 4 4 4
pear (Mg/m®) 1.823 2.041 2.352
(Mo Ka) (mm?) 8.656 2.234 26.271
No. refins. 12623 7680 5014
Unique refins. 6128 849 2585
GOOF (B) 1.022 1.126 1.072
Rint 0.0926 0.0640 0.0961
R2° (I > 26) 0.0347 0.0253 0.0381
wR2 (1 > 20) 0.0878 0.0615 0.0918
Largest diff. peak0.589/-0.633 0.457/-0.517 1.811/-1.340

and hole e&

R1 =3||R| - [RIZIFR|. "WR2 = E[w(F,2 — R2)2]/ Z[w(F,2)2]11/2.

Mass spectrometry

Mass spectrometry experiments were performed on ABSQISTAR Elite ESI-Q-TOF mass spectrometer equipped
with an API 200 TurbolonSpray ESI source from AB Sdiamer MDS Sciex) in Concord, Ontario (Canada)e Th

samples for the MS measurements were prepared bighditution in MeCN ¢, 12.9uM) or MeOH @3, concentration

unknown due to low solubility). The samples were dtge into the ESI source with a flow rate of 5 pldmrhe

parameters were optimized to get maximum abundahtieedons under study. Room-temperature dinitroges

used as nebulization. The measurement and datdirigameas accomplished with Analyst® QS 2.0 Software. ¢Mas

spectra were externally calibrated by ESI Tuning igilent Technologies). The compositions of thesowere

verified by comparing experimentah/z values and isotopic patterns with the theoreticalyculated. In CID

experiments, low resolution isolation in quadrup@& was performed and the isolated ions were activiayeGE-



values from 10 to 40. Dinitrogen was used as a dmfligas in the Q2 quadrupole (5.0 psi) and the proims were
detected by TOF scans.

Computational details

The single point calculations for model clusters he&en carried out at the DFT level of theory ugimg M06
functional [27] (this functional describes reasdgakeak dispersion forces and non-covalent inteoasfi with the
help of the Gaussian-09 [28] program package. Tiper@xental X-ray geometries were used as startingtpolhe
calculations were carried out using DZP-DKH basis 480] for all atoms. No symmetry operations haverbe
applied. The topological analysis of the electrengity distribution with the help of the atoms inlezules (QTAIM)
method developed by Bader [30] has been performedsding the Multiwfnprogram (version 3.3.4) [31]The

Cartesian atomic coordinates of the used modettsires presented in the supporting material.

Syntheses

The aim of this study was to study possibilitie®ltain metallopolymers that contain metallophilimtacts via self-
assembly of metal-ions and the ligand. Thus, reastiwere not optimized for maximum vyields and pesiti
According to the'HNMR (Figs. 1 and 2 in ESI), the crude productslafnd3 contained unreacted 4-pyridylthiol,
4,4'-dipyridyldisulfide, and 4-pyridylsulfide ase¢mmain impuritiestHNMR spectra also revealed presence of residual
solvents in the crude produ¢HNMR spectrum of producB shows second ordéH coupling and differ from
previously reported chemical shifts due to soleffects. Because of decomposition3dh DMSO the'HNMR was
measured in 4-d MeOH. The silver polynfewas insoluble in most common solvents andtNMR spectrum in

solution could be obtained. ATR-IR analysis was penfad of polyme® (Fig. 4 in ESI).

[Cu(S-pyH)dn [ZnCl4], (1)

A solution of CuC}-2H,0 (0.06 mmol, 10 mg) in MeCN/EtOH mixture (3:1 ratomL) was added to a solution of 4-
pyridinethiol (0.3 mmol, 33 mg) in 3 mL of same vt mixture. The reaction mixture was stirred fomfn.
Additional 5 mL of solvent mixture was added to thadation flask cautiously without mixing until two tiiect layers
of solutions was formed. Zng£l(0.12 mmol, 16 mg) was dissolved in 9 mL of 3:1veat mixture of
acetonitrile/ethanol. Solution containing zinc cfde was then carefully added to the reaction me&tamd the flask
was closed with a rubber septa and the solution wasolstand at room temperature. X-ray quality ysllorange
crystals were obtained within three days directlyrfrine reaction mixture. Crystals were filtered andivesl 3 times
with 1 mL of 3:1 acetonitrile/ethanol mixture andedk under vacuum overnight. The crude solid prodéiciomplex

1 contained residues crystallization solvents EtOHCMgeand water. Several crystals bfvere analyzed by single
crystal X-ray diffraction and in these structurks tatio of solvents of crystallization varied degieg on the drying
time. The best structure solution was obtained feowrystal that incorporated only disordered EtOH. $hmple
used for the elemental analysis, in turn, contaiolg MeCN. That was confirmed B} NMR. The yield ofl was
44 % (20.4 mg)'H NMR (MeOD): 8.54 (d, 2H, J= 6.6 Hz), 8.62 (d, 2H, 84 Hz). Elemental analysis calc. for
[Cuy(S-pyH)] 2" [ZnCly],Z - 0.5 MeCN C: 31.55 %, H: 2.71 % and N: 7.88 % fonhd1.35 %, H: 2.88 % and N:
7.55 %.



[Ag(S-py)(S-pyH) (2)

AgNO; (0.09 mmol, 15 mg) was dissolved separately in 3aih&cetonitrile and 4-pyridinethiol (0.3 mmol, 88)) in

5 mL of ethanol. Concentrated KOH solution was pregaby weighing 0.538 g of KOH in 5 mL of water.
Concentrated KOH solution (4 mL) was added into liyaolution to make the solution clearly basic. Thg
containing solution was then added rapidly to theidbgand solution and the mixture was stirred aigirt at room
temperature. During this time the color of the rigectixture turned from colorless to orange yell@mall amount
of precipitate formed during stirring was removedfitigring and the filtrate was left standing in @sgel closed with
septa. The crystalline yellow orange product wasiabt from the filtrate at room temperature withiveek. The
yield of 2 was 83 % (24.6 mg). Elemental analysis calculatedAg(S-py)(S-pyH)} C: 36.48 %, H: 2.76 % and N
8.51 % found C: 36.45 %, H: 2.97 % and N 8.64 %.

