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p-Diketiminate derivatives function as monoanionic bidentate
ligands, which have been applied for synthesis of a wide variety
of transition metal, main group elemeritand lanthanide com-
plexes: Particular attention has recently been focused on the roles
of such complexes as polymerization catalyatg;4 novel
organometallic compoundg?2b.dghand models for active sites
of metalloenzyme&™ In most cases, sterically encumbered
p-diketiminate derivatives (R= ortho-substituted aryl group in
Chart 1) have been employed to make the complexes as
mononuclear and coordinatively unsaturated. However, variation
of substituents on the carbon framework of the ligand is rather
limited (mostly R = Me and R = H).}3 Thus, modification of
the ligand skeleton will provide further opportunity to add more
function to the metal complexes and to modulate their coordina-
tion chemistry.

We report herein a neW-diketiminate ligandZ-) carrying a
nitro group on the carbon framework {R mesityl; R = H; Rs
= NO,).* Complexation of the ligand with cuprous ion resulted
in formation of a linear polymeric copper(l) complex, demonstrat-
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ing a possible application of thg-diketiminate ligand to the
supramolecular chemistry.

Nishiwaki and co-workers have demonstrated that aminolysis
of 1-methyl-5-nitropyrimidin-2(H)-one () affords a series of
diimine derivatives of nitromalonaldehy8€elhis reaction was
applied for the preparation of ligand precurs2il. Thus, the
reaction ofl (3.2 mmol) and 2,4,6-trimethylaniline (6.9 mmol)
in refluxing methanol (40 mL) for 4 days gaaH, which was
isolated by flash column chromatography in 27% (Schenfe 1).
Structural refinement a2H in the X-ray analysis (Figure 1) has
indicated that the compound exists as a 3-imino-2-nitropropenyl-
amine derivative as shown in ScheméThus, the bond distances
of C(1-C(3) (1.454(3) A) and C(IN(1) (1.314(3) A) are
longer than those of C(HC(2) (1.416(3) A) and C(3}N(2)
(1.286(3) A), respectively.

Treatment of2H (0.1 mmol) with an equimolar amount of
[CU'(MeCN)]PFs in the presence of Bl (0.3 mmol) in dry
methanol (5 mL) under anaerobic conditions resulted in the
formation of dark purple microcrystals of compl&in 70%

(4) Relateds-diketiminate type ligands having an electron-withdrawing
substituent on the carbon framework have been reported: (a) Pfaltz, A.
Acc. Chem. Red4993 26, 339-345. (b) Takamura, S.; Yoshimiya, T.;
Kameyama, S.; Nishida, A.; Yamamoto, H.; Noguchi,3§nthesi200Q
637—639.

Nishiwaki, N.; Tohda, Y.; Ariga, MBull. Chem. Soc. JpriL996 69,
1997-2002.

Analytical data fo2H: IR (KBr) 1637 (G=N), 1573, 1311, 1289, 1270
cm 1 (NO,); *H NMR (CDCls, 300 MHz)6 2.22 (s, 12H, El3), 2.29 (s,

6H, CH3), 6.93 (s, 4H, aromatic H of Ar group), 8.75 (s, 2H;1; 12.77

(br, 1H, NH); HRMS m/z 351.1957, calcd for §H2sNzO, 351.1947.
Anal. Calcd for GiH2sNsO»: C, 71.77; H, 7.17; N, 11.96. Found: C,
71.79; H, 7.21; N, 11.75.

Crystal data foRH: M = 351.45, GiH,sN30,, crystal dimensions 0.30

x 0.30 x 0.30 mm, triclinic, space groupl (No. 2),a = 8.954 (2) A,

b = 14.536(4) Ac = 8.22053%) A,a = 105.55(1y, # = 109.61(13, ¥

= 77.70(2), V= 961.9(5) &, Z = 2, pcacg = 1.213 g/cm, 20max =
55.¢%°, Mo Ka = radiation ¢ = 0.71069 A),T = 158 K. Data were
collected using the Rigaku RAXIS rapid imaging plate system, and the
structure was solved via direct methods. Full-matrix least-squares
refinement orf using SIR92 converged with fin& = 0.080 andR,, =
0.103 for 5226 independent reflection with > 10(l) and 3859
parameters.
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Figure 1. ORTEP drawing of2H showing 50% probability thermal
ellipsoids. Hydrogen atoms except H(25) are omitted for clarity. Selected
bond distances (A) and angles of least-squares planes (deg)- Q)
1.261(2), O(2)-N(3) 1.257(2), N(1}C(2) 1.314(3), N(1)C(4) 1.444(3),
N(2)—C(3) 1.286(3), N(2)-C(13) 1.451(3), N(3)}C(1) 1.424(3), C(1y

C(2) 1.416(3), C(1yC(3) 1.454(3); plane 1 and plane 2, 4%10lane 1

and plane 3, 65.24plane 2 and plane 3, 100.64Plane 1: N(1), N(2),
C(1), C(2), C(3). Plane 2: C(4), C(5), C(6), C(7), C(8), C(9). Plane 3:
C(13), C(14), C(15), C(16), C(17), C(18)).

