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Reactions of Ag(l) and a series of S-diketiminate ligands have Scheme 1
been investigated to demonstrate that unique macrocyclic dinuclear R , LIH:R'=H R’-Me
and tetranuclear Ag(l)-complexes and a linear coordination polymer RY B N g : ti: 2: = Me, 2: f:
Ag(l)-complex as well as oxidative C—C coupling dimer products N HN. LaH:R'=CN, R?=H
of the ligands were obtained depending on the substituents on A" LnH AT LSH:RT=NO R?=H
the carbon framework of /-diketiminate ligands. M M
an e

pB-Diketiminate derivatives function as essentially mono- R2 i R2
anionic didentate ligands, which have been widely adopted ﬁ)o;\( _
for the syntheses of transition metal, main group element, /N\M,N\A A
and lanthanide complexédn most casesp-diketiminate Ar A " Ar = 2,6-dlisopropylphenyl 5

ligands are adapted to take a closed conformation (&)pe-

affording a S|?<—membered metallacyclic ring as a minimum easily obtained by the condensation reaction between acety-
stru_ctu-ral. unit of the complexe; (Scheme 1). Howe\{er, lacetone and 2,6-diisopropylanilifé Thus, the reaction of
p-diketiminatometal complexes with an open conformation | - and Ag(l) was first examined. TreatmentlafH with
(type-B) are very raré. 5. o , an equimolar amount of AgRRn the presence of triethyl-
We herein rgport our |nv'es't|gat|or'1 of the re:ilctlons (Ef Ag- amine in methanol at room temperature under anaerobic and
(1) and a series op-diketiminate ligands 1~ — L57; dark conditions resulted in precipitation of silver metal Ag-

deprotonz_ﬂed forms dflH — .L5H’. Scheme 1) which found (0) and organic materials. From the mixture was isolated an
that the ligands behave quite differently toward the metal organic product in a 58% yield, the structure of which was

ion depending on the substituents on the carbon frameworkdetermined as a dimer of the original ligaridLj, (Scheme
(R*and R). It should be noted that nothing is known about 5y s e electron oxidation of1- by Ag(l) may occur to
coordination chemistry of silver if-diketiminate ligand give a radical speciesl* and Ag(0), the former of which is
systems:® Thus, the present study provides the first examples converted into the dimer producIL,I)z by C,—C, radical
of f-diketiminate-silver(l) complex. coupling and following proton migration from tleecarbon

- 1 — 2 — i
L.l .(R. N H.’ R® = Me) IS one _Of the m.ost POp“'ar to the nitrogen atom (imine-to-enamine isomerization, see
p-diketiminate ligands so far investigated, since it can be g.pame 2)
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(1.530(1) A), and G—C, (1.578(2) A) also confirm the
structure of(L2), indicated in Scheme 3. Occurrence of such
a G,—C, coupling reaction withg-diketiminate ligands
carrying alkyl substituent(s) on the carbon framework may
be a reason for the lack gfdiketiminate-silver coordination
chemistry.

Notably, the same treatment of AgRFith L3H carrying
no substituent on the carbon framework! R R? = H)*°
gave a dinuclear Ag(l)-complex [AgL37),](CH.Cl,), in
96% as shown in Figure 2. In this complgkdiketiminate
ligand L3~ exhibits the open conformation (tyf; acting
as a didentate bridging ligand to afford the 12-membered
macrocyclic compound as shown in Figure 2a. The silver(l)
ion exhibits two-coordinate nearly linear structure (bond
angle of N-Ag—N is 173), and the distance between the
two Ag(l) ions is about 5.0 A. The 12-membered macrocyclic
ring is perfectly flat and the aromatic ring of 2,6-diisopro-
pylphenyl substituent is almost perpendicular to the macro-
cyclic plane (Figure 2b). In the casesldf~ andL2~, such
a linear conformation of Ag(l) may not be stable due to steric
repulsion between the ligand substituents, (R, and Ar),
thus causing the oxidative degradation,{{, coupling)
reaction.

More interestingly, the treatment of AgP®ith cyano-
ligand L4H'! gave a much larger macrocyclic tetranuclear
Ag(l)-complex shown in Figure 3 in 84% yield As in the
case of the dinuclear Ag(l)-complex (Figure 2), the ligand
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Figure 1. ORTEP drawing of(L2), with 50% probability thermal-
ellipsoids. Hydrogen atoms are omitted for clarity.