[Au(S-pyH)2ICI (3)

The organic ligand, 4-pyridinethiol (0.09 mmol, &®), was introduced in 8 mL of dichloromethane atided for

1h until it was completely dissolved. AuCl (0.02 mmsIimg) was dissolved in 2 mL of acetonitrile and thetal
solution was carefully layered onto the ligand solutafter which the reaction vial was closed with aept-ray
quality yellow crystals were formed within two weeksyS€lals were filtered, washed three times with 2 mL of
acetonitrile and dried under vacuum overnight. Thele product o8 contained always traces of water even if the X-
ray structure did not contain water of crystalliaatiNMR spectrum of compouriticonfirms presence of water in the
sample. The product was not stable enough to bedéatvacuum. The vyield of the prodidwvas 30% (2.7 mgjH
NMR (MeOD) 8.03 (d, 4H, J= 7.1 Hz), 7.97 (d, 4H, J% FAz). MS +TOF 418.99 m/z. Elemental analysis calad

for [Au(S-pyH)]CI-H,O C: 25.41 %, H: 2.56 % and N: 5.93 % found C: 2546H: 2.24 % and N: 5.94 %.

Results and discussion

The general syntheses routes to compodr8iare summarized in Scheme 1. Complexes(®pyH)], [ZnCl], (1)
and [Ag(S-py)(S-pyH)] (2) were prepared by dissolving metal salt and ligeehrately in different solvents and then
adding the metal complex solution into the solwiofithe ligand (Scheme 1). The crystalline [Au($pJCI (3) was
obtained by the layering metal containing acetdaisolution onto the dichloromethane solutiontu# tigand. In the

case of the Au complex, the product was obtained wheesolutions were slowly mixed.

1:5 CuCl,, S-pyH, 3:1 MeCN:EtOH
ZnCl,, 3:1 MeCN:EtOH

»[Cu,(S-pyH),l,[2nCl,],(1)

. ) 1:3 AgNO., S-pyH, EtOH . _ -
MP* 4+ X+ l—p S 6 (oonc »[Ag(S-py)(S-pyH)], (2)

1:5 AuCl, S-pyH, EtOH
MeCN:DCM

[Au(S-pyH),Icl (3)

Scheme 1Synthetic routes th —3.

In the synthesis of silver systerd, additional KOH was needed for deprotonation of Aeiyethiol ligand. The

positive charges of the metal centers were balabgettie deprotonated S-plgands. To obtain crystalline neutral



polymer, half of the thiol ligands had to be deprated. With copperl] and gold 8), high quality crystals of the
cationic products could be obtained without any depration of the ligands. In these cases the pesifiarges of the

metals were balanced by counter anions [ZAQML) and CI (3).

Cationic copper polymer [Cu(S-pyH)a].2* (1)

Several counterions including PFtrifluoromethanesulfonate and lithium tetrakis{f@luorophenyl)borate ethyl
etherate were tested for crystallization of posigivéharged polymeric [CiS-pyH)].>* (1) but high quality crystals
were obtained only by using [Zng4 anion. Similar dinuclear Cu structure with chlorida balancing the charge of
the complex has been previously reported [32] balymeric chain has remained unknown until now. In the
polymeric structure ol, the copper(l) centers are linked together by twoo8rdinated 4-pyridinethiol ligands (S-
pyH) (Fig. 2). The structure also incorporatestgligdisordered ethanol of crystallization, whichhigdrogen bonded
to the nitrogen of the S-pyH ligand (M1 2.994(5) A, i = x-1/2,-y+1/2,z-1/2). The sulfuroats are arranged
tetrahedrally around the copper atoms in the potigrahain. These sulfur bridges pull metal centdosely together
forming a 1D polymeric zig-zag chain (Fig. 2) withredit metal-metal contacts. The distances betweerdpper
atoms are nearly identical throughout the chairyimgr from 2.6241(6) A to 2.6283(6) A. Weakn interactions
between the pyridine rings support the chain strecfurther. Short metal-metal distances between eopfpoms
indicate relatively strong cuprophilic interactioriBhe [ZnC}]* anion is interacting with the cationic polymer
primarily through hydrogen bonds between the NH hyeinsgof the S-PyH ligand and chlorides of the aniairc
complex (N3ITI4: 3.147(3) A, NBITI1: 3.286(3), NAITI2: 3.373(3) A, NIZITI4: 3.201(3) A, i = x-1/2,-y+1/2,z-
1/2).




Figure 2. Top: The asymmetric unit of of [G(S-pyk]. [ZnCly],.. The thermal ellipsoids are drawn at the 50%
probability level. Bottom: The chain structure bf The solvent of crystallization and the courteioas have been
omitted for clarity. Color codes for atoms in thguie are: H (white), C (gray), N (blue), O (red), @tgen), S
(yellow), Cu (Orange), and Zn (violet).

The polymeric character df can also be seen from the mass spectrometric.stidyESI-TOF mass spectrum bf
(Fig. 3) shows distribution of polymeric singly chad ions [(S-PyCu.+Cul’, [(S-Py)Cu, + H]", and [(S-Py)Cu, +
NH," (n=3-6). The base peak of the spectrum is [(S€hy¥)" atm/z758.68, which agrees well with the theoretical
value ofm/z758.67 (for detailed analysis of mass accura@esTable 2) and shows a nice fit to calculated Hoto
distribution pattern. This ion also displays a sfwe related dissociation pattern in a CID (cdallis induced
dissociation) experiment, in which the polymer fragms through consecutive eliminations of S-Py &é&dPy)Cu
units (ESI, Fig. S3).

[(s-Py).Cu,+Cu)’
752.0 738.0 730.0 764.0
[(s-Py):.Cu,+Cu] [(s-Py}:Cu+Cu]’
[{s-Py),Cu,+H]'
[(S'Py)ﬁcue"'cu]'

600 700 ana ann 1000 100
iz

Figure 3. The ESI-QTOF MS spectrum df in MeCN. Inset showing the comparison between expariat and
theoretical (red dotted lines) isotopic distribatior the [(S-Py)Cus+Cu]" (CooH16NS,Cus").