. . . Figure 2. A top view of the crystal packing @ (A) and a side view of
8
yield* When the complexation was carried out slowly at an y,o jinear chain of3 (B) with 50% probability thermal ellipsoids.

interface between a GIH solution containing [C{MeCN)]- Hydrogen atoms are omitted for clarity. Selected bond distances (A) and
PFs and a CHCI, solution containing?H, single crystals of3 angles of least squares planes (deg): Culd(L) 1.992(2), Cu(1}N(2)
were obtained, for which X-ray crystallographic analysis has been 1.991(2), Cu(1yO(1) 1.986(1), O(1)}-N(3) 1.290(2), O(2rN(3) 1.237(2),
performed (Figure 231° The neutral copper(l) unit, [C{2)], N(1)-C(2) 1.295(2), N(1)-C(4) 1.438(2), N(2)-C(3) 1.291(2), N(2)-
associates each other to form a head-to-tail (Cu-tg)Nidear C(13) 1'_445(2)' N(3)C(1) 1'393(2)’_ C(1rC(2) 1.430(3), C(1)yC(3) ]
hain, where the cuprous ion adopts a trigonal planar structure1'435(3)’ plane 1 and plane 2, 68.0; plane 1 and plane 3, 67.0. (Plane 1:
chain, whe P P gonal p : N(1), N(2), C(3), C(1), C(2). Plane 2: C(4), C(5), C(6), C(7), C(8), C(9).
and the nitro group acts as a monodentate ligand to link the pjane 3: C(13), C(14), C(15), C(16), C(17), C(18)). Atom numbering of
mononuclear copper(l) units (Figure 2B). The dark purple color the ligand is the same as that indicated in Figure 1.
of 3in the solid state may be due to the extendegginteraction
through the CerNO; linkage!! In fact, the color turns to pale  neighboring polymer chairié.As a result of this arrangement,
yellow, when the polymer complex is converted into a monomeric there is a long V-shaped column along with the polymer chain.
copper(l) complex such as [G2")(PPh)].*2 Direction of the head-to-tail vector is the same in one column
There seems to be no specific interaction between the neigh-(indicated as (1) or (Il) in Figure 2A), while that in the neighboring
boring linear chains other than van der Waals interaction betweencolumn is opposite; from the bottom to the top in column (1) and
the aryl substituents; the mesityl groups on the polymer chain from the top to the bottom in column (ll). Although a great
are arranged alternately with the mesityl groups of other number of self-assembled supramolecules based on copper(l) and
silver(l) complexes are knowit,the completely linear polymer

(8) In the reaction of cuprous ion and other nitro-diketiminate ligands (L) complex containing a 3-coordinate planar copper(l) complex is
carrying different types oN-substituents such as;R= phenyl, 3,5-di- P 9 P pper(l) P
tert-butylphenyl, oro-methoxyphenyl, disproportionation reaction mainly rare. o ) o )
occurred to give [Ci(L),] and CW, but no linear copper(typolymer In summary, a nevp-diketiminate ligand containing a nitro

complex was obtained. A 2,6-disubstituted aromatic group such as mesityl group on the carbon framework has been developed, complexation

in 2H may prevent the formation of the copper(ll) complex of type . . . . .
[Cu'(L),] and stabilize the copper(l) state in the polymer complex. The of which with cuprous ion provided a novel linear polymer

copper(l) complex of a diketiminate ligand without the nitro group on  copper(l) complex with an extendee-@d, system. Further studies

tshen,?i:%” g_?fgsr‘:\ftfke(ﬁ; dﬂesi%"an@oz_ d;“t_eteml’,'vaﬁs 3 :degHr)aglzt‘on are now in progress to evaluate the electronic communication
ignifi y air- itive, ing xidative lig ion. o
This clearly indicates that the electron-withdrawing nature of the nitro between the monomer units in [G2r)].

group is also important for stabilization of the copper(l) complex.
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