Figure 2. ORTEP drawings [(a) top view and (b) a side view] of
[Ag'2(L37)2](CHCl,)2 with 50% probability thermal-ellipsoids. Hydrogen
atoms and the solvent molecules (§Hp) in the crystal lattice are omitted

for clarity.

ring. The silver(l) ions also exhibit a two-coordinate structure,
but the N~Ag—N angles of 154158 are smaller than that

in the dinuclear Ag(l)-complex (173 The molecule exhibits

a saddle-shape structure, in which one molecule of@H

is entrapped in the cavity (Figure 3b). There seems to be
hydrogen-bonding interaction between the hydrogen atoms

is adapted to take the open conformation and acts as aof CH,Cl, and the nitrogen atoms 6fCN groups, but the
didentate bridging ligand, producing the large 24-membered distance between the carbon atom of the incorporategt CH

(9) Crystallographic data as well as the selected bond lengths and angle
are presented in Supporting Information.
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(12) Multinuclear Ag(l) macrocyclic complexes with a two-coordinate linear

coordination geometry have also been reported in other ligand systems.
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Cl, molecule and the nitrogen atom CN (4.97 A) seems

%o be too long for the formation of hydrogen-bonding

interaction.

On the other hand, another electron-deficient nitro-ligand
L5H afforded a totally differents-diketiminatosilver(l)
complex as shown in Figure 4a (72% isolated yield). The
product was a coordination polymer Ag(l)-complex wlith~
exhibiting the closed conformation (tygey, where the
neutral [Ad(L5 )] units associate with each other to form a
head-to-tail (Ag-to-NQ) linear polymer chain. The Ag(l)
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Figure4. (a) ORTEP drawing ofthe polymercomplgRg'(L5)](CH2Cl2)}n
with 50% probability thermal-ellipsoids. Hydrogen atoms and,Cli
molecules are omitted for clarity. Schematic drawings of the monomer unit
alignment of (b) the silver(b-polymer complex and (c) the copper{l)
polymer complex.

>

Figure 3. ORTEP drawings [(a) front view and (b) a side view] of . . .
[Ag'4(L4")4(CH:Cl,)] with 50% probability thermal-ellipsoids. Hydrogen ~ COUpling reaction. This may be a reason for the lack of

atoms in (a), and hydrogen atoms except those opQG+and Ar groups coordination chemistry in thé-diketiminate-silver system.

in (b), are omitted for clarity. Less hindereg-diketiminate ligand_3~, on the other hand,

provided the dinuclear silver(l) complex [A¢-37),] with
the open conformation of the supporting ligand. The Ag(l)
oxidation state may be stabilized in the linear coordination

We previously reported a linear copper{folymer com- geometry, prohibit.ing.th.e one—_electroq oxidgtion of ligand
plex supported by a similag-nitro A-diketiminate ligand Y Ad(1). The f-diketiminate ligands involving a strong
(Ar = mesityl)13 The coordination geometry of the metal €l€ctron-withdrawing group such aCNin L4~ and—NO,
center of the Ag(l-polymer complex is fairly close to that 1N LS~ can also stabilize the silver(l) oxidation state to give
of the Cu(l-polymer complex, but the alignment of @& unique macrocyclic tetranuclear Ag(l)-complex with the
monomer units is largely different between the two systems. 0pen conformation (typ&) and the linear polymerAg(l)-
Namely, in the copper(l)-system, the six-membered chelate complex with a trigonal planar geometry supported by the
rings of all the monomer units are parallel to each other, ligand with the closed conformation (ty@e) Thus, control
making a flat wall of the one-dimensional polymer chain of the oxidation state of silver by the ligand is very important
(Figure 4c), whereas the chelate ring of the silver(l)-complex for the development of-diketiminato-silver complexes.
is perpendicular to that of the neighboring monomer units

ion exhibits a distorted trigonal planar structure and the nitro
group acts as a monodentate ligand to link the monomer
units.

as illustrated in Figure 4b. Thus, the copper{tplymer Acknowledgment. This work was financially supported
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silver system due to the perpendicular monomer alignment.
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In summary, unique behavior gidiketiminate ligands  procedures and analytical data of the products (pdf), and X-ray
has been found in the reaction with AgPWith the ordinary  stryctural determination and details of the crystallographic data
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