Table 2. Experimental and theoretical m/z values and messracies for ions observed in mass spectra ford3.

sample lon composition M/Zexe M/Z theor mass accuracyrt/z)
1 [(S-PyxCus+Cu* CisH1:N3S:Cuy 583.7365 583.7353 -0.001
[(S-PyxCus+H]" CoH1/N4S.Cuy 694.7445 694.7495 0.005
[(S-PyxCus+Cul* CooH16N4SCus 758.6782 758.6694 -0.009
[(S-Py)xCus+CuJ* CosH2oNsSsCus 931.6010 931.6055 0.005
[(S-PyxCus+CuJ* CsoH24aNeSsCuy 1104.5379 1104.5416 0.004
3 [(S-PyH)AuU]* CicH1N2SAu 418.9944 418.9945 0.0001

Neutral silver polymer [Ag(S-py)(S-pyH)], (2)

The polymeric [Ag(S-py)(S-pyH)](2) was crystallized in an orthorhombic space groupmbThe asymmetric unit
consists of one S-PyH or S-Higand coordinated to a silver center via sulfianas. This give a repeating unit with
two Ag atoms and one S-pyH and one S-Py ligands 4Fign other words, every second pyridyl ring ie tthain is

deprotonated compensating the charge of the sibmters. As in the case of copper polyreihe thiol ligands act as



molecular staples bringing metal centres to closzipity. The silver-silver distances are practigaldentical
throughout the chain varying from 3.1939(2) A to®10(2) A (AgIIAgl' , AgIMAgL”, i = -Xx+1,-y,-z, ii = -Xx+1,-y,-
z+1). The Ag-Ag distances are clearly shorter thrensum of Bondi’s van der Waals radii of silverraso(3.44 A)
bond. Just like in the case of the copper polyrtlee, chain structure is again further supported bykwen
interactions between the pyridyl rings. By contréstthe copper polymer, the Ag polymer is linear ahd
AgAgAg angle is 18@ The sulfur ligands are again tetrahedrally areah@round the metal atoms in the
polymeric structure. The neighboring chains areneoted via hydrogen bonds between the protonated and

deprotonated pyridyl nitrogens (MIN1": 2.675(4) A, iii = x+1,-y+1,2 ).

Figure 4. Top: The repeating unit & The thermal ellipsoids are drawn at the 50 % abdlly level. Bottom: The
polymeric chain structure & Color codes for atoms in the figure are: H (whi@)gray), N (blue), S (yellow), and

Ag (grey).

Cationic non-covalent polymer [Au(S-pyH)],," (3)

The structure o8 has been reported earlier [33]. However, the cuseémcture is based on higher quality data and
therefore includes also the hydrogen atoms that wereiously not detected. Because of the restrictamdination
geometry of Au(l), the structure of the Au polyméw[S-pyH)].Cl (3) differs from the Cu and Ag structures
described above. The Au(l) favors linear coordimatigometry and therefore, S-pyHs are not bridgirtgaloting as
terminal ligands (Fig. 5). In the crystal structefe3, the cationic [Au(S-pyH]” units are stacked together forming a
linear chains with weak aurophilic contacts [@wu'": 3.4277(2) A, i =, -y+1/2, z+1/2 Fig. 5). The chain structure
is further supported by weakn-interactions between the pyridyl rings. Despiteabeophilic andr-n interactions the
chains of gold atoms are not perfectly linear AUMAU": 162.21(2), i = X, -y+1/2, z+1/2, ii = x, -y+1/2, z-1/2).
The asymmetric unit 08 (Fig. 5) consist of two neutral S-pyH ligated te tAu center via the sulfur atom. The
positive charge is compensated by theadlion, which is hydrogen bonded to the NH hydrog#rthe pyridyl rings



(N2IITI1™: 3.054(5) A, NIITI1Y: 3.057(6) A, iii = -x+1, y-1/2, -z+1/2, -z, iv X--y+1, -z). The cationic nature of
the gold complex is evident also according to esipolarization ESI-MS mass spectra, which disglay(S-
PyH),]" ion atm/z419 as a single peak (Fig. 6).

Figure 5. Top: The molecular unit d. The thermal ellipsoids are drawn at the 50% prifihabevel. Bottom: The

chain structure 08. The counterions were omitted for clarity.

((s-PyH).Au]

414 e 422 426

150 250 350 450 S50 650 TS0 880 950
miz
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Figure 6. The ESI-QTOF MS spectrum & in MeOH. Inset showing the comparison between expeatahend
calculated (red dotted lines) isotopic distributfonthe [(S-PyH)Au]" (CioH10AUN,S,") ion.

Computational results

Computational QTAIM analysis [30] of the crystal ustiures suggested presence of the non-covaldiViM

interactions only in Cu()X) and Au(l) 8) polymers. The computational results are summdrizé able 3.

Table 3 Values of the density of all electrong), Laplacian of electron density @°p(r), energy density —
potential energy density — K)¢( and Lagrangian kinetic energy —r@(Hartree) at the bond critical points (3, —1)
(BCPs), corresponding to the non-covalerifMl interactions in ) and @) as well as energies of these interactions

E;x (kcal/mol), defined by two approaches.

Polymer p(r) O°p(r) Hy, V(r) G(r) = Ei®
Cu(l) @) 0.034 0.034-0.038 -0.012 -0.033--0.034 0.021-0.022 10.35-10.67 5.65-5.92
Au(l) (3) 0.016 0.044 0.000 -0.011 0.011 3.45 2.96

B =-V(r)/2[33]
®E. = 0.429G() [34]

The QTAIM analysis ofX) confirmed the presence of nine bond critical {BCPSs) (3, —1) for GlCu contacts in
the copper polymer and the presence of four BCPAMIAuU contacts in the gold chaif)( indicating attractive
interactions between the metal centers. SurprisimglyBCPs for AGIRAg contacts could be found in Ag(l) polymer
(2). In the case 08, low electron density, positive value of the Lagda, and zero energy density at BCPs indicate
typical non-covalent interactions, whereadl jrCullCu metallophilic interactions already posses aceatile degree
covalent component (relatively higifr), noticeably negative Halue, —G()/V(r) < 1 at the appropriate BCPs). We
also estimated the interactions energies of thalmettal contacts according to the procedures mehbdy Espinosa
et al. [34] and Vener et al. [35] The energies arknie with the QTAIM parameters indicating weak iai&fons in

gold polymers (3.0 — 3.5 kcal/mol) and relativetiypager contacts in copper polymer (5.7-10.7 kaalfm

Summary

The 4-pyridinethiol was found to support linear chafructures of Cu(l) and Ag(l) and to serve as wisefidging
ligand bringing metal centers to close proximityvi@g the restricted coordination geometry of Au(Fpwidinethiol
does not favor bridging coordination with gold. ke, the cationic gold(l) complexes were stackedttag forming
non-covalent metallopolymer with weak aurophilic @m$. According to the QTAIM analysis, metal-metal
interactions appear only in the Cu(l) and Au(l) poérs. No bond critical points were observed in thel)Auglymer
despite the fact that the AA\g distance is shorter than the sum of Bondi's dan Waals radii. One of the main
advantages of 4-pyridinethiol ligand is possibility change its protonation level by removal of Nid hydrogen.
This allows adjusting the charge of the ligand ttet be used to compensate the positive charge @il centers.

