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Recently, we reported the synthesis of silver(l) 1,3-butadiyne- Scheme 1. Coordination Modes of the p-Phenylenediethynide
diide, AgCs, and showed that in two structurally related double Dianion in Transition Metal Complexes

salts, AgC4-6AgNOs'nH,O (n = 2, 3), the linear C=C—C=C- i Vv v u HM /M'T;M VSN
dianion exhibits an unprecedenteg-coordination mode, each i i i Vel Moo i
terminal being capped by four silver(l) atorh§his suggests that
the Ag.c C,—C, DAg, moiety may be conceived as a synthon for
the assembly of coordination networkisy analogy to the plethora i i i ff---M - fi

. AN L/ S M=t M
of well-known supramolecular synthons that involve hydrogen A Ly MM M—M VAP M| oM
bonding and weaker intermolecular interactiéns. 1 u m v v VI

To establish the general utility of a new class of supramolecular
synthons of the type Ag C,—R—C, DAg;,, we considered the
simple case in which the bridging R group ig#henylene ring.
With reference to 1,3-butadiynediide as a standard,ptipben-
ylenediethynide dianion has a lengthened lineaconjugated

packbone, aqd Its am”?a“c fing is pot.entially.capable. of part.aking stacking, is connected to its symmetry equivalents generated from
n ”_g Stick'n? ang.snr\]/er.—(?romanc |r:tergct|oﬁ.j'he g,gmeréc one of the sites located between phenylene rings (IA) and (1), and
M- ando-phenylene let ynides were aiso mv_estlggte n order Fo between (Il) and (11B), to form a broken silver(l) double chain along
probe the influence of varying the relative orientation of the pair the a-axis, in which adjacent Ag segments are also bridged by

of terml_nal ethynide groups. ) oxygen atoms O15 and 021 of two trifluoroacetate groups (Figure
Herein, we report the synthesis and structural character-

ization of three silver(l) double salts containing isomeric phenyl-
enediethynide dianiorfs, namely, 2[Ag(p-C=CCsH,C=C)]-
11AgCRCO,*4CH;CN-2CH;CH,CN (1), Agz(m-C=CCsH4C=C)-
6AgCRCO,3CH;CN-2.5H,0 (2), and 3[Ag(o-C=CCsH,C=C)]-

VI in Scheme 1. An unprecedentggy® mode for the ethynide
moiety C19-C20 within a square-pyramidal Adasket is observed
for the first time. The Ag, aggregate, being constructed essentially
from two independent Ag- C,—(p-CsHs)—C, DAgn (N = 4, 5)
synthons through argentophilic interaction and continuetst

In contrast to the only knownuu;-coordination mode of
m-phenylenediethynide in its transition metal compleXethis
ligand exhibits different terminal ethynide bonding modes, namely,
i ) _ sttt andus-ntytyty?, in the crystal structure & (Figure
14AgCRCO2CHCN-9H,0 (3), in which the corresponding gl in Supportingulnformation). Through inversion centers located
AgnC C—CeHa—Cz DAgn (n = 4, 5) synthons engender abroken  yoyeen successive pairsafphenylene rings, the Ag- Co—(m
s!lver(l) double chain, a_lsﬂver(l) double chain, and an unprecedented CsHa)—C> SAgn (n = 4) synthon is extended along the [100]
silver(l) layer, respectively. o direction by Ag--Ag interactions to form a silver double chain

Double s_altsl—S were obtained from the crystallization of the (Figure 2a), which are further consolidated by-z interaction
corresponding polymeric crude compounds JsgC=CGCeH,C= betweerm-phenylene rings protruding alternatively on either side
C)ln (4), [Ago(m-C=CCH,C=C)]x (5), and [Ag(0-C=CCH.C= (Figure 2b). Linkage of these silver double chains by (aceto-
C)ln (6) in a concentrated aqueous solution of AgCB,. Although
complex4 was synthesized nearly a quarter-century atgmious @ v D c208
experimental operations and the use of liqguid ammonia were re- [ ) . . Y-
quired. In the present study, we carried out the reaction of dilithium '
p-phenylenediethynide (generated in situ from 1,4-bis(trimethyl-
silylethynyl)benzene and-BuLi) with AgNO3 in a 1:2 molar ratio il Y 20354 @~ - €
in THF under an inert atmosphere of nitrogen at room temperature
to produce complexd (contaminated with a small amount of
metallic silver). Repeating this synthetic procedure employing 1,3- c2a§

5 and 6. To improve the solubility of compound$-6, a mixed

solvent of water and acetonitrile or propionitrile was used. Ag12 Agid
In the crystal structure of, the p-phenylenediethynide ligand g Ag

exhibits the highest ligation numiSereported to date for the  Figure 1. (a) Atom labeling (50% thermal ellipsoids) and coordination

ethynide moiety, in comparison with three or less in other modes of the-phenylenediethynide ligands in Other ligands are omitted

p-phenylenediethynide transition metal complexes (Scheme 1,‘;‘;; ggghi)/l”g‘(ﬁtgfocob?:; rg_' nxzmlc;rzi)gs;dzode:'Ls;rt)a(t'elA_gsyég:]er:er?ts
_V) 9.10 o i : ilv u ini i

modes| IV_)' AS shown in FlgL,”e 1a, two mdependep{ connected by trifluoroacetate groups and stabilized by continuous

phenylenediethynide ligands coordinate to a,Agggregate with stacking between parallplphenylene rings. Color scheme for atoms: Ag

different u4,us-coordination modes, which are depicted\asnd purple, C gray, O red, F cyan.
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Scheme 2. Schematic Diagram Showing the Structural
Relationship between the Supramolecular Synthons Agsc C,—C;
DAg4, AgnC C;—R—C3 DAg, (R = p-, m-, 0-CeHa; n = 4, 5) and
C.@Ag, (n = 6—10). The Circular Arc Represents a Ag, (n = 4,
5) Basket

- Carbon-chain - B
C elongation ) -
Variation of relative
\
AN

orientation of ethynide
’ /

groups C’ :

®
contracted to a € dumbbell, further overlap between atoms of
the terminal Ag caps would yield a closed cage with-&0 vertices
(Scheme 2).
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Figure 2. (a) Silver double chain i@ assembled by argentophilic interaction
andz— interaction between adjacent pairmephenylene rings. Symmetry
code: Al—X,—y,1—z B —x —vy, 1— z (b) Side view of silver
double chain, whose axis makes an angle of 7ig the line joining the
centers of adjacemh-phenylene rings.
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nitrile)C—H---F(trifluoroacetate) hydrogen bonds generates a two-
dimensional network (Figure S2).
In the crystal structure d, the ethynide moieties bond to silver

atoms via three different coordination modasy*,nt,ntn?, s
ntptn?n?, and us-ntytntntn? (Figure 3a), in contrast to the
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tion andz—z stacking.
Bridged by silver atom Ag10 through AgAg interaction and
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both sides (Figure 3b). Although silver(l) layers linked by ancillary
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