This, in turn, allows design of neutral or chargestatiopolymers.
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Table S1.Cartesian atomic coordinates of the used modsadttsires.

Atom \ X \ Y \ Z
1)

Cu 2.130771 3.431856 6.998910
Cu 1.350833 0.984651 7.556108

S 3.821690 4.334318 8.259452

S 2.828999 1.546761 5.806827

S 0.037733 2.849476 8.018059

S 2.640493 0.044775 9.271160

N 7.825730 4.954515 6.300924

H 8.561156 5.041242 5.947020

N 0.647560 1.798066 1.886795

H 0.203879 1.843447 1.047723

N 0.082281 3.516465 12.441416
H -0.001747 3.620336 13.233459
N 0.784606 0.109921 13.357280
H 0.489995 0.107904 14.129381
C 5.346974 4.553152 7.465028

C 6.344046 5.317557 8.094555

H 6.162551 5.721945 8.935412

C 7.573210 5.488993 7.514735

H 8.246567 5.983134 7.965078

C 6.909815 4.200194 5.659789

H 7.121621 3.817992 4.815955

C 5.678932 3.979344 6.213713

H 5.044242 3.439823 5.756525

C 1.959898 1.664951 4.309655

C 2.671217 1.678061 3.095248

H 3.620209 1.640748 3.101499

C 1.995335 1.745627 1.902868

H 2.479167 1.755711 1.086418

C -0.070653 1.808151 3.020538

H -1.018571 1.857565 2.979463

C 0.558737 1.745627 4.240303

H 0.045406 1.758737 5.039192

C 0.091121 3.138296 9.723586

C -1.115511 3.300657 10.433776
H -1.946046 3.290572 9.971230

C -1.084571 3.474110 11.794923
H -1.896520 3.562854 12.278006
C 1.258110 3.410578 11.796411
H 2.072413 3.463017 12.283959
C 1.285293 3.228048 10.446277
H 2.118467 3.161491 9.995041

C 1.899702 0.067566 10.838280
C 0.506281 0.069583 11.021334
H -0.067993 0.059499 10.265902
C -0.030983 0.086727 12.283662
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-0.973787 0.081684 12.400042

2.117412 0.112946 13.236733

2.661509 0.135132 14.016275

2.703945 0.082693 11.994943

3.650550 0.072608 11.914875

1.561985 -1.610394 7.883522

2.341923 6.026901 7.326324

-0.128934 -0.707932 6.622980

1.052263 5.087025 5.611272

2.130771 -6.652644 6.998910

1.350833 -9.099849 7.556108
S 3.821690 -5.750182 8.259452
S 2.828999 -8.537739 5.806827
S 0.037733 -7.235024 8.018059
N 7.825730 -5.129985 6.300924
H 8.561156 -5.043258 5.947020
N 0.647560 -8.286434 1.886795
H 0.203879 -8.241053 1.047723
N 0.082281 -6.568035 12.441416
H -0.001747 -6.464164 13.233459
C 5.346974 -5.531348 7.465028
C 6.344046 -4.766943 8.094555
H 6.162551 -4.362555 8.935412
C 7.573210 -4.595507 7.514735
H 8.246567 -4.101366 7.965078
C 6.909815 -5.884306 5.659789
H 7.121621 -6.266508 4.815955
C 5.678932 -6.105156 6.213713
H 5.044242 -6.644677 5.756525
C 1.959898 -8.419549 4.309655
C 2.671217 -8.406439 3.095248
H 3.620209 -8.443752 3.101499
C 1.995335 -8.338873 1.902868
H 2.479167 -8.328789 1.086418
C -0.070653 -8.276349 3.020538
H -1.018571 -8.226935 2.979463
C 0.558737 -8.338873 4.240303
H 0.045406 -8.325763 5.039192
C 0.091121 -6.946204 9.723586
C -1.115511 -6.783843 10.433776
H -1.946046 -6.793928 9.971230
C -1.084571 -6.610390 11.794923
H -1.896520 -6.521646 12.278006
C 1.258110 -6.673922 11.796411
H 2.072413 -6.621483 12.283959
C 1.285293 -6.856452 10.446277
H 2.118467 -6.923009 9.995041
Cu 2.341923 -4.057599 7.326324




S 1.052263 -4.997475 5.611272
S 0.863758 -3.495489 9.075605
S 3.655023 -2.192774 6.864373
N -4.132974 -0.087735 8.581508
H -4.868400 -0.001008 8.935412
N 3.045197 -3.244184 12.995637
H 3.488878 -3.198803 13.834709
N 3.610476 -1.525785 2.441017
H 3.694504 -1.421915 1.648973
N 2.908150 -4.932329 1.525152
H 3.202761 -4.934346 0.753051
C -1.654217 -0.489098 7.417404
C -2.651289 0.275307 6.787877
H -2.469795 0.679695 5.947020
C -3.880454 0.446743 7.367697
H -4.553811 0.940884 6.917354
C -3.217058 -0.842056 9.222643
H -3.428864 -1.224258 10.066477
C -1.986176 -1.062906 8.668719
H -1.351486 -1.602427 9.125907
C 1.732859 -3.377299 10.572777
C 1.021540 -3.364189 11.787184
H 0.072547 -3.401502 11.780933
C 1.697422 -3.296623 12.979564
H 1.213589 -3.286539 13.796015
C 3.763409 -3.234099 11.861894
H 4.711327 -3.184685 11.902969
C 3.134019 -3.296623 10.642130
H 3.647350 -3.283513 9.843241
C 3.601635 -1.903954 5.158846
C 4.808267 -1.741593 4.448657
H 5.638803 -1.751678 4.911203
C 4.777327 -1.568140 3.087509
H 5.589276 -1.479396 2.604426
C 2.434646 -1.631672 3.086021
H 1.620343 -1.579233 2.598473
C 2.407463 -1.814202 4.436155
H 1.574290 -1.880759 4.887391
C 1.793055 -4.974684 4.044152
C 3.186475 -4.972667 3.861098
H 3.760749 -4.982751 4.616530
C 3.723740 -4.955523 2.598770
H 4.666543 -4.960566 2.482390
C 1.575344 -4.929304 1.645699
H 1.031247 -4.907118 0.866158
C 0.988812 -4.959557 2.887489
H 0.042206 -4.969642 2.967557
Cu 2.130771 13.516356 6.998910




Cu 1.350833 11.069151 7.556108
S 2.828999 11.631261 5.806827
S 0.037733 12.933976 8.018059
S 2.640493 10.129275 9.271160
N 0.647560 11.882566 1.886795
H 0.203879 11.927947 1.047723
N 0.082281 13.600965 12.441416
H -0.001747 13.704836 13.233459
N 0.784606 10.194421 13.357280
H 0.489995 10.192404 14.129381
C 1.959898 11.749451 4.309655
C 2.671217 11.762561 3.095248
H 3.620209 11.725248 3.101499
C 1.995335 11.830127 1.902868
H 2.479167 11.840211 1.086418
C -0.070653 11.892651 3.020538
H -1.018571 11.942065 2.979463
C 0.558737 11.830127 4.240303
H 0.045406 11.843237 5.039192
C 0.091121 13.222796 9.723586
C -1.115511 13.385157 10.433776
H -1.946046 13.375072 9.971230
C -1.084571 13.558610 11.794923
H -1.896520 13.647354 12.278006
C 1.258110 13.495078 11.796411
H 2.072413 13.547517 12.283959
C 1.285293 13.312548 10.446277
H 2.118467 13.245991 9.995041
C 1.899702 10.152066 10.838280
C 0.506281 10.154083 11.021334
H -0.067993 10.143999 10.265902
C -0.030983 10.171227 12.283662
H -0.973787 10.166184 12.400042
C 2.117412 10.197446 13.236733
H 2.661509 10.219632 14.016275
C 2.703945 10.167193 11.994943
H 3.650550 10.157108 11.914875
Cu 1.561985 8.474106 7.883522
S -0.128934 9.376568 6.622980
S 0.863758 6.589011 9.075605
S 3.655023 7.891726 6.864373
N -4.132974 9.996765 8.581508
H -4.868400 10.083492 8.935412
N 3.045197 6.840316 12.995637
H 3.488878 6.885697 13.834709
N 3.610476 8.558715 2.441017
H 3.694504 8.662586 1.648973
N 2.908150 5.152171 1.525152
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H 3.202761 5.150154 0.753051
C -1.654217 9.595402 7.417404
C -2.651289 10.359807 6.787877
H -2.469795 10.764195 5.947020
C -3.880454 10.531243 7.367697
H -4.553811 11.025384 6.917354
C -3.217058 9.242444 9.222643
H -3.428864 8.860242 10.066477
C -1.986176 9.021594 8.668719
H -1.351486 8.482073 9.125907
C 1.732859 6.707201 10.572777
C 1.021540 6.720311 11.787184
H 0.072547 6.682998 11.780933
C 1.697422 6.787877 12.979564
H 1.213589 6.797961 13.796015
C 3.763409 6.850401 11.861894
H 4.711327 6.899815 11.902969
C 3.134019 6.787877 10.642130
H 3.647350 6.800987 9.843241
C 3.601635 8.180546 5.158846
C 4.808267 8.342907 4.448657
H 5.638803 8.332822 4.911203
C 4.777327 8.516360 3.087509
H 5.589276 8.605104 2.604426
C 2.434646 8.452828 3.086021
H 1.620343 8.505267 2.598473
C 2.407463 8.270298 4.436155
H 1.574290 8.203741 4.887391
C 1.793055 5.109816 4.044152
C 3.186475 5.111833 3.861098
H 3.760749 5.101749 4.616530
C 3.723740 5.128977 2.598770
H 4.666543 5.123934 2.482390
C 1.575344 5.155196 1.645699
H 1.031247 5.177382 0.866158
C 0.988812 5.124943 2.887489
H 0.042206 5.114858 2.967557
(2)_isotactic

Ag 6.081200 0.000000 1.596975
S 4.393302 1.266235 3.193950
N 5.662813 5.623467 3.193950
C 4.895366 2.935613 3.193950
C 3.947915 3.967186 3.193950
C 4.365085 5.284573 3.193950
C 6.584723 4.645113 3.193950
C 6.239311 3.314767 3.193950
H 3.019924 3.761203 3.193950
H 3.710748 5.972702 3.193950
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H 7.504201 4.880740 3.193950
H 6.919189 2.649938 3.193950
S 7.769098 -1.266235 3.193950
N 6.499587 -5.623467 3.193950
C 7.267034 -2.935613 3.193950
C 8.214485 -3.967186 3.193950
C 7.797315 -5.284573 3.193950
C 5.577677 -4.645113 3.193950
C 5.923089 -3.314767 3.193950
H 6.256339 -6.469048 3.193950
H 9.142476 -3.761203 3.193950
H 8.451652 -5.972702 3.193950
H 4.658199 -4.880740 3.193950
H 5.243211 -2.649938 3.193950
Ag 6.081200 -0.000000 -1.596975
Ag 6.081200 0.000000 4.790925
S 7.769098 1.266235 0.000000
N 6.499587 5.623467 0.000000
C 7.267034 2.935613 0.000000
C 8.214485 3.967186 0.000000
C 7.797315 5.284573 0.000000
C 5.577677 4.645113 0.000000
C 5.923089 3.314767 0.000000
H 9.142476 3.761203 0.000000
H 8.451652 5.972702 0.000000
H 4.658199 4.880740 0.000000
H 5.243211 2.649938 0.000000
S 4.393302 -1.266235 0.000000
N 5.662813 -5.623467 0.000000
C 4.895366 -2.935613 0.000000
C 3.947915 -3.967186 0.000000
C 4.365085 -5.284573 0.000000
C 6.584723 -4.645113 0.000000
C 6.239311 -3.314767 0.000000
H 5.906061 -6.469048 0.000000
H 3.019924 -3.761203 0.000000
H 3.710748 -5.972702 0.000000
H 7.504201 -4.880740 0.000000
H 6.919189 -2.649938 0.000000
Ag 6.081200 -0.000000 -4.790925
S 4.393302 1.266235 -3.193950
N 5.662813 5.623467 -3.193950
C 4.895366 2.935613 -3.193950
C 3.947915 3.967186 -3.193950
C 4.365085 5.284573 -3.193950
C 6.584723 4.645113 -3.193950
C 6.239311 3.314767 -3.193950
H 3.019924 3.761203 -3.193950
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H 3.710748 5.972702 -3.193950
H 7.504201 4.880740 -3.193950
H 6.919189 2.649938 -3.193950
S 7.769098 -1.266235 -3.193950
N 6.499587 -5.623467 -3.193950
C 7.267034 -2.935613 -3.193950
C 8.214485 -3.967186 -3.193950
C 7.797315 -5.284573 -3.193950
C 5.577677 -4.645113 -3.193950
C 5.923089 -3.314767 -3.193950
H 6.256339 -6.469048 -3.193950
H 9.142476 -3.761203 -3.193950
H 8.451652 -5.972702 -3.193950
H 4.658199 -4.880740 -3.193950
H 5.243211 -2.649938 -3.193950
Ag 6.081200 -0.000000 -7.984875
S 7.769098 1.266235 -6.387900
N 6.499587 5.623467 -6.387900
C 7.267034 2.935613 -6.387900
C 8.214485 3.967186 -6.387900
C 7.797315 5.284573 -6.387900
C 5.577677 4.645113 -6.387900
C 5.923089 3.314767 -6.387900
H 9.142476 3.761203 -6.387900
H 8.451652 5.972702 -6.387900
H 4.658199 4.880740 -6.387900
H 5.243211 2.649938 -6.387900
S 4.393302 -1.266235 -6.387900
N 5.662813 -5.623467 -6.387900
C 4.895366 -2.935613 -6.387900
C 3.947915 -3.967186 -6.387900
C 4.365085 -5.284573 -6.387900
C 6.584723 -4.645113 -6.387900
C 6.239311 -3.314767 -6.387900
H 5.906061 -6.469048 -6.387900
H 3.019924 -3.761203 -6.387900
H 3.710748 -5.972702 -6.387900
H 7.504201 -4.880740 -6.387900
H 6.919189 -2.649938 -6.387900
Ag 6.081200 -0.000000 -11.178825
S 4.393302 1.266235 -9.581850
N 5.662813 5.623467 -9.581850
C 4.895366 2.935613 -9.581850
C 3.947915 3.967186 -9.581850
C 4.365085 5.284573 -9.581850
C 6.584723 4.645113 -9.581850
C 6.239311 3.314767 -9.581850
H 3.019924 3.761203 -9.581850




H 3.710748 5.972702 -9.581850
H 7.504201 4.880740 -9.581850
H 6.919189 2.649938 -9.581850
S 7.769098 -1.266235 -9.581850
N 6.499587 -5.623467 -9.581850
C 7.267034 -2.935613 -9.581850
C 8.214485 -3.967186 -9.581850
C 7.797315 -5.284573 -9.581850
C 5.577677 -4.645113 -9.581850
C 5.923089 -3.314767 -9.581850
H 6.256339 -6.469048 -9.581850
H 9.142476 -3.761203 -9.581850
H 8.451652 -5.972702 -9.581850
H 4.658199 -4.880740 -9.581850
H 5.243211 -2.649938 -9.581850

Ag 6.081200 -0.000000 -14.372775
S 7.769098 1.266235 -12.775800
N 6.499587 5.623467 -12.775800
C 7.267034 2.935613 -12.775800
C 8.214485 3.967186 -12.775800
C 7.797315 5.284573 -12.775800
C 5.577677 4.645113 -12.775800
C 5.923089 3.314767 -12.775800
H 9.142476 3.761203 -12.775800
H 8.451652 5.972702 -12.775800
H 4.658199 4.880740 -12.775800
H 5.243211 2.649938 -12.775800
S 4.393302 -1.266235 -12.775800
N 5.662813 -5.623467 -12.775800
C 4.895366 -2.935613 -12.775800
C 3.947915 -3.967186 -12.775800
C 4.365085 -5.284573 -12.775800
C 6.584723 -4.645113 -12.775800
C 6.239311 -3.314767 -12.775800
H 5.906061 -6.469048 -12.775800
H 3.019924 -3.761203 -12.775800
H 3.710748 -5.972702 -12.775800
H 7.504201 -4.880740 -12.775800
H 6.919189 -2.649938 -12.775800

(2)_syndiotactic

Ag 6.081200 0.000000 1.596975
S 4.393302 1.266235 3.193950
N 5.662813 5.623467 3.193950
H 5.906061 6.469048 3.193950
C 4.895366 2.935613 3.193950
C 3.947915 3.967186 3.193950
H 3.019924 3.761203 3.193950
C 4.365085 5.284573 3.193950
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H 3.710748 5.972702 3.193950
C 6.584723 4.645113 3.193950
H 7.504201 4.880740 3.193950
C 6.239311 3.314767 3.193950
H 6.919189 2.649938 3.193950
S 7.769098 -1.266235 3.193950
N 6.499587 -5.623467 3.193950
C 7.267034 -2.935613 3.193950
C 8.214485 -3.967186 3.193950
H 9.142476 -3.761203 3.193950
C 7.797315 -5.284573 3.193950
H 8.451652 -5.972702 3.193950
C 5.577677 -4.645113 3.193950
H 4.658199 -4.880740 3.193950
C 5.923089 -3.314767 3.193950
H 5.243211 -2.649938 3.193950
Ag 6.081200 -0.000000 -1.596975
Ag 6.081200 0.000000 4.790925
S 7.769098 1.266235 0.000000
S 4.393302 -1.266235 0.000000
Ag 6.081200 -0.000000 -4.790925
S 4.393302 1.266235 -3.193950
N 5.662813 5.623467 -3.193950
H 5.906061 6.469048 -3.193950
C 4.895366 2.935613 -3.193950
C 3.947915 3.967186 -3.193950
H 3.019924 3.761203 -3.193950
C 4.365085 5.284573 -3.193950
H 3.710748 5.972702 -3.193950
C 6.584723 4.645113 -3.193950
H 7.504201 4.880740 -3.193950
C 6.239311 3.314767 -3.193950
H 6.919189 2.649938 -3.193950
S 7.769098 -1.266235 -3.193950
N 6.499587 -5.623467 -3.193950
C 7.267034 -2.935613 -3.193950
C 8.214485 -3.967186 -3.193950
H 9.142476 -3.761203 -3.193950
C 7.797315 -5.284573 -3.193950
H 8.451652 -5.972702 -3.193950
C 5.577677 -4.645113 -3.193950
H 4.658199 -4.880740 -3.193950
C 5.923089 -3.314767 -3.193950
H 5.243211 -2.649938 -3.193950
Ag 6.081200 -0.000000 -7.984875
S 7.769098 1.266235 -6.387900
S 4.393302 -1.266235 -6.387900
N 5.662813 -5.623467 0.000000
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H 5.906061 -6.469048 0.000000
C 4.895366 -2.935613 0.000000
C 3.947915 -3.967186 0.000000
H 3.019924 -3.761203 0.000000
C 4.365085 -5.284573 0.000000
H 3.710748 -5.972702 0.000000
C 6.584723 -4.645113 0.000000
H 7.504201 -4.880740 0.000000
C 6.239311 -3.314767 0.000000
H 6.919189 -2.649938 0.000000
N 6.499587 5.623467 0.000000
C 7.267034 2.935613 0.000000
C 8.214485 3.967186 0.000000
H 9.142476 3.761203 0.000000
C 7.797315 5.284573 0.000000
H 8.451652 5.972702 0.000000
C 5.577677 4.645113 0.000000
H 4.658199 4.880740 0.000000
C 5.923089 3.314767 0.000000
H 5.243211 2.649938 0.000000
N 5.662813 -5.623467 -6.387900
H 5.906061 -6.469048 -6.387900
C 4.895366 -2.935613 -6.387900
C 3.947915 -3.967186 -6.387900
H 3.019924 -3.761203 -6.387900
C 4.365085 -5.284573 -6.387900
H 3.710748 -5.972702 -6.387900
C 6.584723 -4.645113 -6.387900
H 7.504201 -4.880740 -6.387900
C 6.239311 -3.314767 -6.387900
H 6.919189 -2.649938 -6.387900
N 6.499587 5.623467 -6.387900
C 7.267034 2.935613 -6.387900
C 8.214485 3.967186 -6.387900
H 9.142476 3.761203 -6.387900
C 7.797315 5.284573 -6.387900
H 8.451652 5.972702 -6.387900
C 5.577677 4.645113 -6.387900
H 4.658199 4.880740 -6.387900
C 5.923089 3.314767 -6.387900
H 5.243211 2.649938 -6.387900
Ag 6.081200 -0.000000 -11.178825
S 4.393302 1.266235 -9.581850
N 5.662813 5.623467 -9.581850
H 5.906061 6.469048 -9.581850
C 4.895366 2.935613 -9.581850
C 3.947915 3.967186 -9.581850
H 3.019924 3.761203 -9.581850
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C 4.365085 5.284573 -9.581850
H 3.710748 5.972702 -9.581850
C 6.584723 4.645113 -9.581850
H 7.504201 4.880740 -9.581850
C 6.239311 3.314767 -9.581850
H 6.919189 2.649938 -9.581850
S 7.769098 -1.266235 -9.581850
N 6.499587 -5.623467 -9.581850
C 7.267034 -2.935613 -9.581850
C 8.214485 -3.967186 -9.581850
H 9.142476 -3.761203 -9.581850
C 7.797315 -5.284573 -9.581850
H 8.451652 -5.972702 -9.581850
C 5.577677 -4.645113 -9.581850
H 4.658199 -4.880740 -9.581850
C 5.923089 -3.314767 -9.581850
H 5.243211 -2.649938 -9.581850
Ag 6.081200 -0.000000 -14.372775
S 7.769098 1.266235 -12.775800
S 4.393302 -1.266235 -12.775800
N 5.662813 -5.623467 -12.775800
H 5.906061 -6.469048 -12.775800
C 4.895366 -2.935613 -12.775800
C 3.947915 -3.967186 -12.775800
H 3.019924 -3.761203 -12.775800
C 4.365085 -5.284573 -12.775800
H 3.710748 -5.972702 -12.775800
C 6.584723 -4.645113 -12.775800
H 7.504201 -4.880740 -12.775800
C 6.239311 -3.314767 -12.775800
H 6.919189 -2.649938 -12.775800
N 6.499587 5.623467 -12.775800
C 7.267034 2.935613 -12.775800
C 8.214485 3.967186 -12.775800
H 9.142476 3.761203 -12.775800
C 7.797315 5.284573 -12.775800
H 8.451652 5.972702 -12.775800
C 5.577677 4.645113 -12.775800
H 4.658199 4.880740 -12.775800
C 5.923089 3.314767 -12.775800
H 5.243211 2.649938 -12.775800
(©)
Au 5.711479 2.576196 1.986674
S 4.098952 0.983291 1.663296
S 7.368353 4.115912 2.359730
N 0.145637 2.868501 0.745846
N 11.267800 2.007041 3.012763
C 2.611204 1.766105 1.341454
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C 1.460224 0.945560 1.184539
H 1.528698 0.003409 1.289372
C 0.252883 1.519487 0.881393
H -0.514162 0.970562 0.765210
C 1.199913 3.675409 0.934143
H 1.093399 4.616422 0.854017
C 2.439847 3.149214 1.244634
H 3.176176 3.729960 1.392201
C 8.823565 3.254907 2.620142
C 8.940099 1.845660 2.611462
H 8.168339 1.308100 2.473243
C 10.166281 1.250139 2.803766
H 10.239843 0.303443 2.789076
C 11.206979 3.346963 3.032127
H 11.998579 3.850428 3.183032
C 10.013513 4.000445 2.836484
H 9.984852 4.950550 2.845832
H -0.592629 3.295821 0.400633
H 12.018111 1.556991 3.058168
Au 5.143978 3.106254 5.325285
S 3.531451 4.699159 5.001907
S 6.800852 1.566538 5.698342
N -0.421864 2.813949 4.084457
N 10.700299 3.675409 6.351374
C 2.043703 3.916345 4.680065
C 0.892723 4.736890 4.523150
H 0.961197 5.679041 4.627983
C -0.314618 4.162963 4.220005
H -1.081663 4.711888 4.103821
C 0.632412 2.007041 4.272755
H 0.525898 1.066028 4.192628
C 1.872345 2.533236 4.583245
H 2.608675 1.952490 4.730812
C 8.256064 2.427543 5.958753
C 8.372598 3.836790 5.950073
H 7.600838 4.374350 5.811854
C 9.598780 4.432311 6.142377
H 9.672342 5.379007 6.127687
C 10.639478 2.335487 6.370738
H 11.431077 1.832022 6.521643
C 9.446012 1.682005 6.175095
H 9.417350 0.731900 6.184443
H -1.160131 2.386629 3.739245
H 11.450610 4.125459 6.396779
Au 6.278980 3.106254 -1.351937
S 4.666453 4.699159 -1.675315
S 7.935855 1.566538 -0.978881
N 0.713138 2.813949 -2.592765
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N 11.835301 3.675409 -0.325848
C 3.178706 3.916345 -1.997157
C 2.027725 4.736890 -2.154072
H 2.096199 5.679041 -2.049240
C 0.820384 4.162963 -2.457218
H 0.053339 4.711888 -2.573401
C 1.767414 2.007041 -2.404468
H 1.660900 1.066028 -2.484594
C 3.007348 2.533236 -2.093977
H 3.743678 1.952490 -1.946410
C 9.391067 2.427543 -0.718469
C 9.507600 3.836790 -0.727150
H 8.735841 4.374350 -0.865368
C 10.733782 4.432311 -0.534846
H 10.807345 5.379007 -0.549535
C 11.774480 2.335487 -0.306485
H 12.566080 1.832022 -0.155579
C 10.581014 1.682005 -0.502127
H 10.552353 0.731900 -0.492779
H -0.025128 2.386629 -2.937978
H 12.585612 4.125459 -0.280443
Au 6.846482 2.576196 -4.690548
S 5.233954 0.983291 -5.013926
S 8.503356 4.115912 -4.317492
N 1.280640 2.868501 -5.931377
N 12.402802 2.007041 -3.664460
C 3.746207 1.766105 -5.335768
C 2.595226 0.945560 -5.492683
H 2.663700 0.003409 -5.387851
C 1.387885 1.519487 -5.795829
H 0.620840 0.970562 -5.912013
C 2.334916 3.675409 -5.743079
H 2.228402 4.616422 -5.823206
C 3.574849 3.149214 -5.432588
H 4.311179 3.729960 -5.285021
C 9.958568 3.254907 -4.057080
C 10.075101 1.845660 -4.065761
H 9.303342 1.308100 -4.203979
C 11.301284 1.250139 -3.873457
H 11.374846 0.303443 -3.888147
C 12.341982 3.346963 -3.645096
H 13.133581 3.850428 -3.494190
C 11.148516 4.000445 -3.840738
H 11.119854 4.950550 -3.831390
H 0.542373 3.295821 -6.276589
H 13.153114 1.556991 -3.619055
Au 4576477 2.576196 8.663896
S 2.963949 0.983291 8.340518
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S 6.233351 4.115912 9.036953
N -0.989365 2.868501 7.423068
N 10.132797 2.007041 9.689985
C 1.476202 1.766105 8.018676
C 0.325222 0.945560 7.861762
H 0.393696 0.003409 7.966594
C -0.882120 1.519487 7.558616
H -1.649165 0.970562 7.442432
C 0.064911 3.675409 7.611366
H -0.041603 4.616422 7.531239
C 1.304844 3.149214 7.921857
H 2.041174 3.729960 8.069423
C 7.688563 3.254907 9.297364
C 7.805096 1.845660 9.288684
H 7.033337 1.308100 9.150466
C 9.031279 1.250139 9.480988
H 9.104841 0.303443 9.466298
C 10.071977 3.346963 9.709349
H 10.863576 3.850428 9.860254
C 8.878511 4.000445 9.513706
H 8.849849 4.950550 9.523055
H -1.727632 3.295821 7.077856
H 10.883109 1.556991 9.735390
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Table S2.Selected bond lengths [A] and angles [°] TeB.

1 2 3
Cul-S1 2.2941(8)
Cul-S2 2.3372(8)
Cul-S3 2.3998(8)
Cul-s4* 2.4141(8)
Cu2-S2 2.3582(8)
Cu2-S3 2.3270(8)
Cu2-S4 2.3428(8)
Cu(2)-S(1¥* 2.4342(8)
Cul-Cu2 2.6283(6)
Cul-Cu?? 2.6241(6)
Agl-S1 2.6463(5)
Ag(1)-Ag(1)” 3.1939(2)
Ag(1)-Ag(1)* 3.1940(2)
Aul-S1 2.2895(16)
Aul-S2 2.2924(14)
Aul-Aul* 3.4277(2)
Cu(1)-Cu(2)-Cu(1) 157.42(2)
Cu(2)*-Cu(1)-Cu(2) 156.67(2)
Cu(1)-S(2)-Cu(2) 68.08(2)
Cu(2)-S(3)-Cu(1) 67.54(2)
Cu(1)-S(1)-Cu(2y 67.34(2)
Cu(2)-S(4)-Cu(¥ 66.94(2)
Ag™-Ag-Ag™ 180
Agl-S1-Agl® 74.24(4)
Aul”-Aul-Aul®’ 162.21(2)
S(1)-Au(1)-S(2) 177.87(6)

Symmetry transformations used to generate equivatems:

#1 —X+Y2, y+Y2, -z+Y2, #2 -X+Y2,y-Y>,-2+Y2, #3 -X+1,y,z#4 -x+1,-y,-Z ,
V+Y2,2+%2, #7 X,-y+Y%2,2-Y5>
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#5 -x+1,-y,-z+1, #6 X,-



Table S3.Hydrogen bonds (A, °) fdr.

D-HIA d(D-H) d(HIA) d(DIR) <(DHA)
N1-H1m$4™ 0.82 2.5¢ 3.318(3 161.2
N3-H3ITI1 0.8C 2.7: 3.286(3 129.1
N3-H3IITI4 0.8C 2.5¢ 3.147(3 133.]
N2-H2IT 14" 0.9t 2.47 3.201(3 133.¢
N2-H2mD1% 0.9¢ 2.2¢ 2.994(5 131.¢
N4-HAIITI2 0.87 2.6¢ 3.373(3 143.1
O1-H1AITI2*  0.97 2.65 3.442(6 139.

Symmetry transformations used to generate equivatems:
#1: -X+3/2)y+Ys,-2+Y2  #2: X+Y2,-y+%2,7-Y
#3: X-Yo,-y+Y%2,2-%  #4: -x+1,-y,-z+1

Table S4.Hydrogen bonds (A, °) fa.

D-HIA d(D-H) d(HIA) d(DIR) <(DHA)

N1-H1mm 1" 0.8¢ 1.8C 2.675(4 176.7

Symmetry transformations used to generate equivatems: #1: X+1,-y+1,z.

Table S5.Hydrogen bonds for (A, °) f&

D-HIA d(D-H) d(HIA) d(DITA) <(DHA)
N2-H2ImT 11! 0.87(11 2.26(10 3.054(5 151(9
N1-H1TI1* 0.92(8 2.15(8 3.057(6 172(6.

Symmetry transformations used to generate equivatems: #1: -x+1,y-%2,-z+Y5, #2: -X,-y+1,-z
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Highlights

Three polymeric group 11 transition metal polymers featuring metallophilic interactions were obtained
directly via self-assembly of metal ions and 4-pyridinethiol ligands. The behavior of the ligand was
depending on the nature of the metal center and the reaction conditions. With copper and silver, the 4-
pyridinethiol ligands were acting as bridging ligands bringing metal centers together. In the gold polymer 4-
pyridinethiol ligands were terminal ligands and the polymer was formed via non-covalent aurophilic
contacts.



